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MHTPY3UBHDBIE NMOPOJAbI B AJITYHCKOM PYAHOM MNOJIE

A. U. IIEBEJIEB

(TTpencraBaena npodeccopom A. M. KysbMHHBIM)

Aunryiickoe pyjiHoe 10Je, BKJ/OYalollee KpynHoe AJryiickoe mecro-
poOK/AeHHe MaJIOXKeI€3HCTOr0 TajbKa M OTAeJbHble TaJbKONpPOSB/IEHHS, CBA-
3bIBAETCSl C OTJIOKEHUSMH 3aNaJHOCHOHPCKOH CBHUTHI BEPXHEro MPOTEPO30si,
[PEeJICTAaB/JIEHHOH CYLIECTBEHHO 0JO0MUTaMu. PylaHoe moJie BHITATHBAeTCS B
CeBEPO-BOCTOUYHOM HAIpPaBJIEHHH COIVIACHO C TPOCTHPAHHEM OJOMHTOB Ha
paccrosiuue 3,5—4,0 Kx ¥ NPUYpPOUYEHO K CHCTeMe HApPYIIEHHH ceBepo-BOCTOY-
HOTO NPOCTHPAaHHA, NAAAIOIIUX IOYTH BepTHKAAbHO (AJryfickasi TeKTOHH-
yeckasi 30Ha).

B paiione MecTOpOK/A€HHsT HMEIOTCSI TPH HHTPY3UBHBIX TeJsa, NPOPBIBAIO-
muecss KapOOHATHblE OTJIOMKEHHs 3alaJHOCHOMPCKOH CBHUTBI W pacroJaralo-
nMecst JIMHeNHHO B pPY/IHOM I10JIe — C C€BEpPO-BOCTOKA Ha I0ro-zamnaj: a) Kpae-
Basi 4acTb THIrepTHILICKOH MHTPY3UH NOP(HPOBHAHBIX I'PAHHTOB, 0) MITOK
njarsorpaduToB B 1,5—2,0 kx or TeIrepThILICKOI MHTPY3HH, B) AJryiickas
WHTPY3HA KBAPLEBBIX JHOPHTOB B IOr0-3alnajHOH 4acTH PYHAHOrO MOJs.

a) IlopdupoBunnble rpaHUTHl B IpeAesax PYIHOTO MOJs NPencTasJe-
HBI J0ro-3anajHoH OKpauHOH KPyHHOro TeIrepThiICKOrO MacCHBa, CJ0KEHHO-
ro [opojAaMH psfja [JardorpaHuta — ajamesauta —rpanura [2]. Msyue-
HUS, NPOBEAEHHbIE IIPEHMYLIECTBEHHO B Ipefes]ax BOCTOYHOro ckjaoHa Kys-
HelKoro Asiatay, MO3BOJIHIH THIF€PTHILICKYI0O HHTPY3UIO OTHECTH K MHTPY3UB-
HOH Marmatuueckoil Qopmauuu opaosuka [2, 8], Kk KoMmIeKCY THIHUHBIX
TPEIHHHBIX MHOro(asHblX HHTPY3HI, CONPOBOXK/IAIOILUX 3aMblKaHHE CTPYK-
Typ nepBoro nopsiika 3 Kysuenxkom Anatay [2]. AGCOMIOTHBIH BO3pacT HHT-
pysuu cocrasasier, no gauueim [[. M. Mycarosa [8), 445—460 muau. Jser, 1o
naudeim B. C. Meseutenko [6]—480—490 muH. qer.

KopenHbIX BBIXOIOB TpaHHTa B Npeaeaax PyAHOro MoJisi He BCTPEUEHO;
OHH cJlaraioT CIJIOUIHbIE KaMEHHble TOTOKH, NMOKPbIBAMOUIHE CKJIOHBI U Bep-
IWHHB Xpebta. [paHuTHl CBET/I0-CEPOro, HHOT/la PO30BATOrO IBeTa ¢ nopdu-
POBHIAHOH CTPYKTYPOH H THIHIHOMOP(GHO3E€PHUCTOH OCHOBHOHM Maccoii. Mu-
HepaJbHBIH cocTaB: mJaruok/aas~ 40%, xamaumnar~35%, ksapi~ 20—

61



25%, GHOTHT — 0 5%, pOroBasi OGMaHKa — €. 3epHa; BTOPHUHbIE — CEPH-
IIHT, XJOPHUT; aKLECCOPHBbIE — IUPKOH, amaTut, MmarHeTuT. OcHOBHasi Macca
rpaHura cjaraercs 3epuamu pazmepom 0,56—0,8 mm, KBapila u KaJauunata, B
MeHbIIeM KOJHYeCTBE MPUCYTCTBYeT mnuaruokaas. [lopdupoBbie BblaeseHust
npejAcTaBJdeHbl IJ1arHOKI1a30M, KaJHIIIAaTOM H KBapLeM.

[lnarnoknas cocraBa onurokaas (Ne 18—23) B TaGauTUaTHIX BBIAEIEHH-
HUSIX AJHHON 10 3—4 mm. 3epHa ero 4acto KOPppPOAMPOBAHBI MEJKO3EPHHUC-
THIM KaJIMIIIIAaTOM, KOTOPBIH TaKKe IPOHMKAeT B IJIarMOKjJa3 B BHJE HpPO-
JKHIKOB. MHOrHe 3epHa IJIarnok/Jaa3a B KpPaeBbIX 4acTsAX ajJbOUTH3UPOBAHBI, a
B I€HTPaJIbHBIX — CEPHUILUTH3UPOBAHBI, pacrnpesejeHle arperatoB CepHIUTA
MOJUYepKUBAET 30HAPHOE M MOJUCHHTETHUYECKOe CTPOEHHe IJaruokmaasa.

Kanumnar B nopdupoBbIX BBIEJIEHUAX, JUIMHOH 10 8 MM, HMEET MsAT-
HHCTO-MHKPOINEPTHUTOBOE CTpPOeHHEe. B Kajuuminare yacTbl BKJIOYEHHS KBap-
1la OKPYIVIOH MJIM HempaBuibHOH (opmbl. HexkoTopble KpucTadasl mnoaBep-
ralorcs aAbOUTH3AllMH, B pe3yJbTaTe uyero ajdbOUT OTOpAuUBaAEeT OT/AesbHbIe
€ro 3epHa M IPOHHUKAET BHYTPbL 0 TPelnHam, 06pa3dys MepTUTHI 3aMeLleHn .

KBapu mpencrapjieH 3epHaMu ICEBLOKBAApPAaTHON, OKPYI/IOH MM Hempa-
BUJBHOH opMbl pazMepom 10 3—4 mm. KBapu copepKHT NPOKHIKOBHAHBIE,
a TakxKe OTHe/JbHble MEJIKHEe BK/IOUEHHs KaJjulinara, NpHypoueHHble K MHK-
pOTpeLIHHaM.

Buorur Beimensiercss B Buge meaxkux (mo 0,04 mam) u Gosee KpymHBIX
(0,4—0,8 mm) uemyex u Tabanuex. KpynHomsacTHHYaATbhlil GHOTHT TpPEUMY-
[1ECTBEHHO H30METPUUYHON (POPMbI; MEJIKOIJIACTHHUATBIE Pa3HOCTH OOGBIYHO
VAJIHHEHHbIEe W pacnoJsaraloTcsi BAOJb IPAHUIl IJATHOK/IA30BbIX W KBaplle-
BBIX 3€peH, a TakKe NPOHHKAsI B HUX 110 TPEUMHAM HJH BJOJb CIIalHHOCTH,
o6pasys zanuBoobpasuble popmMbl. BUOTHT YacTO XJOPUTU3UPOBAH M HHOTIA
BecbMa 3HAUUTEJbHO, BIJIOTb IO IOJHOIO 3aMeLleHHSI.

6) Irox nmiaruorpanutos paszmepom 300X600 m# umeer oBajbHYIO GOp-
My, OPHEHTHPOBAHHYIO B CEBEPO-BOCTOYHOM HampasseHuH. [laaruorpanutsl
IITOKA B OTJIHYHE OT TPAHUTOB THIrepPTHIICKOH MHTPY3HH XapaKTepHU3YIOTCS
Gosiee MeJaKO3epHUCTBIM cTpoeHueM. [lopdupoBeie BbIeIeHHS MJIarMokaasa,
KaJullnara, KBapua npeacraBjeHbl 3epHamu pa3mepom 1,5—2,0 mm. He-
CKOJIBKO OTJIMYAeTCsl ¥ MHHepaJbHBIH COCTAaB MOPOABI, TaK Kak COAepzKaHue
I1aruok/aasa gocruraer ~45%; kanummnara ~30%, kBapua ~35Y%, 6uorura
~3%. CocraB miaaruok/aasa Gosee ocHoBHOH—Ne 20—25. B nuaruorpanute
TaKXkKe pasBUTBHI MPOIECChl KaJHIIMAaTH3alMU JIIarHoK/a1a3a, aJbOMTH3ALNH
IJIarHoK/JIas3a M KaJHlinata, XJIOpHTH3auuu Ouotura. Ilmarnorpanurtel ¢ mo-
BEPXHOCTH MHTEHCHBHO PaspyLIeHbl, BIVIOTb 10 APECBbLl H IPONHTAHbI THIPO-
OKHCJIaMH KeJse3a.

B) Auryiickast HHTPY3Usi KBApIEBbIX JHOPHUTOB MMeeT IITOKOOOPa3HYIO
dopmy, pasmepom 1,5X2,0 kM, ciierka BBITSHYTYIO B CEBEPO-BOCTOYHOM Ha-
ripaB/aeHHH. AGCOMIOTHBIE BO3pPACT KBApLEBbIX JHOPHTOB, ONpEJEJEHHBbIH B
LIJT 3CI'Y kanuii-aproHOBbIM METOAOM, cocTaBJjsier 460 MJ/IH. JeT, OJHaKO
Te0JIOTH, MPOBOJMBIINE B paiioHe reosornueckyio cbemky (B. Il. Mapymen-
KO), NPHHUMAIOT BO3PACT €€ KaK JEBOHCKHIl 110 aHasoruu ¢ Kaswblpckoil HH-
TPy3uell KBapleBbIX JAHOPHUTOB.

KBapuesble 1HOPHTBI CBETJIO-CEpPbIE, CPELHE3ePHUCTbIE, C THITHIHOMOP(h-
HO3@PHHUCTOH CTPYKTYPOH, MacCHBHOH TeKcTypoil. CocraB: IJariorjaas ~
60—65%, xaaummnar~5—8Y, &kBapu~ 15—20%, poroBass oOMaHKa~
7—10%, 6uotuT ~ 1—5%, NUpOKCeH—e/. 3epHa; BTOPHYHbIe—CEPHILHT, COC-
CIODHT, XJIOPHT, 3MHIOT, NOU3UT; aKUUCCOpHble—C(deH, LHPKOH, alaTur.

[Tnaruoknas cocraBa osuroknas-anaesud (Ne 25—35) B mpusMaTHye-
CKHX BBIJI€JIEHUSX JAJIHHON 10 3—4 MM, MHOTHE 3€pHA UMEIOT NOJHCHUHTEeTHUEe-
CKOe M 30HapHoe cTpoeHne. Kpaesble yacTu 3epeH 4acTo albOMTH3UPOBAHBI U
OKPYZKEeHbl KaiiMOil CBeT/IOro anbOHTa, a IeHTPaJbHble YaCTH — COCCIOPHTH-
3UPOBAHbl U CEPHILUTH3HPOBAHDIL.
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Kanummnar seigensiercs B Buae Meakux (1o 0,6 mm) M30METpHUECKHX H
HelnpaBHJIbHBIX 3epeH, KOPPOAUPYIOIIMX IIJIaTHOKJIAa3 M KBApL, a TaKkKe Mpo-
HHKAIOLUX B HHX B BHJE IPOXKHJKOB.

KBapi, B KceHOMOpP(HBIX 3epHAX HeNpaBUJIBHOH WM H30METPHYHOM
(dbopMBl pazMepom 10 2 M.

Porosass o6manka (Ng=1,655+0,003, Nm=1,648+0,003, Np=1,638+
+0,003, cNg=19—20°, 2V=-—76°06pa3yeT npuaMaTHUeCKHe, Da3MepoM
10 0,56—2,0 mm, 3epHa. Kpucranib poropoit 0OMaHKH BCTPeUarOTCs KaK J10BO-
JIbHO TPaBUAbHON (OPMbI, TAK U C BecbMa NPHUXOTIHBLIMH OrpaHUUYEHUSMH,
BCJEACTBHE Pa3BUTHsI HX 110 MUKPOTpEIIMHAM B IJIardoKjase, KBaple HiIH
B/10JIb IPAHHIl 3THX 3e€peH, U (opMa BHIJEJEHHS POroBOil OOMaHKH Onpeje-
JISIeTCSI XapaKTepoM TpeIUMH, B KOTOPBIX OHA pPa3BHBAETCH.

Buortur (Ng=Nm=1,624+0,003, aNg=0°) B n30MeTpHYHBIX NJIACTHH-
YaTbIX BBIJIEJIEHHSIX, pa3MepoM 10 2 mm, OOBIUYHO NPUYyPOUYHBAETCS K CKOIJIC-
HUSIM pOTOBOIl OOMAaHKHM M 3aMelllaeT ee; KpOMe TOro, MeJKOUYellyH4aThli
OMOTHT pa3BUBAETCSl BJOJb MHKPOTPEIIMH B IIJIarMOK/JIas3e M KBaplie.

B 1nesom TeMHOUBETHblE MHUHEpAJbl T'PYNIHPYIOTCS B KBApLEBBIX IHO-
purax B BHAe cyGnapaJsiiesibHbIX NOJAOC HHPHHOH 10 1—2 cm uIu B BUIE
CKOIJIEHHIT OKPYIVIOH, OBaJbHOH (OPMBI pa3MepoM OT HEeCKOJbKHX CaHTH-
metpoB 10 0,5—1,0 #, OpHEHTHPOBAHHBIX [0 BLITAHYTOCTH B OJHOM HampaB-
JICHHUH.

3epHa poropoit oOMaHKH W OHOTHTA XJOPUTH3HPOBAHBl H MHOTJA BECh-
Ma HHTEHCHBHO, KpOME TOrO, MO pPOroBOii oOMaHKe pas3BUBaeTCsl 3MHAOT H
LLOM3HUT.

OnucaHHble HHTPY3HBHBIE MOPOJABI XapPaKTePHU3YIOTCA CJAOKHBIMH B3aH-
MOOTHOIIEHHSIMH CJlaralouuX HX MHHEPAJOB, YTO MOXKET CBHAETe/J]bCTBO-
BaTb O CJOKHOM NYTH (OPMHUPOBAHHS ITHX HHTPY3UH, NpOHCIIEAIIEM Kak
MHHHMYM B JIBa 3Talla: a) MarmaTuyeckas KpHCTaJJM3alHs 10poaoodpasy-
IOIIMX MHHEpasaoB, 06) aBTOMETacOMaTHyecKas HJH IOCTMarMaTHuecKas
Kpucrajanuzauusi. Ha mnepsom 3tame o6pasoBajuch IJaruok/ias, KBapil,
4yacTh KaJuiunara W TeMmHounBseroB. [locTmMarmaruyeckas KpuCTa/lJau3anus
XapakTepUu3yeTcsl 1pOsIBJIEHHEM B IPAHUTAX M B KBAPIEBbIX JAHOPUTAX THIL-
poTepMaJIbHO-METAaCOMATHUECKHX IpPOIECCOB, I0C/Ae10BATEJbHOCTb KOTO-
pBIX MOXkeT OBITh IpPEACTaBJI€Ha B CJACAYIOIMEM BHJe: Ka/JHIINAaTH3ALUA—
aJpOMTH3alHsI—Marue3na/bHblii meracomaro3 (oGpasoBaHue OHOTHTA, PO-
IOBOIl OOMaHKH)— XJIOPUTH3ALHUS TEMHOLBETOB — CEPULUTU3ALUA H COCCIO-
pPUTH3AlHUS [IJ1arHOKJIA30B.

[Ipomeccel KaaummaTu3anuu AJsi UHTPY3UBHBIX MOPOJ OTMEUAJIHCh pPfl-
nom uccaenosareneir, B tom uncae A. M. Bomxkenkosbim [1], 1. C. Kopxun-
ckum [3], K. Meneprom [7]1, B. M. CoruukoBein u A. Il. Bepaunoii [9],
A. M. Ky3sbmuneim [5] u ap.

Kasmummnarusanus B rpaHHTax M KBaplUEBBIX JHOPUTAX palioHa pas3BUTA
JIOCTATOYHO WIMPOKO U NMPOXOJH/JIA B YC/JAOBHSIX HIEJOYHOH CpPeabl ¢ IPHBHO-
COM KaJ/Iusl ¥ NOABUKHOCTBIO TAKHX 3JEMEHTOB, KaK HATPHII, KaJbIlHii, a/aio-
MUHHHA, kpemuuil. [To mMepe MOHMKEHHs LIEJIOYHOCTH pacTBOpa B IIpolecce
KaJIMIINaTH3allul HauyHHaeTcs aJbOMTH3AlUs MOJIeBbIX LINATOB, KOTOpas sB-
JII@TCSl «THIHYHEHIIUM NPOLEeCCOM CTaJHM BbIlleJaudBaHHs M IPOUCXOAHT B
YCJIOBHSIX TOHHXKEHHA ImiesouHoctu» [3].

[TosiB/ieHHe MarHe3HasbHOTO MeETacoMaro3a B HHTPY3HBHBIX I0POLAX
IMPHYpPOUEHO K OcCaab/JIeHHbIM 30HAaM, CIOCOOCTBOBABUIUM MPOHHKHOBEHHIO
pactBopoB. CBHIETE/NBCTBOM 3TOMY MOKET CJAYXKHTb IPUHYPOYEHHOCTb TEM-
HOI(BETOB K MHKPOTpEIIHHAM B MHHepaJaX, a Takke oOpa3oBaHHe 10/10CYa-
ThIX CKOIJIEHHH POTOBOi OOMaHKH B KBapIleBBIX JHOpHUTAaX. MarsesanasbHbli
METAacoMaTo3 MPOXOAHJ TPH TMOBBIIIEHHH IIEJOUYHOCTH pPACTBOPOB 3a CYeT
oboraileHHs KX KaJHUEM B Mpolecce aJbOMTH3ALMHM W IPH HAJTHYHHM B HHX
MarHus.
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3ak/Ja04yuTeIbHAsT CTaAus MOCTMAarMaTHyecKkoro mnpoiecca Bblpa3uaach B
XJIOPUTU3ALHU OGHOTHTA U POTOBOH OOMAaHKH, 31HJ0TH3AIlMH POroBOii o6Mall-
KH, B CEPHLUUTH3ALHH U COCCIOPUTU3ALNH NJIATHOKIA30B.

O60611ast BbIlLIEH3/I0XKEHHOE, MOXKHO BH/IETb, YTO ONHCAHHBIE HHTPY3UB-
Hble TeJla MMEIOT pAj OOIHuX 4epT H ocobenHocreil. OuM npocTpaHCTBEHHO
lipuypoueHsl K AJryHCKO#l TEKTOHMYECKOH 30He, KOTOpas Olpeesunsia HX
(bopMy, OpHEHTHPOBAHHYIO 10 BBITSIHYTOCTH B/OJb 30HBI, YTO OCOOEHHO YeT-
KO BBIpA)K€HO /s IITOKa IMJarHOTPaHHUTOB M MHTPY3UH KBApPILEBBIX JTHOPH-
TOB, MOJIHOCTbIO OKOHTYPEHHBIX B Ipejenax paliona. Bce muTpysuBHbIE MO-
POABI XapaKTEePHU3YIOTCSI OOIIHOCTBIO NMPOSIBJEHHSI B HUX IiPOILECCOB KaJlHIl-
naTH3aluu, aabOUTH3alMH, MAarHEe3Ha/JbHOTO MeTacomMaTo3a, IPOUCIIeIIHX
B [IOCTMAarMaTH4YecKylo CTaJHI0, KOTOPYIO C/J€IyeT paccMaTpHBATb KaK eiu-
HBIH pasBHBaloUUiicss BO BpeMeHH npoiecc. [Topoasl comep:kar moutu B OfH-
HAKOBBIX KOJIMYECTBAX TOxKJAecTBeHHble sjaemeHThl npumecu: Ni, Co, Pb, Cu,
Ga; #r.Ct;'Ti; Ba, Sr: V.

B6/1u3n MHTPY3HBHBIX Te/ YCTAHABJIHBAETCsS aHAJOTHYHBIH Xapakrtep
H3MEHEHHs] BMEIlaloUUX JOJOMUTOB, 4TO YETKO BBbISIBJEHO /5 IITOKA IJa-
THOIDAHHTA M MHTPY3HH KBApPIEBLIX IHOPHTOB; MO Mepe yJAajeHHs OT WUHT-
PY3HUBHBIX TeJ BBHISIBJISIETCS 3K30KOHTAKTOBAs MeTacoMaTHyecKasl 30HaJb-
HOCTb, Bblpazkamoollascs B AHONCHAH3ALHH, Tpemonmnsaunu, OTaJIbKOBaHHH
H OKBapleBaHUU TOJOMHUTOB.

Corsniacio knaccudpukaunu 0. A. KysHeuoBa [4] onucanHble HHTPY3HB-
Hble TIOPOJABI OTHOCATCS K PSAY BYJAKAHOTEHHBIX MHTPY3HBHBIX (opMaluii.
Bce BBIsSIBII€HHBIE OCOOEHHOCTH IO3BOJISIIOT pacCMATPUBATDL UHTPY3HBHBIE Te-
Jla, He KaK pa3HoBO3pacTHble 00pa3oBaHusl, a KakK OTHOCSLIHECH K OJHOMY
OpPAOBUKCOBOMY TBIrepTHIICKOMY MarMaTHYeCKOMY KOMIIEKCY, B KOTOPOM
Auryiickasi MHTPY3Hsl KBapleBbIX JHOPUTOB IpejicTaBJaseT OAHY H3 ¢as.

B pafione 10BO/IbHO MIMPOKO Pas3BUTHI Aaiiku, 06pasys cekyllue Hu, B He-
3HAYHTEJBHOM KOJIMYECTBE MexKIacToBele Teqaa. CocraB Jaek BecbMa pas-
HooOpasHblii: nuabassl, nuabasoBble NMOpGUPHUTH, ra66po-auabasbl, AHOPU-
ToBBIe MOphupUTH. JlalikoBas ¢anus siasercs 3aBepuiaiouieil B popmupo-
BaHHH MarMaTHyecKoro KOMILIEKca.
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