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HEKOTOPBIE OCOBEHHOCTH BMEWAKOUHUX NOPOL
MECTOPO)XJAEHHUA 3JbAOPANO (EHUCENCKHH KPIX)

A. M. CA30HOB, C. C. HJIbBEHOK

(ITPEJCTABJIEHA CEMHHAPOM KA®EIPHI ITETPOT'PA®KU)

30/10TOpyAHOE MECTOPOKAEHHE DJbAOPALO PACIOJOKEHO B LEHTPADL-
Ho#t uactu Cepepo-Enncefickoit Taiirn (Enucefickuit xpax) B 40 xu x 10B
or noc. Cesepo-Enuceiickuit (Cospyanux). B crpaturpaduyeckom oTHOLIe-
HHM OHO BBICTyIaeT Ha Bojopasiene He6Go/biIMX BojoTokoB CeparinkoHa
n Agronuka — nputokoB pek Kasnamu u Bawram. Bwmemawiine mopojs!
MECTOPOKJEHHS CJOKEeHbl CBUTaMM MePBHYHO-TEPPUTEHHOrO COCTaBa, OT-
HOCSIIIUMHUCS TJIABHBIM 00pa3oM K BepXHENPOTEPO30MCKOMY BO3pacry H Ipe-
TePIEBIIUMH HEKOTODBIH MeTaMOphHU3M.

B pafione MecTOpOXAEHHSI DJabAOPANO BBIIENACTCH TPU CBUTHL KOP-
JHHCKas, ropOuaoKkckasi, ynepeiickas. Mecropoxjaende pacnoJjaraercs B
npefenax ropOUJIOKCKON CBUTHI, CJIOXKEHHONH NPEHMMYILIECTBEHHO KPHUCTAJNHU-
YeCKMMM CJAaHIaMu snuporT-aMmuboaurosoit dauuu. Ilomcrunalomiast xop-
NMHCKAS CBHTA K3 KBApIUTOB M M3 MEJKO3ePHHUCTBHIX KBapIl-OHOTUT-MYCKO-
BHTOBBIX CJAaHIEB BHICTynaer Iupokod mosocoit C3 mpocrupasusa Ha OB
MecTOpOXKaeHust, 0ojMee MoJofasi — ylaepelickass CBHTa CJ0XkKeHa J[LOBOJbHO
pasHooGpasHbBIMH QUAMUTAMH W 3aHUMaeT OOLIMPHOE IOJE, NPHMBIKAaollee
K YU4aCTKY MeCTOPOXKIEHHS C CeBEPO-BOCTOKA.

Ot/i0KeHUs BHIIEYKA3aHHBIX CBUT COOpaHbl B MHOIOCTENEHHblE CKJal-
KM CeBepo-3anajHoro mpoctupaHus. Mecrtopoxaende pacnoJoxkeno Ha CB
KphlJie KPYIHOH aHTHK/JIMHAJBLHOH cKaamku. Ilpoctupanue ocu cknagku 310°
C NOTPYy:KEHUeM Ha ceBepo-3amaja. B 3Tom Hanpas/ieHHMH Ha ydacTKe DPeK
Kanamu v EnamyMo BBICTYNAET KPYIHBIN IPAHUTHLIA MACCHB.

@®opmMHpoOBaHUE OCHOBHBLIX CKJAaA4aTblX CTPYKTYD, NIO-BHAMMOMY, HpOd-
BHJOCH B JBa TJIAaBHLIX 3Tana. B mepsblil forpaHuTHBIA atan cfopMupoBa-
JIUCh OCHOBHBIE CTPYKTYphI paiioHa. B mocserpaHuTHBIH 3Tan 06pasoBaJuCh
MOHIHbIE 30HBl CMATHS CEBEPO-3aMaJHOTO NPOCTHPAHHA, a Ipele]ax OLHOH
U3 KOTODBLIX PpAacHOJOXKEHO MECTOpOxKAeHHe Dablopano. Broap 3THX 30H
HPOSIBUJINChH AONOJIHHTE/bHAS CKJAad4aToCTb U METaMOp(pH3M NOJ BJIHAHHEM
KPYIIHBIX TOTOKOB THAPOTEpMAaJbHBIX pacTBOpPOB. IlposiBneHue yKa3aHHOU
CKJIA4UaTOCTH U MeTaMopdusMa OblJIO CHHXPOHHBIM, UTO 1OKa3blBAETCS COB-
najeHueM KPHCTAMMIM3aLUOHHON CJIAHIEBATOCTH € H3THOAMH CKJIaLOK.

Bmecre ¢ Tem MetramopdusM NpOAOJKAJACA ellle HeKOTopoe BpeMsl H
Ioc/e CKJAaAuyaTOCTH C PAa3BUTHEM KpYMHBIX nopdupobiactoB rpaHarta H
6uorura. BriocsencTBuu nsan HanpsiKeHHH pe3ko H3MeHHJcd ¢ obpa3oBa-
1MeM paspbiBHBIX Hapymennit CB 1mpoctupauus, ¢ KOTOPLIMH CBS3aHO 1PO-
sIBJIEHHE PErpeccHBHOro MmeramopdusMa Gpanuy 3e/1eHbIX CIaHLEB.
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CrpyKTypHO-TEKCTYPHbIE 0COOEHHOCTH T10POJi

Bmemaioupe [OpPOAL MECTOPOXKAEHUs] XAPaKTepPU3YIOTCA pas/JMUHOH
TEKCTYPHO-CTPYKTYPHON H3MeHUHBOCThIO. Ilpeobiajaiomine pasHOBHIHOCTH
NOPOJ XapaKTePHU3YIOTCSl  XOPOWIO BLIPAXKEHHOH  KPHCTAJJIM3allHOHHOL
cJanleBaTocTho. Habmonaworcs BapHaliud B MEJKO U MHKDOCKONHYECKOH
TeKcType mopoi. Hapsany ¢ moaoroffi BOJHHCTOCTHIO BCTPEUAIOTCST MEJIKHE
yrioBaThle B neperufax CKJAAAKH ¢ DasMaxoM KpBUIbeB 3—5 M, a TakKe
foJiee MeJKHe.

Pa3puTHe MeJAKMX AONOJHHTEJIbHBIX CKJA4AOK CBSA3aHO ¢ JupdepeHiu-
AJIbHBIMU JBHIKCHHSIMH BIOJbL TOHKHX TPeUlHH B 30HaX cMATHA. OT IyCTOTHI
9THUX TPEIINH 3aBUCHT MacuiTad yKa3aHHOH CK/IaAuaTOCTH.

Ouenb YacTo B CKJAAAKaX MOXKHO BCTPETHTb YAJWHEHHBE JHH3OBU[-
HBIC CKOIUJIEHHS T'paHob6JacTHUECKOTO KBapla — «OukH». OHu uMeT yii-
JuHeHHyio (GOopMYy H pacroJsaralorcsl JAJHHHBIM CeYeHHeM 10 IJIOCKOCTil
CJIAHLEBATOCTH MOPOJBI ¥ NOTYEPKHUBAIOT ee. BOKPYr OUKOB B OCHOBHOM
TKaHY Pa3BUBAETCA IJIEHKA TOHKOUCINYHAYATOrO CepHINTA, Pexe XJIOpUTa H
O6uoTHTa, 06pa3ysi TEM CaMbIM CBHJIEBATYIO TEKCTypy. Takas e MHKDOTEK-
crypa obOpasyercd npu (GOpMHUPOBAHMM TOHKOUEIIYHYATHIX IJICHOK Bhilie-
Ilepeunuc/IeHHbIX MUHEPaJOB BOKDPYT nop¢wpobsacToB rpanara. lakad Tek-
cTypa OOBIYHO CBf3BIBACTCA C DPAacCJaHUEeBAHHEM MAaCCUBHOH TMOPOJLI IOJ
BJUAHUEM J1aBJIECHU.

HepenKo B nopoaax BCTPEHAIOTCS IIOJMOCHI, oborauleHnble JHCTOBATLI-
MH M 3CDHHCTBHIMH MHUHEpaJaMH, B pesyJabTaTte 4ero OLAHOBPEMEHHO HaOJII0-
AA410TCd NPU3HAKHA ABYX COBMECTHBIX TeKCTyp—CJIa‘HHeBaT‘Oﬁ ¥ TI0JIOCUATOM.
qepelIOBaHI/Ie OJIOCOK PAa3/JIMUHOTO COCTaBa OTpaxaerT NEPBHUHYIO CJHOUC-
TOCTHL IOPOAHI, COCTOSIBIIEH M3 TJMHUCTBHIX W IeCUAHBIX HJIM NecuaHo-rJau-
HUCTBIX ITPOCJIOEK.

B nopopax, coaep:amux MaJjoe KOJHYeCTBO YelIyHYaThIX MUHEPAJIOB,
CIAHLEBATOCTL BBIPAXKEHA MeHee OTUeTIMBO MM BOOOHIE OTCYTCTBYeT, H
TIOPOJB! SIBJSIIOTCSI MACCHBHBIMH MJIM TIOYTH MaccHBHBIMH. OueHb DeAKO Ha-
O/I0RAI0TCs TJIOCKOMapasienbHble TEKCTYpH, 00si3aHHbIE IIHPOKOMY pas-
BUTHIO B ONpEeAeJeHHBIX IIJIOCKOCTSIX TPH3MATHUYECKHMX 3€peH TypMaJuHa.

CrpyKTypHble OCOGEHHOCTH TOPOJ OGBIUHO XapakKTepHU3yTcs Nopdupo-
0/1aCTOBBLIMY BKJIIOYEHHSMH TpaHaTa, OMOTHTA, XJOPHUTOUAA, pexe MYyCKo-
BUTA, NOCACAHUA XAPAKTEPEH TOJBKO AJS CJAAHLEB KODAUHCKOH  CBHTBHIL.
[TopdupobaacTel BHIIENepeUnCIEHHBIX MHHEPaJoOB, KakK MPaBUIO, Xapak-
TEPH3YIOTCS MOHKUIOGIACTHUECKHMH BKJIOUEHHAME KBapua, cepuuura, 6Ho-
THTA, Pexke APYTUX MHUHEPaJIOB.

B nopos0o6pasyoiinnx MEHEpaaax oueHb 4acTo MOXKHO HabM0AaTh NOMH-
KWI0OaacTel TypMa/dnua, anatura, cdeHa M UMPKOHA, NOCAELHUN oOpasyer
BOKpPYr ce0sl TJeoXpoHuHble 00O0JOUKH, XOPOIIO BbIpa:keHHble B OHOTHTE
n xgopuronse. [TopdupobaacTel rpanara HepeoKO coAepxKaT BIOJHE 3aKO-
HOMEDHO pacnojioxeHHble NoHkuaoBaacTsl KBapua, obOpasys CTPYRTypY
CHeXKHOro KoMma (S m R — TeKTOHHTH). IDTa CTPYKTypa Taxxke oOssana
A QepeHLIHaNbHBIM JIBHKEHUAM TI0 CJAAHLEBATOCTH INOPOJ, PACTyLIHE Ke
nopdbupobsactsl rpaHaTa B pe3yJabTaTe 3THX ABHIKCHHH HAUMHAIOT BpallaTh-
¢, MHOTJAA 3axBaTbiBasg H IIPHJACTAIOIIHE YYaCTKH MNOPOALI, UTO XOPOLIO
MOUePKHBACTCS PACIIONOKEHHEeM JHCTOBATHIX MHHepason (KapTuha Bpa-
HIAIOULErocs Beepa).

OcHoBHasl TKaHb NOPOJAbI OOBIUHO XapakTepusyercd rpadosaenujpobdsiac-
TOBBIM cTpoeHHeM. JlemupobaacroBas CTPyKTypa XapakTepha JJsi 30H HH-
TEeHCHBHOH pacCAaHUOBKYM HJIH Xe 0053aHa HepBHUHOMY IIEJHTOBOMY CO-
CTABY HCXOJHON TIOPOJBI.

Jlois MeTacoMaTHUeCKUX MOPOJ MEeCTOPOXKACHHS, HMelux yboroe pas-
BUTHE B €ro mnpefenax, XapakTepHsl noppupobsacToBblE, MECTaM# CHOIO-
BH/IHbIE, ¢ TPAaHODACTHUECKOH OCHOBHOH TKAaHbLIO.
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OcofieHHoCTH BelUeCTBEHHOr0 COCTABA HOpo/i,

OcHOBHBIMH TTOPOAOOOPA3YIONIMMH MEHEPAJAMH IIOPOJ  SABJSIOTCA:
KBapu, GHOTHT, CEPHUIHT, MYCKOBHT, I'PAHAT, AJbOHUT, XJOPHUTOWJ, LOH3HUT;
U3 aKUEeCCOPHBIX HPHCYTCTBYIOT: TypMaJ/iH, anaTuT, pyTus, cdeH, IMUPKOH,
H/JIbMEHHUT, MATHETHUT, JeHKOKCEH.

B cocraBe mopoj 3HAUUTENBHYIO POJIb HCpaer KBapll, COAepkAHHE KO-
TOPOTO CHJILHO KoJebJeTcs B PasJHUHBIX THmax nopoi. Ha sropom mecte
o pacnpocrpadeHHocTy crour Oumorut. CopepikaHue MYCKOBUTA BCerja
MOAYUHEHHOE, NOYTH 0 IOJIHOTO ucue3HoBeHus. [lpu stom pasmepwm ero
36peH Bceraa Menblle 6MOTHTA (KpPOMe GUHOTHT-KBAPUEBHX CJAAHUEB KOPAHH-
CKOH CBUTBI) M MOTYT ObITh OTHECEHBI K CePHIATY.

Ilnarvoksas Berpeuwaercsa cpeay OCHOBHOH TKAaHW TODPOJ, KOTOPHIE B
npefenax pa3nuuHbIX 30H MOABEpPraeTcs MHTEHCHBHON cepuunTasanud. Be-
POAATHO, 5TO DPEJHUKTOBBIA MHHepaJ NePBHUHBIX NOpoAd. Kpome Toro, mposip-
Jsiercst GoJsiee MO3AHHH aabOHT, 06pas3yOIUi JIHHSOBUAHLIE OTJOZKCHHA
BJIOJIb paccaanLeBaHus TOpo/.

XJIOPHUT, XNOPHTOU, CTHIBIIHOMENAH XapaKTePHsl /s TOPOJ, TOJBEpr-
HYTBIX DCTPECCHBHOMY 3Tamy MeraMophu3Ma. IDTH MUHEpaJbl OGLIUHO 06-
pasyoT MeTaModosh No OHOTHTY, TpaHaTy, aMOUOOJIY-TapracuTy, a HH&r-
Ma B NIOPOAAX, WHTEHCHBHO INOABEDPIHYTBIX PErpecCHBHOMY MeTaMopdusmy,
00pasyroT HoBoOOPA3OBAHN.

Ilo KonmyecTBEHHOMY MUHEPAJOTHYECKOMY COCTABY pa3HOBHAHOCTERX
BBIAEJ/ISETCST OYeHb MHOTO. MBI OCTaHOBHMCSI JIMIIbL HA XapaKTepPHCTHKE IO-
Poa006pasyIOlNX MUEEPAJIOB, BLIACICHHLIX 3TA0B MeTaMOpdH3Ma.

[Topuroobpasylonine Ccocyl{ecTBYOIIHe MHUHepaas 1-ro 3rana Mera-
Mop(pHu3Ma, xapakTepHusyioliue (auuajsbHble O0COOCHHOCTH MeraMopduama.

Buorut Ng=Nm=1,630+1,633, Np=1,585—1,588, 2V=—8°,

Kpucransoxumuyeckass GopMmysna 1o JLaHHBIM XHMHUECKHX aHAJH30B
MHUHepaJa

9 34 .
(Ko,oNag,1)1.00 (Mgl,ISFeo,tSFeO,‘iQG_C30,03T10,18A10,43 )s,oo
(Si2,73Al1,97)4,00010 (OH1,57F0,0300,4)2,00 .

YKasaHHble CBOIICTBA OTBEYAIOT MHHEDAJY HNepexoJHOMY OT GHOTHTA K
MEPOKCEHY C YMepEeHHBIM cofepx)KanueM (JIOrONUTOBON MOJEKYJTHL.

I'panat N=1,83+0,04, yu. Bec 4,15—4,20.

PesyabTarsl XUMH4ECKHX aHa/AM30B TOATBEDIKIAIOT JaHHBIE dhusuuec-
KHX CBOHCTB.

~ 9 ~ 3+ . .
(Cﬂo,oz%f* 62,31Mg0,39MH0,22)3,oo (Ah,gf* €0,1 )2,00 (812,95'1‘10,05)3,00012,00.

Conepxanne n3oMOPHHBIX MHHAJIOB B MuHepaJe B %: albMaHIHH —
76, rpoccyasp — 3, cneccapTur — 6, anapaaut — 5, mupon — 10.

Il1s MeTacoMaTHUeCKHX KBAapI-a/NbOUT-IPAHAT-aMPUBOIOBEIX  TOPOA
PacCcMOTPUM Iapy COCYIIECTBYWOINUX MHUHepaJos: Trpanar-am¢pubon (map-
racur).

[Tapracur Ng=1,639, Nm=1,624, Np=1,620+0,002, Ng—Np=
0,019—0,020, C:Ng=26°, 2V =64°.

: Kpucranioxumuueckass popmysa MuHepasa 10 IaHALIM XHMHUYECKHX
anajuson

\

(KosoNagsCar )20 (Mgz,csfje?)::iiz).L,(>o ( A14>,8517€3;§1:)1.o«1
[(Si501T10,06)6.00 (Alo,0wO22) | (OH, F)2 0.

Kpucrannoxumnueckas ¢opmyna rpaHata 10 JAaHHBIM —XUMHUECKHX
OcoGeHHOCTH BEIECTBEHHOTO COCTARA OPOJI,

AY

9.4 3+ .
( CagnFel tMgo19Mngo Ja.00 ( Alygs Fed 1Croo )2,00S1,0.
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Copepzkane H30MOp(HLIX MHHAJI0B B Muuepaste B Y%: aspbMHHANH —
63, cneccaptiun — 7, nupon — 6,5, rpoccyasp — 2,5, auapanur — 21.

CoctaB cocylecTBYOLUX MUHepaJsaoB mopon l-ro stama meramopdus-
Ma yKa3biBaeT Ha 3nuaA0T-aMPpuGoanToByio ¢anuo Meramopduama.

dopMupoBaHUe MHHEPAJbHOTO COCTABA INPOXOJMJO B TeMIIepaTypPHOM
naTepBase 500—650°C B ruasnoit macce 500—550°C npu pasjenun oT 7
1o 10 xkbap. Huxuas remneparypHas rpasuna (GUKCHPYETCS CMEHOH aJb-
MaHAUHA W OMOTHTA XJIOPUTOM U CTHJILIIHOMEJaHOM.

[Toporoo6pasyolirie cocymecTBywOlUHe MHUHEpa bl 2-T0  (perpeccHBHO-
ro) sTala MeTaMop(uaMa Ciefyolne:

XisopuT, 3aMenlawluil GHOTHT, WMEeT CJAEAYIOUIHE ONTHUECKHE CBOH-
crBa; Nm=1,600 no 1,610, yame 1,607, uro coorBeTcTByer 0o6ulel KeJe-
aucrocTd =36-—39 (Kenexunckac, 1965).

CrunbpnHOMeENaH PelKo o0pas3yer caMOCTOATENbHEIE BHIIEJIEHUST B BH-
Je 4YeppeoOpasHBIX M paavatibHO-IyuHCThiX arperaTos. OxorHee oH pai-
BHBaeTCs MO rpaHary. Ha moctpoenune munepasa tpeGyercss JOMOJHUTENb-
HBII PJIMHO3€M, KOTOPBIH ycBamBaeTcss W3 rpaHata. Onruueckne cBOHCTBA:
Ng=Nm=1,699-0,004, Np=1,610%£0,002, uro coorsercrteyer 68% cym-
MEL

XuopuTouy, o6blYHO 06pa30BaH B BHAE CaMOCTOSITEJIBHEIX BHIJeJeHHH.
Okpacka MHuHepaJia TIOJ MHKPOCKONOM OT 3ejqeHoro no Ng 10 cBerso-xeJ-
TO-3eJIeHOTO 110 Np. XapakTepeH BHICOKHH pesbed), HU3Kasd HHTepdepeH-
(MOHHAS OKPAacKa M TOJUCHHTETHUECKUe JABOMHHKH. OnTHueckHe CBOHCTBA
muHepana: Ng=1,724-1725; Nm=1,719--1,721: Np=1,716——1,719;
2V =56°.

CgoiicTBa COCYILECTBYIOIHX MHHEpAaJOB NOPOJ 2-TO 3Tana MeTaMop-
GusMa xapakTepH3YIOT 3ejeHO-caaHieByio ¢danuio. Ona paspuBanach B
npenenax 350—400°C no 500—550°C npwu gpasaenwn b—7 xGap. Bepxuan
rpaHuna 1ol Gainuy onpenessercst wosIBACHHEM aJbMaHIMHA, TIAarHOKJIA-
3a, ampudona.



