N3BECTUS

TOMCKOTI'O OPJEHA TPYJIOBOIO KPACHOI'O SBHAMEHH TTOJIMTEXHHUYECKOI'O
UHCTUTYTA umenu C. M. KNPOBA

Tom 127, B. 1 1964

K METPOIPA®UU MACCHUBA r. MAJI. KAPATAT
(FOPHAS IHOPUA)

B. C. HYYBAKHH

(ITpeacrasiena kadeapoit nerporpadun)

B cratbe onmuchbIBaeTCS CJAOXKHBI MO cOCTaBy JAH(pdepeHUnpoBaHHbIN
maccus r. MaJs. Kaparar, KoTopblii oTHOCHTCS K u3BectHoMy B ['opnoii Illo-
puu u Kysnenkom Auaray Ilarbincko-Kyab-TaliruHCKOMY HHTPY3HBHOMY
kommiekcy. MuTpysuBHblii Mmaccus r. Masa. Kaparar pacnoJioxkeHn B npee-
aax Topuoit Illopuu B 11 xm Ha ceBepo-BocTOK oOT nmoc. ¥Ycrb-Kabnipsa
(cpennee Teuenne peku Mpac-Cy) u B peabede BbIpazKeH TOCIOJACTBYIOLIEH
BepIIUHON ¢ oTMeTKo# 1217,2 m.

Kapararckuii MaccuB H3BeCTeH B JHUTEpaType KaK CHEHHTOBBIH (9],
H TOJIbKO B IOCJIE/Hee BpeMsi Ha OCHOBaHHU NpoBeleHHbIX pabor A. A. Ila-
HunbiM, M. T'. JIBoersnasosoii, H. B. Pycckux u apyrumun (3CI'Y) u3 cocra-
Ba MaccuBa ObLIW BBIJEJEHBl aBTUTOBblE JAHOPUTHI, TPAHOJAHOPHUTHI U IIEJI0Y-
Hble cHeHHTBl. Bospact mnayrona [O. I'. llep6akoB [9] cuuTaer 6JAH3KHM
K [larblHCKOMY MaccuBy, pacmoJsioKeHHOMY CeBepO-BOCTOUHee B 22 KM, OT
r. Maa. Kaparar [4]. MaccuB r. Boabmoit Kaparar, pacnosokeHHblil K 3a-
nany or Maa. Kaparara, ciaraercs CylleCTBeHHO LIEJOYHBIMH CHEHHTAMH
U BYJKAHOTEHHBIMH NOPOJAAaMH M HAaMH B JaHHOH cTaTbe He paccMaTpUBa-
ercs.

MarepuaJ, neruwnii B OCHOBY JaHHOH CTaTbH, Obli cob6paH JeTOM
1961 roaa B mpolecce crennanbHbIX METPOJOTHUECKUX PabOT, OPraHH30BaH-
HbIX Kadenpoi nerporpadguun ToMcKOro mnoJauTeXHHUYECKOTO HHCTHUTYTa IO
u3yuenunio nerporpacuu r. Maa. Kaparar. Pa6ora Besach noj pykoBOA-
ctBom C. C. HMabenka.

Mopdoaoruss MaccHBa, ero reoJOrHuecKoe MoJOKEHUE U MEXaHU3M -
o0pasoBaHus

MaccuB uMeer B IJlaHe TNpaBU/IbHbIE OBaJibHbIE OUEPTAHHUS, 110 CBOHM
pasmepam (3,5)X7 Km) OTHOCHTCS K NMJYTOHAM TpeTbell Besnuyunbl. [To oTHO-
IICHHIO K TEKTOHHYECKOMY CTPOEHHIO paioHa MAacCHB pacroJoXKeH B Ipeje-
Jax MpaccKoro aHTHK/AHHOPHsI U NPHYPOYEH K aHTHK/JIMHAJBHOH CKJajIKe
CEBEPO-BOCTOYHOTO MPOCTHPAHHUSA, KOTOPYIO 00pasyioT 3[1eCh CJI0XKHOIHUCIIO-
L¥pOBaHHbIE M3BECTHSIKH €HHCEHCKOH CBHTHI CHHHIICKOTO Bo3pacta. [locuaen-
HHe csaraloT a1po Mpacckoro antukauHopus [9].

CBHTa HMeeT npeHMYLIeCTBEHHO KapOOHATHBI COCTaB, B KOTOPOI
HMEIOTCsl MaJIOMOIIHbIe NPONJIACTKH KBapUHTOB, CJAaHLeB, MeTad3(pdy3uBoB.
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KoHTakTel MHTPY3UH C BMeELlAOUUMHU MOPOAAMH HENOCPeJCTBEHHO He Ha-
‘6JI01a/IUCh, YUUTBIBAsE KPYyToe TmajeHde TPAaXHTOHAHOCTH B ra0Opo-auOpH-
Tax BHYTPb MaccHBa, MOXKHO MpeAno/aratb KpyToe rajeHHe ro-3anaiioro
KOHTaKTa Takxe BHYTpb ero. Habuiogenne KpaeBbIX TPellUH (JH3 IOr0-BO-
CTOYHOTO KOHTAaKTa, Najaioliux BHYTPb MaccuBa mnoj yraamu 30—50°, naet
BO3MOXXHOCTh TNPEANOJOXKHTb KpPYToe NajeHHe IOro-BOCTOYHOTO KOHTAKTa
uHTpy3uu [2]. Takum o6pa3om, o NOJOXKEHUIO KOHTAKTOB IJIYyTOHA €ro MOXK-
HO OTHECTH YCJOBHO K BePTHKAJbHBIM IITOKAM.

Maccus 1o cBoeil JJHHHOH OCH BBITAHYT IO HampaBJ/eHHIO CKJaajaya-
TOCTH BMeIllalouX nopod. Ero ceBepo-3anaiHblii KOHTAKT MOYTH NPSMOJIH-
HelHbIH (caab0 BOTHYTBIH BHYTPb MaccHBa) COBIAJaeT ¢ NPOCTHPaAHHEM
CJOMCTOCTH OCaA04yHO# ToJlH. [Oro-ganannblii KOHTAKT MHTPY3HH TMOYTH
ceyer MOJ MPSMBIM YTJOM CTPYKTYPbl BMELLAIOIHX MOPOA. DJAEMEHThl Mpo-
TOTEKTOHHKH HHTPY3UBHOTO Te/Jla TaKxKe JAMCTapMOHUYHBI K 3JI€MEHTAaM BHeI-
HUX CTPYKTYpP OCaJ0uHblX 0Opa3oBaHHUH.

OTHOCHTENbHO MCTOPMM TEKTOHHUECKHX JBHKEHHH paldoHa Maccus
OTHOCHUTCSI K TOCTTEKTOHHYECKUM M (opMHpoBaJcs B cybmnaat@opMeHHbIX
ycJaoBHAX. BellecTBo MarMel 3anosiHsJIo KaMepy, BEpOSATHO, TEKTOHHYECKOTO
NPOUCXOXKACHHST B YCJOBHSAX KECTKOH paMBbl.

Pasnoo6pasue mopojx MaccuBa cBsi3aHo ¢ (OPMHPOBaHHEM €ero B He-
CKOJIbKO MHTPY3HMBHBIX (pa3 u ¢ npoueccaMu AuG@epeHuraluuy 1 acCUMUIA-
UHH. DTHMHU XKe NPHUHHAMH OOYCJOBJEHO ero rpy6030Ha/JbHOE CTpPOEHHE.
Tor ¢akrt, yro nopoasl pa3HbiX (a3 Jaau OJHO MHTPY3HBHOE TeJsO, yKa3bl-
BaeT Ha BHeJpeHHE TMOPILHUH MarMbl yepe3 OJMH NMOABOAALIUII KaHas. [Ipu
BblJeJeHHH (a3 U onpeje]eHHH POJH Npoueccos AH(depeHHalUd B GOPMHU=
poBaHuU NMOPOJ MaccHBa OBbLIH BCTPeUEHbI M3BECTHblE TPYAHOCTH, CBsI3aH-
Hble ¢ OTCYTCTBHEM JaHHBIX O NMPHUPOJE KOHTAKTOB MeXJy neTporpaduue-
CKHMH Pa3HOBHAHOCTAMH NopoA. OaHako opMHpOBaHHE KOMILJIEKCA MMOPOJ
MaccuBa IPEACTaBJAETCs B caelylolued mnocaeaoBareabHocTH. C nmepBoi
¢asoil cBsizaHo oOpasoBaHue ra6opo, rab6po-aguoputoB. Kpucraaausamus
GCHOBHOHl MarMpl HauvaJachb ellle B Ipoliecce ee ABHMKeHUS (0 NOJHOro
3aNOJIHEHHST MarMaTHYecKoi KaMephbl), Ha 4TO YKas3blBaeT MPHCYTCTBHE
B rab6po u ra60po-AMOPHTAX MEPBHUHO-NIOJIOCYATHIX TEKCTYpP TEUEHHS.
ITopoabl nepBoii (asbl caaralor KpaiHIOIO I0T0-3aMajHYI0 4acTh MaccHBA
H COCTaBJSAIOT He OoJee 15% or ee miaouaau.

Bo BTopylo a3y MHTPY3HH Marma mMesa cocTaB GoJsiee KHCJbIH — MOH-
LOHUTOBBIH; 00pa30BaBLUINECS MOHLIOHUTHI CJ1AaraloT GOJbLIYIO YaCTh MacCUBA.
CueHHTO-IHOPHUTH MMEIOT NOAYMHEHHOe 3HayeHHe. HemnocpeacTBeHHBI KOH-
TAKT MeX/]y NopoJaMHu NnepBoi W BTOPOH (a3 He Habaiojajcss, HO PE3KHi
nepexoJa MX OblI MpoOcCJaeXkeH B HHTepBaJe OJHOro Metpa. Baus kKonrakra te
U Lpyrue MOPOJbl HECYT cJjelbl cnaboro ApobJenus. IToBblIeHHAsT TPEIHHO-
BaToCTb ra66po, rabOpO-AHMOPUTOB H MOHIIOHHTOB H P€3KHil HX mepexoj
B Y3KOM MHTEpBajie B MecTe HX NpPeAno/araeMoro KOHTAaKTa YKasbiBaeT Ha
€ro pasHoBpeMeHHBIH xapakrep. Kpome TOro, MOHILOHHTBI COAEeP*kaT MHOIO-
YHCJIEHHBIE KCEHOJIHUTBI H3MEeHEHHBIX I10POJ OCHOBHOTO H CPEIHEro cocTasa.

O6pasoBanne MOHLOHHTOB CONMPOBOXK/IAJ0Ch ACCUMHJASIMEH BMellalo-
LIUX IOPOJ, B pesyjbTaTe KOTOPOH oOpa3oBajach BAOJb IOXKHOIO KOHTAKTa
MacCHBa y3Kas 110J0Ca THOPHAHBIX NOPOJ albOHTOBBIX AHOPHUTOB.

C tperbeil (asoit cBA3aHO c6pa3oBaHHe TPAHUTOB, KOTOPbIE CJararoT
CEBEpPHYI0 4YacTb MaccHBa. B mo/ab3y HMHTPY3HH MarMbl TPaHUTOMHOTO
€COCTaBa YKa3blBalOT cJaeldylollnHe (akTbl: a) MOHUOHHUTBI HAa OTHAe/JAbHbIX
yuacTkax OJIH3 TPAaHUTOB CHJbHO aJbOMTH3UDPYIOTCA; 6) B TPaHHTAX OTCYT-
CTBYIOT JaWKHU CHEHUT-NOPQPHUPOB U AHa0a30B, UTO MOKHO 0OBACHUTH Go.ee
[03HUM 00pas3oBaHHEM I'DPaHHUTOB.

B 10 ke BpeMs Heab3si He 0OpaTUTb BHHMAaHHSI Ha CXOJCTBO B CTPYK-
TYpe MU MHHEPaJorHyecKOM COCTaBe MOHIIOHHTOB M I'PaHHTOB. Kak MoHLo-
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HUTBI, TaK U TPAHUTBl MAKPOCKONMHYECKH MOPOJABI COBEPIIEHHO GECCTPYKTYP-
Hble, MacCHBHbIe, HMEIOT NOP(PUPOBUIHOE CTPOEHHE, YACTO C OJAMHAKOBOH
KPYIMHOCTBIO 3epHa MO COLEPKAHHIO TEeMHOLBETOB OTHOCATCS K IOpPOJaM
JIEKOKPATOBbIM, B TEMHOLIBETHOH YacCTH COJAep:KaT AHOICHJ, TaKxkKe HMEIOT
CXOJCTBO B COCTaBe NOJIEBBIX WIMaToB. Pasnuune MX 3aKJal04aercs JHLIb
B COJepKaHHH KBaplia, KOTOpoe B rpaHutax gocturaer 25%. OrMeuenHoe
CXOJICTBO He cJy4aiiHo, OHO YKasblBaeT Ha GJH30CTb cocTaBa Au(depennua-
TOB MHTPY3HH, oboraluieHHblX Bo BTopoM cayyae SiO,, HMaH, HaKOHell, Ha
ob6pasoBanne 3THX NOPOA B pesynabrare AU(D(epeHIHalun Ha MeCTe ocJe
3am0JHEeHHsT MarMaTHYeCKo# KaMeppl MOHILIOHHT-TPAHUTOBBIM pacraaBoMm!).

Uetseproii ¢aszoii, B KOTOpyio 06pa3oBajauch nerMaTtouHble I1eJ0UHbIe
CHEHHTHI, 3aBepiuaercsd (pOpMHpPOBAHHE HHTPY3UBHBIX MOPOA MaccuBa. OTMe-
YEHO /Ba HeGOJIbIIUX Tesa IIeJOYHbIX CHEHUTOB, OAHO M3 KOTOPBIX 3aKapTH-
pPOBAHO B NOJie MOHLIOHUTOB, APYroe — B JexkayeM OOKy Tejaa rab6po u rab-
6pOo-HOPUTOB HA KOHTAKTe HX ¢ BMEILAIOLUMHU MOPOLAMHU.

B oraeabnyio natyio ¢a3y MoKHO BBIAEIUTh BCe JalHKOBble M AHJbHbIE
06pad3oBanus, CBA3aHHBIE € MaCCHBOM.

[To rny6une ¢popMHpPOBAHHSI MAaCCHB OTHOCHTCSI K TPHIIOBEPXHOCTHBIM
runabuccaJbHbIM, Ha UTO YKasblBaeT LIMPOKOe paclpoCTpaHeHHe B NOPOAAX
MaccuBa NMOp(HUPOBUAHBIX CTPYKTYP.

30oHa/NbHOE CTpOeHHe MaccHBa, 00yC/JIOBJAEHHOE CMEHOH MOPOJ OT OCHOB-
HOTO /10 KHCJOrO psila C I0ro-zamaja Ha CeBepo-BOCTOK, MOJATBEpKIAaeT
Bbisog M. A. Uypununa wu JI. B. IlTmenuunoro (8) o BAHMAHUM BpalleHHs
3eMJiH Ha (POPMUpPOBAHHE MHTPY3HUBHBIX MAacCHBOB H JIOKAJAH3allUU OPYeHe-
11U, CBSI3aHHOTO € HHMH. DTOT BBHIBOJ 3akJjiouaercs B caeayouem: «Ckorn-
JIEHHSI OCHOBHBIX MO cocTaBy AH(p(depeHnnaToB H cOGCTBEHHO MarMaTHYeCKHX
pya B obOueM caydae Habgal0AaeTcsd B IOT0-3alla/(HBIX YacTAX HHTPY3HH.
IToctmarmatuyeckue, nerMaTUTOBBbIE M NHEBMATOJUTO-THAPOTEPMabHble 06-
pa3oBaHHs, B TOM YHCJe PYAOHOCHBIE, 3aJjeraloT GoJiblIeil YyacTbio B IOTO-
BOCTOYHBIX M pexke B CEBEPO-BOCTOUHBLIX MJIHM I0T0-3amafHbIX SHJ- H 3K30-
KOHTaKTaX MHTPY3UBHbIX MaccuBoB» (8). ITogo6HOIl 3aKOHOMEPHOCTHIO
o6sanaer u IlaTeiHCKMII MaccuB, B KOTOPOM «... HauboJsiee oGorauieHHbie
THTaHOMAarHeTHTOM ra6G0po pacrnogaralTcss B Oro-3anajHblX 3HAO0KOH-
TakTax..» (8). ;

Ilerporpacgua nopox maccusa

: B cocraBe Kapararckoro MmaccuBa BbIAeJMEHBl CJEAYIOIIHE TPYIIbl
nopoxa: 1) ra66po, raGOpPO-AHOPHUTHI; 2) MOHIIOHHUTHl, CHEHHUTO-JHOPHUTHI,
-aJbOUTOBBIE JHOPUTHI; 3) NHPOKCEHOBBIe TPAHHUTHI; 4) nmerMaToHIHble Ile-
JIOYHbIE CHEHHTBI; D) JalKOBBIEe U KHUJbHBIE 06pPa3oBaHMS.

1. 'a66po, raG6po-AMOPHTEI HMEIOT CEPYIO, TEMHO-CEPYIO OKpPackKy, pas-
HOMEPHO CpeJHe3epHUCTOe CTPoeHHe. B NPUKOHTAKTOBBIX YaCTsAX OTUYETIHBO
NpOsIBJIsieTCA TPAXHTOMAHOCTh HX. Ko/aHuecTBO TEMHOLBETHBIX MHHEPaJOB
HEMoCTOsIHHO M KoJebaercss B npeaenax 35—30Y%, onyckasch B JeHKOKpaTo-
BbIx pasHoBuaHOCTAX A0 20%. ITox MHKpoOCKONOM HOpOAbI HMelT rab6po-
BYIO CTPYKTYypy WJIH NpH3MaTHUeCKH 3epHHcTy0. [lnarnokmnas (65—709%)
anaesun-nabpanop (Ne 47—58), mHorza 30HaA/JbHBIH B rabOpO-AHOPUTAX.
CocraB KpaeBbeIX 30H oTBeyaerT Ne 25—35. YT0os ONTHUECKHX OCell GOJIbIIOH,
‘yaule IMOJIOKHTeNbHBIH. JIBOHHMKH 10 aabOHTOBOMY M KapJcOGaIcKoMy
3aKOHaM.

[Tupoxkcen (13—20%) MOHOKJMHHBI 1O ONTHYECKHM CBOICTBAM
(2V 52—54°;, Ng=1,715—1,718; Np=1,689—1,695; c:Ng =40—42°)
CaJuT-aBruT (1mokasaTesb MpPEJOMJ/EHHs MHHEepPaJOB BO BCEX CJydasix ompe-
ACJAETCS 10 TJIaBHBIM CEUEHHSIM ONTHYECKOll HHAMKATPUCHI). B HeKOTOpPBIX
NHPOKCEHAX YroJ ONTHYECKHX OCell MoBhbimIaeTcs 10 59°, mokasaTesb IpeJoM-

1) Marepuajsl aBropa 1962 r. noﬁTBepxualoT 3TOT BBIBOJ.
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JeHHS M3MeHsIeTCsl PEeJKO B CTOpPOHY yMeHblieHHsi ero. CocTtaB TakHX
NHPOKCEHOB, OYEeBHAHO, OsHKe K AHoNCcHAaM. Berpeuaroress B uAHOMOP(PHBIX
KpHCTaLIax WM OTPAHHUUBAETCS] TPAHSMH TJIAarHOKJ/IA30B.

Marmatuyeckasi poroBasi oOMaHka He XapakTepHa JUIsl ONHCBIBAeMBbIX
1I0pPOJ, OHA OTMeueHa TOJbKO B ABYX 3epHAX, OKpPaIIEHHBIX B MHTCHCHBHO
Gypblil 1BeT, 00pa3yIoOlMUX KaeMKH BOKDPYI NHPOKCEHa, B JIEHKOKPaTOBOH
pasHoBHAHOCTH. Ualle BCTpeuaeTcsl ypasauToBas porosasi OOMaHka, 06pasys
YaCTHYHBIE MJIH NOJHBIE NCEBAOMOP(O3BI M0 NMHPOKCEHY.

Buorur (6—89% )-mepokcen-inenunomenan (2V =10—12° Ng = 1,645;
Np =1,599) saBHo BropuuHbIii. Kpynubie ero Tab/juTyaThie 3epHa npopacra-
I0T NJ1aTHOKJa3, o6pacTaloT NHPOKCEH ¢ YAaCTUYHBIM €ro 3aMelleHHeM, He-
peiKo 3aMelllaloT BTOpHUYHBIT amMdubon. Ob6pasyeT peakUHOHHbIE KaeMKH
BOKDYT 3€peH MarHeTHTa Ha IpaHHlle X c'N/JIarHoKaas3oM. XJ/IODHUT HMeEET
He3HAYUTe/JbHOE PAa3BUTHE W NOABJSETCS MO3JHee APYrHX BTOPHYHBIX MHHE-
pasioB. B niarnok/aaszax XJOpPHT 3amo/HSeT MHKPOTpPEIIHHbI, H B BHJe MeJ-
KHX [SITEH pPas3BUT B' COCCIOPHTOBOM arperate; oOpacTaeT U 4aCTHYHO 3a-
MellaeT NMUpokced, am¢pubdosa, 6uotut. Ilo MukpoTpelmHamM # MO NJaarko-
Kja3y pa3BuBaetcs Hepeako npeHut (2V =-67°; Ng=1,637; Np=1,612;
a:Np~0°).

B enunuunbix 3epHax BcTpeuaercsa snupor (—2V =82° Np=1,725).

Pynnble munepadanl (1o 4% u MeHee) NIpeACTaBJE€Hbl MATHETHTOM H TH-
TAHOMAarHeTHTOM, NPHUCYTCTBYIOT OOBIYHO B KCEHOMOP(HBIX 3€epHAX, HHOI/AA
06pasyloT peleTKH, KOTOPble NMepeceKaroTcsl NoA0OHO CHaiHOCTH KaJsblHUTa.
BuyTpu Takas pemierka o6bIYHO 3alO/HeHa CMecbhbio KapOoHaTa M XJI0pHUTA,
CHapy:KH, KaK npaBuso, o6pacraer y3Koi KaeMKOH XJOpHTa.

M3 akueccopHBIX MHHEPaJOB OTMEUYAIOTCs amaTHT M C(eH.

M3menenuss ra66po u ra66po-AHOPUTOB CBSI3aHBI C MpolleccaMu anbOu-
TH3alHuH, OMOTHTH3AaLUK M XJOPHUTU3AUUH. B H3MEHEeHHBIX Pa3HOBHIHOCTAX
LEHTpaJibHble YACTH 3€PEeH IVIaTHOK/Ia30B 3aMelleHbl COCCIOPUTOM H CEpHUIH-
TOM, CHApYKH KPHUCTAJJbl IJATHOK/IA30B ajJbOUTH3HPYIOTCS. AJbOUTH3 AU
nposiB/IsieTCsl KaK B PACKHCJEHUH IJIaTHOKJAa3a — YMEHbUICHUH B €r'o COCTa-
B€ aHOPTHUTOBOH COCTABJAIONIEH, TaK U B 00pa3oBaHHUH OTOPOYeK ajabOuTAa.
Kpowme Toro, aab6uT pas3BuBaercst no tpeluHaM. [1pomecc compoBoxkaeTcs
M3MEHEHHEeM B CTPYKType MOPOJbl: HAHMOMOP(Hble 3epHA MJaruokaasa Teps-
IOT CBOM KpHUCTasorpauueckue O4YepTaHHs, Kpas HMX CTAHOBSITCS HEPOB-
HBIMH, H3BHJIUCTBIMH. [lapasienbHo ¢ pa3pylieHneM NMJaarHoK/aa30B ypaiauTu-
3UpyeTcsl THPOKCEH, pa3BuBaercsi OHOTUT M XJOPHUT. B KoHeunoM uToOTe
nepBHYHbIe MarMaTHYeCKHe MHHEpaJbl YCTAaHABJIHBAIOTCS TOJNBKO B PeJHK-
Tax MJHM Pa3pylialoTCsi MOJHOCTHIO.

[Tpu comocTaBienny XMMHYECKOrO COCTABA ONHMCAHHBIX IOPOJ C THIIHY-
HbIMH MPEACTABUTEASIMH TPYyNNbl rab0po ycTaHABJAUBAETCS HECKOJbKO BBICO-
KOe cojlepKaHHe B HMX 3aKHCHOTO KeJe3a M CYMMbl HIe04yeil H MOHHXKEH-
HOEe — OKHCH MarHHs H KaJblHs. YBeJHueHHe. ILeJoueil H MNOHHIKEHHE
KaJ/IbllKsl CBSI3aHO C JCAaHOPTHTH3AlMell N1arHOK/1a30B H Pa3BUTHEM aabOHTa
u 6uoruTa. '

2. CHeHHUTO-AHOPUTHl H MOHUOHHTH. CHEHHTO-JHOPHTHI 3aKaPTHPOBAHBI
B BHJle He6OJIbIIOTO TeJia B CeBepo-3anagHoM yriy MaccuBa. OT MOHIIOHHTOB
OHH OTJHYAIOTCS CTPYKTYpPOH M MHHEpaJoTHUeCKUM cocraBoM. Ilo Buemws-
HeMy OOJIMKY 3TO cepble M CBEeTJIO-Cepble pPaBHOMEPHO CpelHe3epHHCThIE
mopoael. ITox MHKpOCcKOmOM ycTaHaBJAMBAeTCs MPH3MATHYECKH 3€pHHUCTAdA
CTPYKTYypa, 3aTyuieBaHHAas BTOPHUHBIMH IpOIleCCAMH M3MEHEeHHsT MUHEPaJIOB.

[Tnarnoxnas (84—709% ) —HHTEHCHBHO COCCIOPUTH3HPOBAHHBII M CEpH-
UMTH3HPOBAHHBIH  oaurok/aas (Ne 20—30; -2V =—=82—84°). Kauuesniii
noseBoi mwnat (0—179%) — natposwiit opTokaas (Ng = 1,5325, Nm = 1,527,
Np=1,526) pesko oTiMuaeTcst OT MJIArHOK/Ia3a N0 GYPLIM TPOAYKTAM pa3-
JIOJKEHH, TaKxkKe YCTYNaeT eMy MO CTeNeHH HIHOMOP(pH3Ma KPHCTA/IOB.
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[Mupoxcen-auoncun (c:Ng =43 2V =+461° Np=1,698) c comepxa-
HueM 559, reneH6epruTOBON MOJeEKYy/aAbl oOpa3yeT H30METpPHYHBIE 3epHa,
coJep:KaHue €ro B Nopoje He mnpesbimaeT 59%. Marmaruueckas poro-
Basg obmanka (c:Ng=13% cNp=—62°% Ng=1,707; Np=1,681,
Ng — reMHO-KOpUYHEBHIH, Nm — KopuuHeBO-Oypriil, Ng — CBETJ0-KeJAThIH
Ng >=Nm >Np)obGpasyer KaeMKH BOKpPYT 3epeH nupokcena. Otmeuaercs 3e-
JieHasi BOJIOKHHCTAsi poroBasi oOManka ypaJMTOBOro THmna M Oypblil OHOTHT.

Pynupiit munepan wmarnetut (2—49%) pasBuBaercs oObIYHO BOJIH3H
poroBoit o6MaHKM W nupokcena. [IpucyTcTByeT amaTHT H M3 BTOPHUHBIX
MHHEPaJOB MaJIOXKeJNe3UCThIl MyCKOBUT (2V =-—45°).

Mounnonutel npeodsaajnaor cpeau nopoj Kapararnckoro MaccuBa, OHH
HMMEIOT PO30BO-CEepBIil 1IBET, MACEUBHYIO TEKCTYPY M, KaK NpaBu/0, MOpPH-
poBuaHoe crpoenue. [Tog MHKPOCKONOM XapakTepU3yIOTCSI MOHIIOHHTOBOH
CTPYKTYpPOil C pe3Ko BhIpazKeHHbIM HAHOMOp(u3Mom miaaruoknasa. ITo koau-
YeCTBeHHO-MHUHEPaJOrHYecKoMy cocTaBy (miaaruoknas — 449, kagummnar —
30, kBapu— 11, nupokcen— 11, 6uoTutT u pyanslit — 4% ) OHHU OTAHYAIOTCSH
OT THIHYHBIX MOHUOHUTOB Tuposasa (mo bperrepy) mpeo6GmnananuemM mnJjaario-
Kjasa HaJ KaJulnaTtoM, GOJbIINM COJepKaHHeM KBaplia H MEHbIUMM —
iBeTHBIX MHHepaJsioB. [lo ocoGenHocTsAM cocTaBa OHH NPUOJAHKAIOTCS K aB-
TUTOBBIM cHeHUTaM Tuna «Grobay.

[lnaruoknasz B MoHHOHHTaX — augesun (Ne 37—45, uame 39—43;
2V =+4-80° nnst Ne 42), unoraa 3oHaJIbHBIN, 4acTo ero TabJaHTYaThble KpHU-
CTaJJjbl 00pacTaloT KaeMKaMH BTOpPHYHOro aabbuta. Kasaummnar-naTpoBbli
oprokaaz (Nm=1,5265; Np=1,522; 409 Ab) B MeHee HAHUOMOP(PHBIX
OTPpaHUYEHHSX, YeM IJIaruok/aa3, o6blyHO caabee mennTHsupoBaH. IlonyTho
OTMETHM, YTO JJIs MOPOJ CYOLIeJ0UHOTO U KHCJIOr0o psiida MaccuBa He Xapak-
TepHo oOpas3oBanue nepTuToB. Kak B MOHIOHHTAX, TAaK H B I'PAHHUTAX H Ile-
JIOYHBIX CHEHHTAX KaJHLINaThl NpeJcTaBjeHbl PEUMYLIeCTBEHHO HATPOBBIMH
OPTOKJAa3aMH, B KOTOPbIX aJbOMTOBas COCTABJSIIONIAd BXOJUT KaK H30MOPP-
Had npuMechb. IlepTuTH 1 MHUKPONEPTUTH BCTPEYAIOTCH PEAKO.

KBapu npucyrctByer o6bl4HO B KCeHOMOP(HBIX 3epHax, mHorjga obpa-
3yeT MUKpOrpaHyecKHe cpacTaHUs C MOJIEBbIM 1U1ATOM.

IIupokcen mo ontuueckuMm cBoictBaM (2V =53—54° Ng = 1,713,
Np =1,691) — canut-aBrur o6pasyeT H30MeTpHUHBIE 3epHA; 3aMellaercs
ypaauTtoBoil poroBoil oomankoil. I1pu stom 3amemennu o6pasyercs cBo6GOA-
Hblli MarHeTuT. M3 apyrux MuHepaJsioB oTMeualoTcsi JIHCTOYKH Gyporo Guo-
THTa, MeHee xeae3ucroro (Ng=1,635, Np=1,589), yem B ra66po u rao-
Cpo-AHOpHTaxX, MarHeTUT B KCeHOMOP(HBIX 3epHax, anaTHT WU HUPKOH.

MoHIOHNTEL 06pa3yloT MOCTENeHHBIe TepeXoAbl K aBrUT-pOroBOOOMAaH-
KOBBIM CHEHHTaM H CHEHHUTO-AHOpHTaM. B mepBoM ciyyae B cocTaBe moJe-
BBIX LINATOB KaJulINaT npeobJaajaeTr HaJl naaruokaasom (kaauwmnart—a7 %,
nJjaruoknas — 19, ksapu — 6, nupokces — 5, ampubosa — 12, GHOTUT H PYA-
ublii —4%), a B TEMHOLBETHOH YacTH MOPOJAbl OOBIKHOBEHHAsI pPOroBas
oomanka (¢:Ng=19—20°, Ng = 1,661, Np=1,646, Ng — rycroii KesTo-
BaTo-3eseHblii, Nm — xeatoBaTto-6ypo3enenbiil,  Np,— CBeTJ0-KeJThIi;
Ng~Nm> Np) —nan nupokcenoM. Bo BTOpom cayuae Hao6GopoT — mJa-
ruoksnas npeob.gagaer HajA KaJjaumwnatoMm (mnuardoknaas —569%, xauu-
unat—I18, kBapu—~8, nupokcen—12, ampuéon—2, 6HOTHT U PyAHbIT-——4% ),
B TeMHOLBETHOH uyacTtu caaurt-aBrur (Ng=1,713, Np=1,691; 2V =48°
penko nosbimasch go 54°). Kaaummnar cHeHHTO-AHOPHTOB HAaTPOBBIH OPTO-
Kna3 (2V=—61°, Ng = 1,5265) c conepxkanuem 25% aan6ura [6].

AnbOUTOBBIE JHOPUTHI 1O BHELIHEMY OOJHKY — Cepble MEJKO3€ePHHCThIE
nopozibl. CTPpyKTYypa MX INCeBAONPH3MAaTHUECKas CO CJaelaMu NMepeKpHCTaJIH-
sauuu, KosnuecTBeHHO-MUHEpAJOrHYeCcKiii COCTaB: IJardok/aas —749 mnu-
pokceH —7, aM(pu6o1 —14, GHOTHT U MarHeTut —5Y9%.
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[Tnarvoxnas-anp6ur Ne 8—10 (Ng = 1,540, Nm = 1,535, Np = 1,5315,
2V=--84°) B HenpaBHJbBHBIX 3€pHaX (¢ BOJHHUCTHIM noOracaHueM. YacTo
ycranaBsiuBaercs obuias TabauTtyatas opMa KPHCTAJJIOB, HapylleHHas
0/1aCTE30M.

[Tupoxcen B OKpyTrJBIX 3epHAX, MO ONTHYECKUM cBoicTBaM (4-2V=57—
99°, Ng=1,722, Np = 1,696) — nuoncun-caiur c comepxanuem 409 re-
nenbeprura, Kak npaBu/o, o6pacraer KaeMKaMu jenugomesnana (Ng=1,652,
Np =1,598) nau poroBoit 06OMaHKOi, MepernoJHeHHOll CBINbIO MarHeTHTa.
Ampubon 6mnsok kK kepcyrury (Np= 1,688, v>r). 910 rycrookpamenHas
poroBasg oOOMaHKa ¢ Pe3KHM IJIEOXPOM3MOM OT 4yepHo-Gyporo 1o Ng mo
x)eatoro 1o Np obpasyeT Hempasu/abHOi (OpMBI 3epHA, NPH JajbHelleM
OKHCJIEHHH 3aMelllaeTcsd pYAHBIM MHHepaJoM. PyIHblii MHHepaJ mpejicTaB-
JIeH MarHeTMTOM, B TOHKHMX HrOJOUKaX OTMedYaeTcs alaTUT H B TPEIlHH-
Kax — KapOoHar.

3. IlupokceHOBBIE TPaHHUTHI — CBETJO-CEPO-PO30OBATOTO HJAH  6GEI0TO
1BeTa C MEJKO- U CpPeJAHe3epHHUCTOI CTPYKTYPOIl, MOUTH BCerja sicHo mopdu-
poBuanble. MHUKPOCTpYKTypa TrpaHUTOBasg ¢ pPe3KUM KCeHOMOP(hHU3IMOM
KBapua.

[Tnaruoknas (389 ) no cocraBy oauroknaas (Ne 18—30, 2V — Goubuioi
orpullaTe/bHbIl), Hepeako Kkuciaee — 10 Ne 10 o6pasyer TtabautuaTble
XOpoLIO orpaHeHHble 3epHa, yacTo 3oHauabHbIl. Kaaummnar (239% ) — opTo-
Knaz — 2V=-—73% Nm =1,524; Np = 1,520 ¢ conepxkanuem 209 asab6ura,
pPeaKo OpPTOK/IAa3-NepTUT, B NPU3MATHUYECKUX KpHcTaJgdgaax, uHorga obpasyeT
fipocthle ABOHHUKH. [losreBble wmmaTbl oOblYHO pasgaoxkeHbl. Kpapi (25%)
B KCeHOMOP(MHBIX pas3/au4yHOli (POpPMBI 3epHax.

[Tupokcen (4% ) — mmoncun (2V = 56—58°; Ng = 1,705, Np = 1,675)
oGpasyer HelnpaBHJ/bHble HJIU OKPYTJble ¢ MHODPOUHUCJAEHHBIMH TpPeLIMHKaMH
3epHa. M3 BTOpOCTeneHHBIX MHHEPAJIOB OTMeyYaloTcs 6J/e/lHO-3e/IeHblil aKTH-
HOJIUT, GHOTHT, MATHETUT H LHPKOH.

4. IllenoyHble CHEHUTHI — CBETJIO-PO30BaThie JEHKOKPATOBbIE MOPOJBI,
rpy6o3epHHUCTHIE, TerMaTou/iHble. Benuunna KpucTa/aIoB KaJuuinara JOCTH-
raet 2 cm. MuHepa/sioTHUYeCKHl C€OCTaB JOBOJIbHO OJHOOOpa3eH M MOYTH
HalleJ10 COCTOMT M3 HaTpoBoro optoknaasa (Ng=1,532, Nm =1,529) c co-
nepxanuneMm 509 anbOUTOBOH MoOJieKYJbl, opTokaasnepTura. Ilaaruoknas
B NEPTHTAX — TOHKOC/JBOINHHUKOBAHHBIH aabbur (Ne 3--5).

B eanHWuHBIX 3epHAaX OTMeEUYalOTCsd KBapll, anbOUT, releHOeprHT,
(+2V =62—64°;, Np=1,718), KaJabUUT, aKTHHOJIMUT, OHUOTHT C TOHKOH
chinblo MarHefuTa. I'eMaTuT 3amonHseT TPELIMHKH.

5. JlailkoBble U KHJbHBIE NMOPOJABI B HOpsAKe UX (POPMHPOBAHHS IIPe-
CTaBJ/eHBbl I'MYyOOKO aJibOMTH3UPOBAHHBIMH JAuabazaMu, CHEHHUT-OppUpaMH,
MHUKpPOCHEHUTaMH, Anaba3zamu, MUKpoanaba3aMu U Auaba30BbIMH NOPQUPH-
TaMu. OHu NpUypOYeHBI K TpelinHaM cyOMepHIHOHAJLHOIO NPOCTHPAHHUA,
MMEIOT KPYTOe MajeHHe W MOILHOCTH, He NpeBbILIAloIHe TMepBbiX 3—4 M.
OcHoBHasi Macca JaeK pacrnoJjiaraercsi B noJjie MOHIOHHTOB.

Fay6oko anbOGUTH3MpOBaHHble JAHAa0asbl MMeEIOT 3€JeHOBATO-CepYIo
OKpacKy, MAacCHUBHYIO TeKCTypy. PelKO u3 OCHOBHOH MaccChl BbIJe/SAIOTCH
ilop(UpoOBbIe BKpalJeHHUKH MJariok/aasa. [log MHKPOCKONOM YycCTaHaBJ/H-
BAIOTCs1 PENHMKTBbl Aua0a30BOil CTPYKTYpbl H NEePBHYHBIX MHHEpAJIOB, yallle
nupokcena. Ilaaruoknas Hauenao anbbutuzupyercsa. OTmeuaercs snuAOT. 3a
CYeT 3THX NOPOJ B KOHEUYHOM HTOre 06pasyloTcsi MeTacoMaTHUECKHe albOH-
THThl. [lo crenenm u3aMeHeHHs 3TH JaliKH OTHOCATCsS K HaunGo/ee paHHHUM.

Cuenut-noppupbel OKpauleHbl B PO3OBBIH LBET, HMEIOT, KaK NpPaBuUJo,
nop(UPOBYIO  CTPYKTYPY, B NOP(HPOBLIX BBIAEJICHUAX — caa00 30HAJbHBIH
anbOut-osnurokaas. OcHOBHasg Macca HMeeT CTPYKTYypy, MOJ06HYIO TpaHo-
©/1aCTOBOI, W COCTOMUT M3 NOJYPa3J/OKEHHbIX T0JEeBbIX LINaToB. MHorpa oT-
MeuaeTcsd NUPOKCeH M3 psjga JAuoncuia-refenbepruta. I[lo mnpucyrcrBuio
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KCEHOMOP(HOTO /M OKPYIVIBIX 3€epeH KBaplia BBIJEJAAIOTCA KBaplleBble
U GecKBaplieBble Pa3HOBHIHOCTH CHEHHUT-IIOP(UPOB.

MukpocueHUTbl 06pa3ylOT BeTBSILIMECH 2KHJKH, MOIHOCTb KOTOPBIX
He NpeBbIlIaeT NepBbIX caHTHMeTpoB. Ilo cBoeMy cOCTaBy M CTPYKType OHH
OTBEYAIOT OCHOBHOI Macce CHEHHT-MOP(HUPOB.

Cpenu naek OCHOBHOTO COCTaBa MMEIOTCS CBeXKHe PA3HOBHHOCTH JHa-
6a30BbIX MOpGUPHUTOB M caabo AMareHeTH3HPOBaHHBIE AHA0a3bl, MUKPOAHA-
6a3pl ¥ 1uabazoBble nophuputel. CBexue auabasoBbie TOPGUPUTH B Hophu-
pPOBBIX BKpalJIeHHHKax cojep:kar maruoknas (Ne 50—60) wu  aBrur
(2V=-+447° c¢:Ng=43°, Ng=1,720, Np=1,697). OcnoBHasgs Macca
(60% ot oO6bemMa mopoAbl) HMeeT O(PUTOBYIO CTPYKTYPY H COCTOUT M3 TJa-
ruoksaaza Ne 45, aBruta M He3HAUYHTEJbHOTO KoJuuecTBa xJjopurta. Cpexkue
Auaba3bl UMEIOT JOJEPUTOBYIO CTPYKTYpPY H cJaedyiouiuil coctas. [lnaruo-
kna3 (Ne 75—90, uamre Ne 85, 2V =--89°, 30oHa/bHBIIl — COCTAB B KpPaeBbIX
yactax 3epeH onyckaercs A0 Ne 40-—45) cocrasasier 559, MUpOKCeH MOHO-
KJAUHHBIA U poMmOuueckuit — 309 (poMOGuueckuil HecKoJbKO INpeobJanaer).
MOHOK/IMHHBIH ~ NHPOKCEH  HMeeT cJeayiouine  cBoiictBa — 2V = 58°%;
c:Ng=42—43°% Ng =1,713; Np = 1,691, o6pasyer okpyrible 3epHa, pas-
Jaraetcs ¢ o6pasoBaHHeM TOHKOH chili pyjaHoro muuepasaa. Hdo 15% co-
craBJasieT 6ypblil GUOTHT.

JluarenerusupoBaHHble JalKH OCHOBHOIO cocTaBa — janabGasa, MHKpO-
nuabassl 1 Anabas3oBble MOPGUPHUTHL HMEIOT, KAK NPAaBU/I0, THAJONHIAUTOBYIO
OCHOBHYIO Maccy, KOTopasi COCTOHT H3 CMECH aJbOHTH3HPOBAHHOIO MJaruo-
KJa3a, MOHOKJHHHOTO MUPOKCEHAa, XJOPHTa U PYAHOro MHHepa/aoB. B mop-
(HPOBHIX BKpalJeHHHKax noppuputos — mjaruoknas (Ne 40—50) u aBrur.

B 3akuaiouenue nerporpauueckoro OnMHCaHHsST OTMETHM KPAaTKO COCTaB
NPOAYKTOB KOHTAaKTOBOIo MeraMop¢usMa MHTPpY3uu. Ha KoHTakTe ¢ Maccu-
BOM YepHBle M3BECTHSIKH €HHMCEHCKOH CBHUTBI OCBETJISIIOTCSI, MPeBpallaioTCs
B MpaMOp MJH CHJIBHO OKBaplLOBBIBAIOTCHA. MOUIHOCTH 30HBI KOHTAKTOBOIO
usMeHenusi He npessimaet 200 u. Ha ceBepHoM KOHTaKTe HHTPY3HU C BMe-
HIAaIOWUMK  IOPOJaMHU OTMeueHa MaJioMolllHasi 1oJsioca cKkapHoB. B cocrase
CKapHOB MPHCYTCTBYeT rpoccynsip (npeobaajaeT aBruT U MarHeTHT).

Hekoropbie 4epThl METPOXMMHUHM MOPOJA MaccuBa

B Taba.' 1 npuBoAATCS XHMHUYECKHE COCTaBbI M Pe3yJbTaThl Iepecuera
ux no A. H. 3aBapuuxomy, nopoa, caaramoumx maccu r. Man. Kaparar.
AHa/u3bl BBINOJHEHBI B xuMJjabopaTopuu KpacuosipcKoro -reoJornyeckoro
ynpasJeHusi. AHaJU3UpPOBAJHCh chaeayloiine o6pasubl: 1 — ra66po, 2 — rao-
6po-auopuT, 3— rab6poaAnOpuT, 4 — nuaba3oBblii nOpHUPHUT, 5 — aAuabas,
6 — nua6a3, 7 — MOHLOHHT, 8 — MOHLOHHUT, 9 — MoHLOHUT, 10— mopdupo-
BUJAHBIA cHeHHT, 11 — MoOHIOHHUT, 12 — MOHIIOHHT, 13 — IIIE€JIOYHO CHEHHT,
14—15— nupokcenoBriii rpauut, 16—17— MeracQMaTH4yecKHil anabOUTHT.
[Tpumeuanune: Anasauser 11 1 12 3aumcrBoBanel u3 oruera lO. I'. lllepGaxoga.

ITo 0coGeHHOCTSIM T'eoJIOTHYeCKOro MOJIOXKEHHS, MOP(ONOTHI U COCTaBY
Kapararckuii maccuB 6au3ox K IlatbiHcko-Kyab-Taiirnickomy HHTpPY3HB-
HOMY KOMIZIeKCy, u3BecTHOMY Ha lore Kysneukoro Asartay. ToT ke BBIBOJA
caellyeT M3 aHa/au3a TNeTPOXMMHYECKOH JuarpaMMbl MO 3aKOHOMEpPHOMY
poio BexTopoB, no A. H. 3aBapuukomy. [Topoabl MaccuBa B I[€JIOM IO CBOE-
My XHMH3MY OJH3KH K CpeJHHM cocraBam nopoi P. Hemwu.

Bce nopozabl MmaccuBa OTHOCATCS K MOPOJAaM HOPMaJibHOrO psijia Heslo-
coimeHHbBIM Al;O3 (BEKTOpPHI IJIOCKOCTH asb opueHTHpoBanbl BnpaBo). Cpas-
HUTEJIbHO T10JI0Tasi OPHEHTHPOBKA BEKTOpPA B MJOCKOCTH ¢Sb yKasbBaeT Ha
3aMeTHOe CoJlepKaHHe KaJ/ihsl B COCTaBe IleJouel, a OTHOCHTE/IbHO GJIH3KOe
MX PAaCHoJIOKEHHe K JIMHUM SO—Ha OOILYIO LIeJOYHYIO ClIellHaNu3alHio nopoL
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Puc. 1. Tlerpoxumuyeckass JauarpamMa IIOpOJI Maccusa
ropel Maneiii Kaparar (mo merony A. H. 3aBapuuxoro).
[lepeuenb XuMaHaAJW30B NMOPOJA MaccHBa JaH B TabJaule.

Jlnsi cpaBHeHHS HaHECeHbl CPeJHHe COCTaBbl aHAJOTHUHBIX
nopox mno s u Hekotopnle mnopoast ITatwiHcko-Kyib-
Tafirunckoro unrpy3uBnoro komniexca (no C. C. HubeHok,
['. B. ToasikoBy, A. E. TeneweBy) u maccuBa r. Korrax

(mo C. JI. Xandpuny). 18— cuenur <«Groba» u (dnenb-
wrefin 1911, an. 2a) r. Korrax, 19 — nAHOPUT-MOHLOHHUT,

r. Korrax, 20 — asruroBmii cuenut, r. Korrax; 21 — cpen-
HeHopMaJsibHOe ra66po, r. IlaThiH; 22 — KBapueBblil 11e104-
HOil cHeHHT T. Yayr-3ac; 23 — utesounodt rpanut. r. Ilop-
Taiira; 24 —ra66po. r. Illop-Taiira; 25— poroBoo6MaH-
kKoBoe ra6G6po, r. lllop-Takira; 26— HeTOYHOH CHEHHT
r. Hlop-Tafira; 27 — wenoynoit rpaHocuenur, r. Ilop-
Taifira; 28 — ra66po-Hanu, 29 — nua6a3z [sau; 30— no-
sneput Jlaau; 31 — MOHUOHMT [l37H, 32 — 11eJIOYHOM CHEHUT

Janu; 33 — rpauut Jaau.




1%

Ta6anua 1

Oxucist 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
emin 1,81 1,92 1,59 1,61 0,97 1,03 0,67 0,76 0,77 057 0,57| 1,081 0,47 | 0,67 0,65 0,60 1,68
SiO, 46,91 | 49,60 | 52,86 |53,84|54,06 | 50,42 | 62,52 | 63,04 | 60,52 | 63,43 | 61,60|61,57|65,90 | 68,40 | 69,42 | 64,24 | 55,81
TiO, 1,96 | 2,06 1,12 | 1,09 1,26 | 1,45 | 0,78 | 0,76 | 0,89 | 0,72 0,82 0,97/ 0,12} 0,44 | 0,39 | 0,64 |
Al,0s 15,47 | 18,06 | 19,38 |16,17|17,32 | 17,40~ | 16,08 | 15,59 | 16,50 | 16,78 | 16,71|16,60(18,15 | 15,01 | 15,09 | 15,67 | 17,40
Fe,03 A g8 199-37 2,09 | 1,44| 4,36 | 1,05 5589 154 | 2,04 189 | =4:801-.3:093 | 0,12 0,07 :| 0,15 0,13 0,66
FeO 8,91 7,58 | 4,96 | 6,90| 4,89 | 8,69 3,02 |- 4,02 7| 4,10 | 3,18 | 4,00} 1,46| 1,51 | 2,37 1578 212250 4,20
MnO 0,20 | 0,18 0,10 .| 0,151°0512 =0 16 0,09 | 0,10 0,10 0,08 0,07 0,04| 0,03 | 0,04 0,03 0,06 0,08
CaO 9,81 | 8,27 7,76 | 6,88| b,86 1 0 22 G2 400 | 3,96 | 246 1 5,181 3,301 0,96 | 3,37 .| 3,08, 75,71 7,78
MgO 4,681 3,05 | 2,29 1 3,921:3,35:" <5742 1,82 | 1,94 1,74 17063 1,04 0,87| 0,02 | 0,8 | 0,74 | 2,04 3:22
P,Osy 0,34 | 0,41 0,28 | 0,36/ 0,32 0,39 0,26 | 0428 0,29 0,21 0,08/ 0,14| 0,087| 0,18 0,14 0392 0,22
S — 0,020 0,020 u/o6.| 0,020| 0,023 | n/o6. 0,020., 0,020 0,020 — — 0,020, 0,020 0,020 0,020| 0,020
Na,O 3,78 | 5,80 | 5,90 | 5,15| 5,80 | 4,40 BESH 465 75,7001 5 52 1k 5. 2715566} 7550 |:5,30 ] -4,65 37,65 5,55
K,0 Vbl 1539 1,69 | 2,39| 1,60 | 1,20 9200 - 3:60 1V :3;20: 12450201 ~3.50[ 4,284, 7 8,705} 4,121 0,89 2,48
Cymma 100,16 (100,69 {100,02 [99,90 99,91 (100,55 |100,80 (100,28 | 99,81 |100,60 [103,74|99,8 (99,56 (100,38 [100,22 |100,34 | 100,21
s 56,0%=/759:5 63,4 . [62,3 [63,2 ‘| 59,0 0.4 . 71,6 -|69,5 ['72,07 | 6875 [ 71,0 74,1 76 7755 70,5 64,5
a 107 <5153 16,0 1458+ 15,3-| 11,6 5 1.15,2 1752 19,2 16505]18,87|23,1 ~16y6 15:8 e 15,9
¢ 5,2 4,8 5,4 3,4 | 4,1 6,0 2,5 2.7 2,4 1,6 S Balel RG0S 15 1,9 1,4 3,8
b 28,1 | 20,9 15,2 21195 217 4172354 5022105 10,9 T2 198 Te8rd 5243 6,0 4,8 110 15,8
Q —14,6 |—-16,4 |—10,6 |—8,4|—8,3|—11,2 Gl 1051 250 40 3l=9 9210206 | 1 b | 417,59 255 5,4 —6,6 "
¢ 94.9 2679 :1.28,6° 195:4 | 17,0=92:7 20:0-51:20,3 - 12159 19,5 26,2 26,9 129,5- | 39,7 3672 sl 475 36,3
m’ 28,8 - 95,7 7126,6 - |:34,0 {32,837, 20 13059 - 126,9 15,0 1330171714350 7 152226 25,0 | 30,1 34,7
F 46,3 | 47,4 | 44,8 |40,6 |49,3 | 39,8 45,3 3,488 51,2 | 65,5 | 60,8 [56,0 |67,5 | 37,7 38,8 22,4 29,0
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[Tpononxenne Tabaumuer 1

OKucabl

6 8 9 10 ‘ 11 12 13 14 15 16 7
azc 2,08| 3,19 2,97 | 4,36/ 3,74| 1,94| 6,44| 5,63| 7,17 | 12,0 | 5,72| 10,4 | 46,2 | 11,0 830 1129 4,2
n 79,3 | 86,3 | 84,1 |76,9 |84,7 | 84,6 | 71,7 | 66,4 | 73,1 | 63,3 |69,6 | 66,5| 70,8 | 68,6 | 63,1 | 92,5 | 77,2
t 5. 50 o o e oy | 1,57 | 1,6441,75} 2,111 0,951 0,957 1,1 50 kT A A R G L B T S 4 B8 O
P 14,9 9,954} 12,2 | 6,31421,9 35018 1123 1150 2284812 30,113,000 ¥ 2,8 0,6 3,37




maccuBa. Ha 3To e ykasblBaeT u cMellleHHe (DUTYPATUBHBIX TOYEK BIIPABO
Ha IUIOCKOCTH asb ¢ yBeJqHYeHHEM COJepKaHMs KPEeMHEKHCJOTHl B NOPOJaX.
CwMmelnenne BepXHHX (DHIYpPATHBHBIX TOYeK JHarpaMMbl B IJIOCKOCTH asb
B CTOPOHY BEPUIMHBI S CBH/ETEJIbCTBYET O SICHO BbIPAXKEHHOH IaHTesJepH-
TOBOH TEHJEHIIMM, KOTOpas XapakTepHa /5 BYJKaHHUECKHX acCOollHalluif
nopoj IejaoyHoro psaaa. Jpyrue oco6eHHOCTH coOCTaBa MOPOJ MacCHBa
TaKKe ACHO OTpa’KeHbl HA JUarpaMMe H B YHC/JIOBBIX XapaKTepPHCTHKaX, KO-
TOpble NpHBeJeHbl B TabJHIe.
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