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YIK 553.521 ; 551.25

Ha npumepe amorpannrtoB Cubupm, Kasaxcrana nm Cesepo-Bocroka
CCCP paccMOTpeHH OCOGEHHOCTH T'eO0JIOrHYeCKOro CTPOEHHS, MHHEpalb-
HOro cocrasa H CTaAHﬁHOCTH c]:opmuponamm MAacCHBOB PEIKOMETANbHBIX
CI010COAEPIKAIHX (NIIOMA3HTOBLIX) aJb6GHTH3NPOBAHHBIX rPaHUTOB pas-
JIHYHBIX napareHeTHYeCKHX THNOB H HX NOJOXKEeHHE B TPAaHHTOHJAHOM MpoO-
necce. Ilompo6Bo aHaJH3HpYeTCsl pacnpejieJenHe XapakTepHBIX aKoec-
copubix (Ta, Nb, Zr, Sn, Be, Li, B), paccesHHHIX pEIKHX 3JIEMEHTOB
(Li, Rb, Cs, Hi, TR, Sr, Ba u zap.), a Takxxxe Mo u W B MaccHBax aiib-
6HTH32POB&HHHK TPAHHTOB B 3aBHCHMOCTH OT HX MNapareHeTHYeCKoro
THIIA H HHTEHCHBHOCTH aJbOHTH3ALHH. ,[[anu NeTpOoreHeTHYecKas MoJI1edb
QJOPMHPOBRHHE H (IIHEHKO-XHMH‘-!ECKaH Knaccucbuxauan IJIIOMa3HTOBEIX
aﬂbﬁHTHE!HPOBaHHbIX TPAHHTOB. X

MOI-IOT‘]JEC]JHH paccuHTaHa Ha reoJiOroB, NETPOJIOroB H TEOXHMHKOB.
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MPEHCIOBUE

K a156HTH3HPOBAHHBIM, H/IH AALGHTOBLIM («HATPOBBIM>»), TPAHHTAM
OOGBLIYHO OTHOCATCS TPAHUTOH/BL, B KOTOPBIX IPeob/ajaloliiM MoeBbiM
IINaTOM SIBJASeTCS aJbOUT, cocTasasiounit Hepeako 10 50% mopoast
u Gonee. Cpean HHX IIHPOKO PAacnpoCTpaHeHbl PA3HOBHIAHOCTH € PasHoO-
oGpasnoil akneccoptoii Munepanusauueii (Ta, Nb, Zr, Sn u 1p.), KOTO-
peie B nocaegnue 15—20 jeT BHIABHHYJIHCH B PAL BazKHBIX H TNEPCEK-
THBHEIX HCTOUHHKOB PEAKOMETaJbHOTO Chipbsi. Bompocel renesuca, 30-
HAJBHOCTH, TEOXHMHH H MHHEPAJOTHH aJbOHTH3HPOBAHHBIX TDAHUTOB
cTamH TNpeAMEeToM OCTPbIX JAHCKYCCHIl H 3SHEprHUHBIX Hcc/eL0BaHUE
(Aneabunn, ®easaman, 1958; Beye n ap., 1962; beye, 1968, TyrapuHoB
u ap., 1968; Tunsbypr, 1972 u MHorue Apyrue), WHTEpPeC K KOTOPLIM
06YCA0BIeH WHPOKHM KPYTOM 3aTParuBaeMbIX B HHX «BEUHBLIX> npobJem
SHJIOFeHHOTO PY/I0- H MUHEPAI006pa30BanMs: TEKTOHHUECKOH MOSHILH
pejiKoMeTaJbHBIX TPAHHTOH/I0B, COOTHOMIEHHT MATMATHIECKOrO H METACO-
MATHUECKOro B HX reHe3ice, HCTOUHHKA PYAHOTO BeulecTBa u Jp. Kpu-
THUECKOe pacCcMOTpeHHe npobieM pelKoMeTaJbibiX TrpaHHTOB (Tuns-
6ypr, 1972) moka3biBaeT, 4TO rJaBHOM 3ajaveft ¥ MCTOUHHKOM HHGOD-
Malui B npobaeMaTHKe PeIKOMeTalbHBIX DNPAHHTOB NO-TPEKHEMY
OCTAeTCs JIeTaJbHOe H3yueHHe TreoJOrHYeCKOro CTPOGHHA M [BEIIeCT-
BeHHOTO COCTaBa AaNoOrpaHUTHBIX MAaCCHBOB, 3aBHCHMOCTH MapareHe3u-
COB 110P01006Pa3yIOIHX H AKIECCOPHBIX MHHEPAJIOB OT (HIUKO-XHMH-
yecKHX YCJAOBHIl MHHEPa1006pasoBaHus.

Hacrosimas KHHra NOCBAIIEHAa PeiKOMeTaJabHBIM [II0Ma3HTOBBIM
(C110/10CO/Ie PR A LM ) anbOHTH3UPOBAHHLIM ~ IPaHHTaM, B 3BOJIOLHH
COCTABA KOTOPBIX /JOCTAaTOYHO OTYETVIHBO MPOABJSETCH TEHACHIIH
K yBeIHUEHHIO COJepKaHHus aabbHTa BILIOTb 10 06pa30oBaHus HHTEH-
CHBHO aJbOHTH3HPOBAHHBIX TPANHTOB W aabOHTHTOB. TagHe aabOHTO-
Bble TPAHNTH BBIAEISAIOTCH aBTOPOM B CaMOCTOATEJbHYIO MeTacoma-
THyeckyio (popmauuio (Kosams, 1971a, 6, 1972a, 6). OcHOBHOE BHH-
MaHHe B paboTe YAeNeHO CJIeLYIOUIHM BOPOCAM: 1) cHcTeMaTHYECKO-
MY OMHCaHHIO TEOJOTHUECKOTO CTPOeHHs, BELIECTBEHHOro COCTABA,
20HANBHOCTH © CTAaAHAHOCTH (OPMHPOBAHHS MAaCCHBOB aJbOMTH3HPO-
BaHHBIX TPAHHTOB Pa3JHUHBIX NapareHeTHUYECKHX THIOB; 2) H3y4EHHIO
XHMHAYECKOTO COCTaBa M NapareHeTHUecKHX OCOOEHHOCTEH TI/IaBHBIX
MHHEPAJOB  TEPEMEHHOro COCTaBa a/JbOGHTH3MPOBAHHBIX ~TPAHHTOB
(cof1, TOJEBBIX LINATOB, TOMNA30B, am0auronnTa); 3) aHaaH3y MoBe-
JeHHs XapaKTepHLIX AaKIEeCCOPHbIX PYAHBIX W PACCEsHHBIX DEAKHX



"

5/eMEHTOB B Tpolecce (GOpMIpOBaHHs aNbOHTHSHPOBAHHBIX IPAHHTOB;
4) paspaboTke HempOTHBOPEYHBOH NeTpOreHeTHUECKOH MOJeH top-
MHPOBaHUsS ¥ (DHINKO-XHMHUYECKOH KaacCHUKALMy  TIIIOMAa3HTOBbIX
anbOUTH3NPOBAHHLIX IPAHHTOB.

Pa6Gora npoBoAn/ach B 1962—1973 rr. B JabopaToOpHH TeoXHMHH
peikux sneMento MucrnryTa reoXuMun CO AH CCCP, Bosryiasias-
meiics cuayana E. B. 3HaMeHCKHM, a 3aTeM B. 1. KoBaneHnko, moj
06IIIM PYKOBOJACTBOM YJ/IeHA-KOPPECHOHICHTa AH CCCP JI. B. Tay-
cona. Heob6xoaumble aHaJHTHUECKHE MCCIEL0BAHMS OBIIH BHIMOJTHEHBI
B 1a60OPAaTOPHH TEOXHMHH PEJKHX SJIEMEHTOS, XHMHKO-aHaIHTHUECKOT
(pykoBoxutesr B. M. HoBHKOB), ONTHYECKOro CMEKTPaabHOro aHasi-
3a (pykoBomHTeNb IOKTOp (H3.-MaT. HAyK q. II. Paiixbaym), peHtre-
HOCMEKTPAJbHOTO aHaju3a (PYKOBOAHTE]b KaHIHIaT ¢u3.-maT. HAyK
B. I1. Aponnn), Kabunere (H3UKH MHHEPAJOB (PyKOBOAHTEIb KaHH-
nat  ¢ms.-mar. mayk M. JI. Jlammpec) Wmcruryra TEOXHMHH
CO AH CCCP. OcHoBHble XapaKTepHCTHKH MpHMEHBIIHXCH aHaJ HTH-
yeckix MerToauk mpusenens B kuure B. W. Kopamenko, M.H. Kysb-
muHa m ap. (1971). AaekTpoHOTpaduecKHil aHaTH3 CHIOJ MPOBOLHI-
csi B JaGopaTopuH 3JeKTpoHOrpaduu UTEM AH CCCP (pyxoBonu-
Teb 10KTOp reod.-MuH. nayk b. b. 3pAruH).

B mpoBefeHnH TNOJEBHIX pecsieioBaHuli M 06paboTKe KOJMJIEKIHIT
$ObINYIO TIOMOIIb aBTOPY OKa3anH A. C. ba6xun, A. M, I'peGeHHHKOB,
E. C. ITunuyk, E. H. CwmonsHcKHil 1 Bce COTPYHHKH naGopaTopui
FeOXHMHH PefKux s71eMenToB MHCTHTYTa TEOXHMHH CO.AH CCCP.

Brinosneniio padoThl  cnoco6CTBOBANO obcyxIente OTAeIbHBIX
ce sranos u peayabratos ¢ 0. B. AnexmubiM, B.A. JKapHkoBeIM,
B. M. Kosanenko, M. 1. KysbMUHBIM, ®. A. JleruugosbiM, A. C.T1aB-
Jienko, D. Y. TlonoanuToBeiM, B. C. Camoitropeim, Y. H. TumodeesbiM,
¢reNaBIIUMH Pl BaXKHbIX KPHTHIECKHX 3aMeuaHHii.

ABTOp HMCKpeHHe NpPH3HATEJEeH 3THM TOBADHINAM, 4 TaKKe BCEM
corpyannkam MmcTutyTa reoxXnMHH CO AH CCCP, UTEM AH CCCP
¥ TepPUTOPHANBHBIX TeOJOTHYECKHX ynpasJieHiil, CONEHCTBOBABLIHM
NpOBELEHHI0 PabOTHL.



YCIOBHBIE OBO3HAYEHI

Ab — aJbOHT
CAm — aHOPTHT
Aun — aHAaJy3uT
br — GHOTHT
Iem — reMaTHT
I'p — rpasar
Ks — KBapit
KIILI — KaJiieBhlil MoJieBoii
mnar
KIIII Rb — py6uauessiii  Kom-
NOHEHT  TOJIEBOTO
nnara
JIBT — MUTHEBHIH  GHOTUT
Jlen — JIETHIO0THT
JAOPMy  — jputnesbiit ¢eHrat-
MYCKOBHT

JIOMy3T — nutHeBniit GeHrnt-
myckoBHT 3T

JIMy — JIUTHEBBLIH  MYCKO-
BHT

Mxkan — MHKPOKJIHH

Mr — MAarHeTHT

My — MYCKOBHT

Qur — OJIHTOKJIa3

1 — OpPTOKJIas

ITup — NUPHT

ITa — MJarHoOKJa3

ITar — TOJHIUTHOHHUT

[Tpt — MPOTOJHTHOHHT

Cno — CHAEPODHIIUT

Ca — ¢JI0/1a

Can — CeJaJIOHUT

Cu — CEepPHIIHT

Tar — TPH/IMTHOHUT
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— TOMmas

— TAHHHOJHT

— (pJIOronuT

— (II0OPHT

— (EHPHT-MYCKOBHT

— UHHHBAJIbIHT

— yKeJIe3HCThilt BHOo-
THT

— JKeJIe3HCThIH JIenu-
JIOJTHT

— ManHe3HaJbHBIH
OHOTHT

— cymMa

— YroJ
oceH

— DOJILIION TIOKAa34-
Te/b MPeJOMJIEHHS

ONTHYECKHX

MHHepaJa

— PEHTreHoBCKasn
TPHKJIHHHOCTE

— naBJIeHHe

— JaBJieHHe napos
BOJIGI

— of1nee JlaBJeHHE
B CHCTEMeE

— XHMHUYECKHH MOTEeH-
[HaJa

— aKTHBHOCTb (TOpa
— OTCYTCTBHe aHaJH-
THYECKHX [aHHBIX
—conepKaHue  3Je-
MeHTa HHXKe npeje-
Jla 4yBCTBHTEJbLHO-

CTH aHaJH3a



TEOJIOTHA, IIETPOTPA®IA W MHUHEPAJIOTHA
AJNBBUTH3NPOBAHHBIX TPAHUTOB

M3yueHrWe reoJOrAYECKOr0 CTPOGHHsi W  BelleCTBEHHOro COCTadBa
anbGHTH3MPOBAHHBIX TPAHHTOB Ienecoobpasio MPOBECTH TO HX €CTe-
CTBEHHBIM TaparcHeTHYeCKHM THIAM, B KOTOpPbe OOBEJHHSIOTCS Mac-
CHBbI, XapaKTepH3ylOUIHecs MPUCYTCTBHEM H 3aKOHOMEPHOH 3BOJIIOIH-
efi cocTaBa ompefeeHHbX (THIOMOPGHBIX) MHHEPAJOB B MapareHesu-
cax T/aBiBIX IOcaeMarMamuueckux craauif. [leranbHoe HcClel0BaHHE
COCTaBa W MAPAreHe3HcoB IVIABHBIX THIOMOP(HBIX mopoL006pasyIoIHX
(crron, Tomasa, aMO/JHrOHHT-MOHTeOpasnTa) M AKIECCOPHBIX MHHEpd-
JIOB C YV4eTOM HMEIONIHXCSl PEOXHMHUECKHX AaHHBIX MO3BOJSET BhILE-
auTe B (HOpMalMK IIOMA3HTOBBIX aJlbOHTH3HPOBAHHBIX TPAHMTOB TO
Kpafineii Mepe WIECTb NapareHeTHYECKHX THIOB MaCCHBOB (Beyc, 1968;
Kosaab, 1971a, 6, 1972a, 6; Kosanb, IOpuenko, 1972): MyCKOBHTO-
suiil ¢ munepaiamu Be, Ta, Nb; MYCKOBUT-IeNHI0THTOBbIH (2 MOATH-
na) ¢ mupeparamu Ta, Nb, Li, a Takxe W uwan Be, Mo n Bi; nemuzo-
nur-6HOTHTOBEI ¢ MuHepamamu Ta, Nb, Li m Sn; awoauronnt (MoH-
TeGpa3uT)-JenuaoanTossil ¢ Munepanamu Ta, Nb, Sn, Li u B; nun-
upaabaHToBEil ¢ MuHepanamu Ta, Nb, Zr, Sn i B; MyCKOBHT-TIPOTOJIH-
THOHHTOBHII (GHOTHTOBLI) ¢ MuHepanamu Zr, Nb u Ta.

B oCHOBYy aHa/iH3a COOTHOIIEHHH T/IaBHBHIX NMPOLUECCOB MHHEPAJO-
06pa3oBaHusi OBUIH MOJOMKEHB! TIPHHIIHIILI reHeTHYECKON KaaccH(HKa-
Y MEeTacOMATHUYECKHX SIBJIEHHil, PasBHBaeMbe 1. C. KopiHHCKEM H
ero mxomoii (Kopxuuckuii, 1957, 1966 u ap.; JKapuxos, 1966, 1968
@ Jp.), B COOTBETCTBHH ¢ KOTOPBIMH BBIIEIANUCH MATMATHUECKAs H 5l
nocaeMarMaTHUeCKHX cTamuil MuHepamooOpasosanus. [TockonabKy pas-
BHTHE TNOCAEMATMATHUECKHX SABJIEHHH, NO BCEil BEPOATHOCTH, TPOHCXO-
JUAT IIpH TIOCTENeHHOi SBOMIOWHH KHCIOTHOCTH-IIEJI0YHOCTH PaCcTBOPOB
Ha (one NYJABCHPYIOLLEro TPOABJIEHHS TEeKTOHHYECKOH aKTHBHOCTH,
eCTeCTBEHHB CAydai B3aHMHBIX TepeceuyeHHH KU1 BHYTPH cTafui H
H3BECTHAs YCJAOBHOCTh TpaHum Mexay mumH. K onpenenenHbM cTaiu-
aM OTHOCHJHCH GJAH3KHE B BO3PACTHOM IJIaHe MHHEpajabHEIE 00paso-
paHAs B «MATePHHOKIX» TNPaHUTaX, XapaKTepu3ylouHecs CXOLHBIMNA
napareHesicaMu, 30HaJbHOCTBIO H HANPaBJSHHOCTHIO IBOMIOMWHH BEIIE-
¢TBENHOro cocTaBa (aJbOHTH3HPOBAHHbBIE MOPOJb, KBAPIEBO-KaJIHILIA-
ToBble 06pa3oBanusi, Tpeii3eHsl, OKBapLOBaHHBIE TOPOABI H T. m.),
conyTeTBylOULHe (MM aHAJONUUHbIE) WM METaCOMATHTBI H FHAPOTEpMa-
THTHl BO BMeIAlomHx nopoxax. [10106Hb MOAX0X MO3BOJsAET HanGo-
jee palioHaJbHO NEPEHTH OT aHaJH3a Ha6a0aeMbIX TPHPOAHBIX AB-
JICHHIT K UX (PH3HKO-XHMHYECKOH MHTePHpPETALHH.



B ueasix Gosblieli CTPOrocTH ONHCAHHS IHPOKO IIPHMEHSJIHCH
JlaHHble KOMMYECTBeHHOTO aHajH3a NMOPOJL M MHHepaJbHbIX 00pa3oBa-
HHf. B uacTHoCTH, aJabGHTH3HPOBAHHBIE NPAHHTH Pa3AeIATHCH 110 CO-
JepKaHHIO «HOPMATHBHOIO» aJbOHTA Ha AaJbOMTH3HpOBaHHLIE (10
50%), wHTencuBHo aabGuTH3MpoBaHHBIE (50—70%) H anLOHTHTHI
(cerme 70%) (Kosasb, 3uamenckuit, 1969). Cpemn nocaeannx pasnn-
YaJHuCh adbOHTHTH (KBapueBbie, CIIOAHCTO-KBApLeBbie W Ap.) H aH-
XHMOHOMHHEepa/ibHble anbOuThTel (90—100% aanbura). B noaasasio-
meM GOJbIIHHCTBE CJyYaeB 3TH JaHHBE OOGHAaPYKHBAIOT XOPOMIYIO
CXOJIHMOCTb € pe3y/JbTaTaMH KOJHYECTBEHHBIX MOJCUETOB Ha MHTEnpa-
LHOHHOM CTOJHKe (cM., Hanpumep, Ta6a. 11). Ipumenenne noxoGHoO-
r0 |pasjie/IeHnsi ONpaBIBIBACTCS TAKAKE TeM, UTO B LEJOM OHO COOTBET-
CTBYeT Hal(Ji0faeMoli 30HaJLHOCTH aMbOHTH3HPOBAHHBIX T'PaHHTOB.

TFaasga [

FEOJOTHYECHKOE CTPOEHHUE N NETPOI'PA®U
ATIOTPAHHTHBIX MACCHBOB

I. MyckosuToBsiii THII

XapakTepHble MacCHBbI MYCKOBHTOBOIO THIA H3BECTHBI B KKHOM
yactH MoHrosno-OxoTcKoro mosica, Tjie OHH BCTPEYaloTCsl Cpeiy rpaHi-
TOHJI0B paHHeMe3o3oiickoro (T —J;) m nmozanemesosoiickoro (J; — Cr)
IHKJI0B MarMaTtuaMa.

Maccup «3anajHblii» ¥ OTHOCHTCA HanGosee TO3JHUM MPOABIEHN-
M paHHeMe3030fickoro nukaa (175—180 wman. ner; Koaan u ap.,
1969). Ou 3axeraer cpeln Naje030HCKHX KBapIl-3MHAOT-aKTHHOAHTO-
BEIX H KBapL-OHOTHT-TYPMaJTHHOBLIX CJaHLEB, COAePKAalHX HEeMHOro-
YHCJeHHBIe NPOoCIoH NmecyaHukoB. IIpocTHpanue MeTaMOpP(HUSCKHX M0-
pOJL CEeBEpPO-BOCTOYHOE, TMajeHHe KPYToe, MpeHMYLLECTBEHHO IOro-BOC-
TouHOoe. BMemaoliiie TOPOAL CMATHL B H30KJAHHAJbHbIE CKJAAIKH, OC-
JIOZKHEHHbIE MHOTOUYHCJAEHHBIMH TPOLOJbHBIMH Pa3pPLIBHBIMHE HapyIIeHH-
aMu (puc. 1).

B HemocpejcTBeHHO# GJAH30CTH OT MacCHBa aJbOHTH3HPOBAHHBLIX
rpaHuToB 0OHa)KaioTcs HeOoapline TeJa ABYCAIOAAHBIX H MeJKo3ep-
HHCTHLIX AIJNTOBHIHBIX rpaHuToB. OOGIIHOCTL (CTPYKTYPHOH NO3HILHH,
neTponpaguueckoe H NeTPOXHMHYECKOEe CXOJCTBO TPAHHTOHAHBIX Mac-
CHBOB yuacTKa JAai0T OCHOBaHHE OTHOCHTb MX K eJHHON TPaHUTOHIAHOI
muTpy3ud. CxemMa MarMaToreHHbIX NpOLECcCcOoB NpHBeleHa B Tabua. l.

OeycaoasHbie nopGHPOBUAHBE TPAaHUTH 00pa3ylor
Hebosbmoit Maccus (1,631 kM) B ceBepo-zamajgHoH 4YacTH y4acTka.
310 cBeTMO-CEpble, YYTh PO30BaThie HIH OypoBaTtbie cpelHe3epHHCTHIE
NOPOALl ¢ 3aMeTHOH NOP(HPOBHAHOCTLIO, CJOMKEHHbIE OJHTOKIa30M
(26—35Y% ), xamumnartom-neptutom (25—35%), kBapuem (30—40%)
1 neboabmum KoauuectBom (5—7%) caroawl. [Topdupossie BelAeIeHHs
(1o 1—1,5 cM) mpencTaBJeHb TEMHO-CEPbIM KBapLUeM M 30HAJbHLIMH
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Puc. 1. Cxema reonornueckoro CTPOEHHSI MACCHBA «3amnafHOro» (a) H reoJOTHYECKHE
paspes no guiun A—Db (6). (Ilpu cocTaBieHHN HCMOIb3OBAHbI Matepnann E. C. [Tanuy-
ka u M. JI. Boaomyka.)

I — BMellaoue  MeTaMop(pHUYECKHe  NOpOAHI; 2 — nopdMPOBHAHLIE ABYCAIOAAHLIE TPAHHTH:
J— MEIKO3EPHHCTHIE ABYCAIOASHBIE H MYCKOBHTOBHIE TDAHHTHI, IpaHAT-NOPhHPE H ANJAHTOBHAHLIE
TPAHHTEI; 4 — TOHKO3EPHHCThIE I'PAHHTHl 3HIOKOHTAKTOBON OTOPOYKH anbOHTH3HPOBAHHOTO Tea;
4 — anbOHTHIHPOBANHKE TPAHUTHI; 6 — HHTEHCHBHO ANLOHTH3HDPOBARHBIG FDaHUTH; 7 — OpOTOBH-
Komanue; &8 — okpapuesaune; 9 — annOurHzauna: 10 — nermatoHaNbe KBapIleBo-Ka |14 TOBEE
JOHBI, /] - paspeiBHBIC HADYHICHHS, KAOJHHHIAMMS, KATAKIA3; 12 — MHTPY3uBHBIE KOHTakTsl (a),
TPaHHILBI MEXKILY METacoMaTHUYECKHMH nopoxamu (0); 13 — npepnonaraembe KOHTaKTHl; J4—
CKBAKHHBIL.




Tabaunuga 1

Cxema paseuris MazmaTOLEHHLIX NPOYECCO8 HA YHACTKE «3anadnoms

Crazus

IMopojsl ¥ MHHepalbHBe oGpasosaHus, (op-
MHpYiOmpEecs B Npefeiax HUTPYSHBHEX Tel

HorooGpasoBaHus BO
BMelaionKx Mopojax

MarmaTHueckas MenKo3zepHHCTHE, toukosepuucteie | OpOroBHKOBaHHHE
rPpaHHTHEl 3HAOKOHTAKTOBOH OTOPOY- 30HB!  IK30KOH-
KH — 30HBI 3aKaJIKH TaKTa

[paudT-noppHpsl # MEIKO3EPHHCTHIE
ATTHTOBH/IHBIE TPAHATH 3HIOKOH-
TakTOBOH (auun. BuoTHTOBLIE TOP-
(upoBHIHBIE TPAHNTLL TIABHOH (a-

UHH
AnumarMatuueckas | [lepTHThl pacnajga TBepABLIX pacTBOpOB
nogaesbix WnaToB. «MHKPOKIHHH3H-
pOBaHHbLIE» KAJHIINATHI
Pannsasn bOHTH- | I -
annaa  (an - | MaTencHBrO anb0HTH3HPOBAHHbIE rpa OxBapuoBaHHEE
3a1HH) HHTH nopdupobaacTHYecKOoil CTPYK- nopoLbi SE90"
© Typbl. AnbOHTH3HPOBAHHBIE TpaHH- A RADR
5 Thl PABHOMEPHO-3EPHHCTOH CTPYKTY- OTOPOUKH
@ pel. MycKOBHTOBBE H ABYCHIONAHBIE
: rpaHHThl
-
- ' 4
(= Kpapneso-kauui- Ksapueso-kanHmnarossie (C MYCKO-
= | mnaroBoro same- BHTOM) KHJIbI
2| menns
o
é -
[peitsenusauun  ® | 30HBl KBapI-MYCKOBHTOBLIX Ipeii3e-
OKBapueBaHHsa HOB H OKBapIOBAHHBIX MOPOX
OcaxeHns MHEKpPONPOKHIKH CYab(hHI0B, CEPHIH-
Ta W KeNeancTol CHI0AKH
3apepiaromas Muxkponpomnaku kapbouaTos

KpUCTaJJaMH KaJumnaTtos, MyCKOBHT pa3BuBaeTcsl Kak mo GHOTHTY,
Tax W 7O IJArMOKaa3y, KOJHYeCTBO €ro YBEJHYHBAETCA K KOHTAKTAM
WHTPY3HBa. B oTAe/abHbIX 06pasnax Hab/iojaerTcs XJOPHTASALHS oHo-
Tura. Ilo HampaB/leHHIO K KOHTAKTaM CpeJHe3epHHCThIE TPAHHTHI NO-
CTeNEHHO NEPEeXOAST B NPAHUT-NOP(HPH  SHIOKOHTAKTOBON (allhH.
Cpean nocaeHAX BCTPEYAIOTCA MITHPONOL0GHbIe 060cobsIeHHs ATIHTO-
BHAHOrO MaTepHala IMPHHOI 1O NePBBIX JenuMeTpoB. Xummue-
CKMil COCTAB CPAHATOB M CJIOJ M3 HHX mpHBeNeH B Taba. 2 1 3.

Melko3epHHCTHE MYCKOBHTOBbIE TPAHHTHl H Ipa-
HHT-aNJHTH caaraior Hebombmok (1o 100 M B momepeuHike)
BBIXOJ HHTPY3HH, PACIOJIOKEHHBI M1y albOHTH3NPOBAHHBIM 610KOM
¥ MaccHBOM IBYCHIONAHbIX rpanutoB (puc. 1). OHH NOXOOHBL 3HMO-
KOHTAKTOBBIM Pa3HOBHIHOCTAM NOCTEHHX, COAEPKAUIUM MHHHMAJ/ILHOE
KOJIHYeCTBO BKPAN/IEHHHKOB, H AIMJIATOBHIHBIM DNDaHHTAM MLIHPOBBIX
060coGaeHHi B HuX. MeTKO3epHHCTEIE TPAHHTHl 3aMETHO aJbOHTHIHPO-
BaHBI.
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TaGanuma 2
Xumuneckuil cocras epanutos yuacrka «3anadnozo»

BEilok ajbGETH3HPO BAHHBIX rﬁ:r}g’;oa (paspes no onopHoil cks.
E:ep (Eggg:gi-ﬂ* PapHoMep-
KomnoneHnT Hele TpaiuTsl | I'panuT-mop- |HO-3€pHH- IMopdupoGracTorsle HATEHCHBHO
(upbl HEzHeil [CTBUE allb= a/1b GHTH3HPOBaHHBIE TPaHHTH
30HbL 6“;::[?3‘}5[" BEPXHHX FOPH3OHTOB
rpaHuT

A-133 | A-29 | A-122 | A-123 | A-100 A-93 Ats | A
Si0; 75,15| 75,58| 74,32| 74,37| 74,64 73,10 73,57 73,00

TiO; Gl G | €] Ca. Ca. Cun, Ca, Cun,
AlOs 12,75 12,07 12,75| 12,79 13,60 14,61 14,27 14,61
FesOq 0,49 0,19 0,59 0,32 0,25 0,93 0,41 0,36
FeO 0,90, 1,40[ 0,70 1,10 0,90 0,50 1520 0,80
MnO 0,04 0,02 0,03 0,03 0,04 0,04 0,03 0,03
MgO 0,16 0,26/ 0,23 0,28 0,32 0,18 0,13 0,13
CaO 1,32 1,401 1,41{ 0,23 0,16 0,62 0,86 0,78
Na.O 3,78 3,24 4,46| 4,21 5,00 6,35 8507 2T
K.0 4,82( 4,70 4,33 4,59 3,49 3,49 3,61 3,85
P20s 0,07 Ca, 0,01} 0,01 Ca, 0,01 0,05 0,01
I1.om 0,78/ 1,09 0,8 0,82 0,94 0,72 0,31 0,85
K 0,36| 0,29 0,17] 0,10 0,38 0,05 0,05 0,05
CymmMa 100,62(100,24( 99,86| 99,45 99,72 100,58 | 100,16 99,74
—0=F 0,15 0,12 0,07] 0,04 0,16 0,02 0,02 0,02
Cymma 100,47(100,12| 99,79| 99,41 99,56 100,56 | 100,14 99,72

NMpumeuanne Aunanuruku C. A, IOpuenko, C. §. Ioapaanens.

Teno anbOGuTH3MpoBanHB X rpanutTos (0,2 KB, KM)
HMEET B IlJaHe HelpaBHJIbHYIO (popMy. Ero loro-samamHbie TpaHHIIBL
NPEeHMYyIIeCTBeHHO TeKTOHHYecKHe. C ceBepa U Iora B HENOCDE/ICTBEH-
HO# O/IM30CTH OT KOHTAKTa TaKKe YCTAHOBJEHH PaspbiBHbBlE Hapylue-
HHA, CeKyllHe Maccup Ha raybune (puc. 1). 3to mo3Bosaser paccmar-
PHBATb €ro KakK CJHOXKHBIM TeKTOHHYECKHH OJ0K amuKaJbHOH 4acTH
HHTPY3HH,

Huxuas sona (ray6xe 240—260 m) u3yueHHOro paspesa aabOH-
TH3HPOBAHHOro OJI0OKa CJIOXKeHa DNPaHHT-noppHpPaAMH, AHAJTOTHUHBLIMH
FPaHUT-IOPYHPAM 3HJIOKOHTAKTOBOH (allHH MacCHBa IBYCIIOASHEIX
[PaHHTOB H MO XHMHYECKOMY, a TaKKe MHHEPaJOrHYeCKOMY (COCTABY
O/MH3KMMH K mocaefHuM (Tabua. 2).

MyckoBur (10 8—10%) mpeacraBieH ABYMs pasHOBHIHOCTSMH:
autueBbM ¢edrur-myckoBurom 3T *, mpeobaanaomumM Ha HHKHHX

* Creuuduueckass PasHOBHAHOCTh, BIepBbie OGHADYKEHHAS HAMH B AJAbGHTH-
SHPOBAHHEIX rpanntax Maccusa «Cesepnoro» (Kosass, Kamaes, IOpuenko, 1970).
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TaGauna 3
Xumuueckui coctas cad us nopod yeactka «3anadioeos

T'pauut 3oHa rpeii~
Tpalint cpeare3ep-| rpaunt- | [pannt cpemie- 3EHH3AINH
Hopbup "‘;‘;)"q:':‘l;‘o‘ nopup | sepuECTHIE ABY- ['paunT-nopdup HuxKHeil IMopdupo GiacToBnIil KnapleBo-Kadin- c:ﬁ:"[g"‘:;_
ABYCAIO- g JABYCI0- calogsmoil Mop- 30HK anbOHTH3IHPOBAHHOTO |KHTEHCHBHO albGuTH3NH-| WnaToBas _ne[‘Ma- PrE S
- ol nBP:fHéZ}mM- AsEoll G poBHAHBI GnoKa popaHHpl{i TPaHHT TouAHAaN 3oHa nalﬁlopm
KoMnoHEHT " hoii TrpaHuTe
bt Bt OMy DMy *} JOMy3T | oMy | oMy | &My | &My dMy My DMy
A-T2 A-29 A-72 A-133 A-29 | A-122| A-122T A-123 | A-93 | A-86 A-T8 | A-200 A-19-1 A-30B6
Si0; 36,20 37,22 51,24 46,42 |46,54 | 45,20 42,97 |48,80 | 45,59 46,86 | 47,06|45,96 48,58 47,50
TiO. 2,52 2,00 0,53 0,46 | 0,50 | 0,45\ 0,77 | 0,40 | 0,09 Ca. 0,03| 0,10 Ca, 0,05
AlLO; 19,03 19,88 24,80 26,84 [28,53 | 27,35 28,10 (28,56 | 30,80[30,58 31,94(30,75 | 29,05 30,41
FesOs 6,81 3,75 2,09 3,88 |3,60| 2,74 || o9 |2.05 2.61| 2,38 | 1,66] 2,48 1,63 2,74
FeO 16,10 17,85 3.83 3,58 | 2,67 | 4,64 ! 4928 | 1,75/ 1,78 | 1,75 2,67 3,16 2,28
MnO 0,74 0,74 0,23 0,3 |0,45| 0,600 0,12 |0,28| 0,49 0,26 | 0,36] 0,13 0,14 0,36
MgO 2,87 2,95 1,04 1,70 1,50 1,48 0,90 |0.92| 0,37| 0,02 0,80 0,50 0,18 0,43
Ca0 0,60 0,67 0,40 0,21 |o0,18| 0,28 0,94 |o0,42| 0,20 0,11 0,27| 0,20 0,40 0,35
Na,O 0,16 0,28 0,80 0,3 |0,50| 0,38 0,66 | 0,19 | 0,44 0,44 0,50{ 0,30 0,54 0,60
K.O 9,16 7,82 9,40 11,07 (10,72 | 10,53 8,54 |10,95 | 10,35/10,20 10,23]10,53 9,87 9,93
Rb.O 0,13 0,21 0,20 0,21 0,23 0,51 0,62 0,45 | 0,52 0,56 0,50( 0,38 0,29 0,43
Li,O 0,71 0,75 0,39 062 |0,32| 1,68 2,43 |0.82] 0,19 0,21 0,13{ 0,41 0,41 0,20
Cs:0 0,03 0,05 0,02 0.03 | 0,03| 0,04 0,09 |0,04| 0,02 0,03 0,02| 0,02 0,01 0,02
F 1,00 1,20 1,40 150 |'0.25 | 3.40f H.a. |1,06/] 1.70 0,75 1,00| 0,60 1,00 0,50
H,0* = = 3,93 3,88 | 3,47 | 2,7 » 3,38 | 4,95 3,10 | 4,25 4,50 5,28 4,07
Py0s 0,20 0,15 Cn, Ca, € 0,16 0,16 0,20 0,12 0,10 0,08 0,18 0,08 0,08
Fl. 1., 18, 4,47 5,50 i == —_— e — — = -_— = S o -
Cymma 100,73 101,02 100,40 101,07 199,49 {102, 14 99,79(100,19}97,38 |100,58|99,72 100,62 99,95
—0=F 0,42 0,50 0,58 0,63 | 0:108 143 0,44 0,71] 0,31 | 0,41 0,24 0,41 0,21
Cymma 100,31 | 100,52 99,82 | 100,44 |99,39 |100,71 99, 35| 99,48(97,07 (100,17 99,48 | 100,21 99,74
—oy° <10 <10 32 33 33 41
Ng' 1,653 1,649 1,597 1,599 | 1,598 1,600

[Mpuseuanne 38e3noukoil ofoanauena CMech ABYX CAIOA: AHTHEBOrO (leHrHTa-MyCKOBHTA

9 M, u antuesoro penrnra-myckosnta 3T (A-122T)
(Kopanp, Kaumaes, IOpuenko, 1970). Anaantak C. A. Opuenko.



FOPH30HTAX 30HbI, H JHTHHCOAEPKALMM (EHTHT-MyCKOBHTOM 2M,, ko-
TOpbIfi 3aMeIaeT JHTHeBbIi MYCKOBHT B BepxHeil wacTH 3ombl. B #H-
3aX 30HbI BCTPEYalOTCs eIHHWYHbIE YeIYHKH OHOTHTA.

Caenyiomas (ot 240—260 mo 145—140 M) 3oma mpeacras/ieHa
CpaBHHTENbHO PABHOMEPHO-3EPHICTLIMH MEJIKO3€PHHCTLIMM anbOHTH3H-
POBAHHLIMH DPAHHTAMH, COCTOSILUMH H3 ann6ura (40—45%), MHKpPO-
kauna (20—25%), kBapua (30—35%) u MycKoBuTa (10 8%).Kpome
OCHOBHOII Macch JeficToBuanHoro anp6uta Ne 0-3 3mech BCTpeualoTCs
W Gonee KpynHbie TaGJHUKH MJaruokaasa Ne 3-10. Xumuueckui co-
cras mopoabl npuseen 8 Tabn. 2. Ilepexoa ot rpanuT-nopQupos
K aAbOGUTH3HPOBAHHBIM TPAHHTAM MOCTENEHHBIH, HO JOCTATOYHO HeT-
KHit, TPOHCXOMHT Ha HeOONBIIOM PACCTOAHHH H MOMKET ObITh 3a(HK-
cipoBan B npejeaax ofwuHoro muuda. B oGracti KOHTaKTa Haba10-
jpaerca (no Kepiy) nepemMeRaemMoCTb y4aCTKOB pasaHYHOH MOILHOCTH,
CNOKEHHLIX  3aMETHO  aJbGHTH3HPOBAHHBIMH IPAHHT-NOPQHPAMH H
MeJIKO3ePHHCTHLIMH aibOHTH3HPOBAHHBIMH NPAHATAMHU.

[Mopgupobaacrosble HHTEHCHBHO —aJbOGHTH3HPOBAHHLIE TPAHHTLL
cnaraioT BepxHHe TOPH30HTH 670Ka (cM. puc. 1). ITO cBeTJble, BECh-
Ma MEeJKO3epHHCTbie TOPOAI noitKHAonopGupod1aCTOBOH CTPYKTYPHL.
Mx ocuopnas Macca 06pa3oBaHa MEIKO3ePHHCTBIM aJbOHTOM (Ne O-
3), B KOTOpPOM AOBOJIbHO PaBHOMEPHO pacrnpeieneHbl nophupodaacrst
KBapiia, 6YpoBaToro MHKPOKAHHA, Gosee KpYyNHbIE (uem 3epHa OCHOB-
Hoit Macchl) Ta6amukn aab6urta Ne 3-10 m  uewyiHKn 3€J€HOBATOrO
denrnT-myckoBura (cm. Taba. 3).

Conep:xaHue aabbHTa B Tpejesaax 30HbBI AOBOJBHO YCTOHYHBO M
06biuno He npeBbimaer 60%. B soHax ycHJaeHHs aJbOUTH3ALHH OTME-
qaloTes Tepexojlbl B KBapleBble H aHXHMOHOMHHEpaJbHbIe anbOHTHTEL.
Ilepexon OT aJbOHTH3HPOBAHHBLIX FPAHHTOB K HHTCHCHBHO anbOHTH-
3HPOBAHHBIM TOCTENEHHbIH, TIPOHCXOLHT Ha HeGOJBUIOM PaCCTOSHUM M
Jerko dukcnpyercst B mTydHbIX o6pasuax. B CceBepo-3anaHoi 4acT
aabGUTH3HPOBAHHOTO WITOKA B HHTEHCHBHO a/JbOH3MPOBAHHLIX NPaHH-
Tax TMPHKOHTAKTOBON 30HBI HaGJIONAIOTCA NIMHPOOOpASHBIE (MOIHO-
€ThiO 710 TepBBIX AELHMETPOB) 060cO0/eHHs Ceporo KBapiia, cojlepia-
IHe KpynHble (CaHTHMETPBI) KPHCTaMIbI 3e1eH0BATO-ro1y60ro Gepuia.

[lpumeuaTenbHast OCOOGHHOCTb — aJbOHTH3WPOBAHHOrO 6noka —
HadnyHe IHIOKOHTAKTOBON OTOPOUKH, CJIOKEHHOH TOHKO3EPHUCTBIM
amnToBHAHEIM rpannToM, OHa npociexusaercd B BHIE npepLIBHCTOM
noJocs mupuxoto 1o 10 M (uHorna 10 40 M) BIOJb CEBEPHOTO H 10T0-
sananioro Kontakta. TOHKO3epHHCTBII MYCKOBHTOBBIH HJIM JBYCIIO/S -
HOIl NPAaHHUT HMEET aTIHTOBYIO CTPYKTYPY, HHOTAA ¢ 3JIEMEHTaMU MUKPO-
FPAHHTOBOI MJH DPPaHOMHPOBOH, H TOCTENEHHO (Ho Ha HeGOMbIIOM
paccTOSHNN) NEPeXOAUT B HHTEHCHBHO anbOHTH3NPOBAHHbIE NPAHHTHI.
. B mpemenax OTOPOYKH OTMeuaetcss OpeKuHpOBAHHE TPAHHTOB,
0670MKH KOTOPHIX CIEMEHTHPOBaHH ~KBapueMm. B caMbiX BHYTPEHHHX
ee yacrax (UKCHpyeTcsi aJbOMTH3AIMS, OAHAKO foJiee XapaKTepHBIM
WPOLECCOM ABJAAETCS OKBapleBaHHE. Sra 30Ha paccMaTpHBaeTCs GOJIb-
HIMHCTBOM TeO0JIOTOB, H3Y4aBIIMX MaceHB, Kak (asa NePBUHYHOH KPH-
CTANAR3AINH MAccHBa, CBOeOGpasHasi «30Ha 3aKaJKH» TPaHHT-TOPQH-
POBOTO WITOKA, KOTOpas B CHIAY OCOGEHHOCTEH CBOEI CTPYKTYPBI MpaK-
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THYECKH He NojaBepraach aabburndannd. O6 yMeHbIIEHHH HHTEHCHBHO-
ctH anbOHTH3anux BOIH3H «30HBl 3aKaJKH», BO3MOKHO, CBHIIETE/b-
CTBYeT HEKOTOpOe NOHHMKeHHe COJAepMaHHs anbOuta B BepXHeil dacT
S0HBI HHTEHCHBHO aJb0HTH3HPOBAHHBIX PPAHHTOB.

Bonee nosmgnme nocrMarmMaTHueckne oOpasoBaHHsi MaccHBa Ipej-
cTaBJeHbl: 1) NerMaToHIHLIMH KBapIleBO-KaJHIINATOBLIMH C MYCKOBH-
Tom (cM. Taba. 1) 30HaMM, CeKYIIMMH HWHTEHCHBHO ajbOGHTH3HDOBAH-
Hble TOPOJB], 3HAO- H 3K30KOHTaKTOBBle o6GpasoBaHus (cMm. pue. 1).
BaXHo OTMETHTh MPHCYTCTBHE B OTJEJAbHBIX 30HaX roayboBaToro
Kaqummnata-aMasoHuTa (Kosaab, 1969), a Takke cyabdua0B (MOAHG-
JIeHHT, BHCMYTHH); 2) 30HaMH H JKHJKaMH KBapleBO-MYCKOBHTOBBIX
rpeii3eHoB 30HaMH OKBapIeBaHHs B aJbONTH3HPOBAHHBIX [MOPOJAX;
3) MeAKHMH NPOMKHJIKAMH CEPHIIHTA, »KeJe3HCTOHl CHIOAKH H APYTHX
OKHCJIOB JKeJe3a ¥ Mapraniia, KapOOHAaTHBIMH MHKDPOTPOXKHIKAMH.

M3veHeHns BMEILAIONIUX IOPOJ HAa KOHTAaKTe aJbOHTH3HPOBAHHO-
ro 6J0Ka M3y4eHb HENLOCTATOYHO JAeTasabHO. Kpome OporoBHKOBaHMS,
NPHCYIIEro K30KOHTAKTaM BCeX MHTPY3HBHBLIX TeJ ydJacTKa, ycTaHap-
AMBaeTCs CYLIECTBEHHOE OKBaplleBaHHe OPOrOBHKOBAHHBIX MOPOJI, CO-
NPOBOKAAIONIeecs: NosBJeHHeM B HHX MYCKOBHTA.

Akuneccopuas MHHepasusanus 6/710Ka aJbOHTH3NPOBAHHBIX IpaHH-
TOB XapaKTepH3yeTcs NOCTOSHHBIM IPHCYTCTBHEM CYLIECTBEHHBIX KOJH-
yecTs (paiooputa, rpanara * u cyabgunos. Beayuue peaxomeralbHbie
aKIecCOpHH — GepHIN H KONYMOHT-TAHTA/NHT, B HE3HAUHTENBHOM KO-
NHUYECTBE BCTPEUAIOTCS LHPKOH, KaCCHTEPHT, MOHALMT M MHKPOJHT.

Maccus «BocTounblit» NpUHALIEKHT K MO31HEME3030HCKOMY IIHK-
ay marmatuama (115—140 min. set) Monroao-Oxorckoro mosica. 10
meboabioe (2103120 M B naane) mTOKOOOpa3HOe TEJNO HHTEHCHBHO
anbOHTU3HPOBAHHBIX TPAHHTOB 3a/eraer CpeliH Majleo30HCKHX IIaro-
rpagnToB. OHO HMeeT KOHUEHTPHUECKH 30HAJbHOE CTPOEHHE, OC/IO0K-
HEHHOE PSJOM Pa3pLBHEIX Hapymrenuin (puc. 2, 3). B 50—100 ™
joJKHee aJabOHTH3NPOBAHHOTO MaCCHBA Haxogures HHTPY3Hs (270X
30—60 M B naane) MHKpOrpaHodHPOBLIX IPAHHTOB TOTO K€ BO3pacTa.
Ha yuacTke, NpHMBLIKAIOUIEM K MaccuBaM MHKPOrpPaHODHPOBBHIX 1
anbOATH3HPOBAHHBIX NPAHUTOB, OTMEUAETCS KaJHIINATH3AMHSA BMeNLaio-
IHX TPAaHHTOB, a4 B 30HE JK30KOHTAKTA aJbOUTH3UPOBAHHON HHTpY-
3uH — nx rpefisenusanns. [Topoabl ydacTka CeKyTcsi cepHeil rpeiseHo-
BBIX JKHJ W 30H OKBaplieBaHHs. YCTaHOBJEHHAs B pesyJabTaTe aHaJH3a
CTPYKTYPHBIX B3aHMOOTHOIIEHHH ® meTponpadHy MOPOJ TOCHAeN0Bd-
TeAbHOCTb HX (GOPMHpOBAHHS (Me3030iicKHA 3Tan) npuBejeHa B Ta6L. 4.
JletanpHoe onMcaHue MacCHBa ¢ NOAPOGHBIM PacCMOTPEHHEM H3MeHe-
HUll XHMHUECKOr0 cocTaBa IOPOJA H oA jAaHo B padorax, BbIIIELIINX
panee (3uamenckuii, Kosaab u ap., 1965; Kosaas, Nonpaanens u ap.,
1972).

KoHTakT anbOMTHTOB 3HIOKOHTAKTOBOH 30HBI C NPeH3EHH3HPOBAH-
HBEIMH BMEIAloNHMH TpaHuTaMu geTkuil. [ToBepXHOCTE KOHTAKTa KPYTO

* CneccapTHH-aabMaHANH [Fef_*‘,;,,l\flnlI%(Zz’,lo.ﬂg)z74 (‘All.%Feg.*dg) * [Sig,03 *
* [Oyy,45 (OH)g g4}10] (anazns no6esno npegocragaen B, B. Matuacom).
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Puc. 2. Cxema reojOTHYECKOTO CTpOeHus MaccHBa «BocTouHoros.

/ — pa3pmiBHGIe Hapylienus; 2 — 30Hb rpefl3eHH3aNHH H OKBapleBaHH#; § — aJLOHT-

KHAPILEBOE TEJI0 C MYCKOBHTOM M GepnaaoM; 4 — €3K30Tpefi3eHoBasi» O0TOPOYKA W KOH-

TYP BOHBI SHAOKOHTAKTOBLIX aibOGHTHTOB (LWUTPHXOBAA JHHHSA); § — KBapueebie aanGu-

™HTel  (70—85% AG); 6 — MYCKOBHT-KBapi-anbOutoBsie nopois (60—70% AG): 7 —

HUTEHCHBHO aabOHTH3NpPOBaHHbIe TPAHATH LEHTpaiabHOi 30HE (50—60% AG6); §—
KanuIunaTH3HpoBanbie naarsorpanuTsl,

norpyzaercs mnoj Bmeulaiomue nopoanl. Cyas mo HaJAHYHIO XapakTep-
HBIX ano(u3 M MEIKHX aJbOHTH3HPOBAHHLIX KCEHOJHTOB BMeELIaloUiHX
NOPOJ, KOHTAKT aJbOHTHTOB YHACJeN0BaJ M0J0KeHHe KOHTAKTa HCXOM-
HOJI T103/IHEME3030/CKOH HHTPY3HH.

30HaIBHOCTH MAaCCHBA BLIPAXKAETCs B MOCIEN0BATENbHOM 3aMelle-
HHH BCeX MHHEpaJoB IOPOJAbl aJbOHTOM, MPHBOAALIUM K 00pasoBaHKIO
cAeayiolero psajaa mopoja (cM. puc. 2): 1) HMHTEHCHBHO aJbOHTH3HPO-
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BAHHbLIH FPAHUT LEHTPaJbHOH YacTH
maccuBa {A6-+Ks-+My-KIIII);
2) MYCKOBHT-KBapL-ajqbOHTOBAdA M0~
poma (A6-+Ks+My); 3) keapue-
Belit  aapbutHT (AG4KBMy);
4) aHXMMOHOMHHepaJbHbIH abOH-
tut (A6+KB+My). Konueurpuue-
CKHil XapakTep 30HAJbHOCTH U yCH-
JeHHe HHTeHCHBHOCTH anbOUTH3 AL HH
B HANPABJEHHH KOHTAKTOB MAacCCHBA
OAHO3HAYHO YCTAHABJAHBAIOTCA [0
pacmpejeneruio HaTpus (cM. puc. 3)
¥ HOPMAaTHBHOTO ajbOHTA B TOPO-
nax MaccuBa (eMm. puc. 2). I'panu-
bl MEXKLY 30HAMH alb0UTH3HPOBAH-
HOrO MaccHBa MOCTEIeHHbIE.

O6uiasi KOHUEHTpHYeCKass 30-
Puc. 5. Cxema 30HAJLHOCTH aJbOHTH3A- HAALHOCTh ANLOHTHIHPOBAHHBIX 110-
i B MacchBe «BocTounoM» 1o ammeM  POA  OCIOXKHEHA MaJOMOILHLIMH

pacnpejenenist HATPHSA B MOPOAAX. (MeHee | M) TPeILHHHBIMH 30HAMH

I — KOHTYp MaccHpa; 2 — pasphiBHBIe HApy- yCHJACHHS anbOUTH3AlHU [IpeumMy-

enHA; 3 — H30JAHHHH COTepAaHity vatpud, %. i]leCTBCH HO C(}B(_‘p()-:ia['laﬂllor() ﬂpU'
CTHPAHHS.

B wanpaBJeHHH 3a/71bDaHI0B 30H HaA0JI0/JaeTcss H3MEHEHHE COoCTa-
Ba MOPOAE, MOA00H0e 0BIIeil 30HAABHOCTH MaccHBa. 3/lech BCTPeYaloT-
€ J0CTATOYHO YETKHEe KOHTAKTHI MexAy 30HAMH aHXHMOHOMHHEpaJlb-
HBIX, KBapIeBbIX aJbOHTHTOB W HMHTEHCHBHO aJbOHTH3HPOBAHHBIX Npa-
uutos. [1pH 3TOM BO BHYTPEHHHMX 30HAX HEPEIKH JHH30UKH H AKHIKH
KBapila, TATOTEIOlHe K KOHTaKTaM LEHTPaJbHOH 30HLI C KBAPLEBLIMH
anpGHTHTAMH M HHTEHCHBHO Aa/JbOHTH3HPOBAHHEIMM rpaHuTamu. Hx
KOJMYECTBO MOMKeT OBbITh 3HAYHTENbHBIM, M TOTJa Mopoja mpuodpera-
eT cBOCOOPA3HYI0 TOJAOCHATYIO TeKCTYpy. B elnHHuHBIX caydasx mo-
n06HbIe 06pa3oBaHus BCTPEYAIOTCS M Yy KOHTAKTA € BMELLAIOIIEel N0Opo-
noit. Takum 06pazom, NPHHUHMHAAbHAS OCOOEHHOCTb DPaHHEH mnocJe-
MArMaTHYeCKOH CTaliH — TeHJIeHIHs K 00pasoBaHHi0 MOHOMHHEpPA/b-
HOIl anbOHTOBOI TNOPOAL — MPOsBJEHa OTUETIHBO Kak B obuied 30-
HAJLHOCTH MAacCHBA, TaK H B CTPOSHHH TPEIIMHHLIX 30H.

OcHoBHasi Macca aabOHTa B ainbOHTH3HPOBAHHLIX NDAHHTAX Mpejl-
cTapjaeHa BOASHONPO3PAUHBIMH JIEHCTOBHAHBIME KpucTaiaamu Ne 0-3.
Bo muyrpennux 3oHax (1 m 2) oTMeuaeTcs TakikKe HeGOJbIIOE KOJHYE-
erBo ann6uta Ne 3-10, obpasyiomero 6Gogaee xpymueie (10 0,7 MM)
3amyTHeHuble Tabanuku. M3 axieccopHblx MHHEPaa0B C/AC1yeT OTMe-
THTL Gepwaa # KoaymMGHT-TaHTanut. BeTpeualorest Takke CyMbgHIBL
(muput, chanepur), GAIOOPUT M NpaHaT.

KaauiumaTH3UWPOBAaHHBE BMEIlalUHe NJAaruorpa-
HHTB — 3TO IJaTHOTPAHHUTHI, B KOTOPBHIX 3HAUHTEJbHASl HACTb OJIHIO-
KJ1a3a 3aMelleHa pelmeryaThiM MHKpOKAnHOM. B nanGosee xanuuina-
TH3HPOBAHHBIX 00pa3Uax cojiepranne MHKpokauna pocraraer 35% u
poaee, 3amerno (B cpeanem Ha 109%) Boapacraer KOqHueCTBO KBapua,
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Pabmuna 4

Cxema (opsmuposanus nopod u munepaivrstx 06pa3osanui maccusa «BocTownozos
(Me3os0tickuti aran)

[Topogsl # MHHepadibHble oOpa3oBaHu s
Cr ’
S B mpefienax no3gHeMe3030CKuX #HTpysmii |DO BMEUlaOMuX mia-
FHOTPaHHTax
Marmatnueckas I'panodnposuie rpannTs, Meakozepuu- | Kaammnatuanpo-
CThle TPAHHTHL (?) BAHHBIE NJArHO-
PPAHHTHI
SnrMarMaTHuecKas ITonesommarosbie NEpTHTH pacnana,
«MHKDOKJIHHH3HDOBAHHBIE»  KaJHII-
naTsl H np.
Paunsa (ann6u- Anb6HTH3HPOBAHHbLIE TPAHHTHL DK30KOHTAKTOBEIE
) TH3alIHH) rpefizeHonon006-
B Heie o6pasona-
g HAS («3K30Tpeil-
2 3EHEI»)
&
= | I'pefizennsanun [pefisennanpoBannbie M OKBapIOBaHHLIE TPAHUTHL, 30HB H
= H OKBapUEBaHHS JKHJIBL OKBADPIOBAHHLIX NOPOXL H TpeilseHosn
p
g | Ocaxaenns oc- ITpoKHIKH MYCKOBHTA H MKEJE3HCTOH CIOAKII
) HOBaHMI
=
O 3aBepmaroniasn Beapynnsie kBapuessle npoRHAKH
=

HECKO/JbKO CHMKAEeTCH colep:KaHie OHOTHTA, 4 MATHETHT 3aMellaeTcs
reMaTHTOM. B HeKOTOpHIX 00pasiax MIarHoKaa3 COXpaHseTcs JHIIb B
(opMe penrHKTOB B MHKDOK/IHHE. YCTAaHOBJIEHO, 4TO 3TOT TPOIECC B
GoMblIell CTeNeHH MPOSBJICH Y KOHTAKTOB C MaccHBAMH MHKpOIpaHO-
(UPOBBIX ¥ HHTEHCHBHO a/JbOHTH3HDOBAHHBIX IPAHHTOB (3HAMEHCKHIL,
KoBaap u 1p., 1965). DTo BhIpamaercs B «OMOJIOKEHHH> KaJHIITATH-
SHPOBAHHBIX IIArHOTPaHuTOB (188 MJIH. JieT) MO CpaBHEHHIO ¢ MIATHO-
rpanatamMu (242 maH. Jer).

Ha xoHTakte ¢ aHXHMMOHOMHHEPAALHBIMH AJTbLOGHTHTAMI HHTEHCHB-
HO KaJHINATH3NPOBAHHBIE TPaHHTBl 3aMellaloTcs MOPOAoH 3 K 3 o-
rpeiiseHOBOH OTOPOYKH aAbOHTHIHPOBAHHOTO Ma cC-
CHB a. MakpoCKONHYECKH 30HaJbHOCTh HX HEBLIPA3UTEJbHA: OTMEua-
eTcsl JIHIIb CMeHa OHOTHTa MYCKOBHTOM H  YBeJHUYEHHEe COJepPIKaHHs
MocJaeIHEero B KOHTakTe ¢ anabOurutoM. Habmogennsimu B muingax
ycraHaBauBaeTCs chaeayiomee. Bo BHenIHei 30He 3K30KOHTAKTOBOMH 0TO-
POYKH MJIATHOKJIA3 TOYTH MOJHOCTBIO 3aMEIAeTCsl MYCKOBUTOM, CO-
XPaHAIOTCS TONBKO aAbOHTOBbIE KaeMKH 3epeH. BHOTHT yeToiiuus, JHIIb
B OTAEJBHBIX UYemlyfKax OTMEYaeTcs €ero MYCKOBHTH3auud. Banxe
K KOHTAaKTy OHOTHT 3aMEUIAaeTcss MYCKOBHTOM, a MHKPOKIHH — Aab6H-
ToM. Hemocpeactsenno y koHTakra ¢ anab6HTHTOM mopoja COCTOMT. H3
MYCKOBHTa, KBapia M HeGosbuioro koaumyectBa ¢aoopura, Hepenko
3/eCh OTMeHaloTCs (PIIOOPHTCONEPIKANIHE MYCKOBHTOBBIE 3QHBIS MOML:
HOCThIO 1—2 cm (puc. 4). B Hekorophix cayuasx, HanpuMep,. §a KQH-

AL > % :
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Puc. 4. Maud 456-8. ¥Ve. 18. Hukonu+-. Myckopurosasn 3oHa
(c (aoopuTOM) Ha KOHTAKTE ansOuTHTA (cAeBa) H «3K30rpeil-
3eHOBOI» OTOpOUKH (crpasa).

TakTe ¢ «anodusaMu» albOHTHTOB albOHT COXpAHACTCS B cocTaBe Me-
racoMaTHTAa BIJOTh A0 caMoro KoHrakTa. CxemMaTHYeCKH 30HAJb-
HOCTh 5K30KOHTAKTOBHIX 06pasoBaHHil MOKHO NPENCTaBUTbL CAEAYIO-
muM o6pasom:

Kanuuina- My + My + My + My + My - AubGUTHT
TH3HPOBaH- Ks + K + K +~ KB + ®mo 3HI0KOH-
Wbl naaruo- - A6 -+ Ab + A6 -+ D TaKTOBbIi
TPaHuT KI + KIII +  (=Paaio) ]
bt & +daro
+ ®ai0

O6pasoBaHHg NO3AHHX cTajMil (HauuHag €O CTaJH
ppeiiseHu3aluy ¥ OKBApLEBAHHs) N0 CBOHM maciurabaMm HaMHOTO yc-
TYnaior ajbOHTH3HPOBAHHEIM MOPOAM. OuHu pacrpocTpaHeHbl npe-
MMYIIECTBEHHO BHYTPHM aJbOHTH3MPOBAHHOrO MaccHsBa H B MeHbIIeH
CTeneHH — 3a ero mpejenaMH, JOKaaH3YiOTCs B HapyMIeHHAX, CEKy-
X 30HAJABHOCTh AJbOHTH3ALMH M 3K30TPEi3eHOBYI0 OTOPOUKY. He-
pejKo Hab/iofaeTcs COBMEIIeHHe METacoMaTHTOB pPasHbIX CTajHit
B OLHHX M TeX yKe TPelIHHHBIX 30HaX.

I'peiiseHOBEIE 30HBI — 3TO KHUIO0OpasHble, LLIHPONOAOGHEIE HIH
CIOMKHONATHACTHIE TeJa, COCTOsILIMEe M3 KBapla, 3e/eHOro MyCKOBHTA
1 He6obIIoro KoJHuecTBa (HOMETOBOro (uioopuTa, a TaKiKe TMpHMH-
KalolHe K HUM YYaCTKH Ipeid3eHH3HpOBAHHBIX MOPOL.
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B otnnuue ot I‘]JCFIB(:‘HOBI)IX 30H, B COCTaB€ 30H O'KBa‘lee‘.Ba(HHSI
pesko mpeobaanaer kBapu. MycKoBUT H (JIIOOPHT CONepKAaTCs B He-
3HauHTeNbHBIX KoamuecTBax. OuyeHb YacTo B UEHTPASbHBIX UACTAX
OKBapUOBAHHBIX YYaCTKOB HaXOLATCH KBaplesbie HJIH cpmoopm-}map-
lJ.EBqu ZKHJIBL. MOLLLHO‘CTB MoCJAeIHHX HNOCTHTaeT IEPBLIX MIEIHMETDPOB.

Kpome OTMeucHHBIX TpPeIIHHHBIX O0pa30BAHHA B MacCHBe BCTpe-
UY4IOTCA MeJKHe KBaplleBhle IMPOMKHJIKH, He CONMpOBOK AAaIOHIHECHd OKBap-
lieBaHHEM BMEIIAIOLIeH MOPOMAbl, a TaKikKe rHe310006pasHble W MpPOKHJI-
KOBble 00pa3OBaHHs OKHCIOB sKesqe3a M Mapranua. ITociaexnue 06GBIY-
HO THATOTEIOT K 30HaM l'pe}"lSGHHSH[JOBaHHbIX H OKBapDHOBAHHBIX MOPOIL
i, NIO-BHIHMOMY, HMEIOT DHIEePreHHoe MPOUCXOXK IeHHE, :

II. MycroBuT-TennJOIUTOBEIH TIII

K 3TOMY THINY OTHOCATCH MaCCHBLI, BecbMa BaiKHBIE OJsd MOHHMAa-
HHSL BOMpPOCOB reHesyca aJbOHTU3HPOBAHHEIX TPAHUTOB, MOCKOJBKY
B HHX NPOABJEHL KaK MapareHe3nchl ¢ MYCKOBHTOM, Tak M OoJjee
no3jiHHe MapareHe3HChl ¢ JHTHEBBIMH CJII0JaMH M TOIAa3oM, [POHC-
XOKJeHHe KOTOpHIX HauGoJaee AHCKYCCHOHHO. B 3aBHCHMOCTH OT Ipe-
HMYITECTBEHHOI0 pa3BHTHA MYCKOBHTOBBIX HJIH <<J1HTH1‘-‘I-[£)TOPIH‘CTHX»
napareHesucos, MAcCHBLI 3TOTO THMa NPHOOPETAIOT MPH3HAKH, CO/IH-
XMamwlue Ux ¢ MacCHBaMH MYCKOBHTOBO- i
ro HIn JI('.‘,HHIIOJIHT-6HOTI‘1TOBOI‘O TUIOB.

B KauectBe mnpuMepa pacCMOTPHM JBa e s “ I/
1N03/{HEMe3030iCKHX MaccuBa3abaiikabs, ﬂ Sl
npencrapagiouine coboii  XapakTepHbIe v //LJ% /]
«KpaliHne» 4jeHbl 3TOrO THNA KAaK B Md- /’ Vil /11/
pareHeTHYECKOM, TAK H B CTPYKTYpDHOM / /fl'\/f o A:i;a’l'
OTHOIICHHH. ' J o ’4‘1 e
Yuacrok «CesepHblii». AnbGHTH3HPO- A -/\:t:-.._{_' & ,f'
BaHHbIE T'PAHUTHl CJAATalOT TEKTOHHYECKH b s & o Ve
OYepUECHHLIE OJIOKH H 30HB B KPaeBBIX |/ 7 B /\ /./ 7
YacTAX MacCHBOB JIEHKOKPATOBLIX TPaHH- ik //\ |
TOB, 3aJIETAIOUIHX CPELH NOME3O30HCKHX |l /- S

IPAHHTOB M THefico-rpaHuTOB (pHC. 5).
KpoMe noxasaHublx Ha pHC. 5 MacCHBOB
JeKOKPATOBLIX TPAHHTOB W «MOHOIUMNA-
TOBBIX» aJIICKHTOB, NPHHAMIENKAIIHX K
nepBoit (pase, 37ech H3BECTHB MEJIKHE Te-

) Fae (s
(21« BT (3e

Pue. 5. Cxema pasMelleHusi Mac-

1

Ja H BailKy TPaHuT-noppHpoB H KBaple-
BbIX NOpPHUPOB MKHJILHOH CepuUH IO3JAHE-
Me3030iicKoii HHTpy3uH. Mutpysus pac-
NOJI0XKEeHA B Iipefieax KpynHOH 30HBI CMf -
THH, K IIepeceyeniio KOTOPOH passioMaMu
CeBepo-BOCTOYHOrO npocrHpanns (~ 60°)
NPHYPOUEHEl ee OTAesbHble BLIXOIBL.
Maccue «CeBepHbIi-1»— HeCKOTBKO
BBLITAHYTOE B CEBEpPO-BOCTOYHOM Hampas-

2!

CHBOB I103]1HEME3030{CKHX IPaHH-
TOB yuacrka «CeBepHOro» (mo
matepuasam E. A. 3afikoBa).

!/ — MOHOIIMATOBLIE  AJACKHTH; 2—
JefKoKkpaToBbie GHOTHTOBBIE TPAHHTHI;
3 — AByCHIOASIHBIE H  MYCKOBHTOBbIE
TPaHHTBI; 4 — anbOBUTH3HPOBaMHblE
TPAHHUTBI; § — PA3PLIBHBIC HADYIUEHHN]
6 — MHATPY3HBHBIE KOHTAKThl YCTAHOB-
Jennbte (@), - ppeanoaaraemsie . (0).
Maccusst: [ — «Cesepnniit-I», I —
:Cenepunifi-IIs, I/f — «Cesepo-Bocrou-
HEBIR» .
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JIeHUH HHTPY3HBHOE TeJO, IIOIIadb IPO3HOHHOTO Cpe3a KOTOPOro Co-
crasaser okoao 30 kB. KM (puc. 5). OH ciloxkeH JeHKOKPaTOBBIMH
GHOTHTOBBIMH TPAHHTAMH: CpeflHe- M KPYNHO3ePHHCTHIMH — Ha 00/ib-
mefi nuoumiagd Maccusa (riaBHas (amua) n Gosee MeTKO3ePHHCTDI-
MH, HepeAKo NOpGHPOBHAHLIMM — B IPHKOHTAKTOBOH INolOCe WIHPH-
HOI0 OT NEePBBIX JAECATKOB A0 IEPBEIX COTEH METPOB (3HAOKOHTAKTO-
Bas (aumus).

JlefikoKpaToBbie GHOTHTOBHIE TPAHHTH IM1ABHOM (alH COCTOAT U3
narHoKJaasa, KBapla, KaJaummnara, HeGoJbmoro Koauyecmsa GHOTHTA,
akueccopueB — (JIOOpHTA, anaTHTA, UPKOHA, MOHANHKTA, MAarHETHTA,
HJIBMEHHTA ¥ HeOOJbIIOro KOAHYeCTBa albOHTa M MyckoBuTa (TabJa.5).
[To cBoeMy XHMHUYECKOMY COCTAaBy OHH 3aHMMAIOT NPOMENKYTOYHOE I10-
JNOKEHHe MEXKIY AaJsCKHTaMH M LIEJOYHBIMH rpanntamu mno Jeau
(taba. 6).

ITnarnokaas o6pasyer Tabanukn 1 3epua (1—3 MM), 4acTo HMeEIO-
lHe HepOBHBIE, KOPPOoAHpOBaHHble ouepranus. OTAeJbHbE KPHCTAJIbL
ero pasapobaennl, HX 06JOMKH HEMEHTHPYIOTCS KaannaroM. bombmas
4yacTh 3epeH NJarHokiaasa 3oHandpHa, CocTaB 30HAJBHBIX KPHCTAJJIOB
meHsiercs or Ne 17 (B nenrpe) xo Ne 10, oropouxu 3eped 0GBIYHO Mpe/i-
crapaens anapoutoM. CpeHmii COCTaB IJATHOKJIas3a OTBeYaer ajbOHT-
OMMroKJaasy. B IEHTpaJbHLIX YacTaX 3epHa HHOTJA HMEIOT YETKO 04ep-
yeHHBIe COCCIOPHTH3HPOBAHHLIE sipa Gosiee OCHOBHOTO INIaTHOKJA3d.

Kaaummar BeTpeuaercss B BHje kceHoMop¢mubix 3epen (0,5—5 mm)
i Goaee kKpymHbIX (mo 1 cM) Tabamuex. Pasnuuatorcs: a) Oypoiid «He-
pemeTuaThily KaJHInaT-nepTHT ¢ NepTHTaMH pacnajna (10—20%);
6) GypoBaThiii «HepeleTuaThlii» KaJHIIIaT-NEPTHT C TPyOhIMH cerpe-
rAMMORHBIMI [IEPTHTAMH; B) BOISHONDPO3PAYHBIH «pPEUIeTYATEIH» MUKPO-
kaIHH. B nopoe npeo6aajaior Ase nepsble PasHOBHAHOCTH. «Pemerda-
THiil» MHKDOKJHH pa3sBUBaeTCs Mo HHM. DBonee kpynHbie TabaHyKH
KaJMImnara 30HaJbHBL. 30HAJBHOCTh NPOSAB/ISETCS B YMEHbIIEHHH CO-
JlepKanusi NePTHTOBLIX BPOCTKOB aJb0HTA K KPasiM 3ePeH M Xapakrepe
noracanust Munepasa. [lo knacenpuxaunn A. C. Mapdynnna (1962),
OCHOBHAsI Macca KaJulinara MoKer OBITb OTHECEHAa K IPOMexyTO4HO-
My mMukpokang-neptaty Ne 20—30.

O6biunas ¢opma KBapua OGHOTHTOBBLIX NPaHHTOB — 3€pHa H acco-
uHaLEy ABYX-NsATH 3epeH pa3MepoM 1o 15 mm u Goxee. XapaxkrepHas
0coBEeHHOCTh KBaplia — TEMHO-Cepasi OKpacka, oOyc/IoBIeHHas obmaHem
ra30BO-3KHJIKHX BKJIIOUEHU,

Buorut o6pazyer HeGOJbIIE TeMHO-KOPHYHEBBIE UEILIYHKH pasme-
poM o 1—2 MM, HHOTa Gosiee MeJIKHe HAHOMOp(HbIe TaGJaHIKH, MJ1€0-
xponpyomue B Ta6ayHo-6ypux ToHax. Cocras OTBEYaeT MarHe3Hajb-
Homy Gmoruty (taGm. 7). IlpumeyaTe;bHO NPHCYTCTBHE THTaHa B Te-
TPasAPHIECKOll TO3HIHH (POPMYIBHOH €IHHHILbL omorHta (rabJa. 7,mpo-
6a 1010).

Crpykrypa nopojsl rpanutHas. CyliecrTBeHHOe 3HauemHe HMEIOT
TakiKe CTPYKTYDPHl 3aMelUeHHs TIANHOK/Aa3a KaJHlINaToM, KajHiina-
ra — aabOGUTOM, OOBMHBL MHEpMeKHTEL ITo cremeHn miHOMOp(hH3IMA
raaBHble MHHepAJB PacnojaraloTcst B PAA: MIanHOK/Ia3 — GHOTHT —
KaJHInaT — KBapil.
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KoauvectaerHoiii MﬂHEpLIJIbh‘bIII cocta8 OuoTUTOBLIY U dﬂyCA!O@RHbIX ZPAHUTOR YHACTKA

TaGaunna §

«Cegeproeo», U

«Cerepnslii-1»

«Cepephptii-11»

I'panuTel W3 30HB, Npuierawileid K anbGuTh-
3HpoBAHHBIM MOpPOAaM

I i J r -
=y L b 3H$2:§::-ramono ! rpa}m;::lu:;zaa“mt nbgi#{;?‘:?:“;gca' Crpaknia B | CkpamKuHa B
cHB 300 M oT KoH- (200 M OT KoH-
IMosepxHOCTL TaKTa C BMe- |TaKTa C BMe-
LLAIOUHM TPa- |ulalomuM rpa-
HHTOM HHTOM
1010 | 581 I 969 |1004a 1003 a ' 549 \1002 488 I1—84 486-935 656-641 693-697
Ksapu 31,90| 29,82| 33,36/ 30,87 40,34| 39,40| 37,75 42,67 45,40 39,10 40,00 33,70
TMaarnokaas . 35,75| 37,74| 37,72| 34,00| 30,34 29,70 29,77 30,20 28,00 96,60 28,90 34,40
Kaauumar 31,24| 31,44| 28,10 33,81| 28,64| 30,20| 31,10 24,72| 24,80 31,40 27,70 26,80
Buotur 0,41f. 0,15 0,38 0,67 0,27 0,38 1,14 0,58 0,30 0,30 <0,10 0,40
Myckosur 0,09 0,62| 0,08 0,04 0,10 0,05 0,06 1,11 1,40 2,20 2,60 3,80
AxueccopHsle H pyaHble
MHHEPa/ILI : 0,61 0,23 0,36 0,52, 0,31 0,07 0,18 0,72 0,10 0,40 0,80 0,90
Koanunuectso mingos, ne-
N0JIb30BAHHEIX 1JIS1 NIOJ1-
cuera 6 4 4 8 7 7 5 5 3 6 13 6
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Xumuuecruii cocras nopod ywacrka «Cegeprozos

TaGawmna 6

«CesepHblil-1» «CenepHuii-11»
&;e Bueuaomye NopoAbl B MeTaCoMaTHTH B HAX
z ?%? nefikokpaTosmit | = ys8 BV BEE g1=8 = Bl e
EE §§ GnotuToPMA rpa- | 32 %’g £ E £ 5 8 f Ly = E-E E uHTEHCHBHO aulk- 3 e g5 E:> 2
-3 uuT (raapHas da- o NS h= e rpeiizen (loxHuil mo Ao GUTHIHPOBaAHHBL T o & goaa s
goxe = i EE SRS %; a SK30KOHTAKT) ERE2 rpaunT (J0MKHBI == N Ay
e chcuins gE—= EZ %i ST SES ezl o SK30KOHTAKT) e BAx53
s3Ee 85 | SemEx| HER EER B | 28388
1010 549 1002 513 108 804 5133 SISH; 525 817 515‘6 4976 517-BP
1 2 3 4 ] 6 v 8 9 10 11 12 13
Si0, 76,62 |76,06| 75,46 |68,93 70,00 68,98 77,38 | 80,92 76,95 61,50 | 61,54 | 57,96 49,86
TiO, (h, 0,20 0,24 | 0,41 0,28 0,26 0,07 | 0,20 0,00 0,24 | 0,15 0,80 1,31
AlLO, 12,57 |12,60| 12,57 |14,89 13,94 15,97 11,55 | 10;39 1232 19,36 |21,24| 15,84 18,00
Fe,0; 0,68 | 0,50 0,80 1571 0,67 2,25 Cu. 0,69 0,39 1,37 | 0,64 232 3,07
FeO 0,50 | 0,57 1,30 192 3,37 2,08 2.08.1°0,72 0,46 0,54 | 0,54 3,16 3,51
MnO 013 | 0,01 0,06 | 0,10 0,06 0,11 0,11 0,03 0,02 0,72 | 0,03 0,13 0,46
MgO o'1s | 0,17l 0,127 0.714 0,71 0,78 ca. | 0,50 0,04 0,36 | 0,10 5,43 3,70
Ca0 0.21 0,30 0,65 1,45 17 1,54 0,70 1 10514 0,62 VBl ) 5,95 4,90
Na;O 498 | 4,21 4,16 | 4,70 4,46 2,57 0:672] 10,23 4,89 5,57 | 6,75 3,65 0418
K0 4,84 | 4,47 4,84 | 4,50 4,43 4,80 6,88 | 3,61 3,76 6,65 | 5,30 2,05 8,43
Rb:O S i == z= - 0,02 0,34 | 0,04 0,11 0,25 | 0,18 0,05 0,55
LixO s £ Al = — 0,02 0,01 0,01 0,01 0,13 | 0,07 0,03 1,42
P20s 0,02 | 0,03 0,05 | 0,11 0,08 0,08 0,02 | 0,02 0,03 0,10 | 0,02 0,38 0,54 -
o, b 1 g oA L e = 0 el S e prlise S -
H:;O+ — 0,20 = ise =t = ik = sy i
II.o.m 0,34 S 0,28 1,09 0,35 0,38 0,62 — 0,41 — —_ 2,25 5,03
F 0,03 | 0,07 0,02 — s e — 10,03 — |. 1,20 | 0,12 i
Cymma 100,36 |99,53| 100,53 99,82| 99,52 100,04 100,43 |99,71| 100,01 100,54 |99,92| 100,00 100,97
_0=F 0,01 | 0,08 0,00 — = 0,03 0,13 | 0,01 0,04 0,50 | 0,05 98.0? wg.%‘g
Cy» ’ 9'50| 100/52 |99,82| 99,52 | 100,01 | 100,30 |99,70{ 99,97 | 100,04 99,87 9 ,05
ym"lg‘a IO(LSS 9)_.50 = = He o6H. 0,07 0,32 0,09 ol e 0,22 2,20

Mpuumenanne.
uur (npoGa 108) BaaT M3 KOX

Asianutuxu J, H. Matseesa, C. Sl Fonbaanens,
aexi E. C. [Munuyxa.

O Az

10puenko, B. A. Bonaapesko. Ciaabo mameHennblil GHOTHTOBLIL rpa-

-
MMporonxkenne Taba b
[pauntel rrasdoil (neprofl) hasel m MeTaCOMATHTEL B HUX

| 3

= g

Nlsycaiofstofl rpamnr |MycKopnToRbil TpaniT Anb6utusnpopandsii | MHTeHCHBHO aib GUTHAHPO BAHIBL é fgf;,'

KomMnoHenT rpaHuT rpaHnT b s E-‘." L
3 : gas

488 | -84 3005 | ooso-4 636 »-616 521 599 196 631 517" n-805"

14 | 15 16 17 18 19 20 21 22 25 24 25
SiOs 78,23 75,24 75,60 74,05 2h0n 75,98 71,62 72,75 g 69,27 70,06 70,92

TiO, 0,25 0,16 0,15 0,16 0,03 0,14 0,00 0,09 0,00 0,00 0,00 Ci.
AlLOy 13,70 12,83 13,40 12,91 12,67 12,91 15,50 15,74 15,97 1iaa 16,31 15,63
Fey 0y 0,63 0,47 0,73 1,04 0,45 0,31 0,66 0,37 0,67 1,36 0,34 0,94
FeO 123 0,84 0,78 0,98 0,94 0,50 0,37 0,65 0,11 0,54 0,81 0,57
MnO 0,05 0,01 0,03 0,08 0,03 0,23 0,06 0,05 0,03 0,11 0,17 0,08
MgO 0,08 0,12 0,18 0,510 0,19 0,24 0,04 0,24 0,12 0,12 0,12 Ca.
CaO 0,70 1,05 0,82 1,16 0,52 0,57 0,39 0,38 0,71 0,565 0,64 0,50
Na,O 4,00 4,02 3,38 3,24 4,56 4,89 6,10 6,02 57 9,69 6,75 3,561
K.0 4,96 5,18 4,72 4 .66 4,27 3,86 302 3,01 3,15 0,30 3,01 7,40
Rb;O = . o B 0,06 0,10 0,14 0,09 0,09 0,01 0,30 0,30
Li,O o e o — 0,00 0,01 0,02 0,01 0,00 0,00 0,41 0,02
P;Os5 0,15 0,02 0,03 0,07 0,04 0,04 0,05 0,02 0,02 0,03 0,02 0,03

H.O—- 0,12 —_ - —_ e - — — — — — -

H,O+ 0,50 — == = - — — — — — e i
I. m. o 0—20 0,38 0,05 1,37 0,32 0,69 0,78 0,65 0,24 0,41 0,96 0,48

E ;

Cymma 99,80 100,25 99,87 99, €0 99,73 100,47 99,45 100,07 99,80 99,72 99,90 100,38
—0= 0,08 0,03 — 0,12 0,01 0,08 0,03 0,02 0,01 0,02 0,33 0,04
Cymma 99,72 100,29 99,87 99,68 99,72 100,39 99,42 100, 05 99,79 99,70 99,57 100,34
0,07 — 0,29 0,02 0,20 0,08 0,05 0,02 0,04 0,0 0,10

Mlpumeuanue Apanutusn C. §. Foaspanens, JI. H, Mateeesa, C. A. IOpucuKo. MyCKOBHTOBEIT Ipanut (npoba ilUﬂ:&a]

E. C. IMunuyka.

B35AT H3 KOZJCKIHH

Oxonuanne taGa 6

«CepepHuii-11» «Cepepo-Boctounpriis
i e s Manbise rpanaTonss HHTeHCH BHo [HHTeHCH BHO
HHTEHCHBHO a/ibOHTH3IWpPOBAHHOM cnaGo Ha- | KBapUeBkf rl'opdmp. phetoi g 1
s ol MeHeHNbIl | sameralompil cpejn c1a60 H3MeHeHHBI aaMeTHo ambGuTHn- | POPAHNL | posaHHH
KBaplerblil | HHTEHCHBHO aab GHTiH- rpaHuT-ropbup poRaHHLl R |roae
nopbup |sHpoBaHHEIX TPaHATOB rpanuT-noppup (e "yc")"" nennno‘:)m-
BHTOM ToM
M-820-2 836 8362 489 1233 1196 M-609 603 1249 3053 I-120 T1-127
26 27 28 29 30 31 32 33 34 35 36 a7
Si0, 76,90 | 78,48 | 83,00 | 76,60 | 78,58 | 79.51 | 74,01 | 74,49 | 7540 | 62,50 | 741 | 71.81
TiO, Ca. Ca. Cn, 0,06 | 014 | 0,13 | 020 | o015 | o012 | 012 | Cx C:
I@ézga 1?,(133 13?3 18,?3 13,;5 12,24 | 11 :g 12260 | 12°85 | 1350 | 2130 | 1351 | 15.46

204 : ; 1 25 | 0,13 g 0,90 | 0,40 | 055 1,21 : ;
FeO 115 0.93 0.86 0.60 1,05 0.70 0.50 1.0 ' Y i 016
MnO 0.37 0.20 0.11 Cn 0.05 0.04 0.10 2 o ot L1 o5

4 % ! . 0,40 0,07 0,13 0.18 0.21
MgO 0,08 | Cn. Cr. 0,5 | 067 | 050 | 035 : : ' '
: . ! : 0.95 0,02 0,03 0.10 0.1
Ca0 0,90 0,60 0,50 0.20 1.05 1.16 0,40 2 : i 45
S 2 2. 0,50 0.0 1,05 116 .10 0.20 0,47 0.90 0,35 0,42
: 3 ; : , ,00 3.08 4,75 6,07 6.3
K,O 4,51 4,51 3.46 4,60 4,21 3,43 46 2 ; 4 o
KO 55l il o 4,50 yal 2l : 5 4,50 5,72 5.68 3,13 3.%5

_ ; : \ : : .07 0,07 0.17 e 0.09 9
Li,O 0,04 0,01 0,01 0,00 0.02 0.02 0.03 ' ' 003
LiaG . o : , . ; 0,05 0,03 il = 0.02
POy 0, 0,03 0,04 0.03 0,12 0,15 0.04 0,01 0.03 0,03 | He o6u.| He o6H.
H.O+ = ach & S - = = = = = = 4
1L n.n. 1,34 0, 1 g 0 2. 0. 0.

. 90 0,89 1,14 2,32 2,89 1,11 1,82 0,50 2,51 0,71 0,79
Sygiap gg.gg gggg 93'73 100,28 | 100,80 | 100,88 | 99,61 | 99,50 | 100,25 | 99,80 | 99.54¢ | 99,25
=0 L 5 0,02 0,23 0.25 0.11 0,05 0,06 0. 44 0.06 0.14

e 9,15 0,?0 99.53 100,26 | 100,57 | 100063 | 99.50 | 99’54 | 100,19 | 99.36 | 99.48 | 99 11

;18 : 0,4 0,04 0.56 0.60 0,26 0.13 0.15 1,05 0.15 0. 34

Mpumenanne, Amagutukn C. A. IOpuenko, M. M. PuiGakopa.




Tabaunma 7
Xumuueckutl cocras 6uoruros us 2panuros yuacrka «Ceseprozos

«Cesepo-
«CepepHplii-1» «Ce pepupiii-11» Bnﬁ;%:-
EHIRERE
KOMHOHeHT E;ﬁ%;’;{g%’;b;;ngﬂ}?T E‘HOTHTOBHﬁ TPaHHT %Eggg Elg‘gi ngymmg"_
tbanun maBHo il daunn 58S | 5E5- |dof rpanar
Za=0%| RE85
REESE | HBESS
1010 | 1004 549 \ 1002 804 488 11-130
Si0, 37,55 35,68 37,36 36,54 35,64 36,68 40,84
TiO, 2.32 3,80 2580 2,46 2,40 2,60 2,63
Al O, 13,25 13,42 13,08 02,91 16,05 16,10 18,35
Fe,0, 5,13 10,82 7,49 6,43 5,04 9,75 6,95
FeO 12,06 8,95 8,91 11,33 13,93 9,92 9,69
MnO 2,16 0,95 0,51 1,86 1,05 1,00 0,95
MgO 12,60 12: 17 14,55 12,66 10,70 7,06 6,42
CaO 0,23 1,73 1,86 0,28 0,32 1,14 0,30
Na,O 0,34 0,28 0,09 0,16 0,16 0,16 0,21
KO 9,30 7,01 9,03 8,67 9,51 8,07 9,03
Rb:O 0,18 0,16 0,13 0,06 0,08 0,27 0,33
Li;O 0,45 0,59 0,34 0,19 0,32 0,41 0,90
Cs.0 0,04 0503 | H. a. He o6nu. 0,00 0,02 0,02
¥ f 0,55 0,80 1,90 1,60 0,23 0,27 0,90
H:O + — 4,50 3,09 — — — 3,24
P,0s 0,25 0,40 0,38 0,55 0,21 0,64 0,20
Il. n. . 4,07 il - 5,29 4,03 5,98 —
Cymma 100,48 | 101,29 | 101,05 100,99 99,67 | 100,07 100,96
—0O=F 0,23 0,34 0,80 0,67 0,10 0,11 0,38
Cymma 100,25 100,95 100,25 100,32 99,57 99,96 100,58 _
Ng’ 1622 1,642 1,628 1,629 1,638 1,629 1,627
—2V° 11 9 13 10 10 15 14

INpumeuanmne,

IlpoGa 1002 — cpennee ua mByx aunanusos. Anaauthkn C. A. HOpuerko,
C. {. Toawpanens.

BuoruT 06BIYHO accOUMHPYET ¢ AKUECCOPHBIMH H PYAHBIMH MHHe-
pajiaMH, BCTpeYyaloTCsl ero BKJIOYeHHss B KBapue. MupMeKknTH3amus,
anbOUTH3AIMA KAJHIINATOB, MYCKOBHTH3AIMS TJIaTHOKIA3a H 'OTYACTH
O6HOTHTA OTMeYaloTcss Bo Beex 06pasiax GHOTHTOBBIX MpaHHTOB. MHTeH-
CHBHOCTb 3THX IpolleccoB He3HauuTeabHa. MHPMEKHTHI BCTpedamwTcs

cpo.pme CaMOCTOATE/JbHEIX 3€PeH H MEXK3ePHOBBIX «JEHTOYHLIX» O6pa-
303aumﬂ a TakxKe B KPaeBHIX YaCTAX 30HaJbHBIX 3€PEH MJAarHoK/Jaasa.
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Aan6Gut ob6pasyer KaeMKH INIarHOKJIAa30BLIX —3epeH, «ICHTOUHBIE? -
MeIK3epHOBLle 06pa3oBaHus H MeJKOTaGauTyaThie KpHCTa/wis. Medko-
TaBAuTIATH aJb0UT Pa3BHT B KaJnminaTe Kak II0 CTHIKam 3epeH,
Tak U Ges nuauMoil ¢Bsin ¢ HEMH. OH CceyeT MepPTHTOBHIE BPOCTKH allb-
Ooura B Xaaummnarte, AnbGHTOBEIE KaiMBbl INIATHOKJIA30B PAa3BHTHI TIpe-
HMVIIECTBEHHO Ha DPAHHIAX 3EPeH IuIarHokaasa u Kaaumnara. [lpu
stoM HabaiofaeTcss Kak Gbl «pa3pacTaHue» IJ1aTHOKJIA30BhIX Tab/aHuek
¢ samelleHHeM Kaaumnara-neprtata. CoxpaHeHHe ONTHUECKOH OpHeH-
THPOBKM [ePTHTOBBIX BPOCTKOB B Mpejesax a/ibOUTOBOI KaliMbl Tak-
JKe YKa3nBaeT Ha <«IOCJENEePTHTOBEIT» BO3pacT ajbOHTH3AUMH Kajau-
MInaTa.

BHOTHTOBble TPAHHTH SHIOKOHTAKTOBOH (aumi 1o CBOeMY MHHE-
paJbHOMY M XHMHUECKOMY COCTaBY BeChbMa 6JM3KH DPaHATAM TJIaBHOM
¢panun (cm. Ta6a. 6). [lepexonst MeKLy HAMH TIOCTENEHHDIE. OcHOBHBIE
0cOBenHOCTH TPAHHTOB 3SHAOKOHTAKTOBOH (alliu; 1) GoJnee miIOTHAS
MENKO3epPHHECTas CTPYKTYpa; 2) NOsBJIeHHe CPELH aKLECCOPUEB chena
y rpanara; 3) GoJbllee colepxanue JATHA H py6uausa B OHOTHTAX
(eM. Ta6a. 7); 4) OoJbluas HHTEHCHBHOCTD ABTOMETACOMATHYECKHX
npeoGpasoBaHuil — MHPMEKHTH3ALHH, AJLOHUTH3AIUN KaJuImnara, Myc-
KOBHTH3AIlMM TJarHoKaasza H GuotHTa. Bammo TaKkKe OTMETHTb, HTO
5 rpaHuTax raBHOfl ¢amun Gojee IHUPOKO PA3BHTHI PEAKIHMOHHHIE
B3aHMOOTHOIIEHHsST MeZKAy IIJIarHOKJIa30M H KaJHIINaToM, UTO TpaxTH-
YeCKH He OTpPaKaercss Ha XMMHUYECKOM (COCTaBe TPaHHTOB. Ormeuaercs
AMINL YMEHbIIeHHe OPTOK/IA30BOi COCTAaBIOMEH B MIarHoKIase. He-
KoTOpOe TOBbIIERHe CONeprkaHHs KBapua B TpaHHTax TIABHOM (halun
(cm. Ta6x. 5) cBA3aHO, BEPOATHO, ¢ GOMBUIMM KPOLICHHEM MOJEBDLIX
MAaTOB TMPH M3rOTOBJAEHHH WAHG(OB KPYNHOSEPHHCTLIX rpaiHTOB AaH-
1Oro THHA.

MHTEHCHBHOCTH SK30KOHTAKTOBOTO METAaCOMaTH3Ma B CBsI3H € GHO-
ruTOREIMH TpaHHTaMu MacchBa «CesepHoro-I» HesHauHTENbHA. O6na-
py®uBaerca ciaGas KaJHIINaTH3aUus INIariok/1asd, COMPOBOKAAI-
prasics yeeauueHuem (a0 1%) «conmepxaHnns ienoueil B nopome Mo
CPABHEHHIO CO CPEJIHHM HX COAepIKAHHEM B IOME3030HCKHX TPaHHTOHAAX.

Macens  «Cesepnpiii-11»  mpescrasisier  coGoit He60AbII0e
(2—34,6 kM) Teno ABYCHIOAAHBIX TPAHHTOB. Anb6HUTH3NPOBAHHBIE
PA3HOBHAHOCTH CJIaraloT ouepUeHHBIH pPa3PLIBHBIMH = HADYIICHHAMN
U KOHTAKTAMH C BMEUIAoLMMH TpaHATaMH OJOK B 10T0-3ana Hoil
KpaeBoji UaCTH MaCCHBA M I0XKHYI0 SK30KOHTAKTOBYIO OTOPOHKY 3TOTO
6aoka (puc. 6, 7). B mrane Gnok uMeer QOpMY Tpeyro/bHHKa, BHITH-

Puc. 6. CxeMa reoJioTHYCCKOTO CTPOGHHA anbOHTH3HPOBAHHOI HacTH MaccHBa «Cenep-
noro-1I».

] — BMeltaonliile TPayHTH; 2— 0Me3030ilCkHe JAHOPHTOBLIE nopdupHTE, 3 — NOpPHHPOBULHIC
ABYCAIOAAHEIE H MYCKOBHTOBBIE TPaHHTHI; 4 — TpaHHT-NOPGHPLL W KBaplesbie noppupu; 5 —
aabOATRZHPORAHHEIE TPAHHTHI} 6 — HHTEHCHBHO anbGUTH3HPOBAHRBIE TPAHUTE 7 — albOHTH3HPO-
BapHBIE FPaHNTHEl BHYTpeHHeil 30HEI SK3OKOHTAKTa, 8 — KBapil-KaqHIInaTonoe 3aMemenue
M nerMaToHAHBIe KBapll-KaJaHIIaTOBBIE B30HBI 9 — rpefisennsanua W OKBapIeBaHHe, 10 — 301kl
rpefi3enHzallid M OKBapUeBanua; I[ — NEPBHYHO MarMaTHUECKHE KOHTAaKTH (@), TpaHMiLl pasaud-
HLIX METACOMATHTOB (6); /2 — aMOspynTHBHBIE Gpekuns; /3 — pasphiBlble HApyUIEHH; 14 — 30uHl
ApoGnenus, Karaknas; /5 — CKBAaXKMHBL.
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Puc. 7. Teonornveckmii paspes maceusa «Ceseproro-11» no aumimn A—B, ¥ea.
; o6o3H. cMm. puc. 6.

HYTOro BLOJb 3aMaJHOTO KOHTaKTa MaccHBa. Pasmeprl ero mo ramore-
Hy3e pocrHrajor 750 M. MomHocTs 640Ka BOJH3H 103KHOTO KOHTAKTA
npessimaer 200 M.

3ananmblii KOHTAakKT aabOHTH3HPOBAHHONO 6J0Ka NPOXOAHT TO
OZHOMY M3 HaHbOJlee APEBHHX HAPYLIEHHI, HCIBITABIIEMY HEOMHOKPAT-
HOE TIOJJHOBJIEHHE B TOCNEMATMATHUGCKHH 3TATl [Pa3BHTHH Me303DHCKO-
ro marmatusma. [lajgenne ero cesepo-zananHoe, yron naxeHus —50°,
30HKa KaTaK/Ja3nuTa OTACIsIeT HHTEHCHBHO a/bGHTH3HPOBAHHbIE TPaHHTHI
Me3030HCKOll MHTPYSHH OT c1a60 Tpeli3eHN3NPOBAHHBIX BMEIAIOUIHX
rpanuToB. IOXKHbIH KOHTAKT BECbMa NOJOTO yXOXHT TIO BMEILAIONIHe
IPaHHTLI, KOTOpPbIE B TIPHKOHTAKTOBOH 30He umipuHoi 10—50 M Takke
" anbGUTH3HPOBaHBL. 30Ha KOHTAKTa M306HJAyeT Gosee MmO3THHMH (mo
OTHOLIEHHIO K aNbOHTH3ALMH) PA3PBIBHLIMH HAPylleHuamH. Cpenn
TN0C/eIHKX Pe06JIaaI0T TPEUIHHEL, NapallIebHble 3aNaHOMy KOHTAK-
Ty m onepsiomie ero. CeBepo-BOCTOUHBIN (a€Kaunii) KOHTAKT adbOH-
TH3HPOBaHHOro Tesla noaoro (30—35°) morpy:kaercss B HanpasieHHH
BMEIAIOIMKEX TPannToB. Ha Beex yuacTkax, BCKPBITHIX TOPHBIMH BBpa-
00TKaMH, OH MPOXOAMT MO JafiKOBLIM TeJaM BTOPOH (as3bl MacchBa
(puc. 6—8).

AnbGUTH3RPOBAHHEIE TPAHHTH OGHAPYMKEHB TAKKE B BOCTOUHOI
HacTH MacCHBA, IJie OHH IPEICTAaBIEHLl cepHell MaJOMOUIHLIX 30H OKO-
JIOTPEIHHHON aNbOHTH3aHH, Cy6napaie b HEX BOCTOUYHOMY KOHTaKTy
MHTPY3HH. Tam JKe H3BECTHO HECKOJIBKO [aeK KBapueBbIX nopdhHpOB.
Anb6HTHIHPOBAHHBIE MOPOJB COMPOBOKAAIOTCS GOJee MO3THAMH MYcC-
KOBHT-KBapDUEBBIMH H KBapUeBHIMH JKHIaMH H Tpoxuakamu. OGuias
cxema (OPMHPOBaHHS MarMaTtoreHHeIX o6pasoBanuii Maccua «CeBep-
#oro-11» npusenena B Tabu. 8.

T'panure. eaasrod (nepsod) ¢aser u meracomaruueckue obpaso-
GaHUA panHed CTAOUW 6 HuX. JIByCoIOJsiHBIE H MYCKOBHTOBBIE IpaHH-
TBl IO BHEIIHeMY OOJHKY, CTPYKTYpe, MHHEPAJbHOMY H XUMHYECKOMY
cocraBy GaH3KH OHOTHTOBBIM TrpaHuTaM Maccnsa «CepepHoro-I»
(traba. 5, 6). Or nocaeHHX OHH OTJHYAIOTCS GOMBIIHMH CO/IepIKAHH S -
MH MYCKOBHTA H (pmooprTa. B 3amMeTHBIX KOIHUECTBAX JIBYCJIONSHbIE
TPaHHTH CONEPIKAT TaKKe NHPHT M MOJHOLEHHT.
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| Puc. 8. Paspes anbOHTH3HPOBAHHOTO Gnoka maccupa «Ceseproro-II» no

ckB, 4. CnpaBa npHBeJeHbl JHATPAMMbI H3MEHEHHA MIHepabHOro cocra-
Ba MOPO H COZEpIKAHHil Weouel B HHX.

] — MYyCKOBHTOBBLIE TI'DaHHTBL, 2 — aapbOHTH3HPOBAHHBIE TPAaHHTEHL 3 — rpasuT-nop-

@upbi; 4 — HHTEHCHBHO anbOHTHAHPOBAHHLIE PPAHHTH; 5 — PaspbiBHbIE HapyLeHHs

H KaTaknas; 6 — conepaHHA nJjarHoknasa, Xeapua H Kanuuinata B I[IOPOAE;

3 7 — copep:KanMsl HaTpus (2) H KaaHd (6) B noposae.

Iy
& /o

{ OCHOBHBIM OTJIHUHEM TPAHHTOB MAaCCHBA «Cesepuoro-1I» or rpa-
: HuToB MacchBa «CepepHoro-I» siBIsieTCs MeHbIIee COLEpIKaHHE B HHX
HOpMaTHBHOrO anpbura (Tadi. 9) u HecKoJbKO G60JblIee — H3BECTH
(cm. Ta6a. 6).

CnpyKTyphl 3aMelleHHs IJarHokaasa KaJquIInaToM-MepTHTOM B
JABYCHIOJASHBIX TPAaHHTaxX MPOsBJCHL B Gostee MIMPOKHX MacmTabax,
yem B GHOTHTOBBIX. Kakofi-uGo CBA3M CO CTPYKTYPHLIMH 3/1€MEHTAMH
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Cxemna opuuposarnis

nopod wu Mmurepaavnolx obpadosaruii maccusa «Ceageprozo-11s

TaGanna 8

(roadnenesosodcnuil atan)

B npepenax raasHoii (nep-

B npemenax jaex rpaHut-

B Tenax u gafikax spdy-

Cragnn BO#t) thasw MesosoiicKofl Bo pMelr ¢
3 s 3 1a0IIHX TpaRuTax
WETPYamK nopgupon 3HBHOTO OGIHKA PaEHTa
Marmarnueckan Buotnrossie  rpamptel | BuoTnroBLIe rpannut- | Kpapuesuie u kpapue- | Kanummnarusnuposaunsie
nopdupust (2 dasa) BO-MOJIEBOLITIATOBhIE TPaHHTH U rueficorpa-
nopgupnt (2 daaa) HUTED
dnumarMaTHueckasn ITepTuThl — pacnafa TBEPAEIX PACTBOPOB NOJEBHIX MITIATOB

TlocnemarmMatTudeckue

Paunss (ams6uriaa-
1LHH)

MH[JMEKI—ITH JABYCTIOAS-

HbIE, MYCKOBUTOBHIE,
anbOHTH3HPOBAHHbIE
TPaHHTEl 0 anLOHTHTLL

JeanopTHznpoBaHHbIE
IUIATHOKJIA3b,  MYCKO-
BHTH3HPOBaHHBlE (ce-
PHIHTH3HPOBAHHLIE)
IIATHOKAa36 H GHO-
THTHI, ansOHTH3HPO-
BaHHLIE TPaHUT-TIOpH-
pot

OxpapuoBaHubie 1 ce-
PHUHTH3HPOBANHLIE
KBapueBse nopQH-
phl

Buyrpenusia 3o0Ha 3K30-

KOHTA4KTOBOII 0OTOpOY-
KIf — aab0UTH3HPO-

BANHLIC TPAHHTH; BHEI-
Hffl 30HA 3K30KOHTAK-
TOBOH OTOPOUKH — «3K-
3orpeiisenni» H rpefse-
HH3HPOBAHHBIC PPAHUTHI

KrapueBo-xaaumna-
TOBOTO 3aMelleHns

[ermaTonannie KBapL-KaJHIITIATOBLIE 30HLI H ZKHJIBLL ¢ aMa3OHUTOM H JHTHEBBIMH CJIIOAaMH, a TaK-
K€ CONyTCTBYIOLMHE HM YYAaCTKH aMAasOHHT-JICIMTHAOJHTOBLIX a.TlgﬁlITHSHPOBill!HU.‘{ rpanuTOB

I'pefizenusannn u ox-
BapleBanHus

I‘pl'?ﬁ3eHH3HPOBélHl'Ib1€ H OKBapIlOBaHHbIE TPAHNTEHI. 3omunl OKBaplIeBanua H rpeﬁaemiaausm. Kpaple-

BBl ZKH/bl C MYCKOBHTOM

OcaxneHuss ocHoBa-
HAM

CepuntuToBble TPOKHAKH, TIPOKUIKH C JKEAE3HCTON CIIOAKOI

3asepuiaiomas

INpumesuanye Hazpanug

[Toaanne KBaplueeBsie o xapﬁouawme NPOXKHIKH

cTanauit naMsl Mo OTHOWEHHIO K Taasroft dase nosanemesosoiickoil HHTPY3HH,
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TaGauma 9
[ Pacnpedeaenue HOpMATUBHbLY aabbura woproksasa 6 nopodax yractia «Ceseprogos, %
? Ko- | Ane-| Op-
¥ XapakTepHCTHKA MOPOJBI and. | guy | TO"
| npab Kias
L 1 l 2 | 3 | 4
BHOTHTOBLIE | DHAOKOHTAKTOBAS (PAIHS 5|37 |28
[ rpaHHTH [nasuas danug 8 37127
| maccupa
f <Gesep- Cpejsiee 10 MAccHB 13 | 87127
; HET-T» e y
| JlBycmonsanLe H MyCKOBHTOBbIE TPAHHTH OCHOBHOII ya-
| o CTH MaccHBa 31 130| 28
i 2 2 % _| Anoduasl cpein BMEIAIONHX HTOPOJ 30HL 3anajaHoro
i % ot 9K30KOHTAKTA 51221 24
| 9=EE OxBapuoBaHHbE ABYCHIOASAHbIE H MyCKOBHTOBBIE TPd-
z2acs| #ums 11|26 | 27
= £ = & MuTencuBHO OKBAPHOBAHHBIE MYCKOBHTOBLIE TPAHHTHI 6424
i B nexaueM GOKY DPYAOKOHTPOTHDYIOLIEr0 HAPYIUICHH & S
Bz (cks. 4 — puc.12) 37 | 22
& _| B pucauen GOKy PYMOKOHTPOJHPYIOUIEr0 HAPYIIEHH:
a2 ot (ckB, 4 — puc. 12) 30|38 | 24
= £ Z 2| Ha yuacrke IOXKHOro KOHTAKTa (cxB. 6) 3|42 26
e Paspes 60ka ¢ BOCTOKA HA 3a- Cks. 4 3|53 18
= najx (no cKBaxuHaM) Cxe. 3 12 | 52| 18
- e Cks. 2 315320
i 3 Cks. 1 16 | 56 | 18
= Z CkB. b 6|57 ] 16
| =
= = Cpennee no paspesy | 40 | 54 | 18
A, s
@ = .
@ £ Paspes Gjoxa c ceBepa Ha Ior CegepHulii (aaur 6|49 | 22
< o (no NOBEPXHOCTH) LlenTpambuasi wactb | 15 | 54 21
< E I0sKHs paanr 915517
A=}
=] 0
- = Cpennee o paapeay | 30 | 53 20
3 -
o 2 Cpennee 10 ABYM DaspesaM HHTEHCHBHO anb6uTH3H-
‘E" B POBAHHLIX FPAHATOB 70 | 54 | 19
Q
'QEJ 30HLl yCHIEHHS ATbOHTH3ALHH 6|66 17
= Kpapuessie U aHXHMOHOMHHEPAIbLHEIE anbOHTHTLL 4, "7 2
AMaz0HHTCO/EpIKALLNE HHTEHCHBHO anb0HTH3NPOBAHHEIE IPAHHTH!
¢ JIMTHEBBIMH CJIIOfAMH 16 | 54 | 20
KBapieBo--Ka HINaToBLe ¢ AMa3OHHTOM H JHTHEBBIMH CJI0Ad-
MH 30HBI 6 | 28 | 41
o &
25k~ Canabo rpeiizeHH3HPOBAHHBIE 16 | 50 | 20
=EC g I pefiseHH3HPOBAHHBIE 10 | 3L | 20
g™ 5 = ['peiiselbl B HHTEHCHBHO aJ1bOHTH3NPOBAHHEIX Tpa-
i E HATAX 1] 219
=5 X T 2z
ggEek
Lo umnx
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OkoHuaunne Taba 9

1 2 3 4
.
& = 3 | CaaGo usmeHennsle nopoist apdysusnoro obanka 312426
£ 25 |Hurencusno nameHenHbie mopois a(gyansHoro ofau-
g e Ka (B mpenenax anbOHTH3HPOBaHHOTO 6.10Ka) M8 |27
& 3 _| Ppanur-noppuper c1a60 OKBAPUOBAHHEIE H MYCKOBHTH-
8. = B| 3upoBaHHHE 92824
°3XE|3 6 - 25 | 31 | 29
= 8.542 aAMEeTHO aJbOMTHIHPOBAHHBEIE TPAHAT-NIOP(GHPLI :
BuotuToBBIE rPAHHTEL 7136 |25
oo
al m§5 = 3aMeTHO OKBApUOBAHHbIE H MYCKOBHTH3HDOBAHHBIE
=l SE& TPaHHTEI 10 | 24 | 31
2| §&5 | rpefisenn Gal. BrlE 22
o m 2=
§ ['pefiseHHsHPOBAHHbIE TPAHHTHL BHEUIHEH 30HBI SK30-
Sl KOHTAKTOBHIX HB‘:MBHEHHITI 91 21 {30
S o I'pefizensl BHeIIHEll 30HBI 3K30KOHTAKTOBLIX H3MEHEHHIl 2| B i3l
= Qg AnpOHTH3HDOBAHHBIE TPAHHTHL BHYTPeHHell 30HBI 3K-
g g8 30KOHTAKTOBBLIX H3MEHEeHHH 34419
3| 385 % | AmpOuru3aHpOBAaHHEIE TPAHHTHL 30HLI OMHIKANIIETO 3K-
:‘ M= = 30KOHTAKTA 6|47 | 40
E KcenoauT BMEmIAIOMHX TPaHATOB H3 30HBL a/bOHTUSHPOBAHHBIX
< IPaHHTOB 13 [-26: | 29
Z| Keenommr smemaromux TPAHHTOB CpelH HHTEHCHBHO aab0HTH-
= 3HPOBAHHLIX TPAHHTOB 10| 4130
IS] HBycaonsauoit rpaHuT 2:1 33 j29:5
¥ g " HurencnBHO anbGHTH3HPOBAHHLIE TPAHHT 1149119
Em= AMa30HNTOBLI HHTEHCHBHO a/ib0HTH3HPOBAHHEI rpa-
56 = HHT 1|54 19
(SR="-y
Sge

He Habawoaaencsa. Bmecre ¢ Tem s rpanuToB MaccuBa «CesepHoro-11»
MeHee XapaKTepHBl MHDMEKHTHl H «JIEHTOYHBIH» MEXK3epHOBOH aJbGHT.

JIutuiiconepkaimnii (QeHruT-MyckosBuT (Tada. 10) passusaercs
110 TVIarHOK/JIa3y H GHOTHTY. DTOT NPOLECC COMPOBOKAAETCS [eaHop-
THTH3aLHEH IJIarHoKJa3a, a TaxkxKe yBeJHYeHHeM JKeNe3HCTOCTH H
IVIHHO3eMHCTOCTH GmomnTa (cM. Taba. 7). Obuiee comeprKaHue CJIIOLBI
B JBYCTIONAHBIX TPAHATAX 10 (CPABHEHHIO ¢ GHOTHTOBBIMH YBeJNHUM-
Baerca B 2—4 pasa. Boauzn anpvGurH3npoBaHHoro 6a0Ka OTHOIIEHHE
MYCKOBHT — GHOTHT, a TaxiKe COAep:KaHHA CyJbQHIOB H (JIOOPHUTA B
ABYCHIONSIHBIX TPAHHTAX Pe3KO BodpacraloT (cm. Taba. 5). Fpanuts,
HEMOCPeACTBEHHO MPHMBIKAONHe K alb0HTH3HPOBAHHOMY YyYacTKy,
OHOTHTA NMPAKTHYECKH He COmepIKar.

Y Kourtakra ¢ anbOHTH3HPOBAHHBIM GJIOKOM B NOJIOCE [IHPHHOIO
1—2 1M B MYCKOBHTOBBIX IDAaHHTAX NOSIBJASETCS JIEHCTOBHIHBIH aJb-
6ut. B npenenax aabOHTH3HPOBAHHOIO 6JI0KA BBIAGAAIOTCS aJbOHTH-
3UPOBAHHEIC 'PAHUTHI, HHTEHCHBHO aJbOHTH3HPOBAHHLIE TPAHHTHI M
anbOUTHTHI, KBapUeBble H aHXHMOHOMHHepa/abHbie. MX pacnpenenenue
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TaGanma 10
Xumuneckuii cocrae myckosuros u Autuegblx ¢0d us nopod ywactka <CesepHozo»
«CenepHptii-11»
Jpycamoannble H MYCKOBHTOBBIE TPaHHTHl AN GHTH3HPOBaHHBlE T'DAHUTHL HuTencHpHO allh GHTHINPOBAHHEE T PaHHTE
Komnonent
OMy DMy DdMy
488 11-84 2982-84 2970-75 506 835 3041-45 848 524! 840 822
1 2 3 4 5 6 i 8 9 10 11
Si0s 46,00 44,50 45,61 46,20 44,70 45,00 45,44 45,12 44 50 46,40 46,30
TiO, 0,83 0,56 110 0572 0,82 0,65 0,53 0,47 0,46 0,54 0,43
Al Oy 24,63 25,83 23,45 24,63 26,65 26,65 26,33 28,03 27,69 27,86 27,81
Fe,04 6,78 6,00 4,31 4,80 3,45 3,29 5,40 5415 5,01 5,92 4,67
FeO 0,21 2515 2,94 2,50 3,21 321 8,22 1,93 1,98 1,61 2-55
MnO 0,20 0,13 0,30 0,40 0,87 1,08 1,40 0,95 0,92 0,16 0,95
MgO 3,10 3,00 3,35 3,22 2,00 1,76 2,07 1728 0,73 0,83 0,72
CaO 0,43 (.51 0,70 0571 0,41 0,35 0,25 0,75 0,09 0,34 0,34
Na;O 0,45 0,31 0,40 0,28 0,39 0,44 0.20 0,22 0,35 0,45 0,20
K.O 10,35 10,12 10,48 11,20 10,60 10,47 10,35 10,41 10,54 10,23 10,73
Rb,O 0,26 0,27 0,26 0,28 0,74 0,85 0,86 0,65 0,75 0,87 0,70
Li,O 0,39 0,50 0,54 0,50 0,58 0,39 0,32 (34 0,32 0,28 0,21
Cs;0 0,02 0,02 0,02 0,02 0,02 0,03 0,03 0,03 — 0,03 0,02
F 0,23 0,37 0,40 1,08 0,33 0,25 0,32 1,00 1,20 178 0,42
4=
HiO/ — = —_ 3,44 — — 3,19 3,95 - 2,91 4,00
P,0; 0,12 0,03 0,13 0,08 0,11 012 Ca, Ca. 0,35 Ca. Cu.
SV TT G 27 5,28 6,42 - 5,05 0,75 == — 5,85 e T
Cymma 100,27 99,58 100,41 100,05 99,93 100,29 99,91 100,06 100,74 100,18 100,05
—0=F 0,10 0,16 0,17 0,45 0,14 0,10 0,13 0,42 0,50 0,65 0,18
Cymua 100,17 99,42 100,24 99,60 99,79 100,19 99,78 99,64 100,24 99,53 99,87
K:Rb 36 34 36 36 13 o | 11 =14 18 Ll 14
Ng’ 1,599 1,596 1,598 - |1,597=—1,600| 1,599- 15609 | <7<1.,597 1,603 -t 1,600 1,597 1,600
—2V° 34 32 33 34 40 8—14 | 36-~41 3 40 40 39

Mpumeuanue Amanutnxku C. A, IOpuenxo, C, 4, Toawaanens.

IMpoaoaxenne Tadoa 10

«CepepHp i — 1>
ik ; ANLOHTHIH-|: AnsGutu- AmasoHHTCO-
HeycaioasHoll [ATbGUTHSAPO- | Annguru3snpopakibie | popaHHas | AAbGuTa- | ampomad- | AJbGHTH- Jfepxamni Keahiienasauiaohie
CPaHHT 3K30- BaHHBIN FPaHuT nafiki rpanuT-nophu- |Aafika rpa-| agpopaH- | Helfi KCe- | SHpOBaH- HHTeHCHBHO- ot ol
KOHTaKTOROIl | IK30KOHTaK- poB HuT-Nopdu-{HetA rpatut| Hosmt  |Hufl TpaHMT| aAbGHTHEAPO-
30HbI TOROH 30HBL i FOAURTE Ramtiinil TpaHAT
Komionent A P p A
DMy dMy dMy JIeMy JdMy JdMy JIdMy3T Jlent Lin
804 817 1249 3053 609 806A 1223 1243 ST 523 519
12 : 13 14 15 16 17 18 19 20 21 22
SiO 45,83 47,00 45,96 46,20 44,91 45,71 45,94 44,54 51,40 48,80 47,20
TiOZ ?,02 0,56 0,63 0,57 0,83 0,74 0,72 0,76 0,25 0,32 0,36
AlLO, 30,07 26,93 26,33 27,45 24,30 26,60 24,25 22.76 20,44 21,40 28.20
Fe,0s 4,32 4,47 4,60 5,08 3,97 4,00 3,40 5,24 1,00 2,06 143
FeO 0,90 179 2,68 2,50 3,7b 1,97 2,50 3,57 0,72 1,43 2,86
MnO 0,10 0,17 0,81 1,21 0,34 1,20 i 3,20 1,21 2,65 ;‘3,80
MgO 1,25 2,44 1,94 1,43 2,58 2,78 2,40 2,22 0,74 0,50 .63
Ca0 0,18 0,22 0,50 0,40 0,42 0,35 0,71 0,43 0.1 0,31 0,65
Na;O 0,70 0,36 0,34 V27 0,48 0,54 0,60 0,16 0,54 0,36 0,38
K0 10,78 10,60 9,63 10,73 10,54 10,29 10,36 11,07 976 9,73 10,311
Rb,O 0,06 0,77 0,74 0,85 0,25 0,56 0,62 0,90 1,86 l.'{? 1,41
Li:O 0,12 0,71 0,47 0,37 0,82 1,34 1,24 1,38 5,98 4,68 3,06
Cs,0 Ca, 0,03 0,03 0,03 0,06 0,03 0,02 0,06 0,05 0,03 0,03
E 0,75 0,31 0,35 0,68 0,47 1,90 4,40 1,80 5,60 4,40 4,40
H,O= 4,04 a,31 — 2870 - 2,69 2,86 2.139 1,63 165 1,61
P;0; Ca. Cr. 0,15 Cn, 0,15 0,10 Cn. ca. 0,85 0,08 0,04
Il oo gt i 5. 54 B L §.76 i oy e = 3 Ty
Cymwma 100,12 99,67 100,70 100,34 99,63 100,80 101,14 100,48 10(2‘3!3 102,17 lDl.gﬁ
—(==F 0,31 0,13 0,15 0,29 0,20 0,80 1,85 0,76 2,35 1,85 1.05
Cymma 99,81 99,54 100,55 100,05 99,43 100,00 99,29 99,72 99,08 100,32 lOg, 1
K :Rb 179 12 12 1 38 17 15 11 4,8 5.0? .?1
Ng’ 1,599 1,504 1,596 1,599 1,598 1,587 1,594 1,597 1,554 { ,g%— { ,286—
—2) 35 35 36 36 35 31—-38| 35 Ho 10| 42 35 32

Mpumeuwanne, INMpobu 804 i 806A — cpenuee u3 msyx anaausos, Anaautiki G, A, IO0puenko u C. 5. Toabaaneab.

Okonuanue tTaba 10

® «CepepHuifi=11» «Cepepo-Boctouspiiis
éi’é’g 5.551’ é’ e I'peiisennsnpo- éﬂ © S-
e EE: g 15 §§ & B&“;%“Jggg_ Tpeiiseronble 30Mbl 1 Kuas B WHTeH- |ABYCTONGHOM | Hytencupro anbGuri- EE—E§ Ipefizetio-
g3 g Sk E g [rusmpopanmi | CHHO AL GHTHIHPOBAHHBIX IPAHUTAX FpanuT 3HPOBAHHLIN TPalHT g : S ERE| Bad 30Ha
KomMmoHeRT Eé’ .'% E g §é E SRanny .‘% §§§ § Enﬂ.
I MpT DbMy DMy DdMy dMy Jlen OMy
517 2C 517-2T 658 500 820—2 JK-1 T1-130 T1-120 T1-128 1-127 T1-1156
23 24 25 26 27 28 29 30 31 32 33
Si0, 45,42 40,90 44,95 49,53 47,62 46,56 46,20 48,78 46,78 49,58 45,25
TiO, 0,66 1,60 0,45 0,13 0,40 0,25 0,82 0,35 0,56 0,34 0,08
Al;O4 24,94 18,55 27,70 27,34 29,22 30,24 28,31 27,70 29,40 19,54 33,25
Fe,0; 2,03 4,49 2,91 3,14 2,62 3,27 4,56 4,00 3,30 2,09 1,87
FeO 4,32 7,68 2,94 1,68 1,43 1,79 3,22 1,70 1,43 1523 Tk
MnO 0,76 0,79 I & 0,50 0,80 1,10 0,48 0,90 1,20 1,78 1,20
MgO 3,64 110 1,48 0,50 1,36 1,13 3,04 0,98 0,85 1,66 0,63
CaO 0,19 0,06 0,25 0,16 0,50 0,50 0,31 0,53 0,25 0,31 0,61
Na,O 0,30 0,24 0,39 0,22 0,26 0,19 0,30 0,67 0,35 0,30 0,35
K,O 10,10 9,87 10,42 10,87 11,00 10,35 10.60 9,03 9,87 9,87 11,10
RPQO 0,70 0,72 0,65 0,48 0,46 0,51 0,24 0,60 0,64 1,47 0,09
Li,O 2,36 1,59 0,32 0,16 0,14 0,24 0,69 0,34 0,22 5,37 0,09
Cs,0 0,05 — 0,02 0,02 0,01 0,01 0,03 0,02 0,02 0,42 0,01
E 3,95 3,50 0,30 0,74 0,60 0,20 0,40 1,05 1,80 4,65 1,05
H,0 < 1,96 2,64 - 4,25 3,22 3,25 3,74 3,19 3,29 2,85 3,50
P,0; 0,28 | 0,35 0.05 1,42 0,04 | 0,04 Ca. 0,05 | Cn. 0,02 | o001
1 o 0 — - 5,77 — — — — - o= s = —_
Cymma 101,66 100,08 99,73 100,14 99,68 99,63 99,94 99,79 99,96 101,48 99,90
—0O=F 1,66 1,47 0,13 0,31 0,25 0,08 0,17 5,45 0,76 1,96 0:45
Cymma 100,00 98,61 99,60 99,83 99,43 899,55 99,77 99, 34 99,20 99,52 99,45
JIF\SZ’RIJ : ég[ : ég? 1]‘:97 20 22 18 39 14 14 6 105
g ,orl— , 00L— 1D 1,601 1,594 1,598 1,597 4 —
280 613 b 597 1,59 1,591 1,583
=2V* 19—31 5—19 41 14 43 42 35 42 41 41 44

Mpamewanue Amanwrngn C. A, IOpuenxo, C. o, Tonvpanens.



1 COOTHOMIEHHST CaMBIM TECHBIM 00pasoM CBfI3aHbl C 3JeMEHTaMH Tpe-
IIHHHON TeKTOHHKH MaccouBa (cM. puc. 7, 8).

AnbGHTH3MPOBAHHLIE NPAHATH CJIANAOT 30HY MOLIHOCTbIO 40—
50 M, OTAE/SAIONIYI0 HHTCHOMBHO aJbOUTH3HPOBAHHBIE TPAHHTEI OT Myc-
KOBHTOBBIX TPaHHTOB. DTO CBETJO-Cepble MEJKO3epPHHCTbIE TMOPOAL C
3aMeTHOIl 1OpP(HUPOBHAHOCTBIO, COCTOSLLNE H3 @nbOuTa, KBapud, MHK-
POK/IMHA, JHTHHCOISDIKALLEN0 MIH JHTHEBOrO MyCKOBHTA H HE60JbIIO-
ro koaudecTsa akueccopues (raba. 9, 10, 11).

ITouTn Bech MJATHOK/AA3 MOPOJbI NPEACTAB/IEH MeJIKOTabANTIaTHIM
W JeficToBIAHEIM anbburToM. B HeOOAbIIOM KOJHYECTBE BCTPEUAIOTCS
PEMHKTE aJb0NTa-OJMIOK/IA3a, YBEPEHHO NMArHOCTHPYeMble UMb B
npeienax PeNHKTOBHIX 3eDeH KalHlnaTa-epTHTa.

OCHOBHYIO MacCy KaJHUIaTa COCTaBJsAET IPOMEKYTOUHBIH MHK-
poxann-neptut Ne 20. On o6pasyer OypoBarTble H3OMETPHUHLIC 3€PHA
(0,5—4 MM) C HeNMpaBH/JBHBIMH, HHOMAA OJH3KHMH K HAUOMOP(HBIM,
‘ouepranusmu. [[BoiiHNKOBas peuIeTKa BhIpaXKeHa HEOTYET/IHBO. B no-
pojie TPHUCYTCTBYIOT TAaKkKe PENMKTH 30HATBHOTO KaJmuimana-nepTuTa.
[Tono6Ho Kaimmmarty, KBapil BCTpeuaercst B popme foJiee KPYNHBIX,
yem aJbOMT, HBOMETPHUHBIX 3epeH (1—5 MM), HMEIOmHX HEepOBHBIC
«KOpPPOIHpOBaHHbIe» Tpanuibl. [ToBceMecTHO HAOMONAIOTCS PEeTHKTO-
Bble (POPMBI KBaplla — ACCOMHALHH HECKONLKHX 3€peH, HACLIIICHHBIX
BKJIOUCHHSIMH, [10JOCH KOTOPHIX HMEIOT OPHEHTHPOBKY, OGILyIO s
BCEH TPYIIEl 3@peH.

MycKOBHT aJbOHTH3UPOBAHHEIX TPAHHUTOB NPEACTAB/ICH JHTHIICO-
jlepiKalleil PasHOBHAHOCTbIO (PEHTHTOBOrO psiaa (ra6a. 10), obpasyer
He6obIINe UemyiKH, TIeOXPOUPYIONHe B CBET/IO-KOPHYHEBBIX TOHAX.

Ta6anuma 11

KOAUMeCTEEeHHbLT MUHCDAALHEU €OCTA8 AALOUTUSUPOBARRBLY 2PAHUTO8 MaCCuBa «Ce-
aeproz2o-11»

& AnbouT |MREpOEIHHE =

= o L5 S Se e S‘ 2

-5 o o o=

B 2 2 gs

Qe a2 o

H cE I E =] B4«

oMepa 1npob, |% = 8 B c |2F
XapakTepucTHKa TOPOJAB cksammia |Z8a| © 006 E o?h & £ 3 o=
o2l = |" | & £ | 2 |5E8
=55 =& s = = |&=8

EH 2 5
M ER 4 = = 06. %
Ans6urtHsnposannmii rpanut | 633—638,
cKke. 4 7 |32,5(40,0(36,7] 25,0/21,7} 0,7 1,8

3oHa ycuienuns anbOHTH3A- 622—6325,

U B anbOMTH3IHPOBAHHBIX ckB. 4
292 1 |51,850, 3| 22,8(22,8| 2,3|1,0

(%11

rpaHuTax
AnpGurasnpoBannmit rpanut | 612—615,
¢kB. 4 4 |31,8|43,2/41,2| 20,8/20,6| 2,2{2,0
AnbGuTH3NpOBAHELI rpanuT |1243—1245, '
cKB. 6 4 30,2 |40,2(42,5| 24,2|26,4| 4,1{ 1,3
Wurencasao  ansGuTnsupo- | 1237—1240,
BaHHBII TPAHUT ckB. 6 6 |24,6]55,5/56,1|13,6(18,5| 6,1]0,2
HuarencuBao  aabGHTH3HPO- 496 )
BaHHBIA TPAHUT 3 |16,665,0/64,8|17,5/17,2| 0,90,1
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Ha 1oxuoM ¢anre 6/710Ka CKBaKMHOMW 6 BCKPBITHL albOHTH3HPOBAHHEIE
IPAHUTE, cofepKaline JHTHeBBIH MYCKOBHUT, IIpHMeYaTeJbHOH OCOOeH-
HOCTBIO KOTOPOTO SIBJISIETCSl BecbMa MaJblii yroJ ONTHYECKHX Ocei
(raba. 10, 1243).

OCHOBY CTPYKTYpHl aJbOGHTH3HPOBAHHBIX TPAHHTOB COCTABISET
NpaHobJ1acTOBBIE MOTHB M3 GoJiee KPYNMHBEIX 3epeH KBapla M KaJHIlma-
Ta, TIPOMEXYTKH MeX1y KOTOPBIMH 3anoJHeHbl JeHCTOBHIHBIM H MeJ-
KoTabanTuaTelM anb0MTOM, MEJKHMH 3epHaMH KaJullnata W KBapua,
a TaKKe UellYHKaMH CaoAB. ANbOUT «KOPPOAHPYET» 3epHA OCTa/lb-
HBIX MUHEpaJoB H Pa3BUBAETCs 1O TpemuHKaM B HuX. [1pn comepxannu
anbbuta Gonee 409% cTpykTypa npuHoOperaeT peMKTOBO-NOpPGupO-
DaacTHyecKui 00JHK.

KOHTaKTBl MeK/JIy MYCKOBHTOBEIMH H albOHTH3HPOBAHHBIME Tpa-
HHTaMH, ¢ ONHOH CTOPOHBI, M HHTEHCHBHO aJbOHTH3HPOBAHHBIMH — C
JIPYro#, MPOXOAST MO CepHH HapyIIeHHH, ONEepsIoNHX 3anafHblil KOH-
TAKT HHTPY3UH M BLINOJHEHHBIX AaikaMu (cMm. puc. 6—8). Jlnwb B
0AHOM caydae (ckB. 6) BCKPBHIT HeNOCPeXCTBEHHBIHl KOHTAKT MemXILy
30HAMH aJbOHTH3HPOBAHHBIX W HMHTEHCHBHO aJbOHTH3HPOBaHHBIX Tpa-
HHTOB — TOCTATOUHO PE3KHIl NMepexoJ], MPOHCXOIALUHE B MOJ0Ce MIHPH-
HOI0 2—3 cM. B CBsI3H ¢ MPHCYTCTBHEM TPENIMHHBIX 30H, B KOTOPBIX
MHTEHCHBHOCTb aJbOMTH3AIHN YCHJIUBAeTCs, Cojep:KaHHe aJbOHMTa B
30He HeNoCTOSIHHO, B 1esoM Ke OHO HeCKOJBKO B03pacTaeT K KOH-
TAKTy C HHTEHCHBHO aJbOMTH3MPOBAHHBIMH TPAHHTAMH.

WHTeHCHBHO albOHTH3NPOBAHHBIE IPAHHTE — BeCbMa CBETJIO-Cepble,
MecTaMu 1ouTH Geqable nopoasl nopgupoBHAHOrO 06JaHKa, 06pa3yionine
SIIPO aabbuTH3HpOBaHHOTO Ga0ka. OHH cocrosT H3 anbbuTta, Keapua,
MHKPOKJHHA, MYCKOBHTA H HeGOJbIIOTO KOJHUYECTBA AaKIeCCOPHEB
(cm. Ta6a. 9, 10, 11). OcHoBHast Macca TMOPObI CIOKEHA JEHCTOBHI-
HBIM H MeJKoTabauT4aTeIM aabbutoM. PasMmepbl KpHCTa/IoB adbbOHTa
COCTABJ/AIOT JAECATHIe W COThIE [OJH MHJAJIMMeTpa, HHOTZa Jd0cTUras
1—2 mm.

Byposathiil npakTuueckn HepemeTyatoiil Mukpokaun Ne 20 serpe-
yaercsi IJIaBHEIM 00pasoM B BHIE ICEBAOHAHOMOP(HBIX TabaHUeK
(1—5 mMm), nMelomuX HepOBHBIE «KOPPOAHpOBaHHBIE®» Kpad. DbBouaee
MeJiKHe KceHOMop(HBIe 3epHa pacnpoCTPAHEHBl B NMOJYHHEHHOM KO-
yectBe. Tabanyky MHKPOKJIHHA COGPKAT BKJIUEHHS anbOuTa, OpUHEH-
THPOBAHHBIE COrIACHO ¢ OOIMMH OQUEPTAaHHAMM 3epeH MHKPOK/IHHA.

JI1st KBapua WHTEHCHBHO aJbOHTH3HPOBAHHBLIX TPAHHTOB Xapak-
TEPHLI 3epHA OKPYIIOH uaH nceBpouanomopdHoin dopmet (1—10 mm)
C HEPOBHBIMH «KOPPOAHPOBAHHBIMH» oOrpaHuueHHsMH. OHH HachIle-
HBl (NPeHMYLIECTBEHHO B KPAEBBIX UaCTsX) BK/IIOUEHHSIMH aJb0HTA,
HMEIOWIMMH  KOHIEHTPHYECKH 30HAJbHOE DPacHo/oMKeHHe,— CTPYKTYpa
«cHexxporo xoma» 1no JI. I @eapamany m xp. (1967). OmnenbHbie
KPYIHbIE KDHCTAJJbl KBapla HMEIOT CEeKTOpHa/JAbHOe CTpOeHHe HJIH
HHYIO ONITHYECKYIO OPHEHTHPOBKY.

Caern0-3enennlii peHrnt-myckosur (cm. tada. 10) obpasyer ue-
myiiku, focruratwoniie 5—7 MM B Hanboapmem uamepennn. Hepenko
OH COMEPXKHUT BPOCTKH anb0uTa, pacnpejesneHne KOTOPHIX KOHTPOJAHPY-
€TCcs CMnanHOCTbIO.
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CrpyxTypa mopozst noiikuionopdupodaacrosas. Bo mHorux cay-
yafx B HeH OTMeualoncs 3/JeMEeHTHl JHHEHHOCTH, O0yCJOBJICHHLIE CyD-
napaJJeJbHbBIM PACIHONOXKEeHHeM MYCKOBHTOBBIX JHCTOYKOB. IIpHuem B
TPEUIHHHBIX 30HaX OPHEHTHPOBKa MYCKOBHTOBBIX qeuyek OJH3Ka 3Jje-
MeHTaM SaJjeraHus <«pyLOKOHTPOJHpYyIOIHX» TpeumnH. MurepecHo,
yT0, 00pa3yss BPOCTKH B OOJBINHHCTBE KPYNHBLIX 3epeH KBaplla, KaJu-
mnata M MYCKOBHTA, aJbOHT «KOPPOAHMPYET» KPHCTAIBI 3THX MHHE-
paJIoB.

B npenenax 6/10Ka HMHTE@HCHBHO aJbOHTH3HDOBAHHBIX NPAHHTOB
oTMeyaercs obilee yBeJIHUeHHe CO/lepKaHHs aJbOHTa B HaANPaBJeHHH
I0XKHOTO M 3alaJHoro KOHTAXTOB (cM. Taba. 9), a TakkKe MHOrOYHC-
JIeHHEIE YaCTHBIe KOoJeGaHus COCTABa B CBHA3H ¢ TPEUIUHHBIMH 30HaAMH
VCHISHHA aabOHTH3aIHH.

AnsOHTHTE — Gesible MEeJKO- U TOHKO3EDHHUCTBIE ITOPOIBI, COCTOA-
e W3 JeHCTOBHAHOrO anbOHuTa H HeGOJbIIHX KOJANYEeCTB KBapIla, KaJau-
InaTa, peJHKTOB MycKoBHTA MM Oe3 Hux. [IpucyrcTByiomue B ajb-
* OUTHTAX MEJKHE 3epHA KBaplia H KaJHIINaTa HMeloT PeJTHKTOBLIH 00IHK.
Hexoroprim o6pazinaM albOHTHTOB NMpHCyma cybmapaljenbHas OpH-
@HTHPOBKA «JeiCTOB» ajabbura, B 00ileM HexapakTepHas mJs 3STHX
mopo. AnbOHTHTEL BCTPEUYAOTCA CpeldlH TPAHHTOB \a.HI:ﬁHTHBHPOBaHHO-
ro 6J10Ka B BHIE MaJOMOIIHBIX (CAHTHMETPHI — JACHHUMETPH) KHI000-
pasHbIX ™ llIHI[pOl'[OllOﬁHI:IX Te/Jd B IEHTPaJbHBIX YaCTAX TPEIIHHHBIX
30H YCHJIEHHSI aﬂbﬁPlT‘H\?aui‘Il‘I, a TAKXKe BI0JIb KOHTaAKTOB C BMeNlam-
IHMH TPAHUTAMH, HX KCEHOJAHTaMH M Jaiikamu. Ilepexomsl oOT ueHT-
panbHBIX uYacTeil K TMepu(epHyecKUM B MOJLOOHLIX 30HAX OOLIYHO I0-
crenennele. 3aMelneHue MHHEPaJoB aldbOHTOM 110 Mepe YCHJEHHS ajb-
OHTH3AIMH MPOHCXOAMT B TOCJAEI0BATENbHOCTH MYCKOBHT — MHKpPO-
KJHH — KBapl. Bo MHOTHX ciayuasX, 0cOGEHHO XapaKTEPHBIX IJIs MeJs-
KHX 30H 3TOTO THIA, HA DpaHulle albOHTHTA U HHTEHCHBHO aJLOHTH3H-
poBaHHOro rpaunuta HaGmlonaercs oforaleHue MOPOABI KBapIeM,
4 HHOrJa M MYCKOBHTOM, COIIpOBOXKIaloumeecs YKpPYIHEHHEM IOp-
¢upobnact xBapma HIH 00pa30BaHHEM CBOEOODA3HBIX TOJOCYATHIX
TEKCTYD.

B mpenenax 610Ka MHTEHCHBHO a/JbOHTH3HPOBAHHBIX TIPaHHUTOB
OTMEUAaITCd TaKiKe pelKHe LUJIHPOHO.ILOﬁHbIe BBIIEJAECHHS CePOoro KBap-
IIa MOIIHOCTEIO J0 1—2 am, coiepKamiue KpynHble MECTOBATHE KpH-
cTanabl caaBGoOKpaleHHOTO B KeJATOBATO-3e/IeHblll BT GepHa.

ITerporpacdnueckoe comocTasjaeHHe 00pa30BaHMil paHHEH IOCie-
MAarMaTHYeCKOH CTAaAuM B TPAHHTAX IVIaBHOH (has3bl MaccHBa MNOKa3bi-
Baer, yro o0nias 3BOJIONHS HX COCTABA C YyCUJIEHHeM WHTEHCHBHOCTH
MeTacoMaTH3Ma HAeT B HANpaB/JeHHH YBeJHUEHHS CONepXkKaHHs alb-
6uTa BIVIOTL 10 0Opa3oBaHHs AHXUMOHOMHHEPAJIbHLIX aJbOHTOBLIX
.p\.’:ISHOBiH,ILHOCTEI‘:{. toT BBIBOJ MNOATBEPHKIACTCA pe3yjabTaTaM# XHMH-
YeCKNX aHaau3os (cM. tadma. 6, 9).

ITopodsr Jaiikosold cepuw u Mmeracomarudeckue npeodpaA30BaHUA
paneil nocaemaemaruveckol craduu 8 Hux. Ilopoast Bropoil ¢assl
3a/71eraloT B BHIE JaeK MOIIHOCTBIO Jo0 10 M, peme — HeOOJbLIIHX TeJ
HenpaBuibHOl (opmbl. Pacnpenenenue ux B MaccHBe o0HapyXKHBaeT
CBfI3b C YyUaCTKaMH NpOsiBJIEHHs aibOHTH3auuu. HanGonee HachlleH
nafikaMH yJaCTOK aJbOHTH3HPOBAHHBIX IPAHUTOB, I/l OHH JIOKAaTH3Y-
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JOTCSl NPEeHMYIIECTBEHHO B TPELlHHAX, ONepsiomHX 3anaAHblil KOHTAKT
(cm. puc. 6). ;

Tlo cTpyKTypHEIM OCOGEHHOCTAM NOPOALI IaHKOBOH CepUH pasje-
agioncs Ha ase rpynnbl. K nepsoii OTHOCATCA MNOJTHOKPHCTAJIHYECKHE
NOpPOLl — MPAHHT-TIOPhUPLEL (Pe3KO TpeobaazaioT) H MHKPOrpaHHTHL
ConepXaHnue BKpaljeHHHKOB B TPaHUT-NOP(Hpax cOCTaBIsET B Cpel-
Hem 30—50%, pasmepnl #nx kKoaeGawTcs B npelenax 2—I15 mm.
BkpanjieHHHKH NPeACTaBIeHbl KBapleM, 30HA/JbHBIM MHKPOKJIHHOM-
NepTUTOM M Ca1a0030HAIbHBIM OAroKAa3oM. [IpomexyTouHoe nojoxKe-
HHe MeX/Jy BKPalJIeHHHKaMH H OCHOBHOH MAaccOil 3aHHMAIOT YellyHK:
Myckosuta. Hekotopble U3 HHX COJlepiKar peaukThl Guotnra. OcHOB-
Has Macca TPaHAT-TOP(GHPOB HMeeT MHKPOrPAaHHTOBYIO HJIH MHKpOAri-
JHTOBYIO CTPYKTYPY; OHa cJIOKeHa aJbOHTOM, KaJHIIIaToM H KBap-
neM, cogepXKallHMHCS TPHMEPHO B paBHHIX KojaudecTBaX. B 6oub-
uMHCTBE 06PA3lOB BKpAIVIEHHHKH B TOIl HJIH HHOil Mepe pesopOu-
POBAHBL

Bropyio rpynmy o6pasyior nopdupossie nopoast 3¢gdysussoro o6-
JiKa — KBapleBbie H KBaplLeBo-moseBomnaToseie noppupsl. Cogepxa-
HHe BKpPaNJEeHHNKOB B 3THX Nopofax o6biuHo He mpesbinaer 15—20%, a
HX pasMephl — HECKOJIBLKHX MHAAUMeTpoB. IlpeacraBienst oHM TeMH
e MHHepaJaMH, 4To U B TpaHuT-nopdHpax, npH peskom npeobiaana-
HIH NOpGHPOBBIX BhieNeHui KBapua. CTpPyKTypa OCHOBHOW MAacchl
denbsuTOBas MAH CHEPONHTOBAH € YUacTKaMH MHKDOrpaduuecKkoro
ctpoenus. Oraeqabubie 06pasisl 1afAKOBLIX TMOPOJL 3aHHMAIOT TIPOMEKY-
TOUHOE TOJOMKEeHHe MKy Ha3BaHHBLIMH TPYNNaMH, 0OIHAKO B 0O0LeM
cayuae pasiMuis MEX1y HHMH JocTaTouHo ueTku. [lo xuMmuueckomy
coctaBy ¢i1a00 M3MEHEHHBIE TIOPObI OOGHX TPYMNIM HIEHTHYHBI # OJH3-
Ki rpanuTaMm raasHoil ¢gassl (cum. Taba. 6).

Xapakrep nocIeMarMaTHUCOKHX H3ME@HeHHH 1ailKOBLIX NOPOM 3a-
BHCHT OT HX CTPVKTYPHI ¥ TOJOMKEHHS 110 OTHONIEHHIO K ajJbGHTH3IHPO-
BaHHOMY yuacTKy. B rpamut-nopdupax naMeHeHHs BbIPAXKAOTCH B Ce-
PUIOUTH3AIMA W MYCKOBHTH3AIHH TIJIATHOK/AA3a, NOSBIEHHH JICHCTOBH-
HOTO aaLOHTA ¥ MEJKHX H30MeTPHUYHbLIX 3ePHBIIIeK KBapia.

WsmeHennple TpaHUT-OP(UPE MOXKHO pasjeluTh Ha [Ba THHA: C
OJLHOH CTOPOHBI — aJbOHTH3UPOBAHHE, C JAPYroil — 3aMEeTHO OKBapIO-
BaHHbIC W MYCKOBHTH3HpOBaHHEIE. AJbLOHTH3AIMA YBEPEHHO JHATHO-
CTHpYeTCsl B JAaiiKax TPaHUT-NOPQUPOB, 3aTeraiominx CpeiH HHTEHCHB-
HO aJbOHTH3HPOBAHHEIX TPAHUTOB. ¥ KOHTAKTOB Ha0/I01aercst yCHJ/e-
HHe aJbOHTH3AIMA TODPOJ, NIPHYEM MeJKHe «anodussl» a/JbOUTHTA
BHEAPSAIOTCA B MOpPOAY Haiku. JL1si maek rpaHuT-nopdupos, sajerar-
mux B ca1abo aabOHTH3HPOBAHHBIX NPAHHTAX, XapakTepHo caaboe My-
CKOBHT (CepHINT)-KBapuesoe 3aMertenie. O6a THIA H3MEHEHHH, YeTKO
PasIuYaloTCs 110 COCTABY- MYCKOBHTOB: MYCKOBHT a/bOHTH3HPOBaHHBIX
rpaHuT-nopQupoB Mopo6eH MYCKOBHTY M3 aJbOHTH3HPOBAHHBIX Kpamii-
TOB, MYCKOBHT OKBApLOBAHHBIX H CePHUHTH3HPOBAHHLIX TIPaHHT-NOP-
(HUpOB — JUTHEBOMY MYCKOBHTY C BEICOKHM 3HAYeHHEM OTHOUIEHHSH
Kaaua K py6umnio (cm. Taba. 10). MHTeHCHBHOCTL MOCJIeMarmartnye-
CKMX M3MeHeHnil B rpannT-nopdupax HesnauumrteabHa. [lo xumuuecko-
My COCTaBy, COJepyKaHnio albOHTa H Kajauinara s OOJIbIIMHCTBE CHy-
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yaeB 00pasubl H3MEHEHHBIX NPAHHT-NOP(HPOB MAJ0 OTIMYAIOTCA APYT
OT Jpyra H OT JBYCJIOASHBIX rpaHuToB (cM. tabia. 6, 9).

B oriimune or rpaHET-NOPQHPOB, MOPOAE 3QPYIUBHOrO O0OJHKA
NpeTeprnenu CepuluT-KBapleBoe 3aMellleHne, KOTOPOe OTUETIHBO JHAr-
HOCTHPYeTCA BO BKpam/JieHHHKAaX NOJeBblX MHINaTos. M3MeHeHHS B oc-
HOBHOH Macce AaeK 3¢¢ysuBHOro o6MHKa ¢ TPYAOM NOINAIOTCA ONTH-
4eckoii nuarnoctike. O6 HHTEHCHBHOCTH CEPHIHT-KBAPIEBOrO 3aMenie-
HHA B HUX MOXKHO CYAHTb IIO pe3yJbTatraM aHaau3oB (cMm. Tabma. 9, 6,
Ne 1196, 1223). Kak caenyer u3 manubiX Tada. 9, WHTEHCHBHOCTb H3-
MEHEeHHs JaeK KBapLeBLX MOpGHPOB HAXOAHTCA B NPSIMOH CBA3H CO
CTeNneHbio aJpOHTH3AIHN BMEIIAIONHX HX T'DaHUTOB.

Y KOHTaKTOB ¢ JaifkaMH KBapueBhX nophupos Taxxe Habmona-
I0TCSl  yCHIeHne aJbONTH3alHH H IepeceueHHe KOHTAKTA MEJKHMH
«anopusaMu» aabOHTHTOB. DTH HaGIIONEHHsI CBUAETEILCTBYIOT O TOM,
UTO BHEJIDEHHE JailKOBOI CepHH NpeillecTBoBato anbOuTnsauuu. [pu-
4eM JaiKH OKasblBa/JIM IKPaHHPYIOIlee BJNsSHHE HA Pa3BHTHE 3TOrO
npouecca (cM. puc. 6—=8).

Meracomarurst panned nocaemazmarudeckoll craduu 6o smeuia-
IOWUY  2PAHUTAX (L UX KCEHOAUTaX cpedu arbOuUTUSUPOBAHHLLY 2PAHU-
T06. BMemalomue Noposibl — cepbie MeJKO- M CpelHe3epHHCThe Mac-
CHBHBIE HJIH THEHCOBHMIHbBIE TPAHHTHI —B HaHMeHee W3MEHEeHHBIX 00-
pasuax cocroaT U3 ¢JaG030HAJbHOTO, 3aMETHO CepHUHTH3HPOBAHHOIO
omuroxknasa (40—50%), xanummara (256—30%), kBapua (256—30%),
ounorura (1—10%), pyaHbiXx u akneccopusix Muuepanos (mo 0,6%).
Mx xumuveckuii cocraB npuBefeH B TaGa. 6. B nopome mupoxo pas-
BHTO 3aMellleHHe IJIarHokJasa KajaummatoM. BoOausn ann6uTH3HPO-
BaHHOTO MaccHBa, OCOOEHHO Y €ro I0XKHOTO KOHTaKTa, 3TH H3MEeHEeHH:T
NPOSIBJIEHEl MHTEHCHBHee. YUHTHIBASl Pa3JTHYHA B XapakTepe H3aMeHe-
HHI BMEIaIomHUX MOPOL B 3aBHCHMOCTH OT HX MOJOMEHHS II0 OTHOLIe-
HUI0 K aJb0nTH3HpOBaHHOMY O6aoky maccuBa «CeBepuoro—II», mene-
co00pasHo paccMOTPETb OTHEJIBHO YYACTKH I0OMHOTO, 3amnaaHOro KOH-
TAKTOB U KCEHOJHTHI.

Ha yuacTke 10KHOTO KOHTA4KT4 30HAJbHOCTb 3K30KOHTAKTOBBLIX
o6pasoBaHuii npejacTaBieHa Haubogee MOAHO. 37€Ch BHIAENECHH JBE
30HBI! BHEUIHSISl 30HA K30KOHTAKTOBHIX M3MeHEHHIl (30Ha rpeiiseHn3u-
POBaHHBIX M OKBapLOBAHHLIX TPAaHUTOB) M BHYTPEHHSS 30HA 3K30-
KOHTaKTOBHIX H3MeHeHHH (30Ha aJbOMTH3HPOBAHHBIX DPAHHTOB)
(puc. 6, 9). [ns BHemrHeil 30HBI XapaKTepHbI MOABJIEHHE HO-
BOOOpasoBaHuii KBapua (NPEHMYIIECTBEHHO B BHJE MEJKHX H30MeT-
PHYHBIX 3ePHBIIIEK), MYCKOBHTH3AIHS U CEPHILMTH3ALMSA TIOJNEBBIX [ITa-
TOB (B mepByIo ouepenb IJarHoKJaasa). DTH U3MEHeHHs, BecbMa cJa-
Oble na yaanennu 100—150 M oTr KOHTakTa ¢ aibOHTH3HPOBAHHBIM
6210K0M, 1O Mepe NMPUOINIKEHHs K HeMy CTaHOBATCS Bce 6ojlee HHTEH-
CHBHBIMH: CHaya/Jia HCYe3aeT OHOTHT, MEJKOUEHIyHUaThIM MYCKOBHTOM
3aMellaercsl IVIarHOKJAa3, WUCIIYHKH MYCKOBHTA MNOABIAIOTCH B KaJu-
mnarTe, HAKOHEI, pPe3Ko BO3pacTaeT KOJHUECTBO KBapia. ¥ BHYTpEHHE-
rO KOHTaKTa 30HBI nopojaa Ha 40—50% cocrout n3 xeapua, 30—40%
NPHXOJHUTCA Ha J0J10 OYypoBaTOro, YAaCTHYHO CEPHIIHTH3HPOBAHHOTO
MHKpokanHa H 10—209% cocTaBasiior MyCKOBHT M PeNUKTHl aabOHTAa.
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Pue. 9. Sonansuocth 3K30KONTAKTOBBLIX H3MEHeHHIT (cXemaTHuecknil paspes) na
I0#KHOM (haanre aabOHTH3MPOBanHoOi wactn Mmaccusa «Cesepuoro-II» (mo mo-

BEPXHOCTH).

I — unTencHBHO AJALOHTH3UPOBAHHLIC TPAHATH, 2 — BHYTDEHHAA 30HA 9KIOKOHTAKTOBHIX
aamenennit (anbOMTH3INPOBAHHLIE TPAHHTHI); J — BHEIIHSSN 30HA 3SK30KOHTAKTOBBIX HaMe-

Henufl (rpeflseHH3HpOBaHiLle TPaHHTHI i rpeiisedsbl); 4 — BMenlapuine rpaHHTHL.

B sone MakcHMaJabHOTO 3aMelleHHsT NOPOJa CI0MKeHa KBapuUeM M My-
CKOBHTOM ¢ HeGoabmoit (10 10—15%) npumecbio kanmmnarta (my-
CKOBHT-KBapUeBLl rpeitsen) (puc. 6, 9; Taba. 6). DTH HIMEHEHHS
TakxKe OOHApYKHBAIOT CBfA3b C TPEIIHHOBATOCTHIO TOPOALL. TpermuHb
O0LIYHO BMEIIAalOT MYCKOBHT-KBapleBble (wHOraa ¢ GepuiayioM) mpo-
HHIKH, BOJIH3N KOTOPBIX TPeil3eHA3alHsT YCHAHBACTCH.

Bosayrpenueii 3oue wupunoo 10—50 M rpeil3eHH3UPOBAHHEE T10-
POZbl MOCTENEHHO CMEHAIOTCH MeTacoOMaTHTaMH, COCTOSIIIUMH H3 allb-
Gura, 6yporo mpOMeKYTOUHOrO MHKPOKJIHA, KBapla, JHTHHCOAEpHKa-
LIEr0 MYCKOBHTA H HeOOJbIIOro KoandecTBa ¢ioopura. Aabdur obpa-
3yeT KpaeBble UACTH JeaHOPTHTH3MPOBAHHBIX KPHCTAJJIOB IJIATHOK/a-
3a, MeakoTabauTyaThle M JIECTOBHIAHbIE 3epHa. Kanummar u xBapig
npeacrasiensl HeGoMbmHUMHE (10 1 MM) KCeHOMOP(hHBIMH 3€pHaMH.
MyckoBur naGmogaercst B pOpMe MeJKHX UellyeK u Gojee KPYHHbIX
JUCTOYKOB (10 1—2 MM), BCTpeualoUIuxcs B BHJAE CaMOCTOSITEIbHBIX
KPHCTAJIJIOB, a TaKxe BHYTPH /[AeaHOPTHTH3HPOBAHHBIX 3epeH IJIaruo-
Kaasa, nae oH accouunpyerca ¢ ¢aroopuroM. Iloxobubie «pymisipoos-
pasHbie» (GOpPMBI JeaHOPTHTH3HPOBAHHOTO TJIaTHOKJIa3a BecbMa Xa-
PAKTEPHBI JJIsi MeTacOMaTHTOB 3TOH 30HHL. HanGonee cymecTBeHHO
0CcOGEHHOCTBIO 30HBI ABJSIETCS PE3KOe YMeHbHIEHHE COJlepKaHus Kpap-
la B METacoMaTHTaxX BIVIOTb 0 IOJHOTO 3aMeNIeHHs ero aJbOHTOM I
KaJHIINaToM BO/IM3H KOHTAKTa C aJbOHTH3HPOBAHHBIM GJ0KOM. 3Jech
Ha yyacTKax, He HapyleHHbIX Gojiee MO3JHHMH MOJABHKKAMH, MOMKHO
Ha6/MI01aTh Pe3KHil KOHTAKT MEXKAY aJbOHTH3HDOBAaHHLIMH I'DAHHTAMH
3HJI0- ¥ 3K30KOHTaKkTa. C 06enX CTOPOH KOHTAKTa OCHOBHYIO Maccy
METacOMATHTOB ¢Jaraet aabOHT, K KOTOPOMY CO CTOPOHBI HAOKOHTAK-
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Ta 706aBJsI0TCA KBapll, HeGoabUIoe KOJHYECTBO KAJHIINATA H OT/Aelb-
Hble PeJHKTOBbIE YEIIYHKH CJIONbl, a CO CTOPOHBI 3K30KOHTaKTa — Ka-
JUINAT H HeGOoJbIIOoe KOIHYECTBO MYCKOBHTA.

Ha onHom H3 y4YaCTKOB I0KHOTO KOHTAKTa BCKPBITA 30HA H3Me-
HEHHOl 3PYNTHBHOH GpPeKuyHH, «OGJOMKH» B.KOTODOH MpPEICTABIEHE
anLONTH3UPOBAHHBIME BMEIIAIOIIUMH TPAHATAMH, a «IEMEHT» — HHTEH-
CHBHO aJbOHTH3MPOBAHHBIMH Me3030HcKuMH rpanutamu (puc. 10). B
HauGosnee H3MEHEHHBIX YacCTAX KaK <«UeMEeHT», TAK H MeJKHe «06J0M-
KH» COCTOAAT H3 aHXHMOHOMHHEpAJNbHOr0 aJb0HTOBOTO METacOMATHTA,
CO/IePIKAIEr0 PeMHKTH caoabl. «OCHOBHAs Macca» 31ech CJOMXKeHa
BecbMa MeJKO3ePHHCTLIM CaxapoOBHAHBIM a/JbOHTOM, B «00/IOMKax» Ke
CpelH MeJKOTaOJHTYaTOro H JeHCTOBHAHOTO aabbHTa BCTpeYaercs
TaKk}e JeaHOPTHTH3HPOBAHHBI TJIATHOKJIA3 C COXPAHUBIIHMHCH KoOe-
rjie peNHKTaMH MYCKOBHTA BHYTDU 3epeH. B amospynTuHBHOH OpeKkunn
OTMEYaloTCss TeMHO-3eJeHble «06J0MKH» H3MEHEHHOTO JHOPHTOBOTO
nopdHpUTA, COCTOALINE H3 MYCKOBHTA, aJb0HTa, HEOOMBINHX KOJHUYECTB
¢uioopuTa U pyaHOro MuHepanaa (cMm. Tadua. 6).

XAMHYeCKHII COCTaB MOPOALI BO BHEIIHEH 30HE JK30KOHTAKTOBBIX
H3MeHeHHII XapaKTepH3yeTcs POCTOM KPEMHEKHCAOTHOCTH M YMeHbIe-
HHeM colepiaHus mienoueit (0co6eHHO HATPHS), BO BHYTPEHHEH — HH-
TEHCHBHBIM VBeJIHYEHHEM COIEpHKAHHA LIeJoYell U MEHee HHTeHCHB-
HBIM NajeHHeM KpeMHeKHCIOTHOCTH (cM. Tabua. 6).

Ha yuwactke, npuMbiKaiomeM K 3anaiHOMy KOHTAaKTy aabOHTH3H-
poBanHoro 6/0ka, MOPOALI MOAOGHLI I'pefi3eHH3HPOBAHHBIM DpaHHTAM
BHEIIHEeH 30HBI 3K30KOHTAKTOBLIX H3MEHEHHH, pPAaCcCMOTPEHHBIM BHIIIE.
HurencHBHOCTL M3MeHeHHil B leqoM MeHbuias (cMm. taba. 6, 9). Mmeo-

Puc. 10. O6pazen 517-e. Hatyp. Beanunna. Hurencnsuo aasGHTH3HPO-
BaHHAasA 5PYNTHBHAA Gpexuns.
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nruecs 3jech anoussl TPaHNTOB NepBoil ¢dassl MaccHBA, KaK H BMe-
l1apllye X N0pojibl, OKBaPIOBaHLl H CEPHLUHTH3HPOBAHDLL. ['peH3eHHsn-
pOBaHHBIE BMEULAIOIIHe TPAHHTH OTJeJeHbl OT IPaHUTOB aJNbOGHTH3H-
poBanuOro 6J0Ka 30HOH TOHKOIO KaTaK/l1a3uTa MOULHOCTHIO IO 1,5 m.

B npemenax Gnoka anbOMTH3HPOBAHHBIX TPAHHTOB H3BECTHO TPH
KPYNHHIX KCEHO/JHTAa BMEIIAIOUHX TPaHHTOB (oM. puc. 6, 7) u 3Haun-
TeJlbHOe KOJHYECTBO MENKHX KCEHOIHTOB (ryaBHBIM 00pasoM B 30He
103KHOPO KoHTakTa). HanGonpuinit u3 HUX 3ajneraeT B 30He aAbOUTH3H-
POBAHHBIX MPAHHTOB, MOYTH MOJHOCTHIO COBMALAs C HEO MO MOUIHOCTH.
OH ciao0MKeH 3aMeTHO CepHIHTH3HPOBAHHBIMH M OKBAPLOBAHHBIMH Tpa-
uuTaMyu. BOJAH3H KOHTAKTOB OTMeUYaeTcs YCHIeHHe rpeiseHH3aluu 10
06pazoBaHusi 30HbI TPEA3eHOB MOIIHOCTBIO B HECKOMbKO CAHTHMETPOB.
Ha xoHTakTe KPOBJH € HHTEHCHBHO aJbOHTH3HPOBAHHLIM TDAHHTOM B
30He WHPUHOIO HECKOJbKO CAHTHMETPOB KCEHOMHT a/ibOHTH3HPOBAH.
JBa APYrHX KCEHOJHTA 3aJeraioT CpPeln HHTEHCHBHO aibOHTH3HPOBAI-
HbIX TpaHuTOB. [10 cOCTaBY W CTPYKType OHH TOAOOHBI MYCKOBHT-KBap-
IeBLIM TpeH3eHaM BHeIIHeH 30Hbl 3K30KOHTaKTOBBLIX naMeHneHui. B ox-
HOM W3 HHX (CKB. 6) BCTpedyeHa MajIOMOIIHAs TPeUIMHHAS 30HA AJMBLOH-
TH3HPOBAHHLIX TPAHHTOB, HAMOMHHAIOIMX METaCOMATHTLl BHYTPEHHEH
30HBI 3K30KOHTAKTOBBIX H3MEHEeHHIl.

Boab KOHTAKTOB KPYNHBIX KCEHONHTOB W BOJIHM3H HHX B aJbOHTH-
3UPOBAHHBIX TPAHHTAX OTMEYATCH KBapI-KaJHIINATOBBIE (CO CIIOXOM)
KPyDHO3€pIHHCTEE TPOXKHAKH MomHocThio fo0 10 ¢M. B ormanmune or
KPYNHBIX, MeJKHEe KCEHOJHTHI, 3ajeraloline cpefn HHTeHCHBHO ajbOH-
TH3HPOBAHHLIX TPAHATOB, KakK yXKe OTMeyaaoch, aJbOHTH3HPOBAHBI.

O6pasosanus craduu Keapyeso-Kaiuwnaroso2o sameujerus, K
9TOH CTaiud OTHECEHB KPYNHO3EPHHCTHIE H NErMaTOHIHBIE KBapll-Ka-
JHIINATOBLIC KHUI006pPasHBle Tesa ¢ aJab0MTOM, JHTHEBOH CJIOAOMH, TO-
masoM H MecTaMH OEpHJJIOM, a TaKiKe CONPOBOKIAIOUHE HX H3Me-
HeHHBle BMellamouine nopoasi. O6pa3oBaHus CTaAWH PAaCIPOCTPaHEHB!
B I0JKHOI 9acTH aJb0HTH3HPOBAHHOTO MAacCHBA, [Jle OHH KOHLEHTPHPY-
I0TCS B 30HE KOHTAKTa ITPEHMYUIECTBEHHO CO CTOPOHBI HHTEHCHBHO
aabONTH3NPOBAHHOrO G/10KA Me3030icKol HHTPY3HH, MOLHOCTD XKHJIb-
HBIX TeJ OOBIUHO He TMPEBHINAET INepPBHIX JeINHMEeTPOB, B eIHHHYHLIX
cayuasx gocturas 1—2 M; pasMephl 110 MPOCTHPAHHIO — MeEpBBIC Jie-
CATKM MeTpoB. Pa3zMellneHHe KHJIbHBIX TeJ KOHTPOJNHDYETCS Hapyme-
HUSIMH, “1apaJlIeIbHBIMH 3analHOMy KOHT2KTY H ONepAIollHM ero Tpe-
IIHHAM, OYEHb YACTO OHH CJAeNylOT BIOJb I0OKHOTO0 KOHTAKTAa W KOHTax-
TOB KceHOJHTOB (cM. puc. 6). KBapiepo-KaJuIIIaTOBbIE 30HBL CEKYT
HUHTEHCHBHO AaJBOHTH3HPOBAHHBIE TPAHHTHL 3HI0- U IK3OKOHTAKTA,
A TakXKe aHXMMOHOMHHEpPAJbHBIE aJbOHUTHTHI B 30HE KOHTAKTA.

O6BIYHO 30HbI CJOMKEHB KPYIHBIMH, Y4CTO HAMOMODP(HBIMH KpH-
cTaANaMH KBaplla ¥ MUKPOKJIHHA, TPOMEXYTKH MEXAY KOTOPBIMH 3a-
NOJIHEHBl JefCTOBUAHKIM aJbOHTOM, JIHCTOYKAMH JIHTHEBOH CJIIOJBI
(1—5 MM) u oTneabHBIMH 3epHaMu Tonasa. CBOMMH KPYNMHBIMH KpH-
cTaJiaMi OHH Kak Obl BPacTaioT B Maccy ajbOMTH3HPOBAHHOH MOPOJLL.
Hepenko e 3T0MPOCTO IENOYKH KPYNHBIX KPHCTANIOB KBAPIA H KaJIH-
mwmara. Magomoluble (CAaHTHMETPbl) MKHJABL C YeTKUMH KOHTaKTaMH
PA3BUTHl TPEHMYVIIECTBEHHO B 30He OJHXKAHLIEro 3IK30KOHTAKTA I
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BOJIM3H KOHTAKTOB ¢ KceHosuTaMu. HekoTopbie U3 HHX HMEIOT 30HATb-
Hoe cTpoenue (cM. ra. I1).

KosmnyecTBeHHBIII COCTaB 30H BeCbMa HENOCTOSHEH: OT anbGHT-
KBapll-MHKPOKJAHHOBOTO (NpH GJM3KHX COAEPKAHHSX 3THX MHHEPaJoB)
co cmonoit (1—5%) u Tomasom A0 GUMHHEPAJBHOrO KBapI-KaJaWuina-
TOBOTO ¢ NpeobaasanueM Jaubo KBapua, Jub0 KaJummnara,

Kpucranas xBapua o6biYHO He cojepiKaT BKJIOUeHHil anbOura,
CTOJIL XapaKTepHHIX sk 3TOTO0 MHHEpada B HHTEHCHBHO albGUTH3HPO-
BaHHBIX rpaHuTax. Kaaummnar umer pasnooGpasHylo OKpacky: OT po-
30BOH u KpeMoBoi M0 rosyboBato-sesieHoit  (amasonut). Hepeako B
OLHOM KPHCTaJJe OHA MEeHSeTCs OT PO30BOil uepes CBETJIO-CEpYyo 10
ronyGoii. IlpeoGmazaior cBeTIo-cephble, nouTH Oejble KPHCTAIBI €O
cnabeiM TOAyOEIM OTTeHKOoM. B GosbuimHeTBe ciydaes 3TO BOASHOMPO-
3pauHblil pelieTyarThlii MHKPOKJIWH, pee MHKPOKJIHH-TiepTHT. HWuTe-
PECHO OTMETHTh HH3KHE 3HAUEHHS PEHTTeHOBCKON TPHKANHHOCTH pemleT-
YATBHIX MHKPOKJIHHOB H O0CO0EHHO aMa30HHTOBR H3 KBaplleBO-KaJHinma-
TOBBIX 30H H NPaHUTOB HX GJmKaiero oxpyxenus (cM. r. III), oue-
BHAHO, OGYyC/JOBAEHHbIE CyOpPEHTTeHOBCKHM JBOHHHKOBAHHEM MHKPO-
wanna (Mapdynnn, 1962; ®enpaman u ap., 1967).

Cmiofpl KBapleBO-KaMHIINATOBEIX TeJ TNPeACTaBAeHbl IHHHBAJIbL-
AUTOM, HHOrAa GoJee MO3LHHMH JHCTONOAOOHBIMH arperaTaMu MpoOTO-
JUTHOHHTA, CEKYIIUMH  KPyIHBle  KPHCTAaJAAbBl  MHKDPOKJIHHA (CM.
taba. 10).

MaMeneHns HHTEHCHBHO aJbOHTH3NPOBAHHLIX TPaHUTOB BOJH3H
KBAPLEBO-KAJHIINATOBEIX 30H NPOABASIOTCS B CJAEAYOIUIEM: a) MYCKO-
BHT 3aMelllaercsi CHauaja JHTHEBLIM MYCKOBHTOM H JaJjee JIelHI0NH-
TOM HJIH HHHHBAJLAATOM (BOJH3HM KOHTAKTa C 30HaMu); 6) mHOABIAsET-
¢sl TONA3; B) OypOBaTHIH TPOMEKYTOUHBIH MHKDOKINH 3aMeliaercs
BOASAHONMPO3PAYHBIM DPelIeTYaTHIM MHKDPOKJIHHOM H MecTaMH MpHoGpe-
TaeT rony6yi0 OKpacky.

TaknM o6pa3om, Ha y4acTKaxX pacnpocTpaHeHHss KBapIl-KaJHInma-
TOBBIX TeJ MYCKOBHTOBLIC HHTEHCHBHO aJbOHTH3HPOBAHHLIE TPAHHTHI
3aMelalnTCs aMa3oHHT- H TOTMa3CoAepXKalluMH JIeTHI0IUT-IHHHBAb-
JAHTOBBIMH HHTEHCHBHO aibOMTH3HPOBaHHBIMH rpanutaMu. CyliectBen-
HOTO H3MEHeHNs KOJHYECTBEHHBIX COOTHOLIEHHH MEXIY TJIaBHBIMH MH-
HepasaMu MpH 3TOM He npoucxoaut (cMm.Tmabn.9). Xumuueckuitcocrasn
3THX MOPOA mpHBeleH B Tabu. 6. .

JKurvrole Teaa u 30HbL OKOAOTPEULUHHOSO METACOMATO3Q NO30OHUX
craduii. I'peiisenossie Teaa. Cpenn HUX Pa3IHUAIOTCS rpPeH3eHOBbBIE 30-
HH — MYCKOBHT-KBAaplleBble JKHJbHblE Tela, He HMEIOIne Pe3KHX KOH-
TAKTOB C BMEIIaIONIMH TOPOAaMH, H KBapileBbie XKHJIbl ¢ MYCKOBHTOM,
CONpPOBOKAAIONIHECST TpeiizeHn3anneil. B HOKOTOPHIX XKHJIAX BCTpeua-
joTest  Kpynaeie (ro 10 ¢y no GoJblieil ocH) KpPHCTAbl BHCMYTHHA.
MomHocth HanGogee KpymHbiX TPed3eHOBHIX Tes poctunaer 1 m, pas-
MepHl 10 NMPOCTHPAHHIO — NEePBbIX AecATKoB MeTpos. IlpeoGranaior
fosee MejakHe Tena. Pacnpenesnenue rpeiiseHOBHIX Tes TOAUHHEHO 06-
neMy CTPYKTypHOMY maHy Gioka. HauGosbmras uX KOHIUEHTpalHA
HabJI0gaeTcs B 30HE 3aMalHOr0 KOHTAaKTa M OTIEeNbHBIX y4acTKax 30-
HBI 102KHOTO KOHTaKTa. JKAJbHBIE Tpefi3eHOBHE Tela CeKyT HHTeHCHBHO
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anpOHTH3UPOBAHHEE TPAHUTLL, albOHTUTHL H KBApPIEBO-KaJHLIIATOBbLIE
. Tena (oM. puc. 6, 7).
Ksapi nocsaegoBaTe/bHO 3aMellacT B 30HAX a/AbOMT, KaJULINAT H
- myckout. Cozepxanne (enruT-myckosuta (cum. tada. 10) B rpetise-
- max gocruraet 10—15%. Ipaunusl Mexay rpeiseHH3sHPOBaHHBIM Tpa-
- mutom  (KB4+Mka+My+A6) u cobersenno rpeiiseHOBOH 3010l
(KB+My—+Mxn) peskne. LleHTpanbHas KBapleBasi 30Ha BblpaKeHa
| He BCerza OT4eT/HBO. 30HLI OKBAPLUeBaHHs OTIHUAIOTCA OT TPEH3eHOBBIX
TeJq MeHee yeTKofi Mopdoaorueil ¥ MEHbUINM CO/lepKaHHEM MYCKOBHTA,
| KOTOPBIH MPEACTABJIEH B HHX TOHKOYENIyiHuaTOH pasHOBHIHOCTBIO.
CepHIHTOBble NPOKH/IKH BCTPEUaloTCss B Ipejesax Bcero aianu-
i TH3UPOBAHHOrO 0J0Kd, KOHIEHTPHPYACh HA yyacTKax HauGoJjbiuero

pasBuUTHS rpeiieHnsalun u oxkpapuesaunsi. C HuMpu CBf3aHa ryaaBHas
Macca cyab(HA0B, B YACTHOCTH NMUPHTA U MOIHOLCHHUTA.
B WHTeHCHBHO a/JbOMTH3HDOBAHHBIX I'DAHHTAX HepelKo HabJ/oxa-
- j0TCS NSTHHCTBIE, NPOKHJIKOBBE H ACHIAPHTONOROOHBIE 00pasoBanHs,
CA0KEHHBIe XKEJEe3HCTOH CAIOAKON W OKHC/JaMH MapnaHila, a Takxe 30-
Hbl KaOJHHH34llMH TPaHHTa, KOTOPLIE, BEPOSITHO, SIBJISIOTCS IHIEpreH-
HbBIMH 0Opas3oBaHHIMH.

PedxomeTaibHas QKYECCOPHAS MUHEpaAu3ayus MAcCCUs8d BecbMa
| pasnooGpasHa: GEpHI, TAHTAJHT-KOJIYMOUT, KACCHTEPHT B aJbOUTH-
3upoBaHHbIX npannTax (tada. 12), MOMHOLEHHT y BHCMYTHH Ha Yua-
CTKax DasBUTHs rpeiiseHnsanuu 1 oxkBapuesanus. Vayuena oxa Hexo-
CTATOYHO,

Yyactok «lOxubiii». OTaeabHEIE BONPOCEH Ie0JIOTHH, neTporpadui,
MAHEpaJODHH M FeOXHMHH FPaHATOHZOB yYacTKa HeONHOKPATHO OCBe-
manuc, B Jaurepatype (Beyc m mp., 1962; Uepnux, bBabkun, 1963;
Hucraep, Ilyaunk, 1966; 3anamkosa, Cutnun, 1967; 3anamkosa,
1969; u ;p.). OCTaHOBHMCH JHlIb Ha OOULCH ero XapaKTepuCTHKE 1
0COBEHHOCTSAX, KOTOPBIE HMEOT TPHHIHNHAJALHOE 3HAUCHHE A Aa/b-
Helmero U310MKeHHs .

Tatbanma 12

Kauectsennas xapaxTepucTuka OCHOBHONL QKYECCOPHOI Murepaiusayuu 8 nopodax
saccusa «Cegeprozo-ITs (no dannein E. C. [unuyka, I1. B. Kosaas u dp.)
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Hurencnsno  aanbutnau-
POBAHAKIE TPAHHTEI +++HH H A D A A

IMIpumewanne. +-++ Beayune akueccophnie MHHepanb, -+ MHHEpanbl, COAEpMKalLH-
ecd B CYHICCTBEHHA X KOJAHYECTBAX H -+ B He3HAYHTENbLHBIX KOJHYECTBAX.
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Puc. 1]. Cxema reoJorideckoro crpoenus maccua «IOKHOro» (0 HaHHBIM
A, M. I'peGenunkoBa, B. M. Beanix 1 ap.).

] — METBEPTHYHLIE OTAOKCHHA; 2 — MeTaMOP(H30BAHALIE CJAAHUB H NECYaHHRH; 3 — NaMm-
poupel; 4 — nophHUPOBHAKLIE GHOTHTOBBIE TPaHUTHL; 5§ — ABYCJAIOAAHLIE TPAHHATH 6 —
anbOHTH3HPOBAHHLIE I'PAHATLL C MYCKOBHTOM H JENHAOAHTOM (OAHHMH GelbIMH KpPYXKKAMH
0G03HaYeHbl MYCKOBHTOBblE aJbLOHTH3HDOBAHHEIE TPAHUTHI); 7 — HHTCHCHBHO AaNbOHTH3H-
POBAHHBIE TPAHHTE ¢ MYCKOBHUTOM M JICNHAOAHTOM; § — aMa30HHTOBbIE HHTEHCHBHO anabOu-
THIHPOBANHBIE TPARHTEI C ANTHCBBIMH cliofami; 9 — najfikn anbGHTHIHPOBAHHKIX PPAHHTOSB;
10 — GasaanThl; /I — rpaHHLBl HHTPY3HBHHIX Tea (@), pasHOBHAHOCTEH METACOMATHTOB (6),
PHIXALIX OTJOMEHHI (8); 12 — pasphiBHblE HApyLIEHNH,

AnbOuTusnposannblii MaccuB  «lOxHBI» — 3anafueii M3 Tpex
alfKaJbHbIX BLICTYIIOB He BCKPHITOH 3po3ueit Gojee KPYMHOH IpaHHT-
HOH MHTPY3HH, HaJHuHe KOTOPOH Ha riyOuHe YCTAHOBJIEHO reoH3Hye-
CKHMH HccaepoBanusivMu (puc. 11). B GoabuinHcTBe OTMEUEHHBIX PaboT
HHTPY3Hsl paccMaTpuBaercs Kak ofaHo(asHasg. Mexay TeM HaMH Ha-
6al0faaHCh mepecedeH st KBaPUEBLIX JKHJ ¢ BOJAbGPAMHTOM, NOI0GHBIX
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7 Pa3sBHTBIM B OpeoJIC TPCJ:IS(’,H}!31-'IPOBE]HHOFO LITOKA HAa BOCTOYHOM (p.ﬂai{—
| e yyacTka, anousaMH aJbOGHTH3HPOBAHHOTO BLICTYNA.

. BONb(paMHTOM

ItoT akr
NOJTBEPIKAaeT M3BECTHBIE TpPeACTaBJICHHS O MPHHALJCKHOCTH Tpefi-
'36HHU3HUPOBAHHBLIX MACCHBOB H CONYTCTBYIOIIHX HM KBapLUEBHIX XKHJI C
H KacCHUTCPHTOM K TNEepBOH, a albOUTH3HPOBAHHBLIX

aexca (Pymureiin, 1961; Hpyxunun, Konecunyenko, 1964). Takum 06-
pas3oM, BOCTOUHBI T'peli3eHN3HPOBAHHKIN BBICTYIN H 3anajHblil albOHTH-

["r,pami'ronuxo BTOpO#l (ase 11031HEME3030HCKOT0 TPAHMTHOTO KOMII-
|
l

3UPOBAMHLIN CBA3aHBI, BePOsTHee BCEro, C Pa3NHYHBIMH (a3aMH BHCI-
PEHHsl TPAHUTHOH HHTPY3HH.
AnbOUTH3HPOBAHHBI MaccHB MMeeT aCHMMETPUYHOE KOHIEHTpHYE-

| cku somanpuoe crpoenue (puc. 11). Ero 3anajiublit KOHTaKT MOJOrO

—— ———

(20—30°) norpyxaercsi mojJ BMellalolue nopoAsl. BocTouHbli KOHTAKT
ponee kpyroit (40—50°). Cxema nocien0BaTeAbHOCTH (GOPMHPOBAHHS
NOPOJ W MuHepaJbHBIX 00pasoBaHHH MaccHBa NPHBeleHa B taba. 13,

| a naunbie 06 HX MHHepaJbHOM H XHMHYeCKOM cocraBe —B Tabm. 14,

15,
TaGaunuma 13

Cxema popruposanus nopod u Murepaibnolx obpasosanut maccusa «HOxcHo20»

Munepanbliple oGpasoBalins, chopMu- HoroOGpazoBsalus BO BMella-
poBaBUIHECS B Hpefelax «MaTepHi- 0IHX TecYaHo-ClaHueBbiX

Cranun
CKo#i» HHTPY3HH Tnopofiax

'pasnTH3HpOBaHHBIE H OpoOro-
BHKOBAHHbBIE KCEHOJHTHI, JeH-
KOKpaToBLIe GHOTHTOBEIE Tpa-

Marmartuyeckas

BunorntoBne # anaaay-

HHTBL 3uT-OHOTHTOBEIE  pOro-
BHKH
dnumarvarHiecKas [lepruthl pacnajga, «MHKPOKJIH-
HH3HPOBAHHBI»  KaJjHIINaT
Paunsaa (aabOn- JlBycaiofHbIe, MYCKOBHTOBLIE H | JK30KOHTAKTOBHE  rpefi-
Tugaup][[) aﬂbﬁHTHBHPOBﬂHHHE rpa- SBHOHDIIOSHHE nopo.
HHTBI JABI
Keapueso - kaau- Kpapueso-kamumnarossie (ava- | Kagummat —(aMa3sonar)-

IINATOBOTO 34-
MEeleHHs

SOHHTOBHE) ZKHJBl H 30HBI H
CONYTCTBYIOLLIHE HM H3IMEHe-
HHA BMEMalouliX TpPAHHTOB

I'pefizennzanuu

TMTocaemarmatnueckne

a) MYCKOBHT-KBAplleBhie Tpeil-
3eHBI  CPeIH MYCKOBHTOBBLIX
a1b0ATH3HPOBAHHEIX  TPaHn-
TOB; 6) JIEIHAOJHT-TONA30BO-
KBapHeBLe Tpefi3eHsl CpelH
AMAa30HHTOBLIX  aAbOHTH3H-
POBAHHBIX TPaHHTOB C JHTHE-
BBIMH CAIOAMH

KBapLEBLIE C JHTHEBOR
CJKIOH HCHIIBL

Ocaxnennst oc-
HOBaHHI

TTpoKHAKH  Cal0Jnl 0 PYAHBIX
MHHEPaJOB B MeTacoMaTHTaxX

3apepawuias

KapGonaTtieie NpoMKHIKH
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Tabauna 14
Munepaasnsul cocrae nopod maccusa «lOxnoeos, 06. Y

Tlopoaa ”ﬁ}‘;’;"' Kanaumnat Kpapuy Cntona Tomnas DN0OPHT
Buornropmit rpanur . .| 16,0 45,3 28,6 10 — —
Tlopduposuansie AByCIIO-

JNSHbIe TPAaHHUTHL . . .| 24,8 28,0 34,0 13:2 | En. 3w, 0,10

Myckosurossie  annbuTa-
3HPOBaHHEIE  rTpaHuTH | 29,5 28,0 33,0 8,9 0,10 0,60
MyckoBuTOBHE HHTEHCHB-
HO aabOHTH3HPOBAHHEIE
TPAHHTHI C aMas’0HHTOM
H JHTHEBOW C/IOA0i 41,5 31,0 207 5,0 0,75 0,14
AMAa30HHTOBBIE HHTEHCHB-
HO anbOHTH3HPOBAHHLIE
TPAHHTEL C JIATHEBOMH
CJI0 10 - 44,6 16,8 28,4 7.4 2.8 Ex. an.

[IprMeuanne Munepadpusit cocras onpegeaen no mamums H, E. 3ananikosoit
(1969). Cnemyer OTMeTHTD, 4TO B CHIY 3HAYHTeJLHON HEOAHOPOLHOCTH MOPOJ H CAOMKHON HX CTPYK-
TYpbl NlaHHEIE OTACALULIX ABTOPOB CYILECTBEHHO pasusiTcs (Cp. COAEpHKAHHE HOPMATHBHHIX anbGHTa
H oproknasa, taGa. 15). BHOTHTOBBII IpanHT — H3 NOPOA COCEAHEro (Goabuwore) maccHea, 00ab-
UIMECTBOM ABTOPOB DACCMATPHBAGMLIX KAK AHAJOIH HEH3MEHEHHBIX HAH MHKPOKAMHHIHPOBAHHBIX
«MaTePHHCKHX» TPaAHHTOB aNbOHTHZUPOBAHHOrQ BHICTYNA.

Meracomaruror pannux nociemaemaruveckux craduii 8 npedesax
«Marepurckol» unTpysuu. K HaumeHee u3MEHEHHBIM [OPOJaM MaccH-
Ba OTHOCATCH NMOPGHUPOBHAHBIE ABYCHIOASHblE TPAHHTH, CAaralollHe
LEHTPaJIbHYI0 4acTb MACCHBA M HHMXXHHE TOPH30HTHI €0 H3Y4YEHHOro
paspesa. B stux noponax, kak u B ci1a60 H3MEHEHHBIX IMDPAHHTAX Yy4a-
crka «CeBepHOro», OTHOIIEHHSI MEXAY INJAaTHOKAA30M M KAJAHIINATOM
peakuHoHHuble: muiardHokaas (Ne 21 — 27) oGpacraer W 3aMeniaercs
GypoBaTBIM MHKPOKJAHHOM-IIEPTHTOM. MycKOBHT oGpasyerca mo mJjiari-
OKJa3y u GuOTHTY. MYCKOBHTH3alHS MJAarHOK/JIaza CONpPOBOKIAETCH
JleaHOpTH3AUKeH coxXpaHsaomuxes uacteii ero 3epeH. Comepxkanie
MYCKOBHTA BO3PacTaeT BBEPX 110 pa3pesy BIVIOTh A0 OOpasoBaHHs MY-
CKOBHTOBBIX rpanuToB. Ilo MHeHHI0 HexoTOpeIX aBTOpoB (YepHuk,
Ba6xun, 1963; 3anamkoBa, 1969), MycKOBHTH3alluH COMyTCTBYeT CY-
LIeCTBEHHOE OKBapIeBaHHE TIOPOABLI, KOTOPOE, OAHAKO, KaK H MHKpPO-
K/IHHHU3ALMA, aHATHTHYECKHMH JaHHBIMH He (uKcHpyercsa (rabua. 14,
15). Ilepexon mopHPOBHAHBIX CYIIECTBEHHO MYCKOBHTOBBIX IPaHHTOB
K BbilINexannm anbOHTH3HPOBAHHBIM TMOPOLAM IOBOJBHO De3KHil, B
manpax YeTKoM IpaHMILl MEMAY 3THMH TIOpOJaMH He HaBJIOxaeTcd.

MyckoBHTOBBIe aJbOHTH3HPOBAHHBIE TPAHHTBHI — CBETJbIE CPEIHE-
3€PHHCTBIE TOPOJALI NMOP(HHPOBUAHOTO 06auKa. OHH CI0XKeHbl JAeficTo-
BUAHBIM aJb0HTOM, BOMASIHONPO3PAUHBIM MHKPOKJIHHOM, KBapLeM H
CepBIM MYCKOBHTOM. BeTpeualoTcsi penuKTH OJMHTOK/Ia3a, OGypoBaTOro
MAKpPOKIHHA. CTpyKTypa mOpOABl HeMaTorpaHobiacToBasi, NOPHHUpPO-
6nacroBasi. K KOHTaKTy MacomBa MYCKOBHTOBBHIE aJbOHTH3HPOBAHHBIE
TPAHUTBI CMEHSIOTCS MHTEHCHBHO AaJbOHTH3HDOBAHHBIMH TIpaHUTAMH.

B sonax pacnpocrpanenus HanGoJee H3MEHEHHBIX MOPOJ HA YYacTKax
ceBepo-3alalHOro M I0T0-BOCTOYHOTO IHAOKOHTAKTOB PacnpoCTPaHEeHbI
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Xumuneckuil cocras nopod smaccusa <fOacrnozos

Ta6aunnma 15

Enoratonbtii
TPaHHUT H3 Co-
cesiHero GoJib-
mero Maccupa

ITopduposHaHble ABYC/HONS HElE TPAHHTHL

cyuiecTeeHHo GHOTH-

cymecrseHHo MYCKOBHTOBBIE

MycKoBHTOBLIE abGHTHIKPOBAH-

Hble T'PaHHTHL

MycKOBHTOBBIE HHTEH-
CHBHO aAbOGHTH3IHPO=
BaHHble TPaHHTHE C

aMa3oHHTOM M JIHTHE-

KoMnoHeHT S Boll cmofioft
1 2 3 4 5 6 i "8 9 10 11 12 13
B270% [1(3)***| B3B¥*| 3597% [M(1)***] S1Q*+ * i X 421%* G6(4)*** 8l T3y
Si0, 72,76| 73,60| 73,70 74,36| 73,11| 74,60 72,56 72,00 72,20 72,60 790 70,26 71,00
TiO, 0,15 0,23 0,14 0,20 0,11 0,15 0,03 0,22 0,02 0,03 — 0,01 =
AlO, 13,37| 12,74| 13,43| 13,42| 13,46| 13,30 14,72 14,90 14,77 13,94 16,10 17,08 17,25
Fe,05 0,31 2.26] 0,06lH. 0. | 1,77 0,07 0,14 0,76 0,38 0,03 0,22 0,19 0,34
FeO 1,61 1,18 1,40 1,50 0,99 2,08 1313 1,73 0,78 1,57 1,42 0,46 0,50
MnO 001 <= 0,02 0,02 0,02 0,02 0,04 0,52 0,09 0,08 0,11 0,04 0,03
MgO 0,03 0,34/ 0,40|H. 0. | 0,37] 0,45 0,12 0,35 0,27 0,27 0,25 0,19 0,15
CaO 0,65 0,63 1,16| 0,48 1,26 0,25 0,67 0,96 0,98 0,62 0,92 0,56 0,81
Na,O 4,72 3,28 2,90 3,50[ 3,59 3,00 4,20 4,07 4,56 4,50 3,38 6,80 5,88
K;O 5.00| 4,56| 5,08 4,68 4,63 5,10 4,85 4,50 4,80 4,97 5,23 3,70 3,99
RbyO 2ad I = 0,03 — — 0,09 ~ 0,09 — LI 0,11 -
Li,O o, = i 0,00 = = 0,08 £ 0,10 = — ,04 -
P,0s 0,01 — 0,04/ 0,08 — 0,02 0,04 = = 0,02 = = =
H,0 0.00[ -— 0,23 — — 0,13 — - 0,14 — — —
Il nn. 0,861 = 0,94 0,86 — 0,80 1,39 = 0,50 0,85 = 0,78 —
F i e 016l 0. 200 — 0,13 0,38 = 0,88 0,47 2 0,27 ..
Cymma 99,55/ — | 99,66 99,43 — | 100,10 | 100,44 L 100,42 | 100,09 £ 100,58 =
—0=F (] e 0,07 0,12 — 0,05 0,16 — 0,37 0,20 0,11 e
Cyumma 99,521 — | 99,59 99,31 — | 100,05 | 100,28 25 100,05 99,89 — 100,47 —
A6 nopm:, % 41 27 25 30 30 26 36 34 39 39 28 59 50
Op nopm., % 30 27 30 28 27 30 29 27 29 30 31 22 23

* Haunsle awoGesno npepoctasaennt A, M. TpeGenuuxoebim (IT — cpeéanee u3 ABYX aHaIH30B),
** Mo JI. H. Yepuuk u A. C. BaGkunry (1963).

**+ [lo H.

=

3anamkoroii (1969), cpeanue gaHnule (B ckoGkax

YKazaHo 4yHCIO aHaNH308, HCNONL3OBAHHOS 1714 nojcdeTra CpelHero).
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Oxkounuanne taba

15

AMa3oHHTOBbIe WHTEHCHBHO albGHTH3HPOBaHHBE TPaiHThl A gatranpo-
5 BaHHBEIE TPaHi- Ipefizenn-
Tol, NoABepr- | Ksapuero-| suposas-
mMecH HHTeH- |aMa3oHHTO-|HBIe allb Gi-
C MYyCKOBHTOM OCHOBHOTO 0GLeMa 30HBL IHACKOHTaKTOROI YacTi 30Hbl CHBHOMY BO@ MerMa-|TH3HPOBaH-
(HH3Bl 30HbI) KBaplepo-Ka- TOHAHOE HEle
JHIITATOBOMY Te10 rpainTh
KoMmitoHeHT EENEILE R
14 15 16 17 18 19 20 21 22 23 24 25 26 7 28 29
I* . r* | 471%* | 2657 [r1—204| 165 | = m* [11—366{TT—414 | T—416| 247%* | 234%* | [1_346° n*
o =]
Si0; 70,52 |70,52 | 71,62|70,85 | 71,20|71,16 |73,32 |71,4 |70,78 70,72 |74,43 169,30 |74,84 | 74,00{ 70,95 66,85
TiO; Ca. — |H. 0.1 0,03 | 0,03 Gl Ca. — . 0. | G Ch il erl. €n. 0,03] Cn; Hoio:
AlLO; 16,00 |16,00 | 15,88|14,80 | 15,60(15,97 [14,95 |17,00 |15,88 (17,16 (13,59 (16,82 |13,80 | 14,60 14,78 19,26
Fe,04 1,44 1,44 0,23 0,03 0,10] 0,28 0.13 0,39 [H.o. | 0,280,221 0,31 0,05 0,20 0,19
FeO 0,97 | 0,97 0,56| 1,57 1,82 0.25 0,141 0,95 | 0,62 | 0,49 | 0,43 | 0,49 1,43 0,96 0,78 0,91
MnO 0,18 0,18 0,10| 0,20 0,10{ 0,26 | 0,18 | 0,14 [ 0,13 | 0,37 | 0,07 | 0,20 | 0,06 0,14 0,33 1,10
MgO 0, 14 0,04V H 0wl 0,13 0,13} 0,05 | 0,05 { 0,19 [H. 0. | 0,15 | 0,20 - 0,20 0,17 0,10 017
CaO 0,98 | 0,98 0,45| 0,30 0,33/ 0,56 | 0,42 | 0,52 | 0,50 | 0,25 | 0,21 | 0,35 | 0,30 0,24 0,37 0,25
Na,O 5,20 | 5,20 7,06| 4,72 6,02/ 5,94 6,21 |5,02]6,26 | 7,02 | 6,21 | 8,64 | 3,30 2000 2,86 4,93
KO 3,32 |1 3,32 3,72 4,02 3,65 3,37 | 3,371|:3,85 | 4,80'| 2,77 | 3,49 | 2,64 | 4,72 6,91 8,65 3,28
Rb;O 04 — 0,19 — — — — - 0,22 — — — — — — 0,35
LiO 0,16 == 0,20 — —_ —_ — —— 0,18 — — — — e — 1,56
P20s — — — f 0,01 0.81|H. 0. |H.0. — o H et e [ H 6, 0T 02 QORI Bl —
H,O - — 10,20 0,09] — - — — - — | 0,09 0,16 —
(] 53 v o — — 0,75 1,62 0,45 0,31 | 0,29 - — 0,85]0,29] 0,33 | 0,60 0,40 0,78 2ol
F —_ — 0,86| 0,98 0,68 1,35 | 0,39 - 0,51 [ 0,10 | 0,03 | 0,73 | 0,47 0,80 0,87 0,99
Cymma 99,03 — |101,62|99,46 {100,21]|99,50 99,32 99,88 199,66 (99,55 (99,81 (99,83 [101,24( 100,07 102, 35
—0Q=F . — 0,36] 0,41 0,29 0,57 | 0,16 — 0,21 10,04 [ 0,01 | 0,32 0,20 0,34 0,36 0,42
Cyuwma 99,03 101,26(99,05 | 99,92(98,93 (99, 16 99,67 199,62 (99,54 (99,49 99,63 | 99,90 99,71 101,93
AG HopM., Y |44 44 60 40 52 51 52 42 54 5t B2 73 28 24 20 4]
Op vopm., % 20 20 22 24 22 20 20 23 28 18 20 16 28 39 51 20

MMpuMeyanue.

Anaautug M, M, PrmGakosa.




MYCKOBHTOBbIC HHTEHCHBHO ajbOHTH3HPOBAHHbBIE TPAaHHTBE C ama-
30HHTOM H JUTHEBOH CJIOA0H, KOTOPbI€ OTJAHY4ATCH OT IIPEAbIAYLIHX
(mmKenexainx) OO0ABIIAM coldepxanueM aJabOuTa, 3e/eHOH oKpac-
KOH MYCKOBHTA, IPUCYTCTBHEM aMa3oHHTa M HeGOJBIIOTO KOJHYECTBA
auTneBoil cmoasl. CTpyKTypa uX noikuaonopupodbaacToBas AW He-
MaTorpanofyacroBasi.

AnukanbHble YacTH HanOoJdee H3MEHEHHBIX YYaCTKOB ClOMKeHbl
AMA30HHTOBLIMH HHTEHCHBHO aJbOWTH3HPOBAHHBIMH TPaHHTAMH, B KO-
TOpBEIE IIOCTENEHHO NEPEeXONAAT MYCKOBHTOBbIE HWHTEHCHBHO aJbOHTH3H-
poBaHHBIE TPaHUTH. B HH3aX 3TOf 30HbI BCTPEUAIOTCH PETHKTHL MYCKO-
BHTA, 3aMelaeMoro JUTHEBOH CI0L0i, COCTaB KOTOPOH OTBEYAET I[HH-
HBAJbAHTY — Jenuaoaury (rada. 16). B mpHKOHTaKTOBBIX yacTAX 30-
HBEl OTMEUAlOTCH MaKCHMaJlbHble cojepxKaHus aabOurta (cM. Taba. 15).
HHTeHCHBHO aJbONTH3HPOBAHHBIE T'DAHHTE H HpeXJe BCEro HX alu-
KaJbHas 30Ha XapaKTepH3YIOTCH 3aMETHOH HEeOAHOPOAHOCTHIO CTPOe-
Hust, 0OYCAOBACHHOI NPHCYTCTBHEM MHOTOYHC/IEHHBIX TPEUHHHBIX 00-
pasoBanuil: aJbOUTHTOB, IPHKOHTAKTOBBIX ANO3PYNTHBHBIX Gpexunii,
KBapIEBO-aJb0HTOBHIX MOJOCUATLIX TeJl, 30H KBapleBO-aMa3OHHTOBOrO
cocraBa (mpeoGJamaior), Ipeil3eHOB, a TaKMxe CBOEOOPA3HBIX KCEHO/IH-
Tonogo6HbIX 00pasoBaHuil, KOTOpble 00OralleHbl CAIOI0H H TONA30M IO
CPABHEHHIO C OKPYMKAWOUWMH aMa3oHHTOBBIMM rpasnramu, Cyas no
aaunpm Q. M. Temunkosa (1972), sona naudoJpluero pacrnpocrpate-
HHS HHTEHCHBHO aJbOHTH3HPOBAHHBLIX TPAaHHTOB MNpPHYpOUEHA K ILIO-
mamgu Haubojsee MHTEHCHBHOTO PAasBHTHS TPEUIHHOBATOCTH B MacciBe.
Kak caenyer u3 NpHBELEHHBIX JaHHbIX, CHH3Y BBEPX MO paspe3y mac-
CHBa 1 OT IEHTPa K€ro KoHTakraM HabJIofaercs CyLIeCTBEHHOE yBeJi-
yeHHe CONlepIKaHusi aap0nTa (BMJOTH 10 00pPa30BaHHA MOHOMHHEPa/b-
HbIX aJbOHTHTOB Y KOHTAKTA) M yMeHblIeHHe COJepKaHHsi KBapua.
Ora rengennns ormedanack JI. H. Uepnuk u A. C. badkuubim (1963).

BakHo TakKe OTMETHTb, UTO B 30He aMA30HMTOBbLIX IPAHHTOB Me-
HAETCS XapakTep H3MeHeHHS COCTaBa CJIOL: BHICOKOIIHHO3EMHCTbIE
CII0Jibl MYCKOBHTOBOTO pAAd CMEHAIOTCS JKeJe30- M MarHuicoaepxa-
LIMMH JUTHEBLIMY caiofamu. [1py 9TOM colepwaHHs MarHus, Mapras-
a4 M JKejJe3a JOCTHrAlOT HauOONbUIHX 3HAYEHH{l B JHTHEBBIX CJIOAaX
13 KBapLeBo-aMa30oHHTOBLIX 30H (Tada. 16). dta ocobeHHOCTh, HAPSLY
€ OYEeBHMJHBIM OoJee IO3IHHM BO3PACTOM JIEHHIOAMWTA 10 OTHOIIEHIHIO
K MYCKOBHTY M IIHPOKOi PacnpOCTPaHEHHOCTLIO 31eCh KBapleBo-aMma-
30HHTOBBIX (C JIMTHEBOH C/II0OA0H H TONasoOM) 30H, daeT OCHOBaHHE
CBA3BIBATL 00pa3oBaHHe JAeNHIOMHT-IHHHBAIbANT-aMa30HUTOBOH ac-
COLMALIHY CO CTaaHeil. KBapleBO-KaJJHlINaToBoro (aMa3oHHTOBOTO) 3a-
Melenusi. Ha yuacTkax BOCTOUHOrO KOHTaKTa, nie o0pasoBaHHS 3TOH
cramny [PAKTHYECKH OTCYTCTBYIOT, albOMTH3NPOBaHHLIC TpPaHHTH
IPEACTaBAeHbB MYCKOBHTOBBIMH PA3HOCTAMHE, :

IK30KOHTAKTOBbLe UIMEHeHUuA emewjaroyux nopod. Gpenn 3K30-
KOHTAKTOBBIX OOpasoBaHHil MacCHBa BbIAEASIOTCA: 1) OpOrOBHKOBaHHEIE
MOPO/ibi — OHOTITOBLIE, POrOBOOOGMAHKOBLIE @H/a/y3HTOBBLIC POTOBHKH
(B61M3H KOHTAKTOB), Y3/]0BaTbie MSTHHCTbIE CJaHIbIH 2) rpei3eHusn-
pPOBaHHEIE MOPOIbLI, 0Opa3oBaBIIHecs B pe3yjbTaTe 3aMelleHHs pOro-
BHKOB H NSITHUCTHIX CJIaHILEB.
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Xumuweckull coctas caod maccusa «IOucrozo»
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() | ss8 |558-I‘ M-374 | 11-374 | (2) (3) (1) (5) (6) (1) | m-204 | m1-416 | T1-366 T1-366" I1-421

Si0, 32,97| 37,68| 37,49| 38,86| 46,16| 44,16| 44,57 48,91| 47,36| 48,40 49,43| 53,32 49,98/ 49,98 47,44 52,82
TiOs 3,17) 1,95 1,84 2,45 0,76 0,56/ 0,28 0,18 0,16f 0,09 0,10{ 0,09 Cax. Cn, C. 0,22
AlLO, 20,08] 16,56| 15,48 17,29| 26,76| 27,65 28,89 27,48( 21,20| 22,00| 19,92 19,36 19,80 20,38 22,76 18,97
Fes0s 3,94 2,61] 3,64 7,69 3,28 1,63 0,95 0,95 3,06 1,26] 1,11} 0,33 1,10 2,01 0,04 1,58
FeO 19,48/ 18,96| 18,68/ 14,80 2,86/ 5,71| 5,22 3,17| 4,30 2,58 3,10 1,17| 1,58/ 2,81 5,27 3,06
MnO 0,35 0,51 0,60 0,56 0,26 0,44 1,02 1,05 3,03 4,51| 3,72 0,92 2,45 2,78 1,68 2,08
MgO 5.72| 3,88 4,83 2,64 2,25 2,82 0,54/ 0,10f 0,15 0,23 0,78 1,46 2,82 2,76 1575 2,40
Ca0 1,311 0,87 1,22| 1,10 0,25 1,08/- 1,42 0,60 0,91| 0,78/ 1,01 0,40 0,23 0,22 0,20 0,10
Na;O 0,43 0,50 0,40 0,34] 0,35 0,25 0,35 0,96 0,85 0,68 2,82 0,34 0,31 0,44 0,33 0,18

L3

K,O 7,68 9,46| 9,48/ 8,79/ 10,90, 9,70 10,28/ 8,69 8,70 10,50 9,12 9,99 9,93 9,75 9,75 9,58
Rb.O 0,13 0,13 0,10, 0,25 0,200 — 0,51 0,47} 0,86]° — 1,04 1,23 1,18 0,80 0,66 0,79
Li,O 0,30{ 0,43 0,38 0,92| 0,55 0,98 0,85 1,29 3,62 4,04 4,24 5,40 5,22 3,74 2,54 4,82
Cs:0 0,018].0,003| 0,006 0,06 0,02 — 0,015 0,01] 0,01 — 0,02 0,031 0,03 0,02 0,02 0,03
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Ananutuk C. A. KOpuerko.

IMpoGut 1—7 naust no H. E. 3aaamkosoft (1969).

IMMpaMeuanue.

MeracomaTHTBE BTOPOrO THIIA COMPO-
BOMK/A4IOT Y4aCTKH HHTEHCHBHO aJbOHTH-
BHPOBaHHLIX TPAHHTOB H He BCTPEYAIOT-
Cs Y KOHTAKTOB ¢ OHOTHTOBBIMHU FDaHHTA-
MH. 30HaJbLHOCTh HX Ha ydYacTke MNOJ0-
TOTO KOHTaKTa HMeeT CJeAYIOUIHil BHI
(JI. H. Yepuux, 1966): a) oporoBHKoO-
BaHHble BMEMIalollie Mopoabl; 6) oKBap-
1OBaHHBIE TNHPHTH3UPOBAHHBIE TIOPOIK!
(K -+TIlup—+Cu-mnoneBbie mnaThi), MOIL-
HocTh 30HBl 50—100 M: B) aHAaxy3HTO-
calofiAHble, CAASHbie nopoas (My--
+Ks+4Ann--Cu), MOmHOCT 30HL OT 1—
2 mo 20 m; r) anbGHTO-TONA30-CAIONS-
Hble Npeisensl (MuTHeBas caoaa A6
—~+Ton-+ruapooxucisl xkenesa-+-Ks+Pa),
MOIILHOCTb 30HBI CAHTHUMETPbl — NECATKH
CAHTHMETPOB; 1) aMa3OHHTOBHIH HHTEH-
CHBHO aJbOHTH3HPOBAHHBLIH TPAHUT 3HI0-
KOHTakTa. BOJH3H  KpyTonaialouux
KOHTAKTOB MHTEHCHBHOCTb TpeH3eHH-
3allfyu ¥ MOULHOCTh Ipei3eHH3HPOBAaHHBIX
MOPOJ Pe3Ko yMEHbUIaeTcs.

Keapyeso-kaaruwnarosoie  (amaso-
HUTOGLLE) 30mbL UoCUAbL. Bhllle oTMeya-
Jach IIHpOKas pacnpocTpaneHHoCTb 06-
pa3oBaHHil 3TOTO THNA B aHKAJIbHOH ya-
CTH MaccHBa H 0COOEHHO B 30HE 3HIO0KOH-
takra. IIpoXuIKH KBapleBO-aMa30HHTO-
BOT'0 COCTaBa BCTPEUAIOTCH TaKXKe Cpeii
rpeifiseHH3NPOBAHHBIX NOPOJA IK30KOHTAK-
TOBOH OTOPOYKH.

KBapueBo-aMasOHHTOBLIE TeJa TpH-
ypOueHhl TJIaBHHIM 00pasoM KIoJoromna-
JalONHM TPellHHaM OTAEJbHOCTH B ajb-
OGUTH3UPOBAHHLIX IPaHHTaX, 3HAUNTE/b-
HO pexe BCTpPeyaloTcd KpyTonajaiouiHe
3oHbl. [lermaronpnas XBapleBo-aMaso-
HHTOBAs OTOPOUKA MOUIHOCTHIO A0 50 cMm
4acTO (PUKCHPYETCA Ha KOHTaKTe aab0u-
TH3HDPOBAHHBIH TPAaHUT — rpeli3eHHsHpO-
BaHHag BMemlaiouias nopoia. PasMepsl
TeJl — OT MHKDOCKONHYECKHX TPOKHUIKOB
JIO JKHJI MPOTHIKEHHOCTBIO B IlePBHIE NeCAT-
KH METpOBH MOILHOCTBIO DoJiee NOJyMerT-
pa. HaubGonee pacnpocTpaneHbl KHJIbL
MOIHOCTLI0 B HECKOJIbKO CAHTHMETPOB 1
JeIHMETPOB, CI0MKeHHbIe KPYITHOKpPHCTAI-
JHYECKHM aMa30HHUTOM H CePbIM KBaplewm
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¢ HeGOMbUIHM KOJHYECTBOM ajbOHTA H MPOTOJNHTHOHHTA HJIH 0e3 HHX
(raba. 16). C 60k0B 0HH OOBIYHO CONPOBOXKAAIOTCH 30HOH (CAHTHMET-
pbl — NepBble JAEIHMETPbl) TOHKO3@PHHCTOH albOHT-MHKDOK/IHH (ama-
S0HNT) -KBApIeBOil (CO C/ION0I) MOPOALL, TOCTENEHHO Iepexoldallei
B aMa30HHUTOBBLII MHTEHCHBHO aJbOHTH3MPOBaHHBI rpanut. KoHraxTt
XKMLl ¢ TOHKO3€PHUCTOH NMOPOA0Il YeTKHil, HO HE TAKOH Pe3KHH, Kak y
THIUYHLIX THAPOTEPMANbLHBIX HHJI.

B pape cayuyaeB nermMatoMiHble 30HBI MMEIOT JHIIL OJHH YETKHII
KOHTAKT, ¢ JApPYrod CTOPOHBI, OHH KaK Obl BpacTaloT B MeJKO3epHH-
cryio nopony. B cepusax cOmmKeHHBIX TpellHH oObluHO 06pasyiorTcs
CJIOMKHBIE TeJIa TOJOCUATOH TEKCTYPbI, COCTOSIIIHE U3 YYAaCTKOB H 10OJOC
HNErMATOUIHONH TEKCTYPhI B COUETAHMH C 30HAMU MENKO- U TOHKO3EpHH-
croit cTpykTypsl. Hepenko oHH acconuHpyOT € KBapll-aabOHTOBBIMI
noJocuaThiMi  06pa3oBaHHAMH, I1TOMOOHBIMM ONHCAHHBIM B MACCHBE
«BocTounom».

O6pasosanusn sasepuarouux cradui. Ipeidzensl 00pasyioT XKLL,
MPOMKWIKH U BLITSHYTHIE TeJa HelpaBuIbHOH (GopMbl. OHH mpejxcras-
JieHbl  JIeNUAOINT *-TOMA30BO-KBAPLUEBLIMH H  MYCKOBHT-KBApPILEBLIMH
pasHoBHAHOCTAMH. IlepBEle pacnpocTpaHeHEl Cpell aMa3sOHHTOBbIX
TPAaHUTOB € JHTHEBHIMH CJIIOJaMH, BTOPBIE — B MYCKOBHTOBBIX a/lbOH-
TH3HpoBaHHLIX TpaHuTax. K waunbosee no3iHHM 00pa3oBaHHAM OTHO-
CATCSA TIPOKUIKH MYCKOBHUTA U XKH/AbOEPTHTOBBIE arperartsl B MyCTOTAX,
a TakmKe KapOoHATHBIE NMPOKHIKH, COLepiKallhe PYIAHBIH MHHEpan.
Macmitabbl HX He3HAYHTEIbHbL.

Aryeccoprana mureparuzayus. JIns HauMeHee H3MeHEHHBIX Tpa-
HHTOB MACCHBA THNHYHA ACCOUMAILMA HJIbMEHHTA H MOHALMTa C IHP-
KOHOM, OKHCJaMH THTaHA ¥ anatuToM. B ajabGHTH3HPOBAHHBIX TpaHt -
TaX OHA4 CMeHseTCs acColHaluedl TAaHTaJAOHHOGATOB C KACCHTEPHTOM i
monauutoM. C ycHJeHHEM HHTEHCHBHOCTH aJbOHTH3ALHH KOAYMOH Y
3amenlaencsi Bce Gosee TAHTAJOBLIMH WieHAMH psla — KOJYMOHTOM-
TAHTAJHTOM H TAHTAJHTOM.

JIisi 30HBl aMa30HHTOBBIX HHTEHCHBHO AaJbOHTH3MPOBAHHBIX Tpa-
HHTOB C JICMHJOJUTOM XapaKTePHO NPUCYTCTBHE CYIIECTBEHHBIX KOJIH-
YecTB MHKpoJaHTa u Tonasza, Tem He MeHee KOMyMOHT-TAHTAJHTOBas
crnenH(puKa aKIeccoOpHOHl MHHepaau3aluH, MpHCyllas aJbOHTH3HPO-
BAaHHLIM MACCHBAM JAHHODO THIA, COXpaHsieTcs U B 3Tof 3oHe. Tak, no
nauuiMm A, M. I'peGennnkoBa (Temunkos, 1972) u H. E. 3anamkosoii
(1969), onHomeHHe MHHEPAJNOB TPYNNBl KOAYMOUTA-TaHTAJAHTa K MHK-
poauty 3jaech cocraBasier 2—6:1, a npu mepexole K HHMKeNEHAUHM
MYCKOBHTOBBIM HMHTEHCHBHO aJbOHTH3HPOBAHHBIM TPaHUTAM C aMaso-
HATOM M JHTHEBOH CJIIOL0N OHO Bo3zpacraer Ao 7—10:1.

B xBapileBo-aMa30HHTOBLEIX 30HAX U TPeii3eHax ¢ JEeNHAOJHTOM N
TonasoM MHKPONHT NPHCYTCTBYET IPHMEPHO B PaBHBIX KOJIHYeCTBax C
KONYMOHTOM-TAHTAJIUTOM HJAH npeobiafaer Hajg HHM. B MycKoBHT-
KBapUEBHIX rpefideHax, K&K H B MYCKOBHTOBBIX a/bOMTH3HPOBAHHBIX
rpaHuTax, A1BHO npeobiafaeT KOAYMOHT-TAHTAINT.

* Jenesuctolit (cum. tata. 16).
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111. Jlenupoant-0noTHTOBBIH THII

ANBOUTH3HPOBAHHbIC TPAHHTHI 3TOrO THIA NPHHANIEKAT K HaH-
GoJee W3YUEHHBIM W HHTEPECHBIM B OTHOIUGHHH PeIKOMETaJbHOH MH-
mepaauzauuu. OHH ONHCaHL B 3abaiikanbe, Kasaxcrane, Cepepiom
Tsib-lllane, na [lanbnem Bocroke m 8 Bocrounoit Mounronuu.

B MoHrosno-3abailkaibCKoM —apeajie Me3030HCKOrO MarmMarHaMa
a/1b6HTH3HPOBaHHbIE TPAHUTHL JICHHIOJANT-OHOTHTOBOrO THIIA H3BECTHLL
Kak B pannemesosoiickom (T—J;), tak u B MO3/THEME3030HCKOM
(J3—Cry) uukie, B xauecmse npuMepoB pacCMOTPHM /Ba ydacTKa pac-
nipocTpanenns aabOHTH3HPOBAHHBIX TPAHMTOB — «llentpanbublit» (3a-
Gaitkanbe) n «Maiikyab» ([Ipubanxaibe).

Yyactok «lleHTpadbHBIA» PACIIOJNOKEH B Npejenax KPYNHOro CHH-
KJAMHAJLHOTO TIPOrHGa, BHIMTOJHEHHOr0 JHCIOLHPOBAHHBIMH TEGPDPHUrEH-
HEIMH [0POJaMH HHKHE-CPeIHelopeKoro sospacra. Cpeanioziiemeso-
30fCKNX MHTPY3Hil y4acTKa BblIeJs0TCA: a) Oolee PaHHHH KOMILIEKC
1e6oJbIIHX MACCHBOB [PAHOLHOPHTOB H KBAPLEBEIX AHOPHTOB, a TaK-
Je JaeK MIarHorpaHHT-nopGhHPOB, TPAHHT-NOPGHUPOB, rPaHO(HPOBLIX
AMIHTOB # JAMIPOQHPOB; 6) KOMIIeKe GHOTHTOBBIX H JEHKOKPATOBbIX
TPEHMYIIECTBEHHO NOP(HPOBHAHBIX rpauntoB, Ko Bropoil ¢ase no-
CAENHEro OTHOCATCS HeGOAbLIME Tela aMa30HHTOBLIX aJlbOMTH3HPOBAH-
Huix rpanntos «llenTpanbibiii-1», «lentpanbuuiii-1l». «llentpaabublii-
[I1» (puc. 12). Mx Goiee NO3AHUI BO3PACT, KAK OTMEUAI0Ch BHIIIE 15
yuacTka «I0KHOr0», 0JIHO3HAUHO JIOKA3bIBACTCS CPESAHHEM PYIOHOCHBIX
MU, ACCOLMHPYIOUIHX ¢ GHOTHTOBLIMH MOP(QHPOBHIHLIME rpaHATAMH,
AMA30HUTOBLIMH rpannTaMu. Takum 06pasoM, CTaHOBJIEHHE MaccH-
BOB aMa30HHUTOBLIX aJ1b0UTH3HPOBAH-
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Puc. 13. Cxema reooruueckoro crpoenns maccusa «Llentpaasnoro-1» (mo matepranam
A. B. Ipyxununa, B. B. Marnaca, B. B. Cynkunsaua, H. H. Tumodeesa u np.).

! — werpepTHYHEIE OTNOXKeHHSA; 2 — BMemAlOlHe CJAAHIBl, APTHJVIATBEI, AJEBPOJHTH, NecdaHHKH
#  KOHrJOMepaThl; J— AHOpHTOBHEe NOpGHPHTH; 4 — chepoanTo-rpanodHpossie MOphHpL; § —
MEJKO- H TOHKO3EPHHCTHIE aJbOATHSHPOBAHHBIE TOPOABI (KCEHOMHTBI); 6 — MEIKO3epHHCTHIE
aMAa30HHTOBbLIE HHTEHCHBHO aJbOGHTH3HPOBAHHLIE TPAHATHI KpaeBoil daunu («KopxH»); 7 — nopdu-
poGAacTOBEE aMAa3OHHTOBBIE HHTEHCHBHO anbOHTH3HpOBaHHLE TPAHHTH TraaBHoll Qaunu; §—
«3K3orpefizensl»; 9 — KBaplUeBO-aMa30HHTOBBIE, KBapHNeBO-MHKDOKJIHHOBEIE 30HBI M JKHJBI;
J0 — kBapueskle XHABI; J] — paspbiBHbie Hapymienus (a), soHsl KaTaknasa (06), amospynTHBHBIE
OpexunuH (8); /2 — onopHaa CKBaXXHHA.



HECKOJILKO NPeBBIITAeT KBaAPaTHHII KWJIOMETp (pHC. 13). Ilo panHBIM
reopH3HYeCKMX HCCIeJOBAHHH, MACCHB pacmoaraercs Ham Gosdee
KPYNHBIM TEJOM I'paHuTOHAHOro cocrasa (TemHuKOB, 1972).

CeBepublii KONTaKT MaccuBa B obmem mogoro (20—a30°) norpy-
KaeTcsd B CTOPOHY BMEI[aloLLHX NOPOJ, 3analHblil HMeeT Ioro-3anangHoe
nagenne (20—60°), Gauskoe nmajeHHI0 BMEWIAIOMHX NOPOX HA 3TOM
ydacTke, H, CyaAs IO CONYTCTBYIOLLeH €My MOILHOH 30He JPo6JeHHs I
KAOJIMHH3alnH, ABJAETCS TeKTOHHUYecKuM. Ilamenne 10KHOTO KOHTAKTA
AOBOJLHO XpyToe 103KHOe (60—B85°). B sone kKoHTaKTa PasBUTH amos-
PYNTHBHbLIE GPCKYHH. BOCTOUHBIA KOHTAKT XapaKTepH3yeTcs JOBOJLHO
CI0XHOI KOH(Hrypauueii n B o6IleM HMeeT KPyToe BOCTOYHOE maje-
HHe, MOUTH NOJ NPAMLIM YIVIOM IepeceKkas CIOHCTOCTb BMeEILalolleil
TomH. C ceBepa, BOCTOKa H 10ra MacCCHB OTOPOYEH 3K30KOHTAKTOBHI-
MH IpeiizeHami.

Ha pannux sranax wusyuenns O. [I. Jlesuuxnit, B. B. Apucros,
P. M. KoHCTaHTHHOB H ApPYrHe paccMaTpPHBAIH MACCHB K4K HOBOJLHO
OIHOPOJHOE TE&I0 aMa30HHTOBBIX NPAaHHTOB. B mannHefimem 6bl1a Bbl-
ABJIGHA CyNleCTBEHHAs POJb IIPOLECCOB MEeTacoMaro3a, ¢ KOTOPBIMH
CBA3BIBAJIOCh 0OpasoBaHHe OCHOBHBIX PasHOBHAHOCTEH NOPOJ MaccHBa
(Beyc u ap., 1962 u ap.). M nakonen, myTtem AeTaJbHOTO TDeOJOTHYC-
cxoro Kkapruposanus (JIyroeckoit n mp., 1972) ymanaoch ycTaHOBHTH
3JIEMEHTBl NIePBHYHO-MAarMaTHYECKOl 30HAJbHOCTH, BHIAEAHTbH PadH0O0G6-
pasHble KCEHOJMTHl H (pauuio paHHeli KPHCTALIH3ALHN (KKOPKY» — CM.
puc. 13). Takum oGpasoM, OblIH HaMeueHBl JBe IVIaBHble OCOOEHHOCTH
(opMuHpOBaHUA MaccHBa: INepPBHYHO-MArMaTHYeCKas HEOAHOPOAHOCTb
W BbICOKash HHTEHCHBHOCTb TOCJAEMarMaTHYECKHX [peobpa3oBaHHil
(rabn. 17).

Aavburusuposarrvie nopodol 8 npedesax €MATEPUHCKOU> UHTPY-
suu. Tlopoasl, KOTOPBE MOMKHO ObIIO GB PACCMATPHBATHL KAK HCXOHBIE,
HEH3MEHEeHHBe MeTaCOMAaTHUECKHMH NpOLeccaMy, B mpeleaax JOCTyIl-
HOH JUIS M3y4eHHsI YacTH MacCHBa HEeH3BeCTHH. KOMIJeKc aMas3oHHT-
anbOUTOBLIX (aNLOGHTH3HPOBAHHBIX) FPAHHTOHOB, CAATAIOLIHI MAaCCHB,
JOBOILHO pasHooOpasen (puc. 13, 14, Tadu. 18, 19). Oun sxawouaer B
cebsi: @) CpelHe3epHHCTHIe albOHTH3HPOBAHHBIE FPAHUTE IVIaBHOH a-
uun; 6) mopdupobracToBble aMa3OHHTOBbIE HHTEHCHBHO aJbOHTH3M-
pOBaHHBIE TPAHUTHI IJ1aBHOH (alHMH; B) MeJKO3epHHCTHIE aMa3OHHTO-
Bble HHTEHCHBHO aJibOHTH3NPOBAaHHBIE NPAHHUTHI (KpaeBoil daunu; r)
MEJIKO- H TOHKO3EPHHCTbIe AMA30HUTOBHIE aJbOHTH3HPOBAHHBIE KCEHO-
AUTHI; 1) aJbOUTHTHI TPEUIHHHBIX 30H.

Cpenuesepuncrbie aabGHTH3HPOBAHHBIE TPAHHTH NVIaBHOR damnu
claraloT HHU3Bl M3y4YeHHOro pa3pesa maccuBa (cm. puc. 14). drto cser-
J0-cepbie ¢ roay6bIM OTTEHKOM IOPOXLI, COCTOsIHe H3 aanbura (40—
50%), xBapua (mo 30%), xanummnara (25—30%), wacto cna6ookpa-
IIEHHOTO B roJy0ble TOHA, H JKEJIE3UCTOil JAHTHeBOH ciaioabl (4—5%).
[Tnarnoxnias — MeaKOTaGINTYATHI H JEHCTOBUAHBI anabbut. B xpyn-
HBIX 3€pHAX KaJHIINAaT-MepTHTa BCTPEYaloTCA BPOCTKH 3aMETHO CEepH-
UHTH3HPOBAHHOTrO oJauroknaasa. Ilpebaanaiomas pasHOBHAHOCTb KaJlH-
mrara — BOASHOIIPO3PAUHLIi pelleTyarsiii MHKPOKJAHH. B 3HauMTeNb-
HbIX KOJHYECTBAX BCTpeyaeTcs NpyOONepTHTOBBI KaJMILINAT, MHKpPO-
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Tabauma 17
Cxema gopmuposanus nopod u muxepavtvlx obpasosanuti maccusa c¢llentpasbrozos

ITopojsl ¥ MEHepalbHbe oGpasoBanys | HOBOOGPA3opalHs Bo BMeula-

Craguu B NpefeiaX «MaTepHHCKoil» uATpysun | OWHX NectaHo-claHUeBbIX
nopojax
Marmarnueckasn [panuruanpoBannsie H oporo- | OporoBHKoBaHHLIE MOPO-
BHKOBaHHBIE KCEHOJHTLI, TPa- Al (GHOTHTOBLIE poOTO-
HUTBL (pauHu paHHel KpHC- BHKH)
TAJIH3ANNH, TJaBHOM (hanun
H JlaeK MepBoro 3tana
AnumarMartHuecKan [Teprutet  pacmaza, YacTHYHO
VIOPAAOYCHHbIE KAJHIINATLI
Paunss (aabn6u- B pasanunoil crenenn ambbutn- | [peifisennsnposannsie no-
TH34LHH) 3HPOBAHHLIE TPAHUTH TJaB- POJisl H Tpefi3eHsl
HOH (haunH, SHIOKOHTAKTO-
Boit aumn, KCeHOJNHTOB H
Jlaex
7]
£ | Keapueso-kanu- KBapueBo-aMa3oHHTOBEIE  Ter-
] HIMATOBOTO  34- MATOMHBIE JKHbLI, KBAPLEBO-
2 MEeLIeH Hs, aMa30HHTOBbIE 30HBI H KH.IbI
=
=
& | I'peiisennzannn u KBapuessie Wbl ¢ TONazoMm H
= OKBapUEBAHHSA Tpeii3eHOBLIMH  OTOPOYKAMH
5 30HbI OKBAPUEBAHHS C CYJIb(H-
= Aamu
Ocaxaenns Menkue npomHAKH KHJALOep-
THTA
3asepiiatouias [lo3anue KanbUMTOBLIE W KBap-
LeBbIE HPOAHHIKH

KINHOBAasi pellieTKa B KOTOPOM TNposiBieHa caabee. Pasmepnl 3epex
JOCTHIAI0T HECKOJNbKHX MuIMHMerpos, ['onyGrie ToHa B OKpacke IMopo-
Jibl, CYIs 10 YCHJEHHIO ee WHTeHCHBHOCTH C YBEJIHYEHHEM OTHOCHTEJb-
HOIl JI0J1M PeNIeTyaToro BOJSHONPO3PAYHOrO MHKPOKIHHA HA BEPXHHX
rOpH30HTAX MacCHBA, OUEBHMIHO, CBfi3aHbl HMEHHO C 3TOH PasHOBHI-
noctbio. KBapii o6pasyer Gosee KpynmHble (40 5 MM) KceHOMOpdHBIe
3epHa, 0OBIMHO HMelollHe Boanucroe noracanue. Cocras JMHTHEBOI
C/IOJLI MEHFAEeTCH OT NMPOTOJMMTHOHHTA (B CaMBIX HH3aX paspesa) Ao
unHuBanbia (taba. 20). B npoTONHTHOHHTe HEpeAKH BKJIOYeHHS 6o-
Jee TeMHOH CJI0bl, KBaJAu(pHIHPYeMble KaK PeJHKTHl JIHTHEBOrO GHO-
tura (Beyc u ap., 1962; Curuun, Cynkuusan, 1972). Ipannusr Taknx
BKAlOueHull Hederkue. CTpyKTypa mNopojibl rpaHoGaacroBas, HeMaTo-
rpanoOaacToBas.

B macce albOHTH3HPOBAHOrO NPaHHTA BCTPEUAIOTCS MAaJOMOIIHEIE
KUIKH ¥ 30HKH aJbOHTHTOB, KBapl-KaJHIINATOBbIE H TONA30BO-KBap-
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Puc. 14. CxemaTuuecknii paspes Maccusa «llentpanbroro-I» no onopHoit cksa-
KHHE.

I — TONA30BO-KBAPIEBble TPOXHIKH; 2 — KBAPUEBO-KaAHIUINATOBBIE TDOXKHIKK H  30HBI

3 — 308KH anbOuTHTOB; 4 — CpeAne3epHHCThe anbOHTH3HPOBAHALIE TPAHHTHL, 5 — nopdupo-

GnacToBEIe aMa3OHHTOBBIE HHTEHCHBHO ajbOHTH3HDOBAHHBIE TPAHWTBI; 6 — albGHTH3HDO-

BAHHBIE KCEHONHTH, 7 — anbOGHT H 8 — OPTOKAA3 — HOPMATHBHbIE KOJHUeCTBa; 9 — WITY(-

HBie TPOOEI TPeWMHHNLIX oGpasoBanuil; /0 — HuTepBansl onpoGoBanus mopof. CojepykaHus
Li B nopome npHBeZeHB! B rpaMMax Ha TOHHY.

uesble NpoxkuaAKH. CHH3Y BBEPX MO pa3pesy 30HLI PACTET COJepKaHHe
anbOHTa B TNOpPOJE, yBEJHUYHBAETCS OTHOCHTE/bHOE KOMHUECTBO peler-

© 4ATOro MHUKDPOKJAHHA W HHTEHCHBHOCTb €ro OKpackKH, (MPOTOJHTHOHHUT

CMEHSAETCA UHHHBAJLAHTOM, NosiBasiercss Tonas. OT HHTEHCHBHO aJbOH-
TH3HPOBAHHLIX I'DAHHTOB BEPXHHX TOPH30HTOB 30HA OT/AedeHA MEJKO-
3€PHUCTBIM HHTEHCHBHO aJbOHTH3MPOBAHHBIM KCEHOMUTOM (CM. pHC. 14).

ITopdupobaacroBbie aMa3oHHTOBbIE HHTEHCHBHO aJb0HTH3HPOBAH-
HblE NDaHHUTHl IVIABHOH (alluH claralT OCHOBHOH 06beM MacCHBA Ha
BEpXHHX ropusoHTax (cm. puc. 13, 14). Ouu comepxart 6omee 50%
anpbura, or 15 mo 25% xBapua u Kaaummnata (NPeMMYIIECTBEHHO
amasonuta), or 0,5 no 4% Jaurtuesoit caons, a0 1% rtonasa, Crpyxk-
Typa molixuaonophupodaacroBas,

B nHTeHCHBHO aJbOHTH3HPOBAHHBIX TPAHHTAX [OBCEMECTHO, a HA
BEPXHHX TOPH3OHTAX paspe3a OCOOEHHO YACTO OTMEYAIOTCS 30HKH YCH-
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TabGau ua 18

Codepacariie HOPMATUBHBLY AALOUTA UL OPTOKAQ3A 8 hopodax smaccusa «LleHTpansnozoy
(no datnein oromerpuu naamenu), %

HopmMatue- | [MTpeaesst Kone-
UYpesio| HblE Kodu- GaHmit collep-
Mopoau aHaJH= YeCTBa HKaHHaAa

30B
Aol op | A6 | op

CpennesepHHCTHE  aJLOHTH3HDOBAHHBIE  TPAHHTHI
raaBHON (alHu (HHJKHAA 30HA paspesa) . . 7 | 43 | 26 |39—45(24—29
ITopdupobanacToBrle  AMa30HHTOBHIE  HHTEHCHBHO
anbOHTH3HPOBAHHEIE TPAHHTH TjaBHOR (hamuu

(eepxHss wactp paspesa) . . . . . . |16 [58 |22 |53—64{18—24
MeiKO3epHACTEIE AMa30HHTOBEIE HHTEHCHBHO a/b0n-
THSHPOBAHHBIE TPAHHTH KPaeBoit c¢amum . . . 2 |62 |17 [56—68{16—19

DHIOKOHTAKTOBAsi NOPOAa (ULEMEHT amno3pyNTHBHOI
Gpexunn) — TOHKO3EDHHCTEI HHTEHCHBHO anabbu-

THANPOBAHAGI - PRAHAT 1. o Al 1 62 17 - - -
AnasonuTOBHE ANBOHTHINDOBAHHBIE KCEHOJIHTHI:
MEJIKO3ePHHCTEE - F= 6 |63 |18 |47—81| 5—26
TOHKO3ePHHCEThIE 2 |37 | 34 |30—44/29—39
AnbGHTATH B e T B oy e S Y 3, i85 8 |[78—92| 4—I13
Kpapn-kanumnaToBeie (aMazOHHTOBLIC) 30HBI . 4 |24 |49 |21—29/42—57
«JK30rpeiizeHb» e A s : ) 17 | 27 | 7—24{22—29

JeHus aJdbOHTH3allHH. Bo muorux CayyassX OHH CONpPOBOXKIAIOTCHA 30-
HaMH, obGoralleHHBLIMH NopdHpobGIacTaMi KBapla U MHKPOKIHHa. B
CBSI3H C 3THM B 30HAX TPeLHHOBATOCTH HHTEHCHBHO aJbOUTH3HDOBAaH-
Hble TPAHHTH HMEIOT TAKCHTOBOE CJIOXKEeHHE.

CHusy BBepX mo paspesy HaOulonaercd NajbHelllee YBeIHUEHHE
colep:xanus albOHTa B NOPOJE, YCHIEHHE HHTEHCHBHOCTH aMa3OHHTO-
BOH OKPackH KaJHIUTaTa, HEKOTOPOe YyBeJHUYeHHe CONepMKaHUfA JHTHS
B cmoje (cM. puc. 14), ITo cocraBy c/ioibl OTBEYAIOT LHHHBAJBAHTY
HJIH JKeJEe3HCTOMY JIeNMUAOMUTY, NpubaHKaach B BepxaxX paspesa K Je-
nugoauty (ra6a. 20). Ilpn stom ofllee colepKaHHe CAIOAB B Mopoie
cumxaerca 1o 1% u MeHee, a colepaHHe Tola3a Bo3pacraer. Baxuo
OTMETHTb, UTO XapaKTep aKIeCCOPHOH MHHepalH3alliH TaKikKe MEHfer-
Cs: BMECTO TKO.J"IYMﬁPlTa BeAyUIHM aKIeCCOPHBIM MHHEpAaJ0OM CTaHOBHTCH
THPOXJOP-MHKPOJIHT.

O1H 0cOGEHHOCTH COCTABa TO3BOMIAIOT HAMETHTh B IpeJesiax 30HbI
nopdupo6IacTOBEIX MHTEHCHBHO aJbOHTH3HPOBAHHBEIX TPAHHTOB 60.b-
MWYI0 10 06bEMY HHMKHIOIO TIOJ30HY H 3HAYHTEJIBHO MEHbLIYIO M0 MOLI-
HOCTH BEPXHIOI0 MOA30HY (C JeNHIONAUTOM H MHKDPOJHTOM).

MenkosepHHCTHIE aMa30HHTOBLIE HHTEHCHBHO anbOHTH3HPOBAaHHbBIE
rpaHHTH KpaeBoH Gallui — cBeTybie OJelHO-3e/eHble, peKe cepoBaThe
paBHOMEPHO-3eDHHCTHIE TIOPOJLI, B THNHYHBIX 00pasuax coCTrosllie Ha
*60% u Gonee u3 Jeiicrouanoro aabbura. Cofepxanue KBapla u ama-
3oHHTa B HuX pocruraer 20% (kaxnoro). KoauuecTBo TOmasa u JenH-
JpoauTa 06bunHo He npesbimaer 1%. MHKDOKIHH W KBapl HpeacTaBlie-
HBI TJIaBHBEIM 00pa3soM MEJKHMH «pe30pOHPOBAHHBIMH» aJbOHTOM 3ep-
HaMH, nopdupo6IACTE THIIA «CHEXKHOrO KoMa» pefku. [las JenHaoauTa
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. . Xumuneekuil cocras nopod naccuaos yaacrra «L EHTPAABHO20Y
ellenTpaasubiit-111» I «llenTpanbublii-1»
Bsb,
ig:E‘ CpenHe3epHuCThie 4/1LGHTH3HPOBAHHBE TPaHATH asHoll Ganun ?ﬁfg}.};ﬂ?ﬁ%ﬁfﬂ%‘?ﬁfe u:;j&i;rgtg:inl;?%{::::o
Komnouent E82 L
&3 %
Q" a
TMopepXHocTh Pa3apes no onopHoil ckBaXHHe (CHH3Y BBepX) TMoBepXHOCTS
I1-343 I1-344 I1-349 T1-353 1-272 I1-271 T1-268 I1-264 | I1-260 | IT-255 | 11-252 | [1-241 | 11-229 | 11-235
1 2 3 4 5 6 7 8 9 10 I 12 13 14
S.iOg 74,00 7614 75,83 76,61 75,83 76,05 75,19 [ 73,90(73,11 |74,17 |72,62 |72,24 (72,44 [72,40
TiO, Ca, Can. Ca, Ca. Ca. Ca, Co. Ca. | Cu. | 0,09 0,07 | Ca. Cor. |
AlOp 13,42 12,06 12,26 11,72 1257 12,23 13,08 13,08(13,85 (14,10 |14,95 |15,46 15,46 (15,46
Fe,04 0,10 0,50 0,20 0,29 0,13 0,06 0,13 | 0,150 0,20 | 0,10 | 0,16 | 0,25 | 0,18 | 0,04
i 1,20 | 088 | 1,28 | 057 | 1,28 | 1,08 | 0,9 | 0,82 0,49 | 0,57 | 0,65 | 0,57 | 0,35 | 0,67
}xinO 0,25 0,06 0,07 0,04 H.0 0,06 0,06 0,06) 0,04 | 0,02 | 0,03 | 0,02 | 0,04 | 0,04
MgO 0,02 Ca. 0,38 0,18 0,26 0,10 0,14 0,18 0,08 | 0,07 | Ca. | Ca. | 0.05| 010
(&ao 0,§1 0,31 0,24 0,42 0,38 0,33 0,31 0,42| 0,28 [ 0,35 | 0,29 | 0,28 | 0,28 | 0,24
a,0 3,78 6,34 5,53 5,40 4,72 5.13 5,40 5,23/ 6,20 | 6,21 | 6,22 | 7,43 | 7,08 | 7,02
K;0 4,57 3,85 3,13 4,09 3,97 3,85 3,85 4,82 3,78 | 8,73 3,85 3:251 3,32 | 3,13
Rb:0 0,04 H.o. H.o. H. 0. 0,12 0,11 0,11 0,16( 0,16 | 0,14 | 0,14 | 0,09 | 0,11 | 0,11
LizO 0,03 =, = - 0,14 | 0,13 0,17 | 0,17/ 0,15 | 0,09 | 0,10 | 0,04 | 0,06 | 0,07
P.05 0,16 — — — H., ol o S HiraL,, aiaoy [Heto s @ Sl e B jos hEL i
E 0,65 0,15 0,22 0,03 0,25 0,25 0,27 0,25/ 0,17 { 0,13 | 0,23 | 0,09 | 0,20 | 0,13
Hinm: H,0=0,97| 0,36 0,42 0,18 0,34 0,38 0,42 0,89 0,35 | 0,14 | 0,33 | 0,06 | 0,19 | 0,33
Cymma 100,00 100,62 99,61 99,53 99,99 99,71 100,09 |100,13/98,86 199,91 (99,64 [99,82 199,76 |99,74
—O0=F 0,27 0,06 0,09 0,01 0,10 0,10 0,11 0,101 0,07 | 0,06 | 0,10 | 0,04 | 0,08 | 0,05
Cymma 99,73 | 100,56 99,52 s 99,89 99,61 99,98  [100,03/98,79 [99,85 |99,54 [99,78 [99,68 (99,69
MMpumewanue. Avanutikn M. M, PuGaxosa, B. A. Bounapenko, C. A, [Opuenko.
Oxonuanne taGa 19
«llenTpasibHbtii-1» «llenTpannupii-11»
MeustkosepHic- : b I'pefizenusnpo-
b [TopdupotaacTosbie aMa3oHHTO ; 0 ,
THE aMasofin At LLuHHEBATLANT-TOTIA30~ A ABGHTH aH- BaHublil B opo-[ PPOroBH
:g:;';:ﬂg;ﬁz;e ey BHE Tpeil3eHnl HH?{S(?T:;;;IIIIJ?;IS ?;;111}1‘;1};3;5?3']“ AfLs GRTAT m:;l!é?;gifll::m :g::;g;:‘ffr
KoMIIOHEHT KCEHOJHTH
OnopHast CKBa- IToBep xHOCTD Crhamci
HHHa
I1-1 9-440 3-441 ﬂ-?ila ! I1-220 11-289/2 I1-288 IT-284 I1-289/1 11-274 I1-233
15 16 17 18 | 19 20 21 22 23 24 25
Si0; 73,39 70,44 68,37 63,31 58,40 71,60 72,60 72,24 68,50 66,60 63,78
TiO; Ca. Ca. cn. 0,50 9,13 Ca. 1 o Ca. Gl 0,46 0,62
AlOs 14,27 16,48 17,33 17,28 23,00 15,80 15,12 15591 18,00 16,50 16,00
FeoOs 0,18 0,18 0,25 0,22 0,58 0,02 0,34 Car. 0,56 0,06 3,50
FeO 0,57 0,28 0,35 3,68 2,10 0.93 0.80 1,07 0,28 3,73 3,16
MnO 0,04 0,04 0,06 0,07 0,30 0,04 0,04 0,04 0,02 0,05 0,06
MgO 0,13 0,15 0,35 3,02 2,06 0,18 Ca, Ca. 0,05 0,61 2,06
CaO 0,42 0,28 0,17 0,93 1,16 0,81 0,62 0,64 0,67 1,82 1,50
Na,O 7,02 9,22 10,81 0,92 2,16 6,50 6,50 6,61 10,12 3,37 2,02
K20 3,19 2,05 0,60 4,82 4,82 3,61 3,73 3,23 0,98 3,85 4,21
Rb,0O 0,14 0,02 0,08 0,36 0,60 0,15 0,14 0,08 0,03 0,04 0,04
Li,O 0,10 0,01 0,11 2,45 2,80 0,20 0,10 0,08 0,05 0,07 0,0
Ps05 H: 0. H O HPe 0 021 0,15 0,04 0,03 0,04 0,03 0,02 0,13
2 0,18 0,14 0,25 3,50 4,80 0,19 7 0,05 0,20 0,52 0,10
Dl o 0,33 0,35 0,45 3,86 4,01 0,44 0,54 0,13 0,43 1,45 3,26
Cymma 99,96 99,64 99,18 101,63 102,27 100,51 100,74 | 100,18 99,92 99,15 100,46
—0=F 0,07 0,06 0,10 1,47 2,02 0,08 0,07 0,02 0,08 0,22 0,04
Cymma 99,89 99,58 99,08 | 100,16 100,25 | 100,43 | 100,67 | 100,16 99,84 98,93 100,42

lMpameuanune, Ilpoba II-1 obGpepnnennasn. Aunaanrska C. A. [Opuyenko, M. M. Pubaxopa,
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XapPaKTEePHbl MeJKHE YellyiKH, OJHAKO BCTPEYaloTes M KPYIHbE
«noppupobnacrossie> ¢popmel. CTpykTypa HeMaTorpaHoG6sacToBas
C 3aMeTHBIM CoJepKaHheM NOppHPoOGIACTOB KBapila, MHKPOKIHHA
H JIeTHI0INTA.

IMepexon MeX1y HHTGHCHBHO aJbOMTH3HPOBAHHBIMH TpPaHHTAMH
KpaeBoi H ryiaBHOH ¢ammit o6bIuHO mocTeneHHBIH, OQHAKO OH MpOHC-
XOIHT Ha HEeOOMBIIOM PACCTOSHHH H YBEPEeHHO (DHKCHPYETCs TPH Kap-
THPOBAHHH.

MesiKO- 1 TOHKO3EPHHCTHIE aMa30HHTOBBIE AaJbGHTH3HPOBAHIbIE
KCEHOJIHTHI BBIACJISAIOTCS CPelH PacCMOTPEHHLIX PA3HOBHAHOCTEN MOPOL
MaccHBa XapakTepHOH topmoin 3aneranns (cm. puc. 13). Ilo erpyx-
TYpe W COCTaBy [PasJHYAIOTCA: MEJKO3ePHHCTHIE HHTEHCHBHO aJbOHTH-
3HPOBAHHBIE KC@HOJHTHI, cojepxkauiie B cpeitem Gogee 60% anwnbura,
1o 20% xBapua, 5—20% ama3zonuTa, HeGOJBIIOE KOJHYECTBO JIENH~
J0JHTa H TOmasa. 3HAaYHTe]bHasl YacTh KBaplla, KaJHIINATA H CJAIOIE
B HHX TIpejcTaBiena nopgupobiacTHUeCKIMH BbilleNeHHIMH. TOHKO-
3EPHHCTHIE aJbOHTH3HDOBAHHBIE KCEHOJNHTHl, KOJHYECTBO ajbOHTa B
KOTOPBIX He npesbilaer 45%, a comep)kaHwe KBapla H aMa3OHHTA
nogaamaercs g0 30—40%, HeckonbKO TeMHee TiePBOil (Pa3HOBHIHOCTH
KCOHOJNHTOB H HMCIOT Gojee SIPKYIO 3eleHylo oOKpacKy. IlepBuunas
npHpoaa aJbOHTH3HPOBAHHBIX KCEHOTHTOB NPAKTHUYECKH HE IOLLAeTCs
pacmudposke. Mcxoas M3 NPpUHUHMNHANBHOTO CXOACTBA HX € aJbOUTH-

-3HPOBAHHBLIMH TPAaHHTAMM TJ1aBHOH M KpaeBoll (auuil, MOXKHO Tnosaa-

rdaTh, YTO HCXOAHBIH COCTAB 3THX MOPOM OBLI TPAHHTOHITHBIM,

- Cpenn MHTEHCHBHO aJbOHTH3HPOBAHHBIX TPAHHTOB H3BECTHH TaK-
ke HebGoapmue (A0 15 cM) cnaHumeBaThle BKJYEHHS, MOYTH HAIEIO
COCTOSAIIIHE M3 TOHKOUEITyHUATOH CJII0[bI H TpeAcTaB/sIONIHe, OUeBH/l-
HO, NpeoOpa30BaHHbIe KCEHOJINTHI CJIAHIEB.

Kpome orTMeyeHHBIX, B MAaCCHBE H3BECTHO HECKOJLKO KCEHOMHTOB
rPeA3eHH3NPOBAHHBIX BMELIAIOUHX TIOPOJL, MOJ00HLIX «IK30rpei3eHam»
OTOPOYKH MacCHBA.

AnpOuTHTE, KBapleBble M aHXHMOHOMHHepaJbHbie (puc. 14),
MelT (GopMy NoJoC H HeOOJBLIHX HVIHPoOOpasHbiXx obocobieHuil B
AnbOHTH3HPOBAHHBIX NOPOJaX MaccHBa. ITO MaJOMOULHblE (CAHTHMET-
pbl M AEOHMETPBI) 30HBI HanOo/aee HHTEHCHBHOTO TIPOSIBJEHHS ajbOu-
TH3allAH, TPHYPOUEHHEIe OOBIYHO K MOJIOTHM TpeliuHam, B psaxe ciay-
HaeB, KakK yKe OTMEUAJIO0Ch BHIIE, HabaiogaeTcs 3aMerHoe oboralenne
nopgupobracTaMu KBaplla H aMa3QHHTA 30HBI nepexofa TPeHIHHHBIX
aJb0MTHTOB B HHTEHCHBHO aJbOMTH3HPOBAHHBIE I'PAHUTLL

Ob6pasosanus pauHel nociemazmaTu4eckol craduu 80 BMewao-
wyux nopodax. Cpeys BMeEILAIOIIHX OPOL NPEHMYILIECTBEHHOE pacnpo-
CTpaHeHuHe uMeloT ¢jaabo OPOroBHKOBAHHBIE TIOJHMHKTOBBIE MeCUaHHKH
1 aneBpoauThl. MeHee pacnpocTpaHeHbl TJIHHHCTHIE, YTJIHCTO-TIHHACTHIE
CJaHlbl, 8 TaKXke MeJKOorajeunble KoHraomepatsl, B Henocpenctse-
HOH GJIHM30CTH OT MAacCHBA OTMEUEHO HECKOJbKO JaeK NHOPHTOBBIX MOP-

. (hupuTOB M cthepoNHTO-TPaHOPHPOBLIX TOP(HPOB.

Ha koHTaxTe ¢ aMa3OHHTOBBIMH albOHTH3HPOBAHHLIMM I'PAHHTAMH
BO BMEILAIONINX TlecuaHo-cJaHlleBblX nopoiax obpasyercs OTOpOYKa
rpefsenonofo6Heix MetacoMatiHToB. MOILHOCTE OTOPOYKH Ha OTHE/b-
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HMeuanne Anaans 14450 noGeano nepeman apropy M, JI. Gopneman-Craphinkesi,
—mno M. ®. I'puropeesy, E. H. Honomanoeoft (1950). Anaantuk C. A.

HOpuenko.

TpoGur

«llentpanpustii-111» | «llenTpantupiii-1»
1] . A ¥
% SE | . Eiiz 5.4
:'g 208 Be %"é = a Jlenumo uTLl %ﬁ f—_’ 5 LInHHBabLANTEL
BiS e : £2 THHH BAIBIHTH E 28 : Hgﬂgg_l:g’;h?:' Uynnpansgur [ = [g =5 13 nopdupo-
52 €85 | 85 | Mpotomumwomnma na |HS CPemueser- | ST | Sonyropux |13 NaIONTO] S 203 | O
SEE 88 | Sg |cpeassepumorny am- | CEC Y| Bru s UHTEHCHBHO |oypyo anboutn-| 5 SEEE | nurencupHo
Kommonent | '8 2 = A 0 GHTHEHPDBSH';&HX TPa | annton rian- EF‘ £ 8 |anbOMTHBHDO- | aunopappmx | = S22 E | annGuTHIHPO-
353 568 Z 3 | Hwton raasioil dauum e bty 5258 |pawmmix rpann- PAHATOB 25558 | pamnux rpa-
R 258 SEC 22,5 |7Tom (Bepxuns DS g F HHTOB
ESo | ERZ | E82 H3gE, | nomeom SE8Ee
558 | A58 |=§E ge28e KEa52
1 I1-343 I1-344 | I1-353 2 1-272 | 11-268 | IT-264 3 T 8 11-260 I1-252 | I1-244
1 2 3 4 5 6 ] 8 9 10 4 | 12 13 14 15
Si0, 35,50] 35,90 38,80| 42,00| 42,49| 43,52 43,44| 44,50 47,75 | 53,03| 53,30 48,93 48,18 | 48,44/ 48,52
TiO, 1,61 1,50 0,504 0,35 0,28/ 0,33 0,30 0,29 0,12 Ca, I H. e: 0,09 0,02 0,10; 0,09
ALO, 17,07| 18,70 [ 21,05/ 20,38| 22,16| 20,52| 20,90| 17,33 19,71 18,95/ 18,56 22,32 i) 19.353 19,85
Fe;0s 5,68/ 11,44 | 4,06/ 3,20, 1,50/ 0,61 3,02 1,81 0,95 | 0,92/H. 0.1 g 2,29 | 2,821 0,67
FeO 23,34 12,50 18,42 14,28 13,18| 14,05| 10,53| 10,18 8,13 2.74] 3,27 i 6,33 G.7§ 8,31
MnO 0,50 0,62 0,35 0,70 0,97| 0,67| 0,54 0,77 1,13 0.92| 0,52 144 0,90 0,07 U.UZ
MgO 0,67 2,06 | 0,30 0,50, 0,44| 0,67| 0,44 1,07 0,73 | 0.48 0,45 1,89 1,37 | 0,82 1,05
Ca0 0,69 1,30 0,22\ 0,80 0,54 1,16/ 0,25 0,22 0,57 0,94 0,98 2,32 0,.":‘ 0.4Z 0.?b
Naz0 0,82 0,13 | 0,23 0,32 0,88 0,31| 0,38 0,34 1,00 1,16 1,87 2,43 0,63 | 0,27] 0,28
K0 7,33 8,50 9,271 9,271 9,01 9,54/ 9,63 9,87 8,84 8,64 7,93 8,44 9,63 9,87 9,63
Rb,0 0,31 0,15 0,42| 0,50 0,87 0,55 0,85 0,95 1,67 EsB1|" 145 = 0,95 L0z 51520
Li;O 0,47 0,54 0,92 1,94| 2,11 2,39] 3,23 3,66 4,25 5.26] 1 5311 2,68 4,52 4,08 4,08
Cs;0 0,01/ 0,02 | 0,04 0,05 0,23 0,04 0,03 0,03 0,03 | 0,03 0,03 - 0,02 | 0,03 0,02
F 1,95 1,90 3,40 4,90, 4,71/ 4,00 6,00 5,80 6,46 7,10 6,08 — -,4.80 7,40 b,OQ
H,0= 4,83 4,80 | 2,70 2,00, 2,29] 2,50, 2,80 5.00 2,02 | 1,46| 2,84| H,0=0,40 | 3,78 | 2,40 2,26
Ps0s — 0,34 0,20 0,100 — 0,50 0,10, 0,08 - — — - 0,06 0,16 0,12
Cymma 100,78| 100,40 |100,89|101,29(101,66/101,66/102,44(101,90| 103,05 [103,14(102,39] 101,18 101,48 |104,14102,52
—0= 0,82 0,79 1,43] 2,06] 1,95 1,68 2,52 2,44 2,71 2,98 2,55 — 2,02 3,11 . 2,52
Cymma 99,96| 99,61 99,46/ 99,23| 99,81| 99,68 99,92| 99,46| 100,34 (100,16| 99,84 = 99,46 (101,03|100,00
Aé" 1,655 1,605 1,591 1,585 1,579 1,570 j 1,571 | 1,573
—2v° 4—6| 5—17 | 3 6—8l 7—22/ 28 |27 |3l 13—32 [23—41[40—41 32 34 |35
Mpumeuanne, Ilpoder I, 3 9—I1 mauwm no A, A, Cutunny, H, € Pazanoit (1963), 12—mnpo H. &. T[puropeesy, E. H. JonoMaroroil
(1950), Anaantuk C, A. IOpuenko,
Oxonvanne taba 20
ellenTpadbipii-1» ‘u'?;:;flaﬂ“‘
eJe3HCThil Kenesuc- |[MuHHBaNb- eNe3ncT Kes
:Ea(nunonu'r H3 | JlenunosuT U3 _ | Unnepansgursr na ro- [THUA Jenn- i{‘]‘ H3 TO- ne}rﬁmm:,lmflﬁ:, n;ﬁ&;g;iﬂ;’”:s }Keneancmea
MeNKozepHuc- | Totikoaepruc- |LIHEHBAIL Nasoso-Knapuensix | A0MHT #3 [ nasomo- | Kmapueso-ia- | Kmapiueno-ka- | CLHACMTE H
TOrO aMa3oHn- |Toro amasonn- (AT H3 SK- | oo rpeﬁselzmm o~ |romasoro- |kpapuenoii | mmmnatosux | amumaropmx | TOPEHPOGAAC-
TOBOTO HHTEH- |ToRoTo anh G- [FOROWTAI™ | T, o F amu[:{x KBapuenoit | wunnt no | 30H B HHTeHCH- | (aMasonnTo- | CPpic aMasos
KoMnoHeHT [CHBHO aiabGHTH-|TH3uposannoro| TOBBIX nopo;z?x L ML B0 | pMemfaio- | BHO aNbGHTH- | BAIX) WHI Bo | porcromees I
SHPOBAHHOTO uceitoanta  |TPEHACHOB BMeIaio- |meii mopo- | SHPOBAHHBIX BMeIalonuX 73233:3022“-
5 < s
TP:gngaﬁz?‘e mnxnglgp ne rpaHnTax 1nopojax HBLX TDaHHTOR
9-434 1-230 4 6 14450 | 9-436 5-437 |m-229®] s 9 | 9-438 | 11-294 |11-300
16 17 18 19 20 2% 22 23 24 25 26 27 28 29
Si0s 52,26 50,86 49,27 47,56 48,22| 46,82 47,81 49,72 49,16/ 46,77) 50,92| 48,88| 51,58| 49,00
TiO, Ca. 0,03 Cu. Crlit. — | 008 Q. Cn. 0,09 Cn. | Ca. | 0,200 0,25 0,03
Al Oy 17,50 17,16 20,37 19,65/ 19,49( 20,00/ 18,51 18,35 18,70( 19,61| 17,59| 17,43( 17,84| 16,71
Fe;0, 2,54 2,98 0,12 | 0,51/ 0,29 0,81 2,06 2,56 | 1,92 1,290 0,89 1,16 0,54 2,36
FeO 2,51 2,11 5,91 6,91 6,53 7,88 4,56 3,51 4,64 7,18 3,88 5,90/ 4,42 3,69
MnO 1,28 0,85 0,13 0,48f 0,56| 1,08 0,92 0,77 0,38 2,04 0,43 0,33] 0,06 1,06
MgO 1,41 1,05 2,15 | 1,43/ 0,94 2,00 2,00 3,65 | 1,000 0,74 1,40 2,20 1,84| 1,16
CaO 0,25 0,30 0,67 0;59]: G 0,64 0,27 0,62 0,50 1,0l 0,78 0,25 0,61] 0,27
Na,O 1,50 0,41 0,51 1,50 4,06 0,27 0,03 0,05 0,25 0,72 1,23 0,16] 0,39 0,30
K0 8,55 9,63 8,28 8,83 9,42 10,28 10,60 9,63 10,11f 8,62f 9,18 10,60, 9,40 10,01
R]JQO 1,26 1,41 1,78 0,94 — 0,87 0,72 0,56 1,09 0,69 0,69 0,76( 1,13 1,11
Li,O 4,94 516 4,43 4,06 3,04 4,22 4,77 a2 4,52| 4,55 5,50 5,37| 4,84 5,54
Cs,0 0,01 0,03 0,03 0,03 — 0,02 0,02 0,02 0,02| 0,002 0,02f 0,02 0,03 0,03
L 4,60 7.60 872 | 9,51 2%/ 7,000 5.8 | 6,70 | 7,70/ 9,15 9,32 3,90| .7,80 5,50
H,0 3,24 3,28 0,50 L4l 6,18 0,71 3,74 4,3l 2,80 2,11f 2,39 3,41 3,40, 5.08
P;0s 0,08 0,08 - =3 = — 0,06 0,06 0,12) — — 0,12] 0,12 0,06
CyMuma 101,93 102,94 103,87 |103,74{101,96/102,82 101,87 103,63 (102,70(103,88|104,22(100,69(104,25/101,91
==K 1,93 3,19 3,66 | 3,99 1,25 2,93 2,44 | 3,8 | 3,11 3,84 3,91| 1,64 3,28 2,31
CYMM,a 100,00 99,75 100,21 99,75(100,71| 99,89 99,43 99,81 99,59(100,04{100,31| 99,05(100,98] 99,60
=N 1,561 1,560 1,561
—2V° 36 40 35—41 38 36 35 35—236|38—43|32—33| 37 36

18 u 19 nauw no A. A. Curuuuy, H. C, Pasunoii



HBIX yuacTkax gocruraet 15—20 m u 3aBucHT (KakK M MHTEHCHBHOCTH
rpefiseHu3aluyu) OT CTPYKTYPHBIX OCOGEHHOCTEH KOHTAKTa (cm. pmec.
13) u cocrasa BMemlaiomuX nopod, I'pefiseHU3AIHS OTMEUALTCH W Ha
KOHTAKT4X ¢ KBaplleBO-aMa3OHHTOBBIMH JKHJAMH BO BMEIIAIOULAX 10~
poaax. :

HenocpeacTsenHo K ceBepHoMy (JiaHry MaccuBa MpHMbIKAET lioje
rpefi3eHn3HPOBAHHBIX NOPOJ € TOIA30BO-KBAPUEBHIMH H KBAPIL-aMaso-
HHTOBLIMH JKUJIAMH. 37ech Ha raybnse oxoxo 140 v Takke OB
BCKPBIT aMa30HHTOBbIH anbOUTH3NpPOBaHHbIA TpanuT. TonasoBo-KBapue-
Bhle XKHJbl B TPEH3eHH3HPOBAHHBIX TNOPOAAX 3SKIOKOHTAKTA CEKYTCHA
KBapLEBO-aMa30HHTOBEIMHU. Te M ApyrHe HecyT KAaCCHTEPHTOBOE OPYAE-
nenue, B CTPoeHHH 3K30KOHTAaKTOBOH OTOPOYKH O. J. Jlepuiikum Hu
JAPYTHMH BbULEJNSAIOTCSl  CJIELYIOUe  30HBL 1) KBapIeBO-TONA30BOTO
NI TOMAa30BO-IHHHBAALAHTOBOrO Ipeiisena, 30Ha NPHMBIKAET K MaCCH-
BY aAMa30HUTOBBIX a/JbOHTH3HPOBAHHLIX IPAHHTOB, oObIUHAS MOHIHOCTD
2" 3 m; 2) TOMA30BO-TIOJIEBONINATOBbIX POrOBHKOB MOLIHOCTLIO B CPEL-
HeM 3—4 M; 3) KBapLeBO-CHIOAHCTHIX CIAHIEB € MAJBIM KOJHYECTBOM
Tonasa, (pAIOOPHTA H TYypPMaJHia, MOIHOCTE 30U 5—8 M.

3a npefenaMu STOHl 30HE H3MeHEHHS BecbMa HE3HATHTEJLHBI H
BbipaKaioTcsi B 00pa30oBaHMM MEJIKHX UCUIYEK CIIOJbI, PCAKHX SCPOl
Tomaza M TypMajiHa, @ TaKike KBapLEeBO-TONA30BBIX MHKPOINPOKH/I-
koB. XHMHUCCKHil COCTAB Tpei3eHH3HPOBAHHBIX BMEULAIOMHX TOPOL
npuseler B Tadu. 19.

Keapyeso-Kaiuunarosole (ama3oHuTOBbLE) 30HbLL U HCUALL. Mera-
comarutsl U 2udporepmarurol no3oHux cradui. K o6pasoBaumsiM CTa-
JUUH KBapIeBO-KaJHIINATOBOrO 3aMelleHis OTHECEHb CYILeCTBEHHO
KBapIeBO-KaJHIIIaTOBbIE (MakcuManbHbli  MHKDOKJIHH, Ap 6aHu3KO
1,0) meaa, KoTopble OOBIYHO COJEPIKAT TAKKe HEKOTOPOE KOJANYeCTBO
aap6uta (10 10—20%), JUTHEBOH CIIOJbI (cm. Ta6a. 20) u Tomasa.
X MONLHOCTb OT HECKONIbKHX MHJJHMETPOB JIO HECKOJBKHX METPOB.
1o NpOCTHPAHHIO OTAETbHbIE MKHJBI NPOCIEKHBAIOTCA HA paccTosHue
10 240 m. KBapueBo-KaJHUIATOBbIC KUJbl PACHpPOCTPANCHEL IIpeuMy-
LleCTBEHHO B ANHKAJBHOH UACTH MaccuBa H ero 3K30KOHTAKTOBOM
opeoJie, OHH TICPECEKAIOT B PasIHYHOH CTENCHH anbOUTH3UPOBAHHBIE
TIOPOJLB!, ANO3PYNTHBHLIE OPEKUHH, «3K30rpeiizeHbl», a TaKKe TOTA30BO-
KBaplleBble XKHJIbl, 3ajeraioliyue Cpein rpeii3eHH3NPOBAHHBIX BMeENLAI0-
mux nopox (cm. puc. 13).

[To cocrasy W MOP(OIOTHH CPEAH KBAPU-KaJIHLINATOBBIX obpaso-
BaHMil PA3MHYAIOTCS [ErMAaTOMHbIEe KBapIleBO-aMa3OHHTOBLIC —HKHJIbI;
KBaplleBO-aAMa30HHTOBbIE 30HbI, He HMEIOUIHe UCTKHX KOHTAKTOB H JO-
Kaauaylolyecs NMPEHMYIIeCTBeHHo BIOJb TPAHHI[ OTACJBHLIX Pa3HO-
BUAHOCTE}l TOPOA; KBAPIEBO-AMA30HUTOBBE H KBAPIEBO-MHKPOK/IHHO-
BBIe FHJLI TONEPEYHO-NIOA0CYaTol W OJOKOBOH CTPYKTYPHI. B kaxkoi-
TO Mepe 3TOT P, OUEBHIHO, OTPAXKAET IBOMIONHIO KBAPI-KAIHIITATO-
BBHIX 00pa30BaHHH BO BPEMeHH.

Boviee MOzAHHE KHJbHble 00pa3oBaHHsl NPEACTABICHB OTAEAbHbI-
MH KBaplUEBbHIMH JKHIaMH € TONA30M H JHTHEBOH CJIIO0M, KBAPILEBEIMH
JKHJAMH, UMEIOUIHMH CJIIOQUCTYI0 OTOPOUYKY, 30HAMH OKBapLEBaHms,
KBapIEeBbIMH XUIaMu (HHOrAA C cyabGhHAAMH) H €JHHAYHBIMH KaJIbIH-
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TOBLIMH MUJTaMH, ColepXKalluMH rajedut. B Tpewmnnax m mycrerax
OTMEYaeTcs KUJIbOEepPTHT.

Kpartkas xapaxkrepucTuka QKYeccopHoOl MUHepa/u3ayul. MacCh-
Ba npuBenena B pabBorax A. A. Curuna, B. B. Cynkuussua (1972),
10. HU. Temunkosa (1972) u xp. Ee rnaBuble 0cOGeHHOCTH — npeobJa-
Janue MHKPOJHTA HajJ MHHepajaMH TPYNNbl TaHTaJHTa-KOJIyMOHTa B
anuKaibHOH, Haubojee anbOHTH3HPOBAHHON YacTH MaccHBa, OGepui-
JIIEBO-THTAHOBBLI XapaKkTep B «3K3orpefideHax», NMPHCYTCTBHE TaHTa-
J0-HH06aTOB B 06pa30BaHHAX Pa3IHUYHBIX IIOCJeMarMaTHYecKIX CTa-

. inif, 30HaAbHOCTh. Tlociennsas nposBisieTcs B YBeNHUEHHH COAepKa-

HHSI MHKPOJIMTA M YMEHbIIEHHH COJePKaHUS KacCHTePHTa, MHHEepaJoB
TPYIITbl TAHTAMNTA-KOAYMOHTa, a TaKXKe BO3PACTAHHH OTHOLIEHHS TaAH-
Tajla K HHOOHMIO IO Mepe HapacTaHHA COJNEPKAHHA albOHTAa OT HHAKHHX
FOPH3OHTOB MaccuBa K ero anukaiabHOH vactd (Curhud, CYHKHH3SH,
1972; Jlyrosexoit u ap., 1972). BakHo OTMETHTb TakKe MOSIBJACHHE
STHPHHA B MEJKO3CPHHCTHIX HHTEHCHBHO aJbOHTH3HPOBAHHBIX TpaHH-
Tax Kpaesou (anuu.

Maccus «llenrpaabusii-Il». o cocrasy (cm. ta6a, 19)
1 BHemHeMy 06/HKYy aJb6HTH3HPOBAHHBIE TPAHHTHI MACCHBA MOAOOHLI
1'aKOBHIM Maccusa «IlenTpanbnoro-I», oranuascs or Hux Gosee cnaboil
OKpackoi amasonuta. CocTaB CII0f B NMOPOAax amuKaJbHBIX yacTeil
ovBevaer Jenupoanty (cm. taba. 20). OcHoBHEIE aKlecCOPHH — Kac-
CUTEPHT, KONYMOHT, MUKPOIHUT, uupkon (Kokopun, Korau, 1968). Kak
n B maccuse «llenrpanbHoM-I», 3mech OTMeYalOTCH IHMHHBAJLIHT-TO-
1a30Bble «3K30rpeisenbl». OIHAKO UX FOPH3OHTAJbHAS TPOTSKEHHOCTD
0Oablle W MECTaMH JOCTHraeT NepBbIX CoTeH MeTpoB. [lo paHHBIM
B. B. Cynkunssna, nan6oabiune MaciitaGel NPOsSBAEHHS «3K30KOHTAK-
TOBOH rpeiHseHH3aluH» NPHCYIH KOHTAKTAM C IecuaHHKaMy, HauMeHb-
mpe ¢ apruanauraMy. OTMETHM, uTO NPH OPOrOBHKOBAHHH HMeEeT
MecTo o6paTHas 3aBHCHMOCTD.

Maccus «llenrpaapubii-1lI». 31ece B 3HI0KOHTAKTOBOI
YACTH MHTPY3HH CIabonop(@HPOBHAHBIX GHOTHTOBBIX TPAHHTOB H3BECT-
HO HECKOJIbKO Te/l aMasOHHMTCOAeprKaluX albOGHTH3UPOBAHHBIX TpaHH-
ToB. [lo MuHHepasoruueckoMy W XHMEYecKoMy cocraBy (cMm. Taba. 19),
a TaKxKe CTPYKTYPe 3TH NOPOAbl GAH3KH aJbOHTH3HPOBAHHBIM IpaHHTaM
maccuBa «llentpanbnoro-I». CocraB calog B HHX OTBeuaeT NpOTOJIH-
THOHHTY (cM. Taba. 20). AxueccopHble MHHEpasbl — KACCHTEPHT, KO-
JAYMOMT, TAHTAANT, LHPKOH, (JIIOOPHT.

Hmxnue ropusontsl onpo6oBaHHOrO HAMH Y4aCTKa CJAOMKEHBI CJa-
60MOp(PHUPOBHAHLIM MENKO- H CPeJHe3ePHHCTLIM GHOTHTOBBIM TpaHH-
rom. CoctaBbl rpaHnTa ¥ OHOTHTA W3 Hero npuseieHsl B Ta6a, 19, 20.
Cornacno muennio A. A. Beyca, A. A, Cutiuna u ap. (Beyc u np.,
1962; Cutnun, Pasuna, 1964), nomoGHble GHOTHTOBBIE TPAHHTH Tpe-
CTABJSIOT HaHMeHee H3MEHEHHYIO 4acTh paspesa adbOHTH3HPOBAHHBIX
rpaHHTOB. :

MajiiKyAbCKMit ~ MAacCHB  OTHOCHTCST K MO3/HEr€PILUHCKOMY
HHTPY3UBHOMY KOMILIeKcY rpanuronfioB bernak-/lana (Ilnamenes-
ckas, 1962). On naxoaurcs B 3oHe couwnenenus Uy-Hamiickoro antu-
KIHHOpHs ¥ 3anaiHo Baaxauickoro BHyTpenHero nporu6a u npuypoueH,

5* 67



NO-BHAAMOMY, K CHCTEMe PaspbiBHBIX HapyIIeHHH, OnepAlollHx Capui-
- tymckuit paziom (Byraem, 1967). 3710 10BOABHO KpymHOE (oxo0s10
320 kB. KM) MHTPY3HBHOE TeJO, HMEOLlee CeKyllee MOJOKEHHE 10 OT-
HOLIGHHIO K BMENLaiolHM KapGOHATHO-TeppHreHHbIM nopoxaM. Kou-
TaKTHl €ro MOJOro (OcoGeHHO HA 3araje W CceBepo-3anaje) HOrpyHka-
I0TCS B CTOPOHY BMeEIAIOUHX NOPOJ. :

AMA30HHT-aJAbOUTOBEIE TPAHHTHl Obli OOHAPYKEHBl B KOHTAKTO-
Boii 3ome Maccusa B 1940 r. (JIetnukos, Jmurpuesckuii, 1946). C Tex
0P OHH TOCTOAHHO NPHBJEKAIOT BHHMaHHe rec/10ros (ITnameHeBcKaf,
1957a, 6, 1958, 1962; Byraen, 1967; Kosaab, 1969; Kosaab, IOpuen-
ko, 1972; u ap.).

Maccus siBJASIETCST IPeKpacHbiM NPHMEPOM B3AMMOOTHOWEHHH ajib-
GHTH3HPOBAHHBIX TPAHATOB C IPaHHTAMH raasuoii ¢aswl (pue. 15), a
TaK;Ke COOTHOLI®HHil pyAHOH MHHepaIH3alHH C pasandHbIMH tazamu
BHEJPeHHs TPaHHTHOH MHTPY3uH (Tabi. 21). U xotd, KaK CJaelyer H3
taba. 21 u mMpUMeuaHHs K Hefl, HMelollHecs JaHHbIE JONYyCKaloT Heo/l-
HO3HAUHYIO TPAKTOBKY CBSI3H OTJEJbHBIX NPOSIBIEHHI MHHEepalH3auui
¢ KOHKpeTHHIMH (asamu, GECCNOPHBIM OCTAEeTCA TOT ¢akt, uro Gouee
panuss OepuisueBasi MUHepajH3alus OTAe]eHA OT fosee TO3AHHX
PeAKOMETANbHLIX TIPOSBJeHHi BHEJPEHHEM CEpHH KpYyTONalaiOIHX
K anautoB n nermatuT-amauToB (IlrameneBckad, 1958, 1962). Hu-
e MPHBOAHUTCA KpaTKOoe ONMHCaHHe 0o0pa3oBaHHi MaccHBA.

I'panuroudsl cOGCTEEHHO UHTPY3UBHOL (nepsoii) ¢asol u conyrcr-
syiouyue um 00PA30BAHUS MAZMATUMECKOU W  NOCALHAZMATUUECKUX
cradut. Tpannroubl mepBoil (COGCTBEHHO HHTPY3UBHOI1) (passl cjaaraior
GOJBINYIO IJIONIaAbL MacchBa (CM. pHC. 15). I'maBhoit ux Qanued sB-
JAI0TCSE cepble CPelHe3epHHCTbie ABYC/IOAsSHbBIE TPAHHTLEL C 3aMeTHOI
nophupOBHIAHOCTBIO CTPYKTYPHL. K 5HIOKOHTAKTOBON H @MHKaJbHOMH
(anuaM OTHOCATCS TNOPYUPOBHIHbIE H JEHKOKPATOBbIC TPAHHTEL. ITo-

¢

il

Puc. 15. CxeMa pasMelleHHsl aMa30HHTOBBIX a/bOHTHIHPOBAHHLIX
rpannToB B MaccuBe MafKkyib (mo H. JI. [Tmamenesckoii, 1962).
I — BMentaioniHe MOpoasl; 2 — TPAHHTEI nepBoil (COGCTBEHHO HHTPY3HBHOMH)

¢asbi; 3 — GHOTHTOBBIE TPAHHTHL (A3bl JIOMOMHHTENbHBIX HHTPY3HBOB; 4 —
aMa30HHTOBbIE aNbOHTH3HDOBAHHBEIE TPAHHTHL



cJe/HHe pacipocTpaHenbl B NPHKOHTAKTOBOH 30He MaccHBa, He oOpa-
3ysl IPH TOM CIJIOIIHOH 3HAOKOHTaKTOBOH obomouku. ITopduposuanbie
IpaHHTE BCTPEUAIOTCs B BHAE OTAENbHBIX Y4acTKoB A0 1—2 kM B no-
nepeuyHnKe cpeld IPaHHTOB IJIaBHOH (aluu B IOro-3analHOil yYacTH
maccupa. I'lepexoanl MeKay rpaHHTOHIAMH pas3JHYHBIX (aluii nepsoi
daspl mocrenenubie. MuHepaJbHbIHE W XHMHYECKHII COCTaB TPaHHUTOB
naH B Taba. 22, 23, neranbHoe nerporpaduyeckoe OMHCAHHe NpHBee-
1o B pa6ore H. JI. Ilnamenesckoit (1962).

DK30KOHTAKTOBLI OpeoJ rpaHuTOB nepsoil dassl obGpasylor opo-
FOBHKOBAHHEIE MeCYaHO-CAAHIEBbIE MOPOJALL, MPaMOPH30BAHHEIE M
KBapUHTH3NPOBaHHLIe (y KOHTaKTa) H3BEeCTHSAKH. SIBIeHHsI cKapHHPO-
BAHHS H3BECTHSKOB NPOABJIEHH! ¢l1abo.

Jns rpanuToB mepBoil (a3bl BecbMa XapaKTepPHB peakI[HOHHLIE
B3aMMOOTHOUIEHUSI MEMJAY I[JIarHoKJa3oM W KaJuInaToM, a Takxe
30HaJBHOCTh ¥ JIJATHOKJAA30B, H KAJUIIMATOB. Ba)XHOH uX ocobGeHHO-
CThIO ABJISETCH TAKIKE 3aMelleHHe MOJeBLIX MINaToB, INIABHBEIM 06pazoM
IJIaTHOKJMa3a, Ksapuem. Ksapi passBuBaercs MO CTHIKAM 3epeH, JBOH-
HHKOBBIM IUBaM IVIarHOK/JAasa W pPeJHKTaM IJIarHoK/lasa B KaJuuinare,
3auactyio o0pasys IermMaToHJHBIe cpacTaHus ¢ KaaummaTtoMm. Hepen-
KO B pe3y/abTarTe IOJ00HOTO 3aMelleHHs BO3HHKAIOT NerMaToHIHbIe
uinpel. CooTHoOLIeHHe KBaplla M KaJHIINaTa B INerMaTOHAAX Hemno-
CTOSIHHOEe, KpOMe KBapla H Ka/Juinata B HUX BCTpeyaeTcsl (eHrui-
MycKoBHT. OpHEHTHPOBKA NErMaTOHIHLIX LIJIHPOB OOGLIYHO COOTBETCT-
BYET MOJOroil OTAenbHOCTH rpaHHTOB. OTMedeHHBIE fBAEHHA ocobeH-
HO XapaKTepHE! jJis NOPGHPOBHAHBIX I JeHKOKPATOBLIX 'PaHHTOB 3H-
JOKOHTAKTOBOM (hamwy M, MO-BHAHMOMY, CYIIECTBEHHO CKa3bBalOTCH
Ba ux cocrase (ra6m. 23). B rpanurax coOGCTBEHHO HHTPY3HBHOH (a-
3bl TIOBCEMECTHO NPOfABJIEHb TaKKe XJOPHTH3allhsd GHOTHTa M MYCKO-
BUTH3aIUsl GHOTHTA H TJIaTHOKJa3a.

I'panurtonast mnepBoil (a3sl nepecekaroTcss MHOTOYHCJICHHLIMH
naKaMH MeJKO3€pPHHCTHIX TpaHHTOB, TIpaHHT-alJHTOB, TPaHHUT- H
tenp3uT-nopupoB, a TaxKe MeJKHMH TeJaMH CPeIHE3ePHHCTBIX U
MEeJKO3ePHHCTBIX TPAHHTOB, YCTAHOBJIEHO, YTO BHEAPEHHE 3THX Tel
NPOHCXOAMIO B HECKOJbKO (MHHHMYM TPH) 3TamoB, ABYM M3 KOTOpPBHIX
CONMYTCTBOBAJH THJApPOTepMalbHble 00pa3oBaHud IMOCJIeMarMaTHYeCKHX
cranuit ([Tnamenesckas, 1958, 1962; cm. Ta6a. 21). Cpenn naek Kuc-
JIOTO COCTABA BHIJEJAIOTCS MOJOronajaaioumye u Kkpyronanawomue. Ilpo-
CTHPAHHE TeX M JPYrHX OOBIYHO CeBepo-3alajHoe, pexe CeBepo-BO-
cTouHOe M cy6muporHoe. Kpyronaaaiouine Aalkn CeKyT MOJOromna-
natoutwe. Habaonanuch Takxke B3aHMHbE NEPeceueHHs KPYTOIanao-
uix gaex. Hexoropas 4acTh MaWKOBBIX TeJ — amo(H3bl IPaHUTOHIOB
¢asbl IONMONHHTENLHBIX HHTPY3Hil. [IpOTSIKeHHOCTb HAaHKOBBIX Ted JIO-
CTHraeT COTeH MeTpoB — 2—2,5 KM, MOIIHOCTb — NEePBBIX METPOB.

OcHoBHas Macca JlaeK KHCJIOTO cOcTaBa OTHeCeHa HAMH K paHHel
JaikoBoil (ase, npeamecTBoBaBulell (HOPMHPOBAHHIO aMa30HHUTOBBIX
aJ1b0OMTH3HPOBAHHLIX TPAHHTOB (hasdel AOMOJHHTEJIbHBIX HHTPY3HH TO
claeayonmuM coobpakeHUuaM.

1. Teonoruueckoe KapTHpOBaHHE 0T0-3alafHOH YacTH MacCHBa
B cpeaneM Mmacuitabe, nposeaennoe A. B. Crenanosem B 1953 r., no-
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Cxena opmuposanus nopoo u

MuHepatsubix obpasosanuil Maixkyisckoeo smaccusa

Tabanwa 21

B rpauurtax ¢ase KononHu-

Bo amematonnx reciato-caan=

Crazun TeALHBIX MHTPY3HH B rpaHHTax cOGCTBeHHo MHTPY3HBHOH (ashl HeBBIX H KapGoHaTHEIX Nopojax
1 2 3 4
MarmaTnueckast  cober- BHOTHTOBbE MOP(HUPOBHAHbIE TPAHATH H Mesikosep- | BHOTHTOBEIE # TypMauH-

BEHHO HHTPY3HBHOI
(nepBoil) dassl

HHCTHIE TPANHTHL SHAOKOHTAKTOBOH (aluuu

BHOTHTOBHE cpeiHesepHHCThe 0ObUHO caabonop-
(upOBHAHbIE PPAHHTE! IAABHOH (alHi

GHOTHTOBLIE  POrOBHKH
Mpamopuasosanubie it
KBapUHTH3HPOBAHHBIE
H3BECTHAKH

TepMoant- H JHONCHIACO-
AepiKaiiHe  MPaMopH-
30BaHHLIE  M3BECTHSIKH

Marmartnueckast  panHei
Aafikosoil ¢asbl *

Ilafiky M, BO3MOMKHO, Te/a HeNnpasHabHO (OpMbL
MEJKO3ePHHCTHIX TPAHHTOB, TPAHHT- U (eab3ut-
nopdHpOB, ANJIHTOB

dnuMarMaTHieckas

IMocaemarmatTHyecKue

CrpyKTypsl pacnaja TBEepABIX PacTBOPOB M mepe-
KPHCTANIN3AUHE NOJEBLIX IINATOB, MNErMaToHi-
HbIe TPOKHIKH IIIHPOOGpasHbie H HenpaBHIBLHOM
(opMBl 30HE B TPAHHTAX H JAMKOBRIX Telax

X10pHTH3HPOBAHHEIE H MYCKOBHTH3HDOBaHHLIE rpa-
HHTHI

IMermatouausie KBapUeBO-TIOAEBOLINATOBLIE HKHJIbI
¢ GepHanoM

Kpapuessie xuasl ¢ 6epnisioM, BOJAbGPAaMUT-KBADP-
LeBble MPOXKHIKH, HeOOJblIHe YYacTKH IpeHdseHH-
JHPOBAHHLIX 'PAHHTOB C BHCMYTOBOH H MOJHOIE-
HOBOIl MHHepaJH3alHel

MycKOBHTH3HPOBAHHBIE U
XJOPHTHIHPOBAHHLIE
necyaHo-cJaHIessie 10-
ponst




Marmaruyeckas (Bropasn)
¢asnl  JONMOJHHTE/bHBIX
HHTDY3HBOB

Cpenunesepuucreie  GHo-
THTOBblE pPaHUTLL pa-
36l JIONMOJHHTEIbHEIX
HHTPY3HIT

PoroBiiku, cKapHHpOBaH-
HblE KCEHOJHTLI H3BECT-
HSKOB

Marmatnueckas noaaued

N‘IEJ'[KOSE]JHHCTNE rpaHH-

ME.’IKOSE]’JHHCTHE FPAHHTBI H TPAHHT-AIJIHTLI

JaiKkoBoi (aswl Thl H  TPaHUT-anIu-
Thl
SnuMarmaTtHyecKas CrpykTypsl pacnana

TBEPABIX PAaCTBOPOB H
NnepeKpHCTaNTH3alHnH
110JIEBLIX 1UNATOB

Paunas  menounas
(anbGHTH3AILHK)

AnbOHTH3HPOBAHHELE
FPaHHTHl H aJbOHTHTHI

HBIX HHTPY3uH

AﬂbGHT}L’inOBa}lUHe TpaHHTBL Y KOHTAKTOB C aJjb-
6HT&13HPOB&HHL]MPE rpaiuTamu Cbﬂ.’i]:l JAOIMOJHHTENb-

I'pefisennsupobanHsle po-
TOBHKH H CJIOASHBLIE K-
30rpeis3eHsl ¢ TOnaszoM
H KaccHTepHTOM. Pyau-
Hble KBapleBble HHJIbI
¢ TonasoM. Kpapuesble,
CJIIOHCTO-KBApUEBble H
aJb0HT-KBaplleBLle Nnpo-
KHIKH ¢ TONasoM H
KACCHTEPHTOM, COIpO-
BOM1AeMble CJIOLHCTEI-
MH, CJIOJHCTO-TONA30-
BBIMH, TONA30BLIMH
rpefaenamu

Tlocaemarmatnyeckue

Ksapueso-kaauina-
TOBOro (aMa3oHH-
TOBOr0) 3aMeLleHHs

AMasouutoBhie anbOUTH-
3HPOBAHHBIE TPAHHUTHI,
KBaplueBo-aMa30HHTO-
Bblé MErMaTOHAHbIE Te-
J1a, KHJIBL H TPOXKHI-
KH C JIHTHEBOH CJ/H010MH
# aabbHTOM

MATOHIHLIE KBAPLEBO-KAJHIUNATOBbIE MHILI
AYMOHTOM H KaCCHTEPHTOM

AMa30HHTOBBIE a.’IbﬁﬂTHSHPOBaHHble rpaHuTel, ner-

¢ KO-

KBapueBrie npomuiaku ¢
TIOJIEBBIM HInaToM H
CJAI0NOH, conpoBOXKaae-
MBIE OC/I0/IeHeHHEM



Okonuanne Ta6a 21

I'peitaennaalum

TMocaemarMatiueckue

KBapueBble NPOKHIKH C
Tonasom, Kpapueno-Ge-
PHIIOBBIC NPOKHIKH

Kpapiiepbie NMpoXKHAKH ¢ TONAa3oM, KBapieso-Gepn,-
JIOBLIE MPOZKHIKH

Ksapueso-ronasoshie il
JBl € KaccHTepHTOM if
BOJIb(PAMHTOM, KBap-
LEBO-TONA30BLIE H KBA]-
1[eBO-Gepu/IJIOBbIE Tpo-
JKHJIKH, CONMpPOBOXKAde-
Mbie  CJIIOHCTO-TONA30-
BLIMH rpefiseHami

MarmaTuueckas aaex | Jlafikn ra66po-anabasos | Hafixin ra66po-auaGasos M aHOpUTOBLIX nopdupu- | Mafiku ra6Gpo-anabason
BTOPOro sTana i JHOPHTOBBIX nopdu- TOB 1 JHOPHTOBEIX TOpH-
pHTOB puToB
3apepiuaiomas nocae- JKuas w0 nposuaki rpeGenuaToro Kpapiia c uiooputom n (umorga) ¢ yGoroit Bkparn-
MarmMaTHueckas JNEHHOCTBIO TaJeHnTa

¢ H. JI. Tlnamenenckas (1958, 1962) mosaraer, UTO Bech JKHALKLI KOMIMIEKC H BCe TNocieMarmMatHueckue ofpasoBauust chopMUpOBAINCH focte Drea-
penus HHTPY3HA AonmoaunTenbHoil (aswl. TTociemarMaTiyeckie 06pa3oBaHHA pasfieneHbl JHWIL BHEAPEHHEM JacK [1epBOTO Il BTOPOro 3TANOB.



XapakrepucTura KOAUMECTBEHHOZ20 MUHEPAALHO20 COCTABA 2paHuToudos8 Maccusa Mail-
kyas (no H. JI. ITaameneackod, 1962; A. H. Byeadiyy, 1967; u dp.)

TaGanua 22 -

Axueccopun
Mnaru- |Kanum- Mycko- OpTo-
Keapu Buotut i Aan 7
TTopoaw i o e i‘;ﬁ% Kavectsenunil coctap AEGHT| waas
06. % HopmaTtusn.
KoOJIn' .
4.7 DI00pHT, WHPKOH, chen,
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Npumeuanne. Nel—4, 7—9 —no gasueim H. JI. IMnameneBckoil (1962), Ne 10, 11—
au3os, Ne 16—18 — H. JI. ITnamenesckoit (1962). Anaantuk C. A. IOpuenxo.

Ka3aJo, uyTo NAaHKH TPAHHT-alJIHTOB, AIJIMTOB #© DPaHHT-NOP(GHPOB He
BCTPeYaloTcs cpel OHOTHTOBHIX TPAHHMTOB [IOMOJHHTENbHON haabl,
XOTS COCeJHHe yYyacTKH FPaHUTOB MepBoil Ga3el MecTaMH UMH OyKBaJ/b-
HO HachllleHB. B Tenax JIeAKOKPaTOBEIX  (MYCKOBHTH3HPOBAHHBIX)
MEJIKO3ePHHCTLIX TPAHUTOB NOA06HBIE TaHKH yCTAHOBJEHH.

2. B xkucabIX JalKOBBIX TOpojaax paHHed (aswl LIHPOKO pacnpo-
CTpPaHeHbl NerMaToM/IHBle CTPYKTYpPBI, MOA00OHbIE OTMEYEHHBIM BhIIIE
JJIS1 TDAHHTOB NepBOH (daswl.

3. Ins snumMarMaTHYeCKHX H IOc/eMarMaTHdeckKux oOpa3oBaHMuil
TepBOil U paHHeH MaHKOBOH (a3 XapaKTepHBl mapareHe3uchl € MYy-
CKOBHTOM, TOTJZa KAaK JJs aMa30HHTOBEIX TPAHHTOB J[ONOJHHTENbHOMH
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P. B. Macrytosa (1960G), Ne 12 — A. A, Beyc # ap. (1968), cpeanee apupmernueckoe u3 16 ana-

(Bropoii) ¢aspl M COMYTCTBYIOUIHX €il JKHJAbHBIX 0OpPa30BaHHH THIHY-
Ha JHTHH-(TOpPHCTAsT crelHdHKa (mapareHesucbl ¢ TONA30M H JAHTHE-
BLIMM CJIIOJIAMH).

4. B ornyune or nerMaToHAHLIX 06pas3oBaHiuil, acCOLHHPYIOUIHX
" ¢ TpaHuTaMH nepBoit ¢a3bl M JaHKaMu paHHEro 3Tana, KBapleBo-
aMa30HUTOBBIE [ErMaTOHIHBIE 30HBI YaCTO PA3BHUTHI TaKMKe BJOJb KOH-
TAKTOB aMa30HHTOBBIX aJbOHTH3HPOBAHHBLIX TPAHHTOB BTOPOil (assl u
B HX amo¢H3ax B CJAAHIUBI H NecYadnKH.

Taxum oGpa3oMm, HameuaeTcsT cBHTa OoJjee paHHUX KHJIbHBIX 00-
pa3oBaHHil, K KOTOPOWH, OYEBHIHO, OTHOCATCH MOJOTONajalouiHe Teaa
[afiKoBO#l CepHH KHCJOro €OCTaBa, 4acTh KPYTOMAaAaloIMX H MeJKHe
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TeNa JEeHKOKPaTOBbIX (MYyCKOBHTH3HPOBAHHBIX) MEJIKO3€PHHCTHIX rpa-
HHTOB (1); Gosiee no3aHue Tena GHOTHTOBHIX H aMa30HHTOBHIX FPAHHTOB
BTOPOji (ZOTMONHUTEbHOM) (Dasbl M COMYTCTBYIOUIHE HM CPaBHATEJBLHO
HeGOoMbIlHe KHIL aMa30HHTOBBIX TPAHHTOB H IerMaToua0B (2).

B merMaToMIHBIX yYacTKaX IOJOTrONAaAalOHX TPaHUT-aMJIHTOBBIX
TeJ, PaclpocTpaHeHHBIX B IOr0-3amafHoOH YacTH MacCHBa, BCTpPEYaeTcs
Gepuna. Takue yvyacTKH HepeaKO HMEIOT OTBETBJICHHS, IepeXOsiiie
B KBAapLEBO-KaJHIINATOBble NMPOXKHIKH ¢ OepuasoM. DTH Teda nepece-
KalTcsd KPyToNnafalolulMMH NerMaTHT-alIHTOBLIMH KHJIAMH MO3IHEl
daswl, He conepxamumu Gepuana. B sTofi ke yacTn MaccuBa BCTpe-
YalOTCs CaMOCTOSITe/IbHbIE KBapleBble KU ¢ GePHIIOM, CONpPOBOXK-
Jatomuecs o6pa3oBaHieM MYCKOBUT-KBApLEBHIX Tpeii3eH0B, a TaKkKe
ManomouiHbie (1—10 cM) KBapuesele NPOXKHJIKH C BOJbGPAMHTOM.
[Tocnennue o6Hapy:KeHbl cpepn NOPGHPOBHAHBLIX TPAHHTOB IHIOKOH-
TakToBOH (auun. Broap ux sanb6aHoB HAGMIOLATHCE MaJOMOILHBIE
(1—3 mMM) 30HKHM aabLOHTa, NPEpPHLIBHCTEIE OTOPOUKH GHOTHTA U MY-
CKOBHTA, MYCKOBHTH3AlHs IPAHHTOB.

B samajinoii wactH MaccHBa H3BECTHO HECKOJbKO He6OJbLUINX
(~3X1 M) ren rpefi3eHH3HPOBAHHBIX TPAHHTOB, COAEPHKAILHX BKpar:
JIEHHOCTb BHCMYTOBLIX MHHEDaJIOB, MOJHGACHHTa H (JIIOOPHTA.

T'panutol paser donoanuTesbHbIX UHTPY3UE08 OOPA3VIOT MeJKHE
TeJla HeNpaBIJIbHOH, BHITAHYTOH, pexe H30MEeTPHYECKOH (OpMbl B
KOHTaKTOBOH 30He MaccuBa (cM. puc. 15). Pasmepnl oTaenbHBIX H3
HHX Ha 3pO3UOHHOM cpese jgoctHrawT 2,51 kB. ®M; 2,5X2,5;
5X0,1—0,3 xB. xM. KOHTaKTEl HX ¢ NpaHHTAMH TepBOll (asbl YETKO
cekymue ¢ anodusamu, HO 6e3 3aMETHOIO YMEHbIIeHHsI 3€PHHCTOCTIE
H 30H 3aKaJkH. J)KHJIbHbIE NPAHUTOHJB, CEKyliHe Texa MONOTHUTE/b-
HOH ¢hasbl, mpejicTaB/eHBl MEJIKO3ePHHCTHIMH TDaHHTAMH, TpaHHT-arl-
JUTAMH € 30HaMH 3aKajlKH, MHOTOYHCJEHHBIMH KBapLEBO-aMa30HH-
TOBBIMH NerMaToOHAaMH (B aMa30HHTOBLIX I'PAaHHTaX).

Cpean rpannutoB ¢asbl JONOJHHTEIbHBIX HHTPY3HBOB PasiuyaioT-
cd c1a00 M3MeHeHHBle OHOTHTOBbIE ¥ aMa30HHTOBBIE adbOUTH3HPOBAH-
Hble PA3HOBHAHOCTH. P030Bhle GHOTHTOBBEIE TPaHHTHL OOBLIYHO HMEIOT
cpenHesepHHCTYIO cTPYKTYPY. Ilo cBoemy cocraBy oHHI NpuGANKAIOT-
¢ K Nop(HpPOBHAHLIM DPpPaHHTAM 3HIOKOHTAKTOBOH (auuu mepBoil
thaspl (cm. Taba. 22, 23). Kak u B rpaHurax nepBoii ¢asel, B HHX
HIHPOKO pPACNPOCTPAHEHBl 30HANbHBIE KPHCTAJJbI NOJEBBIX IHIa-
TOB, B YaCTHOCTH MHKDOK/IHHA-NEPTHTA, H B elle OoJblieil Mepe, ueM
B IpaHHTax nepBoii (asbl,— CTPYKTYPHl 3aMeIleHHS IJIATHOK/Ia3a
KaJHIINAaTOM.

OcHoBHBEIE OT/IHMYMS OHOTHTOBLIX TPAaHHTOB JONOJHHTEJNbHOH (a-
36l OT clafo M3MeHEHHBIX TPaHHTOB TepBOH (a3wl 3akIIOYAIOTCS B
caenylomem. Ilepsole uMeloT Gosee NEHKOKPATOBHIL H KPeMHEKHCbLi
COCTaB, B HHX OTCYTCTBYeT cfeH, 3aTO MOSBASIOTCA MOHAIMT, KaCCH-
TEPHT M TONAa3; pa3BHBAIOTCS MeJKOKPHCTAMIIYecKHe THe3mnoo0pas-
Hble M XKHIKOOOpasHble arperathl aJb0HTA, CeKylHe KPHCTAJJIbL. TIO-
Jesbix mnatos 0 kBapua ([lnamenesckas, 1962). '

B 3K30KOHTaKTOBOH 30He GHOTHTOBBIX DaHHTOB BMeElAlOUHE Te-
cyaHo-cJlaHUeBble TOPOJALI OPOTOBHKOBAHEL KCEHOMHTH M3BECTHAKOB
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B HUX 3aMENIaloTcs TPAaHATOBO-JHOICH10BOH H Gojee MO3AHeH KIHHO-
[ION3HTOBO-BE3YBHAHOBOH ¢ JHONCHAOM H CHEHOM aCCOLHALUAMH.

Amasonurossle arbOUTUSUPOSAHHbIE 2PAHUTHL PACIPOCTPAHEHB B
30HE 3anajHoro M I0KHOrO KOHTakToB uHTPY3um (cm. pue. 15). Onn
cnaraior Hebonwinne teqa W gafiku, Hanbo.aee xpynible BLIXOALI ama-
30HUTOBBIX TPAHHTOB B 3amajHON YacTH MaCcHBA JOCTHTAIOT pasMme-
pos 2,5X1 kB. kM. I'1y6MHa Ux paclpoOCTPAHEHHS HA ITOM yHacTKe
npeesimaer 60 M. OTHOCHTENBLHO TOJ0MKEHHSI aMa30HHTOBEIX T'PAHHTOB
B cxeme ¢GopMHPOBAHHA MaccHBAa ObLIM BLICKA34aHBl [1BE TOUKH 3peHisd.
Cornacno nepsoit (Jlernuxos, Imurpuesckuii, 1964; Byraen, 1967)
'‘AMa30HUTOBLIE TPaHUTH NPEACTABAAIOT c0o00i 30HE MPHKOHTAKTOBOIL
aNbOHTH3AIHH  JICAKOKPATOBLIX TPAHHTOB 3HJAOKOHTAKTOBON (amuu
nepBoit (asel HHTpy3uu. [lo muennw B. C. Kontesa-JlBopHHKOBa 1
H. JI. Ilnamenenckoit (ITnamenerckas, 1957a), amMa30HHTOBBIE Tpa-
HHTLI 06pa3oBadlCh TJAABHEIM 00pasoM BCJAEACTBHE MpeoOpasoBanusd
rpaHuToB Gasel TONOJNHUTENbHBIX HHTPY3HBOB H naex. Hamu nHab/o-
JlenNsi TakKe IMOATBEPKAAIT 3TY TOuky 3peHusi, KoHTakThl amMasoHH-
TOBBIX alLOUTH3NPOBAHHEIX TPAHUTOB NPHKOHTAKTOBLIX TeJM C TPaHUTA-
MH mepBOH (asbl YeTKie, HMEIOTCS MHOTOUHCJICHHLIC anmoH3bl HEepPBBIX
BO BTOpBHIe. AMa3oHHTH3alUMsA H aJbOHTH3alMs IPOSIBJEHB H B rpa-
HHTaxX mepBoH ¢assl B NoJoce mMupHHOK 10 250—30 M, onHaKo MHTEH-
CHBHOCTb HX 3HAYMUTE/JIbHO MEHLIIAS, YeM B TPAHATAX JONMOJHHTEJLHOM
thasel, 1 OblcTPO OcCaIabGeBalOT MO Mepe yaajeHHs OT KoHTaxkra. B coort-
BETCTBUH € 3THM TPOTOJUTHOHMTHI M3 aNbOHTH3HPOBAHHBIX TPAHUTOB
nepeoii $asel COLEpPIKAT MEHLLIE JUTHA H HA YJAJeHUH OT KOHTAKTa
CMeHSoTesl AUTHeBbIMH OuoTutamu (KoBaas, I0puenko, 1972a). Axmec-
COPHBIA cocTaB 'OHOTHTOBBIX PPAHMTOB JONOJHHUTENbHON (a3sl (cM.
Ta6/. 22) u nposBJeHHe aJbOMTH3AUNH B HAX TaKXKe CBHIETEJLCTBYIOT
0 TeHEeTHYeCKOH CBfA3H aMa30HHTOBEIX aJbLOHTH3HPOBAHHBIX PPAHHTOB
C HHTPYBHAMH JIOIOJHHTEIbHON (BTOPOIt) (asml.

AMa30HHTOBLIE aJbOHTH3HPOBAHHEIE TPAHATHI CJAOMKEHLI MJIanHO-
KJa30M, KaJHIInaToM, KBapleM, JHUTHEBOH CAIOM0H H HeGOJBIIHM KO-
aunvectsoM (Ao 1%) axuneccopubix Munepaaos (cM. Tada. 22). Kpome
HHX OTMEUaJ0oCh NPHCYTCTBHE HE3HAUHTENBHOTO KOJMUECTBA CBETJIOI
CJIOIBl — MyCKOBHTa, corsiacno A. H. Byraiiny (1967) u H. JI. Ilaa-
meneBckoit (1962). Cyas no anajuTHuUeCKHM JaHHBIM (cM. TabGa. 23),
CPeJIHHi COCTaB aMAa30HHTOBBLIX IDAHHTOB JOMOJHUTENbHON (assl OT.
BeUaer adbOuTH3HpOBaHHOMY rpaHuty. Cojepianue aibOuTa Bapbu-
pyerT B JOCTATOYHO IIHPOKHX Mpejenax, ONpeleasscb OTHOCHTEAbHBI-
MH MaciuTabaMH H HHTEHCHBHOCTAMH aJbOHTH3aIHH H KBapPUEBO-KaJu-
HINaToOBOr0 MeracoMaruaMa. MHTeHCHBHO aibOHTH3HPOBAHHBIE DpaHH-
Thl W aJbOHTEl BCTpeyaoress B y3kod (mo 10—20 cM) momoce ma
KOHTaKTe €O CJlaHIaMH H OCTaHIlaMH KDOBJM , 4 TaKixkKe B TPEUIHHHBIX
30HaX OOBIYHO B ACCOLUALHH C KBapIEBO-aMAa30HHTOBBIMH IEerMaTOHI-
HBIMH TeJaMH.

[TpunuunuaabHele OTAMYHSI COCTaBa AJLOMTH3UDOBAHHBIX TPaHH-
TOB OT coctaBa OMOTHTOBLIX TPAHHTOB MONOJMHHTENbHOI (hasnl 3aK/II0-
HAKOTCSE B YBeJHYEHHH COJep:KaHHus B HHX aJbOHTa, TONas3a, KacCHTe-
pHTa H MOHAalUTa, MOABJICHHH KOJAYyMOHTa, 3aMelleHHH GHOTHTA JIHTHE-
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BEIME caofaMu. CTPyKTypa nopoasl CTaHOBHTCS GoJjiee HEeOo HOPOMHOM
HeMaTo6/1acToBOH H HeMaTonoHKuI0OaacToBo. B Heil oTueTaiBo BbiTe-
JISIIOTCS JIBe TPYNNBI IVIaBHEIX nopopoo0pasyloiinx MHuHepasaoB. Pan-
15, BKJIIOUAIONlAsl «PENUKTOBBIE» IJIAaTHOKJAA3 W KaJHIINaT-NEepTHT,
JJ5 KOTOPBIX XapaKTepHbl peakUHOHHLIE B3aHMOOTHOLUEHHA, noa06-
Hble OTMeueHHLIM B ciaabom3MeHeHHBIX rpaHutax. Ko BTOpOll rpynme
OTHOCSITCS «IO37HNE» adbOHT H HepemeTdaTbli OpPTOK/Ia3, cojaepiKa-
Ui Meakue Bpoctky anabburta. [lo mannwim A. H. Byraiiua (1967),
PEJAMKTOBBIH Kanummnar copep:kur 10 40—43% (npeanonoKuTensHo),
a nosnuuit — g0 10% anbGuroBoro kommnoHenta. KBapi Takie BcTpe-
yaeTcs B BH/E JByX FeHepaluit.

Ob6pasosanus pauHer nocaemazmaruieckol cradut OonoAHUTEAb-
HbLX URTPY3UL 60 BMeujaroujux nopodax Pas3BUTHI B 3K30KOHTAKTOBOM
30He TeJ aMa30HHTOBLIX aJbOHTH3HPOBAHHEIX I'DAHHUTOB, a TaKKe Ha
yyacTKe OPOrOBHKOBAHHBIX IIOPOX, PACTIONOKEHHOM B ABYX KHJIOMeETpax
OT 3anajHoro KOHTaKTa HHTPY3uH. OHu npejcTasBieHnl «3K3orpeise-
HaMH» H cepHeil KBapHeBhIX #na H npoxuakos. Ilocmennne pacmpo-
CTPAaHeHBl B Ipelenax yYINOMSHYTOrO Bbillle H30JHPOBAHHOTO Y4vacTKa
POrOBHKOB, Ijle ¢ HMUMH CBA3aHO KACCHTEPHTOBOE = PYINTIPOSBACHHE.

CoGeTBeHHO «3K30Tpeiizensi» 00pasyior Hemuporyio (10—20 cm)
OTOPOYKY BJ0JIb KOHTAKTa aMa30HHTOBBIX aJbOHTH3HPOBAHHBIX Fpa-
HUTOB W HX anodus B necuaHo-claHueBble nopoiabl. OHH COCTOAT H3
KBAPLL2 ¥ CHAIOABL, COYETAIOUIMXCH B PA3JHYHBIX OTHOLIEHHUSIX, H He-
Gonbuioro KodmuecTsa (aioopHTa, TOmasa, KacCHTepHTa, HHOrJa rpa-
nata. [lo mMepe ynasenus OT KOHTaKTa rpel3eHH3auusd pe3ko ocnade-
BAeT, MPOABJSAACH JHIIb B c1a00M OCIIOJeHEeHHH TOPOIL.

K tpemunubiM o6pa3oBaHHAM 3TOH CTAaAHH OTHECEHBI TNPOMKHJIKH
caxapoBHJHOTO KBaplla, paHHHE KBAapleBO-aJAb0HTOBble NPOKHJIAKH H
YacTb PYAHBIX KK OJOBSHHO-BOJb(PAMOBOrO PyAONpPOABIEHHs B 3a-
najgHoOM 3K30KOHTaKTe MaccuBa. Ha nocienneM ydacTke OHH BCTpeda-
I0TCH COBMECTHO ¢ Gojee MO3AHUMH THAPOTEPMAJbHBIMH 00pa30oBaHHs-
MH u falkaMi aJbOUTH3HPOBAHHBIX TPAHUTOB, COJEPKALULMMH MHOTO-
YHCJEeHHbIE KBaplleBO-aMa30HHTOBBEIC NerMaTouibl. ITH Jalfiku Hamo-
MHHA1OT ano¢u3sl aJb0HTH3HPOBAHHEIX TPAHHTOB  INOMNOJAHHTEILHOH
dhassl M, NMO-BUINMOMY, SIBJSIOTCSI OTBETBJEGHHAMH CJENOrO BBICTYIHA
AJIbOHTH3HPOBAHHOU HHTPY3HH.

ITpokuJIKH caXapOBHAHOTO KBaplia B NpH3aAbLOaHIOBBIX YacTAX
COEPIKAT CBET/IO-KOPHUHEBYIO (BeposiTHee BCEro, JIHTHEBYIO) CJIONY.
ITono6uas e caloga o6pasyeT caMOCTOSITEIbHLIE MEJIKHE CKOMNJeHHs
HeMpaBHIbHON MAH WIHYpPOmoAoOHOH (OPMBI, HYacTo ACCOLHHDYIOILHE
C MPOXHJIKAMH CaxapoBHIHOrO KBapua. B psane caydaeB NpOXKHJIKH
CONPOBOKAAIOTCA MaJOMOLIHBIMH ([0 NepBbIX CAHTHMETPOB) OTOPOU-
KaMH CJI0HCTO-TONA30BLIX TPEeH3EHOB.

Dosee nozauue NpoXKUIAKH KBaplla cOLeparT albOHT M HebO0Jb-
1I0€ KOJHYEeCTBO Tomas3a W Kaccureputa. OHM CONOCTaBAAIOTCH C paH-
HHMH KBapIEBO-TIOJNEBOMMATOBEIMH pyAHBIMH xuaaMu (ITnamenes-
ckasi, 1958). B sanp6aHmax TakuxX NPOXKHJIKOB, a Takxe BOJH3H HHX
06pasyloTcs 30HKH TOMasa H CBETJIOH CJIOALl MOIIHOCTBIO JO HECKOJb-
KHX MHJJHMETPOB.
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Ob6pasosarus cradul  KBAPYEBO-KAAUWNATOBO2O  3AMEUeHUS
BeCbMa TIOXOXKH Ha NoA0oOHBIe 0Opa3zoBaHHA APYrHX MacCHBOB aMmaso-
HHTOBBIX TpaHHTOB. OHH NpPEACTAaBJEHBI NPHKOHTAKTOBBIMH HErMaTO-
WAHBIMH 30HAMHM, erMaTOH/HBIMH JKUJIaM{ M 30HAMH, MHOro4HC/ell-
HBIMH MEJKHMH NPOXKHIKAMH M ILIHPONoL0OHLIMH TeaaMu. MouiHocTs.
KBapleBO-KaAHIINAaTOBLIX Tesa o0bluno He npesbimaer 0,5—1 M, npo-
TSKEHHOCTh — MepBhIX JlecATKOB MeTpos, HauGosee IMHPOKO OHH pac-
NpocTpaHeHbl B OJH3KOHTAKTOBBIX HAaCTAX Tel albOMTH3UPOBAHIBIX
rPaHHTOB, rjic HaOJal0faeTcs TakkKe MAaKCHMaJbHas HHTEHCHBHOCTD
«aMa30HHTU3ALHH» TPAaHUTOB. AMAa30HHTOBLIE aJbOMTH3HPOBAHHBIC
rpaHHTH TAKHX Y4YacTKOB cojiepxar B cpeaHeM Ha 10—15% Goapme
HOPMATHBHOIO KaJHUIMATa MO0 CPaBHEHMIO ¢ HEAMa30HHTOBLHIMH alib-
OGHTH3HDOBAHHBIMH rpaHuTaMH (cMm. tada. 22). OcobenHo Hacw-
LIEHbl KBAPLEBO-aMa30HHTOBBIMH 00pa30BaHUAMU anogu3abl aJbOWTH-
3HpPOBAHHBIX TPaHMTOB B poroBukax. Hanpumep, B OAHON H3 Takux
anogH3 MOIIHOCTLIO OK0JO 1,5 M [IMpHHA MEerMaTOHIHOH 30HLI y BH-
cauero koHtakra cocrasiasier 0,5—0,7 m. TlogoGuble Tema, B 4acTHO-
CTH Ha yYacTKe OJOBSHHO-BOJbL()PaMOBOTO NPOABJIEHHS B POrOBHKAX,
0OBIYHO OTIHCHIBAIOTCH KaK aIlINT-NerMaTHTHl 1aliKoBOI CepHH.

KBapueBo-ama3oHHTOBbIE Teda COCTOSIT H3 MPEHMYIIECTBEHHO
KPVIHOKPHCTA/IJIHUECKHX KBaplia i aMa30oHHMTa (pelneTdaThlif MakcH-
MaJLHLIH MHKPOKJHH), MeJakoTaf/antuaTtoro aanbuTa, coaepkarero-
csl OOLIYHO B MOZUYHHEHHBIX KOJHUECTBaX, H JUTHeBOH ciionnl (Kosanb,
Opuenxo, 19726). B xuaax, sajeraiomux Ccpeid rPpaHuUTOB HEPBOil
(hasbl, OTMeHaJHCh KACCHTEPNT M KOJYMOHT.

Crpykrypa xuja u o6ocobienuil HeogHOpPoAHaa Tpybo- H I'HraHTO-
3epHHCTAs, pexe BCTPEUAlOTCAd TMOJO0CUYATHIC Tela H YYacTKH MenKo-
SEPHUCTOR CTPYKTYPbI, MOLOOGHBIE ONHCAHHEIM B Maccusax <«lOxHom»,
«Llentpanptiom» u ap. Habmwopannce nepexoibl monocuatsix o6pazo-
BaHWH B TCHrAHTOKPHCTAJJIHYECKHE TerMaToHAbl 10 IPOCTHPAHHIO
WHALHBIX Tead. s Takux 30H BecbMa xapaKTEPHBI TaxKe CTPYKTYPHI
«UPOTLIKAHUAY TOJOCUATOH KBApPLEBO-aMa30HHTOBO-ab01MTOBON TOpPO-
JIBI eNbUaTHIMH KpHCTaJJlaMu KBapua u amagonura. H. J1. ITnamenen-
ckasi (1958, 1962) ormeuasna nepexofibl MerMaTOHWIHBIX («aTlIHT-IIeT-
MATHUTCBBIX») TeJ, 3a/eralollHX B POrOBHKAX, B [H,IpoTepMafibHEIE
KBapueBo-1oJeBolnaTosple Kuael, K 3Tl XKe cranuu, oueBHIHO, OT-
HOCSTCA KBApLeBble NPOXHIKH ¢ HeGOJBIIUM COJAepKaHHEM II0JeBOro
nara M CJII0Jbl, CONPOBOMK/AAIOIINECS OTOPOYKAMH CBETVIOH CIIOALE
HJIH XJOPUTH3ALUEH POIOBHKOB.

Urto Kacaercsi aMa30HMTH3aUWH TPaHHTOB (T. €. NpHOOpPeTeHHs
KaJuInaToM 3eleHoil OKpacKH), To HCCIefloBaTeNH MacoiBa eLHHO-
JVIIHO CYHTAIOT 3TOT NpOLECC He TOJAbKo HoJjee MO3THHM, YeM alb-
6urH3auns, Ho U GoJjee NMO3MHHM, YeM KBapIEBO-KaJHIIMATOBLII MeTa-
comaruaMm. OcHopaHHeM JIJsi 3TOrO CJAYMKHT HEOIHOPOJHOCTb HHTEH-
CHBHOCTH OKpAIIMBAHHA W ee CBA3b C TPelHHaMH H JIPYyNUMH HEOIHO-
POLHOCTAMH B KaJHIUMATAaX.

K craduu epeiisenusayuu OTHOCATCA TNO3QHUE TONMA30BO-KBApIe-
Bble JKHJBI ¢ KACCUTEPHTOM M BOJb(PAaMHTOM, KBAPLEBO-TONA30BLIE M
KBapueBo-0epH/IIOBLHIe NPOXKHAKH ¢ (JIIOPHTOM, CONPOBOMKAAOLIHECS
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TpefiseHizanien BMELAIOMHUX POroBHKoB. B 3aabbannax npoXuIKOB
0OBIYHO MMEIOTCA TPEPHIBHCTHIE OTOPOUKH, CAOMKEHHBIE CBETI0-KOpPHU-
HeROH (cKopee BCero, JHTHEBOMH) CJAIONOH M TONA30M.

Jaiixu 2ab6po-duabaszos w OUOPUT-NOPHUPUTO8 CEKYT BCe pac-
CMOTpeHHbIe BbIIIe TOPOABl H KHJIbHEIE oOpa3oBanus. OHU HMEIOT Me-
PHAMOHANbLHOE MPOCTHPAHHe H NpoTsxKeHHocTb Ao 6,5 xm. Tlpmypoue-
Hbl OHH TIPEHMYIIECTBEHHO K LIeHTPaJbHLIM YacTAM HHTPY3HH.

Jlafika BTOpPOro 3Tama, B CBOIO Ouepe/lb, MepeceKarnTcs MHOTOUHC-
JICHHBIMH 0CUAQMIL W RpoXcUuskamu epebenuaroeo Keapya. JKuIbHbIE
TeJa 3TOH CTajuy HMEIOT CaMylo pasHoo0pasHylo MJIHHY M HEpPeJKo
06pa3yloT 30HEl Pa3BUTHS KPYNHBIX KHJ, CONPOBOMKAAIOIIHXCH CEThbIO
MeHee KPYMHBIX KHJ U NpOKHAKOB. [TpocTHpanue XKHJIbHBIX TNl ceBe-
po-sanafiioe M ceBepo-BocTouHoe. Bosiee Bcero mmu Hacwiuniena samnaj-
HAa% YacTh MacCHBa. 3JeCb B XKHJIaX IrpebeHYaroro KBaplia OTMEYeHbI
(amoopuT u yboras BKpan/JeHHOCTb NaJeHnTa.

[1puBegenHble JAHHBE JOCTATOYHO SICHO IIOKA3HIBAIOT CXOACTBO
anbOGHTOBBIX rpaHHTOB MafiKyJIbCKOrO MaccHBa ¢ aMa30HHTOBLIMH
rpanuTaMu yuactka «lleHTpaspHOro», nmposBisionleecs B MPHHALIENK-
HOCTH HX K/MO3THAM (pazaM HHTPY3HBHBIX KOMIJIEKCOB, aHaJODHH acco-
UHanMil HA0- W 3K30KOHTAKTOBLIX METACOMATHTOB M HMX NapareHesi-
coB. He Menee oTueT/iHBBI H HXpasanyus. AnpOUTOBBlE rPaHHTH Maii-
KYJIsl HeNOCPEeICTBEHHO acCOIMUPYIOT C KPYNHOl rPAHHTHOR HHTPY3Hell
nepBoii (pa3bl, HHTEHCHBHOCTh aJbOHTH3AIHK H AKLECCOPHOH MHHEpa-
JH3allHH B RUX 3HAuYHTeldbHO ciabee, uyem B Mmaccue «llenTpan-
HOM-I», ¥, HaKOHel, HM CONMYTCTBYIOT JalKH JaMIpopHPOB, KOTOPHIX
ner B Maccupe «LlentpaabHoM-I». K ToMy e nenupoauT-GHOTHTOBO-
My napareHeTHUeCKOMY THNY CJeLyeT, OYeBHIHO, OTHECTH aJbOHTH3H-
pOBaHible TPAaHHTHl 3aKIIOUHTETbHBIX (ha3 MO3/HENajle030HCKOT0 HHT-
pysusnoro kommiekca CesepHoro TsiHb-IaHsi W ONHOrO H3 CpejHena-
Je030HCKAX MarMatHyecKux kommiekcoB [lanbuero Bocroka (JIyros-
ckoit m ap., 1972). B Bocrounoit MoHroanu rpaHuToOsAbl MOJ0GHOTO
Tuna u3BecTHH B yKaHunsianckoM, A6papckom, IOmyrbimnckoM mac-
euBax Mesosoiickux rpanutongos (Kosamemko u ap., 1971). B 1972 r.
anbGUTH3HPOBAHHBIE TPAHHTHI JENHIO0NHT-OHOTHTOBONO THNA ObLIH 006-
7aDyKeHbl aBTOPOM TaKiKe B 3SHIOKOHTAKTOBBHIX YacTAX HeOOsBIIHX
Tes JIeKOKPATOBBLIX TPaHuTOB BTOPOil (asnl Apa-YHUKY/JIbCKOTO Mac-
cuBa mo3sfHeMe303o0ickoro 1ukaa (Bocr. Monroaus, Mx-Xafipxanckas
ppynna uHTpy3mii). Kax u B GoAblIMHCTBE APYrHX MAacCHBOB, 3JeCh
MMEIOTCSl 30Hb! aJBOUTHTOB OKOJOTPELIHHHOrO THIIA H IPHKOHTAKTOBBIX
aab6uTHTOB. AnbOHTH3AUHA OTYETAHBO (HKCHPYETCA TaKXKe B 5K30-
KOHTAKTOBOI 30He IHpHHON 1—3 mM.

IV. AMOaAUroHNT-IennI0ANTOBGIL THII
Cpeint JHUTHOHHTCOAEPIKAIIHX albOGHTOBBIX TPAHHTOB JAaHHBIA THI
ocofeHHo BhifessieTcs cBoeoOpasueM MHHepaJbHBIX TiapareHesucos, B

KOTOPBIX YYacTBYIOT HECKOJIBKO JIHTHeBHIX, (Top-, (ocdop- m Gopco-
nepxamux Munepanos (Kosaab, IOpuenxo, 1972a, 6; Kosaub, 19726).
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K HeMy mpuHaJJIeXaT Takie H3BeCTHble MaccuBbl, kak MoHTOpa u
Smacsep (Aubert, 1962, 1968; Aubert e. a., 1965; Aubert, Bonnici,
1963; Aubert, Burnol, 1964), a takxke Heckoabko Maccusos Ha Cese-
po-Bocroke CCCP.

PaccMaTpHBaeMblii HAMH Y4aCcTOK — I10Ka eIMHCTBEHHBI CPaBHN-
TeAbHO XOPOLIO M3YUCHHBIH OODBEKT MOJ0OHOTO THNA B CCCP (Canen-
ues, 1958: JIaxosuu, 1963; ®aepos n ap., 1971; Kosaab, IO puenko,
1972a, 6; Kopaap, 1972; n ap.). PyaHas MuHepaaH3alus yyacTka He
OrpaHHYHBAETCS PELKOMETAJbHBIMH  albOHTH3HPOBAHHEIMH TDAHNTA-
MT H acCONMHDPYIONAMHCS C HHMH TpeiiseHaMiu. 3/1eCh M3BECTHBI TAKHKE
CyIb(HINO-KBapLeBbie NPOXKUIKH, BOAB(PAMHUT- H KACCHTEDHT-KBAD-
Lerble KB, KACCHTEPHT-XJIOPHTOBbIE Kbl Hakomrewubii K na-
crosimeMy BpeMeHn (pakTHuecKuil Marepuasd He OCTaB/seT COMHEHHIT
B TOM, YTO CTAHOBJIEHHE PYIHOI MHHEDANN3aNHH HOCHIO STANHHIN Xa-
pakrtep, HAXOASMIHCA B NPAMOA 3aBHCHAMOCTH OT STANHOCTH PaSBUTH
MarmMatiama (Tabn. 24), XOT CBA3b OTIEbHEIX PYAOMPOBJICHHIL C
KOHKPETHLIMH HHTPY3HBHEIMH (pasaMi YCTaHABIHBAETCA OAHO3HATHO
MaJEKO He BCerja.

AsbOUTH3NPOBAHHAST HHTPY3HA JIEHKOKPATOBLIX T'PANHTOB (nBy-
MMaToBLIX AJACKHTOB) OTHOCHTCS K TpPETheH, 3asepmaionieii ¢ase
103THEME3030fICKOr0 KOMIJIEKCa TPaHATONIOB, MPOPHIBAIOILHX TOIILY
TeppUrelHbIX BepXHEeTPHACOBBIX ornoxennii. Ona sajgeraer B OHOTHTO-
BbIX FPAHATAX M TFPAHOLHOPHTAX MEPBOIl (ha3pl KOMIIEKCA. BexpriTas
3po3nell YacTb MaccuBa (~1,5X0,5 kM) wumeer (opMy HENPaBHIIb-
HOrO ceplia, cBOef BHIMYKJION CTOPOHOH OGpalleHHOro Ha 3amap. Ero
KOHTAKTBI 0BOJbHO mogoro (B cpenem 20—60°) monpyxaimoTes B TOM
e manpaBieHud. Maccup cOmpoBoXKiaercs cepueil Golee MeIKIX
NaiiKOBBIX TeJ adbOHTH3HPOBAHHLIX I'PAHHTOB NPEHMYIIECTBEHHO Cene-
pPO-BOCTOUHOTO MPOCTHPaHHs, 06pa3ylolux BHITAHYTOE HA CEBEPO-BO-
cTok mosie pasmepom mopsiika 5 X 1,8 km (puc. 16).

AnLGHTH3HPOBAHHBE DPAHUTEL C1ATAIOT OCHOBHOH 06BEM MaccHBa.
D10 cBeTsble, 10YTH Gelible, MECTAMH KE/ITOBATHE CPelHe3epHUCTHIE
MOPOJibl, COCTOSIIIHE N3 aJbOuTa, KBapua, MUKPOKIHHA, JIMTHEBOH €0~
JIBl, aMOJNTOHHTA, TOMA3a H aKIecCopHbX MHHEpPaaoB (raba. 25). Co-
nepaunme anpbura, a TakKe MOHTeGpasnTa B HMX BO3pacTaer B Ha-
npaBJIeHAN BHCsYero (3anajiHoro KOHTaKTa Maccusa), Te BCTpeuaior-
¢f HUTCHCHBHO AMbOHTH3UPOBAHHLIC TPAHHTHL M aJbOUTHTHL XHMHYE-
CKMiT COCTAB anorpaluToB rnpuseien B Tabi. 26.

Cai0bl MAcCHBA NPHHANIEKAT K BHICOKOTIHHO3EMHCTOM  Cepuil
MYCKOBHT-JISMHIOMHT (KoBans, lOpuenko, 19726). C pocroM HHTEH-
CHBHOCTH a/1bOHTH3AIMH HX COCTAB MEHsAeTCSl OT NMHHBadbauTa (7Ie-
waunit GOK Maccupa) 10 JenuaoanTa (Bucsumii GOK maccupa). B cia-
60 M3MEHEHHBIX AJSCKHTAX ANOTPAHHTOBBIX AaeK M amodus Maccisa
BCTPEYAIOTCs] MYCKOBHT M 3HAUHTEBHO pexe — GHOTHT.

Munepansl psaaa aMGAHrOHHTAa-MOHTEGpA3uTa MPEACTAB/ICHLL 1IPO-
MeKYTOUHLIMH ero wieHamy (ra6u. 27). Ilo HOMEHK/IATYPE, MPHHSATOH
E. K. YerueBsim (1945), BCce oHH OTHOCATCS K DEOPOHHTAM, HECKOML-
KO pas/inualoUHMCH 10 COMEpPKAHWIO HATpHs H ¢ropa. B annburnsu-
POBAHHBIX TOPOJAax aMOIUTrOHMT-MOHTEOpPA3HT TECHO ACCOUHHPYET ¢
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Ta6auma 24

HoctedosareavrocTt (opmuposanus no30HeMe30300CKUX MAMATUYCCKUX nopod U
dpyzux mazmarozennsix obpaszosanull 8 patone maccusa ambauzonur (monrebpasut)-
aenudoaurosbly arbburusuposannsix epanuros (Cesepo-Bocrox CCCP)

®a3a | Cragum marMatoreiio
Marma- ro mpollecca IMoponsl # MuHepa/Libie 06pasoBaHns
TH3Ma
Horpa-| MarvaTHueckas Jafikn 1HOPHTOBLIX NOP(QUPHTOB
HHTO-
HHas
3
£, | Marmarnveckas BuoTHTOBEE rPAHOAHOPHTHL H aHIE3HHOBbIE TPAHHTEH,
F OpOrOBHKOBAHHBIE BMeIlaloNiHe MOPObl
z » TpanoanHopuT-OpGHPEl H KBapueBbie AHOPHTOBEIE NOP-
2 | Ilocaemarmaruue- (PHPHUTHl KHIBHOH Cepuu
= cKas Cyab()nano-Kpaplesbie NpoKHIKH
MarmaTtHueckas BHOTHTOBBIE TPAHHTEL M TPaHHT-NOPQHPEL (3HAOKOHTAK-
ToBas ¢auns). PoroBuku
& » I'paunT-nOpGHpL, JefKOKPaTOBLe TPAHHTH, KBaplEBLIe
& nop(upsl H anJIHTH KHALHON cepHH
= | Dnumarmaruge- Jlpycionsmpie W MYCKOBHTOBHE TpaHHTHL. TypMaannu-
Ey cgas 3HpOBaHNLIe JIeHKOKPaTOBble TPAaHHTH U TPAHHT-NOP-
B ¢uper.  HlaupononoOsble  TErMaToHibl H - YYacTKH
M TerMaTOH/IHbIX TPAHATOB
IocnemarmaTtn-  [Kaaccurepur-KBapleBble, BOJb(paMHT-KBapUEBbIE HHIBI
qecKue H NPOKHIKH

Ipanntongupiii KoMnIexc

Marmarnueckas

ANACKHTL! H JIefKOKPATOBbIe TPAHHTEL

» Kpapuessie nopdupsi # anbGHTO(DHPE [afKOBOH CepHH
AapGutnsanuu | AsbGHTH3HPOBAHHLIE TPAHHTH W TPAHHT-MOPQHDPH. «DK-
3orpefseHbi»
Q
2 |2
= | 2 | Kaauumar- IlermMaToHaHble KBAaPUEBO-KAMHIINATOBLIE 30HH H KHJ-
= |9 KBapILEBOTO KH, KaJHIINAT-KBAPLERbIE XKHIIbl
5 & 3aMeleHns
o | g
L= ol
S | Tpeiizennza- ['pefizeHH3HPOBAHHEIE H OKBAPLOBAHHLIE TPAHHTHI, KBAP-
5 L[HH ieBEe H CePHIIHT-KBAPIEBLIE NPOKHIKH
3
(=]
E | Ocamnenns Ilpoxuaxu MonTeGpasnTa, CepHIOHTA, OHKO3HHONONOG-
OCHOBaHHI HOH CJAKJBI, anamiTa U Ccyab(HL0B, BHIIOJHEHHE APY-
30BBIX TYCTOT
Ilocne-| Marmarnueckas Ilnopurtosuie nopdupATHL (Aaliki)
TpaHH- » Huabasopre nopHPHTE U 6asaibTe (naiKkm)
ToHzuue| ITocaemarmatH- KaccurepHT-Cyab(hHAHO-XIOPHTOBLIE 2KHJIbI
yeckad

Mpumeuanne. I[Ipd cOCTABIEHHA TaGAHIB YUTEeHH JAaHHbLIC LHTHPOBAHHBIX B TeKCTe H
reoa0rochEeMOYHbIX paGoT.
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Puc. 16. CxemaTHueckasi reojoruueckas Kapra MaccHpa aMGIHTOHHT-TENHIOMN-
TOBBIX anbOHTH3HPOBAHHHIX TpaHHTOB (cocTaBiena no martepuanam A. B. Io-
poteena, A. A. Maprunenxo, B. JI. ®aeposa, I1. B. Kosans u np.).

I — meramopdH30BaHAbIe NecyaHo-TAHHHCTEIE ClIaHIbl BepXHEro TpHaca; 2 — GHOTHTOBHIE
TPaHOAHOPHTE H AaHAE3HHOBRIE TrpaHuTel nepsoil ¢asel; 3 —rpaHHTEl BTOpOi ¢asm;
4 — naiiky rpaHuT-nopdHPoOB; 5 — AaHKH TYPMaJHHH3HPOBAHHBIX JefiIKOKDAaTOBLIX FDAHHTOB;
§ — rpaiuT-ananThl M alNHT-NerMaTHTH; 7 — OpeKYHs T'PaHOLHOPHTOB C TYPMAaJHHOBBHIM
HeMeHToOM; & — anLOHTHAHPOBAHHBIE TPAHHTHI; 9 — anorpaHHTHEIE naliku; J0 — KBapHeBhle
nopgupsl # anbGuTOGUPH; [/ — «3K30rpeiizensi»; /2 — cnaGo rpefiseHH3NPOBAHHLIE aflb-
GUTHIWPOBAHHBIE , TPAHHTH;, [3 — rpefi3eHH3NPOBaHHble AJbGHTH3HPOBAHHLIE TDAHHTHI;
14 — rpefizennl; /5 — KOHTaKTH; [6 — 57eMeHTH 3ajeraHHs KOHTAKTOB.

TONA30M, CJ1I0J0H H anaTHTOM. PeHTreHOMeTpHUeCKH B HeM YCTaHABJH-
BaeTcs Takxke HeOoJblIas mpuMech kBapia. ComepiaHue MHHEpasoB
AaHHOTO psifia BO3pacTaeT C POCTOM COJepKaHHs aab0HTa B TIOpOJe,
a HX COCTaB NPH 3TOM MEHSETCA OT MOHTeGpasurta A0 HATpHiicoep-
Kamero ambauronnra. Haubonpmne conepxkanust tomasa (3—69%)
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TaGauna 25

Munepaasustll coctras anozpanuTHbLy METACOMATUTOS MACCUGA AMBAUZOHUT-Aenudonti-
TOBBLY AAOUTUBUPOBAHKLLY 2PAHNUTO8

TlocTMarMaTHYecKHe CTajuu

I'napiule mMubepans (> 10%)

BropocTenennble MuHepakl
(< 10%)

I'yasHpie akueccopun (<< 1%)

AnpGurH3anun AnnGur (35—50) +xBapn (20—35) 4 | LlunHBaabAHT HaK Jend- | AnaTur, TypMaaHH, KacCHTEPHT, KO-
+ MHKpOKAHH (15—25) nomut  (5—10) fam- nyMOuT, (hAOPHT, HALMEHHT, MOHA-
oauronur (2—4)-4ro- LIUT, KCEHOTHM, CIIOJ/YMEH, pPYTHII,

nas (1—3) anaras, LHPKOH
Kanummnar-kBapuenoro Kpapu-xanummar Jlenugoant=anbour Craunnn, ToOmas, anaTut, KaccHTe-
3aMeleHHs Ksapu+xkanuumar PHT, BOJb(PAMHT, XaJbKONHPAT, ap-

Ksapn CEHOMHPHT, TYPMAaJHH

[peftsennsanun Kpsapu (~50)4+ amsbur (~235)4 | Muxpokanu (mo 10)==To- | Tonas, anmatut, amGJIHTOHHT, KaccHTe-

—-enmunouT 4 heHrHT-MyCKOBHT nas PHT, KOAyMOHUT, TypMaauH, (JIOOPHT
(mo 15%)
Ksapn (50—90) 4 denrnt-MycKoBAT
Ksapu
Conpsizxennoro ocaxzae- | Ksapn Kaccurepur, crannud, | Kaccnrepur, canepur, mHPHT, MOaHG-
HHA OCHOBANHII Moure6pasut XaJaBKOTMHPHT, FaJeHNT, IeHnT, Bosbppamur, GopuuT, Kyba-
Amamur, ayreaut OHPPOTHH,  APCEHONH- HAT
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ak-308 |sik-232] skost |sk-osslszsase2l 1 | 1ir [skeazo]  sr0 | seo A [ g7 | s-13
SiO; 70,96 69,24| 69,14 67,34| 68,01| 67,68 65,15 71,50 72,24 73,10 70,45 70,94 67,36 | 62,68
TiOs Ca. e o0l Hi o I — 0,811 0,47 “ G, Cu. Ca, 0,38 0,33 0,16 Ca.
Al;O4 16,65 17.18] 17,14 17,55 17,21 17,41 20,88 16,63 15,56 15, 72 14,52 14,79 14,48 | 20,63
Fe,O; 0,73 | 0,12 0,50 | 0,38 0,22 0,67 0,02 0,04 0,52 0,33 0,46 0,47 2,62 | 0,56
FeO 1,07 0,25 0,25 07k 0; 18] 0,60 — 1,07 0,79 0,71 2,22 1,86 2,51 0,71
MnO 0,56 0,03 0,05 0,56 0,04/ 0,03 0,05 0,56 0,53 0,40 0,07 0,04 1,06 0,45
MgO 0,45 IH. 0. | ‘H. ot 0,200 0,71} 0,68 0,22 ‘0,20 0,37 0,42 0,69 0,69 0,91 0,20
CaO 0,23 0,35 0,17 0,23/ 1,30 0,15 0,21] 0,23 0,23 0,23 1,66 1,23 2,34 0,23
Na,O 4,05 3,98 4,18 5,000 4,77| 7,32 8,24 4,86 3,92 5,67 2,97 2,97 1,75 0,13
K0 2,64 3,61 3513 3,86 3,35 2.58] ' 1.02f 8.3 350 1,45 5,29 8,17 8, 175] 10565
Rb,O 0,12 0,18 0,19 0,24 H. o 0,24 0,10 0,06 0,02 0,03 0,03 0,14 | 0,68
LicO 0,46 1,04 1,15 1,10} — 0,37 0,44/ 0,30 0,17 0,03 0,04 0,04 0,32 0,45
P;05 0,95 1,89 2,02 2:86] - 1587 - 1896150 06] 10,53 0,24 0,23 0,29 0,26 1,36 0,23

H,0 et A — — 0,49 0,75 0,66 — —_ — — —— - —
IT . m. 0,84 1,38 11,92 1,36) — — 0,51] 0,53 1,43 1,50 0,92 1,32 0,36 2,00
B 1,10 a0l 1,33 2,201 2,24]  — — 1,20 0,40 0,35 0,18 0,20 0,68 | 0,93
Cymma 99,71 99,89| 101,13 |100,58{100,09| 99,90/100,17(100,06| 100,79 99,81 100,14 100,34 100,54 | 99,60
—0= 0,46 0,46 0,55 0,93 0,94 0,51 QL7 0, 15 0,04 0,08 0,29 0,39
Cymma 99,25 99,43| 100,58 99,65| 99,15 99,55| 100,62 99, 66 100,03 100,26 100,25 | 99,21
TMpumeuanne, Tam, rae BMECTO BOAL ONPEAEASJNCH NOTEPH NpH mpoKaiaupamuu, (Top He BKAOUadAcH B cymmy. OGpasen 578a/62 — H3 KoOANEK-

uun B. JI, ®aeposa u ap., I — A. H. Cyxapunoil, 1II — IO

. C. Cnennesa (1958). AHanuTHKH

C. A. IOpuenko, B. A. Bonpapenxo.



Tat6a 26 (oKoHuaHueE)

I'peilaeHnaupoeaible albGHTH3HPOBAHHbE TPAHUTH gg;oﬁg;:—ﬂ Anb GTHEHPOBAHNEE TPAHHTH H3 JlaeK APYrHX
KoMIOoHenT rpeilzen y4acTKoB paloHa

1.2 -1 v | v | srswee 576/62 25 | 94 B A
SiO, 70,15 73,15 66,39 75,30 74,96 88,11 74,00 70,30 69,36 70,28
TiO, H. o. H. 0. Ca. 0,02 0,03 0,01 Hiio: H. 0. Moo H. o.
ALO; 16,89 14,89 20,73 12,80 14,29 5,79 13,52 17,06 16,81 15,95
Fe,O; 0,12 0,19 0,42 0,25 0,13 0,17 0,07 0,30 0,17 H. ‘a.
FeO 0,25 0,18 -— 0,29 0,27 0,36 0,54 0,18 0,45 0,90
MnO 0,06 0,07 0,06 0,04 0,05 0,07 0,07 0,04 0,06 it
MgO H. 0, 0,25 0,16 Cua. 0,55 0,70 0,74 0,30 0,40 0,22
CaO 0,52 0,44 1,20 0,06 1,30 0,71 0,38 0,32 0,61 0,54
Na;O 3,51 3,37 3,34 3,65 1572 0,81 3,63 5,30 5,40 5,76
K0 4,33 4,21 3,52 1,79 3,78 1,53 3,64 3,50 3,60 3,49
Rb.O 0,22 0,19 0.56_ H: o —_ — 0,08 0,12 0,14 0,24

Li.O 0,45 0,43 0,25—0,33 — —— — = — — —
P1Os 027 0,08 = 0,33 0,06 0,04 1,40 1,46 1,83 1,18
H:0O o == 1569 1,00 1,36 0,55 0,85 1,00 0,95 0,50

.oz 2,28 2.80 0,86 — e = — — =1 —
F 0,67 0,57 0,77 H. o 0,91 0,80 0,21 e 1,00 2,34
Cymma 99,72 100,82 99,93 99,41 99,65 100,05 100,01 99,98 99,97
—0=F 0,28 0,24 0,32 0,38 0,34 0,09 0,49 0,42 0,89
Cymma 99,44 100,58 99,61 99,03 99,31 99,96 99,59 99, 56 98,98

Mpumeuaune B npobax 5751/62 n 576/62 yeTaHoBAEHO 0,47 # 0,48% B,Os;, O6pazen IV — u3 koanexkuus 10. C, Cnennesa (1958), V—A. B, Jo-

poibeea 1 A. A. Mapruaenko, 5751/62, 576/62. 24—25 — B. JI. @aepasa u Ap.



Tabanuma 27
Xununecruii cocras ambiu2onura, MoRTe6pasuTa U anaTuTa
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ro) SHAOKOH- | =& = = o P33HT0801E,‘_ BOM snpe Ka- |'9 8 Ao <
TaKTa MaccHBa % 3gka B e g B il Ll %TJ EE i1
B R2Es SEg=EE.
SIK-328 SIK-251 aK-235 | s si-14* 1
Si0, 1,80 | 2,50 2,50 Ca. 0 0,40
Al,O, 33,02 33,97 34,04 33,92 0,74 31,54
Fe,0, 0,50 0,50 0,50 0,34 0,50 =
MnO H. o, H. o. H-"0. .0 0,08 oy
Ca0 0,97 0,53 0,62 0,50 54,30 b
Na.O 0,16 0,09 5,67 0,09 0,15 3,76
K.O 0,30 0,05 0,15 0,02 0,10 0,20
Li,O 9,41 9,41 6,40 9,67 0,05 8,42
F 4,40 4,70 8,50 5,90 2,50 4,10
H.O+ 510 3,83 2,10 4,20 0,53 6,66
H,0— 0,12 0,17 — 0,09 0,47 0,05
P,Os 46,43 | 46,45 43,66 47,80 40,95 | 47,80
Cymma 102,09 102,20 103,94 102,43 101,37 103,26%*
—0=F 1,84 1,97 3,57 2,47 1,05 Yot
Cymma 100,25 100,23 100,37 99,96 100,32 101,54
SIK-328—(Liy o5 Nag o1 )(Alg 957¢0,01) 1,014 (2 Ho,64 Fo,36)
AK-251—(Liy o5Nag o)(Ay, 5o7¢0,01) Po,99%4 (°Ho,65" 0,37)

AK-235—(Lig - Nag 50(Aly o5Feq 01)P 1 00 O (°Ho,35 Fo,65)
A-U—(Lig o7Nag 0 )(Al; 0oFe0,01) P1,00%4 (°Mo,54F 0,46)

si-l—(Nay 0,Ca, ooM1y o Feq 02)[(POy )a,04(CC2OH)o,08( Fo,67°M0,33)

I—(LI 04 (OH

0,87™%0,19%0,01)*10,04" 1,02 0.67" 0,33)

* B oGpasue ycranosiaeno rtakxe 0,67% CO: xnop He oBuapy:en (ananutuk E. A. Kae-
NHKOBA). 1
#* B cymmy Bxoaar Takxe 0,34 TiO: u 0,09 FeO. Anaautux C. A. lOpuenxo.

]

OTMEUeHbl B MHTEHCHBHO aJbOMTH3HPOBAHHBIX TPaHATaX Bucsa4yero 6o-
Ka MaccHuBa.

ITpencrasienne 06 HCXOAHOM («MaTePHHCKOM») TrpaHuTEe NaIOT
c1a60 H3MEHCHHbIE TOPOAB, BCTpeyaiolmmecs B fafikax H anodusax
Je)kayero GoOKa MaccHBa. DTO MeJNKO3epHHCTHIe, Hepenko mnopdupo-
BHAHBIC AJSICKHTOBEIE TPAHHUTHl C THIHIHOMOD(HO-36PHUCTOH CTPYKTY-
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poil, ClOKeHHbIe MePTHTOBBLIM KaJHUITATOM, KBapleM, c1aGo30Hab-
HBEIM TIJTANHOKJIA30M, MYCKOBHTOM H HMHOTZa GuotnToM. Bo BEKpamien-
HHKaX BCTPEUAlOTCs 30HAJBHBLIN N1aTHOKAA3 M KBapleBO-N0/eBOIIIaTO-
Bhle rpaguyeckue cpacraHus. 30HAJIbHOCTb TAKUX anodusB MHHUATIO-
pe MOBTOPsIeT 30HAJBHOCTL IVIABHOTO Tesja. B HampaBJeHHH KOHTAKTa
B HHX TOABJASETCH MeJKOTabJAHTUaTBlH M JEHCTOBHAHBIH  aabOHT.
[Mupuna anpGHTH3NPOBAHHON 30HBEI H COEpIKaHHe aibbuTa B Heil pea-
KO BO3pacTaloT BOJIH3H BHCSAYEro KOHTAKTA.

DK30KOHTAKTOBLIEe TpPeoOpa3oBaHis B PAHHION TOCAeMarMatiue-
CKYIO CTajiHI0 BbIPAXKalOTCs B MYCKOBHTH3allMH, OKBApPUEBAHHH M TYyp-
MaJHHH3alHH BMeIlaouX TPAaHOAMOPHTOB B NOJOCE NIHPHHOI 10
HECKOJbKHX JecATKOB MeTpoB. MHTeHCHBHOCTL 3K30KOHTAKTOBON Trpeii-
3eHH3aluH B LeaoM HeBeauka (oM. Taba. 26, Ne H-6, 8). JIumb
HENOCPEACTBEHHO Ha KOHTaKTe C aJb0HTH3HPOBAHHBIMH TPaHHTAMH B
mandax HabMOLAMHCh 30HKH MYCKOBHT-KBapIeBLIX TpPEN3CHOB ¢ He-
GOJbIINM KONHYeCTBOM anbOuTa, TypMaauna u amamurta. Ha yuactke
nsriba 3amajHOrO KOHTAKTA OTMEUeHBl 3SK30KOHTAKTOBHIE OpeKunu
a1aMeJIITOB ¢ TYPMAaJdHHOBLIM IeMeHTOM. CocraB 3eseHOBaTO-AVPOTO
TYpMaJiiHa H3 I[eMeHTa 3K30KOHTAaKTOBOH Gpekunuu, %: Si0, — 36,92;
TiO; — 0,79; Al,0. — 33,15; Fes03 — 2,36; FeO — 521; MnO — 0,02;
MgO —5,25; CaO —0,41; Na,0O—1,75; K,O— 0,13; Li,O — 0,02;
Fe —0,74; H.O*—2,89; B,O; — 10,65; cymma — 100,29; cymma cmo-
npaexoit — 99,98 (anmaantuk I'. C. Topmamesa). Tlepecuer ero ma 31
(O, OH, F) npusoaunrt k caenyioueii popmyae: (Kooe Nagss Cagor Lig, oz
Mgi,25s Feo 71Feg 55 A lo,42 Tio,10)A 15,00 [Sis,05 O1s] (B3,010s) (Fo.38 OHs, 15 o, 47).
3Ty pa3HOBHIHOCTb TYpMa/JHHA MOXKHO ONpEAeIHTb Kak IIepJsao-apa-
BUT ¢ BBICOKHM cOJiepiKaHHeM TpexBa/eHTHHIX KaTHoHOB. Ciaenyer oT-
METHTb BBICOKOE CoJlepKaHie (ropa B HameM o0pasme, 4TO HeXapak-
TepPHO (/151 TYPMa/JHHOB 1OA06HOr0 cocTasa.

Ileamaroudnsle K8apyeso-KAAUWNATOBbLE 30HbL BCTPEUYAIOTCA Tpe-
HMYIIeCTBEHHO BJO0Jb 3amajJHOTO KOHTAKTA MAaccHBa M BOJH3HN HEro.
Momuocts ux 00bIUHO He mpeBuimiaer 2 aM. IlerMaToHIHbIE KHIBI He-
MOCPEIACTBEHHO MMEPEeXOAsT B KBapLEBbIE KUJALI ¢ KaJHIIMATOM U Je-
NUAOJHTOM, B KOTOPBIX €CTb IEHTPaJbHble KBAPIEBbIE 30HLI — SAPA.
30HAJIbHOCTL 3aMeHleHHss B TAKHX KHJIaX HMEeT CAeAVIOUHA BHI:
Ke+Mra+Jlen—-KB+Mria—Ks. MunepalnbHblii U XHMHYECKHIH CO-
craB 0Opa3oBaHHH 3TOH cTaguu oxapakTepusoBaH B Taba. 25, 26,

Obpasosanus epelizen080i cTa0uu Pa3BUTHL TPEUMYILECTBEHHO B
BHcAYeM Goky MmaccuBa. IllnpuHa 30HBIrpeli3eHH3HPOBAHHBIX TPAHHTOB
u rpefisedos sgech pocruraer 100—130mM, a mpoTaKeHHOCTb HA TIYOH-
Hy — 50—60 M. MHTencuBHOCTH Tpeii3eHH3alUH B IeJIOM BO3pAacTaer
K KOHTaKTy (cM. pHc. 16), BOJH3H KOTOPOTO H3BECTHO HECKOJbKO yda-
CTKOB MHTEHCHBHO Dpeli3eHH3HPOBAHHBIX IOPOM, a TaKXKe CIIOAHCTO-
KBapILeBBIX, TOMA3-C/AIOAHCTO-KBAPUEBBIX H KBapIEBO-CAIONHCTEIX Tpeki-
3eHOB. XapakTepHCTHKa COCTaBa TIpefi3eHOBBIX TeJd [pPHBEJEHA B
Taba, 25.

B rpefiseHN3HpOBaHHBIX TPAaHHTAX W Tpei3eHaxX pe3Ko, BIIOTb IO
NOJHOTO HCYe3HOBEHHs, YMEHbIIAeTCs CcOpepiKaHHe aMOJHTOHHTA, TO-
nasa, NosiBJSIeTC MYCKOBHT, 3aMellaloNiHi IoJieBEle INNMaThl W JemnH-
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zoJaur. BecbMa CHABHO (10 NMPOMBILIEHHOTO) BO3pacTaeT COAepIKaHne
KaccuTepuTa, a Takke TypMmajnnna. JKuibHele o6pasoBanus rpeiiseHo-
BOH CTAAuH MpPEICTABIEHE MEIKHMH KBapLEBBIMH IPOKHIKAMIH, €O-
TPOBOK,IAIONIHMHCS 30HAMH KBapILeBO-MYCKOBHTOBOTO (CEpHIIHTOBOIO)
cocraBa. IIpOKHUIKH CeKyT KalHIINAT-KBAPUEBHIE KHJIbI.

K naubosee npuMeuaTe]bHEIM 00pa30BaHHAM MaccHBa IPHHA-
JNeKHT MPAKTHUECKH AHXHMOHOMHHepaJ/bHas MOHTeOpasuToBasi JHH3A
(~20X0,5—2 M), 3aaeraionmiasi B rpefisenax Ha ydacTke nariba 3a-
IIaJHOr0 KOHTaKTa B 8 M OT ero nosepxHoctH. Kpome monte6pasuta
(taba. 27) ona coiepiKnT HeGOJbIIOE KOJHUECTBO HIAHOMOP(HBIX KpH-
CTaJlJIoB KBapila U CTaHHHHA. B rpeiiseHax BcTpeyaloTess Takxe # 60-
Jee MeJKHe MOHTeOGpPA3UTOBble MPOXKUIKH. YUHTBHIBAs INPOCTPAHCTBEH-
HYI0 CBSI3b MOHTeOPA3HTOBEIX MPOXKHJIKOB C yuaCTKaMH Trpeii3eHn3a-
udy W oOmiuil BHIHOC JHTHS, rauHo3ema H Qocdopa B mopuecce Ksap-
IeBO-KaJHIINATOBOro MertacomMartnsma H rpeiisenusannn  (Kosadb,
IOpuenxo, 1972a), aBTOp CKJIOHEH OTHECTH MOHTeODPA3HTOBHIE IIPO-
KHJIKH K 00pasoBaHHAM CTQOuU 0CaxcOeHus OCHO8AHULl, CONpIKEH-
HOTO C MpoleccaMH KHCJIOTHOTO BhilllenauuBanus. K 3Toii ke cragun
OTHOCSITCSI MEJIKNEe KBapHeBO-CyIbGHAHEE MPOKIIKH, MPOKUIKH OH-
KO3HHOMNOLOOHOTO MYCKOBHTA W CEepHIHTA, amnaTtuta H ayreadTa, Ha-
Teunkle 06pasoBaHiisl CepHIHTa, anatuta H JApyrux ¢ochartos B apy-
30BLIX MyCTOTAX M MOJOCTAX Bhileraunsanus. HauGosapumm pasno-
ofipagHeM OTJHYAIOTCS BhIAENeHHs anaTHTa, KOTOPBIM BCTpeuaercs B
BHJIE MEIKO3EPHHCTHIX MAcc, KOPOTKOCTOI0YATEIX, TOJICTOTa0MANTUATHIX,
HrOJIbYATHIX, CHEpPONYUHCTHIX arperatoB H KOpouek, OT GecuBeTHIX 10
tduoserobix u cupenesbx. Ilo gannsim . K. KpuBoxoHesoil, Bce pas-
HooOpasye anaTHTOB 3TOH CTAAHMI TIPHHANIEKHT K OJHON pPasHOBHI-
HOCTH — KapOoHATHCTOMY (TOpamnaTHTy, CPeIHHH COCTaB KOTOPOro
MoxKeT ObiTh Bhipamen dopmynoit  Casoo[ (PO4)200 (CO:0H)og 0]
(FogsOHp 15). Anaau3 CBETJIO-THIOBOrO anaTHTa NPHBEILEH B Tabu. o7
O6Gpantaer na ce6s BHHMAaHHE BHICOKOE cojep:KaHHe ¢ropa B amarth-
Tax M3 MO3HHX THIOreHHBIX 00pPa30BaHMUIL

Akyeccopras munepaiusayus maccuBa OoraTa ¥ pazHooOpasHa
(cM. taba. 25). JlocTaTo4HO cKasaTh, YTO K HACTOSIIIEMY BpPeMEHH B
MaccHBe ycTanoBjeHo cpeimie 100 MuHepadbHBIX BHIOB, H3 KOTOPBIX
Goaee 30 mpuxomuTcs Ha A0JI0 THmeprenHbix. Kpome amOanronura i
TONa3a, KOTOPHle 3/1eCh MOKHO PacCMaTPHBATh KaK MOP01000pasyiomine,
B IEPBYIO Ouepenb CAeIyeT OTMETHTb anaTHT, TypMa/JHuH, Kaccute-
pPHT ¥ KOJYMOHT, NPHCYTCTBYION[HE B METacoOMAaTHTAX IJIaBHBIX CTa-
JHfi, a TaKXe CloAyMeH (B albOHTH3HPOBAHHBIX TPAHHTAX) 1l CTAHHHH
(B MeracoMmaTnrax Gojiee MO3AHMUX cTajiuil).

[Tpucyrcreue anatnta n ocoGeHHO TypMma/jHHa BOOOIIE THITHYHO
MJsi TPAHHUTOWIOB M CBA3AHHBIX C HUMH PYJAONposiBlenuii pafiona. B
CBSI3W C 3THM MOXKHO TmoJarath, uTo Oop-tocdopHas crneunduxka amo-
JIHTOHHUT-JIEMNHI0JITOBOrO THIA aJdbOMTH3HPOBAHHLIX TPAHUTOB HMEET
PETHOHAJbHBIH XapakTep. i

Kpatkoe onncasue apyroro Maccupa aMmOJHTOHHT-I€NH10/HTOBbIX
a1bOMTH3HPOBAHHBIX TpaHHTOB npuBefeHo B pabore M. H. 'ermancko-
ro ¢ xoaneramu (1971). UMu ycraHOB/JeHO, YTO C IVIYOHHOIO JeNHAS-
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JIUTCOJlepaKalljie MapareHe3uchl aJb0HTOBBLIX TPAHHTOB CMEHAIOTCH Ma-
pareHesncaMu ¢ MYCKOBHTOM.

AnasoruuHble PacCMOTPEHHBIM Bbllle ajJbOHTOBLIE TPAHUTHL H ac-
COLMHPYIOLIHE C HHUMH MHHepajbHble o00pa30BaHUA YCTAaHOBJEHH B
rpanutax MoutGpa n boByap (®pannysckuit maccus; Aubert, 1962,
1968; Aubert e. 0., 1965 u np.). Kpome xapakTepHbIx NJsi JLaHHOTO
THIA aKIecCopHeB, Toma3a, aMOJHroOHHT-MOHTeOpasHTa, amarTiTa, Kac-
cCHTepHTa H HHOGO-TaHTaJANTa, B alLOMTH3HPOBAHHBIX rpaHuTax BoByap
BCTPEUAIOTCH TAK¥Ke repAepHT, MUKDOJHT U Gepuil.

V. Iluaasaas aToBbHi THIT

IluuHBAMBANTOBBIE THN BHAeNsieTcs BrepBble. BHemne MaccHBBI
3TOTO THINA UPE3BHUAHHO HATIOMHHAIOT aMa30HHTOBBIE AJNbOHTH3HPO-
BaHHBIC TPAHATH JENHAOJIAT-GHOTHTOBOTO THIA, OTJIHYAsiCh OT HUX 6o-
Jiee JKeJe3UCTHIM COCTaBOM CJION B COOTBETCTBYIOIIMX Pa3HOBHIHOCTAX
a7b6UTOBLIX TPAHHTOB, OTCYTCTBHEM TOMA3a W GOp-IMPKOHO-HHOOHEBO
cnenud UKo peKOMeTaabHOH MHHepaaH3alUnH.

B xauectBe mpuMepa paccMorpuM Bury-J[KHIHHCKHA MaccuBs
TIpuGaiikanssa, otkpuiteiit I1. M. Hanerosnim (1962) B 1933 r. IMosn-
nee maccnp uayuancs E. H. Cmonsnckum, T. A. Tonuap, A. 1. Mopa-
BunoBuiM, S. A. Kocancom, I1. B. KoBanem u ApyrumMu mnccienoBare-
TSIMH.

Maccus npencTaBasierT co6oil BHTAHYTOe B CEBEpO-BOCTOUHOM Ha-
npaBJeHud WTOKOOGpasHoe Teno pasmepoM mnopsaxka 4 X 1,2 kM ¢
NJIOIIANBIO BHIXOJA Ha MoBepxHocTh Ookono 6,4 xB. kM (puc. 17). Ono
3ajeraer B KPHCTAMJIHYECKHX cJaHNax OHTY-IKHHCKOH  cepHH
(Pt;—Cm,) B 30He mepeceyeHHs Kpblia KPVIHOH aHTHKJIHHAIH pas-
JIOMOM ceBepo-BocTouHoro npoctupanns (Cmonsickuit u ap., 1966).
KoHTakThl MaccuBa PE3KO CeKyniue, 3amajHblii H BOCTOUHBIH — KPY-
Thle, TMOYTH BepTHKa/lbHbie, CeBEpPO-BOCTOUHBIII mox yraom 50—70° mo-
rpyKaeTcs B CTOPOHY CJIaHIEB.

B CTpoeHMH MaccHBa BBLIENAIOTCA JABa IVIaBHBIX KOMILIEKCa rpa-
puronnos (puc. 17, tabn. 28). K 6onee panHeMy npHHALNEkKaT cepble
MeJKO3epHHCTHE TOP(HUPOBUIHLIE TPAaHHTHI, PO30BO-CEPHIE CpejiHe3ep-
HHCTBIe TPAHUTH H CONMYTCTBYIONINE HM JKHJIbHEIE H MOCTMarMaruye-
ckHe o6pa3oBaHHsl. DTH MOPOALl 00PA3yIOT KPYNHBIH KCEHOJHT B H0XK-
HO# YacTH MaccHBa W HeGOJbHION BBIXOH Y €ro 1ro-3amagHoro KOH-
TakTa. I103/HHH KOMILIEKC COCTaBJSIOT pasHooOpasHble aabOHTOBEIE
TPaHHTHL H ACCOLMHPYIOLLAs C HHMH XKHJIbHAs CepHs.

AGCOMIOTHBI BO3pacT CepblX H PO30BO-CEPBIX TPAHHTOB COOTBET-
CTBYeT BepxHeMy najeosoro (262 u 254 muu. aer; Kocaic, 1968). Bo-
Jiee NMPOTHBOPEYHBHI JaHHBIE MO aJbOHTOBLIM IPaHHTaM IMO31HEH (a3l
suenpenus (or 245 no 150 muu. ner). BoJBIMIHHCTBO Ompe/eeHHH OT-
BevyaeT paHHeMe3030HCKOMY IHK/IYy MarmMaTH3Ma.

Anrbburusuposanusle e2panutsel nosdxeti asvr sHedperus (Mz;)
BCKPBITHl NOAMHOR Pydbst Ha ryOuny OGouee 400 M, He mpereprneBas
NpH 3TOM NPHHUHIHAJBHBIX M3MEHEHHH B cocTaBe H CcTpykType. OHH
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Puc. 17. Cxematnueckas kapra DBury-J[MKHIHHCKOrO MaccHBa (COCTaBJeHa ¢

ucnoabzobanuem aannbix E. H. Cmonsuckoro u mp., 1966).
! — werBepTHUHBIE aJJdlOBHANbHBIE OTNOKeHHS; 2-— KBaplieBhle (d) H KBapleBoO-KajaH-
mnatosble (6) MAAB; 8 — KBApIEBO-aMa30HHTOBLIE TErMaTOHAHEIE MKHIL 4 — NerMaToHA-
Haf 9SHAOKOHTAKTOBAA OTOPOYKA; &§ — aMa30HHTOBEIE MHKPOTDAHHTEL H TPAHHT-ATIHTH
anohHs M XKuJa; 6 — SK30OKOHTaKTOBas OTOpOYKA Teja albGHTH3SHPOBAHHLIX TPaHHTOB
(8 cnanmax): 7 — ansGHTH3ApOBaHHAs OTOpOYKa B rpaHurax panHuux das; 8 — kpemoso-
PO30BLIC HHTEHCHBHO ajibOHTH3HPOBAHHLIE TPAHHTH; 9 — aMa30HHTOBbIE HHTEHCHBHO ajb-
GHTH3HpOBaHHEIE TPaHATHE; [0 — MenKo- H CpeAHEe3epPHHCTBIE aMa30HHTOBEIE anbGHTHIH-
poBaHHble TpauuTH; I/ — anbOuTh; [2 — PO30BO-CEpLIE CpPefHEe3ePHHCTHIE TpPaHHTBI; /3 —
cepble MENKO3epHHCTBe NOPpGHPOBHAHBIE FPaHHTH; [4 — KpHCTaanuvyeckue caaHubl; 1§ —
KOHTAKThl PBYLIHE MarmMaTHYeCKHe H amoMarmarnyeckHe (@), rpaHHUbl MeXKAY pasHOBHA-
HOCTAMK MeTacomaTHTOR (6); J6 — BHelIHAS TIpaHHIa pacnpocTpaHEeHHA MEerMaToHAHBIX
KBapleBo-aMa30HHTOBBIX MKHJ.



Cxema hopmuposanus nopod u Mutepasvrbix- 06pazosanud - Bury-JImudunckoeo- Maccusa

TaGnuuma 28

Dasnl 5 \
BHegApe=- . " B cephix # Po3opo-Cephix rpa-
HUH Craaun B npegesax Me3030cKoii #HTPY 3un HuTax (P7) B caaHuax
rpann-
TOHAOB
Marmaruveckne Ceppie  MeakosepHicrnie | AugajaysuToBuie POTOBHKH
Guorutoseie rpauutsl * [ CaaGo MHrMaTH3NPOBAHHLIE — CJANIIbL
(I daza)
Pozopo-ceprie epepnesep- | Oporopuxosannpe # eaabo ampubonn-
i) HHCTELIE GHOTHTOBLIC 3HPOBAIHLIE CJAHILL
5 rpanntul (II daza)
n_. \
o -
g Aunanrel, MUKPOrpapurTel | ANANTL, MHKPOUDAHHTE H  MEJKO3ep-
g i MeJIKO3epPHHCThIE rpa- HHCTHI@ TIpaHuTel  (KHALHAs haaa)
[ 7
o HHTHL  (KHabHas da-
3a)
INocnemarmari- Xnopurnsuposannsie  H, | Meakne kpapuenbie JHJIB
YyecKHe BO3MOMKHO, MYCKOBH-
TH3HPOBAHHLIE TPaHH-
Tel, Meaxue xksapue-
BbIE 2KHJIbL
—~ | Marmarnyeckue TouxozepHucThie amauropnaapie rpa- | He uayuens He nayuennt
= HHTEI 30HB 3aK4JKM MaccHpa, OHO-
= THTOBbLIE JefKOKPATOBEIEC FPAHTE **
(2
E
=S AnnHTOBMAHBIE M MeAKO3epPHHCTHE | ANAHTOBHAHBIE H MeNKO- | ANIHTOBHANbIE H  MEJKO3EPHHCTHIE
[_2. JKHJBHBIE TPAHUTLL SEPHHCTHIE  ZKHAbLHDIE HKHIBHLIE TPAHHTEL

IPaHnuTLI




Oxonuanne Taba 28

Pasbl
BHi - ] = i
Hﬂg:pe Crapun B npepenax MesosofcKoil HHTPY 3uH o guggioggz::;:pux kR B cnaHnax
= »
Tonmos
Pannss (ann- | AanOuTu3HPOBAHHBIE, HHTEHCHBHO adb- [ [Bycaonsnue crabook- | MenanoxpatoBas  «skaorpeiizenosas»
OHTH3ALHM) GHTH3NPOBAHHBIE TPAHATE H aJabOH- BapUOBAHHEE  TpPalu- OTOPOUKA MaccHsa
THTEI Thl U aAbOHTH3HPOBAH-
e HEI@ TPAHHTHE IIPHKOH-
= TAKTOBLIX 30MH
— Q
i 1
2 E Ksapuepo-ka- | AMa3onnToBble anbO0HTH3NPOBAHHBIE TPAHHTHI
= = aumnaroso- | PaznooGpasnbie KBAPUEBO-aMa30HHTOBLIC 30HBI, KHJBL H POKHIKH
§ = ro (amaso- KBapueso-KaJaHILIATOBLIE KUJLI
= = HHTOBOTQ)
= 3aMEeleHHUs
IMoaanne Ksapuesbie XH/ILI ¢ MyCKOBHTOBLIMH OTOPOUKAMH, KBADIEBLIE Kb

* . H, Cvmoasuckuit u ap. (1966) nonarawor, uro rpanntel 5Tofl Gasnl TAKKE MOCYT HMeTh COGCTBeHHYIO KHABHYIO (asy.
** Hanuune Takux TrpaHuTon npejinoanaraerca B Oonee rayGAHHBIX HE BCKPBITHIX 3pO3Hell wacTax MaccHBa,



TaGauma 29
Koaunecreennsui munepasvubiti cocras epanuroudos bury-Hacudunckozo maccusa,

06. %
Maarno- | Kanu- AxueccopHple H pyJHble MH-
TMopoast Kpapt | gnas (M) | wmar [Clops Hepansl®* ( < 1% )

Cepsie  MenkoszepuucTsie |[23—38| 25—40 22—35| 4—15| Anatut, Marmernt cdes,
nop(upoBHAHEIE Tpa- (11—25) OPTHT, UHPKOH, PYTHI,
HHTHI (I0OPHT, TYPMaJHH

Pososo-cepuie  cpeaneaep- |25—38| 25—30 |30—46| 2—5 | Anatut, MarseTHT, uup-
HUCTBIE FPAHHTHL (11—18) KOH, MOHAINT, d.1100-
PHT, TYPMaJHH

JKuabHple rpaHHTHl paH- [30—38| 35—40 |95_35| 0—3 | Anatur, MOHAUHT, LHDPKOH
HHX (a3 BHeApeHHS (7—15)

Awazountoseie ansGuri- (20—35| 30—70 |[5—40| 1—5 | KoaymGur, xaccutepur,

3HDPOBaHHLIE W HHTEH- (0—3) LHPKOH, LHPTOJNHT, TYP-
CHBHO  aNbLOHTH3HPO- Manauy, rpasar, cdes,
BaHHBIE IPAHHTHI anaTHT, MOHALHT, TO-

paT, (UOOpHT H ap. **

* ITo panueim E. H., Cmonsuckoro u ap. (1966), SI. A. Kocanca m M. Il. Masypoea (1968).

** B KpeMoBuIX TOp(HPOGIACTHYECKHX HHTEHCHBHO anbOHTH3HpOBaHHEIX rpanntax E. H. CMo-
ASHCKHM H gap. (1966) oTmewasnuch Takxe MonHGAeHHT, OHPHT, rajeHar, cdanepur, rioGHepHT H
LIeeuT,

BeCbMa HEOTHOPOJHBI, YTO TPOSIBJISAETCS Kak B 30HAJbHOCTH MaccHBa
(cm. puc. 17), Tak u B IMHPOKOH pacHpoCTPaHEHHOCTH TPelHHHBIX Me-
TacoMaTHTOB (aJbOHTHTOB M KBapIEBO-aMa30HHTOBEIX 30H H ToJOCYa-
TO-TAKCHTOBBIX TeKcryp). Cpean anbOMTH3HPOBAHHBIX TPAHHTOB pas-
JauyaioTes: 1) HepaBHOMEPHO-3ePHHCTHIE NPEHMYIIECTBEHHO MeJKO- |
CpellHe3ePHHCTBIE  aMa30HHUTOBHIE  AAbOHTH3UPOBAHHBIE  TDAHUTEI,
2) moppupobracTHUECKHe aMAa30HHTOBBIC HHTEHCHBHO aJbOHTH3HPOBaH-
Hble PPAaHHTH], 3) KpeMOBBle NopdupobracTHyecKHe HHTCHCHBHO alb0u-
TH3HPOBAHHBIE TpaHuThl, 4) ambOuTHTH (Tada. 29, 30).

Meako- u cpedrezepHucTble AMA3OHUTOBbLLE QAALOUTUSUPOBAHHLLE
2panuTy. BHIJGJEHEl B IOTO-3amajHOll NPHKOHTAKTOBOH 4acTH MAacCHBa
(cm. pmc. 17). Onm uMeioT rojay6oBaTo-cepyio MJIH roay6yio OKpacky
H TakcuTOBOe AuOO rpybomoaocuaToe cioxenue, Mx cocraB: Meaxo-
TabAUTHATHIH HAH JeHCTOBHAHBIA aJbOMT, MaKCHMAJbLHBIH MUKDPOKIHH,
KBapl, nUHHBaAbAHT (Tabs. 29). ConepxkaHue aabbuta KoJjedsaercs B
IIMPOKHX Tpesieax, COCTaB/IAsA B Cpe/HeM oKoao 45%.

CrpykTypa mnoponsl rpanobiacToBasi H HeMmaTorpaHoGJacToBas,
HEOJHOPOAHAS MeJKO- H CpeJHe3epHHCTass A0 KPYNHO3ePHHCTOH, He-
peaxo nepexojsmasi Bmnopgupobaacrosylo, HeperoBanue noaoc H MmIIH-
poo6pa3HbIX NMATEH C PasJHYHON CTPYKTYPOil H COOTHOIIGHHEM IOpO-
4006pa3yIonuX MHHEPaJOB OOYCJOBIMBAET TAKCHTOBHIA OOMHK MOpPO-
Abl. B Hefi moBceMecTHO pacnpoCTpaHeHBl NMErMaToHHblE KBapIEBO-
aMa30HHTOBLIE 30HBI H NPOXKHJIKH KaK COIVIacHBle ¢ ee oOmeil mojoc-
YaTOCTBIO, TaK H CEKYIIHe ee.

Konrakrel HepaBHOMEPHO-3epHHCTHIX aJbOMTH3HPOBAHHBIX TPaHH-
TOB ¢ BMeNAlOMKUMH CJaHIaMHd OOBIYHO CONPOBOMKAAIOTCS OLHOH HIIH
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HeCKOJIbKHMH KBaplleBO-aMa30HHTOBLHIMH 30HaMH. Pexe BCTpeuaioTcs
HeMOCPeACTBEHHBIE KOHTAKTHl aJbOHTH3HPOBAHHBIX TDAHHTOB H CJaH-
IIeB C MaJOMOIIHLIMH 30HAMH aJbOHTHTOB HJH K€ TPHKOHTAKTOBBIMHE
ano3pynTHBHBIMH OpexudaMu. B GoabmuHcTBe Taknx GpeKuHil HeMeHT
NPEeACTABJICH aMa30HHTOBLIMH, B PA3JHYHOH CTENEHH aJbOHTH3HPOBAH-
HBIMH TpaHHTaMH, Hepeiko NepeXOAAIHMMH B nopdupobiacTHUECKHE
a1bOHTH3HPOBAHHbIe TPAHHTHL. OAHAKO BCTpedanTcss GPEKYHH, B KOTO-
PHIX IIEMEHTOM SIBJSIETCS CBETJIO-Cepasi TOHKO3EPHUCTAS MHKPOAILIHTO-
Bas Mopoja ¢ MHKPOyYaCTKaMH anJHTOBOIl CTPYKTYPHl H PeNKHMH
MEJKHMH (eHOKPHCTANANAMH [OJeBbIX naTtoB. IlociemarmaTHye-
CKHE H3MEHEHHsl €e BhIpaKeHbl B cjaadoM 3aMelleHHH (eHOKPICTOB
CBETVIOH CJIOJ0H ¥ TMOfABJEHHH HE3HAUHTEJNLHOIO KOJHYECTBa JelcTo-
BHAHOrO anbbuta. OUeBHIHO, 4TO 3Ty MOPOAY cJeAyeT paccMaTpHBATD
Kag c1a00 H3MEHeHHYIO 30HY 3aKa/JKH MaccHBa, INOJOGHYIO OMHCAH-
HOIl B MaccHBe «3amnaXHoMs».

CpenHesepHuCTHIE aMa30HHTOBLHIE TPAaHUTHL B (DOpMe IMLTUPO- H
#KHI000pa3HBIX TeJ BCTPEYAIOTCS TAKKe BO BHYTPEHHHX YacTAX Mac-
ciBa. PasMepbl TakuX Tel OGBIYHO HE TPEBBIIAIOT AENUMETPOB IO
MOHIHOCTH H MeTpa no npocrupanuio. OnHaKo BCTpeuaiotcss H Gojee
KPYIHBEIE JKHJIBl JJIHHOIO 0 HECKOJbKHX necsiTKOB MerpoB. CocrosT
OHH B OCHOBHOM M3 KBaplia H aMa30HHTAa ¢ TMOAYHHEHHHIM KOJHYECTBOM
anbbura, Pacnpenenenne u Mopdosorusi 3THX 06pasoBaHHil KOHTDOIH-
pyiotest TpemnHoBaToCThI0 (CMOAsHCKHIT 11 Ap., 1966). YacTs Takux Ted,
Cylsi MO TMPHCYTCTBHIO B HUX YYaCTKOB PEJHKTOBHIX CTPYKTYp, ABJIACTCS
H3MEHEHHBIMH JKHJIbHBIMH TpaHHTaMH, ADPVNHE Ke MpHHAAJexar K
00pasoBaHUAM CTaAHH KBapLEBO-KaJHIITATOBOrO MeTacoMaTH3Ma.

lopgupobracTuneckue amasonuTogole UHTEHCUBHO aAbOUTUUPO-
BaHHbIe 2PaHuTLL— Haubojee pacnpocTpaHeHHble aJbOUTOBBIE T'PaHH-
Thl MaccuBa. [To BHemHeMy 06JHKY H CTPYKTYpe OHH NONOGHBI aHaJIO0-
THYHBIM TOPOJAaM ONHCAHHBIX BHIIE MaccuBoB. HHTEHCHBHOCTH
rosyGoBaTo-3enenoil OKpacku NopQpupo6IacTHYECKHX DPAHHTOB MEHS-
eTcsl B IIHPOKHX mpelenax. Mectamu oHM mpHOOGPETAIOT XKeATO-GyphE
OTTEHKH — CKa3bIBaE€TCH NPHCYTCTBHE DHAPOOKHCIOB iKeqe3a. Xapakre-
PHCTHKA COCTaBa HHTEHCHBHO aJbOHTH3HPOBAHHEIX FPAHUTOB NPHBEIEHA
B Ta6i1. 29 u 30. Cnexyer OTMETHTH, YTO KPOME DELIETIATOTO MHKPO-
KJIHHA B NOPOJE BCTPEYAeTCs TaKiKe MIKPOKJHH-MHKponeptut. Coctas
CAIOZBI, CYAs 1O ONTHYECKMM KOHcTaHTaM (—2V=30—35°, Ng'=
=1,5672—1,574), orsevaer uu#HBaAb1uTy (Kosaan, KoBatenko u ap.,
1972). Mnoraa B wemryfixax -Ca10Abl MOKHO HabMI01aTh HeGOMbLIHE
CBET/IO-KOPHUHEBLIE NATHBIKH, M0-BHANMOMY, SBJISIOUHECS PEIHKTAMH
OoJee KeJe3HCTON CI0Abl — MPOTONHTHONUTA HJAH OGHOTHTA. B HekOTO-
puix oOpasuax (Yalle BCeroB30HAX yCHJAEHHs] anbOHTH3ALHN) HabiiIo-
JaloTcs CKOIVICHHS Yellyek CJI01bl pa3MepoM 10 1—1,5 M.

OtMeTHM TakKe NDPHCYTCTBHE TypMaJduHa, KOTOPHII 06pasyer
LIHHHONPH3MATHYECKHE KDHCTAJJIBLL, NJEOXPOHPYIOUIHE B KeJToBa-
TO-3€/IeHBIX H 3e/1eHOBaTO-OypeIX TOHax. Pa3Mephbl KPHCTAAI0B A0CTH-
raior 1—2 MM mo JyHHHOM ocH, Ha OTZeJbHBIX yyacTKax cofpepikaHHe
TYPMajiHHa CTOJNb 3HAYHTENbHO, UTO OH MOKET GBITh JIErKO YCTaHOBJICH:
NpH NoJeBbX HabMIoNeHHsX.

95



Xumuuecxkua cocras nopod

" i Tpanutw panunx da3 suenperusn (Pz) ANk GHTHIH-
BofEEe ok
i @ = 2 b
g lasn b = | 358
Kewnonens| By | 525 [CoPe semmoseomenue nopé- | Somcieptue. | £ | 2a=
:? ;‘:E:E Thie FPAHHTEI E ;E)E;ﬂ‘
e- | 883 2 | §%E4
BJ1-306115 /1-305 | |B1-324| |Ba-273 BJl-214a
SiO; 62,05| 66,83| 72,16 72,22| 70,45 69,89 73,13| 73,11| 72,84| 75,18
TiOs 0,80 0,64/ 0,27 0,87 0,36 — — 0.21] — 0, 15
Al 05 18,56 14,92| 14,97| 16,41| 15,28) 16,02} 14,71 15,28] 13,98 13,32
Fe;0s 6,75 3,48 0,64 — 1,00 3.3 | o 88 0,500} 3,10 0,71
FeO — 2.41| 1,01 1,14 1,42 J il 0,72
MnO 0,07| 0,08 0,04 0,01 0,02 — 0,07] — 0,04
MgO 1,42} 1,17] 0,52 0,50f 0,50 0,19 — Cr. | — Gt
Ca0 1,16]. 1,16 1,48 1,06/ 2,55] 1,22 0,43] 1,04 0,70 1,18
NasO 2,70 4,36 3,71| 4,14 4,56| 4,12 4,94 4,20 5,58 4,72
K.0 3,49| 3,38 4,01| 4,23 3,09 4,22| 3,80 3,39 20820 < R0n
BaO — == 0,03 — — — — = — —
Rb,0 e iy ) 711« i SRR o ) Bt SRR B T - S 0,01
Li,.O 0011015 ~— — 0,03 — — 0,02 — 0,005
P2Os 0,32| 0,16] 0,09 0,18] 0,23 — |.— 0,23 — 0,28
T 2,76 1,26 — 0:33] 0,80] — - 1,04f — 0,33
F 0,10, 0,98 — — 0,22 — - - 03810 — —
Cymma 100,09/100,05| 98,93(101,13/100,30 — .| — 100,88 — 100,60
—0=F 0,04/ 0,40 — — 0,08 — — 0,14 — —
Cymma 100,05, 99,65 — =2 - H00 22 == — 100,74 — ==
g
: : 3 ) o RN sos| A
Al . . top- | B M S0l G feane " o (828 €
Ka ap. (1966) |uenko Db ('1968)} wenko | <= < 2
<28 e

Kpemosote nopgupobaacruieckue UHTEHCUBHO aAbOUTUBUPOBAHHOLE
2paKuTHL PACTPOCTPAHEHBl B IEHTPAIbLHOI (aNHKaJbHOM) YacTiH MaccH-
Ba, e 00pasyloT 30HY, 06/IEKAONULYI0 KCeHOJIHT Naje030iCKHX TpaHH-
TOHI0B B anbOHTOBHIX rpanutax. Ha OosbmieM nNPOTSKEHHH IIHPHEA
5TOfi 30HHI, MO-BHAHMOMY, He NpeBHIIeT MEPBLIX METPOB H JIHMIb B
ABYX MecTax yBeauuusaercs fo 150—200 m (cm. puc. 17).
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Tadaunma 30
Bury-TAomcuduncrozo maccusa

DOBaHHEle IDaHHTH (Mz)

=) 0
= - it
o m @ ! o= 1
= O ]
=58 |=ES EES
Cpennesepmuc- - EE o, gs: g =
Thle aMasoHH- E’; 5 g3 E E  |Mopdnpo6ractaveckne amasomnm- gEas
TOBEIE alkGH- Sak Z88a TOBHe HHTeHCHBHO aJ1b GHTH3HPO- ¥ ®
tRiPoRamENe | agEZo | B28 AL BaHHble FPaHHTh Fg2E &
TPaHATHI ;‘.,’Egi SE8o8 g5k £
S28s | EcoEE g€z =
5uig | 88EE0 YREE 2
SE=E | axEIE e =
Eoal Oasgal 3 um -
| | Ba-212 | Ba-s04 ] |5Aa-296|51-284 | Br-azs | Ba-osan
71,35 72,20 75,02 71,10 72,44| 72,14 70,04 69,251 71,24 66,33

— — 0,06 0,02 — — 0,02} 0,02 0,05 0,72
16,30 16,31| 14,56 16,74 15,66( 15,60 17,11] 17,47 16,74 18,20
0,17) 0,63 0,14 0,46 0,49/ 0,31 0,42 0,43 0,90 0,40

0.28) 0,28 0,99 113 | 0,73 0,44 0,92 1,06] o.15 0,56
0,05 0,09 0,02 0,04 | 0,07 0,06/ 0,02 0,04] o002 0,11
0,07/ 0,18 0,33 0,08 [ 0,03 0,13 0,08 0.16] cu 0,75
e T 0,46 0,58 | 0,03 — | 0,46] 0,58 0.58 2,97
4,78 3,07 5,50 7,80 | 6,04/ 5,55 8,32 8,10 8.10 9,72
6,74 6,86 2,79 1,84 | 4,28 4,99 2,39 1,66] 916 0,34
0,04 — o £ — 1008 - Al =
S LS 0,03 0,04 [ — | — | 0,04 0,03 0,02 i
T B 0,01 0,12 ('~ f — 1 010 05| 0.10 .
0,02 0,01 0.14 0,04 | — | 0,04 0,04 0,04 0,9 0,20
— 1 0,23 0,46 0,12 | 0.271 — | 0,24 0.51| 0.2 0,30
SRk L 0,15 03 | — | — | 0,50 0,45/ o0.10 0,12
99,80/ 99,86/ 100,46 | 100,09 100,04 99,29/100,13 99,50 100,56 | 99,90
= 0,06 0,13 | — [ — | 0,20 0,18 0,04 0,05
S 19040 99,06 1 7| T | 9,08l g9 s5] o0 52 99,85
fflll-l];‘i!:(mgmol; C. A. I0p- f,;ﬂg:;{,-f”i; C. A. IOpuenko

ap. (1966) B ap. (1966)

ITo cBoemy COCTaBY H CTPYKType KpeMoBbie TPAHHTH TOAOGHB TTOp-
(pupoGractuyeckiy dMa30HHTOBLIM HHTEHCHBHO aNbOGHTH3HP OB AMHBIM
PPaHuTaM, B KOTOPHIe OHM COBepIIeHHO TIIOCTENEHHO NePEXOAAT 0 Mepe
YAQJICHHS OT KOHTAKTA € NaJe030HCKIM DPaHHTOHIAMH. :

OcHoBHBIE OTiIHYHS KPEMOBLIX MOPPHPOGIACTHICCKHX HHTEHCHBHO
anbOHTH3HPOBAHHBIX PPaHHTOB. OT nophupobaacTHueckmx aMa30HHTO-
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BHIX TPAHHTOB 3aKJI0UAIOTCH B caeiyomemM. B KpeMmOBBHIX IpaHHTax
PE3KO YMEHbIIaeTCs CO/lepiKanue CIIObl, KoTopas coxpaHsercs B Qop-
Me HeMHOTOYHCJEHHLIX. OYeHb MEJKHX CBeTJABX uemyek. [losiBasercs
y6orasi BKPalJIeHHOCTb CyJAb(GHIHBIX MHHEPaJOoB: IHPHTA, TaICHUTA,
caneputa H 1p. 3HAUHTEJBHO Yallle BCTPEUAIOTCs YUaCTKH OYPOBATHIX,
OKpallleHHBIX THAPOOKHCIaMH Keje3a aJbOuTOBBIX rpaHuToB. B oram-
yHe OT BOJASHGIPO3PAYHONO PEIleTYaTOr0 MHKPOKIHNHA aMa30HHTOBBIX
PPaHNTOB, MAKPOKJAHH KPEMOBBIX NPAHATOB UyTh GypOBATHI, 3aMyTHEH-
MBIl ¢ HEOTYETJHBO BhIpaeHHO{l pemeTkod. B To e BpeMs B KBap-
1I€BO-aMa30HHTOBBIX [IPOKHIKAX, 3a/JeTalolHX CPeli KPEMOBBIX IPaHH-
TOB # BOMM3H HUX, KaJHIONAT TAKOH K€, KAK B aMa30HHTOBLIX IpaHH-
tax. 3HauuTe]LHO ualle, 4eM B JAPYTHX Da3HOBHUIHOCTSX a/bOHTH-
3UPOBAHHBIX TPAHHTOB  MaCCHBAa, 3/leCb  BCTPEYAIOTCS  30HKH
anbOUTHTOB.

KoHTaKT KpeMOBBIX MHTEHCHBHO aJbOHTH3HPOBAHHBIX NPAHHTOB C
rpaHnTOMIaMH paHHHX (a3 uwerkuil. [ToJ06HO KOHTAKTY a/ibOHTH3HPO-
BAHHBIX DPAHHTOB €O CJAaHIAMH 3Iech OTMEUaloTCs ano3pynTHBHbIE
Opexkuny ¢ anodH3sl KPeMOBLIX NPaHATOB B Cepble H PO30BO-CEpHIE.
V kouraxra, B. mosoce mupuHoio 10—30 cm, HabGaOAaeTCA YCHACHHE
MHTEHCHBHOCTH aJbOHTH3aUHH ¢ O6GpasoBaHHeM MaJOMOIIHOH 30HLI
anb6UTHTA, a co CTOpPoHLl Gosiee JpeBHero npaHuTa — oOpasoBaHHe
Hemmpokoit (1—2 cM) 30HbI, 0GOraIEHHOH TeMHOH CIIOJIOM.

AabbutuTser BeTpevaloncss B GopMe #Kua000pasHblX, HIHPOBHIHBIX
M HenpaBHJAbHOH (GOpMBI Tesl cpeil aJdbOHTH3HPOBAHHLIX TPAHNTOB H
BOJb KOHTAKTOB aJbOHTH3WPOBAHHBIX TIPAHHTOB € BMeEILAOUHMH
claHnaMu M rpaHHTOMAaMH paHHMX (a3 BHeapenus. OTmeuaioTcs OHM
U B anoguszax aJbOHTOBEIX NPAHHTOB BO BMEIIAIOMHe CAAHIBI H IPEeB-
e rpanuTonabl. JnHa anbOHTHTOBBIX 30H 00bIUHO He mpesbiaer 1 M,
a morHocTb — 0,1 M. B oTAenbHBIX cygasX BCTPEeHaloTes Teja AJIHHOIO
92—3 M, momuocreio 0,2—0,3 M.

LlenTpanpHble 4aCTH albOGHTHTOBBIX 30H CJIOYKEHBl AHXHMOHOMHHE-
padbHEIM aJbOHTHTOM HEeMaTo6/1acToOBOH CTPYKTYpbHI, NOAOOHLIM ONH-
CaHHOMY BBHIIe B APYrHX MaccusaxX. Ilepexoi K HHTEHCHBHO asibOHTH-
3UPOBAHHOMY TDAHHTy OCYIIECTBJAETCS 4epes 30Hy  KBapileBOro
aAbOUTHTA C PeNMKTAaMH IHHHBAJbAHTA, KOHTAKT MEXAy aHXHMOHOMIH-
HepaJbHBIM M KBApLEeBHIM aJbOMTHTaMH YETKHH, Nepexoi MOCACAHEro
B anbOMTH3HpPOBaHHBI TpaHuT nocrenemsulii. [locaeroBaTeabHOCTh
3aMelleHHsi MHHEpPajsoB aJbGUTOM: Kaauummar, caloaa, ksapi. s
anbLGITUTOB MaccHBa He XapakTepHo oGpasoBaHHe 30H, 060ralleHHBIX
KBapleM H caofoi, Xkak B MaccuBax «LlemrpaabHoM-I» H «CeBep-
HoM-I1».

JKunvrote epanuroudsr nosonet asol BHEOPeHUs U METACOMATUIM
pannel nocaemazmaruveckol craduu 6 nux. IlpuBesem sjech Kpar-
KYI0 XapaKTepHCTHKY anodH3 H KHUJIO00GPAa3HLIX OTIIeMIeHHH OCHOBIHOM
aqp6nTH3HpOBaHHOH HETpY3uH. Ilocaepnne mo €BOEMY COCTaBy H OCO-
GEeHHOCTSM CTPYKTYPHl aHaJOTHYHBI TPAHHTOHJAM 3HIOKOHTAKTOBOM
30HB MaccHBa H B YaCTHOCTH MEJKO- M CpeJHe3ePHHCTBIM aMasOHHTO-
BBIM a/JbGHTH3HPOBAHHBIM npaHuTaM. B GosblumHCTBE ciyyaes anodu-
35 HHTEHCHUBHO aabOuTH3HpoBaHB (cM. 06p. BJI-304, Taba. 30). B
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Hanbo/siee TOHKOKPHMCTANINUECKHX («3aKaJeHHbIX») anodmsax (Hampu-
mep, 06p. BJ1-212, ta6a. 30) ans6utHsanus MeHee WHTeHCHBHA. B Hix
BCTPEUAIOTCS PENHKTHl €1a00 H3MEHECHHBIX AalIHTOBHAHBIX TPaHHTOB,
NOAOGHBIX OTMEUEHHBIM B LEMeHTe amo3pYNTHBHEIX Opexunii. [Iis amo-
(s upesBblyafiHO XapaKTEPHO NPHCYTCTBHE KBaplleBO-aMa30HHTOBLIX
00pasoBaHuil B OCHOBHOI Macce MOPOAL KaK B (JopMe 30H, JHH30UYEK,
NPOKHAKOB, Y4aCTKOB 060Jiee KPYMHO3EDHHCTOH CTPYKTYPLI, Tak H B
(popMe NPHKOHTAKTOBBEIX 30H H ¥HJ. B pajie cayuaes, ocobeHHO B Gonee
PAaCKPHCTAIIH30BAHHLIX ano(pH3ax, NPHKOHTAKTOBLIE KPYIHOKPHCTAJ-
JHYECKHe KBapUEBO-aMa30HHTOBLIE 30HBI, PA3pacTasch, MOUYTH LEJTUKOM
3aMemanT ¥KHIBHBIH NPaHHT.

Hannuse co6CTBeHHO JKHJBHBIX J€PHBATOB ME3030MHCKON HHTPY3HH
AOKa3bIBAeTCs MPHCYTCTBHEM J1aeK MEeJKO3ePHHCTHIX aMa3oHHTOBbIX
a1b6HTH3HPOBAHHBIX TPAHHTOB, B KOTOPHIX COXPAHAIOTCS DPEMHKTH arl-
JHTOBHAHBIX M JICHKOKDATOBLIX TPaHHTOB, cpPelH mopdupobaacTuye-
CKHX HHTEHCHBHO aJbOHTH3HPOBAHHLIX TPAHMTOB, a TAKKe Iepeceye-
HUSIMH aMa3OHHTOBBIX I'DAHUTOB anmo(H3 MaccHBa JKHJIAMH MeJIKO3ep-
HHCTBIX aNMIHTOBHAHBIX TPaHHTOB. ANbOHTH3ALHS M KBApPIEBO-aMa30HH-
TOBOE 3aMEeIeHHe B XKHIbHBIX IePHBATAX MacCHBA (0COGEHHO B KMIaX
IK30KOHTAKTOBOIl 30HLI) NPOSBJEHB 3HAUHTEJLHO icaafee, yem B ano-
¢u3ax raasHOi (asml.

Meraconarurel panued nocaemaemaruieckoil craduy mezo3olcKkodl
UHTPY3UU 8 ePAHUTAX paHHuX as eHedperusn. ['panutsl TiepBoit ha-
3bl — Cephle MEJKO3ePHHCTbIe NOPOAL ¢ (heHOKPHCTANIAMH PO30BOTD
Ka/lulnara i TeMHOrO KBaplia, DOCTHTalolHM i B NoNepeyHnKe 2—3 MM.
OHH CcI0KeHB 30HAaMbHBIM TJarHokaazoMm (Ne 11—25), kaaummarom-
neptuToM (Ap=0,59), xBapuem, GHOTHTOM, MYCKOBUTOM H XJOPHTOM
(cv. Taba. 29). B HeGOJBIIHX KOJHUECTBAX B NOPOJAE COAECPHHTCH TaK-
JKe JeHTOYHDI, MeJKOTaO0MUTYaTLIH H JIeHCTOBHIHBIH aJdbOUTH,

@enruT-MyCKOBHT PasBHBAETCH M 10 GHOTHTY, 06pasys KpYMHEIE
MJIACTHHKH, W 110 NOJIEBBIM IInaTaM (OpenMyLiecTBeHHO B (GopMe TOH-
KouemyiyaTblXx arperatoB). BuoTHT 3amelnaencss TakKe 3eJeHHIM
XJOPHTOM,

PosoBo-ceppie npaHuTHl BTOPOH (haswl M0 CBOEMY MHHEpaJLHOMY U
XHMHYECKOMY cocTaBy OJH3KH DpaHUTam nepsoit ¢assl (cM. Tadua. 29,
30.) B xauectBe OCHOBHBIX OTJIHYHI PO30BO-CEPBIX TPAHHTOB OTMETHM
uX Gosee JeHKOKPATOBHII XapakTep, cpejHe3epHHCTYI0 Oosiee paBHO-
MEPHYIO CTPYKTYPYy H M@HbLIYI0 OCHOBHOCTH IMJIarHok/aaza. B GoublIHH-
CTBE c/ydyaeB KOHTAKThl MEXAY MepBoil H BTOpOH (hazamMu peskHe, HO
0e3 30H 3aKaJKH, ¢ MHOTOYHCJIEHHBIMH allo(pH3aMH PO30BO-CEPLIX rpa-
HUTOB B cepblemoppnpoBuHble H KceHomuTamu, OHako Ha6a101aanuch U
NnocTeneHHble mepexoibl Mex1y HHMH, NPOHCXOAALNe, NpaBjaa, Ha He-
Gonbmom paccrosumn (B Macmrabe wrydHoro o6pasia). Ito cujie-
TeNLCTBYET O GJH30CTH BO3pacTa NPaHHTOB PaHHHX (a3 W MO3BOJAET
paccMaTpHBaTL Cepbie NpaHUTBl mepBoil (Gasbl Kaxk ¢auuio palHei
KPHCTAMIM3alHH («KOPKY») NMaJe030HCKONH HHTPY3HH.

[MocnemarmaTnyeckie H3MeHEHHs!, CONYTCTBOBABILHE NPAHHTOHIAM
paHHHX (a3, No-BHAHMOMY, ONpaHHYHBAIOTCH MPOLECCAMH XJOPHTH3a-
LIHH ¥, BO3MOXKHO, MYCKOBHTH3amHu. C HHMH 3Ke, Kak M0Jaraior
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E. H. Cyoaguckuit n ap. (1966), renernueckm cCBs3aHbl KBapleBbie
JKHJIBI, BCTPEUAIOHEeCs CPeay CJaHIeB U B CAMHX rpaniTax.

HanGoablinii HHTEpeC, ecTeCTBeHHO, MPeACTaBJs0T NpeopasoBa-
HHSI JPeBHHX TPAHHTOB, COINYTCTBOBABIIHE CTAHOBAEHHIO AJbOHTOBBIX
npaHMTOB No3/Hel pa3el. B cBAsu ¢ 3THM obpamaer Ha ce0s BHHMaHHe
MOCTOSIHHOE IIPHCYTCTBHE B NpAHHTAX PAHHHX (has MEJKHX 3epeH KBap-
113, PAa3BHBAIOLIMXCH MO MJATHOKIA3y H Kanaummnary. HHTeHCHBHOCTH
OKBaplleBaHHsI 3aMETHO YCHJIHBAETCS K KOHTAKTaM C ajJbOHTOBBIMH
rpaumtamit. [TapansenbHo NPOMCXOMHUT YCHJIEHHE CTENeHH MYCKOBHTH-
3annu nopoAs. Ha MecTe 30HaJAbHOTO NJIATHOK/Ia3a BO3HHKAIOT TCEB-
nomopdusie GyTaspooGpasnbie CTPYKTYpbi, 06pasoBaHHBIE anpbuTOM,
JINTHEBLIM (BEHTHT-MYCKOBHTOM M (II00PHTOM, ITH NOPOJBLL MO CBOEH
CTPYKTYpe M COCTABY BeCbMa HaMOMHHAIOT TPAHWTLl BHEIIHEH 30HbLI
3K30KOHTAKTOBLIX M3MeHenuii MaccuBa «CesepHoro-II», omHako 3jech
He o6pasyercs coOOCTBEHHO «3IK30rDEH3eHOB.

B nenocpencmsennoi 6aunszoctu (0,1—0,3 M) OT KOHTaKTa B rpaHn-
Te MOSBASETCS MeJKoTabauTuaThii ¥ JefcTOBHAHBIN anbOHT, KaJHIIIaT
[OJHOCTBIO TIPeBpAlllaeTcss B «pemleTdyaThiii» MaKCHMaJIbHBIL MHKpPO-
KaWH, ncuesaer GmotHt, a 3a wuM u xaoput. [Topoma mpmoGperaer
roay60BaTo-cepylo OKpacky.

Ha xontakre (0,—0,1 M) oGpasyercs 30Ha MeJKO- i CPpelHE3epHH-
croro nopdupo6IacTHIeCKoro aJabOHTH3HPOBAHHOTO IPaHUTa, MPHMEI-
Kaloulas K suA0KoHTaKTOBOMY aab6ututy. IlopdupobaacTsl npeacrapie-
HEl KBapUeM H MHKPOKIHHOM-TIEPTHTOM, OCHOBHAs Macca (CJOKeHa
TOHKO3ePHHCTHIM arperaTtoM anbliira, KBapua M MHKDOKIHHA C Boaee
KPYNHBIMH JUCTOYKAMH ITPOTOTHTHOHHTA H 3€pHAMH (JIIOODHTA. Boaee
TeMHasi OKpacka Yy3KOil NPHKOHTaKTOBOH 30HEL (1—2 cwm) o0b6yc1oB-
JeHa HauGoJblIeil KOHIeHTpalueil B Heil HHHHBAJbAUTA M (QJIOOpHTA.

Younenne aapbuTHzanuy BOJAM3H KOHTAaKTa, MOAOGHO TOMY, Kak 3TO
BMeeT MeCTO B TPEeIIHHHBIX 30HAX, aCHMMETPHYHAd 30HAJbHOCTb MeTa-
COMATHTOB OTHOCHTENbHO KOHTAKT4, HETKHH KOHTAKT, CONPOBOXKIAI0-
HAiicst AMOIPYNTHBHLIME GPEKUHsIMH, HE OCTaBAAIOT COMHEHHH B NpH-
HaJVIeKHOCTH PO30BO-CEPBHIX M NOPGHPOGIACTHUECCKHX aIbOHTOBLIX
IPAHHTOB K CAMOCTOSTENbHBIM HHTPYSHBHBLIM (hasaM.

HameHenus BMEeUaiouuy CAQHYe8, CONYTCTaYowUe aibburuzayuu
Mezozolickoll unTpysuu. Byemaoomue KPHCTAMIHYECKHE CHAHIELMPEN-
crTaBasior co60fi TeMHO-Cepble, YacTo IJIOHYATbIe MENKO- H CpelHesep-
HHCTHIE CJaHIEeBbIE MOPOJBI O 3HAUHTEAbHLIM KOTHYECTBOM KBAPUEBRIX
nefikocoMm. Omuu cocroar m3 xsapua (40—50%), denrnra-MycKOBHTA
(30—35%), annbura (20—25%), HeGOJIBLIOrO KOIHYECTBA amnaTuta,
PYIHLIX H aKLEeCCOPHbIX MHHEPAJOB.

Ha KOHTakTe ¢ adbOUTOBHIMH NPaHHTAMH B CcaaHmax o0pasyercs
TeMHO-KOPHUHEBAs OTOPOUYKAa WIMPHHOIO 10 HECKOJABKHX JIEHHMETPOB.
B sroii 30He HabGmiojgaeTcss 3aMelleHHe MYCKOBUTA NPOTOJHTHOHHTOM,
cozepxanne Koroporo gocruraer 30—50%. 3ameTHO YBEIMUHBAETCS
TaKKe KOJHUECTBO aabouta B nopome (xo 30—40%), mosmasiOTCs
3e/1eHOBATO-KOPHYHEBble KpHCTaibl (1—2 MM) AJHHHONpH3IMATHYE-
ckoro TypManuna. CTpykTypa NOpPOABI 3aMeTHO MEHAETCs B CTOPOHY
GoJlee OIHOPOAHO JIEMHAOTPaH0GIaCcTOBON H IPpaHoGIacTOBOM. B amno-
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CJIaHUEBOM METACOMATHTE PE3KO BO3pacTaeT coieprkaHue (ropa, JHTHSA,
HATPHsA M CYIEeCTBeHHO — kpemHHst (cM. Taba. 30). IlomoGHBIM Ke
06pasom H3MeHeHbl OGJIOMKH CJaHIleB B anoIpyNTHBHLIX OpeKyHaX.
Onanako nas Hux GoJgee XapaKTepHbl ABYCTIOASHBIE acCCOIHAUMH C
y4acTHeM (pOTOJHTHOHNTA H JHTHEBOTO MYCKOBHTA.

Obpasosanus craduu Keapyeso-KaAUUNAGTO8020 (AMA3OHUTOBO20)
3aMeenusa WHPOKO pacnpocTpalenbl Kak BO BHYTPEHHEH, TaKk H B 3K-
30KOHTaKTOBOH wacty MaccHBa. Mopdoaornueckne nposBIeHts CTalHu
pa3HoobpasHbI,

1. llnnpooGpasnble, JANH30M0L06HbLE, HEPEAKO HENpPaBHALHOI dop-
Mbl KBapLeBo-aMa3oHHTOBbIe 060cobaeH s cpeiHe- H KPYIHO3EPHHCTOH
CTPYKTYPLI, KaK Gbl «pacTBOPAIOLIMECT» BO BMELIAIOIIHX HX aJbOHTH-
3UpOBaHHLIX TpaHnTax. KpoMe KBapua M aMa3oHHTa OHH BCeria cojep-
KaT HeOoJblIoe KOJAHYECTBO LHHHBAIBAHTA M JEHCTOBHAHOTO a/b0uTa.
Hlnpuna Taxux o6pasoBanuil OOBIYHO He INPEBBILIACT NEPBLIX ICLHU-
MeTpOB.

2. IlerMaTon/Hble OTOPOUKH Y KOHTAKTA ANbGHTH3MPOBAHHLIX rpa-
HHUTOB CO csiaHuaM#u, MoliHoCTe X JoctHraer 2—4, uHorna 8 w, npo-
TAXKEHHOCTh — JeCATKOB MeTpoB. [To HaGuonennsm E. H. Cmoasuckoro
(Cmonsmckuit u 1p., 1966), He HCKAIOUEHO NPHCYTCTBHE MOAOGHBIX OTO-
POYEK Ha OTAGJNBLHBIX yYacTKaX KOHTAKTa aJbOHTH3MPOBAHHLIX patiu-
TOB € CepbIMH NOPGHPOBHAHBIMH. KOHTaKT TaKHX OTOpOYEK €O cjaH-
LaMH YeTKHH, ¢ aJbOHTH3HPOBAHHLIMU TPaHHTAMH — 6OJIee «PacilIbIB-
uaThiit». Ilo cBOEMy «c€OCTaBy OHH  4HAJOTHYHBI  TPEALLLYIIHM.
E. H. CmoasHckuit ¢ cOaBTOpPAMH OTMEHAalOT B HEKOTOPHIX CJAYUASX
NPHCYTCTBHE POTOBOil o6Manku. MecTaMu B HHX COXPAHSIOTCH YYaCTKH
MEJKO3ePHHCTBIX FPAHHTOB € PO3OBBIM KaJdHIIIATOM.

3. KBapueso-aMa3oHHTOBble C IHHHBAJIBIHTOM HAY TIPOTONHTHOHH-
TOM ZKHJIBI M IMPOKHJIKH CPEIHE3EPHUCTO, KPYNHOKPHUCTAJIHYECKOH H
NerMaToOH/IHON CTPYKTYPhi. PasmMeprl HX BapbUPYIOT B OUEGHL LIIPOKHX
Tpenesax H MOTYT JOCTHIaTh HECKO/NbKHX JAECATKOB METPOB IPH MOIIL-
HOCTH 10 mepBLIX AeuiuMeTpoB. OHH MOCTOSIHHO BCTPevalOTed B adbOH-
TH3HPOBAHHKIX TPaHHUTaX, CPeliM BMEHIAWIIHX CJAAHIEB B IK30KOHTAK-
TOBOH noaoce wHpnHoo 300—400 M, a TakXke B 30HE KOHTAKTOS anbOu-
THSHPOBAHHBLIX TPAHHTOB ¢ TPAHHTOMIAMH paHHMX (a3 BHEpPEHHs.
KBapueso-aMa3oHHTOBLIE KLl H TIPOMKHIKH TNePeceKaloT KOHTAKTHI
anbOHTH3HPOBAHHBIX TPAHHTOB ¢ GoJiee IPEBHHUMH TOPOIAMH, T'DAHHTHI
JKHJIbHOI CEePHIH, a Takxe M0JOCYaTOCTh HHTEHCHBHO a1b0HTH3HPOBAMH-
HBEIX I'paHHTOB. KOHTaKTHl MX € BMEIAIOIHMU NOpoAaMi 06LIYHO YeT-
KHe. 3aJierast B TpaHHTaXx, KBapIeBO-aMa3oHUTOBLIE TPOKHAKH OGBIUHO
HMEIOT OTOPOUKH (MM MepexOIHEle 30HBI), CJIOKEHHBIE MEeNKO3epHH-
CTHIM KBaplieBO-aMa30HHTOBLIM AnPeraToM ¢ HeGOJBIIHM KOJHUECTBOM
IWMHEBaAbANTa ¥ ambbura. Tena nonob6Horo mina (ocoGeHHo cpenn
anbOHTH3HPOBAHHBIX TPAHHTOH0B) NOCTOSIHHO COAEPIKAT HEKOTOPOE
KOJHYECTBO alb0HTa.

4. Kaqummmnar-Ksapuesbie MKH/B, B KOTOPHIX KaJHIINAT OKpALIeH B
KpeMOBLIE TOHA, UMEIOT MOAYHHEeHHoe 3naueHne. OHM BCTpewaloTcss B
LEHTPaNbHON yacTH MaccHBa cpean NnophupobIacTHUSCKHX HHTEHCHBHO
aJbOHTH3HPOBAHHBIX TPAHHTOB BOIH3H KOHTAKTA TIOCJAEIHHX € TPAHHTOH-
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namy pasHux ¢(as. MomgHoerp xKua oxkono 0,1 M, KOHTAKTH pe3KHe.
Kpouve xBapia W KajJHIINAaTa OHH COAep:KAT HeGOJbIIOe KOJHYECTBO
caonbl. TekeTypa KM PHTMHUHO-NOJOCYATAss € MEJIKHMH JiPY30BbIMH
nycroramu. [lnpuna nonoc xsapua npudausutenbHo | cum, xajaumima-
ra —0,2—0,4 oM.

Ob6paszosarius NO30HUX NOCAEMASMATUYECKUX CTAOWil B MAacCHBE
penku. X Kpyr orpaHuyeH eJHHHYHBLIMH KBapPUEBLIMH JKH/JIaMH C Myc-
KOBHTOBLIMH OTOPOYKaMH, BCTPEUCHHLIMH B IPHKOHTAKTOBBIX cjaaHax,
a TakyKe KBapLeBBIMH JKMJAAMH H MPOXKHIAKAMH CPeIH aabOHTH3HPOBAH-
HBIX FPaHHTOB M BMEILAIOMHMX HX MOPOJ.

Akuyeccopuble mMuHepaaibt aabOUTUSUPOBAHHLLY 2PAHUTO8 MACCUBA
(cM. Taba. 29) m3yueHB HELOCTATOYHO. B KauecTBe XapaKTepHBIX 0CO-
feHHOCTeH JaHHOro THMA aJbOHTH3HPOBAHHBIX TPAHHTOB OTMETHM (Y-
IIIeCTBEHHO HHOOGHEBO-IHPKOHHEBYIO CNelH(UKY aKIeccOpHOH MHHepa-
JH3allUd  MHTEHCHBHO aJbOHTH3HPOBAHHBIX TPAHUTOB, IOABIEHHE
TypMaJauHa ¥ cheHa. :

VI. MycroBAT-IIPOTOANTHOHNTOBEIL (GHOTHTOBLI) THII

Tun COOTBETCTBYeT OHOTHT-MHKDOK/IHH-KBaPIl-albOHTOBBLIM anorpa-
autam A. A. Beyca (1968). [logo6Hble anorpaHHThl YCTaHOBJISHLL B
KazaxcraHe, a Takxke B KOMIJIEKCAX «MOJOALIX npaHuToB» Hurepuu
(Grinwood, 1951; Jacobson e. a., 1958).

KiaccHuecKHM TIPHMEpOM JAHHOTO THMA MOMKET CAYXKHTh ONHH M3
maccuBo Kasaxcrana. Ilo eIMHOAYIIHOMY MHEHHIO HCC/el0OBaTelel,
MAaCCHB OTHOCHTCs K HanGojiee MOJIOAOMY B paiione (nosiHerepuHHCcKo-
My) KoMiuiekcy rpaHnTonaioB (ta6..31). On npnypouer K KymnoJOBHI-
HOii CTPYKTYpe NOJIOTHX TPEUHH OTAEJLHOCTH B KpPYMHOH HHTPY3HH
KaJeloHCKIX OHOTHTOBBIX TpaHuTOB. Tesno albOHTH3HPOBAHHBIX NpaHH-
TOB MMeeT MAacToo6pasHylo, H30THYTYIO B BHJE BHINYKI0-BOTHYTOH
JAHH3E GOPMY € OOpAIIEHHOH KBEpXy H IPOJMPOBAHHON /0 MOJOLIBBI
BeIMyKa0cThio (puc. 18). Ero momuocts mocturaer 100 »m, mromans
BHIX0/1a — OKOJIO0 1 KB. KM, KOHTaKThl TojiorHe (25—45°). [nasnoe Temno
CONMpPOBOXK/IAETCA CepHeil cybnapaJ/ie/bHeXx emMy anodus B NOACTHIAIO-
mux mopQHUPOBHAHBIX NPaHHTaX.

Aavburusauposanisle 2paHUTsL — CBETIO-Cepble, MeCTaMH pO30Ba-
THIE, PLIKEBATHIE WJH 3eJeHOBaThie MEJKO3ePHHCThIe MOPOABL MOpdu-
poBHAHOrO o6auka. OHu cocTosiT M3 JeHcToBHaHOro anbbura (30—
60%), xBapua (20—30%), mukpokmmua (20—30%), cmoast (1—5%)
W axieccopHuiX MuHepaaoB. Kax un B 60/buleli 4aCTH ONHCAHHBIX BbIIIC
anbOUTH3HPOBAHHBIX TPAHUTOB, OCHOBHAs Macca TOPOJABI CI0XKeHa
JefiCTOBHAHBIM 1 MeJKoTaGauTuaThiM anbouToM. KBapi o6pasyer 6oJee
Kpynubie (10 2—5H MM) H30MeTpHUYHbLIE 3epHA, COleprKallHe B KpaeBbixX
yacTAX BPOCTKH anbOura. B pacmosnoKeHHH TaKHX BPOCTKOB HaMedaer-
cst caabasi TeHIEHINS K 0GPA30BAHHIO KOHIEHDPHUECKHX 30H, OXHAKO
CTPYKTYPBI THIIA €CHEKHOTO KOMa» J151 aJbOATH3HPOBAHHBIX TPAHHTOB
MaCCHBA He XapaKTepHbl. BoasHONPO3pauHbIi pPeleTdaTslii MUKPOK/INH
BeTpevaerTcs B GopMemaHHIHOMOPPHBIX 3epeH, HMEIOUIHX B cpejHeM
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Ta6anua 31

Cxema ¢opsupoeanus nopod w MUHEPAALHBLY 00PA30SAHIL MACCUBA AAbOUTUIUPOSARKLIY 2DAHUTOS MYCKOSUT-NPOTOAUTUOHUTOB020
runa (Kasaxcran)
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Puc. 18. CxeMa reoforHuecKoro CTPOCHHsT MACCHBA aJbOHTHSHPOBAHHBIX IPAHHTOB MYCKOBHT-TPOTOJHTHOHHTOBOTO (6uo-
THTOROr0) THNa (COCTABAeHa ABTOPOM C HCIOJLIOBAHHEM M

arepuanos H. ®. Iessrepuxosa, C.Tl. Epuosa u ap.).
1 — nophHpoBHAHBIE TPAHHTH] 2 — MEJKO3CDHHCTLIC IPAHNT-ANAHTLI;
HHTH; & — anbOMTHIHPSBAHHLIC TPaHHATLL

3 — nuoputoBre nophupuTh; 4 — cnabo aabGHTHIHPOBAHHBIE pa-

6 — HHTCHCHBHO anbOUTH3HPOBAHEBIE TPAHHTH; 7 — KOHTAKT anbGHTH3HPOBAHHBIX FPAHHTOBR

H BMOULAIOUIHX NOPQHPOBHAHLIX TFPAHATOB C 30HOH HHTEHCHBHO anbOHTH3APOBAHHBIX TPAKHTOR SHAOKOHTAKTA H anbOHTH3HPOBANIKIX

rPaHHTOR SK30KOHTaKTa; 8 — KBapUeBO-KaTHIINATOBLIC 30HLI U JKUABl; 9 — rpeit3cHoBBIE KBl H CONYTCTBYIOULAf HM rpefisennsa-

uHA; 10 — raG6po-AHOPHTH; [l — MEPBHUHO HHTPY3HBHbIE KOHTAKTLI (¢) # TpaHMUBl MEKAY PASHOBHAHOCTAMH adbOHTH3HPOBAHHBLIX
rpaunton (6); /2 — 3J€MeNTBl 3a7eratisl HOJOTHX TPCULHE OTACALHOCTH.




HECKOJILKO MeHbIIHe padMepsl, YeM 3epHa KBapia. Kak U nocaentue, oHHI
CONEpXKaT BPOCTKH MeJKOTaGJHTYATOr0 M JeHCTOBHIHOTO aJu0uTa,
TACOTEIOLIHE K KPaeBBIM vacTsaM 3epeH H TpeunHkaM. [lpeoGaamaer
NPOTOJUTHOHHT (JHTHEBEIH GHOTHT) ¢ HEOOBIYHO BLICOKHM IS CJIHOI
ITOTO THIA COJep:KaHHeM JByxBajeHTHbIX KaTHoHOB (Komanb, IOpuen-
ko, 19726). On o6pasyer meakue (mo 1—1,5 MM) uemyiikn ¢ pe3KHM
NJIE0XPOH3MOM OT CBETJIO-KOPHUYHEBBIX /10 TEMHO-GYPBIX TOHOB.
CeeTsibie CJIObBI 3aMelaloT TIPOTOJNHTHOHHT M 06pasyioT caMo-
crosiTesbhble yentyiiku, Comepxanue oknen aurng B mux 1, 2%, crpyk-

TypHeii THI 1M (6==9,096 A) u 2M,, 2V — 32—35°, wuTO TMO3BOJSAET
OTpeJeNUTh X KaK JHTHEBHIH (eHrHT-MyckoBHT. He HCK/IIOMEHO TaK-
JKe NMPHUCYTCTBHE NIHHHBAIbANTA. CBET/BIE CJAIOABI 3aMETHO IIEOXPOH-
pyIoT B roayboBaTO-3eEHBIX TOHAX.

ITporonurnonut o6eYHO pe3Ko MpeobaanaeT Haj CBETJBIMH CJIO-
naMu. B Goabiiell yact# anbOHTH3HPOBAHHHIX TPAHUTOB OTHOIIECHHE
TPOTOJNHTHOHHT — CBETJas cliofa KoneGaercs B mpenemax 20:1—5:1.
ConepikaHue CBeTJBIX CJA101 B oduleM BO3pacTaeT B NPHUKOHTAKTOBBIX
(ocobenHo BGAM3M Jexauero Goka) 30Hax maccuBa, rpy6o KoppemH-
PYSiCh ¢ HHTEHCHBHOCTBIO adbOMTH3ALHM rpaHuTOB. B obpasiax c Hau-
GoJiee BBICOKHM OTHOCHTEJNBHBIM CO/Jep:KaHHeM MPOTOJHTHOHHTA OTMe-
yaercd MeaKoTabAHTYATHIR M HrosabyaThlii pubexkut. Kpome caion B anib-
GHTH3HPOBAHHBIX DPAHHTAX BCTPEUAIOTCH €IWHHUHEIE UeIYHKH XJOpHTA.

ITo cocraBy anbOHTH3HPOBAHHBIE TPAHUTH BAPLHUPYIOT OT ¢aAabo
aabOUTH3HPOBAHHBIX 0 WHTEHCHBHO a/bOHTH3MPOBAHHLIX H aJbOHTH-
ToB (taba. 32, 33). B oraMyMe OT PacCMOTPEHHLIX BHIIE MaCCHBOB,
IePeX0/ibl MeXKy Pa3HOBHIHOCTAMH aJb0HTH3HPOBAHHBIX DNPAHATOB TIO-
cTeNneHHBIe W NPOMCXOAAT 6e3 NMPHHIUNHANBHBIX H3MEHEHHH CTPYKTYPHI
nopoasi. P. M. Macryros (1960a) yxasbiBaa Ha NpHCYTCTBHE B MacCH-
Be aJbOHTH3HPOBAHHBIX JaeK TOHKO3EPHUCTHIX aNIHTOB ZKHILHON CepHH
aJnbOHTH3HPOBAHHON HHTPY3HH.

HauGonee HHTEpeCHOHW YepTOi 30HAJBHOCTH MaccHBa SIBJASETCH
yCHAeHHEe aaL0HTH3alHH KakK K BHCAUEMY, TaK M K JeKaueMy KOHTaK-
TV HHTpy3un (cM. puc. 18, taba. 32), mpHyeM y Jexkauero KOHTaKTa
yCWIeHne anbOMTH3AUHH TPOsBJIeHO B 6GoJee WIHPOKHX Macmradax.
MaxecnmanbHble JKe KOHILEHTPaLUWH pellkoMeTa bHEIX aKIecCopHeB ycTa-
HOBJIEHbl B BHCAYEM OOKY MacchBa. JIHIIb B HEKOTOPBIX cAydyasx Yy KOH-
TakToB HAOMIOAANHCL BECbMa MAaOMOLIHbIe 30HKH adbOuTHTOB. Hamie
anpOUTHTEL 00pasyloT Meakde maHpooOpasHble Tesla cpeiH albOHTH-
3WPOBAHHBIX TDAHATOB. [ paHHIBl 30HB KBApPLUEBOro aJbOHTHTA
¢ anbOMTH3HPOBAHHBIM TPAHATOM UYeTKHe, OHH NOLOOGHLI OIHCAH-
HBIM BBILIE,

Hamenenus emewarouux 2panuTos, conyTeTayouiue aiboutusayun
nozdnezepyuHcKoll UHTpy3uL. BMellaomne TPaHHTHL COCTOSIT H3 OJH-
rokjiasa, KBapua, KaJulinaTta, XJOPHTH3HPOBAHHOrO GHOTHTA, HeGOoJb-
IIOro KoJHuecTBa (hIIOOPHTA, NHPKOHA, aMaTHTa H PYAHOrO MHHepaJa.
Kanumnar npeacrasied HepelleTyaTofl NEePTHTOBOH pasHOBHIHOCTHIO
i MukpoxaunoMm-neptuToM. [lnarnoknas cepuuutHanpoBad. JKuibHas
cepHsi NOP(PHPOBHIHLEIX TPAHHTOBR OOBEAHHAET MHOTOYMC/IEHHBIE Teja
GHOTHTOBHIX TPAHHT-ATIJIATOB, a TAKKe AAlKH JHOPHTOBLIX IOP(HUPUTOB
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Tabanua 32

Codepricanue HOPMATUBHLLX aAA6OUTA U OPTOKAG3A 8 NOPOOJAX MACCUBA MYCKOBILI-
nporoauruonutoso2o runa (Kasaxcrawn), Y

AnbGHT OpTokaas
o~ 1
o | 220
Cpemiee & = A
Tlopoasi (pue;uwo gé ; % ?.»:’
aHaNH308) 52 =S g%
E: |8 |62
Bmemaiomue nop¢HpPOBHAHBIE TPaHHTH . . 32(14) [26—37| 27(14)]25—30
To me B 30He GHAKAMIIEr0 IKIOKOHTAKTA MACCHBA 33(6) [30—39] 24(6G) |18—28
Ammater . . RN o 34(8) |26—45|26(8) [23—28
INopoau anbﬁmnanposannou I;H'rpysmz
cnabo anbOHTHIHPOBAHHBIE (LEHTPAdbHAS YacThb
Tenma) . . B A N e e e B, 30(2) |28—31|28(2) (28—29
aubﬁun{aﬂpoaamn-w L e i 44(20) [40—49| 22(9) [17—25
HHTEHCHBHO anbﬁmuauposamrbse (Bucsiumit  Gox
meAa)s - . e 53(3) |51—56) 18(3) [14—20
HHTCHCHBHO aT]lx()HTll:-l}lpOBal{the (.nuxaqml GOK
Tena) . . r e e i oS S SER(D). 1 B0—60]:22(9) 1926
KBADUEBHE afMbOHTHT .. . . . . . . . 91(1) =
Cpensee no teny . . 48(35) |28—68| 21(35)] 7—29
Kaaummar-ksapiesas WHaa B mlTem.nBuo anu6i-
THSHPOBARHOM TPAHATE - hlaiots, - o et 8(1) — | 30(1) —
Ipeftsermt . . 3(3) 1—8 | 20(3) |16—22
['peiisenHIHPOBAHHbIE a1bGHTHIHPOBANNbIE rpannTh 27(3) |24—30(25(3) (23—28

HsmeHenns nophHpPOBHIHBIX TPAHHTOB W IPaHAT-AIJIHTOB B 3K30-
KOHTAaKTOBOI 30He a/JbOMTH3HPOBAHHBIX NPAHHTOB BHIPAXKAOTCA B IO-
ABJEHWH B HHX HEOOJAbIIHX KOJHYECTB MEeJKO3€PHHCTOTO KBapua H
MeJKOTabauT4aToro anbbHTa, YBEJHYCHHH [OJH PEUIeTYATOrD MHKPO-
KJIHHA 110 OTHOMEHHIO K KaJMHIINATY-HePTHTY H YCHJIGHHH MYCKOBHTH-
sauun. B soHe Gumikafimiero 3K30KOHTaKTa IIHPHHOIO OT OJHOTO [0
HECKOJbKHX J€IHMEeTPOB 3TH H3MEHCHUs NPOABICHBI 3HAUHTENbHO CHJIb-
Hee. OObIYHON CTAHOBHTCS JeAHOPTHTH3ALUMA MJIANHOK/IA3a, COMPOBOK-
JAaoliascs 3aMellenneM LeHTPaJbHBIX YacTeH 3epeH MYCKOBHTOM H
(paoopurom. Habaonaercs taxike obGpasoBaHue aqbOHTH3HPOBAHHBIX
rpaHHuTOB, IO CTPYKTYPe M COCTaBY MOJOOHBIX TPAHHTAM aJabOHTHU3HU-
poBanHOi MHTpy3un (cM. Taba. 33, Ne III-50). OxHako CHJIOLIHOMR OTO-
POUYKH BOKPYT albOHTH3HPOBAHHOTO MACCHBA OHHM He 00pasyloT.

KoHTakT M3MeHeHHEIX BMEIAIOIHX NPAaHHTOB C aJbOHTH3HPOBAH-
HBIMH PPaHHTAMH M aJbOHTHTAMH FHIOKOHTAKTOBOH 30HBI JIOCTATOYHO
YeTKHH, IOJIO0KEHHe ero Jerko (QUKCHpyeTcs mpH TOJeBLIX Habaiomxe-
HUSIX.

Keapyeso-kaauwnarossie u Kaiuwnar-xKeapyesole xuibHsle o6pa-
3080HUA, KAaK U B IPOUYHX MACCHBAX anbOHTH3UPOBAHHBIX TPAHHTOB,
pacnpocTpaHeHEl NPEHMYIIECTBEHHO B INPHKOHTAKTOBLIX yYacTKax
maceusa. OCHOBHAs HMX Macca coCpenoTodeHa BOMU3H BUCHYEro KOH-
TakTa aJbOHTU3HPOBAHHON MHTPY3HH (cM. puc. 18).
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TaGanma 33
Xumugeckud coctag nopod maccusd aAbOUTUSUPOBAHHBLY 2PARNTO8 MYCKOOUT-NPOTOAUTUONN TOB020 (GuoTuTo8020) Tuna (Kasaxcran)

Bueralonue rpaHuToRsl (Kafe A0HCKH 1 KoMIIeKe)

—_
I'panuToHAb a1bGHTH3IXPOBANHOTO Tesda (Mo3fHerePURHCKHI KoMmiexc)

ég) : = nopthupoBnaHbie MelKo- H Ié §§
E8ES cpe/ie3ePHACTBIC TPaHKTH g ol
%E_E g [«\Hou_m:isil'lc_re:3}:3::;:;;103().’1 E :EE
- ] =2 0 =
Kg::;.o' ggé E = - gm | B é E “'“%f;?l,i;L"?[‘,Z‘f,i‘}g" ant GHTHAHPOBaHHBIE TPaHHTH
gfak L& LE Sl Fa | Poy
i 3 o3 L o =3 Hod
B =2 Z e o E O & 2 e o ErE
= o= = == % | = o
2288 22 | 2¢ o8| B8 | &8 | 2&8
111-36 r 111-38 I 111-52 l 111-8 IlII-51 | 111-50 llll-53 , 111-40 rI]I-?Bl 1 | 2 47 | 46 | 111-3 | 111-94 ||IH-50’ 111-49
Si,0; 76,43| 75,96 76,51| 76,82|74,48| 74,06| 76,54 75,33 71,34| 76,46| 75,64| 73,56(73,95| 74,05 74,66| 73,00 75,68| 72,58
TiO. 0,15/ 0,15 0,18 0,18 0,25 0,13[ 0,12 0,12 0,25 0,03 0,03 0,10{ 0,12| 0,02 0,16] 0,10 0,09 0,12
AlLO, 13,08| 13,41| 13,23[ 12,8713,60( 12,87 14,00| 13,80|15,73| 14,11| 14,70 14,58|14,14| 13,81| 13,47| 14,66( 14,00 14,34
FeyO4 0,27 0,50| 0,52| 0,44| 0,63] 0,35 0,36( 0,41 0,28/ 0,72] 0,72 0,96 1,49 2,05 1,22| 0,93 0,32] 1,46
FeO 0,70| 0,49 1,04 0,350 0,94] 1,19/ 0,42 0,95 1,82 0,14 0,07 0,88H. 0.l 0,200 0,57 0,70, 0,84 0,56
MnO 0,08 0,04| 0,04 0,04 0,04 0,25 0,02 0,20| 0,04/ 0,12 0,12 0,20/ 0,28/ 0,38 0,10 0,17 0,07 0,17
MgO 0,41/ 0,68 0,41 0,54 0,41| 0,41] 0,13 0,41 0,54/ 0,09 0,03 0,14/ 0,20 0,19 0,12 0,41 0,27 0,54
CaO 0,56/ 0,56/ 1,12 0,84 0,56/ 0,70 0,56 0,70| 0,84/ 0,16/ 0,16 0,21] 0,40 0,25 0,35 0,42 0,42| 0,42
Na,O 3,78/ 3,65 2,97| 3,37| 3,65 5,00 3,78 3,91| 3,51 3,96| 4,53 4,73| 4,88 5,48/ 5,27 5,40 5,54| 5,54
K;0 4,21 4,211 4,09 4,21 4,70 4,33 4,20 4,25 4,70 3,80 4,88 3,93 3,93 3,67 3,48 4,09 3,01 3,85
RbyO 0,03 0,03 0,02 0,02 0,03 0,11| 0,03 0,08| 0,03 £= — — — — 0,09, 0,11 — 0,11
Li,O G |y 'Coe Ca. | "Ca| Gx. | 10,23] €n. | 0502} :0,03 — — — —_ — 0,05 0,07 0,01 0,11
P;0s 0,03| 0,02 0,05 0,04 0,05 0,04/ 0,02 0,04| 0,17 0,04 0,02 0,06 — — Cn..| 0,03/ 0,02] 0,04
Hy,0% — - — — A — - — - 0,04 0,22 0,37] 0,26 — —_ — —
Il n 0,33 0,29 0,38 0,54 0,50 0,55 0,25 0,36| 0,66 0,58 0,40 0,66 0,25 — 0,46 0,31 0,19 0,48
7 0,13| 0,24 0,26 0,22| 0,14] 0,17 0,12 0,17 0,13 —_ == —_ — — Q2219 0,17] -0, 121 0586
Cymma 100, 06/100,00/100,57|100,27|99,84(100, 22/100, 44 100, 58(99,94(100,27(100, 89{100,26|99,91|100, 36{100,22{100, 43{100, 53 100,21
—Q=F 0,06/ 0,10 0,11 0,10( 0,05 0,08 0,05 0,08 0,05 — = — == —- 0,09 0,08 0,05 0,15
Cymma 100,00| 99,90[100,46|100,17|99,79|100,14|100,39{100,51{99,89 — = - - — |100,13]100,35/100,48/100, 06
Ananutak
HJIH CChIJI- C. A. IOpuenko P. B. Macryroe 3. A. Cesepon C. A. IOpueHgo
Ka (1960a, G) (1961)




Okonunanne Taba 33

['panutou/ibl anbGHTH3HPOBaHHOTO Tela (mosgHerepUHHCKHH KoMILIeKe)
y & L 6
58| i =,
é?@g &Em 38;}
L mu = - 2
KoMnouent HHTCHCHBHO aJLGHTHIHPOBaHHbE TPaHHTH %= B rgi%‘égg; ngg‘é::‘:- ?; E‘
2 ‘égg 3POBAHHOM rpaiuTe L9z
228 =83 ﬂ-&%
g2F rllsge 88
£52 | 388 2iF
50 9 L e ess | 1-a7 | 1ss | anieer omra U)o L mives | Trrtiowe |- nmrent
Si,0, 74,42 72,21 7167 72,26 73:22 70,80 70,57 70,00 69,11 79,19 83,86 50,88
TiO, 0,10 0,02 0,12 - 0,12 0,14 0,32 0,12 9% 0,16 0,08 0,27
AlLOy 13,23 13,5 14,56 16,35 15,55 15,29 16,38 16,65 18,30 12,74 9,10 19,70
Fe 0,4 1,42 2,12 1,31 1,19 0,60 1,23 0,27 0,51 0,40 0,80 0,78 || 1.95
* FeO 0,42 H. o; H. 0. 0,14 0,78 0,21 0,14 0,57 0,50 0,79 0,43 |J X
MnO 0,12 Ca. 0,05 - 0,08 0,21 0,50 0,02 0,02 0,12 0,09 0,10
MgO 0,33 0,18 0,21 . 0,08 0,54 0,12 0,40 Ca. 0,10 0,15 H.o. 0,64
CaO 0,30 0,29 0,23 0,93 0,42 0,35 0,88 1,00 0,40 0,52 0,52 10,02
Na,O 5,71 5,71 8,11 6,28 5,80 7,24 1,25 8,10 10,80 0,38 0,40 3,46
K20 3,21 3,54 3,44 2,35 3,25 3,61 3,91 2,58 0,34 3,78 3,13 7,50
Rb;O - - e — 0,08 0,09 0,05 0,05 0,00 0,06 0,07 0,12
LisO — — — . 0,01 0,03 0,00 0,05 0,00 0,01 0,01 0,01
Py05 =5 — - — 0,01 €t G, 1 i - 1 T 0 G, 0,09 Ca.
H0 0,22 0,35 0,05 0,08 — — — = — — — 2,6
Moo 0,23 0,30 0,45 0,64 0,30 0,02 0,01 0,43 0,25 1;78 0,98 —
Bl 0,08 - - - 0,16 0,18 0,12 0,06 0,08 0,19 0,20 7,10
Cymma | 99,96 99,87 | 100,10 | 100,30 | 100,77 99,52 | 100,80 | 100,18 | 100,30 -[ 100,66 99,74 | 103,64
—O=I 0,03 — — — 0,06 0,07 0,05 0,02 0,03 0,05 0,08 2,98
Cymma 99,93 - - — 100,71 99,45 | 100,75 | 100,16 | 100,27 100,61 99,66 | 100,66
Auanutik| 3 A, Cesepos (1961) P. 1. Tas- C. A. IOpuenxo
HJAN CCBIJI- PHJHH
Ka (1957)




Hau6onee yactsl masoMouusie (1o 0,1—0,3 M) meTacomMaTHyecKue
KHAB M IPOKHIKH, CAeAYIOIIHe BIOJb KOHTAKTa MaccuBa M BOIH3H
Hero (cm. puc. 18). OHnm o6Gpa3oBaHbl IErMaTOHAHBIM TpPaHOGaAaCTO-
BLIM arperaToM KpHCTaJ 0B KBapla ' MHKPOKJIWHA, COAEpPIKAalIHX
BPOCTKH JieHCTOBHAHOrO anbOurta. KpoMme 3Toro, B KuJIax IpPHCYTCTBY-
eT HeboJblloe KOJHYECTBO JIeHCTOBHIHOIO albOHTa, TEMHO JHTHEBOII
CJIO/IBI THIIA NPOTOJHTHOHHTA-IIHHHBAJBANTA H AKIECCOPHBIX MHHEpa-
J0B. Kaaunmnar Hepenko uMeer rony6oBaTo-3eneHylo okpacky. Muren-
CHBHOCTb OKPaCKH OOBLIYHO HEBBICOKA H B Npejie]ax 0JHOTO KPHCTAJNa
BecbMa HepasHoMepHa. COOTHOIIEHHe PO30BOr0 H roJay00BaTO-3€1eHOr0
Ka/JHIIITATOB B OTAeNbHBIX Kuaax gocrturaer 1:1. KontakTel kBapieso-
KaJHIINAaTOBLIX 30H ¢ BMEHIAKUIHMH albOHTH3HPOBAHHLIMH TPAHHTAMH
nocrenenuble. B okomoxnabHoi nopoae Habmogaercs paspacranue Gia-
CTOB KBaplla H MHKPOKJIHHA. Me/IKHe CYIeCTBEHHO Ka/HILINAT-KBaple-
Bble 0GocobieHns B IIHponofo6Hbie 06pa3oBanus Moiiknaorpanobaac-
TOBOI CTPYKTYPBI BCTPEYAIOTCs CPeH aabOHTH3HPOBAHHBIX TPAHHTOB I
BHEe CBSI3H C KBapleBO-KaJHUNATOBbIMH xumaMu. [To mMepe ynaneHus
OT KOHTaKTa BO BMedlaiouge MNOPGHPOBHIAHbIE TPAaHHTH KBapUEBO-
KaJIHIIIATOBBEIE 30HLI IPHOOpeTaloT Bee Oosiee YeTKHI KHIbLHBI 00MAK,
HX KOHTaKTLI CTAHOBATCS DOJIEe PE3KHMH.

3HaunTeNbHO peXe BCTPEYAlOTCs KPYNHBIE TErMaTOHAHBIE HKUJbI
MOIIHOCTBIO /10 HECKOJbKHX MeTpoB (cm. puc. 18). B cocrase rtakux
MU KBapl siBHO mpeoOJgajaer Haj MHKPOKJIHHOM, a B IEHTPaJbHbIX
HacTAX OTMEYaloTcd KBapleBble aiapa. KpHcTanap Kaauiinata aMeioT
pasmepnl 10 10—15 cM, B HEKOTOPHIX Caydasx — J0 NOJAyMeTpa u 6o-
Jee. Hapsany ¢ posoBbIM MHKDOKIHHOM BCTpeYaeTcsi HepaBHOMEPHO
OKpaIleHHbi /e HbIH aMa30HuT.

[peasenusayun. B MaccuBe 3aKapTHPOBAHO HECKOJIBLKO KBAapIEBHIX
AKHJI, CONPOBOMKIAIOMINXCS NPeH3eHOBBIMH OTOPOUKAMI, €IHHHUHBIE 30-
Hbl OKOJIOTPEHIMHHBIX TpPEeH3eHOB H TPEf3eHH3WPOBAHHBIX DPAHHUTOB
(cm. puc. 18). MomHocTh KBapuUeBLIX KHJA JOCTHraer 4 M, mupHHa
rpeiideHoBbIX oTOpouek — 0,5 M. OKoJIOKH/AbHBIE TpefiseHsl ¥ rpelize-
HBEl TPEIIHHHBIX 30H (COCTOAT H3 KBapla, CEepHILHTA Y PO3ETUATOTO
MycKOBHTA. B MeHee M3aMeHEHHEIX INPaHHTaX K HHM R06aBJsiOTCS CHa-
uasa MHUKDOKJMH, a 3aTeM mTJardokjaas . B 3aMeTHEIX KojuuyecTBax
rpeH3eHN3HPOBAaHHbLIE TPAHUTHI COLEp:KAT Takke ¢uwoopur. [To cpoeil
CTPYKType I'peii3eHsl NOL00HE Tpeii3eHH3HPOBAHHBIM 10POaM MAaCCHBA
«CepepHoro-1I». Meixue rpeii3eHOBble MNPOXKHIKH, 4 TAKKe MHKPO-
HNPOXKHIKH CePHIUTA, ICEBAOMOPHO3Ll PO3ETYATOr0 MYCKOBHTA MO paH-
HHM CJAI0AaM JIOBOJIGHO 4acTO BCTPedaloTcs IIPH NPOCMOTpE MHLIH(OB
a1b6HTH3HPOBAHHEIX TPAHHTOB.

Bosiee mo3jHHMH 1O OTHOLIEHHIO K DPEH3€HOBbIM JKHJIaM fABJIAIOT-
sl MPOKHJIKH M NATHHCTbE 00pa3oBaHHs JKENe3HCTOl CAIOAKH U ApY-
PHX OKHCJOB JKeJe3a ¥ Maprasia.

Axyeccopras smunepasusayus. TloMuMo OOBIUHBIX AJsl aJb0OHTH3H-
POBAHHBIX NPAHHTOB KOJAyMOHTA H (JI0OPHTA, HEOOXOAHMO MpPEXIEe BCe-
ro OTMETHTb TOPHT, MarHeTHT M Ma/jakoH. Cmopaniuyeckn BCTpeMaloTCs
Takke pubekur u TypmanauH. HecMoTps ®a TO, YTO HHTEHCHBHOCTH
anbOMTH3AIHN PAcTeT W K BHCAYEMY, H K JeXauyeMy KOHTAKTYy MaccH-
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Ba, HaubOoJjee 3Ha4HTeJbHBIE COJNEPKAHUA KOJAymMOHMTa, ManakoHa, TO-
pHuTA M (AIOOPUTA YCTAHOBJEHLI B BHCAYeM GOKy anbOHTH3HPOBAHHOM
AHTPY3HH.

B KBapueso-KaJHIUNATOBBIX MKUJIAX OTMEUEHBl MYCKOBHT, KOJAYM-
OHT, MaJakoH, cdeH, anmaTHT, KCEHOTHM, MOHALHT, TOPHT, THPOXJIOP,
MOJHOIEHHT, KACCHTEPHT, NUPHT, XaJbKONHPHUT H APYrHe aKIeccopHH
(Beye n ap., 1962). Topuii-HHOGO-ULHPKOHHEBLI XapaKkTep aKIeccop-
HOH MHHepaJH3alul, IpHCYTCTBHE aKUECCOPHBIX PHOEKHTa H MarHeTH-
Ta COJMMNKAeT IPAaHHUTHl 3TOCO THIA C HIEJOYHBIMH aabOHTH3MPOBAHHBI-
MH TpaHHTaMH.

laasa I

AHAJI3 CTAITHITHOCTH ®OPMIPOBAHHA MACCHBOB
AJIBBHTH3HPOBAHHBIX T'PAHHUTOB

I1puBe/ieHHbIl BEIIE MAaTepHal He OCTABJAET COMHEHHI B NPHHILH-
ANAJBHOM CXOJCTBE PA3HOBO3DACTHBIX NapareHeTHYECKHX acCouMaluii
{1 TIOCJe 0BATENbHOCTH HX 00pa30BaHHuA B MacCHBAX anbOHTOBHIX Ipa-
HUTOB Pa3/HYHBIX THMOB M NPOBHHNHIL. M X0Ts# 3TO C€XOACTBO AaBHO
sameueno merposoramu (Beyc n ap., 1962; Beyc, 1968; Kosanb, 1969;
H Jp.), B3aUMOOTHOLIEHHsT OTAEbHBIX CTa/Hil, HX PeHeTHYecKas mpHpo-
Jla MO-TIpeKHeMYy OCTAOTCs JHCKYCCHOHHBIMH. IT0O OOBLSCHAETCs, ¢ O1-
HOfl CTOPOHbI, CIOKHOCTBIO H HEJOCTATOUHO!H M3YYEHHOCTbIO Ha TayOH-
HY OCHOBHbIX OGBLEKTOB HCC/I€I0BaHUI, ¢ APYroi — OTCYTCTBHEM obie-
NPH3HAHHBIX KPHTEDHEB BhIIeJEHHs MarMamHYecKHX H Ioc/ieMarMari-
geckix 06pa3opaHuii, a TakikKe OTJeJbHbIX MX cramuii. [Tosromy, npu-
cTynasi K aHajqu3y TeHeTHYecKHX ocoGeHHOCTeH H B3aHMOOTHOIIEHHIT
cTammii MarMaTOreHHOTO Mmpoiecca, LeaecoodpasHo OCTAHOBHTHCH HA
NPHHIATAX, TOJ0KEHHBIX B €0 OCHOBY.

CorJiacHoO COBPEMEHHBIM IIpeACTaBAeHHAM, METACOMATO3 €CTh «BCH-
KOe 3aMellleHHe TOPHOIH TOpPOAbl ¢ H3MeHEHHeM XHMHUYECKOro coCTaBa,
IpPH KOTOPOM PaCTBOPEHHE CTapEIX MHHEPAaIoB H OTJI0XKEeHHe HOBbLIX
IPOMCXOANT MOYTH OJHOBPEMEHHO, TaK YTO B TeUeHHe Ipomecca same-
IIeHHs MOPOJa BCe BpeMsi coxpaHsieT TBepaoe cocrtosinne» (Kopwume-
kuit, 1955, c. 335). Taxum ob6pasom, MeTacOMaTHYECKHM Mpoleccam
NPUCYILH: a) TPH3HAKH 3aMelleHHs] HCXOAHBIX MHHEPAaJI0B HOBOOOpaso-
BaHHLIMH, 6) M3MeHEHHe XMMH3Ma IOPOJBl MPH 3aMelleHnH, B) coXpa-
HEHHE TBEPJOTO COCTOSIHHSI MOPoAbl. [IpyruMu BaKHBIMH (HO He 00si-
3aTebHBIMH) NPH3HAKAMH MeTacOMAaTHUECKHX OOpa3s0BaHUil ABJIAIOTCA
HX 30HAJBHOCTb, HaCTO ¢ Pe3KHMH ()pOHTAMH 3aMelleHHs Ha IpaHduax
30H, H TEHJEHIMA K YMeHBbIUCHHIO YHCIa COCYNeCTBYIOIIHX MHHEPAJIOB
(Kopxuncknii, 1969). Meracomarnueckue OPOJBl XapaKTepHU3YIOTCH
B II€J0M GOJMbIIEH CTATHCTHUYECKOH HEOXHOPOLHOCTBIO, YeM MarmMaTHue-
ckie (Kopxunckuii, 1966).

HaspBasi MeTacoMaTHYeCKHE TPOLECCH NPH OTCYTCTBHH HCTOPH-
YECKH CJIOKHBIIMXCS TEPMHHOB HJIH HEJOCTATOUHOH HX OMpejeseH-
HOCTH, 1esecoo6pasHo YUHTEIBATH HaNpaBJEHHOCTb mpouecca (KoHeu-
Hble CTajui 3aMelleHHsl) M XapaKTep allOMOCHJIMKaTa, YCTOHUHBOTO
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BILUIOThH O BHYTpPeHHeil 30HBl MeTacoMaTHyecKoil komaoukn. [as Oodec
TOYHOTO ONpEeJeHHsS MOMXKHO YKashiBaTh 00a MHHepajaa OuMHHEpalb-
HOJ 30HH (HampuMmep, KBapleBO-KaJuIINmaToBoe 3amelleHue). C sTHx
NO3HUKI anbOUTH3AUHA DAacCMATPHBAETCS HAMU KakK NpoHecc, HMero-
LIHH TeHIEeHLHI0 K 00pa3s0BaHHI0 MOHOMHHEpPAJbHOH aJbOHTOBOI MOPO-
Jiel. B 3TOM cMBICTIe TePMUH «aJpbuTH3aUuA» ynorpedasercs B padorax
B. A. JKapukoBa, B. H. OmenbsHenko n ap. (Omenbsinenxo, 1961;
Aapnkos, OmenbsHenko, 1965 n ap.). Bo Bcex ocTanbHbIX caydasax
nofABJeHHe HOBOOOPa30BaHMil albOHTa CONPOBOIKAACTCS YTOUHSIOUHMH
onpeeaeHHsIMH.

Brifesenne cTagui OCHOBBIBAETCS Ha aHAIH3C B3aHMOOTHOUIEHMIT
MeXKy Pa3HOBO3PACTHEIMH Ie0JIOTHYECKHMH O0pasoBaHHUsMH H reHepa-
IHSIMH MHHEpaJoB. YUHTHIBAss BO3MOMKHOCTb HEOIHO3HAYHOCTH HCTOJ-
KOBAHHS CTPYKTYPHBIX B3aHMOOTHOLIEHHH, HanOo/ee HaleKHBIMH NpPH-
JHAKAMHA SIBJASIIOTCS NepeceyeHHs o0pasoBaHHil BHYTPEHHHX 30H (oco-
GCHHO JKMJAbHLIX) METAaCOMaTHYECKHX KOJIOHOK. AHAJH3 pasHOBO3pacT-
HEIX MHHEPaJbHBIX ACCOUHAIHIT MAaCCHBOB aJb0NTH3HPOBAHHBIX TpaHH-
TOB aeT OCHOBAHAE NPEIOKHTb JIIsT HHX CJIeAYIONIYIO CXeMy CTa{Hi{HO-
CTH METACOMATHYECKHX MNPOIECCOB: MarMaTHdyecKas cTajus; 3nuMarma-
THueckas (aBToMeraMopduueckasi); paHHAS HleJouHast (aJabOHTH3ALHN
W CONYTCTBYIOIIHX eii H3MeHeHHil BMemalouuX Mopoj); BO3PacTalolleH
KHCJOTHOCTH  (KBapleBO-KaJHIINATOBOTO 3aMelleHns); KHCJAOTHOTO
BHIIEJAYABAHAA  (Tpeii3eHU3alnu, OKBapILEBaHHs); BO3pacraouiei
ocHOBHOCTH (OCaKJeHHs OCHOBAHHMIT); 3aBeplIaloNias HEHTPaNbHAS HIH
caaboweaounas cragus (Gespyanas).

I. MarMaTnuyeckas eTajisa | mpodaema
«paBHeiil KaammnaTH3ammm, JMIMarMaTHIeckas CTajmst

K marmaTHueckoil cragi OTHeceHHI (KpoMme cOOCTBEHHO Marma-
THYECKHX TOPOJA, HCXOAHBIX JEHKOKPATOBHIX M JKHJIbHBIX TPaHHTOB)
KaJHIINATH3HPOBAHHEIE BMEIalolHe IPaHHTLl (MacCHBB «BoCTouHBLT»,
«CeBepHbiii»), a TaKKe DOrOBHKH, M3BECTHbIE B 3K30KOHTAKTe MacCCH-
BoB «llentpanbHoro», «lOxnoro» u ap. [Tosoxenne sTHX o6pasoBaHuit
B cxeme onpeaeasierca caeayiomumu ¢dakramu. 1. Pacnpenenenue
KaJHIINaTH3HPOBAHHBIX BMEI[AIONHX TPaHHTOB M POrOBHKOB oOHapy-
JKMBAET CBf3b C MacCHBaMH aJbOHTH3HPOBAHHLIX rpaHHTOB. MHTEHCHB-
HOCTb H3MeHEHHH Bo3pacTaeT K KOHTAaKTaM MaccHBOB. 2. Meracomatu-
THI, MOJA0GHBIE 3K30KOHTAKTOBEIM 0Gpa30BaHHMSM MarMaTHYeCKOH cTa-
JIHM, He BCTPEUAIOTCS B Npejeaax HHTPY3HH «MaTE€PHHCKHX» PaHHUTOB.
3. MeracoMaTHTBl paHHell TMoCJAeMarMaTHUYeCKOH CTaJHH PasBHBAIOTCS
M0 KaJulnaTH3upPOBAHHBIM BMENIAIOMMM TDAHHTAM H DOTOBHKAM.
Macmtabol MeTacoMaTH3Ma MarMaTHYeCKOH CTaJHd CPaBHHTEJIbHO
HEeBeJHKH.

[Inpokoe pa3BHTHe peaKUHOHHBIX B3aNMOOTHOLIEHHH MEXJIY
TJIarHOKAAa30M M KaJHIINAaTOM B HaHMeHee H3MEeHeHHBIX H IPaKTHYECKH
HEH3MEHEHHBLIX YacTsxX a/JbOMTH3HPOBAHHBIX HHTPY3HH H TeHETHYECKH
PONCTBEHHBEIX WM IPaHHTAaX fBHJIOCH OAHHM H3 OCHOBAHHH JJs BBIIE-
aenust (Beye, 3anamkosa, 1962; Beyc u ap., 1962 u ap.) craguu paH-
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Hell mocaevMarMaTHyeckoll MuKpoxkanuusamun. [Ipu stom npeanoaaraer- -
Csl, 4TO NMPOLECC HOCHT MIEJOYHOH XapaKTep M CYIECTBEHHO BJAHsET HA
popMHpOBaHHE cOCTaBa aJbOMTH3HPYIOIHX PACTBOPOE.

[lonyuenHble HaMu NaHHBIE He JAlOT OCHOBAHHIl TOBOPHTH O
CKOJIbKO-HHOY/Ib 3aMeTHOM IPOSIBJIEHHH paHHEH NocaeMarMaTHYecKoil
Ka/JninatTu3amnii B H3y4aBIIUXCA MacCHBaXx. Xors B paccMaTpHBaeMoMm
cliyuae peakuHOHHLIC B3aHMOOTHOILEHHS B Mape MJarHoK.a1a3 — KaJuiil-
nat o6bluHble, 10 CHX IOP He OMHCAHO NPHMEPOB MEeTacOMATHYECKOI
30HAMBHOCTH paHHel MHKDOKJAHnHW3auuu. He oTmeuaercs Takixke Ha-
IpaBJCHHOCTH B H3MEHEHHH XHMH3Ma mopoi. B psage cayuaes ycranas-
JuBaerca GoJee HIHPOKOE PA3BHTHE PEAKIHOHHBIX B3aHMOOTHOIIEHHI
MCHULY 10JIEBBIMH IIMATAMH B OTACALHLIX YacTaX MacCHBOB, HalpHMep,
K uentpy maccuBa «CepepHoro-I», rje OHO COMPOBOMKIAeTCSH HEKOTO-
PbIM H3MCHEHHEM MOJAJbHOrO coctaBa (cMm. Tabma. 5). OAHAKO XHUMH-
YECKHH COCTAB TPAHHTOB 3SHJIOKOHTAKTOBON (aUMH H LEHTPaJbHBIX
y4aCTKOB TOMlecTBeH (cM. Tabdn. 6). ITpn 3toM yBeduueHHe OTHOIIe-
uug K:Rb B 6norurax u kaqammmarax (ra. I, II), a taxxke YMeHbIIIe-
HHE COAEP/KaHHSI THTAHA B TETPAa3/APHYECKON KOOPAHHALHH OHOTHTOB
H3 LEHTPa/bHOH, GoJee «KaIUIIMATH3HPOBAHHOH» YAacTH MaccuBsa,
YKasplB4€T Ha OTHOCHTENBHO KHCJIOTHBIH Xapakrep «KaJHLINATH3HPO-
BAHHOH» acCOIHALHH,

-OTveveHHble Bblule caydad APOGJEHHs PaHHEro MJArHOKAa3a C
HOCAEAYIOUICH UeMeHTalHel ero KaJquIInaToM-NepPTHTOM, NpPHCYTCTBHE
si/Iep OCHOBHOTO COCTaBa B KpHCTA/JIaX MJarHoKJaa3a W 30HAJbHOCTDL
KaJlHIINATOB CBHACTE/bCTBYIOT O HEPABHOBECHOM XapaKTepe KpHCTAJ-
JM3ALHA HCXOJHLIX TPAaHHTOB, CNOCOGCTBOBABIIEM PA3BHTHIO peak-
HAOHHLIX CTPYKTYP B MarMaTHYECKYI0 CTajHi (OPMHPOBAHHS HHTPY-
3UH. 910 MOATBEPHK/IAETCA H CYILECTBEHHOl HEOAHOPOAHOCTLIO COCTABA
H CTPYKTYPhI NOJEBBIX [INATOB.

HMssectnble cefiuac daktel B Goabmei Mepe OTBeyaloT THIIoTe3e
MarMaTH4eckoro 0OpasoBaHHs OCHOBHOH MACCHl KaJHEBOTO IOJSBOTO
mnarta ¢1a6o H3MEHEHHBIX TPAHHTOB Aa/JbOHTU3HPOBAHHBIX MACCHBOB
B Tipollecce HepaBHOBECHOW Kpucraanusamuu. Takum o6pasom, noj-
TBEPKIAeTCsl BLIBOA MHOTHX HceaepoBatenein (ITnamenenckas, 1958;
®enbavan u ap., 1967; Byraen, 1967) o marmaThueckom (BO3MOKHO,
MO3/HeMarMaTHYeCKOM) XapakTepe paHHEro Ka/HmNaTa-nepTta H
OTCYTCTBHH CTaJHH paHHEH TOCAeMarMaTHUYECKOH KaJHLIIaTH3AIMH B
npouecce (OPMHPOBAHHA TPAHHTOHAOB PACCMATPHBAEMOro THIA.

Bwmecre ¢ Tem merporpaduuecknM uayueHHeM GHOTHTOBBIX H ABY-
CHIOAAHLIX IPAHHTOB (HKCHPYETCS TMOBCEMECTHOE Pa3BHTHE MOCAEMAr-
MATHYECKHX NPeoOpasoBaHui, NPeIMeCTBOBABIINX METACOMaTHUECKOMY
U3MeHenHlo rpaHuToB. K HHM OTHOCATCS siBAEHHsI pacnaja # ynopsuo-
HCHH TIOJIEBOWNATOBBIX (a3, 4acTHYHAsA NEPEKPHCTANIN3AUHA [OPO-
Abl, 06pasoBaHHe WITHPOB NErMaTOMAHON CTPYKTYPH, CJAyuan pocra
HoppHPOGIaCTOB KamumnaTa BAOJAb TPEUHH. DTH NPOLECCH, HLyILHe
lIpaKTHYecKn 0e3 H3MEHEHHsI COCTaBa MOPOJBI, T. €. UMelOlHe aBTOMe-
TaMOPGQHYECKHH XapaKkTep, 1e/eco06pasHo OTHOCHTb K SMHMArMaTHUeC-

Koit ctajgnu (dase, no Tepmunonorun A. H. 3aBapuukoro, 1961) cra-
HOBJIGHHSI HHTPY3HIL.
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II. AanGnrnzanusa

TMonoxeHune aabOHTH3AULHH B NMpoIecce CTaHO-
BleHHS aJAbOHTH3HPOBaHHHX MaccusoB, CBHIe-
renbCTBA €€ paHHEN HocCIeMarMaTHY€CKOd NpHpoO-
18, He Bbi3piBaeT coMHeHHs Gojee mosiHee o0pasoBaHHe NapareHesu-
COB aJbOUTOBEIX TPAHHTOB MO OTHOIIGHHIO K PEaKIHOHHBIM CTPYKTY-
paM MJarHOK/Ia3 — KaJnmmar (MarMaTniecKas cranus). JleficroBui-
HBIT aabOHT, TPEACTABIAIONNNA OCHOBHYIO Maccy [JIaTHOK/IA3a ainb-
GUTH3HPOBAHHLIX TPAHHTOB, 3aMellaeT BCe MHHEPalbl, KOTOPbIE MOTYT
paccMaTpuBaThes KAaK MHHEPadbl HCXOLHOTO laparenesnca (mpu MeTa-
COMATHUECKOH TPAaKTOBKE TeHesHca 3THX [OpoA) HiaH (assl paHHell
KPHCTAMIH3alH (IPH MarMaTHuecKoH TPAKTOBKE ) ,— KaJHLnaT-nep-
THT, ILIADHOKAA3, KBapIl, c/1I0/y. Td TOUKA 3PEHHS pasieisercs M0AaB-
ASIONUIM OGOJBIIHHCTBOM uccaepoBaTeaeil. Jipycaioisubie rpaHuTel U
MYCKOBHTOBbIE TPAHUTLI ABIAOTCS BMENIAIOUIAMH TOPOAAMH JAA TPE-
IHHHBIX 30H aJbOHTH3alMH (MaccHB «Ceepunrii-1I»).

B Tex cayuasx, KoOrja yjaercs HabmoAaTb B3aHMOOTHOLIEHIS
MKy paHHAM KaJqHIITaTOM-EePTHTOM H aab0HTOM, YCTaHABIHBACTCS
«IOCAeNIePTUTOBLIH» (caelylomuii 3a 00pa3oBaHHeM NEPTHTOB pacha-
na) Bo3pacT aabOHTH3alMH M CBs3b €e C MHKPOTPELIHHOBATOCTDHIO.
Oco6eHHO OTUETIHBO 3TO NPOABJfETCs B ¢1a00 M3MEHEHHBIX I'PaHHTaX
(yuacrox «CeBepHblil»).

CBsi3b aJbLOHTH3ALMH C PA3PHIBHEIMH HaPYIIEHHAMH — BOOGLILe Xa-
pakTepHasi uepTa CTPYKTYpPH MacCCHBOB anbOHTH3HPOBAHHBIX TpaHi-
To. [IposiBIsieTcsi OHa B caMLIX PasHBIX Macmrabax: OT KOHTpOJi
pacnpejiesneHisi anbGHTH3HPOBAHHBIX YUACTKOB B MaCCHBAX rPaHATOR
(nanpumep, «CeBepnoro-11») 10 obpasoBaHHsA anLONTHTOB B MEJIKHX
ociaGaeHHbLX 30HaX M anbObura B MHKpoTpemnHax. Hampuwmep, mac-
cus «Cesepuplit-1I» (cm. puc. 6-—8), rae 6I0KOBOE CTpOEHHE aJbOHTH-
3HPOBAHHOTO Teda BbICTYMAET BechMa OTUYETJHBO. 3iech YCTaHABIH-
BaeTcs HaJOKeHHe aJabONTH3alMH Ha PasHoBO3PACTHLIE TPaHHTOHIBI,
B TOM uHcjae Ha JANKH TPaHHT-TOPGHPOB, CEKyIlHe «MaTepHHCKHI»
rpannT. CBoeoOpa3Hoe sKpaHHPYIOIlee BAHAHHE JacK cy63hysuBHBEIX
FPAaHATOMAOB Ha Pa3BHTHE MPOIECCOB aJbOHTH3ALMH BeCbMa THIHYHO
JUIsi STOr0 MaccHBa. B psje caydaeB poJib CTPYKTYPHBIX TpPaHHIL Bbi-
NOMHSAIOT KCEHOMHTH rpefizenusnpoBatHbix («CepepHblii-1I») wau amb-
GurnanpoBaHuLX nopox («LlenTpanbuetii», M. pHe. 14).

TleTambHbIMH CTPYKTYpHEIMH Hceaegosanusmu (Erunxo, Tutos,
1963: CmoasiHcKHil u ap., 1966; Temuukos, 1972) BbisiBjieHa TECHas
CBSI3b pacrpesesenus aJbOHTH3HPOBAHHBIX MOPOJL C TPEIHHOBATOCTLIO.
ro noauepkuBaercs B paborax A. A. Beyca, A. A. Curunna, 3. A, Ce-
pepoa, 10. M. Temnnkosa n ap. (Beyc n ap., 1962; Cesepos, 1962;
Temuukos, 1972; u ap.). Hanoxenne anpbGHTH3aIUH Ha JaiKOBEHIE 10-
poABl TEPBOTO 3Tana YCTaHOBJEHO TakKikKe Ha Bury- LK1 IHHCKOM
maccuse (Cmomsinekuit u ap., 1966) u B Cesephoii Ocernu (Kpas-
uenko, 1967).

TletanbHbiM  KapTHPOBaHHEM YycTaHaBJuBaercst GoJee MO3AHHD
BO3PACT OKOJOTPELIHHHBIX W KHJIBHEIX 00pa3oBaHHil APYTHX NOCAEMar-



MaTHUYECKHX CTajHii (KBapLeBo-KaJHIINATOBOrO0 3aMELIeHHs, rpefise-
HH3aUMH H oxkBapueBanus). Ha maccuse «CeBepHom-II» kBapueso-xa-
JHIINATOBLIE (C aMA30HHATOM 30HBI H MBI NepecexaloT aibOHTH3HPO-
BaHHbI GJ0K Me3030iCKHX IPAHHTOB H aJbGHTH3HPOBAHHbIE TPAHUTHI
Ganzkaiimero sk3okontakra (cM. puc. 6). IIpoxuiaKH KBapieBo-Ka/H-
IMaTOBOrO COCTaBa BCTPEYAalOTCs B aNOIPYNTHBHON GpeKuuH, mepece-
Kas ¥ MHTEHCHBHO aNbCHTHSHPOBaHHbIE 0OJOMKH BMELIAIOWHX IpPaHH-
TOB, H X aHXHMOHOMHHEDPaJbHBIA anbOHTOBHIT LemeHT. ITepeceuenns
9K30- M 3HJ0KOHTAKTOBOH 30HAJbHOCTH MErMATOHAHBIMH KBapIl-KaJi-
IINAaTOBbIME (aMa30HHTOBBIMH) JKHJIAMH C IHHHBAJIbLIHTOM H TOTA-
30M 00bluHBl 1aa MaccuBa «lleHTpasbHOro» (cm. pue. 13). Onu  He-
onflokpaTHo ommcaubl B auteparype (Komcramtunos, 1955: JleBmikuii
H Ap., 1968). 3nech ke MHPOKO MPEACTABIEHB H GoJee MO3AHHE TO
OTHOINEHHIO K aJbLOHTHTaM KaJgHIINAT-KBAPIEBHIE KWL € aMa30HH-
TOM u TomasoM. Ksapueso-KaiuumaToBeie (MHOTAa C aMa30HHTOM)
AHIbI C MYCKOBHTOM, CEKYLIHE HHTEHCHBHO aJbOHTH3HDOBAHHEIE rpa-
HATBI H BBIXO/sILIHE BO BMEMIAIOUIHE MOPOLI, BCKPHITH CKBAaXKHHAMH 1
Kanapamn na maccue «3anagnom». ComocraB/ieHHe N0I0CYATHIX KBAD-
11eBO-abGHTOBBIX (0OBIYHO ¢ AMA30HHTOM H CIO0f) 06pa3oBaHmi pas-
JHYHBIX MacCHBOB, TIDHBEIEHHOE HHIKe, TaKkKe, KaK HaM KaKeTcs,
MOATBep:K1aeT GoJee NMO3NHMIT BO3PACT KBApHEeBO-KaJHIITATOBOTO Me-
TacomatHaMa. BbIBOT 0 monoGHOIT  BO3pPACTHOI NMOCTeN0BATENLHOCTH
anbOHTH3alMH W «NO3]Hell KaJHIINATH3AUHH» paHee OB CAeTaH
A. A. Beycom, H. E. 3anamxosoi u np. (Beyc, 3anamkosa, 1962;
Beye n np., 1962). Ananornunas mocie0BaTeTbHOCTD VCTAaHOBJIEHa Ha
pane maccupoB B Kasaxcranme (Erunko, Tutos, 1963; Byraen, 1967),
3anaanom 3abGaiikanane (CMOMSHCKHE H ap., 1966), IMpumopee (JIy-
rosckoii, Py6, 1969) n Pyaneix ropax (Olsner, 1952).

[peiiseHoBbie 30HBI H JKHJBI, 30HBI OKBapIeBaHHA CTaJHH KHCJIOT-
HOTO BRILIEJAUMBAHUA CEKYT BCe Pa3HOBHIHOCTH aJbOHTH3MPOBAHHBIX
nopoit. Bueinaomye ux paspeiBHble CTPYKTYPH B pAle CAyYaeB 3aMer-
HO HapymIaloT CTpoeHHe aJlbOGMTH3HPOBAHHBIX GJOKOB H MAaCCHBOB (CM.
puc. 2,6).

Taxum 06pasom, COBOKYNHOCTDL NMOPOJ, BHIAEASEMBIX KaK adbGHTH-
SHPOBAaHHbIE TPAHUTHE H aJbOHTHTH, (JOPMHPOBANACH B OJIHY H3 PaHHHX
CTaZnil MarMaToreHHOTO TMpolecca, C1eI0BaBIIYVIO HENOCPeACTBEHHO 3a
aBTOMETAMOP(PHUECKHMH (3MMMAarMaTHUECKHMH) mnpeobpa3oBaHHsIMH
NOPO/IbI H pacmazoM TBEPAbLIX PacTBOPOB PAHHHX IIEJOYHBLIX MIMATOB.
AnbOGHTH3HDOBAHHEIE NOPOABI OLITH BMEMIAIOMEMH [0 OTHOWIGHHIO K
o6pasoBaHNAM CTajHil KBapUEBO-KAJIHIUNATOBOTO 3aMelleHHs, rpeiize-
HH3AIMH H OCaKAEHUsT OCHOBAHHIIL.

[TocnemarmaTnueckasi, MeTacoMaTHUECKass NPHPOLA adbGHTHIALHN
TNIOATBEPK1aeTCsl, ¢ OAHOH CTOPOHBI, TeM, YTO HCXOAHASI TPAHHTHAA TIO-
pola K MOMEHTY ee anbOHTH3alHH B IEJIO0OM 3aKpHCTAJJH30Bamach H
BOCIIPHHHMAaJ/Ia TEKTOHHUECKHE HAarpy3KH KaK TBep/Oe TeJo, ¢ APyroi —
0COGEHHOCTSIMH 30HAJIBHOCTH -H 9BOJIIOIHH COCTaBa aJbOHTH3HPOBAHHLIX.
rpanntos. HanGonee o6uias 3akoHOMEPHOCTb CTPOEHHSI MAaCCHBOB a/b-
OHTH3HPOBAHHLIX TPAHHTOB, MPOABJSIONIASICS TPH TEOJOTHIECKOM HX.
H3ydehun n ananuse G6ananca BemectBa (cM. ra. IV), Bepaxaercsa B
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3aKOHOMEpHOH cMeHe ¢af0 H3MeHEeHHLIX TPaHHTOB ajJbOHTH3HPOBAH-
HBIMH, 3aTeM MHTEHHCHBHO aJbOHTH3MPOBAHHLIMH IPAHHTAMH M aabOH-
THTaMi. XOTs 3PO3HOHHBIM CPE30M 3a4aCTyI0 BCKPBITHL JIHIIL aMHKalb-
HbIe 4aCTH MACCHBOB, C/IOMEHHbIe B Pa3/jMuHON CTeNmeHH aJbOHTH3HDO-
- BAHHLIMH IOPOJAaMH, 3Ta TOCACN0BATeJIbHOCTL  OAHO3HAYHO (HKCH-
pyeTcs NMPH M3YYeHHH HM3BECTHLIX BEPTHKAJLHBLIX CPe30B  (MaCCHBBI
«Cepepupiit-1T», «ILléaTpanpHbiii», «lOxupiii», «3anajdsit> u ap.).
OO6LIUHON ABJASETCS] ACHMMETPHUYHAS 30HAJLHOCT C OTYETJIHBLIM CTPYK-
TypubiM KoHTpoaem («Cesepubiii-11», «LlenTpanbHbiii», «3anaiublii»).
Bojee peakd KOHUEHTPHYECKH 30HaJbHLIe Maccupbl  («Boctounsbiii»,
«lOxupiii» 1 nJacToo6pasHbie 30HAJAbLHLIC Tesd; cM. puc. 18).

BrijleisieMble 0 CTPYKTYPHO-TEOJOTHYECKHM H NeTporpadHiIecKuM
NpH3HAKAM TPH T[JaBHLIE YacrH pa3zpe3a, KakK O0TMeyaJoCh BhilIe, B
oflieM ¢ayyae HeoJHOPOJHBI H He ABJIAIOTCA 30HAMH MeTracoMaTrHyec-
KOH KOJIOHKH.

Bo BHemHel (HHMKHEH) yacTH paspesa HOpoJbl COXPaHSIOT Xapak-
TepHBIC OCOOEHHOCTH CTPYKTYpPbI M COCTaBa «MaTepPHHCKHX» DpaHli-
ToB. M3MeHeHHs BbIpazKalorcsi B 3aMellleHHH OHOTHTa M YAaCTHUHO MJia-
FHOKJIa3a MYCKOBHTOM, MAarHETHTa TeMaTHTOM C JdaJjbHEHIIHM pacTBO-
penuem nocaenHero. B maccHBax JenuAOJHT-UHHHBAJAbAHTOBOTO THITA
6HOTHT cTaHOBHTCs Gosiee auTHeBbM. [lepexoast or cylulecTBeHHo GHO-
THTOBLIX PA3HOBHAHOCTEH K MYCKOBHTOBBIM IOCTENEHHBIE.

Ormeyaemoe B psijie caydaes (maccuB «lOxHblii») o6pasobanne
B CYHIECTBEHHO MYCKOBHMTOBBIX IDaHHTAX H3OMETPHUHLIX 3€PHBIIIEK
KBapia HEKOTOPLIMH HCCIe0BATENSIMH PACCMATPHBARTCSl KaK OKBapile-
Banne (3amamkosa, 1969; u np.). OnHakKo NPHBOJAMMEIE CBEACHHS O
OanaHce KpemMHe3eMa, a TaKiKe pe3ynbTaTbl aTOMHO-OObEMHBIX IOJI-
cuetoB (cM. ri. IV) He moATBepsKAalOT 3TOr0 MHEHHS.

[Toponnt cnepylomeil wactu paspesa — aJbOHTH3HPOBAHHLIE rpa-
HUTBl — 110 CTPYKTYpe NPUHIHNHAJABHO OTJAHYAIOTCH KaK oT caabo H3-
MEHEHHBIX FPAHUTOB, TAK H OT HHTEHCHBHO aJbOHTH3HPOBAaHHHIX. B ne-
KOTOPHEIX CAyyasx 3/lech Ha0JI01a10TCsi PeNHKTOBLIe (JOPMBI MHHEPAJIOB
c1ab0 H3MEHeHHbIX IPAHHTOB — 30HAJbHBIX MJAaTHOKIA30B M KaJulina-
ta, 6uornta. OcHoBHOH naparenesuc 3toil 3oHbl — [In (A6) K4
Mxa—+Cua, X KoTOpeIM L06aBasioTcsa (GIIOOPHT H TaKkKe rpaHar, Tomas,
AMOJHTOHHT, aNATHT, TYPMAJHH B COOTBETCTBHMH C MapareHeTHUYeCKHM
THIOM MacCHBOB,

KoHTakTel anbOHTH3HPOBAHHBEIX IPAHHTOB C TpPaHHTaMH OoJbluei
W Menbliell HHTEHCHBHOCTH H3MEHGHHS IOCTeNeHHble, HQ Nepexojbl
OCYILHECTRJNIOTCS Ha CTOJbh HeOOJbIIOM PACCTOSIHHM, YTO JIETKO yCTd-
HABAHBAIOTCH B WTY(GHHEIX obpasnax u mandax. B page cayuaes Kon-
TAKTBl 1IPOXOAAT MO 3JEMEHTaM HCXOAHOH CTPYKTYpLI MaccuBa (naii-
KaM, KCeHOJHTaM) HJAH Pa3pLIBHLIM HAapyLIEHHsM, KOTOpbIe CIyXKaT
CBOEOOPA3HBIMH YKPAHUPYIOLIHMH CTPYKTYpamu (cm. puc. 7,14).

B npeneaax 30HbI 06BIYHO MPHCYTCTBYIOT MEJKHE MINIHPOOOPasHbIe
30HKH ¥ TpellnHHble 30HBI aabbutntoB. Conep:kanue anbbuta B ee
BEPXHUX FOPH3OHTAX HECKOJbKO BO3pacTaer.

30Ha MHTEHCHBHO aNbOHTH3NPOBAHHBIX IPAHHTOB 10CTATOUHO UeT-
KO' 0603HaueHa KOHTAKTAMH «MaTEPUHCKON» HHTDY3HH, ¢ OJHOH CTOPO-
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HBl, H KOHTAKTAMH ¢ 30HOH anbOMTH3HPOBAHHBIX TPAHHTOB — C JPYrOiL.
MuHepasbHblil coctaB ee NPaKTHYECKH TOT JKe, 4TO M TpeJbIAyllei —
IMa (A6)+Ke+Mxa+Can+®a+ (Ton)+p). [pusuunnansaoe o1an-
UHE HHTEHCHBHO aNbOHTH3HPOBAHHBIX FPAHHTOB OT aJbOHTH3HPOBAHHBIX
3ak/I0uaercs B cielylomeM: 1) HMeHHO ¢ 3Toil 30HLI HAUHHAETCA HH-
TEHCHBHOE 3aMellenne KaJHlinata H CII0A. aabOHTOM, CONPOBOMKIae-
MO pacTBOPEHHeM KBaplia, BBIHOCOM KpeMHe3eMa W MPHBHOCOM TJIHHO-
semMa (cM. ri. IV); 2) nuTHii-Kesne3uCTble PAa3HOBHIAHOCTH CJIOL CMe-
HSIOTCA  BbICOKOTJIHHO3EMHCTLIMH; 3) IPOHCXOJUT CTPYKTYpHAasi Tmepe-
CTPOHKa TOPOJbl; 4)MeHseTcs KaueCTBEHHBIH H KOJIHYeCTBEHHBIH COC-
TaB aKLECCOPHOH pejIKOMeTa/ibHOH MHHepa H3aluH.

B cTpoeHHn MHTEHCHBHO aJbOMTH3HPOBAHHBIX YUacTKOB MacCHBOB
Beerjla 0OHapyKMBAIOTCS 3JEMEHTH BHYTpPeHHell 30HaabHOcTH. B 06-
IleM CIyYae 3TO BbIpa)KaerTcsd B YCHICHHH ajbOHTH3aUMH 10 Hanpas-
JEHHIO K Pa3iuvyHOro poia ocaabAeHHBLIM 30HAM (KOHTaKTaM, JHaikaM,
HapyleHusiM) ¢ TeHICHIHel K 06pa3oBaHuI0 KBapLUEeBbIX H AHXHMOHOM H-
HepaabHBIX aJbOMTHTOB. B GoabMIMHCTBE clyuyaeB NOMOTHHTEIbLHAS 30-
HAJbHOCTE ONPEJe/IseTcs MNOCTeNeHHBIM H3MeHeHHeM KOJIHYEeCTBEHHOIo
MHHEPaJOrHYeCKOro COCTaBa B OTHOLIGHHH OCHOBHHIX NOPOA00GPasyio-
mux muHepanoB (A6+KB+Mxka+Cu) ¥ KauecTBeHHBIM H3MeHeHHeM
COCTaBa CAIOJLI H PeJIKOMeTaNbHOR MuHepaiusaumnu (Maccus «Llen-
TPaJbHBII-1»).

Huoraa ycraHaBanBaloTes JIOCTaTOUHO YETKHE FPAHHLBI MEXKLy
AHXHMOHOMHHEPANbHLIMH H KBAPUEBHIMH AJbLOHTHTAMH, KBapUEBLIMI
aJAbOMTHTAMH M HHTEHCHBHO aJbGHTH3HPOBAHHLIMH TPAHHTAMH, 30Ha-
MH aIbLOHTHTOB W HHTEHCHBHO aJbOUTH3HPOBAHHBIMH FpaHATAMH. ITH
Cl1ydyaH XapakTepHbl IJs TPelmMHHbIX 30H. Ha maccuBe «Boctounom»
HETKO YCTaHABJMBAETCH KOHLUEHTPHYECKH 30HAJLHOE CTPOEHHE HHTEH-
CHBHO aJqbOHTH3HPOBAHHBIX TPAHHTOB (CM. pHC. 3).

B npenenpubix cayuasx samemieHHst 06pasyloTcs paBHOMEPHO-3€p-
HHCTHIE AJbOHTHTHI, CHOXKEHHBIE JEHCTOBHAHBIM MIH MeJKoTabJaHTya-
TbIM aab6uToM. Ha rpanuie 30 aabGHTHTOB H HHTEHCHBHO AJdbLOHTH-
3HPOBAHHBIX rPAaHHTOB uacTo HabJlogaeTcss YKPYIHEHHEe 3epeH KBapia,
KaJnuinara, HHOrJla CJI0JIbl, a Takke o0pasoBaHHe JHH30YEK KBapIla.
IIpn 5TOM B OC1AGMCHHBIX 30HAX HEPEKO 06PA3YIOTCS CBOCOGPASHEE TIO-
JocuaTble TEKCTYPBI, Ha OCODEHHOCTSAX KOTOPBIX Mbl OCTAHOBHMCS HUNKE.

Taxkum o6pasom, (1) mecto aabOGuTH3aUEH B O6LLEl MOCJAELOBA-
TeJbHOCTH MAarMaTOTeHHBIX TNPOLEcCOoB, (2) CTPYKTYPHO-Te0JOrHUecKHe:
0COOeNHOCTH aNbOUTH3HPOBAHHBIX IIOPOIL H HX B3aHMOOTHOLISHHS C
nafikamu, (3) CTPYKTypHbIe B3aMMOOTHOLICHHS MHHEDAJbHbIX (a3
Pa3HOBO3DACTHLIX TlapareHe3ncos aabOHTH3HPOBAHHLIX MacCHBOB, (4)
CXOICTBO  30HAJILHOCTH OKOJOTPELUIHHHOH anbOHTH3ALUHH C 30HAJbL-
HOCTbIO aMbOHTH3HPOBAHHLIX KYyNOJ0B, (5) BechMa CYIIECTBEHHOE H3-
MEHEHHE BeHIeCTBEHHOr0 COCTaBa IPAHHTOB H HANpPaBJAEHHOCThb IMpoIec-
ca K o0pasoBaHuio Gojiee NMPOCTHIX MHHEPAJbHBIX HAPAreHe3HCOB B
GOJbIIEl CTeneHn OTBeualoT THIIOTe3e MeTaCoMAaTHUeCKOr0 0Gpa3oBaHHsI
PaccMaTpUBaeMbIX «amOTPAHHTOB® W JAIOT OCHOBAHHA CYHTATH AJbOH-
TH3AIHIO paHHHM nocjaeMarMaTHueckuM mnpomeccom. Cyasi mo pacTeo-
PEHHIO KBapHoa M 3aMelleHHI0 ero aabOHTOM, NPOoHece aabOHTH3HIHH
UMEeT LIeJ0YHYI0 HalpaBJeHHOCTb.
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Kak HanboJee paHHHH COOCTBEHHO MeTacOMaTHUYECKHH TpOIecc pac-
cmarpuBaa anbOutusanuio A. H. 3aBapunkuit (1947). Iloarsep:xie-
HHE 3TOM TOUKH 3PEHus /s NMONOOHBIX OOBEKTOB MOMXKHO HaHTH Tak-
w#e B pabGorax B.C.Imurpuesckoro (1956), P.B. Macryrosa (1960a,
6), E. H. Cmonsnckoro ¢ coasropamu (1966), A. H. Byraiina (1967),
M. Olremnpoka (1967) m Apyrux mccaegoBaTeneil.

BelBOZ 0 paHHeM NOCJeMarMaTHYeCKOM XapaKkrtepe aJbOHTH3alHH
He TPOTHBOPEUHT JaHHBIM OOJBIIOH IPyMIbI HecjaefoBaTesel, nmpuiep-
JKHBAIOLIMXCSI CXEMbl METacOMAaTHYEeCKHX INPOIeEccoB, pa3paboTaHHOI
A. A. Beycom 1 H. E. 3amamxosoit (1962). Bwmecre ¢ TeM TpyaHO
COrJIACHTCHA C HeOOXOAMMOCTBIO BBIIETEHHSI TAKHX CaMOCTOATEJbHBIX
cTajuil, KaK paHHssA TpefideHHsauns W NMo3aHAA annbutHsauns. Cornac-
HO 3TON CXeMe Npolece paHHell aJbOHTH3ALHH CMEHseTCA CTajHel pan-
Hel rpeiizennsanuy (OKBaplIeBaHHA), 32 KOTOPOH CJIelyeT CTajud MO3J-
Hell aapOuTH3auud. [Ipn 3ToM 30HaJNBHOCTH ANLOHTH3HPOBAHHBIX Mac-
CHBOB (CHH3y BBEPX) COOTBETCTBYET MOC/JENOBATeNbHOCTH CTajiHi, rie
JOHe OKBapleBaHus OTBEYAIOT MHTEHCHBHO albOHTH3HPOBAHHbIE FPAHH-
Tol mop¢upobdaacToBoit crpykTyphl. OGpasoBanue nopdupobaacTOB
KBaplla CAYKHT BazKHBIM apryMeHTOM NPH BBIIEJNeHHH CTaJHH pPaHHEero
OKBapleBaHus.

Anajnua (aKTHUECKOTO MaTepHajia H JHTePaTyPHLIX 1aHHbIX OGHa-
pyIKHBAeT Pl MPOTHBOpeUHH B OGOCHOBAHHH CTaHH PAHHETO BLICOKO-
TEMIIePaTyPHOTO OKBaplieBaHHs. Bo-NepBbiX, B HHTEHCHBHO aJbOHTH3H-
pOBaHHBIX TPaHHTaX NOP(HPOBIACTOBOIl CTPYKTYPHI, 3AHHMAIOMHX B
30HaJBHOCTH MACCHBOB TOJIOJKEHHE MEKIy aJbOHTH3HPOBAHHBIMH Ipa-
HHTAMH ¥ MPHKOHTAKTOBBIMH 30HAMH HanGosee HHTEHCHBHON aJqbOHTH-
3aliH, He OTMEUeHO TeHIEHIHH K 00pasOBaHHIO CYLIECTBEHHO KBapiie-
BHIX IIOPOJ WJIH YBEJHUEHHIO COJep:KaHHa KpemHesema. Douee Toro
(cm. ra. I, V), B 3THX NMOpONAx cojepKaHHe KPeMHe3eMa 3aMETHO ma-
faeT, NOHHXKAsSCL [lajnee BBEPX 1O paspesy, T. e. pocr Giaacros
KBaplla MPOMUCXOIHT IIPH BHIHOCE KpeMHe3eMa U3 MOopOIbl.

Bo-BTOpHIX, MOp(oJorHss G1acTOB CBHIETENbCTBYET CKopee 00
OJHOBPEMEHHOCTH HX POCTA H KPHCTA/IH3HLHH BKJIOYEHHIT JaHCTOBH/I-
HOTO aabOHTa, <«MPHCIOCAGMHBAIOMIMXCA» K KPHCTANIOrpapHIecKHM
dopmanm nocaexmero (Cmut, 1968). Harnsauo 3to mamIOCTPHPYETCH
CpaBHEHHEM CTPYKTYp 61acTOB (THIA «CHEXKHOTO KOMa») M KPHCTAJLIOB
KBapla M3 TMO3AHHX 30H OKBApIleBaHHs M Tpeii3eHH3alNH, I KOTO-
PBIX HanpaBJeHHOCTb Tpolecca K 06pasoBaHHI0 MOHOMHHEPAJbHBIX
KBapUEBHX MOPOJ YCTAHABJIHBAETCS ONHO3HAUHO. PeqHKTOBBIH Xapak-
Tep BKJIOUeHHH anb6uTa B STHX NMOPOAAX TOAYepKHBaeTcs HX Oecro-
PSIOUHBIM (KaK M B OCHOBHOH Macce ajibOHTH3HPOBAHHOTO rpaHHTa)
pacnonoxkennem. Onuako npu GIH3KHX K HAHOMOPQHEIM OOLIHX OdYep-
TaHugax 61acTOB KBapia B aJbOUTH3HPOBAHHLIX TPAHHTAX MX TPaHHIILI
HMEIOT «KOPPOAMPOBAHHEI» OOMHK, UTO He IO3BOJIAET TFOBOPHTH OO
HAHOMOp(H3ME KBapiia 7O OTHOMmIEHHIO K aabbuty. las cpaBHEHHS
MOYKHO yKasaTh Ha uaHOMop(HBe (OPME KBapla H KBapleBo-Kajlu-
wnaTtobix 308, C/jenoBaTensHO, GaKThl POBOPAT, ¢ OMAHOH CTOPOHHL, ©
pocre nopdupo6aacToB KBapua B 30He CyLIIECTBEHHOrO BbIHOCA KPeMHE-
3eMa B npouecce aabOUTH3ALME (30HA C cojepKaHneM anwbuTa Gosee
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45—50%), ¢ apyroit — 06 0AHOBPEMEHHOCTH STOTOMPONEcca H KPHCTA-
JU3aIMA JelicToBuaHoro anpbura. [Ipu nanapHelimem ycHJIeHHH HHTEH-
CHBHOCTH aJbOHTH3allMH, HaNPHMEpP, B KBAPUEBHIX H agXHMOHOMHHE-
panbHLIX anbburHTaX, MopdupobaacTsl pacTBOpsIOTCH. To Ke MOMKHO
cKasaTh M 0 mopdmupobaacrax MukpokanHa. K BeBomny o0 oGpasosa-
Hun nopgupobaacToB KBapua B Ipouecce aabOGHTH3ANHM TPH BHIHOCE
kpemuesema npunnin takxke I'. C. [Tnocnnn n 3. ®@. )K6anos (1966).

HurepecHo, uto B GosbLlell YacTH MaCCHBOB aJbOHTH3UPOBAHHBIX
rPaHUTOB NPHCYTCTBYIOT XapaKTepHEIE ToJocyaThie 00pa3oBanna (Tena
10I0CYaTOR TEKCTYPHI), "JOKATH3YIOIIHECHd B OcTabJeHHLIX 30HAX,
30HaX KOHTAKTOB, TPellHHaX (MpPeHMYIIeCTBEHHO MOJIOTHX) OTAeALHOC-
TH, T. €. B MeCTaX NposiBJexHs HanOoJjee HHTEHCHBHON aabLOHTH3AIINH.
Acconnanis HX ¢ aab0GHTHTAMH TPEIHHHBIX 30H 0ObIYHA.

[Tonocuatnie 06pa3oBaHUs CHAOMKEHH UYEPENVIOUIHMHCS <«JICHTAMH»
JIefiCTOBH/IHOTO aJb6HTa, CEpPOro KBapla, a Takike CHIOAbl H KaJaulinara
(amasonnra). MomHocTh OTAEABHLIX MOJOCOK M0 1 cM, ofuIas Monl-
HOCTb CJIONKHBIX TOJIOCYATHIX TeJl MOKET JOCTHTaTh HECKOJbKHX Mer-
pos. Conocrasienne mNoA0OHEIX OOpPa30BAHUI PA3JHUHEIX MacCHBOB
MOKa3hBAET, YTO JHUIL ATLOHT M KBapI — NOCTOSHHLIE HX KOMIOHEH-
TBl, 8 MYCKOBHT, JIHTHEBble CHAIOAR H KaJAHIINAT (aMa30HUT) NOABJIS-
I0TCA TaM, TIe OTMeYalOTCsl Tpeif3eHH3alus 1 KBaplleBo-KalHIInaToBOe
samemienue. [lefictBurensHo, Ha MaccnBax «Bocrounom» n «Cesep-
HoM-1I»> B cTpoenun momocuaThix 06pa3z0BaHHil YUACTBYIOT TJaBHEIM
o6pasoM 3TH ABa MHHepasna. MYCKOBHT MOSABJAETCHS JHIIb B CBA3H C
npoleccaMu rpeifseHH3aluH, U ero Gojee MO3THHI BO3PACT yCTaHaB-
JAHBACTCA TO NEPeceueHHsiM MOJI0CYaTOCTH MKHIKaMH MyckoBuTa. Ilep-
BHYHOCTH HMEHHO KBapIleBO-aJbOHTOBON acCONHANNH HATJISIHO TPOSIB-
JIAETCsl B 30HAaX aJbOHTHTOB, COAEPIKAIIUX OTJAEJAbHBIE MOIOCKH H JIHH-
30UKH KBaplla, M yJacTKaX Hepexofa OT AHXHMOHOMHHEDAJBHOrO K
KBapUeBOMY annOMTHTy. MIMeHHO TaM, rie oObuHBl cayuau oforatie-
HHST TIEPEXOAHOH 30HBI nopdupobracTaMi KBaplia, HepeAKO o6pasyioT-
Csl IHH30YKH H TIOJOCHI Ceporo Ksapua. Uuciao TakHX PHTMHYHO depe-
AYIOUHXCA MOJIOC MOXKeT OBITh BecbMa 3HAYHTEABHBEIM, H TOTJIA Y4aCTOK
CTAHOBHTCA TOXOXHM Ha oOblYHBIe O00pasoBaHus NOLOGHOrO THMA
(«momocatuk»). Bmecre ¢ TeMm nogoGHas CBA3L MOJOCYATHIX TEKCTYp
€ MeTacoOMaTHYeCKOil 30HAJbHOCTbIO aNbOHTH3ANUNH YCTAHABIHBAETCA
panexo He Beerna. HacTo moaocuaTeie Tesa HMeEIOT KHI000pasHoe 3a-
JleraHye W HAaNOMHHAIOT XKHJBl «BLINOAHeHUA». Ha Maiikyabckom mac-
cuBe (Cesepubit Kasaxcran) mamu mabmonancs caydai nepexona mo-
10CYATON TEKCTYPHl KBapI-aJdbOHT-aMa30HHTOBOTO MOJOTONALaIONero
Tel1a B 0JOKOBYIO MO NPOCTHPAHHUIO.

Ha maccuBax, rie HHTEHCHBHO IPOSIBJEHO KBapi-KaJHIINIATOBOE
3aMellleHHe, CTPOEHHE MOJAOGHBIX TeJ 3HAYHTEJBHO caIoXKHee.” Amazo-
HHTOBLIE MOJOCH H KPYNHBIE KPHCTA/IbI KaJMHIINATA W KBapla craHo-
BATCS MOCTOSIHHBIMH KOMIIOHEHTAMH TEKCTYDHI, YaCTO MPHCYTCTBYET JH-
THeBad CJi0a. 37ech NMOBCEMECTHO OTMEYaeTCs <«MPOTHIKAHHE» TI0J0-
CYaTOCTH KPYNMHBIMH KDHCTa/JJlaMH aMa30HHTa M KBapua, HepeaKo
HMEIOIIMMH XapaKkTepHble «EabuyaTtbles dopmel. [lomofubie B3auMoOOT-
HOIICHHs CBHIETE/NBLCTBYIOT O 0o0Jiee MO3JgHEM Bo3pacTe, IO KpaiiHei
Mepe, YaCTH KPHCTA/UIOB KaJlHIINaTa H KBapla, o6pa3oBaHHe KOTOPHIX
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MOYKHO OTHECTH K CTaJHH KBapLeBO-KaJaWIINAaTOBOrO 3amelledusi. Ha
ITHX K€ MaccHBaX HEPEIKH CaydyaH «Cpes3aHus» N0JOCYATOCTH Tpeii-
3CHH3POBAHHBIMH YUaCTKAMH.

Taxum o6pa3oM, BO3HHKHOBEHHE KBapLeBO-aJbOMTOBLIX oGpaso-
BaHHII NOJOCYATHLIX TeJ NPOHCXOAHT B NpOLECcCe HHTEHCHBHON aabbn-
TH3all{ FPaHUTOB H NPHYPOUEHO K ocjaabjeHHLIM 3o0HaM. [lesTenn-
HOCTb CJeAYIOUIMX 3a aabOMTH3alUHel nocaeMarMaTHYeCKHX MPOLEeCcCOB
(KBapl-KaJHIINAaTOBOrO 3aMelleHHsi W rpefiseHH3alHH) 3HAYHTEJLHO
H3MEHsieT MEepPBHYHLII COCTAaB M TEKCTYPY MoJocuaThix o6pa3oBaHuii,
(GOPMHPYST HX COBPEMEHHLIT 00JIHK.

111. Meracomarnueckne n3MeHeHNsA BMEIIAIOIIX NOPOJ
0 Jlaek NepROro Tama, CONnpoBOKAIoINe ATbONTHIANMIO TPAHATOR
«MATEPHHCKIIX) HHTPY3Hii

OcoBeHHOCTLIO aJbOHTH3HPOBAHHLIX TPAHHTOB sBJAeTcs 00paso-
BaHHEe BO BMEILalouiux HX MOPoJlax METAaCOMaTHTOB, OTBEYalOLHX IO
coctaBy rpeiizeHaMm H 0ObIYHO PaccMaTpPHBAIOUIHXCS Kak rpelizeHH3n-
poBaHHbBle MOPObI («3K30rpeiizenbi»; Kopasb, 1968).

SK30rpeiizeHbl caaraloT BHEIIHHE OTOPOYKH MAaCCHBOB aMbOHTH3M-
pOBaHHBIX I'PAHHTOB H HE BCTPEYAlOTCS BHE CBA3H € HHMH. O61ne
ouepTaHHsi 30HAJbHOCTH OTOPOUYEK MOBTOPAIOT KOHTYPBI y4aCTKOB aJb-
GHTH3NPOBAHHLIX MOPOL. B acHMMeTpHuHOH (OTHOCHTEJIbHO KOHTAKTOB
¢ BMEULAIOUIHMH TIOPOAAMH) 30HAJbHOCTH aNOTPAHHTHBIX MACCHBOB OHH
CAYKAT cBOEOGPA3HBIMH TEPeXOJHLIMH 30HAMH MEKJY albOHTHIHPO-
BAHHBLIMI TPaHUTAMU 1 BMellaloniuMu nopoaavu. Ilpn stom sKksokon-
TAKTOBAs rpeii3eHn3aliis, ¢ OJAHOH CTOPOHbI, HAKJA/bIBACTCH HA BMe-
[laioliMe TOPOJb, HCNLITABIINE H3MCHEHHS MarMarHueckoi crainn
HHTPY3HBHOIl  JI€ATENIbHOCTH  (POrOBHKH W KaJHIINATH3HPOBaHHbIE
TPaHUTOM/b), C APYroil — 3K30rpeiiseHbl HENOCPEACTBEHHO MEPEeXOuT
B MHTEHCHBHO aJbOHTH3HPOBAHHBIE TOPOJALI «MATEPHHCKHX» HHTPY3HIL
Bosee mo3iHHII XapaKTep 3K30KOHTAKTOBOiH rpefi3eHH3alHH [0 OTHO-
WEHHI0 K KaJHIINaTH3HPOBAHHBIM BMELLAIOWHUM NopoaaM (MaccuBbl
«Bocrounbiii> n «CeBepHBI») BINOJHE OJHO3HAYUHO YCTaHABIHBAETCS
0 peakuHOHHBIM B3aHMOOTHOLIEHHSIM B 30He HX Mepexoja B Kajuiima-
TH3HPOBaHHbIE MOPOJLI M PEJHKTAM MHHEPAJIOB NOCAEAHHX B 3K30Tpei-
senax. Ha wmaccuse «[Okuom» ycraHoBjeH 6Gojee NMO3JHHI BO3pact
5K30rPefi3eH0B 110 OTHOIIEHHIO K OPOrOBHKOBAHHBIM [eCYaHO-C/aaHIle-
BbIM nopoiam. IIpH WHTEHCHBHOM Pa3sBHTHH Tpeii3eHn3allin MpH3HAKH
1IPEIeCcTBOBABILIETO €fi OPOTOBHKOBAHHS JIHATHOCTHPYIOTCsS € OOJIBIIAM
TpyaoM (Hanmpumep, Ha maccHBe «LleHTpasbHOM»), TIABHBIM 00pazoM
110 B3aHMOOTHOILIEHHAM CO ¢J1ab0 OPOrOBHKOBAHHLIMH NMOPOAaMH.

KoHTaKThl MeKJy HHTEHCHBHO aJbOHTH3HPOBAHHLIMH «MaTEPHH-
CKMMH» TPAaHHTAMH M 3K30KOHTAKTOBLIMH METACOMATHTAMH HE3aBUCH-
MO OT COCTaBa NOCJEIHHX, KaK NPaBHJo, YeTKHEe W HACJAeAYIOT MOJIOKE-
Hie nepBuuHo-marmatnueckux. Ilpu 3ToM coxpausiercs xapakrtepHasn
MOP(OJIOrHsi NEPBUYHOTO KOHTaKTa, HepeJKo ¢ anoduaamMu H anospyl-
THBHBIMH OpeKkuHsiMH. JHAOKOHTAKTOBAs 30HA 3aMETHO KOHTAMHHHPO-
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Bala KCEHOJAHTAMH BMellalonnx nopoi. Menkne xkcenonutsl B 60ib-
IIHHCTBE CJyYaeB HHTEHCHBHO aJbOHTH3MPOBAaHbL («TeHeBble» KCeHOJH-
Tol; ¢M. puc. 10), Gonee KpynHble (MeTphl) TpPeTepHeBalOT TE XKe H3-
MEHEeHHs, HYTO M 3K30KOHTAaKTOBble nopoabl. Ha xoHTakTax 06BIYHO
HabJ/iofaercsi BHeipeHHe MeaKkHX «anogus» aibOHTHTOB B 3K30KOHTAaK-
TOBBIe nopoabl. B Tex cayuasix, korga aabOHTH3alWsA 3aXBATLIBAET H
BMellalole rpaHuTouasl (Maccus «CeBepHBIil»; cM. puc. 6), mepexo-
Abl OT adbOHTH3HPOBAHHLIX BMELLAIOUUX IOPOA K Tpel3eHaM H Hanee
KaJauIInaTH3HPOBAHHBIM BMeINAIOMMM HopoxaM mnocreneHHsle. Muren-
CHBHO aJbLbOHTH3HPOBAHHBIE I'PAHHThI M HX 3IK30IPEH3eHOBLIE OTOPOUKH
CEKYTCsl KBapLEBO-KaJHIIMATOBBIMHE (C aMa30oHHTOM H JHTHEBOH CJIO-
10il) TerMaTOMAHBIMH JKHJIAMH W 30HAMH OKBAapUEBAHUS M NO3/HEN
rpeiizennzauun (cm. puc. 6,13).

Taxum o6paszom, ycraHasauBaeTcsi paHHHH TocJeMarMaTHUYecKHil
Xapakrep 3K30TPeH3eHOBbIX OTOPOYEK M HUX TecHasi BpeMeHHas H Hpo-
CTPAaHCTBEHHAA CBfI3b C aJbOMTHIHPOBAHHLIMH IIOPOIaMH.

[lo xapaxkrepy u3MeHeHHsi CBOEro COCTaBa H 30HAJAbLHOCTH 3K30-
rpeiisennl GOJMBIIHHCTBA  ONHCAHHBIX BbillE MacCHBOB  HAaNOMHHAIOT
rpeifsenbl craann ornoxenns (Kynpusuosa m ap., 1966). dk3zorpeiize-
Hbl MaccuBa «Ceseproro-1I» npeacraBasior cayuali KHCIOTHOTO Bhi-
e aYHBaHHS.

s ysicHeHHs1 MO3HIHH 3K30KOHTAKTOBBIX 0o0pa3oBaHuil B oOIleH
1I0CJIE/I0BATeIbHOCTH MarMaTOreHHLIX fIBJIEHHH BecbMa BayKHbl J(aHHbIE
0 B3aHWMOOTHOUICHHAX M€KLY aJbOHTH3MPOBAHHLIMH ME3030HCKHMH
rpaHHTaMH H KCEHOJHTAMH BMeEUlaloIIMX NOPOoJA, a TakKke AaHKaMu
rpaHuTos cy6adyansHoro obauKa, BHeipeHHe KOTOPhIX NPeAlecTBOBa-
J0 aabOuTHzaunu. MejkHie KCEHOJUTH TPAHHTOB (/10 NMEPBLIX IECATKOB
CaHTHMETPOB) aAbOATH3UPYIOTCSA, MpHYEM B TaKOH CTeNeHH, UTO Hepel-
KO pacnossalorcs ¢ TpyaoM (cM. ra. I). KceHoauth 6oabiinx pasme-
POB M3MeHsIOTCs NOoA0OHO BMellaloUHM noporxaMm. BaHo moauepk-
HYTb, ¢ OJIHOH CTOPOHBI, YTO B KCeHoJHTaX 00pasyeTcs CBOS BHYTPEH-
HAA OTOPOYKA Tpel3eHoNnoJ00HBIX H3MeHeHHH, ¢ JIPYroi — 4TO HHTEH-
CHBHOCTh 3TOr0 Ipolecca 9BHO 3aBHCHT OT CTeneHH a/jbOMTH3AlHH
BMEIAIoUHX UX IpaHuTOB. B psase cnyuaer (MaccuBbl «lleHTpanbHLIHY,
«lO#Hbifi») TPH THIATENbHOM KApTHPOBAHHH BLIAENSIOTCS aJbOHTH3H-
poBaHHblE MOPOABI, 3aJEralollie B BHIE KCEHOJHTOB CPeiH OCHOBHOM
Macchl aabOHTH3HPOBAHHOrO TPaHHTa H OTIHYAIOMIHECH OT HHX 0OOLIU-
HO JIMIb CTEeNeHbl0 aJb0HTH3aLUMH H 3ePHHCTOCTbIO. Takue TMOPOJBI
YACTO KBAJIHQHUHPYIOTCS KaK H3MeHeHHble OCTaHLbl OTOPOUKH (hasni
HauaJbHON KPHCTANIH3aLHH HCXOAHOTO MaccHBa («Kopku»; JIyrose-
Koit u ap., 1972) um KCeHOMHTB BMeIAIOUMX HAM TVYOMHHBIX TOPOJL,
NOLABEPIUIHXCA HHTEHCHBHBIM [PeoOpasoBaHHAM elle Ha MarmMaTHuec-
KOl cTaanm npoiecca.

Xapakrep u unrencusnocte nocaemaemaruveckoeo npeobpasosa-
HUS O0eK 2PAHUTHOZO COCTA6A, BHEAPHBIINXCS 10 HAYAAa HHTCHCHBHOM
aIbOHTH3aUMH, 0OHADYKHBAIOT ONPELEJICHHYIO CBf3h C MX CTPYKTYPOI
(MaccuB «CeBepHblii»): AalikKi NOJHOKPHCTANIHYECKHX TPAHHT-TOPHH-
POB 3aMETHO aJabOHTH3MPOBaHHl, Aaiiku cyGaddysusHoro obmuka mpe-
TEPMeJH HHTEHCHBHOE KBapl-cepuuutoBoe 3aMenieHne. CreneHb npe-
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06pasoBaHus 1aiKOBBIX MOPOJ COOTBETCTBYeT HHTEHCHBHOCTH a/bOH-
TH3ALHH BMEILAIOmero ux rpauura (cM. taba. 9, ra. 1V). Pasnuuns
B XapakTepe H3MEHEHHil JaeK HaxoAT CBOE OTpaXKeHHe B COCTABe
MYCKOBHTOB M3 HHX: MYCKOBHTHl M3 aJbOMTH3MPOBAHHBLIX TpaHHT-
nOp(HPOB OTBEAlOT MO COCTAaBY H KaJHA-pDYyOHIHEBOMY OTHOUIEHHIO
MYCKOBHTAaM N3 aJbOHTH3HPOBAHHLIX TPAHHTOB, a MYCKOBHTBI H3 1aeK,
HCOLITABIIHX 3aMETHOE KBapIl-MYCKOBHTOBOE 3aMeINIeHHE, XapaKTepH-
SYIOTCA BBICOKHM COACPKAHHEM JHTHS W MOBBILIECHHBIM Ka/Iuil-py6Gune-
BBIM OTHOIIEHHEM.

ConocraBaenne mpHBefeHHBIX (aKTOB IO3BOJISET BHICKA3aTh He-
CKOJILKO OOIUHX COOOpaKeHHil 0 xapakTepe pPaHHHX NOCAeMATrMaTHUe-
CKHX mpeo0Opa30BaHuii Ha MaccHBAX albGHTHIHPOBAHHBIX TPaHUTOB.
1. Ins GOJABbUIHHCTBA MaCCHBOB ANbOUTU3HPOBAHHBIX MPAHUTOB OYEBH/-
Ha NIepBHYHAS HEOAHOPOMHOCTHNOJS aNbOUTHIHPOBAHHEIX IOPO (B TOM
HHCJIE H B NpejiesiaX «MaTepHHCKOH» HHTPY3Huu ). 2. [Ipu 61u3KOM Hexo1-
HOM XHMHYECKOM COCTABE PasMiyHble B CTPYKTYPHOM OTHOLIGHHH 110POLH!
(rpaHuTLl «MaTePHHCKON» HHTPY3HH, BMELIAIOMHe TPaHUTHL, ZallKH rpa-
HHTHOTO COCTaBa) OGHADYKHBAIOT PA3/HYHA HE TOJABKO B CTENeHH H3-
MEHEHHOCTH, HO H B XapakTepe npeobpa3oBaHuii (aJbOHTH3aUMs, Tpeki-
3CHH3AUNA, KBapIl-CePHIHTOBOE 3aMelleHHe). 3. YcTaHABAHBAIOTCH
PaHHHIl TOCAeMarMaTHYeCKHil BO3PACT <«IK30rPEH3eHOB», HX TecHas
BPEMEHHAsT M NPOCTPAHCTBEHHASI CBA3b C MHTEHCHBHO a/1bOHTH3HPOBaH-
HBIMH MOPOJIaMH, COOTBETCTBHE B HHTEHCHBHOCTH «TIpeii3cHU3aIUH» KCe-
" HOJIHTOB M Jaex 3((y3nBHOrO 06/HKA H CTENEHH albOHTH3ALHH BMe-
UAIOMIHX HX FPAHHTOB. JTO [aeT OCHOBAHHE NOJATATh, UTO 3K30KOH-
TAKTOBbIE H3MCHEHHS COMYTCTBOBAJNH aNLOHTH3AIUH TPAHHTOB «MaTe-
PHHCKOi» MHTPy3un. 4. MacmTaObl HHTEHCHBHOrO PasBHTHS 3K30KOH-
TAKTOBBIX H3IMEHEHHII OOBIYUHO He BEIXOAAT 32 Npee/bl MSTHIeCATHMET-
poBoit oropouku. Ciabble NPOSBAEHHS 3THX INPOLECCOB (noBOOGpa3zo-
BAHH5 TONMAa3a H CJIOMN, CEPHIHT-KBApPIEBOE 3aMEIleHHEe H OTJI0KeHHEe
NHPHTA) HEPeKO MPOCIEKHBAIOTCA HA COTHH METPOB OT MAacCHBOB.
5. [TaparenerTnueckie THUB 5K30rPefi3eHOB OTBEUAIOT BIOJHE onpeje-
/ICHHBIM TNapareHeTHYeCKHM THIAM a/JbOHTH3HPOBAHHBIX I'DAaHHTOB.

V. Keapueso-kannmnaTossiii MeTacoMaTnam

Boapac‘ruoe NONOKEeHHEe H IéHeTHYecKas HHTepnpemmm 06]3330-
BaHMH 3TOH cTajud, KOTOpPHIE YACTO ONMHCHLIBAIOTCS KaK MEerMaTHTHL,
KIMerMaTonabi», ElMa3'OHI-ITI[BH])DBE[HE-!I:IE TPAHHUTBI H Ka.;'I:Hm:HaT-KBEI‘p!ﬂE-
Bbieé PHAPOTePMajibHBIe KHJBI, OTHOCATCS K 4YHCAY Haubosee IHCKYcC-
CHOHHBIX BOI'I[)OCOB (pOpMI'IPOBaHHH dIIOTPAaHHTOB. HOCKOJ!be MeEJIKHe
Tejla UIIHPOBLIX NMErMaTHTOB, BCTPEYAIONIHECsS HHOrJa B paccMaTpHBae-
MBIX MaccHBax (OGBIYHO BHE CBA3MC abOHTH3HPOBAHHBIMHE Y4aCTKaMH)
OTHOCSTCSH K3NHMATMAaTHYECCKOH CTaaHH, a pPas3aHYHbIC aJIbGHTHBH‘pO’BaH-
HBIE TIOPONBI, B TOM UHCJAE H NOppHpodIacTHYSCKHE aABOHTOBBIE IPaHH-
Thl, KaK ObIIO TIOKA3aHO BEILIe, hOPMUDYIOTCS B IIPOILecce aabOHTHIAILHH,
00pasoBaHus CTajuH KBAPIEBO-KAJHIINATOBOIO METACOMATHIMA MOXK-
HO CONOCTAB/ISATH C METACOMATHTAMH CTAJHH MO3JHEH MHKPOKIHHH-
sauun (mo A.A.Beycy u ap.). Hassamue «xBapleBo-KaJHIINATOBOES
SaMellleHHe B JTaHHOM CJydae Kazkercs HaM Gosiee MpeanouTHTENbHBIM,
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yeM «aMA30HUTH3AMHA», <«KaJulImnaTH3alua». Bo-nepsbiX, aMasOHHT
1a7eKo He BCerJa oTMeuaercss B 00pasoBaHMAX 3TO CTajHH, BO-BTO-
pblX, Hanbojee MPOCThie IO COCTaBy 30HBI H KHJbI BCeria cOAEpKat
KBApl, KOJIHUECTBO KOTOPOrO B HHX YacTO BO3PACTAeT 1O CpaBHEHHUIO &
BMEIIAIOMIHMH UHTEHCHBHO aJbOHTH3HPOBAHHBIMH FDaHHTAMH H anb0u-
THTAMH.

[IposBaeHust KBapUEBO-KaJHIUNATOBOTO MeTacoMaru3Ma Hanboiee
XapaKTepHbl /15 MACCHBOB aMa3OHHTHBIX FPAaHHTOB («LlenTpanbHblit»,
«lOxubi», MalKyib, Bury-KHIHHCKHI), T. €. IHHHBAJbLIHT-JIENH-
JAOMAUTOBLIX aJbOUTH3UPOBAHHBIX PAHUTOB, COAEPMKAILUX OKpalleHHBbIi
B roayGoBaTo-3eJIeHbE TOHA Ka/jHIIMNarT. B maccHBax MYCKOBHTOBBIX
a/pGUTH3HPOBAHHLIX TPAHATOB OHH Pa3BHTLI cnabo («3amajgHbiily) HIH
He BCTpeualoTes BooOuie («Bocrounblit»). BaauMHEIe mepeceueHis 301
1 JKHJ CBHAETeNbCTBYIOT O 3HAUHTEJAbHOM BPeMEHHOM HHTepBaje JaH-
HOM cTajlHH.

Mopdoaorisi TNpOsBICHANH KBapleBO-KAJTHIINATOBOrO Meracoma-
THaMa pa3HoobpasHa. DTo, MPEK/Ie BCEro, paHHHE KBapIUEBO-KaaHIINa-
ToBHE (OGBIYHO CO C/IOA0H H aJbOMTOM) KPYIMHOKPHCTAIHYECKHE H
NerMaToHIHLIE 30HH B aJbOHTH3HPOBAHHBIX H BMeU[AOUHX MOPOAAX,
KBapIEeBO-KaJHIINATOBbIE JKHAB H MPOKWIKH C JIHTHEBOI CII0I0M, TO-
MasoM H aabpBHTOM, 30HB 06OramieHHs KBapIeM M Ka/aHIInaToM, Mel-
KHe JuH30MoN06HLe 06pa3oBaHHs TOro e CocTaBa H CONYTCTBYIOUIHE
HM H3MEHEHHS BMEU[AIOUHX Mopoa. DTHTOPOALI BeCbMa TeCHO CBA3AHLI
¢ anbGHTH3UPOBAHHLIMH TpaHHTaMH H O0cOoGeHHO ¢ HX HanGomee
H3MEHEHHBIMH  NPHKOHTAKTOBBIMH  30HaMu. 37aech OHH JlOKa-
JH3YIOTCS TPEHMYIIECTBEHHO BAOJIb TPEUIHH OTAeabHOCTH, cyGmapai-
JeJbHBIX KPOBJE MACCHBOB, BAOJDb KOHTAKTOB C KceHoauramu. OueHb
YaCTO TIerMaTONHbBIC 30HbL H 3KMJBI CTEAYIOT BAOAL KOHTAKTa aJbOHTH-
3MPOBaHHBIH TPaHHT — BMellAONlas nopoaa.

Jlpyras yacTh KBapIeBO-Ka/JHMIINATOBLIX KHJ H 30H NPHYPOUEHA K
NMATQHAJBHEIM TPElIHHAM OTAEJbHOCTH. B 3ToM ciyuae oOLIuHBl mepe-
CeuenHs KBapLEBO-KaJHIINATOBEIMH 30HAMH KOHTAaKTa I HX BBHIXOL B
TMOpOAbl 5K30KOHTaKTa. IlepeceueHns MPUKOHTAKTOBOH 30HAJILHOCTH
paHHell CTalum TOCIEMarMaTHUECKOro mpomecca (B ToM uncae H Hau-
Gosee M3MEHEHHbIX TOPOJ), CBHAETEJbCTBYIOIIHE 0 Gojee TO3HEM
BO3pacTe KBAPU-KAJIHIIMATOBOTO 3aMelLleHHs] N0 OTHOIIGHHIO K abOH-
TH3AIHH, OGBIYHGL 171 aAbOHTH3HPOBaHHLIX rpanuTos. Hanbonee nosi-
HiHe 06pa30BaHHS CTAfHH NPEJACTABIEHBl KaJHIINAT-KBAPUEBBIMH HH-
JIAMH BBHITTOJTHEHHS. ;

Cayyan BBIXOMA KBAapUEBO-KaJHIUNATOBLIX 30H H ¥KHJ 32 Mpeaebl
aNbOHTH3HPOBAHHEIX TOPOL, OOLIUHbIE A5 MaccuBoB «LleHTpanbuoro»,
«3anaanoroy, Dury-IXKUIAHHCKOTO M JAPYyrHX, OTMEUYAT HEKOTOPYIO
NPOCTPAHCTBEHHYIO Paso6IeHHOCT 00pa30Banmil craminil anbOHTH3A-
U M KBapleBo-KaJaummatoBoro saMemenns. Ha sty ocoGenHocTb
anbGUTH3MPOBAHHLIX MaccHBoB paxee obparuin sunmanne E. H. Cmo-
JASHCKHE u Ap. (1966).

Bosee mosjmuii Bo3pact caeayiollled CTajiHi — rpedseHu3anny —
OJHO3HAUHO OMNpeesasieTes: Mo HepecedeHHsIM KBapIeBO-Ka HIINATOBBIX
TeJT TPeii3eHOBLIMH JKHIAMH H 30HAMH oKBapuesaHus (cM. puc. 6).
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Hais KBapLeBo-KaJHIINATOBLIX 00pa30BaHHi M BMEIIAIOUIHX HX
anbOMTH3HPOBAHHBIX NOPOL BecbMa XapakTepHa roJayboBaTo-3efeHas
OKpacKa KaJHIMaToB. JTa 0COGEHHOCTb HAlllla OTpPa)KeHHe B IHHPOKO
pacmpocTpaHeHHbIX TepMHHAX «aMa30HHTH3alHA» M «aMa30HHTOBLIE
rpaHuThly. TepMHH «aMa30HUTH3ALHA» HCIOMb3YETCS HAMH JHMb IS
npolecca OKpalHBaHUs KaJHIINAaTOBOH (a3l

B THOHYHBIX MaccHBaX MYCKOBHTOBBLIX H MYCKOBHT-IPOTOJHTHO-
HHTOBBLIX aJLOMTH3HPOBAHHLIX TPAHHTOB aMa30HHT JHGO He BCTpeua-
ercsi BoBce (MmaccuB <«Bocrounwlii»), aubo ormeuaencs H3pelKa B
KBapIl-KaJAHLINAaTOBLIX KHIaX.

Ha maccuBe «CeBepHoM» ¢1aB00KpalICHHBIA aMa30HHT — OObIU-
HBlE MHHEpPaJ KBapleBO-KaJHIINATOBHIX (CO CAOJaMH W TOHA30M) 30H
1 ux GauKaiimero okpyxeHus. B anbOHTH3HPOBAHHBLIX TPaHHTaX, OT-
JHYAIOUIHXCA IIHPOKHM TPOSABJEHHEM CTajAHH KBapUEBO-KaJHIINATO-
BOro sameilenus (maccupbl «lleHTpanbHbiii», «lOXKHBIE»), HHTEHCHB-
Hasl oKpacka XapakrTepHa 15 0OJbLIel YacTH KaJHIINaTta 3MHKaJlb-
HBIX YacTell MacCHBOB H KBaplUeBO-KaJAHIINATOBEIX Ted. Takum obpa-
30M, YCTaHaBJHBAETCSl TECHAsi CBI3b aMAa30HHUTOBON OKPAaCKH KaJHIna-
Ta ¢ MPOSIBJIEHHEM CTaJHH KBapl-KaJHIINATOBOTO 3aMeEIIeHHs, UTO
NOATBEpPKAaeTCA HaIHMU HaOJIOAEHHSMH Ha MaccHBaX aabOHTHIHPO-
Banubix rpanntos Kasaxcrana. OfuiensBecTHa HIHPOKasi pacnpocrpa-
HEHHOCTb aMa30HHTa M KBapLEeBO-aMa30HHTOBBLIX KHJ B MaccuBe Maii-
KyJb, TOTJla K4K B ONHCAHHOM BBILIE MAaCCHBE MYCKOBHT-NIPOTOJHTHOHH-
TOBOTO THIA, I/le H3BECTHO CPAaBHHTENbHO HEeOOJbIIOE YHCJIO KBaplle-
BO-KaJHIINATOBLIX TeJ, aMa30oHHT BCTpedaeTcs Toabko B HEX (KoBaib,
1969).

Pacnpenenenye aMasonnTa B 1mopoge H OKpacka OT/EbHBIX KPHC-
TaJJI0B. 00bIYHO HepaBHOMepHLI. [loBceMecTHO oTMeualoTCsl TEPexojibl
OT CepblX, PO30BLIX H GEJNBIX YYacTKOB K roay6oBaTo-zenensim. Hepej-
ko (maccuBbl «CeBepHblii», Bury-IKHIHHCKHE) 0OHapYKHBaETCs
CBsI3b MEKJIy aMa3oHHTH3alHeH W H3MEHEHHSIMH ONTHYECKHX CBONCTB
Kanuuinara: nosipleHde YeTKofl MHKPOKJIHHOBOH PEemIeTKH W YBejnuye-
HHEe ITPO3PAaYHOCTH, YTO TakKkKe MOATBep:KAaeT 6GoJee MO3AHHUH BO3-
pact amasoHuTH3aluH. HamoxeHHBI! XapakTep aMasoHHTOBOTO OKpa-
IUHBAHHS HEOJHOKPATHO OTMEuajcs HccaefoBaTe]siMi (3aBapHIKHIT,
1943; Tlaamenesckas, 1957; u np.). He kacasch Bompoca o mpupoae
OKPaCKH, OTMETHM CB$i3b AMA30HHTH3aUHH ¢ 00pa30BAHHAMH CTaHH
KBApU-Ka/NHIINATOBOrO 3aMeIleHHsl, C OXHOH CTOPOHL, H ee Ooaee
NMO3MHHI XapaKTep — ¢ APYrom.

JKnnoo6pasnbie Tela W KHJAL CTaAHH KBApUEBO-KaJIHIINATOBOTO
3aMelleHnst 0ObIYHO CA0KEHbl KPYITHO- M THTAHTO3€PHHCTHLIM KaJuima-
TOM, KBapuUeM, C/II0A0H, JeHCTOBHAHBIM aJbOHTOM, TONA30M ¢ HEKOTO-
PLIM KOJHYECTBOM (I0OPHTA H aKUecCOpHbIX MHHepanaos. OraenbHbie
ZKHIBI H TPOKMIKH MOTYT HMETh HPaKTHYecKH GHMHHEpAaJdbHBI KBap-
LeBO-KaMHInaroBeii cocraB. HopManbHoil MeTacoMaTH4YeCKOH 30Ha/b-
HOCTH B 30HAaX KBapIeBO-KaJWILUNATOBOrO METacoMaTH3Ma dHallleé BCero
He HaGuaoaaercs. OOGLIYHO yCTAHABIHBAETCS HEKOTOPOE YBeJHueHHe
COAEpAKaHHs KaJuuinara B HeNOCPEACTBEHHOH OJN30CTH K 30Ham, no-
ABJEHHE B HHX KBapLEBO-KAJTHUNIATOBBIX JHH30UEK, H3MEHEHHe COCTa-
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Ba M TUMA CJAIOABLL, I[MOABJAeHUe Tomasza. bojsee yerkast 30HaJbLHOCTL H
F oﬁpaaosaﬁue KBADIEBBIX silep B HUEHTPaJbHBIX HACTAX TEJ YCTaHOBJe-

Hbl JIHIIB B PACCMOTPEHHBIX Bbille MaccHBaX aMOGJHTOHUT-IENHI0IATO-
BOTO M MYCKOBHT-NPOTOJMTHOHHTOBOTO THNOB. l3MeHeHHs BaJoBOro
€OCTaBa aJqbOHTH3HPOBAHHBIX 'PAHHTOB B OTHOIIEHHH OCHOBHLIX METPO-
P@HHBIX KOMIIOHEHTOB Ha y4YdcTKaX paclpoCTpPaHeHHS KBapLEBO-KaJ-
MINATOBLIX TeA (34 HCK/IUYEHHEM CaMHX 30H M JKHJ) He3HauHTeJabHbI
(cv. ra. V). Jro B o6wem noxareepxkuaer BuiBonst A. H. Byraiiua, or-
METHBIIEro c1adylo H3MeHYHBOCTb BELIeCTBEHHOro coctaBa ajbOHTH3H-
posanuLix rpanntos Kaszaxcrama B npouecce MX «KaJuIINaTH3alHH»
(Byraen, 1967).

[Tpouece KBapleBO-KaAHIINATOBOrO 3aMelLleHHsT BeleT K Hakole-
HIlIO B NerMaTOWIHBIX 30HAX KaJus, KpeMHus, (propa, JHTHS, pyOHLHs
(cmiona, Tonas), KagdbIus (tpmoopm), Keqae3a (LHHHBAJbIAHT, MPOTO-
anrnonnT). O6pautaer Ha cefa BHHMaHHe TakiKe NMOPALOK OCaXACHHA
HEKOTOPLIX KOMMOHEHTOB B 30HaX KBapLEBO-KaJHIINATOBOrO 3aMelle-
RIS, OTYCTAHBO (DHKCHPYeMblit IBOJIOIHEH cocTaBa CII0L B 30HaX: Je-
IHI0AUT — LWHHHBAILAUT — MPOTOAUTHOHUT (MaccuBhl «CeBepHBIA» H
«lOxuniii»). AroT MOPALOK — 0OpATHLINH HAOGJIOLABIIEMYCS TNPH Aalb-
fiTH3alMK B Tex jKe MaccuBax. BospactHas u npocTpaHcTBeHHas 6an-
30cTh 00pa30BaHHH CcTaAnHu aJbOHTH3AIMH H PAHHUX [IPOSBACHHH KBap-

- [[EBO-KaaHIINaToBOro 3aMelleHHd, CPpaBHUTEJNbLHO MHOI'OMHHGpaJIb'HbIﬂ

COCTaB TNOCJAEJIHHX H OCaKJeHHe B HHX KOMHOHEHTOB, <«BbllIleJa4yHBae-

. MBIX» IIPDH anbOuTH3ALHH NnopoJbl, YKasblBalOT Ha TECHYIO reHeTnudec-

KYI0 CBfI3b PAaHHHUX I'IPOHBJIE:HIH"{ KBapPUEBO-KaJHIINATOBOTO MeTacoMa-
TH3Ma ¢ aJabbOHTH3ALHEH H MpHAAIOT UM HEKOTOpOe CXOICTBO C Tpollec-
CaMH CONpSIZKEHHOro (B JAaHHOM cayuae ¢ aabOHTH3ALHEH) ocaxkIeHHs
KOMITOHEHTOB. O.H.HaKO HOJIOﬁHOE ComnocTapJeHHe BpAIX JH BO3MOXKHO
1A boaee NO3JHHX H TNPOCTBIX MO COCTABY KaJ/JIHIINAT-KBapPLEBLIX XKHJI,

- HanoMHHAIOLIHX CKopee Tp9ﬁ3eHOBbIe Kuaesl. OTMeuyeHHOe H3MEHEeHHe
€ocTaBa n MOp-(iJOJIOl‘-HH pasJIHYHbIX HpOYI‘BJlEHHI?{ NaHHOH CcTamuu CBH-

JIETEJABLCTBYIOT O CYIUECTBEHHbIX H3MEeHEHHAX YCI0BHH MHHepaaoobpazo-
BdHHs B InpedeJsiax CTaAHH BO BPeMeHH.

«Kanumnamaauuﬂ», «MHKPOKJHHH3AlHA» pacCMaTpHBAETCH 00J1b-
HIHHCTBOM aBTOPOB, HCIOJbB3YIOUHX 3TOT TEPMHH, KakK MPOLECC ILIegao4-
noii (bBeye, 3anawmkosa, 1962; Beye u ap., 1962; u ap.). Mexay tem
06PBSDBHH‘H€ CYUIECTBEHHO KBapUeBbIX MKWJIOK H 30H B HUHTEHCHBHO
aJ‘lI:ﬁliT”.’ﬂ-IpOBaHHI)IX rpaHuTax H 6ECKB3P]J.@B[:IX nmopojiax, KBaplLeBbIX

SJep B I€HTPAaJbHLIX YaCTAX KBapIeBO-KAaJHINNATOBBIX TeJ, YBeaHue-

HHe OTHOIIEHHH 3JeMeHTOB re0XHMHUYECKHX nap B HEHTPaJbHBIX Yac-

1AX 30H (cM. ra. VII) GesycnoBHO yKaselBaloT Ha €ro KHCJAOTHYIO Ha-

NIpaBJAeHHOCTD.

V. Tpeiisennszanua u oxkBapuesaune
B oranune oT GOJNbIIHHCTBA HOPMAALHBIX TPAHHTOHI0B, 4,1b0HTHIH-

POBaHHBIE TDAHHTHI XapaKTePH3YIOTCS CPABHHTEJNLHO ¢/MaObIM HpPOSIB-
JaeHneM rpeigennzaunyn. OOpaszoBaHHs 3TOH  CTaJHH NPEACTABJECHHI
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rJiaBHbBIM 06p330M TPEUIHHHBIMH 30HAMH, MHJIAMH H CONYTCTBYIOLLHMH
uM uaMeHeHusiMu. OCHOBHas Macca Tpefi3eHH3HPOBAHHBIX H OKBaplo-
BAaHHBIX TMOPOJ JOKAJIH3YeTCsd B 30HAX KOHTAKTOB NPEHMYILECTBEHHO CO
CTOPOHBl «MaTepPHHCKHX» MaccHBOB. OOBIMHEI «CIyyam YyHacJel10-
BAHHOCTH CTPYKTYPHBIX 3JEMEHTOB HHTEHCHBHO aJbOMTH3HPOBAHHBIX
30H. JlocTaTOuYHO pacHpocTpaHeHbl TaKike rpefiseHoBbie Teaa MNATHHC-
TOH, HMIHPONOA0OHOI M HENpaBHJIbHOH (opMEL. PaccMOTpeHHBIE BbIIIE
B3aHMOOTHOILIEHHA MEXIY a.nbﬁmnsuposamlbmn [mopogaMH, Ksapii-
KaJHIIMAaTOBEIMI TE€JaMH, 30HaMH rpeH3eHH3alHH H OKBapIeBaHHs
OHO3HAYHO yCTaHaBJaHBAIOT Gojiee MO3JAHHMIT Bo3pacT mociaeanux. Kak
cleyeT W3 TNpHBEIEHHBIX NPHMEPOB, PA3JHYHBLIM MNapareHeTHYECKHM
THIIAM amémnsuponauﬂmx rpaHUTOB OTBEHAIOT BHOOJHE onpeneJeHHbIe
napareHesucsl rpeiisenoB. HawuGosee wyacThl rpeli3eHBl € OTUETIAHBO
NPOABJEHHOH TeHIeHNHell K 06pasoBaHHIO MOHOMMHEPA/JbHBIX 30H H
»kua. TIaTHHCTHIE W LVIHPONOAOOHBIE rpeif3eHbl He HMEIOT YeTKO#l 30-
HaJbHOCTH 1 0OBIYHO B OOJBIIMX KOJHUECTBAX COJEPIKAT PEJUKTOBLIE
MHHEPAJIbI.

B sonax OKBaplLEBaHHsl foJsiee TIO3AHEro BO3pacrTa, 4eM THIHUYHBIC
rpeiizeHoBbie Tes1a, HabaI0aeTCA 3aMellleHHe BCeX MHHEPaJOB MOPObi
KBapueM H oOpa3oBaHHE MOHOMHHEpPaJbHbLIX KBAPIEBBIX Y4YdCTKOB.
Msayuenne nx B3aNMOOTHOILIEHHH ¢ TPeH3eHOBBLIMH KHJIaMH Ha MaccH-
Be «CeBepHoM-1I», rae rpefiseHn3anus NPosiBAeHA JOCTATOUHO IIHPOKO,
TOKa3aJa0, YT0 CyHUIeCTBYIOT NPOMEKYTOUHbIE (POPMBI MEKAY THITHIHBIMH
MYCKOBHT-KBapPl@BbIMH rpeﬁseHaMM H OKBAapPLOBAHHBIMH NOPOLaAMH (C
cepunntoM). IToapobHee n3MeHeHHe XapaKTepa rpei3eHOBHIX 00paso-
BaHuil, OYEBHMJHO, OTpParmaeT HEKOTOPYIO 3BOJIONHIO (DH3HKO-XHMHUEC-
KHX YCJOBHIl 3T0ii cTaZlH BO BpeMeHH.

HanpaBJIEHHOCTb METacoMaTH3Ma 3TOM CTagHu K oﬁpaaoBanum
MOHOMHHEPaJbHLIX KBapILEBLIX 30H, CONPOBOMXKAAIOIIEMYCST BBIHOCOM
OCHOBaHHI, M THINHYHO TPef3eHOBLHIE INapareHe3HChl ONPeIe/sioT ero
KdK KHCJOTHOE BhlIeJauHBaHHE.

VI. Hozpnue eragun

B RAZKIOM H3 ‘paCCMO'DpEHHbIX MAacCHBOB BCT\pCIIEllOTCF[ JIO3AHHE
JKHJIbHbIE H NPOXHIKOBBIE 06pa3OBaHHH. CJTOMKEHHBIC CEPHLIHUTOM, KBa]')-
11eM, THIPOOKHCJIaMH JKeJe3a H MapraHua, KapboHataMu H cyabuia-
mu. Mx npogsiaenns, HeaHayuTeabHBle MO MacwiTaGaM, OOLIYHO acco-
OHHADPYIOTCA C F]’)E‘ﬁBGHHBH]J-OBa-HHLlMH U OKBa'pIJ,IOBaH-Hbl\MI/I uopona:wn.

Cpean nonobHeix o6pa3oBaHuii Hanbosee pACNPOCTPaHEHLI CEpH-
ILHTOBBIE, KBapleBO-CepPHIUTOBLIE, KapOGoHaTHLBIE MHKPONPONKHAKH C
NHDPHTOM, MOJNHOIEHUTOM H ApyniMH cyabpmuaamu. Caiofa THMA KHIb-
GepTuTa YacTo OTJaraercd Takke B MHapoJax KBaplleBO-aMa30HHTO-
BRIX I, B maccuBax aMOGJIHTOHHT-/IENHIOJIHTOBOrO THIIA BCTpevaer-
¢l Macca MeJKHX NPOXKHJIKOB C amaTHTaM# u JApYyruMH Qocdarami.
Tecnas npocTpaHcTBeHHasi H BpeMeHHast CBs3b 3THX 00pasoBaHHIl C
rpeii3eHH3HPOBAHHBIME M OKBapPIOBAHHBIMH NOPOAAMH, MX COCTaB il
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MOP(OAOTHSL JOCTATOYHO XOPOIIO YKIAABLIBAIOTCA B IIPeACTaBJEHHS O
CTaJiuH OCAK/CHHS, CONPSIKEHHON ¢ KHCIOTHBHIM BHILIE/JAYHBAHHEM Ipa-
nuToB (Kopzxuucknii, 1955).

Camble nmo3jHNe KBApLEBbIE H KaJbIUTOBbIE MPOMKHIKH OTHOCATCS
K 3aKMOUHTENbHON (Ge3apyaHoil cTafuy, a BLIAEAEGHHS THAPOOKHCIOB
JKesesa W MapraHua, HO-BHAHMOMY, HMEIOT THINEPTeHHYI0 NPHPOMY.

Taxkum o6pasom, KaK NoKasbIBaeT CPaBHHTEIbHbIN AHAJIH3 COOTHO-
HIeHHI MHHEPaJbHLIX 00pasoBaHMii aJbOHTH3MPOBAHHBIX MACCHBOB,
NOC/IE/I0BATEILHOCTD MHHEPAJIOO6PA30BAHUS B HHX MOMKeET OBITL Mpej-
CTaBjeHa psjoM (OYEBMIHO, PerpeccHBHbIM) cramuii (TaGa. 34). Mac-
mTalbbl 1ocieMarMaTHYECKHX Npeo6pasoBaHuil yMEHbLIAIOTCS OT CTa-
AHH aabOHTH3AIUN K O0Jee MO3THHM.
~ Ilpeanaraemasi cxeMa B CBOMX OCHOBHBIX NOJOKEHHAX GAH3Ka
mpexacrasiennamM A. H. 3aBapuuxoro (1947), no MHEHHIO KOTOPOTO
PAlLl TOCT€MarMaTHYeCKHX TPOLECCOB B TErMaTHTaX H TPaHHTAX, HIY-

Tabanuua 34

Cxema cradutinocru (IJO,DJIHLPOSLIHHH Maccusoe anbﬁuruaupoaauﬂbm epanuTos

' Cranun

B Teille «eMaTepHHCKO{i» NHTPY3HA

Bo sMemaomux (anoMoCHAHKAT-
HbIX) TTOpogax

W—r""

Marmatnueckasn

Kpucranmmzanus «matepu-
CKOrO» rpannTa

Kannmnarnzauus (8 rpans-
tax). OporoBukoBanue (B
NecyaHHKaX M chaaHuax)

AnumarmMaruue-
CKas

Hacruunas nepekpHCTamIH-
3alHs IepBHYHLIX MH-
HEpasoB  FpalHTOB,
pacnaj u ynopsjoue-
HHE TBEPIBIX PACTBO-
POB TMOJEBHIX IMa-
TOB

Pannss uenounas
(anubuTH3anm)

MHupMeKuTH3aLHS
AasGuTHaains

AapGurnaanua
I'peiizenononoGube
HHUS

H3MeHe-

Boapacraiouei
KHCJOTHOCTH
(kBapieBo-Ka-
JIHLITATOBOro
3aMmelnenna)

Ksapueso-Kaaiiimnarosbtii
METacoMaTo3

Ksapueno-kanmmnarosslii
MeTaCoMAaTOo3

Kucnorhoro Bol-
meaayHBaHus

I'peiisennsaums
OxpapueBanue

I peiizennsanns
OxBapuesanue

IMoszanas menoy-
Has

TTociemarmarnueckue

OOpasoBanne KBapLeBO-ce-
PHIHTOBBIX H CEpHIH-
TOBEIX TIPOXKHJKOB €
cyab(hHAAMH, npo-
JKHJIKOB anatura

OGpasobanHe KBapleso-cepH-
IIHTOBHIX H CEPHIHTOBHIX
NPOXKHIKOB € cyabhHaaMH

3akmountesbnan

O6pazoBanne GespyaHbIX
KBapueBblX H Kap6o-
HAaTHBIX  NIPOXKHJKOB

OGpasopanne KBapueBbix H
KapﬁOHHTHHX HpO')KHJ'lKOB

127



LAX Ha CMEHY 3MNHMarMaTH4YeCKHM sIBJEHHSIM, HAUMHaeTcss aabOHTH3A-
HeH, 3a KOTOpO# caenyer o0OpasoBaHde JHUTHEBLIX MHHEPaJiOB, TCpei-
3CHOB H MO3/IHEE — CEPHUHTH3HPOBAHHLIX TOPO/L.

a

LFanaea Il
XIIMHYECKUN COCTAB TIOPO/IOOBPA3YIONIUX MHIHEPAJIOB

I. ITaarnoknazs

[lnarnokaa3sl B MaccHBax aibOMTH3HPOBAHHLIX IPAHHTOB NPUHAM-
nexar k HaubGoaee kucabsM uienam cepuu. CocraB HX MeHsercs OT
OAHroK1a3a ¢aa00 H3MEHeHHBIX HCXOAHBIX FPaHUTOB 10 anbOHTa Me-
TACOMATUTOR, Pasiuums cocTaBa MJ1arHOK1a30B HCXOIHBIX TPaHUTOB
OTIEALHBIX MAacCHBOB JexaT B npeieaax 10 nomepos (Ne 8—17 B mac-
cuse «Ceseprom», Ne 21—27 B maccupe «lOxnom»). Kpome onurokna-
33, B HCXOIHBIX TPAHHTAX, KaK MpPaBH/IO0, €CTb 3MHMArMaTHyecKHe
anbOHTLI; NepTUTOBBIA, JEHTOUHBIA U pexe mMupMexurtoblit. Ilo ontu-
4eCKHM JIaHHBIM, TOATBEpPKAAOMHMCs aHaluTHYeoKHMH (Tada. 35,
36), anpbuTel MeTacoMaTHTOB HMeloT cocTaB Ne 0—6. PenrtrenocTpyik-
TYpHBLIM anaJH30M OCHOBHAs Macca MJIarHok/aa3sa anbOHTH3HPOBAHHBIX
rPaHWTOB ONpeleJeHa Kak HU3KHI aabbut (A (20, 428131) =
=1,06—1,07 ( anoaMCAHBIH) CcoaepKaHneM OPTOKAA30BOTOMHHAIA
2—3% (anaawrnk [. . Adonnna). BHHX OTMeUEHLl TaKkKe peank-
TOBBIC BK/IoueHns ojqHroxknasza (Ne 12—16) B wmuxpoxaune (Beyc
noap., 1962). Obuas 3BoMIOLHA COCTABA N1arHOKI143a B OT1e/bHBIX MAC-
cHBaX HAIIOCTpUpYeTcst HA npuMepe yuactka «Cesepuoro» (raba.37).

Ocoboro BHHMaHH$ 3aCayKHBaeT acCoUMalHA ABYX a/dbOUTOBBIX
haz, boaee xucaon (Ne 0 —3) u H6osnee ocHouoit (Ne 3— 10), B cmabo
H3MEHEHHBIX TPAHUTaX H, 4TO Hanbojee HHTEPECHO, B aJbOGHTH3HpPOBAH-
HLIX I'PaHUTAX MYCKOBHTOBOTO THHA. BnepBuie 1Be ajbOHTOBbIE (hashl
ObliH veTaHnoBaeHL B MaccuBe «Bocrounsiii» (3namenckuii, KosaJab
w 1p., 1965; Kosaab, Ioabranean, 3namencknii, 1972), rae napsiy
¢ JeHCTOBHAHBIM anb6urom Ne 0— 3 mmeoTes uyTh Oojee KpynHbie
Tabanukd anabbuta Ne 5 —9. 3ra Goaee ocHosHas (paza BHauyajge pac-
CMarpuBanach Kax peaukToBas. OJHAKO NOCAE H3YUEHHS [OJHONO
paspesa MaccuBa «3analHoro», B aJbOHTH3HPOBAHHBIX TPAHHTAX KO-
TOPOro 06e anbOHTOBLIE reHepaunn ABJAAIOTCS HOBOOGPA30BAHHBIMH,

Tabauna 35
Codepacanue HATPUA W KaAUA 8 aabburax uz aiebururos (maccus «Bocrounsuis)

Hatpuit Kananit
Homep npoGwl
% AToMUble Koauy. % | AToMHble KOaHY.
454 8,26 359 0,37 009
447 7,95 348 0,36 009
Cpennee 8,10 354 0,36 009
NaA]Si:;Oa 8.77 38] — -
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MUKPOAHQAU3A

Tabauma 36

Cocras cocywecrayiouus aivbura 1 «aibbUTA-0AUZOKAAIA» U3 AABOUTUSUPOBAHHBLL
2PAaHUTO8 MYcKOBUTO8020 Tuna (Mmaccus «BocTounsiis) no OQHHLLM PEHTESCHOBCKO2O

CopepiKanne, %

AToMHBIE KOMHY.

B mepecueTe Ha
A6+Op+ An=100

Onement
A6 AG6—Ouar A6 | A6—Oar AG A6—Oar
Na S67 4 8,59 05377 05373 98,4 95,2
40,05 +0,05
. K 0,13 0,14 0,003 0,004 0,8 1,0
+0,02 +0,02
Ca 0,12 0,61 0,003 0,015 0,8 3.8

=001 40,01

Mpumeyanue Ananurux JI. A. ConoMonosa.

CTaJ OUEBHIHBLIM TapareHeTHUECKHid xapakTep 3Toil accouuanun (Ko-
Baab, 1971a). O6e ¢pasel B aJbOHTH3HPOBAHHBIX TPAHHTAX HA3BAHHBIX
MACCHBOB OBLIH HIEHTH(GHIIHPOBAHB! € MOMONILIO PEHTIEHOBCKOr0 MHK-

poanaausatopa MS-46 (Kosaab, ConomoHoBa,

1975). Vcranosaeno,

yTO pa3aHuusg MeX1y HHMH B coiepxkanusax Ca, a Takxke Na ycrofiuu-
BLl H BHIXOAAT 3a TpeIe]sl aHaTUTHUeCKOoil norpemHoctd (Tabx. 36).

Taxum Of)DE]SOM, noamBepxaaeTcs CocCylleCTBoOBaHue

JABYX  KHCJALIX

NJarHokaas3os, aabbura Ne<3 u annbuta Ne>3, B mapareHesuce

ag"lb(’)}lTI'{S}ipDB‘aHHbe rpaHuTOB MYCKOBHTOBOIO ‘THIIA H,

OYEeBHIHO, B

IMUManMaTHYeCKHX 00pa3oBaHHAX. DTO CBHAETENBCTBYET O -HAJIHUHH
pa3pbiBa CMeCHMOCTH B HH3KOTEMIEDATYPHOH IJIarHOK/1a30BOIl cepHH
B JaHHOH 006/7acTH cocTaBoB. OTMETHM, UTO K BHIBOAY O CYIIECTBOBaHUH
paspbiBa cMecumocTH B o6aactH Ne 2,5-5 nuskoTemmepaTypHO# (nJry-
TOHUYECKOH) cepHy TIaTHOK/Ia30B nmpHules Taxxke E. Benk Ha ocHOBa-
HHH eTaJbHOTO aHaIu3a ONTHYECKHX H CTPYKTYypHBIX naHubix (Wenk,

1967)

Tabauna 37
Cocras naaeuokaasos us epaturoudos (yuacrox <Ceseprbiti»)

Tlopola B nJarHoKaas

Tlo ZaHHBIM aRanu3a va K u Na s
MoHOMHHePaJIbHEIX MpoGax™,Mo. %

ITo peaynsta-

TaMm ompenene-
HHS Ha CTOJHKE
E.C. denoposa

Op A6 | An i |
BrornToBeie H ABYCHIOASHBIE TDAHATHI:
1eHTPaJbHbIE YaCTH OCHOBHOH Mac-
cel TabaHueK MIATHOKJIA3a 4—14 (5)|71—87 (5)| 9—15 (5)[10—17|78—86
KpaeBble YaCTH 30HAJBHBIX 3epeH . — = — 3—10] —
MHPMEKHTEL . e R e R — e — 5—11| —
JICHTOUHBIH #®  MeJKoTa0JHTHATHIH
Mo3AHHH aJabOHT — — — 2=5 | =
AnbGHTHIHPOBAHHBIE TPAHHTLL H aan6i-
TATH, JeficTOBHAHBIN anbOHT — — - 1—3 |73—82
* Nonyckanock, uto [Ta=AG6+An+0p, B ckob6kax ykaszaHo YHCJO aHalAH30B.
9 1. B. Kosans 129



11. Kaanessiil M0JeBoii mmaT

KanummaThl B MaccHBaX aJbOHTH3UPOBAHHLIX TIPAaHUTOB npes-
craBielbl MPOMEXKYTOUHBIMH OPTOKAA3aMH, NPOMEKYTOUHBIMH H Max-
cHMATBHBIME MHKDOKIMHAMH ¢ KojMeGaHHsMH BaJOBOTO COCTaBa oT
Ne 40 no Ne 5 (mo Homenkaarype A. C. Mapdynuna, 1962). Cynsa no
noayuenusid Hamu (ra6a. 38) # JHTEPATYPHBIM JgauneiM (Penpavan
u 1p., 1967; byraen, 1969), B c1ab0 U3MeHeHHbIX HCXOJHBIX TpaHHTax
HeCOMHEHHO,  TIpeo6Jajfaer  NPOMEXKYTOUHHIH  OPTOKIA3-TEPTHT
Ne 30—40 ¢ pasmepaMu NEPTHTOB OT cyOMHKPOCKONHYECKHX 10 MHK-
POCKOMHUECKHX H PEHTreHOBCKOH TPHK/IHHHOCTBIO 0,3—0,8. 3naunTeib-
HO perke, NPEHMYINECTBEHHO B MacCHBAX aMa3OHHTOBLIX aJbLONTH3H-
pOBAaHHBIX TpaHHTOB, BCTpeUaeTCA MaKCHUMaJbHBIH ~ MHKPOKIHH-
HepPTHT.

B HeaMa30HUTOBHIX AJLOHTH3HPOBAHHEIX TPAHHTAX CO CBETJIBIMH
caogaMu  (MaccHBBI «CesepHEblily, «BoCTOUHBIH?, «3amafgHbii», am-
GIIHCOHHT-JIENHI0JHTOBLIE TPAHNUTEI, IleHTpadbHasg 4dCTb Bury-Lxn-
JIHHCKOTO MACCHBAa) Kajaumnar OypoBaTbli, 3aMYTHEHHBI C HEYETKO
BLIDAJKEHHOM BOHHHKOBO{ pEMIETKOH M PEHTreHOBCKOH TPUKIMH-
noetsio ot 0,40—0,75 (maccus «Cesepusii-11») mo 0,96—1,0 (maccus
«Bocrounkii»). OueBUIHO, €ro MOXKHO ONpeIeNHTh KaK IPOMEXYTOH-
HBI WA MaKCHMAJbHBIH CyOMHKPOCKOTNHYECKHI MHKPOKIHH-TIEPTHT
No 20 — 23.

Kax GHJI0 OTMEYEHO B ONHCAHHSAX MACCHBOB, pasBHTHE KBAPLEBO-
KaJHIINaTosoro (aMasoHHTOBOrO) MeTacoMarH3Ma BeNeT K «OHHILe-
HHIO» OypoBATOr0 MHKPOKJHHA H 3aMELIEHHIO ero BOLSHONPO3padHbIM
peleTyaTelM MHKpPOKAHHOM. B amasoHHTOBBHIX a1bONTH3HPOBAHHBIX
rpaHiTax, re 9TOT Tpolecc MposgBiaeH HanGoaee MHPOKO, H KBAPLUEBO-
aMa30HHTOBEIX JKHJAX KAJAHINNAT, KakK NpaBUJo, TIPEICTaBIeH MaKCH-
MaJbHEIM MHKpOKJHHOM Ne 5—12 (®enpaman u 1p., 1967, Byraen,
1969). Hanpumep, aMa30HAT H3 merMaToHioB MaiikyJbCKOro MaccHBa
nMmeeT cocTaB Abjo_is npu Ap=0,91—1,0 (Byraenu, 1969), a ama3oHuT
M3 KHJAbHBIX Tea MaccuBa «llentpaapnoro» — OpossAs 4JKIT gy 20
(cpennee u3 16 onpenenenuit) npu Ap=0,91—1,0. Oxuako B HeKO-
TOpbIX MaccuBax (Taba. 38) Te iKe BOJAFHONPO3PAUHBIE pPEIUETYATHIE
Kajgummarel Moryr umers Ap=0,20—0,35, T. e. 3HAUHTEJLHO MEHb-
WIVIO, YeM B KaJuIiunarte, KOTophlii oHu 3amemtaior (Ap=0,40—0,75).
3T0, OYEBHIHO, OOYCJIOBJEHO CYGPEHTreHOBCKHM JIBOHHHKOBAHHEM
ggi%ﬁgc; OBEHIK}?c?ilfIIé{;La' Hecxkoabko Goablnee, yeM 00bIYHO, COAEpKAHHE

) HTbI B MHUKpPOKJHHE B TaHHOM C/yuyde CBS3aHO
C IPHCYTCTBHEM BPOCTKOB aabOHTA.
a:lbﬁETauisn?{\;ﬂffﬁlﬁzézﬂm 3aKOHOMEPHOE YMEeHbIIeHHe coAepiKaHus
(30-40%) s ma arer;)g paHHHX TapareHe3ucoB HCXOJHOrO rpaHuTa
LA e ol p 3ucaM craxud aanOburnsaunn (~20%) u
natoporo 3amemenus (~5—12%). IlapaanenpHo

5
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2 TaGauma 38
Xapaxrepuctuka Kaauesvlx NOAEBLIY WRNATOB U3 epanuroudos (Yeacror «Cesepubiil») :

O
e E C ; "
8.8 Copepacinne, % EE;:: :::%gﬂi?.;&g%ﬁe PenTrenonckas
[Topoaa, Kanuwmnar S TPHKI =
= HoCTh*®
T8 | K | v | ro | 0op | a6 | knm
Buotnropne u asycmogansie TPaHHTE, KaJdIInaT-nepTuT are 4 10,02 | 2,58 | H. a.| 69,6 | 30,4 il 0,30—0,80
Brorutosbie n ABycmofsHbEe TPAHATEH, KAMHIIIAT-MHKPONIEPTHT * 5 11,37 [ 1,56 | 0,09 | 80,8 | 18,9 0,3 0,40—0,48
AnuGurnauposanublil rpannt, GypoBaTeit  <caaGopenieTyaTHiy
S S e Sl S W e Rt e 2 (10,80 1,70 | 0,38 | 78,0 | 20,9 el 0,66—0,77
A.‘]bUIITIlJHpOBaHllbII[ BMeNLaoLHit rpami-r, 6yp0F!aTbIH «c‘]ﬂﬁ{}pc-
IIeTYATLIT» MHKpPOKAuH ¥ . | - s 2 | 10,90 1,90 | 0,26 | 76,4 | 22,8 0,8 0,55—0,70
Hutencnsino ajab0MTH3HPOBAHHBI TPAHHT, 6ypoaarbm «maﬁope-
IIeTYATHIH» MHKPOKJHH * . | : el : 5 H RS a s e | — — - 0,40—0,75
AMa30HHTOBbIA HHTEHCHBHO anbLONTH3NPOBAHEBI rpanuT, 6/eiHo-
ronyGofi BOAAHONPO3PAUHLIT PewieTyaThlil MUKPOKANE |, . . 1 » » 5 — = = 0,38
[Termatonnas KBaplueBO-aMA30HHTOBAS 30Ha, 6JEMIO-TOAVHOI «
persp il IR e BN i e o Ll R IR IR S S 0,20—0,30
IlermaToninas KBAPUEBO-KAJHIINATOBAS. 80HA, MOHOKDPHCTAJLI
EASIPEHETA T TR R e e i
FORBOR AR SO b S e SEERCATEE e L R LR s N R0 106§ 77,30 211 1,6 0,35
Cepbli aMAa3OHHT MEePexOofHON 30HBL . . . . . . 1P 10,15 4°2,50° |'0,:32:. 69,7 | 29,2 1,1 0,60
POSOREHT MERTOKGRHS 2 == § = JheG Sl e B Cokas L B A e Lo e 15707 110,38 | 782 | 203 5 0,71

* Mounomuiepansable TPoGE MOAYYCHE HeHTpHOYrupoBanuen tpakuun 0,10—0,16 B TAMENIBIX MKHIKOCTAX.
** Onpegensnacsk I, I'. Adonunoi.
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III. Cmonsr

Caionel, Geccrioplio,— BaxHelne THHOMOpgHEE mopoxoobpasy-
I0IHEe MHHEepaJbl IJIOMAa3HTOBEIX aJbOHTH3HPOBAHHBIX rpaHHToB. HX
HCK/JIIOYUTENbHOE 3HAueHHe JJs CHCTeMAaTHKH M TapareHeTHYeckoro
aHaJu3a CpaBHHTEJbHO MOHOTOHHBIX IO MHHEpPaJbHOMY COCTaBY amo-
TPaHHTHBIX METACOMATHTOB OGYCJIOBJIEHO, MPeXKIe BCero, MHPOTOI pac-
TIPOCTPAHEHHOCTH H OOJBINOR H3MEHYHBOCTHIO COCTABA, OTPaXKaIlOIIEro
0CODEHHOCTH METACOMATHUECKHX INpeo0pa30BaHUl H aKIEeCCOPHON MH-
HepaNH3aluni rpaHHTOHIOB.

Cocras. Kak Obwio nokazano paunee (Kosans, [Opuenxo,
1969, 1970a, 6, 19726; Kosans, Kosanenko u ap., 1972; u mp.), co-
CTaB C110] MEHAETCS Bropa3io Gojiee NIMPOKHX Mpefenax, UeM MOMKHO
6bls10 Obl Mpeanojarath, HCXoAsd H3 Gonee panuux obobmennit ([una-
oypr, bepxun, 1953; Foster, 1956, 1960a, 6; dup u ap., 1966). C us-
BeCTHOH joneli YCJIOBHOCTH €ro MOMKHO IPEICTABHTD B BIIE CJIeIVIOUHX
panos: 1) Guotura, 2) GHOTHTAa — JMENHAOANTA, 3) MYyCKOBHTA — Je-
fLoauTa, 4) (eHrHTa-MyCcKOBHTAa — NPOTONHTHOHHTA-IUHHBAILIHTA,
5) MPOTOMHTHOHHTA — JHTHEBOrO aHHurta (puc. 19).

1. Cocras Guorura xoyeGJeTcss OT MarHe3HaJdbHOTO 10 Keaesi-
cTOro M Jenuromenas-cunaepopuaanta. Ilpn stom peaausyiorcs obe
OCHOBHbIe CXeMbl H30MOP(HLIX 3aMemlennii B cmogax (Foster, 1960):
R+ + 8i —R3T + R} u 3R?+ — 2R3+ - okrasapuueckas BakaHcHs
(Ovy). Co BTOpHIM cOCOGOM CBA3aHO JA0 3/4 TpPeXBaNeHTHHIX HOHOB
OKTa3ApHuecKofi KoopAuHaNuH. [losBaAeHHEe OKTAa’ApHUYECKHX BaKaHCHH
B NPHHIHIE MOKHO PaccMaTpPHBATh KAaK pe3VJbTaT mpumecH (no 40—
45%) AMOKTa’1pHYECKOr0 KOMIOHEHTA B TPHOKTA3APHYECKOM, WHTEp-
NpeTupys coctaB GHOTHTA KaK M30MOP(HHYIO CMeCh ABYX TPHOKTas31I-
puueckux ((pJaOronuT-aHHHT, UCTOHHT-CHAECPODHUANNT) H AHOKTA3ApPH-
YECKOro (MYCKOBHT-CEJTaJ0HHT) MHHAJIOB.

Kpome OCHOBHBIX KOMIOHEHTOB, B CyHIeCTBeHHHIX (He menee 0,01
B GopMysabHOH eNHHHIEe) KoJuHuecTBaX OHOTHTH codep:xar Na, Ca,
Rb, Li, Mn, F. Coaepxanue Li B 6HoTHTaX KOppeaHpPYyeTcs C cojepKa-
HHeM TpexBaJeHTHBIX xaTHoHoB (puc. 19; Kosaab, Kysbmuu u 1ap.,
1972).

2. Caroder pada Guotur — senudoautr o6GpasyiOT HENpephBHYIO Ce-
PHIO COCTABOB, B KOTOPOIl 10 COMEPIKAHMUIO JHUTHS BLIIEAAIOTCS JUTHIH-
cojepaKanine GHOTHTH (CHAePO(GUJIMTH H JenHIoMeNaHkl), MPOTOJIH-
THOHHTH (JUTHEBEe OHOTHTHI), HHHHBAJBAUTH, JKEJIE3HCTHIE JIENHIO0-
auTe  (KpHOQUAJAHTH) H JenuioauTs (puc. 19). B mauboaee xene-
3HCTHIX U/JeHAX psJia BLIAEPIKHBAIOTCA OOBIUHEIE AJsI GHOTHTOB COOT-'
HOIIEHHST MEMKIY IABYX- H TPEXBaJeHTHHIMH KaTHOHaMH OKTa3IpHue-
CKOB KoopAuHamuH. B pany NPOTOAHTHOHHT — JENHIOJHT OCHOBHBIE
3aMellleH st MeX/J1y TJIABHBIMH KOMIOHEHTAMH MOTYT (GBITh BHIpazKeHBI
cxemoit 1,5 R#* Al v+OH—2Li}SiF, Gauaxoii X ycTaHOBIeHHOH
aas anamoriunbix caiog (Foster, 1960; ®octep, 1964). B cootsercTBIH
¢ JMaHHOH CXeMOi OT MPOTOJHTHOHHTA K JENHIOJHTY IPOHCXOIHT 00-
Iee BO3pacTaHHe 3amoJHeHHs OKTa’ApHueckHX nosumuii (Kosaus,
Kosanenko u ap., 1972). B uenom ags cepuu mpeobaajaioliuM ABYX-
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Puc. 19, XuMnueckHil cOCTAB CJIOJ U3 DPEAKOMETAJBHEX AJbOHTOBBIX rpaHHTOB.
Kpome anaqansos (cm. ra. 1) ucnoabsopaHel namHbie u3 pabors I1. B. Kosans,
B. H. Kosanenko n ap. (1972) u M. I'. Py6 u np. (1971).

e — CHIOJLI H3 TMaparenesHcoB panHeil ctaquu; -+ — CHIOZL B3 06Gpa3oBaHbii CTaHH KBapHeBo-
KaJHUIIATOROT0 MeTaCcoMaTH3Ma, X — CIK0Abl H3 HO3AHMX rpeiizenos; @ — MHHAJALI CcAOM.
IMoas coctasos (no Kosano, Koeansenko u ap., 1972): / — GHOTHTHI; 2 — MPOTONHTHOHHTH
(auTHeBble GHOTHTH): 3 — HHHHBAALAWTH, 4 — JKeJe3HCThle JemHLOMNTHL (xpHOdHAANTH);
5 — NEeNHAOAHTE, 6 — MYCKOBHTHI; 7 — (DENTHT-MYCKOBHTHI; & — JAHTHEBHIE (BEHIHT-MYCKOBHTH,
SauwTprxoBana ofaacte cMmemannux cTpyktyp mo A. Jlemuucomy (Levinson, 1953). IlpH no-
CTPOEHHH LHarpaMm aHajH3bl NEPecuiTHBANMCH HA (GopMyabHYI0 eannuny caoam XYo. 370

(OH, F). no merony P. Crusenca (Stivens, 1946), OTHenbHO cxeMaTHYECKH NOKA3AHBI TOAS
COCTABOB CJIOA N3 Naparenesycos pannei craauu (I), craanu KeapueBO-KaaAHIINATOBOTO
meracomatuama (II) m nosmunx rpeiiaenon (111).

BaJIEHTHLIM KaTHOHOM siBJseTcA Keaeso. 3amentenus 1,5R2T na 2Li
OCYLIECTBJSIOTCS TIABHBIM O6GPa30M 3a CUET Hero.

Conepxanus Mg u Mn usmensiores B npeneaax 0,03—0,28 (Mg)
u 000,20 (Mn) na QopmysbHyi0 eIHHHIY, He OGHAPYXKHUBAsi NPH
STOM CKOJILbKO-HHOYIb 3aMeTHOl 3aKOHOMepHOCTH. B cpenanem Ha ¢op-
MyJbHYI0 eiuHHIy mpuxomures oxono 0,1Mg u 0,05Mn. Tlpu cono-
CTABJEHHH CJIOX 3TOH CepHH H3 MaCCHBOB OTJEJbHLIX NapareHeTHue-
CKHX THIIOB MEKYy HHMH OOHApY:KeHBI ONpeleeHHEe PasjHuuns B CO-
AepHKaHHAX JBYXBaJeHTHBIX XaTHoHOB (Kosanae, IOpuenxo, 1972a,
puc. 2).
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C BospacTaHHEM COJep:KaHHs JHTHS B CAI0JAX CEPHU NPOHCXOLUT
obmee yseanuenue cofepxannit Rb (or 0,01—0,03 na QopmyasHyio
eMHHILY JIHTHICOAEPKAIIHX GHOTHTOB H TIPOTOMUTHOHHTOB J0 0,03—
0,08 B menumoautax) u Cs (or 0,00 1o 0,01). [Ipu nepexone OT AUTHH-
cofepkaulero GHOTHTA K IMHHBAJbAMTY IPHMEpHO B TPH pasa (Bo3-
MOXHO, G0JblIe) CHHMKAETCH JOJs TPeXBAJEHTHOro JKeje3a CpelM
OKTa3[PHYECKHX KATHOHOB CHIOAL, cocTaBiasfsg B HaiabHeimem 0,01—
0,15 (B cpennem okomo 0,06), peaxko cHHKAeTcsl COJAEprKaHHE THTAHA.
B otnenpHeix o6pa3nax IHHHBAJbJAHTOB OOHADYXKEHBl BBICOKHE CO-
nepxanus Zn (mo 0,7% u Goxee).

Cyas 1o HaauyWio B JaHHON cepuu, Hapsay co caogamu 1M,
o6pasios co crpykrypoit 3T (dup uap., 1966; Tennxun, 1969; Rieder
e. a.,, 1970 u 1p.) u CyKeHHIO moJel cocTasa cawo] B GoJjee MO3AHHX
HH3KOTeMTnepaTypHeix mnaparenesncax (Kosaan, Kosanemko u ap.,
1972), npenensl u3oMopdHOI CMECHMOCTH B PSAAY MEHSIOTCS H B Onpe-
JIEJIEHHBIX VCAOBHAX OHa, OUEBHIHO, MOKET HMeTb Pa3phiBHL.

3. Pad myckosur — aAenudoaur B albOHTH3HPOBAHHBIX TPaHHTaX
H3yu4eH HaMH BHEpPBLIe B MaccuBe aMOJHrOHHT-JIENHIOJHTOBOrO THIA
(Kosaap, Opuenko, 1972a, 6). MameHeHue COOTHOUIGHHH OCHOBHBIX
PPYNN KATHOHOB B HeM CXEMaTHYHO MOXKHO BBIPA3UTh CJENYIOIHM
pasencrsoM: 2R$3--R%Y, +-OH ==5Li+- Si -+ F. Ha dopumyabryio exuHu-
1y CII0X Cepui B cpeamem mpuxoantest taxkxke 0,01Mg, 0,04—0,05 Mn,
0,07 Fe?* u 0,06 Fe3*.

B rpefiseHoBBIX mapareHe3Hcax H3YYEHHOrO MaCCHBA JICMHIOJHT
acCOILMHPYeT C JUTHHCOAepKAIHM MYycKoBHTOM (cM. puc. 20). Cue-
JIOBATEJNbHO, PAa3phIB CMECHMOCTH B cepHH npH I — P-yCIOBHSAX Tpefi-
3€HH3alHH 3HAYMTEJBHO BO3PACTAET MO CPABHEHHIO C YCTAHOBJEHHBIM
JIst IHTHeBEIX comiof u3 mermatutoB (Levinson, 1953), mpuuem raas-
HbIM 0Gpa3oM BCJAELCTBHE CYMKEHHS TOJS JUTHEBBIX MYCKOBHTOB.

4. Cepus (peHeur-mycKo8UT — NPOTOAUTUOHUT-YUHHBANbOUT BIIEp-
BHIE yCTaHOBJEHA M J0CTATOUHO MOJApoO6HO paccMOoTpeHa HaMH B Tpe-
apinymux patorax (Kosaab, IOpuenxo, 1968, 1969; Kosaap u mp.,
1970; Kosanaw, KoBanenko n ap., 1972), rae cocraB IO cepHH HH-
TeplpeTHpyeTcs Kax H3oMop(dHas cMech AHOKTAJAPHUYECKHX MYCKOBH-
ToBOoro (mpeoGaanaer), cenamonutosoro (10—20%) u TpHOKTas’ApH-
yeckoro esaeso-jutuenoro (mo 30—40%) xovnoneutoB. OcHOBHEIE
cxembl u3oMopGHLIX 3amemennii B cepun R3L 4 Riy == R*4-Si (wmyec-
KOBHT — cenagonut) # R%§ -+ (OH) =Li -+ R** - F (denrur-mycko-
BUT — NPOTOJAUTHOHUT-IAHHBANBAAT) (cM. puc. 19). ¥VBeamuenue co-
JepKaHus JTBYXBAJEHTHBIX KaTHOHOB TOYTH B DPABHOH Mepe CBS3aHO
¢ Fe?* u Mg, xots B obmem Mg Heckombko mpeobaanaer Hapy Fe?*,
Conepxanna Mn anaunreasns — 0,02—0,06, nnorna no 0,19 na ¢op-
MyJabHYIO enuHuy. OHM Takike Bo3pacraloT B HauboJee JHTHEBBIX
gnenax cepur. COOTHONIEHHS BTOPOCTENEHHLIX KATHOHOB TPV
X (Na, Ca, Rb) B MycKkoBHTaX MEHSIIOTCH B JOCTATOYHO HIHPOKHX Tpe-
JieJax, 0HAKO HX CYyMMa HaXOJHTCs NpaKTHUYeCKH Ha OJHOM YDOBHE,
cocrasassa B cpenvem 109% X.

IlpeobaanaiomyuM CTPYKTYPHBIM THIOM CJIOJ CEpHH, 38 DEIKHM
WoKIIouenueM, sBagerca 2M,. B oGnacta cocraBa, NpHMBIKAONIEH
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K TPOTOJNHTHOHHT-IUHHBAIBINTY (30—409% xene30-IHTHEBONO KOM-
nonenta), ycranosiaensl cTpyktypol 3T (Kosaab, Kamaes u ap., 1970;
Kosanb, Kosaaenxko u ap., 1972). Ilpexnosnaraercs, 4To 31eCh B ce-
PHM HMEeT MeCTO PasphiB cMecuMocTH. Bosee moapobHo 3TOT BOmpoOC
obcysKIaeTcss B CrelHa bHOl craThe *.

5. K pady nporoAuTUOHUT — AUTUEBbLL QHHUT OTHECEHbI NPOTOJIH-
THOHHTHL M3 aJbOHTH3HPOBAHHLIX TPAHHTOB MYCKOBHT-TIPOTONHTHOHH-
tosoro tHna (Kosauab, IOpuenko, 19726). B s1ux cBO€OOpasHbIX CJIO-
Zax BBICOKOE cOJAEpIKaHHe JHTHS COUEeTaeTcss C HeoOBIYHO HH3KHMH
JIIsl TIPOTOMHTHOHHTOB COIEPKAHUAMHU TIHHO3EMa M BEICOKHMH — JIBYX-
BaJIGHTHLIX KATHOHOB.

PaccMorpenne aHHOHHON HacTH H3YUEHHBIX CJIOJL TOKAa3LIBAeT,
YTO B COOTBETCTBHH C M3BECTHBIMH 3aKOHOMEPHOCTIMH MYCKOBHTHL H
GHOTHTB SBJASIOTCS CYIIECTBEHHO <«THIADOKCHILHBIMH», @ JIHTHEBbIE
caoas — «hropucTeiMi», TTosyyennbie TaHHbIE TOATBEPHKIAIOT TAKKe
HaJHune NPAMOIl KOPpPeasiiHi COAepHanuit autua H (ropa, orMeuas-
meecst paHee uceaenosatedasmu (Fumsdypr, 1957; Foster, 19606).
Onnako, B oTimune oT mpeanonarasmuxes M. ®ocrep ans TaAHHO-
BeMHCTBIX G101 3KBHBAJEHTHBIX COOTHOIICHHH MEMKIy JHTHEM H (PTO-
pOM, COCTaB COOTBETCTBYIOIMX CJIIOJ PACCMAaTPHBAEMON COBOKYMHOCTH
00HAPYIKHBAET, KAK H COCTAB KeJEe3HCTBIX CJIOJ, 3HAUHTEIbHbIE KOJe-
GanHg WX COOTHOINEHHH. YUUTHIBAs ONPENEJeHHYI0 3aKOHOMEpHOCTb
B pacmpefleseHHH TOYeK, COOTBETCTBYIOIIHX COCTAaBY CJIOL Pa3JHYHBIX
naparenetnueckux accoumaummii (Kosasb, IOpuenko, 19726), xoneGa-
Hust otHomenust Li — F He MOryT GHITh OOBSCHEHB! TOJBKO AHCIEPCHEN
anainsa, Kak sro Jjomnyckajgoce M. @ocrep. Pemaiomnee 3HaueHune
37ech, OUEBHIHO, UMEIOT TEHEeTHUeCKHEe NPHYHHLI, B YACTHOCTH aKTHB-
HOCTL (KOHIeHTpanus) (GTopa B MHHepaJooOpasyiollel cpelne.

3aBUCUMOCTS ONTUYECKUX CBOLCT8 W NAPAMETPO8 3NeMEeHTaApHOU
aueiiku carod or cocrasa. Ilas Gosbuieit 4acTH 00pasuoB Ompejens-
JIICh YrOJl ONTHYECKHX Ocell (KOHOCKOTITHYECKHM METOIO0M Ha CTOJHKe
E. C. ®enoposa (3aBapuixuii, 1953)) u MaKcHMaJbHBIA TOKa3aTeab
npeaoMaenns B ceuennd, napajgenprom (001). Jlasg MHOTHX CJIIOX
B. B. 3aruunin (MTEM AH CCCP) u C. B. Basaposoit (Cu6I'EOXH)
OLLIH TIOMVYEHbl MTapaMeTphl 3jeMeHTapHbIX sdeekK. OOWHit Xapaxrtep
3aBHCHMOCTH ONTHYECKHX CBOHCTB /s HauGojee pacnpoCTpaHEeHHBIX
NOJNHUTHIIOB clIoN pacematpusancs Hamu panee (Kosanb, Kosajenxo
u 1p., 1972). CxoacrBo KoHdurypanuii poeB TOYeK Ha JHAarpamMmax
3aBHCHMOCTH mapaMerpa b 3JeMeHTAapHOH SYEHKH CJAIOAbLI OT €e Co-
CTaBa C KOPPEISLMOHHBIMH JHarpaMMaMH cocraBa (cM. puc. 19) n
3aKOHOMEPHOCTb H3MEHEHHS] ONTHYECKHX CBOMCTB MOATBEPIKAAIOT CY-
IecTBOBAHHE HAMEUeHHBIX H30MOpPQHLIX cepui. B ofmem cayyae
MoKasaTesH MPEJOMJEHHs U 3HAUeHHs mapaMmeTpa b B cepHsX YBeJH-
YHBAIOTCA C YBEJAHUCHHEM COJepiKaHHS JBYXBaJIeHTHBIX KaTHOHOB
(Fe, Mg, Mn) B cmopax. ITapamiessHo mpoHCXOAHT MOHHZKEHHE TNO-

* Kosanw Il. B., Basapora C. B. u np. Hombie pmaumbie o Mmyckosurax 3T.—
«Koncruryuns u cpoiictea munepaios», Kues, 1974, Ne 8, c. 9—15.
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Puc. 20. 3Bomonus coctaBa 104 B MacCHBAX aibGHTHIHPOBAHHBIX
MMOKa3aHo Hanpap/jenie H3MEHEHHs COCTABA NMPH albOHTH3ALHH, CTIIONI-
¢ TOYKOH OTMeueHbl CJAIO[H H3 3K30rpeiiseHoB. TOHKHMH JHHHAMH
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TPAHHTOB DPasIHYHBIX maparedeTHueckux THMOB. JIBOMHOMA cTpeaxoil
HOll — [IPH KBapLEBO-KaJHIINATOBOM MeTacoMaTHsMe, Kockm kpectom
COEJIHHEHBI COCTABBI COCYIIECTBYIOUIHX CIIOJ M3 JBYCHIOAAHBIX acco-
cM. puc. 19.
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KasaTeJell mpejoMJeHHs. DHOTHTH B Le0M HMEIOT MeHbIIHe ToKasa-
TeH MpPeyoMJIEeHHSI, JeM 3TO MOXKHO Obl10 Obl OXKHAATh, HCXOAA'H3 HX
weaesucroctH u jauarpammsl B. C. CoGonesa (1950), umo, oue-
BHAHO, OOYC/JIOBJEHO SHAUHUTEJIbHBIMH COJEPIKAHHAMH B HHUX JIHTHA
H ¢ropa. Bece OHH B paccMaTpHBaeMbIX IapareHesucax 3amer-
HO JBYXOCHBI.

Oco6oro BHHMAaHHS 3aCAyKHBAIOT «aHOMAajJgHH»  ONTHUECKHX
CBOJICTB, B NEPBYIO OYEPEelb, YrJa ONTHYECKUX OCeH, MO CPABHEHHIO
¢ nokasaHHbiMH Ha auarpamMe (Kosanb, Kosanenko u ap., 1972).
OHH CBHIETEJBCTBYIOT O MOABJEHHH Gosee DEeIKHX HJAH HEeOOBIYHBIX
1715 TAHHOTO COCTaBa CTPYKTYp, MOJA06HO TOMY KaK MaJble BeJHYHHEL
VIJIOB ONTHUECKHX OCeii Cpasy BbIIEJsIOT CPelH NPOYHX BBICOKOTJIH-
HO3EMHCTHIX CJII07 MYCKOBHTHL 3T.
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DBONWIHA XUMHYECKOTO COCTAaBa CJAIOJL B MacCH-
BaX pas3JHUYHBX NapareHeTHuecKHX THNoB Kaxnomy
napareHeTHYeCKOMY THIY MacCHBOB TNPHCYLL XapaKTepPHBI PAJ 3BO-
JIOHNHH COCTaBa C/I0J B MOCAEMarMaTHUeCKHX Tpoleccax. JTH pPsab
HAUHHAIOTCs ¢ GHOTHTOB €1a060 H3MEHEHHBIX (MCXOAHBIX) TPAHHTOB.
Kax yxe 6pl10 OTMeueHo, BapHalliH COCTaBa GHOTHTOB BEChMa 3HA-
uynuTeAbHE. OHM OXBATHIBAIOT MOUYTH BCKO 06/7aCTh COCTABA GHOTHTOB
H3BEPIKEHHBIX IOPOA OT «raGOpPOHIHBIX» 10 «lerMaTougHbIX» (Ko-
Basb, Kyspmun u ap., 1972). 3asucumocTs cocraBa GHOTHTOB «Ma-
TEPHHCKOTO» TPaHHTAa OT MPHHANJIEKHOCTH aJbOHTOBBIX TPAHHTOB K
TOMY HJIH HHOMY NapareHeTHUecKOMY THNY ellle Hel0CTATOYHO SICHA.
B nenom n1a M3yYEHHBIX MAcCHBOB yCTaHABJIHMBAaeTCsi GoJee BBICOKAS
MATHe3HaBHOCTb GHOTHTOB B KOMIIEKCAX C IIHPOKHM pacmpocTpame-
HHEM MYCKOBHTOBBIX HapareHesncoB (yuactkH «CeBepubiii», «3amai-
HBlii»), HaubGoaee JKeJAe3UCTHI COCTAB OTMEYEH B JIENHI0JHT-GHOTHTO-
BOM THIE (yuacrok «Llentpanbpmblii»). Pasiuuus mex1y mapareHeTH-
YECKHMH THNAMH OCOGEHHO YeTKO BBICTYNAlOT NPH CPaBHEHHH CJIOJ
H3 mocaeMarMaTHyecknx oO6pasoBaHHil, B NepBYIO OuYepenb, U3 anbbi-
TH3HPOBAHHLIX IPaHHTOB (puc. 20).

1. Chioaet U3 aA6OUTUSUPOBAHHLIX 2PAHUTOB MYCKOBUTOBORO Ti-
na NpHHALTEKAT K CepHH  (PeHrHT-MYCKOBHT — IPOTOJAUTHOHHT-IHHH-
BaabauT. Ca6o HM3MEHEHHBIM TPaHHTAM CBOMCTBEH mapareHe3uc GHO-
THTAa W JHTHiicoAepiKawero ¢enrura-myckopura (Kosaas, IOpuenxo,
1970a, 6). B sone nepexona X aJbOHTH3HPOBAHHBIM TPAHUTAM COJEp-
KaHHUe JKeNIe30-JHTHEBOTO KOMIIOHEHTA B CJIIONe JOCTHIaeT 3IKCTpe-
MaJbHBIX 3HaweHuit (pue. 20, 21). 3zxech ycraHoBieHa acCOMHAIHS
«IuTHEBOro MyckoBHTa 3T» ¢ JAHTHEBBIM (eHrHTOM-MycKoBHTOM 2M;.
C yeunenneM ajabOHTH3ALNH U

COlepKaHHE JHTHS W ABYX- 75 ot

BAJIEHTHBIX KaTHOHOB B CJII0JE o g

YMEHbIIACTCS U B HHTEHCHBHO Y it . S

anbGHTHIUPOBAHHLIX — rpamum- | F Y A

Tax JIHUTHeBHI (EeHIHT-MYyCKO- o]

BHT 3aMemiaercsi (eHrHToM- e

myckoButom. HauGosee 6/1u3- oy

KHil K COGCTBEHHO MyCKOBH- 97 wjﬂ:’g_—‘—‘l

Ty COCTaB BCTPeYaeTcs B oy ‘K\- i

rpefizeHax. . H=g" el N, t\;*.g' 5
B ormmume or caon anb- e e T

GHTH3HPOBAHHBIX  TPAHHTOB, 2 = i

MYCKOBHTBI H3 MaccHBOB My-
CKOBHT-a/bGHTOBBIX Tpeil3eHHu-
3HPOBAHHBIX TPAHHTOB XapaK-
TePH3YIOTCS COCTABOM, ©OoJee
OJIH3KHM K COCTaBy COGCTBEH-
Ho myckosuToB (Koaans, IOp-

Puc. 21. VsMenenus coxep:anus JuThs B Qop-
MYJBHOH eIHHHIE CHIOALI B Npolecce aabGHTH-
zanuu. Ilo abeuycce HaHECEHB COMEpKAHUS
HOpPMAaTHBHOrO ansbura B mpobax: no 40% —
caabo H3Menennsie rpaHuthl (), 40—509 —
anbOHTH3HPOBaHnke | rpaHutsl (/1), 50—709% —
HHATEHCHBHO aJAb0HTH3HpOBaHKEIe rpanuthl ([11),

yenxo, 1969). Ilpuuem, Kax u
B a/7b0HTH3HPOBAHHLIX TPaHHU-
Tax, HauboOJee «YHUCTHIH» CO-

I — aMOAUTrOHHT-AENNAONHTOBLI; 2 — NenHAL0THT-GHO-

THTOBBIH; 3 — UHHHBAJBLAHTOBLIN] 4 — MYCKOBHT-TIPOTO-

JHUTHOHHTOBLIN; § — MYCKOBHT-JTENHIOJHTOBEI; 6 —
MYCKOBHTOBBIH.
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craB npucyn HaunGosee H3MEHEHHBIM MOpogaM — rpeiisenam. B craGo
H3MEeHEHHbIX PA3HOBHIHOCTSIX TAKUX T'PAHHTOB B aCCOLHMAINH ¢ GHOTH-
TOM H MYCKOBHUTOM TPHCYTCTBYET XJOPHT.

2. B maccusax MYyckosur-1enudoiuTo60e0 TUNA Pa3BHTLI mapare-
He3uCsl KaK CO CJIIofaMd psaaa (EeHrHT-MYCKOBHT — MPOTOJHTHOHMT-
LUHHBAJBIHT, TAK M CO CJAIOAAMH psifa OHOTHT — JIEIHIONIHT. DBOJIO-
ILsi cocTaBa Cal0J B CTalHI0 anbOMTH3ALUUH TOXOOHA ONMHCAHHOI JJIs
MacCHBOB MYCKoBHTOBOro THma (puc. 20, 21). Bmecre ¢ TeM B mac-
CHBAX C IUMPOKHM pacnpocTpaHeHHEM <«JIHTHII-(PTOPHCTHIX» Tlapare-
He3ncoB (Hampumep, «IO:KHOM») 3BOJIONHA MOMKeT OHITH Hampar/eHa
H K 00pa30BaHHIO JHTHEBOH BBLICOKOTJIHHO3OMHCTONH cmionbsl (Bt —-
—autuiicogepKamuii  br4+-JIEPMy - OMy4-Jlen —Jlem), no1o6HO
TOMY Kax 3To Habawgaercs B MaccHBax aMOJIHTOHHT-IEIH10MU-
TOBOrO THIA.

B ofpazoBanusix cTaiHH KBapIEBO-KaJHIIMATOBOTO 3aMelleHHS
pPesko TnpeoOaanaloT CHAALl CepHH OHOTHT — JENHIOJHT. DBOJNIOLHA
HX cocTaBa MMeeT HamnpaBJeHHOCTb, MPOTHBONOJIOXKHYIO YCTAHOB/JEH-
HOH s anpOHTH3ANHH B MAaCCHBAX JIEHHIOJHT-GHOTHTOBOTO THIIA.
O6a pasHOHaANpaB/JAeHHBIX Psijla Pa3/IHYaloOTCAd TAKKe MO KeJe3HCTOCTH
(Kosaap, IOpuenko, 19726).

Cnronpl Gosiee TMO3IHHX TPEI3EHOBLIX MApaTeHe3uCOB B MaccHBax
MYCKOBHT-JIEIHIOJHTOBOrO THIIA MPHHALME]KAT K TEM iK€ CepHaM, 4To
H CIIONLI BMEIAIOUIHX UX anbOHTH3HPOBAHHBEIX TPAHHTOB.

3. B maparenesncax Maccusos Aenudoaur-0uoTUTOB020 TUnT pac-
TPOCTPAHEHB! CMIOALI CcepHH OGHOTHT — Jenunoaut (puc. 20, 21). B npo-
necce anLOMTH3ANMH COCTAB CJAIONBI MEHseTcs OT GHOTHTA IO JemHa1o-
JAHTa B HHTEHCHBHO aJbOHTH3HPOBAHHBIX rpaHuTax. B craimio xBap-
1IeBO-KAaJAUINTATOBONO METACOMATH3Ma HAaNpPaBJEHHOCTh  SBOJIOIHH
coCTaBa, OYEBHIHO, CMEHseTcss Ha IPOTHBOMOJOKHYIO, OAHAKO MeHee
JUTHEBOTO COCTABA, UeM TIPOTOJHMTHOHHT, NPH 3TOM He obOpasyercs.

4. AMOAUOAUT-1enUdOAUTOBBILE TUMN — IUHCTBEHHBIH CPEeTH H3-
BECTHLIX THIOB aJbLOHTOBBLIX TPAHMTOB, B KOTOPOM CJIIO[BI IpelcTaB-
JIeHbl BBLICOKOTJIHHO3€MHCTOH cepHeil MYCKOBHT —Jenupoaut. OGmas
cXemMa M3MEeHEeHHs cOCTaBa CJIOJ I MACCHBOB BBITVISAHT CAEAYIOIIHM
ob6pasom: Br—Br+®My— PMy (crabo H3MeHEHHBIE TPAHHTHI) —-
— BeicOKOrMuHo3eMueThiil  Ila—-Jlen (ans6uTu3npoBaHHble TpaHu-
Thl) —Jlen (KBapueBo-KaJRuImaToBeie 30HBI) —-Jlem— My (rpefizenn-
3UPOBAHHBIE TPAHHTHI H Tpeil3eHbl) — OHKO3HHOMOTOOHE My — ce-
pHIUT (CTajHs OCaxKIeHHsT OcHOBaHuUit). Bropas mosoBHHA 3TOH CXEMBI
WIJIOCTPHPYETCsT COCTaBOM CJIIOJ paccMOTpeHHoro B mi. I MaccuBa
(puc. 20, 21).

5. Caloipl H3 MACCUBOB YUHHBAALOUTOB020 TUNA W3YYEHB MeHee
Apyrux. B annGUTH3HPOBAHHBIX TPaHHTAX H KBapleBO-KaJHIIIATOBLIX
MeTacoMaTHTaX OHHM TpeACTaBJeHbl psaaoM Guorut — aenupoant. On-
HAKO B OTJIHYHE OT MACCHBOB JIEMHIOTHT-OHOTHTOBOrO THIA Jaxe B
WHTEHCHBHO ajbOHTH3HPOBAHHLIX TpPaHHTAX CJIOJB COXPAHAIT J0-
CTATOYHO BBLICOKYIO JKene3ucroctb (pHc. 20, 21). 118 3K30KOHTAKTO-
BLIX METACOMATHTOB 3TOrO THNA XapaKTepHLI ABYCAIOJAHbIE accouHa-
uuu (JIMy-+-JIBT).
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6. B aabburaauposannely epanuTax mMyckosuT-npoToiuTUoOHUTOB0=
20 (6uoTurosoeo) Tuna HauboJee paclpocTpaHeHbl JUTHEBbIE GHOTHTHI
psana IPOTOJUTHOHHT — JHTHeBHIH anuut (puc. 20). B accommaumuu c
HHMH BCTPEUAlOTCsl JIMTHEBBIH (DEHTHT-MYCKOBHT H, BO3MOMKHO, LHH-
HBaJbIUT. B rpeiizenax JUTHeBbIe CJIIOJB 3aMeILAlOTCA CAIOLAMH MYcC-
KOBHTOBOTO THHA. THI CJI0Jbl B 3K30KOHTAKTOBBIX MeTacoOMaTHTaXx,
CONYTCTBYIOIHX aJbOHTH3HPOBAHHLIM IpaHHTaM, («9K3orpeilseHax»)
COOTBETCTBYET THIIY CJIOIbI IOCIEeLHHX.

PaccmoTpeHHne cocTaBa HPHPOMHBIX CHIOA, KOPPEAANHOHHBIX 3a-
BHCHMOCTEIl MEKJIy COCTABOM, ONTHUECKHUMH M PEHTreHOrpa(uuecKn MU
CBOfiCTBAMH yOeK1aeT HaC B 3HAYHTEJLHOH PACIpPOCTpPaHEHHOCTH Hpo-
MEeKYTOUHBIX THIIOB CJIOJ ¢ BechbMa MIHDOKHMH MpelesaMH H3MeHEHHS
cocTapa. JTo MOATBEPIKIAIT TaHHBIE SKCNEPHMEHTAIBHBIX HCCIe10Ba-
uuit (Velde, 1965; Seifert, Schreyer, 1965, Lindqvist, 1966; Jaegues,
1967; u mp.). B obuem caydae c/i0[bl, OUeBHIHNO, MOKHO paccMaTpH-
BaThb KaK CJOXHLIE TBepJble PACTBOPHI MHOTMX KOHEUHBIX NHM- H TpPH-
OKTa3JPHUYECKHX KOMIIOHEHTOB (MHHAJIOB), BbLIeJsis B HHX H30MOp(-
HEIE PALBI (CepuH), H3MeHEeHHe cOCTaBa B KOTOPLIX MOKeT ObITb ONH-
CaHO OTHOCHTEJILHO MPOCTBIMH CXeMaMH H/JIH COOTHOIIEHHSIMH MHHAJOB.

[To mepe pasBHTHS MOCAEMATMAaTHUYECKHX MPOLECCOB yCTaHaB/IH-
BAeTCs Cy:KeHHe I0Jefl cOCTaBa CJI0J OT NapareHesHcoB paHHEd moc-
JeMarmMannueckoil craaui (1) Kk KBapHeBO-KaJHIINATOBLIM MeTacoMaTH-
Tam (II) u ppeiizenam (III), coorBercTBylOIlEe, OUEBHIHO, PErpeccHs-
HOMY TEUEHHIO TIpOIlecCOB MHHEpajo0o0pasoBaHHs B  MAacCHBaXx
AJLOUTH3HPOBAHHLIX TpaHUTOB (cM. puc. 19). Ilpu 3T0M B 3BOJIONHU
€OCTaBa CJIIOJ] OTYETJHMBO TPOSBJIAIOTCH KaK XapaKTepHble OCOGeHHO-
CTH pPAa3JHYHLIX THIOB amnorpaHHTHBIX METAaCOMATHTOB, KamJAOMy H3
KOTOPBIX OTBEHAIOT BIOJIHE OIpeleqeHHble Psibl COCTaBa CJIOIHMCTHIX
MHHEPAJOB, TAK H TPHHIHNHAJbHOE CXOACTBO PAa3JHYHBLIX TIO CBOEH
HANpPaBJIeHHOCTH MeTacoMaTHUYECKHX NPOIeCCOB, BhIpakalolleecs B yBe-
JIHYEHHH TJIHHO3EMHCTOCTH CJIOABI H OCBOGOMK/IEHHH ee 0T H30MOP(HLIX
NpHUMecel ¢ POCTOM HHTEHCHBHOCTH MeTacoMaTH3Ma.

Farasa IV

TEOJOI'NYECKHUE YCJIOBHA @®OPMHPOBAHNA PEJIROMETAJIBHBIX
IJIIOMA3BHATOBBIX AJILBUTH3HPOBAHHLIX TPAHHUTOB

I. Bospaer, TeRTOHIYECKAA MOBHINA, MOJ0KEHNE
B MarMaTHYecKnx IfHKIAX

[Tonoxkenyue mAIOMa3UTOBLIX aJbOMTH3HPOBAHHBIX TPAHHUTOB B
HCTOPHH PA3BHTHs 3eMHOI KOpHl H3YyueHo eme HexocraTtouno. A. A. Be-
yc (1968) ormeyaJ, uTo COBOKYNHOCTb «aJbOHTHTOBEIX anorpaHUTOB H
HIEJOYHEIX aJbLOMNTHTOB» XapakTepHa [/ BceX MEPHOAOB pa3BHTHA
3eMHOH KOpHl OT JOoKeMOpusa [0 KafHO308 H NpHYpOdYeHA K CTPYKTY-
pam naathopMeHHBHIX ofsacreii M objacTeil 3aBepHIEHHOH CKJaagua-
TOCTH.
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= Bo3pacr aaubutuauposanHblx epanuTos u

BospacT Pernon BuMemjalonipe TeXHHYecKHe CTPYKTYpPH
1 2 3

Pz, Cepepupiil Taub- OGnacTb 3aBepIUeHHON CKJIA14aTO-

(b—-C) lanb CTH

Pz;_3 Hanenuit Boctox 3oHa cOuNeHeHHs] CPeIHHHOIO0 MACCH-
Ba ¢ KajeJoHCKOH ckJuaagyartoit 006-
JACTHIO

Pzs Kazaxcrau Odaactb KaJeLoHCKON CKnaa4yaTocTH

AxtupusupoBanHasg IubiGoBas  06-

n1acThb

Pz Ppanmysckuit  Mac- Cpenunnplii MaccHB

(P—T) CHB

Mz, 3abaiikanve, = Boc- O6aacTe TeKTOHO-MarMaTHUECKOIl pe-

(T—Js) Tounas Monroans BHBAIHH JPEBHHX CKJAAAYaTHIX COOpY-
MeHni, conyTersylomei pasputuio Tu-
XOOKeaHCKOH TreocHHKJAMHAAH (apean
paHHeMe3030iickoro Marmatusma, 3o0-
HeHmain H ap., 1973; Kosanenxo u gp.,
1973)

Mz, 3abaiikaase, Boc- | OO6aactbh TeKTOHO-MarMaTHYeCKOil pe-

(Jo—Cry) Tounas Mouroaus BHBAIlHH JIPEBHHX CKJA4AYATHIX COODY-
JKenui, conyrcrsyoweit passutuio TH-
X00KeaHcKoll TeoCHHKJIHHAJMH (apean
N03/HeMe3030HCKOro MarMatHaMa, 30-
Henmain u ap., 1973; Kosanenko u
Ap., 1973)

Mz, 3anananas Adpuxa | OGnacth mepeceuends JIHHEAMEHTOB

(J2) B npepenax naargopmer (Wright, 1970)

Mz, Cenepo-Boctok O6nactb 3aBeplIeHHON CKAaAYaTOCTH

(Cr) CeCcP

Humelomuecs: nauuple no paccMatpuBaeMoii ¢opmaniy anbLOHTH3H-
POBaHHBIX rpaHHTOB (Taba. 39) MOKa3BIBAIOT, UTO €CJAH He BCE OHH, TO,
no KpaiHeii mepe, 60sbllas 4acTh H3BECTHBIX OTHOCHTCS K (haHepo3olo,
BO BTOPVIO TIOJOBHHY KOTOPOTO, HAYHHAS C MepMOTpHaca, OHH mojayda-
10T HaubOoJIbIee pacnpocTpaHeHHe,

BoapmuHCTBO HM3BECTHRIX adbOMTH3MPOBAHHLIX HHTPY3HH cocpe-
JoToueno aub0 B 006JacTsX 3aBepILIEHHOH CKJAaluaTOCTH, JHOO B mpe-
penax maaTdopM M CpeIMHHBIX MaccuBoB. [IpHueMm 3HauHTeaLHAS, €CAH
He TOIaBISIONIas HX YacTh CBSA3LIBAETCS (€ PAa3BHTHEM TEKTOHO-Marma-
THYECKOH pEeBHBAIlMH JAPEBHUX CTPYKTYP CO CTOPOHBI COCETHHX, Gogee
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Ta6aumma 39

noAoJCerRUEe UX 68 MAeMATUMECKUX KOMRAEKCAX

TlapareHeTHYecKHil THIT

Accounatunsn H3BePKeHHBIX NOPOJA COOTBETCTBYIOmAX
HHTPY3HBHBIX NHKJIOB H KOMILIEKCOB

5

Jlenua0auT-6HOTHTOBLII

Jlenu 101uT-OHOTHTOBBIH

JlennponuT-OHOTHTOBBIH

MycKOBRT-TIPOTOMHTHOHHTO-
Bhlfl (OHOTHTOBHII)

AMOIATOHAT-/1TIHI0/THTOBLII

1IAHHBAMBIUTOBRIH, JenHI0-
JHT-OHOTHTOBLIIH

MyCcKOBHTOBBI#T
JlennnoanT-6HOTHTOBLIH

MyCKOBHT-/1eMU10IHTOBLI
MyCKOBHTOBEI

MyCKOBHT-TIPOTOIHTHORNUTO-
BBl (OHOTHTOBBIIT)

AMGIATOHET-JIENH 10/ U TOBLII

Kpapuesbie XHOPUTEH, amaMe/JNIHTBl, HOpMaJsb-
Hble TPAHHTH; JeHKOKpATOBEIE H aJsCKHTOBHE
GHOTHTOBHIE TPAHUTEHL

I'nGpuanbie MOPOAE OCHOBHOTO H CPEIHETO CO-
cTaBa; OGHOTHTOBLIE TPAHHTH; JEHKOKPATOBBIE
OHOTHTOBLIE I'PAHHTEL

ITopduposuansie, GHOTHTOBHIE H MYCKOBHTO-
Bhle IPAHHTH!; JeHKOKPATOBLIE FPAHHTLI

AnsickuTsi

Hpycaioasnee nopQHPOBHANLIE TPAHHTH aJlb-
GHTOBLIE TPAHATH H MHKPOrpPaHHTH

T'a66po 1 THOPUTH

Cpanurouas rpanuT-rpaHoAHOPHTOBOTO reo-
XHMHYECKOr0 THNA; TPAHHTHL CTAHAAPTHOTO Teo-
XHMHYECKOro THNA

JIeHKOKpATOBLIe TPAHHTEL M AMACKHTHE JHTHH-
(TOPHCTOrO TEOXHMHYECKOrO THIA

I'paHuTOMAB MOBLINEHHON IEMOUHOCTH

I'a66po H DHOPHTEHI; 'PAHHTOHIEI TPaHHT-Ipa-
HOJHOPHTOBOTO TEOXHMHYECKOTO THNA; TPAHHTH
CTAHAPTHOrD TeOXHMMHYECKOrO THMA; JelKoKpa-
TOBBIE TPAHHTHI H AJACKHTHL JHTHI-QTOpHCTOrO
Tre0XHMHYECKOro THNA, TPAaHHTOHALI NOBHILIEHHON
1EeMOUYHOCTH

I'a66po, MOHIOHHTEL M CHEHHTHI; PHOJIMTHL, Ipa-
HHTHL ¢ (pasanToM, GHOTHTOBLIE I'PAHHUTH; IEN0Y%-
HBIE TPaHHTHl

rpEIHOJlHOp!«[Tb[ H aglaMeJIHThI; GHOTHTOBEIE H
JABYCIIONSINbIE TPAHHUTEI, aJsiCKHTHI

MOJIOABIX TeoCHHKIHHaneH (3omenmain u gap., 1973) mam ¢ mporecca-
mu aBToHOMHO# akrtusuzanun (Lleraos, 1968). To ecTs 3T0 NpOM3BOIHBIE
«cybcexksentnoro» (Tanb-lllane), «reseoporennoro» (MoHromo-zabai-
KaJhCKHH apeas) HIH BHETEOCHHKIHHAJIBHOTO, He CBA3aHHOTO C3ToXa-
MH CKJaTYyaTOCTH B COCEIHHX reocuukauHansx (3amannas Adpuxa)
MarMaTH3Ma, KOTOpBIH, CKOpee BCero, uMeeT KopoBblil ucTouHux (Kys-
Henos, Humun, 1969). Taxum obGpasom, ecTb cepbe3HBIE OCHOBAHHA
nosjarath, uTo obpa3oBaHue (opMallHii MIOMa3HTOBHIX aJbOHTHIHPO-
BAaHHBIX IPaHHTOB MPOHCXOAMJIO TVIaBHBIM 00pa3oM Ha TOM 3Tame 3BO-
JIOUHH JHTOC(EpH], I KOTOPOTO XapaKTepPHH JOCTaTOUHO Tiaybokas
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Oxonuanue Taba 39

ITpamepsl (MaccHB, CChUTKa)

Honoxenue B cXeMe MarMaTH3Ma

AGconioTHlit BO3pacT,
MJH. JileT

8

Denpaman u ap., 1967;
Jlyrosekoit u ap., 1972

Jlyrosckoi, Py6, 1969;
Jlyrosckoit u np., 1972

Maiixyap

Fa. I—III, naiikosbie
Tena
Fa. I—VI

MourGpa, dmaceep

Bury-Ixununckui
Abnapcxuit

IO nyroiMACK Hit
Bara-Taspsinckui

JKanunpnancknit

«3ana el

«LlenTpanbueiii»

Apa-Yuuxkyavekuit
«lOxubIiT»
Bapyn-Llorruncknii

«CeBepHblil»
«Cesepo-Bocrounmii»

~«BocTounniit»

Jacobson e, a., 1938; u
Ap.

I'n. I—=1V

Bropas, 3ak/aiouHTebHAS
($aza MarMaTHYECKOTO KOMII-
JIEKCa

Tpetbst haza marmartuue-
CKOTO KOMIJeKca

JomoannTeasHas (hasa
KPYIHOH / TpaHUTHOH  HH-
TPY3HH

HaunGosee nosjanue rpanu-
TOHHbIE HHTDY3HH paiiona

HauGonee nosnnne uHTPY-
3HH TDAHHTOB H TPaHUT-NOP-
(upos paiiona

HanGonee nosansas untpy-
3uBHag pasa yyacTea

CamocTosiTe/ibHBIE TPAHHT-
HEIE HHTPY3HH

Honoanurensnas ¢asza Hu-
TPy3uu OHOTUTOBEIX TpaHu-
TOB

Tperes asza kpynuoft rpa-
HUTOMAHONH HHTPY3HH

Bropasi, sakmounTeNbHAS
(hasa KpymHOH  rpaHUTHOI
HHTPY3HH

Bropas ¢asza rpanuTHOrO
HHTPY3HBHOTO KOMIJIEKCA

Bropaa ¢asa rpaunurtuoi
HHTPY3HH

Bropasi thaza rpaHHTHOrO
HHTPY3HBHOIO KOMIJeKca

CamocrosiTesibHast TpaHuT-
Hasg HHTPY3Hd

HauGonee nosaume rpa-
HHTOHJHBIE HHTPY3uH paiio-
Ha

To xe

IToanune daspt Marvari-
HeCKHX IHKJIOB B KOMIVIEK-
cax <«MOJIOJBIX TPAaHHTOB»

Tpetbst (hasa rpaHnTOH[I-
HOT'0o KOMILJIEKCa

856 (JIyrosckoit #u mp.,
1972)

172—222 (KoBaneHxo H

ap., 1971)
184—236 (Kosanenxko H
ap., 1971)

192—246 (Kosamenxo n
ap., 1971)

164—232  (KoBanenko
H ap., 1971)

175—180 (Kopann u
ap., 1969)

128—157 (Tomcon u ap.,
1963; Komapor, Hemuzo-
Ba, 1966)

114—118 (Kosaxs u 1ap.,
1969)
(KoBasenko

115—140 (Kosaas u ap.,
1969)

157 (Kasu, 1963)
154—166 '(Jacobson
e. a., 1964)
174 (Tyrapunos, Kosa-
Jenko, 1973)

89—93 (®nepos u mp.,
1971)
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anpdepennnanisa BeulecTsa 3eMJAH U 3HAUYMTENbHAS MOIHOCTb €@
«rpaHuTHoroy» caosi (Xann, 1972).

HMutpysnn, «mMaTepuHcKue» 151 \IJIIOMa3HTOBLIX aJbOHTH3HPOBAH-
HBIX TPAHHTOB, pAcHpoCTpaHeHbl B 00JACTAX HHTEHCHBHOTO MNpPOSB/IE-
HHuS rpanuTonaHoro marmatusma (Kasaxcran, Bocrounas Mouromus
u 3abajiixanbe). IlpeoGrasalonmM THIOM TPAHHUTOHIOB TAKHX Ppailo-
HOB, Kax NPaBHjI0, OyAyT TPAHUTHI TaK HA3BIBAEMOr0 «CTAHIAPTHOTO»
reoxumuueckoro tuna (Kosanenko w jqp., 1971).

Wurpysun, ¢ KOTOPHIMH CBA3aHLI NPOSABICHAA anbOHTH3AIMH, HMe-
[OT $IBHO IIOJUHHEHHOE paclpOoCTpaHEHHEe, COCTAaBJfAA, MO OPHEHTHPO-
BOUHOIl ouenke, He Gosmee 1Y% nyomaan TPAHHTOMIOB COOTBETCTBYIO-
[MIMX MArMaTHUECKHX IIMKJOB M KoMmmnaekcoB. OHH, KaK cJelyeT U3 MpH-
BeJleHHOrO BBIIE ONMCAHHS, ABJASIOTCT HAHOONEe MO3IHHMH UJIEHAMH
MarMaTHUeCKHX IIMKJOB H BBILEJASIOTCS OOBIYHO B KauecTBe 3aKJ/IOuH-
TeJILHBIX WIH JONOJHHTEJIbHLIX (Pa3 KPYIHBIX I'PaHHTOHIHBIX HHTPY3Hil
Wi KoMmnjaekcos (rab6a. 39). dTa 0cobeHHOCTb aJAbLOHTH3HPOBAHHBIX
HHTPY3Uil, HEOXHOKPATHO OTMeuaBmascs uccaelosatenamu (beyc u
ap., 1962; Beye, 1968; ®eapaman u 1p., 1967; Kosaap, 1971a, 6,
1972a, 6 u 1p.), MO-BHAMMOMY, MOXKET CYHTATLCS OOLIENPHIHAHHOIML.

[TockoabKY TPAHHTOMIB! TJIABHBEIX (a3 BHEIDPEHHS HMHTPY3HBHBIX
IHKJIOB M, B MEPBYIO ouepe]ib, HanboJjee pacnpocTpaHeHHbIe HHTPYSHU
IPAHHTOB «CTAHIAPTHOrO» TEOXHMHUECKONO THIA HMEIT COOCTBEHHBIE
JKHJABHBIE CEPHH, ACCOUHHPYIOIIHECS C HHMH aJb0HTH3HDOBAHHBIE HH-
TPY3HH BPSA JIH MOTYT OBITb NPOH3BOJAHBIMH KPHCTAJJIH3AIHOHHOM
audpepeniinanuy MarMbl «CTaHAaPTHBIX» TpaHuTOB in situ. 1o co-
obpakenne TOATBEPIKIAETCA TaKkKe CYIIECTBOBAHUEM CaMOCTOSTE b
HEIX MaCCHBOB aJbOMTH3HPOBAHHBLIX TpaHHTOB (yuacTku <«llentpais-
Hpilly, «BocTouHHi» H Ap.). B Tex Ke MarMaTHYECKHX acCOIHAIHAX
Hepelky H Gojiee OCHOBHBIE MOPOJBI: AHOPHUTHI, TPAHOLHOPHTEL, Ga3alib-
Tol. [lepBbie M3BECTHH B COCTaBe paHHHUX (a3 BHeApEHHA U BMecTe C
TpaHATOMAaMH NO31HAX (a3 06pasyloT TOMOAPOMHbIE HHTPY3HBHBIE
cepun. [Topoasl §6a3a/bTOBOrO COCTaBa YCTAHOBJEHHB B J1aiKOBHIX ce-
PHAX HeKOTOPBIX aJbOMTH3HPOBAHHLIX MaccuBoB (cM. ra. I—IV).

Kaxn1oMy U3 perHoHaJbHBIX MAarMaTHYECKHX IHKJIOB, B KOTOPbIX
H3BECTHBH aJbOHTH3HPOBAHHBEIE TPAaHHTH], COOTBETCTBYET BIOJHE OMpe-
JeNeHHas AaCCOUHAIMs TNapareHeTHUECKHX THMOB NOCAEIHHX (CM.
tada. 39).

II. CrpysTypa MaccnBos

«MaTtepuHCKHE» HHTPY3HH, ¢ KOTOPHIMH CBf3aHLI TPOAB/ICHHS a/lb-
OGUTH3HPOBAHHBIX TPAHHTOB,— THNHYHBIE TPEIIMHHBIE HHTPY3HBHI Ma-
JBIX Ty6HE. B 107163y 9TOTO CBHIETENLCTBYIOT MOPGUPOBLIE H CYOBYI-
KaHHyeckue (aunu rpaHHTOMIOB, NMOCTOSHHO OTMEeUaloUlHecs B HHX,
a TakkKe Té HEMHOTHE CTPYKTypHBIE DEKOHCTPYKUHH, KOTOpHe OblaH
BEIIOJNIHEHBl B Tocsennee Bpems (Temuukos, 1972). BepositHee Bcero,
ux (opMHpOBaHHE NPOHCXONHIO HAa TayOMHax mopsaka 1,5—3 &M
(Beyc, 1968; Temunkos, 1972).
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PasMenienne aJbOHTH3HPOBAHHBIX MACCHBOB, NO-BHAHMOMY, KOHT-
POAMPYETCS] PA3PLIBHBIMH HAPYMIEHHAMH THIA rJyGHHHBIX P Aa3/I0MOB.
Takie MacCHBH HEPEIKO TATOTEIOT K KPaeBBIM HaCTAM KDPYIHBIX TEK-
TOHHYECKHX GJIOKOB, CTHIKAM Pa3JHYHLIX CTPYKTYp, yyacTKaMm nepece-
yenns auneamentos (Wright, 1970).

B GoJbineit yacTH CIyYaeB NOJOMKEHHe H MOP(HOIODHs adbGHTH-
3UPOBAHHBIX HHTPY3Hil ONpEJEJSIOTCs DA3PHLIBHBIMH HADYIICHUAMH,
pa3AHUHBIM 0GPa30M COUETAIOIHMHCS CO CKJIaA4aTEIMH CTPYKTYpaMi
smematomux nopoa (Temunxos, 1972), u KOHTaKTaMH GoJiee paHHUX
WHTPY3HBHBIX (a3. ANBOHTH3HPOBAHHLIE MOPOARI CATAIOT ATHKAMBHLIC
yacTH, KYIIOJA W BHICTYIIB TaKHX MHTPY3Hil, TEKTOHHUECKHE 60KH B HX
NPHKOHTAKTOBEIX YACTAX, Mafikd, a TaKKe MPHKOHTAKTOBLIE SAJICKH H
TpemunHbie 3016, OGHUHBIM OLIBaeT COYETaHHE HECKOJIbKHX CTPYKTYD-
neIx (OpM B mpeleaax OJHONo Maccusa. Bo muornx paborax, moCBsi-
LIeHHBIX aJbOHTOBBIM DPAHATAM, OCOGEHHO BBINEIAETCs 3HAUWEHHE Tpa-
HUTHBIX KYMOJIOB B JIOKAJH3AIHH aNOrpaHHUTHBIX METACOMATHTOB. Hano
€Ka3aTh, 4TO, CY/Is TO PACCMOTPEHHHIM B Tii. I mpumepam H LaHHLIM
CTPYKTYPHBIX HCCJEI0BaHHIT (TemuukoB, 1972), Ha BCeX JOCTAaTOUHO
neTaabHO HM3YUEHHBIX OOBEKTaX MOZOCHOrO THNA KYNOJBHGLIE GopMbl
coueTaloTcs ¢ pa3pbIBHEIMH CTPYKTYpaMH.

Pasvepsl 3pOIHPOBAHHON HWaCTH TeJ anbOUTH3HPOBAHHBIX IpaHH-
TOB OOLIUHO HE TpPEBHIIA0T HECKOJbKHX KBaJpaTHBIX KH/IOMETPOB,
npeofaanaloT e MaccHBbl MEHBLIHX Pa3MEpOB (10 1 xB. xM). Bep-
THKAJAbHBIH pasMax aJbOHTH3ALHH JOCTHIAET 0,5—1 kM (maccus
«llenTpaabhbiii»; JlyroBekoit # Ap., 1972). dtn umudps XapakTepHsy-
JOT BO3MOXKHBIE NPeNeJbl TJAYOHHBI 3PO3HOHHOrO Cpes3a anbOHTH3HPO-
BAHHBIX MaccuBoB. OmnpejleJeHHe 3T0if BEJHIHHBEI METOLOM paspesoB
Ha psle MaccHBoB 3abaiikaiabs [aJo 3HAUEHHS NOPAAKA 80—150 m
(Temuuxos, 1972).

Mayuenue BHYTpEHHEH CTPYKTYPHI MAcCHBOB HPaKTHUECKH Bceria
N03BO/ISIET YCTAHOBHTH INEPBHYHYIO HEOIHOPOIHOCTH «MaTepHHCKOH»
nurpysun. Kpome raasioit dawui, B GoablIel HaCTH CAYUaeB MOTYT
GbiTh BLUIEAEHB B PAs/JHUHON CTENMEeHH H3MEHEHHbIe KCEHOMUTHI, M0
PO/l 3HIOKOHTAKTOBOM (hauuy (30HBI 3aKAMKH HIH «KOpKH») H Jali-
koBoi1 cepun. Kax moxa3amno m3ydyeHHe amoIpynTHBHLIX Opexunii, ajib-
OHTH3HPOBAHHBEIX JaeK, KCEHOMHTOB H KOHTAKTOB aJb0HTH3HPOBAHHBIX
vaccusoB (cM. ra. I m II), cTpyKTYpHbIE pa3anuis MEKLY yKa3aHHEI-
M# 06pa30BaHUAMH NPH aTbOHTH3ALMM COXPAHAIOTCH IaXE B cayuae
61M30CTH MCXOJHOTO H KOHEUHOTo HX cocTaBa. O1HAKO valle HCXOIHAsA
CTPVKTYpHAs HEOAHOPOJHOCTb «MATEPHHCKOro» MaccHBa coxpaHsiercs
1 1ajKe YCyrybaseTcs pasnHuHAMH B HHTEHCHBHOCTH, a HHOTAA H B xa-
paxrepe (HampHMep, HEKOTOpBIE «9K30Tpeli3eHbI») MeTacoMaTHIeCKHX
yamenennit, Ilpu srom mauGojee O6aaronpUATHBEIM cy6eTpaToM A8
aJbOUTHAAIMN CAGNYeT NPH3HATH KPYNHO-CPELHEe3epPHHCTIE TPAHNTEL
W TOMHOKPHCTAJIHYECKHE IPAHHT-NOPHPLI «MATEPHHCKHX> HATPY3HUil.
BausiHie NepBHYHOI HEOXHOPOAHOCTH <«MATEPHHCKOrO» MaccHBa Ha
MOP(OJIOTHIO # CTPYKTYPY MOCHEAYIOUX METacoMaTHIECKHX obpaso-
BaHHI OCOGEHHO $PKO IPOABJEHO Ha MaccHBax «Cesepuom-1I» n
«Ilentpansuom» (ra. I).
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ITpusnanue yHacaeNOBAHHOCTH METAaCOMAaTHTAMH ONpEeXeJeHHBIX
3]1€MEHTOB CTPYKTYpHl cybOcTpaTa OBLIO IOJIOKEHO B OCHOBY pecTaB-
PALHOHHOTO TIOAX0Aa K H3YYEHHIO BHYTPEHHEH CTPYKTYPHl amorpaHuT-
HBIX MACCHBOB, YCHEIIHO NPHMEHABIIETOCH TNPH KAPTHPOBAHHH MacCCH-
Ba «llenrpaabnoro» n apyrux H. H. Tumodeesnim u I. I1. Jlyros-
ckum (1971).

ITpu Bcem cTpyKTYypHO-MOpP(OJOrHYECKOM pa3noobpasuu aabOH-
TH3HPOBAHHLIX MAacCHBOB OCHOBHBIE UEPTHl HX 30HAJbLHOCTH OMpeessi-
I0TCSl HAaJHYHEM B paspe3e TaKHX MACCHBOB TpeX TJIABHBIX 30H: HHX-
Heit (BHYTpeHHel) — 30HBI C1a00 H3MEHEHHBIX GHOTHTOBBIX, ABYCJIO-
JAHBIX H MYCKOBHTOBLIX TDAaHHTOB, XHMHUYECKHII COCTaB KOTOPBIX
OJH30K K COCTaBy «MATEpHHCKHX» OHOTHTOBBIX TPAHUTOB TexX Ke
HHTPY3uil; cpefHell — 30HbBI aJbOHTH3HPOBAHHBIX TPAHHUTOB M aab0u-
THTOB, cojep:amux g0 45—50% mopmaTHBHOrO anb6HTa; BepxHei
(IPUKOHTAKTOBOM) — 30HHE HHTEHCHBHO aJbOUTH3HPOBAHHBIX I'DAHUTOB
i anpbutuTOB, cojepxkamux 50% u Gonee HOPMATHBHOrO 2jbOUTA.
Bo mmorux cayuasx (maccuBbl Maiikyap, «Ulenrpaasusiii-IIl» u xp.)
NpH CPaBHHTEJBHO c1a60i HHTEHCHBHOCTH aJbOHTH3AlHH 30HA MHTEH-
CHBHO aJbOHTH3HDOBAHHLIX TPAHHTOB HMEET Pe3K0 MOXYHHEHHOE, JIO-
KaJbHOE pPa3BHTHE.

B 3aBucHMOCTH OT BHYTpPEHHEN CTPYKTYpPH U MOP(OJOTHM «MaTe-
PUHCKHX» MHTPV3Uil, a TaKzKe HHTEHCHBHOCTH M obllero miaHa Jedop-
Malui, 30HAJBHOCTh MOMKeT OBITh KOHLEeHTpHuecKoi (o6bluHa manas
KVNOJbHEIX (POPM), OAHOCTOpPOHHeH OJIOKOBOH (HampuMep, MacCHB
«Cepepnniit-11»), auveiino-cuMMeTpuuHOil (B mIacTooOGpa3HbIX, naii-
KOBLIX H TPEIIHHHBIX TeJaX) H CJIOXKHON HEIpaBHJILHOH, XapaKTepH3y-
oleics pasinuHBIMH cOUeTaAHUAMH 0oJee TPOCThIx (HOpM.

KonraxTel Mexny HUKHEH i cpejHeil, cpeqHell M BepXHeil 30HaMu
NOCTENeHHBIE U IIOYTH BCerJa JOCTATOYHO YeTKHe, IOCKOJBKY 30HHI
NepexonaT oJAHa B APYryio OOLIYHO HA HeboabuioM paccrosHuu. He-
PeIKO TPaHUILBl 30H COBNAAAIOT C PA3iIUUHBIMH 3JEMEHTAMH HCXO0IHON
CTPYKTYPBl MacCHBa — KCEHOJHTAMH, AafiKaMH TIEPBOTO 3Tama H Kpvi-
HBIMH TpelliHaMHu (puc. 6, 7, 14).

OCHOBHBIM CTPYKTYPHBIM 3JIEMEHTOM, KOHTPOJHPYIONIHM MOPHOI0-
THI0 3H/J0- H 3K30KOHTAKTOBOH 30HAJBHOCTH, HECOMHEHHO, SB/SETCS
KOHTaKT «MaTepHHCKOI» HHTPY3HH (YacTo B COYETAHHH C KDPYMNHBIMH
paspeEIBHLIMH HapylleHusMu). B 3omHe KOHTaxkTa IOCTHTAOT HauOOJb-
mell WHTeHCHBHOCTH MeTacoMaTHueckue mpeo6pa3oBaHMs MOpoid, Npo-
MCXOJMT CMeHa aJAbOMTH3HPOBAHHBIX NMOPOJ IK30KOHTAKTOBBIMH Tpef-
3eH0n0n06HBIMH MeTacomaTHTaMi. OH JKe CAYXKHT OCHOBHON KpaHH-
pyiollell cTPYKTYpOH peakomeranbHoil 3anexu (Beye, 1968). Kpynubie
TPELIUHEl, KCEHOJNHTH, XaliK{, OCJAO0KHSIOIIHE S0HAJBHOCTb, MOKHO
paceMaTpUBaTh KAaK CTPYKTYPHBIE 3JEMEHTHl BTOPOrO IOpsiiKa.

Hwmerompecs: JaHHBIE 1O TEOJOTHH aabOHTH3MPOBAHHBIX I'PaHHTOB
NpaKkTHYeCKy OXHO3HAYHO CBHAETEJIbCTBYIOT, YTO OCHOBHAS. MmOCaeMar-
MaTHUeCKas NesATeJbHOCTh MHTPY3HH COCpeJoTOouYeHa B UX BHYTPEHHHX
3HIOKOHTAKTOBEIX YacTAX H OueHb GHICTPO oc1abeBaer 1O Mepe y/a-
JeHHs] BO BMeENlaloliHe mopoAbl. ITa GopMa KOHTPOJS MeTacoMaTtH3Ma
€O CTOPOHBI «MAaTePHHCKOH» MHTPY3HH HanbOJee XapakTepHa p/1d paH-,
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Heil mocJeMarMaTH4ecKol CTaauH, B KOTOPYIO GOpPMHDYIOTCA NpeHMYy-
HIeCTBEHHO METACOMATHTHI IUIOMAaXHOro THNA (aJabOHTH3HPOBAHHbLIE
rpaHKTLi), @ OKOJOTPEIHHHbIE METACOMATHTLl 3aHHMAIOT MOAUHHEHHOE
TIO/I07KeHHE,

B mo3nmue nocaeMarMaTHuyeckue CTaJHH, HA4YHHAf C KBapIEBO-
KaJMIITATOBOrO0 MeTacoMaTH3Ma, KOrja MacmTalbl IJOMaJHbIX Mpe-
06pa3oBaHuii CHIBHO YMEHbWIAIOTCS, Bce OObUIee 3HAUCHHE npHoope-
TAIOT MPOLECCHl OKOJIOTPEUHHHOIO MeTacoMarosa. ITpuuem B 0Opasosa-
HHMH KBapleBO-KaJHILNATOBLIX TeJ Belyllasd pojb NPHHALIEKHT BHYT-
peHHUM, IJIaBHEIM O06Pa30M MapajielbHbiM KPOBJAM MacCHBA, TPELLH-
HaM M caMoii MOBEPXHOCTH KOHTaKTa, a B TPei3eHOBYIO CTajuio Ha
[epBLIii NJaH BRICTYNAIOT CeKyllie BTOPHYHBIE TPEILHHbL

I11. O6masa xapakrepHCTHEA NapareHeTHISCKNX THIOB

Pasnoo6pasue NPOsiBIeHHH aJbONTH3HPOBAHHBIX TPAHHTOB H HX
pelKoMeTanbHOH MHHEpaNH3alHH HAILIO CBOE OTPAKEHHE B BbIIE/IE-
HHUH TapareHeTHYEeCKHX THIIOB, KOTOPhIE CTa/lH OCHOBHOM KiaccHpHKa-
[IHOHHOI eIHHHIIEH PeLKOMEeTaJbHBIX «alorpanuToB» (beyc m ap.,
1962; Beye, 1968; Kosaab, 1971a u 1ap.). IlapareHeruuyeckue THILL
MACCHBOB aJbOHTH3HPOBAHHLIX TPAHHTOB XapaKTepPH3YIOTCHA TPHCYT-
CTBHEM OTpeIeNeHHblX THHoMOpdHBIX (TMOpo006pasyoiX H aKiec-
COPHBLIX) MHUHEpPAJOB B COOTBETCTBYIOUIHX mMapareHesdcax T.IaBHBIX
cTajauil U 3aKOHOMEpHOIl BOJIONHEH HX COCTaBa Ha mocaeMarMaTHue-
CKOM 3Tame. Pemaroniasi poib MpH ONpENeNeHHH NaparcHeTHIeCKux
THIIOB NPHHAJIEKHT TaKHM MHHEpajaM TepeMeHHOro cocrabd, Kak
CIOJILI, TONA3, AMOAHCOHHT H XapaKTePHLIM aKIeccophsiM — PHOEKHUTY,
6epuaay, MHKPOJHTY, MaJaKoHY, TYpMaJHHYy, CHOLYMEHY. O6maa xa-
PaKTePHCTHKA NapareHeTHYEeCKHX THIOB NMpHBEACHA B tabn. 40. Tlapa-
TeHeTHUeCKHe O0COOEHHOCTH MOp0oA000pasyIOIHX MHHEpaJsioB paccMOT-
penn B ra. 11 m orwactu L.

1. Myckosuroebiti Tun. B naparesesncax MeracoMaTHToB yeTOH -
Bbl TOJBKO MYCKOBHTH CEpHH (PeHrHTa-MYCKOBHTA — IPOTOJNHTHOHHTA-
nuEHBanbauTa. Jlas aapOGHTH3HPOBAHHBIX IPAHHTOB THIIHYEH Tlapare-
Hes3HC JBYX KHCJBIX IJIarHokaasoB— Abe—z H A63_5. Tunomopdublii
aKLeCCOPHBI MuHepan — Oepuai. B MacompaX MYyCKOBHTOBOrO THIIA
o6pasoBaHisl CTalHH KBAapLEBO-KAIHIIMATOBOrO 3aMeIleHH aubompen-
CTABICHE CIWHHUHBIMH JKHJAAMH, JH60 He BCTPEualoTcs BOBCe, @ rpeil-
3eHH3allii — BEeChbMa OrpaHHYeHBbI.

2. Myckosur-senudoasuroseii Tun. Ciiolbl PaHHHX TaparcHes:
COB NpeICTABJEHH JHTHACOAEPKAWNMA U JHTHEBHIMH (peurura-
MH-MYCKOBHTAMH, KOTOpbleé B KBapIeBO-Ka/JHILIIATOBLIX METACOMATH-
TaxX 3aMellaloTCs JHTHeBBIMH CJIOJAaMH CepHH OHOTHT — JETHIOIHT.
Caioibl Tpefi3eHOB NPHHALIEXKAT K TeM JKe CepHsM, 4T0 M C/IOILB
BMEIIAIONMX HX a/JbOHTH3HPOBAHHBIX IPAHUTOB.

OrnocuTeJdbHAsT PACHPOCTPAHEHHOCTh NapareHesncoB ¢ MYCKOBH-
TAMH ¥ JMTHeBEIMH CJIIOfaM# B OTAEJbHBIX MacCHBax STOro THNA HE-
onuHaxkoBa. 110 3TOMY NPH3HAKY THI MOKHO PasieNuTh Ha IBa TOIL-
THNA: JeMHI0JHT-MYCKOBHTOBBIH (MaccHB «Cesepunplit-1I»), B KoTOPOM
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napareHe3uchl €O CJIOJAMH psijla TPOTOJHTHOHHT — JIGNHIOJHT Xa-
paKkTepHbl TOJBKO AJs CTaAMH KBApIEBO-KAJIHIINATOBOrO 3aMelleHHs,
a B anpOMTH3HDPOBAHHBIX MOPOAAX HapsAy ¢ TaHtajo-HuoGataMu H
KaCCHTEPHTOM pAaclpoCTPaHeH aKIeCCOpPHLI OGepH/I, M MYCKOBHT-Je-
nupoauToBell (MaccuB «FOKHBIE»), rle npeobaafaoT mnapareHe3Hnchl
C JUTHEBBIMH CJI0AMH H TonmasoM. KBapueso-kajumimaToBbie H rpeii-
3eHOBbIe 00pA30BaHAS B MACCHBAX MYCKOBHT-JIENHIOIHTOBOTO THIA
Pa3BUTHL TOPA3l0 WIHpe, 4eM B MacCCHBAaX MYCKOBHTOBOTO THIIA.

3. Jlenudoaur-ouoruroseti Tun. Has aibOHTH3HPOBAHHBIX TOPOL,
a TaKxkKe IIHPOKO PACMPOCTPAHEHHBIX B MACCHBAX 3TOr0 THNA KBapILe-
BO-aMa30HHTOBBIX METacOMaTHTOB M TPei3eHOB THNHYHLI MapareHesH-
Cbl C JHTHEBHIMH CIIOfAMH psija OHOTHT — JEeNHIOJHT H TOMAa30M.
C ycuJeHHEeM HHTEHCHBHOCTH anbOHTH3AIHH B MOPOJAX Hapsiy ¢ Ko-
AYyMOUTOM-TAHTAJAUTOM TOSBIAETCH MHKPOJHT, KOTOPHIl CTaHOBHTCH
npeofaanaloliEM TaHTaNl0-HHOGaTOM B 30He Haubojee HHTCHCHBHO
a1b0HTH3HPOBAHHEIX I'PAHHTOB.

4, Ambaueonur (MoHTEGpasauT)-1enuOOAUTOBBIL TUN OTAHUACTCS
HOCTOSTHHBIM MPHEYTCTBHEM B NapareHe3ucax aJbOHTH3HPOBAHHBIX IO-
POJ HECKOJBKHX JHTHEBHIX, ¢T0Op-, hocdop- m HopcorepxKailnx MHHE-
pagoB: JenujaoanTa, aMGaUroHuTa-MoHTeOpa3uTa, daopura, Tonasa,
anatura, cmoiymeHa, Typmannna. C/arosl 31ech NpeicTaBaeHbl cepHei
MyCKOBHTA — Jenugonnta. as BHewrHe#l 30HB ¢jabo H3MeHEHHBIX
IBYCTIONAHBIX TPAHHTOB XapaKTepHa accOIMaldsi MYCKOBHTA H JielH-
zonuta. B MaccuBax aMOIHrOHHT-JENHIOJIHTOBOTO THIA MacuiTadbl
Tpeiisenn3anii HauboJjee 3HAYHTENbHHI IO CPAaBHEHHIO € MaccHBaMH
APYDHX THIOB.

5. Hunnsaredurosoui Tun. AnbONTH3UPOBAHHLIC aMAa30HHTOBBIE
TPaHHTHl 1aHHOr0 THOA NPHHIUNHAJNLHO OTJIHYAIOTCH OT BHELIHE I0-
XOKMX Ha HHX aHaJOrHYHBIX NOPOJA JENHIOJHT-OHOTHTOBOrO THIA:
B HHX OTCYTCTBYET TONA3 M 3HAUUTENBHO GOJBUIVIO FKeJe3HCTOCTh HMe-
€T CJ0Jla, COCTaB KOTOPOH He JOoCTHraer moJs Jemuponurta. Mecro
TOmasa B mopoje 3aHuMaeT TypMajuH. Cpeam peaxoMmeTabHBIX aK-
11eCCOPHEB BHIIEISAIOTCS KOMyMOHT 1 HHpPKOH. KBaplueso-aMasoHHTOBLIE
ofpasoBaHis B MaccHBaxX JaHHOTO THNA MHOTOYHCJEHHE H Pa3Hoob-
pasHbl. I'pefizensl mpaxTHYECKH OTCYTCTBYIOT.

6. Mycrosur-nporoautuonutoseli (buoruroselil) Tun. B napare-
He3Hcax aJbOHTOBBIX TPAHHTOB INPHCYTCTBYET CBOEOOPABHBIH JHTHEBHIH
6HOTHT (IPOTOJHTHOHHT), YCAOBHO OTHECEHHBIH K PsAY NPOTOJUTHO-
HHTA — JHTHEBOTO aHHHTA, KOTOPHI YacTO AacCOUHHPYET €O CJI0A0M
MYCKOBHTOBOTO THHAa. MyCKOBHTBl pacnpocTpaHeHbl TaKxKe B rpeHse-
Hax. Jlas 1auHoro THNAa XapaKTepHO MPHCYTCTBHE B aibOHTH3HPOBAH-
HBIX TpaHHTaX AaKIeCCOPHLIX MajakoHa u pubexkura. Kpapieso-kaiau-
LINaToBble JKHJAbI U 0COOEHHO Tpeli3eHOBble 0O6pa3oBaHHd B MaCCHBAX
GHOTHTOBOTO THIA MMEIOT OTpaHHYeHHOE pacnpocTpaHeHHe.

W3 ckazaHHOTO BbIIE TaK¥Ke CJAeIVeT, YTO NpH obuieM /s BCEX
THIIOB IIMPOKOM PasBHTHH aNbOUTH3ALHY OHH PasauyaloTcs He TOJLKO
COCTABOM MAapareHeTHYECKMX ACCONMANHA COOTBETCTBYIOIIHX MeTraco-
MaTHTOB, HO M MaciuTabaMH MPOSBIEHHS MeTacoMaTH3Ma CTajlHil BO3-
pacTalollleii KHCJIOTHOCTH H KHC/JIOTHOrO BhlIleaunBanusg. Pacnpocrpa-
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HEHHOCTb KBapIeBO-KAJHUIMATOBEIX METACOMATHTOB BO3pacTaeT OT
MYCKOBHTOBONO THNAa K aMOJHrOHHT-JIEMHI0JHTOBOMY, MYCKOBHT-TIPO-
TOJUTHOHUTOBOMY, MVCKOBHT-IEMHAOJHTOBOMY H Jajee K UHHHBAIb-
JUTOBOMY H JIENHJ0JHT-OHOTHTOBOMY THIIAM, a Tpei3eHOBHIX 00paso-
BaHHH# — OT IHHHBAIbIHTOBOrO, MYCKOBHT-TIPOTOTHTHOHHTOBOTO H MYC-
KOBHTOBOTO THIOB K MYCKOBHT-JEIMHIOJHTOBOMY, JENHI0JHT-0HOTHTO-
BOMY H aMOGJHTrOHHT-JIeNH10JHTOBOMY.

1V. Onpepenenie dopMannn peIroMeTaTbHBIX
- IIOMa3HTOBMX adbHTH3NPOBAHHEIX IPAHNTOR

Onpenenenne (opMaUHOHHON NPHHAIIEKHOCTH IOCHEMArMaTH-
uecKHx 06pasoBaHmil NPHB/IECKAET BO3MOKHOCTBIO MPHOJIH3UTLCH K TO-
HHMAaHHIO eCTeCTBeHHOTO HX (MOJOXKEeHHsS Cpeld APYrix reoJorHYecKUX
(popmanuit, TOro mMecra, KOTOpOe OHH 3aHHMAIOT B (hOPMALHOHHBIX Ps-
Aax TekroHuueckux ctpykryp. H. Il. Xepackos (1967), yaenssumit
boabmioe BHHMaHHe TpobaeMaMm (OPMAIMOHHOrO aHagH3a, TON Teo-
JOTHYeCKOll (opMmauHell MOHMMAa accouHanmio (maparewes) mopoi,
0OBEMHSIEMBIX TIPOCTPAHCTBEHHBIMH CBA3AMH, BpeMeHeM 00pa3oBaHus
H MOJOKEeHHEeM B TeKTOHHYECKHX CTPYKTypax.

Meracomarnueckas GOpMamus «KakK COBOKVIHOCTH METacOMaTi-
YCCKHX TIOPOJ, C(HOPMHPOBAHHLIX B PASNHUHLIX... (halHaNLHLIX YCIO0-
BHAX B OJIHOM TIeTpOreHeTHYeCKOM mpouecce» (JKapukos, 1968, c.227),
npescTasisieT coboil YacTHBIH cayuail reojornueckofi dopmammi. He-
XOl5l M3 3ITOro, nmapareHe3 MeTacoMaTHYECKHX MOPOL M APYLHX MOcjae-
MarMaTH4eckKHX 00pa30BaHHH TPAHUTHBIX MAacCCHBOB, B KOTOPHIX IIH-
POKO H HHTEHCHBHO NpOSBJEH METACOMATH3M paHHeil IeJOouYHOH CTa-
i (anbOHTH3ANMS) C TeHIeHIHell K 06pa30BaHUIO PeIKOMeTaJbHbIX
CYIIECTBEHHO aJbOHTOBBIX MOPOX M aJbGHTHTOB, BhUIEAEH B (hOpMAIHIO
PEAKOMETANbHEIX TTIOMA3HTOBBIX albOMTH3NPOBAHHLIX rpauntos (Ko-
Bajb, 1971a, 6, 1972a, 6). Takum 06pasoM, BeAYUIHM (OPMALHOHHBIM
NPH3HAKOM SIBJSIETCS JOCTATOYHO IIMPOKAs PacHpOCTPAHEHHOCTh ac-
COLHAIHA CIIOJ0CONAEPKAIIAX (NAI0MA3HTOBLIX) aJbOGHTH3HPOBAHHEIX
TPAHHTOB H aJbOHTHTOB, HECYHIHX PeNKOMETaJbHYIO (B IEPBYIO Oue-
peab, TaHDan-HHoOHeBYI0) MHHepaauzauuio. CaelylomuMH Mo 3HaYe-
HHIO WIeHaMH napareHe3a OyIyT KBaplueBO-KaJHIUNATOBLIE, rpeiseHo-
Bbi€ H «9K30TpeiizeHoBEIe» 00pas3oBaHus.

®opMaunH TIIOMAGHTOBHIX aJbOHTH3HPOBANHLIX IPAHHTOB OGpa-
3VIOTCSl B 3aK/JIIOUHTEJbHBIH 9Tal PAa3BHTHA TEKTOHO-MATMaTHUYECKHX
UHKA0B objacrell 3aBeplICHHOR CKJaI4aToOCTH M TEeKTOHO-MarmaTHue-
CKOIT peBHBALHH MJIAaT(HOPMEHHBIX M CKJIaIuaThIX COOpyKeHuil, B orm-
uie or anpOuTHTOBON (opmauux A. A. Beyca, B Hee He BXOIAT rpeii-
3CHH3HPOBAHHLIE TPAHHTB, B KOTOPBIX aJbOHT GoJee YCTOHYHB K
KHCJIOTHOMY BbIIEJaYHBAHHIO, YeM KaJulinaT H arnauToBblE€ aJbOHTH-
3HPOBAHHLIE TPAHHTLI, XapaKTepH3YIOIHecs «KHCAOTHOH» HanpaBJeH-
HOCTBIO aJbOHTH3AIMH M BbIJEJsieMble B CAMOCTOSITENbHYIO MeTacoMa-
Tuueckylo gopmannio (ITasrenxo, 1963; Kosaaenko n ap., 1969). He
OTHOCATCA K JaHnoli gopMamHn TakxKe «Oe3pyiHble aabOHTH3HPOBAH-
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Hble TpanuThl» (Macryros, 19606), gopmaunonnas npHHALICKHOCTD
' KOTOPBIX II0Ka BOOOILE HescHa.

Cxasannoe Bbile Jaer oflilee IpeicTaBieHHe O (OPMaLHOHHOM
THIE PEIKOMETANbHbIX IJIIOMA3HTOBBIX albLOHTH3HPOBAHHBIX TPAHHTOB.
Konkpertubie opManun npeicrasisior coGoii COBOKYNHOCTH anboi-
TH3HPOBAHHBIX TPAHHUTOB ONpPEIEIEHHBIX MapareHeTHUeCKHX THIIOB 1
BO3pacra, padnpoCTpaHEHHLIX B Npeletax OTAeNbHBIX DErHOHOB (TeK-
TOHHUECKHX CTPYKTYp). MoOKHO HaGII01aTh MPH3HAKH, PONHSIIHE HX
C JpYyrHMH MeTacoMaTHUYeCKHMH ¢opmamusmu. Hanpumep, mpucyrer-
BHE aKIeCCOPHOro pHOGEKHTa H HHOOO-IMPKOHHEBbI XapaKTep MHHEpa-
Jusanun  cOMMKAIOT anbGHTHSHPOBAHHBIE TPAHHTH MYCKOBHT-IPOTO-
JHTHOHHTOBOTO (GHOTHTOBOrO) THIIA ¢ ATMAMTOBLIMH  AJbOHTOBLIMH
TpaHHTaMH, MHOro 0O6liero HMEIOT mapareHe3uchl MacCHBOB JIETHIO-
JIHT-GHOTHTOBOTO THNA H Tpefi3eHH3HPOBAHHBIX TPAHHTOB Pymuwix Cop
(Stemprok, 1965; Ilremnpox, 1967). dro mokasniBaer onpeleneHHYIo

YCIOBHOCTb TDAaHHL MEKIY CMEMNKHBIMH UYJeHaMH DOJICTBEHHBIX tdhop-
MalHi.



FEOXUMUIA

F'aaea V
NETPOXUMHYECKIIT OYEPK
1. «MaTepnHCKIE» rpaHOTHI

Cnabo M3MeHeHHBIE TPAHHTHl AJbOHTH3HPOBAHHEBIX MHTPY3Hi OT-
HOCATCA K KJIacCy mOpOJ, NepecHINeHHBIX KpeMHe3eMoM, K tpynne 6o-
raThix menouamu (mo kiaaccuduxanun A, H. 3aBapuuxoro). B memom
9TO caabonepecheHHbe TJIHHO3eMOM PPaHuTH, HMelouIHe HeGobInne
collepzKania KaJblHs H IO COCTaBy TPHOJAMKAIOUIHEecs K TPaHHTaM,
HachiennHM ranHoszemoMm (Taba. 41). ITo cooTHOmIeHHIO HOPMATHB-
HBIX KBaplua, aab0HTa M OPTOKJIa3a OHM BecbMa GMH3KH cocTaBy TpOIi-
sioro munumyma 8 cucreMe KB — A6 — Op — H0 npu aasaenun 0,5—
1 xunobap.

«MaTepHHCKHE» TPAaHHTH aJbOHTH3HPOBAHHBLIX MHTPY3Hil, TO-BH-
JUMOMY, Hieé HMEIOT MOJHLIX aHa/J0TOB CPeH H3BECTHBIX CPEIHHX THIOB
mopojl. Bauke BCEro Mo COCTAaBY OHH CTOAT K aJsACKHTAM M MaJOKajb-
IHeBLIM TPAHMTOBBIM AMJHTAM H NPAaKTHYECKH TOJHOCTHIO COOTBETCT-
BYIOT aJIsiCKHTaM «JIHTHIl-(TOPHCTOr0 reOXHMHYECKOro Tunax» (tad. 41).
OT HOpMaJbHOTO TPAHHTA H AJACKHTA MX OTJIHYAIOT, NPEXKIe BCero,
‘Gonpluye 3HaYeHHS OTHOIIEHHS HaTpUA K KaJHI0 H BBICOKOE, TOYTH
B TpPH pasa IPeBOCXOAsllee KJIapKoBoe comepxanue (ropa. 3aMeTHO
TIOHHKEHO B HHX TaKiKe OTHOIIeHMe OKHCHOTO XKeje3a K 3aKHCHOMY.

HecmoTpsa Ha HepaBHO3HAYHOCTb H HEMOJIHOTY JaHHLIX MO OTAe/b-
HBEIM J1apareHeTHYeCKHM THIIaM aJIHﬁHTHBHpDBaHHbIX rpaHHuTOB, chaeayer
fIPH3HATH, UTO 110 OCHOBHBLIM TETPOXHMHYECKHM XapaKTepHCTHKAM HC-
XO[HBIE TPAHHThl PAs/JHYHBIX NAapareHETHYECKHX THIOB MaJjO OT/IHYA-
foTcs japyr ot apyra. HexoTopnie pas/iuuus, NO-BHAHMOMY, CYIIECTBY-
10T B COJEpPIKaHUH XKene3a, Gojee BHICOKOM B MCXOXHBIX rpaHHTax ma-
pareHeTHYECKHX THIOB C JKEJe3HCTHIMH cai0AaMH, U ¢ocdpopa, Koail-
WECTBO KOTOPOTO PE3KO BO3pacTaeT B FPAHHTOMAX aMOJAHTOHHT-JEMH-
JOJUTOBOIO THIIA.

I1. 9pomonna XUMHYECKOr0 COCTABA
B HOCIHeMarMaTnyeckue CTajium

I'naBHble ocobeHHOCTH GasaHca BeulecTBa B MaccHBax ajbOHTH3H-
POBaHHbLIX TPAHUTOB OOYCIOBJEHBI TIPOLECCAMH PAHHEN UeAOUHOU CTa-
Ouu. Tlpy anpGuTH3alHH NPOHCXOAMT OOIIee YBeJHYEHHE COMePIKAHHS
HATpHg ¥ aJIOMMHHS B NOpPOJe C OJHOBPEMEHHLIM BBIHOCOM H3 Hee
KpeMHHS H Kaaua. D714 IJaBHAs NeTPOXUMHYECKas TeHAeHUHsa (op-
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Cpedruil xumuseckuii cocTas aibbuTUIUPOBAHHBLE

Myciomronut mun. | MISKomTeTIOno- | Termionnsoer-
KoMnoHeHT

11 111 I111-a - I M ITI |I1I-a 11 [T {III-a

I 6 3 23 8 14 2 29 16 6

Si0, 74,64 (73,26 68,74 | 74,32 |71,71|71,97]69, 28|75, 3472, 41|68, 68
TiOs 0,00 | 0,06 | 0,05 | 0,04| 0,01 Ca.| Cn. | 0,04 0,01] Ca.
AL,Os 13,60 [14,79 |18,24 | 13,83 |16, 19]15,28(17,08|13, 08|15, 10{18, 05
Fes0, 0,25 | 0,38 | 0.25 | 0.41] 0,40| 0,25/ 0.84| 0.27] 0.17] 0,23
FeO 0,90 | 0,97 | 0.61 | 1,20| 0,44| 0,63| 0.52| 0,99 0,61} 0,28
MnO 0,04 | 0,03 | 0,02 | 0,11/ 0,06 0.16| 0 16| 0,06 0,04] 0,02
MgQ 0,32 | 0,18 | 0.15 | 0,15] 0,14 0,06| 0,06/ 0,19 0,06| 0,10
Ca0 0,16 | 0,58 | 0.54 | 0.62| 0,60 0,47| 0.45| 0,54 0,31| 0,27
Na,0 5.00 | 6,35 | 9,97 | 4,41 6,26 6,35 9,16 4,93 6,71]10,21
K.0 3,49 | 2,67 | 0,05 | 4,33| 3,58| 3,45 1,47| 3.89| 3.67| 1,34
P,0s ca. | 0,05 0,05 ]| 0,01] 0,01] ca.|o0.02 0,08 0,01 0,01
F 0,38 | 0,07 | 0,24 | 0,33] 0,11] 0,38 0,73] 0,24| 0,31| 0,23
(Na+K) : Al 0,88 | 9,90 | 0,90 | 0,87| 0,87] 0,93 0,98| 0,94/ 0,99] 1,01
M’%‘f——-*c'a 0,91 | 0,97 | 0,96 | 0,94] 0,94| 0,98 1,02 1.02] 1,03] 1,04}
Fel+ ; Fe2+ 03 10,3 |05 |0,3]1.0|0.4|1.4]0.2]02]0,7}
Na:K 2.2 |35 [161 | 1,5 |2,7]2.0]9.3]20]2811,8
A6 42,5 [s3,5 [s4,4 |37,2 [53,0 [54,0 [77,6 Ja1,9 |56,6 86,5

TMpumeuanue [Ipn noacuere cpelHHX yuTeHB! JaHnuble paGorst B, . Kosaneuxo n Aap.

anbOuTHTH, 111-M — MYCKOBHTOBbIE HHTEHCHBHO anbOGHTH3HPOBaHHbIE FPAHHTLI B MACCHBAX MYCKO:
no 12 npoGam.

MAlU{H TJIIOMA3HTOBBIX abOHTH3HPOBAHHLIX IPAHHTOB, JIETKO YCTAHAB-
JuBaemMasi yiKe MPH HEMOCPEICTBEHHOM CpaBHEHMH COCTaBa MOPOL
(TaGa. 41, 42), npekpacHo HIIOCTPHpyeTcs AuarpamMmamu (puc. 22).
Ona nonuepxkHBaeT NPHHIHNHAJLHBIE OTJIHUHA paccMaTpuBaemoll dop-
Malii aJbOUTOBBIX TPAHHTOHLOB OT aidbOHTOBBHIX Tpefi3eHH3HPOBaH-
Hpix rpaHuToB (Kopaap, 19726) #u IIenoYHBIX aJbOHTH3HPOBAHHBIX
TPAHHTOB, B KOTOPHIX aJbOHTH3AIHIO MOXKHO pacCMaTpPHBATh KakK
KBapieBo-aab6utoBoe 3ameutenue (Kosanenxo, Kopaab, 1968).
YMeHblIeHHE COAep:KaHHil Kaaus H KpeMHe3eMma NpH anbOHTH3a-
UHH TPOHCXOAMT NapannenbHo. [Ipu 3ToM HabaOIAIOTCA OMpeLeseH-
HBIE Pa3JHuus MeKAy THIAMM: B MYCKOBHTOBOM B NEPBYIO Ouepelb
VMEHbIIAeTCsl COAepIKaHHe KaJHeBOro KOMMOHEHTa, a B aMOJHTOHHT-
JeHI0MHTOBOM H MYCKOBHT-TIPOTOJHTHOHHTOBOM — KPEMHHEBOT0, 0C-
TaJbHble THNB 3aHHMAIOT NPOMEXKYTOUHOE MojoKeHHe (pHC. 22).
B mpouecce anbOGHTH3aIHH MPOHCXOIUT TakzKe ofllee yBenHueHHE
Kos(duumenta armantHocTH mopoiabl. Ilo sToMy mnoxkasartenio 4eTKO
- PasaMyaloTCsl TPAHHTOHAL aMOJHTOHHT-JIENHAOJHTOBOTO THIMA, Y KO-
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TaGaunuma 42
cpanuros pﬂSﬂ!l'tHblx napaceHeruieckKux Tunos

. MycKopnT-nipoToanTHo-| CPEAIH coc-

AMGAHrOBHT (MOHTEGPA3NT)- | [{yyppanbauToBbI TH | HuToBwfi (GHOTHTOREL)|TAR OHTOHHTOR

JenHAONHTOBEIN THI THI (Kosanenko u

ap., 1971)
11 I I11-a 11 111 I11-a 11 111 I1I-a

9 1 1 5 5 1 10 8 1 10
69,57 67,68 165,15 (73,18 |70,81 (66,33 |74,00 |71,89 (69,11 70,88
Ca. 0,31 0,47 | 0,04 | 0,02 0,72 0,10 0,12 | Ca. Heo:
16,91 17,41 |20,88 |15,22 |16,74 (18,20 (14,35 |15,14 [18,30 15,98
0,37 0,67 0,0210,39 [0,78| 0,40 | 1,02 | 1,08 | 0,40 0,05
0,56 0,60 |H.o0.|0,94 (0,90]|0,56| 0,58 | 0,26 | 0,50 0,49
0,22 0,03 0,05 (0,43 | 0,04 | 0,11 | 0,16 | 0,12 | 0,02 0,22
0,28 0,68 0,22 { 0,14 | 0,07 | 0,75 | 0,25 | 0,23 | 0,10 0,13
0,55 0,15 0,21 (0,33 | 0,45 2,27 | 0,36 ] 0,55 | 0,40 0,52
4,81 1132 8,24 | 5,31** 7,67 | 9,72 | 4,88 | 6,78 |10,80 5,87
3,10 2,58 1,02 | 3,40**| 2,45 | 0,34 | 3,88 | 3,24 | 0,34 3,63
1,50 1,95 2,06 [ 0,10 |0,07 0,20 0,04 | 0,01 | Ca. 0,08
1,52 H.a |H.a [0,15 |0,34|0,12|0,20| 0,12 | 0,08 2,04
0,66 0,85 0,71 | 0,82 [0,91 | 0,8 | 0,84 | 0,95 | 0,99 0,84
0,72 0,87 | 0,72 1 0,86 | 0,9 | 1,16 | 0,88 | 1,01 | 1,03 0,91
0,5 1,0 — 0,4 089106 (BRI s 0,0
250 4,2 12,1 2,4 4.8 39 L5 bl 52 43 2,6
40,4 61,9 69,7 45,1 6531 81,8 40,4 |57,2 [91,2 49,8

(1971). 11 — aanGuTHaHpOBaHHbIE rpanutel, I11 — pnrencusuo ankOHTHINpOBaNHBle TpauiuTh, 111-a—

BHT-IENHAONNTOBOTO THHA. 3Be3foukoii o6o3HaYeHO YHCAO npod, ABYM§ 3BE3N0UKaMH — cpeanee

TOPBIX OH HMEeT MHHHUMAaJbHbIEe 3HAYEHHS, U JIENHIOJHT-GHOTHTOBOrO,
Y KOTOpEIX OH HaMHoOro Bbiuie. HerpyaHo sameTuTs, yTO B mpomecce
anbOHTH3alMH-COCTAaBbEL B 00IIeM Bce Hoee IpAGIHIKAIOTCS K HACBIL[EH-
HBIM TJIHHO3GMOM M B CBSI3H C 3THM BCe yalle NOSBJIAIOTCS HOPMaJb-
2Na -+ 2K -+ Ca

HBIE (T>1) cocraBel (cM. Taba. 41, 42). Bnoane mo-
HATHO MO3TOMY, UTO TEPpMHH <«IIJIIOMa3HTOBLIE®» B MIPHMEHEHHH KO BCe#
COBOKYNHOCTH aJbOHTH3HPOBAHHBIX IMPAHHTOB GYJIET HMETh CKOpee MH-
HEpaJIOrHYeCcKHil CMBICT («CJI00CONepIKAHIEe»), YeM CTPOro TeTPOXH-
MHYECKHI,

Kak u «maTepuuckue» rpaHHTEHl, aabOGHTH3HPOBAHHbIE MOPOALI Xa-
PaKTePH3VIOTCA HUSKHMH COXEpKaHHgMU MahHIeCKHX OKHCJIOB U Kadb-
was (cM. Tabi. 42). 3To B 3HAUHTENbHON MEpe CHHMKAeT TOYHOCTh Ofi-
PeAe/IeHHsl HX CPEeHHX COJepIKaHHi H YBEJIHYHBAET BEPOSTHOCTH BJlH-
AHUS NPOKMJIKOBHIX oOpasoBanuil Gosee NO3LHHX, B TOM YHCIE
FHIEPTreHHOoH, CTaiuil Ha BaJOBHIl cocTaB mopoas. TeM He MeHee He-
CICIOBaHHE H3MEHeHHs MHHEpaJbHOro COCTaBa NMOPOA W JAHHBIX CHJIH-
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Puc. 22. Jpomounst coCTaBa MOPOJ NMPH AALOHTHSALMA B MACCHBAX PasaHT
HEIX ITapareHeTHIECKUX THIOB;

4 — MYCKOBHTOBOTO; & — MYCKOBHT-JTEMHAOAHTOBOIO; & — JIeNAA0NNT-GHOTHTOBOrO: 2 —

aMGANTOHNT-TCNHAOINTOBOTO; G — LHHHBATBAHTOBOIO; € — MYCKOBHT-NPOTOIHTHOHH-

ToBoro. I —cnaGo naMenennsle tpanuthl; I/ — aabBurHanposalnnie rpauutei; [ —
HHTEHCHBHO aibGHTH3INDPOBAHHEIE TpaHUTH [//-a — aabGUTHTEL,

KaTHBIX aHanu3oB (cM. Taba. 41, 42) naer ocHOBaHME rOBOPHTH 06
ofmeM BLIHOCE THTaHa, KaJbUMS M, OYEBHIHO, MapraHila U MarHus
U3 aJbOHTH3HPOBAHHBIX TPaHuTOB. Jas anbGHTHTOB, BEpOATHO, H3-3
YKa3aHHOH NMPHYMHBl M BO3SMOXKHOrO 00OralleHns HEKOTOPLIX TPeIIHH=
HBIX 30H (DJIIOOPHTOM H THTAHCOAEPKAUIHMH AKIECCOPHAMH AHAJHTH-
yeckue JaHHEE GoJjee NMpOTHBOpPeuuBbl (cMm. Tad.. 42).

Yro xacaerca Takoro BaxKHOro Mis (JOpPMalUHH 31eMeHTa, KAk
¢Top, TO B 3aBHCHMOCTH OT NapareHe3WCOB aJbOGHTH3UPOBAHHBIX TDa-
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o ' / Na Puc. 23. HameHenue comepxanus
E% SEie N TIaBHEIX  TIOPOA00ODA3YIONIEX
A i /*“_‘ K950 KOMIOHEHTOB (B  atomax) B
'."N'.‘,_ e I o
Sl et fr= obseme 10000A (@, 6) u «cTaH-
700 / NAPTHOM» O00DBEMe, 3aHHMACMOM
L900 1600 aromamu xuncaopoza (8),
Nal_ /_./ si TpH anbOHTHIAUMHE TMOpPOX B Mac-
ol K === ~650 cuBax «Bocrounom» (a), «Cesep-
Si e " nom (6), <lOxnom» (8). ¥Yea.
,__\__‘/:} F 0G03H. cM. pHC. 22
e -
od Float—t"1 > Leoo
a 1 2 3 <4 fi )
/ B Ul

HHUTOB €ro CoAep:KaHHsl MOTyT JuGO0 NMOBHIIATHLCA (MHOTZA PE3KO, Kak,
HanpuMep, B aMOJIHTOHUT-JeMHIONIHTOBBIX TPAHHTAX), JHOO NOHHIKATh-
cst (MYCKOBHTOBEIE, NPOTONHTHOHHTOBEIE PPAHHTEHI) 1O CPABHCHHIO €
«MaTepPHHCKHMH» TDaHHTAMH ¥ Jaxke KJIapKOBLIMH 3HaueHuamu. Cie-
AYeT TaxKxKe OTMETHTh, UTO MO CoJepKaHHIO (Topa JemumoauT-GHOTH-
TOBBIE C TONA30M aNOrpaHHTHI MOYTH HA MOPAIAOK OTJHYAIOTCT OT OH-
TOHHTOB, KOTOPbIE paccMaTpHBAIOTCH MHOTHMH HCCAEIOBATEISMH KaK
MarMaTHueckue Ccyo3(p¢ysuBHEE aHAJOTH amnorpaHHTOB 3ITOrO0 THMA
(Kosanenxo u 1p., 1971; cm. TaGa. 42).

OTMmeyeHHble TEHIEGHIHH WETKO NMPOABJASIOTCS TPH AHAJU3E H3Me-
HeHHs] COJep;KaHHs BellecTBa B eIMHHIE oObeMa MOpOABl HIH ee
«CTaHIapTHON KHCJOPOAHOH sueiikey (puc. 23, 24). Ilpu stom oGuapy-
JKHBAETCA elle OlHa XapakTepHas OCOOEHHOCTb aJbOHTH3ALUK TPAHH-
TOB: ofllee yBeJHUEHHE CONEPKAHHS KATHOHOB B eAMHHIE o0bneMa
noponst (EN;).
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Puc. 24. Vamenenue cofiepiKanuil ITaBHBIX MOPOA00OPAas’yIOMHX KOMIIOHEHTOB B

O
obbeme 10000 A mo paspesy aJbGHTH3HPOBAHHBIX TpanHTOB MaccuBa «llenTpann-
HOro» (@) M B TPELIHHHOI 30He aabOuTH3auMH (6) TOro e Maccupa.

K — unrtencusio anbGHTH3HPOBAHHLI KCEHONHT, pasfiefdiomiii 30HH albOHTH3HPOBAHHEIX
(/1) 1 uuTeHCHBHO anbLOHTH3INpOBaHnuLX rpaunnrtos (/171).

B oranune or aﬂbﬁﬂTH.BaIlHH «MaTEepHHCKHX» TrpaHHTOB, COIYTCT-
BylOlllce eil uamerenue oaex K8apyesovlx nop@upos, BHeAPEeHHE KOTO-
PHX TpelecTBOBaNO aJbOHTH3AlHH HAa HeKOTophX MaccuBax («Ce-
Bepublit-11», eM. rvi. I, 1), mo cBoemy xapaxTepy Gosblie HanmoMHHAET
KHCJOTHOE BbilleJauBaHHE.

Hamenenusa cocrasa smewaoujux nopod, conpososcoaroujiue aib-
buTuzayuo «MATEPUHCKUXY 2PAHUTO8, HMEIOT BecbMa CJA0MKHBIH Xa-
paxkrep. B mepBomM npHOMHMKEHHH HX MOMXKHO TNOADA3NeJHTh HA TPH
K-‘paﬁan tHna. l. I—[pi-l 06pa3osam«m CAMNJHCTBIX H CAIJIHCTO-TOIAa30-
BBIX 3K30F[)€ﬁ3€HOB B HHX NPOHCXOIHT HAKOIJIEHHE TJIMHO3EMa, KaJ/lud,
JIHTHS, Q)To-pa, HHOr/la KaJdbllus, COMpOBOXKAaloleecss BBIHOCOM KpeMHe-
geMa # HaTpud. 2. AnbOHTH3AUMS BMEIIAIOMHX NOPOJ, XapaKkTepusyio-
1asgcs TeMH K€ TeHIeHIMAMH, 4T0 M IHIOKOHTAKTOBadg annOHTH3alN4,
HO HMelollas 3HAYHTEJbHO MEHBIIYI0O HHTEHCHBHOCTb (MacCHB MYyCKO-
BHT-TIPOTOJIMTHOHHTOBBIX rpaHuToB, ra. 1—VI). 3. Dtor nambosaee
CAOKHBII cayuait mpencrasien B MmaccuBe «CepepHom-ll», rze BuyT-
PeHHss 30Ha 3K30KOHTAKTOBLIX H3MEHEHMil CJI0XKeHa albOHTH3HPOBAM-
HBIMH TPaHHTAMH, a BHEIIHSs — rPefi3eHH3HPOBAHHBIMH. ANLOHTH3H-
pOBaHHbIE TODPOAbI BHYTPEHHEH 30HLI 3K30KOHTAKTA XapaKTepH3yloTCd
60s1€e MHTEHCHBHBLIM BHIHOCOM KpeMHe3eMa, GOJbIIAMH COLepHKaAHHIMH
Ka/aus, JuTHS, KaJdblHg H (ropa, ueM ajbOHTH3HPOBAHHBIE TPAHHTHI
«MaTepuHCKON» MHTPY3HH. MeTacoMaTHTHl BHEIIHEl 30HBl MpeacTaB/is-
10T coOoH NpHMEpP KHCIOTHOTO BblleJauYHBaHHU5A.
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B craduo keapyeso-xarumnarosozo Jamewjenus HanboJbiiee U3-
MEHEHHE XHMHYECKOro COCTaBa MOpPOJ MPOHCXOLHT B €aMHX KBapIeBo-
KaJHIMATOBBIX 30HAX, rle HabJIONaeTCs yBeJHYCHHEe COMIep K aHHSA
KaJusi, KPEMHHS, (PTOPA H yMeHbIIeHHEe KOHUEHTpALHil HATPHA H IJIH-
HO3eMa. Kpome TOro, sjech MPOMCXONHT OCANKIeHHe Hesesa, Mardus,
Mapraiiua u AuTus B GopMe MpoTOJIHTHOHHTA | APYTHX CJIO.

I'petisenusayus npusogur x BBLIHOCY M3 MOPOAbl HATPHS, KAAUST ©
ranHosema (cm. rtaba. 6,31). Coxepxanne (ropa TpH 3TOM MOKeET
HECKOJLKO BO3pAacTaTh BCACACTBHE YBENHUEHHS| KOJNHUEGCTBA CJIIOJLbI
H (aiooprta B mopoxe. B rpeiizeHoBLIX Temax HeIrpaBHIBHOH (HOpMBbI,
000raleHHbIX CTION0H H TONaszoM (cM. maba. 20), oTMeuaercs YBeJIH-
UCHHE Colep:Kanug rJaHHOo3eMa u JuTHa. [lo Beed BEPOSITHOCTH, obpa-
SOBaHHE TAKHX TPEH3EHOB CBA3aHO C HAYAJOM CTaAHH OCAKIEHHS
OCHOBAHHH.

B cBsa3u ¢ tewm, uro ocuoBHoOil dhopmoii MHHEPAaJbHBIX 00pa30BaHuUil
cTaduu ocaxcOenus OCHOBAHUL SBASIOTCS MENKHe NPOXKUIKH, HX KO-
JUTYECTBOHHBIH TEOXHMHUECKHIl aHanu3 upe3BBUANHO CHOMKEH. Cyus
o MeTporpauueckuM HaGMIONeHHAM, B HHX NDPOHCXONHT OCANKIEHHE
[VIHHO3EMA, MarHds W MOMHMONeHAa B (opMe CepHUHUTa M CYab(HIOB,
a4 B MaccuBaxX aMOJHIOHHT-JETHIOJHTOBOrO THIA K HUM J0GaBISIOTCH

Takxe docpop M Kaabumit B dopme aMOJHrOHUT-MOHTe6pasuTa M
amartura,

laaea VI

PACIIPEJIEJIEHHE PEJIKUX 3JIEMEHTOB

B Hacrosmiedi riaBe oCHOBHOe BHHMAHHE yaeaeno 1) axueccop-
HLIM PELKHM 3JIEMEHTaM, XapaKTepHuIM JH00 JUIs GOPMAILMH B LeJ0M
(nnoOuit, Tautasm, oa0Bo), JauGo s OTJeNbHBIX TapareHeTHYECKHX
THIOB  aJbOHTH3HPOBAHHBIX IDAHMTOB (GepHJIHil, WHPKOHHIL, JIHTHI,
60p); 2) paccestHHEIM PEIKHM 3JEMEHTAM, B TOBeleHHH KOTOpPBIX 06-
HapyXKHUBAKOTCH YCTOHUHBBIE TEHACHIHH, THNHYHLIE JJISI T/IOMA3HTO-
BbIX a/JbOHTH3UPOBAHHBIX TPAHHUTOB (JIHTHII, pyGunmii, nesuit, Gapui,
raHuii); 3) COOTHOLUEHHSIM 3JEMEHTOB reOXHMHYECKUX nap (Nb— Ta,
Zr —Hi, K—Rb, Si— Ge).

I. Tanrax, unoGuii, radmmit n nupronmii

OfLiHe 3aKOHOMEDHOCTH pacnpeleNeHHs HHOGHS M TaHTana B
PASJIMYHEIX NapareHeTHYeCKHX THNAX anbOHTH3HPOBAHHEIX IPaHHTOB,
HOKJIIOUAs THHHBAJNLIUTOBbIH, paccMaTpuBaick HamH panee (Ko-
BaJb, 19716, 1972a; KoBaab m ap.*). Bosaee moanbe 1anHbe mpHBe-
ZleHsl B Tabua. 43.

* II. B. Koeaas, E. B. 3naMeHckHii u np. IloBenesme taurana u HHOGHA
B nporecce GopMHPOBAHHS peAKOMEeTaNbHbIX aJbOHTH3HPOBAHHBIX TPaHuTOB.— «[eoso-
THA W reogusnka», 1976 (B newarn).
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_Taﬁnmua 43

Codepicanue HuoGus, TAKTAAR, YUPKOHUS U 2a(HLS 6 nOPoOax u cA00ax MACCUBOS AABOUTUIUPOGANHILY epakutos, e/t

ﬂapare:ﬁ;ﬁqemxﬂ M;;;g:oiﬂx Iopoaa Martepiaa Nb Ta Nb:Ta i Hf Zr: Hi
1 2 3 4 '5 6 i 8 ] 10
¢
MyckosuTosbilt  |«Bocrou- [panodupoBblil rpanit Iopoza 8,1(4) 2,0(4) 4.0 119(4) 3,2(4) 37
: HBII» HTeHCHBHO anb0HTH3NPOBAHHEINE TPaHuT =z LA 17,7(16) 79,3(16) 0,2 5,3(17) 2,9(12) 158
MyckoBHT 245(5) 103(5) 2.4 19(5) &(5) 2,4
Kpapuepeiit n anxumonomunepansusii| Ilopona 3,4(17) 62,9(17) 0,05 6,6(9) 5,6(9) 1,2
ANbOHTHTEL ' MyckoBuT 150(2) 100(2) 1.5 20(2) 7(2) 2,9
[peiisen B aabOHTHIHPOBAHHOM CpaHHTE » 33(2) 30(2) A 4,5(2) =>2,7(2) =1.7
«3ananusiiiy JBycmoaanoi rpanut ITopoaa 31,8(4) 9,8(4) 3.2 70(4) 3,4(4) 24
Bnorut 558(1) 48(1) 12 200(1) 9(1) 22
MycKoBUT 327(2) 55(2) 59 76(2) 5(2) 15
MycKOBHTOBBIH rpaHuT [Mopona 65,7(2) 16,0(2) 4,1 54(2) 3,2(2) 17
MycKOBHT 291(2) 64(2) 45 108(2) 6(2) 18
AneGHTH3NPOBAHHBI TpalnT Topoaa 87,0(1) 30,3(1) 29 29(1) 3,8(1) 77
HMuTencuBno alb0HTH3NPOBAHHLIA FPAHUT » 77,6(14) 63,5(14) 2 26(14) 6,3(14) 4,1
Mycxosut 137(5) 64(5) 2.1 31(5) 5.6(5) 5,5
Ksapueso-kanumnaroroe nermatongnoe | Ilopona 99,5(3) 35,7(3) 2.8 14(3) 1,6(3) 8,8
Teao MycKoBHT 199(3) 46(3) 43 21(3) 3,3(3) 6,4
[peiizennanpopannelit uuTeHcHsHo aas-| Ilopona 140(1) 24,0(1) 58 24(1) 5,6(1) 4,2
GHTH3HPOBANHEIA TPaHUT MyckoBut 59(1) 19(1) 3.1 15(1) <4(1) =G
Mycxosur-ae-  («Cepepnblit» | BHoTHTOBHII TpanAT [Topoaa 18,0(13) 1,7(13) 11 121(13) 3,7(13) 33
NHA0IHTO- Buotut 159(3) 6(3) 26 380(2) 9(2) 42
Bbil Jsycmonsuoii rpanar IMopona 31,2(7) 3,5(7) 8.9 90(7) 3,8(7) 24
Buorar 426(1) 22(1) 19 192(1) 6(1) 32
MyckoBuT 220(1) 18(1) 12 90(1) 4(1) 22
MycKOBHTOBLIII IpaHuT Topoaa, 39,5(8) 3,2(8) 12 159(8) 4,7(8) 34
Myekosit 143(1) 29 49 95(1) 2(1) 12
AnbOHTH3HPOBAHKLIN TpaHuT IMopoaa ’ 143(14) 16,9(14) 85 57(14) 8,2(14) 7,0
MyckosaT 322(3) 69(3) 47 18(1) 2(1) 9.0
MutencusHo ansGHTH3NpOBaHHBL rpatur| Ilopona 72,6(14) 56,4(14) 13 39(14) 9,6(14) 4,1
, MyckoBuT 115(6) 102(6) 1.1 23(3) 3,8(3) 6,0
AMasoHHTOBBII HHTEHCHBHO aawbuti- | Tlopoxa. 76(7) 60(7) 1.3 42(7) 10,97 3.8
3HPOBAHHBI IPAHHT Caiona 98(3) 51(3) 1.9 27(3) 4,0(3) 6,8
KBapueso-aMazoHuTOBast TErMaToM[- IMopona 125(2) 168(2) 0.7 186(2) 10,4(2) 6,8
Hag 30HA Innuasanib- 150(2) i i i G B
AUT
[pefiaeHH3HPOBAHNBIH HHTEHCHBHO aflb- | MycKOBHT 71(1) 53(1) 1.4 44(1) <10(1) >4,4
OUTH3HPOBAHHLI IPAHAT ‘
I'pefizen B muTeHcHBHO anpburH3upo- | [lopoaa 95,6(9) 25,5(9) 97 32(9) 8,3(9) 3.9
BAHHOM TPaHHTE MyckoBut 64(4) 60(4) Lok 60(1) 3(1) 20
«lQupiit> | BuornToBhil rpaHuT ITopoaa © 28(9) 4,1(9) 2 175(7) 4,7(7) 37
JBycmonsHoil rpanuT » . 30(10) 5,8(10) 5 162(2) 4,4(2) 37
BroTHr. + 441(1) 78(1) 57 923(1) 21(1) g5,
MycxoBaT 256(1) 55(1) 4,7 33(1) 2(1) 16
162 e 163




Ipononxkenne ta6a 43

1 2 3 4 I & l i 6 7
i i ! 8 9 10
. 3 33(10) 10
MyCKOBHTOBLL{T TPaHHT ITopona # ,4(10) 3 D n/ls
MycKkoBHT ) Igg(4) 20(4) 9,5 oL T i
ANEOHTHIHPORAHHBI TPAHKT Topona 49 20 1,4 B I A
MHTeHCHBHO anLOHTH3HPOBANNLI TPa- » 3 49 1.0 2 T e
HHT r
AMa30HHTOBLI HHTEHCHBHO aabOHTH- » 77,2(56) 142(56) 0,5 15(31) — ot
3HPOBAHHBIH FPAHHT ) 140(2
[pefiseH B HHTEHCHBHO aanOutusupo- | Cumona c (2) 20(2) 7 4 0
BAHHOM TpalHTE Jlenupoaut 11 143(1) 04 FE L Y
- 32,0(10 =
Jemmomur- | «llenr- BHOTHTOBLL TPAHHT gﬁgfﬁf 465(1) ) gg?l()l 0) g? 93(710) 2,9(10) 39
GHOTHTOBBII ﬁ:ﬂ&: AnbOHTHIHPOBAHHEIN TPAHHT [Topoaa éi?f;’:; ?’g(,%(ﬂ 4.1 174(7) ]7(7_)— 10_
' Cmona 15 61(4 7(4
HureHcHBHO aabOHTH3HPOBAaHHLIH Tpa- [lopoaa (lsggg'}’)l) lgg(‘?l)“ 1) 22 81%1)[) <25§|}) >§§
HHT Calona 45 154(7 8 3
KBapueso-aMasoHHTOBAs JKHJIA » 440(1) 49(1) 9 29351; J}IOEH lg,s
P e e ANLOUTHIHPOBAHHBI TPAHKT TTopoaa gg(?) 47(5) 1,8 50(5) 4,2(5) 19
e P KBapueso-kaaummnarosas xuja » (1) 27(1) 1,3 21(1 2
JETH0H Boctok ! 2 69(20) (2 (1) ,0(1) 10
SO CCCP [peiisennsnpoBaniuii  anbGHTH3HPO- » 59(20) 12 35(20) 2.7(20) 12
BaHHLII TPAHAT
Tpeiizen » 95(2) 85(2) 1.1 89(2) 6,5(2) 14
I.luHHBaJIb;m- Bury- Caabo anbﬁmnsun%oaauﬁmit HeMEHT ITopona 31(1) L, 5(1) 21 319(1) 8,2(1) 39
5 L !
ANEHH JUKHAHHCKHT Aﬂfg::f;_:gé:::;o;ﬂﬂpf};\::;r . 164(11) 14,0(11) 12 220(11) 14
i i 151(47) 17.3(47 7 -5(11) 15
[TopdupobaacTHIECKHH aMa30HHTOBLIH » 1 3(47) 8,7 246(47) 22,3(47) 11
HHTEHCHBHO  aJbOHTH3HPOBAHHBLH :
TpAHHT
Anpburat » 62(5) 8,0(5) 7.8 190(5) 18,0(5) 10,5
MyckosuT-mpo- Cnabo anbOHTH3HDOBAHHBIH TDAHHT Tlopona 20(1) 2,0(2) 10 217(1) 4.4(1
TOJIH;HI()EH- Kasaxcran | AnnOHTH3SHDOBAHHEIL TPANUT M3 BHCHA- » 338(7) 24,7(7) 14 788(7) 44(’7)( ) ?g
TOBLIH (GHO- yero 60Ka MaccHBA
THTOBLII) HMHTEHCHBHO adbOHTH3HPOBAHHEIN Tpa- » 368(3) 24,0(3) 15 905(3) 60(3) 15
HHT M3 BHcsvero OoKa MaccHBa
AnbGHTHINPOBAHHLIN TPAaHWUT H3 Je- » 275(3) 18,2(3) 15 682(3) 32(3) 921
Kauero GOKa MaccHBa
HMHTeHCHBHO abOHTH3HPOBAHHLI rpa- » 336(4) 19,2(4) 18 679(4) 38(4) 18
HHT H3 Jexauero 0OOKa MaccHBA 120(2
AnbGUTHT U3 TPELIHHHOI 30HBI » 0(2) 6,0(2) 20 316(2) 12(2) %
['peiiseHoBas 30Ha B aabOHTH3HDOBAH- 960
HOM TpPaHHTe » (2) 22,1(2) 12 715(2) 40(2) 18
Jlauusie 1Jst cCpaBHeHHA
Kneasie mopojsr (Bunorpazos, 1962) | [Mopona g? 3,5 57 200 1,0 200
T'paunuth, 6eansie kaasnuem (Turekian, Wedepohl, 1961) » 24 4,2 5 175 3.9 45
Tpannrer CCCP (3uamenckuii, 1964) » 143-333 3,6 7 UL, i ol
Buotnrossie rpanutst CCCP (Jlaxosuu, 1970) Buornr 1 33( ) 18, 8(196) 7.6 ot i o
JlefikokpaToBbie u ABycaiofsube rpanutel (JIaxosms, 1970) MyCKOBHT (69) 33(72) 4.0 =Ai £ Al
MpumeuaHnue [laHabe N0 MaccuBy «lOXHoMy», HCKTIOUAA AHANH3B CNIOJL H3 IBYCAIOASHOTO A i fPaiuTa i rpeilsena, sauMcrBoBanm ua paGor H, E. Banamkosoii (1969), H. E. 3anralikosoli u
A, A. CarHuna (1967).
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ConepikaHHsi TaHTajsa H HHOGHs, a TAKKe 3HAUEHHs MX OTHOIIE:
HHfi B «MATEPHHCKHUX» TPAHATAX MEHSIOTCS OT 3aMETHO MEHBIIHX, HEM
KIapKoBble, A0 IpeBocxoasmux uX. Takum 06pasoM, MOBHLIIEHHbIC

COfEPKAHNS STHX 5/]eMEHTOB B «MATGPHHCKHX» HHTPY3HAX HE MOTYT.

paccMaTPUBATLCA KaK 00f3aTe/bHblil TPH3HAK MACCHBOB C dKIeCCOp-
Hofi TaHTaJa-HuoGHeBoil MuHepaauzauued. Bojee nokasareabHO, 1MO-BH-
AUMOMY, TOBLIIEHHOE NPOTHB CPeJHEero (s TPaHHTOB COLEPIKaHie
TanTana, a TAKKe HHOGHs B OHOTHTAX HCXONHBIX TPaHHTOB, KaK STO
panee ormeuann H. E. 3anamxosa n A. A. Curuun (1967). Onnaxo,
xax mokasmBaioT mpuMmep yuactka «CesepHoro» (raG. 43) B naHHBE,
npusoxumbie B. B. Jlsxosnuem (1970), u 3T0 yCnOBHE BHIIO/IHFAETCH
najexo He Bcerja. TeM He MeHee ciaelyeT OTMETHTb, YTO HauOOIbIIIH-
MH COXepHKAHMSMH TaHTana W HHOOHS B OHOTHTaX «MaTEPHHCKHX»
paHNTOB XapaKTePH3YIOTCs MACCHBBI MYCKOBHT-JEMHI0IUTOBOO H JI€-
MHLOUT-GHOTHTOBOTO TUNOB ¢ HauGO/ee BLICOKMMH KOHIEHTpalHAMH
STHYX 5eMEHTOB B ANbOHTH3HPOBaHHbIX NIOPOLax (MaccHBH «LleHTpamb-
Hplii», «IOxubi#»; Tabmx. 43).

Bosee CyliecTBEHHOH OCOGEHHOCTHIO TAHTAJOHOCHLIX HHTpY3HH H
KOMIJIEKCOB, OUEBHIHO, ABJSETCH HaKOIJIEHHE HHOOHs ¥ OCOOEHHO
ranTajsa B HX no3auux (pasax W aumddepeHnnarax, ycranosjicHHOE pa-
Hee I PENKOMETAJbHBIX TPAHHTOB HJIbMEHHT-MOHALHUTOBOTO THIA,
ansckuToB W mermatutoB (mus6ypr, 1956; T'epacmmoBCKHil, 3unamen-
ckuit, 1959; TTogoabcknii, 1964; SHaMeHCKHIt H 1D, 1968). D10, HECOM-
HEHHO, CBHIETENbCTBYET O TOM, YTO IPEANOCHITKH TaHTa/M0-HHOOHE-
poli MHHEpaJH3alHH 3aKJIaAbBAIOTCS YMke B Tpouecce CTaHOBJe-
Hi§ TPAHHTOHIHBIX CepHil M MarMaTHieckoil  audQepeHnHanun
HHTPY3UH.

B aabbutusuposannbix nopodax cojiepiaHus TaHTaxa HHOGHS

Bo3pacraior, MakcuMyMa KOHIEHTpauui TaHTala OOBIYHO JOCTHraIoT
B MHTEHCHBHO aJbOUTH3MPOBAHHEIX TPAaHHTAX, TOTAA Kak Y HHOOHS
MaKCHMYM CIBHraetcs B CTOPOHY MeHee anbOHTH3HPOBAHHLIX TOPOI,
Hepenxo TepeMeliasch B 30HYy albOHTH3HPOBAHHBIX TPAHUTOB. B anb-
GuTHTAX, OCOGEHHO AHXHMOHOMHHEDaJbHLIX, TPOABJIAETCS TEHIACHIHA
K BHIHOCY KaK TaHTaja, TaKk H HHOOHS.

Cojiepikanis TaHTana u HHOOHS B CaI01aX H3MEHEHHBIX MOPOT He-
PEAKO BO3PACTAlOT IO CPaBHEHHIO € HCXOLHBIMH. Ha6mwonaercs or-
HOCHTeNbHOEe ObopaliieHne TAHTANOM CJI01 u3 Gojee H3MEHEHHBIX MMO-
poa. Kak M cie10Bajio OXKHAATb (Cutnun, 1966; Jlaxosny, 1970),
Hanboabllee KOJMUECTBO TaHTana W HHOOHA B OHOTHTAX M3 MAacCHBOB
MYCKOBHTOBOTO H MYCKOBHT-JIENH0JHUTOBONO THIIOB yCTaHABJIHBACTCH
B asycmoasHbix rpanutax. Coxepanus HuoOug M OoOLIUHO TaHTaJIad
B COCYIIECTBYIOIIHX C HHM MYCKOBHTAaX 32aMETHO HIZKE. B maccusax
JeNHA0ANT-OHOTHTOBOrO THIIA MaKCcHMaJbHble KOHIEHTPAILH HUOOH S
B AHTHEBOM GHOTHTE OTMeuYeHbl s c1a6o anbOHTH3HPOBAHHBIX Ipa-
guros. C ycuJeHHEM HHTEHCHBHOCTH METACOMATHUECKHX mnpeobpaso-
BaHHii paHHefl CTaIHH TMPOHCXOIHT YMEHbIUEHHE CONEpIKaHHs HAOOHS
B (JI071aX TpH HEKOTOPOM pOCTe CONep:KaHHsi TaHTaja. Kaxk caeayer
W3 COMOCTABIEHHS TaHHBIX Tabua. 43 ¢ coleprKaHHsIMH CJAI0 B MOpoaax
(cm. ra. ) ¥ aHAaJZOrHYHBIX pe3y/abTaToB APYTHX ncenenosateneil (Ko-
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BaleHko u 1p., 1971; u np.), B cmomax konuenrpupyercs 30—60%
Huobua n 20—50% tantana ciabo HIMEHEHHBIX TPAHATOB «MaTepHH-
CKUX» HHTPY3Hi. B anpOHTH3NPOBAHHBLIX TPaHWTAaX OCHOBHAS Macca
TaHTaja ¥ HHOOMS COMEepPIKHTCA B TaHTamo-HHOGaTax. [lomummeHHbIe
KOTHYECTBA MPHUXOAATCA Ha [0JI0 JAPYTHX aKIeccopHeB (B mNepByIO
odepens, xaccutepura) m cmiol. Jloas TaHTana, MPHXOLSIIASCS HA
CTI0AbI, B aib0HTH3HPOBAHHBIX TPAHHTAX He mpeBbimaer 7—10%. das
HHOOMs OHa 00bwHO Bhime (10—309%) M B eluHHYHBIX cayyasx Mo-
aer mpeBpimats 50% (rabu. 43, maccus «Bocrounniiis).

Hapacranue conep:kammit HuoGug n TaHtana B nopoie mo mepe
YCHJI@HHSL MHTEHCHBHOCTH METACOMAaTH3Ma H OTCYTCTBUE 30H MX BLIHO-
€a (MOGH/H3ALH) TIOKA3HIBAIOT, YTO NOBBIIIECHHBIE KOHIEHTPAIIHH STHX
3/1EMEHTOB CBHA3aHBI C HX MPHBHOCOM OCTATOYHBIMH MarMaTOreHHBIMH
pacTBopamil. YMEHbIIEHHE CONepranus HHOGHS #, 3auacTyio, TaHTaaa
B MYCKOBHTAX H3 JBYCJIOASIHBIX M MYCKOBHTOBBIX IPAHHTOB MO OTHO-
WeHHIO K GHOTHTAaM Tex Ke IOpPOJ, O4eBUIHO, HE MOMKET CAYKHTh CBH-
JIeTE€ALCTBOM BBIHOCA 3THX 3JEMEHTOB H3 [PAaHHTOB B Mpomecce HX
MyCKOBHTH3ALHH, KaK 3TO npeamnonarajoch B patorax H. E. 3anam-
kosoit, A. A. Curmuna (1967) u A. A. Beyca (1968). ITonyuenuble
HaMi U JauTepatypubie Aannble (Cumunn, 1966; JInxosuu, 1970) moxa-
3bIBAIOT, UTO B JaHHOM cJaydae Ha Qone ofuero NMpHBHOCA TaHTaJa
u HHOOHS NPHHUHNHAJLHO M3MEHAETCS XapakTep HX pachpeiesieHHs
MEeK1y MHHEepa/JaMH: BO3pacTaeT 3HAYeHHE DEeIKOMEeTaJbHBIX aKlec-
COpPHEB B KOHUEHTPHPOBAHHH TAHTAJAA H HHOOHS TO OTHOIIEHHIO K
caoIaM,

Boicokue conepmanusi TaHTana M HHOOHS XapaKTepHBI JIA allb-
GHTH3NPOBAHHBIX TPAHUTOB PA3JHUHBIX TMAPATEHETHUECKHX THIIOB He-
3aBICHMO OT TIPHCYTCTBHSI H MacmITa00B MPOSIBJEHHS METACOMAaTHTOB
MO31HHX CTalui. ITO, HECOMHEHHO, CBHIETENLCTBYET O BeAylleM 3Ha-
YeHHH paHHel UIenouHoll cTamud (aabOHTH3alHH) B HAKOIJIEHHH H
nepepacnpenesieHHy TaHTajga M HHOOHS B aJbOHTHIHPOBAHHHIX Mac-
ciBax. CooTBeTCTBEHHO Ie0uHOli HampaBJieHHOCTH MeTacoMaTH3Ma
MaKCHMYM COJepIKaHHii TAHTaJa CMeIleH OTHOCHTEJbHO MaKcuMyMa
colepKanuit Huobns B cTOpoHY Gosee anbGuTOBHX Topod. To ecTs,
KaK M CJIeN0BaJ0 OXHIaTh, HCXOAA W3 NPHHIHNA KHCJIOTHO-OCHOBHOIO
B3anmMozeiicTeua (Kopaxmncxuil, 1957) M skcnepHMenTanbHBIX J1aHHBIX
(ba6xo u mp., 1963), npn B3auMOAEHCTBHH MOANIEJOYHOTO MATMATO-
TeHHOTo (UIIOHIA C TPAHHTOM MPOMCXOAHT pasieneHue HHOGUS H TaH-
TaJa € OTHOCHTENBHLIM OO0OTAllleHHeM MOCAeIHHM 30HB 00JEe BHICO-
KOIl IeJOYHOCTH. s

CpaBnuBasi colepkaHus PerKHX 3JEeMEHTOB B MacCHBAX pa3fiHu-
HBIX THTOB, HETPYIHO 3aMeTHTb, UTO OTHOCHTEJbHO 060ralienbl HHO-
OueyM Te M3 HHX, JUIS KOTOPBIX XapaKTepHLI MapareHesHchl ¢ JKeaesi-
eThiMi . ciofaMu. Ocofenno pe3Kko BLITEJSIOTCS BLICOKHMH COepiKa-
HHSIMI 3TOrO 3JeMeHTa aJbOHTOBLIE TPAHHTHL MYCKOBHT-IIPOTOJHTHO-
HHTOBOrO (OGHOTHTOBOTO) THHA, W HaoO6OpPOT: HauboJee 3HAUHTEILHBIE
KOHIEHTPAUHH TaHTaJa MPHCYIIH TPaHHTAM C mpeobsalaHHEM CBeT-
JBIX, OCOBGEHHO BHICOKOIJIHHO3EMHCTBIX JIHTHEBBIX CIIOX (MYCKOBHT-Je-
THI0JHTOBLIA, Jenu1omuT-6HoTHTOBEI THIb). Otnomenns Ta:Nb
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B HHX NOBBHLIAIOTCA A0 | M Bhiue (MycKOBHTOBHIL THI; TaGa. 43).

[IpuBHOC M ocaxkK1eHHe TaHTaJa M HHOOGHA XapakKTepHBl M 19
cTaduu Keapyeso-Kaiuwunarosoeo meracomaruama. OAHAKO H3-3a GO-
Jiee OrpaHHYeHHBIX MaclTaboB MpOsIBIEHHs 3HaueHHE ee B GajgaHce
PeIKHX 9J€MEHTOB B MAacCHBaX MYCKOBHT-JENUIOJHTOBONO H JerH-
AOJHT-OHOTHTOBOTO THIIOB HEBEJHKO, a ‘B MacCHBAaX MYCKOBHUTOBOIO
THIIA — KpaiiHe He3HaYHTeabHO, B GONBIIHHCTBE H3YUEHHBIX HAMH Mac-
CHBOB B CJI0JlaX KBaplUeBO-KaJHIIIATOBLIX 30H HaOMI0LaeTcs HEKOTO-
poe yBeauueHue orHomenuss Nb:Ta mo cpaBHEHHIO ¢ OXHOTHITHBIMH
CJII0JIaMH HHTEHCHBHO aJbOMTH3HPOBAHHBIX IDaHHTOB.

Conepxkatusi HHOOHA W TaHTana B 00pasosaHusx cTaduu KUcAoT-
HO2O Bblyeraqusanun (epedsenax) TaKie HAMHOCO MPEBOCXOAAT UX
COLEpKAHHS B «HUCXOJHBIX» rpaHuTax. [lo cpaBHEHHIO ¢ HHTEHCHBHO
aJbOHTH3HPOBAHHBIMH TPAHHTAMH, METACOMATHTHl 3TOH CTAJHH OTHO-
CHTEJIbHO obefHensl HHoGHeM, a MYCKOBHTHl H3 HHX OGeTHEHBl H HHO-
Ouem, u TanrtajoM. Kak cjeayer M3 CONOCTaBJEHHs BeJHYHH OTHOLIE-
Huit Nb:Ta B nopomax ¥ MyCKOBHTaX IpeH3eHOB M HHTEHCHBHO aJbOH-
TH3HPOBAHHBIX TPAHHTOB, BEAHYHHA STOTO OTHOLIEHHA B PEIKOMETAJb-
HBIX AKIIeCCOPHSAX IpeH3eHoB A0/KHA ObITh HAMHOIO BBIIIE, YeM B aKliec-
COPHAX HHTEHCHBHO aJbOHTH3HPOBAHHBIX TPAHHTOB TeX K€ MacCHBOB.

3aKoHOMepHOe YMeHbIIeHHe HHOOWI-TAHTAJOBOr0 OTHOIICHHA B
nocaemMarMaTHYecKHX 00pas30oBaHUAX BCEX NMapareHeTHUeCKHX THNOB, 3a
HCKJIOYeHHeM HauboJee OJH3KOrO K IIEJOUHBIM aabGUTH3HPOBAHHbLIM
rpaHATaM MYCKOBHT-IPOTOJHTHOHHTOBOrO, MOKA3LIBAET, UTO OTMEYEH-
HBIfl BBLIIE IIPOLECC OTHOCHTEJBHOrO OOOTALIEHHS TAHTAJOM TO3JHHX
YIEHOB PErpeccHBHOTO psijfa MarMaTHYecKHX oOGpa3oBaHUH TPAHHUTHLIX
KOMIWIEKCOB MpPOA0JIKAETCAd Ha NocJeMarMaTHIeCKHX aTanax pagBuTHs.
CaenoBatesibHO, H3MeHeHHe Ko3(UIHEHTAa pacnpeleeHdsi TaHTajla
MEXKIY MHIKOH H TBepAoH (hasaMH MPOHCXOAUT B OOJbIIEH Mepe, HeM
HHOOHS, CrIOCOGCTBYSI MX pa3ieseHHIO.

Takum o6pasom, HMEOIHECS JaHHBIE A4I0T OCHOBAHHE MOJAraTh,
YTO KOHUEHTPAlHA TaHTaaa B albOMTH3HPOBAHHEIX TPAHHTAX O00YCJAO0B-
JeHa B OCHOBHOM /[ByMs (axTropaMH: HAKOIJIEHHEM TaHTana (H B
MeHbIIeH cTeleHH HHOOMs) B OCTATOYHBIX AH(p(epeHuHaTax rpaHuTo-
HIHBLX KOMIIEKCOB H THAPOTEPMAJLHOII KHCJIOTHO-OCHOBHON JH(pde-
peHIHalHell B paHHION IIEeJOYHYIO CTAIHI0 TOCAeMarMaTHUeCKOro 3Ta-
na. CuaeroBaTesbHo, OJaTONPHATHON IPEIAMOCHIKON CYIIECTBEHHO
TAHTAJIOBOH MHHEpaJH3alHH sABJSETCH BbicOKas crenedb JIuddepen-
IHa}MH TPaHATOHAHBIX KOMILJIEKCOB B YCIOBHAX, 00ecneduBaloHX mpo-
JOJKHMTEbHOE B3aMMOJelCcTBHe JKHIKOH M TBepiofl (a3 B HauboJb-
1meM HHTepBaJe TEeMIepaTyp NpH OTCYTCTBHH HHTEHCHBHOTO KpHCTAJI-
JIOXHMHYECKOT0 pacceHBaHus (HampuMmep, B HHTPY3HAX HALMEHHT-MO-
HauutoBoro THna (3Hamenckuii, Ilomoauros, 1964)). B pesyabrmarte
B3aHMOJICHCTBHA BOSHUKAIOIMX TPH 3TOM OCTATOYHBIX JKHIKOCTEH,
obonalleHHbIX TaHTaJaoM, HHOOHEM, a Takke aJbOHTOBLIM KOMIOHEH-
oM (Kosanenko, Kosaab, 1968), ¢ rpaHHTOM NpPOHCXOIUT JajbHellee
pasjesiende H ocaxJ/eHHe TaHTajsa M HHOOHs B 30Hax Haubojee HH-
TEHCHBHOTO MeTacoMaTo3a.
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Codepacanue yupkornus 8 UCXOOHbLX U CAAO0 USMEHEHHLIX 2PaAHU-
Tax <«MaTePHHCKHX» HHTPY3HH 3aMETHO HHXKE KJIapKOBOTO (CM.
Taba. 43). B anackurax AMTHH-QTOPHCTOrO THMA, ¢ KOTOPHIMH CBS3a-
HBbl IIIOMa3HTOBBIE aJbOHTOBBIE IMpaHHTHL Bocrounoit Mosroauu, oHO
3aMeTHo npeBocXoAHT Kaapx (Kosamenxo u ap., 1971). Cozepxanue
rajHHsi B STHX NMOPO/AAX HAXOIMTCS HA YPOBHE CPEIHEro JJisi rPaHHTOB
HaH e mpesbliiaet ero. OTHOIEHHe LHPKOHHS K raHHIO B «MaTe-
PHHCKHX» rpaHuTax ¢GopManuH OOBIYHO HMEET MeHbIUHe SHAUEHHS
YeM cpeiHee [ rpaHUTOB (cM. Taba. 43).

Ilpn anpburnsaumu raguuii HakamiuBaercss B aabGHTH3MPOBAH-
HBIX TPAHHTAX, NPHYEM B HHTEHCHBHO aJbOHTH3HPOBAHHBIX IPaHH-
Tax — HauGojee 3HauHTeJNbLHO. BBICOKHE cONEp:KAHHS UHPKOHHMS Xa-
PAKTEPHBI JIMIIb JJIsi aAb0HTH3HPOBAHHBIX TPAHHTOB MYCKOBHT-MPOTO-
JAHTHOHHTOBOTO THNA. B LHMHHBAJILAMTOBEIX OHH OJH3KH K KJ1apPKOBBIM,
a B aJbOGHTH3HPOBAHHBIX TIPAHHTAX OCTAJbHLIX THOOB COJEpKaHHEe
UHPKOHHS PE3KO CHHMKAeTCs B CBSI3H C PACTBOPEHHEM €ro OCHOBHOTO
MuHepasa-HocHTeN s — UHpKoHa. OTHOlIeHHe WUHPKOHHS X rapHUIO B
MOpofax W CJAI0faX YMEHbIIAeDCs C YCHIACHHEM HHTeHCHBHOCTH aJIb0HTH-
3anuy. EXHHCTBEHHOE OTKJIOHEHHEe OT 3TOH 3aKOHOMEDPHOCTH CBS3aHO
¢ anbOHTHTAMH MaccHBa MYCKOBHT-IPOTOJHTHOHHTOBBLIX T'DaHHTOB
(cM. Tabs1. 43). BosMoxKHLIE MPHUHHBI KaXKyIIerocs HapyIIeHHs] TMpHH-
IiHNa KHCJIOTHO-OCHOBHOTO B3aUMOAEHCTBHS OYAyT pacCMOTPEHBI B CJe-
IYIOLLeH riaase, .

Jlio6onbiTHAs OCOGEHHOCTh pACHpeleeHHsT 3JeMeHTOB paccMart-
pHBaeMOH rpymnel, cBoeoOpasHasi «IMaHALHOHHAS» MHbdepeHnHamus
HabJI0aeTCs B MacCHBE MYCKOBHT-TIIPOTOJHTHOHMTOBOIO THNA, /IS KO-
TOpOro oTMeueHo rpy6o CHMMETPHYHOE, YCHJIHBAIOIIEECH M K JeKaue-
My H K BHCAY€MY KOHTA4KTAaM MAacCHBA pAa3BHTHE aJbLOHTH3ALLHH
(r1. I—VI). Oanako mMakcuMajabHble KOHUEGHTPALMH PEIKMX 3JeMEH-
TOB, B NEPBYIO OYepelb UHPKOHHS, B MACCHBE TATOTEIOT K €ro BHCAYe-
My Goky. B maumenblieii cTenenn «smMaHauuoHHas» auddepeHnuamus
OTpaxKaercst Ha MOBeJeHHH HHOOHMA (cM. Tabu. 43), aus Komoporo, Kak
Ias TaHTaJa ¥ ragHus, CBA3b C HHTEHCHBHOCTBIO MPOLECCa ajJbOHTH-
3alUH MPOsiBJIeHa BeChbMa OTUYET/IHBO.

Conepmxannst NMPKOHHS M TaQHHA B KBapleBO-KaHIINATOBBIX H
NpeH3eHOBBIX 00pa3oBaHusX OAH3KH K COAEpKaHHAM HX B aJbOHTO-
BBIX TPAHHMTAX, CPeIH KOTOPBEIX OHH 3aJIeralor.

II. Oxoso

Hecwmorpsa ma 710, uT0 MHOrHE MacCHBBI aabLGHTH3MPOBAHHBIX rpa-
HHTOB, HanpuMmep, B 3abaiikaabe, Monroann, na Cesepo-Bocroke
CCCP, omnocsiTesi K OJIOBOHOCHBIM KOMILIEKCAaM, COJepiKaHHE 0/0Ba
B «MATeDHHCKHX» rpaHHTax (opMauu# O6bIYHO GJIH3KO K KJIaPKOBLIM
(TabGa. 44). Ilpu sTOM conep:kanue oj0Ba B GuoTute (tabua. 44, yuac-
ToK «CeBepHBIii») MOXKeT ObIThb IOYTH Ha NOPSJOK HHKE OGLIYHOTO
AJsi 0J0BOHOCHBIX rpaHuToB (Bapcykos, 1957). Onxnako ans 6oJb-
IIHHCTBA MaCCHBOB 3TO IIPABHJIO, OYEBH/IHO, COXPAHAETCH.
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TabGanuma 44

Codeprcanue oa08a u Gepurius 8 nopooax i HEKOTOPBHLY MUHEPAARX MACCUGOR AALOU-
TUBUPOBAHHBLIX SPAHUTOS, B,I'T

Mapa- (Macenn
,'le'_“?m- HIH ITopoga Matepnan Sn Be
eCKHI | yoaca
THTT TOK
1 2 3 4 5 6
Tpanocdupossiit rpanut ITopona 2,9(5) 3.8(6)
Hurencnuo anbBHTH3HPOBAN- » 9,5(17) | 95(18)
HBUL TPAHAT MyckoBuT 328(5) 27(6)
= KpapueBwiit H aHXHMOHOMHHE- [lopona 4,0(15) | 50(15)
2 pajblbie aapONTHTLE MyckoBHT 262(3) -
E I'peiisen B anbGHIH3HPOBAHHOM
g rpanuTe MyckosuT 162(4) 52(3)
D | dxsorpeiien Ilopoaa 12(2) =
s bBuorur 36(1) .-
2 MyckoBHT 150(1) 24,5(1)
2
E JIByCIOASTHOI TPaHAT TTopona 11(3) 19(4)
4 BuoTuT 360(2) 10(2)
= MycKoBHT 388(3) 16(3)
MyCKOBHTOBBIH TPAHHT Topoaa 54(2) 16(2)
= MyckopuT — 12(2)
é:{ AnbOTH3APOBAHHLIE  TPaHHuT ITopozaa 45(1) 94(1)
g HuTeHcHBHO  aab0HTH3HPOBAH- » 61(4) 81(14)
5 HBIIT TPAHHT MycKoBHT 440(3) 21(5)
¥
KBapueso-ka HIITIATOBOE  MEr- ITopona 163(3) 9,3(3)
MATOHAHOE Teqa0 MyckoBuT 100(1) 12(2)
I'pefiseHH3HPOBAHHEI ~ HHTEH-
CHBHO aJabOHTH3HPOBaHHLII [Topona 23(1) 75(1)
TDAHHT MyckoBHT 400(1) 39(1)
5—,;' Buornrtosstil rpaHuT Tlopona 2,6(13) | 2,4(13)
2 A Buotut 16(2) 2,8(4)
= = Kaanmnat 1,13) | 1.8(3)
S i Tliarsoxnas —_ 4,6(3)
L2 2 | deycmonaunoi rpanut Topoaa 6,4(7) 5,6(5)
3£ O Buorut 267(3) 8,7(3)
z L4 MycKROBHT 357(3) 16(3)
=, Kammar 0,8(2) 3,4(2)
= ITnarnoxnas — 12(2)
MyCKOBHTOBLIl TPAHHT Ilopona 5,3(8) 9,5(12
MyckoBHT 450(2) 22(2)
Kanummnar 1,0(1) 6,9(1)
AnbOHTH3NPOBAHALITT TPAHHT ITopona 86(14) 14(21)
MyckopuT 775(2) 18(2)
Kaauumar 1,0(1) 8,2(2)
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[Mporoaxenne Taba 44

3 4 ‘ 5 6
HurtencusHo  aab0HTH3HPOBaH- ITopoxa 33(21) 30(24)
HBIL TPAHHUT MyckoBuT 823(6) 17(4)
Kamummar 0,6(1) | 10(3)
ITxal HoKz1a3 — 5,1(3)
AnsBHTHT [lopoza 8,6(5) —
% AMa30HHTOBBIIT HHTEHCHBHO aJik- » 13(8) 16(7)
3 OMTH3HPOBAHHLI TPAaHHT Jlennpoaur  [187(3) 28(2)
e Kamummnar 1,7(2) | S15(2)
F B IMaarnoxnas — 33(2)
3 < [pefizesi B HHTEHCUBHO aabGH- Mopoxa 109(9) 24(8)
c TH3NPOBAHHOM TpaHHTE » 700(2) 18(3)
fé AnbOHTHANPOBAHHBIH BMEIaI0- » 41(6) 27(6)
= UM TPAHNT MyckoBut 600(1) 20(1)
= Kaauumnar 3(1) 54(1)
] [Taaruokias == 9,1(1)
i
é BuotuToBLI# rpaHAT ITopoaa 3,701 | 5,2
ARuamiar B
E & JBycmoasiHofi rpanuT B 200(1) i
s = MyckoBuT 450(1) —
Z ANazoHUTOBBIH HHTEHCHBHO
o aas0HTH3HPOBAHHLIE TPaHAT ITopona 32(30) 8
v 3
Epehdey Jemugoaur  [109(1) —
o BuoraToBuit rpanAaT (Kysbmus,
E A Antanun, 1972) [Topona 3,7(11) | 5,9(10)
g a2 AnbOGUTH3HPOBAHABIH TPAHHT » 166(7) 4,7(7)
\z = 2 Cmona 350(5) 21(5)
E = :5_'- HMuTencHBHO  anb0HTH3HPOBAH- ITopona 370(17) 4,4(17)
= = Bl TPaHUT Jenngoaur  |199(8) 20(10)
5 '—;f KBapueBo-aMa3onnToBas JKHjaa » 150(1) 22(1)
= Sxsorperizen ITopona 388(3) 19(3)
ig JlpycaioAgHOIl TPAHUT [epBOM
o thaan [lopoxa 17%(5) 1,4*(5)
E g Cnabo anLGHTA3HPOBAHHBIIL
=z ? rpanuT nepeoit hasn » 45%(5) < 1%(5)
é = AwmaszonuToBeiit  anLOGATH3HPO-
2 e BaAHHBLIH TPAHHT JIOTOJHH-
= TenbHON dhazwl » 30%(16) 2,4*%(16)
E KBapieso-aMazOHHTOBLIE 30HLL » 14%(3) 2%(3)
Anocnaniesbiii 5K30rpeiised » 40%(1) 10%(1)
S AnbORTH3NPOBAHHELR TPAHHT Topona 460*(6) 2,4*(5)
'gég £ KBapuepo-kaqummaropas KH-
ERY 526 aa » 4000%(1) | 1,0%(1)
ZEE|8 23] Tpeiisen > >4000%2)| 1,0%(2)



OxondaunneraGa 44

L

1 2 3 4 | 6
E
25| 5= | Amluroseit rpannt MontGpa
;E_ E{ 2 SE (Aubert, 1968) Mopoaa 1430(5) 7(5)
é"g Z S | AnbGurossiii rpanut  Bosyap
s E & (Qmwacwep) (Aubert, 1968) » 1290(40) (1 17(40)
Cnabo anbOHTH3HPOBAHHEI 1le-
MEHT anospynTHBHON OGpek-
- = UHH » 2,6(1)
g é AnbOHTHIHPOBAHHLLT TPAHHT » 12(11) 6,3(11)
= = |[Mopupobracruuecknit  amaso-
2 z HHTOBBIT HHTEHCHBHO aJlb-
= = OHTH3APOBAHHBI TPAHHT » 19(47) 5,3(47)
_E 5 Anbburut > 21(5) 3.0(5)
= @ | Buewaouwi caanel » 4,0012)| 1,5(12)
DK30KOHTAKTOBAs  AnlOCJaHIIe-
Bas OTOpOYKa 43(3) 50(3)
S Caabo anbGHTH3HPOBAHHBLI
B rpasuT [Topoaa 20%(2) 6%(2)
= Anb6HTH3NPOBAHHLIT PPAHHT H3
4 BHCsivero Goka maccHBa » 23*(11) 8*(11)
_E; HurencuBio  anbsOHTH3HPOBAH-
= 2 HBIl TPaHNT M3 BHcsiYero Go-
€= = Ka MaccHBa » 40%(3) 9%(3)
£ b} 3}
&2 = AnbOUTH3HPOBAHHBI FPAaHUT N3
£E o Jexkauerc Goka mMaccuBa » 23*%(9) 5%(9)
=] = n gt )
B MutencuBHo  aibGHTH3HDOBAH-
& HBIH  TPAHHT H3 Jexauero
a Goxa maccHBa » 20%(9) 79)
c
= AnbGHTHT U3 TPEIUHHHON 30HBI » 8*%(2) 2%(2)
=
= ['peiizenosasi 3ona B aaLOuTH-
3HPOBAHHOM TPaHHTE » 7*(3) 1%(3)
Hdanubie 1J8 cpaBHeHHs
Kucapie mopoast (Bunorpanos, 1962) » 3 5,5
Fpauntel, Geanbie kKaabimem (Turekian, 3 3
»

Wedepohl, 1961)

[Tpuseyanne [lauuble no maccupy «lOkKHOMY», HMCKII0uaR aHANH3bl CJIOJ, 3aUMCTBO-
Banbl #3 pabor H. E. 3anamxkosoit (1969), H. E. 3anamkosoii u A. A. Curnuna (1967). 3sespoy-
Koii 0003Hauenbl KaHHble NPHOAHKEHHOTO KOAHYECTBEHHOTO CHeKTPaabHOTO aHanHsa,

Co;ue.px(a‘ﬂue OJJOBa 3HAUYHTENBHO YBEJHUYHBAETCHA YiKe B ciado
H3MEHEHHBIX NBYCAIOISIHBIX H MYCKOBHTOBBIX TpaHHTax. B cronax us
3THX MOpPOJ OHO YXKe HHUTJE He OnycKaercd HHiKe YpOBHA, XapakTep-
HOro 4Jis OJOBOHOCHBIX I'DAHHTOB. MakcuMaabHBIX 3HAYCHH KOHIEHT-
paluH 0J0Ba JOCTHrarwT B EiJIb'6HTHI3'HPOBa‘HHbIX H HHTE€HCHBHO ajb0H-
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TH3HPOBAHHBIX TPAHHTAX JEMHIOMUT-OHOTHTOBOTO # AaMOJHIOHHT-Je-
IHIOJHTOBONO THNOB. Ilo BTOMy TNpH3HAKy OCOOEHHO BBIINAIOTCS
aMOJIHNOHAT-IeNHI0JHTOBEIE aJbOHTOBLEIE TPAHHTLI, KOHIEHTPALHH
0J0Ba B KOTOPBIX MOJHHMAIOTCA [0 JeCATBIX JIOJell IpOLEeHTa
(tabn. 44). B 30Hax aJAbLOUTHTOB cOJEpHKaHHe OJ0Ba BHOBb CHHIKACTCSL.

Ilns anpOGUTH3HPOBAHHBIX TPAHHTOB BecbMa XapaKTepPHH IOBLI-
[IeHHBEIE KOHIEHTPAUHH OJ0OBA B 3K30KOHTAKTOBBIX OTOPOUKAaX HX Mac-
CHBOB M 0COOEHHO B TOMA30BO-KBAPIEBHIX «3IK30rpPeH3eHOBBIX» KHIAX
MACCHBOB JIEMUIOAMT-OHOTHTOBOrO THha (JleBHmuxmit u ap., 1963).

Kaccuteput B 3HAYHTEIBHBIX KOJHUYECTBAX BCTpeyaercs B KBap-
[IeBO-aMa30HHTOBEIX KHjaax, [loaqnue rpeii3eHOBble S0HBI H KHJIBL
TaKXKe COMepKaT MOBBILIEHHbIe MPOTHB KJaPKOBBIX KOJHYECTBA OJIOBA.

lnaBuble MHHEPAJBI-HOCHTENH H KOHLUEHTPATOPHl 0JI0BA — CJIIO/IBI
H KaCCHTEPHT, TOABISAIOAACT B ajbOHTH3HPOBAHHBIX M DPEH3eHH3H-
pOBaHHBIX Pa3HOBHIHOCTAX Nopoa. MHTepecHo, uTo mMpH mepexoje OT
JABYCJIONAHBIX K HHTEHCHBHO aJbOHTH3MPOBAHHBIM TpaHHTaM COJep-
JKaHHe 0J0Ba B MyCKOBHTe BO3pacTaeT, TOrjla Kak B C/I0Jax rpeiide-
HH3HPOBAHHBIX TPAHHTOB HabalofaeTcs oOpaTHOe sIBJIEHHE — «OUHIILe-
HHe» MYCKOBHTa OT MPHMECH OJI0Ba TIO Mepe pOcTa HHTEHCHBHOCTH
rpeiizennsanun. KoHIeHTpallMH 0J10BA B MYCKOBHTAX H3 JBYCAIOMf-
HBIX 'PAHHTOB B TOM H JADPYrOM Cjyyae Bbillie, YeM B aCCOLLHHPYIOIIHX
¢ HHMH OHOTHTAX.

OTMeyenHas Jas HHOOHA <«3MaHalHOHHas» mHbdepeHnHanls B
paspese anbLGHTH3HPOBAHHOTO MaCcCHBA MYCKOBHT-IIPOTOJHTHOHHTOBO-
IO THNA ycTaHAaBJAHBaeTcs MW Ajas ojoBa (taba. 44). MurepecHo, uro
TaKoe JKe pacnpeieneHHe oJoBa Haba01aeTcs M OTHOCHTEJNbHO MOJ0-
TOTO «pYyIOKOHTPOJAMPYIOUWIero» HapyueHus: Ha maccuse «CesepHoM-11»
(cM. puc. 7, 8). INopoas Bucsiuero GOKa 5TOH CTPYKTYpHl Gosiee ueM
Ha nopsnok (86 r/T) oboralleHbl 0J0BOM IO CPABHEHHIO C MOAOOHBIMH
e aJbOHTH3NPOBAHHLIMH TPAHHTAMH Jexauero Goka (1,4 r/T).

111, Bepmmamit

Cpean anbOGHTH3HPOBAHHBIX T'PAHHTOB BLICOKHMH AKLECCOPHBIMH
coaepxKatusaMu GepuaaHa M aKIeccopHoil GepuaIHeBOH MHHEpaaH3a-
1Hell BBIAGTIAIOTCS MACCHBBE, B KOTOPHIX NpeoBaafaioT TnapareHe3HCcsl
€ BLICOKOITHHO3EMHCTHIMH CTIOJaMH. JTO, B TMepBYI0 OYepelb, MaccH-
Bbl MYCKOBHTOBOrO H aMO/JHIOHHT-JIENHIOJHTOBOrO THIOB, @ TaKkKe
MYCKOBHT-JITHIOJUTOBONO C SIBHEIM mpeoBaalaHHeM MYCKOBHTOBbIX
napareHe3ncoB HaJl «IHTHI-PTOPHCTHIMH». B aJpOHTH3HPOBAHHBIX
rpaHHTaX STHX THNOB COXepiKaHHs OepHJIHs Ha NOpPAIOK W Gosee
NpeBOCXOAAT KJapKoBele. Jlag NpouyHX THIOB 3TO TpEBbIlIEHHE He
Gonee yem 2- mwau 3-KpaTHoe, @ B aJAbOHTH3HPOBAHHBIX TPaHHTAX Je-
NH10AMT-OHOTHTOBOTO THNA Habaiofgaercs JaKe CHHMKEHHE cojepxa-
HMil 6ePH/IHS 10 YPOBHS HHKE CPeIHEro sl rpanuToB (cM.Tabn. 44).

Coznepkanne GepuIIHs B «MATEPHHCKHX» TPAHHTAaX MAacCHBOB «Oe-
PHJIMEHOCHEIX» aJbOHTH3UPOBAHHBLIX TPAHHTOB MOMKET OBITb pPas3iH4-
HBIM, B TOM YHCJe W HHXKe KJapkoBoro. OHO 3aMETHO BO3PaCTaeT yKe
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B c1a00 H3MEHEHHBIX NOPOAAX, JOCTHras MaKCHMyMa B 30HE HHTEHCHB-
HO anbOMTH3HPOBAHHBIX NMOPOJX H BHOBb NOHHAKASCh B aabGHTHTAX
(cM. Tabu. 44). 3amMeTHO BO3pacTaer CojpepKaHue GePUIIHS B opo-
Aoo6pasylomux MHHepaJax ABYCAIISHBIX, MYCKOBHTOBBHIX, a TaKKe
Gosiee H3MeHEHHBIX TPaHHTOB. Hambosee BLICOKHX KOHIEHTpAIHil OHO
OOBIYHO [O0CTHIaeT B CJAIOAAX AaNorpaHuToB. IIpHueMm, TOCTHIHYB Be-
JHuHEBl nmopsaka (20—25-10-'%) B cnabGo H3MEHEHHBIX DPaHHTAX,
OHO COXPAHfAETCs HA TOM K€ YpOBHe H B OepH/ICOIepKaliux MeTaco-
MaTHTaX.

OcHoBHOlI MHHepaJ-HOCHTEJIb Oepuaausi B ¢1ab0 H3MEHEHHBIX
rpaHHTax — IVIATHOKJIA3, a B IPaHHTAX C aKIecCOpHOil GepHameBoi
MHHEepaJn3auHed — GepHiT (MyCKOBHTOBLIE NapaTeHe3HCH) HJAH Tep-
JAepHT (aMOJAHrOHAT-JIENUAOJHTOBLIE NapareHe3ucr). bepuiauem obo-
ralleHbl TakkKe 3IK30KOHTAKTOBBIE OTOPOUKH MACCHBOB, B TOM YHCIE
IK30TPEl3eHEl MAaCCHBOB JENUI0JNHT-OHOTHTOBOTO THIIA, B 3HIOKOHTAK-
TOBBIX METACOMATHTAX KOTOPBHIX €ro CONEp:KaHHSA MHHHMAJLHBL (CM.
Tabs. 44, maccus «lleHTpanbHbI» ).,

Conepxkanusi Gepuiuiisi B KBapIEBO-KaJHIIMATOBHIX METacoMaTH-
Tax M rpeiigeHax CONOCTABHMEI C €r0 COJep:KaHHsSMH B aJabOHTH3HPO-
BAHHBIX I'PAHNTAX TeX JKe MacCUBOB.

IV. Jlntuii, pyounnii, nesuii

Penxne menounsle 371eMeHTH KOHUEHTPHPYIOTCS B IOCJeMarMaTH-
YecKHX O0Opa3soBaHHAX MAacCHBOB  aJbOHTH3HPOBAHHLIX TPAHUTOB
(raba. 45). Hakonnenue autusi, pyGunus, nesns naunbosee sHayntegab-
HO B IOpOIaxX, COAeprallliX BBICOKOT/IMHO3EMHCTHIE JHTHEBBIE CJIIOLH,
B HEPBYIO OYEpPedb,— B aMOJHIOHHT-/EMHI0JHTOBLIX aJb6HTHIHPOBaH-
HbIX PpaHMTAX, II€ NOABJAAIOTCA JUTHeBble docdaTbl TPYNMNBEI aMOIH-
roHHTa — MOHTe6pasuta u axueccopHmlil crnoaymen. Ocofoe Mmecto
CpeaH 3JEeMEeHTOB JaHHOH TPYNNLEl MPHHALAEKHUT JHTHIO, YPOBEHb KOH-
UEHTPAUUH KOTOPOro B aJbOHTH3HDOBAHHBIX T'PAaHUTAX pPa3JHUHBLIX
napareHeTHUECKUX THIOB MeHfeTcs OT GJH3KOro K KIapxy (MYCKOBH-
TOBBIH THN) 0 3HAYEHHI], CTABSIMIUX €r0 B OAHH Psil C NETPOreHHBIMH
saeMeHTamMu (aMOJHNOHUT-JICNHIONHTOBLIA THI, Tada. 45).

Conepxanusg peIkHX INEJOYHBIX 3I/J1EMEHTOB B «MAaTEPHHCKHX»
TPAHATAX KOJ1e0/JI0TCA B JOBOJIBHO IMHDOKHX TNpefeaax: OT MeHbIIHX
YeM KJIapKOBBIE, 10 [PEeBLIIAOMIX CpelHHe 3HayeHus IJs TPAHHTOB
B 2—3 pasa. B 1o e BpeMsi KOHLIEHTpPALHH JIUTHS, DYOHIHS H UesHs
B OMOTHTAX HCXOAHLIX TPAHHTOB HAMHOrO INPEBOCXONAT 3HAUEHHS,
oOblytble a9 GHOTHTOB DPAHHTHLIX HHTPY3HM, He HECYIIHX PEIKoMe-
TaJbHOH MHHepaausauun (rabma. 45). 3ta ocoGeHHOCTb cOCTaBa GUO-
THTOB, Kak yixe oTtmeuanoch (3anamkosa, Curuus, 1967; Kosanb,
Kysemun u 7p., 1972), mo-Bmammomy, OnuH H3 BAYKHBIX NPH3HAKOB
«MaTepHHCKHX» I'DaHHTOB paccMaTpuBaeMoil popmanuu 1 60/IbIIHHCTBA
PeAKOMETaJbHBIX TPAHHTOB BoobIie. o

B MeracomMaTuTax paHHeil nocieMarMaTH4ecKoH craauy Hab.io-
naerca ofbllee yBeqUueHHe COJEP:KAHMI JHUTHs, PYOMIHS U LEe3ud 10
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CPaBHEHHIO ¢ HCXOAHBIMH Topoiamu (Ta6a. 45). OCHOBHBIMH MuHE-
pasaMH-HOCHTEISIMH PeJKHX MHIeJIOYHBIX 3JEeMEeHTOB B 3THX 00pasoBa-
HHSIX SIBAAIOTCHA CIHOABI W Kaanmnar (pyOumHi, nesuii), raaBHBI M-
Hepaa-KOHIeHTpPaTop — caiofa. B aMOJHrOHMT-JIENHI0JHTOBEIX Ilapa-
reHesucax K Heji jobaBasercss aMOMHrOHHT-MOHTEOpAasHT, a B HEKOTO-
PBIX CAYHAAX — CIIOLYMEH.

Haubonee BbicOKHX 3HAYEHUI CcOAep:KaHHs pyOuIMa H 1e3HdA B 10-
polax M MiIHepaJax JOCTHraloT B 30He JHOO0 anbOHTHIHPOBAHHLIX, JIH-
60 MHTEHCHBHO aNbOHTH3MPOBAHHLIX rpanuToB (Tabua. 45). OTHomweHHE
KaJus, K pyvOuIHI0 U Ie3HI0 B NOpPOoAax W MUHepaJax MmpH STOM CIIbHO
CHHXKAETCSl IO CPaBHEHHIO ¢ MCXOAHBIMH H ciaabo M3MEeHEeHHBIMH rpa-
HHTAMIL,

MakcuMyM cOZepKaHusl JHTHS B 3aBHCHMOCTH OT lapareHeTHye-
CKOro THHAa MacCHBA CMEINAeTcs U3 30HBl ¢Ja60 M3MEHEHHLIX I'paHH-
TOB (ABYCAIOJAsHbIE H MYCKOBHTOBBIE TPAHHMTH, MYCKOBHTOBBI THIT)
B 30HY aJbOHTH3HPOBAHHLIX TPAHUTOB (MYCKOBHT-POTOJHTHOHHTOBBII,
NI ONHT-OHOTHTOBBIH THOB) H HMHTEHCHBHO a/bOMTH3HDOBAHHBIX
TPAaHUTOB  (MYCKOBHT-JTeNHIOMHTOBLIH, aMGIHrOHHT-JIeNH I0JHTOBLIH,
NHHHBAJLIUTOBLIH THOBI). DBOJIONHSA COLEpXKAHHT JHTHS B CIIOIE
HVMEeT XapakTepHble OCOOEHHOCTH B MAacCHBAX KalKJIOro H3 BBLJAe/eH-
HBIX TNapareHeTH4eckKnx tumos (cM. puc. 21). M3 comocraBienns co-
JepAaanuii JATHA B CII0AaxX U NopoJax clAelyer, YTO MaKCHMYM COLep-
JKaHHUS JHTHA B NOPOTe AadeKo He BCErja CoBNaxaeT ¢ HaubGOJbUINM
€ro cofepiaHHeM B MHHepaJe-HOCHTele — caione. Pasauuue nposiBas-
erTcd NPH CPaBHEHHH MYCKOBHTOBOI'O H MYCKOBHT-JeNumoautoBoro (1-i
MOATHII) THIOB C JIEMHIOAHT-GHOTHTOBHIM (cM. puc. 14), rue yBemuue-
HHe JHTHEBOCTH CJIIOAbI B HHTEHCHBHO AJbOHTH3HDOBAHHBIX TPAHUTAX
NPOUCXOIHT HapayIeJbHO ¢ €r0 BHIHOCOM 13 TODPOJIHL.

Conep:anng peKHX UIEJOYHBIX 3JE€MEHTOB YMEHBIIAIOTCS B Hal-
Oosiee anLGUTH3NPOBAHHBIX MOPOJAAX, CHHXKAACh B aabOUTHTAX 10
VPOBHSI «MaTEPHHCKHX» TPAHUTOB H HHMKe ero (cM. rtabua. 45).

B 3K30KOHTAKTOBBIX MeTacoMaTHTax paHueil CTajHH NPOHCXOLHT
HAKONJIEHHe JTHTHS, pyOuAHA H Ie3Hsl, KOTOPOe JOCTHrAaeT MaKCHMyMa
B 3K30TPEH3eHOBBIX 0TOPOYKAX MacCHBOB. BHICOKHE KOHIeHTpalHH pe-
KIX ILEJTOYHBIX 3J1eMEHTOB, 0CoOeHHO PYyOHIHA 1 LE3Hsd, XapaKTepHbI
1 115 o6pa3oBaHHil CTAaZHH KBAapLeBO-KAJTHIINATOBOTO 3aMeMIeHHS.

B crazuio rpefisennsanun MHOTZA HAOJMI01aeTCA BBIHOC JIHTHS 13
rpeiseHN3uPOBaHHBIX HHTEHCHBHO albOHTH3HPOBAHHBIX IDAHHTOB MYC-
KOBHTOBOTO THNA H YyBeJHYEHHEe ero cojepxanusg B rpeisenax. Co-
Aep:Kanue pyOmIus M Ie3us B NO3JHHX Ipeii3eHax OOBLIYHO IPEBOCXO-
JHT CONepiKaHne 3THX 3/JeMeHTOB BO BMEIIAIOHX aab0HTH3HPOBAHHBIX
rpaHnTax 3a cueT GOMBLIOTO KOJIHYECTBA CJIOAbI B TPeii3eHOBEIX 00pa-
30BaHuAX (cM. Taba. 45). DTO NMPUBOAUT K TNOHIKEHHIO KaJui-py6u-
AHEBOTO OTHOLIEHHS B NpeiiseHax [0 BeIHUYHHBI MeHBIUEH, ueM B aJib-
GUTH3HPOBAaHHLIX PAHHTAaX, TOrZa KaK B KaJHEBHIX MHHepajax npeii-
3€HOB 3HAYeHHe 3TOr0 OTHOLIEHHs BHIIIE, WeM B MHHEpasax aabOHTH-
3HPOBAHHBIX MOPOI.

leoxumuyeckast HCTOPHS JHTHA B ANOTPAHHTHOM INIPOLECCE TECHEH-
mumM obpasom ceszana ¢ ¢propom (Teoxumus ..., 7. 1, 1964). Dro
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Ee | = Li Rb Cs
3 e : K:Rb
ge= g’é [Topoza MaTtepual K, % g
ég § E EiT
£E2 | =25
1 2 3 4 5 Gt -7 8 9
['panoduposeiil rpanut [Mopona 5,25(6) 32(3) iggé?g) 33(3) 32?
5 : 1,74(18) 43(5) =
A HHTeHCHBHO a1b6HTHIHPOBAHHLIA TPAHHT My(.’K;BHT 8 4711) 585(8) | 4345(11) = A
3 . : : 0,40(17
E Aﬂbz?::;m KBAPUEBbI H aHXHMOHOMHHEPATb s (17) 24(6) 8515 | 2066) 27
3 ; ; 3,60(9) 48(7) 98(9) 18(7) 367
g’ Bumemratounit GHOTHTOBLIT TPAHHT BHO»THT 7768(2) 648(1) 375(2) ¥ 205
o v Jx3orpeisen H};(smompoqm{ a/AbOUTH3HPOBAH- g;)g?g: ;:ggﬁg 1288%?% léggg?g 8_3(3) g;
§ - e MycKoBHT 8,60(1) 1950(1) | 3020(1) 210(1) 28
=
2 ; 3,54(4 178(4) | 206(4) | <5(4) 74
g i e b s 2002 | 400(2) | 153002 390(2) 46
E‘ Myckosut 8,63(3) 2067(3) | 1953(3) 293(3) 44
; ' i Tlopoxna 3,47(4) 321(3) | 687(3) 34(3) 50
% i O TS Mych‘gmn 8,92(2) | 5700(2) | 4400(2) | 405(2) 20
E AnbGHTHINDOBAHHLIL TPAHUT [Mopona 2.83(3) 23(4}7) 233(4)) 4;5;&2” gé
: fe S 2,90(15) 9(1 (17
E HuTencupio anbOHTH3HPOBAHHBI rPaHHT e S S30es | astie: 230iE) -
0
- : Ilopona 5,00(1) 358(1) | 1240(1) | 64(1) 40
¥ | KBapuero-KaJHLINATOBAS 30HA Mycxgam e o o) -
[pefisennauposannpift  anbBUTHINPOBAHHLI » 8,25(1) 926(1) | 3900(1) 150(1) 21
TPAHHT

MycKOBHT-1€MH10IHTOBLI

«CeBepHBI»

|

Buoratoswii rpannt

Hsycnoaanof rpanut

MycKkoBHTOBHI TpaHHT
AnbGHTH3HDOBANHEL IPAHHT
Hurencusto anbGHTHIHPOBANABIA IPAHHT

Ann6uTuT KBapueBHI H aHXHMOHOMHHEpa/Ib-
HBIH

AMa30HUTOBLITi HHTEHCHBHO a4LGHTHINPOBAH-
HBIT TPAHHT C JHTHEBOI CJ010il

Keapuess-amazonntosure 30160

I'pefisennanpopannuii rpannt

I'pefisen B HHTEHCHBHO anLGHTH3HPOBAHHOM
rpaHdTe

Buewawomuit 6H0THTOBEL rpaHHT
['pefiaeHH3nPOBANNLI rPAHHT BHEIIHEN 30MBI
SK30KOHTAKTOBLEIX H3MEHEHHI

[pefizen BHemHefi 30HLI SK30KOHTAKTOBLIX
H3IMEeHeHH

Ilopona
Buorur
Kapumnar
ITopona
Burotur
Myckosut
Kaauminar
ITopona
MyckoBut
Kanuumar*
[Topona
MyckoBuT
Kanuwmnar *
ITopona
MyckosuT
Kaanmmnar *

ITopona

Ilopona
Cualona
Kanuumar *
ITopona
Caonia

Kannmnar
Tlopona
MyckoBuT
ITopona
MyckoBuT
Kanummnar *
ITopona
ITopozna

TTopona

3,82(13)
7,05(4)
11,46(3)
3,84(11)
6,70(1)
8,50(2)
11,25(2)
4,04(20)
9 ,0052)
7,35(1)
3,26(38)
8,70(3)
10,80(2)
2,65(69)
8,67(4)
8,43(3)
0,84(6)

2,94(12)
8,08(2)
9,50(2)
4,12(4)
8,32(3)
10,68(4)
2,73(10)
8,65(1)
2,58(1)
9,81(3)
6,70(1)
3,53(6)
4,23(19)

4,28(2)

17(13)
1820(4)

82(11)
3075(2)
2433(3)

72(20)
2400(2)

66(30)
2717(6)

36(53)
1188(6)

19(4)

271(17)
16320(3)

926(4)
13730(4)

28(6)
1500(1)
139(10)
720(4)
20(6)
62(16)

46(2)

152(13)
1198(4)
610(3)
481(11)
2500(1)
2435(2)
1300(2)
459(20)
2480(2)
900(1)
1014(30)
7500(3)
3800(2)
1040(55)
6818(4)
3667(3)
290(4)

1331(12)
16600(2)
5440(2)
2568(4)
8633(3)
5000(4)
844(6)
6000(1)

1000(10)
4433(3)
2240(1)
145(6)

303(16)

335(2)

<410)| 251
355(2) 59
5(3) 188
17(5) 80
220(1) 27
208(2) 35
30(2) 86
17(16) 88
230(2) 36
19(1) 82
21(13) 32
297(3) 12
52(2) 28
15(40) 25
260(3) 13
45(3) 23
6(2) 29
20(6) 22

400(2) 4,9
57(2) 17
31(1) 16

400(3) 9,6
50(4) 21
6(4) 32
220(1) 14
17(19) 2
124(3) 20
34(1) 30
<4(6) 243
<7(12)| 140
8(2) 128
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Ilpoponxenne taba 45

9
4 5 6 7 I 8 I
1 2 3
it 30- 8 781(3 14(3) 34
AnbGUTHIRPOBAHKBI FPAHHT BHyTpeunued 30- MMopona 2,66(3) 58(3) (3) (
Hbl 9K30KOHTAKTOBLIX H3MEHEeHHMIl 0(6 67(5) 28
fi- Tloposa 5,56(6) | 410(6) | 1990(6)
AnbOUTH3HDOBAHHEBIN TPAHAT 30HBI OaHKall p o1 7100(1 300(1) 12
IIEro SK30KOHTAKTA Mycxkosur 8,80(1) | 3300(1) (1)
: 390(7 15(7) 100
Baoraropud rpaunr (3axammosa, Camams, |- Ilopona gggﬁ?} a0® | 1190y | 17001 54
E G901 2 imern, e e | 404010)|  22010)| 95
8 Isycmonsusie rpanutel  (3amamxosa, Cur- ITopona %30 ) 5 2070(1) | 620(1) 39
=) uun, 1967; 3anamxkosa, 1969; no cmonam Buorur 9‘0551) = 1830(1) 230(1) 49
S JlaHHBIe aBTOpa) Myckosur 3,74 3 165 455(10) 22(10) 82
= Myckosuropuilt  rpanar (3anamkosa, CHT- ITopona 8’90§ 1 1630(4) | 2020(4) 208(4) 44
B o mun, 1967; 3anamxosa, 1969) MyckoBHT , @ o P o 39
5 2 | AmbGurusnposanumit rTpammt (3anaumxosa, I[Topona ggg( ) 3036(3) | 4656 140 18
E # Curuun, 1967, 3anamkosa, 1969) MyckoBHT 3'87 e i = a4
2 e epiKamuii HHTEHCHBHO aJbOH- ITopoana ; x i
S : My?;?nggﬁmpmﬁ rpannt (3amamkosa, Cur- |  Myckosur 7,21 5973(4) | 4300 ?
Z unH, 1967; 3anamkosa, 1969) T 3,1512) | 1370 1490(38)|  50(38) 21
BBl HHTEHCHBHO a/b0HTH3HPOBAH- o 7 11100(2 310(2) 7.5
AMIa-lﬁ’;H[T;aHHT (3anamxosa, Curunn, 1967; Cmona 8,38(2) [18000(5) (2) 7
SRR ; 8,19(2) [117602) | 6715(2) | 210(2) £
Kpapuepo-aMasoHATOBAS KHIA f % 7,95(1) [22400(1) | 7200(1) 270(1) 1
Jlenu101HT-TONA30B0-KBAPIEBLIl  Tpeiisen = P s
1 9 —_—
= & | Buoruroswit rpamur (Kysemun, Antunmd, ggg:}'?-f :;',lo((l§ 1400(1) | 1400(1) | 170(1) 51
2 3 1972) (namHele aBTOpa) ﬁo o 3 57(7) 694(7) | 1141(7) 23(7) 31
7 2 | AnnOHTH3HPOBAHHBI TPAHAT Cm%na 7.08(7) |120207) | 6807(7) | 340(7) 19
= 3 sl Topoaa 3,01(16) | 401(16)| 1186(16) | 12(16) B
e = | Murencusno ansOHTH3NPOBAHHEIN rpaK s 7'92(14) |21209(11) [10259(14) 24184) 25_
= m
£ 1,14(2 266(2 460(2)| <5(2)
é £ % | Ansurar Ehapee - 2
\
Byemawoune necuano-caanuessie  mopoas [Mopona 2,24(38) 35(82) | 102(57) 11(33) 220
bt 3,70(3) |>990(3) | 4560(3) 120(3) 8,1
OK30rpefiseH M3 OTOPOYKH MAccHBA (HaHHbie » , ,
astopa) (Curann, Pasuna, 1963) Caona 6,87(1) |21200(2) |11629(1) 283(1) 5,9
J : i rpa Ilopona 2,82(6 >890(5 1460(6) 130(6) 19
AnuGuTH3HPOBANHLIT IpanuT .Tlenﬂﬁgim 7'92(4; 21080(4)) 3500(4) | 120008) o
= i Kpapuepo-kaaummartosast sxuia Tlopona 8,85(1) [>990(1) | 6130(1) 260(1) 14
a | g = e 7,74 [4900(1) | 9700(1) | 190(1) 8,0
E @, | Tpeiisennsnposanneii anbGHTH3UPOBAHH LI [Topona 2,76 —>990(20) | 1480(20) 95(20) 19
5 B S rpasuT :
Z | 8O | Ipeiiaen » 3.54(2) |>990(2) | 1870(2) | 162(2) 1
5 G Cumioga 7,65(3) |16970(3) | 8600(3) 720(3) 8,9
e R Myckosnt 7,40(1) | 2170(1) | 6680(1) | 570(1) 1
-
E g 2 | AnnGurosniit rpanut Mont6pa (Aubert, 1968) [Topona 518(4)
3 M
fg Eg AnpOutoseiit  rpanur  Bosyap (uracwep) » 4480(40)
3 (Aubert, 1968)
.e. .
ot "
2 4 AnbOHTH3UDOBARHBIN IDAHUT [Topona 2,78(11) 292(11) | 452(11) 10(11) 62
E £ [Topupobnactuuecknii aMa3OHHTOBHE uH- » 2,53(47) 624(47) | 602(47) 10(47) 42
7 S = TEHCHBHO ambGHTH3HPOBAHHBI TPAHHT
5 | &E | AmOurar : » 0, 48(5) 130(5) 76(5) 4(5) 63
£ | &% | Buemasomuit caaser _ » 2,01(12) 67(12)|  96(12) 7(12) 210
§ ‘E Anocaannesas SK30KOHTAKTOBAag OTOPOUKA » 2,92(3) [>990(3) | 1256(3) 68(3) 23
Cnabo anbOHTH3HPOBAHNLIT TpaHHT ITopona 4,01(2) 76(2) 25!52)) g((ﬁ) lgg
AnbGUTH3HPOBAHHEL TPAHHT H3 BHCSYEro Go- il 3,04(11) 319(11) | 998(11 1
. Ka Macc?asa 3 Caona 6,75(2) 7110(2) | 8190(2) a3 8,2




081

OxkonuaHue Taba, 45

1 2 3 4 5 6 7 8 9
Wnutelcnpio anbOGHTH3HPOBAHHLIN TPAHHT H3 Tlopona 2,47(3) 122(3) | 1042(3) 17(3) 24
é pHCsUero 60xa MaccHBa
B AnGHTHSHPOBAHHHI T[PARUT H3 JeKauero » 3,09(9) 210(9) | 874(9) 10(9) 35
E‘g Goxa MaccHBa :
EE g MurescasHO anbOHTHIHPOBAHHLIA TPAHHT H3 » 3,08(9) 180(9) 758(9) 17(9) 41
&E g aexavero 6oka MaccHpa
B= o
T ;.3 AnbGUTHT KBaPUEBEI » 1,50(2) 7(2) | 262(6) 6(2) 57
Ray
% - 'peiisesoBasi 30Ha B AJAbGHTHIHPOBAHHOM
5 rpaHuTe » 2,82(3) 39(3) 611(3) 7(3) 46
Jlaunpe AaF CPaBHEHHA
['pauntsl, Geflubie KaablHeM (Turekian, Wedepohl, 1961) [Mopoja 4,20 40 170 4 247
Kucauie mopoasl (BuHorpazos, 1962) » 3,34 40 200 5 167
IpannThl, GecniepcnieKTHBHLE Ha PEJIKHE SNEMEHTRL (3a- BuoTaT - 6,62 562 870 42 76

* KoHIEHTPaThl MHHEPanoB,

namkosa, CatauH, 1967)

noayuenisle nenTpuyriposauuem B TAKENBIX HHAKOCTAX.




HaXOAHT OTPaKeHHe B IPAMOH KOppeJslHHu CONEpKaHHN TaHHBIX 3Je-
MEHTOB B MHHEpaJ/ie-HOCHTeJe H B 3aBUCHMOCTH TOBEIEHHsS JIHTHS
B MacCHBaX pAasJHYHBIX NMapareHeTHUYECKHX THIIOB OT peXHMa aKTHB-
#octu ¢ropa (Kosaas, 19714, 6, 19726).

V. Crpomnmii u Gapmii

I[lo ocoGennocTsiM NOBeJeHHs B aNOrPaHHTHOM NPOLECCe CTPOHIH
H OapHii pesko OTIHYAIOTCS OT PACCMOTPEHHBIX 3JEMEHTOB. ¥YpOBEHb
codepxaHus OGapusi B «MaTeDHHCKHUX» TpaHHUTaXx B OOJbIIEH YacTH
C1y4aeB B HECKOJbKO pa3 HHKe KJIapKOBOTO H JIHIIb H3peldKa NpHGJIH-
Haercsad K HeMy (Taba. 46). B noctmMarMaTtuueckux o6pa3oBaHHsX Mac-
CHBOB aJbOHTH3HDOBAHHLEIX I'DAHHTOB OH ONyCKaercds B CpelHeM Ha
NOPSIZIOK HUME KJAAaPKOBHIX 3HaveHnH. Ilpu anbbutHzauum Gapuit cH-
cTeMaTHYeCKH BBIHOCHTCS M3 MOPOJBI.

KOHU:&HT‘[)EILLILH CTPOHIHA B <«MaTEpPHHCKHX» rpanHTax ¥ MeTaco-
MaTHTaX, KaK NpaBHJ0, TaKXKe INOHHXXEHBl 10 OTHOUIEHHIO K CpedlHHM
Aasi rpaHuToB (Ta6a, 46). OgHako yMeHblleHHe COAEpPIKAHHHA CTpPOH-
IHSA B «MATEPHHCKHX» NDaHHUTax H anbﬁnmsapona‘ﬂnmx rnoponax mpo-
“HCXOIHT B MeHbLIEH CTeneHH, ueM Oapus, B pe3yJbTaTe 4ero HabJio-
Jlaercd 3aKOHOMEePHOE YBeJHUYeHUE CTPOHUHUI-GapHeBOro OTHOIIEHHS,
0co0eHHO XapaKTepHOe /s Ipollecca aabOHTH3AIHH TIOPOIHL.

B oTaenpHBIX clydyagx KOHIEHTPAUHH CTPOHIMSI B aabOHTH3HPO-
BAHHBIX IOPOAAX COXPAHAIOTCA Ha ypoBHe, OJH3KOM K HCXOIHOMY, H
Jaje MOTyT Bo3pacTaTbh (MaccuBbl «Bocrounwii» u Maiikyns, TaGu1.
46). Oro siBJIeHHE HE CBA3aHO C NMPHHALJIEKHOCTbIO MaCCHBOB K OIpe-
JeJeHHOMY IlapareHeTHYeCKOMY THIOY aJbOHTH3HPOBAHHBEIX TPAHHTOB,
HpH‘IHHbI €ro HeJgoCTaATOYHO SCHHI. Cy,}lﬂ II0 HMEIIUMCA IJTaHHBIM
(Crponuuit u Gapwmit ..., 1973; leoxumus ..., 7. 1, 1964), oo Mo-
#KeT ObITb 00YyCJIOBJEHO NMPOBHHIHAAbHBIMH OCOGEHHOCTSMH IpPaHHTOH-
10B, KOTOPEIe, MO-BHIMMOMY, BOOOIIE XapaKTepHbl I/ TeOXHMHH CTPOH-
uns. [IpuHEMas BO BHUMaHHe KOJIOCCaJbHLIE Pa3inHuus Ko3(dHuIHeHTOB
pacnpejiesieHnst CTPOHIHA MeXIY OTAeJbHBIMH KaJbIHHCOAEPKALIHMH
nOpoA0006pasyolMH MHHEPAJAMH H OCHOBHOH MAacCOi KHCJ/IBIX TIOPOX
(Nagasawa, Schnetzler, 1971), npuunHy HeOZMHAKOBOro mnoBeleHHS
CTPOHLHSI HYXKHO MCKaTbh B PAasJuYHH TyTell ero (paxkiuHOHHPOBaHHS
NpPH BHIJIABAEHHH H guddepeHnaluil rPaHHTOMAHON MarMel. B uacr-
HOCTH, B ICEPHAX C IOBLIIIEHHOH LIEJOYHOCTbIO, CNOCOGCTBYIONIEH M10-
SIBJICHHIO NlapareHesncoB poropoit o6MaHku c xaaummnartoM (Kopxuu-
cknx, 1964), cneqyer oxHAATH OTHOCHTEJbLHOTO OGOTAIEHHS OCTATOU-
HBIX JKHAKOCTell CTpoHuHeM. OJHOH H3 BO3MOXHBIX NPUYHH HEOH-
HaKOBOTO TIOBEJEHHs CTPOHUHS NPH aabGHTH3ALHHM MOMKeT ObITh TakkKe
pasnuyHe B XapaKTePHCTHKAX KOMIIEKCHBIX COeIHHEHHH, yUacTBYIOMHX
B NEPEHOCE CTPOHIHS.

B aab6uTH3MpOBaHHBIX TPaHHTaX CTPOHLMH ¥ Gapuit paccesHbl B
noponooGpasyiomux munepanax. K ocoGeHHOCTSM ZaHHBLIX NOPOJ Clle-
AyeT OTHECTH HapylleHHe TPaJHIHOHHBIX OTHOLUEHHH CTPOHIHS H 6a-
pusa ¥ HX cBA3seil ¢ MuHepanamu. Ecnu B c1a60 H3MeHEHHBIX TPaHHTAX
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TaGanuuma 46

Codepianue cTporyus u 6apus 8 nopodax U HeKOTOPbLX MUHEPAARX MACCUBOE AnbDu-
TUIUPOBAHHLIX 2PAHUTOS, 2[T

IMapa- |Maccus
reHe- HIH
THYe- [ yuac- Tlopoaa MaTtepual Sn Ba Sr:Ba
CKHH TOK t
THIT
1 2 3 4 5 6 {{
o I'panogupoBEil rpaHuT IMopoaa 164(5) 824(5) 0,20
%’% WuteHcHBHO a/JbOHTH3HPO-
2 e BAHHBLH TPAHHT » 126(8) 88(8) 1.4
¥ AnbOHTHT » 282(8) 65(8) 4,3
JIpycaoasanoil TpaHuT ITopona 59(4) 200(4) 0,29
MycKkoBHT 16(2) 490(2) 0,03
MyCKOBHTOBBIH TPaHHT ITopona 34(3) 73(3) 0,47
25 B MyckoBHT 14(2) 58(2) 0,24
g i Anboutnanposannsi rpanut | [Topona 11(4) 22(4) 0,50
£ S MyCKOBHT 14(1) 15(1) 0,93
é 3 HuTencuBHo  anbOHTHIHPO- ITopona 13(4) 19(4) 0,68
g g BAHHbIH TPAHHT MyCKOBHT 12(3) 10(2) 1,20
= KBapieso-KaJumaTosast Tlopona 14(3) 42(3) 0,33
30HA MycKoBAT 10(2) 23(2) 0,43
Kannmnat 21(1) 49(1) 0,43
Tpefisennsuposannpit  WH- | MycKOBHT 13(1) 22(1) | 0,59
TEHCHBHO aJbOHTH3IHPO-
BaHHBIH TPAHHT
BHOTHTOBHIIT TPAHHT [Topona 176(7) 437(7) 0,40
Buotur 21(1) 510(1) 0,04
Kanummar 81(3) 713(8) - ‘0.1
IIBycaioisiHoll TPAHHT Tlopoaa 103(5) 270(5) 0,38
Kanummnar | 145(2) 960(2) | 0,15
My CKOBHTOBBbIT TPAHHT [Topona 118(5) 412(5) 0,29
- MycKOBHT 16(1) 650(1) 0,02
a Kaanwmnar 10(1) 480(1) 0,02
-E Anpontusuposanupii rpannt | Ilopoaa 36(6) 78(6) 0,46
= 2 MyckoBHT 15(3) 52,3 0,29
2 E Kagumnar | 66(2) 265(2) | 0,25
x
E §' Murencneno ansGurnaupo- | Ilopona 21(6) 26(6) 0,81
= B3] BaHHbLl TPAHHT MycKOBHT 15(2) 24(2) 0,62
= < Kaauumnat 32(6) 46(6) 0,70
g AnbGutaT Mopoaa 283) | 173 | 1.6
= AMa30HATOBEIH HHTEHCHBHO » 18(5) 31(5) | 0,58
anpbUTH3NPOBAHHBIH Tpa- » 40(4) 50(4) 0,80
HHT
KpapiueBo-aMa3oHHTOBas Caioja 38(2) 18(2) 2,11
30H4 Kannmnar | 22(7) 29(7) 0,76
[peitaen B HHTeHCHBHO axb- | [lopoaa 13(5) 50(5) 0,26
GUTH3NPOBaHHOM rpanute [ MyckoBHT 14(2) 42(2) 0,33
Kanumnat 24(1) 47(1) 0,51
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Ty 3 4 5 6 7
é Buorurosuii rpannt IMopona 155%(9) | 411#(9) | 0,38
E JBycmonsHoi rpanuT » 200%(4) | 400%(4) | 0,50
e A AnbGHTH3HPOBAHHEIR TPAHAT » 104%(5) | 200%(5) | 0,52
EE 2 AMa3oHHTOBLIH HHTEHCHBHO
= X anb0HTH3HPOBAHHBIA Tpa-
; Q HHT » 75%(10) | 68*(10) | 1,10
¥
= I'peitzen » 40%(1) | 100*(1) | 0,40
£ | BuornroBuiil rpannt Ilopoaa 57(1) 240(1) 0,24
% AbGHTHIHPOBAHHBI TPAHHT » 13(6) 246) | 0,54
g HMntencusro  ans6utnaupo- 14(7) 27y | 0,64
= = BAHHBIN TPAHHT »
z = | AnsGurar » 13(3) 15(3) | 0,87
& v
g :
= HBycmonsnoi rpannt nep-
@ BOIl hasbi Ilopona | 220%(5) | 132*(5) | 1,67
=} Caabo anbOHTHIHPOBAHHDIH
% a TPAHUT NEPBOi (paskl » 275%(4) | 27*(4) [10,2
= Z | Amasonnrosuiii  ann6urHsH-
= = POBAHHBIH TPAHHUT JOM.
= thasbi » 355%(17) | 33*(17) [10,8
Ksapueso-amasonuropas ao-
Ha > == — ==t
Anocnanuessii sksorpefisen » 250%(2) | 750%(2) | 0,33
= 2 JlefAKOKpaTOBLI rpaHHT BTO-
) % poit dasnl Tlopona 60(3) 100(3) 0,60
‘5"% i Caabo anbGUTH3HPOBAHHBI
= TPaHAT BTOPOIl dhassl » 10(3) 30(3) | 0,33
5 & o
= = | AnpOuTHInpoBannsil rpanut
= g BTOPOIi (paspi » 20(5) 35(5) | 0,57
= < | AmGurar » 203) | 35(3) |0.57
é S AnpGurnanposannuit rpannt | Ilopona 53*(6) | 133%(6) | 0,40
S EZ|, KBapueso-ka ummarosas
CEE 28a| wum ” 30%(1) | 2001y | 0,15
=B (33 i 200%(2) | 300%2) | 0,67
Z3 5;8 ["pefizen » 00%(2) | 300%(2) | o,
’§ = Cnabo anbOHTH3HPOBAHHBII
E B LeMEeHT  ano3pyNTHBHOI
£ = GpekunH [Topona 61(1) 200(1) 0,30
g o AnbGHTHIHPOBAHHBIN TPAHHT » 19(11) 46(11) | 0,41
o é ITopgupobaactiuecknii ama-
= . 30HHTOBLI  HHTEHCHBHO
E E anp0HTHIHPOBAHHEL Tpa-
= @ HHT » <10(47) 1<10(47

183
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I [ 3 4 | 5 6 7
22 AmpGutar Mopona  |<10(5) [<10(8) |>1.0
E g BMeIaomHil canel » 158(12) | 983(12) | 0,16

'5.‘—2 DK30KOHTAKTOBAS amoL/aH-
£ 1eBas OTOPOUKA » 100(3)  |1000(3) 0,10

Cnabo anpGHTH3HPOBAHHDI Tlopoaa
rpaHuT 250%(2) | 315%2) | 0,79
116%(19) | 69%(20) | 1,68

B
£
g g AnbGHTH3HPOBAHHLIN FPAHAT »
%E Z | Murencusao annOHTH3HPO-
co| 8 BaHHbI TPAHHT
BE| s » 66%(12) | 76(12) | 0,87
2E :
g 2 | Aap6utHT » 20%(2) | 35%2) | 0,57
= [pefisenoBas 306a B aab0H-
THIUPOBAHHOM [PAHHTE » 63%(3) | 167*(3) | 0,37
Jlannsie Aad CPaBHEHH
TpannTsl, GeHbE KaabLHEM (Turekian,
Wedepohl, 1961) Ilopoaa 100 840 0,12
Kucasie nopoas (Buzorpaznos, 1962) » 300 830 0,36

* Jlapnpie TpHGAHIKEHHOTO KOJKUecTBEHHOro aHamH3a.

MaccHBoB «3amaaHoro» H «CeBepHOrO» KajueBble MHHEpadIbl pesKo
oGorauiens GapueM, TO B Tpolecce H3MEHEHHS TOPOILH, COTpOBOXKAA-
jolleMcsl BHIHOCOM O0OOHX 3JEMEHTOB, crponunii-6apreBoe OTHOMIEHHE
B KAJHEBBIX MHHepataX BO3pAcTaer, NPHOIHKASACD B HHTEHCHBHO aJb-
GUTH3HPOBAHHLIX TPAHHTAX K 3HAYCHHIO oTHomeHHs: B nopofae (Tabu.
46). IMonoGHoe pacrpesenenne CTPOHIHA u Gapus, BUAHMO, XapaKTep-
HO QIS TocJaeMarMaTHu4ecKHX o6pasoBanuil ¢ HASKHMH (menee 10 r/T)

coflepKAHUAMHA CTPOHILHS B Gapus B MOPOAE.

V1. Moandxen u Boabppam

Monubaen u Boab(ppaMm o0pasyioT HHTEpPECHbIE B NpaKTHYECKOM
OTHOILIEHHH PYAONPOABJAEHHs B psle MacCHBOB aabOUTH3HPOBAHHBIX
FPaHUTOB MYCKOBHT-JIETHIOJIUTOBOrO, NenuaoJuT-6HOTHTOBOTO H aM-
6IUrOHUT-ACIHAONHTOBOrO NapareHeTHYeCKnx THNOB. PynonposBieHuS
BosbpaMa KHALHOTO MJH IITOKBEPKOBOrO THIIA H3BECTHHE B MAaccCH-
Bax aJbOHTOBHIX TpaHHTOB BocTOuHOf MoHTONHH (Kosaneuko, Kysp-
MuH M Ap., 1971), Ha yuacTKax «CeBeprom», «lOxKHOM» H AP. (rabu.
47). Monu6aeHoBast MHHEpaJH3alHsd B 30HAX OKBaplleBaHHs H CepH-
IUTH3AIHH YCTAHOBJIEHA HAa MacCHBE «Cesepuom-11». TloaTomy HecoM-
HeHHBII MHTepec NPeICTaBlsioT O0COGEeHHOCTH pacnpejejeHus BOJb-
dppama u MmonuGleHa B MaccHBAX ‘aJIbOHTH3UPOBAHHBIX TPAHHTOB B
CBA3H C HX BOJAB(PAMOBHIM H MOTHOIEHOBHIM OPYNCHEHUEM.
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ConepxKanus 060HX 3/1€MEHTOB B «MaTEPHHCKHX» rpaHHTax aap6u-
TH3HPOBAHHBIX HHTPY3Hil, B TOM YHCJ]e H TeX, T[e eCTb HX PYyLOnposiB-
JeHnsi, 6M3KH K KJIapKOBOMY HJH e MeHbme ero (tabim. 47). Cure-
JI0BATEJbHO, TMPOsBJAEHHE MOJHOIEHOBON H BOJbLGPaMOBOH MHHEpaJHu-
3alliy B MaccHBaxX aJbOHTH3HPOBAHHEIX TPAHHTOB HE B3aBHCHT OT
YPOBHS HX KOHIOHTpAIHH B «MATEPHHCKHX» TPaHUTaX. Sti naHHbIE
noatsepxaaoT BeiBoA JI. B. Taycoma ¢ cOTpyAHHKaMH (1970, 1972
 Ap.) 06 OTCYTCTBHH MNPSAMOH CBA3H NMOTEHIHAJbHOH PYAOHOCHOCTH HH-
Tpy3uit Ha BOAbQpPaM H MONHGNEH C HCXONHBHIM COAepHKaHHEM STHX
3JeMEeHTOB B MarMaTH4ecKHX pacljaaBax.

Conepxanusi MoJnOGAeHa B MeTacoMaTHTax CTaAuH aJb0UTH3AINH,
Kak npaBmnao, B 1,5—4 pasa Bhille CPelHHX IS TPaHHTOB. B xuiab-
HEIX 00DA30BAHUAX MO3NHHX CTalii, rpeH3eHH3HPOBAHHLIX H OKBap-
IOBAHHBLIX NMOPORAX, 4 TaKXKe B OTAENbHBIX KyIoJax cnabo H3MEeHeH-
HBIX TpaHHTOB (Tabna. 47, Maccus «BocTounblii») KOHLEHTPALUH €ro
Bo3pacTaioT GoJsee yeM Ha NOPsAoK, TIpsiMOil CBASH MEXAY NMOBBILICH-
HBIMH CONlEpPKaHHsMH MONHOJeHA B TOCIeMarMaTHYecKHX oGpasoBa-
HUSIX H €ro PYAHbLIMH KOHIEHTPALHsMI B PacCMOTPEHHBIX NpHMEpax
He HabJoLaencs.

B oriuume or MoauGLeHa, pacnpejeneHue Boabppama OOHAPYKH-
BaeT YETKYI0 B3aHMMOCBf3b C IPOABJIEHHAMH BOJb()paMOBOll MHHEDA-
ausalud, B MaccHBax, Ijie H3BeCTHHI PYNOTPOSBJIEHHS BOJbdpama, ero
COflepKanus B albOUTH3HPOBAHHBIX NMOPOAAX U JPYIUX METacoMaTHTaX
B 3—4 pasa u 0oJee NMPEBOCXOAAT K/IAPKOBBIC. B meracomaruTrax oc-
TaJbHBIX MACCHBOB OHH OJH3KHM K KIapKy HJIH HHXE €ro (Taba. 47).
[locKoabKYy TaKasi KOppeaslis COXpaHsercs HEe3aBHCHMO OT CBsi3el
BOJIbL(GPaMOBOH MHHEpAIH3AUHH C onpeneaeHHoil (asod MaccHBOB,
MOKHO NOJATaTh, UTO OHA TPHCYIIA HOAOGHBIM MHOTO(pASHHIM MaCCH-

BaM B LleJTOM.

Faaesa VII

TEOXUMNYECKUE OCOBEHHOCTH AJIBBUTH3NPOBAHHBIX
TPAHHTOB

i BBOJIH}I[]IH KHCJAOTHOCTH-IIEI0YHOCTH nocaeMarMaTnyecrax
PacTBOpoOB 1O reoXuMHYeCKIM JaHHbIM

CorJiacHO TPUHIHIY KHCJIOTHO-OCHOBHOTO paaumopeiicreusi (Kop-
wumckuil, 1956, 1966a u 1p.), TOBHIEHHE KHCIOTHOCTH IIOPOBOrO
pacTBOpa, HACHIIIEHHOTO OTHOCHTENBHO MOPOABI, NOJKHO cnoco6eTBO-
BaTh 3aMelleHHIo CUJBHBIX OCHOBaHHil Gosee ClabbIMH B MHHEpagax
# PeakIusM 3aMElIeHHs OTHOCHTENbHO OCHOBHBIX MHHEPaIOB (nampu-
Mep, aabbuta) Gosee KHCJAOTHBHIMH (xBapuem). Bospacranue uieno4-
HOCTH TOCAEMATMATHUCCKHX DPAacTBOPOB JOJKHO BhI3bBATh OOpaTHbIE
SIBJIeHHS 1, B YACTHOCTH, yMeHbIIEHHE OTHOLIGHWI MeHee SJEKTpOmno-
JIOMHTEbHEIX 3/J1€MEHTOB K Gojiee 3JeKTPONOJONKHTENbHBIM B TEOXH-
muueckux napax: K:Rb, Nb:Ta, Zr : Hi, Si: Ge u 1p.
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Ta6banua 47

Codepocanus moaubena u soavhpama 8 nopodax Maccusos arbbuTusuposanKslX 2panuros, 2T

IMapa-
;eﬁeri!l- Macens uan paflon Mopoaa Mo W ConyrcTylomasn BonbdpaMoBas H MoJHGHe-
Q;:Il]ii HOBas MuHepanH3auu#
i 2 3 4 5 6
«Bocrou- I'panoduposetii rpanut 32,4(5) << 0,8(4) He ussecrna
HBIT» HurencuBHO anbOHTH3HPOBAHHLIN rpa-
HHT 5,8(16) <<0,7(16)
AnbGHTHT 2,7(15) <<0,6(15)
= Byentatomuit naaruorpasuT 4,1(17) < 1,0(17)
2 Sk3orpeiizeH 3,3(2) <0,5(2)
?‘
o «3anajHplits JBycaioaaHoit rpaHuT 4,2(3) — He usgecrna
5 MyCcKOBHTOBBIH TPAHHT 1,9(2) -
= Anb6HTH3NPOBAHHLIN PPAHHT 1,4(1) -
= Hurencusno aasGHTHINPOBAHHMIH rpa-
HHUT 26(14 -
Kpapueso-kanuinarosast 30Ha 4,3(3) —
[peiisennanpoBanuulit  aab0HTH3HPO-
BaHHBIT TPAHUT 26(1) -
«CesepHuniil-I» BHOTHTOBBIIT TPaHHT <0,6(13) 1,3(10) He u3sectna
Bl
§ «Cesepo-Bocrou- | JIByCiofsiHOM rpannT 6,0(6) 6,0(6) Ksapnesnie ujsl ¢ BoabpaMHTOM
= HBIH»
=
S
= .
= «Cesepnsiii-I1Iy | [IBycaionsnoi rpaur 4,7(7) } 30Hb IPeHi3eHH3ALUNA H OKBApLeBaHHHA
= MyCKOBHTOBBLI TPAHHT 44(12) 2-5(16) ¢ MoaHGJEHHTOM B HHTEHCHBHO

181

AnLOHTH3NPOBAHHEL IPAHHT 3,2(18) 3,0(16) anbGHTH3HPOBAHHOM rpaHHTE
b
HHT}:’,::HBHO a/1bOHTH3HPOBAHNEIH I'P 47(12) 2,0(18)
HnTeHcHBHO anbOHTHIHPOBAHHBIH Tpa-
! HAT ¢ MHKDONPOXKHIKAMH KBapua
5 H cepHIHTA %96(277) 13-5
) BMelualoniuii rpanaT ,6(7) 3(5)
g KBapueso-aMo30HHTOBAA 30%3 27(4) ==
= 'peitaen B HHTEHCHBHO anbOHTH3HPO-
= BaioM rpaiHTe 42(10) —
«HOxHpI» BHOTHTOBbII TPAHHT 1,8(8) <2,7(8) Bousbgpamossie  pyAonposBienda B
AMaaounTosbu"f HHTEHCHBHO aabOHTH- CBA3KM € TepBoil (a30i MacCcHBA
3HPOBAHHBL TPAHUT 1,8(10) 7,7(10)
Apa-YHUKyIBCKHIT | JlefikoKpaToBLIl IPanuT BTOPOH dasul 1,5(3) 0,8(3) PynonposiBaenne Boabdpama kpapie-
= Cnabo anbOMTHIHPOBAHHLIH TPaHAT . BO-2KHJIBHOTO THIIA
g BTOPO# dassl 0,8(3) +3(3)
g 3 a| 1605 5,5(5)
2 AnbGUTH3HPOBAHHBI TPAHHT BTOPO ; ;
B dasnt @
2 AnnGrTHT 1,5(3) 6,0(3)
@
&
= «llentpanbHblity | BHOTHTOBEI TPanHT (Kysbmnn, Ax- 1,0 - He napectHa
2 Tunux, 1972) =2
E AnbOHTH3HPOBAHHLI TPAHAT . 2,6(6) 1,7(7)
= BAHHBLI rpa-
= HH:{E;:HBHO anbLOHTHIHPO P 41(15) 10(14)
”'E‘
5 i s . ‘ : BOJIb(PAMH-
53 -Boctok | AnnOHTH3HPOBAHHBIN TPAHHUT < 2*(6) 25 *(6) Ksapiessie TPOXKHIKH €
<3 CeBe}(EOCC?’ 8 Kaapueno-ga.rmmna'rosaﬂ KHIa 1*{1) 10*(1) TOM B CBA3H C pPaHHHMH (asamH
2 e A | 254@ 20 *(2) HETpYSHR
3E pefiseH B a/1bOHTH3HPOBAHHOM Ipa ( Dy
5 e HHTE
Lag
=
<
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Okonuanne taba 47

1 2 3 I 4 5 6
E § )
S En ®pannyackuit  |AnnuTosmit rpanut Mour6pa (Aubert, — 3(4) He nasecrna
S E e MAacCHB 1968)
S £ = Anv6utosuiit rpannt Bosyap (Duiack- - 117 (40) Boabdpamopasi MuHepanusauus B cng-
o =G ep) (Aubert, 1968) 3 C paHEAMH ()a3aMH MaccHBa

Bury-Ilknna- | Cna6o  ainGuTHSHPOBAHHBIE meMeHT He m3pecrna

= CKHI 4Tn03pYNTHBHON Opexuny — << 0,8(1)

2 AubOuTH3HPOBAHHEI TpaHuT — L1(11)

& Iopthupobaacruueckui aMa30HUTO-

= Bblfl HHTEHCHBHO anbGHTH3IHDOBAH-

=) HBI TPaHHT - 1.4 (47) =

a2 Anpbutar — 1,7(5)

=z Buewaromuit cianern < 0,8(12)

g, DK30KOHTAKTOBAs OTOPOUKA - < 0,8(3)
= 2
3£ Kasaxcran CnaGo anbOnTusupoBaunutii rpanut | 1 *(3) H. 0.7%(3 He nasectna
5 3,; AnLGHTH3HPOBARHLIA pPaHUT < 1,4 *(20)| 2,7 *(20)
=5 Hutencusno anpGHTHIHPOBANMLIT rpa-
LAag HHT =23*%(11) | 2.6*(11)
= o R 3
e Anbbutnt 23y H: 0.%(2)
S Ipeitsen B anbGHTH3HpOBAHIOM Tpa-
vs HHTE 23%(2) 2*(3)
E e

Jdaunse 111 cpaBHenus
Kncawe mopoasr (Bunorpanos, 1962) 1,5
I'pannre, Geansle xanpuuem (Turekian, Wedepohl, 1961) 1.3 2.2

* Nauuble npuﬁﬂux{emml‘u KOJHYeCTBEHHOIO aHaausa.




OTHOCHTENbHAS 3JEKTPOOTPHIATENLHOCTL 3JIEMEHTOB B mapax OIl-
pefleifieTcsi UX NOJNOKEHHeM B Tab/uie JI. . MenpeneeBa: 3J1eKTPO-
00K HTEJLHOCT METaJIOB B TpyIIie BO3pacraeT BMecTe C aTOMHBIM
HomepoM. [lisi ee OEHKH YacTo HCMOJbB3YIOTCHA TaKMKe MOTeHIH Bl
MOHM3AIAH 3JeMeHTOB JHOO HX CpefHss SHepras HOHH3alHH (TabJ.
48), x0T B HEKOTOPHIX CAydasAx pPesyJ/bTaThl nogoGHOr0 CpaBHEHHA
NpOTHBOPEYAT NOJNOXKEHHIO SJEMEHTOB B tabaune MenneneeBa (HampHu-
wmep, B mapax Al u Ga, Si n Ge).

CoOTBeTCTBHE H3MEHeHHs OTHOIIeHHH 3JeMEeHTOB TeOXHMHYECKHX
nap B anbOHTH3HPOBAHHBIX 'DAaHHTAX KOHLENUHH KHCJIOTHO-OCHOBHOTO
B3AWMOJIEHCTBISI HEOAHOKPATHO OTMEYajoCh HaMH paHee (KoBaueHxo,
Kosaub, 1968; Kosaub, JOpuenko, Hukonaesa, 1970; Kosaas, 19716,
1972a,6 u np). CeeleHns no manGoaee H3YYECHHEIM B 3TOM OTHOLIE
Hilg TIPEMEpaM CyMMHDOBaHBI B Ta6a. 49 u 50.

AHanu3 TOJYYeHHBIX FEOXHMHYECKHX JNaHHBIX MO3BOJSET B KAUECT-
peHHOil ()opMe OUEHHTh 3BOJIONHIO KHCJIOTHOCTH-ILEIOUHOCTH nocJje-
MArMATHUECKHX PACTBOPOB MO OTHOMIEHHIO K BEUIECTBY «MaTepHHCKO-
ro» FpaHHTa B MacCHBaX a/JbOHTH3HPOBAHHBEIX TPAHHTOB. Oun naer
TakKe TNpelcTaBieHHe O Hambojee CYMIECTBEHHBIX OCTOKHAIOUINX

Ta6auma 48
HEKOTOPME xapa.'crepucrutcu IAEMEHTO8 eoxumudeckux nap
Morennuan no-|Cpegunn snep-| Pamive xona ; ‘12.*;“2,‘:;:;; p
SneMent (gg;::::l“(‘nﬂ P?[ﬂf)“&i:;;i:‘l! (Bol\‘rm:auq H S5 8 At
ap., 1970) ckuit, 1966) ap., 1970) (JleGenen,
1967)
| Na+ 5,14 5,14 0,98 —% 1,86 —18
K+ 4,44 4,34 1,33 N 2,27 i
Rb+ 4,18 4,18 1,49 12 2,40 6
. Cs+ 3,89 3,89 1,65 24 2,60 14
- Sr2+ 11,026 8,36 1,20 —10 2,10 =75
Ba?+ 10,00 7,90 1,35 1,5 2,20 g
Zrt+ 33,97 19,60 0,82 i 1,59 =
Hi¢+ 31,0 18,10 0,82 0,0 1,55 s
Nbs+ 50,0 97,4 0,66 - 1,59 =
Tas+ 45,0 24,8 0,66 0,0 1,41 =
Sit+ 45,13 25,7 0,39 o 1,160 =
Ge'+ 45,7 25,9 0,44 13 1,22 5
Ab+ 28,44 e 0,57 . 1,498 —_
Gad+ 30,70 19,07 0,62 9 1,45 p)

* OTHocHTeAbHaA pasHuna (%) MeXAy 3HaueHHAMH COOTBETCTBYIOULHX XapaKTepHCTHK
Gonee SMEKTPOMOJOMHTENBHOrO H MeHee S/JIEKTPONOOXKHTENBHOr0 SMeMEeHTOB nap (ana wenoy-
HbIX SAEMEHTOB CTPOHLHA H Gapus MpHBeAeHa MO OTHOUIEHUIO K Kaauo).
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Hanenenue ornowenui Na : K, K : Rb, K:Cs, Zr : Hf, Nb* Ta

e |4 E o s et —
'm;: u Ha- g EZE TNopona
BaH MY«
Maccaﬂ;;e ERE: B caone B nopose B Kammmmare
2 Hsycmonsuoii rpannt 0,048(3) 74(4) =
z MyCKOBHTOBBII TpaHuT 0,024(2) 50(4) —
= Anb6uTH3HPOBANMEL TPa-
=] I HHT — 42(3) —
o Hutencusno anb6utuzn-
e POBAHHLIH TpaHHT 0,048(10) 36(33) -
2 Z 11 Krapueso-kannmmaro-
E = Bas 30Ha 0,034(3) 40(1) —
= ™
e Tpeitsennanposanusiii un-
2 1 TEHCHBHO aJbOHTH3H-
= POBaHHLIN TpaHuT 0,053(1) = o
WL Ipeiizen 0,034(2) = =
) Heycmonsanoi rpanut 0,033(2) 80(11) 86(2)
z MyCKOBHTOBBI TPaHHT 0,028(2) 88(20) 82(1)
& 1 | AasGurhsnposannmii rpa-
2 HHT 0,029(3) 32(30) 28(2)
O HurencuBio anbGumnzu-
s POBaHHLIA TPAHHT 0,025(4) 25(55) 23(3)
==
3
§ AMa30HHTOBbHE  HHTEH-
= CHBHO  aJb0MTH3HpO-
5 1 BAHHBIE FPAHATH 0,038(2)* 22(12) 17(2)
= Keapu-kannmmarossie
5 (amMazoHHTOBLIE) 30-
7 Hbl H 3KHJIbI 0,031(3)* 16(4) 21(4)
3
2 Ipeitsennsnposannsti
23 111 HHTEHCHBHO a.1LOHTH-
= 3UpoBanHbll rpamnr | 0,034(1) 32(6) =
I'peiizen 0,021(4) 26(10) 30(1)
Lo ;_3 Cna6o HaMeHeHHbIll GHo-
SR el THTOBBIN TPanuT 0,014(1)* 95(1) ==
B B 1 i
geEs AnbOHTH3UpOBAHHbI
S=E3E TPAHHT 0,028(7) 31(7) —_
5§84 HUurencnsno aanburnsnu-
Eo— POBAHHBI TPAHNT 0,038(14) 25(16) =
287 ,
£ =5 JlByconsHOM rpanAT 0,058(6) 95(16) 3
% g‘% MycKOBUTOBLIT TpaHHT 0,062(7) 86(8) o
o T peiizenn3upoBaHHLIil
= E‘E TpaHHT 0,063(9) - 92(8) —
BEHg
Sa ['peiizen MycKOBHT-KBap-
5% bt 0.046() | 59(1) g

Mpramevanue, I
GHOTHT — JenHA0THT,

190

» II m III — cooTseTcTRenno crafnn anbGHTHAAUHH, KBAPUEBO-KAMH
OCTANBHEIE NaHHBle B S3THX rpadax orHocaTes K MycKoBuTy. Lludpet

LINaTOBOTO 3aMelleHHss H TpeliseRH3annu,

B CKOGKaX YKasblBAlOT WHCJIO0 NPOAaHAIH3IHDPOBAHHEIX Npol,

TaGbauuna 49
| 8 npoyecce nocaema2marudecKozo npeoﬁpasoaanusz 2ParuTos8
K:Cs Zr:Hf Nb:Ta
B cmoge | B nopore | Sede | Betoge [Brnopoge | B cmoze | B nopome | B cmone
44(3 7080(4 — 294(3) | 24(4) 15(2) 3,2(4) | 5,99
20%23 1020%4; g 220(2) 17(2) 18(2) 4,1(2) | 4,502
= 7050(3) = = 7,7(1) a2 2,9(1) ¥
i 375(5 4,1— | 5,6— 2 s 2,2(10)
e P B 1,8(26) | 2,4(10) 0,2(30) =
26(3) 780(1) — 490(3) | 8,8(3) | 6,4(3) | 2,83) | 4,32
— — 550(1) | 4,2(1) | 4D 5,8(1) | 3,1(1)
%slafzp) — - — _( 1,7(1) - 1,1(2)
2 2260(5) | 3750(2 409(2) | 247 22(1) | 8,9(7) 12(1)
gg((z)) 2380((125) 3870((l3 391(2) | 34(8) 12(1) 12(8) 4,9(1)
12(3) 1550(13) | 2080(2) | 293(3) 7(14) 91y | 8,5(14) | 4,7(3)
13(4) 1770(40) | 1870(3) | 333(3) | 4,1(14)| 6(3) 1,3(14) | 1,1(6)
4,92)* | 1470(6) | 1670(2) | 202(2)* | 3.8(7) | 6,8(3)* | 1.3(7) 1,9(3)*
9,6(3)* | 1329(6) | 2140(4) | 208(3)* 18(2) — 0,7(2) —
14(1 4550(4 — 390(1 i 4,4(1) - 1,4(1)
20%3% 15!851)1) 1970(1) ?1853} 3,9(9) | 20(1) 3,7(9) 1,1(4)
51(1)* — — | 418(1)* | 32(10) — 5,4(10) | 6,7(1)*
12(0* | 1150(7) R 10(7) | 8,7(4)* | 4,1(7) 15(7)*
7,7(14)* | 2510(16) — 329(14)* | 3,2(11) | 8.6(7)* | 2.2(11) | 4,5(7)*
45(6j* 1496(12) AL 253(6) 31(16) | 20(5) | 2.6(17) | 5,1(5)
51(7) 1500(7) = 1112(6) 19(8) 18(7) 1,5(9) 5,2(7)
53(9) 2112(8) 2 1326(8) 14(9) 16(9) 1,6(9) 5,8(9)
62(1) 883(1) = 864(1) 15(1) 16(1) 21(1) | 6,3(1)

3Be3NouKofi OTMEYeHEl JaHHBIE AAA CcaA[ pIAa
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dakropax u BO3MOXKHOCTAX HCHO/Jb30BaHUA OTHOWIEHHA TreoXHMHUYE-
CKHX Tap B 3THX lLeJsX.

Aavburuzayus. 3aMellenne KBapua anab0MTOM H 00Llast TeHXEHIHA
K 006pa3soBaHHIO MOHOMMHEPAJbHBIX aJbOHTOBBLIX MeTAaCOMATHTOB He-
COMHEHHO CBHIETeJbCTBYET O IeJOYHOH HaNpaBJeHHOCTH MNpolecca
anLOUTHIAUAK TPAaHHTOB. DTa 0COGEHHOCTh aabOHTH3AlIHH OTMEyanach
patee A. H. 3asapumkum (1947), B. C. dmurpuesckum (1956) n
Ipyrumu ncciegosatensimu (Beye u ap., 1962; Beye, 1968; Kosanen-
ko, Kosann, 1968).

B COOTBETCTBHH C MPUHIMIIOM KHCIOTHO-OCHOBHOTO B3aHMOJAEHCTBHSA
B 34BUCHMOCTH OT OTHOCHTENbHOH 3JIeKTPOOTPHIATENBHOCTH OCHOBA-
HHE B mpouecce anpOuTH3amu# (0T €260 H3MEHEHHBIX TIDAHHTOB
K aJbGHTH3UPOBAHHBIM M aJbOHTHTAM) YMEHBIIAIOTCH 3HAUEHHS OT-
nomenuit K:Rb, Zr:Hf, Nb:Ta 8 munepanax u nopopax (c, tabi.
49). Ons cpaBHeHHs B HMKHefi rpade mpHBeleHbl aHaJOTHYHbIE AaH-
HBle O OJHOMY H3 MAaCCHBOB I'peii3eHH3HDOBAHHBIX IDAHHTOB, Ile H3-
MeHeHHe OTHOLIeHHH WMMeeT TPOTHBONOJIOXKHYIO HanpaBJeHHOCTS.

CorsiacHo 1eJOYHOMY XapakTepy aJbOHTH3aLHH MEHSIOTCA COOT-
HOLIGHHS IeJOYHO3EMEIbHEX 3/7eMeHTOB n Kaand (cm. Tabu. 50).
OcoGenHO NMOKasaTeJeH B 3TOM OTHOILIeHHH Oosee GJH3KHH K KaJIHIO
N0 KpHCTa/JIOXHMHYECKHM CBOHCTBaM GapHil.

Ta6anuma 50

Hamenenue ornowenud Sr:K u Ba:K e nopode, xaauwnare u caode npu anp6uru-
sayuu 2panuTos

Maccus Tlopoaa MaTepuan (Sr : K) - 1000 [(Ba : K) - 1000

«3anamupits | JIBYC/TIOJASHOR TPAHHT [Topona 1,6 5,6
MycKOBHT 0,19 5,7

MyCKOBHTOBBIH IPAHHT [Topona 0,98 2,10

MyckoBut 0,16 0,65

AnbOHTHIHPOBAHHDII ITopoaa 0,39 0,78

rPaHHT

HuTeHcHBHO aabOlTH3H- » 0,45 0,66

pOBAaHHBIIT TPAHAT MyckoBHT 0,14 0,12
BHOTHTOBbI PAHAT IMopoaa 4,6 11,4
«CeBepHbli» Burorut 0,30 752
Kammmmar 0,71 6,2
JIByCTi0AsHONA TPAHUT [Topona 2,7 7,0

Kanummar 1,29 8,5
MyCcKOBHTOBBIH TPAaHHT [Topona 2,9 10,2
MyckoBHT 0,18 el
Kaauwunar 0,14 6,5
AnbGHTHEHDPOBAHHBIIL Ilopona 1,1 2,4

IPaHHT MyckoBHT 0,17 0,60
Kaanmnar 0,61 2,5

HnTeHCHBHO anbOHTH3H- [Mopona 0,79 0,98

pOBaHHBI PPAHUT MyckoBHT 0,17 0,28

Kaanwnar 0,38 0,55
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Ykasannas 3aBHCHMOCTb TOATBEPKIACTCH TaKKe Ha psie ApYrux
oTHOWeHH. Tak, npn anbOGHTH3ALMH OTMEYAETCS YMEHBIUEHHE OTHO-
mennit Y:Ce (c 0,260 B rpannrax a0 0,036 B MHTCHCHBHO AJbOHTH3H-
POBaHHLIX rpaHuTax u MeHee 0,032 B aHXHMOHOMHHEpaJbHBIX aJdb0H-
THTaX, MacCHB «BocTounblii»), CyMMBI OKHCJIOB PeIKO3EMENbHBIX 3J1e-
MEHTOB HTTPOBOH IPYINBI K CyMMe OKHCJIOB LepHeBOji npynnst (¢ 0,51
B aAbOMTH3HPOBAHHBIX TpaHHTax 10 0,47 B HHTEHCHBHO AabOHTH-
SHPOBAHHBIX ~ TpaHutax, MaccuB  <«LleHTpanbHmi») u  Si:Ge
(c 7—8-10~* B rpamnrax o 2—3-10-* B anbOuTHTAX, MacCHB
«BocTounkliis).

Keapyeso-kaauwnarosoe samewenue. IlocTosumoe IPHCYTCTBHE
B 00pasoBaHusX JaHHOI CTalul kBapua (me memee 25—30%), same-
ICHAE KBapUEBO-KAINIINATOBHIMU METACOMATHTAMH GeCKBapLEBHIX
anbOHTH3HPOBAHHBIX 1OPOJX, HabalofaBiIeecss HAMH B MaccuBe «Ce-
BEPHOM>», 00pasoBaHne B HX LEHTPAJLHBIX YaCTAX KBapLEBHIX siep, a
TaK¥Ke UMeIouecs JaHuble N0 H3MeHeHHIo oTHomexuit K:Rb u Zr:Hf
B KaMUIITaTax M CIH1ax H3 KBaplleBO-KaJHIIITATOBLEX METacOMATHTOB
(cM. Taba. 49) NOKA3BIBAIOT, YTO KHCJOTHOCTb  MIOCJEMANMATHIECKHX
PacTBOPOB 3TOH CTaHH [0 CPaBHEHHIO ¢ mpejblAyuleii Bo3pacraer. Ta-
KHM  00pa3oM, TIOATBEPIKNAeTCsl CHPaBeLIHBOCTb BHICKA3BLIBABIIE-
rocs panee npeanosoxenus (Ilnamenesckas, 1957; Kosaneuko, Ko-
Baab, 1968; Kosanb, 3Hamenckuii, 1969) o xumeaoTHOM Xapakrepe
KBAPHEBO-KAIHIINATOBONO METACOMATH3MA B MACCHBAX aldbOHTH3AMHH
TPaHHTOB.

Ipetisenusayus. KncaoThas HanpasieHHOCTD npolecca rpefizeHn-
3alHH albONTH3UPOBAHHEIX TPAHHTOB (He BHI3BIBACT COMHEHHH Y 0O0JIb-
LIMHCTBA HecaeloBateneil. He nporuBopeuar stomy mpencrasienuio
I daunpie 06 naMenenuu ornomennit K:Rb, K:Cs u Zr:Hf B cionax
H3 TPeli3eHH3HPOBAHHBIX TPAHHTOB 1 TPEii3eHOB (CM. TaGJL 49).

Kax 66110 orMeueno B . 11, MyckoBuTOBBIE 1 CEePHIIMTOBbIE TIPOKHJI-
Ki, TeCHO acCOUHHDPYIOULHE C MYCKOBHT-KBapIUEBHIMH Tpeii3eHaMH, Oue-
BHJHO, OTHOCATCH Y€ K CTaJuH CONPSIKEeHHOIO 0CaMKAeHHS OCHOBAHHIL
bonee nosamme Gespymmble ®BapueBHe u KapGOHATHBIE TP OXKHIKH
MOKHO paccMaTpuBaTh Kak 00pa3oBaHHSl 3aKJIIOYHTEJNLHOH HEHTPaib-
HOH (M1 ¢c1a6oUIeIOUHO#) CTaTHH.

Takum obGpasom, oGulas HaNpaBAEHHOCTb 3BOJIOLUH KHCIOTHOCTH
[IOCIEMArMaTHICCKHX PaCTBOPOB B MAaCCHBAX aJbOHTH3HPOBAHHEIX rpa-
HUTOB — DAHHAS IleJOouHas cTajus (aibOHTH3AaLMA), CTALHA BO3pa-
CTalollell KHCIOTHOCTH (KBAapUEBO-KAJIHINNIATOBOE 3aMelICHHE), Kic-
JIOTHOE  BHILeJauNBaHHe (rpeil3eHHsallis, OKBAapleBaHue), NO3IHSS
IleJIoYHas 1 3AKMOYHTeNbHAS CTAANH — ABJISIOTCS OOBIYHOM s Npa-
nutoB (Kopsxumnckuii, 1955, 1966a; Kapuxos, 1966). Ona cBuzeren-
CTBYeT O BO3PacTaHuM arpecCHBHOCTH IIOCJeMarMaTHYeCKHX pacTBO-
POB NPaHUTHLIX HHTPY3HA HA DAHHHX CcTaAHAX (BKJAKoYas rpefisenusa-
LIHIO) W ee Pe3KOM CHHMKEHHH Ha MO3JHHX CTaLHSX.

Hsmenenne omsomenmit K:Rb, Zr:Hf, Nb:Ta, Sr:K, Ba: K,
Si:Ge u ob6biuno K:Cs B Mumepanax, a Takxe 4acTo B IOpoOgax
B [ponecce MeTacoMaTH3Ma HaXONHUTCS B COOTBETCTBHH C MpeAno/arae-
MBIM H3MEHEHHEM KHCIOTHOCTH-IIEJ0YHOCTH PacTBOPOB.
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Onako MHOTJa H3MeHEeHHe OTHONIIeHHH OJIHBKHX 1O CBOUM KPHCTaJ-
JI0-XIMHYEeCKHM CBOHCTBAM 3JEMEHTOB B NOPOAE MOXKET HMEeTb MmpoTH-
BOMOJIOKHYIO, UeM B MHHepajaxX, HampaBJeHHOCTb, HampuMmep K:Rb,
K:Cs B rpeiisenax (cMm. tada, 49; Kosaas, IOpuenko, Huxkonaesa,
1970), nuau e BoobIe He OOHAPYKHBATH BHAUMOII CBSI3H € Tpeanona-
raeMoil  3BOJIONHEH  KHCJAOTHOCTH-UIGJOUHOCTH  METaCOMaTHYECKOTO
npouecca (Na:K, cum. ta6a. 49). Uncio nofoGHbIX cayd4aes Bo3pacra-
eT TIpH CONOCTABJEHHH METaCOMaTHTOB Pas3JHUHBIX cTalMil mocjaeMar-
marnueckoro stana (Zr:Hif, Nb:Ta B aapGuTutax u Ppeiserax, cM.
taba. 49). Croap 3HauuTeNbHOE KOJHYECTBO OTKJIOHEHHH, Ka3ajaoCh-
OB, JO/IKHO CBHAETEJbCTBOBATH 00 OTCYTCTBHH 3aKOHOMEPHOil CBSI3H
' MeLy 3BOTIONHEH KHCAOTHOCTH-INET0YHOCTH MiHepaJg0000pasyouen
cpesisl U H3MEeHeHHeM OTHOLIEHHH DeOXHMHHECKIX T1ap. B ¢Bsi3u ¢ 3THM
neaecoo6pasHo PaccMOTPeTh BePOATHBIE MPHUHHLL HECOOTBEeTCTBHH, OT-
paHuyHBaIOUINE BO3MOXKHOCTD TPHMEHeHHH OTHOLIEHHI 3JeMEeHTOB Te-
OXHMHUYECKHX Tap s ONEHKH KHCIOTHO-IIENOYHOMH HanpasieHHOCTH
MeTACOMATHUECKHX mponeccoB. Ilpm 3tom Oylem CcudTaTh, HTO PIAA
OCIeMArMATHUCCKHX CTALHii ABASETCS PErpeccHBHbIM (CM. T 1X),
2 BIMSHHEM H3MEHEHHs NaBJeHHs MOMXKHO npeHeOpedb, NOCKOIbKY pac-
cMaTpUBaeMble MACCHBHBI NPHHALIEKAT K onHoit anun rayOuHHOCTH.

HanGonee NPOCT CIyuail HECOOTBETCTBHS MMy H3MEHEHHEM OT-
HOWICHHIT 3JeMeHTOB B mopoje H ee Munepaiax. OOBUHO 3TO Hab110-
JaeTcst TorAa, KOrga B Tpolecce MeTacoMaTH3Ma NPOHCXOLHT DESKOoe
M3MeleHHe COOTHOUICHHI MEKILY OCHOBHBIMH MHHCPAJAMH-HOCHTEIAMH
I KOHILGHTPATOpPaMH YKa3aHHBIX 3JeMEHTOB, Hanpumep, B rpeidsenax
B CBA3H C yBeJuYeHHeM COJAepIKaHHs CJIOABL H TPAKTHIECKIT MOJTHBIM
3aMemenneM Kamummnara orHomenus K:Rb u K:Cs B nmopoje yMeHb-
waloTesi, a B ¢J10Je, KaK U CJAe10BajI0 0XKHAATh, HCXOAA H3 KHCJIOTHOH
HaNpaBIeHHOCTH Tpeii3eHn3alii,— Bo3pacTalor.

OueBHAHO TaKkKe BIHSHHe KPHCTAJJIOXHMHAUCCKHX (PaKTOpOB, pe-
rYJAHPYIOUMX COBEPIIEHCTBO H30MOp(H3Ma 3JIEMCHTOB Tap, Ha H3ME-
neHte ux orHomenuii. OHO OTHETAHBO AEMOHCTPHPYETCS DPasIUuHIMI
5 mosenenun otHonrennit K: Rb, ¢ onmoit croponsr, 1 Na: K, K:Cs—
¢ apyroit (cm, Taba. 48, 49). Msomopdusm a/eMeHTOB IBYX MOCTSIHIX
nap MeiHee COBePUISHHBIT, YeM y KaJusd H pyGHAaud. [3BecTHble pas-
Wi KPHCTALJIOXHMHYECKOTO CPOJACTBA CTPOHLHSA N fapus K KaJHIO,
10-BHIHNMOMY, SIBJSIIOTCH OJHOH M3 NMPHYHH HECOTJIACHS M3MEHEHHA OT-
yomenns: Sr:Ba ¢ KHCIOTHO-OCHOBHOI HampapBJeHHOCTbIO MocJaeMar-
MaTHUCCKHX Tiporeccos (cm. Ta6a. 46). Bo Becex paccMOTPEHHBIX Cly-
yasix HAWJIyYlIee COOTBETCTBHE YCTaHABIHWBAETCA A1 Iap C Haubomee
cosepmennbiM Haomoppuamom: K u Rb, K n Ba, Nb u Ta, Zr u Hi.

OCHOBHEE TPYAHOCTH HCIOJNb30BAHHA NPOCTOrO COMOCTABJCHHA OT-
HOIICHHN NS CYKAEHHs 00 W3MeHeHHH KHCIOTHOCTH-IEIOUHOCTH MH-
Hepanoobpasylomiell cpefbl CBA3AHBI € TeM, YTO B PEAJbHLIX THLPO-
TepMalbHBIX CHCTEMaX PacTBOPHMOCTb H BaJOBB KO3D(MHIHEHT aK-
THBHOCTH KOMIIOHEHTOB SIBJSIOTCS (GYHKIHE!l MHOTHX NepeMeHHbIX H,
B UACTHOCTH, TEMIEpaTyps H cocTaBa pactBopa. Ilpn noCTOAHHEIX
NABAGHHA W TeMIepaType, He3aBHCHMOCTH K03(pHUMEHTA AKTHBHOCTR
(/) OT KOHIEHTpalWu H OTCYTCTBHH KOMIIeKco06pazoBaHua 3aBHCH-
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MOCTb pacTBOpHMOCTH (S:) M BaloBOro KO3(pHUMEHTa AKTHBHOCTH
fi z-BaJeHTHOrO OCHOBAHHS B HACHIIEHHOM HM pacTBope OT KHC-
notHoctn ([H*]), BbIpaXKenHas uepes KOHCTAHTbI MOHH3ALHH OCHOBA-
nust (K), umeer enenyrompuit Bun (Kopxunckuii, 1956):

ds; df} . :
WZ_W:KO.Kl—FQKO.KI Kz [H+l+‘|‘
F2lGeite s v K [P
Tax xax%i:ﬁ%-(l‘yrreﬂreﬁm, 1941) (T — aGcomotHast Temmepa-

- Typa, L — Tennora aucconnanun, R —rasosas NOCTOSHHAN), TO OYe-
BHIHO, 4TO MPOCTOE CONOCTaBJeHHEe OTHOIIECHHH DNEOXHMHYECKHX Iap
B MHHEpa/Jax IocJeMarMaTHYeCKHX 00pas3oBaHHil, pasiUYaIOUIHXCS O
TeMiepatypaM (QOPMHPOBaHHS, I/ OUPEIeJeHHs HX OTHOCHTE/b-
HOH KHCIOTHOCTH-IIENOYHOCTH B 0OLIEM cllyuyae  HeKOppeKTHO.
Hanpuwmep, ornomenns Zr:Hf u Nb:Ta B catonax 3 anbOHUTH3HPOBAH-
HBIX TPAHHTOB H I'DeH3eHOB MaccuBOB «Bocrounoro» u «3amaaHoro»
(cm. TaGa. 49).

[Tockonbxy K03(pGUIHEHTH aKTHBHOCTH KOMIOHEHTOB HenIdeaabHBIX
PacTBOPOB ABJAIOTCA (QyHKUHeH uX cocraBa (Iyrremneiim, 1941), me-
COMHCHHO, UTO Ha H3MEHeHHE OTHOIIEHHH IOJXKHO OKA3LIBATH BUIHS-
HHE H3MEHEHNe KOHUEHTPAHH KOMTIOHEHTOB B pacTBope. D10 BIHSHHE
Oyler Tem GoJblle, ueM 3HAYHTEJbHEE OTIHYHE pacTBopa OT Haeasb-
HOro (B yacTHOCTH, 4eM GoJblue KOHLEHTPALHA KOMIIOH@HTOB B PacT-
BOpe) H GoJibllle H3MEHEIHE COCTABA pactBopa B mpollecce Meracoma-
Tu3Ma. 1lostoMy, B mepsyio ouepelnb, OHO CKA3LIBAETCH Ha OTHOUIECHHSAX
MaKpOKOMIIOHEHTOB, HampuMep, Na u K (cM. taba. 49). '

Taxum obpasom, mamxe npu psile NONyHIeHHH 3aBHCHMOCTb MEXKIY
AKTHBHOCTBIO KOMIOHEHTOB, KHC/JIOTHOCTbIO-IIEJ0YHOCTHIO, TeMnepary-
/POII M COCTABOM PaCTBOPOB TOIIKHA HMETh CTOJb CITOKHbI xapaxrep,
YTO B OOLIEM cayyae CpaBHHTebHAST OLCHKA KHCJIOTHOCTH-IIE/10YHOCTH
METaCOMaTHYeCKHX NPOLECCOB PAa3JHUYHBIX CTAAHH MO H3MEHEHHIO
FCOXHMHUECCKHX OTHOLIEHHH OKAa3bIBAETCS 3aTPyAHHTENbHOIL.

Bmecre ¢ TemM nmpHBemeHHBIe ganHHble NOKa3BIBAIOT, YTO B [pOIecce
TOCAIEMarMaTiueckoro npeo6pasoBaHus DNPAHHTOB MeXIY 3BOJIOLHEl
KHCJOTHOCTH NOCJAeMarMaTHYecKHX PACTBOPOB H H3MeHeHHEeM OTHOMIE-
Huit K:Rb, K:Cs, Ba:K, Zr:Hf, Nb:Ta u APYTHX TeOXHUMHUECKHX
T1ap B MuHepalax MeTacoMaTHTOB HePeAKo HalJI0AaloTCs IPOCTHE CO-
OTHOIICHHS, KOTOpPLIE OTBEUAIOT NPHHUHMMY KHCIOTHO-OCHOBHOTO B3aM-
MozeiicTBuA. [IpH OTCYTCTBUH DE3KHX H3MEHeHHII COOTHOLICHUS MeXay
MHHEPAJAMH-HOCHTeNAME H MHHEPaJaMH-KOHLEHTPATOPAMH 3/IeMeH-
TOB N4phl MOAOOHAsi 3aBHCUMOCTb COXPAaHSeTCS W A BAJOBOTO CO-
CTaBa nopoinl. B3auMocBssb MeX1y mM3MEHEHHeM OTHOWISHH 3/eMeH-
TOB 1 KHCJOTHO-OCHOBHOM HAlIPaBJIEHHOCTLIO METACOMATHYECKHX MPO-
IECCOB  OCOGEHHO HYeTKO TpOSIBASETCS [Af TeOXHMHUECKHX nap
€ YUacTHEM 3/IeMEHTOB — H30MODP(HBIX MPHMeceil B «CKBO3HHIX» MHHE-
palaXx METacoMaTHTOB OJHOH H TOi e CraguH (B YCJAOBHSIX, G/IH3-
KHX K n3orepMuuecknM). OHa MOXKeT GbiTh HCNO/Ib30BaHA I/f OLEHKH
KHCJOTHO-111e/I04HO HANpaBJIeHHOCTH NMOCJAEMarMaTHYeCKHX [pPOIeccoB.
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II. Bananne «OTHOCHTEIbHOI ACTYUCCTH COSHHeHmii
PeIKHX 3IeMEeHTOB Ha HX pacnpejeneHie
B ATpONTH3HPOBAHHBIX IPAHUTAX

Ipu onucanuu pacnpefielenis PEeAKAX 3JIEMCHTOB B naactoobpas-
HOM TeJe MYCKOBHT-TPOTO.IHTHOHHTOBLIX a/1bGHTH3HPOBAHHBIX TpaHH-
TOB, TJe aJbBUTH3ALHs PACNPOCTPAHSETCS OT Jexauyero H BHCAYETO
KOHTAKTOB K 0CeBOfl uacTh 3atexu (cMm. puc, 18), ObIo 00HAPYKEHO
Hapyuienne OOBIYHEIX /sl aJbOHTH3HPOBAHHLIX IPAHHTOB KOPpEJsili-
OHHBIX CBfI3eill colepMaHuil pPelKHX 3/AeMeHTOB C HHTEHCHBHOCTBIO aJlb-
Gurnsannn (copepKaHueM anbOHTa) NOPOJbL. Bonee Toro, oxasasoch,
yTo pacnpejeieHne HEKOTOPHIX KOMIIOHEHTOB, HanpHMep, ON0Ba, LHP-
KouHs W pyGHAMs, HAXOAUTCH B NPAMOH 3aBHCHMOCTH OT MOJOKEHHHA
ONpOBOBAHHBIX 30H B BePTHKAJIbHOM paspese albOHTH3NPOBAHHBIX Ipa-
HuTOB. JIpyruM NPHMEpPOM TNONOCHOH 3aBHCHMOCTH MONKET CIYXKHTH
pacnpejielcHHe 3IeMEHTOB OTHOCHTE/bHO MOJIOrOil 30HEL YCHJIGHHS alib-
GUTH3ALLMH TPEIMHHOrO THMA, 06HAPYIKEHHOl B paspese MaccHBa «Ce-
seproro-11» (ckB. 4, cm. puc. 8). B cxeme pacmpelesieHus pPeLKHX
sieMeHTOB (puc. 25) colepiKamisi 3/EMEHTOB aHBl MO OTHOUIGHHIO

K MX COAep:KaHHAM B alb-
OUTH3HPOBAHHBIX T'PaHHTAX

70 17 70 10 45 gery 56 75,0 Jexauero Goka paspesa,
A6 [NY[[Hf |To gs [Lr [am NPUHATBIM 34 €IHHHILY.
sy Idna oObscHeHHS 3TOTD
_ ig SIBJICHHSI eCTeCTBEHHO MpH-
g‘° BJIeYb MexaHH3M anddepen-
Q [HalHl PeIKHX 3JeMEHTOB
,31 — — npd HaJAWYHH TpajHeHTa
%x JaBJeHns BO (JOHIHON CH-
E,@,_ | ; i e creMe, 00YCJIOBISHHOH y4a-
& 10 15 20" B8 5.0 cTHeM B HX IiepeHoce Je-
5 TY4YHX KOMIVIEKCHBIX CO@JLIi-
HEHHH W pasaHYusaMH B
%0 Hiag s %0 RuTaNbh? LE Be o JIeTyuecTH n%cnemmx. Aua-
T Zr Sn Hf au3 puarpamm (puc. 23)
%;g MO3BOJISIET OLEHHTL «OTHO-
& solkell hellee CHTEJbHYIO JIeTyYecTb»
S e pelKHX 3JEeMeHTOB H CTe-
T leHb €e BJAHAHHS Ha pac-
ié npejeseHue OTHE/bHEIX
X = n ]Hf“ | l 5]1€MEHTOB B BEPTHKAb-
< i v . ' HBIX  CEUEHHAX 3aslexeil
1§ A R el T S anbOHTH3HPOBAHHBIX  Ipa-
Puc. 25. Cxema nuddepenunanuy peIKkux 31eMeH- HHTOB.

TOB B BEePTHKAJbHEIX pa3pesax aJbOHTHSHPOBAH-
HBIX TPAHHTOB.

a — uHTepBa’n CcKBaxkunnl Ne 4 (MaccuB «CesepHslit-11);

6 — cxemaTHUECKHIl paspea uepes nnacrooGpasHoe Teno

aﬂbﬁHTHBIIDOBBHHHX rpaHHTOB MchOBHT*[‘IpOTO.‘lH‘NIDIII-[*
Toporo THma (cM. puc. 18).
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BUHA, HECMOTPS Ha mpoune ocaoxusomue daxropsl. K neit orHocsr-
cs Takne XapakTepHble I/ albOHTH3HPOBAHHBIX TPAHMTOB 3J/E€MEHTHI,
KaK TauTaJ, HuoOHi 1 radHui, a TaxxKe GEPHJIHI H Le3Ul, 111 KOTO-
PHIX BJHSHHE OTHOCHTEJIbHOMH JeTydecTH» Gojee 3HAUHTEINLHO. Ha-
Jee cleAyloT UMPKOHH, NuTHEE M PyOHAMH, Y KOTOPHIX paccmMaTpu-
BaeMulii 3(pdexr npoaBasercs B Pa3HOil CTEGNEHH B MacCHBaX pasand-
HBIX MapareHeTHUeCKHX THUNOB. B rpaHuTax MyCKOBHT-TIPOTOJIHTHOHHTO-
BOro tHna (puc. 25, 6) OH BbipazKeH HCKJIIOYHTEIBHO HETKO Y pyonana
W IHPKOHHS, B MacCHBe MYCKOBHT-JIENHIOMHTOBOrO THIA —Y JHTHA
(puc. 25, a).

01080 B 06OHX Cayuasx OOHApYKHBAET YCTOHUHBYIO H HauOoIee
CH/ILHYIO, IO CPaBHEHHIO C APYTHMH 3JeMEHTaMH, TeHIEHLHIO K HaKOI-
JIeHNI0 B BEPXHHX UYACTAX Pa3pe3oB aJibOHTH3HPOBAHHBIX TOPOL.

Onuako najke 3HAUHTENbHOE «3MaHaLHOHHOE» mepepacnpeneeHHe
5]eMeHTOB He MOMKeT H3MEHHTh TJIaBHBIX TEOXHMHUECKHX TeHIeHIHIT
anbOonTH3amy. MurencusHoe npeodpasopanne MOPOX CONPOBOXKIAETCH
NOHHIKEHHEeM KOHIEHTpALHH PeIKHX 3JeMEHTOB, B TOM HYHCJAE H 010BA
B anbOUTHTAX, 4 3aYaCTYI0 H B HHTEHCHBHO aNbOHTH3HPOBAHHBIX I'DaHH-
Tax anHKaJbHBIX 30H MaccHBOB (cM. ri. VI).

I11. Ofmasn reoxnMIYecKas XapaRTePHCTHRA ITIOMA3HTOBBIX
anpOUTH3NPOBAHHBIX IPAHATOB

InaBuag 0coGeHHoCTh NMETPOXHMHH TPAHHTOB, «MATEPHHCKHX» I
NI0MA3HTOBLIX AJBOUTOBBLIX MOPOJ,— HX YJbTPAKHCABIH, OeAHbIH Ma-
(UUCCKHMH KOMIOHEHTAMH H KaJbIHeM COCTaB, COOTBETCTBYIONLil OC-
TaTounblM  AndQepennnaTaM TPAHHTONAHBIX  HHTPY3HH — aminTaM
u aasickutaM. J{pyruM BaKHBIM TPH3HAKOM, OTIHYAIOUIAM «MaTEpHH-
CKHE» DPAHUTBI OT MOHOUINATOBLIX aJISICKHTOB H AT/IHTOB (3aBapHiKH,
1950), sBasieTcst BHICOKOE COJeprKanue B HUX (ropa M 3aMeTHO MOBbI-
IeHHOe, 70 CPaBHEHHIO C HOPMAJbHBIMH TPAaHHTaMi H ANACKHTAMH,
OTHOIIEHHE HATPUS K KaJuio,

B aib0HTH3UPOBAHHBIX TPAHHTAX TaKXKe MPOHCXOAHT 3HAUHTE/NbHOE
naxonaenne Ta, Nb, Hf, Sn, Li, Rb, Cs (puc. 26) — s1eMenT0B, 00bIY-
HO KOHI@HTPHPYIOLINXCS B OCTATOYHBIX MHIKOCTIX KPHCTA/IH3YIOMIHX~
¢ kneawx marm (Taycon, 1961; Meiicon, 1971; Nagasawa, Schnetz-
ler, 1971). CooTBercTBenHO OHH OOeIHeHbl OGapueM H PENKO3eMeabHbI-
Mu sieMeHTaMH. OJAHAKO OCTATOYHOE KOHLEHTPHPOBAHHE peMKHX
3J1eMEeHTOB NpH o6lleil 06eIHEHHOCTH MarMbl Ma(HIeCKHMH KOMIIOHEH-
TaMH [A4JeKO He Bcerja OTpaxkaeTcs Ha HMX BajOBOM COACpKaHHH
B «MaTepHHCKUX» rpaHutaX. Hu oquH H3 XapaKTepHBIX AKUECCOPHBIX
W paccestiHBIX 3JEMEHTOB He 00pasyer CTaGHIbHO TOBLIUEHHBIX 1O
OTHOIIEHNHIO K KJIapKaM KOHIEHTpaluii B «MaTePHHCKHX» TpaHATax.
Taxum 06pa3oM, HeT OCHOBaHHI POBOPHTb O MOBHLIIEHHBIX COAEPKAHM-
X PEIKHX 3JE€MEHTOB B HCXOJHOM PPaHHTE KaK 00 ONHOM H3 Henpe-
MEeHHBIX TPH3HAKOB DELKOMeTaJbHbIX TPAHHTOB, CKOpee, €ro MOXKHO
paccMaTpHBaTh Kak 6Jaronpsimiblil GaxTop.
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Puc. 26. Pacnpesesenne XapakTepHHX PEIKHX SJIeMeHTOB, tocdopa u dropa B amb-
GUTHIHPOBANHLIX H WHTEHCHBHO A1bOHTH3HPOBAHHBIX TPAHATAX DA3MHUHBLIX MapareHe-
THYECKHX THIIOB,

I — cpeanne COmEPIKANHA SJEMEHTOR B KHCIABIX nopoaax (Bunorpajgos, 1962); 2 —To *e B alb-
GHTH3HPOBAUNLIX H § — B HHTEHCHBHO aibGHTHIHDOBAHHBIX IPAHHTAX.



[NoBbieHHe aKTHBHOCTH PEJAKHX 3JEMEHTOB, OYEBHINO, CBHACTE/L-
¢TBYylOlIce 06 WX HAKOIVIGHHH B OCTATOYHOM paciiase, (huKCHpYeTCH
BLICOKHMH COAEPMKAHMAMH DPeIKHX 3JeMEeHTOB B MHHEepaaaX-KOHLEHT-
paropax, B IepByIo Odepelb, B OHOTHTE. Buicokne Kouientpauuu Li,
Bb, Cs, Nb, wacto Ta u Sn, no-BUIHMOMY, C/eLyer Nnpusnath Goaee
VCTOHUNBBIM NPH3HAKOM MHTPY3HH, «MaTCPHHCKHX> I peixoMeTasb-
HBIX aJbONTH3UPOBAHHBLIX TPaHHUTOB. ;

OCHOBHYIO POJb B 00pasoBaHiH TOBBIIIEHHBIX KOHIIEHTpanuil pes-
KHX 3JIEMEHTOB M WX Pas3ieJeHHH HIpaloT NPOLEcCh PaHHEro TOC/e-
MarMaTHYecKoro npeoGpasoBaHHs «MaTePHHCKHX» TIPaHHTOB. O6uui
XapaxTep 3SBOJIONHH KHCJIOTHOCTH-IIEJOYHOCTH TOCAEMArMaTHIeCKHX
npoleccos B MacCHBax aJbOHTH3HPOBAHHBIX rpaHUTOB 00BIYeH st
NPaHHTOHAOB: PaHHsAs LleJ10YHas CTalnst (anbOuTH3aNMNUS), CTATHST BO3-
pacraionieil KHCJIOTHOCTH (KBapIeBO-KAMUIITIATOBbI METacoMaTHsM),
KHCIOTHOE BHIIeaaunBanue (Tpeii3eHusalust, OKBapleBanue), NO3MHAA
mesiouHas u 3akaiounTeabHasi craxuu. CeoeoGpasue paccMaTpHBaeMOM
dopManun aabOATOBEIX PAHHTOB 3aKJII0UAETCA B IIHPOKOM H HHTEH-
CHBHOM NpOABJEHHH paHHell MIeTOYHOH CTauum, C KOTOPOiH CBsI3aHbL
FIABHBIE M3MeHeHis BELLeCTBEHHOTO ICOCTaBa NOPOA aJlbOHTH3HPOBAH-
HBIX HHTpy3uil. Beayutei Tennennnell anb0HTH3AUNH SBASACTCA TPHBHOC
HATpHSI 1 TJIWHO3€Ma, COTMPOBOKIAIONIMIICA BHIHOCOM KPEMHNS, KaJTHA,
THTAaHA, MarHHg, KaJblHsg ¥ OOBYHO KeJesa W MapraHnua. IIpu
3TOM Bospacraer obulee cofepiXKaHHe KaTHOHOB B €IHHHIC obbeMa
MOPOJIBI.

Bee pekoMeTabHble [I0MA3HTOBBIC alb0HTH3HPOBAHHLIE IPaHHTEI
oforalenbl XapakTepHbBIMH aKieccopHbiMi (TaHTan, HHOOHH, 0J10BO)
H paccesHupMH (aAnTHI, pyGHAHI, Ie3ui, rahuuit) pelKHMH 3JEeMeH-
TaMH, KOHIeHTPAIliil KOTOPBIX B HHX MOTYT Ha NMOPSAOK H OoJee 1mpe-
BOCXOLNTH HAGJIOAAEMble B HCXOAHBIX rpanutax (puc. 26).

K saeMeHTaM, THIHYHBIM VIS OTJeNbHBIX MapareHeTHYECKHX THIOB
aabOUTH3UPOBAHHLIX TPAHHTOB, OTHOCATCH Gepuainit (MyCKOBHTOBBIH,
aAMGIHTOHHT-JIENHA0NHTOBBI THIIL), IHPKOHHH (MYCKOBHUT-NPOTO/INUTH-
OHHTOBHEl THI), Gop, Gocdop u GTOp (aMOIHTOHHT-JIENH/IOIATO-
BLII THI).

Pazauuns Mex1y napareHeTHUeCKHMH THIaMH OTUeT/IHBO BEICTYIA-
{OT NPH CPaBHEHHH YPOBHEI HAKOIICHHS B HIX XaPAKTEPHBIX PEAKHX /1€~
MEHTOB, KOTOpble B aJbOHTH3MPOBAHHEIX INOPOAAX OTLEJLHBIX THIIOB
MOTYT pasauuathesi 6ojee 4eM B JeCiATb pas (puc. 26). Tax, mycko-
BHTOBOMY THIy TPHCYLIH YCTOHYHBO BBICOKHE COXEPIKAHHA OepHIIHA
U HH3KHe — [IIPKOHUSA, JHTHS U 010Ba.

Hauboapiunii nutepec B OTHONIEHWH TAHTAJIOBOH MHHEpAJIH3aNHH
peCTABASIOT MACCHBLI, TJle PacnpoCTPaHeHbl NaparcHe3uchl co CBet-
JBIMH  BBLICOKODJIHHO3EMUCTBIMHE ~ CI0AaMH, a CpelH HHX-— MacCHBBI
MYCKOBHT-JICNH10/HTOBOTO H JIeNHA0MHT-OHOTHTOBOTO MapareHeTH eckKux
runoB. HauGosee 6oratelM CHeKTPOM PedKHX 3JeMEHTOB XapaKTepHay-
JOTCS aMOAHTOHUT-JIeNUI0JHTOBLIE aJlbOHTH3HPOBAHHDIC TPAHHTH, TAe
JOCTUral0T MAKCHMAaJbHBIX JuIsi dopmanni 3HAYCHHH KOHIEHTPauHH
oJioBa, JuTHs, pyOuaus, uesus, 6opa, dpocdopa, ¢dropa u noguac Ge-
PHITHA.



B aa1b6MTH3HPOBAHHEIX PAHHTAX MYCKOBHT-JIENHI0AHTOBOLO, JeNt-
JAONUT-OMOTHTOBOTO M 0COGEHHO aMOJHIOHHT-AENUIOAHTORONO THIOB
JAUTHI SBJAETCS MHHEPa1000pasyloniHM 3JeMEeHTOM M, MO CYTH J1ena,
CTAHOBUTCS B P METPOreHHbIX KOMNOHeHTOB. I'aduuii-unpKonuii-uuo-
O1eBoli cneuH UKo BbIIESIOTCA TPAHHTBL MYOKOBHT-TIPOTONHTHOHHTO-
BOrO THuna, npubANKalouldecs B 3TOM OTHOLIGHHH K armanTOBBIM Aaro-
rpanuTam.

Conepxanus XapaKTepPHBIX PEIKHX 3J1eMCHTOB 3aMETHO yBeJHYHUBA-
I0TCs1 yIKe B ¢1a60 H3MeHeHHLIX rpaHuTax. OHH NPOXORAT yepes Makcu-
MYMBI B OZIHOH H3 30H KOJIOHHB albOHTH3HPOBAHHBIX TOPOX, BHOBb IIO-
HUKAACH B KBAPUEBBIX H AHXUMOHOMHHEPAIbHBIX albOuTHTAX (pHC. 27).
IHono6noe pacnpexenenne pemkHx 3/eMeHTOB XOpOUIO corJacyercst
C NpeacTaBJeHHAMH O KOHUEHTPHPOBAHHH PeIKHX 3IJEMEHTOB B OCTa-
TOUHBIX JKHIKOCTAX FPAHUTHBIX HHTPY3HIi, HX NPHBHOCE AlbOHTHIHPYIO-
HIHMH PAacTBOPaMU 1 OCAMAESHHH TNPH B3aHMONEHCTBHH MOCAENHHX C
HCXOAHBIMH rpanntamu. OueBuaHo, 4To B 06HIeM 6GaJjaHce IpHBHOCA
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Puc. 27. ViaMellenne CofepaHmii PeKAX SJEMEHTOB B IPaiuTax IpH HX alb-
OHTH3AUNN W Tpeil3eHH3alH.

A — aaLGHTH3HPOBAHHBIE TPAHHTEL MYCKOBHTOBOIO THna; b — anLGHTHINPOBAHHEIE FPAaHHTH
MYCKOBHT-JICILHAOAHTOBOTO THNA; B — aanOHTH3APOBAHHBIE NPAHHTHE JeNUAONHT-GHOTHTO-
BOTO THOA; [ — rpelisedHsupoBaunbie rpaHnaTel. [ — Tantan: 2 — HHoGHit; 3 — raduui;
4 — nUpKOHHIl; 5 — onoso; 6 — Gepuaawii; 7 — autuit. | — caaGo H3MeHeHHBIe rpaHHTHL;
Gnorutossle (l-a), asycaopsusme (1-6), MYCKOBHTOBbIe (/-8): /] — annOuTHIHpOBAHHBIE
rpaunThl; {1/ — UHTEHCHBHO aaLOHTH3HpOBAHHBIE TPAHHTEH, AnLGHTHTH (I11-a); IV — rpeii-
3CHHIHPOBAHHLIE FPAHHTHI; V — MYCKOBHT-KBapileBble rpeii3eHsbl.
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PEAKHX 3EMEHTOB MEXaHH3M IOCTMAIMATHYECKOH MX MOGHAM3ALHN
H3 BMEUAIOUX rPaHiTOB 3aHHMAET BTOPOCTENEHHOE MECTO.

YeTanoBaeHo HecoBnaZeHHe MaKCHMYMOB KOHIEHTpPaLUuil pelKHx
SJEMEHTOB, HX JAH(PdepeHnHanns B KoJOHHe aab0MTH3HPOBAHHBIX II0-
pox. IlocrenoBaTebHOCTL OCAXKACHHS PEAKHX SJCMEHTOB IO JaHHBIM
HanGonee H3YYEHHBIX MACCHBOB MOXET OBIThb NpeicTaBiena cae1yio-
wnm psgom: Hf—Ta— (Sn, Nb) —Li—Zr (puc. 27). B coorBer-
CTBHH €O LLEJOUHON HAaNpPaBJeHHOCTLIO aJbOHTH3AILHN MaKCHMYMBI 60-
JEC TAKEBIX H 3/ICKTPONOIOKHTEIbHBIX OCHOBAHHIT B TEOXHMUYCCKHX
lapax CMelleHbl B HATPABJEHHH YCHIEHHS MHTEHCHBHOCTH AJbOHTH-
3auuu. 9To NPUBOANT K HAPYLIEHHIO TPATHUHOHHBIX COOTHOLIGHME
B mapax Nb:Ta, Zr: Hf, K:Rb u 1p., yMenbiennio 3uauenuii ux or-
HOIIEHHH M, B YACTHOCTH, K CYHIeCTBEHHOMY OOOTANICHHIO HHTEHCHBHO-
aNbOHTH3HPOBAHHBIX TPAHHTOB TAHTANOM (OTHOCHTEIBHO HHOGHus). 3a-
MEeTHM, 4TO moAoGHas AudpepeHManng HanGogIee 3HAYHTEALHA B 1a-
parenesncax, coaepallHX BBICOKOITHHO3EMHCThIC CBET/BIE C/I0JbE
(MYCKOBHTOBBI, MYCKOBHT-IETHAOAHTOBLIT 1 aMOJIHTOHUT-JIRIH {01 -
TOBbLI THTIE). B naparenesncax ¢ Gosee JKeae3HCTHIME CIIOIAMH (puc.
27) MAaKCHMYMBI COAEPKAHHII OTHEJbHBIX 3/1eMEHTOB cO/1HKaloTes,.
cMeniasich B 06/1acTb 0o/lee HHT@HCHBHOH aqbOHTHIALMH.

[Tpununnuaisio uHOe MoBegeHHe PEAKHX 3JE€MEHTOB HabJI01aeTCs
B aabOHTOBBIX TI'DeH3eHH3HPOBAHHBIX npanutax (puc. 27). Kak 6nuio-
NoxasaHo namu panee (Koeanp, 19726), B oramune or anbOUTH3HPO-
BAHHBIX IPAHHUTOB, B TPEii3EHH3UPOBAHHLIX 1) He HaGJIOIAETCH CTOMB
SHAYUTENLHOTO HAKOMJICHHS PeNKHX 3/JeMEHTOB, 2) OTMeYaercs o-
HIXKEHHe COMepKaHHi GOJIbIIHHCTBA PEIKHX 3JEMEHTOB 110 CpaBHEHHIO
€ ABYCHIONSHBIMH H MYCKOBHTOBBIMH TDAHHTaMH, 3) H3MeHeHue OTHO-
UWIEHNT nap 3JeMeHTOB HMeer NPOTHBOMOMIOKHYIO, YeM MpH aJdbOHTH-
salun, HanpasaeHHocTb. ColepKaHns PelKHX 3JCMEHTOB B npeitzenax
H KBapUEeBbIX KHJIaX Bo3pactaloT. [Ipuuem B otamyne or aJbOHTH3HPO-
BaHHDLIX TPAHHTOB H aNbOMTHTOB, ISt KOTOPBIX XapaKTepHO IIPHCYTCT=
Bile AKIECCOPHBIX TAHTAN0-HHOGATOB, B Tpeii3eHOBBIX 00pa30BaHASR
Ta u Nb cBsi3ansl B 0CHOBHOM ¢ KacCHTePHTOM, BOJAb(MPAMHTOM H CJIO-
Ravu, B oboux cayuasx obpaiiaer na ce6s BHHMaHHe [OCTOAHHAS
CBf3b HHOGHS H O/0BA, CBUIETEJbCTBYIOLLAS, OYEBHIHO, 0 GJIH3OCTH
KHCJIOTHO-OCHOBHbIX XapaKkTePHCTHK WX COeIHHEHHII B MOCAeMATMa-
THYECKHX Tpolieccax.

M B annGHTH3HPOBAHHLIX, H B TPeiH3eHH3UPOBAHHEIX I'PAHATAX H3-
MCHEHHE OTHOLICHHI 3JIEMEHTOB ¢ GJH3KHMH KPHCTALIOXHMHYECKHMH
CBOHCTBAMH (reoxumuuecknx mnap — K : Rb, K:Cs, Nb:Ta, Zr:Hi,
K:Ba) B «ckBosubx» Mumepaiax (n o6bIuHO B TOpOJAX) Meracoma-
THTOB COOTBETCTBYeT NPHHUHIY KHCIOTHO-OCHOBHOTO B3aHMOMEHCTBHS:
TIPH YCHICHNN a1bOHTH3AINN 3HAYCHHST OTHOIIEHHIT YMEHbIIAIOTCH, IpH
TpeH3eHH3a Ui — BO3PACTAIOT. B ye/l0BHSX, BAH3KHX K H30TEPMHYHBIM,.
STa 3aBHCHMOCTb MOMKET ,HCIOJIB30BATbCS JJSt OUEHKH KHCJIOTHO-Ie-
JIOYHOI HANPaBACHHOCTH NOCAeMarMaTHYecKHX NPOLLECCOB.

OTmeuennast 11s anb6UTHIHPOBAHHBIX 1 rpei3enH3npPOBAHHBIX I'pa-
HHTOB AnGb(pepeHLHalNa PeKHX 3MeMeHTOB, HX «BOJHOBOE» pacrnpe-
ACICHHE B KOJOHHAX H3MEHEHHBIX NMOPOJ, CYIsl 10 JaHHBIM APYTHX aB-
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Topos (IlaBrenxko u ap., 1972) m pesyabTaTaM IKCIepHMeHTa IbHBIX
uccaenosanuii (JKapnukos, AJexmH, 1973), mo-suaHMOMY, BooOlle TH-
fIMUHLl 7S NPOIEcCoB HHPHILTPAIHOHHOIO B3aHMOACHCTBUA IOPOX
H THIPOTEPMa/bHbIX PAcTBOPOB.

Pacnpesiesiende PEIKHX 3/1€MEHTOB B BEPTHKAJIBHBIX paspesax asb-
GUTH3HPOBAHHBIX TPAHHTOB CYLIECTBEHHO 3aBHCHT OT JeTyuecrd COe-
AuHenuil PEIKHX 37eMeHTOB. Paj 3/eMeHTOB B NOPSAKE BO3PACTAHHA
JeTY4eCTH HX COCAHHEHHil Ha DacCMOTDEHHBIX IpHMepax, B IECPBOM
NpUGIMIKEeHUH, HMeeT CIelyIOIIHH BHIL: (Zr), Nb, Hf, Ta<<Be, Cs, Rb,
Li< (Zr) <Sn. To 06CTOATENbCTBO, YTO OAHH H TOT KE SJIEMCHT (na-
mpHMep, WHPKOHMI) MOXKET 3aHHMAaTb PasIHYHOE TIOJOKEHNC B AaHHOM
paLy, HECOMHEHHO, yKasblBaeT Ha pasJHIHA gopm mepeHoca OTAENb-
HBIX 3JCMEHTOB B MACCHBAX Pa3JMUHBIX IlapareHeTHYeCKHX THIIOB.

B sonax KBapleBO-KaJIHIINATOBOTO METACOMAaTH3Ma MPOHCXOANT
HaKomnJeHHe TeX MeTPOreHHBIX 3JeMEHTOB, KOTOPBIE BBIHOCATCHA H3 Tpa-
HUTA Npil €ro HHTEHCHBHOI anpGutuzaumn; K, Si, F ¥ B HEKOTOPOI
crenenn Fe, Mg, Mn u Li (B cmoxax). C mpoueccaMu rpeisennsalis
aJab0UTH3HPOBAHHLIX TPAHHTOB H CONPSIKEHHOTO OCAKICHHS OCHOBAHHIT
<cps3ano ocakaenne Al, Fe, Mg, Mo, Bi (B ¢opme Tonasa, c/OAHCTBIX
# cyabQHAHEX MHHEDAOB),a B HEKOTOPHIX cayyasx — GopMupoBaHue
KBApLEBLIX XKW € BOJb(PaMHTOM.

B MmeTacoMaTHTax TO3AHUX CTaQuil, a TaKKe B 3K30KOHTAKTOBLIX
OTOpPOYKAX MACCHBOB COAEPIKAHHS MHOTHX PELKHX SJICMEHTOB 0OBIYHO
ApeBOCXOAAT KaapKosbie. KoHUeHTpalHH Nb, Ta, Sn, Rb u Cs B 3H10-
KOHTAKTOBBIX METAcoOMaTHTaX MNO3AHHX CTaluil, Kak NpaBuio, COmo-
CTABUMBl C COMCPHKAHHAMH TeX e 3JeMEHTOB B aJ1b0HTH3HPOBAHHBIX
rpannTax. DK30rpeiscHoBble OTOPOUKH oboramtens Sn, Be W peaxkuMu
1I[eJIOYHBIME 3J1eMeHTaMH.

MumepecHble pesyabTaThl Aaj0 H3yueHHe PacrpeleseHust BoJb(pa-
Ma B MacCHBaX ajbOHTH3HPOBAHHBIX FPAHHTOB B CBA3H C HX BoJbQpa-
MOHOCHOCTbIO, B MaccnBax, CONPOBOXKIAIOMUXCA NPOABACHHAMH BOJIb-
GpamoBoli MHHepaJn3aluH, KOHHeHTPALNH BosbdpaMa B adbOHTH3H-
POBAHHBIX IpaHuTax B 2—4 pasa NpeBOCXONAT KIapKOBLIC.

Taxum o6pasoM, UMeIOLIHecs TeOXHMHYECKHe JAaHHble AAl0T OCHO-
BaHye NOJAraTh, 4TO IJIaBHBE OCOGEHHOCTH TEOXUMHH XapaKTepHBIX
PENKHX 3JEMEHTOB B MacCHBax aJbOHTH3UPOBAHHLIX IPAHHTOB CBi-
3aHLl ¢ HX HAKOMAeHHeM B OCTATOYHBIX MKHIKOCTAX «MaTepPHHCKHX>
FHTPY3HIl M NOCTEAYIOU[HMH NPHBHOCOM H nuddepenunanueil B 1po-
flece anb6utusamnn, OHH CBHIETEJLCTBYIOT, UTO aJbLOHTH3HPYIOMIHE
pacTBOpsl OLIIH CYLIECTBEHHO HATPOBHIMH H IVIHHO3EMHCTLIMH, HMEIH
TIOBLICHHYIO TIEIOYHOCTh H 00J1a/alu AOCTATOYHO BBICOKOH crnoco6-
HOCTBHIO K MepeHocy OOMbIIHHCTBA PEAKHX 3/1eMEHTOB.



HEROTOPBIE BOIIPOCBHI HETPOJIOTHH
AJIbBHTU3NPOBAHHBIX T'PAHITOB

Ierponorns naomMa3nToBBHIX  aabGHTOBEIX TPaHHTOB C peaKo-
METaJbHOH MHHepannsalueil BKIOYaeT B ceGS IBE IMIABHbG npoGae-
MBL: TCHE3NC <«MAaTEPHHCKHX» FPAHATOB M OODBICHEHHe MexaHnuama
GOPMHPOBAHHS CaMHX pPeIKOMEHTANBLHBIX anbOHTOBEIX TPAHHTOB H
CONYTCTBYIOUHX HM oO6pa3oBanuil. TpakTorka aTux npobaem ompene-
JAET TOAXON K PEIICHHIO0 BCeX OCTA/IbHBIX BOTIPOCOB TMETPOJOTHH H
reoxumMun anbGHTU3HPOBAHHEIX NPAHHTOB.

Ipucrynas x o6eymueHmio remesuca aNbGHTH3HPOBAHHLIX rpa-
HHTOB, OTMETHM HEKOTOphIE BaXKHble HX OCOGEHHOCTH, BLITeKalolne
U3 aHani3a MMEIoNerocst (akTHYeCKOro MaTepHada He3aBHCHMO OT
€ro TeHETHYECKOH TDaKTOBKH.

1. CymecrBeHHo ' aabGHTOBHIT cocTas NOpOJ ¢ NOCTOAHHBIM TIpH-
CYTCTBHEM aabOHTHTOB. IIpnypoueHHOCTE HAHGOMBIIHX KOHIIeHTpalHil
PEIKOMETAIbHLIX 4KLECCOPHEB K HauGo/ee aabOGHTOBLIM (naTEHCHBHO
anbGHTHINPOBAHHEIM) TOPOLAM.

2. CBA3b ¢ runabHccaibHBIMH HHTPY3HAMH JIEHKOKPATOBBIX TIpa-
‘HHTOB, B IIpEAEIaX KOTOPHIX OHH B OCHOBHOM H Joxanusyiores. Ipus-
HaHHe TOro, 4TO0 NPEANOCHIIKH 00PA30BAHHA AdbOHTOBLIX DPAHHTOB H
aKUECCOPHOM PEAKOMETANbHON MHHEPAIH3ANUH B HHX 3aKJIanBIBaIOTCs
Ha MarMaTHYeCcKOH CTaXHH Pa3BUTHS aJIb0UTH3HPOBAHHBIX HHTPY3HIL

3. Ilpunmunnansuoe cxoncTBo 30HANbHOCTH, HaNpaB/AEHHOCTH
H3MEHEeHHIT cOocTaBa MOpPOJ, COCTaBa I CTPYKTYPEI IVIABHLIX Da3HOBHI-
HOCTeli MOPOJ, IIABHBIX MapareHenHIecKix accouuanui g NoC/AeL0Ba-
TEJIBHOCTH X (GOPMUPOBAHUS, TeOXHMHYSCKO IBOIIOIHH TIOPOJX B Mac-
CHBAX DASNHYHBIX NapareHeTHYECKUX THIIOB, KOTOpOE SIBASETCS Cepb-
€3HBIM apryMEHTOM HEeOGXOAMMOCTH —paceMaTPHBATEH MPOUCXOMK IEHHE
TITIOMA3HTOBLIX aJbOHTOBBIX NPAHUTOB PAa3dHYHBIX MapareHeTHYECKHX
THTIOB B paMKax €1HHOH reHeTHYeCKOll KOHIEeNIHH.

Farasa VIII

«MATEPIHCKUE» I'PAHHUTBI

I'llpemne BCEro, mnepeyucJaHM Tr/JaBHbIE OCODEHHOCTH “MaTePHH-
CKHX» IDaHUTOB, KOTOPBIE JOKHBI OBITh OTpayKeHbl B meTpoJIoniHYe-
CKOH cxeMe HX (HOpMHUPOBAHHUS:
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1) npuHaiIeRHOCTL K HauGogee MO3NHUM HHTPY3HBHDLIM (hazam
MANMATHUECKHX IHKJIOB M KOMIVIEKCOB, PEe3KO [MOJuHHeHHbIH 00BeM
WHTPY3HIl 10 OTHONIGHHIO K OCTAJILHLIM FPAHHTONIAM TeX Ke TEKTOHO-
MarMaTHUYeCKHX IIHKJIOB;

2) «aMACKHTOHIHBIN» H «ATUIHTOMHBI» COCTABLL NPH 3aMETHO
NOBBLIIEHHBIX COJ@PKAHHAX (TOPa W OTHOLIEHHAX HATPHA K KaaHIO;

3) Gau3KMil K NerMaTHTOBOMY XapakTep aCCOUHUPYIOULUXCS C HH-
Myl TIPOSIBJEHMIT aKLeCCOPHOH MHHepalu3alii {1 Nb, Li, Be, 5n;
W, Mo);

4) neGoabmas (1,5—3 kM) raybuna GopMHPOBAHHI;

5) MHTEHCHBHOE TPOSIBICHHE MeTacoMaTH3Ma PaHHEH 11eJI04YHOM
CTaluH B AaJbLOMTH3HPOBAHHBIX HHTPY3UAX;

6) mpuCyTCTBHE IBYX TOJMEBLIX LUMATOB, JJIs KOTOPBEIX THIIHAHE
peaklHOHHbIE B3AHMOOTHOIIEHHS, NapareHesnch KavlMeBoro mmata ¢
kueasy (Ne 10—20) maarnokaIasoM;

7) Goabline Kojebamus cocTaBa GHOTHTOB: OT XKEJe3UCToro 10
MarHe3HaTbHOTrO.

Hexonst ©3  OGuMX TpeacTaBJeHMN O TPaHHTOHIHOM Marmo-
o6pasopannu (Kysweros, $umnn, 1968) u mpPHBEASHHHIX BHINIE
reoJONHUECKHX JaHHBIX, CJelyeT NPH3HATh, YTO PacCMampuBacMble rpa-
HATHI, 110 BCeil BepOsTHOCTH,— NPOU3BOLHLIE BHYTPHKOPOBBIX aHATEX-
THUECKHX T'PAHHTOHIHBIX MarM, 00pasylomHXcs B obJacTax ¢ pas3si-
TOil KOHTHHeHTaJbHOH Kopoit. [lpeamosaraeMelii [1JIs HEKOTOPBIX H3
HuxX («Mouonbie» rpaHnTbl Hurepun) TOLKOPOBHIT HCTOYHHK MarMm
(Wright, 1969, 1970) e moaTBepKAaeTcss TeOXHMHUYCCKHMH  J1aHHBI-
mu (Tyrapuuos u ap., 1968). JxcrepuMeHTE 1O YaCTHUHOMY [1AB1E-
HUIO HUTEPHHCKIX YaPHOKHTOBBEIX MOHILOHHTOB (Brown, Bowden, 1973)
TaKiKe TOKA3ad BO3MOMKHOCTbL BLIIJIABICHHS 13 HIX Marm ILIIOMasH-
TOBBIX OGHOTHTOBLIX TpaHnToB. IloaxkopoBhie 0GaacTH, TO-BHAHMOMY,
SBJASIOTCS JIb HCTOYHHKOM TeNJI0-MacCONOTOKOB (CKBO3bMarvaTHue-
CKHX PacTBOPOB), HHUILHHPYIOUHX NPaHHTONIHOE MarnMooOpasoBanue
(Kopxunckuir, 1952; Kyanenos, Snmun, 1968). 1. C. KopKuuckuit
(1967) momyckaer yyacThe 3aTyXalOLLHX NOTOKOB TpPaHCMarMaTHICCKHX
pacTBOPOB M B IOCHeMarMaTHYeCKHX mpoueccax oGpasoBaHHs INeI0U-
HEIX allorpaHHTOB.

«OCTATOUHBI» XapaKTep  MarM, CPaBHHTEJbHO Mallblil 06beM
«MATEPHHCKHX» HHTPY3Hit ¥ TNPHHAMIEKHOCT HX K MO3AHUM dazaM
rOMOJIPOMHBIX MarMaTHYECKHX CepHil CBHUIETEJIbCTBYET 06 yvacTHH
B uX (OopMHPOBAHHH MEXaHH3Ma KPHCTAJLTH3aHORHO andepenna-
mun. Tlockosibky Gosee paHHHe H KPYNHbIE HHTPY3HU YACTO HMeloT cob-
CTBEHHYIO KIVIBHYIO W NHIPOTEPMATbHYIO CBHTHI, 0OGpasoBamie acco-
AP YIOUIHXCS ¢ HHMH aJbOHTH3HPOBAHHBIX TPaHHTHBIX MHDPY3HA He
MOFJIO TIPOHCXOJHTH 32 CYET KPHCTAJ/IH3aLHOHHON mudpepe niHang
nepeLix in situ. BeposTHee Bcero, 3TOT mpollecc NpoTeKal Ha HECKOMb
KO Goablinx NyOHHAX.

Kax nokasano SKCIepHMeHTATbHOE W3yYeHHe HOHHOro obMena
MKy 11eJI0YHBIMH T0JeBBIMH IINaTaMi H BOJHBHIMU PACTBOPAMH XJ10-
punos meaoyeir (Orville, 1963), spouioms  KPHCTAMIIHIYIOUMXCS 110
JICBOIINATOBLIX CHCTEM IO Mepe NajeHds TeMIepaTypbl JOJMKHA TpH-
BOMWTH K OGOTANIGHNIO OCTATOUHBIX JKHIKOCTEH HATPOBHIM KOMIOHEH-
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TOM, KOTOPOE CKa3HIBAETCA yiKe Ha COCTaBe CaMHX «MAaTEePHHCKHX» rpa-
HuTOB. Ho HauGosee OTUETJAHBO OHO NPOSIBASETCS B 0OPA30BaHIH allb-
OUTH3HPOBAHHBIX NPAHHTOB u aabbuTuTOoB. Hakonaenue nampust B OC-
TATOUHBIX JKUAKOCTAX — OHA W3 TJIABHBIX THPEAIIOCHIIOK aJbOHTH3A-
uun  rpanutoB (Kosasneuxo, Kopanb, 1968; TyrapunoB u ap., 1968;
Bapuem, 1970).

O NOBLILIEHHON AKTHBHOCTH HATPHS B «MaTEPHHCKHX» HHTDY3HAX
CBHIETEJLCTBYET TaKiKe NapareHesnc OPTOK/Ja3a M KHCIONo IJaruo-
kaaza (Ne <<33) c GuotutoM (KOpXKHHCKHH, 1946). Ilpuuem, y4uTbHI-
Bag HAKJIOH MOHOBAPHAHTHOH JIHHHH Br+4-ITa+4+Ks+ (K.O) =Por.
06. +0p-+(Na,0, H;0) na mmarpamme puKyO—pNaO, naparenesuc
Op~+bBr-+T1n1<<33 nonxen OBITh VCTOHUYHBBEIM TaKXKe B 3HAYHTEILHO
60JblIeM HHTEPBAJe 3HAUCHHI aKTHBHOCTH KaJus M, OYEBH/LHO, H{e104-
HOCTH, uUeM TOT JKe NapareHe3nc ¢ Go/iee OCHOBHBIM M/1aTHOK/IA30M.

Tay6una popMupoBaHus ajabOHTH3HPOBAHHBEIX HHTPY3Uil COOTBET-
CTBYET JHTOCTATHYECKOMY JAABJIEHHIO NOpsKa 0,40—0,85 x6ap. Peaub-
HO CYIeCTBOBABLIEE JaB/JeHHE BPS JH MO0 HAMHOIO NpEBLIIATH
5Ty BeNHUIHY, NOCKOJAbKY IeOJOTHUeCKHe CBHIETENbCTBA IIePErpys3ox
OTCYTCTBYIOT. YUHTBIBAsi HH3KOE COJepPHKaHHe Kaabllis B HCXOLHBIX
rpaHHTAX, BEPXHHI TeMUEPaTYDHBII TpPeAes UX KPHCTalIn3alHn MOXK-
HO ONpPEIeaHTh M0 MAKCHMYMY KPHBOil COIbBYCA IIETOYHBIX [10JIEBBIX
mmnaTtos — 660—685° (Bowen, Tuttle, 1950; Orville, 1963; Luth,
Jahns, Tuttle, 1964). Huxuuit 1npelesJ MOMXHO OLEHHTb C MNOMOLILBIO
NOJeBOINaTOBOr0 reotepmomerpa: ~600—680° (bBapr, 1962) u
~580—625° (Pa6unkos, 1965). Takum 06pasoM, «MaTepHHCKHE» rpa-
HHTHl MOMHO OTpeJe]uTh Kak «CyOCO/bByCHbIE» TPAaHHTHbIC HHTPY3HH
(Tuttle, Bowen, 1958), dopmupyiomunecs B yCIOBHAX OTHOCHTENIBHO
HusKnx nasiennit. O6pagoBaHie OeNHBIX KaJbIHEM «CyOCONbBYCHBIX»
IPAHHTOB B YCAOBHAX MaJblX IVyOWH, IAe, CyAsl MO 3KCIePHMEHTaJb-
HEM JAauibiv B cucreMe A6—Op—Ks—H,0 (Tuttle, Bowen, 1958),
caeayer OMHAATh KPHCTANIM3AIMIO «THNEPCONbBYCHBIX» MOHOIMINATO-
BBIX aJSICKUTOB, IPENCTAB/ISET HECOMHEHHBIH WHTEepec s MeTpoJso-
run. Tem GoJaee, uro 00a THNA TPAaHHTOB YACTO H3BECTHLL B OAHOBO3-
pacTHbix cepuax rpanutonjos. Hanpumep, B 3abaiikaibe (yuacTox
«CeBepHblii», cM. puc. b, Taba. 41, yuactok «Bocrounblit») n Morro-
aun (Kosanenko, Kysbmun u ap., 1971) B CXONHOH TEKTOHHYECKOH
o06CTaHOBKE BCTPeYaloTCA JIEHKOKpPaTOBble (ABYLINATOBbIE) IPAaHHTHI
1 6/1M3KHe UM 10 COCTABY H BO3PAaCTy MOHOIINATOBbIE aJIACKHTHL

Ha pmanpammax (puc. 28, 29) ¢urypaTBHas mouka CpEIHEro
cocTaBa JeflKOKPAaTOBbLIX DDAHHTOB IMOmMajaeT B Ty Ke obaacTb, 4TOH
TOYKa COCTaBa ajJfackuToB. Kak ciaelyeT M3 HX [OJOXKEHHA OTHOCH-
TeAbHO JNHHUH KOTEKTHYECKMX MHHAMYMOB (pHc. 28) u rpanui obaa-
CTH CMECHMOCTH II0JeBBIX ImnaToB (puc. 29) npu pasHblX CONEPKAHH-
$X BOALl B CHCTEMeE, KPUCTAJIU3alHs NPAHHTHOH MAarMbl JIaHHOTO CO-
cTaBa B YCA0BHAX Maabix Tay6un (p=500—800 6ap) monxHa MpUBO-
AUTb K 06pasoBaHMI0 NPAHHTOB «TMHMEPCOJbBYCA», COCTOAMHX M3 KBAp-
Ila ¥ KaJHHATPOBOrO TMOJEBOro minara ¢ HeGOoJbLIOH NpHMechio TeMHO-
HBeTHLIX MHHepasos. FIMeHHO K 3TOMY THIY HHTDPY3Hi NpHHALIEKAT
MOHOIINATOBLIE aJsicKuThl 3abaiikanabs, MoHroauu, KoTopbe, B IMep-
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Puc. 28. Tlomoxenne (UrypaTHBHHIX TOUEK COCTABOB aibGHTH3HPOBAHHBIX
TPAHHTOB OTHOCHTENILHO MPOEKUHHM MHHHMYMOB NJaBleHds B cHcreMe Kp—
A6—Op—H;0 npn pasaHuHbIX A@BAEHHAX BOLEL

I — cpeannit cocTaB «MaTEPHHCKHX® TpPaHHTOB; 2 — CpeAHHil COCTAB MOHOUINATOBHIX

ansckuTos yuwactka «CepepHoro»; 3 — cpefHHe COCTABRl aabGHTH3HPOBAHHBIX TPAaHHTOB

PasHYHLIX NapareHeTHuecKHX THnoB (cM. TaGa. 42); 4 — cpeiHHil COCTAB OHTOHHTOB

(no Kosanenxo, Kysemuny n ap., 1971); § B 6 — TOYKH MHHHMYMOB [IaBJCHHS

u sprektk (no Tuttle, Bowen, 1958; Luth e. a., 1964), undpa oGo3HavaoT BEAHYAHY

RaBJaeHns; 7 — JHHMA KOTEKTHYECKHX MHHUMYMOB JJisi cOcTasa naargokaasa AGs
Amns (Cmur, 1968). I, 11, I, Ill-a — cM. puc. 27.

BOM TIPHOJHIKEHNH, MOKHO DacCMaTPHBAThL KaK pe3y.bTaT {aBHOBEC-
HOIl H300apHUuecKoll KPUCTANIH3AIHE DPAHNTHON MarMul in situ.
OfpasoBanne <«IBYIINIATOBOrO» TCpaHHTA NPH KPHACTANIH3AUHH
AMSICKUTOBOH ManMHul in sifu B ycaoBHSX MaJbIX TyOHH KaXercsd BeCh-
Ma MaJOBEDOATHBIM, J[axKe NPHHUMAas BO BHHMaHHe [OBBLIIIGHHOE
conepxanue GpTopa B HCXOLHHIX rpaHHTax. Hanpumep, nas MOHHXKe-
HHS TeMIlepaTyphl mJaasiaenus Ha 70° mpu jpaBaenuu 2750 Gap Tpeby-
erca 12%-nasa no6aska HF (Wyllie, Tuttle, 1961). IIpm stom caeny-
€T OXKMIATH 3HAYATEJBHOTO CMEIIeHHS SBTEKTHKI M H3MEHeHHS HOpai-
Ka KPHCTAJJIH3allNH, OJHAKO 3Toro He Habaonaerca. HeoGxoxumo
HMEThb B BHJIY, YTO TaKHe INHPOKO pacHpOCTpaHEHHHIE H 9acTo Mpeol-
Janampiipe B Marmatuyeckux ¢uionnax «aobasku» Kk Hy0, kax CO,,
NH;, HCI, nomxHubl noBemarte Temnepatypy kKpucramnusauun (Wyllie,
Tuttle, 1959, 1961, 1964). ‘
EcTecTBeHHO NpeamoJOXKUTh, UTO MEePEeXo] DPaHHTHOTO pacliaBa
B 006/1aCcTh «CyOCOJBBYCHBIX» TeMNepaTyp MPOHCXOAHJ J0 ero BHeLpe-
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Puc. 29. [Jlmarpamma aHOPTHT — ajbOHT —
OpTOKJa3  (HOpMaTHBHEIE KOJHUECTBA) LIS
HeH3MeHEeHHEIX TPaHHTOB aJbOHTHSHPOBAHHEIX
MaccuBos. CHJOMHBIMH JHHHSMH OTMEYeHbl
npeAnosaraeMble mpeieqsl CMecHMOCTH ToJe-
BHIX IIMATOB B YCJIOBHAX «CYXOIf» CHCTEMEI
(L—Ks—P), ans OTHOCHTEJbHO «CYXHX» pHO-
autoB (B'—B) m pacniaBos ¢ BechMa BHICO-
kuMi  comepxanuamu soas (D—E—H—G)
(Tuttle, Bowen, 1958). Touxkamn 0603HayeHHl

TE JKE COCTaBhl, UTO W Ha pHc. 28, A E

p
g
G Op

HOS B YCI0BHSIX 3HAUATENBHBIX TVIYOHH N HACHIeHHs Bonoi. Bueape-
HHE TAKOil MarMbl B BepXHHE 3TaXH 3€MHOH KODbI JLOVIHKHO COTPOBOMK-
JaTbCs TOTepell JIeTYyuuxX W KpHCTaaiu3anueir pacnaasa. Ilpu stom,
OUEBHIHO, MOTYT MMeETb MECTO BCe BapHAHTHl NOJHOaPHYISCKON KpH-
CTa/JIH3aUMH OT N30TePMHYECKOTo A0 aAunabaTHyeckoro. Y4HTLIBaf
HOpPMAaJAbHBI XapakTep 30HAJbHOCTH IJIarHok/Jasa paccMaTpHBaeMbIX
NPAHATOB, B HalleM ciaydae HaubGojee BepOATHBIM KaMKETCs MeXaHu3M
HEePaBHOBCCHON KPHUCTAIIM3alUui OPH TMOHHKAIMHXCA TeMiepatype
W AaBieHnn. B momoOHO# MOXENH HAXOAAT eCTeCTBeHHOE O0ObfACHe-
HHE <«IBYIIIATOBBIA» COCTaB H OCOGEHHOCTH B3aMMOOTHOIIEHHH MoJe-
BLIX IINATOB (PACCMATPHBAEMBIX NDAHHTOB.

[TocKoabLKY H30TEPMLl MarMaTHUYeCKHX TeMIIepaTyp MepeceKaloT
JHHHA KPHTHYECKHX OO0BHEMOB BOJALI H  YIVIEKHCIOTH TIPH aBJIEHHAX,
Goabmux 0,56—0,8 xk6ap (Cwmur, 1968), Bo BHexpsomeiics (1 KPHCTAT-
Ju3ylolieficsl) MarMe J10JKHBI HaGa1071aThest ABACHUS MarMaTHuyecKoR
QUCTHAIAUMA ¢ peTponpajHoro kumenus (Kazux m xp., 1971). Or-
gessiomasnca MpH 3TOM radoBas asa, oueBHAHO, OyJeT oforamiaThCa
JETYYHMH KOMIIOHEHTaMH, I3 KOTOPHIX, B IepByI0 Ouepeib, ClAexyer
otMeTHTh «kucaoTHele» rasel — HCI n HF. Tloreps snauynrenbuoi yac-
TH JETyYuxX Ha 3TOM 3Tame (HOPMUPOBAHHS JOJIKHA CHHXKATb 3 dext
KOHIEHCAINH KHCJAOTHHIX KOMMOHEHTOB OCTATOYHOro (WII0HIa, CTOJb
3HAUHTEe bHBIT Aa% oObigHbIX rpannToB (Kopxunckuii, 1966), #,cie-
JOBATENBHO, CHOCOOCTBOBATh CTAOHAH3alUH YCJAOBHI PaHHE IIeI0Y-
poit crapmit JuctHaasins BoAHO Gasel npH KPHCTANJH3AIHI Mar-
MBI CIIOCODCTBYET OTHOCHTENILHOMY 0OOTallleHHI0 OCTATOUHON MKHIKO-
cri rannosemoM, Hatpuem (Tuttle, Bowen, 1958), a Takie (TopoM
B CHJIY 3HAUHTeJbHO Ooubimeit pacTBopuMocti HF B cnamxaTHON K-
KkocTH 10 cpasuennio ¢ HCl (Wyllie, Tuttle, 1961, 1964).

[ToTepst 3HAYHTENBHON YacTH JETyUHX IO BHENDPEHHA B KaMepy
«OKOHUYATEJBHOH» KPHCTALIH3ANHUHN H OTHOCHTEIBHO HEBBICOKAs TeMrle-
paTypa KpHCTAVIIH3ALHH <IBYMIMATOBLIX» NPAaHHTOB OOBACHAIOT HE-
SHAYHTENbHBIE MACHITA0L OPEoJIOB 3K30KOHTAKTOBLIX H3MEHEHHH Mar-
MATHYEOKOH CTaiuu y TaKUX HHTPY3HI.

«MaTepuHCKHE» TDAHHTHl PA3HEIX MapareHeTHUeCKHX TuUmos (op-
MHPYIOTCH B YCJIOBHSX HeOJHHAKOBOH menouHoctH. [as ouenxu kaue-
CTBEHHOH 3aBHCHMOCTH ITlapareHe3ncoB HCXOMNHBIX NPAHUTOB OT ILIEI0Y-
HOCTH MOKHO HCIIOJIb30BATL H3MeHeHHe cocTaBa OHOTHTA B TapareHe-
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3HCe (€ OPTOKJIa30M, KBapleM M OKHCJAAMH Keae3a. YpaBHupas Kodd-
QUIHEHTLI, ToJyJyaeM ypaBHeHHe HMHTepecylouneit Hac peakuunn (Ko-
Baab, Kysbmue u ap., 1972):

8KMgo,sFe?+Fed Al ¢Siy Oy, (OH), + 14,4510, -+ 2,4K,0 +

(Fe ET) (Kn)
+ 4,80, = KMg; ¢Fe2 tFes 4 A1Si;0,, (OH), - 11,8KA1Si;0; -
(Mg Br) (opT) |
+ 12,4Fe,0, - 7TH,0.
J (Tem)

CorsacHo mpusumny Jle-Illatanbe, yBeaudeHHe aKTHBHOCTH KHC-
JIOpojia M TIOHHKeHHe AKTHBHOCTH BOJLI JO/KHEI CHOCOOCTBOBAThL 3a-
MEIICHHIO KeJJe3HcToro OHOTHTA accomuallHei ©OoJee ManHe3HaJbHOM
€TI0 [Pa3HOCTH C OPTOKIA30M H TeMaTHTOM, T. €. llapareHe3uc MarHesu-
ajNbHbll OHOTHT — OPTOKJIa3 — reMaTHT OTBeYaeT YCJIAOBHSM OTHOCH-
TeJbHO BHICOKOTO NaplUHaJbHOTO A4aBJAEHHS KHCJIOPOAA 1 TOBBIICHHON
Temnepatypel. OUeBHIHO, YTO NIPH TOCTHKEHHH ONpPENe]eHHOTO YPOB-
Hsg a0, MATHETHT J0JIKEH 3aMellaThCsl TeMaTHTOM, KOTOpPBI yCTOHUUR
B aCCOLHALMH C MArHe3HaJbHBIM OHOTHTOM.

3aBHCHMOCTE AKTHBHOCTH KUCTOpPOAA OT LLEJOYHOCTH MOMHO BBI-
pasuth caepyiomuy ypasHenuem (Kopxkuucknii, 1963):

o
o = [ K,

70/1aras, 4TO KPHCTAJAJIH3alHs TPAHHTA TIPOHCKXOZHT TPH OTCYTCTBHH
CBOGOHOrO JOCTYIA aTMOC(epPHOro KHCJI0POAA U NOCTOSIHCTBE BOCCTA-
HOBHTEJIBLHOTO NOTEHIHAIA §1, CJIeL0BATEAbHO, [e], MPHXOAMM K 3aKII0-
YeHHI0 O TOM, UTO MOBBIIIEHHE UIEJOYHOCTH MarMel (CKBO3bMarMmarH-
YecKOro (PacTBOpa) [PaBHOCHIBLHO MOBBILICHHIO AKTHBHOCTH KHCJAOpOJA.
TakuM 06pa3oM, ¢ MOBHIIEHHEM IEJOYHOCTH B ACCOMHALHH € OPTO-
KJa30M CTaHOBHTCS Bce GoJee yCTOH-
AL, N, KL YMBLIM MAarHe3HaJdbHBIL OHOTHT (pHC.
\ 30), a yacTh OKHCHOTrO JKeje3a BblIe-
JA51eTCSE Kak CaMOCTOSITEIbHAS
(pasa.

BuiBog 06 yBeaHueHHH MarHesu-
aJbHOCTH OHOTHTA C YBeJHYEHHEM 1ap-
11HaJIbHOTO JaBJEHHS KHCa0poAaa (i
LIJOYHOCTH) H TIOSBIEHHH TeMaTHTA
B accolHallii C MarHe3nalbHbIM OHO-
THTOM TOATBEP:KAAIOT Pe3yJJbTaThl 3K-
CllepHMEHTaJIbHOrO HCCIeN0BaHusA OHO-

Mg Fg THTOB psAja Gaoronut — auHut (YOHC,
-
e 1Orcrep, 1965).
uc. 30. \narpamma cocras — napa- Haun6onbiejr men04HOCTH, 4 TaK-

FeHesHC AN «MATepHHCKHX» Tpa-  _ 6
sutoB. Crpenkoit nokasamo mame- KC HaHOOJBIIHM TEMIEpATypaM B pdc-

Hedue cocraBa OuoTHTA ¢ yBeauue- CMOTPEHHBIX MpHMepax COOTBETCTBY-

7 g"PM LU-EJJO";;OC;H Hapﬂfe“gmca- IOT YCJOBHSI KPHCTAJMU3aLHH JeHKO-
> — CM, pHC. ; 4 — cocTaBel OHOTHTOB
ua ..fmpmmx, rpaHTOR, KpaToBbIX rpanutoB ydyactka «Cesep-
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HOro», HauMeHbIIeH — GHOTHTOBLIX TPAaHHUTOB yyacTKa «LleHTpaibHo-
ro». M3 ananusa peakuuu 3aMelleHHsi JKeJe3UCTOTO GHOTHTA MarHe-
3HAJBHBIM CJAEAYeT, YTO NpH OGJIH3KOM HCXOMHOM COCTABE MarMbl CO-
Aepkaune GHOTHTA MOJMKHO GBITh MHHUMAaJAbHBIM B TPaHHTAX MOBBI-
LICHHOH 1{eM0YHOCTH. [lefiCTBUTe/IbHO, KaK BHAHO H3 ONHCAHHSI TPaHH-
TOB (cM. ra1. I), camble HH3KHe copep:KaHusi GHOTHTA XapaKTepHBl A5
MeHKOKPaTOBBIX I'PaHUTOB yuacTka «CeBepHOros.

st rpanuTOB, GeIHBIX KaablineM, 60Jee HeT0UHOI 1 BEICOKOTEM-
nepaTypHbIl XapakTep TapareHe3ncoOB ¢ MArHe3HAJTbHBIM  OHOTATOM
ormeann A.A.Mapakymes, U. A. Tapapun u B.JI. 3aanmak (1966).
OTHMH HCC/Ie[IOBATENISIMH TAKKe YCTAHOBJEHO, UTO B 00JACTH YMepeH-
HBIX H OTHOCHTE@NbHO HEBLICOKHX TeMIepaTyp IMOBBINIEHHE IeJ04YHO-
CTH MHHepasoo0pasyiouleit cpefibl BelIeT K VBEJHYEHHIO OTHOCHTENb-
HOIl aKTHBHOCTH HaTPUS H, COOTBETCTBEHHO, YMEHBIICHHIO HOMepa
MIarHoK/la3a B aCCOMHALHNU C OPTOKIA30M M GHOTHTOM.

Taxum oGpasom, oGpa3oBanHe HCXOAHBIX TPAHHTOB AJbOHTHIHPO-
BAHHBIX HHTPY3HIT MOXKHO NPEACTaBHTb KaK Npolecc HepaBHOBECHO
KPHCTANIH3ANNHN OCTATOYHBIX Aud(hEPeHHaTOB KOPOBBIX NPaHMTOMI-
HBIX MarM, JOCTHTIIHX CYOCONLBYCHBIX —TEMIEpPATyp 0 BHEILDEHHS
B KaMepbl OKOHYATEJTbHOH KPHCTAIIH3AIHUH, MPH TMOHHKAIOIHXCS 1aB-
JIeHUH M TeMnpaTtype ¥ BHICOKOH aKTHBHOCTH HaTpus. PassumHe Mmar-
MaTHYECKOTO MPOLECca 110 MPEeLN0KEHHON cXeMe [OMXKHO 3aKaHUH-
BaThCst 06pasoBanueM (UIONI0B, 06OralleHHBIX HATPHEM M OGeIHEH-
HBIX KHCJIOTHBIMH KOMIIOHEHTAMH IO CPABHEHHIO ¢ OCTATOYHBIMH pa-
CTBOPAMH OOBLIYHBIX TPAHHTOMIAHBLIX MHTPY3HH YMEPeHHBIX M GOb-
IIHX TJAYOHH.

Faasa IX

TMETPOTEHETHYECRAA MOJIEJIL ®OPMIPOBAHUA
AJBBUTH3NPOBAHHLIX TPAHHTOB

1. Kparxmii 0630p reHeTA9ecKAX Ope/CTABICHMIL.
CoorHOmIeHme MarMATHYECKOr0 W METACOMATHYECKOT0 HAYAX B re-

Hesnce AMbONTA3HPOBAHHBIX IPAHATOB

[lniomasuToBele anbLOMTH3HPOBAHHBIE TPAHHTEL C DEIKOMETalb-
HOI MHHepaJM3aluell paccMaTpuBaloTes B Gosbliei yacTH paGoraHb0
KaK nocieManMaTHUeCKHE MeTacoMaTHuecKHe 00pa3oBaHmsd, JHOO Kak
MarMaTHYeCKHe Nopoibl. ['HmoTe3a MeTacOMaTHUECKOTO reHesuca Brep-
Bble, TO-BHANMOMY, Oblta BbicKasana A. H. 3asapunxmm (1947), ko-
TOPBIH  YCTAHOBUJI, UTO PAJ MeTacoMaTHYECKHX MpeoGpasoBaHuil
B NlerMaTMTax OOBIMHO HAauMHAETCH € anbOHTH3AUMH, II031Hee o6Gpasy-
0TS Tpeil3eHsl, Oepe3uTsl H ADVrHe Gojee HH3IKOTeMIepaTypHbIe Mopo-
a6, OH OTMETHJI, 4TO Te Ke NpPOIECCH, a TaKkKe CONYTCTBYIOIIHE WM
aKUeCCOPUH MOTYT MPOABASTBCS U B rpanutax. [loznuee, ocobenno
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nocae pador A. C. MNasaenxo (IlaBresko m Ap., 1960), A. A. beyca,
A. A. Cutnuna u apymux (Beyc, Cutaun, 1961; Beyc, 3anamkosa,
1962; Beyc u np., 1968; Beyc, 1968; u ap.,), mpeacTaBieHns 0 MeTaco-
MATHUECKOM TeHesHce MOJYUHJIH IIMPOKOe pacnpocTpanenue. Ilpusna-
Bad METACOMATHUECKVIO TIPHPOAY aabOMTH3HPOBAHHBIX NPAHUTOB, PEL-
CTABHTEJNH 3TOrO HanpabjeHus JaJeko He eIHHOAYWIHbl B OLCHKE
IPUHINNAAMBHON POJH  OTAEJbHBIX ~METACOMaTHYECKHX IIPOLECCCOB
B (OPMUPOBAHUH PEAKOMETaJbHOH MHHEpaTH3alHt, NOCAe10BATENLHO-
CTH THX TIPOLIECCOB, XapakTepa cBfA3eil ¢ «MaTePHHCKHMH» TPAHHTAMU.

BOJBIIHHCTBO [10J14araeT, YTO PELKOMEeTalbHble aJabOHTH3HPOBAH-
@ple DPAHHTHL OGPa3yloTes B pe3yibTaTe MeTACOMAaTAYECKOH nepepa-
GOTKH HOPMAAbHBIX OHOTHTOBBLIX I'DAHUTOB (HJH JIEAKOKPATOBBIX pa-
HUTOB MO3JHUX (a3 BHEIPEHHS) mocaeMarMaTHuecKHMH PaCcTBOPaMH,
reHeTHYeCKH CBSI3aHHBIMH C ITHMH JKe TPAaHHTaMH H [peTepneBatoilt-
MJ# 3AKOHOMEPHYIO 3BOJIONMIO BO BpeMeHH u mpocrpanctse ( Beyc n
ap., 1962; Beyc, 1968; KosaneHko, Kosanb, 1968; Koeanp, 3uameH-
cknit, 1969; Kosaab, 19716; u ap.). Ilo MHeHHIO APYTHX aBTOPOS, OHH
BO3HHKAIOT 3a CUET MeTacoMaTH3Ma i TDHIPOTePMATbHOH J1eATelbHO-
CTH B CBfI3H C NYJbCAIHOHHBIM MOCTYIIEHHEM CIelHa i3HpoBaHHbIX
PACTBOPOB, BLUIEISBIINXCS IHOO HA OCHOBHBIX CTANHAX MarMaruic-
CKOll AMCTHIUISILNE KpHCTananayoueiics marmoii (FoBopoB, 1964), qu-
60 TyGHHHBIM IICTOYHUKOM, HMEIOUIHM NapareHeTHIecKylo CBA3b CC-
xomubivn rpanntavu (Stemprok, 1965). B omienbHbIX paboTax B Ka-
yecTBe BeJAyIIero MexaHH3Ma 00pa3oBaHusi MOJOOHLIX TOPOI BhLIBH-
raloTCs TPOIECChl MYJAbCAMOHHOH — KpHCTaAAu3aln H CBAI3AHHOH €
HEMH TOIMILHKIHUCCKON 3BOJIOIHA  MocJeManMaTHueckix pacTEapoB
(ITotanwes, 1965; [Toranbes, ManukoBa, 1965; m ap.). Hexoropbie #c-
CJle10BATENH, OTBOAS OCHOBHYIO POAb B (GOPMUPOBAHIN PEIKOMETATb:
HOIl MHHEPAJH3AUNH aJbGHTH3HPOBAHHBIX IPAHUTOB HOCHEMArMATHYE:
CKHM TpOIEccaM, JOMycKaoT obpasoBaHue onpeeJeHHON uacTi peil-
KOMeTa/JbHBIX AaKLUeccopHesB M B MarMaTHYeCKylo CTaluio (Ioxoab-
ckuit, 1964). '

[TpeyicTaBaeHns 0 MarMaTiueckoM reHe3uce PeIKOMETaIbHbIX a/1b-
GUTH3MPOBAHHLIX DPAHHTOB TEPBOHAYANbHO GA3HPOBAVIHCL NVIABHLIM
obpazom Ha paboTax HecaeoBaTeael MpoOBHHIHE «MOJOIBIX> TpaHH-
toB Hurepuu, TPaKTOBABIINX 3TH TMOPOLBI KAaK KOHEUHble nuddepen-
HMAaThl eAHHOM HCXOAHOK MarMbl 0a3aJbTOBOTO COCTaBa (Jacobson e.a.,
1958 u mp.; Williams, 1955—1956; Aneabunn, Peabavan, 1958; u
ap.). Heo6xoaumo 3aMeTHTb, UTO B PAIC paboT 1Mo TOMY PaHOHY MPH-
3H4BaJHCL BTOpHYHAs, AeliTepuyeckas TpPHPOAA anpbuta (Jacobson
e.a., 1958) u Bemyllee 3Hauerne aibOUTH3ALNI B oOpa3oBaHuH MHHE-
paansopannux rpanuronnos (Wright, 1970; Brown, Bowden, 1973).
Bpayn n Boylen B kauecTse aabTepHATHBHOIO MexaHuaMa JonycKa-
0T TaKiKe KyMyJSIMIO BCILIBIBAIONIHX H3 IATHHTEHHOH MarMbl ajb-
OMTOBBIX KPHCTAJJIOB.

K creunduyecknm npoaykram Ax(hepeHuHanni MarMbl HOpMaJ/ib-
HBIX GHOTHTOBBIX DDAHUTOB OTHOCH/IH aMa30HHTOBbIE aabOHTOBbIE Tpa-
mutl B. B. Apucros, E. A. Crankees, P. M. Kouncrantunos, O. L. Jle-
supxuii (Apucros u ap., 1956; Jlesnukui u ap., 1963). Marmarnye-



CKasi THNOTe3a NPUHATA H B psje Apyrux pa6or (FaBpuaun, 1957;
Kyabmenxo, Akennn, 1965; u ap.).

Op’HDHHa.ﬂhHOﬁ TOUKH 3peHus npuiepxusaerca O. Hoppumr,pac-
cMaTpuBaloluii obGpasoBaHme HATPOBEIX NDPAHHTOB (C JIGNHIOJHTOM)
YraHael Kak TPOLECC MeTAacoOMAaTHUYECKOH IPaHHTH3ALMH BMeIlaloniux
CcyllecTBeHHO HaTpoBBIX ByakaHutoB (Knorring, 1960).

BaXHbIM MOMEHTOM [Pa3BHTHSi TEHETHUECKHX TNpEeNCTABJICHHH $B-
Jsercs NpH3HAHIE BO3MOMKHOCTH MPHHIUIHAILHEIX DPa3JHuMil B Mexa-
HH3Me 06pa3oBaHHS OT/ENbHBLIX THIOB AaJbOHTOBLIX N'PAHHTOB, B Iep-
BYIO OYepenb, TPAHHTOHAOB IEJ0YHOrO H maioMasutoBoro psigos (Ko-
Basenko, Kosanb, 1968; Tyrapuxos u mp., 1968).

B macrosiuiee Bpemsa HanbGogee pa3paGOTAHbI TPH MOJEIH TeHE3H-
ca pelKOMeTaJbHBIX MIOMA3HTOBBIX aJbOHTOBLIX TPAHHTOB:

1) «amorpanuTHas», o6GocHoBaHHasi A. A. BeycoMm ¢ koajeramu
(Beye u mp., 1962; Beyc, 1968 m 1p.,) M nouayymBIinas IIHPOKOE IPH3-
HaHHE CpPedN Teosoros;

2) «OHrOHHTOBAM» MOJIENb FeHE3HCa PeTKOMETAJbHBEIX aJ1bOGHTOBBIX
TDaHMTOB JHTHH-TOpHCTOro THha, pa3sBuBaeMas B. M. Kosaaenxo
(Kosamnenko, Kysemun, Jlennmkos, 1970; Kosaaenko, 1972; KoaJjeH-
KO H y1p., 1972 u mp.). Mosgenb OCHOBBIBAETCS Ha 3KCINEPHMEHTANbHLIX
JlaHHBIX, IO CHCTeMAaM (€ JIETYYHMH KOMIOHEHTaMi, a TaK¥XKe Ha Je-
TaJbHOM H3YYeHHU BeleCTBEHHOTO COCTABA U KHHETHKH KpHCTaJIJlllSa—
UHH KBADIEBO-TONA30BBIX KepaTOYHPOB (OHTOHHTOB);

3) «merMatuTOBasi», B KOTOPOil NPEANPHHATA NONBITKA COBMECTHTD
OCHOBHBIE IOJIOKCHHS MarMaTHYecKoH M TMOCTMAarMaTHYeCKOH THIo-
me3 (unsdypr, ®eavuman, 1972; Jyroeckoi u ap., 1972).

[eneTnueckas HHTEPIPETALHS pPEIKOMETAJbHBIX AJbOHTOBLIX Npa-
HHTOB OTpeneasiencs MPHHLIMIHAILHBIM [PelleHHeM KOPEHHOTO BOTIPO-
ca (DU3HKO-XHMHUECKOH MEeTPOJIOTHH anorpaHHTOB M IErMaTHTOB —
BOMpoOca PacTBOPUMOCTH BOAHBEIX (BJIIOMI0OB B CHIHKATHOM NPaHHTHOM
pacrzaBe. Kmaccnuecknvu skcnepuMmentamu (Goranson, 1931, 1938;
Tuttle, Bowen, 1958) noxkasana oOrpaHHdesHas PacTBOPHMOCTb BOJIbI
B pacnjaBe adbOHTA M JEHKOKpPAaTOBOTO TpaHHTa B 00J4CTH JaBie-
HHA M TeMIepaTyp, IOCHOJCTBYIOLHX B 3eMHOH KOpe, H, CIe10BaTelb-
HO, (PM3MKO-XHMHYECKash BO3MOXKHOCTb IOCTMarMaTHYecKoro o6paso-
BaHug anonpaxnToB. Takas BO3MOKHOCTb OJHO3HAYHO TOATBEPHKIAET-
¢ 3IKCIEePHMEHTaMM TI0 MOASTHPOBAHHIO TIPOLECCOB NOCAeMarMaTHye-
cxoro mpeobpasosanns rpanntoB (MBanos, 1962; Bapuem, 1970; Ba-
aunxuit, Komosa, 1971; 3apaiickuii, 3eipsinos, 1973; n ap.).

[Tocnenyomue sKCNepUMEHTH B QHCTEMAX CHJIMKAT — JETy4He
110Ka3aJiM, YTO YCJI0XKHEeHHEe COCTABAa BOJAHONH (DAa3bl CYLIECTBEHHO H3Me-
HAET TeMuepaTypy maasjiexust cunukara. «[loGaskn» CO, NHj;, SO;,
P05, HCI mosbimaer ee, a HF n LiO; —mounnxator (Wyllie, Tuttle,
1959, 1961, 1964). Ilpu nobGasinennn HF meHsiencs Taxme COCTaB 3B-
TeKTHKH. [ToBbimenune aaBaeHus BOAB B cicteme fo 10 k6ap npuBOAHT
K NMOHHXKEHHIO MHHHMYyMa miasjeHus o 625°C W cocTaBy 3BTEKTHKH
56%A6, 21%0p m 23%Ks (Tuttle, Bowen, 1958; Luth e.a., 1964;
cM. puc. 28). B cBs3n ¢ 3TUM OBIIO BBICKA3aHO [MPEANIONOKEHHE O
BO3MOKHOCTH  HeIPePHIBHOIO Mepexoja paciias — pacTBOp Iaie
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B HOPMAJbHBIX H TIIOMAa3HTOBBLIX TDPAHHTHBIX MarMax MpH yCJI0BHA
AHOMAJBHO BBICOKHX COJ@PMKaHMH B HUX TAKHX KOMIOHEHTOB, KaK JIH-
it 1 ¢prop (Tarra, 1961; Kosamenxo, Kosaxb, 1968; Tyrapnuos u
ap., 1968).

Sra runoTesa NMoA0KeHa B OCHOBY «OHTOHHTOBOM®» M «IErMaTHTO-
Boii» Mozeaeil. B ofeux MoAeasx Ajs OOBACHEHHs H3MEHEHHs cocTa-
Ba MOPOJ B CTOPOHY IIPONPECCHBHOIO OOOTAIIEHHS €ro anbOHTOM (QM.
puc. 28) nonmyckaencss TaKkKe aHAIONHs MeXKIy BJAHSHAEM HA COCTaB
IPAHHTHON 3BTEKTHKH BBICOKHX JIaBJEHHI BOJBI H BBICOKHX KOHLEHTpA-
nuit  autHs u Gropa B cHcreMe. JlorHUeCKUM ClEACTBHEM MOAOOHOMH
CXeMBl SIBJASETCS TIPH3HAHME «IeHTPOOeKHOro» (CHU3Y BBEPX) HaNpas-
JeHHsi KPHCTAJIH3AalMH HHTPY3HH OT HEKOTOPOro YpOBHS, KOTOpOe
ofecrneunBaeT «OTTOHKY» H He0OXOZHMOE HAKOIIEHHE JIETYYHX KOMIIO-
HEHTOB B BePXHHX UacTAX HHTPY3HBHBIX Kymosos. Habaonenns, noa-
TBepKAAlOUHe NOLOOHBIT Xapakrep KPHCTANIH3alHH, NOKa OTCYTCT-
BYIOT.

AHaau3 3KCNepHMEHTANbHBIX JAHHLIX # MaTepHajoB MO INPHPOI-
HLIM 0OBEKTAaM TOKAa3biBaeT, UTO B peaJbHBIX HOPMAJbHBIX H INIIOMAa-
3UTOBBIX NPAHHTOMIHBIX CHCTEMAX TPY/AHO OXH/ATh pPeanH3alud Hemnpe-
puiBHOro nepexoia pacmias— pacrtsop (TyrapunoB u Ap., 1968; Io-
Gpenos u Ap., 1970; bapuem, 1970). B 4acTHOCTH, KOHLEHTPALHH Li,O
(1,5—5,7%) u HF (5—12%) B yxkasaHHLIX SKCNEPHMEHTAJbHBIX CHC-
TeMax B HECKOJABbKO pPa3 MPEBOCXOAAT HalaiofaemMble B  aJbOHTH3HPO-
BaHHBIX DpaHHTax M HX cy63(py3HBHLIX aHajorax, OHMOHHTAX (Kosa-
aenxo, Kysbmun u ap., 1972), npuuem npu AaB/JeHHAX 3HAYHTENLHO
Goabmnx (2,75 KGap), ueM MOXKHO OXKHIATh s FAyOHH (GopMHPOBA-
Hus anbouTH3NpoBaHHeX HHTPY3Hil (0,4—0,8.x6ap).

U «ourountosas» (Kosamenxo, Kysbmun, Jlernukos, 1970) u
«nermatutoBasy (Jlyrosckoit m Ap., 1972) mozxean mnpeaycMaTpHBAIOT
ABTOMETaCcOMATHUECKYO NMepeKpHCTaIIN3annio noposl. [lostomy, cTpo-
ro roBopsi, HabJioaeMbie TTapareHe3nchbl MOXKHO pacCMaTpHBATL Kak
nocJeMarvMaTHUecK#e, [IpHHIHNHAJbLHO® OTJIHYHE «MarMaTHYecKOH»
TPAaKTOBKH OT «METAacOMATHUECKOH» B 3TOM C/yduae COCTOMT B IPH3HA-
HUH ONpejesiollell pOaH MarMaTHueckoro srana B (QOpPMHPOBAHHH
BelIeCTBEHHOro COCTaBa aJbOHTOBbLIX I'PAHHTOB.

Takum 06pa3oM, JKCIepHMEHTalbHEE JaHHbe M TEOpEeTHIECKHE
COOGpaKeHNs MOKa3bBAIOT PU3HKO-XHMHYRCKYIO BO3MOMKHOCTH obpa3o-
BaHH$g MJIIOMA3UTOBLIX a/JbOHTOBLIX NPAHHTOB H METACOMATHYECKUM, H
MarMaTHYeCKHM MyTeM, XOTH peagu3alHs TOC/TeLHero B MPHPOJHBIX
YCIOBHSAX, OUEBHIHO, MeHee BeposTHA. [Tostomy peuteHue TIpOGJIEMbI
Ha710 MCKATh B NPAMbBIX HaGMONEHHAX 00CYK1aeMbIX 00BEKTOB.

B rn. Il 6bliu mpoaHaan3upoBaHbl (akTHUECKHe JaHHbIE, TOXL-
TBePKAAIOUIAE [OCAEMArMaTHYeCKYl0 MeTacOMAaTHYECKYIO TPHPOALY
anbouTnzannn, K HEM OTHOCATCA: 1) <«mocnenepTHTOBEIH»  BO3pAcCT;
2) cBSI3b C Pa3pbIBHLIMH HAPYNICHUSMH, TPEUIHHOBATOCTLIO H KOHTAK-
TAMH HHTPY3H{l He3aBHCHMO OT HX (GOPMBI; 3) Ha/jOXeHHe Ha JaHKH
nepBoro stana; 4) 30HaJbHOCTb a/1bGHTH3UPOBAHHEIX MOPOJ, TEHAGHIIHS
K oGpasoBaHuio Gosee MPOCTHIX MapareHe3ncoB BIVIOTH N0 KBAPLeEBBIX
¥ aHXUMOHOMHHEepAJbHBIX aJbOMTHTOB; 5) uacras NPHYPOUEHHOCTD
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KOHTAaKTOB MeMk1y 30HaMH aJbOMTH3HPOBAHHBIX TPAHHTOB K 3Jemei-
TaM NEpPBHYHOH HEOAHOPOIHOCTH MAaCCHBOB (nafikaM, KCEHOJHTaM,
KPYnHBIM TpeinnaM); 6) rpyGocuMMeTpHUHAs 30HAJABHOCTL I14CTO06-
Pa3HbIX Te€J W MEJKHX ano(H3, KOTOPYIO HEb3sl 0OBACHHTL MeXaHH3-
MOM KpHCTaJ/UIH3alHH <«CHH3Y — BBEpX» B PaMKax MarManiueckKiix
npeicTaB/IeHHi; 7) CTPYKTypa M COCTaB amoOIPYNTHBHLIX Gpexuuii.

MeTtacomaTnyeckoii Ipupofe aabOMTH3AMHA B GOJbIIEH Mepe co-
OTBETCTBYET H NPAKTHYECKH HENpPepLIBHLI CHEeKTp cocTaBa aibOHTH3H-
POBaHHBIX MOPOA: OT ¢1af0 H3MEHEHHLIX TPaHATOB 1O aJLOHTHTOB.
[Ipuuem obnactb cocraBa IVIOMAAHBIX METaCOMATHTOB IPOCTHPAETCS
B CTOPOHY aabGHTOBOrO yria AHarpaMMbl 3HAUHTEILHO JaJblle IBTEK-
THYECKOH TOuKH Aas 10 kGap naBiaenus BOAbl, 1OCTHras OIS aTbOHTH-
TOB (CcM. pHC. 28).

C npepcraBneHHAMH O METACOMATHYECKOM LIEJOUHOM XapaKTepe
anbGHTH3ALMA XOPOLIO COMVIACYETCs «BOJHOBOE» pACHpe/eNeHne pef-
KHX 3JeMEeHTOB, OTHOCHTENbLHOE MOJ0KeHHe HX MAKCHMYMOB M 3BOJIO-
UMK OTHOLICHHH DEIKHX 3/IEMEHTOB B aJbOUTH3HDOBAHHBIX TpaHHUTAX
(cm. . VII).

Meracovarnueckad npupola MYCKOBHTCOAEPMAUIUX mapareHe-
3HCOB aabOHTH3HPOBAHHBIX NPAHHTOB, NO-BHAHMOMY, HE BBHI3bIBAET
COMHEHHil y GOJbIIMHCTBA HCCeN0BaTeNeil, B TOM YHCJAE H y CTOpOH-
HHKOB «OHTOHHTOBO#H» Mmojaeau (Tyrapuuos u nup., 1968; Kosanenxo,
KoBasp, 1968). Mexay TeM B MacCHBAX MYCKOBUT-JIENUILOTHTOROTO M
aMOJTHIOHHT-NENHI0JHTOBOTO TAPareHETHIECKHX THIOB YCTAHOBJICHO
HaJIOXKeHHe NapareHesucoB C JENHAOJHTOM M TONA30M Ha MyCKOBHTO-
Bble aabOHTH3HPOBAHHbIE TPaHUTHL. BO3MOKHOCTL 06pa30oBanus «JIHTHIL-
(TOpHCTEIX» aNbOHTOBLIX TPAHHTOB METACOMATHYECKMM NYTEM J0Ka3bl-
BaeTcsi TaKXKe MX MPHCYTCTBHEM B 3K30KOHTAKTOBHIX OPE0Jax H amno’-
PYNTHBHBEIX OPeKuHsiX anbOHTH3HDOBAHHBIX MHTPY3ui. MeracomaTnuec-
KHMH  SIBJSIIOTCSI aJbOMTHTBI TPHKOHTAKTOBBLIX M TPEUIHHHBIX 30H B
MacCHBax BCeX NapareHeTHYeCKHX THIIOB, HMEIONlHe YeTKHe NpH3HaKH
METacoMaTH4YeCKOH 30HaJLHOCTH M HaubGoJee MPUMHTHBHBIL (COCTAB.
[Tepsbie HcenenoBaHUsT BKAIOYEHHI MHHepasooOpasyiomeii Ccpeasl B
KBapue «IHTHH-(QTOpHCTHIX» anorpanutoB (Basapos, Kocaae, 1972;
H JIp.) YCTAHOBW/IH a30BO-3KHJIKYIO, BOJHO-YIIEKHCIYIO NIPHPOAY BKII0-
YeHHH H OTCYTCTBHE B HEM BKJIOYEHHH CHIMKATHBIX PaclaaBoB.

Takum oGpaszom, HMEIOTCS HECOMHEHHBIE CBHAETEILCTBA METaco-
MaTHYECKOro 06pasoBaHusi NapareHesHcoB aibOUTH3UPOBAHHEIX TPaHH-
TOB BCEX pPAaCcCMOTPEHHBIX TNapareHeTHYeCKHX THIOB. EcTecTBeHHO,
BO3HHKAET BOMPOC O BEPOATHOCTH PEaTH3AUMH «MATMATHYECKHX» MOJe-
Jieil B PHPOAHBEIX ycaoBHsX. MeXols H3 CKa3aHHOrO BBILE, «OHTOHHU-
TOBAsi» H <«IErMaTHTOBAsf» MOJEIH IOJIKHBI BCTPEUaTh MEHbIIHe 3a-
TPyIHEHHsT NpH OO0bACHEHHH GOPMHPOBaHHS KyIOJOBHIHBIX MaCCHEOB
JIENIMI0NUT-GHOTHTOBBIX aJbOHTOBBIX TPAHHTOB, TOAOGHHIX OMHCAHNBIM
B Bocrounoit Monronun u Ceseprom Tsinb-Illane (Kosaaenko, Kysb-
MHH M 1p., 1971; JlyroBckoir m ap., 1972). Haubonee BnevaTIsionHm
APTyMEHTOM MarMaTHYecKoro reHeanca MOLOOHBIX IMOPOI, KOHEYHO,
SIBJISICTCS] CYLLIECTBOBAHHE OHIMOHHTOB — CY03((QY3HBHLIX aHAJOTOB a/b=
GHTOBEIX NPAHHUTOB «JHTHH-(GTOPHCTOrO» reoXUMUuecKoro Tuna. OnqHako
€CJIH JIONYCTHTH BO3MOXKHOCTh BO3HHKHOBEHHS OHTOHHTOB B Pe3yJbTaTe
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METAMATMATHUECKOTO B3aUMOAEHCTBHA NPAHUTHON MarMbl # OCTATOYHO-
ro pacrsopa (Kopxuuckuii, 1974), T0 5T0T aprymeHt, [0-BHAHMOMY,
TaKiKe HeJIb3sl MPH3HATD PellaloinM.

OrmeuenHoe (yHAaMEHTaAbHOE CXOICTBO IVIABHDLIX ocoOeHHOCTeH
cOCTaBa H CTPO@HHS MACCHBOB aJbOHTH3HPOBAHHBIX I'DAHHTOB pas/ud-
HBIX TMapareHeTHUeCKHX THIIOB, He 3aBHCAllee OT YpPOBHS CoepKaHHT
anTast ¥ GTOpA B HHX, OYEBHIHO, CBHAETEJBCTBYET O CYLIECTBOBaHHH
Gosee oOLell MPHUMHBLI MOSBJEHHA PEAKOMeTaJbHBIX TIJIIOMa3HTOBBIX
aIbOHTOBBIX NPAHHTOB, UeM BLICOKHE KOHUEHTpaunu JHTHA | (TOpa B
marme. Takoi npHuHHOil MOMKeT ObiTh YCOHJIEHHE B ONPENENSHHBIX yC/10=
BHAX 0Ol AJ5 MOJAeBOIINATOBbLIX PAClJaBOB TEHIASHIHH K HaKoIIe-
HHIO HATPUsI B OCTATOUHBIX MKHAKOCTSIX MPH TOHHAKEHHH TEMIEPATYpPbi
B mpoliecce HX KPHCTALIM3aWuyd (CM. T VIII). B Goabluefi uvacTu
CyuaeB ITOT MPOLECC COMPOBOKAACTCS TaKkKe HAKOMIEHHEM ¢dropa,
JHTHS W DPAHUTOHJHLIX PEIKHX 3JIE€MEHTOB, KOTOPOE B 3aBHCHMOCTH OT
MapareHeTHYecKoro THIA MAaceHBa MOKeT ObiTb MPOSABJICHO B pasHoi
CTeNeHN Y PasU4HBIX 3JeMeHTOB. FICX0/s H3 NPHBENCHHBIX cooOpaxKe-
HUil, Mbl MOMBITAEMCSI PACCMOTPETh Psil OCOOEHHOCTEN MIIOMa3HTOBBIX
aALOHTH3HPOBAHHLIX TPAHHUTOB B PAMKaX «METaCOMATHYECKOH» KOH-
HENuH HX TeHe3nca.

I1.@u3uro-XxNMHUYCCKETEe MApaMeTpsl nocieMarMaTnieckoro
MHHEPAT000PA3OBAHNA B MACCHBAX
aTpONTH3HPOBAHHBIX TPAHNTOR

Hasaenue. Jlaslenue, B MepBOM NPHOIHKEHHH, MOMXKHO MNPUHATL
6auskuM K aurocratnueckomy (Cmut, 1968). Bo Besikom ciyuae, oHO
He JIOJZKHO OMYCKATbCs HHIKe THAPOCTaTHYECKOrO M, CYAs MO OTCYTCT-
BHIO 3KCIJIO3UBHBIX H CTPECCOBBIX CTPYKTYD, CHJIbHO INpPEBBILIATL HaB-
nenue Harpyaku. Mcxomss w3 npeanaraemofi rayGuibl GopMHPOBAHHSA
aabOUTH3NPOBAHHBIX rpanuToB (1,5—3 kM), OHO MOXKeT GBITb OLEHeHO
pesnupnoit  0,3—0,8 x6ap npu HmkHeMm mpepene 0,15—0,30 x6ap.
Banskoe K ykasanHomy snavenne gasaenus (0,5 kG6ap) moaydyeHo ISt
rpeii3eHH3UPOBAHHOrO Kynoaa yuactka «lQxuoro» (cu. ra. I) na ocuo-
BAHHH H3yueHHs Ca30BO-KUAKHX BKJIOUeHHil B o0pasuax KBapua 3
#&na u MetacomatutoB (Asexud u ap., 1970).
 Auanornunbie uccaenoanus, nposenennsie JI 1. Basaposbim 1
5. A. Kocascom (1972) ans anbOHTH3HPOBAHHLIX TPAHHTOB LIHHHBA/Ib-
JUTOBOTO THIA, MOKa3a/1y BEPOATHOCTb HEO HHAKOBOH BeJHUYHHBI JaB-
JeHns NpH MHHEPan000pa3oBaHUH PAasiHUYHLIX TNOCAEMAarMaTHYeCKHX
crannii. B 4aCTHOCTH, MOMHO TOJAaraTth, 4TO METACOMATHUTBI paHHEH
craany (anbOUTH3HPOBAHHBEIE TPaHUTE) 06pasyloTes rpu GoJaee BbICO-
KHX, GJH3KHX K JUTOCTATHYECKOMY HJIH JlaxKe IMPEBHIIAIONIHX ero, 3Ha-
‘yenusix AaBJeHHS, TOTAa KaK MHHEpPaJ000pas0BaHHe MO3AHHX cranui,
A6 KOTOPBIX XapaKTepHbl KUJbHBIE (GOPMLI MPOABACHHS, NPOTEKAET B
YCJIOBHSAX, MPHOJHAKAIOINXCA K THAPOCTATHYECKHM.
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Temneparypa. ConocraBaeHHe IaHHBIX, XapakTepH3YIONHX TeMIle-
patypy (opMHpOBaHHS NapareHe3HUCOB IMIABHBIX NOCAEeMarMaTHUECKHX
Temnepatyp (OpMHPOBaHHS NapareHe3ucoB TJIABHHIX MOCaAeMarMaTH-
YeCKHX CTaJMil B MaccHBaX albOMTH3HPOBAHHLIX FPAHUTOB, NOKA3bIBAGT
XOpOMYI0 CXOJHMOCTb pe3yabTaTOB pAa3NHYHLIX MeTOf0B (Tab.a. bl).
3HaunTelbHbIE OTKJIOHEHHs HMeloT Jjuiib gauueie JI. IlI. Bazaposa n
1. A. Kocasca (1972). Bo3moxHble TIPHYHHBI 3TOrO, [0-BHAHMOMY,
CBSI3aHBI C MPHCYTCTBHEM BKJIOUEHHII Pas3JHUHOTO THNA (PEJHKTOBLIX,
NePBHYHLIX, BTOPHYHBIX), B TOM YHCJEe W 3aKOHCEPBHPOBAHHBIX BKJIO-
yeHH#H (IO 10B MarMaTHUeCKOH cTaJuM B KBaplie albOHTOBBIX TPaHH-
TOB, a TAKKe Ha/J0XKEHHeM Ha aJbOUTH3UPOBAHHbIE TPAHUTLI KBApPLEBO-
aMa30HHTOBOIO METacoMaTH3Ma, BechbMa XapaKTepHOoro s anbOuTo-
BbIX 'PAHUTOB JAHHOTO THIIA.

Jlnsi OLeHKH TeMmiepaTyp o0pa30BaHHs MYCKOBHTCOAEpKAILIHX Ta-
pareHe3ucoB HaMH Oblla Tak:Ke NPEANPHHSATA TONBITKA NPHMEHHTDH
amarpamMmy cucreMbl MyckoBuT — naparonut (Engster, Joder, 1955),
KOTODasi B TeX Ke LeasX HONOJb30Badach MHOTHMH UCCJAELOBATEISIMHU
(Grootemaat, Holland, 1955; Engster, 1956; Hukanopos, Muxaiinos,
1964; u ap.). OnHako aHanu3 NOJYYeHHBIX HNdHHBIX II0KasaJj, 4TO
BO3MOKHOCTH HCHOJB30BAHUS 3TOH AHATPaMMbl B TeOTEPMOMETDHH
CIOXKHBIX MPHPOJAHBIX cHcTeM BecbMma orpaHnuensl (Kosamb, IOpuenko,
1969; Kosaab, Opuenko, Hukonaesa, 1970). Panee Kk mopoGHoMy ke
BoiBO 1y mpuiies A. A. [Tomos (1968). B mamem caydae BO3MOXKHO
JHIIb OTHOCHTENbHOE CpaBHEHHE [apareHe3dcoB pasHLIX CTalHil BIIpe-
Jlenax oaHoro MaccuBa. Takoe conocraB/eHHe VeTaHaBiAuBaeT GoJiee
HHSKOTeMIIePaTYPHbI XapakTep rpeli3eHOB 110 OTHOWIEHHIO K mapare-
HesucaM aJbOHTH3UPOBAHHBIX FPAHHTOB.

[MpuHnmas BO BHHMaHHE, UTO B NPHPOJAHBIX cHcTeMaXx Pu,o0<<
< P su BEPXHUIH TEMIIEPATY PHDIH Npefiedt a/bOHTH3aLHH MOMKHO OLLCHHTD
anavennem mnopsaka 520—530°. OH xopomo coraacyercsi ¢ BhIBOZaMH
H. I1. MsanoBa (1962), caenaHHbIMH Ha OCHOBAHHH 3KCNEpPHMEHTAJb-
HOI0 MOJIEJINPOBAHHS aJb0OHTH3AUHH AJIOMOCHIHKATHEIX MOPOJ.

Ha ochoBe npuBeIeHHbIX TaHHBLIX MOMKET GLITh HAMEUeHa CJAeNyio-
llasi TEMNEpaTypHasi rpajalus IJIaBHBIX [OCJeMarMaTHYeCKHX CTaAui
B MacCHBaX anbOHTH3HPOBAHHLIX TPAaHMTOB: aJbbuTH3anusg — 520—
460°, kBapueBo-Kasjuinatosoe 3samenienne — 480—300, rpefizeHnsa-
unsi — mMeHbie 320—270°,

HekoTopoe nepekpLiTHE TeMIepaTypHBIX HHTEPBAJOB PasJIHYHBIX
cTaauil M 3HAUMTEbHOE HX yBeaudeHwe s Gojee MO3AHHX CTaAHil
CBHJIETENBCTBYIOT 06 Onpe/e]eHHBX Pa3/JHUHAX TeMmIepaTypHOil 3BO-
JAIOLHH  KHCJIOTHOCTH-LIEJOUYHOCTH — MOCAeMarMaTHYecKHX (JIIOHI0B B
MacCHBAX pA3JHUHBIX THIOB H O CYLIECTBEHHOM H3MEHEHHH YCJIOBHH
MHHepasaoo0Opa30BaHus KaxKJA0H H3 craauii Bo BpemeHH. [locaennee
NPEKPACHO HJIIOCTPHPYETCST H3MeHeHHeM MOpP(OJOTHH, CTPYKTYPbI H
cocTaBa XMJIBHBIX 00pa3oBaHHil cTaJHil KBAPUEBO-KAaJHLINATOBOTO 3a-
MEIIeHNs H rpefiseHu3auun Bo Bpemenn (cm ra. I u II).

Boaburoit vHTepec BhI3biBaeT GoJee Y3KHH 10 CPaBHEHHIO ¢ MPO-
neccaMHi CTaJuil Bo3pacTalolleil KHCJIOTHOCTH H KHCJOTHOTO BbILEJa-
YHBAaHHS TeMIlepaTYypPHbIH HHTEPBaJ paHHEH LIeJOYHOH crajuu (aabOu-
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Tadanma 51

Peayaviaror oyenku remneparyp Mumeparoobpas’osaHus 8 nocaeMasmarudecKue cra-
ouu opMUPOBAHUS MACCUBOB AALOUTUSUPOBAKHLIX 2PARUTOR

MutepanbHan accounauns, nopoga, peakuus

Temnepatypa. 'C

CeslliKa, MeTof

Bepxuuii npenen crabuasHOCTH Jenu-
JA0JHTA (TPHAHTHOHHTA) B cCHCTe-
Max, HachlUIEHHBLIX KpeMHeaeMoM

Peakuusa Aernjipataunn  MYCKOBHTA B
HNPHCYTCTBHH KBaplia

Peakuus pasnoxenus anbburta na na-
PAroHHT H KBapu

Peakuus samemienns anb0ura naparo-
HHTOM B YC/JIOBHSIX HACHIIEHHS CHC-
TeMBI TJIHHO3EMOM

Bepxuuii npegesn ycroflunBoctH ABYX
KHCJBIX  nJaardokaasos (A6<3 u
AG>3)

O6pasoeanre aacGuta
€ MYCKOBHTOM

B accouHalnm

LIHHHBEI.}']I)_[[HT-E Ma30HHT-aaLOHTOBLIE
alorpaHuThLl

LnnnBaabanT-aab01T-aMa30HHTOBLIE
anorpaHHTh

LluuBanpanT  (KpHOGHIHT)-aMa30-
HHT-a/Jb6HTOBLIE AMOrPAHHTBI

AnbOHTH3HPOBAHHBIE TDAHATEI

Ilocnemarmaruyeckas
IPaHHTOH/0B

aneOHTH3AIHSA

< 564
(npu PH.O=
~0,5 xbap)
~ 535
(mpn PH,0 =
=0,5 kbap)
500
(npu PH,0 =
=1,0 kbap)

540
(npu PH,0 =
=1,0 x6ap)

550

<< 500—520
(PH,0 =1,0 k6ap)

640—710

200—560
5256—560

410—620
200—350
440—480

400—520
200—320
360—380
490—520
520—530
490—500

450—550

Munoz, Engster,
1965

JKapukos u np.,
1972

Hsanos,
1973

[ ycbluu,

To xe

Smith, 1972

Hpatios, 1962
bBasapoe u ap.,
1972
a) roMoreHH3a-
1K nepBHY-
HLIX  BKJIOYe-

HHIL B KBap-
e

6) TC JKe, BTOpPHY-
Hble  BKJIIOYEHHA;
B) smetos bapra

To xe

Hauupie ra. 111:
meron bapra,
1962; nmarpamma
Psa6unkoBa, 1965;
KpHBag coJbByca
(Bowen, Tuttle,
1950)

Tosopos u ap., 1968;
roMorenHsanua M
JNeKPHNHTAIHA
BKJIOYEHHI



OxoHyaHne Taba 51

Mumepanbnast accouuauns, nopofa, peakuns | TemmnepaTypa, °C CehliiKa, MeTOA

IlorpeiizeHOBLHIE NapareHesucsl anorpa- 370—480 Tyrapuios u  Ip,
HHTOB 1968; roMoreHi-

3allHsg  BRJIOHEHH

(onmpejenenus

B. B. Haywmoga)

KBapuepo-aMasoHHTOBBIE HKHJbL Baasapos, Kocaae,
1972:

260—350 a) TOMOTeHH3alHHA
NepBHYHBIX
BK/IIOUEHHI B
KBapIE;
150—260 6) To XKe, BTO-
pHulible  BKJI0-
ueHus;
350—360 B) merox Bapra
KBapiepo-KaaniunaTossie  Meracoma- < 450—490 Tanuste . 111:

g < 400—520 meron Bapra, 1962;
~ 280—500 nnarpamma  Padun-
xoBa, 1965; kpusas
CoubBYyCa

I'pefizenoBrie 06pa3oBanns BOCTOYHO- 270—320 Anexun u ap., 1970,
ro KynoJa Maccnsa «lOxuoro» rOMOTeH I3 AL
BKJIIOUEHHH B KBap-

e

tuzanui). MoKHO TpeanosaraTb, 4TO JOCTaTOYHO MOIIHOMY HPOfBJIE-
HHIO paHHell LeJ0YHOM CTaJnu J0JKHBI cnocob6CTBOBATL YC/IOBHS TeM-
nepartypHoii crabuiM3auuH (TepMOCTaTHPOBAHHE MPHPOIHBIX cucrem),
Ha 3HaueHHe KOTOPHIX JJsl THAPOTEPMATbLHOrO PyLo0OpasoBaHus 06-
paruan punvanne @. A. Jlernnkos u B. A. Hapcees (1971).

Jnanazon Temnepatyp (GOpMHDOBaHHsS 3K30KOHTAKTOBBIX MeTa-
COMATUTOB ONpeJe/seTcst TeMIepaTypHOil CTYyNeHbIO: SHIOKOHTAKTOBAs
4yaCTh OCTHIBAIOLIEH WHTPY3HH — BMellalomias Mopoaa, TeMIepary-
pa KOTOPOit Ha Tay0uHe 3 KM NpH TpaiHeHTe 50°/km (Hmauboabiias
BequulHA A8 MOJOABIX oporennueckux mosicos; Cwmut, 1968)
poctarser 150°

TepmomeTpHUeCKHe JaHHbE MOATBEPKAAIOT perpeccHBHbBIl Xapak-
Tep NOCJIEL0BATENbHOCTH TVIABHBIX NMOCTMAarMaTHUECKHX crajpuit B Mac-
cHBax aJbOHTH3HPOBAHHBIX TPaHHTOB (anbOHTH3AIMS, KBapIEBO-KajaH-
IITATOBBI MEeTacoMaTH3M, rpefideHu3alis), YCTaHOBICHHBIH Ha OCHO-
Be aHaJH3a MX reoJOorHYecKHX COOTHOILIEHHI H OO6IIero yMeHbIIEeHHS B.
JLAHHOM PSULY Mpeie/ioB H30MophHOM CMECHMOCTH TI0PO1006pas3yIOMIHX
MHHEpPAJOB NepeMeHHOro cocTaBa. 2

AepeeaTHoe COCTOAHUE MUHEPAAO0OPASYIOUUX pACTBOPOS. ¥ nean-
Hbie 06BbeMBl BOJBI H BTOPOTO OCHOBHOTO KOMIIOHEHTa NOCJeMarMaTH-
yeCcKHX PacTBODPOB, YIVIEKHCIOTH, B 00JaCTH TeMIepaTyp (460—520°)
y nasaennii (0,3—0,8 x6ap), mnpeanosaraemMbix s anbOHTH3ALNH,
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HMEIOT GJH3KHEe 3HaYeHHS, KOTOpbie HECKOJIbKO MPEeBOCXOAST KPHTH-
seckoe (Cumut, 1968). Pacrsopenusie B MHHepanoobpasylomem daio-
HJE TPYIHOJIETYYHE KOMNOHEHTBI (COJH, CHJIHKATHI H Jp.) MOBBILIAIOT
€ro KpHTHYECKYIO TeMNepaTypy. DTO IOBBILIEHHE B KAKOI-TO CTENeHH
KOMICHCHPYETCSt BJAHSHHEM YTJIEKHCJAOTBI, NMPUCYTCTBHE KOTOPOI TNOHH-
KACT KAK KPHTHUECKYIO TeMIlepaTypy, Tak M OGLIYI0 PacTBOPSIOUIYIO
cnoco6uocts  (aonnaos (Bspuem, 1970). Mudopmauun s TouHOi
OLEHKH BJIHAHHS pPAaCTBOPEHHBIX KOMIOHEHTOB Ha YAEAbHLIT 06beM
PacTBopa noxa siBHO Heloctatouno. OIHAKO H Te JAaHHBIC B COCTABe
THAPOTEpPMaNbHLIX PAaCTBOPOB, KOTOPLIMH Mbl pacrosaraem (Basapos,
Kocanc, 1972; Tosopos u ap., 1968; JKapukos u ap., 1972; u ap.),
Ol pe/esIeHHO YKa3bIBAIOT Ha TO, YTO aAbOHTHIHPYIOUIHE DACTBOPLI 10JIK-
Hbl HAXOZUTBCA BO «(arionHOM» cocTostHuH (o Tepmunosoruu H. A. lo-
Opeuosa H ap., 1970) u umeTh yneabHble 00beMbl, OAH3KHE K KPHTHYe-
ckomy s Boawl (3,1 cm¥/r). O BbICOKOM AaB/IEHHH JETyunx BO (IIO-
HJle H en0 BCKUTAHWH TPH MOHHKEHHH JaBJeHHd CBHIETEJNbCTBYET TakK-
’e POMOTeHH3aNHs ra3’oBO-KHIKHX BKJIIOUEHHH B KBaplle a1b0UTOBLIX
TPAHHTOB H B ra30BYIO, H B XKHIKYIO (hasbl.
AnaJTorHyHble cOOGPaKeHust MpH-
locnedoBarnensrocrs BOIAT K BBIBOAY O «KHAKOOGPa3HOM»
npoyeccos (Gpems) A5 COCTOAHHH PACTBOPOB B CTaAHH KBap-
e T BRI R LeBO-KaJHIUNATOBOTO MeTacoMaTHama
u rpeiisenusaunn. [lpuyem ecan rem-
/r'*\_ nepaTypHOMy HHTEepBaJy aJbOHTH3a-

; LLHH COOTBCTCTB)"ET H3MeHeHHe Yaedb-
a‘ﬁ'“-T____:'" **““-_\;r HOro odbema guronna na 1/4—1/3, un-
\j TepBaay TrpelizeHH3aUHH — oKoJo 1/5,
TO B CTaJIHIO KBapUEeBO-KaJHUITIaTOBOro
= MeTacoMaTuimMa HOOJXKHO INPOUCXOANTEL
e 2- u 3-KparTHOe yMEHLIICHHE VAeJbHO-
ro oobeMa (JIOH1a, T. €. PE3K0e ero
€0, ynaotHende (puc. 31).
2- M3 ckasannoro BoiTekaeT JBa
BaXKHBIX chaeacTBusA: 1) «duonanoe»
. : . P COCTOsTHHE paCTBOpOB, [IpH KOTOPOM
600 400 200 T,°C  BO3MOXHO PeTPOrpajHOE pacTBOpeHHE
Puc. 3. Cxema ssomoums gucaor- oaplld (AoGpeuos u xp., 1970), no-
HOCTH-ILEJAOUHOCTH noedeMarmaTiye- BHAHMOMY, 6-"13?0-1"‘?“91"”“3 Add — pas-
CKHX TIPOLEeCCOB AJsT MAaccHBOB ajb-  BHTHSA IIPOLECCOB paHHeH LIeJNIOYHOH
GHTH3HPOBAHHBIX FPAHHTOB. CTalIHn (aJ’IBG‘H’I‘H:}‘a-HHH); 2) IHep-
0 — YpOBeHb KHCJIOTHOCTH-UIEJOYHOCTH T10- y e
POBOro pacrBOpa «MATEPHHCKOTO®» TIpaHH- quHaﬂ KOH,’IQHC&L{HH H ynﬂ'OTHe
Ta. Cra.?uu nocner\mrmamuecxogo npo- HHe pacTBOPOB IMpH Iepexole HX H3
uecca: — 3MHMarMaTHyecKas, — paun-
HAS Wenounas (aaLGHTHIAUHH), 3 — BO3- <<(1)J1!0HIlHOF0>> COCTOSIHUST B <«XKHIAKO-
pactaomeil KHCAOTHOCTH (KBAPIEBO-KalH-
WHaToBOr0 MeTacoMaTHaMa), 4 — KHCIO0T- oGpasuoe, COl’lpOBO}KI[aIOIlUjECH, KaK
goru BhILleTAYHBA HASA (r[;eit:;euﬂaamm). nokKasauJ lI C KOp}KHHCKHH (1957),
— no3anad ureynouyHas COTMpAXEeHHOTO
oca)ﬁnﬁnnn OCHOBaHHIT), 6 — sas?.rlmqmem,_ pPE3KHM BO3pacTtaHHeM AKTHBHOCTH
HasdA. HHZKHell YacTH JHarpaMmsl fo-
Kasano WH3MeHeHHEe YAeAbHOro ofbema BHAGIOTHLIX KOMHOPEHTOB’ O'-I(?BH,ILHO,
DOAM M VIVEKHCIOTH MO Mepe Manedus  SBIASIOTCA OCHOBHOH TNPHYHHOM = yBe:

a P=0,5 K6 Cuu-
oM TR Nasey, P O O™ nydemmst  KMCJIOTHOCTH  MHHEPAJo-
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06pasyiolnx PacTBOPOB B CTALHIO KBAapLEBO-KaIHILNATOBOTO MeTaco-
MATH3MA. 3aMETHM, 4TO WMEHHO B 3Ty CTajHio Hab/ioxaercd Hauobo-
Jlee CyLUIeCTBEHHOE H3MeHeHHe cocTaBa H MOpdosOTHH  MHHEPAMbHBIX
oGpazoBanuil or Golee PaHHHX H CHAOXKHBIX IO COCTABY TMerMaTonIHBIX
30H M [LIOILAJHON «aMa30HMTHM3aUHH» 10 Oosiee MO3AHHX M NPOCTHIX
Ka JJHIINATKBA PILEBBIX KHIL.

Cocras nociemazsmarudeckux pacrgopos. Jlas CyxieHus 0 co-
cTaBe aJbOMTH3UPYOLIHX (JIOHI0B Mbi paciojaraeM TPEMi HCTOUYHH-
Kamu uHGoOpMamuu: 1) nerporpaguueckuMu, MHHEPAJOTrHUeCKHMH H
reOXHMHUECKHMH [AAHHBIMH O COCTaBe METAaCOMATHTOB H TOCJIEL0BA-
TeIbHOCTH NPOIECCOB 3aMElleHHs B HHX; 2) pesysabTaTaMu HEMocpen-
CTBEHHOTO H3YYeHHsl BKJIOUEHHI MHHepaa006pa3ylonlux pacTsopoB B
MpHepanax aJbOHTHEHPOBAHHBIX rpPaHHTOB (basapos, Kocauc, 1972,
ta6a. 58; [osopos u ap., 1968) n Apyrux nocjeMarMaTHuecKux # TH-
ApoTepMalbHEIX 06pa30BaHHUil (Tyrapunos, Haymos, 1973; JKapukos,
Anexun, 1973; u ap.); 3) peay/ibTaMH SKCHEPHMEHTAAbHBIX Hecae0Ba-
HHil THAPOTEPMAJIbHBIX CHCTEM H CHCTEM C JETyHHMH, 0630pbl KOTOPBIX
npusoasites B padorax @. I'. Cuuta (1968), H. JI. Jlo6pewosa u Xp.
(1970), K. B. bapuema (1970) u psae APYrux, a TaKKe JNAHHBIMH 10
3KCHepHMEHTaAbHOMY MOJEIHPOBAHUIO mpolecca anpoutuzaunn (HMsa-
nos, 1962; Baauukuit, Komosa, 1971; [Inuryn u ap., 1971; u mp.).
OcCHOBLIBASICh HA HHX, MOKHO Cle/aTh Psill MPeBapHTE/AbHEIX 3AK/IIO-
yeHHil 0 cocTaBe adbOHTH3HPYIOIHX (IIIOHIO0B.

AnbOGuTH3HPYOULHE (QUIIOHIB — 3TO  YIJIEKHC/I0-BOHBIC pacTBOpPHI
¢ ofueii MUHepaau3almeil, 1ocTHralouei 10—159%. ConepKaHnue yrje-
KHCJIOTHl B HUX, OYEBHHO, 3HAUHTEIbHO (10 16—20 moa. % u Goaee).
M3z npyrux razos oTMedeHbl BOAOPOJL, a30T ¥ PElKHE rasbl.

B KaTHOHHOI UACTH PEIINTEeNbHO NpeoGrajgaer HAaTPHi. [naBHBI-
MH aHHOHAMH SIBASIOTCS Pasjiuuible (GOPMBI YTOJILHOH, consanoi, dro-
PHCTO-BOJOPOLHOH M KPEMHEBBIX KHCIOT. [To cpaBHeHulo ¢ GOJbLIHH-
CTBOM JAPYTHX amorpaHHTHbHIX oOpasoBaHmil (B 4acTHOCTH, C rpeiise-
HU3HDOBAHHBIMH TPaHATAMH), aibOHTH3HPOBAHHLIE IPAHHTLI, KaK Mpa-
BHJIO, XaPAaKTepPH3YIOTCsl Goslee BLICOKHM OTHOCHTEJBHBIM COJCPIKAHHEM
¢Topa M aHHOHHON YacTH MHHEPAJI000pPas3yIOUIHX PACTBOPOB. Hx «dro-
pucTasy creunduKka, Mo Beeil BEPOSTHOCTH, CBsi3aHa C BBICOKOH pacT-
BOPHMOCTBLIO (pTOpPa B CHAHKATHLIX pacnaaBax, criocoGeTBYIONLEH ero
HAKOTJICHHIO B no3AHuX AnddepennnaTax (1 CBA3aHHLIX C HHMH OCTa-
TOUHBIX PACTBOpAX) TPAHHTOMHBIX MarM. 3HAUHTEJbHAS HaCTh ¢pro-
pa, TO-BHAHMOMY, NpPHCYTCTBYeT B pacTBope B BHAe KOMIJEKCHBIX
aAHHIOHOB.

M3 naHHbIX O BelleCTBEHHOM COCTaBe anbOHTH3HPOBAHHBIX IPaHH-
TOB CJelyeT, uTo aJbOHTH3HPYIOILHE PacTBOPBI CO/EPIKAT 3HAUATEIL-
Hble KOJHUeCTBA IJIHHO3eMa, Kadbliisg H Psifia PeKHX MEeTaJlloB,
B GOJILIIMHCTBE CJyuaeB He OOHAPYKHBAEMBIX TNPH H3yYCHHH rasoBo-
UAKEX BKIouennii (CoBopos u ap., 1968). IMocrennee MoXer GbITb
06YCI0BJIEHO HEoOPAaTHMBIM pa3pylieHHeM pPacTBOPHMBIX KOMILIEKCOB
STHX KOMIOHEHTOB B 3THTeHeTHYECKHil TMepHOoJ HCTOPHH anorpaHHTOB.

VuuTeiBasi IIeJOYHOH Xapakrep albONTH3HPYIOHLHX pacTBOPOB H
CMemIeHne M303MeKTPHYECKOfi TOUKH T/MHO3eMa B 061acThb MEHbUIHX
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3Hauennii pH ¢ nmoBbumenHeM TeMnepaTyph (ITepuyx, 1964), caenyer
OXKHIAATH OODPA30BAHUS B HHX Pa3JHYHBIX AJTIOMHHATHBIX HOHOB THIIA
[AI(OH),]-, [AI(OH)5]% u ap. C nonnmepusauuneil nogo6HBIX HOHOB
H HX CIocoOHOCTbIO K 06MeHy rpynn OH- Ha amuons (Ac™) cBssaub
Oy(epHbie CBOHCTBA aJdIOMHHATHDIX pactBopoB (Hepxuuckuii, 1967).
Hanpuwmep,

2[A1(OH)6]*~—[AI(OH) 1,]5-+OH~[Aly (OH) ;] ~*4-OH~
[Al2(OH) 0] ~*+Ac—[Al;(OH)gAc]*-+OH-.

Penxue 31eMeHTH NPHCYTCTBYIOT B anbOHTH3HPYIOIHX (JI0H1aX
B KOJIMYECTBAX, LOCTATOYHLIX 11t 00Pa30BaHHS 3HAUYHTENBHBIX (BIIOTH
A0 PYAHBIX) KOHILEHTPALHi aKUeCCOPHBIX MHHEPAJIOB B METACOMATHTAX.
Kpome pefknx IIe/IOUHBIX 3J€MEHTOB, 3TO JeMEHTHl ¢ SIPKO BblpazKeH-
HbLIMH aM(OTePHLIMH CBOHCTBAMH M CHOCOGHOCTBIO K KOMILIeKkcoobpa-
soBannio — Ta, Nb, Zr, Hf, Sn, Be. Cornacno cospeMeHHbiM npejcras-
JCHHAM, TEPEHOC HX OCYMECTBASETCH B (opMe pasHOOOPasHbIX (Kap-
GOHATHBIX, XJOPHAHLIX, (QTOPHUAHBIX, AaJIOMHHATHBIX H Ap.) KOMILIEKC-
HbIX coexurennit (beye, 1958, 1968; Beyc, dukos 1967; Bapcykos,
Kypuabuukosa, 1966; Anexcannpos, 1973; u mu. Ip.).

[naBHON mpuunHOi OcaKaeHHs PEAKHX 3JIEMEHTOB IpH aJabOHTH-
3alluH, Kak OblJIO MOKAa3aHo B pasjede, «eoxumus», gBasercss H3aMeHe-
HHE XapaKTepHCTHK MHHEpasooOpasyioliero ¢uiouaa NpH ero B3aHMO-
ACCTBHH C TPAHHTOM, BBIpa)Kalolieecs, B MePBYIO OuUePelb, B NOHHIKE-
HHH ero uiejounoctd. M3 anannsa reoXHMHUecKHX JaHHBIX TaKKe cje-
AYET, 4TO NPH OGIIHOCTH IIABHBIX XaPaKTEPHCTUK anbOUTH3HPYIOULHE
PAacTBOPLI B MacCHBAX DA3/JHUYHBIX NapareHeTHYECKHX THUIOB 3HAUHTENb-
HO PasnHYaioTCcst cnocoGHOCTBIO K MEPEHOCY M OCAXKACHHIO XapaKTep-
HBIX pekux saemeHToB (Be, Sn, Ta, Nb, Zr). B nau6onee siBHoit dhop-
M@ STH Da3JHYHA NPOABJAAIOTCH B CBA3H C H3MEHEHHEM aKTHBHOCTH
¢ropa B nociemMarMaTHYecKux pactsopax (em. ra. X).

B mocaemarmatnuecknx pactBopax Gosee MO3AHHX CTaLHIl 110 Mepe
NajeHusl HX TEMNEpPaTyPbl YMEHBINAIOTCS CONEpPIKaHHs YIJIeKHCIOTH M
obllasi MHHepaJM3anus, NPOHCXOAHT YBeJHUEHHE OTHOCHTEJBHOTO CO-
AepiKaHnsl rajJoHHBIX HOHOB (1O CPAaBHEHHIO C KapOOoHATHBIMH).

Kucaornocro-ujenounocrs, nociemaemaruieckx pacreopos. Ipu-
“UHbL AAbOUTU3AYUW U YCAOBUS, CROCOBCTBYOWUE ee UHTeHCUBHOM
npoagaenuso. Henocpencrsennoe onpenenenne pH nociemarmatiue-
CKHX PacTBOPOB H €ro pacyer CTaJKHBAETCH ¢ GOMBIIUMH KCTIePHMCH-
TANbHEIMH TPYAHOCTAMH. a5 cyxiaeHuil 06 3BOMIOLHH KHCIOTHOCTH-
HIEJOYHOCTH MHHEpaJ000pasyioilluX pacTBOPOB MOXKHO HCIIOJAb30OBATH
AaHHblE O HalpaBJeHHOCTH NPOLECCOB 3aMeIleHHUs, MOCAeN0BATeNALHOC-
TH OCaKIeHHH PEIKHX 3JEMEHTOB pa3/jHYHOH OCHOBHOCTH B METACO-
MAaTHYECKH H3MEHeHHBIX MOpPOoJax, H3MEHEHHH OTHOIIEHHI TeOXHMHuec-
KHX nap. B 3ToM cayuae KHCI0THOCTb-11e0UHOCTD BBICTYIIAET Kak 06006~
LIEHHAs XapaKTepHCTHKA I0CTMAarMaTHYecKHX (QUIIOUI0B, NOKa3aTeldb HX
PeaKUHOHHOH CIOCOOHOCTH, arpPecCHBHOCTH N0 OTHOLIGHHIO K BMEIId[o-
emMy rpaHnty. AHauu3 mofo6HHX maHHEX (cM. ra. 11, VII) noxazau,
UTO CMEHAa pPas3JHYHLIX CTaJUi KHCJOTHOCTH-ILEJIOYHOCTH B MACCHBAX
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aJbOHTH3HPOBAHHLIX TPAHHTOB OTBEUAeT KJACCHUECKOH CcXxeme (Kop-
MuHCKHi, 1966a, 6): panuas MenoYHan (anbOUTH3AINA), BO3PACTAIONIEN
KHCJIOTHOCTH (KBapIEBO-KaJHIITATOBbII METaCOMaTH3M), KHCJOTHOTO
pLIIefauMBaHis (rpefiseHn3anisi, OKBapleBaHne), No3HsAs IeJI0uHas
(compsiKeHHOe OcaKJleHHe OCHOBAaHWI) H 3aKIIOUHTEJNbHAs HeHTpalb-
Has (6e3pyaHble KBapleBhIe H KaJbIHTOBHIE MPOMKHIIKH) .

HauGosee BepoATHON NPHYHHOH H3MEHEHHs KHCAOTHOCTH-IIEI0Y-
HOCTH MOCTMAarMaTHYeCKHX PACTBOPOB, OUEBHIHO, ABJIAETCA HX KOH/IEH-
callusl W yIJIOTHEHHe B Mpolecce HaAKPHTHYECKOTO Mepexoaa 3 «(aro-
WAHOrO» COCTOSIHHA, XapDAKTepHO JuUisi paHHeil 1IeJOYHOH CTalLHH,
B «KHAKOOGpa3HOe» MPH HX OXJaxJeHHH, B CBA3H C ueM B HHX JOJ/IK-
Ha BO3pacTaTh BaJoBass AKTHBHOCTb KHCJOTHBIX KOMIIOHEHTOB (Kop-
suHeknii, 1957). CxeMaTHUeCKH COOTHOIIEHHS H3MEHeHHs IJIOTHOCTH
BOALI H 3BOJIOIHH KHCJOTHOCTH-IIEJOUHOCTH € MOHHKEHHEM Temmepa-
TYPHI MOCTMATMATHYECKHX PACTBOPOB MOKa3aHbl HA PHUC. 31.

Tlas CTajHH KHCJIOTHOTO BBIILENAYHBAHHS H COMPSKEHHOro € Heill
ocaK/eHusi OCHOBaHUil, a TaKxKe ITPOLECCOB mpeoGpa3oBanusa  J1aek,
keenoauToB ¥ BMematomux nopox (Kosaab, 1968), cyutecTBeHHOE 3HA-
yeHne IpHoOGpeTaeT KHC/JIOTHO-OCHOBHAS anddeperinalisg KOMIOHeHTOB
npy ux QUILTPAUKA Yepes3 MOPOABI.

Heo6blyH0 HHTEHCHBHOE /s TPaHHTOB MPOsBJICHHE paHHei 1e-
JOYHOll CTafHH B MacCHBaxX aJbOHTH3HPOBAHHBIX rPaHATOB CBfI3aHO,
kax 610 Tokazano B ra. VIII, ¢ ocobenHocTaMH MarvaTHUeCKOH JTHd-
(hepeHI A «MaTePHHCKHX> HHTPY3HII H BO3MOKHOCTHIO crabuinsa-
MM YCJAOBHIT paHHeil e 0YHOH CTaAuH NpH HX (OPMHPOBAHHM.

DKkcrnepuMeHTa IbHbIE HCCIE0BaHHA — Tpolecca anbOUTH3AUUH H
HOHOOGMEHHBIX PeaKIuil ¢ yuacTHeM aabOnTa (MiBanos, 1962; Hemley,
Jones, 1964; Orville, 1963; bapcykos, Kanuuosa, 1969; IInurys
ap., 1971; Banunkuii, Komosa, 1971; 3apaitckuii, 3wipsHos, 1973; u
1p.) MOKa3ajH, 4TO BO3MOXKHOCTb aNLOUTH3ANNE W ee HHTeHCHBHOCTb

onpeensioTes, B MEPBYI0 OUEPE/lb, KOHIleHTpallueil HaTpHs B PacTBO-
' pax M ero COOTHOIIEHHEM C KaJHeM, temnepatypoit u pH pactBopos.
[Ipn TemmepaTypax paHHHX NOCJAEeMArMaTHUECKHX cramuil anbOHTH3A-
LSt BO3MOMKHA TI0 KpaiiHeil Mepe MpH TPOEKPATHOM MpPeBLICHHH KOH-
WeHTpaIHK HATPHs HaJl KajaueM (B MOJbHBIX nonsix). C majeHneM TeM-
neparypbl OTHOLIeHHe HaTpHA K KaJuio B anbOUTH3HPYIOMIHX PacTBO-
pax JIOJUKHO Pe3Ko Bo3pacrartb. Takmm 06pa3oM, HATPOBBIH XapaKTep
nocjemMarMaTHUeCcKHx (GJoHIoB eCcThb HeoBXoMHMOe YCA0BHEe aJbOHTH-
3alHH.

OG6uenpHU3HaHHON MPEANOCHIIKOH nocaeMarMaTHueckoil anbOHTH-
3alHH SIBJAFETCH, KaK ClHeiyeT M3 3IKCNepHMEHTOB Opsuas (Orville,
1963), HaKoNJIeHHe HATPHs NIPH IBOMIONHMH NOJIEBOINATOBRIX CHCTEM 1o
Mepe majeHnsi Temmeparyphl. C STHX NO3WIHIl MOHATHDI HaTpoBad
cnenudiKka pacTBOPOB paHHei nocjaeMarMaTHuecKoi crajauu H CBA3b
anbOUTH3HPOBAHHBIX IPAHHTOB € Haubojee MO3AHUMH ¢dasamu rpaHu-
TOHAHBIX HHTPY3Hil. OueBHAHO TaKKe, 4TO SDPEKT oforameHus HaTPUS
Gyaer TeM GoabluM, HeM B OoibllieM HHTEpBane TemnepaTyp OyayT
OCYIIeCTBASATLCs Tpoleccs AudepenHunauns oHCTeM 10 OT/IeMeHHs
nocaeMarMatTuyeckoro ¢Jonna.
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Onnaxo n3 Tex JKe IKCMEPHMEHTAJbHLIX JIAHHBIX CJeAYeT, YTO
NOCKOIbKY MNOHHMKEHHE TeMnepaTypbl HOHOOOMEHHBLIX peakiuil TmoJe-
BbIX WINATOB C CYIIECTBEHHO XJIOPHIHBIMH PACTBOPAMH BEIET K MpO-
rpeccuBHOMY 00OraileHHio TBepAoil (aspl Kajuem, TPH PerpeccHBHON
IBOJIIOLHH TOCAE€MAarMaTHYeCKHX PacTBOPOB aJbOHTH3AIHS HE J0JKHA
HMEeTh MeCTa, €M TOJbKO B CHIY KAaKHX-JIHOO MPHYHH HE NMPOHCXOAHT
Pe3KOro yBeJHYEHHsi aKTHBHOCTH HATPHs MO OTHOWIEHHIO K KaJHio.
[Tostomy GoiTo BBICKa3aHO NpelsioKeHHe 00 YBEJIHYEHHH OTHOCHTE/b-
HOH aKTHBHOCTH HATpPHs B CBfI3H ¢ OOLIMM BO3PAaCTaHHEM KHCJAOTHOCTH
NOCJAeMarMaTHYecKHX pPAacTBOPOB NPH NOHHMKEHHH HX TeMIepaTypsbl
(beyce, 3anamxosa, 1962; Kosanenko, Kosasb, 1968; Tyrapuuos u ap.,
1968). Onnako 3T0 OODsCHEHHe, NO-BHAHMOMY, He YIAOBJETBOPHTE.Ib-
Ho. MimeeTcs psijl SKCNepHMEHTANbHLIX HCCAE10BaHUIl, CBH/IETeALCTBYIO-
IMHX O TOM, W4TO B 06JacTH TeMOepaTyp M AaBJeHHil GopMHpOBaHuS
aabOHTH3HPOBAHHDLIX I'PAHHTOB MOBBIILEHHE LIEJOYHOCTH CHOCOBCTBYET
peaxkunsM 3aMelleHda KBapla, MyCKOBHTA M KaJHIONATA aJb0HTOM 0
npoueccy aab6uTHsanuy B uenom (Msawos, 1962; Hemley, Jones,
1964; Baanukuii, Komosa, 1971; Wnuryn u ap., 1971; u Ip.).

HckniounrenbHo HHTEPECHBI B 3TOM OTHOWIEHHH XAHHbIC [0 B03-
JACHCTBHIO CYUIECTBEHHO HATPOBBIX XJOPHIAHLIX PACTBOPOB Ha FPaHHT
NpH pasinyHbiX Temmeparypax, npusoanmeie K. B. Bapuemom (1970)
(pue. 32). Onu nokasblBalOT, 4TO M3MEHEHHs COCTABA rpanyra, asa-
JIOTHUHbBIE TeM, KOTOphie Hab/101a10TCs B albOHTHIHPOBAHHBIX TPAHHTAX,

NPOHCXOAAT TPH €ro B3alMo-

KB HeficTBHH ¢ XJAOPHAHBIM PacTBO-

pom (0,75m NaCl+0,25m KCl),
He CoAepKallliM KHCJAOTHBIX 10-
GaBok, npu Temneparypax 485—
585°. IMoaKHCAEHHBIE XJOPHIHBIE
pacTBOpPLI TOTO K€ COCTaBa IpH
TEX e TeMmMmnepatypax BLi3bi-
B4IOT CMEIIeHHe TOYKH COCTaBa
B 00/1aCTb € GOJBLIIHMH COIEpHKa-
HHAMH KaJHuIInaTta M KBapua.
ITpn TemnepaTypax, COOTBETCTBY-
IOMHX CTaJHH KBapIEBO-Ka/i-
MeracoMaTHiMa, B

?)9, \3{ IITmaToBOMO
50 45 40 S D e s o
A8+ An Op oboux Caydasax MPOHCXOJAHUT 000

rabmeHie H3MEHeHHOro TmpaHHTa

Puc. 32. Miamenenue HOpMaTHBHOTO COCTABA
TPaHHTA B 3aBHCHMOCTH OT TEMIEPATYpH H
HAYaJbHOIO0 COCTABA PACTBOPA HPH NOCTO-
SIHHOM  7laBineHud 1 xGap (nmo DBspmewmy,
1970). Cnnomtsie JHHHH MNOKa3LIBAIOT H3-
MEeHEeHHUs cOCTaBa, IPOH3Be/IeHHbIe BOLHBIMH
PACTBOpPAMH,  HAYaJbHO  COLEPIKABIITHMH
0,75m NaCl+-0,25m KCI4-0,lm HCI, nynx-
THPHBIE — H3MEHEeHHsl COCTABA, NPOU3Be/IeH-
HBIE PACTBOPAMH, HAYAIBHO COMEDKABLIHMI
0,75m NaCl4-0,25mKCl.
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0o6pasoM, NpH BCell NPHMHETHBHO-
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HaJHLO0 0O0llHe TeHAElHH B 3BO-
JIOIHK COCTaBa MOPOJA B 11pOLEC-
ce albOMTH3AUHH H KBapIEBO-
KaJMHINaTOBOr0 METacoMaTHaMa,
¢ OJIHOH CTOPOHBI, H npeoBpaszo-
BaHHA TpaHUTa BOAHO-XJIOPHI-



HBIMH CYLIECTBEHHO HATPOBLIMH DACTBOPAMH TIPH COOTBETCTBYIOUIHX
TeMmrnepaTypax —«c JAPYrof, uTo NOATBEpP¥KAaeT CnpaBeyIHBOCTb BBICKA-
3AHHBIX BbIlEe COOOPAMKEHHH O TEMNepaTypHBIX YCIOBHSX H MPHYHHAX
3aKOHOMEepPHOH CMeHBl MPOILECCOB MOC/AEeMarMaTHYecKkoro 3aMemienus B
MacCHBax aJbOHTH3UPOBAHHLIX IPAHHTOB.

Uro KacaeTcs H3MEHEeHHS OTHOIIEHHs HATpHil — KaJaui, HeoOXo/1H-
MOrO JIJIsi 3aMelleHHsl KaJummnaTta ajbOHTOM TIPH PEerpecCHBHOM Teue-
HHH MAarMaToreHHoro npomecca, 7o, Kak mnokasaa M. H. Tosopos
(1964), oHo MozKeT OBITh OOYCJAOBJIEHO PasIHUHAMH KOHCTAHT JHCCO-
HHAIHA COeJHHEeHHIl Kaaus W HATPHs B HaJKPHCTAJJIHYECKHX (Jion-
Aax pasauuHoii MIOTHOCTH. JIpyroil BO3MOXKHOH NPHUHHOH, MO-BHANMO-
My, MokeT ObITb H3MEHEHHe peKHMa JEeTYYHX KOMIIOHEHTOB-PacTBO-
pos, npexae Bcero CO,, npu HX nocrynjaeHun u3 Gojee rayGHHHBIX
yacTell MHTPY3HH B 006Jacti aabOHTH3AIHH H COOTBETCTBYIOILEM €My
OTHOCHTEJLHOM H3MEHeHHH KOo3((UIIEeHTOB pasfeleHns MIeJ0YHLIX
MeraJ/s0B. [lporpeccHBHOe yMeHblIEHHEe COJAEPMKaHHS YIVIEKHCIOTH B
nocJaeMarMaTHYecKHX pacTBOpax ¢ NMOHIKeHHEM HX TeMIepaTyphl, OT-
MeueHHOe Bbille a5 aJbOHTH3HDOBAHHLIX HHTPY3Hil, NO-BHAHMOMY,
gBIsieTca obuieli TeHaeHuHed, npucyuieii O60JbIIeH YacTH TPHPOIHBIX
MuHepasoobpasyioux cucrem (Tyrapuuos, Haymos, 1973; JKapnkos
u ap., 1973). M3 o63opa cuereMbl TPaHHT — Boja — JIpyrHe JeTy4He,
npusenentoro K. B. Bapuemom (1970), cnenyer, uto noBblllIeHHe KOH-
IEHTPALHK YIJIEKHCAOTE H BOAHOI (pase CHALHO YIHET4eT PacTBOPH-
MOCTb Illesioueil, mpHueM Kaaust B Goabiueil Mepe,yeM Hatpusi. Takum
o6pa3oM, BHICOKHE TemnepaTypbl, AaBiaenns u Konuentpauuus COp B
00.1aCTH OT/eJeHHs 0CTATOUHBIX «JIOHIOB 10JXKHB CHOCOGCTBOBATH
GoJiee 3HAUNTENIBHOMY OTHOCHTEILHOMY OOGOTallEHHIO HX HATPHEM, ueM
B cayyae XJOPHIHBIX pactBopoB. IIpn motepe Yri€KHCJOTHL H YBEJH-
YeHHUH OTHOCHTEJbHOI L0JH XJOPHACB B PacTBOPE ¢ NOHHIKEHHEM TeMIIe-
paTypbl M JaBJaeHus B 06JaCTH anbOHTH3ALHH 3TO MOMXKET TIPHBECTH K He-
KOTOPOMY TEpechIleHio pacTBopa HaTpHa 1 anbOHTH3alHH KaTHmnara.

HUrak, nns NoOHUMaHHS 3BOJMIOUHN TOCIEMAarMaTHUYeCKOTo MHHe-
panoobpa3oBaHHs B MaccHBaX AanbOMTH3HPOBAHHBIX TPaHHTOB HE-
0653aTeIbHO TIPHBJEKATh PACTBOPH PA3/JHYHOrO HCXOJHOTO COCTaBa,
MOCKOJbLKY OHa MOXKeT ObiTh OObsicHeHa M3MeHeHHeM (PH3HKO-XHMHUeC-
KHX XapaKTepHCTHK GJAM3KHX N0 HCXoAHOMY cocTaBy ¢uonnos. Cra-
OWJIBHOCTH YCJAOBHH anbOHTH3AUMH W, CJI€J0BATENLHO, I0CTATOYHO HH-
TEHCHBHOMY H LIMPOKOMY €& MNPOABJAEHHIO JIOJZKHBI CHOCOOCTBOBATH:
1) ycTOYHBOCTG TeMIepaTypHbIX YCJIOBHIl  (TepMocTaTHpPOBaHHe),
2) KOHIEHTpallls 3HAUUTENbHEIX 06HLEMOB PACTBOPOB B GJIATONPHUATHLIX
CTPYKTYPax M 3) NPHCYTCTBHE B PacTBOPAX KOMIJIEKCHBIX COeLHHEHMIE,
o6aanaomnx Gy(epHLIMH CBOfiCTBAMH (HanpuMep, aJlOMHHATHBIX).

1I1. HexoTopsie 0CO0EHHOCTH CTPYKRTYPSHI
AXLONTH3HPOBAHHBIX IPAHIITOB

O6pasoBaHie XxapakTepHEIX nMop(upo6JaCTHYECKHX CTPYKTYP aJb-
613HTH3HPOBAHHEIX TPAHHTOB MPOHCXOAHT NPH aJbGHTH3AUMH HA (ole
of11ero BLHOCA KpeMHesema n kavust (eM. ra. II, V). BecbMa, norauno,
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5'?'} KaK HaM Kamercs,, mpoiecc 6ractoobpaso-

BaHusl OOBICHSIETCS CIIO3HIIHI KJIaCCHUSCKHX
NpeCcTaBJeHHH 0 Haubo/lee GJArONPHATHEX
YCIOBHSIX pOCTa KPYNHBIX KPUCTAJIOB. Ta-
KOBBl YCJOBHS €/1a00ro pacTBOPEHHS MH-

Cnl Hepasa, obecneunBamOUIHe POCT KPYNHBIX
/o WHAHBH/OB  (C  MEHbIIEH [OBEPXHOCTHOI
s B 3Heprueil) 3a cuer Gomee wmeaxux (Kop-
Cg‘&: S e r KHHCKHH, 1955; I'puropbes, 1961).
i ! HeiictBuTenbHO,  coraacHo — (opmyme
v el OctBanbia — ®pefinpauxa, CBs3b MeKAY
0 7372 75 T pacTBOPHMOCTBIO H PasMepoM KpPHCTAJIOB
Puc. 33. 3asucumocts xon- MOXKeT ©bITb BhipakeHa B (opme C,= .
uentpauun wachmienns pa- =C.e"" (Jlemmaeitn, 1953; ['puropnes,

crBopa (C) ot pasmepos (r) 1961, c.203), rae C, — KOHUEHTPAILHs HAChI-
QONOMAIUIXCR B PABHOBECHN  ynepporg pacTBOpa AJ MaJioro KpHCTaJa,
¢ HHM KPHCTAJJI0B. 3allTpH- C E
XOBala 06aacTs. mpeamonara- « — KOHIIEHTPAIHsl HACBLILEHHOTO pPacTBO-
eMBIX pa3Mepos Kpuctamios Kk Pa Jud Gosbiioro kKpucrtasia. F=2cM/RTd,
Hauaiy 61acT006pasoBaHKA.  rJie ¢ — yAedbHAA MOBEPXHOCTHAS IJHEPrug
rpaHeiil  paBHOBECHOH (OPMBI  KpHCTAd-
a3, M — MoneKy/IsIDHLI BeC PacTBOPEHHOro BemiectBa, I — a6co-
JIOTHasi TeMnepatypa, R — rasoBas noctostnHasi, d — 1J0THOCTD KpHC-
TasIa,
B kauectBeHHOH (opMe 3Ta 3aBHCHMOCTH 1aHa Ha puc. 33; oue-
BHIHO, YTO NPH KOHIEHTPAlLHH HachIeHHs C,I, 3aMEeTHO NpeBbILIalo-

ueit C. (BHEIIHHE 30HBI KOJOHKH anbOHTH3AUMK), YCTONYHBLIMH OY-
AYT ake CPaBHHTeNbHO HeGO/bluHe KpHCTAIE, [IpH noHHKeHHH KOH-
LEHTpalHy HacobleHns go C, = C,‘Z (Hauasno BeIHOCA KpemHeseMma,

OTBeHalollee 30HaM ¢ MOPpHPOGIACTAMH) KPHCTAIBI ¢ PA3MEpaMu <=
<73 JIOJIKHBI PACTBOPATHLCSA, a GOJee KPYIHbIE — YBETHUHBATLCS B pas-
Mepax. Pacryiune KPHCTAILIBL I0KHB 001214 Th MHHHM A bHOIL noBepx-
HOCTBIO (DpH JaHHOM ry) T. e. CTPEMHTbLCH K HAHOOJbIIECH H30MeTpud-
HOCTH (OpPM («ropOMIKOBHII» KBapI).

[Tpu npanbHelfinmieM NOHUKeHHH KoHueHtpanuu (Cr—C.)0yuer
NPOHCXO/LHUTL PACTBOPEeHHE 3epeH JGOoro pasMepa, uto W HaGJIOLaeT-
€4 B 30HaX MaKCHMaJubHO anbOutusauud. C y4eroM xapaktepa KpHBOi
CTAHOBHTCS MIOHATHBIM HCUE3HOBEHHE TOP(PUPOBIACTOB 32100 10 MOJ-
HOT0 PacTBOPeHHsI MHHepaJa.

Takum 06pasoM, HAXOMAT eCTECTBEHHOE OGbSCHCHHE B3aHMOOTHO-
IIeHHs] MeXKAY GJacTaMH H JIEHCTOBHAHBIM AJbOHTOM, ropoirkoobpas-
HBIH Ta0UTyc KBaplua B COUETAHHH € 3BOJIONMCH COCTABA 1Opoael. SlcHo,
4dTO TOBLINEHHE KOHUEHTPAlHH aabOHTOBOTO KOMIIOHEHTa B PacTBOpE
AOKHO cnocoberBoBaTh 06pasoBanuio Gosee MEJIKO3ePHHCTHIX, MJI0T-
HLIX CTDYKTYp TPHKOHTAKTOBBIX a/bOHTHTOB M aAbOGHTHTOB TPEIIHH-
HBIX 30H.
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IV. DK30KOHTAKTOBBIE METACOMATHTHI
paHHEIl nocaeMarMaTHYeCKoil cTajun

['naBHble 0COOEHHOCTH H3MEHEHHil BMEIIAIomIHX aJIOMOCHIHKAT-
HBIX MOPOJA, CONYTCTBYIOIIHX aabOHTH3AIHH «MaTePHHCKHX» TPAaHHTOB,
Ha OCHOBE M3JIOMEHHBIX BbIIE JAHHBIX MOTYT ObiTh C(hOPMYyJIHPOBAHBI
caeayioinM obpasom:

1) 3K30KOHTAKTOBBII METACOMATH3M aJbOMTH3HPOBAHHLIX HHTPY-
3Uli BecbMa cBOoeoOpa3eH, HMMeeT HeOOJbLINe, CPABHHTEALHO C 3IHIIO-
KOHTAKTOBbIMH, MacwTalbl NPoABAEHN U pe3ko ocnabeBaer no mepe
yAaJeHus OT KOHTAaKTa;

2) Pasnoobpasue nposiBJeHHil 3K30KOHTAKTOBOTO METacoMaTH3Ma
paHHeil mocjaeMarMaTHyecKkoli cTajinn, no-BHIHMOMY, MOKeT ObITh orpa-
HHYEHO TpeMsi KpalHHMH THNAMH: aJbOHTH3alLMel; aJbOHTH3AIHEH,
CMeHsIoUeHesa K nepudepiu rpefiseHoN0100HbIMI H3MEHeHHAMIT; Tpeli-
3€HCTI0100HBIMI TPe0GpPa30BAHNAMII;

3) mapareHeTHUeCKHil THII 3K30KOHTAaKTOBBIX METAaCOMATHTOB CO-
OTBETCTBYET MapareHeTHYCCKOMY THNY aJdbOHTH3HPOBAHHBIX FPAHHTOB
SHIOKOHTAKTOBOI 30HBI;

4) nabmojnaercs 3aBHCHMOCTh COCTABA 3K30TPEii3€HOB OT COCTABA
HCXO/IHBIX BMELIAWIIHX Nopox (anorpaHuTHbe, anocaaHlleBbie, ano-
NecyaHHKOBbIe 3K30TPeii3eHbl ) ;

5) TemnepaTypel 06pa3oBaHus, onpeneaseMble YPOBHSAMH TeMIe-
paTyp KOHTAKTOBOH 30HLI M BMELLAIOIHX MOPOA, OYEBHIHO, He BBIXO-
st 3a npeneast 520—100—150°C;

6) HMEIOTCH cepbe3Hble OCHOBAHMS 110J14TATh, UTO NPH GJH3KOM HC-
XOJHOM COCTaB€ Pa3inyisl METacOMATHTOB B «MATEPHHCKHX» H BMe-
IAI0IHX M0PoAax BO MHOroM 00YCJOBJIEHbI PasaHuHAMH THIPO/IHHA-
MHYECKHX (CTPYKTYPHBLIX) XapaKTepPHCTHK MOCAeTHHX.

JK30KOHTAKTOBbIE MeTacoMaTHTLI, o6.eKaioline aabOHTHIHPOBAH-
HBIE TPAHUTBLI «MATEPHHCKON» HHTPY3HH H TECHO CBSI3aHHbBIC BO BpeMe-
HH M TIPOCTPAHCTBE ¢ aJbOHTH3aNMed, eCTECTBEHHO PaccMaTpHBATL KAk
BHEIIHIOIO OTHOCHTENbHO HH3KOTEMNEePaTypPHYIO 30HY NPOSBJACHHS Me-
TacoMatuima panueit nocaemarmatnueckoil craanu (Kosaaws, 1968).
30HaNBLHOCTL IKIOKOHTAKTOBBIX METACOMATHTOB B TAKOM cayuae 3aBH-
CHT, B NEPBYIO OYepelib, OT XapakTepa TeMnepaTypHOro 1noas MaccHBba.
I1pu sHaunTeNLHOM NOABEME TEOH30TEPM H HeBGOMbIIOM TeMIepaTypPHOM
TpajHenTe NPeHMYLIECTBEHHOE Pa3BUTHE NMOJayYdeT aJbbHTH3AlNS BMe-
HLEIOMHIX OO/, Mo/Ao6HO TOMY, KaK 3TO HabJI014eTcsi Ha KOHTAKTax
C TPaHHTaMH paHHHX (a3 BHEJPEHHS B MacCHBE MYCKOBHT-TIPOTOJIH-
THOHHTOBBIX TpaHUTOB H MaccuBax Maiikyasckom u Buty-JIxunnuc-
koM (cm. o, [—II1, V, VI).

ITpn oTHocHTenbHO HM3KHX TemmepaTypax —BMelLaiouinx HOpoL
(0BLIYHO TPAHHTOMAOB) M YMEPEHHOM TeMNePaTypPHOM rpajHeHTe,
CBA3AHHOM CO 3HAYHTEJbLHLIM NPOTPEBOM BHYTPEHHEI 30HLI 3K30KOH-
TAKTOBBIX H3MEHEHHI, Cc/elyeT QXKHIATh BOIHHKHOBEHHST 30HAJILHOCTH
METacoMaTHTOB, B KaKOM-TO Mepe COOTBETCTBYIOILEl NOCae10BaTebHOC-
TH METACOMATHTOB PErPECCHBHOTO Psijla CTAAHH H SKCHEPHMEHTaIbHOM
Mmoienn (cm. puc. 32; Bapuem, 1970). IMono6Hasi 30HAIBHOCTD NposiB-
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Jera Ha maccuse «Ceseprnom-1I» (em. ru. I, II, puc. 6, 9), rae aab6u-
TH3HPOBAHHBIE TPAHHTEI BHYTPEHHEIH 30HbI IK30KOHTAKTOBBLIX H3MeHEHHH
Nno Mepe ylalleHHss 0T KOHTakTa o0orailaloress KaaHlInaTtoM, a 3aTeMm
CMEHSIOTCS TPEH3EHAMH ¥ CePHUHTH3HPOBAHHBIMH TPAHHTAMN BHEIUHEH
30Hbl 3K30KOHTAKTOBLIX METACOMATHTOB.

OTHOCHTE/IbHO HH3KHM TeMNepaTypaMm BMELAOWHX TOPOL H pes-
KOMY HX [aJeHHIO B 30HE 3K30KOHTAKTA, OUEBH/IHO, COOTBETCTBYET 00pa-
30BaHie THIHYHBIX IKIOTPEH3CHOB, MOAOOHLIN, HATIPHMEp, ATOrPaHHT-
HBIM 3K30TpefiseHaM MaccuBa «Bocrounoro», rie pasamuns napare-
HE3HCOB He MOTYT GbiTb OOBSCHCHBLI TOJABKO pPasJHYHsIMH B COCTABE
HCXOMHBIX IHJIO- N 3K30KOHTAKTOBLIX rpaHutos (Kosaab, Foabpanesns,
3HameHcknil, 1972).

OnnaKo, Kak 10Ka3bIBACT CPABHUTEAbHbLIN aHAINZ CrCH(PHKH H3-
MEHEHHH BMEILalOUHX MOPOJ, KCEHOJAHTOB H TPAHHTOMIOB Pa3iHYHOI
CTPYKTYPbl («MaTepPHHCKNX» TPAHHTOB, [aeK (Peab3HTOB, FPAHHT-NHOP-
¢upos, 30H 3axanku; cm. ra. I, ), npusnaune TemnepatypHoii 3BO-
JHOUMH PAaCTBOPOB B KAUECTBE IVIABHOTO M €/IHHCTBEHHOro (akTopa cme-
Hbl NaPareHesicoB B 3K30KOHTAKTOBBIX METACOMATHTAX H H3MEHEHHBLIX
KCEHOJAHTAX OJH3KOTO HCXOAHOrO COCTABA HEAOCTATOUHO: CAHLIKOM YK
OYEeBH/HA HX 3aBHCHMOCTb OT CTPYKTYPHbLIX pasinunil 3THX nopoj, Ha-
npuMep, KpynHble KCEHONUTH BMEINAIOUHX TPAHHTOB H JA4HKH NJOTHBIX
(Geab3nToB 1 (Genb3NT-NOPGHPOB MOTYT NpeTepneBath HHTEHCHBHYIO
TPeH3eHN3aUNI0, TOMla KaK BMEIAIOUIHe HX «MATePHHCKHE» IPaHHTLI
O6yayT HHTEHCHBHO aabOuTH3HPOBaHbl (Maccus «Cepepuulii-1I»). [lo-
J1006HbIe (PaKTbl ABASIOTCS CEPLE3HLIM APrYMEHTOM BJHSAHHS (QHALTPA-
LHOHHOTO 3(bheKTa Ha IBOJIOLHIO KHCAOTHOCTH-IIEJOUHOCTH TOCIeMar-
MaTHUYECKOro MHHepaJsooOpaszoBaHus. Kak nokaszann TeopeTHUecKHe H
SKCMepHMeHTasbHbie paboThl NOCACAHUX TPHALATH JieT, AnddepeHuna-
IHsi KOMIIOHEHTOB B IIpollecce (HALTPALHH MOKET pacCMaTpPHUBATHCH
KaK OJHO H3 (YHAAMEHTAJbHBIX CBOHCTB (QuiabTpylomunx cucrem (Kop-
JKHHCKMit, 1942, 1947 u np.; Anexun, 1973; )Kapukos, Axexun, 1973;
i Ap.). B namem cayuae ymioTHeHHe PacTBOPOB ¢ HOHHMKEHHEM TeM-
Tnepatypbl B 30HE IK30KOHTAKTOB 0JKHO CNOCOGCTBOBATL HE TOJLKO
00IEeMY MOBLIIIEHHIO HX KHCJOTHOCTH, HO M MPOSIBJEHHIO <ONeperKalo-
el BOMHBI KHCJOTHBIX KOMTIOHeHTOB» (maccus «Cesepublii-11»). One-
}  JaYHBAHHE THIJIOBOH HacTH NOTOKA
| Oyier 0JAaronpHATCTBOBATL — Pa3Bu-
THIO B 30He OJaMKalllero 3K30KOH-
TAKTA CYILECTBEHHO TJIHHO3EMHCTBIX
3K30rPefi3eHOB, 10A00HBIX  YCTAHOB-
JeduslM B Maccuse  «BocrouHom»
H Ap.

Hakounell, Tak e MOMKHO 00Dbsic-
HHTb TIPHHIMIHANbHBIE Da3JIHYls a/lb-
OHTH3AUHH  TPAHHTOB H COMYTCTBYIO-
Puc. 34 Cxema GuasTpauws pa-  (HX el H3MEeHEeHHH KCeHOJHTOB, Naek
CTBOpA uepe3 cicTeMy M3 rpybolo-  ypapuesblX HOP(PHPOB H IK3OKOHTAKTO-
puctoii mopoast (I). coRepmaIel o yonon PacemoTpHM caytad (Hih-

¢ HCTBIH naacToo0pasHbIit 4 ,
Fietag KCeHOJAHT (H)_ # TpauHH pacmopa.uepes I‘p_\O()HOpH(‘TYlO-
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NOPOLY, COACPIKALLYIO MIACTOOOPA3HBLIIT TOHKONOPHCTDI KCEHOIHT TOTO
JKe coctasa. uto u rpybonopuctas nopona (puc.34). O6o3naunm Ko-
HeHTpali® KOMIOOHEHTa { NOPOAb (HampHMep, KpemHe3eMa) B Hacwi-
EHHOM 1IOPOBOM pacTBope Mopoabl — C KOHUEHTPAWWio pacTsopa,
BTeKalontero B nopoay,— CP, KOHUEHTPAUHIO pacTBOpa B rpybdONOPH-
cToil cpeae — C!,KOHUEHTPALNIO PACTBOPA B TOHKONOPHCTOI cpene —
Cf, Kospduunentel GpuUALTPAUHOHHOrO 3((eKTa, COOTBETCTBEHHO, @1
n @y das craunonapuoro moroxa uveem Ci-q,=K (Kopxuuckuii,
1947).

Moaaras ¢, Gamskum exunnne, ¢u=05¢; n Ci=C}, noayuaem
C? = 2C4. B s10M Ccayuae JIOJIKHO HaOAIOAATLCS —OCAMKACHHE KOMIIO-
HeHTa [ B TOHKOTIOPHCTOM TJlacTe.

[Tpu CP = 0,8C} 11 cKOPOCTH PUALTPALIHH, HECKOABKO GOJbLICH CKO-
pocry yseauueHnsCl 1o C*'  3a cuet pacTBOPeHHs: KOMIOHEHTa i 5
rpy6onopuctom nuaacre, noayuaem C° < C!<<C" aC2>1,6 Y e
NPH PAaCTBOPEHHH KOMIOHEHTa [ B rpyGonopueToii nopoae BO3IMOKHO
€ro ocaz/eHne B TOHKONOPHCTOM KceHoaute. Hecmorps na kpaiinion
CXeMaTH3AUHIO MPOIEcca, MOJeNb MO3BOJASET 0OBACHHTE BO3MOKHOCTE
«Pa3HOHAMPABJIEHHBIX» NPOIECCOB B CPeAax ¢ pPasaHYHLIMH THAPOIH-
HAMHUYECKHMH XapaKTePHCTHKAMH.

Y. i0 ABHIREHHH NOCACMArMaTHYeCKIIX pacTBOpoOB

Koncoauaauus HHTPYAHPYIONHUX PPAHHTHBIX Mars MpH NOHWKSH LA
TeMIlepaTypbl, BKAIOUAIOMAS KPHCTAMIH3ALNIO, NOAUMOp(HBIC pespa-
LIeHIA KPHCTALANMeCKHX (a3 1 TepMHUYECKOe HX CKATHC, CONPOBOMKAa-
eTCsH 3HAUHTEAbHLIM YMEeHbIICHHeM o0beMa HHTPY3HBHOI Macchl. Obas
BEJHYHHA BbICBOOOK 1AIOUErOCsH IIPOCTPAHCTBA, KOTOpas MOMKET ObiTh
OLLCHEHA (10 PA3HOCTH MJOTHOCTEH TPAHHTA 1 MarMbl (UJH TPaHHTHOTO
cTexaa), coctasasieT okoao 10% mepBoHauaabHOro obbeMa HHTPY3HH.
B runaluccanbHplX YCA0BHSIX B CBSSH C yBEJHYEHHEM [aBJeHHs OHA PaB-
Ha 7—9% (doaros, 1965; Ocunos, 1972). HanGoabiwemy passutTuio cpo-
GoaHoro obbema, KOTOpPoe, Kak nokaseiBalor pacuetsl ([losaros, 1965), -
NPHXOAMTCs Ha TemnepatypHuliit uHTepBan 350—600°, coorsercrsyer
NepHOJ [MOCTMAarMaTHYeCKOro MHHEepaJsoobpaz0BaHHs OT 3NMHMAarMaTH-
YecKOil cTasiuu J10 CTaJHH BO3PACTAIOULEH KHCJAOTHOCTH.

Yaers cBobo/iHoro obbema peasnayercs B dopme coGCTBEHHO MM0-
POBOro NPOCTPAHCTBA H BHYTPEHHEl TpewHHoBaToCTH rparuTa. dpyras
uacth (10 5—7%, no gauusim M. A. Ocunosa, 1972) BbIpazKaeTcs B
COKpallleHHH BHELTHUX pasMepos HHTPy3uii. [locaennee npusoanT K 06-
pPasoBaHHIO yCaJOUHBLIX MOJOCTEH, TPEILHH, CTPYKTYP OTCJAauBaHHs, KO-
TOPble B CHIY TPABHTALMOHHBIX [TPHYHH I HCXOIHOI HCOIHOPOIHOCTHU
CHCTEMBl HHTDY3Hsi — BMellatomlasl Mopoja KOHUEHTPHPYIOTCS B MpH-
KPOBJEBLIX H KOHTAKTOBBIX YaCTX HHTPY3HBOB. DTH NpeACTABJICHHS
XOpOHIO COrIACYIOTCst ¢ PACCMOTPEHHBIMH Bhillle 0COOCHHOCTSIMH CTPYK-
TYPbt @alOrpaHHTHEIX MACCHBOB. : '

"\J
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CooTtnoulede 00bEeMOB BhLACAAEMbIX JeTYYHX (BoAa npu Py,o=
=1 k6ap) u cBOGOLHOTO IPOCTPAHCTBA IIPH KPHCTANIH3alHN BOJLOHACKI-
LEHHOI TPaHUTHON MAarMbl OPHEHTHPOBOYHO OLEHHBAETCA BEJHUYHHOIN
1,1—1,8 (Joaros, 1965). YuntbiBast 3HauHTeJbHbIE COAEPAAHUST YIie-
KHCJOTLI M BbICOKHE YjesbHble 00beMbl (WIIOHA0B NPH aJbOHTH3ALLIH,
HaJ10 110J4araTth, YTO 3TO OTHOLIEHHE elle BO3pacTeT H, BO BCAKOM CJIy-
yae, 6yaeT GoJbile eHHHILL. JTO 00CTOATENLCTBO HECOMHEHHO JIOJIZKHO
cnocobCcTBOBATh «BbIKHMaHHIO» (JIIOHA0B 13 MOPOBOrO IMPOCTpaHCTBA
B paHHNe NnocjeMarMaTHYecKne CTaJiu Pa3BHTHS HHTPY3HH.

OnHoil W3 TJIaBHBIX HPHUYNH JBHZKEHHS PAcTBOPOB B anHKa/bHble
30HBI HHTPY3NBOB, OUEBHJHO, SBJASETCH JHTOCTATHYECKHI (QHABTP-TIpec-
CHHT 0CTATOYHBIX TOPOBbIX Kuikocteil (Mexanuzw [peiiTona), ody-
CAOBJCHHBI VIVIOTHeHHEM KPHCTAJAJIH3YIOUIErocsa rpaHuTa 1071 JdaB.Jae-
HHEM BblllegeKammux mopoa. JPGexT JHTOCTATHUECKOTO «OTKHMaHHA»
(GAIOHA0B MPONOPUHOHAJNEH Pa3HOCTH MJOTHOCTEH KPHCTAMIHUECKOrO
xapkaca i 1mopopoil ¢assl. [letaqbHo 3TOT MeXaHH3M PacCMOTPEH B pa-
pore A. A. Tlska (1968). HauGoabpliee 3HaueHHe JUTOCTATHUECKHI
(HHABTP-TIPECCHHT J0/KEeH HMeTb s PacTBOPOB 3HMArMaTH4ecKoil 1
PAHHEIT NocaeMarvaTHUeCKoll cTajui, XapaKTepH3YIOUIHXCsl MeHbIIHMH
IJOTHOCTAME (JIIOHI0B 1l CTENeHblo KoHcoauaauuu mopoasl. [lomau-
MOpDHBIA nepexon a—- B kBapu (573°%), monazaioumi B TeMuepaTyp-
HbIIl MHTEpPBAJ SNUMATMATHUYECKOR CcTajiun, crnocobersyer Gosee 3d-
GEKTUBHOMY OT1@JCHHIO 3MUMArMaTHUECKHX MOPOBBLIX PACTBOPOB H Mle-
PEMCIICHHIC HX B ©OOJacTH MEHBINHX IaBJEHHI H  TeMIeparyp,
rjle OHH BBI3BIBAIOT NOCJeMarMaTHueckue npeo6pas3oBaHus nopoji (anib-
6uTH3AIHNIO U 1P.).

Mopgoaornyeckne ocoGeHHOCTH BO3HHKAIOMNX TNOCTMarMartinyec-
KHX THJIPOJHHAMHYECKHX CHCTEM I NMYTH ABHKEHNS PAacTBOPOB Ompeie-
JSHOTCH (PH3HKO-MEXaHHUECKOH HEOJHOPOJHOCTbIO BMEILAIOUIEN CPebl,
Co3/1aBaeMoli CTPYKTYPaMH «MATePHHCKHX» TIPAaHHTOR H BMELLaILHX
OPOJ, a Takmke TEKTOHHKONH. B 3T0M OTHOUIEHHH TICPBOCTEIEH-
HOE 3HaueHue TMpHoOpeTaloT JABa THIIA CTPYKTYp. 310, Npexie
BCETO, CTPYKTYPbl € PE3KO MOHHKEHHLIM THAPOAHHAMHYECKHM CONpO-
THBJACHHEM (JIPEHHPYIOLIHE CTPYKTYPbl H (DJIIOHLONPOBOIHUKH), 0OGec-
neuHBalole HeoOX0AHMYI0 AKKYMVJISIHIO I TNOCTYIJEHHe pPacTBOPOB
3 30HBI METACOMATH3MA,— KPYNHbLIE pPa3pPLIBHbIE HapylieHHs H ocaab-
JEHHLIE TPHKOHTAKTOBLIE 30HL. BO-BTOPBLIX, SKPAHHPYIOULHE CTPYKTY-
Pbl — €1aGoNPOHHILAEMbI€ CTPVKTYPBI ¢ GOJBIIHM THADOAHHAMHUYECKIM
CONPOTHBJAEHHEM, CO3/1al0lIHe YCJA0BHSI s KOHUEHTpPauuu (JaioHI0B
H MCTACOMATH3Ma B ONPEACNEHHBIX YyuyacTKax (KOHCOMHIHPOBAHHBIE
TOPOJIbI KPOBJH, KPYNHbIE KCEHOJIHTHI, JAalKn NIOTHBIX c1abo packpH-
CTaIH30BAHHBIX FPAHHTOHIOB), JHOO JHHEHbIE 30HBI BLICOKOH (JIOH-
JIOTIPOHHILAEMOCTH, OPHEHTHPOBAHHbLIE TONEPeK MNOTOKAa PAacTBOPOB. M
BbI3BIBAIOIINC ero pacTekanue (cMm. ra. I; puc. 35, 36).

Takum o6pasom, B panHie nocaeMarmMaTHueckue cTaann (GoOpMH-
PYIOTCA THAPOAHHAMHYECKHE CHCTEMbl JHTOCTATHYECKOTO «OTAKHMaHHA»
NOPOBLIX PACTBOPOB H3 HHKHHX Oosee rayOHHHLIX H HaTPeThIX uacTeil
MHTPY3HH B OTHOCHTEJBHO OXJaKIEHHbIe allHKaJbHble HX YacTH, KOTO-
pole, noansysice tepmunoyorneii I'. JI. Tlocnenora (1962),‘ Ha30BeM
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(QHUIABTPYIOUMMHCS TEPMOIHAPOKOJAOHHAMH. OCHOBHBIMH 9J1eMEHTaMH
NOJA0GHOH CHCTEMbl SBJSIOTCS 006/1aCTh COGHPATENBHONO JIBHIKCHUS
(kopHeBasi 30Ha), AMHAMHYECKHEl CTBOJ (IpeHmpyiomasi CTpyKTypa,
(IOHIONPOBOAHKK)  061acTb pasrpysku. Cpexu Pa3IHYHBIX MoOfemnei
TEPMOTHAPOKOJIOHH HaHOONLUINH HHTepec IJisi 06pa30BaAHHS 3HAUH-
TEJALHBIX 110 MacmTtabaM W HHTEHCHBHOCTH MeTacOMATHUeCKOH mpopa-
GOTKH amOTPaHHTHBIX TeN, OYEBHIHO, HMEIOT CHCTEMBI, B KOTOPHIX Jipe-
HUPDYIOUIHMH 3JeéMeHTaMH CIYXHAaT 30Hbl KOHTAKTOB WJIH TEeKTOHHYEeCKHe
CTPYKTYPBI, a4 KOHYC pacTeKaHHs 3KDAHHPOBAH JHGO KyNMOIbHBIMHE
CTPYKTYpaMH KPOB/JH WHTDPY3HBA, JHOO IOJOTOi KDPOBJIEH HHTPY3HH B
COYETaHHH C SKPAHHPYIOIIUMH 3JeMeHTAMH JIPYTHX THIIOB.

B nogoGHoll cucTeMe 3a CYeT rHAPABIHYCCKON CBA3M HaXo/IsIer-
sl 1071 GOJIbIIEM J1aB/IEHHEM KOPHEBOIl 30HEI ¢ 3KpaHHPOBAHHOI 30HOI
PA3rPysKH B MOCJE/IHEH CO3MA€TCS BO3MOKHOCTD NOBLIICHHS /1aBJIeHHS
10 3HaUeHHIl, NPEBBIIAONHX COOTBETCTBYIOULYIO JIHTOCTATHYECKYIO Ha-
rpysky. Takum o6pasoM, 30Ha pasrpysku Gyaer MPEACTaBAATh cOOO0Il
00M1aCTh «HANOPHBIX>» (/TIOHIOB, UTO, BO-NICPBLIX, 0GBACHIET OTMEYeHHBIC
JI. TII. Basaposbim u §I. A. Kocancom (1972) npeBbimenns nasieHuii
B MHHepaJooOpasywoulell cpefe paHHHX CTalmil (hopMHpOBaHHA arno-
FPAHHTOB, N0 OTHOLIEHMIO K TMO3JHHM CTajHSIM, a BO-BTOPHIX, GJaro-
IPANATCTBYET TEPMOCTATHPOBAHHIO 30HBI aJabOHTH3amHH, B Momedab
CCTECTBEHHO BIHCBIBAIOTCA CTPYKTYPHO-MOP(ONOrHYUECKHE OCOBEHHOCTH
PACCMOTPEHHLIX allorPaHuTHEIX MaCCHBOB.

[To mepe nanbHefiliero oxaaskKIeHHs M KOHCOJNIMTALlHH HHTPY3HIl,
CONPOBOMKAAIOMMXCSA YIJIOTHEHHEM MOCTeMarMaTHYeCKHX (GITIOHI0B |
YMEHBIIEHHEM IVIACTHYHOCTH KPHCTaNIHYECKOro Kapkaca, ekt Ji-
TOCTaTHYECKOr0 (DHALTP-NPECCHHTa J0MKEH ocaabeBaTh (ITex, 1968).
B nosnume cragum (naumsas c KB4 PIEBO-KaJHIINATOBOTO MEeTaCcoMa-
TH3MA), /LIS KOTOPBIX XapaKTepHbl OKOJOTPElLHHHBIE MeTaCOMATHTb U
KHJIbHBIE 00Pa3sOBaHHs, OCHOBHOH JBMKYIEN CHJIOIM pacTBopoB, oue-
BHIHO, CTAHOBHTCS JING0 1aBJIeHHe HaKaTIHBAIOIIerocs (hIIioH1a (Cmup-
HOB, 1969), 1160 BakyyMHOe <«BeachiBanues (Berextun, 1955). 06 3tom
FOBODPAT HE TOJIKO MOP(O/IOTHUECKHE 0COGEHHOCTH MHHEPAIBHBIX obpa-
30BaHHH, HO M GJH3KHE FHAPOCTATHCTHYECKOMY OLEHKH TaBJeHHs MpH
006pa30BaHHH KaJHUINAT-KBAPUEBbIX JKHI (bazapos, Kocaac, 1972).
Kontpons pasmemennss xma1 m meracomMaTHTOB MNO3IHHX CTamHil €O
CTOPOHLI «MaTEePUHCKOM» H 3KPAaHHPYIOIIHX CTPYKTYp OCI1aGeBaer, aHa-
UHTENbHAsT 4YacTb KWJI pacopocTpaHseTcss B 06JaCTh K30KOHTAKTA.

Mo cux nop Ml octaBasn OTKPBITBIM BONPOC O JABHKEHHH PacTBO-
POB TIpH anbOHTH3AlMH, KOCBEHHO 3aTPArHBAas ero npH 0OCYKAEHHH
O0Lieli THAPOAHHAMHYECKOH CXeMBl NIOCTMAarMaTHYeCKOTO  Npoiecca.
Kak noxassisaer ananus CTPYKTYD anorpaHATHBIX MacCCHBOB H pacrpe-
ACAEHNS B HHX B PA3/HYHOIl CTENeHH aqbOHTH3HPOBAHHbIX nopoiu, cxe-
Ma JBHKEHHs aJIbOHTH3HPYIOIHX (JIIOHIOB B 30HE PasrpyskH Mower
ObITE OueHb ca10XkHOA. B Gombiuei Mepe OHa 3aBHCHT OT MHAHBHIYa/b-
HBIX CTPYKTYPHBIX OCOGEHHOCTeH MAacCHBOB H, B NEepBYI0 ouepelb, HX
CTPYKTYPHOH HEOAHOPOAHOCTH: HAAMYHA OCHAGIEHHDIX 30H-NPOBOJHH-
KOB, C1a6ONPOHHLACMBIX TIOPOJ, «MOANPYKHBAOMLAXS CTPYKTYP H T. II.
Bumecre ¢ Tem, oueBumno, ects obuiHe 3aKOHOMEPHOCTH, ONpefesio-
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pe XapakTep B3aHMOJeNCTBHs BMEILAiOUIMX IPaHATOB C pacTBOpaMH
W MHTPALHIO BEILECTBA B 06/MaCTAX pasrpy3Kd TEPpMOTHAPOKOJOHH. B na-
crosiee BpeMs Haubojbliee NPU3HAHME TOJNYYHIH NPEACTABJICHHA O
BoCXO/islLell (UALTPALHK PACTBOPOB uepe3 rPaHMTHLIE KymoJa, NpH-
BOASLLEH K PA3BHTHIO BHICOKOTEMNEPaTypPHOro OKBapleBaHus, u Conpsi-
JKEHHOH C HHMH KOJOHKH OTJOMKEHHs, BK/IIOYalouled HHTEHCHBHO aJjb-
GHTH3UPOBAHHbIE IPAHHTHI, aNbOMTHTBL H KBAPLUEBO-KAIHLINATOBLIE MO~
poibl sHAOKoHTaKTOBOI 30HbI (bBeye, 3anamkosa, 1962; Beyc, 1968 n
Ap.). B Takoit TpakTOBKE 30HANLHOCTH anpOUTH3HPOBAHHBIX MACCHBOB
MOJKET PaccMaTpHBaThCs KAK Pe3yJbTaT MPHKOHTAKTOBOrO KHCJAOTHOTO
BLIeAaYHBAHNS TIPH HAJHYMH TPAJMEHTOB TeMIepaTypbl U AaBJCHHA
¢ MaKCHMyMOM KHC/JIOTHOCTH, CMEIIEHHLIM B ray6uny uHTpysuu. [pu
0OCYK/I€HHH BOMPOCA O 30HAIbHOCTH aAbONTH3UPOBAHHLIX TIOPOA H
cTajmitnocTH MHHepaaooGpasosanus (cM. ra. 11, V) Obl1o MoKasaHo,
qTO 3BOJIOIHS COCTaBa TOPOJ B PAaHHIOW TOCjeMarMaTH4yecKylo CTa-
AMI0 Bhipaxkaercsi B 06pasoBaHun Bce Gosee anbOHTOBBIX NAPAreHesH-
COB 1O Mepe NPHOAMKEHHs K KOHTAKTY HHTPY3HH. Honyckast aHajo-
IH10 ¢ NMPHKOHTAKTOBLIM  BhlllelayiBaHHeM (Kopxunckuit, 1955),
MOMKHO MOJAraTh, YTO 30HAJbLHOCTb albOHTH3ALHH €CTh pe3yJabTaT HH-
GuaAbTpalHOHHOrO MeTacoMalTH3Ma TPAaHHTA BOCXOMAAUIHM MOTOKOM IO
POBBLIX PACTBOPOB 1IPH HaJMYHH TeMIepaTypHOro rpaaneHTa. Bo3mox-
HOCTh WIMPOKOTO PAacnpocTpaHeHus MOAOGHOro MexaHH3Ma B pac
CMATPHBAEMBIX aNoOrpaHHTAX BbI3biBAeT CePbe3Hbie BO3PaMeHus, CyTh
KOTOPBIX CBOJAHTCS K CJIELYIOIEMY.

B naparenesucax MHHepajoB He yCTaHABAHBAETCH H3MeHeHul npe-
Je0B M30MOP(HOH CMECHMOCTH MHMHEPaJoB MepeMeHHoro cocrasa,
CBHLETeJbCTBYIOUIHX O 3HAUATEJLHOM H3MeHEeHHH TeMnepaTyphbi B KO-
NOHKe aibGUTH3HPOBAHHBIX NMOPOA. 30HBI YCHIEHHs aNbOHTH3ALKHH He-
3ABHCHMO OT MX TIOJOMKEHHs B BePTHKAJIbHOM paspese HMEIOT CXOAHYIO
30HAJBHOCTD.

Xapaktep pacrnpejeieHusi HHTEHCUBHO a7lbOHTH3HPOBAHHLIX MOPOA
OTHOCHTEJIbHO <IIOANPYXKHBAIOLHX» CTPYKTYp B Oovibliel CTeneHH
COrJIacyioTcsi ¢ «pacrekanueM» (AIOHL0B BLOJb H B CTOPOHDLI OT T/1AB-
HOTO «JIIOHAONPOBOHNKA» — KOHTAKTA HHTPY3HH (puc. 35, 36). [ono6-
Has cxema, OUEBHAHO, HelpHeMAeMa /st 30Ha/JbHOCTH NACTO00Pa3HbIX
TeJ aJAbGHTH3HPOBAHHBIX TPaHuTOB (cM. pHc. 18).

Jlpyras mofeab INpeiycMaTpuBaer nupQy3nonHoe B3AHMOLEHCT-
BHe «MAaTePUHCKOTO» rPaHuTa H CKaIVIHBAIOILerocs Mo SKpatioM KpOB/ilH
nocTMarMaTHueckoro Quionia (3apadickuii, 3bIpSHOB, 1973). H3z-3a
CPaBHHTENBHO Maabix CKOpocTed An(GY3HH 30HANLHOCTbL 3TOrO THIA
NposBAAeTcA B OrpaHHuEHHBIX MacwTabax M npH GopMHPOBAHHH
KPYNHLIX aforpaHUTHBIX TeJ HMEeT MOAYHHEHHOE SHAUCHHE.

Kak H# napajfoKcaibHO, HO Mbl IPHXOIHM K MNPH3HAHHIO BO3-
MOKHOCTH OTFpaHHYEHHO HHCXOAAIIEro ABHKEHHs (IIOHI0B B 30HE
paarpysku QHILTPYIOHIEHCS TEPMOrHAPOKOJIOHHEL. Takasi BO3MOMKHOCTD
co3jaeTcss HaAnukeM H3GBITOYHOrO, MO CPABHEHHIO € JHUTOCTATHUCCKHM,
aBJeHHs B AlAKaJbHON 9SKPaHMPOBAHHON TOKPBIUKOH BMEILdioUHX
[10p0JL 30He 06/1aCTH Pa3rPy3KH H COOTBETCTBEHHO OTPHIATE/ILHLIX TPa-

JIMEHTOB JaBJ/IeHHS B €€ HHUKHEH 4acTH. CYIILECTBOBHHHE TAKOH «Halop-
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Pue. 35. Coornomenns Mexpny mopdoaorneit
anorpaHuTHBIX MACCHBOB H macmtabamu Mera-
coMaTHyeckHx mnpeobpasoBaHuil paHHell nocjeMarMaTHYeCKOH CTajuH
CxemaTHueckne paspesbl MaccusoB: & — «Bocrounoro»; 6 — «Cesepuoro-11»;
8 — «llenTpansHoro»; 2 — «lOxuoros; 0 — MYCKOBHT-TIPOTOJHTHOHHTOBEIX
anbOHTH3HPOBAHHBIX TPAHHTOB. [ — BMELIAIOUHE ANIOMOCHAHKATHLIE [OPOABI
(rpaHATLl, NecYaHo-CAaHObl), JAafiKH H KCeHOJHTH; 2 — cilafo HIMEHEHHBIE
rpaHuTL; 3 — anbOHTHIHPOBAHHLIE IPAHHTHI H 3K30KOHTAKTOBLIE METaCOMAaTHTHI;
4 — HHTEHCHBHO anbOHTH3HPOBAHHLIE TPAHUTLI; 5 — KPYOHLIE pa3phIBlbIC Hapy-
lHeHHsa H TPellHHLI.

HOI» 30HBI MPHBOAHT HE TOJbLKO K PacTEKaHHI0 PACTBOPOB TOJ «3IKpa-
HOM» W MX OFpaHHYEHHOH (PUIAbTPAllMM uepe3 Hero, HO H obecneyHBaer
HX [IpOCayNBaHHE B HHMKHIOW 4YacTb 06JacTH pPasrpy3KH BIVIOTb [0
VPOBH#A, rje /aBJeHHe CTAHOBHTCH PAaBHLIM JaBJEHHIO NMOPOBLIX pac-
tBopoB. Macmrtabul HHCXOAfILEro MPOCAYHBAHHA W MOIIHOCTbL o6pa-
3ylouieiicss MeTacOMaTHUECKOH 3aJeKH 3aBHCAT OT PacCTOAHHSA MEXAY
06J1aCTSIMH MHTAHHS M PAa3TPY3KH (BBICOTHI) TEPMOTHAPOKOJOHHBI U Be-
JUYHHBl H3OBITOYHOrO /[aBJEHHST B ee alnHKaJdbHOH 3KpaHHPOBaHHOI
YACTH. .

B pamkax nmpeanaraeMoii cXeMbl HaXOAAT HENPOTHBOpPEYUBGE 00D-
SICHEHHE pa3/IHYHbIE BAPHAHTBI CTPOEHHS aJdb0OHTH3HPOBAHHBIX MACCHRBOR,
30HANBHOCTh MAacTOOOpasHbIX Tea (cM. puc. 18), HeOAHHAKOBLIE /1aB-
JeHHsi pacTBOPOB MocaeMarmMaTH4YecKHX craaui. llosiBisieTcs: BO3MOMK-
HOCTb NMPHOJH3UTBCH K NMOHNMAaHHIO HEKOTOPLIX CIOPHBIX OcoOeHHOCTel
CTPOEHHsI H COCTaBa TPELIHHHBIX IOCJAeMarMaTHuecKHX o0pa3oBaHHIl,
NOJIOCYATEIX M PHTMHUHO-30HANBHBIX TEKCTYP H CTPYKTYp. 3aMeTHM,
YTO FeoJIOrHYecKHil MaTepras He OCTaBJSeT COMHEeHHH B MHOTOKpaTHOC-
TH TEKTOHHYECKHX HMIYJbCOB, BLI3BLIBAIOIIMX TPELIHHO- H YKHJIooOpa-
30BaHKe B rpanHuTax. KomnuectBo TeKTOHHYECKHX MOJABHIKEK Pa3JHUHOM
MOILHOCTH 3a BpeMs ()ODMHPOBAHHS ANOTPAHHTHLIX TEJ MOMKET JOCTH-
rath corey u Teicau (Pymaksuer, 1965). OGpazoBaHne cekylIlHX Tpe-
HIHH ¥ NPHKOHTAKTOBBLIX MOJOCTeH OTCAAHBAHHSI B MEpPHOI 3aTyXaHHs
aJb0OUTH3aLMH H ee CMeHbl KBapIeBO-KaJHIINATOBBIM METaCOMaTH3MOM
JLOJIZKHO COMPOBOXK/AThCsl PE3KHM MOHH:KeHHEM JaBJieHHsi H Temrepa-
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Puc. 36. Cxema wH3MeHeHHS HHTEHCHBHOCTH

aabOUTH3AIHH B BEPTHKAJbHLIX CEYCHHAX Mac-

CHBOB aJbOHTH3HPOBAHHBIX TpaHuToB (MO
CKBAXKHHAM).

a — maccus «3anagaeii»; 6 — «Cepepuniii-I1l»; & —
maccus «LlenTpanbubiii», Ycia, 0003H. ¢M. PHC. 35.

TYpHI, a TaKkKe motepeil Jery-
YUX KOMIIOHEHTOB, B YaCTHOCTH,
yrieKHca0Te. B HUX ycTaHas-
JHUBAIOTCA YCJAOBHSA, HEOOXOLH-
MBle 1151 GOPMHPOBAaHHA KBAP-
11eBO-KAJIHIIATOBBIX MerMaTo-
uaHsix Tea. Hosoe mnosbline-
HUe JaBJEHHS M MOCTYIJIeHHE
pacTBOPOB H3 TJIYOHHBL Tep-
MOTHJIPOKOJOHHBl MOTYT TIPH-
BECTH K UACTHUHON aNbOHTH-
3al(il BO3HMUKIIHX ITerMaTonI-
HBIX TeJ. MHOroKpartHoe Noe-
TOpeHHe NOA0OHOTO SIBJIGHHI,
IIPHOTKPEIBAHHE TPEILHH, BME-
HLAIOI(HX paHHHE AJbOHTHTH,
€0371al0T Te CJO0XKHble W NpO-

THBODEUHBBIE TEKCTYPHO-CTPYKTYPHBIE COOTHOLIEHHS, KOTOPBIE Xapak-
TepHbl /IS PAHHHX KBapleBO-KAJHIINATOBBIX MNErMATOMAHBIX Te.1.

[Tyabcupyioiiee H3MeHeHHe 1aBJEHHS W CKOPOCTH MpOCavHBaHHA
PacTBOPOB, CONPOBOXKIAlOllEecs HEKOTOPHIM H3MEHEHHEM HX COCTaBa B
OTHOIIEHHY JETyuHX KOMIIOHEHTOB, OYeBHJHO,— TaKKe OCHOBHAs MpH-
ypHa PUTMHYHON 30HAJBHOCTH NMOPHHPOOAACTOB H TEKCTYP OKOJIOTPE-
LIMHHBIX a1b0OHTOBBIX METACOMATHTOB.

Faaea X

AHAJIN3 ITAPATEHE3HCOB
MUHEPAJOB AJBBHTH3HPOBAHHBIX I'PAHHUTOB

1. 3asucnMOCTH IapareHe3ncoB
0T BHPTYAIbHBIX NHTEHCABHBIX ¢axrropos pasmosecusn (pll, aF_)

AHaan3 IapareHesHcoB PacCMATPHBAEMBIX aNMOrpaHHTHLEIX METACO-
MATHTOB CONPSKEH C ONpe/leeHHBIMH TPYAHOCTSMH, KOTOPLIE 00YyCyI0B-
JleHbl TIPOCTOTO M BHEIHMM O0JHOOGpasHeM MX MHHEpa/bHOro cocTaBa.
JTH TOPOABl CJIOXKEHb IVIaBHBIM 00pasoMm anb6UTOM, MUKPOKJIHHOM,
KBaplueM M OJHOH HJIM JABYMS Pa3HOBHAHOCTAMH CJIOJDI. K uuwm, B
COOTBETCTBHH C [1aPATGHETHIECKHM THIIOM METacOMATHTOB, I00aBJSACTCs
1HeGOJIbIIOe KOJHUeCTBO KHCI0To Iiarnokaasa Ne 3—10, ronasa, amOaH-
roHATa-MOHTeOpa3urta, anaTira, MarHeTuTa, TypMa/auia i peaKoMeTalb-
HEIX akneccopues (cm. Tada. 40). K uneay nanGonee CyUleCTBEHHBIX
napareHeTHUeCKHX OCOGEHHOCTEH ILIIOMa3HTOBBIX aJbOUTH3HPOBAHHEIX
rPAaHHTOB OTHOCSTCS NOCTOAHHOE IPHCYTCTBHE CJIOJBI, COCTAB KOTOPO#
3aKOHOMEPHO H3MEHsIeTCs B 3aBHCHMOCTH OT MapareHeTHUecKoro THOa
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anb0HTHSHPOBAHHBIX TPAHHTOB H CTENEHH M3MEHEHHS MOPOJb; MPHHIK-
ITHAJbHBIE DPa3JuuHs MapareHesdcoB (ropcomepKamux MHHEDAJIOB
(cmiom, Tonasa, aMOJHIOHATA) B COOTBETCTBYIOUIMX METaCOMATHTAX Bhi-
JIeJIEHHBIX TapareHeTHYeCKHX THIIOB; 3aKOHOMEPHOE H3MEeHeHHe coc-
TaBa METACOMATHTOB B CBASH C SBOJIONHEll KHCIOTHOCTH-UIEJIOUYHOCTH
nocaeMarMaTHYeCKHX pacTBOPOB; accouuanus aanbuta Ne 0—3 c
KHCABIM TaarsokaasoMm Ne 3—10 B HeKOTOPBIX MYCKOBHTCOJEp KAaTIMX
anbOMTH3NPOBAHHLIX TPAHHTAX; XapaKTepHBI I KaXKioro napare-
HETHYECKOTO THIa Habop aKueccopHbIX MuHepanosB (cMm. rtaba. 40).

Ilerporpaduueckne HabmoAeHHs B c1ab0 H3MEHEHHBIX TPAHHTAX
aabOMTH3HPOBAHHBIX MAaCCHBOB YCTaHABAHBAIOT Pa3joKEHHE HCXOLHO-
ro MarMaTH4YeCKOro IapareHe3uca, KOTOpPOE MOMKET CONPOBOXKIATHCS
yBeauyeHnem o6llero umcla MHHEpPaJbHbIX (a3 B CBA3H C Pacnagom
TBEPABIX pAaCTBOPOB IOJEBBIX MITIATOB, OKHCJAEHHEM MAardeTHTa,
MYCKOBHTH3alHell OHOTHTA M NOSABJICHHEM DEIKOMETAaJbHBIX aKIec-
copues. ITpx anpOuTH3AMH TPAHHTOB IIPEXKAE BCEro IMPOHCXOAUT
pacTBOpeHHEe MarHeTHTa W reMaTHTa, KOTOphe B GOJBIIHHCTBE Cayua-
€B HEYCTOWYHBBI BO BCEX 30HAX KOJOHKH aJbOHTH3HPOBAHHBIX TOPOL,
3aMelleHne MCXOAHOTO INIAardoK1aza O6omee KHCALIM IJIarHOK/JIA30M
No 5—10 (uan anp6urom Ne 0—3) m myckosutom. Ilpu stom B ac-
COLHALUHH C MYCKOBHTOM B TPEIIMHKAX H MEX3ePHOBHIX MPOMEKYTKax
ocaxaaercad (roopuT. DIIOOPHT BETPEUAETCH BO BCEX 30HAX aJbOHMTH-
SHPOBAHHBIX IPAHHTOB B HCYE3al0lle MaJHX JuG0 B 3aMETHHIX KOJIH-
UECTBAX M MOXET PacCMaTPHBaTbCA KAK BIIOJMHE INOJABHKHBII MHHepaJ.
B cnabo u3MeHeHHBIX TDaHHTaX TeX MacCHBOB, Iie mpeobgamalor mna-
pareHesHcH aJbOHMTOBLIX NPAHNTOB € JHTHEBHIMH CIIOJaMH, NOSABISCTCS
nOTIA3

Taxum 06pa3oM, BO BHEIIHHX 830HAX KOJOHOK aJ1bOHTH3AIHH OOLIYHO
VCTOWUHBEI CJIeIYIONIHe MUHEpAJB: KHCARIH mIarokaas Ne 3—10, aan-
6ur Ne 0—3, MHKDOK/IHH, MYCKOBHT, GHOTHT, TONa3, KBapl, (GAI0OpPUT H
HEKOTOPble KOJAHYeCTBA PeIKOMEeTalbHbIX aKIEeCCOPHHIX H 060cob/eH-
HBIX THNOMOP(QHHIX MHHepanos (Hampumep, ¢ocdaroB). ITockonsky
NIPHCYTCTBHE TOCJIEAHHX TPAKTHYECKH HE MEHSeT TaparéHeTHUecKnx
OTHOIIEHHH MeXKIYy TJIaBHBIMH MHHEpajaMu, KaKAwlli H3 HHX MOKeT
paccMarpHBaThesl Kak 000co6JeHHLbI MHHepas-kKoMmmoHeHT (KopxuH-
ckuit, 1973). Ortsiaexkasich 0T 060COGIEHHBIX MUHEPAJIOB-KOMIOHEHTOB,
noJgyyaeM CHCTEMY H3 BocbMH MuHepanoB (ITas—jo, AGg-3, Mxa, My,
Br, Ton, KB, ®a10), croxkeHHBIX ABeHannartbio KoMmnonentamu (Ca,
Na, K, Si, Al, Fe, Mn, Mg, Li, O, H,0, F). Ksapu, nprcyrcTByIounit
B H30HITKE BO BCeX NapareHe3WcaX BHEIIHHX 30H,— H3OBITOYHBI MH-
HepaJ-KOMNOHeHT. PUIIOOPHT — BIOJHE MOABMKHBIN MuHepasa. Oxucie-
HHe MarHeTHTa CBH/IETEJbCTBYET O BIIOJHE NMOJABHIKHOM IIOBEIEHHH KHC-
Jopona. Tax Kak B naHHOM cayyae CBOGOAHBLIN JOCTYN aTMOCHEPHOro
KHCIOpPOXa B CHCTEMY, TIO-BHIHMOMY, OTCYTCTBYET, aKTHBHOCTb KHCJIO-
poja H, OYEBHJHO, OTHOIUEHHE IBYX-TPEXBAJEHTHOIO JKeJe3a, KaK ykKe
OTMEeYaJoCh IIPH aHajdu3e [apareHesucoB «MAaTEPHHCKHX» TPaHHTOB,
SIBASIIOTCS  (PYHKUHEH IIeJOYHOCTH TOCAeMarMaTHIeCKHX pacTBOPOB,
JIuTHii, HMeIoLIni NPAMYI0 KOPPEe/IslHio ¢ PTOPOM B rIaBHOM MHUHEPa-
J€-HOCHTeNe — CJIIoJe, TaKXKe OTHeCeM K  BIOJHE TOJBHKHBIM
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KOMIOHeHTaM. B ueasax YOpOLIeHHs aHajlu3a CHCTeMbl JONYCKaeMm
coBepiiencTBo maomoppusma Fe, Mg n Mn.

B peayabTaTe MOJyYaeM CHCTEMY H3 IIECTH MHHEPAJOB: MJIArHO-
knaza Ne 5—10, ans6ura Ne 0—3, MHKPOK/IHHA, MYCKOBHTa, OHOTHTA
u Tonasa. TTocTosiHHBIe BHeliHHe (aKTOpnl paBHOBecHs cucteMb: T,
V, wHyO. Bupryanbusie uneprubie kommonentst — (Fe, Mg), K, Na,

Al. Brioane noasuxasie komnonentsl — Ca, Li, O, Hy0O, F. B kauecrse
BHPTYaJbHbIX HHTEHCHBHbIX Napamerpos 1eNeco06pastHo B3ATh My, H

pe—. PaccMorpenne B3aHMOOTHOIIGHHH apPareHe3ncoB B STHX KOOPLH-
HATAX M[03BOJFET OTPa3HTh, C OJHOH CTOPOHBLI, NMPHHIHNHAJIbHLIE Pas-
JMUNS TTAPATEHE3NCOB (TOPCOLEPXKAlIUX MHHEPAJOB (MYCKOBHT, 6uo-
THT, JHTHEBbIe CJIOJBI, TOMa3), ¢ APYrod — 3BOJIONHIO NapareHe3ucos
npH H3MEHEHHH HIeJOYHOCTH MOCAeMarMaTH4eCKHX pacTBOPOB. Peaxk-
LHH B TAKOH CHCTeMe BHIpasATcsd B (opMe B3aUMOJEHCTBHA MHHEPAJIOB
¢ nonamu pacrsopa (Kopxunckuii, 1973).

O61ee NpeAcTaBIeHHe O 3aBUCHMOCTH MapareHe3Hcos aJbOHTH3N-
POBAHHBIX TPAHHTOB OT AKTHHBOCTH (pTOpa H LLEJOUHOCTH MHHEDA/O-
06pasyIolHX pacTBOPOB JaeT AHarpamma (puc. 37), mocTpoeHHas ¢
VUETOM peasbHbIX COCTaBOB MHHEpAJIOB CHCTEMDI (Kosaab, 19716).
Haknon moxoBapHanTHeix auHuii (A6) — (Ila) Ha nmarpamme He-
CKOJILKO yBeJiHueH /s yao6ersa ee utenus. Ha puc. 38 npeacraBaeHbl
NPOEKIHH AMarpaMM COCTAB — llapareHesuc Ha KOOPAHHATHYIO TLIOC-
KOCTb TeTpasiapa COCTaBOB JUid anvOuTcomepxawux (6es Ilaz_io)

Bm\

Ha0,F50,Cat st
+ K6, %P0

Na

-— 'LgaF_

Puc. 37. Jluarpamma napareHe3ncos aabOMTH3HPOBAHHLIX FPAHHTOE b 3ABHCH:
MOCTH OT AKTHBHOCTH (PTOpA W LLEJOMHOCTH MOCAEMarMaTHYECKHX pacTBOPOB.
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Puc. 38. IlmarpaMmbl coCTaB — mapareHesnc Jisi ajibOHTOBBIX naparenesucﬂﬂ Mera-
COMAaTHTOB MACCHBOB aJIbﬁPl’I‘HHHPOBaHHblx FPAHHTOB B NPOEKIHH Hd KOOPAHHATHYIO
naockocts K — Al —(Fe, Mg, Mn) terpaszapa cocrasoB K — Al — Na —(Fe, Mg, Mn).
PumckuMH LHDpaMu o0o3HavyeHbl COOTBETCTBYIOULHE NOAS JAHarpaMmbl pHC, 37. / — SHAOKOHTAK-
TOBLIe AJLOHTH3MPOBAHUBIE PaHUTB; £ — 5K30KOHTAKTOBBIE METAaCOMATHTHI paHHell CTaauu;
4 — rpeiizensl. Haneceub! COCTaBBl METacOMATHTOB aJbOHTH3HPOBAHHBIX TIPAHHTOB . CCAYIOULHX
napareHeTHUeCKHX THMOB: MYCKOBHT-ienugosntoBoro (I), myckoeutoBoro (/f), myckoBuT-menupo-
auToBoro, maccus «CeBepusiil-II» (///-a), amGauronnt-nenuponurtosoro ([II-6), nenmpoant-
GuoTHTOBOro (BepxHHil poil Touek) H amOAHroHHT-nenuaonurtoBoro (/V), uunusanpautosoro (V).
[ly#XTHPOM NOKa3aHO NONOMKeHHe KOHHOAL B TpeyroasHuke ¢a3 Mka — Ton — (Br — Jlem),
COOTRETCTRYIONLeE NpeJeibHOMY COAEpIKAHHIO JHTHA B TPHOKTasApHueckoit cmone (Jlem) u3
napareseancos noasi [V-6. CTpeskH nmoka3biBalOT HANpaBieHHe HAMEHeHHS COCTABOB COCYUIECTBYIO-
mix catox B node [fl-a ¢ pospacTanuem KHCAOTHOCTH PAcCTBOPOB W npHOAMMKenHw Kk TFpanuie
noas H11-6.



accouHanuii cHcTeMbl, HanboJee BaXKHEIX H PacNpoCTpaHEeHHLIX B aHa-
ansupyemoil popmannu. ITockonbky B mapareHesncax KBapIeBO-KaJiH-
HINATOBLIX METACOMATHTOB M TPEH3EHOB aJbOHTH3HPOBAHHBIX MACCHBOB
BCTpPeualoTcs Te Ke MHHepaJbHbIe (pa3el, MOMXKHO MoJaraTth, 4To OOl
BHJl JHArpaMMbl HE MEHseTCs B HEKOTOPOM HHTepBale TeMmepatyp
VCTOHYHBOCTH MHHEPAJOB Ny4YKa, H HCHIOJb30BAThH yCTAHOBJEHHbLIE 3a-
KOHOMEPHOCTH Il aHaJi3a IapareHe3uCOB CTajHil KBaplLeBO-KaJH-
UIMaTOBOTO METACOMATH3Ma H rpel3eHH3alny.

Oco6blit uHTEpec A5 napareHeTHYeCKOro aHaaAHn3a CII0L0CoIepKa-
IIMX aCcCONMAIHH MpeIcTaB/IseT JHHHS MOHOBAPHAHTHOTO paBHOBECHS
My+A6=DBr+Mxka-+Ton([Ta), xoTopas pasmenser noas YCToium-
BOCTH MapareHe3ncoB ¢ MYCKOBHTOM M ITapareHe3HcoB C TOMa30M H
TPHOKTasApHuecKol cmogoid. Kak yxe ormeuanoch, npyu HadOKeHHH
KBapIteBO-KaJHIINATOBOTO MeTacoMaTH3Ma (T. €. IPH NOBHILIEHHH KHC-
JOTHOCTH PACTBOPOB) Ha aJibOHTH3UPOBAHHEIE TPAHHTH B MacCHBaX MycC-
KOBHT-JIEITHO0JHTOBOTO THIIA B CaMbIX BHEIIHHX YacTAX 30H KBapIEBO-
KaJHIINAaTOBOrO 3aMelleHus o6pasyercs napareHe3nc JHTHEBOTO MYCKO-
BHTA C JENHAOJHTOM, aJbOHTOM, MHKPOKAHHOM H TomnazoMm. Orcioaa
cAe[yeT, UTO ¢ NOHHKEHUeM IeJ0YHOCTH CONepMaHnsa JUTHA ( H COOT-
BeTcTBeHHO HakyoH aunuH (Iln) Ha AmarpamMme) CHJIBHO BO3DAaCTAlOT.
M3 ananuza ssoaounn cocraBos caiof (cm. ra. III, pue. 19, 20; ra. 1,
I, 1V), Buano, uto naMeHeHHe cOfep:KaHu# JHTHS, (TOpa H KeJe3a B
TPHOKTa3IPHYECKUX CJIOZaX NPOMCXOIHT B 3HAUHTENbHO O0Jee MHPO-
KHX TIpeflesax, ueM B MyckKoButax. [IpumdgeM TouxkH cocTaBa COCyIlIECT-
BYIOIIHX CJION C BO3PAacTaHHEM cojlepiKaHus JUTHS B psagy Br—-Jlen
BHavaJe cOmumkaooTcs (B obmacTH JHTHEBBIX (EHTHTOB-MYCKOBHTOB),
a 3aTeM YJIaJsOTCS, CBHIETEJbCTBYS O CYHIeCTBOBAHHH 3KCTpe-
MaJbHOH TOYKH HA CMeXKHBIX IpaHHLlAX NOJeH JH- H TPHOKTAa3ApHYeCKHX
caof. O6 3TOM Ke CBHIETeNbCTBYIOT H MAaKCHMyMbl Ha JHHHSX H3Me-
HEHHsl COCTABA MYCKOBHTOB B aJbOHTH3HPOBaHHLIX TPaHATAX (CM. pHC.
20). TlpuBenenHble coOOparKeHns, a Takxe pacuersl pasHoBecust (I1n)
JUTS PAa3JHYHBIX COCTABOB COCYHIECTBYIOIIHX AH- H TPHOKTa3IpHYECKHX
CJI0JL W3 MAacCHBOB MYCKOBHTOBOTO, MYCKOBHT-JEMHIOJHTOBOTO H aM-
GJHTOHHT-JIEMH/0JHTOBOTO THIOB aJbOHTH3HPOBAHHHIX TPAHHTOB MO-
Ka3bIBaloT, 4To ¢ yMeHbluenvem pH HAKJIOH MOHOBAPHAHTHOH KPHBOM
pe3Kko yBeJTMUHMBAaeTCs H A accounanud My — BHICOKOITHHO3EMHCTAdA
JAuTHeBas caoia (Jlem) MeHsiercs Ha NPOTHBONOJIOMKHbIMH.

HaMmeuennuiii skctpemyM Tno3Bosasier pasiennts /I w IV nona
aMarpaMMbl Ha jaBe wactu (puc. 37, 38). B noasx [/[-6 u V-6, coot-
BETCTBYIOLIHX 00/1aCTH Gojee BBICOKHX 3HAYGHHH W _— H HH3KHX —

pH, napareHesucel ¢ OTHOCHTEJILHO MKENE3HCTOH TPHOKTa3APHYECKOI
CJIOI0M CMEHSIIOTCSl TapareHe3ucaMy C BBICOKOIVIMHO3€MHCTHIMH CIIIO-
namu. Ha nuarpamme cocTaB — napareHe3uc KCTpPeMalbHOMY COCTOS-
HHI0 1 CMeHe TIapareHe3HCcoB C PasJHYHOH OTHOCHTEJNbHOH JKEeNe3HCTO-
CTBIO JH- M TPHOKTasApuueckoil caoawt (puc. 38, I11-a, 111-6) 6yner co-
OTBETCTBOBAThH TONANAHHE TOUEK COCTABOB COCYIIECTBYIOIIHX ' CHION HA
onny kounony. Te xe ganHbie o cocrase caof (cM. ra. 1) cBuzerens-
CTBYIOT 06 M3MEHeHMH TIOJIOXKeHHs SKCTPEMAaJbHOH TOYKH C TeMIepa-
TYpoii (B MapareHe3uce paaiHYHBIX NMOCJAeMarMaTHYECKHX CTaiwi), O
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HAKO JAJ5 IOCTPOEHHSl COOTBETCTBYIOUINX H30TePMHUECKHX CEeUeHHH HX
noKa HeLoCcTaTOuHO, B COOTBETCTBHH C IpeicTaBleHHeM 00 3KCTpe-
myMe na auanu (Il1) B MaccuBaX MYCKOBHT-JIeNMUAOMHTOBOro THna (I
NOATHH) HaOJI0faeTcs CMeHa MYCKOBHTOBLIX IlapareHesHcoB paHHei
IIEJOYHO CTaJIHH NapareHe3UCaMH C KeJle30-JTHTHEBBIMH CAIJaMH U
TOmA30M B CTAJHIO BO3pacTaiomleil KHCAOTHOCTH H, HaKOHel, MYCKO-
BUTOBbLIMU rpeiisenamu (maccus «Cepepuuii-1I»). ITonsam muarpammst
(pme. 37) COOTBETCTBYIOT NapareHe3uchl ONpeNeNeHHBIX (alliii aKTHB-
noctn (Gropa 1 IEJIOYHOCTH MHHEpanoobpasyomiei cpeasbl.

IMone [—o6nacTs HU3KHX H YMEPEHHBIX 3HAYGHHH @ — M HaH-

Gonpmux pH. TunuuyeH nmapareHesuc anabOHTa M KaJHIINaTa ¢ MarHe-
3MaJbHO-KeJde3HCThIM npoTtoanTHoHnToM. C BO3pacTaHueM IIeJI0UYHOCTH
B COOTBETCTBHH C peaxuueil (c. 285) clelyer OXHAATb YBEJIHYEHHS
MarHe3HaJbHOCTH TPOTONHTHOHHTA H TOABJIGHHS aKIECCOPHOIO MarHe-
tuta. TIpn BO3pacTaHui KHCIOTHOCTH ¥ mepexofe B mose /I HOMKHEI
NOSIBASITLCA TapareHesuchl ¢ MYCKOBHTOM, BO3pacraHHe aKTHBHOCTH
dbropa Bezer K 06pa30BaHMIO NapareHe3ncoB C UHMHHBAJILIHUTOM H Iie-
pexony B nojde V. [logo6GHEe COOTHOUIEHHST XaPaKTePHBb JJIsT MacCHBOB
MYCKOBHT-NIPOTOJIHTHOHHTOBOTO (6HOTHTOBOrO) THIIA.

Mone I/ —obaactb HH3KOH AKTHBHOCTH (ropa. YCTOHYMBH ma-
pareHe3nchH MIJOYHBIX TOJEBEIX IIMATOB ¢ MYCKOBHTOM H GHOTHTOM
(puc. 38, /1), a TakkKe napareHesnc ABYX KHCJBIX IIarHOK/Ia30B, Ha-
GII04AIOIIHXCS B MACCHBAX MYCKOBHTOBOro tuna. Ilpu ymenbmennn pH
u mepexone 8 noae [/ mapareHesnc IIETOYHBIX TOJEBBIX INNATOB C
MYCKOBHTOM YCTOHUHB B IUHpPOKOM mHTepBaJje pH.

Moae ///-a 3anumaer obaacTs yMepeHHBX 3nauenuit pH u Hus-
KHX 3HaueHui a.— IIpaBoii ero 4acTH COOTBETCTBYIOT NapareHesHchl

aJleHTHBHpOBaHHb]X rpanuToB MacCHBOB MYCKOBHT-JIETTHIOJTHTOBOIO
Tana. B 3THX MaccHBax C NOBbIIEHHEM aF_ H KHCJIOTHOCTH MOCTMAar-

MaTHYeCKHX PaCTBOPOB MNOSBJSIOTCS NapareHe3nchl ¢ JHTHEBBIMH C/I0-
aamu u tomasoMm (mepexod B noae /V), KoTopble 3aTeM, Kak 3TO Ha-
6a101aeTcsi B MaccHBax NMojiTHna I JaHHOTO THNA, B CTAAHIO Ipei3eH-
3allMH, MOTYT BHOBb CMEHSThCS [lapareHe3HCaMH ¢ MYCKOBHTOM (mepe-
xon B moae [11-6).

[Toae [11-6 —o6aacrts nuskux 3HaueHuit pH u yMepeHHBIX 3HA-
YeHHH a.—. 31ech B accompaiuu ¢ aJbOHTOM YCTOHUHMBLI JIBEé BEICOKO-

raHHO3eMHCThe caionsl — My u Jlen. Taxue ABYCIIOAsHBIE TapareHe-
3HUCH BCTPEUAlOTCAs B MAacCHBaX aMOGJHTOHHT-JIENHJOJIHTOBOrO H MYCKO-
BHT-JIENHA0/HTOBOrO THNOB. Bospacranne pHu a_— npu a7bOATH3 AN

NPHBOAHT K 3aMEIIeHHIO 3THX NapareHe3ucoB NapareHesHCOM BBICOKO-
IVIHHOS3EMHCTHIX JIMTHEBBIX CJIOJ C TONA30M H IIEJNOYHBIMHE MOJEBHIMH
wnatamu (mepexon B nosae [V-6).

[Mone IV —o6aacth BHICOKOH AaKTHBHOCTH (ropa, B KOTOPYIO
LLeJIHKOM TONAajaloT MapareHe3uchl MacCHBOB JIENHIO0NHT-GHOTHTOBOTO
tuna.-ITaparenesuc A6-+Mka-+TprHoKTasnpuueckas cioaa--Tom azech
yCTOMYMB B IUMPOKOM HHTepBane 3uauenmii pH wa _—. Kenesucroie

JIHTHEBHIE CJIIOJIBI, XapaKTePHbIE JIJis TapareHe3ucoB cn1a00 H3MEHEHHBIX
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TPaHHTOB JAHHOTO THNA, ¢ BO3pacTaHWeMm @ _ u yMmeHbuennem pH

CMEeHSIOTCS BBICOKOTIHHO3EMHUCTBIMH JTHTHEBBIMH CJIIOaMH.

IMaparenesucsl moasi V orBeuaior ycaAOBHSIM BHICOKHX 3HAYCHHII
pH n akmuBnoctn ¢ropa. Iast HHX XapaKTepHO OTCYTCTBHE TOMA3a B
accolnaluny ¢ anbOUTOM H JAHTHEBOI c1ogoi. OHu pacnpocTpaHeHb B
MaccHBaX HHHHBA/JbJHTOBOIO TapareHeTHYECKOTo THMa. llosBJeHHe
TOnasa B MeTaCcOMAaTHTaX 3TOr0 MapareHeTHYeCKOro THMA CleayeTr
OXHJATb B 3K30TPel3eHax ¥ MeTacoMaTHTaX CTajHil Bo3pacraollei
KHCJOTHOCTH M KHCJOTHOTO BhIILE/TauHBaHUs.

[lpucyrcTBue B naparenesmcax aqbOHTH3HPOBAHHBIX TPAHHTOB He-
KOTOPHIX MapareHeTHYeCKHX THIOB TAKHX THIOMOP(HBIX MHHEpaJos,
KaK TypMaiaud u Qocdarsl, 103BOJAAET BEIACTHTb CPEAM HUX aluu
BBICOKOH aKTHBHOCTH Gopa H ¢ocdopa.

Conocrapienne mMunepajgornueckux ocobennocteii (cM. Taba. 40)
H TeOXHMHUYECKHX XapaKTePHCTHK OTAEIbHBIX MapareHeTHYeCKHX THIOB
(cm. puc. 26) ¢ namenennem pH Ha . 1pH HX (hopMHpOBaHHH 11OKA-

3biBaet, uto nosejende Be, Sn un Li npu anb6utnsanuu 3aBucHT B OC-
HOBHOM OT akTHBHOCTH ¢propa, a Nb, Ta, Zr, Hf u Rb — or yposua u
XapaxkTepa 3BOJIIOUHHM LIEJOYHOCTH B MHHEpaaoo0pasyolleil cucreme
(taba. 52). B coorercTBHH ¢ jHarpammoii (cM. puc. 37) Ha OHOM
H3 «NOMI0COB» Ta6J. 52 HAXOAHTCS ACCOLMALHS AKUECCOPHEB MYCKO-
BHT-IIPOTOJMUTHOHUTOBBLIX aAbOHTOBBIX IPAHHTOB (MaMaKoH, KOAYMOHT,
PHOGKHT, MAarHeTuT), OTBevalollasi HaubOJee ULEJOYHON (auun pac-

Tabauma 52

Xapaxteprote accoyuayun axyeccopucs AABOUTUSUPOBAHNBIX 2PAHUTOR  PABAUYHDBLL
hayutt pH w ap—

Daltyn aKTHBHOCTH (Topa
HH3KoT l YMmepetHoi ' BBICOKO A
Manakon  KoaymGut, pubekur, Mmar- Lnpkon, Topur, KoaymGur,

& HeTHT (noue [) K4CCHTEPHT, TypMaJinn (no-
= = Je V)

(=]
= 7]
a |
2 =
-
2
< = Bepuna, koaymGur-rantanur, KoaymGur, xaccutepur, Tonasz (nose
g = (enakur, Kaccureput (no- IV-a)
* @ ae I, 111-a)

(=5
= 7]
= =
= =
g |
ES Kaccurepur, koaymGur- | Mukpoaur, KOJAyMOHT-
O TAHTANNT, =+ (amb- TAHTAJIHT, KACCHUTEPHT,

= JIHTOHHT, repaepHr, tonasz (moae /V-6)

z, \CNOAYMeH) (none

= I11-6)

*B paMKax DEIIII!CI"I ILLGJIO‘H-I(?I“[ cragnu (II)HILIII{) nocaeMarMaTHYeCcKOro sraa.
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CMaTpPHBAEMOi CHCTEeMbl, Ha APYroM — acCOLHALH aKIecCoOpHes tauuu
BBICOKOIl aKTHBHOCTH ()TOPA H OTHOCHTEIbLHO TOHUKEHHOTO ypPOBHS pH
(en#10IHTOBbIE albOHTOBBIE TPAHHTEL), A4 KOTOpO# THOHYHBI (PTOP-
collepKAlIHi TaHTaA0HHOOAT, MHKPOJHT, OTHOCHTEJIbHO BBICOKOE CO-
JiepKaHHe KacCHTepHTa M Tonas.

II. MeracomaTuueckas 30HAJLHOCTH
M psAJibl HOJBIZKHOCTH KOMIOHEHTOB

ITpu onHCaHHWH MACCHBOB H aHaluse CTaJMAHOCTH MHHEpaa0obpa-
J0BanNs OBLIO OTMEYeHO, UTO 30HANLHOCTb adbOGHTH3HPOBAHHBIX Tpa-
HITOB He MOMKET paccMaTpHBATbCA KaK MPOCTas MEeTaCOMAaTHUECKast
KONOHKA. B GOJbIIHHCTBE MACCHBOB Hapsilly C OOLIYHON METacoMaTH-
4eCKOH 30HAJIbHOCTBIO, BHIPaXKalomencst B yIPOIIEHHN COCTaBd METACO-
MATHTOB B CB#3M CITOCAELOBATEIHBIM TIEPEX0/LOM BO BIIOJIHE TIOABHAKHOE
COCTOSIHHE MHOTHX XHMHUYECKHX COCTABSAIONIHX TOPOIB TIPH obGpasosa-
HHH aldLOHTHTOB, IposiBieHa (alHanbHas 30HAAbHOCTD, 06y Ca0BIeH-
Hasi W3aMeHeHHeM AKTHBHOCTH BHPTYaJbHBIX BIIOJHE NOJABHAKHBIX KOM-
[IOHEHTOB B NPOCTPAHCTBe (HJIH BO BpeMeHH) H COOTBETCTBYIOIIEH eMy
CMEHOl TapareHe3ncoB OJAHHX (PalMi NIEeJI0UYHOCTH-AKTHBHOCTH dropa
apyravu. Eciu o6patntbcsi K NpHMEpAM, TO MOXKHO 3aMETHTB, HTO
[0YTH JUIs BCEX M3 HHX XapakTepHbl a/bOHTOBBIE TApareHe3HChl HE-
ckoabkux (o6buno aByx) daumit pH — a . B uactHocTH, B MaccH-

BaXx MYCKOBHT-TIPOTOJHTHOHHTOBOrO THIA MPOSIBICHEI dawun [ u Il
noaei aurpammbl (cMm. puc, 37), myckosurosoro — I u I1l-a, mycko-
suT-nenunonurosoro — Il-a n 1V-6, Aenugoaut-6notuToBoro — I V-a
u V-6, amGauronut-jaenugonntosoro—/11-6 u 1V-6. Tlpuuem, Kak
COBEPIIEHHO OYEBHIHO C/eNyeT M3 30HAAbHOCTH MACCHBOB UETLIPEX MO
Clennux THIOB, Qaiuu Gosjee BHICOKOH aKTHBHOCTH (TOpa 3aHHMAIOT
B Heil «BHYTpeHHee», Gonee 6AH3KOE K KOHTAKTY HHTPY3HH (1 30He MAK-
cuManbHol anpouTH3anuu) mosoxenne, CienoBaTeNbHO, HECMOTPHA
Ha IIMPOKHil MHTEPBAJ AKTHBHOCTH (ropa npH dhopMupoBaHuH napa-
reHe3Ho0B aJbGHTH3HPOBAHHBIX TPAHHTOB, HM CBOHCTBEHHO YBEJIHYCHUE
AKTHBHOCTH (DTOPA ¢ YCHIEHHEM HHTEHCHBHOCTH albOHTH3ALHH.

B (COOTBETCTBUH CO CMeHOi (auuii na auarpamme (cM. puc. 37;
cBepxy BHH3) OOBLIYHO CMEHSIOT JPYr Apyra HapareHesnchol aabOuTCO-
JepiKalx MeTacOMaTHTOB H IIpH HAJl0KEHHH fosee TO3AHHX CTaHIl
BO3pacTalolieil KHCAOTHOCTH H KHCJIOTHOTO BBILIETaUHBAHMS.

Ilns anajqu3a TIOABHMKHOCTH KOMIIOHEHTOB B METAaCOMAaTHYECKHX
KOJIOHKAX Kaxyiofl u3 ¢daiuil, B nepBoM NPHOIHKEHHH, MOKHO HCIIOIb-
30BaTh HAEAJH3HPOBAHHYIO MOJE]b, B3sB 3a OCHOBY Hal/i01aeMylo ro-
C/1ellOBATeIbHOCTL 3aMelleHus MHHepasos. IlpuMepsl TakHX KOJOHOK
/151 H30TePMHO-H30XOPHUSCKHX YCAOBHH (C BIO/IHE M0BHKHBIM atoo-
puTom) mpusejensl B TaGs. 53. KosoHKa aabOuTH3AUMH NPH TIOCTOSH-
HOM JIABJGHHH H CMEHOH THIa MeTacoMaTu3Ma B 30He 3K30KOHTAKTA
paccmerpena namu panee (Kosasb, [ospaanesns, 3uamenckuit, 1972).
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Ta6anma 53

Cxemaruveckue METacoMaTuecKue KOAOHKY ﬂAbéuTNSﬂ[{Hl‘l

Tun npo- | Tanm mac- . KomnoHents
ecca CHpa 3oHa Mutlepanbhuiii coctas
Hueprhble l BrioJsite nonpusibe
0 Buorutoseiit rpanut
l L1y 10+A6+Ka++Mga+J1OMy+ Al, Si, K, Na, (F, Mg) | H.0, O, F, Ca, Li
-§ +B14+®mio0
a 2 I[T13_10+AG6+Ks + Mia+J1dMy+ (Al, Mg), Si, K, Na H;0, F, Ca, Li, Fe
= + o
o 3 [Tns—10+AG+Ke+Mra4®My+®ao | Al, Si, K, Na H40, ©, F, Ca, Li, Fe, Mg
é 3-a | A6+ Ks+Mga+DdMy-dao Al Si, K, Na H20; 0, F, Ca, Li, Fe, Mg
= 4 A6+ Kp+ DMy =+ o Al Si, K H:0, O, F, Ca, Li, Fe, Mg, Na
i AG+Ks+=®aio Al, Si H;0, O, F, Ca, Li, Fe, Mg, Na, K
6 A6+Dao Al H;0, 0, F, Ca, Li, F; Mg, Naj K, 5i
E‘ E §§ 0 | Buoruroswlii rpannt
‘5‘ %:E 1 A6+ Ks+Mxa+Br+/10My+ Do Al, 8i, K, Na, (F, Mg) H,0, O, F, Ca, Li
£ EE i 2 A6+ Ks+Mra+J1OMy -+ d a0 (Al, Mg), Si, K, Na H,0, F, Ca, Li, Fe
E__ : é(g 3 A6+ Kp+Mia+ @My O Al, Si, K, Na H:0, 0, F, Ca, Li, Fe, Mg
i =8 | 4 | A6+Ks+Mki+dao Al, Si, K H,0, O, F, Ca, Li, Fe, Mg, Na
5 g.m-*’ 5 | A6+Ke+dmo Al, Si H:0, O, F, Ca, Li, Fe, Mg, Na, K
222 | 6 | Astmo Al H,0, O, F, Ca, Li, F, Mg, Na, K, Si
= e L=
g 0 Buoturosetii rpamnt
b=} | A6+ Ks+Mia+J1Bt+Ton+ D0 Al, 8i, K, Na, (F, Mg) H,0, 0, B, Ca, Li
= l-a | A6+Ks+Mka+Jlen+ Ton+4Dumo Al, 81,'K, Ne, (F, Mg) | H,0, O,F, Ca, Li :
g 2 A6+ Ks+Mra+Ton = dmo Al Si, K, Na H;0, O, F, Ca, Li, (Mg, Fe)
;fﬂ 3 A6+Ks+Mia + Do Al SHEK H;0, O, F, Ca, Li, Mg, Fe, Na
=2 4 A6+ Ksxdao Al, Si H,0 ,0, F, Ca, Li, Mg, Fe, Na, K :
fr 5 AG+= D Al H;0,'0, F, Ca, Li, Mg, F¢; Na; K, . Si



Yueno (a3 Bo BHEIINHX 30HAX KOJOHKH MYCKOBHTOBOTO THIIA Ha
JiBe NpPEBHIIIAeT YHCJIO HHEPTHHIX KoMIoHeHTOB (tabua. 53). Caemosa-
TeJIbHO, NIpH JaHHOM Habope (akTOpOB DABHOBECHS HE3aBHCHMOE H3-
MEHEeHHe OJIHOTO M3 MHTEHCHBHBIX NapaMETPOB CHCTEMB! HEBO3MOMKHO.
B wacrtHOCTH, 3TO MOXeT OBITh CBA3aHO ¢ (PHKCHPOBAHHBIM 3HAYCHHEM
OTHOIIeHHST AKTHBHOCTeH ABYX BMNOJHE NOABHMMKHEIX KOMIOHEHTOB, Ha-
npumep, Ca m F, O, u Ho0, Ca u pH. B xoloHKax MMeOTCH TakKe
30HbBl € OJMHAKOBLIM HAOOPOM HMHEPTHBIX KOMIOHEHTOB, HO Pa3anyalo-
muxca Judo uncaoM (a3 (MyCKOBHTOBBIA THII, 30HBL 3 H 3-a), a160 Co-
cragoM (az (TemuaoauT-GHOTHTOBHIM THI, 30HE | 1 1-a). [Toxo6ubie
napareHeTHueckie cooTHoOLIeHHs: (cM. pue. 37) oTBeyaloT (hauuaJbHbIM
mepexolaM B 30HaJbHOCTH aJbOHTH3HPOBAHHBIX rpaHuTOB: mnoae /[ —
noste [11-a, none IV-a, none IV-6. dopMupoBaHHe BHYTPEHHUX 30H B

A4HHOM CJy4ae NPOHCXOAHT B YCAOBHAX Apyroi dauun pH — a.—

Bropoit mpumep B Tabiuie npelcTaBifeT MOJHOCTBIO MOHOMDAUHNAIDL-
HYIO KOJIOHKY nods [1l-a.

Ilo cpaBHenui0 ¢ IepBbiM IPHMEPOM, BO BTOPOi KOJOHKe (Tab.1.
53) mHabuamonaercsi M3MEHEHHE MOPsIKA 3aMelleHHs KaJHeBBIX MHHe-
paloB, KaJauiinara H MYCKOBHTA, YTO, OYEBHIHO, CBS3aHO ¢ Goablieit
BeIHYHHOH OTHOLICHHS aKTHBHOCTEl HATpHs H KaJHs B NEpPBOM CJy-
uae, NOCKOJILKY TaM BHayalie 3aMellaeTcss MHHepaJ ¢ GOJbIINM COmep-
JKaHueM Ka/jusg (MHKPOKJuH). Tiakoe coOTHOIIEHHE aKTHBHOCTEH OTBe-
4aeT, KaK H CIel0Baao OXKHAATh (CM. puc. 37), HECKOJbKO OGosblrefi
HieJJOYHOCTH aJbOHTH3HPYIOHUX PACTBOPOB B MAaCCHBAX MYCKOBHTOBO-
-ro tHna (Mapakymes u ap., 1966).

ITocnenoBaTesbHOCTh 3aMeIleHHsT MHHEPAJOB B MOHO(MAIHAJIBHBIX
KOJIOHKAaX IOKa3blBaeT, YTO JUIsl aAbOHTH3HPOBAHHHIX T'PAHHTOB pac-
CMaTpHBaeMoit GopMauHu XapakTepeH CJAeAYIOUIHH AN OABHIKHOCTH
komnonentoB: (Hp0, Oy, F, Ca, Li), Fe, Mg, Na, K, Si, Al. Ero npu-
MeqaTeJbHOIl 0COOEHHOCTbIO ABJSETCH MEeHbIIas NMOABHKHOCTE HATPHS
u Kaaus no cpasHennio ¢ Ca, Fe, Mg u Goabmasi — no cpaBHEHHIO C
kpemueseMoM. Jlpyras ero ocoGeHHOCTh 3aK/I09aeTCS B BHICOKOH MHT-
pauHOHHON croco6HocTH HHepTHEIX Kommouentos (K, Si, Al u ap.),
KOTOpasi HanIsJHO IeMOHCTPHpYeTcs pacueramMy Gajaica BellecTBa
npu anbbutudanum (cM. r1. 11—V). Kak 6s10 ormeueno panee (Ko-
Baslb, I'oabaanesns, 3namenckui, 1972) peakiun saMelieHusi MyCKOBHTa
H KBapla MOJIKHBI COIIDOBOXKAATLCS yBeJAHUYeHHeM 00beMa MOpPOAB Ha
BeaHuuHy mopsitka 30—50% o6bema 3aMelaeMoro MuHepaJa.
B stom cayuae coxpaHeHne 06beMa BOSMOMKHO JIHIIb BCJELCTBHE
XHMHYECKOTO II€peHoca BelllecTBa (B YaCTHOCTH, HHEPTHBIX KOMIO-
HEeHTOB).

IMocnenoBatenbhoe 3aMelnenne aJbOHTOM BCeX MHHEPAJOB 1opo-
Abl (B TOM UHCJIE KBapua) CBHAETENbCTBYET O ILIEJOYHOM HaTNpaBieH-
HOCTH albOHTH3aUMH rpanHTa. OHAa HAXOAUT OTpaKeHHe B 3aKCHO-
MEpHOM yBe/IHYeHHH OTHOCHTEJbHOH aKTHBHOCTH (ojee  IEeJOYHBIX
KOMIIOHEHTOB ¢ HapacTaHHeM MHTEHCHUBHOCTH aJbOHTH3aLUH COOTBET-
CTBYIOIMX €My YBeJAHYEHHH OTHOLIEHHIl FeOXHMHUYECKHX [ap M IocJje-
JIOBATEJbHOCTH OCAaXKJIEHHS PEeliKHX 3JeMeHTOB B KOJOHKAX ajJbOHTH-
3HPOBaHHBIX nopoa (cm. ra. VI). Hanpumep, mnopsyiok ocampenns
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TaHTala M HHOOHsA OTBeudeT TOMY, KOTODHIH N0JKeH Ha0JII0AaThCs npH
TMOHHKEHHH 1eJOYHOCTH THAPOTEepMaJbHEIX PACTBOPOR B Mpolecce HX
B3aHMOJEHCTBHSI C TIPAHHTOM, €CJIM HCXOAHTb H3 3HaueHnd pH wH3zo-
3JeKTpHYecKnX ob6Jaacreii ruapooknceit wuobus (0—7) u Tasraga
(2—9) (ba6ko u ap., 1963). Taxkum oOpa3oM, mocAeI0BATEAbHOR
- ocaKjeHHe PEeJKOMETaNbHBIX AKIECCOPHeB (MEPeX0] pPeaKHX 3IJeMeH-
TOB B COCTOsiHHE ODOCOOJEHHBIX HHEPTHBIX KOMIOHEHTOB) B MpoLecce
NOHUMKEHHS HMIETOYHOCTH W aKTHBHOCTH (Topa mpH aiabOHTH3AUHH NPO-
HUCXOJHT B COOTBETCTBHH C HX KHCJOTHO-OCHOBHLIMH cBoicTBaMu. OHO
NIPHBOJUT K HX Pa3feleHuio H HAJTOXKEeHHIO Ha KOJOHKY anbOHTH3AIHK
«KOJIOHKH OcamaeHHus» 060c0o6JeHHbIX MHHEpaJoB-KOMIIOHEHTOB, KOTO-
puie B obuieM cayuae, Kak Gblsio nokasano B ri. VII, nmeer ciemyio-
wni BHA (OT BHyTpeHHHX 30H K BHemnum): Hi—Ta— (4=Be)—(Sn,
Nb) —Zr. B 310M psily MakCHMyMbl cofepXaHuii 6ojiee OCHOBHBIX
3/1eMEHTOB TEOXHMHUECKHX Nap cMelleHbl B 06JacTH 6ojiee MHTEHCHB-
HOH anbOHTH3AIHN N0 CPaBHEHHIO ¢ MEHEE OCHOBHBIMH.

HM3aveHenHe aKTHBHOCTEH KOMNOHEHTOB, HECOMHEHHO,— IPH3HAK
CyllecTBeHHO HH(HUILTPALlHOHHOrO XapakTepa INpoliecca aabOUTH3a-
wnn (Kopaxkuncknii, 1969), xoTopslii Cyast 10 4aCTHOMY OTCYTCTBHIO
PE3KHX TPaHHIL MeXJy 30HAMH KOJIOHKH, H3MEHEeHHIO COCTaBa CloA M
4KIeCCopHeB, a TaKxKe KOJHYEeCTBeHHBIX COOTHOLIEHHH MHHEpPAJIoB B
30Hax KOMOHKH, OCJOMKHACTCA BIHAHHEM Pa3JHUHBIX (PAKTOPOB (mud-
(pysusi, rpajHenTbl TEMIEPATyPbl M AaBJEHHS H JP.).

I11. ®usnko-xuMuueckas Kraccnuranus
IVIIOMA3HTOBBIX AJXbONTH3HPOBAHHBIX IPAHNTOR U NPodIeMa THIOB
noclIeMarMaTnIeckoro PasBuTHA IPAHATONIOB

Meracomatnyeckyio QopMauHio TNJAIOMasHTOBBLIX  aJbOHTH3HPO-
BAHHBIX TPAHHTOB MOXKHO ONpeLeNHTh KaK NapareHe3uc MeTacoMaTH-
HYECKHX NOpoJ, 06pa3oBaBHIMXCA B Pas3iHYHBIX (amHajJbHBIX YCAOBHAX
B pesyJbTare npoiecca GOpMHPOBAHHA MACCHBOB aJbOHTH3HPOBAHHBIX
IPaHHTOB, B KOTOPBIX IIHPOKO M HHTEHCHBHO NpOABJEHBl (paunu pan-
Hell 11eJ0YHOH NocJeMarMaTHYeCKOH crajni. YCTAaHOBJAEHHBIE 3aKOHO-
MEpHOCTH CMeHBbl NAapareHe3HcoB B 3aBHCHMOCTH OT IIEJ0YHOCTH, aK-
THBHOCTH (TOpa WM TeMmepaTypsl MHHEpPaJooOpasoBaHusi HaiOT BO3-
MOMKHOCTb HAMETHTb (PH3HKO-XHMHUYECKYIO CHCTeMaTHKy ¢opManuin
TVIIOMa3uTOBBEIX a/JbOMTH3NPOBAHHBIX TpaHuToB. Ee OCHOBY cocTaBisi-
I0T perpeccuBHbple pAAbl (Qauuii KHCIOTHOCTH-ILENOYHOCTH (paHHAsS
He/0UHasi, BO3PaCcTalolled KHCJOTHOCTH, KHCJAOTHOTO BhIlIeJAUHBAHHS,
NO3HAS 1leJoYHasi, 3aK/JAUNTe/NbHas HeliTpadbHas), GopMupYIOLIHE-
Cf B YCJOBHAX Pas/IHYHOH @KTHBHOCTH (hTOpPa B HCXOJHBIX MOC/JAEMar-
MaTHUECKHX pacTBopax (dallin HH3KOH, YMEepeHHOH M BBICOKOH aKTHB-
Hocr (ropa). Cpenn MeTacoMaTHTOB paHHel IeN0YHOIl hanun (cobet-
BEHHO aJbOHTH3HPOBAHHBIX TPAHHTOB) B'COOTBETCTBHI C IHATPAMMOH 34-
BHCHMOCTI Maparene3ucos ot pH u ap—(cM. puc. 37) BbljaeteHsl cy6-
(pauuy BLICOKOH, YMEpPeHHOH M HH3KOH wlesouHocTH. CoOTHOLIEHHS
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VIaBHBIX TocjemMarMatHdeckux dauuii, GopMupylomuxcs B 1peaenax
«MaTEePHHCKHX» HHTPY3HH, U EeCTeCTBEHHBIX [1apareHeTHYeCKHX THIIOB
MACCHBOB aJbONTH3HPOBAHHBIX TPAHHTOB, PACCMOTPEHHBIX B TpPELbl-
AVIIFEX pasjesax, HamocTpupyloress taba. 54. Mamenenns mnaparene-
3HCOB XapaKTepHBEIX aKleccopues B aJbOHTH3MPOBAHHBIX TpPaHHTAX
pasnnuHbix Qannit nokasanel B tada. 52. Takum o6GpasoM, «napareme-
THYECKHIT THII» MAaCCHBOB aJbOHTH3HMPOBAHHBIX TpPAHHTOB IIPELCTAB-
asier coOOH  eCTeCTBEHHYIO accoumalnio (psill) MeTacoMaTHYecKHX
(hauuit pasauyHoOil Temmnepatypbl H KHCJOTHOCTH-LIEIOYHOCTH, cop-
MHPOBABIUIMXCA B ONpele/]eHHOM HHTepBaJe 3HAYeHHH aAKTHBHOCTH
-BHPTyaJbHbIX BIOJIHE IOJBHACHBIX KOMIOHEHTOB (B JIaHHOM cJaydae
(dropa).

Kpome 9HI0KOHTAKTOBBIX (palluil Bhijeasiones Galni 3K30KOHTAK-
TOBBLIX METACOMATHTOB MarMaTHUYeCKOH CTaAHH (KaJWlunaTu3npoBaHHbIE
rPAHMTBHl W CJAIOIASHbIC POTOBHKH) M1 paHHel Nnoc/ieMarMaTHUeCKOH cTa-
JuH (anbOMTH3HPOBAHHLIC BMELLAIOUIHE MOPOJALI, 3K30TPEeH3eHbl H OK-
BapleBaHHble BMellale MOpoabl). DK30KOHTAKTOBHIE METACOMAaTiH-
THl paHHeH rnocaeMarMaTH4ecKod CTajaHl, Kak NpaBHJIO, NPHHALJIENKAT
K TeM e (auuaM akTHBHOCTH ()TOpa, 4TO M ACCOLHHPYIOULHE ¢ HHMH
(aunn B «MaTepHHCKHX» IpaHHUTaX.

3Hanne 3aKOHOMEPHOCTEll COYeTaHHs PA3IHUHBIX (auuii B NPOCT-
paHcTBe H BPeMeHH (30HAJbHOCTH H cTajaniHOCTH (hopMHpOBaHHA MAac-
CHBOB), 30HaJbHOCTH B Npejetax orTJenbHelx dauunii u ocobeHHOCTEN
pacnperesieHHsT pPeAKHX 3JeMEHTOB B HHX JaeT BO3MOXKHOCTE OoJee
leJeHanpaBaeHHblX [OUCKOB (PEAKOMETaJbHBIX aJbOHTH3HPOBAHHLIX
IPAHHMTOB M OLEHKH HX MepCrneKTHB B OTHOIIEHHH TOH HJIH HHOH aKiec-
COPHON peJKOMeTanbHOH MuHepanuzaluun, [lepBocTeneHHoe 3HaveHHe
IPH 3TOM INpPHOOpETaeT NOHUMAHUE Te0JOTHYECKOH MO3MIIMH H DeoXH-
MHYEeCKOH crneuH(HUKH «MATePHHCKHX» HHTPY3NUil.

B pesyabrate 0606uleHls TPOMAAHOTO ONbITA H3YYEHUST TIOCHE-
MarMaTHYecKHX IIPOLecCcoB, CBA3aHHBIX ¢ rpauurowmamu, I, C. Kop-
KHHCKEM YCTaHOBJeHa ofna 3 (GyHIaMeHTaJbHBIX OCOOEHHOCTEH 3H-
JIOTeHHOTO MuHepaJioo6pa3oBaHns, BHIpaXKamollasfcsd B 3aKOHOMEpPHOH
9BOJIOUHH KHCJOTHOCTH TOCAEMarMaTHUECKUX pPAaCTBOPOB ¢ TpPOsIBJIE-
HHEM paHHeil IeJOYHOH, KHCJAOTHOH, MO3AHed eJ0YHOl W 3aKJul-
TEJBHON CTajHii npouecca. Ira 3aKOHOMEPHOCTb, MO-BHIHMOMY,— Ha-
nbonee obuas TeHJEHUHS PA3BHTHS [NOCAEMATMATHYECKHX CHCTEM
BoOOIe. MaccuBbl NJAIOMA3HTOBLIX alb0HTH3HPOBAHHBIX MPAHHTOB, KaK
OBIJIO MOKA3aHO BbIllle, He HCKIOYeHHe M3 JlaHHOro rnpasuiaa. IpuHitu-
IHANbHOE HX OTJIHYHE OT «CTAHIAPTHLIX» (rpeid3eHH3HpPOBAHHBIX) rpa-
HUTOM/I0B 3aKII04aeTcsi B HeOOBIYHO BHICOKOI ISl IPAHHTOMJIOB HHTEH-
CHBHOCTH W MacimiTabax NposBJeHHs paHHel U[eJOYHOH CTaJuH NpH
OTHOCHTRJILHO YTHeTeHHOM pa3BUTHH KHcaoTHOH cramnu. CBoeoGpasue
nocjaeMarMaTiyeckol HCTOPHH adbOMTH3HPOBAHHBIX WUHTPY3HI MO3BO-
JeT paccMaTpHBaTb ee Kak OCOOLIH THI TOcJeMarMaTHYeckoro pas-
BHTHSA, XapaKTepHbIl 145 HHTPY3HH <«allIUTOHIHBIX® H «a/JsCKHTOHI-
HBIX» TPaHNTOB, BEHUAIOUIHX PA3BHTHE MHOIHX CYOCEKBEHTHHIX, TeJeo-
POTEHHBIX H APYrHX «BHETeOCHHK/IHHAJALHBIX> (haHePO30MCKUX TPpaHHTO-
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Tipumeuanne Pumckue nudpn obo3Hauyaior noas nuarpaMMbl pHE. 37. B keapueso-xa-
THeBBIMH CJIOLaMH.

HJHBIX KOMILUIEKCOB. MIHTPY3HH <«CTaHIAapPTHBIX» TIpeH3eHH3HPOBAHHBIX
IrpaHyuTOB, KakK I1paBHJO, NMpeAleCTBYIOT aﬂbﬁliTIBPlpO‘BaHHbIM.

Taxkum OﬁpﬁEOM, €CTb OCHOBAHHS IJIs1 BbBIJCJEHHS THIOB IOCHe-
MarMaTHYecKOro pasBHTHS TPAHHTOM/IOB, KOTODHLIM MPHCYIIH TNPHHIIH-
NnuaJbHble pa3zqH4YHsA B IIOJHOTE H Macurabax MPpOABJACHHA OTHEJbHBIX
nocaeMarMaTH4YeCKHX CTa,U,PIi"[ H HX TEOXHMHYECKHX XapaxTepHCTHX.
Kak IIpHUMEp CaMOCTOATE/IbHBIX THIOB MNOCJAeMarMaTHYeCKOro pasBH-
THs, KpOMeé aJbOHTU3UPOBAHHBIX H «OOBIYHLIX» DPei3eHH3NPOBAHHBIX
IFPaHATOB, MOXKHO TPHBECTH WIEJOYHBIEe aJbOHTH3HPOBAHHBIE TPAHHTHI
H, OYEBHJHO, Oepe3UTH3HPOBAHHBIE rpaHHuTOHAL. ['paHHTOHABI c pa3-
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2PARUTO8, OPMUPYIOUUXC 8 Npedesax «MATePUHCKUXs UHTpYsull

Tabnuma 54

i .t AMGIHIOHAT-TeNH-
AOAHTOBHI JlenuAeHT-GHOTETOBEL it LinHHBaNbARTO BB
11 mogrum 4
HocTn ¢dhTOpa
YMepeHHO# H BHCOKOII BBICOKO it BEICOKO fI BBICOKO /i
Huungas-

JHTOBBIX a/ib-
OHTH3NpOBAH-
HEIX TPAHHTOB

(v

MyckosuTO-
BBIX aabOHTH3MU-
POBaHHLIX TPAHH-
ToB ([[l-a)

MyCcKOBHTOBBIX
anbOHTH3HPOBAH-
HbIX  IPAHHTOB
(I11-6)

IlpoTosHTHOHKT-TONA-
30BBLIX aJbOHTH3IHPOBAH-
Hbix rpanutoB (IV-a)

JlenHa0aHT-TO-
Na30BbLIX aabL0H-
TH3HPOBAHHBLIX
rpanutos (/V-6)

Jlemupoant-To-
1asoBLIX aJdbOHTH-
3HPOBAHHEIX Tpa-
uuros (/V-6)

JlenuroauT-Tonaso-
BBIX anb0HTH3HDOBAH-
HeIX rpanntoB ([V-6)

TOJHTHOHHTOBBIX
TOBBLIX Me€TacoMa-

Jlenumoauro-
BLIX KBapIEBO-Ka-
JIMIITATOBLIX Me-
TACOMATHTOB

Jlenunoaut-nporoni-
THOHHTOBHIX  KBAaplLeBo-
K4aJHIINATOBEIX MeTaco-
MaTHTOB

Uunnsans-
JUT-TIPOTOMH-
THOHHTOBBIX
KBapLUeBO-KaJu-
IIMATOBHIX Me-
TACOMATHTOB

Jlenugomant-
TONAa30BO-KBAp-
LeBLIX Tpefi3eHoB
H OKBaPUOBAHHBIX
mopon

MycKkoBHT-qe-
MHI0JIHTOBBIX
rpeliaeHoB

Jlenuao/mmr-Tomnaso-
BO-KBapleBblX I'PEii3EHOB
H OKBapIOBAHHBIX NOPOIL

JHLINATOBLIX oﬁpasoaanuﬂx MYCKOBHT-NIPOTOAHTHOHHTOBOIO THMA BO3MOXKHBI MapareHe3ucsl ¢ AH-

JTHYHBIM THIIOM TIOCTI€MarMaTHYeCKOr0 pa3BHTHS, KAK [MOKA3LIBAET
MPOBENCHHOE B paboTe COMOCTaBNeHHe aAbOHTH3HPOBAHHBIX K rpefi-
SCHH3HPOBAHHLIX I'PAHHTOB, 3aHHMAIOT BIIOJIHE ONpeNe]eHHOe MECTO B
TEKTOHO-MAarMaTHYeCKHX IHKJIaX H MOTYT PacCMATPHBATHCH KAK MeTa-
comatnueckne opmauun. CBoeoGpasve THIOB MOCAeMAarMaTHUCCKOrO
Pa3BHTHS TPAHUTOHNOB M HX CBSI8b C NAPATeHETHYECKHMH H TeOXHMH-
UECKHMH OCOOEHHOCTSIMH «MATEPHHCKHX» TI'DAHHTOMAOB COCTABJSIOT

OIHY H3 HHTEPeCHeHUHX NpobJieM noc/JeMarManiyecKoro pyno- u mu-
HepanoobpasoBanus.

16 I1. B, Kosaae
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