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BBEJEHUE

B ocHoBY MoHOTpadnn Mom0KeHbI pe3ynbTaThl MHOTOJIETHUX HC-
CJIeZIOBaHUH aBTOpa, KACaBLIMXCSI BOIPOCOB NMETPOJIOTHH U 3BOJIOLHH
TPaHUTOMHBIX ACCOLMANNN HIbMEHO-BHITHEBOTOPCKOTO KOMILIEKCA
IOxHoro VYpama. B pamkax »Toi TeMaTUKH B  TEPHOJ
1991-1995 rr. 66Ut M3yueH Kuceradckuii TpaHUTHBIA MacCUB, PacIioio-
JKCHHBI Ha BOCTOUHOM ckJloHe MimbMeHckmx Top [52], a ¢ 1996 mo 2000
IT. TIPOBEJICHBI NIETPOJIOTUUECKUE HCCIIEAOBAHUS TPAaHUTOUIOB YallIKOB-
CKOT'O KOMIUIEKCa, MaccuBBI KoToporo (YarmkoBckuid n EnaHankoBcKkuid)
Pa3BUTHI Ha FOXKHBIX oTporax Nnbmenckoro xpebTa
(puc. 1).

Ceenenus o rpanutonsax lOxHoro Ypama u, B wactHoct, Mib-
MEHCKHX TOp COZEpKaTcs B OMyOJIMKOBaHHBIX padorax [1, 4, 6-9, 13,
16, 17, 20, 23, 33, 34, 36, 3842, 44, 46, 48, 52, 55, 59-61, 63, 68, 69,
78, 80 m gp.], a Takke B pAdE PYKOIMCHBIX OTYETOB TI'€OJIOTOB
UensOuHckol reonoropassenouHoi skcreauiun, MI'PU, Niabmencko-
ro 3amoBeHNKa, HCTHTYTA reomoruu u reoxumun YpO PAH.

v
1116 Puc. 1. TexroHnueckoe
nonoxenue Kuceradckoro (1) u
Yamkoscko-Enanuukosckoro (2)
EkaTepunoypr

MUTMATUT-THEHCOTPAHUTHBIX
MAacCHBOB.
I-IV — wmerabnoku (mo [46]):
| — oOueypanbCKuil INOBHBIH C
KOpoil okeaHuyeckoro tuma, II —
CeBepO-3araIHbli Tarunbscko-
| & Mypsunckuii, III — Marauroropcko-
I 12 YensaOUHCKUA ¢  KOPOH  OCTPOBO-
/ Iy)XHO-KoHTHHeHTajbpHoro tuna (I1la
MarHHuTOropcK — OCTpOBOJYKHas (peMUUYecKas 30Ha,
1/ III6 — oOKpaMHHO-KOHTHHEHTAJIbHAS
[} l[]] cuano-pemuueckas 3oma, IlIB —
HaJICOKOHTHHEHTAJIbHAs
’ v cHuam4ecKast 30Ha), v -

L 60 0 60Km 3aypaibCKUii € 3aBepLICHHBIMH
! —t KaJIeOHNIaMU B (DyH/IaMEHTE.

/
YeasiOMHCK
1/

IIa




[lpn w3y4yeHHM TI'PaHUTOMIOB YAIIKOBCKOTO KOMIUIEKCA, TaKoKe
kak n Kucerauckoro maccuBa, OCHOBHOE BHHMaHHE OBUIO YIEJICHO
CIIEIyOIINM BOIIPOCAM:

— CTPYKTYPHOMY IOJIOXKEHHIO U YCIOBHUSM 3aJe€raHus MacCHUBOB,
ux popMe U meTporpapuIecKkoMy COCTaBY;

— IMOCJIEAOBATENIFHOCTH 00pa30BaHMs M COOTHOLICHUIO TPAaHUTOM-
JIOB C BMEIIAIOIIUMH METaMOP(HUIECKUMH TOJIIIAM;

— KOHTAKTOBBIM M3MEHEHHSIM TTOPO/I;

— IeTPO- U T'EOXMMUYECKHMM OCOOEHHOCTSAM MOPOAHBIX TPyl
1 MIX METAJJIOT€HUH;

— JBOJIIOLUH XUMH3Ma, TEHETHYECKUM NPH3HAKaM U (OpMaIloH-
HOW NPUHAJUIEKHOCTH U3y4aeMbIX TPaHUTOHU/IOB,;

— BIHMSHHUIO MPOLIECCOB I'PAaHUTOOOpa3oBaHMs Ha (HOPMUpPOBaHHE
CTPYKTYPHBIX 3JIEMEHTOB PETHOHA.

Mertoarka MoJIeBbIX UCCIIEAOBAaHUN U 00PaOOTKH Pe3yJIbTaToB Jia-
OOpaTOpHBIX AaHHBIX, [0 CPABHEHHUIO C METOIUKOM n3ydeHus Kucerau-
ckoro maccuBa (cM. [52]), ocoObIx m3MeHeHHid He npeTepnena. Omnpe-
JICJIEHUE COJIEPKAHNH NMETPOTCHHBIX KOMIIOHEHTOB FOPHBIX MOPOJ M X
MHKPOJIEMEHTHOTO COCTaBa OCYLIECTBICHO B Jlaboparopusax MucTuty-
ta wmuHepaorun YpO PAH  (amamutukm  P.T. Axmeposa,
JI. A. T'aneeBa, M. H. Manspenok, M. C. Cupenko, T. B. Cemenosa).

B mporecce TemaTHyeckux MCCIEIOBaHUI MPOU3BENEHO T'e0I0TH-
yeckoe KapTupoBaHue YamkoBckoro u EmaHYMKOBCKOTO MaccHBOB
MacmTaba 1:25 000 (Ha OTAENBHBIX y4yacTKax C JeTainu3anueit
macmTaba 1:10 000), m3ydeno oxono 500 oOpas3oB TpaHUTOUIOB
YaIIKOBCKOTO KOMIUIEKCAa M BMEIIAIONIUX MOPOA, 00padOTaHO CBBIIIE
230 cunukatHbeIX ¥ 350 peHTreHo-(IyopeceHTHRIX aHAJTM30B, COCTaB-
JIeHbI Teosloruueckas kapra YamkoBckoro M EnaHUYMKOBCKOTO MaccH-
BoB Macmitada 1 : 25 000 u cTpyKTypHO-TEKTOHHYECKHE CXEMBI F0XKHOM
yacTh MITbMEHOTOpCKOTO aHTHKITMHOPHSI.

B 0oCcHOBY neTpoXMMHUYECKON XapaKTEPUCTUKU FOPHBIX NOPOJ IO-
JIOXKEHBI TPAaHUYHbBIE COJIEPKAHUS KPEMHEKHCIIOTH B MarMaTurax [28],
a TaKKe YKMCIOBBbIE 3HAUCHUS MOJYJIEH M3BECTKOBHCTOCTH, OOIIEH Inle-
JIOYHOCTH, YKEJIE3UCTOCTH U THUTIA IIeJIoYHoCTH [53].

[Ipn reoxmmmuyecKoi XapaKTEpPUCTHKE MarMaTHYeCKHX W MeTa-
MOpGHUUECKUX TOPOJA HUCMoNb30BaHbl kiapku mo A. I1. BunorpanoBy
[12] u xo>(pduUIMEHT HaAKOIUIEHHS MHUKpPOUIEMEHTOB B IOpOJE IIO
J. M. Illoy [75].

OCHOBHBIE IOHATHS ¥ TEPMUHEL, IPUMEHAEMbIe B paboTe.

Ilempoxumuueckas epynna — COBOKYIIHOCTb pa3sHOBHIHOCTEH
MarMaTHYecKuX WIA MeTaMOp(HUUECKHX MOPOJ CTPOTO ONpeAeiIeHHOH
(B mpexmenax TpaHWYHBIX 3HAYCHWI) CTENEHW KPEMHEKHCIOTHOCTH,



pacnpocTpaHEeHHbIX B COCTaBe KOHKPETHBIX TPYMI MOPoA (OCHOBHBIX,
CPEIHHX, KHCIIBIX).

IHempoxumuueckaa nooepynna — 4acTb NETPOXUMUYECKON TPyII-
IIBl, IIPE/ICTAaBICHHAs Pa3HOBUIHOCTAMH MarMaTHUTOB WIN MeTaMopdu-
TOB, IPUHAICKAINX K KAKOMY-JTHOO OTHOMY psi/Ty HIETOYHOCTH.

Tempoxumuueckuti mun — TPyIIIa MarMaTHYECKUX MOPOA, CXOM-
HBIX TI0 TIPOUCXOKACHUIO, OJIM3KUX 110 XMMUYECKOMY COCTaBY M MHHE-
paoro-reOXMMHUYECKIM OCOOCHHOCTSIM, IO MOBEACHHIO (TPaHHYHOMY
COOTHOIIGHHIO AaTOMHBIX KOJIMYECTB) METPOTEHHBIX  BJIEMEHTOB
Y TI0 TIPOSIBJICHWIO ONHOTHUIHOHN pynHOW MuHepanm3aruu. OmgHON 13
XapaKTepHBIX OCOOCHHOCTEH MEeTPOXMMUYECKHX THUIIOB MAarmMaTHTOB
SIBIISIETCS MX TIOBTOPSIEMOCTH BO BPEMEHH U TIPOCTPAHCTBE.

Tempoxumuueckasa cepus — acCOUMalsg MarMaTUTOB (MM MeTa-
MOP(}UTOB), NPUHAIIEKALIMX K PAa3HBIM IIOPOJHBIM IpyIIaM U 00ia-
JAFOIINX CXOJHBIMHU MJIM ONM3KMMHU MPU3HAKAMH I10 PSAY U THILY Ie-
JIOYHOCTH U KeJIe30MarHe3nanbHOCTH. C y4eToM KPEeMHEKHUCIOTHOCTH
MOpOJI, TIETPOXUMHUECKUE CEPUH MOTYT OBITh HEKOHTPACTHBIMH, TO-
clienoBaTenbHO AU (GEepeHINPOBAaHHEIMU (OT KpaiiHe HHU3KOKpEeMHe-
KHUCIIOW 710 BBICOKOKPEMHEKHUCIIOH), MpephIBUCTO AuddepeHupo-
BaHHBIMH (KOTJIa W3 CEPHH BBINAJACT Kakas-TH00 METPOXHMHUYECKas
rpyIIa WK MOArPYIIa), KOHTPACTHBIMH (Cepusi MpelCTaBIeHa IBYMs
KpailHIMHU TETPOXMMHUYECKUMHU TPYMIIaMH WIN TOATPYNIIAMH TOPHBIX
opoI).

DayuanvHas pasHoeuOHOCMb — TOPHBIE TIOPOIbI, PA3IHYAIOLINECS
0COOEHHOCTSIMH MHHEPAJIbHOTO COCTaBa, CTPYKTYPHI, TEKCTYpPHI, MPO-
CTPAHCTBEHHOT'O pa3MeLIeHHs B peJesiax MacCHBOB, XapaKTEePOM Ipo-
SIBIICHHUSI KOHTAKTOBBIX U3MEHEHUH U JIp.

[onsTus «maemamuueckuii KOMIIEKC», <QOPMAYUOHHbIT MUN»,
«maemamuyeckas popmayust»y 6nuzku k onpenenennto 0. A. Kysnenosa
[32], «weoxumuueckuit mun» — x onpenenennro JI. B. Taycona [65]. s
CPaBHEHHs HCIONb30BaHbl KIACCU(PHUKAIMOHHBIE NMPU3HAKA Marmaru-
YecKHX 1opoJ, npeiokeHHsie b. Yanmenom u A. Yaiirom [81, 83].

Asrop Omaromaputr A.I. baxenoBa (MHCTHUTYT MHHEpaIOTHH
YpO PAH) u M. C. Panonopra (Ypanreomkom) 3a o00CyXAeHUE
OTJENBHBIX MpoOJeM, paccMarpuBaeMbX B pabore, U. A. IlepmsikoBy
3a TIOCTOSHHOE y4YacTHE B IIOJICBBIX HCCIICOBAHHAX, AaHATUTHYECKYIO
ciyx0y MHCTUTYTa MUHEpAIOTHH, PEeIaKIMOHHO-U3/IaTeIbCKYIO TPYII-
ny UI'3 B cocrase I'. B. I'y0ko, O. JI. 3aymmnunoi, T. A. JleBaHOBOH,
JI. b. HoBokpemienoBoii, B. B. Criera 3a odopmiieHre u KOPPEKTHPOB-
Ky Tekcrta MoHorpaduum, nupextopa WIibMEHCKOTO 3amoBeIHUKA
II. M. Banuzepa u yuenoro cekperapss Il II. Tpeckuna, akTuBHO
COZICHCTBOBABUIMX IIPOBEICHMIO HaydHbBIX pabor, B. A.Ilomosa



(MHCTHTYT MUHEpaloruu), B3SBIIErO Ha ce0s TPyA IO HAay4YHOMY
PEIaKTUPOBAHUIO JTAHHOM PabOTHI.

[Tpunsreie B paboTe COKpalleHHs U YCIOBHbIE 0003HAYEHUS:

«I panumei-1» 1 «epanumul-2» — TPaHATHI, 00pa30BaHHBIE, COOT-
BETCTBEHHO, B MEPBBI U BTOpoW 3Tan (opmupoBanus YamrkoBcko-
EnanunkoBckoro (1 Kucerauckoro) maccusa.

Si—[0.2Al + 0.8(K + Na) + 0.7Ca + Mg + Fe} otHocuTenbHast

q =
Si KPEMHEKHCIIOTHOCTD,
c= —__Ca U3BECTKOBHUCTOCTh
Ca+Na+K ’
_ Na + K
Q =——— 4~ — CTelleHb MeN0HOCTH,
— Fe
f= ————— — cTeneHb XKeNE3UCTOCTH,
Fe + Mg
n= —_Na TUII IIEJTOYHOCTH
Na + K ’

al' = Al,O3/(FeO + FgO; + MgO) —THHO3eMHCTOCTb,
T. H. — TOYKa HaOJIIOCHMS,

a3. maJi. — a3UMYT IaJICHHS,

aH. Ne — aHanm3, HomMep npooHl,

ell. 3H. — eJIMHIYHbIC 3HAKH.



I'nmaga 1. TEOJIOTNTYECKASA U CTPYKTYPHO-
TEKTOHUYECKAS IMMO3ULUS
I'PAHUTHBIX MACCHUBOB I0KHbIX NWJIIBMEH

1.1. Ctparurpadus 10:KHOH YacTH
HNnpbMeHOropcKoro aHTHKJIUHOPHUS

B cocraBe MnbMEHOrOpCKOro AHTUKIMHOPHUS PaCIpOCTPAHEHBI
Mo3JHeapXxeicKue H, MPEeUMYyIIECTBEHHO, PAaHHEIPOTEPO30HCKUE MeTa-
MOp¢HUUECKHE TOJIIH, CTpaTUrpaduiIecKkoe MmoapasaesiecHue KOTOPhIX B
JaHHOU paboTe MPUBEACHO B COOTBETCTBUU C pemieHueM |V Ypanscko-
T'0 MEXBEJOMCTBEHHOTO cTpaTturpaduyeckoro copenianus [67]: censH-
KWHCKasl cBUTA (TIO3IHUIA apxeil), BUIIHEBOTOPCKas, WIBMEHOTOPCKAs,
€JIAaHYMKOBCKAs U KBIILITHIMCKAsl TOJINU (paHHUHA MPOTEpo30ii). AHTH-
KIMHOpUH 00pamiIsieTcsl CIaHIEBBIMHU TOJILIAMH CauTOBCKOW CEpUH
(cpenumii pudeit), MepeKPHITHIMU B I0KHOM YacTH palioHA OTIIOXKCHUS-
MU KYHJPaBUHCKOH CBUTHI (BEH).

OmurcaHue CBUT M TONI METaMOP(UUECKHUX MOPOJ MO Pa3HBIMH
Ha3BaHWSIMH COJEPXKUTCS B myOnukanmsx [2, 3, 5, 11, 18, 21, 22, 24,
27, 35, 37, 47, 48, 57, 61, 67, 71-73 u ap.], a Takke B psae PyKOITHC-
HBIX OTYETOB O pe3ysbTaTax I'e0IOTOChEMOYHBIX U TEMaTHYECKHX pa-
60t1. Huxe, ¢ yueToM MaTepuanoB OpeAblIyIuX UCCIeA0BaTeNnel, Ipu-
Be/IEM KPATKYI0 XapaKTePHCTHKY CTpaTHIpapuIecKuX MOApa3aelCHU
perrMoHa, BO3pacTHbIe pyOeu KOTOPBIX JaHbl B paborax [14, 19, 30,
31,45 u op.].

Cenankunckas céuma NO3JHEAPXEHCKOTO BO3pacTa MpelCTaBIeHa
CHJUTIMAHUT-TPaHaT-OMOTUTOBBIMH M TPaHAT-OMOTUTOBBIMU I'HelicamH,
KBapLUTO-THeicaMH, TpaHaTOBBIMH  aM(pHOOJIHTAMH,  CKAIlOJIHT-
JHUOTICUI-TIIATHOKIIA30BBIMU  KPHCTAJUIMYECKUMH  CIIAHLIAMH, PEIKO
KBapIUTaMH U pacrpocTpaHeHa B CeIsITHKHHCKOM TEeKTOHHYECKOM 0J10-
ke cpenHeit yactu MnbmeHCKHX Top. OTIIONKEHUS CBUTHI IOABEPIHYTHI
IIETIOYHOMY METacoMaTo3y CO CTOPOHBI MHACKUTOBOI'O MaccuBa ¢ 00-
pasoBanueM aM(puOO0I-OMOTUTOBBIX M NMHUPOKCEHOBBIX (JEHUTOB W He-
(enMH-TI0NIeBOIINATOBBIX MUTMAaTUTOB. [10poIbsl mepBOHAYANEHO OBLIH
MeTaMOp(HU30BaHbl B YCIOBUSX TpaHynuToBoi ¢ammu [30], Ha KOTO-
pyro mo3/iHee ObLT HaMOXKeH aM(pUOOTUTOBBIN MeTamopduzm [22, 31].
MomsocTts cButhl — 1000 M.

Hwxaenporeposzoiickne Metamopdudeckne o0Opa3oBaHHs pa3BHU-
THI MPEUMYLIECTBEHHO 0 BOCTOYHOMY M IOKHOMY CKJIOHY WnbMmeH-
CKHX TOp, TJIe UMHU CJIOXEH KPYIHBIH TEKTOHWYECKHH OJIOK, orpaHu-



YeHHBIH C 3amafga MwuacckuM, BocToka — YeOapKylnbCKUM M fora —
EnanunkoBcKUM pazioMamu.

Buwmnesocopckas monwa KapTHpyeTcss B BHAE HEIIUPOKOM
(250-1000 M) mosockl, OKaUMIISIOIIEH MpHsIEpHYI0 YacTh WibMeHo-
TOPCKOTO AHTHKIMHAJIBHOTO BBICTYIIA, ¥ C BOCTOKAa orpanndeHa Hs-
meBckuM copocom. Toria uMeeT pUTMHUYHO-CIIOUCTOE CTPOeHHE (CHU-
3y BBepX): 1) ogHOpOIHAS Madyka OMOTHUTOBEIX THEWCOB, 2) Mayka KHa-
HUT-TPAHAT-OMOTUTOBBIX IJIATMOTHEHCOB, 3) TOHKOE YepeIoBaHUE Me-
JIAHOKPATOBBIX OMOTHUTOBBIX THEHCOB, aM(HUOOIUTOB M KBapLMTOB C
MIPOCIIOSIMHA  TTMPOKCEH-TIIarHOKIIa30BhIX KPHUCTAIUIMYECKUX CIIAHIIEB,
Kanb(GUPOB U MpPaMOpPOB. XapaKTEpHO HaIW4He IUIardorpaHUTHBIX
MHUTMaTHTOB, ()eHUTH3UPOBAHHBIX MOPOJ] U MUPOKCEHOBBIX OecKBapIie-
BBIX ()EHUTOB B KOHTAKTOBOW 4acTu ¢ MIbMEHOTOPCKHM MHACKUTOBBIM
MaccHBOM. MOIITHOCTE TOMIIH — 850 M.

BumneBoropckue aMpuOOIUTB OTIMYAIOTCA OT aM(pHUOOIUTOB
CEeNHKMHCKON CBHTHI IOBBIIIEHHON TIIMHO3EMHCTOCTBIO, MEHBIIUM
coJiepKaHuEeM KpeMHe3eMa, Kalus W THTaHa, OoJbllei oOorameHHO-
CTBIO XPOMOM, HHKEJIEM M CONOCTaBHMBI C BBICOKOTIIMHO3EMHCTBIMHU
OazanmpTamMu OcTpoBHBIX nyr. Ha nuarpamme A. A. [lpemoBckoro am-
(uOOIUTHI TIOMAAIOT B TOJIEe 0a3aabTOB, a THEHCHI — B TIOJIE TpayBaK-
KoB [2, 3].

HUnomenozopckas moawa pactpocTpaHeHa BOCTOYHEE BHITHEBO-
ropckoid u obpasyer noxocy mmpuHoit 1000—-1500 M, pacumpsronryro-
CS Ha I0)KHOM IEPHUKIMHAIBHOM 3aMbIKaHHHM WIIbMEHOTOpCKOrO aHTH-
KIMHAIBHOTO BhICTyNa 10 3500 M. B cocrtaB Tommu BXOIAT TrpaHaTo-
BbIE ¥ MTUPOKCEHOBBIE aM(pUOOIUTHI, OMOTUTOBBIE, TPAHAT-OMOTHTOBBIE
U CHJUIMMaHUT-TPaHaT-OMOTUTOBBIE IIJIATMOTHEHCHI, KBAapIMTHI, KBap-
nurorseicel. [1o raeiicam u aMmpuOOIUTaM pa3BUTH JBYIIOIEBOIINATO-
Bble M IUIaTMOKJIA30BbIE MHUIMATHUTBHl. AMQHOONUTHI COCTaBISAIOT B
cpenaem 3045 % oObpema TONIIM, a HA BOCTOYHOM Kpbute MibMeHo-
TOPCKOT'0 aHTUKJIMHAJIBHOTO BBICTYIIA UX KOJIMYeCTBO JocTuraet 90 %.

B paspese Tonmy BBIIENAIOTCS TPH MOITONIIN: HWXKHSS CYIIECT-
BEHHO aM(UOOTUTOBAsI C TIPOCIOSIMH OHOTUTOBBIX M OHOTUT-TPadhUTO-
BBIX THEHCOB M KBapLUTOB; CPEIHASA — IlepecanBaHye THEHCOB U KBap-
LUTOB; BEpXHAA — aM(pHuOoIuTOBas. MOIIHOCTH TONIIM OIICHUBACTCS B
900 M.

Nnbpmenoropckre aMpuOOINTHI OTIMYAIOTCS OT BUIIHEBOTOPCKHUX
Gosee BBICOKMM COJIEpXKaHWEM HAaTpHs W THUTaHA, IPUYEM KOJIHYECTBO
TUTaHa COMOCTaBHMO C €r0 COAEPKAHUEM B CEIIHKUHCKUX aM(pHuOoIu-
tax. Ha mmarpamme A. A. IIpemoBCKOT0 OMOTHUTOBBIC TUIATHOTHEHUCHI
NONajgarT B Moje Ty(Q(PHUTOB KHCIOTO U CPEAHETO COCTaBa, a CHILIMMA-



HUT-TPAHATOBBIE  IUIATMOTHEHCHI — B MOJIe  TPAyBaKKoOB,
MTOJIMMUKTOB H Ty(hduToB [2, 3, 24].

Enanuuxoscrkas monwya HauboJiee NIMPOKO Pa3BUTA HA H0XKHOM
3aMBIKAHUU CTPYKTYphl MIIBMEHOTOPCKOrO aHTWUKIMHOPHUS B paloHe
o3ep MnbeMeHckoe, Enanunk u bon. EnaHunK, OTKyAa IpOCiIeKUBaeTCA
B CEBEPHOM HAMpAaBJICHUH BJIOJIb 3aMaIHOTO OOPTa KOTIOBHH 03ep bour.
Kucerau, bon. MuaccoBo u ganee 10 03. Aprasu.

B Hu3ax paspesa TONIM PacpOCTPAHEHbI MPEUMYIICCTBEHHO
rHelicel © Murmatutel. 11o cocraBy THeichl OMOTUTOBBEIE, aM(pubOoII-
OMOTUTOBEIE, peXXe TPaHAT-OMOTUTOBEIC M CIJUIMMAHUT-TPaHAT-OMOTH-
TOBbIEe. MHUTMaTUTBI TOJIOCYATHIE, JIMH30BHUIHO-TIOIOCUATHIE, OUYKOBBIC
(oppupoOIACTOBEIC), TCHEBBIC W MPOTATUBAIOTCSA B BHUJIC HEIITHMPOKON
(300—600 m) momocsr ot 03. bon. Enmanunk B paiton Kocsix rop u nanee
1o 3amajHoMy OOpTy KOTIOBUHBI 03. boi. MuaccoBo. B mpexpenax
TOJIIY XapaKTEPHO OOMIIFE TPAHUTHBIX W MMETMAaTHTOBBIX K. Ha ama-
rpamme A. A. [IpeoBckoro rHeichl (IIarHoTHEHCh) pacioiararTcs B
moiie TyQ(UTOB W, TTIaBHBIM 00pa3oM, B TOJIC TPayBaKKOB, YTO CBHJIC-
TENbCTBYET O UX TEPPUTCHHOM MPOUCXOXKIeHMH [2, 3, 24]. MomHocTh
tonu| 1300 M.

Kouuumeivckas monawa pa3BuTa IPEUMYIIECTBEHHO B CHHKIIMHA-
JIEMIOI00OHBIX CTPYKTYpaX, Pa3JeNsoUINX aHTUKIMHAIBHBIC WIH KYIO-
JIOBUJIHBIE BBICTYMBI. HYDKHSIS TpaHUIA TOJIIM TPOBOAUTCS IO CIIOIO
KBapIIUTOB, 3AJICTAIOIINX C HEOOIBIINM YTIIOBEIM HECOTTIAaCHEM Ha Tiia-
THOTHEWcax eJaH4YMKOBCKOM Tonmu. B cocTaBe KBIIITHIMCKOM TOJIIH
pactpocTpaHeHbl TpaUTOBBIC KBAPIHUTHI (MAPKHUPYIOIMINN TOPHU3OHT),
amM(puOOIUThI, OWOTUTOBBIC, TIPaHAT-OMOTUTOBBIE, TrpaHaT-aMpuoOoII-
OmoTUTOBBIE W aM(pUO0I-OMOTUTOBBIC IIIATHOTHEHCHI, CIFOJISHEIC
KBapIUTHI 1 MpamMopbl. MomHocTs ToamH 920 M.

Bblnire KbIITBIMCKOM TOJIIH 3aJIETAI0T OTJIOXKEHUS CpeTHepUdeii-
CKO#1 (?) CauTOBCKOU CceprH («CIIAHIICBOEC 0OpaMIICHHE) ), BKITFOUAIOIICH
apaKyJIbCKyI0, HUKHECAUTOBCKYIO, BEPXHECAUTOBCKYIO) M WTHILICKYIO
cBUTHL. Pa3pe3 «cnaHneBoro oOpamileHHs» 3aBepIIAEeTCs IIaruoCciaH-
[IaM{ KyHIPaBUHCKOW CBUTHI BEHICKOTO BO3pacTa.

ComnocraBnenne CTparurpapuuecKiux pa3pe3oB HUIKHENPOTEPO-
30MCKHX METaMOP(HUUSCKHAX TOJII BHISIBISCT OJIM30CTh WX BEIICCTBEH-
HOT'O COCTaBa, a WHOT/IA M CXOAHYI0 PUTMHUYHOCTH B TEpEeCIanBaHUHN
OTJENBHBIX CJIOEB M MavyeK. JTO HABOJUT Ha MPEAIOJIOKEHNE O HAIU-
yun B MIIEMEHCKHX TOpax HE TpeX (BUITHEBOTOPCKOH, MIIEMEHOTOP-
CKOM ¥ eTaHYMKOBCKOM) TOJIII, & BO3MOXKHO OJIHOH, IMCIONMPOBAHHOMN
Ha BOCTOYHOM KpBUIC W HOKHON TEpUKINHATN MIEMEHOTOPCKOTO
AHTHUKIIMHAJIBHOTO BBICTYNa C O0pa30BaHUEM ONPOKHHYTHIX Ha 3amaj
(a B 10KHOH NEPUKIMHAIA — HA CEBEP) W3OKIMHAIBHBIX JIMHEH-
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Puc. 2. Omun wu3
BAPUAHTOB  HCKYCCTBEH-
HOTO HapanuBaHus

cTpaturpaduaeckoi
KOJIOHKM 3a CYET Cepuu
OIIPOKUHYTHIX M30KJIU-
HAJIbHBIX JTUHEUHBIX CKIIa-
JIOK, IIPOSABIICHHBIX B OJ-
HOM 1 TOH K€ TOJIIE.

1-3 — «IICEeBIOTOIIIIN
(uudpsr B Kpykkax): 1 —
CHUXKHAS), 2 — «CpesHsis», 3
— «BEPXHSI.

HBIX CKJIaJIOK. He MCKITtoueHo, 4To MposiBIIeHHE HEOAMHAKOBOTO YPOBHS
9PO3UOHHOTO cpe3a MeTaMOp(PHUECKON TOJIIINM OTHOCUTEIBHO €€ IT0JI0-
JKSHUsI Ha CKJIOHAaX MIbMEHCKUX rop, a TaKkKe 3alpPOKHHYTOCTh CKIIAIOK,
MOXET MPUBECTH K OMIMOOYHOMY HApAIUBAHHIO CTPATUrpadrUecKOM
KOJIOHKH M CO3/IaTh WJUTIO3WIO HAIMYHUS B Pa3pe3e HECKOIBKUX TOJII
(puc. 2). EcrecTBeHHO, 4TO JJAaHHBIH BOIPOC SIBJSIETCS IUCKYCCHOHHBIM,
¥ pa3pelieHne ero TpedyeT MOCTAaHOBKH CIICIHATIBLHBIX UCCICIOBAHMUM.

1.2. Apxeii-nmpoTepo30iicKue reoIoro-CTpyKTypHbIe
3J1eMeHTHI 10:KHOH YacTn UIbMeHOropcKkoro aHTHKJINHOPHUS

CymiecTByoImue NpeacTaBICHNUs IeosIoroB 0 TeKToHUKe FOKHBIX
WnbpMeH CBUAETENBCTBYIOT KaK O T€TEPOT€HHOCTH, TaK M Ype3BBIYAN-
HOHM CIOXHOCTH CTPYKTYp MIBMEHOTOPCKOTO aHTHUKIWHOPHUS [25, 26,
43, 49, 56, 58, 64, 70, 77, 79]. Cornacuo C. B. Uecnokony [72, 73],
1oxHee MITbMEHOTOPCKOTO KyToiia, siIpO KOTOPOTO CIIOXKEHO INeNIoY-
HBIMHU TTOpOJaMH (MUACKUTaMH), pa3BUT Muacckuit kKymoin (antudop-
Ma), COCTOSIIIUI U3 Tpex sjep: YamkoBckoro rpaHuTorueiicosoro, Ce-
Bepo-EnanunkoBckoro u FOxHO-EnaHYMKOBCKOTO IIarMOTHEHCOBBIX C
y4yacTKaMM I'paHUTOTHeHcoB. YallkoBckoe sIpo UMeeT OOJIMK JIMHEH-
HOMW, Ha ceBepe — M30KIMHAIBHOW OMPOKHHYTOH aHTHKIMHAIM ¢ Opa-
Xu(pOpMHOH, COOCTBEHHO KYIOJIO0OPa3HOM FOKHOW MEPUKIMHAIBIO U
HESIBHBIM, CKPBITBIM CEBEPHBIM 3aMbIKaHHUEM. B 10)KHOH TepHKIMHAIN
am¢pubooBass 000JIOUKA TMEpeJaBlicHa METANCIUTOBBIM SIIPOM, YeM
CKa3bIBACTCs IUANMPHU3M, & B CEBEPHOM YacTU OHA «IOJBEPHYTa» MOJ
METAIeINTOBOE S/IPO IONEPEK IPOCTUPAHHS OCH CTPYKTYPHI M BCEX
JIMHENUHBIX JIEMEHTOB.
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Cegepo-Enanunkosckoe u HOxno-EnanunkoBckoe siapa Muaccko-
ro KymnoJja BMmecte ¢ pasuesitomieii ux llymuxunckoit ampuOonuToBoi
W30KJIMHAIBHOM CHH(GOPMOI M30THYTHI Haj MOrpyKeHueM MibMenorop-
CKOTO KyTOJIa TAKMM 00pa3oM, 4TO Y HUX, Hapsdy C YETKO BBIPAKECHHBI-
MH KYIOJOBUAHBIMH FOXXHBIMH HNEPUKIMHAIAMHE, 00pa3yroTCcsl CEeBEpHbIC
«TIEPUKIINHAIIN, TIOIBEPHYTHIE MTOTIEPEK JIMHEHHOCTH.

B. H. IOpeukuit u ap. (1982)* BeIOETSIOT Clienyomue CTPYKTYp-
HbIE TOJpa3eICHUs, OTHOCSIIUECS K apXeH-IIPOTEPO30HCKOMY CTPYyK-
TypHOMY sipycy: CensHKMHCKHHA 010K, MIbMEHOTrOpCKyl0 aHTHKIIH-
Halb, MMbMEHOTOPCKYIO CKIIaI4aTo-0JIOKOBYIO CTPYKTYPY, BKIIIOHYAO-
myto Hsmesckyto cunkivnHanb, EnandnkoBckyro n YamkoBcKylo aH-
TukimHaH, LLlyMuxuHckyro cuadopmy.

Cenanxunckuii 010K CIOXKEH MeTaMOp(QHUECKUMH IOPOAAMH
MO3/THEAPXEUCKON CENSTHKUHCKOM CBUTBI M PaHHENPOTEPO30MCKOI
BUIITHEBOTOPCKOM TOJNIIM, B FOKHOM M CEBEPHON YACTSIX CTPYKTYPHI
MIPOPBaHHBIMH MAaCCUBOM MHACKHTOB. BJIOK MMeeT BBITSHYTYIO B CyO-
MEpPUIUOHATIFHOM HAIPaBIICHUH IMPOIEILIEpooOpasHyo Gopmy, MIUpH-
Hy B LIEHTpaJbHOU JacTu He 6osee 0.5 KM C MOCTETICHHBIM paclIMpeHH-
eM K 10Ty U ceBepy 0 2—3 kM. KbeimuTeiMckuM casuro-naasurom Ce-
JSIHKMHCKHUK OJIOK pa3opBaH Ha JBE YacTH, NPH 3TOM CEBEpHasl 4acTb
MOJIy4HJIa BpallleHHe OTHOCUTENILHO OCH OJI0OKa, BCIEJICTBHE YEro BOC-
TOYHOE T1a/ICHIE THEHCOBUIHOCTH M OCEBBIX INIOCKOCTEN CKIIaJIOK CMe-
HUJIOCH Ha 3amajHoe. B mponoiasHOM cedyeHun OJI0K MMeeT apkooOpas-
HyI0 (OpMY € TIOTPYKCHHUEM JINHEHHOCTH MUHEPAJIOB B CEBEPHOI dac-
TH Ha CEBEP, a B I0’KHOM — Ha IOT.

C 3amaga CensHKMHCKMH OJOK orpaHundeH BumHeBoropcko-
CeJISTHKUHCKUM CIIBUT0-B30pOCOM, (DHKCHPYIOLIIMMCS 30HOH TOphu-
POKJIACTOBBIX OJIACTOMMIIOHUTOB I10 CEIIHKUHCKUM THeicaM U MHUIMa-
THUTaM, a TaKKe TeJIaMH TallbK-aHTO(QHIUIMTOBBIX TTOPOJI, & C BOCTOKA —
HsmeBckum ciBuro-copocom u Tatkynbckum cOpocoMm. B mpenmenax
0JI0Ka pa3BUTHI MEJKHE CEUIOBHIHBIC CKJIAJKU C YBEJIWYCHHOW MOII-
HOCTBIO CIIOEB MHUTMAaTHUTOB B 3aMKOBOI YaCTH M ITOCTETICHHBIM BBIKJIN-
HUBaHHMEM HX Ha KPbUIbSX, MapauIEIbHBIX OCEBOM IOBEPXHOCTH. Xa-
pakTepHa MHOTO(a3Has CKIJIa4aToCTh.

* IOpenxuit B. H., Ilerpos B. 1., Ky3nenos I'. II. u gp. «Otuyer Uibme-
HOTOPCKOTO T'€0JIONO-ChEMOYHOTO OTpsfia O PEe3yJbTaTax I'€OJOrMYECKOro Jo-
m3ydenus Macmraba 1 :50 000 MnsmeHoropekoi mromamd ... 3a 1976-1982 ro-
IeDy. ApxuB MnbpmMeHckoro 3amoBeanuka. 1982.
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Hnvmenocopckas anmuKkiunans, K siIpy KOTOPOH MpHypodeH Mac-
CUB IIEJOYHBIX TOPOJ, C 3amaja OrpaHW4YeHa BHIIHEBOrOpPCKO-
CensHKUHCKUM, a ¢ BocToka — HsmeBckum pasnomamu. [lapaup stoit
CTPYKTYPBI MOTPY’KACTCS B I0)KHOM HAIPABICHUH, a 0CEBas IUIOCKOCTh
HAKJIOHEHa Ha BOCTOK TOJ yriaoM 55-60°. AHTHUKIMHAIB OCIOXHEHA
Oomee  MEINKUMH  CKJIaJKaMH,  [apayielbHBIMH €€  OCH.
B NiibMeHOTOpCKOM IIETOYHOM MacCHBE HAOIIONAIOTCS OJIacTOMMIIO-
HUTBI JIByX reHepanuii (yctHoe coobOmienue B. U. Jlenuwix): Oouee
paHHHE BBICOKOTEMIIEPATYPHBIE, COTJIACHBIE C THEHCOBUAHOCTHIO MHa-
CKUTOB, U 0oJiee mo3aHIe NOp(UPOKIACTOBBIE CYOIINPOTHOTO — CEBe-
po-3ananHoro HampasieHus. K. M. TlocToeBbIM yCTaHOBIIEHBI JIBE CHC-
TEMBI KIIMBa)Ka, PAa3BUTHIE B MUACKUTAX, MPUYEM CKJIQJAKH paHHEH Te-
HEpaIMK CBSI3aHbl C KIMBa)XKEM, MAJAIONIMM Ha 3amaj Moj yriioM 28—
30°, a no3aHel reHepaluy — ¢ KJIMBaXKeM, MaIalolliM Ha BOCTOK IO yT-
nom 75-80° (B. H. Openkwuii u np., 1982).

Hnvmenozopckas cxknaduamo-610ko6as cmpykmypa OTpaHHYCHA
TatkyneckuMm U Hsmesckum paznomamu. B ee npenenax takxke ycra-
HaBJIMBAETCS HECKOJIBKO TeHepanuii ckianok. CeBepHee 03. Aprasm B
MUTMaTH3UPOBAHHBIX THEWCaX Pa3BHUTHI s/ipa, 0OpHCOBaHHBIE KBapIHU-
tamu. Hanbonee paHHue CKIIaIKU CBSI3aHbI C KIIMBAXKEM, MMAJIAfONIIM Ha
BocTOK 1o yrioMm 20-30°. Ha 3Tw ckitafKy HaJTO>KEH TO3IHUN KIIMBaXK,
Najarolfii TaKk)Ke B BOCTOYHOM HAIPAaBJICHUU, HO YK€ IMOJ YIJIOM 75—
80°. C o>TuM KIMBaXEM COMJIACHA MeJKas IUIOWYaTOCTh |
MIEPEOPUEHTUPOBKA JIMCTOYKOB OMOTHTA. XapaKTepHO, YTO TPAHUTHBIE
JKHJTBI Ie(hOPMHUPOBAHBI B CKIIAIKH 110 OOJiee MO3IHEH CHCTeMe KITMBaXa,
a MerMaTUTOBBIE XKIJIbI CEKYT KaK PaHHHE, TaK U IMTO3/IHUE CKIIA/IKU.

B ceBepHOI acTH cKi1am4aTo-0JI0KOBOM CTPYKTYPHI BBIIEISIETCS
Hawesckas cunkaunans, 1is KOTOPOH XapaKTepHBI JBa HAIPaBICHUS
HIAPHUPOB MEJIKUX CKJIAJIOK: CEBEPO-BOCTOYHOE M IOT'0-FOr0-BOCTOYHOE.
YcTaHaBNMBaIOTCS TPHU TEHEpaluy CKIAAOK: Oojiee paHHUE CKIAJIK{
HUMEIOT CEBEPO-BOCTOYHOE IMOTPY)KEHUE IIAPHUPOB; BTOpPasi TeHEpaIUs
CKJIaJIOK XapaKTepHu3yeTcs MOTrPYKEHHEM IIAPHUPOB Ha FOTO-BOCTOK;
TPEThsl TEHEPAIMsI MPEICTABICHA OTKPBITBIMU CKIIAJKaMH C MOJIOTHMHU
KPBUIbSIMA BOJIHOOOpa3HOH (hOpMBI C MIapHUPAMH, MOTPYKAIOIIMMHUCS
Ha BOCTOK.

B roxHol yactu VMnbMeHOrOpcko#l ckiiaa4aTto-0JIOKOBO# CTpYyK-
TypBl pa3BUTHl Enanuuxosckas M Yawkosckas KynoaiosuoHvle aHmu-
KkauHanu, nmeronue, mo MueHuto B. H. FOperkoro u ap. (1982), takoit
ke TIOPSJIOK, YTo U MIibMeHOTrOpCcKasi aHTUKIIMHAIG. DTU CTPYKTYPBI U
pazzpemnstromas ux nepemstas [Llymuxunckas cnHpopma BrepBble ObUTH
M3ydeHsl, Kak orMeuanoch panee, C. B. UecHOKOBBIM [72], momonHU-
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TEJBHO K ucciefoBanusM koroporo B. H. IOpeukuii ¢ xomieramu npu-
BOJST CIIEAYIOIINE JaHHbIEe: B EMaHUYMKOBCKON KYMOJOBHIHOW CTPYK-
Type OTYETIMBO HAONIOJAIOTCS TPU CHCTEMBI CKJIQJOK — CEBepo-
BOCTOYHAs (M30KJIMHAIbHBIE CKJIQIKH), FOT0-I0r0-BOCTOYHAsA (aCHMMET-
pHUYHBIE CKJIAJIKH) U MEPUAMOHAIbHAS (OTKPBITHIC CKJIAJIKN); B CEBEp-
HOW yacTu YalKoBCKOW KynoJooOpa3HOi aHTUKIMHAIN B MUTMaTUTaX
Pa3BUTHl MEJKHE JeXauyue W30KIMHAIBHBIE CKIAAKH C TEePeMSTHIMU
OCeBBIMH TUTOCKOCTSAMHU. LllapHHUpPBI CKIaJOK OOpPHCOBaHBI TOHKUMH
MPOCIIOSIMU KBapIIMTOB M MAJal0T Ha [Oro-3amaja mnoj yriom 25-30°.
[Mapnenne wnrapHUpoB Oojee MO3MHUX OTKPBITHIX CKJIAIOK CEBEpO-
BOCTOYHOE T10J1 TAKUMH K€ yriaamu. Bce aimeMeHThI CKiIaJoK M THeHco-
BUIHOCTH B MHUIMaTHTaX E€JIAHYMKOBCKON TOJIIM MMEIOT IOKHOE Ha-
MIpaBJICHUE, T. €. CEBEPHOE MEPHUKIMHAIBLHOE 3aMbIKaHHe YamIKkoBCKOM
AQHTUKJIMHAIM OTCYTCTBYET. 3alaHbI KOHTaKT 3TOH CTPYKTYPBHI Kpy-
TOW ¢ TIEpEeMEHHBIM T1aJJleHHEM Ha 3amajl WIM BOCTOK. B 10XHOI yacTn
(bUKCHUpyeTCs NEPUKINHAIEHOE 3aMBbIKAaHHE aHTHKITHHAIH.

HIymuxunckasi cungpopma, paznenstomasi Yamkosckyro u Enan-
YHKOBCKYIO CTPYKTYpHI, KoTopyto C. B. UecHokoB [72] xapakTepusyer
KaK KOMIICHCAIIMOHHBII MPOrud, GopMUPOBABILHUICS OJHOBPEMEHHO C
poctoMm kymomnos, B. H. FOpenkum u np. (1982) Obiia npocnexeHa aa-
JIEKO Ha ceBepo-BOCTOK 110 03. YepHoe. Konrakt lymuxuHCcKoi CHH-
¢opmbl ¢ HalKoBCKOH aHTHKIMHAIIBIO PE3KUH U MTafaeT Ha BOCTOK MOJ
yraom 70°, konTtakT ¢ EnaHunkoBckuM KymosioMm — Ha 3amaz. Curdop-
Ma UMeeT BUJI CHTMOHU/IBI, 00pa3oBaHHOM, o MHeHUIO B. H. FOpemkoro
u zip. (1982), B pe3ynbrare nepeceveHus 0ojee IPEBHUX CYOIITMPOTHBIX
— CEBEpO-BOCTOYHBIX CTPYKTyp Oojiee MOJIOJBIMU CyOMEpUAMOHAIH-
HBIMH CTPYKTYPaMH.

ABTOp, HA OCHOBAaHMHM MHOT'OJIETHEr0 M3y4eHUs K0KHON dacTu Mib-
MEHOTOPCKOTO aHTHUKIMHOPHS W O0O0OIIEHNS JAaHHBIX HPEIIECTBYIOMNX
uccaenopareneii ([25, 26, 49, 56, 58, 70, 79 u ap.], B. H. FOpeuxwuit u ap.,
1982), npunep>kuBaeTcs CIEAYIOMEH CXeMbI CTPYKTYPHOI'O MOapa3/ie-
JIEHUS 3TOTO pernoHa (puc. 3).

[IpoTepo3oiickuil CTPYKTYpHBIN ApyC

1. ITonoxuTENBHBIE CTPYKTYPBI:
WnsMeHOropckuil aHTUKIMHAIBHBIN BBICTYII
Bocrouno-NisMeHOTrOpCcKas aHTUKIMHAD
EnanunkoBckuit Kymosu
YamkoBCKUN aHTUKIMHAIBHBIA BBICTYTI
Kucerauckuii aHTUKIHHATBHBIA BBICTYTI

2. OTpuuaTeabHble CTPYKTYPBI:

[ymuxuHCcKas cuHbOpMa
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Puc. 3. Crpyxk-
TypHasi cXeMa F0XKHON

YacTH Wnbemeno-
TOPCKOTO aHTHUKIMHO-
pusL. CocraBun

b. H. IlepmsakoB c
HCIOJNB30BAHUEM  Ma-

tepuaioB B. H. FOperr-
KOro u ap., 1982.
1 — monoxurenb-
HBIE CTPYKTYpBI,
CIIO)KEHHBIE ~ METaMop-
(buueckumu nopopamu, 2
— CHUHKJIMHAJIENOJ00HbIE
CTPYKTYpBHI, 3 —
AHTHKJIMHAIBHBIN
BBICTYII c AIPOM
HIENOYHBIX Topox, 4 —
k AHTHKJIMHATBHbIE
115 BBICTYIBI,  CJIOYKEHHBIE
TPaHUTHBIMHU
MaccuBaMM, 5 — pas-
JIOMBI ~ IOCTOBEPHBIE M
TPEIoNaracMble
(myHKTHp), 6 — pa3IOMBI
c YCTaHOBJICHHBIM
HAaIpaBJICHUEM TI1aJICHHS
CMECTHTESI.
udpsr B kpyx-
kax: 1-10 — cTpyx-
TYpHBIE 3JIEMEHTBI aHTH-
ximHopus: 1 — Hmeme-
HOTOPCKHI an-
THKJIMHAIBHBIA BBICTYTI,
6 kM 2 - Bocrouno-
: Mnsmenoropckas aH-
TUKJIMHAIB, 3 — Krceraucknii aHTUKIIMHANBHBIN BBICTYT, 4 — YaIIKOBCKHIT aHTHUKIINHAIb-
HBIH BbICTYT, 5 — FOxHO-EnanunkoBckas KymonoBuaHas anogusa YalIkoBCKOTO BBICTY-
ma, 6 — EnanunkoBckuii THeicoBbIi Kynon, 7 — Hlymuxnnackas cuadopma, 8 — Aprasm-
CKas CHHKJIMHANb, 9 — HsameBckas cunrkinHane, 10 — MuaccoBo-EnaHunkoBckas CHHK-
JIVHAITB.
11-15 - pasmomsr: 11 — BumHeBoropcko-CensHKHHCKHI — cABHTO-cOpOC,
12 — Hsmesckmit cObpoc, 13 — Tarkymbckuit cOpoc, 14 — EmaHumkoBCcKmii mommBwr,
15 — Yebapxynsckuii (Boctouno-Kynapasunackwit) Hagsur.
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Aprasiickasi CHHKIMHAIb

Hsamesckas cuakIIMHAIBL

MuaccoBo-EnaHunkoBcKasi CHHKIIMHAIIb.

Hwmxe ocTraHOBUMCS Ha psific MOMEHTOB, CBSI3aHHBIX C BBIIIICH3IIO0-
JKEHHOM CXEMOIA.
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1. TepMHH «BBICTYI» HaMH MpPUMEHSETCS A 0003HA4YEeHUs MO-
JIOKHUTEIBHBIX CKJIa[4aTO-O0JIOKOBBIX CTPYKTYpP, OOBIYHO OTIpaHHYCH-
HBIX Pa3pbBIBHBIMU HAPYIIEHUSIMH, IIPU 3TOM, IpPUIAaraTelbHOE «aHTHU-
KJIMHAJIBHBII» WIN «KYHOJIOBHIHBII» XapakTepu3yeT (opMy BEICTYIIA.

2. YamkoBckuit m Kwucerauckmii aHTHKIMHAIBHBIE BBICTYIIBI
1 EnaHuYMKOBCKMI KYTIOJ SIBIISIFOTCS. OJHOIIOPSIIKOBBIMHU CTPYKTYpaMH C
N1pMeHOrOpCKUM aHTHKIIMHAJIBHBIM BBICTYTIOM, B CBSI3H C YEM OTIIa/1a-
€T HEOOXOAMMOCTh BhIJIeNieH!sI MITbMEHOTOPCKOM CKITa4aT0-0JI0KOBOM
CTPYKTYPBI B KauecTBE OTAEIBHOI0 noapasnencHus Mipmenoropckoro
AHTHKIIMHOPHSI.

3. B. H. IOpeukum u ap. (1982), npu onucanun NibmeHoropckoit
CKJIa9aTO-0JI0KOBOW CTPYKTYpPBI, OTMEUYAIOCh, YTO BOCTOUHee Hsmes-
CKOW CHHKJIMHAIM pa3BUTa aHTHKIMHANb, CIOXEHHas MeTramopduye-
CKHMMHU IIOpOJIaMH €JIaHYMKOBCKOM Tonmu. B Hamiell cxeme 3ta cTpyk-
Typa BbLEIEHA N0 Ha3BaHUEM BocTouHO-MIbMEHOrOpCKOW aHTUKIIH-
HaJli, TPEeACTaBICHHOI BHITAHYTOH B CyOMEpHIMOHAIEHOM HaIpaBlle-
HUM ¥ 3alIpOKMHYTOH Ha 3araj KPyMHOH CKIaJKOH MPOTSHKEHHOCTHIO
15-16 kM nipu mupune 2.5-3 KM.

4. IllymuxuHcKas cuH(pOpMa aBTOPOM IMOApa3lelieHa Ha JBE
CTPYKTYpBI, coulieHstomuecs B pailone ypouuma Illymuxa: Aprasdm-
CKYIO CHHKJIMHAJIb ¥ coOcTBeHHO LIlyMUXHHCKYIO CHHpOPMY.

Aprasiickasi CHHKJIMHaIIb TIpociiekuBaercst oT ypounmia [Ilymuxa
BHA4YaJIe Ha BOCTOK, I/I€ OTJENACT I0XKHYIO NTEpUKINHAIG MbMeHorop-
CKOT'0 aHTHKJIMHAIILHOT'O BBICTYNA OT ETaHUYMKOBCKOI0 KyIIoJa, U Jlajiee
B palioHe 03. Aprasi pa3BopauMBacTCi B CEBEPO-BOCTOYHOM HAIpaB-
JICHUM M TPOTSTMBaercs A0 03. YepHoe, pasrpaHUYMBas BOCTOYHOE
kpputo MnsmeHoropckoro BeicTyna oT Bocrouno-MneMeHoropckoit
AHTUKIIMHAIH.

C. B. UecHokoB [72] paccmarpuBan LIymMuxXuHCKYIO CHHGOPMY
KaK CHHKJIMHAJICHIOJO00HYIO CTPYKTYpY, pasieisionryo HYamkoBckuii 1
EnanunkoBckuii simpa Muacckoro Kymoja B BUAE CIUIOIIHOM IepeMbId-
K Metamopduyeckux mopoJ. I1o HammMm naHHbIM, CHHPOpPMA, BEITIOJI-
HeHHast aM(pUOOIUTaMH, IIArKOTHEWCAMH U KBapIIUTAMH KBIIITHIMCKOM
TOJIIM, JINIIL HEOONBIIUM «3aJIMBOM» 3aXOIUT MEXIy YalIkoBCKUM
AQHTHUKIMHAJIGHBIM BBICTYIIOM W CEBEPHOM dYacThio EJaHYMKOBCKOTO
Kynousa. Jlanee B 10)KHOM HalpaBJIeHUH HaOMIOAIOTCA TOJIBKO OTHAEINb-
HbIE KCEHOJINTHl METaMOp(UYECKUX IMOpOJ, 3ajJerarollie B YalIKOB-
CKHX ¥ €JaHYMKOBCKUX TPaHUTAX, KOTOpBIE (PaKTUYECKH OOpa3yroT
€/INHOE TEJIO.

YunTeIBas 3T0, a TAKXKE, YTO CEBEPHAsI YacTh BBIICIABIIEHCS pa-
Hee lllymuxuHckoi cuHQOpPMBI OTHECEHA K AprasiicKoi CUHKIMHAIY,
HazBanue «lllymuxuHckasi cuHpOpMa» COXpaHEHO JIHMIIb Ui €€ IIeH-
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TpPaJIbHOM YacTH, PacHojOXKEHHON B paiioHe cThika MIbMEHOTropcKou,
YamkoBckoi 1 EnaHunKoBcKol cTpyKTyp. B cuity cBoero crpykTypHoO-
ro momoxeHws, cuHpopma mpuodpena «rammaobpasHeii» (A) BHAL
CBoMM ceBEpHbIM OKOHYAHHEM OHa YAaCTHYHO OTAeNseT YallKoBCKHUM
BBICTYTI OT F0’KHOW MEPUKINHAIN VITbMEHOTOPCKOTO aHTHKIMHAIBHOTO
BEICTYNA. B 10’kHOM HampaBieHHH cuH(OpMa pas3zenseTcs Ha JBE BET-
BU: 1) cyOMepuanOHaNIbHYIO, IPOXOIAINYI0 IO rpaHule YalKkoBCKOro
BBICTYyNIa W 3amafgHoOM dacth EmaHumkoBckoro kymonma W 2) 10ro-
BOCTOYHYIO, YACTUYHO OTJEISAIOIIYIO €IaHYUKOBCKUE IT'PAHUTHI OT IUIa-
THOTHEHCOB eTaHYNKOBCKOH TOJIIIIH.

5. EnaHYMKOBCKUI THEMCOBBIM KyIOJ HAJBHUHYT Ha IOXKHYKO IIe-
puKnIrHaIB MIIBMEHOrOpCKOro aHTHKJIMHAIBHOTO BBICTYIIA, BCIEICTBHE
Yero ceBepHasi rpaHMIa KyIloJia BMECTE C pa3AeisIIome 3TH CTPYKTY-
PBI Aprasiickoi CHHKIMHAJIBIO TOABEPHYTAa MO KYHOJI B UMeeT o0pa-
LIEHHYIO Ha oI 1yroobpassnyro ¢gopmy. B To xe Bpems ¢uxcupyercs
HOpMaJIbHOE 3aJieTaHle 3allaJIHOTO0 M BOCTOYHOT'O KPBUIBEB KyIOIa U
€ro YETKOE F0’KHOE TIEPUKINHAIIBHOE 3aMbIKaHHE.

EnmaHunkoBCKHI Kymoid cioxeH aM(puOoI-OHOTHTOBBIMH M OHO-
TUTOBBIMH TUIATMOTHElcamu. B simpe Kymona pacnpocTpaHeHbl OHOTH-
TOBBIE U JIEHKOKPAaTOBbIE T'PaHUTOTHENWCHI, BbiAeneHHble B. H. IOpeu-
kuM u ap. (1982) B emanumkoBCKuil cyOkomIuiekc. B roxHON wacTu
KyIOJ MUHTPYIUPOBAaH MYCKOBUTOBBIMHU M JBYCIIOISHBIMU T'PAaHUTAMH,
00pa3yIoMMMH TIOYTH COTJIACHYI0 TYrooOpasHyro amodmusy, OTXOIs-
11yo oT YarkoBCKOro BBICTYIIa B BOCTOYHOM HAIPaBICHUHU U Ha3BaH-
Hyto Hamu lOxHo-EnanunkoBckoil. I'panuna couneHenus anodussl ¢
YanikoBCKMM BBICTYNHM HPOXOJHUT 1O 3alagHOMy KpPbUTy MEpHINO-
HaJIbHOW CUHKJIMHAJIBHON CKJIAJKH, MPOSBICHHOM B €IaHYMKOBCKHUX
MYCKOBUTOBBIX THEHCOBUIHBIX TPaHUTAX M TPOCTPAHCTBEHHO COBIIA-
narolneit ¢ Beigenssielics panee lymuxuncko cundopmoit. FOxHo-
EnanunkoBckas armodusa nMeeT B IUTaHE HETIPABHIIbHYIO CEPIIOBUAHYIO
(dhopMy ¢ 0OpalIeHHOH Ha 0T BBIMYKIOCTHIO M BBHIKIMHHBAIOIIUMUCS B
CEBEPHOM HalpaBJICHUH 3alaJHbIM U BOCTOYHBIM (hJIaHTaMHU, OXBAaTbI-
BalOMIMMHU 10 nepudepun EaHUIMKOBCKHMI THEHCOBBIH KYIOJ B €ro
I0XKHOW TIOJNOBHHE. ATo(H3a BIHCHIBaeTCsA B CTPYKTypy EmaHumkos-
CKOTO KyIoJia U UMEET ¢ MOCIeHUM o0IIee 10)KHOE TEePUKINHAILHOE
3aMBIKaHNE JTMHEHHBIX TEKCTYD.

6. MuaccoBo-EnaH4nKoBCKasi CHUHKJIMHAIb BBINOJHEHA NPEUMY-
[IECTBEHHO OTJIOKEHHUSMH KBIIITHIMCKOM TOJIIIN U € 3ara/ia TPAaHUIHT C
Boctouno-MibMeHOropckoi aHTUKIMHAIIBIO. [IpoTsruBaercs B 10dKHOM
HaIpaBJICHUH OT paiioHa MuaccoBCcKkHX 03ep 1o 03. bon. Enanunk, roe
JIeNIaeT pa3BOPOT Ha FOT0-3ara/l, 3aX0/s1 HEOOIBIINM «3aTHBOM» MEXKIY
I0OKHBIM ~ OKOH4YaHueMm  YamkoBckoro  Beictyna 1 HOxHo-
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EnanunkoBckoii amoguzoi. CHHKIMHAIL NPUYypOYEHa K KPYIHOMY
TaTKyJIbCKOMY pa3ioMy, a B FO’)KHOM CBOeH 4acTu — K EnaHunkoBckoMy
IyrooOpasHoMy moAnBury. Bocrounoe kpbuio ee «mornommeHo» Kuce-
Ta4CKUM IPAHUTHBIM MaCCHBOM.

7. Kucerauckuil aHTHKJIMHAJIBHBIA BBICTYI, CIIOKEHHBIA THEWCO-
TpaHUTAMU U T'PAaHUTAMH OJHOMMEHHOTO MAacCHBa, Pa3BUT BOCTOYHEE
MuaccoBo-EaHIMKOBCKOW CHHKIIMHAIM, MMEET CyOMEepHAMOHAILHOE
HampasJeHUE U IPOTSHKEHHOCTh MOpsAAKa 35 KM IpH MaKCHMAaJIbHOH
mmpuHe 10 kM. B ceBepHoii (paiion MHacCOBCKHX 03ep) U F0XKHOU (T0K-
Hee 03. YebapKyiib) 4acTsX BBICTYI PE3KO CYXKaeTCs J0 TOJHOTO BBIKIIH-
nuBanus. C BocToka orpanuueH YebGapkynbckum (Boctouno-Kynn-
PaBHHCKHM) pa3IOMOM. BBICTYII IPaKTHYECKH IIETTMKOM CIIOJKEH T1apaaB-
TOXTOHHBIMH TPaHUTaMH, C 3alafa KOHTAKTHPYIOIIMMH C IUIarMOTHEH-
caMd ¥ aM(pUOOIUTaMH KBIIITHIMCKOM TOJIIM, B Pa3HOMl CTENEHH MOJ-
BEPrHYTHIMU I'PAaHUTH3AIMH ¥ MUTMaTH3aluK. B ero mpenenax Bvliens-
I0TCs, TI0 KpaifHell Mepe, B€ OTHOCHUTENBHO KPYIHBIE KYyTOJOBUIHBIC
CTPYKTYPBI, XapaKTEePUCTHKa KOTOPBIX MpUBECcHA B padote [52].

8. KOxHy10 11 BocTouHyI0 rpanuilsl nbMeHOropcKoil aHTHKIIMHA-
74 1enecoo0pa3Ho NpoBOIUTH He Mo HsmeBckomy pasnomy, daxrtuye-
CKM OTPaHUYMBAIOIIEMY SIPO aHTUKIMHAIBHOTO BBICTYNA B MpEAEiIax
CenstHKMHCKOr0 Oyioka, a mo HsieBckoit 1 Aprasiickoil CHHKJIMHA-
nsM. B aToM citydae BocTouHOE KpbiIo MITbEMEHOTOPCKO# aHTHKITMHAIIN
(aHTHKIIMHAIBHOTO BBICTYIIA) M €€ FOXKHAS MEPHKIMHAIL OyAyT Mpen-
CTaBJICHBI NIPAKTUYECKH OJIHBIM Pa3pe3oM PAHHEMPOTEPO30OUCKUX Me-
Tamopduyecknx 00pa3oBaHMM, BKIIIOYAIOMINX BUITHEBOTOPCKYIO, MIIb-
MEHOTOPCKYIO M €IaHYMKOBCKYIO TOJIIIIH.

TaxkoBbI, B OCHOBHOM, JIOTIOJIHEHHSI, BHECEHHBIE aBTOPOM B CYIIle-
CTBYIOIIYIO CXEMY CTPYKTYypHOTO mojpaszaeneHusi NibmeHoropckoro
AHTHUKIIMHOPUSL.

B ¢dopmupoBaHuE CTPYKTYpPHBIX 3JIEMEHTOB IOXHOM wacth Wib-
MEHCKHX TOp CYIIECTBEHHYIO pOJb HMIPajMd pa3pbIBHbIE HAPYIIEHUS
TUMa cOpOCoB, B30POCOB, HAJIBUTOB M CIIBUTOB, IO KOTOPBIM MPOHCXO-
JWIIN KaK BEPTHUKAJbHBIC, TAK U TOPHU3OHTANIBHBIC TTOJABHXKHU OTJIEINb-
HBIX OJIOKOB 3eMHOH KOpBI. IIpakTHdecku Bce CHHKIMHAIEHNOROOHBIE
CTPYKTYPBI, pa3feisAioline MOJOXHUTENbHBIE CTPYKTYPHl aHTHKINHO-
pYsd, TpUYpPOUEHBl K KpYyHNHbIM pasziomMaM. Tak MwuaccoBo-
EnanunkoBcKas CHHKIMHAIB KOHTpONUpYyeTcs: TaTKylnbckuM cOpocom,
a B 10)KHOH CBOEH 9acTH — Tyroo0pa3HbIM EIaHYMKOBCKUM TIOIIBUTOM;
Aprasmickas 1 HsmeBckas cHHKIMHAIN IPUYPOUYEHBI K CyOMepHIno-
HaJIBHOW OCJTa0JIeHHOH 30HE MOBBIIIEHHON TPEUIMHOBATOCTH, pacCciaH-
LEBaHUs U JPOOJICHHS TTOPOJ, IPOoXoasiieil mo rpanune MiasmeHorop-
CKOTO aHTHKJIMHAIBHOTO BBICTyNa, 1 BocrouHo-MnbMeHOropcko aH-
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tuknuHany; Llymuxunckas cuHdopMma (B HOBBIX T'paHMIAxX, Mpemio-
JKCHHBIX aBTOPOM) Pa3BUTa Ha CTHIKE YETBHIPEX TOJOKUTEIBHBIX CTPYK-
Typ (MiibmeHoropckoro u YamkoBCKOrO aHTHKJIMHAIBHBIX BBICTYIIOB,
EnanunkoBckoro kynona m HOxno-EnanunkoBckoii anodussr), orpa-
HUYEHHBIX Ha JJAHHOM YYacTKe BeepooOpa3sHO PaCXOASIIMMHUCS OT FOXK-
HOW NMepUKINHAIN VITbMEHOrOpCcKOro BBICTYIA CKPBITBIMU pa3jioMaMH,
TpacCUpyeMbIMH MHOTOYHCJICHHBIMU JKUJIBHBIMH TEJaMH TPAHWUTOB U
IIErMaTHTOB.

OnHOI M3 XapaKTepHBIX OCOOEHHOCTEW CTPOSHMS I0KHOW YacTH
WpMeHOTOpPCKOTO aHTHUKIMHOPHS SBISIETCS KYJIHCOOOpa3zHOE pacmo-
JIO)KEHHE aHTHKIMHAIBHBIX CTPYKTYp (BBICTYNOB). Tak, B CeBEepHOM
OKOHYaHWU YaIIKOBCKUH BBICTYN KYyJHUCOOOPa3HO TNPUUICHSETCS K
I0KHOH TNepUKIMHATH VITbMEHOTOPCKOTO aHTHUKIMHAIBHOTO BBICTYIIA;
OxHo0-EnanunkoBckas anodusa 3aHMMaeT KyJIMCOOOpa3HOE IOJIoXKe-
HUE B 3amaJiHOM CBOEH YacTH IO OTHOWIEHUI0 K YamlKoBCKOMY,
a B BOCTOYHOHM yacT — Kucerauckomy BeicTynam. Bee 310 cBUAeTemns-
CTBYET O BO3MOXKHOM CIBHI€ OT/EIBHBIX OJOKOB 3¢MHOM KOPBHI 110 Jina-
TOHAJIN OTHOCUTENHHO MPUIIOKEHHS! ABYX pa3HOHANpPaBIIEHHBIX CHII — C
BOCTOKA Ha 3alaj U C 0ra Ha CEeBep.

CocraB n xapakrep cTpaTurpaguuecKix pa3pe3oB paHHEIPOTEPO-
30MCKHUX TOJILI YKa3blBaeT HA PUTMUYHOCTH MPOSIBICHHS TEPPUTCHHBIX
Y BYJIKAHUYECKUX IPOIIECCOB, MPHUBEIIINX K 00pa30BaHUIO IBI€OCHHK-
TUHATEHON (opmany B pUQEHCKHH 3Tar Te0J0THYECKOro Pa3BHTHS
IOxHoro VYpana. B ornnume oT 1uiomanel pacpoCTpaHEHHUs MeTa-
MOp(HUYECKUX TOPOJ WIBMEHOTOPCKON M €IaHYMKOBCKOW TOJII, apea-
JIBl Pa3BUTHS METaMOP(UTOB KBIIITHIMCKOW TOJIIM OTPaHUYCHBI Y3KH-
MH CHHKJIMHAJETONOOHBIMU CTpyKTypamu, kKotopeie C. B. YecHokoB
[72] ompenmernsit Kak KOMIIEHCAIIMOHHBIE POTHOBI, 00pa30BaHHbBIC O
HOBPEMEHHO ¢ pocToM KynonoB. ITogoOHble mporuObl, Kak HaM Mpen-
CTaBJISICTCS, MOTJIM BO3HUKHYTH TOJIBKO B OPOTEHHBIM 3Tall Pa3BHTHUS
peruona. CnenoBaTeIbHO, IOJDKEH OBITh BPEMEHHOU OTPBIB (POPMHUPO-
BaHUsI MOPOJ KBIIITHIMCKOW TOJIIIM OT 00pa3oBaHUs BUIIHEBOTOPCKOH,
HWJIBMEHOTOPCKOM M €IIaHYMKOBCKOM Toiml. I B 3TOM OTHOILIEHUH, MO-
BUAMMOMY, IiejecooOpasHo, Beien 3a B. H. IOpeukum u ap. (1982),
JaTHPOBATh OTJIOKEHHS KBIIITHIMCKOM TOJIIM TMO3JIHUM TIPOTEPO30EM,
a He paHHUM, KaK ATO MPHUHAITO B perieHuu |V Ypambckoro Mexxsenom-
CTBEHHOT'O CTpaTUrpadHuecKoro copemanus [67].

[To HameMmy MHEHHIO, IUIOIIAAb Pa3BUTHS OTJIOKEHHH KBIIITHIM-
CKOH TONIIM HE OrpaHWYMBAJIACh TOJNBKO CHHKJIMHAIECHOZOOHBIMU
CTPYKTypaMH, a OXBaThIBaja BCIO BOCTOUYHYIO U I0XKHYI0 dactu Wnbme-
HOTOPCKOTO aHTUKJIMHOPHUS. DTO MOATBEPXKIACTCS CIACAYIOIIUMHU (ax-
TaMH:
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— KBIIITBIMCKas TOJIIIA PaclpoCTpaHeHa He TOJIBKO BHYTpU Mib-
MEHOTOPCKOTO aHTUKJIMHOPHUS, HO W MO ero mnepudepun, OKaimIss
MPAKTHUYECKU CO BCEX CTOpPOH YamkoBckuil, EjllaHUMKOBCKUU U, yac-
TH4HO, Kucerauckuil BBICTYIIBI, 4TO, HApsAy ¢ APYTMMH NpPHU3HAKaMu,
noxarBepxkaaeT Touky 3penust C. B. UecHokoBa [72] o cymiecTBOBaHUH
Yy 'PaHUTOTHEHCOBBIX KYIOJIOB aM(pHOOIUTOBON 000JI0UKH;

— HaJIMYUE MHOTOYHUCIICHHBIX KCCHOJINTOB MUTMATH3HPOBAHHEBIX H
IPaHUTU3UPOBAHHBIX aM(pHOOIUTOB U ME30KPATOBBIX IIATMOTHEWCOB B
rHeiicorpanurax Kucerauckoro, YamxkoBckoro maccuBoB u IOxHO-
EnanunkoBckoil anmogu3sl Kak BOJU3U TPAHUIL C KBIIITHIMCKOHN TOJIIIIEH,
TaK U B yIaJICHUU OT HUX;

— MeTacoMaTHyec-
KUM TpeoOpa3oBaHuEM
U TpaHUTH3ALUU TOX-
BEPrHYTHI TIOPOJIBI BCEX
MPOTEPO30MCKUX TOJIIL,
BKJTFOYsI KBIIII-
TBIMCKYIO, KOTOpBIE pa-
Hee ObUIM MeTamop-
(U30BaHBI B YCIOBHSAX
OJTHOW ¥ TOW ke (auuu
- aIbMaHIMH-
aM(prOOIUTOBOH;

Puc. 4. Ilaneoctpyk-
TypHas CXeMa I0XKHOH
yacTu MiapMeHOropckoro
aHTuKHHOpUs (pudeit).

1 — OTJIOXEHHs KbIII-
TBHIMCKOW, €JIAHYUKOBCKOW U
WJIBMEHOIOpCcKOi Tommy, 2 —
OTJIOKEHHS KBIIITBIMCKO
TOJNUM, 3 —  passioMbl
IOCTOBEpHBIE W TPEIIo-
naraemele (IIyHKTHP).
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Puc. 5. [Ilaneo-
CTPYKTypHast cxema
F0HOM yactu MitbMeHo-
TOPCKOTO aHTHKIMHOPHS
(mo3mumit  pudert  —

BEH]).

1 — aHTHUKJIMHAIBHBIE
CTPYKTYpBI: I — MWne-
menoropekas, |l — Yam-
koBckas, Il — Cesepo-

Enanuunkosckas, IV — FOx-
no-EmanunkoBckas, V —
Kucerauckas, VI — Boc-
TouHO-MbMeHoropekast; 2 —
CHUHKJIMHAJIEION00HbIE
CTPYKTYpBl, 3 — pa3iOMbl
JOCTOBEPHBIC H TMPEAIOia-
raeMsle (IIyHKTHP).

—  QopmupoBa-
HUE TPAaHWUTHBIX Mac-
CHBOB MPOUCXOJHIIO B
pe3ynbTare  TpaHu-
TH3ALHUNA  OTIIOKEHUI
€IaHYMKOBCKOH  TOJ-
M, YTO MpPHU3HAETCA
OOJIBIIIMHCTBOM ~ HC-
ciaenoBatenedt  FOx-
Heix Wnbmen. B Ta-
KOM cilydae, B Ka-
YecTBE KpPOBIM Tpa-
HUTHBIX MacCHBOB
JIOJDKHBI OBITH M TIO-
POIIBI KBIIITHIMCKON TonmIH. [Iporiecchl oporeHesa, crmocoOCTBOBABITHE
00pa30BaHMIO CKJIAAYaTO-OIOKOBBIX CTPYKTYP, a TaKoKe MOCIEAyIomast
9pO3usl MIPHUBEIH K TOMY, YTO OTJIIOKEHHUS KBIIITHIMCKOM TOJIIM COXpa-
HIJIKCH TOJIBKO B SApax CHHKINHAJICH.

PekoHCTpyKIMST CTPYKTYpPHOTO IUTaHA FOKHOW dYactu MibMeHo-
TOPCKOTO aHTHKJINHOPHSA (pHUC. 4—0) MO3BOJSIET MONAraTh, YTO MO3/IHE-
pudeiickuii oporennveckuit stan pazutust FOxHbIX MnbMeH Haudancs
C 3aJI0KEHHUS] KPYIMHBIX CyOMEpPHIMOHAIBHBIX H CEBEPO-BOCTOUHBIX
pa3ioMoB THIa COPOCOB U B30OPOCOB Kak 1o nepru)epruu SBIeOCHHKIIH-
HaJIM, TaKk ¥ BHYTPU Hee, TNPH JTOM B €€ IOKHOH dYacTu
MIPOSIBIINCH Tyr0OOpasHbIe pas3jOMBl, OTPaHUYMBAIOIINE (HOPMH-
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Puc. 6. [Ilameo-
CTPYKTYpHAsl CXeMa F0XK-
HOi dactu InemeHo-
TOPCKOTO aHTHUKJINHOPHS
(paHHHIT OPIOBUK).

1 — AHTUKJIMHAJIbHBIC

CTPYKTYPBI, CJIOXKEHHBIE
MeTaMOp(pUIECKUMH
nopojamu, 2 — aHTH-

KIMHAIENON00HBIE  CTPYyK-
TYpbI, CIOXKCHHBIE I'PAaHHT-
HBIMU OPOJaMH,
3 — CHHKJIHHAJIENOJ00HBIC
CTPYKTYpHI, 4 — pa3ioMbl
JIOCTOBEpHBIE H  IpeJIo-
JlaracMble (myHKTHD).
I-VI — mHa3Bamus aHTH-
KIMHANBHBIX CTPYKTYP CM.
puc. 5.

pytouwiics  Mibme-
HOTOPCKHI aHTHKIIHU-
HOpHIA. [Ipoueccel
TpaHUTU3AIMM  MeTa-
MOpP(HUUYECKUX  TOJIII

cnocoOcTBOBANH

Pa3yIuIOTHEHUIO
OTIENbHBIX YYaCTKOB
36MHOH KOpBI, 4YTO
MIPUBOAMIO K BO3HUK-
HOBEHHMIO THEHCOBBIX
KYTIOJIOB W TIOJHSTHH.
ITo nepudepun

AHTUKIMHOPHUS
00pa30BBIBATIMCH BBITSHYTOH (OPMBI aHTUKIMHAIBHBIE CTPYKTYPBI
(YamxoBckasi, Kucerauckas), Ha 10’)KHOM 3aMBIKAHUW aHTHKIMHOPHUS —
MOJHATHSL TyrooOpa3Hoi GopMbl, obieKarolue nepuKinHans UinbpMe-
HOTOPCKOTO aHTUKJIMHAIBHOTO BHICTYTIA.

BeposiTHO, B mocTBEHACKOE BpeMs Hanbosiee MHTEHCHBHO IPO-
SIBUJINCH TOPHU30HTAJIbHBIE TO/IBIKKM THIIA HAJBUTOB, TPUBENIINE, B
KOHEYHOM CYETe, K 3allPOKUABIBAHMIO CKJIAAYaThIX CTPYKTyp. B pan-
HeM maneo3zoe Tepputopus IOxHeix MibMeH npereprena TEKTOHO-
MarMaTHYecKyr0 aKTHBH3ALUIO C (OpMHPOBaHUEM TPAHHUTHBIX, & 3aTeM
U IIEJIOYHBIX MAaCCHBOB.
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1.3. CTpyKTypHbIe 0COO€HHOCTH U BellleCTBEHHBII COCTaB
rpaHuTHbIX MaccuBoB Q:xHbIX NiIbMeH

Opno#t u3 ocobeHHOCTEH cTpoeHusT VIbMEHOrOpCKOTO aHTHKIH-
HOpHSI SIBJISIETCS] TPUYPOUYCHHOCTh TPAHUTHBIX MAacCCHBOB K €ro BOCTOY-
HOMY ¥ IO)KHOMY TepueprIecKuM JacTsaM. B n3ydeHHOM paifoHe BBI-
JIENAIOTCS JIBa OTHOCUTENIBHO KPYNHBIX TPaHUTHBIX Tena — Kucerau-
ckni 1 YamkoBcko-EraHInKoOBCKIIT MaCCHBEI.

Kuceeauckuti maccus miomianpio oxoio 40 KM oJIpoOHO OXa-
pakTepu3oBaH B pabote aBTopa [52]. 31ech e OTMETUM JIHIIb TE TI1aB-
HbIE OCOOCHHOCTH MAacCHBa, KOTOpbIe OyAyT HEOOXOIWUMBI TpH Jalb-
HEHIIIeM U3JI0’KEHUH CYIIeCTBa pacCMaTPUBAaeMOT0 BOIIPOCa.

MaccuB mpuypodeH K 3alpOKHHYTOMY Ha 3amaj OJHOMMCHHOMY
AHTUKIIMHAIEHOMY BBICTYITY, PACIOJIOKEHHOMY Ha BOCTOYHOM KPBIIE
NnbpMeHOropcKoro aHTHKJIMHOPHS BOJIM3WM €ro cowieHeHust ¢ Apa-
MITBCKO-CYXTETHHCKUM CHHKIMHOpHUEM. C BOCTOKa OH OTpaHUYCH
UebapKkyJIbCKUM Pa3IOMOM, a C 3aIiajia KOHTAKTUPYET ¢ MeTamopduye-
CKUMH TIOPOAAaMH KBIIITBIMCKOW TOJIIH, BBIIOJHSIONIEH JIMHEWHYIO
MpuaccoBo-Enan4unkoBcKyro CHHKINHAIb. Kucerauckuii MaccuB BBITS-
HYT B CyOMEpUIMOHAIHLHOM HANpaBICHUH, UMEET CUTapoo0pa3Hyro
(hopMy ¢ CyX)arOIUMUCS M BEIKJIMHUBAOIIAMUCS CEBEPHBIM U FOKHBIM
OKOHEUHOCTSIMU M 3aHHMAET COTJIACHOE IIOJIOJKCHME I10 OTHOIICHUIO K
OCHOBHBIM CTPYKTYpaM paiioHa.

®dopMupoBaHUE KHCETAUCKUX TPAHUTOUIOB MPOU3OILIO B JIBa OC-
HOBHBIX dTamna: 1) MeTacomMaro3 ¥ TPaHUTH3AIMs BMEIIAIONIMX TTOPOJ C
o0pa3oBaHWEM OYKOBBIX, MOPHUPOOIACTOBRIX W  JTUH3OBHUIHO-
MOJIOCYATHIX ~MHI'MAaTHUTOB, THEHCOBUIHBIX aM(UOO0JI-OMOTUTOBBIX
KBapIIEBbIX CHEHUTOB (KBapIUEBBIX MOHIIOJMOPHUTOB), TPAHOCHEHUTOB,
TPAaHOAWOPUTOB U TPAHUTOB; 2) JIOKATHHBIA aHATEKCUC, TOMOTCHE3AIIHS
BEIIIECTBEHHOTO COCTaBa 0ojiee paHHHUX I'PAaHUTHBIX Macc, (OpMHpOBa-
HAE OMOTHUTOBBIX M JICHKOKPATOBBIX THEUCOTPAHUTOB W TPAHHUTOB.
KunpHast cepus mpeacTaBiieHa alUIMTaMU, alUTUTOBUIHBIMU U MEJIKO-
CPEIHE3ePHHUCTHIMU T'PAaHUTAMH, TIETMATUTAMH ¥ IETMaTOUIHBIMHU Tpa-
HHUTaMH.

CyJzisl IO KOJIBLIEBOMY PACIIOJIOKEHHIO PA3IMYHBIX (aiuid rpaHu-
TOU/IOB, HAIMYHIO KOHIICHTPHYCCKOW IETPO-TEOXUMUICCKOW 30HAITB-
HOCTH, 3JIEMEHTaM 3aJieraHus JMHEWHBIX TEKCTYyp, B Kucerauckom mac-
CUBE BBIICISIOTCS J[BE KYNOJOBHIHBIE CTPYKTYPHI C IIEHTPaMH B paid-
oHe 03. bon. Kucerad n B paiione MuaccoBckux o3ep.

KonTakTel rpaHuTOoM7OB-1 € BMEIIAIOIIUMU MOPOJAMH IPEU-
MYIIECTBEHHO COTJIACHBIC, YaCTO C 00pa30BaHUEM PA3IMYHON ITUPHHEI
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30H MHBEKIIMOHHO-METACOMATUYECKUX JIMH30BHUIHO-TIOIOCUATBIX MHUI-
MaTHTOB, IEPEXOAIINX K IIEHTPY MaccuBa B opdupobiacToBbie rpa-
Hutonusl. [Ipyu B3aMMONEHCTBUM TPAaHUTOB-2 C IUIarHOTHEWCAMU Hau-
OoJiee XapaKTEpHBI CIIEAYIOLINE KOHTAKTOBBIE M3MEHEHMS: CpeaHe3ep-
HUCTBIC MAaCCHBHBIC TPAaHWTHI CMEHSIOTCS Ha KOHTAKTE MEJIKO3EpHH-
CTBIMH THEHCOBHIHBIMU OHMOTHUTOBBIMH T'DaHUTaMH; B 3K30KOHTAaKTO-
BBIX 4acTSAX B METaMOPQHUYECKHX MOPOJIaX pa3BUBAIOTCs MmopQupoodiia-
CTOBBIE BBIACTICHUS IIOJIEBOTO IIIATa, a TAK)KE MPOXKUIKH U KUJIBI Ipa-
HUTOB M mermMatutoB. C aM¢puboiIuTaMu KOHTaKThl I'PaHUTOB Ooiiee
peskue. Ha koHTakTe aMpUOOIUTE HEpEIKO NPEBPAILCHBl B THOPHUTO-
NOoA0OHYI0 IOPOLy WITH K€ MOABEPTHYTHI MOCIOHHON HHBEKIIMU B BUIE
KBAapII-M10JICBOIINATOBBIX TIPOKIIIKOB.

Yawxoecko-Enanuukogckuti maccué HaXOAUTCSA B I0KHOW 9acTH
NneMeHoropckoro antukinuHopus. HasBaHwe MaccuBa IpeAnokKEHO
MoCcJe TOro, KaK B IPOIECCE IMOJIEBBIX padOT HaM{ COBEPIIEHHO He-
OXXKMJAHHO OBIIO BBIABIEHO, 4TO Mexay YamkoBckuM u EmaHumkos-
CKMM MacCHBAMHM HE CYHIECTBYET CIUIOIIHOM, pa3feisionied ux mnepe-
MBIYKH METaMOP(UUECKHX TOPOJ, T.€. YAIIKOBCKUE M EIaHYUKOBCKHUE
TpaHUTHl 00pa3yloT €AMHOE Telo, O 4eM Oojee MoIpoOHO Oynmer
M3JI0KEHO HECKOJIBKO HIKE.

1O. . TTaukos [48, 49 paccmarpuBan Yamkosckuit u Enanun-
KOBCKMH MAacCHBBI Kak siApa KPYMHBIX aHTHKIMHAIGHBIX CKIIAIOK.
ITo MHenuro 3TOro mccienoBarens, YalIKOBCKMM MacCHUB MPUYPOYEH
K AApy OpaxMaHTUKIMHAIBHOM, 3alIpOKUHYTOH Ha 3amaj] CKIaIKH, M0J-
BEprHyTOH OoJiee MEIKOW CKIIaquaTOCTH. SIJpa CHHKIMHAIBHBIX CKJIa-
JOK CIOKEHBl TPAaHUTH3MPOBAaHHBIMH aM(pHUOOIMTAMU U THeWcamu, a
AHTHKIIMHAJBHBIX CKJIAJOK — CpelHEe-KPYITHO3EPHUCTHIMU THEHCOBH/I-
HbIMHM TPaHUTAMH 4YacCTO C OYKOBOM CTpykTypou. B EmaHumkoBckom
MacCHUBE B sJIpaX MEIKHUX aHTHKJINHAIBHBIX CKIAJ0K DPa3BUTHI WIIH
MEJIKO3EPHUCTBIE TPAHWUTHI, YacTO COJAEp’KaIlie KpPYIMHBIE CTOI0000-
pa3HbIe KCEHOMUTH aM(pUOOTUTOB, UITH YK€ OUKOBBIE KPYITHO3EPHHUCTHIC
TPaHUTEL.

B. H. IOpeuxkwuii u ap. (1982), H. C. Bopoauua u I'. b. ®eprurarep
[46], xapakTepu3ysl CTpyKTYpHOE IIOJIOKEHHE MACCHBOB YaIIKOBCKOTO
KOMIIJIEKCa, CYUTAIOT, YTO YanIKoBCKHUI MacCuB, CIIOKEHHBIN OHOTHTO-
BBIMH MEJKO3EPHHUCTBIMH T'HEHCOIPaHUTaMM C HEICHOOYKOBOW CTpPYyK-
TypOM, BIHCBHIBAETCS B JJUTUIICOBUAHBIA KYIOJ-IUANUDP C YETKUM IIe-
PHUKJIMHAIBHBIM 3aMBIKAHUEM II0JIOCYATOCTH HA FO’)KHOM OKOHYaHHMU U
MOTpy’KEHUEM B CTOPOHY 3aMbIKaHMs JIMHEHHOOPHEHTHPOBAHHBIX TEK-
CcTyp. B ceBepHOIl MOJIOBHHE KYyNOJ-AUANHp 3alpPOKUHYT Ha 3amaj.
EnanumkoBckuil MaccuB oOTzAeneH OT YalKOBCKOrO HEMIHMPOKOH
(o 500 M) monocoit MeraMophHUECKUX IOPOJ U MPEACTaBIsAET COOOH
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HUHTPY3UBHYIO 3aJI€Xb, IPY0O COIIACHYIO C BMEIIAIOLIMMH IOPOJaMH,
CJIOKEH CpEIHE3EePHUCTHIMH ABYCIIOISIHBIMA U MYCKOBHTOBBIMH Tpa-
HUTaMH, IPOPBAHHBIMH KHJIAMH OHMOTHUTOBBIX W JBYCIIOASHBIX I'PaHU-
TOB U IIETMAaTUTOB.

[IpoBeneHHOE HaMy, B paMKax MPOrpaMMBl TEMAaTHYECKHX PadoOT
WnpMeHcKoro 3amoBeHNKaA, [€0JIOTHYECKOe KapTUpOBaHHE MaciuTada
1: 25 000 B paiione pa3Burusi HYamkoBckoro U EnxanunkoBckoro mac-
CHBOB, HE TIOATBEPANIO, KAK OTMEYAJIOCh BBILIE, HATUYUS MEXKIY 3TH-
MH MacCHUBaMH CIUIOLIHOM IOJOCHI METaMOP(UYECKUX MOPOJ, Cllaras-
X, TI0 JaHHBIM TIPEeIBIAYIINX uccienosarenei, LlyMuxuHcKyto cuH-
¢dopmy (puc. 7). CorjacHo HalUM MaTepualiam, MeTaMoppHUECKHe
MOPOJIbI, TPENCTaBICHHbIE aMpHOOINTaMy, IIarHOrHelicaMyu M KBap-
LIUTaMH KBIIITEIMCKOW TONIIH, B BuAE y3kux (300—700 M) «3amnuBOBY
MPOTSKEHHOCTBIO 2.5—2.7 KM, BAAlOTCs ¢ ora U ceBepa B Enanumkos-
CKMH MaccwB. MeXIy 3THMH 3ajlUBaMH B CyOMEpHIHOHAJIHLHOM Ha-
NpaBlieHUH (PUKCUPYIOTCA JUIIb OTAENbHbBIC YUIMHEHHOW (OPMBI Kce-
HOJIUTHI METaMOp(HTOB, COAEPIKAIINECS] B MyCKOBUTOBBIX M JIBYCITIO-
ISHBIX TpaHHTax. B 10)kHOM 3aiiBe HaONIOHAaeTCsl YeTKOe LCHTPUKPHU-
HaJlbHOE IOTPYXKEHUE JHMHEHHBIX TEKCTyp MeTaMOp(HUUECKUX IMOPO.
KoHTaKT e1aHYMKOBCKMX M YaIIKOBCKHX T'PAHUTOB IPOXOAMT 3aIlajiHee
MIPEPBIBUCTOI MOJIOCKI pa3BUTHsI MeTaMopduros (puc. 8§ ).

Takum o0pazoMm, B AaHHOM paifoHe (aKTHYECKH Pa3BUTO OIHO
IPAaHUTHOE TEJIO HEMPaBIIHLHON MOJKOBOOOPA3HOW (OPMEI ¢ 0OpaIieH-
HOH Ha 10T BBIIYKJIOW CTOPOHOW M BBIKIMHHMBAIOIIMMUCS B CEBEPHOM
HalpaBJICHNH 3allaJHBIM W BOCTOYHBIM (iaHramu. YamrkoBcko-
EnaHynkoBCKHI MaccuB MPUYPOYEH K K0)KHOMY 3aMBIKAHHUIO CTPYKTYD
WnbpMeHOropcKoro  aHTUKIMHOPUS,
YTO W NPEAONPEAETHIO COOTBET-
CTByIOIIYI0  (opMy  I'paHUTHOTO
TEeNa, COCTOAIIETO M3 JBYX pa3HO-
YPOBHEBBIX BBICTYTIOB: 1) 3amagHoro
YamkoBCKOTO  aHTUKJIMHAIBHOTO,

Puc. 7. IlonoxeHue rpaHHLl
Yamkosckoro (1) n Enandankosckoro (2)
maccuBoB 1o B. H. IOpenkomy u np.,
1982 .

1 — 4YamKOBCKHME THEHCOTpaHUTHI, 2 —
CIIAHYUKOBCKHEC JBYCIIOJAAHBIC U MYCKOBHU-
TOBBIC TPAHUTHl, 3 — JMHHUS MAapIIPYTHOIO
TICpeCCYCHUA, TOYKA Ha6J'IIOI[eHI/I$I u €€ HOMCDP
(cM. puc. 8).
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Puc. 8. Ilomoxenme koHtakta YamkoBckoro BeicTyna (1) u FOskHO-
Emanunkosckoii amoduser (2) no b. H. ITepmsikoBy, 19961998 rr.
YcioBHbIC 0003HAYCHHS CM. PHC. 7.

CJIO)KEHHOTO TPAaHUTOMAAMH 0oJiee BBICOKOTO (OJIM3KPOBIICBOTO) YPOB-
Hi (opmupoBaHus MaccuBa U 2) roro-soctouHoro HOxxHo-Enanuu-
KOBCKOTO (ObIBIIEro ENaHYMKOBCKOTO MaccHBa), MPENCTaBICHHOTO 00-
nee TIAyOMHHBIMH JBYCIIOASHBIMA M MYCKOBHTOBBIMH TpaHUTaMH, B
MOP(}OJIOrHYECKOM OTHOIICHHUH 00pa3yIOIMMH ano(u3y, OTXOASIIYIO B
BOCTOYHOM HAIIPABICHWH OT YaIIKOBCKOTO BBICTYIIA U MOJIYCOTIACHO
BIMCBHIBAIOIYIOCS B CTPYKTYPY EjaHuMKOBCKOrO rHEHcoBOro Kymoda.

dopmupoBanue rpaHuTOUA0B YamkoBcko-EnaHunkoBckoro mac-
CHBa ITPOMCXOIUIIO B JIBA ATala, OTPAXKAIOLIUX OCHOBHbIE PYOeXkH pas-
BUTHS MUTMATHT-THEHCOTPaHUTHON CUCTEMBI:

1 sran. Kanuii-HaTpueBo-KpeMHHUEBas CTalusl TPaHUTH3ALUN Me-
JIAaHO- U ME30KPATOBBIX MeTaMop(duieckux mopoj (aMmpuOoIuTOB, aM-
¢nbon-ONOTUTOBBIX M OMOTHTOBBIX IUIArMOTHEICOB), TpWBEAIIas K
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00pa30BaHMIO MOJOCYATHIX M JMH30BUAHO-TIOJIOCYATHIX MHUTMATHTOB B
KpaeBbIX KOHTAaKTOBBIX 30HAX, IOCTEIIEHHO CMEHSIOMINXCS BO BHYT-
PEHHHX 4YacTAX MaccuBa HOPPHUPOOIACTOBBIMU aM(puOOI-O1MOTHTO-
BBIMU THEHCOrpaHOIMOPUTAMH, THEHCOIPaHOCHEHUTAMH, OMOTUTOBBI-
MU U JISHKOKPATOBBIMH OP(HUPOOIACTOBBIMU THEHCOTPAHUTAMH.

2 sran. KanueBo-kpeMHueBas cTaaus TPaHUTHU3ALMUA U aHATEKCH-
ca MeTaMOp(QHUYECKHIX MOPO ¥ TPaHUTOMIOB 1-To 3Tamna c popmMupoBa-
HUEM HMHBEKIMOHHO-METaCOMAaTHYECKUX M TEHEBBIX MUTMATHUTOB Ipa-
HUTHOT'O COCTaBa, OMOTUTOBBIX U JICHKOKPATOBBIX I'HEHCOTrpPaHUTOB M
TPAaHUTOB; MarMaTu4eckas MYCKOBHUTH3ALMS TPAaHWTOB, NMpPUBEAIIAs K
00pa30BaHMIO ABYCIIOISHBIX U MyCKOBHUTOBBIX Pa3HOBHIHOCTEH.

JlaiikoBasi M >KWJIbHAsI cepHs TpeCTaBlieHa T'pPaHUTaMH, aruIiTa-
MU, TPAaHUTHBIMH [IETMAaTUTAMH.

CpaBHUBas BEIIECTBEHHBIN cocTaB YalkoBcko-EnaHIMKOBCKOTO U
Kucerauckoro MaccuBoB, MOXXHO OZJHO3HAYHO KOHCTaTHpPOBATH, YTO IO
HaOopy meTporpaguyeckux pa3HOBHIHOCTEH T'PAHUTOHJIOB M TOCIEO-
BaTEeIbHOCTH WX (OPMUPOBAaHUS (32 MCKIIOYCHHEM MYCKOBHUTOBBIX H
JBYCIIOJSIHBIX TPAaHHTOB) 3TH MacCHBBI BecbMa OJmM3ku. B ri1aBe 7 Oyzmer
NIOKa3aHo, YTO KpoMe OJM30CTH BEIECTBEHHOI'O COCTaBa I 3THX Mac-
CHBOB XapaKTEPHO CXOJICTBO H IO IEJIOMY psiiy APYTHX MPU3HAKOB.

Hwxke paccMoTpuM CTPYKTYpHBIE OCOOCHHOCTH YalllkOBCKO-
EnanunkoBckoro maccusa.

Yawkoeckuii 6bicmyn pactioyio’kKeH K oro-3amany ot o3. MiapMen-
CKOe B IIpefenax OJHOMMEHHBIX rop. BricTym mpoctupaercs B cyOMme-
PHUIMOHAIEHOM HalpaBJieHMH IpUMepHO Ha 16 kM npu mupuHe 2.5-3.5
KM U B CTPYKTYPHOM OTHOILEHUH MPEICTaBIAET CO00i aHTHKIIMHAIIB, C
3armaja rpaHuyantyo ¢ Wrumickoil CHHKIMHANBIO 10 JyrooOpasHOMY
pasznomy. B ceBepHO#l wacTm YamKOBCKHII BBICTYIT KyJIHCOOOpa3HO
npuuaieHsercs K NIbMEHOropcKOMy aHTHUKIMHAJIBHOMY BBICTYIY H
BBIKJINHUBAETCS] HA MIMPOTE CEBEPHON OKOHEWYHOCTH 03. MmbpMeHcKkoe.
IOxHOE «HOCOBHIHOE» OKOHYaHHE BBICTYIIa MMEET Pa3BOPOT Ha BOC-
TOK COTJIACHO C OOIIMM 3aMBbIKaHHWEM CTPYKTyp MbMeHCKOro aHTH-
KIIMHOPHSI.

YaikoBCKU BBICTYIH, (aKTUUECKH SIBISIOLIMNACS BBITSHYTBIM KY-
TIOJIOBHJHBIM 00pa3oBaHHEM, UMEET, KaK M BCE KJIACCHYECKHE TpaHH-
TOrHEHCOBBIC Kymoia [64], 06010UKy U PO, YTO B CBOE BpeMs GBLIO
ormeueno C. B. UecHokoBbiM [72]. Beigensercs ase obonouku Yar-
KOBCKOM CTPYKTYpBI: BHEIIHSS, CIOKEHHas! aM(prOOIUTaMy KBIIITHIM-
CKOH TOJIIM, U BHYTPEHHA, IpeACTaBlIeHHas IUIarHorHelicamu, B pas-
HOW CTENEeHN MUTMaTH3UPOBAHHBIMHU W TEPEXOISIIIMHA B JTHH30BHIHO-
MoJI0CYaThle MHUTMATHTBI, KOTOPBIE IMOCTENIEHHO CMEHSIOTCs mnopdu-
poOIacTOBBIMU THEHCOTPAaHUTAMH.
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Snpo YamkoBckoro BBICTyNA 30HaNbHOE. BepxHss 30Ha oOpa3o-
BaHa OMOTHTOBBIMH W JIEHKOKPAaTOBBIMU THEHCOTpaHWTaMHM, CpeIHSSA
30Ha — JIBYCIIIOJSIHBIMH T'PaHUTaMH, @ BHYTPEHHsS 30Ha — MYCKOBHUTO-
BBIMU TPaHUTaMH. [paHUTHBIM MaTepHAIOM BHYTpPEHHEH U cpemHel
30H crnoxkeHa FOxHo-EnmamumkoBckas amodmsa, pa3BUTas Ha I0XKHOM
NEPUKIMHAIBHOM 3aMbIKaHHH EaH4YNKOBCKOTO THEHCOBOTO KYIOJa.

Jiist YamkoBCKOTO BBICTYINA XapaKTEpHO I0XKHOE MOTPYKEHHE U
BO3/bIMaHNE B CEBEPHOM HAIPaBJICHHH, BCIEICTBUE YETO B CEBEPHOM
YacTH BBICTYIIa OOHAXKEHa BEPXHAA 30HA SA7Apa, IPeJICTaBIEHHAS MEJIKO-
CPEIHE3ePHUCTHIMA OMOTUTOBBIMU M JICHKOKPATOBBIMH THEHCOBHUIIHBI-
MU rpanuTamu (puc. 9).

Metamopdudeckasi TOIIAa B 0OIMUX YepTax KOHPOPMHO 0Opam-
nsieT sapo YamKoBCKOTO BBICTYIIA, IPUYEM BHEIIHSS aM(pHOOIUTOBAS
000J104Ka COXpaHUIach TOJIBKO 10 ero nepudepuu. Bayrpennsas o6o-
JIOYKA Pa3BHUTa MPAKTHUECKH ITOBCEMECTHO B MpEAEax 3TOH CTPYKTy-
PBI, OIHAKO TOPH30HT JIMH30BUAHO-IIOIOCYATHIX MUTMAaTHTOB Hanboee
YeTKO (PMKCHPYETCsl TOJNILKO B CEBEPO-BOCTOYHOM YacTH BBICTYIA. Xa-
pPaKTEepHOW YepTOl SIBISETCS MHTCHCHBHAS TPaHUTHU3AIMS MOPOA CyO-
cTpara, HapacTamouas K aapy YaIIkoBCKOro BBICTyIa: MOPOABI 000-
JIOYKHU TIOCTETIEHHO 000TalaloTcs TPAHUTHBIM MaTEpUaIOM, MaJIOMOIII-
HBIE KBapL-IIOJICBOIIINATOBbIE HHBEKIIUN CMEHSIOTCS 30HAMHU I10JI0CYa-
TBHIX ¥ JJMH30BUIHO-I0JIOCYATHIX MUTMATHTOB, 3aTeM Iopdu-

0] C

|7 )s [P )7 (22 s

Puc. 9. Cxemaruueckuii npoaosibHeIN pazpe3 HalkoBCKOro BeICTYMIA.

1-3 — obGonouku BeicTyna: | — BHemHss amdubomuTOBasi, 2—3 — BHYTPEHHSS
(2 — murmaruroBas 30Ha, 3 — 30Ha NMOP(UOPOOIACTOBBIX I'PAHUTOUIOB); 4—6 — AaPO
BBICTYNA: 4 — OMOTUTOBBIE THEHCOTPAHUTBI, 5 — JABYCIIOASHBIC TPAHHUTHI, 6 — MyCKOBHTO-
BBIC TpPaHUTH, 7 — TpaHnna (GanuagbHOTO TIEPEX0Ja TOPOJHBIX —AaCCOLMAINI;
8 — rurarnorHeiics BMEIAOIIEH TOIIH.
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pOoOIacTOBBIX TPAHUTOMIOB, BO3pacTaeT KOJIMYECTBO 0ojee KPVIIHBIX
COTJIaCHBIX TeJ THEHCOBHIHBIX IPAaHUTOB. B rpaHUTHM3MpyEeMbIX Mela-
HOKPATOBBIX IOPOJax MOBBIMIAETCS COAEPIKAHUE IUIarHoKIiia3a, Ha 0o-
Jee MO3JHUX CTaJUAX METacoMaros3a 3aMelacMOro KalleBbIM IIOJIe-
BBIM INMATOM, HHPOKCEH 3aMemaeTcs am@uOoiIoM, MO0 KOTOPOMY,
B CBOIO ouepenb, pa3BUBaeTCcid OMOTUT, MosABiIseTca kBapu. Hepemkxo
B OT/EJIBHBIX YacTAX T'PAaHUTU3WPOBAHHOW BHYTpEHHEW 00OJIOYKH CO-
XpaHEHbl He 3aTPOHYThIE TPaHUTH3ALUCH PEIUKTHl MeTaMOP(PHUECKUX
nopox 6e3 BUAUMOIO HX IEpeMEIleHHsl B IPOCTPAHCTBE, T. €. (HOPMHU-
pOBaHHe TPAaHUTHOTO TEJNA MPOUCXOIIIO ITyTEM «MarMaTHIeCcKOro 3a-
MELICHUsD» METaMOP(QUIECKUX TOJIII Ha MECTE UX 3aJeraHHs.

I'pannna simpa M 00OJOYKH CTPYKTYpPBI OTHOCHTENBHO pe3Kasl.
['paHuTHI, ciaralomue sapo, oOpa3yroT B MOPOAax OOOJOYKHA MHOTO-
YHCJICHHBIE COTJIACHBIE M CEKYIHE XHUIbHbIE MHBEKLUHU. XapaKTepHa
KkpynHas rpanuTHas anousa (FOxxHo-EnaHunkoBckas), oTxonsmas ot
YairkoBCKOro BBICTYIIa M MPOHUKAONIAS B IJIaruorHeicsl EnaHunkoB-
cKkoro Kymoja. Amo¢usa 3aHuMaeT TpyOOCOTIIacHOE TOJIO0XKEHHE B
CTPYKTYpPE THEHCOBOTO KyTIOJIa, HHTPYAUPYET MPEUMYIIECTBEHHO FOXK-
HYIO TIEpHKJIMHAIL KyIIOJa, OXBaThIBas MOCIEIHUN C 3amajia U BOCTOKa
BBIKJINHUBAIOIMHUCS B CEBEPHOM HAIpaBJICHUH (hIaHTaMH.

YamkoBCKU aHTUKIMHAIBHBIA BBICTYI UMEET aCHMMETPHYHOE
roriepeyHoe crpoenue ¢ nonorum (30-45°) 3anaHpIM KpbUTOM U Ooltee
KpyThiM (50—80°) — BOCTOUHBIM. AHTHKJIMHAIIb OCJIOKHEHA MEIKUMHU
CKJIaJIKaMH, OCEBBIEC IMHUM KOTOPBIX CMEIICHHBI K €€ BOCTOYHON YaCTH.
ITosToMy B maHHON CTPYKTYpe OTCYTCTBYET €[MHasi OCEBasi MIOCKOCTb,
Tak  KaKk  3aMKOBasg  4YacTh  AHTHKIMHAJIM  TIPEJCTaBJICHA
LENBIM PSIOM COJMKEHHBIX JIMHEHHBIX, YacTO KyJIHCOOOpa3HO pacro-
JIOXKEHHBIX CKIIQIOK OoJiee HU3Koro nopsaka (puc. 10).

Haubonee WHTEHCHMBHO MOABEPTHYTA IOMOJHUTEIHHOMN CKiIamda-
TOCTH CeBepHas 4acTh YamkoBCKOro BBICTyNa (Bogopaszen o3. Wib-
MeHCcKoe — Muacckuii pyn) rie GUKCHPYIOTCS CyOMeprUInoHaIbHOTO
HaIpaBJICHUs JTHMHEHHBIE CKIIAAKH MPOTSHKEHHOCThIO 3.5-3.7 KM, mpu-
YeM YTJIbl TaJIeHUs] KPbUTbEB CKIa0K u3Mmenstorcs: o 30-40° B ceep-
HOU 4acTu y4yactka 1o 60—70° B ero 10)kHOW YacTh. B CHHKIMHAIBHBIX
CKJIaJIKaX OOHaXCHBI MUTMATHUTHI, aM(PUOOI-ONOTHTOBEIE W OWOTHUTO-
BbIe IOP(HUPOOIIACTOBbIE THEHCOrPaHOCHEHHUTHI, THEHCOTPaHOJHOPHUTHI
Y THEHCOrpaHUTHl 1-ro 3tana. fnpa aHTUKIMHAIBHBIX CKJIAJ0K CIIOXKE-
HBl MEJKO-CPETHE3EPHUCTHIMA OHOTHTOBBIMH M JICHKOKPAaTOBBIMHU
THEHCOBUIHBIMY I'PaHUTAMHU 2-T'0 3Talna.

I'panunna Mexay ceBepHON YacThio YalKkoBCKOTO M I03KHOM TEPHK-
JUHANB0 MIIBMEHOrOpPCKOro AHTUKIMHAIBHBIX BBICTYIIOB IPOXOIUT
[0 CHHKJIMHAJIBHOW CKJIaJKE CEBEP-CEBEPO-3allalHOrO HAIpAaBIICHHUS,
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Puc. 10. CtpykrypHas cxema YamkoBcko-EnanunkoBckoro maccusa. Co-
crasui b. H. Ilepmskos.

1 — oceBast NMHUSA AHTUKIMHAJIBHOM CKJIAJIKH, 2 — CHHKJIMHAJb, 3 — I'PAHUTO-
raeiicoBoe s1po EnaHuMKOBCKOTrO Kymodia, 4 — 3JIeMEHTHI 3aJIeraHusl JINHEHHBIX TEKCTYD,
5— koHTYp HamkoBcko-ElaHUMKOBCKOrO MaccuBa.
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Pa3BUTOM B IUIATMOTHEMCAX €IaHYMKOBCKOW TOJIIM B 3alagHOM OOpTY
KOTJIOBHHBI 03. WpMeHckoe. CKilajika HOCHT M30KJIMHAIBHBIA Xapak-
Tep ¢ HAKJIOHOM OCEBOM IUIOCKOCTH B BOCTOYHOM HampasieHHH. JIu-
HEWHBIE TEKCTYphbl KaK B METaMOP(PUUIECKUX MOPOJaX, TaK U YaIIKOB-
CKMX TPAaHUTOHMJaX HMEIOT CyOMEpHIMOHAIBFHOE MPOCTHpaHWe. Oire-
MEHTBI CYOLIUPOTHOW OpPHUEHTHPOBKU JMHEHHOCTH IMOpPOJ B pailioHe
cowreHeHns1 YamkoBckoro u MIIbMEHOTOPCKOTO BBEICTYIIOB HaMH HE
oOHapyxeHbl. [loaToMy HaOMIOIEHHSI aBTOpa HE MOITBEPXKAAIOT HaH-
HBIE O TOM, YTO HA IIUPOTE cpeaHel yacTu 03. MinbmeHckoe B Yalikos-
CKHX TOPax MPOUCXOTUT Pa3BOPOT CTPYKTYPHI €TaHIUKOBCKOH TOJIIN C
CeBepo-3aMaHOro 4epe3 CyOIIMpOTHOE Ha IOTO-IOr0-BOCTOYHOE, Kak
9TO TIOKa3aHO Ha TeoJorudeckoi kapre Macmraba 1:50 000
(B. H. FOpenxwuii u np., 1982 1.).

B cpenneii u 10xHOM yacTsax YallkoBCKOTO BBICTYIA Takke (UK-
CHUpYETCS psifl MapauIeIbHBIX, HHOTIA KYJIHCOOOpa3HO PaCIIOIOKEHHBIX
CyOMepUIMOHANBHBIX CKJIAZIOK, MPOSIBICHHBIX B MOPPHUPOOIACTOBBIX
OnoTHTOBBIX THelcorpanurax. OceBas IUIOCKOCTh HEKOTOPBIX aHTH-
KJIMHAJIBHBIX CKIIAOK HU3rH0aeTCs B IOr0-BOCTOYHOM HAIPABICHHH H
IIPOCIIEKUBACTCSL Jlajiee B MYCKOBUTOBBIX THEHCOBUAHBIX I'PaHUTAX
Oxno-EnanunkoBckoit amodussl, npepsiBasi Tem cambiM Llymuxun-
CKyI0 CHH(OPMY, paHee BBIIENABILYIOCS MPEAbIIYIIUMH UCCIen0BaTe-
JSIMH MeX Ty YamkoBCcKUM 1 ETaHYMKOBCKMM MacCHBaMH.

B roxnOi yacTn YamKOBCKOIO BBICTYIIA MPOUCXOAUT Pa3BOPOT
CKJIaA4aTO CTPYKTYpPhl ¢ MEPUAMOHAIBLHOTO HANpaBieHUs Ha cyOIu-
pPOTHOE W Jajiee BOCTOK-CEBEPO-BOCTOYHOE, YTO IMOTYEPKUBACT oOIiee
I0)KHOE 3aMbIKaHUE CTPYKTYp MIIbMEHOrOpCKOro aHTHKIMHOPHSL.

OcHoBHOI 00beM UYamkoBckoro BeicTyma (mpumepHo 80 % ero
TUTONIA M) 3aHMUMAIOT TPaHUTOWABI-1, MpencraBieHHBIE TOpdupodIia-
CTOBBIMH NOPOJaMH THEHCOBUAHON U, HEPEIKO, JIMH30BUIHO-II0JI0CYA-
TOW TEKCTYPHI, COCTaB KOTOPHIX M3MEHSETCS OT aM(pnO0I-ONOTUTOBBIX
TPaHOIMOPUTOB U TPAHOCHEHHTOB 10 OMOTHTOBBIX M JICHKOKPATOBBIX
rpaHuTOB. B ceBepo-BOCTOUHOI YacTH BBICTYIA BOJIHM3HM €0 KOHTAKTa C
MeTaMoOp(UTaMH €JTaHYUKOBCKOH M KBIIITHIMCKOW TOJII OTHOCUTEIBHO
HIMPOKO PA3BUTHI M0J0CYAThIE M IMH30BUAHO-II0IOCYATBIE MUTMAaTUTBHI,
0 BaJJOBOMY COCTaBY COOTBETCTBYIOIIME KBApIEBOMY MOHIIOJAUOPHUTY
— KBapleBOMY CHEHUTY M UMEIOIINE MTOCTETIEHHBIE TIePeXoIbl K mopdu-
pOOJIACTOBBIM TPaHUTOMIAM, C OJTHOW CTOPOHBI, © ME30KPATOBBIM ILjIa-
THOTHEIcaM M TPaHUTH3UPOBAHHBIM ampuboIuTaM, ¢ Ipyroi. Murma-
TUTBI 00pa3ylOT BOCTOUHYIO KOHTAKTOBYIO 30HY YaIlIKOBCKOTO BBICTY-
na muprHoo 750-800 M, TPOCIEKUBAIONIYIOCS B IOKHOM HalpaBiie-
HUM TI0 3amajHoMy OOpTY KOTJIOBUHBI 03. MiIbMEHCKOe 10 ypodHIna
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Kamennoit bpon. Yacto B HUX comep:KaTcs COTVIACHBIE HHBEKLIUN MEJl-
KO3EPHHUCTHIX OMOTUTOBBIX TPAHUTOB.

MenKo3epHUCTBIE U MEIKO-CPEIHE3EPHUCThIE OUOTUTOBBIC U JICH-
KOKPaTOBBIE TPAHUTHI-2 PA3BUTHI IPEUMYIIECTBEHHO B CEBEPHOW YacTH
YanikoBCKOTO BBICTYTIA, TJ€ OOHAXKAIOTCA B SApax aHTHKIMHAIBHBIX
CKJIAJIOK WJIM K€ 00pa3yroT JaikonoJo0HbIe Tena. BeIxobl 3THX rpa-
HUTOB HEOOJIBIION IO HAOIIOAAIOTCS B I0)KHOM 4acTH BHICTYTIA U
o ero rpanune ¢ lOxuo-EnanunkoBckoit anmodu3oi, rae oHu nepexo-
JIIT B OMOTHT-MYCKOBHTOBBIE U MYCKOBHUTOBbIE HHTEHCHBHO pacciiaH-
1{OBAaHHBIE TPAHUTEI.

FOoicno-Enanuukoeckas anoghuza (npexHee HazBaHue — EnaHuu-
KOBCKMI MacCHB) OTXOJUT Ha BOCTOK OT FO’KHOW TMOJIOBHHBI Yamikos-
CKOr0 BbICTyIIa M BOCTOYHee 03. bon. EnaHuuk genaer pa3BopoT B ce-
BEPHOM HAIpaBJICHUH, PACHICIUISACH Ha PsJi TPAHUTHBIX HMHBEKIWH.
Arnodu3a MoIyCcOraacHO BIHCHIBAETCS B IOXKHYKO MEpUKINHANG EnaH-
YHKOBCKOTO THEHCOBOTO KYITOJia, BCIIEJCTBUE YEro CeBEpHAs TpaHMIA
ee uMeeT IyroodpasHerii Bua. ['panunia cowreHenus HOxuo-Emangu-
KOBCKOI1 anmodu3el ¢ YalIkOBCKAM BBICTYIIOM MPOXOJHT 3alagHee mpe-
PBIBUCTOH MOJIOCHI METAMOP(PHUUYECKUX MOPOJ], CTPYKTYPHO OTHOCHMBIX
npensaymmumMn - uecnenosatensimu k- Llymuxuuckol cuHdopme, U
TPacCUPYETCs IO PE3KOM CMEHE YaIIKOBCKUX NOPPHUPOOIACTOBBIX OMO-
THUTOBBIX THEHCOTPAHUTOB CPEIHE3EPHUCTHIMH JIBYCIIOASIHBIMA M MyC-
KOBHTOBBIMHU IPAaHUTAMH, CIIATAIOIIUMU arto(u3y.

IOxHo-EnanunkoBckass anogusza B CTPYKTYPHOM OTHOUICHWUU
MIpeaCTaBisieT co00H aHTHKIMHAIBHBINA BBICTYII, HQJABUHYTHIAH Ha FOXK-
HYIO [IEpUKJIMHAIbL EJJAaHYMKOBCKOrO rHEHCOBOIO KYIIOJIA U OCJIOKHEH-
HBIH pSZIOM MyrooOpa3HBIX 3alPOKUHYTHIX HA CEBEP CKIIAJOK C HAKIO-
HOM OCEBBIX TUIOCKOCTEH Ha IOr. YTOJ MaJeHHUs ONPOKUHYTOro (Iof-
BEPHYTOT0) KpbUIa aHTHKJIMHAIBHBIX CKJIAJOK, KaK IIJIaBHJIO,
6onee xpyroit (50-60°), weM yrom maaeHUS HOPMAIHHOTO KpPBLTA
(30—40). OceBble TUHUK TPAKTHYECKH BCEX CKIAIOK U3MEHSIOT CBOE
HaMpaBJICHHEe OT CyOMEpHIHOHAILHOTO Ha IOr0-BOCTOYHOE U Jaliee
yepe3 CyOLIMPOTHOE JI0 CEBEPO-BOCTOUHOTO, T.€. UMEIOT TyrooOpa3Hyto
dopMy, cormacHyO B OOIMIMX YepTax C FOXKHOW TMEepUKINHAIBI0 Enman-
YHKOBCKOTO THEWCOBOT'O KYIIOJIA.

Haubornee npoTspkeHHast CKBO3HAs! aHTUKIIMHAIBHAS CKIIAJKa TIpo-
CIIS)KUBACTCA Yepe3 IOKHYI0 4acTh HOxHO-ENaHYMKOBCKOW armogu3ebl,
nepecekaeTr panee BoiensBiytocs LlyMuxuHCKyI0 cHHpOpPMY U fanee
(ukcupyercst B cyOMepuINOHAIBHOM HAlPaBICHUH B OppupodIacTo-
BBIX THeHcorpaHuTax YalIkoBCKOTO BHICTyHa. DTO elle pa3 MOATBEp-
*Kaaet (akt, uro YamkoBckuid 1 EJaHYNKOBCKHMI MacCHBHI HE pasjie-
JICHBI CIUIOIIHON TMOJIOCON MeTaMOp(UIECKUX MOPO/I.
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XapakTepHOil O0COOCHHOCTBIO CKJIaauaTod CcTpyKTypbl HOHO-
EnaH4ynKoBCKO# amogu3bl ABISETCA TO 0OCTOSATEIBCTBO, YTO TPH U3-
MEHEHHH CyOMEpUANOHAIBHOTO MPOCTUPAHUS CKIIQJOK Ha CyOIIHpOT-
HOE IPOUCXOIUT MX ONPOKHUIBIBAHUE B CEBEPHOM HAIPaBIICHHUH, MOJ-
YepKHuBas, TEM CaMbIM, OOIIYyI0 TEHACHIMIO HaJBHra CTPYKTYPHBIX
3JIEMEHTOB MIbMEHOrOPCKOT0 aHTHKIMHOPHSA C I0ra Ha ceBep (Takke,
KaK M ¢ BOCTOKA Ha 3aran).

IOxHas u 3amagHas yacTh armoQu3bl CI0KEHa MYCKOBHTOBBIMHU
TPaHUTaMH, CMEHAIOIIMMUCS B CEBEPHOM HANpPaBICHUM OHOTHUT-
MYCKOBHTOBBIMH Pa3HOBHIHOCTSIMH. HemocpelncTBEeHHO B KOHTAKTE C
EnaHYMKOBCKMM THEHMCOBBIM KYIIOJIOM JABYCIIOJSHbBIE TPaHUTHI Iepe-
XOJAT B OMOTUTOBBIC TPAHUTHI, THEHCOBUIHOCTh KOTOPBIX MajacT Ha
for moj yriiom 60—65°.

B smpax CHHKIMHANBHBIX CKIAJOK, Pa3BUTHIX B JABYCIIOISHBIX
IPaHUTAX, OTMEYAIOTCS PEIMKTOBBIC BBIXOJIbI MOP(PUPOOIACTOBBIX Ipa-
HUTOHJIOB W JIMH30BHJHO-IIOJOCYATHIX MUTMATHTOB MOBBIIICHHOW OC-
HOBHOCTH.

Takum obpasom, B YamkoBckoM BeicTyrie U FOxxHO-Enanunkos-
CKOi amodu3e TpaHUTOHIbI TUCIOLUPOBAHBI C OOpa30BaHUEM psia
JIMHEHHBIX CKJIAJ0K, HAMpaBJICHHE KOTOPBIX IOMYAHEHO OO0IEeMy
CTPYKTYPHOMY IDIaHY 3THUX BBICTYIOB. HacTh CKIIQJIOK HMEET CKBO3HOM
XapakTep, T. €. MPOCIEKNUBACTCS U3 OIHOM CTPYKTYpHl B APYIYIO, YTO
CBHJICTEIILCTBYET 00 OJHOBPEMEHHOCTH TPOSBICHHS CKJIaI4aToN JUC-
JOKalMU Kak B YaIIKOBCKOM aHTHKIMHAJIBHOM BBICTYIIC, TaK U B €T0
IOxHo-EnanunkoBckoii anoduse.
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I'nasa 2. TPAHUTOUBI IIEPBOT'O 9TAITA ®OPMHUPOBA-
HUSI YAIIKOBCKO-EJAHYNKOBCKOI'O MACCHUBA

2.1. PanuajgbHble PA3HOBHIHOCTH FPAHUTONAOB-1

OpnHoii u3 XapakTepHbIx ocobeHHoctell YarikoBcko-Enanyukos-
CKOTO MacCHBa SBJSIETCS MONM(aManbHOCTh TPAaHUTOWIOB, BBIpa-
JKArOLIAsACs B MHOT00Opa3uy Kak MeTporpaguyeckux, TaKk U CTPYKTYp-
HO-TEKCTYpPHBIX pa3HOBUAHOCTeH. Cpean rpaHUTONIOB 1-ro 3Tama pac-
MPOCTPAHEHBI:

— TOJIOCYAThIE M JIMH30BUIHO-IIOJIOCYAThIe MEJIAaHO- U ME30KpaTo-
BbIC MUTMATHUTHI;

— nop¢upobiacToBbie aMPpUOOI-OHOTUTOBBIE U OHOTHUTOBBIE JIBY-
[I0JIEBOLINATOBbIE THEHCOIPAaHOCHUEHUTHI, T'HEHCOTrpaHOAMOPUTHI U
THEVCOIPaHUTHI;

— HEPaBHOMEPHO3EPHUCTHIE CpeIHE-KPYITHO3EPHUCThIE OHOTHTO-
BbIC U JICHKOKPATOBBIC THEHCOTPAHUTHI C PEAKUMH Mopdupodnactamu
noyieBoro mmnara (puc. 11).

B renernueckoM OTHOLIEHWH MUI'MaTHTHI IIOJpa3eNeHbl Ha ABa TH-
ma: MEeTacoMaTH4YecKue, 0Opa3oBaHHBIC B MPOLECCE TPAHUTH3AIMH MeTa-
MOpP(HUYECKUX TOJI; MHBEKIMOHHBIE®, BOSHUKIINE B PE3YJIbTaTe MOCIOH-
HOTO BHEJIPEHHUSI TPAHUTHOTO MaTepHaa BO BMEIIAOIINE TOPOJIBL.

CornacHo MarepuaiaMm mpemplayimx uccienosareieii ([34, 36,
48], YOpeukuit u mp., 1982), MUrMaTUTBI OOBIYHO CIIATAOT OTACIbHBIC
30HBI MOITHOCTBIO HECKOJIBKO COT METPOB, B IPOMEXYTKAX MEXIY KO-
TOPBIMH PACIPOCTPAHEHBI MPOCION aM()UOOTUTOB M IUIarMOTHEHCOB.
Hawubonee mupoko MUTMATUTBI Pa3BUTHI CPEIH OTIOKEHHUH HIbMEHO-
TOPCKOM M €JTaHYMKOBCKOW TOJIL] Ha BOCTOYHOM Kpbuie MimbpMeHoOrop-
CKOT'0 aHTHMKJIMHAJIBHOT'O BBICTYIIA U €T0 I0)KHOM NMEPUKINHAIH.

B nanHOU paboTe aBTOp aKIEHTHPYEeT BHUMaHHE HA MUTMATHTAX,
JIOKAJIN30BAaHHBIX HETOCPEICTBEHHO B KOHTAaKTOBBIX 30HaX Yarikos-
cK0-EJTaHYNKOBCKOTO MacCcHBa.

Muemamumuvl memacomamuuecko2co muna

MeTtacoMaTHYeCKHE MUTMATUTBI MMEIOT HanOOIbIIee Ppa3sBUTHE B
CeBepHOfI nojoBuHe YanrkoBcko-EmaHYnKOBCKOTO MacCuBa, Irac BAOJIb
€ro BOCTOYHOI'0O KOHTaKTa 3THMH ITIOpOAaMM CJIOXKEHA Cy6MepI/I,I[I/IO-

*I/IHBCKHI/IOHHBIB MHTMATUTBI HAauOosIee XapaKTEPHBI )11 KOHTAKTOBBIX
30H I'PAHUTOB 2-1o JTara, B CBA3U C YEM ONUCAHUE UX MPUBOAUTCA B I'Jl. 3.
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Puc. 11. Tl'eonornyeckast kapra YamkoBcko-EnaHYMKOBCKOTO MaccuBa.
Cocrasun b. H. Ilepmsikos.

1 — ampubonuTel, 2 — MIArHOTHENCHI, 3 — KBApUUTHI, 4 — MaliKW PAHHUTOB, 5 —
MYCKOBHUTOBBIE TPAHUTHI, 6 — IBYCITIO/ITHBIC TPAHNTEI, 7 — OMOTUTOBBIE U JTEHKOKPATOBBIE
TPaHUTHl U THeiicorpanutsl, 8 — MOpHUPOOIACTOBbIC THEHCOTPAHNTBI, 9 — MUTMATHTBI,
10 — rpanuma QannansHeIx pasHOBHAHOCTEH, 11 — pasmomsl, 12 — aneMeHTHI 3aeranust
JIMHEHHBIX TEKCTYP.
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HanpHas 30Ha wmupuHOM OT 500 10 1500 M M NPOTAKEHHOCTHIO MOPAI-
ka 7.5 kM. Ha yuactke HaumOombIero pacimmpeHus 30HBI (IOro-
3amagHee 03. MnbMeHckoe) Hapsily ¢ METacOMaTHYeCKUMHU PacIpo-
CTpaHEeHbI TaK)K€ MUTMaTHTHI UHBEKIIMOHHOTO THIIA.

MurmMaTuThl, BO3HUKIINE MIPU FPAaHUTH3ANKA METaMOp(QHTOB, 00-
JIAAAI0T Cepod WIIM MEeCTpOil OKpacKoil M YETKO BBIPAKEHHOW JHMH30-
BHJTHO-TTIOJIOCUATON TeKCcTypoi. CTpyKTypa WX dHalie BCEro HEpaBHO-
MEpHO3EpHHCTast, HO OTMEYAIOTCS TAaKXKe MEJKO-, CpeJHe- U KPYITHO-
3epHHUCTBIE PAa3HOBUIHOCTH. MUTMATHUTHI COCTOSIT W3 II€peciIanBalio-
muxcsl cyOnapajuieNbHbIX JIMH30BHIHBIX II0JIOC, CIIOKEHHBIX KBapll-
MI0JIEBOLINATOBBIM (OMOTHUT-KBapL-MIOJIEBOIIIIATOBEIM) M IIJIarMOKJIa3-
am(pu00I-OMOTUTOBEIM ~ arperatoM. KosimdyecTBeHHOE COOTHOUICHUE
JIEKOCOM U MEJIAHOCOM MOXKET ObITh pa3nuuHbiM — oT 1: 1 mo 1 : 5
COOTBETCTBEHHO. 3HAYUTEIBHO PEXe BCTPEUAIOTCS MUTMATUTHI C TIpe-
o0agaHneM JIEHKOKpPaToBOro MaTepuana.

B 3aBucuMocTH 0T coctaBa cyOcTpaTa U IPOCTPAHCTBEHHOTO pac-
TTOJIOXKEHUSI MEJIAHOCOM M JICHKOCOM, BBIACTISIIOTCS CIIEAYIOIINE pa3Ho-
BUIHOCTH JINH30BUIHO-TIOJIOCYATBIX MUTMAaTUTOB.

1. MurmMaTuThl, B KOTOPBIX OCHOBHOM ()OH IIpEJCTaBIIEH MMOPOIOI
TOHAINTOBOTO COCTaBA MEJIKO-CPETHE3EPHUCTON CTPYKTYpHI THEHCOBH-
HOHM TekcTypbl. Ha 3ToM (hoHe pa3BUTHI TMH30BUAHBIC BBIIEIEHUS ILIa-
THOKJIa3a pazMepoM oT 3 x 15 o 15 x 40 MM, M0 JTMHHOI OCH OpHUEHTH-
POBaHHBIE COITIACHO C THEHCOBHUAHOCTBIO OCHOBHOM Macchl. BHOTUTOBBIN
arperat ciaraet ToHKHe (1-2 MM) IpepbIBUCTBIE MPOCIONKH, 4acTo 00-
JIeKalollye MTOJIeBOLIIIATOBbIE BhIIENeHHs (puc. 12a).

2. MUrMaTHTBI, CIIO’KEHHBIE MTEPEMEKAIOIINMHUCS MapauIeTbHBIMU
MIPOCIOMKaMH KBapI-IOJIEBOIINIATOBOTO, MOJEBOLINATOBOIO W OHOTH-
TOBOTO  arperatoB. MONIHOCTh  TIOJIEBOIITIIATOBBIX M KBapIl-
MOJICBOMINMATOBBIX MPOCTIOEK Koyiebnercs ot 2 10 8, OHOTHUTOBBIX — 0.5—
2 MM. B moneBommnaToBeIxX cloOHKax HEpeAKO HaOJIOAAIOTCS pa3llyBbl
pasmepoM 1.5 x 3 cM, coemMHEHHBIE MEXTy CO00I TOHKMMH TTPOBOTHH-
kamu (puc. 120).

3. Murmatutsl, COCTOAIINE U3 NApaJlIEIbHBIX OTHOCUTEIBHO BBI-
JIEpKaHHBIX 0 MPOCTHPAHMIO TOJIOC MOJEBOTO MimaTta (MPerMyINecT-
BEHHO IUIarMoKjia3a) W JIMH30BUIHBIX O0OCOOJIEHH 3epeH KBapla
1 OnoruTa. MOIIHOCTEL ITOJEBOIIMATOBEIX CJIOMKOB COCTaBJISIET 3-5,
KBapIIeBbIX U OMOTHUTOBBIX JHH3 — 1-2 MM (puc. 12B).

4. MurmatuThl, B KOTOPBIX OCHOBHOH 00beM (60—80 %) 3aHuMa-
IOT MEJaHOCOMBI, TPEICTABICHHbIE OHOTUTH3UPOBAHHBIM aM(puO0I0-
BBIM arperaTom. JI€HKOCOMBI CI0XKEHBI OOBIYHO ILIATHOKIIA30BBIMH
JIMH30BUHO-BBITAHYTEIMHA TIPOCIONKAMH HITH e TOHKUMH (1-3 Mm)
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Puc. 12. TekcTypHbIE Pa3HOBHIHOCTH MUTMATHTOB (IIOSICHEHUS B
TEKCTE).

1 — KBapu-TMOJEBOLINATOBBINA arperat, 2 — NOpGHPOOIACTBl U JIUH3BI MOJIEBOTO
mimara, 3 — JIMH30BHIHBIC BBIICICHHs KBapua, 4 — OHOTHTOBBIN arperat, 5 — amduboII-
OHOTHUTOBBIN arperar.

MapauIeIbHBIME  TIOJICBOLINIATOBBIMHE TIPOYKHJIKAMH, COTJIACHBIMH CO
CIIaHIEeBATOCThIO cyOcTpara (puc. 12r).

5. MuUrMaTuThl, COIEpXKAalIue JUOPUTOBUIHBIC MEIAHOCOMBI, CO-
crosinue u3 riarnokiaza 55-70, ouorura u amdubona 1540, kBapua
5-7 %. Jlelikocombl 00pa30BaHBl CpeAHE-KPYIMTHO3EPHUCTHIM KBapIl-
TIOJICBOIIITATOBBIM arperaroM C TOHKHMH JIMH30BHIHO-U3BHIIUCTBIMH
MPOCIIOWKaMU TOHKOuelIyiuaroro ouoruta. [lnarnoknas uHorna oopa-
3yeT OTHENbHBIC BBLICICHUS YAJIMHEHHO-OBAIBHOW (hOpMBI pazMepom
1x2.5 cM, OKOHTYpEeHHBIE METKUMH 3€pHAMHU KBaplia WiH Xe ONOTHT-
KBapLEBBIM arperaToM. [ paHuibl JIeHKOCOM M MEJTaHOCOM HEpPOBHBIE,
W3BUIIUCThIC C HEOOJBIIMMH 3aJHBAaMH IOJIEBOIINATOBOrO M KBapll-
ITOJIEBOIIITATOBOTO COCTaBa B JUOPUTOBHAHBIN cybctpar (puc. 13). B
MeJaHOCOMaxX Ha KOHTaKTe C JIGHKOCOMaM{ WHOTJIA YBEIHMYHBAETCS
KOJH4YECTBO aM(puOoma.

6. MuUrMaTHTBI, COYETAIOIINE IEMEHTHI INH30BUHO-T10JI0CYATON
U 0YKOBOU TeKcTyp. OOBIMHO OTHOCATCS K JIBYIOJICBOLINATOBBIM pas-
HOBUIHOCTSIM, IPHYEM JICHKOCOMBI M MEAHOCOMBI MMEIOT CXOIHBIH
MHUHEPAIbHBII cOCTaB (IIArHOKIIA3 + KATUIINAT + KBapil + OHOTHUT), HO
B MEJIAHOCOME KOJHYECTBO OMOTHTA 3HAYHUTEIHHO OOJIBILE, YeM B JICH-
KOCOME.
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Puc. 13. Xapak-
Tep I'paHMIbl JEUKOCO-
Mbl W MEJIaHOCOMBI
MHUTMaTUTOB.

1 — mnopdwupo-
61acThl MOJIEBOrO IIIATa,
2 — neiikocoma, 3
MenaHocoma, 4 — JIMH30-
BUJIHbBIC Ipociion
OuoTHUTA.

THopgupobracmosvlie epanumoudst

[MopdupobnacToBbie T'PaHUTOUIBI 3aHUMAIOT OCHOBHOH 00BeM
YamkoBcko-EnanunkoBckoro maccupa. [lo BHemHeMy BUAY — 3TO He-
PaBHOMEPHO3EPHUCTHIE, CPEHE- U KPYIHO3EPHHUCTHIE TOPOAbI Mpeod-
JaJAfONIMX CEPBIX TOHOB OKPACKH, OOBIYHO THEHCOBHIHOW TEKCTYPHI,
conepxaiiye mophupoOIacTOBbIC BBIICICHUS OElI0ro IUIarkoKIiasa,
pexe  po30BaTOro  KaJMEBOrO IIOJIEBOTO  IIMara JIMH30BHIHO-
HETPaBUILHON, HM30METPUYHON wim TabnutdaToil Qopmbl. Pasmeps
nopdupobiact paznuunbie — ot 3 x 10 1o 15 x 30 mm. Conepkanue ux
TaKKe KoyuedJsieTcs B IUPOKUX npeaenax — ot 15 go 40 %.

I'meitcoBuaHOCTh OPHUPOOIACTOBBIX TPAHUTOUIOB OAYCPKHBA-
ercsl cyOmapajyiesIbHBIM Paclioi0)KEHUEM BBITSHYTHIX 3€peH BCEX I10-
pPOI0OOPa3YIONUX MUHEPANoB. 3epHA KBapla W YCNIyWKH OHOTHTA
OOBIYHO CIIAraroT BBITSHYTHIE (10 3 CM) JIMH30BUJIHBIE arperathl HINPHU-
HOIO 2—3 MM, 4acTo obJeKaromye moppupoodIacTsl MOJIEBOTO MITAaTa.

Tab6auma 1
Cpenuuii MUHEPaIbHBIN cocTaB Mop(HUPoOIaCTOBBIX TPAHUTOUIOB

Copepxanue MuHepana, %
Hopoza IIATHO- | Kalu- | KBapl | Ouo- | poroas
KJ1a3 mmaT TUT oOMaHKa

THEHCOTPaHOUOPUT 60 10 15 13 2
THEHCOrpaHOCHEHHUT 45 25 15 10 5
THEUCOTPaHUT 60 10 22 8 _
OHOTHUTOBBIN
THEMCOTrpaHuT 55 17 25 3 _
JICHKOKPATOBbII
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Cpenn nop¢hupoOIacTOBBIX TPAaHUTOUAOB BBIICIAIOTCA THEHCO-
IPaHOIUOPHUTEI, THEHCOrPaHOCHEHHUTBI, THEHCOTPAHUTHI, CPETHUNA MHU-
HEpaJbHBIA COCTaB KOTOPBIX NpuBeieH Hibke (Tabm. 1). ['HelicorpaHo-
JUOPUTHl ¥ THEHCOIPAaHOCHEHUTHI MMEIOT OIPaHMYEHHOE pacIpocTpa-
Henne. B UamKOBCKOM BBICTYIIE HMX BBIXOABI OOBIYHO HPUYPOUYCHEI
K KOHTaKTaM C ME30KpaTOBBIMH IUIarMOTHeHcaMu M amdubonuTamu;
B lOxHO-Enan4unkoBckoil anoduse 3TH MOpOAbl HaOIIOAAIOTCS B BHJIE
HeOOJBIINX KCEHOIUTOB B ABYCIIOJISHBIX TPAaHUTAX HJIM )K€ B KOHTaK-
TOBBIX 30HaX ¢ aM(pUOOIUTAMH.

2.2. KoHTaKTOBbIE H3MEHEHHUS IPAHUTONI0B
H BMEIAIINX MOPOJ

W3yyeHne B3aMMOOTHOIICHUN MEXIY pPAa3HBIMU TPYINIIAMHU TOp-
HBIX TOPOJ OCYILECTBIISUIOCH B IPOLECCE I'€OJIOTHYECKOro KapTHpOBa-
HUS ¥ MapUIPYTHBIX NE€peceYeHnid KOHTaKTOBbIX 30H. Ha puc. 14 u 15
IIOKa3aHO MECTOIOJIOKECHHE MapIIPYTHBIX IIEPECEUEHUM, OXapaKTepu-
30BaHHBIX B IN1aBax 2—4.

Xapaxmepucmuka KOHMAKMO8 Mencoy payuanoHolMu
PAZHOBUOHOCMAMU 2PAHUMOUO08- ]

Ha BocTrouHOM cKIIOHE ceBepHOW YacTH YamkoBCKOTO BBICTYIIA
YCTAHOBJIEHbI CIEIYIOLINE MUHEPAIbHBIE M CTPYKTYpHO-TEKCTypHBIE
W3MEHEHHUs TOpOJI MPH TMEPeXojie MHUTMAaTUTOB K MopdupodIacToBbIM
rHeficorpanuTam (puc. 16, T. v. 829-831).

0-150 M. CpenHe3epHHUCTbIE JIMH30BUIHO-II0JIOCYATbIE MUIMATH-
TBI, 00pa3oBaHHbBIE 10 OMOTUTOBBIM IIardorHeiicaM. B aTHx mopomax
IJIarMOKJIa3 KeNTOBaTO-0eNIoro 1BeTa ciaraetT KpymHseie (3—5 mMm) 3ep-
Ha, TPYNIUPYIOIINECS B IIPEPHIBUCTHIE JINH30BHUIHBIE arperarsl, OpHEH-
THPOBAHHBIE COTJIACHO C THEMCOBHUIHOCTHIO M MOJOCYATOCTHI0 MHIMa-
TuTOB. MIHOT1a MOJIeBo#i mmaT o0pa3yeT TOHKHE (10 7 MM) BBIKIIMHH-
BaIOMINECS MPOXKHUIIKU MTPOTSHKEHHOCTRIO 10 5—6 cM. buoTtut wactnano
XJIODUTU3UPOBAH M PACHPOCTPAHEH B BUJE MPEPHIBUCTBIX IMPOCIOEK
MomrHocThI0 1-1.5 MMm. KBapiy craraet takxke BBITSIHYTO# (OpMEI arpe-
ratel pasMepoM 2 x40 mm. OOmmii BaJoOBBIH MHHEPAJIbHBIH COCTaB
MUTMaTHTOB: Tuiaruokiias 60, keapi 25, ouorut 15 %. OOpaiiaer BHU-
MaHHe TOBBIIIEHHOE KOJIMYECTBO KBapia. B koHue uHTepBana (140—
150 M) B MurmaTuTax HaONIOaeTCsl IOSBICHHE POrOBOW OOMaHKH U
Ouorura.

150-370 M. CpenHe-KpyNHO3EPHUCTHIE JINH30BUAHO-TI0JIOCYATHIE
amM(uO0II-ONOTHTOBBIE MUTMATUTBI, B KOTOPBIX 3E€pPHA POTOBOI
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Puc. 14. MecTononoxeHue ONMCaHHBIX B TEKCTE MapLIPYyTHBIX Iepece-
YEHUIl KOHTAKTOB IIOPOAHBIX ACCONMALUM ceBepHOH dYacTh YamkoBcko-
EnmaHunkoBCKOro MaccHBa.

1 — mmaruorseiicsl, 2 — MHUTMaTUTBI, 3 — TOP(UPOOTACTOBBIE THEHCOTPAHUTHI,
4 — MeJKO-CPEIHE3ePHUCTBIC OMOTHTOBBIC M JICHKOKPATOBbIC FHEiCOrPaHUTBI U TPaHUTHI, 5
— MEJIKO-CPE/THE3EPHICTBIC OMOTHTOBBIC U JISHKOKPATOBBIE MAaCCHUBHBIC TPAHUTHI (Jaiiku), 6
— JIBYCIIIOJISIHBIC TPAHUTBI, 7 — MYCKOBHTOBBIC TPAHHUTHI, 8 — JIMHHUSI MapIIPyTHOTO Nepece-
YEHMSI, TOUKa HAOJIOICHHS U ee HOMep, 9 — KOHTYp FOPOZICKHX 3aCTPOCK.
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Puc. 15. MecromnonoxeHne OMUCAHHBIX B TEKCTE MapLIPYTHBIX ME€pPeceYeHUil KOHTAKTOB MOPOJHBIX aCCOLMAIMNA I0KHOH 4acTH
YamrkoBcko-EnaHYnKOBCKOr0 MaccHBa.
VYcnoBHble 0003HaYCHHS CM. pHC. 14.
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Puc. 16. KoHTakTOBbIC M3MEHEHUS] MUTMATHTOB U MOP(GUPOOIACTOBBIX
THEHCOrpaHUTOB (CeBepHas 4acTh YalIkOBCKOTO BBICTYIA, CXEMATHYECKH
paspes).

YcnoBuele obo3HaueHnn (x puc. 16-21, 26-28, 30-41, 45-57). 1-4 — am¢udo-
muTEL: | — MaccuBHBIE, 2 — pacClaHIEBaHHBIC, 3 — TpaHATOBEIC, 4 — JHMH30BHIHO-
rojiocyarble; 5—7 — IJIarMOTHENCHI: 5 — MEJNKO3EpHUCThIE, 6 — KPYIHO3EPHUCThIE, 7 —
oukoBble; 8—11 — MUTMaTUTBI: 8§ — MEJKO3EPHUCTBIC OUOTHTOBBIC, 9 — KPYMHO3EPHHU-
cTbie 6uoTHTOBBIC, 10 — GHOTUT-aMbubOIOBBIE, 11 — OHOTUT-aM(DHOOIOBBIE C PEIKUMHE
nophupobnactamu moneBoro mmara; 12, 13 — moppupobracToBbie THEHCOTPAHUTHI:
12 — GuoTtuToBHIe, 13 — GHOTUTOBBIC JIMH30BUAHO-NIONOCYATHIE; 14 — mopdupobdiaacTo-
BbIe aM()HOOT-OMOTUTOBBIE THEHCOTPaHOANOPHTHI; 15—18 — raeficorpannTer: 15 — men-
KO3epHHCTHIe, 16 — KpymHO3epHUCTHIE, 17 — ¢ peAKHMH OYKaMH U mopdupodIacTamMmu
TIOJIEBOTO IMAaTa, 18 — IMH30BUIHO-TIONOCYAThIe; 19 — rpaHUTHI MEIKO3EPHUCTHIE Mac-
cuBHbIe; 20 — TPAHUTBI MENKO3EPHHUCTBIE C PEIKHMH MOP(GUPOBHAHBIME BBIICICHUSIMH
1ojieBoro mmrata; 21 — rpaHuThl IBYCIIOASHBIE; 22 — IPaHUThl MYCKOBUTOBbBIE; 23 —
[ErMaTOU/IHbIE I'PAHUTHl U NETrMaTHThl; 24 — aruIUTbl; 25 — )KWIbl U MPOXKUIKUA T'PaHU-
TOB U NETMAaTUTOB; 26 — KBApPLUTHI; 27 — pa3ioMsl; 28 — 30Ha APOOJICHUS U pacclaHLe-
BaHus; 29 — KOHTAKTOBBIE 30HBI oborarieHusi 6uotutom; 30 — rpaHuia (arrarTbHIX
pasHOBHAHOCTEH; 31 — JNHHUS MapHIPyTHOTO IEpecedeHHs, TOYKa HAOIIOACHHSI U ee
HOMep; 32 — dIIeMEHTHI 3aJleTaHusl TUHEHHBIX TEKCTYP.
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obmanku (10-12 %) oOpasyloT arperaTsl B BUji€ U3BHIUCTBIX MPEPbI-
BHUCTBIX MNoyIoc MIMpUHON 0.5-3 MM U NPOTKEHHOCTBIO 4—7 MM.
Yemryiikn xjoputnzupoBaHHoro ouotura (5-10 %) OTHOCHTEIHHO
PaBHOMEPHO paclpeesieHbl B OCHOBHOI Macce noposl. Conepikanue
kBapra He npessimaet 15-20 %. OH cnaraeT H30METPUIHBIC WITH BhI-
TSAHYTOW ()OPMBI 3€pHA, & TAKXKE arperarsl 3epeH MUpuHOU 1.5 MM
u umHoi 1-1.5 cM. Ilnarmoknas (60-70 %) o6biuHO 0OpasyeT uzo-
METPUYHBIE WM HECKOJBKO BBITSIHYTHIE 000COOJICHHS, YacTO COeNIu-
HEHHbIE MEXAY OO0 TOHKUMHU IPOBOJHUKAMHU.

B untepsane 280-300 M B MUTMaTUTaX HAOIIOMAIOTCS PEITHKTO-
BBIC MOJIOCHI CHJIFHO M3MEHEHHOTO OHOTUTH3UPOBAaHHOTO am(puOoIu-
Ta mupuHoo 15-20 cM u npoTsbkeHHOCTRI0 55—70 cM, 10 BHEIIHEMY
BUAY HAINOMHHAIOIIETO CPEIHE3EPHHUCTYI0 TIOPOAY IHOPUTOBOTO
cocTaBa. A3. majieHus monoc ampudonmuTa 220 [140°.

370-500 m. CpenHe- U cpeHe-KPYMHO3EPHHUCThIE OMOTUTOBBIC
rHelcorpanuTsl, cogepkamme peaxue (13—15 %) noppupobiactoBsie
BBIJICJIEHHSI KAJIMEBOTO IOJIEBOTO mimaTa pasmepoM 5 x 10 mm. Konu-
yecTBO OMoTHTa He mpeBbimaer 10, a xBapua 25 %. Ilepexon amdu-
00JI-OMOTUTOBBIX MUTMAaTHTOB K MOP(HPOOIACTOBBIM THEHCOTpaHU-
TaM OTHOCHTENBHO PE3KHi, YTO OTYETIMBO (UKCHPYETCS HMCUE3HOBE-
HUEM B mopoje am¢udoa, MOsSBICHHEM PO30BOTO IMOJIEBOTO IIITIATa,
YBEIIMYEHUEM COJIEpIKaHuUs KBapla.

500-750 M. Menko-cpeaHe3epHHUCThIE OHOTUTOBBIE T'HEHcorpa-
HHUTBI C €MHUYHBIMU OPGHUPOOIACTaAMH JKENTOBATO-CEPOTO MOJIEBO-
ro mmara pazmepoM 2 x 2.5 mMm. Coxepkanue 0notura cocraBisier 10—
12 xBapua 22-25, nonesoro mmara 65-70 %. B naHHBIX pa3HOBUA-
HOCTSIX THEWCOTPaHUTOB MO CPABHEHHIO C THEHCOTPaHUTAMHU IPEIbl-
JIyIIETO MHTEPBala OTMEYAETCS HE TOJIBKO YMEHBIIIEHHE 36PHUCTOCTH
OCHOBHOH Macchl, HO M yMEHBIIEHHE pa3Mepa U KOJIW4ecTBa Hophu-
po6IIacTOB MOJIEBOIO 1LIMNATA.

B BomopaznenbHOM 4acTy FOKHOM OKOHEYHOCTH 03. MbMeHcKoe
— Muacckuii nipyn 3aMKCHpOBaHA IMEPEMENKaeMOCTb MUTMATUTOB U
nophupobiacToBeix THeWcorpanutoB (puc. 17, T. H. 851-855, 858,
859).

0-100 M. KpymHo3epHHuCTBIE TTOpQHUPOOIACTOBBIE (B TONEped-
HOM Cpe3€) M JIMH30BHUIHO-II0I0CYaThIe (B MPOJOJIBHOM Cpe3e) FHeH-
corpanutbl. Ha QoHe OHMOTHUT-KBapII-MIOJIEBOLINATOBON OCHOBHOM
Macchl MOPOJBI PAacIpoCTpaHeHbl KpymHbe (10 10 x 15 MMm) nopdu-
pOOJIACTBI JTMH30BUIHO-OBAJIBHOM (DOPMBI, CII0KEHHBIE OEJIBIM TUIarv-
OKJIa30M M OKPY>KCHHBIE arperaToM MeNIKMX 3epeH KBapla u OnoTura.
KonmuectBo nopdupobnactoB gocruraer 25 % odbeMa rHecorpanu-
TOB. B mpononsHOM cpese moposl HaOmoaaeTcss pUTMUIHOE Yepeno-
BaHHE JIMH30BUAHO-TIPEPBIBUCTHIX TIOJIOC KBApI-TIOJIEBOIIIIATOBOTO
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Puc. 17. Konrakro-
BblE  U3MEHEHHS  MHI-
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1 OMOTUTOBOTO arperaToB. OOMIMI MUHEPANbHBIH COCTAB: IIarMOKIa3
55, xanueBbIit oneBoit mmat S5, kBapiy 20, 6motut 20 %. A3. maxgeHus
THEHCOBUIHOCTH U nojiocyatoctu 290 [165°.

100-200 m. KpynHOo3epHUCTBIE JIMH30BUIHO-IIOIOCUATHIE, yya-
CTKaMH TTOPGHPOOIACTOBBIE MUTMATUTHI TPAHOAUOPHTOBOIO COCTABA.
B ormimume oT mopox mpeaplIyero HHTepBaia, B MUTMAaTHTax 3aMeT-
HO YMEHBIIWIOCH cofepkaHue kBapua (1o 15 %) u nosBuiacs poro-
Basg oOMaHKa B KOJHMYECTBE, He TpeBbrmatomeM 5—7 %. Ilepexon ot
THEHCOrpaHUTOB K MHUTMAaTHTaM T'PAaHOAWOPHUTOBOIO COCTaBa IIOCTe-
MEeHHBIA. A3. magenus nonocyaroct 270 J60°.

200320 m. CpemHe3epHHUCTHIC JTUH30BHUIHO-TIOJIOCYATHIC aM(DH-
0051-0HOTHTOBBIE MHUTMATHTBI THOPUTOBOTO COCTaBa IECTPOH OKpa-
cku. CocTosT U3 TOHKUX (1—3 MM) IpepBIBUCTHIX MapaieNbHbIX 110-
JIOC, CIIOKCHHBIX OCJIbIM IMOJICBBIM IIMATOM, YEPEIYIOMIUXCSA C TPO-
cioiikaMu aM(puOO0I-OMOTUTOBOTO arperata. XapakTepPHbI MEJKHE
(3x5 mM) «ouku» u Gornee kpymnHbie (10 x 20 MM) mopdupoOIaCThI
MOJIEBOTO INTATa JIMH30BUAHOW (POPMBI, 00JIeKaeMble OHOTUTOBBIMU
nosnockamu. Cozpepxanue nophupodIacTOBBIX BBIAEIEHUN JOCTUTACT
25 % obbema nopoabl. MuHEpaIbHBIA COCTaB MUTMATHTOB: TUIATHOK-
na3 60, buotut + poroBast oOMaHka 35, kBapi 5 %.

320470 m. Menko-cpeHE3epHUCThIE JTUH30BUTHO-TI0JI0CUAThIE
MHUTMATHUTHI 110 BaJIOBOMY MHUHEPAIEHOMY COCTaBY COOTBETCTBYIOIIHE
rpanoguoputry. ComepkaT mapajulienbHble BBIKIMHUBAIOLIMECS CIIOH-
KH{, CJIOXEHHBIC KBApII-MIOJICBOIINATOBEIM M CYIIECTBEHHO OHOTHUTO-
BBIM arperatoM. B KBapl-IOJIEBOIIITATOBEIX MPOCIOWKAX, HMEIOIINX
MOIITHOCTh 2—3 MM, MHOT/Ia 00pa3yroTcsl pa3ayBbl pa3MepoM 5—6 MM.
[uprHa GMOTHTOBBIX MTPOCIOEK HE MPEBHIIAET 1.5 MM.

CMeHa MUTMaTUTOB T'PaHOAMOPHUTOBOIO COCTaBAa MUTMATHUTAMH
JIMOPUTOBHIHBIMU COMIPOBOXKIACTCS PE3KHM YMEHBIICHUEM CONEpIKa-
HUS KBapla, MOSIBJICHHEM POrOBOH OOMAaHKU M YBEIMUCHHEM OOILETO
KOJIMYECTBa TEMHOI[BETHBIX MUHEPAJIOB.

470-640 m. Kpynnosepuuctsie nopdupobiacToBbie JIEHKOKpa-
TOBBIE M OMOTHTCOMEpIKAIINEe THEHCOTPaHUTHI, COCTOALINE M3 ILIaru-
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okiaza 60-65, xamueBoro moseBoro mmata 10, kBapua 25 u, B 0T-
JeNBHBIX ciydasx, ouoruta 5 %. [MopdupobiacTsl moneBoro mimara
3aHUMArOT OKoJo 20 % o0beMa MopoAbl, UMEIOT YITMHEHHYIO (GOpMY
u pazMepbl 5—6 x 15-20 mm. A3. naneHus raevicopuanoctu 270 050°.
ConepkaT COTJIACHBIE XKUJIbI MEJIKO3EPHUCTBIX JEHKOKPATOBBIX Ipa-
HHUTOB MOIIHOCTBIO 710 30 cM.

640-660 M. JlemroBUaNbHBIE pa3Bajbl JKHUIBl MEIKO3EPHUCTHIX
JIEHKOTPaHUTOB PO30BATO-CEPOTO I[BETA, MACCHBHOW, Y4acTKaMH He-
YeTKO THeHCOBUIHON TeKCTYpHI. [IpocTupanue xuibl 355-360°.

660—740 M. CpenHe-KpyHHO3EPHHUCTbIE HEPaBHOMEPHO3EPHU-
cThle nop¢dupobIacToBble OMOTHTOBBIE THeHcorpaHoauoputsl. Co-
CTOAT U3 TIarnokmasa 60, kanueBoro moyesoro mmata 10—15, kBapia
15, 6uorrra 10-13 %. A3. magenus raericosuauocT 270 [175°.

[locTeneHHble Mepexopl MUTMATUTOB K MOPPHUPOOIACTOBBIM
THelicorpaHuTaM HaOJIONAINCh U B psAe Ipyrux yacted YamkoBcko-
EnanunkoBckoro maccuBa. Tak, ceBepo-3amamHee ropsl Kpyrmas B
9HJOKOHTAKTE€ C OMOTUTOBBIMH IUIArMOTHEWCaMU paclpoCTpaHEHBI
(puc. 18, T. H. 750-752):

0-200 m. HepaBHOMEepHO3EpHHCTBHIE JIMH30BHAHO-IIOJIOCYATHIE
OMOTHTOBBIE MUTMATHTHI.

200-600 M. KpymHO3epHHCTBIE JTMH30BHIHO-TIOJIOCYATHIE OHO-
TUTOBBIE THEHCOTPAaHWUTHI, coAepXkKalme Hop(UPOOIACTEl CBETIO-
ceporo u 0eyoro IIarnoKiIa3a U30METPUIHOW M HENpaBUIbHOU (op-
MBI B KOJTUYECTBE, HE mpeBbimaronieM 15 %. Coxepikanne THH30BUA-
HBIX TOJICBOIIIIATOBBIX M KBApL-IIOJEBOIIIIATOBEIX MPOCIOEB COCTaB-
nseT 30-35 %. OcranpHON 00BEM THEHCOTPaHUTOB 3aHMMACT KBapIl-
OMOTHUT-TIOJICBOIITNIATOBAas OCHOBHAas Macca. B KoHIe WHTepBana B
THeHcorpaHuTax Ucue3aeT JIMH30BHIHO-TI0I0CYaTast TEKCTypa.

600-900 m. Kpynnosepuucteie nopdupobiactoBbie OGHOTHTO-
BbIe THEWCOTPaHMTHI, COJIEPIKAIINE N30METPUYHbBIE M OBAILHON (hop-
MBI TOpGHUPOOIACTHI PO30BOI0 MOJIEBOro Mmmara pasmepoM 10 x 15 MM
B konuuectBe 20-25 %. B cocTtaBe rHeiicorpaHuTOB NPUCYTCTBYIOT
TuTaroknas 45, kanueBblil moneBol mmar 15, kBapiy 25, ouotut 15 %.

B onmmcanHOM BBIIIE MapIIpyTHOM TE€PECEUECHUN IIMPHHA Iepe-
XOJIHOHM 30HBI OT MUTMATHTOB K NMOP(HpoOIacToBbIM rHEficorpaHuTaM
coctasinsier 300-350 m. Yamre Bcero MOIIHOCTH MOJOOHBIX 30H Olle-
HUBAeTCs B Ipeleniax HeCKOJBKHUX JECATKOB METpoB. B penkux ciy-
Yasgx Iepexoll MUTMAaTHUTOB B HOpdupoOIacToBble THEHCOTPAHHUTHI
MOJKHO HaOJIOaTh JAaXXe B OAHOM KpymHOW ribibe. Tak B 3amagHOM
0opty KoTioBUHBI 03. MnbmeHckoe (puc. 19, 1. H. 834) B nemoBualb-
HOU ribIOe pasmepoM 95 x 120 cM ukcupyroTes cliemyromue nepe-
XOJHBIE 30HBI:
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Puc. 18. KoHTakTOBBIE M3MEHEHUSI MUTMAaTHTOB U TOP(HHPOOIACTOBBIX
THEHCOTpaHUTOB (ceBepo-3anaaHas yacts FOkHo-EnanunkoBckoi anodu3sl B
paiione rops! Kpyrmas, cxemaTudeckuii miaH).

YcnoBHbe 0003HaYeHUS CM. puc. 16.

— M0JI0CYaThle MUTMAaTUTHI, COCTOSIIIME U3 YePEoyIOIUXC s Mpo-
CJIOEB KBapIl-MOJIEBOIINATOBOTO U CYIIECTBEHHO OMOTHTOBOIO COCTA-
Ba. COOTHOIIICHHE MEJIAHOCOM H JISHKOCOM OIleHMBaeTCs kak 1.5 : 1;

— JIMH30BU/IHO-TIOJIOCYAThle MUIMaTUThI. MoIHOCTh 30HB! 30 cM;

— nop¢hupoOIACTOBBIE OMOTUTOBBIC THEHCOTPAaHHUTHI C DIEMEH-
TaMH JITH30BHIHO-TI0JIOCYATOH TEKCTYpbl. MOIIHOCTE 30HBI 20 cM;

— nop¢upobracToBele OMOTUTOBBIE THEHCOTPAHUTHI C PAaBHO-
MEPHO3E€PHUCTON OCHOBHOM MacCON THEHCOBHIHOM TEKCTYPHI.

Takum o0pa3zom, HaOMOIeHNST B 00JIACTH KOHTAKTAa MUTMATHTOB
U MOpPHUPOOTACTOBBIX THEHCOTPAHUTOB BBIABIIM 3aMETHYIO H3MEH-
YHBOCTh B MHHEPAIBHOM COCTaBE M CTPYKTYPHO-TEKCTYPHBIX OCO-
OCHHOCTSIX TpPaHUTOUZOB 1-ro 3tama QopmupoBanus YarkoBcko-
EnanunkoBckoro Maccupa. [Ipi 3TOM OTMEUArOTCsI, C OTHON CTOPOHBI,
MOCTENICHHBIE IIePEeXOIbl OT OHOTHUTOBBIX JIMH30BUIHO-IIOIOCYATHIX
MHUTMaTHUTOB K OHOTHTOBBIM NOP(QUPOOIACTOBBIM THEHcOrpaHUTaM
U, C JIDYyrO CTOPOHBI, — OTHOCHTENHHO PE3KHUE KOHTAKTHI MEXIY
amM(puO0I-OMOTUTOBBIMU M JICHKOKPATOBBIMH Pa3HOBUIHOCTSIMU ITHX

HOpOJI.

Puc. 19. [Ilepexon
MOCJIOMHBIX MHUIMaTHTOB K
noppupoOIaCTOBBIM THEH-
corpaHuTaMm (3amaaHbii 60pT
KOTIOBUHBI 03. MibmeH-
cKkoe, T. H. 834).

Ludpsr B kpyxkax: 1 —
MOCJIOMHBIA MUTMATUT, 2 —
JIMH30BUJTHO-TIOJIOCYATHI MUT-
Matut, 3 — mnop¢upodiIacTo-
BBl THEHCOTPaHUT C JJIEMEH-
TaMH JIMH30BHU/IHO-IOJIOCYATOM
TeKCTypel, 4 — mopdupo-
071aCTOBBII THEHCOTPAHHT.

46



Xapaxmepucmuka KOHMAKMO8 epanumouoos-1
U BMewaoux Memamop@huieckux nopoo

B3anMooTHOIIEHHUS TPaHUTOHWIOB-1 ¢ BMEMIAIOIIUMH METaMop-
¢bryeckuMu ToIMAMU HauboJee MOHO MPOSBICHBI B CEBEPHOU 4acTh
YamkoBCKOro BBICTYIIA B MECTaX €ro COUJICHEHUsI C FO)KHOU MEPUKIH-
Haybl0 MITbMEHOTOPCKOTO aHTHKIMHAIBHOTO BHICTyMa. Ha aTom yda-
CTKE PacCIpOCTPAaHEHbI CIEAYIONINE IepexXoaHble meTporpaduieckue
30HBI (OT BMELIAIOUIMX MOPOJ K T'PAaHUTOHAAM): ME30KpaToBble OHO-
TUTOBbIE W aM(HUOOI-OMOTHTOBBIE IUIATMOTHEWCHI — MOJIOCYATHIE
OMOTHTOBBIE THEHCHI (IUIArMOTHEHCH) — JIMH30BHIHO-TIONOCYATHIC
HEPaBHOMEPHO3EPHHUCTHIE OMOTHUTOBBIE MUTMATHTHI — HOpQupobdia-
CTOBBIE, HEPEIKO JHMH30BHIHBbIE OMOTUTOBBIE THEHCOTPaHOIUOPUTHI
— nop¢upobiacToBble OMOTUTOBBIE THEHCOBUAHBIE TPAHUTHl — JIEH-
KOKpaTOBbIe THEHCOBUAHBIE TPAHUTHI C PEAKMMHU TopdupodIacTamu
MIOJIEBOTO IIITIATA.

[uprHa MUTMaTUTOBBIX 30H MOKET JOCTUIaTh HECKOJIBKUX COT
METPOB, HO CaM IIE€PEX0] OT MHUTMAaTH3WPOBAHHBIX IJIATHOTHEHCOB K
TPaHUTOUIIAM OCYILECTBISETCA B Ipeeax MEPBbIX AECATKOB METPOB,
TP 3TOM JIMH30BUIHO-BBHITSHYTHIC arperatsbl IOJIEBOTO IINaTa cMe-
HSIOTCS OTHOCHTEIIFHO M30METPHYHBIMU MOPPHUPOOIaCTOBBIMU BBIjIE-
JICHUSIMHU, a MOJIOCOBHIHBIE arperatsl OMOTHTa pacmamaloTcs Ha OT-
JIeNbHBIE TOHKHE TMapajulelIbHble CKOIJICHHUS MENIKUX OWOTHUTOBBIX
yenryit. JlanpHelmas rpaHUTH3anMs CyOCTpaTta, BEI3BaHHAS [IEIIOYHO-
KPEMHHEBBIM METacoMaTo30M U aebazudukalyel, IpUBOIUT K CMEHE
OMOTUTOBEIX TOPPUPOOIACTOBEIX THEHCOTPAHOAUOPUTOB OHOTHUTO-
BBIMH, @ 3aT€M U JIEHKOKPATOBBIMU THEMCOTPaHUTAMHU C COXpaHEHUEM
OCHOBHBIX CTPYKTYpPHO-TEKCTYpPHBIX 0COOEHHOCTE! MOPOJ.

B mpunopoxHoil BeleMKe aBTOTpacchl Y (da-UensiOuHcKk, Haxo-
namieiica B 4.3 kM BocTOUHee mepeceueHust ¢ qoporoit Muacc-Uep-
HOBCKO€, Ha TIPOTSDKCHUU 45 M (C HEOONBIMMH TIepephIBaMi) 00HA-
eHbl nopdupobiacToBbie OHOTHTOBBIE THEHCOTPAHUTHI, COIEpIKa-
IIM€ COTJIACHBIE IPOCIION MEJKO3EPHUCTHIX OMOTUTOBBIX ILIATNOTHEH-
coB (puc. 20, 1. H. 965). B cocraBe rHeiicorpaHNUTOB MPUCYTCTBYIOT
iarnokias 55, kBapu 25, 6uotut 20 %. [TopdupobdiaacTsl miarnox-
Ja3a MMEIOT JIMH30BUIHO-OBaJIbHYIO (hopMy, pasMepsl oT 3 x7 10
10x 20 MM, BBITSHYTHI B OJIHOM HAlPaBICHUH H CJIATAIOT [IPUMEPHO
30 % oObema mopoxsl. KBapil B BUae M30METPUYHBIX WIH YIJIMHEH-
HOW (OpMBI 3epeH 00BIYHO 00pas3yeT JIMH30BHIHBIE arperaTbl pa3Me-
poM 3 x 15 MM. BHOTHT YacTHYHO XJIOPUTU3UPOBAH M, KaK NPaBUIIO,
pacrpocTpaHeH BOKPYr MOPQHPOOJIACTOB IOJIEBOTO IINMAaTa WM KE
BJIOJIb BBITSIHYTHIX arperaTtoB KBaplia.
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Puc. 20. IIpocnoii OMOTHTOBBIX IUIATHOTHEHCOB B MOp(UpoOIacTOBBIX
THeicorpaHuTax (JIopoXkHas BeleMKa aBToTpacchl Y pa—YenssOuHek, T. H. 965).
VYcnoBHble 0003HaYEHHS CM. pHC. 16.

BrotnTOBEIE TUTArMOTHEWCH! 00PA3yIOT MPOCION BHIMMOM MOII-
HoctH 50-70 cm. KoHTakT mopdupoOn1acToBBIX THEHCOTPaHUTOB C
IUIATUOTHEcaMM COTJIaCHBIM, NpHYeM B OK30KOHTaKTe B THelicax
MIPOSIBIIEHA 30HKA HMHTEHCUBHOTO PACCIIAHIIEBAaHUs MOIIHOCTBIO 10—-15
CM, CONPOBOKAaeMas XJOPUTHU3AIMell 1 MyCKOBHTH3aLUeld OHOTHUTA.
[Tnarnorueiicel cocTosAT U3 Iuiaruokiiaza 55—-60, kapia 25, omoTuta
15-20 %, T. e. MHHEpaJbHBIH COCTaB METaMOP(PHUYECKUX IOPOX
1 oppupoOIACTOBBIX THEHCOIrPAaHUTOB NPAKTUUECKU HIICHTHYEH.

[Ipocnoii TularnorHecoB OOHaXEH Ha TIONHYI MOIIHOCTD
(2-2.3 M) B 15 M OT mepBoro KOPEHHOTO BBIXOZa MOPHUPOOIACTOBBIX
THEHCOTpaHUTOB. XapaKTepHOH OCOOEHHOCTHIO SIBISETCS TOT (HakT,
YTO B MOJOIIBE W KPOBJIE MPOCIIOS Pa3BUTHI MEIKO3EPHHUCTHIC TUIATH-
OTHEHCHI, COIEep)KAIUe XJIOPUTU3MPOBAHHBIA OMOTUT B KOJIMYECTBE
20-25 %, a B IICHTPAIIBLHOHN YacTH PACIPOCTPaHEHBI CPEeIHE-KPYITHO-
3epPHUCTBIE 1 HEPABHOMEPHO3EPHHUCTHIE HEYETKO MOp(UpoOIacTOBEIe
TUIATHOTHEHCBI, B KOTOPBIX KOJMMUECTBO OMOTUTA He TpeBbimiaeT 10 %.
[o-BuauMoOMy, B JaHHOM Clly4ae IPOSIBIICHa YaCTUYHAs IEPEKpH-
CTaJIM3alMs [UIATHOTHEICOB ¢ BEIHOCOM (DEMHUYECKHX KOMIOHEHTOB
B KOHTAKTOBBIC YaCTH ¢ MOPHHUPOOIACTOBBIMH MHEHCOrpaHUTAMU.

Cesepnee cena Yepnosckoe (puc. 21, T. H. 607, 608) Henmocpen-
CTBEHHO Ha KOHTakTe Mopupo0IacTOBbIX OMOTUTOBBIX W JIEHKOKpa-
TOBBIX THEHCOTPAHUTOB C MEJIKO3EPHUCTBIMH PACCIAHIIOBAHHBIMH
XJIOPUTH3UPOBAHHBIMH ¥ 3MUIOTU3MPOBAHHBIME am(ubomuTamMu pas-
BUTHl MEJIKO3EPHUCTHIE JIEHKOKPAaTOBbIE T'HEHCOrpaHUTHI, 00pasyro-
e 3HIOKOHTAaKTOBYIO 30HY mupuHOW 80-100 M. K meHTpampHOM
YaCcTH MACCHBA 3TH THEMCOTPAHUTHI CMEHSIOTCS CpPEeIHE3ECPHUCTHIMU
OYKOBBIMH HEYETKO TOPHUPOOIACTOBBIME JICHKOKPATOBBIMU THECO-
rpaauTamMi. «OYKI» PO30BOTO ITOJIEBOTO INMara pazMepoM 1 X2 mm
cocTaByAoT pumepHo 40-45 % obbema mopoasl. OTMEUal0TCA, Tak-
ke, OTIIeNTbHbIC JIMH30BUIHBIC BBIJICIICHUS MOJICBOTO IINATa, BBITSHY-
ThIE TI0 UMHHOH ocw 10 20 MM. [1IuprHa 30HBI OYKOBBIX THEHCOTPAaHUTOB
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Puc. 21. KonrakroBbie u3meneHus aMmpuO0IuToB U mophupoOI1acToBbIX
rHeficorpanuToB (paiioH cena YepHOBCKOE, CXeMaTHYECKHid pa3pes).
VYcnoBuble 0003HaYECHHS CM. pHC. 16.

cocraBisier 150-170 M, mocne dYero pacmpoCcTpaHEHBI CpeaHe-
KPYITHO3CPHUCTHIC JICHKOKPAaTOBEIE M OHOTHTOBBIE MOpdupobdIacTo-
BBI€ THEHCOTPAaHUTHI.

OxHee 03. nbmenckoe (puc. 22, T. H. 785)B OCHOBaHUHU OJTHO-
T0 U3 OCTAHLOB NOP(HUPOOIACTOBBIX THEHCOTPaHUTOB BBICOTOH 3.5 M
OOHa)KEHBl TOHKO-MEJKO3EPHUCThIE OHOTUTOBBIE IUIATMOTHEHCHI.
Buanmas momuocts ciaos 0.7 M, a3. magedus 100 [050°. Ha koHTakte
C THEHMCOTpaHUTAMH IUIATHOTHEHCH Hamboliee HHTCHCHBHO oboraiie-
HBl MEJKOYEIIyH4aThIM OMOTHTOM, IOJIBEPIHYTHl PacCIaHIEBaHHIO
U cozepxKaT JIMH30BUJHbIE 000COOJIEHUs CPENHE3EepPHUCTOro KBapla
pasmepom ot 1 x 10 g0 10 x 30 cm.

Beime rueificoB 0OHaXKEHBI MENKO-CPeTHE3EPHUCTHIC, CpeqHe-
3€pPHUCTBIE M HEPaBHOMEPHO3EPHUCTbIE OUOTUTOBBIE THEHCOBU/IHBIE
TPaHUTHI, UMEIOIINE C TUIATHOTHEHCaMH COTJIACHBIE KOHTAKTHL. B 9H-
JIOKOHTAKTe B I'PAaHUTAX Pa3BUTHI OMOTUTOBAs OTOPOYKA MOIIHOCTHIO
10 0.5 cM, a TaxxKe NMH3BL U THe3a nerMartutoB. Lllupuna 30HBL He-
PABHOMEPHO3EPHHUCTHIX OMOTHUTOBBIX THEWCOBUIHBIX TPAHUTOB CO-
crasisieT 30-35 cM, B penenax KOTOPOH Pa3BUTHI KCEHOJIUTHI IUIAru-
OTHENCOB, BBITSIHYTbIE COITIACHO KOHTAKTY.

Puc. 22. Koutakr mopdupo-
0JIaCTOBBIX THEHCOTPAHUTOB C ILIa-
ruorsericaMu (F0XHBIH OOpPT KOTJIO-
BHHBI 03. IbMeHCKoe, T. H. 785).

1 — mraruorHeiicel, 2 — mopdupo-
OnmacToBble  THEWCOTPAaHUTHI, 3  —
HEpaBHOMEPHO3EPHHUCTBIN THEWCOrpaHUT,
4 — TUH3BI KBapIa.
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Eme Bbime pacrnpoctpaHeHbl NOpuUpoOIaCTOBbIE OHOTHTOBBIC
THEMCOTpaHUTHl C HEPAaBHOMEPHO3EPHUCTOM OCHOBHOW Maccoil. Ilop-
(bupobIaCTBl MPEACTABICHBl TUIATMOKIA30M, UMEIOT MaKCHMAaJIbHBIN
pa3mep 1 x4 cm u cocraBiaoT He 6onee 10 % obvema mopoasl. Ile-
pexon MEXOy HIDKE3AIETaloUMMU TpPaHWTaMH H  MOpPQHpO-
0JIaCTOBBIMH THEWCOTPAHUTAMH OTHOCHUTEIILHO PE3KHMA.

Takum o0pazom, B 00JacTW KOHTAaKTa TPaHUTOMAOB-1 c BMe-
LIAIOIIMH METaMOP(UYECKUMH TONIIAMH B OJHHX Cllydasx (ukcu-
pyeTcs pa3BHTHE MHUIMATHUTOBBIX 30H, B JIPYTHMX — BO3HHUKHOBEHHE
9H/IOKOHTAKTOBOW (palliy THEHCOBUAHBIX OMOTHTOBBIX (M JIEHKOKpa-
TOBBIX) TPAHUTOB, HEPEIKO COIEPIKAIINX KCEHONNTHI MeTamophuie-
CKUX IIOpOJ, B TPETHHX — YaCTHYHAS MEPEeKPUCTAIUIM3AIMS IUIarkuo-
THEHCOB € BBIHOCOM (DEMHYECKHX KOMIOHEHTOB B KOHTAKTOBBIE YACTH.

2.3. IlerpoxumMuyecKkre 0COOEHHOCTH

[Nerpoxumuieckas KiaccupUKaIs MarMaTHYECKUX MOPOJ TPo-
M3BEJIEHA 110 COJEPKAHNI0 KPEMHEKHUCIIOTHI [28] 1 BennunHe U3BECT-
KOBO-II[EJIOYHOTO MOKa3aTess (MOIYJIsS M3BECTKOBHCTOCTH «C») [53],
4TO OTpakeHO B Tabn. 2. [lo XMMHYECKOMY COCTaBY TPaHHTOUBI-1
YarkoBcko-ETaHUMKOBCKOTO MacchBa TOApPA3IEICHBl Ha YEThIPE
MEeTPOXUMHUYecKue Tpynmsl (Tadum. 3, puc. 23, 24).

IMeTpoxuMuyeckasi rpynmna HU3KOKPEMHEKHCIbIX
accouuanmii (SiO; = 60—63 %)

Ilooepynna VI (¢ = 0.17-0.25) BKIIIO9aeT MATMATHTHI, TIO Ba-
JIOBOMY XHMHYECKOMY COCTaBY OTBEYAIOIIe KBAapLEBHIM MOHIIOIHO-
puTaM M KBapLEBBIM MOHIIOHUTaM. DTO CyOIIENIOYHbIE YMEPEHHO U
BBICOKOIIETIOYHBIE TTOPOJIBI HU3KOXKEIE3UCTOr0, HU3KO- M YMEPEHHO
HATPUEBOTO THUMA. XapaKTEepU3yIOTCS CpeAHe-KPYMHO3EPHUCTOH
CTPYKTYPOH ¥ JIMH30BHIHO-TIONIOCYATON TekcTypol. CooTHOIIeHUE
MEJIAHOCOM U JIEHKOCOM B CPEIHEM COCTaBIsieT 3:1, HO OTMedaroTCs
Pa3sHOBUIHOCTH MUTMAaTUTOB IPHUMEPHO C PaBHBIM COOTHOIICHHEM
MEJIAaHOKPATOBBIX U JICHKOKPATOBBIX MPOCIIOCB.

B Tabn. 4 npuBelneH XMMUYECKUNH COCTaB MEIAHOCOM M JICWKO-
COM MHUTMaTHUTOB. MeJIaHOCOMBI IO COCTaBy OTBEYAIOT CYOIIeIOYHO-
My rab0po wim xe MOHIoradbopo (an. Ne 1, 2) yMepeHHOW U BBICOKOH
LIEJIOYHOCTH, HU3KOM JKEIe3UCTOCTH U HU3KOH HaTtpoBocTH. Jleiko-
coMmbl (aH. Ne 5, 6) mpezacTaBieHbl YMEPEHHO M BBICOKOHATPHEBBIMU
CyOILIETIOYHBIMH M HM3BECTKOBO-IEJIOYHBIMH TPOHIBEMHTAMHU, 00JIa-
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JMAIONIMMU HU3KOM JKENe3UCTOCThI0 U YMEPEHHOM CTENEeHbIO IIEN0Y-
HOCTH. XapaKTEPHO, YTO HATPOBOCTH JIEHKOCOM 3aMETHO BEBIIIIE, YEM
MENaHOCOM, T.€. MPOIECCHl TpaHUTH3AIUK aM(UOOIHTOB COIpO-
BOXKJAJMCH CYIIECTBEHHBIM ITPUBHOCOM HATPUSI.

Tabnunma 2

Cxema NeTpoXUMHUYECKON KiacCU(UKAIIMN MarMaTH4ecKuX Mopo
(B xoopauHatax «SiO, — H3BECTKOBUCTOCTD)

IleTpoxummueckas moarpymnmna

IMetpoxumudeckas
rpymma H3BecTKOBO- CyO6rienouHoit [lemounoit
LIETIOYHOH psifg pan pan
A. Becsma HH3KO- |. T'a66po Il. Cy6memnounoe | |ll. Hlemoanoe
KpeMHEeKHcIas, SiO, = 44-53 % | rab6po, MOHIIO- | rabOpPO, ICCEKCHUT,
Si0,=44-53 % ¢>0.40 rabopo TEIIEHHT, Tepa-
SiO, = 44-53 % | 1T, LIOHKUHUT,
¢=0.25-0.70 SiO, = 4453 %
c<0.50
b. Huskokpemne- IV. dnopur V. Monnoauopur, | VI. Muacknr,
KHUCTas SiO, =53-57 % MOHIIOHHUT JIySIBPUT
Si0, = 53-64 % ¢>0.36 SiO, = 53-57 % | Si0, =53-58 %
¢=0.20-0.40 c<0.23
VII. Keapuessiii | VIII. KBapuessriii IX. Hlenounoit
JTHOPHT MOHIIOTHOPHT, CHCHUT
SiO, = 5764 % | kBapresblii MoH- | SiO, = 54-64 %
c¢>0.23 IIOHUT, CHEHUT c<0.20

SiO, = 57-64 %
¢=0.13-0.36

B. Ymepenno

X. I'panoguopur

XI. KBapreBbrii

XII. HlemouHoi

KpeMHEeKHcast ¢>0.18 CUEHMT, IPAHO- KBapLEBBIi cue-
SiO, = 6469 % CHEHHT HUT, NIETOYHON
¢=0.10-0.23 TPaHOCHEHHT
c<0.12
I'. BeicokokpemHe- XII. I'panut XIV. Cybmwenou- | XV. Ilenounoit
KHCIIast ¢>0.13 HOM TPaHHT TPaHHT
Si0G,=70-73 % ¢=0.05-0.18 ¢<0.09
. Becbma Beico- | XVI. Jleiikorpa- | XVII. Cy6menou- | XVIII. Ieno4noit
KOKPEMHEKHCIIas HUT HOM JIEHKOTpaHUT JICHKOTpaHuT,
SiI0,>73% ¢>0.09 ¢=0.03-0.13 ATSICKUT
¢ <0.05
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Tabauma 3

XUMAYECKUI COCTAB METPOXUMIYECKUX IMTOATPYIIT TPAHUTOUIOB 1-T0 3Tama hopMUpPOBaHUS
YamkoBcko-ETaHYNKOBCKOTO MaccuBa

[Tetpo- Ne n/m; cpen. OKcupl, METPOXUMUIECKHE MOYIIH
XHM. SHAHCHHE, | gin | Ti0, | Al,0s | FeOs | FeO | MgO| CaO| N® | KO0 | q c a f n al'
MOATPYINa | JAUCIEePCHs
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
VIII * 1 60.34| 0.92| 17.61 1.61 385 248 410 485 287 057 0.25 D.63 [0.54 |(0.71
2 61.39| 1.02| 16.39 230 3.08 215 283 480 4/50 058 0.17 0.78 [0.57 |0.62
X 60.86| 0.97| 17.00 1.95 346 231 346 482 368 058 Q.21 .70 0p.55 ]0.66
S 0.583| 0.005( 0.74| 0.23 0.30 0.06 0.82 0.g02 1(34
XI 3 66.55| 1.05| 15.22 1.13 27Y 209 182 4y7 345 067 0.12 D.76 |0.50 |[0.68
4 66.40| 0.40| 1790 0.63 1.70 118 3.09 580 262 067 0.18 D.69 0.32 |0.77
X 66.48| 0.72| 16.56 0.89 228 168 245 528 303 067 Q.15 .73 p.51 |0.72
S? 0.010f 0.2 2.54| 0.06%5 0.5 0.4 0.80 0.5%4 168
Xl 5 (635/2)** 67.30| 0.26| 13984 109 414 04p 135 420 4P0 0|69 009 (.88 0.87 |0.57
X1 6 69.89| 0.34| 14.68 0.07 208 118 241 368 414 073 0.17 D.72 10.50 |0.57
7 71.82| 0.37| 15.01 0.54 161 095 166 382 326 075 0.13 D.65 |0.55 [0.64
8 (447/2) 72.4 0.26 1387 0.783 2.06 0.27 1.6 429 2.87 .76 0.16 |[0.74 (0.86 | 0.69
9 71.16| 0.24| 15.63 0.07 148 059 235 468 191 076 0.18 D.62 0.59 [0.79
X 71.33| 0.30| 14.81 0.35 1.81 075 192 411 3.04 075 Q.16 .68 .62 |0.67
S? 1.21 | 0.004| 0.059 0.112 0.09 0.158 0.31 0.1 0.85
XIV 10 73.16/| 0.25| 1396 022 1390 098 141 390 420 076 0.10 0.79 |0.45 |0.58
(n=5) 11 71.27| 0.28| 14.5% 0.44 128 050 145 4p0 5]18 073 (.09 0.92 |0.67 |0.50
12 69.68| 0.46| 1574 052 156 099 170 5po0 3|73 072 0.11 0.78 0.54 |0.67
13 (660/1) 71.10 053 1378 10 135 050 088 260 7.00 .75 p.06 [(0.86 |[0.71 | 0.36
14 (502) 73.26 0.25 1353 086 1.8 0.27 0.P3 4/43 455 .76 0.07 |[0.90 (0.85 |0.59
X 71.69| 0.35| 14.31 0.62 140 064 1.27 398 49P3 074 Q.08 .85 [0.64 |0.54
S 2.287| 0.028 0.778 0.10p 0.026 0.1p3 0.126 0.y88 1)611

2.22
2.18
2.20

2.54
5.1
3.49

2.46
4.41
4.86
4.92
12.8
5.09

5.39
6.58
514
4.97
4.99
5.38



Mpononxenue tabnuubl 3

4

1 2 3 4 5 ] 6 7 8 9 10 11 12 13 14 15 16 1]
XV 15 71.71] 0.12] 1610 052 046 005 025 62 387 d74 ¢.01 p.87 [0.93 [0.71
XVI 16 75.20| 0.17| 1249 09¢ 131 115 280 4p0 0{18 079 025 p.62 (052 |0.97

(n=5) 17 74.35| 0.10| 14.83 0.2 058 010 1.8 6.4 100 078 0.13 p.77 |0.80 [0.90
18 73.89| 0.14| 14.06 007 08 079 228 5p9 165 074 017 074 |0.39 |[0.83
19 73.78| 0.16| 13.71 09% 21p 153 192 5p0 032 076 0.17 p.63 |0.52 [0.96
20 (447/1) 73.42 022 1403 100 108 023 084 3|80 4.64 .76 D11 |0.80 |0.84 | 0.55
X 74.13| 0.16| 13.72 0.6 1.20 0.7 194 490 156 076 Q.17 71 p.61 |0.84

g 0.469| 0.002 0.721 0.195 0.362 0.358 0.518 1.p64 3,312
XV 21 74.00/ 0.30f 1194 13% 6554 049 054 4po0 120 077 006 p.66 (089 |0.83
(n=2) 22 (196) 75.81 0.33 1274 09y 093 030 09 4j03 329 .80 p.06 |0.80 |(0.78 |0.65
X 7490( 0.31| 1234 114 3283 040 0861 402 225 079 Q06 073 pP.83 |0.74

s 1.62 | 0.0003 0.32] 0.072 10.58 0.019 0.013 0.g005 2,203

X 23 (657) 68.37] 0.54] 154 144 203 123 241 440 210 072 0.19 (061 |0.61 |0.76
Xl 24 (200) 68.98| 0.45| 1526 200 1.17 043 182 3/98 480 (073 0.09 p.77 ]0.78 |0.56
Xl 25 (602) 69.33] 0.57| 11.60 2.4 346 196 269 2B5 2|50 04.75 25 .61 ]0.62 [0.61
XIV 26 (547/1) 70.6§ 032 13.84 140 1.0 0.87 125 450 4.70 .73 p.08 (091 |0.84 |0.59

(n=14) 27 (610) 73.12 0.28 13.19 14p 180 074 1B9 4|75 114 .78 0.12 |0.69 |0.70 |0.86
28 (612) 7282 013 1296 1.1p 141 034 1p0 3|60 530 .76 .08 |0.90 |(0.80 |0.51
29 (650) 7134 023 1325 0.7p 231 040 1.p3 4/10 4.00 J7 D08 (0.83 |0.80 |0.61
30 (615) 73.26 0.18 1291 08p 112 029 1p8 4/15 480 0.76 p.08 094 |0.79 |0.57
31 (548) 70.677 0.27, 1360 19 170 0.26 143 3(70 510 0.74 p.08 |0.87 |0.89 |0.53

32 72.77| 0.24| 1392 053 183 040 099 3p7 392 078 008 074 |0.75 [0.59

33 72.70| 0.20| 14.79 0.13 16p 048 126 3p0 420 078 0.10 p.64 |0.67 [0.52
34 (201) 69.69 0.28 1460 21p 168 05%2 185 4/41 364 .73 D10 |(0.76 |0.81 |0.65
35 (206) 7153 037 1418 17y 192 028 1p9 4j00 364 .75 010 |0.74 |0.87 |0.63
36 (447) 73.21 020 1354 09p 156 0.26 0.p4 3|57 446 .78 .07 |0.79 |0.85 |0.54
37 (519) 7224 036 13.85 03P 113 025 099 4/10 580 .75 D.06 (094 |0.78 |0.51
38 (501) 7243 029 1378 104 1.8 032 1p3 5/10 370 0.74 p.08 |0.90 |0.84 |0.68

15.78
3.65
13.0
8.62
2.95

6.07

5.29

1.62
5.79
2.58

3.28
4.24
1.48
3.28
3.49
4.55
3.78
571
3.50
5.04
6.43
3.32
3.57
4.98
7.83
4.52



OkxoHuyanue tabum. 3

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

39 (663) 7198 049 1389 o081 1.19 037 1.p1 3|50 570 .76 D.07 (0.86 |0.75 |0.48 | 5.86

X 72.07| 0.30| 1406 097 158 036 113 392 438 076 Q.08 .80 D.79 |0.57 (4.83

g 1.244| 0.009 0.409 0.366 0.111 0.008 0.024 0.819 1373

XV 40 (607/1) 69.70 0.12 12.2p 1.69 3.85 57 069 360 460 073 005 [0.89 |0.85 [0.54 | 2.0
XVI 41 73.90| 0.16| 1350 089 1.08 048 1.9 426 387 077 Q012 082 p.68 ]0.63 |5.60
XV 42 74.73| 0.14| 13.42 0.07 173 044 097 4p8 412 077 007 p.90 |0.69 [0.63 |5.99
(n=14) 43 74.03| 0.14| 13.24 101 14 0747 085 5p8 224 077 006 p.84 |0.63 |0.78 |4.07
44 72.77| 0.24| 1392 053 183 040 099 3p7 392 078 0.08 p.74 |0.75 |0.59 |5.04

45 (199) 7484 0.18 1324 120 153 034 0B5 505 214 .78 D0.07 |(0.80 |0.81 [0.78 | 4.31

46 (444) 7479 0.16 13.09 093 123 0.15 0.7 4j06 418 .78 .05 1|0.86 |0.93 |0.59 | 5.66

47 (539) 7454 0.18 1286 038 209 0.18 0B4 3)60 460 .78 .06 |0.85 |0.87 |0.54 | 4.85

48 (540) 76.42 020 1260 0.26 1.05 0.18 0.85 3|60 420 .80 D0.07 (0.83 |0.78 |0.56 | 8.45

49 (546) 7472 018 1327y 058 1.10 010 O0.p0 4550 410 0.78 0.06 (090 |0.88 |0.62 | 7.45

50 (507) 7554 019 1293 03p 116 022 O0p1 430 430 078 006 (090 |0.81 |0.60 | 7.43

51 (647) 7439 0.24 13.00 101 1.29 0.53 0.0 420 390 .78 D.05 |(0.86 |0.70 |0.62 | 4.59

52 (603) 7529 008 11.82 09p 098 0.25 0.8 3|75 440 .79 D05 (093 |0.80 |[0.56 | 5.32

53 (607/2) 75.04 0.0 1230 101 0.82 025 0p4 380 §.10 .78 D.05 (094 |0.79 |0.53 | 5.81

54 (602/2) 7589 0.07 12.08 076 132 0.24 00 360 450 .79 D.05 |0.89 |0.82 |0.55 | 5.23

55 (569) 76.61 0.12 1195 054 1.10 0.22 0.p4 3]20 420 .81 D.07 |(0.83 |0.81 |[0.54 | 6.42

X 74.70| 0.18| 13.17 059 146 031 087 429 3ff6 078 Q06 0.8 pP.79 |0.63 |5.58

s 0.744| 0.003 0.49¢ 0.131 0.143 0.0B2 0.2 0.409 0,734

Hpumeuanue. 1-22 — murmatutsl; 23-55 — nopdupobiractossie rHeitcorpanutel. Ananuser 1-4, 6, 7, 912, 1519, 21, 32,
33, 4144 - u3 xomnexumii B. H. FOpernkoro u np. (1982), ocranpuble aHanu3bl — u3 koyutekuun b. H. I[epmsikosa.

3necs u nanee B Tabu. 6, 8, 10: * HoMep NETPOXUMHUYECKOH MOATPYMIIEL, **HOMep NMpoObl, X — CpeiHee Colep KaHne KOMIIOHEHTA,
S? - nwcnepensi.
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Puc. 23. Tlerpoxumudeckas auarpamma ¢ — SiO, — 0O rpaHUTOHI0B 1-ro sTana popmupoBanus YanikoBcko-EnaHUMKOBCKOTO MaccuBa.
1 — MurMatutsl, 2 — nophupoOIACTOBBIC THEHCOrPAHUTBI, 3 — apeal HeTPOXUMHIECKOH MOATPYIIIBI H €€ HOMeEp.
37ech 1 Janee Ha NeTPOXUMUYECKUX Tuarpammax: A—J] — merpoxumuyeckue rpynmnsl: A — BeCbMa HU3KOKpeMHEKUcas, b — HU3KOKpeMHekucas,
B — ymepenHo kpemHekuciasi, I' — BeICOKOKpeMHeKucnasi, /| — BecbMa BbicokokpeMHekucias; |-l — cepust mopoa: 1 — usBectkoBo-menoynasi, |l — cy6-
mienoynasi, |l — menounast; 1-4 — crenens mea04HOCTH MOPo (LUPHI B KPyKKax): 1 — Hu3Kas1, 2 — yMepeHHasi, 3 — BBICOKasi, 4 — BeCbMa BBICOKAsI.
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Puc. 24. Tlerpoxumudeckas auarpamma f — SiO, — N rparuronnos 1-ro srana popmuposanus YankoBcko-EnaHUMKOBCKOT0 MaccHBa.
VYcnoBHEIE 0003HaYEHHS CM. pHC. 23.
31eck U fanee Ha METPOXMMUYECKUX Auarpammax: 1—14 — tum mopoxs! (ugpsl B KPyKKax): | — BBICOKOXKENE3HCTBIH, 2 — YMEPEHHO JKEJIE3HCTHIH,
3 — HU3KOXKETIE3UCTHIN, 4 — HI3KOMAarHe3HallbHbIH, 5 — YMEPEHHO MarHe3HuanbHbIH, 6 — BRICOKOMAarHe3HalbHbIH, 7 — BBICOKOKAIHEBEIH, 8 — yMEpeHHO Kajue-
BBIH, 9 — HU3KOKaMMeBbIi, 10 — HaTpreBoO-KanMeBbI, 11 — KameBo-HaTPHEBBIH, 12 — HI3KOHATPHEBBIH, 13 — yMEpEHHO HaTPUEBBIH, 14 — BEICOKOHATPHEBEIIL.



Tabauma 4
XHAMHYECKUN COCTaB MEJIAHOCOM H JIEHKOCOM JIMH30BHIHO-
[10JIOCYATHIX U II0JI0CYATBIX MUTMATUTOB

OKcubl,
MIeTPOXUMHUYE- 1 2 3 4 5 6 7 8
CKHE MOJYJIN
Sio, 48.23| 50.45 55.62 58.56 69.80 71.p2 73|48 74.53
TiO, 289 | 231| 210/ 19 030 0.2f 0.20 0.18
Al,05 14.12| 14.621 14.71 13.88 13.23 13.p6 13}{42 13.25
Fe0; 524 | 475| 3.62| 3.08 142 153 0.87 0.65
FeO 6.20| 5.88) 424 4.1% 268 234 192 1[0
MnO 0.20 | 0.15| 0.17] 0.13 0.10 0.08 0.05 0.05
MgO 446 | 395| 3.23) 321 172 16p 0.80 0.27
CaO 6.15| 6.10, 5.18§ 50% 21p 218 1.07 1.8
NaO 3.85| 3.22| 3.85 390 483 394 390 3.80
K,0 3.66 | 4.17| 3.90] 353 274 26 427 430
P,0s 0.45| 0.33| 0.35 0.2 0.24 0.18 0.22 0.08
ILILIT 425 | 392 360 200 148 133 040 0.%4
Cymma 99.78| 99.85 100.57 99.74 100/66 100.75 100.50 1Q0.03
q 0.31| 0.37| 0.49] 053 0.70 0.783 0.76 0.79
c 0.35| 0.36| 0.31] 0.31 0.1% 0.1y 0.08 0.09
a 0.73| 0.68| 0.71f 0.74 079 0.72 0.83 0.76
f 0.58 | 0.59| 0.57| 054 057 056 0.65 0.84
n 0.62| 0.54| 0.60f] 063 0.76 0.69 0.38 0.53
al' 089| 10| 133 133 227 230 374 5.06

Ipumeuyanue: 1, 2— MenaHOCOMBI U3 MUTMAaTHUTOB MOHIIOAUOPH-
TOBOTO COCTaBa; 3, 4 — MEJNaHOCOMBI U3 MUTMATHTOB KBapIl-CHEHHTOBOTO
cocraBa, 5, 6 — JEHKOCOMBI U3 MHUTMAaTHTOB MOHIIOJJHOPHTOBOTO COCTAaBa,
7, 8 —neifkocoMbI U3 MUTMATHTOB KBapI-CHEHUTOBOTO COCTABA.

IleTpoxuMuYecKas rpynna yMepeHHo KpeMHEKHCIbIX
accomuanmii (SiO, = 64—69 %)

Ilooepynna X1 (c = 0.09-0.15) oO6benuHsIET MUTMATUTHI U TIOP-
¢upobnIacToBble THEWCOTPAHOCUEHUTHI. MHIMATHUTBI 110 BaJOBOMY
XMMHUYECKOMY COCTaBY OTBEYAIOT CyOIIENOYHBIM KBaplLEBbIM CHEHU-
TaM W TPAaHOCHEHHTAM, XapaKTEePU3YIONIUMCS YMEPEHHOU CTEIEHBIO
LIEJIOYHOCTH, HHU3KOM >KENe3UCTOCThI0, yMEpPEHHOW U BBICOKOM
HaTpUEBOCTHIO. [0 CTPYKTYpPHO-IPOCTPAHCTBEHHOMY TIOJIOXKEHHUIO
MOJ00HBIE MUTMATUTHI 3aHUMAIOT MEPEXOJHYIO 30HY MEXIy JIHH30-
BU/IHO-TIOJIOCYATBIMM MHUTMaTUTaMH U NOp(UpoOIacTOBHIMU I'paHU-
ToUAaMU. B 3THX MHTMaTHTaxX Hapsay ¢ JMH30BHIHBIMHU U IIPEPHIBH-
CTO-IIOJIOCYATBIMU 000COOIEHHAMH OHOTHUT-KBAPL-TIOJIEBOIINATOBOTO
cocTaBa pa3BUTHl MEJKHE «OYKH» M Oojiee KpymHbIE (I0 2-2.5 cM)
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nop¢upoOIacTsl KaaueBoro MojeBoro ILinaTa, 3aMelIalollie arpera-
THI TUTArHOKIIa3a, PaCIPOCTPAaHEHHBIE B JIEHKOCOMaX MUTMAaTHTOB.

MenaHoCOMBI ONMUCHIBAEMBIX MHUIMATHTOB COOTBETCTBYIOT CO-
CTaBy MOHIIOJJUIOPUTOB U MOHIIOHUTOB (cM. Ta0d. 4, aH. Ne 3 u 4), s
KOTOPBIX XapaKTepHBI BHICOKAs CTETICHb INEIOYHOCTH, HHU3Kas JKeJe-
3MCTOCTD U HU3KOHATPUEBBIN THI HieouHOCTH. Jlefikocombl (aH. Ne 7
1 8) NpeACTaBIeHb KAINEBO-HATPHEBBIMHA HU3KO- U YMEPEHHO JKelle-
3UCTBIMU CYOILIEIIOUHBIMU JICUKOTpaHUTaMU. B oTindme oT neikocom
MHUTMaTUTOB MPEAbLyLIel OArPYIIIbI, JTeHKOCOMBI MUTMATHTOB Iie-
PEXOAHOHM 30HBI 00JAMArOT OoJee BHICOKOH KalMEBOCTHIO, T. €. Ha
PaHHIOIO IUIaTHOTPAHUTHU3AIMIO OBUTH HAJIOXKEHBI IPOLECCHl TO3AHEH
HOpPMaJIbHOH (KaJMeBO-HATPUEBOH ) TPaHUTH3ALHH.

[MopdupodiacToBbie OHOTHTOBBIE THEWCOIPAHOCUCHUTHI, OTHO-
csanmecs K noarpynne XI, XxapakTepu3yroTcsi CpelHe3epHUCTOH, Cpell-
HE-KPYMHO3EPHUCTOHN CTPYKTYpOI M 4ETKOM THEMCOBUIHON TEKCTYPOIl.
IMopdupobnacTel moneBoro mmara (MPEMMYIIECTBEHHO TUIArdOKiIa3a)
pasmepom ot 0.5 x 0.8 cM 110 1 X 2.5 cM MUMEIOT BHITSHYTYIO OBaJIbHYIO
(opMy M OpHEHTHPOBaHBI NapauieNbHO Apyr Apyry. KommdecTBo mx
konebnercst ot 20 mo 40 %. 3epHa CBETNO-CEpOro Kpapua o0pasyroT
nH30BUIHbIe ckoruteHus (0.1 x 2 cM), accouuupyoLumecs ¢ MeJIKove-
HIyHYaTeiM OMOTHTOM, cofiep kaHue KoToporo gocturaet 17-20 %.

I'HeiicorpaHOCHEHHUTBl OTHOCSTCS K IMOPOAaM CyOLIeTIOYHOro
psifia yMEpEeHHOH CTeleHH IMIEeJI0YHOCTH. XapaKTepHBI BBICOKAs JKeJe-
sucrocts (f = 0.75-0.80) u KanmMeBO-HATPHUEBBIA THUI MICTOYHOCTH
(n = 0.55-0.57).

IMerpoxuMuYecKasi IPyIIa BLICOKOKPEMHEKHCJIBIX
accoumnanmii (SiO, = 69-73 %)

B nmaHHOW METPOXHMHYECKOW TIPYIIE BBIACIAIOTCS BE TOJ-
TPYIIIBI, BKIIOYAIONIAE W3BECTKOBO-IICIOYHBIE U CyOIICIIOYHbIE T10-
POIBI.

Hooepynna Xl (¢ = 0.13-0.18) mpencrapiieHa H3BECTKOBO-
[ICIOYHBIMH MUTMAaTUTaMH, OTBEYAIOIIMMH II0 BaJIOBOMY COCTaBY
rpaHuTaM. DTO TOPOJbI CPEAHE3ECPHUCTON CTPYKTYPBI, CIIOKECHHBIC
CyOmapauIeNbHO PACHIONIOKEHHBIMY JTHH30BHIHBIMU arperataMu Me-
noBo-xentoro keapua (30 %), xenToBaTo-0€JOro IMOJIEBOTO IIIAaTa
(60—65 %) u menkouemryiigaroro ouoruta (8—10 %). Hapsiny c atum,
B OIKMCHIBAEMBIX MHUTMATHTAaX PACIPOCTPAHEHBI OTHOCUTEIBHO KPYII-
Heie (13x 5 MMm) ophupoOIaCTEl PO30BOTO MOJIEBOTO IIMATA, 00BIY-
HO TIPHYPOYCHHBIC K JISHKOCOMAM.

JJisi TpaHUTHBIX MHTMATHTOB XapaKTEPHBI YMEPEHHAsi CTEICHb
[IEJIOYHOCTH, IIMPOKHE BapHAIIMH B BEIHYMHAX JKEIE3UCTOCTH (OT

58



HHU3KO- 10 BBICOKOXEJIE3UCThIX THIIOB), KaJHEeBO-HATPUEBBIA U HU3-
KOHATPUEBBIH YKJIOH.

Ilooepynna XIV (¢ = 0.06-0.11) oObeAMHSET MUIMATHTHI U
nopgupobnacToBble THEHcOrpaHUTH.. MUIMAaTUTHI 10 BaJOBOMY XH-
MHUYECKOMY COCTaBYy COOTBETCTBYIOT CYOLICIOYHBIM I'DaHUTaM H ObI-
1 00pa3oBaHbl, Kak U MUTMaTuThl noArpynmsl XI, npu rpanuTHsa-
UM ME30KPATOBBIX IUIarHorHercoB. [IpeacTaBisiroT cobol mopobl,
COCTOSIIIIHE u3 YepeayoIuXcs NPEPBIBUCTHIX KBapl-
IIOJIEBOLINATOBBIX (JIEHKOCOMBI) M OMOTHT-KBapL-II0JIEBOLINATOBBIX
(menmanocomsl) mostoc mupuHOO 0.7—1 cM. OOmagaroT BBHICOKOH cTe-
NEHbI0  MIEJIOYHOCTH, YMEPEHHOH  IKeJIe3UCTOCThIO,  KalueBO-
HATPHUEBBIM THIIOM MIETOYHOCTH. OTMEYAIOTCS OTICIbHbBIC PAa3HOBH/I-
HOCTH MHTMaTHTOB HH3KO- U YMEPEHHO KaJHEBOT'O YKIIOHA.

Ilo cpaBHEHMIO C BBICOKOKPEMHEKHCIBIMH MHMIMaTHTaMH, pac-
MPOCTPAHEHHBIMHA B COCTaBE KBIIITHIMCKOM TOJIIH, BBICOKOKPEMHE-
KHCJIbIe MHUTMAaTHUTBl KOHTAKTOBBIX 30H XapaKTepH3YIOTCS MOHMKEH-
HOW M3BECTKOBHCTOCTBIO, OOJiee BBICOKON CTENCHBIO IIETOYHOCTH
1 JKeNEe3UCTOCTH, MOHIKEHHON HATPHEBOCTHIO.

INopdupobnacToBsle CcyOIIeNIOUHbIE THEHCOTPaHUTHI, OTHOCH-
myecs K ATOM JKe MOArpymme, o0jajailoT YMEpPEeHHOH M BBICOKOM
CTEMEHbIO INENOYHOCTH, YMEPEHHOH M BBICOKOH JKENE3UCTOCTBIO.
XapakTepeH KaJMeBO-HATPUEBIA U HU3KOHATPUEBBIN THIT IIETOYHO-
cta (N = 0.50-0.65). ['HelicorpaHUThl MTOHM)KEHHOW KPEMHEKHCIIOT-
HocTH (SiO, = 69-69.5 %) M0 MHOTUM METPOXUMHICCKUM IPU3HA-
KaM OJIM3KU K THEHCOTPaHOCHEHUTaM MoArpymnmsl XI.

OmnucpiBaeMbIe THEHCOTPAHUTHI HMEIOT MEJIKO3EPHUCTYIO M M-
KO-CPEIHE3ePHHUCTYI0 OCHOBHYIO Maccy, B KOTOPOW pa3BHTHI OBaJIb-
HOW M HECKOJbKO YAJIMHEHHOW (GopMbl MOPHHUPOOIACTHI MOJICBOTO
mrmara (MIpEeuMYyIIEeCTBEHHO, IUIarnokmnasa) pasmepom ot 0.5 x1 mo
0.8x2 cm, komuuecTBO KOTOpBIX gocturaer 30-35 % obbvema mopo-
nel. buotut (12-15 %) oOpaszyer 0OBIYHO MeNKOUelIyiHyaTble CKOII-
neHus BOKpyT nopdupobnacros monesoro mmara. ConepxaHue KBap-
na cocrasisgeT 20-22 %.

IMerpoxuMHUecKasi IPYIIA BeCbMa BHICOKOKPEMHEKHCJIBIX
accouuanuii (SiO; > 73 %)

Tooepynna XVI (¢ = 0.11-0.17) BKIIOYaET M3BECTKOBO-IIIEIOY-
HBIE MHTMATUTBI M TOp(UPOOIACTOBBIe JEHKOKPATOBbIe THEicorpa-
HUTHL JJI1 MUTMATHTOB XapaKTEPHO CPeIHE-KPYMHO3EPHHCTOE CJIO-
JKEHHE U CyOrapauieIbHOE PACIIONIOKEHHE MTEPEMEKAIOIIMXCS JINH30-
BUJHBIX arperatoB KBapIl-MIOJICBOIIMATOBOTO W  OHOTHUT-KBapIl-
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MI0JIEBOIINATOBOrO cocTaBa. ComepaHue IUIardokiIa3a KoiebaeTcs B
mpenenax 55—-60, keapua 20-25, 6uorura 10-15 %. MuUrMaTuThl OT-
HOCSITCSA K BBICOKOXKEIE3UCTOMY KalleBO-HATPUEBOMY THITYy IIOPO/,
00J1a1a10IMX YMEPEHHOH CTENeHBIO IETOYHOCTH.

IMopdupobnacToBbie JICHKOKPATOBbIC THEHCOTPAHUTHI HMEIOT
YMEpPEHHYIO LIEJI0YHOCTh, HU3KYIO JKEIe3UCTOCTh U HU3KYIO HaTpue-
BOCThb, T. €. MO CPaBHCHHIO C MHTMAaTHUTaMH 3TOHW K€ MOArPYIIIbI
THEHCOrpaHUTHl HECKOJIBKO 00STHEHBI )KEJIE30M 1 KAJIUEM.

IHooepynna VI (c = 0.05-0.07) oObenunsieT cyOIIeI04HbIe JIeH-
KOKpaTOBbIE MUTMATHTHI U MOPHUPOOTACTOBEIE JICHKOTHEHCOTPAHHTHI.
[o BanOBOMY XHMHYECKOMY COCTaBy MUTMaTHTBI OTBEYAIOT JEHKOIpa-
HUTaM YMEPCHHOW CTETCHH IIEIOYHOCTH, BBICOKOHN IKENe3HCTOCTH,
KaJIMEBO-HATPHEBOTO M HU3KOHATPHEBOTO THUIA. XapaKTEepU3YIOTCS
JIMH30BUJHOM TEKCTYPOM, 00YCIOBIEHHOM CyOnapaienbHbIM pacio-
JIO)KEHUEM BBITSAHYTHIX arperatoB 3epeH moseBoro mmara (0.5-2.5
cM), kBapna (0.1-2 cm) u 6uoTHTa, CoepKaHHe KOTOPOTO HE MPEBbI-
maet 3-5 %.

B orimune or ONMM3KUX 1O COCTaBY MUTMATHTOB, PAcIpoCTpa-
HEHHBIX B €IaHYMKOBCKOW M KBIIITBIMCKOI TOJIaX, ONHCHIBAe€MbIe
MUTMaTUThl KOHTaKTOBBIX 30H UMEIOT 00Jiee BBICOKYIO IEIIOYHOCTh
MIOHIDKEHHYIO HaTPUEBOCTb.

CyOmienovnsie moppupoOIacToBbIe JIEHKOKPAaTOBbIE THEHcOTpa-
HUTHI XapaKTePH3YIOTCSl YMEPEHHOW M BBICOKOW IIEJIOYHOCTHIO H JKe-
JIE3UCTOCTBIO, KAJIIMEBO-HATPUEBBIM U HU3KOHATPHEBHIM YKJIOHOM B
THIE IIENIOYHOCTH. ITH MOPOABI UMCIOT JKEJITOBATO-PO30BATO-CEPYIO
OKpacKy, KpYITHO3EpHHUCTYIO U CpeIHe-KPYIMHO3EPHUCTYI0 OCHOBHYIO
Maccy, Ha ()OHe KOTOPOH pPaCHpPOCTPAHEHBI YAIMHEHHO-OBAIBHOM
(dhopmbl TOPGHUPOOITACTHI KATHEBOTO TOJIEBOTO IIIIATa Pa3MepoM OT
4x7 mo 5% 15 MM, KOIMYECTBO KOTOPBIX Kojebercst ot 20 10 30 %
obbema mopoasl. OOmMKA MUHEpATbHBIA COCTaB JICHKOKPATOBBIX
THENCOTPAHUTOB: KaJIMEBBIN 1moseBoil mmar 40, ruiarnokias 30, kBapil
25, ouotut 3-5 %.

Takum o00pazom, rpaHuronasi-1 YamrkoBcko-EnaHYHMKOBCKOTO
MacCHBa MPUHAUICKAT K 08YM NEMPOXUMULECKUM CepUsM — U38eC-
KOBO-Wenou Ol U, npeobraoarowet, cyouenouHou.

MuUrMaTUThl TIPEICTABICHBI IIMPOKUM CIIEKTPOM METPOXUMUYE-
CKUX Pa3HOBUIHOCTEH IMOPOA: OT HHM3KOKPEMHEKHCIBIX J0 BeChbMa
BBICOKOKPEMHEKHUCIIBIX THIIOB, IPH 3TOM ITOJABJIAIOIIAs YacTh MUTMa-
TUTOB OTHOCHTCSI K CyOIIellouHOMYy psay. H3BecTKOBO-IIENOYHBIC
MHUTMaTUTBl OTMEYAIOTCS TOJIBKO CPEeId BBICOKO- M BECbMa BBICOKO-
KPEMHEKHCIIBIX aCCOIMAIMH, T. €. CPeIH «TPAHUTOBUIHBIX» MOPOJI.
JIns M3BECTKOBO-IIGIIOYHBIX M CYOIIEIIOYHBIX MHIMATHTOB OOIIUM
MIPU3HAKOM SIBIISIETCS] UX IPHHAIEKHOCTD K JKEIE3UCTON CYIIeCTBEH-
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HO HATPUCBOW CepHHU. YBEIMYCHHE CTCICHU JKEIE3UCTOCTH M IIOHU-
KEHHE HATPOBOCTH (BO3PACTAHUE KAJIHEBOCTH) MHUIMATHTOB IPOWC-
XOIMJIO TI0 MEpe BO3PACTaHMS CTEICHUW TIPAHUTH3AIMHU IIOPOA CyO-
cTpara.

MurMaTUTBl KOHTAKTOBBIX 30H OTJIHYAKOTCS OT MUTMATHTOB,
Pa3BUTBIX B METaMOP(PUYECKHUX TONAX (B YAAJICHHH OT IPAHUTHBIX
Teln) OoJiee BBICOKOW JKENE3UCTOCThIO, MMOHMKCHHONW HM3BECTKOBHCTO-
CTBIO M HATPOBOCTBIO JA&)KE MPU OAMHAKOBOW CTEIICHH UX KPEMHEKHUC-
JIOTHOCTH M IIEJIOYHOCTH. DTO MO3BOJISET IPE/NoaraTb, 4T0 B KOH-
TaKTe C TPAaHUTAMHU B MHTMAaTHTBI TOTTOJTHUTEIBHO IPUBHECEH KAl 1
XKenes0.

INoxagmsironiee  OONMBIIMHCTBO Pa3HOBHIHOCTEH mopdupobia-
CTOBBIX THEHCOTPAHUTOB, TAK)KE KaK M OOJBIIMHCTBO MHIMATHTOB,
OTHOCHUTCSI K CyOLICIIOYHOMY DPSAy, HO B OTJIMYHE OT MUTMATHTOB
THelicorpaHuThl MeHee MU PepeHIIMPOBAHBI 110 CTEIIEHH KPEMHEKHUC-
JIOTHOCTH, T. €. SIBISIFOTCS 00Jiee TOMOTeHE3HPOBAHHBIME 0 COCTaBY
TPAaHUTHBIMHU accolanusaMu. Cpeaid THEHCOTPAHUTOB MO CPAaBHEHHUIO
C MUTMaTUTaMH, OTCYTCTBYIOT CYOIIEJIOYHBIE MOPOALI Tab0pOHIHOTO
cocraBa (momrpymma VIII) © W3BECTKOBO-IIETOYHBIC TPAHHUTHI
(SIO; = 69-73 %, noarpymma XllI), XoTst B EIOM MOKHO C IIOJHBIM
OCHOBAHHEM TOBOPHTH 00 YHACIEIOBAaHHOCTH TOP(PHUPOOIACTOBBIMHU
CHEHCOrpaHuTaMi OOJIBLIMHCTBA METPOXHUMHYCCKHX MPH3HAKOB OT
JIMH30BU/IHO-TIOJIOCYATHIX MUTMATHTOB.

2.4. I'eoxuMn4yecKHe 0CO0EHHOCTH

B omuchiBaeMbIX TPAHHUTOMIAX COJACPKAHHE MHUKPOIIEMEHTOB
HAXOMUTCSI HA KIAPKOBOM M HIDKEKIAPKOBOM ypoBHsX [12, 75]. Bei-
[ICKJIAPKOBasi M CHCLHANIU3UPOBAHHAS KOHIIEHTPALUS DJICMEHTOB-
pUMeceil TIPaKTUYeCKH He (QuKcupyercs. Tem He MeHee, BHISBICHUE
XapakTepa MOBEICHUS M PACIIPEISICHIS MUKPOIIEMEHTOB B IIPOLIECCe
(bOpMHUpPOBaHUS TPAHUTOWIOB MPEICTABIIACT ONMPEICICHHBIN HHTEPEC
(Tabm. 5, puc. 25).

Xpom. Haubonee Huzkue conepxanus xpoma (1-2 /1) otmeue-
HBI B JICHKOKPATOBBIX MUTMATHTaX U MOP(UpPoOIACTOBBIX THEHcorpa-
HHWTaX BEChbMa BBICOKOH CTENeHH KpeMHEKHCIoTHOCTH (SIO, = 75-76 %).
KnapkoBoe koiuyecTBO 3TOro aemenra (3—5 r/T) mpucyliie nopojam
C HECKOJIHKO TIOHIDKEHHBIM COJICpKaHUEM KPEeMHEKUCITOTHI (67—73 %),
IIPU 3TOM, HAHOOJbINAs KOHIIEHTpAIHs XpoMa (4—6 1/T) pukcupyercs
B mop¢pupodIacToBeIX THelcorpaHocuenurax (Si0, = 67-69 %)
U «TpaHuTHBIX» Murmarurax (Si0, = 72—73 %).
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Cogepxanue 3meMeHTOB-ipuMeceii (r/T) B rpanuTongax 1-ro srama GopMUpoBaHUs

YamkoBcko-EnaHYMKOBCKOI0 MaccuBa

Tabawuma 5

Ne Ne DJIeMEHT

n/n | mpodsl | Cr \% Ti Cu Zn Pb As Sr Ba Gal Y Zr Rb| Nb Rb/S Sr/Ba
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 | 549/2| - - | 3400 - 80 62 - 597 - 25 6 150 | 205| 14| 0.34 -
2 682 55 34| 1750 60 23 - - 125 586 | - 19 | 174 | 146| 16 1.07 0.21
3 | 682/1| - 18 | 1510| 148 61 23| - 126 644 15 15 180 153 15 1.2 0.19
4 | 682/2| 44 40| 1680 159 67 53 - 148 638 | - 16 | 162 | 174| 14 1.17 0.23
5 683 - 23 | 1560 97 56 34| - 123 615 10 20 176| 142 18 1.15 0.20
6 | 683/1| - 23 | 1820| 126| 146 111 - 167 727 | - 13 | 152 | 146| 21| 0.87 0.23
7 720 41 16 510 96 16 14 7 93 - 23 - 55 260 | 12 2.8 -
8 | 747/4| 53 23| 111Q 84| - 41 - 61 383 | - 5 117 | 196| 16 3.2 0.16
9 751 72 13 610 97 74 46 6 15] 43b 2 12 82 178 |21 118 0|35
10 788 60 18 870 121 51 - - 106 490 21 14| 207 61 14  0.57 0.22
11 801 44 37| 1119 150 47 38 - 59 740 - 20 28 137 | 17 2.32 0.08
12 803 - 44 | 2090 43 53 30| - 154 688 | - 14 | 180 | 130| 11} 0.84 0.22
13 804 50 34| 1930 173 70Q 23 17 71 1 15 240 141 |13 0.8 0.25
14 811 42 | - 754 120 49 22| - 58 536 38 24| 248 156 2% 2.69 0.11
15 816 59 23| 1560 112 - - 8 430 | 496 | - 32 | 282 16 25| 0.04 0.87
16 836 - 33 | 1190| 123 90| - - 52 624 35 24| 346/ 175 1 3.36 0.08
17 838 - 31 | 1150| 132 47 37 - 51 608 - 14 | 328 | 166| 9 3.25 0.08
18 839 43 42| 187(0 66| - 37 - 130 608 | - 7 158 | 125| 11 0.96 0.21




IIpononxenue tabun. 5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
19 | 847 - 24 | 493 125| 58 58| - 89 386 | - 10 59 156 | 18] 1.75 0.23
20 | 853 - 36 | 1620| 64 34| 48| - 146 | 754 | - 18 | 224 | 144| 22 1 0.19
21| 854 65 28| 1820 112 2§ - 4 52 510 16| 40| 305 28| 16  0.54 0.1
22 | 860 41 38| 132Q 144 31} - - 80 677 | - 18 | 415 | 155| 14| 194 0.12
23 | 863 45 28| 766 90 48 - 5 15 415 13 12| 306 149 - 9.67 0.04
24 | 890 - 28 | 1430 104| 34| 35 5 80 676 - 8 140 | 142| 9 1.78 0.12
25 | 447/21 50| - | 1960| 30 34 13 6 37| - 9 15 | 280 | 130| 13 3.5 -

26 | 447/1| 30| - | 1750 - 31 22 6 a7 - 21 15| 220| 162| 18 3.4 -

27 196 10| - | 1125| - 33 16 2 70 - 11 13 | 273| 116| 14 1.66 -

28 | 661/1| - - | 2955 - 50 81 9 216 - - 5 83 283 | 13 13 -

29 | 657 - - | 6495 | - 80 - - 410 - - 13 | 121 | 115| 15| 0.28 -

30 | 684 68 15| 1844 46 28 - 4 90 679 27 17| 161 81| 19 0.9 0.3
31| 703/4| 48| 41| 1530 124 39 - - 141 | 854 | - 21 | 369 | 151| 20| 1.07 0.16
32| 703/5| 50 35| 1440 165 148 50 - 67 567 | 33| 33| 467 154 16 2.3 0.17
33| 705 85| 39| 197(¢ 88 100 46 - 132 | 837 19 32| 379] 198 34 15 0.16
34 | 705/1| 46| 48| 850 245 757 143 - 255 | 667 | - 9 266 | 108| 5 0.42 0.38
35| 707 - 35 | 1560| 168| 88 16| - 143 | 737 | 32 31| 389 159 20 11 0.19
36 | 740/1| 133] 90| 502( 98 71 - - 680 | 930 | - 10 | 240 | 121| 9 0.18 0.73
37| 740/2] 55| - | 2120| 65 4| - 7 368 | 616 27| - 75 127 | 17| 0.35 0.6
38 | 841/2| 67 20| 2140 162 41 - - 170 | 536 19 30| 400 79| 40  0.46 0.32
39 199 2 1| 2010 1 4 3 5 60| - 6 13 | 167 71| 12 1.2 -

40 | 200 4 - 1280 - 54 19 9 655 7 12 17 400 100 6 0.1% 0.01L
41 | 201 5 5| 2830 22 78 22 7 88 - 7 32 | 417 | 127| 18 144 -

42 | 206 6 3 | 2930 - - - 5 53 - 18 32 | 433| 133] 16 2.51 -




IIpononxenue tabun. 5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
43 | 501 - - | 4580 | - 102 | - 15 104 - 30 33| 418 176| 19  1.69 -
44 | 507 - - [ 1990 - 84 | 31 12 64 - 25 10 | 152| 198| 15 3.09 -
45 | 519 - - | 1840 | 43 58| - 9 108 - 19 7 178 | 192| 12 1.78 -
46 | 578 - - | 4260 | 58 45| - 12 146 - - 22 | 253 64 | 14| 0.44 -
47 | 547 - - 829 29 39 29| - 92 - 19 1 137 | 133| 9 1.44 -
48 | 547/1| - - | 4670 - 97 39 7 72 - 2 57 | 486 | 171 33 2.38 -
49 | 548 - - | 4110 | 67 67 10 12 196] - 13 36 | 766| 163| - 0.83 -
50 | 569 10| - | 2580| - 54 | 38 5 37 - 31 9 121 272 20, 7.35 -
51| 573 - - | 2590 | 40 - 42 7 79 - 24 10 | 137| 231| 13 292 -
52 | 575 - - | 2890 - 43 9 9 73 - 27 4 107 | 109| 10, 1.49 -
53 | 576 - - | 2850 | - 55 26 9 12 - - 4 90 306 | 25| 25.5 -
54 | 595 - - | 3186 | - 134 | 16 5 74 - - 16 | 171 | 186| 14| 251 -
55 | 579 6 - 12030 | - 2 35 5 91 - - 6 116 | 219| 19| 241 -
56 | 582 - - 2990 - 115| 49 6 81 - - 19 | 254 | 215| 18| 2.65 -
57 | 584 - - | 4170 | - 24 | 32 5 99 - - 16 | 184 | 238| 19| 2.40 -
58 | 587 - - | 4200 - 41 - 7 259 - - 16 | 243 58 | 14| 0.22 -
59 | 588 - - | 3680 3 17 15| - 165 - - 17 | 294 96 | 12| 0.58 -
60 | 589 - - | 4940 - 16 - - 78 - - 15 | 168 84 | 18| 1.08 -
61 | 590 - - | 4030| 35 57 26 6 16| - - 10 | 175 | 147| 16| 0.92 -
62 | 704 45 28| 103 156 14 48 - 100 | 595 | - 17 | 322 | 178| 15 1.78 0.17
63 | 610 - - | 5290 | 37 - - 14 114 - 20 13 | 184 37 8 0.32 -
64 | 612 5 - | 3514 - 27 20 8 113 - 12 4 136 | 169| 12 1.49 -
65 | 647 - 8 | 3410| - 50 - 9 54 - 10 12 | 169| 190| 20 3.51 -
66 | 650 - - | 2600| 17 89| - 16 118 - 10 16 | 126| 153| 14 13 -




OkoHyaHue Tabu. 5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
67 663 - - | 2740 | - 55 58 - 168 - 17 5 150 | 143 9 0.85 -

68 693 83 16 676 103 50 50 - 9 - - 19 85 325| 25| 36.1 -

69 706 - 24 | 1550| 206 26 34| - 105 776 33 24| 247 174 20 1.66 0.13
70 | 708/3| 79 34| 127( 88| - - - 116 500 | - 18 | 172 | 141| 17 1.21 0.23
71 711 62 27| 113(Q 69 49 53 - 76 593 | - 26 | 239 | 154| 17 2.03 0.13
72 713 48 34| 113Q 104 4] 5 - 132 500 | - 9 138 | 136| 1.1 1.0 0.26
73 716 44 47| 196Q 121 44 39 - 99 680 22 21| 268 155 22 1.56 0.14
74 717 56 43| 1490 57 46 31 - 163 646 | - 13 | 284 | 139| 12| 0.85 0.25
75 718 - 19 794 36 24 33| - 66 410 18 8 94 142 14 2.15 0.14
76 719 16 39| 117Q 166 31 - 6 309 715 | - 20 | 333 | 139| 10] 0.44 0.43
77 753 64 23| 1240 113 69 16 - 54 440 | - 10 94 117 | 19| 217 0.12
78 782 47 28| 1350 141 44 37 - 112 763 | - 8 325 | 119, 17 1.06 0.15
79 785 50 45| 172Q 142 76 17 5 84 693 - 26 | 354 | 144| 21 1.67 0.12
80 793 - 42 | 1570| 100| 43| - - 93 850 20 31| 418] 141 17 1.52 0.11
81| 793/2| - 33 | 1560| 106 68| - - 83 728 26 32| 318 122 17 1.47 0.11
82 840 - 50 | 2070| 132| 42| - - 146 656 24 9 84 148 13 1.0 0.27
83 | 868/1| 46 32| 1220 178 81 44 - 71 643 37 14| 290| 161 14  2.27 0.11
84 539 - - [ 1390 - 30 - 15 40 - - 15 | 119 | 299| 25 7.5 -

85 540 - - | 2187 | 45 48 27| - 39 - 20 18 | 144| 318 25 8.15 -

86 603 - - 2190 - - 41 8 21 - - 14 | 108 | 280| 25 13.3 -

87 | 607/2] - - | 1620 27 21 47 11 35| - - 9 96 312 21 8.9 -

IIpumeuanue. 1-28 — nmuH30BUAHO-TIONOCYAaTEIe MUTMATHTHL, 29-38 — nopdupobdiaacToBeie ampnu60s-OHOTHTOBEIE THEHCO-

TPaHOIMOPHUTHI M THelcorpanocueHUTH; 39-83 — mopdupobaacToBsie OHOTUTOBBIC THEWICOTpaHUTHI; 84-87 — mopdupodIacToBEIC Neii-

KOKpaTOBbIE THeHcorpanuThl. [Ipodepk — aeMeHT He 0OHapy KeH.
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Tuman. lloBeimenHoe coxaepkanue tutana (2500-4500 r/1) xa-
pPaKTEepHO IJIsl TPAHUTOUIIOB ¢ OoJiee HU3KOH KPEMHEKHCIOTHOCTBIO
(SIO;, = 67-72%), mpuyeM MHUIMATHTHl KOHIEHTPHUPYIOT THTaH B
mpenenax 2700-3000 r/t. [TogaBmnstomiee 60MBIMUHCTBO MTOpdupodIIa-
CTOBBIX THEHCOTpPaHHTOB W 0OoJiee KHCIBIX MHUTMAaTUTOB OOJIAJAroT
HIDKEKJIapKOBBIM coziepaanueM tutana (1000-2200 r/t1).

Meos. KnapkoBoe M BBIIIEKIAPKOBOE KoimgecTBO meau (25-50
I/T) XapaKTepHO MPEUMYIIECTBEHHO JUIsi TOPPHUPOOIACTOBBIX THEHCO-
rpaautoB (SiO, = 73-76 %). Yacth 3THX MOPOJ, MMEIOIINX ITOHH-
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KEHHYI0 KPEMHEKUCIOTHOCTD, @ TAK)KE MUTMAaTUTHI COAEPKAaT Me/b B
HIDKEKIIAPKOBBIX KOJMYECTBAX.

Lunk QukcupyeTcs B HIKEKIAPKOBBIX KOJMYECTBAX BO BCEX
Pa3sHOBUIHOCTSX I'PAHUTOMAOB 1-ro 3tama. Haubonee moBbllIeHHEBIE
conepxkanus 1mHKa (50—60 1/T) XapakTepHbl IS TOPHUPOITACTOBBIX
THEHCOrpaHUTOB B MHTEpBasie kpeMHeKHcIoTHOCTH SIO, = 70-76 %.
B Murmarurax ¢ Takoi jke KpeMHEKHUCIOTHOCTBIO COZIEpKAaHUE LIMHKA
coctaiseT 30-35 r/1.

Csuney KOHLEHTPUPYETCA B TpaHUTOUAAX-1 MPEUMYIIECTBEHHO
B KiapkoBbix KomnuecTBax (13—-30 r/t). TloBeImieHHBIE COAEpIKAHUS
cBUHIA (25-32 T/T) XapakTepHbI Ul JICHKOKPATOBBIX MOphupobdia-
croBeix rHeicorpanutoB (SiO, = 74-76 %). BrlmekinapkoBbie
KOHIIEHTpaluy cBUHIA (55—65 1/T) oTMeuaroTcss B OMOTHTOBBIX IOP-
(GupoOIACTOBBIX THEWCOrPaHUTAX M ME30KPATOBBIX MHIMaTHTaX
(SiO, = 70-73 %).

Mbluubsax B BBIIIEKIAPKOBBIX H CIEIHATA3UPOBAHHBIX 3HAYCHU-
sx (5—15 r/t) 3adukcupoBaH kak B mophupoOIacTOBBIX THEHCOTPaHH-
TaX, TaK ¥ MUIMaTHTaX. XapaKTePHO, YTO B BBICOKOKPEMHEKHCIIBIX
pasHOBHIHOCTSIX 3THX opof (SIO, = 75-76 %) ycraHoBiIeHbI HanbO-
Jiee HU3KUE cojiepykanus Mbiiibska (1.5-4.5 v/1).

Cmponyuii oTMeJaeTcss B TPaHUTOUaX-1 TOJIBKO B HIDKEKIAp-
KOBBIX KonmyecTBax (45-200 r/t). [loppupobdiacToBble THeWcCOrpaHu-
TBI 1 MHUTMATHTHI ¢ cofepkannem SiO, = 74—76% xapakTepH3yoTCs
HanOoJiee HU3KUMH KOHLEeHTpawmsamu crponims (45-70 r/t). ['panu-
TOHJIbl HECKOJIBKO MOHMKEHHOW KPEMHEKUCIOTHOCTH (69—72 %) 00-
JafatoT 0oJiee BEICOKMMH cojiep kanusiMu cTporiust (170-210 r/T).

Tanmu. Tlo BenmumHe CcoAEp)KaHWSI TaJUTMSL BBIIEIISIOTCS JBE
rpyninsl rpanutonnoB. K nepBoit rpynme otHocsTes nopdupodnacro-
BbI€ THEHCOTPAaHHUTHI, KOHIICHTPUPYIOIIHE TaJUTUi B KoJiyecTBe 4—12
/T (HIKEKJIApKOBBI ypoBeHb). Bropas rpymma mopon npencraBieHa
MHUTMaTHUTaMH, B KOTOPBIX COJEPXKAHHE rajllhs COOTBETCTBYET Kiap-
KOoBOMY ypoBHIO (16-26 1/T).

Hmmpuii B paccMaTpuBaeMbIX TPAHUTOUJAX OTMEUYACTCS HC-
KIIFOUUTENIFHO B HMYKEKITAPKOBBIX KOJIHUYECTBAX, IPU 3TOM, MUTMATH-
TBI U MOJABJISIFOLIEe OONBIIMHCTBO MPOAHAIM3UPOBAHHBIX MOPHUPOO-
JIACTOBBIX THEWCOIPAHUTOB COAEPKUT UTTpUH Ha ypoBHe 5-20 T/T.
[opdupobnacToBbie THEHCOTPAHUTHI TOHMKEHHOH KPEMHEKUCIOTHO-
ctu (SiO, = 67-72 %) HakaruTHBAIOT UTTPHi B KonudectBe 30—33 /1.

Lupronuti Taxxke, KaKk ¥ WUTTPHHA, OOHAPYKHBAaeT J[BA YPOBHS
KoHIeHTparmii: kimapkoBblit  (100-300 T1/T) W BBIIEKIAPKOBHINA
(400—450 1/T). BhIlIEKIapKOBOE KOIUYECTBO XapaKTEPHO UIsl MOpGhu-
pOOIACTOBBIX THEHCOTPAHUTOB TMOHW)XEHHOW KPEMHEKHUCIOTHOCTH
(SIO; = 67-71 %).
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Py6uouii KOHIIGHTpUpPYETCS B TpaHHUTOUAAx-1 Ha KIApKOBOM
ypoBHe (100-300 1/T), IpEYeM MO COACPIKAHUIO ITOTO 3JICMCHTA
MUTMaTHUTBI U TIOPHUPOOITACTOBBIC THEHCOTPAHUTBI OCOOBIX PA3THUUI
HE UMEIOT.

Huobuii  dukcupyeTcss NMPEUMYIICCTBEHHO B HIDKEKIAPKOBBIX
kosmuecTBax (Menee 20 I/T), HO OTMEYAIOTCS OTJCIbHBIC PA3HOBH/I-
HOCTH TIOp(HUPOOIACTOBBIX THEHCOTPAHUTOB HATPHUEBOTO YKIIOHA, KOH-
LEHTPHUPYOLIHE HIOOHM B BBIIEKIAPKOBBIX 3HaUeHUX (6570 /).

Takum o0Opazom, AJisl MOJABIISIONIETO OOJIBIIMHCTBA TPOAHAIN-
3UPOBAHHBIX MHKPO3JIEMCHTOB HE OOHAPYKUBACTCSI KaKOTO-JINOO Cy-
LIECTBEHHOTO Pa3IM4Ks B PACHPE/ICICHUH UX B MUTMATHTAaX WM TIOpP-
(upoOIacTOBBIX THeWcorpaHnTax. TeM He MeHee, HaMe4aeTcsl TeH IeH-
s yBenudeHus koHuenrpamuii Cu, Zn, Pb, Sr, As, Zipu nepexoze
MUTMATHTOB B MOP(UPOOIACTOBBIC THEWCOTPAHUTHI. YBEIUYCHUE
KPEMHEKUCIIOTHOCTH TPAaHUTOHMJOB CONPOBOXKIACTCS YMEHBIICHUEM
cozepkanuii B Hux Ti, Pb, Sr.

Bennunna pyOMAMA-CTPOHIIMEBOrO OTHOIICHHS B paccMaTpH-
BaeMbIX TOpOJIaX HE OIyCKaeTcs HIDKEe 3HadeHwid 1.5, T. e. rpaHuTOU-
Jbl 1-ro srana ¢popmupoBanus YankoBcko-EIaHYMKOBCKOTO MacCHBa
0 3TOMY TIOKa3aTeIF0 COMIOCTABUMBI C TPAaHUTOUAMH KOPOBOTO IPO-
UCXOXKAeHUs (cM. puc. 25).
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I'nasa 3. TPAHUTBI BTOPOI'O DTAITA ®OPMHUPOBAHUSA
YAMIKOBCKO-EJIAHYUKOBCKOI'O MACCHUBA

3.1. ®anuaabHble PAa3HOBUAHOCTH IPAHNUTOB-2

OnuceIBaeMble TPAaHUTBI, KaK M TPAaHUTOUIBI- 1, MHOTOdAIaIbHEI,
YTO BBIPRKEHO B PAa3BUTUHU IMOPOJ, OTIMYAIONIIMXCS MO CTPYKTYypHO-
TEKCTYpHBIM M MHHEpaJbHBIM OcoOeHHOCTsIM. Cpelau TpaHUTOB pac-
MIPOCTPAHEHBI MENKO3EPHUCTBIE, MEIKO-CPEAHE3EPHUCTBIE, CPEIHE3EP-
HUCTBIE W CpeIHe-KPYITHO3EPHHUCTHIE PAa3HOBHUIAHOCTH KaK THEHCOBHI-
HOTO, TaK ¥ MAacCHBHOTo ciokeHus. [lo MHHepaibHOMY cocTaBy pas-
JUYAIOTCS  JICMKOKPAaTOBBIE, OWOTUTOBBIE, OMOTHT-MYCKOBHTOBBIE W
MYCKOBHUTOBBIE TPAHUTBI, MEXy KOTOPBIMH CYIIIECTBYIOT ITOCTETIEHHBIE
HEPEXOBI.

Bbuomumosule u neiikokpamogule eHeticoepanumol

BuoTHTOBBIE U NIEHKOKPATOBBIE THEHCOTPAHUTHI HAUOOJIBIIIEE pac-
MIPOCTPaHEHHUE TOyYWJIM B CEBEpHOW YacTH YamrkoBCKOTO BBICTYTIA,
IIe WMH CJIOXEHO OTHocuTenbHO KpymHoe (1.7x%3.5 kM) Tedno,
BBITSHYTOE B CyOMEpUIMOHAIBLHOM HAINPABICHUU U PACILEIUIAIOIIEECs
K 0Ty Ha sl JalWKoOOpa3HBIX HHBEKIHMH MOIIHOCTHIO 150-250 M
U MPOTSHKEHHOCTHIO mopsiika 1.5-3 kM (cm. puc. 11). I'parntHOE Teno
U JaiikooOpa3Hble HHBEKLUH 3aJeraloT COTJIACHO CO CTPYKTYpaMH
BMEIIAIOIINX TPaHUTOUIOB 1-ro ATama. [lapannensHO BOCTOYHOIN Tpa-
HUIIE 3TOTO Tela Pa3BUT PAJ NACK MEIKO3EPHHUCTHIX JICHKOKPAaTOBBIX
MAaCCHBHBIX TPaHHUTOB, TPOCIEKHBAIOIINXCS MO TMPOCTHPAHHUIO JI0
4.5 kM. HeGomnpimoli miomany BBIXOABI MEIKO3EPHUCTHIX THEHCorpa-
HUTOB OTMEYAIOTCs BAOJIb 3aM1aAHON ¥ BOCTOYHOM rpaHul Yamkoscko-
T'O BBICTYIIA, @ TAKXeE Ha €ro I0)KHOW OKOHEYHOCTH.

Bnonb ceBepHoii rpanuibl KOxHo-EnanunkoBckoii anogussl pas-
BHUTa 3HJOKOHTaKTOBas 30Ha mupuHoil 150400 M, mpencraBieHHas
MEJIKO3EPHUCTHIMA ~ OMOTHUTOBBIMH ~ THEHCOBHIHBIMH  T'PAaHUTAMH,
HUMEIOIUMHY MOCTENIEHHBIN NepeXo K MyCKOBUTOBBIM T'PAaHUTAM 4epe3
OMOTHT-MYCKOBHTOBEIE Pa3HOBUIHOCTH.

BbuotuTOoBbIE 1 JIEHKOKPATOBBIE TPAHUTHI UMEIOT MEITKO3EPHUCTYIO
1 MEIIKO-CPETHE3EPHHUCTYIO CTPYKTYPY U PasziIMuHYyIO CTEeTIeHb pa3rHen-
COBaHHOCTH OCHOBHOM MacChl — OT YETKO THEHCOBUAHOM, 110 BHEITHEMY
00JIMKY HallOMUHAIOIIEH THEWCHI, 10 c1abo rHeCOBUIHOM, MpaKkThuye-
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CKM MaccHBHOH. ['HeicoBHIHOCTH 00yCIOBJIEHA CyOnapanienbHbIM
PpacIioyIo’KEHHEM BBHITSHYTHIX 3€pPEH BCEX MOPO1000pa3yonnX MUHEPa-
JIOB, HO Yamlle Bcero OMoTHTa M KBapua. LIBeT rpaHUTOB 3aBUCHUT OT
npeobiafaHus B HUX PO30BATOIO WJIM JKENTOBATO-OEJIOro IOJIEBOTO
IIraTa ¥ KOJMIecTBa OMOTHTA.

[To MuHEpaIbHOMY COCTaBYy BBIICISETCS JICMKOKPATOBBIE U OHO-
TUTOBBIE, CYIIECTBEHHO TUIarMOKIIA30BBIE M JIBYIIOJIEBOIIIIATOBBIE Pa3-
HOBU/IHOCTH TPaHUTOB. B Ieiikorpanurax conepxkaHue OHOTHUTa He
npeBbiaer 5 %, xonuyecTBo kBapua gocturaet 25-30 %. B mmaruo-
TpaHUTaX KOJIMYECTBO IUIATMOKIIa3a cocTaBisier 55-60, xamueBoro mo-
neBoro mmata 10—-15 %, B 1BynoJIeBOIINATOBBIX PAa3HOBUAHOCTSIX — IO
30-40 % cooTBeTCTBEeHHO. B OMOTHTOBBIX TpaHUTAX CollEepKaHWE OHO-
TuTa yBenuuusaercs 10 10—15 %, HECKONIBKO yMEHBIIAETCsI KOJITHNYECT-
BO kBapua (2022 %) u HONeBBIX INNATOB (CyMMapHOE KOJIMYECTBO
IUTarMoKiIa3a ¥ KaJueBoro nojiesoro mmara ~ 60—65 %). Muorga npu-
CYTCTBYIOT €JMHUYHBIE 3¢pHA POrOBOM 0OMaHKH.

Jeycaroosanvie (buomum-mycKosumossie) 2panumoi

JBycntonsHple TPaHUTHI (PUKCUPYIOTCS NPEHMYLIECTBEHHO B Ce-
BEPHOI1 TOJIOBUHE LeHTpalibHON YacTu FOxHo-EnanunkoBckoii anodu-
361 Ha mIomaay nopsiaka 3 kM. C ceBepa JIBYCIIOASHBIC TPAHUTHI Ipa-
HUYaT ¢ OMOTUTOBBIMH, a C 3amaja M I0ra — MyCKOBUTOBBIMH TPaHHUTA-
MH, C KOTOPBIMH CBSI3aHBI MIOCTEIIEHHBIMH TiepexofamMu. Kpome storo,
OMOTHUT-MYCKOBHUTOBBIE TPAaHUTHI PACHPOCTPAHEHBI TAKXKE HA CTHIKE
YamkoBckoro Beictyna ¢ ero HOxxHo-EnanumkoBckoit anoduzoit u 06-
pasyoT psAA KPYNHBIX WHBEKIWH B IIIarHOTHEHCAaX eIaHYNKOBCKOU
TOJIIM B pallOHE pacIleryieHus arno(u3bl MyCKOBHUTOBBIX I'DAaHUTOB B
BOCTOYHOM 4acTH ElaHYMKOBCKOrO THEWCOBOTO KyIIOJIa.

[lo BHemHEMy BHIYy ABYCIIOISHBIE TPAHWUTHI IIPEACTABISIOT
€000l MeJKO-CpeHe3ePHUCThIE TTOPOIBl PO30BATO-CEPOTO U CBETIIO-
Ceporo IBeTa CO ClIad0 BBIPaKEHHOW THEHCOBUIHOCTEIO. COCTOST
u3 marnokiaza 30-35, kanueBoro moneBoro mmara 20-25, kBapua 22—
25, buorura 5-15, myckoBurta 5-15 %. JIBycnronsiHbie TPaHUTHI SIBIISI-
IOTCSI TIPOMEXYTOUHON (harmelt Mexxy OMOTHTOBBIMH M MYCKOBHTO-
BBIMM IPaHUTAMH, B CBSI3U C UEM ISl HUX XapaKTepHbI LIMPOKUE KoJle-
0aHuUs B COJIEPKAHUAX OMOTHTA M MyCKOBUTA.

Myckosumosvie epanumuol

MyCKOBHUTOBBIE TPAaHUTHI PACHpPOCTPAaHEHBI TOJBKO B Ipeaenax
IOxHO-EnanunkoBcKoi anou3bl, 9TO Pe3KO OTIMYAET 3Ty CTPYKTYPY
OT JpPYruX CTPYKTYp M MAacCHBOB YallIKOBCKOTO KOMIUIEKCA.
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B. H. IOpeukuii u ap. (1982) cuurtaioT, 4T0 MYyCKOBHTOBBIE TDAHUTHI
ObUTM 00pa30BaHbI B pe3yJIbTaTe HAJIOXKEHHOW HA OMOTUTOBBIE TPAHHUTHI
myckoButHzanuu. Y. C. bopoguna u I'. b. @epmratep npuBoasaT aaH-
Hbl€, CBUAETEIHbCTBYIOIINE O MarMaTU4ecKod IPHUpOJe MYCKOBHTA B
CMIAHYMKOBCKHX rpanuTax [6, 8]. MbI mpuaepxuBaeMcst TaKOH JKe TOU-
KU 3peHHs Ha MPOUCXOXKICHHUE MYCKOBHTOBBIX TPAaHHTOB M IOJaraeM,
YTO 3TH TPaHUTHl ObUTH cpopMupoBaHbI B sape YalIKOBCKOTO aHTH-
KIIMHAJIBHOTO BBICTYIA C TOCIEIYIOMINM UX BHEAPSHUEM B BUJE IYTO-
00pa3Hoii B 1aHe ano¢u3sl B I0XKHYIO YacTh EjlaH4MKOBCKOro rueiico-
BOTO KyIoJa.

MyCKOBUTOBBIE TPAHUTHI MPEJICTABIISIOT COO0I MENKO-CpeiHe3ep-
HUCTBIE TIOPOABI CBETIIO-CEPOTo IBETa, OOBIYHO WHTEHCHBHO pacciaH-
noBaHHble. COCTOAT M3 IUIarnokiaza 18—23,kaaueBoro mojeBoro Iima-
ta 30-35, kBapua 22-25, myckoBura 15-25 %, eOMHWYHBIX Yelryd
6uotnTa. XapakTepHa THEMCOBHIHAS TEKCTypa, C HAIIPaBJICHUEM KOTO-
PO coBIIaiaeT CIaHIEBATOCTb.

3.2. KOHTaKTOBBIE U3MEHEHHS I'paHUTOB
H BMEHIAOIIHUX MMOPOoJa

Xapaxmepucmura KOHMAKmog mexncoy PayuanrbHblmu
PA3HOBUOHOCIAMU 2PAHUMNOG-2

I'maBHBIME (anuadbHBIMU PAa3HOBUIHOCTAMH IIOPOJ 2-TO 3Tama
¢dopmupoBanua YamkoBcko-ETaHUNKOBCKOTO MaccHBa ABISIIOTCS OHO-
THTOBBIE, JIBYCIIIOSIHBIC, MyCKOBHTOBBIC M JIEHKOKPATOBEIE THEHCOTpa-
HUTHI ¥ TPAHUTHI, B3AHMOOTHOLICHHUS MEXKIy KOTOPBIMH HaOJIOAAINCH
B psi[ic YYaCTKOB MACCHBA, IJIC Pa3BUTHI COBMECTHBIC X BBIXOJBI. Tak,
I0r0-BOCTOYHEE TOpB! Kpyrias ycTaHOBIEH NMOCTEIEHHBIH IEpexXox OT
MYCKOBHUTOBBIX K OMOTHTOBBIM I'DaHHUTaM, OCYLIECTBIISIOIIUICS B HMH-
TepBaie 150 M, Ipu 3TOM KOJIMYECTBO KBaplia M IOJEBOTO INIaTa B
9THX PA3HOBUIHOCTAX T'PAHUTOB MPAKTHYECKU COXPAHAETCSA IOCTOSH-
HBIM, HO MEHSETCs coJepikaHue WM OuoTura, wid MyckoBura. Hame-
9aloTCsl CICAYIONME HEePEeXOJHBIC 30HBI MEXIY MYCKOBHTOBBIMH H
OUOTHUTOBBIMHU TpaHUTamMH (puc. 26, T. H. 666—670).

— MYCKOBHUTOBBIH I'PaHUT (MycKOBHT 15-25 %, OMOTUT — ex. 3H.);

— OMOTHT-MYCKOBHUTOBBIH IpaHUT (MycKOBHT 15-17, 6rotut 8-10 %);

— MyCKOBUT-OUOTUTOBBIH IpaHuT (MyckoBUT 4—6,0n0tHt 12-15 %);

— OnotuToBEIiA TpanuT (6motHT 10—18 %, MyCKOBHT ex. 3H.).

XapakTepHO, YTO B JBYCIIOASHBIX PAa3HOBHUIHOCTAX T'PAHUTOB
OUOTUT OOBIYHO MYCKOBUTH3UpPOBaH. Kpome Toro, Mexay 30HamMu
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Puc. 26. [locreneHHbIH Mepexo1 MyCKOBUTOBBIX I'PAaHUTOB B OMOTHTOBBIE
rpaHuTHI (ceBepo-3ananHas 4actb IOxHo-EnanunkoBckoid anodussl, cxemaTu-
YEeCKH paspes).

VYcioBHble 0003HaUeHUS CM. puc. 16.

OMOTUT-MYCKOBHUTOBBIX M MYCKOBHT-OMOTHTOBBIX T'PAaHUTOB pacrpo-
CTpaHEHbI ABYCIIOJSHbIE TPAHUTHI IPUMEPHO ¢ paBHBIM (10 10-12 %)
CoJIepKaHUEM MYCKOBUTA U OMOTHUTA.

AHaJOTHYHBIE MEPEXOIbl MEXKIY MYCKOBUTOBHIMH M OHOTHTOBBI-
MU TpaHWTaMH OTMEuYEHBl  ceBepo-3amajHee Topbl  Kpyrmas
(puc. 27, T. H. 961-964). O6pamaer Ha ceO1 BHUMaHUE TOT (AKT, 4TO
(auusi OMOTHTOBBIX IPAaHUTOB PA3BHUBAETCSl HEIOCPEICTBEHHO B JHJO-
KOHTAaKTE€ C BMEHIAIOIIMMH OMOTHTOBBIMH IIarMOTHEHCAaMM eNaH4u-
KOBCKO# Tomiu. [1o100HOEe HEOJHOKPATHO HAOIIOAATIOCH TAKKE U B
JIPYTUX KOHTAaKTOBBIX YacTAX FOxxkHo-EnaHunkoBckoi anodu3sl.

Ha 3amagrom 6opty xotioBuHBI 03. bon. Enanunk (puc. 28, 1. H.
741-743) B 30HE mMepexoja MyCKOBUTOBBIX IPAHUTOB K OMOTHTOBBIM B
paspese oTMedaeTcsl YepeoBaHue TI0JI0C, CIIOKEHHBIX JIBYCIIOASHBIMA
U OMOTMUTOBBIMH rpaHuTamu. OOIIas MOIIHOCTh TEPEXOJHOH 30HBI
oneruBaercs B 1150 M, mpudemM B ee cocTaBe JOMUHUPYIOT JBYCIIOS-
HBIE TpaHUTHL. Ilepexos MyCKOBHTOBBIX TPAaHHUTOB B JBYCIIOASHBIC U
Jajee OMOTUTOBBIE PA3HOBHIHOCTH IOCTEIIEHHBIN 3a CUET BO3PACTAHUS
KOJINYECTBA YaCTO MYCKOBHTH3UPOBAHHOTO OMOTHTA TIPU OJTHOBPEMEH-
HOM CHWDKEHHH COJCp)KaHWH (IIOYTH [0 ITOJHOTO MCYE3HOBEHUS) MYyC-
KOBHTA.

bt

961 4

++*++

# x|<962+1r 963+ +‘h\\ \! \964
LR U,{#\‘I"\‘\,\

100 0 100 200 300m
1 L J

L 1

cmorn|etas,

savvar

Puc. 27. KoHTakTOBBIE N3MEHEHHS MYCKOBUTOBBIX TPAHUTOB M IUIAaruor-
HelcoB (ceBepo-3amaaHas 4acTh HOkHO-EnaHIMKOBCKON amoQu3el, cXeMaTH-
YEeCKHUH IJIaH).

YcnoBHble 0003HaUCHUS CM. pHC. 16.

72



c3 0B
744 743 742 740 741

Y O Y OOERRY X N X %
RRSRNCARREC R 35
W \ Xk x R

100 0 100 200 300m
SN NS I

Puc. 28. TlocreneHHblit mepexo; ONOTUTOBBIX TPAHUTOB B MYCKOBUTOBBIE
IpaHuTHI (3anaaHblii 60pT KOTIOBUHBI 03. b. Enanunk, cxemaruueckuii paspes).
VYcnoBHble 0003HaYCHUS CM. pHC. 16.

Takum ob6pazom, HOxHo-EnanunkoBckas arnodusa He 0JHOPOIHA
MO0 MHHEPAJbHOMY COCTaBy CJIArarolllMX €€ TPaHHTOB. BHOTUTOBBIC
TPaHUTHl PacIpPOCTPAaHEHbl OOBIYHO B HHJOKOHTAKTOBBIX YACTSAX aro-
(GU3BL, XOTS OTMEYAIUCH (HAKTBl CMEHBI JBYCIIOISIHBIX TPAHUTOB HE
OWOTUTOBBIMH, a JIGHKOKPATOBBIMH PA3HOBUIHOCTSMH, Pa3BUTHIMU
HEMOCPEICTBCHHO B KOHTAKTE C BMEIAIOIINMHU [TOPOJAMH.

Xapakmepucmuka KOHmMAaKkmoe epaHumoe—Z C smewyarouumu
nopodamu. HH‘beKLﬂtOHHble Muemamunivl

Ha reonoruueckue miaaHbl 0KHOW 4acTH YalIKOBCKOTO BBICTYIIA
u ero FOxuo-EnanunkoBckoii amodussl (cM. puc. 14, 15) BbiHeceHbBI
npoQuiIbHBIE TEpeceYeHuss KOHTPAKTOBBIX 30H TPAaHHTOB-2 C BMe-
LIAIOIIMMHU TOPOJIaMU, YTO WILTIOCTpUpyeTcs puc. 29-37.

[ToneBrle HaOIrONEHWS B IOTO-BOCTOYHOM dYacTH YamIkoBCKOTO
BBICTYNa M BJIOJIb FOKHOW rpaHuibl FOxHO-EnanunkoBckod anodusbl
BBISIBIUIM CIIEyIOIMEe HanOoJiee XapaKTepHbIE KOHTAKTOBBIE M3MEHE-
HUSI TPAHUTOB M BMELIAIOUINX MOPOA. B HIOKOHTaKTE MaccuBa cpen-
HE3epHUCTHIX MYCKOBUTOBBIX I'DaHUTOB OOBIYHO pa3BUBaeTCA (arus
MEJIKO3EPHUCTHIX TPAHNUTOB, COJIEPKAIINX HEUETKHNE «OUKOBHIE» BBIJIE-
JIeHUs TIOJIEBOTO WINAaTa, MPUYEM THEHCOBUAHAS TEKCTypa MOJOOHBIX
TPaHUTOB YacTO CMEHSETCS IpephIBUCTO-TIoNIocyaroil. Hemocpencr-
BEHHO Ha KOHTAKTE C IUIarMOTHEWCaMH B MyCKOBHUTOBBIX I'PaHHUTAX IO-
SBISIETCSL OMOTUT, HEPEIKO IOABEPrHYTHIH MYyCKOBUTH3AIMU M XJIOPH-
TH3AIIH, @ TAKXKE MPOSBISIETCSI HHTEHCHBHOE TIETMaTUTOO0Pa30BaHME B
BUJIE THE3[, JIMH3 U MAJIOMOIIHBIX JKHJI M MPOKHUIKOB IPyO03epHUCTOTO
rermMaTuTa. [Imarnorselicsl B KOHTaKTe C MYCKOBHTOBBIMH T'DaHUTAMHU
OOBIYHBI MyCKOBHTH3HpOBaHbL. ConepkaHie HOBOOOPa30BaHHOTO MYC-
KOBHUTA, YaCTO Pa3BHBAIOLIETOCS IO IUIOCKOCTSM PaccllaHLeBaHUs Iula-
THOTHEWCOB, mopoi gocturaet 12—15 %.
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Xapakrep KOHTaKTa IPaHUTOB ¢ aM(UOOIUTAMH HECKOIBKO MHOM.
KoHTaKTbI 00BIYHO pe3KHE, COMPOBOKAAEMbIC 00pa30BaHHEM SHIOKOH-
TaKTOBOH (haliy MENIKO3epHUCTHIX TPAaHUTOB. B 0HMX ciydasx Hemo-
CPEACTBEHHO Ha KOHTaKTe ¢ aM(pUOOINTaMH MYCKOBUTOBBIE I'DAHUTEHI
CMEHSIOTCS OHOTUT-MYCKOBUTOBBIMH Pa3HOBHIHOCTSIMU,
B JAPYTUX CIy4asX BO3HHUKAET YHIOKOHTAKTOBAs OTOPOYKA, COCTOSIIAS
U3 JICHKOKPATOBBIX TPaHUTOB. B am¢ubonuTax BOJW3M KOHTAKTa
C TPaHUTAMH YacTO TMOSBIISFOTCS JIMH3BI U TapajulesibHbIe MPOXKHIKH
(10JI0CHI) MHUKPO3EPHUCTOrO KBaplia MM e KBapL-I10JEBOLIIaTOBOIO
arperara, T. €. aM(HUOOIHUTHI TTOABEPTAIOTCS YACTHYHO MUTMATH3AINH.
Wuorna B o0nacT SHAOKOHTAKTa TPaHUTOB ¢ ampubonutamu pukcu-
PYIOTCS CIIeMyIONINe MEPEeXOIHbIC 30HBI: HEYETKO MmopdupodracTuye-
CKHE THEHCOBUIHBIC TPAHHUTBHI C THE3JAaMH M JXKMJIAMH TerMaTHTa —
CPEAHE3epHHUCTHIC JIEHKOKPATOBbIE TPYOOTHEHCOBUIHBIE T'PAaHUTHI —
MEIKO3EPHUCTHIC JISHKOKPATOBbIE THEHCOBUAHBIE TPAHUTHI C THE3AaMH
MerMaTura.

Ha 3amagnom 6opry koTinoBuHBI 03. boji. EnaHunk B KOpeHHOM
00HaXXeHNH HaOMIOAI0TCS CIEAYIONIe N3MEHEHHS IOPOJ Ha KOHTAKTe
rpauutoB ¢ ampubonmuramu (puc. 29, T. H. 740). B HmwxHe# yacTu
CKQJIFHOTO BBIXOAA Pa3BUTHI MENKO-CPEIHE3ePHHUCTHIE HEYETKO THEH-
COBHUJIHBIC aM(pHUOOIUTHI, KOTOPHIC BHINIC MO OOHAKCHUIO CMCHSIOTCS
MEITKO3EPHUCTHIMH OMOTHUTOBBIMU T'HEHCOTPaHUTAMH CBETIION PO30Ba-
To-cepoil okpacku. KommuectBo Onotuta B rpanutax gocruraer 10 %,
coIlepkaHue KBaplla HE MPEBBIIAeT 25, miarnokiaza 35, KaaueBoro
nonesoro mmara 30 %. [To HanpaBneHnIO OT aM(pHOOTUTOB K TpaHUTAM
HaOJIIOAI0TCS JIBE TEPEXOJHBIC 30HBI: KPYIMHO3EPHUCTHIC HEPABHO-
MEPHO3EpHHUCThIC OUOTUT-aM(PHOOIOBBIC THEHCOBUIHBIC TOPOIBI TA00-
PO-IMOPUTOBOTO COCTaBa, B KOTOPBIX TEMHOLBETHBIE MHUHEPAJIbl 3aHHU-
MatoT okoio 40 % (mpu mpeobramaHUN POroBOW 0OMaHKU HaJa OMOTH-
tom). KonmdecTBo miarnoknaza cocramiser 55, kBapia 5 %.

4] + *+ [V ]t

Puc. 29. OGpa-

M+ + o+ o+ o+ P 30BaHue HePEeXOAHBIX
+ 1 + + + + +[= 3 nerporpapuueckux  30H
s X e EOE % <7 7 Ha KOHTaKTe TPaHHUTOB C
5 m =iy X = X 4 ampubomutamu  (3amaj-
v HBIII OOPT KOTJIOBUHBI
v \Y v v v
v
> " A4 5 o3 b. Enanuuk,
™ —= T. 0. 740).

1 — amduboUTHI, 2 — 30Ha TAOOPOHIHBIX MOPOLI, 3 — 30HA JHOPUTOBHIHBIX MOPO,
4 — rpaHMTHI, 5 — )KUJIBI IETMATOHIHBIX TPAHHUTOB.
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Puc. 30. KoHTakT MyCKOBHTOBBIX I'paHUTOB ¢ ampubomuramu (ceBepo-
3amanHast yactb FOxHo-EnanunkoBckoit anodussl, paioH ropel Kpyrnas, cxe-
MaTHYECKUH I1J1aH).

VYcnoBHbIe 0003HaYEHHS CM. puC. 16.

[uprna 30HBI TAOOpOUAHBIX TIOpOA oleHnBaeTcs B 35-40 cM; Heno-
CPEACTBEHHO Ha KOHTAKTe C TPAHUTAMH PaCHpPOCTPaHEHB! HEpaBHOMED-
HO3EPHHUCTBIC, YIACTKAMHU HEUYETKO MOp(HUPOOIACTOBbIC THEHCOBUIHbIC
KBapIeBble JUOPUTHI (TPAHOIUOPHTHI), coAepkamme Iiarnokias 70,
ouotut n amduodon 15, kBapi 12—15 %. MomHOCTh 3TO 30HBI COCTaB-
aset 5-10 cm.

B 2-x kM ceBepHee ropel Kpyrnas B 00JiacTH KOHTaKTa MENKO-
CPEIHE3ePHHUCTHIX THEHCOBHIHBIX PACCIAHIIOBAHHBIX MYCKOBUTOBBIX
TPaHUTOB C MEITKO3EPHUCTHIMU MaCCHBHBIMH I'PAHATOBBIMH aM(pHO0IIH-
TaMM YCTaHOBJIEHA CJICAYIONIas CMEHAa HOPOJI: MyCKOBUTOBBIC TPAHUTEI
— MEJIKO3epHHCThIC CITa0OTHEHCOBUIHBIE OHOTHT-MYCKOBHUTOBBIC Tpa-
HUTBI — MEJKO3EPHUCTbIC OHOTHTOBBIC TpaHHUTHl. CMEHa MYCKO-
BUTOBBIX TPAHUTOB I'PAaHUTAMH OHOTHUT-MYCKOBHUTOBBIMH, 00pa3yIOIIH-
MU 30HY UIMpuHOM 20 M, IPOUCXOAUT BeChbMa Pe3KO B MHTepBasie 1-2
M, IPUYEM Ha KOHTAKTE 3THX Pa3HOBHIHOCTEH T'PAHUTOB Pa3BUTHI Ma-
JIOMOIIIHBIE MPOXKHMIIKK U KWIbI IETMaTHTOB. MenKo3epHUCThIe OHOTH-
TOBBIC MAaCCHBHBIC TPAHHUTHI, PACIIPOCTPAHEHHBIC HEMOCPECTBEHHO Ha
KOHTaKTe ¢ aMpuOoIMTaMu, 00pa3yroT 30Hy MpuHOi 5—7 M (puc. 30,
T. H. 896, 897).

B nopoxHoii BeiemMke aBToTpaccel Y pa—Yensounck B 13 kM Boc-
TOYHEe MepeKpecTka ¢ aoporoil Muacc—UepHOBCKOE Ha MPOTIKEHUH
30 M OOHaXEHBI MHBEKIIMOHHBIE MUTMATUTBI, 00pa30BaHHbIC MO aM(pu-
Oosutam (puc. 31a, T. H. 970). 31ech B pa3pe3e MUTMAaTHTOBOH TOJIILIH,
najiaronield Ha ceBepo-BocTok moj yriiom 30—40°, nabiromaercs cie-
Jylollee YepeZioBaHue MIPOCI0eB TOPHBIX IOPOJ (C 3amazia Ha BOCTOK OT
Havaa OOHaKEHHS):

0-0.8 wm. CpenHe-KpyHHO3EPHUCTHIE HEPABHOMEPHO3EPHHUCTHIC
THEICOrPaHUTHI JIMH30BHIHO-TIOJIOCYATON TEKCTYPhI CBETIIO-CEPOTO IBE-
Ta, COCTOSIIME M3 JIMH30BHIHO-IIPEPHIBUCTBIX HapaJUICIBHBIX IMOJIOCOK
mUpHHON 3—12 MM, CIIOXKEHHBIX IIarHokiIa3oM U Oonee ToHkux (0.5-3
MM) TIOJIOCOK, HACBIIICHHBIX MEJIKOYEITyHYaTbiM OHOTHTOM.
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Puc. 31. IlocnoliHble rpaHUTHBIE MHBEKIUH B aM(pUOOIUTOBOM TOIIE
(mopoxxHast BeleMKa aBToTpacchl Y pa—YensOuHck, 1. H. 970).

a — oOmuid Bu oOHaxkeHns (YCIOBHBIE 0003HAa4YeHMs CM. puc. 16); 6 U B — nerainb
OoOHaXxeHHs: O — MMOCIIOiHasE HHBCKIUA THeﬁCOFpaHHTOB B paccJIaHIIOBAaHHBIX aM(bI/I60HI/I-
Tax € OGpaBOBaHHeM 30HBI MEJIKO3EPHUCTHIX FHeﬁCOI‘paHHTOB, HAaCBINICHHBIX 6T/IOTI/ITOM;
B — KCEHOJIUT aM(HO0IMTa, TPEBPAIIEHHOTO B AUOPHTOBHAHYIO TIOPOJTY.

1 — amdubomur paccnaHIOBaHHBIN, 2— THEHCOTPAHUT KpPYMHO3EPHHUCTHIH,
3 - FHCﬁCOTpaHHT MeJ'IKO3€pHHCTBIﬁ, HaCBIH.ICHHBIﬁ 6HOTI/ITOM, 4 — JAUOPUTOBHUIHAS I10-
poxa, 5 — rpaHHIa (anuaTbHBIX Pa3HOBUIHOCTEH OO,

[NoneBommaroBsle TPOCIONKH Oojiee BBIACPKAHBI MO IMPOCTHPAHHUIO,
OUOTHTOBBIE CIOMKH UMEIOT OOBIYHO JIMH30BHIHO-IIPEPHIBUCTHIN Xapak-
Tep, MpUYeM JJIMHA JIMH30BHIHBIX CKOIUICHWH OHOTHTa KOJieOneTcs B
3HAYUTENBHBIX mpeaenax — ot 1 1o 10 cm. JIna3zoBUIHBIE 060CO0NCHUS
KBaplia YaIle BCEro pa3BUTHI IO IPAHUIIE MOJICBOILIATOBBIX HMPOCIIOEK,
XOTS OTIENbHBIC 3e¢pHa KBaplia OTMEYAIOTCS W BHYTPHU MOCIeTHUX. Mu-
HEepaJIbHbI COCTaB THEHCOrPAHUTOB: IJIarHoKIa3 65, keapi 20-25, ouo-
tut 10-15 %.

['HelicorpaHuThl collep KaT MapauIeIbHbIE MPOCTION MEJIKO3ePHHU-
CTBIX HEYETKO THEHCOBHIHBIX TI'PAaHUTH3UPOBAHHBIX aM(UOOIUTOB
MOMIHOCTBIO 2—10 cM, 1O BHEITHEMY BWy HATIOMHHAIOLIUX THOPUTO-
MOIOOHYIO TOPOJIy MECTPON OKPACKHU, COCTOSIIYIO M3 IIaruokiasza 60,
am¢ubdona 35, buorura 5, kBapua 2-3 %. B ogHuX cimydasx rpanuna
THEeHCOTrpaHUTOB ¢ aM(puOOTUTaMH pe3Kasi, B IPYTUX — B SHIOKOHTAKTE
Pa3BUTBHl MEJIKO3EPHUCTBIE, HACBIIIEHHbIE OMOTHTOM T'HEHCOrpaHMTHI,
o0pa3yronme KOHTaKTOBBIC 30HKH MMUPHHOH 3—5 cM (puc. 310).

Kpome mpociioeB amduboinTa, B THEHCOTPaHUTAX OTMEYAIOTCS
TaKOKe MX KCEHOJMTHI pazMepoM 10 5 x 25 cM. [IpononbHbIe TpaHULBI
KCEHOJIUTOB OPHEHTHUPOBAHBI COTJIACHO C THEHCOBHIHOCTHIO TPAHUTOB,
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MOMEPEYHbIE KOHTAKThl MPOXOAAT IMOJl YIJIOM K JIMHEHHOCTH
aMm(pubomuTOB. B 3HIOKOHTaKTE B THEHCOrpaHUTaX 0Opa30BaHBI IOJIE-
BOIIIITATOBBIE 30HKK MOIITHOCTEIO 710 1 cMm (puc. 31B).

0.8-1.3 M. Menko-cpenHe3epHUCTHIE HEYETKO THEUCOBUAHBIE aM-
¢ubonuThl mectpoit okpacku. CoctosT U3 miarnokiasa 60, ampubona
+ ouotura 40 %.

1.3-2.5 M. Menko3epHUCTBIE JIEWKOKPATOBBIE T'HEHCOTPAHUTHI
CBETJIO-CEPOro IBETA, B COCTABE KOTOPBHIX OTMEUAIOTCS ILJIarHOKIa3
U KaJIneBbId mosieBoi mmat (o 35 %), kBapi 25 u 6uorutr 3-5 %.

2.5-4.0 M. Menko-cpeaHe3epHHACTHIE pacciIaHloBaHHbIE aMpnoo-
JIUTBI.

4.0—4.8 M. Meko-cpeTHe3epHUCThIC OMOTUTOBBIC THEHCOILTarHo-
TPaHUTHI, COCTOSIINE U3 IuTarnokiasza 55-60, 6uorura 10-15, xBapma
25-27 % u uMeronue pe3Kre KOHTAKThI ¢ HIKeJeKamumMu aMmpuoonu-
TaMHU.

4.8-6.0 M. Menko3epHUCTbIe aM(PUOOIUTHI c1ab0 THEHCOBUIHBIE,
MIPEBPANICHHBIC BCIICICTBUEC TPAHUTH3AIINN B THOPUTOBHUIHYIO MTOPOJY,
B KOTOPOHM Pa3BUTHI MPOXKUIKH M KHUIIbI KPYITHO3EPHUCTOTO MIErMaTHTA,
COJIepKaIero MeNKHe I'He3/la MyCKOBHTa. MOIIHOCTh MPOYKHIIKOB CO-
craBisger 1-5 cm, sxmr — 15-20 cm.

B omnmcanHoM OOHakKeHUM HAOIIONAIOTCS TPH Pa3HOBUIHOCTH
TPaHUTHBIX WHBCKIMH, BHEAPECHHBIX B aM(pHUOOIUTOBBIA CyOCTpar:
JUH30BUIHO-TIONOCYATEIE THEHCOTPAaHUTBI, MEIKO3EPHUCTBIC JIEHKO-
KpaToBble THEHCOTPAaHHUTHI; MEIKO3EPHHUCThIE OMOTHTOBHIC THEHCOBH/I-
HBIC TJIaTHOTPAHUTEI.

B 500 M BocTouHEE 3TOr0 OOHAKEHUS TAKIKE B JIOPOIKHOMN BHIEMKE
HaOJIFOIaI0TCsI TIepeMerKalonrecs: B pa3pe3e Mpociion TUIarHoTHEHCOB 1
aM(pHUOOIUTOB, UHBEIMPOBAHHBIX MYCKOBHTOBBIMH TpaHUTaMH (pHC.
32a, 1. H. 1023, 1024). Onucanue pazpe3a NPUBOJUTCS C BOCTOKA Ha
3araj ¥ CBepXy BHU3, MOIITHOCTH MPOCIIOEB YKa3aHEI HCTHHHBIC.

— MenKO3epHUCThIE IIArMOTHEHCHl CBETIIO-CEPOro IIBETa, pac-
ClIaHI[OBaHHbIE, cocTosIue 3 Oenoro marnokiasa 70, ceporo KBapua
20 ¥ paBHOMEpPHO pacIpeAeIeHHOro 1o moponae myckosuta 5-10 %.
KBapiy o0pa3zyer BHITSHYTOW (OPMBI JTMH30BUIHBIE arperatbl MEJIKHX
3€pEH CPEAN MOJIEBOIINATOBOW OCHOBHOM MacChl. A3. MaJICHUsI IPOCIIOs
70 050°, momaocTs 10 M;

— MEIIKO3epHHUCTHIC TUIATMOTHEWCHI, B KOTOPBIX COJIEPKAHUE MYC-
KoBHTa yBenmm4ueHO 10 15—17 %. Ilepexosa OoT BBIMICIIEKAIIETO TIPOCIIOS
IJIATHOTHEHCOB MOCTEICHHBIM, MOIIHOCTD 2 M;

— MEJIKO3EPHHUCThIE MYCKOBUTOBbIE TPAaHUTHI THEHCOBUIHOM TEK-
CTypHI CBeTIIO-ceporo 1mBeta. CocrosT m3 mmarnokiaza 3040, xamwme-
BOTO MoseBoro mmata 15-23, kBapua 20, myckosura 20-25, MyCKOBH-
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Puc. 32. ITocnoliHble HHBEKITMH MYCKOBHUTOBBIX TPAHUTOB B METaMOp(hH-
YEeCKUX MOpoaax (AOpOKHAs BbieMKa aBToTpacchl Y (a—YemsOuHCK, cxema-
TUYECKUH pazpes).

a — o0wuii Bua obHaxkeHus (YCIOBHbIE 0003Ha4YEHHsS CM. puc. 16); 6 u B — aeTanb
oOHa)keHUsI: 6 — KOHTAKTOBbIC M3MEHEHHsT aM(PUOOIUTOB U TPAHUTOB; B — AHTHKIMHAIb-
Hasi ONIPOKUHYTAs! CKJIAJKA C TPAHUTHBIM SIIPOM.

1 — amdubonut paccraHIOBaHHbIH, 2 — IHOPUTOBUAHAS MOPOIA, 3 — THeWcorpa-
HUT JIGHKOKPATOBBIi, 4 — MEJIKO3EPHUCTBIA TPAHUT MACCUBHOM TEKCTYpPbI, 5 — MYCKOBH-
TOBBIIl [PaHHUT.

TH3UpoBaHHOTO OuotnTta 1-2 %. B rpanuTax oTmMeyaroTcs JTMH30BU-
HBIC MAPaUICIbHO PACTIONIOKEHHBIC 000COOICHHUS KEITOBATO-PO30BOTO
noJieBoro 1mmnara pazmMepom 2—3x 40-50 mm. MoiHoCTh 8 M.

Jlayiee B 3amagHOM HaIpaBlICHUM Ha paccTosHUM 50 M Habmroma-
FOTCSl pa3Balibl IbI0 MYCKOBHTOBBIX IPAaHUTOB M JICMKOKPATOBBIX ILIA-
ruorHeiicoB. C 70 M oT Havaja pa3pe3a BHOBb Pa3BUTHl KOPEHHBIE BbI-
XOJTBI TTIOPOJI.

— Menko3epHHUCTBIE JEWKOKPAaTOBBIE U OMoTUTCOAEpKalue (Ono-
trTa 3—5 %) TIarnoraelicsl. MomHOCTh 5 M;

— CpEIHE3ePHUCTBIC PACCIAHI[OBAHHBIC aM()UOOIUTHI, COCTOSIIIHIE
n3 marnoknasa 50, amguodona + 6uorura 50 %. MomsocTs 0.5 M;

— CpEIHE3ePHHUCThIC PACCIAHIIOBAHHBIE MYCKOBHUTOBBIC T'DaHHTHI,
B KOTOpBIX colepkaHue MyckoBuTa gocturaet 20 %. A3. mageHus
raeticouaaoctu 30 [045°. Mommnocts 4.5 M. Ha KoHTakTe MycKOBUTO-
BBIX TPAHUTOB C aM(PUOONUTAMH PA3BHUTHI CIEAYIONIME TEPEXOIHBIC
30HKH (10 HAMpPaBIECHHUIO OT TPAHHUTOB, PUC. 320): a) MEIKO3EPHUCTHIC
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JIEMKOKPATOBBIE THEHCOTPAHUTBI, 0) MEIIKO3EPHUCTBIE OMOTUTOBBIE TOHA-
JIUTOTHEHCHI. MOIITHOCTD TOH M PyToi 30HOK HE MpEeBbIMaeT 2.5 cM;

— CpeIHE3EepPHUCTHIC PACCIAHIIOBAHHbIC aM(pUOOIUTHI, BOIMU3H
KOHTaKTa C IpPaHUTaMU IIPEBpAILCHHbIE B JUOPUTOBUIHYIO IIOPOAY.
Momnocts 0.3 M;

— CpeIHE3epPHUCTbIE MYCKOBUTOBBIC THEHCOBUAHBIC TPAHUTHL
MonHocTh 2.5 M;

— CpeIHEe3epHHCThIE PacCIaHIOBaHHBIE aM(pHOOIUTHL. MOIIHOCT
1.2 m;

— CpeIHE3epHHCTHIC pacCIaHIIOBaHHBIE MYCKOBHTOBBIC TPAHUTHL
MormsocTts 10 M;

— 3alpPOKMHYTAs Ha 3amaji aHTUKJIWHAJBHAS CKIIAlKa, B SIIpE KO-
TOpOW HIMPUHON 3 M OOHAXEHBI CPEAHE3EPHUCTHIE JICHKOKpPATOBBIC
¢11a060 THEWCOBUIHBIE TPAHUTHI, IEPEXOAAIINE B BEPXHEH yacTu sA/pa B
MYCKOBUTOBBIE TPAHUTHI C coziepKaHneM MyckoButa 5—7 %. Snapo 00-
JieKaeTcs mpocsioeM amM(puOoIuTa MOITHOCTBIO 2.5 M, KOTOPBIN BBHIKIIH-
HUBACTCS HAa BOCTOYHOM KpbUIC aHTHKIMHAJIBHOW CKNIaJKH. B 3amke
CKJIAZIKH U €€ KPBbUIbSX Pa3BUTHI CPESIHE3CPHHUCTHIC PAcCIaHIIOBAHHBIE
MYCKOBHUTOBBIE I'paHUTHI. IlafeHne oceBoi MOBEPXHOCTU CKIAIKH BOC-
TouHOe oA yriom 50° (puc. 32B).

Ha ceBepo-3amamHom ¢anre HOxHo-EnaHunkoBckoil anogussl
MYCKOBHUTOBBIE TPAHUTHI B YHJOKOHTAKTE ¢ METaMOP(UIECKHUMHU HOPO-
JAMH CMEHSIIOTCS MEJIKO3EPHHUCTHIMH JICHKOKPATOBBIMH TPaHUTAMH
MAaCCHBHO# TEKCTYPBbI, TIPEACTABIISIOIIMMEI COO0U 30HY 3aKaJIKK C PE3KUMU
IpaHUIIaMU, IIUPUHA KOTOpPo He npesbltaeT 50—60 M (puc. 33, 34).
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Puc. 33. KonrakT ceBepo-3amannHoro ¢uanra HOxuo-EmanunkoBckoit
ano(u3sl C BMEINAIOIIUMH METaMOP(UYECKIMH TOPOJaMU (CXEMaTHIeCKHUH
IUTaH).

Ha koHrtakte ¢ amduboIuTaMy MyCKOBHTOBBIC I'PAHUTHI IIEPEXOAT B MEIKO3EP-
HHCTbIE MACCUBHBIE JICHKOIPAHHUTHI. Y CTIOBHBIC 0003HAYEHHS CM. PHC. 16.
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Puc. 34. KonrakT ceBepo-3amaanoro ¢uanra HOxuo-EnanunkoBckoit
anodu3bl ¢ BMEIIAIONMMH METaMOP(OUUYECKUMHU IOpOJaMH (CXeMaTHYECKUH

paspes).
Ha koHTaKTe ¢ IJIariorHeificaMi MyCKOBHTOBBIE 'PAHHTBI MIEPEXOIAT B MEJIKO3Ep-
HHCTBIE MAaCCHBHBIE JICHKOIPaHNTEL. Y CIIOBHBIE 0003HAYEHHs CM. puC. 16.

B 1okHOW uacTH amodu3bl MHOTOYHMCICHHBIMH MapUIPYTHBIMHU
TepeceueHsIMA KOHTAaKTOB MYCKOBHTOBBIX I'PaHUTOB C BMEINAIOIINMHU
MeTaMOp(UYECKUMH TIOPOJIaMH  BBISIBICHO OOJBIIOE pa3HOOOpasue
KOHTAKTOBBIX M3MEHEHUH MOPOJHBIX accoruanuii (puc. 35 a—e): B ol
HUX CIy4asx MYCKOBHUTOBBIE IPAHUTHI HA KOHTAKTE CMEHSIOTCS OUOTH-
TOBBIMH THEWCOTPAHUTAMH, WHOT/IA TPUOOPETAOIIUMH JTHMH30BUIHO-
MOJIOCYATOE CTPOEHHE, B JPYTUX — ABYCIIOISHBIME TpaHuTamu. [Ipak-
THYECKH BO BCEX MEPECEYCHUAX HA KOHTAKTE I'PAHUTOB C MeTaMopdu-
TaMH OTMEYEHO WHTEHCUBHOE IErMaTUTO00pa30BaHNUE.

O0600mIast BRIIIEU3IIOKEHHOE, OTMETHM clieayromee. B obmactu
KOHTAKTa TPAHUTOB-2 C ME30KPATOBBIMU IUIATHOTHEHCAMU TIPOSIBIICHBI
pa3HooOpa3HbIe MEPEeXOHbIC 30HbI:

— MEJKO3CPHHUCThIE OTHOCHUTEIBHO OJHOPOJHBIC OHOTHUTOBBIC
THENCHI — II0JI0CYATHIE M JTMH30BUIHO-TIOJI0CYATEIE OMOTUTOBLIE THEH-
Cbl (MHUI'MaTUTBI) — TEHEBBIE MUTMATHUTHI (THEHCOTPAHHUTHI C y4acTKa-
MU JIMH30BHIHBIX O0OCOOJIEHMH TOHKOPACIBIICHHOTO OWOTHUTA) —
MEITKO3EPHUCThIC OUOTHTOBBIC THEHCOBUTHBIC TPAHUTHI;

— JIMH30BHHO-TIOJIOCYAThIC THEUCHI (MUTMAaTHUTBI) — MEJIKO3ep-
HUCTBIC OHOTHTOBBIC THEHCOBHIHBIC TPAHUTHI — MEJIKO-CPEIHE-
3epPHUCThIE OMOTUTCOAEPIKAILUE CITa00 THEHCOBU/IHBIC TPAHUTHI,

— OMOTUTOBBIE THEHCH — MEJIKO3EpHHUCThIE OMOTUTOBBIE THEWCO-
TPaHUTBI — CPEIHE3EPHHUCTHIE OMOTUTOBBIE W JIEHKOKpATOBbIE CIIa00
THEWCOBH/IHBIC U MACCUBHBIE TPAHUTHI;

— OMOTHUTOBBIE THEMCHI — «OYKOBBIE)» OMOTHTOBBIE THEHMCHI — HE-
PaBHOMEPHO3EPHHUCThIE OMOTUTOBBIE THEHCOTPAHUTHI — MEIKO3EPHH-
CTBIE JICHKOKPATOBbIE THEHCOBHHBIE TPAHUTHI — CPEAHE3EPHUCTHIE
JICHKOKPATOBBIC THEHCOBH/THBIE TPAHUTHI,
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Puc. 35. Xapakrtep KOHTaKkTOBBIX H3MEHEHHIH TI'paHHTOB 2-TO JTama M
BMEIIAIOIINX MeTaMOp(UIeCKUX mopo (FoxkHas 9acTh IOxHO-EnanunkoBckon

anodu3sr).
IMosicHeHune B TeKCTe, yCI0BHBIE 0003HaueHHs cM. Tab. 16.

— MEJIKO-CPEIHE3CPHUCThIC JICHKOKPATOBbIE U OHOTHUTCOAEpPIXKa-
IIME THEHCHl — MYCKOBHTH3HPOBAHHBIC MEJIKO3CPHUCTBIC THEHUCHI —
OMOTUT-MYCKOBUTOBBIC ~MEIIKO-CPEIHE3CPHHUCTBIC PACCIaHIIOBAHHBIC
TPaHHTHL.

B ob6nactu koHTakTa rpaHuTOB-2 ¢ amdudoIMTaMK 3apUKCHPOBa-
HBI CJICTYIOIIIE IePEXOAHBIEC 30HBI:

— Menko-cpeIHe3epHICTbIE MACCHBHBIE CIIA00 PacCIaHI[OBAHHBIC

aM(QUOOIUTEI — WHTEHCHUBHO pacclaHIlOBaHHbIE aM(UOONUTHI, IMOJI-
BEPrHYThIC MEJKOW CKIaqU4aTOCTH W COJAEpIKaIllie COTJIaCHBIC TOJIe-
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BOILITATOBBIE M KBapL-MOJEBOIIIATOBbIE MPOXWIKH U JUH30YKH —
«TIerMaTU3UPOBAHHBIE» aM(pUOONUTHI C JMH30YKaMH, NMPOXXUIKAaMH H
KHJIAMHU TIETMaTHTOB M TETMAaTOWUIHBIX TPAHHTOB; MENIKO-CPEIHE3ep-
HUCTBIE OMOTUTOBBIE THEHCOBHIHBIE IPAHHUTHI C JKWJIAMU M THE31aMH
IerMaTuTa — MEJKO-CPEIHE3EePHUCThIE JICHKOKPATOBble THEHCOBUIHBIE
TPaHUTBI — CPEIHE3CPHUCTHIC JISHKOKPATOBBIC MACCHBHBIC TPAHHUTHL

— CpenHesepHHUCTbIE MacCHBHbIE aM(pHUOOJIHUTHI — TIpPaHATOBBIC
aM(uOOIUTHL; CpeTHEe3ePHUCTHIE OMOTHTOBBIC MACCHBHBIE TPAHUTEHI.

— PaccnannoBanHble rpaHaTOBBIE aM(pHOOIUTHI TOHKO3EPHUCTOH
CTPYKTYPBl — CPEJHE3EPHHCThIC MACCUBHBIC aM(DUOOIUTEI, IO CTPYK-
Type HaIIOMUHAIOIINE HHTPY3UBHBIC 0a3UTHI; CPEIHE3CPHHUCTHIC OHOTH-
TOBBIE IPAHUTHI MACCHUBHON TEKCTYPHI C MPOKHUIKAMU MErMaTUTa.

— CpenHesepHUCTBIE aMpHOONIUTHI C€Nab0 pacclaHIOBaHHBIE —
MaccuBHbIC aM(HOONUTHI, MOABEPTHYTHIC MENKOH CKIAa4aTOCTH U CO-
JIeprKalllie MapajuiesibHble JIMH30BHHO-BBITSHYTONH (opMbI 000Cc0O0mIEe-
HUS TTOJICBOTO IIIATA; CPETHE3EPHUCThIC MYCKOBUT-OHOTUTOBBIC TPaHH-
TBl — CPEIHE3EPHHUCTHIC MyCKOBUTOBBIC PACCIAHIIOBAHHbIC TPAaHHUTHL.

— CpenHe3epHHCTBIE MacCUBHBIE aMPUOOIUTH — aM(OUOOTUTHI
C TNPOXWIKAMU M JIMH3aMU NErMaTOWAHOTO TPaHWUTAa U IErMaTUTa,
CpeTHE3ePHUCTBIC OMOTHTOBBIC TPAHUTHI.

— CpenHesepHHUCTbIE MacCHBHBIC aM(UOONHTHI; MEIKO3EPHHUCTHIC
OMOTUTOBBIE TPAHUTHl — CPEOHE3EPHHUCTHIE OHOTHUTCOAEpXKAIIUE H
JICHKOKPATOBBIC TPAHUTHI.

— CpenuesepHHUCTBIE c1a00 pacclaHIIOBaHHBIE aM(UOOIUTHl —
TpaHaTOBBIC PACCIAHLIOBaHHbIE aM(pHOONUTHI;, HeueTko nopdupobia-
CTOBBIE 'HEHCOBHHbIE TPAHUTHI C THE3JAaMU M XXWIaMH [ETMAaTUTa —
CpEeIHE3epHUCTbIE JIEHKOKPATOBble I'PYOOTHEHCOBUIHBIE TPAHUTHI —
MEITKO3EPHUCTHIC JICHKOKPATOBBIC THEHCOBUIHBIC TPAHUTHI C THE31aMH
MerMaTuTa.

B koHTakTOBOU 30HE rpaHUTOB-2 YamkoBcKo-EgaHUHKOBCKOIO
MAaccHBa C BMENIAIOIMIMMHU THEMCaMU OTMEYAETCS, C OJHOM CTOPOHBI,
pa3BUTHE MOJIOCYATHIX M «TEHEBBIX» MUTMAaTHUTOB, a C APYrOd — HajH-
YHe KaK TMOCTEIECHHBIX MEePEX0J0B MEXIY Pa3sHBIMH SHIOKOHTAKTOBbI-
MU (anusMHU TPaHUTOB, TaK U OTHOCHTEIBHO PE3KHX KOHTAKTOB C 00-
pa3oBaHHEM SHIOKOHTAKTOBOH (aiuu Gosiee METKO3EPHUCTHIX TPaHHU-
TOB. B KOHTaKkTe ¢ MyCKOBHUTOBBIMU U OHOTUT-MYCKOBUTOBBIMH T'DaHH-
TaMH BMEIIAOIINE UX THEUCH MyCKOBUTH3HPOBAHBI (?).

['paHuibl rpaHUTOB ¢ aM(PUOOTUTaMK TIOYTH BCETa pe3Kue, Mpu
9TOM HEPEIKO NPOSBIACTCA «IETMATHUTU3AIMA» KaK TPaHUTOB, TaK H
ampubonuros. B nmocnenHux B 006JacTH KOHTAKTa 4acTO Pa3BUTHI IO-
JICBOIIIATOBBIC M KBAPI-ITOJICBOIIIIATOBbIC MPOXKUIIKA H JINH3BL.
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CocTaB U CTpOEHHUE TOCIOMHBIX MUTMAaTUTOB BECbMa Pa3HOO0pas-
Hbl. DOpPMHUpPOBaHKE WX CBS3aHO C MHBCKLIUSIMHU KBapI-MOJIEBOIIIA-
TOBOTO ¥ TPAHUTHOTO Marepuaia BO BMEIIAIOIINE MeTaMoppHuIecKue
1opozasl. MOIIHOCTE BHOBb OOpa30BaHHBIX JIEHKOCOM MOXKET KoJle-
0aTbcs OT JOJICH MHJUTUMETpa J0 JECATKOB METPOB. MallOMOLIHEIC
WHBEKIMU KBapL-TOJIEBOIINATOBOTO COCTAaBA MPAKTHYECKH HE IPHBO-
IIT K U3MEHEHHUIO cocTaBa MenaHocoM. Haubonee 3ameTHble H3MEHe-
HUS cyOcTpara IpOUCXOIT MpU HOPMHUPOBAHUH ITOCIOHHBIX, KUIBHO-
rO THUIIA TPAHUTHBIX MHBEKIMHA MOIIHOCTBHIO OT HECKOJBKHX JIECATKOB
CaHTHMETPOB JI0 HECKOJILKUX METPOB. B 3TuX cirydasx, Hanmpumep, am-
(uOOMUTOBBIN CyOCTpaT BOJMU3U KOHTAKTa C TPAHUTAMU HEPEIKO 000-
ramieH OMOTUTOM W TOJ BO3JCHCTBUEM IEIOYHO-KPEMHHEBOIO METa-
coMaro3a IMpeBpallieH B JUOPUTOBHIHYIO NOPOLY (BIUIOTH 10 BO3HHK-
HOBEHHS TOHAIMUTOB), IIPUYEM HENOCPEICTBEHHO Ha KOHTAaKTe C Ipa-
HUTHBIMH JIEHKOCOMAMH B IOJOOHBIX MOPOAAX HAOIFOIACTCS KOHIICH-
TpalMs 3epeH poroBoll OOMaHKH M JaXke MUPOKCEHa, a B JIeHKocoMax
Pa3BHBAIOTCS MAJOMOIIHbBIC, 00OTalllCHHbIE OMOTHTOM, YHJIOKOHTAKTO-
BBIC 30HKH.

Xapakmepucmuka KOHmMaxKkmoe cpaHumoe 1-20 u 2-20 smanos
qbopmupoeaﬂuﬂ Yawxkoecko-Enanuukoeckoeo maccusa.
Muemamumuor UHBEKYUOHHO20 muna

XapakTep B3aUMOOTHOUICHHUS] TPAaHUTOB-1 ¥ TpaHUTOB-2 pa3HO00-
paseH. B ogHuX ciydasx KOHTaKTOBOE BO3IECHCTBHUE MO3AHUX TPAHUTOB
Ha OoJiee paHHHE BBIPAXKAETCSl B aCCUMMJIILUM HEKOTOPOW 4acTH IO-
cieqHuX ¢ 00pa3oBaHMEM MEpPeXOIHBIX 30H. B apyrux cimydasx, B pe-
3yJIbTaTe MOCIOWHBIX BHEAPEHHH IPAaHUTOB-2 BOZHHKAIOT MUTMATHTHI
WHBEKIMOHHOTO THUIA C Pa3IMYHON CTENEHBIO MPOSIBICHUS KOHTAKTO-
BBIX I3MEHEHUH BMEIIAIONINX U BHEIPEHHBIX MTOPO/I.

B okpecrHOCTsIX cena UepHoBckoe (puc. 36, T. H. 940-942) uzy-
YeH KOHTAKT CPEeIHE3EPHUCTHIX TPyOOrHEHCOBUIHBIX OMOTHTOBBIX I'pa-
HUTOB ¢ MOp(UPOOIACTOBBIMU OMOTUTOBBIMH THEHCOTPAHUTAMH, CO-
JepKalliMy TaOJIMTYaThle W OBaJIbHOM (DOPMBI BBIJENICHHS MOJIEBOTO
mmata B konudectse 10 30 %. Comepxanue OUOTUTA B TEX U JPYTHUX
Pa3sHOBUAHOCTSX TPAHUTOB JocTuraer 15 %, kBapua — 22-25 % B nop-
(upobnacToBeIx rHeWicorpanuTax u 25-27 % — B cpeqHE3epHHCTHIX
TpaHUTAaX.

B pesynbraTe BO3AEHCTBHSA T'PAaHUTOB-2 MPOM3OILIO HEKOTOPOE
pacKHCICHNEe THEHCOTpaHUTOB-1 ¢ 0O0pa3oBaHNMEM KOHTAKTOBOW 30HBI
mmpunoi 30-35 M, mpeacTaBiIeHHOW HePaBHOMEPHO3EPHUCTBHIMH OHO-
TuTcoAep)kammmu (bnotuta 3—5 %) rHelicorpaHUTaMu ¢ PEIKUMHA
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Puc. 36. Komnrak-
TOBBIC M3MEHEHHUS TPAHUTOB

i_ *-fl I“" B 1ro u 2-ro sranos ¢dopmu-
o "';i; o, ,ﬁ" __.-r poBaHUS YankoBCKo-
- "'f.-q"_ I:"'_'.-:-ne" ' ,-F’ ,-""f ',.' EnanuymkoBckoro maccuBa
A A (paitor cema YepHOBCKOE,
S @ =0 )W CXEMaTUYECKUH pa3pe3).
YcnoBHbIe 0003HAUEHHUS
cM. puc. 16.

(10-15 %) mopdupobaacTamMu NONEBOTO IITNATA U TOBBIIIEHHBIM KOJIH-
yectBoM kBapiia (30-32 %). KBapiieBbiii MeTacoMaTo3 COMPOBOXKIAIICS
BBIHOCOM (DEMUYECKHUX 3JICMEHTOB U YaCTUYHOW MEePEKPHCTAIUIU3AUCH
OCHOBHOH Macchl THEWCOTpaHUTOB-l, mpuBenieil k 0Opa3oBaHUIO He-
PaBHOMEPHO3EPHUCTON CTPYKTYpPHl W YMEHBIICHHIO KOJIWYECTBA TIOp-
¢upo061acTOB MOJIEBOTO IITATA.

CXoIHbIl XapakTep KOHTAKTOBBIX W3MEHEHHWH BO3HHMKAET TIPU
B3aUMOJICHCTBIH JICHKOKPATOBBIX TPAaHHTOB M TMOPPHPOOIACTOBBIX
OMOTUTOBBIX THEHCOTPAHUTOB, YTO HAOJIONAIOCH HAMH BOCTOYHEE
KHPITHYHOTO 3aBOja cTapoii yactu T. Muacca (puc. 37, T. 1. 979, 980).
Ha xoHTakTe 3THX MOPOA 3[eCh TaKKe pa3BHBACTCS IEpeXonHas 30Ha
mmprHOo  150-200 M, cloXeHHas THEMCOBHIHBIMU TI'PaHUTAMH,
MMEIOIMMH HEPaBHOMEPHO3EPHUCTYIO, YIaCTKaMH CpEIHe- WIH KpyII-
HO3EPHHUCTYIO0 OCHOBHYIO Maccy ¢ peakumu (10 %) nopdupobnacramu
0eJ0ro HoJNeBOro InaTa, U XapaKTePU3YIOLIMMHUCS HaJIUYMEM Mapail-
JIENBHBIX MTPEPBIBUCTHIX MOJIEBOIINATOBIX, KBAPI-TIOJIEBOIIIATOBBIX U
CYIIECTBEHHO OMOTHTOBBIX MOJIOC LIMPUHOW 2—5 MM M HpOTS-
*KeHHOCThIO 1-5 cM. CopepikaHue OMOTHUTAa B 3THUX IMOpPOAAX HE Ipe-
BeimaeT 10 %, HO BONMM3HM KOHTakTa ¢ MOp(UpoOIacTOBBIMU THEHCO-
IpaHUTaMH KOJWYECTBO OMOTHTa Bo3pactaeT 1o 18-20 % u ogHOBpe-
MEHHO YBEJIIMYMBACTCS KOJIMYECTBO MOPPHUPOOIACTOB TOJIEBOTO IIIIaTa
10 20-25 %.

M B
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Puc. 37. KoHTakTOBBIC M3MEHEHHUS TPAHUTOB 1-r0 U 2-r0 3TanoB Gpopmu-
poBanus YamkoBcko-EnmaHunkoBckoro MaccuBa (pailoH KHUPIIUYHOTO 3aBOZA
cTapoi yactH r. Muacca, CXeMaTHUECKHUH TI1aH).
VYcnoBHble 0003HaYCHUS CM. pHC. 16.
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I'panute-2  Hepeako oOpa3yroT B 0ojiee paHHHUX TPaHUTOUIAX
YanikoBcko-EaHYMKOBCKOTO MacCHBa MOCIOHHbBIC BHEIPEHHUS, TPUBO-
JSI0Me K BO3HHKHOBEHHIO MHUIMAaTUTOB HHBEKIMOHHOTO THIIA.
Taxk, B ceBepHOI yacTi YalKOBCKOIO BBICTYIIAa B paliOHE €To 3amaJaHoil
TPaHUIBl (UKCUPYETCSl YETKHHA WHBEKIMOHHBIA XapakTep KOHTaKTa
MEIKO3EPHUCTHIX JIEUKOKPATOBBIX THEHCOBUAHBIX IPAaHUTOB C CpeaHe-
U KPYIHO3CPHUCTHIMH TOPHUPOOIACTOBEIMA OHOTUTOBBIMH THEHCO-
TpaHUTaMH, COCTOSIIUMHU U3 Tuiarnokiasa 30-35, KanueBoro mojxeBoro
mmata 25-30, kBapua 20-25, 6uorura 15-25 % (puc. 38a, 6, 1. H. 793,
794). Top¢hupoO1acTOBBIC BBIIEICHUS JTHH30BUIHO-BBITIHYTOH (pOpMBI
pasMepoM 110 2.5 ¢M N0 YAJIMHEHHUIO IPeICTaBICHbI IPEUMYILECTBEHHO
KaJIMEBBIM ITOJIEBBIM IITATOM M 3aHUMAIOT okoso 25-30 % obbema mo-
poxsl. buotuT 00bI4HO cnaraer ToHkUE (I—2 MM) MPOCITONKH, HEPEIKO
obnekaromye nopdupodnactel. KBapiy o0pasyeT JIMH30BUIHBIE arpera-
TBI MEIIKUX 3€PEH, BBITSHYTHIC COIVIACHO THEHCOBHIHOCTH OCHOBHOM
MacChl.

B MHBEKIHUSIX MEIKO3EPHUCThIC JEHKOKPATOBBIC THEHCOBUIHBIC
TPaHUTHI YaCTO CMEHSIOTCS MAaCCUBHBIMU Pa3HOBUAHOCTSIMHU, B COCTaBe
KOTOpBIX 0OTMedaeTcs riaruokiias 35—40, kanueBslii nonesoi mmat 30—
35, kBapr 25-30, peako 6motut 1-3 %. MOIMHOCTS HHBEKIINH KOIIEO-
nercst ot 10 1o 30 M. MoIHOCTh MPOCIOeB BMENAOImuX nophupodia-
CTOBBIX THENCOrpaHUTOB cocTaBisieT 50-60 M.

103 0 CB
793 794

fw #**#%
H/ /"f"/
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Puc. 38. KoHTakTOBBIE HWHBEKUUHU
IPaHUTOB 2-T0 3Tama B TophupoOiacToBbie
THEeHCOTpaHUTHl 1-ro sTama (GOopMHUpPOBAaHU
YamkoBcko-EnmanunkoBckoro maccuBa (ce-
BepHas yacTh YanKoBCKOTO BBICTYIIA): a — [€0-
JIOTUYECKUN TUTaH, 0 — CXEeMaTWYEeCKHid pas-
pes.

793-794 — HoMmepa TOuYeK HAOIIOACHHS IO
JMHMSM ~ MapLIPYTHBIX — IIEPECCUCHUH  KOHTAKTOB
100 0 100  200m TOPHBIX TIOPOJI. Y CIIOBHBIE 0603HAYEHHS CM. pHC. 16.
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[TocnoitHble WHBEKIUH, CIIOKEHHBIE MAaCCHBHBIMH JIEUKOKpATO-
BBIMHM T'PaHHTaMM, UMEIOT Yallle BCEro Pe3KHe I'paHMIlbl 0e3 CyIliecT-
BEHHBIX KOHTAKTOBBIX U3MEHEHUH TOPOJI. B MHBEKIUAX THEHCOBUIHBIX
TPaHUTOB B SHJIOKOHTAKTE MHOT/IAa MIPOMCXOJUT oOoTramieHne ONOTUTOM
(mo 10 %), mpudeM MOIIHOCTH MOJAO0HOM IHIOKOHTAKTOBOHW 30HEI KO-
nebrercs B mpeaenax 3—5 m.

Ha Bonopaznene 03. Unbmenckoe — Muacckuii npyJ| pa3BuTa Iie-
Jlasi cepusl MOCIOMHBIX TPAHUTHBIX WHBEKLIUH B JIMH30BUIHO-II0JIOCYA-
THIX OMOTHTOBBIX U aM(UOO0JI-OMOTUTOBBIX MHUTMATHTaX W, YaCTHYHO,
nop¢upoOmacToBeIX rHeHcorpanuTax-1 (puc. 39a, T. H. 801-805, 860—
864; puc. 396, T. H. 866, 867; puc. 398, T. H. 968, 969). CybcTpaTt UHB-
EKI[HOHHBIX MHI'MAaTHUTOB 110 BaJOBOMY COCTaBY OTBEYACT KBaPIIEBHIM
MOHIIOJTUOPUTAM, TPAaHOJUOPHUTAM, TpPAaHOCHCHUTaM u  am(puoo-
OMOTUTOBBIM TpaHHuTaM. VHBEKIIMOHHBIN MaTepHuall MpeICTaBiIeH pa3-
HOOOpa3HBIMK M0 3€PHUCTOCTU JICHKOKPATOBBIMU I'DAHUTAMH THEHCO-
BUJHOW U, peXe, MACCUBHOM TEKCTYphl. MOIIIHOCTh TPAHUTHBIX WHBEK-
U U MPOCIOCB BMEIIAIONIMX JTMH30BUIHO-IIOJOCYATHIX MUTMATHTOB
KOJIEOJIETCS OT MEPBBIX JCCATKOB J0 IBYX-TPEX COTEH METpoB. ['panu-
LBl MEX]Ty TPAHUTHBIMH UHBEKIUSIMHU U CyOCTPAaTOM MPAKTUYECKH BCe-
rjaa pe3kue 0e3 3aMEeTHOrO MPOSIBJICHHUSI KOHTAKTOBOIO M3MEHEHHS T0-
poa. OfHAKO B psijie CIIy4aeB OTMEYAJIOCh HAIWYHUE B IPAHUTHBIX WHbB-
eKIUSX BKIIIOYCHUH WHTEHCHUBHO T'PAaHUTHU3MPOBAHHOTO CyOCTpara,
MpUYeM B DHJIOKOHTAKTE TPAHUTHI O0OTAIANIMCh MEJIKOYCHIYHuaThiM
OHOTHTOM.

IOro-BocTounee crapoii yactu r. Muacca Ha F0’)KHOM CKJIOHE TOPBI
c oM. 505.1 HaOmOAAIOTCs KOPEHHbIE OOHAXKEHHS TOCTOWHBIX MUTMa-
TuTOB (puc. 40, T. H. 558).MurMaTuTh 00pa30BaHbI B Pe3yJIbTaTe UHB-
SKIUIl CPEJIHE3EPHUCTHIX TPAHUTOB B MOPQPHUPOOIACTOBBIC THEWcorpa-
HUTBl. COOTHOIIICHHE MEJIAHOCOM U JICHKOCOM OIleHWBaeTcst kak 2 : 1.
MomHOCTh TPAaHUTHBIX HHBEKINN cocTaBiseT 30—40 cM, MemaHOCOM —
30-55 cM. Menanocombl mpecTaBieHbl TOPPUPOOIACTOBBIMU OUOTH-
TOBBIMH THEHCOTPAHUTAMH, COJepKaIlMMHK Tuiarnoknas 60, kapr 22—
27, 6uotut 12—15 %.

B ocHOBHOI Macce THEHCOrpaHUTOB TUIArHOKIIa3 00pa3yeT 3epHa
BBITSIHYTOH (hopMBI pazmMepoM B cperHeM 3 x 10 mm. [Topdupobnacte
IUTaruoKiIa3a UMEIOT OBaJIbHYIO ()OPMY U BBHITSHYTHI 110 JJIMHOM OCH 10
25 mm. 3epHa KBapia o pa3Mepy 3HaYUTEIbHO YCTYIAIOT 3epHAM ILIa-
ruokiasza (B cpemHeM 2 X 5 MM) U B aCCOLMALIMU C OMOTUTOM CIIAraroT
JIMH30BH/IHBIC CKOIUICHUSI pasMepoM 2 x 5-3x 15 MM, OpHEHTHPOBaH-
HbIE TIAPAIUICIBHO JIPYT APYTY.

JIeWKkoCOMBI MHTMAaTHUTOB IIPEJICTABIEHBl CPEIHE3EPHUCTHIMHU,
y4acTKaMH HEPaBHOMEPHO3EPHUCTHIMH, OHOTHTOBHIMH THEHCOBHI-
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Puc. 39. IlocnoliHble MHBEKIUHM TPAHUTOB 2-ro dTana (popMupoBaHus YamkoBcko-ETaHYMKOBCKOTO MaccHBa B JIMH30BHIHO-
MOJIOCYATHIE MUTMATHTHI (CEBEpHAs 4acTh YalIKOBCKOTO BBICTYIIA, CXEMATHYECKHIA TUTaH).
[NosicHenue B TEKCTe, yCIOBHBIE 0003HAUCHUS CM. pHC. 16.



Puc. 40. Nnbek-
LIMOHHBIE ~ MHUI'MAaTHUT
(roro-BocTOYHAs
OKpanHa CTapoil 4aCTH
T. Mmuacca,
T. H. 558).
VYcnoBuele  0003Ha-
YeHHs CM. puc. 16.

HBIMH  TPaHUTaMH,
HHOTJa cozep-
KALIUMH ~ HEYETKO
BBIpaXXEHHBIE  IIOp-
¢bupoBuHBIE BBIIEIECHHA ILIArMoKiIa3za pasMepoM 5 x 7 MM. I'paHHuIIbI
MEXAy JeHKOCOMaMH W MEJaHOCOMaMHU PacIUIbIBYATHIC, HO B IIEJIOM
corjlacHble C JIMHEHHOW TekcTypoil cyOcrpata. Ilpocnou neilikocom
4acTO BBIKIIMHUBAIOTCSL.

Bnuskue no xapakrepy HHBEKIMOHHBIE MUTMATHTH! (PUKCUPYIOTCS
U B JIpyTUX 4acTsIX Bojopasiena o3. MnbMenckoe — Muacckuil npyn
(puc. 41, 1. 1. 875), ¢ TO¥ MU pa3HULIEH, YTO UHBEKIIUU MIPEICTaBIe-
HBl MEJKO3EPHUCTBIMH JIEHKOKPAaTOBBIMH T'PaHUTaMH IMPAKTHYECKH
MaCCHBHOW TEKCTYPBI U IMEIOT MOIIHOCTH mopsiaka 1-1.5 m.

3.3. [lerpoxuMuyeckne 0COOEHHOCTH

ITo xuMuyeckoMy cocTaBy rpaHUTh-2 YamkoBcko-EmaHUMKOB-
CKOT'O MacCHBa OTHOCSITCS K IBYM MNETPOXHUMHUYECKUM IPYIIaM U Y€ThI-
pem nmoarpymnmnam (tadu. 6, puc. 42, 43).

IMeTpoxumuyeckasi rpynna BbICOKOKPEeMHEKHCIBIX aCCOMALMT
(SiO, = 70-73 %)

Toozpynna XNl (¢ = 0.16-0.17) mpencraBieHa H3BECTKOBO-IIIE-
JIOYHBIMHA MEJIKO3EPHUCTHIMA OHOTHTOBBIMH THEHCOBUIHBIMH TPaHH-

Puc. 41. Ilocnoiinble HHBEKIUN
MEJIKO3EPHUCTBIX JISHKOKPAaTOBBIX Tpa-
HUTOB 2-T0 JTama B  mopdu-
poOsIacTOBBIX OHMOTHUTOBBIX THEHCO-
rpaanTax 1-ro stama (opmMupoOBaHHUS

YamkoBcko-EmanunkoBckoro
MaccuBa (Bomopasnen o3. MiobmeH-

ckoe — Muacckwuii ipy, T. H. 875).
YcnoBusle 0003HaUEHHS CM. pHC. 16.
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XUMHUYECKHH COCTaB METPOXUMHYECKHX ITOATPYTII TPAHUTOB 2-T0 3Tana (opMHPOBaHUS

YamkoBcko-EnaHInKOBCKOr0 MaccuBa

Tabnumna 6

Ietpo- | Ne n/m; cpen. OKCH/IBI, TETPOXUMHUUECKHIE MOJTYIIH
XHM. SHAUCHUE, | g | Ti0, | Al, 03| F&0s| FeO | MgO| CaO| N#D| KO | q c a f n | al
MOATPYIIa | JIHCHEepCHUst
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1y
X 1 72.71 0.12| 1576 0.09 0.76 046 240 380 375 Q.77 0.16 p.65 |0.50 |0.61 |12.12
(n=3) 2 7152 0.39| 1545 0.14 13p 043 280 3/52 391 0.77 0.17 .64 |0.67 [0.58 | 7.88
3 71.31 0.33| 1518 0.3y 16p 0.8 2.p7 3j71 375 Q.75 0.16 .67 |0.64 |0.60 | 5.62
X 7185 0.28| 1546 0.20 126 0.52 210 3,68 3/80 (.76 (.16 pP.65 [0.60 [0.59 | 7.81
g 0.570] 0.02| 0.084 0.022 0.215 0.009 0.025 0{02 0j008
XV 4 70.66 0.25| 1558 030 1.7p 044 186 3/90 370 0.75 0.14 p.67 |0.62 |0.62 | 5.50
(n=22) 5 72,50 0.19| 13.81L 1.09 093 050 144 390 500 Q.75 0.10 .86 |0.69 [0.54 | 5.48
6 7159 0.31| 14.2f 0.21 158 080 158 4/00 500 0.76 0.11 0.84 |0.54 [0.55 | 5.51
7 71.08 0.02| 1492 084 108 101 1.16 3)60 500 Q.75 0.09 .76 |0.51 |0.52 | 5.09
8 70.95 0.40| 14.75 0.0y 191 032 184 392 515 0.75 0.10 0.81 |0.79 [0.54 | 6.41
9 70.04 0.61| 1445 045 194 031 162 356 666 Q.72 0.10 0.90 |0.82 [0.44 | 5.35
10(499) | 7159 0.214 1513 1.25 140 0.26 148 560 2.70 0.75 |0.10 [0.80 |[0.78 | 0.76| 5.2
11 (486) | 72.22 0.23 1442 030 099 032 1/35 443 4.05 0.76 [0.09 |0.79 |0.72 | 0.62| 9.14
12 (661) | 71.44 0.6] 1343 119 089 050 0/90 330 590 p.76 [0.06 |0.88 |0.68 | 0.45| 5.20
13 (661/1) | 70.78 0.53 1494 068 095 043 1|99 430 360 p.76 |0.14 (0.73 |0.65| 0.64| 7.25
14 (674) | 73.26 0.40 1344 086 0.5 0.19 086 370 520 0.78 [0.06 |0.87 |0.80 | 0.52| 7.90
15(675) | 71.10 0.5 14.19 0.84 110 0.37 117 370 4.80 0.76 [0.09 |0.80 |0.74 | 0.54| 6.14
16 (677) | 70.18 0.77 1391 172 1322 052 1j21 400 4.70 0.74 [0.08 |0.84 |0.76 | 0.56| 4.02
17 (639/1) | 72.94 0.09 1481 0.34 0.97 0.25 1|07 420 490 0p.76 |0.07 [0.83 | 0.74| 0.57| 9.49
18 (640) | 70.19 0.3 1540 119 145 057 1/98 410 3.60 0.74 [0.14 |0.69 |0.73 | 0.63| 2.06
19(635) | 72.10 0.13 13.43 057 119 020 1/35 340 .00 0.76 |0.09 |0.89 |0.82]|048| 7.0




[Mpononxenue tabun. 6

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1
20 (635/1) | 70.8¢ 0.2 14.10 0.90 1.08 0.51 158 400 5.60 p.74 [0.10 |0.90 | 0.68 | 0.52

21 (660) | 72.32 0.20 13.75 0.1 1799 0.39 1/13 340 4.75 p.77 [0.08 |0.78 | 0.80 | 0.52

22 (613) | 70.4¢ 0.1 1438 1.22 122 040 1|34 385 480 p.75 [0.09 |0.80 |0.75| 0.55

23 (659) | 70.40 0.1 15.14 0.85 096 0.27 1|54 440 4.80 .73 [0.10 |0.82 | 0.80 | 0.58

24 (609/1) | 71.40 0.21 13.31 150 156 043 1|32 370 470 p.75 [0.09 [0.85 |0.79| 0.54

25 (644/1) | 70.3¢ 0.33 15.27 0.6 1.05 0.47 165 470 340 p.75 |0.11 |0.75 | 0.67 | 0.68

X 71.39] 0.39| 14.42 0.7% 126 048 1.838 4,00 4{73 Q.76 0.09 p.82 |0.70 [0.56

& 0.94] 0.044 0.455 0.191 0.133 0.042 0.095 0.114 0,864

XV 26 (637) | 71.3§ 0.13 1430 0610 121 0.32 109 4/60 580 0.78 pD.06 |0.97 |0.68 | 0.54
XVI 27 76.75 0.12| 12.39 033 0.86 0.38 1.1 250 492 (.81 0.14 |0.75 |0.65 |0.43
(n=9) 28 76.04 0.16| 12.88 0.64 100 0.26 1.p9 308 368 (.81 0.11 |0.71 |0.79 | 0.56
29 76.00 0.16] 12.88 032 1.1 0.36 1.p0 344 384 (.88 0.10 [0.76 |0.69 |0.58

30 75.22 0.13| 1298 1.0 09 0.19 143 4/00 400 0.78 0.11 |0.85 [0.83 |0.60

31 74.02 0.18/ 14.09 074 0.86 028 1.p9 382 240 (.81 0.12 |0.62 [0.75 |0.71

32 75.64 0.05| 13.8p 031 068 0.19 1.2 4/00 324 (.80 0.09 |0.74 |0.72 | 0.65

33 75.05 0.08/ 1456 0.0p 0.86 056 140 381 316 (.80 0.12 |0.66 |0.48 |0.64

34 74.90 0.18| 13.2p 0.7y 0.97 0.39 141 392 440 (.78 0.10 |0.85 |0.69 |0.57

35 74.05 0.04| 1486 00Oy 0.6 0.16 1b7 382 332 (.80 0.13 |0.66 [0.71 |0.63

X 15.29| 0.12| 1352 048 089 031 188 360 366 (480 (.11 D.73 |0.70 |0.60

& 0.837| 0.003 0.721 0.1Q8 0.08 0.006 0.033 0.p48 0}546

XVII 36 76.80 0.12| 12.3p 048 102 0.36 044 292 376 0.83 0.04 |0.71 [0.69 | 0.54
(n=17) 37 73.31 0.26] 12.78 0.4p 1.80 124 144 378 371 (.83 0.11 |0.80 [0.74 |0.61
38 75.09 0.10f 1248 03p 074 120 OO0 368 500 (.77 .05 |0.91 (0.32 |0.53

39 73.45 0.10] 13.8 098 040 0.38 0.p8 4123 486 (.78 0.05 [0.84 [0.67 |0.55

5.66
4.93
5.06
7.28
3.81
7.0
5.79

6.68
7.89
6.44

7.0
5.98
7.49
7.34
9.64
6.20
16.69
8.04

6.79
3.64
5.57
7.85



[Mpononxenue tabun. 6

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1y
40 (572) | 76.08 0.14 1196 094 156 0.33 0/82 510 2.00 p.79 |0.06 |0.88 |0.80 | 0.79| 4.23
41 (547) | 76.58 0.08 12.04 0.83 0.4 0.10 0{70 400 4.25 .80 |0.05 |0.91 |0.87 | 0.56| 7.25
42 (568) | 76.58 0.08 12.03 057 0.99 0.15 0{74 420 430 p.79 |0.05 |0.95 |0.83 | 0.59| 7.03
43 (195) | 75.5¢ 0.11 13.06 0.75 0.72 0.43 0J47 423 457 0.78 |0.03 |0.92 |0.63 | 0.58| 6.87
44 (196/1) | 76.77 0.1Q 12.65 099 0.43 0.1 0{38 3.93 357 .81 |0.03 |0.81 | 0.88 | 0.63| 6.91
45 (202) | 74.33 0.09 13.95 1.17 048 - 0.57| 4.15| 456 0.78 0.04 081 1.00 0.p8 845
46 (205) | 76.9% 0.12 11.72 125 136 0.6 038 290 4.32 .81 |0.04 |0.81 |0.89 | 0.50| 4.39
47 (206/1) | 76.9% 0.1 12.26 0.75 1.08 0.p5 0{38 343 4.16 .81 |0.03 |0.83 |0.92| 0.55| 6.52
48 (527) | 75.12 0.14 1284 006 125 0.18 0/95 280 590 0.79 |0.07 |0.86 |0.79 | 0.42| 8.62
49 (527/1) | 75.80 0.13 12.49 0.5 0.79 0.12 0{75 340 5.10 .80 |0.06 |0.87 | 0.80 | 0.50| 13.22
50 (497) | 75.08 0.17 1295 058 146 0.18 0/87 405 460 0.77 |0.06 |{0.90 |0.85| 0.57| 5.83
51(508) | 76.23 0.13 13.15 0.50 0.90 0.24 0j96 470 3.00 0.79 [0.07 |0.84 [0.75| 0.70| 8.02
52 (672) | 74.44 0.20 13.40 068 1.79 0.17 1/03 520 150 .79 [0.09 |0.75 |0.89 | 0.84| 5.15
X 75.42| 0.13| 12.8Yy 057 1.08 0.34 0.y1 3j7/9 4{19 Q.79 0.05 p.83 |0.77 |0.58 | 6.63
& 1.453| 0.002 0.44p 0.18 0.18 0.17 0.08 0.507 1,216
X1V 53 (492) | 73.18 0.14 14.15 0.28 1.10 0.29 1j07 397 480 0.77 |0.08 |0.83 |0.73 | 0.55| 8.47
(n =10) 54 (496) | 72.24 0.19 1439 047 120 0.32 0j93 490 4.39 0.75 |0.06 |0.89 |0.77 | 0.63| 7.2
55 (668/1) | 72.5¢ 0.45 14.35 0.3 0.41 0.86 105 370 4.70 p.77 |0.08 |0.78 | 0.70 | 0.54| 7.55
56 (669) | 73.20 0.39 1345 053 083 0.27 0/99 340 500 0.78 [0.08 |0.76 |0.75| 0.51| 8.25
57 (669/1) | 70.60 0.3 1393 041 191 041 0]95 340 490 p.76 |0.07 |0.78 |0.77| 0.51| 4.6
58 (620) | 69.24 0.39 15.42 1.04 095 052 1|68 575 3.30 .72 |0.09 |0.83 |0.68 | 0.73| 6.26
59 (551) | 7254 0.13 1429 036 129 0.34 1/10 380 505 .73 |0.08 |0.82 |0.73| 0.53| 7.15
60 (601) | 72.60 0.1 13.44 0.4 104 0.22 1/02 380 530 p.77 |0.07 |0.88 |0.81| 0.52| 7.18
61 (619/3) | 69.82 0.34 1514 091 1.07 060 1|72 515 330 p.73 [0.11 |0.77 |0.65| 0.70| 6.1
62 (643) | 72.01 0.1§ 14.25 059 128 0.34 1]18 390 530 0.75 |0.08 |0.85 [0.75| 0.53| 6.45
X 72.35 0.31| 1405 056 1.1 0.33 1.00 387 4{76 Q.77 0.07 p.81 |0.74 |0.55 | 6.89
& 2.313] 0.01 0.722 0.131 0.288 0.005 0.115 0/747 0.572




[Mpononxenue tabun. 6

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1y
XVII 63 (669/2) | 73.40 0.37 13.36 0.7 143 0.8 0|89 370 4.83 .77 |0.07 |0.85 | 0.80 | 0.54| 5.39
(n=2) 64 (644) | 74.03 0.13 14.15 0.9 0.60 0.25 0/96 300 4.50 0.80 [0.08 |0.69 |0.67 | 0.52| 9.19
X 73.71) 0.25| 13.75 0.73 1.0L 0.26 0.93 335 465 (.78 (.07 p.77 |0.73 |0.53 | 6.87
S 0.192| 0.034 0.32 0.32 0.336 0.082 0.002 0.p45 0j045
XIlI 65 72.77] 0.18]| 14.23 0.86 1.2 019 146 282 4]16 079 0.13 0.64 [0.87 |0.50 |6.32
X1V 66 73.10 0.13| 1456 0.26 1.11 0.26 1.p7 3|67 478 0.78 .08 [0.77 |0.78 |0.54 | 8.93
(n=20) 67 72.83 0.07| 1469 03p 065 0.40 1.p1 382 520 .77 0.07 |0.80 [0.50 |0.52 | 8.90
68 72.04 0.28| 1432 0.68 0.97 0.534 1.9 4/00 500 0.76 0.08 |0.84 [0.68 |0.55| 6.54
69 71.74 0.26| 1432 0.64 1.08 052 1.4 400 457 0.76 .08 |0.81 |0.72 |0.57 | 6.39
70(530) | 71.64 0.20 14456 036 148 0.32 1/07 340 450 0.77 |0.08 |0.72 |0.79 | 0.53| 6.74
71(491) | 72.60 0.19 14483 035 158 0.31 1j15 361 4.60 0.77 [0.08 |0.75 |0.82 | 0.54| 6.49
72 (494) | 7297 0.1 14.10 0.58 0.92 0.36 0j91 424 470 0.76 [0.06 |0.86 [0.69 | 0.58| 7.58
73(489) | 72.88 0.19 1436 052 102 0.32 1/j01 400 4.70 0.77 |0.07 |0.82 |0.74| 0.56| 7.72
74 (490) | 72.81 0.21] 1435 044 127 032 1/02 405 475 0.76 [0.07 |0.82 |0.77 | 0.56| 7.07
75 (667) | 72.82 0.34 1354 0461 112 0.25 0/85 360 490 0.78 |0.06 |0.83 |0.79 | 0.53| 6.84
76 (668) | 71.74 0.3§ 1356 052 227 0.31 0/89 340 450 0.77 |0.07 |0.78 |0.84 | 0.53| 4.37
77 (634) | 72.3¢6 0.1 14.03 0.1 1.07 0.19 1J02 440 455 0.76 [0.09 |0.87 [0.85| 0.59| 7.50
78 (553) | 72.00 0.1 1421 064 096 040 1/43 410 4.85 .76 |0.09 |0.84 |0.68 | 0.56| 7.10
79 (554) | 72.69 0.14 1418 0.79 0.98 0.39 1/j00 370 4.60 0.77 |0.07 |0.79 |0.71| 0.55| 6.56
80 (555) | 72.16 0.1 14.22 055 157 0.35 1j08 320 5%.15 0.77 [0.08 |0.77 [0.76 | 0.48| 5.76
81(624/1) | 72.10 0.14 14.85 0.47 0.65 O0.20 1|14 450 3.90 p.77 |0.08 |0.78 | 0.97 | 0.64| 9.17
82 (627) | 72.44 0.12 1419 0.70 086 0.21 1/03 330 510 0.78 [0.08 |0.77 |0.79 | 0.49| 8.01
83(628) | 72.3¢ 0.1 14.12 0.78 101 0.25 1/00 440 4.70 0.77 |0.07 |0.83 |0.79 | 0.56| 6.92
84 (630) | 73.10 0.1 14.10 0.2 0.83 0.24 1/03 360 515 0.78 |0.07 |0.81 |0.79 | 0.51| 8.34
85(632) | 73.2¢ 0.12 13.70 0.4 0.95 0.21 1J03 315 515 0.78 [0.08 |0.79 [0.78 | 0.48| 7.61
X 72.47) 0.22| 1426 048 122 0.38 1.03 380 4{74 Q.77 0.07 p.80 [0.74 |0.55 | 6.85
& 0.247| 0.006 0.14 0.033 0.092 0.019 0.016 0{14 0]j096




OkxoHuyanue 1abiu. 6

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1y
XV 86 (619/1) | 70.42 0.13 15.15 049 0.47 0O.p1 101 400 7.20 p.73 [0.06 |0.95 | 0.76 | 0.46| 10.31

(n=2) 87 (550) | 72.59 0.1 13.8 064 1.74 0.23 0/80 390 535 .76 [0.05 |0.89 |0.86 | 0.53| 5.24
X 7150, 0.11| 14.42 056 0.76 0.22 090 3095 6(28 (.74 (.06 p.92 [0.81 |0.49 | 9.42
& 2.376) 0 | 1.066 0.013 0.0008 0.0q02 0.02 0.005 1.73

XVI 88 75.07 0.10| 14.2p 0.0f 1.1p 0.39 1p9 3|76 336 .80 0.13 |0.69 [0.69 |0.63 | 9.10

(n=4) 89 75.00 0.12| 13.78 054 049 0.20 1415 362 321 (.81 0.10 |0.68 |0.67 |0.63 |11.16
90 73.40 0.09|] 14.7¢ 0.0y 1.06 0.9 1.7 4/06 392 (.78 0.13 |0.74 |0.89 |0.61 | 8.04
91 73.3§ 0.13| 13.85 0.1p 1.08 0.70 1.8 360 480 0.77 0.12 |0.80 [0.57 |0.53 | 7.03
X 74.21) 0.11| 14.12 0.22 098 034 155 36 3|82 Q79 (.12 p.73 |0.70 |0.60 | 9.48
& 0.903| 0.0003 0.197 0.049 0.087 0.071 0.076 0j045 (Q.198

XVII 92 (529) | 7494 0.23 1223 0.7 1.08 0.24 0J67 320 4.80 0.80 [0.05 |0.85 [0.74| 0.50| 8.20

(n=28) 93 (666) | 73.94 0.30 1385 053 1.20 0.24 0/86 370 4.90 0.79 |0.06 |0.84 |0.80 | 0.53| 6.88
94 7458 0.05| 13.4p 0.08 0.75 0.30 1.,5 4J00 500 .78 .08 |0.89 |0.69 |0.55 |11.94
95 7450 0.10f 13.8p 0.2 0.9/ 058 1.3 3/84 488 (.78 .08 |0.84 [058 |0.54 | 7.0
96 7412 0.14| 13.4p 0.2p O.70 049 1.2 3/12 500 0.79 0.09 [0.79 [0.59 |0.49 | 8.70
97 73.86 0.20| 13.7¢ 0.24 126 058 1.3 360 500 0.77 .08 |0.83 [0.64 |0.52 | 6.63
98 73.81 0.16] 14.41 03p 093 0.12 0.p1 323 529 0.79 0.07 [0.77 |0.90 |0.48 |10.29
99 73.42 0.19] 1408 123 095 0.46 0.p6 3|00 416 0.76 0.08 |0.67 [0.70 |0.52 | 4.96
X 74.15] 0.17| 1358 0.38 098 040 0.99 346 4{88 (.78 (.07 p.81 [0.70 |0.52 | 7.71
& 0.244| 0.006 0.304 0.135 0.036 0.04 0.03 0.p37 0}637

XVIII 100 73.38] 0.04]| 1451 0.74 0.14 026 040 414 421 079 0.03 0.79 [0.69 |0.60 |12.7

IIpumeuanue. 1-52 — 6HOTUTOBBIC U JIEHKOKpaTOBBIe THelicorpanuTel; 53-64 — nBycnronsHbie rpannuThl; 65-100 — MyckoBH-

TOBBIC TPAHUTHI.
Anammel 1-9, 27-39, 6569, 88100 u3 xomrekmmii B. . IOpeukoro wn nap. (1982); ocrampHBle aHaNMM3bl — KOJIL.

b. H. Ilepmsxoga.



Si0,, %

Puc. 42. Tlerpoxumudeckas quarpamma ¢ — SiO, — O TpaHUTOB 2-r0 3Tana popmupoBaHus YairkoBcko-EnaHInKOBCKOTO MacCHBa.

1 — neHKOKpaTOBbIE THEHCOrPAHUTBI M TPAHUTHI, 2 — OHOTHTOBBIE THEHCOTPAHUTBI M TPAHUTBI, 3 — ABYCIIOJSHBIC IPAHHUTEI, 4 — MyCKOBHTOBBIE Tpa-
HMTBI, 5 — OHOTHUTOBbIC 'HEHCOrPaHUTHI U IPaHUTHI KBIIITHIMCKOTO MaccHBa, 6 — apeas NeTPOXUMHIECKOH TTOATPYIIITBI H e¢ HOMEp.

udpossie 1 OykBeHHBIE 0003HAYECHUS CM. pHC. 23.
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Puc. 43. Tlerpoxumuueckas muarpamma f — SiO, — N rpanuroB 2-ro srama (opmupoBanus YaikoBcko-ElaHIHKOBCKOTO
MaccuBa.
YcnoBHbIE 0003HaYSHHS CM. pHC. 42, H(poBbIe U OYKBEHHBIE 0003HAYEHUS — pHC. 23 U 24.



tamu FOxHO-EnaHuyMKOBCKO# arnmou3bl, UMEIOIUMH YMEPEHHYIO CTe-
TIEHb IIEJOYHOCTH, HHU3KYIO JKEIIE3UCTOCTh W HU3KOHATPHUEBBIA THI
LIETOYHOCTH. /Il 9THX TPaHUTOB XapaKTepHbI cTaOMIbHbBIE TOKa3aTe-
JIM BEJIMYMH M3BECTKOBUCTOCTH, CTEeHH meaounocty (0 = 0.64-0.67xu
tina menoynoctd (N = 0.61). Hexoropwle Bapmanum OTMEYaroTCs
TospKO 10 crenenu xxenesucrocta (f = 0.50-0.66).

OmnuceiBaeMble TPaHUTHI pacrpocTpaHeHbl B FHOxHO-EnaHuukos-
CKOM amo¢u3se B mpenenax 3HIOKOHTAKTOBOH 30HBI C IUIarHOTHEHcaMu
€JIAHYMKOBCKOHN Tommuu. [1o BHemIHEMY BHAY MPEACTABIAIOT CO00it mo-
POIBI MENKO- M MENKO-CPEIHE3EPHUCTON CTPYKTYpbl, THEHCOBUAHOMN
TEKCTYpbI, WHOTAA COJEpIKallie TOHKHE MapajuleNbHBIE MPOCIOUKH,
HACBILIEHHbIE OHOTHUTOM.

Hooepynna XIV (¢ = 0.06-0.14) 06beaunseT CyOIIeTOIHbIE MET-
KO- M CpEeIHE3ePHUCTHIC JICHKOKPATOBbIE 1 OMOTUTOBBIE TPAHUTEHI, pa3-
BUTHE B CEBEpHOW yacTH YamkoBCKOTO BBICTYIIA, a TAKIKE MYCKOBUTO-
BbIe H JBYCIIOJsHBIE rpaHUTHl FOxHO-EnanunkoBckoit anogmssl. K
9TOM XKe MOATPYIIIE OTHOCATCSA MEIKO3EePHUCThIE OMOTUTOBBIE TPAHUTEI
KeimrseiMckoro maccusa.

MyCKOBUTOBBIE U ABYCIIOISHBIC TPAHUTHI OTIMYAIOTCS OT JPYTHX
BBIIIETIEPEYUCICHHBIX Pa3HOBUIAHOCTEH TpaHWTOB moarpymnmbl XIV
MOHMKEHHON m3BecTKOBHCTOCTBIO (¢ = 0.06—0.09), MeHpmIMMH BesH-
YUHAMU cTerneHH IenouHocT (O = 0.76—0.84), MOBBIIEHHON KeJle3H-
crocteio (f = 0.70-0.82) ¥ NOBBINICHHON KadHMEBOCTHIO (KaJHEBO-
HaTpueBblil Tum, N = 0.51-0.57). Menko3epHUCTHIE GMOTUTOBBIE TPAHHU-
ThI KBIITEIMCKOTO MaccHBa XapaKTepU3YIOTca Ooee IUPOKUM Anara-
30HOM BEJIMYHMH CTETIEHH INEJIOYHOCTH (OT YMEpPEHHO J0 BBICOKOIIE-
JMOYHBIX TUTOB, O = 0.76—0.90), cTenenn >kene3ncTocTr (0T HUZKO- JI0
BBICOKOKEJIE3UCTHIX THMOB, f = 0.51-0.82), HO Mo THIY HIETOYHOCTH
CXOJIHBI C MyCKOBUTOBBIMH TPaHUTaMHU. MeJIKO3epHHUCThIE OMOTHTOBEIE
rpaHuThl YalkoBCKOTO BBICTYNAa O0JaJalOT YCTOWYHMBBIM HH3KOHA-
TpueBbIM YKJIOHOM (N = 0.59—0.65), HU3KOW M yMEPEHHOM JKENe3UCTO-
cteio (f = 0.62-0.74), moHm*KeHHOU cTeneHblo meaoynoctu (0 = 0.67—
0.79) n 3aMeTHBIMU BapHALMSIMH B BETMYMHAX M3BECTKOBHCTOCTH (C =
0.09-0.14). Menko3epHHCTBIE JIGHKOKPATOBBIE THEHCOBHUIIHBIE TPaHU-
TBl, pacmpocTpaHeHHble B YamkoBckoM BeicTyrie U FOxHO-
EnaHunkoBCcKOH anoguse XapaKTepU3YIOTCS OTHOCHTEIBHO LIMPOKUM
JINaIa3oHoOM TaKUX METPOXUMUYECKUX roKazarernet,
Kak wu3BecTKOBUCTOCTE (C = 0.06-0.12), cTemeHp mMIETOYHOCTH
(o = 0.73-0.88) u Tum menouHOCTH (OT HATPUEBO-KATHEBOTO 10 HU3-
KOHaTpHeBoro Tumos, N = 0.45—-0.63).
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IMeTpoxuMuYecKasi FPyIa BeCbMa BHICOKOKPEMHEKHUCIBIX
acconuammii (SiO, > 73 %)

Ilooepynna XVI (c = 0.10-0.14) npencraBieHa MEIKO3EPHUCTHI-
MH OMOTHUTOBBIMH M, B MEHbBIICH Mepe, MyCKOBHTOBBIMH I'DaHUTAMH,
OTHOCSIIIUMUCS. K M3BECTKOBO-IETIOYHOMY Py M UMEIOIIMMH TTOHH-
KEHHYIO CTeleHb INEJIOYHOCTH, YMEPEHHYIO JKENe3UCTOCTh, KaINeBO-
HATPHEBBIN U HU3KOHATPUEBBINA TUT IETOYHOCTH.

THoozpynna XVl (c = 0.03-0.10) oObequHsET CyOIEIOYHBIC MYC-
KOBHUTOBBIC U JIBYCITIO/ITHBIE TPAHHUTHI, MEJIKO3EPHUCTBIC JISHKOKPATOBBIC
MAaCCHBHBIC TPaHUTBI, a TAKKE MEJIKO3EPHUCThIE OMOTUTOBBIC TPAHHTHI.
Jlnst mocneqHUX XapaKTepHbI HU3KKE MOKA3aTeN U3BECTKOBUCTOCTH (C =
0.04-0.05) wu moBBIIEHHAs CTETIEHb IIEJIOYHOCTH (TpaHuYHast 00IacTh
YMEpPEHHO U BBICOKOMIECTOYHBIX TUMOB, O = 0.84—0.90). [1o u3BecTKOBU-
CTOCTH, CTETICHH INEOYHOCTH U THIY INEIOYHOCTH K OMOTHTOBBIM Tpa-
HHUTaM OJM3KH MEJKO3EpPHUCTBIC JICHKOKPATOBbIE THEHCOBUIHBIC TPAaHHU-
TB, B TO )€ BpeMs OTJIMYarouyecs OT OMOTUTOBBIX Pa3HOBUAHOCTEH
6omee BoIcOKO xenesucrocThio (f = 0.80-0.95).

MyCKOBUTOBBIE H JBYCIIOASHBIE TPAHUTHI UMEIOT OTHOCHTEIBHO
CTaOUJIBHYIO U3BECTKOBUCTOCTH (€ = 0.06-0.09), mmpokue BapHanuu B
crereHu menogHocTH (A = 0.75-0.89), HU3KYIO U yMEPEHHYIO JKeJIe3u-
crocth (f = 0.56-0.75) ¥ MOBBIICHHYIO KAJTHEBOCTH (IPEHMYIIIECTBEH-
HO KaJIMeBO-HATpUEeBBIHA TUT, N = 0.48—0.58). [y meiikoKpaToOBBIX Mac-
CHBHBIX TPaHUTOB TAaKKe XapaKTepHBI 3aMETHBIE KOJIeOaHUS BEIUYUH
MPaKTHYECKH BCEX TETPOXMMHUUECKHX MapaMeTpPOB.

B ommune ot rpaHuTonnoB-1, rpaHuTHI-2 cnabo aupdepeHunpo-
BaHBI 110 KPEMHEKUCIIOTHOCTU U TPEICTaBIEHbI TOJIBKO ABYMS IIETPOXHU-
MHYECKAMH IPYIIIaMH: BRICOKOKpeMHeKucion (Si0, = 70—73 %M Bech-
Ma BbIcOKOKpeMHekucioi (SiO, = 73.5-76.6 %). PaccmarpuBaeMbie Tpa-
HHUTBI CXOAHBI C aHAJIOTUYHBIMHU METPOXUMUYECKUMH TPYIIIAMH TPaHHU-
TOUOB-1 1O M3BECTKOBHCTOCTH (M3BECTKOBO-ILENOYHbIE U CyOIIenoy-
HBIE aCCOIMAINN), CTETICHH MIEIOYHOCTH (YMEPEHHBIH M BEICOKOIIEIIOY-
HOJ THIIBI), CTETICHH JKeJIE3UCTOCTH (CYIIIECTBEHHO XKene3ucras cepus, f
> 0.50) 1 THIy LIETOYHOCTH (MIPEMMYIIECTBEHHO HATPUEBBIN YKIIOH).
OnHako, ISl HEKOTOPOW YacTHW TPAHUTOB-2 XapaKTepHa IOHWKCHHas
HATPOBOCTH (KAJIMEBO-HATPHEBBIH THUIT), YTO OTMEYAECTCSI B MYCKOBHTO-
BBIX, JIBYCIIFOJISTHBIX M JICHKOKPATOBBIX THEHCOBHU/IHBIX TPAHHUTAX.

3.4. T'eoxuMHu4YecKHe 0COOCHHOCTH
ITo conmepxaHUIO M pacHpENENICHHIO psla 3JIEMEHTOB-TIpUMecei

Pa3HOBUIHOCTH TPAaHUTOB-2 BO MHOTOM OJIM3KH, HO (DUKCHUpPYIOTCA,
TaKKe, 1 HEKOTOPBIE UX TeOXUMHUYecKkne oTauyus (Tabdmn. 7, puc. 44).
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Tabaumna 7
ConeprkaHue 3JeMEeHTOB-TIpuMeceit (I/T) B rpaHuTax 2-ro stana GopmupoBanus YamkoBcko-EnaHYHKOBCKOTO MacCHBa

Ne Ne DjIeMeHT
ILIT | TIPOGHI [ Cr \% Ti Cu Zn Pb | As Sr Ba Ga Y Zr Rb| Nb Rb/SF Sr/B
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 486 - 6 1492 | - 24 29 8 416 - 18 - 123 | 154 | 10| 0.32 -
2 635 - - 2407 - 42 54 - 337 - 23 - 65 176 9 0.52 -
3 639/1| - - 2720 35 25 72 8 230 - - 15 50 141 | 11| 0.61 -
4 659 - - 1247 - 46 85 5 458 - 18 - 97 163 | 15| 0.35 -
5 691 78 83| 3714 144 95 25 - 703 | 1310 - - 435 | 142 | 16| 0.20 0.54
6 695 - - 561 100 56 48 7 21 345 - 15 68 271 23| 12.9 0.06
7 708/2 | - 12 358 170 35 50| - 8 - - 5 38 173 8 21.6 -
8 740 53 24 | 1047 65 44 - 7 368 573 27| - 75 127 | 17| 0.34 0.64
9 746/3 | - 29 522 128 23| - 9 344 651 | - - 33 138 | - 0.4 0.53
10 784 49 | - 607 83 60 24| - 60 - - 8 195 | 184 | 15 3.1 -
11 | 786/1| 39 73| 2250 107 29 - 13 677 113 | - - 159 | 118 | - 0.17 0.6
12 | 792/2| 61 32 937 156 4] 47 - 60 550 13 13 300/ 170 14 2.8 0.1
13 797 46 13 507 196 8 - 5 24 310 29 13 210 117 1% 4.9 0.0
14 832 - 30 | 2310| 134 53| - 12 333 82 - 10 212 | 118| 12| 0.35 0.41
15 | 839/1| 56 34 760 73 34 32 9 25 62 7 - 60 127 | - 0.49 0.41
16 842 67 20 610 95 20 - 5 63 357 | - 8 141 | 181| 12 2.9 0.18
17 848 52 51| 258§ 166 85 30 - 780 883 33| - 150 | 100 | 12| 0.13 0.88
18 | 848/1| 52 56| 2270 203 83 - - 763 905 50| - 174 96 | - 0.12 0.84
19 | 864/1| - 31 760 11 39 35| - 326 627 30 6 97 127 12  0.39 0.5




Ipononxenue tabn. 7

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18§
20 869 - 32 | 970 | 140 66| 39| - 115 | 655 | - 25 | 365 | 160| 15/ 1.39 0.17
21 878 | 107| 28 780 120 38 14 1 24P 39 13 - 104 | 132 | 12| 0.54 0.62
22 195 - - | 1050 6 5 20 7 13 - 7 23 | 273 | 144| 14 11 -

23 | 196/1| - - 886 - 52 10 6 3 1 9 15| 145 142 21 47 3
24 197 1 2 15100 28 50 29 3 2 - 13 11 | 155| 156| 17 78 -
25 198 - 2 1090 21 37 8 5 42| - 14 18 | 127| 113| 18 2.7 -
26 202 - - | 1236 | 13 28 20| - 61 - 16 12 | 115| 147| 18 2.4 -
27 205 7 6 | 2564 52 40 20 - 22 - 13 31 | 147| 150| 16 6.8 -
28 | 206/1 6 3 2200 23 48 2 - 7 - 7 16 | 141 | 165| 21| 23.6| -
29 602 - - | 1390| 31 24| 34 10 23| - 37 32| 119| 314| 34 136 -
30 623 - - | 3680 - 98 31 - 26 - - 10 | 292 26 9 1.0 -
31 | 684/1| 44| 37 720 57 63 27 3 59y 75 15 - 62 95 9 0.16 0.79
32 702 62| - 229 99 43 | 104| - 140 - 48 - 29 155 | 12 11 -
33 708 - 19 | 407 195| 36 25 7 11| - - - 127 | 171| 9 15.5 -
34 710 75 16| 407 133 - 10 9 13 - - 16 | 178 | 139| 14| 10.7| -
35 | 792/1| - 12 | 627 176 | 41| - 10 36 - 18 14 | 205| 162| 20 4.5 -
36 | 792/3| 40 13| 589 111 78 - - 18 312 | - 8 257 | 159 | 14 8.8 -
37 800 55 15| 667 197 - - - 28 - - 14 | 226 | 181| 19| 6.46| -
38 | 700/2| 53 17| 5860 110 78 59 - 399 75 - - 87 133 | - 0.33 0.53
39 808 60 23| 179q 133 71 - 5 145 | 973 16 25| 335 141 21 1 0.1
40 826 - 16 | 588 | 172| 57 32 49 440 | - 23 | 218 | 149| 17| 3.04 0.11
41 827 56 | - 591 158 | 58 36| - 5 - - - 155 | 121 | 9 24 -




Ipononxenue tabn. 7

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18§
42 828 - - 569 95 48 | - 4 35 312 | - 17 | 306 | 117| 18 3.3 0.11
43 876 - 34 | 958 | 126 63 21| - 51 658 | - 16 | 315| 162| 18| 3.18 0.08
44 508 - - | 1580 | 60 40 30| - 283 - 23 - 103 | 158 | 12| 0.56 -

45 | 635/1| - - | 2870 - 33 54 9 248 - 13 - 195 | 198 | 10 0.8 -

46 | 635/2| - - | 3810 - 10 | 43 10 185 - 49 - 146 | 170 | 12| 0.92 -

47 660 - - | 3760 - 163 | 64 | - 632 - 43 - 130 | 153 | 17| 0.24 -

48 | 700/2| 53 17| 590 110 78§ 59 - 400 | 750 | - - 87 133 | - 0.33 0.53
49 762 40 20| 700 86 30 29 - 357 | 350 | 20| - 57 37 7 0.1 1
50 | 762/1| 43 241 440 96| - 53 8 254 | 400| - - 25 120 | - 0.47 0.63
51 | 793/3| - - 550 | 160 | 37| - 7 82 - 19 8 200 | 155| 12 1.9 -

52 798 48 23| 520 44 24 33 - 120 | 410 | - 22 | 142 | 120| 12 1 0.29
53 807 42 15| 580 152 56 33 - 4 350 | 20| - 200 | 143 | 10 36 0.01
54 821 55 16| 450 137 37 34 - 13 - - - 180 | 154 | 15 12 -

55 824 92 18| 674 210, 85 - - 15 - 19 | 1.0 | 468| 143| 15 9.5 -

56 572 - - | 1516| 40 23| - 10 41 - 24 16 | 109 93| 15 227 -

57 613 - - | 3510 - 62 33 6 130 - 18 5 122 | 194| 9 149, -

58 615 5 - | 2700| - 72 41 - 110 - 22 7 114 | 181| 16 1.6 -

59 783 71 17| 466 101 26 14 - 30 - - 9 121 92 7 3 -

60 | 785/3| - 51 | 2150 134| 72| - 12 | 426 | 843 16 10 136 100 18 0.23 0.5
61 796 50 30| 975| 162 43 - 9 59 450 | 24 19| 263] 19§ 1Y 3.3 0.1
62 831 - 31 | 974 | 134| 51| - 6 49 596 17 14| 221 179 17 3.47 0.0
63 834 - 37 | 1105 151 64 34| - 42 514 | - 11 | 237 | 193| 18 4.6 0.08




Ipononxenue tabn. 7

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18§
64 497 - - | 2184 - - 33 8 56 - - 17 | 193 | 180| 18 3.2 -
65 499 - - | 2464| - 71 39 - 360 - 430 | - 97 120 | 17| 0.33 -
66 813 - 15 | 526 | 117 | 49 28| - 1 - - 10 | 120 | 195| 15 195 -
67 | 816/1| 70 22| 491 194 54 - - 7 - - 10 | 190 | 164| 12 23 -
68 | 701/1| 56 13 277 66 42 90 - 177 - 26 31| 159| 131 9 0.74| -

69 | 706/1| 64| 27| 110Q 153 74 23 - 60 570 | 34| 140 284 80| 13 1.33 0.1
70 | 719/1| 65| - | 1266| 89 48 31| - 163 | 577 | - 12 | 156 | 148| 26 0.9 0.28
71 817 54 23| 607 77 59 - - 42 - - - 210 | 133 | - 3.17 -

72 825 42 15| 556 157 45 31 - 7 - 33 18 | 142| 177 2 253 -

73 865 79 16| 548 119 54 29 - 19 420 | - - 148 | 147 | - 7.73 0.04
74 882 53 20| 555| 160 37 43 - 98 385 | - - 144 | 125 | - 13 0.25
75 527 - - - - 34 77 - 31 - 16 21 86 321 24 103 -
76 792 - 20 | 551 127| 51 25 6 83| - 21 7 185 | 149| 10 1.9 -

77 805 46 32| 620] 115 54 30 53 344 - 13 | 223 | 189| 12 3.6 0.15
78 810 62 16| 5001 142] 34 20 - 30 454 | - 18 | 149 | 153| 15 3.1 0.06
79 | 527/1| - - | 2500 - 28 50 12 28 - 18 15 | 100| 300| 23 10.7f -

80 592 - - | 3140| - 37 14 9 82 - - 10 | 210 | 174| 16 2.1 -

81 593 - - | 2810 - 75 21 - 79 - 35 15 | 273| 166| 19 2.1 -

82 597 - - | 2950 | - 39 27 65 - - 15 | 230 | 197| 15 3 -

83 598 - - | 3650 - 20 13 12 52 - - 27 | 412 | 204| 19 3.9 -

84 | 609/1| - - | 4890| - - 19 7 113 - - 14 | 167 | 223| 23 2 -

85 | 703/1| 66 54| 103Q 187 37p 84 16 830 18 p3 303 130 | 8 D.8 (
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Ipononxenue tabn. 7

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18§
86 | 747/3| 46 18| 980 94 37 35 - 38 - 17 12 82 185| 21 4.9 -

87 748 54 25| 1190 130 25 42 - 55 450 | - 8 134 | 197 | 19 3.6 0.12
88 770 - - 520 | 160 | 25 37| - 25 - 18 6 76 236| 23 9.4 -

89 787 - 34 | 1010| 110| 80| - - 264 | 530 | - 7 183 | 116| 10| 0.44 0.5
90 823 75| 40| 890 130 63 - 9 73 500 | - 13 | 160 | 190| 16 2.6 0.12
91 795 - 34 | 1140f 90 48| 32| - 51 660 | - 21 | 283 | 172| 19 3.4 0.08
92 492 - - | 1785 | - 84 | 43 - 115 - 37 - 78 288 | 22 2.5 -
93 496 - - | 2800 - 60 | 34 8 120 - 25 - 106 | 284 | 21 2.4 -

94 551 - - | 1800| - 25 27 6 120| - 18 - 67 240 | 17 2 -

95 620 10 10| 5060 43 37 30 - 814 - 23 - 130 | 132 | - 0.16 -

96 631 - - | 2540 - 95 40 - 84 - - - 100 | 270 | 17 3.2 -
97 637 - - | 1230 | 33 53 60 5 157 9 14 3 67 170 10 1.] 17,
98 640 - - | 4850| - 85 28 - 270 - 32 - 194 | 178 | 15| 0.65 -

99 643 - - | 2690| 56 74| 73| - 195 - 46 5 124 | 164| 13 0.84| -
100 | 662 - - | 2130 79 68| 40 6 422 - 30 - 66 173 | 10| 0.41 -
101 | 668/1| - - | 2660 - 65 44 8 140 - - - 76 242 | 21| 1.73 -
102 | 669 - - | 2680| - 39 31 6 105 - 18 - 68 220 | 17 2.1 -
103 | 669/1| - - | 3430| 37 92| 41 6 100 - 34 - 65 230 | 17 2.3 -
104 | 669/2| - - | 3510 - - 36 - 114 - - - 64 180 | 10| 1.58 -
105 | 728 % - 710 88 63 33| - 72 380 | 42| - 67 217 | 17 3 0.19
106 | 729/2| - 19 | 730 | 117 | 130} 40| - 68 350 14| - 67 197 | 13 2.9 0.19




Ipononxenue tabn. 7

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18§
107 | 734 48 14| 770 104 95 36 - 73 370 | - - 67 188 | 13| 2.57 2
108 | 738 73| - 730 83 - 46 - 82 450 19| - 60 206 | 16 2.5 0.18
109 | 742 42 13| 310 75 11 39 - 34 - 32 - 33 213 | 15 6.3 -
110 | 744 a7 25| 870 110 11p  3( 4 9( 410 - - 65 193 | 16| 2.14 0.22
111 | 747 42 17| 470 138 4§ 3( 13 30 - - 39 71 230| 30 7.7 -
112 | 767/1| 20 30| 102( 40 50 60 - 315 - 32 - 93 116 | 10| 0.37 -
113 | 768 10| 44| 1090 120 43 - 8 564 | 750 | 32| - 70 102 | - 0.18 0.75
114 772 - 30 | 730 | 120| 30| 47 6 377 520 - - 43 102 | - 0.27 0.72
115 | 775/1| 34| 37| 820 110 30 18 7 518 590 - - 60 90 | - 0.17 0.87
116 | 779/1| 47 20| 535 150 40 56 - 260 | 530 | 26| - 31 157 | 12 0.6 0.5
117 | 779/3| 58| 45| 875 98 69 46 - 455 | 665 | 24| - 72 130 | 8 0.29 0.68
118 | 489 - - | 2980 | - 19 16 10 123| - 25 - 100 | 295 | 20 2.4 -
119 | 490 - - | 2450| - 48 31 - 124 - - - 100 | 286 | 20 2.3 -
120 | 491 - - | 2300| 53 29 24 7 130 - 34 - 115 | 285| 20 2.2 -
121 | 494 - - | 2780 | 66 67 29| - 94 - 41 - 60 246 | 23 2.6 -
122 | 529 - - | 1920 | 42 32| 45 10 51| - 24 | 39 83 350 33 6.9 -
123 | 530 - - | 2700| - 74 22 4 130 | - 51 - 104 | 267 | 19| 2.05 -
124 | 550 - - | 3710 - 45 15 - 70 - 23 - 82 300 | 18 4.3 -
125 | 553 6 - | 2100| 54 68 10 10 120, - 18 - 80 260 | 22 2.2 -
126 | 554 - - | 1990 | - 128 | 38 10 120 - - - 100 | 286 | 17 2.4 -
127 | 555 6 - | 4110| 47 56 19 6 113 - 20 - 110 | 300 | 20| 2.65 -
128 | 618a| - - 160 - 30 - - 210 - 13 55 | 290 9 12| 0.04| -




Ipononxenue tabn. 7

1 2 3 4 5 6 7 8 10 11 12 13 14 15 16 17 18§
129 | 619/3| - - | 1660| - 36 27 770 6 22| - 125 | 130 | 7 0.17 128
130 | 624/1| - - | 2740 - - 44 420 - - - 80 173 | 8 0.4 -
131 | 627 - - | 2000 - 82 47 90 - 29 - 64 285 | 22| 3.17 -
132 | 628 - - | 3380 - 32 57 110 - 13 - 78 280 | - 2.54 -
133 | 630 - - | 1870 - 75 25 90 - 48 - 80 250 | 22 2.8 -
134 | 632 - - | 3010| - 95 36 120 - - - 76 270 | 18 2.2 -
135| 634 - - | 1790 | - 90 | 48 67 - 40 - 50 240 | 21 3.6 -
136 | 666 - - | 1930| 40 | 253| 50 107 - 30 - 80 247 | 19 2.3 -
137 | 667 - - | 3390]| - 132 | 40 110 - 37 6 60 223| 18 2 -
138 | 668 - - | 1240 - 66 50 90 - 20 4 53 240 20 2.7 -
139 | 686 - 4 290 64 30 16 24 - 12 6 25 110| 24 4.6 -
140 | 686/1| 44 13| 420, 143 73 48 398 | 390 | 26| - 60 68 | 12| 0.17 1
141 | 687 50 36| 870 45| - 40 480 | 830 16| - 64 127 | 8 0.26 0.58
142 | 690/1| 46 32 930 112 114 - 490 | 890 | 24| - 137 | 115| - 0.24 0.55
143 | 692 82 14| 730 95 63 35 87 45 22 - 83 216 | 13| 2.48 0.19
1441 699 93 26| 960| 100 5§ 23 142 | 580 | - - 104 | 222 | 21 1.6 0.24
145 | 703 60 26| 880 100 4d 49 67 460 13 15| 250 140 1% 2.1 0.14
146 | 721 70 34| 950 120 29 - 110 | 500 | 26| - 96 197 | 16 1.8 0.2
147 722 40 23| 1040 55 128 36 12 49 22 - 82 240 | 18 1.9 0.26
148 | 723 60 25| 106Q 137 71 - 75 480 | - - 75 255 | 19 3.4 0.16
149 | 723/1| 42 27 940/ 142 79 44 87 420 | 25| - 84 264 | 18 3 0.21
150 | 723/2| 47 25| 810 90 52 35 92 390 15| - 75 253 | 15| 2.75 0.23




OkxoHuyanue tabm. 7

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18§
151 724 52 32| 960| 135 1§ 82 - 126 | 580 | - - 92 230 | 17 18 0.22
152 | 730 75| - 350 | 156 | 67 27| - 46 - - - 42 196 | 11 4.3 -
153 | 731 - - 560 | 128 | 48 28| - 44 - 22 - 50 217 | 16 4.9 -
154 | 733 62 15 610 110 110 - - 45 - 30 - 58 224 | 13 5 -
155 | 736 - - 390 | 162 | 134 52| - 32 - - - 23 240 | 19 7.5 -
156 | 737 57| - 650 | 100 | 70| 40| - 45 - - - 56 210 | 16 4.7 -
157 | 739 - - 410 | 123 | 53| 43| - 50 - - - 38 194 | 17 3.9 -
158 | 741 48 22| 900| 125 148 63 - 120 | 480 | 36| - 72 250 | 18 2.1 0.25
159 | 745/2| - 19 | 860 65 65 32| - 100 | 430 | - - 76 214 | 18 2.1 0.23
160 | 746 50 38 740| 1420 47 20 - 456 | 660 | - - 53 80 8 0.17 0.69
161 | 750 50 36| 1540 100 70 24 8 580 1080- - 195 | 123 | - 0.21 0.53
162 | 755/1| 42 38 650 80 3 - 10 | 390 | 740| - - 80 110 | - 0.28 0.53
163 | 756 42 21 760 64| - 49 - 300 | 440 | - - 104 | 117 | 7 0.39 0.68
164 | 757 - 17 | 620 64 - 49 - 300 | 460 | - - 104 | 117 | 7 0.39 0.65
165 | 759 62 19| 930 108§ 5§ - - 90 440 | - - 80 240 | 14 2.7 0.2
166 | 761 | 100 50| 208( 86 34 - 6 265 | 710| - - 233 | 120 | 18| 0.45 0.37
167 | 765 29 27| 820 93 37 3 - 90 - 13 - 76 210 | 19 2.3 -
168 | 766/1| 103| 27 930 89 31 - - 97 - - - 85 226 | 17 2.3 -
169 | 774 - 20 | 810 | 156| 55 29| - 94 - 16 - 75 240 | 15 2.5 -

Mpumeuanue. 1-92 — OnoruToBBIe M JIeHKOKpaTOBble THeWcorpanutsl, 93-118 — nBycmonsusie rpanuts;;, 119-170 —
MYCKOBHUTOBBIE I'DAHUTHI.
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Puc. 44. PacnpeneneHne pyoHBIX M PEAKUX DIEMEHTOB B TpaHUTAX
2-ro srana popmupoBanus YanrkoBcko-EnaHIMKOBCKOr0 MaccuBa.

1- JABYCIIOASAHBIE U MYCKOBUTOBBIC I'DAHUTHI, 2 — OMOTUTOBBIE U J'IeﬁKOKpaTOBLIe
FHCﬁCOFpaHHTI;I U T'PaHUTBI.

Tuman. BUOTUTOBBIC U IEHKOKPATOBBIC TPAHUTHI, TI0 CPABHEHUIO C
MYCKOBHUTOBBIMH W JIBYCJIOJSIHBIMU TPaHUTaMHU, HECKOIBKO OOCIHCHBI
tutanoM (1000-2500 nporus 1500-3500 r/t). Bonee BbIcOKHE cojep-
JKaHUs STOTO 3JIEMEHTa B MYCKOBHTOBBIX M JIBYCIIFOJSHBIX T'PaHUTAX
OOBSACHSAIOTCA, MO-BUAUMOMY, WX TIOHWKEHHOH KPEMHEKHCIOTHOCTBIO
(SiO; = 70-71 %), Torna kak GHOTHUTOBBIE TPAHUTHI COACPIKAT KPEMHE-
3eM B KommdectBe 72—76.5 %. B memom muist TpaHUTOB 2-TO dTama Xa-
PaKTEepHBI TAKUE JKE KOHICHTPALMU TUTAaHA, KaK U ISl T[PAaHUTOUIOB 1-
To JTarmna.
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MeOb TIpUCYTCTBYET B MYCKOBUTOBBIX U ABYCIIOJISHBIX I'PaHUTAX
B KJIAQpKOBOM M BBINIEKJIApKOBOM KosmuectBax (40-75 r/t). Munn-
MaibHble cofepkanus Mean (10—15 r/1) dukcupyroTcs B BEICOKOKpEM-
HEKHCIBIX OMOTUTOBBIX T'HEIICOrpaHUTAaX, XOTS HEKOTOpast 4YacTh U3 HUX
KOHIICHTPUPYET 3TOT AJIEMEHT Ha BBIIICKIapKOBOM ypoBHE (50 1/T), T.
€. Ha TaKOM JK€ YPOBHE, KaK ¥ Op(PHpOOIaCTOBEIE BEICOKOKPEMHEKHUC-
JIble THEMCOrpaHUThI 1-ro sTamna.

Lunxk. TlopaBnsiomee OONBIIMHCTBO — MPOAHATM3WPOBAHHBIX
PasHOBHUAHOCTEH TPAaHUTOB-2 XapaKTEPHU3YIOTCS  HHKEKJIAPKOBBIM
YPOBHEM HaKOIUIEHUS IMHKA. KIIapKoBBI ypOBEHB AITOTO 3JIeMEHTa
(60-80 r/T) oTMEUaeTcs B ABYCIIOJSHBIX, MyCKOBHTOBBIX U OHOTHTO-
BBIX IPAHUTAX MOHIKEHHON KpeMHekucinoTHocTH (SiO, = 70-72.5 %).

Csuney B xommuectBe 20-50 r/T ukcupyercst Bo Bcex Qanusix
TpaHuTOB. B oTnmume oT rpaHUTOMIOB-1, paccMaTpuBaeMble TPaHUTHI
o0azaroT Oosee BRICOKMM YPOBHEM HAKOILICHHUS ATOTO 3JIEMEHTa, Tpe-
BBIIIAIOIINM KJIAPK, TIPH 3TOM CpellHEee COJeP)KaHNue CBHHIIA B JIBYCIIIO-
JSIHBIX M MYyCKOBHTOBBIX TPaHHTaX MOYTH B 1.5 pa3a Bellle, 4eM B OHO-
THUTOBBIX TPAHHUTAX.

Mbuiupsax. 1o cogepkaHUIO MBIIIBSKAa TPaHUTHI 1-ro u 2-ro 3Ta-
noB Oyim3ku. B OMOTUTOBBIX THEHCOTrpaHHTaX KOJMYECTBO MBIIIbSKA
6oee Boicokoe (8—10 1/T), 4eM B IBYCIIOJSHBIX H MYCKOBUTOBBIX Ipa-
HUTaX (4-9 1/T). KOHIEHTpauuy MBIIIbSIKa BO BCEX Pa3HOBHIHOCTSIX
TPaHUTOB-2 MPEBBILIAIOT KJIAPK, JOCTUTAas CHELHAaIM3UPOBAHHBIX 3HA-
YEHUH.

Cmponyuii 00BIMHO COJEP)KUTCS B HIDKCKIAPKOBBIX KOJIMYECT-
BaX, IPH 3TOM, B IBYCIIOISHBIX U MYCKOBUTOBBIX IDAaHHTaX ypPOBEHb
HaKOIUIEHUH ATOro 3neMeHTa 3HaunTenbHo Boime (100—-150 r/1), yem B
OouoTuToBBIX THeWcorpanutax (10—50 r/T), XOTs B OTAENBHBIX MPOOAX
THEWCOTPaHUTOB KOJIMYECTBO CTPOHIMS jocturaet 280 r/T.

Pybuoun conepxwurcst Ha kiapkoBom yposHe (150-350 r/1). JIBy-
CIIIOASHBIE U MYCKOBHTOBBIE I'PAaHUTHI HMEIOT OTHOCHTENIBHO CTaOMIIb-
HYI0 KOHIeHTpauuto pyoumus (220-280 r/t), Torna kak B OMOTHTOBBIX
TPaHUTaX OTMEYAIOTCs OoJiee MHUPOKUE BAPHAIIMU B COACPIKAHUH STOTO
snementa — or 100 go 350 r/t.

Bemmunna Rb/Sr—ortHomenus (cM. puc. 44) CBUAETENBLCTBYET O
SBHOM IpeoONalaHuy pyOUIUs HaJl CTPOHIIMEM, XapaKTePHOM JUIsl KO-
POBBIX T'PaHUTOMUAOB. {11 HEKOTOpPOH 4YacTH OMOTHTOBBIX I'Helicorpa-
HHUTOB IOHWKEHHOM KpemuekucnotHocTH (SiO, = 70-72 %) oTMeuaeT-
cs1 00paTHOE COOTHOLIEHUE PyOUIUs U CTPOHIMA, 00YCIOBIEHHOE, Be-
poATHO, 00pa3oBaHHEM T'HEHCOrPAaHNUTOB 3a CUET CyOCTpara HOBBILICH-
HOW OCHOBHOCTH.
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Tannuii. TloBeiieHHble conepyxanus rammus (20-50 1/t) xapak-
TEpHBI Ui MYCKOBHTOBBIX W JBYCIIOJSHBIX TPAaHUTOB. BHOTHUTOBBIC
rHelicorpaHuThl 00eTHEeHBI STUM deMeHToM (00braHO 10-20 1/T), TipH-
yeM HauOojee HHM3KHE COIEp)KaHHWs OTMEYAlTCid B THEWCOrpaHuTax
MOBBINIEHHOM KpeMHekucmotHoctd (SiQ, = 74-77 %). B menom
KOHLICHTPAIIMU TaJUTHA B TpaHUTax-2 0oiee BHICOKUE, YEM B TPAHUTOU-
max-1.

HUmmpuii  conepXUTcsi B HIDKEKIIAPKOBBIX KOJMYECTBAX W IpaK-
TUYECKHU B TeX ke npenenax (5-35 /1), uto u B rpaHuronjax 1-ro sra-
na. J[ByCirosiHbIe ¥ MYCKOBHTOBBIC TPAHUTBHI UMEIOT Oojiee MUPOKHUiA
JIMaIia30H BEIWYMH HAKOIUICHHS UTTPUS, YeM OMOTHTOBBEIC THeicorpa-
HUTBI, B KOTOPBIX KOHIIGHTPALUK 3TOTO 3JIEeMEHTa HAaXOIATCS B Ipere-
nmax 15-25 r/t.

Llupxonuii cOOep>XUTCS B KIAPKOBOM U HIDKCKIIAPKOBOM KOJIMYE-
CTBaX, MpU4eM OMOTHTOBBIC THEHCOTPAHUTHI MTOBBIILICHHONH KPEMHEKHC-
sotHocTH (SIO; = 73-77 %) o6nanaioT 6ojee BHICOKUMH KOHICHTPA-
musimu 1pkonus (100-200 1/T), Torma Kak B MyCKOBUTOBBIX H JBY-
CIIOJISIHBIX TPAHUTAX COJCPKAHKME 3TOrO 3JIEMEHTa He mpebimaet 120
r/T. Ilo cCpaBHEHHIO C TPAaHUTOMIAMHU 1-TO 3Tama, TPaHUTHI-2 00STHEHBI
LUpKOHKEM B 2-2.5 paza.

Huo6uii noutn Bo BceX pa3HOBUAHOCTSIX TPAHUTOB-2 COAEPIKUTCS
Ha KIIapKOBOM YpPOBHE, XOTS B II€JIOM €r0 KOHIIEHTPAIMH, B OTJIUYHE OT
TPaHUTOHJIOB- |, HECKOJILKO TIOBBIIICHBI (IPUMEPHO Ha 5 T/T).

CorocTapisisi FeOXUMHYECKHE OCOOCHHOCTH TPAaHUTOUIIOB Pa3HBIX
sTanoB (GopmupoBanus YamkoBcko-EnaHYMKOBCKOTO MaccHBa, MOXKHO
OTMETUTh OYCHb MHOTO OOINUX YePT B HAKOIUICHHH U XapakTepe pac-
Npe/IeNIeHnsT MUKPO3JIeMeHTOB. [ rpaHuTonnoB 1-ro u 2-ro 3Tamos
MPUCYIY TTOHM)KCHHBIE KOHIIEHTPALUK JIEMEHTOB-IIPUMECEeH, IpruueM
PE3KO BBIPOKCHHBIX H3MEHEHUH B COJCPKAHWM U TOBEICHUU OOJb-
IIMHCTBA MHUKPO3JIEMEHTOB B IIPOLIECCE TPAHUTOOOPa30BaHUS HE (UK-
cupyercsa. C HEKOTOpOH Joneil yCIIOBHOCTH MOYKHO KOHCTAaTHPOBAaTh
yMenbIenne komuuectsa Cu, Ti, Zn, Zre rpaanTongax-1 mo Mepe Bo3-
pacTaHus CTENEHH WX KPEMHEKHCIOTHOCTH; B TPAaHUTaX-2 MPH yBeIHde-
HHUM COJCPKaHUN KpeMHe3eMa MPOUCXOIIIO TIOHMKCHHE YPOBHS HAKO-
mienus Ti, Cu, Sr, Gaa raxxke Zn, As, Y, Zr.

108



I'nasa 4. 7JKWJIBHBIE 'PAHUTDBI
N I'PAHUTHBIE HEI'MATUTBI

4.1. B3auMOOTHOIIIEHUS ¢ BMEIAIIINMH nmopoaxamMu

B mpenenax YamkoBcko-ElTaHYMKOBCKOIO MacCHBA BBIACISIOTCS
JIB€ TPOTSDKEHHBIE 30HBI JKMJIBHBIX TPAaHUTHBIX OOpa3oBaHUM, Mpen-
CTaBJICHHBIX MEIJIKO3EPHUCTBIMU, MEJKO-CPEIHE3EPHIUCTBIMU  JICHKO-
KpPaTOBBIMH M OHOTHTOBBIMH TPAaHUTAMH, METMaTHTaMH, NETMaTOHI-
HBIMH TpaHUTaMH U armuTaMu. [lepBas 30Ha mpoTsruBaeTcs B cyOMe-
PUIMOHAIEHOM HAIPaBJICHUH OT CEBEPO-BOCTOYHOTO OOpTa JOJHHBI P.
Mpuacc, nanee Ha FOTO-IOTO-BOCTOK 4epe3 Bopopaszen o3. Minpmenckoe
— Mmuacckuif npyn B pailioH cowileHeHus YamkoBckoro u FOxHO-
EnaHunKoBCKOTO TPaHMTHBIX BBHICTYIIOB. BTopast 30Ha JKWIIBHBIX Tpa-
HUTOB U T'PaHUTHBIX METMAaTHUTOB MpPUYpPOUYEHA K CEBEPHOMY KOHTAKTY
HOxHO0-EnanunkoBckol anou3bl ¢ TUIarHorHEWcaMH €JTaHYHMKOBCKOM
TOJIIIIH.

B ceBepHnoit yactu YanikoBCKOro BBICTYIIA pacIpOCTPAaHEHBI Ipe-
UMYIIECTBEHHO TPAaHHUTHBIE JKHIIBI, TIPOCTPAHCTBEHHO TATOTEIOIINE K
KPYITHOMY BBIXOJY MEIKO3EPHHUCTBIX OMOTHTOBBIX THEHCOBHIHBIX Ipa-
HHUTOB, OCOOCHHO K KOHTAaKTOBBIM dyacTsAM 3Toro Ttena. Ha cesepo-
BOCTOYHOM OOpTy JOJMHBEI p. Muacc TpOSIBICH aKTUBHBIA KOHTaKT
WHBEKINH MENKO3EPHUCTHIX TPAHUTOB-2 B MOP(HUPOOIACTOBBIE OHMOTH-
TOBBIE THelcorpaHuThl-1 (cM. puc. 40a). B ortnnyue ot camoro rpaHur-
HOTO TeNa, B JKWIBHBIX MHBEKIHSIX Pa3BUTHI MEIKO3EPHHUCTHIC JIEHKO-
KpaToBbI€ T'PaHUTBl MACCUBHOM TEKCTYpPBI, COACPIKAIINE PEIKUE BKpAIl-
JICHHUKW PO30BOTO MOJIEBOTO MimaTta. MOIIHOCTh JKMJIBHBIX HHBEKIIMN
konebnercs or 10 mo 30 M, mporskeHHOCTH — OT 500 mo 1000 M.
I'panuup! ux c1a00 U3BHIKMCTHIE, PE3KHE M OPUEHTHPOBAHbI COTJIACHO C
JUHEHHBIMH TEKCTypaMu 1op¢hupoOaacToBbIX THeicorpanuToB. Ha
BoJopasznene 03. MnbMeHckoe — Muacckuid mpya — pa3BuUTa CEpUs
TPaHHUTHBIX JKHJI CEBEP-CEBEPO-3aIaIHOTO HANPABIICHHUS, 3aJIETAIONINX B
mophUPOOIACTOBBIX OMOTHUTOBBIX THe#corpanuTax-1
(puc. 45). Ilpoctupanue nuHEHHOCTH MOP(HUPOOIACTOBBIX THeWcorpa-
HUTOB TUIABHO M3MEHSIETCSl OT CEBEPO-BOCTOYHOTO Ha FOTE Y4acTKa /0
CEBEPO-3aIlaJHOTO B €r0 CEBEPHON 4acTu. 311ech 3a(MKCUPOBAHO IIECTh
NapajuleNIbHO PaclOI0KEHHBIX MEXIY COOOH K1 MEJIKO3ePHHUCTBIX
TPAaHUTOB CO CITa00 BBIPAKCHHOW T'HEHCOBUIHOCTBIO, COCTOSIINX M3
miarnoknaza 4045, xanueBoro mojeBoro mmara 20-25, kBapma 25,
ouornta 10-15 %. IlupuHa rpeOHEBUAHBIX BBIXOJIOB
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Puc. 45. Cepus rpaHUTHBIX KU
B NOp(hHUPOOIACTOBBIX THEUCOTPAHUTAX
1-ro sTana ¢popmupoBanus YamkoBcko-
EmanunkoBckoro MaccuBa (ceBepHast
yacTb YalIKOBCKOTO BBICTYyNA, CXe-
MaTHYCCKHUH IJ1aH).

YcnoBHble 0003HaUeHUS CM. puc. 16.

KIIBHBIX TeN KoiebyieTcs oT 2 10
5 M, paccTosHHE MEXIy HHUMH He
npeBbitaer 10 M. YuuteiBas IiaB-
HOE W3MEHEHHE JIMHEHHOCTH TIOp-
($upoOIACTOBEIX THEWCOTPaHUTOB,
KHUJIbl YaCTUYHO MMEIOT KOCO-
CeKyIIee MoJIo’keHue (0COOCHHO Ha
WX IO)KHOM OKOHYaHHH) K CTPYK-
Type BMEUIAfoNUX MOPO/I.

KoHTaKThI KUIIBHBIX TPAaHUTOB
¢ nopdupobIacToBEIMH THEWcorpa-
HUTaMH YETKHE, pe3Kue, IMpenMy-
[IECTBEHHO COTJIaCHBIE.
OHIOKOHTAKTOBBIE H3MEHEHHS BHIPAXXCHBI B 00pa30BaHUU 30H aILIUTO-
BHUJIHBIX TPAHUTOB MOIIHOCTBIO 2—10 cM BOJIM3M TpaHUIBI ¢ BMEIIAlO-
mMe mopoaamu (puc. 46).

IOro-Bocrounee oxapakTepH30BaHHOTO BBIIIE YYacTKa CPEIH TOp-
(upoOIacTOBEIX OHMOTHTOBBIX THEHCOTPAaHOCHEHHUTOB DPACIIPOCTPAHEHBI
JKHITBI METIKO3EPHUCTBIX JIEHKOKPATOBBIX TPAHUTOB, UMEIOIE CyOMepH-
JMOHAIBFHOE HampapiieHue u MomHocTs 10—20 M. Pa3Butsl u Oonee ma-
somortHbIe Kbl (30—50 cM), B KOTOPBIX OTMEYArOTCS CICAYIOIINE KOH-
TakTOBble M3MeHeHus (puc. 47). llenTpanbHas 4yacTh KHJIBI CIOXKEHA
MEJIKO3EPHUCTHIMHU JICHKOKPaTOBBIMA MAacCCHBHBIMH TPaHUTaMH, MIEPEX0-
JSIIMMA ~~ Ha  KOHTAaKTE B  HEPAaBHOMEPHO3EPHUCTBIE  MEJIKO-
CpeHEe3epHUCThIC OMOTUTOBBIE TPAHUTHI C HEUYETKO IPOSBICHHOM I'HE-
COBUIHOCTHIO, OPUEHTUPOBAHHON MapajuIeIbHO KOHTAKTY.

Puc. 46. AmnmuroBas OTOpoOYka Ha
KOHTAaKTe TPaHUTHOW JKWibl B mopdu-
pobnacToBbIX THeiicorpaHuTax (ceBepHas
yacTh YalKkoBCKOTo BBICTYTA, T. H. 846).

YcnoBHble 0603HaUSHUSI CM. pucC. 16.
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Puc. 47. 3oHanbHBII XapakTep XHIIbI
TPaHHUTOB B THEWCOTpaHOCHEHHTAxX 1-To 3Tana
(hopmMupoBaHus Yamxoscko-Enan-
YUKOBCKOTO MaccuBa (Bogopaszmen 03. ib-
MeHcKoe — Muacckuit ipy i, T. H. 850).

VYcnoBuble 0003HaYCHHS CM. pHC. 16.

[TuprHa SHAOKOHTAKTOBBIX 30HOK KOJIE0-

mercs oT 3 mo 8 cm. Ilepexom meiko-

TPaHUTOB K OMOTHUTOBBIM IPAaHUTAM Kpae-

BBIX YaCTeH >KWJI OTHOCHTENBHO PE3KHH,

HO TPaHHIA CaMOW KIIbI C BMEIIAIOIIH-

M e 1 MU TIOp(UPOOIACTOBBIMU THEICOrpaHo-

CHCHHUTaMH  CIleTKa  pacIuiblBYaTasl,

TIPUYEM C OIHOM CTOPOHBI JKHJIBI HETIOCPEACTBEHHO Ha KOHTAKTE C THEM-

COrPaHOCHEHUTAMU PAa3BUT COIVIACHBIN I10JIEBOLINATOBBIA POXKUIIOK
MOITHOCTBIO 1-2 cM.

B 3anagaom 6opty ypouniia Kamennstit bpoy (puc. 48, 1. H. 841) B
JIMH30BHUIHO-TIONIOCYATHIX OMOTHTOBBIX MHIMATHTaX PaCHpPOCTPAHCHBI
CEKYILHUE Kbl TPAHUTOB MOIITHOCTBIO 110 1 M. XKHJIBI CI05KEHBI MEITKO-
3epPHUCTBIM  JIGHKOKPATOBBIM  TI'PaHUTOM  MAaCCHBHOM  TEKCTYpBI.
B 9HIOKOHTaKTe ¢ MHUTMATUTAMH B JKHJIAaX pPa3BUThl MaJOMOIIHbBIC
(1-2 cM) 30HKH CpeIHE3epPHUCTOrO MErMaTOUAHOTO TPaHUTA CO ciIabo
U3BWIMCTBIMU IpaHuiiaMi. CeKyIui KOHTAaKT CaMOM JKWJIbI ¢ MUTMa-
TUTaMH BECbMa PE3KHH.

B paiioHe 10ro-BOCTOYHOM OKpaWHbl CTapod yacTu I. Mwuacca B
nopdupoOIACTOBBIX OMOTUTOBBIX THEHCOTPAHUTAX HAOIIOMAIOTCS MHO-
TOYHCIICHHBIE COTJIACHBIE M CEKYIHE KUIIbI MEITKO3EPHUCTHIX HEYETKO
MOpGUPOBHIHBIX JIEUKOKPATOBBIX IPAaHUTOB MOIIHOCTHIO OT 20 1m0 50
cMm (puc. 49). TlopdupoBuaHbie BBIAEICHUS TaOIUTYATOM

Puc. 48. Cekymuii KOHTaKT
TPaHUTHOM JKWIBl B JIMH30BHIHO-
MOJIOCYATBIX MUTMATHTaxX (3amaHbIi
6opt ypounma Kamennsiit bpox, T.
H. 841).

VciioBHBIE 0003HaYEHUs CM.
puc. 16.
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Puc. 49. Xapaktep KOHTaKTOB TPaHUTHBIX JXHJI B MOPHUPOOIACTOBBIX
raeficorpanutax 1-ro srtama ¢opmupoBanus YamkoBcko-EnaHYMKOBCKOTO
MaccuBa (Ioro-BOCTOYHAs OKpawHa crapod yacTd T. Mmacca, T. H. 513, 546,
547).

INosicHenune B TEKCTE, yCIOBHEIE 0003HAYEHHS CM. pHC. 16.

dbopmbl pazMepoM 3 X4 MM TOpeACTaBIIEHBI JKEITOBATO-PO30BBIM Ka-
JULINATOM U HEPaBHOMEPHO paclpeneieHbl B OCHOBHOM Macce KHIlb-
HBIX TpaHUTOB. KoNM4ecTBO BKparjIeHHUKOB ITOJIEBOTO INTIaTa He Tpe-
BeimaeT 15 %. [Ipoctupanue xui1 ceBep-ceBepo-3ananHoe (350°), Ha-
NIpaBJICHHE JIMHEWHBIX TEKCTYp BMELIAIOMNX MOPPHUPOOIACTOBBIX
THEHCOTPaHUTOB TaKO€ XK€, T. €. MO MPOCTUPAHHIO JKHJIBI UMEIOT CO-
rJIACHOE 3aJIeTaHue, HO B TO )K€ BPeMs SBILIIOTCS CEKYIIMMH II0 Iaje-
HHUIO (THEMCOBHUAHOCTh BO BMELIAIOIIMX IOPOJAAX IaJaeT HOA YIJIOM
70°, majieHre KOHTAKTOB XM OJIN3KOE K BEPTHKAIbHOMY). B 9HIOKOH-
TaKTe >KUJ Pa3BUTHI OTOPOYKH AIUIMTOBHIHBIX I'PAHUTOB MOLIHOCTHIO
3-5 c¢M, JMIIEHHbIE ~ BKPAaIUICHHUKOB  TIOJIEBOTO  [INaTa
(puc. 49a), mpu4eM aruIMTOBHIHBIC TPAHUTHI HEPEIAKO 00pa3yloT Me-
KM€ COTJIaCHbIe MHBEKIIUH B MOPHHUPOOIACTOBBIX THEHCOrPaHUTAX (PHLC.
4906).

Hepenko B HZOKOHTaKTe >KWJIBHBIX Tell, CIOXKEHHBIX JICHKOKpa-
TOBBIMH I'PAaHUTAMH, 3aJIETAIOIINMH B TOP(HUPOOIACTOBEIX OHOTHTOBBIX
THEHCOTpaHuTaX, Pa3BHBAIOTCS MEIKO3EPHHUCTHIC TPAHUTHI, 00OTaIeH-
Hble OuotuToM (puc. 50, T. H. 208, 209).

Ha mpaBom Oopty mosmHbl p. Muacc B palioHe cTapoil 4acTH ro-
polla B ICKYCCTBESHHOH BBIPAOOTKE OOHAXKEH KOHTAKT METKO3CPHUCTHIX
JIEHKOKPATOBBIX THEHCOBHUIHBIX TPAHUTOB U MOPPHUPOOIACTOBBIX OMO-
TUTOBBIX THeWcorpaHoaquopuToB. U Te, u Apyrue pasHOBHIHOCTH Tpa-
HUTOB COOpaHBI B IIOJIOTHE CKJIAAKH, MPUYEM IO KOHTAKTy pPa3BUTa
JKHJIa TIETMAaTOUHOTO TPaHuTa MOIHOCThIO 15-20 cM (puc. 51). Bonu-
3W TPAHUIIBI C MEIKO3EPHUCTHIMY TPAaHUTaMH TIPOSIBIICHA 30Ha Apo0Iie-
HUSL U pacCllaHLeBaHUs.
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Puc. 50. Pa3Burme »sHIO-
KOHTaKTOBBIX OMOTHUTOBBIX 30H B
TPaHUTHOH >kmiie (TpaBeld OOpT
nonuHbl p. Mwacc B paiioHe
cTapoii yactu ropoja, T. H. 208).

VcnoBHple  0003HAYEHHS CM.
puc. 16.

Puc. 51. Pa3Butue mermMaTUTOBON 30HBI HA KOHTAKTE CPEIHE3EPHUCTHIX
THEHCOTPaHUTOB 2-TO dTana ¢ NophupoOIacTOBBIMH THEHCOTpaHOANOPUTAMHA
(mpaBblit O0pT HonMHBI p. Muace B paiioHe cTapoif yact ropoaa, T. H. 209).

YcnoBHbIe 0003HAYECHHS CM. pHC. 16.
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Puc. 52. Jlalikn MEIKO3EpHHUCTHIX MacCHBHBIX TPAHWTOB B JIMH30-
BU/IHO-TIOJIOCYATHIX MUTMATUTaX M MOPGHPOOIACTOBBIX THEHCOTpaHu-
tax l-ro srana ¢opmupoBanus YamkoBcko-EnaHunkoBckoro maccusa

(ceBepHas yacTh YamIKOBCKOTO BHICTYTIA, CXeMAaTHUECKHUH IIIaH).
VYcnoBHble 0003HaYCHUS CM. pHC. 16.
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Ha Bopmopaszmene o3. Unpmenckoe — Mwuacckuil mpya pa3BUTHI
cyOMepuIMOHaNbHBIE JTaifkooOpa3Hble Tena MEJKO3EpPHHUCTBIX JISHKO-
KpPaTOBBIX M OHOTUTOBBIX T'PAHWTOB, UMEIOMIMX C BMEIIAIOIIUMHU KX
nop¢upo0IacTOBEIMU T'HEHCOrpaHUTAMH M MHUTMAaTUTaMH pe3Kue, HO
COTJIaCHBIE KOHTAKTHI (puc. 52).

B paitone counenHenns YamkoBckoro maccuBa M ero HOxHO-
EnanunkoBcko# amodusbl pacnpocTpaHeHa CEepHsl KHJIbHBIX TeJl rpa-
HUTOB M TIETMATUTOB, TATOTCIONIMX K KOHTAaKTaM KCEHOJHTOB MeTa-
Mopduueckux nopoa. Ha 3Tom ydacTke »uiIbl IPEeACTaBICHBI MEIIKO- U
CPEIHE3EPHUCTHIMI OMOTHTOBBIMH M JIGHKOKPAaTOBBIMH T'PaHUTAMHU,
MEerMaTUTAaMH, IETMaTOUIHBIMHE W alUTATOBUIHBIMHU I'paHUTaMH. JKWIIbI
OPHEHTHPOBAHBI
CcyOMepHuINOHAIBHO
WIN B CeBepo-3amai-
HOM  HallpaBJICHHH,
HUMEIOT pa3Mepsl OT
JECATKOB CaHTHMET-
poB mo 5-10 M mo
MOIIHOCTH H OT TIep-
BBIX MeTpoB a0 200—
300 M 1O TPOTSKEH-
HocTH (puc. 53).

Puc. 53. Pas-
BUTHE CEPUU KIIHHBIX
TeJ TPAaHUTOB U IerMa-
TUTOB B pailoHe couie-
HeHus  YalIkoBCKOIo
Beictyna u HOxHo-
EnanunkoBcKkoit amo-
¢u3Bl  (TEOTOTUIECKIH
IJIaH).

VYcnoBHele  0003Ha-
YeHus cM puc. 16.
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Puc. 54. Kuma nermaTougHOro
rpaHuTa B IUIarHorHelcax. B Bucsdyem
60Ky JKWJIbI 3aME€TEH IOJABOPOT CJIOEB
BMEIAIOIINX IOpoxd  (3amamHelii  OopT
KOTJIOBHHHI 03. b. Enanuwk, T. H. 908).

YcaoBHbIe 0003HaYESHHS CM. pHC. 16.

B obmactn KOHTakTa I'paHHWTOB
OxHO0-EnanunkoBckol anmousbl ¢ MeTaMOpGHYECKUMH ITOPOAAMH
HaOJIro1aeTCsl MHTEHCHBHOE PAa3BUTHE CEKYIMX M COTJIACHBIX MPOXKHII-
KOB, JINH3 W HENPaBHJIBHONW (OpMBI 000COOIEHHI TErMaTOHIHBIX Tpa-
HHUTOB U IIETMATHUTOB, KOTOPbIE IPUYPOUYECHBI WK K 30HaM JPOOJIeHUS U
CMSTHS, WIH K 30HaM TpemuHoBaTocTd. Hanpumep, Ha 3amagHoM Oop-
Ty KOTJIOBHHBI 03. bon. Enanunk (paiion ypouunma 3uMHHK) OHOTHTO-
Bble THEWCHI MPOpPBaHbl MErMAaTUTOBOM kHIOH ¢ HeOombmum (15-20
CM) CMEIIEHHEM H TIOJIBOPOTOM CIIOEB OOKOBBIX 1opoJ| (puc. 54).

B roxnolil wactn YamkoBcKO-EIaHYMKOBCKOIO MacCHBa MHOIO-
YHCJICHHBIE JKWIbHBIC Tela I'PAaHUTOB M NETMATUTOB MPUYPOYEHBI K
KPYITHOMY BBIXOJly MeTaMop(uiecknx mopoj (IperuMyIIeCTBEHHO aM-
¢u6OoMMUTOB), 00pa3yIOMINX «3aIWBY», BAAIOIIUICS B MYCKOBHTOBBIC
rpanutsl FOxHO-Enan4ynkoBckoii amodusbl. 31ech pa3BUTO MaiKo00-
pa3Hoe, ¢ MHOTOYMCICHHBIMA OOKOBBIMH HHBEKIWSMH, TEJO CpEIHe-
3EPHUCTBIX OMOTUTCOAEPKALIMX U JICHKOKPATOBBIX MACCHBHBIX I'PaHU-
TOB, B OOIIEM IUIaHE COTJIACHO WHTPYIUPYIONHMX aM(UOOIUTOBYIO
tommty (puc. 55-56).

Puc. 55. Teo-
JIOTMYECKUN IUIaH FOXK-
HOTO KOHTaKTa My-
CKOBUTOBBIX TPaHUTOB

IOxH0-Enanuukos-

CKoOM anogusb c
BMCIIAIOIIMH  MeTa-
MOpP(OHUIECKUMH o-

ponamu. HMHTeHCHBHOE
pa3BUTHE  KWIO- U
JTAiK000pa3HBIX Te
TPAHKUTOB U METMATUTOB
B 00JIACTH KOHTAKTA.
YcnoBHbie 0003-
HaueHus CM. puc. 16.
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Puc. 56. PasBurue mnerma-
TOMIHBIX TPaHUTOB B  DHJO-
KOHTaKTe  JallKu  CpeaHesep-
HUCTBIX JIEHKOKPATOBBIX TPAHUTOB
(roxHas dacth IOxHO-Enandm-
KOBCKOH amodu3el, a, 0 -—
CXEMaTHIECKHE Pa3pessl).

Tlosicuenue B TEKCTEC, YCJIOBHBIC
0003HaueHus cM. prC. 16.

Bocrounoe cepmoBumgHOe oxoHuaHuWe FOkHO-EmaHUYMKOBCKOI
armo(u3bl pacIleruisieTcs Ha Psii KPYMHBIX T'PAHUTHBIX MHBEKIUH, MO
CBOEH CyTH OOpa3yroIIMX MOIIHYIO TOJIIy MHI'MaTHTOB WHBEKIHOH-
Horo Tumna. B aTom paiioHe ObUTO crenano Ba NPOQMIBHEIX Iepecede-
HUSI KOHTaKTOB IPAaHUTOB U METaMOP(UYECKHX OO/, OMCAHHE OJTHO-
T'0 U3 KOTOPBIX IPUBOJUTCS HIDKE (puc. 57a, 0).

[poduns HawaT B 650 M OT BepmmHEI TOpbl ¢ oT™M. 417.9 M 1O
a3. 55° 1 OpueHTHPOBaH C 3amajia Ha BOCTOK (puc. 57a, T. H. 1019-1022).

0-50 M. Menko3epHUCTBIE OMOTHTOBBIC TUTATHOTHEWCHI CBETIIO-
cepoit okpackw, cocrosimmue u3 miarnokiaza 80-85, kmapua 10-15,
ouotura 5—7% Ilopomoobpasyronire MUHEpallbl THEMCOB ClIAaraloT mpe-
PBIBUCTHIE JTMH30BHIHBIE, OPHEHTHPOBAHHBIC MMAPALICIBFHO APYT APYTY
arperatbl IUPUHOM 1-3 MM U NPOTSKEHHOCTHIO 5—15 MM.

50-100 M. AMQHUOOTUTHI THEHCOBUIHBIE, TPAHUTH3UPOBAHHEIE,
NpeBpaIleHHBIE B MEJIKO-CPETHE3EPHUCTYIO JUOPHTOBUIHYIO TIOPOY.

100-120 m. CpeaHe3epHUCTBIE JTEHKOKPATOBBIE IPAHUTHI MACCUB-
HOM TEKCTYPHI.

120-135 M. Menko3epHUCTbIE OMOTUTOBBIE TUIATHOTHEWCHI C TOH-
KAMH (2—5 MM) KBapII-110JI€BOIIITATOBBIMH COTJIACHBIMH MTPOKUITKAMH.

135-200 m. CpenHe3epHHCTBIE JICHKOKPAaTOBBIE MAaCCHUBHBIE Ipa-
HUTHL. B KOHIle nHTepBasa — pa3Bajbl KHUIbI IPyOO3epHUCTOTO MerMa-
TUTa CyOMEPUIMOHAIEHOTO HAIIPaBIICHHS.

200-300 M. Menko3epHHCTbIC OMOTUTOBBIC TIATMOTHEHCHI.

300400 M. CpenHe3epHUCTBIE MABYCIIOASHbIE THEMCOBUIHBIE
TPaHHUTHI CBETJIO-CEPOTo 11BeTa. MUHEpaIbHbIH cOoCTaB: mIarnokias 40—
50, kanmummar 20-25, 6uotut 10-12, myckoBut 5-8 %.

400—410 M. JKuma KpyImTHOOIOYHOTO TIETMAaTHUTA.

410-460 M. Menko3epHUCTbIE OMOTHTOBBIC IJIATHOTHEHCHI.

460-550 M. CpenHe3epHUCThIE JEMKOKPAaTOBbIE MAacCHBHBIE Ipa-
HUTHI, COJAEpIKallfe MPOXKUIKK alIATOBHIHOTO TPaHUTa MOITHOCTHIO
1o 10 cm.
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Puc. 57. TlocioiiHble )KUIbHBIC HHBEKIIUHM T'PAHUTOB B METaMOP(PUIECKUX MOPoJax (ceBepo-BocTouHbIi ¢uranr KOxxHO-
EnanunkoBckoit anmodusel, a, 6 — cxeMaTHIeCKUe pa3pessl).
IMosicHeHue B TEKCTe, yCIOBHbIC 0003HAYEHHs CM. puc. 16.



550-650 M. Menko-cpeiHe3epHUCTbIE OMOTHTOBBIE TIATMOTHEICHI.

650750 M. CpenHesepHHUCTEIE JIEHKOKPAaTOBbIE MACCUBHBIE TPAHUTHL.

750-850 M. Menko3epHHCTbIC OMOTUTOBBIE TIATMOTHEWUCHI, CPEIH
KOTOPBIX paclpoCTpaHEeHb! IPOCION TUOPUTOBUIHBIX OPOA (TPaHUTHU-
3UPOBaHHBIX aM()UOOIUTOB).

850-1000 M. CpenHe3epHUCTHIE THEHCOBHUIHBIE MYCKOBHUTOBBHIE
TPaHUTHI CBETIIO-CEPOTO I[BETA, COCTOSIINE U3 OEIIOro MOJIEBOTO IITaTa
55-60, xBapua 20, myckosura 15-20 %.

1000-1050 M. Menko-cpeHe3epHUCTbIE OMOTUTOBBIC IUIATHOT-
HEWCBI, TOJBEPTHYTHIC WHTCHCHBHOW TPaHUTU3AIUK C Pa3BHTHEM IIa-
paJUIeNBHBIX KBapL-TOJEBOIIIATOBBIX U MOJIEBOLIIIATOBBIX MTPOKUIKOB
MomHocThI0 3—10 Mmm. Coxepkar mopdupoOIaCcTOBBIE BBIICICHUS
pasmepom o1 3 x4 1o 10 x 10 Mm, a Taxke HENPaBUIBHON (OPMBI JTMH-
30BUIHbIE 000co0neHus (5 %3 cM), ClIOXKEeHHbIE OJIEIHO-PO30BBIM TO-
JIEBBIM ILITIATOM.

TakuMm 00pa3oM, B KOHTaKTe ¢ TPAaHUTHBIMH HHBEKIHUAMH aMpH-
OOJUTHL, KaK IPaBUIIO, IPEBPAILEHbI B JUOPUTOBUIHYIO ITOPOAY, a IIIa-
THOTHEHCHI, MOABEPTHYThIE TPAHUTH3AINH, (ENbAMNAaTH3NPOBAHBI U
nepeceveHbl KBapL-II0JIeBOIINATOBEIMHU MTPOKUIIKAMH.

MHorouncieHHble 0oJiee MeNIKUe TPaHUTHBIE WHBEKIIUH KHIIbHO-
rO THIA, Pa3BUTHIC B IUIATHOTHEWCAX C MPOCIOsIMUA aM()UOOIUTOB, OT-
MEYArOTCs, TaKKe, BOJIM3H KOHTAKTa €JaHYMKOBCKOM Toimu ¢ FOHO-
EnanunkoBckoit anon3oif, 4To XOpomo 0OHaKEHO B JIOPOXKHBIX BBHI-
eMKax BJIoJb Tpacchl Y pa—UensOuHCk.

4.2. IletpoxumMuveckre 0COOEHHOCTH

[lo XxuMHYECKOMY COCTaBY KHJIBHBIC TPAHUTHI U TPAHUTHBIC TICT-
MATHTBI OTHOCATCS (TaKKe KaK U IPaHHUTHI-2) K BHICOKO- U BECbMa BbI-
COKOKPEMHEKHCIIBIM aCCOLUAIMSAM H3BECTKOBO-IIETIOYHOTO U cyOue-
JIOYHOTO psoB (Tabm. 8, puc. 58, 59).

IHerpoxumuyeckasi rpynina BbICOKOKPEMHEKHCIBIX ACCOLMALMI
(SiO, = 70-73 %)

Ilooepynna XIII (c = 0.17-0.18) BkIIO4YaeT W3BECTKOBO-IIENIOY-
HbIC IIETMATHUTHI IOBBINICHHOW HW3BECTKOBUCTOCTH, HH3KOH CTEIICHU
menognocta (0 = 0.55-0.58), yMepeHHOH KEIe3UCTOCTH U YMEPECHHOM
HaTPOBOCTH. [10 3THM METPOXUMHYECKMM IOKa3areissM (KpoMe THIIa
IIEJIOYHOCTH) TIETMATUTHl JAHHOW TOATPYMITEI OJM3KH K MEJNIKO3EpHH-
CTBIM OWOTHTOBBIM TPaHHUTAM-2, HO OTIMYAIOTCS OT HHUX 0OJee BBHICO-
koit HaTpoBocThio (n = 0.70-0.71 mportus 0.59-0.65).
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TaoOnuma 8
XUMHYECKHUH COCTaB METPOXUMHUYESCKUX TTOATPYIIIT KUIBbHBIX TPAHUTOB U TPAHUTHBIX METMATUTOB

Terpoxum. |Nem/m; cpen. 3Ha- OKCH/IBI, IETPOXUMHYECKHE MOJTYIIN
NOArpynna [4eHue; IUCIIepCHs] SiO, | TiO; | Al,Gs | Fe&Os | FeO MgO | CaO| N# | KO q C a f n al'
XIV 1 72.64| 0.20| 1333 179 13p O06B 1.16 358 500 075 Q09 085 053 |052 |3.53
(n=7) 2 72.49| 0.20| 1567 0.3 066 04 134 4p1 360 078 012 0.67 058 |0.63 |11.1
3 72.14| 0.15| 15.02 1.08 134 050 116 4p2 425 075 Q08 077 0.73 |0.60 |5.14
4 71.82| 0.03| 1562 0.12 11y O6p 116 4.p8 500 075 Q08 0.78 [0.53 |0.55 |8.26
5 71.27| 0.28| 145% 048 128 050 145 4p0 5/18 074 010 084 [0.66 |0.54 |6.58
6 (521/1) 7090 0.35 154p 0.0p 130 038 1p1 5{40 360 .74 0.08 (0.83 |0.65 |0.70 | 8.90
7 (541) 7260 0.28/ 14.1p 08 130 019 103 420 320 0.78 0.08 [0.74 |0.85 |0.67 | 6.02
X 71.98| 0.21| 1482 068§ 118 04y 121 421 426 075 Q09 0.78 p.65 |0.60 |6.36
5 0.467| 0.011] 0.62] 0.176 0.0§7 0.025 0.019 0.815 0,655
XV 8 74.05| 0.01| 1407 0.2¢ 076 0O6p 093 388 528 077 007 086 [0.63 |0.53 |9.25
(n=5) 9 73.51| 0.10| 14.06 081 075 02p 085 49 425 078 Q06 089 [0.61 |0.63 |7.60
10 (504) 77.07 0.5 1197y 052 084 015 0p8 422 430 080 005 (097 |0.81L |[0.60 | 7.93
11 (513) 74.05 0.15| 1414 044 073 019 1p1 543 38 (.76 0.07 (092 |0.76 |0.68 |10.40
12 (546/2) 76.24 0.06f 1215 058 088 021 02 3|70 4.45 .80 p.0O5 [0.89 |0.78 | 0.56 | 7.06
X 74.67| 0.10| 1356 051 080 031 092 458 442 078 (.06 91 p.71 |0.60 |8.37
s 2.311| 0.004| 0.841 0.039 0.011 0.009 0.047 0J54 0,277
Xl 13 (484/1) 68.93 0.05| 16.4p 03y 055 029 086 210 10.0 Q.71 0.05 pP.94 |0.71 [0.23 |14.77
Xl 14 70.96| 0.32] 16.03 0.07 16p 042 220 4p0 2j43 Q77 0.18 058 [0.70 |0.71 |7.67
XIV 15 (525/3) 73.04 0.06| 15.18 0.1y 083 007 117 440 460 Q.77 0.08 p.80 |0.87 [0.59 |14.18
XVI 16 78.21| 0.06| 1166 050 078 029 084 3712 414 082 007 p.82 [0.71 [0.53 |6.99
n=2) 17 76.10, 0.03| 13.8) 0.0 048 024 160 3p6 331 081 (.14 p.65 |0.71 |0.60 |(17.47
X 77.15| 0.04| 1273 0.2§ 063 0.2y 122 319 372 081 (.10 .73 pP.71 [|0.56 |10.79
s 2.247| 0.0004 2.29 0.097 0.045 0.0008 0.289 0|01 0,336
XV 18 75.21| 0.01| 1382 047 05 040 086 440 384 079 006 p.79 |0.56 [0.62 |(10.46
(n=2) 19 7455/ 0.01| 1433 021 0.7p 030 116 4p2 400 078 0.08 .78 |0.65 |0.62 |11.02
X 7488 0.01| 14.01 034 067y 03b 101 416 3092 079 Q.07 .78 p.60 [0.62 [10.54
s 0.218 0 0.135 0.034 0.029 0.005 0.045 0.007 0.p13

Npumeuanne. 1-12 - xunpHble rpaHnTel, 13—19 — rpaHUTHEIE IETMATHTHI.
Awnamuser 1-5, 8, 9, 14, 1619 — u3 xomt. B. H. FOpenxoro u ap. (1982), octansHbie ananussl — kot b. H. Tlepmskosa



Puc. 58. Tlerpoxumuueckast guarpamma ¢ — SiO, — O KHIBHBIX MOPOJ
YamrkoBcko-EnaHYMKOBCKOTr0 MaccHBa.

1 — rpaHuTHL, 2 — HErMaTUTHI U NIETMAaTOMHBIC IPAHUTHI, 3 — apeai NeTPOXUMHUYe-
CKOM IIOATPYIIBI U €¢ HOMEP.

Hudpobie 1 OykBeHHBIC 0003HAYECHHS CM. PHC. 23.
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Puc. 59. Ierpoxumudeckas auarpamma f — SiO, — N KUIBHBIX MOPOJ
YarukoBcko-EnaHYMKOBCKOro MaccHBa.

VYcnoBHble 0003HaueHHs CM. pHUc. 58, 1uQpoBble U OyKBEHHbIE 00O3HAYCHUS —
puc. 23 u 24.

Ilooepynna X1V (c = 0.09-0.12) oObenuHSACT CyOIIETOYHBIC METI-

KO-CpE/IHE3epHUCTbIe OHMOTHTOBBIE M, YacCTUYHO, JIEHKOKpPAaTOBBIE
KIIbHBIC TPAHUTHI, @ Takke (HO B MEHBIICH Mepe) MerMaToHIHbIe rpa-
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HUTHL. BHOTHTOBBIE TPAHUTHI, ClAraloIlUe >KHIbHBIE Tela, 00JafaroT
YMEPEHHOW U BBICOKOW cTeneHbto menodHoctd (0 = 0.77-0.84), Hus-
Kol m ymepeHHoil xenesucrocteio (f = 0.50-0.73), xammeBo-
HATPHUEBBIM M HHU3KOHATPUEBBIM THIIOM IIEJIOYHOCTH. llermMaTongHbIe
TPAHUTBI, BXOIAIIUE B 3Ty K€ IMOATPYIIY, UMEIOT MOHIKCHHYIO W3-
BECTKOBHCTOCTh, YMepeHHYI0 mesnogHocTh (0 = 0.80-0.82) BbIcOKyrO
senesuctocth (f=0.86—0.88) u Hu3ky HaTpoBOCTh (n = 0.60-0.62).

[lo BenmMuMHAM H3BECTKOBHUCTOCTH, CTETICHH M THITY IIEIOYHOCTH
OIMUCHIBAEMBIC TOPOIBl OJNM3KM K JABYCIIOJSHBIM H MYCKOBHTOBBIM
TPaHUTaM, a 10 CTENEHH JKEeNEe3HUCTOCTH CXOTHBI C MEIKO3EepHHCTHIMU
OMOTUTOBBIMH TPAaHUTAMH-2.

IleTpoxuMuYecKast rpynna BecbMa BHICOKOKPEMHEKHCIBIX
accoumauuii (Si0, > 73 %)

Ilooepynna XVI (¢ = 0.07-0.14) mpencraBieHa H3BECTKOBO-
LICTTOYHBIMA ~ TIETMATHTAMH  TOBBIIICHHOH  KPEMHEKHCIOTHOCTH
(SIO; = 76-78 %), HU3KOW M YMEPEHHOH IIEeNOYHOCTH, YMEPEHHOM
xenesucroctu (f = 0.71-0.72), kanneBo-HATPUEBOTO W HU3KOHATpHE-
Boro tunoB (n = 0.53—0.60). [ToBbilieHHas] KaTKMEeBOCTh U OoJiee BBICO-
Kas CTENeHb LIeJIOYHOCTH HalOmogaeTcd B IerMaTUTax ¢ COAepKaHueM
SiO, = 76 %.

Ilooepynna XVII (¢ = 0.05-0.07) oObenuHsieT CyOlIETOYHbIC
KIJIbHBIC TPAHHUTHI, IETMATUTHI M MErMATOUIHBIC TPAHUTHI, HMCIOIIHEC
MHOTO OOLIHMX YepT IO U3BECTKOBUCTOCTH H JKEJIE3UCTOCTU C MYCKOBH-
TOBBIMU IpaHuTaMu FOxHO-EnaHunkoBcko# anodu3el, a 1mo Ty Lie-
JOYHOCTH — C OHOTUTOBBIMH TpaHUTaMH YalIKOBCKOTO BBICTYTIA.
B memnom [yt 5THX MOPOJ XapaKTepHBI CTAOMIbHBIE BEIUYMHBI U3BECT-
KOBHUCTOCTH, IIMPOKHUH [HaNa30H CTENEHH ILENOYHOCTH (YMEPEHHO
IIeJI0YHOM Tun B merMaturax, O = 0.78—0.79 u BBEICOKOLIECTOYHOM THII
B OKWIBHBIX TpaHuTax, O = 0.86-0.97), HU3Kas U ymepeHHas
skenezuctocts (f = 0.56-0.80) ¥ HU3KOHATPOBBIA THI HIETOYHOCTH
(n = 0.58-0.67).

Takum 00pa3om, MOYTH MO BCEM METPOXUMHUYECKAM TOKa3aTeIsIM
KUJIbHbIE TPAaHUTHI M ETMATUTHI OJIM3KK K TPaHUTaM-2, B CBS3H C 4eM
MOKHO TPEATONIOKUTD, YTO KHIbHBIE Mopojasl YamkoBcko-Enandu-
KOBCKOTO MacCHBa TCHETHUYECKH CBS3aHBI, CKOpEe BCEro, C IPaHHTAMH
BTOPOT'O 3TaIa, ABIAACH IPOU3BOJHBIMHI OCTaTOUHBIX PACIIIABOB.

4.3. T'eoxuMH4ecKHe 0COOCHHOCTH

B pacnpenesieHH MHKPODRJIEMEHTOB B JKHMJIBHBIX TPAHHTAX M TIET-
MaTUTax yCTAHOBJICHBI CIIETYIOIIHE 3aKOHOMEPHOCTH (Tadut. 9, puc. 60).
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ConepmaHHe BHGMGHTOB-HPHMCCCﬁ (F/T) B )XWJIBHBIX 'PAHUTAX U T'PAHUTHBIX IIETMAaTUTAX

Tabauma 9

No Ne DneMeHT
. | mpoGbl Cr V Ti Cu Zn Pb As Sr Ba Ga Y Zr Rb NQ Rb/S Sr/B

1 504 - - 1300 21 29 17 9 124 - 38 15 130 187 13 151 -

2 513 - - 2640 - 130 23 8 283 - - - 130 158 7 0.56 -

3 521/1 - - 3010 22 57 42 - 404 - a7 3 120 137 10 0.34 -

4 541 - - 970 117 82 65 7 290 - 23 - 136 145 10 0.5 -

5 568 - - 1050 - 93 55 5 15 - - 17 116 350 28 23.3 -

6 546/2 - - 3230 67 97 65 - 8 - 27 23 85 230 16 28.7 -

7 644/1 5 - 3640 - 62 15 5 1090 - 23 - 177 86 - 0.08 -

8 688 50 44 1140 56 39 36| - 42 850 10 - 132 130 6 0.31 0.49
9 703/2 a7 38 1225 138 33( 116 9 13 70 3 2 3R0 60 22 1 q
10 703/6 66 - 500 80 - 39 5 - - - 14 175 140 12 - -

11 719/2 37 12 500 113 90 19 6 13 278 - 20 165 145 13 11.1 21.4
12 831/1 73 46 1390 151 86| - 8 625 740 16 - 124 138 14 0.2 0.84
13 845 - 12 360 126 36 41 7 5 - 13 11 134 214 13 43 -

14 846/1 - 70 2100 124 69 - 7 566 980 15 - 203 104 8 0.18 0.58
15 850/2 48 36 640 86 23] - 10 275 650 - - 194 170 17 0.6 0.42
16 890/1 39 21 630 104 34 35 5 80| 400 - 8 140 142 9 1.8 0.2
17 484/1 - 5 1630 - - 126 - 550 - 16 - - 290 - 0.53 -

18 525/1 - - 1890 34 - 185 - 246 - 21 - 25 458 9 1.86 -

19 525/3 - - 1690 28 - 124 - 238 - 35 - 88 200 9 0.84 -

20 546/2 - - 1650 60 100 65 - 8 - 27 23 85 230 16 29 -

21 625/1 - - 1910 - - 50 - 520 - 27 - 79 46 9 0.09 -

22 645/2 - - 2730 - - 72 6 390 - 12 7 43 33 7 0.08 -

23 687/1 99 22 330 43 - 143 - 310 450 26 - 13 260 9 0.83 0.69
24 699/1 58 16 220 124| - 49 - 104 318 - - - 232 7 2.2 0.32
25 724/1 40 33 970 110 40 - - 150 610 - - 107 217 11 14 0.24
26 760/1 75 12 215 184| - 89 12 183 - 18 - - 390 - 2.1 -

27 779 81 15 420 96 35 65 - 270 372 33 - 48 170 - 0.6 0.73
28 779/2 43 - 300 107 21 94 5 190 - 44 - 23 51 11 0.27 -

IHpumeuanue.1-16 — xxunbHble rpaHuThl; 16-28 — rpaHUTHBIC IETMATUTHL.
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Puc. 60. Pactipenenenue pyiHbIX U PEAKUX SJIEMEHTOB B KHJIBHBIX IIOPO-

nax YamkoBcko-EmaHYnKOBCKOTO MaccHBa.
1 - I‘pElHI/ITI)I7 2 — IIETMAaTHUThI U IIETMAaTOUIHBIC FpaHI/ITLI.

Tuman NPUCYTCTBYET B BHILICHA3BaHHBIX OPOJAaX B KIAPKOBOM H
HIDKEKJIapKOBOM KOJIMYECTBaX, IIPUYEM KOHLIEHTpALMA €ro B PaHnTax,
MMEIOIUX IMOHWKEHHYI0 KpeMHEKUCIOTHOCTE (Si0; = 72-73 %), 3Ha-
YHUTENHHO BBIIIE, YeM B TPAHUTAX U IETMAaTUTaX ¢ colepkanneM SiO; >
74 % (2500-3500 r/T mpotuB 250-2000 r/1). IlermaTuThl B GOJbIIEH
Mepe OOCTHEHBI TUTAHOM, YeM >KWIbHBIC TPaHHUTHI, KOTOPBIE MO KOH-
LEHTPAIlMK 3TOTO dJIEMEHTa OJIN3KHU K JBYCIIOASHBIM U MYyCKOBHTOBBIM
rpaHUTaM 2-To 3Tana.

MeoOb B BBIIEKIApPKOBBIX KoimyecTBax (25—150 r/t) xapakrepHa
KaK JJIs1 KUJIbHBIX I'PaHUTOB, TaK M METMAaTHTOB, IIPHYEM COAEPXKAHHE
MY B ATUX TIOPOJax MMOYTH B 2 pa3a BBHIIIC, YeM B TpaHUTaX-2.
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Llunx conep>kUTCs B )KWIBHBIX TPAHUTAaX U METMAaTUTaX Ha HUDKe-
KJIAPKOBOM YpPOBHE, XOTS IT0 a0CONIOTHBIM BEIWYHHAM KOHIEHTPALUH
LMHKa B TpaHuUTax Bbime, yeM B mermaturax (30-110 mportus
2040 r/1).

Csuney TIPUCYTCTBYET B BBIMIEKIAPKOBBIX KOJIWYECTBAX, JOCTHTAS
cnenuanu3upoBanubix 3HaueHud (50-180 r/T) B mermaturax u nerma-
TOWIHBIX IpaHuTaX. JKUIbHBIE TPAHUTHI TIO COJIEPKAHUIO CBUHIIA OJIN3-
KA K OMOTHUTOBBIM I'paHUTaM-2. MBIIIBSIK OTMEYAETCs B BBILICKIAPKO-
BBIX KOJIMYECTBAaX U Ha TakoM xe ypoBHe (5—10 r/T), Kak U B MyCKOBH-
TOBBIX, JIBYCITFOJISTHBIX H OMOTUTOBBIX TPAHHUTAX.

Cmponyuii HE IOCTUTAeT KIAPKOBOTO YPOBHS KOHIICHTPALMI B
XKWJIBHBIX TPAaHUTAX U JIMIIb B HEKOTOPOH YacTH IMErMaTHTOB COJEpIKa-
HUeE ero nmpudmmkaercs k kinapky (150-500 r/T).

Pybuouii mpucyTCTBYeT B KIIAQPKOBOM KOJHMYECTBE, IPH 3TOM YC-
TAHABJIMBAETCS TPH YPOBHS €ro KOHLUEHTPALMI B KUIbHBIX TPAaHUTAX U
merMaTuTax: 1) COOTBETCTBYET COMEpPKAHUIO B OMOTHTOBBIX TPaHUTAX
2-ro stana (50-200 r/T); 2) COOTBETCTBYET COJCPIKAHHUIO B JIBYCIFOJIS-
HBIX ¥ MYCKOBHUTOBBIX rpanutax (200-350 r/t ); 3) ypoBeHb KOHIIECH-
TpalWHl,  XapakTepHBII  TONBKO  JUIsi  mermMaturoB  (Oonee
350 r/1).

Anamusupys nuarpamMMmy Rb/Sr-otHomenus (cM. puc. 60), MOXHO
3aMETUTh, YTO B OTJIMYUE OT T'PAHUTOB-2 JUIA KWIBHBIX T'PAHUTOB H
NErMAaTUTOB ~ NPUCYIl  3HAYUTENbHBIH  pa3dpoc B BeJMYMHAX
cofiep>kaHui pyouams u ctpoHuums. Ecnu B TrpaHnTax-2 OTHOIICHHE
Rb/Sr B cpeanem cocraBnsier 3 : 1, TO B KHUJIBHBIX IPAHUTAX 3Ta BEJHU-
YynHa cOOTBETCTBYET 1 : 3, a B nermatuTtax 1 : 1.5. CnenoBaTensHo, pu
(OpPMHUPOBaHHH XUITBHBIX IIOPOJ] TPOUCXOIHI BEIHOC PYOHITHSL.

Tannuy, ummpuii u yupkoHul IPUCYTCTBYIOT NMPAKTUYECKU B TE€X
K€ KOJIMYECTBAxX, YTO M B TPaHUTAX 2-TO JTara, XOTsS UTTPUil cojep-
KHUTCS B JKIJIbHBIX TPAHUTAX B HECKOJIBKO OOJBIINX KOHIEHTPAIHAIX,
YeM B MYCKOBHTOBBIX U JBYCHIOASHBIX TIpaHuTax (10-20 mnportus
2—-10 r/T), a merMaTUTHI B 3HAYNTEIFHON Mepe 00eTHEHBI IINPKOHUEM.

Huobuii otmedaeTcs B KIIAQpKOBOM KOJWYECTBE, IIPHYEM B IerMa-
THUTaX, 0 CPAaBHEHHIO C JKWJIBHBIMU 'PAHUTaMH M TpaHUTaMU 2-ro 3Ta-
rma, CojAep)KaHWe HHUOOWS HECKONbKO TOHIWKeHo (8—12 mpoTus
8-25 r/1).

Takum 00pa3om, 10 YpOBHIO HAaKOIUIEHHs OOJIBIIMHCTBA IPOaHa-
JHM3UPOBAHHBIX MHKPOAJIEMEHTOB JKWIIbHbIE TI'PAaHUTBHI M IETMaTUTHI
BecbMa OJM3KM K IPaHHTaM 2-TO 3Tana M OTJIMYAIOTCS OT MOCIEAHUX
TOJIBKO TOBBIIICHHBIM cojaepkanneM Cu, Pb, Sr (B mermarmrax),
Zr (B XWIBHBIX TPaHWTaX) M MEHBIIMMH 3HadeHusiMH Rb/Sr-oTHO-
LIEHHUS.
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I'i1asa 5. OIEHKA MMOTEHIIUAJIBHOM PYJIOHOCHOCTH
IT'PAHUTON10B HAIIKOBCKO-EJIAHYUKOBCKOI'O
MACCHUBA 11O IETPOXUMHNYECKHUM ITPU3HAKAM

OCHOBHBIC TPUHIIAITEI METOJHMKH OICHKH IOTCHITMAILHOW PYIO-
HOCHOCTH TPAHUTOHIHBIX ACCOLMAIMN W3JI0KEHBI aBTOPOM B psIe
ommy0arKoBaHHBIX padoT [50, 51, 53, 54], B cBsi3u ¢ 4eM 1ienecooOpa3Ho
TIEPEUTH HEMOCPEICTBEHHO K OMMCAHWIO ATHX IMPHU3HAKOB B YAIIKOB-
CKUX I'PaHUTOM/IAX.

Ha  pgmarpaMMbel  pYJOHOCHOCTH  MarMaTHUECKHMX  MOPO
(puc. 61—68) BbIHECEHBI (UTYpaTHBHBIE TOYKA XHMHUYECKHX COCTaBOB
TPaHUTOUJIOB- |, TPAHUTOB-2, )KWIBHBIX TPAHUTOB M IETMATHUTOB.
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Puc. 61. [lnarpaMmma pyJOHOCHOCTH C — ( TPAaHUTOUIOB 1-TO ATama ¢op-
mupoBaHus YamkoBcko-EnaHunkoBcKoro Maccusa.

1 — murmatuthl, 2 — nophupobIACTOBBIC THEHCOTPAHUTHI, 3 — MOJS PYJOHOCHBIX
rpaHUTOMIOB ¢ MuHepammsammeii: || —  3010TO-MONHOACH-NOMTMMETAILTHYECKOM,
llla — 3omoto-monubaeHoBoit, 16 — Momubmenosoii, 1V — monubaeH-BoIbGPaMOBOIL,
V — Bonsdpamosoii, VI — komruiekcHoM peakomeransHoit (Sn, W, Be, Li, F, Ta),
VIl — Bonmbpam-HrOOHEBOH 1 penkodemenbHOi, VI — onoBopyaHOI.
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Puc. 62. [lnarpamma pygoHOCHOCTH ( —O TpaHUTOHIOB 1-ro 3Tama ¢op-
MupoBaHusl YankoBcko-EnaHuUMKOBCKOro MaccuBa.
VYcnoBHbIe 0003HaYEHHS CM. pHC. 61.
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Puc. 63. Jluarpamma pymoHocHocTd f —  rpanuTonos 1-ro srama ¢op-
MupoBaHus YamkoBcko-EqaHYMKOBCKOTO MaccuBa.
VYcnoBHble 0003HaYECHHS CM. pHC. 61.
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Puc. 64. [luarpaMma py1OHOCHOCTH (] — NTpaHUTOUAOB 1-ro 3Tana ¢op-
MupoBaHus YamkoBcko-EgaHYMKOBCKOTO MaccuBa.
VYcnoBHble 0003HaUCHUS CM. pHC. 61.

C 0.2 0.1
T I [
—0.7
A
Illa o)
o
op 0, +
e | O® LA N
o X;
A + ++ v
X 1 + ¢ F+¥8 0o
02 + +0 oHofx
+3 + —QO Ay VI 14
4 A + 000
A VI
As VIII —
X |
®7
8 q

65. JlmarpamMmma pyJIOHOCHOCTH C — (] TPaHUTOB 2-TO 3Tala U JKUJIBHBIX

nopox YamkoBcko-EnaHYMKOBCKOIO MaccuBa.

1 — OMOTUTOBBIE T'HEHCOTPAaHUTHI, 2 — IEUKOKPATOBbIE THEHCOTPAHUTHI U TPAHUTHI,
3 — MyCKOBHUTOBBIC I'PAHUTHI, 4 — BYCIIIOJSIHBIC TPAHUTEL, 5 — IErMATUTHI U IErMaTOU-
HBIC TPAHUTHI, 6 — KUIbHBIC TPAHUTHI, 7 — OHOTUTOBBIE THEHCOTPAHUTHI U TpaHUThI Kbim-
TBHIMCKOT'O MacCHBa, 8 — MOJIS PYJIOHOCHBIX TPAaHUTOUIOB (CM. puc. 61).
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Puc. 66. [lnarpaMmma pyZOHOCHOCTH (] —O IPAaHUTOB 2-TO 3Tala U KHUJIb-
HbIX nopoA YamkoBcko-EnaHunKoBCKOro MaccuBa.
VYcnoBusie 0603HaYeHus cM. puc. 61 u 65.
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Puc. 67. Juarpamma pymoHocHOCTH f — (] TpaHUTOB 2-TO dTamna U KHb-
HBIX OpoA YamkoBcko-EnaHunkoBcKoro Maccusa.
YcnoBHble 0003HaYeHUs cM. puc. 61 u 65.

Murmarutsl. M3 npoaHanu3upoBaHHbIX 1poO (n = 21) muH30-
BHHO-TIOJIOCYATHIX MUTMATUTOB B TIOJIS PYJOHOCHBIX TOPOJ IO TPEM
WIM YeTHIpeM NETPOXHMMUYECKHM MapaMeTrpaM (MOIYJsM) IIONaaaeTt
Bcero 28.6 %, u3 Hux 1o 9.5 % ¢QurypaTUBHEIX TOYEK pa3MEIIEHO B
nossix 1la (3omoro-monubaeHoBas crenuanu3aius) u 116 (codcTBeHHO
MOJHMOACHOBAs crienuanu3anus), T. €. 19 % oT mpoaHaIM3UpPOBaHHBIX
npod MUTMaTHTOB OOHAPYKMBAIOT NETPOXUMHYECKHE MpPU3HAKU TIO-
TEHLIUAJIBHOW PYJOHOCHOCTH Ha MOJIMOZEH 10 TPaHHUYHBIM BETHYMHAM
MOZYJIEH U3BECTKOBUCTOCTH, CTEIICHU LIETOYHOCTHU, THUITY LIEJIOYHOCTH
u B 50 % cimy4aeB 1o ’KeJIe3UCTOCTH.
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Puc. 68. luarpamMa pyJOHOCHOCTH ( — N TPaHUTOB 2-ro 3Tana u
KHJIBHBIX opoA YamrkoBcko-EnaHUYMKOBCKOrO MaccHBa.
VYcnoBele 0603HaueHUE cM. puc. 61 u 65.

MurmatuTsl, GUTrypaTuBHBIE TOYKH KOTOPBIX IOMAJAlOT B IOJIE
[l a, mpencTaBIeHbl M3BECTKOBO-IIEIOYHBIM PSIOM, O0JIQIAI0T HU3KOU
U YMEPEHHOH >KEIe3UCTOCThI0, HU3KOW M YMEPEHHOH HATPOBOCTBIO U
YMEPEHHOM CTENEHBIO MIETOYHOCTH W OTHOCSATCS K IETPOXUMHUYECKOM
noarpynme XIII.

MurmatuThl, MOTEHIMAIBHO PYAOHOCHBIE Ha MoJHOAEH (Ioje
[116), mpuHaIEKAT K JEHKOKPATOBBIM BEChMa BBHICOKOKPEMHEKHCIIBIM
acCOIMaLUsIM U XapaKTepPU3YIOTCSl U3BECTKOBO-LIEIOYHBIM, YACTUYHO —
CyOIIEIOYHBIM YKIIOHOM, BEChbMa HIMPOKHM JHaNa30HOM B CTETEHU
LIEIOYHOCTH (OT HU3KO- JO YMEPEHHO IEIOYHBIX THUIIOB), HU3KOH Ke-
JIE3UCTOCThI0 U HU3KOH HarpoBocThio (moarpymnmsl XVI u, yactuuHo,
XVII).

YacTb UrypaTUBHBIX TOYEK MUTMATHUTOB pa3MelieHo B noisix [V
u VI (o 4.8 %). B noxne IV (MonubaeH-sonbdpamoBas crennanu3a-
IIMs[) MATMATUTHI IONAIAI0T 10 TPAHNYHBIM BEIWYMHAM TpPEeX METPOXH-
MHUYECKHUX MOKa3aTeNnel: N3BECTKOBUCTOCTH, CTEIICHU U THITY LIEJIOYHO-
cTH. DTO CyOIleIOuHbIE pa3HOBUAHOCTH MHUTMAaTHTOB, UMEIOIINX yMe-
PEHHYIO M BBICOKYIO CTETIEHb IIEIOYHOCTH, BBICOKYIO JKEJIE3UCTOCTh U
KaJINeBO-HATPHUEBBIH THUII IIEIOYHOCTH (IETPOXMMHYECKas MOArPYIIa
XIV).

B mone VI (xomriekcHas penkoMeTanbHast CIIeMaIn3alusi) pas-
MEIIECHBl BEChbMa BBICOKOKPEMHEKHUCIbIE CYOLIETOYHbIe MHIMaTHTHI
YMEPEHHOW UM BBICOKOW CTENEHM INEIOYHOCTH, YMEPEHHON U BBICOKOI
JKeJle 3UCTOCTH, HU3KOW M yMepeHHoH HatpoBocTH (moarpymma XVII),
MMEIOIIHE METPOXUMHUYECKUE MIPU3HAKA MOTEHIINATBHON
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PYAOHOCHOCTH MO TpEeM MOKAa3aTeNsM: HM3BECTKOBHUCTOCTH, CTEIECHH
LIETIOYHOCTHU U JKEJIE3UCTOCTH.

Iopdupodaacrosrie rHeiicorpannThl. Cpenu noppupodiacTo-
BBIX THEMCOIPaHUTOB YacTOTa BCTPEUAEMOCTH IPO0 ¢ MpU3HAKAMHU I10-
TEHIMAJIbHOW pyJOHOCHOCTH gocturaer 63.2 % (u3 19 anammsos). B
none 1110 (coOCTBEeHHO MONUMOJCHOBAs CIEIUATN3AINS) Pa3MEIICHO
10.6 % ¢urypaTHBHBIX TOYEK HW3BECTKOBO-IIEIOYHBIX, YACTUYHO —
CyOIIEeIOYHBIX THEWCOTPAaHNTOB YMEPEHHON M BEICOKOH CTETIEHH IIET04-
HOCTH, BBICOKOHM KEJIE3UCTOCTH U HU3KOW HATPOBOCTH (TIETPOXHMHYE-
ckue moarpynmel XVI, B menbpmelr mepe, XVII), T. e. mo merpo-
XHUMHYECKAM OCOOCHHOCTSAM paccMaTpuBaeMble NOp(UpoOIacToOBEIe
THEflCOrpaHuThl  ONMU3KM K JIMH30BUIHO-TIOJNIOCYATHIM MHTMAaTHTaM,
00aarouM Mpu3HaKaMi MOJIMOICHOBON CIIEIIHATN3AIHH.

Hesnauntensnas (5.3 %) rpynna nopgupo0i1acToBbIx rHefcorpa-
HUTOB OOHApy>KMBAET TETPOXUMHUYECKHE NPU3HAKK ITOTEHIHAJIHHOM
PYAOHOCHOCTH Ha MonuOaeH U Boibdpam (mone V). IlogoGHbIe THEH-
COTPAHUTHI MPEACTABIEHBl CYOIIENOYHBIMU Pa3HOBHIHOCTSAMHU BBICO-
KOH CTENeHH IIENIOYHOCTH, YMEPEHHOW M BBICOKOH JKEJIE3UCTOCTH, Ka-
JMeBO-HaTpueBoro Tumna (moarpymnmna XIV).

Ioutn 42 % ¢urypaTUBHEIX TOYEK COCTaBa MOPHHUPOOIACTOBBIX
THEWCOTPaHUTOB pa3MelicHo B mojie V (Bomb(dpamoBas cremuaim3a-
mus). OTO CyOIeNoOYHbIE BEChbMa BBICOKO- M BBICOKOKPEMHEKHCIBIC
Pa3sHOBUIHOCTH THEHCOTPAHUTOB NMPEUMYILIECTBEHHO YMEPEHHOH cTe-
TICHW IIEJIOYHOCTH, YMEPEHHOH W BBICOKOW KEJEe3UCTOCTH, HHU3KO- U
yMepeHHO HarpueBoro tuma (meTpoxumudeckue noarpymmsr XVII,
gacTuyHo XIV).

B mone VI (xomruiekcHas pekoMeTalibHasl CIIeain3anusi) pas-
MmemieHo 5.3 % ¢urypaTHBHBIX TOYeK MOp(upoOIacToOBBIX THeHcorpa-
HUTOB BEChbMa BBICOKONH KPEMHEKHCIOTHOCTH, CYOILIEIOYHOIro psa,
BBICOKOW CTENEHH IIEIOYHOCTH, BBICOKOW JKEIEe3MCTOCTH, HHU3KOHA-
TPUEBOTO U KAJIMEBO-HATPUEBOTO THIIA.

Takum 00Opazom, cpei MUTMaTHTOB U MOPPHUPOOIIACTOBBIX I'HEHU-
COTPAaHHUTOB PACHPOCTPAHEHBI PA3HOBHIHOCTH, UMEIOIINE METPOXUMU-
YecKHe MPU3HAKK Ha CXOJHYIO T€OXMMHUECKYIO crenuaiuianmio. Yac-
TOTa BCTPEUAEMOCTH TMOPOJ C MpU3HAKaMH OJWHAKOBOW CIEIMan3a-
UM CPeI MUTMATUTOB U MOPPHUPOOIACTOBBIX T'HEHCOTPAaHUTOB IpaK-
THYECKHA COBHAAAET: Ha MoiauoaeH — 9.5 % B murmatutax u 10.6 % B
moppHupoOIACTOBBIX THEHCOTpaHNTax; HA MOJHOAEH W BOJIbhpaM —
cooTBeTCTBEHHO 4.8 1 5.3 %; Ha KOMIUIEKCHOE PEAKOMETAIbHOE OpY-
JleHeH"e — cooTBeTcTBEHHO 4.8 u 5.3 %. B To ke BpeMs, B OTIHYUE OT
MHUTMaTHTOB, 3HaUWTeNbHas Tpymnmna (42 %) nopdupobiacToBbIX IHEH-
COTPaHUTOB OOHAPY)KUBAET METPOXUMHUYECKHE IPH3HAKU BOJIb(ppaMo-
BOH CIIEIMaIN3alAH.
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I'panutsl 2-ro 3Tana. AHaTU3UPYS IETPOXHUMUYECKUE PU3HAKT
MIOTEHIIMATBHON PyIOHOCHOCTH TpaHUTOB-2 YamrkoBcko-ExanumkoB-
CKOTO MaccCHBa, Helb3s1 He 0OpaTUTh BHUMAaHHA Ha PE3KOE yBEINYEHHE
(0 cpaBHEHMIO C TPaHWTOMAAMH-1) TPOLEHTa BCTPEYacMOCTH IOTEH-
LHAJIBHO PYAOHOCHBIX pa3sHOBHIHOCTEH rpaHnuToB (¢ 45 % cpenu rpanu-
tonnoB-1 no 81.2 % — cpeam rpanuroB-2). B 3TOM umcne
(81.2 %) ma rHEHCOBHAHBIE OMOTHTOBBIE W JIEHKOKPATOBBIE T'DAHHUTHI
npuxogurcs 29.2 %, Ha GUOTUT-MYCKOBUTOBbIE — 12 %, Ha MyCKOBUTO-
BbIie — 40 %).

buomumosvie u ]ZeuvKOKpanOGble cparumaol

Cpenn OMOTHMTOBBIX M JIEHKOKPATOBBIX TI'HEHCOTpaHUTOB IETPO-
XMUMHYECKAE TPU3HAKA TMOTCHIUATBHOW PYIOHOCHOCTH OTMEYalOTCS
B 82.3 % mpo6 stux mopox, uz Hux 4.6 % mnomagaer B none 11106,
41.2 % —mnone V, 17.7 % —none VI u 17.7 % — noxne VII.

[Mpu3nakamu monmbaeHOBOM criermanu3anuu (mose 1116) oGma-
JAfOT PA3HOBUIHOCTU THEHCOTPAHUTOB CYOIIEIOYHOTO Psilia, UMEIOIINE
HECKOJIbKO TMOBBINICHHYIO) H3BECTKOBHCTOCTh, YMEPEHHYIO CTCMEeHb
HICTOYHOCTH, HU3KYIO H YMEPEHHYIO JKENIe3UCTOCTh M HU3KYIO HATpPO-
BoCTh. [IprHanexar k nerpoxummudeckoit moarpymme XIV.

BonbhpamoBas crnenumanuzanust (mone V) xapakrepHa i cy0-
[ICTOYHBIX BBICOKO- M BEChbMa BBICOKOKPEMHEKHCIBIX OHOTHTOBBIX
U JICHKOKPAaTOBBIX THEHCOrpaHUTOB YMEPEHHOH, HHOI/Aa BBICOKOM
HICTOYHOCTH, KAIMEBO-HATPHEBOTO (JI0 YMEPEHHO HATPUEBOT0) TUIIA U
MIMPOKOTO JHala30Ha B CTEICHU JKENE3UCTOCTH — OT HU3KO- JI0 BBICO-
KOXKeNIe3UCThIX THUIOB. Io00HBIE I'pPaHUTHI OTHOCATCS K TPaHUYHOM
obmactu nerpoxumudeckux noarpymn XIV u XVII.

[Ipu3Hakn  KOMIIEKCHOW  PEIKOMETANBbHOW  CHEIHaTU3aIl[ui
(Sn=W, Be, Li, F, Tafione VI) ¢ukcupyroTcs B OHOTUTOBBIX U JIEHKO-
KpaTOBBIX CYOILIETIOYHBIX BEChbMa BHICOKOKPEMHEKHUCIBIX THEHCOrpaHu-
TaX, UMEIOIIUX YMEPEHHYIO LIETOYHOCTh, YMEPEHHYIO M BBICOKYIO JKe-
JIE3UCTOCTh, KATMEBO-HATPUEBBIH YKIOH (METPOXHUMHUYECKAs MOArPYII-
na XVII). Yacte OHOTHTOBBIX TPAHUTOB ITOW KE IMETPOXHUMHUUYCCKON
MOJTPYNIBl OOHAPY)KUBAET NMPH3HAKH Ha BOJIb(paM-HHOOHEBYIO clie-
HATU3AIIHIO.

ﬂGyCﬂ}Oa}ZHble U MyCKoeunosble cpaHumal

[Nomasinstoniee GOIBUIMHCTBO IPOAHATM3UPOBAHHBIX MIPOO OHOTUT-
MyCKOBHTOBBIX (83.3 %) 1 MyckoBUTOBBIX (52 %) rpaHUTOB OOHApPYXKH-
BAIOT METPOXMMHYECKHE MPU3HAKH MOTEHIMAIBHOW PYIOHOCHOCTH Ha
Bosb(pam (none V). Kpome toro, 24 % ¢urypaTUBHBIX TOUEK COCTaBOB
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MYCKOBHTOBBIX TPAHUTOB pa3MeIeHo B mojie VI — KoMIuIeKcHas peaKo-
MeTanbHas crenpanusanus (Sn—W, Be, Li, F, Ta).

MyCKOBHUTOBBIE W JBYCIIOISHBIE TPAHUTHI, MTOTEHIMATILHO PYIO-
HOCHbIE Ha BOJIb(paM, NPEICTABIAIOT cOOOH BBICOKOKPEMHEKHCIIBIE
cyOIIenouHbIe MOPOasl YMEPEHHO M BBICOKOXKEJIE3HCTOr0, KaJMeBO-
HATPUEBOTO M HHU3KOHATPHUEBOTO THIA (IETPOXMMHYECKAs MOATPYIIa
XIV), npuueM, ABYCIIOISHbIE I'PAHUTHI, 110 CPABHEHHIO ¢ MYCKOBHUTO-
BBIMH, 00JIaal0T HECKOJIBKO TOHIKEHHOM M3BECTKOBHCTOCTBIO M CTe-
TIEHBIO IEJIOYHOCTH U 00JIee BHICOKOI KalHeBOCTHIO.

MyCKOBHUTOBBIE TPAHUTHI, IO METPOXMUMUYECKUM IPU3HAKAM TIO-
TEHIMAIBHO PYJOHOCHBIE Ha PEIKHE METAUIBI, TAKKE NMPUHAICKAT K
CyOIIeIOYHOMY PSLy, HO IIPU 3TOM OTHOCATCS K BECbMa BBICOKOKPEMHE-
KHCIIBIM acCCOLMAIIMSM, XapaKTePU3yIOUMMCS TMPEHMYIIECTBEHHO yMe-
PEHHOH IIENIOYHOCTHIO, ITMPOKUM JTHANIa30HOM B CTETIEHH JKEJIE3UCTOCTH
(OT HHU3KO- 0 BBICOKOXKEJIC3UCTHIX THIIOB) M CTAOMJIBHBIM KaJHEBO-
HATPHEBBIM YKJIOHOM (meTpoxuMudeckas moarpyrma XVII).

Cpeny TpaHMTOB KMJIBHOTO THIIA TIETPOXUMHUYECKHE MPH3HAKA
MIOTEHLMANBHON PYJOHOCHOCTH BBISBIEHHI B 71.5 % OT Bcero uucna
MIPOaHAIM3UPOBAHHBIX 00pa3noB, mpu 3ToM 57.2 % mpuxoauTcs Ha
Pa3HOBUIHOCTH I'PAHUTOB C BOJIb(PaMOBOi crieruanuzanuei u 14.3 % —
C MOJIMOIEHOBOM CIeIMaIn3allieH.

[Ipu3naku momubaeHoBo# crnenmanmmzanuu (mone |16) obnapy-
KHBAIOTCSl B CyOLIETOYHBIX BHICOKOKPEMHEKHUCIIBIX TPaHUTaX YMEPEH-
HOW WIEJIOYHOCTH, HHM3KOW IKEJIE3MCTOCTH, HHU3KOHATPHEBOIO THIIA
(metpoxummaeckas moarpyima XIV).

[pusHaku Bodb(ppamMoBoii crienuanu3anuu (mose V) XxapakTepHbI
JUIS CyOIIIEIOUHBIX BBICOKO- M BECbMa BBICOKOKPEMHEKHCIIBIX TIOPOJI,
HUMEIOIINX YMEPEHHYIO U BBICOKYIO CTEIICHb IIETOYHOCTH, HU3KYIO JKe-
JIE3UCTOCTh, KAIMEBO-HATPUEBBI U HU3KOHATPOBBIM TUI ILEIOYHOCTH
(moarpymma XVII, vactrano XIV).

Cpeay MerMaTMTOB IMETPOXUMHYECKHE MPU3HAKH MOTEHIHAIIb-
HOW pYyIOHOCHOCTH YCTaHOBJIEHBI B 77.7 % TpoaHaIM3MPOBAaHHBIX
mpo0b, 3 HuX 33.3 % TPUXOAATCS HA METMATHUTHI C TOTCHIHAIHLHBIM
BOJIb(GPaMOBEIM OpyAeHeHHeM U 1o 22.2 % — ¢ KOMIUIEKCHBIM PeIKO-
METaJbHBIM U BOJIb(PPaM-HUOOHEBBIM OpPYJICHEHHUEM.

ITerMaTuThl MOTCHIMAIBHO PYAOHOCHBIE Ha Boib(pam (momre V)
[0 HETPOXMMHUYECKUM IPU3HAKAM CXOIHBI C JKWIBHBIMH I'DaHUTAMH,
o0ajaromMA TaKOH k€ METAJUIOTeHWYEeCKOH crenuanu3anueii. Iler-
MAaTHUTBI, IMEIOIIE MMPU3HAKK KOMIUIEKCHOW PeIKOMETAJIbHON clienna-
nu3anuu (none V1), oTHOCATCA K BeChbMa BBICOKOKPEMHEKHUCIIBIM acco-
[UalysSIM BBICOKOH INEIOYHOCTH, BBICOKOW >XEJE3UCTOCTH M HU3KOH
HaTpoBocTH (metpoxummyeckas mnoarpynmna XVII). Tlermatuter ¢
BoJIb(h)paM-HHOOWEBOW ClieIMaNn3alield MPUHAIIS)KAT K H3BECTKOBO-
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LIETIOYHOMY PSAY C 3aMETHBIMHU KOJIEOaHHUSMU B BEIUYMHAX U3BECTKO-
BUCTOCTH. VIMEIOT yMEpeHHYI0 MIeJIOYHOCTh, YMEpPEHHYIO J>Kelle3u-
CTOCTh, KaJMEBO-HATPUEBBI M HHU3KOHATPHEBBIH THUIl IMIEIOYHOCTH
(metpoxummryeckas moarpymma XVI).

IoaBoas UTOr METPOXMUMHUYECKOH OICHKE MOTECHIMANBHON py0-
HOCHOCTH T'paHUTOUIOB YankoBcko-EIaHYMKOBCKOrO MaccuBa, Iele-
c000pa3HO OTMETUThH CIEAYIONINE MOMEHTHI.

1. Ot panHEX K OoJiee MTO3AHUM MPOU3BOIHEIM TPAHUTOOOPA3YIO-
IIMX TPOIIECCOB YCTAHABJIMBACTCS 3aKOHOMEPHOE YBEIHUYCHHE YHhCIia
Pa3HOBHIHOCTEH T'PAHUTOB, O00JAJAIONIMX METPOXHMHUYCCKHMH TPH-
3HAKaMH IIOTECHIWAIBHOW PYIOHOCHOCTH. Ecimu cpeam MHUTMaTHTOB
noA00HBIe IPU3HAKK MMEIOT Beero 28.6 % mpoaHaIM3upoBaHHBIX 00-
pasioB, TO yxe B MOp(HUpoOIaCTOBBIX THEHCOrPaHUTAX MX YHCIIO JIOC-
turaer 63.2 %, a cpenu rpaHuToB 2-ro dTama — §1.2 %, HECKOIBKO
CHIDKAsICh B )KWIbHBIX rpanutax (71.5 %) u nermarurax (77.7 %).

2. JIns MHTMATHTOB XapaKTEPHBI TPH3HAKU MOTCHIUAIBHOU py-
JOHOCHOCTH Ha MOJIMOEH; 11 mop(pupoOIacToBbIX THEHCOTPaHUTOB —
Ha Bolb()paM M, B MEHBIIEH Mepe, MONUOJEH; Ul TPAHUTOB-2 U UX
KHJIBHBIX JIEpUBATOB — Ha BOJb(paM H penkue Metamwibl. Crenoa-
TEJIbHO, XaJIbKOKO(MMIIbHAS CTICIMAIM3alUsl TPAHUTOUIOB PAHHETO 3Ta-
na cMeHsieTcs JTUTO(QUIIBHOW B OoJiee TTO3HUI JTan IpaHuTo00pa3oBa-
HUSL.

3. PaccmarprBaeMbie TPaHUTOU Bl OBUTH 00Pa30BaHbI B MPOIIECCE
TPaHUTH3AIMA METaMOP(UUYECKUX TOMI[ 0e3 BCEOOBEMITIOLIETO HUX
TUIABJICHUS] U MarMaTHdecko nuddQepeHnnanuy, 9To MpUBeIo HE K
HaKOIUICHUIO, & PACCESHUIO OOJIBIIMHCTBA MHKPOIJIEMEHTOB. XOTS U
OTMEYAIOTCSI OTHOCHUTEIBHO CTAOWIIbHBIC METPOXHUMHUYESCKUE MPU3HAKH
MOTEHUANIBHONW PYAOHOCHOCTH T'PaHUTOUIOB YaikoBckO-EnaHunKOB-
CKOTO MAaCCHBa, peaju3alis 3TOW PYJAOHOCHOCTH B KpymHBIE (Tpo-
MBIIIUICHHBIE) KOHICHTPAUN PYIHBIX U PEAKHX 3JEMEHTOB HE MOTJja
OBITh OCYIIECTBJICHA B CHIY IPOSBICHUS OTPUIATENBHBIX (DaKTOpOB
pynooOpazoBaHusl — KpaifHe ciaboil MarMaTHYecKOd ¥ SMaHaIOHHOMN
quddepeHmanuu.
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I'nasa 6. CTAJIMU U TUITBI METACOMATHYECKOM
IT'PAHUTU3ZAIIMU METAMOP®UYECKUX ITOPO/
N 3BOJIIOIUA XUMU3MA T PAHUTOU/10B
YAMIKOBCKO-EJTAHYUKOBCKOI'O MACCHUBA

6.1. IlerpoxumMuyeckue 0COOEHHOCTH BMEIIAIOLIUX IOPO/

Kak oTMeuanocs paHee, BMEHIAIONIMMHE TTOPOJAMH JJIsl TPAHUTOHU-
J0B YamkoBcKO-EnaHUMKOBCKOTO MaccHBa SIBISIFOTCS PaHHENIPOTEPO-
30lcKHe METaMOP(PUTHI €TaHYMKOBCKOW M KBIIITBIMCKOW TOJII, KOTO-
pble ¢ METPOXUMUYECKON TOYKU 3pEHHS O00pa3yroT MpPaKTHYECKH He-
npepeiBHO IH((EPEHINPOBAHHYI0 CEPUI0 OT KpaiHe HU3KOKpEeMHe-
KHCTIBIX JI0 BECbMa BBHICOKOKPEMHEKHUCIBIX accouuainuii. B 3toil cepuu
TIOCIIEIOBATEIBHO BBIICISAIOTCS: aM(pHOONIUTBI, 00pa30BaHHBIC 32 CUCT
yabrpabasutoB (SiO, < 50 %); ambuOONMUTEI(BKIIIOYAsT TPAHATOBBIC) K
MENaHOKPATOBbIe OHOTHT-aM(pHOOJIOBbIC IUIATMOTHEHCHI, MO COCTaBY
oTBevarone rabopo u Monoradbopo (SiO, = 47-53 %); rpaHaToBbIe
amMpuOoauThl 1 aM(pPUOOII-ONOTUTOBBIE TIATHOTHEHCHI JHOPUTOBOTO H
MOHIIOAHOPHUTOBOTO cocTaBa (SiO; = 54-57 %); OuoTuTOBEIC U AMQU-
00n-0MOTUTOBBIE  IUIArMOTHEWCHl  KBapL-IHOPUTOBOTO M KBapll-
MoHIoopuToBoro cocrasa (SiO, = 60-64  %); OGHOTHTOBBIE TUIATH-
OTHEHCHI TPAaHOAMOPUTOBOTO ¥ MOHIIOIPAHOJHOPHTOBOTO COCTaBa
(SiO; = 65-68 %); GHOTUT-MYCKOBHTOBBIE IIATMOTHEWCHI U TPAHUTOT-
Heiicol (SiO, = 70-73 %); nefikokpaToBbIe THEHMCH (TPaHUTOTHEHCHI) C
conepxanuem Si0, > 73 %.

[Mo merpoxumuueckum ocobeHHocTsiM  (tadbm. 10, puc. 69-71)
BBINICTICPCUHCIICHHBIE  Pa3HOBHIHOCTH  METaMOP(PHYECKUX  MOPOJ
(kpome ynbTPaba3UTOBBIX aM(pUOOIUTOB) pa3ACiSIFOTCA Ha JBa psja:
MOCJIEIOBATENbHO UG PEPCHIIMPOBAHHBIN H3BECTKOBO-IICIOYHON |
npeprBUCTO TH((HEpEeHIUPOBAHHBIN CYOIICIOYHOM.

Amubonumul, epanamogvle am@ubOIUMbl U CLAHYBI, OTHOCS-
HIMecs K M3BECTKOBO-IIEIIOYHOMY DSy, COCTOAT W3 Iutarnoknasa 40—
50, ampubona 40-45, 6uorurta 0.5-3, nupokcena 1-3, kBapua 0.5-2,
nHorna rpaHata 0.5-2 %. OTu nopoJsl UMEIOT HU3KYI0 U YMEPEHHYIO
CTEMCHb MIEJIOYHOCTH, BEICOKYIO HATPOBOCTh M IPHHAICKAT K METPO-
xuMHuueckoi noarpymnmne I. AMpuOOTUTE XapakTepH3yIOTCs ITUPOKUMH
BapUallMsIMU B CTEIICHH YKEIE3UCTOCTH — OT YMEPEHHO MarHe3uaabHOU
JI0 YMEPEHHO XEJNe3UCTOU. M3BECTKOBUCTOCTD BBILIE, & CTENEHb IIe-
JIOYHOCTHU HHIKE B TPAHATOBBIX aMPHOOIUTAX.
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Taonuma 10
XUMHUYECKUH COCTAB METPOXUMHUYECKHX TTOATPYIIT BMEMIAIOIINX METaMOP(PHUECKUX TTOPO/T

ITerpoxum. Ne n/m; cpex. OKCHJIbL, TETPOXHUMUYECKHE MOTYIIH
HOATpYyNNa |  3HaYeHue; | Sj0, | TiO, | Al,Os | FeOs | FeO | MgO| CaO| N# | KO | q c a f n al
JHCTepCcUs
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1]

1 (602/1) 37.79 0.05 0.60 3.2y 332 3202 0p7 005 003 -p45 075 [0.25 |0.09 |0.66
2 (562) 33.700 256 2189 9.14 765 6.76 13|37 1|16 036 -D.26 0.84 [0.10 |0.57 |0.84
3 (563) 4153 0.05 092 582 399 305 O0.p1 004 002 -031 066 (011 |0.24 |0.70
4 (565) 46.68) 0.05 6.00 286 6.55 2919 0.1 004 002 -0.13 050 1[0.03 |0.15 |[0.75
5 (606) 40.04f 0.03] 224 397y 33 35p3 089 007 005 -054 0.06 [0.10 |0.06 |[0.99
| 6 (525/5) 48.34 194 1328 50y 1081 6.65 940 3|50 (.36 D.11 p.58 |0.46 |0.55 |0.94
(n=12) 7 (525) 50.54 3.60, 12.68 33fL 1185 6.5 7.0 104 0.26 .26 D66 0.28 |(0.55 |[0.93
8 (486/1) 48.75 1.66 13.74 388 1144 6.10 930 4|25 (.22 D.20 D.54 |0.53 |[0.56 | 0.97
9 (487) 52.04 1.67| 1195 556 930 512 956 252 094 0.32 .63 (0.43 |0.61 |0.79
10 52.15| 1.31| 1599 332 895 444 844 380 0|38 034 054 041 (061 (094
11 51.75| 0.50f 1491 491 6.08 552 9711 481 0§30 032 050 p55 |0.52 |0.96
12 51.24| 1.04| 1501 767 74y 384 792 4716 0/83 031 048 052 (068 [0.88
13 49.10| 0.82| 15.8 131 658 839 1342 1900 0}]36 (.25 77 D.22 |0.34 |0.90
14 52.92| 0.54| 1761 157 798 441 1018 2,60 0{40 (@41 .66 D.26 |0.53 |[0.91
15 52.70 0.50f 18.51 1.9% 86Pp 433 1016 1[/6 0}]36 Q.42 .74 D.17 |0.57 |0.89
16 50.53| 1.13| 17.9 227 863 4715 810 4p4 030 033 051 039 [0.56 |0.96
17 50.45| 1.45| 15.7% 4.4 941 3.05 1019 2B6 0}]60 (.36 .67 D.28 |0.71 |0.86
X 50.90| 1.58| 1541 368 8.74 537 943 3.03 048 030 Q.61 0.37 0.56 |0.90

Si 2.353 0.8 4417 3.16f 3.017 2.015 2.32 1.421 0.052
Il 18 (619) 4534 195 1495 522 1185 6.70 862 265 060 0.13 0.61 [0.33 |0.58 |0.88
11l 19 (624) 50.22 1.67] 1490 44p 9.0 5.03 8p1 3(70 022 030 p.53 (042 |0.61 |0.97
(n=2) 20 (645/1) 48.64 1.3 1356 5.18 8.23 6.98 9/88 2(80 Q.40 D.24 p.64 |0.37 |0.51 |0.92
X 49.42| 151| 1423 481 89 6.00 894 325 031 027 Q.58 D.39 [0.56 |0.94

S 1.28 | 0.051] 0.898 0.25p 1.0685 1921 1.3 0.405 0024

0.015
0.93
0.02
0.15
0.05
1.10
0.58
0.64
0.60
0.95
0.90
0.79
0.98
1.24
1.24
1.14
0.93

0.92

0.63
0.78

0.66
0.72



[Mpononxenue tabun. 10

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
I 21 (524) 4754 202 1422 4.1p 1185 7.25 8p8 310 Q.26 .16 p.58 |0.38 [0.55 | 0.95 | 0.61
(n=2) 22 49.98| 1.21| 154¢ 11.66 - 669 | 6.94| 320 266 032 04 083 048 0p4 084
X 48.76| 1.61| 1484 792 593 6.97 761 315 146 024 Q49 0.60 P51 [0.79 |0.75
g 2.977| 0.32]| 0.769 27.826 - 0.157| 0.898 0.00§ 2.8
11 23 47.12| 2.95| 13.18 5.7¢ 6.3p 454 6.22 275 4|73 Q.29 37 D74 1059 |0.47 |0.79
\Y 24 55.82| 1.14| 16.2% 2.62 6.23 441 730 324 1}41 048 049 D66 (052 |0.78 |1.22
(n=2) 25 53.56| 0.78| 14.6 220 692 701 815 320 096 036 054 043 042 (083 | 1.0
X 54.69| 0.96| 15.46 241 658 571 742 322 18 042 (051 055 p47 |0.80 |1.05
S 2.554| 0/065 1.217 0.088 0.245 3.38 0.353 0.0p08 0,097
Vv 26 56.41| 1.07| 15.7 216 582 533 414 354 3|15 048 029 .92 1045 |0.63 |1.18
Vil 27 60.27| 1.01| 16.2% 7.02 - 404 | 462| 3.08) 247 058 03p 075 046 0.5 1147
(n=3) 28 60.30| 0.85| 15.73 139 51p 447 410 382 246 056 031 D81 (045 |0.66 |1.42
29 64.63| 0.48| 16.36 141 408 154 583 470 0/60 0.64 39 D51 066 |0.92 |234
X 61.73| 0.78| 16.11 324 307 335 485 370 184 059 035 069 p52 |[0.74 |1.66
g 6.295| 0.102 0.111 10528 2.708 2.33 0.488 0.764 1]159
VI 30 61.56| 0.83| 16.3 158 493 323 297 344 3|04 Q61 0.23 086 (052 |(0.63 |1.71
(n=2) 31 63.90| 0.64| 1533 29¢ 321 270 2%1 3.80 2[70 0.64 .20 D.60 [0.55 |0.68 |1.73
X 62.73| 0.73| 1581 217 407 29 2744 362 287 063 022 073 pP54 (065 |1.72
g 2.785| 0.02] 0.48] 1.248 1479 0.185 0.106 0.065 0.058
X 32 65.79| 0.78| 14.5% 128 48D 2134 385 2y6 207 070 034 0D.72 (0.61 |0.67 |1.77
(n=7) 33 66.44| 0.63| 15.15 1.14 41D 270 339 3.06 2|04 0.69 .30 D.74 051 |0.69 |1.91
34 66.78| 0.80| 14.62 152 433 199 318 359 2123 069 026 p89 |0.61 |0.71 |1.86
35 67.47| 0.76| 1494 061 424 273 2%9 364 204 071 022 D86 (056 |0.73 |1.97
36 65.88| 0.72| 15.26 091 495 215 2%5 392 242 067 020 D59 (0.60 |0.72 |1.90
37 66.04| 0.31| 17.3% 032 195 101 3.78 511 1/80 0.68 .25 D.60 [0.44 |0.81 |5.29
38 (655) 66.31] 0.35 1581 1.1p 420 081 344 440 114 ¢.71 D25 (053 |0.78 |0.85 | 2.58
X 66.40| 0.67| 15.31 0.9 4.06 222 322 369 210 069 026 073 p.57 |(0.72 |2.11
g 0.178| 0.044 0.938 0.167 0.986 0.3p4 0.465 0.665 0j173




Oxounuanue Tabum. 10

3

4

5 8 10 11 12 14 15 1]
Xl 39 70.80| 0.28| 15.19 2.6¢ 0.75 3.33 .70 0.7§ 097 0.63 b8 4
(n=10) 40 7241 0.37| 14.1%5 0.2% 3D 1.3 4. 1 a. p.61 |0.51 |(0.81
41 70.77) 0.41| 156 0.14 32 0.5 4. 2 a. .60 |0.71 |[0.74
42 73.33| 0.22| 14.3¢6 0.07 44 0.8 5. 2 a. 0.82 |0.58 [0.80
43 72.22| 0.32| 13.0 0.24 A4 2. 3. 1 a. 0.58 |0.47 |[0.78
44 71.64| 051 1291 0.29 0p 19 5. 1 0. 0.79 10.48 |0.81
45 70.83| 0.58| 14.27 0.42 8 1.5 4. 1 0. p.66 [0.54 |0.84
46 70.65| 0.34| 15.84 1.12 26 1.4 2. 2 0. 0.48 |0.46 |0.60
47 (654) 69.57 037 1550 1.4p A2 0. 4 1 0. 0.61 |0.67 |0.83
48 (653) 70.46 031 1477 1.28 .58 0. 3 1 0. 0.58 |0.64 |0.77
X 71.58| 0.38| 14.42 0.65 05 1.3 3. 2, 0 D.69 [0.55 |0.74
g 1.306| 0.011] 1.087 0.716 0.464 0.3 0. 0.
XIV 49 (515) 69.12 0.61 15.48 0.54 49 0.6 5 4. 0.88 |0.65 |0.63
(n=6) 50 (652) 68.92 0.25 16.26 0.64 40 0.5 4 3. 0.72 |0.66 |0.67
51 (641) 72.00 0.19 1445 0.5p 32 04 3 5 0.76 |0.71 | 0.49
52 (642) 72.02 0.24 1445 0.9D 21 0. 3 4. 0.79 |0.76 | 0.56
53 (549/1) 70.19 0.3 1539 0.99 .g4 0. 5 3. 0.80 |0.64 | 0.66
54 (549/2) 69.30 031 15.65 0.4 .40 0. 3 5. 0.82 |0.62 | 0.50
X 70.26| 0.33| 15.28 0.6§ 3 0.5 4. 4. D.79 0.67 |0.58
g 2.229| 0.023 0.50% 0.04f 6 0.0 0. 0,
XVI 55 73.85| 0.68| 11.43 0.4§ 1.5 2. 2. 58 D.61 [0.52
XVII 56 (484) 73.90 0.16 14.28 0.4p 12 0.2 3 5 0.80 |0.73 |0.48
(n=2) 57 (567) 7423 0.07 1358 0.6p .89 0. 4 4. 0.85 |0.83 | 0.58
X 74.06| 0.12| 13.90 0.57 D 0.2 3. 4, D.82 [0.78 |0.53
g 0.058| 0.003 0.274 0.288 0.0 0. 2.

Ipumeuanne. 1-5 — metaynbrpadasuter; 6-20 — amubomTs; 21, 22— MenaHOKpaTOBbIE OHOTHT-aM(pUOOIOBBIE TUIATHOTHENCHI; 23 — MEJTAHOKPATOBBI
rHeiic; 24, 25— rpanar-am(uO0I-OHOTUTOBBIE TUIArHOTHENCH; 26 — OHOTUTOBBIN THelic; 27-31 — amduOon-6noTHTOBBIE THEHCH; 32-38 — OHOTHTOBBIE H

ampuO0I-OHOTUTOBbIC TUTArHOrHerchl; 39 —48 —OHOTHT-MYCKOBUTOBbIE ILTArHOTHENUCHl; 49-57 — rpaHUTOrHEHCHI.

Anammser 10-17, 25, 29, 31, 36, 37, 486, 55— u3 xomn. B. H. FOpenxoro u ap. (1982); 22, 24, 2628, 30, 3235, 39— no [46]; 23 - mo [34].
Ocranpable aHau3el — koul. b. H. ITepmsikosa.
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3.61
5.16
6.84
2.36
2.43
2.94
4.10
3.45
3.98
3.60

5.78
6.21
6.45
5.78
5.76
6.92
6.26

1.92
10.42
7.91

9.08
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Puc. 69. Ilerpoxumudeckas quarpamma ¢ — SiO, BMELIAIONMX METaMop-
¢budyeckux mopos.

1 — am¢pubonutsl, 2 — rpaHaToBBIC aM(HOOTNTEI, 3 — OHOTHT-aM(pHUOOTOBBIE Mema-
HOKpPAaTOBbIE IIATMOTHENCHI, 4 — OHOTUTOBEIC (M aM(pHO0I-OHOTUTOBEIE) IUIATHOTHEHCHI,
5 — GUOTHTOBBIC M OHOTUT-MYCKOBUTOBBIE IUIATHOTHEIICHI, 6 — rpaHUTOrHelichl, 7 — apean
HEeTPOXHUMUYECKOI! MOJTPYIIBI U €e HOMEp.

Lndpossie n OykBeHHBIE 0003Ha4YEHHUS CM. pHC. 23.

Inaeuoenelicot 1O XUMHUYECKOMY U MHHEPAILHOMY COCTaBY
BapbUPYIOT OT MEJIAHOKPATOBBIX OMOTHT-aM(pUOOIOBBIX (MHOTIA C MHU-
POKCEHOM) 10 ME30KPaTOBBIX OMOTHTOBBIX Pa3HOBHIHOCTEH, HEPEAKO
MIOZBEPTHYThIX WHTEHCUBHOM TpaHUTU3ALUK C 00pa30BaHUEM OYKOBBIX
IUIarKOTPAHUTOTHEHCOB (TPaHUTOTHEWCOB), B KOTOPBIX Hapsiay C Iuia-
THOKJIa30M CYIIECTBEHHYIO POJIb UTpacT KaIUEBBIA mojeBoi mmar. He
3aTPOHYTHIE IMpolleccaMyd TPaHUTH3ALMM WIM JKe cjJabo rpa-
HUTH3UPOBAHHBIE IJIATHOTHEHCH OOBIYHO MPEJICTABIISIOT COO0M MEJKO-
3€PHUCTBIC M TOHKO3EPHHUCTHIE MOPOABI TEMHO-CEpPOH OKpacku, obina-
JIAloIIMe YEeTKOH OpMEeHTHUPOBaHHOM TekcTypoil. CocToAT M3 Iiaru-
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Puc. 70. Tlerpoxumuueckas auarpamma SiO, — O BMEIIAIOMIMX METa-
MOP(QHUIECKUX TOPOI.

VYcnoBubeie 00603HaueHUsI cM. puc. 69, nudpoBbie U OYKBEHHbIE 0003HAYCHHS —
puc. 23.

oxmaza 30-50, xBapua 30-35, Omotruta 10-15, poroBoii oOMaHKH
20-25 % (B 6noTHT-aM(PNOOIOBBIX Pa3HOBUIHOCTSX). B rpanuTnsnpo-
BAHHBIX IIJJaTMOTHEHCAX TMOSBISETCA KaJMEBBIM TIOJEBOM  IIIaT
(5-10 %), npu 3TOM HX CTPYKTypa HM3MEHSAETCA N0 CpeIHE-KPYIHO-
3epHUCTOH, HEPAaBHOMEPHO3EPHUCTOH, OUKOBOU, TOPHUPOOIACTOBOIA.
Inaeuoeneticol menanoxkpamoguvie buomum-amghuooI08bie MO Xu-
MHYECKOMY COCTaBy COOTBETCTBYIOT HHU3KOKPEMHEKUCIIOMY
(SIO, = 47-50 %) cyOIenouyHOMy | IIeT0UHOMY Tab0pO BeChMa BBICO-
KolenouHoro tuna (nerpoxumudeckue noarpynmnst 11 u II). CyGure-
JIOYHBIE MEJIAHOKPATOBBIE IUIATMOTHEHCH OTHOCATCS K  HH3KO-
MarHe3uallbHbIM HH3KOHATPUEBBIM, a INENOYHBIC IUIATMOTHEHCH — K
HHU3KOXKEJIEe3UCTHIM HAaTPHEBO-KAJIMEBBIM Pa3sHOBUAHOCTAM. B oTinnune
oT amM(puOOJINTOB, MEIAHOKPATOBBIE IUIATMOTHEHWCHI XapaKTEPH3YIOTCS
0oJiee BHICOKOH MIETIOYHOCTHIO U TIOHMKEHHOW HATPOBOCTHIO.
ITnazuocneticor buomumosvie u am@puooa-6uomumossie 00payroT
T QepeHINPOBaHHYIO CEpUI0 C BapHalUsAIMH COCTaBa OT AHOPUTOB
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Puc. 71. Tlerpoxumuueckas quarpamma f— Si0, — N BMemaromux MeTaMop(hHYEcKUX MOpo/I.

VYcnoBHbIe 0003HaYECHHS CM. pHC. 69, IH(pOoBBIe N OYKBEHHBIE 0003HAYEHUS — pHC. 23 U 24.



M KBapIleBBIX THOPUTOB 10 TpaHoauoputoB (SiO, = 56-68 %).
OTta MUHepaJbHas Pa3HOBUIHOCTH IUIATMOTHEHCOB OTHOCHUTCS K JBYM

psiAaM IIEJIOYHOCTH: U3BECTKOBO-LIEIOYHOMY (TIETPOXUMHUYECKHE TTOA-

rpymst [V, VII, X) u cy6menounomy (moarpynmst V, VIII).

IToarpynma IV mpencraBneHa IUIATHOTHEHCAMU JTUOPUTO-
BOTO COCTaBa, O0JIAJAIOIIMMHU IOBBIIIEHHOH CTENEHBIO IEJIOYHOCTH,
HU3KOMU KEJE3UCTOCThIO U BEICOKOH HATPOBOCTHIO.

IToarpynnma V  BKIOYaeT IUIAarMOTHEMCHL, OTBEYAIOLINE
COCTaBy MOHLIOJMOPUTOB BECbMa BBICOKOM CTENEHHM ULICIOYHOCTH.
B oTnmune oT M3BECTKOBO-IIENIOYHBIX, CyOIIETOYHBIE IUIarHOTHEHCHI
OTHOCATCS] K HU3KOMarHe3uajJlbHOMY HU3KOHATPUEBOMY THUILY.

Hoarpynma VII oObenuHseT M3BECTKOBO-IIEIOYHBIC TUIA-
THOTHEHCHI cOCTaBa KBapLEBOrO AMOPUTA, XapAKTEPU3YIOIINECs BBICO-
KOH CTENeHbIO MIEJ0YHOCTH, HU3KOW MarHe3UalbHOCTBIO U YMEPEHHOH
HaTPOBOCTBIO.

Hoarpynma VIII mnpencraBneHa cyOIIeI0OYHBIMU TUIATHOT-
HeiicaMu, OJIM3KMMH II0 COCTaBy K KBapIeBOMY MOHIOIUOpHTY. s
9THX MOPOJ OTMEYAETCS] OTHOCUTENIFHO IIUPOKHUI AMANa30H B CTETIEHU
mienoyroctu (0 = 0.59-0.86), ycroitunBas HU3Kas KeJIE3UCTOCTh, HU3-
Kasi ¥ yMEpEHHas HaTPOBOCTbD.

Hoarpynma X o0beAWHSAET W3BECTKOBO-IICTIOYHBIC IUIATH-
OTHEWCHl TPAaHOANOPUTOBOIO COCTABa, XapaKTEPU3YIOLINECS 3aMETHBI-
MU BapHaIiisIMA B CTENEeHM HIeNoYHOCTH. O0ManaloT HU3KOW JKelle3u-
CTOCTBIO U CTA0MIILHON YMEPEHHOM HATPOBOCTHIO.

IThazuoeneticol OuOMUM-MycKO8UmMOBble OTHOCITCS K W3BECTKO-
BO-IIeNIOYHOMY psiny (moxarpymnmna XIII) u mo coctaBy OTBEUaroT rpaHu-
TaM HHM3KOW M YMEpPEHHOW WIEJIOYHOCTH, CYIIECTBEHHO HATPHUEBBIM,
HMEIOIUM HU3KYI0 M YMEPEHHYIO JKEIE€3UCTOCTb.

Cpenu epanumuzupo6anHviX 2Heticog OTMEYAIOTCSl Pa3HOBH/I-
HOCTH, OTHOCSIIUECS K Ieno4yHoMy (moarpymmna XV), HW3BECTKOBO-
menoynomy (moarpynma XVI) u cybmenounomy (moxarpymma XVII)
psaaam.

[Ilenounble TPaHUTOTHEHCH MPHHAAJIEKAT K BHICOKOUIEIOYHBIM
nmopojiaM, OO0JIQAIONIMM  YMEPEHHOM IKENEe3UCTOCThI0 M HHU3KOH
HaTPOBOCTHIO.

M3BeCcTKOBO-IIIEIOUHBIE W CYOIIEIIOUHBIE TPAHUTOTHEICHI MO CO-
CTaBy OTBEUarOT JEeHKorpaHuTam. [ M3BECTKOBO-LIEIOYHBIX TPAHU-
TOTHEHCOB XapaKTepHa HU3Kas >KEJIE3MCTOCTh W KaJeBO-HATPUEBBINA
THUI LIETOYHOCTH, a JUIs CyOLIENIOYHBIX PAa3HOBUIHOCTEN — yMEpEeHHAs
JKEIIE3UCTOCTh U HATPHUEBO-KAJIMEBBIM THI MIEJIOYHOCTH, T. €. IO CPaB-
HEHHIO C BBIIIE 0XapaKTEePU30BAaHHBIMH IIaTHOTHEHCaMH, JTIEHKOKPaTo-
BbI€ TPAHUTOTHEWCHI 00JIAIaI0T MOBBIIICHHOW KAINEBOCTHIO.
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Hecmomps na umerowuecs gaxmol 00pazoeanusi niacu0SHecos
3a cuem 6osee OCHOBHBIX NOPOO (cm. 2nagvl 2 u 3) u Haluuue Henpe-
PbIBHO OUDDepenyuposanol nempoxuMu4eckol cepuu Memamopgu-
Yyeckux nopoo Om OCHOBHLIX 00 KUCAbIX PA3ZHOBUOHOCMEl, BeCbMd
MPYOHO NPEONONIOANCUMb, UYMO MOWHbBIE NAYKU NIASUOSHEUCos, 3d/e-
2arWUX 6 UWIbMEHO2OPCKOU, elaHYUKOBCKOU U KbIUMbIMCKOU MOMMAX
U nepecrausarOwuxcs ¢ amguoorumamu, moziu 6vimv 00PA3Z0EAHDbL
MONBKO NPU 2PAHUMUZAYUL NOCTIEOHUX.

ABTOD, C U3BECTHOU J10JIeH YCIIOBHOCTH, IOJIaraeT, YTO OCHOBHOM
00beM  IUIAarMOTHEWCOB ObUT  0Opa3oBaH 1mpu  MeTamopusme
3¢dy3UBOB TMOBBIINIEHHOW KPEMHEKHCIOTHOCTH M HX Ty(]OB: MOTOKH
JIaB CPEJIHE-KHUCIOr0 COCTaBa PUTMHYHO MEPEMEKATUCh C MOTOKAMH
OCHOBHBIX JIaB, YTO B pa3pe3e MeTaMOpP(UYECKUX TOJII OTPAKACTCS
nepeciiauBaHueM TUIarHoTHeiicoB W aMm¢pubonmToB. [lo-BuauMomy,
YacTh IDIarHOTHEHCOB OblIa 00pa3oBaHa 3a cYET UCXOAHBIX 0CATOYHBIX
nmopos (tydduroB u rpayBakkos) [3, 22, 24, 72]. He3zaBucumo ot
MIPUPOJIBI UCXOJHOTO CyOCTpaTa, KOHCUHBIM MPOJYKTOM MeTaMop(hu3-
Ma M TPAaHUTH3ALUK KaK 0CaJo4yHbIX (?) TONI, TaK ¥ MarMaTUTOB MO-
eT OBbITh OJIHA U Ta )K€ MOpoJia — THEMC MM TPAHUTOTHENC, IPUYEM U
napa- ¥ OpToIopojia Mo BeHIECTBEHHOMY COCTaBy OyIyT WICHTUYHBI.

Kak moka3pIBaloT mosieBble HaOMOACHUS, Nepexoa oT ampudonm-
TOB K IJATHOTHEHCAaM W TPaHUTOTHEicaM He BCeraa MOXET OBITh To-
cTeneHHbIM. Hepenko M3MeHeHus B cOCTaBe MOPOJ IPOUCXOAAT CKad-
KOOOpa3HO, YTO CBUIECTEIILCTBYET, PEXK/IE BCETO, O MHOTOCTAAMHHOCTH
(hOpMHUPOBaHUS TIATHOTHEWCOB B TpOIecce TPaHUTU3AUU aM(puooIu-
TOB.

C Uenpio YyCTaHOBJICHHS OTACIBHBIX CTaUi W3MCHEHHS BEIEeCT-
BEHHOT'O COCTaBa METaMOP(UIECKHUX ITOPOJ IPH UX METACOMAaTHYECKOM
npeoOpa3oBaHuK, OBUI HMCIOJIB30BAaH KUCIOPOJTHBIH METOJ Iepecdera
T. bapra [74]. B Ta6xn. 11 npuseaens! ¢popmynsl bapra s pazHoBua-
HOCTEl MeTaMOp(PUUECKUX MMOPOJI U TPAHUTOUIOB PA3HBIX METPOXUMHU-
YECKUX MOIIrPYIN H3BECTKOBO-IIENOYHONW cepun. CpaBHEHHE 3THX
(dbopMy maeT cieAyroliee MpeACTaBlIeHUEe O OalaHce MEPEHOCHMOTO
BEIIECTBAa B IMPOIECCE METacoMaro3a W TpaHUTH3alUN MeTaMopguye-
CKHX MOPOJI.

142



Taonuma 1

Cpemmﬁ XHMHYECKHH COCTaB U3BECTKOBO HICJIOYHBIX MMETPOXUMHUYECCKUX MTOATPYIIIT BMEIAIOIIUX
MCT&MOp(i)I/I‘IeCKI/IX IIopoa ¥ TpPaHUTOU OB YamkoBcko-E1aHUMKOBCKOT0 MaccrBa

1

Oxcunpr, IMeTpoxUMHUYECKHE IOATPYIIIBL M TIOPOJHBIC ACCOLUALINH
rf;,f:’;fﬁﬁz lka* | IV-a | Vilka | X-a | Xill-a | X6 | Xlll=s | XIll=x | XIIl=x | XVI-a | XVI=6 | XVI-8 | XVI-1 | XVI-x
SiO, 50.90 54.69 61.73 66.4( 71.58 7133 71.85 7277 70.96 73.85 7%.13 75.29 74.21 7715
TiO, 1.58 0.96 0.78 0.67 0.38 0.3(Q 0.28 0.18 0.32 0.68 0.16 0]12 Q.11 .04
Al,O5 15.41 15.46 16.11 15.31 14.4p 14.81 15.46 1423 16.03 11.42 13.82 13.52 n4.12 1273
FeO; 3.68 2.41 3.27 0.96 0.65] 0.35 0.2 0.86 0.97 0.48 065 0}48 Q.22 .28
FeO 8.74 6.58 3.07 4.06 2.05 1.81 1.26 1.20 1.60 3.00 120 (.89 .93 0.63
MnO 0.18 0.15 0.11 0.10 8.04 0.05 0.02 0.08 0.02 0.08 004 0}03 Q.03 D.02
MgO 5.37 5.71 3.35 2.22 1.30] 0.75 0.52 0.19 0.42 1.56 0[76 0}31 0.34 D.27
CaO 9.43 7.72 4.85 3.22 2.23 1.92 2.10 1.46 2.20 170 1(94 1.38 .55 .22
Na,O 3.03 3.22 3.70 3.69 3.65] 4.11 3.68 2.8 4.00 2.12 4)90 3160 3.76 B.19
K0 0.48 1.18 1.84 2.10 2.11] 3.04 3.80 4.16 2.43 2.90 156 3166 3.82 B.72
q 0.30 0.42 0.59 0.69 0.75 0.75 0.76 0.79 0.7 0.8 0[76 0.80 0.79 D.81
c 0.61 0.51 0.35 0.26 0.18] 0.14 0.16 0.13 0.18 0.19 0/17 0(11 0.12 D.10
a 0.37 0.55 0.69 0.73 0.69 0.68 0.65 0.64 0.58 0.58 071 0|73 Q.73 73
f 0.56 0.47 0.52 0.57 0.55 0.62 0.6( 0.8f 0.70 0.61 0.61 0{70 0.70 0.71
n 0.90 0.80 0.74 0.72 0.74 0.67 0.59 0.50 0.11 0.52 0/84 0L60 0.60 D.56
KOJI-BO IPO0O 12 2 3 7 11 3 3 1 1 1 9 9 4 2
Popmyna T. Bapra
I-a KsNas;CaygMgreFe101Al 176Ti11Slage XVI-a KsaNageCasMg7FesAl 120Ti5Sigss
IV-a KisNasoCardMQeiFes0Al 174T17Sis25 XVI-6 K17NagsCagMQs0F€13Al 141 Ti1Slsar
Vil-a KaiNasCayMQaeFes7Al 174Ti6Sisee XVI-B KaoNas1CaysMgaFepAl 135Ti1Sigse
X-a KaaNagsCasiMgzoFesrAl 163Ti5Sis00 XVI-n K4NagsCaisMgaFesAl 145Ti1Siss1
Xlll-a KzaNasdCap1Mg:7F€10Al150Ti3Sig33 XVI -k KaoNassCaMgsFeAl 150Ti0Siges
XIl-0 Kz4NazoCaygMgoFe gAl 154T15Sisz0 * 3nech u B Tabn. 12: a — MeTamopduyeckhe MOPOABI;, 6 — TPAHUTOMIBI
Xlll-8 K 42Nag,CapoMgsF Al 160T12Sig30 1-ro sTamna; B — GHOTUTOBBIE TPAHUTBI 2-TO ITAla; I' — ABYCIIOSHBIE TPAHUTHI
Xl-x K 48Na48C314Mg3F915A| 149Ti25i646 2-ro0 JTama; I — MyCKOBHTOBBIC TPAHHUTHI 2-TO JTama; € — JKWIbHBIC TPAHHTH,
XII=x K2aNassCapiMQsFersAl 167Ti2Sisz0 K — erMAaTUTEL.




H3BecTKOBO-1IEI0YHAS cepusi MeTaMOpq)I/lTOB

1) Amgpubonumur cocmasa 2ab6po (I-a) —
ME30Kpamosbvlil 2paHam-ouomun-
am@ubo108blil NIALUOSHENUC OUOPUTNOBO2O
cocmasa (IV-a)

2) Me3zoxpamosuiii epanam-6uomum-
amegub01086blil NAASUOSHEUC OUOPUMOBO2O
cocmasa (1V-a) — amghubon-6uomumossiii
NIA2UOHEIIC COCMABA Keapyeso20 ouopuma
(Vil-a)

3) Ampubor-6uomumossiii niacuoHetic
cocmasea xkeapyesoeo ouopuma (VIl-a) —
buomumoswlil u ampuooI-oOuomuUmoeslil
RAA2UOSHENC SPAHOOUOPUTNOBO20 COCIMABA
(X-a)

4) Buomumoswiii u ampubon-ouomumosulii
NAA2UOSHETC 2PAHOOUOPUMOBO20 COCMABA

(X-a) — 6uomum-myckoeumoswviii niazuo-
eHetic epanumnozo cocmasa (XII-a)

5) Buomum-myckoeumossiii niacuocHeic
epanummnozo cocmasa (XIll-a) — neiikokpa-
moewiil epanumoctetic (XVI-a)

[IpuBHOC: Brinoc:
K=12,Na=3 Ca=18,
Mg = 3, Fe =32, Al=2,

Si=29 Ti=4
ITpusHOC: Brinoc:
K=6,Si=41 Ca=32,
Mg =35,
Fe=22,Ti=1
ITpusHOC: Brinoc:

K=3,Na=5  Ca=16,
Si=33  Mg=16Fe=
10,Al = 11,

Ti=1

ITpusHOC: Briroc:
Na = 4, K=1, Ca-=10,
Si=34 Mg =13, Fe=
18, Al=13,
Ti=2
IIpusHOC: BrirocC:
K =10, Na =33, Ca=5,
Fe=13,Ti=2, Mg=10,
Si=25 Al=30

[Iponecc rpanuTH3aMu U JEHKOKpaTH3anuyu aM(pUOOIUTOB OCy-
LIECTBILSIICS IPH MOCTOSHHOM IPHBHOCE IEJIOYeH U KPEMHUS M BBIHO-
ce KaJIbIIMH-)KeJIe30-MarHe3nanbHbIX KOMIIOHEHTOB. XapakTepHa Iepe-
MEHHasl POJIb KaJIUS M HaTPHsI B METACOMAaTHYECKOM M3MEHEHUH MeETa-
MOP(UYECKUX MOPOJ, B CBA3M C 4eM HaMedaeTcs HECKOJbKO CTalui
MeTacoMaro3a MpH TPaHuTH3aNNN aM(pHOOIUTOB U MOCIEI0BATEILHOM
WX MpeoOpa3oBaHUU B IJIATHOTHEHCH (BIIOTH 10 TPAHUTOTHEHCOB):

1-51 cTagus — HATPHH-KaTMEBO-KPEMHHEBAs ¢ IIPUBHOCOM MarHus;

2-5 cTaaus — KaJIu€BO-KPEMHHUEBAS,

3-s1 ctagus — KaﬂHﬁ-HanHCBO-erMHHeBaH;

4-5 cTaagus — HATPUCBO-KPEMHUCBAS,

5-s cragust — KaJIMEBO-KPEMHHUEBAs C IIPUBHOCOM JKEJIE3a.
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Ecnu cpaBHUTB cocTtaB McXxomHOro cyocrpara (amduOonuTa, ner-
pOXUMHYECKash ToArpymmna I-a) ¢ cocTaBoM KOHEYHOrO MPOIYKTa €ro
TpaHUTH3ALMHK (JIEHKOKPaTOBOTO TPaHUTOrHENca, moarpymna X VI-a), To
OyJ1eM UMETh CIIeyIONIHi OanaHc repeHeceHHoro BemiecTsa (cM. Tabm. 11):
mpuBHOC K = 30, Si = 162; BetHOC Na =21, Ca =82, Mg =71, Fe = 69,
Al =56, Ti = 6. CnenoBarenbHo, 001[ast HAPABJICHHOCTD MpoIiecca rpa-
HHUTH3AIMN W3BECTKOBO-IIEIIOYHOTO aM(UOOIHTa BBIPAXKACTCA B JOMH-
HUPYIOLIEH POJIN KaIMeBO-KPEMHHEBOTO METACOMATO3a.

Cy0Omenounas cepust MeTaMmop¢uTOB

CyOmernounas cepus MeTaMOP(QUUYECKUX MOPOJI, B OTIAMYUE OT U3-
BECTKOBO-IIEJIOYHOH, SIBIISIETCS MPEPHIBUCTO AU (EpeHITHPOBAHHOI, TaK
KaK U3 Hee BBINAJar0T MeTaMOP(UTHL, IO COCTaBy OTBEYABIIUE KBapIIe-
BOMY CHUEHHTY (TPAaHOCHUEHHTY) M CYOILEJIOUHOMY TPaHUTY. DTO MOTJIO
OBITh MPEJONPEICIICHO TAK)KE HEMOJIHOW MPEICTaBUTEILHOCTHIO BbI-
OOpKH XMMHUYECKHX aHAJIM30B METaMOP(PUIECKUX MTOPOJ.

OOmas HamnpaBJIeHHOCTh METACOMAaTHYECKOTO IpeoOpa3oBaHUs
CyOLIETIOYHBIX METaMOP(PHUTOB (OT OCHOBHBIX K KHCIIBIM) OTpa)KCHA B
¢dopmynax T. Bapra (Tabm. 12), comocraBieHHE KOTOPBIX MO3BOJISET
BBIIBUTH CIICAYIONIMI OalaHC TEPEHECEHHOI0 BEIIeCTBa B MpoIlecce

TPaHUTH3AIMH METaHOKPATOBBIX METAMOP(HUUECKHUX MOPOI.

1) Menanoxpamosuiii Guomum-
amghubon06blll NIALUOSHENC COCMABA
Monyo2abbpo (Il-a) — meszoxpamoswiil
amgubor-6uomumosbslii 2Hetic MOHYO-
ouopumosozo cocmasa (V-a)

2) Mezoxpamosutit ampubon-
OUOMUMOBbLI 2HEUC MOHYOOUOPUMOBO20
cocmasa (V-a) — me3zokpamogulii amgu-
601-6UuoMUMOBbILL U GUOMUMOBHIL SHEeUC

cocmaea Kkeapyeeoco MOHuoéuopuma
(Vill-a)

3) Mesoxpamosslit amgpubon-
OUOMuUmMOoBbILL U GUOMUMOBDILL cHellC
€cOCMasa K8apyeeo2o MOHYOOUOpUmda
(Vlll-a) — netikoxpamoswiii
epanumocnetic (XVII-a)

[IpuBHOC: Brinoc:
K =20, Na =5, Ca =38,
Al =5, Si=59 Mg = 26,
Fe=45Ti=4

IIpuBHOC: Brinoc:
Si=41 K=4,Na=1,
Ca=15,
Mg =36, Al =5,
Fe=14,Ti=3

IIpuBHOC: Brinoc:
K=27,Si=68 Na=7,Ca=19,
Mg = 37,
Fe =39,
Al=25Ti=4
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CpenHuii XUMIUYECKHI COCTaB CYOIIIEIOYHBIX METPOXUMUUECKUX MOATPYIIT BMEIAIOIINX

Oxcunpp, [TeTpoxuMuieckue MOATPYIIbI U
METPOXH-
siueckue | 1-@ | V-a [VIll-a| VII-6| XI-6 | X\V-a | XNV-6 | XNV-B | XN—
MOJYJIH
SiG, 48.76| 56.41| 62.73 60.16 66.48 69.12 71/69 7139 72.35
TiO, 161 | 1.07| 073, 097, 072 061 036 039 031
Al,O5 1484 15.7| 1581 17.00 16.96 1548 1431 1442 14.05
F&0; 792 | 216| 217 195 088 054 062 0795 0.56
FeO 5.39| 5.82| 4.07] 3.44 2283 143 140 126 1j15
MnO 0.22| 019 0.12| 0.10 003 005 003 0.04 0.05
MgO 6.97 | 533| 296 231 1.63 065 064 048 0.83
CaO 7.61| 4.14| 274 3.46 245 147 127 1388 1,00
N&O 3.15| 3.54| 3.62| 4.82 5.29 520 398 4.00 3.87
K20 146 | 3.15| 2.87| 3.68 3.03 430 493 473 46
q 0.24 | 048] 0.63| 0.58 0.67 071 074 0.6 O.f7
c 049 | 0.29| 0.22| 0.21] 0.15 0.09 0.08 0.09 0.p7
a 060 | 092| 068 0.700 073 088 085 0.82 0.81
f 051 | 045| 054 055 051 06% 064 070 0.74
n 0.79 | 0.63| 0.65| 0.66] 0.77 068 054 056 0.5
KOJI-BO
o6 2 1 2 2 2 6 5 22 10

Ipumeyanue cM. tabu. 11.

Takum oOpazom, HamedaeTcs TPH CTaJUH METACOMaTHYECKOTO
npeoOpa3oBaHusl CyOIIEIOYHBIX METAMOP(PHUISCKUX TTOPO/I;:

1- cragust — amoMO-11eI04YHO-KpEeMHHUEBas;

2-5 cTagusl — KpeMHHUEBas;

3-s cTagus — KaJlHeBO-KPEMHHUEBasl.

XapakTepHOH OCOOCHHOCTBIO BBIACJICHHBIX CTaJMii MeTacoMaro3a
METaMOP(HTOB SIBISICTCS 3HAYUTEIBHBIA MPUBHOC KaJMs M KPEMHHS B
WCXO/IHBIE TIOPOABI U CYLIECTBEHHBII BHIHOC M3 HUX KalbLMs, MarHUS U
akKeje3a, IPU ITOM METacOMAaTHUYECKUE CTaJuu 3aMETHO Pa3jIMyaroTCs
MEXIy coOOH MO COBOKYITHOCTH TMOJBIKHBIX KOMITOHEHTOB. Tak, mepe-
XOJI MEJIaHOKPATOBOTr'O ILIarMorueiica MoHI0rabOpoOBOro cocraBa B Me-
30KpaTOBBIN THEHC MOHIIOAMOPHUTOBOTO COCTaBa COMPOBOXKIAJICS TPHB-
HocoM ueThbIpex anmeMeHToB (Al, Na, K, Si); aist npeoOpa3oBanusi MOH-
LIOJJMOPUTOTHEYCAa B KBApLEBBI MOHIOJUOPUTOTHENWC MOTpedoBaics
MIPUBHOC TOJBKO KPEMHUS M BBIHOC BCEX OCTaJIbHBIX METPOr€HHBIX dJIe-
MEHTOB; JISHKOKPaTOBBII CyOIIeI0uHOI TpaHUTOTHElC ObUT 00pa3oBaH B
pe3ynbTare Kalui-KpeMHHEBOTO METacoMaTo3a KBapIeBOTO MOHIIOHO-
pUTOTHEWca CO 3HAYMTEIBHBIM BBIHOCOM KajblLMs, MarHus, KeJesa,
AIIOMHUHUS, a TAK)Ke HATPUsI U TUTAHA.
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Tabnunpa 12

MeTaMOp(i)I/I‘IGCKI/IX mnopoa v rpaHUTOUI0B YamkoBcko-EnaHIMKOBCKOI0 MaccuBa

IMOpOJAHBIC accoqualln

XNV-n | XIV=¢ | XIV=3x | XVII —a| XVII-0 | XVII =8 | XVII = | XVII =1 | XVl —¢ | XVII —x
7247 71.98 73.04 7390 7470 7542 7340 74{15 74.67 74.88
0.22 | 0.21 0.06 0.16 0.18 0.13 0.3 0.7 0.10 0.01
14.26| 14.82] 15.1§ 14.28 13.17 12.87 1336 13|58 13.56 14.07
0.48 | 0.68 0.17 0.40 0.59 0.57 0.77 0.38 0.51 0.34
1.22 1.18 0.83 0.72 1.46 1.03 1.48 0.98 0.77 0.67
0.04 | 0.03 0.05 0.05 0.05 0.0 0.05 0.03 0.07 0.04
0.38 | 0.47 0.07 0.25 0.31 0.34 0.28 0.40 0.31 0.35
1.03 | 1.21 1.17 0.92 0.87 0.71 0.89 0.99 0.92 1.01
3.80 | 4.21 4.40 3.35 4.29 3.79 3.70 3.46 4.58 4.16
474 | 4.26 4.60 5.45 3.76 4.19 4.80 4.88 4.42 3.92
0.77 | 0.75 0.77 0.78 0.78 0.79 0.77 0.78 0.78 0.79
0.07 | 0.09 0.08 0.06 0.06 0.01 0.0y 0.a7 0.06 0.07
0.80 | 0.78 0.80 0.80 0.85 0.83 0.8b 0.81 0.91 0.88
0.74 | 0.65 0.87 0.73 0.79 0.77 0.8D 0.70 0.70 0.60
0.55 | 0.60 0.59 0.48 0.63 0.58 0.54 0.52 0.61 0.62
20 7 1 2 5 17 2 8 5 2
®opmyna T. bapra
Il-a K1aNasoCasMg1oF€106Al 172T112Siago | XIV-1 | KsaNagsCayoMgsFer2Al 14gTi2Sieaz
V-a K3gNassCaysMgreFes1Al 177TigSiszg | XIV-e | KygNay,CayiMgeFersAl 150Ti5Slss0
Vill-a  |K 34NassCarrMgaoFesAl 172TisSisgo | XIV -k | KsoNay,CayMgiFerAl 15:Ti0.sSis2
0
VIII-6 | K4sNagsCaaMgsFe oAl 1g6Ti7Sisgs | XIV-a | KgiNagCasMgsFesAl 147Ti1Sigag
XI-6 | K3sNagiCapsMg2oF&3Al 175TisSisgs | XVII-6 | KyaNayCasMgaFersAl 135Ti:Sigs1
XIV-a | KsgNageCayMgsFersAl 163T14Sis15 XVII -B | K47NagCarMgaFeroAl 132T11Siss0
XIV-6 | KsgNaggCayoMgsFersAl 149TioSigzs | XVII -1 | KsNas,CasMgsFereAl 130Ti3Sigs1
XIV-B | Ks/NaggCaysMgeFersAl 150TisSigss | XVII -1 | KssNassCaMgsFeioAl 140Ti2Sigs0
XIV-1 | KsiNag7CayoMgaFeroAl 147Ti,Sisas XVIl -e | KagNar7CaMgsFesAl 139Ti1Sies1
XV -x | KggNayoCapMgaFesAl 144T10Siss2

B meramopduueckux nopojax mojaaBisioniee OONBIIMHCTBO MPO-
AQHAM3UPOBAHHBIX MHUKPOIJIEMEHTOB COJICPIKUTCS HA KIIAPKOBOM U HH-
KEKIIAPKOBOM YPOBHSX. BhIICKIapKoBbIe U CIICIMATU3HPOBAHHBIE CO-
JepXKaHUs HEKOTOPBIX DJIEMEHTOB-IIPHUMECeH OTMEUYCHBI, B CPEIHEM,
mumb B 15 % mpod meramopduroB. B amdubonuTax MOBBHIIICHHBIE
KOHIICHTpaluu otMeuarotest aisi As, Zr, Pb, Cu, Nb; B miaruorueiicax
— s As, Pb, Cr, Cu, Nb, V; B rpanutorsueiicax — ais As, Pb, Cu, Cr,

Zn (tabmn. 13).
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Tabonuma 13

ConeprkaHue 3IEMEHTOB-TIpuMeceit (T/T) BO BMELIAIOIINX METaMOP(PHUYECKUX TTOpOoIax

Ne Ne DeMeHT
mom | opoGei | Cr | V Ti Cul zn] Pb| As]| sSr Ba| Gal Y Zr Rb] Nb Rb/Sf Sr/Ba
1 2 3 4 5 6 7 8 9 10 11| 12 13 14 15 16 17 14
1 | 486/1| - - | 130 | - 20| 6 - | 366 | - 6 | 60| 272 - |14 - -

2 487 | - - | 120 | 10| 16| 8 7| 500| - 7 | 60| 267| 15| 14/ 0.03] -

3 524 | - - | 2270| - 95 | - 7 | 90| - - | 27| 120| 14| 10| o0.07| -

4 525 | - - | 280 | 40| 24| - 7 | 310 | - 10 | 92 | 660 5 | 50| 0.018 -

5 | 525/5| - - | 130 8 40| 5| - | 250 | - 17 | 60| 260 - | 14 - -

6 538 | - - | 2050| 66| 25| - 6 28 - - | 10| 33| 43| 10| 153| -

7 543 | - - | 340 | - 39 | 12| - | 106 | - - | 200]| 1290 - | 72 - -

8 544 | - - | 1480 - - | 13| 7 - - - - - 10 | 9 - -

9 563 | 155| - | 2510| - 95 | - - - - - - - 10 | 10| - -

10 | 602 | - - | 5960 | 19 | 110/ - 6 | 360 8 - | 14 | 144| 142] - | 0.39 45
11 | 606 | 92| - |1610| 60| - | 12 | - - - - - - - - - -

12 | 619 | - - | 1960| - 47 | 53| 7 | 242| - 12 | - 54 | 174| 6| 072| -

13 | 624 | - - | 140 | 13| 27| 31| 17| 580 - 15 | 37| 260| 12| 12 0.02| -

14 | 645/1| - - | 120 | - 33| - - | 340 | - 14 | 36| 168| - 2 - -

15 | 687/2| 53| 150 861Q 117 130 29 - | 1716| 2100| 25| 16| 313 172 3¢ 0.1 0.82
16 | 688/2| 224| 360 12520 228 120 - 5 | 143 | 660| - | 30 | 116| 14| 13| 0.1 0.22
17 | 700 | 110| 444 1989p 126 120 2P - | 420 | 455 | 24| 33| 198 18| 22 0.04 0.9p
18 | 701 | 105| 295 10560 220 145 - | 10 | 190 | 660| - | 26 | 90 12 | 12| o0.06] 0.29
19 | 746/2| 118| 76| 473Q 123 37 18 - | 162 | 1290| - | 16 | 197 | 122| 15/ 0.75| 0.12
20 | 763 | 136| 400, 1361p 184 128 - - | 203 | - - | 25| 128| 15| 16| 0.07| -




IIpononxenue tabn. 13

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 1§
21 767 | 140| 410 1506 27¢ 104 - - 243 - - 23 | 128 17 | 17| 0.07 -
22 771 | 170| 390 1279 352 120 - - 180 - - 25 | 106 8 13| 0.04 -
23 780 | 210| 410 1138 232 122 - - 150 - - 23 90 14 | 10| 0.09 -
24 661 - - 2970 | - 183 | 17 10 142 - - 3 83 190 | 13 13 -
25 | 661/1| 14| - 2260 | 55 84| 46| - 720 - 36 - 140 | 100 | 8 0.14 -
26 | 693/1| - - 650 120 | 50 34| - 25 - - 18 | 100 | 300| 24 12 -
27 697 62 14 670| 138 105 5% 5 15 334 - 21 | 100 | 250| 20| 16.7 0.04
28 732 63 19 710| 155 124  2( 9 19 560 - 8 130 | 140 10 0.7 0.34
29 812 67 20 710 94 64 20 - 37 440 15 20| 173 162 18 4.4 0.0
30 820 73| - 540 100 30| - - 20 - - 17 | 120 | 176| 20 8.8 -
31 835 47 34| 1200 92 59 24 - 80 670 16 13| 270 160 17 2 0.12
32 484 - 5 2740 | 20 10 22 5 90| - 32 - 77 276 | 19 3.1 -
33 515 - - 5140 | - 100| 19| - 280 - 23 - 300 | 185 | 21| 0.21 -
34 | 549/1| - - | 4000 | - 82 17 8 610 - 26 - 185 | 157 | 13| 0.25 -
35 567 - - 2640 | 42 48 63 10 24| - 29 - 95 208 | 54| 124 -
36 599 - - 1640 18 23| - 17 - - - - - - - - -
37 641 - - 2630 | - 72 67 6 232 - 37 8 200 | 136| 8 0.59| -
38 642 - - 3320 | 22 21 51 6 200 - 33 - 144 | 137 | 10| 0.68 -
39 644 - - 1400 16 27| - 10 93 - 16 - 82 268 | 20 2.9 -
40 652 - - | 4200 | - 26 37 - 695 - 29 - 114 | 126 | - 0.18 -
41 653 - - 3610 | - 66 - - 150 - 15 10 | 150 65| 120 043 -
42 654 - - | 4590 | - 100 | - - 246 - - 7 100 97 | 17| 0.39 -
43 655 - - | 4700 | - 80 - 7 296 - 32 9 135 47 7 0.16 -




OkoHuyaHnue tabdbun. 13

™

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 1§
44 | 688/1| 65 20 640 113 155 66 - 156 | 580 | - 3 63 197 | 15 13 0.27
45 690 49 19 590 73 88 110 - 23 - - 12 | 110 | 263| 24| 114, -

46 | 694/1| 43 50| 1380 104 17F 98 500 10P0- - 170 | 100 | - 0.2 0.46
47 698 43 10 440 100 38 69 - 8 - 16 13 78 320| 34 40 -

48 | 724/2| 56 22| 1194 104 28 - - - 435 - 8 232 19 7 - -

49 729 57 16 645| 130 106 25 73 330 14 - 48 172 | 12 2.3 0.23
50 745 - 28 530 | 105| 35| 42| - 140 | 430 | 37| - 66 164 | 13| 1.17 0.32
51 | 750/1| 60 25 770 120 30 - - 80 430 | - - 94 220 | 15 2.7 0.19
52 | 753/1| 53 25 670 100 38§ 17 23 430 - - 79 184 | 10| 0.78 0.53
53 754 53 18| 1470 128 - 13 - - 380 - 8 270 16 8 - -

54 | 765/2| 70 20 650 120 30 - 13 80 - 42 - 57 230 | 14 2.9 -

55 769 76 | 122| 5100 123 60 - 13 75 | 1360 - 12 | 146 | 210| 15 2.8 0.05
56 | 772/11| - 22 950 | 140| 46 20| - 115 - - - 97 240 | 17 2.1 -

57 | 785/1| 43| - 600 150 | 30 14 - 110 | 370 | - - 93 50 | 14| 0.45 0.3
58 789 61 17 500 123 - - 5 114 | 473 | - - 90 39 | 10| 0.34 0.24
59 799 - 16 580 | 118| - 68 6 140 | 400| - - 190 | 160 | 18| 1.14 0.35
60 806 49 26| 1210 112 50Q 34 114 630 - - 303 | 152 | 18 1.3 0.18
61 | 859/1| 51 34| 1910 13d 27 - - 53 453 18 31| 280 35| 14 0.66 0.1
62 815 81 13 550 110 - 34 - 22 - - 16 | 170 | 190| 15 8.6 -
63 | 841/1| - 17 440 67 40| - - 110 | 370 | - 14 77 57 | 12| 0.52 0.3

HNpumeuanue. 1-23 - ampudonurer; 24-31 - rpanurorHericsl; 32—63 — MIarnorHeHChL.



6.2. CpaBHUTEIbHBIH aHAJIU3 XMMHYECKOT0 COCTABA
MeTaMop(pUIECKUX MOPO] U TPAHNTOUTOB
YamkoBcko-EI1aHYMKOBCKOIo MacCHBAa M CTAAMHHOCTD
(opMupoBaHUs IPAHUTOUIOB

CorocTaBiaeHHuEe CPEHEr0 XUMHUYECKOrO COCTaBa MeTamopguue-
CKHX TMOPOA M TpaHUTOMIOB YarikoBcKo-ElaHYMKOBCKOTO MacCHBa
BBISIBIJIO BeCbMa OJIM3KHE IETPOXMMHUYECKHE OCOOEHHOCTH STHX
MOpOJT B KOHKPETHBIX TMOATPYIIAX pPa3HbIX INENIOYHBIX Cepuit
(cm. Tabm. 11, 12; puc. 72, 73).

H3BecTKOBO-1IET0YHAS cepusi MeTaMOp(l)I/lTOB U TPAHUTOUI0B

K 3101 cepun OTHOCSATCS TONBKO BBICOKO- U BEChMa BBICOKOKPEM-
Hekucibie (SiOz > 70 %) Tunbl rpaHuToB YamkoBcko-EnaHYHKoBCKOTO
MaccHBa, C YYETOM Yero WM IPHBOAWTCS CPaBHHUTEJIBHBIA aHAJIH3 XHU-
MH3Ma HW3BECTKOBO-IEJIOYHBIX TPAHUTOB U METaMOP(UUECKHUX MOPO/I,
KOTOpble O0BEJMHEHBI B JBE NeTpoxuMudeckue moarpymmsl — XIII u
XVI.

Hoarpynma XIIT (¢ = 0.12-0.18) BKIrO4aET BHICOKOKPEM-
Hekucinsie (SiO, = 71-73 %) OHOTHTOBBIE TIATMOTHEHCH M TPAHUTOT-
HEHChI, MUTMaTUTBl U TOPPHUPOOIACTOBbIC THEHCOrpaHUTHI-1, OUOTH-
TOBBIE U MYCKOBUTOBBIE T'PAHUTHI-2, @ TAK)KE ETMATUThI U IIETMaTOU-
HBIE TPAHUTHI )KWIHHOTO KOMITIEKCA.

Meramopduueckue Nopoas! JaHHOH MOATPYIITEl XapaKTePU3YIOTCA
MTOBBITIICHHON U3BECTKOBUCTOCTHIO (¢ = (.18), yMEpeHHOM MIETOYHOCTHIO
(a = 0.69), uuzkoii xenesnuctoctsio (f = 0.55) U yMepeHHO# ¥ BBHICOKOM
HatpoBocThio (n = 0.74). Cpennee conepxkanue SiO, = 71.5 %.

JIMH30BUAHO-TIOJIOCYAThIE MUTMATHUTHL, a Takke noppupodaacto-
Bble OMOTUTOBBIE THEHcorpaHuThl-1 YamkoBcko-EnanankoBckoro mac-
CUBa, UMEIOUINE OAMHAKOBYIO CTENEHb KPEMHEKHCIOTHOCTH C MeTa-
MOpGHUUECKUMH TTOPOJAMH, OYCHb OJIM3KM K TOCIETHHM IO CTETIeHU
menogrocty (0 = 0.68), xenesucroctu (f = 0.61), Tnumy memnodnoctn
(n=0.68), T. €. MPAaKTUYECKH IO BCEM TMETPOXUMHUUECKUM MTOKA3ATEISIM
rpaHuTous! 1-ro srana noarpymnns! XIII cxonHs! ¢ MeTadoprIecKUMU
MOPOJ[aMH, BXOISIIINMH B 3TY K€ ITOATPYTIITY.

broTnuTOBBIE IPaHUTHI-2 UMEIOT TAKYIO K€ BEIMYUHY U3BECTKOBU-
CTOCTH, CTETIEHH IIEIOYHOCTH W KEJIEe3UCTOCTH, YTO W mopdupobdia-
CTOBBbIE THEHCOTPaHMTHI-1, HO OTVIMYAIOTCS OT HUX HECKOJBKO IMOHH-
JKEHHBIMHU 3HaueHUsIMU HaTpoBocTH (n = 0.59).
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Puc. 72. Tlerpoxumuyeckas auarpamma ¢ — SiO, — O CpeIHUX COCTABOB MeTaMOP(HUUECKUX MOPOJ U IPaHUTOMI0B YalIKoBCKO-
Enan4nkoBcKoro maccusa.

1 — metamopdudeckne Oposl, 2 — rpaHATON B! 1-ro 3Tama, 3—5 — rpaHUTONAR! 2-T0 dTama (3 — OMOTUTOBBIC THEHCOTPAHNTSI, 4 — IBYCITFOISHBIC
TPaHMTBI, 5 — MyCKOBHTOBBIE TPAHUTHI), 6—7 — KUIBHBIC TTOPOJIBI (6 — TPAHUTEI, 7 — MIETMATHTHI U IETMATOMAHBIC TPAHUTHI), 8 — apeall IIeTPOXUMHIECKON
MOATPYTIIBI B €€ HOMEP.

Lindpossie u GykBeHHBIE 0003HAYEHHS CM. pHC. 23.
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Puc. 73. Tletpoxumuueckas auarpamma f — SiO, — N cpeHUx COCTaBOB
MeTaMOp(UYECKUX [OPOJA M TPaHUTOUIOB YalIKoBCKO-EnaHYMKOBCKOTO
MacCHBa.

VYcnoBHBIE 0003HAUCHUS CM. pHC. 72, Mu(dpoBbIe M OyKBEHHbIE 00O3HAYEHHS —
puc. 23 u 24.

MyckoBuToBBIE IpaHUThI, Bxogsamue B noarpymmy XIII, mo ot-
HOIIECHUIO K BBIIICHEPEUNCIIEHHBIM [TOPOJaM XapaKTEPU3YIOTCsI Cerka
TIOBBIIIEHHBIM coepkanueM SiO, = 72.5 %, BBICOKOH JKEIe3UCTOCTHIO
(f=0.87) u kanueBo-HaTpueBbIM THIIOM MIenoyHocTH (n = 0.50), T. €. B
UX COCTaBe MPHCYTCTBYIOT OJIMHAKOBOE aTOMHOE KOJMYECTBO Kaius U
HaTpHsL.

[lermMaTuTEl ¥ IErMAaTOUHBIE TPAHUTHI 110 BEJINYUHE U3BECTKOBHU-
CTOCTH CXOJHBI C MeTaMopduueckumu moponamMu noarpynmsl XIIT u
HMMEIOT CPey IPAaHUTOMIOB ITOM MOATPYMIIBI CaMyl0 HU3KYIO CTETIEHb
menoyroctu (0 = 0.58), obnamaroT ymMepeHHOH xene3ucrocteio (f =
0.70) u ymeperHoi HaTpoBocThIO (n = 0.71). [To mocmeaHeMy moKasa-
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TEJII0 TIETMATUTHl 3aHUMAIOT IPOMEKYTOYHOE IMOJNOKEHHUE MEXIY Tpa-
HUTOTHEHCaMU U MOPPHUPOOIACTOBBIME THEcOrpaHUTaMu-1.

Hoarpynma X VI (c=0.10-0.19) o6pequnser MmeTamMmopdu-
YecKHe MOpoAsl M TpaHUTH YamkoBcko-EmaHuMkKoBCKOro maccusa,
HMEIOIIHE BEChMa BBICOKYIO CTEeHb KpeMHeKucaoTHocTH (Si0; > 73 %).
Kax u B moarpynme XIII, neiikokpaToBble TPAaHUTOTHEWCHI XapaKTepu-
3yl0Tcs  HauOojee  BBICOKUMU  3HAYEHUSMU  HM3BECTKOBHCTOCTH
(c = 0.19), mormxenno#t xenesucrocthio (f = 0.16), HO oTIMUAIOTCS
MOBBIIIIEHHON KanueBocThio (n = (0.48) u Oonee HU3KOH CTENCHBIO
nrenounocty (0 = 0.60).

[NopdupobiiacToBble NEWKOKPATOBBIC THEHCOTPAHHUTHI-1 HMEIOT
ONM3KHME BEJIMYMHBI U3BECTKOBHCTOCTH U KEJIE3UCTOCTH C MeTaMop(u-
YEeCKUMH JICHKOTPaHUTOTHEHCAMH, HO OOJNANaloT PEe3KO MOBBIMICHHOM
HaTpoBocThio (n = 0.84) 1 GoJee BEICOKOW CTETIEHBIO MENOYHOCTH (O =
0.72).

JlelikokpaToBble U MYyCKOBHTOBbIE I'DaHUTHI-2, a TaKXKe MerMaTH-
ThI OTJIMYAIOTCS OT JISHKOKPATOBBIX TUIATHOTHEHCOB, TPAHUTOTHEHCOB U
nop$upoOIaCTOBBIX THEHCOTPAHUTOB ITOHW)KEHHOW W3BECTKOBUCTO-
cteio (¢ = 0.10-0.12), Ooyiee BBICOKOH CTCIECHBIO IICIOYHOCTH
(a = 0.72-0.73) u crenensto xenesucroctu (f = 0.69-0.71), a mo Tumy
HICTOYHOCTH 3aHUMAIOT MIPOMEXKYTOYHOE TMOJIOKCHUE MEXKAY TPAHUTO-
rHeiicamMu u nop¢upodiacroBeiMu THercorpanutamu (n = 0.56-0.60).

Hinke paccMOTpUM OCHOBHBIE OCOOCHHOCTH TPAHUTOO00PA3YFOIIHX
MPOLIECCOB N3BECTKOBO-ILIEIOYHON CEpUH MOPOLI.

1-11 sman epanumoobpazosarus

B mpenpinymem pasmene rinaBbl (6.1) ObuM OXapaKTepH30BaHBI
MIOCJICIOBATENbHO TPOSBIICHHBIE CTAAMU TPaHUTH3aLUN MeTadopuye-
CKHX TIOpOJI OCHOBHOTO cocTaBa (aM(puOOJIMTOB), TpUBENIINE, B KO-
HEYHOM c4YeTe, K 00pa30BaHUIO I'PAHUTOBHIHBIX THEWCOB. B cBs3m ¢
9THM MOXKHO I10JIarath, YT0 CyOCTpaToM Ui IpaHUTONA0B YalKkoBCKo-
EnaH4yrkoBcKoro maccuBa OBUIM B pa3HO# CTENEHH I'PaHUTH3UPOBAH-
HBIE METaMOP(HUTHI, a 3TO, B CBOIO OYepe.b, OTPA3UIIOCh HETIOCPEACT-
BEHHO Ha XMMH3ME TPaHUTOUIOB.

[o-BuauMOMy, CTaAWI0 METAaCOMATHYECKOTO MpeoOpa3oBaHUs
rpaHar-0uoTUT-aM(pUOOIOBBIX IIATMOTHEHCOB JIUOPUTOBOIO COCTaBa B
aM(uO0I-0HOTUTOBBIE TIIArMOTHEHCHI KBapI-IMOPUTOBOTO H, Jalee,
TPaHOJMOPUTOBOTO COCTAaBA MOYKHO PacCMaTpHBATh KaK PaHHIOIO CTa-
o (OpMHPOBaHKsT OMOTUTOBBIX (aMPHUOOI-OMOTHUTOBBIX) JTMH30BU/I-
HO-TTOJIOCYATBIX MHUTMATUTOB W MOP(UPOOIACTOBBIX THEHCOTPAHUTOB.
B takom ciydae cyOcTpaToM A paHUTOMIOB-1 MOTJIH OBITH WU T'pa-
HOAMOPUTOTHEICHI METPOXUMHUYECKONW MOATPYMIIB X, MM XKe IIaruor-
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HEHCBI TpaHUTHOTO cocTaBa nmoarpynnsl XIII, mo oTHoIIEHHIO K KOTO-
PBIM IIpOaHAIN3UpYyeM OajlaHC NEPEeHEeCEeHHOI'o BELIeCTBa B IIpolecce
WX JalbHEWIIeH TpaHUTH3AUUH W TPeoOpa3oBaHUS B TPAHUTHI (CM.
Tabu. 11).

1) Amgpubon-6uomumoswie u buomumo-  IlpuBHOC BrrHoc

evle naazuozneticol (X-a) — Ouomumo- K =10, Ca=13, Mg
8ble MUSMAMUMbsl U ROPpPOUPoOdRACTO- Na =5, =21, Fe =18,
evie eHeticoepanumul (XI11-6) Si=33 Al=9,Ti=4
2) buomumosvie u GUOMUM-MYCKOBU- IMpusHOC Bsiroc
mosvie naazuocneticol (XIll-a) — 6uo-  K=11,Na= Ca=3,
MUMOoGbie MUueMamunivl u Hophupo- 1,A=4 Mg = 8,
bnacmogvle eneticoepanumol (XI111-6) Ti=1,Si=1

B mepBom ciydae opmupoBaHWE TPaHUTOWAOB-1 OCYyIIECTBIIS-
JIOCh B PE3yJIbTaTe MIENIOYHO-KPEMHHEBOTO METacOMaTo3a MeTaMopdu-
4eckoro cyOcTtpara  rpaHOJHOPUTOBOrO  coctaBa  (am¢udon-
OMOTHUTOBBIX U OMOTHTOBBIX IIATHOTHEHCOB, moArpymma X) co 3Ha4Hu-
TEJILHBIM BBIHOCOM (heMa(MIIBHBIX KOMIIOHEHTOB. Bo BTOpOM ciryuae
o0pa3oBaHKE TPaHUTOMIOB-1 MPOMCXONWIO TOA BIMSHHEM aJFOMO-
KaJIMeBOro MeracoMaTo3a (C HeOONbUIMM IPUBHOCOM HATpHs) MeTa-
MOp(HUUECKOro CyOCTpaTa TPaHUTHOTO cocTaBa (OMOTUTOBBIX IUIATHOT-
HeiicoB, noarpynna XIII) ¢ He3HAYUTENLHBIM BHIHOCOM KAaJbLUS U
MarHusl MpH NOCTOSTHHOM OanaHnce kpeMHwus. [lo-BunnmMomMy, B TaHHOM
npolecce aJIOMHUHUH BBICTYIAN B POJIM «KHCIOTHOTO)» DJIEMEHTA, Jac-
TUYHO 3aMellas KpeMHHUH, U ero co4eTaHue ¢ IPUBHECEHHBIM KaJIHeM
BITOJTHE 3aKOHOMEPHO.

[Tocnenyromas nekokpaTU3alusi TPAHUTOUIOB-1 OCYIIECTBIIA-
Jlach B Pe3yJIbTaTre HaTPHH-KPEeMHHEBOTO METacoMaros3a, O 4eM CBUJe-
TENILCTBYET YCTAHOBIICHHBIH OallaHC IEPEHECEHHOTO BEMIeCTBa IIPH
nepexoae MUTMAaTHU3HPOBaHHBIX OMOTHTOBBIX THEWCOTPaHUTOB (IOJ-
rpynmna XIII-0) B nx nefKkokpaToBble pa3HOBHAHOCTH (TIoArpymma X VI-
6). B atom mporecce 3adukcupoBan npuHoc Na = 13, Si =15, Mg =
1 nuBemHoc K =17, Fe =6, Al1=13, Ti= 1. CnenoBareibHO, B KOHEY-
HYI0 CTaguio (OpMUPOBAHMS T'PAHUTOWIOB-1 OBbLIA YETKO IMpPOsBIIEHA
JOMHUHHUPYIOIIas pojb HATPUH-KPEMHHEBOTO METACOMATOo3a.

2-11 sman epanumoobpazosanus

Ko BpeMeHH TpOsBIICHHS TPOIECCOB 2-TO dTana IPaHuTO00pa3o-
BaHMA MeTaMop¢uueckuil cyOcTpaT ObLT B TOCTaTOYHOW Mepe IpaHu-
TU3UPOBaH, a TPAHUTOUBI-]1 YACTHYHO PACKHUCIEHBI JI0 JIHKOTpaHH-
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TOB. B CBSI3U ¢ 3TUM, JIOTUYHO OBUIO MPEIIONIOKUTH, YTO (HOPMHPOBA-
HUE MU3BECTKOBO-IIEJIOYHBIX TPAHUTOB-2 MPOUCXOAMIIO Oe3 CyIIeCTBEH-
HOTO TepeHoca BemiectBa. OmHAKO TOJCYET OallaHCa MEepPeMEIEHHBIX
AJIEMEHTOB B HIIKENEPEUUCICHHBIX CHCTEMax IIOKa3all ClIeAyIOIni
pe3ynbTart (cM. Tabm. 11).

1) Buomumoswtii u buomum-myc- [TpuBHOC: BrirOC:
Kogumoswiil niazuozcretic (XI-a) K =19, Na=7,Ca=1,
— b6uomumosvlii epanum (XI11-6) Al=10 Mg =11, Fe =
10,Ti=1,Si=3
2) Buomumoswviil MueMamuszupo- [IpuBHOC: Brinoc:
BAHHDIL NOPPUPOOAACTNOBDIU CHell- K=8, Na =8, Mg = 3,
cozpanum (XII-6) — 6uomumo- Ca=2, Fe=10,Si=2
ebuii epanum (XII-6) Al=6
3) Jleiikokpamosblii epanumozHeiic ITpuBHOC: Brinoc:
(XVI-a) - netixokpamoswiii epa- K=7, Ca=3,Mg=3,
num (XVI-6) Na = 25, Fe =23, Ti=4,
Al =18 Si=2
4) Jleiikokpamosuiil nopgupodia- [TpuBHOC: Bernoc:
cmoswiii eneticoepanum (XVI-6) — K =23, Na =22, Ca=5,
netikokpamogulii eparnum (XVI-6) Si=9 Fe =4, Mg = 6,
Al=3

Takum oOpa3oM, mnpu (OPMHPOBAHMH H3BECTKOBO-IIEIOYHBIX
IPaHUTOB-2 CYNIECTBEHHOE 3HAYEHUE MMEET MPUBHOC KajHs U alTOMH-
HUS B UCXOJIHBII CyOCTpAaT, MPUYEM YacTh BHICOKOKPEMHEKHCIBIX JICH-
KOKpaTOBBIX TPAaHMUTOB Oblla 00pa3oBaHa B pe3ysbTaTe KpPEeMHHI-
KaJIMeBOro Meracomaro3a. [lepexoa OMOTHUTOBBIX IPAHUTOB TOATPYIIIBI
XIII-B k neiikorpanuTaM noarpynnel XVI-B conpoBoxaancs cienyro-
MM OaJlaHCOM MepeHOCHMOro BelecTa (cM. Tabu. 11): nmpuBHOC Si =
26; BeiHOC K = 2, Na =1, Ca = 7, Mg = 2, Al = 22, Ti = 1,
T. €. pelarolee 3Ha4YeHne B 00pa30BaHNM JICHKOTPAHUTOB 3a CUET OMo-
TUTOBBIX TPAHUTOB HMMeEJ KPEMHHUEBBIH (KBapIEBBI) METacCOMAaTO3 C
BBIHOCOM aJIFOMHHUSI, IIENI0YeH U PeMUIECKUX KOMIIOHEHTOB.

CyOuienounasi cepust MeTaMoOp(pUTOB U IPAHUTOUIOB

B omimude OT W3BECTKOBO-UIENOYHONW CcepuM, (OPMHUPOBAHHUE
CyOILIENOYHBIX TPAHUTONI0B YalKOBCKO-EIaHYnKOBCKOro Maccusa
Hayauoch TpPU OOJee HHU3KMX 3HAYEHUSX KPEMHEKUCIOTHOCTU
(SiO, = 6063 %), B CBsI3U C YeM CPaBHHUTEIbHBIN aHATN3 MIETPOXUMHU-
YECKUX OCOOEHHOCTEN IPAHUTOMIOB U BMEMIAIOIIMX METAMOP(PHUUECKHX
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MOPOJ LienecooOpa3Ho MPOM3BECTH MMEHHO € 3TOTO MHTEpBalla KpeM-
HEKHCJIOTHOCTH (cM. puc. 72, 73).

Honrpynma VIII (c = 0.21-0.22) npeacraBieHa HU3KO-
KPEMHEKUCIIBIME MeTaMOP(QUUYECKUMHU IOPOJAaMH U TPaHUTOMIAaMU-1,
MO CpEJHEMY COCTaBY OTBEYAIOIIUMU KBAapIEBOMY MOHIIOJAUOPHTY
1 00JJaJal0UMH YMEPEHHO! IEIOYHOCTHIO, HU3KOH JKeJIe3UCTOCTHIO ’
HU3KOM HATPOBOCTHIO. J[JIs 3THX MOPOJ XapaKTepHBI BeChbMa OJIU3KHE
a0COJIFOTHBIC BEIMYUHBI BCEX METPOXUMHICCKUX MOJIYIICH.

Hoarpynma XI (c=0.14-0.15) Bkirouaer yMepeHHO Kpem-
HEKHCJIbIE JIMH30BUTHO-TT0JIOCYATHIC MUTMATUTHI X TOPHUPOOIACTOBbIC
TPaHOCHEHUTOTHEHCHI, I10 CTENICHH IICJIOYHOCTH, KEJIE3UCTOCTH H THITY
IIEJIOYHOCTH CXOAHBIE C IOPOAAMH INETPOXMMHYECKOW IOATrPYIIIbI
VIII.

Hoarpynma XIV (c = 0.06-0.09) oObequHsSET BBICOKO-
kpemuekucieie (SiO, = 71.5-73 %) OuOTHTOBBIE THEHCOTPAHHUTHI U
MHUTMATHTHI 1-TO 3Tana, OHOTUTOBBIE, ABYCIIOISHBIC U MYyCKOBHTOBEIC
TPaHUTHI-2, a TAKKe >KWIbHBIC TPAHUTHI, IETMATUTHl U ErMaTOHHbIE
TPaHUTBI, TETPOXHMHYECKAs  XapaKTePHCTHKAa KOTOPBIX IMpHBE/ICHA
B riaBax 2—4.

Hoarpynma XVII (c=0.05-0.07) Bxitoyaer BecbMa BBICO-
kokpemHekucasie (SiO, > 73 %) nedikokpaTroBble TPaHWTOTHEHCHI,
nop¢upoOracToBble THEHCOTPaHUTHI- 1, IEHKOKPATOBBIC, ABYCIIOISHBIC
U MYCKOBHTOBBIC TPAHUTBI-2, & TaKKEC  IKHJIbHbICE TIPAHUTHI
Y TIeTMATHUTBHI.

['panuToOrHeiCcHl, pacrnpocTpaHEeHHbIE B COCTaBe MeTaMopduue-
CKUX TOJII, 007aqaroT yMepeHHoH menouHocThio (0 = 0.80), ymepen-
HoW xemne3ucroctrio (f = 0.73) M HaTpHUEBO-KANMEBBIM THIIOM IIEJIOY-
HoctH (n = 0.48).

INopdupobiacToBble NEHKOKpAaTOBbIE THEHCOIPAHUTHI UMEIOT Ta-
KyI0 e BEeNMYMHy Hu3BecTKoBHUCTOCTH (¢ = 0.06), 4TO W TpaHUTO-
THEICBI, HO OTJIMYAIOTCS OT IOCJTEIHUX IMOBBIIIEHHOH MIET0YHOCTHIO
(o= 0.85), xenesucroctoio (f=0.78) u HU3KO# HaTpoBOCTHIO (N = 0.64).

Cpeau mopoj TaHHOW TOATPYIIIEI JICHKOTPAHUTHI-2 UMEIOT Hau-
MEHBIIIYI0 BennunHy m3BecTKoBucTocTH (¢ = (0.05), ymepeHHyio cre-
nenp menoynoctu (0 = 0.83), ymepennywo xenesucrocts (f = 0.77)
W HHU3KYIO HaTpoBocTh (n = 0.58).

JIBycmosiHble, MYCKOBUTOBBIE M IKHJIBHBIC TPAaHHUTBI, a TaKKe
HEerMaTHThl XapaKTepU3YIOTCA CXOJHOM BENMYMHON M3BECTKOBHCTOCTH
(c =0.07), mpu 3TOM IO CTETICHH TIECIOYHOCTH JIBYCITIOTHBIC TPAHUTHI
Onm3kK K 1opdupoOIaCTOBBIM JIEHKOKPATOBBIM THelcorpaHuTaM-1, a
MYCKOBHUTOBBIE TPAHHUTHI — K METAMOP(PHUUYESCKUM JICHKOKPATOBBIM Ipa-
HUTOrHelcaM. JKUbHbIe TPAHUTHL UMEIOT BBICOKYIO CTETICHB IIEIIOYHO-
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ctu (0 = 0.92), a mnermatutel — HauOoyNee MOHIKCHHYIO
(o = 0.78). [l KUIBHBIX TPAHUTOB XapaKTepHA YMepeHHas KeJe3u-
crocth (f = 0.70) u HU3Kas HarpoBocTh (n = 0.61). IlermatuTsl oGa-
JaroT HU3KOH sxene3ncTocThio (f = 0.60) m cXOqHOM ¢ KMIBHBIMH Tpa-
HUTaMH HaTPOBOCTHIO.

MyCKOBUTOBBIE TPAHUTHI ONM3KH MO KEJIE3UCTOCTH K KIIBHBIM
TpaHUTaM, HO OTIMYAIOTCS OT HUX KaJIMEBO-HATPHUEBHIM THIIOM ILEN0Y-
HOCTHU. [IBycitoAsHBIE TPaHUTHI MMEIOT HamboJee BBICOKYIO JKesle3H-
ctocth (f = 0.80) u Taxke, Kak ¥ MyCKOBHTOBBIE TPAaHHUTHI, XapaKTepH-
3YIOTCS KaJIMEBO-HATPUEBBIM YKIOHOM.

Hmxe paccMOTpUM OCHOBHBIE OCOOEHHOCTH 3BOJIIOLMU XUMH3Ma
poreccoB (JOPMUPOBAHKS CYOIIETOYHBIX TPAHUTOUIHBIX ACCOLUALIN
YamkoBcko-EnaHunkoBckoro maccusa.

1-1i sman epanumoobpazosarus

CyGctpartom s rpaHuronnoB-1 moarpynmsl VII-06 siBisutucs,
BEPOATHO, ME30KPaTOBbIE aM(pHO0I-OMOTUTOBBIE IUIArMOIHEHCHl MOH-
[IOIMOPUTOBOTO COCTaBa (TMETPOXUMHYECKas IMOArpynmna V-a), B Mpo-
Lecce TPaHUTU3AIMH KOTOPBIX MPOHM30ILIA CISAYIOas MUTpalus NeT-
POTEHHBIX JIEMEHTOB (CM. Tab. 12).

1) ITnazuoeneiicvt MOHYOOUOPUMOBO2O [IpuBHoC: Brinoc:
cocmaea (V-a) — aunz06u0HoO- K=5, Ca=38,
ROJOCHAMbLE MUSMAMUMbl U aMPuoon- Na = 21, Mg = 44,
buomumoswvie noppupobiacmosvie Al=9, Fe =21,
2Helicosuonble Keapyesble MOHYOOUO- Si=26 Ti=1

pumwt (VIII-0)

Kak BummMm, oOpa3oBaHWE TPaHUTOUIOB KBAPI-MOHIIOUOPUTO-
BOTO COCTaBa CBA3AHO C MPOSBICHHUEM aTIOMO-IIEIIOYHO-KPEMHHUEBOM
CTaJUU TPAHUTU3ALMKU MEJIAHOKPATOBBIX IJIArMOTHEHWCOB, COMPOBOXK-
TaeMOM MHTCHCHUBHEIM BBIHOCOM KaJIbIIUH-)KEIIE30-MarHe3HaIbHBIX
KOMITOHEHTOB. [lanmpHelnas 3BOMIONMS XUMH3Ma CyOIIEeNOYHbIX TIpa-
HUTOUJOB-1 OCYIIECTBIISIACH TPU IMOCTOSHHOM BO3pacTaHUU KpeMHe-
KHUCJIOTHOCTH TIOPOJI M CIEIYIOIEeM HM3MEHEHUHU OanaHca MOJBUKHBIX
3JIEMEHTOB.

2) Muemamumul cocmaga Keapyegpix I[TpusHOC: Brinoc:

monyoouopumos (VIII-6) — eneticoepa- Na=5, K=8,Ca=10,

nocuenumol (XI1-6) Si=30 Mg=10, Fe =17,
Al=11,Ti=5
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[Momo6HOe mpeoOpazoBaHuEe MOPOJ MPOU3OILIO, B OTIMYHE OT
MpeAbIAYIIeH METaCOMAaTHYESCKOW CTaJWH, TOJ BIUSHUEM HATPUCBO-
KPEMHHEBOTO METaCOMAaTO3a, [IPU 3TOM CPEAH BHIHECEHHBIX JIIECMEHTOB
(UKCHPYIOTCS KaJUi U aTIOMUHHI M 3HAYUTEIFHO MEHbIIIEe KOJIMIeCT-
BO MOHOB MarHUsI U JKele3a.

3) I'neiicoepanocuenumot (XI-6) — IMpusHoc: Brinoc:

nopgupobracmosvie buomumosuie K=21, Na=22Ca=12,

eneticoepanumsl (XI1V-6) Si=41 Mg=14,Fe =9,
Al=26,Ti=3

[puBeneHHbli GanaHCc NEPEHECEHHOTO BELIECTBA IIOKA3bIBAET, YTO
npeoOpa3oBaHue THEWCOrPaHOCHEHNUTOB B Op(HpobIacToBbIe THEHCO-
TPaHUTBI OCYHICCTBJIAJIOCH IO BJIMSAHHEM KaHHﬁ—erMHHeBOFO METa-
coMarto3a CO 3HAYUTCIIbHBIM BBIHOCOM OCTAJIBHBIX IMTOJABHXXHBIX KOMIIO-
HeHTOoB. [lo-BuanMoMy, 4acTh Kanmus yunia Ha (opmupoBanue nophu-
pOOJIACTOB TOJIEBOTO MINATA.

4) opgupobracmosvie 6uomumosvie  IIpuBHOC: Bsixoc:
eneticoepanumel (X1V-6) - nopgupo- Na=3, K=15,Ca=4,
bnacmogvle 1elUKkoKpamosbvie SHeluco- Si=15 Mg=4,Fe=1,
epanumut (XVII-6) Al=14

Jletikokpatuzamust GMOTHTOBBIX MOP(HUPOOIACTOBBIX THEHcorpa-
HUTOB ObITa 00YyCJOBIIEHa NPEUMYILECTBEHHO NPHBHOCOM KPEMHHS
(c HEOONBIIMM KOJIMYECTBOM HATpUs), HAapsLy C 4eM OTMEYaeTcs Cy-
LICCTBEHHBI BBHIHOC KalWs W aFOMUHHSA M HE3HAYHTEIBHBIA — (eMa-
(UIBHBIX 3JIEMEHTOB.

B cnywyae ¢opmupoBaHus IEHKOKpaTOBBIX NOPPHUPOOIACTOBBIX
raeiicorpanutoB noarpynnbsl XVII-0 3a cyer NeHKOKpaTOBBIX TpaHU-
torHeiicoB noArpynmsl X VII-a (cMm. Tabn. 12), puxkcupyercs 3aMeTHBIN
npuBHoc Na = 15, a Takke HeOONBIIOr0 KOJIMYECTBA HOHOB
Si=3,Fe=5, Mg =1 u Ti = 2. XapakrepeH 3HA4YUTEIbHBI BBIHOC
noHoB K=20u Al =12.

Takum 00pa3oM, B KOHECUHYIO CTaIUI0 (GOPMHUPOBAHUS CyOLIeTI0d-
HBIX TPaHUTOB-1, KaK M B Cllydae 3aBepILIarouiell craiuu o0pa3oBaHUA
M3BECTKOBO-IIENIOYHBIX T'PAHUTOB, CYIICCTBEHHAS POJb MPHHAMICKUT
HATPHUEBOMY METacoMaTo3y.

2-11 sman 2panumoobpazoeanus

Jnst cyOmenoyHpIX OMOTUTOBBIX THEHCOBHIHBIX TPAHUTOB-2 TIOJI-
rpynnel XIV-B YaimkoBcko-EnaHYMKOBCKOTO MaccuBa cyOcTpaTom
MOTJIM CIIY>KUTh: 1) W3BECTKOBO-LIEJIOYHbIE OWOTHUTOBBIE W OHOTHT-
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MYCKOBUTOBBIE IUIarnorueiicsl noarpynmnel XII-a (cm. tadn. 11); 2)
cyOImmenounsie  mop(upoOIacToOBEle OHMOTHUTOBBEIC THEHCOTPaHUTHI- |
noarpynmnsl XIV-0 (cM. Tabn. 12). B aTux cinydasx GanaHC nepeHeceH-
HOT'O BelIecTBa Oy/eT IMPEACTABICH:

1) [IpusHOC: Brinoc: 2) [IpuBHOC: Brinoc:
K=31,Si=2 Ca=8 Mg=11, Ca=1,Fe=1, K=2,Mg=2,
Fe=4 Al=1,Ti=1 Si=1

Otcroga cienyer, 4To Ipyu GOPMHUPOBAHHUH CYOICITOUYHBIX OUOTH-
TOBBIX TPAaHUTOB 32 CUET M3BECTKOBO-ILEIOYHBIX IUIATHOTHEWCOB Tpe-
OyeTcst 3HAUUTENbHBIN MPUBHOC KajHs, HO MPU 3TOM COXpaHsercs 0a-
JIAHC HATpHs, aJJFOMHUHUS M TUTaHa. BeiHOC peMadiIbHBIX 371€MEHTOB
OTHOCHTEIIFHO 3aMeTHBIH. B mponecce npeoOpa3oBaHus CyOIENOYHBIX
opprpoOIACTOBBIX THEWCOIPAaHUTOB IepepaclpesieiieHue B OajaHce
MTOJIBMKHBIX 3JIEMEHTOB MUHHMabHOE (1-2 WoHA), T. €. mepexo/1 rHeu-
COTPaHUTOB B I'PAHUTHI MOT OBITh OCYILECTBICH B PE3yJIbTaTe aHATCK-
cHca MpakTUYeCcKU Oe3 IepeHoca BellecTBa.

JlelikokpaTu3anys CyOIIeTOYHBIX OHOTHTOBBIX TPAHUTOB IIOJI-
rpynnel XIV-B 1 mnpeoOpa3zoBaHue WX B JICHKOTpaHUTHI (MOArpyIina
XVII-B) npoucxonuia mpH CIEAyIONIeM M3MEHEHWH OayaHca IepeHe-
CEHHOTo BemecTBa (cM. Tabm. 12): mpuBHOC — Si = 25, BeiHOC — K = 7,
Na =5, Ca =6, Mg = 2, Fe = 10, Al = 28, Ti = 2. CnenoBaTenbHo,
MpoIiecc JIEHKOKpaTH3aluy CyOIIeTIOYHBIX TPAHUTOB-2 OCYIIECTBIISIICS,
Kak U B Cly4ae JISHKOKpATH3allid W3BECTKOBO-LICIOYHBIX T'PAHUTOB,
TOJIBKO I0J] BIWSHHWEM IPHBHOCA KPeMHHs (KBapLEBOI0 MeTacoMaTo-
3a).

Tem He MeHee, HE UCKIIIOYCHBI BapHAHTHI 00pa3oBaHus CyOIliie-
JIOYHBIX JICHKOTPAHUTOB 3a CUET JIEHKOKPATOBBIX TPAHUTOIHEHCOB MO~
rpyrnnbl XVII-a u nefikokpaToBeIX MOPPHUPOOIACTOBBIX T'HEHCOTpaHH-
toB noarpymmsl XVII-6 (cMm. tad. 12).

Jletikokpamoegylil epanumozHetic [IpuBHOC: Brinoc:
(XVIl-a) — netikokpamoswiii 2pa- Na=7,Mg=1,K=14,Ca=1,
num (XVII-6) Fe=2,Si=12 Al =15
Jetixokpamoswiti nopgupobia- [TpuBHOC: Brrnoc:
cmosbiii enevicoepanum (XVII-6) K=6,Si=9 Na=8,Ca=1,
> JIeUKOKPAMOSbIll 2PAHUM Fe =3, Al =3,
(XVII-6) Ti=1
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B mepBom cnydyae oOpa3oBaHHe JEWKOTPAaHWUTOB 3a CHET TPaHU-
TOTHEMCOB TIPOUCXO/INIIO TIO]] BIMSHUEM HAaTPUEBO-KPEMHUEBOTO MeTa-
coMaro3a ¢ HeOOJBIIMM IIPHBHOCOM MarHus | Keje3a, YTO COBIAAeT C
MPOLIECCOM  JICHKOKpAaTH3allMd CyOIIENOYHbIX MOpPUPOOIacTOBBIX
rHelicorpanuToB-1. Bo BTOpoM ciy4ae JeHKOTpaHWUTHI MOTJIM OBITh
00pa3oBaHbl NPU KAJIMEBO-KPEMHHUEBOM MeTacoMaTose mnopdupobdiia-
CTOBBIX THEMCOTPAaHUTOB, T. €. B pe3yJbTaTe TEX )K€ MPOIIECCOB, YTO U
npu (popMHPOBAHNH U3BECTKOBO-IIEIOYHBIX JICHKOTPaHUTOB-2.

dakT hopMUPOBAaHHS YAIIKOBCKUX I'PAHUTOMUIOB 33 CYET METACOo-
MaTHYECKOTO IpeoOpa3oBaHus W TPAHUTH3AIHMKA METaMOp(UIEeCKUX
nopox (TIaBHBIM 00pa3oM, IUIATHOTHEHCOB) ¢ TOCIEAYIOIINM TIPOSIBIIE-
HHEM aHATEeKTUYECKUX BBIIIABOK, IPUBEAIINM K T'PAHUTHBIM HHBEKLIU-
SIM JKHJIBHOTO THIIA, HE BBI3BIBAacT cOMHEHHUs. OcTaercst HE 10 KOHIa
pELICHHBIM BOIIPOC O T€HE3UCE MYCKOBHUTOBBIX IDAHHUTOB, CIIAralOLINX
IOxHo-EnanunkoBckyo amnoduszy YamrkoBcko-EnaHuMKOBCKOro mac-
cuBa. B. H. IOpeuxwuii n 1p. (1982) cunraror, 4TO €1aHIMKOBCKHE MYyC-
KOBHTOBBIC TPAHUTHI BOSHUKIIM B PE3YJIbTaTe METACOMAaTHYECKOW MycC-
KOBUTH3ALIHA OHUOTUTOBBIX TPAHUTOB. H. C. boponuna u
I'. b. ®epurrarep [6, 8, 46] momy4unan AaHHBIE, CBUACTEILCTBYIOMINE O
MarMaTH4ecKoi MpHUpoe MyCKOBUTA B €aHYNKOBCKUX I'PaHUTAX, CyO-
CTPaTOM JIJIsl KOTOPBIX CITY>KHJIN METAIEIUTOBBIE TIOPOJIBL.

ABTOp TIpUAEPKUBACTCS] TOUKHU 3PEHUS, YMO U JEUKOKPAmoagule, U
ouomumosvle, U Myckosumosvie zpanumsl Yauwikoscko-Enanuuxos-
CK020 Maccusa Obliu 00pPA306anbl 3a CUem SPAHUMUIAYUU U aHAEK-
cuca 00HO20 U Mo2o JHe UCXOOHO20 cyOcmpama.

B xauecTBe npumepa cpaBHUM OallaHC IEPEHECEHHOTO BELIECTBA B
mmpoltecce  mpeoOpa3oBaHUS — TUIATHOTHEMCOB W TPAHUTOTHEHCOB
B BBIIICOTMEUYECHHBIC PA3HOBUIHOCTH IPAaHUTOB (cM. Tabm. 11, 12).

1) Uzsecmros0-uenounvie mycko- IIpuBHOC: Brinoc:
BUM-OUOMUMOBbLE NIIACUOSHELCH] K=19, Na=7,Ca=1,
(XIII-a) — u36ecmMKO60-1yeloUHbIC Al=10 Mg =11, Fe = 10,
buomumoswie epanumoi (XI11-6) Ti=1,Si=3

2) Uzeecmroso-wenounvle Mycko- IIpuBHOC: Brinoc:
8UM-OUOMUMOBbLE NAAUOSHECHI K=17, Na =8, Ca=38,
(XIll-a) — uzeecmxo6o- Si=18 Mg = 13, Fe = 10,
wenounvie netxoeparnumol (XVI-6) Ti=4,Al=12
3) Uzeecmroso-wenounvle netiko- IIpuBHOC: Brinoc:
Kkpamoswvie epanumocneticol (XVI-a) K =7,Na= Ca=3, Mg=3,
- usgecmroso-wenoynvie neiiko- 25, Al=18  Fe =23, Ti=4,
epanumul (XVI-8) Si=2
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4) Hzeecmro6o-wenounvie MycKko- IIpuBHOC: Brinoc:

BUM-OUOMUMOBbLE NAASUOSHETICI K =25, Na=21,Ca=7,
(Xlll-a) — uzeecmrogo-wenounvie Si=13 Mg = 14, Fe = 4,
mycrosumossvle eparumul (XI1-0) Al=1,Ti=1
5) Uzsecmroso-wenounvle mycko- IpueHOC: Beinoc:
BUM-OUOMUMOBbLE NAASUOSHECHI K=19, Na =5, Ca=6,
(XIlI-a) — uzeecmkoBo-wenouHble Si=18 Mg = 13, Fe = 11,
myckogumoswvie epanumut (XVI-0) Ti=2,Al=5
6) Uzsecmkoso-uenounvle netKo- [IpuBHOC: Brinoc:
Kpamoegvle epanumocteticol (XVI-a) K=9, Ca=1,Mg=3,
— U3BECMKOBO-UENIOUHbIE MY CKO- Na = 28, Fe =24, Ti=4,
sumoswle epanumot (XVI-0) Al =25 Si=7
7) Cybwenounvie epanumozcHeiicol IIpusHOC: Brinoc:
(XIV-a) - cybwenounvie buomu- K=1,Si=20 Na=21,Ca=1,
moegvie epanumul (XIV-6) Mg = 2, Al = 13,
Ti=1
8) Cybwenounvie epanumocneticul IIpuBHOC: Brinoc:
(XIV-a) — cybwenounvle neixo- Si=45 K =6, Na = 26,
Kpamosvie eparumul (XVII-8) Ca=7,Mg=4,
Fe=5AI=31,Ti=3
9) Cybwenounvle epanumoceticol [puBHOC: Brinoc:
(XIV-a) - cyowenounvie mycko- K =1; Si=27 Na=25,Ca=4,
sumoegvle epanumol (XIV-0) Mg =3, Fe =3,
Al=15Ti=2
10) Cybwenounvle epanumochei- IIpuBHOC: Brrnoc:
cvl (XIV-a) - cybwenounvie myc- K=2,Si=35 Na=25,Ca=5,
Kosumogvie eparnumot (XVII-0) Mg =3, Fe =5,
Al=23,Ti=2

AHanu3 TPUBEACHHBIX BHINIC NAHHBIX MO OaTaHCy ITOJBIKHBIX
AJIEMEHTOB B MPOIECCE METACOMATUYECKOTO MPEOOpa30BaHusl IIArHOr-
HEWCOB ¥ IPAaHUTOTHEWCOB TIO3BOJISIET CETIATh CIEAYIOIINE BHIBOJIBL.

1. ®opmupoBaHUE U3BECTKOBO-IIEIOYHBIX OMOTUTOBBIX IPAHUTOB
MIPOUCXOJIMIIO B PE3YJIbTaTe AIOMO-KaJIHMEeBOTO METacoMaTo3a MYCKO-
BHUT-OMOTHUTOBBIX TUTarHOTHEHCOB. C JIpyToit CTOPOHBI, TPeoOpa3oBaHUEC
3TOro cyOcTpaTa B JIEHKOKPATOBBIE M MYCKOBHUTOBBIC TPAHUTHI M3BECT-
KOBO-IIIEJIOYHOTO Psijia OCYIIECTBISIIOCH O] BO3/ICHCTBHEM TPUBHOCA
Kallusl ¥ KPEMHHUS C BEIHOCOM HOHOB BCEX OCTaIBHBIX IETPOTCHHBIX
anemenToB. OOpa3oBaHKe JIGHKOTPAHUTOB M BEChbMa BBICOKOKpPEMHE-
KHCJIBIX MYCKOBHTOBBIX T'DaHUTOB 32 CUET JIEMKO KPAaTOBBIX I'PAaHHUTOT-
HEHCOB TIPOUCXOAMIIO IO/ BIUSHUEM aTIOMO-IIEIIOYHOTO METacoOMaTo-
3a, MPUYEM B MPUBHOCHUMBIX PACTBOPAX HATPUI TOMUHHPOBAI HaJ Ka-
JIFEM.
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2. CyOuieno4Hble JISHKOKpATOBbIE, OMOTUTOBBIE U MYCKOBHUTOBBIC
TpaHMTHI, CyOCTpaTOM Uit KOTOPBIX CIYXKHJIM CYOIIeNOYHbIE TpaHu-
TOTHEHCHI, OBUIN 00pa30BaHbI MPH KPEMHUEBOM (KBapLEBOM) METaco-
MaTo3e ¢ KpaiiHe HU3KUM (1—2 HMOHA) MPUBHOCOM Kallusi U BHIHOCOM
OCTaJIbHBIX TOJIBU)KHBIX 3JIEMEHTOB.

3. CyOcrtpaToM 11l OMOTHTOBBIX M MYCKOBHTOBBIX TI'PaHUTOB
CIy>)KWJIH MeTaMOp(HUYECKIe MMOpOsl TPAaHUTHOTO COCTaBa, COZAEpIKa-
mwe SiO; = 70 %. Ilpu sTOoM, OTMeUaeTcs 3HAUMTENbHAS pPa3HUIlA
B KOJIMYECTBE MIPUBHECEHHBIX B CyOCTpaT MOHOB KaJHs M KPEMHHS TIPH
(OpMHUpPOBaHUN CYOLIETIOYHBIX U U3BECTKOBO-LIETOYHBIX I'PaHUTOB. 1
OMOTHUTOBBIE, 1 MYCKOBHTOBBIE CYOIIEIOYHBIE TPAHUTHI OBLIH 00pa3o-
BaHbl MpPH NPUBHOCE KAl H KPEMHHS B  COOTHOLICHUH
(B cpeanem) 1 :31. 3BecTKOBO-IIIETI0UHBIE TPAHUTHI (HOPMUPOBATIHUCH
IPU MUTPALMH B CyOCTpar Kaus U KpeMHHUS B cooTHomieHnH 22 : 15,
T. €. B Ipolecce 00pa3oBaHusl CyOIIEIOYHBIX OMOTHTOBBIX U MYCKOBH-
TOBBIX T'PAaHUTOB OBLIO NpPUBHECEHO B 22 paza MEHbLIE Kajus U B
2 paza Oomble KpeMHHs, 4eM IIpH (HOPMUPOBAHHH OJAOOHBIX TPAHUTOB
M3BECTKOBO-IIEIOYHOTO Pa.

4. OTHOBPEMEHHO C 3THM, B Iporiecce GOpMUPOBAHUS U3BECTKO-
BO-IIEJIOYHBIX OMOTHUTOBBIX M MYCKOBHTOBBIX T'PaHUTOB U3 CyOcTpaTa
OBbUIO BBIHECEHO B CpeJHEM B 4 pasa Ooublle XKeje3a M MarHus, 4em
py 00pa30BaHUM CyOIIENIOYHBIX TPAHUTOB, IPU 3TOM KOJINYECTBO BHI-
HECEHHOTO KaJIbIHs OBIJIO IPUMEPHO PABHBIM.

5. Bo3HHKHOBEHHE OMOTHTOBBIX U MYCKOBHUTOBBIX TPaHUTOB 00Y-
CJIOBJICHO TIPOSIBJICHHEM OJHHMX W TEX K€ IMPOIECCOB METacomaro3a U
TPaHUTH3AIMU MeTaMOppHUYEecKoro cyOcTpaTa. DTH TPaHUTHl T'€HETH-
YEeCKH CBSI3aHBI MEXIY CO00i, ONHM3KM 10 XMMHYECKOMY COCTaBy H
HMMEIOT B3aUMOIIEPEXO0Ibl YEpPe3 IBYCIIOASHBIC TPAHUTHI, UTO MTOJITBEP-
xnmaercs Takoke popmynamu T. Bapra:

OMOTHTOBBIE IPAHUTHI

(moarpyrmna XIV-g) Ks4NassCarsMgeFersAl 150T113Sis35
JBYCITIOITHBIE TPAHUTEI

(moarpymma XIV-r) Ks4Nag7CaoMgsFer Al 147Ti5Siea3
MYCKOBHUTOBBIE TPAHHUTEI

(no;[rpyrma XIV-,Z[) KsaN 865Ca10Mg5Fe12A| 148Ti 28i642

Beiiene sl crienyronme cTaJiud ¥ THITBI METacoMaTo3a M IPaHUTH-
3alii TOPOA cyOcTpara, MPOSIBICHHBIC B pa3HbIe dTambl HOPMHUPOBaA-
HUSI TPaHUTOHJIOB YarkoBcko-EnaHUYHMKOBCKOT0 MaccuBa
(Tabmn. 14).
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TaObnuna 14

Drarkl U cTaaud GOPMUPOBAHUS TPAHUTOUIOB
YamkoBcko-ElaHunKOBCKOTO MaccuBa

Dran Craaus Tun bananc seuectsa | Hopoobpasosanuas
rpanuro- | eXOmHas nopoaa MeTaco- | MeracoMa- noposa (IeTpoxXu-
o6paszo- (TeTpOXUM. OArPYNNA) | \iaryue- | Trueckoro NpUB- | BbIHOC | MHUCCKAs LIOAPYII-

BaHUs CKOTO nporecca HOC na)

npouecca
1 2 3 4 5 6 7
A.MI3BeCTKOBO-IIE€JI0Y Hasi cepus
AMpHO07I-0HOTUTOBBIN Kpemne- K, Na, | Ca, Mg, | buotuToBbIii 1uH-
¥ GMOTUTOBBIN IIJIarU- LIEJTOYHOM Si Fe, Al, |30BunHO-nIONOCYA-
OTHEHC IPaHOJHOPUTO- Ti ThI MUT'MAaTHT,
Boro cocrasa (X) nop(upo6IacTOBbIi
§ OUOTHTOBBII THEH-
g corpanur (XIII)
BHOTHTOBEIN 1 OMOTHUT- ] Auromo- K, Ca, Mg, | To xe
MYCKOBHUTOBBIH IIIaru- Elg menounoit | (Na), | Ti, Si
OTHelic TPaHUTHOTO 2 Al
cocraga (XIII) 5
JInH30BUIHO- Kpemne- Na, Si,| K, Fe, [JleiikokpaToBsiit

g MOJIOCYATHIA MUTMATHT narpuesbiii | (Mg) | Al, Ti |nopdupobnacro-

§ 1 opupo6IaCTOBBIH BBIii THEHCOrpaHUT

£ rueiicorpanut (XII1) (XVI)

E

% b.Cyb6menounas cepus

§ AMpHO07I-0HOTUTOBBIN Auromo- K, Na, | Ca, Mg, | JIuazoBuaHO-1010-

g MJIarMOTHENC MOHIIO- KpeMHe- Al, Si Fe, Ti |cuarelii MurmMaTur,

= JIUOPUTOBOTO COCTaBa IIEJIOYHOHI am¢pu6oi-6rotuTo-

z V) BbIl opupobIia-

& CTOBBIH MOHIIO/IHO-

- put (VIII)

=

JIun3oBUIHO- 2 KpemHue- Na, Si| K, Ca, |[ueiicorpanocue-

M0JI0CYATBI MUTMATUT é« HaTPUEBbII Mg, Fe, | mut (XI)

COCTaBa KBapLEBOTO ] Al Ti

mosnoauoputa (VIII) é

T'ueiicorpaHocueHuT g Kpemueka- | K, Si | Na, Ca, | [Topdpupobnacro-

(X1 5 JIMEBBIA Mg, Fe, | Bbiit GuOTUTOBBII

Al, Ti | rueiicorpanut

(XIV)

TlopdupobnacToBsrit Kpewmne- Na, Si| K, Ca, |IToppupobracro-

OMOTHTOBBIN THEHCO- HATPUEBBIHA Mg, Fe, | Bblii sefikokparo-

rpauut (XIV) Al BBII THEHcOrpaHuT
(XVII)
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OkoHuaHue Tabm. 14
2 | 3 ] 4 | 5] 6 ] 7
A.I3BeCTKOBO-IIEJIOYHAN CEPUS
BHOTHTOBBII U OMOTHT- Amomoka- | K, Al | Na, Ca, | buotuToBslit
MYCKOBHUTOBBIH ILIaru- JIMEBBIN Mg, Fe, | raeiicorpanur
OTHEHC TPaHUTHOTO Ti, Si | (XII)
cocrasa (XII1)
BHOTUTOBBIN TUH30BU/I- To xe K, Na, Mg, | To xe
HO-II0JIOCYATHII MUTMa- (Ca), Fe, Si
THT, IopdhupodIacTo- Al
BBII THEHCOrpaHUT
(X1n
JlelikoKkpaToBEIi TpaHH- . Auromo- K, Na, | Na, Mg, | JlefikokpaToBbIit
torHeiic (XVI) 3 IIEJIOYHON Al |Fe, Ti, Si| rpanut (XVI)
IMTopdupodnacToBsIit 2 Kpemueka- | K, Si | Na, Ca,|To xe
JIEMKOKPaTOBBI THEH- 5 JINEBBIT Mg, Fe,
corpanut (XVI) Al
BuotuToBEIi U OMOTUT- To xe K, Si | Na, Ca, | MyckoBuTOBBbIi
= MYCKOBHTOBBIII IIaru- Mg, Fe, | rpanut (XIII)
5 OTHENC TPAHUTHOIO Al, Ti
5 cocrasa (XIII)
g To xe To xe K, Si | Na, Ca, | MyckoBuTOBBIil
2 Mg, Fe, | rpanut (XVI)
3 Al, Ti
2 JlelikoKkpaToBBI TpaHH- Auromo- K, Na,| Ca, Mg, | To xe
g torueiic (XVI) IIETOYHON Al Fe, Ti, Si
§ B.Cy6menounas cepus
g BHOTHTOBBIN U OHOTHT- Kpemnexka- | K, Si | Ca, Mg, | buoruroBsrit
= MYCKOBHUTOBBIH ILIaru- JIMEBBIN Fe rpauut (XIV)
): OTHEHC TPaHUTHOTO
= cocrasa (XII1)
5 I'panuTorseiic (XIV) To xe K, Si | Na, Ca,|To xe
= Mg, Al,
<\i Ti
To xe Kpemuue- Si K, Na, |JleiikokpaToBblit
BBIi Ca, Mg, | rparut (XVII)
w Fe, Al
BuoTHTOBBIH TpaHUT B To xe Si K, Na, |To xe
(XIV) = Ca, Mg,
3 Fe, Al,
Ti
IopdupodaacToBslit Kpemuexa- | K, Si, | Na, Ca, | To xe
JIEIIKOKPATOBBIil THEH- JIMEBBII (Fe) | ALTI
corpanurt (XVII)
BuotuToBsIit rpaHUTO- To xe K, Si | Na, Ca, | MyckoBuTOBBbIil
rueiic (XIV) Mg, Fe, | rpauur (XIV)
AL Ti
To xe To xe K, Si | Na, Ca, | MyckoBuTOBBI
Mg, Fe, | rpanut (XVII)
Al Ti
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Tabnuma 15

CpenHee 3HaYeHHE TJIMHO3EMHUCTOCTH IPaHUTONIOB YamKkoBCcKO-EnaHYMKOBCKOTO MacCHBa
¥ BMCIIAOIINX METaMOP(QHUICCKUX TTOPOJT

[leTpoxumuyeckas noarpymnmna
[l \% \' Vil Vil (X X XKIL X X[V XY XV XV XVl

T'opnas nopona

Amdpubomut 0.92| 0.63| 0.72

Inarnorseiic 0.75| 0.79| 1.05 1.18 1.66 172 211 - 1 3.60

I'pannTorseiic 6.26 - 1.92| 9.08
Murmatut 220 - | 35| 246 51| 538 158 529 258

Iopgupobnacto- 328| 42| - | 148 483 20 560 5.58

BbIUM THEUCOI'PAHUT

BrOTHTOBRIA 7.81| 579| 6.68 8.04 6.68
THEHCOT'PaHUT

JBycmonsHoi 6.89 - - 6.87
TPaHuT

MyckoBuTOBLIH 6.32| 6.85| 9.42 9.48 7.71 12|
TPaHuT

JKunbHbli rpaHAT 6.36 - - 8.37
I'panurhbti 14.8| 7.67| 1418 - | 108 105
IIerMaTuT




CpaBHUTENBHBIM aHAIHU3 CPEIHUX BEIMYMH Kod(duIMeHTa Iiu-
Hozemuctoct (al') rpanuronnoB YamkoBcko-EnanunkoBckoro mac-
CHBa ¥ BMEMAOIUX MeTaMophuiecknx mopox (Tadum. 15) mokasbiBaer,
910 aM(pUOOTUTHl NPUHAAIEKAT MPEUMYILIECTBEHHO K HHU3KOTJIMHO3e-
MHUCTBIM accorpanusM (al’ < 0.75). MenaHo- 1 Me30KpaTOBbIE TUIATH-
OTHEWCHI SIBJISIOTCS YMEPEHHO W BBHICOKOTIIMHO3EMHUCTBHIMH TOPOJaMHU
(al’ = 0.75-2.0). buoTuTOBBIC MIATHOTHEHCH U MUTMATHThI TPAHUTHO-
ro CoCTaBa, a TaKKe TPAHUTOTHEMCHI W TpaHUTHl YalIkoBCKO-
EnanunkoBcKoro mMaccuBa (BKIJIIOYasi )KWIBHBIE TPAHUTBI) OTHOCSTCS K

BCCbMa  BBICOKOIIMHO3eMHCTBIM  oOpasoBammssm  (al' = 2-10),
a TPaHUTHBIC METMATHTHI — K KpaliHe BBICOKOITIMHO3EMHUCTHIM ITOPOIaM
(al' > 10).

Takum 00pa3oM, BeJIMYHHA TIMHO3EMUCTOCTH TPaHUTOMI0B Yari-
KOBCKO-EJTaHUMKOBCKOTO MacCHBa BIIOJIHE COMOCTABUMA C TJIHHO3EMH-
CTOCTBI0 METaMOP(PHUUYECKUX MOPOJ TPAHUTHOTO COCTaBa, MPU ITOM
MYCKOBHUTOBBIC TPAHUTHI MO TJIUHO3EMHCTOCTH MOYTH HE OTIMYAIOTCS
OT OCTalbHBIX PA3HOBHIHOCTEH TPAHUTOB YAIIKOBCKOTO KOMILICKCA
(cpaBHH c [6, 46]).
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I'nmasa 7. CPABHUTEJIBHASA IIETPOJIOTHYECKASA
XAPAKTEPUCTUKA 1 ®OPMALIMOHHAS
MMPUHAJIEXKHOCTD YAIIKOBCKO-EJJAHYNKOBCKOI'O
N KUCET'AYCKOT'O MACCHUBOB

B. H. FOpeuxum u gp. (1982) Kucerauckuii MaccuB, COBMECTHO C
VYBUIbIUHCKAM U APrasuHCKAM MacCHBaMHM, ObIT OTHECEH K YBUIIb-
JTUHCKOMY MOHITOIMOPUT-TPAHUTHOMY KOMILUIEKCY. Hawumu ucciedo-
sanusmu [52] yemanosneno, umo Kuceeauckuii maccus no yenomy psoy
NpU3HAaKos (ghopme, cmpoeHuro, nempozpapuuecKkomy cocmasy, HCuib-
HbIM U OQUKOBbLIM 00PA308aHUSIM, OCOOEHHOCHIAM XUMU3MA U PeOKo-
NEMEHMHO20 COCMABd, KOHMAKMOBbIM USMEHEHUsM U Op.) cyujecm-
BEHHO OMIUYAEMCS OM OPYeUX MACCUBO8 VBUTbOUHCKO20 KOMNIEKCA U
npuxaoiescum K uHomy gopmayuonnomy muny. Kak mokazano manb-
HelIee U3ydYeHUe TPAaHUTONTHOTO MarMaTu3Ma F0KHOW Jactu MmbMeH-
CKuX Top, rpanuthl Kucerauckoro maccupa (hopMaiioHHO Haubosee
OMM3KH K TpaHuTaM YalKoBCKOTO aHTHKIMHAILHOTO BBICTYIIA, B CBSI3U C
YeM HIXKE TIPUBOJIUTCS X CPABHUTEIILHAS XapaKTEPUCTHKA.

®Dopma, cTpOeHHE U IeTPOrpadu4YecKHii COCTAB MACCHBOB

Kucerauckuii MmaccuB, Takke Kak ¥ HalIkOBCKUH, B CTPYKTYPHOM
OTHOILICHHUHU NPEICTaBIACT CO00Il BBITAHYTHI B MEPUANOHAIHLHOM Ha-
MIPaBJICHUU W 3alpOKMHYTHIA Ha 3ama]l aHTHKJIMHAJIBHBIN BBICTYII, OC-
JIO)KHEHHBIN IBYMSI KPYTTHBIMH KYIOJOBHIBIMHA O0Opa30BaHUAMU C LEH-
Tpamu B pailfone o3ep bon. Kucerau u Tepenkyns. He uckiroueno, uro
tokHee 03. EnoBoe, rae mo ganasiM B. H. FOpenxoro u ap. (1982) puk-
cupyercst anomanus B 600 Hta (Ha dore 200400 HTII) ¢ IMUIEHTPOM
Hag 03. YebapKyiab, MOKET OBITH pa3BHTA CIIC OJHA KYyTOJIOBHIHAS
CTPYKTYpa, OT KOTOPOT'O B FOXKHOM HAalPaBIICHUH OTXOMUT CY>KAIOILasi-
csl rpaHUTHAs anogusa.

B cocraBe Kucerauckoro n co6ctBeHHO YaIlkOBCKOTO MacCHBOB
pacmpocTpaHeHbl MOPOABI, SBIISIONIMECS MPOU3BOTHBIMU JIBYX OCHOB-
HBIX 3TalloB TPaHUTOOOpa3oBaHWs: 1) JMH30BUIHO-TIOJIOCYATHIE MUT-
MaTUTBI, aM(puOOI-OMOTHTOBBEIE W OWOTHTOBBIE NOP(UPOOIACTOBBIE
THEHCOrpaHOCHEHUTHI, THEHCOIPaHOJHOPUTHI, OMOTUTOBBIE U JIEHKO-
KpaToBble TOPGHUPOOIIACTOBBIE THEHCOTPAHUTHI; 2) MEJKO-CperHe3ep-
HHUCTBIE M CPEIHE3ePHHUCThIE OMOTUTOBBIE M JIEMKOKPATOBBIE THEHCO-
TPaHUTHI U TPAHUTEHIL.

CocTaB KHJIBHOI0 U 1aliKOBOT0 KOMILJIEKCA

B cpaBHHMBaeMBIX MaccHBax MpPOIECC T'PAHUTOOOPA3OBAHHUS
3aBepImiIcs (OPMUPOBAHHEM JKUIBHOTO KOMIUIEKCA OIHMHAKOBOTO
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cocTaBa, TPEACTABICHHOIO MEJNKO3EPHUCTBIMH, MEIKO-CPEIHE3EePHHU-
CTBIMU U CPEAHE3EPHUCTHIMH OMOTUTOBBIMU M JICHKOKPATOBBIMU IIpe-
MMYIIECTBEHHO MACCUBHBIMHM I'DaHUTAMH, AlUIMTAMH, MErMaTUTaMU U
MEerMaTOWIHBIMU TpaHuTaMH. Haniuue >KWT U 1aek CpeHero WM oc-
HOBHOT'O COCTaBa He 3a()UKCHUPOBAHO.

XapakTep B3aMMOOTHOIIECHMIT ¢ BMELIAIOIMMH NIOPOAAMHU

OnHoii 13 ocHOBHBIX ocobeHnHocTer Knceradckoro u YamkoBcko-
EnaHYMKOBCKOTO MacCHBOB SIBIISICTCS] pa3BUTHE KOHTAKTOBBIX 30H JIMH-
30BHJHO-II0JI0CYAThIX MUTMaTHUTOB, K LIEHTPY MacCUBOB CMEHSIOIUXCS
1op¢$upoOIacTOBEIMU THEHCOTpaHUTaMH. | paHUTHI 2-T0 3Tana HepeIKo
00pa3yioT BO BMEIIAIOIIUX TONIIAX ITOCIOHHbIE HHBEKIUU, TIPHYEM B
SH/IOKOHTAKTE CTPYKTypa TPaHUTOB M3MEHSETCS J0 MEIKO3EPHHCTOH,
YBEIIMYMBACTCS KOJMYECTBO OMOTHUTA, MOSIBIACTCS THEHCOBHUIHOCT. B
9K30KOHTAKTe BMELIAIOIINE INIarHOrHEHChl YacTo (esbAInaTH3npoBa-
HBI ¢ 00pa30BaHUEM «OUYKOB» M 0oJiee KPyMHBIX MopdHpoOIacT miaru-
OKJIa3a ¥ KaJIMEeBOr'o IMOJIEBOrO ImaTa. AM(QHUOOIUTEI U ME30KPATOBbBIE
O6roTuT-amM(prOOIOBEIE THEHCH BOJU3M KOHTAKTa C TPaHUTaMHU HEPEIKO
MHUTMaTH3UPOBAHbI U PACKUCIICHBI.

Oco0eHHOCTH XMMHU3MA U MUKPOJ3JIEMEHTHOI'0 COCTAaBa

Jlannple, mpuBeneHHBIe B Tabn. 16—18, cBumeTenbCcTBYIOT 00
HICHTHYHOCTH XMMHYECKOTO COCTaBa TPAHUTOMIOB YaIlkoBCKO-
EnanunkoBckoro n Kucerauckoro MaccMBOB, MPUYEM OJH3KH MO CO-
CTaBy HE TOJBKO MPAHUTOU/BI OCHOBHBIX 3TAmoB (POPMHUPOBAHHS MAC-
CHBOB, HO W JKHIIbHBIE 00pa30BaHMs, YTO OTPAKEHO HA TETPOXHMHYE-
CKHX nuarpammax (puc. 74, 75).

B paccmarpuBaeMbIX MacCHBaX paclpOCTPAHEHBI TPAHHUTOHIHI,
OTHOCSIIIIHECS K TpPeM psimam (CepusiM) IICTOYHOCTH: H3BECTKOBO-
LICTIOYHOMY, CyOLIeTIOYHOMY W INEeNOYHOMY. Ha merpoxumudeckux
quarpaMMax (GUTypaTHBHBIE TOYKH COCTABOB TPAaHUTOMAOB Yamikos-
cko-EnanunkoBckoro u Kucerauckoro MaccMBOB 00pa3yrOT KOMITAKT-
HEBIE apeatbl B MpeenaXx KOHKPETHBIX METPOXUMHYECKHX TOATPYIT (OT
KBapIIEBBIX MOHIIOJHOPHTOB 110 JIEHKOKPATOBBIX I'PAaHUTOB U UX CyO-
[ICIOYHBIX AHAIOTOB), HO CPEOH MOPOJ| MOBBINICHHON MICTOYHOCTH
JOMHHHPYIOT Pa3HOBHIHOCTH KHCETAUCKHX TPAHUTOB.

He3HaunTenbHbIC Pa3MyKs B CTEIICHH JKEJIC3UCTOCTH U THIIEC M-
JIOYHOCTH OTMEYAIOTCSA TOJNBKO JUIS BEChMa BBICOKOKPEMHEKHCIBIX
(SIO, > 73%) rpaHUTOB: KUCErauCKue JICHKOrPaHUTHI 001a1at0T 6osee
BBICOKO# JKEJIE3UCTOCTHIO U KAJTHEBO-HATPHUEBBIM THIIOM IIIEJI0Y-
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Tabnuna 16
CpenHuii XUMHUYECKUH COCTaB METPOXUMHUYECKUX TOATPYIIT
rpanuTona0B 1-ro sTana Kucerauckoro (4ucianress)

u YamkoBcko-EnaHunkoBckoro (3HaMeHaTenb) MacCUBOB

Oxcuppl, [eTpoxumuyeckas moarpynna
epor VI | IX Xl Xl Xl X1V XV XVI XV
XHM.
MOJYJIH
Sio, - 63.20 | 67.02 | 68.31 - 71.80| 71.20 - 74.43
60.86 - 66.48 - 71.33| 71.69| 71.71| 74.13| 74.70
TiO, - 0.34 | 057 | 0.39 - 0.27 | 0.28 - 0.22
0.97 - 0.72 - 030 | 035 | 0.12 | 0.10 | 0.18
Al,O; - 19.18 | 14.56 | 15.06 - 14.21| 14.20 - 13.24
17.00 - 16.56 - 14.81| 1431 | 16.10| 13.82| 3.17
Fe03 - 1.01 | 226 | 1.80 - 1.14 | 1.57 - 0.94
1.95 - 0.88 - 035 | 0.62 | 052 | 0.65 | 0.59
FeO - 124 | 1.80 | 1.68 - 1.31 | 1.33 - 1.18
3.46 - 2.23 - 1.81 | 140 | 045 | 1.20 | 1.46
MgO - 0.85 | 140 | 1.03 - 0.40 | 0.38 _ 0.19
231 - 1.63 - 075 | 0.64 | 005 | 0.76 | 0.31
CaO - 141 | 181 | 1.21 - 1.14 | 0.83 - 0.88
3.46 - 2.45 - 1.92 | 1.27 | 0.25 | 1.94 | 0.87
Na,O - 6.54 | 3.94 | 3.92 - 3.72 | 3.53 - 3.77
4.82 - 5.28 - 411 | 398 | 6.12 | 4.90 | 4.29
K0 - 510 | 4.75 | 5.34 - 4.82 | 5.20 - 4.24
3.68 - 3.03 - 3.04 | 493 | 3.87 | 156 | 3.76
q - 0.62 | 0.69 | 0.70 - 0.75 | 0.76 - 0.78
0.58 - 0.67 - 075 | 0.74 | 0.74 | 0.76 | 0.78
c - 0.05 | 0.13 | 0.08 - 0.08 | 0.06 - 0.08
0.21 - 0.15 - 0.16 | 0.08 | 0.01 | 0.17 | 0.06
a - 0.86 | 0.80 | 0.80 - 0.80 | 0.82 - 0.80
0.70 - 0.73 - 068 | 0.85| 0.87 | 0.71 | 0.85
f - 0.60 | 0.58 | 0.67 - 0.77 | 0.80 - 0.85
0.55 - 0.51 - 062 | 0.64 | 093 | 0.61 | 0.79
n - 0.67 | 0.53 | 0.56 - 0.53 | 0.50 - 0.57
0.66 - 0.72 - 0.67 | 0.54 | 0.71 | 0.84 | 0.63
IMIpumeuanue. *VII - mnopdpupobnacroBele KBapreBble TI'HEHCOMOHIO-
muoputsl, |IX — mopdupobimacroBeie rHeWcorpannTsl, Xl — mopdupobiacToBsie
mienoyHsle  THedcorpaHocueHuts, XIII -  HepaBHOMepHO3epHHUCTBIE, CpelHe-

KpYIHO3epHHUCThIe THelcorpanuTel, XIV

XVII' - neiixokparoBbie mop¢hupoOIacToBbIe CyOIIeTI0YHbIE THEHCOTPAHUTEL.
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Tabnunpa 17
CpenHuii XUMHUYECKUH COCTaB METPOXUMHUECKUX TTOATPYIIT

rpaHuTOB 2-T0 3Tana Kucerauckoro (4uciuTens)
u YamkoBcko-EnaHunkoBcKoro (3HaMeHaTelb) MacCHBOB

Okcunpl, ITerpoxuMuyeckast HOArpymnna
METPOXIM. | sy | X1V XV XVI XVIL XVl
MOJYJIU

Sio, - 71.43 71.83 - 73.78 73.69
71.85 71.39 - 75.29 75.42 -

TiO, - 0.30 0.24 - 0.15 0.12
0.28 0.39 - 0.12 0.13 -

Al,05 - 14.15 13.96 - 13.63 13.75
15.46 14.42 - 13.52 12.87 -

Fe,0O3 - 1.37 1.25 - 1.22 0.96
0.20 0.75 - 0.48 0.57 -

FeO - 1.55 1.24 - 0.85 0.96
1.26 1.26 - 0.89 1.03 -

MgO - 0.54 0.44 _ 0.26 0.20
0.52 0.48 - 0.31 0.34 -

CaO - 1.18 0.84 - 0.90 0.60
1.10 1.38 - 1.38 0.71 -

Na,0O - 3.44 3.72 - 3.48 3.71
3.68 4.00 - 3.60 3.79 -

K,0 - 4.87 5.36 - 4.84 5.05
3.80 4.73 - 3.66 4.19 _

q - 0.75 0.76 - 0.78 0.78
0.76 0.76 - 0.80 0.79 -

c - 0.09 0.05 - 0.07 0.04
0.16 0.09 - 0.11 0.05 -

a - 0.78 0.86 - 0.81 0.85
0.65 0.82 - 0.73 0.83 -

f - 0.78 0.75 - 0.82 0.84
0.60 0.70 - 0.70 0.77 -

n - 0.52 0.51 - 0.52 0.52
0.59 0.56 - 0.60 0.58 -

IIpumeuanune. * Xl

— HW3BECTKOBO-LIEIOYHbIC THEHCOrPaHUTHI,
XIV - cybuienounsie rueiicorpanutsl, XV — mienounbie THeiicorpanutsl, XVI
— M3BECTKOBO-LIEN0ouHbIe JieikorpanuTbl, XVIl — cyOmeno4ynsle jeidKkorpaHu-
11, XVl — menoynsie 1efiKorpannThL.
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TaOnuma 18
CpeHuil XUMHUYECKHI COCTaB IETPOXUMUYECKHX MOJIPYIII XUITbHBIX
nopoxa Kucerauckoro (ancnurens) n YamkoBcko-EmaHIHMKOBCKOTO
(3HaMeHAaTeIh) MaCCUBOB

Oxcuppr, [lerpoxumudeckas moarpymnmna [TeTrpoxumudeckas moarpymnmna
neTpo- (merMaTuThI) (rpaHuTHI)
Mzz;ajm X | XIv XV XVI XVI XV XV XVI | XVI XVIII
| |
Sio, - - 71.53 | 76.35 | 74.95 | 71.42 | 71.99 | 75.54 | 74.01 | 74.04
70.96 | 73.04 - 77.15 | 74.88 | 71.98 - - 74.67 -
TiO, - - 009 | 0.11| 0.11 | 0.26 | 0.17 | 0.15| 0.10 | 0.11
0.32 | 0.06 - 0.04 | 0.01 | 0.21 - - 0.10 -
Al,Os - - 14.72| 13.52| 13.41| 14.50| 14.33| 13.02| 13.75| 13.68
16.03| 15.18 - 12.73| 14.07| 14.82 - - 13.56 -
Fe0s - - 042 | 044 | 1.08 | 1.70 | 1.23 | 0.89 | 1.15 | 0.79
0.07 | 0.17 - 0.28 | 0.34 | 0.68 - - 0.51 -
FeO - - 124 | 097 | 0.84 | 1.15 | 0.88 | 0.96 | 0.81 | 0.75
1.60 | 0.83 - 0.63 | 0.67 | 1.18 - - 0.77 -
MgO - - 0.25]| 029 | 0.12 | 036 | 0.31 | 0.10 | 0.25 | 0.23
0.42 | 0.07 - 0.27 | 0.35 | 0.47 - - 0.31 -
CaO - - 0.10 | 162 | 086 | 1.05| 0.70 | 1.13 | 0.86 | 0.51
2.20 | 1.17 - 122 | 1.01 | 1.21 - - 0.92 -
Na,O - - 222 | 529 | 524 | 3.66 | 3.27 | 3.34 | 3.64 | 3.87
4.00 | 4.40 - 3.19 | 416 | 4.21 - - 4.58 -
K,0 - - 8.5 085 | 248 | 456 | 555 | 4.10 | 451 | 5.06
2.43 | 4.60 - 3.72 | 392 | 4.26 - - 4.42 -
q - - 0.71| 080 | 0.78 | 0.76 | 0.76 | 0.80 | 0.78 | 0.78
0.77 | 0.77 - 0.81 | 0.79 | 0.75 - - 0.78 -
c - - 0.01 | 0.13 | 0.07 | 0.08 | 0.05 | 0.10 | 0.07 | 0.04
0.18 | 0.08 - 0.10 | 0.07 | 0.09 - - 0.06 -
o - - 091 | 0.72 | 0.85 | 0.76 | 0.79 | 0.76 | 0.79 | 0.87
0.58 | 0.80 - 0.73 | 0.78 | 0.78 - - 0.91 -
f - - 0.72 | 0.0 | 0.87 | 0.80 | 0.78 | 0.87 | 0.82 | 0.84
0.70 | 0.87 - 0.71 | 0.60 | 0.65 - - 0.70 -
n - - 0.25| 090 | 0.67 | 055 | 0.47 | 055 | 0.55 | 0.54
0.71 | 0.59 - 0.56 | 0.62 | 0.60 - - 0.61 -
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Puc. 74. Tllerpoxumuueckas quarpamma ¢ — SiO, — O cpeJJHUX COCTABOB
rpanuTouoB Yamkoscko-Enanunkosckoro u Kucerauckoro MaccuBoB.

1-4 — YamkoBcko-EnanunkoBcknii Maccus: 1 — rpanutonas! 1-ro srama, 2 — rpa-
HUTBHI 2-TO 3Tamna, 3 — )XWIbHBIC TPAHUTBI, 4 — IETMATHTHI U MIETMAaTONTHBIC TPAHHUTHI; 5—8
— Kuceradckuif MaccuB: 5 — rpaHUTOUABI 1-T0 dTama, 6 — FPaHUTHI 2-TO dTama, 7 — XKUIb-
HbIE TPaHUTBI, 8 - HerMaTHUTHI u [erMaToH/IHbIC TPaHUTBI;
9 — apea IETPOXUMHYECKON TTOATPYIIIBI U €€ HOMEP.

ITudpossie 1 OykBeHHBIC 0003HAYEHHS CM. PHC. 23.

HOCTH, & YalIKOBCKHM JICHKOTPaHUTaM CBOMCTBEHHA YMEpECHHAs JKelie-
3UCTOCTh M HU3Kas HATPOBOCThb. Takoe OTKIOHEHHUE B COCTABE JICHKO-
TPaHUTOB CPaBHMBAEMBbIX MAacCHBOB MOXET ObITh OOBSCHEHO Ooliee
BBICOKOH CTETEHBIO «3PEJIOCTI» KHCETAauCKON TPaHUTHOM CHCTEMBI IO
CPaBHEHHMIO C YAIIKOBCKOH, KOTJIa TPAHUTU3NPOBAaHHbIEC BEIIECTBEHHbIC
KOMIUIEKCHI OBLTH TOJBEPTHYTHI BO BTOPOH 3Tal TPaHUTOOOPa30BAHUS
0oJiee MHTCHCHBHOMY IUIABJICHHIO C COOTBETCTBYIOIIUM IOBBIIICHUEM
00IIeH IeTTOYHOCTH, JKENE3UCTOCTH M KaJUEeBOCTH (POPMUPOBABLIETOCS
IPaHUTHOTO PacIlIaBa.
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Puc. 75. Tlerpoxumuyeckast quarpamma f — SiO, — N cpeauux cocraBos
rpanuTouoB YamkoBcko-EnanunkoBckoro u Kucerauckoro MaccuBoB.

VYcnoBHele 0003HAUeHHs CM. puc. 74, 1ndpoBeie U OyKBEHHBIE 0003HAYCHMS —
puc. 23 u 24.

Hnsa rpanutonnoB YamkoBcko-Enanunkosckoro u Kucerauckoro
MacCHBOB XapaKTepHbI TAaKXKe OJM3KHUE T€OXUMHUYECKHE OCOOCHHOCTH,
BBIPQKCHHBIC B 00OTAIICHUU ATUX TOPOJ JIUTO(DUIBHBIMU 3JIE€MEHTAMU
Y CXOJTHOW TEHJCHIMH B PacHpee]eHUU CBHHIA, MOJIHOACHA, MEAU U
HHOOUSI.

Takum oOpa3oM, OOMIMMU W HauOOJEe TUIHYHBIMH YEPTAMHU
YamkoBcko-EnanunkoBckoro u Krcerauckoro MacCHUBOB SBIISIOTCS:
KOH(OPMHOE 3aJieTaHue B CTPYKTYPax BMEIIAIOUIUX MMOPOJI; OTCYTCT-
BUE MHTPY3UBHBIX KOHTAKTOB M, B YaCTHOCTH, OPOTOBUKOBaHHs OOKO-
BBIX TIOPOJI; Pa3BUTHE MUTMATHUTOBEIX 30H B KOHTAKTOBOH YacTH Mac-
CHBOB; HAJIMYUE IOJIOCYATOCTH M THEWCOBHJHOCTH B TPAHUTOUIAX
¥ MHOTOYHCIICHHBIX PEIMKTOB METaMOp(HUYIECKHX TOPOJ C COXPaHUB-
HIMMHUCST CTPYKTYpaMH WX TICPBOHAYATBHOTO 3alieTaHus, Pa3BUTHC
B IIpeJieNiaX MACCHBOB 'HEHCOTPAaHUTHBIX KYIIOJIOB; MOTU(AIUATEHOCTh
TPAaHUTOMJIOB IO TETPOTpapUIESCKOMYy M XHUMHUYECKOMY COCTaBy U
CTPYKTYPHO-TEKCTYPHBIM ~ OCOOCHHOCTSIM;  CXOJACTBO  JTAITHOCTH
Y CTaJMHOCTH METAaCOMAaTHYECKOT0 TPaHUTO00pa30BaHUs.
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OTMedeHHBIE BBIIIE OCHOBHBIE METPOJIOTMYECKHE TpU3HaKky Yarm-
KoBcKo-EnanunkoBckoro u Kucerauckoro MaccMBOB MO3BOJISIOT C yBe-
PEHHOCTBIO ~OTHECTHM Cllaralolue WX TOpoAbl K  MHIMAaTHUT-
rHeficorpaHuTHON (Gopmaunu (popManuym MHTMATHTOB aM(pHOOIUTO-
BO#l (alMy M CBSI3aHHBIX C HUMHU aHaTeKTuToB, Mo 0. A. Ky3HeroBy
[32]; reoxumuueckoMy THITY yIbTpaMETaMOP(POTSHHBIX TPAHUTOHIOB,
mo JI. B. Taycony [65] ; Saumy rpanuToB, mo Yenmeny u Yaiity [81,
83]). Ilo sTuM xe mpu3HaKaM paccMaTpUBAEMble MACCHUBBI CYLIECTBEH-
HO OTJIMYAIOTCS] OT YBHUJIBANHCKOTO U APra3uHCKOTO MacCHBOB YBHJIb-
JMHCKOTO KOMILIEKCa, 9YTO OTpakeHo B Tabum. 19.

Hcxons 3 BBIIEN3I0KEHHOTO B TaHHOH I1aBe U paboTe B 1IETIOM,
LenecooOpa3Ho MepecMOTPETh CXeMY JOMHACKHTOBOTO IPAHUTOHIHOTO
marmatusma FOxupix MiibMeH, BHeCS B Hee ClleAyIOIIne H3MEHEHHSI.

1. YamkoBCcKuil ¥, BEICTSABIIHICS paHee, EMaHYMKOBCKUI Mac-
CHBBI 10 CYIIECTBY 00Pa3ylOT €AWHOE IPaHUTHOE Teno — YaIKkoBCKO-
EmanunkoBCKUiI MaccuB, KOTOPBIM MO TETPOJIOTHYECKUM IpPHU3HAKAM
cxoneH ¢ Kucerauckum maccuBoM. B cBszu ¢ 3THM, HEOOXOIUMO I10-
CIIEAHWH WCKIIOYHTh W3 COCTaBa YBWJIBJIUHCKOTO MOHIIOJHOPHUT-
TPAaHUTHOTO KOMILJIEKCA W OTHECTH €ro K YalIKOBCKOMY MHIMAaTHT-
THEHCOrpaHUTHOMY KOMILIEKCY.

2. YBWIBAWHCKUI KOMILUIEKC pacCMaTpUBaTh B COCTaBe AprasuH-
CKOTO M YBHJIBMHCKOTO MAaCCHBOB.

Takum 00pazom, mpezsaraeTcs ClieAylomas cxema JOMHACKUTO-
BOTO IPaHUTOMIHOTO MarMaTrn3Ma I0kHOH yacTh MITbMEHCKUX rop:

1) vamkoBCKUH MHUTMaTHT-THEMCOTpaHUTHBIN Komruiekc (Yari-
KoBcko-EnmanunkoBckuii, Kucerauckuii, KellITBIMCKHUM MacCHBBI, THEH-
COTPAHUTHI pailoHa MHacCOBCKUX 03€p).

1-it sranm: amduOON-OMOTHTOBEIE M OHOTHTOBBIE JIMH3OBUIHO-
M0JIOCYAThIE MUTMATHUTHI, MOPGHUPOOITACTOBBIE THEHCOTPAaHOCHEHHUTHI,
THEHCOrpaHOIMOPUTHI, THEHCOTPAHUTHI;

2-i oTam: OMOTUTOBBIE M JICHKOKpPATOBBIE, ABYCIIOASHBIE U MYC-
KOBHUTOBBIE TPAHHTHL.

JKunbpHBIH KOMILIEKC: IPaHUTHI, allJIUThI, IErMaTHThI, IETMaTOUI-
HBIE TPAHNTHI.

2) YBWIBJUHCKHN MOHIIOJUOPUT-TPAHUTHBIA KomIuiekc (Apra-
3WHCKUH U YBHIBJAWHCKUI MacCHBEI).

1-s (aza: MOHIIOrabOpO, MOHIIOANOPHUTHI, KBAPIIEBbIE MOHIOIHO-
PUTBL;

2-51 (paza: rpaHOCHEHUTBI, IPAHOTUOPHUTHI, AIAMEJUTUTBL;

3-s1 a3a: OMOTHTOBBIE TPAHUTHI U JISHKOTPAHUTHI.

JKuiibHBI KOMIDIEKC: TPaHHWTHI, METMAaTHUTHI, TOPQUPHTHI, JTaM-
poQupbl, MOHLIOAUOPHUTEIL.
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Taonuma 19

CpaBHI/ITCJIBHaH XapakTEpUCTUKAa MaCCUBOB YBHUJIBANHCKOTO Y YaIIKOBCKOT'O KOMILICKCOB

[Ipuznak Maccus
Kucerauckuii YamkoBcko-EmaHunkoBCcKuii AprazuHcKui YV BHIIbAUHCKHI
dopma maccuBa BrITsHyTas aHTHKIN- BrITsiHyTas aHTHKIMHANBHAS C Komnbrieobpasnas Uzometpuunas

HaJIbHas C KyIIOJIOBUIHBIMU
BBICTYIIAMH

KYIIOJIOBUJIHBIMU CTPYKTypaMH

[lerporpadude-
CKHUI COCTaB

| 3Tan: TMH30BHIHO-
H0JIOCYAThIE MUTMATHTBHI,
noppupobIaCTOBBIE TPaHO-
CHEHHTBI, TPaHUTBI
Il aTam: rpaHUTHI U JTEeHKO-
TPaHHUTHI

| 9Tam: TMH30BUIHO-
10JIOCYATHIE MUTMATHUTBI,

nop¢upobIacToBbIe rpaHOCHE-

HUTBI, TPAHOAUOPUTHI

Il 3Tam: rpaHnThI U Neikorpa-

HUTBI

| paza: moHIOrab6pO,
MOHIIOTHOPHTBI
Il haza: rpaHocuenu-
ThI, CHEHOTPAHOIHO-
PUTHI

| paza: moH1OTa06pO,
MOHIIOJHOPHTHI
Il daza: rpaHOCHEHUTEI,
CHEHOTPaHOJHOPUTHI

JKunbHbie opo bl

[l aTam: rpaHUTEI, AIUIUTHI,
[IErMATUTHI, IIETMATOUIHbIE

11l aTan: rpaHUTHI, ATUTUTEL,
[IErMATUTHI, IIETMATOUIHbIE

Il paza: rpaHUTHI,
AIUTATHI, IETMATHTBL,

Il dpa3a: rpaHUTHL, AILIUTHI,
MEerMaTHThI, TErMaTOUTHbIC

TPaHUTHI TPaHUTHI MIerMaTONJHEIC TPAHHTHI, TOPPHUPHTHI,
I'paHUTHI, NophHUpH- MOHIIOJTHOPHUTHI
Thl, MOHLIOJTMOPHTHI
KonTakToBbIE I'panuTtuzanus, I'panuTtuzanus, KanummnaTtuzanus, KamumnaTtuszanus,
HU3MEHEHUS GbenpammnaTrzanms, (denpamaTH3anms, anpONTH3ALHS, oporoBukoBanue. Hannuue
MUTMaTH3aIHSL murmaruzanys. OTCyTcTBUE OpOTOBHUKOBAHHE. HWHTPY3UBHBIX KOHTaKTOB
OtcyTCTBHE HHTPY3UBHBIX WUHTPY3HUBHBIX KOHTAKTOB Hanuuue unTpy-
KOHTAaKTOB 3MBHBIX KOHTAKTOB
T'eoxumunueckue | O6Goramnienue Pb, Mo, Cu, [ToBrILIEHHBIE COAEPKAHUS Oo6oramenue ganTa- | ObOoraileHne JJaHTaHOU1a-
0COOEHHOCTH Nb, Sn. Cu, As, Pb, Zn noungamu, Nb, Zr, Sr, mu, Nb, Zr, Sr, Rb.
Rb
DopmanMoHHbII Murmatut-raeico- MurmaTuT-raeiicorpaHuTHbII MoHuoanoput- MoHLIOANOPUT-TPAaHUTHBIH
THIL TPAHUTHBII TPaHUTHBII
Bospact Pz,? Fz,? Fz,? Pz,




3AK/IIOYEHUE

[Terponoruueckue uccienoBaHus, MPOBEIEHHBIE B I0KHON YacTu
NpMEHOrOpCcKOro aHTHKJIMHOPHS, TIO3BOJISIIOT CIENaTh ClIeAyIoIne
OCHOBHBIE BBHIBOJIBI.

1. B cTpyKTypHO-TEKTOHUYECKOM OTHOIIEHHH TPAHUTHBIE MacCH-
BbI MPUYPOUCHBI K TEPUPEPHUUECKUM YacTsM MIbMEHOrOpcKOro aHTH-
KIMHOPUSL U MPEJCTABISIOT COOON aHTHKIMHAJBHBIC WM KYIOJIOBH/I-
HBIC BBICTYIIBI, B (DOPMUPOBAHUN KOTOPHIX (ITOMHMO aHTHKJIHHATHHBIX
WA KYHOJOBUIHBIX B3IyTHIA IIPU MPaHUTU3AIUK CyOCTpaTa) 3aMETHYIO
POJIb UTPajH Pa3IoOMbl THIIA COPOCOB HIIM HAJBUT'OB, OTPAaHUYHBAIOIINE
STH BBICTYTEI. [ paHWUTHBIE MAacCCHBHI, JIOKAJIM30BAHHEIC HA TCPUKIHU-
HaJIbHOM 3aMBIKAaHUU CTPYKTYP aHTHKJIMHOPHUS, UMEIOT, KaK MPaBHIIO,
JIyTOO0Pa3HYyIO dbopmy, B o0mmx yeprax COTJIACHYIO
C IePUKINHAISIMU.

2. OfHOM M3 XapaKTEepHBIX CTPYKTYPHBIX OCOOCHHOCTEH peruoHa
SIBIIICTCS 3aIPOKUIBIBAHUE TPAHUTHBIX TEN B CTOpoHY MibMeHorop-
CKOT'0 aHTHKJIMHAIBHOTO BBICTYTIA.

3. YamkoBckuil U, BBIACISBIIMICS paHee, EnaHunkoBckuil mac-
CUBBI HE pa3JielieHbl MEeX1y OO0 BMEIAIOIIUMU MEeTaMOp(HUIeCKUMU
MOPOJIAMHU U TIPEJICTABIISIOT €IUHOE TPAHUTHOE TeJlo, (Ha3BaHHOE HaMU
YamkoBcko-EMaHIMKOBCKIM) cocTosee U3 YarIKOBCKOTO aHTHKIIH-
HaJBHOTO BBICTYIA U OTXOAAIIEH OT HEr0 B BOCTOYHOM HAIPaBICHUHU
nyroodpasnoi FOxHo-EnanunkoBckoii armogussl, OCIIOKHEHHOH Ooitee
MEJIKUMHU KYIOJOBHIHBIMH OOpPa30BaHUSMH W COTIACHO BITMCHIBAIO-
uieiicst B cTpykTypy EjaHUMKOBCKOTO THEHCOBOTO KyIOJIa.

4. ®opmupoBanne YamkoBcko-EmaHUMKOBCKOrO MaccuBa Ipo-
M30IIUIO B JIBA OCHOBHBIX 3Tamna: 1) rpaHUTH3aIMs MENIaHO- U ME30Kpa-
TOBBIX MeTaMOpPPHUUECKHX TIOpPOJl C OOpa30BaHWEM JMH30BHUIHO-
MOJIOCYATBIX ~MHIMATHTOB W HOP(PHUPOOJIACTOBBIX TPAHUTOUJIOB,;
2) MeracoMaTH4YecKoe MpeoOpa3oBaHKe M JIOKAIbHBIH aHATEKCHUC Tpa-
HUTOUJIOB 1-rO 3Tama M paHee IUIarnOrpPaHUTH3MPOBAHHBIX BMEINAIO-
IIMX MOPOJ] C BOBHUKHOBEHHUEM OHMOTHUTOBBIX W JIEHKOKPATOBBIX, JBY-
CIIOJITHBIX M MYCKOBUTOBBIX T'HEWCOTPAaHUTOB W T'PAHUTOB, a TaKKe
KOHTaKTOBBIX WHBEKIIMOHHBIX MIUTMAaTHUTOB. B KaXkKIIOM W3 3THX 3TamoB
TPaHUTOOOPA30BaHUS BBIACISAECTCS Pl MOCIEI0BATEIBHO MPOSBICHHBIX
CTaJIMil METacOMaTO03a, M3MEHSIONINX COCTAB TMOPOJHBIX ACCOIUANNI B
CTOPOHY  HMX  pACKUCJICHHSA,  TIOBBINICHHS  JIGHKOKPATOBOCTH
Y KaJIMEBOCTH.

5. g rpaHuTOoB, ciararomux YamkoBcko-EnaHYMKOBCKUI Mac-
CHUB, XapakTepHa Noiu(anraIbHOCTh, BBIPRKEHHAs: B MHOTO0Opa3uu
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MUHEPaJbHOTO M TETPOXMMHUYECKOTO COCTaBa, CTPYKTYPHBIX U TeEK-
CTYpHBIX OCOOCHHOCTEH, UTO CBS3aHO KaK ¢ HEOJHOPOTHOCTHIO 3aMe-
LICHHOT0 Cy0CTpara, Tak ¥ CTPYKTYPHO-TEKTOHUYECKUMH YCIOBUSIMHU
(hopMHpOBaHUS TPAHUTHOTO TEJIA.

6. YamkoBckre OWMOTHTOBBIC W EIAHUYNKOBCKHE MYCKOBHUTOBEIC
TPaHUTHl U THEWCOTPAHMTEHI, CIararolie, Mo HAIlUM HpeICTaBICHUIM,
SITPO AHTHKJIMHAIHHOTO BBICTYTIA, UMEIOT MEKIY COOOW B3amMoriepe-
X07bl uepe3 (aiuio IBYCIIOISHBIX IpaHuTOB. [lo-BuanMoMy, B mpu-
siiepHON YacTh YalIKOBCKOTO aHTHKIMHAJIBHOTO BBHICTyNa HauOosee
TIOJTHO OBLTH TIPOSIBICHBI IPOIECCHl MAIMHTEHE3a C TOCICAYIONINM
BHEJPEHHEM MarMaTH4ecKkoro pacruaBa B Buje IOxHo-Enanun-
KOBCKO# ano¢u3sl B coceHuil EnaHunKkoBCKUil THEHCOBBIN KyMOI.

7. XapaKkTepHO MHOTO00pAa3¥e U B MPOSBICHUN KOHTAKTOBBIX H3-
MEHEHUI BMEIIAIOUX OPOA U TPAaHUTOUIOB. IloMUMO MUTrMaTH3auu
MeTaMOp(UIESCKUX TOJII, B 001TaCTH KOHTAKTa IMOCICAHUX C TPAHUT-
HbIM MacCHBOM BO3HHMKAIOT MEPEXOJHbIe NeTporpapuyuecKiue 30HbI,
CBSI3aHHBIE C BIUSHUEM TPaHUTU3UPYIOIMIUX pacTBOpoB. [IpakTruecku
IIOBCEMECTHO B KOHTAKTOBBIX YaCTIX OTMEUACTCSI MHTCHCHUBHOE IIerMa-
TUTOOOpa30BaHHUE.

8. I'paruTonmer YamkoBcko-EaHIMKOBCKOTO MaccHBa IPHHA-
JeKaT MPEeUMYIIECTBEHHO K BYM pPsiiaM IIEJIOYHOCTH — HU3BECTKOBO-
HIEJIOYHOMY W cyOImenodHoMy. B coctaBe maccuBa mpeobianatoT mo-
OB CYOIIETIOYHOTO psifa, He3HAYNTENbHAS 9YacTh U3 KOTOPBIX TATOTE-
eT K ILIEJIOYHBIM Pa3sHOBUIHOCTAM. ['panuTonspl 1-ro stama o0paszyroT
MTOCIIEI0BATENBHO TU(PGEPSHINPOBAHHYIO CEPHUIO OT HU3KO- JI0 BBHICO-
KOKPEMHEKHUCIBIX MOPOA, B OTIIMYHE OT KOTOPBIX TPAHHUTHI 2-TO dTama
OTHOCSITCSl MCKJIFOUUTENIbHO K BBICOKO- M BECbMa BBICOKOKPEMHEKHC-
JIBIM TPYTIIIaM MarMaTUTOB.

9. ConocraBieHHe METPOXUMHYECKHX OCOOEHHOCTEH MeTaMop-
(bUYecKuX TOPOJ W YAIIKOBCKUX TPAaHUTOWUIOB BBISIBIICT IPSMYIO
YHACJIEeIOBAHHOCTh XUMUYECKOT'0 COCTaBa IPAHUTOUIOB OT CyOCTpaTa.

10. B reoXMMHYecKOM OTHOLIEHUH TIpaHUTOUABl YalkoBCKo-
ElaHYMKOBCKOrO0 MAaccHBa XapaKTEpU3YIOTCS MPEeodIalarouM Kiap-
KOBBIM ¥ HIKEKJIAPKOBBIM YPOBHEM HAKOIUIEHHS OOJBIIMHCTBA MUK-
PORJIEMEHTOB.

11. YamkoBckHe U €IaHYNKOBCKUE TPAHUTHI, TAKXKE KaK U TPaHU-
Tl paHee H3ydeHHoro Hamu Kucerauckoro maccuBa, IO METPO-
1 T€OXUMHYECKUM KPUTEPHUSIM HE MEPCIEKTUBHBI B OTHOLLICHUHU CBSI3H C
HUMH TPOMBIIIJICHHBIX KOHUEHTPAIUi PYJHBIX U PEIKUX SJIEMEHTOB,
YTO MOATBEPXKIACTCS OTCYTCTBHEM PYyMONPOSBICHHUNA. JTO Mpeaomnpe-
JICJIEHO, TIPEXKJIE BCEro, OTPUIIATENBbHBIM (pakTopoM KpaiiHe crnabo mpo-
SIBJICHHOW MarMaTu4ecKoi v aMaHallMoOHHOH nuddepeHuanyu.
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12. Tlo nenomy psiiy NPHU3HAKOB (CTPYKTYPHOMY TMOJIOKEHUIO,
(dbopMe MacCHUBOB, B3aUMOOTHOIICHHIO C BMEIIAIONIUMH TTOPOIaMH,
KOHTAKTOBBIM H3MEHEHUSIM, COCTaBY U MOCJE0BATEILHOCTH (OpMU-
pOBaHUs, METPO- U T€OXUMHUYECKUM OCOOCHHOCTSIM, >KUIBHOMY KOM-
ieKkcy ¥ GOpMaIMOHHON MPUHAJICKHOCTH) TPAHUTOU IbI HalkoBCcKo-
EnanunkoBckoro maccuBa CXOJHBI C TpaHuTongamu Kucerauckoro
MaccuBa. C Apyroil CTOPOHBI, 3TH TPAHUTOH]IEI HMCIOT IO BBIIICTICpE-
YHCJICHHBIM TPU3HAKAM CYIIECTBEHHBIC OTIUYMUS OT MOPOJ AprasuH-
CKOro M YBWIIBIMHCKOro MaccuBoB. Ha ocHoBanuu storo, Kucerau-
CKHIf MaCCHB HCKIFOUCH U3 COCTaBa MOHIIOJAMOPHUT-TPAHUTHOTO YBHIIb-
JIUHCKOT0 KoMIIIekca U BMecTe ¢ Yamkoscko-EmanunkoBckuM u K-
TEIMCKUM  MAacCHBaMH OTHECEH K  YaIllKOBCKOMY  MHTMAaTHT-
THEHCOTPaHUTHOMY KOMIUIEKCY. YUHTHIBas BBIMICH3IIOKEHHOE, BHECE-
HBI COOTBETCTBYIOII[MIE€ M3MEHEHHs B CYIIECTBYIOUIYIO CXEMy JIOMHa-
CKHTOBOTO rpaHuTHOro MarmMaru3ma FOxxubx nbMeH.
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IInan ompoboBanust rpannTonnoB Yam-
KOBCKO-EnaHunKkoBCcKOro Maccusa.

1 — xoHTYp MaccuBa, 2 — Mecta oTOopa
00pa3sIoB, CWIIMKATHBIX U CHEKTPAIBHBIX IPOO M MX
HoMep. (C uenbio pa3psiiku 3arpy>kKeHHOCTH IUIaHa, B
CEBEpHOIl M IOXKHOM YacTAX MaccuBa IOMEIICHBI
MapIIPYTHBIE XOJbl C YyKa3aHMEM Ha4albHBIX U
KOHEUHBIX HOMEPOB IMpPo0).



®
[ ] L]
098 r9cq 9

°
Y5 o5 e
$9S &m
s6oe e
. £69 o o
n@o% ° . 0LS .
69 895 1LS
[
695 Num
cLS®  PLS®
678 mwm
L ]
ofc  LLS
Lue 2 bl L ek T
5 2, v BopeL P TLL o ®OVF
&o& TvL ® mﬂc 919
sg6 136 N o ouL sote o DL ol w0t N
oF 99L .
@ 986 S %L o e P @ SLe 19 o
8560 o £86 g O, GEL EPL® o o 89 vSs  SS§ KA 609
6869 @156 S 2798 2 o 19 L[19®gq, o 19 °
1668 /g L86 g 8€L . 199 o e ® _uc ® 6V gppp
T WA N SeL 199 1%, 609809 b Jeogy 019
seoo  J ®ro6 r8re op. . o
® €990 (3 8¥v Lvv
966, L66 o001 —Mc S8te  LyLesgpL
666 ° e
* o'y o @ 099 799 899 L99 "S5%ctL % @ e g ]
866} “o001 ® 0101 e sgor w® o 8 e elTLTL &y €S .
®
o \e m—c—mco— dc— 199 .mu@.. 999 LSLy1e SSL  pose SSL
worfzoor 00T Q o \geoe 00 . ws e
S00L—¥501 SL6®ILE 185 6 & o5 o .
rorl, e e LULY78, eco0r ° o o 0109 ®gZi6®S6S gag v09
® 501 oL ) ® 8 019 % rsce ce
€701 059 08§ Sfes o 9¥6 Lv6
L1OL _ SI0L o o 6 ® o ofe
81018 e o ‘8 /o 959 159 o %lceg O L6S 86
9101 / 1ot 059  6LS £09®
WY e o £59 . 209
1201 ozo1 f6101 Lb9 I
8LS [
985




Hayunoe usnanue

ITepmskos bopuc Huxonaesuu

YAIIKOBCKO-EJAHYUKOBCKHUM
MUT'MATHUT-THEMCOTPAHUTHBII MACCHB
FO:xubI1ii Ypan

PexoMeHI0BaHO K U3TaHUIO
VYyeHsIM coBeToM MIEMEHCKOroO 3amoBeIHHUKA
u HUCO PAH

JIP Ne 020764
ot 24.04.98

Texunueckuit pegaktop B. B. Creta
Kommnerorepnas Bepctka JI. b. HoBokpereHnosa
Koppekrop U. B. CunsikoBckas

OpurnHan-mMakeT noarotosieH B MimsmeHnckoM 3amosennnke YpO PAH

HHUCO YpO PAH Ne 55 (2000). IMoamucano k mewaru 13.04.2000.
®opmar 60x84Y/16 Taprurypa Taiimc. [Tedats odceTHast.
Ve med. 1. 10.2 Ya.-uza. 1. 12 Tupax 120 5k3.

Ortmeyatano B HHGOPMaIMOHHO-H3IATENILCKOM TPyIITe
Nnbmenckoro rocynapcTsenHoro 3anoseanuka YpO PAH
456300 r. Muacc YensOunckoit obnacti
MnpMeHckuii TocyJapCTBEeHHBIN 3a1I0BETHUK



	242
	243
	244
	245
	246
	247
	248
	249

