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NPEANCJOBHE

ITpomao okoso 40 Jer co BpemeHu NOABIEHWA MoHOTpaduyYeckoro cbop-
auka «Cmogsr CCCP» (pex. ITI. M. Tarapmuos), B woropom 6uir 0fo6men
HAKOIJIGHHBIHI K TOMY BpPeMEHH ONEIT TPAKTHKH Te0J0r0pasBefouHLX pabor
I OpejcTaBiIeHa OOCTOATENbHAS XAPDAKTEPICTHKA TEOJOTHH H IeTPOJOTHH
MECTODOJRICHII MYCKOBATOBRIX HETMATHTOB. ['€HOTHYECKIE AcCIeKTH o0Opa-
30BANNS NETMATHTOB B 9TOM COODHHEE PacCMATPHBAJINCH ¢ IO3HIHII TeOpHH
A. E. Qepemanma o ¢parumonnoil Kpucrajamsamun nerMaTuToB. OgHako
noTpeGHOCTH PasBHBAMIEHCA CHOIAHON NPOMENLIEHHOCTH BEIBBAIN K JRU3HH
WHBle WIEH W TpPeCTABICHHA O IerMarnTaX I «IerMaTHTOBOM) Tpomecce,
KOTOpPHIe HAIIIN cBoe Hambojee moamoe Brrpaskemme B paGorax J[. C. Kop-
KUHCKOTO, 0ny0AHKOBAaHHEEX B ToM ke cOopauke. Ilpexcrasienne J[. C. Hop-
JRHHCKOTO O TeHETHYECKOH CBA3H MYCKOBHTOBHIX IETMATHTOB C OIIpPefeseH-
HHMA (amuaMa permoHaIbHOTO MeTaMopdusMa, HADALY C HASSMH O BayKHOI
POIM TPOMECCOB TEPEKPUCTAIIN3ANNNA MPH NerMaTuToobpasoBaHmm, Teo-
permueckn ofocuoBamHEEiMR A. H. 3aBapunknM, Hanmim CRBoe pasBATHe B pa-
60TaX CHeMUaTICTOB-CIIOAHNKOB W OLIINM OTpasKeHsl B gokjdamax 1-ii mer-
MaTuTonoit Komdepenrun, npoxommpuieit B Jlenmurpage B 1961 r. Ocoboe
MECTO B JOKJIajfax 5T0H KoH(QEepeHIHN 3aHAMAIN HCCIeJOBAHUA, NOCBAMEH-
Hue ImpobjeMe NepeKpPHCTAIIN3alHA 1 MEeTacOMATHYeCKOro MHHepamzoobpa-
30BaHHA B mermatmrax, paspaGorammsie B. J[. Hukmrmasim. B 1o ke Bpems
BOIIPOCAM CBA3H IPOIECCOB TPOMBIICHIOT0 MYCKOBHTOOODA30BANHA B Ier-
MATHTAX C PErHOHAJBHEIM MeTamMoppuaMoM OBJIO NMOCBAMEHO JHIIL He3HAUH-
TeIBHOE YHCI0 pabor.

9T0 HampaBiIeHme paspaboTKE MPOGIEMBI TEOJOTHICCKIX W HETPOTOTH-
YeCKNX OCHOB TEOPHM TI'eHeanea NerMaTHTOB ABIAETCA OJHUM M3 BeyImuxX
CerofisA. YCICXH ero AaJbHEHNICr0 pPAas3BHTHSA OTPAKEHEl B IPEIIaraeMoM
gnrareso MoHorpafugeckom coopaure «Myckosmroprie mermatutei CCCPy,
B KOTOPOM CBEIEHKE OCHOBHHE JoRIanni Beecorosmoit Teopermuecrkoit Kom-
depernur Ha Temy «['eolOTHA W TEHE3WC MYCKOBHTOBHIX IIEIMATHTOBY,
cocrosasmieiica B 1973 r. B r. Jlemmurpage. O6pamaer Ha cefs BHAMAHNE IIHPO-
KOC pasBHTHE B HOCHAeIHOE TOABl TeOXHMHYECKHX, TOHKAX MHHEPaIoTHYec-
KHX B (H3MKO-XNMHIYECKHX MCCACTOBAHNI IerMaTHTOB, IPHBIEYCTHE IHPO-
KOTO Kpyra 9SKCHePHMEHTAJBHEIX paspafoTOK M METOI0B MaTeMaTHIecKoil
CTATHCTHKN K 00OCHOBAHMIO pPasBHBAEMLIX TEOPHH O TreHesmce HTHX 00paso-
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BaHHi. JTO 0GCTOATENBCTBO OTPazkaeT MePeXof OT YHCTO ONHCATEIBHEIX Me-
TO/OB HMCCHEZOBANNE K TOTHHIM KOJIMYECTBEHHHIM OIEHKAM YCJIOBHIl Ierma-
THTO0GPABOBANNA, YTO NPHBOLUT CTOPOHHHKOB pA3IHYHLIX KOHUENNH o
HAYIHBIX IIKOJ K 0oJiee ;KeCTKOM apryMeHTaium.

Temarnka JOKIANOB, B3aCIyMAaHHHX HA KoupepeHmum, HACKOABKO 3TO
TO3BONHI 00BeM COOPHUKA, 00BeIUHEHA [0 YETHIPeM KPYHOHLIM IIPoGJaeMan:
ofmue mpPOGIEME merMaTHTO0GpAa30BAHASA, TEHE3NC, IeOXHMHS H MEHEepPaIo-
rusa, reosorms MyckosmrToBnix mermatmToB CCCP. B kauecrse [0mMONHHTENH-
HEIX MATEPHAJNOB K COOpPHHKY CJIeAyeT pPacCMAaTPHBATL H3HAHHEE K ROH(pe-
PEHIUE TE3WCH, B KOTOPHX HAULIHM CBOE OTPAasKeHHe BCE HOKJIaH.

Hacroamuii cGOPHOK NPEICTABISETCH NONE3HKIM JIsi NCCIejoBaTeleil,
BAHEMAIOIUXCSA IIPO0JIeMAMI METJLIOTeHHN MOKEeMODIA, TaKk KaK Kpyr sa-
TPOHYTHIX B HEM BONPOCOB, XapakTep W CTemeHb mpopaGoTKm mpobieM BE-
XONAT 32 PAMKE COGCTBEHHO (JOPMAIEH MyCKOBHTOBHIX IECMATHTOB I 3aTpa-
THBAOT MPOGJIEMEl DHOTCHHON MUHEPANU3AINA B METAMOP(PIICCKAX KOMI-
JEKCAX pPasJMYHOTO BO3pacra.

K. 0. Kpamy




I. OBIIUE ITPOBJIEMbBI IEIT'MATHATOOBPA30BAHIIA

0.M.COEOJXOB, K.O.FRPATI, B.A.I'TEBOBHI KR

B3AKOHOMEPHOCTH OBPA30BAHIS
U PABMEMEHUA ®OPMAIIMII MYCKOBHTOBBIX
I MYCKOBUT-PETKOMETAJIBHBIX HEIMATHTOB
B METAMOPO®MYECKUX IOSICAX

llmpoxrmit pasMax HpOBEAEHHHIX 3a MOCIEIHHE TOIH HCCaef0BANANA IPO-
TIeCCOB PermoHaJbLHOTO MeTaMOpdusMa MONBIMKHEIX moscoB pokembpus CCCP
H JIOCTHTHYTHIE TIPH 9TOM 3HAYATENBbHKE YCIOXH B M3YYCHHN TEOPETHYCCHHX
OCHOB MeTaMOp(uaMa NMOSBOJMIE C HOBMX METOAMYECKHX MOZHITMIL paceMoT-
PETE B3AKOHOMEPHOCTH O00PAsOBAHHA W pPasMCIIEHHS TeX MeCTOPOIKACHMI
TOME3HKIX HCKOIAEMBIX, IEHe3MC KOTOPHIX OIPEAeIsercsi HampaBIeHHOCTHIO
MeTaMOP(HIICCKUX TPOIECCOB, MPORCXOJMBIINX B PYHOEMEIIATONIAX KOMIICK-
cax. Terronmueckas Kapra TeppHTOPHH CKJIAMIATOTO dynmamenra CCCP
CO cHATBHIM TuraropmenmEM uexisom m Hapra meramopuuecknmx moscor
Teppuropmm CCCP macmraGos 1 : 5000 000 (I'mefosmukmii, 1973; Hparmo,
I'nebopunkmit, 1973) m ycramosienue TCOJIOTO-Ie0X POHOJOTHICCKAX pyHe-
JKell B jpeBHeflmell MCTOPHN pasBETHA 3eMHOI xopur (Bamxrmiickmit mumT:
Jlobag-Hiyuenxo m np., 1972; Bocrounas Cubupr: T'eoxpomosdorma noxem6-
pus. ., 1968; Meramopmueckme mosca CCCP, 1974) manm Bce ocHoBanmA
HPOBECTH MHHEDATCHHYECKHUI aHANIH3 MeTaMOP(HYECKUX MOHACOB JOKeMO-
pas CCCP (Kparm m gp., 1973a, 19736). 9tm paGorm, a tamme JIaHHLIE,
TOMYHEHHEIC APYTUME HCCAE[0BATENAME, TO3BOJILIH BEHEAUTs B TOKeME piii-
CROIl WMCTOPHH MHHEPATEHMYECKNE METAI[UKE, COOTBETCTBYIONIIE ompejie-
JEHHBIM TERTOHO-MeTAMOP(HUUYECKHM MeranmkiaMm: paHHeapxeiickmil (npes-
mee 33004300 mam mer), mospmeapxeiicrmit (npesmee 2600+ 100 man aet),
pannenporeposoiickmit (ypesmee 20004100 mam ;er), epegmemporeposolickiii
(npesmee 1700450 mam m;er) m ‘mospEempoTeposoiickmii (npeeree 670-+
+20 mum mer).

OcHoprBasch na oTHX Marepnajax W YYHTHBASA ONET CHCTEMATHKH MECTO-
POSKIICHHI IPYTAX TeHeTHYeCKHX THIOB, MPeJUPUHATHII PA3IMIHEIMI HCCIIe-
Aomareiaym, OLia paspaGorana HOBas IeHETHYCCKAs KIACCHYUKALEA MECTO-
POsENIeHIIT MeTaMOPPOTeHHEIX M0e3HEX HexonaeMux (COKoOIOB 1 ap., 1979).
B ocromy xmaccuduxammm monosren mpmmimm BPEMEHHHIX COOTHOIIeNHIT
nponeccor pynoobpaszopanus m MeraMopduaMa, a TaKKe OMIHPHYECKI YCTa-
HOBJICHHLIX CBA3EH PYAHHX W HEDYAHHX (OPMALMI WM KOMILTEKCOB M I'PYIII
$opmarnmit ¢ Toit wam mmoii gammeii mwan cyOdanmeit onpepesennoit dammann-
HOUl CePHH, KOTODHE ABIAIOTCA OTPAKEHHEM Te0TePMUYECKOTO pesRmMa pas-
BHTHSA CTPYRTYPHO-(OPMATMONHEIX 30H M ONPEIEIAI0T HX METAJIOTCHIIECKYI0
coenuanmsanuio. B coorBercTsHm ¢ HMBI0REHHEIMH TPHHIHIAME DYAHEC 0
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HepyaHLe (opManum TIO/[PASNIeAIOTCA Ha TPO- (mapa)-, peo- u OpTOMETaMOp-
(duueckme KJIACCH MECTOPOICHIIE.

1A pemieHmA HOCTABJIEHHHLIX B TOH CTAThe BOIPOCOB BeAyIee 3HATE-
HOEe HMeeT OPTOMEeTaMOpPUUecKHil KJIaCC MECTOPO/RACHHN, K KOTOPOMY OTHO-
cATeA T¢ (opManEm MeTaMOpOTEHHBIX NOJE3HHX HCKONAeMHX, pPYJHOE I
(mnm) mepyzmnoe BemecTBO KOTOPHX BOZHUKJIO B CAMOM HPOIECCE PErHOHAN b-
HOTO MeraMop(uaMa, a KOHIIEHTPAIHA 1 JOKAIH3AIUs pPYIHOT0 BeIIECTBA
OLPEeIAETCsT TePMOIMHAMIICCKAM PERIMOM DPEerHOHAIBHOTO MeTamMopfmama.
Jdror kmacc oObeUHACT HTAIMHTeHHO-METACOMATHYECKHE (IerMaTHTOBbIE)
MECTOPO:K/IEHHA, BOSHHKIIME B Ipomeccax MeraMopduueckoil mudipepenmma-
OUHM, MarMaTHIecKoro saMemenns, AuQepeHINANNT BeIfecTBa HpPH BHILIAB-
JeHMH W KOHCOJNJATINA IPaHNTOHAHOIO PAcCIIaBa I JAIBHEHNINX MOCTrpaHm-
TH3AIMHOHHEIX METaCOMATHIECKIX HPeo0paBoBaHIAX, & TAKKE TALPOTEPMAILHO-
METaCcOMAaTHICCKHe MEeCTOPO;KACHN, BOSHHKIINEG BO BPEMS DErpeCCHBIELIX
cTaguit permomajbmoro Meramopusma. Tawmm oGpasom, meramopdoreHuse
nerMaTuToOBLC OPMAIHN, BKINYAIIINE KePAMHYECKY0, MYCKOBHTOBYI), MYyC-
KOBUT-PEJKOMETAIBHYI0 M peIKOMETAJIbHYI (OPMAIEE opToMeTamopdmaec-
KOTO KjIacca, SABJIAIOTCH 3aKOHOMEDHBIM BBICOKOTEMIEDATYPHHIM WICHOM
mapareHeTHYeCKNX ACCONMAIMI IOpojA, NPHHANIC;RAIAX PABIHYHLIM IO
mapmeEnmio ganmmaneunivM cepusM. Ha ocmoammm sTor0 MOskHO cdopMyTm-
poBaTh ompepenenme @opMmaruu mermarumroB. [log mermMaTumToBO IR
dopMamgmedl caTegyer NMOHHEMATh CCPHI0 HETMAaTH-
TOBHX MHEJX (MECTODOMpgeHH#H), oOpasoBaAaBIMIEXCHA
B CXOHgHOI INTOAOTO-cTpaTuHTrpadumuecK oif n
CTPpYyRTypHO# obcramoBrxe npu P-7 ycaxosuax ¢a-
HHHA AaXIPMAHZHHOBHX HIH KYMMHOHTTOHHNTOBEGH X
aMPHEOOIHTOR, BOBHHKAWMUEYX OIPH PASAHUYHOM T 6 0-
TEPMHYECKOM peHUMEe, C KOTOPHM CBHA3aHAa FIeo-
XIMOTIeCcKadA cOHenmaausanug QOpMANMHHKE Hes3asn-
CHMO OT Bo3pacTa MeramMopdusma.

Hecmorpsa ma 3HaYuTeAbHBE YCHEXH B H3YYCHHHI NEIMATHTOB, IO CHX
1mop elle He WCCHeOBAHEI IPHYAHLL SMUOHPUYECKH YCTAHOBJIEHHOH 3aBUCIH-
MOCTH HX THIOA OT 0CODEHHOCTEH Te0JOrMIECKOT0 CTPOSHHS M HBOJIONII TeX
CTPYRTYDPHO-QaliHaIbHLIX 30H, B KOTOPHX oHE Qopmupyiores. Orcyrersme
IPOCTPAHCTBeHHON, BPEMEHHON M TeHeTHIeCKOH CBA3EH ME;RAY IerMaTHTaME
W MaccHBaMH TPaHHTOB H, Hao00DOT, HAIMYWE HTHX CBA3CH MEKIY IerMaTi-
TAMM M MeTaMopDPHICCREME KOMILIEKCAMH 3aCTABISET ceildac CTAaBATH BOLPOC
0 OpHIHHAX LerMaTHTo06pasoBaHms B HOBOM acmexre. [[is ycnemmnoro pas-
peIICHHA OTOTO BOIPOCA IEPBOCTENEHHOE 3HAYemne IprodperaeT aHAJH3
opomonEn  Meramoppmieckux mosacoB (IaeGommrmit, 1973). Ocuooit s
TAKOI'0 AHAINM3a KaK PA3 M MOCAY:REHIN cocTaBlIeHHbe B HcTHTYTE reorormm
u reoxponmoxorun goxemopuma AH CCCP wapra meramopdumuecknx mos-
cop CCCP macmrata 1 : 5000000, a rarie Kaprhl PErMOHAJIBHOTO0 METAMO]-
¢hmama Banrmiickoro mura u 10:KHOT0 obpamuenusa Anganckoro mura u Cm-
6upcroii miuardopmur Macmraba 1 : 2500000, a rakiae geTadbHLIe KapThl Me-
TamopusMa IO permoHaM KpyoHeidmmx wmecropossgenmit Cormsa.

B panpneiimmx paccy;RIEHHAX IPHHATA BO BHHMAHUE B3AXMO3aBICH-
mocth P-T yenosmwil ofHOBpPeMEHHO BO3UHRAWIIAX MErMATHTOBMEIATONIX
KOMILIEKCOB (IPH Opomeccax PeruoHalnioro meramopdmsma) m gopmaimii mer-
MaTHTOB (HpW Tporeccax merMaTuroobpasosaHmsa). [erecTBeHHo, [TO TOT I
IPYTroil mporecesl JIA PA3IHIHLIX YIACTKOB CTPYKTYpPHO-ParmHalbHLIX B0H
OyIyT PasiHYHbBL, W, CHEHOBATENBHO, DT 3aBHCHMOCTH MOKET OBITH HCIOJB-
30BaHA B KadecTBe KiIaccHUKAMOEHOr0 Kpurepus. Nar mokasanm meeaemosa-
HuA, nposerennnie B Cesepo-bBaiikanscroit, Bocrouno-Casuckoi, TaiiMuIperoit,
Ypanscroit, [0amo-UyitcKkoit @ IPYTEX DIPOBUHIUAKX, IPOMECCHL 118 PEK PHCTA-
JH3aMEA M MEeTacoMaTo3a MerMaTHTOB pPA3BHBAIOTCHA B CBAZH C HBOJIONHET

6



mporeccos permonanbnoro meramopgusma. Iloaromy paspabarniBaemas aBTOpa-
MH MOZeJIb MeTaMop(oreHHoro merMaTuToodpasoBasnd, OCHOBAHHASA Ha JieTalb-
HEIX HCCAeNOBAHUAX merMaTuToBHX moseil Bocrounoii Cubmpn (10, M. Coxonos)
u Baarmitekoro mura (M. E. Canse), a Takske Ha PermoHAJBHHEIX 0600MEHAAX
¢ YYeTOM BCEil cyIecTBYIOmel WH(ODMAHH, JaeT BO3MOKHOCTE B CAMHOM Me-
TOAMIECKOM ACHEKTe IOAXOAATH K OIEHKE IMOTeHIMAJIbHON MYCKOBHTOHOCHOCTH
MYCKOBHTOBHIX IPOBHHIIAE H I0JeHdl W [aske OT[eIbHLX IIeIMATATOBHIX Y3I0B
(Cesepo-Baiikanbckasa mpoBMHIUSA, DEerMaTHTOBEE HmoisA Baartmiickoro mura).
Torga kax HegoomeHKA (arTopa PETHOHAILHOTO MeTaMop(maMa IpH MUHEpa-
TeHNIecKOM pPallOHHPOBAHNH IPHBOJHT K HEoOOCHOBAHHEIM BHIBOAM O Iep-
CHeKTHBAX MYCKOBHTOHOCHOCTH KpymEbx paitonos (Llenrpansmo-Honbermit
6Ja0K) WIM K HEOMPABIAHHRIM 3ATPAaTaM OPH IPOBEeHAH IIOHCKOBO-Pa3Benod-
ueix pabor (Omexmo-Cranosas nposuamua). Kpome sTux nosio:xennii, mMe0mux
mepBOCTEHeHHOE 3HAYEHHE JIA NPAKTHYECKUX 3a7ad, MOJEJh MeTaMopdoreH-
HOTO HerMaTuroofpazoBaHmsa mMeeT GOJbIIOe HAY4HOe 3HAUEHHe, TaK Kak
HOJBOJIIT TE0JOTHYECKYI0 I (PH3NKO-XMMHATECKYI0 0asy moj rmmoresy ofpaso-
BAaHOSA HOPOJ IEeIMATHTOBEIX JKMJI M MyCKOBHTa B npomecce co0mpareabHOM
HepPeKPHCTANIM3AMAA T MeTACOMAT03a IPAHATOBR (AIJINTOBR) W KPHCTAIIH-
veckux caannes (rmmoredst J[. C. Hopskmuckoro, A. H. 3amapmmkoro,
B. 1. Harurnaa).

OcroBHOE ToJIo;KeHue MOfesn MeraMopdoreHHOro merMaTmTo00pasoBaHMA
3aRII0TAETCS B TOM, UTO SBOJIOIHOHHEIL MPOIECC 3apo:KmeHus, ¢opMmpo-
BAHOA W IPeodpasoBaHUs MHIUBHAYAIBHOH IO CBOHM 0CODEHHOCTAM IerMa-
THTOBOM KUJIBI WIM TPYIL KA OMPERe/sIeTCA CTagHAMI TeKTOHO-MeTaMopdn-
YeCKOT0 IIKJIA B KOMINIEKCe I0pOI, ONTHMANIBHHX mo P-T yemopmAM NiA
mermaTuroodpaszosarnsi. Takmm oGpasom, Ierecoodpas3no KIaCCHQHIIPOBATH
merMaTHToBEe (OPMAINN 110 NPUHANIEKHOCTH HX K QanmaM m cyodammam
permoHajgbHOro Meramoppuama, a Takise M (panIaIbHEIM CEPHAM, OTIHIai0-
MEMCA BeJIMYHHON OTHONIEHHSA TEMIOEpPATYDPHl K MAaBIEHHI0 H OTPARAIOIIHM
PAasIHYHBIL TeoTePMIYeCKHIl Pe;RUM mMoABHKHON obractm. Ilpm arom Kiaaccem-
¢uramuss mermMaTHTOBHX (OpMANEIT OCHOBHIBaeTcs Ha OOMENpHHATHX @a-
OusAX PerHoHaJLHOTO Meramopdmsma (smmpor-ampmbormToBas, aMpmboamTo-
Bag M TPAHYJIMTOBAsA), A BHIeIeHHe (JAMHATBHEX CepHil OCHOBLIBAGTCA HAa
JAHHBIX HKCIePUMEHTAJBHHIX HCCHEMOBAHUI W pesy/bTaTax aHalU30B IpPH-
pogHLIX naparemeamcos. MosHo BHmeanTs mecTh ammanbHEEX cepmit (I'me-
Goemikmit, 1973).

Cepma A, xapakTepusyercsi DOABJIeHHeM IapareHe3HCOB XJIODHTOMJ-
ropanepuroBoit cybdamum npm I'=470—500° C, orcyrcrBEHeM cTaBpoJIHTa,
IINPOKAM PACIPOCTPAHEHHEM ACCONMHANNE AHTATY3HTA ¢ KAJTHEBEIM IOJIEBEIM
MIIATOM W MOABIGHWEM JBYOUPOKCEH-INIATHORIAIOBLIX IOPOJ LPH OTHOCH-
TenbHO HEH3KOH Temmeparype (650—700° C).

Cepmsa A, OTImYAeICS pPACIHPOCTPAHEHWEM IIAPATEHE3HCOB CTAaBPOJATA
B y3KOM HHTEPBaJe TeMOepaTryp, BO3HHKHOBeHHEM ero ImapareHesmca ¢ Kop-
AUEepPHTOM JHIIb B METaneJmrax, OEZHEIM KajJmeM, IMHPOKAM pacIpocTpaHe-
HHEeM ACCONHATINII KOPJAHEepPHTA ¢ aHJAIY3HTOM H ¢ KAJHEBHIM ITOJEBHIM IIIa-
TOM, IOBCEMECTHHEIM pACIpOCTPAaHEHHEM HOPOX KOpiHepHT-aHJaly3uT-0pTo-
KIa30Boil cyOammm B 30HAX yiabrpameramoppmama. I'pamyiamrTh 9T0it cepmm
XapaKTepuayioTes OTCYTCTBHEM TpaHara B mopojax, OorarsiX KalbloueMm, u
IMNPOKAM pPacopoCTpaHEeHHEM NapareHesmea pOroBoil o0MaHKH ¢ KBapIeMm
H JByMfA HHPOKCEHAMH.

Cepma A, BRIouUaer B cebsa DOPOAH KOPAHEPHT-CTABPOJIAT-MYCKOBHTO-
Boit (T'=480—560° C) u craspomur-GuoraT-MyckoBmToBOi (I'=560—600° C)
cybpanuit. B 9T0il cepmm BOBMOKHEI IIapareHe3HCH OGHOTATA, CTABPOJIATA,
MYCKOBHTA W AHAAQJIY3HTa W CHIVIIMMAHATA, I'PaHaTa, Myckosmra m Gmormra.
B somax yusrpameraMopdusMa ¢ PABHOH CTEHeHBIO BEPOATHOCTH MOKHO BCTpe-
THTH ACCONUAIHA CH/JIAMAHAT-OMOTHT-IDAHAT-OPTOKJIAB0BOH M KOpPIHEPHT-
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GmoTHT-TpaHAT-OpTOKIAa30Boi cyGpanmit. Croma ke orTHOCATCA Gorarmie
KaJpIEeM IOPOAE TpaHyauToBofl ¢ammm ¢ TIpaHATOBREIMH IapareHe3H-
caMm.

Cepua B, oTamyaeTcA OTCYTCTBHEM KOpPMEPHTa B MHTEPBAJe TeMIeparyp
sumpoT-ampubonnToroii fanum. B mmskoremmepaTypHOH wactm dammm aib-
MAHAHHOBHX aM(puboIuTOB IMWPOKO Pa3BUTH JBYCIIOJAHLIE CJHAHIE € KHA-
HATOM W CTaBpOIHTOM. B03MOKHO HOABIEHHe KODAHEDHTA B acconUanum
¢ rpamatoM B Meramesnmrax, Gepmmx kammem. IlommocThblo MCKIIOYEHA BO3-
MO;KHOCTH IOABIGHHA CHJJIMMAHHUT-TPaHAT-GHOTHT-MYCKOBHTOBOIO Iapare-
Hegmea, B s0He yabrpameraMopmsMa IOABIAIOTCA TOJBKO ACCOMHAIIH
CHINTAMAHAT-6HOTHT-TPAHAT-0PTOKIa30BoM cybdanun. [Ipm MakcumaibHO BEI-
COKHX TeMmepaTypax TpaHYJHTOROH ¢anmm (opMEPYTCA INOHHEIb-KBap-
mepsle W can@EpHHE-KBapIEBHIE IOPOJIEIL.

Cepus B, o6begmuser jKefpUT-KNaHUT-TPAHATOBYIO, TpaHAT-KHaHHT-0MO-
TAT-MYCKOBHTOBY0, IPaHAT-KHAHHT-GHOTHT-OPTOKIA30Byl0 cybdammn dQanmn
aANbMAHIHHOBEX aMPuOOINTOR W KHAHAT (CHJIHMAHNT) IpaHAT-THIEPCTEHO-
Byl cy6danmio rpamymmTOBOM Qammm.

Cepuss B coorserctByer majemT-raaykoamosoii cépmm A. Mmammpo.

MuHepareHHYecKnil aHAAU3 Kapr MeTaMopP(HUeCKHX IT0SICOB IO3BOJIAET
YCTAHOBHTH ¥ TEOPETHYECKH O00OCHOBATH BaKOHOMEDHOCTH paclpefeleHud
B 3eMHOH Kope IJaBHeWIHX B IPOMEIIJIEHHOM OTHOIIGHHN II€IrMATHTOBBIX
dgopmammii: a) merMaTHTH peKOMeTanbHON (opManum 06pasyioTCA TOIBKO
B ob;acTax, rje mpoaBmics MeramopdusM aHAANy3UT-CHIIIMAHATOBOH (a-
nuansHOit cepum (A,+A;, P=3—4.5 w6ap), 6) merMaTHTH pPeIKOMETAIHHO-
MycKoBHTOBO# fopmanum dopmMupyoTes B ofJacTAX ¢ MeramopdmsmMoM mpo-
mesryrTounoro tHna (As+AB, P=4.5—5 KOap) m B 061acTAX HAJIOKEHHOTO
meramMopmama ampmboamToBOH (armum aHKANYSUT-CHIIHMAHATOBOI Qarnu-
aJgpHON CepHH 10 JHCTEH-CIUIIIMAHATOBOH (QanmajbHON cepum UJIH jKe
B obmacTAX ¢ o6paTHOH mOCHeH0BATENBHOCTHI0 MeTaMOPPHUECKHX COOBITHIA;
B) IETMATHTH MYCKOBHTOBOH (opMamum JOKANH3YIOTCA TOJABKO B 06IacTsax
JHCTeH-CHJIEMAHATORBOH (anualibHoii CepHH B 30HAX JHUCTeH-aJIbMaHIHH-
GHOTHT-MYCKOBHTOBOH cyOdanmm damun anmpMaEguHEOBHX ampubonnros (b;+
+B,, P=5—9 x6ap).

ITogobuasa THnm3amusa HTETMATHTOB WMeeT BakHOe IPAKTHYECKOe B3HAYE-
HEE, TaK KaKk MUHEDAaTeHHMYeCKas CIeNUaJH3alnsd M MOTeHIUAIbHAA MYCKO-
BUTOHOCHOCTH IETMATHTOB MYCKOBHT-DEJKOMETalbHOI H MYCKOBHTOBOI op-
Manmif, PACHONOKEHHHX B MOHO- H IOJHIUKJIHYECKAX MeTaMopPuuecKux
nmosicax, pasmmyaa. OTHOCHTEIBHO BPEMEHH N MeCTa IPOSBIEHHS PerHoHalb-
Horo Meramopdmsma, CBASAHHOTO C IIETMATHTO0GpPA30BAHHEM, BHIJEIAIOTCA
clenyiOMue TeHeTHYCCKNe THOB MYCKOBHTOBHIX HpOBHENmI (cM. Tabrmmy).

I. MycroemToBHe NpOBHHIHE ofnacreil MoHoMeramopdmama, 06paso-
BABITHECH TIDH OJHOAKTHOM IIPOSIBICHHAH TEKTOHO-METaMOPYUIECKOTO IMKIA,
B YCJOBHAX DErHOHAIBHOTO MeTaMoppuaMa JUCTeH-CHIJIHMAHHTOBOTO THIA.

II. MyckoBuTOBEHe MPOBHHIAE 00acTeil moamMeraMopduaMa, BOSHHRIINE
IPH HAJOMEHEM OJJHOTO TEKTOHO-MeTaMopdmueckoro nmRIa Ha ADPYTOH.

TaxnMm ofpasom, fopMHpOBAHEE NETMATHTOB MYCKOBHTOBO H MYCKOBHT-
penkoMeranbHofi gopmanmit mpomcxoxmmtT B soHax: 1) amcren-anbMaHJWH-
GuoTHT-MycKoBHTOBOH cyGdanum B obmacTax MeramopduuecKoil 30HATHHOCTH
[HECTeH-CHIINMARATOBO (anmanbroii cepmm; 2) CTABPOJUTOBHIX M CHIJIAMA-
HET-IPaHaT-6moTHT-MyCKOBUTOBO cyGdammii danunm KYMMEHTTOHHTOBHIX aM-
¢ubosuros B obdacTAX MeTaMOpPQHYECKOH 30HAIBHOCTH I POMERYTOTHOM
dammaneroit cepmm; 3) xmagTopesa MECTEH-aNBMAHANH-OMOTHT-MYCKOBHTO-
Boii cybdanumm nUCTeH-CHITEMAHATOBOM (anmaibHoll cCepul IO TpPaHyInTaM;
4) pmmadropesa CTABPONMTOBOH ¥ - KODJHEDHT-TPAHAT-GHOTHT-MYCKOBHTO-
BOHl W TpPaHAT-CIUITHMAHHT-OMOTHT-MYyCKOBHTOBOI cyOdammil amjaxysuT-cHiI-
JUMaHHTOBOI (ammanbHOM CepHE IO IOPOZaM M HEerMaTHTaM JuCTeH-CHIIH-
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MaHHTOBOH (anmaabHOll cepum; 5) amadiTopesa AHCTEH-aIbMaHMH-OHOTHT-
Mycnonn'ronoﬁ cyGpanmm Mo MOpPOJaM M NErMaTHTAM AHIATY3HT-CHIJIHMAHN-
ToBoit Qanmansuoil cepmm; 6) perpeccmBHOTO MeTaMopgmaMa annno'r-amdm-
GonmToBoil cybdammm.

Hau6omee nOKasaTeIbHREIMH NETMATHTOBHIMH N POBHHIHAMH ABIAIOTCA
Cepepo-Baiikamscekas, Bocrouno-Casuckas m BeloMopckas mpoBHHIINN.

Hax nasecrro, Cesepo-Baiikanbcroe HaTOPEe OTHOCHTCA HE TOJIBKO K KiIac-
CHYECKHEM 00JacTAM PasSBUTHA IOJHON CHMMETPHYHOH MeTamopduveckoit 30-
HAJBHOCTH € H3MEHEHHEeM CTeleHH MeraMopduama OT XJIOPHT-CEPHIUTOBOI
70 TpaHAT-CHILIMMAHHUT-OMOTAT-OPTORIAB0BOH cybdanum, HO H ABIAETCA
KJIaccHuecKoil 00JacThio, AJA KOTOPOH YCTAHOBJIEHH m3odalimalbHBIE COOT-
BeTCTBHSI DPYAHHEIX W HEPYAHEX QopManuil ¢ ompeJeJeHHBEIMH 30HAMH DPermo-
maxpHoro meramopdmama. Mectopossmennss MeTaMop(OTeHHOIO THIA BJECh
NpeJICTABIEHE 30J0TO-CyAbGuAHOA QopManumeir m MYCKOBHTOBHIMH IerMa-
THTAMH.

PajtoHOM pasBETHA 30J0TO-CYILPHAHOTO OPYAEHEHHA peoMeraMopdmaec-
KOro KJiacca MeTaMop(OremHO-THAPOTePMANBHOTO TreHeanmca aABiserca Jlem-
ckaa soinoToHOCcHAA mposmuEnusa. B. A. Bypax (1973) ma ocHoBaHmm JIeTaib-
mux pabor B mentpanbnoil wactm Bopaiibmnckoro cunkianuopus (IlaTomckoe
Haropbe) oTMedaeT, uTo Ham(oJee BHICOKHE KOHIEHTDAIMH 30J0Ta ycTa-
HOBJICHE B 30HE 3eJIeHOCIAHIeRoi anuy MeraMopdnaMa, B To BpeMA Kak B 110-
ponax snmgoT-ampubonnToBOil W ocobenHO GoNee BEHICOKOTEMIEPATYPHLIX
danmit meramopduamMa, cofep;kaHme 3010Ta B CYJIBQUAHEX 30HAX U KBapIe-
BHX JRIJIAX BEChMa HE3HAUYHTEIBHO W He MPEJICTABIACT MPAKTHIECKOTO WHTE-
peca. I'eorepmmueckmit peskmm somanbmoro meramoppmsma B Cepepo-Baii-
KaJbCKOM HArophe ABIserTcA Haubolee GrarompmATHLIM A5 o0pasoBaHHsA
B BHICOKOTEMIEPATYPHHIX B30HAX, B IPOTHBOBEC NPEARAYIINM, IErMaTHTOB
myckosuToBoit (opmanum (BenmkocunaBmuexmit m ap., 1963). Ilpomecct
NerMATHTH3AIUE IIPH JTOM CTPOrO ONPEHENATCA STAIHOCTHI0 PEerHmOHANb-
Horo wMetamMopdmaMa M ero reoTepMmueckmM pesxmmoM. IlporpeccmBunit
9Tam ONpefenser IOABJEHHE B IPOIecce WIH MeTacoMaTosa, HJIN ITaJHH-
reHesa KBapIi-IoJeBomIaTOBEX I1a pareHesncoB, XapakTepu3yoMuXxcda B OCHOB-
HOM TIOPOJiaMHl MEJIKO03ePHHCTHIX CTPYRTYD, TOT[ia Kak B PErpecCHBHEIN dTam
PEerHOHAJBHOTO MeTaMOpPHU3Ma HPH BHICOKON aKTHBHOCTH HOHOB BOIODPOJA,
HEBHICOKOH AKTHBHOCTH WOHOB KaJns NPH 3HAYHTEJIBHOM 3HaUeHNH IOTeH-
nmana H,0 mpomcxojuT IUAPOJHB IOJEBHX IINATOB, YBEINIHBACTCA DPOJIb
cobHpaTeNbHON NEePeRPHCTAIHBANNE W MeTacoMaro3a (MYCKOBHTHTHBAININ)
KBapI-IIOJIEBOMIATOBOTO CyOcTpaTa NEpPBHYHHEIX JRUJI M 30H.

Wnoe reomormueckoe mosomenme, mo cpapaenmio ¢ Cesepo-Baiikansckoit
MYCROBOTOBOII NPOBUHIIAEH, BaHUMAIOT IETMATHTH OUPIOCHHCKONE cepum
Bocrouno-Cagmeroii nposmanmm. O6pasopanme IerMaTHTOB 37[eCh CBABAHO
¢ amaTopesoM IOpPoj TIpaHyIuTOBOH (anmm MeTaMopdmaMa B YCAOBHAX
JIACTEH-aJbMaHINH-0MOTHT-MYCKOBATOBOI cyGdanun JucTeH-cHAanMannTOBOI
dannansuoit cepnu. Taxoe mososkenme MErMATHTOB B MCTOPHI DPABBHTHA Me-
TamMopfHEUECKOT0 IUKIA HAKIAJBIBAET CBOH OTHEYATOK WA HIEMEHTHl BHYTDEH-
HEro CTPOEHHUA KW, uTo OTamuaer mx or mermatntoB Cesepo-Baiikansckoit
mycrosuropoit mpopmurnmm (Coxoxos, Taescknii, 1970).

Eme Gomee caosmoe crtpoenme mmeer BeloMopckas HeTMATHTOBAS IIpo-
poEnusa. CoraacHo IOCHEHMM NCCIEN0BAHUAM, NpoBefieHHEM B Beromopne
(Boxrommuen, 1971; Jlo6au-Hiyuenko u np., 1972; I'reGopnnkmit, 1973), mera-
Mopduueckan sBoJ0Ius BeJoMophs, BHABIEHHAA TEOJOTHUECKHMH H Teo-
XPOHONOTHYCCKIMY METOIAME, IPEJICTABJIACTCA B ciaepyiomem Bmye. Pammmit
NHERI PasBUTHA O03HAMEHOBAJICSA IPOSBIEHHEM MeTaMopdmsMa IpaHyJIHTOBOI
damun ymepennoit ray6uEHocTH. COOTBETCTRYIOMEE €if MOPOZEl B BUE PEJHK-
TOB BeTpeualoTes B IskHON uwactm Bemomopero-Jlamnanzckoil sonst. B mosp-
HEM apxee BCA paccMaTpHBaeMas oGJacTh IojBeprajiack ofHodasHoMy Mera-
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Temermueckas KiaccH(UEANsA N MBOTONHBI BO3PACT MeTaMOPHOTEHHBIX MErMATHTOB MYCKOBHTOBOI M MYCKOBHT-PEKO MeTaabHOI opmanmii

Criaggaras cucreMa

T erat | Mumeparemmmecxan * | UCUOLE BT OntnoTupyOml | omai moRCR. weore. |  Temomams mposummm g e
POMAeHN nermatuToo6pasoBanne DOMIeHMIA)
MecTopos/ieRus, CBABAHHEE C OAHOAKTHEIM IDOABIEHHEM DErHOHAILHOTO MeraMopmama
MyCcKOBHTOBLIX II€r- 3omn  Dist—Alm—Bt—Mu Baiikansckas  (Mam- Cesepo-Baiikansckasn | 320 (U-Pb)
MAaTHTOB cy6(annn B 001acTAX METaMOp- | CKHil MeracHHKIMHOPHII) | IPOBUHIUA 315—371 (K-Ar)
(uuecxoit somampHOCTH Dist- - 450450 (Rb-Sr)
Sill ¢anmaneHOil cepmu :
; Tuvanckad Tnmanckoe moie 620—6404+-25 (K-Ar)
VYpaanckaa  (Myrog- Myropmapekasg 1po- 290—576 +10—20
JKAPCKUil MEraHTHKJIAHO- | BUHIUA (K-~Ar)
pmin) 13004200 (U-Rb)
Annairauckas Annamayckas —1po- 240—550 (U-Pb, K-Ar)
BHHIOAA
Hanmu- | MyckoBmT-pefroMe- 3oms  Stav-Cord-Gr-Bt-Mu Anrae-Cagnckag I0:xH0-Yyiickoe mer- 590+25 (U-Pb)
TeHHO- TAJBHBEIX merma- | cyodanumm gamum KyMMHHITO- (XQ.THYHCKO-%yﬁcRKﬁ MaTHTOBOE 110JIe
MeTacoMa- THTOB HUTOBHIX aM(uGOIHTOB B 00- | AHTHRIHHODHII)
THUeCKTi TacTAX MeraMoppmueckoil 30-
HAJIBHOCTH — TIPOME;RYTOUYHOU TaitMbIpcKad TaiiMbipcKoe 1oiIe 216—263 (K-Ar)
(¢dnmalsEol cepuu
Casguckasa (Exmceii- Konpgakosckoe mnoie 750 (U-Pb)
CKHil METaHTHKINHOPHIi) 850 (K-Ar)
680 (Rb-Sr)
MecTopos/ienusI, CBA3AHHLIE C HTANOM IIOBTOPHOIO MeTaMoppuaMa
MycroBATOBEIX 1er- 3onn gmadropesa Dist-Alm- Rapeasckas (Beiomop- Besomopckas — mpo- 1790 (U-Pb-Th)
MaTHTOB Bt-Mu cy6dammm  Dist-Sill | ckmil cpefuaHblii MaCCHB) | BHHIHA 1750—1830 (K-Ar)
(anmanbHOil cepuy MO IpaHy- 1840—2000 (Rb-Sr)
anTaM ~
Cranosas, Onexmo-Cranonas 1466 (K-Ar)
TIPOBUHI[AA 2130 (Rb-Srt)
Cannckas (Bocroumo- Bupiocuuckoe moie 630—310 (U-Rb)
CagHCKHTl MeraHTHKIIH- 592 (K-Ar)
HOPHIA)
Casnckas  (Ennmceii- Bapruuckoe mome 540—710 (K-Ar)
CKHIl MeraHTHKJIIHODHIi) 535—690 (Rb-St)
Anabapckas (Amabap- Amnabapckoe moie 1650—1750 (U-Rb-Th)
CKHIl CPeImHHLIN MaCCHB)
Baiikanbckasn AkyKkaHCKOE MecTo- 616 (K-Ar)
posK/leHTe
Anenansckan (P) IlenTpaasHO-ABCTpa- 1560+40 (Rb-Sr wuso-
amitckoe moJe (P) XpoHa)
MyckoBAT-peKoMe- 3omnl gmadropesa craBpO- Iapsapckas, Carmyp- Pam{cnyTaHCKaﬂ, Bu- |. 580—735, 860—1050,
TaJIBHEIX nerMa- | amroBElX, Cord-Gr-Bt-Mu cy6- | ckaa, [emnm-Apasanuii- | xapekas, Hemmypewas | 1300—1600 (U-Pb)
THTOB dammii ¢anum KYMMHHITOHH- | CKas NPOBHHI[AI
ToBEIX aMpudonnrToB And-Sill
anmanbHOll cepum 1o MOpPO- Bpasmnpckan (Mummac-| Mumac-Hepaiickas 340—551 (U-Pb)
pav m mermarmraM Dist-Sill | cxag) NOBHHIH :
(danmalpHOU Ccepmm
Kombcrasn [ome cesepnoil 0K- —
pamusl  IlentpaibHo-
Romgsckoro 6ioka
MyckoBHT-peKOMe- 3omns fmadropesa Dist-Alm- Kapenscrasn Komosaiickoe MecTo- —
TaldpHEIX nerMa- | Bt-Mu cyGdanumm mo mopopgam DOiR/IeHITe
THTOB n nermMaruraM And-Sill ¢amm-
aJpHOH cepum
T'mpporep- | ATB0HT-MAKPOKIMH- 30HBl HAJIOKEHHOI'O Mera- Vpajbckas CimopsHOrOpCKOE, 340—445 (K-Ar)
MaJlbHO- MYCKOBHTOBBEIX moppuama Ep-Am dammit Bepryrunckoe, Arop-
MeracoMa- MeTacoMaTHTOB namrckoe, [ongresckoe,
THYIeCKAIT IIymuxurackoe, Onprun-

CKOe I [pyrme MecTo-
POKJeHuA




MopdHaMy B YCAOBHAX BHCOKOTEMIEPATYDPHEIX cybGdammit danmm ambyanmm-
HOBHIX aM(PuboanTOB, IMpPHYEM AaBiIeHHEe OGHIIO BHICOKMM, TaK YTO IeOTepMH-
geckuil pe;kuM oTBeuan QammaiapHoil cepmm B,. B 810 Bpema dopmumpoBaiucsk
CIIOAAHBE TETMATATH, HO SKOHOMHUECKOe 3HAUeHHme HX orpanmueHo. Hawo-
Her, HA pyfeske paEHETo W CPEHEro mpoTeposos chopMmpoBacs coGCTBEHHO
Beromopero-Jlamnangexnii mosic, Xapakrepuayomuitcss GopMHpOBaHUEM Tpa-
HYINTOB MOBHLIIEHHLX JABIEHHH Ha DAHAEMX CTAJUAX MeTaMOpPUIecKoro
OUKIa ¥ CHMMETPHIHON MeTaMopPHUECKOil B0HATBHOCTH B DEKHME OJHOMI
w3 dammanpueix cepmii B Ha mosmgEmx crajuaX. 30HAa KHAHMT-AIBMAH/IMH-
GMOTHT-MYCKOBUTOBOII cyGdamum, pacmoxaraiomascsa B OCEBOHl 4acTH HOsCa,
KaK pas W KoHTpoampyer pasmemenme ojnoll ma pazkmex B CCCP myckosu-
ropoit mposunnuu (Caxase, 1973a, 6; macr. ¢G., erp. 15—306).

O6obmenne reoXpoHOJOTHYICCKUX JIAHHHIX IO MYCKOBUTOBEIM TPOBHH-
mmam Coserckoro Coiosa u jip. ¢TpaH HO3BOAAET YCTAHOBHTH MUHEDATeHH-
gecKHe BOOXH MYCKOBHTOOOpa30BaHWs B pasBuThu 3eMHO# Kopsl. IIpm arom
panboiee TOYHHIE JAHHEE MOTYT OBITH IOJYYCHLl IIPUH OJHOBPEMEHHOM OIIpe-
HeJeHNH BO3DPACTHHIX pybeseil pasiuIHEIMH METOJAMH M30TOIHON Teo-
xporosornu (K-Ar, Rb-Sr m U-Pb) ¢ coorsercTBymomum analn30M TeKTOHO-
meraMopduuecknx mukiroB. Ha sToM ocHOBAaHHEM B MCTOPHA DasBHTHA KOPHI
BHIZIEJIAIOTCS  JIBe SI0XH MYCKOBAT00OpAaz0BaHHA: CpeHe-IO3THEIPOTepPo-
30MCKAas, COOTBETCTBYONIAS HTAUY TEKTOHO-MeTaMop(uuyeckodl aKTHBH3AIUK
(1750—2000 mxm ger), m mO3AHENPOTEPO3OTCKAA —PaHHEIATe030iCKas, COOT-
BeTcTByOMmMAad (GOPMHUPOBAHNI0O BOHAJBHEIX METaAMOPPHIECKAX KOMIJIEKCOR
(670—500 mmu met). ‘

ObpaTnMcsas K aHAJIW3Y yeJaoBHH 00pa30BAHHA MYCKOBHTOBBIX IErMaTi-
ToB. [l BTOTO PACCMOTPUM HOCTPOEHHYIO € YUeTOM MOCJE[HAX DKCIEPUMEeH-
TANIBHHIX JAHHLIX HIETPOreHETHIECKYIO PENeTHY, XapaKTePHIYIIIYI0 YCIOBM
m30auaNbHOT0 ¢ IerMaTHToo0pasoBanueM permoHAIbHOTO MeraMopgmaMa
W JMArpaMMy CHCTeMB ajdbLOMT-KBapi—KalmeBE# mosenoit muar (Coxoios,
19706). Amamms merporemermueckoit pemerku (I'meGopmmumit, 1973) moxa-
3HIBACT:

1. IlaparemermyecKue AcCONUALNE IETMATHTOB MYCKOBHTOBOM (popMammm
HAXOIATCA B IoJie albMaHgmHE-aMuboanToBoil ¢ammm, 3axBaThiBasg B OCHOB-
HOM 0671aCTh, Je;RANYI0 B IOJe AMCTeHA BHIIE IO AaBJAeHHI0 TPOHHOM TOUKIM
(5.5 w6ap, 625° C), m cooTBeTCTBYIOT rpaHaT-KHaHAT-GHOTHT-0PTORIABOBOI,
rpapaT-KHAHUT-GHOTHT-MYCKOBHTOBOM, CTaBPOJIAT-;KEPUTOBOH, KODAMEPHT-
CTABPOIUT-FKEPUTOBOHE 1 6HOTHT-CTABPOINT-MYCROBUT-RuannToBoii cyba-
OUAM, 9TH 30HB HAXOATCH B OUTHMAJBHON 00/acTH CYMECTBOBAHMA MYCKO-
BHTA, OTPAHNYEHHON JWHUEH pasIoKeHHA MYCKOBHTA C KBaplieM U CTaBpo-
auta ¢ KBapmeM, omemmsaemyio Temmeparypoit 650—680° C. Ilo sceit Bepo-
ATHOCTH, HTY TEMIEPATYPY CJIelyeT CUNTaTh BEPXHHM IIPEJIeIOM CTaHOBJe-
HAA MYCKOBHTOBEIX TIETMAaTHTOB.

2. HanGolee GIArONPUATHLIME IeOTEPMHIECKHMM PeHMEMaMu s odpa-
B0BAHHA MYCKOBHTOBHIX NETMaTHTOB CJeJyeT CYuTaTh TAKHe, KOTOpPLIE COOT-
BETCTBYIOT CTABDOJUT-KOpAMEPUT-KUaHUT-cHyimMannrosoit (B;) u craspo-
IET-KePUT-KUaRUT-0pTOKAazopoit  (B,) danmaabHEIM CepHAM WX KHA-
HET-CHIIIUMAHATOROM (anmansmoit cepmm mo A. Mmsmmpo.

3. O6aacTh TOABIEHHA (TPaHMTA» Kak mepsmumoro cyGerpara obpaso-
BAHWS NETMATHTOB JEMKAT B Tolle TpaHaT-KHaHHT-GHOTAT-0PTORIA30BOM
cyOdamum.

Karx ye mofuepKHBAIOCH, METPOJOTHYECKAs M TeOXHMHTECKAA Clernua-
JMBaIHEs HeIMATHTOR ONPEJCIAETCS MOHOMETaMOP(PUYECKHM M IOJIMETaMOp-
(uueckEM XapaKTepoM PasBHTHs TEKTOHO-MeTaMopdmieckoro mosica. B casm
¢ HTHM B IErMATHTOBHX IPOBHHNUAX MoHOMeTaMopdmueckux obracreil mpu-
CYTCTBYIOT LerMaTHTH JIOMHBEPCHOHHOTO ¥ WHBEPCHOHHOTO 9Tama MM Ier-
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marutst 1 u 11 rpymm, a B merMaTHTOBHIX MPOBUHIHAX MOJUMeTaMOp(puIecKux
obmacreit maxomgatcs toabko mermartmtel 11 rpymmer (Coxroiaor, 19706).

KBapr-noxesommnarosas CocTaBHAA 4dacTh IerMarutos [ rpymmsr obpa-
gyerca B IIpomecce MeTaMopdHIeCKOTO MHHEpPaI000pa3oBAHHA HPOTPECCHB-
HOTO BTATA PErmoHAJBHOTO MeTaMopduaMa IPH METacOMATHYECKOM 3aMele-
witn Metamopduuecknx nopox. Beck muka obpasosamusa nermatuTos I rpymms
BK/II0YAeT ClHeAyiomme crajum: Merabiacres — AmabiacTe3 —» roMOreHH3a-
nEs  quEabIacToB — cobmpaTenbHAA TepeRpHCTANIH3AanuA jmabaacros. Da-
JaHC BemecTBa npH oOpasOBAHMM IErMATHTOB NEPBOIl PPYIIE, U3YYeHHOH
B Cesepo-DaiikaabcKoil TPOBHHIMH, WPEACTABIACTCH B CIEAYIONEM BUe:
NPUBHOC HATPUA, BHHOC JKEI30-MATHE3HANBHO-KAIBIMEBEIX KOMIIOHEHTOB
npu Gojee WM MEHEe HHEPTHOM TOBEJCHHN ANIOMHHIA M KPeMHHA.

O6pasopammio ~ mermaruToB Il Trpymmel  IpemecTByer  CeJeKTHBHO®
wrapiaeENe MeTaMop@UIECKHX HOPOJ M KPHCTANIM3ANUA NAJHHICHHBIX JKHI
rPAHATOB, ABIAOMAXCA CYOCTPATOM JIA 9THX HerMaTHTOB. JBONIONUA Ier-
maruros Il rpymmel BRIOYaeT CJAEAYION(ME CTaJHH: KPHCTAIIH3ANHA
pacminasa —» cobuparesbHAsA KPHCTAILTH3ATNA, KATHEBHIL MeTacoMaros —» KpeM-
HICTHII MeTacoMaTo3 —» HATpHeBLIE Meracomaros. llpumememme cymiecrayio-
MUY B HACTOALIEE BPEMSA METO MK TePMOMETPHH TO3BOJIAET [aTh TeMOoepa-
Typayo Tpaxyuposky (8 ° C) moimoro mukia mermMatHToo0pasoBaHuA: HAT-
puessit  Meracomarod  (560—570) — amarexcuc  (700—750) — raameBnil
meracomatoa (560) — cobuparensuasn nepexpueramanaamus (250—400) — ruj-
poans moiesslx mmaros (mmke 250—400) — obpaszosaune KuanGeprura,
HH3KoTeMuepatypHoro axsbmra u 1. . HeoOxogumo ormeruts, 4ro mpes-
crTaBleHHAA TeMOEPATYPHAs HBOJWIHA INerMaTHTOB COOTBETCTBYET IIpef-
[oJIaraeMoMy X0y MeTaMop(uuecKoro mporecca ¢ OJHHM MaRCHMYMOM II0-
BHIIEHHA TeMIIepATYpPH, Kak 9TO MPEACTABIAIOCh B HACAIBHOM CIydae
Maitdy, Tepuepy u Depxyreny (Fyfe et al., 1958). Oxnaxo, wax nssecrso,
passuTie Meramopduueckoro mukiaa (Rast, 1958; Johnson, 1963; Ramsay,
1963; I'neGopmukumit, 1973) Gomee CH0MHO H XapaKTepH3yeTcs, BO3MOKHO,
MHOTOKPATHLIMI IOBIIeHUAMI Temueparypsi. Bompoc ke, co0TBeTCTBYIOT JIH
9TH COCTOSIHIA ONPEIeJTeHHKIM CTAJIAM HerMaTHTH3AIUE, OCTACTCH OTKPHITHIM.
OueBm(HO, UTO TeMOepaTypHLII WHTepBaJd NEepPBRIX TpexX CTajguil merMaTuTu-
BaMH COOTBETCTBYET TePMOJUHAMHIECKHM YCIOBHAM pErmoHaJIbHOI0 MeTa-
moppusma amdubonnrosoil dammm (GopMupoBaHHe NAPATEHETHIECKHX ACCO-
muanmii KBapn-FIIarHoRIas--MEKPOKINH), a HOCTeAyllmue CTajium — me-
pexoxy K P-T ycaopmaMm smapoT-aMpuboauToBOil I Jaske 3eJeHOCIAHNeBOI
ganuam (peaxmuum rugporamum). Hak upepcrasiasercs asTopaM CTaThH,
B 9TOM 9BOJIOIIOHHOM IIEPEX0Jie B3aRIIOTATCH MHHEDATeHHTIECKoe 3HAYeHHE
perpeccUBHOTO dTANa PErmOHANBHOTO MeramMopduama Kak (akropa MyCKO-
BHTO0OPAa30BaAHHA.

C mosmmuit MeTaMop(OreHHO-METACOMATHIECKOH T'HIIOTe3s 00pasoBaHHA
MYCKOBHTOBHIX IIEFMaTHTOB TEOPETHIECKH OOBACHHMA INOTEHIHATBHAA MYy-
CKOBHTOHOCHOCTH HErMaTHTOBHIX ITPOBHHI(NE, Loleil M KEI, KOTOpas Hpej-
cTAaB/AAETCH HAM B ciaemyomeM Buje (cM. TabrHmy).

1. IMonmsiit meraMopuueckmii MUKI NIpH (QOPMEPOBAHUM B0HAIBHBIX
MeTaMOpPUIECKAX KOMIUIEKCOB o0ecmeumBaer oOpasopamme mermararos [
m Il rpymos, 9ro camo mo cefe B HECKOJIBKO pa3 yBeJIMIMBACT Y/eJbHBIHE
0o0beM IerMaTHTOB, 00pasyOIUIXCA IPH dTOM ITpoIlecce, a HaJIHIne OpOTA-
JReHHBEIX 110 ILUIOMANH 30H KHAHAT-aIBMAHIHH-OHOTHT-MYyCKOBUTOBOII cyo-
danmuu ¢ GraronpUATHHIME JUIA PerpecCHBHOTO MeramopuaMma mapaMerpamMu
(Beicormit xumuyeckuit morernuax H,0, crabas meno1HocTs W BHICOKAA KH-
caoTHOCTH (uniomzia) cmocoGerByer ycroitumBoit myckosutosocHocTH (CeBepo-
Baiikaidpckas MYCKOBHTOBAasS NpPOBHHIUsA). DBmecte ¢ TeM He3HAYATEIBHOE
HOBHINIEHHE CTemeH:m MeTaMopdmaMa j0 YPOBHA TpaHAT-CHIIMMaHHT-OHO-
THT-OPTOKIA30B0H cyOdamum W HOBLINIEHHEe CTeNeHH MHTMATH3ANMH HOHH-
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HaeT WHTeHCHBHOCTH TPOABIEHHs perpeccuBHoil cragmm meraMopdusma, 9TO
pesko oTpaikaercda Ha MacmTafaXx MYCKOBHT0OOpPA30BAHMA B HErMATHTAX
(ob6macts Bogopasuena pex Yas—DBomsmas Yysa, Cesepo-Baiikananckas mpo-
BuEnuA). B To e Bpems JokalibHOe TMOHMJKEHHE YDPOBHA TIe0TepMHTECKO
DOBePXHOCTH NPUBOJAUT K CHUGKEHWI0O MeTaMopdm3Ma [0 JIMCTeH-adbMAaH-
AUE-OHOTAT-MYCKOBUTOBOI cyGdamum i COOTBETCTBEHHO K JOKAIBHOMY pas-
BUTHIO MPOMLIIIEHHBIX NEerMarTuToBBIX KM (MeBnit Geper p. Yam, Ta e
npopurmus). OgEako Heo6XOTHMO YUIHTHBATE MAcCHITAOHOCTH pACIPOCTpaHe-
HUSL ONTHMAJBHLIX JJIA MYCKOBHTO0ODA30BAHMA MeTaMOPQUYECKHX B30H.
OrcyrcrBme TakmX IpPOTA/KEHHEIX OJZHOPOAHBIX 30H, Kak 9T0, HANpPHEMEp,
gabamomaercs B AnnajgadckoM MeTaMOp(UIeCKOM Hosce, IPUBOJAT K HOABIE-
HUIO MEJKHX He3HAYUTEIbHLIX II0 IOTEHIUAJBHON MYCKOBHTOHOCHOCTH MECTO-
pompennii. G apyroit cTOPOH, HPH IMHPOKOM Pa3BUTHN HH3KOTEMIEPATyp-
HBEIX MeTaMop(uueckux 30H W, Ha06OpOT, HEBHATUTEIBHOM pPACIPOCTPAHEHHH
BEICOKOTEMIEPATYPHBIX 30H TaKyKe DPesko CHIKAETCA HOTEHIHAJbHAA MYCKO-
BATOHOCHOCTh IerMaTHTOBEIX modeil. Ilpm ompememenmm morennumaabHOM
MYCKOBUTOHOCHOCTH He0OXOJAUMO YUHTHIBATH HEJLOCTATOYHYI) HBYYEHHOCTD
MeTaMOp(UUECKNX IOACOB W (WIm) 1OJel, YT0 He I03BOIAET YCTAHOBHTD
B HUX He TOJIBKO 0Yard HauOOJIBUIEro UPOABJICHHS PETPECCHBHOIO METaMop-
¢mama, HO W BEIABNTH pPABHOBECHBIE INAPATCHETHYECKHE ACCOMHAIMI IIPO-
TPECCMBHOM CTAJMM W TeM CAMBIM OLEHHTH BO3MOYKHOCTH MOTEHIHATIBHOI
MYCKOBHTOHOCHOCTH IerMaTnToB (Myromgaperas IpoBuHINs).

2. Becbma nesmaumrtesbHa, Jajke B CAydae GIAroupuATHHIX (GaKTOPOB,
MOTEHOUANLHAA MYCKOBHTOHOCHOCTH TIETMATHTOBHIX TPOBHHIMII M moJieit,
KOHTPOJIMPYEMHX 30HAMH CTaBPOJUTOBHIX M KOPAUCPUT-TPaHAT-GHOTHT-MY-
CKOBHTOBOM cyOdammit hammnm KyMMEUHTTOHATOBHX am(uboanTon B o6IacTax
MeTaMopduUecKkoil 30HANBLHOCTH TPOMEKRYTOYHOH (ammanxbuoii cepum. 3pech
BOIPOC 3aRJI0YaeTcs, BO-LEPBLIX, B CJHa0OM pPA3BUTHH TalUHHTeHe3a M, Kak
CIEJICTBHE DTOTO, HEe3HAUHTeJIBHOM HAIUYMN [EDBUYHOT0 KBADI-IOJEBOIIa-
TOBOro cyOcrpata M, BO-BTOPHX, B HOBBINEHHOH IEJ0YHOCTH (IOHIA pe-
I'peccuBHOTO MeraMopdmaMa, 9YTO HPUBOAMT K 00OpPa3oBaHWI0O B TIerMaTHTAX
acconmanuit, OJM3KIX K accOMUANUAM pejroMeraibubix nermatutos (IO0:mo-
Uyiickoe, Taiimpiperoe, Homgarosckoe mermMarurossie mols).

3. Permonanwunit jmadropes B yCIOBHAX IHCTeH-AJbBMAHIHH-GHOTHT-
MYCKOBHTOBOM cyO(auuu mo rpanyianraMm, Kak (Qamun IMIPOKOTO IUIONIAIHOTO
pacmpocTpaHeHus, co3jgaer GAaronpHATHIE YCJAOBHA A1A QOPMHPOBAHUA 30H
manmHrenesa m  o0pasoBaHMA KBapI-LONeBOMIIATOROrO  cybcrpaTa asm,
a4 ONTHMAJBHEE IIApaMeTpPhi PerPeccHBHON cTammm MeraMopgusMa obecmedm-
BAIOT HX yCTOHUMBYI0 Myckopmromocuocrs. Opmaxo ciaboe passuThe merma-
THTOB | Tpynmbl, ecTeCTBeHHO, CHHRAET HOTEHIHALBHYI0 MYCKOBHTOHOCHOCTE
mposuunuin sroro thma (Bemomopcras upomumuus, DBuplocummackoe moae).
3HaunTeIBHO MEHBINe, 110 CPABHEHUIO € NEPBHIMH, NOTeHIHATBHAS MYCKO-
BUTOHOCHOCTEH IETMaTHTOBEIX HOJeil, JOKaJM30BAHABIX B Y3KHX B30HAX JHa-
¢ropesa. B meworopoii cremeHE OHE 3acHy/RUBAKT BHUMAaHHS B paiioHe
Onermo-CTaHOBOM NPOBHHIMM DM €€ 3HAYATENHHOM ILTONMAJHOM pAaCIHpPO-
CTPaHCHHH W COBepIIeHHO OeCHepCHeKTHBHELI B «mojocax» mmadropesa Amua-
6apcroro mura. MHOrHa B eMHMYHEIX IEIMATHTOBHX KEIAX HTOTO THIA
LOABAAIOTCA He3HAYATeJIbHEE cojep:kanus Mmyckopura (Baprumcroe mode,
AKyKaHCKOE MEeCTODOIRICHNE).

4. 3omnr mmadropesa Ganmmm KYMMHHETTOHHTOBHX aMPuGOIMTOB 10 HO-
pojam JHCTeH-CHIIJIAMAHNTOBOR (anualbHoll cepuu wim ¢ o0paTHOH mocae-
JOBATEIbHOCTHIO METAMOPPHUISCKAX COORITHIT, HBYY€HE HEOCTATOYHO, 0COOCHHO
B acmerTe mermMatTuToHocHOCTH. Hanmame B HEX K0MOCCANBHBIX 3aIaCOB MYCKO-
BHTA, HAXOJAINErocA Kak B mermarutax I, Tak m B mermarmrax [l rpymousi,
mMuUpPOKoe passuTHe pyOHIMEBEIX MYCKOBHTOR, 4 TaKiKe IMOBHIICHHLE COTeDKA-
HUS B HETMATHTAX PeJIKAX HIeMEHTOB I03BOJAET IPeJIOJ0KHTL, UTO HBO-
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JIOTHA METAMOPPHIECKOTO IUKIA BIeCh, 4 COOTBETCTBEHNO I 9BOMIIUS TTeTMa-
THTH3ANUE GHUIA HCKIIOYHTEIBHO CJIOKHON (IerMaTHTOBbe MOIA | 1POBIEIM
Mapum). B CCCP mermartutil aToro Thma meclegoBajimes Ha Dajirmiickom
ngare, Ie OHH HMeT OTPAaHHYeHHOe PACIPOCTPaHEHMHE.

5. Haxomem, clefyer oTMETHTh MECTODPO;KIACHUS, CBABANEEE C dopmmpo-
BaHUEM AJIb0UT-MUKDOKIHH-MYCKOBUTOBHX H INIaTHOKIA3-MyCKOBHTOBEIX Me-
TaCOMAaTHTOB, KOHTPOJHPYeMEe Y3KUMH B0HAMH MeTaMopdusMa smumoT-
amubosnToBoil dauun, HajoKeHHOH Ha MeraMopdmuecKue mopojsl Gosee
BEHCOKHX cryneneil (Cmioasmoropexroe, Bepryrnmeroe u ppyrme mecroposke-
HnA  Ypama). MycKOBHTOHOCHOCTH HTHX MeCTOPOKJCHAI HEe3HAYUTEIbHA,
HO B cayd9ae MUPOKOro NPOABIEHHS MeTacoMaT03a B IEIMATHTOBHIX IIPOBIIH-
IUAX JIPYTUX TeHeTHYeCKUX TPYNN BOZHHKAIOT BHATUTE]HHEIE MECTODOKICHI
(mecropossienne saaekum No 4, Cemepo-Baitkambcrasn TIPOBUHILHEA).

B saxmogennmm meoGxoammMo 0c060 HOAYEPRHYTH, UTO B KAMKIOM KOHKpeT-
HOM CIy4Yae BOMPOC OHpejielieHus MOTeHOHAIbBHON MyCKOBUTOHOCHOCTH IIErMa-
THTOB ouens ciaomen (Pemx, 1969) m tpebyer Bcectopommero yuwera apyrmx
(arTopoB: ANTONOTO-CTPATHTPAPHICCKOTO, CTPYKTYPHO-TEKTOHNYECKOTO I MaT-
MATHYECKOT0, HPOABICHHA HHTEHCHMBHOCTH NErMATHTH3ANUN BOOOINE, CTe-
LeHM MHUTMATHBAIMH, MacmTaba IPANUTH3ANEE U BEJMYHHE APO3MOHHOTO
cpesa. Opmako TPH BCeX HPOUMX PABHHIX YCJAOBMAX TPH MUNCPATEHHTECKOM
AHAJIM3e IepCHeKTHBHEIX HA MYCKOBHTOBEE NeIMATHTH IIOmajeil meobxo-
AHMO CaMoe IPHCTalbHOEe BHUMAHAe 00paniaTh Ha IJIaBHEN MUHEDAaTeHNIeCK it
(paKTOp JOKANM3AIMH MyCKOBHTOBHIX IEIMATHTOB — DErMOHAJNBHHIN MeTa-

MopduaM.

M. E, CAJdBE

METAJIJIOTEHUYECKUE ®@®OPMAIINA TEI'MATHTOB
BOCTOYHOM YACTH BAJITHICKOTO MNUTA

3aKOHOMEDPHAsI CBA3L OTHEABHBLIX THIOB IEIMATHTOR ¢ IOPOJAMI pasami-
HEIX damuit Meramop@usma BHepBEHE OHUIA TEODPETHUECKH 06OCHOBAHA
H. C. Kopsumermy. Ceyer mogaepKkEyTh 70 06CTOATOIBCTRO, 4TO L. C. Rop-
AUHCKAM BIOJIHE oOTpeelNeHHO OBLIa 3aJ0KYMEHTHPOBAHA HE TOJBKO CBASH
MYCKOBHTOBEIX IErMAaTHTOB ¢ MYCKOBHT-AJIbMAHJANHOBON CTYIEHBI0 pPaBHOBE-
CHil, MO W HANOMKEHHE ACCONMALUI HTo#f CTYHeHH DaBHOBECHA HA IIOPOIH,
MeTaMOpP(QH30OBAHHBE B YCIOBHAX MONCHAOBOH damumy. MM, kpome roro,
VKaBBIBAJIOCD, UTO ¢dTO HAJIOKEHHE BIOJHE CTECTBEHHO, IMOCKOJILKY B CAMIX
OerMaTuTaX HTHEBMATONH3 HAKIAAEIBAETCA HA MarMaTMieckoe obGpasoBammen
(Kopsxunckuit, 1937a, crp. 107). A. WU. T'uusbyprom u I'. T. Pommomossim
(1960) 6r110 MOKA3aHO, YTO pasHOOOpasme THIOB HETMATHTOB BO MHOTOM ompe-
TeNASTCA He TONBKO TeOXHMHYECKHME 0COGEHHOCTAME POTOHATATBHBIX MaTM,
HO W YCJHOBHAME riyOuHHOCTH HX (opmupoBanus. Ilociegnme mcclemoBanms
8aKOHMOMEDHOCTeH JToKaindanum mermartutoB Bocroumoit Cu6wpm, mposenen-
auie 10. M. Coxomosrim (Cokomor, 1970a), m cosgammas mm RIaccHmpuranmsa
MeTaMOP(OreHHEIX MYCKOBHTOBEIX HerMATHTOE LOKA3aJHW IepCHeKTHBHOCTH
TAKOr0 MeToJa MeTAJIOTeHHYeCKOT0 AaHATM3a, KOTA OICHKA MeTAIOTeHN-
UeCKOll Crenualusalui NeTMaTHTOB IPOBOJUTCA B ACHEKTE IPOCTPAHCTHEH-
HOl KOPPEJANNE NeTMATATOB PA3NHYHOLO THNA C COOTBETCTBYIONIME 5Ta-
mamM; MeTamopguaMa.

Ilposenierme Takoro poja MeTANJOTEHHYECKOT0 AHAMM3A CTANO BO3MOIK-
HEIM ToNBKO mocie cosganus B VT AH CCCP Haprs meramopduueckumx
HOSCOB MokeMOpHA BOCTOYHOM wacTm DBaartmiickoro mmTa B Macmrabe
1:2500000 (ore. pex. B. A. I'meGosunkmit), Ha ocHOBe KoTopoil GBLIA CO-
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CTaBJIeHA RAPTa HerMATHTOHOCHOCTH 5TOr0 PermoHa (eM. sriaaary). Kpome toro,
TIPH OPOBE/ICHNHA MeTAIIOreANIeCKOr0 AHANA3a MerMATHTOB GBIIM YUTEHS ClIe-
pyiomue padpaborkm: 1) waaccupuranms mermaruros Hapemro-Hoaseroro
permona (Caxse m 1p., 1971), ocHoBHEHe TPHENUNE W MMM KOTOPOi pac-
CMATPHBAIOTCA HIDKe; 2) mpejcTaBleHHe o DerMaTHTax pasHEBIX (opMarmit
H THIOB KaK O 3BeHBAX eHHOI dBo0ONHOHHOH memn passurua (Caase, 1973a,
19736); 3) merommueckue HcCIETOBAHUA O 3aKOHOMEDHOCTIAX H3MEHEeHHA CO-
CTaBa M CTPOCHHA HEKOTOPLIX IOPOZ000pAsSyION{HX MUHEPAJOB IIeIMATHTOB,
paromue HEGOPMATHI0 0 TEPMOZHHAMUIECKHX YCJAOBHAX HX 00PAB30BAHUA W
06 ycuoBmAX KHCIOTHOCTH-mexoTHocTH cpepst (Hmkamopos, Muxaitios,
1964a, 19646, 1967, 1969; I'opamenxo, 1970a, 19706; Caxse m xp., 1973;
Hact. ¢6., erp. 81—97, 120—145); oGobuenne qamHEX 0 XEMHE3ME IpPOLECCA
TerMaTATO00PA30BAHNA B PA3HELIX METAMOP{UIECKUX MOACAX TOKEMOPHAL.

linapasiv  daxTopoM, ompefensOmMuM MeTaTIOTeHMICCKYI0 CHOHATIH3a-
LU0 merMaTHTOBOR NpOBMHMUE (B0HEI), ABIAAETCA THI MeraMoppmama naH-
HOTO MeraMopu4eckoro mosca. JTOT pPeTHOHAXBHEIT (GAKTOD IT03BOJIALT
BLIIRJATE Haubolee KPYOHYIO KIaCCHOUKAMUMOHHYIO eIEHEIY — (OPMAIHIO
nerMatutoB. Buyrpn xamoii fopMammm B 3aBHCHMOCTH OT f10JI0/KEHMs B OMpe-
AeleHHOM anuanbuoit some (amum, cyGdanun) ragmoro Tuma MeTamMophusMa,
TOCIe/10BATENBHOCTH 1 CTENeHH HPOABICHNA PErPecCHBHEIX U quadTopruecKmx
IpomeccoB MeTamMopduama BhjENAOTCA KIAacCH merMaraToB. Tammm ofpa-
30M, XapakTep INPOABIEHHA I[POIECCOB MeTaMOP(HBMA ABJIACTCA BeXyIIAM
OpH  KIACCHYUKANUN TErMATHTOB, IIOCKOJALKY HMEHHO WM OIDEIedsioTCH
P-T yciosma, ROHTPOJIMPYONUe pasBuTHE y.abTpaMeramopfuaMa, Marma-
TH3MA M MeTacOMATHYECKHX ABJEHWH, ¢ KOTOPHIMH IeHeTHYECKH CBABAHE rpa-
HOTHEIE IIETMATHTHL 10KeMOpHA Beex THHOB. B saBmcuMoct: ot MumepaabHOTO
cOCTaBa M CTPYRTYPHO-TERCTYPHEIX NPUBHAKOB BHIIEIAIOTCA OTHAEIBHLIE THIIEL
OerMaTHTOB, HOABICHIIE KOTOPEIX Ompe/e/aeTcA 6oiee JOKaIbHEIMA GaKkTopaMu;
BINAHACM BMEINAIONIAX [OPOX (AMTONOrMYECKHl KOHTPO/IB); CTEMHeHBIO i~
(hepenmanun  MCXOTHOrO JKWILHOIO MaTepMaza M MAacmITadoM mpOABICHIA
ABTOMETACOMATHYCCKAX M AJIOMETACOMATHIECKHX UPONEccOB (yabTpaMeramop-
orenusiit u MarMaTHgecKHii KOHTPOIB).

Ha ocHOBaHHE H3/I0KeHHBIX IPHHIMIIOB WErMATHTH BOCTOUHON WacTH
Baxrmitckoro mmra KiaccupumupoBaHE CHeIYOIEM 06pazoM.

DopmManmsas MYyCKOBHTOBHX NHNETrMATHTOB, IPOBHH-
IO I DOAA KOTOPOH CBABAHEL ¢ METAMOP(HYSCKUMHU IIOSCAMHA JHCTeH-CHIIIH-
MaHATOBOU (anumaismoir cepuu. Hanbosee Kpymmaa DpOBHHIUA IerMaTH-
TOB 9Toil opmamum pacmosaraercs B upeperax Bemomopero-Jlammangckoit
30HBI, T/ie HA B3aKIOYHTENBHOM DTAle ee IBOMIIUN HPOABIEH 30HATLHEIL
cpejEenporeposoiickuii meramopdusm 1 gopMmEpyercs MeramopduuecKmin
HOAC ¢ XOPONIO BHIPAKEHHOW JUCTEH-CHIIMMAHUTOBOM (amumaibHOM cepueit.
[Tocaeosarensrocts mposBieHus mpomeccop meramopdmsma, P-T yeaosusa
KOHKPeTHBIX 30H MeramMopduaMa, 0COOCHHOCTH MHHEpPAJIBHOTO COCTABA CAMHX
ARHJI MO3BOJMNIAN BHIARIHTEH KJIACCH IeTMATHTOB.

Haace A. MycroBuTOBBIe HerMATHTH 30HEl HPOrPECCHBHOTO CIEHpHISC-
KOT0 B30HANBHOIO MeTaMop@usma BEICOKHX JaBIeHHH, pPasBUBABIIErOCH IIO
PEeTrpecCHBHOMY HYTH OT IpaHyJAATOBOH damum 0 (Qammm aTbMAHIHHOBHX
aMpuGomnTos (rpamyiuroBsii maccms) — Mecroposienusa ropst Hpsia-Oaits,
Hopsa-ryngpa.

HKaace B. MyckoBmToBHE merMaTathl obacTeil IposBIIeHMHS nradpropm-
YECKOTO 30HANBHOrO0 MeTaMoppuaMa [HCTeH-CHUIMMAHHTOBOM QamumaabHoil
cepun ({UCTeH-aIbMAHAHHOBAA CyGdanma), pasBUBIIETOCA IO IIPOIPECCHB-
HoMy uytu. Croffa OTHOCATCA MECTODOJR[GHHS MYCKOBATA M KEPAMOKH I0TO-
samajgmoit wactm Hoabckoro moayocrposa — Emckoe mermarutoBoe mode
(Jleitpoiisa, Bricokoe, Puxonarea, He6mo-Topa, Hypa-Baapa u ap.). Ilerama-
THTOBBIE JKHAHL EHCROrO HErMaTHTOBOTO MOJA BeChbMa CYIIECTBEHHO OTIIH-
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qafores or nermaturos Uymmuo-Jloyxckoro paiioHa, IpUYEM STH DPasIAIHsA
JIMEIOT IPOTHBOIOMOKEbE TeHaennun. C oj(HOil CTOPOHH, IDAHATEI H3 IerMa-
raToBEX kua EHckoro paifoHa cojep/RarT 3HAYATENbHO MEHBIIee KOJHYECTBO
MnO (@ cooTBeTCTBEHHO CIeCcCAaPTHHA) M HA JHATPAMMe IMHPOI —aJlbMAH/MH—
cmeccapTnE ofpasyior ofocobieHnHoe Ioje, CMEIEHHOe B CTOPOHY JIMHHI
aJbMAH/IHE — M POIL. DTOT (arT cBujeTe]beTBeT 0 Golee BEHICOKMX 3HAUCHUAX
(PMBHKO-XMMAYECKAX TTapaMeTpoB HX (GOPMHPOBAHHA, BO BCAKOM CIydae
NI 30H ILIAaTHOKJIA30BOT0 IErMAaTHTAa, M3 KOTOPHIX NPEeMMYMECTBEHHO aHa-
amampoBaxuch rpamatel. C Apyroil CTOPOHE, MMEHHO B JTOM HETMATHTOBOM
IoJle M3BECTHO J0CTATOYHO 0OJBINOE KOJHYECTBO MErMATHTOBHIX FKHJ C IpO-
ABIEHHeM AaKIeccopHo# GepHIIHeBOll MHHEPAAH3alMH M C IHPOKHM IpO-
ABJEHWEM IIPOIECCOB AJBOMTH3AIMM, YUTO ONpefeJeHHO CBHETENbCTBYET
o Golee HEHBKMX TeMmeparypax M JaBlIeHHAX KOHIA Npomecca NerMaTaTo-
ofpasoBamEna mo cpaBHeHHmI0 ¢ uiamm Uymmmo-Jloyxckoro paiioma. dro mo-
ciegHee 06CTOATENBCTBO HAXOAHT 00BACHEHHe M B XapakTepe IpOIEccoB
MeTaMopdusMa 9TOM 30HHI, IOCHEIHAE HTANE KOTOPOTO IO CPABHEHHIO C Yy-
nuEo-JI0YXCKEM pailoHoM OTMEYeHE! IOsBJICHIeM acconmanmii 0ojlee HU3KUX
nasiennit. [l1a mopoj, GoraThX KaJbIueM, XapaKTepPHBl aCCOIMAME KyMMIHT-
TOHATA ¥ IUIATHOK/JIA3a; B MeTameJmTax, GOraTeIX KajmeMm, o0pasyiorcs acco-
IMAIMM KOpIMepHUTa, CTaBpoimra, cuiimmamuTa B dopme ubposura (mam-
ase I'. A. JlammmeBckoit — yernoe coobmenme). [logiepxmem Takie Gomxee
HU3KO0e KAYeCTBO MYCKOBHTA B ATHX NErMaTHTax — (axTt, MMEOIHi penraio-
mee 3HAYCHHe NPH KJIACCHOUKAIMM 10JeH M IPOBMHIMI INOJNEe3HEIX HCKOLAe-
MEIX B I[eJAX BBIACHEHHA WX METAJIOreHHYECKOH CHOeruaIn3anum.

Knace B. MyckopmToBse merMaTuThl ofgacreil mposBienus amagropmde-
CKOTO 30HAIBHOTO MeTaMop(puaMa JHCTeH-CH/IAMAHATOBOI (anuaabHO# cepun
(nmcTen-anbmangnHOBasg cyOdamusa), PasBHBABIIEIOCA II0 IPOTPECCHBHOMY
nyra. K aromy kaacey ornocarcs nermarntii Uynuro-Jloyxcekoro paitona, s
9aCTH M3 KOTOPHX XAPAaKTePHO HAJMYHe YHHKAJIBHHIX BHICOKOKAYECTBEHHHIX
KpHCTAILI0B MycKoBHTa. IlerMarursr 9Toro paiiona naydens Hauboxee 1eTalbHO
H MMEHHO HA HX IpPHEMepe MOCTPOeHA THIMBAIMA JKHMJ, HA KOTOPOM MBI 0CTa-
HOBHMCS HHIKE.

QopmManmusa peJKOMETAaJAbHEHX NerMaTHTOB. Ta-
NWIHEE TeTMATHTH 9T0il (opManuy A3BECTHL B HACTOAILEe BPEMA TOJIBKO B y3-
KOil 10JI0Ce, CJOKeHHOH HU/KHeNpPOTepo30HCKAMA 06pasoBaHHAMMA, COCTABIA-
jomuma  Bropoit crpykrypuuit  Apyc Hoascro-Hopseskckoil 30HHL 3meck
MPOSBIIEH MeTaMOP(HH3M AHATY3HT-CIILIEMAHATOBOI anHaIbHOM cepun (cras-
posmt-anpanysuroas cyGdamua). Beujy orpaHmIeHHOCTH PACHPOCTpAHEHMS
HerMATHTOB 5TOH (JopMAIEM Ha TEPPUTOPHH BOCTOUHOI wactm Banrmiickoro
IATA IOApa3eNenne HX HA KJIAacCH HeBoaMmokHO. OHAKO ciaepyer OTMETHTD,
aro B sone Chexodennma, rae GsuI chopMEPOBAH THIMIHBI METaMOPPIICCKIIX
HOSIC AHIANY3HT-CHILIAMAHNTOBOM (anmanbHoil cepum, Ha TeppHUTOPHR Oua-
JAHIHE W3BECTHH MECTOPOKAEHHA peJKOMeTaJIbHEX HerMaTHTOB, KOTODHIE,
BEPOATHO, OTHOCATCA K JAPYroMy RiIaccy, 4eM HerMaTuThl Koanckoro moay-
oCTpOBA.

DopManumsa MYCKOBHT-PEAKOMETAIbBHKNX NErMaTH-
T OB 3aHAMAET HPOMEAKYTOYHOE IOJOKeHHe MEeKAY PACCMOTDPEHHBIMH BhIIe
dopManHAME Kak IO CcBOEI MeTaJJIoOreHNYecKOoM cIemualns3anun, Tak n 10 reo-
jgormueckmM mpusnaxam. llpeskge Bcero cieayer MOAYEPKHYTH, UTO CCIHH TH-
nmunEe, Kpaitime NposABIeHHA IerMaTHTOB MYCKOBHTOBOM M pefKoMeTa bHOM
dopManmii XxaparTepH TOABKO LA THINYHEIX jKe APKO BHIPAKEHHLIX MO5COB
AUCTeH-CIULTEMANATOROM B AHJANY3AT-CHILINMAHATOBOM (QanuaibHbIX CepHit
(COOTBETCTBEHHO) M ecau (4T0 0COGEHHO BaKHO) ofpasoBaHne B HAX I0OJIE
MCKOIAEMOTO BO BPEMeHH CBA3aH0 HMEHHO ¢ INKI0M MeTamopduama, po
IMAM HTOT TMOAC M ABIAETCH 3[(Ch OJHOAKTHHIM, TO IETMATHTEL MYC
KOMeTaJbHOIl (opMAaIEH JTOKANH3YIOTCA BCErJa B 30HAX COWIeH
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HMOSACOB € COCEIHNMH TERTOHHYECKNMT 30HAMH 1 06pasoBanne B HUX I0JIE3HOTO
HCKOIAEMOr0, Kak HpaBmio, CBA3AHO C Pa3HBIMI HTamaMpm MetaMopdmama,
XaparTepHLIMI Ui 9THX 30H. B Hacrosmee BpeMs Ha TePPATOPHH BOCTOYHO
yactn DanTmiicKoro muTa BRICJAANTCA CACAYIOLNe KIACCH IerMaTHTOB MY-
CROBHT-PeJIKOMETANBHON dopmanmm.

Kaace A. MycKOBHT-peJKOMETAJBHEE IEIMATHTH objacTeil nmpoaB/eHis
HEOJHOKPATHOTO MeTaMopdu3Ma OJ{HOI M3 IHCTEH-CIIMMAHATOBLIX (anmaib-
HEX Cepmil. Dra NPOBHHINA IPIYpPOYEHA K B0HE J0T0-3aMaJHOT0 COUICHEH s
Dexomopeko-Jlammanmnckoro MeraMop(uueckoro mosca JAHCTeH-CUIIHMAHH-
roBoil panmannmoii cepun ¢ Hapeabero-Mmuisanickoil 30H0i KapeJang n mpo-
CJeKMBACTCHA NPAKTHUECKH Ha BCEM ee MPOTHKeHnd. 30Ha XapaKkTepH3yercsd
HalxosceEneM MeramopdusMa craBpoIHT-IUCTENOBOH cyOdammm Ha Hepacwie-
HEHHYI0 BEICOKOTEMIIEPATYPHYO HacTh ¢anun arbMaHIMHOBEIX. ampudomuTon
(Faebopmmkmii u ap., 1971). dror kuace popmarunn MYCKOBHIT-PeIKOMETa BHEIX
TIerMATITOB ABJISETCH 0COOHIM, TAK KaK yike U3 oIpejeleHIA MyCKOBATOBOM i
peKOMeTaNBHOI (oPMAIIHIT clelyeT reHernyeckas CBA3H MOCHCAHEN ¢ 0JHO0il
u3 apganys3nToBbx Qanmanbunix cepmil. Oamako ¢garT DpUCYTCTBHA B OTOM
DPOBHHITMK PEKOMeTAaNbHON MHHepaIH3alun HaXo[uT 00bsicHeHHe, BO-Iep-
BHIX, B TOM, 4TO y7ke B CIeyIOmeil K oro-3amagy meraMopduueckoil sone uri-
POKO Pa3BUTHL ACCOIMAINN, THIMTHEE ISl AHAAJY3UT-CHIIAMAHNTOBEX (a-
MUAABHEIX cepuil MeraMopduama, i, BO-BTOPHX, B G0jee HIZKOTEMIEPATYPHEIX
yeaopnax (mo cpasHenmio ¢ cyGdaiueii, KOHTPONUPYIONIEid TOT0/KeHIe mer-
MATHTOB MYCKOBMTOBOH (OPMAINN) TOTO DTana JHCTEH-CHILINMANATOBOTO THIA
meramopdmamMa, ¢ KOTOPEIM 3/lech CBA3nBaercs o0pazoBaHme PeKOMETATBHOI
MIHePAJU3ANNI — cTaBposnT-gucrenosas cyGpanma. B oaroii mermaruronoii
IPOBHHITAN pacmoixoskennt Mectopossaenus Cmopsuoii Gop, Topmos pywueii,
Xyrop Hoxosuna, ropa Ilepruma, Amaryprra u Ap.

Kaace B. MyckoBuT-peKoMeTajibHEe HerMaTHTH obxacreil mposiBiaenns
MeTaMop@HaMa HeONmpeejeHHOr0 NABIeHNsA, Ha KOTOPHIl HALOHKEH MeTaMop-
duaM auCTeH-CHIINMAHNTOBOI PanHaIbHON cepuu. JTa HeTMATHTOBAA TPOBHH-
IS TPAYPOYEHA K CeBePo-BOCTOUNOM oHe couenennsa Geaomopny ¢ Roubexo-
Hopeeskexoit sonoiil kapeana. B ee cocrap Bxopur CTpelbHRHCKOE HETMATHTO-
Boe moJge. O6pamaer Ha ceba BEMMaEKe TOT GakT, 90 HpH GONBIIOM CXO/CTEE
mermarnToB Crpensunt 1 Caioganoro 6opa Kak B OTHOINEHMHM MHHEDAJIBHOTO
¥ XHMHUYECKOTO COCTABA, TAK M B OTHOINEHHH BHYTPEHHETO CTPOCHHS FKHI 11
TOCIeI0BATEIBHOCTH MPOIECCOB MYCKOBATO00 pa3oBanusA MMEIOTCS H O PefielIeH-
HEI® PABIWYNA, Kacaiommecs B IepPBYI0 oUepenhb cocTaBoB rpaHaros. B merma-
tatax CTpPeXBHH TpaHaTh, TaK:e Kak H rpasHarsl ;kmi Emckoro mermatmro-
BOTO II0JIA, cofep:kar Golbliee KOJMICCTBO AJIbMaNJHHOBON I 0TYACTH THPO-
DOBOil MOJZEKYJIB IO CPABHEHNIO ¢ IPAHATAMH H3 IIerMaTHTOB Kiacca A.

Kaace B. MycroBur-peKoMeTaabHbe HerMaTuTsl 00IacTeil IpOABJICHILA
meramMopdmaMa O{HON M3 AHAANY3UT-CHVIHMAHHTOBEIX (anMaibHBIX Cepii,
HAJIO}KEHHOTO Ha MeTaMop(puaM, OCYIIECTBIAIOIMMIACA B PERAME THCTEH-CHII-
JAUMaENTOBOI (ammambHOii cepmm. Jra mermarmroBas mpopmEnua (Hoabcko-
Pamosepekas) pacmoioskena B mpegenax Hounbero-Hopgeskexoit sonsr xape-
s m Hanboxee TAMITYHEIE MECTOPOKISHHA MPHYPOYeHHl K CeBEPHOI OKpamHe
[enrpaxsro-Koaseroro 6ioka (Ypa-I'y6a, Sanaguas Jluna, Kminasp n ap.).
BaskHO IOJUePKHYTH TO 0GCTOATENBCTBO, 9TO AHadTOpUIECKNil dTA METaMOp-
¢gusma, ¢ koropmm B mermarmrax KHoubeko-Pamosepckoro paiioHa cBA3aHo
BOZHHKHOBEHNE pEeKOMETATBHOM MHHEpaJW3aluM, ABIAETCH IIPOTPECCHBHLIM
MeTaMopGI3MOM  AHJATY3UT-CHUINMAHNTOBON CepHH s HIZKRHENPOTepPOo30ii-
ckmx oOpasoBaHmii, KOTOPEIl ompefenserT HoABIeHHEe COOCTBEHHO pejKoMe-
TAJNBHEIX TETMATHTOB.

Kaace T'. MycKoBHT-pefKOMeTaTbHEE IeTMaTHTH o0Jacreil IposABICHHs
metamopduaMa AMCTeH-CHLIMMAHATOBOM (anmaipHOll CepuH, HAJOKEHHOrO
Ha MeTaMOpPUaM AHJATYSHT-CHIJIMMAHATOBOM (ammambnoii cepun. K aromy
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KJIaccy OTHOCHTCA PAJ MerMATHTOBHIX IOJEH, IIPIYPOYCHHKNX K I0T0-3anaIHoi
30He KOHTaKTa CBHTH Keii ¢ Mypmanckmm GiokoM, u B ToM wncie Kyamox-
CKOE MEeCTOpO/ReHNe, HeJBl pAjJ YIaCTKOB ¢ aMA30HHTOBHIMA IEIMATHTAMI
u Homosaiiekoe mecroposkmennme. 9Ta IPOBHHIHA IErMaTHTOB HAXOJHTCA Ha
HPOCTHPAHHN HIZRHEPOTePO30HCKHX TOJIM, IPOTPECCHBHBIN Meramopuam
KOTOPHIX ABJSICTCH TaKike IPOTPECCHBHRIM MeTaMOpP(QUaMOM M CBHTH Keiib.
[Mospaenne spech B merMaTuTax pPeIKOMETAJBHOI MUHEpAIH3AIAHM CBABAHO
¢ oTHM dramoM MeTaMopdmsma. Ee nesHaumTenbHHI MAacITad B jKHJIAX ompe-
JeJALTCA TeM, UTO HOCJAe VoMl MeraMopuaM B pe;iiMe OJHOI W3 AHCTEH-
CHIAMMAHATOBEX (aIuaabHEIX CePHil MPOABIeH HACTOJLKO HIMPOKO, 9T0 HPAK-
THYECKH NOJHOCTRI0O YHIHUTOKIJ acCOIMAlH MepBOTO aTama Meramopduama
BO BMEIAIONAX IMopogax. Boobine KoamgecTBo NerMaTHTOBEIX sRIUI B OTOH 30He
09eHDL HEBEJMKO B CBA3H €O ¢Jaaf0 IIPOABIEHHBIMA 3[1eCh IPONECCaMH yIbTpa-
meramophnama.

IIpocrpaHcTBeHHAS KOPPEIANNA METaMOP(HIECKO M METaJIOreHHIeCK0i
30HATBHOCTH HPOABJIAETcsl B VCIJIEHAN IIPOMBIIIEHHON CHeruaJlmsannud mer-
MATHTOB 110 Mepe YCHIeHNA XapaKkTepPHLIX oco0eHHOCTeN PasBHTHsA THIA METa-
mMopdmama m PanmaIbHOI 30HE, KOHTPOJMPYOMEX AaNAyI0 Gopmanuio, Kiace
MerMaTATOB. JTO BEIPAKAETCS IPEeis/e BCero B TOM, YTO THIIMYHEE IIPEICTaABH-
TeJH MYCKOBUTOBOM M peJKoMeTaIbHOI dopManmii NerMaTHTOB H3BECTHEI
TONBKO B Hpegerax MeTaMoppHIecKHX II0ACOB ¢ XOPONIO IPOABIEHHEIMH M-
CTeH-CHUTIMAHATOBLIME T AHJATY3UT-CHUTHMAHATOBEIME  (DaNHATBHEIME Ce-
PUAMI.

MycrosuroBasg nposmanua Yymmno-JIoyxckoro pailoHa JOKaIN3yeTCs
B oceroil yacti Bemomopero-Jlamtanackoro meramopduaeckoro mosca. Merai-
JOreHHUCCKAA 30HAJBHOCTH B IpEjejax »TOro Hosca BHpajKaercs B IIpH-
YPOUYEHHOCTH THIOB IErMATHTOB, HeCYIUX MaKCHMaJbHOe OpY/eHEeHHe
(pme. 1, I m Il Tunm) x coGersenno ocesoil gactTm crpyRTypr Uymmmo-Jloyx-
CKOTO CHHRJIMHOPIS, CI0KEHHO0M M0POJaMIl TyIMHCKOH CBUTHI, TOT/A KaK B Ie-
pudepHUecKuX WACTAX CHHKJINHODHS DPa3BHTH TJIABHHIM 00pasoM IerMaTHThHI
[11 THOa, B TPOMBIIIIIEHHOM OTHONICHHH ABJIAIOINECH KOMIUIEKCHEIME (MYCKO-
BHUT-KEPAMHIECKIME) I KepaMmuecKuMu. VIMeHHno B 9THX jKIJIaX H3BECTHAI J11-
HEYHEE HAXONKH AKIecCcOpHOro Oepmiia — tunoMopdHOTo MHHEpala IerMa-
THTOB MYCKOBHT-pefKroMeTanbuoil fopmanmn. B somax counenenns 6eaomopu
W Kapeimj PasBATH Vy;Ke CaMEIC XapaKkTepHbe IPeCTABATEeNH NerMaTHTOB
aroit (opmanmm, oraocammecs K IV tumy (pue. 1).

[IprypogeHHOCTs HPOMBIILIEHHO-MYCKOBATOBEHIX HEIrMATHTOB K THeiicam
YYOHHCKO# CBUTEL OOBIYHO CBASHBACTCA € BRICOKOIJIMHO3EMUCTEIM COCTaBOM
HTHX MOPOJ M ABIAETCS OJHIM H3 BajKHeNAX TONCKOBEIX KPHTEePHEB HA MYyCKO-
BUTOBHIE mermMaTute. Pamee mamm ofpaigazoch BHEMAHHE HA TO, YTO BAJOBHI
cocrap mermarnros Uymmno-Jloyxeroro paitoma (I—IIT tamen) me orpajkaer
COCTAB TOJINH, B IIpejeiax KOTOPOl OHH JOKAJIU3YIOTCA, W He SABIACTCA IIPO-
IYKTOM HEIOCPeCTBEHHOI KPHCTAIH3aIIHE CeIeKTHRHOTO PacniaBa, PoskIaio-
meroca B npexeaax aroit Toamu (Mmuees, Caxne, 1971). Ilocaepnue pammsie,
Kacamolmecs CPeJHero XUMIYEeCKOro COCTABA OTHEIbHHIX CBUT 0eIOMOPCKOro
rommrexrca (Bounos m ap., 1973), cBHAETEIBCTBYIOT O TOM, 9TO IMOPOJEL Ty IHH-
CKOH CBHTH He OTJIHYAIOTCA OT MOPOJ JOYXCKOR I XeTonaMOMHCKOI CBHT 110
copepsmanmo Al,Oy, HO pesko oforamens mo cpasmermo ¢ auvmm Fe, Mg u K
n obegaens: Ca m Na. TaxkuM o6pasoM, Te3uc o CBA3H IPOMEIIIEHHOT0 MyCKO-
BHTOOGPA30BAHASA C BINAHHEM JINTOJOTHICCKAX OCOoOeHHOCTEH MOPOX — ¢ HX
«BEICOKOTIMHO3EMHUCTOCTELION Tpedyer ompeesleHHol KOpPeKTHPOBKI.

O6pazoBanme mapareHesncoB, BRINYAIOMEX BRICOKOIVIMHO3EMICTHE MHHEe-
paisl (KMaHUT, TPAHAT), YTO M BEIBLIBATIO OTHECEHHe IOPOJl TyNHHCKOH CBHTEHL
K (BHICOKOTJIMHO3CMHCTHIMY, BO3MOKHO B J0CTATOYHO IIHPOKOM JHamasome
roxeGammit comeprannii Al,O;, FeO m MgO, wuro cieayer m3 paccMOTpPEHII
AFM pmarpaMMbl COCTAB—IaPATeHE3HC JJIA MPOTPECCHBHOTO HTama MeTaMop-
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Pue. 1. Opomoumonnsiit pap
PA3BHTHA NErMATHTOB JOKeMO-
pua Boerounoii wactm Baarmii-
CEOro Iura.

THOH mnermatuTon: I’ — CYIIECTBEH-
HO OJNMTrOKIA30BEI, I — MYCKOBHT-
OJIATOKIIA30BbIiL, II — MycKOBHT-
MHKDOKIHH-0JIATOKIAa30Bbl, JIIT —

OJTHTOKJIa 3-MHAKPOKINHOBBIT (my-
CKOoBHTOBaA  Qopmanma), IIl —
ab0UT-0IHTOKIA3-MIKDORIHH OB
(monesomnarossit mo: B. B. Top-
nueskKo, 1970a, uan MUKPOKIMHOBEIA
no: H. A. Coxmomos, 1971), IV —
MHKPOKINH-a1b0RTOREI (nmepsoiit
TOATHI 9ToT0 THOA Ho: H. A. Conoxos,
1971, WIM MYCKOBAT-MOJEBOMIIATO=
Buit mo: B. B. Topmmenxo, 1970a),
V — cnonymen-ansOnronntit, VI —

JIEMHIOIHT-CIIOXYMeH-a150HTo BTt
(BTOpOIf HOATHO MMKpPOKIMH-ANEGH-
ToBOrO THOA mo: H. A. Comonos,
1971), VII — ansOnropnit (pemxo-
MeTaJNbHaA GOpPMAIHA); HOPOIH H MH-
Hepajsl [erMaTaToB: 1 — MEJKOo3ep-
HHUCTBIE  miarmorIaA30BEIL AILINT;
2 — cpefiHe3epHHCTHI  OJMHroKIaso-
BHI (@), aanOHTOBENE (6) mermarwr,
4 — MHKDOKJIMHOBHIf HerMaTuT rpa-
(ugeckoif CTPYKTYpH, 4 — IIATHO-

Kkaas  (oaMrokaas-aanGaT)-MHKDO-
KINHOBAIE merMaTtnr, § — GaoKoBHil
NJarfHokyias, 6 — OGIoKoBHIX  MA-
KPOKIHH paHHeil (a) m moammeit (6)
reHepanmii, 7 — Kpapn, & — Kpapi-
MYCHOBHTOBEIE MeTacoMaTHT ¢ pyoOm-
HOBEIM (a) ®m abmouno-senensiM (6)
MYCKOBHTOM, 9 — MYCKOBHT pyOmHO-
Bulit (a) m AbmouHo-3eMeH: (6),
10 — menkonnacTHAYATHE  anb6uT,
11 — KieBeNaHINT, 12 — CHOAYMeH
panseit (a) n moapHedt (6) regepanmit,
13 — NenugonaT W OOAMYIHT, Cce-
KYImue MUIKn (2) ¥ KPHCTAIIIL 1031~
Heft remepaumm (6), 14 — MemKO-
3epHHCTHIe  anbONTH (BTOpUTIHELE
AMJINTH),
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¢uama mopox Tmrmosepekoil cepmu (Mockosuerkro, 1971a). B wacraocrn, ono
BOBMOJKHO W B mOpojiax, cofep:kamux Gosabmoe komxmaectso Mg u Fe. B ro e
BPeMs X0POII0 A3BECTHO, YTO IPH PACCMOTPEHNN 1A pareHeTHIECKNX acConuanmii
MEHEPAJ0B B MOPOIaX PAsHOTO COCTABA OHM OOBIYHO MOJPA3JENsIOTCA HA II0-
ponsl GejiHEe KaJbiueM, [ KOTOPHIX XapaKTepHO II0ABIeHHe IapareHesucosn
GHOTHT, TpaHaT, NJIATHOKJIA3, KBAPI, KHAHAT # Ap. (B 3aBHCHMOCTH OT 3Kele-
SHCTOCTH, MIETOTHOCTH, MATHE3HAIBHOCTH) 1 GoTaTse KaJbIueM, MITHe PaIbHER
NapareHesmcs KOTOPHIX BKJIKYAIT POroBylo o0MaHKy, INIATHOKIA3, KIMHO-
NUPOKCeH, KBapI (IpH HejocTaTKe Meaoueil) m ommpor, GHOTAT, IIArmoKiIas,
KBapI (IpH TOBLIMIEHHOM cofep:kanum mesoueii). Taknam ob6pasom, pasamams
B mapareHesucax MHHEPATOB MOPOJ YYNUHCKON I XeTonaMOHHCKOIl CBUT ompe-
JeNAIOTCA Tpesse BCero pasimuHnM cofiep:kanmeM Ca m, BeposTHO, pasHOU
AKTHBHOCTBIO IMienogeit. [[7s BHISCHEHHA BOIPOCA O CTEIEHH W XapaKTepe Ipo-
SBJIEHHA B OTHX CBHTAX MeTaMOpPQHUECKOH 30HAJIBLHOCTH, ABIAIOMEHCA OTIH-
YHTeIBHOM YepToil ¢peHenpoTeposoickoro aTana Meramopduama, He06X0EMEL
nanemeiimme muceaemopannsa. ITo mamaenm B. A. T'meGosmmroro m gp. (1971),
B0HEl MAKCHMAJABHOTO MeTaMOp(aMa COBIAAJIN C OCEBON JaCTHI0 CTPYRTYDEL,
rjie MOPOJE ApeBHero Gex0MOPCKOTO KOMIIIEKCA, HCIEITABIIEr0 B IPEJIIeCTBO-
BABINIE DIOXH 0 Kpaiimeii mepe jBa arama MeraMopmaMa (IpPaHYIMTOBEIL
u am$uboauronsil), OHIN BhBEJEHE Ha OIAH CTPYKTYPHEHII YpPOBEHB ¢ IpO-
TeposoiickmMu Toxmamu nepudepngecknx gacreit Bemomopero-Jlanmaanmexoro
nosica. Cremens MeramMop@uaMa UyIHHCKON CBHTE COOTBETCTBYET YPOBHIO KHa-
HET-aabMauuHoBoit cybdanun ([meGopmmruwit m xp., 1971) mam, mo HoBoOI
nerporenernyeckoil cerke (ImeGopmmkmii, 1973), rpamar-kxmapuT-6HOTHT-
MycKoBuTOBOM cyOdammm ganmn aibMaHIRHOBHX aM(uboanTos.
CirefioBaTelbHO, COCTAB TOJIH KAk TAKOBOU BPAJ JH OKa3LIBAJ BJIHSAHIE
Ha MYCKOBMTOHOCHOCTD merMatnToB. OnpenessiomuM ABIdeTcA XapakTep Mera-
MopdHUECKHUX MPOIECCOB, I B 3TOM ACHEKTe IPesikjie BCero PasBUTHe Hpomecca
meramopduaMa ompeeNeHHol CTYNeHH (B JaHHOM clydYae — IpaHaT KHAHHT-
fHoTHT-MycKOBHTOBas cybdamusa damum aTbMaHAUHOBEX am@mboamTos) [0
perpeccuBioii cragun. JIMeHHO MAPOKOe PasBUTHE METACOMATHICCKAX IIPOIEC-
COB HTOI CTANHM M ABJIAETCHA TeM penaommM GaKkToM, ¢ KOTOPHM CBA3aHA IPH-
YPOUCHHOCTh MYCKOBHTOBHIX IETMATHTOB K IIOPOJAaM YymmHcko#d cBmThi. Ilpo-
[eccHhl KMCJAOTHOTO BHIIENAaYUBAHNA, XapaKTepHBIe JIJsA PerpeccHBHOM CTagum
CPENHENnPOTEPO3ONCKOT0 dTama MeTaMop(uaMa, B HACTOAIIEe BPEMS AETAJBHO
nayueHn B mpepmenax tukmozepckoit csuret H. V. Mockosuenko (1971a).
O6pamaer Ha cefA BHMMAHEE TOT (AKT, YTO IPH BHINEIAYHBAHOM IOPOJ OC-
HOBHOTO cocTaBa (1. e. Gorathix Mg u Fe) posHnkaloT mapareHesmehl: KHAaHNT--
kBapn (meeprant Si0,, Al,O;), kmammr-|-craBpoaAT-|-rpaHaT--4YepMaKATOBAA
porosas o6Manka--miarnokaas-+-ksapy (mEeprHE Si0,, Al,04, Mg0). B mpe-
felrax 9yOHHCKOI CBHTH NPOIECCH PerpecCHBHOI CTAIWH (UKCHPYIOTCA B 00-
Pa3oBaHUM 30H ODepPeKPHCTANIN30BAHHKIX, KPYTHO3ePHHCTHX KHAHHT-TPAHAT-
OHOTHTOBEIX THEIICOB, 30H ¢ MOBLIIIEHHEIM COfIe/KaHIe MYCKOBHTA, TYPMAaJHHA,
anatura (3apy6um, 1973, macr. c6., crp. 153—159), KoTopEIME KOHTpPOJIHpPYETCA
MOJMOKEHAEe MYCKOBHTOBEIX IIEIMATHTOB. JTOT (QAKT SIBJIAETCS OFHUM M3 KOC-
BeHHEIX JI0KA3aTeIbCTB CBABH MYCKOBHTOOOpaszoBanmsA B mermarurax Yymmmo-
Jloyxckoro paifoma ¢ perpeccHBHON cTajuell mpomecca IOSTHEKAPEIBCKOTO
madTopudecKoro soHanbHoro meramopgusma. Hpome Toro, ommpasich Ha He-
caeposanna H. M. Mockosuenro (1971a), moskHo mpegmosarars !, 910 «BHICO-
KOTJIMHO3EMHCTOCTEY MOPOJ YYNHHCKOH CBHTH, T. €. IOABJEHHEe B IOPOJAX
KHAHATA U I'paHaTa, B 3HAYATEILHON Mepe MosKeT OHITh CBA3aHA ¢ BOSHAKHOBE-
HEEM 3THX MHUHEPAJTOB HMEHHO HA DPErpecCHBHON CTALHM HMPOIECEa MeTaMop-

1 K comalenmo, 0 HACTOAIIEr0 BPeMeHH CHONUWANLHHX HCCIeTOBAHMIl IIPONECCOB
PerpeccHBHOI CTaJHI CPEJHeNpOTePO30ilcKOro MeramopdmsmMa B Ipefenax YyIHHCKOM
CBHTH BHIIOJHEHO He OBLIO.
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du3mMa W, CJIELOBATEIBHO, ONpeAedserTcA (U3HKO-XNMHAYECKAMH YCIOBHAMM
opoTekanns 9Toro mpomecca. HemocpegcTBeHHBIM JIOKA3aTENBCTBOM CBSASH
MYCKOBHTOBHIX TIETMATHTOR CO CTaJieil perpeccHBHOI0 MeTaMop(pmaMma, SBIS-
ercd HAJHYHe GRIJIBHEIX 30H» m3Menenms rHeiicoB ® (Bommor m np., 1973).
PerpeccuBnunit xapakTep mpoueccos MUHepan006pasoBaHmsa B 9THX 30HAX HE
BBI3LIBAET COMHEHHS, a UX HapareHeTH4YecKas CBA3Db ¢ IeIrMaTHT000 pazoBaHmeM
J0KA3aHa CHeNHaJbHEIME TeOXUMHYSCKUMI UCCIET0BANMAMIIL.

Bamuo moggepRuyTh, 9TO HPOLECCH PETrPECCHBHON CTA/HI MeTaMopdhuama
HMEIT CBOI0 CIENHAJW3aIMI0 B Ioscax pPasHux THIOB MeTamopdmama. Cme-
IMaIA3anA ATOM CTa(N| IS OHOI 13 fauaabHEX cepHil THCTeH-CHILIIIMAaHN-
TOBOTO THIIA MeTaMOp(H3Ma, KaK yikeé 0TMEeYajoch, B HACTOAMEE BPeMS H3Y-
HgeHa TOJABKO A Hmopoj THRImosepckoil cepum (Mockosuenko, 1971a, 19716).
Brisicnenne xapakTepHEIX 0C00eHHOCTEH METACOMATHYCCKAX IIPOIECCOB perpec-
CHBHOI cragmu MeTamopduaMa B mpejeiax CBUT, KOHTPOJIUPYIOUINX pasMere-
HHe TIPOMBINLIEHHEIX MYCKOBHTOBBIX IIEIMATHTOB (eHCKOM, IyNHHCKOIi), Oe-
3VCJAOBHO SIBJISETCA TIEPBOOYEPEHON 3ajadeil X MCCAEOBANNA, TaK KAR «0Ue-
BH{HO, YTO PENIal0NM s MOABICHUSA TOT0 IIH JAPYroro THIA HerMaTHTOB
ABJIAETCS JHIIH XaPAKTeP IPOCTPAHCTBEIHOI e peHimamimi mocTMarmaTnae-
CKOI0 IIPOIECCa HA OTHeJbHEE ero CTauin, npigeM Kanaaa damus raybnnmoctn
mMeeT ocobwni xapaxrep tawoit jguddepennmamuny (Hopmunexmii, 19376,
erp. 477). ‘

Rongopmuocrs Meramopdmyeckoit W MeTajJOreHHNYeCKOH B30HAIBHOCTIH,
mieTpEpoBanHas Ha upuMepe Bexomopero-Jlammamjackoro meramopdmue-
CROTO I0fACA, He Menee oueBngHO npossiena n B Ceexodenno-Hapeasckoit some,
rjae B cpegeM nporeposoe GBI chopMEpOBAH MeTaMophHIECKHil ToAC aHgarIy-
BUT-CHJITEMARHTOBOTO THoa Mmetamopduama. CoOCTBEHHO peIKOMETAILHLIO
HerMATHTH ¢ JHTHEeBOH M 1[e3WeBOil MUHEepaJ3amneil Pa3BHTLL TOJIBKO Ha Tep-
puropun OUBIAHTHE, B AApe 9T0M CTPYKTYpHOo-QanuaibHol 30HH, IIAe OHH
pacnonaraioreda mo mepudepun Ilentpansuo-OuHIAHACKOr0 TPAHNTHOIO Mac-
cuBa. JTH merMaTaTh oTHOCATeS K V 1 VI tamasm (pue. 1) i ABIA0TCA APKO B~
payKeHHBIMH IPEJACTABATENIAMN (OpMAMUN  PEJKOMETAJBHHIX IIerMAaTHTOB.
B wpaessix wacrax Ceerogenno-Hapersckoro meramopdmaeckoro mosica, B paii-
oue Ilpmmamo/Rba MAPOKO PacIpOCTPAHEHEl METMATHTE PeIKOMEeTAIBHOE (hop-
manun (JImrnoeapa, Jlynouko u mp.), orHocamuecs g [V tumy.

B mpeperax HRoascro-Hopseseroit 30HEL Kapeamg BechbMa MHTEPECHO
COOTHOIIEHHE ITPOIEccoB 00pasoBaHNA PEIKOMETAIBHON I MYyCKOBHTOBOM M-
HePATH3ANUN B HeIMaTATAX MYCKOBHT-PEJKOMETAIBHOE (OPMAIIE, COOTHOME-
HHE 3THX HerMATHTOB ¢ MerMATHTAMH PeKOMEeTalbHOM (opMaHl I ¢ HOCIe 0~
BATEJIBHOCTLIO IIPOIECCOB MeTAMOPPH3MA B 3TOH CTPYKTY pHO-PaHATILHOI 30HE.
BosnmkHOBeHEe 0GPATHON BPEMEHHON MOCJIE0BATEIBHOCTH PA3BATHI MYCKO-
BHTOBOH H PeIKROMETATbHON MuHepaxmsanun B nermararax Hoxscro-Pamosep-
croit (karace B) m Heitsekoit (kmace I') mpoBmHOMil HAXOZHTCSA B IIOTHOM COOT-
BeTCTBHH ¢ IOCJIEZOBATEIBHOCTBIO IIPOIECCOB PermoHANBHOT0 MeraMopduama.
B Ienrpaasno-HoxsckoM 610Ke B apxeiickoe BpeMs GOPMEPYIOTCA MYCKOBH-
TOBHI@ IEIMATHTEL, 00pa3oBaHme KOTOPHIX KOHTPOJIHPYETCA HPOIECCAMH perm-
OHAJBHOTO MeTaMop(uaMa, MpPOTEKABIIAMH B PE/KEME OJHOU M3 IHCTeH-CHI-
AUMaHATOBHX (anmanbanx cepmit meramoppuama. C paHHEmpoTePO30HCKHEM
9TamoM PermoHAJIBHOTO MeTaMOp(@H3Ma CB3aHO BOBHHKHOBEHHE IIPOBHHITHI
pefroMeTanbHEIX IerMaTnToB HoJBCKOr0 MOXYyOCTPOBA. JTHM DTAOM MeTa-
Mop(E3Ma KOHTPOMHPYeTCS € OFHOM CTOPOHEI, HAJIOREHHe PeJKOMeTaJIbHOK
MuHepaxmsanmuun Ha mermatursl Hoascko-Pamozepcroro paitoHa, ¢ gpyroi —
BO3HHKHOBEHHE IErMATATOB ¢ aHAJODHTHON MuIHepaansanei B HeiiBckoil mpo-

* Tlox «HIILHWIMH 30HAMIY HOAPA3YMEBAIOTCHA THeiickl Ha yaadennn me Gomee 1000 m
OT merMaTuToOBOrO Tesa. Ms PaccMOTPeHHA HCKIKNYAKTCA HOPOJALI HeIlOCpeACTBeHHLIX OKOJJI0~
AHABHBIX OPe0JIOB: OT HEIOCPeACTBCHHOTO KoHTakta g0 50 M.
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BUHIUA. Brime 6bL10 0TMEUEHO, 4TO MUHEDANBHEIE ACCOLMALMK 3TOTO aTana
meraMopuama OBIIN NPAKTHYECKN IOJIHOCTHI0 YHHUTOMKEHBI B Ipolecce pmad-
TOPHYCCKHX Ipeobpas3oBaHuii mopoj KeilBckoil cepuu B cpejHenpoTeposoiickoe
BpeM#, YCJIOBIA KOTOPHIX COOTBETCTBYIOT PEJKIMY CTABPOIHT-KHAHUTOBOM CY6-
danun panum anbMaHAWHOBHIX aMPUOOIMTOB IUCTEH-CHIIMMAHATOBOI (amm-
ampHOi cepun. C srum sTamoM MeramopdmsMa CBA3AaHO BO3HHKHOBEHHE B Ier-
MATHTAX MYCKOBHTOBOI MUHEPaJIH3aIuu.

B saxiodeHmm paccMOTpeHHs CBA3H MeTaMOpP(PUICCKOI M MeTalJIOTeHHTe-
CKOJi 3oHATBHOCTH 0TMeTHM, 9T0 [lenTpansno-Hapenscras sona Kapexuy npej-
CTaBJIAeT NPOBMHIMIO MYCKOBHT-DEIKOMETaNbHHIX merMartutoe. Ceejenus
1o TerMaraTaM aToil 30HBI KpaiiHe orpammdennl. Haxonkm axmeccopuoro Ge-
prana B atux nermaturax (Cagponora, 1971) u Hamm mcesaegoBanusa TeKCTy -
HBIX ¥ CTPYKTYPHHIX ocobeHHocTeil ;kumil paiiona I'mmansckoro oaepa, Cyrk-
osepa, Hyma-Baapsi, csumerensctsyior 00 WX mpuHaLIe;KRHOCTH K 1V THIY
MYCKOBUT-pearoMeTanbHoil dopmanuu. I[lermarnter paitoma Beicotnr Hyma-
Baapa BecpMa cXofHBI 110 0COOEHHOCTSAM MUHEPAIBHOTO COCTABA W CTPOCHUA
¢ mermaruramMu Y pa-I'y6er. [lamnsie mo parmenporeposoiickoMy MetaMophusmy
Ilenrpanbro-liapeabekoil .30Hbl CBUIETEIBCTBYIOT 0 HAJAYHH 37[€CH BHICOKO-
TeMOepPATyPHBIX accOomUanmuil, THOHYHBIX JIJIsI AHJATY3UT-CUIIHMAHATOBOM
¢ammanbHOIl CEPHE W CpPefHeTeMIePATYPHEIX ACCOMMAINIl JHCTeH-CHIIMMAHT-
TOBOTO THIIA MeTaMoppuama. B cpepnenporeposoiickom sTare passuT 30HATBHEIT
MeTaMopPuU3M IepexXoHOTO Te0TepMHIECKOTO pesknMa. [|aHHEIX 0 Bo3pacTHOM
TOMOKEHIH TMeTMaTHTOB U MYCKOBUTOBOIl M peIKOMETAIBHOI MHUHEeDallu3anu
B HUX B HACTOAIEe BpeMs HeT, OJIHAKO Ie0TePMUYeCKEe YCIOBIA PAHHEe- H CPel-
HEOPOTEPOo30iicKOro MeTaMOP(PuUaMa HTOH BOHBL HE HPOTHBOPEUAT BO3MOKHOCTH
BOBHHKHOBEHHSA 3]leCh IETMATHTOR MYCKOBHT-PeKOMETAIBHOI (opMaImm.

ITpoBeennoe MeTa/LIOTEHHYECKOe PAOHHPOBAHME MEIMATHTOB BOCTOYHOM
gactu Banrmiickoro mmta mo3BosisieT HAMETHTH ONPEIeIeHHBIE METAJJIOTeHH-
"YecKne smoxu mx obpasopannsa. llpesBapureabHbe JaHEEE HO HTOMY BOOPOCY
pacematpuBaauck pamee (Cowxonmos m np., 1972; Hparm m ap., 19736).

ApxeiicKHil TepHOJ PasBUTHA XapaKTepuayercss OopMUPOBAHNEM MYCKOBU-
ToBOM MuHepadmsammm B mermarurax llearpanbro-Hoaseroro 61oka B cAsm
¢ IPOsBIEHUEM B30HAJBHOTO, I0CTATOYHO OTHOPOIHOTO MeTaMoppmama damum
anpmapuHOBHX aMubomuros. Ilocaenywomue meogHoKparmsie mmadTopmue-
CEHe Ipeolpa3oBaHNA MOPOJ KOJBCKOIl CePUH, HAIOMKEHUE IPOIECCOB pPeaKo-
METalbHOIl MHHepalH3anund Ha c(HOPMHPOBAHHEIE MYCKOBHTOBHIE IETMaTHTH,
X pacciaHIeBaHHe NPUBEJN K Pasy0o;KHBAHHIO MYCKOBUTOBOIl MUHEpajm3a-
I}, B CBASH C YeM OIeHKA HPOMBIILIEHHON 3HATNMOCTH HX Ha MYCKOBUT SBJIA-
eTCsi OTPUNATeNbHON. ITH (PAaKTH He MO3BOJNAIT ONEHHTH U NEPBOHAYATBHYIO
MYCKOBHTOHOCHOCTE 9THX merMatuToB. OIHAKO JaHHBE 10 HAXMEHEe M3MEHeH-
HEIM IOCHEAYIOMHUME [pPoHeccaMu IermMaTutaMm PamMosepo CBHUIETENBCTBYIOT
0 HE3KUX W CPEHUX COJPRAHNAX B HEX MycKoBHTa. CiIegyer Hoq9epKHYTh, 4TO
apxeiicKuii nepuoj pasBUTHA dTOH MOABMAHOI 06IacTH XapAKTePU30BAICA POB-
HBEIM TeMIEPAaTypPHEIM IIOJEM, OTCYTCTBHEM 3HAYHTEIBHEIX TIPajMEeHTOB TeMIe-
PATYpPHL ¥ II0X0 IPOABTeHHOI perpeccuBHoir cranueil npomecca (IreGosnmrmi,
1973).

Pammenporeposojickmii mepmos PasBUTHA O03HAMEHOBAJICA 00pasoBaHHEM
pefroMeTanbHEIX merMatnToB Hoabekoro moiryocTpoBa M MYCKOBHT-pefKo-
MeTadbHbIX nerMatuToB llenrpansro-Koasekoro 6oka u, BeposTHo, amagaoil
Rapenun. B aror mepmoj mpoMcXofAT CyIeCTBeHHbIe U3MEHEHHUS TeKTOHHIO-
CKOTO pekuMa HOABMRHBIX obiacTeil, IPUBOJAINUE K HOSBICHHIO 3aMETHBIX
TPajieHTOB TeMIEepaTyphl B ONPeIeJeHHLIX yIacTKaX 3eMHOIT Kophl ([eGosn-
kuii, 1973). B ofpamienun rpaHNTOMAHEIX MACCHBOB, 06pa30BAaBIINXCH IPH
peomoppusMe J0KapeabcKoro (pyHIaMeHTa M BOIMSH HHYKHENPOTEPO30HCKHX
TOJII, WCITHITABININX IHPOIPECCHBHELE MeTaMOp(H3M, CO3a0TCA YCI0BHS, Oia-
TONPHATHBIE [IIA MHPOKOTO NPOARICHUS METACOMATHICCKUX IMPOLECCOB Perpec-
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caBHOTrO dTama Meramopdusma. MoGunmsanus u mepeoTI0eHnss PYAHEIX dJe-
MEHTOB, CBASAHHEIE ¢ JAHHBIM IIPOIECCOM, XOPOILO M3YUEHL Ha IpuMepe mpo-
meramopduueckux cepuo-KoxuegaHuux pygonposipiaenmii (Typuenxo, 1971).
DTOT UpOIECC HAXOMUT CBOE OTPasKeHHe W B BOBHHKHOBEHHH DPeKOMEeTalbHOIT
MUIHEDPAJIN3AINi, B YaCTHOCTH, B ;Kuiax Gojee panHero srama oOpasoBaHuA,
PA3BUTHX B Ipeeiax apXeliCKNX KOMIIEKCOB HOPOJ B B BOZHNKHOBEHWH CIie-
muPHIECKAX B30H IOBHINCHHEIX COAEP/RAHHNA PEIKHX DJIEMEHTOB B IIpejesax
HIZKHenporeposoickux obpasosanmii (B, B, 'opamenko — yermoe coobmenne).

Cpepauii mpoTeposoii ABIAETCA OJHOH M3 INIABHEIX 90X IerMaTuToodpa-
80BaHMA BocroyHOIl wactm Baarmiickoro mmra. B aror mepmop mpomexopmr
BOBHHKHOBCHHIE MyCKOBHTOBHIX HErMaTHTOB B mpenenax Bexomopero-Jlammanm-
cKOTO Mertamopdmueckoro mosca, pemgkomeranbHux mermatntos Ceexodenno-
Hapeabckoil 30HB B MYCKOBHUT-PEJKOMETAJBHBIX IEFMATHTOB B 30HAX COUJE-
HeHHA GeqoMopHi n Kapeans (F0ro-samagHoil I ceBepo-BOCTOYHOI), B Ipegeaax
KeHBCKOH CBHTE, B KpaeBwlX 30Hax cperofennng. uddepenmmanms rexronn-
YeCKOTO H Te0TePMHYCCKOTO Pe;RUMA MOABHKHEIX 00JacTeil B 9TOT HePHOJ] YCH-
JIABAETCS, YTO IPHBOJAT K COZTAHMIO TIPHMEPHO CHHXPORHEIX M PE3KO OTINYAT0-
muxcss Apyr or apyra meramMopdmaecknx mosacoB. Jlamnnit gaxr ompemenser
peskyo auddepeHnuAn0 METANIOTeHNYCCKON CHCMUAJN3aAHN ITAX IOACOB,
a MNPOKO IIPOABIEHHEIE IIPOMECCHl PerPeCCHBHOM CTAHN MeTaMopPhuaMa K co3-
JAHNIO TPOMEIIIIEHHBIX KOHIEHT DA 10JIe3HOT0 MCKOIAEMOTO.

Ilpu amanmse METAIIOTeHHYECKOM CHEIMATHBAIAN METMATHTOR HA yPOBHE
dopManmit 1 KJIaccOB HEOLHOKPATHO O0TMEYAIach W OIPENeIeHHas IPHYpodgen-
HOCTH THIIOB HETMATHTOB, KOTOPas, Kak OLIIO MOKA3AHO, B BHAYHTEIBHON Mepe
KOHTPOJIMPYETCA XapakTepoM IPOIeCCOB PerpeccHBHOI cTajum Meramopdmae-
cKoro MEHepamoofpasoBamms. Jlumrosormuecknit gakTop KOHTPONA, KOTOPHI
JI0 HACTOAMEr0 BPEMEHHM PACCMATPHBAJICA KaK pPelaniinil B JOKaJX3aljuil
PasHEIX THHOOB nerMarutoB (ocobenno i Yynmueo-Jloyxckoro paiiona),
Wrpaer, mO-BHAMMOMY, KOCBEHHYI0 DPOJIb, BEICTyHas B KauecTse Gydepa aas
cosgannA OmarompuATHHIX ycrxomit pH cpegsl mpH OpOTEKaHHH MeTaco-
MATHIECKHX IPOIECCOB pPErpPecCHBHOI CTajuM, T. €. IPH MYCKOBHTOOOpaszo-
BaHHN.

Jlerampnnie UCCACOBAHAA BHYTPEHIIETO CTPOCHNA, MIHEPAJIHHOTO COCTABA,
NeTPOXMMHHM M TeOXMMUH mermMatnToR pasHux dopmannit (Comomor, 1962,
1971; Caxse, 1963; I'pogunmrnii, 1969; Fopamenro, 1970a) npusoasar K BHBOAY
0 HAJMYAH eHHOT0 TeHeTHYECKOr0 PSAJa PasBATHA IIErMATATOB MYCKOBHTOBOII,
MYCKOBHT-PEKOMETANBHOR W pepromeraiabHoit dopmannit (Canne, 19736).
IIpnvenenne TeKCTypHO-Iaparedermyeckoro amaiansza (Bxacos, 1961) mosso-
JIieT MPEeJCTABHTH HTY DBOIIONUIO B ciemyiomesm suje (pme. 1): cymecrsemao
oxmrokaazoBuit (I') — MyckoBuT-oamroknasosnit  (I) — MycKOBHT-MEKpo-
RIMH-0urokaasosuii  (II) — onuroxnas-mukpokanuossit (II1) — axsbnr-
onnrokJas-MuKpokanHoBsi (1) — muxporamr-ansourossii (IV) — coogy-
men-anbburoBsilt (V) — nenmponur-cnogymen-ansomtossit  (VI) — anntn-
roBhi (VII) tumer sxmn. MyckosuroBas ¢opmauus npepcrasiena 1'—II1,
pepkomeranpHas — [II'—VII tunamm kun. OTuerampoe mepexojHoe 3BEHO
COCTABJIAIT OJNTOK/Ia3-MOIKPORINHOBLIH W aJbOHT-0JINTOKIA3-MAKPOKINHO-
BEIM THOBL KIJI, XapaKTePH3YIOIMHe MYCKOBHT-PEAKOMETATBHYI0 (opMamuio.
Opnarxo cam mpmHIUn o6pasoBanHA MEeTMATHTOR 3TOH (opmamum GeayciaoBHO
pacmmpser BO3MOKHEIE €@ IDAHMIIEL, YTO W ONpeJelseT IHOoABIeHne B Heil 6iu-
RAMINIX K IepPexofHoMy BBeHY THIOB HerMATHTOB: MYCKOBHT-MIKDPOKJHH-
onurokiaasosoro (II) m mmrpoxanmm-aaburosoro (IV).

JBOJIONAA IETMATHTOBOTO TENa OT OJJHOTO 3BEHA PABBUTHS K JPYLOMY BhIpa-
JRAETCA B HOCTEIOBATEIBHOM H 3aKOHOMEDHOM W3MEHEHHM HX BHYTPEHHETO
CTPOeHMA, 0cOGEeHHOCTell CTPYRTYP B COCTaBA OT/EIBHBIX PasHOBHHOCTEH mer-
MATHTa, CPEJHET0 XHMHYECKOI0 M MUHEPAJBHOTO COCTABA KM M COCTABA CJa-
TaoIuX WX MHHEPAJIOB.
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DBoJONUA CTPYKTYPHO-MEHepajiormdeckoi aupdepennuanun nerMaTaTon
(pme. 1) oupepesAercs CleLyIOIHEM.

1. B kaskoM IOCTeIYOIeM 3BeHe PASBHTHA MPOMCXONHT 00pasoBaHme 1o-
BOIl CTPYKTYPHO-TIAPAreHeTHYECKOM eIMHMIE, KOTOPAas sBIACTCS THIIOMO P~
HOil 7UIs JAHHOTO THIA KHI. XAapakTepHo, UTO OOEITHO 3apOsKjeHme TaKoil
eIUHUIE TPOMCXOANT elle B NPejBAYIeM THIE KU, 9TO 0o0yCIOBIHBACT
mocrenennee mepexopst Me;xxy bmmm. IlocaemoBarenbHOCTH NOABIEHHA
9THX CTPYKTYPHO-IAPAreHeTHYECKUX eJUHNI] TaroBa: 1) MexKo3epHUCTHIT
OJIHTOKJAZ0BEIL TerMATHT TPAHATHON, AIINTOBOM, OPTOTERTHTOBOM, KPyCTH-
PUKATHOHHOM CTPYKTYD H CpPeHese PHICTHIH OIHUTOKJIA30BEI NETMATHT MEJIKO-
IerMaTOMAHOM T mHescHOrpadmueckoil cTPYKTYp (KpaeBas m OOKOBafA 30HEI,
I' Ten mermartmra); 2) MerMaTOMIHENI INIarMOKJIAa3--KBapueBoe «Ampo» (men-
TpaapHas sona, | Tmm mermarmra); 3) merMaToOUIHE 6I0KOBEIT MUK PORITH-
meprat (NenTpaiabHas dona, IT rum mermatuta); 4) 0JMTOKIA3-MHAK POKJINHOBBIT,
ABGHT-0J AT OKIA3-MIK POKINHOBH MerMATAT KPYIHO3ePHACTOH T'PaHHTHOIN,
MeJIKONerMaTonHol, HesicHOT padmieckoil CTPYRTYP # y9acTHAMHE MUK PORITHHO-
Bl mermaTmt rpadmueckoit cTpyRTyph (mpomexyrounas soma, III, I
THIEL IETMaTHTA); 5) GJI0KOBHIL, KPYIHO-, IATAHTO3€ PHUCTHIA MHKPOKJIHH ¢ y4a-
CTKAMH KJIEBeIaHIUTOBOTO IerMarmra (IpOoMesRyTOdYHASA, IEHTpalbHAA B0HbI,
IV tun mermarnra); 6) anbOmT-CIOAYMEHOBEIl IHETMATHT C CAXapOBHJHLIM I
ILIACTHHIATHM ATLOETOM, «COTOBHIMY KBApIEM, PEIMKTAME MEKDPOKIMHA (Ipo-
mescyTounas sona, V, VI tmusi mermarura); 7) amnGHTOBBUT nerMarut (mpo-
mescyrounas 3oua, VII tun). Comocrasinenme BHYTPEHHEro CTPOGHH NErma-
THTOB TOKA3HIBAET, UTO BO BCEX THOAX KHJ BCErja HPHCYTCTBYIOT KpaeBasd H
GoKOBafg B0HH ILIATHOKIA30BOTO (OJUTOKIAB-AMLONT) IErMATHTA MEIKO- H
cpe/[HesePHUCTOH CTPYKTYP | KBapIEBoe «AApoy, KOTopoe B KpaiiHuX 3BeHbAX
psga (I m VII Tane) BEpajkeHo ILIOXO. Y CTAHABIHBACTCH, ITO NOABICHIE HO-
BEIX CTPYKTYPHO-IIAPATEHETHYECKNX JMHAI merMarnra B I', 1, Il Tunax ;xux
IPOMCXOJIAT B HANPABJICHNH 0T KOHTAKTA K TenTpy kui. [lanpHeiiniee passarne
THIOMOPOHBIX €MHHI] IerMaTHTa OrPAHAYeHO NEeHTPAJLHRIMA I IPOMERYTOY-
HBIME 30HAMH, IPOHCXOJNT BHYTPH yike chopMmpoBantoro ofbemMa sRUIBHOTO
Tela M CBA3AHO ¢ M3MEHEHHWEM B HAX 3ePHHCTOCTH IOPOJLI M COOTHOIIEHH 10~
qeBpx mmatos, cmojymena u kBapua (III—VII tumer). 9o mocaexuee oGeros-
TEJNBCTBO CBHIETEILCTBYET O IMMPOKOM DAa3BUTHH B IEerMaTHTaX aBTo- W aJ-
JOMETACOMATHIECKHX IPOIECCOB, HAKIANbIBAIOIMXCH Ha B0HB HePBHYHOM
MarMaTHUecKo# kpueramamsanmy. OueBHIHO MaKCHMAJbHOE NPOABICHHE
IIPOTECCOB METACOMATO3a B METMATHTAX PEKOMEeTaIbHOM (opManmm.

2. HaupapienHoe WaMeHeNue IPOIECCOB ABTO- W aJJIOMETacoMarosa (mK-
cmpyercsi B 00pasoBaHHM CTPYKTYPHO-NIAPATEHETHYCCKAX eJHHMIl HEerMarnta
METACOMATHYECKOTO TeHesmca. Accormuanna KBapI-MyCKOBHTOBOTO METaCOMa-
THTA XapaKTepHa IA MYCKOBHT-OJNHMIOKIA30BOTO M MYCKOBHT-MUKDPORINH-
onurokiazosoro mermaturos (I, I Tmoer). B oMHroKIa3-MAKPORIAMHOBEIX M
anBbAT-0aHroKIa3-MaKpokauHoBsX nermarnrax (LII, IIT" tans) mmpoxo mpo-
ABJIEH IPOIECC MeTACOMATHIeCKOro 06pasoBaHmsA MHKPOKIHMHA, PE3yJbTaToM
KOTOPOTO ABJIAETCH 00pasoBanMe IPOMEAYTOYHEIX B0H CMENIAHHOTO COCTaBa.
Vemsenne nmporecca KaJIAeBOT0 METACOMATO3A NPUBOLAT K BOSHNKHOBEHNIO 30HEI
GIOKOBOr0 MHKDPOKJHMHA C PEINKTOBRIMH  YYaCTKAMH MJIarHOKIa30BOro
HerMaTHTa B MUKDPOKIHMH-aib0NTOBHX mermatmrax. [lamHbie o B3aMMOOTHOIIE-
HHAX M0JEBLIX MITATOB B 3TAX 30HAX U 00 IX XIMHYECKOM COCTaBE MOJATBE PIRAAI0T
MeTacoMaTHuecKyo mpupoay mukpoxamua (Camwve, 1962; Foppmenko, 1970a).
PasBuTHe HATPOBOTO METACOMATO3a M CTAJHH JHTHEBOH MHHEepAJIHM3ANHH IpH-
BOJMT K BOBHMKHOBEHNI0 aib0UT-CHOAYMEHOBOTO M aib0HTOBOrO HErMaTHTa
(V—VII Tamer).

" 3. Mamenenme xapakrTepa CTPYKTYp IEIMATHTA TalkKe CBABAHO € Pa3IMI-
HOil POJBIO IPOIECCOB MATMATHYECKOH KPHCTANIH3AINH, MeTaCOMATHYECKOTO
MuHepanoo6pasoBaHus, NepeKpPHCTAIH3ANNE M PEeKPHCTATIH3AIIH (Top-
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muenro, 1970a). B nermarntax MycKOBHTOBOM (JopMamum mpeobrajjaior CTpyK-
TYPH IETMATHTA, BOBHHKAKIIHE B NPOIECCe KPHCTAIIN3ANUH CeIeKTHBHOTO
pacmmaBa (OJUIOKIAB0BEIL IETMATHT MEJIKO- M CPEIHEe3ePHICTHX CTPYKTYD)
H CTagu| MeTacoMaTHIecKoro 06pa3oBaHIA MYCKOBHTA M KBAPIEBOTO 3aMEIIe-
HIA B KOHTAKTE ¢ KBAPIEBOIl (OCHIOR. Y CTAHOBIEHA JOBOJBHO YETKAS 3aBHCH-
MOCTH B DACHPEJENeHHH pa3JIHTHHIX THIOB CTPYKTYD KBapPI-MYCKOBHTOBOTO
METACOMATATA M Amorpaumueckux CTPYKTYP KBaPI-IOJEBOLITATOBEIX CpPacTa-
puit (Canpe, 1962). Jlaa oJAroKaa3-MHKPOKIHHOBHIX, AJXbOHT-OJIMIOKIA3-
MUKPOKJIHHOBLIX M MHKPORINH-AABONTOBEX IIEIMATATOR OYeHbL XaparTepHO
HaJIEIHe TrpadHIecKuXx I GJOKOBHIX CTPYKTYD, BO3HHKAONINX B PedyiabTaTe
IIPOMECCOB MEePEeKPUCTALIN3ANNN I Kajlmenoro meracomarosa. Illmpokoe pas-
BHTHE ITPOIIECCOB METACOMATO3a WM IIePeKPHCTAIIHSANAN B IIerMATATAX CIOXY-
MEH-aILONTOBOTO, JeHI0IUT-CIOLYMeH-aJ50MTOROTO THIOB NPHBOINT K BO3-
HUKHOBEHUIO 3/16Ch KOMILIEKCA CTPYKTYPHBIX DasHOBHIHOCTEH, CYIICCTBEHHO
OTJIMYAIOINXCH OT CTPYKTYP IEIMATHTOB MYCKOBHTOBOH (opmanum. B armx
merMaTHTax npakTAYeck MOJTHOCTLIO OTCYTCTBYIOT Bee TpaduiecKne pasHoBI-
HoCTH CTPYKTYp. JAA amorpaduueckux CTpyKTyp THOMIHO TOABIEHHE (Ie-
PHCTEIX», CHJABHO BETBANIMXCHA BEIIETEHUN IOJEBHIX MINATOB W HAJMIAE CO-
TOBOTO» M (ATEHCTOTO» KBApHa. Mo3amvdHOCTH CTPOEHHS HBIACTCH UEPTOI,
onpeaeaAnIneil CTPYKTYpHEIE 0COOEHHOCTH MPAKTHYCCKH BCEX PA3HOBHIIHOCTEM
IerMaTHTOB peaKoMeranbHoil Gopmarnum. Ocofo ciegyer OTMETHTH IPOIECCH
PeKpHCTAIIN3ANAN, CHeIHalbHO ONHCAHHEE A atnx nermarutos B. B. Iop-
muenko (1962). CymmocTs npomnecca pexpHCTAILIA3ANNAE COCTOMT B 06pa3oBaHAN
MEJIKO3ePHHCTOr0 arperara 1o KPYOHBIM BLIEJEHUAM TOTO JKe MUHEPAIBLHOTO
BH/A. JTOT IpoIecc MPOSBIEH HA OJHON M3 CaMBIX IIOCHeIHUX cramuii dop-
MHpPOBaHAA NETMATUTOBOTO TeJa H BHpaskKeH B 00pa3oBaHWH CcaXapOBH[-
HOTO anwluTa 10 KIEBEJAHUTY, MEJIKO3ePHHCTOTO CIOAYMEHA 10 OI0KO-
BOMY.

I'maproil ocoGeHHOCTBI0 M3MEHEHHWA XHMHSMA EJHHOIO 9SBOJIOIHOHHOTO
psAla pPasBUTHA IETMATHTOB SBJAETCS M3MEHEHHe XapaKTepa COOTHOIICHMA
mopoxgoobpasyomux meaodeit. [lannnie mo gacTHHM IpofaM DerMaTHTA W3 KA
pasHoro tHua (pme. 2, @) CBHAETEILCTBYIOT 0 GOJBIIOM JHANAB0HE KoJebaHmi
copepsxamnidi Na,O u K,0 B mermarnrax Beex tumos. OfHAKO 10 BeJHIHHE OT-
somenns Na,O k K,O werko BHZeNSIOTCS IOJA COCTABOB MYCKOBHUT-OJIUIO-
KJIA30BHIX, OIMTOKJIA3-MHKDPOKJIMHOBEIX, AJNBOMT-0JHTOKIA3-MHKDOKINHOBHIX,
MHKPOKIHH-aTB0NTOBEIX mermarutos. IHabaogaercs moliHoe IepeKpHTHE
moJieil COCTABOB MYCKOBHT-MHKPOKINH-OIUIOKIAZ0BBIX JRKIJI ¢ MYCKOBHT-0JH-
TORIA30BLIME U OJANTOKIA3-MHKPOKIMHOBRIME I YaCTHYHOE IepexpsiTue (B 00-
dactn paBHHEX cofepmammit Na,0O m K,0) cocrtaBoB 0JIHrOKIas-MHKpPOKJINHO-
BEIX, ATB0ONT-OJHTOKIA3-MIKPORIMNHOBEIX H MHUKPOKIHH-aIBOHTOBEIX IErMa-
tutoB. llerMaTHTE MycKOBHTOROH (opMAIUH XapaKTepH3YIOTCSA yBelHIeHHeM
copep:anua K,0 npu oveHs HeadnmauuTelbHOM yBeJmdeHumn kojaudecrsa Na,O
(puc. 2, 6). [lna BeTBH peJROMETAJILHEIX METMATHTOB YCTAaHABJIMBAETCH OJHO-
ppemennoe uamenenne cogep:xammii K,0 m Na,O ¢ obparHoil KoppeasmonHoil
sapucHMOCTBI0 Memay mumu. lloxoskenue Touxu cocrasa mo mmiae N 3 Byma-
nxa (YymmacKoe merMaTHToBOE 110Jie) B 00JACTH COCTABOB THIHYHEIX MHKDO-
KIHHE-aa50nToBEX merMaTuToB (IV THO) mpoxTeBep:maloT moiaesnie HabIIOme-
HUA, CYAA T0 KOTOPEIM 0HA OTHOCHTCA K (JOPMAIMH MYCKOBHT-PEJKOMETAIbHBIX
mermaraToB. OcoGo ciexyer OTMETHTh COBIAJCHWEe 3HAYCHHI OTHONICHMHI
Na,0/K,0 B cymecrsenno oxaurokrazdopsx (I° tun) u aasomroswix (VII Tom)
mermaruTax. OUeHb Ba7KHO TO 06CTOATEILCTBO, YTO TOYKH COCTABOB OJHTIOKIa3-
MHEPOKIMHOBHIX H aJb0HT-OMHIOKIA3-MHAKPORJIMHOBEIX IEerMaTHTOB, T. €.
TeX THIIOB, KOTOPLIE 3aHUMAIOT MPOMEKYTOYHOE IT0JOKEHHe M XapaKTepH3yIoT
MYCKOBHT-DEKOMETAIEHYI0 (hopMAIlHI0, pacmojaraloTcsa Ha rpadukxe Ha mepe-
CeYeHHHT IPSMHBIX, ONMUCHBAIOINIAX 3aBUCHMOCTH JIJIA IETMATHTOB MYCKOBHTOBOI
H pegroMeTanbHOR (opMammii. IBOTIOMEA COCTABA PEIKHX IHeJ04Yeid B aToi
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TeHeTHYECKOH IenH XapaKTepHM3yeTcA OTHOCHTENBHEIM yMEHBUICHHEM COJep-
skauusa LiO, B pAXy MyCKOBHTOBHIX IETMATHTOB, 9TO YCTAHOBIGHO M JUIA allb-
OUT-0JMHTOKIA3-MAKPOKJIRHOBOIO THIIA PeIKOMeTaJIbHEIX merMatutos. MMeHHO

K,0, Bec % a K/Rb ]
0 Li/Cs
9 260
8 260 F Li/cs| T 70
7 240} ’ |
220 160
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4 160 | Mo1%0 180
\
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Puc. 2. Mavenenne cocTaBa miexodeii H HMX OTHOWGHHII B IIABHBIX THOAX NErMATHTOB
MYCKOBHTOBOIL, MYCROBHT-Pe[KOMETANBHON H pejROMeTansHoil dopmarmii.

@ — YacTHLE TPOolHl 0 HerMATHTAM MYCKOBHTOBON B MYCKOBHT-peAKOMeTanbHol (opmaumii (nanasie as-
TOpa): I — CYOIeCTBEHHO ONHNOKJIA30BHe, 2 — MYCKOBHT-OJHTOKIA30Bble, 3 MYCKOBHT-MHEDOKJINH=
OJHMOKJIA30BLIE, 4 — OJHTMOKIA3-MHUKPOKJIHMHOBLIE, 5 — MHKDOKJIMH-aJIBOHTOBHEE, 6 — CYMECTBEHHO
anbGNTHAAPOBAHEBE MIKPOKINH-AJNb0ONTORKE [NerMaTuThl; 6, 8 — CpefHue COmepRanud emodeif 1 ux
OTHOMEHHA, Pumcrusu yufpamu oGo3HadeHBl THOBL 3wt IV’ — eymecTseEHo aab0MTH3NDOBAHHbIL M-
KPOmAH-aab0uroRsit, IV’ — MEKPOKINH-AIL0MTOBEI M JemI0aHT-CIIOAYMeH-aTb0NTORBIN. OCTaThHbe
©0G03Ha9eHus Te HKe, 9r0 Ha pue. 1. Iaa I'—II1, IV, IV’ Tamos — manasie apropa, mua IIT, IV, V,
VII — H. A. Comozmosa (1962, 1971) u B. B. I'opamenxo (1970a).

JJIA 9TOTO THIA XAPAKTePHO M3MeHeHHe HANpPaBIEHHOCTH NpPONEcca, KOTOPEI
Aajee muer ¢ yseanmdenuem koiaugecrsa LiO, mpm HEKOTOPOM YMEHBIIEHHHE ero
B Oespynmom axnGuroBoM THume (pme. 2, 6, 3, a). Hakomrenme Na u Li » pen-
KOMETaJbHEIX DerMaTHTaX MeTaMop(pHYeCKHX MOfACOB HH3KHEX JaBleHuil (am-
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Ay SHT-CHITEMAHUTOBEI® (alfuaIbHEe Cepuu) ABIACTCHA, TO-BHANMOMY, CIIe/I-
CTBHEM MSMEHEHHA OOIUX TePMOJIMHAMIYeCKNX YCIOBHil, uTo ompejelser
U cuenuHKy coCTaBa TPAHATOMIOB STUX TIOACOB (Murpogpanos, Kparmoga,
1974). Tlocaenume skemepuMenTaIBHbIE NAHHEe (Luth, 1969), yumrrsatomue
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Puc. 3. Mamenenne cocrasa pejsux menoueii u JAHTAHOMJIOB B IMABHBIX THIIAX NEMMATHTOR
MYCKOBHTOBOH W peIROMeTaNbHOM (opmarmii,

@ — Cpejliie COCTABH DPeNKUX meJyiodelt B PASHHIX THIAX MTerMaTHTOB (mannbie asTopa; Comomona,
1962, 1971; Topamenko, 1970a). Pumerum yugipamu 0603HATEHE THITB 3KHII (puc. 1,2); 6 — cpennue
COCTABEl JIAHTAHOMIOR B OTHENIBHBIX OECMATHTOBBIX KHJIAX Ceseproit Kapemnmu (mo: JI. A. MuHeer n
M. E. Canse, 1971): 1 — Kuapk semmoi KOPBI (XoCKHH U 1p., 1968), 2 — cpennee musn rpaauTonmos CCCP
(Jlmtmnmz;1 1967), 3 — cpemHee A mErMaTHTOR Cesepnoit Kapemmn. Ocrajsube 0603HaeHAT Te e, uTo
Ha pHC. ¥

BIMARNE HE TOJIBKO MABJEHUA JIETYIUX, HO M oGHIEro JaBIeHHS HA XapaKTep
CMEIIeHHUA TO9eR MUHUMYMa B cucreMax KAISi;0,—Si0, u NaAlSiz0s—Si0,,
HOATBEPIRAAIOT HTOT BHIBOZ: C yMeHBIIGHHEM 0GIIEr0 AaBJICHHS IIPOHCXOIUT
CMeIeHHe TOYeK MHHUMYMOB B 00acTh albbuTa, T. €. BOSHHKACT HAKOILICHHE
B cucreme Na,O.

B 3aRioueHnm oTMeTHM, 4TO €CIE A MYCKOBHT-OMHIOKTABOBEIX M OJM-
TORIA3-MUKRDORJIMHOBAIX THIOB NErMATHTOB [WANIAB0H Kodebammit cpeHero
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COCTaBa peaKo3eMEeJBHEIX DJIEMEHTOB COBHATAET, TO B Kmie N 3 Bypanxa,
oTHOCAmedcs k IV THOY JKwi MycKoBHT-peIKOMETANBHOIM dopmammm, orme-
TACTCA BEChMA CYINECTBEHHOE HAKOINICHHE TAMKETHX (MTTPHEBHIX) pejKose-
MEJBHBIX 9JIeMeHTOB (pHC. 3, 6). ITOT BHBOJ XOPOIIO COITACYETCH ¢ o0meit ma-
UpaBAEHHOCTHI0 9BOJIONAN JAHTAHOM/IOB B ANlATHTAX M TPAHATAX M3 IErMaTH-
TOB pasEEX popmanmii (mact. ¢6., erp. 120—125).

Hsyugenwe cocraBa moporooGpasyomux MERepPATOR TeIMATHTOR CBH/IETEI b~
CTBYET 0 ITHPOKO NPOABIEHHBIX B HUX ABJCHMAX H30MOPGUIMA, UTO OIIPe/esL-
CTCA H3GMCHOHMOM TePMOIMHAMUYECKUX YCIOBHH MUHEPAI006pasoBaAHAL I KITe-
IOTHOCTH —IMeounocTH cpejst. HauGoxee maTepecusivm npescrasasiores nan-
Hble 00 MaMeHeHHHM cxeM H3oMopdmaMa B Hopooolpas3yolmux MEHEepaJax,
XAPAKTEPHKE TOABKO JIIA Me;K(OPMANUOHHKIX TEPEXONO0B MLy SBEeHBIMM
(THHAMHE) B3BONOMEOHHON memn pasBuTHA nermMartuToB. OcofenHo HATIANHO
9TO MO;KET OBITh WITIOCTPAPOBAHO HA MPHMEPe MYCKOBUTA I rpamara.

MyckoBur npencrapiaser coboit MIMPOKO PaclpoOCTPAHEHHKIH BTOPOCTEIIEH-
HBIf MHHEDAI HerMaTHTOB BCeX Tpex (opMarmit. Bryrpu rampoit dopmamun
BRIIJIACTCA HECKOJIBPKO TeHepanuil MyCKOBHTA, OCHOBHBIMI 13 KOTOPEIX SIBJIA-
IOTCSL MyCKOBHT M3 KBAPI-MYCKOBHTOBOTO METACOMATHTA M KPYIHOIIACTHHIA-
THIH, (HerMaTOMTHHIN MyckosuT. Myckosur nTux remepanyi MMeeT CBOW 0CO-
GenmocTH Kak 1m0 MOP(HOJOTHE KPHCTAIIOB, TAK T 110 nmapareHeTHIecKuM ac-
COMMAUMAM B JRUIAX DasHIX opManuif, Ha 9TO HEOTHOKPATHO obpamaaochk
BHEMaHIe B juTeparype. B wacrmoctn, mmpyrnmmommme rpamm pocra, CTOIB
XapaKTepHE JUIA KBapI-MyCKOBHTOBOTO METACOMATHTA IIErMATHTOR MYCKO-
BuTOBOM popmamun (Hurmrum, 1952, 1955, 1957), mpakTndeckn me pasBETH
B DTOH ACCOMHAIHHM B JREIAX MYCKOBHT-peIKOMEeTaAbHON ¢opmMamun u co-
BEPUIGHHO OTCYTCTBYIOT B KBAPI-MYCKOBHTOBOM IIAPATEHO3NCE PEIKOMETAIHHELX
HerMaTuToB. SHAYHTENIBHO YBeIHYHBACTCS IpH mepexoje OoT MyCKOBHTOBOH I
PEYROMeTaTBHOM (popMamun AeOPMAPOBAHHOCTE KPUCTALIOR MYCKOBUTA H
Pe3Ko MeHfeTCA UX OKpacKa: or pyOMHOBOR m 8€JICHOBATO-KOPHIHEBOH 110
ABGIOIHO-3EIEHON, BOIOTHCTOI. Bsanmoormomenus - py6mrosoro m skenroro
MYCKOBHTa 0COOCHHO HATJIH/HH B IIErMATHTAX MYCKOBUT-PeKOMETaIbHOM fop-
mamuu (Brrrocrpos, Crpeasna, Ilepruma), rae Habaogaerca ofpacramme Kp-
CTAJIOB PYOMHOBOrO MYCKOBHTA KAeMKAMH AGT0YHO-36I€HOTO MYCKOBHTA.
Bee sTo mosBossger Bujesuts nBa THHA MyCKOBUTa: pyOMHOBEIH, 3eJeHOBATO-
KOPHYHEBHH MYCKOBHT H3 LETMATHTOB MYCKOBHTOBOIL dopmanuu m AdIOUHO-
3@JICHBI MYCKOBHT PeJIKOMETAJIbHBIX IIeIMATHTOE.

Boasmoe koxmdectso XmMmYeckux amaIm3on MYCKOBHTA, OMy0IHKOBAH-
HEIX B Jureparype (Jlabynnos, 1939; T'opruenxo, 1970a), mpusogumeIx B UC-
cepranuonHLx padorax (Cadpomosa, 1967) u mpomsBojcTBEHHRIX oTweTax m
TOIYIEHHbI HAMM MaTePHA 10 IEerMaTATAM MYCKOBHT-PEIKOMETANbHO pop-
Mamum,® H03BOJIAET CHOPMYITNPOBATE OCHOBHEE 0COGEHHOCTH M3MEHOHI XH-
MH3Ma 9TOr0 MHHEpaJa B IerMaTuTaXx PasHHEX (opmammii.

PesyapraThl XmMudeckux amaTmsoB MycKoBmTA [ePeCUNTHIBAIACE HA ero
KpucTalioXuMmaeckyio opmyiay mo meroxy P. Dsamca (1948), YTOYHEHHOMY
M. JI. ®ocrep (Foster, 1960). ITopoGEoe oGocHoBaHMe mpuMeHeHHs MMEHHO
9TOTO METoNa A paciera KPHCTALIOXUMHIECKUX GOpPMYI CIION JIaHO B COOT-
BercrByomux padorax (Cauxse, 1974). Ilpn pansmreitimeir o6paGoTre Marepmaina
TOJIYHCHHELS IAHALIE L0 PEATBHOMY COOTHONICHUI0 KATHOHOB B MEHEDAJIE COIO-
CTABJSINCE € TeOPeTHISCKMMH MPAMBIME CBA3H JIIA BO3MOMKHEIX CXEOM H130MOp-
pusma (Canve, 1974). O6zop ucciaegosammit mo BOIpoOcaM H30MOpPPHEIX 3ame-
menni B caonax (Docrep, 1965; Huap u nip., 1966; Ymaxozra, 1971) norassBaer,
ITO OCHOBHEIMH CXEMaMH ABIAIOTCA caepyiomume: 1) 3R+ > 2R3+ — HB0MOp-
(E3M ¢ m3aMeneHHeM umCcsIa KaTHOHOB, Opm KOTOPOM OKTAad[pHIECKUH CI0i

# 9ra pabora BEmonHEeHa coBmectHO ¢ M. A. JIncnnuaoir,
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coxpasgeT cBolo RHefTpampHOCTh; 2) R**Si > Aly,--Al;y — KoMnencammon-
HE nsomMopdusm («penrnroBniiiy), 6aarogapa KOTOPOMY CO3JAeTCA HEKOTO LI
OTPHLATENBHBI B3apAl OKTA3APHYECKOTO CJI0A, KOMITEHCHDPYEMEIH pPaBHbIM
yBeJMYeHNEM [0JOMUTeNBHOTO 3apAia TeTPasipuIecKoro CIosd.,

N3 pacemorpenusn puc. 4 ciemyer:

1. JlocraTouno OTYETIMBO BHJEIAITCA HOIA MYCKOBUTOB M3 IErMATHTOB
MYCKOBHTOBOM M pPeJIKOMETAIBHOM (opMaluii, Torjga Kak COCTABEI MYCKOBHTOR
W3 KHI MYCKOBUT-PEKOMETAJIbHON (QopMamun 3aHEMAIT NIPOMERYTOYHOE
noxozkenue. J[lna  MYCKOBHTOB W3 pPeJKOMETAJBHBIX HeTMATHTOB Xapak-
TepHH HauboJee BHICOKUE CONEP/KAHUA aJIOMHHHA B OKTadIPHIYCCKOH I10-
BUIMHAM W COOTBETCTBEHHO MAKCHMAJBHBIT M30LITOK CYMME KATHOHOB B 3TOIl
MO3UITHHE,

2. Pacmonomenne ToYeK COCTaBa MYCKOBHUTOB M3 NETMATHTOB PeIKOMETAJ -
HOIT opMarum BOKPYT ¥ Jlaske Ha TROPeTHYeCKOM MPAMOIL CBA3N, OMUCHIBATOIICIT
sasucumocTh uamenenus Al —Al,, mpm «penrnroBoM» THIE U30MOpPHE3MA
(puc. 4, @), cBHIETEIBCTBYRT O TOM, UTO HTOT H30MOpP(PHU3M 3jiech mpeobiaajaer.
O6pammaer Ha cefsi BHEMaHHE TOT (AKT, 9TO TOYKH COCTABOB MYCKOBHTOB II¢p-
BOIl TeHepAmUN U3 PeIKOMETAJBLHEIX IeTMATHTOB HAaW(0Jee CHIBHO OTKIOHM-
J0TCA OT TEOPETHYECKOIl NpAMOil CBASH, Pacmojlaragch B IMOJE COCTABOB MYCKO-
BHTOB H3 IIETMaTHTOB MYCKOBHTOBOil (opmanmm. BaskHo mojgepkHyTh, 49TO
JHHAM PETpeccud Bce G0JbLIe OTKIOHAIOTCH OT TEOPETHYECKOH MpAMOH CBA3H
KOMIEHCAI[HOHHOTO M3oMopdusMa, NpHOMIKAsACh K TEOPeTHUYECKOH mpaMoit
CBA3H M30MOD(PHEMA ¢ NBMEHeHUEM YHCeJia KATHOHOB, DU TEPEeXoe 0T pPeIkKo-
MeTaJNbHO K MYCKOBHTOBOIT dopmanmm.

3. llo pacupejenennio £ VI (cyMMa xarmoHoB B 0KTAd[PHYCCKOM IOBHITHI)
u R{r B MyCKOBHTAX OTHOCHTEIBHO TEOPETHYECKUX IIPAMEIX CBASH BO3MOMKHBIX
cxem msomopduama (pme. 4, 6) yeraHaBIUBaeTCA, UTO MAKCHMAIBHO IPUO/IH-
JREHbI K TeopeTHdYeckoil mpsaMoil m3oMopduama tiuma 3/2%+ = 2R*+ MmyckoBuTH
13 IerMaTHTOB MYCKOBHTOBOIT (JOPMAINT; OTRIOHAIOTCA OT ATOM TPAMOR B CTO-
pOHY yBeJmdeHHA «peHrnToBoro» maoMopHaMa COCTABEL CJI0J M3 MYCKOBHT-
peaxoMeranbHoil Gopmamun. B To sKe BpeMma IoJdoKeHHe IPAMOIL, OIMHCHIBAI-
el 8Ty 3aBUCHMOCTD JIJIA MYCKOBHTOR peiKOMeTaIbHOM opMamun, CBUIeTe N b=
CTBYET 0 TOM, 4T0 maMenenne X VI mpaxTudecku He COLPOBOMKIAETCH H3MEHEe-
gaem R%*, dror ParT MoKeT HaWTH 00BACHEHNe B HAJAHINH M30MOpPHU3Ma THIIA
Si = R*Al, xoropuiii, BepoATHO, HAPALY € «(eHIHTOBLIM) THIIOM, SBIAETCSH
OIIHEM U3 BeAYIUX B MYCKOBHTAX pejaroMeTanbHOi dopmammu. lloguepkmem,
9T0 AHAJNOTHYHAS HANPABJIEHHOCTH M3MEHEHMI Xapakrepa wusaomopuama,
T. @. YBeJHYeHHe CTeNeHd NPOABJIEHNA KOMIeHCAMOHHOTO H3oMopfuamMa B My~
CKOBUTAX M3 IErMATHTOB PeJIKOMeTalbHOI (hopMammu, ycTaHOBJIeHA U IS pas-
HEIX TeHepamnii MyCKoBHUTa B npejierax ojuoll Gopmanun. «Derrnrosasy cxema
nzoMopuaMa MaKCHMAJIBHO LpOABIEHA B IO3AHHX TeHepPaNHAX MYCKOBHTA
(cepunmmT) B IMerMaTHTaX MYCKOBMTOBOM (opmammm.

Wccnemgosanne 3aBUCHMOCTEN ITapaMeTpPoB JIEMEHTAPHON AYCHKM MYyCKO-
BATA OT XMMHYECKOTO COCTaBAa MUHEpaJa YCTAHABIHMBAIOT HAJIWIAE TECHOI
KOPPeIANMOHHOI cBA3M Meky comep:rammamu Alg,, RVp m mapamerpom ¢,
(puc. 5). ITH BaBHCHMOCTH CBHM/IETEIBCTBYIOT, C 0/IHOM CTOPOHEI, 06 ompeseseH-
HEIX PasiuumsAX MEKIy MyCKOBUTAMU pas3ubX (opMmaimii (yroJ HamioHA Ips-
MBELX), & ¢ JPYTOil CTOPOHK— O e/[MHOH HanpaBIeHHOCTH H3MEHeHH S 9THX CBOMCTE
MYCKOBHTOB.

Hajmume ejuHOro 9BOJIOIUOHHOTO PAJA Pa3BUTHA HEIrMATHTOB IOATBEp-
JKIAeTCS TAKMRe MCCIAe[OBAHMAME XHMHYECKOIO COCTABA IPAHATOB M3 IErMaTu-
ToB pasubiX gopmammi (pme. 6—8). OrpoMumil amaIUTHIECKHE MaTepHaa Ho-
3BOJISIET MPOCJIEUTH BTY OBOJIONUI0 HA YPOBHAX THI, KJIacc, GopManusa mer-
maruros (puc. (), ycramoBuTh Hajlmuue TeHepammit rpaHaTta (IBYBepPIIHHHLIE
XapakTep KPUBHIX pacHpejieJleHuss — PHC. 7) W OIpeleIeHHYI0 IPeeMCTBeH-
HOCTH B COCTABe TPAHATOB PABHLIX TeHEPALMH M THIOB B HerMATHTAX PAa3HEIX
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Puc. 4. 3asmenmoctn mamenennii comepmamuii Aljy — Alyy (a) n Ej; —EVI (6) B myc-
KOBHTAX M3 NErMaTHTOB PasHbix (opmanuii.

1—3 — MYCKOBATH W3 (opManmii nermaTnToB: I — pefKoMerambuoit (I) n3 KBaAPI-MYCKOBHTOBOI'0 Me-
TACOMATHTA (@), M3 THE3]| KIEBEJaHIMT-MYCKOBUTOBOTO M (IIOKOBOrO KBADI-CIIOTYMEH-TIOJeBOMIaTonoro
nermatura (0), 2 — MYCKOBAT-pellkoMeTainHol (II), 3 — myckoBmToBOf (I11): Kiace A (a), kanaccn B,
B (6); 4 — JuHAN, OrpaAHMYMBAIOLIME COOTBETCTEYIOMNUE TOJA COCTAROB MYCKOBMTOB M3 IErMATHTOB pas-
HBEIX (opMarymit. FHupnsmu aunusiu HAHECEHH TeopeTudeckue NPAMBE CBASH JUIA «(DEHIHTOBONY CXeMbl

naimoptbnauaé Algy+ Al —> R"'\ﬁ+s|w M [7A n30MOpDPNSMA € H3MEHEeHHEM UHCIA KATHOHOB:
ZRV"i i 3RV+I Tonrue npamvie aunuw € COOTBETCTBYIOUMMH DHMCKHMH IM(pPAMH — JHHHAA pe-

IpecelH AJIA peajbHEX CBfAsell KaTHOHOB B MYCKOBHTAX passmX dopmanmit. JIMarpaMms ycoocTan-
JieHHl 10 NaHHBIM aBTOPA (TO4KM ¢ HoMepamn), B, B, I'opumenxo (1970a), m I'. II, Cadporosoli (1967).



Gopmamuii (cMemenme MaKCHMYMOB HA THCTOTPAMMe /Il TPAHATOB M3 PEIKO-
METaJbHHX HerMaTHTOB B 061acTh Gojee BEHICOKMX COAGD/RAHHEM CcIleccapTHHA
W OPOMEKYTOYHEI XapakTep THCTOTPAMMEI JIA IPAHATOB MYCKOBHT-DPEIKO-
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Pue. 5. 3aBucumoctb napame'rpa. ¢, or coftepkanma Alyy (a) m R (6) B mycrosurax
H3 IErMATHTOB Pasubix (opmanmii.

OOosnagednsd Te e, 9T0 HA puc, 4. JlaHHKE IIA MyCKOBATOB M3 METMATHTOB DelKOMETAIBHOM dopmanmn
mpusonATesa ua paGorst B. B. Mopamenko (1970a, Tabu. 25, 30). Oupenencine mapamMerpa co A MYCHOBH-
TOE H3 HerMATHTOB MYCKOBATOBOM M MYCKOBHT-pEIKOMeTaIbHOI (opManuil BeimosHeno M. A, JIucHowHOM
B jaboparopun UI'T AH CCCP mox pyxosomcTsoM JI. IT. HHKHTUHOMU,

MeTaJIbHBIX NerMaTHTOB — PHC. 7), IPOCIEJATh M3MEHEHHe MHHAIBHOTO CO-
CTaBa TPAHATOB IO THOAM KHI B (GopManuaM (yBelIHIeHHE COep/KAHMA CIEC-
CAPTHHOBOM COCTABJIAIONMEH W YMeHBIIOHNe KOJMYIOCTBA THPONA ¥ AJbMAHIHEA
B HEIrMATHTaX peJKoMeTanbHO# dopmamum — puc. 8).
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Pacemorpenme crpykrypmo-vmmepasormueckoit m xmvmueckoii BBOTIOTIHIT
HerMaTHTOB CBHJIETEABCTBYET O e[MHONH HANpPABICHHOCTH IPONECCa IerMaTi-
T006pasoBaHusA, OTPAKAIONIEI 0BITYT0 HATIPABICHHOCTD T3MEHEHHS TePMOHHA-
MIYECKAX ycnoBmit Gopmuposanms nermarnros. Ock opamHAT B 5ToM pARY
(pmc. 1) MosKeT paccMaTPHBATBCH KAK OCh M3MEHEHU P . EKOTOpOE ToHH-

JRABTCH OT TETMaTHTOB MYCKO-

Oboasu, % BHTOBON QopManmm, CcBA3aH-
Wk {(3',} HBIX ¢ IHCTEeH-CHIIIMAHUTOB O
0t cepueii (yMepemHbie jaBaenus)

K PeJKOMETAJIbHBIM HerMaTi-
201 TaM aHJaJy3uT-CHIIHMaHATO-
10} BOMl cepmm, XapakTepuayio-

IMeiicss HUBRUMH JIaBICHILSMIL.
Bryrpm  gopmamun P, =
—const, TaKk Kak oJHO OIpe-

5 UL lyy Ofpasus, o JeJIeHHOe CeYeHHe JIAHHOTO
Wl fh, THIA METaMODPU3MA ABIAETCH
20t ; u3obapuaecKum (I'meGopnmn-
30 kuif, 1973). B mepsom npu6imn-

20 4 &0 &

i) JREHIN MOKHO IPUHATD, 9TO
I mo ocu opaumar ABiseTcs
Goslee MM MeHee MOCTOAHHOIM,
TAK Kak JIHCTEH-AJbMAaH/NHO-
20 ¢ 60 8D Basg M CTaBPOJMT-aHKAIY3HTO-
Bag cyGdanum, KOHTPOIUPYIO-
e pacHpoCTPAHEHHWE BCEX
THIIOB MYCKOBHTOBHIX U peji-
KOMEeTANBHKIX TEerMaTHTOB, Xa-
PAKTEPUBYIOTCA TPUMEPHO paB-
uetvm 7' (600° C). Ir1o momr-
BePHKIAeTCs M ONPeI e IS MIT
OpefesnoB Temmeparyp dopum-
POBaHWA MHUHEPAJTOB pPAHHHX
crajuii merMaTuTo06 pasoBana
20 40 60 80 B pasubpx gopmamusax. Mverno
e : 9T0  00CTOATENhCTEO JlaeT

y Spes, e
0 W 60 80 OpaBo CYNTATH, YTO U3MEHEeHIe
Spes, Yo
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Pue. 7. Pacnpeneaenne Mn » rpaHaTax H3 nerMaTHTOB BOCTOYHOI wactn Banrniickoro
HHTA. : .

I’ — MycKOBHTOBAA (opMalua, Kaace B; I — mycKoBuTOBRAST hopmanus, xaace B; I, IT, I — MYCKO=
BUT-peAKOMeTaIbHAaA (opMauna (11 — Bee Kaacen nermaturos, I1* — A, B, I1” — gnaccs B 1Y;
111 — pearomeranbuas Gopmanma. B eKOOKAX YHazaHo gneno oGpasmos.

WHITRATOPHBIX OTHOUICHHIL 1esoveii Bj1oab ocn opamHaT Oyner 1aBaTh Xapak-
TePHCTHRY IIEJIOTHOCTH IPOLEcca NPH YCJIOBHU, YTO ATH OTHOIICHIS He oTpa-
ARAIOT B MEPBYI0 0YEPENs HBMEHEHHA BAJOBOT0 XUMIYECKOrO COCTABA METMATI-
toB. Ocp aGemuee, mawamo KOTOPOI COOTBETCTBYET MEeHTPATbHOM YacTim FRH,
MOJRET pACCMATPUBATBCA Kak och I': TeMmepatypsl o6pa3oBaHua 30w e PBITY-
HOM KPHCTANLMHZATIHN IOHUAAIOTCH 0T HEHTPATBHBIX K KPACBEIM YaCTAM JKILL,

Taxnm o6pasom, mpaBmibHOCTH IIPEIOKeHHOT0 METoHa MeTalJoTeHnde-
CROTO aHAIN3A HAXOAUT HMOATBEPKJICHHe B HBOJIOIMH 0COOEHHOCTEH BHYTPEH-
HEr0 CTPOEHMS, XHMHYECKOTO COCTABA IETMATHTOB W COCTARA CIaramwimnx ux
muHepaxos. [lomxomenne mermaTnToBsIx OPOBAHIUN OTHOCHTEABHO PasInIHbIX
CTPYRTYPHO-PANMAIBHEX 30H, aHAXN3 CTPOCHHA H COCTABA CAMHX NErMATHTOR
CBHIETEJTBCTBYIOT O TOM, UTO PACHpe/IeNeHne THIIOB HerMaTHTOB Ha DalTHicKoM
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Pue. 8, Munaspnmii coctas rpanatoB H3 nerMatiToB BocTounoii wactm Baarmiickoro nyira.

Hoan cocrapos rpanaTon w3 NeCMaTHTOR: 1 — MYcKoBuTOROH (Qopmaimm, kaacca B, 2 — myckopnroBoif opmaumm, Kxacca B, § — MYCKOBHT-DEIKOMETAIIb-
noit  gopyaigi, 4 — peiroveragbioil  gopmanun. Ocrazibibie 0003HAYCHUA Te JKe, YTO HA puc. 6,



[WTe CTPOro KOHTPOMUPYETCA TreoTePMUYECKHM DeKUMOM, TePMOJINHAMI Y-
CRUMH yCTOBUAME M I0CA€/I0BATEIBHOCTBIO TIPOIECCOR PETHOHANBHOrO MeTa-
Mophu3Ma. IBOJOMUONHBIE PAT PABBUTHS HEIMATHTOR OTpaRaeT M3MEHCHWS
TEPMOIMHAMIYECKOTO PEKAMA UX (JOPMUPOBAHAA, HO He BPEMEHHYIO MOCIeI0-
BATEJIBLHOCTh 00PasoBanms PasubiX (opMAINii HeIrMATHTOR.

H.J.ZO0OBPENOR

METAMOP®UYECKHE ®OPMAINU
N METAMOP®OTI'EHHBIE MECTOPOKJIEH A

IIpn obobmenmi jaunbnix no MYCKOBHTOBBIM HErMaTHTaM, KOTODLIE SBJIS-
JOTCH LPEKPACHBIM 1PHMEPOM MeTaMOD(BOTeHHLIX MeCTOpOKIeHMUI, MOJe3HO
PACCMOTPETh M HEKOTOPBIC IaBHEIG NMPOGIEMbl MECTOPOAKACHUI BTOT0 THIA
M MX B3aHMOCBA3L ¢ BMELAIONIEMH METAMOPHHYECKHMI TOXIAMI.

HRax nasecrno, k Meramopdorenunim MECTOPOKICHUAM, KPOMe MYCKOBHTO-
BBIX MErMaTHTOB, MOTYT OBITH OTHECCHBI MIOTHE BaKHEMIIHe MECTOPOHIeHHSA
AMEJIC3A, 3070Ta, IBETHLIX METANT0B, drorommra u 1. 1. M3 wmccaegosamnmii,
HOCBAMECHHBIX  METAMODQOrCHHEIM MECTODOKJACHHAM M HX CBABH € MeTa-
MOPQU3MOM, MOKHO 0TMETUTH paboTrr [[. 11, Topikesekoro n B. IT. Roszepenko
(1965), B. A. Bermkocnasuuckoro, 0. M, Coromona, B, A, FaeGosuigkoro (1968);
A. H. Bexesnena (1969), H. JI. Topenosa, B. C. Coboxesa, B. B. Xuecrosa
(1969, 1974), B. NU. Cyupuona (1969), Caup» (1974), 10, M. CoxroxoBa u ap-
(1975), u nmp.

B macroamem ofofmennn muamomemnn LPEJICTABICHIA BCEro KOJJIeKTHBA
HOBOCHOMPCKHX MeTaMop(hucToB, Boarianigemoro B. C. Cobouennim, ¢ yaerom
JIMIHBIX B3TIAROB aBTopa. Mul passmsaem dopmamgmonmnnrii OO/IX01 Ipu H3Y-
FeHHH MeTaMOP(OreHHbIX MECTOpoRgeHnii. B ocHOBe ero et TOCTATOTHO
0YeBHHAN HeA, 4To obimue ocobeHHoCTH IPOCTPAHCTBEH HO-BPEeMEeHHOH JoKa-
NH3ANAH (M, COOTBETCTBEHHO, BOBMOKHOCTH PEruHoHATBHOTO LPOTHO3a) MeTa-
MOPGOTeHHBIX MeCTOpPOs K /e Il OMPeeJIAIOTCH TIaBHBIM 00pasoM COCTABOM
BMCIIAKOILUX TOPOJ{ M 0COOCHHOCTAME NPOLECCa MeTaMO pusmMa u conyreTpyo-
IHero MeTacoMaTosa, ¢ KOTOPHIMH KOPPeXMpYOTes m Apyrue upusHak|
(BHYTPHGOPMATTHOHHAS TEKTOHUKA, TORAbTLe FEOXHMUYCCKEE 0COOCHHOCTH W
T. J.). ITH JIONOJHUTENLHENE NPH3HAKE UrpaioT GOJABIIYI0 POJb B CTPYKTYpe
PYAHBIX LOJCH M CTPOCHUM OTAENLHLIX Y/HBIX T, HamnGoaee noanwii u ecre-
CTBEHHBIH y4eT BCeX OTHX HPUBHAKOR BO3MOMKEH IPH BHJICJACHUN MeTaMopu-
9eCKHX, # 0COOCHHO IIPOMYKTHBHLIX (PYAOHOCHBIX) $hopmarmii.

Hon meramopgmaeckoir hopmanmeit (wim dopmammonmnm THITOM) Mbl OHH-
MaeM 3aKOHOMEPHHIH Naparemesuc MeraMopuyecKmx MOPOJI OTIPeieJeHHOTO
COCTaBa, MPeTepueBINX cuenupuIeckuii Tm MeraMmopguama (cBUTA MK cepus
CBUT, LIO/ICBUTA, IIPeTEPIeBIIAA OJUH U3 HH;KCHAZBA HHBIX THIIOB mMetaMophuama).
Crreyer moguepkHEyTh, 9TO THTIL MeTaMOpPPUICCKHX KOMILICKCOR {«hopmanumy)
CYMECTBYIOT 00BEKTHBHO M HamGoee XapanTepuele W3 HUX BBLAEJSIHCH yiKe
AABHO, 10 MOABJIEHUs (POPMAIMOHHLIX Kiaccupmkaiqumit (Hanpmmep, yapHOKH-
TOBAA, KOHJIATHTOBAs, OKIOrMT-THeHCOBasg, riaykodaHcaanuesas u Ipyrue
«popmanum»). 3agaua cocTomt, TAaKHM obpasom, B paspaborke obmux OpuH-
IOOB 1 CXeMhl KJIacCHPURammm MetaMopdmaeckux dopmanuii. Jror Bonpoc
MOJHAT B COBETCKOI JUTEpaType JNIb B MOCIe/HITe TOJBI, UPUYEM Cpasy HaMme-
THAOCH HECKOJBRO PasiHIHLIX HOJXO0T0B.

Llo mamemy muenuio, B ocnoBy RiIaccupuranun Metamoppuuecknx hopma-
nuit gaubosee merecoodOpPasHO IIOMOMUTH THII MeTaMopUaMa W yupomenuoe
(naa mereit gopmanmonnoro aHAIM3A) H0/IPA3eeHIe TOIL 10 cocraBy. Takue
Upn3gaEn Hauboiee o0bCKTHBHB H J[OCTATOTHO OYEBH/IHBI, B CMDBICJE R3amMO-
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CBA3M C MeTamopdorennsivi Mecroposienusmu. Kpome Toro, ¢ muMm xopomo
KOPPeJUPYIOTCA M IPYTHe NPU3HARH (TeKTOHUYECKOe TMON0KEeHIe, 0CO0EHHOCTH
MeTacoMaTosa u T. m.). Jluromormgeckue ocobemmoctn (cocras TOJI]) MOTYT
ROPPeINpOBATLCA € PA3IUYHOM [eTalIbHOCTHI0 B 3aBHCHMOCTH OT MmacmTaba
U meJeil ucclieiopagnA. BaskHo JMMB MOA¥ePKAYTH, 9T0 B GOJBIIHHCTBE cly-
YaeB J0CTATOYHO YYUTHIBATH HLIHE QHECHpYeMbie N 0006HIEHHBE COCTABEI I0O-
POl — T. €. MeTaba3uThl, KapGOHATHEIE HOPO/Ibl, METATIETNTH (I 0COGEHHO BHI-
COROTJIMHO3eMUCTHIE TTOPOAB), KBADPIUTH U T. ., OP3 TOMBITOK BHIACHEHHI WX
TMePBUYHOTO Hpoucxo:aernsA. B ro ke Bpema HeoGXoquMEL cnenuaibabe reo-
XUMHYECKHE MCCTe/loBaHUA Meramoppuueckux Qopmanuii, HaupapieHHEE
C OJ[HOW CTOPOHH, HA UBYUEHHE TEPBUYHOIO COCTABA H THHOMOPPHHIX 0COBEH-
HOCTeH Kazkaoi GopmMannm, ¢ Apyroii — Ha H3yUeHHe MATPALMH KOMITOHCHTOB
upH MetamMop@uame (0coGeHHo PYAHBIX M PACCESHALIX HIEMEHTOB) I Xapakrepa
COMyTCTBYIOIIET0 MeTacoMaTosa. Takme HCCIe[0OBAHWA yrKe HAYATH, B 4aCT-
HOCTH, JUIA TJAayKOYAHCIAHIEBBIX W OKIOTHT-rAaykopaHCIaHIEBHX (opma-
miit ([lobperos, 1973), a tarke s MeTameTHTOBHIX hopmanmit angaTy3uT-
CHITHMAHUTOBOTO | JIHCTeH-CHIIIIEMAHNTOBOTO THHOB (XmibToBa m jip., 1972),

He menee cymecrsennniM siBIsiercst THIH3ANUA LpoIeccoB MeTaMopuaMa
¢ y4eToM (PU3UKO-XUMUYECKHX, TEOXUMHYCCKHX H TEKTOHHYCCKUX HX 0COBeH-
Hocredi. B aToM oTHOmenun Ham mojxo o6HAPYRUBACT MHOTO 0BIIET0 ¢ pabo-
ramu Kolutextmsa WNI'TI[ AH CCCP (Benmkocaasunckuii u ap., 1968; Cowxo-
0B | np., 1975), A. A. Mapaxymesa (1965), B. fI. Xopesoii (1966, 1967),
E. M. Jlaasko u gp. (1972), xo1s u orimgaeTcs uHeaoM collepiKaHmeM BBIe-
JA€MbIX THTIOB, OCHOBAHHBIX HA KOHKPETHBIX T 00'bEKTUBHEIX TIpH3HaKax. Tamsl
meTamoppusma suzenaores namu ([lo6penos m ap., 1970) B ocHoBHOM mO
IPOCTPAHCTEEHHOMY rpajmenTy P-T yenoBuit (ogHOpOAIbIe WIH ciabo30HATE-
HbIE 1 PE3KO 30HANBHBIE KOMILIEKCH) U Habopy (amuii, Koropuit onpeyensercs
npe/ie BCero pe;RumoM napienuii. Beero Gwino puigeneno (rada. 1) 10 munos
PETHOHAIBLHOIO MeTaMOPPUBMA, HE CYATAS COUCTAHHI ¢ HALOKEHHBIM IHAPTO-
pesoM (IOTUMeTaMOpPPHICCKUX KOMINIEKCOB). T0 JIBYTHPOKCEHORLI (mou rpa-
HYJUTOBHIN), MUIMAaTHT-THEHCOBLI, JKIOTUT-rHEHCOBDII, JINCTEeH-CJIaHTIEBHIN,
3eJIeHOCTAHIEeBbIA W HATAIBHBIA THITH OJHOPOJHOTO MeTaMopdmama, aHja-
JTYSUT-CHITAMAHUTOBBIA, [HCTeH-CHJIHIMAHHTOBLI, TAayKodancaanmessi u
AKJIOTHT-TIayROGancaanieBnii THIOK 30HATBHOTO MeTamopdusma. Ilepsre
ABA XapaKkTepHLI ATA WuToB i ¢pyHpamenta maathopm, Tpetnii — s dymna-
MEHTa CpPE/MHHBIX MAaCCHBOB, OCTAIbHBIC — [ CKIAMYATHIX IOSCOB W 30H
ray6uHEbIX pasiomoB (ocobenno raaykodaHCaaHIEBHH u OKJIOTAT-TIAYKO-
(ancIanessii).

Ilepssiii BapuanT KIaccuduranmm MeramophuaecKIx copmamuit, mocTpoen-
HLIH Ha OCHOBe 9THX NPH3HAKOR, Gh omybaukosam pamee (JloGpenos u Ap.,
1970). Bceero Gruio mhieneno okono 30 raasrex THHOB dopMaruii, npuaeM
OTICILHO PACCMOTPEHB! (hOPMAIUU IUTOR I CPeJANHHLIX MACCHBOB, (OpPMAINH
DOABHIKHLIX IOACOE DA3HOr0 BO3pacra, GopMaNAN 30H rIyOHHHEX PasioMoOB.
JleTaamsauns TeKTOHMYCCKOTO IOJIOKEHUA Ka/kIoi GopMAUl — ojHA M3 3a-
nay OyAVIIHX HCCIe0BAHMTI.

Boapmmuctso dopmanmii xapakrepuaylores Tamske ompefeieHHOl MeTal-
dorenmeit (rabx. 2). [lammre Tabi. 2 MATIOCTPHPYIOT 3aKOHOMEPHYIO 3aBUCH-
MOCTH MeTaMOP(HOTCHHEIX MECTOPOKIEHHIT OT cOCTaBa W XapakTepa MeTaMop-
¢usma pymonocusix ¢popmanuii. Ilpemme uem mepexoiuTs K ee aHaluay,
OCTAHOBHMCA Ha BOIPOCE 0 PALMOHAJIBHOH KiIaccupuranum MeTaMop{oresHbix
MeCTOPOJIEHII. JTOT BOUPOC PaspaboTan ropasgo Xyse, dem, HATPAMep, A
MarMaTOTeHHbIX MECTOPORICHUH, W JOMKeH ABATLCS 3ajadeil GamKamx
HCCIeIOBAHTM,

B xnacempuranmu meramophoremmnix MeCTOoposijleHnit, paspaboTanHOM
komnexrusom UL (Coxonon u ap., 197)), RasRHEIM MOMEHTOM ABJIAETCA BhIjE-
JIeHHEe TPEX KJIAcCOB MeCTOPOJKIeHUIH, KOTOpHIe JIyvIle, N0 HAlleMY MAGHHI, Ha-
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Kaacenduramua mutios nporpecensroro Meramopdmama -
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3LIBATH IHapaMeTaMopuieckie (MeTaMop(pu30BAHHBIE OCA/0YHEIC M OCAJOUIHO-
BYJKAHOTEHHEE), peoMeTaMopdmueckue (IepPEOTIOREHHbIC B IPOIECCE MeTa-
Mopdusma) m opromeraMopduuecke (BOSHHKIINE B IIpoiecce Meramopduama).
3acayroii 10. M. Coxososa (1970a) m np. caegyer cunrarh NONBITKY IPABA3ATH
peo- U oproMeTaMopduUecKue MecTOPOEIeHNA K danuaM # (GanuaIbHBIM ce-
PHAM, OTJIHIHBIM IO PCRUMY JlABICHHS.

B 1o e Bpemsa B 9T0 KIacCHPUKAIMA COJACPIKNATCA, HA HALL B3TIAJ, P He-
A0CTATKOB. B dYacTHOCTH, HeolpaBJlaHa NPHBA3KA M TapameTraMopdHYECKHX
MECTOPOICHMI K (DAIAANBHEIM CePHAM, HEIOCTATOYHO OTYETINBO IOKa3aHa
1eecoofpasmocTh Pasieenns MeCTOPOKICHNHE, CRABAHALIX ¢ 00JaCTAMI ¢MO-
HoMeTaMopuaMay i «moamMeTaMopdmaMay, XOTH B JalbHeHmeM mpH (opma-
MUOHHOM aHAJIN3e 3HAYCHHE OHTOTO NMPH3HAKA MOKeT mposBuThesa. Hawomer,
caMi MeTaMop(OTeHHBIe MECTOPORACHIA Teeco00pa3no Mo pasaeasaTs (1 ma-
3HIBATH) 10 ACCOIMAIMAM BEAYIIX MHHEPaJI0B, KaR 9TO IPHHATO I MarMma-
TOTEHHBIX MECTOPOKICHUI.

C y4eroM BHIIIECKA3AHHOTO HAMH COCTABJIEH JPYroil BapHaHT KiIaccHpHKa-
I MeTaMop(OTreHHBIX MecTopoaaennit (tabia. 3), KoTopyo ciaeIyer CYnTaTh
JIHIID Hpe;’lflﬂ])HTBJ[hHOﬁ HJIHIOCT[]HIIHOI‘"I OCHOBHOTO IPHHIHONAJLHOIO HOAX0M14
K KaaccuuRanny, YINTHBAOILEl H Jpyrue necJae/[0BAHNA HTOr0 HalpaBIeHHA
(Fopmencknii, Kosepenro, 1965; I'ycensunkos, 1972; IloGpenos u ap., 1974,
n jp.). Toosr meramop@oreHHLIX MeCTOPOIeHNIT BBIICJTEHbl OTJACHLHO JIJIA
raapEEAINY MeTaITHIeCKIX I HeMeTALITHYeCKIX 0JIe3HbIX HCKOMaeMbIX 1 Ha-
sBapbl M0 (OPMAILHBIM IHPH3HAKAM — BeIYINEMY I0Je3HOMY WHCKOIaeMOMY
M raaBEniM MuHepadam pya. Opromeramopdmueckne u peomeraMophuueckue
MECTOPOFR/ICHHA COBMEIIEHB, W00 K IePBBIM OTHOCHTCA GOJBIIEH TacThio HeMe-
TaJIAYeCKUE MeCTOPOKAeHHA ((PIoTomnTa, MyCKOBUTA, Ja3ypPHTa, ILE30KBAPIA
U T.J1.), B T0 BpeMs KaK MeTAJJIMYECKIe MeCTODOKICHNS OTHOCATCH IIPenMy-
HIECTBEHHO K peomeramMopduueckuy (IepeoT oKeHHbIM) WX IapaMeramopdu-
GeCKNM, . M BHIJIGTEHIE CPEIH HOX HpejcTaBuTeNeil 0pTOMeTaMop(puIecKoro
KIacca BCEr/la BBI3LIBAET HCKYCCHID. MOMKHO HAJEATHC, 4T0 HpeI0/ReHHA
Kaaccufuranma okakerces yao0HoM s falbHeiinero yroYHeHnA I IpakTHie-
CROTO MCIIOJIb30BAMMA.

I'oBops 0 KpuTepHAX PasiMdHA Napa-, Peo- 1 OPTOMeTaMOP(PUYCCKIX MECTO-
POAYIEHUIT, CIeyeT Npeskje BCer0 YTOYHHTL, YTO IPOCTON HBOXHMHYECKWH
meTaMopPuaM caMm 1o cebe He CO31aeT KOHIEHTPAINH MOJe3HBIX MCKOITAeMbIX.
OTH ROHIEHTpAINA B HapaMeraMop(mIecknx MecTOPOKICHUAX SBJIAIOTCH dYa-
CTHYHO MM IOJHOCTBIO jloMeraMopduueckumi (0CajoYHLIMH, BY/JTKAHOTEH-
HEIMI I T. Ji.), a IpH MeraMopduaMe MEHAIOT [IUIIb MEHEDAJILHYI0 dopmy H
B CBABU € BTHM IPOMBIIIIEHHY NEHHOCTh WM jIajKe HasHauYeHue I0JIe3HOT0
HCKOIAaeMoro (HampuMmep, pasHbIe MeCTOPOFJIGHHA MapraHia, ;kejesa I rpa-
¢ura). B apyrux cayuaax pida peo- I opTOMeTaMOP(PHYECKHX IMOJIe3HBIX HCKO-
HaeMBIX (YacTh MeCTOPOMKACHWI JKedesa, Mapradmia, 30J10Ta, MYCKOBUTA,
(duroronuTa, AUCTEHA M J{P.) KOHIEHTPANUE HX CO3/{Al0TCA IPH IUPOTePMAaTbHO-
METACOMATHICCKUX WM TaJMHTeHHO-MeTaCOMATHYeCKHX HpOIeccax, CoIyr-
crpyomux metamopduamy. C mocaeganmu mpoieccaMu cBaszano u obpasoBa-
HUEe KOPOBBIX MarM M MarMaTOreHHEIX MecTOpo;kaenuil. B xomedHoM cuere Ml
HMEEM JIHAJeKTHIeCKoe eJINHCTBO HECKOJIBRIX DPASHOHANPABJIEHHBIX IpOIeCc-
COB — pacceuBamm PYyAHOTO BellecTsa IpH pacijiaBJieHnn, aHaTeKCHCe HJIH
PACTBOPEHIHE MAJLIX HJICMEHTOB B XO0Je [POIPECCHBHOr0, OCOOEHHO BHICOKO-
TEMIIePATyPHOTO, MeTaMOP(U3Ma H KOHIEHTPAIMA OpPYACHeHUA IIPH KpUCTa-
JIMBAT(HI MATM WM OCAFKEHHN 13 MeTaMopP(POTeHHBIX (IIOW/I0B IPH NX IO heMe
B DoJiee BEPXHHE OTHOCHTEJIBHO XOJOJHE DTAKU, WM B XO/@ PErpeccHBHOTO
(mmagropnueckoro) npeobpagopannsa Tex ke roam. llosromy B ogHOM MecTo
POFKJIEHMIT MOTYT pazBHBATBCH HECKOJBKO pPAa3HOHAIPABICHHLIX IPOIECCOR
U OPUXOAUTCH TOBOPHTH JHIIL O [pPeofIajaomeil TeHJeHIHN B JAHHOM
Y4aCTKe HIN MeCTopOHJICHIN.
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Hpn BripaGotke mpurepmes B kammom KOHKDETHOM CIIydae CleayeT MMeTh
B BHJY BCI0 COBORYHHOCTE KOHTPOIHPYIOIUX PaRTOPOB (radir. 4).-

Tabanuna 4

Rpurepuu pasnesenns pazusix tanon MECTOPOR/ICHI,
BUIErAIIUX B METAMOP(UUCCHIX ToXmAX

Kourponupyiomme Gagropu
Tenernyecknit
THII Jac M opypI- TeR! - Marn-
(“ c) JAUTONOrMYeCKne e?{?;;!ﬂir[g) Me0X IMUIeCKHe qggg:ig Mile:”:ll;;
ITapamerasop- Fnasencr- HMomau- Oreyrersyior OreyTer- Oreyrer-
duaeckni BYIOIIHE HeHHELG BYIOT BYIOT
Peomeramop- Oruernupbie | Orgeranspe | Orvermmpbie Orgermusae | Oteyrer-
(fraeckuii ) BYIOT
Opromeramop- He Bcerpa I'masenct- | Coorsercrytor | He oBasareinmis W
rgeckuii OTYETINBLIE BYIOIITITe BMEMIAIOITIM HPOABIEHE! ¢1ab0
Iopogam
Marmatorenunii He obasa-  |Otcyrersyior| He coomsercr- | Oruermmniie Orvernupeie
TELHEIC- WM CIa0kle | BYIOT BMEIIAio-
OIAM TOIIIAM

1) meramopguuecknx (npmypoueHHOCTH K ONpEe/IeJICHHEIM 30HAM MeTaMop-
(uama);

2) amromoTMUCCKUX (IPHYPOTCHHOCTD K TOINE Wi HoPMALUA oIpeereH-
HOTO COCTaBa);

3) TexkTOmMYECKHX (CBA3L ¢ Ompe/edeHHEIME CRIATIATHIME WJIH PasphiB-
HBIMIL CTPYKTYpaMu B MeTaMoppuieckoi dopumammm);

4) reoxmMmuecKuX (DPOCTPAHCTBEHHAS CBSBH © OLPE/ICJICHHBIMA THITAMHU
COMyTCTBYIOMET0 MeTacoMarosa, GIaronpusATHOe mepepacmpeieieHye PYAHBIX
II PACCESNHBIX DIEMEHTOB, a TAKIKe U30TONOB IPH MeTaMopduame BMeIIAIOMmeli
popmammn).

5) MATMaTHYeCKHX (HaJuyme Win OTCYTCTEHE IPOCTPAHCTBOHHOHN MM Teo-
XUMHYECKOH CBASH ¢ KOHKPeTHRIMI MATMaTHUeCKHMI hopmammsnm).

Taxum ofpasom, ot (arTops B sHAMHTEXLHON Mepe yCTAHABJIHBAIOTES
Opu  HM3YYeHUH OCOOEHHOCTEH BMENarommx MeTaMopuuecknx  opmanmit,
4 HX KOMIVIERCHBIH yUYeT IpeJCTABIATCH Hanbodee MOJHBIM 1 CCTeCTBEHHLIM
upu hopmanumonnom moxxoze. Jpyrumu caopamir, HEe0OXO0/MMO HayueHIe KoH-
KPeTHBIX THIOBEIX MeTaMopmueckux Qopmanmii 1 ocofeHHOCTeN 1X MeTaMop-
(pusma, JUTONOTHH, TEOXHMHUECKOH U MeTaToreHmIecKoit cHermaTn3anum,
BEHPaBOTKA J[HarHOCTHYCCKAX THIOMOP(HBIX TPUSHAKOB (GOpMAIHIl LI Tiesei
MeTalLIoreHuIeckoro ananusa. Ha arom myrn nmerorcs Gosnburme BoaMomKHOCTH
HPH PEIIeHI CIOPHEIX BOIPOCos MeTaMopdorennoro pyaoobpasosanmus. K mum
OTHOCATCSA JiBe TAaBHBIC IP0GIeMbl: 1) cCOOTHOLIERE TePBUYHEIX I e PeoTI0HKeH-
HBIX (METaMOPBOTeHHO-METACOMATHYeCKIIX) KOHIeHTpanuii BeinecTsa; 2) npuanua
MOOHIHBAIMI PYAOHOCHIY (JIIONI0B W (MIM) MCTOYHHK pYIHOTO BemecTBa
MAarMaTOTeHHBIH WA MeTaMopdOreHHBN /I8 Tex MeCTODOIKIeHNH, Te poJab
eperoca semecrsa ocoGenno semura. Ilo atum mpoGaemam exsa a1 He o Beenm
THIOAM 9HIOTEHHOTO OPY/ICHeHN MPOJ0JIKATOTCA JRADKACR JIMCKYCCHH. DTH BOII-
POCBI, Ralk BUJIHO M3 JIAHHLIX Tabil. 4, PeIIAIOTCA PASIHTHO [ PASHIX Kiac-
coB (mapa-, peo- m oproMeTaMopPUICCKUX) MEeCTOPOsKIeHMiT I PasHEIX THIIOB
opmanmii. Mopmamumonnrii moaxom, Kpome TOro, B B3HAYHTENBHON CTeNeHu
CHHMAeT OCTPOTY BOIPOCOE O BO3pacre OpYIeHEHHS. Hponmaocrpupyenm arn
o0IIe 10JI0KeHHsT HeKOTOPHIMU IpUMepaMu.
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Poss mepBUYHLIX KOHIEATPANil py/IHOT0 BeIecTBa M COOTBETCTBEHHO CBABD
¢ COCTABOM MCXOMHKX HOpoji Haubolee BaKHH s HapaMeraMop@uuecKux
MeCTOPOKIEHNH, X0TA M 3/leCh MIHEpaJIbHLI cocTar, cBoiicTBa Py B opMma Ted
B 0o0IIEM caydae MOTYT CYIIECTBEHHO H3MEHHTBHCA B Xoje MeTaMopdusma (Ha-
HpUMep, BMECTO IIACTOB OYpPHIX ReIe3HAKOB H CHIAEPUTOB — JHHB0BHJIHEE
M CRIAJ4ATHIe Teja TeMaTHT-MATHeTHTOBBIX Keaprutor). Ilpm atom ¢ Bospa-
cTaHUEM CTelmeHn MeTaMop(HaMa TepAKTCes MHOIHE MePBUYHLIC MPH3HAKH I0-
PO M PYyJI, M03BOIs0NEe Gonee AeTadbHO M 0GOCHOBAHHO I'OBOPUTH O PYJI0-
OTI0KEHHH B IPOIMecce BYIKAHUAMA M 0CAJKOHAKOLJIECHWH, a B BHICOKOTEM-
neparypasx ganuax B, n B, onn moutn nonmocteio morepanst. [loaromy ranme
PYAE B 06uIeM cydae HeJIh3s HAZBIBATH (OCAMOYHBIMIN MM €0CAl0YHO-BYIKa-
HOTGHHBIMEY, JIy4iie JiA HEX YIOTpeOJATH TePMHH «HapaMeTaMop(uuccrue»
(Tax jKe Kak mapamopojy — KPHCTANINYCCKHH ClaHel WIn THefic — He nasbi-
BAIOT «ocajmounsliy). Bojee Toro, ompejpejeHHAs B3aUMOCBA3H BYJIKAHU3MA
H OCATKOMAKOIJIEHNUs € IOCHeIYIONIM METaMop(U3MOM IIO3BOJAET M 3JeCh
YBASKBATH HapaMeTaMoppuIeckue MeCTOPOIK/ICHIA C COOTBETCTBYIOMIMMI MeTa-
Mopdmuecknmu popmanuamu. Haupumep, j1i1s Maprannessix mapameramopdu-
YeCKHX MECTOPOKIEHHH B rIayko(paHOBHIX (opMamiax XapakTepHa OKHCHO-
ponoEmTOBas PYAHAS GopManis, a B TOHANTOBOM GopManmn (IueTeH-CHIINMa-
HATOBOT'O THIIA) — OKHCHO-CTIeccapruHoBas (radm. 2).

Peomeramopdmueciie MeCTOPOMIAEHIA 3aBUCAT 0T HauboIbIIero wmesia
(paxTOpoB — M AMTOJNOTHH TOJIN, W THTIA MeTamMopdusma, n BEYTpRQopManuon-
HOIl TEKTOHMEHM, M o0mmx ocobenHocTeil Tekrommkn u mMarmarmsma. o arm
MECTOPOKICHNA HepeKo HrpaioT GOIBIIYI0 PoJb, UeM COOCTBEHHO IapaMera-
moppmueckne. Tak, mo omemxe f. H. Bexesuena (1969) B mpusopomcrux
JReJIesHCTEX KBapmETax Ooxee 60% pyaHBIX TeX ABIAIOTCH IePEOTI0KEHHEIMI
B TIpolecce MeTaMopdusMa, T. €. MeTaMophorenHo-MeTacoMaTHICKUME HIITL Peo-
meramopdrueckumu. [losromy B Tabiu. 2 1 3 GoABIIHHECTBO MACCHBHEIX I ¢I1abo0-
noliocuaTHIX GoraTHX Py (OIHPOKCeH-MATHETHTOBBIX, IeMaTHT-MarHeTHTOBEIX,
amuboI-MarHeTUTOBLIX M T. /1. OTHECEHH K KIaccy peomMeraMopduuecknx (da-
¢THUHO OpTOMETAMOP(UYCCKHX), a JUIA HapamMeTaMop(UyecKHX HpeiJioKeHbl
cobcrenabe Haspapna. llpu aToM Gbula Hemodb3oBaHA JeTaldbHAA KiaaceH(n-
ranusg B. H. I'yceasmurosa (1972) pua meraMopoTeHHBIX ReJE3HBIX DY
KMA, B KoTopoil BHJIeJeHH JBe OCHOBHBIE TDYHIIBI Py — Meramopdusoban-
psle u MeramMopdugeckme. llepBrie coOTReTCTBYIOT HameMy KJjaccy mapamera-
MOPQIUECKNX MECTOPOMJICHHI ¥ IOAPA3Ie]IeHH Ha TAKOHHTHL (METaXeMOTreH-
muie) uTafapuTsl (METABYJIKAHOT@HHO-THADOTEPMAIBHBIC), IFRECIHINTEL (MeTa-
aysupaEe) m jRemesmcThie porosukn (Meramarmarmueckme). CobcTnenmbie
HA3BAHUA TaHKL 110 MEHEpAJOro-merTporpafuiecknM NIpPH3HAKAM U ABIAIOTCH,
0 HAIIEMY MHEHHIO, TPeINoYTHTeIBHEIME B ¢Iydae ciafoMeTraMopgu3oBanubix
pyA. AHAJOTHYHBIE MIH CXOJHbIe IOJpasjeJeHHA BLIICJANT U APYIHe ucce-
nosartemn, wanpumep, B. H. I'yceapmmron (1972), B. B. Capaes (1973),
JI. H. ®opmozora (1973).

Jlas opromeraMopHIeCKAX TMOPOI CBA3H C COCTABOM TOJII TAKAe J0CTa-
Touno ouesnpama. Hampumep, (IOTONHTOBHIE W CKAPHOBBIE KEJe30DYIHBIE
(runa Taesxuoro) MecTopoRIEHUSA B TpaHyInToBodl Mianm ampuboanrtonoit da-
IAH THOABAAITCA JANIL B TOJMINAX ¢ 00JBIINM KOJHYECTBOM A0JOMATOB M Mpa-
MOpPOB, MyCKOBHTOHOCHLIE MerMaTuTEl — B BRICOKOTJIMHO3EMHMCTHIX MeTaneJJH-
ToBelx Tommax, Gexueix Ca u Fe, xpycrajemocHEe albOHICKHEe FKHIL —
B KBADIUTAX B KBAPIUTOBH/HLIX IECHAHIKAX, HE TOBOPA yiKe 0 TeX CIyuasx,
rorga amM@uboIMThl, HEerMATHTH, THEHCH H T. J. CaMi SBJISIOTCH IOJE3HLIMI
UCKOIAeMBIMH.

Ho B peo- u oproMeraMopduuecknx MeCTOPOKICHUAX elnfe O0JIbIne IpoABIsi-
ercs CBA3hL ¢ ocobemHocTsME Meramoppmuama. Pambme Bcero crajim nHcarth
0 CBSI3M METAMOP(OTEHHEIX MECTOPOICHNIT ¢ pasHOTeMIePaTyPHEIMI (armsamu
pernonanbroro Meramopduama. Taw, ¢ amduboanropoil ganueil o soHaME Yilb-
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Tpameramop(uamMa cBasaHbl pasHele THOe nermartutos (Cokouaos, 1970a),
¢uaoromur, raybunasie Fe-pynubie ckapubsl m ap., ¢ damueil 3eleHBIX CaaH-
IeB — YacTh 30JI0TO-KBAPIEBOI0, MEHOKOIYEIAHHOTO H JIPYTOT0 CYAbuanoro
OpY/IeHEHHsA, OpuieM B OGHOTHTOBON B0HE pACHPOCTPAHEHA KBAPI-THp-
pPOTHMHOBASI, B XJOPUTOBOHM — KBapI-IHPHTOBAA MHHepaamaamua. B caabo-
MeTaMop(GU30BAHHEIX TOJINAX, HAXOMANUXCA B CTA/UM METATEHE3a WM HIIMTe-
He3a, XapaKkTepHO OpY/JeHeHHe TejeTepMalibHOro tTuna. Ilpuaunsl aToro Tpax-
TYIOTCH HO-pasHOMY, HO CcaMa TeMmIepaTypHas S0HAIBHOCTh B Pa3MeNIeHHH
THAPOTEPMANBHEIX B METAMOD(OTEHHHX MECTOPOKIEHHNE HECOMHEHHO CYIe-
CTBYeT. :

B mocaepnne ropsl BEACHHIOCH, 9TO METAMODP(OTEHHKIE MECTO O/ ICHIS
BaBUCAT TAK/Ke OT PeKUMA MABJICHHA U JPYTHX 0COOGHHOCTEH MeTaMopduama.
B srom manmpapiennmu BakHEI mar cmesnam B paborax B. A. Bemmkociasum-
cxoro, 10. M. Cokoxosa u B. A. I'meGosukoro (1968), kotopsie moguepruyIn
CB#3b ONDE/ICJIeHHBIX TUIIOB OPTO- U PeoMeTaMopYUICCKUX MECTOpPO/IeHHi
€ AaH/AJTYy3UT-CHINMAHHTOBEIM HWIH [IUCTeH-CH/IHMAHUTOBEIM THIAMH MeTa-
MopuBMa, OTIHYATOMMAMHACSH 0 PEKUMY AaBjeHus. [[JIg KOMIUIEKCOB THCTeH-
CHJITHMAHUTOBOIO THIA 0CO0EHHO XapakrepHa (opMalUsd MYCKOBHTOBBIX IIer-
MaTUTOB, KoTopas, no AanakiM ). M. Cokomosa (1970a), nokaausyiores Torbko
B 30HAX [HCTeH-aJbMaHIuHOBOH cyOdanuu. Jlas amganysur-cmiimManuTo-
BOTO THIIA XapakTepHbI pejROMeTalbHEIe albOMTH3MPOBAHHLIE NErMATHTHL,
a rawe, no mpennio B. A. I'meGosmiroro u C. 1. Typuenko (1970), memano-
KOTYeIANHbIe H CBHHIOBO-IMHKOBRIE MecTopo:rienusa 1Omuon Ouuisngmu u
llBerun, KoTOphIe TOKATMBYIOTCH B AHAAINY3UT-CTABPOJMTOBON miam (pesse)
OmoTHTOBOI 30HAX B0HANBHON AHJANY3HT-QUIAINTO-THEICOBOH (opMargEn
(rada. 2). Bmyrpm aroit dopmanmm riaBHLIME PYIOKOHTPOJRPYOMHME (ak-
TOPaMHI ORa3bBAETCH OLpe/IeeAHas 30Ha MeTaMoppuaMa U olpe/ie/eHHbIH co-
CTaB TOJIL, B YaCTHOCTH HAJNYME IHaveK YePHBIX IPaUTHCTHIX CJIAHIIEB, KOTO-
peie m ABAATCH B OOJNBIIMHCTBE CJIydYaeB NPOAYKTHBHON mosdopManmeii.
Takasn ke sakoHOMEpHOCTH XapakTepHA JUIA IHPpPOTHH-MELHOKOIICAAHHOTO
OPY/CHEHHA B BOHAJbHOH riaykopaHcIannesoit dopmamum (manpumep,
B nosice Canborasa B flmonmu) (Besshi ore. . ., 1966). CoorBercTBenno npy-
roMy peRuMY JIaBJEHHs W COCTaBY TOJML HTa TUDPPOTHH-METIHOKONIe AHHAS
dopmanua oTiHYaeTCA 0T KOpPIAHEPHT-aHTO(PHIINT-MeLHOKOIYCIAHHON MeHb-
el TeMIeparypoii, NpocToToll MIHHEpPATIBHOILO COCTaBa PyJ, XapakTepoM 0Ko-
JIOPY/IHBIX H3MEHEHHIT (KO PAMepUT-aHTOYUIINTOBBe TOPOLL B TePBOM CJydae,
aab0UT-XJOPUTOBEIE — BO BTOPOM).

Hpome pexuma jgaBienus, no cymecrtsy Hajo yYHTHIBATH I jpyrue ocoben-
HOCTH JAaHHOTO THOA MeTaMop@usMa, B HacTHOCTH HAJMYHE HJIH OTCYTCTBHE
30HAJBHOCTH, HHTEHCHBHOCTHL U XapaKTep COIYTCTBYIOIEr0 MeTACOMATORA.
Brimeonucanmnie mpiuveps TposABIHE B 30HATBHAIX KOMIUIEKCAX AHATY3HT-
CHJLTHIMAHIITOBOT0, AHCTeH-CHITIMAHATOBOTO W MIayKO(pAamoBOro THIIOB, TOTIA
Kar Opyrme MecTopodjeHus IIPOABIEHBI TOJBKO B He30HAJILHBIX KOMILICKCAX
(ocobenio B rpanyTnToBOi (Gamnm) W CBA3AHLL ¢ HATOMKEHIBIM jauadropesom.
Tak, ¢aoronurossie m sRejles0pyjHLE MECTOPOAACHHA AJIAHCKOTO IIHTA
eBsizanbl ¢ auadropesom ampubOIHTOBON GANME M COMYTCTBYIOM{IM KAIMEeBBIM
win Fe—B meracomarozom B kapGoHATHO-TpaHyanTOBOI opMAaImn (radu. 2).
Romuepannoe n nosmmerasingeckoe opyaeHenne B ofuodnToBoi ¢lIabo30Ha b
Hoit gopManum (THOA 3eJeHOKAMEHHOIl moJockl ¥ pajia) HMeeT MHOTO oB6iero
C OPYICHEHIEM B 30HAJIBHEIX aHAXy3uT-QuIINT-THeicOBOi 1 riaykodamcaan-
1eBOi GopMAIUAX, HO OTIMYACTCA HHBIM KOHTPOJEM COCTABA (B YACTHOCTH,
HaJIN9Ne rpa@uTuCThX claHines HeoGa3aTelbHO, HO XapaKTepHo Ipeodiaja-
Hue 3eleHokaMenHeX 5@@ysuBos u rabbpou0B) U Goliee MHPOKIM PAZBUTHEM
pasHoobpasHbIX OKOJOPYIHBIX METaCOMATHYECKHX M3MEHeHIil (0cofenno 30mH
OCBETJICHHA — CePUIUTHBALNN, OKBapmeBanus u 7. 1.). OgHako m 3pech
CBA3H C PEIHOHAJIBHBLIM 3eJeHOKaAMeHHBIM MeTaMOPYU3MOM, M0 MHEHIIO Y pajih-
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cknx ueccaeposareneii (Msamos, Heweyxmn, 1969), onpepenenno ycramasim-
BAETCH.

3uagenne pasupix GaKTOPOB HIA OPTOMETAMOPPHYCCKAX MECTOPOIKACHHM
XOPONI0 WIACTPHPYETCA HAHHEIME 10 MyCKOBHTOBLIM METMaTHTAM, IIPHBe/eH-
HEIMI B HacTosmeM cOopumke. ['iapaas obman 0co6eHHOCTH MYCKOBHTOBBIX II€T-
MATHTOB — IPHYPOYCHHOCTh K AUCTEH-CHUIMMAHITOBOMY THIIY MeTaMoppuama
JHCTeH-aIbMAHIIHOBOH cyOdanumm oTMeueHa GOIBITHHCTBOM HCCIE[0BATeei.
OGpazoBaHme MYCKOBHT-OJHTOKJIA30BHX (- MHAKDOKJIWMH) HErMATATOB, Xa-
pAKTePHEIX' U MYCKOBMTOBHIX IPOBHHIHII, CBA3AHO KAK C 0COOEHHOCTAME
mpomecca Meramopdmsma M aHarercmca, Tak M cocraBa Toam. llo mmenmio
B. B. Xuecrosa (1973), oguo n3 00bACHEHNII MOBHIIEHHOE MyCKOBATOHOCHOCTH
5THX IEIMATHTOB 3aKII0YAETCA B TOM, UTO IPH HOBEIIEHHLIX JaBIeHAAX Pog, 1
Py, 0 BO3MOKHA KPHCTAIHBANAA IePBATHO-MATMATHIECKOT0 MYCKOBHTA ¢ 060-
rameHneM INITHO3eMOM SBTEKTOMJHEIX BEIIABOK. JTOMY OJaronpuaTCTByer
H BHICOKOTJIMHO3EMHCTHII XapaKTep BMEIIAIONAX TOJII.

JIuTosormueckmii KOHTPOJIb — HPHYPOYEHHOCTh K NMPOJAYKTHBHEIM CBHTAM
BHCOKOTIHHO3CMICTHIX 0 POJL (AACTEeH-a1bMAHAHHOBEIX,, IHCTeH-GHOTATOBEIX) —
orMeuaercsi B OoJpIIHHCTBE pador mo DBaarmiickomy muty m B Hamboxee
obocHoBamHEx paborax mo MaMcroMmy pailony, B KOTOPEX HMCIOJbL30BAHLL Me-
ToBl MaTeMaTmueckoit crarmermkm (macrt. 6., crp. 206; {pyros, Jleournes,
1973). MyCKOBHTOHOCHOCTH IerMATHTOB, 0O0pa3ylOIUXCA B 30Hax amaro-
pesa, KAK M CJAENOBATO O/KHAATH, MEHbIIe CBA3AHA C MEPBHYHON JHTOIOTHE
TOMI, a4 GOIBIIE ¢ XapaKTepPOM CONYTCTBYIOIEro METacoMAT03a — KHCJIOTHOTO
BHINEIAYABAHAA, KOTOPoe HpH amadropese Mo;KeT MHTEHCHBHO IIPOABUTHCH
M B TONIAX, HemepecHeHHHX TiamHozemMoM. Ho B mesoMm HampasieHHOCTH
MPOIECCOB COMYTCTBYIOIEr0 MeTacoMaTo3a M WHTEHCHBHOCTH KHCJIOTHOTO
BHIIEJAYABAHIA KOPPENIPYIOTCA ¢ COCTABOM HPOAVKTHBHEIX csut. Tarme
IPOAYKTHBHEE CBHTH, 00Jajaion(ie IIHHO3EMHCTEIM COCTABOM, IpeTepIes-
mme JUCTeH-CHIIMMAHUTOBEIA THI MeramMopdmsma, HavaJbLHEI aHATEKCHC H
comyTeTBYIOMmiT Meracomaros (tabia. 1) ImpemIo;KeHO HA3KBATH 30HAJIBLHOM
aucren-puianuT-raeiicosoit  gopmanmeii (¢ mpomykTHBHOE mopdopmanmei,
COOTBETCTBYIOMEIT Ompejie eHHol MeTaMopduIeckoil 30He).

Hau6omee xpynmse m HoraTiie MyCKOBHTOBHIC TEJId OLPEAEIAITCA TaKiKe
JOKAJIHHEIME OCOGEHHOCTSMH PYJHOTO TOJH, B TOM YHCIe ero TeKTOHMKOIL.
OpHako W PYAOKOHTPOIHPYOMAA TEKTOHHKA B OOJBIIHHCTBE CJydYaes, IO
suermio H. B. l'opaosa (macr. ¢6. erp. 146), A. H. Heeaxona (1973), I'. M. Ilpy-
rosa, I'. 1. Jleontnesa (1973) m gp., HocHT «BHYTpPHEOPMAIMOHHEID XapaKTep,
T. e. CBA3AHA ¢ 0CODEHHOCTAMH cocTaBa W MeramMopdmaMa TOJIMM, a He ¢ peru-
OHATBHBIMHI CTPYKTYpamMi. BropoueM, TeKTOHWYECKHIT KOHTPOJIB MYCKOBATOHOC-
HOCTH BEIBEIBAGT HWamOOJIBIINE AUCKYCCHM, 9T0, I0 HalleMy MHEHHI0, KaKk pas
¥ 1T0KA3EIBAEGT €r0 BTOPOCTEIEHHOe 3HAYCHIE. !

Caegyer OTMETHTH, UTO JAsKC MArMATOreHHBe THPOTePMAJILHLIE MeCcTo-
pOsKIeHNsA 00HAPY;KHBAIOT OLpeJeJeHHke CBA3H C THIOM NPEIIIecTBYIONEro
meramopdmama. Ilpmvepom 9Toro ABIAETCS 3aKOHOMEPHOE MOJIOKeHHE CYPh-
MAHO-PTYTHOTO, OJOBO-MOJIHGCH-BOIb(HPAMOBOr0 OPYIEHEHHI OTHOCHTEIBHO
meramopdmaeckux 30H, Bhigejenunx B repuuEmaax IOmmoro Tams-lllama
(Baxnpos, Jlo6pemos, 1972). Cypemano-pryTHOE ODYAEHEHNE, XOTA U ABIACTCA
GoJiee MOJOJIEIM, TPOCTPAHCTBEHHO COBIANAeT C 30HAMH IIayKopaHCIaHIEBOTO
I CONYTCTBYIONEro HUBKOTeMIepaTypuoro meramopdmama, a 0J0BO-MOING-
nen-gosib@paMoBoe opyneHenme — ¢ obJacTAME PasBHTHA 30HAJBHOTO aHja-
aysuT-cwraManmToBoro  Meramopdusma. Taxam cmryaums mne cayuaiina,
TaKk KAK B JPyrux paiiomax cypbMano-pryTHEe mnosgca (CpemmseMHOMOD-
cxmit, Kamudopamitckmit m 1p.) 1poCTPAHCTBOHHO COBIAIAIOT C MOsACAMH 0O~
TOB M TIayKopaHOBHX CIAHIEB. JTO MOMKET OHITh OOBACHEHO HAKOILICHHEM
PTYTH B TAKAX TOfAcax B mpolecce MeramMopdmaMa BEHICOKHX JAaBIeHHI I m0-
caepyiomeil Murpanueil ee B 6IaTONPAATHEE CTPYRTYPHI IPA BCEX HPOIECCax
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akTususannn. Takum o6pasoM, BOSHAKAET 3a1a9a KOMIITIEKCHOTO N3YICHTS BCEX
dakTOpoB (BKIWUYAA NPEIIECTBYIONHIA WM COMYTCTBYIOMuN Meramopdman),
BJAMAOIIX Ha 00pa3oBaHne W pasMeneniie THEPOTe PMaIbHBIX MECTO PO K ICHIIL.

B sarmwouenme caexyer ckasaTh, uTO NpH  (DOPMANUOHHOM H3Yyye-
HOH MeTaMOPQUUYECKHX TOMI, GyIyT CCTECTBEHHO COYeTATHCH, OO
Ipyr Apyra, Te HaOpaBIeHAA B yYeHAW O MeramMopmaMe, KOTOpHE Vike
CYIIECTBYIOT, B WRBECTHONW Mepe caMOCTOATEIHHO — (IH3NKO-XUMITTeCKAT Teo-
pus MeTaMop(msMa, JHTOJOTHH, TEKTOHHKA H METAJJIOTEHUA METamopdhmae-
ckmx Tojim. IHecommenio, 9To Ha 5TOM IYTH BOBMOGKHO OOBLOMHCHEe VCHAMIT
Pas3qnYHbLIX I'Pynnn HCC.TIGII;OBHTBJIGﬁ H IIOJyYenne NPUHIWIINAJIbHO HOBBIX Baik-
HEIX Pe3yIbTATOR.

Mger He Kacaluchk B DTOH CTATEe J[PYTUX ACIEKTOB, CBA3AHHEIX ¢ METAMO]-
pmieckuMmE GopManEAMA — TEKTOHHYECKOTO, HETPOJOIHYCCKOT0 M JAPYIuX,
KOTOPHE TaKke IPeNCTABIANT GOIBIION WHTEpPeC s reojormm. lsywernme
BTAX ACIeKTOB, HO 0CO6EHHO METAITOreHHYECKOI0 ACIEKTA C IeabI HpOTHO-
BUPOBAHUA MeTAMOPPOTEHHHIX MECTOPOIKIEHUH, INPEeICTaABIACTCA NOCTATOUN0
aderTnBAEIM Ha Gaze COCTABIeHHA CHENMAJM3NPOBAHHRIX KapT Meramopdn-
geckux (opmanmit macmrada 1:1000000 m gkpyuHee ais OTACALIEX, HANOO0-
Jiee BayRHBIX M WHTePECHBIX PETHMOHOB. Basmoers COCTaBJEHH N TAKHUX RapT yixe
onta ormeueHa Hamu (JloGpenos m jap., 1972).

A.CCHAK AHOPORB

INPOCTPAHCTBEHHO-BPEMEHHBIE 3AKOHOMEPHOCTI
OOPMHUPOBAHUA TPAHUTHBIX ITETMATHUTOB

B (i)OpMH[JOBﬂHHI-[ TPaHHTHBIX IerMaTuTOB Bﬂ}ﬂHeﬁl"yIO POIB III‘paOT OJIITH
03 BEIYIIHX Te0JOrMYecknx IpoieccoB — auddepennumanua semecrTsa. Pe-
ayabpTaTl pudepenmmanmin GUKCHPYIOTCS B BHAE 30HAJBHOCTH, IPOABIAI0-
mencAa Ha CaMbIX paa.ﬂnqnmx ypOBHHXZ OT OTHEJABHBIX MHH(}'[JHI[]JH]:TX HHAWUBHUIIOB
JI0 TIETMATHTOBHIX HpOBHHIMI m moscoB (Mepemam, 1931; Kamepom m np.,
1951; Hepymor, 19656; Conomon, 1971).

3OHZIJIIJHOCTI) NerMaTuToOBBRIX TEJI BRIPayaeTcsa B 33KOHOM€DHOﬁ CMeHe oOT
HHIOKOHTAKTOBEIX 30H K IEHTPY METMATHTOBHIX HOPO, & TAK/KE B MOSBICHIN
I WCYESHOBEHHH OTAEJNBHHIX MUHEPAJhHHX BHIOB B Pazpese HerMaTuToBOTO
TeJa. HPH DTOM JIJIsI IMEeTrMaTHUTOB panmanIx THIOOB YCTaHOBJ/JIeHa CBOA THLO-
Mop(Has 30HATBHOCTE. PelRoMeTaIbHEe HerMaTHTHE: 1) IIarnoKkIas—rpapn—
MYCKOBHT, 2) HIAarmoKIaz—KBapI, o) KBapIl—IarHoRIa3—nepTHT | MYyCKO-
put [ GuotuT, 4) NEPTET—KBapI, o) OePTHT—KBapPI— alXb0HT—aMOIHT0-
HOT—CHojyMeH, () aapbuT—KBapI—emogyMeH, 7) KBapi—-cmogymer, 8) ie-
MHI0INT — alnbbuT—KBap1, 9) KBapu—mMukporaus, 10) MEKpORIIH—Aaas0mT —
muTHeBHe caogs—EBapm, 11) xkeapn (Kamepon m ap., 1951). Xpycramxenoc-
HBle merMatoTe: 1) Menkosepumerniii rpannT, 2) amrnar, 3) merMartuT Tpadmyge-
CROMl CTPYRTYPH, 4) IMErMATHT METMATOHIION CTPYRTYPHL, H) merMartur 06Jo-
ROBO# cTpyKTypsi, 6) MaccuBHEIL KBapl, 7) MHHEPAJIHM3OBAHHLIE MTOJIOCTH —
KBapl, MAKPORIHH, ansbut, Gaoopnt, kaasmnr (Coxoxos, Ocmuckuii, 1969).
BOHaHLIIOCTL MYCKROBHTOBLIX TEerMaTHTOR HpGﬂCTﬂBﬂﬂl{)T I\'OMGI’HTE[]IHIO MHHe-
pPAaJbHOrO COCTABA M CTPYKTYP HIerMaTHTOBLIX mopox (radu. 1).

CrpyKTypHO-MAHEPAJTOTHICCKON 30HAJLHOCTH COOTBETCTBYET BOHAJBLHOCTD
TeOXHMIYecKas, MposBIAOmAancs B Hapacranun cogep:rannmit Na, K, Li, Rb u
Cs 0T OPHROHTAKTOBEIX 30H K NEATPY NEFMATHTOROLO TeJa U B A PAJLIEIBHOM
ymenbmennn KoumenrTpanuii Ca, Mg, Fe kak B BaJoBOM cocTaBe merMaTHTOBRIX
OOPOJ, TaK M B OTAENBHEIX MHHEPAJIAX TEPeMEeHHOTO COCTaBa.

Ilo Muenmio GOIBIMUHCTBA NCCA[OBATENCH, ITPOCTPANCTBEHHASL 30HAIBHOCTE
TaKoro poga (UKCHPYET BpeMeHHYI0 IOCIE0BATEILHOCTL 00pasOBAHUA MITHE-
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Tadanmnpa 1

30HATBHOCTE MYCKOBHTOBBIX HEIMATHTOB

3ona MunepanbHblil cocrap 30H CTpYKTYpA MerMaTuta
1 Mnarnmoknaz Ne 30—25, ksapr (6uornt, myc- | CronGuaras
KOBHT)
2 IlnarnoKias, MAKPOKINH, KBapIL Hescuorpaduuecrasn
3 Muxpokiaus, KBapi I'padmuecras
4 Mugpokaun, miarnokias NeNe 15—8, wsapit, IlermaTonauas
MYCKOBHT
5 Hsapng

PATLTHIX IapPareHesucoB B HPOIecce CTAHOBIEHNA NETMATHTOBBIX TeJ, MM,
HHAYEC TOBOPHA, HBOJIOLMIO CHCTEMEI, IIPeJCTABJIAIMEN NerMATHTOBOE TeJo
(Tmua6ypr, 1960).

Hapsay ¢ 30HaJIBHOCTEI0 HETMATHTOBHX TeJ CYLIECTBYeT 30HalbHOCTD Ner-
marntosmx noieii (Bapaamor, 1958; Hexymos, 1965a; Coaopnos, 1971), Ha-
nGoee fAPKO MPOSABICHHAA Y PEIKOMETAIBHEIX nermatiuToB. [Ipm arom sako-
HOMEPHOE ITPOCTPAHCTBEHHOE pPACIPeJe eHne PeKOMETANLHBIX IerMaTuTon
OTpaskaeT NOCJC0BATENBHOCTh NX BOSHWEHOBEHNUsA Bo Bpemenn (Bapmamos,
1958; Henymos, 1965a; Coxogos, 1971), 1. e. 9BOIONMIO IPAHHTHEIX HETrMaTH-
TOB Ha 0OoJiee BRICOKOM YPOBHE, YeM HerMaTHTOBOE Tello.

B0HAIBHOCTH METMATHTOBEX IOJCH oLpejeIdeTcs B HepPBYI0 09epe/b napa-
METPAMIl CPehl — CTPYKTYPOil TepMHUeCKOro I 6apmueckoro mojeil BMeIan-
meil TOJI W HX W3MeHeHHsAMH Bo BpeMeHH. Ilpmmepom OT4eTIHBO IPOsABISH-
Hoil CBA3H PA3ANYHEIX IO COCTABY NEIMATHTOB ¢ MeTaMOppmueckoil 30HaJDL-
HOCTHIO BMEU[AOIIAX TOPOJ MOGKET CJAY/KHTH OJHO U3 TMerMATHTOBLIX IOJIEl.
3nech ma nporszwennn npumepno 1—1.2 KM KBapuniarmokIasoBLie Ierma-
TATE ¢ GHOTHTOM CMEHAIOTCH KBAPI-IOJEBOINIATOBRMHE ¢ MYCKOBHTOM, 3aTeM
¢ MYCKOBHTOM, HOJMXPOMHBLIM TYPMaJHMHOM # CIOAYMEHOM, elle Halblile
CLIO/IYMEH-aTBOUTOBEIMI W KBapueBuiMu kumiamu. [lapaniennno MenAeTcs
cTenenb MeTaMopduaMa BMEMAWINUX IOPOA: 0T ABYCHIOAAHEIX CIAHIEB M
rpanaT-GHOTHTOBBIX MATMATH3NPOBAHHKIX THEHCOB ¢ CHIJIHMAHHTOM, 4epes
aHAATysaT-0HOTHTOBRE THelicel 10 OHOTHT-YIJIMCTHIX MHKPOCIaHIEB.

30HAJIBHOCTH TETMATHTOBHEIX IIOJIEH CMEHAeTCH 30HAIBHOCTHIO IerMaru-
TOBHIX TPOBHHIMI, B Ipefesax KOTOPHIX 3aKOHOMEDHO pPACIOJAraloTCs mer-
smatnronsie moas (Jleontses, 1965; Topgmenxo, 1970a; Coaopos, 1971), =
30HANBIOCTHI0 TTErMATHTOBEIX IOACOB, T/ POJIb 30H000PasyIOMUX eJuHAI Bhi-
HOJHAT merMatuToBsie nmpopmEImE. Hanpmmep, B mermarntoBoM mosce Ce-
pepo-Baiikaasckoro Haropssa (Coxonos u ap., 1965) BEgenAoTCA TPH HErMa-
THTOBEIE ITPOBMHIAN: KePAMIIECKHX (KBapPI-IIOJEBONITATOBKIX), MyCKOBHTOBAIX
A pejoMeTasbupx mermarnTos. [IpoBmnmus KBapi-IIOJEBOINIATOBLIX HerMa-
THTOB NPUYPOYEHA K CHULIHMAHNT-aJIbMAHJNHOBOH 30He Meramopdmama, My-
CKOBHTOBHX — K JUICTeN-aJbMAHANHOBOH, a peIKOMEeTaJbHHX K 30HEe jpuaf-
ropeaa dnmgoT-aMPuGOINTOBOMH 1 3eJleHoCIaHIeBo (arnii.

IlermaTnToBne mosica He TOJABKO 06JajA0T BHYTPeHHed 30HANBHOCTBIO, HO
caMy MOTYT CJAY#HUTH 30H000pasylomumn siaemenramu. Taxoro poja soHaudb-
mocts yeramosiema K. JI. BaGaesmm (1965) pas Cpemueit Asmm. Cesepo-
THEBIIARBCKIN KAJCQOHCKHIT TOAC COMEP:KT B OCHOBHOM IPOCTEHINue KBADI-
mosepommarossie  mermatnTh; IO0mHO-TARBIMANLCKHN TePOIMHCKHN OTIHYA-
eres mpeobiaaHaeM CPeHeCH0/KHBIX MerMaTHTOB ¢ HeOOMBIIIM COJlepiaHIeM
peKAX KOMIOHEHTOB M IOBBIIIEHHHIMH KOHIEHTDALHAME CJIOJ; TlamMmpernit
HOSIC TOCTerepIMHCKAX IerMaTHTOB 06pasoBan IMIABHBIM 06pPasoM CJIOMKHBIME
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IerMaTHTAME C pPeJKOMeTaTbHOM MUHepaJu3anueil I BEHCOKHM COepIRAHEEM
aeryaux — F m B (B romase, rypmasmme, dawopure).

3aKOHOMEDHOCTH IIPOCTPAHCTBEHHOTO PACHPEACACHHS MerMATHTOBEIX IO-
POl B IErMATHTOBLIX TeMaX, IEIMAaTHTOBHIX TeJI B IIPEAENAX IerMATHTOBLIX
moJieil, IerMaTATOBHIX HOJeH Ha TePPHTOPHAX NErMATHTOBEIX I POBUHITHAIL,
MerMaTHTOBRIX IPOBHHIME BHYTPH IErMATHTOBHIX IOMCOB H IErMATHTOBEIX
HOFCOB OTHOCHTENBHO APYT Apyra (HKCHPYIOT eQUHYI0 HANDPABICHHOCTH IIer-
MATHTOBOTO IIPOLECCA OT IerMATHTOBOTO TeJa J0 IIerMATHTOBOTO MOACA, WM,
THAYe rOBOPA, NPOCTPAHCTBEHHAA MOCAE0BATEIBHOCTS 30H000 pasyomux [ud-
(hepeHnEaTOR OTpaKAET BPEMEHHYI0 HBOJIONMI0 TPAHHTHEIX TeIMATHTOB Ha
BCEX IepPeIHCIeHHHX yPOBHAX.!

[To maenmo A. 1. I'mra6ypra (1960), opn GOopPMAPOBAHUA OTHEABHOTO MEr-
MaTHTOBOTO TeJd «reOXHMIIeCKAas dBOJIONHA IETMATHTOBOIO IPOIECcca BHIpa-
ARAETCA B OCHOBHOM B M3MEHEHHH POJIH IIeJ0Teil Ha PasHEIX dTAlax Ipomecca
U B II0ABICHAN HA HOCAEHAX N3 HAX JAyTyanx» (crp. 8). Haraagrol mumocrpa-
nueil 9TOH BaKOHOMEPHOCTH MOKET CIY/KHTh OTHOUIEHHE CYMME ITeIodeif
k ramsnmio Na,O+K,0 B pasmmanmx somax (I—IV) mermartmrosoro Tena
(MyCKOBHT-KepaMuIUIecKuii mermatar, xmaa Ne 6, MecToposkienme XerosambuHO;
Wypxue m xp., 1962) or komraxros k memrpy: I — 2.36, II — 458 ST —
25.48, IV — 31.69.

AnajnormuHas KapTHHA NOBeJEHHA MIeT0ovell HAGIIONAETCA W 10 paapesy
30HAJBHEIX METMATHTOBEIX II0JIeil: Mepexoy OT CYMECTBeHHO IIATHOKIA30BEIX
KBAPI-TIOJIEBOTIIATOBEX IErMATHTOB K ILIATHO-MEKDOKIMHOBHIM ¢ MYCKOBH-
TOM, MHKDOKJIHH-aJIbOHTOBEIM W AJIBOHT-CIIONYMEHOBHIM CBHIETEIBCTBYRT O
TAKOU jKe HALPABICHHOCTH M3MEHEHMS OTHOMEHMA CYMMEL IeX0qeit (Bra09a"
amrnii) k kanbnmo (Tamannes, 1971a). K cosxanenmo, XAMIKo-amaTRTIICCK IO
AAHHELe, KOTOPEE MO3BOJMIN GBIl MPOCTENUTH 9TH H3MEHEHUS KOIMYECTBEHHO,
B HacTosAMmee BpeMsa oTcyrerByor. HavecTBenmnas ke omeHKa moBeeHmsa mexo-
9eil BO3MO/KHA Ja/e IPAMEHHTeIBHO K TAKOMY OTPe3KY BPEMEHH, KaK Te00r-
9ecKRas MCTOPHA T'PAHUTHHIX HETMATHTOB OT apXes 0 Me3030:: B JPeBHIX,
IPENMYIECTBEHHO KBAPI-M0JEBOIINATOBHX HErMATHTAX BeAYIAA DOIbL IpH-
HAIeRUT IIArHOKIAB0BEIM (HATPO-KATBIIHEBHIM PABHOBHAHOCTAM); B IIPOTe-
Po30€ BO3pACTaeT KOIUYECTBO IIATHOKTIA3-MHKDPOKINHOBHX KepPAMHTOCKHAX
H MYCKOBHTOBBIX IErMATHTOB H COOTBETCTBEHHO YBEIHIMBACTCS 3HATOHIE Ka-
JIHSA; B 112716030€-Me3030€ Ha HePBOe MeCTO BRIBATATOTCS aIb0HTOBEE (HATPOBHLE)
¥ aJIBOHT-CHOIYMeHOBEE (HATDO-THTHEBHIE) ITETMATHTH, a B KOHIIE IIAJe0305
o Me3030A HAYMHAIOT TOMHHMPOBATH GOTATHE JETYIAMHA XPYCTATCHOCHHE Mer-
MATHTEI, BCTpedaiommecs u B Kaiimozoe (Depeman, 1940; I'musGypr, 1960;
Henymos, 19656). -

Taxum obpasom, mopTBepskmaercs mamewemmas eme A. K. @epemanom
(1940) sBomronus MErMaTHTOBOrO mpPOMECCca HA BCOX YPOBHAX: OT IIEIMATHTO-
BOT'O TelIa 10 BCEro coobImecTBa TPaHHETHRIX HErMaTHTOR.

leoxmvmaeckas dBOJMOIEA IPAHATHNX IETMATHTOB B TE0IOTHICCKON HCTO-
PHIL 3eMHO#E KOPHL OT apXed K KailHO3010 COBEPIIALTCA A PAILISIBHO C YMeHbIIe-
HEEM YPOBHA IIYOHHHOCTH CTAHOBIEHHA IIErMATHTOB. CyMECTBEHHO HATpO-
KaJbIHeBEE (KBaPI-II0JIEeBOMIIATOBRE) Hambouee INIyOUHHBE OerMATHTEL CMe-
HAIOTCA KAJHOBEIMH (MYCKOBHTOBBIMH), 3aTeM HATPOBEIMH M HATpPO-THTHEBEIMA
PeIROMeTAIBHEIMA, W, HaKOHeI, Hamboiee GIH3KAME K IOBODXHOCTH M HAH-
Gonee HACHIIEHHBIMH JIOTYIAMH XPYCTATEHOCHBIMH IIECMATHTAME (I'musdypr,
1960). ¥V aurriBasg 0TICTINBO BH PAKEHAYIO CISIHATH3AHI0 1T pasimame merma-
TATOB, copMupoBaBmuEXCA HA pasmoit ray6ume, A, . T'muabypr mpegmoskmt

I A. C. HOKaHOPOBEIM He yYTEHO ofHOBpeMennos popumpopanme meraMopPmdeckmx
HOACOB, KOTOPEe KOHTPONMPYIOT pacipelielleHNe MerMATHTOBHIX TMOACOB, MPOBHEIIIA i 110~
JIell pasHOll MeTa/IoreHmuecKoll clemmamuzammm. Paszmuqaan rayouEEoCT s (PopMapona-
HUA MeTMaTATOB HE 03HauaeT HX DasHOBpeMeHHoCTh. (/I pux. oms. ped.).
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presurs «parum TayOHHHOCTHY TPAHUTHBIX IEIMATHTOB, KOTOpPHE IOCTe
yTouHeHHs Tpanmi Tpanchopmmposasuch B «popmanmm raybmunocTmy (Poxm-
onos, 1965). Beero 6nuro Bhjenero 4 gopManmm: pegroseMeJbHEIX, MYCKOBH-
TOBHIX, PeIKOMeTalbHHX M XpycrajeHocunx mermarutoB (I'mus6ypr, Poxmo-
HoB, 1960). B macroameit paGore mpmHATO amajormyHoe gopManmoHHOE 1e-
Jenme TPAHATHEIX NErMATATOB 34 OfHEM MCKIIOYCHHeM: B KauecTBe Hamboiee
paHHEro WIeHa pPsAjia BHJEJIeHE He PeJK03eMeIbHEe, a KBAPI-1T0JeBOIIIATOBLIE
MerMaTHTEH.

Iouarne gopmamun ABAgeTcs 000GMEHHNM, He CBA3AHHEIM ¢ KOHKDeTHOI
npocrpancTBeEHOi Aaeiikoil. PopManma Mo;KeT 0XBATHBATE HETMATHTEL OJIOTO
nodist mam opuoit mposuanun. IocmaegosaTensrocts Gopmanmit (0T TAyOHHENLIX
K IPHIIOBEPXHOCTHBIM), OTPakas MpesRe BCero N3MeHeHne IerMaTuToB BO Bpe-
MeHH, 0IHOBPEMEHHO (UKCHPYET DBOJIOIUI0 CBA3H C TEKTOHMIECKHME DIEMeH-
TamM| (0T IPAHHTO-THEHCOBHX KYIIOJIOB B apXee K PasimIHEIM 30HAM Ie0CHHK M-
Hajgell W KpaeBwM uacTAM miatdopm B mpoTeposoe m (ameposoe; Hemxymos,
19656). Amamms ofmeil pacmpocTpaHeHHOCTH I'DAaHHTHBIX ITErMAaTHTOB B pas-
amuHbIe dMOXH (B pacuere Ha expmEmny spemenu; Comomom, 1971), mossouser
HAMETHTh BOCXONAILYI) BETBb OBOJIONHH OT KBADPI-HOJIEBOIIMATOBHIX er-
MATHTOB K MYCKOBATOBHIM H PEIKOMETAJBHEIM, W HECXOIAMYID — OT PeAROMe-
TAJBHEIX K XPYCTANCHOCHHIM. JTa TEHAEHIHA HAX0/NT BEHIPAKeHNe B NBMEHeHHR

CTENEHH CJO/KHOCTH BHYTPEHHEr0 CTPOHHA M COCTaBa NErMATHTOBHIX TeJX
(raba. 2).

Tabaumma 2
XapakTepHeTHEA BHYTPEHHEro CTPOCHNA MErMATHTOB pasmmumsix dopmamii

dopMangui NEerMaruiTon
ConocrapifeMue napaMeTpsl KBADI-TIOTER0- MYCKOBETO- xpycTame-
TNATOBHX X BEIX PefKoMeTalLHEIX HOCHBIX
HonmgecTso 30H . « « . . . 2—3 3—5 6—10 3—5
HonmuaecTB0 MUHEPAILHLIX Bi-
ORI 2 s s e el e el 5—10 10—15 45—50 15—25
HonmaecTBo 2J16MEHTOB . . . 10—15 15—20 35—40 15—18

Kaxgaa gopManmsa rpasuTHEIX OerMATHTOB ofiafaer BHYTPEHHEH HEOo/Ho-
POIHOCTBIO, MOIYCKAIONIEH pasgeleHHe OTHECEHHKIX K Hell HerMaTHTOB Ha PAJ
pasHOBHHOCTEI, IPHYEM Bee JopMAIIIN IIPH JIeJ€HHH HX 110 BO3PACTHOMY IPHH-
OAINYy B Kadectse Hambojee DPAHHEX WIEHOB HMMEOT KBapI-H0JEBONINATOBLIE
despypuse nermatutsl (Popmonos, 1965). B gopmanum MyCKOBHTOBEIX merma-
THTOB TOCJIE KBapPI-N0JeBOMNATOBOM Pa3HOBHIHOCTH CJIeIyeT COOCTBEHHO MY-
CKOBHTOBAfA, a B3aTeM peJKOMeTajbHO-MycKoBHTOBaA (Gepmimonocmas). Ca-
MBIMA HO3/(HUMH B 9T0# (OpPMAIMA ABIAIOTCA XPYCTaJeHOCHEE MYCKOBHTOBLI®
mermatmrer (IImaxme, 1969). Amazormunas nociefoBaTeIbHOCTh O0HAPYIHKH-
paercs u B gopMamum pegromeransarx mermaruros (Hysmerko, Coxonos, 1965;
- Tananmes, 1971a). B xpaiimux gopmManuax BCEro PsAAa rPAHETHEIX METMATHTOR
(KBaPI-TOJEBOIIIIATOBOM M XPYCTAJEHOCHOM) 9Ta TeHJEHIMA TAK/Ke MPOABIsI-
eTcs, HO B MeHee ueTkom Bmje. Taxkmm ofpasom, BHYTPH Kamuoil gopmanmm
BOBMOKHO BHIEJEHHEe HeCKOJBKHX CMEHAMIIHX JPYT APYTa BO BpeMeHm cyo-
dopmammii, TOBTOPANIMX 0GHIYI0 MOCTE0BATENBHOCTE (JOPMANHOHHOTO PAJA.
Kpome Toro, BHYTpH Kagoil ¢opManum BO3MOKHO BEJIEJIEHHE Ilapajlielb-
HEIX BeTBeil mo npeobiajapolieMy THIOY I0JEeBOro InaTta (HampuMep, OJAro-
KJIa30B5e B MEKDOKJIHMHOBEE IEIMaTHTH MycKoBHTOBOi dopmarum). BosHmK-
HOBEHHE IEerMATHTOB TOIl WM WHOII BeTBH CBABAHO C IIEJI0YHOM crenmaTnaanuei
MATepPHHCKOTO 0dYara.
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MNamenenne riaybmapocTn (OPMHPOBAHUA MNErMaTHTOB OT KBapI-N0JEBO-
MIATOBBIX K XPYCTAJEHOCHEIM OJHOBDEMEHHO CO CHIDKEHHEeM BHEHIHEero jas-
JIeHASA OTPAZKAET 1€ PexXoj] IX COCTABOB OT OBTEKTHYECKHX, CBOMCTBEHHEIX KBa PII-
nosgeponmaToBeM nermataram ([Mlypxmn n ap., 1962; Hukamopos, 1971)
K «aHXH9BTEKTHYECKHM», IPHCYIINM PeIKOMETATBHEIM I XPYCTATEHOCHLIM ITer-
matnram (Imuséypr, 1972). CaegcrBueM 3Toro ABIEHHA CIY/KHT IOBLIIEHHE
HAYAJBHOI TemMmepaTyphl Kpucramuinsannn ¢ 470—>550° C y kBapn-moaesorima-
toswx mermatmToB (Humamopos, Muxaitnos, 1964a; Huramopos, 1971) mo
700—800° C y xpycramenocunx (Basapos, 1968) u yBenmuenme mmpUHELL HH-
repsaga wpucramamdamun ¢ 0—60 mo 160—240° C (nas somoobpasyommx
napareneancos). ComocraBlenne TEMIEPATYp M JlaBJIeHAil, KOHTPOJMPYIOUIX
dopMupoBanue MErMaTHTOB KBapI-HOJIEBONINATOBOH U Xpycrajaenocnoii gop-
Maldii, TPHBOJIUT K BHIBOLY O BOBMOKHOCTH Bhiiesienns Gopmannii ¢ BLCORIMM
(5/1—8/1 pas KBapi-HOJEBOIIIATOBEIX M MYCKOBHTOBLIX merMaruros) u gop-
manuii ¢ unakuym (1/2—2/1 gus XpyerajieHoCHEIX 1, BO3MOKHO, PeIROMeTallb-
HEX nermaruros) snagennamu P/7. BsanmocBasb TeMmeparyp KpHCTaJiansa-
IAHN HerMATHTOB ¢ HapaMerpaMm Cpemsl 0GbACHAET NMPHYPOYEHHOCTH KBAapI(-
MOJIEBONIITATOBEX W MYCKOBHTOBBIX TEIMATHATOB K ofaactaMm Metamopfmsma,
KOTOPHIM CBOMCTBEHHBE yMepeHHO-BHCOKHe Bejmunnas P/T — pueren-cmiim-
MaHHTOBHIl THOD Meramoppuama (BmErmep, 1969; Mmammpo, 1972), a pegko-
METAJNBHBIX — K MeraMoppuuecKmM mosicaM ¢ HUBKEME sHavewusimup P/7 —
AN Y3AT-CHLIEMAHATOBE THn MeTamoppmsma. IlockoabRy BhiCOKMe 3HA-
genusi P/7 cpoiicTBeHHL TJAaBHLIM 00pasoM JpPEBHHM MeTaMmop(uuecKkum
TOJIAM, & HUSKHE BOJHIHIL — 00Iee MOJIOJHIM CRIATIATHIM 06/1aCTAM, TAK Hie
KaK W HHTPY3HH XPYCTAJEHOCHHX TPANNTOB, eCTECTBCHIO0, YTO KOHTPOJMpYe-
Mbl€ HMH IIECMATHTEL PACHPEIETA0TCS BO BPEMEHH aHAIOTHYHLEIM 00pasoM.

Yuenpmenne raybumHocTH 00pasoBAHHS HErMaTHTOB  COIPOBOZKIAGTCS
HE TOJBKO IOBBIIEHHEM TeMIOEPAaTyphl UX KPUCTALIN3AIME, HO OJHOBPEMEHHO
npubInKeHneM CpeHEX YPOBHeH IOKaJuW3alHH K MCTOUHHKY IIerMaTHTO-
obpasylomero Marepmaza — MaTePUHCKOMY odary. ¥ KBapi-I0JeBoIInaro-
BHIX W MYCKOBHTOBLIX HerMATHTOB MaTepuHCKHe odarm me mapectHol. Ilo pac-
wernaM ganaeiv (Hukamopos, 1971), paccrognme oT mpejmoJiaraeMoro ogara
0 YPOBHA JOKaJAW3aluu, MpH TepMmdeckoM rpajmente 50 rpai./km cocras-
asier okoso 1 kKM, a mpu Gojee MOJOTHX I'PAJHEHTAX — 3HAYHTE]IBHO GoJbITe.
PenroMeTaJibHBE NMErMaTHTH, KaK IPABHJIO0, PAclojaraiTci B JK30KOHTAKTe
matepuacknx rpampuros (Comomos, 1971), peske — HemocpencTBEHHO B dHIO-
rouraxrosoit ux some (Jleomrnes, 1965). llogapnawoiiee GoaBIIMHCTRO Xpy-
CTaJeHOCHBIX MerMaTHTOB 3aJeraeT HEImOoCpeJCTBeHHO B MaTePHHCKUX I'pPaHH-
rax (Coroaos, Ocmmcrmit, 1969).

Jra BAKOHOMEDPHOCTH TAKKE OLIPeelfgeTcs COOTHONIGHHEM IapaMeTpoB
cpejisl W CBOMCTB 1erMaTuTo00pasylomuX pacmiason. B meramopdmueckux
noacax JokeMOpHs, rjge WMeX MeCTo PaBHOMEDHBIH nporpes Meramopduuec-
RUX TOJI, 0 TUeM CBHETEJAbCTBYET NMINMPOKOe IJIOMIAJHOE pacupocTpaHeHne
nopoj, MeraMopuaoBaHHLIX B yeaoBuAX ogHo#l Parmmum ([ebosmmemit u np.,
1971), cymecTBOBAJIM TIOJIOrHe TOPU30HTANbHEE (4, BO3MO/KHO, H BepPTHKAIb-
HLIE) TEPMUYECKHEe TpPajHeHTHl, HEe MCHLITABIINEG BHAYHTEIBHBIX KoJebanmil
Bo Bpementt. OueBHIHO, UTO JABACHUS B DIYOHHHEIX 30HAX TaK:Ke OTIMIAIHCH
cTabMIBHOCTRI0. B 9THX yCI0BHAX HEIMATHTOBHE PACIIABHI, jajke GIH3RHX
K OBTEKTHKE COCTABOB, MOINIH METPHPOBATH HA OTHOCHTEJBHO OOJbBIIME pac-
CTOAHUS, He WCIBITHBAs (AaszoBHIX nepexonos. BuguaMo, MMeHHO dTOH IpHIn-
HOIl, HapAay ¢ OJM30CTHI0 NErMATHTOBHIX DACINIABOB K OBTERTHYECKHM,
obpiicHAeTCA caIabo BHpAsKEHHAA 30HATLHOCTD NErMaTHTOBRIX II0JeHd Y KBapI-
[0JIeBOMNATOBEX ¥ MYCKOBHTOBBIX HerMaTUTOB.

B Goaee moiojpix mogcax, ¢ KPYTBIMH TpajHeHTAMH TeMIepaTyp M JaB-
JdeHnil, 3HAYATEJNHHBIMI MX M3MEHCHHAMH BO BpPeMeHM, PACIJIABEL C ITHPOKHM
MHTEPBAJIOM KPHCTAIM3AMME M BOBMOKHLIM Giarofapa «aHXHOBTEKTHIHOCTH
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COCTABOB» TEPETPEBOM, HE MOTJIN MUTPHPOBATH HA CKOJBKO-HUOYb 3HAUNTEID-
HbI¢ PACCTOAHHA. B 9THX YCIOBHAX JlasKe HEe3HAUYMTEIBHOE ITOHHKeHHEe JaBlie-
HUA BBHIHIBAJNO OT[EJEeHHe BOJLI OT paciiiaBa W, KaKk CJIEJACTBHE, IOTEPD
renaa (300—100 ram./r ormenmeineitcs Boge; Kaguk m ap., 1971) u nmepexor
JacTH paciiasa B TBepayio ¢asy. llepememascs B HEOQHOPOIHOM TEeMIEpPaTy -
Ho-0apHUIECKOM IoJie, paciiaBhl cOpackBalm B NEPBYI0 04epe[b Hambosee
TYTOIIABKYIO YaCTh B BH/e KBapPI-IIOJEBOIINATOBEX TeTMATHTOB, 3aTeM OoJjiee
JIEPKOILTABKYI0 B BHUJIE MYCKOBHTOBHEIX AJBOMT-CIOYMEHOBHIX W T. 1., opmm-
pysa mermaturosbie moss u «ryuxmy (Comomos, 1971).

B somax ofpazoBaHHA XPYCTAJXeHOCHHX MNEIMATHTOB TeMIEpPATYpH BMe-
MIAONMX TPAHATHEE WHTPYSUBEL TOPOJ] OBIIM HACTONBKO HUBKEMH, 4TO IIETMa-
THTOBBIE PACILIABHI, HACHINIEHHLIE JETYIHME I DOTOMY YyTKO pearmpoBaBHINe
Ha W3MEeHCHWEe BHEINIHero [JaBJIeHHS H TeMIepaTypH, MOIJIM IepeMeIfaThesd
TOJIBKO B IpejellaX aluKaJIbHBIX 9acTell HHTPY3HBOB H B Y3KOIl moJoce Jo-
CTATOYHO IPOTPETHIX IOPOJ B BK30KOHTAKTE.

Boieopgs

1. I'pannTHEbe merMaTuThl, GYAYIH HPOM3BOIHBIME IIPOLECCOB Juddeper-
HUAMM B MarMaTHIeCKHEX M MeTaMop(muecKux cmereMax (ocTaTodHBIe pac-
miaaBsl, jgufdepeHnIUATBHEIR aHaTeKcme, MeTamopdmueckas puddepeHmma-
mus) QUKCHPYIOT B BUJE OTYETIUBO BBHIPA;KEHHON 30HAIBHOCTH NPOABIEHUA
nponecca guddepeHnEATNE Ha CAMBIX PA3IHYHBIX YPOBHAX: OT OTJEIBHBIX
HerMaTHTOBHIX TeJl [0 IeTMATHTOBLIX HPOBHHIUE ¥ IOACOB.

2. OcrHoBHO#I 0COOEHHOCTBIO mponecca JudpepeHUANIN  TPAHUTHLIX
NerMATHTOB FABIAETCSA er0 eJHHAf HaIpaBIeHHOCTh W HOBTOPAEMOCTH aHalo0-
IUIHBIX ATAIOB HA BCeX YDPOBHAX B HPOCTPAHCTBEHHOM U BPEMEHHOM ILIAHE.
ITocieoBaTeIBHOCTh HTANOB CTAHOBIEHUs OT/EIABHOIO IOJIHOMH(depeHu-
POBAHHOTO METMATHTOBOTO TelIa JaeT HpeJICTABIEHHE 0 PASBHTHH BCETO PAA
IPAHUTHBIX [eTMATHTOB, HE TOJIBKO IMOBTOPAA WX DBOJIOIMIO, HO W IpeJBapAA
ee (IOCIe0BATEILHOCTE 30H B TeJaX IIPOTePO30MCKHX IeTMATHTOB pasBopa-
qHBAETCH B DBOJIONHU BCETO pAJA TPAHATHLIX IIETMATHTOB B IOCJAEAYIONINE
suoxu). B 5ToM cMEICTe 9BOMOIAA TPAHUTHEIX LETMaTHTOB HambGomee yGepm-
TEJBHO IHOJTBEP:R/AAET HPHMEHHMOCTE OHOTeHeTHYeCKoro 3akoHa [exkrems—
Mmanepa K MHTEpIPETAIHH 9BOJIIOINHE TeO0JO0THIECKHX IPONECCOB B TOM €ro
Bujie, Koropii chopmyruporan . B. Pysxreuer (1965).

3. MopmammonHoe JeJeHHe IPAHUTHBIX IIETMATHTOB OTpasRaeT 00beKTUB-
HBIE 3AKOHOMEPHOCTH MX HBOJIOIWH: TeHICHIWIO K CO3JaHUI0 Bee Gojee CIIOK-
HBIX CHCTEM W CTpPEeMICHHEe K BBHIIEJEHUI0 BHYTPU KajKA0l CHCTEMEI IpOCTeii-
MUX, B HUjeale — MOHOMHUHEPATbHBIX eJIHHHLL.

4. MopMamun TPAHATHBIX IETMATHTOB IPEICTABIAIOT €000l THIHIHEIE
TOMOJOTHIECKHE DB, Pa3BOPAYMBAIONIHECT B B3aKOHOMePHOH IociegoBa-
TeabHOCTH cyOdopmanuit. Bryrpr dgopmanuii BO3MOMKHO BEIeJIeHHE Iapaj-
JeJIbHEIX BeTBell (HanpuMep, MHKPOKIMHOBBIX — KAJIUHEBHIX H IIATMOKIAB0-
BEIX — HATPOBBIX IerMaTuToB) 0e3 HapyHICHHS eJNHCTBA B IIOCTPOGHHN BCeil
cucTeMbl (OPMAIMOHHBIX DALOB.

5. Ilpomeccrr pudgepenmumanuun B IpaHUTHBIX HerMaTHTaX MMEIOT DHEpre-
THYECKYIO OCHOBY H OTPayKA0T B3aHMOJECHCTBHE H3MEHSIOMIUXCH BO BPEMEHIL
HapaMeTpoB Cpeibl W IMerMATHTO0OpPA3YIOMMX PACIIIABOB. JBOIIONUA TPAHAT-
_HBIX TIETMATHTOB TeM CaMbIM MOJKET PAaCCMATPUBATHCA Kak oTobpaskeHme o6-
meil SHepreTHYecKod HBOJIONUM 3€MHOM KOPHl M YacTHHEIX ee IIPOABJeHHIl
(Ponon, 1964).

55




B. IO, XETPOB

COBPEMEHHOE COCTOAHHNE IPOBJIEMBI TEHE3NCA
MYCROBHTOBBIX HEI'MATHTOB

HoBoe 0 B3amMOOTHOIEHHMAX BOJB M CHIMKATHON MATMBI
B rayomHax Jemum

3a mocaennue 10—12 xer Gmarojaps SHAYMTEIBHOMY DOCTY OKCIEPHMEH-
TANBHOW TeXHUKHM OHIN IOJYYeHH HOBHE J(AHHLIE, I03BOJAIONIHE € WHBIX
MOBHIHA PAcCMOTPeTh HEKOTOPHE CTOPOHBI TeHe3WCa MerMATHTOR.

Hanbonee BasKEHIM B NOHNMAHAHN TETMAaTHTOBOTO ITPOLECCA ABJIAETCA
yeranorlenHbi eme B koune 50-x rogos dart obA3aTelbHOT0 W3HAYAILHOLO
OPHCYTCTBHA B IDAHATHOM pAaciiape JoBoabHO Goxbmmux (mo 4% Bcero pac-
nnasa) xoxmuecte Boxs (Llerpos, 1972). Eme B 30-e roma A. E. @epcman
(1940) mpenmomaral, 4T0 pOKIEHMe MErMATHTOBHIX KU/ CBSI3AHO C «OCTATOU-
HOi1)» IPaHUTHOM MarMmoii, ocobeHHO oGoramennoit Bojoit. B macrosiee BpeMs,
KOT/la M3BECTHO, YTO Jio06asd TpaHHTHAA Marma o0ssaTelbHo 00OTaleHa BO-
J0if, He UPHXOJUTCH IPEJTIOJNAraTh CYMECTBOBAHAA CHeNM(HUIecKoil mermatu-
ToBOM ocrarTounoit marmui. Hamo pgymars, 9ro mermarur B ompeeseHHBIX
YCIOBHAX MOKeT farh diobas rpammrHas marma (Ilerpos, 1969).

BropsiM 0uYeHD CymecTBEHHEIM 0GCTOATEIBCTBOM, IOBBOJAIOIINM BO MHO-
rOM IOHATH YCIOBHS 00pasoBAHUA METMATHTOBHIX KU, ABJISAETCS MOSBICHUE
HOBBIX JIAHHBIX 0 B3AHMOOTHOLICHHAX BOJE M CHIMKATOB IIPH BHICOKHX JaBle-
HuAX u Temueparypax. IlepBele mampbie ma aror cuer GHUIM NONYUCHB eINe
B xomme 30-x romos P. V. I'opancomom. Pesyabrarmt ommros I'opamcoma,
B CHIY HX HE3aBEPIIEHHOCTH, TOJKOBAIHCH PA3IMIHO, MCXOJSA U3 IPeII0I0-
JKEHHS 00 OTCYTCTBHE CMECHMOCTH ME:KTY BOJOM M CHIMKATAMHE HEe TOIBKO
B YCHOBHAX OTHOCHTEIBHO HUSKHUX JIABICHWI, HO M BOOOIe mpu JIOOEX TeM-
meparypax M JaBJIeHAAX. JTO HPHBEIO K NPEIOoJ0KeHHI0 0 HeMaTMaTHIec-
KOM (M TONBKO YACTHYHO MATMATHYECKOM) TeHe3HCe IerMATHTOBEIX JKHIL.

OrpoMHEIe TpyZHOCTH, CTOANmE Hepe UCCIENOBATENAMH, M3YTAIOMHMIL
HOBe/IEHNe BOAHL B YCHOBHAX BHICOKMX TeMIEPaTyp M JaBJIeHHI, TpPHBEIH
K TOMY, 4T0 OmHTH l'oparncoHa Morim GHTH MOBTOPEHH TONLKO Yepe3 25 Jer.
B 1962 r. JI. Kemnemu ¢ corpynmuramu (Kennedy at al., 1962) moxasamu,
9TO BOJA M KPeMHHeBasd KHCJ0TA CMEMIMBAIOTCA BO BCEX IIPONOPIUAX, JaBas
e[UHYI0 OJHOPOAHYIO CMech IIPH OTHOCHTEJbHO HEBRICOKHX sHadeHmax P/T,
a mmenHo mpu P = 9.7 x6ap m T = 1080° C. Ilepsomauansmo pmaHHEEe
M. Kemuemu OHIM NPHHATH CKeNTHIECKM M BHIBBAJM JOBOJIBHO SHAYHTENb-
HYI0 KDHTHKY, XOTA B IOCJHefylomeM OHIa IOKasaHa -CIOPaBeIUBOCTL 0C-
HOBHEIX NOJIOJKeHUiT aToii pabGorel. Ocraiumeh, OfHAKO, HEKOTOPHE COMHEHIS
B TOJKOBAHWH [OJI0KeHNA Ha Amarpammax P-T TpoiiHoil TOYKH: BHICKa3bIBa-
J0Ch, B YAaCTHOCTH, HpPEALOJOKeHne 0 ee §olee BEICOKMX mapamerpax. BEuIo
HOOKA3aHO, YTO HOJHAS CMECHMOCTH BOJAE M KPEMHEKWCIOTH NPOMCXOTHT MpPH
P = 18 wbap, nosjHee faHa OneHKA 9T0il Besmumusl B 13 x6ap (Luth, 1969).
CymecTBoBaHme jKe IOJHOH CMECHMOCTH KPEMHEKHCIOTH W BOJH, PABHO KAaK
BOJIbI ¥ CHJIMKATOB BOOOMIE, Ceiiyac yike He BHI3LIBAET COMHEHHS.

Has cympennmii 0 reoJOTHYECKHX ABJGHMAX B HeApax 3eMIH aToT (akT
KpaiiHe BasieH, MO0 HO3BOJAET CYMTATH HEBOSMOMKHBIM 1 1100bie TJIyOHHHBIE
HOPONEeCCH, WAyIue ¢ ydacTmeM cBobomHoil Bommo# ((uompmoir) ¢aser, Tak
Kak Takasg asa He MOJKET CyIecTBOBaTh B Tex P-I' ycloBHAX, KOT[A JOCTH-
raeTcd IOJMHAs CMECHMOCTH BOJLH W CHIHKATA.

WNayuenme ¢uommocofepmaux CHIMKATHRIX CHCTEM BH3HBAeT ONpeje-
JeHHbIE TPYOHOCTH Jaske IJIA COBpeMeHHO#l IabopaTopHOM TeXHHKH, II0-
9TOMY HH I OJHOI'0 M3 CHJIMKATOB, KPOME KPEMHEBOM KHCJIOTHI, IOKa EINe
He OBLUIO0 JOCTHTHYTO TOJHON B3aMMHOM PaCTBOPHMOCTH ¢ BOJOH M JPYTHMI
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¢aonpamu. Opuako MMewIEecH JaHHbC, OTHOCAIMECA K CPABHUTENBHO HI3-
KAM 7aBJeHHAM, TOKA3HBAIT, YTO M APYrHe CHIMKATH BeAyT cefsa mpumepHO
TaK ke, Kak u kpemuexuciora. CBoKa OKCUEPUMEHTAIBHEIX JIAHHLIX 10 B3a-
HAMHOH PACTBOPHMOCTH BOJBI M CHJHMKaTOB OBIJIA jaHA HEJIABHO H. H. Xnrapo-
peim ¢ corpynammkamu (Hapuk m mp., 1971). lloxysenmnie namubie (pme. 1)
KpaiiHe MHTEPECHH, TaK OHM IOJTBEPIKIAI0T CKABANHOE BEINe I, KPOME TOTO,
MOKASHBAIOT BAYKHEIE TEOJOTHUCCKHEe pA3IH4YNA B PACTBOPMMOCTH KpeMHe-
KECJOTH ¥ Jpyrmx cmimkaros. Hax Bupmo ma pmc. 1, pacTBOPHMOCTE BONIHI
B moJeBHX moartax u medenmue GoXbIIas, UYeM B KPeMHEKHCIOTe, OJHAKO Ha-
omomaerca oOpaTHasg KapTHHA IO

OTHONICHHIO K BOJHOMY Qaonuy, p’;gﬂp
B KOTOPOM KPeMHEKHCIOTA 3HAYH-
TeapHO (OJee pacTBOPHUMA, UYeM
HoJIeBHIe IITATH. Ll
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Puc. 1. CoeraBsr paczasa B mapoBoii (passl BOJHBIX CHIMKATHBIX cuctem upn P-T yeao-
punx coamgyea. (Kapme m ap., 1971).

Puc. 2. Obaacts remepanil MarM H HAOPABJIeHH:d 3aCTHIBAHMA ANHTA H NErMaTHTA Ha
(one B3aUMOOTHOLIEHHI KPEMHEKHCIOTHI M BOJBI B YCAOBHAX BBRICOKOrO JIABJEHHs M TeM-
neparyp.

1 — HWKHAS PPAHHIA METACOMATo3a; £ — OOJACTH IeHepaluMm IPAHMTHON MarMEl; § — HanpaBIeHHs
KPHCTAJLIMSAMK NErMaTATa; 4 — HAUpaBIeHHe KPUCTAJLIMSAIMHM ALJuTa. Touxu A, B, C xapaxTepu-

SYIOTCA ClelYIONEMHE TePMOTHHAMMYECKMME YCJIOBHAME (COOTBETCTBEHHO): T=1080.' 90'0. 300°C; P=
=9, 7, 6—8, 3 K6ap. Jlmarpamma cocTasjeHa no parHbM I'. K. Kenuenn n np. (Kennedy et al., 1962).

Jlaapaeiimee paccMoTpenue ocoGeHHOCTeH B3amMOAEHCTBHA BOJBHI M CHIN-
kaTa yjnofHee BeCTH Ha OCHOBe pHC. 2, KOTOPHI HpejcTaBiser cofoll KOIMIO
opuraHanbHoi jamarpammsr J|. Hemmegu, rje sKcmepuMeHTaJbHbIC [aHHbIe
CONMOCTABJIEHE € TeOJOTHYeCKHMH YCIOBHAMH, TOCIOACTBYIONHMH B 3eMHOI
rope. Komeuno, Takoe comocraBienue MozkeT OHTH CHeJaHO TOIBKO YCJIOBHO,
TAK KaK TeMIepaTypa M JaBjleHHe B HepaxX 3eMJH IOCTENeHHO IOBBLIAITCH
OT HyJA 0 OYeHb OOJBIIMX BeAMYHH, Torja Kak Ha gmarpamme J[. Hemmeau
TOPeIycMOTPEHO H3MEHEHHE TOABKO JIaBJIeHNA, IPH TOCTOANHOM TeMueparype —
oxoxno 1000° C u smme. Hpome Toro, mamboliee BRICOKOE 3HAYEHHE TeMIepa-
Typa upuobperaer IpH HE3KUX JaBIeHAAX, a [0 MePe er0 MOBBINCHUA U yBeJIu-
ueHWA B3aMMHOTO PACTBODEHHA BOAH M KPEMHEKHCJOTHl TeMIepaTypa mocre-
neEHo cHEKaercsa. Tak, HampuMep, cOBIAJieHNe 3HAYeHMH JapieHnii H Temie-
paryp B IpejmoJaraeMBX He[paX W YCTaHOBICHHHIX Ha JHaTpaMMe HMeeT
MecTo mus rayome mopsaaka 20 KM, Torja KAk JIA MEHBIINX ray0us TeMm-
mepaTypa Ha jmarpaMde BhIIe, YeM B HeApax.

Kak mokasmBaer amarpaMMa, TeHepHpPYIOIIas MarMa pPe3K0 HeJOCHIIIeH-
pa Bomoit. Ommramu X. Bunkaepa m X. Ilnmarema (1968) ycramomnemo, uro
HBTEKTHYECKMIT TPAHUTHEI COCTAB BEIIABJAETCS TOJBKO HAa IEPBHIX dTamax
npomecca. Ilocaepyiomee paske HeGoJbINOe NOBHIIEHHE TeMIEPaTypHl Bejer

57



K HM3MEHEHWI0 COCTaBa BHILIABJIEHHOTO IPONYKTA W K OCOOEHHO CHIBMON He-
JlochIMeRHOCTH pacmiasa Bojioii. Obmee mormomenne BogHOM (ass majwHreH-
HeiM pacmiaaBom B onbitax ¢on I[Inmarema cocrapasio Gomee 17% neero Beca
pacnimaga. llo Bceit BepoaTHoCTH, B rIyGHEAX He MOIJI0 HAXOJUTHCH TAKOTO
GOJIBIIOr0 KOJMYECTBA BOJBL, CIEOBATENHHO, BOJAA B MATMATHIECKOM pac-
nrase Gyjer pesxo medumurma. O jeduiure BoAE B MarMaTHIECKOM paciiaBe
ropopur H. B. Bopmem (1970) B masectHoii pafore mo THIpOTEpMANBHLIM
garonam. Ha orpomusii gedEmET BOgE B HaJMHTEHHEIX MATMAX ofpamarn
raxixe saumanne u H. V. Xurapos ¢ coasropamu (Kagux u ap., 1971). Tlo ux
TpecTaBleHUAM, B yCJIOBHAX NalHHIeHe3a TPH JaBIeHusx 4—6 xbap marma
ABJACTCS MHTCHCHBHBIM [OIVIOTATENEM BOAHOTO (uonta, Kak naubosee medm-
LUTHOIO KOMIIOHEHTA BOSHHMKAIOIET0 3BTEKTHYECKOTo pacmiasa. B saBopa-
TOPHBIX YCJHOBHAX WMHTEHCUBHOE IIOTVIOMIEHHE pAaCILIABOM BOIBI, KOTOpas
BLIJIOJIAGTCA 0OpH 00e3BOKUHBAHHE BHYTDPH CpeIE, Iepejaiomieii jaBieHue
(mupoduaanTel, Tadbku), HaGIOAAT W aBTOP ¢ COTPYAHAKAMM PR MOJEJIn-
POBAHUI HOPHPO/HBIX TMPOHNECCOB KPHUCTANIH3ANMA MArMbl B YCJIOBHAX BHICO-
KUX M CBEpPXBHICOKUX [aBJIEHHIA.

Becn moBceyineBmbiil OIBIT M3yUYeRus 3eMHOHE KOpH M reodumsmueckme naH-
HEe 0 TIyOHHAX 3eMiIu TOBOPAT 0 HEBO3MOKHOCTH MpPeIloI0sKATE, YT0 B 38M-
HOI kope Ha TaAybunax 15—20 kM obmee cojepikanme Boasl npesbiaer 17 —
18% ob6sema ropmanrx mopoyx. Ma aToro mosomenus caeyer eme OfUH BbIBOJ
0 TOM, 9TO BOJHBIE DACTBOPEL KaK CaMOCTOATeNLHAsS (aza, OTCYTCTBYIOT HA
riayOuHax TeHepALH MarMbl, W, TAKHM 00pasoM, /IS DTOH TIyOUHHb caeayer
HCRIIOYUTH BCE TMPEAM0JIoMKeHIA 0 KaKoM-TH00 BO3/eHCTRUN BOIH HA CHIMKAT-
HOe BemiecTBo. Ecam majxe mpeimono:kuTh, 9T0 B KaROM-TUO0 YYACTRKE 3eM-
HOWl Kopw, Haxopauemcs B P-T yclosusix BulIne TaBIeHHI U TEMIEPATy P
reHepanuy MarMel, 10 KaKOH-IH00 IpPHYNHE BOSHAKAET KOHIEHTPALMA BOJ-
HOMI (haskl, TO OHA HEMEJJICHHO HATHET JIeiicTBOBATH HA MPHIEraloliue K HToil
dase wacTm cnamKara WK IVIaBeHDb, U CPA3y BO3HHKHET HATHHTEHHAH MATMA.
ITponece o6pasoBanms Marmpl GymeT TpoA0JIKATECS [0 TeX mnop, HOKa He He-
4Yeprnaercs BCS BoJHAs (asa, TaK KAK IPE/II0JNOKATH HMCUepIaue CHINKATA
HeBO3MOKHO. llpuBejiennbie BLUIe paccy:KjeHus MO3BOJAIT TOBOPHTH, YTO
HOABUBLIAACA TATUHI@HHAA MarMa ABIAETCA eJMHCTBeHHOM JRUIKON ¢asoii
y/ke Ha IIy0uHax ee TeHepAIUHW M HTH TIYOHHE MOMKHO PACCMATPHBATH KAR
HIFRHIO0 TPaHUITY MeTacoMaTHYeCKHX npoueccos. OEmuaaTh TMoABIeHHs BOJ-
HBEIX PACTBOPOB M METACOMATO3a MOFKHO TOJBKO BB HTOIl IPAHWIN, THE BO3-
MOKHO 3aCTHIBAHME MATMBl M OTAeJeHNe OT Hee BOAHBIX PACTBOPOB, WJIH, TOY-
Hee, B TeX YCJIOBHAX, KOIJ[a PaCTBOPHMOCTE BOJbLI B CHIHKATAX PE3KO CHU-
BUTCA M cBOGOHAA BOJA HMe CMOKeT OHITH IEIHKOM PACTROPEHA B CHJIIKATE.

Ammrosoe n HerMaTHTOBOE HalpaBJIeHH S
OCTHIBAHNA Marmhbi

B macrosmee Bpema Bce Goxbiiee m GoiblIee UmMCI0 CIEIUAINCTOB BO3-
Bpamaerca K npexpcrasienmam A, E. Mepemana 00 msHagaabHOE Marmarmye-
CKOIl IPUPOJTe TeIMATHTOBBIX KM, TOCKOJABKY IPHBEICHEBIC BHINE MaTepPHaITHl
TOBOPAT 00 OTHOCHTENBHO MAaTOi pPealbHOCTH MPENOT0MKeHH 0 TeHesmce
HerMaTHTOBHIX KU B pPe3yJdbTaTe TOTBKO MeTacOMaTHYeCKHX IIPOIECCOB.
Onmako B oramame or mpepcrasiennmii A. E. Qepemana caenyer mpeimoza-
raTh, 9TO HErMaTHT MOKET TAaTh He HEeKOTOPHHE THOOTeTHUYeCKU «0eTaToY-
HbIA pacmiiaBy, a o0bYmas TpaHATHASA Marma, KorTopas cojepmur 2—4%
Bojbl. JTol BOAE, Kak mokasann pacgerst P. Jlskamca m K. Bopmema (Jahns,
Burnham, 1969), pommmo xsatuts Ha (opMurpoBaHEe OGLITHBIX HErMATHTORBIX
. OHn morasamm, 4To npu copepsmanum 4% BOIHI B ITAPOBOM MATMATHYIE-
CKOM Tejle (popMEpyercs IerMaTHTOBAA KUIA, B KOTOPOil TeHTpaJbHAS 4acTh,
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HMeIaA pasHple NerMaTHTOBEE CTPYKTYPHl, 3aHAMAaeT He MeHee [T0JOBHHEL
ee Jmamerpa.
: KHpncranmusanmsa oOBYHOTO TpaHWTa, AIMHTA W IerMaTHTa, TakuM o06-
PasoM, MOYKeT WITH H3 OJHOM W TOIH ;Ke MarMil, HO B COBePUIEHHO Pa3THUHBIX
yeaopuax. ['paHANT MIM amIAT KPUCTAIIU3YIOTCA TOI/A, KOTJA TPAHHTHAS
MarMa IomajiaeT B YCJIOBUS, TJle BO3MOMKHO OTJIEJCHHE BOALL OT OCTHIBAMOIIETO
HHTpY3uBHOTO Teda. B Tex ke ciayuasx, KOTJa BOMHBIL (uiions He HaXOLUT
BBHIXO/Ia M3 MAarMaTHYecKoTo GaccefiHa, MAeT MEIMATHTOBAS KPUCTATIN3AI[NA.
O6a pTH HATPABJIEHHA — AILIATOBOE ¥ IETMATHTOBOE — IOKABAHLI CTPEIKAMI
Ha puc. 2. XapakTepHO, 4TO ANIHTOBHIL M TPAHUTHBIL PACILIABEL TOJHOCTHIO
OCTHIBAIOT TPH JOCTATOYHO BEICOKOH TeMmeparype, B oflmeM paBHOM Temmepa-
TYype KPHCTAJIN3ANNE FPAHATHOrO pacmiasa. ToT jke paciias, JHIIEHHBIH
BO3MOKHOCTI OT[ATH BOJY B OKpY/Raiiee IPOCTPAHCTBO, HAYMHAET KPHCTAI-
JIM30BATHCA U3 MArMbl. 3aTeM KPHCTANIU3ANWA NPOJIOJKALTCA W3 BOJHOTO
(aonga BIOJIOTH [0 [0BOJBHO HUBKHX TeMmmeparyp. Taroil [BOHCTBEeHHEIT
XapaxkTep 00pa3oBaHWA IMETMaTHTOBOM KHUJEL — HA NEPBHIX dTamax M3 Mar-
MaTHYeCKOro pacmiaBa, a 3areM u3 (aougHOr0 (BOJHOr0) pacrsopa — Io-
3BOJIAET 00BACHUTH M OCOOPHHOCTH €@ CTPYKTYPH B 30HAJABHOCTH, 4T0 Oyjer
pPaccMOTPEHO HUMKE.

Manpnn MeramMopduzMa 1 merMaTHTO0OpA3OBAHNE

3aBHCHMOCTH COCTABA MEIMATHTOBEIX TEI OT YCIOBHH MeTamopdusMa
BMEULAIOIMHUX [OPOL OTMeYalach y:Ke JaBHO, U Hambolee OTYETIUBO HTO GBHIIO
chopmymnuposano A. WM. I'muabyprom u I'. I'. Pogmomormm (1960), woropsie
ITOKA3a/li 3aKOHOMEPHYI0 CBA3H TUIOB IETMATHTOB € IIYOUHHOCTBIO HX 00-
pazoBanuA. J[lnda ToNHOrO HWOHWMAHMA IIporecca 00pasOBAHHA IMErMATHTOB
HEOOXOHMO IOHATH MPHIMHY TAKOU CBA3W.

Ha d¢one obnrunoil kIaccumumranum meramopdudeckux Qamumii (pme. 3)
MOKAa3aHbl 00/IaCTH TeHepamuuW TPAHUTHON MArMbl M BPEMEHHOTO CYHICCTBO-
BAHNA MHTPY3UBHON Marmbl, Kak KHCIOM, Tak ¥ OCHOBHOM, M obJactb Bepo-
ATHOTO (POPMHPOBAHHA IETMATHTOBEIX JKHI. I'paHmmaMm 5TOro DHOJs HA
TAyOnHY CHy:KAT 00/1aCTh 3apOKAHNA IDAHATHON MarMbl, a B BepXHeil yacTu
AMArpaMMbl 06J1aCTH TErMATHTOB IIOCTEHEHHO NepexoguT B THnabuccalbHEe
YCIOBHA, I/l B IDAHUTHBIX TeJaX UMEITCS MHAPOIOBLIE IIYCTOTHI, KOTOPBIE
OTJANYAIOTCH OT NEeCMATHTOBLIX JRUJ MEHBIIHMH pasMepaMi U OTCYTCTBHEM
4eTHOM 30HATBHOCTH.

Pasmmans mesmpgy mermarmramum, (QOpMHEPYIOIEMECA B 00JacTH  (arfumil
BBLICOKOTI'O JaB/JeHHUA, OT TAKOBBIX Ke, 3aCTHIBAOIIHX B YCJIOBHAX (bﬂIUrIﬁ HHA3-
KOTO JABJEHHA, B3aKI0YAIOTCA B KOHEYHOI TeMmeparype KpUCTAJIU3alinn
IerMaTHTOBOTO Teja M COCTABA PACTBOPOB, M3 KOTOPHIX H/ET KpPHCTAJIH3a-
nHA Ha DoclefHHX cTagmax gopMmuporanms mermartmroBoi srmiael. Ha pme. 4
JaH OpHMep S5BOJHOIHH MYCKOBUTOBOIO W 3aHOPBIIIEBOTO IerMaTUTOBLIX TeJ.
OnHEEM H3 IJIaBHBIX Pasiamaumil B uX o0pasoBamuu sBJIAETCH TeMIeparypa
BMEIaIUX M0Poj, KOTOPad CTaBUT IIpefie]l TeMOepaTypaM OCTHIBAHUSA IIerMa-
tuta. MummmaibHag TemMmeparypa, IIpU KOTOPOM 3aRaHIMBACTCH KPHUCTAI-
IH3anyA AApa NerMaTHToBOTO TeJIa, He MO;KeT OHTH HHKe, YeM TeMIeparypa
BMEMIAKIUX Topoi. Bropoi mpuanHoil pasauums sBJISETCA JABIEHNEe, P KO-
TOPOM IIPOMCXOANT KPUCTAJIHBANUA IIeTMATHTOBHIX oOpaszosanmii. [lapienme
B IIEPBYIO 0Yepe/b BJINAET Ha KOHIEHT DA PACTBOPEHHOTO BEIeCTBa BO (iIio-
upaoM pacrsope. Taw, mpm pasrenun 4—06 rGap, Korga UueT 0oKOHYATENHHOE
dopMupoBaHEMe AApAa MYCKOBHTOBOH MerMATHTOBOM FKHIE, COJEp/RAHHE pac-
TBOPUMOTO BelmecTBa cocTasiser me Mmenee 15—20% mcero ¢uromza m pac-
TBOpAINAA cHoco0HOCTE (IIionja HCKIYUTENbHo Beduka. [lpu jpasiennn
1.5—2 xbap, Korga GopMEpPYeTCH 3aHOPLINEBLI TerMaTuT, 06Iee KOJUICCTBO
PacTBOPEHHOTO BemIeCTBA He MozkeT Obith Gouabime 5—6%, 4ro Bemer B mpo-
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necce KPUCTAJINB3ANIN K 00Pa30BaHNI0 cBOLOOPasHOM «yCagouyHoil paKOBHHED),
¢ KOTOpPOH MOKHO Hapajiielln30BaTh 3aHOPHIIL.

MarmaTmueckas KPHCTAIIH3ANNS NPOUCXOJUT B HIETMATHTOBRIX JRHJIAX
Ha mepsoM sTame ee (opmumpoBanus. B pesynsrare ofpasyercs 3oHa amiamTa
B MYCKOBHTOBHIX NEerMaTHTaX M KPHCTAAIH3YIOTCA TPAHATH, BMEITAIOIINE
saHopHIIeBHe mermaruTil (3ompi A -+ B). Ilpm yBeanwemmm comepiRaEms
BOJIHOM COCTaBJAIOIEH B MATMATHIECKOM paciiaBe, 9T0 Hem30eRHO, TaK Kak
9YacTh BEIeCTBA BRIIEIAETCA B TBEPJOM BHue, a 00liee KOJIMYECTBO JIETYIMX
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Pme. 3. Msmenenue THHA NErMATHTOB B 3aBHCHMOCTH 0T (anMaisHOro XxapakTepa Me-
Tamopduzma.

OGnactu yenosmii oGpasoBannsA: I — BHINIABKH I'DAHNTA, 2 — BHeJApHUBIIelicH KHCJ0M MAarMel, 3 — BHel-
PHBIEHCA OCHOBHOI MarmMsl; 4—7 — IErMaTUTOB: 4 — 3aHOPHIMEBHIX, 5§ — PEIKOMETAILHBIX, 6 — MYCKO-
BUTOBEIX, 7 — PeJKO3eMeNbHBIX; & — MmapoJ. Pumckumu yugpamu oGosHAYeHB! 00JACTH YCIOBHH He-
BOBMOKHBIX (I) m manOonee BepoaTHHX (II) B 3eMHOH Kope.

0CTaeTCA HeM3MeHHHIM ellle [0 mepexoja JeTyunx Bo ¢gaougayo gasy, KpacTal-
am3yercA 30Ha rpagmyeckux obpasopammii. llpudammoll WaMeHEHHS CTPYK-
TYPH CJHYKHAT CHUKeHHN® BASKOCTH MaTrMATHTECKOTO0 PACIIABA, B CBASH C 4eM
JelaeTcAd BO3MOKHOHM KDHCTAJMHB3AIHA OT CTeHOK (KpycTuduranuoHHAN
KPHCTAJIN3AIHA), YTO HMeeT MeCTO B 30HE (rpadHKm», a He KPHCTAIIH3ATMA
B Macce paciiaBa, KoTopag [maeT TUOHEAHOMOP(HOBEPHUCTYI0O CTPYKIYPY
amamroBoit 3oHH. lloka HET ocHOBaHWIT mpegmoNaraThb pesKoe CHIKEHHE
TeMIepaTryp KpHUCTAJNIN3anuy TpapuiecKod B0HEL.

Cremylomas 30HA — 30HA IErMaTOM[a — SABHO KPHCTANIN3YETCH YiKe
u3 (uromma. llpmdgem cefiwac MEI MoskeM yKasaTh NPUYHAHY KPHCTAIIM3aIlHE
HMEHHO Takoi 30HEHI, a He Oodee ciomuoi mopoxsl. Ha pme. 1 65110 mokasano,
970 B BOJHOM (DIIOHJE IOIEBOIINATOBAS COCTABIAIONAS IOKABHIBAET I'OPA3JI0
MEHBIIYI0 PacTBOPHMOCTEH, YeM pacTBopuMocTh KBapma. lloaTomy mepsoit
KPUCTAJIH3YETCA MMEHHO 5Ta IIOX0 PACTBOPUMAS COCTABIAION[AA H TOIBKO
DOTOM HET KpHCTAJJHM3anuA KBapreBoro sapa (F—G), 3a KoTOpPEM clegyer
KpHCTAIIN3anusa MEHepakoB saHopbima (H—L).
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Hpaitge maATepecHo pasobpaTh NPWIMHY KpPHCTANIU3AIMI MYCKOBHTA.
B3auM0OTHOIIEHHS MYCKOBHTA W OPTOKJIA3A PACCMATPHBAIHCH DPAIHIHEIME
HMCCAeIOBATENAMA. Y CIOBAA HX DPABHOBECHS PasbUpalImch HA HpPHEMepe paja
BechMa WMHTEDECHEIX JHATpaMM, OJHAKO TOYHLIX NAHHKIX 37€Ch IOKA  eme
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Pue. 4. Pazanuus TenroBoif MCTOPHH MYCKOBHTOBBIX (@) W 3aHOpBIIEBLIX (6) HErMaTHTOB
B nponecce WX (hopMHpoBaHHHA.

I — HK30KOHTAKTOBAA 30HA BMemawiqux mopon; II — obaacrs acumMunAmun; II[—VI[ — 30HH
nermarura: III|— ammarosan, III' — rpagurnad, IV — rpadudeckan, V—nermaromgnan, VI — Keap-
1nesoe aupo, VII — aagopsimeid. A, B, C u 1. 1. — reoassl A, E. ®epcmana (1940). Temmeparyphi:
Ty — BMematomux mopon, T, — KpUCcTanaIM3anuw rpadura, T, — BHeIpeHHe Marmel. HlupHumu
AUMUAML TTOKA3aH XAPAKTED H3MEeHEeHWA TeMIepaTyphl B [pOIecce KPHCTAJNIH3AINH IIerMaTHTA.

He OYeHB MHOTO. [IpegcTaBIAMTCA HHTEPECHHIMA [AHHLE, ONyOJNKOBAHHEIE
B 1972 r. memenrmvum merporpadamu L. Illroppe m E. Haporke (Storre,
Karotke, 1972), morassBaiolgme, 9T0 OpPToKIAa3-KBapIeBas  acCOMAAIMA
0IKAA  PACCMATPUBATBECA KAK ACCOMMAIUA ;o

HO3KAX J(aBJAeHHI M BHEICOKHX TeMIeparyp ?
(pumc. 5). Ilpumepmoe monoenme Mycko-  ppb
BHTOBHIX IIErMATHTOB II0KA3aHO HA pPHC. D
RUpPHON AuHumeir ¢ ofosmavenmem M, a 3a-
HOPHIIEBOTO HErMaTHTa — ¢ 0003HAYCHIEM 3.
Ha pmarpamme BHIHO, YTO CMeHA accoIHa- e
MM OPTOKJIas—KBapI, Ha acCOoIMaIHio
KBAPI[—MYCKOBHT B MYCKOBUTOBHIX IIerMa-
TATAX HACTYIaeT NPH TeMmeparypax Ha 10
120—150° C BEIme, weM B 3aHOPHIIEBHIX.

Ha sToM ocHOBAHHH, BO-IEPBHIX, B MYCKO-
BUTOBBIX IIerMATHTAX LPOHCXOXHT Golee
COBepIIeHHAS KPHCTANIH3ANUA MYCKOBHTA i
npu GOJBIIMX KOJMIECTBAX CAMOTO MIHE-
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Pure. 5. Yeaosna KpHCTALIH3ANME MYCKOBHTA H OPTORAA3a B MYCROBHTOBBIX (M) m zamo-
peimessix (3) nmerMaTHTOBBIX RHIAX.

Venosna paBHOBecHA npusofaTeA mo B. IlToppe m E. Kaporke (Storre, Karotke, 1972).

OYTH MOJHOCTHI0 MBPACXOAYeT Bech KaJWili H TIAMHO3EM M HA KpHCTAI-
JAM3AIMI0 MYCKOBMTA MaTepmaja IpPAKTHYeCKH He ocramercs. Bo-sropurx,
5TAal KOHIA KPHCTAJIM3ANNH [erMaToHfa M HaJala KPHCTANIH3aNHH Aqpa
B MYCKOBHTOBHIX ITerMATHTAaX OTHOCHTeIBHO pacTAEyTH Bo Bpemenu. Ha
mpapoamMoit amarpamme ot P-7' yca0BHA Kak pa3 H ABIATCA 001acCThHIO
ganboTee MHTEHCHBHOM KPHCTAIM3AMHE MYCKOBHT-KBAPIEBOI accOMHAIEE.

Brigeaenme B KOHNEG KPHCTAJIA3ANMAN IIECMAaTHTOBOTO paciliaBa KBapii-
MYCKOBHTOBOIl COCTABIANEH Mo3BoIsAeT HaM Oojee JeTalnbHO pPaCCMOTPETh
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RPHCTAJIH3AIHMI0 KBAapI-MYCKOBHTOBOTO 3aMemaimiero KoMIuiexca. B mod-
Hom cormacun ¢ P. [lmancom m K. Bapremonm (Jahns, Burnham, 1969) mur pac-
CMATPHBAEM €T0 Kak MeracoMaTmieckoe ofpasopanie, BO3HHKAWOIEe B CIy-
1ae momajaHusa 0CTATOYHOro pacmiasa aToro Tuma (T. e. atux P-7 yeaopmii)
B paHee 3aKpPHCTAJIH30BAHHEIE 06IaCTH — B AIIHTORYIO WM TPa@uIecKy o 30HEL,
a WHOT/IA M BO BMemaloIlue rHeiichl. BeiecTso 5THX 30H He PaBHOBECHO ¢ BHEI-
PABIIAMCA (IIIOMI0M, OHO PACTBOPAETCH B NOCIELHEM, 4 Ha MECTe pacTBOpeH-
HO{i IOPOJBI PasBUBACTCH KBAPI-MYCKOBHTOBHIT 3aMellaromiuii KOMILIEKC,
HaXOAAMMIICS B IOTHOM PABHOBECHH ¢ (IIOHMIOM HTOM CTaaum.

B cBasu ¢ BHCKasaHHBIM TOXBKO 9TO IpeJCTABICHHEM 0 KBapI-MYyCKOBH-
TOBOM KOMILIEKCe Kak 00 oJHOH M3 cTajmii KpHCTANIN3AUH NerMATHTOBOTO
(riomna, caesyer BHICKAsaTh COMHEHHA M 0 BOAMOMKHOCTIH ofpasoBannsa Tar
HasHBACMOTO (TPEIMMHHOro» Myckosura. Hpucrammmsyscr B Buge kBapi-
MYCKOBHTOBOTO KOMILIEKCA, MYCKOBHT He MOKT OJHH 3aMeIaTh MIHEPAaJbl
TerMaTHTa: BLACIATLCS O/(MH, BHE CBASH C APYTHME KOMIIOHEHTAMH ROMILIEKCa,
OH HEe MOKeT. B 9ToM oTHOmeHHH MYCKOBHT HAXOIMTCS B COBePIICHHO HHBIX
yeaosuAx, vem KBapi. Brijensscs oqnm B KBapuesom sjpe, KBapii 03 Tex ke
hmionios B cocTosEHM 06pABOBHBATE W MOHOMHHEDAJBHEE <3aMENARILHe
ROMILIEKCBI) I JaBaTh Takue 00pasoBaHmA Kak amorpaduyeckue cTPyKTYpH,
B KOTOPHIX KBapI[ 3aMeHlaeT paHee BLeJWBIIMIICH moJdeBoii mar.

Boisogm

1. O6asarenbHoe TpPHCYTCTBHE BOALL B TPAHATHBIX MarMax IO03BOJISET
mpejinosararb 06pasoBanne IMerMaTUTOBEIX JKHJ 34 CUeT OOBIMHOIN TPAHATHOM
MATMbl, & He crnenu@uYecknx mOpOuil ocTaToYHOI Marmel, oboramennoil BoJoii.

2. MopMUPOBAHME WETMATHTOBHIX JKMJI WAET B TOJHOM  COOTBETCTRII
¢ npejeraiaenusamu A. E. Mepcmana, ecan rpannrHas Marma Oyner BHeApeHa
B Takue yCJIOBHs, T/1e B IPONEcce ee OTBEPCBAHNA COXPAHAITCA BCE COMepiRa-
ngecs B Hell Jerydme Bemectsa. B nporusomoaoskmocts aTomy ammmt hopym-
pyercs TOTJa, Korja Jeryuue (B uepByio ouepejb Boja) M3 MATMbl VAJAIOTCA
HA TepBEIX HTanax ee KPHCTAJJIN3AIHH.

3. PaspuTie 30HAIBHOCTH NErMATHTOBHIX JKUJ BIIOIHE MOMKOT GHITEH 00D~
FACHEHO B CBeTe COBPEMEHHBIX [aHHBIX O COOTHOIICHHAX BOJIE 1 CHJAHKATA
IPOIECCOM 3aCTHBAHNA H30IUPOBANHOM OPIHI MATMEL IPH COXPAHEHNH B HOi
BCeil Cojlep7RABINEIiCA TepBOHAYAIBHO HOPHUH JETYIHX BEIeCTE. KHpaesas
AIUIITOBAS 30HA JRUILL (hopMUpYeTCA B peayiabrate MarMakpHCTAJIJIH3aIH.
Oboramenne pacimiaBa BoJoil B peay/ibraTe BEIIEJACHHS YACTH BEIIeCTBa
B TBEP/IOM BHJI@ CHIKAET €r0 BASKOCTH, 00Jerdaer KpHCTANINBAIHK IL BEIET
R YKPYHHEHUI0 KPHCTAJIOB M BELIIEJIeHHI0 rpajmueckoro nermartura. Jlaas-
Heliasg KPHCTAIIH3ANAA HJET yiKe M3 BOJHOLO pacrBopa, U3 KOTOPOTO BhI-
magaeT cHavala HaUMeHee pACTBOPUMBIA IoJeBoil Immar, GopMHpYs nerma-
TOMJIHYIO 30HY, a 3areM HauboJiee pacTBOPHMEIT KBapil, obpasyommii ANPO.

B nusax semmHO#f KOpH B yCIOBUAX BHCOKHX JaBJICHMI, Ije PACTBOPHMOCTD
KPEMHEKHCIOTEL BeChbMa BeJHKa, 3a CYeT KOHIEHTPHPOBAHHOTO (IIOHIHOTO
pacTsopa (opMEpyercs CIIONTHOe KBapiesoe sipo. B Bepxmux ropu3oHTaX
8eMHOM KODHI, T/le B OCTATOYHEIX DPACTBOPAX KOHIEHTPAIHHA KPEeMHEKHUCIOTEI
TOpAas/lo HUFKEe, BOBHHKACT AP0 C 3aHOPHIIIEM.

4. Xapaxtep MuHepaxoo6pasoBaHus B JKHJIe 0UEHD UOTRO 3aBUCHT OT ye-
JOBHH KPHCTAJLIMBAIME, YTO B 3HAYATEJBHON CTOIEHI OIPEJEIALTCA YCIORM-
AMI MeTaMOp(E3Ma TeX MopoJ|, B KOTOPHe BHEJPHIACH H T/Ie 3aCTHBAJA TerMa-
THTOBaA JKUJIA.

9. MyckoBHTOHOCHOCTH merMaTHTOB ompenexserca P-T YCIOBHAMH,
TOCHOACTBYIOIMME B IPOIecce RPUCTANIM3ANMY I[JIABHOM MAacchi BemecTBa
muasl. Hauboapmee oforameHme TerMaTHTOBHIX KU MYCKOBHUTOM HMeer
MecTo B ycaosusax ampubonnToBoil pamum rayGmEHOCTH.



1I. TEHE31C MYCKOBUTOBBIX IEI'MATHTOB

r.r.POZHOHOB

OCHOBHBIE OCOBEHHOCTH TI'EHE3MCA HEI'MATHTOB

IIpo6Gaema reHesica TeTMATHUTOB JI0 HACTOANIETO BPEMEHH OCTAeTCA AHC-
rycemonnoil. KooprunaabHoe 3HaYenne B Heil EMeET BOIPOC O POJIM MAarMarti-
qecKoll KPHCTAIIM3AMUN W METACOMaTo3a IpH (OPMHUPOBAHHHE KDPYITHO3EPHMI-
CTHIX ¥ THTAHTOBEPHMCTHIX arperaTos MHHEpajoB W HX 3aKOHOMEPHLIX Tpadu-
qeckux cpactanmit. VMenno B o1oil 06IacTh B3TIAAR HeCAe0BaTe el Hanbogee
Pe3KO PABIMIAIOTCAH.

Iocaeporatean A. E. @epcmama mpomodizkaloT pasBHBATH €T0 HpeJCTaB-
JeHHA, CTaBlime B OOJBINON Mepe KJIACCHYECKHMH, 0 NerMaTHTaX Kak O Npo-
AVKTaX KPUCTAJJIMBALMA MATMbl, HACHIIIEHHON JeTYYHMH KOMIIOHeHTaMH.
Iporasemkn otux npepcrasrenmii scaex 3a Jl. C. Kopmmmexum, A. H. 3a-
papunkuv, B. Hlamznepom, K. Jlapgecom u apyruMm npusHaior riaBeHCTBY-
JOIYI0 POJEL IIPOIECCOB MeTacoMaTosa M mepekpucraiiusanmu. Hamomuum,
YTO KPHTHKA MarMaTHdecKoil Teopmu merMarutoo0pasoBaHNs oOmHpajiach Ha
napaeie P. Topamcoma o6 OrpaHNMYeHHONE pPAcTBOPHMOCTH BOJLI B pacmiase,
YTO HCKII0YAI0 BO3MOKHOCTE 00pasoBaHMA OCTATOYHOI «BOJIOTCHHOI) MarMbl.

CoBpeMeHHEI NEPHO MCCTEIOBAHMII XapaKTepU3Yercs HOBHIM O/RHBJIC-
HUEeM JIHCKYCCHH KAK B TeOPeTHUECKOM aCIeKTe, TAK W B CBASH ¢ HAKOIIEHHEM
HOBHIX JAHHLIX O TGOJOTHIECKHX COOTHOIMEHUAX DABIMIHBIX TETMaTHTOBBIX
obpaszopanmii. llociaenume, Kak NpeicTaBisercs, He BCeTAA YUHTHIBAIOTCA
¢ JOJFKHOI 1OJHOTOH, 9TO Hepejko HpujaeT ob6CYHJeHHIO IéHesuca merma-
THTOB YMO3PHTEJBHBII Xaparrep.

I'eTeporennslii XapakTep HErMaTHTOB

Marepuais HabJI0IeHNI aBTOpA M AHAJM3 JUTEPATYPHHIX JAHHBIX I03BO-
JAAeT OTCTaMBATh NPEACTABJCHHe O TeTePOreHHOM Xapakrtepe IETMAaTHTOB,
@CJIM K MOCJeHAM OTHOCHTH BCe pPasiimiHble KPYIHO3epHHCTHE 00pasoBaHms,
CXOJIHEIC TI0 COCTABY € POMOHAYATBHBIMH T'DaHUTAMHM, HO CJIOFKEHHBIe pasimda-
OIMAMICH TapareHesmcaMi O HMeEOIHe pasHoe CTpoeHHe FHKMIBHBIX TeJl.
Camble paHHHe M3 HAX — IJIArHOKJA30Bble IETMATHTH — HPOJYKTH HaTpHe-
BOTO METACOMATO3a MarMaTHuecKoil crajmm mpomecca. Ofpasopanue KpyIHBIX
noppupobiract mrarnokjiaza — HamboJdee Jerko 3aMevaeMoe ero IpoABJIeHHe.
[lpn moiamoM pasBUTHH IIpolecca HATPHEBOTO MeTacoMaro3a  CO3/1aeTcs
MeTACOMATHYECKad 30HAIBHOCTH € KOJOHKOM: INEHTpadbHAs 30HA TMTaHTCKUX
BRUIEEHMIT IJIarMoKIasa, OKaWMIAIoONad 30HA KPYOHOSeDHHUCTHIX TOPOX
MIATHOKIA3-0HOTHTOBOrO cocTaBa, 30oma rpybosepmmcTnix  obpasoBammit
NIaTHOK/Ia3-0MOTHT-KBADPIEBOTO COCTaBAa M, HAKOHeI[, B30HA 3aMeIlaeMoi
HOPO/Ibl — IJATMOKIA30BEX T'DAHUTOB MIM TI'HEHCOB.
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C mopojamu mocxemedr gaszsr MarMaTmuecKoit IeATeIbHOCTH — IIJIarno-
K/I33-MOKDOKINHOBLIMA TPAHATAMH H MerMaTHTAME — CBS3AHBl  ABIEHMHT
ITHPOKO PACOPOCTPAHEHHOTO KAJIMEBOTO METACOMATO3a, PA3BUBAIOIMErOCSH
0 IIATHOKIA30BLIM METMATHTAM, B PE3Y.IbTaTe Yero BOBHHKAET METACOMATH-
Ueckas RONOHKA: MEKPOKIUH (MeHTpaSbHAA 30HA), MAKPOKIHH U ILIArMOK/IA3,
MHEDOKIRH-IIATAOKIa3-KBapn (BHENIHAA 30HA).

IIpomeccrr aBTOMETACOMATHYOCKOTO KBAPI-MYCKOBHTOBOTO M KBapPIEBOTO
3aMeIleHnsI, MAPOKO PacIpoCTPAHeHAKe B HerMaTATAX, Pa3pymIaloT KPYMHEE
MHIHBHIBL TOJEBHIX MIMATOB M YCIO/MKHAKT CTPOGHHE NErMATHTOBEIX TeI,
HO HUKOTJA HEe OIpejerdioT HX OCHOBHOTO COCTABA W CTPOEHHS, T. €. HE CO-
3laI0T 0COOBIX THIIOB IIerMaTHTOB. [lerMaTHTH METACOMATHIECKOTrO obpasoBa-
HUA JTHIIEHB 30H THCBMEHHOTO TPAHUTA, KBAPOEBHIX SHAep FKOIBHEIX Tell.
Bce st BMecTe B3ATHE IPH3HAKE OLpeeAI0T CBOLOGPA3HBIL 00/IMK MeTACOMA-
THYECKUIX IeTMATHTOR.

Ho cymectsyior m papyrime mermaraTel — mMarmatmieckme. OHHE COCTAB-
JAAIOT APYTY TPYONY HOPOJ, ClaraomuX TeJa XapaKTepHOr0 CTPOCHHA:
. © RBAPUEBRIMA APAMHI, C 30HAMH KPYOHOH HerMaToHgHON CIIOH, ¢ 30HAMI
rpaQHIeCKIX IerMaTHTOB — HTO COOCTBEHHO TMETMATHTHE, HA H3YYCHHH KOTO-
PBIX M CTPOMINCH M3BecTHRe upejcraBteHud A. E. Mepcmama.

llpapoxa BHIEe oOXapaKTePH3OBAHHHX METACOMATHYCCKAX IIETMATHTOR
HUKEM He 0CHapHBAEeTCA, HOCMOTPA HAa TO 4TO OHH BCe elle II0X0 M3yJeHHl,
CYIIECTBOBAHME jKe MAarMaTHIeCKHX HerMATHTOB IPH3HACTCA JadeK0 HE BCEMHM.
llockomery 2To me TodBKO HamGolee sarafoUHBIe, HO M HAHOOTEe IEHHHE
B HPOMBIIIIEHHOM OTHOUIOHHAN IIETMATHTH, WX M3y9IeHHe O0COGEHHO WHTePeCcHO
KaK B TEODOTHIECKOM, TaK H B UpuiJIagHoM orHomennn. VMerHO oHE n pac-
CMATPHBAIOTCA B HACTOAINEH CTAThE.

Hurme Gyayr mpusenenst gaxrs, coSpaHEEe MHOTHMI HCCIZOBATEILIM,
0eccIOpHO CBHAGTENBCTBYOMEE 0 MATMATHIECKOM O0DA30BAHEE 30HATBHBIX
HerMaTHTOB C KBApPHEBHIMEH AApAaMM, I PACCMOTPEHEl IPUYHHBL, OMpPeje/sio-
e POCT KPYUHHX MHHEPAJIBHHX HH/MBIIOB.

IlocnenoBarensHoCcTh (hopMupoBaHms
MUHEpPATbHBIX ACCOHAIHi

[Ipomece dopMupoBaHmsA HErMATHTOB Kak[Oro TAHHOTO JKUIBHOTO Teda
CIO/KEeH W BO MHOTOM 3aBHCHT OT Pe/RMMa M BpeMeHH (OpPMUDPOBAHHUA BMeIIa-
fomieif moxocTH. B ofHUX TeMaxX OTCYTCTBYIOT MO3AHHE MAHEPATBHBIE ACCOMMA-
mau, B apyrux — panmme. [loatomy, maywas obmywn mociaemoBarexsHoCTh
PasBUTHA, ECTeCTBEHHO pacCMAaTPUBATH Teé HErMATHTOBHE Tella, B KOTOPHIX
nanGolee I0JHO MPeJCTABIEGHA 30HATBHOCTH, 00pas3oBAHHASN MHIHEPAIEHEIMI
ACCONMANUAME MarMAaTHIECKON CTagUdm IIPONecca, M, HANDOTHB, MTONYIHIH
MEeHBIIee pa3BUTHe AaCCOMUALNMM THEeBMATOJIHTO-THAPOTEPMATILHONR CTALHH,
CBA3AHHBIE C anpduTH3amuei, Tpeilsemusammeim m mp.

Obmas mocTegoBaTeIbHOCTE 06 pA3OBAHMIL MHHePAJIBHEX AaCCOomMHaInii,
€CJIH He YYNTHIBATEH 30H WM YyYACTKOBEIX BBIIENCHII METACOMATHIECKOTO IIPO-
HCXO/RCHNA (KBAPI-MyCKOBHTOBEIX, KBADIEBEX, aTb0HTOBLHX), B HACTOSIIEe
BpeMs ycranosiena B ciaenyromem suge (Pogmonos, 1959; Menepr, 1971): kpae-
Basd 30HA MerMaTnTOB PAHUTHON CTPYKTYPH, 30HA rpa@UIecKHX NerMaTuToB,
30Ha MOHOMHHePAIbHLX BEGMEHMNI IOJEBOT0 IINATA, 30Ha MYCKOBATA IJIN
PeIROMETATBHEIX MEHEPAJIOB — CTIOTYMeHA, GepPHIIa W 1p., KOTOPAH TACTO Bbi-
najaer, KBapuesas och RIIHL (puc. 1, @, oM. Braeiiky). Mesmxay soaamur rpadme-
CHOX HerMaTuToB H MOHOMHHEDPAIBHON — MOJEBONITATOBON — HET HUKAKIX
TPOMEeKYTOUHLIX 00pa3oBanmit (amorpadAIeCKAX WIH CerperamoHHEIX TerMa-
THTOB), KAK 5T0 pamee Ipegumoxaraxoch (pue. 1, 6, 6). Ilepexon aror peswmit
W 9acTO OIpeJesercs IPeKpameHneM pocTa KBADIEBHX BPOCTKOB B DMOKAX
TOJICBOTO TIHAaTa, MPORORANIAX CBOH POCT B MOHOMHHEPATBHOM 30HE.
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Pue. 1. Cootnomenne rpafiuecknx 1 OJA0KOBBIX HErMATHTOB B 3oHaabHOil skuae (o)
0 B OT/JeJABHBIX KPHCTALIAX HOJAeBoro wmmara (6, 6).



Jlaa ofmeii XapakTepHCTHEHM IOCTe0BATeIBHOCTH MMHEpanzoobpasosa-
HAS chepyer ao0aBuTh, 9TO BO BPeMsA IOABICHHSA IIOJEBONITATOBEIX 30H,
CII07KeHHEIX 0OLITHO MHKPOKJIMHOM, B KPAeBHIX IJIATHOKIA30BLIX 30HAX pas-
BHBAeTCA MHKpPOKJIMHUBAUHA — obpazoBaHme mopdupobiacT MHRpOKIHHA,
OTMEUEHHAS MHOIUMH HCCIAeTOBATEISIMHE, 0COOEHHO B MYCKOBHTOBHIX IIerMa-
THTAX. JTO CBHJETENBCTBYET O MOSBJIGHUH rasoBoil ¢assl, paBHOBECHOH ¢ pac-
nIaBOM, TPOMBBOANICH ABTOMETACOMATHIECKOE 3aMelNleHme B IerMaTHTax.
Ormegananmesh Takyke OoJee IO3THHE ITPOJAYKTHL KBAapI-MYCKOBHTOBOIO 3a-
smemenns ([lerposeras, 1937, 1940), opmoBpemenHOTO0 00pasOBAHMI0 30HEL
MyckoBaTa. B pegkoMerajbHEIX HerMaTHTAX Pa3BHTHL KBaPI-CIOAYMEHOBLIE
arperaTsl — IPOJAYKTH THTHEBOTO METacOMATO3a, H, HAKOHEI, [ BCeX IIerMa-
THTOB XapakTepHsl ABjienms ksapuesoro samemennda. [llmpoxo mnapecrumne
HPOAYKTH METACOMATHYECKHX IPONECCOB aNn0UTH3AIMH, IpeilseHusanun u
np. o6pa3oBainch MO3J{HEe B OTKPHITOl CHCTeMe I0j] BIUSAHHEM BHOBB IOCTY-
HAoMAX PACTBOPOB, 30HE HX KOHIEHT panuii mepecexaioT Bce parnee o6pasopaH-
HEIE DJeMEeHTE CTPYKTYpP IHerMaTUTOBHIX Tel.

TakoBH X0pOIIO YCTAHOBJICHHKE BazkHeiimme akThi, Ha OCHOBAHHH KOTO-
PHX H CIEeAyer CTPOHTh MOJIeNb HPOIEeCCOB KPHCTA/LIN3ANNE B IErMATHTAX.

HGROTOPHG JORa3aTeJbCTBA MarMaTHYe€CROIO
oﬁpaaonamm nerMaTuToB

MaxTopsl, CBHAETEILCTBYIONHE O MarMaTHIecKoM o0pasoBaHHM IerMaTu-
TOB, pPasHOXapaKTePHL O CBOGH HPUpPOmE M /OCTATOYHO MHOTOYHCIEHHEL.

OcoBeHHOCTH PACHOJOKeHNsI KPYIHLIX KPHCTAJJIOB IOJEBHIX IIIIATOB,
Xoponio 06pasoBaHHbe TOJOBKH KOTOPEIX BIAIOTCA B OCEBYI 30HY nerMaru-
ToBEIX Tea (pue. 1, a), CBHAGTENLCTBYIOT O TOM, 4TO, IONUNHASCH T€OMeT pHIec-
KoMy 0100py, TAKHe KPHCTANJIB POCIH Ha CTEHKAX MarMaTHYeCKOH Kamepsl
B cropouy nmrapomero ux pacmiasa (Poxmomos, 1959).

3aMeueHo Tak:Ke, 4TO OT 30H, CHOKeHHBIX IIOJEBLIMH IMNAaTaMd, a TaK/Ke
OT CKOIUIEHMIT CJI0OML M KBapPHA B OCEBHX YaCTAX NEIrMaTHTOBHIX TeJ OTXOMAT
OTRETBICHUA, Tepeceraonune Gojee pamnme 30HB, YTO HEBO3MOKHO IIPH 00-
Pa30BaHUM ILErMATHTOB TYTEM NEPeKpHCTaIIH3aIHH.

Ipencrapaenns o6 oGpasoBaHNE TETMATHTOB NPH KPHCTAJJIH3ALUN pac-
nIaBa HAXOIAT BeCKOe MOATBED/KACHHE B COBPEMEHHHIX [AaHHEIX TepPMOMeTPHH.
A. C. Huxamoposem u ap. (1971), I'. I'. Pogmomossm m E. H. Ranyrmaewm
(Popmonos u ap., 1972a) ycranoBieno 3aKoHOMEPHOe H3MEHEHHE TEMIePaTy phl
06pa3oBaHAA MHHEPAJOB OT KOHTAKTOB NETMATHTOBLIX Tl K HX OCeBHIM 30-
HaM, CJI0KeHHEIM KBapuem (tabi. 1), 9To He MO:KeT GLITh 00BACHEHO MOCAeYI0-
MAM TepeposkAeHneM IerMATHTOB IIPH TMePeKpPUCTAIM3ANE WIH MeracoMa-
To3e.

Tabamma 1
TemmepaTypa 00pa3oBaHHA NErMATHTOB

Temneparypa ofpasosanusn, °C

P
@opmand NerMaTuros “Edl;g' pofonadann- | rpapuiecKnx G10K0B l‘;ggﬂgeg:g:-
\é P
WHX PPAHNTOB( MErMATHTOB | MUKPOKIHHA | goowai mnap

Mycrosuropast (HOXBIINX

TINORE e e e s 6—8 550—610 510 540 480—530
Pepxomeranpnad . . . . 3—5 625—650 650 700 555—370
XpycramesocHast (OTHOCH-

TebHO Manex royomn) | 2.0—3.0 | 650—880 780 830 620—680

* Tlaunsie B. M, HImaknsa u B. M. Mararona (1972).

5 MyckoBuToBule merMarnTel CCCP 65



HamMeHbIIie TeMIepaTy phl 00 pasoBaHuA IMe/IH I paduyeckue IerMaTuTs —
IpOAYKT sBTEKTHUEcKOl Kpmeraminzanum. OGpasoBaHme 30HH MHKPOKJIMHA
COIPOBOZKAAIOCH 9YETKO OTMEYAIONmeHCsas BCEMH METOJAaMM TeMIepaTypHoi
WHBepCHeil, UTO BOBMOKHO TONBKO HPH MArMATHYECKOW KPHCTAIIIM3AIMNH.
06 »TOM jKe CBHAETEJbCTBYIOT 0ojiee BHICOKHE TeMIepaTypsl KpHCTalim3a-
mum rpadmueckux mermartutTos (traGi. 1), ofpasylomuxes HpH OTHOCHTEJIbHO
Goslee HM3KUX JABICHHAX, YTO HAXOAMTCA B CTPOTOM COOTBETCTBHH C HKCIEPH-
MEHTAJIBHEIMA JTAHHLIMH.

Bricokme Temmepatyps obpasosanua (go 700° C), poxasanHbie COBpeMeH-
HEIMHI METOHAMH TePMOMETDHH, COBIAJ[eHAe HX € HKCIePHMEeHTANbHLIME J(aH-
HEIMI — BCe 9TO CBHIETENBCTBYET O KDPHCTAIIH3AIWH IEerMaTHTOB M3 Mar-

MaTHYeCcKOro pacnoJjiaBa.

OcofeHHoCTH HEerMaTHTOBOrO PacIiaBa

Kakme ;xe cBoficTBa pacmiama ofecmedmBaiT ocofeHHOCTH 00pasoBaHmA
IerMaTHTOB, KaKOBa ke merMatmrosas Marma? Vamectmo, 4ro pus Hambosee
PAyGHHEBX MYCKOBATOBHIX NErMATHTOB XapaKTepHO obmime BOJHEIX CHIHKA-
T0OB, IS TETMATHTOB CpPeJHAX TJayOHH — MUHEpajoB JIHTHHA, fe P,
nesus, Tanrana, 6opa, gocpopa, Mapranma (Tausbypr, 1965), a pasa merma-
THTOB OTHOCHTEeIBHO MAIEIX TIYOHH — XPYCTaleHOCHKX: KBapua, daooprra.

Poib BOAH M BCEX HTHX HIEMEHTOB, KOHEYHO, OUpejernser 0CoGeHHOCTR
HerMATHTOBOTO PACIIABA, HO 1AJEKO He IOMHOCTEHIO, I IIIABHEM 00Pa3oM B 0THO-
WIEHWN WX II0Je3H0ll MuHepajm3amun (MoABIEHHe MyCKOBHTA, CIOIyMeHa,
fepmiia M Ip.).

Bonpmuucrso ke tex (o 95%), maske B mpegenax Hauboxee OOraTeIx
STHME HOTE3HEMH KOMIOHEHTAMH [ETMATHTOBHIX IOJIeil, He MME0T HH CJIOJ,
HE MBEHepalioB, COAEPKAINUX pPeJKHe MeTallIbl. Me;xkny TEM, Takme Tela
COTOsKEHE TerMATHTAMH €O BCEMH HX THOHYHEIMH IDHSHAKAMHI — HaJlHdHeM
rpadmuecKuX CpacTaHmii KBapma M IIOJNeBHX IINATOB, HAIHIHEM 6I0KOBBIX
HerMATHTOB, KBapIeBHX sjep, o0pasyloIUX XapakTepHyo 30HAJIBHOCTD.
Takme IErMATHTH HE COJEP/RAT ABHBHIX IPH3HAKOB MOBLIIEHHOH KOHIIEHT PATIT
BOJ(EL M APYIAX JETYYHX KOMIOHEHTOB B Goiblneil Mepe, €UeM dTO XaparTepHO
A pojcTBeHHEIX Tpammron. CiegoBaTenbHO, MOABIEHHE KPYIHO3€PHHCTHIX
OPOJ, TeX, KOTOPHIe MEI 1 HaskBaeM IErMATHTaMH, ONpPEAENsAETCHA He Hasli-
gmeM JeTYYHX COEJUHeHHil (B TPajHIHOHHOM MOHUMAHNE), & APYTUMH IpH-
qHHAMI,

Amaama ocofeHHOCTeHl MHHEPATBHOTO COCTABA IEIMATHTOB IPHBOIAT
K BBIBOAY, UTO PEIIAIONYIO POIb B 06pasoBAHMN KPYIHO3EPHUCTEIX MIHEpaJIh-
HEIX arperaToB HIpaiT mejoyd u ocoB6eHHO HATPHE ¥ Kaamil. JTH 2JIeMeHTH
ABIAIOTCA HamboIee MOGHIBHHIME KOMIOHEHTAMH B IPOIEccaX rpanuTH3anun
u o6pasoBaHus MeTaMOPPUIECKHX IEeTMAaTHTOB (Menepr, 1971). Ecrb ocHoa-
HITe MOIATaTh, UTO IPH MATMATHYECKOH KPHCTAIIMBAINN WX COEJHHEHIA 00-
JanaoT cpoiicTBamm Jderydnx BemectB. OG 9TOM CBHIETENLCTBYET CaIeylolmee:
3aMedeno, 94TO KajmiicojepsRamme MEHEpaIbl — MAKDOKINH M MYyCKOBHT —
COCPELOTOUEHE B BEPXHAX YACTAX NETMATHTOBEIX TeJ, ONMPEJess BePTHKAIb-
HYI0 30HAIBHOCTB, y KYIOJI000pasHAIX m3rnGoB WX BHCAYNX KOHTAKTOB,
B «KapMaHaX» W Tp. Bexymas ponb menodeil B dopMEPOBAHAN ITErMATHTOB
0GHAPY/KUBACTCA IIPH CPABHEHMH XUMITIECKIX COCTABOB MATePUHCKIX TPAHATOR
1 PasHOBPEMEHHEIX IIapPaTeHeTHIeCKHX ACCOTMAIM NerMaTAToR.

Jlaist 9TOf TN B3ATH POACTBEHHEIe ILIATMOKIIA3-MUKPORIMHOBEE T PAHNITH
1 mermatmThi Mamekoro paitoma. ['paHHTEL 9TOTO THNA MMEOT CJeAYIONIHIT
cpexHmil MuHepadbHENi cocras (Poxmonos m ap., 1972a): murporama — 36%,
mrarmokiaz Ne 23 — 28—31%, xBapm — 26%, caomgs — 6.3%, mpoume
yumepansr — 0.6%. X pMEuecKuii cocTas 9THX TPAHUTOB IO JAHHKRIM pasamd-

HBIX aBTOPOB NpHBEJeH B Tabr. 2.
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MpunomeHnue k Huure ,MyckosuTossie nermatutsl CCCP "

MATUTOHOCHOCTH

KOTro WuTA

AH CCCP u T Kombckoro punuana AH CCCP Ha 0CHOBe KapTsl
[, OTB. pell. B. A. I'ne6oBuIKuUM, 1969 r.)

36°

42°

YCIUOBHEBIE OB O3 HAYEHUA

l. POPMAUMK, KAACCHI, TUNbI MErMATUTOB
Myckosumosan copmayus

Myckoeumosan MuHepanuaayus (HENPOMBIWNEHHAR) 8 NezMamumax, CBA3AHHLIX C 06AacmAMY passumun
NnpozpeccusHozo eepxHeapxelCKo20 — HUuKHenpomepo3oiickozo memamopduama Dist— Sill pauuansbHou
cepuu

MycKoeumosaa mMuHepanusauun (HeNPoOMbIWAEHHAR) 8 NezMamumax, CBA3AHHLIX ¢ 06NACMAMU pa3eumun
Nnpo2peccusHoz0 eepxHeapxeliCK020 — HUMHENPOMepo3oicko2o Memamopuama auuil Heonpedener-
H020 BdaeneHus

MycKosumosan MUHepauU3aYUA 8 NezmMamumax, CBA3AHHBIX C 06AACMbI0 PA3BUMUA NANNAHICKUX 2PAHY-
numos (knacc A)

\
a
Myckosumosas munepanusauun (NpoMbILNEHHAR) 6 NeaMamumax, CeA3aHHsIX ¢ 06nacmamu paseumus

6

duacdhmopuyeckozo 3oHaNLHO20" CpedHenpomeposoiickozo Memamopduama Dist—Sill dayuansHoi ce-
>puu: knacc b—Stav cybpayuu (Enckan nposuruur), knacc B—Dist—Alm cy6dauus (Yynunckan npo-
6uHYUA). Tunbl nezMamumos: @— MyCKOBUM-0NUZOKNA308bId, & — MyCKOBUM-MUKPOKAUN-0NU20KNA30~
8blll, 8 — 0/1U20KNA3-MUKPOK/IUHOBbIU

Pedkomemanvhar opmayus

PedkomemansHaA MuHepanu3ayuA 8 nezMamumax, CBA3QHHLIX ¢ 06NACMAMU Pa3BUMUA NPOZPECCUBHOZO
HumHenpomepo3olickozo (Honbckan nposuHyuA) u cpedHenpomepo3oicko2o (/ladomCKAA NPOBUHUUA)
memamopcuama And - Sill payuanshol cepuu. Tunbl kun: a—nenudonum- pedkomemantHbii, 6— pedxo-
MEMANbHO -aNbbuMoBbIll, 68— MUKPOKAUH-ANLOUMOBBIL, 2— AIb6UM-0NUZ0KNA3- MUKPOKNUHOBBI

[TI1]

Myckoeum-pedkomemanbHAs ¢OpPMAyUA u nocnedosamenbHOCMb
npoueccos MuHepanusauuu 8 neamamumax

HanomenHoe paseumue pedkomemansHol MuHepanuaauuu (MUKpPOKNUH-ANLOUMOBHII MuUN Kun) & MycKo-
6UMOBLIX NE2Mamumax, CBA3AHHbIX C 06AACMAMU HEOJHOKPAMHOZ0 NPOABNEHUA Memamopgusma
Dist-Sill ¢auuanshol cepuu (knacc A) unu nocnedosamenbHozo NPOABNEHUA Memamopdusma
Dist=Sill u And-Sill payuanshbix ceputl (knacc B)

HanomwenHoe paseumue pedkomemansHol MuHepanuaauuu (MUKpOKAUH-aNb6UMOBLID u ansbum-onuzo-
KNQ3-MUKPOKNUHOBLII Munbl HUN) 8 MyCKOBUMOBbIX nezmamumax, CBA3AHHbIX C obaacmamu nocnedo-
8amenbHO20 NPOABAEHUA Memumopmusmu dayuu weonpedenenubix dasnexui u Dist-Sill ¢payuansHou

cepuu

HanomenHoe paseumue MmycKOBUMOBOU MUHEPANU3AUUU 8 PEDHOMEMANbHbIX NEZMAMUMAx, CBA3AHHbIX

¢ o6nacmamu nocnedosamenbio20 npoaeneHus memamopguama And- Sill u Dist—Sill payuanbhbix ce-
puit (knacc IN)

Mycroeum-pedkomemanshbie nezmamumsi LlenmpansHo-Hapensckoli 30HbI € HEYCMQHOBMEHHOU no-
cnedosame nbHOCMbIO MUHEPANU3AUUU U MUNAMU Ne2Mamumos

HanomenHoe passumue npombiWNeHHOU MyCKOBUMOBOU MuHepanuaayuu (MycKoBUM-0AUZ0KNA308bII mun
HUW1) 6 HeNpoMbIWAEHHbIX MyCKOBUMOBLIX NEZMAMUMAX, CBA3AHHLIX € 061QCMAMU NPOABNEHUA HEODHO-
Hpamnozo memamopuama Dist=Sill payuanshold cepuu

BoamomHble obnacmu passumus nezmamumos u 06/ACMU PA36UMUA NEZMAMUMO8 C HeyCMaHOBNEHHO(
MuHepanusauuel

. PAUUU W PALUANBHBIE CEPHUH

lpanynumosan payus [* o "* .| [panynumoean qpayun [ ® ¢ * °® Ipanynumosas auun
HU3K020 daeneHun . . ymMepeHHo20 daeneHun *,%+% " | noebiweHH0Z0 BaeneHun

Andany3um-cunnumaHumosan (auuanbHas cepus
®auua KyMMUHZ2MOHUMOBbIX amdubonumos

Hopduepum-anbMaHduH~ Cunnumaxum-ansmas- Cmasponumoesie Cy6-
opmoknasoean cybpa- 4 A Gun-6uomum-mycKo - & hayuu (HepacuneHew-
yua & sumoean cy6pauun A A1 )

dauua 3eneHbiXx cnaHues

Buomum-myckoeumosean cybgauun
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LunnumaHum (OucCmeH )-abMaHOUH-0pMOoOKNa3068an, ducmer=
ansmaxdun-6uomum-myckosumosan cy6gpauuu (Hepacune~

HeHHble) {

®ayun anudomosbix amgpubonumos
(HepacuneHeHHan)

Pauuna 3enedbix CNaHUEs

®ayun 3enenbix CAAHUEE (HepacuneHeHHan)

®auuu HeonpedenenHozo daenexun

(o5 o]
Mpanynumosan gauun [
o P o
HepacuneHenwan ¢a- | 0 0/ 0
UUA 3eNeHbiX cnanues |0 g 0 0

Bauuu  ansmanduHo -

ObIX U HyMMuHZmoHu-| ©
moebix ampubonumos

(hepacuneHennbie)

®auuu kamg- u mema- ?

eenesa

vinasepoiu Cyo=
Gayuu (HepacyneHeH-
HblE)

[lucmer-anbMaHdUH-MYCKOBUMOBA A, CMABPO-
numosebie cy6pauuu u auyua snudomosbix
amgpubonumos (HepacuneHeHHbie)

Myckosum-xnopumosan

" cybdauun dayuu sene-

HbIX ChaHuee

Tena axnozumos

lil. MOCAENOBATENBHOCTb MPOUECCOB PErMOHA/NIBHON0O METAMOP®KU3MA

]
Penukmsl panHezo memamopduama Ha (hOHe 21a8HO20, OMHOCALLE20CA K CredyiouemMy yukny

OdHoKpamHoe HanomeHue Memamopuama Ha 2NaeHbIl, OMHOCAULUGCA K npedwecmeyloweMy yukny

JleyxKpamHoe HanomeHue MemamMop(uamMa Ha 21a6HbIl, OMHOCAULUICA K npedwecmeyiowemy uuKny

IV.BO3PACT METAMOP®U3MA W NErMATUTOB

AR, Pannut apxed (6onee 3000 mnn. nem)

AR,  Mo3dnud apxed (3000~ 2700 mnH. nem)

PR, Paxnuil npomepo3oi (2600 — 2200 mnx. nem)
PR,  Cpednui npomeposod (2200—1700 maw. nem)
PR, MNo3dHuil npomeposoi (menee 1650 man. nem)

V. TPAHUTOUAbl W APYTME NNYTOHWYECHME OBPA30BAHUA

panumoudsl cywecmeenHo Hamposozo pada, odHoepe- R TR
MeHHble (CBA3GHHbIE) ¢ Memamopguamom (ABMOXMOH- o, e

Hble U NapPaasmoXmOHHbIE 2PaHUMOoudsl)

IpaHumoudsbl kanu-Hampoeozo pada, odHoBpeMeHHble

(ceA3aHHbie) ¢ Memamopuamom

lpaHumoudsl cMewaHHozo unu HeonpedeneHHozo COC-
masea, odHospemeHHbie (CBA3AHHbIE) C Memamopdus-~

MOM

'paHumoudbl CMewaxHozo unu HeonpedeneHHozo coc-
maea u HeonpedeneHHozo e6o3pacma [ no3dHeapxel-

ckozo u (unu) paHHeapxelickozo],
(ceAsaHHble) ¢ MemamopguamMom

I'paHumoudbl, CuHXpoHHbie € No3dHumu cmaduaAmu

MemamopuyecKozo uukna

odHospeMeHHble

Aa
AA A

[panumbl panakueu
LienouHble 2paHumsi

Hedenuvosble cueHumsi

OcHoeHble UHMpy3ueHbie
nopodsi

YnbmpaocHosHbie nopodsi

WHmpy3ueHble YapHOKumbI

IpaHuubl Mewdy auuAmMu pas3Hoso3pacmuozo Memamopguama docmosepHbie u npednonazaemble

MpaHuubl Memdy 30Hamu 08HOB03pacmHOZO MEMAMOPAU3MA U KOHMYPLI ABMOXMOHHbIX U NAPAA8MO=

XMOHHbIX 2paHumoudoe

['paHuybl Memdy nposuHUUAMU nezMamumos (KNACCAMU) u NONAMU PA3BUMUA NEZMAMUMO8 Pa3NUYHbIX
munoe (8 cnyyae ux HecoenadeHua C zpaHuyamu Memdy (auUAMU U 30HaMU Memamopduama)

Paanombl

Odopmneno w ornevatano Ha [leHunrpanckon Kaprpabpuke

ob6veauHenus , Asporeonorus”

Pepnaktopsl opopmnenus: kaptorpag B.A.Kanuuuw, reonor
3.l Mouceesa. Texnuueckuin penakrop J1.I'. JonroHoc
3aka3 125. Tupaw 1300 k3. Moanucano k nevatn 23/IV 1975r.




TaG6aunna 2

Xpyugeckiii COCTAB MIAMMOKIA3-MAKPOKINHOBBIX IPAHUTOB
i nermaraTos Mamckoro paiiona

T'panuTsl . ITermaTnTbl
HKoMmoHeHThl
1 2 o3 / 2 a
Si0, 72.15 71.36 71.86 73.40 72.40 71,45
TiO, 0.13 0.39 0.10 0.07 0.14 0.02
ALO, 15.40 15.39 15.39 16,29 16.87 156.50
Fe,0, 0.40 0.53 0.38 0.34 0.28 0.27
FeO 0.99 1.72 0.76 0.32 1.03 0.18
MnO 0.02 0.06 0.01 0.01 0.01 —
MgO 0.30 0.47 0.40 0.08 0.03 0.15
CaO 1.47 1.37 1.54 1.29 2.23 0.40
Na,O 3.32 4.18 3.06 3.10 4.76 1.95
K,0 4,77 3.47 5.03 4,32 218 9.45
H,0+4m. m. 1. 0.49 0.73 0.66 0.79 0.41 0.30
Mpumeganne, Ipauurs: | — 1o A. T. Bymesy (Pogunonos n ap., 1972a), 2 —no H. B. Iler-
posckoil (1940), 3 — mo A, L. KoumeBy u jp. (1971); mermarnthl: 1 — armINTOBHIHBIE MPUKOHTAKTOBBIX
300 (1aHHBE aBTOpA), 2 — rpPaHaTHON CTPYKTYPBI (Kounes u ap., 1971), 3 — rpalpuueckne (jaHHBe aB-

TOPA).

TeHeTHYeCKE CRA3AHHEE ¢ DTHMH TPAHHTAMH NErMaTHThl HEOXHOPOJHEL.
B 0KOJOKOHTAKTOBHX S0HAX, CIO/KeHHHX AIIATOBHAHBIMH IOPOJAMH, Ha-
GJT0mAI0TCA MIKPOKINH, IUIATHOKRIA3 No 28—30 u kBapm, T. €. cocras, Gam3-
Kuii ¥ COCTABY TPAHATOB. 30HA MEJKO3EPHHCTHX HErMaTHTOB TPaHUTHOIT
CTPYKTYPHI IIPEJICTaBJIeHA IIaTHOKIa30M Ne 26—30 (66%), wsapuem (32%)
w 6mormrom (2%). 910 00pasoBAHmA KaJabI{HEBO-HATPHEBOTO HTAlla (I'ma3-
Gypr, 1960). I'padmueckme merMaTuThl CAOKEHBl MUK POKIMIOM (76%) m KBap-
mem (24%). Coexymomas 30HA IPEACTABIEHA MHKPORIMHOM, K KOTOPOMY
MHOT/a TPHCOEINHACTCA [IATHOKIA3 (Ne 25). B menrpe Tex pacmojiaraercs
kBapiesoe Axpo. CMeHa aTHX MEHEDPATBHBIX accommalyii Mo 30HaM IermMarh-
TOBHIX TeJ, M3MEHeHHEe MOIHOCTeil 30H 3aTPYy/HAET OIpejelenune cpejHero
XHMITECKOr0 COCTABA TErMATHTOBOTO PACIIABA, IOATOMY O HEM MOJRHO CYIATH
TONBKO TPUOAMAKEHHO, SHAYATEJIBHO TOYHEE OIpeseIAeTCs XUMHAYeCKHil co-
CTAB TETMATHTOB IO OTJABHHIM 30HaM (Tabi. 2).

Mo cocraBy MUHEPAJZ0B W HX KOJIMIECTBEHHOMY COOTHOLICHHIO, IO H3-
MEHeHHI0 HOMepa ILIATHOKIA3a, HAKOHeN, IO H3MEHEHHIO XIMHYECROTO co-
CTABA IETMATHTOB OTAEIBHEIX 30H MOKHO BHJIeTh, 9T0 NErMATHTEH IO CPaBHE-
HHI0O ¢ PpagmTaMi 00O0TAlleHBl IIeJOYaMm, ocobenHo KajgmeM U 00eHEHE!
sReaes0M U KagbrumeM. Tak, AlIHTOBHHBIE IMErMATHTHl HMCIOT XAMUUECKEHR
cocras, 6auakmilt K rpanuTHOMY. B 30HE MeJIK03ePHHCTHIX IErMATATOR puren-
pyercs OCHOBHOe KOJMYECTBO Kejesa M Kajblus, YMEHbIIACTCH I KOJHIECTBO
HATPHSA, HO 3aMETHOe KOJNMYeCTBO €ro Bce jke o6Hapy/RUBAETCA B MPOAYKTAX
KpHCTAIUBAIMA cocefueil, Goee moaHeil 30HK B BUJe NIEPTUTOBLIX BPOCTKOB
aapbura. Kanmmit B 30He amImTOBHIHEIX IETMATHTOB COAEPRATCHA B TOM JKE
KOJMYECTBE, UTO W B IPAHUTAX, 3aTeM, IIPH 00pazoBaHIH caepyiomeit 3005l IeT-
MATITOB TPAHUTHOI CTPYRTY PHI, Kaiuil HAKaNJIHBaeTCs B paciiane, Haba10/1aach
B TBepjIoil aze B MeHbmieMm Koimuectse. B some HBTEKTHYECKOI KPHCTAIIH3A-
num rpagmYecKnx MerMaTHTOB KOJMYECTBO Kalud JOCTHTAeT 10%, a obmee
KonmuecTo memoueit 12%. Takaa 2BOJIOINA COCTABA pacmiaBa OTMedANaChH
u B pammmx paborax H. B. Ilerposckoi (1940). 3pmech copepiranue Kajausd
B pacmiaBe MPHOIMKAETCA K TOH BeJWYHHE, KOTOPAs OIPENeJsAeT TosABJIEHIE
HU3KOTEMIePATYPHON HBTEKTHEHM MUKPORIHNH —KBApIl, Kak oTO YCTAHOBIEHO
AKCIIePMMeHTATBHEIMA JCC/Ie0BAHNAMM K. P. Memepra (1971). K nagaxny
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00pazoBanuA MOHOMHHEPAJBLHKIX IIOJEBONINATOBEIX 30H cogepsxanme K,0
u cymMa mieqodeil B pacriape eme 60Jee yBeJAMIHBATACH, O €M CBHICTETh-
CTBYeT pACTBOPENIEe pafee OTI0KUBIICTOCH RBAPIA IPaUuecKITX LerMaTnToR
B NPOIEcce KalmeBOTO METacoMaro3a, MPOAYKTH KOTOPOrO MpOCTPAHCTBEHHO
M TeHeTUYeCKH CBABAHLI ¢ TOJEBOLINATOBHIMI 30MaMH HErMATHTOBBIX TEII.
OTH MeTacOMaTHYCCKHE OfPA3OBAHN IIOKASLIBAIOT, KAK OTMEYa och BHIIIIE,
IOARJICHIE B CHCTEME Ia3oBoil (Jasnr NIeJTOTHOr0 COCTABA, 0 OTHOIMIEHAT) K KOTO-
poil KBapi, HeyCcTOHUYHE.

fBaenms pactropennA KBapua wa aTane BhIEJEHIS MIKPOKINHA OTHOCHT-
¢ K (arram G0NBIIOro 3MAYEHUSA: OHM 10T HAM BOBMOJKHOCTD CYIHTH O IIO-
BRIMICHII IIETOYHOCTH PACIIABA, H3 KOTOPOrO KBADPI[ MEPECTACT BHIIEIATHCS
B TBepAyI0 dasy, m, TaruM 06pazoM, OGBACHAIOT HPHINHY HOABAEHIH MOHO-
MHHEPAJIBHBIX I0JEBOUIIATOBLX 30H B nermarurax. Ilo akemepumentamabunn
mamusiv (Memepr, 1971), MoHOMuIepa bHEIe 06pa3oBaNNA MEKDOK/IMNHA R pic-
TAIINBYIOTCA H3 paciiapoB Gojgee DOTATEIX MIET0YAMU, YeM TIOJEROI mimar,
OpH COAepRanun mesogeit Gomee 17%.

Cama mo cee mpejinecTBy0IMan dBTEKTHICCKAA K PHCTALIIAAIIS He MOJeT
TPHUBECTH K YBETHYEHNIO LEJI0YHOCTH PACIIABA, TAK KAK PACIIAB If BHIIENs-
lomascs TBepaas Gasa maxomATca B pasnonecnmn. Bes upusnoca mesoweit
Ipomece BO MHOIMX JKHJAX 3akaHumBaercs ofpasoBaHmeM rpaduaecroro
nerMatuta. M TompKo B ¢paBHmTENBHO MeGOJBINON YACTH 3RIIBTBIX TeJ, T0-
BHIIIMOMY 33 CHET IepepacipeeJenusa JeTyqynx COeqmHeRuii u meroueil B co-
CeHUX MOJOCTAX, NPH OIaronpuATHOR BHYTPHPYAHOH TEKTOHHEE CO3ja-
1I0TCA BHICOKHE HX KOHTEHTPaI[HM.

BriseiBaemoe oTHM najenme IaBIHUs NTPOUCXONNT, BEPOATHO, MEJICHIHO
U ocraercs HeanauuTedbHHIM. OHO, MO-BHMMOMY, W COBJAeT YCJOBHA IS
HPHTORA JETYUHX COCJMHENMIl, HO He BHI3HIBACT IIPEKPAIIEHNA POCTA KPYITHEIX
HHMBU0OB MHHEPAIOB. 3jiech MPOMCXOAHT BPEMEHIIOe HPHOTKPHBAHNE CIH-
CTeMBI, CONPOBOKIAIONIEEC IIPHBHOCOM BeMIeCTRa, MOCJIE TeT0 K PHCTAINBAI{IA
BHOBb COBEpIUAeTcA B 3aKpuiToii cmereme. 06 HToM, B 9acTHOCTH, CBuje-
TeIBLCTBYET TO K€ CyMMapHOE KOJNICCTBEHHOE COOTHOIIEHHE KBapla W moJe-
BOTO 1IIDaTa BO BHYTPEHHUX 30HaX, 9T0 i B rpadHIecKNX NerMaTuTax. SHagemme
BHYTPHPY/AHOH TERTOHHKM, TPHOTKPHIBAHUA TOJOCTeH 1 yBeAMYeHHE 065
€MOB IIOCTIeJIHUX TP merMaTuToobpasosannn nokasans B paGorax 10, A. Jou-
rosa (1965), P. X. Ilskanca, K. B. Bapuema (Jahns, Burnham, 1969).

B panemeifinem xome mporecca cmoBa B 3aKpHITOIN cHCTEME rIaBEHCTRYET
CTPOTO 3aKOHOMEPHOE TOCJHC[0BATE/NBI0E BLIIEIEHHE W3 PACIIABA IMOJCBBHIX
HMIaToB, MYCKOBHTA (cmogyMmeHa, Gepuiia) m KBapia. fIpiemme MoHOMHIHe-
PAIBHOM KPHCTAIINZAINN TIPH TOCAE0BATENHHOM BBIIEICHIN KOMIOHEHTOB
B KOHIE MarMaTHYecKOro sTama ABIAETCs TrJiaBHeiimeil ocofenmocThi0 merMa-
TATO00 Pa3oBanNmA. JT0 CBABAHHOE MY C€0060f yCIOBHAME obpazoBanmsa
COO0MIECTBO TOCICAOBATENBHO BEICMAONIXCA MHHEPATOB MOYKHO OBITO Gl
Ha3BaTh TeHJeM-acconnanmeil. OHa npHCYTCTBYeT B MerMaTnTax Ji06HX (opma-
nmit, o6pasys THHOMOP(HBIE PAXE MEKPOKINH—MYCKOBHT—KBAPIL, MYCKO-
BHT—CHOAYMEH —KBapI[ HIH MUKPORIMH—GePHILI—KBADI. 31ech MOPIL0K
BHIJIGJCHAA, TO-BHAHMOMY, ONPEJeIAeTCsA CTeNeHbi0 SHeProeMKOCTH 06pasyio-
muxcs muaepanros ([lasmmenxo, 1965).

Taxmv oGpasom, xopemmoe m3aMeHeHWe B XOfe LPONECCA KPHCTAJIMIATIHE
pacmiiaBa, BRIpaKalolleecs B 3aMeHe 3BTERTHYCCKOi KPUCTALIN3aIl H0CIe0-
BAaTeIBHOH KPMCTA/IHBANICH MHHEPANoB ¢ 00DPA30BAHEEM MOHOMIHEPAh-
HEIX 30W, MOKHO CBA3aTh C M3MEHEHIeM KOHTeHTpaIum Liesouell B pacmiase.
B xome mpomecca TBepgas dasa yike He paBHOBECHA ¢ PACIIABOM W mocae-
HEM, BCe 00jiee Tepss MEJT0YH, IOCTENeHHO CTAHOBHTCS HEHTPATBHEIM, 00-
pasyA MyCKOBHT, a 3aTeM RHUCJLIM, KOI'/Ia BRICIACTCA OCHOBHAA YACTh KpEMHe-
KHCIOTEL ITYTeM JH00 HPAMOil KPHCTATLIHBANME KBapa, Tn60o IPH MeTacoMaT-
9eCKOM 3aMCIIeHHN PAHHAX II0JIeBEIX MITATOB.
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Jlaneneiimee pasBuTHe MErMATHTOB B KAKOM-TO YACTH TEJ CBA3AaHO ¢ MHEB-
MATOJNUTOBEIM JTammoM, € HAJOKEHHBIMI IIpoeccaMm 3aMeleHns — ars6m-
TH3AIMUeH, rpeiizeAnsanmeil npu MHEPTHOM IMOBEAEHIN AJFOMITHIIA,

Pematomee snauenme mesodeil B 9BOJIONNI TETMATHTOBOTO IIPOIECCa
noxasan B csomx paGorax A. WM. I'mmadypr (1965).

I]pﬂ‘]'ﬂﬂ]:l IHOABJNEHHA KPYIHBIX HHANBHIOB MHHEpPAJIOB

BrizriBass Bce stim sakoHoMepHOCTH B (IOPMHPOBAHHN MEeTMATHTOR, IMEJI0YIT
H JerTyune KOMIIOHEHTE KOCBEHHO ONpPeNeIAI0T ele OolHy rlpe:mbmaﬁno Xapar-
TePHYI0 0CO6EHHOCTL — HOABICHNE K YITHBIX WHNBHI0B OTIeJLHAX MIUHEPAIOB.

Ilo mocmemumym pamasv P. X. [mamea mw K. B. Bapuema (Jahns, Burn-
ham, 1969), o6pasoBanume KpynHBIX HHINBI0B MAHEDAJIOB CBABAHO € KPHCTAI-
JIH3aIpeil paciiaBa, B KOTOPOM cyIecTByeT razobas (asa Ha rpaHmie ¢ Kpuc-
TaJlaMm, o0Jervanlnas YCBOSHIE HMI W3 MATMb HEOOXOMUMBIX XUMHATECRUX
KOMIIOHEHTOB.

OGoramenne JeTyInMn KOMIOHEHTAMH 0€3yCI0BHO HTPAI0 OMPeIeSeHH Yo
pob, Kak (GakrTop, cmocobCTBYIOMUIl POCTY KPHCTAIIOB, OJHAKO AMEII MeCTo
W JIpyTHE He MEHee Ba;KHbe ABIeHNsA, o0ecHeunBaione KpynHO3ePHUCTOS
cTpoenme jiaske Gespy/HbX KBapPI-MOJeBOIINATOBRIX NErMaTutoB. W HEM 0T-
HOCATCA: a) DBTEKTHYECKAS KpPHCTALIM3aluA, 0) MOHOMHHEpPAILHAH IOCIe-
JIOBATeNBHAA KPHCTAJNINSAINNA, B) HapacTaHHme KPICTAJJIOB HA CTEHRAX II0-
JocTeH W reoMeTpmuecKmii orhop. .

Rax nasecrro ua sxcmepumenTadbHbx jgaHHbix (Bousap, 1935), ssrextu-
HecKasg KPUCTAIMBAINA XapPAKTePH3YEeTCs BRICOKOW JTUHEHHON CKOPOCTHIO
pocTa BHIICAAOMITXCS KOMIIOHEHTOB H PE3KNM YBEJHMYCHHEM pPasMepoB KpH-
CTAJUIOB II0 CPABHEHHK) € JOIBTERTHUYECKON KpueTaJLImaanmuei. Analorndao
W B TerMaturax: porpauueckue odpazsoBaHUS — MeIKO3ePHUCTHIE, Tpadm-
YeCKHe — KPYImHO- W THra#TodepHucrtsie. O6pasoBaHue Tpaduieckux merma-
THTOB aHAJOTHYHO MOHOMIHEPAJIBHON KPHCTANIN3AINI: KBapl 3aKOHOMEDPHO
pacmojlaraercs B KpHCTAAIaX IOJeBOTO INHatTa W He MeliaeT pPocTy Hmocief-
HETO.

MomnommrepanbHasi KpHCTANIMBANHA B 30HAX I0JEBOTO IImara, CJIOL
I KBapIa OPOHCXOANT B YCIOBHAX, HanfGomaee GIaronpuATHBIX POCTY KpHCTAJ-
JOB: OTCYTCTBYET BRHIJIeJIeHHe JAPYTHX MHHEPATOB, OTCYTCTBYIOT IOMEXH,
CBA3AHHLIE ¢ DTHM. IIU riaBHeiiliee s3HaueHne MNMeeT ABJIeHHe HapacTanmusa
06pasyomuxca KpHCTAIOB Ha creHkax nojgoctu (pue. 1). d1o ofecneunsaer
YCIOBHA s Teomerpuueckoro orbopa (Jlemmeitn, 1945). 3xech «BRIREBAOTH
TOJABKO Teé KPHCTAJIE, KOTOpPHE OPHeHTHPOBAHL HePHeHANKYIAPHO TII0C-
KOCTH KOHTAKTA, APYLUe ;K€ — OPHEHTHPOBAHHLIe KOCO, pasdpacTrasch, yompa-
I0TCSA B COCEJHHE W IIPERPANIAI0T CBOM pPOCT. JT0 HPUBOAUT K YMEHBIICHIIO
IEeNTPOB KPUCTANAN3AINN B THCAYM Pas, UYTO BHAHO H3 IIPOCTOT0 IOJCYETa:
BeJINYNHA WHAUBHJOB B 30HE IETMATHTOB TPAHNTOBOH CTPYKTYPBI JIOCTHTAET
1 em?, a B 3one rpaduueckux mermaturos 2500 em® (50 < 50 em) u Goaee, ciemo-
parenrbHo u3 2500 KpmcTanIoB, HAYABMIMX POCT HA CTEHKe IOJOCTH B 30HE
rpadUIecKuX MerMaTHTOB, OCTAeTCA TOJbKO oxmu. OUH, HO 0YeHb KpyIHbI!
TakoBnl GakToOpPE, BARAOINE HA POCT MIHEPAJIOB, 3HAYEHHE KOTOPHIX MO/KHO
OIEHNTH HA OCHOBE TEOJOIHMYeCKHX HaGII0JeHMIl.

Cooco6 oGpasoBanms MErMaTHTOBOH MarMbl

Bompoc o cmocofe o6pazoBanmss merMaTuTOBOii MArMEL 3aHHMAaeT MHOTHX
HecaeoBaTeNneil moToMy, 4TO OH HMEeT HAyYHOe 3HaYeHNe M HernocpeicTBeH-
HOe OTHONIEHWEe K IIONCKAM HerMaTHTOB, COJE[KAliIX MHOTHE I0JIe3Hbe IC-
romaempre. A. E. QepemaH, Kak H3BeCTHO, pPaccMaTPHBAll METMATHTOBYIO
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MArMy Kak 0CTaTo4nylo, o0pasoBaBmIYIOCA B XOje KPHCTAIM3ALNHE GoJjee
PaHANX HPOAYRTOB. JTOT OCTATOUHBIIL pacIiIaB, M0 €ro MIeHHI, 6uu1 oforammen
JeTYYHMU KOMIOHEHTAaMH, UTO CHIGKATO ero BS3KOCTL W OHPEAe/sI0 moJie3-
HYI0 MHHepaausaluio mermMatnToB. llermarnroByio marmMy Kagk ocraTouHbiii
pacmwias, 0GOramennnd JIeTYUIME KOMIIOHEHTAMH, pPaCCMATPUBAJN TaKKe
P. X. Jisase n K. B. Baprem m Mmorme gpyrme, XoTa BCe M0-pasHOMY mpeji-
CTaBJAIN MeXaHu3M 06()1‘HII[€III-IH MATMBI JICTYUYHAMH KOMIOHCHTAaMH. BTJBOJL
0 TOM, 4YTO HErMaTHTOBafg Marma saposkjaercda B 6}1(}(}8171?[9 paHuITHOT O pac-
IIaBa I OTTY/Ia B TOTOBOM BHUJE TOCTYIIACT BO BMEIIAIONIHE TTOPOIL, SIBISETCH
TeM 00HIM, 9TO OOBEIHHAET BCEX ATHX MCCJeoBaTeTei.

Ho raxoii enocob wacto mpuBopud Ol K 00pa3oBaHmo B TPAHHTHHIX Mac-
CHBAX KPYLHBLIX 3alJie;kell NerMarmroB Ha Mecrax o00CoDJIeHHA ocTaToOTHOI
HerMATHTOBOM Marmpl, Tak Kak Heab3sa ceGe TIPENCTaABUTH, 9UTO IIOCJCTHAA
BCeTZIa I MOJHOCTBIO yjausiack 6L 13 rpannTioro Macensa. OqHako B rpanmT-
HEIX MacCHBaX HabIIOAAI0TCH TOALKO CPABHUTENLIIO MEIKHe HIINPH U KaMep-
HBIE TerMATHTEL, a He HX KPYHHLIC 32JICKI IO KYIOIOM KPOBJIIL, TTO JeJaeT
Ma10000CHOBAHHEIME HpeJICTaBIeHnsa 00 0CTATOTHON MeTMATHTOBON Marme,

Brmme Mmr paceMorpenn 0cofeHnocTH XHMIUECKOTO COCTABA METMATHTO-
BOM MarMpl, HACROJDLRO HX MOYHO BBISIBUTH ITO COCTaBy 06;)a3y10m11xc-ﬂ MHIHe-
pa;oB, mpociaegnian ocobeHIocTH Xoma o0paszoBaHUs HErMaTHTOB. Bee aro
JaeT HEeROTOpPBIe OCHOBAHUA JIJIA PEHICHIA BOTIPOCA O IDPOHCXORJIEHIH Ierva-
THTOBOTO paciiaBa. Tak, IMEOTCA OCHOBAHUA A YTBePKICHUS, Y4TO MOAB-
Jenne 0co0oil merMaTHTOBOW MarMbl, 06OTAIEHHON MEJ0YaME M JIeTyamMil
KOMIIOHCHTaAMHI, HOPOMCXOJHUT npn BelJIeJeHHH e¢ M3 MarMaTHu4ecKoro pesep-
Byapa B OTHKpGLIBAOIHeCA TpemiHbl, BCHKUIAHMKA paciIjiaBa H JIBH/RCHUN
OT MeCTa BLIIGJEHNS 0 BMEHIAIOOIEH HErMaTHThl IIOJOCTH IIOJ BJMSHIEM
TEeKTOHHYECKNX JIBUJKEHI,

To, uro merMaTHTE pasMemalnTCsA B MECTAX PABPLIBOB TOJI TOPOT, CBABAH-
HBEIX C IpoleccaMn CKIagKko0o6pasoBanfsa, ¢ HOCJHECKIA{YATHIMI IBUKeHITSAMI,
¢ KOHTDAKIHOHHKLIMH pAa3PRIBAMII OTAEJBHBIX 30H TIPAHHTHEIX TeJX, XOpPOIIOo
m3pecTHo. PolIb TeKkroHHKH B pasMelleHII MerMaTHTOB NMOKasana B OTeucCT-
Benmoit 1 3apybeskHoil auTeparype.

FGOJI()I'H‘IECKHH OﬁCTHH(}BI\'a Ha MeCTOpPORIeHNAX PearRoMeTalLuBIX M
XPYCTAIEHOCHBIX TIETMATHTOR, PACHOTOMAEHHKX B TPAHUTHRX MAacCHBAX,
TosRATYH, Hanfojiee HATJIAHO CRUETENLCTRYET 0 Lpupoje apiennit. Tummy-
Hasfg KapruHa sgech TakoBa (puc. 2, a): B ANMKAJIBHON TPIKOHTAKTOBON wacTm
MaccmBa ofpasyercs 30Ha TOPH3OATOB paHHeH Kpucraminsanmm. Oxa nepe-
CEKACTCHA JRUJIAMH IIerMATHTOB, PA3MEIIAIONIIXCA B KOHTPAKIIHOHHLIX I TEKTO-
Hupyecknx TpemuHax. [Tmske oroil 30HE pasMemaeres 30Ha rpaHnToOB, HACHIIIEH-
HBIX ULIAPOBEIME 1 RKamepunym mermaturamu. [lo-smpmmomy, mpnm pasenrnm
KOHTPAKI[HONHLIX TPeIMH 1 TeKTOHHYECKHX Pa3pHIBOB, B BepPXHeill 3ome pac-
KPUCTANIN30BABIIAXCA TPAHATOR BOBHUKATIOT ITOJOCTH, T. €. 00JACTH ITOHHAREH-
HOTO JaBieHHsg — NPHYUHA JBIKEHNs pacljaBoB. B HmkeIe;kameMm ciaoe —
ellle He pACKPHCTALIH30BABIIEiiCA MarMbl, IOJX TPEU[HHAMI, TO/KE YMeHB-
IMaeTcA JaBlIeHHe M IMPOHCXOANT MarMaTHYecKas PeTpOrpagHas AHCTHILIA IS
M cBA3anmasg ¢ Heil rasomo-rpasmranmonnas auddepenumanmsa (Hmxomaes,
lomuso-lo6posoancknit, 1961). B pesyabrate bTOro B OTKPHIBAIOMHECH
TMOJOCTH MOCTYHAET MATMATHYCCKRHH pAacIIAB, O00OTAMEHHHIH  JeTyUmMu.
ATOT AMCTIIIIAT U ABISAETCH NMerMaTHTOBKIM paciimaBoM. Ilosmienne ero cps-
3aHO C HPOTOTEKTOHHEOM, IIOPOJAHBIIEl B MecTe BLRIICTEHNS U [(BUKEHHS TTOP-
WA paciniasa MarmMatmueckyo guddepennmanmio. Yacrsh BrpeImBmnxcs
JeTYyYnX KOMIOHEHTOB, oboramas MarMy, 00pasyioT UIIHPOBHIC ICIMATHTE
Ha nyrtH ux asmkennd. [lo samosamenuio moxocTn gaBieHHe BHIPABOHBACTCH
7 JIeTy4He BHOBB PacTBOPAITCA B pacmiaaBe. Rapruua obpasoBaHHs IerMa-
TUTOBOIT MaTrMblL HIPUMEHUTE/ILHO K TaK Ha3bIBA@MLIM BLIFRATHIM nmerMaTuTam,
PasMemaonuMea B HOPojjax KPOBIN MacCHBOB, (oJee CJo/kHa, HO|B HPHH-
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nuoe ocTaercs Toil ke (pme. 2, 6). Ee ompemensior MecTO OTHENEHHSA IOPIUH
pacmiaBa OT MarMaTH4ecKoro pesepByapa, OYTh JBHKEHUA IO MEIJIeHHO OT-
KpHEIBalomelica TpelimHe BO BMemaiomume mopojusl. llagenme papineHmss B Mar-
MarHYecKkoM pesepByape y TpellHH BEIBHIBAET PETpPOTpPajHOe BCKEUIAHHE H OT-
JlelleHne JIeTyYnX M3 MarMbl; Ha OYTH IBIJKEHHS MarMel IO TpelljuHe Hews-

) (7] s ey« B (o )e By e

Pue, 2. IlpuuuHb 1 cnocod 00pa3oBaHNA NErMATHTOBOI MArMbl B ¢Iy4asx BOSHHKHOBEHHA
CHHreHeTHYeCKHX (a) M «BBLKATRIX» (6) merMaTHTOB.

1 — rpaHuTHENI pacniiaB; 2—7 — B0HB: 2 — paHHeH KPHCTAJIN3AlMH I'PAHUTHOTO paciiasa (pacKpm-
CTAJLIN30BAHHKIL I'PAHNT), 3 — MarMaTH4YecKoll peTporpagHoi MHCTHILIANNA, 4 — Ia30BO-IPaBUTAIIMOHHOR
Marmarudeckoit puddepenunamun (06nacTb OPOABIEHHA UUIAPOBEIX M KaMEPHBIX NErMaTHToB), § — HH-
CTHIAT-IErMaTUTOBOTO pacmiasa, 0GorameHHoro jeryunmu (001acTh PasBUTHA NerMATHTOB), 6 — Marma-
THYeCKOH mupdepenimanun npn MEGUABTPAINHN, IPH BCACKHBAHMH DPACINIABA OTKPHBAIOMEHCA IOJOCTHIO
(oOmacTh pPasBHTHA MEJKO3EPHHCTHIX NEPMATHTOB); 7 — OKCTPAMPOBAHHOPO IHCTHIAT-IErMATHTOBOTO
pacmiasa, oforamerHoro Jeryunmu (o0nacTs paseuruA nuddepeHUMpPOBaHEBX KPYIHO36PHHUCTEIX IermMa-
TUTOB); 8 — BMeHAONNe DOPOJKI. .

OesxHa MarmMaTHueckas gu@QepeHIpanisa — B 30HE OHEPEKATOMIEro [BUKeHHA
JeTYYNX KOMIOHEHTOB MarMmel. B mermaTmrosMmemaiomux Kamepax, rje (UKCH-
pyercsa naHHas DOPIHA pPacoiaBa B BHIE HErMATHTOBOTO Texa, sfdert mud-
gepennuannm Moxer GHTH HAMOOJNBIIUM. 37€Ch pPA3MEMIAeTCs MUCTIIIAT —
AKCTPArHPOBAHHEINA pacnjaB, KPHCTAIIH3amUA KOTOPOr0 W IPUBOXHT K 00-
PasoBaHMI0 30HAIBHLIX HEIMATHTOB.

SJakIwueHHE

Ocnosurie mnen A. E. Qepemana, mpegcrapasionime merMaTuToobpasosa-
HUE KaK IIUTEeIbHbIT 5BOMIONTOHHAI 11 PONece KPHICTAIIA3aAN 0C000 MarMeI,
OTAMYHOU 110 COCTABY OT I'PAHATHOIO HCXOMHOTO paciiaBa, CJaeqyeT HPH3HATH
COOTBETCTBYIOIHMHA COBPEMEHHEIM JaHHEIM.

Opmako aror mpomece He MoskeT GHTH obbscHen mmarpammoin Dorra—

- Hurram, mocTpoeHHO#l mias cucTeMs ¢ HEOrpAHHYEHHOH PACTBOPHMOCTHIO
BOJBI B CHJIMKaTHOM pacniaase. 1lo HoBellimMm sKCHepHMEHTANBHEIM [[aHHEIM,
B YCJIOBHAX 00pa3oBaHuA MyCKOBHTOBEIX nermMatutos (Py,o = 8 k6ap) B marme
MoskeT GuITh pacrBopeno He Goaee 12% Boms, a B Marme, QopMEpYIOMmeit
OerMaTHTEL JPYyrux gopMaiuii, — eme MeHBIIe.

Bee xpymmosepumcrsie pasHOBHAHOCTH IerMaTHTOB — TpaduuecKue H
GuI0KOBEHIE — 06pasylOTCsA B peayibraTe KPHCTANIH3AINN N3 PACILIaBa IPH BE-
coknmx Temmeparypax (go 700° C). Oro ke oTHOCHTCA K KBApIeBOMY fAPY,
H BO BCAKOM CJIy9ae K €ro BHENIHe#l gacTi.
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Pemawomyio poas B o06pasoBanum KpymHO3ePHUCTHX pa3HOBHAHOCTEl
DerMaTHTOB HI'PAIOT IEJ0YH: NOBHIIEHHe HX KOHIEHTPAUH ONpPEeIesiseT mo-
ABJIEHHE OTHOCHTEJIBHO HH3KOTEMICPATYPHOH LerMaTHTOROI SBTEKTUKH,
a jlanpHeiiliee MOBHIMIEHHe HEPEBOAHT KBAPI B PACTBOPHMOE COCTOSHI® W
Hapymiaer 9BTeRTHRY. MoHOMHHEpATbHEE NOCIEJ0BATEIBHEC BHIETCHHS
HOJICBEIX INIHATOB, MyCKOBHTA (IJIH CHOJyMeHA, Gepmiia) m KBapha, Io-BUii-
MoMy, 00pa3yioTesi B COOTBETCTBMI € yOBIBAIOWEN CTENeHBI0 HHEPrOEMKOCTH
9THX MHHEPAJOB.

B rteyemme Bcero mpomecca KpHCTANINBANME pPacIiaBa BHAEJIAIONAACH
TBepasA (hasa XUMHYCCKN HepaBHOBECHA coCTaBy kmakocrn. PaBmosecme ocy-
IECTBAACTCA TOJBKO HA O{HOM €ro 3Talne — IIPH 9BTEKTHYECKOM KpHCTaIIn3a-
IHA, BejyIieil K BOZHWKHOBEHHIO IHCHMEHHHX TpanuToB. TaKOBE OCHOBHEE
ocobennocTn 00pa30BaHMA MarMATHICCKUX IETMATHTOR.

BBMMARAINTOH B AAMARPHI'HHA, FE B.MNETPOBR

PEKUM JIETYYUX IIPM METAMOPOU3ME — I'IABHASA
OPHYUHA OBPA30OBAHUA MYCKOBHUTOBBIX HEIMATHTOB

Ha cBasp MycKOBHTOBHIX IerMATHTOB ¢ MeTaMOpPPHBMOM YKAZHIBAIH
muorue uccneposarenn (Hopmumermit, 1937a; Coxosos, 19596; F'uns6ypr,
Pommonos, 1960, u ap.), Ho ammp mocie BhgeaeHHs Meramophuaecknx ga-
nmaneueix cepmii (Miyashiro, 1961) werko ompemenmnack npmypoueHHOCTS
KPYNHBIX IOJeil HPOMLIILIEHHKX MYCKOBHTOBBHIX HETMATHTOR K (amHaIbHO
cepun pucTeH-cuainMannTosoro tuna (Cokomos, 1970a). B to ke Bpemsa s
BHICOKOTEMICDATYPHBIX 30H aHAANY3UT-CIVLIMMAHNTOBOTO THHA METaMOp-
¢uama XapakTepHo pABBHTHE NPOIECCOB TpaHHTHAINM. [To-Bugmmomy,
CYymeCTBYIOT o0mue upHIdHe, ofycaosmBmme (opMEpOBAHHE KaK pasimi-
HEIX (PalHa/IbHBIX CePHil, Tak M MX KHIBHEX o0pasopammit. [[aa BrscHenus
9THX NPHYHH GBUIO MPOBENEHO CPABHHTEJNbHOE UBYYEHHE YCAOBHH MeTamop-
(usma B anganysurosoi W AMCTEHOBON PANHMATLHEIX CepUsNX, a TAKKe Mpo-
neccos GOPMHPOBAHHA B HHX NOJeHd KBAPIEBHIX »<HMJ, IMECMATHTOB U MHIMa-
THTOB. -

Has cpapmenms B3ATH 30HAJIBHO-METaMOpPQUI0BAHHEE KOMILICKCH Tpex
permonos: uyiickoii cepun Cepepo-Baiikaabsckoro Haropss, XamapaabaHcKoH
cepun l0ro-Bocrounoro Ilpubaiikansa n mamcko-GogaiiGuuckoii cepmn Ilarom-
cKoro Haroped. Ilepsre aBa permona — THHHYHBIC IPEICTABHTENN AHIATYSH-
TOBOI (anuanbHOl cepum, a TPETHI OTHOCHTCA K IHCTEHOBON CEPIM. Uyir-
CKasf CepHA XapakTepUsyercs MUHHMAJIBHEIME JAs aHJZAJY3HTOBOTO THHA
AaBJeHHAMHE, a MeTamMoppuaeckue nopojsr [laroMckoro Haropss 06pasoBaincs
TIPH JIaBIEHHH, MAKCHMAJBHOM Cpejin (amHadbHEX CepHil IMCTeHOBOTO THIIA.

Benmauna ofmero garaenns (Posw) CRIAATBIBACTCA M3 JABICHAA HATPY3KH,
KOTOPOE MO;KeT HECKOJBKO BO3pacTarhb B Pe3yabTaTe YBeJNUeHHS MOUIIHOCTE
OpH CKJIAf9aToOCTH, cTpecce W papiennn Jeryuux (Pg,). Ilogcuer mommocrei
HepeKPHBAIONNX MOPOJ, & TaK:ke AHAJH3 JmTeparypuuix mammex (Carrom,
1967) cugerensereyror o Gauskoii raybmme gopmmpoBammsx obemx ce piit
-(0K01I0 5 KM B BePXHEX U /1o 15 KM B HIDKHEX 9acTAX pPazpeaos TOJI), T. e.
0 6amBKOIl M OTHOCHTEIBHO HeGOMBIIOH BeIUTHHE JaBIEHNA Harpysxi. lpen-
THIHOCTh TAPAreHeTHIeCKUX ACCONMANMIT W coCTABA MUHEDAJOB B OJHOTHI-
HEIX IIOPOJaX 3€JeHOC]HAHNeBol damun obenx cepmil moOATBEps;AAET, YTO 00-
mee paBleHHe JIA HEX GbI0 MOYTH OIMHAKOBO M He IpeBmIlalno 3—4 xbap.

Makcnmanbubie TeMmmepatypsl MetamopduaMa B MaMmcKoGopaiiGmuckoi
cepun cocrasisior 650—700° C, uro Koncrarupyercs: 1) mospIenmeM TpanuT-
HOTO pacmiasa, 2) pasio;KeHHeM MYCKOBHTA ¢ KBapIeM HA JHCTeH W KaJluii-
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gar, 3) BePXHHM MpPEeeNIoM YCTOMYHBOCTH CTABPOJINTA M DIUJOTA B aCCOLMA-
A ¢ KBapuem, 4) orcyrcrBmeM rmmepcreHa. B xamappabanckoil m uyilcKoi
cepuax Ttemmeparypa meramopgmsma npepsnunana 700° C, cyaAs mo HaXmImIio
runeperen-ampubonoBoit accommanum,

Ceuenns Ha P-T juarpaMme, OTBedAIOIMHe H3YICHHEIM CEPHAM, YRKa3LIBAIOT
Ha OJHOBPEMEHHOE BO3pacTaHue B mporecce MetaMopduaMa Kak TeMmepary phi,

P, nbap
12t

11+

Caol +Qu ™~ —_ Lg,,

Kouman/moBe i
Memamop@uim

1 1 Sl

200 300 400 500 600 700 800 T,°C

IMonoxenne aHEAaNy3ATOBOrO H JQUCTEHOBOr0 THnOB meramopdusma ma P-T puarpamme.

AnpanysnTopsii Tan meramoppuama: A, A, — uylickaa m A, A, — xaMap-maGaHCKas CcepHM; ANCTEHOBbI
THI MeraMmopuama: JJI — MnMCHo-ﬁonai‘iGmeaH cepus. CnaowHse AuNUU — DKCHIEPUMEHTANIBHO ne=
cjleOBaHHble DeaKIHi, NyHrEMuUpHse — MOJOHEHHe N30Tpall B N3y4eHHBIX cepuAX. JIMHNN pasiorkeHnsd
MYCKOBHMTA M IOABJIEHHA paciiasa paccuutansl upn P =0.6 Pugy,. Tpolinaa Touka no Althaus.

(Bunknep, 1969).

TaK # JaBjieHus (cM. pucyHok). Ognako B (ammaibHoil CepHH AHCTEHOBOTLO
tina Pgg, yBeJanmuHBaerca or 3—4 kbap B seaenocianuesoit o 8—10 xbap

B aMQuboamTOBOM (ammy, a B aHganays3uToBoil cepmm or 3—4 mo 5—>5.5 kbap.
B yuactkax ¢ cexymeil 30HaJIBHOCTBIO, Iie YCHJIEHHEe cTemennm metamopduama
TIPOCJAEKABACTCA B OJHOBO3PACTHEIX IJIACTAX W EUHBIX CKJIAAYATHIX CTPYK-
Typax, BeJHYNHa JaBJeHHA HarPY3KH U cTpecca HoJxHa OnTh GIu3Ka Ha BCeM
HHTEpPBaJie TeMueparyp. ExmHcTBeHHOH npHYmHOl HaGIIOJAIOIIETOCH 3[eCh
yBenmuenns Py Moyker ObTh BoapacraHme jasieHmA (uonpa. Xapaxrep
MeraMOp(HYECKUX peakiuil B pPasaUYHBIX MTOPOJAX MaMCKo-GojaitmHCK oM
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Cepun CBHJETEJLCTBYET 0 TOM, 4T0 cocTan (uonmpHoil Gass B KaykaoM M3 I1ac-
TOB 3ABHCHT IPE/E BCETO OT MX MCXOAHOTO cocraBa. Hampmmep, napumain-
noe pasiaenne CO, Tem Brume, uem Goabie KapGOHATOB copepsLUT mopoja.
Ofmen JeryuymMm My IJIAcTaMH B YCAOBHAX 3€ICHOCTAHIEBOIL dhammn
OrpaHiyeH, Ho ¢ NOBLIIeHHeM TemMuepatypsi u Py, on Bospacraer. B mopogax
3EIeHOCIIAHIeBOI U sungoT-aMmpuboanrosoii (ammit IPOTERAIOT IIPEeKJIE BCEro
PEARIHI JIeTHAPATAININ HIH PEaKNHH € OJHOBPEMEHHBIM BHIIeTCHHEM BOIH
u yraexucaorsi. Peakunn gexapGomatmsamumm B JucTeHoBOI cepum 1mo cpas-
HEHHI0 ¢ AH[AATy3UTOBOH CMemeHhl B BHICOKOTEMIEpATYpPHYIO 0614acTh Ha
100—200°, uro cBEpeTeaBCTBYeT 0 TOpasgo GOMEE BHICOKOM JIaBJEHII CO,.

JUIA HONyIennsa He3aBHCHMON 0T MeTPOJOIHYECKIX [AHHBIX nHo pManun
0 Temmeparype o0pasoBaHHA MHHEDPAJOB, COCTABE M AABJICHHH Ta30BOIL dazs
B. M. MararomoMm mnposeseno mucciaegoBanme rasoBO-KANKHUX BRJIIYCHITH
B MHHEpaJlax Meramopmiecknx nopox. B Huskoremmeparyproii wacrn semeno-
CAAHIEeBOMH (amuin AUCTEHOBOW CEPHH YAATOCh TOMOT@HE3MPOBATH Ta30BO-
ARHIKHE BRIIOYEHMA TOJBKO B Hambolee «CyXHX» HOPOAax — MeTajnaGasax.
B nnx noxyuens remueparypi 265—310° C u gasaenmne Jeryanx okouo 1 kbap
upu Py, okoso 3.5 k6ap. B nmopogax ampubonnrosoit ganun sroit cepun MuHe-
PAIIEL COAEP;KAT JIBYX()AaB0BLE BKIIOYEHHSA BOZHOTO PACTBOPA M HepPeyILIOTHEH-
HOIl yrJeRHCIoTsl win opHodasossie BRI0OYenus nocaexueii ([loaros u Ip-,
1967; Maxarown, 1970). /| syxdasosne Briogenns TOMOTeHe3npyioTes npu 240 —
280° C. [IpueyTerByomue B HUX H3PEKA TBepEe $ass pacTBOPAIOTES Pl 575,
a MHOTa He pacreopsiorca o temmepatyps 600° C. Caegosateasno, saxsar -
BRJIIOYEHHI Ipoucxoxma mpu rtemmeparype seime 600° C. Ilo JHarpamme
P-T pas srmouenmi CO, ¢ mrormocrsio 1.02—1.06 r/cy® nammenme B mo-
pogax ampubonnrosoit ¢anum pmeremosoit cepmm cocramuasier 6.5—7 rbap
aaa 650, aas 700° C — mocruraer 8 k6ap. Drn nudps HEHAMEOTO HIzKe OLEHOK
JABICHUA 110 IeTPOJOrHIeCKUM TAHHEIM,

Jmsa mopox anganysuroBoil cepun moka He YHAT0Ch MOIYIHTH CTOTD IO~
Hble pad#sie. B mMmmepazax ma mopoy uyiickoi Cepnu BRJIKOYEHNH Mado, H
omn ouens mexxu. Iopdupobractsr angamysura n crasponnta B xamapraban-
CKOM CepHE COZep:KaT B OCHOBHOM 0fjHO(a30Bhie BKIUeHMs, OHEM M3 IiiaB-
HBIX KOMIOHCHTOB B HuX siBasercs aszor ([lomrom, 1970). Cypa mo mammsim
0. A. Jloarosa, B. C. Measrynosa m H. A. [Ilyryposoit (1970), makcumaib-
HOe jpapienne 1A amnpanysmroBux cepuit mpm 600° C me mpesmmaer 4.5—
9.6 wbap.

Meramopdmam ofenx danmaasmex cepmii COIPOBOKAETCA (OpPMIpPOBa-
HHEM JREITBHEIX 00pasoBaHEl 0T KBAPHEBHIX M KBAPI-I0JEBONINATOBLX JKIII
/10 OOIHPHLIX TOJIeif MerMaTATOB I TPAHATHEIX MHTMATHTOB, IpU4eM KBapiie-
BLIG MBI PABBHTEL B HOPOZAX OT 3€JEHOCHaHIEeBOR (amum 10 CTaBpoIHTOBOM
doubl avmpuboxnrosoil gammm. Mx mmmepaimsamua orpaaer cnenuury
COCTaBa MoOPOJ, & COCTABH MUHEPAJIOB H30(aIHalbHE TOPOJAM TOM 30HE META-
MOpdH3Ma, B KOTOPOIl PACIIONOMKEHBI JKILIHL.

Bruouenna B wBapue sxuaI uCTEHOBOIM Cepum COMep:RaT BOJHLIH pac-
TBOD, JRULKYIO YIJIGKHCIOTY, MHOT/A Thepmbie dass. B skmmax ampamysmro-
BOIl CePHH, KPOMe TAKHX BKJII0YeHMIl, HaGII0al0TCA Ta30BOBOJHEE, A B anja-
yBUTE U3 ;R — opHodasoskie agorre BrI0venus ([[oaron, 1970). Temmepa-
Typa rOMOTeHH3AINH BRINYEHHH B KBApIe U3 ;KM JICTEHOBOMH dannanrpHOM
cepmn cocrasager 260—290 B cepuumr-xaopurosoir, 370 B OHOTUT-XJI0 PHTO-
Boit u o 360—390° C B craspoanToBOil 3omHe. Hasnenne rasosoit gasnr mo-
BEIIAGTCA COOTBETCTBEHHO OT 2 10 4 kGap. 'oMorenn3anus prI0veHnil B KBA pige
U3 FRUJI AHAATY3UTOBOM COPHH B GHOTHT-XI0PHTOBOI 30He mMpomeX 0T i pu 310—
380, a B craBposmroBoit — mpm 440—460° C. Vumrssas, wuro TeMIe PATY PhL
00pasoBaHus MHHEPAJIOB B OJHOMMEHHEIX 30HAX AOJKHE GHTEH 6/IHBKH, MOZKHO
VTBEPAATH, YTO [ABJICHHE JETYYUX B CTABPOJMTOBOH 30HE AHIAIYBHTOBOI
CepHH 3HAYHTEJNBHO HUKe, UM B JIHCTEHOBOIl cepum.
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B6amsm maorpajgsl AHCTEHA B KBAPIEBHIX jKUJIAX BO3PACTAeT KOJIHTIECTBO
OJarHoRJIa3a M CJA0X, 4 COOTHOLIEHHEe MHHEDATOB NPHOIMKAGTCH K TAKO-
BOMY B nmermarumrax. HonnuecTBO merMaTOMHLIX KU B HAYAJI HICTeH-aIbMAaH-
NUHOBOI B0HEI HEBEJINMKO, HO K IEHTPalbHEM dYacTaM Mamckoro cmuarim-
HOPHA IHCI0 I Pa3Mephl T IIarnokIa30oBhX IIETMATHTOB PE3KO BO3PACTAIOT.
B memrparemoil wactm MaMCROro CHHRINHODHS PACHOMOMKEHBI MACCHBEL
IPAHHT-HEIMATHTOB (HerMaTOMIHHIX T PAHUTOB) — ABYIOJEBOLIIATOBEIX II0-
poji ¢ NpPU3HAKAMH Kak MarMaTmyecKoro, Tak M MeTACOMATHYECKOTO IIPOHC-
xomgenns. OHI PasBHBAKTCA HyTeM KaJMIIIATOBOTO 3aMEMICHUA IJIATHOK/Ia-
30BBIX IIEIMATHTOB H BMEI[AIOIUX T'HEHCOB, COXPAHAIOT PEJUKTEH MHHEPATOB
H CTPYKTYD MeTaMOp@HUYeCKHX HOpPOJ, HO 3a9acTyi0 HMEIOT PEesKHe CeKymime
KOHTAKTHL I CBOIO KHABHYIO cepmio. Oma mpepcraBieHa ITHPOKO pPasBHTHIME
OJarnorJaas-RaJduIlmaToBEIMI MarmMaToreHHbBIMMI nmerMaTHTaMu, HeCcyIuMu
OCHOBHYI0 Maccy IIPOMEINIZIEHHOT0 MYCKOBHTA.

Mmnuepaisl TpaEAT-IETMATATOB, MJIATTOKIA30BEIX I IJIaTHOKIA3-KAJIIIIA-
TOBBIX HEIMATHTOB cofepsRar GOJBII0e KOJAMYECTBO SRU/IKAX BRIIOYCHMI 1epe-
VIUIOTHeHHON YIMIeKHCJI0TH MIH YIJAeKHCJIOTH M BOZHOIO PACTBOpa, KOTOPHIe
HeIIPUTOAHLL I OIPeieJIeHAs TeMIepaTyp B CBASH C UX BLICOKOH MIOTHOCTHIO.
Onenka temMmepaTyp II0 MHHEDAJBHEIM reotepmomerpam maer 500—650 mis
maarnoraazossx mermaruros u 650 —700° C aaa rpanmT-nermatuTos. [laie-
HHe JleTyunx, ompenenennoe mo miaotaocrn CO, BO BRINYEHHSAX, PABHO COOT-
ercreenno 5—7 wbap m 6—8 wdap (Mawraron, 1970).

B ampuboanroBoil m rpamyianToBoil danmsax aHmaxysuToBOl (anmanbHOi
cepuu IMIPoKoe PA3BHTHE HMEET MPONeCcC IPAHNTH3AINH, ITPOTEKATOIINIl Tak:Ke
B JBa 9Tama. Y ke B CHJNIHMAHHT-MYCKOBHTOBOM 30He HAGJIIOIACTCHS IJIATIO-
MHUTMATH3AIMUA IOPOJ, OCOOEHHO YETKO NPOABICHHAS B MEJAHOKPATOBEIX
nopogax. Ha ary sonmy macrymaer gpoHT KaldmIIaTH3AINI ¢ 00pasoBaHIeM
0/l TEHEBRIX MUTMATHTOB, 0 cocTaBy Oauakmx rpanutam. Ilogcuer Gananca
BellecTBa B I[EJOM IO TOJIE IIOKABKIBAET, UTO TPAHATHBANA IPECTABIIET
co0oif KpeMHEN[eN0YHO MeTacoMaro3, HPOTEKAIIM B [BA orama: KpemmHe-
Harpmessii m kpemue-kaumessiit (Marpuruna, [lerpos, 1971). Ilo xmmuamy
OH aHajJoTM4eH mporeccy (OPMHPOBAHUA IIATHOKIAZ0BHX U I'PAHUTOINOL06-
HBHIX NMETMaTHTOB B IMOPOZAaX AWCTeHOBOH cepuu. '1asHoe pasamume 3araoga-
ercss B CTPYKTYpe HOB0OGpasoBaHWii: B JIHCTOHOBOI CepUH HX CTPYKTYPHI
MerMaTHTOBRIE, B aHAAJy3UTOBOM — TpPAHUTHEIE.

WNayyenme raszoBo-sKHAKHX BKIOUCHHH B CEPHAX TPAHATHZHPOBAHHBIX
DOopoj HAXOAUTCA B HaganpHoll cragum. OmHAKO Maloe KOIHYECTBO M MEIKHE
PasMeps BRJIOYEHWH CBIJIETEJILCTRYIOT 0 HH3KHMX JABJCHUAX JETYUYNX W BO3-
MO;KHOCTH HX yJaJeHmsa B Iporecce MurMarmaanuu. ['pammrte, o6pasoBas-
IHecA B BHICOKOTEMIEpPaTypHHIX (aruAx aHAaly3UTOBON CEPHH, B OTIeJIb-
HEIX YYaCTKaX HEeCyT NPHU3HAKH NIPOXOKIEHUA COCTOSHHA pacmiasa (ofHO-
POJHOCTh, T'PAHUTHHIC CTPYRTYPHI, CEKYIIHe KOHTAKTHI) M TAK/Ke MMEIOT CBOIO
KIIBHYI0 (pammio — IPaHATHE W IeIMATHTOBHIE KUK, B wyiickoii cepmm,
rjie IpOIece TPAaHATH3aNAIN MOPOJ IPOHCXOANT B HECIIOKOMHOM TeRTOHNYECK O
06CTaHOBKE ¢ IIPOABJICHNEM KaTaKkjiasa, MerMaTHTOBHE ;KHIB eguHmanst. OHE
AMEIOT MPOCTOH KBAPI-II0JAEBONINATOBEIH cocTaB 06e3 CIeoB MOCTMATMATHIOC-
Koro mpeobpasosanusa. B xamapaabanckoii cepun mabiogaercs Gomiee mmpo-
K0€ Da3BUTHEe 30HAJLHLIX IMEIMATHTOBLHIX ITOJEH, oRafiMIAnmuEx (POHT Tpanm-
TH3AIUA W HOPAYPOYEHHEIX K CTABPOJHTOBOH M MYCKOBHT-CHJLJIMMAHHTOBOIM
meramoppmueckum somam ([ladgees, 1970).

Comocrapienue IPOLECCOB MeTaMOpP(HBMA IOPOJ] M KHI006pazoBaHIA
B HUX A ABYX (PArNaJbHLIX CepHil MOKA3KBAET, YTO IPH OJAM3KOM XHMHI3ME
HIPOIECCOB WX IPOAYKTHEL HMEIT clepyoime pasimuns: 1) mpeobiaganne
nopdupobracTHIeCKOr0 XapaKkTepa MEHePAI000pa3OBAHMA B aHaly3WTOBOM
CepHH W DABHOMEDPHAA 3€PHUCTOCTH NOPOJ B JHCTEHOBOM THIE MeTamopduama;
2) mumpokoe pasBHTHE TPAHHTHBAINUA B BHICOKOTEMIEDATYPHEIX (anUAX aH-
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AAITYSHTOBOW CEPHH M CIENH(PHYECKOTO THOA TPAHNTH3AMMH — TETMATHTHIA-
OUH — B IOPOJIAX JMCTEHOBOM cepun; 3) MaI0e WM CPEAHee PasBHTHE HIJh-
HBIX TEeTMATHTOB (KePAMHYECKHX WM € pPeIKOMeTaJhHOI MEUHEpaJ n3anueir)
B AQHJANY3UTOBOI CEpUH M IIIPOKOe PACIPOCTPANICHHE MYCKOBHTOBHX ITeTrMa-
THTOB B JHCTCHOBOH cepmm; 4) ciaafoe pasBuTHE MOCTMATMATHTCCKIIX mpo-
[eccoB B IErMaTHTaX, NPHYPOUYEHHHIX K 30WAJBHOCTH AHZAIY3UTOBOTO THIIA.
m Oonbioil 06BeM U HMHTEHCHBHOCTE METACOMATHYECKIX mpeod pasoBanmii
B IErMaTHTOBRIX MacCHBaX I JKIJIAX JTHCTEHOBOI (ammanbHoii cepmir.

Rar 6mito moxasano BeTIe, IJIABHLIM PasinYHeM B YCIOBHAX 00pasona-
HOA 9THX JABYX (annajbHBIX CepHil M BCEX CONPOBOMKIAIOMIAX MX SKIIBHBIX
(anmii ABIALTCA BHICOKOE MaBIeHNE JETYIHX KOMIOHEHTOB, U 0COBEHHO
Pco, B amubonuronoit panmm pucrenonoit cepum. ITpmamna pasiuyus B JlaB-
Jennu Py, TO-BHAUMOMY, TEKTOHHYECKas ¥ Tpefyer CHONHAIBHOTO M3yde-
uns. Mommo mpepnosarath, 9T0 OpH (OPMHPOBAHHH aHAJIY3ATOBHIX cepmit
CO3ATIOTCA YCIOBHA Jlisi cOpoca JeTyunx KOMIOHEHTOB, B TO BpeMs Kak
B JINCTCHOBEIX CEPHUAX OHU YACP/KHBAIOTCH BO BPEMS TJABHOTO HTAIIA METa-
Mopdmama. Bricokoe copepskanme IeTYIHX B JAHCTEHOBEIX cepusAx obecrmeun-
BAET MOMHYI0 PaCKPHCTAIINBANNI0 HOPOR W 00pasoBanme [MerMaTHTOBBLX
CTPYRTYP B INTAIHOMHTMATHTAX,

Ha Bammuyo poab yriekmciorsl B mpomecce (GOPMEPOBAHIA MYCKOBITO-
BRIX IEIMATHTOR Yyiie yKaswBajgock panee (Mawarom, 1968). ITeofxonumo
OCTAHOBHTBCA HA HTOM Bompoce Gomxee wmojppodmo. Ilo sremepIMEHTAILIHIM
pannpim (Wyllie, Tuttle, 1959), pacreopumocrs CO, B pacmiase HamMHOro
mmzke, gem H,0. Cxeposarennno, moApienne pacmiaaBa HPHBOIHT K PE3KOMY
noBpenuio Poo, Tpu nonmkenmn P, Bo Quiongmoii dase meramopduucc-
Rux mopof. Bricoroe Pgo, B meramMopduueckoit Torme mnosninraer TeMIIe Pi-
TYpY maIasienud mopoj orHocurensno cucrem ¢ I,0 n F win ¢ I,0, coorser-
creenno, ¢ 550 (Jahns, Burnham, 1958) wam 600—625 (Luth et al., 1964)
mpo 700° C B meramMoppmuIecKUX CepusaX JIHCTEHOBOLO THIA. O6pazopapmmnecs
B 9THX YCJAOBHAX pAacHaBel HaChEHK BOMOH u yriaexmesaoroil. Ianmame
nocaeyneii, kak yrasmsaer A. A. Raguk n O. A, Jlykannn (1973), TPUBOJIUT
K TOMY, 9TO pPacIiaB HAYHHACT KUTETh TPH T0Pasjo 60/ee BECOKNX J[aBICHHAX,
ueM pacmnas, He cofepmrammit CO,. Ilostomy pacnianwr, ofpasosasiimecs
B 0Yarax MaJHUATeHe3a Npu MeTamopdusme JHCTEHOBOH cepmum, MOTYT TepaTh
BOIY Vike Ipm HefoIBIToM CHI/REHUW BHENIHero JaBJernnsd.

Bricokoe P, BO BKIOYEHNAX N3 MarMaTHYECKHX METMATHTOBKIX SRILT
CBHJIETEIBCTBYET O TOM, 9T0 ChopMHPOBABIINE MX PACTLIABE GBIIT HACHIIEHH
JeTYTAMII W OTJEJIJIHCH OT Ovara NaJIHTeHe3a [0 KumeHma pacmiasa. llo-
CTeAYIOMee CHIGKCHNC BREITHEI0 JIABICHAA IPU  BhCOKOM Pco, npupeio
K KNTeHHI PacIiaBa M BHZETEHHI0 U3 MarMEL OTPOMHOTO KOJHYECTBA BOJHI
1 COy. IT0 HMETO HECKONBKRO BAKHHIX CJCACTBHIL: 1) mommoe orcyrersme mwim
He3HagYuTeJIbHOe nepemMenienme KPYOHbIX Mace pacmimasa OT OYaroB maJHHIe-
Hesa, 2) mociejoBaBiiee 3a IerMaTHTAME BHEIPEHHEe NACK «CYXHX» AILIHTOR
I TPAHUTOB, 3) OOWINE MOCTMATMATHYECKHX CYIECTBEHHO BOJHEIX PAaCTBOPOB.
Ofn n obecmeTmiIn mponeccs MepeKpHCTAIINIAINE, MHPOKO IIPOABICHHHE
B MaMCKOM merMaTHTOBOM I0JIe W, TJIABHOe, WHTeHCHRHEI THAPOJINS TOJEBEIX
IOaTOB B TPAHHTONOXOGHEIX, HJIATMOKIABOBEIX M IUIATHOKIA3-MIKPOKJIIIO-
BHIX TIETMaTHTaX, KOTOPHI NPHBEI K 06pa3oBanmi LUPOMLIILICHHOT0 MYyCKO-
BHTA.

Ceifyac oweBmgmo, UTO CYMCCTBYeT HENPEePHIBHEI pAX MeraMmopmaccrmx
panuansunx cepmit (Hietanen, 1967), pasamwaommxcs mo pasienmio JIeTy-
X KOMIIOHEHTOB, HO KPYHIHELIE MECTOPOKIEHHS MYCKOBHTA MOL'YT (hopMIIpo-
BaTBCSA TONBKO B JUCTEHOBOM THIEG MeTaMOPQHYECKOH B30HAIBHOCTH, B YCJIO-
BUAX BHICOKHMX JIABTCHUH BOMH W YIJEKMCIOTHI.
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A. I' - BYHI EB

CBA3b MYCKOBUTOBBIX IEIMATHTOB C T'PAHUTOHJTAMH

MycKoBUTOBEIE HETMATHTEL T€HETHUECKM CBABAHEL ¢ OCOGHIMHI IO COCTaBY
rpaHATOH/AMI, KOTOPEIE OTHOCATCA K BeTBH IErMATHTOHOCHBIX TPAaHHTOH/IOB,
HO 3HAYUTEIBHO OTIMYAIOTCA 110 BEMIECTBEHHOMY COCTABY H YCJIOBHAM KPHCTAJ-
IH3aMUE  OT TIPAHHTOUZOB JAPYruX (opMammil — XpPyCTaJenoCHBIX, pPeIKo-
MeTaJbHBIX, PeJKO3eMeIbHbIX.

IlermaTuTOHOCHEIE TPANHTONAL XapPaKTePH3YIOTCA HEBLICOKHM COJeprKRa-
HUeM TEeMHOIBeTHBIX MHHEPAJOB, IMOBLIIIEHHLIM COJIEPAAHIEM KpeMmiesema,
rIHHO3eMa I Iesioueil 3a CYET MEHb-

IMIero KOJHYECTBA KeJIe3a, Maroud o Qu
KaJInIus.

Ha pmarpamme cocras—mapareHe-
aue (Hopmunckuit, 1972) omm pacmo-
jarajorcs B ofJacTH mapareHeTmye-
croit accormmanun Qu--Bt—PL(Ne20)4-
+Ort. Ho xorexTndeckas KpHBag HX
cABHHYTA B 00JacTh IOPOJ, COAEpIKa-
mEx GoJibIIe OPTORIAsa W 0oJee Kuc-
JEH IUIATHOKIAS [0 CPABHEHHIO C KO-
TeKTHYECKON  KPHBOH  HOPMAaJbHHIX
rPAHUTOHIOB.

Nmesa ofmue uepTsl, HerMaTHTOHOC-
HEIe TPAHUTONIEI pAasHLIX (QopMammi
OTIMIAIOTCA MeKILy coboil mo cBoeMmy L 810 :
cocTaBy M 0COOEHHOCTAM MUHepajiunsa- KFsp e = ¢ PL

Cuerumouder Luopumoude:

Pue. 1. MunepaisHBIi €cOCTAB NErMATHTOHOCHBIX IPAHNTONIOB.

Cocras TPAHHTOMAOB, KOHTPOJMPYOUWMX (GopMAIlMi TEerMaTuToB: I — XpPYCTAleHOCHYI, £ — pellkose-

MEJIBHYIO, 3§ — DEAKOMETAIbHYI, 4 — MYCKOBHT-DEIKOMETAIBLHYK, & — MYCKOBHTOBYW. Pumcrumu
yugpame o003HaueHbl 105 TpasuTorgon: [T — menouno-nojgesomnarosoro, Ila, 1116 — TpannuTHOTO,
IV — rpanogmopuToBOoro, V — TOHAJHATOBOIO pPHOB.

I TIPOM3BOIHBIX METMATHTOB, YTO CBA3AHO C KPHCTAIN3AIMENd HX B YCIOBAAX
PA3HLIX JaBJICHHI W TeMmueparyp.

XuMugeckne analusbl MYCKOBHTOHOCHHIX ! TpPaHHTOMIOB IOKA3KIBAKOT
CpaBHUTEIBHO HU3Koe coflepikanme kKpemuesema (72.13%) u okucios mesoqei
(6.51%) mpm Bexymeit posn oxuen Hatpusa (4.98%), HO BhICOKOE copep/Ranme
ranpozema (16.35%) m ormen raabmua (2.41%). Ilo croemy mMmHepaIbHOMY
COCTABY OHE OTBEYAIT IIATMOTPAHATAM, TPAHOAHOPHTaM U rpamurtam (puc. 1,
2). Tunmuusii naarnorpasnt us Mamckoro permona (rabua. 1) ciaoken mirarmo-
kaazom (Ne 26 —30) — 60.0, waamessiM modeBsIM mmatom — 3.0, KBapmem —
31.7, 6morurom — 1.2 m myckosurom — 3.2%. Ilo mammbiM pasinaHEIX Teo-
TEPMOMETPOB H Treo0apoMeTpoB IIArMOTPAHMTHl KpPHCTANIUSYIOTCA B MH-
tepsane temueparyp 700—520° C u pasienun 5—7 xbap (Poammos m xp.,
1972a) ma raybmme 9—11 M. '

'panojmoputsl, OPOAYHHPYONHE MYCKOBHTOBLIE NErMaTHTHL, IIHPOKO
paseuTl B Mamckom permone, Mugmn, Aprentnne, CIIA, IOAP n Tansamum.
Conepskanne KpemHeseMa B rpamojmopuTe u3 Mamckoro peruoHa cocrapiser
73.36, rammosema — 15.44, owmen waapums — 1.62, oxmem matpus — 4.07
n okmen wammsi — 3.08%. Om mmeer cocras: miarmokias (NeNe 26—28) —
44.4, wagmessii moxeBoit mmar — 16.4, kBapnm — 33.4, Gmorur — 1.2, myc-

1 3aeck u Janee TEePMHHEL ¢MYCKOBATOHOCHBIE», ¢XPYCTAJICHOCHBIE) rpasdTon/el I T. II.
0003HA9A0T TOJLKO IeHEeTHYECKHe CBA3HM COOTBETCTBYONHX I'PDAHHTOHIOB ¢ ONpejeeHHOW
@09&[3]11!91{ erMaTATOB, HO He MHHePAJOrHYecKyl0 CHelHAaJH3anuio caMix IpaHuTOHAOB.
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Xmyudecknii 4 MUHepPaTbHbIT COCTABBI METMATHTOHOCHBIX TPAHKTOHI0B

i

Oammna 1

D@opmanna
MYCKOBHTOBAfA pejKkoMeTanbHan Pe/lRo3e- XpycTaaeHocHan
OHHCB!:] H Munepaibl R
ar M- I et - .z oo r meJao09Ho0- e 104H0-
M| o | o | | PHIT | T | ntthouie | s | PP | MO ol
XuMuHuecKHuii cocrtas

5i0, 72.43 73.36 i 79.24 73.76 75.59 75.97 71.66 74,92 T4.64 75.77
ALO, 16.35 15.44 15.40 14.42 14.43 12.30 11.21 14.80 13.04 12.87 12.58
Fe,04-4FeO-+MgO 1.64 1.54 1.71 0.68 2.06 1.94 2.00 2.80 1.99 2.58 2.07
CaO 2.41 1.62 1.47 0.20 0.81 0.64 0.38 1.81 0.42 0.93 0.78
Na,O 4.98 4.07 3.32 4.23 3.41 3.66 4.10 2.98 3.30 2.98 3.63
K,0 1.53 3.08 4.47 3.63 4.57 5.08 5.89 5.00 oA 5.3 4.29
[Ipoane 0.89 0.77 0.62 1.91 0.07 0.71 0.58 1.00 0.44 0.72 015

Cymma 99.93 99.88 l 99.14 | 100.31 ’ 99.14 | 99.92 ’ 100.13 100.05 99.86 100.07 99.29

Munepaabumii cocTas

[lmarnoxmas (NeNg) 60.0 (26) 44.4 (26) 31.0 (25)] 37.9(22)| 37.0 (20) | 23.4 (12) 2 (5) 14.9 (28)| 18.0 (12)| 13.3(12) 1.2 (44)
Rajuessrii nonxesoii mimar 3.6 16.4 36.3 18.1 32.0 35.8 62 51.3 48.5 563.4 64.5
Heapi 31.9 33.4 26.2 38.8 28.0 38.0 32 30.6 30.5 27.9 33.8
IBeTHbIC MITHEDAIbI 1.2 1.2 21 — 3.0 2.6 4 3.2 3.0 4.8 0.5
Myckosur 3.2 4.5 4.2 4.1 == — — — == — —

Cymma 99.7 99.9 99.8 98.9 100.0 99.8 — 100.0 99.9 994 100
Rommaectso onpepenennit | 25 49 103 1 4 7 1 4 6 17 343

TMpumevanune. Tpanntsl ITla u T1I6 Beennensl Kak noarpy
roupgoB (XXV cecena MI'K, Mouapeans, 1973 r.)

nnel Ha auarpamme KFsp—Ab—Qu (pue. 1), npuuaTtoit B Kauscrse KIaccnpuRraaoHHol 1A Tpan-



koBAT — 4.5% (pume. 1, 2). I'paHOAMOPHTH KPMCTAIH3YIOTCA B WHTEpBaje
remmeparyp 690—600° C u pgasmrenun 8—10 xb6ap (Bapmem, 1970), a mo nam-
HEIM JIByHOJeBommaroBoro reotepmomerpa — mpm 500° C.

C rpaEETAMHE CBA3AHL KPYIHEE MECTOPOKIEHUA MYCKOBHTa BO MHOTHX
paitonax CCCP u Mupnu. Ilo cpapHeEnio ¢ MyCKOBHTOHOCHBIMH I'DAHOAHOPH-
TAMH COJlepKAaHMe KpeMHeseMa B HEX Heckoabko Hmxe (72.15%), Ho Komm-
YeCTBO OKHCIOB INesodeil Boapactaer fo 7.79% mpm cofepKaHHH OKHCH
maTpus 3.32 u oxuen raxus 4.47 % . Onn cofep:xar Goabiiee KOJMILCTBO Kajme-
Boro mojesoro mmara (36.3%) m menbmee kBapma (26.2%), cocras mirarmo-
Klasa B HuX Oodee Kueawii—oxurokaas NeNo 24—26. MyckoBmTOHOCHEIE

e ¥ - @
Lr's gl
.I = T T . T \
40 50 50 70 ort
PING.
_.-"{.i---z .'___::.3

Puc. 2. CoeTaBsl mMEerMaTHTOHOCHBIX TpannTOHMoB Ha aumarpamme Ab—Qu—Ort,

1 — SIBUKYPTHHCKMI TpaHaT; 2 — KOHHOAA MiA 2 K6ap IpH PasHBIX COCTABAX INIArMoKjasa (paccun=
raHa mo gapHwM IlnareHa, 1967); 8 — m0JaA IErMATHTOHOCHBEIX IPAHATONAOB (110 JAHHBIM 238 an.). OcTane=
HBle 0G03HAYEHHA Te Ke, UTO U Ha puc. 1. BHadyeHnA gaBienunsa (B K0ap) OKOJIO KOHKPETHRIX TOWEK BBIMHC-
JIeHB TI0 9KCIEPHMEHTAILHBIM TaHHBIM.

[PAHETH KPHCTAIIH3yoTCs B mATepBase Temmeparyp 640—500° C m pase-
amu 6—8 w6ap (IlImaxmm, Makaron, 1972) ma ray6mme 8—11 wm.

PepkoMeTalbHBe TPAHATOHEL IO CBOEMY XHMHYECKOMY M MUHEDAIBHOMY
COCTABY OTBEYAIOT TPAHOAHOPHTAM, TPAHATAM H IIEIOTHO-TIOJNEBONIIATOBLIM
TpaHUTaM.

I'paHoXmOPUTE, ¢ KOTOPHMH CBs3aHO oOpasoBamme HEGONBIIHX PEJIKO-
meraababXx Mectoposiienuil B Agpurxe m CIIA, mo cpaBHeHMI0 ¢ MyCKOBUTO-
HOCHHIMH TPAHOJAHOPUTAMH cojiepar GoJjbliee KOJIMYECTBO KpeMHe3eMa
(75.24%), cymmul okmcios mewodeit (7.86%) u mMe0T NOHMIREHHOE CO/EPIKa-
mme rannoseMa (14.42%) u oxmen rambnua (0.20%). drto ¢urcupyercs B mo-
BEIIIEHHAOM COZEIRAHNA KBADIA U Gojlee RUCIOM COCTaBe mIarnokaasa (tabu. 1).
Omn kpucramansyores, no gapasim K. Baprema n P. Ianca, mpu Temmepa-
type 640° C u pasienmn 4 xbap (Xwmrapos, 1957).

C rpaHmTaMH CBSABAHE OCHOBHBI® PE[KOMETANBHBIE MECTOPOKJICHHA B Ha-
meit cTpane m 3a pyGesoM. OHE XapakTepH3YIOTCs IO CPABHEHHIO ¢ MYCKO-
BUTOHOCHEIMI TPAHATAME TOBHIIEHHEIM cojieprRanmeM kpemuesema (74—75%)
u cymmel mesouedt (7.98—8.74%) u MeHBIIIM KoJudecTBoM rimHoseMa (12.3—
14.43%) n oxuen ransrus (0.64—0.81%). MumepaibHblil COCTAB UX: IIATHO-
riras (NeNe 12—20) — 23.4—37.0, wammesmii moxesoit mmar — 32.0—35.8,
kBapny — 28.0—38.0, Gmormr — 2.6—3.0%. HKpucrammmayiorcs rpasuTbl
B YCTOBMAX GIHBKHX K PEJKOMETAJbHBIM T'DAaHOAHOPHTAM.

Ille109HO-TIOIEBOIINIATOBEE TIPAHATH, KOTOPHE IPOAYUHPYIOT IerMari-
TOBEE Teja ¢ IMPKOHOCHIMKATAMHI, IO XHMHYECKOMY ¥ MUHePAJbLHOMY CO-
CTABY M YCIOBHAM KPHUCTAIIHBANMHM OJUSKH K aHAJIOTHYHBIM Xpycraje-

HOCHEIM rpammtam (rabm. 1).



CpaEmThi, ¢ KOTOPHIMH CBA3AHB De/KO3eMeTbHLe IerMaTHTh, Haubomee
IIMPOKO PAsBUTHL B mpejeiax jppesmux mmros. [lo cogepiammio 0CHOBHEIX
OKMCTOB DTH TPAHUTH OJM3KH K MYCKOBUTOHOCHBIM IDaHHTOMJAM, HO OTIH-
gal0TCH OT MOCIETHHX Gojice BHICOKHM cofepykammeM okmenm Kamms (5.0%).
Jlas THOMYHBIX TPAHATOB OTMETAeTCsA BHICOKOEe COJEPIKAHNE KaIueBoro mojie-
BOTO IIIATA M HEBHCOKOe — muarmokiaza Ne 28—32 (rabx. 1, pme. 1 u 2).
Kpucramnausyiores omn npu jasirennn 4—06 xbap u Temmeparype (mBymoIeBo-
muoarossiit reotepmomerp) 640—680° C.

Xpycraienocnble TPAHATOM/R MO COCTABY OTBEYAIOT PPAHMTAM M IEL0UHO-
HOJEBOINITNATOBEM TpauuTaM. MecTopo:KIeHnsd, CBASAHHLE C I'DAHMTAMH, H3-
pectHn B Kasaxcrame n ma Yrpamme. [lo XMMUIeCKOMY COCTaBy OHH Guu3Ku
K TPAHATAaM, OPOJYIMPYIOUEM peIKo3eMe]bHble MerMaTHThl, HO XapakTepu-
3VIOTCH HECKONBKO 00Jiee HIBKHM COfep/RanMeM INIIHHO3EMA M OKHCH KaJjb-
Ius, TOrJa Kak KOJAMYeCTBO KPeMHe3eMa M OKHCIO0B Me1049el B HIX HeCKOJIBKO
BHINE. JTO HAXOMUT OTpakeHHme M B Oojee KHCJIOM COCTaBe INIATHOKIA3a
(anpbur-oxmroraas NeNe 10—16). XpycrameHOCHNE TpPaHETOHLI Kasax-
cTama KpucTamayioresa B uETepsase remueparyp 700—750° C m pasnennm
93 xbap ma rayomme 2—3 kM (3axapuerko, 1972).

ll[emoaH0-I0IEBOIIIATOBEE TPAHATH, TPOYLHPYIONHe (Ir0opuTXpyCTale-
HOCHbIe TIerMaTHTH mupoko passuthl B Hasaxcrame. Ilo xuMmgeckomy u MHHE-
PAIBHOMY COCTaBaM ONN OJMBKH K IIeTOTHO-TOJEBOIIMATORKM pPeRoMeTalb-
HEIM TPAHHTOHAAM, HO COJepKaT MeHbllee KOTHIECTBO mexogein (7.92%)
o Gojee ocHomHoll mwrarmornas (ansbmr-ommroriasz Ne 12—18). Veaosus
KPUCTATIHBANMN HTHX TPAHUTOMJIOB CXOMHEL C J(PYTMMH XDPYCTaJICHOCHBIME
IpaHuTaMu.

Wz H3J10;KeHHOTO BHINIE MATEPHATA BHIHO, YTO MyCKOBHTOHOCHEE I'DAHITO-
HBL KPHCTAIUIMBYIOTCA B ycaoBusax HamGoapmmx ray6me (8—11 xm), Boree
pricokmx napienmii (6—10 r6ap) m mmaxmx temueparyp (640--500° C), wem
MerMATHTOHOCHEE TPAEATOM/H JApyrux gopmammii (pme. 2). ITpu sroM miarmo-
CPAHATH UPOAYIHPYIOT IEMATHTOBHIC Tela IIalHOKIA30BOr0 COCTaBa, IIpe-
HMYIECTBOHHO ¢ TPEU{MHHBIM I KBAPI-MYCKOBHUTOBBIM THIOM OC/IO/I@HEHH,
a T'PAHOJMOPUTHL M TPAHMTH — HErMATHTOBhE Tela CMENIAHHOIO COCTaBa —
¢ TerMaToMjHEIM I KRaPH-MYyCKOBHTOBRIM THHOM OCIIOJCHEHU.

3aBUCUMOCTD COCTARA IETMATATORLIX TEJI OT COCTABA MaT€PHHCKUX TPAHUTO-
U0B WeTKO YCTAHABIMBAETCs HA LpPUMepe Pa3HOBO3PACTHHIX HErMaTHTOBBIX
tex Mamckoro paifoma. Mx BaioBHI XHMHYCCKHH COCTaB, a TaKiKe COCTAB

Tabauna 2

XuMHIYeCKHil cocTan MYCROBHTOHOCHBIX I'PAHHTOHI0B H HX [IerMaTHTOB

IlmarnoKIas-MUEpPOKIIH= MUEPORIHH-TI1ATHOKTTA- I11ar MORIA30BbIe
HOBLIE 30BBIG i
Prien E | g2, ; o ; S8 | g2, ;
® | 882 | Sa | 25 | EE2a | Bz | B2 |EEEa| Eg
3 HEE 30 BB = s | EEE g
2 | 852 | 82 | 25 | 558F | 8¢ | 5B |G2dE| 2:
8i0, 7245 | T72.45 72.7 | 13.36 | 73.34 72.6 [ 72.43| 73.45 | 72.5
Al Oq 15.40 | 15.22 15.3 | 15.44 | 14.83 15.0 | 16.35 | 15.67 | 16.6
Fe,05, FeO, 1.79 1.07 Q| Eat bt 0.6 | 1.64| 0.80 0.5
MgO, MnO
CaO 1.47 1.40 1.4 | 1.62 1.70 2,0 [ 2.42] 2.49 2.6
Na,0 3.32 3.92 3.9 | 4.07 4.61 54 | 4.98| 4.86 5.7
K,O 4.47 4.38 47| 3.08 2.74 3.2 | 1.53( 4.8 1.5
HKomuuecrso ananu- | 67 ) 3 49 3 i 25 3 3
308
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AIJTATOBH/IHEIX IEeTMAaTHTOB KOHTAKTOBLIX 30H 09Y€Hb BIANBOK K cocTaBy rpaHuTo-
upos (rada. 2).

Ha MHOrEX MaMCKHX MEeCTOPORIEHUAX CBA3L MEMKIAY TpPaHATOHAaAMH H
IerMaTuTaMy YCTaHABJIMBAaeTCA HEHOCPeICTBEHHO. IlermaTuroBEe Tega He-
pelKo 3aleral0T B MaTepHHCKHX IpaHUTax, T/lé OHH TATOTEIT K KpPOBJie Mac-
CHBOB, ONPHYPOYHBAACE K KYHDOJbHBIM CTPYKTYpaM HJIH K KOHTAKTaM KCeHO-
smrToB. B Apyrux ciydasx oum 3ajeranT B KpynHEX (1o 1—2 M ammHoi)
anodmaax, OTXOIANMX OT MACCHBOB M B CeTYATHIX 3ajie/RaX B HEMOCpPeJCTBeH-
HOi OIH30CTH K HUM.

Wsmoxennniit MaTepHal CBHAETEJIBCTBYET O BayKHOCTH MCIIOJb30BAHHA
MarMaTH4ecKoro KOHTPOJA IpH OIEHKe IepCHOeKTHB MYCROBHTOHOCHOCTH
B Tpejiesiax yyKe HMBBECTHHIX MeCTOPOKICHMil, a TaKiKe HOBHIX TepPPHTOPHIA
HApALY €O CTPYKTYDPHO-TATOJOTHICCKUMH H MeTamopduieckumu (arTopamm.

I.T.,POTAHOHORB, A.I.EYIIEB, E. H RAJYTIHH

THIIOMOP®HBIE OCOBEHHOCTH MHHEPAJIOB IE'MATHTOB
PABHBIX ®OPMAI[HII

Briscrenne ocofeHHOCTeII TeHe3uCa MYCKOBHTOBHEIX IerMaTHTOB Hamnboiee
oheRTHBHO MOKET OHITH BHIIOJHEHO, [0-BHAMMOMY, IyTeM CPaBHEHHA ¢ Her-
MaTHTAMH Jpyrax ¢opManmit, ofpasylomuxcsa B HMHHX Ie0JOTHIeCKHX
yeaopusax. Taxum oGpasom MoryT OLITh yCTaHOBICHE I1aBHEE (JaKTOPEI, OIIpe-
[eJAI0NEe TeHe3nc nermMatuToB BooGme. C oToif meapio HaMu U OBUIH HCCIe-
NOBAHBL XHMHUYECKIe H MHHEDAJBHHIC COCTABH, & TaKkMe TeMIepaTypHEE yC-
JIOBHH CTAHOBJICHHA CONOCTABMMEIX IAPATEHETHYECKHX MHEHEDaJIbHBIX ac-
CONMANMIT IeTMATATOB PASHHIX (opmarumii.

Ilpm m3ydYeHHH NErMATHTOBHIX TeJ, WOJABEPIHIMXCA B Maloil CTeNeHH
OporeccaM B3aMemeHHA, oOHAPYKMBAeTCs AHAJIOIMYHAA CMEHA TapareHeTH-
YecKHX MHHEPAJbHHIX aCCOIUAIMil 0T KoHTakTa K mX neHTpy: Qu-+Pl4+Mi —
ammropuase  mermatuTsl; Qu--Pl — rmmmpmomopdrosepEmeThie  (Mmoria
rpajuueckne) mermarutil; Qu-+-Mi — rpajuueckme mermaTHTH. 3a HEMH
cJIeYIOT MOHOMEHEEepaJibHEe 00pA30BAHNA MUKDPOKJINHA, MyCKOBHTA M KBAapIA.
B nermarurax apyrux gopmamuil BMeCTO 30H MYCKOBHTa 00pasyloTcs 30HbI
crojiyMena, Gepmiia, TypMaluHA, Tomasa W Jp., OOpe/IeIA0NNe X MPaKTH-
YeCKYI0 IEeHHOCTH. DHBAIT B OTKIOHEHHA OT OTOTO HOPAJKA — B MYCKOBHTO-
BHIX IErMATHTAX CYIIECTBEHHO IUIATMOKJIA30BOT0 cOCTaBa rpaduieckue merma-
THTH CJI0KeHE IJIarmoKJIa30M W KBapieM, & MOHOMUHEPAJIbHEe BHIICJCHHA —
IJIATHOKJIA30M, MYCKOBHTOM 1 KBapmeMm. Ciemyer oTMeTHTBh, 49T0 HEpPEIKO
q06asg M3 MUHEPAABHBIX acCOMUanuil ObIBaeT IUVIOXO0 NPOABIEHA WX OTCYT-
CTBYET.

Nsyuenne tHmoMopdHBIX ocoOeHHOCTEH, CONOCTABMMEIX IlapareHeTHIec-
KAX MOHEpaJbHBIX acCOMUAINE IerMaTHTOB Pa3JIHYHBIX opMmaluii, norasamo,
YTO CYMECTBYIOT OTIMYHA, CBA3AHHLE ¢ (JOPMHPOBAHMEM HX B YCIOBUAX pas-
augEEX jgasiaennit (Poxmonos m ap., 1972a).

AnJinToBH/HEIE TETMATHTEH, PAa3MEIAl0NHecs Y KOHTAKTA RUJIBHEIX Tel,
II0 COCTABY OTBEYAIOT MATEPHHCKHM TpaHMTaM — 3To 00pasoBaHHA B0HE
sakaakm. O6pamaer Ha cebsa BHEMaHWe H3MCHEHHEe OCHOBHOCTH IIIAarMoKJIa-
30B, COCTABA MUKPOKJIMHA ¥ KOJMYECTBEHHHIX COOTHOIIEHNil MUHEDAJIOB B 3a-
pucuMoctH ot P-7 yeaosmii B mepmop Kpmerajamsarmum mopoy (raba. 1).

Bemex 3a mamoMmonHO#t 30HOH ANJIHTOBHHLEIX NerMaTHTOB B KNJBHEIX
Tejlax IErMATATOB PasHeIX ¢dopmanuii wacTo HabIogaeTcA 30HA THOINHO-
MOpP(HO3EPHUCTHIX, pejke rpadUIecKHX IEerMaTHTOB KBapI-INIArHOKIA30BOTO
cocrapa. Ilo cpaBHEHHI0O ¢ TPUKOHTAKTOBOM B0HOM B IErMaTHTAX KBapI-

6 MpyckosuToBsie mermatuTel CCCP 81



Taoanma .1

Mimepanbibiii coctas (B ) # yeaosnsa 00pazoBaHHA AILIMTOBHAHBIX,
TUNHEOMOPGHO3CPHICTRIX H rpafMueciuX HerMATHTOB

& Temneparypa
@opmz}l‘lﬁg.gune!‘-"a TInarnoKnas MUKDOKIIH Keapi K:?aﬂtﬁ?:??{“f[‘}- Hazgggue.
ANTHTOBUIOHSE
MycroBATOBaA 34—36 (Ne 22—30) | 31—40 (Ab 17) | 26—33 | 610—580 8—10¢
Penxomeranbuas 20—25 (Ne 10—20) | 45—48 (Ab 23) | 30—32 640 6—8r
XpycranenocHast 18—22 (Ne 10—14) | 46—57 (Ab 45) | 27—34 | 880—650° 42
230
F'mnupuoMopdunosepHUCTE e
MycroBuTOBast 65—73 (Ne 26—36) — 27—32 660 5—6
PenxomeranbHas B7—68 (Ne 5—15) — 3338 | 780—810 2—4
XpycraneHocHast 58—065 (Ne 4—6) — 35—42 | 900—1080 1—2
Fpadunuecrne
MycroBuToBag o 77—78 (Ab 16)| 22—23 | 480—510 6—6.57
PepromeTanpHasn — T4—1T76 (Ab 23) | 24—26 | 600—650% | 3.5—41
X pycTajcHOCHas — 66—73 (Ab 36) | 27—34 | TO0—T780% 2—31

Mpuveuanne. B rafInny BENOYens panusie us pador: a— P. I:)xanca, K. Bapuema (Xun-
Tapos, 1957), 6 — W, 3. 3axapuerko (1972), B — K. Bapuema (1970); r — B. M. Ilmaxnna, B. M. Ma-
garona (1972); a— I. T. Ponnorosa u up. (1972a). B rpafde «MuRpOKINH» B CKOOKax YKasauo compep-
JKaune aTbOUTOBOIN cocrasiAKmeit,

IIaTHOKIA30BOT0 cocTaBa Bcex (Qopmamuil orTveuaercs Oollee BBICOKOE CO-
JlepiKaEme KpeMuesema, okmcaoB Kanbrua u Harpus (Poxmonos u ap. 1972a),
Golee BhiCOKas TeMmueparypa o0pasosanus M HU3Koe maBiesme (raba. 1).
Bosee BHCOKAS TeMIepaTypa KBapI-IIarHOKTa30BOH HBTEKTHKM 0O CpaB-
HEHHI0 ¢ TeMIepaTypoll KOHIA KPHCTAJJH3aluu POAOHAYATBHEIX TPAHUTO-
HJ0B XOPOIIO MOATBED;K/ieHa B HACTOAIEe BPeM: OKCIePUMeHTAaIBHEIMU IIiC-
cmenopanusyu P. JImamca, K. Bopmema (Memepr, 1971).

IlosBienne KBapI-TUNIATMOKIA30BOH acconmanum  (QUKCHpYeT mpolecc
Iepexofa OT rPAHUTHON K IerMaTHTOBOH KBAPL-MUKPOKINHOBOH SBTEKTHEE.
On Bupamaercs B cOpachiBaHAM H3IUIIHMX JUIA Hee KOMIOHEHTOB — OKHC-
0B Kaapuus M Harpua. I'paduieckme nerMarursl KBapI-MHKPORIHHOBOTO
cocTaBa M3 pasHHIX gopmanmil mpm cpasmenuu obHapymmsaioT (tabx. 1), aro
0T MYCKOBHTOBHIX K XPYCTaZeHOCHBIM IErMaTHTaM BO3PACTACT KOJHYECTBO
KBApIa M TeMmmeparypa kpmcraiausanum. llociegnee Quicmpyercsa ypein-
qeHWEM COJEPIRAHNMA HATPHA B cocraBe MuKpowamna. Mawemenme papienns
obHAPYRUBAIOT OOpATHRIE XapakTep: AJs MYCKOBHTOBHIX IETMATHTOB OHO
panborpimee, a A XPYCTAJNEHOCHBIX — HaWMEHBIIee.

O61eit ocofenHOCTEH TpagUUECKUX KBAPI-MAKPORJIMHOBLIX IEIMaTHTOB
peex QopMamuii 0 CPABHEHHIO € KBAPI-TIATHOKIA30BOM accoluamuei saB-
JseTcs Oojee HIBKOE COEpIKaHUe KpEMHeseMa, INIHHO3eMa, OKHCH RKajlbIud
upH Gojiee BHICOKOM COJEPRAHWN OKHCH KAXusfd, CBHICTCNLCTRYIONEH 0 ero
peaymieit poam, u Oolee HU3Kadg TeMOepaTypa KpHCTAIIM3AIMI  OIBTCK-
THKH.

Mukpokaunsl B GIOKOBEIX LermMaTmTax TpexX H3y4YeHHEX Qopmammit o0-
HAPYRHBAIOT cyliecTBenmubic tumomopdEne ocobemmocru. laBHAA M3 HHX
COCTOMT B PasiMUHOM COJCP/KAHME HATDHA, 4TO ONPEJENAeT DABHYIO TeMIepa-
Typy UX oOpaszopanus (Tabui. 2), KOTOpas Bhe, YeM TeMmeparypa obpasoBa-
nus mpejiecTByomux rpafuuecknx mermarutos. llociensee Bmoame coor-
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Tabaunma 2

Temmeparypa odpazopanus (° C) MOHOMHHEPAJBHBIX «30HY

Kpa
Mdopmaunn nerMaTnToB Mugporang Mycrosur | Cnogymen E‘:gg;léi. BHelIgEipa:i]Oth
MyckoenToBas . . . | 525—540 (Ab 17) | 520—540 — — 480—530
Pejgomeransuas . . . | 680—700 (Ab 30) | 650—580 | 600—650 o 555—570
Xpycramenocnas . . | 760—830 (Ab 39) - — 650—700 * | 620—680 *

* IMaunsie M. 3. 3axapuenxo (1972).

BETCTBYET BKCIEDHMEHTAJBHEIM JTAHHBIM, CBHUETEIBCTBYIOMUM o Golee HU3-
Koif TemMmeparype 00pasoBaHWA 9BTEKTHKN OTHOCHTEIBHO TEMIEDPATypPHl KpHC-
TANIN3ANHA CHATAIOINAX €6 KOMIOHEHTOB.

B ra6x. 2 npuBenens faHHbe 0 TeMIeparype oGpasoBaHUA APYTHX MUHEpa-
JIOB W3 MOHOMHHEDaJABHBIX 30H HerMATHTOB PAa3HEIX opManuil, A KOTOPHIX
TaK:Ke 0TMedaeTcs o0Imas TeHIEHIHS — BO3pacTaHie TeMIeparyps o6pasosa-
HOA CXOJHHIX MHHEpAaloB OT IerMaTHTOB MYCKOBHTOBOH (opMammm K Xpycra-
JIEHOCHEIM.

Bcee aTm aBHBIE TOKA3KBAIOT, UTO B X0/l HPONEcca KPHCTANIN3AAN IerMa-
THTOB Pa3HEIX (opManuii NPOMCXOAAT XapaKTepHble HBMEHEHHA TeMIepaTyphl
n pasienna. Taw, Ha QoHe 06ImEro MeIIEHHOTO0 IOHHKEHUA TEMIEpATYphI
RPHCTAIIN3AIME MHHePAJLHBIX aCCOIHAIMI OTYETIHBO BEABIAIOTCA JIBA
mepHoja MOBHIIeHHA Temmeparypsl. OnMHE M3 HEX 0TMEYAaeTCs IPH Iepexoe
OT TPAHUTHON HBTEKTHKHM K IerMaTHTOBOH (KBapI-IIarmoKJIa30BOi), BTOpOM
NPUXOAUTCA HA IIEPHOJ MOHOMHHEDATBHOTO BHIJENEHHs IOJEBHX MNIIATOR.
Jlasnenne B 2TH NePUONH TAaK;Re M3MEHAETCS.

CpapHeHHe COIOCTABHMBIX MHHEPAIBHHX AaCCOIUANNI NETMATHTOB pas-
HHX (opManmii TOKa3kBaeT, 9T0 TPONEce KPUCTALIH3ANUE B MyCKOBATOBBIX,
pefikoMeTaJbHEIX M XPYCTaJeHOCHBIX IerMaTHTax pasBHBAETCHA AHAJIOTHIHO,
HO IpPH PasHHX JaBJeHHAX W HA PAsHEIX TeMIepPATYPHHX VPOBHAX.

WNurepecro orMeTnTh, WT0 NPOTHBOMOJOKHYI0 KapTHHY OOHADYRUBAIOT
o0pasoBaHNA HO3JHAX IEPMOI0OB MErMATHTOBOTO MPOIECCa, CBA3AHHEIE C IIPO-
meccaMy alb0HTH3ANHEM, rpefiseHU3anHA W Ap. 3ech mepexol OoT MarMaTmye-
CKOI0 K IHEBMATOJIHTO-THPOTePMAIbHOMY 9Taly (POpMHPOBAHHSA IeTMATHTOB
OTfIeNleH TIePHOIOM TEKTOHNYECKIX HADYIIEHHH U CONPOBOKIASTCS DESKAM IIa-
JIeHHeM JIaBJIeHHA. B MyCKOBHTOBBEIX HeTMaTHTAX JaBJIeHHE IS HTOTO IEePHOIa
cocraBaser 2—3.5 kbap ([llmaxma, Mararon, 1972), a 8 xpycrajeHOCHEX —
0.2—0.5 wbap (Hamxmskasii, 1971), uro cBAsamo ¢ pasamuEeM JHTOCTATHYE-
CKOI0 JAaBICHHUA IS 9THX pasHorayOmHHEIX ofpasopammit (I'mus6ypr, Pomuo-
mOB, 1960).

B ormuame oT MarmMarmueckoro srama TeMIepaTypH KPHCTAJIH3ANHE MIHE-
PaJBHBIX accolyanuil MHEBMAaTOJUTO-THAPOTEPMAIBHOTO JTAlla XPYCTATeHOC-
HEIX IerMaTHTOB HHKe, 9eM MYCKOBHTOBHIX. Lak, TeMmeparypa KpHCTalIH3a-
nun ansinTa AId MYCKOBHTOBBIX IIeTMaTHTOB cocTaBiaser 370, a A XpycTaie-
mocubix 145° C (Hamomunit, 1971). Taxoe ke aBienme mabiaiogaeTcsa M IpH
COTOCTABIEHNN TeMImepaTyp o0pazoBaHus JPYTHEX MUHEPAJIoB.

OcHOBHEI® BHBOJAH PabOTH CBOAATCA K CIEAYIOIIEMY.

1. VlsmeneEnme XHUMHYECKOT0 W MHHEPAJAbHOTO COCTaBAa IMETMATHTOBBIX
Tel pasHuX (opMmanuii o6ycIoBIEHO M3MEHEHHEM TePMOIMHAMHYECKHX YCIO-
BHI KpHCTAJJIH3AIAN IIPH OJNHAKOBON o0Ilell HanmpaBJIeHHOCTH IIpoIiecca.

2. Marmarmdgeckuili 9Tanm KpPHCTAIIH3AINE, XapaKTePHIYIOIUHCA M-
OBITOYHEIMA JIABJIEHAAMI II0 OTHOIIEHWI0 K JHTOCTATHYECKOMY, B MYCKOBHTO-
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BHIX TerMaTHTAX MPOXOAAT Hpu Gojiee HUBKAX TeMmepaTypax u 6oJjee BHICOKHX
HABJIGHAAX OTHOCUTEIHHO PeJKOMETaJbHEIX M XPYCTAJEHOCHEIX.

3. IlHeBMaTOMHTO-THAPOTEPMAJBHEI BTAN, NPOTEKAMUA NIpH HESKHX
NABIEHHAX, PABHHX JIHTOCTATHIECKOMY, B MYCKOBHTOBHIX NerMaTHTax fAB-
nsercsa  0oZee BHECOKOT@MIIEPATYPHEIM OTHOCHTEJBHO peJKOMETAJIbHBIX I«
XPYCTaJeHOCHBIX.

|

H H ITOHOMAPEBA, B.B IrOrPJiiHEHREO

OU3NKO-XUMUYECKUE YCJIOBHA OBPA3OBAHUA
MYCKOBHUTA B MYCHKOBUTOBBIX ITE'MATHTAX
CEBEPHON KAPEJINN

Nsyuenmio wmyckouroBhix mermatnTo Cesepmoit Hapeamnm u ycaosmi
06pasoBaHmA B HEX MyCKoBHTA mocBamensl padorsr B. JI. Huxurana (1957),
M. E. Caxse (1962), A. C. Huramoposa u M. l. Muxaiinosa (1967) u maornx
APYIEX HCCIeoBaTelIell. YUUTEHBASA OTH JTaHHbE I OMHPAasACh HA COOCTBEHHLIE
HaOMI0JleHAs, MOMKHO BEHIEJAHTh TPH MYCKOBATCOJeD/KAIMX NapareHesmca,
(opMEpoBaHIe KOTOPHIX CBA3aHO ¢ MOCTMATMATHYECKHM DTAIOM MErMaTHTO-
remesa. llocie0BATeIBHOCTh CMEHEI IIapareHesmcoB BO BPeMeHH M CBOMCT-
BeHHHI WM TeMImepaTypHEI pe;kmM mpuBejgenst B Taba. 1.

Tatamnma 1

TlapareneTnueckHe ACCONHAIMI MUHEPANOB M TeMIEPaTypsi MX o0pasoBamus
MarmaTu-
Dranbl gecKuit ITocrmMarMaTnyecknit
Cramuu — I ¥l IIT v v
Temnepa- | 620—580 540—470 450—400 4£70—400 370—350 350
Typel 0bpa-
sopanms, °C
Xapaxrep- Ca, Na | K, Na, Mg, K, Na Na, Ca, K | Na, K (Fe, Ca
HEI® Fe (Ba, Sc)| (B, P, F) | (RDb, Cs) 5)
BJIeMEHTHI
Haparere- | Kpapu-nna- | Kpapu-niza-| Heapn-  |[lmarmokias- Myckosnt- Hpapi-
BHCHI FHOKIAZ0- | THOKJIa3- | MyCKOBATO- | MEKPOKIIN- | INTArHOKIA~- | Kapbo-
BEIfi NerMa-| MEKpOKIHN- [BHII arperat| HOBBHIM ner- 30BLIH HATHBIE
THT HEACHO-| HOBHIL  [¢ amaTuroM,|MaTHT Kpyn-| arperar 1po-
rpadmueckoii| ¢ OmoTmTOM | TpaHaroM |mO0JI0KOBOIL| ¢ CyIh(E- | JRHIKE
CTPYKTYPHL | TIOIMATHT CTPY KTY pPhl JaMu
¢ Meako- |rpadmueckoil ¢ «nerva-
yemyiuaTeM| CTPYKTY PG TOH/IHBIMY
GmoTATOM My CKOBATOM

ITepBaﬂ cTagusa OOCTMAarMaTHYeCcKOTO JTanma HaTYHHAGTCA € KpHCTAJIH3a-

oMl MEKDOKJIHHA,

MeTacoMaTHYeCKH PAasBHBAOMIErocd IO ILIarnorJIasy

Ne 20—25. C 5TEM IIpomeccoM 0 BPeMeHH CONPAKEHO, M0o-BUAAMOMY, i o6pa-
soBaHme TeiicToBoro GmorurTa. B paAne ciaydaeB OHOTHT ABIAETCA HECKOJIBKO
Gosee PAHHUM II0 CPABHEHHIO C MHKDPOKIHHOM.

Bropas crajus XapaKTepH3yeTCs PasBHTHEM KBapIl-MyCKOBHTOBOTO arpe-
raTa, KOTOpHI B BHf¢ THE3J, IATEH, IOJ0C HEIPABHIALHOH QopMbl JoKaau3y-
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eTCs B IerMaTuTe HesgcHorpaduuecKkoil cTpyKRTypul. VIETeHCHBHOMY 3aMEIEHHIO
MYCKOBHTOM Tofiepraercs naarmokiaas (Ne 20—25) m mexa0UuTENLHO PEIKO
HA0I0aeTCA PA3BUTHE MYCKOBHTA II0 MAKpOKAMHY. B 5Ty sKe cragmio mpome-
XO[UT 3aMeNeHne OHOTHTA MYCKOBHTOM. OJTOT IPOMECC IpoTeKaeT 0OHYHO
B TeX.CJaydasx, KOT/Ia «IPOCEYKHY KBAPI-MYCKOBHTOBOTO arperara JOCTHIaioT
KpHCTAIIOB GmoTHTA.

Temmeparypa MuHEepaioo0pa30BaHHA 2TOH CTajud ONEHUBATIACH METOJOM
HEeKPHIHNTAIUE Ta30BO-KUIKNX BKIKUEHHN B KBapIe, amaThTe, rpaHare, Typ-
manuse 1 cocrasiser 400—450° C, uro cornacyercs ¢ panpkivMu A. C. Huxamo-
posa m M. M. Muxaiimopa (1967).

Tperbio CTajui0 NOCTMATMATHIECKOTO OTAlA BHAMEHYeT (OpMEpOBaHUE
NPeHMYIIECTROHHO B OCEBHIX UACTAX JKMA KPYHHOGIOKOBOIO INIATMOKIAs-
MUKDOKJIMHOBOTO TIeTMATUTA, COJEP/KAINero «IerMaToMAHbH» MyckosuT. llpm
5TOM 3aTpPaBKAMI /L5l POCTA (IIETMATOMIHOTO» MYCKOBHTA CIYKHIM €ro Kpuc-
TAJJIBL W3 (TPOCEUeK» KBApPI-MYCKOBHTOBOTO arperara, BHIXOJIAIIET0 HA Tpa-
HUIy © KBapmeBsM sapoM. OTCYyTCTBHEe pPeaKIUOHHBIX B3aMMOOTHOLICHH
MKy BCEMH MIHEpaJlaMM arperara CBHJIETeILCTBYET O TOM, 4To 06pasoBaHme
WX IPOUCXOJIO B YCIOBHAX paBHoBecHA. Temmeparypsl KpHCTalTH3aIuu
muEHepaxoB omenens mo meroxy T. Bapra B 440—470, mo Metoxy mexpmumTa-
IUH TazoBO-KMAKHX BKJKuenuil B kBapue — oxoxo 400° C.

B caepyiomyio ¢Tajuio HerMaTHTOTeHe3a NPOHCXOAHUT 00pasoBanue IIarno-
KIa3-MyCKOBHTOBOTO arperara, paccekaiomlero Bce padee CHOPMEPOBAHHLIE
ACCONMANAE, B TOM umucjle IIATHOKJIA3 M MHKDPOKAHH GIOKOBEIX CTPYKTYP.
COBMECTHO € MyCKOBHTOM 06pasyiorcs amaTuT, rpamar, cyabdumst. Temmepa-
Typa KPUCTAIIN3AIMI MEHEPAJIOB Ha D10l cTaj il OIpesielleHa MeTOIOM JeKpa-
MUTANME TA30BO-KAJKAX BRJIOYEHHI B KBapme M HaXojuTes B Ipefesax
350—370° C. '

HecoMHeHEEI® TPU3HAKH MeTacoMaTnyeckoro cnocoba o6pasoBaHua MyCKo-
BATA B CIIJOHOCHBIX TETrMATHTAX II03BOJIIH MHOTHM MCCJIE0BATENAM pac-
cMATpHBATH HTOT Impomecc aubo Kak rugpomms momesmx muaror (Hopmmn-
cxmit, 1937a; Huxarnn, 1957; llmakus u Maxperama, 1969; Coxouxos, 1970a),
00 KaK pesyibTar KalueBOoro MeTacoMaTosa HA CTajuM HU3KOH aKTHBHOCTH
raausi (lopnos m CumomroBa, 1957).

Hamu BHIOJHEHA KOJAWICCTBEHHAS ONEHKA (QHAMKO-XHMHUIECKHX YCJIOBUM
00pa30BaEMs MYCKOBHTA KBAaPI-MYCKOBUTOBOTO arperara Ha OCHOBe TepMO-
JAMHAMHYECKOTO pacdeTa pPaBHOBECHI MHHEDANIoB ¢ Y4eToM HX peallbHbIX
cOCTABOB B wayueHHHX mermarurax. CiIegyeT OTMETHTH, YTO MOIBITKA HMpHMe-
HEeHUS TEPMOJMHAMEUTECKAX DACYeTOB K AHAIM3Y MHHeDANbHEHX DaBHOBECHH
B mermarurax Bmepshie Oputa cpenama M. K. Kapmosem (1965a, 19650) mas
Mamckoro paitoma. OjmHaxo HCHONB30BAHHAA MM METOJMKA NONYYeHHA
TePMOTHEAMIYCCKHX KoHCTamT peaknuii maas. Ilosxmee A, T. Xnurpy-
HOBHIM ¢ coasropamm (1970) ¢ Takux jke HO3HMIMI pPaccMaTPHBAJIOCh pPaB-
HOBeCHe KaJumeBOTo IHOJeBOTr0 INmaTa, ajJb0ura W MYCKOBHTA IIPH NABIEHIH
g 1 arm. MemonssoBaHHBIE HAMHE METOALl PACYETOB IOAPOOHO WMBI0KEHBI
B. A. Huxonaeesm m B. B. Jlomuso-Ilo6posoasckum (1961), P. Keprom
u A. BaiicGpomom (1966), P. Tappexcom m Y. Kpaiicrom (1968). Heobxonm-
MEIe TepPMOJMHAMHUTECKNe KOHCTAHTH MEHEpamoB (rabm. 2) 3amMCTBOBAHH H3
pabor M. K. Kapmosa u np. (1968), I'. b. Haymoa m gp. (1971), memocra-
jomme paccuntank o M. M. Epwmomaesy (1966), @. A. Jlernuxopy (1965,
1966).

Kak y:xe 60 ckazaHo, B MYCKOBHTOBHIX IerMaTHTaX KBapI-MyCKO-
puroBHil arperar dopmupyercs mpm Temmeparypax 400—450° C. OGmee
JABJIEHME, IPH KOTOPOM TpoTexal sTor mpomecc, omemeno M. K. HapmossiM
(1965a) B 9—12 x6ap, a napuuassEoe manxenume H,0 — me Goxsmre 2 wbap.
B. M. Maxraron (Popmomos m mp., 1972a) omemmBaer P, B 6—8 Kbap,
yto coorercTBYeT Pro=1 w6ap mo pacwermsim pamEeiM A. A. Mapakxy-
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Tadoanumma 2

TepmonuuaMuUecKHe KOHCTAHTH MHUHEPATIOB H MOHOB,
YUACTBYIOIIHX B peakiuax

—AZygg0, S8

Bemecrea KRa/, /MOIb KKaJ./rpaj. - Mok Cpass
[Lrarmoxnas
0.75Na{AlSiy04) +0.25Ca{AL,8i,05} 902.0 * 49.8 49.04
Mugpoxamms
0.7K{AlS8i;04) 4+0.3Na{AlSi,04) 889.15 * 51.8 48 .48
MycroBaT
KAL{AlSi 0,4} (0OH), 1328.1 69.0 76.8
Buorur
K(Fey,5sMgy 05A1.4) X 13104 * 90.0 79.5
X {Al} 45156504} (OH),
Mupodmnnt
Aly(8140,.)(0OH), : 1256.4 59.7 65.8
Kpapn 204,64 10.0 10.56
H,0 56.69 16.72 17.99
T 54.64 45 8.02
K+ 67.46 24.2 5.2
Nat 62.59 14.1 111
Cat 132.8 13.2 0.2
Mg+ 108.8 —32.7 —
FeOH* 69.54 1.4 -
AlOH2+ 167.46 —37.5 —

ITpumeqganne. 3Be3I0IK0l oTMEIeHbl BEIHINHE —AZ,g0, PACCYHTAHHBIE ABTOPAMI 10 METORY
M. M. Epmonaaesa (1966).

mesa (1968). 1y BemanEy Mbl I HCIONB3YEM s JaNbHEHIINX PACUeTOB paB-
HOoBecuit mumHepamos. [lo pesyabrataM XUMHYECKHX AHAJIMN30B BOJHLIX BHITA-
JHeK W8 Ta30BO-/RAKEX BRIKYeHHH ¢ yverom pamaeix A. C. Huramoposa
um ap. (1968) ObiIm omeHeHE AKTHBHOCTH MOHOB, YYacTBYIOIHX B IIPOIecCe
MeTacoMaTHIecKoro Mumuepasxoobpasosanus. [liaa momos Na m K axtuBHOCTH
Bapsupyor ot 10-2 no 101, a gua Ca?t — 10~*—10-2. Jlaa ocTadIbHEIX HOHOB
HPUHATH MHEHEMaJIbHLe akTusHOCTH, paBabie 10~° (loropor, 1967). Ha ocrose
YRA3aHHBEIX BEIIe IapaMeTPoB IOCTPOEHEl IIOJA YCTOWYMBOCTH MYCKOBHTA,
maarmoraasa Ne 25, mukpokiansa, 6moTura. Kpome roro, pacemorpero pasHo-
BeCHEe MeKAy MyCKOBHTOM W WHpO(mIIuTOM, Tak Kak masectHo (Folk, 1947;
Hemley, 1959; M. II. Msamos, 1971), Wro npm BHCOKHX TeMmmepaTypax
M JaBIeHHAX W IPH HH3KAX AaKTHBHOCTAX Kalds W aJIOMHHIS B PACTBODE
B KHCTOH# cpese oOGpasyercsi BMeCTO MyckosuTa mmpodmaaur. Mexommbie
VPaBHeHHA peakmuil W WX TEPMOAMHAMUYCCKHE KOHCTAHTHL IPHBEEHLI
B Tabmx. 3.

Coornomrennme moieil yCTOWYHBOCTH ILIATHOKIA3a, MHKPORKIHHA, MYCKO-
Bura, OmotnTa M mupodmianTa B Koopamuarax lgax+—pH 1pm 400° C moxa-
3ano Ha pucyEke. OfGIacTh yCTOMYMBOCTH MYCKOBHTA HAXOMHTCA B JIOBOJBHO
ysrux mpegenax pH 2.8—4.5, npu arrmemoctn >10-%. VBeanmuenue awTHB-
HOCTH WOHOB Ka/lWfA IPHBOMHUT K CMEIIeHHI0 paBHoBecusA (/) MyCKOBHT — Iia-
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Ypapuemna peasumii n coorsercrsyiomue ny suavenns AZ, . ou lg K

TaGauma 3

P, = P o= 1000 arwm,
yp;golfé‘iﬁm Tun samemennn VpaereHne peaximii HOIICTng;?uggB(uI?;zemm AZpeax (KRaN, /MOJIB) g K
400° C 500° C 400° G 500° G
.
209 03
i
% PleMu+ Qu 1.2P1 4+ H+ - 0.5K+=0.5Mu + 1.8Qu -} BT e —8.42 —7.26 [ +42.74 +2.05
- 0.9Nat+ - 0.3Ca?+ aH+'“K+
a?\[“f{? a(&?;_*_
2 Pl4+QueMi | Pl4+Qu0.875K+=1.25Mi “(,—8‘5‘* +2.94 LE96 [ =0.08 —1.40
-+ 0.25Ca%*t 4- 0.375Na+ LAt
1.1 0.9
. : 0K+ ONat
o Mi « Mu -} Qu aMi - 2[il+= Mu -} 6Qu - 0.9Nat |- e — —23.96 —24.77 }-7.78 —+7.00
+ 11K+ Gt
PR Lt
4 Bt Mu4Qu | 2Bt 4 8.5H! —Mu 4 2.5Fc0H+ + LT M7 _FeOll” MO | _g.88 —0.43 | 4247 £0.04
-+ 2.5Mg*t | R+ L 2.8Qu -+ 4. 01120 rp+ (—T7.43)* — (+2.41)* —
aitone - ax+ * Tiio |
5 Mu < Pyph Mu 4 4H+ =0.75P yph -}- 1.5A10H?F |- 5 . —4.57 —4.45 | -40.88 -1.26
+ K+ 4+ 1.5H,0 a1+ (—5.81) * - (+1.08) * =

* Suavenns AZpeyg npn HyOpag.




THOKJa3 B 00JacTh MeHee KHCIHX CPeJl B OTJMYHe OT PABHOBECHS (3) memxmny
MHKDORJIMAOM H MYCKOBHTOM, KOTOPOE IIPH HTOM CABHTAETCS B CTOPOHY HOBHI-
IIeHHA KACTOTHOCTH. PaBHOBeCHA (4) MesKy MyCKOBHTOM W GHOTHTOM B He3Ha-
9ATEJIBHOM CTENCHN 3ABHCHT OT AKTHBHOCTH MOHOB KAJMS M B OCHOBHOM ompe-
AIeIALTCS KOHTeRTPAIHeil BOJOPOAHKX HOHOB. JINHAA DPABHOBECHA MYCKOBHT —
NHPOPHIIIAT OrpaHEIMBAET 06JACTh YCTOHUMBOCTH MYCKOBHTA cO CTOPOHEI
HO3KHX sHaveHmit pH.

Rax yie orMeuaioch BHIIe, KBAPI-MyCKOBHTOBEUE arperar mpakTHIecKm
HE PasBUBACTCH IO MUKPOKJIMAY. ITO CBHETEABCTBYET O TOM, 9TO 06pasoBaHme
MYCROBHTA 3a CYeT INATHOKTA3a NPOTEKAI0 B YCIOBHAX DABHOBECHS MEMTY
MHKPOKJMHOM M MYCKOBHTOM, T. €. IIDH AOCTATOYHO BHICOKHX SHAUCHHAX AkK-
THBHOCTH WOHOB Kauma (ax+—10-1),

Lgay. ITpuBenennsie Brime PeaKIIN Mesy
ey OHOTHTOM, MYCKOBHTOM U THDPOGHIINTOM
1 paccMaTpPHBAJNUCH TPH YYACTHH BOJIGI

0r \_ Mu' Bt B BHIE JKHIKOH ¢asel. YyacTme BOJIBI
Pyph B BHJE rasoBoil ¢assl 06ycaoBIHBaET

SHAYHUTENBHOE CMEINeHWe JHHHWIL papHoO-
BECHA MERAY OSTHMH MHHEpajaMH B 00-

eCil g nacTe Goixee kmeamx cpex. llpm  srom
1oJie  yCTOMYHBOCTH MYCKOBHTA JI€/KUT
=3 B untepsaze pH 1—2. It ycuosus
BPAJL JIM IOCTHTAIOTCA B IPHPOIHKIX HPO-
4t neccax (Fyfe et al., 1958). Takum o6pa-
30M, OZlHAM H3 HamGoJjee GIaroMPHATHLIX
g yeaoBmii nma obpasoBaHMs MYCKOBHTA
ABIACTCS CYINECTBOBAHWE BOjJLl B BIje
PR T e % ol s,

Coornomenne nozeii yeroitumsoeTn naarmokiasa, MHKPOKJINHA, MYCKOBHTa, OHOTHTAa It
nupodBIINTa.

1 — nojo:xenne ananil papHoBecHd npu: H:Ogpge, 400°C, a

= 1 =10 = =
Na+ = 1070 Goge =107 oy p =0pp,
=aSAI =10""% 2 — nponoinKeHne JNENKM papHOBecHA Mu-Bt (yp. 4) Bue monsa mx yeroitumeocti;

8 — nonoxenne nnEAil pasuopecns mpu: HyOpgg , 500°C u Tex #e AKTHBHOCTAX HOHOB; ¢ — HOMED
Ypasuenus (cM, Talir. 3). Bawmpuxoearo nmonae yeroliunsocri MYCKOBNTA.

’

DopMupoBanue «UETrMATOHIHOTO» MYCKOBHTA M cybupnomopdunx GaoK0B
MHKDORJHHA M IJIarHOKIA3a MPOHCXOIUT B YCIOBHAX DPABHOBECHS JBYX W
TpPex MHHepaJaoB. B GeaMUKPOKIMHOBBIX HErMaTHTAX OHOBPEMEHHA KpHCTaI-
TH3AIMA MYCKOBUTA M INIATHOKJIA3a WJET IO JIMHNM WX DPABHOBECHS P
pH << 4.2 u ag+ << 10-1. B MHUKDORIHHCOCP/RANMX HerMaTATAX YCJIOBHAM
PABHOBECHON KPHCTAIIHBAIMN MYCKOBUTA, INIATHOKIA3A M MAKDPOKIMHA OTBE-
uaeT Ha jmarpamme TpoifHag Touka ¢ mapamerpamm pH=4.5 u ag+~10-1.

NanosenHsit MaTepuald NO3BONAET CeIaTh CIeIYIOUNe BLIBOJEL:

1. Apamm3 MHUHEpAJBHHIX paBHOBECHI Ha OCHOBe TEePMOIHHAMAIECKIIX
pacvueToB moKazal, 4TO HeOGXOAMMBIM yclIoBHEM o6pa3oBaHHMA MYCKOBHTA
JABIACTCA HPUCYTCTBHE BOJALI B BHJE KUAKOH (assl m TemmeparTypa Huike
ee KPHTHYECKOHl TOYRM (JUIfi MUHEDATH30BAHHEIX DACTBOPOB < 400—450°C).

2. Kpucranimsanmsi MyCKOBATA TPOHCXOINT OpPH  JIOCTATOYHO BBICOKNX
ARTHBHOCTAX MOHA KaauA (ag+=10""), Korma Me;KAy MYCKOBHTOM H MHKpO-
RIMHOM HOJJIEPIKUBACTCHA IOJBHKHOe DaBHOBECHE. OTO CBHJETENLCTBYET
0 TOM, WTO HHTEHCHBHOe B3aMEINeHHe IJIATHOKJIA3a MYCKOBHTOM CIELYyeT pac-
CMATPUBATH He KaK NIPONECC THAPOJIH3A MOJEBLIX INNATOB, a KAK IIPOABICHIE
KaJmeBOT0 MeTacoMaTo3a.
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3. Mopmuposanue uaparemerndeckoit accommamum Mu--Pl{-Mi B mer-
MaTATe KPYHHOOGIOKOBOIl CTPYKTYPH LPOMCXOAMT B YCIOBHAX DPABHOBECHA
MYCKOBHTAa, INIaTHOKIasza W MukporiamHEa npu pH=~4.5, ag+~10"! m Temme-
parype 400° C.

A. CTATAHIEB

O TEHE3HCE MYCHKOBHTA B TI'PAHMUTOMJIHBIX
NETMATHTAX KOYKAPCKOI'O PAMOHA
IOJKHOT'O YPAJA

Vzyuennoe mermaTHTOBOE 0@ NPUYpPOUEHO K IpoBecy kpoemum Kouxap-
CROTO HMHTPY3MBA MHKPOKJIMHOBEIX TDAHHTOB, BEIXONANIETO HA JHEBHYH II0-
BEPXHOCTH B BHje Tpex pasobmenusix MaccusoB — Camapckoro, Bopmcos-
ckoro u Epemkmacrkoro. Meramopdmueckas ToJINa KpOBJIH, II0 YPOBHIO
MmetamMopusMa oOTBEYAOIAs CTABPOJHT-OHOTHT-rpaHATOBOM cybOdammm am-
¢ubomuTOBON (ammu, mpopHIBaeTCs OOJIBIINM KOJHIECTBOM CJIOMKHBIX II0 KOH-
durypammn gaek JeflKOKpaToBHX rpaHuToB. Bce o0Hapy/KeHHBIe IerMaTHTEHL
JOKAJM30BAHE BHYTPH M Ha BHKJIMHEBaHHE 3THX naex. (Dopma mx BeckMa
pasznooOpasHa: JKWJE, IIJIHPH, JHH3H, TpyGoobpasHsle WIH CHOMKHO-BETBUC-
Thie obocobaenns u T. 1. Pasmepsl 06EYHO HeBeJMKH H M3MEPAKTCA IePBRIME
AeCATKAME KYOHYeCKHX MeTpPOB, HMCKIWYEHHe COCTABIAT JHIIL FRUJIbHBEIE
MerMATHTH. HA BHKIMHEBAHHEH [aek, 00beM KOTOPHIX JOCTUTAeT HECKOJIbKRIX
THICAY KyOmaeckuX MerpoB. HacuimeHHOCTH JTefiKOKpATOBBIX TPAHMTOB Iier-
MATHTOBHIMH 000COOJEHHAME VBEINYUBAETCH 110 YAAJEHHI0 OT I'PAaHHTHOIO
MaccmBa: B mepuepum moiis mermaturos sammmanT go 30—40% obmema
Jlaex.

ITermaTHTEH He YRIAAHBAIOTCA B PAMEH CYINECTBYlOHIeH Kiaccudumkanmm.
XoTa 1M0J| KBApUEBLIMHI AApPAMH MHOIHX TelI 00HAPY/KHBAITCA XpycTaleHOC-
grie japysoseie moixoctn (Tanammer, 19696), onm pesko oramuaTCA OT Kiac-
CHYECKUX XPYyCTaJZeHOCHHX mermarnToB Bouasan u Hasaxcrana mneoOmYHO
BHICORUM cojep:kanmeM Mmyckosura (8.0—13.5% Macce), IpejicTaBIeHHOTO
K TOMY Keé HeCKOJABKHMH TeHepammsmm. Hpome Toro, mo xaparTepy MHHepa-
ausanun (Tanapmes, 1969a) oEE mOIHOCTHIO COOTBETCTBYIOT RAJH-HATPOBOMY,
no A. W1. T'urs6ypry (1960), man mukporaun-anséurosomy, mo H. A. Coaosioy
(1962), Tuny pepxoMeTaabHBIX merMaTuTOR. Takum o6pasoM, B HEX COBMEIICHb!
crnenuuYecKue TPHZHAKH MYCKOBHTOBOTO, DPeJKOMETaJIbHOTO M XPYCTaJleHOC-
HOTO THIIOB TPAHATHBIX TETMaTHTOB.

Onu orvweranso soHansHE. OT mepudepun K nenTpy suijenswres: 1) mycko-
BUTOBAA OTOPOYKa (MHOTJA OTCYTCTBYeT); 2) rpaduueckas KBapI-MUKDPOKIH-
HOBAS 30HA € MHOTOYHMCICHHLIMM KBAapI-MyCKOBHTOBEIMH eJbUaTBIMH arpe-
ratTamMm, paspacTalomEMEICS OT 3anb0aHI0B II0 HOPMAJM BHYTPL HerMaTHTa;
3) amorpadmueckas KBapi-aJbOHT-OIMIOKIA3-MHKPOKIMHOBaA 30HA. Eib-
gaTeie arperathl npopoiskaiores u B meit. Ha rpamnne aroil 30HH ¢ 610K0BOM
OOBIYHEI BHICJICHHA (KYCTOB» KPYIHOIUIACTMHYATOrO MYCKOBUTA; 4) BoHA
6J0KOBOT0 MEUKPOKJHHA; J) albOUT-MYyCKOBATOBAS 30HA, OKAUMJIANIIAA KBap-
nesoe sapo; 6) KBapnesoe fAAPo ¢ APY30BOil IOXOCTBIO IOJ HAM; 7) 30HHI,
THe3a MO3[Her0 ABTOMETACOMATO3a IO/ JIPY30BOH II0JOCTHI0 HIH HAPOM,
pasBHBAIOIHECA 3a CYeT HmepepaboTKH pPaHHMX 30H.

OcofeHHOCTH B3aUMOOTHOUIEHUIT 30H 1 MHHEDAJ0B B HUX Y/Ke paccMarpu-
pasucek (Tamanues, 19696, 1971a); ycramoBieHo, 49To pasBHTHE B30H IILIO
B II0CJEI0BATEJALHOCTH, COOTBETCTBYIOINEH MX IepevHcIeHHI0. 37ech pac-
CMaTPUBAIOTCA 0COOCHHOCTH M YCJI0BHA 00pasoBaHuA Myckosura. Jlerambasivm
HCCJeJIOBAHMAME BEHIEJTEHO IATH €ro TeHepamuii, pasinyaomumxcs no Habopy
H COmep/KaHHI) 2JeMeHTOB-IPHMecel, MHKPOBKIIOUEHHAM, IapareHe3ucy,
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DONIOKeHNI0 B IEerMaTHTax U BpPeMeHHM o0pasoBaHHA B XOMe IErMATHTOBOTO
mpomecea.

I. ToHKONEHTOYHEI TI'PA3HO-3eEHEH MYCKOBHT HHIOKOHTAKTOBEIX O0TO-
POYeK ¢ BPOCTKAMH OHOTHTA M 3HAYHTENBHBIM KOJHYECTBOM IBLICBHTHOMN
BKPAIIEHHOCTH MargeTnTa u rpanara. Oranvaercs makcuMansusivm (o 0.5%)
cofep:xanuavu FeO, Fe,05, CaO u MgO.

II. MyckoBAUT M3 KBapI-MYCKOBHTOBHX eJBYATHX arperatoB. CoorHO-
IIeHAS KBapHa K MYCKOBHTY B HHX BCer/[a MOCTOSHHBL U B MOJERYJSPHBIX
rosmdectax pasasl 10.5 : 1. IBer seleHoBaTo-CepHIil 10 sKEMUYKHO-CEPOTO.
Conep:xanme npumeceit CaO, MgO, FeO u nwuiesmiuoil BRpamienHoCTH rpa-
HaTa ¥ MarHeTHTa HUKE, 9eM B MYCKOBHTe NepBOil TreHepanun; GUOTHT PejIoK;
JIOBOTTBHO OOBIYHEL MEHKPOBPOCTRE TypMaamna. VIHTeDeCHH B3aHMOOTHOINEHMS
myckosuta Il ¢ mxTmoramnramm kpapua rpaduueckux u anorpadguYecKux
B0H: €ro INIACTHHKH TO HPENATCTBYIT HX POCTY, TO, HA06OPOT, caMu OrpaHm-
YHBAIOTCA B CBOEM PasBUTHU IJIOCKEMHU MXTHOLJIHITAMA.

IT. «Hycromoit» kKpynHomIacTHHIATHI MYCKOBHT. CpocTku mracTHH JgHa-
metpoM 70 10 eM wacTo co CIOMRHBEIM TBONHNKOBAHNEM. Copepsxur Rb (0.05—
0.15%) m Li (0.03—0.25%); MgO u CaO — caemsr. Ormewaiorcs MHEDOBPO-
CTRE TypMaJinHa W KodymbuTa. BsammoorHONeHNe ero ¢ MOJTEBEIME IIMATAMI
anorpaguieckoif m GIOKOBOH 30H BCerga PesKO PasIMIHOe: TO OTHOMEHMIO
K HepBLIM OH HUKOT/JA He GhBaer mimoMopeH, M B T0 jKe BpeMs MpaKTHICCKH
BCErjla OTYCTAMBO MIHOMOPPEH 10 OTHOIIEHHI0 K GJIOKOBOMY MHKDOKIHHY.
Hapacraer na myckosur I1.

IV. MyckoBuT U3 ansbUT-MYCKOBHTOBOTO ORAIMICHIHS KBapIeBbIX fJep.
Ormmaaercst mossimenubivm conepxanmem Rb,0 (0.10—0.40%), Li,O (0.15—
0.95%) 1 Cs,0 (0.05—0.20%) m MaJBIM KOJHHYECTEOM IIbIIEBUTHOM IIPUMeCH
PyHEBIX MEHEpatioB. Ouensb wacThl MEKPOBpOCTKE axnGura. Mmoraga mapacraer
Ha MmycrxoBuT III.

V. MycKrOBHTHI M THIDOMYCKOBHUTH W3 B30H IOBJHEI0 ABTOMETACOMATO3A
I APY30BEIX IOJOCTeH OTIMIAIOTCS MOBKIIEHHBIM cofepskanuem H,0, F, Li,0
(no 3%), Cs,0 (1m0 0.9%), Rb,0 (o 1.1%).

Or I ® V remepanuii 3akomoMepHO BO3pacTaer KoIHIECTBO MUK DO pIMe-
ceit BeO, Ta,0, m cumxaerca conepmanne TiO,.

Jlannbie TepmoGapomerphm, npuBeseHHBE HEAe, IOITBEPIKAAIOT BHBOT
0 TOM, 4TO BBHIIeJICHHBIE TeHepalUll MYCKOBHTA BOZHHKAKT Ha NPOTHKEHNH
BCET0 IerMaTHTOBOTO IIpoIecca.

1. B romkorpagmuecknx wacrax rpadmuecknx 30H B 3aibbamiax merma-
THTOB, a TaK/e B MYCKOBHTOBEIX OTOPOYKAX 00HAPYMKHBAETCH BBHICOKOTEMIIE-
PATYPHBIHA KBapIl, MMEIOIMIT CBeTIO-CepHil MBeT U CrHerupuIecKyo MaToOBYIO
HOBEPXHOCTH M3JI0Ma, PABHOMEPHO3EPHHUCTYIO, 0€3 MI0CKOPAKOBHCTHIX ydYacT-
KoB. MunNManbHyI0 TeMueparypy ero o6pasoBaHUs MOMKHO OIEHHTE II0 yPAB-
venmio Homepa 7=572-4-27P, rue T — remmeparypa B “C, P — nasnenme
B k6ap (Yoder, 1950). ITo wammmmar-aas6aT-MyCKOBATOBOMY reorepmobapo-
merpy (Tazammes, 1972) naa srux ofpasoBammii moaydeHs Bedmdumsl 7T —
=620° C, P=2.7 x6ap. Pemas ypasuenne Mogxepa npu maunmom P, moxydaenm
I'=645° C. Tlo myckoBury m3 oroit mpoGH ILIATHOKIA3-MYCKOBUTOBEIL Teo-
repmomerp (Tamanmes, 19716) noxasan smauemme 585° C, a mo geTHIPEM
AOHOJHUTEABHEIM mpobam u3 saapGamnoB 570—585° C, uto ¢ mompaskoit Ha
AABJIEHIE ONpe/ielAeT HHTePBAl KpucTaJausanun myckosura I B 645—620° C.

2. Tlo ®Bapm-MyCKOBUTOBHIM eJBUATHIM arperaraM u3 rpaduuecKux 30H
Ha OCHOBE KaTHIINAT-aJbOHT-MYyCKOBHTOBOTO TreoTepMobapoMeTpa moJyuYeHs
spavenusa I'=600 n 620° C, P=2.5 u 2.7 wbap coorBercTBenHo. Ilo ojHoit
npobe Takoro arperara ma amorpadmueckoit 30mEl yeramopiaentt 7'=560° C
u P=1.7 x6ap. Ilpnmenenne mrarmokaas-MycKOBATOBOTO reoTepMoMeTpa A
STHX 00pasoBaHMil [aeT, ¢ yYeTOM MONPABOK IO JABJICHHIO, BeIHMIUHB T
950—620° C. Jlpynosesommnatonsiii reorepmomerp B Bapuamte M. J. Psd-
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aukosa (1965a) mokasan s anorpadudeckux u rpafuueckux son mo 6 ompe-
senennam Temnepatypsi 580—535° C (6ea mompasor mo P).

3. Ilo KpynmHOKpHCTAININYECKOMY MYCKOBHTY W3 00JacTH KOHTAKTOB AIlo-
rpadaIeckux W GIOKOBEIX 30H TPH OHpPEJEIeHHS METO/0M KalWIImaT-aab6mr-
MyCKOBHTOBOTO Teorepmobapomerpa paam 7'=560, 530 m 520° C u P=1.8,
1.5u1 1.3 k6ap. [lo mnarmoxnas-myckoBuTOBOMY TeoTepmoMeTpy (7 onpesenenmii)
nonysensl Bemuanus 555-—5H05° C. 1lo 6I0KOBOMY MUKDOK/IHMHY IBYXIIOIEBO-
muaToBEE reorepmomerp Bapra-Pabumroa mokasan pua 6 mpob Bapmanmm
T or 505 mo 540° C. BamknHo DOJYepKHYTh, UTO KaK II0 MYCKOBHTY, TaKk H
10 MHKDPOKJIHHY OTYeTIHBO (PHKCHPYETCA CHIKEHHe TeMIepaTyp KpHCeTal-
JIN3AIHE 10 Mepe MPHOIM/KeHHA K KBAPIEBBIM SAIPaM.

4. Jlnsg MyCKOBHTOB W3 30H OKANM/ICHHA KBapmeBHIX sep HA OCHOBE
KaJIUMIaT-aas0AT-MyCROBATOBOTO TeoTepMof0apoMeTpa MOMYIeHB BeIHYNHE!
T=505, 490 u 330° C u P=1.4, 1.2 1 0.9 xbap. Ilo mrarmokias-MycKoBHUTO-
BOMY TeoTepMoMeTpy (22 omp.) ycTaHOBIeH pasbpoc suavennis or 510 mo 320° C
upu cpepmem 460° C. Ilpu sToM huKCHPYeTCS OTICTINEO BEPAKEHHOE CHUMCHEE
Temmeparyp o00pasoBanus MYCKOBHTOB B HANPaBICHHN 0T BePXHHEX vacreii
KBapIEeBHX Aflep K HIGKHHM; MHHUMAJbHEE 3HaUeHUs OTMeYeHb BOJM3H Ipy-
BOBHIX TOJOCTEH.

9. JlBa ompepesenust METOOM KaJIHIINIAT-2IL0UT-MYCKOBHTOBOTO T€0TEPMO-
Hapomerpa mo mpobaM U3 HIKHAX CTEHOK JPY30BEIX IOJOCTEH TaIi BeJIHIHHEL
7=290 u 230°C u P=0.9 u 0.4 x6ap. Ilo 7 opobam MycroBuTOB, accomum-
PYOIEX ¢ aabburoMm, nmoaydensl Bapumanumu 7' or 330 g0 210° C, npuuem
HaubosIee HI3Koe 3HAYeHNE 0TBeYaeT alb0NT-MYCKOBUTOBOM (IIPUCHITKE) Ha KPHC-
Taljdax KBapra. BeImumHEI 5TH X0pOIIO COrIacyioTcsi ¢ pe3yibraTaMu ompe-
JieJIeHnil 10 Ta30BO-KHAKAM BRII0OYeHHAM, BmmorHeHHEX JI. K. JImurpme-
BeiM (1968): om yeramoBmI, YTO KPUCTAILIMBAINS MOHEDATIOB B JIPY30BBIX
TOJOCTAX pacecMaTpUBaeMBIX HermMaTutos mwia npu P oxoiao 0.7 xbap u T'=
=290—220° C.

P-T yeanosusa (pOPMHPOBAHHA M3YYEHHBIX MYCKOBHTOB

ru{::ga_ Xapagrep u mojlozeniue B nerMarure 2 ks P, r0ap
I JIeHTOYHEIIT MyCKOBIT B BHJIOROHTAKTO-
BHEOTODOTRAX: falic o @ Lo ot o) e 640—620 2.9—2.5
II nnuaTeie arperathl MmyckoBuTa B rpa-
uIecKNX U amorpa@uYecKnx 30Hax 620—550 2.5—1.7
111 HpynHomiacTHiYaTslil MyCKOBAT B aI10-
rpadpuIecknX W GIOKOBLIX 30HAX 560—520 1.8—1.2
IV MycKOBUT B 30HAX OKaliMICHIS KBap-
3T g (e il L E U R 510—320 1.4—0.9
v MycKoBUT ApPY30BBIX HOJOCTEIl 11 30H
IO3/IHEr0 aBTOMETAcOMATo3a . . . . 330—210 0.9—0.4

P-T ycaroBua (GopMHPOBAHWS MYCKOBMTA B M3YYEHHHX MerMaTATAX IIpH-
BeJeHBl B Tabamme. JTH DUPH XOPOIIO COTIACYIOTCHA € PE3yAbTaTaMH OHTO-
rendvYecKknx HablofeHHm HAJ IOCHE[OBATEIBHOCTHI0 MUHEPaJk000pa3oBaBHA
B X0Jle ILIerMaTHTOBOTO TIPONEcca, HANPABIEHHOCTHI0 WAMEHCHHS XHMH3MAa
MYCKOBHUTOB 1 CBH/ETETBCTBYIOT O TOM, 4T0 (JOpPMUPOBAHUE MYCKOBHTA B IeT-
MATHTAX 10 Ha BCeM NPOTAREHHU NPOLECcca, 0T HAYAIBHBIX /[0 KOHEYHBIX
©r0 CTaIuii.

Paasmutne Tpex mepBEIX remepanmii MYCKOBHUTA CONPSAKEHO ¢ MEKPOTpEIH-
HOBATOCTHIO CTEHOK W BMEI[AIOIIHX IOPOJ IerMaTuTos. Tam, rje oHu pasBATH
0COOPHHO BHAYUTENBHO, BOKPYT IEIMATHTOB OTMEUAETCs WHTCHCHBHBIT Kajim-
HATPOBRI MeTacoMaros. B mexoM mabiiofaolueca SABICHAA XOPOIIO COIJa-
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CYIOTCA ¢ TpeJCTaBIeHHAMHE O T'€He3nce MYCKOBHTA B NEIrMATHTAX, M3JI0KeH-
meva B pabore 10. E. Pumgka (1969). [las nsyx mocaepsux remepanuii yera-
HOBUTH KaKyo-1u60 CBA3B C TPEIMHHON TekToHHKOU yike me ynaercsa. lIlo-
aTOMY TpejcTaBisieTcs Hambolee BepPOATHHIM, 4To 06pasoBaHue UX CONPSREHO
¢ yaajenueM B TBepAyio (asy maOHTOUHOI BOIE M AJIOMHHUA H3 OCTATOYHBIX
mopnuEil TmerMaruToo0pasyIomero paciiaBa-pacTBopa.

IlosiBerne PYy30BEIX MOX0CTEH 06yCI0BIEHO HEOOTHO HUBKIM JlaBIeHHEeM
Ha BaRIIOYNTeNEHON crajmy. merMarurTosoro mpomecca. llpm P <1 xbap
kpucrammuzanus Si0, B ycIOBHAX H30JIHPOBAHHBLIX CHCTEM HIET MeJICHHO,
9T0 cO037aeT GIATONPHATHHI pPeREM /18 POPMEPOBAHNA KPYIHBIX KPHCTAJ-
7ToB KBapma. Hpome Toro, CoracHO MHOTOYMCIEGHHBIM BKCHEPHMEHTaM, HpH
P < 0.8 gbap u T < 250°C B ytaoBmax mu30HTKA BOAB KPHCTAIU3ANUA
TOJEBHIX MITATOR 1 CIII0J] Pe3KO 3aTPY/HEHA M CMEHAETCA BHIeIeHIeM NIHHICTO-
THPOCIIONUCTON MACCH, KoTopad u 06pasyer IIIMHUCTOE BEHIIOJHEHHE OT0CTH

B.B. X.I ECTOB

MPOBJEMA MATMATHYECKOI'O MYCROBHTA
B TIE'MATHUTAX

TpakToBKa MYCKOBUTA B IIETMATHTAX KaK IIOCTMATMATHYECKOTO CeHuac
panGonree pacumpocrpanena. Opmako HU QakTHYeCKUE TIe0JOTHUIECKHe, HU
(pmBHKO-XTMAYeCKHE DKCIEPHMEHTAIbHbIE JAHHbEe He NPOTHBOpedaT KaTeropu-
WeCKHM M TIPE/IIOJIO;KeHAI0 0 ero MarMarmieckom remesuce. Boixee Toro, kak
IpeJICTABIAETCS ABTOPY, B HOCIEJHEM CIydae Jerde OOBACHHTH OCHOBHEIE
3aKOHOMEDHOCTH JOKAJM3alU MYCKOBHTOBHIX IeIMATHTOR M B DPABHOM Mepe
VCHEIIHO TPAKTYIOTCA HX MOP(OIOTHUCCKHE OCOOEHHOCTIH.

IIpnBEmuNEanTbHEAS BO3MOKHOCTh KPHCTAJIH3AIUi MYCKOBHTA M3 paciiia-
BOB, HACHINEHHHIX BOJO, MokasaHa skenepumenTanbHo (Segnit, Kennedy,
1961; Boapmem, 1970; Althaus et al., 1970). B cumcremax ¢ 9HCTO BOJHBIM
darongom P-7 o61acTm 1A KHCALIX PAaCIIaBOB M JUJIA MYCKOBHTA (+xBapu)
CYIECTBEHHO TI@PEKPHIBAIOTCH, OCOOEHHO INPH BHICOKHX JaBJeHUAX. ITO
nepekpeTHe HauMEAaeTcs yie ¢ 3.0—4 kbap. B To ke Bpema o0menmsBecTHa
IPHYpPOYEHHOCTh MYCKOBATOBBIX NEIMATHTOB K KOMIIEKCAM C J[HCTEeH-CHI-
JAWMAHATOBHEIM THIIOM MeTaMop(muaMa, [JIf KOTOPOro JaBIeHWe ONeHMBAETCH
BeJIMYMHAMA BO BCAKOM CJydae He HE/Ke HasBaHHHX Hudp.

MyCKOBATOBEIE IETMATUTHL B OCHOBHOM JIOKAJHU3YIOTCA B 30HAX, I/Ie ITHPOKO
pacmpocTpaHeHbl MATMATHTE, KOTOPHIe TPYJIHO TPAKTOBATH MHAYe, KAK MPOAB-
JICHWS aHATeKcmea W cBasampoil ¢ muM auddepennmanuu. llosromy Bpsm am
HOPHXOUTCA COMHEBATHCHA, UTO MAKCHMAJILHEE TeMIEPATYpPHl 3[eCh OTBedaln
0GIACTH YaCTHIHOTO IVIaBJeHusa. Bompoc coctout JIHIMD B TOM, 4T06B 060CHO-
BaTh, YT0 KPHCTAJIHBAIMA CAMOTO MYCKOBHTA OTBedaja Temmeparypas, 0ama-
KM K MAKCHMATBHBIM, a He CBA3AHA IeJMKOoM ¢ Doslee TO3HUMM, OTHOCHTEIbHO
HE3KOTeMIIepaTyPHHIME IIpolieccaMu. B 5ToM OTHOMEHHH HOKa3aTelbHO HM3Y-
wenme BRaAKYeHnii B myckosure (Huxamopos, Mmxaiinos, 19646). I'omoren-
A NePBUYHBIX BRIYEHHH 3jlech cooTBeTcTBYeT Temmepatypam B 320° C
u Beime. C IOIpaBKOi HA JlaBieHHe Kak MAHHMYM B 4—5 kbap (10 moas ju-
cTeHa) 9TO ¢ y4YeToM sKcmepuMeHToB no P-T-V cooTHOEHUAM A BOJBE
(Burnham et al., 1969) maer TemuepaTypy KpHCTAIIM3AIMK CIIO/B HEe HHKE
650—700° C, T. e. B 06iacTi BO3MOAHBIX PaCILIABOB.

Pacuer miag cucreMbl ¢ (UIIOMIOM CMEIIaHHOTO COCTaBa IIOKasbBaeT, 4ro
MYCKOBAT B DABHOBECHH € DACILIABOM MoeT ObiTh TOIBKO B ciydae Gora-
THIX Bojoli (miomioB, woraa Pu,o/Py, = 0.75—0.8. Idrm undpsi, OTHIOAL,
He KazyTcs mepeaabHbiMu. [lerMaTHTEL COOTBETCTBYIOIIETO THHA pacmojara-
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IOTCA B MeTaneJHTOBHIX TOJIAX, KOTOPhle HAa MPOTPECCHBHHIX aTamax MeTa-
MophusMa, JerHpaTHPyACh, OTHEIAIT 0YeHb GOJBIIOe KOJIMYECTBO BOJLI, H
CYIEecTBOBAaHUE 3[eCh IIOYTH THCTO BOJHHIX (IOHAOB M AHATOKTHYECKHX
BHILIABOK, HACHLINEHHBIX BOJOM, BIIOJHE €CTECTBEHHO.

Bospaskenusi, paHee BHIIBHTABIINECH IPOTHB BO3MOMKHOCTH HPHPOTHBIX
pacniaBos, cToib Gorathix Bojoit (Cobomes, 1964a), ceiiuac B 3HAUMTENBHOR
Mmepe cHATH. B mepsyio odepeib, OTCYTCTBHE MYCKOBHTA BO BKpAmIeHHHKAX
addysuBos yKe HeJb3A NPH3HATE apryMeHToM Takoro poja. Hak menasHO
nokasano (CobGoxes u zup., 1970), Gorarsie Bofoil CpaBHHETEJNHHO HH3KOTEMIe-
paTypHEE MArMEl He HMeIOT IMaHCOB IOAHATHCA OJM3KO K IOBEPXHOCTH.
Ilpn cHMKREHWA JABIGHAA OHE OLICTPO KPHCTANIM3YIOTCH M IOTOMY HE MOTYT
nepeMemarscs BEHCOKO BBepX (B obmactm ¢ jasinemmem memee 1—1.5 x6ap).
Mosxno mpeimoiarath, 9TO pPACIVIABHL, [ABIIMEe MYCKOBHTOBEIE IIeIMATHTSL,
BO BCEX CIyYaAX ABIAOTCA MalomepeMelleHHEME. VX cTpyKTypHOE moJosKe-
HEe, KaK IPABUIO0, MO3BOIAET 0OBACHATD CKOIVIEHUA TAKOTO PAacIUlaBa cerpe-
ramueil aHATeKTHIECKUX BHILIABOK B IOJOCTAX, BOSHHKAIIIMX 3a CYeT HEOHO-
ponmbix medopmamumit BMematomux Toany (Pogumonos, 1959).

W1 mawxomerm, urobOBl OKOHYATENBHO MOATBEPANTH HENPOTUBOPEYNBOCTH
HpPeIIOJN0KeHNSA 0 MArMaTHIeCKoil mpHpoJe MYCKOBHTAa B HerMaTHTaX, OCTa-
J0Ch PACCMOTPETH BOIPOC O TOM, KaK TPAKTYITCA ¢ DTHX IO3UIHI Habioma-
JOIHecHd 3/1eCh B3aUMOOTHOIIGHUA MHHEDAJIOB, W B IEPBYI0 oUepelh HEPeIKo
OTYeTINBO (PURCHPYIOMMACA HATOMEHHH Xapakrep MyckoBuTa. OO6baAcHe-
HHEEM HTOMY ABJIAETCA MHKOHTDYIHTHOCTH ILIaBIeHHsA MyckoBHTa. Hak Gbuio
panee moxkaszamo B. C. CoGoneBsim (19646), mma Bcex MmHepaJaoB Hpu JaBJe-
HUAX, Oamskux K P-T KpuBoil HX pasmoKeHUA, IIABIEHHe NMeeT MHKOHTDY-
pHTHHI xapakTep. llosToMy B HeKoTOpoM WHTepBale aBJeHHIl, HauMHAA
c P ~4 I-Sﬁap (ch. 1), MyCKOBHT B KBapICOAeP;KAIMUX IIOPOJAX MOKeT B 3HA-
YUTeJNLHON CBOEH YaCTH KPHCTANIN30BATHCA 34 CUET IEPHTEKTHYECKHX pear-
mumit. Hanpumep, npm KpHCTaJIIN3aIUy COCTABA, OTBEYAIOMIEro ToYKe J Ha
nmarpaMme miasienms (pme. 2, 6), sra peaxmma mmeer Bum: Ab--Sill+-pac-
maas (L)=Mu, a B caywae touru 4: KFsp--Sill4-L=Mu. Ouesumno, uro
OPOAYKTH TAKAX HNEePATEKTHIECKHX Ppeaknuii MopdoaormiecKm HUUeM He
OTIAMIUMEL OT HAJ0/KeHHBIX METacoMaTHIecRuX obOpasoBamiil.

Taxum o6pazoM, MOKHO CUATATH, 4TO ceiidac HeT (PaKTOB, TPAKTOBKa
KOTOPHIX HEBO3MOJKHA, €CJIN MCXOJUTEL M3 IPeIIOJ0KeHNS 0 MarMaTHYecKoi
npupoje MYCKOBATA B IerMaTHrax. AIbTepHATHBHAsA IHIOTe3a, CBASLIBAIO-
mas ero o0pasoBaHUe ¢ MHIPOJH30M IOJEBHIX INIATOB, BCTPEYAETCA ¢ ropasfio
ooapmnME TpygHOocTAME. [la8 00BACHEHHA TAKUX IPOIECCOB B COOTBETCTBY-
OMIX MacmTabaX DPUXOANTCH IPEI0JaraTh MHTeHCHBHY0 WHOHILTDAIHIO
pacteopoB. IIpm aTom coBepurenro HescHH uX merTouHmkH. CamMu mermMaTmTo-
BHIE TeJa HE MOIMH OTAENHTh HeoOXoguMoe KoJamdecTBO BoAasl. B To xe
BpeMsi GOJNBITHHCTBO MYCKOBHTOBHIX HETMATHTOB HE UMEeT CBASH ¢ KaKHMH-
ambo KpPyUHBIME TIPAHUTHRIME MaccumBamMu. Bmemaionme Tojmu Tem 6Holee
HEe MOTIH OBITH HCTOYHIKOM HTHX PACTBOPOB, TAK KAK NEPHOJ KPUCTAIIH3aIIKT
IerMaTHTOB OTBEUAET PErPecCHBHOMY HTANy METaMop(umiecKoro IHKIA, Korja
BO/Ia HE TOJBKO HEe OT/eJdAeTcd, a HOBCEMECTHO HHTEHCHBHO IOINIONIAETCH.

Econ ucxommTh M3 MarMaTHYeCKOM THIOTE3H, NPUXOJHTCA IPEAIIoJaa-
rath, 4TO ¢ HOBHIICGHWEM [ABJICHUS YBeJIHIHBAETCH BEPOATHOCTH obpasoBa-
gUA HanboJee IEHHBIX KPYIHBIX KPHCTALIOB ciaiofel. Pme. 2 mimocrpupyer,
Kak ¢ IOBBIIEHHEM [ABICHHA PACHIMPAETCA IT0le MyCKOBHTA Ha AHarpaMMax
miaapiaeansa. CooTBeTCTBeHHO PACIIWPSETCS M 06IAcTh COCTABOB pAaciliaBa,
m3 KOTOPHIX MYCKOBHT KPHUCTAJLIN3YETCS HEIOCPEJACTBeHHO (Kak mepBas
dasa miau BAOJIb KOTEKTHYECKHX JMHMIT), a He BO3HHKaeT 3a cHYeT IepPUTeKTH-
YeCKHX WM HBTEKTHICCKHX peaxmuit. Hampmmep, ma pacmiaBoB, 0TBeYalONMHX
roukam / u 2, mpm masnerum Pgs (puc. 2, 6) MyckoBaT 00pasyeTcs TOIHKO H3
IBTERTURA [, B KpyIOHbIE KPHCTAILIH chopMupoBarbed He MoryT. llpm naBie-
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Puc. 1. Cxemarnueckan P-T pmarpamma juis cuerembr K,0—AlL0,—Si0,—H,0.

Pr, Prr, Prir — RaBjenns, OTBeYAnNMNe HOHBAPWAHTHEIM ToukaM I, IT, I1I; P,, P, PT' Pj — panae-
Husl, 0TBEYAKIAEe TOYKAM Mepexoma OT KOHTDYeHTHOTO INTABIEHHA K MHKOHIDYeuTHoMY; L — pacmoiai,

Sill (Dist)

Mist (SilL)

a : Wsbeimox Qu
)\ () g Loy
.
j bf/' 7 MHFsp b KFsp

Ab Kfsp  Ab KFsp

Pue. 2. IpuHOHOHANGHBIA BH JHArpaMM INIABJIEHNA JUIA CHCTEMBI CHILINMAHNT—aI500T—
KaJHeBslii 1moaeBoii mmar (opm M30bITKe KBApPNAa) JVisl PA3HBIX [[ABICHMIL.

Py, Pg, Py, Py, Py — nasliednd, OTBEYAIONHE THATPAMMAM TLiannenns a—o; E,, E; 1 T. I. — TOYKA S8BTEK=
TAKH, II,, II,, IT; — 1epeTekTAYeCKAe TOYKH; I—4 — (PArypaTupible TOYKM JIA HEKOTOPBIX COCTABOB.



Cxema cyOdanmii qas cpesmeremmeparypuoii 06aacri PeruoHaIbHOT0 MeTamMoppuzma
(8 P-T noxe Mu + Qu)

CTaBPOJIATOBAA

(cpennee P)

-+ Qu 4 Gr(ﬁ[}

Chld + Bt - Qu 4 Mu:
AlL,Si0; + Chl 4 Chld -+ Qu;
Stav 4+ Qu + Cord

5 Bona mpo-
CyGpanun ug;{r};;ﬂo Tenr;tgg;lg};}[mh:e Kpuriueckne acconuanmi danpemennsie accomuani ”}‘:gﬁ;{;ﬁg‘_‘"
(puama
1. I'panar-mycKopnt- And-Sill ITepexog Gr + Chl 4+ Mu + Qu; ALSiO; -+ Qu -+ Sill; Stav 4Bt 4+ Qu; Chld 4| Gr m Bt
XJIOpUTOBAS u K HHBKOTEM- -+ Chld g, -+ Bt - Qu; ALSiO; + Bt - | (vacrnumno)
Dist-Sill neparypuoii -+ Qu; Gr+4 Bt -+ Cord -
obmacrn -+ Qu
II. I'panar-rgopamepar-| And-Sill Stav+-Cord+Bt+Mu-+| Chl 4- Mu Qu; Chld - Mu } Cm'd:
MYCKOBHTOBas (MmHAMAIIB- + Qu; Gr - Cord + -+ Qu; ALSiOg -+ Bt + Qu; |And un Stav
Hoe P) -+ Bt -+ Mu + Qu Dist (uacTnamo)
- Bt -+ Mu - 2 -
LI, Anpanyanr- And-Sill St‘:‘j 311 ‘i‘tr S And -} Stav - Cord 4 Dist; Gr -+ Chl 4 Mu + Qu; Cord,
CTABPOJIMTOBAA  [(MaKCHMAIIL- =80 + Bt + Qu; And Mu—+ Chl + Qu; Gr 4 And u Stav
noe P) -+ Stay 4 Mu 4 Bt - -+ Al,Si0; - Bt - Qu; (1acTHumo)
-+ Qu Stav 4 Cord <4~ Mu - Qu;
Gr 4+ Cord 4+ Mu -+ Qu
CoGersenno
IV. Hucren-6mornr- | Dist-Sil] | CPeAHeTeMue- Stav 4 Bt 4 Grgg gy + | ALSiOz - Gr + Bt - Qu; Stav, Dist
CTABPOJIHT OBA T (MEEAMAIIL- PaGTYP"ﬂ“ -+ Mu + Qu; Dist | Gr 4 Chl -+ Mu <+ Qu; un Sill
Hoe P) QoAdCTY -+ Bt +Mu + Qu Chld 4 Bt 4 Qu; Al,SiOg - | (wacruuno)
ALSiO. -L —+ Stavg,_s5; Dist - -+ Chld + Chl 4 Qu
ﬁl_Stﬁm‘,‘i AT —}—f\\{nd (Sill) + Stav -+
la—io | i
4 B 4 Moo Oy L 2T 0 E R
Stav - Bt - .
V. Hucren-rpanar- | Dist-Sill + Gr_ gg + Mu -}- | Stay -+ Bt 4 Mu And; Sill; Dist 4+ Gr | Bt L Stav
1 -+ Qu; Gr 4 Chl -+ Mu 4 Qu;| » Dist



Il podoaxcernue

4 3ona npo-
CyO6danua ngr:gle;?w Tem;lct&?g;‘s;gnme Kpurngeckne accolnamnmi Janpemennse accoruanun mﬁg::;%gfo
puaMa
VI. Buornr-xaopu- | Dist-Sill CoGerBenHo Chld + Bt 4 Mu 4 Qu; Dist 4+ Chl 4 Qu - And; Sill; Cord + Stav 4 Qu; Dist, Stav,
TOMAHASA (MakcH- cpejHeTeMie- +Chlci< 80 Gr 4 Cord 4+ Mu; Gr -+ Chld
maasnoe P)| parypHas -+ Stav -+ Bt 4 Qu; Gr
obJacTh - Chl 4+ Mu + Qu
VII. Cmnnpmanunt- | And-Sill And —ﬁGr + Bt 4 Mu -} Qu; Sill 4 Bt Dist; Chld 4 Qu; Chl+4- Mu | And, Sill
rpanar-GHOTHTO- -+ Mu 4 Qu 4 Gr> 89 -+ Qu; Stav 4 Mu - Qu;
Baf ; Gr 4 Cord -+ Mu; Al,Si0; +
-+ Chl 4+ Qu
= . 2 ITepexoy : ; i v v | 5 : ;
VIII. [ucren-6uornt- | Dist-Sill p Dist (Sill) + Bt 4+ Mu ~+ Qu + Gry_g And; Stav 4+ Mu -+ Qu; Dist, Sill
MyCKOBHTOBAA | (MHHEMAp-[ K BRICOKO- i Chld 4 Mu -+ Qu; Gr-
AHaLP) . EeMISPATY DEDY -+ Gord +Mu; Chl 4+ Mua -+
obnacTu 4+ Qu
1X. Hmeren-rpaunar- | Dist-Sill Dist 4 Bt -+ Mu -+ Qu -+ Gr< 805 Dist And; Sill; ‘St.av -+~ Mu + Qu; Dist,
MYCKOBHTOBafA |(MAKCUMaIDL- - Chld <4 Gr + Bt + Qu Cord -+ Gr; Cord +- Stav; -
Hoe P) Chl + Mu + Qu; Chld 4

CTBYET €ro rejJesncToCTH.

+ Mu -+ Qu

Mpumeuanne. IIPHCYTCTBME KPHTHUECKHX acconmalnil cpasy asyx cyGfamuil YKasplBaeT H& NMEpPexofdbe P-T yecnosusa, Indpa B MHJEKCe MHHepana COOTBET-



pun P, (puc. 2, 2) U3 Tex ke pacIiiaBoB YaCTh MYCKOBHTA KPHCTALIH3YeTCHA
HA KoTektTnueckux jguuusax F,E; m EyE,, T. e. 0pu 9T0M OPOUCXOJHT IOCTe-
IMeHHOe YBEJAUYCHHe PA3MEPOB Yike CYINecTBYIOMMX KpPUCTAJIOB.

B cBsasm ¢ BRImecKazaEHLIM ocoboe sHaweHHe Hpuobperaer jeTanu3anudg
OLIEHOK faBienms npu meramopdusme. Hamm Ghina mposesena pabora B 9TOM
HaNpaBleHHN ¥ TpPeI0KeHA HOBag cxema cyGjamuit juis cpejmeremMmepa-
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Pue. 3. P-T puarpamma JJisi METAneauTOB ¢ KBapneM H MYCKOBHTOM.

1—2 — MOHOBADMAHTHEIE JIMHAM IUTA paBHOBecHil, 3aBHCANIMX OT MPHCYTCTBHA MYCKOBUTA (1), HesaBH-
CAMMX OT ero NpHCYTCTBHsA (2); 3 — rpaHnisl noael yeroitausocrn Sill, Dist, And; 4 — rpannusl npegiaa-
raemeix cyOdammii (I—IX, oM. Tadamiy).

typHoit obmactm meramoppusma (Henemmmerac, Xaecros, 1974). Coorser-
CTBYION[HEe MaTepHalsl 5Toil paGoTsl npuBejeHsl Ha puc. 3 u B Tabaume. Ilpex-
naraembie cyGdamuu MOryT AHATHOCTHPOBATHECA KAK II0 KPUTHYECKHM MHHE-
PANBHEIM ACCOLUALMAM, TAK M II0 COCTABY MHHEPAJNOB B IIMPOKO pPacIpocTpa-
HEHHbIX napaFEHesncax.

Ecan mpHEATH, 9T0 MYCKOBHT KPHCTAJJIM3YETCH U3 Cerperanuii aHaTeKTH-
YeCKOTro paciiiaBa, MPUXOAUTCS 0co00e BHEMAaHMe Y/IeJATH TaK/Ke W JIUTOJIO-
IHYeCKOMY KOHTPOJIO BMenaomux roant. B wactroctn, kak Hanboee mepeuex-
TUBHEIE J(OJJKHEL PACCMATPUBATECA THIMYHBEE METAIEJHUTEL.

7 MpyckosaToBEe nermaraTel CCCP



III. TEOXIMHIA 1 MUHEPAJIOIAA MYCROBUTOBDIX
INE'MATHTOB

B.M.ITMARHH

IFEOXUMHUYECKAA MOJIE/Ib ITPOI[ECCOB @®OPMHUPOBAHUIA
MYCHKOBHUTOBBIX ITEMATHUTOB

Hecmorpss Ha [JUTEABHYI0 HMCTOPHI0 H3YIeHHs MYCKOBUTOBEIX IIeTMaTIi-
TOB, HX TeOXHMHYECKHE HMCCIeJI0BAHHF HAYAIMCH IWIIL NOJATOpPA JACATHIE-
tis masag. B momorpadmm corpymmmkos UTEM (Bemsukmma m mp., 1958)
IpHBEJIeHE TepBHe, NPEHMYIEeCTBeHHO MOJYKOIHYeCTBeHHbIe JaHHbe 0 CO-
Jep/RAHMAX MHOTHX dJIEMeHTOB B MYCKOBHTAX H JPYIHX MUHepajgax Herma-
TaTOR oTewecTBeHHHX Mecroposkpenuit. B. A. JIsopkmm-Camapckmit
A. W. HKysmemosa (1960) Bmepssie npoBeadm COMOCTaBJICHHE cojieprRaHmii
IEMEHTOB-IIpHMeceil B MyCKOBHTOBHIX mermarmrax Mawmbl M B TIpaHHTAX,
¢ KOTODHIMH OHHM CBABAHHI HpocTpaHcTBenno. I[lepsnie IEQPH cofieprRanmnit
PeJIKEX 2IEMEHTOB B MHHEPAJAX HA OCHOBe KOJMYECTBEHHLIX AHAIU30B OBiIH
omyGimkonantl aua mermarutos Hapeamn (Pabumkos, Conosnena, 1961;
Jleonosa, Ianubun, 1963). B 1960—1971 rr. curaMmm KOJJIEKTHBA COTPY/HH-
KoB, Wmcraryra reoxummu Cudmpcroro orjiesieHusd AH CCCP 6B BBIIIOJI-
HeHH NeTAaJbHEE TeoXHMHUeCKEe HMcciefoBamus mermatntos Mamckoro paii-
OHA M MHOTHX JApyruX paiionoe Bocroumoit CuGupu. Kpowme Toro, OB TOTY-
4eHbl CpPABHUTEJbHLIC JAHHHIC JUIA BCEX MYCKOBHTOHOCHBIX NErMaTHTOBHIX
nosicos Mammu. Tlpopoiskanock usydeHHe KapeldbCKHX H KOJBCKHX MyCKO-
puToBEx mermartutoB (Cadpomosa, 1966; Boposmkos, lrmarnesa, 1969;
Topmmerxko u ap., 1972). B pesyabrate kK HACTOAIIEMY BPEMEHH HMEETCH JI0C-
TATOYHO MOJHASA KAPTHHA TIEOXHMHYECKHX 0COOeHHOCTEH MYCKOBHTOBHIX
IerMaTHTOB | HOBEJeHNS IMHPOKOil TaMMEl 3JIEMEHTOB B IIporeccax ux gopmupo-

BaHNA.
Teonoruueckne (akTOpPsI

EcTecTseHHO, WTO TeOXHMHYECKHE O0COOEHHOCTH MYCKOBHTOBHIX IerMaTH-
TOB ONpEJICNAIOTCA TeoJorHIeckoil o6cTaHOBKOI, B KOTOpOH IIPOMCXOIUIO
nx obpasopamme u mamenenme. OHOil M3 TiaBHEMIINX TeOJOrHIECKHAX HepT
MYCKOBHTOBEIX LEIMATHTOB SBJIAETCA NOCTOAHHAA INPHYPOUCHHOCTH Herma-
THTOBEIX TIOACOB K cTpykTypam ciarus (Pommonos, 1964a). [last cinoloHoCHRX
paitonos Bocroumoii CuGupn XxapakTepHO HX IOJOKeHHEe B CRIaAdaTRIX €00~
py:enusnx, oxafimasomux ¢ fora Cubmpekyio miaTdopmy. Boapacr merma-
THTOB HE MMeeT ONpejeiAiONero 3HAYeHHA, TaK KaK 9Ta TePPUTOPHA B Tede-
HEe MHOTHX TeKTOHO-MATMATHYCCKMX OTAINOB HAaXofmiach B obcranoBke
nepmamenTHoro cjapiamsasusa (Ileise, 1961). MyckopmroHOCHEE IerMaTi-
toBwie mosica Mummu u Hapemo-Honbckoro permona Tak:ke CBA3AHLL € OCA0E-
HAOIEAME CTPYKTypaMu cskaTms pasHoro Bospacra. Ilo-smmmmomy, aror
daxTop cosjaer mPeANOCHUIKK JUIA MeTaMopduaMa CepHH BHICOKMX JaBIeHWI
KAK CJEJICTBHA CTpecca M JaBJCHHA JeTYIHX KOMIOHEHTOB, HE Y/A3JANMMXCA
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u3 mopoj (em. macr. ¢b., erp. 72). YceTaHoBJIEHHOe IO BRIOYCHASM B MHHEpa-
aax papierme 5—8 kGap mpu mepsuumoM obpasopammm nermaruros (Maka-
ron, Imaknm, 1969) B HecKoJbKO pas MpeBHIIAET BO3MOKHYI0 BeJIHIHEY
JINTOCTATHIECKOTO JABIEHNS TIePeK PEIBAIONIAX ITOPOJL.

(Maxrop DPHYPOUEHHOCTH MYCKOBHTOBLIX TEIMaTHTOB K IIOPOJaM, MeTa-
MOPOH3OBAHHLIM B TEMI@PATYPHEIX YCIOBHAX ampuboanroBoit  paEn
(Coxoxos, 1970a), mmeer cTaTHCTHUECKHII XapakTep W He HCKIIOYACT BO3MO-
HOCTH TIOSIBIEHNSA THIMYHEIX MYCKOBHTOBHIX NErMAaTHTOB B IOPOJaX SIHIOT-
ampuGonnrosoit dammnm meramopdusma, wax sr0 m ormedaercs B Mamexom
n Homgaxosckom paitonax Bocroumoit Cnbupm, B Pajkacranckom mnosce
Wagmn. Hecomuenno d¢opmuposanme B ycroBuax amdubonmrosoil damum
MeTaMOpP(OreHHEX TPAHHTOB, C KOTOPHIMM TeHETHYECKH CBA3AHLI WHBEKIH-
ounsie mermaturose texa (Imaxumm, 1973). Hapagy c¢ npeobiapaomumm
AHBOKIHOHHEIMI (MATMATHYECKHMI) TeJIAMH BO MHOTHX pailoHaX DasBHTHL M
HePBHYHO MeTaMophIIecKie merMaTuThl, BCEI/IA CBA3AHHEIC ¢ mopojamu ampu-
Gommroroil danun meramophusma. Oxpnaxo obpasoBarue 30H MyCKOBUTH3AITHA
B HIX, a4 TaKske B TPAaHATAX, MAMATHYECKNX NerMATATAX H HENocpercTBeHHO
B MeTaMOPQHIECKNX MOPOIAX 00YCIOBICHO JEATENBHOCTHIO MOCTeMarMaTHYec-
KOX pacTBOPOB TeX ;e MeTaMop(oreHHHX IPAHHTOB.

Bo Beex KpymHEIX MyCKOBHTOHOCHEX pailoHax meraMopduueckue mopojis,
BMOIIATONINE [erMATHTOBLIC Teda, GOraThl AJIOMHHHEM. ITO IJIATHOTHEHCH,
JBYCJAIONAHBIE CAAHIB, 0OLIYNO ¢ JUCTEHOM, CHIJIMMAHHTOM, I'DaHATOM, peKe
crappoamrom; ampubosnti, copep:kamume Goabme AlOg, wem nx amajgorn
B apyrux paionax. [loBHIIEHHEIM KOJAWYECTBOM IIMHO3EMA XapaKTepH3YIOTCHA
W TPAHETH, € KOTOPHIMH CBSI3aHE MYCKOBHTOBHIC HerMaTnThl (ApxaHreib-
crag, 1964). Bausume gaxTopa BHCOKOI MNIMHO3EMHCTOCTH 110POJ] CRA3LIBAGTCA
IJABHBIM 00pa3oM B IePHOX IOCAEMAarMATHYECKOro MHHepanoobpasoBaHHs
B IErMaTHTAX.

Iponecent MEPBHYHOrO NMErMaTHTOOGPa3OBAHHA

[lepeuano MeramMopduueckme NerMATHTH, pPasBHTHE Hamboiaee IIHPOKO
B MaMCKOM ¥ TpOABHMBIIHECA BO MHOTHX J[PYTHX MYCKOBHTOHOCHHIX paifoHax,
ofpasyorcss mpu MeraMopmueckoif cerperanmum MarepHaja BMeIMAOIHX
nopox. OHu He OTAHYAITCHA OT IHENCOB MO XUMHYECKOMY COCTAaBy, a COCTaB
rpanata u GHOTHTA B TeX W APYrAX JAl0T OMUHAKOBEIL WHTEPBAJ TeMIepaTyp
obpasosannsa: 500—650° C (Maxaron, 1971). Ilo BruovennAM KUAKOI yrie-
KUCJIOTH jlaBieHne mpu ofpasoBaHUA MeTaMOpPPHUUYECKHX IErMATATOB OIpejie-
aeno B 5—7.5 wb6ap.

O6pazoBafme MHBEKIMOHHLIX TETMATHTOBHIX TeJ CBA3AHO ¢ popMmmpoBa-
HUeM JIBYIIOJEBOINIIATOBEIX TPAHATOB. JTOT IpoIecc NPOXoamn mpm Gouee
BRICOKOIT Temmepatype, uem meramopdusm (mmarepsan 650—700° C) m rpeo-
Bas mpuenoca kaiansa. To u gpyroe ofecneumBaioch, MO-BHAAMOMY, OBCHMIb-
HBIMH PACTBOPAME, IHPKYJIMPOBABIINME BJOJIb 30H TIITyOMHHLIX pPas3IoOMOB.
IloBsimenne TeMmepaTypsl BHBZBAJIO0 COOTBETCTBYIOIEE YBEIHYEHHE TaBJICHUHA
B noposoii gase (go 8 kbap). Mubexnua pacmiasa ¥ KPHCTANIA3AUNA NePBHY-
HHX SHIOKOHTAKTOBOH m rpadmueckoii son (Ropmmmekmii, 1937a), copepa-
MUX KAJHeBHil 10JeBoil mmaT, co3/ain CHTYAIN0 Ie0XAMIIecKOro KOHTPACTa.
Musexknmonnsie Tejla Ha (oHE BMEIAOMUX IOPOA 00pasyloT IMOJOKHTENb-
HYI0 aHOMAJMIO 10 COJAEP/KAHMAM KaJUsA H CONYTCTBYIOUAX €My HJICMeHTOB.

Bricokoe aaBieHNe, IpA KOTOPOM NPOMCXOAMI0 TepeuuyHoe obpazoBaHme
MYCKOBHTOBHX IEIMATHTOB, OOYCIOBHJIO MHOTHE TeoXHMHYEeCKHe o0cofen-
HOCTH OTHX MOPOJ, OTIMYAIIHe HX OT JPYIUX TPAHATHHIX II€rMATHTOB.

CaMBIM XapaKkTepHEIM BJIEMEHTOM MYCKOBHTOBRIX HErMATHTOB MarMarTH-,
YeCKOTO ITPOMCXOKIIeHNS ABIsAeTCA Oapuif, comep/ranns KOTOporo B KaJneBoM
nonesouM mninare gocruraiTr 2—3%, B myckosute 1.8, B Gmorute 0.8% . Cpegune
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copep:kanuas Ba B HABEKNUOHHLIX TMETMATHTOBLIX TEXAX PA3ZHBLIX MECTOPORIL-
U MYCKOBUTA TPEBHINAIOT KJIapKoBLie B 2—06 pas, B To BpeMs Kak B Jipyrux
IpaHUTHBIX HErMaTHTAX €ro 3HATATEJIBHO MEeHbIIe, 4eM B IpaluTax B Cpej-
Hem. B ¢BABHW ¢ 3THM MYCKOBUTOBEIE METMATHTH 110 UX e0XIMIYECKOil CIrerma-
JHBANNIT  BIOJHE MOTYT HMeHoBaThesi D a pme B w Mu. Comepscanus Sr
u Pb B Tunuunnix MYCKOBHTOBBIX IIerMaTHTax TaKyKe BEIIIE CpeaHux, OoAHaAKO
HX IIOBeJeHHe He CTolNb OJHO3HAYHO, KAaK uosegeHne Ba. B To Bpema kak
Ba mourm menmkom Bxojur B mosunmio K B pemerkax 1moposoofpazyionmx
Mumiepanon, Sr pacmpepensercs mexay K m Ca. U ecam xommenrpanmm Sr
B KaJIHEBLIX MHHepajJaX MYCKOBHTOBEIX IerMATHTOB, Kak M Ba, snauurenbHo
BRINIC KJIaPKROBBIX, TO CpegHuUe COJIepyRatuA 9TOTO dJEMEHTa B IIerMaTHuTOBHIX
TeJlax 11PeBHINAIT KiaproBee Jumb B 1.0—2 pasa. Kommerrparuu Pb B ra-
JuumaTax M CaIoJaX MYCKOBHTOBBIX IEerMATHTOB TaK/Re BEIINIEe CpeagHuXx, HO
BCE ke MaKCHMalbHBIe COJACP/KAHEA STOTO JHJIEMEHTA OTMCYAIOTCH B MIHHE-
panax TerMaTHTOB WHOIO THIA, B YaCTHOCTH B rUIabHcCalbHRIX MErMaTHTAX
C dMAd30HHTOM, j

B 1o Bpems kax cpegume comep:anus Ba, Sr u Pb B rasmmmmarcomepssa-
MEX MYCKOBHTOBLIX HEIMATUTAX H MATCPUHCKHX I'PAHUTAX 3HAYHTENLHO TIpPe-
BEIIATOT KJaPKOBHE, COMEP:HaHuA JIPYIUX dJeMeHToB-IpuMeceil oIt Huske
rkaaproBex (taba. 1). Ocobenno pesko aro Bupmo ma mpumepe Rb m Cs, tno-

Tadoauma 1

Cpejame  cojilep:RamisA  HIeMeHTOR-puMeceii (r/T) B rpammTax M nerMaTHTAxX
Mamekoro paiiona B CPaBHEHIH ¢ KIAPKOBBIME

ITopoant Ba Sr Pb | Sn g L Rb | Cs Be Ce Y
HMermaToupubie rpasaTee . . | 5500 820 (24| 3 | 09| 34 | 122 2 | 1.5 32| 3
Marmarnigeckne (MHBERIHOLH-

HEIQ) TIOEMATHTRE .- . . ..o | 2850 425/ 1 56 | -3 | 1.5 | 28 | 178 | 3. | 2.2 i |
Onnm e maMeHennsle . . . . | 2100 325 | 46 | 4 | 2.2 | 45 [ 140 | 2 | 4.0 | 140 | 14
Meramopdaeckne mermataTer | 620 612 | 13 | 2 | 0.6 | 22 S|S0 T
Onu ke usMenennvie . . .| 430 450 [ 6| 2 | 1,56 | 32 STl A 2202 AT
My¢ROBUT-ILIAIHOKIA30BbIE

V1 2 i U S RS R G Ut KRG T R 2 ] I W (T e G 52 7 e P 1 =323 90 | 18
Kurapru kucnsix nopoy (Buso-

PRaIoR, S A962Y 00 s ] TE30 1 a00] 200 30 M | D ] 2007 [P 5552 100" | 84
Hmapkn rpammToB, OejiHbix

rameimem (Turekiane, We-

depetil 981 0 =l SA 00 A0 A 2 S A T T [ S 92 | 40

OHYHLIX TEeTMATHTOBBIX 9JEeMEeHTOB, KOHIEHTPANUM KOTOPHIX B T'PAHATHEIX
OerMarTnTax B CpefHeM COOTBeTCTBeHHO B 2 u 9 pas Bemre xaapkoseix (Couso-
moB, 1969). MexaHH3MOM NPOABIEHNA TEOXIMHUYECKOM CHEMHAJM3ANNHE Herma-
THTOB, IIO-BUJUMOMY, ABJAETCA XapakTep mdomopdusma B kammmmuare. Brico-
K0e JaBJIeHHe JO/LKHO CIIoco6CTBOBATE W30MOPHHOMY BXOKICHHIO B ITO3HIIIO
K ormocurensno meGoabumx aByxBadeHTHHX moHos Ba, Sr m Pb m mpensr-
CTBOBATL BXO;KIEHHI0 KPyHHHX ofgnopaxeHTHRIX uonoB Rb u Cs (llImakum,
1971a).

Becnma mpuMewatenbHO, uto nepsuunnie cogep;kaEma Ba m Sr B mrarmo-
KJage, T/ 9TH dJIeMeHTH BXoiAT B mosmnmio (a, ABYXBAaJEHTHOTO 3JIEMenTa,
HMEIOIIero MeHbUImi MONHEIl pagumyce, vem v Ba m Sr, B MyCKOBHTOBHIX Ierma-
THTAX W UX IpampTax Hmke cpegnnx. [Ipoasnsercs ta jke 3aKOHOMEpPHOCTH:
OOBEINIEHHOE J[ABJGHNE TPEHATCTBYET BXOJKAGHHIO HJEMEHTOB, VBeIHYNBAIO-
MY IapaMerpbl KPUCTALIMICCKOH pPEIMeTRH MEHHepaJoB. AHATOTHIHEIM 06-
pasoM MO;KHO O0BACHHTH HOBHIIEHHOE comepskamme Ti m mommxemmoe Nb
u Ta B 6morure myckonnrorx mermarutoB (IMmakun m mp., 1972). Tax kax
GUOTHT ABIAETCS eUHCTBEHHLIM MIHEPAIOM — KOHIEHTPATOPOM T HOCHTENeM
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HTHX DJIEMEHTOB B NMEPBAYHLIX ACCOIHAIHAX TMErMaTHTOB, CPEJHIe MX COJep-
JRAHHA B MYCKOBHTOBHIX HETMATHTAX MMEIOT Te jke OTKIOHEHHA OT KIapPKOBLIX.

Pepxomerannno-myckosutossie nermarutst Bocrounoit Cubupu u Wapnm,
06pa30BaBIINeCsi B YCJAOBHAX HOHM/KEHHBIX IO CPABHEHNIO ¢ MYCKOBHTOBRIMA
merMaTHTaMI Japiennit, XaparTepusyioTcH HEROTOPHIM CHUKEHIeM KOHIeH-
rpanmit Ba, Sr m Pb. Copepscanne e Rb, Cs, Nb, Ta, a Tak:ke Tl, Sn n F
3/1eCH TOBBLIIEHE, UTO eIe Pas mojuepLrusaer GyHKIHOTATBHYIO CBA3H KOHIeH-
Tpanmii peARNUX 2IEMEHTOB B IETMATHTAX ¢ BEJIMTHHON JaBJIeHIsA I PH JIX NepBo-
mavaabaoM obpasopannu. Kar ascrsyer ua peayapraton anaiaunsos (llmaxum,
1971a, 1973), B HOJEBHIX WIATAX H CHOJAX PEIROMETAIBLHO-MYCKROBHTOBLIX
nermMaTHTOB Habaojaercs Takske mosuinenne coxepxanmnii Li m Be. Opnaxo
STH DIAEMEHTH BeAyT cebsa He CTOJAb OJHO3HAYHO, KaK YHOMAHYTHE BhLIe.
Mx KoHueHTpanmm B MOpojoobpasylominx MUHEePAJSaX DOBGLINICHL JINIIb TpH
crHenmajin3alin MerMaTHTOB Ha Jgannnii siement. B nmermaruToBhX Tejax,
copepskamux Gepmua, Gonpuie Be B maarmoxiase M CJHIOAAX, a B KIIAX,
HECYIIUX JITHAOAUTOBYIO T IMHHBAILIMUTORYI0 MUHEDAJIH3AINI0, OTMeYR0TCA
PEBKO TOBHIIEHHEe KOHIEeHTpannm Li B Raammmare, niarmoxjaze n MyCKO-
pure. B ApPYrHX K€ TErMaTHTOBBIX TeJTax peJKOMEeTaSbHO-MYCKOBHTOBOTO
THIIA 2THX AHOMAJUIl HeT.

Kak sujgno us ganuapix rabia. 1, meramopduueckne HerMaTuThi, He NCIbTaB-
IIHe TOCAeMaTrMATIYeCKIX M3MeHeHHil, TMEIOT HUBKIe KOHIEHTPAali KaK «pef-
romeranbHuxy agementos (Li, Rb, Cs, Be), rak m siemMentos, ¢BOHCTBENHBIX
AHBEKIHOHALM MyckoBuToBhiM mermaturam (Ba m Pb). Toasko romnnentpa-
UM Sr B HEX COM3MEPHMEL ¢ TAKOBHIMI B TPAHUTAX W HHBEKIMOHHEIX Terma-
THTAX, ITO CBABAHO ¢ JIOCTATOMHO BHICOKNM COJeP/KAHMEM aHOPTHTOBOIl COCTAB-
asomeii (25—40%) B maarmoxnase MeTaMopUYECKUX HErMaTHTOB.

Cojtepsxanns peKO3eMeJbHEIX DJIEMEHTOB BO BCEX pPa3HOBHJHOCTAX rpa-
HuToB M mermMatnToR Mamekoro paiioma, 3a HMCKIIOUYEHIEM I[MOC/IeMATMarmie-
CKUX JKIJI, 3HAUMTeNBHO Hmke KjaapkoBux (raba. 1). Eme memnbme aTax
aieMenToB B mersatutax Wnpwu. JlanraHommasl m HTTPUl He ABJIAIOTCH Dle-
MEeHTAMI-WH/{IIKATOPAME TeoXHMuYeckoil cnenmainsamun  nermararos. Hax
6eito nokasamo B. A. Jleomosoit (1965), pepgkosemennubie dJIeMEHTHI, YpaH,
nupkonmii um ragHMil 3aMMCTBYIOTCH NErMATHTAME W3 BMEIAOMAX 110DOA.
MyCKOBHTOBHE NErMATHTH PA3HLIX PErHOHOB Pe3K0 OTAHYAITCA JIpyr OT
Apyra 1Mo COAeP/KAHMI0 PAZA AKUECCOPHBIX MHHEpAJIoB: OPTHTA, MOHAIMTA,
KCeHoTHMa, IpPKoHA, ypanunuta. B wacrmocTm, aBa nocnaeanmx Mumepaia,
tak xapakrepune ama nermatutoB Rapeno-Koabekoro permona, mo cymme-
ctBy orcyrerylor B mermarturax Bocrounoii Cubmpn. Oprat m MoHanmr,
OOBIUHBIE AKIECCOPHBIE MHHEPAJbl MOCJEIHHX, pPeRo BCTPEYaloTcd B Ierma-
Torax Muajmi.

Taxum ofpasoM, reoxuMmyeckywo cmenmmry nauGoiee pacupoctpaHen-
HBIX MHBEKIHOHHEIX MYCKOBHTOBLIX TETMAaTHTOR COCTABJIAIOT BLICOKHE COJep-
JRANIA TPYNNL JBYXBANEHTHHX oiaementop-npnmeceii: Ba, Sr u Pb, B 1o
BpPEMH KAK KOHIEHTPAINN MHOTHX JAPYFAX PACCesHHKLIX HICMEHTOB, Xapak-
TEPHBIX Jis TPAHHTHEIX HETMATHTOB, B HHX TOHHKeHH. JTH 0CODEHHOCTH
CBOMCTBEHHLI KaK HEeM3MeHEeHHLIM MerMaTHTOBBIM TeJdaM M‘VCI\‘OBHTOHOC"HX
MerMATHTOBHIX ToJeil (arm Teaa MoxsHO Obl1o OB HA3BATHL (IHOTEHINAJIBHO
MYCKOBHTOHOCHHIMID), TaK H PEJMKTOBHIM IePBHYHEIM IapareHesmca i,
MOJBEPTIIAXCA IPOIEccaM MOCAeMATMATHICCKOTO 3aMeHeHIA.

IIponecesr MOCIEMATMATHYCCKOTO H3MEHEHH
u oOpazoBaHNsA HErMaTHTOB

BoJbmHUHCTBO IerMaTHTOBRIX TeJ OCTAaeTcsa He M3MeHEeHHBLIMII HJIH NHOJBep-
raercs aBToMeTacoMaTHYCCKIM II[JG()G pasoBanmuAM nocygeMarMaTnyeckoro
srana. Jri I‘IDBOGpﬂBOBaHHﬂ He3HAYHATEJbHLI B yKHJIaX € MYCHOBHTDBOﬁ coerHa-
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Jmsanueil u 6olee MHTEHCHBHLI B PEAKOMETAIBHO-MYCKOBHUTOBBIX IErMaTHTAX,
rje B pPesyJbTaTe IMPOIECCOB THAPOIN3a 00pasymwTCHs CKOIVIEHHA MYCKOBHTA.
T'mapuasg ke Macca MyCKOBHTA BO3HHKAET HMPH HATOMKEHHH (Yy;KHX» (OTX0/sA-
mMAX OT MATePUHCKUX F[JEIHHTOB) nmocjaeMarMaTudyeCKuX pacTBOpOB HA HHLCKILH-
OHHBIE [EIMATHTOBLIE Tela, HA IEePBUYHO MeraMoppHUecKue merMaTHThl, Ha
TPAHUTEL M IPAMO Ha MeTaMoppudeckne mopopsr. CTpoTro ToOBOPS, MyCKOBHT-
cojiepikalue 30HLI 3a HpegejaMi MHBeKIMOHILIX TeJ He ABIAITCS cober-
BEHHO NerMAaTHTAMI H J0JUKHEI HASKHBATHCSA TErMATHTOHOMODHLIME II0POIAMI.
Opeaxo cJjeqyd TPajHIuN, Mbl HA3HBAEM HX 37eCh HeTMATHTAMHE M TOBOPUM
0 IOCJeMArMATHICCKOM 00pasoBaHUM 4acTH IETMATHTOB.

Wayuenme MYyCKOBHTOBBIX HErMATHTOB [IAeT BCECTODOHHEE ITO/[TBEPikje-
ame noxoskennio A. M. T'maa6bypra (1960, crp. 11): «. . . passutHe mermarm-
TOBOTO TIPOIECCA COCTOHT B BAKOHOMEPHOH CMeHe OJiHNX IIEJIOYHEIX 9TAIOB
ppyruvm. MaMmeHenme OTHOCHTEJNBHOH POJH IETOYHBIX HJIEMEHTOB OIIpee-
JAAETCSA  HBOJIONHEH KHCJIOTHOCTH—INEM0YHOCTI IIOCHIeMarMaTHIeCKHX  pac-
teopos (lImakmm, 1963), BrIZRIBaeMoil mocTemEeHHLIM CHIGKeHIEM TeMIepa-
Type mpomecca. Pammas mexounmas CTagusa CMEHAJIACH CTAAUAMH BO3PacTa-
HHA KACJOTHOCTH, MAKCHAMAJBHON KUCJOTHOCTH H HOBOI'O IOBLIIMIEHHA IEH0Y9-
HOCTH.

Ha panmeit mesoumoil crajum mocaeMarMaTHYeckoro MeracoMaTosa ofpa-
3yercsa accommanmA Kajmmmara ¢ 6motmroM, QopMmmpyercsa amorpapmuueckas
CTPYKTYpa cpacraHmii KBapma u kajammnnara. B HEKOTOPEX ciaydadax Impoucxo-
AMT 3aMelleHHe MHKPOKJINHOM TEepPBHYHOrO IUIaTHOKJIasa. OaHakKo HIpmBHOCA
KaJusA He IMPONCXOINT, a CPEJHee ero CojAep:KaHme B ANOTPa(UIecKUX 30HAX
OPEMEPHO TO jKe, YTO B IEPBHYHLIX I'padUIeckux, M HIMe, 4eM B 0JOKOBO-
rpapuIecKIX 30HAX.

MakenMaJbHBIM pPA3BUTHEM B MYCKOBHTOBHIX IETMATHTAX TOJAb3YIOTCS
mocaeMarMaTHYecKHe IIPOIecchl CTaJHH BO3PACTAHNA KHCJIOTHOCTH, BO BpeMs
KOTOPHLIX HPOMCXOMIUIM THAPOAN3 KaJHIIIATA W ILUIATHOKIA3a, 3aMeleHne
6moTnTa MYCKOBHTOM, (OpPMHpPOBAHHE IOCIEMATMATHYECKNX MYCKOBHT-TI/IA-
THOKJA30BBRIX JKEJI M 30H MYCKOBHTH3anumu B rpanmrax. Muremcuemocts
HOPOIECCOB KNCIOTHOTO BLINEIAYNBAHAA 00YCIOBIEHA BHICOKON TIINHO3EMI-
CTOCTHI0 BMENIAIOMINX TIOPOJ], BEIIOIHABIINX POJB «QUIbBTPay A HocaeMarma-
THYeCKAX PACTBOPOB m HoHIGKaBmmX uX mexogsocts (Hukmrma, 1959a).

I'mgposma moseBLX HIMaToB W 3aMelieHne GHOTHTA MYCKOBHTOM IIPHBO-
OWJIH K TIepexony B pacrBop smaumreabunx woimgects K, Na, Ca, Mg, Fe,
Ba, Sr m gpyrux saementos. OHE BXOJAT B COCTaB MyCKOBHTA, INIATHOKJIA3a,
amaTHTa, TYypMalumHa u JApyrux mupepaioB. Clejyer mOAYepKHYTH BHICOKOE
copepikanme mpuMeceit Ba m Sr B MyCKOBHTE CTAJHH BO3PACTAHHA KHCJIOT-
HoctH. OHO ompefiesfgeTcest KAK BRHCOKHM IOTEHIIHAJOM HTHX DJIEMEHTOB B pac-
TBOpaX, Tak | J0CTATOYHO GOJBILUM JaBJIEHNEM B PACTBOPAX HA 91Ol cTajum —
mopAaka 4 kb6ap. Tunmmunpii «pyOMHOBHID MYCKOBHT KBapI-MYyCKOBHTOBOTO
3aMeIaloNlero KOMIVIEKCA MYCKOBHT-TIATHOR/Ia30B6IX skt Mupun u Bocrou-
noit Cn6upm cogepsur 0.2—0.6% Ba. B mycrosure 30H KBapueBoro zame-
menns («nerMaTomaHOM»), 00pasoBaBIIEMCS B CTaJAHI) MAKCHMAJbHOH Kuc-
JIOTHOCTH, cofiepskaHmA Ba pesko MOHHAAIOTCA.

ITponecent cragmii MaKCHMAIbHON KHCJOTHOCTH M HOBOIO IIOBHIUEHIIS
IEJOYNOCTH PA3BHTEL B MYCKOBHTOBLIX IIETMATHTAX B 3HAYNTEIBHO MEHBIIEI
cTemenm, 4eMm mpexmecrByomme. OHI HPHYpPOYEHE K YACTH BaMEIIeHHBIX
HUBEKIMOHHEIX TeJ, MYCKOBHT-IUIATHOKJIAS0BHX KU ¥ 30H BaMemeHus
B rpannrax. Ilpm aToM mposBiIAwTCAs OHH cCOBMECTHO (KpOMe 30H B TPaHHTAX),
TaK 9T0 YYACTRH IPOABJICHUA CTAJMII HOBOTO MOBLIIEHHA IEJI0THOCTH MOZKIO
paccMaTpuBaTh Kak 30HH 0CAKICHIA KOMIOHEHTOB, BRIHECEHHEIX M3 301 OKBA -
nepauna. Jro mpesjie Beero Na, K m Al (ansfur M MyCKOBHT), a BMecTe
¢ HAMH — KOMITOHEHTHI AKIIECCOPHRIX MHHEpaJIoB (rpaHar, amaTur, TypMa-
JauH, Gepmiaia, KoaymOuT), comep;Kamimxcs B 3oHAX aasbmTHaanmm. Hako-
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HeIl, B OTACILHEIX HHBEKIMOHHBIX TelaX NIPOABIEHB CAMLIE IMO3QHHE IeI0q-
HEIe TIPOTECCEL: BEIHOC KBapIa ¢ 06pasoBaHEeM KPHCTAIOB TOPHOrO XPyCTads
B JIpy3ax pPacTBOPECHHA.

CopepskaHus 2JIEMEHTOB-IIPEMECEd B MUHEPAJAX IOCHEMATMATHIECKHAX
30H OUpEeAeNAIoTCA [BYMA TIJaBHedmuMm (axTopamm: 1) HeyKIOHHEIM CHH-
JKCHHEM TEeMICePATYPH M JABJCHHA HA IPOTHHKCHAH ITOCIEMArMaTHYECKOTO
araga M 2) BOJHOOGPASHHIM H3MEHEHHEM KUCIOTHOCTH IT0CJIeMarMaTHIeCKIX
pacrsopoB. IlepBrii (axTop ompenenaser MOCTENEHHOE CHIZKEHNE KOHIEHTpA-
nmit Ca B miaarmoknase, Na B Kammmmnare, Ba m Sr Bo Bcex munepanax. Cogep-
smanme jke Rb m Cs B KaameBsIX MmHepaTax ¢ HOHMKEHHEM TEMIIEPaTyphl H
IAaBIeHUS PpacTyT, TaK 9TO, HaOpOMEp, TOCAeJHAS TeHePAamus MyCKOBHTA
MYCKOBHTOBLIX IIETMATHTOB aHAJOTHIHA M0 KOHIEHTPALHAM HTHX HJIEMEHTOB
TepPBO TeHepalnl MYCKOBUTA DEIKOMETAJBHLIX IeTMATHTOB. BTopoil daxTop
OUpeeIAeT COOTHOUIEHNA My KPHCTAIIOXHMUYECKH OJM3KUMHE DJeMeH-
TaMW, WMEIOMUMH pasHyio mexourocTh. Bemmumawr K/Rb, Rb/Cs, Sr/Ba,
Y/Ce m gpyrax oTHONICHHI MeHee HIEIOTHOTO IeMeHTa K 00Jee Mel0uHoMYy

Tabaunma 2

Cpepune 3HAYEHMHA MHMKATOPHBIX OTHOLICHHI B TreHepalsaX MHHEPAIOB
MycropnToBRIX nermaturos (Mamernii parion)

HHAANKATOPHEIEG OTHOMIEHIA
Munepan MuHepanbHad accounamnui
Sr/Ba K/Rb | Rb/Cs IY/2Ce | Y/Ce
Ilmarnoxnas TlepBudHbie CTPYRTYDLL . 4.4 480 | 0.67 0.036 =
HKpapn-MyCcKOBHTOBHEI KOM-

IWIERC . <Al e et T4 442 | 0.75 0.044 —
3onur kBapuesoro savemienns | 8.7 567 | 0.82 0.048 -
3onsl ankbuTHIaAUM 5.0 510 | 0.67 0.037 —
3ounl pacrBopenus kpapua | 0.44 412 | 0.50 — —

Hauuesnlii nomesoii | IlepBudnble CTPYRTYpBI 0.090 311 | 644 0.058 —
uinar Anorpajuieckasn crpysrypa | 0.16 164 | 152 0.039 —
30HBI KBapLI-MyCKOBUTOBOTO

saMemenus ... . . . .| 0.20 374 | 141 0.052 —
3ounl kBapuesoro zavemenus [ 0.30 400 | 167 0.128 —

Bmotur JHokoHTaKTOBEe otopoukn | 0.0006 107 10 = —
JleiicTr B amorpaguke . . | 0.0003 | 102 9 - —
K Bapi-MyCcKOBUTOBEI KOMIT-

I T ket R L e e sl T T 90 14 — —

S3oust kpapresoro samemenns | 0.0027 102 34 —_ —
Mycrosur HBapn-MyCcROBATOBHIL KOM-

STHBRCV & s UM i 1 0 60020 330 11 — —
3onst kBapresoro saventenus | 0.036 556 15 — —
3onsr anpbnTHzamun . . . | 0.10 66 11 — —

Anarnt HBapn-MycKOBHTOBEIL KOMII-

JUGINE L e s s aeca i i - — — 0.15 1.4

S01EL KBAPLEBOro 3aMeeHuA — — — 0.27 i
I'panar HBapn-MycKOBATOBEII ROMII-
IR s S ol = — — 2.3 15
S0HH KBAPIEBOTO 3aMeIIeHIsT o == — 8.0 63
Oprut Anorpaguueckas CTPYRTypa — — — 0.042 | 0.040
Hpapu-MycKoOBUTOBBIT KOMII- — — — 0.040 | 0.064
MERCTELEL D T W
Monauut HBapi-MyCcKOBHTOBEIIL KOMII-

Jtere A SRR L S A — — — 0.016 | 0.020

0L KBAPHEBOTO 3aMCIICHIIS — — -— 0.032 | 0.068

ITpnMeuaaHnue. JiA nuarnoKkIasa n Kajauesoro Mojeporo mmara B rpade IXY/ICe npupeness
sHavenna Y/ECe,
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W3MeHsAETCH B COOTBETCTBHE € DBOJIOIUEH KHCJIOTHOCTH pPacTBOpoB. Muoro-
YHCHEHHEIe TPAMEPH TAKHX COOTHOIIEHN MBI HOJYYaeM NPU CPABHEHIH TeHe-
panmil IOJNEBHIX MIIATOB, CIHIOJ M AKIECCOPHBLIX MHHEepaxos (raba. 2).

CpaBHeHHe BaJ0BOTO COCTABA HEHM3MEHEHHHX I H3MEHCHHBIX HHHeRIIMOH-
HHX IErMATHTOB IMOKa3BIBACT, YTO B IMOCJETHEX 3aMETHO COKDPAINAETCH KOJM-
yecreo K, Ba, Sr, Pb, Rb, Cs, T. e. Bcex »/IeMeHTOB, CBOMCTBEHHBIX KaJjue-
BoMy moJepomy mmary (rafi. 1). DTm H3MeHeHUs 00YCIOBIEHB THPOJHZ0M
KaJdninimaTa © yBeJHYeHHeM pOJM KBaplia B IEeTMaTHTOBEX Texax. [lomas
JRE MHOTHX JIPYTHX PEIKHX BJIEMEHTOB pacter. AHATOTMYHEIC 3aK0OHOMEPHOCTI
OTMEYAIOTCH IPH CPABHEHHH HEM3MOHOHHBIX H N3MEHEHHHIX IEePBHTHO Mera-
Mopduuecknx mermaturos. Jlumms cogepaanms Rb, Cs m Sn sgech coxpans-
JOTCA HA TPEKHEeM HUBKOM YPOBHE.

B cocraBe mocieMarMaTHYeCKHX MYCKOBUT-IUIATHOKJIABOBEIX KU COIEp-
JRAHMA OOJBIIMHCTBA KoMmoHeHToB (Kpome Si, Ba m Be) mmke KIaproBpix.
OTH sKUAL 00Pa3yIOTCA OXHOBPEMEHHO C 30HAMI KBAPI-MYCKOBHTOBOTO 3aMe-
MeHNs B HHBEKIIHOHHBIX IECMATHTOBRIX TeJaX M OIN3KH UM II0 COCTABY.
Veenuuennne cogepsxranmsa Rb, Cs m Be (rabx. 1) o6bAcHAITCA TM, 9T0 B HHX
O0BIYHO IPOABIAIOTCA IPOIECCH CTAIWH HOBOTO TOBBIIEHNA IIEI0YHOCTIH,
¢ KOTOPHIME CBA3aHBl OEPHIAJI ¥ NO3JHHHE MYCKOBHT, COACP:KAIHI MHOTO
Rb n Cs.

Taxum 00pasom, mocIeMarMaTHYECKHe TPOIECChl B MYCKOBHTOBBIX IerMa-
TATAX NPHUBOLAT K «CTIAARMBAHHIOY HX FeOXHMHYECKHX ocobeHHOcTel Giaro-
Japs MOCTEIeHHOMY IMOHUZKEHWI0 JABICHHA W TEeMIEpPATYPhl, H3MEeHsIOM MM
COCTAB MHHEDPAN0B KAK HENOCPEeICTBEHHO, TAaK H Uepe3 HOCPEeCTBO BOJHO-
ofpasHo wu3MeHsIIeHcA KucaoTHOCTH—INesognoctn cpegsl.  Copepskanne
«MyCKOBUTOBEIX» aiementoB (Ba, Sr, Pb) B MHBEKIHOHHEIX HErMaTHTOBEIX
Telax CoKpamanTcsa. JacTh WX BXOAUT B COCTAB MHHEPAJIOB HErMaTHTOB,
obpasyioluxes Ha IOCAEeMAarMATHYECKOM JTame, a OCTAJBHAS BHIHOCHTCSA
BO BMENIAIONINE II0DOJIEL.

ITponeccsl B3auMoJeiicTBHA IIErMATHTOB
¢ BMENAIIMH TOPOJaMi

Vsmenenns BMemAONMX MOPOJ[ BHIBHBAITCA TEMH ;K€ HAJIOKEHHBIMIT
NOCJHeMATMATHYCCKAMI PACTBOPAMII, YTO W H3MEHEeHHS CAMHX HEerMaTHTOR.
B cBaAsu ¢ sTuM BOKPYT He3aMEIIEHHBIX HHBEKINOHHBIX TeJI, B TOM YHCIE |
MOJBEPIIINXCA ABTOMETACOMATHYECKAM IpeobpasoBaHUAM, H3MEHEHHs BMe-
IAIOIUX HOPoJ BeIpamsensr caabo. M wHaobopor, BOKPYr 3aMEIIEHHBIX IerMa-
THTOBBIX TE€J, & TAKe HerMaTHTOB MOCIEeMATMATHIECKOT0 sTana (opMuIpyrTes
IIAPOKHE 30HAJLHLE OpEeoJs W3MEHEHHHIX mopoji. MeracoMaTmueckme mpo-
Iecchl B DKBOKOHTAKTAX IIPOTEKAIOT ¢ TOM jKe NOCIeJ0BATEIBHOCTBIO, YTO I
BHYTPpH OerMaTUuTOBLIX TeéJI — B COOTBETCTBHH C HKHCJOTHOCTEBIO IIOocJemMarma-—
ruueckunx pacrBopos (IlImaxma, Marxpoiruua, 1969).

Jlms Bcex opeosioB, KpoMe OpeoNoB MYCKOBUT-ILTATHOKIA30BEIX JRHJI
BEILIOJHEHHSA, XapaKTepPeH HH(YUILTPANHOHHLINA CI0CO0 MepeMemeHus BOCX0-
IAINNX PacTBOPOB, B CBA3H ¢ 4eM DJIABHEIL 060beM M3MEHeHHBIX IIOPOJ PacIo-
JOJKeH Haj merMaTuToBeiME Terxavm. llpmumma meracomMarmueckux mpeodpa-
B0BaHIIl TOPOJ] COCTOUT HE B IPUBHOCE KAKHX-ING0 KOMIOHEHTOB, & B IPHCIIO-
co0JIEHHH WX COCTaBa K MEHANIIIMCA TEePMOAHMHAMHUYECKHM YCJIOBUAM.
Ilosromy, mampumep, HA CTaAMK BO3PACTAHNA KACIOTHOCTH PACTBOPOB IIPOMCXO-
JIAT MYCKOBUTHIAINA MTOPOJ W BOKPYT DOTaThiX KaJHeM HHBEKIUOHHBIX TerMa-
THTOBEIX TEJ, W BOKPYL TeJ 3aMEINeHHBIX IePBHYHO MeTaMOpPPUYECKHX Hmerma-
TATOB, H BOKPYI MYCKOBHT-TIIAMOKIASOBHIX FKHI,

OpHAKO COCTAB MErMATHTOB OKABHIBAET HECOMHEHHOE BIIMHIE HA XapakTep
MUHEPAJBHEX TpeodpazoBanmil B opeoiax. SaMemeHHe W MeperpPHCTAIII3a-
IS KAJHIIIATA THHERIIHONHBIX MeIrMATHTOBEIX TEJ CONPOBOKIAETCS IMepexo-
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ZOM 4aCTH Kajifg B PACTBODH, B CBA3H € UeM BOKPYI TAKHX TeJ obpasyorea
0PeoJIBl MIKPOKJIMHIBAINA Ha panueil MeToqHoil ¢Taj il H 0Peohl MyCKOBH-
TH3AIUT ¢ MACCOBHIM 3aMEMIEHIeM INIAaTHoKjIa3a MYCKOBHTOM Ha CTajnll BO3-
pacraHus KHCJIOTHOCTH. BOKpYT APYTHX THIOB IErMATHTOB OPEOJOB MIKPO-
KJHAHHU3AIIHA HeT, a MyCRKOBATH3AT[UN nojBepraercs HpEHMyﬂIeCTBEHHO ouoTuT.
CuejoBaTe/IbHO, BOBHUKIIMIA NPH BHEPEHHN MAIMATHICCKHX HEIMATHTOB B Me-
raMoppuYecKIe TTOPO/Hl TEOXHAMHICCKHUN KOHTPACT B COCPRAHUAX KA Bhi-
3EIBAET IIepPEMEIeHIe DTOr0 HJIEMEeNTa B PacTBOPAX B HaNpaBIennm Iajernst
KOHIEHTpanuii, T. e. no mpuununam auddysmonnoro meracomMarosa.

NuddysuoHHbil cmocol TNepeMelleHns KOMIIOHeHTOB M BbhlpaBHHBATHA
KOHIERTpaILMil XapakTepen m s MHOrEX Apyrux wommomnentos. Cocras 30m
opeosia PK30KOHTAKTOBHX H3MeHEHHIl BOKPYT OJ(HOFO 13 MHLEKIHOHHBIX TEJX
Mamckoro paitona (ta6i. 3) 1o GOIBIIHHCTRY HIEMEHTOB ABIHETCH MPOMEIRY-
TOYHBIM MEAY COCTABOM HNerMaTHTOBOTO TeJa I COCTAaBOM BMENaloN{mX rHei-
coB. Mossmo sujgers pesyabrar anddysun K, Ba, Rb, Ph, Cs, Be us 3o0m 3a-
MEIIeHIs TTerMaTuToBoro Teaa B opeod, a Li, Ce m Y — m3 BMeNaiomux Mopoz
B opeos (30HOH BEHOCA KOMIIOHEHTOB BMEMIAIOIIHX TOPOJ ABJIAETCH 00BIIHO
BHENIHASA 30Ha opeoja — 30Ha I‘]?I,IIDHT'(]IJ,HH).

Tabamma 3

Copeprcanus kamix (%) m asnementos-npmmeceii (r/T)
B MHBEKIMOHALIX MErMATATAX 1 JK20KOHTAKTOBLIX 1OPOjax

30HK 0peosia uaMenenni
saveneHaoe I i
HIBEKITHOHHO e M5 M CHEHHDD
dneMeHT HerMarnToBoe MYCKOBHTI- | MWKDORIuNUAA- | TTarHoKma- | PPANAT-GUOTHTO-
Te10 saguu MK ANTHIAIIHH Bhiit THEfiC
K 6.23 4.76 5.40 — 1.98
Ba 3680 3200 3200 1400 810
Sr o117 600 380 740 740
Rb 285 270 270 130 106
Ph 62 13 19 10 7
Cs 7 6 8 - 2
Be 2.8 2.9 11 1.4 1.6
Ta 27 110 1477 82 63
Tl 0.6 1.3 1.6 0.9 0.8
Ce 130 400 280 276 370
X 13 21 12 26 26

MMpnvMeganue. Cojep/anne 3IEeMeHTOB B MerMaTHTOBOM Telne TMPUBEACHBI 110 AHATH3AM JH-
JOKOHTAKTOBOI OTOPOYKM UIIH TIO JAaHHbLIM ofpeMHBIX TTEPECYeTOn,

B rtabx. 4 mpuBejeHsl Collep/RAUNA IIPAMEPHO TeX yKe HIeMeHTOB B opeone
MYCKOBHTH3AINHN MYCKOBHT-INIATHOKIA30BON JKUJILL  BBRIIOJIHEHUST — THINY-
HoM amddysmonnom opeose. XO0pomo BHAHO, YTO B 30HE MYyCKOBHTH3AIIHI
cofiepRaHms NMEI0T, KaK IPABII0, MPOME;KYTOYHOE 3HAYSHIIE, Heraouenns co-
crapaaior Bucokne kounenrpanmn K, Ba, Pb, Tlu Be B sans6anpe suis, obo-
ramennoM myckosuToM. Hak u B caydae MIbeKIHOHHOTO TeJa, MOKHO Ipeji-
noxarats quddysmio B opeosr Ba, Rb, Pb m Be us wnasr, a Li n Ce — n3 Bme-
manmux mopoj. JomoaHnTeNBHEM APKEM TpuvMepom oboramieHms opeola
KOMITOHEHTOM SKIABL ABJIACTCH GOP, a4 KOMIIOHEHTOM THEHCOB — CTPOHIVMIL.

O6MeH KOMIOHEHTAMHI Mey MerMaTHTOBLIMII TeJaMi ¥ BMEIalomMI 10~
POZAMHI IIPOMCXOTUT HE TOABKO B Ipejesax opeosios. BaHOC M3 merMaTHTOBBIX
TeJl KaJHf T DJeMeHTOB-IpPHMeceil, XapakTepHbIX A Kaanmmara, ujier oImo-
spemenno ¢ npnsaocom B nux Li, Ce, La, Nd, Y, Zn, a nepesiko u Be, Sn, Tl,—
COTep/RAHMA HTHX HTCMEHTOB B 3aMEIIOHHEIX TeJaX BEIIIE, 9eM B HezaMeHeHHbIX.
HeojHOKpaTHO HPUBOMINCH IPIMEPHl CBA3H COCTABA HOCAEMATMATHYECKHX
30H B IIerMATHTAX U OTAEIBHBIX MOCAEMATMATHICCKNX MHHEPAJNOB ¢ COCTABOM
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BMematoniux mopox. OcobeHHo HAJAHO 9TO YYBCTBYETCH TPH HaJAWduH Mpa-
MOPOB B cocTaBe DOKOBHIX IIODPOLX.

Takum obpaszoM, mpum GOPMHPOBAHHN HK30KOHTAKTOBLIX OPEOJTOB IPOHC-
XOIJI0 IepepacIpefesieriie KOMIOHEHTOB MOMIY IerMaTHTAMH W BMeIIaio-
HUMH TOPOAAME, KOTOpoe OBUIO HAmpaBlIeHo Ha HUBEIIPOBAHNE pasImImit
B UX XHMHYECKOM COCTaBe. OJIEMEHTHI, BHIHECEHHEI® W3 IeTMATHTOBEIX Tl
IpH HUX HOoCJeMAarMaTHICCKOM IIPeoDpAZOBAHHM, MAABAJIM MHOJTO/RHTENBHEE
TeOXHMHITeCKIIC AHOMaINN B mpejenax opeoaa. [losromy gem Gosiee muTeHCHBHO
NIPOABJECHEL TPOIECCH 3aMEIIeHnsA B nerMaTuTax (a Gaarogaps mpeobirajanmo
TIPOIECCOB KHCAOTHOTO BHIMEIAYHBARHA — 9eM 0oJbiie 00pasoBaloch B K-
Jax MyCcKoBmTa), TéM GoJiee MHPOKHMH B KOHTPACTHHIME Oy/yT aHOMAJIHH Ka-
JIUA M CBA3AHHLIX ¢ HUEM HIEMEHTOR.

Tadoauma 4

Coprepstanma Kamusa (%) 1 daeMeHTOB-mpumMeceii (r/T)
B M)’cKGBHT'ﬂJ]aPHO!UIBQOBOﬁ SKAJIE M SK30KOHTAKTOBBIX 110PO/jiaxX

30Ha MYCKOBATH3AHIL i
MycKOBHT- raeficoB, M Henamenennii
9meMenT ILIArHOKI1A- rpasar-6uoTUTo-
BOBasg HMAia BB THEiC
0.3 1.6
K 1.98 5.37 4.24 3.11
Ba 1700 1800 1200 1100
Sr 152 130 150 280
Rb 306 130 175 134
Pb 21 28 13 11
Be 12 16 4.0 2.3
Li 16 190 148 136
B 1980 1820 930 110
agli 1.2 5.5 1.2 1.8
Ce 96 ‘ 400 290 360
D& 21 27 19 13

He cayugaiino manboJsiee Hae:KHEIE A TONCKOB MY CKOBUTOHOCHBIX ITETMaTH-
TOB TeoxuMuueckne amomanumu B Manmcrom paiione, 3HATHMEIS ¢ BEDOATHOCTHIO
Gosree 95%, o6pasyior Ba, Pb m Rb, ssiementhi-npuMecn Kajammmara, JTH diae-
MEHTHI He XapaKTepPHHl JAS HeH3MeHeHHKX BMemaIlnX m0poa, W IOBLIIeHHe
HX KOHIEHTPAII CBHIETEILCTBYET 0 OJHMB0CTH 3aMENIEIIOr0 MYCKOBHTOHOC-
HOTO MHBEKIMOHHOTO IerMatuTonoro rteixa. l'opasmo caoxuee mpobiema reo-
XUMHYECKIX ITOHCKOB APYTHX THIIOB MYCKOBHTONOCHEIX KNI, HEe COJEep/RaIuX
B CBOEM COCTABe KAJMIIIATA MIH COAeP/RANIAX €T0 KaKk B yKHIe, TAK I B OKPY-
JRAIOMMX Hopojax (30HB B merMarougunix rpaHnrax). Toabro smanme 3aro-
HOMEpHOCTeH GOPMIPOBAHAA M CTPOCHHSA 0PEOJIOB ofecmeunBsaer penienne ITx,
Ka3aJochk OB, YHCTO NPAKTHICCKHX 3amad.

JakawuyeHHe

Hax MB BHeaHm, B FeOXMMHYECKOH HCTOPHH MYCKOBHTOBEIX HerMATHTOB
YeTKO BHIFedsercsa apa srama. Ila MarmMatmueckoMm aTame B pesyibraTe IPHB-
HOCA KJMSA W KPHCTALIMBAINN KAJIHEBOTO MOJEBOTO IMIaTa, 06oTamennoro
B CHJIY BLICOKMX JAaBJEHOH MPUMECAME Gapusa, CTPOHIEA M CBHALA, BOSHHKIA
reoxuMuuecKas croemu@mKa MyCKOBHTOHOCHBIX TDPAaHATOR M MYCKOBHTOBHIX
merMatuToB. Ila IocaeMarMaTHYECKOM HTame IPOMCXOJWI0 [OCTeneHHOe
CITa/KMBAHEE ATHX TEoOXHMUYECKHX ocobemmocteil mermatuToB. Bo Bpemenn
IO CHIREHAE COflep/RaHil «(MyCKOBHTOBHX» aiementoB (Ba, Sr m Pb) u poer
KoHIeHTpauii «perromMeranbunxy agaemenros (Rb, Cs m xp.). OpmoBpemento
nyrem aupdysmonnoro oOMeHA KOMIOHeHTAMH IIPOHCXOJHIO — B Cpefe
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MOCAeMATMATIYECKAX PACTBOPOB — HUBEJAMPOBAHNE Pa3INYHil B IPOCTPAHCTBE
MEKY TNEerMATHTAME ¥ BMEIAmuMu mopojamm. B pesyiabrare mepepaciupe-
JIeIeHAsA HAEMEHTOR 00pa30BaIiCh 30H 3aMEIIeHHsA B HerMATHTAX H TeOXMMH-
YecKHe AHOMAJIMH BOKDPYT MYCKOBATOHOCHEIX HErMATHTOBHIX TeJ.

I[Ba srama mpormecca GopMIPOBANIA MYyCKOBATOBHX HEIMATHTOB OINHAKOBO
BB B reoxummueckom oTHomennn. IlepBriil cosgaer TOTeHINANBHO MYCKO-
BUTOBLI® TIETMATHTH KAK IETMATHTH Y4acTKOB MeTaMopdmsma GOJIBIINX JaB-
JIeHnil, ¥ TeOXNMIYecKue 0COGCHHOCTH HX ABIANTCA UHAHKATOPAMM CIeIHa -
SAIEA IerMATATOB. BTOpOoil CO3MaeT MYyCKOBHT B IErMaTHTAX, & BRIHECEHHEE
3a MPEJIeTsl IerMATATOBHIX Tel CHenu(IIecKue LI HUX HJIeMeHTH CTAHOBATCA
TMOMCKOBHEIMH TPH3HAKAME MYCKOBHTH3MPOBAHHLIX ITErMaTHTOR.

B.B.'OPXTHEHRKO

TEOXUMHNS IPOIECCOB IEIMATHTOOBPA30BAHIA
N MYCKOBHTOOBPA30OBAHUA

ITosBnenme pasjiMyHLEIX THIOB HErMATHTOB B IpeJesax ;KHIbHBIX Y3JI0B I
CMEHA OIHMX NapareHeTHmIeCKHX accoruanuii MEHePaIoB JPYIHME OMpeeJis-
eTcA Pa3IMYHON IOJBIFKHOCTHIO OTHENLHBIX XNMIYEeCKHX DJEMEHTOB B XO7€
HerMATATOBOTO IIPOIEcea — UX CIHOoCOGHOCTBIO K (PaKIIOHUPOBAHMIO BO
ppemenn u mpocrpamcre. CleoBaTeqbHO, HA OCHOBAHHH OLEHKN BapHaImil
XUMHYECKOTO COCTABA OT/RJBHBIX JKHJ M YCTOMUMBLIX MHHEPATbHBEIX Tapa-
TeHe3ncoB B IerMATATAX MOMKHO OIGHUTH OTHOCHTENBHYIO TOABHAKHOCTH OT-
JeIBHBX XUMHYCCKHX 2JIeMEHTOB Ipu nerMaTaTorenese. B kagecrse noxasare-
Jeil IX MO/BIGKHOCTH IPeJaraeTes HCModb3oBaTh MPOCTEMIIIe HICMEHTH CTa-
THCTHYECKOTO JICIePCHOHIOT0 AHAIN3a — CPEeJIHeKBAPATHTHOE OTKI0HEHNe (3)
w wosdppunment sapmammu (V). IMocaexnmii, spassch GeapasmepHoil Bem-
annoit (V=s/z 100%), ouens ypobeH jisi CpaBHEHHA DHJIEMEHTOB, PE3KO OT-
JTMIATONIIXCH 110 ABCOTOTHEM COJEPRANTAM (HETPOTCHIEIe U PeJIKHe dJIeMEHTH).
Kposme Toro, 06a 9THX CTATHCTHUCCKUX HAPAMETPA MAJ0 3aBHCAT OT oDBeMa
BHIOO DKL

Mparumonposanie XIMITECKHX HJIEMEHTOB B X0Jl¢ NerMaruToBOro mpo-
mecca mexecoobpasHo paceMaTpHBATh HA JBYX PasiHYHBIX YPOBHAX — B X0je
dopMIpoBaHIA IErMaTHTOB BCEH JRNIBHOMN 30HbI, RIIBHOTO y3Ja M JKIIb-
HOTO 1051 (YPOBEHD BHEPEHMA) H B IPOIECCE CTAHOBICHUSA OT/ETBHOM FRIILT
WAN OTAeNBbHOrO THIA ;K (ypoBeHb BHyTpenuero crpoemms). (Dpaxmmon-
poBanie Wa ypoBHE BHEAPEHIA XapaKTepH3yercs HeoHOPOANOCTBI0 CPeIHero
BAJIOBOTO COCTABA OTHEABHBIX KU B Ipejgesax Beeil sxmabnoit sonsl. IIpm exn-
HOM HCTOYHHKEe MerMaTHTOBOTO MaTepHalja 9Ta HeoJHOPOJAHOCTL OIPEe/IeIALT s
aeymsa dakropamm: 1) cremenbio (pakIEMOHHPOBAHNA HMCXOJHOrO MaTepHala
B NPOIECCE ero BHeJPeHUs B JRIJBNLE MOJOCTH, 2) KOIMYCCTBOM MOBTOPHBIX
MHBERIAH pasimIHoro cocTaBa B OJHY H TY ke I0J0CTh.

(DpakuuOHNPOBAHAE HA YPOBHE BHYTPEHHEro CTPOCHHS XapaKkTepusyercs
PA3IUINAME CPEJHET0 COCTaBA OTHEJBHBIX MHHEepaThHEX accomuamii, - yua-
CTBYIOUIAX B CTPOCHEH WHMBU/YANBIEX NErMATHTORKX Tel. JTa HEo[HOPOI-
HOCTH OIPEICAAETCH, TOMHMO UHC/IA MTOBTOPHEIX WHBEKIMA DAa3HOPOIOTO
Marepua’ia B SKWIBHYIO II0JOCTh, MHTEHCHBHOCTBIO IPOIECCOB BHYT peHieit
muddepenimanum B 3aMKHYTOM ofbeMe (MePeKpPHCTANIN3ANHA H aBTOMETA-
coMaTos).

Onenka ofonx ypoBHEl HEONHOPOAHOCTH HErMaTHTOB, IIPIHAJJIE;RAIIX
K MYCKOBHTOBOH M peKoMeraibmoil opMAImAM B moHEMAMMH A. H. I'mns-
6ypra u I'. T. Popumonosa (1960; Pojmonos, 19640), npnsourea B Tabx. 1.
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Comocrapienne KoaQQOUIMEHTOB BaphHaUU PasjiNIHBIX XUMHYECKHX 3ile-
MEHTOB IIPesk/ie BCero I0KA3EIBALT, UTO B METMATHTOBOM IPOIECCe OTHOCHTETHHO
HamMeHee MOIBHyKHBIMI KOMIIOHeHTAMH ABIAIOTCA TJIaBHBLIE IMeTPOTeHHbIe de-
MEHTHl — KPeMHUIA W aJIOMUHIIT, 1A KOTOPHX K0dQUIUEeHTH Bapualui OKa-
apBaforcs HauMeHbmuMu. (OTHOCHTENBHO OGo0lee IOABURHBIMEU  SBIAITCH
OIeJI0UHBIC HJIEMEHTH, MPUIeM BO BCeX ClAydasX OTHOCHTEIbHAS MOJBH/KHOCTH
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MycrOpHNTa, 1nojx qeproi‘x — aTOMHOe HOJINYeCTBO NCIEepCHu KATHOHOB U CcpegHee cCopepxanue MyCKOBHUTA.

KaJIns NPeBhIIaeT NOABMKHOCTD HaTpust. Hanbomsmas cmoco6mocts & ¢pak-
OUOHWPOBAHUIO CBOMCTBEHHA MAJBIM HJIEMEHTaM, OCO0EHHO JHUTHIO.
CpaBHenne HeOXHOPOAHOCTH | MOPATKA MYCKOBHTOBHIX I PeIKOMeTaTBHBIX
HerMaTHTOB MOKA3LIBAET, UTO Ha YyPOBHE BHEJDEHHA MYCKOBUTOBHIE IIEIMATHTEL
OO BCEM IETPOTEHHHIM BJIEMEHTAM XapPaKTePH3YIOTCA B3HAYMTENBHO GoJee
BEIIED/KAHHBIM COCTABOM, 4eM DeAKOMETaJbHbe NerMaTHTH. 9TO TIOBOPHT
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0 TOM, 9TO (PPAKIMOHMPOBAHIE XIMAYECKHUX HJIEMEHTOB B IPOIECCe BHEPeHUs
IerMaTHTO06 PAsYIONIero MaTepuaia B JKIbHEE IOJOCTH HpH (OPMHPOBAHMM
MYCKOBUTOBHIX ETMATHTOB B YCIOBUAX GOIBIIX TIyOMH 3HATHTEABIO 3aTPYA-
HEHO [0 CPABHEHHIO C TEM jKe MPOIeccoM, IPOTeKaomuM B PeKOMETAIbHAIX
HerMATHTAX B YCJAOBAAX YMEDEHHBIX TIyOHH.

PeayabTaThl CPABHEHNs BHYTPEHHEH HEOAHOPOIHOCTH MYCKOBHTOBBIX I
PeIKOMETAlBHBIX HerMATHTOB He CTOAB TPUBHAJBHEL OxaseBaercs, 4To AId
HePBEIX OHA 3HAYNTENBHO BHIIE, TeM JIIA BTOPHIX, IPHIEM oTa HoabuIas Heoj-
HOPOJHOCTh XapaKkTepHa Kak IS PacIpejieiernns Al uSi, raxk m gaa Na n K.
W, uro eme Gojiee BayKHO, Cpei MYCROBHTOBOH (popMmarum HanboixbIen me-
O{HOPOJIHOCTBI0 06IAAI0T MeIMATHTH ¢ MAKCHMAIBHEIM COACPKAHIEM MyCKO-
pura. 113 proro arkra M NpHCyIIeidl MyCKOBHTOBBIM NErMaTHTaM MaJIoi HeoJ-
HOPOAHOCTH Ha YPOBHE BHEJPEHIs CIeJyeT 09eHb BA/KHHIl BHBOJ O TOM, UTO
X GOJBIIAS BHYTPEHHAs HEOJHOPOAHOCTh CBA3AHA ¢ MHTEHCHBHELIM IPOABIE-
HieM Iporeccos An(@epeHIHanim BHYTPH 3aMKHYTOH CHCTEMEL Hanporns,
B PEJKOMETAJBHEIX NErMATHATAX, IZ|e YPOBEHbH BHYTPEHHeWd HEOJHOPOAHOCTH
JAMIB HEMHOTO IPeBHIIACT YPOBEHL HEOJHOPOAHOCTH BHEJPEHHsT, BEIYIIYIO
POJIB MTPAIOT MPOLECCH AJIOMETACOMATIYLCKOTO XapaKTepa — MHOTOKPATHHIC
HOBTOPHBIE MHLEKINH, HAKJIAALBAIONHECS HA NePBATHBII cyberpar. fBnenna
pHyTpeHHell puddepeHnmanmm IpH ITOM HIPADT MONIMHEHHYI0 POJb.

Koadmumentsr BapHamum AaioT HHOOPMAIHIO TOABKO 00 OTHOCHTEJIBHOI
TOJ[BIZKHOCTI OJHOTO BJIeMeHTa, MOKA3KBAA, KaKkas 0l OT obmiero ero coxep-
JRAHTSA ABISETCS MHTPAIMONHOCIOCO0HO0i, a KAKAA O0CTAETCSA B IErMaTHTOBOM
npornecce B maeprHoM cocrosmmu. He Memee BajKHO OLNEHHTH OTHOCHTEJILHOS
KOJMYECTEO MHTPAIHOHHOCIIOCOOHEIX aTOMOB Da3IHYHEIX OJEMEHTOB, ydacT-
BYIOIIX B IPOIECCe TerMaTuTo00pasoBanms. Ilns Tarkoil ONEHKH IIpejiara-
eTCS MCIONB30BATH BEINUMHY JMCIIEPCHH CPETHEr0 CO[Aep/KaHMA DIEeMeHTa,
OTHECEHHYIO K €r0 aTOMHOMY Becy (aTOMHBIE KOJIMYECTBA [HCIEPCHHI KaTHO-
o — ta6a. 1). Bo Bcex amaamsmpyeMbiX BHOOPKAX UHCIO MHATPAIHOHHO-
cIOCOGHEIX aTOMOB Si oxaspBaeTcs 60JMBITHM, YeM Al, mpudaeM cyMMa IOABHIK-
wpx aromoB Si ® Al mpudiamsnTenbHO paBHA KOJIMIECTBY MHATPAITHOHHOCIOC00-

1
HHIX ATOMOB IIEJOYHBIX METAaNI0B W KAIbIHA, T.e. BeNIINHA g OnmsKa
k 1. Oua 3UAYMTENBHO IPEBHINAET 9TO 3HAUEHHE B IVIABHEIX MOPOA000pasyio-
Si+ Al
mMX MuHepazax (MONeBHIX IINATax, cAWjax), Tae ﬁﬁé Bapupyer ot 4 1o 6.

70 MOKET CAYHATH CBUETeIBCTBOM TOT0, YTO B X071 MErMaTHTOBOrO mpolecca
OCYIECTBIANOTCA MPEHMYIIECTBEHHO peaRIui KaTHOHHOTO obmena, cmxabo
3aTparmBaloOmne AHMOHHEIL KpeMHeaTIOMOKHCIOPOAHEI Kapkac cyGerpara.
B cBA3H ¢ HTHM MOKHO IIPEAINOJaraTh, UTO Bejymas poiab B (opMupoBaHmm
HerMaTHTOB NPUHAJIEKAT JeTKOIMOBIKHEM COSJHHeHNAM MeJOYHBIX MeTal-
0B B HAAKPHTAYECKAX WM BOJHHIX DACTBOpax, a OTHIOAL He IOBTOPHEIM
WILEKIIAM CIEIIATH3UPOBAHHEIX paclIaBoB.

Ha Bompoc 0 poim W XapakTepe METPAIAA PA3IAYHBIX HETPOTEHHBIX 3JIe-
MEHTOB HA OTJEJBHHIX CTAJHAX IMEIMaTHTOBOrO IPOIecca OTBeYaeT BapUalnoH-
pasg pamarpamma (pue. 1), mocTpoeHHas HA OCHOBE JAHHEIX O CPeJHEM COCTaBe
MHEHepaJbIEX 1apPareHe3ucoB, CMEHAIUX APYT APyra BO BPEMEHI (raba. 2)
B MYCKOBHTOBEIX H PeJKOMETAIbHBIX MerMaTHTaX. YceranasausaeTca He TOJIBKO
monHAs AHAJOTHA B 00INeil TEHISHINH M3MEHEHHF COCTaBa MHHEpPAJBHBIX aC-
conyanuii BO BPEeMeHN, HO H YJAHUBHTEILHAST 6JIH30CTH CPEIHHX COJePrRAHITH
MeTPOTeHHHX HJIEMEHTOB B aHAJTOTMYHLIX HapareHe3mcax NEerMaTHTOB MyCKO-
BHTOBOI W pejKoveranbHoil gopmarmii. Hanbonee obImeil 3aKOHOMEPHOCTHIO
ABJIAETCS 00PATHOE COOTHOMICHIE MKy COleP:KanmeM KPeMHHA I allOMHHIA,
(uKCHpyeMoe BO BCEX CJydasX CMEHBI HapareHesdmcoB BO BPEMEHIH. Obparuasn
KOPPETATHA Me Ry COIeP/KAHNeM HATPHA M KATHA B CMEHAIMIX APYT ApYyra
MHIHePAJHHEIX ACCOIHMANUAX HEe HOCHT CTOJD oomero xapaxrtepa. OHa CBOHCT-
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BEHHA TOJIBKO IapareHe3mcam MeTaCOMAaTHYECKUX CTAJHil HerMATHTOBOTO IIPO-
mecca (pasBUTHE MHKPORINHA IO INIATHOKIA3Y, KBapH-MYyCKOBUTOBOTO arpe-
raTa o InJaruoKIasy, ajibOMTH3ANUA MHKDPOKJIWHA, PasBATHe KBaPI-CIIOY-
MEeH-aIbOUTOBOrO arperarta mo Mukpowamny). Jlas crammit e peK puCTAaII3a-
nun (mudgepeHnuanum) Bemecrsa B NerMaTHTOBOM Ipornecce, HATPOTHB, CBOI-
CTBEHHO IAPAJICTHHOE YBEJIUICHHe CONCPIRAHNA W KAJus W HATPUI, KOTOPOe
CONPOBOKIACTCA TaK/Ke POCTOM CONeP/KaHNA B MHHEPAJLHLIX IapareHesmcax
KPEeMIAs. '

Passutme mermatmToBOrO mpolecca Ha paHHHX €ro CTAOUAX, TPAKTAYCCKH
HIEHTHIHBIX B JKIJIAX MYCKOBUTOBOI M PeKOMETaIbHON (GopManuy onpesead-
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Pue. 1. Bapmanum cpejHuX COjep:kaHUii NETPOTEHHEIX HIEMEHTOB B PATHTHBIX napa-
TeHeTHYECKUX ACCONHAIMAX [erMaTHTOB MYCKOBHTOBOI M pejkoMeTanbHOI (opmammn.

1 — M3MeHeHnA COHepIHaHuil DleMeHTOR IIaPareHe3uCcoB MEeTMATHTOB MYCKOBATOBOM (opMamum; 2 — 1o e
AaA MEerMaTATOB PellOMEeTANBHON gopMalmu. Cmpearxu YKa3HBAOT CMEHY accolMalmii Bo BpeMmeHu. Ho-
Mepa noe ocu abcyuce COOTBETCTBYIOT HOPANKOBBIM HOMEpDaM accouuaiimii B Tabm. 2.

ercH, IO-BHINMOMY, IIOCJIeJ0BaTeJbHBIM VYMeHbIIeHHeM aKTHBHOCTH HaTpHA,
0 ¥eM CBHJICTEJLCTBYeT INIABHOe YMeHBINEHHEe ero COMeP;KAHUA B CMEHSION[IX
AAPYT ApPyra BO BPeMEHH MHIEPAJBHBIX ACCOMHANUAX, KOTODHE BHAYAIE CO-
NPOBOAJIAIOTCA POCTOM AKTHBHOCTH KAaXHA (CTAAHA MHKDPOKJIMHH3AINN).
B panemeiimmemM akTHBHOCTH KalWA MOJIEP;KMBAETCS IMOYTH HA ITOCTOSHHOM
YPOBHE H JHNIL 0YeHb HEMHOTO IOBHIIAGTCA HA CTAZWH COOMPATENBHOI mepe-
KPHCTAIN3AINN, TPHBOJAMEH K GOPMHPOBAHUIO I'HIAHTO3EPHUCTHX KBApI-
HOJeBOIINATOBLIX arperatTos 6J0KOBOI CTPYKTYDPH M KBAPIEBHX sAJep IIerMa-
THTOBBIX ;KIII. B Xope passnrus nocienneii HazsanHoii cTajui aKTHBHOCTD HAT-
pPHA BHOBB BO3pacraeTr, 0 4eM CBH}IeTeﬂLCTByBT Pe3Koe MOBLIIIeHne ero cojep-
JRAHUS B 3TOH MHHBpﬂ.HLHOﬁ acconuanmumu mo CpaBHEHHIO C KBapIi-MyCKOBHTO-
BoIM arperatom. Eio, mo cymecTBy, m 3aKaHYMBAETCA METMATHTOBHI IIpoIiece
B JRHJIAX MYCKOBHTOBOM (opMamum.

B mermaturax pepkoMeranbHoii (PopMamEEm OH IPOZOJIKAETCHS Jalblie
cTajiueil aXbOMTH3ANMH, KOTOPAS XAapAKTePH3YeTCA MAKCHMAJIBHO BHICOKOI
aKTHBHOCTRI0O HatpusA. Ha caexylomeii cragmm mermaTtmToBOro Imporecca,
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IIpnBeaeHHAR MOCHER0BATE/IbHOCTE acconuanuit oTpamaer uX CMeHy BO
pernoHa paHpblé asTopa, 10 CJAKA0HOCHBIM NerMaTiTaM

Bapuaiii cpe(ero Co/ie kARSI ETPOreHHBIX HICMEHTOB B Pa3iiMHbIX Haparenesncax nerMartnTos myckopuTonoii (I) m peakomeransnoii (1) dopma
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HOBTOPHO HPUBOAANIEH K dopMEpoO-
BAHHWI0 KBAPI-MYyCKOBHTOBOTO WJ/IH
KBaPI-CIOYMEHOBOTO arperara (mpn
BHICOKOH KOHIEHTpalu{  JIHTHA),
AKTUBHOCTE HATPHA CHOBA CHU-
jkaercsa, XoTdA M oOcTaeTcdA Ha J0-
BOJLHO BhICOKOM YyposHe. Yto ke
Kacaercda Kajlus, To B Xojge (opMu-
poOBaHHA CIOIYMEHCOIE PIKALLITX
nmapareme3ncon ero AKTHBHOCTDL
pPesKo Hajaer, 0 YeM CBH/ETeIhCT-
ByerT M30HpaTeIbHOE PAa3BHTHE CIO-
gyMeHa mo Muxkporanay (L'opanenko,
1970a). PasBurme sroil cragum Ier-
MATHTOBOT0 WPOLEcca, IPOTERAI0-
mell OpH HA3KOH AKTHBHOCTH 0H0MX
CHIBHEIX OCHOBAHWE — HATpHA I
KaJius, CBUETelIbCTBYeT, II0-BHAU-
MOMY, O 3aMETHOM yBeJHYeHHN KHC-
JOTHOCTH Cpejsl MuHEepanoobpaso-
BaHHA, KOTOPOE B BTY CTAJUI TPO-
mecca JOCTHCAET CBOEIO MaKCHMyMa.

Ha nocnepyomunx ¢rajuax merma-
THTOTEHE3a AKTUBHOCTH JIHTHA 3a-
KOHOMEDHO CHHU;KAeTcd, a aKTHB-
HOCTh HATPUA M KAJINA BHOBL BO3-
pacraer.

Tarum o6pasom, BoaHOOOpPaBHOE
H3MeHEHHe AKTHBHOCTH NIEJIOYHBIX
DIEMEHTOB B XOJe PA3BHTUA HerMa-
THTOBOT'O IIPOIECCa WMEeeT MecTo
HEOMHOKPATHO W IPEJCTaBIALT CO-
Ooit ropasgo Oollee CIOKH0E ABIE-
HHe, YeM B5HT0 pPHCOBAJOChL pamnee
(¢BOJIHAY KICIOTHOCTI —I[EJI0THOCTH
mo J[. C. Hopmuucromy, 1960 u
B nommmanmum b. M. IlImakmua,
1963, 19716). Omno, mo-BHIEMOMY,
CBA3aHO ¢ MHOTHMH HIpHYHHaAMH,
CPeI KOTOPHIX ClIeIyer YRa3arh H3-
MEHEHHe AarperaTmoro COCTOSIHUA
MEHepasoobpasyiouieii cpeasl (pac-
1A B, HAJK PATHIeCKIT (IO, JKIl-
kas pojHas ¢asza), peakiHu B3awMO-
nmeficTBIA ¢ TBepAsIME daszaMu, BOJ-
HOOOpAa3HOEe N3MEHEeHHe KOHCTAHTHI
OUCCOTMAIAT BOJK, SKCTPEMaILHOE
suagenne Koropoii orsevaer 380° m
6am3Ko K remmeparype GopMHEpoBa-
HHA MaKCHMAIBHO-KHCIOTHOHW Aacco-
MHATII TerMAaTHTOBOTO IIpoIecca —
KBAaPI-CTIOJ[YMEHOBOTO arperara.

IIpoBepennsril BeIIE amaJu3 I10-
BeJeHnsa IeTPOTeHHBIX HJIEMEeHTOB
B IErMATHTOBOM ITPOIECCE, a TaKiKe
COIIOCTABIGHAE TaHHRIX O COJep:Ha-




HUHE MYCKOBHTA B IerMATHTAX MYCKOBHTOBOH ¥ pefKoMeTanbuoit Qopmanmii
(raba. 1) mokasmBaer, 9YTO MYCKOBHTOHOCHB® HETMATHTH C TOYKH 3PeHHA
CBOETO XUMN3MA He ABIAITCH 4eM-TO YHHRAJIBHBIM, a HeoOXoJuMbe A 00-
pazoBaHHs MyCKOBHTa (PU3MKO-XHMHYECKHE VCIOBHA He MeHee 49acTo I
K TOMY 7€ HeoJHOKPATHO CO3JAI0TCA M B IErMATHTAX PEIKOMETalbHOH gop-
MAI[AH, TJe Cpejiee comeps;ranne MyCKOBHTA IPAKTHICCKA TO jKe caMoe, 9IT0 I
B merMaTmTax MyckoBmToBoil popmammm. Bee gero sakmiowaerca B cnenmdm-
YeCKHX YCJOBHAX pOCTa KPHCTAJIOB Myckosurta. HpymHokpmerasingeckmii
MYEKOBHT BO3HHKAET JINIIbL B IErMATHTOBEIX sRHUIAX, HCOEITABIINX JTHTEIbHYIO
H CIIOSKHYIO BHYTPEHHIOW judepeninanmio B yCI0BHAX OTHOCHTEIBHOTO paB-
HOBECHS B 3aKpHITOIl cHCTEMe, KOTOpPhe XapaKTepPHH JUIA MerMaTHTOBHIX Tel,
dopmupyomuxca Ha Goapmmx raybuHax.

Ananns UaNKO-XUMATCCKHX yeJA0BHi GopMEpPOBAHUA MYCKOBUTA B MYCKO-
BHTOBHX IErMATHTAX, N3JIO/KEHHEIL B 0TAeAbHOM coobmennn (HacT. ¢b., crp. 84)
[MOKAZEIBACT, HUTO BaKHEHIIHM TapPaMETPOM, OIPEeAIONIIM BOSMOAHOCTD
KPHCTAIM3AIMN MYCKOBHTA, fABJAETCA BBHICOKAs AKTHBHOCTH MOHA BOXOPOJA
B MuEHEpaaoobpasyomeit cpeze. Heobxoqumasa ero KOHIEHTpANUs JOCTATaeTCA
TOJBKO HPH MOABJIEHNN BOJLL B CHCTEMe B BUJIE JRUAKOM (Gastl, mpm TeMoeparype
amre 450—500° C. Bricokag BOMOHACHIIEHHOCTH CHCTEMEI, IO-BHIUMOMY, H
ompesieNseT CTeNeHb PA3BATHA IPOIECcCOB BHyTpeHHei juddepennumanun mer-
matnToB. OTCOfA CJaegyer IpoCTOil BHBOL — AJs OLEHKH IOTeHIHAIBHOM
CIIOJI0HOCHOCTH sKIJIBHOTO Tejla HeoOXoanM Habop NpPU3HAKOB, XapaKTe pU3yo-
IAX CTeIeHb BOJOHACKIIENNs MuHepasoobpasyomeit cpexst u ee auddepen-
I HAIIHH.

K umeay TakuX IPA3HAKOB B MEPBYIO 09€peIh OTHOCATCA 0COOEHHOCTH KOH-
HEeHTPAIME M PACIpejeIeHis MIKPOJIeMeHTOB B 10po[006pasyiomux MuHe-
panax merMaTuToB.

ITo cpaBHEHHI0 ¢ METPOTEHHBIMI PeIKHE 2JeMEeHTH XAPAKTePHIYIOTCHA TO-
paago Goaee sPKO BHIPazKeHHOH CTOCOGHOCTHIO K (PPARIMOHAPOBAHMIO B X0/€
nerMaTuToBOro npomecca. O6 aTOM CBHETEIBCTBYIOT 3HAYHTENbHO (olee Bhl-
corme kKoaddumuents Bapnanumu ux cogepskanmii (150—500%) no cpaprenmo
¢ Aw06sM nerporennsiM axementoM. Ha nx mpumepe ypaercs mpocseputh pax
TAKHX TOHKHX JeTajeil IerMaTuToBOr0 MPONecca, KOTOPEE 00LYH0 YCKOIb3al0T
IpPH anajn3e MOBeJeHus IMeTPOreHHEX HIeMEeHTOB. JT0 B MEPBYI0 0Yepeib Ka-
caercsi PPAKIMOHNPOBAHEA MHKPOJIEMEHTOB B 3aBHCHMOCTH OT YCIOBHI TIy-
onpHocTH (POPMHPOBAHWA IErMaTHTOB.

Ananns Goapmoro (aKTHIECKOT0 MATepPHAJNA II0 PACHPEJEIeHHI0 MAJBIX
aleMenToB-mpuMeceit B MyckosuroBrix mermatarax Cesepmoit Hapeamm ([op-
nuenko | xp., 1972), a taxse aurepaTypHbe JAHHLE 0 MYCKOBHTOBBLIM Mer-
marETaM Apyrux paionos (Illmaxmu, Makpsraaa, 1969; IImaxuun u xp., 1972)
MOKA3EIBAIOT, UTO 10 XapaKkTepy MHUTpPamuH B XO[e MerMaTuToBOTO IIPOIEcca
Bee pasHOooOpa3me MAKPOIIEMEHTOB MOKeT GHTH HmO/pas/jeleHo Ha JBe OCHOB-
mee rpymme: 1) gawoduiasuse saementrt (Li, Rb, Cs, Be, Sn, B, Nb, Ta,
F m gp.), HakaminBaioIEecss B TBEPALIX (asax Ha MO3THHX CTAJUAX IerMaTH-
roporo mpomecca; 2) mmpoduasuse saementsl (Ba, Sr, Se, V, Cr u np.), na-
RAIIABAIOIIHECA B PAHHHX OPOAYKTAX KpPHCTAJIH3AINH.

Pagiuuus B NMOBeJeHNN YKa3aHHBRIX I'PYII 9JIeMEHTOB B XOJE IMerMaTuTo-
BOTO LIPOIECCa ONPeesoTesA, ¢ OAHOE CTOPOHE, COOTHOIIEHHEM HX dHepreTH-
YeCKHX CBOICTR € IMIABHBIMI H30MOP(MHLIMI dJIeMEeHTaMHI-X03€BAMI B TBEPILIX
dasax (Padunkos, 19656), a ¢ gpyroil cTOPOHE — MPOYHOCTHI0 MX KOMILICKC-
HHIX COeQUHEHMIT ¢ JeTYIIMA KOMIIOHEHTAMI. DTH {Ba DHEPreTHYecKuX (haKropa
B CBOIO 09epe/b ONPEIeJsS0T XapakrTep MOBEJIEHHA MHKPOAJIEMEHTA B X0Je
TpOIECcCOB MIHEPAI000 pa30BaHHA — HX KPHCTALIH3ANMONHOE IIH HMAHATHOH=
noe dpaxmmonmposanue. Bexymias posib MMEHHO HTHX JABYX THNOB (pakmuo-
HOPOBAaHMA XUMAYECKUX DJIEMEHTOB B IEIMATHTOBOM IIPOIEcCe BIEepBLIe, M0-BH-
mamomy, Geta werko chopmyamposama K. A. Buacossiv (1956).
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CymuocTh KPHCTANIHBANNOHHOTO (PaKIIOHHPOBAHIA 3aKII0TYACTCA B Ce-
JEKTHBHOM 000Tamenuy Han 00eHeHIN KPUCTALIH3AIOHHOTO  OCTATKA CO-
orpercteenno guoofmasamiv (Rb, Cs m xp.) m mmpodumasummum (Ba, Sr,
Se, Cr m #p.) s7eMeHTaME TPH BO3MO;KHOCTH €TI0 OT/JACTCHHsA OT HPOJYKTOB paH-
Heil kpucramsannu. HanGoxee GraronpuATHbe YCIOBUA NAA KPHCTALIN3a-
MUOHHOTO (PAKIHOHUPOBARNA CO3AI0TCA B TeX CJAYdYasx, KOIJa mepeMenienne
KPHCTAIIH3ANMOHHOT0 0CTATKA MOKET OCYIIECTBAATHCA Ha (OJBIINEe PaceTos-
HES IO CHCTEMe B3amMOCBA3AHHEIX JKUIBHBIX II0J0CTEIl.

JMananuonHoe GpakumOHIPOBAHIE XHMHYECKHX HJIE€MEHTOB OCYILECTBIIsI-
eTcs IyTeM HKCTPARIUM UX M3 pacivlaBa B BHJe JeTyYnX coeauHenmii ¢ F-,
Cl-, OH-, BO3 u gpyrax n nepemoca nx B 30Hb HOHIGKeHHOro fasaenns. [log-
BIZRHOCTH OTAEIBHEIX DJIEMEeHTOB B 9TOM IPOIECCe, OMEBIIN0, OMPEIeIACTCH NX
cmoco0HOCTRIO JaBATh HMPOTHLIE COCNUHEHAA € afeHIaMI — JTYIHMI KOMIIO-
HEHTAMH, W B IepByIo ouepensb co ¢ropom. Ilo sromy mpmamaxy penkme sie-
MEHTHI, OIpeJeJAIHe TeOXIMIYECKYI0 CHeIHAIN3aNN0 IeTMATHTOB, MOKHO
noppaspennts Ha ase rpynnsi: 1) Rb u Cs, nMenmue anomansao Gonabiime
NOHHEIE PaIMyCHl I B CIJIY DTOTO He 06pasyiomie ¢ fTopoM IpOYHBIX KOMILIeK-
cOB, CHOCOOHKIX K dMaHanmomuomy ¢parxmmonmposanmnio; 2) Li, Be, Nb, Ta
m Sn — dIeMeHTH, 00pasyloliue yCTOHUHBEE (TOPHIHHE KOMIIEKCH, CIIO-
coOHBIe K JANeKoil MUrpanuu OpH ITajeHnn BHENIHEro IABJIeHHS.

Porr stEXx aByX (aKTOpPOB TEOXHMHYECKON CHENHANN3ATNI IIETMATHTOR
pasangHa OpH UX (OPMIPOBAHUE B YCIOBHAX BHICOKOTO M HHBKOTO [ABJIEHMIT
(parmmanprnie cepmm). Ilpm BhicOKOM BHEIIHEM AaBJIEHUH, OTBEYAIOMEM 007 b-
muM raybmnaM GopMIpOBaHUA HErMAaTHTOB MYCKOBHTOBOH  dopmarmm, oba
THOA (PARIHOHUPOBAHMS XHMHIYECKUX 5JEMEHTOB IIOJaBJeHE. Bumecre ¢ Tem
RPHCTAIH3ANHOHHOe (PARIMOHIPOBANTE B DTHX YCIAOBHAX JOJKHO TPHOGpe-
TaTh GoJlee BajRHYI0 POJb, UM OMAHANMOHHOE, IOCKOIBRY OTACICHHE JeTyqnx
B TaKOH CHTyalH BechMa 3aTpY/HEHO.

C ymenblnenneM BHENIHETO JABICHHA B IEJ0M BOBMO/KHOCTH ()pakIfHOHM-
pOBaHHs XUMHYECKNX JAEMEHTOB B XO/Ie NerMaTHTOreHe3a OyAyT yBeJamdi-
BATHCs, NPHYEM HHTEHCHBHOCTH HSMAHAIMOHHOr0 (pPaKIHOHHPOBAHNA 110 CPAB-
HEHII0 ¢ KPHCTAIH3AHOHHEIM OyeT HOCTOAHHO YBeIHUNBATECH € YMEHbBIIE-
HaeM TayOounsl GopMHPOBAHIIA TErMaTHTOB.

ITH TOJTOKEHHA JOCTATOUHO HATIAAHO MO/KHO IPOCIEANTH HA TpPHMEpe
ocobenHocTeil pacmpezelenna MHKDPODJIEMEHTOR B I0PO000pasyiolix MuHe-
pajax OTACNBHBIX RUJIBHBIX V3108 (MECTOPOHACHHIT) CI00H0CHOI TTPOBIH I
Cesepuoit Hapeann. Ciexgyer oTMeTHTH, UTO OTJAEIBHBIC ;KUJIBLHBEIC Y3IIBI 9TOI
OPOBUHIUH HPHYPOYEHE K PABJIHYHLIM TE0JOIHYeCKHM G6JI0KAM TIIIHHO3EMH-
CTHIX THeCOB GeJIOMOPCKON CepuH, HPHIOAHATHM N OOYIIEHHBM 110 OTHO-
IEHII0 APYT K Apyry (puc. 2). Jlna nanGosee omymennoro 610Ka (MeCToposke-
nme Ilmornna) jpaprenne oneHUBAETCH IO MEHEPAIBHBIM ACCONUAIIAAM B THEI-
cax B 5.0 wOap. [lnma wambomee mpumogmaToro 6iaoka  (MecTopo:kaCHEE
Xmnro-I'opa, Hapeascruii) no reonornyeckum pexoncrpyrnusam A. C. Bonnosa,
10. B. Borganosa u A. C. Edpona (ycruoe coobmenue) ono seime ma (.8—
1.0 x6ap.

Conocrapnenne ypoBHA KOHIEHTPAIIME HJIeMEHTOB-IIpHMEceii B WOpojo-
006 pasyIonux MEHepaZax OJHHX M TeX ke TeHeparuii m3 OJHOTHOHBIX [0 MH-
HEepPAJIBHOMY COCTaBY H CTPYKTYPHO-TEKCTYDHRIM IIPH3HAKAM HerMaTHTOB,
IMOKABHIBACT HX CYIECTBEHHHEIE OTIHYUA, CBA3ZAHHBIE € IPUHAICKHOCTHIO
JRUIIBHBIX Y3JI0B K Pa3JHIHBIM Te0JOITIeCKIM DJIOKAM 1 CO CTEHeHBIO HPO3HOH-
HOro cpesa ;kuabHLIX 30H. Tak, B nanbosee mpunoguaToM Gioke (yuacrok Ka-
PeJbCKMIT), T/le BCKPHIBACTCS KOPHEBad CHCTeMa IIeTMATHTOBLIX 30H, (opmm-

pPymommpxca B YCIOBHAX MaKCUMAaJIbHOIT I‘leﬁHHHOCTI’I, BCe MHHepaJnl pesro

oboramensl Ba m Sr (nnpodmirsusivu saemenramu) u obepuenst Li, Rb u Cs.
Hanporus, B manGoiee omymenHOM Fe0JOTHYECKOM OJI0Ke (MECTOPOIKIEHIE
Ilmoruna), rae coBpeMenHbIi HPOSHOHHEI CPe3 BCKPHBACT alMKAJBHEE TaCTIH
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JKITBHBIX 301, B HOPoi000pasyolux MEEepajiax IerMaTuToB Pesko Bo3pacraer
kommentpauns Li, Rb m Cs u najgaer — Ba, Sr u ap. Ilo atam mpusnaram
merMaTHTH Gjoka MaammoBoil Bapakm, 3aHIMAOIEro mo rayGHHHOCTH Hpo-
MEKYTOYHOe TIoJTozkeHe Mexy yaactramu Haperbeknm u Ilmoranoil, xapak-
TePH3YIOTCA W HPOME;KYTOTHOH KOHNEHTpanueil BCeX Ha3BANHLIX DJ1EMEHTOB.

Jlpyroii Ba;kHONE 0COGEHHOCTBI0 HETMATATOBOIO IPOIECCa B YCAOBHAX H6onb-
mnx ray6un, KoTopyo YAalI0ch yCTaAHOBUTL HA OCHOBE aHalu3a pacmpe/ie /e Hnsi
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Puc. 2. Bapuamum u JoBepHTe]bHble HHTEPBAILI CPEJHNX cojlepsramuii (& +29/x) Mambix
5IeMEHTOB B MAKPOKINHE, MYCKOBHTe H OHOTHTE M3 ILIATHOKIA3-MHKPOKAHHOBBIX Terma-
Tnros Cesepnoii Kapemamir.,

Cmpeaxamy TOKA3AHO BEPTHKANLHOE CMENIEHNEe TeoJoTMYecKHX OJIOKOB.

DJIEMEHTOB-IIPIMEceil B 1I0pofoo0pasylnmux MAHepaiax, ABIAETCA CyINecr-
BEHHO 3aKPHITOE COCTOAHNE CHCTEMLI Ha BCEX CTafmaAXx GopMHPOBAHHA MYCKO-
BUTA. JTOT BEIBOJ] BLITEKAET M3 MOATAKHOHE 30HAJBHOCTH B BaAPHAIAAX COJEPKA-
nng GarioodnabueX 1 Tnpo@UABHEX daeMenToB B Myckosure (l'oppuenso m ap.,
1972). lloaydennanie gaHHbe 0KA3LBAIOT, 9TO JIHIIb 710 CTAJHH MHKPOKIHHE-
3aIUH BRIOYATEIBHO CHCTEMA ;KIVILHKLIX MOJOCTel OLTa oTKpHTON M obecme-
ympajia CBOOOAHOE IEPeIBIKeHIE OCTATOYHHIX DACIIABOB. Y Ke K MOMEHTY
PasBUTHA KBAPI[-MyCKOBHTOBOTO arperara OTHEIBHE® ;KHIbHLIC MOJOCTH OKa-
3BIBAJINCH M30JHPOBAHHLIMI JIPYT OT Apyra i ¢opMHpOBaHNEe HX B JaJbHEHIIeM
IPOTEKANO O THIY 3aKPHITHX CHCTeM, 9TO IPEIATCTBOBANO Pa3BHTHIO 06IEX
VKA3AWHLIX BEIIE THHOB (PAKIHOHNPOBAHAA DPEIKHX JJIEMEHTOB B Ipefesax
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KPYIHEIX LerMaTHTOHOCHBIX 30H (PHC. 3), HO 00ecIedmBajo OLTHMAJBILIE
yCIOBHS S BHyTpeHHed juddepeniuannan nerMaTaToB I dopMuUpOBAHEA
KPYUHOKPHCTAIIIHIECKOTO MYCKOBHTA. IloprasiHas reoXEMATECKAH 30HaAJb-
HOCTH COBEPLIEHHO He XapaKTepHa s PefkoMeTalbHAIX IErMaTHTOB, dhopmn-
PYIOIUXCs B YCAOBHAX Masbix CIybmi, rje 0COBEHHOCTN PACHpeNeIeHns MH-
KPO2JEMEHTOB CBUIETeNBCTBYIOT O CKBOSHOMH TIPOHUIACMOCTH JRIILHLIX CepPHit
KaKk Ha PadHmX, Tak I Ha MO3J\HEX dTalax uX dgopyuposanusa (I'oppuesko, Hy-
rona, 1968).

IIpaKkTHYeCKIe aCHeKTH TEOXHMUH MAJIBIX BJIEMEHTOB B IIPOLECCe dhopmm-
POBAHHS MYyCKOBHTOBHIX IETMATHTOB BECHMA MHOT006PA3HB M MOTYT HMETH
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Puc. 3. Bapuanum cpemmx'aﬂaqemaﬁ ormomennii Li,0 & Ba, Se, Mg0 u ux 95%-e no-
pepHTeIbHBIe HHTEPBAILI B MYCKOBHTAX KBAPI-MYCKOBHTOBOI0 Aarperara mo BepTHRAIN
SKMABHOM Cepui.

Boanucmbli AUHEAM TOKASAHEl TDAHUIEI OTHETBIBIX FKII. IlepeaoMsl BeKTOPOB (PaKIIHOHAPOBAHMA
10 BepTHKAJH HA TPAHANAX KAV HIIICTPUD YIOT A30IAIHIO R0l JKIIbHOI TOT0CTH (3AKPEITAA CHCTEMA).
Manunopad Bapaka, JkminbHad cepuda 4-154 H.

HEIYyTh He MeHbIlee 3HAUCHHEe JUIA IPAKTHRHE MOMCKOBO-PA3BEIOTHRIX pabor
00 CPABHEHHI0 C PeJKOMETAJIbHEIMI [EerMaTHTaMI.

TIpesse BCero, NAHHBE O PACHPEJENCHMH DEIKHX JIEMOHTOB B IOPO0-
06pa3yiomux MEHepajax MOKHO MCIOAB30BATE [UIA T POTHO3HOI OIEHKH MYyC-
KOBHTOHOCHOCTH OT/@IBHHX MerMaTuTOBEX sKEI. lloCKOMBRY M SMAHANMOH-
HO® M KPHCTAJNIM3AHOHHO® (PaKIHOHMpPOBAHHE DEJKHX DJIEMEHTOB OCYINe-
CTBIfETCS. APaIeNbHO ¢ oforamennmeM KPHCTALIM3aNMOHHOIO OCTATKA JE-
TYIEMH KOMTIOHEHTAMH W BOAOIl, YPOBEHb KOHIEHTDALHI MUK PO2JeMeHTOB
B TBEPAHX (Paszax MOIKET CIY/KHTH KOCBEHHEIM IIPU3HAKOM BOJOHACKINCHHOCTI
MmHepas000 pasyoIeid Ccpes, TTo YpesBETANHO BayKHO JIJIA T POTHOZHOK
OIeHKH MYCKOBHTOHOCHOCTH OTHENBHAIX FKINI 10 Pe3yiabraTaMm mx reoxXuMmye-
¢KOTO OHPOGOBANMA B YCIOBHAX DEJKON passemouHoil cetn. BoaMomHOCTH,
OTKPHIBAEMEIC B HTOM OTHOIISHHN AHAIH3OM CTPYKTYPHOTO COCTOAMHIA IIIATHO-
KJa3a ¥ pacIpejielienys B HeM KaIbmus (rge o sBJIAETCHA DIEMEHTOM-IpPH-
MeCchI0), IPOXEeMOHCTPHPOBAHEL B OTAEGNBHOM coobmennn (nacr. ¢6., crp. 141).
He wmemec mH(ODPMATHBHEIM B JTOM ILIaHE ABJAETCH YPOBEHB COMEPIKAHIA
PeJIKAX BJIEMEHTOB B MAKDOKIMHE H, B ocofenHocTH B OMOTHTE H MYCKOBIHTE.
3jech BO BCEX CJAYUAAX JUIA IETMATHTOB ¢ HOTraTHM CIIOJOHACKILEHIEM XapaK-
TePHO 3aMETHO IONM;KEHHOE COJepiRaHme Ba, Sr, V, Cr, a rax:ke Mg u Ca u
[IOBENIEHHAS KOHIeHTpaius (IioouIbHEX JIeMeHTOB — Li, Rb, Cs, F = xp.
B Ha3BAHHLIX MHHEpaXax. :

TosTaEas TeoXEMAUecKas 30HATBHOCTH, Hamboxee TeTKO (QHKCHpyeMad
o ormomenusm Li,0/Ba, Li,0/MgO u Li,O/Sc B MycroBATe KBapI-MyCKO-
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BHTOBOTO Aarperara, MTO3BOJIAET WCI0JAb30BATH JTH TeOXHMUYECKHe IOoKasa-
TeJIH IS ONEHKH OTHOCHTEIBHOTO YPOBHS OTHENBLHBIX JKAJ, YTO HMEeT BajK-
HOe 3HAYeHHEe JIJIf NPABMIBHON MHTepHpeTalui JaHHLIX passejlouHoro Oy-
peHnsd.

BuisiBleHnas 3aBUCHMOCTh MeKAY TaAyOHHONK (OPMUPOBAHHA KUIBHOM
30HBEI, YPOBHEM €e 3PO3MOHHOTO Cpe3a M KOHIEHTpanued peKkuX 2JeMEeHTOB
B mopogoofpasylonmux — MHHepajax ~IerMaTuToB  OTKPLIBACT Ooxpmme
BO3MO;KHOCTH JUIA ONEHKH IPOTAHEHHOCTH JREIBHEIX 30H Ha rIyOnHy H ompe-
JleJleHHsl NepCOeKTHB X MycropurToHocHOocTH. Ilpm atom B Kammom orpelb-
HOM CJydYae, €CTeCTBEHHO, HeoOXOJMMO YYHTHBATE KOHKPETHYIO Te0JOTH-
YECKYIO CHTYAIMI0, KOPPEKTUPYIONULYI0 TeHepalbHOe HampaslieHne (paximuo-
HUPOBAHES PEIKHX HIEMEHTOB B IIErMATHTOBOM IIpOIEcCe.

B saxaodenne Xo9eTcs TONYEpPKHYTH, 9TO K HACTOAIIEMY BpPEMEHN yiKe
HAKOILIEHO TaKoe KOJMTeCTBO TeoXHMHYeCKHX IPUBHAKOB UJIA IPOTHO3HOM
ONEHKN MYCKOBHTOHOCHOCTH IETMATUTOB, KOIjla HACTANLO0 BpeMs MX IPaKTH-
YECKOTO MCIOJNL30BAHUA IIPH TOHCKOBO-PA3BEJOYHEIX M JKCIIYyaTallMOHHBIX
paforax, JJA Yero TPH Pa3Be/lOYHBIX HAPTUAX W PYAOYHpaBIeHuAX HeoOXo-
UMa OPTaHH3AIMA ONEDATUBHON TeO0XUMHIECKON CIysRObI.

BE.EERAPCRHJY¥, B.H.30PHH, F. E. TEBATO B

OB UCIHOJIL30BAHNN KAPT JTEKPEHTOMETPUYECKUX
AHOMAJINIA TP IIOMCKAX MYCHOBHUTOBBIX IIEI'MATHTOB
(MAMCKUII PAJIOH)

[lonomurenpHLe PE3YIBTATH APKPEITOMETPHYECKEX METOJ0B MCCIeN0-
BAHUA TPH TOMCKaX Theaoksaprenmx skma Ilenrpansroro Hasaxcrana (Ep-
maxon, I'pomon, 1968), Iammpa (Moamkosekuii m xp., 1968), Axmama (Ep-
makos, 1965) mocaysuin ocHOBAHUMEM HCIOIBL30BATH JAHHLI METOJ IpH IO-
HCKOBO-Pa3BeloIHEYX paboTaX Ha CIWAY — MyCKoBuT, a BeABjiennoe k 1970 r.
Ha/lp4me <«OpeotioB IIpomapuBaHUA» BOKpPYID HerMaTuTOBLIX HIHJL Mamcroro
paitona a0 BOBMOMKHOCTH BHIGPATh ONTHMATBHYI0 CeTh oupoGoBammsa. Yua-
CTORK A TPOBEJeHHA eKpenToMeTpUYecKoil IVIOMajHol cheMEn OBLI BEI-
6pan Ha Toabme HeapoBoM BHTHMCROTO MecTOpOsK/I@HUsA, T/e K TOMY BPeMeHH
ViKe 3aKOHYIIOCH KPYIMHOMACHITAGHOP CTPYKTYpHOE H TeoxuMmmueckoe (3a-
ropekuit u ap., 1971) waprupomanue. :

Yuacrox roabna Hegposoro ciosken OWOTHTOBLIMH M JIBYCJIO/IAHBIME
rueiicaMu ¢ opocaoamMu MpaMoOpoB 1 KBAapIMTOB, OTHOCHIOIUMHUCA K I'OpH30H-
TaM @ u 6 HUKHE HaYKu BepXHeil HOoJICBUTEL CJAIOJAHCKON CBHTHL MAMCKOH
mogcepun. Obfmee saderanue LOpPoJ MOHOKJIWMHAIBHOE € YIVIAMH HaJeHHA
35—50° ma moro-soctor. Ha cesepo-samaje y4acTKa MOHOKJIHMHATIB OCIOMHA-
eTca HeDOJBINONH CHHKIHHAJIBLHON CRIAJKOH H30RIMHAJIBHOIO XapaxTepa.
C woro-zamajia Ha CeBEpPO-BOCTOK Y4YacTOK llepeceraeT 30HA TEKTOHUYECKOTrO
PACCTAHLEBAHUA, KOCO CeKyllas BMellaimume mopojel. boasuioe pacmpo-
cTpaHeHHe B IpejesaXx ydacTRa WMEOT BHITAHYTHE B CeBepO-BOCTOIHOM
HalpaBJeHHM TeJa MeJKO3ePHUCTHIX rpaHUT-IIerMaTHTOB. HpOMIﬂHIJIeHHO-MY'
CKOBHTOHOCHEI® RUILL TpyDooOpasuoil (GopMbl ¢ HOYTH BEPTHKAJIBHBIM IIa-
JeHHeM ¥ 3HAYUTeNbHOU NpPOTHKEeHHOCThI0 Ha rayomuy. llpm mexpentomerpn-
YeCKOH CBeMKe yJacTKa ¢ MCHONb30BAHHEM CTaphiX Mypdos, UpOHTeHHBIX
UpH JIeTAJBHNX MOUCKOBHX pabortax, 6uio orobpano 676 npob mo gersipem
npoduiAM CeBepo-BOCTOYHOTO W II0 OFHHHAIATH — CEBepOo-3alajHOTO IHpo-
crupanuit. Pacerosnue memay npobamu no Hpo@HIAM COCTABIAIO B CPE/HEM
10 m u mempy nupuamu — 40 m.
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Ilpm mocTpoerm:m rmcTOrpaMM, MCIOJNB30BAHHEIX JIA MHTeDIPETALHH I10-
IYYEHHEIX JaHELIX (puc. 1, a, 6), cymma nMoyascos (2 mmi) Gparacs qo 540°,
9100k HCHAKYUTH BIAMAHWE IIHKa B3PHIBAEMOCTH, BO3HHKAKIIETO nopu O::B
nepexoze kpapma. ['mcTorpaMMbl Kak BMeINAIONIX IOPOJ, TaKk W IIECMATHTOR,
cxoxasl. Ofe OHE OAHOMOJANBHEI H IOJOKATENbHO-ACHMMETPHIHBI, UTO I103-
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Pue. 1. 'merorpammer pacupenenenns JIEKPENTOMeTPHYECKOl AKRTHBHOCTH BMENjAIONIX
mopos (a) 1 mermaruToB (6) y4acTka roasma Kenposoro.

Pumerumu yugipamu 0003HAYEHE Kiacesl Hpoo.

BOJIMJIO HAM NpH JalbHeHIel WHTepuperanuy o0BeAMHATH MeTMATHTH I
Buenaomue mopogsl. Corzacmo rmerorpammam mpo6er Owuim pas6urer ma 6
KJIACCOB IO KonmyecTBy mMmoyabcos: [—0—50, 11 — 50—250, III — 250—
350, IV — 350—450, V — 450—550, VI — 550. Bo Bropoif kiaace Bomiim
BCe (DOHOBLIC 3HAYEHHs B3DPHIBAEMOCTH, B TIepPBEI — OTPUIATeNBHEIE AHOMA-
JHU, B TPETHH—ITECTOH — IOJ0RATEIBHEE AHOMAIII.

Bee momyuennwie smadenmsa GbUIM HaHECEHH Ha Te0JIOTHIeCKYI0 KapTy
macmraba 1 : 1000, rge mpobur omHOTO KiIacca COETHHAINCH W3OMMHISAMI.
ITO TOBBOJNMIO BHIABATH PAJ THOTOKUTENBHBIN AaHOMAIMIL IeRPeITOMEeTPH-
geckoil aktusrocTH. Cyjas mo JaHHEM 0mpo0OBAHMA KU ¢ 060X KOHTAKTOR
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(xkmma Ne 54), mermarmroBHe Teda mMeloT mo 00eMM CTOPOHAM BHITAHYTHIC
B IJaHe NAPAJIENBHO INPOCTHPAHMIO Tela HOJOKHTEeNbHLE AHOMAIMM 6=
KPenToMeTpHIeCKoll aRTHBHOCTH. PaccTosmime Mty aHOMAIHAMIL M MyCRO-
BHTOHOCHON NMerMaTnToBoil Km0 Kojedjerca B npejernax 10—40 M. On-
HAKO HEOOXO/MMO YUHTHBATH, UTO AHOMAIMA MOIYT BBHI3HIBATHCHA TERTOHM-
YeCKUMH HAPYIIeHHAMHE, KOTOPHE OTYCTIMBO BHIABISIOTCA Ha yTACTRE B 30HE
TEKTOHHYECKOTO PACCHAHIEBAHMA B €r0 10T0-3aNajHOIl YacTH. OTpunareJbHo
AHOMAJIBHEE 3HAYCHIS JIeKPENTOMETPHYCCKOH AKTHBHOCTH HE Y/ajoch obpe-
JMHATH MeFKAY C060il, HO CJIe[yeT OTMEeTHTH, YTO OHH Yalle BCero BCTPeTaloTes
B HemopejcTBeHHO# Oimaoctm or sua. Ha oCHOBAHMM BHIIEH3JIOEHHOTO
GBI IPOTHO3MPOBAHEL LJIOMAJM s MOCTAHOBKH IOHCKOBO-Pa3Be0HHBIX
u GypoBEX pabor, T/ie OCHOBHOe BHEMAHME Y/JAI0Ch yIacTRaM MEKAY Kpyl-
HEIMH  IOJOKATEJBHEIME  aHOMA-
JMAMH Ha 10re W Ioro-samaje oT
suae Ne 23. 250r (] "
B BocTowHO# WacTH MCCIEN0BAaH- 5
HOHl IJIOIa/(M AHOMaJMH HEe HMeIoT
J0CTATOYHO YETKOTO Pacupe/ieaeHus.
MakeuMyMBl AKTUBHOCTH 3]1€Ch, 34
MCKIOYEHHEM LIPAYPOYCHHBIX K MY-
CKOBHTOHOCHBIM JKHJIAaM, Je/Kar Ha
JAMHWHE AaHOMAaJil CeBepo-BOCTOIHOTO
OpOCTUPAHHA,  XapAKTePH3YIOIHX
MIOX0 IpOCjesKeHHoe PAaspEIBHOE
HapyIeHne. ;
OHOBPEMEHHO ¢ MCCIIE0BAHAEM
JIEKPENTOMeTPHYECKOH  AKTHBHOCTH
mopox, ma roabne Keaposom GblIO _l
TakzKe NPOBEJIEHO M3YUeHHE pacrpe- ol L] [ {
ZeJeHnA TeMoepaTyp AekpenuTaniun 0
1o nn'repnaJImI\Jr. Jlna atoro Gmiaa m. LR P
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Pue. 2. Tuerorpammbl pacnpejiedeHus TemnepaTyp JIeKPENHTAIME TA30BO-MIJIKIX B0
yennii B NerMATHTAX M BMEHIAIONHX ITOPOJIAX YYACTRA roibna Kenposoro.

mocTpoeHa rHCTOrpaMma (pHe. 2), KOTOPAs I03BOINIA METKO yCTAHOBHTH, UTO
HA WCCJAEYeMoil IJIOMaAM B IPONAPHBAHMEY BMEIIAIOMX 1OPOR merMa-
THTOB UTPAM PO TPH THIA PACTBOPOB: HUBKOTEMIEDATYpPHEIC ~= 120—260,
cpenmeremmneparypusie — 320—400 u BHICOKOTEMIEPATYPHEIC = 460—540° C.
Briouenus  cpejEeTeMnepaTypHOT0 WHTEpBAja IPHCYTCTBYIOT B KaRIon
npode u B 80% or obmero yncaa npo6 BIPHBANTCA B unrepnaize 320—380° C.
BRII0OYeHns BHICOKOTEMIePATyPHOTO HHTEPBAIA HE BLIDAKEHRL B 140 nmpobax u
B 75% o6niero uymeaa npob B3PHIBAIOTCA B HHTEPBAIE 480—520° C. Bramo-
weHHs HUBKOTEMICPATYPHOTO HMHTePBAaJa He BRIPAZKEHLL B 70 upobax um MX
B3PHBAEMOCTh pAacHpejiejiena B WHTepBaJe TEMUEPATYP 120—280° C.

C ydeToM TOTO, UTO HM3KOTEMIEDATypHbe PACTBOPHL COMYTCTBYIOT PO
MBITIICHEBIM MyCKOBMTOHOCHBIM JKmjaM, Oha cocTaBleHa kapra M3OTEPM
JeKpenuTaiin B MHTEpBaJe 100—300°. Maorepmsr OblIM IPOBEEHBI ¥Uepe3s
180 u 240°. [lmomamm ¢ TeMmepaTypaMu JIeKpenuTamnn 100—180° 6Brim mMpH-
HATH Kak OTPHIATeIbHO AHOMAJbHEE, ¢ TeMIEpaTypaMiu 180—240 — donO-
paME 1 ¢ Temmeparypamu 240—300° — IOJI0AKATENBHO AHOMAJLHAIMI. JTo
pasjieeHne YHCTO YCIOBHOE M CJIeNaH0 JULH yao6eTBa WHTEPIPETAIHE 101y~
yeHHHIX janpeix. llpm aparnae HONYYeHHOH KapTH M30TEPM YCTaHOBJICHO, 1TO
HEMOCPECTBOHHO K KOHTAKTY JKHI TATOTEIOT IOJ OTPMIATETLHBIX apomamit
1 toapko ma paccrosmmm 10—40 M OT FRHIBL HATHHAIOT HosABIATHECA Oojee
BHICOKHE TEMIEPATyphl AeKPemuTanun (mo/10ARATe HHbIE agomanun). Ha Goan-
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meM yaaleHuH CHOBA pacmoJjiaraioTcss (OHOBEE H OTPHIATEIbHBIC AHOMAJb-
HEIE IIOJA.

ITpm mpoBepke [eKpeNTOMETPHYCCKHX AHOMAJNMI ILIOMAAH TPOTHOZH-
POBaHUA HOJTBEPIUINCE.

E.R. OPITHHA, M. E.CAJBE, 4. A. MHHEERB

PACOPEJNEJEHUE PEJRO3EMEJIBHBIX 3JEMEHTOB
B AIDATHTAX W TPAHATAX W3 HNEI'MATHUTOB
KAPEJIO-KOJIBCKOT'O PETHMOHA

Paznuuna B XAMHYeCKHX W KPHCTAIOXHMUYECKHX CBOICTBAX peKo-
3eMEeJbHBIX DJIEMEHTOB (p. 3. 9.) OHpeeNAnT UX (PaKIHOHHPOBAHHEE B 3aBU-
CHMOCTH OT W3MeHeHHS (U3UKO-XUMHYECKHX YCJOBHI mporecca. Penienme
obparHoll 3ajgaum — BEIACHEHHE (UBHKO-XHMHYECKUX YCI0BHil (GopmupoBa-
HUA MHHEPAIOB U TOPHHEIX LOPOJ 10 XapaxkTepy pacHpeieleHus p. 3. 5. —
mpejCTapigeT HECOMHEHHBIH TeOpeTHYeCKHH M IparTHyeckuil muTepec. B 3a-
ATy HACTOAIETO MCCISJOBAHHA BXOAMWIO M3YUCHWe PACIpEeNeHHA . 3. 9.
B COCYIIECTBYIOIIMX MHHEpPANaX — amaTHTe M TpaHaTe HU3 [eCMAaTHTOB
BocTOYHOI wactm Danrmiickoro mmra. HpafiHue WwieHE UBYYEHHOTO psaAjga mer-
maturoB (Canpe, 1973; mact. ¢6.,crp. 15) pesro pasanvawres mo P-7 yemo-
BUAM (HOPMUPOBAHUA BMENAMIUX IIOPOJ, BATOBOMY XNMHYECKOMY W MUHe-
PalbHOMY COCTABY IMETMATHTOB M COCTABY CIATAIOIUX UX MHHEPAJIOB, B 4acT-
moctn rpamara (Caawe m gp., 1973). [una maydenus Obuta BeiOpaHa MMeHHO
9Ta mapa, IOCKOJBRY I'paHaT U alaTHT ABJAIOTCHA CKBO3HBIMIY» MUHepaJaMu
MerMaTHTOBOTO IPOIlECCa, BCTPEYAACh BO BCEX (DOpPMAIUAX M THIAX FRIJI I
B PABHEIX acconuanmaAx (0T IIArHOKIA30BOTO IETMATHTA OPTOTEKTUTOBO
CTPYKTYPH KpPaeBHIX 30H [0 CAXapOBHAHOTO AJIBOATA W IOBIHAX IIPOKILIKOB
KaJBIHTA), 9TO JaeT BO3MOKHOCTH IIPOCIEUTH IOBEJEHHE P. 3. 3. Kak IpH
mepexofie OT OIHOTO 3BeHA DBOJIOIHOHHOTO PAAa K APYroMy (o THIAM HM.I),
TaK W OT PAaHHUX TreHepaiuii k Ooxee moamguuMm. Bcero 0bLI0 M3yYeHO 0KOIO
100 obpasmos amarura u rpamara. Ounpejejenne cojep:RaHMil p. 3. . 1po-
BOAMIOCH IPSMBIM KOJUYECTBEHHEIM CIEKTPAJBHEIM MeTomoM (0es Bhijele-
auA 2TR) c BBejlenneM BHYTPEHHHX CTAHIAPTOR 110 MeTOJUKe, paspaboraHmoil
B cuerrpanbHoir Jabopatopum VMI'PS mox pyrosomgersom JI. I'. Jlorm-
HOBO#. Bricokas 9yBCTBHTEIBHOCTH METOAA Ha JeeImuTHLIe p. 3. 9. I[03-
BOJHIIA OIpPEeeJHTh HX COlepPRaHHe ¢ TOYHOCTBIO /{0 YeTBEpPTOro sHaka. Uys-
CTBHTEJIBHOCTh ONpE/leJ]eHUA DIEMEHTOB HTTPOBOI I'PYNINE 3HAYUTENHHO HIKE
(Goapire WeM Ha IOPANOK), M HMEHHO 9TO HE I03BOJMIO ONPEJeIuTh WX CO-
Jep;kaHAe BO BCeX TpaHaTax M B alaTHTaX MO3AHUX accouuanuii. Boabuias
gacTek onpepenenuit (70 obpaanor) seimonuena E. K. [0prunoit, ocranbane —
corpyjHuKkamMu atoil ke maboparopuu M. M. Munamgumoit u C. M. Yepnoro-
POBOIL.

Honebanusa comepsramnit ZTR m Y B M3yueHHBIX, MIHEpaJax COCTABIAIOT
coorserctBerHo (0.010—0.998, 0.003—0.680 mus amaturos u 0.003—0.500,
0.006—1.200°/, mna rpanaros. Cpenane copep:ranma gantoHomaos (Ln) u Y
B amaTHTaX I IpaHATAX 3aKOHOMEPHO IOHWKAIOTCA OT MYCKOBHTOBOH K MYyC-
KOBHT-PEJKOMeTaIbHON M pearomeranbHoil ¢gopmamum (rabia. 1, 2). B rpa-
HATAX W3 HerMaTHTOB pejxomeranbHoil (opmammm Hapemso-Hoabseroro pe-
THOHA p. 8. 8. He obHapy:keHsl. Heo6xonquMo moAUepKHYTH, 9T0 TaKoe 3aK0-
HOMEpPHOe IOHHKEHHEe XapaKTepuayeT TOJIbKO MeK(opMalMOHHBE IepeXosl
B 9BOJIOIHOHHOM DAY HETMATHTOB W HE YCTAHOBIEHO JJIA MOCIE0BATENbHBIX
THIOB BHYTPH oOjfHO# ¢opmamuum. B amarmrax m rpaEatax M3 OerMaTHTOB
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Taonuuna 1

Coeras u cojepmanue (B sec.”/)) pekro3eMeIbHBIX DICMEHTOB B alaTHTax H3 NErMaTHTOB Kapeno-KRoancrkoro pernona

MM | oM | 7R0,| La | Ge pr | Nd | sm | Eu Gd | T™ | Dy Ho Er Tu Yh 155 B d ‘“E%j%“: Y|Ge
MycKOBHTOBA dopmanusa

L i 0.1991 [ 0.018 | 0.050 | — 10.046]0.026| — [0.024] — |0.017]0.0035 | 0.006 | 0.0016 | 0.0070 0.110] 0.3091 | 2.2

2 0.0110| — — — —- — — [ 0.008] — — | 0.0010| — - - 0.0020 — 0.040 | 0.0510| —

3 0.0170 | — — - - — — 1 0.012 — 10.0020| — - 0.0030 0.050 { 0.0670 | —
Cpemnee, n=3 0.0757 | 0,006 0.016 | — [0.015]0.009| — |0.015| — |0.006|0.0022 | 0.002 | 0.0005 0.0040 — 0.067 | 0.1427 | 4.2
4 0.3360 | 0.0241 0.088| — |0.078]0.034| — |0.042| — [0.030 (0.0095]0.018 | 0.0029 | 0.0096 - 0.205 | 0.5410 | 2.3
') 0.1676| — [0.076| — |0.070( — — [0.016 | — — |0.0024| — |0.0016] 0.0019 - 0.080 | 0.2476 | 1.1
6 0.5749 1 0.0251 0135| — |0.425|0.048| — |0.088| — |[0.0680.0220]0.038|0.0205 0.0054 - 0.680( 1.2549 | 5.0
7 I 0.3784 | 0.046 | 0.095 — 170:0651 0.022 — | 0.064 — | 0.047 | 0.0120 | 0.022 | 0.0012 | 0.0042 0.410 | 0.7884 | 4.3

8 0.4409 | 0.067 | 0.0901 — |[0.025| — — |0.082] — |[0.100|0.0210 | 0.034 | 0.0165 | 0.0054 — 0.420 | 0.8609 | 4.7
9 0.4449 1 0.036 | 0.125| — |0.063]0.033| — |0.076| — |0.049 | 0.0140 | 0.024 | 0.0195 0.0054 0.390 | 0.8349 | 3.4
10 0.4632 | 0.052 | 0.410| — |0.070(0.023| — [0.072( — |0.038]0.0220 | 0.037 | 0.0300 | 0.0092 0.370 | 0.8332 | 3.4
11 0.6041 | 0.051 | 0.110| — |0.415[0.087| — [0.096| — |0.074|0.0086 | 0.036 [ 0.0205 | 0.0060 0.360 | 0.9641 | 3.3
12 0.4592 | 0.051 | 0.145| — |0.028(0.020] — [0.058 — |0.046|0.0250 | 0.073 | 0.0092 | 0.0040 0.350 | 0.8092 | 2.4
13 0.2843 [ 0.0211 0.425| — |0.025[0.020] — [0.036| — |0.023]0.0140 | 0.010 | 0.0010 | 0.0058 0.0035 | 0.220 | 0.5043 | 1.8
Cpennee, n=10 0.4154 1 0.037) 0110 — | 0.066 OjOZQ — lo.083] — |0.048]0.0150 | 0.029 ] 0.0123 | 0.0057 | 0.0004 | 0.349 | 0.7644 | 3.2
14 0.6350 | 0.050 | 0.160| — |0.440]0.080] — [0.095] — |0.050|0.0140 | 0.026 | 0.0030 | 0.0160 0.0010 | 0.295 | 0.9300 | 1.8
15 11 1.1280 | 0.580| 0100 — |o0.410]|0.070| — |0.420] — |0.070(0.0170 | 0.035 | 0.0030 | 0.0210 0.0020 | 0.420 | 1.5480 | 4.2
16 0.3448 | 0.018 | 0.100| — | 0.078] 0.037 — 1 0.038 0.033 | 0.0105 | 0.017 | 0.0023 | 0.0110 - 0210 0.5648 | 2.1
Cpepiee, n=3 0.7026 [ 0.216 | 0420 | — | 0.110 | 0.062 0.084 0.051 | 0.0138 | 0.026 | 0.0028 | 0.0160 | 0.0010 | 0.308 | 1.0106 [ 2.6
1 0.4388 1 0.0271 0425 — 10.0904)0.034| — |0.029| — |[0.028] 0.0740 | 0.016 | 0.0026 | 0.0092 — 0.192 1 0.6308 | 1.5
18 0.2817 1 0.0221 0.078| — 10.070(0.030| — |0.023| — [0.023]0.0084 | 0.044 [ 0.0028 | 0.0105 - 0.191 | 0.4727 | 2.4
19 111 0.5822 1 0.039 0.2201 — |0.430|0.066| — [0.064| — |0.040 | 0.0070 | 0.002 | 0.0022 | 0.0120 - 0.200 | 0.7822| 0.9
20 0.9980 | 0.210] 0300 — |0.460]0.074| — |0.420] — |0.060 | 0.0140 | 0.030 | 0.0050 | 0.0230 | 0.0020 0.380(1.3780| 1.3
21 0.3924 | 0.0321 0140 — |0.025|0.034| — |0.070| — |0.047 [ 0.0039 | 0.022 | 0.0140 | 0.0045 - 0.370 1 0.7624 | 2.6
Cpensee, n=5 0.5389 | 0.066 | 0473 | — [ 0.0961 0.047 —  10.064 — 1 0.040| 0.0214 ] 0.017 | 0.0053 | 0.0118 | 0.0004 | 0.257 | 0.8059 | -1.5
Cpexuee mo dopma- | 0.4373 | 0.065 | 0.113 | — 0072100351 — |0.059] — |0.041]0.0144 |0.022 | 0.0075 | 0.0080 | 0.0004 0.283 | 0.7203 | 2.5

mun, =21




Tadnmma | (npodoaxenue)

Menn| T loro,| La | co | pr | Na | Sn | B | @a | ™ | by | Ho | Er Tu | ¥b o | ¥ [hreo’]vice
Mycroeur—pearoMeranbunag dopmManus
22 0.3326 | 0.010 | 0.068 | — [0.070([0.029[ — [0.078] — [0.0460.0068 [ 0.015]0.0030]0.0068| — [0.290]0.6226 1 4.3
23 0.4497 | 0.020 | 0.092 | — [0.084]0.056 — |0.076| — |0.080|0.0086]0.020|0.0033|0.0098 — [0.2700.7197| 2.9
24 0.5600 1 0.028 | 0.110 [ — [0.407]0.076 | — [0.086| — |[0.068|0.0150 | 0.034|0.0050|0.0310| — [0.3800.9400| 3.5
25 0.2908 1 0.021 1 0.092 | — [0.041]|0.038 — [0.070| — [0.025]0.0028| cu. — | 0.0010] — ]0.094]0.3848| 1.0
26 0.3109 | 0.045( 0.043 | — [0.072| — — |0.060| — ]0.058}0.0115 | 0.027 | 0.0054 [ 0.0190| — |0.220]0.5309| 5.1
27 0.3266 | 0.011 | 0.050 | — [0.060 | 0.050 [ — [0.047| — |0.044 |0.0090|0.031|0.0046 | 0.0200| — |0.270|0.5966| 5.4
28 v 0.5341 |1 0.054 (0.450 | — [0.031|0.445| — |0.090| — |0.044(0.0060|0.011| cm |0.0031 — [0.20510.7391 | 1.4
29 0.3088 | 0.033 (0.088| — |0.080(0.036 — (0.029 — |0.023]0.0056|0.008| cm. [0.0062] — |0.160]0.4688| 1.8
30 0.4976 | 0.085 [ 0.140 | — |0.407 [ 0.044 [ — [0.040 — |0.034]0.0080 | 0.017 | 0.0026 | 0.0200| — |0.280]0.7776 | 2.0
31 0.4578 | 0.028 (0110 — [0.122]10.090| — |0.068| — [0.028|0.0044)|0.005| ca. |0.0024 — | 0.475]0.6328| 1.6
32 0.3504 | 0.039 0105 — [0.052]10.036| — |0.044] — [0.039]0.0088|0.013 | 0.0026 | 0.0110 — [ 0.270 | 0.6204 | 2.6
33 0.5835  0.034 | 0.165 ( — ]0.058 [0.052 — [0.415| — |0.092|0.0100 | 0.025 | 0.0055 | 0.0270 — |[0.360]0.9435 | 2.2
34 0.3578 [ 0.035 (0410 | — [0.094]0.034| — |0.028| — |[0.028|0.0048 [ 0.016 | 0.0040 | 0.0040| — |0.200]0.5578 | 1.8
Cpejinee, n—13 0.4124 1 0.032 | 0,102 [ — |0.075(0.053 [ — |0.064| — |0.047]0.0076| 0.017 | 0.0026 | 0.0122 — | 0.244  0.6564 | 2.4
35 0.3720 | 0.043 [ 0.090 [ — |0.054|0.040| — |0.066| — [0.040|0.0080 | 0.015 | 0.0020 | 0.0130 | 0.0010 | 0.220 | 0.5920| 2.5
36 0.0730 | 0.016 | 0.056 | — = — — = — — — — — [0.0040|] — [0.019]0.0920| 0.3
37 0.0522| — [0.050| — = — — — — — — — — 10.0022| — [(0.038(0.0902| 0.8
38 IV 10.0425( — |0.041 | — - — — - - — — — — [0.0015 — [0.020]0.0325| 1.8
39 0.0270 | — ]0.018| — — — — — - — - - — [0.0090] — |0.078]0.1050| 4.3
40 0.1673 | 0.022 [ 0.080 | — — 10033 — [0.017| — — 10.0040 | — [0.0027 | 0.0086 — 10.45010.3173 | 1.9
41 0.1120 | 0.007 | 0.021 | 0.004 | 0.017 | 0.016 | — | 0.019 [ 0.002 | 0.015 | 0.0025 | 0.004 | 0.0005| 0.0040 — [ 0.048 ] 0.1600 | 2.3
42 0.390 |0.009 [ 0.030 | 0.010 | 0.023 | 0.014 | 0.002 | 0.027 | 0.005 | 0.060 | 0.014 | 0.060 | 0.010 |0.101 [0.027 [0.39 |0.780 |13.0
Cpesnee, =35 0.1515 [ 0.012 [ 0.045 | 0.002 | 0.012 [ 0.043 [ — [ 0.016 | 0.001 | 0.014 | 0.0036 | 0.010 | 0.0019 | 0.0175 | 0.0035 | 0.120 | 0.2715 :
Cpepnuee mo gopma- | 0.3129 | 0.025 [ 0.081 | — [0.051 | 0.038| — [0.046| — |0.034|0.0061 | 0.014 | 0.0023 | 0.0142 | 0.0013 | 0.197 | 0.5099 | 2.4
o, n—=21
Pepxromeransuaa dopmanusn
43 | Vv | 0.041 | 0.004 | 0.008 | 0.003 | 0.004 | 0.005 | | .005 | 0.001 | 0.004 | 0.001 I 0.001 | — | 0.005 | — ] 0.019 j 0.060 | 2.4
44 ‘ ‘ 0.1428 | 0.021 [ 0.070 | — |0.028 — — - — |0.0018| — |[0.066|0.2088| 0.9
45 0.0288 | — - — — 0.020 — — — | 0.0088| — [0.105]0.1338



Tab6numa 1 (npedorxenue)

MM nm| gan |TROu| La | Ce | Pr [ Na | Sm | Bu | Ga | o [‘Dy | Ho [ Er | T | wo [ ru | v [TRO yce
46 VI 0.0240 | — — —_ —_ —_ — 10.024] — = — — — — | = 0.076 | 0.1000 | —
47 0.0104 | — - - — — — — — |0.009| — — — [0.0014| — |0.037|0.0474| —
48 - — — —_ — et | = — = | = — = — [ 0.003|0.0030 | —
49 0.0340 | 0.002 | 0.05 | 0.001]0.002 | 0.003| — ]0.006|0.001|0.006|0.002 |0.004 — | 0.002 = 0.026 | 0.060 5.2
Cpexiee, =6 | 0.0400 | 0.004|0.013| — |0.005| — — |0.009| — [0.006] — |0.001| — |o0.002 — [0.05210.0920 | 4.0
Cpepnee 1o dop- | 0.0400 | 0.004 [ 0.013 | — [ 0.005 | 0.001 0.006 | — [0.007| — |0.001 -1 0.003 0.047 | 0.0870 | 3.6
manui, n="17

Mpumewanue 1 — obp. JI-100, Jleiipoiisa, . 2, NIarnoKIa30BEHT NerMATHT MEJIKONErMATOMAHONH CTPYKTYPH; 2 — oOp. XJI-66, XeronamMGuHo, anaTHT U3 IpPO-
HUITKA KadbluTa ¢ GHOTHTOM B IIAMMOKIA30BOM mermarute; 3 — oOp. MT-12, meic ToJcTHE, NIATHOKIAS0BBIT MerMaTHT MeTKONerMaTOmIHOMN CTPYKTYPH ¢ GHOTATOM M CYJIb-
bugamu; 4 — obp. HI-1, HeGaoropa, . 39, IIarnok1a3oBhlii merMaTnT HeAcHOTpaduuecKol CTPYKTYPHL B KOHTAKTE € KBADI-MYCKOBHTOBBIM MeTracoMaTuToM; 5 — o6p.

HI'-3, TaM ke, KBAPLU-MYCKOBUTOBBIN MeracoMaTut; 6 — o0p. MB-17-86", Mannnosaa Bapaka, . 17, dyraapooOpasublii KpHCTa/ul amaTHTa B ILIATHOKIA30BOM nermMarure,
KpaeBafg 30HA Kpucramia; 7 — oOp. MB-17-860, TaM iKe, llenTpaabHas 3oia kpucramia; 8 — o0p. MB-17-35, TaM e, IIarnoKTa3oBeit nerMaTuT; 9 ofip. MB-10-2, Ma-
JanHosan Bapaka, . 10, naarmokgasopelii nermatur; 10 — o6p. MB-1-69a, Mamunosan Bapaka, . 1, miarmoknasosbii nmermatnt; 11 — obp. K-3-128 — Kapenscruit,
A, 3/50, NVIArMOKIA30BEIL NerMaTnT ¢ KapGypanoM; 12 — o0p. K-3-3, Tam e, KBaplu-MyCKOBUTOBBRIX MeTacoMarnt; 13 — ofp. H-3-50, TaM e, KOHTAKT IerMaTOMIHOTO JIATHO-
Kjlasa 1 MYCKOBUTA € KBapueBoit «ochion; 14 — o0p. JII'-95, Jlomarosa ry6a, #. 3, KBAPI-MYCKOBUTOBBI METACOMATAT C GOJBIINM KOJWYECTBOM TYPMAJMHA W APKO-3eJeHOMN
BTOPHYHOIL CIofkoi; 15 — obp. JID-96, Tam ke, MIarHoRJIas0Bblii mermarnt; 16 — o6p. XJI-52, XeronamGuno, . 195, mIarMoKiIazo-MIKPOKINHOBBIL [IErMATAT ¢ JKEJITO-3C-
JIeHBIM, MeJKoYenyidaThiM MycKoBuToM; 17 — o0p. KB-17, Hypa-Baapa, ceB. y4., #. 5, KOHTAKT INIArHOKJIAa30BOTO N MHEPORJNHOBOTO TErMATUTa, Ccomep:Ramuyx OHOTHT;
18 — obp. XJI-29, Xerogamon#o, K. 183, TeMHO-ROPHYHEBHIT TAMHOKIAIORKIT TErMaTAT MEIKOIErMaTOMIHON CTPYKTYpSI; 19 — 06p. BO-1,0. Boabmoi Onenmit, . 10,
ILTATHOKJIA30BEII [erMaTHT MeJTHOIErMATOMIHO! CTPYKTYDPHL ¢ OMOTHTOM, rpaHatoM, anatutoMm; 20 — ofp. BO-2, TaM jKe, MHKPOKIMHOBBIT NErMaTuT MeJIKOIerMaToOnIHON
CTPYKTYPHI ¢ YHACTHAMM IIArMOKIIA30BOT0 IEIMATHTA U ¢ MYCROBHTOM, 'PaHATOM, anatutoM; 21 — o0p. XJI-129-9, Xeronamonxo, . 129, KBAapU-MYCKOBHTOBBI{ MeTacoMaTHT;
22 — obp. BO-73, Cimonauoii Gop (BrirocTpos), JlaBpuKOBCKUWil yuacTok, . 28, CKB. 5D, MEIKO3EPHUCTHIL ILIATMOK/IA30BBIL MerMaTHT OpPTOTEKTHTOBOMN CTPYKTYPB B 30HE
IIATHOKIA3-MIKPORJIMHOBOTO ITermatuTa; 23 — o0p. BO-77, TaMm ke, muarnokIa3opbii merMatnT BOIM3N KOHTAKTA ¢ IHelicamu; 24 — ofp. BO-96, Tam xe, 3, 4, KOHTAKT mia-
THOKIA30BOP0 NEIMATHTA HEACHOrpa(ueckoil M meTeabdyaToll eTpykTyp; 20 — ofp. BO-158, Tam e, . 6, IUIArMOKIA30REIHE TerMaTuT HescHorpadmdeckoll m meTeabyda-
TOI CTPYKTYD € JKENTHIM MeIKouemyiiuaTeim MyckosuTom; 26 — o0p. BO-33, CinogaHoil Gop, AJeKceeBCKMIT YIacTOK, K, 3, 30HA AlaTNT-KBapI-MYCKOBUTOBON HOpPOMEI ¢ TYpMa-
JIMHOM B IJIArMOKJIa30BOM nerMatute; 27, o0p. BO-36, To ke, uro o6p. BO-33; 28 — o00p. C-192, CrpeabHa, yIacToK N 2, 3K, D, IJIArMOKJIA30BLIT [MerMaTHT HesAcHorpadu-
4ecKolt cTpYRTYpBI; 29 — obp. C-97, CrpeabHa, yyacTok Ni 2, s, 3, INIATHOKIA30BBIT TErMATAT € MEJIKOYEITYHIATEIM JKEITO-3€ICHBIM MYCKOBHTOM; 30 — obp. C-96, Tam e,
anp0uT B KOHTAaKTe ¢ KBapuesoit ocbio; 31 — o6p. C-251, Crpexbna, yuacrok Ni 2, »K. 2, MIarHOKIA30BLIE NerMaTuT rpaduueckoll CTPYKTYPH ¢ Y9acTHAMA KBapU-MYCHOBH-
TOBOrO Meracomaturta; 32 — o0p. C-17, CrpenbHa, Y4acTOK VYrojabmblif, 3. 15, KBAPU-MYCKOBHTOBHII MeracoMaTHT; 33 — 00p. K-43,” Koxopaii, k. 8, HKileBeJaniuTo-
BB nerMartaT; 34 — oOp. K-41, raM ke, caxapoBusbii aas0AT ¢ KpuCTaaIaMin MyCKoBATa; 35 — o6p. KfA-25a, KuanAsp, miarMoRJIa3-MIKpPOKJIMHOBHI Me/KOMerMaTOMIHEL
TIErMATAT ¢ OMOTHTOM M MYCKOBATOM; 36 — o6p. ¥I-80, V¥pa-I'y6a, . 9, anb0uToBRIl NerMaTuT moJiocyaTol CTPYKTYPHl ¢ MEJKMMH KDHCTAMIMEAMM AIATHTA 1 TpaH”ara;
37 — obp, ¥YI-13, 1o e, uro o6p. YI'-86; 38 — oOp. YI'-12, Tam mie, KPYIHbIe KPUCTAIIB! AaTATA M TPAHATA B MOJOCYATOM aJILOMTOROM nermarure; 39 — obp. YI-52-1, ¥pa-
T'yGa, . 5, anbONT-MUKDOKIMHOBEI ITeTMATHT MedKOIerMaTOMAHOM cTPYKTYPE; 40 — ofp. ¥I-119a, Ypa-I'y6a, . 10, KBapu-MyCKOBHTOBBI paccaaHloBAHHBIT MeTaco-
MATUT B KOHTAKTE ¢ AJbOHTOBBIM HermMarutoM, 41 — 00p. 15, Koasckuii mojryoerpos, GmokoBsli ksapi (JleoHoBa, Emuna, 1069); 42 — Halita-Tynagpa (Cemenon, 1963);
43 — o6p. 16, KoabcKuil MojIyocTpoB, KBapi-CHOXYMEeHOBHI nermarur (JIeowosa, Eimma, 1969); 44 — o6p. BT-81, Koubckmnii MOJIYOCTPOB, albONT-0JIMIOKIa30BkIl ermMa-
TAT HeACHOrpapudeckol crpyRTYps; 45 — ofp. BT-70, TaM e, caXxapoBMAHBIL ans0MT-B KOHTAKTe ¢ KBAPI-MYCKOBHTOBRIM METACOMATHTOM (MYCKOBHT #HeJITO-3€JIeHbIIf)
€ KOJyMOUT-TaHTAIUTOM; 46 — 00p. BT-152, Tam e, albOUToBRIl merMaTnT; 47 — o0p. BT-151, TaM ke, anbONTOBEIL IerMaTHT ¢ AOATHTOM, COOAYMeHOM, IepJioM, MoJaH-
XPOMHBIM TYDMAJIMHOM, MYCHOBUTOM; 48 — obp. BT-153, Tam sie, OmokoBsi Kpapn; 49 — ofp. 17, TaM ske, caxapoBuausii ansbuT B GI0KOBOM MUKpOKImHHe (JleonoBa, Eanna,
1969). Awmamururn: E. K, IOprgsa, C. M. Yepuoroposa. XapakTepHCTUKa THIOB KU, 0003HAYEHHBIX 37echk, B Tali. 2 W HA BCex PHCYHKAX DPHMCKHMN mudpamu,
npusefeHa s crarbe M. HE. Cause, crp. 15, JlonoanuTenbso Brfenens: 117 — MUKPOKJINH-IUIATMOKIAdoBaA muna (N 195, XeroaaMmOuHO), 3aderaomai B amdudoanTax;
IV — Wuasl MyCKOBHT-DeAHOMETaIbHON  GopMalum, oTIHYaioNiHecs CUILHHM IPOABICHHEM NPOLECCOB ANLOMTHSALNE U B CBA3N ¢ HTHM HOBBIIEHHBIM CoIEDKAHNEM Na,0.
CofepsHanna JadTasonoB U WTTPUA NPHBEIEHH JIIA OKNCIIOB,




Cocras m conepikanue (8 Bec.) pejKo3eMeTbHBIX

2/ileMenToB B rpanatax u3 nermaturos Kapeao-Koancroro permona

TaGbaonpa 2

MNenn | 4 | TRO,| La | Ce | Pr | Na | Sm | Eu | Ga | ™ | Dy Ho Er Tu Yb Lu p s 53@;8:* Yb/Dy
M}'CKOBHTOBHK tbopuauuﬂ
1 % 0.0952| — — — - — — | — | —_ I 0.028 | 0.0120 | 0.023 I 0.0032 | 0.0290 I —_ I 0.380 | 0.4753 l 1.04
2 0.1846 | — — — — — — — ] 0.044 | 0.0190 | 0.037 | 0.0066 | 0.0780 | — [ 0.500 | 0.6846 | 1.77
3 01110 — — — — — — — — 1 0.062 ] 0.0047 | 0.019 | 0.0013 ] 0.0240 | — [ 0.250 | 0.3610 | 0.39
4 0.3560 [ — — — — — — — — [0.070] 0.0220 | 0.110 | 0.0170 [ 0.1100 | 0.0270 | 0.380 | 0.7360 | 1.57
5 I 04115 — - — — — — -— — [ 0.070 | 0.0058 | 0.016 | 0.0007 | 0.0190 — | 0.350 | 0.4615 | 0.27
6 0.1543 | — - - — — — — — [ 0.068 | 0.0120 | 0.035 | 0.0033 | 0.0360 — 1 0.390 | 0.5443 | 0.53
7 0.0694| — — — - — — 10.024| — [0.034]|0.0028| — — 10.0086| — |[0.125]0.1944]0.25
8 0.2438 | — — — — - — — — [ 0.054 | 0.0120 | 0.056 | 0.0088 | 0.0920 | 0.0210 | 0.410 | 0.6538 | 1.70
9 0.2222 | — — — — — — [0.037| — ]0.068 |0.0090 | 0.038 | 0.0062 | 0.0520 | 0.0120 | 0.560 | 0.7822 | 0.76
10 04530 — | — | = | = | = | = | = | = [0.050]0.0180 | 0.050 | 0.0060 | 0.0200| — |0.520|0.6730 | 0.58
Cpepnee, n=9 |0.1783 | — = — — — — 1 0.007| — [0.058|0.0117 | 0.041 | 0.0048 | 0.0498 | 0.0060 | 0.387 | 0.5653 | 0.85
11 0.1938| — — — — = = — — 1 0.090 | 0.0170 | 0.047 | 0.0038 | 0.0360 — | 0.540 | 0.7338 | 0.40
12 047501 — — — — — - — — 1 0.050 [ 0.0170 | 0.050 | 0.0060 | 0.0420 | 0.0100 | 0.380 | 0.5550 | 0.84
13 I 0.2040 | — - — — — - — — 10.099 | 0.0180 | 0.045 | 0.0040 | 0.0380 | — | 0.450 | 0.6540 | 0.38
14 0,2346 | — — — — — —_ — — 1 0.073 | 0.0180 | 0.062 | 0.0072 | 0.0670 | 0.0074 | 0.390 | 0.6246 | 0.92
15 0.2710 | — — - - — — — — | 0.081 | 0.0190 | 0.065 | 0.0090 | 0.0780 | 0.0190 | 0.660 | 0.9310 | 0.96
Cpegee n=5 [0.2157 | — — - — — — — — | 0.079 | 0.0176 | 0.054 | 0.0060 | 0.0520 | 0.0071 | 0.484 | 0.6997 | 0.66
16 0.2430| — = — — — — 10.037| — |]0.048]0.0070 | 0.046 | 0.0070 | 0.0560 | 0.0120 | 0.430 | 0.6430 | 1.17
17 0.2870 — - — - - - - — | 0.060 | 0.0230 | 0.084 | 0.0120 |.0.0850 | 0.0230 | 0.670 | 0.9570 | 1.42
18 { i 0.3620 | — — - - — - - — | 0.080 | 0.0390 | 0.014 | 0.0260 | 0.1600 | 0.0430 | 1.200 | 1.5620 | 2.00
19 0.1966 | — — - — —- — - — 1 0.060 | 0.0250 | 0.062 | 0.0070 | 0.0370 | 0.0056 | 0.660 | 0.8566 | 0.62
20 0.4965| — — — — — — [0.031] — [0.080|0.0300 | 0.140 | 0.0155 | 0.4700 | 0.0300 | 1.100 | 1.5965 | 2.13
21 0.0620 | — — — — — — — — | 0.030 | 0.0050 | 0.013 | 0.0020 | 0.0120| — |0.190| 0.2520 | 0.40
Cpennee, n=6 | 0.2695 | — — — — — | — | 0.041] — | 0.060 ‘ 0.0215 | 0.060 ‘ 0.0115 | 0.0866 l 0.0189 I 0.708 I 0.9775 I 1.44




Ta6anna 2 (npodoanenue)

Mo | g |TRO,| La [ ce [ Pr | Na | sm | Bu [ Ga | ™o [ Dy | Ho | Br [ ma [ W | m | ¥ [THQ*|vnoy
22 0.3966 | — — - — —_ - - — [ 0.033 ] 0.0210 | 0.063 | 0.0096 | 0.2700 — [ 0.540 | 0.9366 | 8.18
23 0.3230 | — — — — —_ — — — 1 0.073 | 0.0200 | 0.079 | 0.0140 | 0.1100 | 0.0270 | 0.620 | 0.9430 | 1.51
24 04280 — — — — — — - — 1 0.040 | 0.0100 | 0.035 | 0.0050 | 0.0300 | 0.0080 | 0.340 | 0.4680 | 0.75
20 0.1690 | — — — — == — - — 10.030 | 0.0420 | 0.042 | 0.0080 | 0.0600 | 0.0470 | 0.320 | 0.4890 | 2.00
26 0.0510| — = — — — - - — | 0.021 — 1 0.005 — 10.0250 — 10.037 [0.0880 | 1.19
27 ITI 0.1364| — - — — — - —— — 1 0.060 | 0.0087 | 0.031 | 0.0027 | 0.0340 — 10.270 0.4064 | 0.57
28 01470 | — — — — — — — — | 0.071 | 0.0110 | 0.029 | 0.0020 | 0.0340 — 10.320 | 0.4670 | 0.48
29 04353 | — — — — —— — — — | 0.071 | 0.0080 | 0.023 | 0.0023 | 0.0310 — [ 0.270 | 0.4053 | 0.44
30 0.2408 | — — —_ — = — - — | 0.054 [ 0.0100 | 0.058 | 0.0088 | 0.0920 | 0.0180 | 0.500 | 0.7408 | 1.70
31 0.1303| — — - - — — - — | 0.053 | 0.0070 | 0.028 | 0.0023 | 0.0400 | — |0.330 | 0.4603 | 0.75
32 04219 — — - - — - — — | 0.044 [ 0.0052 | 0.023 | 0.0024 | 0.0430 | 0.0043 | 0.180 | 0.3019 | 0.98
33 0.0599| — — - — = — [0.024| — [0.018]0.0030 | 0.009 | 0.0017 | 0.0042| — |0.074]0.1339 | 0.23
Cpepnee, n=11 | 0.1493 | — e —_ -_ - — 10.002| — |0.049 | 0.0086 | 0.033 | 0.0044 | 0.0456 | 0.0067 | 0.296 | 0.4453 | 0.93
Cpennee mo gop- | 0.1948 | — - — — — — 10.005| — [0.056|0.0136 | 0.044 | 0.0063 | 0.0615 | 0.0084 | 0.434 | 0.6288 | 1.10
Mauun, =33

MycroBur-pegkomeraanbnana Gopmanus

34 0.1808 | — — — - — - — — | 0.052 | 0.0090 | 0.046 | 0.0068 | 0.0550 | 0.0420 | 0.580 [ 0.7608 | 1.06
35 0.3555 [ — — — - — - — — | 0.043 | 0.0140 | 0.090 | 0.0135 | 0.41600 | 0.0350 | 0.580 | 0.9355 | 3.72
36 0.25335| — — — - — - — — 1 0.060 | 0.0200 | 0.058 | 0.0055 | 0.4100 | — [ 0.440 | 0.6935 | 1.83
37 0.1009 | — — - - — — - — | 0.043 | 0.0054 | 0.024 | 0.0035 | 0.0250 — 10.380 | 0.4809 | 0.58
38 0.3495 | - — — — - — — |0.024 — |0.045]0.0140 | 0.082 | 0.0135 | 0.1400 | 0.0310 | 0.820 | 1.1695 | 3.11
39 0.0440 | — — - - — — — — 10.026 | 0.0015 - — 1 0.0165 — [ 0.450 | 0.1940 | 0.63
40 IV 0.0290 | — — — o — - — — | 0.018]0.0040 | — — [ 0.0070 — | 0.009 | 0.0380 | 0.39
41 0.0025| — —_ - — - — — — - - — - 0.0025 — 10.035] 0.0375 | —

42 0.0112| — — — - — — s — - - — [ 0.0018 | 0.0094 — | 0.051 | 0.0622 | —




Tatamua 2 (npodorwenue)

M| M | pRO,| La | €6 | Pr | Na | Sm | Bu | @d | T | Dy Ho | Er Tu Yb Lu Y s?{;‘g%f Yh/Dy
43 004200 — — == - — — — — — — — — 0.0120 0.029 | 0.0410
44 ARO0IS -— = == = — — = — | 0.060 | 0.0060 | 0.017 | 0.0020 | 0.0250 — 0.520 | 0.6300 | 0.42
45 0.4890| — — |.—= — - - — — 10.050 | 0.0230 | 0.410 | 0.0230 | 0.1600 | 0.0730 | 0.450 | 0.8890 | 3.20
46 0.9580| — = = = — - — — | 0.040 | 0.0230 | 0.120 | 0.0320 | 0.2300 | 0.1100 | 0.320 | 0.8750 | 5.75
Cpepmee, n=13|0.1904 | — - - — - — [0.002| — [0.035|0.0092 | 0.043 [ 0.0078 | 0.0733 | 0.0201 | 0.300 | 0.4904 | 2.09
47 0.0224 | — — — —- — - — |0.020 | — - — 10.0014| — [0.009]0.0314 | 0.07
48 v’ 0.0010 | — S — — — — — — — — — — 0.0010 0.006 | 0.0070 3
49 0.0236 | — — — — - — = — | 0.022 — — — 0.0016 0.014 | 0.0376 | 0.07
50 0.0009 [ — - - - - — — - — - — — - 0.0009 0.006 | 0.0069
Cpegmee, n—4 [0.0120| — — — o= - — — — | 0.011 — — — 0,000 — '[0.009 (0.0210 | 0.09
Cpepnuee no gop- | 0.1486 | — — — — - — |0.002] — [0.029]0.0070 | 0.033 | 0.0059 | 0.0563 | 0.0154 [0.231 | 0.3796 | 1.94
manpun n=17

IDpumeuanne 1 — obp. JI-97, em. o6p. JI-100 anarura (radm. 1); 2 — obp. HI-2, cM. o0p. HT-1 anarara (raba. 1); 3 — ob6p. MB-17-85, Mannnosaa Bapaka,
. 17, nerMaTOMAHKI niarnokgas; 4 — oop, MB-17-81 — Tam ke, rpaHaT W3 CpPACTAHMA C AUATHTOM B INIATHOKJIA30BOM TierMarure; 5 — ofp, MB-17-57, Tam e, mia-
THORJIA30BRIL TerMaTHT ¢ MYCKOBATOM H TpaHaToM; 6 — odp. MB-17-78, TaM ke, KRapH-TPAHATOBRIE CPACTAHHA B ILIATHOKIA30B0M nermatate; 7 — of6p. MB-17-58, Tam e,
OI0KOBKI KRapil; 8 — ofp. MB-10-1, cm, ofp. MB-10-2 anatura (tatm. 1); 9 — oOp. H-3-50, em. o6p. K-3-50 anarura (rada. 1); 10 — odp. T-32-26, Tagmao, . 32, KBapi-
rpaHatoBele cpacranuf; 11 — ofp. T-27-33, Tanuso, #. 27, IJIarMOKTA30BbHT erMatuT ¢ Myckopurom; 12 — oGp. T-27-34, Tam jHe, KBapl-rpaHaroBbie cpacraHud, 13 —
oOp. K-3/39-8, Kapemncrmit, . 3/39, miIarnokJIa3oBblit MerMATHT ¢ MYCKOBUTOM (rpagar HemaMeHenuslii); 14 — oop, K-3/39-10, To ke, wro obp. K-3/39-8 (rpamar B pe-
3yThTaTe RTOPMYHBIX H3MeHeHMW npHodpeTaeT TeMHO-KODHYHEBYH OKpacky): 15 — o0p. K-3/39-12 — 10 e (rpa#aT CHILHO H3MEHEHHLI, HOYTH YepHOro uBerta);
16 — ofip. XJI-41, XeromaMouso, 5. 195, ITarnoKIasosslit mermaTiT MopdupodaacTudeckoil cTpyrrypsl; 17 — odp. XJI-43, Tam ke, maarmokmTasoBbifi nerMaTur amorpagu-
qecko#, mATANCTON cTPYKTYPSL; 18 — o0p. XJI-45, TaMm e, KRapU-rpaHaToBble cpactammwi; 19 — obp. XJI-4T, TaM e, «TepecianBaiue» KBapua, MARPOKIMHA, OHOTHTA H Mel-
KOUEMYHUaToTo 3eqT0-3e1eH0r0 MYCKOBUTA; 20 — o0p. XJI-48, Tam ke, MHRDOKJAMH (PpaHar HOKpHIT Kopoukoit cepmmmra), 21 — oOp. XJI-49, Tam ke, KBAPLU-MYCKOBUTO=
BBt MeTacomaTut; 22 — o6p. JI-95, Jleiigoiira, . 13-15, mmarmoknasoBolit nmermatat rpa@udeckoil cTpyRTYpH; 23 — obp. B0O-10-133, o. Boabwoii Oaennit, . 10, naarno=-
Kaasosblif nermarur; 24 — o0p. BO-1, To ke, wro o6p. BO-1 anarara; 25 — o0p. BO-2, o e, uro 00p. BO-2 amarnra; 26 — o0p. BO-10-136, Tam ke, MUKPOKJIMHOBI
nermatut; 27 — obp. UC-9-148, Yepnas Canma, K. 9, Gaokopsii xsapi; 28 — oOp. 9C-9-123, TaM e, KBAPI-CpaHaToOBLIe cpactannd; 29 — oOp. YC-9-146, Tam e, Kpapu-
rpanaToBsle epacranui; 30 — oGp. XJI-713, XeroaamOmHO, %. la, INIArMOKJIA30BHI merMatnt; 31 — oop. XJI-12-1, XeronamOuuo, . 12, merMaroujiHblii MYCKOBUT,
32 — ofip. XJI-1a-204, XeronamOpHo, . la, MUKpoRKIMHOBHIET nermatur; 33 — ofp. XJI-1a-56 — Tam #e, MAKPOKJIMHOBBIL merMaTur ¢ MyckoBaToM; 34—43 — cM. olp.
anatatros B rtabia. 1: 84 — o6p. BO-73, 35 — obGp. BO-96, 36 — o06p.BO-77, 37 — o6p. BO-158, 38 — oGp. C-192, 39 — odp. C-251, 40— obp. C-97, 41 — obp. C-96,
42 — obp. K-43, 43 — 00p. K-41; 44 — oOp. A-9, AnaxkyprTs, 7. 1, caXapoBWIHEI ambONT ¢ METKOYEMIYHYATHM MYCKOBUTOM B KOHTaKTe ¢ OJOKOBBIM KBapreM; 45 — ofp.
II-31, ITepruma, . 1, IIATHOKIAB0REI TIECMATHT HETGILYATONR CTPYKTYPH; 46 — o0p. I1-28, TaM jKe, KIeBeJIauIHTOBbIl HerMaTHT € FKeaTO-3eJeHBIM MYCKOBUTOM U (uioo-
paToM; 47—50 — em, obp. amarura B Taba. 1: 47 — obp. ¥YI-52-1, 48 — oop. ¥I-119a, 49 — o6p. ¥YI-806, 50 — obp. ¥I-12, Ananmutern: M. M. ManamknHa, E. K. 10p-
ruta, C. M. Yepuoroposa. Jdaa I1I THOa KT Upd BEMECICHHI CPENHero HCKINYEH M3 paccMoTpeHua o0p. JI-95 (N 22), BBMAY aHOMAIBHO BHICOKOTO COmepHaHad Y,



pasHoOro THIA onpejeaeHHoll Gopmanun cojepsanuna La n Y B ojHoit acconma-
IMK alaTHTa M IpaHATA He OTIMYATCA, HO IOHH/KAIOTCA B ATHX MUHEpaJax
M3 IEerMATHTOB JAHHOTO THIA OT paHHUX K (oXee MOBJIHAM  ACCOIMATIMAM
(puc. 1). Tagkmm obpaszoM, YCTAHABINBAETCA OJHOHATPABICHHOCTH M3MEHEHMIT
copepsragnit ZTR u Y B amarurax u rpamatax 1o d9BOJIOMTOHHOMY DALY B IIe-
JOM M JUIS PasHBIX ACCONUAIMII 9THX MHHEDPAJOB B OIHOM THIE NerMaTnTa.

XaparTep pacmpepeleHusa JaHTAHOWIOB W UX COOTHOIIEHHA ¢ Y B amarn-
Tax mHaxomaTcsa B coorsercrBum ¢ npuanunom [{. C. KHopmuxckoro: maxcm-
MalbHOe cojieprranue Gojee OCHOBHBIX p. 3. . Ce-rpynnel XapaxkTepHo JUIs
amaTHTOB W3 HauboJee IMEJOYHHX KHI (0JHTOKJIA3-MHAKPOKIMHOBLIL THIT
U, B KOTOPOM YCTAHOBIEHO MaKCHMaibHoe KojamdectBo K B abGeosaiormom
H OTHOCHTEJIBHOM BBIDAJKEHNN). DTO HAXOAUT CBOE OTPaskeHHE B I0JIOFKCHII
Kak wacTHHIX (pmc. 2), Tax u cpefgHEX (pHC. 3) COCTABOB ANATHTOB M TpaHa-
toB Ha Tpoitoil mmarpamyve X (Ln—Nd)—2X (Sm—Ho)—2X (Er—Lu). Oco-
GeHHO HATIANHO OOIasA HBOMIONMA cocTaBa Ln mposiBiena B amaTurax: B Ier-
MATHTAX MYCKOBHTOBOil ¢opmarmu Hambomxee oforamenst XY (Sm—Ho)
ATATHTLL CYIECTBEHHO OJNTORIA30BRIX U MYCKOBHT-OJHIOKIAB0BLIX R,
QuryparnpHbie TOYKH ANATHTOB M3 MYCKOBHT-MHEPOKJIHH-OJHUTOKIA30BHIX
M OJATOKIA3-MAKPOJMHOBEIX IIETMATHTOB CMELIAIOTCA B 06JACTh KOMILIEKCHEIX
u cererTABHBIX ¥ Ce-cocTaBoB. JTa BETBH DBOJIOHE P. 3. 5. B aNaTHUTAX Xa-
parTepu3yeTca BaKOHOMEDHHIM Hommkennem 3aadennit Y/Ce orHomeHms,
apanxoruunoro mommkennio Na/K orHomienmus B BAJOBOM COCTABE BMEIaio-
mux merMaruToB (puc. 4). MemdopmammonHbil mepexoy (0T MYCKOBHTOBOIL
K MYCKOBHT-pEKOMeTalbHoil (opMmanmu) (UKCHPYETCH pPe3KHM M3MeHEHHEeM
HaIpapJIeHHOCTH Hporecca GpakIMOHIPOBAHAA P. 3. 8., KOTOPOE IPOMCXOJHT
B jlaabpHeitmem ¢ makommenmem XY u  XSc (Er—Lu). Makeumanbnas oTHO-
CHTEJAbHAA KOHIEHTDAIIMA MTTPHEBHIX p. 8. 5. XapakTepHa JUIA JeIHI0JHT-
CIOYMeH-aJB0NTOROT0 THOA NErMATUTOB DEJKOMeTaJNbHOM (opMmammum, ama-
THTEL KOTOPBIX HMEIOT KOMILIEKCHEIE W CEeICKTHBHO 2 Y-cocTaBbl. Y BeJnTeHHe
WTTPHEBOCTH ANATHTOB HTOIl BETBI PAaBBHTHA IETMATHTOB PUECHDYETCA TaK:Ke
yeeamuennem snagenuit Y/Ce, cmaxpornoro ¢ noshimenueM snavenmit Na/K
B BAJOBOM cOCTaBe camux j;kmi. Takas HaIpaBIeHHOCTH Ipolecca pasjede-
HUA P. 3. 9. YCTAHOBIEHA WM [JIA aNaTHTOB W3 MYCKOBHTOBOH M MYCKOBHT-
peaxomeranvHoit Qopmanuit Bocrounoit Cubnpum.

Jlanasie mo pacupejesennio Ln B rpamatax m3 nerMaTutoB jokeGpus
OTPAHUYCHB HECKOJIBKUMHI ONYOJIMKOBAHHBIMI IOJHBIMH pacimppoBKaMI
(puc. 3) M UPHBEJIEHHBIMH 37IeCH COCTABAME . 3. 9., B KOTOPHX B CBA3W ¢ He-
JOCTATOTHOM YYBCTBUTEILHOCTBIO AHAJM3A HE ONMPEEIeH0 COJepIKane Ie-
pueBoil rpynnsl. B cBaA3W ¢ 9THM IO IaHHLIM TabJl. 2 paccunTans TOABKO o0IIHe
CPejIHUe cojlepiKaHUil P. 3. 9. B TpaHATAX [0 THOAM JKIJI, KOTOPHE BEIHE-
CeHbl HA TPOMHYIO JAMATPAMMY YCJIOBHO. YUNTHBAA Bech (AKTHICCKHII Ma-
TepHaJ, MOKHO C/IeJIaTh BRIBOJ O HAKOIVIEHHH Ts:KedmX p. 3. 5. (£ Sc) B rpa-
HATAX M3 MerMaTHTOB MYCKOBHT-PEIKOMETaJbHOM (JopManuu, cocTas KOTOPBIX
10 9aCTHLIM TIpoDaM ABIASETCSA CeJNeKTHBHO HTTepOuMeBniM. B To :Ke Bpems
IpaHaThl M3 MII aTbOHT-0IHrOKIa3-MuKpokanaosoro tuma (I111°) oforamens mo
110 CPABHEHHIO C TPAHATAMEH MYCKOBHT-oJuror’aasosoro tuma X (La—Nd),
970 TO3BOJIACT, NO-BHIUMOMY, JUIA PAJA KU MYCKOBHTOBOW (opmammm, Ha-
METHUTh TY Ke TeHJCHIHIO pasjejJenudas p. 3. 3., KoTOopas onpenejieHHO ycra-
HOBJIeHA naaa amatnToB. OO6mas HANDABIEHHOCTH W3MEHCHNA OTHOIICHHHA
Yb & Dy B rpamarax noarsep:kaer o1o molomenue (puc. 4).

Ilponece pparmmonnpoBanns p. 3. 2. B 3aBHCHMOCTH OT COCTABa CpeJibl,
HIJIOCTPUPOBAHHBI JAHHLIME IO PACIIPE/EIeHNI0 JTaHTAHOMI0B W M3MEHe-
uuto 3navennii Y/Ce oTHomeHuss B amaTHTax M TpaHaTax M3 ;KA Pasimd-
HOTO XHMHYECKOT'o COCTaBa, NPOABJIEH M B OJHOM THIE ;KUJ H HAXOJHT CBOE
OTpazKeHNe B COCTaBe DEJIKHX 3eMeJb MHHePaJ0oB PasHBIX HapareHeTHIecKHX
acconmanmii. OCorainenue amaTUTOB M3 accomMallil ¢ MYCKOBHTOM, B KO-
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TOPHIX OTMEYaeTCsi MOHN/KeHMe 3HAueHM Na/K n K/Rb ormomennii, mepue-
BOil IPYIIOL P. 8. 9. YCTAHOBICHO OJ|HOBHATHO JUIA MHOTHX 7RI I tuma (pume. 2,
3). IlokasaTexmbHO TaKiKe CMeNeHHe COCTABOB AMATHTOB M3 cBOEOOPasHBIX
KBaPI-AIATHT-TY PMAJIMH-MYCKOBUTOBHIX II0POjl M 30H KBAPIEBOI0 3aMeIMeHAA
(Illmaxun, Ilnpsesa, 1968) B obmacts oboramenns X (Sm—Ho). Becbma
WATEPecHO IOJ0KeHHe TOYKH COCTABA AmaTHTa Ne 12 (accomumampa ¢ MyCKOBH-
TOM B KOHTAKTE ¢ KBAPIEBOIl «0CHIO)) 110 OTHONIEHMIO K cocTaBy amarnta Ne 11
(accormmanua ¢ maarmokaasom). Ilpu obmem cvemenun B 061aCTh I[EPHEBOTO
cocTapoB HabdOjaeTca amoMalbHoe oboramenne JTOTO ANATHTA THMREIBIME
3eMIAMM, YTO OTPAsKAeT pasHble CTA/MH TpoTecca B DTOH 30HE IerMaTura:
cMeHy CIaboIeNodHol cTagum, ¢ KOTOPOil CBABAHO BO3HUKHOBEHHE MYCKO-
BHTA, KHCJOTHOI, COMpoBOKalomeil (GopmupoBaHme KBapIeBoro sAjapa M
OKPY/RAIOMEX ero amorpadmueckux crTpyrryp nermarura. Obpamaer ma cebs
BHEMAHTE 1 II0J0KeHHe TOYeK COCTABOB AIaTHTAa M3 OJUIOKIa3-MHKDORIHHO-
peix sgmar (111 THO): BepoATHO, TOJNOMKEHNE TOYEK COCTaBA ATNATHTOB M3 MJIa-
PHOKIAZ0BOI0 IErMaTHTa OOKOBHIX 30H B 00JacTH CeJIeKTHBHLIX IIePHEBBIX
COCTABOB CBA3AHO ¢ BATOBHIM COCTABOM 30HEL B IIeJIOM. 3JeCh 3HAYEHUE OTHO=
mennst Na/K paBHO TakoBOMY IO THIY R B IEIOM M MHHUMAJIBHO JIIA
Beex 80H mervartura. CMemieHume ToYeR COCTABA ANATHTA M3 KBAPI-MYCKOBH-
TOBOTO METACOMATHTA W 30H OJOKOBOTO IJIATHOKIaza B 00IacTh KOMIIEKC-
HEIX COCTABOB PEIKHX BeMeJdb CBA3AHO C YBEIHICHHEM B DTHX acCONUANUAX
Na/K oreomenus. B rpagatax »Ta 3aBHCHMOCTb HPOABJIEHA B HAJINIHN HT-
TepOHEBOTO MAKCHMYMa JUIA acCONUAnuil ¢ IIArMOKJIa30M I IHCIPO3HeBOT0 —
JCIS ACCOIUAIHIL ¢ MYCKOBHTOM M MEUKPOKJIHEOM (puc. 5). XapakTepHO TaKzke
HOABJIEHWE B TPAHATAX M3 ACCOIMAIMIl ¢ MIATHOKIA30M JIIOTEIUA, & M3 ac-
commamuit ¢ K-cojepsamumu Munepaiamu — ragoiusns (tabr. 2). B rpama-
Tax W3 JRAI OJMTOKIA3-MAKPOKIMHOBOTO THIIA HIPOABIEHB HPOTHBOIOLOK-
ible TeHJEHIUH B paclpefejeHHn JTaHTaHOM/0B, 9UTO, BePOATHO, ONpeJes-
eTCH, TAK jKe KAK M JUIA AmaTHTOB, NpejR/ie BCEI0 pPAa3IHiusAMH B BaJI0BOM
cocTaBe B0HH, W3 KOTOpoil BaAT obpasern. HeoOxomuMo OTMETHTH MaKCHMAalb-
HO® OTHOCHTEIbHOe oboramenne HTTepOmeM rpaHara M3 accoluamud ¢ ¢uroo-
parom (puc. 5, 1V), amamormumoe TakoMy Ke MaKCHMATBHOMY oBoraneanio
HTTPHEBEIMM DeJIKUME 3eMIAMI AUATHTOB M3 ACCONMAIMIT C TYPMAaIHHOM.

HanGoapmmmit maTEpeC TpeCTABIACT PACCMOTPEHHE PACIIPE/IeIeHIA P. 3. 3.
MOATY COCYIIeCTBYOIMMI amatutayu u rpagaramm. Cpeju usyTeHmnx oG-
pasios 22 maph amaruTa M rpanata GuiM 0TOOpaHbl M3 OJIHMX M TeX e ac-
conuamuii mermataTa 1 B Goapmuucrse caygaes (19) ma ommoro mryda. Ha6-
JI0JIeHNe Hajg B3aUMOOTHONICHHAME THX MHHEDATOB CBHJIETENBCTBYET 00
OJIHOBPEMEHHOM WIH Gam3Ko-ojHOBpeMeHHOM uX ofpasopamnu. Bechma mo-
KA2aTENABHLL B 9TOM OTHOIICHUM TeCHLIE B3AUMHEE CDACTAHN amaTtmTa 1 rpa-
HATA ¢ TO/(MMHEHEEM POCTA OJIHOTO MIHEpaJaa KpHeTainorpaduuecknm gopmam
mpyroro. Cromr ykasarh Takke, UTO B JIBYX CIydasX B OHOM 1 TOM jKe
mTye ycTaHoBJIeHA NPUYPOUEHHOCTH IpaHara IPeMMYINeCTBEHHO K amorpa-

Puc. 1. Mavenenne cogepsranmii TR uw Y B anarnrax (a)m rpasarax (G) pasmbix acco-
muAnMii M3 NerMaTHTOB MYCKOBHTOBOI (hOpMALIL.

Tunst sma: I’ — CYIMECTReHHO OJUroKIa30BLHT, I — MYCKOBHT-OJIHTOKIA30BbE, 1T — MYCKOBHT-MHKDO-
KIBHA-0Mr0KAa3085t, 111 — oaurokias-MuagpoRauaoBeii, IV — MHEPORIHH-aabinTonsil, IV’ — MUKDO-
RIHH-a71LORTOBHIEE ¢ CHTTBHO TPOABICHITEM ITPOIeccoM aabontusarnmi, IV — pekoMeTalbHo-anb0nToBbIH,
VI — nenuoauT-peikoMeTa Thro-aabouToBil, VII—ags0nTopsil; acconumaimm: 1 — IJIATHOKJIA30BLIl mer-
mataT (1701 IV’ B accouualnm ¢ anbkonToM), 2 — KBapL-rpanaTosble cpacTaHnid, 3 — KBapl-MYCKOBHTOBKIR
METACOMATHT M INIATHOKJIASOBEIL HEerMATHT ¢ MYCKOBATOM, 4 — (JIOKOBEIE INIATHOKIA3 M KBAPL LEHTPAdb-
HBLIX YaCTell FHM, 5 — MUKDPOKIMHOBHIE 1erMaTHT 1 GI0KOBKIT MPKPOKINH LeHTPABHEIX gacreil #un, 6 —
KBAPI-MYCKOBHTOBRI MeTacOMATHT ¢ OOJBUIMM KOJNMYECTBOM ANaTHTa, TYPMaAMHOM H HACTO BTOPHYHOTN
ApKo-xenTolt, seneHoil ciofkol, 7 — KIeHeJaHINTOBBI TerMaTuT ¢ (UUIoOpPHTOM, BTOPUIHOIl cltoaKol,
§ — KanbOET ¢ GmoTaToM. /L V THNA AccoLmalun He Bhlejens. ITo ocu abeyuce apaberuni yughpamu
obo3HaYeH R AcCCONHALNN MuHepajiop. Cmpearamu [MOKa3ano M3MeHeHNne copepmannii TR n Y B MaHe-
pajax us OfHOA ML, Cdeoernsie anauri — CPEIHAC [0 ACCOLMALILAM., HoMepa anaJM30B COOTBETCT-
BYIOT IOPANKOBBIM HOMepaM B TaGn. 1, 2.
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(UUeCKHM CTPYKTypaM NerMaTHTa, B TO BpeMsa Kak amaTuT PACIOJaraeTca
B IIeTMATHTE MeJK0OI0KOBOM min HescHorpaduuecroil crpykryps. llpm ma-
JIMYAN KOHTAKTA KBAPI-MYCKOBHTOIO METACOMATHTA € IETrMAaTUTOM ICeBJIO-
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Puc. 2. Cocras JanTaHoM[oB B anarurax us nermaturos Kapemo-Koasekoro permona o
Boerounoii Cubupm.

a — HKapeno-KonbcEuif permon; HOMepa aHAJIM30B COOTBETCTBYIOT HOPANKOBEIM HOMEpaMm B Tabm. 1%
ananuasl Oes HoMepoB — panubie B. A. Jleononoit (Jleorosa, Exmua, 1969), sa ucKioueHneM Tpex obpas=
110B, BKJIIOUEHHHIX B Tabm, 1; gaa V TAOA NerMaTHTOB TPHBOSUTCA aHAIHS ANaTHTA M3 merMartnTon Cubdupm
(Cemenon, 1963)., Cmpearami COETUHEHE COCTABEL JIARTAHONIOB B AUATHTAX UX ONHOMN HULIHL, OcTanbHbEe
oGosHadenns Te ke, 9To HA puc. 1. 6 — Bocrouynad Cnbuph (mo panabid B. M. ImakuHa u B, A. Iupse-
Boii, 1068): 1 — myckoBuTOoBax dopmanua (Mamckuit paifon), 2 — MYCKOBAT-peIKOMETa I bHAA OPMATIA
(Tyrapo-BrplocuucKmil, IIpuoabXoHcKull pailons, Eancellckuil Kpii); Heaaaumuitl snar — AmaTIT U3
KBapI-MYCKOBUTOBOTO METACOMATHTA, 3aaumulil — M3 30H KBADPUEBOI'O SaMEIICHIA,

rpajuueckoii WK MeTeXpIATOH CTPYRTYp, 0OnTHO HabaiofaeTcss KOHIEH-
Tpal@A amaTATa B MeTAacoMaTHTe, a IpaHara — B amorpaguYeckoM Ierma-
THTE.

Comepswanust p. 8. 5. (2 TR-Y) B amarure U rpamate H3MEHAIOTCA NpH-
MEpHO B OJUHAKOBHIX IpejieJaX: OT TPaHHNE IYBCTBHTEIBHOCTH AHAIH3A
(0.00 n Bec.%) B MuHepajax H3 aJlLOATOBOTO METMATHTA MYCKOBHT-DEIKO-
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meranpasix mermaruros mo 0.8—1.4% B amatmTe M rpaHaTe paHEHX, IJArHo-
KIA30BLIX ACCOMUAIME GOKOBHIX 30H NErMATHTOB MYCKOBHTOBOH H MYCKOBHT-
penkoMeranbHoil ¢opmammu. Brume O6na mokasaEa OHOHANPABJIEHHOCTD
B mamemennn copepramnmii ZTR m Y B anarurax m rpamaTax IpH mepexose
OT DAHHEX K IO3[HAM acCONUAIusiM. Obmeit Tempenmued B pacupepeleHnyu

I (5m~Ho)
100

EREORE

’w T T T T T T ' el 100
z (Lu‘Ni) 10 20 30 40 50 60 70 80 90 3 (E}’ -Lu)

Pue. 3. 9BOAIONUA COCTABA JAHTAHOMJOB B ANATHTAX M rPAHATAX M3 NErMATHTOB' AOKeM0-
paA.

Anamum. Accommaumm: 1 — C TIATHOKIA30M, 2 — € MYCKOBHTOM (B TOM WHCNE KBAPI-MYCKOBHTORLIE
MeTacoMaTnT): @ — Hapeno-Konbckuit persoH, 6 — Bocrounasa CrOnpE (cpenHee IO MYCKOBHTOBOMH op=
MAINN B EJ0M), 3,8 — C MYCKOBATOM, TypMaimHoM, kKBapuem (Hapemo-HoubCkmilt permon), 8,6 — 30HH
KBapuesoro samemenus (Bocrowsas CmOmps, cpefHee IO u{cxonmonoﬂ Jopuanmmr B ne.uouhl -—
¢ GIOKOBHIM TLIATHOKIAa30M. IIpK pacueTe CpefHNX comepsanuii Ln B anarnTax yurenn nannbie E. H. Ce-
smerosa (1963), B. A. Jleororoit, H. A, Enunoii (1969) u B. M. IlMakn=a, B. A. IMnpaesoit (1968). I'pa~
nam: 1 — eAWAMYHBE AHANMAH, samMCTBOBanHLe ms palor E. M. Cemeropa (1963), B. B. T'opnueHko
(1970a), B. A, Illnpsesoit (1971); 2 — cpenHne SHAYEHHA 110 9THM JAHHEIM, 8 — CDeHHe BHAYUCHHA IO Han-
HhIM Taln. 2. Pumcsumu yugpamu o003Ha¥eHBl TANH :Kua (pHC. 1).

pelKEX 3eMelb B ANATHTAX M TPaHATAX ABJIAETCA YBeJINYeHHE [ONHM HamMe-
Hee OCHOBHHIX IIpejicTapuTeleil paja JAHTAHOWJOB B MUHepajiax u8 Hamboiee
KucIBx ! cpes (accommanum ¢ IIArMOKJIa30M, KBapueM, TYypPMauauHOM, (aioo-
puToM) m jloau BamGolee OCHOBHHIX WIEHOB PsAfa B MHHepanax ua HamGoxee
EJOYHEIX ACCOMEANMIL (MyCKOBHT, MHKDOKIHNEH). JTHMH 3aKOHOMEDHOCTAMME
HCYePIHBAIOTCA 06Ime TeHJCHIMH B paclpejlelleHHH P. 3. 9. MEMKIY cocyme-
CTBYIOIEMH TPAHATAME ¥ aTaTHTaMH.

1 JIpm sroM HeoOXO[UMO WMeTh B BHJY, YTO COOTHOMEHHE KHCIOTHOCTH—IEN0THOCTH
IUiA OJJHAX | TeX 7ke AcCONUanmii B PasHBIX THIAX JKHJ PasiniHO.
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Copmepsxarme XTR B amaturax Bcerga GoJblne, 4eM B COCYIIECTBYIOUIX
C HUMH IpaHataX. 9T0 OCYIIECTBIAETCHA IIaBHHIM 00pasoM 3a CUYeT KOHIICH-
Tpamud B amaTHTe I@PHEBOH TPYUNOEl P. 3. 9., COJAEP/KaHHe KOTOPHIX B Tpa-
HATAX HUJKe YYBCTBHTEILHOCTH METOIA. 3a CYeT 0oJee BEICOKOTO COIEpIKAHUSA
Y B rpamatax paHHHX accommammii oblnee Ccojep;KaHHme PEIKUX 3eMelb U
HTTPHA B HAX BEHIIE, YeM B COCYIIECTBYIOIHX ¢ HUMEH amaTurax (raémx. 1, 2).
B nmosgEux acconmanmAx NPOMCXOMUT Iepepacipejelenne peIKHX S3eMelb
MeKIy amaTHTaMI W TpaHaTaMm: Ha (oHe o0mero mageHUs COJAepKAHMUA
peIRAX 3eMeNh B 000OMX MEHEpaJZax IPOMCXOAUT HX IIPEHMYIIECTBEHHAM
KOHIIGHTPAIHA B ATaTHTe, IPWYEM 9TO IOBEIIEHHE COJEP/RAHHA P. 3. 9. CBA-
3aHO He TOJBKO C HAJIWYMEM B HUX NEPHEeBOH TPYIIL JAHTAHOHIOB, HO U
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Puc. 4. ConpmxenHocTs uavenenwii sHavenmii Y/Ce B amarmrax, Yb/Dy B rpamarax m
Na/K B BazoBoM COCTaBe NErMATHTOBBIX KHJ PASIHIHBIX THIIOB.

Pumcsumu yugdpamu 0003HAYEHH THOH uil (cM, puc. 1).

GoJee BEICOKHMH II0 CPABHEHHIO C TPAHATAMH COJEPIKRAHHAMI HJIEMEHTOB HT-
TpueBoit rpynos u camoro Y. HamGosee weTko 9Ta 3aKOHOMEPHOCTH IPOSB-
Jena B pacupepeienun Y, Yb, Er m Tu, rorga xaxk pas Ho u ocoGermno Dy
NOABIAITCA OTKIOHEHMA 0T 9Toro mpasmia (pme. 6). Ilaa Bcex anemenToB HT-
TpHeBOH rpynmel Hambojbliee HNpHOJIGKeHNe K PABHOBECHOMY pachpejele-
HHI0 YCTAHABAMBAETCA [JIA ANATHTOB W IPAHATOB W3 ACCOMMAINHII ¢ ILIarHO-
KIa30M, a4 MAKCHMAJbHEE OTKIOHEHHWA XAPAKTePHHI A CAMBIX IO3IHHAX
MIHEpAaJIOoB M3 30H KIeBeIaHUTa I caXapoBUAHOTo ankbura. OnHako pasmHoBec-
HEI® COOTHONIEHWS YCTAHOBJEHBI TOJIBRO A pacupepenenus Dy memuy ama-
THTOM W TPAHATOM M3 pPaHHUX acconmanuit (pme. 6, a). d10 pacupeserenue
ABIAETCA M MAKCHMAJIBHO IPUOIH/KEHHHIM K PABHOMEPHOMY, B TO BPeMd Kak
MOJ0KeHNe TPAMOM, ONHCHBAIINEH KOpPpeJANUOHHLe 3aBHCHMOCTH B pac-
npefenermn Dy Memy aumartuToM — IPaHATOM IO3[HEX accolHamnuii, or-
KIOHACTCA B CTOPOoHY oboramenus rpamata Dy. Ilna pacupenemenma Ho
MeJEy amaTHTOM MW IDAHATOM DaHHAX ACCONUAIMN TAKKe XapaKkTepHO Ha-
InuHe NPAMO#M KOPpeIAmmoHHoil 3asmemmoctu (pue. 6, 6).

Namenenne cojep/RaHUIl I XapakTepa PACHPEJeleHHA P. 3. 2. B amaTHTAX
¥ rpaHATAX W3 JKUJI PASHEIX (OPMANWil MO3BOIAIOT CIEIATH HEKOTOPHEe BEH-
BOAEL 0 (UBMKO-XHMHYECKHX YCJIOBHAX (OPMHPOBAHUSA BMEIIAOIIAX WX
IerMaTHTOB.

1. Copmep:xaHme p. 3. 9. DJIEMEHTOB B ANATUTAX W IPAHATAX OMpeIeldseTcH,
IO-BANAMOMY, B mepByio odepenb P-T ycroBuamu GopMEpOBAHHA IerMaTH-
ToB. Pesxoe ymenpmenue ZTR m Y xapaxrtepHO i MUHEPAIOB M3 IO3THHEX
accolmanuii, ¥ 0Cco0PHHO JJA ANATHTOB M I'DAHATOB M3 HU3KOTEMIEPATYPHEIX
30H KIeBelaHguTa U caxaposmgHOoro aasbmra. OcobeHHO HATIAIHO DTO M0~
CTPHPYETCA NpPHMEePaME II0 ITerMAaTHTAM MYCKOBHT-DeIKOMETANbHOE dopma-
num, TAe Bee obpasmel ms Takux 3o (Ne 34—39 amarmra, Ne 41, 43, 47—50
rpaHaTa) XapaKkTepHsyIOTCA MHHIMaJbHEME cofepkammavu XTR m Y, B 1o
BpeMs KAK COfep/KaHHe PeJKUX 3eMeJb B aNaTHTAX U IPAHATAX U3 APYIHEX
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acconuammii HAXOJUTCA HA YPOBHE HX KOHIEHTPANWH B STHX MHHEepaxax
U3 #UI MYCKOBHTOBOH (opmanum. B cBsism ¢ Tem, 4TO B HETMATHTAX DeJKO-
MeTanbHOl (opPMAnUM PA3BHTH IIABHEM 00PasoM amaTHTH ¥ IPAHATH CAMEIX
No3HUX accommanmit, obmee copep:xarnne B BEuX TR m Y sHaunTelbHO HHKE,
YeM B OTHX MEHePajax U3 NErMaTATOB MYCKOBHTOBOM M MYCKOBHT-PeJKO-
MeTadBHOH (opMammii.

2. CocraB p. 8. 9. B ANATHTAX ¥M TPAHATAX KOHTPOJIMPYETCS B NEPBYI0
ouepesb XAME3MOM CPEJil MAHePan000pasoBanus. JTHM ONPe/ieNAeTCH obmasn
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Puec. 5. Navenenne conepswammii Dy m Yb B rpanatax pasabix acconyanyii N3 NErMaTATOB
Kapeao-Roasckoro persoHa.

OGoaHadenns Te }ie, YTo Ha puc. 1, HOMepa aHANM30B COOTBETCTBYIOT IODANKOBRIM HoMepaMm B Tabm. 2.
Cmpearamu COCIMHEHH COCTABHI I'DAHATOB PaBHLIX accommanmii M8 OfHOE M TOl e FHMIE. Pumcrumu
yugipamu oGo3HAUeHE THIE #uul (cM. pme. 1

HANPABICHHOCTh PAa3feJeHHsA pP. 3. 3. B ANATHTAX H IPaHATAX PABHEIX THILOB
JKWIT @IUHOTO HBONOIAOHHOTO PAAA PABBETHA HETMATHTOB M WX (paxnmoHu-
poBamHe B IpejieaX OJHOTO THIA KUJ HA PABHEIX CTAAMAX HX dopMuEpoBaHNSA.
Heopmorparnoe usmenmenme pH  cpepst MEHepaji000pasoBaHMA B IPOLECCe
CTAHOBJICGHHA IEeTMATHTOBOTO Teja M pasHad HANPaBJAEHHOCTh 2TOTO U3Me-
HeHWs B JKUIAX PA3AMYHEX (opManuii 1 TANOB, OTMEYIaeMasd MHOTHMH HCCIE-
[OBATEIAMH, TOTBEP/K/IAeTCA XapaKTepoM DasfefleHHA p. 8. 9. B ADATHTAX
I TpaHATaX.

3. Pacmpepenenne p. 3. 9. MEKIy amaTHTOM M IPAHATOM OTPazKaeT obmyio
BAKOHOMEPHOCTE IPEHMYIIeCTBEHHOIO 3aMeINeHHs nepEeBoll I'PYNNOM PeAKHX
3eMelb KAJXbIUs (B AmATHTAax), a MTTPHEBOH TIPYNIOM M CaMHM HTTPHEM —
Mapradma (B IpaHaTax creccapTHH-aJIbMAaHIUHOBOTO pana). Mmenso ¢ aruM,
papsaay ¢ samsEmeM pH cpemsi, ofbAcHAeTCA HEPABHOMEPHOCTH PaCIpeje-
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Puc. 6. Pacnpepenenne Dy (a) n Ho (6) B COCYINECTBYIONIMX anmaTHTAX H rpaHaTax ns
nermaTuros Kapeno-Koascroro permona. ;

Ilopadrossie HoMePG COOTBETCTBYIOT MODATKOBHM HOMepaM B Tabi. 1 (Hamweproii),raba. 2 (mom weproir):
aHaygus amatara (2JI) samMcTBOBaH u3 padoTh B, A. JleoHosok m H. A. EmamHoilk (1969, Tabm. 1, Ns 2).

Ero mapareHeTEUHOCTD € rpaHaToM (Ni 27) m3 TOM e HuUIE He BLIBEIBAET COMHEHMA. O003HAYCHHA TE iKe,
910 Ha puc. 1. Cmpeaxoii OKOIO 3HAKA 0003HAYEHO, UTO COflep)KaHMe B COOTBETCTBYIONEM MuHEpase

enemenTa mensme[0.01 Dy u 0.001 Ho.



aepusa Er, Tu, Yb, Y mesxqy cocymecTByIOMUMH IpaHaTaMi 1 alaTHTAMI.
C npyroii cropoHs, mpoMmeskyTouHoe moxomkenue Ho u ocobernno Dy B pany
JAHTAHOMIOB KAK IO KPHCTAIIOXMMHUECKHM, TAK N0 XHMHYECKHM CBOI-
cTBaM ompefesser nanbolee paBHOMEPHOE H PaBHOBECHOe pacIpefiesieHne sTHX
9IEMEHTOB MKy MHHEepalaMH.

4. @axropst T m pH cpeasl ORA3HBAT pasHOHAIPaBIEHHOE BIHAHNS
Ha pacmpefelieHHe P. 3. 9. MEKAY COCYMECTBYWNIMMH amaTHTaMu 1 rpaHa-
TaMH. 9T0 HAXOJHT OTPAKEHHE B MPOTHBOIOJIOKHBIX TEHACHIMAX KOHIEHTPA-
[A7 PeIKAX 3eMejb B ANATATAX W TpaHarTax mosjumx remepanuii. C ofHOM
cropousr, BiamsEme pH cpexpr (6oiee BHICOKAs MEeJI0YHOCTh) OmpejelseT
OTHOCHTEILHOE HAKOIJIOHNE B AmaTHTe JeTKHX JIaHTAHOUI0B, 9TO XapaKTepPHO
u s rpasaros. G pyro#t CTOPOHSH, [Js ANATATOB IO3AHAX TeHepanuil ycra-
HOBJIEHO oboTamenme Y W TAKEIBIMI JaHTAHOHIAMU 110 CPABHEHWIO ¢ I'DaHA-
TaM@. YMeHbIIeHNe TeMIepaTyphl BH3EBAET YMEHBIICHTE H30MODHHO eMKOCTH
rPAaHATOB HA peJKUe B3eMJH, YTO IIOKA3aHO OKCIePHMEHTAJIBHBIMI WUCC/Ie-
nopagmamu (Gentile, Roy, 1960): ¢ pocrom TemmepaTypsl JOCTATAETCA HEOTpa-
HOUEHHAS PACTBOPHMOCTh Y B rpaHarTe BIVIOTH 0 ofpasopamms Y-TpaHata.
BeposaTHo, uTo Goabinas 9acTh Y M TAMKENBX JAHTAHOHIOB KOHIEHTPHPYETCH
B anarmte, maoMopduo samemas Ca. [IBoiicTsenmoe momomenme Ca B CTPYK-
Type amaTHTa, MONyCKaollee H30MOPPUSM IO CXeMam oy bt e G Vi BT
3Ca?* = 2Y®* (mrrpumessie anatmtsr), Ce**Nat > 2Ca®* (nepmentie anaTHTH),
ofycaaBiamBaeT BO3MOMKHOCTH Oojiee CBOOOJHOrO BXOJKIEHHA B CTPYKRTYPY
3T0r0 MUHepajia M30MOPQHHEIX IpEMeceil p. 3. o.

5. Ofmme TeHIEHINH B HAKOIJIGHUM W pasfejeHUy p. 3. 3., BLIABICHHBEIE
I TMerMaTHTOB MYCKOBHTOBOI, MYCKOBHT-DeIKOMETaNbHOH M PEeIKOMETANh-
HO#l (hopManmil, TOKA3KIBAIOT ONPEE/eHHYI0 MPeeMCTBeHHOCTE B opmmposa-
HAN DPA3HEIX THOOB METMATHTOB M TOATBEPHAIAIT HATHYHe eUHOrO0 HBOJI0-
OHOHHOTO PsAAa UX pPA3BUTHA.

B. A, JEOHORB A1

AKIECCOPHBIE PAJIMOAKTUBHBLIE 1 PEJKO3EMEJIbHBIE
MHHEPAJIBI KAK IIOKA3ATEJb TEOXHMHYECKON
CHEIMUAJIA3AIINN MYCKOBUTOBBIX M KEPAMUYECKUX
METMATHTOB (KAPEJIO-ROJIBCKHII PEI'MOH)

O6menspecTHO MPUBIEUCHHEe JAHHEIX O pacIpefieIeHHN AKIEeCCOPHBIX MU*
HePAN0B H IPHCYTCTBYIOIMX B HAX PEJKHX 9JIEMEHTOB (LA BHACHEHHA MH-
HOePANOT0-TeOXAMATECKOH CHeIUQHKE W pelleHus psAga BOMPOCOB TIeHesHca
IPAHATHRIX merMaTnToB. He MCRI0UeHA BO3MOKHOCTH HCHOJb30BAHHA DTHX
MITHEePAJI0B 1 BIIeMeHTOB H B RadecTBe IMOMCKOBOI0 KPUTEPHA HA MYCKOBHTOBEIE
¥ KepaMmueckme merMaTdaThl.. [lis merMaTmTOBRIX sRmi Bexomopckoil merma-
TATOBOHl MPOBHHIAN TAKAS BO3MOKHOCTh BIOJHE PEANbHA, €N HCXOIHNTH
§3 pasanuuii B PACHPeNeIeHmi acconmanmii pajloaKTHBHEIX M pejro3eMelb-
HHX MEHEDAIO0B B HerMATHTAX PA3JIUYHEIX THIOB M M3 0COOEHHOCTENl moBese-
HIOA BHA000PA3yIOMUX i HEX 3JIeMeHTOB, B YaCTHOCTH PeJKO3eMeIBHEIX
(1aETAHOHIOB W WITPHA) B OPTHTAX, MOHAIUTAX W KCEHOTHMAX.

ITermarnrosre sxmiasr Yynmackoro m EHCKoTo mojeil, XapaxrTepusyAch
OPOCTHIM W CXOJHBIM MHHEDAJIBHEM COCTABOM (B TOM YHCJIe M AKIECCOPHBIX
pPajHOAKTABHEIX W PEAKO3EMEeIBHEIX MHHEPAaIoB), PasiHmIaTCs KOJMIeCT-
BEHHEIM COOTHOUIEHHEM I0pO0000paA3yIOMHUX M BTOPOCTEIeHHBIX MUHEPAIoB,
XapakTepoM B0HAIBHOCTH, MOpdoidorueil ¥ yCIoOBHAME 3ajeraHus KA, HOI0-
JReHIeM B paspese GeroMopckoil cepmm mopoj. VX Tpapunmonmoe Hmofpasjie-
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JICHHE 110 BeJyINeMy I0Je3HOMY KOMIOHEHTY Ha (KePAMHYEeCKHe», «MYCKOBHT-
KepamMuiecKkne» («(KOMIIEKCHEIE») H «MYCKOBHTOBEIE) («cmonsmbier) mambosee
1execo0dPasHO IPH WBYYEHHH ARNECCOPHHIX PATHOAKTHBHEIX U PeaKo3eMeNb-
HHIX MHHEPAJIOB.

HKepammueckme, MyckoBuT-KepamMmueckme wu MYCKOBUTOBEIE HeIMATUTEHL
OTYETIHNBO PABTMIAIOTCA: a) BHIOBEIM «HA0OPOM» DPAIHOAKTHBHLIX I penKo-
3GMEJIDHLIX MHHEPAJNOB, KOTOPhIe, HECMOTDS HA BEChMa Maiylo pacmpocTpa-
HEHHOCTE, ONPEJeNAI0T MHHEPAIOTO-TeOXHMAYECKY0 CHeNU(UKY HerMaTATOR
HKapeno-Koasckoro permoma. drm MHUHEPAJbl IPECTaBIeHE ypPaHUHUTOM,
BTOPHIHEIMI TAfpookucaamu n cmaukaramm U, Th, Pb, Ca («rymmmrammy,
KasoJuTOM, ypaHOaHoM m 1p.), KapbypaHoM, MEPTOIMTOM, OPTHTOM, MOHA-
IHATOM M KCEHOTHMOM; 0) KOJIUIECTBEHHHEIM HX COOTHOINEHNEM; B) 0CoOeHHOC-
TAMHE COCTaBa U pacupeielleAns B 9THX MUHEPAIaX PeKHEX (B YaCTHOCTH PeKo-
3eMEeJIbHEIX) demMeHToB (cM. Tabammy). Basmo ormerurs, uro aKmeccopHble
PajimoaKTuBELIe M pPeKO3eMeNbHbIE MHHeDAIb pacnpocTpaHeHBl OJHHAKOEO
IMIPOKO BO BCEX THOAX HerMATHTOB.

1 PasyinunAg IMO3BOJAIOT BBIJICJIATE:

Momamur-ypaHUNHATOBYIO T PYyOnoy MDerMaTuToB, KOTO-
pad o0BeMHACT KepaMHUeCKHe W MYCKOBHT-KepPaMHUECKHe HMerMaTute. Oco-
OeHHOCTH aKIECCOPHOIl MUHEPAJMB3AIME HTHX TErMATHTOB COCTONT B CIleayio-
mem: 1) Beymas poib THOMYHHX IS TETMATHTOB HTOM TPYOOLL Y PAHHHATA
1 COMPOBOAAIOMUY €T TYMMITOB W MOHATIUTA HPH MOJYHHEHHOH PO IpH-
MEpPHO B PABHOI CTEMEHH PacTPOCTPAHEHHKIX OPTUTA I KCEHOTHMA; 2) HOIHOe
oTcyTeTBHe KapOypama.

1A IynmECKAX MerMaTHTOBHIX KU DTOM TPYOOsl, I'Ne BOOOILe OTHOCH-
TeIBHO (0:€e IMPOKO PACHPOCTPAHEHE PAMOAKTHBHBIC I PeKOZCMEbHLE
MHHepAJEl, XaPAKTePHO COBMECTHO® HAXO/KJIEHHEe OPTHTA M MOHAIMTA (IBYX
CYIMeCTBeHHO I[@PHEBHIX MHHEPANOB) HE TOJBKO B TpefeNax ogHOM T TOH ke
ARWIEL, HO M B IIpefieiax OJHOM M TOl e pasHOBHAHOCTH mermartmta. Cmerim-
(uKa eHCKHX IerMaTnToB, 3aKIKYAOMAACH B MEHBIIC PacupocTpaHeHnoCTH
AKMECCOPHBIX MHUHEDAJIOB, OTPABMIACH W HA XapakTepe HX pacupejelenis
Bormnax. Tak, B kepamnuecrux srunax (Kypy-Baapa, Paromarsa, Ne 6, 531)
Hamboee PacIPOCTPAHEHHEIM MHEHEPAIOM ABIAETCS OPTHT, VPaHUHHAT, T'yM-
MHT, KCEHOTHM BCTDEYAlTCS 31€Ch 0YeHb DeJIKo, a MOHAIAT W BOBCE OTCYT-
crayer. B MyCROBHT-KepAMHYECKHX IeIrMATHTAX (Purogarsa), maobopor,
CAMBIM PacHpOCTPAHEHHEIM H THIOMOPHHEIM AKIECCOPHHIM MUHEPATIOM BT~
eTCs MOHAIUT; TOPA30 pejKke HAGMOaeTCsA OPTHT, YPAHUHHAT, TYMMAT, a Kee-
HOTUM OTMEYaeTcs COBCEM DKo,

KcemoruM-xapbypamoByo rpynmy mermMararos, ¥ ko-
TOPOM OTHOCATCA MYCKOBHTOBHI® IerMatutsl. [ls bTHX merMaTurton Xapagr-
TepHO: 1) mEporoe pacmpocTpanenne CHENU(UTECKON0 MIHEPaLa (xap6Gypana)
U THOAYHOIO aKIECCOPOHOro MHHepajia (KCeHOoTHMa); 2) BechbMa He3HAYNTE b-
HO€ PasBUTHe YPAHWHHTA W I'YMMUTA; 3) HEONHHAKOBAA CTENeHb PACIPOCTPA-
HEHHOCTH [IPYTUX aKIeCCOPHBIX MUHEPAIOB (IEPTONMTA, MOHALIUTA, OPTHTA).
B mycropmroBmx mermarmrax Uynm HaGIHOgaeTcs moidEEL «nabop» pammo-
AKTHBHEIX M De/[KO3eMENbHHIX MHUHEPANO0B, B TOPAAKe DPACIPOCTPAHEHHOCTH
pacmonaraomuxes B pAx (0T npeodaafaomux K pegruM): Kapbypan—uupro-
JMT—KCeHOTHM —OPTHT —MOHAINT —YPAHUHAT —TYMMHT. B  mpormsomonosk-
HOCTH HErMaTuTaM MOHALUT-YPAHUHUTOBOW I'DYNOOE OPTHT W MOHATIHT #BJIf-
I0TCA 3]IeCH CBOETO POjla «MHHEpalaMH-aHTaroHHCTaMm». B o10il cBA3m axmec-
COPHEIe OPTHT, MOHAIAT, YPAHUHHT B METMATUTAX KOJMYECTBEHHO BADPBHPYIOT,
U B OIPEJIeNIeHHHIX JKIJIAX Te WIH HHEIe U3 HAX COBCEM OTCYTCTBYIOT. B Mycro-
BATOBHIX mermMaturax Eucxoro moas (Jleiioiisa, Py6umosoe) npm wacroit
BOTPEUAeMOCTH KCEeHOTHMAa MOHAUUT ABIAETCA MHHEDATOTHIECKOH pej-
KOCTEIO.
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Cojepssanue JaHTAHOMAOB M Wrrpus (Bec. ) B OPTHTAX, MOHAIMTAX M KCEHOTHMAX
n3 mermarnros Uymmmeroro m Emcroro paiionon
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MOH&EH’IT-ypﬂ- Ca.T[Mﬂ, Ne\Na 1, 2
EERSTONaR Myckosut- | Xeromamburo, 5 |84.9)15.0/0.1]|51.8] 2.4
@ RepaMuue- MNeNe 5, 12
% CKITI
; CpejHee 1o rpynne — [85.4/14.3{0.3 | 51.9] 2.2
oy KeenotaM-kap6-| Myckosu- | Exm Bapawa, Ned;| 7 [89.9 9.910.256.6] 1.9
ypamoBas TOBKIL Tonopnaa Ba-
paga; Ne 14; Ma-
aunosaa Bapa-
Ka, N\e 17; Hep-
tu Bapaka, No1;
Taopuno, Ne 32
Cpepiee 110 1ofo — | 87.6]12.1/0.3 | 54.2

2.0
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I podoamenue

ITermaTnThsl Monagur
norne rpynna THIL mcm}ggggeune, ;&’S;ﬁ ICe | XY, |2V, |ELn| Y
oB
Hepamuue- — | === ==
CKAIT
Pnkonarsa, NeNe58,[ 3 |90,0] 8.7 1.3]|42.7| 0.9
250, 328 (samap-
Moﬁauurf-ypa_ HEIH y':laUTOH)
HHHATOBA
= Mycosit- | pocorarna, 1-0 | 10 [93.0] 6.30.7[44.7] 0.7
2 wepaMmue- | n N 7, 165,
2 GRIE 192, 198, 179a—
= 509, 904 (Boc-
TOYHGIH W TIEHT-
pajbHLIi y9acT-
KH)
Cpejinee mo rpymnme — [91.5] 7.5/1.0]43.7| 0.8
Heemornm-kaps-| Myckosu- | Jleiipoiina, NeNe 7, 2 |80.8[18.7|0.5| — | —
ypaHoBan TOBLLI T4
Cpenmee 110 noo — |[86.2[13.1/0.7|43.7| 0.8
M podoancenue
ITermaTHTB Heenornm
3 9YHCIIO
mo:te rpynna THI MECTOﬁg::j;BHI[e, oépaa- 2Ce | Y, | Y, |2Ln| Y
os
Kepamumue- | Hmma mm, Ywa- | 4 |2.3|51.7|46.0] 23.5] 23.1
CRUiT aona; Yepuan
Camma, Ne 1
Monanur-ypa-
HHHHTOBAS
Mycwosut- | Xeromamonuo, 3 | 6.1(49.0] 44.9] 24.4] 20.8
KepaMmye- NehNe B, 12
crmil
@
)
s
= Cpeznee 110 rpyune — |4.2|50.4]45.4| 24.0[ 21.9
5
o
Heenormy-gapt-| Mycwosmn- | Exm Bapawa, Ne 5; | 7 | 1.4]55.543.1| 26.7| 24.4
ypanosasg TOBELL Tonopraa Bapa-
Ka, N 14; Ma- S
muHosaa Bapaka,
Ne 17; Iepru
Bapaxa, Ne 1;
Xuroropa, N 17;
Taguno, N 32
Cpejtee 1o momio — [2.8|53.0]44.2| 25.3| 23.1

138




Il podoasceriue

ITermaruTel Heenorum
3 quciao
nomne rpynna THIL MecTOg{(::gi[.eﬂﬂt. ofpas-| ICe | Y, | Y, |SLn| Y
noB
Kepamu- |Kypy-Baapa, N8| 1 |6.0|50.643.4) — [24.0
uecKuil
Monanut-ypa-
HHHITOBA S
2 Myckosnt- | Pukomarsa, NNe7,| 2 | 1.7|49.8) 48.5( 16.3] 26.7
z Kepammae- 179a—509
=] CHUI
=
Cpepiaee no rpynne — | 3.8]50.2| 46.0{ 16.3] 25.3
Keenornm-kapo-| Mycwosn- | Pyounonoe, Ne 755 | 6 | 4.8]60.0}35.2 17.2] 34.9
ypaHnoBast TOBLIIL Jleirpoiina, NN
7, 57, 867
Cpejnee 1o 10J110 — | 4.3 55.1| 40.6] 16.7| 30.8

Mpumeuanne: CogepHaEne CYMMBl p. 3. 8., HHINBHAYAJLHBIX JAHTAHOMLOB M WTTPITA onpe-
JleqeHE METOJ0M PeHTIeHOCHeKTPalbHOro aHajansa (amanuTakn A. B. 3sapeiknHa n JI. H. Ilolesxaesa,
Konsek. gun. AH CCCP). IIpueineuenbl TaKme eIMHUYHble aHAJUSE COCTABOB p. 8. 8. B MHHEpajuax,
WanecTHHe m3 anreparypsl (FKupoe u np., 1961; Pynxosckas, 1964). ITpu MHTEpPUpETALHH DE3YILTATOB
aHaIN3a MCIONb30BAHO NoApasfelienue JAHTAHOMI0B Ha TPH IOAT] YIIITb (zCe=La—Nd, 5Y,=Sm—Ho,
3Y.=Er—Lu) npu £Ln=100% (Museen, 1965, 1969). Copepanun 3Ln u Y npaBeieHsl B pec. % B MuHe~
pate. Cpegame 10 TPYINAM I ITOJIAM BEIMHCIEHB ¢ YHETOM CPeXHHX aunavennii A Tunos wua (bes yuera
KOTHIeCTEA YACTHEIX AHAMM30B). BLN A CPeRHero M0 MOHOLHT-YDPAHMHWTOBOH rpymie EHCEOro moJs
MAHA MO Colep:KANWIO JUIA OXHOPO (MYCKOBHT-KeDAMHYECKOro) THIA MM,

lllmpoko pacmpocTPAHEHHLIT B IErMaTHTaX M MOHAIUT-Y PAHHHATOBOI
W KCeHOTHM-KapOypaHoBoil rpynm o6oHX HOJIeld IUPTOTHT ABIAETCHA (CKBO3-
HEIM» MHHEDPAJIOM.

AKIECCOPHEIe OPTHT, MOHANAT M KCEHOTHM N3 TerMaTHTOB YKa3aHHKIX
THIOB, TPYNI W HoJell XapakTepmayioTcs HEMOCTOSHCTBOM COCTaBa Pp. 3. 9.
(Tabamna).

OpTHET ABIAETCA CIOMKHBIM DPefKOo3eMeILHHM CHIMKATOM C foabLIOH W30~
MOp(HOt eMKOCTBIO B OTHONIEHWH I@PHEBEIX PEJK03eMeJbHEIX dIeMEeHTOR
(p. 3. .). OpTHTE M3 MOHANUT-YPAHHHATOBEIX HErMaTATOB Yynur mo cocTaBy
MHAMBHAYAIGHEX JTAHTAHOMOB BECHMA DPABIHTHBL (CM. rabanmy). Haunbomas-
el CeMeRTHBHOCTHIO B OTHOMCHAM NEPHeBHX IAHTAHOMIOB ¢ MAKCHMYMAMH
ma La, Ce m Nd xapakrepuayioTcs OPTHTE H3 MYCKOBHT-KePaMAYeCKHX merma-
TaToB Xeroxambmuo. B oprurax ke M3 KepaMHYeCKHX NErMaruToB, HapAXY
¢ HAMOOJABIINM cormep:anmeM Y, COCTAB JAHTAHOMAOB PE3KO CABHHYT B CTO-
pOHY YBEIHYEHHA NTTPHEBHIX IaHTAHOMIOB 1 ocobenno XY, sa caer Gd u Dy.
HeobxomquMo OTMETHTH, YTO 9TH OPTHTHI ABIAIOTCH IHAPOTEPMAJILHO riyboxo
H3MEHEHHHIMI H HeOTHODPOJHKIMA, 9T0 CHILHO M3MEHAET MX COCTAB B CTOPOHY
3HATATEABHOTO YBEIMUEHNA UTTPHeBHIX P. 3. 5. (Fmpos u xp., 1961; Muneen
u np., 1962). CregosaTenbHo, MPUBIEYCHUE DTHX nudPOBEIX [AHHBIX 3HAYH-
TeApHO MCKA/KAET KAPTHHY HOBEJEHHA P. 3. 9. B OPTHTAX M3 CPABHUBACGMEIX
rpymn mermaruros. Ecim jke mMpHEMMATH BO BHEUMAHHe JaHHEE TOILKO IO OP-
THTAM W3 MYCKOBHT-KeDAMHYECKAX IerMaTAToB, TO TOI/a HAMEHaeTCs TeH-
JIeHI[AA: OPTHTH W3 MerMaTHTOB KCeHOTHM-KapOypanosoil rpymos  Yymst
XapaKTepmayioTcs (ojee MITPHEBHIM COCTABOM JIAHTAHOMAOB IO CPABHEHMIO
¢ OPTHTAME N3 TerMATHTOR MOHAIAT-YPAHHHETOBOM I'PYIIIEL. Touno Taras e
TeHJeHIHA, HO BHpasKeHHAA (oJjee OTICTAMBO, HAOTIOjaeTcs M JUIs OPTHTOB
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M3 MerMaTuTOB CpaBHHBAeMBIX rpynn Emel. OpruThl m3 nerMaTnToB MoHALUT"
YPAHHHUTOBOH TIPYHILL €HCKOTO TOJA BHAEAAIOTCH CPein mpounx Hamboiee
CeJeKTHBHLIM IIEPUEBLIM COCTABOM JIaHTAHOUIOB U CTEPHIBLHOCTHIOY B OTHO-
MeHHN UTTPHA (Cofep/Kamme KOTOPOTO B kepaMmYecKHX mermarurax HKypy-
Baaps u Puxoxarssr cocrasisier 0.14—0.21%). Ilpn mepexope or MoHATAT-
YPAHHHATOBOH K KCEHOTHM-RapOypamoBoil TpymIle IerMATHTOB HE3aBHCHMO
OT NPHHAJIERHOCTH K IErMATHTOBOMY IIOJI0 YCTAHABIMBAETCH IOCIEH0BA-
rennroe yeenmuenne XLn m XTR (ELn--Y). Ilpm arom, wax mpasmio, xa-
PaKTePHL 3aMeTHO GOJBIIMe CYMME JAHTAHOW/OB JJAf MHHEDPAJOB U3 IerMa-
TATOB U yIBI, ecim CPaBHUBATE JRUJEL OHOMMEHHBIX TPYIN UYIHHCKOTO 1 ©H-
CROr0 IerMaTHTOBHIX II0Jeil.

Momamur mnpepcrapasier cofoif cenekTuBHO IEepuessii gocdar, ogHAKO
B ero cocraBe BCerja NPHCYTCTBYIOT H apyrme ixerkme p. 3. 3. (La—Gd).
MoHATNTE M3 OerMaTHTOBLIX KU/ UyIL MOHAIIHT-YPAHHHATOBOH 1 KCEHOTHM-
KapOypaHORBOIl TPYND II0 COCTABY JAHTAHOMIOB J[OCTATOYHO OIHM3EM (CM. Tab-
JIHIY); OTMEYaerTcs JIMINL He3HAYATEJBHEHl CABAC CHEKTpa HTUX OJIEMEHTOR
JULA MOHAITUTA BTOPOI IPynOsl B cTopony yeeamdennsa X Ce u ymerbmennsa X Y.
L MOHAIIATOB M3 NErMATHTOBHIX JKUJI EHEl 0TYETIHBO BEIpAZKeHA TPOTHBO-
IMOJIOFKHAA TeHJEHIOUA: ¢ HePexojoM OT MOHAIMT-YPAHHHATOBOH K KCeHOTHM-
rapbypamoBoit rpynne HaGmoiaeTcs fBHOE YBEJANYEHWE B COCTABE JTAHTAHO-
H0B UTTPHEBHIX P. 3. 5. — XY, (Sm, Gd) n yMenbInenue Jerkux mepuessix —
2Ce (La, Ce). Xapaxrepen taxske Golee nepueBnii cocrap moHammura ISl
10 CPABHEHNIO ¢ MOHANITOM Yyns B mpeesax MOHAIAT-Y PAHNHUTOBOIL TPy I
u Hojlee MTTPUEBHIT DTUX jKe MOHALUTOB B Tpejiesax KCeHOTHM-Kaphypamonroi
IPYIIE NeCMATATOB.

3axoHOMepHoe ysejnuenue copepsranmii XLn m STR, yeranosiennoe npn
CPaBHEHHH OPTHTOB M3 IEerMaTHTOB IepPBOH W BTOPOil TPyHI, XapaKTepHOo
m jasa MoHanmToB. B oTHOmemWm usMeHeHmii copep:kanma Y B MOHAIMTAX
PABHEIX TPYOI HEerMATHTOB ONpPEIETEHHEIX 3aKOHOMEPHOCTEH HE BHIABIEHO.
OrMeTHM TOJBKO, 4TO MOHAIMTH M3 HMETMATHTOBHIX ;KU PHKoTATBE Xapax-
TepU3YTCA caMbiM HusKmM copep:;rammem mrrpma (0.7—0.9%).

Kcemotnm — cenexTuBHO MTTpHeBHIl docdar, comepiKamuii B CBOEM Co-
cTape HmpUMech «@TTpHeBRX» JamraHompoB (Dy—Lu), maubomsee damakux mno
CBOHM XMMHYECKMM M KPHCTAJIOXHMHYECKHM cBoiicTBaM ® Y.

l1ameneEnme COCTaBOB p. 3. 5. B KCCHOTHMAX M3 IIETMATHTOB BHIJIEIEHHBIX
TPYOO B Opejelnax Kaskmporo u3 moseit — Yynuucrkoro mw Enckoro — mpoucexo-
T ofHOTHNHO (cM. Tabmaumy). llpm mepexome 0T KCEHOTHMOB MOHAIHT-Y PAaHH-
HATOBOU K KCeHOTAMAM KCeHOTHM-KapOypaHoBoil FPYNNE IerMaTHTOR CIEKTD
JIAHTAHOMOB CABATAETCA B CTOPOHY VBEJHUYCHHUH WUTTPUEBHIX JIAHTAHOUJOB
(omHOBpEMEHHO € YBEIMUYCHHEM COXEP/RAHHA CaMoro Y, KOPPeIupyeMoro
¢ DJieMeHTAMH IIepBOil mrTTpuenoil moarpynnsi — Sm—Ho)., B keemorumax
TYNHHCKHEX IerMaTHTOB 9TOT CABUT HE3HAYMTEJEH 34 CYeT HEKOTOPOTO YMEeHDL-
menua XCe(Ce) n yseamuenus XY,(Gd, Dy, Ho). B kcemornmax eHCKHUX ner-
MATHTOB 9TOT CJIBUT BHIPajkeH MAaKCHMAaJBHO 3a CUeT PesKoro yseamdeHma XY,
(ocobenno Dy) u ymensmenus XY,(Er, Yb). B npegenax momammr-y pagmmmTo-
BOIi TPYIIIHI KA COCTABH LD YYIHHCKAX B @HCKAX KCEHOTHMOB TOIeCTREHHDI,
a B mpefigrax KCeHOTHM-RapOypaHOBOH — OUATH-TAKH CABHHYTH B CTOPOHY
yseanmuenust XY, um yMmenbmenuss XY, B KCEHOTHMAX M3 HerMaTHTOB Kbl
Ilpn cpaBmenum cofep:annii Y B KCeHOTHMAX BHIABIACTCHA OIPeHeIeHHAsN
3aKOHOMEDHOCTDL: IPH NePexofe OT MOHAIUT-YPAHHHATOBOH K KCEHOTHM-
KapOypaHOBOH IpyHNIe :<UJI B IPENedax Kaskgoro HerMaTHTOBOLO IIOMS HTH
comiep;KaHmA BodpacTaioT — coorsercTeenmo 21.9 m 24.4% (Uyma), 25.3
m 34.9% (Ema). KecemornMur u3 eHCKHX IerMaTHTOB XapaKTepH3YIOTCs HAM-
0ojiee BHICOKHMM 3HAYEHHAMN copep:manmii Y.

M3 soimensioKeHHOTO clefyer, 4To M3y4eHHE BHOBOTO COCTABA U 0CO-
OeHHOCTEIl pacmpejesieHHs B HOErMATHTAX AKIECCOPHBIX PaJl0aKTHBHBIX
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H peIKo3eMeJIbHEIX MHHEepPaJoB I03BOJIAET NPOBECTH OTYETINBYI0 KOppems-
M0 MEEIY IErMATHTAMH COOTBETCTBYIOIMX THIOB CpaBHmBaemex “ymmi-
cxoro m Enckoro merMaTaToBHX ImoJeit. OHO3HATHO peliaeTcs BOHIPOC O HpH-
HaJIe/KHOCTH nerMataToB Puxonarse (EHa) X MyCKOBAT-KepaMmHuecKIM
(¢KOMIUIOKCHEIM)) TerMaTHTAM MOHAIIUT-YPAHHHATOBON Tpymust u o6 ompese-
JAGHHOM MHHEPAJTOTHYECKOM M TIeOXMMHYECKOM HX CXOJCTBE € IerMaTHTaMu
Xerorambuno (Yyma). B smmrax MoBANMT-yPAHMHHTOBOM T'pyHmel  06omX
moleil OTHOCUTENHHO HAKAILIMBAKTCA IePHeBke JaHTAHOM/IB, B 3KUJIAX KCeHO-
TAM-KapOYPAHOBOI TPYITIH — WTTPU M WITpHeBhle JanTaHOHAB. Kcam
A MerMaTHTOBLIX KM UyOel TAKasa TeHJEHIUA TOJLKO HAMEYaercs, TO A
mermMaTuToB IIHEI 0HA BEIpaskeHa pechMa ordersmso. IHa gome oTHOCHTENLHOR
0GOrAMEHHOCTH PeIKO3eMeIBHEMI MUHEPAIaMi (U 2JeMEeHTAMH) BHCTYDaeT
«iepmeBasy cmemupUKA YYMHHCKHX IEIMATHTOB M Ha ¢oHe ofe HEeHHOCTH
HMHU — «UTTpHeBag» cmenmpura eHckux mermaruros. lllmpokoe pacmpocTpa-
HEHHe WTTPHeBOT0 MHHEpPAJa — KCeHOTHMA M HAKOIUIEHHe HTTPHA H MeHee
OCHOBHHIX (WeM I[epHeBkie) HTTPHEBHIX JAHTAHOMIOB B PEJKO3EMEJILHEIX MHHE-
pajax M3 IerMaTHTOB MYCKOBHTOBOTO THHA (KCEHOTHM-KapOypaHoBasd rpymma)
CBA3AHO € IMEPOKUM IIPOJBJIEHHEM B HTHX IIETMATHTAX TPOIECCA KpeMHe-
KHCIOT0 AaBTOMETACOMATO34 M O00PAB0BAHHA PeIKO3eMEIBHEIX MHHEPAIOR
B YCIOBHAX OTHOCHTEJNBHOTO HOBHIIEHHA KHCJOTHOCTH CPEeJBl IerMaTuTo-
remesa.

OTrNCMETAHHHREOBA, B.B.TOPIHEHRO

COCTAB U CTPYKTYPHOE COCTOAHWE KHCJIBIX
IJIATHOKJIA30B KAK IOKA3ATEJIN MYCKOBUTOHOCHOCTH
INETMATHUTOB

OcoleHHOCTH COCTABA M CTPYKTYPHOrO COCTOSHMA IIATMOKJIA30B B MYCKO-
BATOBHIX IMErMATATAX OIPEIeNAIOTCA TeMH ke (H3MKO-XHMHIECKUME (aKTo-
paMm, uTo u o0pasoBaHWe KPYHHOKPHCTALIAYECKOTO MYCKOBHTa, T. e.
B IIePBYIO 0Yepejlh AKTHBHOCTHI0 BOAOPOJHKX HOHOB B MUHEepazoobpasyomei
cpene (nacr. ¢6., crp. 84). Hak mssecrno (@epemam, 1940; Buaacos, 1951),
MAKCHAMAJNGHOE HACHIIEHHe BOJAOM NEerMaTHTOBOH CHCTEMLI HacTymaer Ha
HO3HUX HTAIAX ee KPUCTAJUIH3ALME B pe3yjbpraTe JTHTeNbHOM Anddepen-
IMUALMH 0CTATOYHOTO pacmiiaBa. B xoje aupdepeHnuanun merMaTuTa TBep/be
dassr mocaenoBaTeNBHO 00EIHAIOTCA NHPOTCHHBIME HJIEMEHTAMI, K WHCIY
KOTOPHIX TMPHHAMIKAT U kKaapimil. Takuym ofpasoM, yMeHbIIeHHEe OCHOBHOCTH
ABJIAETCH ToKasaTegeM cremenn AufepeHIEAIIE H HACKLIIEHNs BOJOIl Tpa-
HuTHOr0 pacmiaasa. G JIPyroif CTOPOHEI, DKCHEPHMEHTAIBHBIC HCCIEIOBAHNS
(Jlommeit m mp., 1964) mokasanm, wro pemanouwum GarTopoM YHOpPALOIEHUA
IIATHORIA30B SBIAETCS KATAJMTHYECKOE [eilcTBHe MOHOB BOAOPOAA, IIPH
OTCYTCTBHM KOTOPOTO HTOT HMPONECC MPAKTHIECKH HE MOKET OCYIIeCTBIATLCA.
Tesm caMbIM CTEIEeHL CTPYKTYPHOR YIOPSZ0YEHHOCTH IIATHOKJIA30B MOJKET
SBIATHCS KOCBPHHBIM HPH3HAKOM BOJOHACHINEHHA IErMaTHTOBOIl CICTEMBI
U B CBOI0 0Yepe/h CIYAKHTh KPUTEPHEM JUIA ONeHKH IOTeHIHAIbHOH MYCKO-
BUTOHOCHOCTH HErMATHTOBHX RUI. JTOT BOIPOC PaccMaTpPHBAETCA HA OCHOBE
CTATHCTHYECKOTO M3YUEHUs! BAPUAHAN 0CHOBHOCTH I CTPYKTYDPHOTO COCTOAHHA
300 obpasmo KmeIHX miarmokiasos ma mermartuton Cesepmoii Hapemmm.

Haxr mspecruo (Ribbe et al., 1969), B cTpykType INIATHOKIA30B PA3INIaioT
QeTHpe HEeOKBUBAIEHTHEIX TETPAdPUUCCKAX Momoskenus atomo Si m Al —
7,(0), T'y(m), T,(0), To(m) (pmc. 1). YmopamouenmHIe MIATHOKIABH XapaKTe-
PUSYIOTCA IPEHMYNIeCTBEHHO KOHIEHTpANHel aTOMOB AJIOMHHAA B IOJ0/e-
gun 7'4(0), Torja Kag IONHOCTHIO HEYNOPAZOYCHHEIE — CTATHCTHILCKUM pPac-
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upejieJieHueM aTIOMIHAA 110 KPeMHe-KHACJOPoAHbM Terpasapam. Hepapmomep-
HOE 3aceleHHe TeTPasApoB ATIOMHEHEM 00YCIOBIEHO pABIHIHON CTEHeHbIO
AeopManmm TETPAdIPOB B CTPYKTYpe, KOTOPas B CBOIO 09YepPefb B3aBHCHT
0T YCHAOBHH KPHCTANIM3ALMM IIIATHOKIA3A: TEMIePATyPHL, CKOPOCTH KPHCTA-
JIH3ATNN, KOHIEHTPAIIMHE JeTYy4uX KOMIIOHEHTOB B CHCTEME.

OmpejesieHnrie TPYHOCTH B OLEHKE CTENeHH YIOPAZOUYEHHOCTH KHCIBIX
IIArHOKJIA30B BHOCATCS TeM, 4To0 B obaacru coctaBoB H»—17% An omm mpej-
CTABIAIOT €000l TeTeporeHHyI0 CHCTEMY, COCTOANIY0 W3 ABYX (A3 — aip-
Oura n onuroxsiaza No 30. JIsyxdasHoe cTpoenne KUCIABIX IIATHOKIA30B ooKa-
3aHO PEHTTEHOCTPYKTYPHBIMH H 3JeKTPOHHOMHEPOCKOTHIOCKAME HCCIe10Ba-
- unsmu (Brown, 1960; Ribbe, 1960; Kpamapenxo, 1971; Weber, 1972), a rakxse
ORCIePUMEHTANBHLIMEM paboramm (Jiyama, 1966). Kucasie mnarmokzassr ua

b
Of o2 S

\

Puc. 1. Hpoexiygsn etrpyrrypst aasdura Ha mrockoers (100) mo Stewart, Rible (1969).
1 — Hartpmii; 2 — xpeMmumii; amoMuHWi; 3 — KHCIOPOT,

nermatutoB Cepepmoii Hapeanm B aToM OTHOmEHHE He ABAAIOTCH WCKIIOTe-
HHeM, W UX [ByX{(asHoe CTPOCHHE [OKABAHO HAIIUME CHEHUAILHBIME HCCIe-
nosanuamu (CmeramHmkosa, 1973). Bee ckasammoe BBIIE CHIBHO 3aTPYIHAET
OmpejieJleHe CTeeHn yIOPAA0YeHHOCTH KHCAKX IIATHOKIA30B 10 TOPOIIKO-
BEIM DEHTTeHOI PaMMaM, MOCKOJIBKY 9TOT MeTOJ He II03BOJsET 0XapaKTepHso-
BaTh Ka;KNyI0 (pasy B oraensHocTd. Tem He MeHee Ui MOJNYKOIHYECTBEHHOMN
OIEHKHE CTPYKTYPHOTO COCTOAHESA KHCIBX OIATHOKIA30B MCHOMB3yeMas HAME
METO/IUKA BIOJNHE IpuemieMa. Mepoil cremesm ymopsjoYeEHOCTH ABIsETCH
BeJIMYUHA pacmeniennd Judparnnonnsx Mmaxenmymos 131 —131 ma mopomxo-
BEIX DPEHTTeHOIDAMMAX, BHIDQKEHHAS B YCJIOBHBIX HHJEKCAX YIOPALOYEH-
Hoctd mo JI. Caemwoncy (Slemmons, 1962). Cremka o6pasmor mpoBommracs
Ha auppaxromerpax [POH-1 (Cug,, 35 k8, 20 ma) m YPC-50 UM (Cug,, 25 kB,
10 ma). Copepskanme aHOPTHTOBOrO KOMIIOHEHTA B ofpasmax oupeaensIocn
no meroamke B. B. Taraperoro (1956). Mmvepcnonnsie ompenenenus cocrasa
IIATAOKIIA30B KOHTPOIMPOBAINCE XUMUTCCKEM AHAIM30OM OTAGTHHHIX 00pas-
nos ma Ca, K, Na. Ilpn nposenennn craTmeTHIecKoro amaamaa Bee H3YIEH-
HE@ 00DABIE MIATHOKIA30B 00beMHEHb M0 IPHHATERHOCTE K PASHEM TH-
oaM HerMaTuTos, o0J1ajalomux pasindHbIM MyCKOBATOHACHIIEHHEM COTIACHO
wiraccufuranun JI. JI. I'popmmmroro (1969) m k orgeanEsmM TeHePAIAIM
B Hpejieslax Kazkjoro THIA IErMaTnmToB. JaHHEE 0 COCTaBe W CTPYKTYPHOM
COCTOAHNHI BEIICJCHHBIX PABHOBUAHOCTEll IITATHOKIA30B IPABEEHH B Tabiume.

B mepnyio odepens oCTaHOBEMCA HA BADHAINAX OCHOBHOCTH ILTATHOKIA-
80B B NerMaTHTAaX pasHEIX THIOB. ¥CTAHABJIMBAETCH, UTO IIATHOKIas-1,
caarajommii HepupdepeHnnupoBAHHEE IerMATHTH | THOA, 110 OCHOBHOCTH
UJeHTHIeH MIaTHOKIA3y U3 BMemaomux mopox (24—26% An). Jlxa merma-
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Bapuamui cocraBa M CTPYKTYPHOTO COCTOSHMSI IKIATHOKIAZOB
B 3aBHCHMOCTH OT THIA NErMATHTOB, FRINILHOrO y3ia
(MecTOpOiK/IeHnA) 1 TeHepanui MHHEPAID

g:gﬁﬁ Ypeno | Copepixanne
Tun nermatTuTa MecTopoiseHIe nna- | nsme- | An Kommno- .Y
ruo- | pernii nenta, /o
Kiasa
Mxarnoxnazopstit wepud- | Masmmosas Bapaxa | 1 5 | 25.04+1.0 | 86.0+2.0
depennmposamnsii (I) | Tommmo 1 3 25.04+1.0 92.0+£2.0
MycKoBHT-ILTArHOKAa30- | Mammmosan Bapaka | 1 1 20.0+1.6 85.0+3.0
Buit  guddepeniposan-| IlnoTana 2 8 20.0+1.0 88.0+2.0
aei (11)
Jlonatosas T'yGa 1 13 22.0+1.0 88.0+3.0
2 11 21.041.2 95.04-6.0
Xuroropa 1 10 26.04+4.0 88.0+3.0
2 4 22.042.0 92.04+-4.0
Tomuuo 1 7 21.04+1.0 85.04+4.0
% 3 21.0+1.0 | 103.0£5.0
Iepexonmmii or wproporo| Hleprn Bapaka, Oes-| 1 33 21.041.5 79.0-+5.0
K TpeThemy MHKPOKIHHOBBIC 2 25 20.5+1.0 85.0+4.0
YYACTRE FKIT
Ileprn Bapaka, Mux- 1 34 18.04-1.0 79.0+5.0
POKJIMHOBHE wHacTh | 2 24 13.04-2.0 84.0-+6.0
JRAT
MEKpPOKINH-MYCKOBAT- Masmuosas Bapaxa | 1 11 14.14+0.7 96.04-2.5
IIATHOKIa30BE  moj- | Ilmormna [ 8 13.9+1.2 | 108.0+2.3
sopagdepernnmposan- 2 12 9.6+0.8 | 108.0+1.0
metit (11T) 3 6 12.2+0.6 | 109.04-3.0
Xuroropa 1 5 | 20.5+1.0 | 84.0+3.0
2 8 13.0+1.6 109.04+5.0
Mukpoxama-arnoknaso- | Xuroropa (Geccmop- | 1 26 24.5+2.5 84.0+4.0
Bolil, caabopuddepen- HElE) 2 3 20.5+2.0 88.04+2.0
IUPOBAHHLI, ¢ JeilcTo-
Buim Ouotmrom (1V)
Masmuopass Bapaxa 1 15 17.74+0.9 89.7+2.0
Ilnorana (Myckosnto- | 2 13 12.7-+0.7 | 106.0+3.0
HOCHEIE) 3 3 11.9+1.4 | 108.7+4.0
[Iaaruokaas BMEIIAIOIINX — —- 5 26.0+-1.0 87.0+3.0
TJIMHOSEMHECTHIX THEHCOoB

# PeanKTOBBI NIATHOKIA3 MerMaTHTa nereasyarodl crpyKRTypLL.

rator 11 Tuma, B KOTOPHIX UeTKO BEIIGJISAIOTCA ABE TeHEPAaluH INIarHOKJIasa,
HAGIIOAeTCA HO3HAUATENLHOE TMOHIKEHHe OCHOBHOCTH Iarmoxiasa-2 (20—
219% An) mo cpapEenmio ¢ niarmoxaazom-1 (23—24% An). B sxmrax 111 Taoa
HMEeT MeCTO PesKoe YMeHBIIeHHe OCHOBHOCTH IUIATHOKJIA3a OT IepBoil reme-
panuz (16—19% An) xo Bropoit (9—17% An). [lpmuem 21O XapaKTepHO
KaK Uil MAKPOKIMHCONePKAMMX, TaK M A (e3MHKPOKINHOBEIX YTaCTKOB
sxua. B mermatarax 1V TAma ycTaHABIHBAETCH 3aMETHOe YMEHBIICHHE OCHOB-
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HOCTH miIarmokgaza-2 (9—14% An) mo cpasmenmio ¢ mirarmoxmasom-1 (17—
19% An). 910 xapakTepHO TOXBKO /LI U C BHICOKEM COLEPIKAHEEM MYCKO-
sara. Jlnxa Geccmomnnx swun IV tnma ocHOBHOCTH miarmokaasa-1 m 2 oxasw-
BaeTCsA NMPAKTHIECKH OfmHAKOBOi (coorsercrBeEHo 20—23 m 20—21% An),
9TO COBEPHIEHHO AHAJOIMYHO BAPHANMEAM COCTABA IJIAIMOKIA30B B IEIMATH-
rax I1 ruma. Ua crasammoro ciemyer, 9T0 TOABKO M0 OCHOBHOCTH IJIATHOKIA30B
HEJb3s ¢ YBEPEHHOCTLI0 MACHTH(HUIUPOBATH TPOMBIIUICHHLIL THI TerMaTuTa.
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Pue. 2. 3aBucuMocTh CpegHUX SHAYEHHIl OCHOBHOCTH ILIATMOKIAZA OT WHIERCA YHOPAJ0-
yennoerH (. y.) mo JI. Cremmoncy (Slemmons, 1962).

[a HAe/KAOTO OTHECeHHS KM K OMpEeJeHHOMY TeKCTYPHO-MEHEpPAIo-
THIECKOMY THIY M OIEHKH OX MyCKOBHTOHACHIICHHA 6olee WH(OpPMATHBHAIMA
ABIAIOTCA [AHHBe O CTPYRTYPHOM COCTOSHHE IIATHOKJIAB0B (cM. Tabmumiy).
Amajyus quarpammer (pme. 2) DOKAsEBAET, YTO MIATHOKTA3H PA3IHIHEX TeHE-
panmit, TPAHAIEKAMAX TeTMATATAM DPA3HEIX TEKCTYPHO-MIHEPATOTHICCKAX
THIOB W3 BCEX IVIABHLIX MecropompeHmi Yynumo-Jloyxcroro paiioma, werko
pacuajaioTes Mo HTUM JBYM HapaMeTpaM HA YeThipe IPYIIE, Ka;KIas 3 KOTo-
PHIX XaparTepusyeT OLpee]eHHYI0 CTeNeHb Nu(depeHinanud I MyCKOBHATO-
macemenns mermMatuToB. llepsyio rpymmy (A) cocraBusioT WIATHOKIASH
CO CPaBHUTEIBHO HH3KOM ocHoBHOCTEIO (10—15% An) m BEHCOKEM WHIEKCOM
ymopaAnoueHHoCTH (H. y.), Komedawomumesa B upegexax 90—110, wro xapax-
TepHO A miarmoxnaaszos 1-it m 2-it remepanmit ma mermaturon I1I w IV Tunon
C BHICOKOU CTENEeHBIO JU(PepeHNHanIE H MAKCAMAIBHEIM MYCKOBUTOHACHIIES-
HxeM. o Bropoil rpynne (B) oTHoCATCA IarnokIassl ¢ BHCOKOM 0CHOBHOCTEIO
(20—23% An) u cpasuuteasno HE3KEM u. y. (79—92). Aro xapaxrepmo mia
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naarmoriaasos 1-it m 2-it remepaunii s Geccaomsunx nermaruTos 1V Tmma.
Cioja momagaoT mIarmokaass 1-it m 2-if TeHepaHld, XapaKkTepPHBIe A FRUI
IT Tuma, a Takske maarmoraassr 0e3MHRPOKITHOBRIX UacTell yuT nepexomHoTo
tana (ot I k 111). Tpersio rpynny (B) cocrapaser muarmoknas 1-it reHepanm
¢ OCHOBHOCTBIO 25—26% An m cpasmmrensHo HuskmM u. y. (86—89), uro
CBOMCTBEHHO JIJIA MErMATHTOB | THIA W BMemaommx nopox. B uersepryio
rpynmy (I') 06bepnHMI0TCA IIarHOKIA3H ¢ HI3K0H 0CHOBHOCTHIO (13—17% An)
U CPABHUTENBHO HU3KAM M. y. (75—85), pasBuTHeE B nerMaTHTax Iepexo-
HOTO THOa.

IlpuBesieHnble BRILIE PE3YIBTATH CTATHCTHYCCKOTO N3YYEHUA OCHOBHOCTH
U CTENEHH yHOPAROYCHHOCTH KUCIBIX IJATHOKJIA30B M3 MYCKOBATOBEIX TErMa-
taros Yynmno-Jloyxckoro paiioma, BhimojgHeHHBIE 110 CTaHIaPTHOH MeToJuKe,
HOKAa3aJM, UTO OHH OHPEJeNAITCHA, ¢ OJHOH CTOPOHB, WX IPHHAIEHKHOCTHIO
K OIIPeJe/IeHHOH TeHepanumm, a ¢ Apyroi — x OIPefieIeHHOMY TEeKCTYPHO-
MEHepalorydecromy Ttuny nermarura. [lockoneky mocaepumii ompegenser
MYCROBUTOHACBIIIEHNE RUJ, TO COCTAB U CTPYKTYPHOE COCTOSHHe IJIaTHO-
RIA30B MOMKHO HCHOJB30BATH IS MPOTHOHOH OLEHKHM MYCKOBHTOHOCHOCTH
OT/|eJbHRIX TerMaTHTOBBIX KU, BCKPHITHX DPeIKoil passeiounoii cernpio. rop-
HBIX BHIPabOTOK MM PasBeOYHEIX CKBAyRUH.

10 Mycrosuroseie nermarnthi CCCP



IV. TEOJIOTUA MYCKOBUTOBLIX IEI'MATUTOB
OCHOBHbLIX IPOMBIILJIEHHLIX PET'MOHOB CCCP

H.B.r'OrPJdOB

CTPYKTYPHBIE OCHOBAHUA K TIPOTHO3Y MECTOPORTIEHHIA
IE'MATATOB B CEBEPO-3ATIATTHOM BEJIOMOPBE

IlpuBejieHAsle HOMKe CTPYKTYPHEE OCHOBAHHSA NPOTHO3Aa IETMATHTOBEIX
MeCTOpOJIe it B mpemesax DexoMopcko#l mMerMaTHTOBOM UPOBHHIMN SIBJISA-
JOTCSL Pe3yJIBTATOM CTPYKTYDHHIX HCC/AE0BAHMIA, MPOBEICHHKX B PasiHTHBIX
macmTabax u HAa 00BEKTAX PASAUYHON BEIWIHHHE — OT IETMATHTOBOM FKHJILI
710 MerMATATOBOTO PAiloHA U MPOBHHIEA M 0T MEIKOH CRIAMKA MU TPENWHEL
OTeABHOCTA [0 KPYIHHX CKIaZ0K M PA3JIOMOB M CKiapguaToit obmacTd B Ie-
aoMm. Merognka padoT — CTPYKTYPHEIL aHANHE3 C MPUMEHEHHEM TIeoMeTpmYe-
CKOTO AHAJMW3A IJIOCKOCTHHX M JIHHEHHHX TEKCTYDP I'HEHCOBEIX TOJIII.

3ajaua mccle0BAHHA — BHIABICHHE BO3MO;KHOCTEH HPOTHO3a HErMari-
TOBHX MECTOPOMKIEHMH, BKIIOYAS MECTODOAJIEHHA B CHeIOM 3aJeraHud.
Tagum o6pasoM, pazroBop HyeT 0 IPOTHO3e He OT/IIBHEIX KU BHYTPH KAKOT0-
aub0 MeCTOpORIEHHs, 4 O BOSMORHOCTAX HPOTHOBA Y3JI0B KOHIEHTDAIHN
JRUJI HA TePPUTOPHE HPOBHHINN.

Bexmomopeckasg merMaruToBad IPOBHHIHAA pasMeMeHAa B IpefiellaXx I0To-
3amAJHOT0 KpPHUJIA PaHHeToKeMOpHMiAcKo#l CkIamguaToit obiacTu (¢IpoToreo-
CHEKAMHANAY), 06PAMIAAIONSH ¢ CeBEPO-BOCTORA OTHOCHTENABHO CTAGHIBHYIO
o61acTh, OCHOBY KOTOPOH COCTABIAIOT JIPEBHHE TDAHUTOM/ILI, TPAHCIPECCHBHO
mepeKpHTHE IOPOJAME KapelbcKoil (opMamum.

Ilo cocTaBy mOPOX W MOMHOCTH GeloMopckas cepus Oiamska K TolmaMm
reOCHHKIMHANLHOTO THIA W CI0KEeHA WHTEHCHBHO MeTaMop@u30BaHHBIME
ocamraMm (MepPBOHAYAIBHO-TIMHACTEC MOPOAE, aJeBPOJMTH, HeCYaHAKHA N
B 0UeHb MAaJOM KOJNYECTBE KBADIERHE MNeCIaHHKH W KapOoHATHEIE IOPOJIH)
7 BYIKAHOTEHHHIMHA IOPOJAME TPEHMYIIeCTBEHHO OCHOBHOTO coctasa. B pe-
aymbTaTe MeTaMop(uaMa IePBHYHHEC OCAJ(KM M BYJIKAHUTE HPeoOpasoBaHbl
B pasiUYHEe THeicH u ampuboimTh.

['TaBHHME TeOJOTHIECKHMA ocobenHOCTAME, upubmmkanommmy bBero-
MOPCKYIO CRIAMIATYIO 06AaCTh K HOCTPHEHCKIM 10sAcaM Ie0CHHKINHaIbHOr0
pasBUTHs, FBAAETCHA ee JHHeHbld XapaKkTep M 30HAIBHOCTH PErHOHAIBHOTO
meramoppmaMa. PermonalIbHEIR MeTaMOpHU3M OTHOCHTCH K KHAHHT-CHIJIN-
MAHATOBOMY THIY W BO3pacTaer oT HepHPEePHH K CPEAUHHOI JacTH CKIajJa-
TOr0 MOficA OT CTABPONUT-KHAHUTOBOI /[0 KMAHHT-adbManjmHoBoii cyGdammm
amgubonruToBON (ANHE € TOBCEMECTHBIME HPOSABIEHWAMU YIbTpaMeraMmop-
¢mama. T'panmuna mesxay cyOdanmsamMm IPOXOANT B MepufeprIeckoil KynoAbHO-
raeiGoBoit zone Gexromopuy. INaBHOe jKe IOl HErMaTHTOBOH MPOBUHIAA COB-
majaer ¢ 06JacTHI0 TPOABICHUA KUAHNT-aJIbMAHAWHOBOH cyGdanun permo-

HAJABHOTO MeTaMoppuaMa.
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ITopomer pyrpamenta 6eroMopcKoil cepun, BEXOAANIAE B AAPAX KYIOABHO-
rap00BEIX CTPYRTYP HepnepHuecKoil B30HE, HCIBITAIH HAJIOKEeHHHIT MeTa-
MopduayM, u30GaUaTbHEIL ¢ OKPY;RANIHME TOPOJaMI GeIT0MOPCKON CepHm.

CBoeoOpasueIME  0CODEHHOCTAMI CTPoeHNnA bBeroMopcKoro cRIagIaToro
mosica, OTAHYAIIIMMH €ro oT HoCTPu(eHcKuX TeoCHHKIMHAIeH, ABIAITCA
OTCYTCTBHE WMHBEPCHOHHON CTajuy pPasBUTHA M coenudHYecKHil XapaxTep
cpeHeMacmTaGHON CRIAJYATON CTPYKTYDHI.

Cpenmemacmrabmas craaggatas CTPYKTYPa Ha 3HAUNTETLHBIX IIOMAJAX
UMeeT HomepedyHo-nepexpectHniit xapakrtep.. Oma coueraer B cefe CKIajgKm
ABYX B3AMMHO IEPOEHIAKYIAPHEIX HATPABICHHNH — CeBePO-BOCTOYHOTO M Ce-
pepo-sanajnoro. CeBepo-BoCTOYHEIE CHIAJKM 3aHMMAIOT K 3amafHON IpaHWIe
CKJAJYATOTO I0ACA M K 00IeMy IIPOCTHPAHMIO TTOPOJL IOYTH HepPHeHInKyIAap-
HOe HampaBlenne n 00pasyor mo aiaumre (350 KM) rHTAHTCKHWA Beep, PacKPHITHIE
Ha cesepo-Boctok. OHE UMeT WNPHEY 10 8—Y KM U HOTPY:KAIOTCA B CeBepo-
BOCTOYHOM HAmpapIennn. B BepTHRATILHOM CeYEHHH CKIAJKH JICTaPMOHTYHEL
H oTim4aoTca Haubodee pPadBATHIMH (OPMAMM B CBHTAX TIIMHO3€MHCTEIX
rueiicos. 31ech NPUCYTCTBYIOT AOMOJAHUTEIBIEE CRIAIKA ¢ PA3MaX0M KPHIIbER
2—3 KM, OTCYTCTBYIOIHE B HOICTIIAIONAX I HePEKPLIBAIOIAX CBUTAX JPYIHAX
nopoj. Jlmueitnse TeKeTypsl B 30He HPeobIajaniiero pasBaTAg dTUX CKRIAJOK
OPHMEHTHPOBAHLI TMapaiielbHO ImapHEpam mociaepnux. llo cBoemy remesmey
9TH CKJIAJKI ABISOTCS BHYTPHCBHTHEIMA CKJIaJKAMH IepeMemenus BelllecTBa
(crmagKaMm TeueHHs MM HATHETAHMS).

CpennemacmrabHbie CRIAIKN CEBePO-3alafgHOr0 IMPOCTHPANHA OPHEHTH-
POBAHEL ITAPAIENLHO 3ANAHON TPAHHUIE IOACAa W 3aHUMAOT B cTpaTurpadm-
yecKOM paspese mHoe moJojkenne. OHH PasBHTH B MOIIHEIX CBHTAaxX OmoTHTO-
BEIX M aM(UOOJIOBLIX I'HEliCcOB, MePeKPHIBAIONAX CBUTLI TJIMHO3EMHCTHIX THeii-
COB U OTHOCATCA K criIagkam obmero cvaTtusa. B 3ome KOHTAKTAa €O CBHTAMHA
TTIHHOBEMHCTEIX THEICOB NPHCYTCTBYIOT TaKKe OPHEHTHPOBAHHEIE CRIAIKH
Bosouenus. JlmmeitHocTs B 06/MaCTH PadBUTHSA CEBEPO-3ANAJHEIX CRIATOK
HMEeeT CeBepo-3amlagHyl0 OPHEHTHPOBKY.

Ocnomuag conpuracanmuecs Mexjy coboii crpaTurpafuyeckue YieHEI
0eTOMOPCKOIl cepnm, ceBepo-BOCTOYHEIE M CeBepo-sanajnbie CKIaAKH B KOH-
TAKTHPYIOIAX CBHTAX CYLIECTBYIOT COBMECTHO M CMHHAMT IMOPOJKI HTHX TOPH-
30HTOB B IONEPEYHO-TIEPEKPECTHYI CcrIagdatoctsh. B obractm mpemmylmect-
BEHHOTO0 PAa3BHTHA CEBEePO-BOCTOMHEIX CKIAJI0OK CeBepo-3amajiibie CHKIAIKH
ABIAIOTCA OCHORHAOIIME CRIAIKHA CeBePO-BOCTOUHOTO npoctupanna. Taxme
OTHOCHTEIbHEE BO3PACTHEE OTHOLUIEHNS HMEIOT MECTO B CBHTAX INIHHO3EMHCTHIX
I'HECOB M B HIGKHIX TOPHBOHTAX CBHT OMOTHTOBHIX M aM(pHUOOJOBHX IHEHCOB.
C ppyroit croponsl, B 30HAX HHTEHCHBHOTO Pa3BUTHA CeBepO-3anajiHbIX CKIA-
JIOK COOTHOIIeHNsA 00paTHHe: HAJOKEHHBIMI 3Jiech ABJIAIOTCA CKIAJ/IKA CeBepo-
BOCTOYHON OPHeHTHPOBKM (pailoH cr. Ymoiaokma). ITH 0co0eHHOCTH TO3BO-
JAKT TOBOPUTH 0 BEYTPHQOPMAIMOHIOM XapaKkTepe Iolnepedno-epexpecTHoi
CKIAUaTOCTH, 0 €e «IIacToodpasHoMy NposBIeHHH BHYTPH Gexomopckoi
cepur (['opmos, 1967).

B npejesiax CRJAAAYATOrO Iofgca nonepevHo-nepexrpecTHasn CRIan49aToCcTh
nambomee werxko passmra B Uynmmo-Jloyxexom paitone Cesepnoit Kapenmm
u B Encrom paitone woro-zamaguoit wactn Noabcxoro moayocrposa.

O6parames K 0COOEHHOCTSIM Pa3MeNleHHs MerMaTHTOBEIX MECTOPOH:eHMA.

JInTosmornueckmii KOHTPOIh MEerMaTHTOB, KaK M MeTaMopyHYecKHi, HocTa-
TOYHO HYeTKO ompejpeieH paboramMm mocieaHero jecATmaeTHsa. MyckoBUTOBHIE
IerMaTHTE NPUYPOYCHE K CBHTAM, B COCTABE KOTOPHIX CYIeCTBeHHAsa POJb
OPUHAIEKNAT TIIMHOZEMHACTHIM THeiicaM, KepaMHUecKHe — K CBHTaM, ClIO-
FREHHBIM MPeHMYIlecTBeHHo GuoTHTOBEIMI U amuGonoBriMu rHeficamu. Homm-
JIeKCHBIE MYCKOBHT-KepaMHYeCKHe JKHJIEI BCTPEYaloTesA B CBHTAX pasjipgIHOrO
BeIeCTBEHHOTO COCTaBA.
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O3HAROMIIMCA €O CTPYRTYPHOR OCHOBOW HEROTOPLIX HenGosiee N3yYeHHbIX
MerMaTHTOBRIX MECTOPOReHil. :

Ha ctpykrypmsix cxemax wmecropoasiennii Cyxmu-cennra, Mammnosasn
Bapaka, Jloymkun u Togmro (pme. 1, a—e) 0TYeTINBO BU/IHA COBMENIEHHOCTD
KYCTOB IIeTMATHTOBBIX JRIJI € CEBEPO-BOCTOMHHIMI (@) n cybumporarimu (6—2)
ANTHRIMHATBEHIMI CKRJIAMKAME, HMeomuyn mmpuny 1—3 kM 1 morpymaio-

NE]
lzZ2]2
ld® 3

Pue. 1. TlerMaTnToBbIe MECTOPOMIEHHS B MECTAX BbINOAAKMBAHNA (HONEPedHbIX lepe-
raGax) NIAPHHPOE CEBEPO-BOCTOMHBIX I eyOUIMPOTHBIX aHTHRIMHAIeIl .

a — Cyrmu-censra, 6 — Manunosad Bapawa, & — Joymeru, ¢ — Taguto. 1 — IMErMaTHTOBBIC KHUIIBI,
2 — Gasuthl 1 yabrpadasutel; 8§ — ambubonnTsl; 4 — rHefichl pasdMMHOTO COCTaBa; § — I'PDaHHIBL MEAILY
HEKOTODBIME PA3HOBUAHOCTAME THEHCOB; 6 — 3aferanue cllanleBaToCTi, 7 — pABIOMbL; & — OCH KPYIHBIX
CEBepP0-BOCTOMHBIX M CYDIMMPOTHBIX CRIAI0K: anTaknHaneit (a), ennEanARamgeif (6); 9 — ocH HonepeyHBIX
Hepernion (HaJOH{eHHBIX CeBepo-3alaiHbix H CcyOMepuauoHalbHbIX AHTHHJIMHAJIei ).

mUMECS B BocTouHmX pymbax. Hak oreibubie #<HIbl (6), Tak M HX KYyCTh
(a—2) me BHIXOJAT 3a IPEJIeJbl AHTHRIMHAICI I OTCYTCTBYIOT B PABHOBE/HKNX
CHHKIAMHANMAX, PA3IeISIONAX HOCHeHne (CM., HAmpuMep, 6—e). Munn
BAHMMANOT IOMePevHoe IMOJo/eHne K HiapHupam antnrannanei. Haunbonee
KPYIHBE W3 HIX, [epecexas sjepHbie vYacT AHTHRJIMHAJNEH, TOCTeneHno
BEIRITHMBAIOTCA Ha NPOTHBOMOJOKHEIX KPbIbAX (a, 6). Ha mecroposgennn
TapuHO, KPOMe TOmePevHBX, MPHCYTCTBYIOT TaKike M HPOJOJBHLE, CEBepo-
‘BOCTOUHBIC FKEIB. HYCTHl KNI PasMellenbl B AHTHKINHATIAX HE3aBUCHMO
OT TOTO0, EMEIOT OHNU CHMMETPHUHOe (6—2) WIH HeCHMMEeTPHYHOEe, ONPORHIYTOe
crpoenue (a). Obumeit ;e yeproil AHTHRINHAJel B MecTe KOHIEHTPamul FKILI
SIBIISeTCH BHIOJasRMBanNe UX mapanpos. IlporaikennocTh HHTEPBAIOB TOJTO-
BOTO BAJeTaHis NIAPHUPOB (FOPUBOHTAILHEIX CTYHeHei ImapHnpoB) pas-
omaama: ot 0.5—1 (a, 6) 1o 2—3 kM (6).
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Ha pme. 2, a—e mpepcraBIensl MeCTOPORIEHISA, DPA3MEINEHHEE B CKIaJI-
JaTHIX CTPYKTYpAX, ABIAONIMXCA CBOJOBLIMII mneperubamm cy6mmpoTHRX
¥ CeBEPO-BOCTOYHHIX AHTHRJIMHANBHEX CKIANOR mupmmoit 2—5 wm. s
3aHNMAI0T K IMapaupaM HOCHeJHHX ToNepedHoe Imoloxkenye (a—e): mioliagsb
WX PACHPOCTPAHEHHMH orpanmuena pasmepamm croja. Bomxee ciossnoe crpoe-
HIEe HMET MerMaTATOBLE IOJSA B CBOAAX € ABYMSA OHPOKMHYTHIMI RPBLILIMH.
Tak, uMeoIee BUI PACKPHITOrO K I0TY Beepa merMaTuToBoe moige PuroaarTnel
IPAYPOUYCHO K CBOAY € OOPORMHYTHIMII 0TO-BOCTOYHEIM I JOTO-3aILaj{HEIM

R

Pnec. 2. IlermaTtnroBbie MecTOPOKEHHA B CBOJOBBIX CTPYKTYpax.

a — Hapeanckmit, 6 — IInotnHa, 6 — YkanoB, 2 — Pukonarsa. OGosnadenus Te jke, 4TO Ha puc. 1.

RPBUIBAMHI (2). 9TOT CBOJ — PeayibTaT OCIOKHEHIA ONPOKHHYTOH Ha 10T0-
BOCTOK CEBEPO-BOCTOMHON AHTHKINHAIH AHTHKINHATLI0 CeBepo-3amagHoro
NPOCTHPAHNS, ONPORUMHYTONH Ha I0ro-zamaj.

KHar ciaenyer ma HMBI0/KREHHOT0, MECTOPOMIGHNA CEKYIIMX IErMaTHTOBHIX
PRI JIOKATM3YIOTea Jaubo B CTYNEHEeBHHLIX, JUO0 B CBOJOBHX mepermfax
KPYIHBIX AHTHKAMHAJIBHBEIX CKIAJOK ceBepo-socrounoro B Enexom m cy6b-
mupornoro B Yynuno-/loyxekom nermaturosmx paltonax npocrupanmid. fhmmsr
Je;KaT B AAPAX M HA KPHIIBLAX CKIAJL0K I OPHEHTHPOBAHLI MePHeHIKYJIAPHO
nrapaEpaM craagor. Mopdoremernyeckite 0cobenHOCTH IX cTPoeHHs yOeK1anoT
B TOM, 9TO KUJbHBIE MOJOCTH IONABJAIOINEro’ WX OOMBIINHCTRA OTHOCHATCH
® TpemuHam pacrsikenus (Lopaos, 1971).

Raxoe e MecTo 3aHnMajoT NEeIMATHTOHOCHBIE CBOJOBLIE U HEMOJHBEE
nepuKJAmHAABHbE (OPMBI B cpepHeMacmTabHOIl CTPYRType NerMaTuTOBRIX
paitoros? B coriacum ¢o ¢TPYKTYPHBIME CXEMAMI DTH KPYIHbIe IePHKJITHAIT
ABIAIOTCA BEChMa XaPAKTePHLIMIL HIIEMEeHTAMII IIOIIePeUHO-TePeKPeCTHOIH CRIA/I-
garToct. OHE oTBedaioT mecram jgedopMalii KPYIHLIX AHTHRITHATe cesepo-
BOCTOUHOH (M cyOmmpoTHON) OPHEHTHPOBRY AHTHKIMHAIAME CeBepo-3amaj-
Horo (u cyOMePHAMOHAJNBHOTO) IPOCTHPAHNA.
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B Yynmno-Jloyxckom paitone (pme. 3), rge amTHRIAMHAIHE 060MX Hampas-
JICHHI ABJIAIOTCA CHMMETPUIHBIME, IIETMaTHTOHOCHBIE CBOJOBHIE W HEIOJIHEES
OEePHKIAHATBHEE (POPMEI OTIAMYAIOTCA TpOCTOTON. FHMIE TIPOCTHPAIOTCS
HAPaIeIbHO OCAM HAJO/KEHHBIX CeBEPO-3alajHBIX AHTHRINHAICIH.

B Enckom mermaruronom paitone (pue. 4) HeKOTOpPHIE CBOJBI MMEIOT GoJee
CHOKHBIE (OPMBL IO TOil NPUYMHE, YTO KaK OCIOMRHICMEIe CeBepO-BOCTOYHEIE,
TaK W MHOTIA OCTOKHAKNEe CeBePo-3amajiHble AHTHRIMHAIH HTOTO paiioHa

11
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Pue. 3. Pasmeniense nermMaTHTOBBIX MeCTOPOK/eHHii B IepeRpecTHON CRAaIaTOCTH Yy-
nuno-Jloyxckoro paiiona.

I — OCHOBHBIE IIOPOIOL; 2 — IPOCJIOW ¥ JNH3E ampuboanTOB; 3 — GHOTHTOBHE M amMpubonosbie rueics
XeTONaMGHHCKON CBUTHI; 4 — MIMHO3EMUCTHE 1 GHOTHUTOBBIC THEHCH YYOUHCKON CBUTH; 5 — aM(pnGonTsl
M THEHCH KOT03epCKOH CBHTEI, 6 — TPAHHTONIEL (byrpamenta Gesomopekolt cepmm; 7 — CJIaHIIEBATOCTh,
§ — OCH KDYIHHIX aHTHEIHHANEH CeBepo-BoeTOuRON M CYOIMUpOTHOW OpHeHTHPOBKN: ToXAHCKOMH (I,
Hoaspuoit (11), IepTusapakckoli (II11), BamkeHcKol (IVa), ManuroBoBapakckoii (IV6), Katuuckoit (V),
Jloymexkoit (VI), Bexxoaepcroit (VII), I0nosepckoit (VIII); 9 — ocm CeBepo-3anafiHbIX aHTHHIAHAJeH:
Croponunckoii (A), Xuroropckoi (B), lllaTroBoGopCKOH (B, Hmxnenynourckoit ('), ITonoBoHaBoioR-
crolt (), Bymauxunckoit (E), Buuesapaxcroit (7K), ILIOTHHCKOI (3), MARTHABOJIOKCKOI (H), HocTenbHO-
osepckoli (K), I'pugnuckoii (JI); 10 — HYCTBI NEerMATHTOBBIX H{HJI.

3/eck Hecummerpudusl. Ilepsrie ompokmnyTs Ha I0r0-BOCTOK, BTOPLIE —
Ha toro-zanajg. Ecam mecmmmerpmuna TobK0 CeBEPO-BOCTOUHAA AHTHKIMHAID,
RIIBHEIE TIOJISL B APAX aHTHKIHHAIHE HMEIOT TO ;K€ CTPOEHHE, UTO M B Hape-
aun (Cykmmu-ceasra, Bricokoroperoe mectoposkienne). Ecan necmvmerpuanne
o0e aHTHKIMHAIH, ;KIIbHEE MO8 0OJee CILOMHEL (Puromarsa, Crammonno-
eHCKHIT CBOJ).

B Emnckom paiione masecTnsr, kKpome Toro, CTPYKTYPHL, KOHTPOJIHPYIOMUE
pasmemienne MOPOOTOTHYECKH CIOMHHX IUIACTOBHX KWUJ I[ErMaTHTAa. DTo
VUACTEH KPYTHIX HONEPETHBIX YCTYNOB IIAPHUPOB CEBEPO-BOCTOYHHX AHTH-
KIHHaed (BePTHKAJIBHBE (CTYIeHI» IAPHIPOB). YCTYIBl OCH0;KHEHE J[O-
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MOTHATeABHEIME CRJIATKAMH, B KOTOPEIX IETMATHTHL BEIOJIHSIOT II0JI0CTH
orcmoennsa (JleitpoitBa, Paryrwame, llaiioiiBa).

O6patmMca Temeph K 0COGEHHOCTAM CTPYKTYPHOTO TOJNOKEHNHs TIIaBHEIX
MerMaTATOBEIX pailonoB cepepo-samaguHoro bBeroMopbha.
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Puc. 4. Pasmemenne nerMaTuToOBBHIX MECTOPOMIEHHH B IEPeKpecTHOH CRIATIATOCTH
Enckoro paiiona.

1 — meJIoYHEe M YIBTPAOCHOBHEE Mopoasl HOBIOpPCKOTO MaccuBa; 2 — panHelokeMOpnilcKHe OCHOBHBIE
TMOPONE, 3 — CJIOM M JNH3E aMpuOOTATOR; 4 — OMOTHTOBEIe W aM(puboI0BEEe I'HEHCH CelTHHCKON CBHTHI;
5 — TIMHO3EMHCTEIe W GHOTMTOBEIE THECH PHKOJATBMHCKOM CBHTHI; 6 — OMOTATOBBIE M TJIHHO3EMHCTHIS
{09epYeHLl nYHKMUPOM) THeUCH KACCHACKON CBUTH; 7 — IJIMIO3eMHCTHE I OMOTNTOBHE IHeHCbl eHCKOM
CBHUTH;, § — T'PAHNTONAL W THeifco-rpaAnTel dyAmamenTa Oemomopckoil cepmu; 9 — OCH KDYHHBIX aHTH-
KIHHATBHLIX CKIANOK CEeBepO-BOCTOMHON opmeATHpoBKN: Cymmmcenbrmuckoii (I), IImprmeapckoit (II),
Hyponruuckoit (I1I), BepxHeceitrnackoit (IV), Bricokoropekoit (V), Haccuuckoit (VI), Kpyroropcroit
(VII), IIpuosepuoii (VIII), I0mxuaoralitmackoit (1X), Kpacusoroperoil (X), Kalitoukurckoit (X1I), T'ope-
goropekoit (XII); 10 — oCH AHTWKINHANEH ceBepo-zamajiHoil n cyOMepHIHOHANBHON OPMEHTHDOBKM:
Hpyraoropekoit (A), Jetimnuckoit (B), Ilaraoiickoit (B), Hopcroit (I'), Mymrragaperoi (1), I'pobTYHAPOB=
cKoit (E), OBpamHoTopckoit (JK), Eua-Pakonmarsunckoli (M), Memuyroperoif (K), Ynomoxmexoit (JI),
Qymbosepckoit (M); 11 — KYCTHl IerMATHTOBBIX HKMJI.

Rar yme ormewasnoch, mepexpecrHas crIaggaTocTh B mupejenax beio-
MOPCKO#l TerMaTHTOBO HPOBWHINE OTIMYACTCA HEOJUHAKOBOI CTENEHBIO
npoaBnennsa. llepexpecrnas cwaaggaTtocTh HamboJee NHTEHCHBHO PpasBHTA
HA JABYX NPOCTPAHCTBEHHO Pas0bMeHHHEIX TEePPHTOPHAX, OfHA N3 KOTOPHIX
0TBEYAeT CeBePO-3aUAHOI YaCTH IEerMaTHTOBOH mposmimun (oro-samag Roib-
CKOT'0 II0JIYOCTPOBA), Ipyrag Jesur oamee K ee wxmunomy oxoggannio (Cerep-
mag Hapenus). Bechma mpmmeuaTenbno, 4To MMEHHO C 3THMH CTPYKTYPHBRIMI
ofIacTAMM IPOCTPANCTEEHHO COBMEIIEHH J{Ba MIABHHIX MerMATHTOBHIX paioHa
nposurtun — Enckmii ma cepepo-samajge um Uynmao-Jloyxeknii B 10:KHOK
gacTn (pHe. 5). Haspammnie ropmo-nmpombiiiennse paioHEl pasgeJleHsl TPYT
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OT JApyra INIONaJIbI0, TJe IMepeKpecTHas CKJIaJ49aToCTh HposBiena ciabo.
MBBECTHMG 3/1eCHh METMATHTOBRIE RUJILI HE WUMET MPOMBIIIICHHOTO 3HAYeHMA
HA MYCKOBHT U KepaMHUeCKOe ChLipLe.
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Pue. 5. Cxema mnonepevHo-nepespecTHOIl CKIANYATOCTH H pasmelnenie rIaBHBIX nerma-

THTOBBIX KYCTOB ceBepoO-3anajHoro BEJIOMOPBH.

1 — MeTARYJKAHATH ¥ MeTA0CaJKH paHHero Kapeamd; 2—35 — OejoMopcKas cepma: 2 — GHOTHTOBBIE M
ampuGoonkie THelCH, 3 — JHHSL ¥ Tpocaon amMPubonTon, 4 — IINHOZEMHCTbIC rHefich, § — ampndo-
JMTH W THechl KoTO3epeKoil CBMTH 6 — FPAHMTONAE HepacuJeHeHHble, 9acTbio raeficnpunupobannbe
(pynmamenTt Genomopekoit cepmm); 7 — CeBepO-BOCTOYHBIE CKIAMKH: AHTHKINMHANN (a), CHHEITHHAIN (6);
8§ — COBepO-3AMAIHBIe CRIAAIKI: auTHRjnHaMin (a), CHHRIHIALIL (6); 9 — KYCTHl ITerMaTUTOBBIX HMJL.

KoporTko 0 HEROTOPLIX BHBOJAX H PEKOMEHJATIMAX, CJACAYIOMIX M3 Pesyib-

TATOB MCCTETOBAHMA. :
BuyrpudopMammonnsii  XxapakTep MmepeKpecTHoii criagTaTocTdH W 3aBH-
CHMOCTEL OT ITOCJeIHell MerMaTHTOHOCHON TPENIHHOBATOCTH HPHBOAAT K 3a-
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KII0Uennio o «ractoobpasnoii gopmey nermaturosoii npopunnmun. [lockonbry
rueiicoBasg TOIMIA MMeeT oOIlee NoJ0roe najeHne Ha ceBepo-BOCTOK, TO MOMHO
NPEeIOT0KATE «CJeloe» MPOoJoJkenne B 9TOM HaOpPaBIEHNH CIHOT0HOCHOI
NPOBMHITAN 0] HEOPOJYKTHBHBIMI TOJIAMIL

Ilpyroii BHEBOX Kacaercs NPAKTHYECKOTO IIPHMEHEHWA YCTAHOBICTHEIX
3aR0OHOMEPHOCTEIT,

3aBUCHUMOCTH pasMenieHnda RYCTOB HerMaTUTOBLIX YR 0T COYeTaHWA KPYIl-
HBIX B3aHMHO TIONEPEUHBIX AHTHKIHHATLHEIX CRIAI0OK TO3ROIAET 0bocimoBanio
I'IOJIOIUETH K BOIIpocaM TIPOTHO3WPOBAHMA W HMOHNCKOB KYCTOB IICrMATHTOBBIX
JKIJT, BKJIIOYAA KYCTH B ciaemom zajerannu. [leificTBeHHELI NMporHoz W Iene-
VCTPeMIEHHOCTh MOMCKOB MOKHO 00ecmednTh, ONMWPAaAch Ha TeoMeTpuYecKne
38KOHOMEPHOCTH, CYVIICCTRYIONIFE B TMOCTPOCHUH HEPEKPECTHON CRIAANYATOCTH.
Taxoit momeK BKIOYAET MOCJAE0BATENbHOE U3yuenne MopHoTornm (M mpesise
BCero ImoBejienmns lﬂﬂpl[HpOH) CeBepo-BOCTOYHBIX AHTHKJINHAIeH BIOJIb HX
HpoCcTHpPanHA € IEJALI0 BBJIGJTEHHA YYaCTKOB, CTPYKTYPHO IEPCHeRTHBHBLIX
na nerMaTuToBbIe JKHUJILL, Eenn B CTPOCHMHN YCTAHOBJEHHOI'O CBOJA WJIH HEIOJI-
O MePURJINHAIN 0 JIAHILM NPOXOJKH 0/iH0-[BYX CTPVKTYPHEIX CKBajKIH
YYACTBYIOT MOIIHBIE CIOH NPOJAVKTABHEIX HA MYCKOBHUTORBBIE TTETMaTUTEI ITOPOJL,
TO0 B I‘JT_'\-’ﬁHI]aX CBOJIa MOYRHO TIpeamoJgaraTh CyHecTBOBAHWE TPYIIELL CJACIBIX
TMerMATHTOBKIX KW, pentabembnuix Juia maxTooi paspaborkn. B atom cay-
yae MONCKHN HErMATHTOB CJIeyeT IPOBOAHTH € HOMOILBI0 HPOXONKHI Tpodmmei
HARJIOHHBIX CHKBA/RKHH.

E.ODUYVHEAH A

CTPYRTYPbL N NETMATHTOHOCHOCTDH
CEBEPHOI KAPEJ/INN

B peayisrare jeTarbHOI0 TeQJIOTHIECKOr0 KAPTHPOBaHUA OeI0MOPCKOTO
rommrexca nopox Ceseproil Hapeamm mpepgcraBigeTca BO3MOMRILIM B apxeii-
CKOM MPOTEOCHHRJINTAJIN BBIJICIUTH TPH TJHABHBIX JTalma TEKTOHMYCCKHUX Je-
hopmanuit, OTIAHYAIIUXCS TUIIOM CKAAJUYATBIX CTPYKTYP U PasphBIBHEIX Hapy-
].lleHHﬁ, KOMIITEKCOM MarMaTHYeCKHX TopoJg OCHOBHOTO, VJILBTPAOCHOBHOTO
H KHMCJI0T0 cocTaBa M YCJAOBUAMH MeTﬂMOplf)I{BMﬂ.

ITo pemecrBennoMy coCTaBY cpejan GEIOMOPCKOI0 KOMIIIIEKCA TOPOJT BHIJIe-
JAIOTCS 0CAJ0YHO-BYIRAHOTeHHAsA 1 Teppurenuas dopmamun. Ilo npmuaroi
CTPaTH(UKAEN B COCTAR TEPBOH BXONAT 3amajinad, KOTO3EPCKas, XeTo-
JaMOMHCKag, arTo3epcKasd M Kepercras csutol. [Ipegcrasmrensivu Teppuren-
HOH (opMamum ABIAIOTCA MOPOABE gynumckoii csurel. Cpepm mopoj, chararo-
mux (GopMannm, BeAyHiagd pPoJdb IPHHAICARHT BYJIKANHTAM OCHOBIOIO CO-
craBa (coppemenmnie aMgmuOoanTR). 3a cUeT PaspymenmsA MEPBUYHON KODBI
BazanbTosoro cocrasa (Mpomosa, 1951) ofpasyiores ocajjounble OTIOKEHIA.
3a cuer nJIaBIeHNsA BYIKAHUTOB — NaNNHreHHBe am(ubor-omoTuToBsie 1 610~
THTOBLIE IHOPHUTHE M AMOPTO3NT-aM(pUGOTOBLIT KOMIIEKC ITOPOJIL.

IlTepruiit me puopg apxefickoit TPOTECOCHITRINTAIN XaPaKTEPUIYETCH
passuTHeM HeDONBIINX II0 AMININTY/e DOJHATHIH, ABIAIIINXCA WCTOTHIKOM
paspymenna mopojg HDDBH‘I]IOﬁ KOPHI 1 MAaROILIEAHUA O0CaJIKOB B pPas/ieiH X
ux uporubax. B mnpouecce obmero morpyskenus HpoHCXoAnT (opMHpoBanme
HOPOJT BLIJIETEHHEIX CBAT. B aroT mepmojy OPMIPYIOTCA PErHOHAILIME CTPYK-
Typel nojEATH — Sanaxno-Horoseperoe, Hmerybero-Repercroe, Bogpekoe,
I'pupnuckoe (B mpegenax ocagodHO-BYTKAHOTEHHOH (opMalui) 1 morpyske-
HIf — JHTO3ePCKUil mpormd (Takske B IpeJieax 0CagoTHO-BYJIKATOTCHHOM
dopmanmm) m mpupasaoMublii mpornf OGexoMopHA B Tpejesax TeppureHHon
dopmanum (IyTHHCKON CBATH).
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Craajuarsie jeopManun BhpasKkeHsl B BH/AE U30JAMPOBAHHEIX IPOOJIBHBIX
ANTHRINHATLHBIX W CHHKIHHAIBHBEIX CKRJIATZOK (TOcaegnme Ipeobaajaior
B TepPHIeHHOM opmannm) cepepo-sanaamoro mpocrupamus. Ha cospemenmon
YPOBHE cpe3a oTH CKIa/ KK HabarofaioTes Ha IIOMa/ N PasBuTus obenx Gopma-
Ui B BUAE OTHAENbHLIX (JparMeHTOB.

Ha rpanmmmax pasjenoB moguaTHil H TPornGoB HAMETAETCS 3aM0KEHIE -
HeiHO-BUTAHYTHX raybunnnix paszomos C3 m CB (cySmmpormoro) mpocrm-
panuii, pasduBaONAX B MOMEHT WHBEPCHH (LOJHATHA) MOPOIH (EIOMOPCKOTO
KOMILIEKCA HA KPYyOHBe OJI0OKH.

s maganenoil crajgum apxeiicRoil IPOreoCHHKIMHATH XapaKTEPHO He-
O[JHOKpaTHOe W3JIHANNe BYIKaHWUTOB anjesut-Gazambrosoro cocrasa (Ilyp-
knH, 196Y9), nanmume cmnmoB raGépo-nMpOKCEeNATOB W 0OpPa3oBaHNe NaTHH-
PeHHOro amoprosuT-aMpuboauTOBOTO KOMILIeKca mopox. llpemwymecrsemnmnoe
Pa3BUTHE BYJRAHATOR OTMEYACTCH B KOTO3@PCKOM, XeTOIaMOMHCKOM i DHT03ep-
cKoii cBHTAX (mmprHa 3axBara maomaxn 4—8 km). O6pazopanyme aHOPTOBUT-
aMPEOOINTOBOr0 KOMIVIEKCA T COMPOBORAIMAX ero cybmenounsx amdubo-
JHOBHX B amfuboa-GMOTHTOBEIX I'DanmuTOB, TPEANOJATACTCS 334 CUET COBMECT-
HOTO HOTPY/KeHHA M INIABJISHUA TIJIMHMCTEHIX OCAJKOB M BHEAPEHHA B HIUX
6asuToB. AHOPTO3UT-aM(PUGOIOBEIL KOMIUIEKC TOPOX B COIPOBOKICHAN Tab-
OpO-MHPOKCEHUTOB NPOC/IS/KABACTCA 10 TJIYOMHHLIM 30HAM PABJIOMOB BO BCEX
BblJleJIeHHILIX CBHTAaX.

B mepmos ofmero morpy;kenus mopoms, claraiomue 06acTH MOXHATHIL
W mpormboB, WCULITHBAIOT TPOTPECCHBHENL PETHOHANBHEIL MeTaMopdmam
u vyacruunoe miasienme. OGpazoBamHble B OTOT IIEPHON MeJIKO3ePHUCTHE,
MACCHBHEIE TI'HECHl Pa3JMIHOTO COCTABA M AMPHOOMHTH TPAHYJIATOBOM WM
Oumsroli K meit gamum meraMopduEaMa M IAXMHTENHEe aHOPTO3MT-aMPuOOI0-
Bble TOPOJEL OTMETAIOTCH B BHUIEe DEIHKTOB BO BCEX BHIIEISHHEIX CBUTAX.
Ycaosusi nx obpasoBaHma onenuBanTesa B 640—680° C m 6.5—8.4 kbGap.!

Bropoit mepmoa mekronmieckux medopManmii pasBHBAETCA B CTa-
AU HEBEpCHM (MOIHATHA). B megxoM IS BTOPOTO ITATIA TEKTOHTIECKIX
fedopmanmii xapaxTepEo o06pasoBaHHe CTPYKTYP NOJHATHA, O06PaMIAI-
mMAXCA TeKTOHHYecKuME 30HaMH. CoBMeCTHOE Pas3BHTHE CTPYKTYDP MOTHATIHA
W DAYOHHHBIX 30H  DA3JIOMOB NPUBOMMT K 0OPABOBAHMI OJ0KOBEX CTPYK-
TYD. ‘

Ha nsywenwoit mmomann B pernmomaabHOM MacmTafe BEEIAOTCA TETHPE
Gaoxra: 3anajno-Korosepekmit, Yynuncknit, Xeromambuucruii n Kusry6ero-
Hepercrmit. 3 aux 3anagno-Korozepermit u Xeronambumcrmit O PHIOTHATE
00 OTHOUIEHNIO K OIOKY, CI0KEHHOMY IOPOJAMHU YYIHHCKON CBHTH. Hunp-
rybero-Heperckuit 6i0k, mMo-BEAHMOMY, NIPHTIOTHAT W HAABHHYT HA MOPOJBI
xeroqaMOMHCKOH CBUTEL (CM. BRIeilky).

B paitorme maywennoii mromajm Ha ¢oHe PErmONATLHHX CTPYKTYP IOTHA-
tmit | nopanka (KmsryGero-Keperckoe n 3anaano-I{orozeperoe), paspmBaores
crpykryput moguataa [I mopsajpka. 06 stom cruueresbCTBYET H3MEHIHBOCTD
9IeMEHTOB 3aJleTaluA CIaranmux nx mopoq. B xeronambmuckoii ceuTe K CTPyK-
rypam nopaataa 11 mopajgka ornocarca I'mpeacGopekoe, IMocrensnoosepekoe;
B rorozepekoii ceure — lO:uo-Tagnnckoe, Bamencroe, IabGoscrkoe; B uy-
mnackoit — llarkosoGoperoe, Hapeasckoe, Tomgmuckoe, Exkmsapakckoe,
Komeomonnckoe, [lapmuoropexoe m ap. Ha ofpasosamme sTHX CTPYRTYP
B _TIOPOZAX YYUMHCKON CBATHL HMET BINAHNE, MO-BHAUMOMY, CTPYKTYPHI
IT nopsanka, paseutThle B mopogax KoTosepckoit ceuTh. Ilpoctmpanme cTpyk-
typ | mopagka — cemepo-zamajmoe, Il — mepmumomajbHOE M ITHPOTHOE.

1 Biech m mamee P-7 ycioBus 00pasoBAHNS THEHCOB II LErMATHTOR LPUBOIATCHA
nmo paaasiM . M. ApyrioHoBa, CBeJieHHS II0 NaXUHTeHHHM IIOPOJAM 3ANMCTBOBAHEL
y H. HU. KpusoBopcxkoit, reofmanueckue nammme — y I'. 1. Menamena (order Ilemrpans-
Ho-Yynunekoit maprmm 3a 1971 r.).

154



Ilpmunnoit o6pasoBannsa CTPYKTYD NOAHATHA ABJIAETCH, BEPOATHO, HAPYIIe-
WHe TAYOMHHOTO PABHOBECHA, NPHBOJAIIETO K BCIUILIBAHHIO ‘M ONYCKAHMIO
TOPOS.

Xapaxrepuoit ocofennoctsio crpykTyp 1l mopsaka ABiasercs nx cromuoe
payTpennee crpoenne. flxpa crpyrryp 1l mopsaka B wynmmucKoil ceuTe cio-
‘epeHE GHOTHTOBHIMI MEJIKO3ePHHCTHIMI THeifcaMm («cyXxapm»), TepMOIIHaMB-
qecKyMe YCIOBHA 06DPa3oBanua KOTOPHIX, KaK yike oTMeYanoch, 6amakm k rpa-
nyauTonoit ammm meramopuama. flapo I'mpsacGoperoil CTPYRTYpPH IT mo-
pAIKA B Tpefeiax KePeTCKoil CBUTHL CIO/KEHO MAJMATeHHLIMMA amuboi-
HHOTHTOBKIMI THEHCO-THOPHTAMI W MEJIKO3€PHHCTEHIMH JHH0T-GHOTHTORKIME
THeilcaMn.

Brrmeorseuennse cTpyrTypsl 11 mopsagka oGBYHO CONPOBOK/IAIOTCA 00-
PAMIAOMMUMEA TEKTOHHIECKUMH 30naMi. TeKTOHHYEeCKHe B30HEI KOHTDOJMPY-
J0TCSL YABTPAOCHOBHEIMII M OCHOBHEIME TOPOJAMH JPY3HTOBOIl cepum (mepu-
onuTH, Tab6po-mepmoxuTs, Tab0po), MATMHTEHHLIMM TOPojamMm (TPaHuThl,
amIETH) W XAPAKTEPU3YIOTCA DPA3BUTHEM HATOKEHHON MONMepedmnoil CKIaj-
aTOCTH, BOSHHKHOBEHME KOTOPOil CONPOBOKIALTCA TpeodpazoBanmeM MexKko-
3ePHUCTHIX THEHCOB B CPeJHe3ePHACTHIE I0TOCYATHIE rueiicsl aMmduboanToBOI
damun meramopguama. XapaxtepHoii 0C0OeHHOCTHIO ITONEPeTHON HaAl0KeH-
noit ckaamggatoctn [1—II1 mopajgkoB ABjisieTcAs TO, 4TO OHA Pa3BHBACTCHA
BO6IMAN TOSCOB OCHOBHHX IOPOJ APYS8NTHBOIl cepum, B Ipejelax PasBUTHIA
TeRTONMUECKHX 301, He 3aXBaThBasg Beeil mMomuoctn cBuT. Pasmep eriaagor
0.6—1 xm, mpoctapanme cybMepHAMOHAIbHOE W cyOmmporioe. Ycaosua 06-
pazoBaHmA CPeHE3ePHHCTHX IIACTHYHBIX HUMIOT-GHOTHTOBLIX WM HHHAOT-
aMpu6oa-GHOTATOBLEIX IHECOB (MUTMATHTH JIHOPATOB M aMmuboanToB), cira-
PAIOMUX HTH TEKTOHMIECKHE 30HBI B MPEIeTaX KOTO3ePCKOil, XeToqaMGnHCKoil,
samajmoii 1 keperckoit cur, onennsaiorea B 5507 C m 5—06 wbap; cpennesep-
HECTHX IUTACTAYHBIX JIMCTeH-TPAaHAT-0MOTHTOBBIX, GMOTHTOBBIX, HHOT/A ¢ MyC-
KOBHTOM, rieiicoB (Tymmuckas csura) — B 610—640° C m 6.4—6.9 xbap
(kmannT-aTbmanannosas cybdanus amdndoamronoii dasum). B somax pas-
RETHA TaTHHTEHHHX PPAHUTOB, AILIMTOB OTMEUAIOTCSA PEJMKTH MePBHTHEIX
MelRo3epHICTHX THeiicoB. llo reomanyecKnM JaMHLIM TEKTOHHYECKHE 30HLI
PUKCHPYIOTCA TOBBIMIEHHEIM TOPH30HTANBHBIM TPagnenToM Ag, HOHMKCHHEIMA
SHAUEHTAMA p,, TOACAMH IOJOKHTETRHEIX anovainuii Az (Kmsrybckmit nosc,
UgajoBCKHt moac | Ap.). MOIHOCTE M IPOTA/KEHHOCTh TeKTOHHIECKIX 30H
ofpaMIenua 3aBUCHT OT PasMepa MOJHATHA, MHTeHCHBIOCTH IPOABICHIA TeR-
TOHMYCCKHX JIBIZKEHNH I CONPOBOKAAONX WX TAYOHMHHHIX MarMaTmdeckux
MO POI.

Bueppenne MHTPYSUBHKIX HOPOJ YIbTPAOCHOBHOTO M OCHOBHOI'O COCTaBOB
JAPYBATOBOiT CEPHE MPOMCXOAMT BJOJL IPONOILHEIX PA3IOMOB TIyOUHIOTO
sagoennsi (10 KOHTAKTAM CBHT). BJ0aBL 9THX jke pasioMOB (HKCHPYETCH
MHTEHCHBHOE Pa3BUTHE NPOIECCOB TPAHNTH3AINM ¢ 00pa30BAHWEM MHTMaTH-
TOB W AWATEKTHT — T'PanuTOB. BEJIEIsI0TCA ABe TPYNNE TpaHATOnNAOB: OHO-
THTOBHE TPAHMTONAB W JIBYCJHIOAAHEE TpaHuTH. Kaskmas nu3 BhHIEJCHHHIX
rPYONn TIpaHUTOB 00pasyercs: B Pe3yJbTaTeé AHATEKCHCA ONpejeleHHbIX
MeTaMopPHIeCKHX WOPOH, TeM M 0OBACHASTCHA JTORANM3AIMA AX M CBA3AH-
HEIX ¢ HUMH TIerMATHTOB B PasHbBX CBATAX OeJ0MOPCKOro KOMILIEKCA
mopoy. Cramosienne GHOTHTOBHIX I'PDAHUTOMIOB IEPBOM TPYHILL IPOHCXO/NT
B OCHOBHOM ABTOXTOHHO, a JIBYCJIOAHEE TPAHATH ABIAITCA IIepPeMeleHHBIMI,
“Tak jKe KAk W cBAzanmeie ¢ mmmu nermatntel. OGpasosanme u oTjexenne
NerMaTHTOBOTO paciliaBa IIPOMCXOHT Ha TO3JHHX CTAJMAX aHaTeKCcHCa,
TAK KAK TMerMATHTOBLIE RUJE CEKYT BCE PABHOCTH CBABAHHLIX ¢ HUMH TIepe-
MemEeHHKX TPAHATOB, a4 He ABIAIOTCA MePBHIMH 1 eIHHCTBEHILIMH BHIIAB-
KaMH. .

[Ipu perajpHOM WBYYEHHH CTPYKTYP NOJHATHA YAAJ0CH BBHIABATH 3aK0-
FOMEPHOCTH DPA3BHTHA IIPOMECCOB TpaHHTH3AIUN.
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Texronmueckasa B3o0HA, obpamadmas cTpykrypy wnopuatus [llarkosa
Gopa, saxpareBaer mopoasl 9—12 ropusonros uwymmncroi ceurtil. Copepsia-
HHE JIeHKOKpaToROoTO Matepmata m gopMa ero mposiBJIEHHA B NOPOJAX ITHX
rOPH3OHTOB 3aKOHOMEPHO CMEHAETCH OT nepudepui TeKTOHHYeCKOW 30HBI
Kk ee mentTpy. Iopomm, craraomme 9-it m 12-if ropH3oHTH, pacHOIOKEHITbIE
Ha mepudepun 30HB, pPaBHOMEpPHO 00OTANEHbl JeHKOKPATOBEIM MAaTePHAJOM.
JaTeM K HenTpy 300 B THEHCAX OTMEYAKOTCS IIOC/OMHEE BHINIABKN AILJIATA
(10 m uusnr 12 ropusonToB), TOrjla Kak B 1edTpe 11-ro ropnaonTa KOHIEHTPH-
PYIOTCsI TIerMaTOM/HEIC MUrMatuTh (mojgocuartnie rtoeitcsr). Tawum obpasom,
OTMEYAeTCH B30HAJBHOCTH, BHIPAKEHHAS B U3MEHEHHI pPasMepOB KpHCTANIOB
u MOp(i)O.‘l()I‘lHI MeTaTerTa.

B samapgnoit wactn rerronmueckoii 3omer obpammaenms lllarkosobopckoro
MOAHATHA, B CJAATAIONNX €€ THelcax He OTMeYaeTcsi BHIIED:KANHOr0 30HaJb-
HOTO pacHpejieJeHus HerMaToujgHoro meratexta. Jleiikokparosnii marepma
B 9T0il HacTH TERTOHMYECKOIT 30HLI NpPeACTABIeH B BHAE HOPOHPOBHJIHBIX W
JHH30BWIHEX obpasoBannit ananToB. Monomunepanabnnii mopdupodiacres
OTMEYAETCS B HE3HAUNTEJALHOM Kojnuectse. CpepHesepHHCTHE IOJ0CUATHIC
AHCTEeH-TPAHAT-GIIOTHTOBBIE T TPAHAT-OMOTHTOBLIE THEHCH OTMEYAOTCH B BHJE
peankToB B paiione Pobaxro-Baparm, socrounee mu 1o:kuee o03. J[loxroro.
Ilo reofmsmueckum gaimHbIM, 3/1eCh NPOXOAUT NOBHIIICHHBI TpajHenT TIpaBu-
METPHYECKOTO I10Jf, KOTOPHIl YKaswBaeT Ha HAJHYNE KPYIOHOTO TEKTOHH-
TeCKOTO0 HapylleHus.

Orvevenmasg 30HAJNBHOCTE B PACIIPEIEJCHIN JIEHKOKPaTOBOIO MaTepuasa,.
HO-BIJIUMOMY, OTPa/kaeT B HOPOJAAX PasJudgioe cojiepskaHie BOIOrasoBBIX
PacTBOpPOB M CBA3AHHYK) € HHMH CTEIeHb H[i006])a303él]l[lﬂ noposm. Baaro-
NPHATHEIME [OPOJAAMIL JId 00pa30oBaHUA MYCKOBHTOBHIX HETMATHTOBBIX KM
ABIAIOTCS TOJ0CUATHIE AHMCTEH-IPAHAT-GIOTHTOBBIE THEHCH, HCOLITABIINE B MO-
MEHT TedYeHusi M II])EOG})H(?()BH"IEH HAJOMEHHYI0 NOonepeyHyrn CRIaI4aTocTh-
cyGmupoTHoro MW cyoMepuAMoOHaNbHOT0 HATpaBJIeHHI,

Ha wmecropossnenuax Hapeasckom m Togmmo, xpome mojaocdateix rHEH--
COB, PasBUTLIX B BHU/E NPEPLIBHCTLIX, He3HAYNTEeIbHOIT MOIOIHOCTH IJacToB,
HerMaTou/HLIl MeTarvekT IposABIeH B Buje mopdupodiact miarmorgasa.
Takue ywacTiu rHefCOB TaK/Ke HpeTepneln CHJIbHHE npeodpasoBaima W AB--
JAIOTCA  IePCHeRTUBHBIME  JIJIA HAXOMRICHHA MYCKOBHUTOBBIX IErMaTHTOBBIX
SKILT.

B wouryp rertonmueckoil 30HB oDpamieHns CTPYKTYpL mogHatas [up--
Bachopa BXOJAT 4-i W H-if TOPHBOHTH XETOAAMOUHCKON CBHUTHL. 3J€Ch Takike
B CTPOCHWH TEKTOHHYMECKIX 30H BeIYLas pOJb NOPHHALIE;KHT YIbTPAOCHOB--
HBIM 1 OCHOBHBIM 110 POJIaM, npeoﬁpaaunanuhm cpegHese pHICThIM OMOTHTOBLIM
n onugor-ampudoa-6noTHTOBLIM  rHeiicaM  aMOuOOINTOBOH WM ANHAOT-
ampuboanronoit dannit mMetamopdusma. Cpeanm aToro KoMIIEKca mpeodpa-
30BAHHBEIX THEHCOB OTMEUAIOTCS PEJINKTH HEPBIYHKLIX TEMHO-CEPHIX MEeJTKO-
3ePHICTHX OHOTHTOBHIX rHeiicoB 1 amfubon-dmornroBrix amopuron, Con-
MECTHO® HAXOMAJ[EHHe TOpPOA, pa3dHYHAIX 1[I0 MEXAHHYeCKHM CBOMCTBAM,
Apiagerca GaaronpuaTHOR cpepoil JiA 06 pasoBaHIs KOMIUIEKCHBIX IerMaTi-
TOBHIX k. B omnacTmannix mpeofpasoBannnX THEHcCAX HPOCTHPAHME TIer-
MATHTOBRIX SKINI MEpPHIHOHAJBHOE, HPH MEpexode B PEJNKTH e PBHYHBIX
mopojJ MeHAeTCA Ha CceBepo-salajinoe.

B mopojax Keperckoil ¢BATH HaJHYHe MOSCOB OCHOBHBIX HOPOJ B COYETA-
HHI ¢ OHOTHTOBEIMHI AHATEKTHT-TPAHHTAMHE #BJAETCSA OJATOIPHATHOH Ccpe-
ol s o6 pazoBaHMA KepaMHYeCKHX MerMaTHTOB.

B mesom paspuiBHBIC HapyHNIeHHA WHBEDCHOHHOTO TIEPHOAA Pa3BHTIHA
apxeiickoil HIPOreoCHHKJIHHAJIN XapAKTEpPUBYIOTCA  ONPEJeJIeHHON  CIenu-
pmanocTpio. OTAnYNTe BHOE HX 0CODEHHOCTHI ABIACTCA TO, UTO IIPH TEK-
TOHHYECKOM JIBHYKEHHH OJHOBPEMEHHO PAa3BHBAIOTCA NPOIECCH MarMaTusma,
HAJO0;KEHHOT0 MeTaMopduaMa u nonepeunoii ckiaggaroctu 11 u ITT nopagkos.
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Pasmepsl TeKTOHHYECKHX 30H COM3MEpPHMbLl € pasMepaMm CTPYRTYP TTOZHA-
“TISi, MOIIHOCTL OINPEJIeAeTesi HHTeHCHBHOCTHI0 BHEJAPEHHA WHTPY3HBHBIX
Mo poz.

Tpermil Tepuoj COOTBETCTBYET HEPHOJY CTAHOBICHUA apXeicKoi
IPOreoCHKJINHAIN 1 PABBHBACTCA B YCJAOBMAX ikecTKoil cpepsr. B oror me-
puog B ]')OSYJII:TEITG MOBTOPHBIX I‘leﬁ'ﬂﬂ}lhl){ oJIIJTaBoK 1Mo HHPOTHBIM pas-
JomMaM HaGmmogaercs mnepeMelienne 0JIOKOB IOPOJ B TOPH3OHTATBHOM I BEp-
TUKAJBHOM HanpaBleHHAX (cTagmsa mnepemenienns 610koB). ['eosormaecki
9T0 TOJTBEp:IaeTcda CMEmeHmneM KOHTaKTOB BbhIAETCHHLBX CBUT, Cpe3aHnem
TOPHU30HTOB, TBOMO])@O.HOI‘H‘]ECHHMH " I‘BO(I)T’EBHTIECHHMH JaHHBIMH — OpHeH-
THPOBKOIl 03ep, 3aJUBOE U §0J0T, TOHIKCHHBIMI 3HAYCHIAMN (). B nawannb-
HyI0 CTajHi0 HTOT0 HepHoja mpomcexojnt obpaszosanme ckaajgor IV mopsajka
W 30H BTOPHYHOTO pacciianmeBamd, KOTOpPbIE CERYT CJaHIeBaToOCTh rneﬁcon,
BOSHUKIIYIO HA MEPBOM-BTOPOM draie passurma. Onm mpejcTaBieHsl KpyIHo-
KPHCTAIMYECKIME JIHCTEH-IPaHaT-6HOTHTOBBIMII PHEHCAMI € XaPaKTePHBIMIL
HOMOCYATHIME TERCTYPAMH, BOZHHKAIOMIMH 34 CUCT TPOCHOER JeiKoKparo-
BOr0O MarTepmajia opTOTeKTHTOBOI CTPYKTYPhi (TYIHICKAH CBATA). JTH CRIAJKI
W 30HbBI PasBUTHI TOJBRO B IIpelejax TERTOHMYECKUX 30H, (JG]JHI\IHHIOHJ,HX
crpyrrypnl nojgusarus [l mopagka.

C mopHaTHEM W Tepememenmes OJ0KOB HOPOJ CBA3ANO PACKPLITHE Tpe-
LM, TOATOTOBICHHKX HAJ0;KEHHOI CRIAZIATOCTHIO, W 3aM0IHeHNE IIX Ier-
MATHTOBBIM pacCHIaBOM. 06]]&30]3?!1'[1-19 G]IUI,LI‘I(PHIIE‘GHOI'O NerMaTuToBOrO pac-
miaBa IpeICcTaBjsier CcoD0H KOHEUHYIO CTalmio Mpoiecca rpamnTH3aTnm,
PasBUTOTO B 3aBEpUIAIIIHI 3Tam BTOPOTO mepuopa (GOPMHPOBAHNA TEOCHH-
wingamn. OpuospemerHo mper gopmmpoBanme jgaex rabopo-gmabaszon, rpa-
HuToB W amiauros. Ha mayuenmoil mironiajqm BoIIEIEHO MATH TPHIOJHATHIX
M CMEIICHHLIX B BOCTOYHOM HampaBJIeHHH 0J0KOB ¢ MAKCHAMAJBHLEIM TerMaTH-
romposipaennem (Tagunckmii, Kapeasexuii, Maanmososaparckuil, ITinoriuao-
Joymexnit u Bexxkosepceko-llony6os peknii).

TepMojHHAMIUECKIE YeJI0BHs 00pasoBaHmsA clIaraomux O6Joku Hopoj
peako pasiauunb. HamGosee rayGnunmii Hpo3HONHLIT ¢pe3 BCKPHT B Toapun-
crom Gaoke (680° C). B MycKOBHTOBEIX HeTMATHTAX YYNHHCKOIl CBHTHL TeM-
pepaTypsl 00pa3oBaHIA MHKPORJINIA TAK/KE PA3JIHYHBL B PABIHIX Ourorax?):
oma munnmaibHa B Tammuexom Gaoxe (440°C), a B Hapennerom, Mannaoso-
papakcko™m, [lunorunckom, IlomxyGoaperom u JIoyucKoM COCTaBIACT COOTBET-
creenno 470, 500, 500, 470 » 5207 C. Venosust obpasoBanmsa MHKPOKIUHOB
W3 KOMIUIEKCHBIX TErMaTHTOB (xetrojamfuuckas csura) ouenusaiores B 400—
510° C, wepammaecknx — H00° C (keperckas csmta), 480° C (koTosepcras
cpura). Paspmanas remmeparypa ofpasoBanmsg MEKPOKJINHA B HeTMaTHTax
B KAyKIOM BHIEICHHOM OJ0Ke OIpenesAeTcs, MNo-BHIMOMY, CIenndukoi
MaJMHCeHHEX Pacnjasos, 00pPa30BAHHBIX O PazJUYHBIM HOPOJaAM Ha pas-
HHX ray0mHAaXx.

BOauam merMaTuToBbX JRHT HaOTI0IA0TeS KOHTAKTOBO-METacoOMATHUICCKNE
npeoGpasoBaniist 1OPOJ — DIMAOTHIAIMA, MYCKOBHTH3AMNSA, WNCYC3HOBEHNE
rpaHaTa.

Pasmemenme TerMaTHTOBLIX KIJI BO BCEX BHIJIEJACHHKIX CBHTAX KOHTPO-
aupyerca crpysrypamm noguataa Il mopsaka, ofpaMIARIMAMACH TEKTO-
HHYeCKUMHE 30HaMM Ha [)yIIJBHHf{.

B rerronmueckoii some ofpamienus [llarkopobopekoro mogmaTma pas-
Memenme merMaTHTOBBIX AR KOHTPOJHPYETCH ElHTIIHJ'IIlHﬂJIBIIOﬁ HAJI07KeHH 0
nomepeunoii ckaaggatocteio II1—IV nopsajkos, passuroit B IJIACTHYHBIX
cpenHe3epHUCTBIX J.I,I’ICTGU-F[]EUIHT—GUOTIITOBI)I.‘( rEeiicax JeCATOTO M OJMHHAI-

2 ABTOP COTOCTABIACT TeMIePaTyphl 06pasonanns Mukpormaa B nermarnrax (11T sran)
¢ Temmeparypami ofpaszopamis BMenaomnx nopox I sTanma, mwo He ¢ Temueparypami Ipe-
ofipasopanus nopox ma IIT arane. ([ pum. ome. ped.).
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1aTOr0 ropH3oHToB. B Texkronmueckoii some obpamiaenns mpracGopexoro nog-
HATHA pazMeNleHne NerMaTHTOBLIX KU KOHTPOImpyeTes: 1) Haamanem peankror
NePBHYHEIX CTPYKTYP; NETMATHTOBLIE KU PACIONATAIOTCA 110 mepupe puitnoi
30HE PACCHAHIOBAHHBIX THECOB, 00pAMAAIONIX PEJUKTH NePBHYHLIX o poj
(Varoe XeromamGmmuo); 2) HaamumeM B mpeoGpasoBaHHEX IHeiicax diaercy-
poobpasupx neperntoB; 3) KPYIHKIME TeJAaMi aMPUGOINTOR I OCHOBHEIX mopoj;
HerMATHTOBBIC FKEJE HCHONB3YIOT MEKOYAHHHBIC NPOCTPAHCTBA W TPEI[HHE
pacTskenusa, ofpasoBaHHEE B CAMUX MACCHBAX OCHOBHHIX IODPOX (paspIBhI
B ocuosupix mopopax HusryGekoro m Ukanosckoro moscos); 4) somoit Tpe-
muH crososoro Tuna (ygactrox Cemepmril Y pako).

HermaTuroBMeImaomuMn  TpeIHAMI ABIA0TCA: 1) TpemmHE pacrske-
HUA B nepermbax oceil HaJIOKEHHON NOHmePedHodl CKIANIATOCTH (Togmuo,
Kapeasckuit, Mamunosas Bapaka, [Lrormma); 2) smemmracronme TPeIHHEL
CKoMa B TekToHHYecku npeobpasosannnx rreitcax (Tommmo, . NolNe 27, 164;
Ilnoruna, . Ne 7 m gp.). Pacnoioskenme KEI KycToBoe, IPOTAKEHHOCTD
HX 10 HPOCTHPAHMIO M Ha TJAYOMHY OrpaHMYeHO pasMepaMm CKIAJOK
IT—III mopsaros sroporo mepmopa pedopmammii. Ilo reofmamueckum nan-
HBIM, KYCTHl HErMATHTOBHIX I PaCHoJIO;KeHbl BOJIHBHM OTPHIATENBHEIX aHO-
MaJHil B OTHOCHTENBHO IOBHIIEHHOr0 rpagmenta Ag B HOPMAaJBHOM moJje
Az (450 ramm), ma nepemajax OTHOCHTeJNBHO HUBKHX M BHCOKHX B3HA-
yeHuil pi.

Roanuecrsennoe mnposiBieHne W NOPOMLILJIEHHAA IEHHOCTH HErMATHTOR
B Ka/KIOM BHIICJICHHOM GJOKEe 3aBHCHT OT KOMILIEKCA PA3BHUTHSA Te0J0rmye-
CKHUX, Teopu3NIecKux I reoXMMHYECKHX (AKTOPOB, rIaBHEIMH N3 KOTOPHIX
CUMTAIOTCS JIHTOJOTO-CTPATHT pa@MIecKnil, MarMaTHYeckuii, TeKTOHWIECKMi
u meramopduueckuii. Ofpasopanme HerMATHTOBHIX JKWJ CBASHBACTCA C Pas-
BUTHEM PETHOHATBHOrO MeraMopdusma amdumboanrooit pamum, npusogsmero
B KOHEYHOM HTOTe K BOBHHKHOBEHWIO AHATEKTHT-IPAHHTOB H IIETMATHTOB, W
ABIACTCA HEOTHEMIEMOIl YacThl0 TEKTOHO-MATMATHYECKOr0 IIHKIA Oeio-
MOPCKOT0 KOMILIEKCA IOPOJ apxes.

B macroamee Bpems Bompoc o Bo3pacTe MerMATHTOBHIX KW OCTAETCHA
auckyccnmonusM. Hexoropuie mcciejoBaTesm Ha OCHOBAHME JAHHBIX HM30-
TOIHOrO BO3PACTA OTHOCAT HETMATHTH K HIGKHENPOTEPO30MCKAM ofpasoBa-
auAM. JlaHHBE JleTa’dbHOT0 KAapPTHPOBAHEs MOKA He MOATBEPKIAIOT 5TO MHe-
HHe.

BoiBojgmn

1. IlpakTHdyeckme peKOMEHJANMH CBOJATCSH K Heo0XO0[MMOCTH BEHIeJe-
HHA B GeIoMopekoM KoMmmuexce mopos erpykryp mogusarusa 11 n 111 nopsagkos
B 00paMwIAIOMBX WX TeKTOHHUYeCKHX 30H. llonepewnas HajoskeHHas CKJaj-
gartocrs [I mopajgka, ofpasoBaEmas B Ipomecce pPasBATHA TEKTOHHIECKHX
80H, SABIACTCA OJHUM W3 BeAyIMUX (GaKTOPOB JTOKAJIM3AINHE NEIMATHTOBEIX
mma. Hammume marMaTndecknX M DAJUHTEHHKIX TOPOJl, PA3IHYHEX MHAT-
MaTHTOB, npeofpasoBaHHEIX THEHCOB aMPuGOANTOBON (KHAHHT-AMbMAHIH-
HoBas cyGdanma) m osmmgor-amdubonuToBoit  pammit  Takme coCTaBAAIOT
HEOTHEeMJIeMYI0 dJacTh mnpoiecca ofpasopanusa mermatutoB. Pacmpocrpane-
HHE 110 INIOMAJTH KepaMHYecKHX, KOMINICKCHEIX H MYCKOBHTOBBIX KM
OIpejelsAeTcs COCTaBOM BMemaomux mopox. llpm Bejexenmm ywacTroB
IOJ| JIETAJIBHEIE TOMCKM JIOJKHE YINTHBATHCA BHIIEOTMEYECHHEE ITOMCKOBLIE
darTopsL.

2. 3aKpHITHE IJIONIAZAH ONEHHBAIOTCA C YUYETOM JaMHBIX reoHBNIECKIX
M TeOXHMHYECKHX HccaefoBamnil. K mosommrensuniM daxropaM oTHOCATCA:
II0 MATHATOPA3BeJKe — YYacTKHM HOPMaJbHOIO0 MATHHTHOTO MOJA W HAJIWIHE
HOJIOKUTENBHEIX TOACOBHX anomaimii AT'; mo rpasupassefke — OTpHIATETH-
HBIe AHOMAJIHH H 30HHE OTHOCHTEJNBHO NOBEIIEHHOTO TOPH30HTAJBHOIO Tpa-
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puenrta Ag; Mo bIeKTPOPABBe/Ke — 30HBI HEPEHaa MOBLINERHO0 M TONIKeH-
HOTO CONpPOTHBIEHHS pg.

3. TmaBEbIME MeTOgaME BRISACHEHHA YCJI0Bmi pasMemeHnsa IerMaTuTo-
BRIX KW ABIAIOTCH: &) IMPOBEEHAe ILIOMAIOTO FE0JIOTO-CTPYKTYPHOLO
KapTHPOBAHMSA B KOMIJIEKCe ¢ FOUIMTCKUMI I FeOXHMUYCCKHMH METOTAMH
passejkn B macmrabe 1 :10000; 6) mposesenme momckomoro Gypemms Ha
IIOMAAAX, T/E M0 Te0JOTHICCKAM U re03MYecKnM JaHHIM COVeT 0KIaaTh
na TrybHHe 6aaTONPHATHEIC TEKTOHWYECKHE CTPYKTYDHL

4. DBrsBIeHNE HATOKEHHBIX crpykryp nogusaTus 1T u 111 mopsapka u compo-
BOAMAIOMAX X TEKTOHWICCKHX B0H ABIAETCS TJABHBIM M OTPeJelIsionimM
daxrTopoM B pasmMemeHHH NHErMATHTOBHIX K.

0. B cBAsm ¢ BimenmanomeHHEIM, B GImaiiniee BpeMs HeoGXOIIMO COB-
MECTHO C rpaBupasBe/ikoil mepecMoTperh (GaKTHYCCKHil MaTepmam HeTalbHLIX
Pe0JI0T0-CTPYRTYpHEIX cheMok Macmraba 1 : 10 000, 1 : 5000 u ap. m ompe-
JleJATE JalbHeillee HaupaBlenne momckoBHX paGor. HoBoe mpexcrasienme
0 OPMHDOBAHHH CTPYRTYP B GEIOMOPCKOM KOMILTEKCE OOPOJ, TTO-BHAAMOMY,
PacmpHAT NepPCHeKTHBHbIe II0MAaTH HAX0/[CHNA IIerMaTATOBLIX jKi. B wact-
HOCTH, WO MecropoxkieHuio ManmmoBass Bapara ¢ yuerom mHoBOTO TIpecTaB-
JIeHHA O TeOJOrHYCCKOM CTPOCHHA DPEKOMEHJYercs IpoBeleHme paboT B 3a-
HafgHol JacTH TeKTOHMYECKOH B0HLI, obpamasiomeit Ifatkoso6opekoe moxms-
the (mesy osepoMm Ilyaonrckmv uw Uynmucroii ry6oit).

B. IO.OPOCRYPHRBRHA

CTPYRTYPBLI, KOHTPOJ/IUPYIONIUAE PASMEIMEHNE
NEI'MATATOB B CEBEPO-BOCTOYHOW YACTH
EHCKOI'O PAMOHA

Hecmorps ma Gompmoii o6bem mcenemoanmii, TOCBANICHHKX M3yYEHHIO
QaKTOPOB MATMATHICCKOTO M CTPYKTYPHOTO KOHTPOJA MYCKOBHTOBHIX IIer-
MATHTOB (W B 4aCTHOCTH merMatutoB EHckoro paiiona), ocraercs IO PERAEeMY
HEACHEIM MECTOILOMIO#eHNe MCTOYHHKA Matepmaia s mx (opMHEpOBAHUA m
- UPOCTPANCTBEHNEEC 3aKOHOMEDHOCTH IPOHHKHOBEHHs TOT0  MATEPHAA.
3a noCJefHme TPU JIECATHIETH] MHOTHE Te0JOrH, H3YYalOULAe TEerMaTHTH,
MPHIIIH K BEIBOLY O HPUYDPOYEHHOCTH KMJ K DPASDPHBHEIM HADYIIEHHsM,
HAIO;RCHHEIM Ha CKuagyaTwe crpyRrypsl (Husmrmm, 1957, 19596; Prmx,
1962, 1972; Crpourmen, 1968, u Ap.). Ogmako aror Bompoc mo HACTOAIIero
BPEMEHU OCTAeTCSA JIHCKYCCHOHHEIM,

Cocrosmme mayuennoctn Emckoro Myerkosmromocmoro paiioHa, B mpene-
JIaX KOTOPOTO pACHOJOKEHEl KPYNHEHIINe MeCTOPOKIEHNsT MyCKOBHTA K OTh-
CKOTO IIOJYOCTPOBA, NG3BOIAET PACCMOTPETH BAKOHOMEPHOCTH pPasMEILeHUs
IIETMATUTOB B TECHOW CBASH C XOZOM (OPMEPOBAHMS CIPYKTYD KOHKPETHEIX
MECTOPOK/IeHNI 1 paiiona -B memxom. llociaemoBaTesbHOCTD TEOIOrHYCCKIX
cobHTHil B pailoHe yCTAHABIMBACTCH TJIABHEIM 0GPABOM HA OCHOBE H3yYeHns
B3AUMOOTHONIEHHI MEKAY ONPENeJeHHLMA CTPYKTYpaMum It HHTPY3HEHBEIMEI
moponamu. @Dopmmposanne Encko-Jloyxckoro CUHKIHHOPHUA 3aKOHYIIOCH
KPYIMHEIMI  PA3PLIBAMIL CEBEPO-3AIAJHOTO HPOCTHPAHUA €O B3GPOCO-CABUIO-
BHIMH JABMKCHEAME Npumie;kamux 6ioros. Broas stux pasimoMor mpociexn-
BAIOTCA MACCHBLL OCHOBHLIX M YJIBTPAOCHOBHEIX IOpPOX IIHHON Oomee 10 K.
B cesepo-Bocrounoit wactu Encroro palioHa BLIZEIAETCH Bricokoropcrmit rex-
TOHMYCCKAN 60K, TPaHUIAMH KOTODOTO ABIAMTCH TIyGWHHBE pasmoMber —
Riome n Hampckwii. Buyrpenuss CTPYKTypa G6il0Ka XapakTepuayercs pas-
BUTHEM CEBEPO-BOCTOTHON MBOKIMHANBHON CKIaJYaTOCTH, KOTOpAs Kak Ok
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(VIBIRACTCA» B Pa3NoMhl H ¢ TeKTOHHYCCKHM HECOIACHEM COOTHOCHTCH O
CRJIAAMATOCTDI0 coCetHNX OmxoxoB. Bomee mnospmee ofpasopamme CepuH JIi-
HEMHLIX CKIAaZOK € CeBepO-BOCTOTHEIM HPOCTHPAHUEM OCEeBLIX IIOBEPXHOCLe
B Bricokoropexom 6ioke 10 otHOmECNTIO K Eucro-Jloyxckomy cumkimmoputy
B HEJIOM yCTaHABIHBACTCA TEKTOHIMYECKHUM HECOT/TACHTEM.,

Camoii kpymmoit u mautosuee H3Y9IeHHOl craagroit 11 mopagka sisasercs
Bricokoroperas enngammany, (pue. 1, em. Braciiky). Ilentpusamnans CRIATRH,
B6ansn pasiaoma Hiome, HOBEPHYTA B UIPOTHOM HAUPABICHHH. YTOT HageHus
KPENTBER 3716CHh yBeJudampaerca ¢ 35—50 pgo 67—75°. Bricororopekas cunk-
JHHALDL yCeIO/RHeHa WHpoTHLME ckixajgkamu 111 mopaaka. HauGosee KpyT-
HOIT crAagKOM DTOTO MOpAIRA 5BAAETCSH Rypourunckas avrncanmans, [losj-
HUIl BOBPACT HIMPOTHHIX CRIAAJOK AOKASKIBAGTCS TEM., UTO OCEBA TIOCKOCTD
Bricokoroperoit cwmkaunamm 6uuia H30THYTa B npomnecce obpasoBanmsa ArToii
CRITAJMATOCTH.

Pasprisunie mapymiemus s Bricokoropckom 6ioke umeror HIIPOKOe pas-
BUTHE I 110 BO3PACTHOMY HPHHIHILY PasflelAIOTCH Ha ABe TPYHub: 1) eBasan-
HBI® €O CRIQ/YATHIMH CTPYRTYPaMH H 2) HAJO;KeHHLIE HA chopMuposanm e
CRIATUATEIC CTPYRTYphi. Meuyly Hapymenmamm oTux rpynn CYILECTRYET
34KOHOMEPHAs CBABB, O00YCHOBICHHAS TOCIENOBATEIBHOCTHIO o pmmposa-
HIS CTPYKTYPhl pafloHa B IeJ0M.

[ mepmoit rpynme napymenunit ormocsites Pa3pHIBBL, [1POCTPAHCTBEHHAS!
OPUEHTHPOBKA KOTOPBIX OMpPEAEIAeTCA OCHOBHBIMH CKJIAYATHIMIT CTPYRTY-
pamu I—I1I mopsakon. Kasxman CTAUA 00PABOBAHI CRIATIATOCTH 341541~
UNBACTCA BO3HHKIIOBEHNCM DPA3JA0OMOB, HADAJIIEIBHKIX OCEBHLIM JTHHIAM CKIa-
pok. CaMBIMIL KPYIHBIMH ¥ peBHmMI pasiomMamu (DepBeUI THT paspHBOB
9TOW TPYNIILL, DPAa3JIOMBL IEPBOTO HOpSIKA) spasotes INiove m Rampewmii,
obpamaaomue Bricokoropekuii 610k, Heopmoxpartrnoe ommupienne pasio-
MOB  COMPOBOKAANOCH BHELPEHUEM pPasHOBO3DACTHHIX WHTDY3Iif, Dopmmpo-
BaHIe H30RIMHAIBHON CeBepo-BOCTOYHOH CKJIAZIATOCTI, OIIPOKHAYTON Ha
I0TO-BOCTOK, OGYCHORICHO, MO-BHANMOMY, HaBJCHICM C ceBepo-samaga u moj-
ABHTOM G 10ro-BocToKa (puc. 2). Bropoit Tun paspsisos cyOMe puIImoHa bHOTO
O CEBepO-BOCTOYHOIO HAUPABICHHH HATOMEH Ha CKJIATIATOCTH CeBEPO-BOC-
TOTIOTO HPOCTHPAHNA, T. €. cHopMmpoBalCs rmocie 3apepuieHms thopmipo-
Barus craaggarocru 11 erajnm, wo o nawaza o6pasosanms ITH POTHRIX CKJIa-
pok. Tema OCHOBHKIX M yIBTPaOCHOBHIIX mopojt craIaguatocteio 11 mopsajka
He 3aTPOHYTH. SOHb PA3BATHA HTHX LOPOJ HMEIOT MEPUJHOHAIDHHOE npocTH-
paHue m paccexaiorT BLICOKOTOPCKYI0 CHRKJIMHANL 1OJ yraom 30° ® ocenoii
Junnn ckaajaku. Kpynmnwit macems raé6po-mopura, PacCHONOKeHHBIA B 10ra-
sanayoit wactn Bricokoropekoii erpynrypu (pme. 1, em. Brueiiky) paccekaer ee
Tk €, Rak I 30HL OTACTBHIX Te. Ceryliee mosioeHne 0CHOBHLX OO Mo
OTHOIIEHNI0 K CeBepO-BOCTOYHON CKAANTATOCTH YKA3BIBACT HA OTHOCHTEILIO
noaznee ux obpasosanne. Bosnmkmorenue mociejnero (Tpernero) Tuma pas-
PHIBOB BTOM TPYNTIEL, UMEIOIUX CyGIHITPOTHOE OPOCTHPAHIE CBA3AHO C TPETHei
crajmeii craagkoobpasosanma. JaapHeiinice ocuBiene PA3JIOMOB  CeRepo-
SAIAJINOTO TPOCTHPAHNUA CBABAHO € HOABJICHIEM JABICHHA, HALPABICHIOTO
¢ Cenepa I CO3/AIOMEro CRIANYATOCTH MHPOTHOTO HPOCTIHPAHIS, UTO COnmpo-
BOAcaeTcs ofpasosannem zombi Kypomrnucekoro pasioma, KOTOPBIH counens-
erca ¢ paaromom Kiwome. Ba6poco-cismrosuie aBuskenns mo HAPYIIeHNHAM
9TOH B0HK W [ABIEHNe, HANPABICHHOE ¢ CeBepa, CO3Ja/IN MBOKJINHAILHOE,
OIPORANYTOe Ha jor crpoenne Ryponrmuckoit amrukinmamn (pue. 2). B ary
CTAJUI0 ORI MBOPHYTHL W GyUANPOBANE TeJa JAPYBUTOB CEBEPO-BOCTOYHOTO
npoctupanusi. Maccuss m snasr rHeiico-rpaHuTOB, PPAHAT-ATLINTOR W Ier-
MATHTOB CKIA/4ATOCTBIO IIMPOTHONO HALPABICHHA He 3aTpouyti. C Tperneil
CTajeil CBA3AHO HAYAJIO (OPMIDOBAHIA IPUPa3TOMHBIX GJOKOBRIX CTPYKTY].

Bropas rpynna wapymennii XapaKTepuayercs MOCTCKIAAIaThIMU X PVII-
KkuMu fedopmanuavu. Buyrpenmnas crpykrypa Bricokoroperoro Gioka pas-
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IIpore posdoit. 1—3 — MarMaTH4eCKHe nmopomsl: 1 —
AR rpado-guoputel (3 PR,), 2 — ammuToBuaHbe (a)
¥ OJINTrOKJIas0BhIe (6) rpanutH (7,PR,), 8 — Guoru-

TOBBIE IJIarMOKIa3-MAKPOKJINHOBbIE  TPaHUTO-
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20 ponsl: 4 — Tomo3sepckas csuta (PR,), 5 — Kykac-
Z} X 03epCKas, MPHUHbABApPAKCKasdA, XM30BapaKCkas, 4or-
o , ozepcKas CBUTH (PR,). Apxell. 6—9 — MarMaTn-
| 9YeCKMe M IIOJIMHTEeHHBIe IIOPOMABI: 6 — KYCTHI IIpO-
MBIIJIEHHBIX IIerMATUTOBHIX KU M MX HOMepa:

néycxonm'oaux (@), KOMIJIEKCHBIX M KepaMHYeCKuX
(6), pemkomeTasbHO-KepamMmyeckux (8), 7 — OmoTu-
TOBBIE INIArMOKJIIa3-MUKPOKJIMHOBbIE rpasuTHl (T AR),
A 8 — MerammopuTh (3AR), 9 — raG6po-aHOPTOZUTHI
(B AR); 10—15 — cynepKpyCTalbHble TIODOIBI:

| 10 — RepeTcKadA cBUTA (ARgNg): @ — MEJIKO3ePHUCTHIe
THeUCHI, PeJIMKTH I'PAHYJINTOROM mam 6im3Koll K Hel

anuu, 6 — cpegHe-, MeJKO3ePHUCTHle T'Helichl aM-
44 nOoauToBOM (ammm, 11 — XeTrosaMOMHCKas CBUTA
STauS B9 yﬁﬁ (ARgn,): a — cpemHe-, MeEIKO3ePHMUCTHE THeHCH
10 15 op £ " am@uGoauToBoft (auum, 6 — TEKTOHWYECKWE 30HHI,

ofpamMmnAlomue CTPYKTYPY NDomHATHA I'mpsac-Gopa
2\ A II nopspka, 12 — yynuHCKas cButa (ARgn;): a —
@ “ % \ MeNKO3epHMCThle THeMCH, pPeJMKTH TI'DaHYJIUTOBOK

niau Gimakodt kK Helt daummum, 6 — cpenHe3epHUCTHIE

d nojiocyarsle rHelickl aMpuboINTOBOM panun KNAHNT=

Y/ X A PR | aNbMaHANHOBOM cy6danmnn, 6 — TEKTOHUIECKUE B0HbI,

IR 2 ? f obpamasiomue c'rpyxTypm(Anonﬂa)mn II nopanka,

e e 13 — KoTo3epckasa csuTa (ARgn,), I4 — gamagHas

12 a= 17 Bepxree ceura (ARgn,), 15 — sHrosepckas csura (ARgn,-,);

6 — 1 [ 16 — HepacuyleHeHHble CYHepKpPYCTalbHble'© KOM-

TORRATHE ) IJIeKCHl HIKHEro IpoTepo3osa U apxed — Maraern-

3 4K, ToBaA Bapaka, 3asgube o3epo, TyproBa-Bapaka

13 a 18 dezmmpm i (PR,;+ARgn). TexkToHuYecKHe sIAeMEHTbI. 17 —

\ /1/ HapymeHusa Tuna c6Gpoco-casura (a) m B3OGpoco-HaA-

g Aswmra (6); 18 — ocn HAJIOKEHHBIX AHTHKIMHAJIBHBIX

. (a) 1 cHHKJIMHANBHEBIX (6) ckiamoK II n ITI mopAnKoB;

30 19 — o6o0menHble 21€MeHThI 3ajieraHuA CJjaHlleBa~

14 P 19 TOCTH. Apaberumu yugpamu 0603HaTEHBI MECTOPOHK~

nenua: 1 — Hurposepo, 2 — Bricora 129, 3 —
Tamuno, 4 — HKapenbckuif,

6 — IlnotmHa, 7 — MAHO-HABOJOK, & —
lOnoaepo, 9 — Hmxuee Korosepo, 10 — Xerojam~
6mHO, II — Bopo6GbeBo o03epo, 12 — Kus-I'y6a,
13 — TlocrenbHOe 03epo, 14 — Yramnos, 15 — Ilup~
TaMa, 16 — IlnorHasa Jlam6mua n IInseMCKoe 03epo.
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Prc. 1. Ceogmas reomormueckas Kapra paiiona Puxomarsa—Bsicoroe. Cocrasmia B. II. Ilpockypamma

1 — YeTBepTHYHHE OTJOXHeHHA; 2 — HerMaTHTOBHE >KMIH; 3 — IUIArMOKJIAa3-MHKPOKIMHOBHE I'HeHCO-TPAHMTH, ATIMTH, I'DAHATH, 4 —

.TpaHaTOBHe aM(puGONMUTH; 5 — raG6po-HOPHUTH; 6 — pacCiIaHIORaHHHE aMPUGONATH; 7—I12 — KaHACKad CBHTA (AgnIv): 7 — Hepac-
4lieHeHHble THeUCH, 8 — CBeTJIo-Cephble MeJKO3epHMCTHE OmoTTOBHE ® aM(uGoi-GHOTTOBHE THEMCH (TOPH3OHT 5), 9 — «PIKABHIE»
KNaHUT-TDAHAT-OMOTATOBEE M GHOTHTOBHE CpENHE3eDHHCTHE I'HEHCH (TOPM3OHT 4), 10 — CBETJIO-Cephle, MEeIKO3epHMCTHE GHOTHTOBHE
THelfCHl, CofepKamme MUKDPOKJINH W aMdubon (Tropm3oHT 3), 11 — «prKaBhie» KHAHAT-rpaHAT-OMOTHTOBHE M PPAHAT-OHOTHTOBHE T'HEHCH
(ropusoHT 2), 12 — Cephle, CpelHe3epHHCThIe aM(puGOI-GMOTHTOREE MHMKDPOKJIMHCONED)KAlMe THEHCH (FOPH3OHT 1); 13 — DHKOJATBHUH-
ckaa csura (ARgn 1) — ¢PKaBhie»y M CephHe KHAHAT-TPAHAT-GHOTHTOBHE M OMOTHTOBHE THeHCH; I4 — XeronmaMOMHCKasg CBHTA
(ARgnn) — Cephie 6{m~rm‘oxue u ampubos-OHOTHTOBEE MHKPOKJIMHCOHEp)Kalue THeHCH; 15 — KepercKas CBHTa (ARgnI) — CBeTJIo-
cephle, MeJIKO- W CPelHEe3ePHUCTHe OMOTUTOBHE TIHeficHh W rpaHHTO-THEACH; 16 — BlIeMEHTH 3alleraHdA ClaHUEBaToCTH; 17 —
oceBaA IOBEPXHOCTH BHICOKOTOPCKOM ONDOKMHYTOM CHHKJIMHANBEHOU CTPYKTYpH II mopApnka; 18 — KOHTAKTH CBHT: YCTaHOBJIEHHHE
(a), npenmonaraemsie (6); 19 — ruyOMHHBle pasjioMBl HepBod rpymoel: A — Kiome, B — Kypontmacka#t, B — CrajmeTit: 20 —
CONyTCTBYIOIME pAasjIOMBl BTOpO# rpymmbl. Pumckumu yugpamu o0003HAYEHH TEKTOHMYECKME OJNOKH: J — 3aMKOBBIH, Il — In-
Konm#t, III — nneHuit, IV — CaMojeTHHIA.



jlelleHa  paspHBAME  CeBepo-3amajHOro MpocTHpanms Ha uernipe Omoxa II
mopsiika — 3amronbiit, Ilukossit, sRunsneit, Camonernnii. B orHOCHTRIBHO
HPUNOAHATHX OJOKAX PACIONOKEHE MeCTOposKuenus Myckosura. Ilpm may-
YeHMH BO3PACTHEIX B3ANMOOTHONICHHI TPAHHTHHIX IOPOJ YCTaHABIHBAETCH
TPA cTajun 00pa3zoBAHHA CTPYKTYD, CONPOBOKIAIONNXCHA BHE[peHHmeM Ipa-
HHTHBIX MHTPY3WA: TPAHATHAA, PANHENeTMATHTOBAS H IIO3jHENerMaTHTOBAA.
T'panurnas cragns XapaKTepH3yeTcsl pPasBATHEM NPUPASIOMHLIX OIOKOBHIX

mm: &3

g2 fetis
e =7
(=14 [a]s

Pue. 2. Cxema 10CIe0BATEIbHOCTH TEKTOHHYECKOro passHTHA Bricokoropekoro OIoka.

Cragun pasparaa Giooka: I — dopmuposanme EnHCKO-JIOYXCHOTO CHHRIHHODHA M 3aloMenne cesepo-
sanafHbX TTYOMHHALX pasaomop; II — pasBATHe CKIATIATOCTH CEBEPO-BOCTOYHOTO NPOCTHPAHMA M INIy-
OGUEHBIX PA3I0MOB CYOMEPHIHOHAJIBHOTO, CeBepO-BOCTOMHOrO HpocTupanmii; I1I — passuTue cyOomupoT-
HOH CHIATIATOCTH M MIYOMHHBIX PA3I0MOB TOIl JKe OPHEHTHPOBKH. I1—3 — CBUTHI: 1 — KaHJCKad, 2 —
PUKOJIATBMHCKAA, 4 — XeTomaMOmHcKan; 4 — 000o0maloume HIeMEHTH BAlleTaHnA CIaHlleBaTocTn; & —
OCeBEe TTOBEPXHOCTH ONPORWHYTHX aHTHIUIMHANeH (a), cnuriunaieii (6); 6 — TrayOMHHEE PABIOMDL ep-
BOIf TPYIOE; 7 — COMYTCTBYIONINEe DAIOMEL BTODOIl PPYNIb; § — HANpaBleHIe ABMHEHIA 0 DadIoMan.

CTPYRTYpP. PasphiBel BEIIOOJHEHH THEHCO-PPAHUTAMH M [PaAHHT-ATUIATAMH.
1B ocHOBHOM OHH pPacIpOCTPANCHEl B 3aMKOBOM (JO0Ke, PaCIoJIOREHHOM B y3iIe
counenennit paziaomos II mopagka m pasiaoma Hiome. Heopgmoxparmoe oyus-
Jenme pasIoMoB 0GYCAOBHIO MO3amyHOe cTpoemme mopop Oaoka, ofpasoBa-
Hme HOBHX PaspHBoB 7 Gaoros 111 mopsanka ¢ pasmmaEsMm miaanamm jgedop-
mammii. PammemerMaTuToBag cTagumA IPOABHJIACH B OCHOBHOM B JIBYX OTHO-
CHTENBHO0 TPHIOAHATHX TeKTOHHICCKHX 0/0KAX U BHPA3HIACh B 00pasoBamun
[0J10CTe, BHIIOTHEAALX KePAMHYECKHMH, MYCKOBHTOBEIMH H GeCCJI0/ HBIME
nermaturavm, (OfpasoBaHme NerMATHTOBMEMATOIIAX HOJIOCTeH COMPOBOKIA-
Toch IUacTHYeCKHMH medopManmaMm sMmemiaomux mopox. llosgmemermarnm-
ToBas CrajiUa XapakTepuayercs o0pazoBaHHEM 30H TPEMWH, BHIIOJIHEHHBIX
NerMATHTAME € IIOBEIMIeHHON anbburnsanumeir. (JcHOBHOE pasBuTHE CTPYKRTYD
pTOTO THIA (EKCEpyercs B 3aMEOBOM OJI0Ke.

Jlast yCTAHOBIEHUS MECTOLOJNOE€HHA OCHOBHOTO KAHAJNa, HOCTABIAI-
mero MarepmaJ jijisi 00pa30BaHMA NErMaTHTOB, OLLIM IIPOAHATIH3HPOBANLL
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[AHHBE 0 TPEM JeTAJbH0 H3YYCHHEIM MECTOPOMHeHmAM (cM. Tabiamity).
M3 comocTaBIeHNA STAX JAHHHX YCTAHABIHBAGTCA DAM 3aKOHOMEpHOCTEIl,
CBASAHHHX ¢ 30H0i pazmoma Hiome. Hanborbmas KOHNEHTPATHA KU ¢ KPYI-
HEIME IIeTMATHTOBHIME TelaMi ofpasyercs HENOCPEJCTBEHHO B 30HE DasjioMa
(kepaMmueckoe Mmecroposmenme Hypy-Baapa). B 3aMKoBOM TeKTOHHTeCKOM
f70Ke, NMPEMHKAOMEM K pPA3IOMy, KOIHYECTBO JKIJI COKpamlaeTcA MOUTH
B Tpu pasa (Mecroposienme Pumomarsa), a B Gioxe, Hamboxee yAaJemHOM
or pasioma (J/RWIBHOM) BOBHEKAOT JHIIb peAKHe IEIMATHTOHOCHHIE 30HbI
(ecroposknenme Brrcokoe). Hommgecrso sKmm B mocuefHeM Groke Ha 1 wm®
cocrapaser 10% KoHIeHTpamWH KUI B 30He pasioMma (mecroposkienue Hypy-
Baapa). Amajormdynas 3aKOHOMEPHOCTh YCTaHABIMBAETCA H IPH CpPaBHEHHA
napaMerpoB KW, KOTOPHE [0 Mepe yAajeHus OT BOHBI Pa3jioMa BHAUHTEIBHO
YMeHBIIAIOTCH.

HKomuenrpanns sKu1 Ha miom@im Bpicokoroperoro OI0KRa
OTHOCHTEIBHO TAYOHHHOro pasioma Hiome

MecTopOKIeHne HKypy-Baapa Puronarsa Bricokoe
MecTomonozKenne B so0me paszoma Kiome | B ysae cownemenmit | B 10 1M or pasioma
PazIoMOB, ONEPAI- Hiome
mux pasiaom KRiome
HouneaTpamus K1 Ha > 300 70 14
1 xM?
JlmuBa TerMaTHTOBHIX 20—700 20—250 o 100
KA, M
MompgocTs mermaturo- | 0.5—35, cpeppas — 4 0.05—25, cpepusaa —| 0.05—3, cpefaaa—
BEIX TeXl, M 2-D 4.5
CrpyrTypa MecTOpo#- | MOHORIHHAIBHAA Bamropaa 4acTh Bel- | Hpeuiba maoriu-
JIeHHL COKOTOPCKOIl  cHm- HAJIBHOIT CRIIaIKN
KIHHAIN

Maxtmueckuii MaTepmaa 1o Bricokoropckomy GIORY M aHAIH3 IOCJEA0BA-
TenpHOCTH (JOPMHDOBAHHS CKIANIATHIX W PAaspHIBHEIX CTPYKTYD PasinvuHoro
miIaHa, CONpPOBORIAINIMXCA MATMATH3MOM, HO3BOJMWIN CllellaTh DA/ BLIBOLOB.

1. MopMupoBAaEEe CTPYKTYPH ceBepo-Bocrounoit wactm Exckoro paiiona
[PONCXO/IAIO B IBA KPYIHAIX sTama. B mepsriit aran 06pasoBarnch CRI4/[4aTHe
CTPYKTYDH M KPYHHEIE Pa3pPHBHbE HAPYIICHAA, COUPOBORAABIIHECT BHEDE-
AMeM HETPYSHEl OCHOBHOTO W YJABTPAOCHOBHOrO cocTasa. Bo BTopoil oranm
BOSHHEAJM OIOKOBHIe CTPYKTYDH H pasiudydtie HADYNIEHHs, BLINOJHEHHLIE
rpaEmTERIMA HETPY3msaMu. QopMupoBanne CKIAXIATHIX M PAZPHIBHBIX CTPYK-
TYyp HOCHIO IPePHIBHCTHIL Xapaxrtep.

2. O6GpasoBalEme CKIAJYATHIX I PA3PHIBHBIX CTPYKTYpP HAXOIMIOCE B TEC-
HOil B3AMMOCBSASI Ha HepPBOM pTame (OPMUPOBAHUSA CTPYRTYpH paitona. Ilmam
CKIATYATEIX I PA3PHBHEIX CTPYKTYp BHYTpH Bricokoropckoro 0roka TOMTH-
HeH KPYLHEM paajioMam.

3. PermomaibHEM GarTOpOM, KOHTPOJMPYIOIEM PasMeleHHe B IPOCTPaK-
CTBE MECTOpPORIEHNMIT MerMaTHTOB, ABIAIOTCS BOHE CeBepo-3amafHbiX pPasiio-
Mos. Pasmemenue MecTOpOKACHHI B0JIb 30HK KOHTPOIHPYETCH IPHUPA3IOM-
HEIMII TeKTOHMUCCKEMH GI0KAME, PACIONO0KCHHEIME B y3JaX COWIEHeHNUH /1071~
PORUBYIAX pPasioMOB, COBJABITHX B Takux Omorax 0ollee TIPOHNIAEMYIO
obcrapoBry. OCHOBHEIM KaHAJIOM, LOCTABIABIINM HerMaTHTo00pasyommii Ma-
TepHal B CeBepPo-BOCTOYHOM wactu EHckoro paiiona, ABIAIACH 30HA PasioMOB

KHiome.
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E A AXTERECEER, J.C.TOJOBAHOBA

MYCKOBUTOHOCHOCTh TEI'MATHTOBBIX KT
YYINHCKOTIO PAIIOHA B 3ABUCHMMOCTH OT WMX
ITPOCTPAHCTBEHHOM OPHUEHTHPOBKI

B Boupoce o Bpemennm BOBHEKHOBeHHS IerMaTuTOBMeNIATONHUX MOI0CTelt
OTHOCHTENABHO CKIAAKO0OPA30BAHNA CYMECTBYIOT IPOTHBOIOLOKHEE 1 BIAMM-
HOMCKIHO9alomue Toukn 3perus (Ckponsmmes, 1953; Popnmonos, 1956, 19606;
lopmos, 1957; Prmk, 1965). C yuerom MCKYCCHOHHOCTH M BaRHOCTH HToTo
BOTPOCA JUIA PEIICHNA NPAKTHYCCKUX 8aJa% HAMHU OELIO TPOBENIOHO M3yTenme
PacupocTpaHeHHOCTH U MYCKOBHTOHOCHOCTH NErMaTHTOBBIX KU Da3IMIHBIX
OPOCTHPAHUI HA YeTHIPeX TITABHEMINMX MecToposKIeHusX MyckosuTa Hape-
JHI U CleJaHa MOUEITKA CONOCTABIEHUA MOJYYEHHBIX JUATDAMM pacipocTpa-
HEHHOCTH JKHJI C OCOOCHHOCTAMN CKJIAZIATHX CTPYKTYD MeCTODOKIeHNIT,
Bceero nayueno 436 mermataToBBIX SKWII, 1A KOTOPHIX JOCTOBEDPHO YCTAHOBJIEHK
UX BIEMEHTEl 3276TaHUSI M UMOIOTCA HAJe/KHLE NaHHbe 06 WX MYCKOBHTOHOC-
HocTH. llo mpumammexBEoCTH K TOMY MaIM MHOMY TIPOCTHPAHMIO KUKl pasbuea-
JMCH HA TPYIIE, KajKAaA U3 KOTOPHX COOTBETCTBOBAJA CEKTOPY, MM pymoy
npocrupanuii, pasmomy 10° (M. pucymox).

Hast mecroposaenus Ilnoraaa BhjeaA0TCA IBA HaIPaBJeHAS Ipeobiama-
JOIMAX TPOCTHPAHMEA IEIMATHTOBHX JKHJI — CEBEP-CeBEPO-BOCTOMHOE | Ce-
Bepo-samagmoe. Ilepsoe m3 mHEX Gausko ® OPHEHTHDOBKE AHTHKJINHAIBHOR
CRIAIKA 2-T0 NOPATKA, BTOPOE — COOTBETCTBYET HAaNPaBIEHWIO DErvMoHATbBHON
CKJaxgaTocTH. Menee pacipocTpaneHEbE 3KUIH TIHPOTHOTO LPOCTHPAHUA KOH-
TPOJIMPYIOTCA aHTHKIMHANBHOM CRIagKO# 3-ro mopsika. Ha MeCTO DO HIH
Manmnopaa Bapaka weTko BHjIeISIOTCH IBa mpeodiramanmux OpPOCTHDPAHAA
LHerMAaTUTOBLIX KII: CyOMepuaHoHaIbHOS — CeBepo-zamajHoe, GIHBKO COB-
Hajaiomee ¢ HANPABJCHUEM OCH AHTHKINHATBHOR CKIAJKH BTODPOTO mopsgKa,
1 CeBepo-3alaHoe, COOTBETCTBYIONMEe HANPABICHNT PErHOHANBHON CRIanTa-
Toctn. B paiiome pyammka Hapeasckoro mpeoGiagaror TPH OPOCTHPAHHEA Ler-
MaTHTOBBIX JRII: CyOMepuamoHANbHOE—CeBepo-3amagHoe, CeBepo-3anajHoe m
ceBepo-BocTouHOe. boiee ciloskHHI Xapaktep criamgdaToit CTPYKTYDPH 5TOTO
MECTOPOZRACHHSL HAIEJ CBO® OTpas;KeHHe B GobIeM Uncae pacnpocTpaHeHHFX
npocrupanmit kua. Ha mecropomnennn Toguno mpeobaaganot mmis CeBEPO-
BOCTOUHBIX UPOCTHPAHNM, 9T0 XOPOIIO COIIACYETCs ¢ CeBEPO-BOCTOUHOMN OpHeH-
tupoBKoit CmiomoBapaxcroit amtukimEanu. OnEAaKo BIMAHHE PeruoHaIBHOTO
HAIPaBIACHUA CRIANIATOCTH I Gojlee METKHX CRIAZOK CYGMepHIMOHAIBHOIO
HampaBIeHus CRAasaloch B TOM, 9T0 HA ITOM MECTOPOIKIEHHH BHIIEISTIOTCH
ele I JKUIbl CyOMepHIMOHANBHOTO U CEBEPO-3aUATHOTO npocrupammii. Tarum
06pasoM, ycTaHABJIHBAETCSH, YTO OPHEHTHPOBKA IpeoGIalalomux IpocTapanmit
HerMaTHTOBLIX JREJ 3aBHCAT oT ocobeHmocTell criaguaroit CTPYKTYPHL MecTo-
POMRIeHHA.

MycrosuronocHOCT merMaTHTOBHX KW (ocoGeHHO HamBoice IEeHHEIX
B IIPOMBIIITIEHHOM OTHONICHHH) HPOABIACT eme Goilee YeTKYIo OpPHYPOYeHHOCTE
K HCROTOPHIM CeRTOpaM IPOCTHPAHME, YeM pPacIpocTPaHEHHOCTh HerMaTHTO-
BRHIX Wi BooOme (cM. Tabanmy). fRumsl ¢ snaunreasnmMm samacamm MYCKO-
BATA TPOCTHPAIOTCA B ONPEAENEHIHX UL KaK0I0 MECTOPOKACHHs pyMbax,
UHCILO0 KOTOPHIX OTPAHUYEHO. JTO [[AeT BOBMOKHOCTH PALHOHANBHO U 0GOCHO.
BAHHO BEIOMPATh OPHEHTHPOBKY Pa3BemouHoil ceri,

Cexropa pacupocTpaHeHHs HauboJee LEHEHX B OPOMBIIIEHHOM OTHOIIe-
HAM FRUJT HA MECTOPO;RICHHAX, y9acTKAX WM IeoJOTHYECKHAX ONOKAX HTHX
MECTOPOKIEHNH Oj(HOBDEMEHHO ABIANTCA U CERTOPAMH pacupocTpaneHus
AU ¢ OmpefieTeHHBIMU TeKCTY PHO-MIHEPATOTHIECKIME 0COBCHEOCTSMIT (I'pon-
punkni, 1969).
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Ilpepcrapisercs, 9T0 M3I0MKEHHEE NAHHKE MO3BOJAIOT IPHATH K CJEJyI0-
LIAM BHEBOJAM.

1. BosHuKHOBEHHE, PACKPHTHE W 3aI0JHEHHE IerMATHTOBMEMAIIUAX I0-
JoCTeH TPAaHATOMJHLIM pacIIaBoM (HJIH pAacTBOpaMH, akTHBHO mpeolpasyio-
MIAME IepeTepThie H pasgpo0/JeHHse B 30He TPEIIMHOBATOCTH LIOPOJIL) IPOUC-

ARgn.,_
> T R3-11 7
ARgR 3 1o

ﬁ 1 /2 Aﬁgr%ﬁgnd 3 -4

CoBMemeHHBIe CXeMbl CKIATYATHIX CTPYKTYP H PO3AHArPAMM HerMaTHTOBBIX KHI MECTO-
ponenmii Toquno (@), Kapeanesmii (6), Mammosan Bapaxka (¢) n ITtornna (2) mo mare-
puanam apropos, E. II. Yyiikmmoit m H. B. I'opaosa.

1 — pOBH-THATPAMMEI [IErMATUTOBBIX KM (3oumpuxosanoe — IPOMBITUIEHARIC FKHIE, HE3qWMpPUX0sa-
1t — HEeTPOMEIIIeHHEe); 2 — IapHUpPH AHTHRIHHAILHBIX CKIAMOK M HANDABICHHE HX IOTDYHEHM;
8 — PPAHMAIE JNTOTOCMIECKHX FOPHBOHTOB M WX cTpaTArpaduueckmii mugerc; 4 — dIeMeHTH 3aTeratmsi
CIIAHTIEBATOCTH,

XOJAJIO B HepHOoJ WHTEHCHBHOTO CKJIAJK000pa3oBaHmA, HO HpHU HATHINH YO
JOCTATOYHO XPYIKAX MOPOA. JTOT IePHOJ XapaKkTepu3yeTcsa GOMBIIHM THCIOM
AKTHBHHX TEKTOHWYECKHX HANPABJICHWIH, UTO HAILIO OTPa/KeHMWE B CJOKHOCTH
PHCYHKA CKIafIaTHX CTPYKTYP MeCTOPO;RIeHHE I B Goibmiom pasHooOpasmu
OPOCTHPAHAH TMeTMATHTORBIX FRUI.

2. IloBTOpHBIE MOIBIKKA B MepHOJ 3aTyXaHHA CRIATK000pasoBaHus LPH-
BOJIHIHA K OMOJIOZReHHI0 TPeNIIHOBATOCTH B JKIIAX MEJKO3CPHMCTOr0 Hexudpe-
PeHIUPOBAHHOT0 HETMATHTA, K MOBTOPHEIM TACTHIHBIM DACKPHITHAM IerMaTH-
TOBMENIAIAX TOJ0CTeH X K MOCTYINIEHIIO B HIX PACTBOPOB, METACOMATHISCKT
mpeobpasyoux NepBOHATANBHYI0 HOPOY B AH(OePeHIMpPOBANHEL IeTMaTHT
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u crnocofeTBYIOmMAX 00pasoBaHUI0 MYCKOBHTA. JTOT IEPHOJ XapaKTepH3yeTcd
HeGONBIIHM YHCIOM AKTHBHHX TEKTOHHYECKHX HANpPABIeHHHA W CYIIeCTBOBA-
HHEM TARUX (U3HKO-XHMHYCCKHX H TePMOJHHAMUYECKHX YCJIOBHIl BO BMeIai-
mMEX ¥ npeobpasyeMsx HOpPogax, KoTophle OBIM OIarompHATHEL IS MyCKO-
BuTOO0Opa3OBaAHAA.

PacnpocTpaneHHOCTS IErMATHTOBBIX I PASTHINBIX POCTHPAHIiL

Tuesno CeKTOpPOR mMpocTHpaHmii
NEerMaTuToOBRIX HNJI
Mecropomnenne B TOM 9HCIe ¢ B TOM 9HCTIE C
BCero MYCKOBUTOHOC- MPOMBIIIIIE HHBI M
HBIMH FHEHJIaMp FHIITaM i
Tinoadisa’ o0 o 10 3 2
Mammuosas Bapaka . 17 7 3
Kapenbckmit . . . . 16 6 4
TR0 o et 22 16 15 5

3. YcramoBienHEe 0COGEHHOCTH PACHPOCTPAHEHUA KU ONPEJEeHHEIX
NpOCTHPAHAE B CBABH C UX MYCKOBATOHOCHOCTBIO, 110 HAIeMy MHEHHIO, MOTYT
paccMaTpUBaThCA KAK KOCBEHHOE J0KAB3aTeIbCTBO HEOJHOKDATHO BHICKAa3hiBaB-
merocs pamee NpeAnoJoykeHHsa o6 oAHOPAZHOCTH CKIaTR00OpasoBaHHA pas-
JAUTHEIX HATNpPABICHHI.

O.H.BOIJOZHYERB, B.B. I HIIIl OB

0 METAMOPO®NYECKOM ®AKTOPE ®OPMHMPOBAHUHA
MYCKOBUTOBBIX IIETMATHUTOB (PAMIOH IIEHTPAJIBHON
YACTH 3AIIAJTHOTO BEJOMOPBA)

Jlia MecToposRIeHnIl MYCKOBHTOBEIX IEIMATHTOB JaBHO OBlIa mojMedeHa
UX 3aKOHOMEpHAas IPHYPOYEHHOCTH K IOPOjaM oIpefeleHHON Qammm mera-
mopduama (A. E. @epeman, . C. Kopmuncknit, H. I'. Cygoruxos). B nanxsneit-
meM, INPU U3YYeHIH [e0JOTHN MYCKOBHTOBEIX NPOBHHIWI, 9TH IIPEICTABIEHHSA
MOJYYHIN Pa3BATHE I Konkperusanmio B paborax 10. M. Coxomosa, K. A. Illyp-
kuna, I'. I'. Poguonosa u jp.: 6sI0 yeraHoBJIeHO, 9To Hamboaee Oiaronpusar-
HEIMH JUIs OPMUEPOBAHAA MYCKOBHTOBHX IIeTMATHTOB siBisoTes P-1 yeaosus
ampuboauroroit Qammm permonamsEoro Meramopgmama. 0. M. Coromnos
(1970a) Goxpmyio poak B 00pasoBaHMH MYCKOBHTOBLIX IErMaTHTOB OTBOJHT
pesRuMY JaBIeHHI IpH MeTamMopgmaMe, CIHTad, YTO HePCHEKTHBHEIMH JUIA HX
PasMeIeHAA ABIAITCA KOMILIEKCH, MeTaMOP(H30BaHHBIe B YCAOBHAX yMepeH-
HEIX JlaBJIEHUM.

[lpu maygenun reoxornu 1 MeraMopdusMa 1opof; 6eI0MOPCKOr0 KOMILIEKCA
paiioHa meHTpaabHO gacTn 3amagsoro LexoMophsa moJydYeHH jaHHEE, H03-
BOJIAIONNE OICHUTH BAMAHHe Meramopduueckoro gaxropa ma (gopmMupoBanue
MYCKOBHTOBHIX HErMATHTOB, YCTAHOBUTH BEePXHNE TeMIepaTypHEEe Ipejesinl
00pasoBaHUA MYCKOBHTA B TErMATHTAX I BMEIAIOMAX NX TINHO3@MHCTHX
rueficax, a TakyKe HaMETHTh OCHOBHEI® LePHONH NPOABJIEHHA MYCKOBUTOBHIX
IerMaTHTOB B HCTOPHH Te0JOTHYecKOT0 pPasBuTHA paiioHa.

@QopMupopanme ImoJEMeTaMOP(HHUIECKOTO 0OEIOMOPCKOTO KOMILIEKCA IpO-
xommio B Tpu asrana (Bomogmues, 1972; Crenaps, 1972), permomanbunlii MeTa-
MOpHUEM B OCHOBHOM COOTBETCTBOBAJ YCIOBHAM BHICOKHX JaBienmit (12—
14 x6ap) u cpegmux temmeparyp (500—700° C). Ha pammem sraume Ouurm 06-
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PAa30BAHLL CTPYKTYPHI CEBEPO-3aIIaTHOTO IIPOCTHPAHMS, YCIOBHA MeTaMopdusma
MEHAMNCH 0T (auMy ABYIAPOKCOHOBHX THEHCOB (mo cxeme pamuit: H. JI. Ilo6-
penoB u 1p., 1970) 8 noMurMarHTOBEI nepuop o cybdamun nucren-oproKIa-
80BEIX THEHCOB B NEPHOX MHTMATHBAINE I BBEICOKOTEMIIEPATYPHOTO METaco-
Marosa M cyOpanmmm JHCTEH-MEKDOKIMHOBHIX THeHCOB B BaRIIOYATEIHHBLI
nepuox. Ha Bropom arame HOPOAEL GHIM CMATH B CRJIANKH C cyOmupoTHoi
OPHeHTHPOBKOM OCEBHIX IIOCKOCTeH, MHTOHCHBHOCTD MeTamopguama B paiiome
ObLta HepaBHOMEPHOH — mA Goxbmeit ICIOINANI OHA COOTBETCTBOBANA CyGdha-
M JIICTeH-MAKPOKINHOBEIX THEHCOB M CHEKAIACH 0 (ammm THCTeH-MYCKO-
BHTOBEIX THEHCOB K KOHILY aTama, HO Ha HexoTopwX yyacrrax (IOxosepo, Bepx-
uee Hymosepo u np.), HO-BHAUMOMY, JJIA BCEro dTama OBLI XapaKTepeH Mera-
MOpPPU3M pamun HCTEH-MYCKOBATOBHIX rueiico. Ha Tpersem srame B paummii

Gross+

T I r§ Payun
S|

1[e]o=

Jlejo|m

jlelolm

e LY RORNC Y]

5\ & ¢3. c.;éf
Alm+Spes 10 20 30 40 Pyr

HMuarpamma cocrasa rpamatos u3 nopos DeoMopeKoro KomInierca.

Tpanarsl: I — 3 ramH03eMUCTHX rHeitcos, 2 — ua THEHCOB B 9K30KOHTAKTAX C JKIIAMH, 3 — M3 TTerMa-
THTOB M MRHJILHBIX IDAHATOB, 4 — M3 IUCTEH-TDAHAT-OMOTHTOBOTO THelica C MHKDPOKJIMHOM ¥ MYCKOBHTOM,
&, 6 — U3 nermaTHTa (5) M BMeIIAIOmero reeiica (6) rpanyiantoroi dannn Koaberoro nonyoerposa (Hu-
KaHopoB, MuxaityioB, 1969); pumcrumu yugipamu 0003HaYEHBl IPAHATH U3 nopox: I — OuETeH-0PTOKJIa3o-
BOMt cyOdarmm, 1] — MHUCTeH-MAKPOKINHOBOI cydammm, III — AUCTeH-MYCROBHTOROM damun. Hopag-
KoBble HOMEpA I—12 COOTBETCTBYIOT TAKOBKIM B TaOimue, 13—22 — aHATHABL TpaHaToOB M3 padoTH
I, II. Cadponosoii (1968), mouxu Ges momepos — nammmte O, I1. Bononugena.

IIePHOJ TOPOBL GeI0MOPCKOr0 KOMILIEKCA IOIBePTINCH CRAAMIATOCTH W MOTAa-
MOP(USMY B OCHOBHOM B HmOJOCe, IpHIEraomed K KapeangaM, I B Ipejgeiax
OTAEIBHKIX HeGOJBIINX 30H HA CEBEPO-BOCTOKE paiioHa (ITmzemckue osepa).
Meramopdmam B aToT mepmox cooTseTcTBOBA ampubomnToBOI panum yMepen-
HHIX JaBienmil. B mocienyiomue mepmomsr Tpersero srama IpPH CKIAIIATOCTH
CEBEPO-BOCTOYHOTO W CYOMepUIHOHAILHOIO HALPABICHWI HTH YCIOBHSA MeTa-
MOp(HUaMa COXPAHUINCH B B0He COUIEHEHHS Oexomopun m Kapeiua, a Ha apy-
THX YIaCTRaX IOPOABI MCIEITANE MeTaMoppuaM amum JucTeH-MyCROBHTOBHX
THEHCOB.

Ha wampmom stame ¢opmmpoBammes KOMIIEKCH IPaHATOB W HEerMaTHTOB.
Jlisa BEABTeHNA yenoBmit mX 06pasosamma HA PasHEIX 5Tanax GELIO IPOBeIEHO
CONOCTaBIEHAE MapareHesHCOB, COCTABA IPAHATOB, A TAK/KE CTEHOHH TPHKJIMH~
HOCTIL M OUTHYeCKHX CBOMCTB KAJMEBOTO MOJEBOTO IINATA M3 HACHIIEHHHIX
KaJIHeM mOpOJ psfa: IerMaTAT WIH TPaHET KWIBHOH (HopMammm—rimEoze-
MUCTHI THEHC H3 9K30KOHTAKTOBOM 30HEI OKOIOARMIBHOTO M3MEHOHI — I ITHO-
3eMICTEIl I'HOHC permoHaIbHOI0 MeTaMopduama COOTBETCTBYIOIEr0 HepHOMA.
Comnocrapirenme mokasano ma ux GorbIIOe CXO/CTBO (cM. TaGINIy M PUCYHOK),
4T0, 0UCBMAHO, MOKET CBH/IETENLCTBOBATH 0 OJH30CTH YCIOBHiL ofpasoBanus
9THX I'DYII HOPOL.
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Musanpabiii cOCTAB rpaHATOB, WX JKEIE3HCTOCTH, CTEICHD TpuRIHEHOCTH (Ap)
u yroa 2V cocymiecTBYONMX KaJAMeBBIX II0MEBHIX 1MIATOB

alnepsil nomuesoit
Tpanar K vxesmago B
Homep
aHammsa
T -
Mupon an;;:»]:la e cnﬁ.ﬁ%ap- mﬂ? icgl-l- F f Ap —2v
Apamgnt

1 39.2 54.5 1.4 4.9 58.1 58.1 0.0 60—61

vl 36.2 56.4 191 6.3 61.0 60.9 - 58—60

3 35.0 59.6 14 4.3 62.6 62.6 0.0 —

0.58

- 0.85

4 18.1 71.9 2.4 7.6 79,9 79.9 0.80 81—82

5 21.6 67.1 1.8 9.5 76.5 76.0 — 69—72

6- 20.7 68.3 a7 9.3 712 77.0 - —

7 17.5 67.5 3.8 11.2 79.8 76.4 0.92 -

8 20.2 68.6 2.6 8.6 77.4 T7.2 - —

9 16.9 721 3.9 A 80.9 | 80.9 0.88 87—88
10 14.9 75.2 2.6 7.3 84.3 83.5 | 0.93—0.95 —
1 10.4 73.5 8.9 7.9 87.3 87.3 0.95 —_
12 14.4 73:1 9.5 13 83.8 83.8 - —

MpumMmevanme. 1—3 — cyGhamua JMCTeH-OPTOKJIA30BMX THelcoB: 1 — 649-3a, anamroBum-
Hbli rpannr, ryfa Ilobroma, 2 — 649-3, AHCTeH-Ipanar-0uoTHTOBLIl rHelic ¢ OPTOKIA30M M3 SKIOKOH-
TAKTA KUIIbI, TaM #e, 3 — B-117, mermarur, o-sa CoJoaymaLe Jyasl, ry6a IloneromMa; 4—8 — cyGfanns
AHCTEH-MUKPOKINHOBBIX TrHelicoB: 4 — B-57-8, merMartommasit AUCTeH-MHEDOKIIMHOBLIA rpanur, ryba
Bouera, 5, 6 — B-629-1, B-629, nmcren-rpaHaT-0MOTHTOBHIE rHefic MUKPOKJIMHOM (5) H3 2K30KOH-
TaKTa ULl TPAHUTOB, YCThe p. Hysemnl, 7 — II[-A-69, merMaTonIHbH TpaHuT, 08, 3aAune, 8§ — II-B-69,
INCTeH-IPaHaT-0NOTATOBLIT MHeliC M3 BK30KOHTAKTA, TaM #e, 9 — 443-1, rpasmna (aumif MACTEHOBHIX W
JHCTEH-MYCKOBHTOBBEIX IHeiffcoB, nmeTeH-rpaHaT-GHOTHTOBHIEF rHefic © MHKPOKIHHOM ¥ MYCKOBUTOM:
10—12 — (auma OHCTEH-MYCKOBHTOBBIX THENHCOB: 10 — B-57-83 — MHKDOKIHH-MYCKOBUTOBBIE cianeir,
oOpasoBaslueiica NpH pasrHeficOBAHMN TErMATOMIHOTO THCTEH-MIKDORJMHOBOrO rpaHuTa (o0p. B-57-8),
11 — MI-516-5, mermarur, I0m03epo, 12 — II-516-6, rpaHaT-GHOTHT-MYCKOBHTOBHBIE rHEHC M3 9K30KOH-
TAKTA, TaM e,

I'pammrsr u mermaTuter neproro arama 06pasoBainch B ycaoBuAx cyGdamum
AMCTEH-OPTOKIA30BHIX rHEiicoB (rpamyamroas (amus). B sroit rpymme uay-
Ta/TMCh MEJIRO3CPHICTEIE OPTOKIAB0BHIE AIUIMTHL W HerMaTHThl. llermarmrs,
pacnpocrpanenssie Ha ColonymmsX Tyaax B ry6e Ilombroma, pasrHefCOBaHEI
1 CMATEL B CRIA/(KM 3aRII0THTENHHOTO IIePHOia PAHHET0 HTAma | IPH OCAeLyIo-
mux gedopmarusax. MoHOKIMHEAA M TPHKIMAHAA (ashl KAaJIHEBOTO IOJEBOTO
mmara (af. 3), BEPOATHO, OTBEYAeT HePBOHATATBHOMY | mepeKpUCTAILIN30BAH-
HOMY HpH JleopManuax cocTOAHHID. B PaBHOBECHOM COCTOSHHE ¢ KaJHeBEIM
HOJTCBLIM IMITATOM B MErMATHTAX IpHCyTCTBYer pucteH. Ilo reMmepaTypHEM ye-
JIOBHAM OHI CONOCTABUMEIL C IIETMATATAMMI M3 JAIIAHACKAX TpaHyIuToB Kols-
cxoro moxyocrposa (Huxamopor, Muxaitios, 1969).

O6pasoBanme merMaTOHJHEIX PAHUTOB BTOPOTO HTAIA (paiton ry6st Ilons-
TOMBL i 03. 3aAYbero) TPOUCXOJMIO0 B YCIOBAAX CyOparum IAUCTeH-MUKPORIA-
HOBBIX THeHCOB (amMpubomnroBas pamus). [lis rpaHuToB, rHEiCOB permoHaIb-
HOro MeraMopdusma um rHeiiCoB 13 30H OKOJOKUTEABHOTO H3MEHEHHS Xapakre-
PeH IIaparexesnc nucren--Mukporann. B paitone I0mosepa, rjje permonassmnii
MeTaMOp(H3M JTOT0 MEPHOJA COOTBETCTBOBAJ (harmm AMCTeH-MYCKOBHTOBEIX
raeiicos (anmpor-ampubonurosas damms), (popMIpoBaIHCE MYCKOBHTOHOCHER
nermarutsl (am. 11). TlerMaTuTel pasreficoOBAHBI M CMATH B CRIAIKY 3aK/IIOTH-
TeIBHOTO IePHOA BTOPOTO dTama M IPH HOCIeMyfomell CKIagIaTocTn cenepo-
BOCTOYHOTO HANPABICHHA.

Haubonee pacmpocrpanens: mermatutsr Tpersero srama pasBuTHA, HopmMm-
POBaBIIHECA B IMepPHOJ 1O31HEH CyOMepHAmOHAIBHOU ckIaggaroctd. Memoms-
aya pammsie I'. 11. Cagpononoit (1968) mo cocrasy rpamatos us pHIokoHTAKTO-
BBIX M BHYTPEHHNX 30H MErMATATOB M U3 'HEHCOB B IK30KOHTAKTAX C JKUIAMH,
MOFRHO 3aRIIOYNTE, UT0 06pasoBaHWe MYCKOBHTOHOCHHIX METMATHTOB TPETHETO
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aTana MPOXOAWI0 B YCIOBHAX, NMOTPAHAIHEIX MEMKAY (GalmAMHI IHCTEHOBEIX
U JICTeH-MYCKOBHTOBEIX T'HEMCOB M B YCIOBHAX (AWM JMCTEH-MYCKOBHTOBBIX
rHeiCOB (CM. PHCYHOK).

Bepxmsia temneparypHas rparuna o0pas3oBaHHs MYCKOBHTAa B rHeiicax
onpepensercsa ycaosuem pasaosecus Dist-KFsp=Mu-}-Qu uno napareneancy
arux mumepagos (am.9). Ilpm BEHCOKMX JaBieHHAX B OTIHYHE OT PABHOBECHIT
C CHIIMMAHUTOM OHO CMEMIeHO B CTOpOHY 0oJee HESKEX TemmepaTtyp — oS80 —
590° C (Bomopmues, 1972). [lus ompezeneHEs BepXHeil TeMmepaTypHOil rpa-
HANB 06pa3oBaHMA MYCKOBHTA B IPDAHATAX I IEIMATATAX GELIO IPOBE/IEHO Cpan-
HEHHE COCTABA IPAHATOB M3 HEM3MEHEHHOTO TPAHATA, JIA KOTOPOTO XapaKkTepeH
NapareHesnc IUCTeH-MUKPOKIMH (aH. 4) H M3 pasrHeiicoBaHHON padHoCTH
9TOT0 TpaHMTa, B KOTOPOH YCTAHOBJICH IAPATEHE3NC MYCKOBUT-MUKDOKIWH
(am. 10). Ornocuressro »THX NPob rpaHaT U3 THeicA ¢ HapareHe3HCOM JHCTeH-
MHKDORIUH-MYCKOBUT (aH. 9) BaHEMaeT IpOME;KYTOYHOE TIOJOMKEHHEe, YT
CBHJIETEJIBCTBYET O TOM, 4TO H B THeiicax M B IIerMaTHTAX BePXHAA TeMIePaTyp-
Hasg rpaHnna obpasoBamds MyCKoBHTa coBmajgaer. )63op MMeIOmMEUXCA B -
TepaType aHAJH30B COCTaBa I'DAHATOB M3 MYCKOBHUTOBEIX IerMaTnToB berxo-
MOpPbA IOKASLIBAET, YTO CPEIM HUX OTCYTCTBYIOT TpamaThl cyOdanumil mucTen-
OPTOKJIAB0BEIX U JajKe JAMCTeH-MHKPOKINHOBHIX THEHCOB. JToT (harT, a Takmke
JIOCTATOYHO MUPOKO PACUPOCTPAHEHHOE, XOTA M He WHTEHCHBHOC IIPOABJICHHE
MHTMATHBAINE B YCIOBHAX Ganum IUCTeH-MYCKOBUTOBHIX THeiicoB mossoJser
IPeAnoIaraTb, 9To KPHCTANJIN3ANAA BHEINIHHX 30H HErMaATHTOB, BO3MOKHO,
NPOUCXOANIA IPH YCIOBHAX, IMOTPAHAIHBIX MEKAY (Dal(isiMH HCTEHOBLIX I
AMCTEH-MYCKOBUTOBEIX THelicoB. Bce 5T0 omiimuaer MyCKOBHTOBEIE IEIMaTHThI
Beromopess or Mamckoro paiiona (Coxoxos, 1970a). He ofcymmaa Bompoc
0 HIJKHEH TpaHANe 00pasoBaHHA MYCKOBHTA B HMErMATHTAX, OTMCTHM TOJBKO,
VIUTHBAA GJHM30CTH yCJAOBHII permoHalbHOro Meramopdusma u obpazopanns
HerMaTHTOB, 9T0 CHHXDOHHBIH ¢ (OPMHPOBAHMEM MYCKOBHTOBBIX IErMaTHTOB
PerHOHAJBHEI MeTaMopQusM He JOCTHTaJ YCIOBHI 3eJeHOCIaHIeBOil arum.

Taxum o6pasom, MyckosuToBMe merMaTuTH Bexomopbs mMoriam hopmupo-
BarbeA B JI000i MepHoO pasBUTHA, XapakTePH3YIOUIWICH YCIOBUSMHI MeTa-
MopdusMa (pamEm JIMCTEH-MYCKOBHTOBHIX THeiicoB (ammjor-amdpuGoanroBoit
darmun sricoknx Tapmennii), Ho HAUGoIEE GIATONPUATHBIM ABIACTCS e PHOJL TO3]I-
HEMl CKIajuarocTd, IPH KOTOPOH o6pasyloTes CKIAMKA WJIM 30HL pasTHeHCO-
BaHUA CyOMepHINOHATBHOTO HAIPABJIEHHA, K KROTOPHIM IPOCTPAHCTBEHHO TSi-
TOTEIOT MECTOPOK/ICHIA MYCKOBHTA H KepaMHY9eCKOro Chipbsa. B pailomax, rue
opoABieH mMeraMop@uaMm amMGuOOIUTOBOI anmum yMepeHnwx JaBJeHWl, cre-
HUadu3aisas MeHsAeTcs — 37|eCh PacIPOCTPAHEHBI HerMAaTHTHL MYCKOBHUT-DPeJi-
KoMmeTanbHoi dopMmanum.

A. H HEFEJ OB

CTPYRTYPHO-METAMOPO®UYECKAA 9BOJIIOIIA
MOPOJ, MAMCKON KPHCTAJUIMYECKOM I10JIOCKI
B CBA3M C NX MYCKOBUTOHOCHOCTBLIO

Bompocsr meramopuama H CTPYRTYDPHOH 9BOXIONHMH MeTaMOpPHUUECKIX
obpasopanuii Cesepo-Baiiransckoro m [laromckoro maropmit pacemaTpuBaoTes
C pasHoil cTeneHkio geranbHocTH B paae pabor (Heemos, 1957, 1973; Hasza-
koB, 1960; Bemurocnasumcxnii u 1p., 1963, 1971; Canon, 1967; Coxonos, 1970a,
H JIp.), TeM He MeHee KaK BEABHIOCH HPH COCTABICHNE KAPTH MeTaMopPnuecKux
nosicon 1ora Bocrownoit CubGupn (1968—1970 rr.), coorHomenus Mesmkjy cia-
FaloImuMK 9TH 00JacTH MeTaAMOP(PHIECKIME KOMIIEKCAMI, UX BO3PACT M MeTa-
MopduuecKas SBOJIONNUA elle HeJ0CTaTOYHO OXapaKkTepH3oBaHH. Lojee Toro,
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€ NOBUIHI HOBHIX CTPYKTYPHKX I CTPYKTYPHO-MeTaMOPOUUCCKIX METOIOB He-
ROTOPBIE H3 9THX BOIPOCOB IMOIYIAIOT HECKOABKO HHOE ocBemenne. QcHoBanmen
AT TAKOTO BAaKMIOUEHHS ABIAIOTCHA NOTERBIe PAGOTHL, IMPOBEJCHHLIE ABTOPOM
B 1971—1972 rr. B some counemenna Mamckoro m Bopali6uuckoro cnuKIMHO-
pues (paiton rop BopaiiGe u Gacceitnn per Taxrira u Taxrteirama), a Takme
MOBTOPHOe M3y9YeHHe HePBUIHBIX MATEPHATOB TeMATHUECKHX MCCIOI0BAHNIT
JIATEJL AH CCCP 1 reomorocsemountx pabor UTTY, Beinonuenubx B pas-
HEIe TOJIBI Ha TePPUTOPHN DaccMaTpHBaeMBIX PermoHoB. B peayabprate aTHX
HCCTeJIOBARNI IIpe/IaTaeTcs HECKOABKO HHAS CXeMa PaCcuIeHeHUs noreMOpHii-
CKEX 00pasoBaHmii, YTOYHACTCS IOCHELOBATEIBHOCTH MX CTPYKTYPHO-METi-
MOpP(IYECKOl HBONIONEN, A TAKIKE MECTO M BPEMS CTAHOBICHNA MyCKOBHTOBEIX
mermMarutos Mamckoi ciiogoHOCHOI TpOBHHITUN.

PaccmarpuBaemas teppuropmsa ormocures ® Baiiramo-Ilatomexoi crmas-
9aroil cuereme, KOTopas TIPAHHYAT ¢ HUUPAHHEIPOTEePO30iicKoit CTPYKTYpOil
pysmamenra Cubupcekoit naardopmsr, BHCTymamEeR Ha IOBEPXHOCTE B AKHT-
kauckoit, Yyiickoit n Ilpmirenckoit somax (Heemos, 1974). C wora k& Baitramxo-
Ilaromckoll crIaguaToil cHCTEMe NPUMBIKAET 110 BOHAM paziaomor Baprysmm-
CRag criag4yaras cHCTeMa.

HanGonee npesume mmmmeapxeiickume o6pasoBamms (BepXHeAMATHKCKHit
KOMIUIEKC), HEepBOHAYANBHO MeTaMOP@U3OBAHHEIE B IPAHYINTOBOH (arum,
oOHasKeHbl B 10:KHOI gactn IIpunenckoi 30mbt (Heemos u ap., 1971). B nocaen-
HHEe TOJbl OHM BEyIeeHnl u B Yyiickoit 3ome, ma mpasoGepesmbe p. B. Uyn
(Coxroxos, 1970a; Bemmkocnapunckuii u ap., 1971). Mayuenne nepsmamsx ma-
TepHaIoB MOKAa3al0, 4TO HOPOALI IPAHYIHTOBON darum (GpaMbpUHCKEE KoM-
wrexe), Goapnreit wacThio amadropmpoBaHEEe B BEICOROTEMIIePATypHOIT aM@i-
00/uTOBOM (anum, pacIpocTpaEeHH ¢ HepepHBAME 0T Oacceiima p. Yyiicroi
Bpambu mo p. Hamum6asr ma roro-samaze. K-Ar Bospact Kopuamesoro am(m-
boma u3 ampubonmnror sroro KomMmierca onpeneaen (UI'TI AH CCCP) B 3000—
3500 mum mer (o6pasnsr 5. B. Ilerposa). B paccmarpusaembix somax TOP OB
OpaMBHHCKOTO H BEPXHEAMIBKCKOTO KOMIUIEKCOB CJIATAIOT HUKHMIL CTPYK-
TYPHBIH 2TaK.

Bropoii ctpykrypmmii arask, ofmepmmaommit mopogs wyiickoi, VEYYIK-
TUHCKOif, MaMcKoil cepmit B CeBepo-Baiikaasckom maropse m HePOUHCKOM (10
(mo p. Hepmo) roamu ® wsuoit [lpmearumexoit gacrn Ilaromeroro HAropbs,
CJI0YREH BYJIKAHOTEHHO-TEDDHTEHHRIMA M OCAMOYHBIMH OTIOKEHMAMI, MeTa-
MOPGUBOBAHHLIME [EPBOHAYANBHO B (ANUM aXbMAHIUHOBHIX aM(UGOIUTOR.
ITpn arom, mopost Gosee MosroMoOl MAMCROIT Cepuu OTJeNeHB 0T YKYIHKTHHCE O
(u, BUAHMO, WyiCKOi) cepun JomeraMop(UIECKUM YITOBEIM HECOLIACHEM, 11¢-
PEPHIBOM M BHeJIPEHHEM HHTPY3UHA OCHOBHOTO COCTABA T CJIORHOTO KOMILICKCA
KBapLEBRIX  CHeHHTO-JHOPHTOB — TIPAHOCHEHHTOB — CHEHHTOB, (GUKCHpPYIO-
UMX OPOTEeHHEI dTam PasBUTHA OTOH TEPPUTOPUE TEPesi OTIOMKEHHEM [MODO
MAMCKOH Cepi. :

lopomst BTOporo crpykTypHOro sTayka XapakrTepH3YIOTCS pernoHaIbHEIM
MeTaMoOp(GU3MOM B CHILIMMAHHT-KIAHUTORON (amuaismoi cepun. B cospemen-
HOM 9POSHOHHOM Cpe3e 0TMEeYaeTCs IOBHINEHNe CTeHeHN MeTaMop(uaMa B 1010-
3aTaJIHOM HAIPABICHHH C MEPEeXO/0M 4epes M30TPay CHUImMAHUTA B paiione
Goaburoit waayunnst p. b, Yyn (cm. sraeiiky). CooTBeTCTBeHHO ABICHIA YIABT-
pameraMopdusma i MeTaMOpHOreHHOT0 TPANTO06PABOBAHMS K CEBEPO-BOCTORY
OT H30TPaJibl CHIVIMMAEUTA NPOABICHEL JOKAJILHO (0T/ABHEE Y3KHE 30HBI U
HeOOoJIpIITe KYNoJda I'DaHATO-THEHCOB), a 10T0-3alajiHee HMEIOT PErHOHAIBHOE
pacupocTpaHenue, XoTA 3HAUATENBHAA YacTh TPAHHTOMIOB, OOBeIMHEHHLLX
Ha Te0JOrHYecKNX Kaprax ¢ rpaHuTo-IHejicaMu, OTHOCHTCSH, KAk y#ke TOBOpPU-
J0Ch, K OPOT€HHLIM (OPMATIHAM, TO[BEPIIINMCS B MAMCKOE BpeMs ed)opMariisam
I neperpucTasIusanny B pamun anbManguHOBHX aMmpubomnros. B mpemenax
Uylickoit 3omk 06pazoBaHmA BTOPOTO CTPYKTYPHOrO HTaKa (qyitckmit KoM=
JIeRC) TaKie MeTaMop(UB0BAHKL B BHCOKOTEMIEDATYPHOIL cybdamuu  damun
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arbMaHARHOBEIX aMmPuGoanToB, HO 3716k ORI GOJABIIEH YaCTHIO OIIe He OT/IeIeHb
0T IOPOJ KOMILIeKCA OCHOBAHHA.

K rperbemy crpykrypHOoMy stasky B Daitkamo-IlaTomexoit cxiaamaaroii cu-
cTeMe OTHOCATCS OTIOeHH#A, caaraomme Bopaiibmackmit, Bepxmemamckmit
CHHKIHHOPHH ¥ (ojee MeIKHe TeRTOHMYeCKHe KIMHBA, BHIABICHHBE BIOIb
ceBepo-3anajgnoil rpaEUNE ckiaamuaroil cucremsl. B Ilpmienckoit some ¢ muvu
KOPPeJRPYIOTCA MeTaMopPuIecKne DOPOALl M HPOPHIBAIONHE MX T'PAHATOMIH,
caaraione spepubie 9acTH ToHOJCKOTO aHTHKIMHOPHSA W BePXHUHA CRIATIATO-
meraMop@uuecknii xommiexc Hewepckoro (JloHrmopekoro) amTHRIMEOpIA;
B Uyiickoii 30me — meraMop(EIeCKEe CIAHIBL H THEHCH ¢ aHJATy3HTOM, Bhi-
ABaennse B Gacceitne p. Uyiickoit Bpamen i 1pyrax mecrax, a Takike MeTaMop-
fuzoBaHHEIe OHOBPEMEHHO ¢ HEMH IPaHHTOHM/Ib (HHYATCKOTO THIAY.

B cospemennom 2posmoHHOM Cpese IOPOAB! TPETHETO CTPYKTYPHOTO HTasKa
XapakTepuayioTcA HEOJHOPOAHBIM MeTaMoppuaMoM, MeHgoumMcsa B DBopaii-
Ounciom n MaMCKOM CHEKIMHOPHSAX OT 8€JI€HOCIAHIEBOT 10 GHOTHT-CTABDPOIAT-
MYCKOBUT-KHAHUTOBOH (anmum CcuiIIumMaENT-KHAHATOBOM (anmaapmoil cepmu.
B 1oro-socrourom Gopry BopaliéMHCKOT0 CHHRIMHOPHMSA OTMEYAIOTCS YCIOBHA
IPOMEKYTOYHON KHAHHT-aHAaJy3UT-CTaBPOINT-CHITAMARATOBOM (amuaabHoi
cepun (nammue C. I1. Kopukosckoro). Hakonern, B npepenax Uyiickoit m, Be-
POATHO, AKHTKAHCKOH 30H — B YCJIOBHAX AHAAIY3HT-CHIIMMAHHTOBOM da-
IHaabHoill cepun (Beanxocmasuacknit m ap., 1971, a raxsxe nanase B. B. Iler-
posa).

Hommmurananocts GopMEPOBAHNA PACCMATPHBAEMOTO CTPYKTYPHOTO HTa-
KA ITOAYePKUBAETCA HAJIAIHEM JoMeTaMOp(PUYecKUX Hecoraacui, GurcH-
pyemuix B BepxmemamckoM cHEKJIMHODHE (GasalbHEIME KOHIJIOMEpDATAME B 0C-
HOBAHMH BYIKAHOT@HHO-0CAJI0YHOM TOJNMM, NePeKPHBAIOIIUME PASIHIHEE TO-
pu30HTH KapOomwarmo-cianmesoit Toaumm (Heexos, 1957). B Bopaitbumckom
CHHKIAHOPHM Takoe Hecor/iache HaMeYaeTcs B OCHOBAHWE TePPUTEeHHEIX TOJII,
. TePeKPHBAIOIIX PA3HEIe TOPH3OHTEI N3BECTKOBO-CJIAHIIEBOI TOJIIN, a MECTaMu
HEIDOCPeJCTBEHHO HaJlerainime Ha IIOPOAL KOMILIeKca ocHoBaHuA. Hakomer,
B TonomckomM aHTHRIWHOPHE KeBaKTHHCKas TOJIA IPOpPBAHA TPAHETAMH, KO-
TOpBIe C HECOITIACHEM NepPeKpPHTH KOHIIoMepaTaMi (OTHOCHMEIME K TeITOPIHH-
CKOM Cepum) M BMECTe ¢ HUMH PACCAAHIOBAHKL U MeTaMOP(HU30BAHEL.

B Axunrrancroit, Qyiickoit m Ilprierckoil 30HaX pacupocTpaHeHE 0pOreH-
Hble # mratgopmenHsie o06pasoBaHms, CIAraoIlEe CPeIHENPOTePOIORCKMIL
(axuTRaHECKMI), BepxHenpoTeposoiickuil (maToMcKuil, GadkaTbCKMIL) W MO3/HE-
nporeposoiicKkuii — naxeo3oficKuil CTPYKTYypHBEIE dTaKi. PermoHaibHL Me-
TAMOP(PHESM A BCeX STHX IOPOJ HeXAPDAKTEPeH, XOTA B 30HAX PA3TOMOB OHH
-CJIATAI0T TEeKTOHMYECKNe KIMHBA, MHTEHCHBHO JMCAOIMUPOBAHE, a MeCTaMH
pacclaRmoBaHbl M NEPEKPHCTAIIN30BAHLL ¢ ITOABISHNEM HOBOOGDa30BAHHOTO
Guotnta M B OTHeaBHHIX caydasnx ([laBamckas 3oma cmstna) — amdmbora.

Pacunenenne moxemGpuiickux ob6pasoBaHmii Ha KPYMHEIE MeTaKOMILIEKCH,
CJIATAIONMHe CTPYKTYPHBIE JTaM PACCMATPHBAEMHIX CTPYKTYPHHIX 30H, OIN-
paercs HA H3YYeHHe MX CTPYRTYPHO-MeTaMop(PHIeCKOi HBOMIONHNA, BRIOTAI0-
mieil 4eThipe IOCTe0BATeNBHO CMEHAMIUX JAPYr Apyra pedopMammoHHO-Me-
TaMoppUUecKHe IHKJIA.

Crpyrryps mepBoro medopManuoHHO-MeTaMOPPUIECKOTO WHKIA, (O pPME-
POBAHIE KOTOPHX 3aBePHIMJIOCH, B YCIOBHAX PErHOHAJLHOTO MeTaMoppmaMa
TPAHYINTOBOI (alum, Mo CymecTBY eme He U3yYeHH. B cymecrsemmoit mepe
nepepaboTaHable No3HEe CHHOOPMHLIE U AHTHPOPMHEE CTPYKTYPHl HUFKHETO
arazka (F**) B Uyiickoit 30He (6paMBHECKEI KOMIJIEKC) IMEIOT 0GNLYIO CeBePo-
BOCTOYHYI0O OPHEHTHPOBKY, - a B llpmiencroil! (BepxHeaMaJBIKCKHIA KoM-
niexc) — cyomepuamonansuyo. Ha HEX HakmagmsaoTes Bee HMOCTeYIOUHE
aransl gegopManuii m perHoHAIBLHOTO MeTaMoppusMa.

1 Ba mpeiesaMm UPHIOKEHHOIT cXeMul.

170



Ilostaee mozser GuITH OXapaKTePH3OBAHA DBOMIONHES CRIATIATHIX CTPYRTYD
BTOPOTO JIehOPMAHOHAEO-METAMOPPIIECKOTO IMKIA, MOCIEHEE DTAIE KOTO-
POTO 3aBePIIMINCH B YCIOBHAX BHICOKOTEMIIEPATYPHOrO MeTaMopyuaMa Kua-
HAT-CHIIAMAHATOBOM (ammanbHoll cepum. [lo oTiokeHms MaMCRO cepun
HOPOJIEL YRY9YKTHHCKOM B 4y iHCKOM T HCHBITHBAIIE CRIALIATOCTb Te0CHHKII-
HATBHOTO THIA, a Mo3jiHee AeYOoPMANAN OPOTEHHOr0 HTANA, COBIPOBOK/IABIIN-
ecsl BHeJpeHHeM cyOulenounsX mHTPysmil. Ciefyommii sTam morpyKeHEs
HAROIIEHNA (PAMIIONAHX 1 KapGOHATHHIX TOJI] MAaMCKOH CePHE TakKe 3a-
BEPIIMVICA  IOMeTaMOPYUICCKOHl CRIATIATOCTHI0O M (POPMHPOBAHHEM KU,
0 "eM MOKHO CY[AMThH IO KBApIEBHIM H TDAHATHRIM JKHJAM, YYaCTBYOIIEM
B NEPBEIX U3 HAOGIOJAeMEIX 37eCh CHHMETAMODP(OHIECKAX M3OKIMHAIBHEIX
crmagkax (F;+). [lapanreasao 0CeBHM MIOCKOCTAM 9THX CRIATOK Pa3BHBALTCH
KPHCTA/LNIU3ANUOHHASA CAAHIEBATOCTD S}, METMATATOBAA II0JOCIATOCTH I PAH-
HHE HKBaPI-TM0JeBOIINATOBEE U MErMATHTOBLIE FKHJIED (B BePXHHUX YJacTAX 30HEL
yabTpameramopguama). B pesyabprare psga mocaegyommx sramos medopma-
IHif, 4aCTh M3 KOTODPHIX (MKCHPYeTCs PAa3TMIHHIMI TeHEePANEAMHE CKIANOK,
OBLII CHOPMIPOBAHEL CITIOKHbIE CHH(ODPMHEI® I AHTH(OPMHEe CTPYKTYpHL (F112),
COXpaHUBIIAECA B 001aCTAX HANMEHee MHTEHCHBHOTO IPOABICHA [edopMarmil
CAGAYIOMUX NUKI0B. K TakUM CTPYKTYpaM OTHOCATCS, BEPOATHO, (IEHTPAIb-
HAs aHTHKIHHAIbHAA CTPYKTYpa» B mpefesnax Mamckoil Kpueramimgeckoii mo-
aocst (Heenos, 1957; Bemmkocaasuncrnit, 1972) u conpsxennse ¢ meit momo-
THEe (CHHRIMHANBHBIE CTPYKTYPHlY, & TaKKe (IPAHHTO-THEHCOBHE KYIOJIA»
(Bemmxocrasnuckmit u mp., 1971). :

Brespenme TpemmHHLIX METPYsuit M MOCTCKIAAYATHIX NAGK THHAGUCCATD-
HOTO oﬁmma IFpaHUTOB, & TaKMKe JJaeK OCHOBHEIX Iopox 3HaAMEHYeT IIepHno[
AMUTENBHOM CTAOHINBANHNE U TAYGOKOM HPO3UE CTPYRTYD CKIAMUATHIX CHCTEM,
CPOPMHPOBABIIUXCA B TeUeHHe BTOPOTO JedhopMamHOHHEO-METAMOPGUIECKOTO
KA.

Hagansarie sramst Tpersero AedopmManumoHHO-MeTAMOPPIIECKOT0 IHKIIA,
OTJeJI€HHbIe 0T MPefbIIYIero MIKIA e PHOI0M HAKOIICHHS TOJI, CJATATOMAX
TPEeTHil CTPYRTYPHLIA 5Tas, XapaKTePH3YIOTCA HOOTHOKPATHEIM IIPOABICHEeM
TOJIOMOPHOI CRIAAIATOCTH, 4TO (HKCHPYeTCs HoMeTaMOpHHIECKEMHE Heco-
DIACHAMHE, PA3AENAIONUME OT/AeIbHbIE CTPYKTYDHEIE SPYCHL (IOmATasKu).
Craamuatocts Bepxmero apyca B Bogaiiburcrom CHUHK/JIWHOPHH BHpa;KeHa CH-
CTeMOH CJIOKHBIX AHTHKANHAICH W CHHKIAHAICH nyroobpasnoit opmer, mpu-
MBIKAIOIEX ¢ fora 1 3anaga k llpuienckoit some. Hekoroprie ns raknx erpykryp
pocruraior 150 kM B pumey npm mupume 50—60 kM. Kpeuiss ux ocmosrEens
CRIAIKAMI BRICIIAX HOPAAKOB. B memTpainsmoil wactn cuErIAHOPHS 0CH CHIa-
' IOK UMeloT cyGIMMpPOTHOe IPOCTUPAHEE, ILIABHO U3rA6asch HA BOCTOKE 10 JOTO-
BoCcTOYHOro. B BepxmneMaMCKOM CHHKIHHODHE Pa3BHTH CHIIBHO CRATHE W He-
PeAKO OHpPOKHHYTHE HA I0T0-BOCTOK W30K/IMHAILHBIE CRIAMKA MEHBIIAX
pasmepos (mupunoit 1.5—3 k). OprenTupoBKa NX cesepo-BocTowmas. B rEeiico-
BOM (hyH7aMeHTe JefiopMAIEE HTOTO HTATIA BHPAKEHBL 30HAME 6J1aCTHEMIIONH-
TOB CeBepO-BOCTOYHOTO HPOCTHPAHUA B mperenax MaMcKoi KpueTajrmueckoit
MOJIOCKI, CYyOIMMPOTHOTO — HA CTHIKe ¢ DonalibmucrmM CHHRIHHOPHEM U I0T0-
BOCTOYHOTO 70 I0;KHOTO — B mpergexax Hewepckoro amrurammopma. Birac-
TOMIIOHUTEL HEPEIKO CMATEL B CHJBHO CAKAThIe MIN UB0KIMHAJBHEE CKIAIKH
(F}), XapakTepHay0TCA HATOKEHHOH CIAHIEBATOCTHIO S} "gacTo cerymeit mwim
HOMHOCTBI0 yHWUTOMAOMWEil caannesatoctn S} u S! (sroporo m mepsoro
IHKJIIOB).

B xomeunsie sramst Tpersero nuKIa mpeobragaioT BePTHKATIBHBE GIOKOBLIE
ABHREHASA, C KOTOPBIME CBA3AHO CTAHOBICHHe AHTHQOPMHEIX W CHH(OPMHBIX
CTPYKTYp (F%), npuypodeHHEX K 06JaCTAM IOBHIIEHHOTO MeraMoppuaMa Ha
rpaHunge ¢ raeicossv gyrpamentom. MopMmposanme TaREX CTPYKTYp pacma-
AAETCA HA DAL OUH3010B, PUKCHPYEMHIX IIOCIELOBATENBHEIME IeHeDAIHSIME
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CRIANOK, HAGMIOTA0IAXCSA Kak B IOPOAAX TPETHEro CTPYKTYPHOIO dTaska, Tak
U KOMIIEKCA OCHOBAHHA.

B Baiiramo-llatoMckoil criaguaroil cucteme medopMalui TpeTbero IuKIa
COMPOBORIATOTCH HEPEKPUCTANIIH3ATHCH MOPOX B YCJOBUAX 30HAIBHOTO Me-
TaMopu3Ma KUAHAT-CUIIAMAHATORBOH (anmaisHoll cepun (WIH IPOMERYTOU-
Holt mo nepudepnn Heueperoro mopaaTas). B KoMurerce oCHOBAHHA HTOT Me-
TaMOpP(H3M sIBIAETCA HAJOMEHHLM U COMPOBORIALTCS BEICOKOTEMIIE PATYPHBIM
muagropesom. CTemens MeTaMopQuaMa TOCTATACT B 00IaCTAX PA3BATHS ¢KYyIOIb-
HEIX CTPYKTYDP» I B KOMIJIEKCEe OCHOBAHHA GHOTHT-CTABPOJINT-MYCKOBIT-KHaHA-
ToRO# cyOdanun. B 9THX yCaoBHAX 0J{HOBPEMEHHO ¢ MePBLIMHE dTamamMu jedop-
manuit (F!) npomcxopur craHOBIeHWe IPAHMT-IETMATHTOB M IIABHOH MaCCH
CIHI0IOHOCHEIX IeIMATHTOB, BAHHUMAIOINX IIOJIOCTH OTCI0HHA, TPEIWHE K
1 ociadiennbie 30H B MOJBEPTAIOMUXC TOBTOPHEIM AehopManuaM I guadro-
pe3y CPaBHHATEIBHO (RECTREX) IOPOAX KOMIJIEKCA OCHOBamHA. B Iloro-samaj-
HOM YacTU CKIAAIATON CHCTEME B YCIOBHAX 00jiee HUBKROTEMIEPATYPHOTO Ha-
IIOFKeHHOTO MeTaMopduaMa (BepOATHO, aHAANYSUT-CHIINMAHHTOBOM (ammainb-
HOH cepmm) B »ToH :;Ke BpeMa (OPMHPOBAIHNCEH PeAKOMETAJILHEIEC TIErMATHTHI
(Magyitmosa m xp., 1964). B soHanbEHO-MeTaMOPPH3OBAHHBIX OTI0REHHAX
TPETLETOo CTPYHRTYPHOTO aTayka ¢ 3TAM HTAloM CBA3AHO CTAHOBJIeHUEe CHHCHKJIAO~
YATHIX MErMATHTOBHIX (¢ TypPMaJHHOM), KBapI-IOJAEBOIINATOBEX T 0COOEHHO
MAPOKOKBAPIEeBsx semia. llocmegmme obpasylor mmpokme Hosca B 30HAX
HHBKOTEMIePATYPHOH aMpuioiuToBoil 1 summoT-aMmduboauToBoil ganuii. Bee
nepevurucJIeHHBIe BBIIIE JKUJIBHBIE 06PH3OB3HHH V4acTBYXT B IIB[I]OPMHI[HF[X BTO-
poro aTama (/%) m mWoZBepramTcs WHTEHCHBHOMY pacclaHIeBaHUI0, PasjiinH-
30BAHMI0 B HEPEKPHCTAINU3ALHHE,

Paspnurne «kymoanurix cTpyrTyp» (£7) mpomoiykarock W HA DO3THHX aTa-
nax ¢BCIVIGIBAHMA) CEIANTATON CHCTEMBI, 49TO CONPOBOMKIANOCH JaTbHeMIIei
pedopmanmeid m3oMeTAMOPPUUECKHX TOBEPXHOCTEH U MECTaMU HE3KOTeMIepa-
TYPHREM 30HAJBHEM PErPeCCHBHEIM METAMO DHU3MOM, IIPOSABHBIIEMCS He TOJIBKO
B IIOPOJAX BTOPOTO, HO M TPETHEI0 CTPYKTYPHOTo sTajra (CpefHee TeueHme
p. Mammi, 6acceitnn p. Bopaiibo m TaxTtmiru u Apyrue pailoHs).

Yerseprsiit jiedopManoHHo-MeTaMoPOUICCKIE IAKI 0XBATEIBACT JIITHTE/Ib-
HEI, pacIafaIuiicss Ha PAX 9TANOB TMePHOJ] CYIECTBEHHO INILIO0BEIX [BHKe-
HEH, ¢ KOTOPHMA CBA3AHA MOCIHEAyIomas pedopManisa H3oMeTaMopQuIccKux
TOBEPXHOCTEN B HOPOJAX TPETHEro CTPYRTypHOTO dTazka. Ilanbosiee wHTEH-
CHBHO JlehopMaIum 5TOro MHKIA (WM HKIOB) HPOABUINCH B KPaeBbX JacTAX
mIaTGopPME B CBA3H ¢ opMEpOBAHEEM TIKO0BO-CRIATUATHIX CTPYKTYP aKHT-
KAHCKOTO B HATOMCKOTO KoMmiuiercos. OHHM BHPaKeHB 37eCh INMPORUME 30-
HAMHA HU3KOTEMIEepaTypHHX (¢ 0moTHTOM) 0I1acTOMHIOHMTOB, (I0PMHPOBAHIEM
TEKTOHUIECKUX KIAMHBEB, CJAOKEHHBIX DOPOJAMI AKHTKAHCKOIO M IMATOMCKOTO
KOMIIeKca, a Io3jHee — rpadeHoB, BHIIOIHEHHHIX INiaTdopMEHHBIMH ocCaj-
KaMu (BeH[—HIGKHHE mamzeosoii). H eme Gosee mospamyM gedopManmaM aToro
IMUKIa OTHOCSTCS JHHEHHBE CKRIAMKE TaJe030HCKHX OTIIOKEeHNI (BRII0TaA
cwiyp) B mepudepuuecKoil TacTh maaTGoPMEL (¢paMovYHEIe CRIATKIY), CBA3AH-
Hble ¢ pasjioMaMy W HagBUTramu, OGYCJIOBJIBHHLIMH LHepHoauIeCKUMHE BO3JbI-
MaamAMH balikanbcKoil ropHoit of6xacTmd.

OcoOntit mATEpeC mpeicTaBIANT CRAaguaThie gedopManul m3oMeTamopdu-
YECKUX NOBEpPXHOCTeH B BocTouyHol uwactn DbomaldmHCKOTO CHHRIMHOPHI.
dmecs maorpajpel Gmormra W rpaHara B mopomax OofaildmHCKOro KoMIJIeRca
B 1eJ10M CYOROHQOPMHH CKIAMUaTHM CTPYKTYPAM IATOMCKOI cephu 1 Habiio-
TaeTcs «coriacHoey (mapasieibHoe) 3alieranie DOPof 00eHX cepuil npu cyme-
CTBOBAaHNK PE3KOT0 CRAYKA B CTEIEHH METAMODP(H3Ma Ha PPAHUIE MEJK/Y HIMHA.

PasphiBHble HapyIIeHNA ¢ 30HAME KAaTAKIA3UTOR 0TMEYAIOTCs 1 BO BHYTPEH-
HOX vactsx baitrkamo-TlaTomexoit craamggaToil CHCTEMEI, 0COOEHHO BOIbL ee
10/KHOR rpanuim. Tax, B epxmem Teuennu pex Mamsr u 5. YUyu u B Gacceiine
p. TaxTeirm nosjgHue pasioMbl pasjensioT 00JIacTH (KYIOJBHBIX» CTPYRTYD

172



(F7%) ma 6oKM, B Pa3sAWYHONE CTemEHH HPOAMPOBAHHEE, UTO CYHIECTBEHHO 3a-
TPYAHACT PACITHQPOBKY HEPBOHAYANBHHIX CKIATYATHIX CTPYKTYP.

JaKaHIuBag KPATKY0 XapaKTePHCTHKY TeKTOHO-MeTaMopduueckoil »Bo-
JIONUM PerHOHA CJIefyeT MOAYepPKHYTH TPH OCHOBHEIX MOMEHTA.

1. Jledpopmanmorno-MeTaMoppuIeCKuii MHUKI OO0BEUHAST TEKTOHHUECKUE
I MeraMopQUIeCKHe IIPOIeCCH, CBA3AHHEE ¢ (POPMHUPOBAHHEM PAHHETOKEM-
OpuiicKIX KOMIIGKCOB OT HAYAIBHEIX HTANOB CKIAAIATOCTH 10 HAXOOIEe o)~
HIX jedopMmanmil cragnm oOmell WHBEPCHM IIOABUKHON 06acTi.

Ha mpumepe mokeMGpPHICKEX KOMIUIEKCOB (MEraKOMIIEKCOB), CIATAIOMEX
BTOpOli M Tpermit cTpyKTypHBIe atazRu baitkamo-lIlaToMeroii criamuaToit cum-
CTE€MbI, MOKHO BHJIETh, YTO Ka/;KIbIi M3 HAX BRI0YAET ABA (2 BO3MOKHO, W
Goupure) RoMIIeKca, 060BEIMHAIONAX 0CAAKY, BYJIKAHATEH T HHTPY3HA PA3IHI-
HOUl (OPMANUOHHON NPHHANIEKHOCTH. ITH KOMILIEKCH, COOTBeTCTBYION[HAE,
BEPOATHO, KPYOHBIM I'e0CHHKJIMHAIBHEM KOMIIeKcaM ¢aHepo3os, pasmeleHs
foMeTaMoppUIECKIMI HECOTIACHAME, IIePePEBAME W BHEJPeHHeM PasHoobpas-
HBIX HHTPY3HBHBEIX KOMILIEKCOB, BRI0YasA oporenunie. Tem caMum ¢pukcupyercs
HEOTHOKPATHOE IPOABJICHNe ToAOMOPQHOH CKIAAYATOCTH HA PaHHAX 9TAMaX
negopmanuonHo-MeTaMoppuaecknx nmkmoB. [ledpopmamuu ruaasmoit daszm
OUKIa WMeIH MecTO IPH MAKCHMAIBHBIX IS Kamkaoro Merakommiexca P-T
YCIOBHAX PerHOHAILHOI0 MeTaMopduaMa U 3aBepHIAIHCH (C HePexXomoM K TIIE-
OOBEIM pajiHalBHEIM J{BHAKCHHAM) (OPMHPOBAHHEM IOXOIHX CHHPOPMHBIX I
AHTHHOPMHEIX CTPYKTYP, IPOABIAOMAXCS IPEAMYIIECTREHHO B 30HAX BEICOKO-
TeMIepaTy pHOTO MeTaMop(HusMa HAa TPAaHHIE BePXHEI0 CTPYKTYPHOTO DTajKa
¢ KOMIJIeKcOM ocHoBaHHA. [lanpHeiimme medopMammm, COIPOBOKIAIONIHECS
PerpeccHBHLIMA CTATNAMA MEHEDPAT000Da30BaAHAs, HMEIOT JORAILHOS PASBHTHE
U cBA3aHbl GoNbMIeH YacThI0 ¢ OJIOKOBHMHE moxBIEKaMu. B rayGoko spoxmpo-
BaHHEIX MoHOMeTaMoppuuecknx moscax (Heemos m gp., 1971) coBpemennmsivMn
METOJAMHI CTPYKTYPHOTO aHAJIH3A (HKCHPYIOTCA OOMBIIeH YacThio TOMBKO HTH
rJaBHEIE W 3aBepHIalolie HTANLl fedopManuii, COOTBETCTBYIOIMME KY/IbMIHA-
MUOHHOW 7 pPerpeccHBHON CTaJUAM pPerHoHAILHOTO MeTaMoppusma.

2. Ilopomsr MamMcROf cepuE OTHOCATCA KO BTOPOMY CTPYKTYPHOMY HTasKy.
Onm menprTanm cymecrseHHEme gedopMalii U MepekpHCTAIIIA3AIHI0 B TeIeHAe
TPETHEro JedopManuoHHO-MeTaMOPPUIECKOTO HHKIA, HUTO COHPOBOALANOCH
(opMupoBanneM YHURAIBHBIX MYCKOBUTHX —MecToposaenmii  Mamero-Yyii-
CRoro paiona. B ¢BA3W ¢ aTHM Takme MECTOPOMIEHUA BPAT JIH MOKHO HEIO-
CPeCTBeHHO CBASHBATL C IPOTPECCHBHON 30HATBHOCTLI0 KHAHNT-CHITHMAHN-
TOBOro THHA. BaskHenyio poas 3nech Urpaio GopMEPOBAHEE CIEUPIIeCKAX
IO COCTABY MOPOJ MAMCKOIl CEPHU U CKJIANIATLIX CTPYKTY] BTOPOTO CTPYRTYP-
HOTO DTazka, a IVIABHOE — CTPYKTYPHOE IOJOKeHHe CKIATYaTOro IHeicoBOTo
OCHOBAaHHA B IOCIeAYIOMEM TpeTheM murie. B paccMarpmsaeMoM cioydgae KoM-
IJIEKC OCHOBAHWA BRICTYNAI B KAYECTBE OTHOCHTENBHO IIPHIOLHATOrO GIOKA,
OKPY#HEHHOTO TOJIAMH, BXOJAMAMA B COCTAB TPETHETO CTPYKTYPHOTO ATaKA.
Jns oTx ToMm XapaKkTepHA «KpyTasy (Co CONMKEHHBIMHI M30TPAaMI) MeTa-
MoppuIeCKas 30HAIBHOCTH, JOCTHTAMAA To Hepudepun 6a0koB GyHAaMEHTA
O6HOTHT-CTABPOJNT-MYCKOBUT-KHAHUTOBOM cybGdamum.

B rarmx ke ycaoBmax (GrarompHATHHEX A GOPMHPOBAHUA MYCKOBHTO-
BHIX TIETMATHTOB) MPOXONUJIA W IOBTOPHAS MePEKPUCTAIIH3AIMS TOPO] KPH-
crajiumgeckoro ocHopaHmsa. IlogoGHbIe ciroskuEbIe M0 WCTOpUM (OPMUPOBAHME
MeTaMopQUIeCKAe (OBAJEY WIH (HOCH», BOZHUKAOIIE HA TPAHAIE THEHCOBOTO
OCHOBAHHA ¢ HEPeKPHBAIIUME 30HAIBHO-METAMODYUI0BAHAEIME KOMILICK-
CAMI BEPXHET0 CTPYKTYPHOTO 2Tasa, HPEJCTABIAIOTCA Hambosee GIarompuar-
HBIMHA 73 (QOPMEPOBAHHA HEKOTOPHIX METaMopPPOreHHsX IOJIe3HHX MCKOnae-
MBIX, TAR KaK B TAKEX CTPYKTypax Hambolee IOJTHO PeamusyloT¢a pymoobpa-
BYHIIIHEe BO3MO/RHOCTH JETYIHX KOMIOHEHTOB METaMopP(HOreHHOT0 IPOHCX0FKIe-
HuA. B 1o jKe BpeMsA Haj0 MMeTh BBHALY, YTO B mepH(ePUUECKUX YACTAX TAKHX
«oBanoBy, rae GOPMHEPYIOTCA MO3JHHE (KYIOMOBHIHBIE) CTPYKRTYPHL (B TaHHOM
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ciy1ae F2), IPOMCXOJUT CYLHIECTBEHHOE PACCIAHLEBAHHME NErMATHTOBBEIX FRUJI
H «pasybosRuBaHme» pamee CHOPMHPOBAHHBIX MECTOPOJKICHUI.

3. Hagesrusie m30TONHEIE TATHPOBKU sl HPUBASKH BCEX PACCMOTPEHHBIX
BEIIE JAedopMANMOHHO-METaMOPDPHICCKHX IHUKIOB K TeoXPOHOJOTHYECKOM
mrane eme He moiaydeHs (eoxpomosormsa. . ., 1968), HO mexons n3 JamHBIX
0 IOCJIEIOBATEIBHOCTI TEOJIOTMYECKUX HPONECCOR I YINTHEBAS OTHCIBHEE 3HA-
YeHHs BO3pacTa BHe 30H omoiokenms (K-Ar mozpacr kopmumeroro amdgmbora
u3 amgmbonmra OGpamemacKOoTo Kommmekca 3000—3500 muam ger — jmamHEe
B. B. Ilerposa, mycrkoeruTa u amdudora u3 MeTaMop(H30BAHHEIX TPaHUTOB,
OTHOCAIIUXCHA K TpeTheMy cTpyrrypmomy aramy, — 1900—2000 mam mser —
mapesie M. M. Manyiisosoit u T. TI. fHpanosoii), MosHO mojiarars, 410 TpH
TIePBLIX MHKIA HME0T J0AKUTKAHCKHUI BospacT. llepBEii W3 HEX Koppermpy-
eTcsi, BEPOSTHO, C AJJAHCKUM, BTOPOl — CO CTAHOBHIM N TpeTmit — ¢ yJo-
KapcruM JiedopMATHOEHO-METAMOP(QHEYECKAME IUKIAMH, ITHPOKO HPOABHE-
maMuaca Ha 1ore Boeroumoit Cmbmpm.

C. 4. PYIEHRO, B.A POMAIORB, B.H.MOPAXORBCREHI,
E.B. TAPACOB, I.A.TAJRHH, B.E. TIOPOXHH

YCJI0BUA OBPA30BAHNA N 3AKOHOMEPHOCTH
PABMEIIEHNA MYCHROBUTOBBIX OBBEKTOB
CEBEPO-BAVMIKAJIBCKOII MYCROBUTOBOM TTPOBUHITAN
N HEKOTOPBLIE OBHNINE BOIIPOChI CTAHOBJIEHUA

IMETMATHUTOB 5

Onpeplensmonias poiib SBICHEH IepeKPHCTANIH3AIHE M MeTacoMaTo3a
B (JOPMHEPOBAHMHU NETMATATOB PA3IMIHEIX (OPMAIHE B B JaCTHOCTH MYyCKOBHTO-
HocHEX mermaruros Cepepo-bBafiKalbCcRON MPOBMHINT, MOAIePKRABANIACH MHO-
ravm nceaenosarenavu (Hopmmacrmit, 1937a; 3asapungrnii, 1947; Hurnrnm,
1952, 1955, 1968; Pynenxo, 1952, 1965; Coxoaon, 1970a, m ap.). Ograxo mam-
Gollce apryMeHTHPOBAHHO THIOTE3A (IOCTMATMATHYECKOT0» 06pa3oBaHmA Ter-
maTETOB Opna paspadorama B. II. Huxnrmapm. He mosropsisi foBomon B ee
H0JIB3Yy, NONETAEMCA B cXeMaTHyeckoil opMe ONEHHTH 0COOEHHOCTH XHMHBMa
rIaBHBIX CTAMHNI TerMaTHToBoro mpomecca (radm. 1).

Crag@sa TepeKpHCTAIIN3ANAH, KAK IPABHIO0, OCIOKHAECTCA METACOMATH-
YECKUMH ABICHUSMA B MalIoil CTeIeHH, YTO CBUAETENBCTBYET 0 He3HAYMTEIBHOM
B IEJIOM N3MEHYMBOCTH BEIHIWHE KUCIOTHOCTH—INEJOYHOCTH PACTBOPOB.
OnHAaKO TAKHE ABJICHUS BCE FEe MMeoT MecTo. I{ HUM OTHOCATCS BLIHOC MATHILA
W jKeje3a IpH nepepadoTHe MCXONHKX OHOTHTOBHX IPDAHUTOB B TPaHAT-TIErMa-
raTH ! man rpaguyecKue DerMaTHTH; BHHOC KaJBIMsA B CBASH C YMEHLIICHHEM
OCHOBHOCTH ILTarHOKJIasa mo Mepe gopmmposanus Oojlee MOBIHEX B0H Ierma-
THTOBEIX TeJ; BHIHOC Kajmf mpm o6pa3oBaHUH B MAKPOKRIHWHOBHIX HEeTMATHTAX
KBapI-MyCKOBATOBOTO BaMENIAIIIET0 ROMILIKCA; HEKOTOPHIl MPUBHOC KpeM-
HeseMa Ipm (GOPMHUPOBAHEM KBADIEBHX sjep. ITo MO3BOJser, Kasaloch Obl,
pacecMaTPHBATH CTANMIO HEePeKPHCTAIN3AIME B IEIOM, C TOYKH 3PeHNsA XH-
ME3Ma, KaK KHCJIOTHYIO CTajmio. BMecTe ¢ TeM MMEIOTCS HeKOTOPHE OCHOBA-
MU W NS ee PACYICHEHHs, BHTERAI0INE U3 AHANN3A 0CODeHHOCTEe CTPOeHNS
[OCIeOBATEIBEO 06pasyoiuxes mopoy mermarura. llpm stom caegyer ydm-

1 TepMuH (TPAnNT-IETMATATHD) aBHO YTBCPAWICS B JHTEPATYype A 0003HAUEHIsH
BeckMa HepABHOMEePHO3ePHHCTHIX HerMaToufunx rpamntos Cesepo-BaillKanbckol HPOBHH-
NN, 3aKJKYAIONNY PeAHKTH MejKosepHACTHX rpammTos (Cyuxos, 1961; Beamrocaasnt-
cKRmil W Ap., 1963; Hukxnrn, 1968; Coxomon, 1970a, m gp.). lIMeHHO B TAKOM CMBICTIE OH
IpIMeHsieTcs aBTOPAMI B JlaHHOM pabore.
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; Tadbxrma 1
OcHOBHBIE CTAHH HErMATHTOBOIO NPOIECea

Cranusa, BejledeMan Crangna, BeexneMan TTopojsl u MuHepas, o0pasyiommuecs
no cnocoGy ofpasosanns o 0coGeHHOCTAM HA PASHBIX CTATHAX
MHAHEepalloB XHMHBMA

Pannsasa menounan | OPTOTERTHATH, TPAHUT-IEIMATHATE 1 Tpadm-
9JecKue IerMaTaThL

CyirecTBeHHOH —Ieperpu- Anorpadugeckue MOPOJIEL M KBAPI-MYCKO-
CTAIN2AI[IH BUTOBBIIT KOMIUIEKC; OJOKOBEE U Tierma-
Hucaoraan TOHJIHEIe KBAPI-TIOIEBOIIIATOREE TIOPOJIEL

N Kpapuesnie fAapa

MeracoMaTnaeckas Cmoper (MyckoBut-11, Guotur, IUTHEBBIE
CJIONET), amBOWTHTEI, I'DAHAT, TYPMAaJNH,
Hosgasaa mexod- PeIKOMETANILHEIC H DyJ/IHEIE MUHEpaJibl)
Hasa
Cpofogmoii Kpueraiinsa- JIpyssl Keapua u GaoopnTa; Apyrue Muie-
I pajisl nomocTei

THIBATh, 9TO «B XOji¢ Ipomecca OIPeodpPa3oBaHIisA CKA3HBACTCHA PA3NHTIHAS pac-
TBOPUMOCTH MHHEPAXO0B. . . ‘G pasnmimHoil pacTBOPHMOCTHIO CBA3AHA Pa3ITHI-
Hag CHOCOOHOCTH MHHEPAIoB K uepexpmcrannmsammm (Pymemko, 1965,
crp. 281). Tar, npu popMEpOBAEAE DOPOJ NErMATUTOB TPadIIECKOI CTPYKTY DI
moJieBHe MOaTe 06/1a7al0T GoJbllell CmoCOGHOCTHIO K HeperpucTalIN3any,
ueM ksapn. Bmecre ¢ Tem XxmMmaM pacTBOpoR MeHSeTCHA IPH (OPMHDOBAHUT
mopop anorpadguueckoit W MerMaTOHAHOHN CTPYKTY]D, KBAapPIeBHX sep U oceil,
rorga Gonbmell cmocoGHOCTRI0 K mePeKPHCTAIIM3ANMH 00Jamaer kpapn. Ta-
KOe M3MEHEHWe CBJ38HO C YCH/IGHHeM XHMHYeCKOH aKTHBHOCTH B PAacTBOpax
HATPHA 10 cpaBHeHHIo ¢ kaduem (Hurmrmr, 1949, 1952; Mapns, 1972). Ha oc-
HOBAHWN M3JI0/KEHHOTO Iepuoji o6pa3oBanna paHHUX (ocobenno rpaduiecknx)
IOPOJT MerMaTATOR, IPOTERAIOMUI B YCIOBEAX MOBHIIEHHON AKTUBHOCTH Hoiee
CHJILHOTO OCHOBAHHA (Kalms), CJeyeT OTHECTH K PaHHEil IeJoYHO# cTaInm
(Pynenro m 3yeea, 1973). Torga nepmon o6pasoBasms cIof, PeIKOMETAI BHEIX
7 HEKOTODPHIX JIPYTHX MEeTacoMaTHYeCKUX MHHEPAJOB, a Takke (JopMUPOBAHUE
XPYCTATEHOCHEIX HOJIOCTeH OTHOCATCA K moauHel menognoi cragnm ([Imakum,
1963).

Benomunm Temeps, To cTaHOBIEHME METMATHTOB, PABHO KAK U 3aKOHOMEp-
HOCTU DPAasMEIeHusi OTAeNHHHX KHJI U IeTMATHTOBHIX TOJeH B IeI0M, Ompe-
AeiAercsa HeldsM pAgoM (axkTopoB (MarMaTHYeCKHM, METAMOP(HUYECKHM, Tek-
TOHUYECKAM H J[P.), BCIEJCTBHE Yero pasjnmyHEe CTATHN HpPOIecca MpOosBIs-
I0TCsL ¢ PasHOil MHTeHCHBHOCTHI0, 4 B Ipemeiax OTHeJbHBIX NerMaTUTOBHIX
noxeil fopMupyoTea Kak PyAOHOCHEE, TAK W Ge3pyLHEbe IerMaTATH. PaccMoT-
pum, raasEnM obpasom Ha mpumepe Cesepo-Baiiransckoit mpormamam, Bims-
HHe OTAeIBHLIX (aKTOpPOB HeTalbHee.

Marmatngecknii paxrop

Ilpm obcy:kpeEmu poim MarmMarmieckoro (axTopa He paccMaTPHBAIOTCH
MeJKHe NerMaTHTONoL00HEEe KBaPI-IOJeBOIIIaToBEe (00KTHO KBapI-IIarno-
KJIa30BHe) NPOKUIKA, BO3HEKAONUEe Ualle BCELO B pesyiasTaTe Meramopdm-
4Yeckoil auddepeENEaNME BemeCTBA KPHCTANINYECKHX CIAHNEB W THEICOB.
Ilpossunkn oToro THmA ABIAKTICA THOWYHO METaMOPHOTEHHHIMH, a caMmoe
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IJIABHOE, B CHIY MaJILIX PasMepOB He IPeICTaBIAT HHTEPEca B KAUeCTBe KOH-
HeATPAaTOPOB CHojbl — MyckoBdTa. Hamu Oymyr pacemarpmpathes TodbKO
I'PAHAT-HETMATATEL W TerMATHTH (KaK IJIaTHORIA3-KaIMeBOI0IeBOIITATOROTO,
TAK M CYMEeCTBeHHO ILIATHOKJIA30BOTO cocTaBa), 00pasymoilie Jame BCero [o-
CTATOYHO KPYHHBEIE TeJIA, OTIETIHBO HEepeceraimme MeramMophoreHHbe 1mpo-
AUIKA. JTH Tena (ToUHEe, CJOAraBIINe HX MCXOJHHe TPAHUTH) HMEIT MATMA-
THUeCKyI0 mpupoxy. Tak, B upejesax TPOBUHIEUE J0CTATOIHO MIHPOKO PACIPO-
CTPAHEHE TerMaTUTOBbIE TeJa, 3a HEMA0IIHE CeRYINee I0I0MKeHNe 0 0THOIICHITO
K MeramopgudecknM moponam. Ilpm BHeppemwm pacmimana B TpemuEHHBE
IONOCTH, IPK GOPMAPOBAHNE TAKUX TEJI, ABHO UMEI MECTO «PABJBULY BMEILAT0-
HAX TOPOJ, YTO YCTAHABJIMBAGTCA IO CMENIEHM0 MeraMopPQoTeHHHX COrIACHO
3ajleralomux B THeHCAX NPOKMIKOB, KOIJIA 9TH THEHCH KOCO CERYTCH IerMa-
THTOBBIME TEJNAMI.

B sajemax 30HH Tak HA3HBAEMEX OGHIBHEIX HHBEKIMHA W B MACCHBAX
CPAHAT-NEIMATUTOB PACHPOCTPAHEHBI IOBEPHYTHE KCEHOJHTH METAMOp{hmIe-
CKHUX HOPOJI, 4 CAMH 3AJI€KH COCTABJIEHEI TeIaMH Pa3HOil 0PHEHTHPOBKI, PEBKO
OTPaHHYEHHBIME OT BMEmarmux mopox. llpm srom me mabmiogaercs aprenmin
MOOHIHBAIMHA JICHKOKPATOBON YaCTH MeTaMOPPMUECKHX IOPOJ. I'pannr-mer-
MATATHL CEKYT JICHKOKPATOBLIE NPOCJOM, A CIOH W NAYKA MeTamophuieckmx
HOPOJ, TTOIHOCTHI0 COXPAHSIOT CBOW KOHCTUTYIWIO HA 3HAYUTEHHOM yIaTeHIH
OT TPAHUT-IErMATHTOB.

[Iprsenennse nanane CBHIETEIILCTBYIOT O TOM, 9T0 PAaCIIaB BO3HHKAL HE
in situ, a IMeI0 MeCTo ero mepeMerleHHe.

Bosnuraer pompoc: Ha kaxoil riay0HHE 3aposaicsa pacmias? Cymmapys
HMEIOIMIecA y HAC HAG/IONeHAs, MOKHO YTBePKIATH, YTO AMILIATY/A e penMe-
MeHAA pacmiasa Onia sHaTATeTbHOH. Tak, B HEKOTOPHIX KHIAX HMEIOTCH
KCRHOJIMTEL THEHCO TPARNTOB, BELHECCHHKIE ¢ ITy6mas e Menee 200 M (mna 165),
CrxosrHEIe O hopMe ceTuaThe (CM. HEIKE) 3ATEKH I'PAHMT-TIETMATHTOB IPOCIe-
ARUBAIOTCA WHOTAA Ha riyommy me menee 500 M (mampumep, B MoumruTcrom
pyxnHoM moxe). Haromern, pacuer, BIONHERHRH HCX0/S M3 BIMIAHLL TOTPY-
JREHHA IAPHAPA MAMCKOTO CHEKIMHODHS Ha yroa Beero B 1° (eamumnaa sBHO
BAHMKCHHAs), CBHETEILCTBYET O TOM, UTO MAMCKAA TONIIA BCKPHTA HA TiIy-
Ouny o kpaiineit mepe 5>—8 km. OjHAKO HHTPYSWBHLIE TeIa IPAHHT-TErMATH-
TOB PAcOPOCTPAHEHEl M B CaMoll HIKHeEN gacTdm Toduu (10ro-samagHas 4acTh
IpoBuUHINN), THe obHakanTes mopoxgsl Ppyrsamenra (Coxomos, 1970a). U sxecs
MBI He BHJIUM IPH3HAKOB MOOHIM3ATIAEN BeImIecTBAa MeTaMopdHueckux Iopoj,
a mabironaeM YeTKme WHBEKIUOHHEE KOHTAKTH TPaHMET-merMatmTos. |lo-su-
JIMMOMY, MAMCKad MeTaMopduueckas TOMMA He ABIATACH MECTOM 3apOKIeHHA
pacmiasa. Pacmias 3aposaanca cRopee BCEro B Ipeiedax KPUCTALINICCKOTO
(ymgamenta, a MOCKOIBKRY B TPAHMT-IEIMATAT (M COGCTBEHHO NErMATHT) mepe-
paboTamsl 3aJeKA, HAXONANKECH B I0T0-3aa/(HOM 9acTH IPOBHHIME, TO HALO
HOJNAraTh, YTO M MCTOIHER PacTBopoB 65t raybuunsmM. [lo-smammomy, cieyer
JIOmyCKaTh HE TOJNBKO HAXWYIME TIYGHHHOTO TEINIOBOIO IIOTOKA, 0OYCJIOBUB-
mero Meramopduam maMckoit Tommu (Bernrocaasnuckmit m ap., 1963), wo n ma-
JImine MarMaTH4eckoro ouara (MJIM 09aros) Ha TayOHHe.

Tawxum obpasoM, Teiaa rpanmToR (HLEIHE CPAHAT-TeTMATUTOB) ABJISAIOTCA ajl-
JOXTOHHLEIMI 00Pa30BAHMIMA.

Bamsras rapruna, mabmogaeman 8 Kapeno-Koasckom permome, mossosser
CHUTATDH, UTO M 3[[eCH PACIUIAB 3aPOKAAICH He B IOPOHAX GES0OMOPCKOTO KOM-
niaexca, a cpeqm Kpucrajaiaumueckoro gymgamenta (Hmramopos u nup., 1971,
Prmr, 1972).

Bosspamascs 1 Cesepo-Baiikambcroii mpoBHEIEE oTMETHM, 9TO IpaHUI-
HBIC MACCHBEL 30Hbl OOMJIBHHIX HMHBEKIMH MB PACCMATPHBAEM B KATECTBE Ma-
TePHHCKAX I'PAHATOB, & IPOAYKTH HX mepepaboTku (rpanuT-nerMaTHTE W 1er-
MATHTOBEIE BOHBI) OTHOCHM K 00GDasoBAHMAM THIA BHYTPUIPAHUTHEIX ITerMa-
THUTOB.
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Meramopdmuecknii arrop

BoamoskaocTs 06pazoBanua HalMHIeHHBIX MArM B YCIOBHAX aM(mboamTO-
BOii (harum MeTaMopuaMa Iajia OCHOBAHHE JIs BEIETEHUS METaMOpPHOTeHHBIX
IPAaHUTOB W IETMaTHUTOB.

OnEako BHIIE HAMH DPUBOAWINCH APIYMEHTHL B H0JBL3Y TOI'0, YTO Marma-
THUECKUI 09ar HAXOJAWICS BHE IpPefesoB MaMckoi Toxmu. [lobasum eme, 4To
9TOT 0Yar IPOJ0J/RAI FeHePHPOBATH MATMY M TOT/[a, KOIJa B MAMCKOI TOJIIe
yiae He umeam mecra P-T yemosusi, orBedaromme amdumboamToBoil (amum.

He paccmarpmeag MycKOBHTOHOCHEIE HIerMATHTHL B KadecTBe MeraMopdo-
TeHHHX 00pa3oBaHMil MaMCKOM TOIIM, MEL BMECTE ¢ TeM MeTaMopduaeckuit far-
Top (Coxosos, 1970a) orHocum K umecay BayRHEX (aKTOPOB NX (OPMUPOBAHUSL.
Crenens MeraMop(u3Ma BMEMAOIAX TOPOJ B 3HAYHTENBHON Mepe ompeeser
TePMIYECKHI peKuM (0CTATOUHBIA TeMOepaTypHE (OH) CTAHOBIEHHS IIerMa-

tatoe (Qepeman, 1940; Prmx, 1969).

JIntomoro-crpaTarpadmyuecknii gaxrop

3aBHCHMOCTD CTAHOBICHHUA ¥ PA3MEIIeHNUs HerMATUTOB 0T CIeMAYUKN BMe-
WA0Iei cpefs paccMaTpEBaercs OOHYHO ABOsAKUM o6pasom. Bo-mepsmix,
Y4UTHIBAGTCSA BIHAHN® XHMHYECKOT0 ¥ MHHEDPAJBHOTO COCTABA BMEINAIONIWX
(OKOBHIX W TOACTHIANOMAX) HOPOX H, BO-BTODPHX, — (JMBMKO-MEXaHHIECKUX
CBOMCTB 9THX HMOPOJ. SHAUEHHe (U3MKO-MOXAaHHIECKHX CBOHCTB ymoGHee pac-
CMOTPEeTh HH/Ke B CBASH ¢ 0030poM TexkToHmIeckux mpoueccor. Iloatomy o06-
paruMca K 0CODEHHOCTAM COCTABA MOPOJ, COMOCTABIAL MYCKOBUTOHOCHEIE ITPO-
BHHIINH DPa3HOTO THOA.

s BexoMopcKoil HpOBHHIHEE TUOMIHO HAJIWYHe IIPOCTPAHCTBEHHO 000-
COOMeHHIX TT0JI0C W TOJIY IOPOJ, Padinyaomuxcsa mo cocrapy. Hak moxasan
B. I. Hurknrue (1952, 1955), NpogyKTHBHEMA B TAKOM CJIy9ae ABISIOTCA
INTATHOTHEHCH W BRICOKOTIMHO3EMHCTHIE IIOPOMEL.

XapaxTtepHoil ocofeHHOCTHIO cTpaTHrpaduueckoro paspesa meramop@m-
geckoii Toamu Cesepo-Daiikaixpckoil mpoBHHIEK sSBISETCA dacToe W 3HAYH-
TelbHO 0ojiee TOHKOE IepeciamBaHEe HOPOJ pasHoro cocrasa. Hpome ToOTO,
3[1ech He PACHPOCTPAHEHE MAKPOKIIHOoBKE (HenpoxykTupase mo B. JI. Hukn-
THHY) rHeiics. [locaegnee 06CTOATONLCTRO M HAMIHE BHATHTEIBHBIX KOJTAIECTB
MHKPOKJIHHA B IIETMATHTOBEIX JKUJIAX ONPENeJseT OUTHMalbHoe Jaf obpaso-
BaHEHA MyckoBuTa comepsranme K,O (Prmk, 1969). Ilostromy Bimsame xmvmge- |
CKOI'0 COCTaBa Pa3JIMIHBIX IOPOJ MAMCKON TOJIME HA 0COOEHHOCTH MYCKOBUTO-
0o0pa3soBaHNA B MErMATHTAX HE ABJISETCS CTOIb OMPENEJSAONAM H BHIABIACTCH
Tpyneee. OgHAKO OTMETHM BCe jKe, 9T0 0COGEHHO OOTaThe MYCKOBHTOM RKMJIEL
qacTO IPIYPOICHH K 30He KOHTAKTA OHMOTATOBHIX IHEHCOB B IMCTEHCOMIePIRAIUIX
HOPOJ.

Texronnuecknii axTop

Qopmmupoparne Cesepo-Balikanncroll NPOBMHINE B CTPYKTYPHO-TEKTO-
HAYECKOM OTHOINGHHH B 3HAYUTENBLHOI Mepe OIpemelsaoch AuQQepeHnraIb-
HEIMI JBU/ReHHAME 010K0B QyEmamenta mo TiaybmmEnM packoxam ([pyros,
1966; Yecroros, 1971). Mimerro 810 06CTOATEIBCTEO OIPELIALT, B YJACTHOCTH,
HEOMHOKPATHOE IPOABICHAE Pa3PHBHEIX HAPYINeHHWH 0J0K0oBOro THOA (Bi0KO-
Bas AW3BIOHKTHBHAA TEKTOHUKA).

JomermMarTmToBasg TeKTOHHNEKaAa. PasMemesne B MeTaMop-
dUIecKUX MOPOJAX PA3INIHO OPUEHTHPOBAHHEIX JOHETMATATOBEX HPOKIIKOB
H 30H CYMECTBEHHO KBAPIEBOT0, CYIIECTBEHHO I'PAHATOBOIO, TPAHAT-AHCTEH-
CIUIINMAHAT-KBAPIEBOTO COCTABA W JIOKAIBHO PA3BHTHX OHMETACOMATHYECKHUX
o0pasoBannii (CKAPHOMIOB) KOHTPOJIMPYETCS PA3PHIBHBIMU HAPYLIEHUAMU 3a-
KIOYATeTRHOR CTAHU IIPOIDECCABHOTO, 4 OTYACTA W HAYAJBLHON CTAfHm pe-
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rpeccuBHOTO MeTamopdmsma. Boiaee kpynHEE pasphIBHEIC HapPYIIEHHA 3TOTO
BPEMEHH OIPeeNAI0T IPOCTPAHCTBEHHOe MONOMAKeHNe M CTAHOBICHAE 30H [PeB-
HUX METACOMATHTOR M MEPERPUCTANINZ0BAHHLX TeKTOHUTOR, KOTOPHIe, HaOPH-
mep, na reppuaropun CorAHOHTOHCKMX MECTOPOMIACHHE MMEIOT IHMPOKoe pas-
BUTHE M HEOJHOKPATHO MOJHOBISINACE.

Takum oO6pazoM, K MOMEHTY BHEJIPEHHA MATMATHYCCKNY Mace B Ipesejax
MAMCKOI TOJIM, MOMHMO HHTEHCHBHO TPOABIEHHLIX IIPOIECCOB 00pazsoBaHTIIsg
CHIATIATHIX CTPYRTY]P, A0CTATOUHO MIMPOKOE PABBHTHE HOTYUNTU 30Hbl TeK-
TOHHYECKIX Hapyllenil AU3BbIOHKRTHBHOTO THOA. SJTOT NEPHOJ XapakTepuay-
ercsH MPEMMYIIECTBEHHLIM PASBHTHEM UCIOKALM CeBepo-BOCTOYHOTO HPO-
cTHpaHus W ABIACTCA IMANOM Pe2UOHALLHOR0 CHCATUA.

JareM TPOMCXOAMJI0 BHEJPEHHe MAaTMATHYCCKNX PACIVIABOB, IIPOIYKTOM
K PHCTAJIIBAIMN KOTOPKX OB HCXOANEE (U1 TPAHNT-IIErMaTHTOB) I PAHNTHI.
IpocTpancTBerHOe 10J0KEHHEe TeJl TPAHNTOB (HbIHE 0OBIYHO IPaHUT-IerMaTii-
TOB) WM WX KOHTAKTOB € METaMOpPOIICCKUMEI TOPOJAME KOHTPOJNPYETCs Ha-
PYUICHUAME  CEBEPO-BOCTOUHOTO, CEBEPO-3a11a/HOr0, GJIMBTOPH3OHTAIBHOTO,
B MEHBINeil Mepe MepujHoHalbHOTo T OJU3INPOTHOTO IpocTHpanmii. llepmoz
(GopMEpOBAHNA OCHOBHOH MAacCHl TeJ I'PAHHTOB XapPaKTePH3YeTCs HMHTEHCHB-
HBEIMI TTOCTCKIANYATHIME TeRTOHMUCCKAMI JIBHKEHIAME, 0COOCHHOCTH TPOAB-
JEHNA KOTOPHIX HAXOAATCH B TECHOI CBA3H ¢ H3MKO-MEXAHWICCKIMHI CROTCT-
paMm MeTaMopduueckux mopod. B HCTOPHHE MPOBHHIMN OH OHpeeddercs Kak
aman pezuoHaAbLHOZ0 PACANCEHU.

OfpatuvMes K JaHHBIM, CBIjIETEIBCTBYIOmMEM 06 obpaszosaHun nojocreii,
BAMOJHEHHEIX TPAHHTHEIM MATEPHANOM, B CBA3H € Pa3phiBHON TEKTOHHKOIL,
HAJ0KENHON Ha CMATYI0 B cKJIagkn Toamy (enm. rarme: Huwmram, 1952, 1968;
lsanos 1959; Kpemaaron, 1962; Puing, 1965, m gp.). Kparko onn cropsres
K caeqyiomemy: 1) cmereMa rpaHHT-IETMATHTOBLIX TEJ MMEET eMHYI0 OpPHEeH-
THPOBKY B Ipeesax BCero pernoHa; 2) B 30H€ ORUHOYHBIX JKIJ TeJa CPAHHT-
MerMaTHTOB IPYNIAPYIOTCS B CBHTLI, HepeceKanlue Mol OCTPLIM YoM ¢Jol-
cTOCTH MeTaMOPPHICCKUX MOPOJ; 3) B 30He¢ 0OMIBHLX UHBERIMI TpaHuT-ner-
MATHTEL 00PA3YIOT CETHATHIC 3aJe3KH, COCTABJIEHHEIE TeJNaMu TPex-yeThlpex
MOJMOKeHHil TPOCTPAHCTBEHHON OPHEHTHPOBKM (DTH TeJa COXPAHAIT IPAMO-
AnHeHnyo opMy He3aBUCHMO OT M3MeHeHuil B 3aJeraHnl BMOIAOMHX I0-
poj); 4) HaubGolee KPYIIbIC MONEPEYHOCEKYIIHE Teja, MPOTATHBAACH Ha He-
CKROJIBKO COTEH METPOB HEPEAKO 3HAYATEJHLHO TPEBBINAIT 110 JIJIHe DasMe[ bl
CRIAITATHIX COOPYJKEHM; 5) cTaTmeTmuecknil aHalW3 OPHEHTIPOBKH IerMa-
ruroBX GRIT (296 3aMepoB) moKkaspBaeT OTCYTCTBHE TPHYPOUCHIIOCTH FKILI
K CHIAIKAM OTIPeIeJeHHOro THia WIH K KaKHM-TO OJIHUM HIEMEeHTAM CKJIaJ0K.
Baecte ¢ Tem jKMAB BCTPETAIOTCS B YYACTKAX MOHOKJIHHAJILHOTO 3aJerannsd
U OKa3RBAIOTCH IPHYPOYSHHBIMH K SIBHO BbIPajKeHHBIM JHHEHHBIM 30HaM
TeRTOHHYecKoro paccaannesanns. Haxosngenne ;I B MeCTaX pasBUTHA CKJa-
IOK XapaKkTepuayer, TARuUM 00pasoM, JIHIbL HPOCTPAHCTBEHHYIO CBA3H TeX II
IPYTHX. :

Mmest B BUJY CKazaHHOE BHIIE OTMETHM, OJHAKO, 49TO ITPOCTPAHCTBEHHOE
COBMEIMIEHNIE SKIT U CRJIANOK MHOTAA OTpazkaeT W NpHINHHbe cBAzu. Bo-mep-
BLIX, YACTH MEJRUX CKJIAJI0K BO3HIKAET 0KOJI0 KA, KAK BO3Je ;ReCTKOT0 yIopa.
Mastomoninnie anoduasl KU TpH aTOM JedopMUPYIOTCA HHOTIA BILIOTH 10 06-
pasopanus Gyamn. Bo-sropmix, mno ceugereasctsy B. I, Yecnoxosa u
10. E. Prmka B Meramop(uuecKoil TOJILE JOKAJBHO Pa3BUTH CRIAJKH, TeHe-
THUECKHN CBA3AHHBIE € IOCTCKAaggaThiMu paspeBamu. Hawxomem, B-TpeTnmx,
AUMBOTPONMSA TOMIIH CMATOH B CKIAJKI OTYACTH PEATH3YETCHA B MOCTCKIAJYA-
TOe BpeMA.— BpEMS BHEJIPEHHs paciiaBa, — YTO MPUBOJNT K YCIO/KHEHHIO
GopMBl TEJ TPAHHT-IEIMaTHTOB.

Tenepn ofpatumes ¥ (UBHKO-MeXaHHUECKHM cBoOiicTBAM MeTaMOppUICCKHX
nopox. Hackonnko BaskHEa poIb OTHOCHTENBHON NJIACTHYHOCTH (XPYHKOCTH)
DOpPOJ, BUANO W3 TOTO, 9TO ATOT IPH3NAK FBJAJICA OCHOBONOJATAIIINM DI
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HOCTPOCHUH Kiaccupuranun Gopm rparnt-merMatarosrx rex B. JI. Hurnrn-
HBIM H APYIuME ucciegopareaamu. 1o Mepe yBeanuenua Xpynkux ceoiicTs ye-
Hsiercs Gopma Tex W yCcJA0BUA UX BaderaHus (COTJacHBIe jKIJIBI CMEHAIOTCH Ce-
wymuym), Oanako KpynHbe CeKymiue TeJa BCTPEYanTed W B IIACTHIHEIX 110-
popax. Cnenosarensno, popmMa m yCA0BHA 3alleraHus Te OIPECNAIOTCH He
TOJMLKO CTENeHBI MIACTHYHOCTH IOPOX, HO H HHTEHCHBHOCTBIO TpPEMIHION
TEKTOHUKH. YUeT 9THX JIBYX BeJIHYHH I03BOJAET PaNUOHAIBHO TOOXONTh
K H3YYeHHio VCJIOBUI 3ajerannsg m (GopM IECMATHTOBHIX TeJ.

C apyroit ctopouns, pasmeleHme TeJd IPAHAT-NIETMATHTOB BaBUCHT OT AHil-
sorponun Maveroii ronmu. Hanmame poctatouno oQHOPORHEIX MOMEBEX 1ma-
YeK MIACTHYHBIX WM XPYIKAX TOPoj MeHee 61aronpuATHO Ais obpasoBanis
NerMaTHTOBMENIAIOMIX TOI0CTel, 4eM JacTas MepeMe;KaeMocTh CI0eB Pasimd-
HBIX 10 cocraBy u cwoiictBam mopox (Yecmowos, 1966). OcoGenmo 6aaro-
IIPUATHLL B 9TOM OTHOINEHHUN cllyuam HaJHYmsa XpPYHIOEOTO miacra (:pe,rmeﬁ MOIIT-
HOCTH, 3ajeraiomero cpejm Goaee nractmansx nopox (Pmmx, 1972).

BuyrpmoermaruroBasa TerRTO H m K a. Texroumveckiri
PesKIM Ha MPOTAREHNN JIHTeIBHON0 TePHojia TeYeHHsA TPOLEecca IepeK PHCTal -
JH3ANMH HCXOAHBIX TPAHHTOB B 3HAYATENBHOH Mepe 3aBHCEN OT UX (PU3HKO-
MEXaHHYeCKHX CBOMCTB, KOTOPbIE MEHAINCH 110 Mepe MOHUKEHNA TeMIepPaTy phl
OCTHIBAIOINUX TPAHUTOB M OXJAjKAeHHN BMEIAIOM#X 10 PO,

[Ipn ornocurespHo BLICOKMX TeMmepaTypax (GOPMHPYIOTCA TpaHHT-TErMAa-
uthi. B 9T0 Bpema B Macce emle jaJgexo He OCTBIBIINX TPAHUTOB, obnagaromux
JIOCTATOYHO BHICOKMMI IJIACTHYHEIMH CBOWCTBAMHI IOJ BAMAHUEM TEKTOHIIKID
BOBHIKAET CHCTEMa TOHKOH TpemmuosaTtocTu. l[lpocaumBarmimmecss mo proit
CHCTeMe TPeIHH MaTI0BA3KHE PACTBOPLI BHI3HBAIOT HePEK PHCTAIINZAITIO T pa-
HUTOB B TpaHur-nerMatnthi. CpaBHATENBHO PaBHOMEPHOE IIPOABICHHE HTOTO
IPOIEcca ONMpejeNifaer coXpaHeHHme B TIPAHAT-IOIMATHTAX JIUINb eNUHITHbX
PEJIHMKTOB HCXOJAHBLIX TPaHHUTOB.

[Tpm Gosee HHMBKNX TeMImeparypax TPaAHUTEL ¥ TPAHUT-LECMATHTHL CTa-
HOBATCA Dojee XPYIKHMH, a pacTBophl Gojee BAskmvmm. B aro Bpems dop-
MUIPYIOTC TOpasno 6osee NTOKAIBHO PA3BHTHE 30HE COOCTBEHHO MErMATHTOR
B COOTBETCTBUI C JIOKAJLHLIM PadBATHEM 30H TEKTOHHYECKOI TPENImHOBATOCTIL.
Panee mopobnas cvmena pe;xuma mpu $opMHPOBAHHE HErMATOMHEIX TOPOI I
nerMaTHToB GhlIa ycTanoBieHa B HedoYHbX MaccmBax (Pymenko, 1965).

30HBl COOCTBEHHO METMATHTOB HMEIOT B TeJaX TIPAHUT-IETMATHTOB OIIpe-
JleJIeHHYI0 IPOCTPAHCTBEHHYIO 0PUEHTHPOBRY, KaK MPAaBIIO, He 3aBHCANLYI0 OT
N0T0/KeHIA KOHTAKTOB 3TUX Tesl ¢ MetamMopdudecknmu nopogavn.? Jra opuer-
taposka pasanuna. B. Jl. Huoknrun ocobenno moggeprmpas BecsMa yeroiivm-
BOE I BCEro pernoHa cyOMepuamoHaJIBHOE HampaBieHpe

IlpocrpancTrentas opueHTHPOBKA OTAENBHIX METAK PHCTAIOB CII0] TAKKEe
KOHTPOJIPYETCS MONO0/KEHHeM TeKTOHMIeCKHX TPEIMH — IIPOBOHHKOB HOCT-
marmarndeckux pacrsopos (Cowromos, 1959a; Twopum, 1967; Mopaxosckuii
u lankmn, 1971; Pomanos, 1972; Pk, 1972).

Cepnn cpaBHHTENLHO MENKHX CONM/KEHHHX CJIOTOHOCHHIX 30H, PABBUTHX
B MONIHBIX TeXax MerMaTHToOB MIN B OIMBKO PACIONOKEHHLIX TErMaTHTOBBIX
ARITAX MO MOIIHOCTH, MOPYT 06pa3oBaTh y4acToK ¢ IPOMBIILIEHHLIM COJe]-
JRAHIEM MYCKOBHTA M JOCTATOYHO BRICOKHMHI ero 3amacamm. Takme ygacrim
HA3BAHLL HAMH Te0J0r0-IIPOMBIIIIeHHEIMA 0JI0KAMH,

Omnpesenenibie 3aK0HOMePHOCTH BEIABIAIOTCS TAKKE 1 B MAcmTale permona
B 1esoM. CIo0HOCHBIe 301K 3[eCHh KOHIIEHTPUPYIOTCA B BH/IE TIOJ0C TPenMyIIie-
CTBEHHO CYOMepPUHOHAJIBAOT0 M CEBEPO-BOCTOYHOTO (KOCOIEPEeCeKAIero
JUHHI0 TPOCTHPAHISA MeTaMOPPHISCKUX IIOPOA), DPEeke CeBep0-3amaHOTO Ha-
npasjiennii. BryTpn mosioc rpaHHT-merMaTHTH HaHGOJEe MHTECHBHO NEPeK Pi-

2 MeraogeHnes ABAAIOTCS OIMHOYHEIE CPABHUTEJBHO MAJOMOIIHBIC JKHJIbI.
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Tabnwmwma 2
l‘eouoro-hpounmneme THIEI IPAHETHBIX MErMATHTOB

(cocranaeno C. A. Pynenxo)

opmamuu
nermari- | CYOQOpManui nermarntos Teonoruyeckan ofcTaHoBKA
TOB
Tun ni?mam'ra, BOBHHKAI0-
BOBHIKAONINE B BABHCHMOCTH OT P-T IR 5 SARECEMOCTE OF MecTopomyienus u
yCIORMIL epesitr (MerTaMopduteckuit 0COGeHHOCTeil BRYTPUDYN- PYIOTPOABTCHNA
(harTOp), TEOXHMHYECKNX Ocolennocreii HOMl TEKTOHWKN N BIHAHUA riyGuna (aiua meramophusma
ovara pacriiaBoB M pacTsopos (Marma- BMemapIinx OPoR MareépuHCKH® rpauuTs | (opmuposa- BMEIIAI0MUX T0POJ
Tyyecknit Garrop) u ocoGenHoCTel HEA
BHYTPHIIEIMATHTOBON TEKTOHMKH, -
HKepammueckan Kepauunveckmii Mecropompennn kepamu- | Hopmansuse 6morn- | Becnma I'panymmrosasm, aMm-
YECKOT0 CHIPLA; p}i‘no- rosuie (7); meiiko- | Gomnmas ¢ubonaroBasn (cHa-
npoasnennas U—TR KpaTOBLE | aJif- JHMAHAT-AIEMAH-
CKHTOBEI® aunosad cyOhanma)
Beapyauuiii (kepammue- | Mectopomaenua Myeko- Hopmansuse Gmorn- Audurdoruronan
CH ) BHTA, KEPAMHYECKOro ToBuie (P); meiiko- (npemMymecTBeHHO
CumojlonocHan cupeit; U—TR u Be KpaToskle MW alifl- | Bompmag AHCTeH-aJIbMaH/u-
3 PyAOIPOABIIEHH CKHTOBhIE HoBaf cyGdanmna)
MyckoBrTOBEI
Beapynuuit (wepavumue- | Mecropomaenna Be ¢ no-| Jeiikokpatossie n
CKMi1) nyrasiM Ta u Nb; me- aJIACKOBATEIE
Bepﬁnnmnaﬂ CTOPOIR/IEHMA Kepamu-
Pynponocuwii — Be, Ta, | 4YECKOro ChIPLA Ampudomnropas
Nb, (Sn) (crasposamT-ais-
Peprome- Cpejasas; MauguHOBaA cyo-
2 . P ;
TajgbHad Hoanynuro-| Beapypumii (kepavumue- | Kounzexcunie Mectopos- peako majan| Qaunma), LOEAOT-
Bas (IATHe-|  CKMl) penma Be, Li, Cs, Ta ampubdoauroBasmt,
Jlutuenpix | BO-1eane- u Rb; mecropomienun ®rop-TETHEBHe 3eJIeHKIX CIAHIECR
nerMatuton | Baf Pyponocuwit — Ta, Cs, | HKEPAMHUECKOI0 CHIphLA
Be, Li, Rb, (Sn)




Ta6amua 2 (npodoanenue)

@opmanun
nerMaTn-
TOR

CyGopManuy merMaTuTos

BOBHWKAaMue B Bapucnmoern or P-T

Tun mermMaruta, BOSHAKAIO-
muit B 3aBHCHMOCTH OT 0CO-
OeRHOCTEH BHYTPUPYLHOIL

Mecroposaennsa u
PYROIPOABICHUA

Teonornyeckana ofcranoBka

yenosnit cpeasl (MeraMopduuecKnii ;
(parTop), reoXHMnYeCKuX ocobenHocTeil TERTOHURN U BJINAHUA TayGuia (auus Meramopnama
0YATA DACHTABOB M PACTBOPOB (MArMa- BMEMAIIMUX TOpPOJT MaTEPUHCKNE I'DAHUTH (popMupoBa- BMEI[AIONNX MOPO,
THYECKWH (haxrop) n ocolennocTei - HHA
BHYTDATIETMATHTOBOH TEKTOHNKA
Beapyauuii (kepammue- | Komnmexcurre mecropos-
Crooptymeno-|  crmii) nenns Li,Ta, Be, (Nb);
Bas MECTOPOIKIACHAA Kepa-
Fo ik (mrTmesas) Pynonocusii — Li, Be, MHYBCKOTO CLIPEH
,','efhﬁﬂwm Ta, Nb, (Sn) fPrOp-ERtHGLHC Ampubonurosasn
(cTaBposur-ann-
Pegrome- Jenmaonn- | Pyponocamii — Li, Ta, | Meakue MEeCTOPOR/IEHISL Cpennas; ManguHoBag  Ccyo-
TAILHOAH roBasa (prop-| DBe, (Sn) Ta, Li, Cs m Be peako Mamasa| (anma), aumgor-
mrmelsaﬂ{] amMpuboimToBasm,
, 3eJeHKIX CJAHIEB
Beapypuuii (kepammue- | Menkue mecropommenus
CKMil) TR m Nb; mecropos-
PepxoseMesnas JleHHHA KepaMHYecKoro lllesnounme
Pynmonocumii — TR, U, CEIpb
Th, Nb
Becnosocrnoii (kepavm-
JeCcKHiT)
Becnomoernoit (¢ noppu-| Mecropomienua ropaoro | Jleiikokparossie m | Cpegusia; | Audubomnroban
pofiacTaMu KBapua) XpycTanad W KepaMHue- aNACKATOBLIE qanie Malas (cTaBpoanT-aMIE- 5
g CKOTO CHIPLA ManjuHOBasg cyo-
Xpyeranenocnas C wonocramm Mypanu- P damma), anugor-
CKoroe TeOoa aMpubomuroBad,

IIpunmeuanue. ITocnenoparersH0e NepednciIenne cylGfiopmanuii pegiroMeranbu
LIOCAEOBATENILHOS yMeHbIIeHNe TITYyGuHb X Qopmuposanud. H MaTepUHCKUM 3JIeCh O
MOMY, HaJu4ueM O0mero AJiA Tex N JAPYIuX MAarMarH4eCcKOr'o O4Ara.

ofasarenbHa.

C nomocramu Ceeramu-
ckoro (Hasaxcramcko-

ro) Tmna

TaruM o6pason,

BeJeHLIX CJAHIED

BIX MerMaTaTos (CBEPXY BHUB) He 03HAYAST (34 MCKIIOYeHMEM THTHEBHIX MerMaruToB)
THOCATCA TPAHUTLI, MEOXHMHYECKH OIHBKHE merMaTurtaM, 9v0 00yCIOBIeH0, mo-BHLH-
TECHAA MPOCTPAHCTBEHHAA CBASL MNErMATUTOB C MATEPHHCKUMI WHTPYSHAMH HE BCEraa



CTANIM30BAHE U TEKTOHHYECKH IPopabOTaHBl B ITOCTIErMATHTOBBIN IepPHOJ,
a BO BMEIIAIOMNX IOPOAAX INMPOKO IPOSBIEHHI IPOIECCH MYCKOBUTH3AIML.

OTgenbHEEe Pa3JMdHE0 OPHEHTHPOBAHHLIE I0J0CH COYIEHATCH, oOpasys
eMUHyi0 CeTh CIIOJ0HOCHBIX II0JOC.

Haroner, B mpemenax GOJBIMAX ILUIOMAZEH, BHIABIAETCA OIPeIe]eHHEINT
QAT MKy MYCKOBHTOBEIME 00BeRTaAMH KPYIIHOTO pasmepa (cm. Hacr. c6.,
crp. 191).

Wrak, yeranapausaercs, 94To 0c00@HHOCTH pa3MeIienuda TPanHT-11erMaTHTOR,
IerMaTuTOBLIX 30H U CJIIOJOHOCHBIX 06’591{’1‘03 OTpa;KalT MPOCTpaHCTBEHHOE
IMOJI0KeHNe HEeOMHOKPATHO BOSHUKABIIMX B MaMCKOIl ToJIle Pa3zpLIBHRIX Ha-
PYIIEHTI, CBA3AHHLIX € TEKTOHAYECKUMH JBUKEHHAME GJ0KOBOTO THIA.

Texronmdeckuii peuM  mepmogos (GOPMHPOBAHNA TIPAHHT-TIEIMATHTOR,
MerMATHTOBHIX ¥ CJIOJOHOCHEIX 30H XaPAKTePH3YeTCA Pe3KHM Hpeobiajanmem
yeaosuit ciratna. OgHako mocaennue 4epepyioTcs ¢ HepHojaMi pacTAKeHnsd,
qT0 UECHpPYyercs M0 HAJMYWI0 BHYTPHIETMATHTOBHIX [1aeK TI'pPaHHT-AILIHTOB.

- ITogBememM HEKOTOPHIE WTOLM M3JOAKEHHOT0 BEHIIIE.

B npavoi cBasm ¢ paceMOTpPEHHBEIMII HAMI 0COO@HHOCTAMM ILPOCTPAHCTBEH-
HOTO MOJOREHHA, PasMepoB I (OPMEL MYCKOBHTOBHIX OOBEKTOB HaXOINTCH
BHI00D HATIPABIEHISA M METOJHKRN IMOHCKOBO-PAa3BEOYHEIX paboT.

BMEGTE ¢ TéeM HpIIBE,ﬂ;eHHHB BHIIIE [JaHHbBIe O TeHe3uce CJI0IJOHOCHBLIX IIer-
MATHTOB ¥ O0COGEHHO 0 3HAYNMOCTH PasJNIHBGIX PAKTOPOB, ONpeesIaiomax nxX
CTAHOBJIEHNE, B COBOKYITHOCTH C MaT@PUATaMI, B KOTOPBLIX OCBEIIeHEl BOIIPOCH
reoJornn W Tenesmca merMatuToB apyrux dopmarmit ('mus6ypr, Pojmonos,
1960; Hugwrun u ap., 1967; Beckun, Ifpoc, 1969; Coxromxor, 1970a; Kyss-
menko u ap., 1971; Beckun, Mapun, 1972, 1973; Pynenko, 3yesa, 1973,
H MH. JIp.) JQI0T OCHOBY JIJIfl BBIIRJIEHNSA Te0J0T0-NPOMBIIIIEHHBX THIIOB I'pa-
HHTHRIX merMatatoB (rabi. 2).

B.H QTECHOROBR

YCJIOBUSA ®OPMUPOBAHUA HNEICMATHTOB B MAMCHOM
MYCKOBUTOBOM PAIOHE

Mamckoe 1oJe MYCKOBHTOBHIX IIETMATHTOB OOBeIHHACT JTeCATKH THICAY
MEerMATHTOBLIX TeJ, 3aJerapiiux B TIIy00oKoMeTaMop(QH30BAHHBIX IOpPOJax
MaMCKOI Tofcepnn naToMckoil cepun sepxuero mporeposos (Taescknit, Taes-
ckag, 1961). I'meiics m KpHCTaJIHYECKHe CIAHIL, BMEN[AIONINe NerMaThTEL,
HePBHIHO 0CA0YHOTO Hpoucxompenusa. OHE BamOIHAOT Y3KHU IPOTSAKEHHBINT
nporn6, W3BeCTHHN B JuTeparype kak Mamcxmil cunrannropuii. OcHosanme
nporuba CIOMKEHO0 WHTEHCHBHO MeTaMOP(H30BAaHHBIMHI, TIDAHHTH3HPOBAH-
HEIMH T MUTMATH3HPOBAHHBIME BYJIKAHOTEHHOTEPPHIEHHBIME HUARHEIIPOTEPO-
BOHCKAME T CpPeIHEenpOTepo30iCKIMI OTJI0/KeHHAME U pasgpobieno Kpym-
HHIMI pPas3JoMaMi Tpex HalpaBIleHHil: CeBePO-BOCTOUHOIr0, CyOMepHIHoHalb-
Horo u cybmmpornoro (pyros, 1966; Hukynun, 1967).

Mamckas KapOoHATHO-TeppPHTEHHAA TOJMNIA MMEeT MOIMHOCTh 4—6 M.
Ona clIoskeHa XOpPOHIO pPACCHAHIOBAHHKEIMI KPUCTALIMISCKIMA TIHEHCAMI,
mpamopamn, ksapruramu., Cpemuumii cocras Tojmu: caopause 1 amdunbomaco-
nepskamue miarmorneiicsr m cxannsr (50%); MpaMopn, M3BECTKOBRIe KBapI[-
comepramme moponst u ckapuonmer (20%); gEeTeHCcOepiKaIlHe THENHCH I
caanipr (20% ); keapunTe m caoguersie kBapounTel (10%). Ilmacter sTHX mopoj
3aKOHOMEPHO UePEIVIOTCH I PUTMATHO-ITUKINYeCKH MEOTOKPATHO HOBTOPAIOTCH
B paspese ¢ mpeobjagaHmeM B PasHLIX PHTMAaX TO OJHOM, TO APYTOil merporpa-
¢ugeckoit rpymmnsi ropumx mopox (3asammmmu, Jipsosa, 1954; Jleonrnes,
1971). Bepxume ropusonTsl 0CAJ0YHON TOII XaPaKTePH3yIOTCA NOBLIIICHHOM
KapbOHATHOCTHIO, & HIKHHE — KPeMHHICTOCTBIO.
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Teomormueckas ¢TPyKTYpa NETMATHTOBOIO MOJA CIORHAA M MHOTOILIAHO-
pasi, Ona copmupoBazach B KaJefoHCKyI0 »IOXY Tektorenesa (Beamkocia-
puHcKnit u ap., 1963). [lepronaganbuo 1oy AeHCTBUEM CIJI TAHTEHIHAIBIOIO
CHKATIIA I0TO-BOCTOYHOIO — CEBEPO-3aMaJIIOTO HalPABIeHIA 0Ca0YHasd TOIIA
HOjBEPTAach crJAaguaThM jedopmammay auneiHoro Tmma. 006paszoBaanch
HPAMEIE T HAKJOHIBIE JHHEHHbEe CRIATKA 0 HPaxHCKIaZKE CeBepO-BOCTOTHOTO
upoctmpanusi, [anGosee kpynuse us nux nveior gy 20—30 kM i mEpHEY
2—5 km. ITo Mepe BoBjeyeHus B CKIam4aTocTh Bee Gojiee TiybOKMX TOPH30TH-
TOB TONIH BOBHHK/IHN HOBUKKIL TI0 PA3JOMAM B Iopomax (yHjaMenTa m B BbI-
HICACRAIIX M0POJaX 06pasoBainch KpylHbe Hagpasiominie drexcypoodpas-
HLe H3rHObl cyBmmpoTHoTo W cyGMe pujHona bioro Hanpasennit. [Iporsren-
wocets daexcyp 10—40 km, mupHHEA CMBKATONUX KPBHITBEB B Tiane 2—7 KM.
B ®yabMHHATIMOHHYIO CTAJWI0 JHHCHNON CKIALIATOCTH B IEHTPAIBHOM, MPI-
ocepoit 3oHe Mamcrkoro cmuriaunopus 06paszoBajoth KPYHHOE AHMTIKIMHAIb-
Hoe momgHATHe. Kak u nonepeyHse GIEKCYPEl, 970 IOJHATIC CBA3AHO C JIBIAe-
mnsiMn 60K0B QyHIAMeRTa W TpefcTaBiser coboil criajKky 00JeRanmsd maz
OJ(HIM U3 BRIBHHYTHIX BBepPX 0/10KOM, HMEOIIHM, TO-BUJHMOMY, GOPMY Cyku-
patomerocs K Huady kampa. [[enrpajibHoe aHTHRINHANBHOE HOIHATIE BIICPBLIE
neraasro ommcano J1. A. Beankocaasurcrmm, A. I1. Kazakosem m 10. M. Co-
woxoev (1963), a mosgnee — 10. W. Cergesmim (1967). 9ra crpysrypa mpo-
CHEUBACTCH B CEBEPO-BOCTOMHOM Hampapieinn Ha paccrosnme Goxee 100 wu.
Mupmaa moguaTHs B paitone p. Mounkmt 10—12 &, a ma p. Ramnnre —4—5 ®u.
IOro-samajuas wacrs crpykrypel go p. Corpumosion mMeer Gopmy Kopoduaroi
ANTHUKINHAINL, & JajJee Ha CeBepO-BOCTOK — ACHMMETPHYHON aHTHRIMHAILIONR
CRAAMKT, OMPOKUHYTOMN Ha cesepo-3anag. B ¢BooBoll 4acTy MOAHATHS PA3BUTEI
apsAMbe Juneiinne 1 GpaxucKAALRN, TpejicTaBIAomue coboil pelnKTOBLe
GOpMB HAYAIBHOI CTAINH CEBEPO-BOCTOUHON CRuaggatocTH. Kphurbs amTi-
RINHAJTLHOTO TOMHATHA CMBIKAITCA € Y3RUMH TIyDOKUMH CHHKIMHAJIAMU,
oRafiMagIOmUMI noHATHE ¢ ofenx cropomn. flgpa 1 NPHMBIKAOINE K IOIHI-
THIO KPbUIbS CHHRINHAJICH HaPYLUIEHL HPOTAKEHHEIMA KPYTONAA0IIHMI pa3-
JOMAMU U 30HAME JpPOOJEHHS CEeRepO-BOCTOYHOTO IIPOCTHPAHMA.

B cBA3H ¢ MOIHATHEM IENTpPalbHON YaCTH TOJILH JHHEHbe CKIafKi Ha
KPLIBSX MaMeKOTo cHHKJAmHOPHA OhuI CHIBHO HepeskaThi ¢ obpasoBanmeMm
M30KIAMHATIBHAX QOPM I OMPOKMHYTH B HPOTHBOMOJO/KHEE OT HOAHATHA CTO-
ponn (Cememenxo, 1948; Beanxocaasunckuit u 1p., 1963). B sonax naubouee
WHTEHCHBIOH M3OKJIHHANBHON CRIAAYATOCTH 00pa30BaluCh IIPOTAKEHHBIE
(zamnoii 1o 50—100 KM) TEKTORHIECKHE HAPYIIEHUs B BHIE MAJO0AMIIHTYIHbBIX
qenryiluaThi X HajBUroB u B3GpPOCOB.

Jlanpueiiniee pazBuTHE CTPYKTYPhI HETMATHTOBOrO 1OJA CBA3AHO C Kaye-
CTBEHTO HOBOIT TEKTOHMYECKOH 0DCTAMOBKOR M CMeHOIl HanmpaBienus jeidcTBy-
omux eI, CHAB TAHNTERNUANLIOr0 C;KATHA M3MCHHMJIH HalpaBleHme IHa Me-
pujmonaapioe. IlepeopuenTuposka BeKTOPOB JICHCTBYIOMUX CHI MoTJa OITh
06YCIOBICHA HAYAJOM PASBUTHA CYBIIMPOTHRIX CKJIAAUaThIX JHCIOKAINE B CO-
cexmeit BopaiiGnuckoii reocnnkamranbioil sone. llepepriBa mocae ofpaszosa-
HOA CeBEPO-BOCTOUHBIX CRIAMYATHIX I PA3PHIBHBIX CTPYRTYP H HATaJloM HO-
BHIX TEKTOHHYECKUX JUCIOKATII TOCTOBEpPHO He yeramoBieno. Feaun Takoii ne-
pepus GLI, TO OYEHB HEHmPOOJAUTE bHBI.

B ecaoncroii, rogpupoamnoii JuHeHHLMI CRIAZKAMI aHU30TPONHON MaM-
CKOF TOJILe BEKTOD CUJ CYOMepPHIMOHAIBHOIO CHARATAA PACTIAJICH HA B COCTAR-
JAAIONIE: HOPMAILHYI0 H KACATENBHYK K CJHOHMCTOCTH (CHaHI@BATOCTI) MeTa-
mopdhugecknx nopoj. [Hopmambmas cocrapisiolias BRI3Baja JaJbHeMlIne 1e-
Gopmanun TUHEHHLY CRIALOK, passuTue OyAHHaFR-CTPYKTYP H IOIEPEeTHbIX
TPENEH OTPHIBA B MJIACTAX OTHOCHTeNbIo Xpymkux nopox. Iloy neiicremem e,
HATIPABJCHHBIX KAacaTeJAbHO K JHHEHBIM CTPYRTYPaM, B KPHCTALINYECKOM
TOIIME BORHUKIIN CABUTOBLIE AMCAORKAIMN M Tocgoiinoe juddepennmaibioe
TeqyeHHe I CKOJL/KENIe TOPHLIX Hopox. B mpomecce aTHX JIBHIKeHIT yCI0MKIII-
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J10Ch CTPOCHIE MOUEPeTHEIX HAaJPas3ioMuLX (aexcyp, ofpaszosanmcs momepeu-
HE® CRIAIKA ¥ JeBOCTOPOHHHE CABATH M B3GPOCO-CABATH CEBEPO-BOCTOMHOrO
npocrupannsa. Hanbonnmee passurme aTi CTPYRTYPH MOJYYHJIM B 30HE H30-
RIMHATBHON CKIAN4ATOCTH Ha IIOJIOTOM CeBepo-zamagHoM Kprie Mamckoro
CHHRJIIHO IS,

Honepeynast craamuarocts mpencrasnser coGoil CABUTOBYI0 CRIANIATOCTD
BOJIOYEHUA M BEIDA/KACTCA B Buje Golee Wim MeHee OTYCTIAMBHIX HM3THOOR,
OCTORHAIOMNX JINHeHHbE CKIAJKH CeBePO-BOCTOYHOTO MPOCTHPAHIA. DTH 13-
riGsl MpeacTaBIeHE HAKIOHHBIME ACHMMETPHURBIME CHHKIHHAIAMI 1 AHTH-
KIAHATAME T ITeKCYPOO6PASHEIMI CRIAZKAME ¢ PA3MAXOM KPBLIIBEB OT COTEH
MeTpoB 10 2—3 kM. OHI 0Ca0/KHeHE! Gojlee MeTKIMA CKIIaIKAMI € aMILIITY/ 0
OT HECKOJABKUX jenuMerpos 10 5—20 . Hlapumpir ckaagok morpy:kaores na
BOCTOK I I0T0-BOCTOK; B TAKOM jKe HAIPABJICHHH OPHEHTHPOBANELl JHHEIHOCTE
I CJAHIEeBATOCTh THEHCOER.

Caurm 1 B3GPOCO-CABIIE IPOCIEKUBAIOTCA CYGCONIACHO €O CJIAHIIEBATO-
CTBI0 MeTaMopduuecknx mopox na paccrosame 10 10—15 kv 1 ONePAITCH CH-
CTEMAMH TPOMUH M PAasdOMOB CyOMEepHJMOHAIBHOTO Hanpasienus. lopHbie
IOPOJIEI B 30HAX HADYIICHHIT HHTEHCHBHO PAacCIAHI0BANE, MYCKOBHTH3TPOBA K
1 OKBapnoBank. MomuocTs N3BMEHEHHEIX TIOPOJT 0T OJIEIT METPa /10 HECKOMBRITX
AECATROB I COTeH MeTpOB. Paj Taknx 30H paccianneBanmA B paiione p. Mauxnoit
Cesepnoit ommcan M. M. Kpemasxon (1966), a ma Cormmonone — I'. B, lna-
noB (1971).

Raxeponcras oporemmsa B Mamexom paifome saBepmmaach cusrTmes Tek-
TOHIYECKNX HANPAREHNI U pasrpyskoif Toamum. B ycaosusix pasrpyssm o6-
Pa30BaTHCE NHSBPIOHKTHBHLIE HADYMEHNA THOA C6POCOB W TPENHN pacTfsie-
HAA TPeX OCHOBHHIX HANPABJICHHI: CeBEPO-BOCTOYHOTO, CyGMepPHIHOHATBHOIO
W CeBepo-3amajHoro. JTH TPENWHA HHOTJA 3aMOJHEHLH MOCIeHerMaTHTOBLIMIL
ARHIaMH  KBapHma ® JailkaMil  KOHKYIEPO-MAMaKAHCKHX  [aJeo30HCKIX
TPAHHTOB.

OpmoBpemenno ¢ gopMuHpoBaHmEM TreosormIecKoil CTPYRTYPHL IerMaTATO-
BOTO I10JIA IPOHCXONMIN TayGokne Meramoppuueckue mpeodpaszoBaHms Top-
HEX 10pofi. CBA3H OPOTEHMHM M PErMOHAIBLHOTO MeTaMop(HaMa BEIpaKAaeTes
B COMOMIMHEHHOCTH MeTaMOP(GUICCKOil 30HANBHOCTH M TEKTOHHYECKOrO CTpOe-
HHSL PailoHa, & TaKiKe B 3aKOHOMEDHON OPHEHTHPOBKE TEKCTYPHHIX 3IeMEHTOR
MeTaMOp(GUIECKIX MOPOK OTHOCHTENBHO CRIAAXIATHX (POpPM.

I'napras npuumma Meramoppuama — BosjelicTBIHe HHTEHCHBROTO TEILIOBOTO
DOTOKA IO TeKTOHHYECKH AKTHBHOI 30HE B oceBoil wacTim MaMCKOTro CHHRIMHO-
pua (Besurocaasmmckmit u xp., 1963). B ofe cTopons or 30HH mOBHIIeHHOM
TeILIOBOM MPOBOAUMOCTH, COBIajaiomeii ¢ obractsio IlenTpaasioro anTHRIN-
HATBHOrO TOAHATHA, BO3HMKIA INPABHIBHAS MeTaMOpPHUECKAS 30HAIBLHOCTH
¢ IOCJe[0BaTeJbHOM CMeHOH B30H ampuboanToBoit, smmpoT-amMPuboAUTOBOI
U 3eJeHOCHaHIeBoil gaumnit meramopdnama. ['pamunsr 30H CHeAYOT B 1eg0M
0 NPOCTHPAHMIO KPHCTAIIMYCCKOH TOIIM H TOIBKO Ha I0T0-BOCTOKEe B paifoHe
p. Ouomrpo m ma Bogopasnene pex Mamsi 1 Buruva omm Pa3sBOpPATHBAIOTCS
HONEPeR TOMIM CHAYAJNA B NIMPOTHOM, a 3aTeM B MEPHNOHAIBHOM HATIpaBIe-
anAXx. Hapymenwe rongopmmocTn MeTaMopmuecKux 30H OTHOCHTENBHO IH-
HEHHEIX CRIN4aThiX GopM 06YCHOBICHO BIMAHWEM KDYIHBIX HAAPasToMHEX
nonepesnsix prexcyp (Cormmononcroit u Kpacnopeunnckoit).

Maxcumaapmas Temmeparypa mMeraMop(HE3Ma MAMCKOM TOMIM ONEHIBASTCH
or 650 o 750° C (Kapmos, 19656; Coxomos, 1970a). Maxcumym Temmeparyphr,
HO-BHIUMOMY, COBIAJAT CO BPeMeHEM IIePecTpPOMKH IJIaHA TeKTOHHIECKHX Je-
(hopmammii, korza mo 0GHOBJEHHLIM W BHOBL BOSHEKIIEM DAZIOMAM W 30HAM
TPEIHHOBATOCTH B KPHCTAIINYCCKYIO TONMY IIOCTYIAJNH HOBHE NOPIAH TOpH-
UMX PAYOUHHEIX PACTBOPOB, NPUHECIIHE JONOJHATENBHEE 3aMachl TEIIoBOIl
arepruu. Eme Goxee cromuse, BoanooGpasnse KoaeGanus HemHTAlA TpH Me-
TaMopuame BeamInHA o6NIEro JABJCHUA W IPEAIe BCOTO 3a CUET M3MEHCHMI
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HAIPABIEHHOTO TeKTOHNIecKoro JasieHusd. CooTBeTCTBEHHO IBYM DTALIAM CKIIAT -
YATOCTH BeJHYMHA 00IIEero JaBIeHHA B MaMCKOI TOJINE MCIHTANA B MOIBeMa
u nagenna. Maxcnmaasusie 3gadeHns obmero gasirerna pocturain 6—8 xbap
(Rapmoe, 19656; Maxarom, 1971).

JBOTONUA TePMOJHHAMHYECKHX YCIOBHE MeTaMop(dm3Ma CONpOBOKIANACH
H3MEHCHUAMA COCTABA H CBOHCTB CKBO3bMArMaTHIecKHX pacTBopon. Merowmi-
KOM PacTBOPOB CJAYKIIN caMH MeTaMop(UYecKue MOPOJIbl, 3ajieraioniue B riy-
Gormx 3oHAX BEICOKEX cTymeHeidn mMetamopdmama (Cowromxor um zp., 1965). Bos-
HAs 0CHOBA PACTBOPOB 00pasoBajiach B Pe3yibTaTe JACTHAPATAIMHA I'MJIPOKCHI-
copepseanux Muaepaios. [To mopam u TpemmEaM POpPHEIX TOPOJ OTHEJIAIOIIHeCs
13 MeTAmopoj| PACTBOPHL MHUPOKHM (POHTOM MEJJIeHHO JIBHIAJHCE B CTOPOHY
HoHHKAKIerocs TemueparypHoro rpagumenta (Daid u ap., 1962). O cocrase
9THX PACTBOPOB MOKHO CYIUTH IO 0ATAHCY ITABHBIX IETPOTCHHHIX KOMIOHCH-
TOB TOPHEIX IIOPOJ U3 pasHbIX 30H Meramopduama. Taxue comocTaBieHus ORI
nposegens . A. Benmrocaapmaexknm (1966), I'. M. Ipyropsm, I'. 1. Jleon-
reerM (1968), C. M. Aremmasm 1 M. K. Hapmossm (Anemmm u fip., 1968).
Bruto yeranosieno, uto ¢ HapacTanueM CTeIenn MeTaMop@usmMa B METALOPOjax
ymenpmanTes cogep:kanna K,0, Al,O;, Fe,0; u crobogHoro KpemaezeMa 1
BO3paCTalnT MIW ocTaoTCA HemamMenmbimMu copep:kanusa (CaO, Na,0, FeO,
MgO. B mepepacmpepieleHIH YKA3aHHHX KOMIOHEHTOB, IIO-BHAHMOMY, 3HA-
YATEIBHYI0 POJb HTPall CKBO3EMAarMaTHYECKHe pPAaCTBODHL, a eCJU yUYecTh
HAIPaBJIeHAE HX JBU/KEHHA B CTOPOHY 60/Iee HIBKOTEMIEPATYPHBIX 30H, TO CJle-
JyeT IPefImoJI0HNATh, 9T0 HANO0Iee AKTHBHEIMI KOMIOHEHTAMH PACTBOPOB BHA-
gage 6 Ca0, Na,O, FeO, MgO, a nosgree K,0, Al,0, (?), Fe,05 1 cBoGoHLIA
rpemueseM. Taxofl BHIBOJA DOATBeP/RTACTCS [EOJOTHYCCKUME HADIIOEHUIMIL
MeTacoMaTH4IeCKHUX S&Memeﬂﬂﬁ B Meranopogax M B nerMaTurax. Maxcnmanib-
Has AKTUBHOCTH NEPBOH TPYINL KOMIOHEHTOB NPOABMIACHE B ITAI JUMHEHNOM
CeBepPO-POCTOTHON CRIAIATOCTH, & BTOPOM IPYIILL — B OTAIl cy0OMepHHOHAILD-
HOTO CKATHsA TOIOM U 00pasoBaHUA IoHepevyHOM CABHIOBOH CRJIamda-
TOCTH.

I'pasnmer MaMcKoTo merMaTHTOBOTO IO, KOTOPOE B BHJE IMOJOCHL ITHDI-
noit 20—35 KM IpoCIe;RUBAETCA B CEBEPO-BOCTOTHOM HANIPABJIEHHH HA PACcCTOA-
nue Gomee 300 kM, 9eTKO KOHTPOJHPYIOTCA 00aacThI0 aMPudOIUTOBOMR (amun
metamopdmama. [Ipm aTom mermMaTHTH, comepiKRal(ue KpYIHOKPHCTATINIeCKIH
MYCKOBHT, JOKaJH3YOTCA B 80HE IHCTEH-aJbMaHIMHOBOI cybdaruu, a B 3o0He
CHIMUIMAHAT-aIbMAaEINHOBOH cyGdanmm 3aneraior OecclioiHEe IETMaTHTLL
(Coxomon, 19596). Permomanmmas MmHaepagbHas 30HAIBHOCTH HETMATHTOBOTO
TOJA WMEeT YUACTKOBEIA XaparrTep, HOJIUHEHHE METaMODP(QU3MY, TCKTOHUKE
H COCTABY BMEILIAKUIUX IIOPOJ, M HU KAKHM 06]_)&301\[ He CBA3aHa HW ¢ OJHHM
13 H3BeCTHHX B paiiome MaccmsoB rpamuton (Yecnokos u jip., 1966; Sampann-
mun, Yecmoron, 1971).

Ha ocroBe nccmeiopanuii permoHanbHOM 30HAJBHOCTH HETMaTUTOBOTO IO,
H3Y9eHHA IOCIeZ0BATeNBHOCTH TPOIECCOB 3aMEIeHHil B IerMaTHTax, Hal:110-
TeHIT HepeceyeHHsA MerMATHTOBEIX Tel PasHOTO MHHEPAILHOIO COCTaBa W CTPOe-
HOA U TOJI0KEHHA WX B PasHOBO3PACTHBIX CKJIAJYaTHIX H PasPLIBHLIX CTPYK-
Typax MaMCKHe HerMaTHTH pasjejeHbl HaMu Ha TP IeHeTHIeCKHe T'pYIIILL:
1) memsmMeHeHHBIe MeTaMOP(UUCCKUE NETMATHTEL WIH MeTAmeTMaTHThl; 2) Hs-
MeHEeHHEI@ MeTAmerMaTHTh; 3) MeraMarMariyeckue IerMaTHTHL.

Hau6oxee apesmme o6pasoBanus — MeTANEIMATHTEL. JTH IErMaTHTHL CIy-
JRMJIM MCXOJHBIM MaTepualoM UpH o0pasoBaHWH BCeX NErMATHTOB BTODOI
FPYLOBL I 3HATHTENBHOM TacTH TpeThei (cM. Tabammy).

Ilepenunanie HemaMeHeHHLIE METANErMATHTEL IPEACTABICHL KPYIHBIMH I
PUPAHTCKUME 3aJIe;KaMi MEeIKO3ePHHUCTHX II0JI0CYATHIX NEerMATHTOB (THEHCo-
MerMATHTOB) W HEGOJBLIINMA TeJaMd CPEJHE3ePHUCTHX IHH30BHIHO-TI0J0CYA-
THIX Gaacto-nermaTnTos. Ha gomo raeiico-nermaTaToB mpuxouTes okomxo 60%,
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Mamerne metramopdoreHHsie MErMATHTH (TEHETHYECKAA KIacCH(IKammsm)

Munepans- !
qee
HO-TIapa- TenernuecKue
reHeTHIe-
CHue s, \ :
KITACCHD IpynIsl THITHL PasHOBUIHOCTH

Heppuunnie nema-
Meneniabie Mera- [ Pnefico-nierMaraTe
MoppuuecKme
HerMaTuTh (Me-
TATErMATHThI) Biracro-11erMaTuThL

Heperpuerainmaosanisie MeTa-
HerMaTHThl 0ea KBapl-MyCKo-
BHTOBOI'O 3aMEILEH I

HepBK])HCTRHHM JoBat-
Hble MertanerMarTuThl

HE’[)E!{[)HCTHHJ]HB[)BE[IHIHE meTra-
NerMaTuThl ¢ KBapI-MyCKOBH-
TOBLIM  3aMelnenaeM

HBR;@"?‘“';'{};T;"" MuKpPOKIHHIHBHPOBAHHLIC THel-
TanerMa CO-TerMaTurnl

JHHEHHOW CEBepO-BOCTOUHOMH CKJIIAUaTOCTH

MHHPOKJIHHHE;HPOBE\ HHLIE M HEPORJIHHABHPOBA L HLIE faac-
OIaTHOKIA30BLIe ner- | TOHerMaTHTLL
MATHTLL

[TepespueTajinsoBanoLe M
MEKDORITAHA3APOBAHILIE  Me-
TalerMaTaTE

IlnarmosIazopnie HerMaTuTL — HerMaTHTLL aTalla

Hepemeniennnie  nmerMaTHTh

AnartegrTHuecKne IerMa-
THTH (OPOJAYKTHL Mac-
THIHOIO IJIABJIeHU A Me-
TAIErMATHTOR)

Henepevemenunie guddepeniim-
POBAHHEE TerMaTHTLI

eyoMepi-

Henepememenuuie negudpepen-
MAPOBAHHLIE NeTMaTHThH

Marmarnueckie
nerMaTutml

AunareKTHUeCKHe NerMa-
THTOHOAOOHLIE I'DAHMTH
(NpOAYKTHL YaeTHYHOTO
IIABJIEHHA  THECOR,
rpaHUTO-rHelicos B
HUAHHAX l‘lJpIdBUHTEl).'
MaMeKoil ToJim u GyH-
jaMmenTe) .

ILHOI'D CHRAaTH U HAJOMREeHHOH

Jl
nomepeunon CRJIaIIaTocTH

R aameBonoenonmiaToRbe nerMa-

TATLL — TMerMaTuTLl dTaua

IHOHA

I

a Ouaacro-mermatutos 3—5% obmero woamuwectra mnermarutos B Mamcrom
paitore.

[lmacToBrie W cegnoBHAHBIE Teja THEMCO-TIETMATHTOR 3aJeralT B HApax
AHTHRJANHAJICH CERBEepPO-BOCTOYHOTO HPOCTHPAHHSA, B KPLLIbAX [NOOEPETHLIX
HajpasiIoMuasx daercyp, B csoge Llenrpanberoro anTHRINHAIEHOTO IMO/HATHH
H B JPYIUX KYIOJBHBIX CTPYRTYpax HepBOro dTama ckiagiatoctd. B orpein-
HLIX YIaCTKAX TOJNIN ATHME mermartutamu cioseno 70—80% obnema mopop,
OIHAKO NPU3HAKOB pas[BuUra 0OROBHIX nopox He HaGaomaercda. MunepalbHBIL
cocTaB rHefco-merMmatuTon: miarmokgaas NoNe 20—35, kpapiy, OnoTuT I peske
MyCcROBHT. B He(0JBIIOM KOJAMIECTBE MHOTA TIPHCYTCTBYET MUKPOKIHH, M
YeM BRIIIE €r0 COJepsRaHue, TeM MeHblle B merMarute OHOTHTA U MYCKOBHTA.
TekeTypHO-CTPYRTY pHBIE 0COOEHHOCTH THEHCO-HerMATHTOB, OJIH30CTh MIHEPAIk-
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HOTO CocTaBa K COCTAaBY BMEMAIOMHUX HOPOJl M APYIUe TPH3HAKH YKA3HBAIOT,
UTO OHH 00pA3oBAMCh Ha MeCTe MeTANopojy B IPOLEcce MeTaMopdmIecKoi
IuddepeHnuany MIATHOTHEHCOR 1 cranes (3apanmmun, “Yecmokon, 1960;
Bemuxocaapurcknii w p., 1963; lmakun, 1967). Meramopduueckas aude-
PEHIHALAA  OCYMECTBIANACH IPH YYacTUM CRBOZBMATMATHUECKUX KAJBI[Hil-
HATPOBRIX pACTBOPOB, CRAIIMBAIOIAXCA B KYIOJBHHIX 3JIeMEHTAX CRIAOK.
Sajerawmue B KpPoBje 30H MeIMATHTOOGPAZOBARMS ILIACTEI MpamMopoB ® TLIOT-
HBIX THCTEHCO/CP/RAIIMX IHeHCOB BHITOMHAIN PoJb akpanos. lloj nruvm DKpa-
HAMI paCTBOPHI HAXOMUINCEH B 3ACTORHOM COCTOSIHUE M OBLIN HACHIIIEHLI BCEMIT
ROMIIOHCHTaMH OKpYyRaomux nopoj. B oTux yesopmax nponeccst samemenns
B I'HEHCO-TIETMATUTAX HE PasBHBAJNCE.

JlunsornaLe Tesa GaaCTO-NETMATHTOB 3aJeTal0T B B0HAX WHTCHCHBHOLO
PAacCTAaHNEBAHAA I MOCAORHOTO CKONBKEHNA i HeOOIBINX YeNTyHYATHX CIBH-
TOB B KPLIIBIX JMHeHHBIX CKAaZ0K usruba. OHU ARIAIOTCH UPOTYKTAME MeTa-
MOpduuecoif cerperaium KBa pIi-110JaeBomiaToBoro MarepHmaza MeTaropoy B cla-
OLIX MOTOKAX KAMBIHHA-HATPOBEIX CKBO3BMAIMATHICCKILX PacTBOPOR, JIBHIKCHIE
ROTOPHIX OIpAHUYABATOCH MpefeldaMi 30H PACCHAHIEBAHUA T CKOJBMICHHL.
Pacrropit He umesn rayGokux maraommx ROpPHEH, BCIEICTBHE Yero UX COCTAB
OBITT BIM30K K PABHOBECHOMY € OKPYKAIONIMI nopojama. B rex ywactrax zom
PAaccIanIeBanus, r/ic paBHOBECHE HAPYIIAJM0Ch (HPeUMYIIECTBEHHO B IIACTAX
AHCTEHCO/ICPARAIMN IHEHCOB), OHOBPEMEHHO C cerperarmei MeTAmopoy pas-
BHBATUCH TPOLECCHI NePeKPUCTA/IN3AIN, 4 TaCTHYHO W 3aMeleHns. Baacro-
HETMATHTRL Ca0eHbl miarnokaazom NeNe 15—30, kBapuewm, MyckonuToMm, pearo
OHOTHTOM M MMEIOT MEJKO- H CpPeHeI0K0BOe CTPOEHHE ¢ IICeBIoTpaduIecRIME
CpaCTaHMAME KBapIa M mraruoryaasa (jumabiracrudeckme mermatuthl mo: Coko-
a0B, 1970a). Tena 6racro-nermatntos, o6pasosanue KOTOPHIX COPOBOKIATIOCH
IPoTeccamMu TepeKpUCTAIIH3AINN H 3aMeleHnA, 00MIbHO HACHIIEHH MYCKO-
sBurom (10 10—30%) m caymar mmorga obbexTamm SKCIJIYATAITHU:  HUJILI
NeNe 613 — Koampescknii, 66—61 — Uymnoit, 151, 200 — Ousemmit u pp.

B rpynme mamememHEIX MeramerMaTHTOB BHIIENSETCH J(BA IEHETHYECKHX
THITA AR, PA3THYAINHIXCA MUHEPAIBHEIM COCTABOM M BpeMeHeM ofpasoBa-
uusi. llepsbiii THIN npejcTaBIeH NPOTAMREHHBIMY ITHORHBIMI 30HAMH 1@ pPeKpu-
CTALIM30BAHHKIX MeTanerMaTuTos. v caoskeno Goxee 10% mermaturor Man-
croro paitona. Mecromnonosenue nerMaTuTon KOHTPOJUPYETCHs KPYIHKIMU pas-
OMAMH M 30HAMH JIpo0JeHHA B S/PAX M KPBLIBAX JTHHEHHb X CHHKJIMHAJCIT,
obpamagomux IlenrpannHoe aHTHKIMEATBHOE MOJIHATHE, a TAK/Ke HAJBUTAMI
I B30POCAME B 30HAX M30KJIMHATBHEIX CKJIATOK Ha KpBLIBAX Mamekoro cun-
KIMHOPHA. ¥ Kazanmubie PasphiBHbIe HAPYIICHIA 00pasoBANINCH B 3aKIIOYHTETE-
HYI0 CTagHio CeBepo-BOCTOYHOH ckaamzatoctu. OHE mMeoT riayforoe 3a10sKe-
HHE M CAVHRIIN RaHATaMH [T BOCXOJANNX CTPYH RaJABIHE-HATPOBKY CKBO3 -
MarMaTuiecknx pactsopos. Teia rmeiico-mermaturos u 6iacTo-merMaTHTOB,
ORA3ABITHECH HA LYTH DTHX CTPYH, MOABEPIINCH MHTEHCHUBHOM TepeKpUcTal-
HHSAIMN T YaCTHTHO KBapI-MyCKoBUTOBOMY 3amemeruio. Ha wecre mepepaGo-
TAHHBIX MeTaMOD(PHIECKUX IMeTMaTHTOB 06pazoBaInCh B30HE CpejHe- i RPYIHO-
OJIOKOBHIX IErMATHTOB, CJOMKEHHBIX TIATHOKIAZOM NoNb 10—30, wBapuem,
Ouormrom. B yuacrrax samemenus NPHCYTCTBYET MYCROBHT. B kagectse
AKIECCOPHBIX MHHEPATOB BCTPEYALTCHA aNaTAT W peske opTuT. Buornt o6pasyer
RPYIHBIE i TATaHTCKIe JeicTsl fannoit 1—2 M u Gosee. C mepexpucraninzo-
BAHHBIMI METALErMaTHTAMH CBA3AHO TAK Ha3HBAEMOE TPEIIMHHOE 1IPOMBIIIeH-
Hoe ocmojenenne: smianl NeNe 289 — Mouurmr, 43 — Hansumii, 6 — . Ie-
pesns, 9, 10 — Moryumii. -

Tam, rpme mmremcuBHBIe cTPYH CKBO3ZBMArMATHUECKIX KaJbIUH-HATPORKIX
PACTBOPOB NI 10 30HAM pPas/ipobIeHHbIX W TPEMMHOBATHIX THEHCOB W CJaH-
UEB, Ha MecTe nmoc/aenux o6pasosainch 3aIe:n KPYIHO- H CpeHeuenyHaarsix
FPagaT-GHOTATOBLIX, aMpuG0I-GHOTHTORKMX I GHOTUTOBHIX METACOMATHYCCKIX
THE{ICOB ¢ XapakTepHBIM CMOJSHO-YEPHBLIM OHOTHTOM (Houmer m mp., 1968),
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IlnacroBrie Tema stax mopox Mommoctsio 10—400 M w mammoit Goxee 100 KM
OpPAypOYeHbl K 30He HAJBUIOB B CeBepo-3amajHoM Kphiae Mamcroro cmakIn-
HOPHSA H K KPyTolagaloniuM pasanoMaM B KpEIeAX Llenrpaasaoro anTuRInEAIL-
HOTO NOAHATHA. X HMUYECKIH COCTAB METACOMATHTOB OTIMYACTCA OT MAPATHE -
coB HoJlee BRICOKIMEA COJePRAHIAMEI MATHE3HN W 3aKMCH Kejesa.

Pacemorpennsie BrImTe nepBUYHEIC HEABMEHHLIE, A TAK/Ke IePeKPHCTATINB0-
BAHHBIC METANErMaTHTHl OTHOCATCH K KJIACCY IIATMOKJIA30BHIX IIEIMATHTOB,
CTPYKTYPHOE I0JOKeHHe KOTOPHIX KOHTPOJHPYETCHA CHIAJKAME H PasioMaMi
arana JHHEeMHOH ceBepo-BOCTOTHOM CHIAMIATOCTH.

Bropoii remermaecknii THII HBMEHEHHEIX METAIErMaTHTOB — MUK OKIHHABN-
POBaHHbIE IIATHOKIA30BHIE METMATATH — OTHOCHTCA K KJIACCY KalleBOmoIeBo-
mnaroBsx nerMatuToB. Onn 06pasoBajuck B KATECTBEHHO HOBHIX (PHBHKO-XN-
MHYECKHX YCJIOBHAX, CBABAHHHIX ¢ BOBHUKHOBEHHEM W pPasBHTHEM HOBOTO
ImIaHa TeKTOHWYeCKUX JHCIOKAIUI UM H3MEHEeHHAMH COCTABA CKBO3BMATMATH-
YECKUX PACTBOPOB.

Cmena awxTmBHOCTH meaodeif B CKBO3bMAarMaTmdeckKux pacrsopax (Na —»
— K) — maunGoiee Bamupil aTan B IeTPOXNMHAYCCKOIT 9BOJIONHE TOPHKIX TOPO
Mawmcroro paitoma. OGoramennme pacTBOPOB KallmeM MOTIO OCYI[ECTBISTHCS
B 30HaX yJabTpaMeraMop(maMa B HIHUX TOPHS0HTAX MaMCKOH TOJIIE B IO~
ponax ¢gyHmamenTa, rae pasBUBAIHCEH IIPOIECCH HHKOHTPYEHTHOTO ILIABIIECHMUS
OmoTuTa M MyCKOBHTA ¢ 06pasoBaHMEM CHIMTHMAHNTA (I KOPAHEPHTA) M BEICBO-
6osmpennem wanusa u sojsl (Ilmaren, 1967).

IIpocaunBasick 4epes BhIIMIeIeRalue FOPHLIE TOPOAB 000TaNEHALE KAaIneM
pPacTBOPEl IPOHM3BOMMIN B HHX METAcOMATHYCCKHME H3MEHEHHS U YaCTHUHYIO
TePeKPUCTANINBAIMI0 ¢ 3aMeNleHHeM IUIarHOKIA3a MHKPOKIMHOM. SaMerie-
HHIO TOJBEPTATNCH TTABHEIM 00pa3oM IJIATHOKIA3Hl HMEIrMATHTOB, OTIMYAI0-
myecs OT IJIArHOK/IA30B BMEIAMUX Nopoj Gojlee KPYIHBIMH pasMepamu, u,
cJIe/[0BATeNBHO, G0/ee HUBKHMN BHAUYCHHAMU SHEPIHH IIOBEPXHOCTHBIX CBS3CIl.
MuxporamEA3UPOBAHABE IUIATHOKIA30BEE IEeIMATHTH O0GLYHO BCTPETAIOTCSH
rpynmamu, o0pasyoIuMI NenoYKy i HOJ0CH CyOMepHINOHAIBHOTO H CeBepo-
BOCTOYHOTO Hamnpapienwmii. [lomockr cybmepuamonanbHOTO HAUpABIEHHWs Tpe-
obaagaor. OHE KOHTPONMPYIOTCHA BOHAMH TPEIUHOBATOCTH TOTO ke HAIpPaBJIe-
HISA, BOSHUKIIIMHE TP CYOMepPHANOHATBHOM CKATHE MaMcKoii Toamun. Ilorocst
CEBePO-BOCTOYHOTO HANPABJICHHA CyOIapaljeJbHE PasioMaM U 30HAM Apo6-
JIeHHS DTana JUHeHHOH CKIaIIaToCTH, MOJAHOBICHHEIME IPH 00Pa30oBaAHMM 110~
OepeYHbIX CHJAI0K.

MuxporiuHu3upOBAHAbIE HETMAaTHTH HMEIT HOPPUPOGIACTOBRYI0 CTPYk-
Typy pasiandnoii sepEmcrocTH. CTPYKTYypa OCHOBHOM TKAHH IOPOJLL COOTBET-
CTBYET CTPYKTYpe HepBUYHBIX MeTAllerMaTHTOB, HOJBEPTUINXCH MUK]DOKIHHII-
sanuu. Mukporann B noppupobracTax cBe:kmit, Ge3 NPUBHAKOB Pa3JoKeHNAA,
¢ veTKoil ABOWHHKOBOI permerkoii. Kpapim m miarmokanas ma rpammme ¢ 6io-
KaM#l MHKPOKJIHHA KOPPOAMPOBAHBI, a BHYTPH MHKDOKIHHA BCTPEYAIOTCH
PeJUKTEL IIarmokaasa. B yuacTkax MEKDOKIMHHBALEE OTMEYAeTCH HeperpH-
CTAJIM3aNNAA MeTanerMaTuToB ¢ YRDYIHEeHHeM 3epeH U 6I0KOB IIarmokaasa
n caox. OCHOBHOCTH HepPeRPHUCTANIM30BAHHOTO INIATMOKIAa3a CHEMRAETCS HA
5—15%, a ma KoHTaKTe ¢ MHKPOKJIHHOM B HEM IOABJAAIOTCH MHUDPMEKHTHI
KBapia. MycKoBAT moj{BepraeTcs Heper pucTaiIn3aliil IpemoITHTeIbHee G0~
THTA, OJHAKO KPYHHBI® IIPOMBIIJICHHHE CKOILIEHHA MYCKoBHTA 00pasyoTcs
PBIKO. :

O6mupryo rpynny KalueBoloJeBollnaToOBLX IeIrMATATOB COCTABIAIOT Me-
TaMarMaTHIecKHe MerMaTHTH. JT0 HauGolee CIOKHBE 0 BHYTPEHHEMY CTpPOe-
HII0 T MIHEePadbHOMY cocTaBy nermaruthl. CHUME CBA3aHO HOABIA0OINEe THCIO
OPOMBIIIIEHHO MYCKOBHTOHOCHBIX ;KU Mamcxoro paitona. I'eosoro-cTpyrTyp-
HBe, MIHEDaJoTHIeCKHe, TeKCTYPHBIE i MHOTHE JpyrHe NPU3HaKH YKaskBaioT,
9T paccMaTpHBaeMhle IIETMATHTHL 00pPasoBadNCh IyTeM RKpPUCTATIH3ANHE
MO/IBUKHOr0 MarmatHdeckoro Marepmuana (Pommomor m ap., 19726). dror ma-
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TEPHUaJ MOT BOBHHKHYTH TOJBKO BHYTPH CAMON IMerMaTHTOBMENIAIONIEH TONIIH.
JApyrux MCTOYHHKOB MErMaTHTOBBIX PACIIABOB B paifone met. [Ipegnosomenns
nepsuix mceaegopareseit (Mmmapen, 1932; Mapxos, 1937; Ilerposckas, 1937)
0 CBA3H MAMCKHX IIEIMATHTOB ¢ TeMH WIH MHBIMH TAK HA3HBAGMLIMHI MaTepus-
CKHUMH rpaEnTamMiu me moarsepauinch (Hammpnm u ap., 1965; Mararon u np.,
1969).

ITo mammAM JaHHEIM, HDOABMKHBIC IIEIMATHTOBLIE PACIVIABH BO3HHKJIN KAk
OPOJIYKTHl AaHATEKCHCA METANerMaTHTOB M YaCTHYHO T'HEiCOB W TpaHUTO-
THeJiCOB Ha IPOrpecCHBHOI CTa UM pPerHoHaIbHOrO Meramopdusma. B zasmcn-
MOCTH OT THITA MCXOJHEIX DOPOJ, HOABEPIIINXCH IIIABIEHNI0, METaMarMaTnye-
CKHe IerMaTHTH IOJPA3IeaATcs HAa COOCTBEHHO AHATEKTHYCCKNE NMerMaTHThL
I aHATOKTHYICCKHe merMaTHTonojo6Hse rpanuts. Ilepsrie B 06meit Macce mer-
MaTHTOB paiiona cocrasisior 20—25, Broprie — 3—5%.

ApaTekTHYECKHe IerMaTHThl 00pa3oBaiHCh NPH PPAKIHOHHON KPHCTAJIIE-
3allHH PACIIABOB, BOBHUKIIHX NpPH YacTHYHOM TJIABJICHHH MeTAIerMATHTOB.
ITpmunpa naaBieHAA — CHATHe YacTH OOMIEro JABJIEHMA TPH ILTHKATHBHEIX
JUCJIOKAIAAX BTOPOrO arama criIaggaroctd. Yame Bcero B IJIaBjeHHe BOBJEC-
KaloTes rHeiico-mermatute. OHE 06nazaioT odYeHb GJIMBKEM K TOUKe KBapIl-
IJIaTHOKIa30B0H DBTEKTHKN COCTABOM M HMMEIT MeJKO3epHHCTOE CTpOeHHe,
obecrneunBaiomee GecKoHEYHO GOJBLITYI0 PEAKIHOHYI0 TOBEPXHOCTH Ha Tpa-
HUIAX CONPHKOCHOBEHNA 3ePeH KBapIa M INIATHOKJIa3a. PasBuTHIO IIABIeHTSA
PHEHCO-IerMaTHTOB, ORA3aBIIMXCA B 00JMACTAX HOHWKEHNLIX J[aBJICHHI, OJa-
FONPUATCTBYIOT TaK/e NOCTymalom(ue (BCACHIBAEMHE B B0HE aHATeKcHcA)
BOJIHEIE CKBO3BMArMATHYECKHE PACTBODH, HeCcymue Kajanit n seryune. CropocTs
ABMGKEHUS ¥ KOJIMYECTBO IPHTEKAIONUX PACTBOPOB 3aBHCAT OT PA3HOCTH [AB-
JeHHA B 30HEe aHATEKCHCA M B OKpYmaomux mopopax. Ilpocaunsasich wepes
HOPHL M TPEI[MHbl Pa3AMIHBIX IO COCTABY TOPHHIX IOPOJ, PACTBOPH HACKIIA-
I0TCS KOMIOHEHTAMH 9THX HOPOX WM JKe TepAIT YacTh CBOMX KOMIIOHEHTOB
B Iporecce 3aMelleHus ByMemaomux nopox. [leiictsmem stux dgaxropos ompe-
JlesiAeTcss YpoBeHb KOHIEHTPAIud B AHATEKTHYCCKHX MerMaTHTOBHIX paciiia-
BAX Kalusg, BOJLL U JPYTUX JEUYUHX,

B sasmcmmocTH OT JaJbHEMIIHX H3MEHEHWH B TEKTOHHYeCKOH o6CTaHOBKe
AHATEKTHYECKNE DACIIABEI, HACHIIEHHBIC KalWeM W JeTYYUMH, KPHCTAJIH-
3YIOTCA IIH Ha MecTe cBoero o0pasoBaHUs, WM HepeMeniaoTes Ha HeGoIbImne
paccrosnusA B GoxoBbie mopofsl. COOTBETCTBOHHO HTOMY BHIEIAIOTCA JIBE Pas-
HOBHM/IHOCTH AHATEKTHYECKUX NErMaTHTOB: IepeMeNeHnLe 1 HemepeMenleH-
HEIE.
[Tepememennne merMaTuTHE CIATAIT H30JMPOBAHAKE IIBHEE TeIa B THEMH-
cax W CJHaHIax, ;RHI0000pa3Hble CeRylUe 30HH B TeJax MeTAmerMaTHTOB.
lloxosxerne 1 GopMEL Tell mePeMEIIeHHBIX TerMATHTOB KOHTPOJIMPYIOTCH CRIAM-
gaTHMI #3rHGaMu cyGIIMPOTHOTO U CeBEepO-3alaHOTO HAUDABJICHMII, TOBTOPHO
AeOPMUPOBAHALIME HOMEPEYHEIMI HaJpPasJOMHLIME  (IaexcypaMu u JHHe-
HGIME CRIAJIKAMH, CHCTeMaMH CYOMEDHIHOHANBHHX TDEIUH W PasjioMOB,
TPeNHHAME OTPHIBA, ONEPAIOIUMI B3GDPOCO-CJBHTH C€BEPO-BOCTOTHOTO TpPO-
CTHPAHMSA, Pa3/[BUraMH B MCKPHBJCHHHIX Y9aCTKAX MEKIVIACTOBEIX TIepeMere-
Huil 1 7. J1. R mepeMenieHEEIX HerMaTHTOB HePeCeRaloT Tela BCeX PasHOBHI-
HOCTEH IJIArMOKJIA30BBIX nerMarnToB. HemepememenHue nerMaTHTHl CIaraior
YYACTKH M 30HEI JINH30BH/IHOIL M JTIeHTOUHOIT POPMEI B DHIOKOHTAKTAX ILIACTOBLIX
3ajlesKeil rHeMCcO-IerMaTuToOB, ao(U3E W CeKyIHe IepeMLIYKN B CBATAX COIM-
JKeHHBIX TeJ HECO-IerMaTuToB, JHHeHHO BLHTAHYTHE B CYGMEPHIHOHAIBHOM
HanpaplIeHHH KPYTONajfalnilie 30HHE B KPYOHBIX Tejlax THEHCO-HerMaTHTOB.
Amoussi, cerymume MepeMLIYKH, M KPYTomAjaloU(e 30HH DA3BHTH B Teaax
rHEeHCO-IerMaTHTOB, 3a1eTAIONX B KPHIIbSAX IONEPETHBIX HAAPAIOMHEEIX (ICK-
cypoolpasHhIX cKIafiok U B cBoxe Llemrpanbroro amTmrammambHOTO MONHA-
THA. 30HH JUH30BHAHON U JeHTOUHOH (OPMEI KOHTPOIMPYIOTCH I1OTIEPETHEIME
CRJIaAuaTHIME H3rubamMm, OpPUYeM B aAHTHKJIANHAJIBHLIX U3rHOAX OHI 3a1eTal0T
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B BEPXHHUX YacTsX Tel rHefico-erMaTnToB, a B CHHKJIMHAJIBHLIX H3rnbax Jora-
JHBYIOTCA BOJMBH JeKAUNX KOHTARTOB ATHX Tel.

AnarerTndecKkue OETMATUTEHL cIozHeHB Taarmokaasom NeNe 5—29, mukpo-
KJMHOM, KBapiem, 6HoTATOM, MyckoBHTOM. IlouTu BCerjia cojepures rpamar
I 0YeHL 9acTo amatuT. B oTjensHmX JKmIax BCTpedaoTcAa Oepmii, MOHAINT,
mupron, cyab@uisl. CTPYRTYpPE MerMATHTOR OT MEJKO3EPHUCTOI 10 KPYTHO-
faoxopoit u nermatongHoit. lllmpoko pasBuT KBAPI-MYCKOBHTOBBIA 3aMelalo-
MM KOMIIEKC, KOTOPHII BMECTE ¢ TIerMaToN oM KOHIEHTPUPYET I POMBIIITeHHbIe
cKoIieHus Mycrosura. Yacro BerpedanTeA Tejla 30HAJBHOR W YYACTKOBO-
30HANBHOI TERCTYPHI. XapaKkTepHble TPHMEPhl MYCKOBUTOHOCHBIX TIePEeMeNeH-
gbix nerMatuToB: REAE NeNe 3 — Jlosroxmreruit, 29 — Yuapnsit, 1 — Ilep-
peiif, 64 — Apapar; memepememenHmX: smmiant NeNe 1, 5 — Pypumdnmii.

AparesTHYeCKHEe TeTMATHTOIOMOGHEE TPAHNTH CIATAIOT JIAHKK M AHJB
IJIACTOBOI (QOPMEL, IepeceKaoNiie BCe PASHOBAHOCTH ILIATHOKIAB0BBIX MeIMil-
tarog. llomosenne m 0pHEHTHPOBKA 9THX OPOJ], KOHTPOIAPYETCS TPEMITHAMIL,
ONePHIOIIMA PasaoMbl Daybororo sanomenns B Kpbabax Llenrpanxenoro an-
THRJIMHAIBHOTO O HATHS, KPYHHBIMI B30 poCaMi M CABATaMHI HA KPEIAbAX Mawm-
CROTO CHHKIUHOpPHs. Bolble Bcero TaKWX MeTMaTHTOR BCTPEYALTCH HA TOTO-
sanagEoM (GUaETe MaMCKOM KPHCTANIMYeC KO TOII, T/ie DPOJAnpoBaHbl Hanbo-
qee ray0oKue TOPUAOHTE ToJnm. B HampaBJIeHHH HA CEBEPO-BOCTOR HX KOJIH-
YECTBO YMEHBIIASTCS U H3MEHACTCHA MIHE PAJIBHLIA COCTAB 1 TERCTYPa HeTMATHTOB,
Ha ioro-samajse — 9T0 MeJIRO- # CPETHE3EPHHCTHIE HOPOAbL ¢ YYaCTKaMM Tpa-
(prUecKIX I MeJIKOOJI0KOBLIX CTPYKTY P, Ha CEBEPO-BOCTOKE 3€ PHIUCTOCTH YMCHL-
maeTca W OHH TMPHOOPETAIOT AMINTOBH/HOEe claoikeHne. ONHOBPEMEHHO C DTHM
YMEHBIIACTCA COJEPHAHNE KAJIMEBLIX MOJEBHX IMIAaTOB I Bo3pacTaeT KoJanue-
CTBO TIIATHOKJIABA.

Bepruraibmast 30HaIBHOCTL B paclipelieleHHH, COCTaBe H CTPOEHHM pac-
CMATPHBAEMEIX MOPHBIX 110P0J[, CBA3h HX C NPOTAKEHHLMME TJIyOOKAME pasiio-
MaM¥, WHTPYBWUBHEIL XapakTep KOHTAKTOB ¢ ODOKOBHIMH IOpPOJaMH — BCE 3710
YKAa3LIBAGT HA UX MarMaTHYecKy[o mpupony. Marepmamonm merMatuTono o0H6x
IPAHATOR, MO-BUINMOMY, IIOCAYKUIIM pacijaBhl, MOOMIH30BaHHEIE D YIRTpA
MeraMop(uaMe THEHCOB H JPEBEHX TPAHUTO-THEHCOB (yHIAMEHTA I HHMKHNX
TOPHBOHTOB MaMcKoil Toinmu. Buicokue copepskamma Oapusa B KaJauIImaTax
rpaautos 1 nermatutoB B. M. Illmaxun (1971a) obbacaser riybuunbiMI yeno-
BHAME 00pa30oBaHNUs BEeICTBA HTUX IOPOJ IPH TaBICHHN MopAgKa 0—3& kbap.

Munepanbublil COCTAR HErMATHTONOAOOHWX TPaAHMTOB: TIATHOKIAZ, MHK-
POKJIMH, WHOTJA OPTOKJIa3, KBapil, MYCKOBHT, O4YeHb pejako Omorutr. Beerja
OPUCYTCTBYET XOpOIIo OTPAHEHHBIH TpaHAT CBETJIO-MalJHWHOBOTO I[BETa W J0-
BOJIBHO YACTO — amaTuT. MyCKOBHT MMeeT CBeTJO0-3€JeHbll MM 3¢/1eH0BaTO-
cepeGpuCTEl mBeT W o6pasyer wellyirdm Mim MeJrme Iactunkm. Hpapi-
MYCKOBHTOBOE 3aMeleHue passuto caabo. [Ipomeiniennoe oclliojieHerne e
COTePHRITCH.

Taxum obGpasom, mermaruroobpazopanue B Mamckom pafione —inTens-
HEIL IpoIecc, CHEXPOHHLI IJIaBHLIM dTalaM CKIAAY4aTOCTH U PErHOHAJLHOMY
BHICOKOTEMTeparypHoMy Mmeramopguamy amdubonnroBoit gaumm. Ilermarurs
BOBHMKJM B pesyibrare meramMopduueckoil nuddepeHmmamum H cerperamnun
Marepuala LIaruo-THEHCOB M CJAHIEB € TOCJACAYIONEMI METACOMATHYECKUMIT
3aMeIIeHIAME, MePeRpPUCTANIN3aluell 1 YacTUYHAM ITaABIEHHeM IIePBUYHbIX
maddeperumaTos. Pasiuyus B MEHEPAIBIOM COCTABe H BHYTPEHHEM CTPOEHII
NerMATHTOBLIX TEJ ONPEIeIsAI0TCsH TepMOJHHAMIYECKHMI yCIoBUAME UX Qop-
MHDPOBAHIS HA PAa3HKEIX CTA/MAX PerHOHAIBHOTO MeTaMopgmaMa. B HagaipHLIE
crajuu MeraMopduaMa, B YCIOBHAX JTHHEHHOH COBEPO-BOCTOTHON CRIATIATOCTH
H BHICOKOH AKTHBHOCTH B CKBO3BEMATMATHIECKUX PACTBOpPaX KANLIHA W HATPHA
00pa3oBaINCh Tela INIATHOKIA30BLIX IMerMaTHTOB (THeiico-merMaTuTnl, GJIacTo-
OerMATHTH, HePeRPUCTAIIH30BAHELIE MeTAICrMaTuTh). B aram momepednoii
CBUTOBOI CRAAMYATOCTH, B YCIOBUAX JONONHUTENBHOI'O IPHTOKA B TOJOLY
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TeLIOBOM HHEPIMH I BO3PACTAHHA B CKBOBBMATMATHUECKNX PACTBOPAX AKTHR-
HOCTH Kalllu#A PasBUBaTNCh IIPOLECCH MUKPOKINHABATIN ITATHOKIAB0BHX Ter-
MATHTOB, a B OT[EJBHEIX, IOKAIbHBIX YyYACTRAX TEKTOHUYCCKOM PA3TPY3KHU B Te-
JIaX METalerMaTHTOB BOSHHKIM 30HE AHATEKCHCA. AHATeKTHYECKME IerMaTi-
TOBEIE PACIIIABLI, 0DOTANEHHLIC 3aHMCTBOBAHHLIME M3 CKBOZEMATMATHIECKIIX
PACTBOPOB JETYIHMH U KalmeM, WIH (PAKIHOHHO KPHCTAJNIMB0BATHCE Ha
MecTe CBoero obpasoBanus (HenepeMemeHHble IerMaTaTs), Wi HnepeMeIaTuch
Ha HeGOXBIINe paccTOAHHA B GOKOBHE TOPOjibI (TTepeMemeHHbe HerMaTHTH ).
Razrjeiii reneTnueckuii THI IErMATHTOR 3aHEMAET CTPOTO OIPEIEIEHHOE TOI0-
/HEHHE B TEKTOHUYCCKUX CTPYKTYpPaxX PasHOTO BOBPACTa, 9TO B 06IMEM BUIE OT-
paiKaeT BPEMA W I0CJE/0BATEIBHOCTH TPOIECcca NerMaTuToobpasoBamus.

llpu nonckax m pasBejke MYCKOBHTOHOCHBIX TEIMATUTOBBIX JRIJ TITABHOE
BHUMAHAE CJe/lyeT YIeNATh U3YYeHWI0 MHHEpAaJbHOTO COCTaBa, BHYTPEHHEIO
CTPOCHUA I TTOJIOMEHNS HETMATHTOBBIX TeJI B Pa3HOBO3DACTHLIX TEKTOHHYECKIX
crpykrypax. Ha ocHoBe 9THX JaHHBIX MOKeT GHTH YCTAHOBIEH TeHOTHUECKIl
THI TETMATHTOE M ONPeJeIeHbl IePCICKTHBE HAXOMICHNA B HUX TPOMBIIIIEH-
HBIX CKOTJIeHHH MYyCKOBHUTA.,

E.B.TAPACOR, I'A rAdEHH, B.E.LOPOXHH

3AKOHOMEPHOCTH PA3SMEMEHNA IETMATUTOB
B CEBEPO-BAWKAJIBCKONI MYCKOBUTOBON IPOBUHITNI

3aKOHOMEPHOCTH Pa3MeIEeHUs MYCKOBHTOBHIX TOTMATHTOR Cenmepo-Baii-
KallbCKOl MYCKOBHTOBOI MPOBMHIMH OCBENIEHE B PafoTaX MHOTHX HCCJIEIORA-
reqeir (Hopsxmmermii, 1937a; Ilerposckas, 1937; Cemenenko, 1948; 3asain-
mnH, Jlesosa, 1954; Pommonos, 1959, 19606; 3apanmmun, Yecnoxos, 1960;
Cyuxos, 1961; Prik, 1965; Bacuanena, Crrues, 1966: Hurnrun, 1968; Coxro-
iioB, 1970a; I'. B. UBanos, 1971, u ap.).

B wurore maywemms reolormyeckoro CTpoOeHI Cepepo-Baiikaanckoii wmy-
CKOBUTOBOH NPOBUHIHMA PasiIHUYHBIMUI HCCIETOBATEJSIMI  OBLIO BLIJIBHHYTO
UATH OCHOBHHIX (DAKTOPOB, KOHTPOJMPYOIIUX pasMeneHne MYCKOBHTOBX
LHerMaTuTon: JHTOJOTO-CTPATHTPAQUICCKN, TeKTOHWUCCKUH, MeTamopdude-
CEHif, MHHePAJBHO-IAPATCHeTHYSCKHAN W MATMATHIECKHI (Yecmoros, 1966;
Cononos, 1970a; Pk, 1972).

IlpnsmaBas BaHOCTH BCECTOPOHHETO MBYUCHUS Te0JOTHILCKNX yCaoBHit
06pasoBanus MyCKOBUTOBBIX IIETMATHTOB, ABTOPHI CUMTAIOT, YTO € YIETOM COB-
PEMEHHOTO YPOBHA 3HAHHOI Clejyer cunTath Hanboiee HHYOPMATHRHEIM (aK-
TOPOM KOHTPOJIA MyCKOBATOBLIX HEIMATHTOB TeKToRMYecKkuit. Hume npupoasares
HEROTOPLIC HOBEIE JIaHHBIE O Pa3pPHIBHOI TEKTOHHKe MaMCKON KPHCTAIINYCCKOI
TOJIINM ¥ 66 POJIH B Pa3MENIeHHH HPOMBIIVIEHHBIX MYCKOBHTOBBIX KL

Texrommueckoe crpoenme Cesepo-Baiirannckoit MycroBHTOBOI IIPOBHH-
IIH MOKeT OHITH MPeJICTaBICHO B CIeAyIomeM Bue. MycKoBHTOBEe mermaruTh:
OPOBUHIMH INIMPOKO PasBHTH B KPHCTALIHYCCKHX CIAHIAX MaMCROM TOMIH,
MeTaMOp(M30BAHHEIX B YCIOBHAX AUCTEH-aIbMAHIHHOBOI cybdammu ampmbo-
auToBoi dannu (Bemmkocmasunckuit m np., 1963).

Manmcras KpucTasImIecKas TOJIIA WHTEHCHBHO [MCJIOLIPOBAHA W CJaTaer
KPYOHYIO CIOKHYIO CKIANYaTyl0 CTPYKTYpYy — MaMckuil cmEKImHOpHIL, Ko-
TOPHIE cocTasiser yacTs MaMcKoro TekTornYeckoro 6rora. MaMeKuil TeRTOHM-
yeckuil OX0kK, ojuE W3 JeBaTu reobmokoB Daiikamo-llaromcroro HATOPDLA,
soijienennbix C. M. Ilpyrosem (Ilpyros, 1966), mmeer pasmepst 45400 km
M BLITAHYT B CEBEPO-BOCTOYHOM Hampapienum. OT coceqmux reoBIoKOB 0T 01-
AeJeH 30HAMH HapyLIeHUd Iay60Koro 3aloKeHus.
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Ello mpocrupaEmio MaMcKoil Tonmm B MaMCKOM TEKTOHHYECKOM Teol-
aore A. C. MDmaacc BHmesseT IBa CTPYKTYPHBIX OIOKA — CEBEPO-BOCTOYHKIN
# 0r0-3anAaJ(HBIA, rpapuneil Me/1y KOTOPEIME CIYHKUT CYOIIHPOTHBIA pPaszioM
¢ynmamMenTa, NIoATBep:Kamuiica reofmsmueckumu padoramm. [las ce-
BEPO-BOCTOYHOTO  CTPYRTYPHOTO OJOKA XapakTepHo IMMPOKOE DPasBUTHE
M30KIMHAIBHEIX CKJIANOK, OCH KOTOPHX Hepegro aegopMUpOBaHBl M UMEOT
S-oGpaaHble ouepranus B miaaHe. [[oBoabHO TacTo 9TH HeopMalUl COMPOBOK-
maTca 3oHAMI IEGPEPEHIUAIBHLIX IOABHIKEK CEBEPO-BOCTOYHOM OpPHeHTH-
poskn. B 10ro-samagmom cTpyYKTYpHOM 0I0Ke HAPALY ¢ H30KIMHAIBHON CRIAT-
4aTOCTHIO IMUPOKOE PA3BATHE UMEIOT KPYIHBIE CTPYRTYPEL, TAKHE KaK AHTHRIM-
manb roasnos Muxaitroseroro, Ilogrora, aETHRINEATE rolabnos Pemaromero,
Berpeunoro n llenrpansHoe akTHRINHAIBbHOe HogHATHE. B mpemerax Ilem-
TPAIBHOI0 AHTHKIMHAIBHOTO WIOJHATHA BEIEIAIOTCH OpaxufiopMHbIe W KyIo-
ToeugHble mosorme ckaankd. llocae sasepmennsa GopMEPOBAHIA CHIaTIATHIX
CTPYRTYP W KOHCONUJANHN TOJI[H HACTYIAeT BTAN pA3BHTHA pa3pHIBHOMN
TEKTOHHKM.

l1apHoe 3Hadvenne B OPMUPOBAHUE CTPYKTYPE MeTMATHTOBKIX IMoJeil mpo-
BUHIUE HMEET 30HA TEKTOHUYECKHX HADYIIEHHH IIYyO0KOro B3a0KeHHA Ce-
BEpO-BOCTOYHOTO IPOCTHPAHAA, TMPOXOAANIAA B MEHTPAIBHOM YacTH MaMCKOM
kpuerajimaecKkoit rosmu. Hamu sra 3oma maufosiee gerajbHo M3yueHa B Oac-
ceiine p. Omnomrpo u moxyumia , Hazsaue Omonrpunckoit (Fankmm, 1969;
Hopoxunr, 1969). 3ona HApyIIeHII HMEET CEBEPO-BOCTOTHOE IPOCTHPARNE T TIa-
IaeT Ha 0ro-BocToR mox yriaamm 25—40°. Ha ogEHEX yuacTKax oHa MMeer cor-
JacHOE CO CJIOHCTOCTHIO METAMOP(PHICCKAX TMOPOJ 3aleraHine, HA APYIUX mepe-
CEeRaeT CJOUCTOCTH IO OYCHH OCTPHIM YIVIOM. 30HA HAPYIIeHU (HECHpPYyeTCs
suixofgamu rpaguro-rueiicos (Hiopmadumexoe Tteno), JMefKORpPaTOBHX KBapIl-
IO/IeBOINIATOBLIX IIOPOJ], MEJAHOKPATOBLIX IPAHAT-POTOBOOOMAHKOBEIX, I'pa-
HAT-OMOTATOBRIX ¢ MATHETUTOM IHEHCOB, KOTOPhE OFHUMH MCCIE0BAaTEIAME
OIMCBIBAIOTCA Hak «OpTOHOPOAbLLY, 4 APDYIrHMH KaK (MeTaCOMaTHTLI). HI]OMB
TOT0, 30HA XapaKTePH3yeTCA PasBHTHEM MIIOHHTHZAIHHE U PaCcCIaHICBAIHA,
HAJIO/KEHHEM TPOIECCOB PEeTPECCHBHBIX CTajWil MHHepaimsamuu. [lamHbe
(harTh YKa3HBAOT HAa HEOJHOKPATHYI0O CMEHY B 30He HapyIIeHHH YCI0BHI
CIRATHA U PACTSKEHHA, HEOTHOKPATHOCTE HPOABIEHAS B HEll MOJBIIKCK W [IJIH-
TeJBHOCTH HCTOPHH UX passutua. OToHTPHHCKAS 30HA TEKTOHHYECKHX HAPY-
uieHuil TIYHOKOr0 BAJOMREHUSI COIPOBOKIACTCS CepHedl MapaJlIelbHEIX pas-
PHIBHEIX HAPYIIEHHI CEBEPO-BOCTOTHOTO IPOCTHPAHMA M IOT0-BOCTOYHOTO Ia-
JICHHS.

SHAYNTEIBHYIO POIE B (HOPMUPOBAHAN TEKTOHHICCKON CTPYKTYPH MaMCKOI
TOJIY HMEIT PA3PHBHEIE HAPYIIEHHA CEBEPO-3aMajHOT0 TPOCTHPAHMA.
B cBolo o"epegh M STH B0HH TOKTOHHIECKHX HAPYHICHWH CONPOBOKIATOTCA
cepmeil mapaJIedpbHHX Golee MeJIKHX paspHBHEIX Hapymenmii. Vsyuemmsie
PaspLIBHLIE HAPYIICHHA ONIEPAIOTCS MHOJKOCTBOM TEKTOHHUECKUX TpEI[iH,
urpanomux 6oJbBIIy0 polb B (OPMEPOBAHAU CTPYKTYPH MYCKOBHTOBOM IIPO-
BHHIUH. JTH TPEIIUHE ABMINCH MECTOM JTOKAMN3ANMUHE I'PAHUT-IEIMATATOBOTO
MaTepHala M IyTAME JBH/KCHHS MYCKOBHTOOOPa3yIIEX pacTBopoB. Tarum
oOpasom, MaMckas ToJia pasdura HAPYIIEHHAMHA HA MHOMKECTBO OJ0KOB.
BaokoBoe crpoeHme — ee XapakTepHas 0COOEHHOCTE.

I'pamnT-merMaTiuTEL B MaMCKOH KDPHCTANIMIECKOR TOJINE pacIpeneeHsl
sopaxsE0. M. @. CmupuoB B 1936 r. Bmpmenmn Brpecr npocrupanmsa Mam-
CKOTO CHHKJIHHOPAA TPH 30HH Pa3iINIHON KOHIEHTPANNN I'DaHUT-IErMaTHTO-
BLIX Topoz. B mocaemmame rojpr mecaemgoBatean MaMekux mermaturos (Cyuros,
1961) Beeasior 308y 0OMIBHOTO HACKIMIGHNS HA JOTO-BOCTOKE MYCKOBHTOBOM
LHPOBUHIME 1 30HY CJIaf0ro HACBUNEHUS HA ceBepo-samage. l'pamumeil Me:smy
30HaMH pHEHH‘IHOﬁ KOHIEHTPAIUH IPAaHUT-IIErMaTUTOBOTO MarepHajga CIyHEHAT
OmoHErpHECKAsA B0HA K TEKTOHHYECKHX HAPYIIEHHN TIIyD0KOro 3ailoiKeHms.
B Bucagem, Ba3Gpomennom Gaore OMOATPHHECKOHE 30HEI TERTOHHIECKHEX HA] yIle-
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HUH OBLIN CO3/IaHE GIaronpUATHHE YCIOBUA IS HATEHCHBHOTO TpemmHEo00pa-
80BaHUA, B JeKaTeM ke OJoke Tpemumsl 06pas3oBEBAINCH B 3HAYATENHHO
Membmei cremend. Takum o6GpasoM, ocofGemmOCTH pacIpOCTpPAHEHHSA HETrMa-
THTOB UDOBHHIMH ONpEAeAoTcs o00gacTel0 BIuanua OIOHTPHHCKOH B0HE
TeKTOHHYCCKIX HAPYIIeHMit,

Eme 6omee mepapHOMepHOe pacmpesielienne, yeM TPAHAT-IETMATHTH, HMEIOT
MYCKOBUTOBEI® HEIMATHUTH, sABJAHIOMEecS o0beKTaMH TOUCKOB M PA3BEIKM.
B mpesenax mpoBMEIHE MYCKOBHTOBEe IerMaTuTh HAGIIOAITCSH B BIJE V3RO’
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Pue. 1. Cxema pasmemenus mectopo:knenuii myckosura (1—18) Cesepo-Baiikaancroit Mye-
KoBUTOBOiT mposmmum. (llo: B. II. Bacmanesoii). :

30nbl! 1 — 0CMIBHEIX HHBEKINAN, 2 — HOPMAJILHEIX WHBERIAI, § — OOMHOYHEIX I, 4 — MeCTOpOMIe-
HIH MYCKOBATA; 5 — CHOBHUTO-HAJBUTH U CABUTO-COPOCH; 6 — TIJ1yOMIHBLA pasioM; 7 — Tpafunsl pacopo-
CTPAHEHHA TIErMaTHTOB, & — TPAHMIEl 30H PA3JIUYHON HACHIIEHHOCTH ETMATHTAMH; § — SMIHPHYECKAE
JIMHAH CTpecca CHaJBIBAHMA,

IPEPHBACTOI N0JOCH CeBepo-BOCTOYHOTO HPOCTHPAHUS, B KOTOPOIl BEIEIACTC
PANL MYCKOBHTOBEIX MECTODO;KICHHIH, Pas/ieeHHEX 3HATHTeIBHEIMA «ITYCTHMEY
npome;kyrkami. Ha pue. 1 mujma weTkas IpuypodYeHHOCTS IOTOCH pACIpo-
CTPaHeHNs IPOMBIIIIEHHKX MYCKOBHTOBHX Ul K QJIOHTpHHCKOIT 30HE TEKTO-
HUYECKUX HapyHIeHHIT,

lo xoudurypanum B mTaBe MyCKOBHTOBEE MECTODOMKJACHHA MOMKHO pasjie-
JHTH HA HBOMETPHYHIE H JIHHEHHO-BHITAHYTHE, LOCIE[HHEC MMEIOT CeBepo-3a-
TIagHyI0 OPHEHTHPOBKY, HA UT0 HEONHOKDATHO yRaswBaxu reojoru B. II. Ba-
cuaseBa, G. [I. l'appucs m B. B. Casun. JIngeiiRo-BHTAHYTHE MECTOpOKICHIA
CeBepo-3amafHON OPHEHTHPOBKA IPHYPOYCHE! K mepeceuenuam QJOHTPAHCKOM
80HBEL TEKTOHHYECKAX HADYWEHU riayGoKOro 3a0;KeHHA paspHBAMH CEBepO-
BaagHOTO IPOCTHPAHNA.

Cuegyer oTMeTHTH, UTO MYCKOBHTOBHIE MECTODOENEHHs B10Jb OQJIOHIPHH-
CKOil 30HB TeRTOHHYECKUX HAPYIICHHH HOBTOPAIOTCA Tepes Olpee]eHHbIe Pac -
croannsd. B cesepo-BocTOUHOM CTPYKTYpPHOM GIOKE MECTODOICHNA IOBTOPHA-
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I0TCH IPUMEPHO dYepes 25 KM, a B loro-zamaguom — uepes 12—13 wum. Taxoe
pacmojiosKeHNe MeCcTOPO:KIeHNH, BepoATHO, He caydaitno. B. Xaduepom (Haf-
ner, 1951) ycranosierno, uro Haubojee IPOCTHM CAyYaeM BHPAKeHHs 3aBUCH-
MOCTH XapaKTepa PACHpENIeNIEHHs PAsIOMOB OT PasiMIHOIO PACIPE/eIeHHs
HaOpPAKeHU# B MB0TPONHON Cpefie ABJISETCS MOBTOPEHNE Yepe3 paBHEIE HWHTEp-
BAQJIH TPaeKTOPHHl CKAJLIBAIOMNX HANDSKEHHH, K KOTOPHIM [OJKHBL OHITH
npuypodensl pasiomil. . Bapmec (Varnes, 1962) mia xomKpeTHEIX paitoHOB
OTPEeNeINI, YTO PACHPOCTPAHEHNE DPEATHHO CYMECTBYOIUX PA3IOMOB YIOB-
JIETBOPUTENBHO COTJIacyeTcs ¢ TeopermueckuMmm mpemmockikamm. f. Hyrmma
(1971) ma npumepax pyaaeix paitonor Yexocnopaxkum, Boarapuu, lornannun,
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Puc. 2. Cxema pasMeieHHsi MYCKOBHTOBBIX NErMaTHTOB nenrpamphoii uwactn Corauon-
JIOHCKOT'0 MECTOPOsKIeHH,

1 — porosooGManKOBEIe THECH, 2—y3/0Barkle IpaHaT-ABYCIIONAHEE I T'PAHAT-MYCKOBATQBBE IHeifcur;
3 — poropoo0MaHKOBBIE, TrpaHAT-0HOTATOBBIe M rpaduT-GHOTUTOBEIE THelchl; 4 — AUCTeH—TpaHaT—
MYCKOBUTOBBIE M TIpAHAT-IBYCIIONAHBIE THeNCH; 5 — CABUTO-HAJBHUTOBOE HapylleHue; § — sMOUpUYe-
CKME TpPAaeKTODHH CTpPecca CHAJILIBAHWMA; 7 — MYCHOBHTOBHE IIETMATHTH, & — paspbiBHEe HapyIIeHHH,
OnepAIHe CIBHTO-HAABHAT. 3lech M Ha puc. 3—5 A,, A6 — «mar» MeKay aMINpUYecKH pPACCUNTAHHBIMMI

TpaeRTOpHAME crpecca; +1, +2, —1, —2 u T. 1. — yeaosHoe ofosHaYeHHe SMIMPUYECKIX TPaeKTopmit
crpecca.

CapiunHEE TOKasaJ BO3MOKHOCTb MOCTPOEHHA HMIHMPHIECKOH CETH TPAGKTO-
' pmil cTpecca CKalbBAHNUA, COBIANAIONIEH ¢ JIeHCTBHTRIbHBIMI CHCTeMaMI Hapy-
mennil, ONePAIOMUX JOJTOREBYIEe PABIOME TiaybuuHOrOo 3adoxenusa. C am-
OUPHIECKON CeTHI0 TPAGKTOPHUIl cTpecca CKaIRBaHUA XOPOIIO COTJIACYETCH 3a-
KOHOMEpPHOCTh pAaCIpefelieHHs DPYAHBIX RUJ Yepe3 paBHbE pacCTOAHUA.
V3BecTHO, YTO TOPHUBOHTH MeTaMOP(QUISCKAX ITOPOJ MAMCKOI TOJIIIT IPOCTeKH-
BaloTCA HA GOJBINNE PACCTOAHUA (03 CYIECTBeHHOT0 N3MeHeHNA CBOUX (uamKo-
MeXaHENIeCKHX CcBO#CTB. CirefoBaTelbHO, Pa3pHIBE CKOJOBOTO TeHE3Hca, oIle-
paomue OIOHTPHHCKYIO 30HY, PasBHBAIOTCA B OTHOCHTEJIBHO OZHODOSHOM
cpefe, a IOPTOMY IIOBTOpeHHEe HX UYepe3 paBHbIE PACCTOAHUA 3aKOHOMEPHO.

Paziugnsie paccTOAHUA ((IIAT») MeKAY MEeCTOPOKIeHHAMM, IO HameMmy
MHEHHI0, 00BACHAIOTCA TeM, 9T0 06pasoBaHNe CKAJLBANIIAX HAPYIIeHAHE B ce-
BepO-BOCTOYHOM H IOTO-3amagHOM OJOKaX IPOMCXOAMIO B YCIOBHAX CpeJ,
AMEIONINX DPAa3IWYHOe IeoJorHIecKoe CTPOeHHe.

dakoHoOMepHOe pa3MelleHHe Yepes paBHEIE PacCTOAHUA XapaKkTepHO He
TOJBKO IS MECTODOKIACHNH, HO U A (Y3JI0BY» MYyCKOBUTOBEIX JRHJ, M3yYeH-
HHX HA IUIOIAAAX 9THX MECTOPOIeHHH, 4TO 3aJl0KyMEHTHDOBAHO B I0rO-
3alajHOM B CeBEepPO-BOCTOYHOM CTPYKTYPHHIX GioKax.
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B nenrpanpmoii wactn CormoHgoHCKOT0 MECTO POFKICHIS, PACION0REHHOTO
B 1oro-3amaguoM Gioke (pue. 2) m maygennoro I'. A. lankmamm m B. K. Jlo-
POXHHEIM, MYCKOBHTOBbIE IETMATHTH JOKAJIN3YIOTCA BJIOJIL PadpPLIBHOTO Hapy-
IIEHHsA CCBEPO-BOCTOTHOTO HPOCTHPAHNS, IaPaIeabaoro ocnopnoit Omonrpun-
ckoil 3oHe, IIpoMEMITIeHABIe MYyCKOBHTOBHIE REJIBI 3AJI€Ta10T B TOPH3OHTE KPYH-
HOYeINyHIaTHX IPAHAT-ABYCITIOAHEIX ¥ TIPAHAT-MYCKOBHTOBHIX THEHCOB H
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Pue. 3. Cxema paamémeﬂnn MYCKOBHTOBBIX HerMaTHTOB LEHTPAAbHON wacTH BHTHMEKOTO
mecropomaenns. (Ilo: B. C. Hexpacosy).

1 — mueTencojeprialiue MOPOABl HHMKHECHIONAHCKON mojcnuTel; 2 — (esmmcrenoBbie NOPOALl mepBoit
AaYKH BePXHEeCHIoNAHCKON NONCBUTHI; 8 — JMUCTEHCOHepKalue NOpoJbl NepBoil MaYKn BepXHeCHIoAAHCKOoM
NOJCBHTH, 4 — GeaIHCTeHOBEIE ITOPOJiLI BTOPOI MAYKN BePXHECIIONAHCKON MOACBUTHL, § — MeTacOMATHTHI)
6 — CHOBATO-HAIBUTH TIYOOKOTO BaJ0MEeHNHA; 7 — paspeiBHblE HAPYIIEHWd, ONepAIONHE CABATO-HAX-
BHIH; 8§ — MYCKOBHTOBHIE NErMATHTH; 9 — SMIHpHYeCKHe TPAeKTODHH CTPecca CKAJILIBAHWA.

craunes. Ilpocrmpasme mopox cepepo-soctogHoe mo asumyty 40—50°, ma-
nenme Ha 0ro-soctok mojx yriaamm 20—25°. Bposak paspriBHOrO HapylieHHs
CeBEPO-BOCTOUHON OPHEHTHPOBKH IErMATUTOBLIE SKIJIEL KOHIEHTPHPYIOTCH
B (y3JBD», pasgeseHHBIe Me:ay coboit «GeccmopaupiMmy rromagsayu. las
YUaCTKA MOCTPOEHHl MO PHYIECKHE TPAEKTOPHI CTPECCA CKAJHIBAHAA, 34 efu-
HHIY paccroaHusa (A,) B3ATO paccTOAHHE MeKAy MYCKOBHTOHOCHEIMH Y3JaMH
roasnos Opumaokoro m Hesamernoro, Tak kKan «0eCCAONHBIN YUACTOK MEKTY
HUMH HaydeH mnambojiee JeTAJBHO M HAXO/JCHHE 3/eCh HPOMBIIIEHHIX KM
MaJjioBepoATHO. B palioHe aTHX TOJIBIOE BMINPUYECKHE TPACKTOPHI COBLALAIOT
¢ paspEBHEIMH HapYMIEHHAMH CeBePO-3aMafHOT0 TPOCTHPANNA, N3YIeHHEIMH
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Puc. 4. Pasmelnenne MyCKOBHTOBBIX NermMaTHToB roisma Hesamernoro.

1 — poroBo0OMaHKOBEIE THEICH; 2 — yaJoBaThie TpaHaT-IBYCIONAHEE H  IPaHAT-MYCKOBUTOBHE
THEMCH; 3 — poroBoo0OMaHKOBEE, TPAHAT-DHOTHTOREIE W rPa@uT-GHOTNTOBLE THEHCH; 4 — ANCTeH-TpAHAT-
MYCHOBHTOBHIE H I'DAHAT-IBYCIHIONAHBIe THECH; 5 — CABUrO-HAABATOBOE HApYIIEHUE, 6 — HMIHPHILCKIE
TPAEKTOPNI CTPeCCA CHAJBIBAHMA; 7 — MYCKOBHTOBbBIE [erMATHTHI.

E=/EH B2 23« B B s [ (o] 39

Pme. 5. Pasmelienne MyCKOBHTOBBIX HErMATHTOB roisia Ceeepmoro.

7 — GMOTHTOBEIE THEICH; 2 — KPHCTAIUIMYCCKHME WIBECTHAKHM; J — IpanaT-OMOTHTOBHE rHefich; 4 —
KBAPOUTHE; 5 — OMOTHTOBEIE M KBapU-OMOTHTOBEIE THelichl; 6 — amPuGon-OMOTHTOREe I'Helieh; 7 — Tpa-
HUT-OErMaTHTE; § — MYCHOBUTOBBIE HEMMATUTHI, 9 — HMIONPHYECKHE; TPAGKTOPHUA CTPECCA CKAITBIBAHMA.
Tugpvt & wpyoscke — HOMEpPA MM,



B moJesnx yeaosusax. a pme. 2 j0BoIbHO 4eTKO BUJHA IPHYPOIEHHOCTh MY-
CKOBHTOHOCHBIX YBJI0B K NEePEeCeYeHHI) HMIMPHYECKHUX TPABKTOPHII ¢ IPOILYK-
TUBHBIMH TA9KaMHI TPaHAT-MYCKOBHTOBEIX U TI'DAHAT-IBYCIIOIAHEIX THEHCOB
IpH paccTosnnn MeEAy Tpaertropuamu oxoao 1.8 wm. Mexoms ma mogmeden-
HOIl 3aKOHOMEDHOCTH, IOHCKOBO-DPasBef0uHbe pabOTEl HEOOXOMHMO COCpPEeIo-
TOYNTH B palfloHe HAMEUEHHOH TpaeKTopmm —2.

B mnemrpansmoii wactm BmrmMcKoro mectoposkieHHs (puc. 3) pasBuTLL
MeTaMopdHUIecKkne TOPOAB CHWAAHCKOM cBurThl. llopopsl cobpanbl B Kpyn-
Ay AHTHKIAHAJILEHYI0 CRIAKY, OINPOKMHYTYH Ha ceBepo-samam. Criagra
C CeBepO-3amana W I0T0-BOCTOKA OT PAHIYEHA C/[BUTO-HaIBATOBEIMI HA PYIICHI IMIH,
lna oaroit wactm mecropoykpenmsa E. B. TapacoB mocrpomn sMmmpmue-
CKYIO CeTh TPAEKTOPUIl CTpecca CKAaJLIBAHNS, KOTOPAS BIOJIE YIOBJIETBOPH-
TEIBHO COIIACYETCS ¢ MECTOIOI0:KeHnEeM GONBIINHCTRA JKUJI. 3a eUHuIY pPac-
CTOANNSA OLII TPUUAT WHTEPBAJ, paBHbl 1.4 KM (Me;RIy sEHIaMI roabIoB Aroji-
moro m Hexmposoro (4,)) m mmrepsax, papmei 1.1 KM (Mesmgy rolbmami
HKexgposeim n Boctogusim (A[)). 91 yuacTRm [eTaIbHO H3YYEHE HE TOJBKO HAZEM-
HEIMI IOHCKOBEIMHA paboTaMm, HO H GYPOBBHIMHE, H IOABEMHEIMU TOPHBIME Bhbipa-
GoTRaMI. IMIOMPHYECKHE TPACKTOPHHA B G0JBINIHCTEE CAYIaeB COBIATAIOT C U3y~
" YCHHBIMH pPa3phIBHLIMA HApPYUIEHUAMNI COBBI)O-3EI]IE]ﬂH0ﬁ OpPHCHTHPOBKH, KO-
TOpEE TeoMOPHOIOTHIECKH JIOBOJIBHO YACTO BHPARATOTCA OT PHUIATEN BHEIMI (0 p-
Mamm perseda. IlogMedeHHAs 3aKOHOMEPHOCTH DACIPENETCHUA MYKOBITOHOC-
HBIX «Yy3JI0B» yepe3 paBHBIe PACCTOAHNMA ITO3BOJINJAA PEROMENIOBATL IMOCTAHOBRY
MOMCKOBO-PA3BEJIOYHEIX PaboT HA YYACTHAX HMOUPHYECKUX Tpaexktopuit -4,
-2, -1, rge BeABIEH GBI IEILI PSJI MYCKOBHTOBKLIX merMatuton. Ilojmesknt
ACTANLIOMY H3YUYCHID YYACTOR Tpaexropum -1-3'.

Ha pme. 4, 5 moxasamo pasmemenue OTACABHLIX MYCKOBHTOBEIX JRILUI Ha
IJIOmMAa n «y3J08B» T'0JBIIOB I‘IGEBHMOTHOI‘O n CGBBPH()]‘O. OT‘]DTJ]HBO BHIHO, 9TO
1 OT/IJABHEIe KU (PHC. D) M CBUTH KU (PHC. 4) PaCmOJOMKEHEl IPYT OT Apyra
Ha PABHEIX PACCTOAHMAX. ITH paccToAnma Romedaioresa or 250 mo 320 m. Taras
3aKOHOMEpPHOCTE pasMelllenusd OTJeJbHBIX MYCKOBUTOHOCHBIX yHWI ITIO3BOJAET
mpepmosnaratek Ha roaseine CesepHoM (Tpaertopusa —1) Haxmdme KPpynHOil Myc-
ROBHTOHOCHOI SRUJIBI, aHAJOTMYHON maBecTHniM ;xmaam NeNo 19 m 83.

PﬂCHOJIO?HeHI’IE OTAEJIBHBIX RIJI, MYCROBHTOHOCHBIX (y3JI0B» Ha paBHBIX
pacecToAHUAX, HokazaHHoe HA npumepe Corpmonnonckoro u BarumMeroro mecro-
POSKICHNI, MOHO IPAMEHATH HE TOTBKO JIISA HONCKOB 00bEKTOB, HE BHIABIEH-
HEIX ¢ HOBePXHOCTH, HO W JUIA HAXOMIEHUS «CIENHLIX) MYCKOBUTOHOCHBIX (Y3-
aoB» m sxma. COBePIICHHO OUEBHHO, UTO «HPUHINN PABHBIX DPACCTOSHHID He
yanpepcasen. Ileobxommmo eme Godee raybokoe N3YICHHe 3aKOTOMEPHO-
creit pasMemieHnsi MyCKOBHTOBBIX IEIrMaTUTOB, YTO ITO3BOJHT BLIABHTH HOBLIE
KPUTePUH TOUCKOB.

B. IO, BACHJIGLERB A4

BEPTUKAJBHAAA METACOMATHYECKAA 30HAJ/IBHOCTb
CEBEPO-BAMKAJIBCKOI MYCKOBHUTOBOW IPOBUHIINNI
n EE TI'EOJOrO-IIETPOJIOrHYECKUE ITPU3HARHU

DBrispierne 3aKOHOMEPHOCTEH, OIpeneNfAo0InX pasMemeHne IerMaTHTOB
B Cesepo-Bailkaibckoll MyCKOBHTOBOH IPOBHHINI, IpeACTABIAET IJaBHOE
coJle paHue TeOoJIOTHYeCKHX pa60’r IIOCJeTHIX JIeT, B CTaThe ]]])BI[CTHBJIBHH
MAaTepHaJnl Fe0JI0rHUecKIX Heeaenosannii asropa 3a 1963—1971 rr. O6pamaercsa
BHOMAHNE Ha 30HAIBHOCTH METMATHTOBOTO IIOJA, KOTOPAA OTPAaKaeT YCIOBHA
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«popMHEPOBAHHA MEIMATHTOB M XAPaKTep HPOSABICHNS B HUX METACOMATHYECKNX
IPONECcCOB. S30HAIBHOCTH IPOABIACTCH B JBYX HANPABJIEHUAX: BRPECT W II0
OPOCTHPAHHUI) METAMOPPIIECKOR TOIIIH:

IIpOI[OJIBﬂI:Ie nmerMaTuToOBbIe 30HBI

IIpoponvuas sonaxpmocTs nermatuTos ompegexena s 1936 r. M. @. Cmump-
HOBEIM. B mpepcrasienum aBropa oHa 00yCIOBJIEHA MOJTOKEHHEM TpPEX TJIaB-
HEIX CTPYRTYPHBX 30H Tomu (Bacmawpesa, 1960; Bacmawesa, Cuiuen, 1966).
C ceBepo-zamajia Ha J0TO-BOCTOK CJEAYIOT 30HHI ¢JIA6OT0 HACHIIEHUS TErMaTH-
TaMi (O[HHOYHEIX ;Ria, no CMHPHOBY), HOPMANBHEIX UHBEKINHA, OGMILHEX
HHBEKILHI. -

I'maBmoit 0co0eHHOCTBI0 MPOJOIBHBIX 30H, KPOME CTEIEeHH HACHIIEHIs,
ABJIAETCA pasjindne B MOPQOJIOTHN U YCIAOBHAX 3alleranns HerMatmTon. B ce-
Bepo-3amagHoii some caaboro nacemenns (Yyiicko-CaiofsHCKOe AHTHRINHA -
HOe IOAHATHE) CPEH HPOMBILICHHKX O0OGLeKTOB PASBUTH IPEHMYIIECTBEHHO
RUJABHLIC Te/a, coraacHne I cexymue (93%). B soHe nmopMalbHBEIX WHBEKIIHI
(0671aCTh CHKATHIX CRIANOK € HIMPOKO IIPOSABICHHON TEKTOHHYECKOIl TpeImHo-
BaTOCTHI0) HauboIee pacipocTPaHeHHl TPOLOIBHO-CERVIIe KIIBHEE I JalRo-
obpasznuie reqa (66%). 3mecs cocpegoroueno Gomee 60% Beex M3BECTHHIX MTPO-
MBIIIEHHBIX KU, CYMMAapHBIE Balachl KOTOPHIX cocTaBiasioT 55%- obmimx.
B some ob6mnpmbix masernuit (Llemrpaabnoe aHTHRIMHANBHOE IOTHATHE)
6onee 1onmoBuHK (52% ) TPOMBIILIEHHBIX 06HEKTOB COCPEOTOUCHO B KPYIHBIX
IpaHUT-TIerMaTATOBRIX MaccmBax Tuma rurapromarmarunros  (Ilerposckas,
1937).

Mop¢omorusa merMaTHTOB OMPENEIAET TIABHBIE 0COOCHHOCTH WX BHYTPEH-
HET0 CTPOCHNHA, CBABAHHEE ¢ DASHLIMHA YCJIOBUAME PAa3BUTHA NMEICMATHTOBOIO
Impomnecca.

OpTOI‘OHaJIbﬂIsle MerMaTHTOBBIE 30HBI

Ha mmomamm or Boaemoro Yyiickoro kosena (wro-szaman) jpo Gacceitina
p. Ilatom (ceBepo-BOCTOK) BHIAENEHBI OATH HETMATHTOBLIX 30H, TPAHHIIE KOTO-
PHIX 3aHEMAKT B IEJOM OPTOTOHAIBHOE IOJOKeHHEe IO OTHOIIEHHIO K CeBepo-
BOCTOYHOMY TpPOCTHpaHmI0 MeraMopmueckoil toamm. C joro-zamaja Ha ce-
BEPO-BOCTOK CJeyIOT 30HE:! 1) MOJIeBOMIIATOBKIX MErMATATOR 2, 2) GHOTHTOBLIX
IerMaTnToB, 3) ABYCIIOAAHEIX NErMATHTOB, 4) MYCKOBHTOBBIX IEIMATHTOB,
5) peaKoOMeTaTbHO-MYCKOBITOBRIX TerMaTuToB. ( ceBepo-BOCTORA HETMaTHTOBOE
Imojie OKaiMIeHo 06JacThi0 IMPOKOTO pPACHPOCTPAHEHHS KBapPIEBHIX R,

CyeHa 30H 10 IPOCTHPAHIIO TOJMIH 00YCIOBIEHA PASHEIM Y POBHEM 9 PO3HOH -
HOoro cpesa. Boaee rayGormil 9posmOHHEI cpes HablolaeTcs Ha Joro-samamue,
OTHOCHTEJNBHO MEHee HPOJUpPOBAHA CEeBePO-BOCTOMHAS HYACTh IErMaTHTOBOM
NPOBUHIINA. JTO YCTAHABIMBAETCH 110 PACIOJOKEHNI0 M30Tpaj MeTamopdmae-
CcKuX mHAeKc-MmHepanoB (Beaukocmapunckmit, Coroxos, 1960), mo pacmpo-
CTPAHEHHI0 TPAHUTO-THEHCOB MAMCKO-OPOHCKOTO KOMILTIeKca M HabIogaeMoil
CMEHE CTPYKTYPHOTLO INIaHA TeKToHmueckmx jpedpopmammit. Hpome toro, mpm-
HIMaAWTCsA BO BHHMaHHe HBI{OTOPHG OCUGBHHOCTH B paanememm oerMaTuToB
B0HHI OOMJABHEIX HMHBEKIMN: X KOJHYECTBO, IOJEBOMITIATOBLIT COCTAB, MHTEH-
CHBHOCTH IIPOABJEHHA IepeRpUCTaIH3ain, Ipeobaagaloninii THIT CJIOAHOM
MWHE PaJIN3aIuH.

ITonoskenme m3orpaj ompejeiser TOHIKEHHe CTeIeHH MeTaMopuama
MeTaMOpPQUIECKHX TOPOX B HANPABIEHHH € JOT0-3aIaja Ha CeBepPO-BOCTOK.
O6 aTOM jKe CBHETeJLCTBYeT HamGOJbBIIEe PACIHPOCTPAHEHHe I'PaHUTO-THEl-

! HaspamWAa 30H [aHE 1O IVIABHEIM METACOMATHYECKHM MEIHepaldaM.
2 3oHa KepamMmuecKnX HerMaTuToB (BelmkociaaBmmECKmiL, Coxomon, 1960).
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COB Ha I0T0-3auajie, o6pasoBaHme KOTOPHIX CBA3aHO ¢ IPOABICHHEM TPAHHTH-
sanun (Bacmasesa, 1960). B mHanpasienun Ha ceBepo-BOCTOK KOJMYECTEO I Pas-
MEpH BEIXOJ0B I'DAHUTO-THEHCOB 3aMETHO YMEHBIIAIOTCA BINIOTH [0 IOJHOTO
HUX HNCYe3HOBEHHS.

CyeHa cTpyKRTypHOI'0 IJIaHA TEKTOHHYECKUX fedopMAIMil BEIpaskena B pas-
MeIeHHH YYACTKOB ¢ pasBHTHEM OyAHHAK-CTPYKTYDP M (IercypoobpasHLIX
u3rnboB ToaIME. Byamnam-cTpyRTypEL 607ee pacIpoCcTPaHEHE HA I0T0-3almaje,
B Ilenrpansnom m YUyiicko-CrrogAnckoM aETHKINHATBHEIX mnopHatusx (Ba-
cuasesa, Cuiuer, 1966), npu atomM mHOrgA OHE KOHTPOMUPYIOT IIPOMBIILICHHES
yuacTER MecroposkgeHmil (roasun Ommmoxmit, Heszamermmit, [loerormrermir,
rRenamnniil). Ha cesepo-BocTOKe NIaBHEIME KOHTPOJHDYIOIIAMA CTPYKTYpaMl
ABIAIOTCA (PIEKCYPHBIE CHIAIKN.

Pasmemenne merMaTuTOB XapaKTePH3YETCS CIAENYIOMEME 0CODEHHOCTAMH.
B s3ome o0MIBHEIX MHLOKOHHA MAKCHMATBNOE HACHINEHOE TOJIIH ONpEjeleH0
Ha loro-samaje (15—20%) m wa cesepo-socrore (35—40%). IlpumEmmasa Bo
BHEMAHHNE BOCXONAIIEe JBH:KEHNE HerMaTHTOBOM MAarmel, OIpEIe]seTcs MeHnee
rIy00KNIil 3POBHOHHEIN ¢Pe3 Ha CeBePO-BOCTOKE IO CPABHEHHIO ¢ I0T0-3AIIA[0OM,

Ormevaercs 3aKOHOMEPHOE M3MeHeHWE IIOJEBONIIATOBOTO COCTaBa IIerMa-
tATOB. llITarmornasoBsie HErMATHTH  PACIPOCTPAHEHHl IIPEHMYINECTBEHHO
Ha 10T0-3amafie, B TO BPeMsA KaK HA CEBEPO-BOCTOKE Yallle BCTPEYAIOTCH MHKPO-
KJIMHOBHE PasHOCTH NpPH 00meM ITHPOKOM pa3BUTHH 110 BCEH IerMaTuToBOI
NPOBHHIUA OORYHHEX MUKPOKINH-INIATHOKIA30BHIX IETMATHTOB. JT0 00CTOSM-
TEJBCTBO O0YCIOBJIGHO pa3HOll MATPAOHOHHOH CHOCOOHOCTBI0 KOMIIOHEHTOB
B CTaJHI0 MATMATHYIECKOTO paciiiaBa: MarMa, oforamieHHAA IIeI0YaMu, Iepe-
memaerca B Gomee Beicokme ropmaonta (mo [, C. Hopsmummcromy).

llzMeHeHNE WHTEHCHBHOCTH PASBUTHA IIPOIECCA TEPEKPUCTAIH3ANHE |
METacoMaTo3a B KPYOHBIX IEeTMATUTOBHIX TEIAX 30HH OOWIBHLIX HHHEKIHI
YCTAHOBJIEHO TIPH COTOCTABICHHH PpE3YJIbTATOB HX [ETATBHOTO H3YYeHHA
B. I. Hukurnanm (1965) @ ero corpyqamKaMm Ha ceBepPO-BOCTOKE W aBTopa —
Ha loro-samaje. B IHTaHTO-MHTMATHTAX CEBEPO-BOCTOYHON YACTH ITPOBHHIUN
Ieper pICTaI/In3anA BEPaKeHa NHTeHCHBHO ¢ 06 Pas0BaHNEM MHOTOYHCIEHHEIX
B0H rpy003ePHUCTOrO CTPOCHNA, B TOM 9HCJIe H 30H merMaronna. OTHOCHTEAbHO
c1af0 HPOSIBICH PANHEH METACOMATO3, HO 3aMeTHO Goliee pacIpoCTPpaHEeHE O3]
HUe MeTacoMaTHIeCKHe MUHEDAJIH (IerMaTOHINLIHA MYCKOBHT, AXLOHT, IO3J-
omii kBapn). Ia joro-zamage B TETAaHTOMHTMATATAX NpPe0GJIagaeT MeIKO-
8ePHOCTHIH TPAHAT-IEIMATHT (¢ 3¢ PHAME HEPeIleTIaToro MUEKPOKIHHA B TOHKO-
rpaguUecKHX CpacTaHHAX ¢ KBAPIEM), OTHOCHTEIBHO MAJ0 DASBHTH JMHEHHEE
B0HBl NMEPERPHCTATINBANNY, UHTEHCHBHO IIPOSIBICH METACOMATO3 DAHHEH cra-
Ay (MAKPOKJIMHA3AIA, OTI0KeHNe TPeIAHHEIX CJII0N) I 3aMeTHO ciafee HIH
COBCEM He BEIPAjKeH MEeTacoMaTo3 MMO3gHei CTaum.

[Ipencrapiser HHTEpPEC CTATMCTHYECKMII AHAJIH3 pPACOPOCTPAHEHHOCTH
TJABHEIX THIIOB CHIOIAHON MUHEpPAMM3ANHHM B IHTAHTOMHTMATHTAX M pasMe-
mMeHnA NPOMHILICHHEX KO B BEePTHKAJIBHOM paspese MeTaMop(HmIecKoi
ronma. Ha cesepo-Bocroxe Hapsamy ¢ mpeobiagaioliuM KBapI-MYCKOBHTOBHIM
KOMIJIEKCOM IMHPOKO PA3BUT IErMaTOMIHBINA THM IPOMBIIIEHHOTO OCJIOeHe-
HuA (gacroTa BerpewaemocT:m 56%), Ha joro-samaje — TPENUHHKINA THI (9a-
crora BerpegaemocTE 62Y%). BeprukanbHas MOITHOCTE IPOMBIIIEHHOIO Pas-
pesa ToJIIm Ha ceBepo-BocTore ompemenena B 800 M, Ha Ioro-samaje
500 M.

IIpepcrapienns o BepPTHKAJIBHOM pABMEIIEHHH OPTOTOHAIBHEX HerMaTH-
TOBHIX 30H OCHOBAHAI TAaK;Ke HA HAOIIOJCHUAX 33 OTHEABHHIMHA IHETMATHTOBHIMA
TeJaMHI, PACHOI0;KeHHEIMA HA PASHBIX I'HICOMETPHYECKHX YVPOBHAX C I PEBhI-
IIeHNeM B HeCK0JbKO coTen meTpoB. Ha ywactke Hamaura moxHO HaGIo0KaTh
I'PaHUT-HeTMATUTH, PACIOI0KEHHLIEC HA OTHOCHTeNBHO HIBKHX YPOBHAX TOJBIIA
damanameoro (k. 106, 109) m Ha Bepmmee sToro ke roasua (. 113 m xp.).
B sxmrax HIGKREAX TOPHBOHTOR TIMPOKO PACHPOCTPAHEHHI TPEIMIUHHEIE CJIIOIHL.
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B mmimax BepPXHHX TOPH30HTOB TPEIIUHHLIX CJIOJ IPAKTHYECKHE HET, OCII0JIEHE-
HHEEe HOPeJCTaBJIeHO0 KBaPI-MYCKOBHTOBBHIM HKOMIIIEKCOM. HOHOGHH@ ABJIeHNA
OTMEYaloTCsA W Ha y4YacTHe WenonmaeroM.

Bep’mlcamanan MeTacoMaTHYEeCKasdA 30HAJIbHOCTDL
nerMmaTuToOB

CMeHa opTOrOHAJLHEIX 30H II0 HPOCTHPAHMIO OMPENENIAeT IOCJIe0BATeNb-
HOCTH PABBHTHA IIPOIECCA IOCTMATMATHUECKOTO MeTacomarosa. [lus obdbsacue-
HHSA YCIOBHIA €ro IPOABICHIS ITPHBIEKAIOTCA MOHATAA 0 CKBO3bMAarMATHYECKHX
pacrBopax ((uaromgax) I 0 3aBHCHMOCTH AKTHBHOCTH KOMIOHEHTOB OT KHCIOT-
voetm pacrsopa (Hopmuucknii, 1956).

Ilo mepe HpOABWKEHUS OT INIYOMHHOTO Ovara aKTHBHOCTH (IIOHI0B II0-
CTEIIEHO CHIKAETCH, 9TO HAXOJUT BHPAKeHHe B XapaKkTepe I IOCJIeJ0BaTelb-
HOCTH DPOABIEHHA METACOMAT03a B IMerMaTHTaX DPA3HBIX 30H,

Tecurii mapareHesuc IMAaBHHX TPYNI METACOMATHYECKHX MHHEPAIOB IIO-
3BOJISIET HAMETHTE TPH CTAAI TOTO IPOIecca: PAHHIOI — BHCOKO aKTHBHOCTH
meJxoyeil ¥ KHCIOTHOTO BHINEIAIMBAHUA ¢ ACCOMMAIMAME: MUKPOKJIMH, Tpe-
MIEEHBE CIIOAE — OWOTHT, MYCKOBHT, (TYPMAJIHH); CPEIHION — BHICOKOM aK-
THBHOCTH BOJH, IAf KOTOPOIl XapaKTepHO MOABIEHHE KBapI-MYCKOBHTOBOIO
KOMILIEKCA, aNaTHTa, IpAaHATA; MO3AHIO0 — HU3KOH AKTHBHOCTH THIpPOTEep-
MaabHEX pacTBopos. Ha oroii crajum BOSHNKAT MYCKOBHT (MerMaToMHBI),
anp0mT, KBapm.

B pammioo crajmio kuciasie (IOBIE, TPOXOAA CKBO3L QyHJaAMEHT HUKHE-
IpOTepo30icKAX IPAHUTONOB, BEIHOCAT menoun. Ilpm arom wammit gurcupy-
©TCA B BHINEIERAIIEH 30He M0JIeBOIIIATOBRIX IerMATHTOR (MITKPOKITHI3ATINA).
Iocaexyromas Murpanus (GIonoB ¢ HePeXonoM B KUIAKYH (asy mOBHIIaer
X arpecCuBHOCTB. JTO CIOCOGCTBYET HMEePexojiy B MOJBUKHOE COCTOSHHE MHO-
IHX TOPOA006PAsYIONIHX KOMIOHEHTOB (CTafusl KMCIOTHOTO BHIIEJAYHBAHMNA).
IlepesvMi U3 pPacTBOPOB BHIAAAIOT (eMmyeckue KOMIOHEHTH ¢ o0pasoBanmeMm
o TpemmHaM OHOTHTA W TypMajmHa (IIepia), 4T0 W OmpeJeliAer I0ABIeHue
METacOMaTHYeCKON 30HE OHMOTHTOBRIX IermarmToB. Ilpm mocrosmmom ma3bniTKe
mienodeil Beaes 3a GHOTHTOM HIM BMECTe ¢ HHM II0 TPeIfmHAM OTIaraercs My-
CKOBUT (30HA JBYCIIOAAHEIX LIETMATHTOB).

Cpemusis cTajusa XapaKTepH3YeTcA HeHTPAIbHHIM HIH GAHBKUM K HeMy
COCTABOM PACTBOPOB. BHICOKAS aKTHBHOCTH BOJBI OIIPefleIfAeT XOJ IpoIecca
THPOJN3A MOJEBHIX IIITATOB ¢ 00 Pa3oBaHIeM KBapI-MyCKOBATOBOTO KOMILTEKCA
(s0HA MYCKOBHTOBLIX IIerMaTHTOB). BmecTe ¢ TeM KpHCTAIIH3YIOTCA aKRIeccop-
HBEIE AIATHT H rpafar.

Ha noangeil cTauy TPORCXOAUT BHIAIEHNE N3 PACTBOPA H30LITOYHEIX KOM-
MOHEHTOB — KaJms, HATPHsA, AQMIOMHHHA, KPeMHHA MU J(p., HAKOIHBIIHXCH
B xoxe paspmTmsi meracomarosa (IlImaxmm, Marpeiruma, 1969). B aro Bpems
OPOMCXOMHT OTJIO/KEHNE IO3[Hero NerMaTOHAHOI0 MYCKOBHTA, AaJb0uTa,
kpapua. HoMmmmexc sTHX MUHEPAIOB COOTBETCTBYET 30HE DPEKOMETATBHO-MY-
CKOBHTOBEIX IeIMaTHTOB.

Ilepsuynas METacOMATHYECKAA B30HAJBHOCTh YCIOKHAETCS HAIOKEHMEM
GoJee TO3HNX CTafuil Ha paHHUe BCJAEJCTBHE TOTO, YT0 NerMaTHTOBHIH IPOIEece
B IeJ0M pasBmBaerca Ha (oHe 00IIero BO3ALIMAHNA TOJNH (3aKAIUHTENbHAs
dasa masepenn reocuuranaann). [IpmaTom B 6GHOTHTOBLIX U [BYCHIOAAHEIX IET-
MATHTAX MOTYT BOSHHKATH 30HEI KBA PII-MYCKOBITOBOT0 KOMIIIEKCA I KBAPIIEBOTO
3aMemeHns, a B MYCKOBHTOBHIX IETMATHTAX OTMEYAIOTCH IIPOABICHHS aJlb-
fmTH3aAnNM IUIATMOKIA30B, 06pasyoTca He0oJbIINe THe3/[a KBaplia ¢ aKiec-
COPHEIM 0€pHiLIoM.

B Cesepo-Bajikansckoit mposmHnum Hambolee NHTEHCHBHO BEIPayKeHA
CPeHAS CTANHA IMOCTMATMATHIECKOTO METacoMaTosa, YTO OHpEelenser MaKCH-
MaJabHOE PACIHPOCTPAHEHHE MYCKOBHTOBEIX IETrMATHTOB.
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CR PHPHCAHOBRB
HNEPBUYHAA 30HAJIBHOCTH MYCKOBUTOBBIX HEIMATHUTOB

B mocnepnme rofst B CBABH C YBeANUCHHEM TAYOHHHOCTH JKCINIYATAIHOH-
HBIX W IMOMCKOBO-pasBefogHbXx pabor B Mamcro-Uyiickom paiione K BHyTpeH-
HEMY CTPOEHHI0 MYCKOBHTOHOCHEIX IIETMATHTOB WPOABIACTCHA ITOBHIICHHEIIT
narepec. Heemorpsa Ha pasamyHEil IMOAXO0M K BOIPOCAM TeHe3HCa IIeTMATHTOB
U MYCKOBHNTOOOpasoBaHMA, BCe MCCIEOBATEIN YKABHBAIT Ha YpE3BHIYAaiino
CIHO/RHBI TEKCTYPHBIH PHCYHOK MYCKOBHTOBHIX IIECMATHTOB, CBA3AHHEI
¢ MHOTIOATAIHOCTHI0 UX (hOpPMHPOBAHIA.

Meracomarnueckas mpupofa cOGCTBEHHO MYCKOBHTOHOCHHIX 30H, KOTOpHE
ABJIAIOTCS 00BIYHO OCHOBHEIMHA O00BEKTAMHE H3YUEHIA, TMOCIEIHUMI HCCIEL0Ba-
ausamna (Kapekmit, Toxceroit, 1959; Huknrnn, 1960, 1965, 1968; Yecnoros m xp.
1966; IImarxume, Makprraaa, 1969; Cokomnos, 1970a m ap.) morasaHa ofHO-
spagno. llepBuuynas jxe 30HAIBHOCTH, 00pPa30BaHUE KOTOPOH CBA3AHO ¢ pPaH-
HUMH CTaguAMHI (OPMHPOBAHMA NEIMATHTOBHX TeJ, H3YUeHA 3HAYNTEIBHO
xysxe. Mesxny Tem mepBHUHAS 30HAJBHOCTH B PAJE CAVIACB OKABLIBACT BECHMA
CYIMEeCTBEHHOe BAMANNE HA HHTEHCHBHOCTH W HAIPABIEHHOCTH MYCKOBHTOOD pa-
BYIOMIAX IIPOIECCOB, a CAEOBATENLHO, I HA PACIIPEIeIeHAe B HUX ITPOMBIILICH-
HOTO MycKoBHTa. Takmm obpazom, GOpPMEL, pasMepPEl I IPOCTPAHCTBEHIOE 1010~
JREHHE B jKIIE PasIHUHBIX CTPYKTYPHO-MUHEPAILHEIX ACCOIHAIN UMEIOT pe-
maromiee sHAYeHHe IPH OlEHKe MYyCKOoBHTOHOCHOoCTH mermatuTos (Popmonon,
Ponencox, 1972).

HanGoaee orderameo mepBHUHAA B0HANBHOCTH IPOABJIAETCS B KpPaeBHIX
9acTAX KPYNHBIX COIMIACHHIX TpanuT-merMatutoBhix Ttenx (Cyukos, 1971)
nam rurantomarmaraTos (Ilerposeras, 1937). Oma maciaepyer opueHTHPOBRY
CIIAHI[EBATOCTH BMEINAIINX MeTaMOpPPUIECKIX IMOPOJ, HEPeIKO COMPOBOAIA-
ercsl IMeNoYKaMH KCeHOJINTOB W 30HAMHI MEJIKO3epHHCTOr0 NMerMaTuTa HedyIIm-
TOBOI TEKCTYPHI, HPHW DTOM HACJIEAYIOTCH Jaske DIEMENTH CRIaJIaTOl CTpyK-
TYype MetaMopdmueckoit Toxmu (pme. 1).

Habmomgenns, nposegenntie Ha GoJablmoM LKoamgecTse ;rua Mamcroro mer-
MaTHTOBOTO IIOJIA, MOKABLIBAIOT, 4TO NEPBUYHAA B0HAJIBHOCTH 3aP0iRAaTach
HA CAMBIX HAYAJBHEIX CTAJNAX IeTMATHTOOODA30BAHWA € MOABICHHS B MeTa-
Mop(UIUeCKHX MOPOJAaX MerTafacT INIATHOKJIA3a, KBAPI-IJIATHOKIA30BRIX IH-
abmacT m mx fanbHeiinmreli romoremesmmumm u cerperanun (Cokomos, 1970a).
PaspnTne sTOro mpomecca MOKHO OTHETIMBO Mpocaeautsh Ha ;kmaax NeN: 165,
149, 150 roasma 3aosepuoro (Uys), va smuaax NeNe 30, 32 m 190 roasma Men-
Besrpero (Homoroka) m Ha psge apyrnx o6HeKTOB.

Tam, rge merMaTuTH3ANMA HA STOM 3aKOHYIIACH, NEPBUYHAA 30HATBHOCTD
mocJjiefloBaTeIbHO 0TPasKaeT Bee ee cragnm. Hariaguem TpuMepoM MOsKeT CIy-
RATE ceBepHLH (uranr muast Ne 165 romsma 3aosepHOro, ‘TOe IMOYTH HEBO3-
MO;KHO HPOBECTH TPAaHHIY pasfiela MeKIY AUabIacTHUecKHM YHACTIeTOBaH-
HOIIOJ0CYATEIM IIJIaTMOKJIA30BEIM HMErMaTHTOM NPHKOHTAKTOBOM B30HB W BMe-
IAIMEM er0 ABYCHIOIAREM rHeiicom (pme. 1). [To erpyrrypHOMY pHCYHKY
TIerMaTNTa [OCTATOYHO YeTKO BEIEIAIOTCS YETHIpe 30HH. llepBas 3oHa ABIA-
eTCsl MePexoIHOM MeKIY IMerMaTHTOM M THeiicoM. PasMepn MOHOMEHEpaIbHEIX
ofpasoBanmii IIarmoKaa3a M KBapIa B Hell He IPeBHINAT 3—5 ¢M B momeped-
HEKe. JHAUNTEIbHOe KOJMYECTBO CKHAJIHTOB COOOMIAET TOPOJe CJAOMCTHIT Xa-
paxtep. Bropas 30HA XapaxTepmayercs YKPYOHEHHEM MHHEpPAJbHLIX WHII-
BHJIOB U PE3KUM yBeJHUYEHHEeM B COCTaBe MErMATHTa YEIBHOTO Beca JeiiKoKpa-
TOBOH OCHOBHL. PeImKTH KpHCTALIH3ALMOHHOI CIAHIEBATOCTH COXPAHSIOTCH
B BHJIe TOHKHX OPMEHTHPOBAHHKIX vemyek 6morura. Tperss soma mpefcrasiena
KPYHHOK PHCTAJIHYECKIM IIJIATHOK/Ia30BEIM IIETMAaTHTOM (pasMepsl 6II0K0B mira-
ronokaasa gocruraior 10—15 em). B ormeasunix 6rokax mabdmomatores HeGoIb-
e yYacTKH MeIKoTpa@uuecKuX IPOPACTAHII KBapra. JIeMeHTH CJaHIeBa-
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Puc. 1. VYmacaenopanme me
Ne 165 romsma 3aozepHoro.

1 — OnoTrTOBHIL THENC; 2 — KpYNHOOI0KOBAIE arnorpaguiecknii NerMaTHT MUKDPOKIHH-TUIATHOKITASOR0 0 cocTasa; 4 — CpefHerNPHCTANINYeCKNIl IIIArHoKIa30-

BRI [uabnacTHYeCKUl MerMaTnT; 4 — MeJKOKPHCTAIITIIeCK nil JAnadnacTHIecKmil MIArHOKIAS0BEIT MerMaTHT ¢ PEJHETAMA CIAHUEBATOCTH; 5 — cerperamuoHHbIi
NJIATHOKJIA30BEIT IEerMaTtnT; 6 — MeTakpHCTAIIB MUKPOKINHA: 7 — IarnoRyIas; § — KBapli-MYCKOBHTOBBIL KOMINIEKC; 9 — KBapll; 10 — MYCKOBAT;
11 — YeTkHe TPaHUIbI; 12 — IOCTENEHHEIe nepexonsl.



TOCTH OTCYTCTBYIOT. YerBepras 30HA mpegcTaBIeHa IIErMATHTOM anorpadgmae-
CKOIl CTPYKTYPHL H COXePIRHT OTHENIBHBIE METAKPUCTAILIL MOKDOKJIWHA H y9a-
CTKHE KBapI-MYyCKOBHTOBOTO 3aMeIIeHHs.

B GonpmuHCTEe $KUT MePBATHAS 30HATBHOCTD ABIACTC CTPYKTYpPHO-MUHE-
PalBbHO W XapaKTepusyercs He TOJbKO M3MEHEHWEM PHCYHKA IIerMATHTA oIpH
Tepexonie OT OJ{HOM 30Tl K APYrOd, HO U CMEHON MHHEeDAILHO-ITADPATEHETHTEe-
CKHX accommanuii. JT0 mpeskIe BCero OTHOCUTCH K COOTHONICHHIO B IEIMATHTE
MUKPOKJIMNA I IIardoriasa. llpmaes Kampoit MoEepanbnoi acconuanum co-
OTBETCTBYET CBOM CTPYKTYpPHEI PHCYHOK.

Bo Beex caywasx meracoMaTHUeCKMil XapaKTep MHUKPOKJIMHA ILpOSBICH
BIIONHe OTYETIMBO. 3apO:RACHHE OTJIEIBHHIX MeTa(1acT MUKpPOKIHHA WHOTIA
OTMEHAeTCs eme B 9K30KoHTaKTOBOI 30He. Ilo Mepe ymamenus or mee koimge-
CTBO I pasMepsr 060c06eN i MUKPOKINHA YRCIHUNBAIOTCS BILIOTH 0 TOTHOTO
UCYe3HOBeHIA IIaruoKiasa, Ipn atom MersioTeA opmir m pasmepsi KBapHeBEIX
BheneEnii. CTPyKTypa mermarnra CTaHOBHTCS amorpadmueckoi, HefAcHorpa-
dmueckoil, rpagmueckoil m gaske mermatomgmoit. Tanmm 00pasoM, mOCTENneH o
OffHa CTPYKTYPHO-MHUHEPAJIBHAA 30HA CMEHSCTCH J[PYTOif.

Mssectnrr coryuanm u BechMa PE3KAX IEPEXONOB ME/AY 30MAMI C YeTKIME
OUepPTaHAAMHU Ipannrn. Yame Bcero takme siBIGHIS OTMEYAIOTCH B ITOMH30HA b
HBIX T€JAX € JTeCTHHYHHIM CTPOCHHEM MYCKOBHTOHOCHEIX 30H, TJle MPOMEKYTKI
MEKAY KPYTOCTOANIAMA DPYIHBIMA CTOX0aMH, IepecexaionuMu nepBHIHyo 30-
HaXBHOCTH, fe GEUTH HO/BEPIKEHH TNIYGOK0Il MeTacoMaTniIeckoil mepepaboTke m
HepexkpucTaInBanuy  uosgueiimnx  sranos. Ilpumepom ee mosker caymmrs
smaa Ne 190 (HomoroBka), rjja Ha HEKOTOPOM YIAIEHUN OT COTMIACHOTO BHCH-
9ero KOHTAKTA 30HA HEACHOI PAGUUCCKOTO CYIMIECTBEHHO MUKPORIMHOBOIO TCT-
MATATA CMEHfeTCH 30HOH amorpaduueckoro INIATHOKIA3-MUKPOKIEHOBOTO
HerMaTuTa, KOTOPLIl MOCTENeHHO IePexXouT B CPeaHedI0KOBH MIK PORITHO-
BBl NErMaTAT NerMaToOM/(HOi CTPYKTYPEL C EHT PATBHEIM fA[POM KceHoMopHHOTO
KBapIa. 3aTeM 30HB CMEHAIOTCA B 00PATHOM IOPAAKE W TPIAIE HOBTOPAIOTCA
B pazpese (pme. 2). I'pammIel MeIy 30HAME ITapajjiefdbHbE, OYeHDh YeTKHe W
DOBTOPAIOT BCe MBrUOLI KOHTAKTA.

Pamuss cragms KalHeBOro MeTacoOMAaTo3a, COTPOBOMAIOIIAACH cobmpa-
TENLHOH NepeKpucTajinsanueif, He IPHBEJA K 3aTYNIEBLIBANEIO IePBHYHOTM
3oHANBHOCTH. Bosee TOro, KOHTPACTHOCTS €6 B PAfle CIAYUAeB JAsKe VBEJITH-
Jack 3a cuer mabuparebHOrO M (MIM) TOCTOHHO HATpPABIEHHOrO XapakTepa
nponecca. PasprhiBHas TeKTORNEA B HT0T IEPHOJ, HO-BHIEMOMY, CYIeCTBOHHOI
POJIH eme He Nrpajia. JTo MoJIoKeHHe HOTBEPAKLACTCS I TAM, TJe OT I PBIIHOH
30HATBHOCTH OCTAJIMCH TOJNLKO HeGONBIINe DeIHKTOBLIC (OCTPOBKID.

JHAYUTENBHO Xy7Ke 0HA IPOSBICHA B CORYINX RIIAX, 4TO CBA3ANO C MHEM
MexanmaMoM ux obpasoBammsi. IIpm BEIOTHEHHM amaTeRTHUECKHM MOBHIM3A- |
oM (Cokoios, 19706) oTrpHBamImEXCH TOd0CTEH B IIPOTIECce Pa3BHIa CIOEB
meramopduyecknx nmopoy (Pogmomor, 1959) mpesxae Beero crasmBaerTcs mx Me-
Xaumgecras Heoxgmopoxmocts (Casmm, 1971), oma mpmsogur K coXpaHeHHIO
B Telle KApPHH30B, YCTYIOB U LEPeMHYeR IOPOJ cybcTpara, HMOJHOE MM Ta-
CTHYHOE MEepeIIaBIeHne KOTOPHX 00YCIOBIHBACT €r0 MEPBHTHYI0 HEOJHOPO-
HOCTB, BHPA/KAIOMYIOCA B IOABICHEN 30H MEJIKO3EDHUCTHIX (MHOTA AITHTO-
TTOT0GHEIX) YHACIEOBAHHONONIOCIATHIX HerMATHTOB. IIpH PacK pHeTALIH3AIIIT
pacmiaBa Ha OT/GNBLHEIX Y9YaCTKAX IIOX SKPAHAMI, IIO-BHIUMOMY, CO3ABAINCH
OJarompEATHEIE YCAOBHA IS 0OPABOBAHMA 301 rpaQUyecknx MmerMaTHTos,
UMEIOMHAX NPU3HAKE KPHCTAIIH3ANNA PACIIABA COCTABA KBAPI[-MIKPOKITHO-
BOHl OBTEKTHKE (30HANBHOE CTPOCHAE MHKDOKINHA) 603 HAL0sKeHMs TIPOIEeCCOB
CeTPETanuu I CIeJl0B METACOMaTHYeCKoit mepepaborku. Taxme 30HK BETpEUCHE!
5 grmaax N 141 romsna Ilenrpaasroro, Ne 127 roxsna Pygamamoro (pme. 3).
K nuym ke orHocHTes MomEas 30ma rpadEuecKoro merMaTHTa B TOIe PeTHOCE-
wymem Tese Ne 294 roasma ITomyrnoro.

203



Puc. 2. IleppuaHas noOAH30HATBHOCTE.

1 — KPYNHOOIOKOBEIE MHKPOKINH-ILIATHOKIASOBEHL  amorpaduueckuii merMaTHT; 2 — MEKDOKINHOBLIL neacHorpaduyecknii mermarur; 3 — epem~
HeDJOKOBBIT MHKPOKIMH-IIIATHOKIA30BEIN  amorpaduueckiii  rerMatnT; 4 — MOHOGIOK MUEPOKJIHHA C METACOMATHIECKHMHI BHIIEJICHHAMA TTHPPO-
THHA; § — CcpeaHelIOKOBbI MUKPOKJIMHOBRIL TErMaTonuHbil MerMataT; 6 — KBAPI-MYCKOBATOBLI KOMILIEKC, 7 — MEeTAKPHCTAJIH MYCKOBHTA;
8 — cynbuaHas MHHEPAIMBAUMA; 9 — HeTKHe TPAHMIL], 10 — MOCTeNeHHbEe MePexonsl; 11 — KCeHOIMT HBYCHIONAHOrO caaHna. Pygasle cToa0bl
SAHMMAIOT CeKyIlee MOJOKeHNe I ODYCIORIMBAIOT JECTHHYHOE CTPOEHME MYCKOBHTOHOCHONW S0HB., Mmma Ne 190.



Taxmm 06pasoM, I B CERYIIUX TeTax Ha PAHHAX CTaguAX nxX GopMEpoBana
OBIA 3alI0KeHA CTPYRTYPHO-MHHEpATbHAS AHH30TDOLINA, OKABABIIAS 3aTEM
CYIIECTBeHI0e BIMANNE Ha X0 BCeX MOCIeIYIIAX IPOmeccoB (KalneBLrii meTa-
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Puec. 3. BausHue nepBHYHOIL 30HATFHOCTH HA BHYTpenHee eTpoenne MyCKOBHTOHOCHBIX 30H.

1 — OnoTuroBLI rHelic, 2 — ampubon-0uoTuTOBEI rHElic; 3 — KPUCTANNMIECKW M3BECTHAK;, 4 — IBY-
CcalofaHoi roefic; 5§ — rpanaT-gHCTeH-0HOTHT-MYCKOBUTORIL THelic; 6§ — KpYIHOOIOKOBBIL mermaromu-
HEII HMerMatnT MUKPOKJIMHOBOrNO COCTana; 7 — anorpadmieckmi MIATHOKTAZ-MUKPOKIMHOBLNA OerMarut;
8 — rpauyecKuii erMaTHT MUKDOKJINHOBOTO COCTARA; 9 — YHACTENOBAHHOIIOIOCYATHII MEIKO3epHNCThIH
IIArHOKJIAB0BEIT MeTMaTHT; 10 — KBapI-MYCHOBUTORBEIT KOMIIEKC.

coMaTo3, cobmpaTeabHas MEPeKPHCTAIN3AIMA, HATPHEBHI MeTacoMaTos).
B mopasisiioniem 60abIIAHCTBE CIyYaeB e PBO3MAHHbIT BA IePBUTHON 30HATb-
HOCTH DTHME IIpONeccaMu ObI yHmuTO;keH. OZHAKO OWa B SHAYHTENBHOI cre-

205



[EHN TPeJOIpPee/HIa TOM0FKeNHe B Telle TOi HIH HHOM ¢TPYKTY PHO-MIHEe DA b-
HOH aCCOIHAINNN, 4 CBA3L ¢ HUMH MYCKOBHUTOHOCHOCTH 0YeBMIHA. B KoHeTHOM
cuere M3GMpPATENBHEIL XapakTep MyCKOBHTO06PAasyIOINX HPOIECCOB, Pasiimy-
HOE II0JI0;KeHNe B jKUIaX 30H NePBHIHON aHN30T PO I HX COYETANNE ¢ JOPY-
HOll 1 BEYTPHPYAHOH TPENHHOBATOCTHIO 00YCTOBUIIHN CJHORHEIN PHCYHOR HpO-
MBEIIUIEHHEX MYCKOBATOHOCHEIX 30H.

B KpymHBIX IPAHET-HETMATHTOBLIX TEIAX BEYIEJNMIOTCA JHHeMHEE, JEHTOY-
ee, veuesnneobpasuasie 3oun (Huwurmm, 1965) m nx xombmmammm — suen-
CTHIE WM JEeCTHHYNLE TeKeTy P ki (puc. 2). B cekymux skmiax JecTHIIHAS
TEKCTYPa MPOSBIAETCA TAK/Ke HOCTATOYHO 0THeTIHBO. llouTm B Kassmoil sxnie
unabujoaercs cMeHa 00OTAIeHHHEIX JIeHT W YYacTKOB OeNHBIME WJIH BOODIIE
GeccmopasiMi. VX TIpocTpaECTBEHHOE IIOJI0;KEHHE COOTBETCTBYOT 3aJerammio
BMEmAIuX MeraMoppmueckux mopox (pme. 3).

Taxkum o6pasoM, TOATBEPANACTCA M3BECTHAS OMIUPHYECKAS 3aKOHOMEp-
HOCTh O CBABH MEKIY CTPYKTYpHOH mepepaboTKoil BMEIAOIIEX IerMATHTH
IOPOJ M WHTEHCHBHOCTRI0 Myckopmrusanmm. OOGLIYHO YYaCTKM ITeITMATHTOBHIX
AT ¢ MAKCHMAJBHLIMH COJIepPiRaHuAMI MyCKOBHTa I[]]]IypOtIEHLI K IHCTEHCO-
AepsKaIiuM, [ABYCITIONAHEIM, OHOTHTOBBIM 1 aM(uboi-6HOTHTOBEIM THeicam,
KOTODHIE, KaK IPABHI0, ABJIATCH Hauboee GJIarOIPUATHEIME B CTPYKTYPHOM
acmerTe I NPOHMKHOBEHHS MyCKOBHTooOpasymomux ¢uonmos. Torma wak
FRIUIBI, 3ajieraiolliie B KBAPIUTAX M KPHUCTAIIMYCCKIX M3BECTHAKAX, XapaKTe-
PHAYIOTCS HOHH/REHHLIM COTEPsRalmeM MYCKOBHUTA.

I' M, TP¥Tro0OB, H R.RAPHOOB

K BOIIPOCY O METAMOP®OTEHHOM OBPA30BAHNN
MAMCRHX IIE'MATHUTOB

Hecmorpa ma mmorodmciennbie HCCTeJOBAFMHA MAaMCKUX HErMATHTOB, BO-
OpOC 0 MX IeHesHce BO MHOTOM OCTaercs AucKyccmonusiM. B pabore pacemor-
PEeHLI HEKOTODEIe BajKHLIE 0COOEHHOCTH MAMCKHUX IEIMATATOR, KOTOPHIE IIOJ-
TBePHAAIOT HX MeTaMOpP(oreHHOe NPOMCX0:KIeHNAe I TOIKHER YYUTHBATLCH TP
o0CY/RIEHHH WX TeHeamca.

IIpocrpancreennas pasoOIEHHOCTH IWIATHOKIA30BHX MW IIATHOK/IA3-
MHUKPOKIMHOBBIX M MHKDOKJIMHOBEIX HEIMaTHTOB TpPaKTyeTcsa OOHYHO Kak
pPesyJIbTaT MX PA3HOBPEMEHHOT0 00 pagoBaHusA, 4TO HOMTRE PIRIACTCH ABICHUAMA
BaMEIMEHNA IIIAaTHOKIA3A MHKDORINHOM. HaMu maydeHo pacmpemesenme moae-
BHIX IMTATOB W CII0] B MAMCKHEX MEerMATHTaX PASINMYHLIX MeTaMopyuuecKnx z0mH.
OmnpegenAanch COOTHOIICHNA MIKPOKRINHA ¥ INIATHOKIA3a, OMOTHTA H MyCRO-
BHTa II0 paBHOMEPHOi ceTke (B cpepHeM 6 ompememenuit Ha 1 ¥m®) Ha miromamgm
IMerMATUTOBOTO MOJHA B mojioce ot koaena p. b. Yym na oro-sanazme mo p. Mapu
Ha ceBepo-BocToke. Cpepgmme COOTHOIMIEHHA STHX MUHEDAJIOB B IErMATHTAX
mo MeTaMoppHIeCKHM 30HAM TPHBENEHEI B TabamIle.

Rax BujgHo u3 gaHHnix TabJIMIbp, B MAMCKHX IIEIMATHTAX C YBeIHYEHHEM
cTeneHW MeTaMoppusMa NPOUCXOANT 3aKOHOMEPHOE BO3PACTAHTE CONep:KaHUA
MOKDOKIHHA OTHOCHTEJIBHO IIIATHORIA3A W YMEHBIIEHWE KOIHICCTBA MY-
CKOBHTA OTHOCHTENLH0 OmormTa. BolXbmmas 4YacTh MYCKOBHTA B IIEIMATHTAX
obpasyeTcsi B PErpeccHBHE aTam permomanbHOro Mmeramopmsma (Cokomosn,
1970a). Bmecte ¢ TeM pacmpocTpanenne MyCKOBATA B METMATATAX CYIIECTBEHHO
KOHTpoOJIIpYyeTca MeraMopdmaeckoil B30HAJBHOCTHI0, YTO HONYOPKHBAET TeEC-
HYI) CBABEL IPOTPECCHBHOTO M PErpecCHBHOI0 HTANOB PErHOHAJBHOTO METAMO-
¢umama. HameHuuBOCTE cojiep:kaHUl MYCKOBUTA B HErMATHTAX COOTBETCTBYET
HBMEHUABOCTH COZeD:RaHIE [amcTeHA B MeraMopdmueckux mopomax. Obmiee
BO3pacTanme POJH KajmfA, HapALYy ¢ HaTpueM, BEIABIEHHOE HAMU LU U3YUe-

206



Cpejjuse 3HaYeHAs OTHOUICHHI MOJEBBIX 1NIATOB M CIOJ B NErMaTHTax
u cojepixanne guerena (%) B rAMHOZEMHCTHIX HOpoOjax
Pa3THYHBIX METAMOPHUYCCKHX 30H

Munepanisl S0ubl
Iégyﬁp Mi Bt Dist Hso.nuuemqio
J1fl MBEECTHOBHIX| JIA MeTarnesn-
piti ;mapon Bl X TE.IZ;HL JI Mi + Pl Bt + Mu O0HAMKEeHN L
1 Gr-+-Mu Stav +4Dist 18.4 20.6 14.0 2449
11 Gr-+Bt--Mu Dist 38.9 31.0 16.0 6430
111 Bt-+-Hb Sill+4Dist 39.1 39.8 9.1 2605
v Sc+Hb Sill 50.5 68.5 — 1702

HAM XUMHueckoro cocrasa meramopgmueckux mopop (Bypax m ap., 1971),
BMeeT CBOH crHemmmueckme ocoGeHHocTH Mpu (POPMUPOBAHUHE TETMATHTOB.
Ha ¢one sozpacranus aKTHBHOCTH IET0Yeil (KaJIHda U HATPHA) ¢ yBeJIHYEHHEM
TeMIepaTyphsl XHUMHYECKHH IOTeHIHAT KaJHf BO3PACTACT 3HAYMTENLHO Obl-
cTpee B TEKTOHIYECKN OCHa(IeHHLIX YJaCTRaX (YYaCTKM MHTEHCHBHOI merma-
TATH3AINE ¥ MUKPORJIMHAZAIAN BO BMemiaromux nopozpax). Ocobenno sro xa-
pakTepHO i TeX Y4aCTKOB TOJILH, TJl@ PacIpOCTpPaHeHH KapboHaTHLE no-
pousl. Poxb cBoeoGpasHoro Gydepa mrpaioT HU3KOKAIHEBHE INIHHO3EMHCTHIE
nopoas (AmcTeHoBHe), B KoTopmx Oaarogapsa peakmum Dist-+-Mi=Mu--Qu
B mMeramopduueckux sonax II, 111 xuvugyeckuit morenmuald KaJamsA IOJICPIKA-
BaerTcA Ha ompepesenHoM yposHe. C mcue3noBeHHEM JANCTEHA B BHICOKOTEMITEPa-
TYPHBIX 30HAX AKTHBHOCTh KAJMA PE3KO BO3pacTaer, 4To XapakTepusyercs
yeroitunBoetsio acconmanuu Mi+Bt--Qu smecro acconmamun Pl+-Bt-+Mu--
+Qu u Mu—+Bt-+Qu. IlerMaTuTsl ¢ TPOMEIIIICHHBIM MYCKOBITOM OT pAHNIHBA~
10TCH MeTaMop(hPIIeCKNME 30HAMH, B KOTOPHIX VCTOHYHB JUCTOH H J(MCTeHOBLIE
PHeMCH ABIAIOTCSH OJaTONPHATHBIME HOPOJAME JUIA 00pasoBaHMA MYCKOBHTA
B mermarturax (Kopmmuexmit, 1937a). B mpemenax omuoit meramopdnuecroii
30HH paso0MEeHHOCTh IMIATHOKIA30BHX H MHKDOKJIMHOBEIX HEeIMATHTOB Cy-
MEeCTBeHHO OIpefeadercs 0CofeHHOCTAMN XMMHYECKOTO COCTABA BMEI[aloI{HX
nopoji (ramHO3eMHCTOCTHI0—KapGonaTHOCTE0). Tak, miarmoxjaasoBsie mera-
TOTH (B OCHOBHOM (€3 MHKPOKINHA) BCTPEYAIOTCA TIABHHIM 00pasoM B BEICO-
KOTJIMHO3EMHCTHX (J(ACTEHOBHIX) MOPOAX, B CYMECTBEHHO KapOOHATHEIX 1O PO-
7ax vale BCTPEYAloTCs MerMATHTHL ¢ mpeobjiajanmeM MHKDORIMHA B cOCTaBe
monessx mmartos (Ipyros, Jleomtses, 1972). HecoBmectnmocrs jmcTeHa H
MHKDOKJIHHA JIOKABEBAETCA merporpaduuecku; B BEOODKe IIHPOB JHCTEHO-
pex mopoj (oxomo 800 murmdos) mmrporamu orcyrcreyer. Taxmm obpasom,
npocTpaHcTBeHHAS PasofMEHHOCTh MJIATHOKIAB0BEIX M IIATHOKIA3-MIKPO-
KINHOBHX I MHKDOKJHHOBEIX IETMATHTOB MOJKET BOSHHKHYTH BCJEICTBHE Pas-
JMYHEX VCJIOBHI KHCIOTHOCTH—INEJI0YHOCTI Cpeibl MuHepalnoolpasoBaHUs
B 3aBHCHMOCTH OT CTeneHH MeramMoppmsMa M TJIMHOBeMICTOCTH — Kapbomar-
HOCTH BMEIIAIOIHX IOPOJ.

OpENM W3 OCHOBHEIX JI0Ka3aTeNbCTB KAJMEBOTO METAcOMATO3a CUHTAeTCH
CeRYIIEee MOJI0KeHNe MIKPORIMHOBEIX B0H IO OTHOINEHHI0 K BMEIIAOIAM IJa-
THOKJIA30BEIM M MAKPOKJMH-IJIATHOKJIAZ0BLHIM IIerMAaTHTaM, a TaKKe CTPYK-
TYpPHEI® B3aHMOOTHONIEHUA IIATHOKIA32 U MEKPOKINHA. JTH gacTo Habaiomae-
MHEE CeKyI[He 30HE B IErMATATOBHX TeJaX MOTYT 00pa3oBHBATHCHA TaKie IpH
nepepacnpeieeHn Kajlusa IyTeM METPAIMH B 30HH MOHI;KEHHOTO TaBJIEHHUSA,
KOTOpHe CeKyT pamee copmmpoBapmeecs teno nermatnra. Kpome Toro, cae-
JIyeT YYHMTHBaTh, YTO HPH MOCTEJOBATEIBHEX CTAMHAX MHHEPANT0o0dpasoBanus
AKTHBHOCTH TPOIECCOB KAJIMEBOr0 METacoMarosa (aBTOMETacoMaTosa) H CBO-
GomHOIl KpPHCTAIIHBANAN MHKPORIMHA KOJHYECTBEHHO BO3PACTAeT OTHOCH-
rensno maarmokaaza (Kapmos, 19656). MopMmpoBanme CeKymmuX MHKDPOKJIH-
HOBEIX 30H MOKET IPOMCXOAUTH B TAKOM CJydYae IpH TepekpucTaIu3arun
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MerMaTuToORLIX TeJN B TeepAoil daze o HOBPEMEHHO ¢ IPeJIOYTHTe IHHOE MOOH-
Nn3anmeil MEKPORJINHA B 30HE NOHIKEHHOTO AaBienma. Bosmosmma Takxe ofi-
HOBpeMeHHASd KPHCTAIIH3anmsa 060MX MONeBHX INIHATOB Hm3 (IIOmAHON (haskr
B BEHICBOOOKIAIOMIEMCS IPOCTPAHCTBE ¢ GOABIIEH CROPOCTHIO KPHCTAJIA3AIIMA
MHEpPORJIHAHA IO OTHOMIGHHUIO K INIATHOKRIA3Y. B atom cllydae MOTyT BOSHHKHYTH
CTPYRTY P, AHAIOTHIHEE CTPYKTYpaM 3amemennsd. Ilrarmorias @ MAKpOKJIAH
ABJIAITCA, TAKAM 00pa30M, MOJINCTaIHAHLIMA MIHEpaJaMu, ofpasoBaHme Ko-
TOPEIX MOJKeT IpoHeXomuth Oumsko-ogHoppemenHo (Ilerpopckas, 1937;
Bemsukmaa u mp., 1958; [Isopruu-Camaperuii, 1961; Hapoor, 19656; Huxn-
e, 1968). OcHoBHBIE CTPYRTYpPHEE pPAaZHOBHIHOCTA MAMCKHX IETMATHTOB
(rpasurHas ‘¢ GmormToM, rpadmuecKas, merMaTongHas (KpPymHoGJI0KOBAs),
KBapI-MyCKOBIHTOBOTO 3aMENIeHNA) OOLMHO XaPAKTEPH3YIOTCA Kak IOCJe10-
BaTeJILHBEIC cTagum Mmuepaioobpasopanns. Ilpocrpancreenmnas u BpeMeHHAas
OOC/JeI0OBATCABHOCTh DTHUX CTH,'E[Hﬁ COOTBETCTBYeT BO3pPacTaHHIO HHCIOTHOCTH
cpensr Munepasoodpasosanms ([maxnn, Makprruna, 1969). Rampas cragma
MUHEPAIL000pasoBaHUsL B MAMCKOM LEIMATHTOBOM L0JIe HPOCTPAHCTBEHHO KOH-
TPOTHPYETCHA ompejieTenasME soaamMa meramoppusma ([ pyros, Kapmos, 1967).
Bzanmonamosxenne oTHeNbHLIX CTAAWil B OJHOH m TOH ke MeramopdmuecKoit
30HC ABJSETCS MeHee xaparrepHsM. 1Ipi cMeHe BhICOKOTeMIepATYpPHHIX MeTa-
MoppuIecKkux 30H HUSKOTEMIEPATYPHHIMA IPOHCXOJHT BO3PACTAHHE KHCIOT-
HOCTH Cpefil MHHEePaT000pa30BaHmA TETMATHTOB M METaMOP(OTEHHBIX JRUJ
710 MAKCHMAJIRHOM B 3eJeHOCHaHIEROI (Gamun u 3aTeM BHOBE ee najenue ([[py-
ros, KRapnos, 1971).

3aBucuMOCTh XUMUYECKOTO COCTABA MHOHEDPAJIOB IEIMATHTOB OT CTEIeHH
mMeramopduaMa BMEIIAIOIIUX IIOPOJ YCTAHOBIEHA Ha IpPHUMepe TpPaHATOB H
nosessix nmatos. [lo gapaemm ). M. Coxosora (Beamrocoasmucknmit m gp.,
1963; Coroxos, 1970a), B rpamaTax m3 GHOTHTOBLIX METMATHTOR CHIJIAMAHITO-
BOil 30HE 0 CPABHEHIIO ¢ TPAHATAMI MYCKOBHTOBEIX IErMATHTOB J[UCTEHOBOM
30HBI XapaKrTepHo IOBHINEHHOE COACP/KANAE THPOIOBOI COCTABIAINEN W
TOHIREHHOE — ¢lieccapTruHoBoil, [To HAITAM JJAHHEIM, 0C00eHHO XaPaKTePHO H3-
MEHEHIIe COCTABA IIOJEBHIX IMIATOB B IeTMATATAX PABJIHIALIX METAMOPOTICCRIX
30H: C YBeJHYCHHCM CTEmeHn MC‘THMD])(bHSMﬁ MIPOHCXOAHUT 3aKOHOMEpHOe yBe-
JMIenTe aNBOMTOROM MOJIEK YL B IIEIOYHOM II0IEBOM IIIATE I COOTBETCTBEHHO
yMeHblleHne ee B wIarnoriaze. Mzobanumanbroe msMeneHne COCTABOB COCYILE-
CTBYIOIUX MUKPOKINHA W INIATHOK/IA3a B MErMaTHTAX pPas3JHIHBIX METaMop-
(UUeCKUX 30H IPH PABHOMEPIOM IePePACIPEEICHIN aJdb0NTOBOM COCTABIAI-
el MEe:KTY IOJEBLIMI NIMaTAMI, a TAK/Ke X CTPYKTYPHLIE B3AUMOOTHONIEHUST
YRKasHBAl0T HA CHHTEHETHYIHOCTH HTHX MHHEPATOB DPErmoHAIBHOMY MeTaMop-
hmamy.

leosormucckme Qgarropsr MeraMopdmueckoro o6pasoBamma IMETMATHTOB
CBUICTEIBCTBYIOT 00 00pa30BAHIE MErMATHTOB BCIEICTBHE METaMopmieckroi
muaddepennuanun (3apammmmn, Yecmoxos, 1960; Benuxocrasmimexuit m gp.,
1963; Hapmom, 19656; Coromon, 1970a). Oropourn emMmueckoro marepmala,
BOZHHKAION[IE BOKPYT HErMATHTOBEIX 000COO/CHHI, COCTOAT IVIABHGRIM 00pa-
gom ua buortura, ampuborna, gucTena, MyckoBuTa, KBapia. CooTHOLIEHTe Me/RITY
COCTABOM IECMATHTOBHIX 000COGJEHNIT H OTOPOYKOE OIPeNeITeTCA HCXO/[HEIM
cocTaBoM BMellammx mopox. Hposme 5THX OYEBUEHEIX TeOTOTHYECKUX JOKA-
3aTCALCTE IepepacupefeneHna m Meramoppudeckoi auddepennuanmm Beme-
CTBA B IpOIECce MerMaraToofpasoBanms, K MIPOM3BOJHEIM HETMATHTOBOTO IPO-
mecca MOryT OBITH OTHECeHBl HEKOTOPHIe TaK IHA3LIBAGMBIE CKAaPHOBLIE IIOPOIEL
(KRapmos, Amrunmaa, 1965). Ilo gamueiM jeTajbHEIX Ie0JTOrHYCCKHX CHEMOK
B DK30KOHTAKTAX METMATHTOBLIX TEJ M BHYTPH HHX IIOCTOSHHO BCTPEYATOTCS
oGocoGumenmsa (IpoImiacTiy) KBapI-rpaHaT-aMpHUO0I0BOE HOPOAH, MHOIJA
¢ OGompmmv woamgectsoMm mousumra. [lpmypodeHHOCTH «CKApDHOBHIXY IOPO
K YIACTEAM MAaKCHMAIBHOM MerMATATH3AMAN HabI0/[aeTCA U B PETHOHAILHOM
miade (HampuMmep, Ha ITOIANN AETAJNBHEIX TCOJOTHIECKIX CheMOK B Dacceiime
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pex Corpuonmon m Y. Omorrpo). OgHEM U3 [OBOOB B I0IB3Y MATMATIYECKOTO
HPOMCXOKIEHNA MerMaTHTOB HPHBOJHTCA IOBOPOT KCEHOJNTOB BMEI[AIOIIHX
HOPOJ BHYTPH NErMATHTOBLIX TeJ OTHOCHTEJIHHO HX IIePBOHAYAJIBHOTO 3aje-
ranua (IlImaxma, Makpeirnaa, 1969). Oppako mososkenne KCeHOJIUTOB B MaM-
CKHX HerMarturax o0bYHO COOTBETCTBYET HPOCTHPAHMIO BMENAONUX TI0POJ.
Hpome toro, nosopor kcenonura cam o ceGe He ABaAeTCA YOOIUTETBHEM [0BO-
JI0OM B IOJB3y MAarMaTHIeCKOT0 MPOHCXOK/IeHNA IerMaTATOB, TAK KaK Hapymie-
HHe MepPBOHAaYadbHOr0 3aJeTaHus KCEHOJIUTOB MOIIO IIPOMCXOANTH B JTOMErMa-
THTOBYIO CTajMI0 TERTOHHYECKOH IIOATOTOBKH MM jKé BCJIEICTBHE Pa3zBOPOTA
N MCKpPUBJIeHHs «pambeproseknx mepembraer» (Ramberg, 1956). Ormions
He B MOJB3Y MATMaTHYECKOTO MPONCXOKICHIA MAMCKIX IeTMATHTOB CBHIETe b=
CTBYeT OTCYTCTBHE OUYEBHMIHON WX CBASH ¢ MATMAaTHYCCKHMH MCTOYHMKAMI.

MopmmpoBanme mErMATHTOB NPOMCXOMUIO, BEPOATHO, KAK BCIEICTBHE
KPHCTAINIH3ANNN B IIOCACI0BATEIbHO PA3[BATAEMBIX W OJHOBPEMEHHO BBIIIOJ-
HAEMBIX JKHJIBHBIM MATEPHAJIOM IOMOCTAX, TAK W IyTeM IepepacupeeaeHns
UIH aBTOMETACOMATHIECKOTO 3aMEMeHNs MePBUYHBIX MUHEPAIBLHHIX ACCOIHA-
OUil IpH BHYTPHKHJIBHOH TeKTOHHKE IeTMATHTOBHIX Tex. JloKasaTelascTBOM
«pasjBUTa» BMEMAIONIUX TOPOJ CIYKAT CBoe0OpA3HEIE HEePeroPojiKm — «paM-
GeproscKme MepeMLYKHY, MOBOPOT KOTOPHIX 3aBHCHT OT WHT@HCHBHOCTH IIPO-
necca. Jlpyroit pacapocrpaHeHHELL cocod 00 Pa3zoBaHTA MAMCKHX TeIMATHTOR —
3aMelleHne BMEeIA0MKuX HOPoj ¢ COXPAHEHAEM 00HeMa, 4TO PACIO3HAETCH IO
COXPAHHOCTH HEPBUIHOW MONHOCTH IIOPOJK B YYacTKAX UX HerMATHTH3AIAT
(Tumodeen, 1960). Beposarno, samemenne u BHIIOJIHEHAE TPOHCXOMHIN OTHO-
BPEMEHHO, KOMIOEHCHDPYA JPYyr Ipyra, ¢ OpPAGIU3HTESHLHBIM IIOCTOAHCTBOM
obvema. ['mmoresa Meramopdorennoro o6paszoBaHHA IMErMATHTOB, KAK U JIO-
Gas pyras rumoresa, mMeeT MHOT'0 HeACHOCTei, Ho OHA, HA HAII B3I, Goiee
HOJHO M HPOCTO 00BACHAET PACCMOTPEHHBIC BHIIIe XapaKTePHEE 0COOEHHOCTH
MaMCKHX IerMaTHTOB.

B.H.IIl AP OB

MUTMATUTOBBIE KYIOJA 1 CBfI3b C HUMU
FPAHUTU3AIINA W TETMATHTH3AIIIT
(CEBEPO-BAMKAJILCKOE HATOPBE)

B coorsercrsuu ¢ uasectrrvm moxosxenusyu J[. C. Kopsumexoro (1937a),
a raiyke uccnegosagmamy I0. M. Coromosa (1970a), 1. A. BeaukocIaBuECKOTO
(Beamkocnapmackmii u ap., 1963) n gpyraMn MycKOBATOBEE IerMATHTEL 0OHA-
PY/EHBAIOT 3aKOHOMEDHYIO CBfI3b C PErHOHAJIBHHIM MeTamMoppusMoM H MeTa-
MopgoresHEM MarmooGpasosarmeM. B royGornx ceyeHmax meTaMopuuecKumx
H0ACOB OHH COBMECTHO C JPYIHMH IPOXYKTAMH BEICOKOTEMIEPATYPHHEIX H3Me-
HeHull 06pa3yior 30HANBHEIE II0JIsI, COCTABIAOIE B PEerHOHATBHEIX CTPYK-
Typax IPOMajHble METMATATOBEIE 3aleKM, YCIOBHA (OPMHEPOBAHUS KOTOPHIX
onpepeasior, wo H. I'. CygosuroBy (1964), meramnorennueckyio cnermaimaa-
nuio MeraMopdudeckux mposuanmit. [lpm saTom ocoGenno akryannaa mpobiaema
MHOTMaTATOBBIX KYIOI0B, BEHYAOMUX TIyOMHHHEE TeKTOHMYECKHE CTPYKTYPHL.

IlpexkpacHili mpEMep B3AUMOCBASH MeTaMOPQHYECKHX M MOTAJIIOTeHHYe-
CKUX B30H CO CTPYKTypaMmm Takoro tmma mpepcrasiser Cesepo-Baiikaascroe
HAarophe, ABJIAIEeCs KPyIHednell MycKoBHTOBOM mposmanueir. MyckosuTo-
Bajg NPOBHHIMA JIOKAIM3YeTCA B IPeReaax MPOTAKeHHON KPHCTAIINIeCKon
IOJIOCKEL, ANCKODPAAHTHON bBopaiibmackomy BHyTpemHemy mporuby. Ha oro-
3amajie ee KOHTYDHI COBHAJAIOT ¢ 0YePTAHUAMU HPOrmba, CTPYRTYpa KOTOPOTO
B 9TO#l 4acTH pailoHA ONMCHEBAETCA B JHTEpaType Kak MaMCKHH CHHRITHO-
puii. Ha cepepo-BocToKe KpHCTaiIMYeckas moJ0oca CMEMIAeTCS OT OCH Mera-
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Pue. 1. Teoxormveckan wapra Baiirazo-IlaTon-
cxoro Haropss. Cocrasua B. H. Ilapos ¢ memoan-
sopaniem marepnaios /. A. Beamkociasmmeroro,
10. M. CoromoBa, A. H. Kasakosa, B. B. Iler-
pora, 0. 1II. HKasakesmu, 0. M. Chruesa mn
A. C. ®aaacca, I'. M. Jlpyrosa u fp.

I—4 — OTIOMEHNS  BepXHEero INpoTepos3of  (MaTOMCHAS
cepus): 1 — OopaitGuncran, 2 — KajllajinkaHckafg, 34 —
MaMcrafd, 4 — OalularaHaxckasd (aHallor MAMCHOIT) mon-
CepHH; 5 — OTI0MHEHHA CpPegHero W HIHSHEro npoTepo-
80, 6 — NOCTOPOTEHHEIE KOHKYAepO-MAMAKAHCKIE W Teilh-
MaMCKHE TDaHMTH, 7 — MO3JHECHHODPOreHHEE (MaMCHO-
ODOHCKMeE) TDAHATO-THEICH; § — CHHODOTeHHHE 1erMATHTH
(MOCTIerMATHTUSHPORAHNEIE TDAHMTHI, IPAHUTHBE THTAHTO-
MUTMATATHL); 9 — MUIMaTHSADOBAHHES ADpa KynoJaoBHi-
HBIX TERTOHMYECKHX CTPYKTYD; 10—13 — MBOTPALS] MeTa-
Mopduama: 10 — nmcrena, 11 — IHCTeHA-CTABPOJMATA, 12 —
rpadara, 13 — OHOTHTA; 14 — paspHIBHBE HapyIIeHusd,
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CTPYKTYPEL U ee reoTeKTOHIYECKOe ION0KeHIe onmpee/iseTcs IIyOHHHEIME pas-
JoMaMu,

MamcroMy CHERIMHOPHIO CBORCTBEHHO AHOMAIBHOE crpoerme. B ero oce-
BOIl 9aCTH BHICTYIAIT CAMBe APEBHUE OTIOKEHES MATOMCKOIL CepHum, cIara-
Iiue ammKalnr rpoMagHol MUrMATHTOBOM Bamesku (puc. 1), koropas, pacmomia-
ragch B MOXOCTH IAyOHHEOr0 AGYaIcKOro pasioMa, BO3NHMAETCH B BHJIE OT-
AGJIBHEIX KYIOJIOB B BEPXHEIPOTEPO30icKoil MeTaMopdmueckoir Tomme. Ofmasn
nporsskeHHOCTH 3anemu Gomee 300 km. B Hee BXomAT METMATHTOBHIE KyIoJa
Yapeunckmit, Ilenrpansunii, BoxpmenaToMmekuii n Unnukercxumis. Mopdomo-
THYUECKHM 9TO ACHMMETPHTIHEIC HJIM CHMMeTPHYHEe rpuboobpasHbie CTPYKTYPH,
uTo Oruto Bmepssie ormedeno s 1971 r. JI. V. Camomom u 10. II. Kasakesud

EAr B Ky B3¢ B (56 2217 0 P9e

Puc. 2. lpaanunnansesii paspes wepes IenTpanpHbhi METMATHTOBEI Kynou.

1 — BEpXHempoTeposoiickas MeTamMoppuueckas TOMMA; 2 — KPUCTALIHIECKAT (hynpamenT; 3 — nerma-
TUTHSUPOBAHKLIE TPAHATHEIE TUTAHTOMUIMATATH; 4 — MATMATHTHI; 5 — IONHMATMATHTH; 6 — rpammma
PACHPOCTPAHEHMA KPUCTAINYECKAX CJIAHIEB; 7 — IPAHHNA 50HK BHCOKOTEMIEDATYDPHOTO BHIIETAYHBA-
Huf (M30rpana CIUIMMAHNTA); 8 — TpaHuma o0JIacTu HeperpHCTAILT N3 TPAHWUTOB; 9 — HampaBJeHue
IBH}KEHUA DPACTEODOR,

npu m3ydennu Yapsurckoii m Unnurerckoit crpyrryp. B npounecce mamux me-
ClleloBaHmI ycrTaHoBueHo, uTo Doasmenaromckmit m IleBTpanpmeii Mmrma-
THTOBLIE KyHoJla Tak:e mMenT rpuboodpasmyio gopmy (pme. 2).

MurmarnuToBHe Kymolda HPOXUPOBAHN HAa PABHEIX YPOBHAX. Hamn6omee
rayboko cpesan YapBHHCKWI KyIOJ, SHAYMTENLHO MEHBIIE 3aTPOHYTHL BPO-
smoHHBIMU npomeccamu Bonnmenaromckmit m Umnmkerckmit kymoma. B sn-
PaX MATMATHTOBEIX KYIOJIOB IOCHOT0BATENbHO obHaKaTes: B UapBHHCKOM —
IPAHATHSNPOBAHHBIC IOJHMUTMATHTE, B LleBTpanbHOM — MUTMATHTH W Tpa-
HUTHBIE IETMaTHTH, B BospmenaroMekoM — nermaTnTusmpoBanmse rpaguTHEE
TATAaHTOMATMATHTH (B JalibHeiimeM OHH HA3HBAITCA NPOCTO THTAHTO-
murmataTamm). B UnnmreTckoM Kymose yIsTpamerareHHHe HOPOJE OTCYT-
creyor. Ceox Yapemuckoro u LleHTpasbHOro Kymoma TAKIKE CIOMKEH THIAHTO-
murMararamu. Taxum 06pasoM, B 0CHOBAHAM MUTMATHTOBBIX KYIIOI0B 3aJeraioT
OOMUMHUTMATATEL H MHTMATHTB, B CBONOBHIX  H9acTAX — THTAHTOMEATMA-
tuTel. Ilocimename oxpysKeHHl KOH(OPMHEMEA MeTaMOPQHIECKIMI 30HAMH,
B KOTOPHIX KPHCTANIHIHOCTL APAIOPOJ IIOCTENEHHO, 110 Mepe YHANCHUS OT
MUTMaTHTOBOH 3ane;knm, yomsaer (Illapos, 1972).

Ha rexrommuecroii cxeme Baitkamo-Ilaromeroro maropss (pme. 3) oxa-
PaKTepH3oBaHHEIC Kymoida BXopar B Llemrpanpmyio crpykrypmyo somy,
OKAfiMIeHNY10 N0 Tepudepmn memee MoOHIBHON KOMBIEOOpPasHOH MOT0COI
(kpaeBas soma). I'panumul MesKAy CTPYKTYDHHIMH 30HAME TeKTOHHYECKHE,
COBIIATIAIOMIE ¢ MUHEDAIM30BAHHKMU pasperBamu. IlemTpanbmas cTpyRTYp-
Has 30HA (A7[pa MATMATHTOBHIX KYIOJOB) XaPAKTePHBYETCA CKIANKAME Tede-
Hus. B xpaesofi 30He pasBMBAIOTCA CTPYKTYDH, OKAUMIAIOMEE METMATHTO-
Brie kynosa. Hapagy ¢ mopMaibHEIME HBOKIMHATEHEIME CKJIATKAMH B37eCH
pacopocTpaHeHsl 3aupPOKUHYTEE (aHTHOPMHBIE) CTPYKTYpH. B cBsism ¢ Gio-
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Pue. 3. Cxema TerTommuyeckoro crpoenus Baiikano-
Haromeroro Haropss.

I—5 — OTNIOMEHNMA BepXHer0 IPOTepo3oa (HATOMCHAA co-
puA): 1 — Gopaiibunckasn, 2 — KajaamKaHCKad, § — 0OBeIn-
HEHHEIe HaJTaJiuKaHCKafd W MaMcKad, 4 — MaMCKafg, § —
banaraHaxckas (aHanor MaMcKolf) nofacepun; 6 — 0TNO-
JREHMA CDEJIHEr0 M HIKHErO0 IpOTepo3osd; 7 — IT0CTOPOTeH-
Hble (KOHKYAEpO-MAMaKaHcKue H TeJThMaMCKHEe) TP2HWTH
§ — MO3THECHHOPOTEeHHKIe (MaMCRO-0PONCKHE) TpaHuTO-
THelCE; 9 — CHHOPOTeHHbIE [erMATHTHI (TerMaTnTH3NpOBaH-
Hble TPAaHATHEl, IPAHUTHEE THraHTO-MUTMATHTH), 10—11 —
CTDYKTYDHBIC 30HH: 10 — IleHTpaJbHasA, 11 — Kpaesad;
12 — MUTMATHTOBEE Kymojga (I — YappuHckuit, 2 — Ilen-
TpajdbHEl, § — Bonsmenaromermit, 4 — UHOHKETCKMIT);
13 — CTPYKTYDH IMOBHOTO THHA, 14 —17 — n3orpanel Mera-
Mopduama: 14 — LUCTeHa, 15 — ANCTeHA-CTABPOJIMTA, 16 —
rpanara; 17 — OuoTMTA; 18 — TpaHMIE CTPYKTYPHBIX Gllo-
KOB} 19 — DA3pHIBHEIE HADYIIEHHA HA I'PaHUllaX CTPYHTYD-
HBIX 30H; 20 — pasphishl B MeramMopdmueckoii Tomme;
21 — CTpYKTYpuble Ojokua (4 — Yylicknii, B — Mawm-
cxmii, B — BurnMckmit, I' — Tnmurercrmii).




KOBBLIM CTPOCHHEM MYCKOBHTOBOIl HPOBHHNINM B KPaeBoil 30HE BHICTYNAIOT TeK-
ToHmYecKue sraKm. Hmknnit sram (Uyiicko-Mameruii OI0K) OXapaKkTepu3oBaH
OGHIYHBIME CRIAIRAME BoJodenus, sepxmmii (Mamcko-BurmMermii OsoK) —
aHTHOPMHEIME CKIAMKAMEA W CKIAIKAMI TEUEHWH.

B mepugepnn murmaruroBrx kymomos (kpaesas soma), rjie permoHaNbBHAS
MHIMaTH3alUA MTOCTENEHHO 3aTyXaer, MOMIHO MPOABJISHA METACOMATHIOCKAS
rpammrasanusa  (Ulapos, 1968). Ilpogyktsr osroro umpomecca — IPaHUTO-
THEeHCE — B Ipejiesax H3YYeHHON ITOMAAN UMEIOT J0KATBHOR passurne. Ounm
OpHYypOUeHEl K NO3QHECHHCKIAAYATHIM M NOCTCKIANYATHM  CTPYKTYpaM.
K mepsrim otHOCATCA M3OMETPHUHEIE MACCHBH B KYIoj000pasHEIX B3IYTHAX,
KO BTOPBIM — NIACTHHOOOpPa3Hbe Tejla B JHHeHHHX paspmsax. Cocras mera-
COMATHYECKUX IOPOJ, COXPAHANMUX BHYTPH MACCHBOB PHCYHOK CKJIaj4aroit
TOJIHA, MEHAETCA OT «TPAHOAHOPATOBOTO—CHEHHTOBOTO» B H3OMETPHUHEIX
MACCHBAX, )10 (TPAHUTHOTO» — B IuracTmHOoGpasEbix Texax. Tewmmeparypa
ofpasopammsi rpaHETO-THeICOB HeoxHOpOAHAs. Boiee BHICOKOTEMIEPATY PHEIe
PasHOBHAHOCTH (M30MeTPHYHLIE MacemBl Uyiickoro 0J0Ka) WCHBITHIBAIOT Fa-
crmunoe miaapienue. Ilose pasemrus rtakmx mopop oKpyskeHo mBOrpanoil
CHIIUMAHATA. B OTHOCHTENBHO HU3KOTEMIEPATYPHHIX 06JacTAX (Mamexmit
0210K) TpanmuTO-THelicH Gomnee rereporemmn. Mx HEOJHOPOAHOCTE 00yCIoBICHA
HAJHTHEM PETHKTOBHIX CTPYKTYD MeTaMOP(HYCCKHX NOPOA, HAPALY ¢ KOTO-
PHIMH IIOCTOAHHO HTPHCYTCTBYIOT 3€PHA KJIACTHYECKOTO IHMPKOHA.

CymecTBeHHO MHKDPOKINHOBEIC DPA3HOBHIHOCTI cpeill I'DAHUTO-THEICOR,
Kak HpaBHIo, cameie Modopsie. OHE COCTABIAT MIacTHHOOODA3HEE Teja
WM TPOHUKAIT B H30METPHYHKIC MACCHBEL.

Taxum o6pasom, Cesepo-Baiikanpckas MYCKOBHTOBasg NpPOBHHIHA Xa-
PAKRTEPUBYETCA JIOBOJILHO IPOCTHIM CTpoeHHeM. B ofbeme merMaTHTOHOCHOI
HOTOCKL OHA IPEJICTABIALT MO CYMECTBY I'POMAIHYI0 MATMATATOBYIO ANHKAID,
ROHTPACTHO BHIAGIAIOMYIOCH Ha ¢oHe ofmell CHHKIMHOPHOH CTPYKTYpHL.
AnHKalh MEIMATHTOBON BaJME/RA COCTABIAIOT ITUTaHTOMATMATUTEL, & e Iepu-
fepuio — meracomaTHueCKme I'PAHHTO-THEHCH. Pacemorpernsie Brme oco-
GEHHOCTH DTOf 3aJeZKU NO3BONMIE HAMETHTH OONLIE YepTHl HeTPOJOrHIecKoi
mopenn Cesepo-Baiikaabekoli MycKoBHTOBOI T1poBHATHE.

Coraacuo aToif Mopennm, MyCKOBHTOBAs OPOBUHIMA OTIHYALTCHA IJINTeNb-
HBIM TERTOHHYECKHM M TeOXHMHYIECKHM DasBHTHEM. OBONONMIO HTHX IIPo-
1eCCoB npu GOPMUPOBAHEM PY[OTEHEPHPYIONAX CTPYKTYP — MHATMATHTOBEIX
KYHOXOB W Kymon000pasHHIX B3IyTH — ymo6HO paccMoTpers Ha IpPUHIA-
IHAILHOM paspese uepes IlenTpanprnii Murmarurosmii xymox. Mopmmposa-
HIE ToCIeHero 00yCIOBIEHO HATPHEBLIM METACOMATOZOM IePBAYHOOCATOTHEIX
TOPOJI, PACIHOJIOMEHHRIX HaJ[ TIyOMHHEM pasiaomom. Ilox BosneiicTemem sTHX
PaCTBEOPOB B OCHOBAHUM TEKTOHHYECKOH CTPYKTYPH KPHCTAIIHBYIOTCH II0JH-
MHUTMATHTHl M MHTMATHTE, a B CBOJOBOH YacTW — THraHTOMETMATHTH. Ilo
MEpe 3aMe[IeHHsA CKOPOCTH POCTa MHTMATHTOBOTO KYTOda (CKOPOCTH BOC-
XONAMAX PACTBOPOB Ta 7€) PACTBOPH OTIKAMAIOTCHA B APEHHPYIONMHE CTPYX-
TYPEI, I7le OPHBOAAT K 00pAB0BAHUIO CPABHHTENBLHO OEIHBIX Si0, mopog —
IPaHUTO-THEHCOB T'DaHOJHOPATOBOTO—CHEHHTOBOTO CcocTaBa. B pesyabraTe
BOSHHKAIOMEH IPH HTOM JleCHInQUKANNT 06PasyoTes o6IACTH BHICOKOTEM-
HepaTypHoro peimejavynBanus. HarpmeBwMn pacrtsopamm ma srux obmacreit
BRTecHsAWTes Si m K, koropwe, mocturas I'PAaHUTHBEIX THIAHTOMHTMATHTOR,
TPHBOJAAT K INerMATHTH3ANMH IOCTEIHUX.

B sasepmarnmyio cragmo gopMuaposanms MErMATHTOBHIX KyIoloB HabJIm0-
AAeTCst 0OMlas MHBEPCUA WEJTOYHEX PAcTBOPOB. B pesyasrate VCHIeHNsA ak-
THBHOCTH K 1 Si Bray6oknx cedeHMsx reoc HEKIMHAIBHOlM NpPHU3MEL (0CHOBAHMA
KYDOJIOB H JPEHHPYIOIIHE CTPYKTYPH) KPHCTAIIASYIOTCH CYIIECTBEHHO MUK-
PORIHHOBLIE TPaHuTO-THEeiCH. Ha Menpmmx ray6nnax (cBogoshe yacTn KyIo-
JOB) MHPOKO Pa3BUT THAPONMWS MOJEBEIX IMOATOB W MyCcKOBUTO00 pa3oBaHme
B NerMaTHTH3MPOBAHHBIX [MTAHTOMHTMATATAX.
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E.O.MEILHHRKOR, I. A.EE.&ILJIIAH, .M. COR0OJ O B,
H H MEIBHHREORBA

®UJIOTEHE3 MYCKOBHUTOBBIX MECTOPOKIEHUIT YPAJIA

JeranbHoe reosormieckoe KapTHpOBaHMe MYCKOBUTOHOCHEIX KOMINIOKCOB
Cpenmero u [0smoro Vpana (Keitnsmam, 1963a; 19636; Measrukos, Mennun-
kopa, 1966) ¢ memompsoBaEmeM NAHHEIX O APYTHM MEIMATHTOBEIM IIPOBIHITHAM
Co103a MO3BONAIOT BHACHUTH OCHOBHEE 3aKOHOMEDHOCTH DA3MEIIEHHA Myc-
KOBHTOBEIX IIETMAaTHTOB Ha ¥ paie.

Bee mecropommenns MycKoBATA PACIOJIAral0TCH TOABKO B IPELEIax THEMH-
COBO-MUTMATHTOBHIX KOMIIEKCOB, 00HAKAIOMAXCA B AAPAX CTPYKTYP TPETHEro
HOpsAJAKa, NPUYPOICHHBIX K IJIABHKIM PernoHAIBHHIM MOXHATHAM Y PATLCKOTO
noaBmHOr0 mosca — Ilenrpansuo-Ypansckomy, Bocrouno-Ypamsckomy u
3aypaascromy. Hambomee tumuwummvum spasiotes ydaseiickmii, CHICEPTCKO-
MIBMEHOTOPCKEI, maalbbK-KaparafiCcKuii M MapHUHCKHE T'HEHCOBO-MATMATH-
TOBELIE KOMIUIEKCHI, T[[e COCPEJOTOYeHO0 OOJNBIIMHCTBO WM3BECTHHIX Ha Y paie
mecropoxiennii myckosura (Coonmsmoropekoe, BepryTnmckoe, Aroppsmm-
ckoe, ITongrerckoe, Mlymuxmucroe, Oaprmacroe, Exaunsank mp.). B erpoe-
HUH THEHCOBO-MHTMATHTOBEIX KOMIIEKCOB ¥ pPala BEIIEISAETCH 1(BE OCHOBHEIE
CTPYKTYDHEIC efUHMNE: 1) rHeiicoBoe APO, CIOKEHHOE IO3J(HENPOTEPOBOii-
CHUMH, peje HH/KHeNale030HCKHMA 0Ca0YHO-BYIKAHOTEHHKIME TOPOIAMH
u 2) crannesoe ofpaMienue, mpejicTABICHHOe CepHeil 0CAOMHEIX, IPeHMyIe-
CTBEHHO TePPHUIeHHHX 00pasoBaHmil masieosoiickoro Bospacra.

Jloramusanuss MyCKOBHTOBEIX MECTODPOMKICHMIA B IHEHCOBO-MHTMATHTOBEIX
KOMINIGKCAX ONpPeleNAeTCaA IATOIOTHIYCCKIM, CTPYKTYPHO-TEKTOHHYCCKHM W
MeTaMOpPUIECKUM MeTajoTeHmIecKuME (GakTopamu. Ilpm srom (arTop pe-
THOHAJBHOTO Me'ramopq‘maMa HABJIAETCA BeAyIUM, OIpeaenss MUHepareHH-
9eCKYH0 CHeNUaJN3aIHI0, IeHeTHIeCKHe O0COOEHHOCTH M NPAKTHUECKYIO IGH-
HOCTH MECTODOKIeHHIT.

Buyrpm KoMmIeKcoB MyCKOBHTOBHE MECTODO/KICHHA (QHKCHPYIOTCS
00BITHO B 'HEHCOBEIX ANPAX U JHIIL B HCKIOYATENBHO PEARHX CAYIAAX OTMe-
HalTCA B CAAHIEBHIX 00pPAMJIEHHAX IHEHCOBEHIX KYHOJ0B (MECTOPOIKICHHs
HRymrymraackoe m ropsr Kykymza B ydamneiickom xommiexce). B raeitconsx
ALPaX MYCKOBHTOBLIE MECTOPOKAEHUS PACIOIATAIOTCH HA KPHIIBAX AHTHRIH-
HaJlel, OCHOKHAKNMAX AHTHKINHATBHEE CTPYKTYPH TPEThero MOPAIKA, KOH-
LeHTPUPYACH B OCHOBHOM B 30HE COWIEHeHHHA IHEiiCOBOTO ANpA U CIAHIEBOTO
o0pamieHus.

IIpoMBIIITe AL MYCKOBAT B THeHCOBO-MHTMATHTOBLIX KOMIICKCAX Ypaxa
BCTPEYAeTCs1 B MEIMATHTOBHIX KMJIAX M B 30HAX MHTEHCHBHOM IePeKpHCTAI-
JN3ANAN, HAKIaJhBalIeiici HAa HEKOTODHE pPa3HOBHIHOCTH MHUTMATHTOR.

XapaxTepHHIMHA DPeCTABATEISAMA MePBOI TPYIIbL 00 Pa30BAHMI ABITIOTCH
At NeNe 1, 4, 25 m ip. CariopAAOT0 peKoro MecToposkenns B yaeiickom raei-
COBO-MATMATHTOBOM KOMILIEKCE, & TaK/Ke MHOTHE ;KHJE CHICEPTCKOTO W 7Ka-
GRIR-Kaparaiickoro KOMILIEKCOB.

ITo mopomormaeckum 0COGEHHOCTAM CPOIH IErMATHTOBBIX JKIII BRI IS~
H0TCA HECKOJIBKO DPA3HOBHAHOCTEH — JIMH30BHIHBIE, ILIACTHHUYATHE H YeTKO-
BUJIHGIe ;KHIGL. PasMeps merMaTmToBBIX ofpasoBammil KpailHe pasimIHH, OT
MEIKUX WHBeRIUN A0 Uil maumHoir Gomee 100 M mpm mommoctm 5—10 .
o oTHOmMEHMO K BMENIAIOMUM IOPOJAM HADIONAIOTCA COTIACHEE CO cllaHIe-
BATOCTHIO, HPOROIBHO- H IONEePEeTHOCEKYINMe KUK, Bce IerMaTuToBhe
IIIBI, MCKITI0YaA HauboJee NO3[HAE MOMEPEYHOCOKYIINe, HE MYCKOBHTOHOC-
HBEIE, IMEI0T 3aKOHOMEDHOE CKRIOHEHHe Ha I0T0-BOCTOK.

B crpoermm merMaTHTOB IPHHEMAIOT YYAaCTHe: [OJEBHe NITATH (annbuT,
OIUTOKIA3, MUKDPOKIWH), KBApI[, MYyCKOBHUT, GHOTHT, ATTPOSIUIOT, ATATHT,
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rpaHaT, TYpPMAaJuH, SOUI0T, poropas oOMaHKa, (epriocoHNT, KOIyMOnT, chen,
pyTHI, MIBMEHHT H [p.

Ilo BospacTy m mpeo6ragaEnio MOIEBHIX LINATOE PABIHYAIOTCH J[Be I'PYIIIHL
OerMATHTOB: PAHHEE, IIATHOKJIA30BEE, COTIACHEE W NPOX0IbHOCEKYIHEe CHH-
KIHEeMATHYeCKHe NerMATHTHL | TPYNIOEl W Ho3JHue, MAKPOKIXHOBLEe, 00BYHO
HONepPeYHOCeKYIue MO3[HeCHHKUHeMaTHueckue mnermarnTel [l rpymms.
CyllecTBeHHO IIATHOKIABOBLIE IIEMMATHTH, B KOTOPHIX COfleP/KaHUE ILIATHO-
kaaza jocruraer 50% (B Tom uymeae ansbur cocramiaser oxoxo 30%), aBua-
foresi MyckoeaToHOcHEME. Onn oforamenst kpapieMm (40%), pymHsME MuHEe-
pazamm (MOIMGNEHHT, DHPPOTHH, XAJABKOIMPHT M Jp.) M BCErja cofep/KaT
HTTPOAMHAOT U (eprioconntT. MHUKPOKIHHOBLE NEIMATHTH SIAIOTCA HEIPO-
MEIIIZIEHHEIMA W, KPOMe DPA3HHLE B COCTABE IOJEBHIX NIIATOB, B HAX COjlep-
JRUTCA B MeHbHIeM Kojmdectse ksapi (30%) m coBepmeHHO OTCYTCTBYIOT UT-
TPOIUUAOT, (PePriocoHnT.

HamnbGosee pacmpocTpaHeHHEIME CTPYKTYPAMI MYCKOBUTOHOCHEIX TEJ fB-
JA0TCA HerMatomjgHas, 0jl0okoBasg 1 pasHooOpasHbEE CTPYKTYPHE, 06ycios-
JIeHHEIE IIPONECCAMH NePeKPHCTANIN3ANNN W 3amemenus: (amabiacro-1mojaoc-
yaras, OuaokoBo-gmabracrmgeckass W JAp.). TeKCTYpH . KHI— ydyacTKoBAs,
YIACTKOBO-30HAIBHASN, IOJIOCUATAS — YHACJIEJOBAHEI WMMHU, OUYeBHIHO, OT
ACCHMIITPOBAHHLIX BMEMAOIUX IOPOJ, MHOTOYHCICHHBIE PEJIHKTHL KOTOPHX
ouu copep:xar. HecaomoHocHEe merMaTntel umMenT Gollee IpocToe CTPOEHHE.
IMupoxo pasBUTHIMA CTPYKTYPaMH B HEX SUIAIOTCA I'PAHATHAs, amorpadmde-
cras, G/JoKoBag, MATHUCTO-CcerperanmoHHas u Ap. Tercrypa X o6EYHO Mac-
CHBHAs U 3HAYATENBHO pexie yIacTKOBas.

OciojileHeHne YPe3BHYANHO HePABHOMEPHOE, HOCHT SBHO HAJIOKEHHHIT
XapakTep W HepelKo BCTPEYaercs He TOILKO BHYTPH HerMATHTOBHIX Tel, HO
W 3a WX TpefelaMH — B MUTMATH3HPOBAHHHX BMEMIAWIIMX Iopofax. I pm-
CTAJIIE MYCKOBHTA I WX CPOCTKM HAOMIOHA0TCA B MYCKOBHTOHOCHBIX 30HAX
B BHJle Y3KAX I0JIOC, PACIOJATAIOMAXCA HapajiieldbHO CIAHIEBATOCTH BMe-
MAIAX TOPOJ W 3HAYATENILHO PejKke IMofJ YIIoM K Heil. BoapmmuCcTBO Kpyn-
HBEIX KPHCTAJJIOB MYCKOBHTA II0 HepudepHu oRpy:KeHO KaiiMoil venryitgaToro
MYCKOBUTA; HPH 9TOM OTMEYAeTCH HAJIMYINE DPEIUMKTOB OHOTHTA BHYTPH KpI-
CTAJIIOB B ArperatoB MYCKOBHUTA.

B kadecrBe mpmMepa 30H HWHTEHCHBHON IIEPERPHCTAJIM3AINM, HAKIAL-
BAIOMENICA HAa MHUTMATHTEL 110 CJIIAHO-KBADIEBHIM CIAHIAM W JPYrAM  II0-
pojiaM MOKeT CIYRATH MycKoBuTOHOCHAA 30HA No 3 CIIOAHOTOPCKOTO MeCTO-
PO/KIGHHA W 9acTh 7REJ CHICEPTCKOro KoMiuiexkca. MuHepanpsii coctaB My-
CKOBHTOHOCHEIX 30H TPAKTHYECKN WJIEHTHYCH COCTABY IEIMATHTOBBIX JRILI
H OTJIHYAETCA TeM jke cBoeoOpasmeM — OHE 00OTANIEHE aJab0MTOM W MHHEe-
pajiaMi, 3aUMCTROBAHHBIMH M3 BMEIIAIOMIMX IOPOJ: TPAHATOM, PYTHIOM, MO-
JuGIeHHTOM, HTTPOIMHIOTOM H JP.

TercTypHO-CTPYKTYpHBIE 0COGEHHOCTH 30H ONPOCNAIOTCA HX I'eHE3HCOM
W 3aBUCAT OT CTEMNeHM MATMATH3AINN H IepeRpHCTA/LIm3anum mopox. Mas
GOJNBNIMHCTBA YPAIBCKAX MECTOPORACHHI MYCKOBHTA XapPAKTePHBIMH SIBIS-
1OTCA MOCTeNeHHEEe NepexXofsl THOHYHHIX MHUTMATATOB B MYCKOBHTOHOCHEI®
30HLI, HEPEAKO IpPeACTABIAKIEE c000i TPy6Go3ePHACTHE HOI0CYATEHIE IO POJIH,
COCTOAN(Me M3 KBaPI-MOJeBOMTATOBHX JIWH3, IPOKIIKOB X 09KOB, YePeyio-
MUXCHA C MPOCHOAMI, B COCTABE KOTOPHX mpeofiafgaerT INIACTHHYATHIN 1 dUe-
oIy iT9aTeii MYCKOBHT.

Xapakrep 30H MYCKOBUTHSAIHH B TerMaTHTaX W B 30HAX WHTEHCHBHOI
LePeK PHCTALINSAAN, WX CTpOeHHe, (opMa KpPHCTANIOB MYCKOBHTA, TeCHAs
CBA3H €ro ¢ GHOTHTOM IO3BOJAKT TOBOPHTH 0 METACOMATHYECKOM 00pa3soBa-
HHM MYCKOBHTa 3a c4eT Oolee paHmero OmMoTHTA.

Wanomennsie 0coG@HHOCTH COCTaBa, CTPOGHMS U TEHE3WC MYCKOBUTOBHIX

HerMaTHTOB Y pajla sABIAIOTCA OCHOBOM A KPATKOTO PACCMOTPEHHA YCI0BMIl
HX JOKAIN3aIHM,
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Crparurpadmaeckoe moxoskeHnne B macroamee Bpemsa
GOJNBIIMHCTBO TE0J0T0B OMpPeesisieT BO3PACT IHEMCOBHIX KOMILIGKCOB IJIaBHEH-
MHAX MYCKOBHUTOHOCHHX paiioHoB ¥ parma (¥Ydameiickoro m Criceprexoro)
Kag pmomnajieosoiickmit (BepxHemporeposoiickmii). Hpurepmm Gonee Hm3Koro
OOPANIKA, TAKHE KAk IMPHYPOYCHHOCTH MYCKOBHTOBBIX MECMAaTHTOB K HEKOTO-
PHIM CTPATHT pAGHICCKEM TOPH30HTAM BHYTPH MO3THENPOTEPO30HCKAX TOJIII,
JUIA MecTopOsjieHuil ¥ paja MMe0T BTOPOCTEeNEeHHOe 3HAUYeHHE. IT0 00yCaI0B-
IIeHO TeM, YTO T'HEHCOBHE IOJA MYCKOBHTOHOCHEIX KOMILIEKCOB ¥ paja TpH-
CYTCTBYIOT B MOPOJAX OJHOTO H TOTO jKe CTpaTHrpaduIecKoro Mojpasaelenus,
HO HAXONATCA B PA3NWUHBIX MeTaMopfuUecKHUX yeaosmax. Ecrecrsenno, uro
M HAIDUMe WIH OTCYTCTBHE TErMATHTOB B KAMKI0M KOHKPETHOM Cjiydae CTOHT
B OpAMOI 3aBUCHMOCTH OT CcTemeHH Metamopduama.

TexTormuuecrue ycaosu s Pasmemenne MycKoOBITOBBIX MECTO-
POMICHNIT ONpe/IeIAeTCA IUNIHKATHBHEIMA U N3 BIOHKTHBHEIME J{HCIOKATIMAMA,
BeChMa THIHYHBIME JJA TIYGOKOMETaMOPPUI0BAHHLIX MYCKOBUTOHOCHBIX KOM-
INIEKCOB € HAOpsUKeHHON Texrommkoii. HaumbGoree wpymmbie MecrTopomienus
OPUYPOUYeHH K JOKAIBHEIM IOIEPETHEIM ePErndaM CTPYKTY]P, KOTOPHE YeTKO
RapTupylorca uamenenneM mpocrupanns Ha 30—90° mo ormomenuio K mpeod-
JajiaomeMy cyOMepuIHoOHATFHOMY 3ajlePAHUI0 MOPOH. ¥ YaCTRH IIOIEPEUHBIX
nepernfoB CTPYKTYP OTYETIHMBO (HKCHPYIOT IOABH/KHYIO 30HY, HOPOCTpPaH-
CTBEHHO COBIIAJAIONIYI0 ¢ KOHTAKTOM IHEHCOBOr0 AApa M CJAaHIEBOTO 0Opam-
aenus. VIMeHHO B TaKHX 30HAX MCKIIOYHTEIBHO IMHPOKOE PA3BUTHE MOJYIHIa
OYKOBAA M IOJIOCUATAS MHTMATHBAIHA THEHCOB, aM(UIOIUTOB, CJIAHIECR.
ITn TeKTOHHYECKH ocaableHHEIe 30HBI HOAYCPKHYTHI, KpPOME TOTO, 0OMImeM
MUIBHEIX 00pasoBaHuil TPAHHTOHHOTO COCTABA, IOBBIIIEHHON TPEIIUHOBA-
TOCTHIO M HAJAMYMEM CAMHX HerMATHTOBHIX JKUJI CIOJKHOTO CTPOEHHS, B 9acT-
HOCTH MYCKOBHUTOHOCHEIX. SOHBI MMEIOT IIHPHHY OT NEPBHEIX JECATKOB CaHTH-
MeTpoB /1o 60 M M HpOTAMKEHHOCTH [0 IEePBHIX COTEH METpOB.

JImTonormuecKun# cocTaB BMemaomux mopo g My-
CHOBHTOHOCHBIE IIETMATHTHL 3aJIeTal0T CPeJiH IMOPO/] PABHOTO MIHEPATOTHIECKOTO
U XEMHYeckoro cocraBa. Ilpm srom pasimyen He TOJBKO COCTAB OTAEIBHBIX
TOPU30HTOB, HO H JAUTOJOTHS, W XUMH3M BMEIIAIOIHX KOMIIEKCOB MYCKOBH-
TOHOCHHIX paitoHoB B meixom. Tar, B Ceiceprcrom paitone oxono S0% mopo
BMEIA0IEero KOMINIEKCA IPECTABICHO MYCKOBHT-OMOTHTOBBLIMH THefcami,
a B ¥Ydaueiickom 60% npuxomures Ha amgubonuTsl u GwoTHT-aM(pub0IHTOBEE
rueiicsl. OHaKo, HECMOTPA HA TaKHe pPe3KHe OTAHYHSA B COCTABe MeTamopgiu-
YeCKHX TOJII, YCTAHABJIMBAITCA M HEKOTOPEE 00IIHe IS MEeCTOPOKIeHHIT
YPE{.TIEI 3aHOHOMEPDHOCTH JIOKAJHUIAUUN MYCKOBHTOHOCHBIX IerMaTHTOB B 110-
Po/laxX OIpejleeHHOr0 JHUTOJOIHIECKOT0 COCTABA.

Ha Cmogsmoropexoy, IlymuxupckoMm, ATropasiickoM W APYTAX MECTO-
POMRIAEHUAX NEerMaTHTOBEIE FRUIBL ¢ HPOMBIILICHHBIMA KOHI[EHTPAIHAMA MYCKO-
BHTa pacmojaraipTcsa HenoCpelaCTBeHHO B Myﬂ-KOBHT-ﬁHOTHTOBIﬂX MIarmoTHel-
cax, OHOTHT-MYCKOBHTOBBIX MHIMATHTaX, peme B MYCKOBUT-OHOTHTOBBIX
KBapIeBHIX ciaannax u ampubonunrax. [locaeqame B Takom caydae npespainens
B OYKOBBIe WIH I0J0CYaThie MHTMATUThl 1 OHoTHT-ampuboJOBHIE mIarmo-
THEHCH, B COCTABE KOTOPHIX CYUIECTBEHHOE MECTO B3aHMMAKT INIATHORJIAZHL.
[Tpn uayvenum, passegke m 0TpabOTKe YPAAbCKEX MECTOPOKACHUI He OTMe-
YeHO HH OJHOTO CJydYad 3ajJeraHufd MYCKOBHTOBBIX IEIrMATHTOB MM IIOJICTH-
JaHUSA WX HEeU3MEHHBIMU aMOHIOIHTAME. Y CTAHOBIEHO, YTO B MYCKOBHTOHOC-
HBEIX pailomax ¥paja merMaTuThl ¢ NPOMBIMIEHHEIM OCITIOJIEHEHHEeM HUKOTra
He HabI0aoTcs B MHKPOKIHHOBHIX THeHcaX M B TPaHUTO-THeilcaX — HOpo-
Jlax, cojepsRamux GOJBIIOe KOJMIECTRO KaJnfd W BOOOHIE TOJEBHIX IINATOB.
MycxoBnToBbie HErMATHTH TAK#e HEe BCTPEYAIOTCH B HOPOAAX C BHICOKHM
COfepsRAHIEM KBapiia. JTH JlaHHbIe HAXOAATCSA B COOTBETCTBHE ¢ MaTepUaiaMii,
moaysenasiMu B. C. Cvmpropoii, B. A. BaGommusiM @ IpyruMm HeclaepoBa-
TeIAMH [0 merMaTuToBEIM moiaam Mamcroro m Kapeno-Koasckoro permonos,
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KOTOpbHie ITOKA3BIBAIOT, YTO MYCKOBHTOHOCHEIE IEIMATHTHL 3aJIeraloT Cpejn
OPO/, OTBEHAIONMX M0 XUMHYECKOMY COCTABY CAEVIOIHM YCIOBHAM: COfep-
smapne K,O me Goxee 4%; Fe,0,4-FeO-+MgO ue oxee 14%; SiO, ue Goiee
75% (DBadommu, 1969; Huxamopor u jap., 1971).

DaxTop peruoHaAaIbHOTO MeTaMop uama. YIuTHBasA
OTCYTCTBHE CBA3H MYCKOBHTOBBLIX IIETMATHTOB ¢ KaKHMH-JN00 HMHTPY3HAMH,
eCTeCTBEHHO IIPEAIOJOUTE, 9TO COCTAB M CTPYKTYPY BOSHUKAIOIIMX B HHX
MHHEpPAJBHEIX AcCONMAINil ompejeIdaeT He HBOJIONHA OCTATOYHOIO MarMaTH-
YECKOT0 paciiaBa, a TepMoJHHAMHAYECKHEe YCJIO0BUA PerHoHATBHOTO MeTaMop-
(uaMa 1 CONPOBOKIAIOIIHE €0 METACOMATHYECKHE IIPOIECCH.

Marepnaiisl, ToJyYeHHLIC IPH H3YYEHHN YPAJIBCKEX MECTOPOMKICHHI Myc-
KOBHUTA, CBUAETENBCTBYIOT O CYMIECTBEHHONW POTH PETHOHAJIHHOTO MeTaMop-
(EaMa BHICOKHX jiaBjeHnii B mpomecce o6pa3oBaHEA MYCKOBHTOHOCHBIX HMEeTMa-
tnroB (Measaukos, 1972), gro paccmarpupaercs ma npmmepe ydanelickoro
IHEICOBO-MATMATHTOBOT0 KOMILIEKCA.

B uncropum meramopduueckoro paspmTHA H9TOr0 KOMILTEKCA MOKeT OHITH
BEJIGIEHO HECKOALKO atamoB. llepemit aram meramopdmama, mo-BHEMOMY
COOTBETCTBYIOIMIL TpaHyIuTaM ajjianckoit ¢anuu raybuasocTn (maparexe-
BHCHI, BRJIIOYAIOIINE THIEPCTeH, AHOINCH/, aJlbMaH/MH-OIHPOMIOBLIT TpaHar),
OPOABWICA TOJIBKO B MOPOJiax rEeicoBo-MurmMaturoBoro axpa. Meramopduue-
CKUE TPOIEecChl, KOTOPHIE MOKHO YCJOBHO OTHECTH K CJEAYIONEMY oTamy —
npeofpazoBaHUI0 TEOCHHKIMHAIBHLIX CepHil prdes M HIKHET0 Haleo30,
0OpaMIAIONX B COBPEMEHHOMR CTPYKTYPE MUTMATHTOBOE SIPO, — IPOTEKAJM
Ha YpoBHE 3eJIeHOCJaHIEeBoH ganun. B cBasn ¢ quannponjiHeIM e peMenieHneM
MHIMATHTOBOTO SJpa HOPOJBL IOCJEAHeTO IpeTepleln HAJ0MKEHHLIH Mera-
Mopdusm B yeiaoBuax amgubonanToBoi Qamum, mMopojsl ke CIaHIeBoro obpam-
JIeHHWA WCHBITAJH 30HAJTBHEI nporpeccuBublil Meramopdusm. [Ipn arom kapruna
meramoppuueckoir 3oHadbHOCTH B oOpamiaenum ydaneiickoro MurMaTH-
TOBOTO KOMILIEKCA OcJoskHAeTcA Biamamnmem Isasmoro Ypajabckoro riaybmn-
HOTO pasjdoma, C KOTOPLIM CBA3AHO BO3HUKHOBEHME .TTHBCOHHT-I‘JHIYHO(IJ&IIOB]JIX
acconuanmii M HKJIOTHTOB.

Muapnan Gamusa B MeTaIIOTeHHYECKAd CHEIMAJH3AIMsA TIEPBOTO dTaia
meTamopduama wemssecTnn. MoiKHO JHINL CKa3aTh, YTO ¢ HTHM MeraMopQua-
MoM OBLIO CBA3AHO 0OpPa30BAHHE FKUJIBHBIX IDAHUTOB M HEKOTODBIX DPa3HOBUJ(-
HOocTell mermaruroB. G B€JEHOCHAHUEBHIM  MeTaMOp(PU3MOM  T@OCHH-
KIMHAJBHBIX cepHil cBfAsaHo oOpasoBaHmWe KUJI THTAHTO3ePHHCTOTO KBapIa.
Caoskublit MeTaMop(uaM TPeThEro 9Tamna, BRIYAIIIANE B cefs Menyio rpyrmry
TeoJOrHIecknX coOBITHIl, IpHBeJI K OpeofpasoBaHUI0 PAHHHX KHJILHBIX ¢a-
muit. C 9THM DTAmOM COTNPAREHO, B YACTHOCTH, BO3HHKHOBCHHE TPAHYJIHPO-
BAHHOTO KBapIia 3a CYeT pekpHCcTa/UIM3allny paHENX KBapuessx sunia. Perpec-
CHBHOII cTajmeil aroro srama meraMopdusma ompejelsercs MOABIeHHe paa-
JUYHBLIX THIOOB KHCIOTHOTO Bhiledaunsanma. He meriawodeno, uro meraMmop-
¢usm B 3omax ma3GHTOIHEIX jaBiennit B6an3u l'masnoro ¥Ypanbckoro rayGma-
HOTO pasjoMa 0OKa3LIBaJl OLpeeJIeHHOe BJIHAHNE Ha 06IyI0 HeTporpaguiaecKyio
9BOJIIONMI0 KOMIIEKCA M ero MHHepareHmueckyio cnemuannsaruio. Ilo Bceit
BEPOATHOCTH, C 3aRJIOUNTEIBHOI perpeccuBHoll (hasoil JaHHOTO DTaIa CBAZAHLI
mMetaMop(uyecKne W3MEHEHHsd, 110 YPOBHIO OTBedalolne 3eJeHOC]aHIeBoil
dannm, KoTopeMH 06yCcIOBIeHA HE3HAMATE/NbHAA PEKPUCTAIIM3AINA METACO-
MaTUTOB U MX CyabQHUIHAS MHHEPaIR3aIHA.

IIponece gopmupoBanna MErMaTHTOBEIX TeJ HOCHI JUIHTENBHLIL H CJOMK-
HHi xapakTep. AGCONIOTHBIL BO3pacT JIPEBHUX HEMYCKOBHTOHOCHBIX IIerMa-
TATOB, OLNPEeJeNEeHHLIT Imo mojessM Immaram u urrposnupory K-Ar m U-Pb
merogamu (Munuees, 1959; Osunnauros, 1963), cocrasaser Goxee 1 mapx mer
W IOJHOCTHIO COTJIACYeTCA ¢ TeOJOTHYeCKHMH JTAHHBIMH, YKA3BIBAIONMMH HAa
JOKAJU3aIHI0 [IerMaTHTOBBIX JKHJ B IOPojax BepXHENpoTepo30icKOro BO3-
pacra. G offHEM U3 IO3JHUX PErpecCHBHLIX METAMOP(PUYECKUX HTALOB CBABAHO
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ob6pasoBaHMe KPYOHOKPHCTATIHIECKOT0 MYCKOBHTA, TIABHLIM ofpasomM Mera-
COMATHYECKUM NyTeM IpH 3aMmelleHnH (Golee paHHeTO OHOTHTA M BechMa
cn1abo mposABIeHHOT0 00PAa30BAHEs MYCKOBHTA B pe3yibTaTe THAPOIN3A Iole-
BEIX IIIATOB (KBAPI-MYCKOBHTOBBIA KoMIuTeke). AGColoTHER BO3pAacT Iac-
THHYATOr0 MyCKOBHUTA, onpefelennnit K-Ar wmeromom, cocraBaser 350—
230 murm mer.

Taxum o6pasom, 3aBHCHMOCTB IPOCTPAHCTBEHHOTO IMOJOMKEHHS I OpYIHX
0COOeHHOCTEi IerMaTHTOBLIX TeX OT (ANUAIBHOTO YPOBHA PEeTHOHAIBHOTO
MeTaMopgu3Ma CBUIETEIBCTBYET 0 ero BeAyINel PO B IpoIecce BOSHAKHOBE-
HHS W 1peobpaszoBaHus MYCKOBHTOHOCHHIX I€TMATHTOB, KOTODPBIG OTHOCATCS
K NaJHHTeHHO-METACOMATHICCKHIM MEeCTODOAKIEHHAM OPTOMETaMopP(IIecKoro
kiacca (Coroson, 1970a).

H.E.EOCTHE, A.B. MHJOBCEHH, B.H. PELZOP OB
MYCROBHUTOBBIE IEI'MATHTBI MYTI'OJKAP

B npepenax Kasaxcrarckoii wactn Ypaaza B mocegnaue rojisl BHABICH AL
noMei MyCKOBHTOBEIX, PeIKOMETANBHBIX M XPYCTAJCHOCHHIX I'DAHATHEIX IeT-
MaTHTOB. MyCKOBUTOBBIe IerMaTuTH 06pasyioT MOJA ILIOMAIBI0 7O HECKOIh-
RIX TECATKOB KBAJPATHBIX KUJIOMETDOB K IIPEICTABIEHBI OJUTOKIAB0BEIMIL
U MHRPOKJMH-0JMTOKIA30BEIMU Pa3HOCTAME OOLIYHO C IIPOCTOH 30HAIBHOCTHIO
(Rapacaiickoe, Mmaricaiickoe, Tynencaiickoe u ap.; puc. 1). Opmmm u3 -
NHYHBIX T0Jeil MyCKOBUTOHOCHKX IerMaTHTOB apiserca Kapacaiickoe moue.

Rapacaiickoe moie MyCKOBHTOBEIX MerMaTHTOB DACIONOMKEHO B I0MKHOI
dactit Myrogaperoro MeraHTHKIUHODHS B BEPXOBBAX pEKH Kapacai,
aesoro nparoka p. Hler-Wprus, rae mermatutsr JoraamayioTea cpeju GuoTH-
TOBBIX, JIBYCJIOMAHKX MK aMYUOOTOBBIX I'HEHCOB 0KHOMYTO/KapCKOI cepmu
pudest, MeramMoppusoBaHHLX B yeaoBuAX ampubonmropoir pammm. B erpyk-
TYPHOM IIJIaHE HerMaTHTOBEIE JKUILL HTOTO IOJA 3ajeTraloT B OCEBOI 9acTH
OAHOMMEHHO aHTHRINHANbHOE cTpykrypsl [11 mopsigka. Pacmpesenenne ner-
maruTos B Hapacaiickom mose kpaiine HepaBHOMOPHOE — OT eHHNIHEX FRII
A0 OTAEJABHEIX YYaCTKOB, I/lé HACHBIIIEHHOCTh IErMATHTOR poctaraer 5—38%
miroman. Pasvepsr merMatuToBsIX KU pasianunsie — ot 10 10 150 v B JUIAHY
1 or 0.5 go 8.0 m mo mommocru. IIpeoGramaior smuns ¢ pasmepamu 20—40 M
B umEy 1 1.5—8.0 M mo mommocru. ITo Mopdorornueckum mpuaHakaM BEITe-
JAKTCA JKIIB HeNPaBUILHON (OPMEI, JTHHB0BHIHEIE, YTKOBHIHLIE W JKUIO-
o0pasHbie.

IlermarutoBsie Temxa, copepiamme MyCKOBHT B IPOMBIILIEHHEX KOHIEH-
Tpanuax, o0sYHO ABIAWTCA AuPPepeHnHpoOBaHHHMA WK CIabo nuddepenn-
POBAHHLIMH, IIPH DTOM 30HATBHOCTH XapaKTEPH3YeTCA IOCIIe/0BATEIBHOM
CMEHOH CTPYKTYDPHEIX DPasHOBHIHOCTEH IIErMATHTAa OT KOHTAKTOB K IEHTPY:
ANIMTOBAIHAA — rpaduieckas — merMATOHAHAA — KBapmesoe axapo. OxHaro
TAKas 30HANBHOCTH LPOSBIAETCHA JIWIMIb B OTIeTBHEIX JRHJIAX (CHMMeTpPHYHO-
30HAJXBHAA TeKcTypa). “ame mabmojaercs yd4acTHOBO-30HANBHAS TEKCTYpA.

Munepanpmrtit cocras mermaturos Kapacaiickoro mois, kak m Boobe
MYCROBHTOHOCHBIX IerMaruros Myromxap, oxmoo6pasHblil (MUKPORIMH, 0JI-
POKIa3, KBApI, MYCKOBHT, TypMaluH, OHOTHT, rpaHAaT, ANATHT, IHPKOH,
MOHAIUT ¥ KceHOTHM). [lo COOTHONIEHWI0 MOJEBHIX WIMATOR Pa3IMIAIOTCA
IUIArHOKJIa30BEIe, MHKPOKIMH-IUIATAOKIA30BEe, IAIHOKIA3-MAKDPOKINHOBHE
U MHUKDOKJIHHOBHIe NETMATHTHEl, UTO ABIAETCA BaJKHEIM MTOMCKOBO-ONEHOIHBIM
KpHTepHeM, TaK KaK IJIATHOKIA30BEE W MUKDOKIMH-ILIATHOKIAB0BEE MerMa-
TUTHI, KOJU4YeCTBeHHO He npesbimatomue 10% obmero 4meixa merMaTHTOBHIX
st Hapacaiicroro mosts, ABIA0TCA HanGomee MepPCHeKTHBHBIME HA MYCKOBUT.
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Puc. 1. Cxema pasmemenus nermaTHToBhIX moieii Myromwap. (ITo: H. E. Kocrng).

1 — OTINOMEeHHA Me30KaliH030MeKOro MOKPOBHOTO 4exJja; 2 — BYJIKAaHOreHHO-0CAX09IHbEIe N TePPHTeHHO -
#apOoHaTHBIE OTVIOMKEHUS KAMEHHOYrOJbHOI'0 BO3pacTa; 3 — BYJHAHOTEHHO-OCAZ0YHbBIC OTIIOMIEHHA HIH-
Hero-cpemHero Mane03on; 4 — rHefCOBO-CIAHIeskl KOMIIEKC MOBIHEr0 IPOTeP0aod (OHOTHTOBEE B GHOTHT-
ampubonopsle rHeHCH U IMIATHOTHEeNCH, ANNIATO- H T'PAHUTO-rHeHCH, aMHOOJIUTHI, KBAPIUTE H CJIIONA-
#ble CJAHIBl); 5—10 — rPAHATOMAE: 5 — GOPIMHCKOTO, 6 — AKMAHCKO-IKYCHHCKOro, 7 — KaldpakTuH-
CKoro, & — TuxlyrakcKoro, 9 — Tanuwicaiickoro, 10 — OOpPCYKCARCKO-IIOTHHCKOr0 KOMIIEKCOB; II1 —
HHTPY3HN rabipo-nupoKceHAToBON Gopmarun; 12—15 — rpaHUTHBIE TErMaTUTh: 12 — MYCKOBHTOHOCHBIE,
13 — pefKoseMenbHBle H DPeIKO3eMellbHO-peJHOMeTallbHble, 14 — pelKoMeTajbHble, 15 — XpYyCcTalleHoc-
#Hble; 16 — IeJoYHble MerMaTuThl; 17 — ra6opo-nerMaTuTsl; 18 — IDAHMIBL CTPYKTYDPHO-(OPMALMOHHBIX
30H. 1 — Tarmio-MarHuToropckmii mporud (3amagHo-Myromsxapekuii MerasTHKIWHOpmL); II — Boe-
TouHO-Y panscKoe nojaATHe (Myrorkapckuit MeranTugiaugopni); III — BocrouHo-YpaibCKulli nporud
{Mprusckmii MeracmHKnmHOpPHIE); IV — 3aypaasckoe mnomaatae. Iugpa e xpyicke — MerMaTHTOBOe
modae: - Kapacaiickoe (1), Bepxue-Hpruackoe (2), TurbGyrarcroe (3), Haitpaxruackoe (4).



Conepskanme MyckopmTa B TErMATHTOBHIX FKEIAX DABINTHOE M MOKET
pocrurath 8—15% oGbema mua. B mepmpdepenmupoBaHHEX Kummax MHEpPO-
RIHMH-ILTArHOKJIA30BOT0 COCTABA MYCKOBHT BCTPEUACTCA OT MEJIKOUeIIyiiua-
TOTO 10 KpymHOUemyiidaToro, pasmepom mo 400 cm?, mpm copmep:kammm or 2
mo 35 xr/m’. B mommommdepeRnupoBaAHENX IErMATATAX CYNECTBEHHO ITa-
THOKJIA30BOTO W MHKPOKJIMH-INIATHOKIA30BOTO COCTaBa mpeobiamgaeT Kpynmao-
DJIaCTHHYATHI MyCKOBHT. ¢ comepianmeM 1o 70—80 xr/m®. Ilo cremenn BCTpe-
TaeMOCTH B IeTMaTHTaX mpeobragaer MyCKOBHT N3 KBAPI-MYCKOBHTOBOTO 3aMe-
MAIOMETo KOMIIeKCca, KOTOPEIl M IpejonpesenseT BO3ZMOKHEIE IIPOMBIIIIEH-
HEIE MepPCHIERTHBLL MeCTOpOk/eHnA. MYyCKOBHT M3 merMaToMpHOH CTPYRTYpHI
BO MHOTMX CIy4asX aepopMHDOBAH, M3pPesaH TpeIMHAME, 006Ja1aeT elbpda-
TOCTEI0, UTO CHHKAGT ero IPOMBIIIIEHAY0 IeHHOCTE.

Heo6xommmo ormeruts, aro mekoropsie mermaTutsi, CofiepsKaIme KpynHbe
OIOKE MUKDOKJINHA WM OJMIOKIA3a, MOTYT CAYAUTD MCTOMHIKOM KepaMuie-
CKoro cuipbs (Gacceitnsr pex Hapacaii, Muaricait, B Mesaypease AxracTs—
Ecexman, nesoGepembe p. Kapabyrar u apyrue MecTa). _

Ouenb unrepecHsie jjanAble GHIIH TOJYYEHE IPH HCCICOBAHMN 3HATCHMI
H30TOmHOTO Bo3pacra. Tak, mepBrie OT/ebHEIE ONPEECHNAs H30TOIHOTO BO3-
pacra mermaruroB Myrommap Geurm cueramst M. A. Tappme m xp. (1960),
sateMm A. B. Mumosexum u K. I'. Kroppe (1965) u apyruvu. B 1969 r. TaH-
HbI€ 10 HB30TOHHOMY Bo3pacTy mnermMatuToB Myrommap 6mim  0606IeHE
0. A. Bypmunei n B. JI. 3pepesnnm (1969). B mocmeame TOfBI HAME GLIII
TOJMyYeHbl HOBBIE pajuodormdeckme pamspie (rabua. 1, 2). Kax mnoxasanm
9TH HCCJIE0OBAHNS, W3OTONHEIA BO3pactT mmerMatuToB Mumdsicaiickoro mois
H APYruxX OerMaTuToB B JeBofepesbe p. YIABITANIBK mveeT sHadenng 520 —
570 mum Jer, a m3oTOHHKI Bodpact mermaruros Tyuxencaiickoro u Kapacaii-
CKoro moaeii omenueaercsa B 350, 400 mo 460 mum mer.

Tadoaumma 1

SHAYEHHS BO3PACTA ErMATHTOR, ONPE/IEICHHOT0 N0 MYCKOBHTY
Tyaencaiicroro m Muabicaiickoro noneii 5 H0xubix Myrozpxapax

orgg;ﬂ,a Meero BasiTHs K, % ATzoags %o | ATUX1077, njr I{:'?;pﬁf:‘
K-530/1 | p. Tyxencaii, xanasa 530 7.85 1§é ggé 394 +4

K-545/1 Tam sxe, » MUSAG (R 4T 335 gggﬁ 397413
K-367/1 P. Munsicaii, B 36T 9k 3’.&1)2 ggg 539440
K-337/1 Tam sxe, » 337 17.96 %S ggg 541 424
K-393/1 | Tam sxe, » 3931 740 }12 ggg 55530
K-427/1 | Tau sme, o B 73 gfg 528415
K-409/1 Tam sxe, » 409| 17.84 1235 gzg 57620

ITpumeuanue, Onpenersenus puimonHens A. I, Tpesnosoit B maGopartopiu Te0XpPOHOIIOTIIE
YpanbeKoro reodornuecKoro yrpasieHis.

Comocrapienme Bcex HMMEONMXCHA B JHTEPATYPe BHAYCHHH WBO0TONHOTO
Bospacra mermarutoB Myrommap mokasamo Ha puc. 2, ma KoToporo ciemyer,
9TO B/eCHh MMEETCA HEeCKOJIbKO BO3PACTHBIX (IIMKOBY IerMatuton: ~520, ~460,
~425, 380—370, 310 u 280—270 mum mer. Ilpm oToM CpaBHHTENBHO HEMHOTO
8HAYCHUI H30TOIHOIO BO3pacTa NPHHAIEKHT KalefoHCKo# smoxe (460—450
1 430—420 mam Jer), a rIaBHEE STANE TrMaTHTO06PA30BAHNA COOTBETCTBYIOT
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Ta6auma 2

3HAYeHNs BO3PACTA NMECMATHTOB H BMEIAIONINX HX HOPOJ
Kapacaiicioro nomst B K:mubix Myropkapax

I : ; G50 AAE L : :
o G o T — x, 4o ATigre| Scfo, | Bospac
I-Hap. IMoaesoit mmar p. Rapacait 0.6 200| 17.90( 395410
I1-Kap. | Myckosur Tam e 8.0 | 1.70 | 208.53 | 349410
192/1 » Hanmasa 192, ran. 3 M 4.90| 1.5 | 200.84| 525-+15
209/1 » » 209, ra. 2.5 m [ 6.77| 2.0 [222.49 | 43010
H-2 » » 2, m. 14 6.58 | 1.0 | 189.74 | 384410
H-11 » » 145 6% 7.30( 2.0 |227.86| 410+10
H-13 » » 13, tm. 1.4 m |7.60| 2.5 |230.55| 400410
21-1 Mugrporinun v | CeB. 21, T, 13 M 7.58 | 1.6 |161.82| 290+-10
H-15 MycKoBuT Hanasa 15, ra. 4.8 m 7.25 | 2.50 | 186.51 | 344410
PlIlI/4 » Pacceaka myppa N 4, 7.20| 1.1 |257.04| 460+15
. 16 m
19/2 AmduGomonstii rreiic | Ckp. 19, 1. 32 M 2400111 1.5 76.61 | 494415
21/2 Buornt-amfubonossii | Cxs. 21, ra. 15 M 148 | 3.0 | 38.84| 432+10
THee
Mpumeuanwe, Onpeperennd semomaHensr B. 1T, CTpumEonsiM B naboparopun  ITHUTPHA

Munreo CCCP. Or"ocnTenbuan omniKa onpemenenna K + 1%, Aproum onpegensica MeTogoM H30-
TOMHOrO pasfap/icund W3 HABeCKn 4r, oWNOKa ompemerenus - 1.5%,. KOHCTAHTH, MCIIONbI0BAHHEE npu
pacaere Bospacra: Ap = 5.57 - 10~ ner—!, Ag =472 - 1070 mer—!,

panperepuuackoMy Bpemenn (380—370 mum ser) um ocoGemmo KoHIY rep-
nuacKoil amoxm (280—270 mum mer).

Homuiexe reojormieckux m reoXumMmueckux HaGIIOIEHENH Kak 6ynro 6B
IOKAasHBaer, 4T0 IPOMeCcCH HerMaTHTH3anmm Myro/skap cBsS3aHEl ¢ Ipomec-

CAMH MeTaMopuU3Ma H IPANUTH3AIMHE, O UeM CBUETEIBCTBYIOT CJCLYIOIIHE
daKTH.

Konuvecmbo obpasyol
N
T

-

T

700 maH, nem

T

Pue. 2. Comocrasrennme 3mauenuii BospacrTa nerMaTHTOB Myromxap.

200 J00

CocraBneno Ha 0CHOBANUYN 76 aHATIM3O0B, 110 TAHHHIM anTopos, A. B. Mumonckoro n K. I'. Kuoppe (1965),
I0. A. Bypmunan B. JI. 3sepena (1969), M. A, TI'appuca u gp. (1960), B, H. Jlennmx,H, IT, ITosiomMmaps
(1966) wu JI. C. Jlososoif.

1) MyckroBuToHOCHbE merMATHTH TPHYPOYCHH K aMpuboanTOBOM (amum
U HEHM3BeCTHHL BHE 30H rpaHuTmsanum. 2) Omm 0cobeHHO XapakTepHH [jad
JMHATOJOTMICCKH KOHTPACTHRIX cepuil MeTaMopuueckmx mopoj. 3) Mmorme
HOEerMaTUTLl He MMEIT KOpPHeH u Kakux-iu6o mposogmmkos. 4) Ilpocrupanme
UerMaTHTOB OOLITHO COBHAJAET ¢ KpPUCTANMH3AIMOHHON CJIAHIEBATOCTHIO
BMEIMAWIIUX KPHACTAMIUYECKAX IIOPOJK, NAajeHHe COBHAJACT C MALSeHEEM
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KPHCTATIH3ANMORHON CJAAHIEBATOCTH, a X CKIOHEHHe COOTBETCTBYeT JMHEeli-
HOCTH BMemaomux mopox. o) O6pasoBanne KBapi-MyCKOBHTOBOTO KOMILICKCA
TPOMCXOJINT KAK BO BMENAIOIMX MOPOJAX, TAK M B MYCKOBHTOHOCHBIX Herma-
tarax. 6) SHAYEHHA WBOTONHHEIX BO3PACTOR JUIA OIHMX M TEX Ke MHHEPAJIOB
HerMATHTOBBIX JKHJI M BMEIIAI0IUX IOPOJL OIHO | TO ke (MyCKOBUT, GHOTHT, MIK-
poxama). 7) Hauaxo raaBHEMIINX 9TANI0B TEKTOHO-MAarMaTHYECKO aKTHBA3ALII
permona cosuajgaer B Myromapax mo BpeMenu ¢ 06pa3oBaHHeM MYCKOBUTO-
HOCHHIX IEeMATHTOBHIX ;KWUJ, a 3aKIYHTENbHEE (asnl d9THX 3Tanos — ¢ 00-
PA30BAHEEM pEKOMeTaNbHEIX IermMarutos (puc. 3).

ALTH JIET
MO X N D TA I bl
PAIEMESO30MCIAS i 200t =
1 = - .
: 230 PEJAKOMETAJIbHBIE
NOBANEEPHUICKIN ] P— HEIMATHT LI
" NO3AHETEPUMIICKEHIT 1 200
. 2 A ) O - 31
TEPUMHCKAS L ¥ 350
PAHIETEPHIICKIN 3 (b gl il
400 L 400 MY CROBHTOHOCHBIE
NOBANERANELOHCEMI 1L | & =~ "“__“m”” i
NOBUEKAJELONCEIN T 990 7 0w ~450- 160 HEPMATHTEI
KAJEJOHCKAS Lot ot
; BAJELONCKIN - ° -
AHER 1 ; () LAl
L aal) ~ 0 =11 -
i BENACKMI D
BAHEAJILCKAA . GO0

Puc. 3. Conocrasienne riasHeiiinNx HTANOB TEKTOHO-MATMATHYECKOH akTmBHOCTH Myrog-
iKap co BpemeneM 00pa3OBAHHA IErMATHTOB.

1 — gTansl TeKTOHO-MArMATHYeCKOll aKTHEHOCTH BMELAIONUX [I0POl; 2 — dTalnkl nerMaTHTo00pasoBaHmnd,

Bee BhimeckasapHoe CBHIETEILCTBYET 0 ToM, 4ro obpasoBaHme IIy0oko-
MeTaMOp(HIECKHX HOPOX M IErMaTHTOB 0043aHO OJHOMY M TOMY jKe IpO-
neccy rpaEaTHsanmi. MoKHO IPeAmONI0KATh, YTO IerMaTHTE 06pasyoresa us
AHATeKTHYCCKUX BHILIABOK momoGmo ToMy, Kak »To mokasamo H. Memeprom
(1971) pas MurMaTHTOB M 9KcmepumMenTadbHO Rokasamo I'. Ilxaremom (1967).
IlermatnTel MoryT ofpas3oBaThCA KAaK METAaCOMATHYGCKHM, TaK M, IJIABHEIM
06pasoM, aHATEKTHYECKHM (MarMaTHYeCKHM) HyTeM B peayabrare obocobie-
Hus Jeiikoxparosoro Mobmimsara. OGa 9TH TeHeTHMYECKMX BHUJA IETMATHTOB
recHeiimmuM 006pasoM CBA3AHL € YJAbTpaMeTaMoppH3MOM ¥ TpaHHTH3AIMel
reeiicopnx Toam. Havaxbpaiie HOPIAE AHATEKTHYECKOTO pacIuiaBa JaioT Ham-
foaee AeHKOKPATOBHIL MaTepHal, KOTOpHI MoskerT o0pasoBaTh HerMaTHTOBLIe
sruasl. Taxum o0pasoM, pPACCMOTPEHHEIE BHIIIE MYCKOBHTOHOCHEIE HerMaTHTH
FeHeTHYECKN CBA3AHE ¢ 3apPOMKAAOMEMCA TPaHUTHEIM odarom. Ilosromy omm
He acCONUMUPYIOT ¢ PaBHOMEPHO3EPHHCTHMH TDAHHTHEIME INTOKAMM, JIMIIeH-
HHIMH OPHEHTHDOBKH OHOTHTAa, a BCerjla ¢ THEHCOBMAHBIME TI'DAHHTAMH,
MEHEPAJIHl KoTopuiX (GHOoTHT M Ap.) MOKAa3kIBAIOT X0TA OB crabyio KpucTaiinsa-
MHOHHYI CJHAHNEBATOCTh. Takme TPAHHTH FACTO B3aJEraiT COTJIACHO C BMe-
MaomuMa nopojavu. Ecau rje m BCTpeualoTcs HACTOAIIHE PaBHOMEPHO3ep-
HUCTEHE TPAHHTHI, TO OHH FBIAIOTCA Gojiee IMOBHUMH 110 BPeMEHH IO OTHOIIe-
HOI0 K MYCKOBUTOHOCHBEIM IerMaTHTaM. .

222




C.B.MEJABTIY HOB. A.(’.RIJ’ITPOHOJB(.‘.RH}}, H, A. Ry T HE,
B.NI. ROBAJERB, O.M.CORKOJO B

IIETMATHTBI 30HAJIBHBIX METAMOP®UYECKIX
KOMILJIEKCOB TI'OPHOTO AJITAH

Meramopmaeckne somanpmbie KoMmmIexch, Co/ep;Raniue UerMaTHTEL, W3-
Becrabl B loprom Ausitae ma kpaiimem roro-zamaje (I0mno-Uyitckmit w Karyu-
CRuil Xpebrrr) 1 Bocroke (Uyanimmanckoe naropse, Hypaitcknii, nmm Tonrynak-
cxmii xpeber, Uyapumnckmit Beicryn).! Cymecrsyior PasInYHLIe IpeIcTaBIeHus
0 Boapacre meramopdmueckux mopox I'oproro Axras. Atops ma ocHOBaHHH
TEOJTOTMIECKUX JIAHHKX W ONpeNielleHuii H30TONHOTO BO3PACTAa OTHOCAT pas-
BUTHE 3J0HATBHONO MeTaMOpQuU3Ma B PerHoHe, 110 KpaitHell Mepe B 10TO-BOC-
TOYHOU €r0 TacTH, K HHUMKHEMY Iale03010 (Murpomossexnit u jp., 1967).
JdToro ke MHeHHs upumepmuBaores A. H. Konomos (1961), K. JI. Bosouro-
a4, A. H. Jleonrsen (1964), 5. A. Baooman (1973). Bompoc o ctpykrypmom
TIOJIOKEHNN METaMOP(PUUCCKUX KOMIIEKCOB TaKke JuCKyccmomem. llo mamm
HpeACTaBIeHusAM, OHH ObJIM CHOPMUPOBAHEL B TPEIEIaX MOMIHBIX BOH CMsITHS
BIIOJB OCCBLIX MacTell aHTHKIMHATEH BTOPOro LOpANKA, GOPMEPOBANIE KOTO-
PHIX CBA3AHO C PAsBUTHEM IITYGHHHKIX PasiOMOB.

Nsyuenne meramop@uueckux mOpOJ PerHOHA BHABHIO 1I0BCEMECTHO mpo-
TPECCUBHEIA XapakTep MeTaMOpQHaMa IPOMEKYTOYHOTO THUIA IO JIABJICHITI),
OTPaHUUCHHEH BEPXHUM IIPEJesoM SuuaoT-aMuGoanToBoi M, BOBMOKHO,
TCPeXOHEIMI YCHXOBUAMHI BIHAOT-aMPUGOINTORONE 1 ampubonnToBoit (anmit
(JTenesur, 1968; Hememunckac, Measryuos, 1970; Bmomam, 1973 m np.).
Bo Bcex maBectmEIX KoMmIeKcAX YCTAHABIMBAETCS OTYOTIHBOE 30HATIBHOE
CTpocHme, OTpajRaloNmee yBeJHYEHNE CTeNeHH MeTamMop(maMa or nepudepun
K MX TIeHTPANIbHLIM qacTsiM. Bmecre ¢ Tem B mpepexnax samagmoii ray6oko
3POJMPOBAHHOM YACTH I0KHOYYHCKOI0 MeTaMOpPPHUIECKOT0 KOMIIEKCA BCK PEITHL
ACTEHCO/IePFRAIIIE IOPOILL CO CTABPOIUTOM I CHILIMMAHATOM, KOTOPHE MOTYT
OLITH oTHecemm!, coraacmo kaaccupuramuu H. JI. Ho6pemosa m B. C. Cobo-
xesa (1970), x ganun guerTemoRHx clranmen (Hemesxmucxrac, 1971). Bosmosxmo,
pPaccMaTpHUBACMbBL KOMILIOKC He ABJIAETCH eIHHCTBOHHEIM npAMepoM HofobHoit
BePTHRAIBLHON 30HATBHOCTH IPOrDECCHBHOTO MeTaMopPUaMa B permone.

B meETpalBHBIX WacTAX KOMIIEKCOB rHefcH It KPHCTAIIHICCKHR CIAHIhL
THTEHCUBHO MHUIMATH3HPOBAHL, CONEP/KAT TeJa ABTOXTOHHEIX IDAHATOHIOB M
TerMaTUTL, B (GOPMHPOBAWMM KOTOPHIX BELYHIYIO pPOIb HTPaly IPOIMeCcCH
MeTaMopguama.

Cpefiu merMaTHTOB BELIETACTCA TPH THIA: MHIMATHTOBLIO IerMaTHTLL, Imer-
MaTouHbe 000COGICHNSA CTANNE KUCIOTHOTO BHUNEGTATHBARMA I HAIMHTCHHO-
meracomarneckne (Coxonos, 1970a). '

QopmupoBanme MErMATHTOR MEPBOTO THIA TEHETHYCCKI CBAIZAHO ¢ Ipolec-
COM TDAHNTHBAIMHE T CO CTAHOBIEHHEM THEHCOBO-MHIMATHTOBOTO KOMILIEKCA
B P-T ycHOBHAX NEPEXOJHHX OT anmuoT-aMpuborATOROI K amuboauTOBOM
¢pamun. Cerperana KBapn-moJeBoUITATOBOTO MaTepuajia cuocodCTBOBaIa IO-
ABICHMIO CPEJI I'HEHCOB HE TOIBKO MEIKO- M CpeJHe3epHHCTHIX JlefiRoKRpa-
TOBEIX IOPOJ (METMATHTOB), HO W TOPHUPOGIACTHYCCKIX 10CTIONHEIX TeJl TeT-
MaTOHAHOr0 00/HKA. ITH Ke LOPOAEI BCTPETAOTCS HEIOCPeJCTBEHHO B aBTO-

! B cTathe He DaccMATPHBAIOTCA NEIMATHTE!, CBABAHHME C HHTPYSHBHEIMIT T PIII-
CRIDMH KOMIVIEKCAMIT, MMEIOIHe APKO BHPAMEHHYI0 PeIKOMETAJBHYI0 CIIeNHAIH3ATIIO.
B ommmume or omHCHBAGMEIX HIDKE HTH IIEIMATHTH ABJIAIOTCS OPEHMYIIECTBEHHO MIKPO-
KIMHOBLIMIT, He 00HADYKHBAIOT M30HPATEALHON HPOCTPAHCTREHHOM HDPHYPOUEHHOCTIT K 30~
HaJILHBIM METHMOP(IJII‘IECK]IM ROoMIIeKcaM # MOTYyT OBITH BCTPE‘IQHMBPBSHI[‘IHHX 110 CTeleHn
MmeramMopdusMa Mmopojiax.
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XTOHHBIX T'DAHHTOMIAX B BHJIe MHOTOYHCIEHHHX MLIHPO0GDABHEIX Hemadde-
PEHIMPOBAHHLIX BRIICTCHHN CHOKHEX OYepTaHHUil, MHOTIA 3aHEMAIONIAX 3HA-
GATeNBHLIT 00beM B Tele TPaHUTA, ¢ KOTODPLIM paccMaTpuBaeMLle IMerMaTHThL
obpasyior mocremennke mepexoxst. Habiogerms LOKAa3kIBAOT, 9YTO CyIIe-
CTBCHHEYIO POJIb B JIOKAJTHB3AIME IETMATHTOB HTOTO THIA UTPaj CTPYKTYPHEIH
$aKToOp, a caME LOPOAN HMMEIT ABTOXTOHHOE npoucxomaenne. I[lermarnrer
XaparTCpU3YIOTCA CpejiHe- M KPyMHOGITOKOBOH CTPYKTYpoll W COCTOAT wu3
Kpapna, mrarmokmasa (NeNe 15—32), 6mormra (Ng'—=Nm'=1.617—1.619,
f=40%), rpamara m Typmammma, CIIOPAJIMYECKH LPUCYTCTBYIOT TAKMKEe CHJI-
AHMAHUT W poroBasg obmamka. B nermarmrax, mHe Coflep/Ralix POTOBYIO
06MaHKY, IPHCYTCTBYIOT AIIATAT, OPTHT, pese MUPKOH, ceH, UILMEHAT W Mar-
HeTHT. [lIA 'poroBoo6MaHKOBHIX Pa3HOCTeH, MMEIOMUX OrPAHWYCHHOe pac-
TPOCTPAHEHHe, BEAYIee BHAYCHHE CPeH AKIECCOPHHIX MHHEPAJOB HMMEIOT
C{er  KIMHOMOHBHT, MEHBIIE — OPTHT; OUPKOH IPHUCYTCTBYET B BHUJE &jiH-
HHYHBIX MOJKHX 3epeH. B mesoM MuHepaabHBIA COCTAB MEIMATHTOBHIX TeIMa-
THTOB HAXO[UTCA B UPAMOM 3aBMCHMOCTH OT COCTABA METMATHTOB M ABTOXTOH-
HBIX TI'DaHUTONTOB.

Ilermatomyuste oGocobaenns Broporo Tuma ITHPOKO DASBUTHL B 9K30KOH-
TAKTaX aBTOXTOHHLIX I'PAHUTOMIOB M MMEIT HENOCPeACTBeHHYIO0 CBA3E C IPO-
NECCOM KOHTAKTOBOTO BO3JEHCTBUS IIOCAETHHX HA OKPY/KAONMe THEHCH.
IT0 BOBJIEICTBEE NPOABMIOCH B oforamennn rHeiicoB GHOTHTOM M aKmeccop-
HEIMHIL - MUHCpAJTaMH — MIBMEHHTOM, MATHETHTOM, pPYTH/IOM, TYpPMAJHHOM,
[HPKROHOM M OPTATOM, a Takiie B PasBUTHH Mopdupobiactesa u o6pasoBaHum
merMatoniuex o6ocoGuennit. Iloppupodractsl mpexcTaBieH KPyIHEME (710
8X2.5 cM) MeTaKpHCTAIIAME AHZATY3HTa, KOpIHepUTa M INIATHOKIA3a.
B pspge caygaes mabmopaorcs Iepexo/sl 0T moppupobaacT OTACHALHRNX MIHe-
PaToB K Gojiee KPYIHEM HOJHMTHePAIbHBIM IeIMATOWTHHM oGocobuennam —
JNH3AM T FKHIaM, COIVIACHO BalleralomuM cpein rueiicon. O cerperanuonmoii
OpHupojie MopgupoGracT i MeTMATOMIOB CBU/ETEIBCTBYOT XO0POLIO BEID &KeH-
HEI® CTPYKTYDEI padpacTauus, coOMpaTe bHOMH IepPeKPHCTALIH3ANNE MIHEDA-
JIoB — amebouHas, CHMIUIEKTHTOBAS M (IACTOMOMKIINTORAS, & TAKIKe MTOSB-
Jenue cBoeoOpasHOll 30HATBHOCTH BOKpYr mopgupobiact w obocobiiennii,
KOTOpas OTpasKaeT IOCJAeJ0BATENBHYI0 CMEHY MUHEpPAJBHOTO COCTaBa. KoJu-
YECTLCHHbIe COOTHOIIEHUs MHHEPAJIOB B 30HAX IMHPOKO BAPHUPYIOT C PE3KHM
npeobaagaEmem ogaoro u3 mHux. Ilo MHHEPAJILHOMY COCTABY M CTPYKTYpe
Cpeir nerMaTomHLX 060Co6MeHHI CTAHA KUCIOTHOTO BHIIEIAYNBAHMA BhI-
ReAAIOTCA: 1) MenKkme THES/a, CIOMEHHNE METAKPUCTATAMIT aHJIaJy3uTa WIn
KOpAHepHTa M KPYNHOGIOKOBHIM IIATHOKJIAZ0M M KBAPIEM; 2) FRHJIBL CyIIe-
CTBCHHO KBapIeBOro COCTaBa ¢ GONBIIMMH CKOLJIEHHSMH METaKPHCTANIOB
AHJANy3UTa, KOpAHepuTa, NUCTEHA H CHINIMMAHUTA; 3) JWHBH M KM,
COMIePHAINIE BBHICOKOTIHHOSEMHUCTHE MUHEPATEl M OTIMIAIONIMECH YETKO BEI-
PaKEHHbIM 30HAJBHBIM CTPOGHHEM. YKa3aHHLIE TPYNIE NerMATOMIOB ¢ BHICO-
KOINIMHO3EMUCTHIME MHHEPAJaMH XapaKTepHBl TOJBKO IIs KOHTAKTOBO-H3Me-
HEHHEIX IOPOZ METaMOP(HYCCKEX KOMILIKCOB Iora M HTI0-BOCTOKA I'opHOro
AJTas, rje TPOrpeccHBHOMY MeTaMOpPQuaMy HO/BEPT/INCh TIABHBIM 00pasoMm
AIeBPO-TeJANTOBEE (ummonyubie Toxmu. Cpexnm MeTaMop(PU30BAHHKX BYII-
KaHOreHHO-KapOOHATHO-TePPATEHHKX OT/I0MKe I nop$upobiracres npuBogAT
K BOSHIKHOBCHHIO METAKPHCTAJI0B MONEBOTO IMNATa (MJIATHOKIA33a, WHOTLA
MUKDOKIMHA) W IEerMaTOMTHELX 000COGIeHHil KBapI-LOJEBOMIATOBOTO GO~
cTaBa.

Ilmarmornas mermarounon OpeCTaBIeH oOlMuroraas-annesumom (Ne 19—
35). Hopamepur (Ng’=1.545, Np’'=1.533—1.535, Nm'=1.538—1.541) otmo-
CHTCA K Oe/HoM jKere30M W 6oratoit MarHmem (mo 10% MgO) pasroBugHOCTH
(f = 17—19%). Amgamxysur oGpasyer kpyoaere (10 X4 cm) wamomopdane
KpUCTAILIEL KpacHoBaTo-Gyporo nsera, Ng'—=1.643, Np’ =1.629—1.631, Nm—
=1.638. [lucten m cuIMMAaHHT BCTPETAIOTCS IHATHTEIHHO pere aH lajlysuTa
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M KOpJHepHTa M HHOIJ|a B BHJIe MOHOMHHEPAIbHHX CKomlenuit. I'pamar us
OerMaToujoB 9TOTO THIA IO COCTABY COOTBETCTBYET I'paHATy Meramoppmue-
CKNX TOpOX ¢ cofepskammeM aabMaHgmaa 15—23%, mmpoma 7—8%, cmec-
caprara 70—77%.

Jeranpatie mcciaefoBaEua mopPupobIaCTHIECKAX THEHCOB W MENKHX Tedl
NerMaTon/ioB, COJepsRalliX BLICOKOTIMHO3EMHCTEE MHHEPAJH, TTO3BOJIILIN
mo/iIcuATaTh OallaHChl BemecTBa IPHKOHTAKTOBHX mpeobpasosammit mopof.
BrisicHHIIOCH, YTO OCHOBHBIM OTIMYIHEM XHMH3MA KPHCTAIMYECKHX CJAHIIEB
M THeicoB, IOJBEPIIIHXCA 9THM Ipeo0pasoBaHUAM, B NEJOM HABJIAETCA HX
oforamenne KaimeM, a B JOKaJABHHX y9YacTKax pasBuTua mopdupobract u
nerMaToMAHLIX 000co0IeHHE yCTAHABINBAETCA MECTHOE MepepacIpeTeNeHne
MopoK00dpasyoIuX OKHCIOB.

IlermarnTer TpeThbero THIA, BHIEICHHbHE KAK IaJIHHIeHHO-METACOMATHIE-
CKHe, JIeTAIBHO M3YYANNCh HAMH B Ipeferax IHKHOYYHCKOro Meramopdmde-
CKOro KoMmIuieKca. [laHHbIE KOMIUIEKC HHTEPECeH TeM, 9T0 3[eCh, KAK MMOKA3hl-
BAaOT /ETANLHEIE WCCIE0BAHHA, MeTamMoppuaM KopamepuT-aM(puboanTOBOM
damun TpoTexas B yCIOBHAX HOBHIIGHHKIX [ABJEHHIl,  TeM CaMBIM BIepBEHe
mas I'opaoro AiTas ycTaHOBJIEH HPOMEMKYTOUHEHIA II0 PeKHMY JaBICHHS THI
HpOrpeccuBHOro Meramopdusma. JTH YCIOBHA B KOHEYHOM CUeTe H Ompese-
JUIH MYCKOBHT-PEIKOMETANBHYIO CIENMAJH3AIMHAI0 PACCMATPUBAGMEIX IerMa-
THTOB. JTH HerMaTurkl o6pasymor ciabo anddepennuposannsie u Hemupdepen-
IMpPOBAHHEIE JKUJIBHEE Teda. JlJiA MHOTHX HMETMATHTOBEIX JRHI XapaKTepHO
CeKyIlee MOJOKEHNe II0 OTHOIIEHNI0 K BMeIaloMuyM THeiicaM, KpyToe najenue,
niacroofpasnas m Hepenko TpyGooGpasmas dopma rtex. JHmisl mermaTmToB
9TOr0 THIA BCTPEYAlOTCA B OCHOBHOM Cpeiu GoJiee BEICOKOTEMIepATYpHBIX
HOPOA — THEHiCOB NEATPaJbHEIX 30H KOMINIEKCOB, PeKe CPefH MOpOJ HUBKHX
cryneneil smmpor-ampubonnTonoil danmm. XoTs HEIOCPEICTBEHHO B3aWMOOT-
HOIEHHA THX NEIMATHTOB ¢ MHTMATHTAME M ABTOXTOHHEIMH IDaHHTOM{AMH
HEHM3BECTHEI, TAKOe Ie0JIOTHMYeCKOe MOJ0KeHHEe HX MOKeT CBHICTeILCTROBATH
0 CBASH € 0YATaMH ABTOXTOHHON IDAHHTH3ANUHU, UTO MO3BOJAET PACCMATPH-
Barh MerMaTHTH TPEThETo THIA Kak jauf@epeHmHATH HTHX 0TArOB.

Cpeu onmCHBaeMEIX NETMATHTOB BHIJIEIAIOTCH ISTHUCTO-CETPETAHONHEIE
M KpYynHOOJOKOBEE CTPYKTYPHLE DPasHOBHAHOCTH KBapI-ATbOHT-0MHTOKIA30-
BOTO COCTABA ¢ NOJIMHEHHEIM KOJMIECTBOM MYCKOBHTA, OMOTHTA, TYpMaImHa,
rpaHaTa u pejko — ¢ MEKpokauHoM. I'paduueckne cpacramus He BCTpedeHsl.
AKreccopuble MUHepaJbl IpejicTaBICHE IUPKOHOM, MeHbINe CeHOM, HibMe-
HHTOM, MOHAIUTOM, KCEHATHMOM, YDaHWHHTOM, SBKCEHHTOM, BCTPEYAIOTCH
TaKKe OHPPOTHH, OHPHT, I'eMaTHT M Xadbkomuput. Ilermatutsr mecyT caejst
METacoOMaTHYeCKHX NpeobpasoBaHmil — pasBHTHE KBapI-MyCKOBHTOBOTO 3a-
MEIIAOMET0 KOMIIEKCa.

MycroBAT 0GHIBHO BHINSIETCA 10 TPEIHHAM B G10KOBOM TOJEBOM IIIaTe,
obpasysa femapuToo0pasHrie W BeepooOpAa3HLe CKOWIEHHS TOHKHX Jeifcr,
a Takike mo rpaEune obocobieHmii KBapma ¢ moxeBHIM mmimatom. Hpome eii-
CTOBOT0 MYCKOBHTA, B NeIMaTHTaX BCTPEUAIOTCH €ro TOACTOTAGIMTIATHIe Kpi-
CTAJIEL ¢ OTYETJIHBOH JIGCTHHYHOH OTAEIBHOCTHIO, Pe3K0 CHIKAIONEi ero
OpPOMBIIIeHAYI0 IHerHocTh. Ilo onTmuyeckum cBoiictBamM mMyckoBmT ojHo0Gpa-
3€H H OJIMHAKOB C MYCKOBHTOM HPHKOHTAKTOBHIX rHeiicoB: Ng'=1.600—1.608,
Nm’'=1.595—1.606, Np'=1.563—1.569. Ilmarmoknas mmerMaruron opej-
cTaB/eH aJp0HTOM U ansbuT-oamroriazom Ne 2—14. Y camoro KomTakTa
FKHJI OCHOBHOCTPB IIATHOKJIa3a mopuimaercsa mo Ne 21. I'pamar serpewaercs
B BH/E HAMOMOP(HBIX KPUCTAIIOB, 4acTo PasfpobJeHHBIX M CIeMeHTHpOBAH-
HEIX KBapueMm u caofoii. Ilo cocrasy rpamar orHOCHTCA K cneccapTHH-aIbMAaH-
purOBOMY paxy (cmeccaprmm — 50.4—68.7%, amemampun — 23.0—36.6%,
mupon — 1.8—12.1%). O6pamaer Ha cefs BHEMaHEe IPHYPOUCHHOCTH AKIEC
COpHOIl pefKOMeTaNbHON MUHeDAJIM3AIUM, A TAKMKE TYPMaJHHA, OHIHIOTa,
anaTuTa, MHPPOTHHA H XaJbKONHPHTA K y4IacTKaM MyCKOBHTH3anum. Xapak-
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TEPHO IIEN0YEYHOE pPACHOJOKEeHHe B3epeH HTHX MHHEepaloB, VIJIONEeHHIT
00IAKE KPHCTAJIOB TYPMaJHHA T BLIZCJICHHE JTIJIOTA B BHAE INIOCKOX «JIeme-
meK», BamaTHX MeRAY JelicramMm Myckosura. MmuosKecTBo BRIHUYeHNH
Iaske B XOpPONIO OTPAHEHHHIX KPHCTALIAX YPAHHHHTA W ANATATA II03BOJHET
PACCMATPHBATEH LOCHEHEE KAK METAKpHCTANIH. Bce 8T0 mokasmBaer, uTo
OTIO;KeHHe HABBAHHHX MHUHEPAJIOB CBA3aHO ¢ 0ojee MO3THEM mpeobpasoba-
gaeM nerMaTutoB. 06 9TOM 3Ke CBHETOILCTBYET HW3K0E, He XapaKTepHOe I
YPaHIHHTA COOCTBEHHO METMATHTOBOTO TeHEe3WCa, CONeP/KaHMe PeIKHX BeMelb
(0.1%) = ThO, (0.137%) B ero merarpmcTaiIax.

B memom i malMETeHHBIX NEIrMATHTOB XapawkTepHo cienyomee. Mx
MYCKOBHTHBAMAA OTMEYAETCA HA BCEM NPOTAKEHHN IEHTPAalIbHEIX 30H KOM-
miexcoB. IHanbolee culbHass MycKoBuTH3amusa ¢ obpasoBaHueM ToJcToTab-
JUTYATHX, KPYIHOINCTOBEIX PasHOCTEH MYCKOBHTA YCTAHABAMBAGTCA B I€r-
MAaTHTaX, J3ajderanimux CcpeJr CTaBpPOJAHTOBBIX H JUCTEH-CHJIJITMAHNATOBEIX
KPUCTAJNINYECKNAX CIaHNeR I THeficoB. PaqmorpadmueckuM HecaIefoBaHIEM MY C-
KOBHTA M3 IEIMaTHTOB BTOT0 THIA YCTAHOBIEHO, CY/A II0 XapaKTEPy pacipee-
JIeHHEA B HEM paccesHHOrO ypaHa, 0ojee I03JHEe BXOJKICHHE dTOTO BIEMEHTA
B MyckoeuT. Hanmume cpefm TpeKoB 0O0JBIIOI0 KOIHYECTBA HEITPOTAKEHHBIX
Ha TAYOMHY HWI0CKEX poMOmdecKmX (GUryp YKABEBaeT Ha TO, YTO MOCJE BXO-
JICHUA ypaHa B CJIONY HOCHENHAS HMCHOETANIA IOBHIIEHHE TeMOEepaTypH —
COTIRHTY, B PE3YIBTATEe KOTOPOTO Ae)opMIPOBAHHEE OCKOIKAME YPAaHA YIaCTKI
CIIIO[l YACTWYHO YIOPANOUMINCH, OHJIN BaleUeHH W IIOTOMY MeHee IIpOTpaB-
amBaliach, ueM mosmHee obpasopasmumecsa Tpex:m (l'erysmm m nmp., 1966).

TepmobapoMeTprIecKHe HCCISJOBAHAA NETMaTHTOB IIEPBOTO I BTOPOTO
THIIOB IOKAa3aJdd 0JM30CTEH YCIOBHI NX (OPMHUPOBAHUS ¢ OKPYIKATOMMMI THei-
camu n murmartaramu (Joxros u jp., 1970; Heuemmuucrac, Mexsrynosn, 1970).
Hanoxennsle HAa DalWHETeHHBE DOETMATHTH METACOMATHYECKHE WM3MEHEeHHSH
(KBapI-MYCKOBUTOBLI 3aMEIIAI0IMil KOMILIEKC, AKIECCOPHAS DPeKOMETalb-
Has MUHEPAIH3alHA) YyKashHBalOT HA CYIMECTBEHHYI0 POJb PErpecCUBHON cTa-
IMH B HX passBuTuu. PesylnsraThl TepMoGapOMeTPHE CBHAETEIBCTBYIOT, YTO
mpeobpa3oBanusa B TelaX HEerMATHTOB HPOMCXOAWJIN B HHTepBaje CpaBHH-
reapno Huskmx Temmeparyp (120—140° C — remmepaTypsl TOMOTeHH3AIHE
IBYX-, Tpex- i IeTHpex(asdoBHX BRINYCHHH) W B TEYCHHE [IHTEILHOIO Bpe-
MeHd. JlJs IEerMaTHTOB, OTIMYAIONMXCA WHTCHCHBHOH MYCKOBHTHBAIHEH,
xapaxkTepEo 00miame MHOTO(A30BHIX HU3KOTEMIEDATYDPHBIX  BRIIOYCHWI
B KBapIe.

Takam o06pasoM, 00 TEOIOTHIECKOMY IIOJNO/KEHHI0, XapakTepy BHY-
TPEHHEr0 CTPOEHWS, MUIHEDPAIBHOMY COCTABY, IPHCYTCTBHI0 MYCKOBHTA H
KOMIIJIEKCY AKIECCOPHLIX MIHEPAJIOB HeTMATHTH TPETHETO THIA CJIETYET OT-
HOCHTE K IeTMATHTAM MYCKOBUT-peiroMeranbroil ¢gopmanum. O6 srom cBu-
NeTeJLCTBYIOT TAK/KE COCTABEL I'PAHATOB, KOTOPHIE IO COJEPIKAHHIO IHMPOIA
(mo 12%) orBedarmT rpaHaTaM MYCKOBHTOBOH (opMammm, a IO CONEPIRAHUIO
cneccaprura (mo 68.6%) mpmmapueskar, mo kracemuranuu 10. M. Coxonona
(1970a), ® pepxoMeranbHOU (opManum.

[lonoerne PacCMOTPEHHBIX IETMATHTOB B AApPaX OPHPA3IOMHEIX CTPYK-
TYpP, XapakTepUayOMUXCA TeKTOHHTIECKOHN MOOHIBHOCTBI B TeUeHHe BCETO
BpeMenn (OPMHPOBAHAA METAMODPHUIECCKHAX KOMIUIEKCOB, a TaK:Ke MHHepAaso-
THYeCcKHEe W TeoXHMHUYeCKHe JaHHbe MOKA3KBaloT, 9T0 I0 YCI0BHAM o0pasoBa-
HEA 9TH NErMATHTH KOPEHHHIM 00pas3oM OTIHYAIOTCA OT MYCKOBHTOBLIX IICT-
MATATOB IPOMEIIIIEHHOTO THIA.
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B.H.®EJOPOB, A.H.CH3BbI X

30HAJIBHOCTH BHUPIOCHHCKOTO NETCMATHUTOBOI'O NOJIA
B CBA3M ¢ MPOIECCAMN PEIMOHAJIBHOI'O METAMOP®N3MA

Buplocnackmii paiioE BXONT B COCTAB Bocrouno-Casnckoil MyCKOBHTO-
pocHo#l npoBMHIUK. DuplocHaCKas Cepusd, Mopojbl KOTOpOI cjaraioT paifon
MECTODOJRIGHHS, PACCMATPHUBAETCA HAMH He KaK eJIHOe obpasoBaHue apxei-
exoro (Komomues, 1937; Xuanrosa, 1961; Xuawroa, Kpsnos, 1964; Hukn-
ruma, Xunwroa, Ulymemwro, 1968) mim nporepoaoiickoro (n6pos, 1958;
Xomenrosekuit u ap., 1960; Ilpexredencruii, 1967; Paccrasuukos, 1968,
1971) Bospacra, a Kak HoJduMeTaMoppuueckas TOIIA, COCTOAMAA H3 JBYX
PA3HOBO3PACTHLIX KOMILIEKCOB: HIZKHENO (MHTMATHTOBOIO» KOMIUIEKCA, HPeA-
TOMOKATEABHO APXeHCKOro BO3pacTa M BEPXHEr0 (CIAHIEBOrO» HIZKHENpo-
Tepo30iicKOro Bo3pacra.

Hisganit KoMIuieRe CJ0#eH MHTeHCHBHO MMIMAaTH3HPOBAHHBIMH omoTnTo-
BLIMHI, TPAaHAT-OMOTHTOBBIME THeCaMA 1 ampuGomuramu. B meramopdudeckoit
HBOMIONMIH KOMILIEKCA YeTKO HAMEUAeTCS J(BA PETHOHAIBHO IPOsBICHHEIX 9TaMa:
mMeraMopduaM TpaHYIUTOBOIL (Garmmu ¥ BHCOKOTEMIIEPATYPHBI nuadropes
ampuboanronoit Qarum, UTO yOenTeNbHO JIOKA3KBALTCH MCCIE0BAHAAMM
10. M. Coronosa u B. M. Taesckoro (Coxroxos, Taescrmit, 1970). Iopojs
BepXHEro KOMIIEKCA, 110 HAlleMy MHEHUIO, IPOrpPecCHBHO MeTaMop(PH30BaHEL
g P-T yCaoBHAX KHAHNT-ATHMAHJIMH-MYCKOBHTOBOI, MeCTAMH CTaBPOJMT-
JCTeH-aJbMAHAMHOBOM  cybGdaun amuboanToBoil Qammm TOro jKe dTama
metamoppuama, KoTophlii ofycaorui amaropes apxefcKHX TIPAHYIHTOBBHIX
obpazopanmii. Ha coBpeMeHHOM 5POBHOHHOM Cpe3e MOPO/BI (CIAHIEBOTO»
KOMILIOKCA COXPAHIUINCh JHIIb B AJEPHO YaCTH KPYHHOM cyOMepHIno-
HATBHON CHHKIHHAIBHON CKJIajKkd, oOyCIOBIMBAajg TeM caMblM Kak Gbt
CHMMeTPHUHYI0 MeTaMoppmIecKyio 30HATBHOCTD paitona.

(MopmupoBanue TEKTOHMYECKON CTPYKTYPH paiioHA TPOMCXOANIO B He-
CKONBbKO oTamoB. Apxeifickas CKJIajIATOCTH, CHHXPOHHAS MeTaMop(uamy
rpaHyIuTOBOll (ANEHM, NO-BHAEMOMY, BHPa3uIach B o6pasoBaHnl MOJOTHX
KYIONOBHIHKIX CRIAJOK, 3aBYAJTHPOBAHHBIX IOCAEAYIONHMI nedopManmaMM.
OCHOBHBIE DIEMEHTH CTPYKTYPH paffoHa Owum choOpPMHPOBAHEL B 9TAN HU/KHE-
mporepo3oiickoil CKIAMIATOCTH, B TeUeHIe ROTOPOIl MMEIH MEeCTO HeoJHOKpaT-
Hile M3MEHEHNs HANDABJIEHHs AeHCcTBYOIUX TexkToRmYecKux cumi. Ilepoma-
9ajipHO, B IIpoIecce CyOmMHMPOTHOTO CRATHA, Onia copMupoBaHa OCHOBHAA
crIajuaTas CTPYKTypa pailoHa B BHJIe KPYIHOH, OOPOKAHYTOH K BOCTORY
CHHERIMHATBHON CRIAAKH, OCJI0/KHEHHOH Oojlee MeIKHMH H30KJINHAILHBIME
cxmankamm Toro ke Hampasienma. [llapamp CHERKIMHAIH NOJOT0 IOTPY-
;raeTcsd Ha 1or. IlosqHee CHIIBL CAKATHA M3MEHHWIN CBOe HAaNpaBJlieHne Ha CeBepo-
samamHoe. B cepepHoil 9acTH IIOMAH, BRI0YAONEl 0OCHOBHEC IPOMLIILIEHHO-
MYCKOBATOHOCHSIE Y3JLl PailoHa, HTH CHILL BHIBBAIH obpazopanue TOJIOTHX
MOTePeYHEIX Mepernton, & B 10/RHOH — JBYX KPYIHBIX CONPAREHHEIX CRIAMOK
CGBQDO-BOCTO‘IHOFO HanpasJleHHUH, CyIecTBeHHO HU3MEHHBINMHX nepnoaaqanb-
HYI0 CTDYRTYPY 9TOro yYacrra. 3aKoHTHIOCH GopMHpPOBAHTEe HIKHENPOTepO-
30fiCKoll CTPYKTYpHL pailoHa BHOBb B 06CTAHOBKE cyOmmpoTHOTO C/KATHSA, IPH-
pemero K (opMEPOBAHMIO CyOMEPHAMOHATLHEIX 30H MHTEHCHBHONO paccias-
HeBAHHSA T TPEMHHOBATOCTH I K CMATHIO HOPOJ B MEJKHE CKIA/KH. [lapaups
CKIATOK KPYTO MOTPY/KAIOTCA HA Cepep NapailielbHo JTHHEHHOCTH KPHCTAIOB
JMCTeHA, CIIOf M CKIOHEHHI0 MYCKOBHTOHOCHBIX 30H B NETMAaTHTOBLIX ;KMJIAX.
Bo Bpemenn ara fedopManusa copmajgaia ¢ perpececmBHOM cTajuell pernoHaib-
Horo meramopdmama amdubommroroit ganum m ofycaoBmIa HePaBHOMEPHOCTE
PerpecCHBHHIX M3MEHCHMI B TOPOJAX TOMILH. HamnbGosee mmpoxo oTH IpoO-
MeCChl MPOABHIHNCH B 30HAX DPACCIAHIEBAHMA W TPEIMHOBATOCTH M BHIPABH-
JAUCH B X METOHCHBHON MYCKOBUTH3AINN I KHCJIOTHOM BHINEIaUHBAHAN TOPOJL.
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Taxossl B 00IMEX YePTAX HAIIH MPEACTABIEHAA 0 Te0JOTHICCKOM CTPOSHIH
paiioHA ® MOCJIeL0BATENBHOCTH TI'€0JOTMYECKHX IIPOINECcCoB, 006YCIOBHBINHX,
kak Oymer mMOKA3aHO HE/Ke, BOHAIBHOCTH HETMATHTOBOTO IOJS PAHOHA.

IlermaTuroBsie ;KUIE BHPIOCHHCKOTO pPailoHA HOPEACTABIAIT co00il, KAk
TIPABIJIO, ONUHOTHBIE TeJa CPABHHTENLHO HPOCTOH (opME M HeGOALIIHX Pas-
Mmepos. HemocpencTeennsle HAGNIONEHES HAJ[ B3AMMHLIME TePECeICHUAMH IIer-
MATHTOBHIX FRIJ PA3HOTO MAHEPAIBHOTO COCTABA W CTPOEHMS CBU/ETEhCTBYIOT,
uTO B pailoHe WMEIOTCSA JIBE BOBPACTHRIC TPYOOB merMarntoB. Hamboiee
PAHHUMA SBISAIOTCA NErMATHTH INTATHOKJIA30BOTO M CYNECTBEHHO IJIarTHo-
KJIABOBOTO CoCTapa, a Oojee MO3JNHEMEH W Hambodee MHUPOKO PA3BUTHIMA —
IATHORIA3-MUKPOKIMHOBEE METMaTHTH. B mpemerax TommmE Te ™ Apyrme
pacmpefieJieHsl BechbMa HEePaBHOMEDHO M XapakTePH3yOTCA 3HATHTeNbHOH
W3MEHYNBOCTBI0 MUHEPAIBHOTO COCTABA U CTPYKRTYD.

30HH NOBHITEHHON KOHIEHTPAIWH IHerMATHTOBEIX KU B TOJIE OPHEHTH-
pOBaHE NPEAMYIIECTBEHHO NAPA/LIeJbHO HANPABICHAID CEBEPO-BOCTOYHEIX
craagok. OUeHp YacTO OHA HMEOT (OPMY KYJIHC, COCTOSAMHUX U3 CePHHE CyO-
MePHIHOHAIBHEIX 30HOK MOBHINEHHON Kouunenrpamum (pme. 1). 9ro rosopur
0 TOM, UTO 3HAUHTEJNLHAHA YACTh IIETMATHTOBEIX ;KUJI PAHOHA BHITOJHAET IIO-
JIOCTH OTCIOGHHWS W TPEIIMHEL CKOJA B SJAEPHBIX TaCTAX MONEPeYHHIX ICPerH-
60B, 00pa30BAHHLIX B CTAJHI0 CeBepo-3amagHoro cikarms Toxamu. Cocras
STHX JKHJ, KAK ABCTBYeT W3 COMOCTABICHHWS CXOME KOHIEHTPANUN FKHI
(pme. 1) co cxemaMu B0HAIBHOCTH METMATHTOBOTO IOJIA IO COCTABY LOJEBHIX
mmatos (pume. 2) u caiof (pme. 3), Kak IPaBHIO, MIATHOKIA3-MIKDOKIHHO-
BHIT, cymecTsenio OmoTHToBE. llermMaTwTnr cymecTBeHHO MIIATHOKIAB0BOTO
coCTaBa, CHHXPOHHBE CYOMEPHAMOHAJLHON CHIATYATOCTH, IIO-BHIEMOMY,
OBl pacIpe/ieNieHEl B TOJIE CPABHATENBHO DABHOMEDHO W MX pacipee/enmne
MaJo OTPA3MIIOCh HA 00IMeil KapTHHE HACHIIEHHOCTH TOJIIE IeTrMATHTOBBIME
ARTITAMHEL

Pacnpejierlenne merMaTHTOB IO COCTABY IOJIEBBIX IIIATOB W CJIOJ IOAYH-
HEHO CTPYKTYPHOMY ILIAHY BMEIAIOMeil ToJmMH, H 0co0eHHO 4eTKO MeTaMop-
¢mueckoit somanpHocTH. CylmecTBeHHO GHOTHTOBE® MHKDOKIMHOBBIE M IIIA-
THORJIA3-MAKPOKIMHOBEE IIETMATATEL PA3BHTLI TIIABHLIM 00pa3oM B 30HE [[ByX-
MOJIGBOMIMATOBEIX MHIMATHTOB. B 30HE AWCTCH-AILMAHINH-MYCKOBHTOBOH =
CTABPOJIHT-UCTEH-MYCKOBATOBOR cyOdanmii merMaTHTOBEIE MRHIBI BTOIO CO-
CTaBa BCTPEYAIOTCA PEIKO H IPYNOHDPYIOTCS B y3KHe, 4aCTO KYJIHC000pasHbe
IOJOCHl CEBepPO-BOCTOTHOTO HaIpaBJICHHUA, Ceryumme rpaHaibl MBT&MOpd)ﬂ‘IB‘
ckux 3o (pme. 2). Hambonee xapakTepHBI [Isi 9Toil 30HB MeTamopguaMa
JKAJIEL MEKPORJIMH-TLIATKOKIA30BOT0 U ILIATHOKIA30BOTO COCTaBA ¢ GHOTHTOM
A MYCKOBHTOM.

OTRIOHEHNA 0T YKA3AHHEIX 3aKOHOMEPHOCTEH B PasMeIleHWH MerMaTHTOR
Pa3IMYHOTO COCTaBa 00BACHAIOTCH, C OHOI CTOPOHEI, IepeMenenuAMY (HATPY-
3WAMHA) IerMATATOBOI0 MATEPHANAa W3 30HLH MOTMATHTOB B 30HY JHCTEH-ANb-
MaHIIH-MYCKOBHTOBOIl cyOdammm meramopmsma, a ¢ APYroil — BIUAHNEM
HAJIO/KEHHBIX TPONECCOB MHKPOKIHHN3ANMAN M MYCKOBHTH3AIHM, NIPOSBHB-
HMIAXCA B PA3MHYHBIX YIACTKAX TOIIM ¢ PA3INuHOH HHTeHcHBHOCTHIO. Hamo-
JKEHHEEIMHA MEeTACOMATHYECKHME HPOIECCAMH OOBACHAETCA W XapakTep pac-
mpeyielleHAs B TOJIE IErMATHTOB C BH3YAJbHO BHAAMOA aKIeccopHOH MH-
Hepanmsammell B BHIe aumaTHTa, TypMajlmHA, OpTHTA, Gepmiia, cyabdHIOB,
a TaK/Ke S30HAJILHOCTh B PABMEMEHHN CTPYKTYPHLHIX PA3HOBHIHOCTEH 1IerMa-
THATOB.

BoapmuucTBo KU PaiioHA CI0MKEHO JH00 HerMaTHTOM MeIK03ePHHCTOI
W alIMTOBUHON CTPYKTYP, AH00 IMerMaTHTOM HEeACHOTpa(UIecKOM CTPYKTY PHL
¢ yUacTKAMHA H 30HKAMU MHKPOKJIMHOBOHE TPa@UKH M OTOPOUKAMH H3 MeJKO-
3ePHACTHX ¥ AILHTOBHAHGIX pasHocreil. Ilepnuie U3 HAX 0TMETAIOTCH IJIABHBIM
06pasoM B 30HE JBYIOJEBOLINATOBLIX MUIMATHTOB, a BTODHE Pa3BUTH B paB-
HOll Mepe B 30He MHIMATH3AIMH W B 30HE ANCTEH-AIBMAHINH-MYCKOBHTOBOM
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cybpamun meramopmama (pume. 4). XapakrepHo, uTo Te W Apyrme He HECYT
BHJUMOIl aKIeCCOPHOI MUHepaTH3aNum, 3a HCKIOYCHNEM HOBCEMECTHO BCTpe-
Hajomerocs rpagata. AnaruT, TyPMaJIHH I OPOYMe, OTMCYCHHHE BHINE aKIec-

NAE buprog,

B )b a=2 i '-|3 4
Erzls B3¢ M7 BRRs

Pue. 1. Cxema oOTHOCHTEIBHON KORIENTPAIUN NErMATHTOBBIX KA B meTaMopguuecrux
nopogax bBuplocuHeKOro MyCROBHTOHOCHOrO paiiona.

1 — TaNle030HCKIe TPAHUTE, TPAHOCHEHHThl, CHEHHTLI, CHEHUT-TODGHPH (OTHHTCKHI KOMINIEKC); 2 —
HILKHENPOTepo3oiickue, cHHMeTaMop(uUeckine GHOTHTOBEIC THEHCO-TPAHUTH (OMPIOCHHCKUN KOMILIEKE):
& — HIRHENPOTeposolickue ruuepiasuTsl, amornmepOasnThl (HIAPCKHNR KOMILIEKC); 4 — maorpaia aABy=
LONIeBOIIMATOBBIX MUTMATHTOR; §—§& — YIACTKN C PasilM4ioii 4acToToli BCTPeIaeMoCTH MerMaTuTOBBIX KA
(B %) 5 — 0—10, 6 — 10—20, 7 — 20—30, § — > 30. KoullenTpaumuA BHEpaMeHa KAk 4acToTa BCTpE=
HaEMOCTH NerMaTHTOBHX Wi, O0HADYHeHHBIX IOHCKOBBIMU BEIDAOOTKAMA HA DJIEMEHTADHON ILIOmMANKE

B 1 M2

COPHBEE MHHEPAIH, & TaK;ke OPOMEIILIEHHOE OCTIONeHeHne HAaGI0IaAnTeHd
JHMb B jKAJIAX, B CTPOGHHH KOTOPHX IPUHEMAIOT YYACTHE TEIMATHTHI AIlo-
rpajguueckoif, GI0KOBOI CTPYKTYpP H KBAPI-MYCKOBHTOBOTO 3aMEIAIOINETO
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KoMmiexca. BerpeuaoTesa 9TH KM KAk B 30He AmafTopesa, TAK W B 30HE
mporpeccuBHoOro Meramopguasma ampudonutonoit Ganum, ojHAKO B IOCJeHE
‘OHH pacIpocTpaHeHL Goixee mMHUpoko. JHHIN IpyNIAPYRTCA B y3KHe B30HbI
«CyOmMHEpPOTHOTO HANPABJEHHH, IPOCTPAHCTBEHHO YACTO COBIAJAIOMHE ¢ 30-
HAMH MHTEHCHBHOTO PACCIAHIERAHHS M MYCKOBHTH3AINUH BMEMAIONIUX IOPOJ.
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Punc. 2. Cxema 30HAIBHOCTH NErMaTHTOBBIX nodaeii no COOTHOUIEHUAM MOJAEBBIX INATOR.

1—4 — MoJA nermMaTaToB: 1 — IJIAarHoKJIa30BeIX, 2 — MHEPOKJIHH-TIIAMMOKJIA30BEIX J — IJTarHoKIas—
MUKDOKIMHOBHX, 4 — MHUKPOKJIMHOBRIX, Ocrajbhble 0G03HAYEHIA Te #e, UTO HA pHC. 1

B pane cirydaes 30HH 32HAMAIOT CEKYIIEe MOI0KEHNE 110 OTHONIEHHUIO K H30T Pa-
JaM MeTaMop@UUecKUX 30H W K CKJIAJKAM CeBePO-BOCTOTHOTO HANPABICHHA.
Bcee aTo mossouser yrBep:iarh, 4rto GOPMHPOBAHHE NErMATHTOB amorpadu-
9ecKoil m GJIOKOBOM CTPYKTYD, CTPYKTYDP KBapPIEBOT0 3aMemeHds U CBsA3aHHOI
¢ HUMH aROECCOPHON MIHEPAIN3aNHA U IPOMBIILIEHHOTO OCTIO[@HeHAs IPOHCc-
XOAWIO B HHOH TeKTOHHYECKOU obcTaHoBKe, He/KeJm 00pasoBAHNE HePBHIHEIX
OerMaTUToOB W B 0ojiee MO3JHEEe BPeMs, UeM CEBEPO-BOCTOYHAS CKIAAYATOCTH
U permoHalbHLIT Meramopduam ambubosuToBoit Qaimm.

Apajn3 MHHEPAXBHON 30HAIBHOCTH DBHPIOCHHCKOTO NErMATHTOBOrO MOIA
B CBABH ¢ MeTaMop(uIeckoil 30HAIBLHOCTLI0 pailoHAa W ero CTPYKTypoll mpH-
BOJUT HAC K BHIBOAY, paHee BhckazarHoMy lO. M. Coxomosmm (1970a), uro
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BCe MerMATHTH pailoHA He3aBHCHMO OT COCTAHA M CTPYKTYPHHIX ocobeHHOCTei
reHeTHYECKH CBA3aHH C IIPOMECCOM permoHajnrHOro Mmeramopdusma aMmpubo-
aurosoit pammm. OgEaro crmoco0b 00pPasoBaHUs HerMaTHTOB B IpoNecce MeTa-
MopjuaMa, mo HameMy MHeHMI0, ObIM pasianuesl. B paifioHe Bhie/sercs
TPH TIeHeTHYECKHe TIPYNIE MeTaMopPQOTeHHHIX IermMaTuToB: 1) mermaTuTh
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Pue. 3. Cxema 30HANBHOCTH NErMATHTOBBIX MOJEH 10 COOTHOINEHHAM CIION.

I—3 — [0S TerMAaTHTOB: 1 — MYCKOBHTOBHIX, 2 — GHOTHT—MYCKOBNTOBHIX, § — CYIeCTBeHHO GHOTH-
Topeix., OcranbHble 0003HAYEHNMA Te Ke, 4TO Ha puc, 1.

cobcTBeHHO MeTaMopduuecKme; 2) MerMaTHTH MeTaMarMaTH9ecKme; 3) merma-
THTH 3aMeIeHHLIe, METacoMaTH3WPOBAHHEIE.

Meramopdmaeckue merMaTHTH 06pasoBaimch B IpoIecce Meramopdmde-
cKoil muepeHnEaAN W CerperanEi KBapI-I0JIeBOMOATOBOH COCTaBIAIONeH
BMEIIAIONUX HOPOj OPH YYacTHH HATPOBOTO Meracomarosa. Bo Bpemenm mx
00pa3oBanne CHHXPOHHO OCHOBHOM, CyOMepPHIHOHAJIBHOM CKJIAIaTOCTH paii-
ona. CocTaB merMaTHTOB CYNIECTBEHHO ILIATHOKIA30BH MYCKOBHT-GHOTHTO-
BHH U GHOTHTOBELA, CTPYKTypa Meixoseprucras. HabarogaioTcs OHH B BHJ
COTJIACHHIX, 4YacTo OYAMHEPOBAHHHIX JRUJI M JIMH3, MOJB3YIOMHXCA CPABHU-
TeJbHO HE0OJBHIEM pacmpocTpaHeHneM B ofemx MeTaMOppHIECKHX 30HAX.
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Ilermatntsr MeramarmaTauecKme o6pa3oBAIMCH B Pe3YJIBTATE AHATEKCHCA
MeTaMoppUIeCKHX HOPOJ M BHOOPOYHONH MOOMIMBAIAM pACIIaBa, OTBEUAIO-
MEro mo cocraBy rpaHuTHoOil sprextTuke. CocTaB ImerMaTHTOB BO BpeMeHH
U3MEHFETCSH 0T MEKPOKIUH-INIANHOKIA30B0OT0 [0 INIATHOKIA3-MAKPOKIXHOBOTO

PE fﬂﬂ"ﬂ(?

20

e,
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BB o [

Puc. 4. Cxema 30HAJNBHOCTH NEIMATHTOBBIX IIOJNeil 10 npeodIafaoIuy  CTPYKTYPHBIM

Pa3HOBHIHOCTAM IE€rMaTHTORB.

1—3 NONA NerMaTuToB: 1 — HeACHOrpa@iAvecKoli CTPYKTYPH B CoYeTaHuy ¢ amorpadmyeckoil n 610K0BOL,

2 — HeAcHOrpauuecKoll CTPYKTYpPH ¢ YYaCTHAMH HerMaTuTa rpafuuecKoii, MeIKO3epPHHCTON M ananTo~
BHIHOH CTPYKTYD, 8 — NPEHMYIIECTBEHHO MEIKO3EPHHCTON M AlUINTOBHIHOMN CTPYKTYp. OcranbHble

0003HAYEHHA Te Ke, 4TO Ha pue. 1.

B COOTBETCTBHH C 33HOHOMBpH0ﬁ CMEHOII cocTasa CHBO3bMarMaTHYeCKHX pac-
TBOPOB, BHI3BABIIHX HNaJIWHTEHE3. ITo COCTaBY CJIO IerMaTuTbl CyIIeCcTBeHHO
Omorurosrie. OGpasoBaHme NErMATHTOB CHHXPOHHO CEBEDPO-BOCTOUHON CRJIAT-
gartocTH. B 3aBHCHMOCTH OT MecCTa KpHuCTalIU3anuu pacmjiasa cpeqn HHUX
BEIIGNIAIOTCA HTerMaTHTEL HemepeMeIneHHs e n nepeMelieHHbIe. Te m Apyrue
B 3aBUCHMOCTH OT XapakTepa KPUCTAJJIMBAIMN DasfelxdaioTcs Ha puddepeH-

nuposanusle u Hepupdepenmuporannsie ([Iubpos, 1958).
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Henepevemennnie merMaTuTh pasBUTH MCKTIOUATEILHO B Opefierax HUR-
HEro «MHIMATHTOBOT0» KOMIIEKCA M CBABAHL ¢ MATMATHTAMH IIOCTEIEHHLIMII
mepexonamu. OHE €JIaTaT MaJOMONIHHE FKEIE, COTTACHEE ¢ I0JI0CYATOCTHIO
BMemaomux nopox. CTpykTypa mermarmTa amamToBHIHAS, MeIKO3epHHCTAasd,
HHOTAA MOPPHPOBUHAN, TEKCTYPA KU MACCHBHAN. Texcrypa muddepen-
THPOBAHHBIX JKHI y9YaCTROBas, Y9aCTKOBO-30HATBHAS, 06YCIOBIGHHAS Haim-
THEM yIACTKOB U 30H HerMaTHTOB I'paguieckoil m HesACHOT padimueckoii CTPYK-
TYD.

llepememenHasle merMaTHTH ABIAOTCE HAMGOIER pPacmpocTpaHeHHEIMA
B pailoHe m HaGI0fa0TCA B MOPOAAX KAk ¢MHTMaTHTOBOTO», TAK M (CJIAHIIC-
BOTO» KOMINIEKCOB B BHJE COMVIACHHIX M CeRYMHX Tesd INIACTHHYATON, YacTo
¢ amodmsamm, TeTKOBHIHOIL, mToKo00pasHoit ¢opm, AocTHramux B page
Cy1aes SHAYATeNbHHX pasMepos. Texerypa Tex wacto 3omanmbmas, 06yciaos-
JeHAAA CMEHOU 30H NerMATHTOB MeJKO3ePHUCTOIH, HesiCHoTpadmaecKoii, rpa-
duueckoit, pesme mermarommmoii crpykryp. Yacro maburomaercst wpapmesoe
Axpo. B some mermatomamoro mermarmra HHOT/IA HAOJIOAI0TCA KIUHOBHIHLIE
Kpucraiiasl mycrosuta. Hexudpepenmmporannie pasmoctn cpepu mnx BCTpE-
TAI0TCA PEJKO ¥ HHYeM, MCKINYas CeKyImee HOJOMKeHNe /KU, He OTINIAI0TCs
OT HeudpQpepeRnupPOBAHHLX HemepPeMeIeHHEX TerMaTaTos.

3amemenHEe UerMaTATH 06GpasyoICH B Pe3YIBTATe NIPOLECCOB MEPeKpu-
CTALIH3ATEN, MARPOKIWHHSALME W KBAPI-MyCKOBHTOBOTO 3aMEIICHAS, HA-
RIaJLBAKIMUXCA B TOM MM WHOU CTENECHH HA MeTaMop(Iueckme W MeTaMarma-
THYeCKHe NerMaTHTHl HA PerpeccHBHOM CTATHA PernoHAIBLHOTO mMeraMopuama
ampubonmronoit gamun. Kar yixe ormeuamocs BEHIINE, IIPOTECCH 9TH Hambogee
WHTEHCHBHO HPOABHINCH B MEMATHTOBEIX JKHMJIAX, DACIOJIATAKIMXCH B 30-
HaX PACCTaHUEBAHHA W TPEIMHOBATOCTH, CBABAHHEIX C IOCHEIHUM HTATIOM
cybmupornoro cikarma. IlociaegosaTensnocTn MeTacoOMaTHYeCKOT0 MHHEPaJo-
00pasoBanms B HEIMaTHTAX OMPENENAIACE BaKOHOMEDHEIM H3MEHEHHUEM Co-
CTaBa MeTacoMaTU3MPYOMHX PAcCTBOPOB.

B saxmouenne eme pas momuepruen, uTo Bee merMaTHTHI paiioHA ABILIOTCH
MeTaMoP(POTEHHLIMI 06Pa30BANMAMY, BOINUKIIIME B MPOIECCe MeTaMopdhuiama
ampubomnrosoit danmm. Pacnpenesenne mermaturon Pa3iImYHOTO0 COCTABA 11O
HOJICBRIM HITATAM W CJHI0JAaM HAXOJAWTCA B OTYCTIHBOII BaBHCHMOCTH OT META-
MOp(uIeCKOil B0HATBHOCTH BMEMATOIIX HOPOMA: € IOBHIIEHUEM CTEIIeHI
MeTaMophuama 1o cyGhaum IBYT0TeBOIIATOBEIX MITMATHTOB B COCTABE IIOrMi-
THTOB MOBRIIIACTCA POJH MHEDOKJINHA B OHOTHTA, & ¢ IOBHINEHNEM HHTOHCIHE-
HOCTH PETPECCHBHEIX HpeobpaszoBaHmil BMEMAIONHX TOPOJ B COCTABe IMErMa-
THTOB PE3KO BOBPACTACT POJb KPYUHOPA3MEPHHIX CJIOZ, 0COGEHHO MYCKOBHTA
W aKIeccopHoll MUHepaJIn3aIm.

0. H.3AXAPOBRB

MYCROBUTOBBIE N MYCROBUT-PE[TKOMETAJBHBIE
HEC'MATHUTBI TAWMBIPA

TafiMpipckas MycKOBHTOBAS IPOBHHIMA SBISETCS COCTARNOZN qaCTHIO
HerMaTaroBoro mosaca obpamiaenns Cubupceroit maar@opmer. B reoTerToHN-
UCCKOM  OTHOIICHHH INPOBHHNUA MHpeACTaBisieT co6oit cerment IKapckoro
CPEAUHHOTO MACCHBA, Das[eNANIIEro MIOre0CHHRINHATBHLE B0HH MO3THIX
ranenonny (Cesepmas 3emuas) m mosgimmx repuunnag (Taiimerp). IermaTtmro-
BMeIalomue MeTaMOpdmueckme KOMINIEKCH ¥ IOJABIAIONEe 6OIbIINHCTRO
IVIYTOHNYECKNX 00pasoBaHmil MPHYPOYCHE HCKIIOYATENBHO K OTI0SKEHTIAM
HIZRTEro u cpepuero mporeposos. CymecTByiomas cTpaTarpaduueckas cxema
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norembpus Gasupyercs Ha BEIJIEJICHIN B DErHOHE IBYX HOHCHJIEMEHTAI[MOHERIX
CTPYKTYPHO-QANHATBHEIX 30H — HBLEOCHHKIMHAIBHOMN (Bocrownsiit Taiimsrp)
1 MHOT@OCHHKIHHAIBHON (3amagusii m [Menrpansusit Taiimeip) ¢ mogpasje-
JICHHEM METaMOP(U30BAHHBIX IIOPOJ] HA THeHCOBLI 11 puanmToBEIl KOMILIEKCH.
Meramopduueckme kommrerch chopMmpoBann mposEIenmEM JBYX 9TamoB
permonanbHoro Meramopdmsma m YABTpaMeraMopguaMa, COOTBETCTBYIONIIX
ABYM ODOTGHHYCCKHM LUKJIAM — B KOHIC PAHHEI0 M B KOHI[e CpPeHero Impo-
Tepososa. Pammenporeposoiickmit MeTaMop@uEM IpoOTeKANM B YCAOBHAX 30JI€HO-
CIIaHIIeBOIT ampubonnToBoit pammii, Cpenuenporeposoiickmit MeTaMopdmam
OBITT OCHOBHHIM 1 C HHM CEAZHBACTCH obpasoBanne moamdanmaibaol 30HAID-
HOCTH, KOTODAsA II0 CBOGMY XapaKkTepy GimsKa K pammarbHo Cepum METAMOp-
$uroB ymepemmnix naBieHmi Tmma «6appoy», MeCTaMH 3HAUMTENBHO OTKIO-
HAACH B CTOPOHY HHSKHX IaBJIeHWi (Ilynarnu, 3axapos, 1971). B cesepnoit
gacrn lenrpaasroro Taiimeipa, e BaUKCIPOBAHO HAMGOIBITEE KOIMICCTBO
nermatutos (Goxee 5000 Tem), ycramomieHH lects METaMOpPOHYECKUX 30H:
1) cepnnmr-xaoparosas (u3orpasa Gmormra) m 2) bmorur-cepurnuroBas cy6da-
LT Qanim 3eeHsIX CaHmen (H30rpaja TpaHaTa, mepexoy aKTHHOINTA B Po-
ToByio 06Mauky), 3) summor-ampuboanrosast dammsa (usorpama CTaBpOJIHTA),
4) cTaBpONAT-aTBMAHITHOBAS (m3orpama AUCTEHA), D) AUCTeH-aJbMAHIIHOBAS
(m3orpama cmmimvammra) n 6) CHILITAMAHAT-2IbMaHHH-MYCKOBATOBAA CY6-
$anun ampuGomnronoit darum (ca. Brueiiny). Ilocaenmss soma mmeer mAm-
bomee mmpokoe pacmpocTpaHeHme m 3ammMAaer mwromans Goxee 10 000 M2,
Ha ceBepo-socrounonm okomvamun B0HEI, B paifone saampa Bausrepa, ocrposon
Hopaenmensna n n-pa 3dapm, obHapy:kuBawrcs AHJAY3UTOBEIE INIATHOTHEICH
1 KPHCTALIMGECKHe CHaHNb. 37ech HAOTpama AHAAIy3HTa 3aHHMaer TOTHO
TaROE ke TMOI0ReHNe, KAk I M30TPAja AHCTeHa. AHAalysmT BCTpeYaercs B ac-
COLMANAT CO CTABPOJHTOM, HMeS ¢ HOM peakIMONHEe COOTHOMICHTH, KO-
AUCPUTOM, COJED;KAIMAM HEDeJKO PEIUKTH CTABDONNTA, M CHJ/IHMAHETOM.
Bosmoikno, wto mopogmn JaHHOTO palioHA WCIIBITAJIIT MeTamMopuaM paguasbHOL
CepHn HN3KUX AaBJIEHUH (aHAaIy3HT-CHIIAMAHETOROTO THIA) MIH TPOMCXO-
ATIIO HAJIO0AeHNe 0JHOTO THHA MeTaMopdmaMa Ha Apyroi (muagropes HE3RHX
IaBIeHMiT), uro Goiee OOATBEP/KAAETCA (DaKTHIeCKIIM Marepmanom. IHa rep-
PHTOPHI PAacHpoCTPaHeHHSA MOPOJ, MeTaMOpPHBOBAHHHX B CHJIAMAHAT-ah-
MaHAMH-MYCROBUTOBOM cybdanuu amduboanTopoit amum, mmpoko mposs-
JICHBL IIPOTECCHL ABYXDTAIHOTO yiIbTpaMeraMopuama — MHTMATH3AI[HH, MeTa-
COMATIYECKOH rpaHUTH3AIMA I peoMopduaMa, 06ycaoBHBIAX 06 pazoBamme
1 IMMPOKOe IVIOMALHOe pacmpocTpaHeHHe I0pPoj TPAaHETOMIHOTO COCTABA.
panuronusr otrocsTes, B OCHOBHOM, K HaTpoBo-KajmeBoMy psazgy. C koHmom
CPEAHEIPOTEPOBOMCKOH W, HO-BUAMMOMY, HauagoM IO3THEeT0KeMO puiicKoi
CRIANIATOCTH CBAIBIBACTCA (OPMHPOBAHNE KOMINIEKCA MATMATIIECKIX MYCKO-
BUTHBHPOBAHHLIX TI'DaHUTOB (moagmeoporennsx). Muorogasure muTpysmm
OTHX LOPOJ| JIOKATH30BAHEl HCKIIOYATETBHO CPef METaMOPPIICCKIX KOMILICK-
COB HILKHEro IPOTEPO30A B 30HE JHAPTOPEsa HHBKMX JaBICHMIL Mopdomorua
1 Pasvep WHTPY3Wil, XapaKkrep ;KUABHEIX IODPOJ (B gacTHOCTH, MErMATHTOB),
& TaKzke XHMH3M I'DAaHUTOB IOATHHEHE! CTAHHHOCTH MATMATHICCKOTO Imporecca.

B obmeit reomormueckoir nmeropunm  TaiiMbipexoii cxmamuatoit cEETEMB
OLPEICNICHHBLIM KOMINIEKCAM TDAaHHTOMAOB NPAMO MM KOCBEHHO OTBETAIOT W
OTPE/IC/ICHHLIC TeHeTHIECKIe I'PYIIIbl IeTMATHTOB, Xapaxrepuays co6Goit bTams
PASBUTHA MOABMKHOM 30HEL. Crenuduka mermarntos, TPOABIAIOMAACA B pas-
MEIEHUN ¥ NpPOoCTpPaHCTBEHHOM OPHEHTHPOBKE, 0COGEHHOCTAX Mopdoaorum,
BHYTPEHHEr0 CTPOEHHsA, COCTaBa, MUHepPAJIM3ALUE W APYTHX acmeKrax, o06-
YCIOBIeHA 00 pa30BAHEEM HX TG0 IPH PErmoHAIbHOM MeTaMopdmame (yiabrpa-
MeTaMopPuaMe) IHCTeH-CHIINMaHATOBOTO THNA, Ju60 B IpoNecce MarMaTmde-
CKOIl [IeATeIbHOCTH — KPHCTAIIUSANHOHHOR muddepennmanmm rpanmTHOrO
paciiiaBa M IOCHeAYIOMAX IAATEeNbHLIX (MHOTOCTaRmiTHEIX) Tpeo6pasoBanmit
€ro epuBaToB (rJaBHEIM 06pasom amantoB). Iloaromy mermarmrer Taiimerpa
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Kakr reoJiormuecKue o0pasoBaHMs HOAPASICISIONCH B HACTOAINEe BpeMs Ha IBa
reHernieckux tnma: 1) meramopdoreHHBIe merMaTHTH CYIIECTBEHHO ILIATHO-
KJIA30BBIE I MEKPOKJIMH-TIIIATHOKIA30BEE KePaMITIecKoi 1 MYCKOBHTOBOM (hop-
Manmii; 2) MarMaTOreHHEE IerMaTHTH, IIaTHORIA3-MUK POKINHOBBIE W CyIe-
CTBEHHO MHKDPOKJIHHOBLIE MYCKOBHT-DEIKOMOTAIBHOMN dopmarm,

Meramopdorennnie myckoBnTOBHIE MErMATHTE

Meramoporennrie mermaturs, HemepeMelennLe (CHHKIHeMATHYeCKie)
I HOepeMEIeHHble (I03{HeCHHKIHeMATHIeCKNe) ARIAIOTCH HPOAYKTAMU Iepe-
KPHCTAIH3ANNI H METACOMATHYECKUX WpPeodpasoBaHmii HIGRHEN POTE PO30Ti-
CRHX IIOPOJ{ — Pa3HO0bPasHBIX MIATHOTHEHCOB, MATMATUTOB, TEHEBLIX It peo-
MOpguIeCKHX TPAaHHTOB. CPem TeoToTHIecKIY daxropos, Brusomux Ha mpo-
CTPAHCTBEHHO® pacmpefielenne MeTaMop@OreHHHX NerMaTHTOR B Ipeerax
Lentpansuoro Taitvmipa, ompenermracs BeAYIAaA poJb JHTOJOTO-CTPATH-
IPaQuIeCKOro, CTPYKTYPHO-TEKTOHHICCKOTO I MeTaMOp(mIeckoro (akTopos
KkoHTpoJisA. Ilermatnrorie ofpasosanms O0HAPY;KUBATOT YETKYIO IpPHYPOYeH-
HOCTE K HH3aM IHEHCOBOr0 Kommiekca. OHE J0KATU30BAHL B PasHoobpasnrx
IJIATHOTHelicaX I KPUCTaIMYeCKAX CIanIax, 00pa3oBaHHEIX B YCIOBHAX -
CTeH-aNbMAJHHOBOE 1 CHILIMMAHHT-aJIbMAHANH-MYCKOBATOBO cyOdarmit
ampubomurosoii Ganum. pu srom cuegyer IOMEPKHYTh, YTO COGCTBEHHO My-
CROBHTOBEIE IEIMATHTH pPasMEIIAIOTCSH B TIMHO3CMECTLIX IJlarmorHencax,
B OCHOBHOM B I'panarT-GHOTHTOBHIX, HepPeCoaHBAIOMEXCSH C ABYCHIOMAHRME I
TpaHaT-CHIINMAHAT-0noTATOBRME. Becemonsmmme (kepammgeckne) mermMaTHTH
CBOMCTBEHHEI pazpesaM MerTamopuueckmx HOPOT ¢ JAOMHHHDPYIOIEH poJIbio
GroTnT-aMPUGOIOBEX mIATHOTHEHCOD.

OcHoBuBIe Koumnenrpamun MeTaMOpHOreHHKX MYCKOBHTOBHIX IOIMATHTOB
Pa3MEMAaIoTCA B H0JIOCe I'PAaHNTHSAINMH HA I0T0-BOCTOYHOM daanre somrr cmi-
MHMAHNT-2/IbMAaH/IH-MYCKOBATOBOM cyGdarmn  amduboanTonoi danum. Ira
[010Ca BHITAHYTA BAOIB PETHOHAIBHOTO PAZIOMA, OTIE.IAIONIEr0 80HY OT T'pa-
Gen-cunrannanu pex Toxesoit m Kamenmoir. Jlanma nomocsr kommenTpamm mer-
Marutos pocruraer 100 rv mpm mmpmme 3—12 kM.

B ee mpenenax BhisiBirens jBa AumeHHBIX merMATHTOBEIX nons: 1) va xeso-
Gepe:kbe CpeiHero TeueHms p. KHamennoii m B mempgypeane Kamemnoi m To-
aeBoil (mromans 400 xv?); 2) wa npaBobepesibe mmkHero revenus p. Tosnesoit
1 ee mpasoro upuroka p. Omxenseit (nromans 100 kM?). Pacupepenenne nerma-
THTOB HA TEPPUTOPHH 1OJIeli HepaBHOMEPHOe — B BHJE Y3JI0B, KYCTOB, y4acT-
KOB I HOJIIOC, MPUYPOUEHHEIX K CBOZOBHIM YACTAM aHTHKIMHAILHEX (1acto
ﬁanHaHTHI{JIIfIHEUILHbIX) CTpyRTyp ¢ momxorum (10—20°) morpyskemnmenm map-
HHPOB HA 10T0-3a118J M CEBEepO-BOCTOK.

Hasa paccmarpusaemsix mermaTmnToB XapaKTePHR CIOMHOCTE T MHOIO-
obpasme nx mopdosormueckmx dopm. Brgeasiores CeITOBUIHEIE, KYIIOJ0-
BUJIHELIC, DJUINHCOMAAIBHEIE, INIHTO06PABHEIE, COMKEBE TPYOUAThe M (THTAHTO-
MHTMATHTONON00HEe Mopdogormueckne Gopmsr Ted, Crynbnrypa Komrakto-
BEIX IOBEPXHOCTEHl JKWJI TMOJHOCTBIO OIPEeseTcs CHIAMYaTRIM PUCYHKOM
BMEIIAIOMAX MeTaMOPPUIeCKUX MOPOJ, 4 THN KOHTAKTOB 3aBHCHT OT CTOIOHM
MHTMATH3AINN I TPAHUTH3ANUA. B Hemepememennsx merMaTmrax moutnm Bce-
raa Habaoa0TCsa B0HE MOCTEIeHHON0 nepexoga MomuocTbio 0.5—06 .

IIpoctpancrsennas opmenTupoBka GoabmmICTRA HerMATHTOBRIX TeJd ce-
Bepo-Bocrounaa (40—60°), amamormumas BEITAHYTOCTH TETMATHTOBEIX I0JeH
B IEJIOM, pejite IpocTHpanme ;xul cyome pugmonanbuoe. [lagenme JKII, corJrac-
HO€ ¢ majeHmeM BMENIAIONUX THECOB, CeBEpO-3aMAfHOe WM 10r0-BOCTOTHOS
uox yraamu 20—80°; ckiaonenme s wacTm Tex CeBEpO-BOCTOYHOE W JOT0-3a-
naguoe mox yraamu 10—20, pexxo 30°.

Ocobennoctn BHyTpenuero CTPOGHNA, COCTABA M MEHEPAJW3aI[HH MeTa-
MOP(OTeHHEIX MErMaTHTOB 3aKTIOUAIOTCH B CIIeIIYIOMEeM:
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1. Ilo cremennm gudepeHIpPOBAHTOCTH I XapakTepy 30HAABHOCTH MYCKO-
BOTOBHIC IEIMATHTHE B GOJBIIHHCTBE CBOEM OTHOCATCH K Hemosmopuddepermm-
posannakiM, Hanbonee pacmpocTpaHeHHHIMI TEKCTYPAMH ABIAIOTCA y4aCTKO-
Basl, YHACIEJOBAHHO-IIONOCYATAA (CKHAINTO-IerMaTHTOBAsg), MACCHBHASA 1
H3peJKa CHMMETPHYHO-3oHalnbHasg, HenepeMemenHse HerMaTHTE ¢ VHACTE[0-
BaHHO-IIOJIOCYATHIM TEKCTY PHEIM CJIO/KeHHEeM ABIAIOT co0oil yHWRAIBHEE IIpH-
MEepH ABJICHHH INEpPeKpHcTalJuzanil I MeTacoMaTHYeCKHX IIpeolpasoBaHmit
mepPBUIHOTO THeiicoBoro cyberpara. B mux mabmiofaeTcs Bech P TPOMEKY-
TOYHEIX (IePeXOHBIX) HOPOJ OT MHTMATH3HPOBAHHKX IJIarHOTHEICOB J0 My-
CKOBHTOBHIX TPAaHHTOB, a TaK:ke TpaHCcHOpPMAIUA HOCIEHHX B IErMaTHTO-
BBI@ IOPOJIBI MOYTH BCEX CTPYKTYPHBIX PASHOCTEH IMyTeM IepeK PHCTATIN3aIuT
B TBepOM cocTosiHum. V3 erpyRTypHEIX pasnocTeil HanGOJIBIIIM pacmpocTpa-
HEHHeM IOJB3YITCA rpybosepHUCTHE TPAHHT-TIETMATHTHL M amorpadmgeckme
mermMaTuThl. ToHKorpadmgeckne MHCHEMCHHBIE TPAHHTH HUKOTJA He 00pasyior
CaMOCTOATETBHEX 30H M BCTPEYAIOTCA JIOBOJIBHO PEIKO0, TJIaBHEIM 00pazoMm
B BHJIE MEJIKHX IITEH M OJ0KOB B amorpa(uieckoM nermMaTuTe o (HIH) B yUact-
KaX Iepexofa IpPaHnT-IerMaTHTa B IeTeIbYaTo-CerperammoHHbii IerMaTur.
Ocobo ciaexyer WOMUePKHYTH, YTO IETMATHTAM ONHCHIBAEMOTO THIA CBOMCT-
BEHHL B OCHOBHOM CTPVYKTYPH IJIaTHOKJIa30BHX UHCHMEHHBIX TIPaHUTOB
¢ HempaBHJABHOH QopMoil WXTHOTINOTOB W HEPEJKHM HX I[epexoaoM n3
ojiHOr0 MomHoOJIOKA IIarmokjasa B Apyroil. MuKpORImMHOBLIE IHMCHMEHHEIe
TPAaHATH € PAITAYHEIMA MOPQOTOTHICCKIMI THIAMH HXTHOTJIHIOTOB OTMEe-
YaTCA Yalle B IepeMemeHHEX MYCKOBHTOBHIX mermarurax. B nux ;xe Berpe-
YaeTcs AanJHT B BHAE pPBAHLIX IATEH W peske B (PopMe JEHTOUYHHIX BKJ0-
yenmii. B memepeMemeHHEIX IerMaTATAX AIlJINTOBLIE CTPYKTYPHL ITOJHOCTHIO
OTCYTCTBYIOT.

2. IlermaTmToBRIe TeJa, 3ajerapollme B IIArmormeiicax m XapaKkTepusyio-
muecsa B TOM WM MHOH Mepe yHacJeJ0BAHHO-IO0J0CYATON TEKCTYpPOi, HMeIoT,
RaKk NPAaBWIO, PE3KO IOHIKEHHOe COIep/RaHme KaJlmeBoro II0JeBOTo INmaTta
(me Gosee 15%) ¥ COOTBETCTBEHHO MOBHIIEHHOE IIIarnokjgasa n kpapra. [nas-
HEIE MUHEpPaJbHbIE aCCOIMAIHE COCTABIAIT ITOJEBHIE IIMATHL M KBapI[ B CO-
geTannu co camogamMu (OMOTHTOM M MYCKOBHTOM), TPaHATOM, alaTHTOM M Typ-
MaamaoM. IlermatnToBhie Tesa, 3ajerajoliie B TEeHEBHIX W peoMopdHYecKux
TPaHATAX, OTJIANYAIOTCH 3HaunTeabno Goxapmmy (go 20%) m, raasnoe, cTadmiIb-
HEIM COJIEDIKAHHEM KaJMeBOTO IOJEBOr0 IINIaTa.

Kanmessie mosessie mnarel mTpejCcTABICHE MHPOKHM PALOM TPOMEKYTOY-
HEIX cocTosfnmii. B ciaafo mepexkpmcTanims3oBaHHLIX TI'paHATaX H B I'panuT
IETMATHTAX JMOBOJBIO YACTO YCTAHABIMBAETCA HECABOMHMKOBAHHEBIN BEHICOKIMIL
OPTOKJIA3 U IIPOME;KYTOMHEIT oprokaad ¢ yraom 2V=-—55—84" n cremennio
rpukananocta 1 —0.5, nemepruToBLIl M MUKPONEPTATOBLI. B KpynHOKpHCTaI-
JHYECKIX MOPOJIAX, B TOM UHCJIE M B INCEMEHHLIX TPAHUTAX, BCTPEYAeTCA IOUTH
HCKIYHATEIBHO MPOMEKYTOYHEI MHKPOKIHE ¢ yrnopsgouenmoctsio 0.5—0.9,
yraom 2V=—74—88°, narumcropemeryaTeil I HepeNIeTIYATHH, MaKpoIepTi-
TOBHIT. B HeRoTOpHIX memepeMeIeHHHIX IerMatuTax jgeBobepesxbsa p. Hamen-
HO# YCTAHOBIEHBI II0JOKUTEIbHLIE MHEPOKIHmHLE ¢ yriaom 2V=--84—86°.
W3 mepruToBEX BPOCTKOB B MPOMEKYTOTHEIX MAKPORJIAHAX, 0CODCHHO B KPYII-
HOKPHCTAIINYECKUX PA3HOCTAX MNeTMATHTOBLIX IIOPO, AOMHHHPYIOT Cerpe-
ranmoHHO-MeTacoOMaTHIeCKHe n MeracoMatmueckune meptutel (Pypenko, 1949).
Omnnm caaraores aapbmrom NeNe 0—9, epolilHHKOBAHHEIM IO aTbGHTOBOMY 3a-
romy, 2V=-]-78°, ynopanouennocrs 0.6—1.

ITnarmoxias B HemepeMeIEHHBIX IETMATHTAX HpeACTABICH alb0HT-0JHTO-
kaasom Ne10—13 ¢ ymopsapowennocteio 0.4—0.8. B xomrarToBHX 30HAX
MOCTEIeHHOTO IepPexoja OCHOBHOCTH IIATMORJIA3a KoJe0JeTcA B MHPOKHX
mpejgesax — or amjesmEa NeNe 31—34 nmo oamromaasa  NeNe 18—24.
B mepememennmix merMaTmTax HTPHCYTCTBYeT aiabbuT-0amrokaas NeNe 3—12
¢ ynopsajpogennocteio 0.6—0.8. Jlas maarmoxmazoB MYCKOBHTOBEIX Herma-
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THTOB BEChbMa XapaKTepPHH «AHTHIEPTHTOBLIEY BPOCTKH, ABIAIOIMMECHT, He-
COMHEHHO, Pe3y/bTaToM 3aMeINeHns IATHOKIa3a MHKPOKIMHOM.

Kpapm B MyCKOBHTOBBHIX IIerMaTHTaX XapaKTepPH3YeTCs MOBCEMECTHO cepoit
W peske TeMHO-Cepoil OKpackoif, HEKOrJia He ObBaeT WePHHIM M JIHIMYaTEIM,
KaK B PAHNTHBRIX IIETMATHTAX, II HE 00Jajaer IOBHINEHHON 7-aKTHBHOCTBIO.

3. TloTeHImalbHO MYCKOBHTOHOCHBEIMH SIBJAAIOTCA TONABIAIONEE 0 OIBITHH-
CTBO BHIABIEHHHIX MeraMoporenusx mermarutoB. OpHAKO XapakTep OCII0-
JeHeHAA W KAauecTBO MYCKOBHTA B IErMaTHTaxX PE3KO pasimdHbL. Jlasa merma-
TrToBEX Todeil B mempypeane Omnenbeii—Tomxesoii—HRamennoii—ATTE yera-
HABIMBACTCS MOCTEIEHHOe YBeJINMYeHHe MYyCKOBUTOHOCHOCTH B HaNpaB/IeHHH
¢ J0ro-3amana Ha CeBepo-BOCTOK: MepPexoj| 6eccaiofHbX (KepaMIiecKmx) mer-
MATHTOB B €Jaa00 MyCKOBHTOHOCHEI® M MYCKOBHTOBBEIE C IIPOMBIMIJIEHHBIM CJIIO-
JOHACHIIEHEeM, 3acJay/RHBAOIINEG BHEUMAHHA M ITPOMEIILIEHHO HHTEPECHHe
CROIJIGHUS MYCKOBATA BEIABICHEL B IECATKAX KU, 3aKOHOMEDHO IPHYPOHEH-
HBIX K 0CEBOIl YaCTH IOJOCKH KOHIEHTPAINH, 0COGCHHO B €e IeHTPaIbHOI 9acTH
B Mesraypeuse Kavennoit m Tosesoii. Xapakrep ocaiojieHeHnA B jRIIAX Yallle
30HANBHEIT U y9aCTKOBEIL, peske rHe3moBbii. B mermarnrax BRIABIAIOTCA TPI
pPasHOBO3pacTHEIE CHElHUIecKne reHepanun KpynHOK pICTALIIYeckoro mpo-
mpmurengoro myckosuta (Hmgmrmm, 1950). Ilpm srom MycKOBHT KBapI-My-
CKOBITOBOTO KOMIIIEKCA MOJAB3VETCH 3HaunTeJIbHo O0JBINNM pPacHpocTpaHe-
HITeM, "eM HerMaTONIHBN MYCKOBHT, HO yerymaer emy mo kagecrsy. Illmpoxo
pacmpocTpaNen TPENUHHE MyCKOBAT, pa3BUBAIOMMIACHA 110 JIHCTOBATOMY I
TIACTHHYATOMY OMOTHTY.

Ilo XMMETECKOMY COCTABY MYCKOBHT BCEX TeHEpAIlHil 113 MeTaMop@orennrx
MerMATHTOB IO CPABHEHMI0 ¢ MYCKOBHTOM MarMaTOreHHKIX HerMaTHTOB Xapak-
TepHaYeTcs MOHIKeHHLIM COfepyRaHimeM Kajmsa | jxenesa (0cobeHHo B mer-
MATOHIHOM MYCKOBHTE), YACTHIM OTCYTCTBHEM Kaiblina. MyCKOBHTEL U3 Here-
peMemIeHHEIX U IepeMeIeHHbIX erMaTATOB PasimiaioTCA Coje piiaHueM KaTia
(Gomee BHICOKHE BO BTOPHIX), KaJbljus (OTCYTCTBYET B HmepBHX) W skeaIesa (cTa-
GuabHOE B IEPBHX, HENOCTOAHHOE BO BTOPHIX).

4. B reoxuMUTecKoM OTHOIIEHWH JIJfA IOJEBHX INHATOB M KBapua MyCKO-
BUTOBHIX MeTMATHTOB B CPABHEHHH ¢ MarMATOTeHHHIME Xapakrepmo: 1) mummn-
manbHoe cogepranne Li, Be (memee 0.05%), Pb, Sn m Sr, orcyrersue ZriGa,
B u V B wBapue, 2) moBeIIeHHKEe KoJmdecTBa Ba u NOHIZKEHHBIe — Ni, Sn u
Ga B mrarnoriaase, 3) maxcumanbuse cogepskanus Cr, Co, Nin Ti m mummvairn-
upie Sn B vukporamue. Cirofpl MeTaMOpQOTeHHbX HerMaTHTOBR OTIMIAI0TCH
paigmunem Cr, Co, Pb, V u Sc npu DOHMKEHHOM COZE PiaHun Be, Ni, Nb u Zn.
La n Ce ¢urcupyiorcsi JHNIbB B MeTacOMaTHIECKOM (merMaToOMIHOM) MYCKO-
BUTE.

5. PeprkoMerasibHas MUHEDAJIH3AINEA B MyCKOBHTOBLIX ITIETMaTHTax OTCYT-
crayer. V3 MHOTHX COTEH ;KU JHINB B ABYX Texax Gbuim o0HADPY/KeHb O7H-
HOUHBIE KPHCTAJLIB Oepmiia, a B HECKOJIBKHX KepaMHYeCKHX HermMararax
(p. MegBesxpa) ycraHoBleHa CHOpajmYeckas BKPAMICHHOCTD MOJINGeHnTa,

6. Pagmoaxrupmas mummepanmsanms (memee 0.001%) mpepcrasiena nep-
BUYHBEIME U BTOPHYHBIME ypaHOBEME MuHepazami. IlepBHaubM (dHgoremnLM)
MIHepaxaM ABJIAETcs ypaHuuuT, Bropmdgmbie (THIEPTeHHBIE) MIHEPaJIb
npuHAJNIe;KaT K THAPOORHCTIaM (TyMMHTE), docdaram (oTEHHT) M CHIMKATAM
ypana (ypaHoaH, COAIAT, Ka30JIHT).

7. K macroameMmMy BpeMEHH B MyCKOBHTOBEIX IIETMATHTaX BLIABIIEHO
35 axkmeccopHEX MHHEDAJIoB, BRIkuas ypamcomep:kamme. Takime rmepaist
KaK IpaHaT, amaTHT, TyPMAJINH ABJIAIOTCA CKBOZHBIME JJIA BCEX IOPOJ Ter-
Matmra m Qurcmpyiores memocpexcrsenno B obmamenuax. Ilamxossivr mmie-
PANOTHIECKAM aHAJIN30M YCTAHABIMBAIOTCS (B MOPSAJAKE BCTPEYaeMOCTH) Mar-
HETHT, TUPUT, HABMEHNT, CeH, XaIbKOOHPHT, MOHAINT, KCEHOTHM, IeMaTnr,
PyTII, IUMOHHAT, (I0OOPHT, BHCMYTHH, GHCMYTHT, ONHPPOTHH, MeIbHUKOBHT,
POMGMYECKMIT MIPOKCEH, BOJIACTOHAT, MOHOKIHHHBIA MHPOKCEH, CTaBpOINT,
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CHAIUMAHAT, jaucteH, rpadmr. Ilociaegume wernipe Mumepasa ABIATOTCA CKO-
pee BCero peJIMKTOBEIMH, TaK Kak QUKCHPYIOTCA BCErja B KOHTAKTOBHIX 30HAX
HHI, 3aJeraiomiux B MeTaMop(pHYIecKuX MOpPOfax ¢ COOTBETCTBYIONIMH Iapa-
reHeancamu. B KauecTse pemKTOBOrO MIHEPAIA BCTPEYALTCS I PPAHAT ¢ KOPHY-
HeBaTo-Oypoil oxpackoil, ofoxpeHHurf, pasjpobJeHHLIl, KOPPOLAPYEMELT
3eJleHoBATHIM GmormToM W MyckoBuroM. IHoBooGpasosanmsie (MeracomaTmue-
CKHe) TPAHATH HECKOJBKHUX IeHepanumil HMeT MoKazaTelb MPeJOMIeHNS, W3-
mensaomuiicas B upegeaax or 1.805+0.02 mo 1.812+0.02, ymeasmsii Bec
or 4.17+0.01 o 4.25+0.02. OcHoBHKE KoMmOHeHRTH nmpaiabermmra (B %):
axpmagyue 51.2—69.1 nupon 4.2—10.1, cneccaprur 21.6—38.5. Ha rpoiinoii
amarpamye Alm—Pyr—Spes (Coromos, 1970a), rme BegeIens 30HLI COCTABOB
OHPAJIBCIUTOR U3 METMATHTOB PABIHYHBIX THIIOB, 0O0JbIIAS YaCTh TOUYEK COCTA-
BOB METACOMATHYIECKUX TPAHATOR U3 TAMBIPCKHX MeTaMOPHOreHHbIX MerMaT-
TOB PACHOJATAETCA B [0JIe MYCKOBHTOBHX IIETMATHTOB. JTO CBUJETEIBCTBYET
0 TOM, 94TO OHHN 00pazoBaliuch B yCIOBHAX, OIUBKUX K cymecTroBasmmuM B Mam-
CKOM MyCKOBHTOBOM IPOBHHIMI. BMmecte ¢ TeM sHaumTejbHad 94CTh TPAHATOR
XapaKkTepH3yeTcs NMOBLIMIEHHEIM, 4 Nepefro I amoMalabHEM (o 46.5%) comep-
MaHneM creccapTHHA. [Hak mpaBmilo, Takue TpaHaTe GUECHPYIOTCA B IpanmT-
merMATHTOBEIX PasHOCTSAX IepPeMEImeHHHX IerMaTHTOR, 3ajJeraomux B JHa-
dropupoBaHHLIX IJIarHOTHeHcaX ¢ MOABIEHHeM B HHX Koppauepura u (mim)
aHganyanra.

MarmaTorennsie MYCROBHT-pPeIROMEeTaAJIbHbI€ NerMaTHTBI

MarmaTorentsie IerMaTHTHL MYCKOBIT-PEIKOMETaNbHOI (opMammm, reHe-
THYECKN T IPOCTPAHCTBEHHO CBASANHEE ¢ MHTPY3HBHEIMH MYCKOBHTHSH POBAH-
HBEIMI TPaHHTAMH, IPEICTaBIAIT O0JBHION nparkTmaeckuii mmrepec. Omn
ABIAIOTCH FRUIBHBIMI JepHBaTAME OHPYIHHCKEX W epPEeMEeeBCKHUX TPAHHTOB,
CTAHOBJIEHNE KOTOPHX OTHOCHTCH K CPEJHHEM HTANAM BeDXHEIPOTepPOo30iiCKoTo
(?) rewromo-marmarmueckoro muraa. llermatmroBpie ofpasoBaHus 3aJeramnT
HOYTH HCKIWNYUTeIHHO B MATePHHCKHX I'PAHUTAX, OOHAKAINNXCHA HA M-0BE
3apn Bepera Xapurona Jlanresa ma muomamm 2000 kM2, pesie — B 9H0KOH-
TAKTOBHIX YACTAX MHTPY3HH B Pasnoobpa3HbX IATHOTHEHCAX, aHAIY3HT —
n (mim) woppauepmrcofep:kamnx. Hanbonbmas KoHIeHTpamms HDerMaTutos,
M3BECTHAA IOJ HaspanmeM BHpPYIHHCKOro NerMaTHTOBOTO IOJA, HabIiojaercs
B IIEHTPAJBHON gacTm m-opa 3apm, Ha mobepeskbe 3akx. Bupyianm m npmieraio-
mnx ocrpoBax apx. Hoppenmennma (octpoBa Hamcema, Bomesm, Ilpaspa,
samapgHas mojsopmHa o. Taiimnip). B mpocrpancrBemHOM pacnpefesenmm Mar-
MATOreHHEIX merMaTuroB B upejeaax Llenrpaasaoro Taiimeipa Goasmas poas
MPHHATE;KAT W TeKTOHNIYeckoMy (GarTtopy KonTposis. OCHOBHBIE VIACTKI KOH-
INEHTPAIUN IerMaTHTOB, OOLEeIHWHACMHX B IETMATHTOBOE moje (IJOMAanb
400 ¥M?), TpPHYPOYEHE! K MECTY IepecedeHns GHpPYIMHCKON MHTPY3HH CyOMe-
PHEAIONAILEHOTO HPOCTHPAHESA €PEeMEeeBCKUME TPAHUTAMII, CHATAIIIHME Ce-
PHH CONPA/KEHHLIX WHTPYSWBHEIX TEJ, KOTOPHIE BHITAHYTHEL B CeBEPO-BOCTOU-
HOM HAIPABJEHHH. Y YaCTOK HEPEcedeHnsa MHTPY3HIl JOKaIN30BaH B 0cJabien-
HOII 30H€ Ha COWJICHOHNH JAPEeBHHX PErHOHANBHBIX PA3JOMOB MEPHIMOHAIBHOTO
H . CeBepo-BOCTOYHOTO HIPOCTHpaHHA. AHANE3 OPHEHTHPOBAHHLIX JHATPAMM
FRUJIBHEIX TOPOJl M CTPYKRTYPHEIX DJIEMEHTOB HHTPY3HiI MaTepHHCKUX TpaHm-
TOB IOKAB3BIBAET, 9T0 OHDYIMHCKHE IETMATHTH JOKAJTHZOBAHKI B IOJOCTHX
MePBHYHBIX IIIACTOBEIX TpEIUH (TPem[HH paCTs;KeHNs) CeBepo-BOCTOTHOIO
(17—31°) mpoctupanmsa ¢ moxornym (20—40°) nagerEnesm Ha 10TO-BOCTOK, a Tak:ke
B IIOJOCTAX TPeIIMH paspriBa, KOTOpPEE JIub0 COBIAZAIOT IO IIPOCTHPAHNIO
¢ INIACTOBLIMI TPEI[HHAMM, HO ¢ GoJiee KPYTHIM DafenmesM, Ju60 IMEI0T NIIpoT-
Hoe mpocrmpanme u mepemenHoe kpyroe (70—90°) mapenme, aubo, HaKoHeI,
obamaganT cepepo-zamaganiM (336 —344°) mampasiaenmem ¢ moxormm (10°)
wan kKpytem (70°) cesepo-BocTouHBIM nageHmeM. OTHOCHTEIBHO 60Jee MOJO-

238



AbIe ePeMeeBCKNe HerMaTHTH «HACHeLYIOTY KaK IIaCTOBLIC TPEIUHEL B Hupy-
JMHHCKHX TPAHNTAX, TAK M TEKTOHIICCKNE TPEIu L (pasprrBa) Toro sxe Hampag-
JIeHHSA, TI08BTOMY IPOCTHPAHAE TOMABIAIOIEH YacTH It BEITIEPIKATHOE CeBePo-
Bocrognoe (20°) ¢ OAHOBHAYHEIM I0r0-BOCTOYHEIM HampaBJenmeM ajeHus
mox yraamu or 40° (oxomo 10% rex) o 70° y GombmummECTBA KM, Paamepn
TOJL: AMMHA, TPOCHCKeHHAS B KOPEHHBIX BRIXOJAX, KoXeGjerca B mpejenax
200—800 ™, B enmHITEBIX cryuaax pocruraer 1.5 km; momuocts — (0.1—30 .
Runsr mMelor Gomee mam memee OPaBHIBHYI0 IINTO00PA3HYI0 U IIACTHHYA-
TyI0 popMy, peike HempaBEIBHYIO NIacT000PASHYI0 M YCeTKOBIIHYIO. Haa epe-
MECBCKIX IETMATUTOB OCOOEHHO XapaKepPHBI IITOKBEPKOION0OHEE (xpeBoBmI-
HEIE) CHCTEMbl JKHJI ¢ WHANBHILYAILHEIMI MOP(OJOTHIECKAME 0COGCHHOCT M
OTACGTBHLIX COCTABJIANIMMX, 4 TaKsKe THIAHTOLLINPOBULHHE, mT0K006 pasHLre,
poMOoBHAILIe W ApyrHe (opMbI.

Ilo rexcrypuniM ocobenmocrsim Cpean OMHCHIBACMEIX IIETMATUTOB Bhije-
IAIOTCA TONHOTHGPe peHIIHPOBATHEE I nenonHogu@depeHnnpoBagaELe. B He-
nonHopude peHIHpPOBANHAX MerMaTiTax BHIICIATOTCS Tella, CJIO0MKEeHHLIe T'pa-
duueckoit, nermaTomHoit u KBapmesoii somamu; Tena, 00pazoBanHEEe TICHMeH-
HBIMH TDAHHTAME, HOJEBOUITATOBHIMA TOPOJAMH GJ0KOBOH It IerMaTomIHo;
CTPYRTYD; Tela, B CTPOCNHH KOTODPHIX IPAHUMAIOT YIACTIC TPAHAT-IErMATHT,
Ipa@uIecKmii MerMaTAT M M0 POIH HerMaTOMHOH CTPYRTYPE. AIZIATH T K1 b
HEI€ TPAHUTHL 1e 00Pa3yI0T CaMOCTOATCIBHLIX 30H I BCTPEYAIOTCA B BHUOE pe-
JIIKTOR B TETMATATOBEIX MOPOJAX IOUTH BCEX CTPYRTY PHEIX pasunocted. B moa-
Hougde eI POBANHBIX TerMaTHTAX 06emx TPYII yeTaHABIMBARTCSA IIPABUIT-
Hasgd 30MAIBHOCTE (CHMMETpPHIHO-30HATLHAS TEKCTYpa), a B eIUWHITHHX
CIYIanxX (epeMeeBcKue TerMaTuTh) of paTHas 30HATLHOCTE ¢ IepPexomoM B aCHM-
meTpmuHyio. B nemoxmopuddepennmposanmex mermarurax Haubomaee pacmpo-
CTPAHEHHON ABIAETCA YYACTKOBAS (rEe3zoBasA) Texcrypa, mpmuem aas epe-
MEEBCRIX IETMAaTHTOBBIX TeJl OGHIYINEI TAKREe ee PASHOBUTHOCTH — CoTyaTas
u sAgenmcras. B sarnGamgax meRoTopmX sumi BCTPEYAETCA CBOLOOpA3HAS TeK-
CTypa THIA (CIOEHOTO IHPOra», 0GYCIOBICHHAS UCPELOBANTEM IIOJ0C MEIKO-
S8€PHHCTOT0 TPAHHTA WM AIIATA € TPAHHAT-HErMATHTOM It HerMaTom/ oM,
B nomo6moro poma rexcrypax OTCYTCTBYIOT IMHCBMEHHEI® I'DAHHTHI M ATIOTpa-
¢mreckuit mermarmr 1, Ha060poT, YacTo BCTpeyaTCH nopdupobracrugecrue
CTPYRTYDPH, (UKCHPYs ompepenenmmyio crauimio o6pasoBaHus TerMartomua.
K snementam ywacrrosoro CTPOGHNHA, IOMHMO THIOBHIX CTPYKTYPHEIX DasHo-
CTedl 1OPOA, mpuGaBIAlTCS cHemupEUecKme ITOTIe PEYHO-TI0I0CYATEIe TTerMa-
THTEL, & TAKKe HOPOBI BTOPIYHKIX TEKCTYD — KBapPIEBOTO, MIKDORIAHOBOTO
u ansbuToBOro 3amemenus, KBapI-MYCKROBHTOBBI Kommiere. Owum caaraior
B JRNIIAX 30HEL, THE3/Ia M YYACTKH, 06/1ajalonime pasimIHoil BeIMYnnoif i dop-
MOil, HO C OPHEHTHPOBAHHKIM PACIIOIO/KCHIEM, UPEIOIPeIeTeHHEM TPeMmIHO-
BATOCTHI0O MCXOJMEIX ITETMATHTOBEIX I10POJ.

Ornmgas B cocrase u MEHEDAIN3aLNA TPAHATHHX ITETMATHTOE B CpaBHe-
HOI ¢ MeTaMop(OTeHHHLIMI 3aKJI0TATOTCH B CICTYIOMEeM.,

1. W epemeescrme, m GHpyAMHCKIE MerMaTHTiI XapaKTePHBYIOTCA ITOCTOAH-
HBEIM T DIPAMEPHO PABHEIM CONEP;KAHEEM KAIIEBOTO IOIEBOTO mmaTa, IIarmo-
RJIa3a M KBAPIA; U B HEKOTOPHIX €PeMECBCKIX JRITAX MITK PORIIH ABIACTCH
AOMEHHPYIOMIM MHHEpaxoM (mo 45%). OH Beerna mpeacTaBIeH MaKCIMAIL-
HHIM MHKpokmuHoM (2V=—76-—88°), HepemeTyaTsM, NATHECTOPEMeTdaThM,
rpybopemeryaTsiM, ¢ TOHKOIT IBOHHUKOBOI permerkoif, IIePTATOBLIM T Hemep-
TATOBLIM. B Mukporammax mcex CTPYKRTYPHEIX DPa3HOCTEH YCTaHABIMBAIOTCH
9eTHPEe MOPHONOTHUECKNX THIA IIePTUTOBBIX BpocrkoB (Pygemko, 1949),
IPIICM MEKPOLEPTHTE! M CETPeraiHoRHLIe TePTHTEH Tame HAaOII0TAI0TCsA B Tpa-
HAT-TIETMATHTAX, & CerperammoHHO-MeTACOMATHYCCKE® I MeTacoMaTHYECKHe
CBOMCTBEHHK (0I€e KPYIHOKPHCTAIIIYeCKIM nopoxam. Ilepsme mea Tuma
HePTHTOB mpefcTaBieHk aasbmrom NeNe 4—7, 2V=-174—82° ymopanoyen-
moctk 0.8—0.9, rpernii m werBepTEIit THIN — anBBITOM NeNe 0—3 ¢ ymops-
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nogennocrbo 0.8—1. Iliarmokias B epeMeeBCKUX MOTMATHTAX IO OCHOBHOCTH
oTBedaer aabbmronmrokzasy NeNe 5—12, a B OHpPYIMHCKNX — anbfury
NeNe: 0—6 (2V=+4-72—86°, cremens ymopsgouennocTn 0.8—1).

2. Yacre mermatmroB ofemx rpynm (8% or obmero umeia BLIABJICHHBIX)
B TOWl WIN WHOil Mepe axsGurmsmpoBama. B saBmecmvoct: or HHTeHCHBHOCTH
UpOABJIEHNA MPEJIIECTBYIOMEro KaTakaiasa (J0KalXbHOTO I MOBCEMECTHOTO)
axsburusanmeif sarpomyra amGo wacTh LOPO, AUGO Bee TIOPOJIE TETMATHTOB
1 B HeGOJIbIIOH CTENEHN [ame BMEINAOIIHE rpaunTel. Brrmensiorea tpm cra-
AUE ANBONTH3AINE, RasKI0ii M3 HHUX OTBEYACT CHOS MoAApHKADHA aas6mra;
1) xpymiorpreraimmaeckoro (2—15 enm) (NeNe 2—5), 2) ToHKO3epHUCTOrO Cca-
XaPOBHHOTO mam mopomrkoBaroro (NeNe 6-—8), 3) meiictoBmpmoro u mrac-
raagatoro  (NeNe 0—6) B accommamum ¢ Meako3epHUCTHIM CBETI0-CEPbhIM
KBapIeM. :

3. B THNMUHBIX acconmmammax cadmuecKmx MAHRepaioB mermMatuTos (Qu--
+Mi--Pl, Qu-++Pl, Qu-+Mi, Mi—+Pl) ouens wacro ormeuarorcs KPYIIHOK pH-
CTA/IHYECKHE CTI0/bl (GMOTHT M MYCKOBUT), IPUHATIEKAILTE K TPeM remepa-
A ( Husurnm, 1950). T poMbiiiennyo 1eHHOCTE Ipe/CTaBIgeT MeCTacoMa-
THYCCKHE IerMATONAHBI MYCKOBHT, B 3HATNTEIBHO MEHBIICH CTenenn — moaj-
HUi TPeI{UHHEI MYCKOBHT, Pa3BHBAIONMIICA vamle 1mo JAHCTOBATOMY GHOTHTY,
Kpapr-mycrosuropmit Komiiexe orMevaercs ammb B «aMOpHOHAX) I ITpaKTH-
YECKOI IEHTHOCTH (32 PeIKIIM HCRIIOUeHNEM) He IIPejicTaBIaer, «Bupynunermity
MYCROBUT OT/IHIATCH BLICOKHM KAa4CCTBOM M HPUTOMEH /IS IPOUIBOLCTBA pa-
Auonerameit (52%), womaencaropmoit (36%) m munanoit CILIOJIEI.

4. Ocamonenenne wame 30HAJBIOE, 0CODEHTO B nonnopupdepenquposan-
TILIX HerMaTurax, rje 3006l MyCKOBHTA JOKA/IM30BAHE B KOHTAKTe KBAPLEBOTO
Afpa € HErMaTOMAHBIMH WA GJNOKOBHIME  ITOJIEBOIIIATOBEIME 110 POTAMI.
B nemommopuddepenmuposanusx renax omm pasMem@ainTca B 0CeBoil wacrTi
AKILL B KPYIHOK PHCTAIIIYECKNX TT0POAAX MerMaTo{Hoil min 610K0Boi CTpyK-
Typ. Peske mymeer mMecto yuactkoBoe, rHesoBoe u KYCTOBO@ OC/IOJIEHEHHE, 0CO-
OeHHO B JKWIBHHIX TeJaX € GJOKOBHIMI BEIIGTEHMAMA  KBapna w (miam)
nermaronmga. HoamdecTBo wua ¢ mpoMsmnIeHHBIM MY CKOBUTOHACHIIEHITEM
cocraBasier He menee 10% ofmero uwmeaa BHABIEHHEX Ha TePPUTO PHI
TOJIA.

0. Pepromerampmas arneccopuas mmmepammsamus, IPe/ICTABIEHHAS TJI4B-
HEIM 00pasoM GepuiiioM, IposB/ieHa Z0BOJBHO IIHPOKO. Hemeiit psag $arros,
d HMeHHO: yTHeTeHHHe (OPMbl POCTa KPHCTAJIIOB Gepumiia, mepeKoe pacimo-
JI07KCHIe IX B BH/E Ileneil i M0JI0C, NPenMyIIeCTBEHH0e Pa3PACTAHNe KPHICTall-
JIOB TOJLKO BJOJL ONpPejeeHNbIX HAUPABJICHHE U 3aKOHOMEPHOe BCJIECTBHe
9TOT0 MOJIOKEHNE OOJNBIIAACTEA X HUX B jKHJIAX, BHYTPEHHAA HEeOJII0 POHOCTD
KPHCTAJLIOB (ONTHYECKHE AHOMAJINM W 30HAIBHOCTD), PEIHKTOBHE BKIIOTCHIT
BMEIIAIOMAX TOPOJ| I TPaHeBas CKYJALNTYPa KPUCTAIIOB — OMPEeICHHO CRI-
ACTCIBCTBYIOT O METACOMATHIECKOM ITPOHCXOMKICHHAE Oepmiia B pasmoobpas-
HBIX HOPOJIaX HerMaTHTOBHIX Tel. Jamie BCero CKOIIEHNS KPYHHOKPHCTAIIH-
YECKOTO 0epmiia yCTaHOBJICHH B 4MbOMTH3HPOBANHEIX (3aMEMEHHMIX) Ier-
mararax. [Tommmo 6Gepminmiicome prramux 'MHHEPaJIOB — OepmIIa, XpH30-
Oepmiia m repaepmra, — PEIKOMETANBHAS M PeKO3EMeTbHAN MHEHepaJm3a-
L5l TPERCTaB/IeHa KAaCCHTEPHTOM, KOIYMOHTOM, IICCIHTOM, CIIOLYMEHOM,
BHCMYTUHOM, CTPIOBEPUTOM, MOHAIIUTOM, KCEHOTHMOM, BLISIBJICHHLIX IIJIIX0-
BEIM MHHCPAJIOIMYECKEM aHAIn30M. Yame Bcero oHE UKCHPYOTCH B meria-
Tomje u GJIOKOBHIX ITOJICBOIINATOBKX IOPOAAX MOUTH HCKIIOTHTENBHO B AJhe
ONTHBHPOBAHHLEIX NerMaTnTax. Ilo OTHOMeHHIO K MYCKOBHTO06 pasoBaHI0
PefiKOMeTanbHasA MHHEPAJIH3ANUA SBISETCA GoJee IT03THEI.

6. B enmEmUHIX merMaTHTax, IiaBHBIM 06pasoM, epeMeeBCKNX, ycTamas-
JHBAIOTCS THE3[a MOPHOHA BexnunHo# 1o 0.4 M B mmaMerpe, ITOKaAM30BAHHLE
B Je;kadeM Goky kBapmeswix sjep. Hpmerasin MOPHOHA HMEIOT CTOI(YATEIA
06amK m mocruraror pexmuummnl 1015 cm.
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Kapra wmeramopdmuecknx ¢anmii Tailimpipckoit ckmanuaToli cHcTeMbl.

1 — cpenHenpoTepo3oiickan (a¢) m mosmHEerepumHCKas (6) smoxu MeramMop(dmsMa; 2 — DPENMKTHl paHHero - Meramopgmama (PR,) ampuGomm-
TOBOM (a) m 3eneHocaaHueBo# (6) Qamuif, ycramaBImBaKI@ecs Ha (oHe riaaBHoro Meramopduama (PR,); 3—11 — MeraMoppusM yMe-
PEHHHIX JaBieHHd: 3 — daumsa B3eleHHX ClaHOeB, 4 — CepUUMT-XJopuToBad cy6daunma, 5 — GuoTMT-cepuumToBas cyOdaumsa;, 6 —
HepacujeHeHHHe (aumM SOUIOTOBHIX aMPuOONINTOB M HH3KOTeMIepaTypHO aM@uOonauTOBOM, 7 —(amma SOHAOTOBHX aMpuGOIUTOB,
& — CTaBPOAMTAIbMAHANHOBAA cyOdanmsa, 9 — AuCTeH-abMAHAWHORAA cyOgaunmsa, 110 — CHIINMaHUT-aIbMaHIMH-MYCKOBUTOBasA CcyOdaumsa,
11 — nomMOHTHTOBAaA (aumsa; 12 — momeraMopdudeckme raGOpomnasl; 13 — IPAHATOMAB HATPOBO-KAJIMEBOro PANA, ONHOBPEMEHHBIE C pe-
THOHAJNBHEIM MeTaMopPuaMoM; 14 — «IO3[HEOPOTeHHBIe» MarMaTHdecKue (NaJIMHTeHHble) IDAaHMTOMMILI; 15 — IMO3HMEe T'DAHATHI, He CBA3AH-
Hble NIPAMO ¢ MeTaMop(PuaMoM; 16 — rumabuCCabHBIE MHTPY3WH CYGMeOYHBIX IPAHATOMAOB; 17 — (opMauusa MajbiX IEJOYHBIX u CY0-
IIeJIOYHBIX MHTPY3ui; 18 — MUrMaTmsaius; 19 — IpaHATH3aLuA; 20 — MeTaMOP(oreHHble KepaMUdecKHe IerMaTHThl; 21 — MeTamMopgoreH-
HbBlé MYCKOBUTOBHE IErMaTHTHI; 22 — MYCKOBHMT-PeKOMETAJbHbe NerMaTUTH; 23 ~— TEKTOHMYECKMe HapylleHud.
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Puc. 2. Meramopduveckne nosnca Omexmmuckoit m JIxyrmKypo-CTamoBoii cKIaggaToit
CHCTeM H CBA3aHHbIE C HMMH IOAs Pa3NHUHBIX TErMaTMTOBRIX (opmaumii. Cocrasunu
A. H. Heenos, B. A. Kygpsaenes, A. JI. Xapuronon, 1973 r.

1—3 — IpaHATOMABI: 1 — CYOWENIoYHEle IOCTMeTaMopdudeckue, 2 — M3BECTKOBO-I[ENOYHBIE  TOCT-
MeTaMOp(MYECKMe, 3 — IDAHMTOMAB, CHHXDOHHbIE C TIO3NHMMYU  CTAANAMH  METAMOD(UIECKOTO
HuKIa M [03AHE-IOCTCKIAAYATEe DAaHHWX UMKIOB, HOABEPrIIMEcs nefopMalMAM M IepeKpHCTaiiiu-
sauny B 6ojiee OSIAHME LIMKJIB PETMOHANLHOTO METaMOP(U3Ma; 4 — OCHOBHbIE W YJIbTDAOCHOBHbIE HHTDY-
SHUBHBIE IIOPOABI OMeTaMOppuIecKue; 5 — aHOPTOZUTHI; 6 — HeMeTaMOPPH30BAHHBIE NOPONBI; PErMOHAI b=
HEI MeTaMOP(UBM: 7 — B0HANBHON MeTaMOPPU30BAHHO AQHIANY3UT-CHINIHMAaHNTOBON (anmanbHol cepumn
(PR,), 8 — danum anpMaHAMHOBHX aMPuGOINTOB (AR.), 9 — rpanynurosoit daumu (AR,); mimomanu
PacnpoCTpaHeHHA NErMaTHTOB C M3BECTHHIMM NPOABIEHUAMN NErMATHTOB (@), MOTEHIMAJIBHO IerMaTUTO-
HocHBle (6): 10 — DEIKO3eMeNBHBIX, 11 — MYCKOBUTOBHIX, 12 — DeNKOMETANbHHIX; 13, 14 — HPOABJIE-

HUA MYCKOBUTOBBIX HErMATHTOR (HOMep 6 KPydcke COOTBETCTBYET IIOPAJKOBOMY HOMEDY B Tabamie);
15 -— TpaHUIBl CTPYKTYDPHBIX S0H.




7. B reoxmMmuecKoM OTHOIICHHH 15 MAarMaTOTeHHEIX IeIMaTHTOB B CpaBHe-
HOH ¢ MeTEMOPHOTEHHEIMI TPAMETIATeIBHEM SBJISAETCA COfleD/RaHNe HOBHIIEeH-
HeX Kommentpanuit Be, Li, Pb, Sn, Ni B ksapne, Pb m Sn — B mmarnoxxase,
Rb, Cs, Be n Ga (upm orcyrcrsum Pb) — B MEKpOKINHe, a Tak:Ke HaImdIme
B mem Ba, La, Ce m Tl. Myckosursl BupyImHCKOr0 IerMaTHTOBOTO HOJA Xa-
pakTepmsyloTca HamGoiee BeiCokmME comep:rammamm Be (memee 0.05%),
Li, Nb, Zn u Sn, npucyrcrsuem T1, La m Ce. B HUX 0TCyTCTBYIOT T MEKDOIPH-
MecH,KOTOPLIe ABIAIOTCA OIPeIeIANNIAMHA I CII0/ MeTaMoPHOreHHEIX HerMa-
TtuToB, a mmenno: Cr, S¢, Co, Ge, Ph, V.

8. JleTaapHBIMA MUHEPAIOTAYECKAME MCCIACMOBAHMAMA OB BEIABICH KOM-
IIEKC aKmeccopuen, BRIuanomui 41 mumepan. Taxme MmHepansl, Kak rpa-
HAT, ANATHT, TyPMAJHH, OAPKOH, TeMATUT W MATHETHT, (HKCHPYIOTCA MaKpPO-
CKONMYGCKH BO BCEX MErMATHTOBHIX ITOPOJAX; MOMHMO HEX W MUHEPAJOB, Xa-
PAKTePH3YIOMMX pPeAKOMETATRHYI0 MHHEDAJU3aNAi0, YCTAHOBJEHHl IMPHT,
HIBMEHUT, XalbKOIUPHT, XAJIbKO3WH, aPCEHONUPHT, cdajepuT, MIHHEND,
IePOBCKNAT, PYTWI, aHaras, cfeH, TPHILIAT, CHIEPUT, caMopojHAA Me[b, Ma-
aaxmr, gapdypar (?), 6emKraMuEnT, TognaT. IlermaTuToBHe TENA, comep;KAIIAe
PeJUKTH TPAHETOB ¢ KCEHOJIHTAMEA THEHCOR MJIN 3aJerapniiue HeIoCpeICTReHHO
B THeficax, OTINYAIOTCA HOCTOAHHBIM IIPHCYTCTBHEM BIIHIOTA, CTABPOJHTA,
CHIIIMMAHHATA, PEKe POTOBOM OOMAHKA H POMOMYECKOTO THPOKCEHA.

9. Xmmmam rpamatos (mogasatens mnpesxomienus 1.806—1.810+-0.002,
yneasasii sec 4.22—4.28 1-0.02) paziudHLIX CTPYKTYPHHX DasHOCTeH merma-
THTOB He ommHarKoB. OCHOBHEIE KOMOOHeHTH mHpaidbcnuta (ambmasgnH 46.7—
73.3%, cneccaprur 15.4—43.4%, mmpom 1.2—7.7%) cocraBnaimr OGoxee
97%, comepmanme rpoccyaapa mamenserca or 0 mo 1.9%, amgpagmra — ot
0 mo 0.8%. Ha tpoiimoii qmarpaMme aXbMaHAEH-IIPOI-CIECCAPTHH IPaHATE
pacmoNaralTCa B II0Je IerMaTHTOB MPOMEKYTOYHOTO THIA (ansbmTHBMpOBAH-
HEIX B MyckosHToBhixX, mo 10. M. Coxomxosy, 1970a).

BriBgojamn

Xapaxrep merMaruTo00pPasoBaHHA B TAHMEIPCKOM JOKeMODHH HAXOTHUTCH
B 3aBECHMOCTH OT BPEMeHHU W HMPOSARBICHES PETHOHAIBHOTO MeTaMoppI3Ma I ero
tuna (pesgmMa rayomEHOCTH). MycKoBdTOBEE DerMaTHTE 00pa3soBaiuch B IPO-
mecce PermoHAIBHOTO MeTaMop(uaMa JHCTeH-CHIIIHMAHHTOBOIO THHA W
ABJIANTCA IPOTYKTAME Il PR PHCTAIIINSANUE B METACOMATHIECKOT0 TIpeobpaso-
BAHMA PAHHEIPOTEPO30HCKUX IIarmoTHEHcOB, MHTMATHTOB, TEHEBHIX H peo-
MopdmuecKHx TPaHUTOB. MYCKOBHT-peKOMeTAIbHEE IerMaTHTH cHopMIpo-
BAJIMCh B VCIOBHAX HUBKHEX [ABIEHU, COOTBETCTBYIONUX AHTAIY3HT-CHIIH-
MAHATOBOMY THIIy MeTaMopdmaMa.

Crenupura merMaTHToBEIX 00pasoBanmil TaiiMeIpa TPoABIAETCA B CTPOrOi
3aKOHOMEPHOCTH JIOKATHSANUN KUIBHLIX TeJX B o0meidl CTPYKType permoHa,
HX WPOCTPAHCTBEHHON OPHEHTHPOBEE, Mopgoiormm, XapaKTepe B3amMOOT-
HOLTeHWH ¢ BMEMAMIAMEA IOPOjaMi, 0CODEHHOCTAX BHYTPEHHETO CTPOGHHHA,
cocTaBa W MEHEPAIOTHH, TeOXHMHIECKOH CHeIHalm3anud TJIaBHBIX IOPOMIO-
06pasylomux MHHEPAJOB, XAMH3Me IDAHATOBR M CJIOJ.

Veragopnerne Ha TaliMpipe KPYOHHX JAHEHHHX IoJel W yIACTKOB KOH-
HMeHTpanan MeTaMopHOTeHHBIX MYCKOBHTOBHIX IEIMaTHTOB € BHICOKHM Kade-
CTBOM MYCKOBHTA 00fS3HBAET IOJNOKHUTENBHO ONEHATh NePCIeKTHBH MYCKO-
BHTOHOCHOCTH PermoHa. B ¢BeTe MpOMEIILIEHHOT0 HCIOIL30BAHMA TAXMBIPCKEE
TMerMaTATH CJELyeT pPACCMATPUBATH KaK O00BEKTH ¢ o0A3aTeabHOl KOMI-
JeKcHOIl ToOEYell MyCKOBHATA, KEPAMIIECKOT0 CHIPhA U HEKOTOPHX PeJKuX Me-

TaJlIIOB.
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MYCKOBUTOBBIE HIEI'MATHUTHI OJEKMUHCKON
0 JGRYTIZKYPO-CTAHOBOI CRJIAJTYATBIX OBJIACTEI

3aKOHOMEDHOCTH DA3MEMeHHs IIerMATHTOBHX IOJEH B TokreMO puilcKux
oGpasoBannax tora Bocroumoit CmGumpu paccMarpupaiorTes B paBorax
A. E. ®epemana (1940), 1. C. Kopmuncroro (1937a, 1945), I'. I'. Ponumonosa
(1960a), B. B. Apxamrexscroit (1964), 10. II. Pacckasona (1971), 10. M. Co-
koxosa (1970a) m np. 1. C. Kopseumackuii moxrasan cBA3Db Pa3iINYHBIX THIOB
IErMAaTATOR ¢ BAIITCHHHIMA UM aPXEHCKEM alfaHo-CIIOAAHCKUM ¥ IIPOTEpo-
B0HCKHM — CAfSHO-CTAHOBHIM KOMIIEKCAMH, OTJIHYAIOMEMICH TIyOMHHOCTEIO
(popMupoBarms MeTaMOPPUUECKAX M MATMATHUECKIX obpasoparmii. C apxeii-
CKEM KOMILIEKCOM, II0 €r0 MHEHHUIO, HOBCEMECTHO CBABAHBI OPTHTOBHIE TIerMa-
THTE[, C IPOTEPO30MCKEM — MycKoBuToBHe. Ilosnmee I'. T'. Popmonos (1960a),
AHAMHSHPYA HOBBIE MATePHAJE, IOAYEPKHY, UTO B[ECH PACHPOCTPAHEHH H
PE/IROMETAIBHBIE IIerMATATE, HPHYPOYEHHEIe TAABHHIM 00pasoM K ToJmaM,
XapakTepusyoOMUMCA MeHee INIYOWHHBIM MeTaMoPQH3MOM M COXPAHHBIIEMCS
B COBPEMEHHOM PO3HOHHOM CPe3e B BIJe TeKTOHNUECKNX KIMHBEB CPEJH IiIy-
Goxo MeraMop(PU30BAHHEIX apXeicKux nopoji. JTH jKe MPOTepo3oicKue Tommm
ClaraiT MecTaMm spa aHTHK/IXHODPHEB cpenu Goiee Momomeix mopox. Onxmo-
BPEMEHHO GHII0 YCTAHOBIEHO IIOMOKEHHE MYCKOBHTOBHIX IEIMATHTOE B 30-
HaJIbHO-MeTaMopu3oBanabix Kommaekcax (Coxomos, 19596, 1970a). Beemn
OTHMH HCCIEI0BATENAMMA OHIIA MOKA3aHA OTYETIUBAS CBA3H PABIMUHEIX THIOB
[IerMATHTOB ¢ TePMOAMHAMHIECKIMI YCJIOBHAME, B KOTOPHIX (OPMHPOBAIHCEH
BMEMIAIOMMe IerMaTHTH MeTaMop(UIecKme KOMILIEKCH.

B mocnegmme ropst Gnim moayuems: HoBHe NaHEEE O pacupocTpaHeHNN
Pa3HOBOBPACTHEIX MeTAMOD(PHUECKNIX KOMILICKCOB HA BCeil HToil 0T POMHOIT
TepPATOPHN M YTOYHEHH TEPMOJAMHAMHYECKH® YCJIOBHA, TPH KOTOPHX OTH
Kommekcsl gopmmposanucs (Heeaor m ap., 1971; Heenos, 1972). B cBasm
C 9THM HOABHIACH BOZMOKHOCTE YTOYHHTL BPEMsI I MECTO IPOIECCOB MerMaTh-
T000pasoBaHua B CTPYKTYPHO-MeTaMOppUIeckoilt sBOMONNE HoKeMGpuiickux
MeTaMOPUIECKHX KOMIIEKCOB. B HacTosmell craThe aBTOPH PacCMATPHBAIOT
BOnpockl mermatatoobpasopamns HA nmpumepe OJIeKMHHCKOH u Ismyrmrypo-
Cramomoit criaggaTerx obmacteil W 0CHOBHO® BHIMAHMTE VAeIanT ¢opmamun
MYCKOBHTOBEIX ILEeIMaTHTOB.

B mpomecce remarmueckux mccmeoBaHWii W CoCTABIEHM KapThl MeTamMmop-
¢usma jora Bocrowmoit Cubupm Grimu YTOYHEHEl BO3PACTHEIE COOTHOINCHHUS
A TPaHWIE! PACHPOCTPAHEHHS DPaSHOBOBDPACTHHIX NOKeMODPHIACKHX MeTamop-
¢ugeckux xommaercos (pme. 1, cn. Brueiiry). B mpepenax Burumo-Anngan-
CKOro muTa OB BEHZENEH AJNAHCKHE KPHCTAIIHIeCKUIT MacCHB, OTPaHHYIeH-
HBIAL ¢ 3amana, 0ra W BOCTOKA 30HAMI ray6mrHBX pasziaomos (Heemor m np.,
1962; Heemor m mp., 1971).

ANNaHCKH MacCHB CI0JKeH HIRHEAPXEHCKEMA TOPOJaMH, MeTaMopPu3o-
BAHHLIME NPEAMYIIECTBEHHO B IpanyinToBoit panun. B Onexmuncxoi m [sxyr-
Ky po-CTaHOBOM CKIAAYATHX CHCTEMAX OLIIH BHEICHH I OKOHTYDEHEl Ha
IUIomAN TAs0E HIFKHeApPXeHCKUX TTOPOJl, BaJeraimux cpeiy BepxXHeApXei-
CKuX obpasosanmit. IlocieHue OTIMIATOTCA e PBOHATAI HHEIM MeTaMophuaMoM
B BHICOKOTeMIePATYPHBIX cyOdanumax ¢amum anbMaEAAHOBHX aMdmbo-
TATOB (KAAHUT-CHIIMMAHATOBAS (ATHATbHAS cepus). B Onexmurckoit ckiaj-
9aToll cmcreMe sTo Dawrepckmit, Topcxmir, Bepxmexammncrnii, QmoMoxnt-
ckmii u HpecraXmHCKEII BHICTYIH TpaHYINTOBOTO dyBEmaMenTa, clo;KeHHBIE
00pazoBaHmAME KyDPYIBTHHCKOTO KoMmmiexca. B Ilpueranosoit some —
Yersuoxknacknit n Menrpermuit BBICTYIEL TOPOJl 3BEPEBCKOT0 KOMILIERCA,
a B Cramosoit some — Kamapckas, Hwmxnmeryanaxckan, Moraakamckasd,
Bepxmecyramcras m Bepxmeanrommmckas rasI0B, CIOKEHHEe MOPOJaMH Ka-
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JAPCKOTro (B 3anaj{HO0ii 9ACTH 30HK) I 3BEPEBCKOTO MM CYTAMCKOTo (HA BOCTOKE)
KoMiuiekcos. B pacmonosxenHoit osnee Tykrypunrpekoii 3o8e suenens Ama-
sapckas, kenryanncras, Cpeguenoxmunckas, Taxrnuckas, Jlybaxurcras,
Bpantunckas, Yryreiickas, Bommakckasn, Yorapckas ramber m ap., B mpe-
JieTaX KOTOPHIX 0OHAKAIOTCA HOPOE MOTOUHHCKOr0 (HA Bamaje), 3BePeBCKOTO
(B memTpaIBHON wYacTH) M Worapeckoro (HA BOCTOKE) KOMILIEKCOB.

[lopoast Bcex mepedHCIeHHBIX BEINIE HIGKHEAPXOHCKAX KOMILIEKCOB mep-
BOHAYAIbHO OBLIM MeTaMOP(H30BAHE B TPAHYJIANTOBOH (ANAHE BHCOKHAX WIH
yMepennnx nasiernii. [llmpoxo pacmpocTpanens B HUX OPTOCAAHIE 0 OCHOB-
HBIM BYJIKAHATAM W HHTPY3HBHEIM IOPOJAM, 4 TAK/KE TAHHO3EMHCTHE IHeHCEH
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Pue. 1. Cxema erpykrypHoro paiionnposannn Omermunckoii w JLxyrurypo-Cranosoit
crmajuareix odaaereii. Cocrasma A. H. Heexos, 1970 r.

1 — Cnbupckas naatdopma; 2 — Ballkanbckan ckmaggaras  obaacTb; 3 — JDwyrmkypo-Cranosas
CRuanyaTan odaacTsb; 4 — Monroao-OXoTcKan cKiangaran o0lacTh; 5 — TPAHMLLL CKIAAAUATHIX obmacTelt
(a), c'rpywryp)rmx son (6), cepepHad rpaHuOla PacHpoCTPAHCHMA BYJIKAHOTeHHBIX (opMaiuil CTaHOBOrO
KoMIuiexca (a).

M CJAHIb, KBAapPIUTH (HEPEJKO KENe3HCTHE), M3BECTKOBO-CHIMKATHEE II0-
POZBIL ¥ MECTAMH JIMH3EL II FOPH3OHTH MPaMOPOB W RaJbmupupos. XapakTepHEH
LA BCEI IIOUIA/H sABJIEHAS PerHoHAIBHOTO YIbTpaMeTaMopduama ¢ hopMmEpo-
BAHHEM MHTMATHT-9aPHOKHTOB, YaPHOKHTOB, HHACPOHMTOB, IIErMATHTOB M Me-
CTAMH MEeTACOMATHIECKHX NHONCHA-(JIOTONATOBEIX WOPOJ.

B oramame ot mopox AnaBCcKOro KPHCTAIIAYECKOTO MACCHBA HIKHEAa pXeii-
ck@e 00pasoBaHus, claraliue IJIHOK B ero o0 paM/IeHAN, IOBCEMECTHO MCILI-
TaJIH HAJO/KEHHHEE nefopManum W permoHalNbHEIET Meramopdmsm (mmadropes)
B YCHOBHAX BBEICOKOTEMIEPATYPHHIX cyOdammii ganum aabMaHAHHOBEX aMpu-
GonuToB. 30HH IIyOHHHKIX PA3J0OMOB, OTPAHMYHBAIONIEE MACCHB, SBJISIOTCH
IPAHUIAMHE PACHPOCTPAHEHHA I03/{HeaPXefCcKuX fedopmanuii m meramopdusma,
KOTOpEIe He IPOABJIEHE permoHaldbHO B mpepexax mMaccupa (Heemon, 1968).

Bepxueapxeiickne o06pa3oBaHHA NPENCTABJIEHE B COOTBETCTBYWIHX 30-
HAX HOPOMAMH OJIEKMHHCKOH, KATYTWHCKOH, YCTBIRUIMHAMHCKOH, CTAHO-
BOit, A6:10HOBOM I KyNyPHHCKOM cepusiMu, a B oxnoi gactn (Tykypunrperas
30HAa) — HUKUTHHCKON W ypKaHCKo# cepusmm. Bce aTu cepmm, 3a MCKIOUe-
HHEM JIBYX IOCJEJHUX, CI0KeHH CYIMecTBeHHO TEePPHIeHHEIMH TOHKOCIOH-
CTHIMH OTIOREHHAMN ¢ NAYKAMN TJIAHO3EMHCTHX, M3BECTKOBO-CHIMKATHHIX H
mectamm KapGomatanix mopox. B Tyxkypmarpekoit some B Bepxmeapxeiickmx
cepuAx mpeobiaajanT 0CajouHO-BYIKAHOTeHHEE (opMamum.

Ilopogm xapaxTepu3yoTCsi CpPaBHATENIBHO OJHOPONHEIM perHOHAJBHBIM
MeTaMoppusMOM B YCIOBHAX BBICOKOTeMIEPATYPHHX cyGdanumit danmm ann-
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MaHIHHOBEIX ampuboauToB (30Ha ymsrpameramopdmama). ITommmenme Mera-
MOppHE3MA [0 KHAHAT-aIBMAHJMHOBOH W KHUAHHT-CTABPOIHT-GHOTHT-MYCKO-
BHTOBOII cyOdanmit oTMedaeTcsa JUmb M0 mepudePHE KPYIHEX TIHO TPAHYIH-
ToBoro fyagamenta. CooTBeTCTBOHHO HAJNOKEHHEIH MOTAMOD(YU3M TPOABIACTC
B HIJKHEAapXeiickux o6pa3oBaHHAX 3/eCh B TeX ke cyOdamusx, aTo ofycmaos-
aupaer GIAroNPUATHEE YCIOBHA AisA (oPMEDOBAHAA HA ITHX ILIOMAJAX Myc-
ROBHTOBHIX IIEIMATHATOB. :

Hmmrrenporeposoiickme o6pasosamusa B mpepenax OXeKMHHCKOH CHiIaj-
YaTOH CHCTEeMEl MPeHCTABICHE OTI0KEHHAME OJOHIHHCKON (cybramcroir)
U YIOKAHCKOi cepuii m mx BoapacTEEME amajgoramu. OHH CJIATAT KPYOHYIO
YIOoRAHCKYI0 T'PabeHCHHKINHALH ¥ MHOTOYHCICHHEE TEKTOHHICCKHEe KIMHBS.
Kpome VYnoxamckoro rpaGen-CHEKIMHOPHs, Ceiidac BHAENEHH JJerepo-
CafimarmHCcKa A CHCTEMA TEKTOHWYECKAX KIANHLEeB, Tapexaxckmit, Xamu-Omon-
nunckmit, Omoxmrckmit, Taac-Muaauncknii, Tynrypunackuii, Bopcammuckuit
H [pyrHe TeRTOHAYecKHe KIMHbA. Ilo 3amagmoil u mskHEOR mepudepunm Anman-
CKOTO KpHCTamamyeckoro maccmsa — Cybramckmit, fIpormackmit m Uynpman-
CKRUil TeKTOHAMYecKkme KimEbA. B CramoBoil criaguaroii cucreme ofpasoBamms
3TOTO BO3PACTAa HE BCTPEYeHH, 4 B TyRYPUHIPCKO — BHABICHO 3HAYNTEIHLHO
Goxsmee pacmpocTpamenne mopoy, Bejienenntx panee (Heexos, Cemosa, 1963)
B [GKENTYIaKCKYI0 cepnio. TeKToHmTIecKne KIMHBA PA3IAYHEX PA3MepOB, CJIO-
AHEHHEIe IOPOJaMU HHEFKHEr0 IPOTEP030fd, HPOCIEKHBANTCH BIOIbL CEBEpPHOH
rpapansl TyKypHErpCKoi CKIamgdaToil CHCTEME M B ee MeRTPAJbHBIX TaCTAX
or Bepxosmid p. b. Unuarkm ma 3amane, depes BepxHee U CpPeJHEe TeUeHHE
p- Hioxsm B Bepxoses p. B. [likenryrak, maiee Ha BOCTOK B HIKHE® TEUCHHS
p. I'mmros m Brons 10:kAMX rpaEnn Yryreiickoi m BoMEAKCKOM TIH6.

Hmxuenmporeposolickne TeKTORAIECKHE KIMHBA CIOKeHH PA3HO00 PA3HBIMH
0o COCTaBy mopofaMd (MeTaMop(hu30BaAHHKME MECYAHO-TIMHECTHIMA TOJIIAMHE,
Kap0oHATHEIME HOPOfAMH, CPEJHEMA H KHCIHMA BYJAKAHUTAMHE, I'DAaBeIHTAMH
B KOHTJIOMeparaMu i T. I.). VIx obbegmHser To, 9T0 HA IPOMAJHON TePPHATOPHR
or Gacceitma p. Burnma fio cpegmero Tedenus p. 3ed OHH XapaKTePH3YIOTCA pe-
THOHAJIHHEIM METaMOPYUIMOM aHAANY3UT-CHIAMAHUTOBOM (anuansHoil cepun,
Ilpm aToMm momXHAA 30HAIBHOCTE OT AMATEHETHIECKUX H3AMEHEHHIT 0 (amun KyM-
MUHTTOHATOBHIX aM(@uOOIHTOB OTMEUAETCA TOJBKO B YOKAHCKOH rpafen-
CHHKJIMHAIN, IJIA OCTAJALHEIX PErHOHOB XapaKTePeH MeTaMopdusM Hopoj
B YCIOBHAX HA3KOTEMIEPATYPHHX cyOdamumil Ganuum KYyMMHHITOHHTOBEIX aM-
$udonuros, nuorja ¢ nepexogaMu K (AU HIMIOTOBHX aMPEGOIATOB.

B apxeiickom ¢ymmamenre Omexmmackoit m TyKypHETPCKOH CRIAIIATHIX
CHCTeM IMHPOKO TPOABIEHE HAJ0:KReHHEPe HedopManun u quadTopes HuKREeIpo-
TEPO30HCKOT0 (IKEeATYJIAKCKOT0 BO3PACTa), & TAKMKe ITYTOHWIECKHEe II0POJHI
OCHOBHOTO, CYOIIeJ0YHOI0, KHCIOTO COCTABOB U IMEIMATHTH, OTHOCHIIHECSH
K [GReJITYIAKCKOMY ¥ OJOHAWHO-YAOKAHCKOMY KOMILIeKcaM. Bce 9To cmje-
TeJILCTBYET O TOM, YTO PACCMATPHBAEMEI® TEKTOHHYECKUE KIMHBA ABIAIOTCH
HE TPOTOBHIM KOMILIEKCOM», & PEIHKTAMH O00MHUPHOR IIy60K0IPOLEPOBAHHOM
PAHHEIIPOTePO30HCKOH CRIAMIATON CHCTEMEL.

Cpenmenporeposoiickne u Gosee Momogue oGpasosanusa B npegenax Oiex-
muHcKo# n  Jlmyrmmypo-CraHoBoil CRIAAYATHIX CHCTEM HPEICTABIEHE OpPO-
TeHHEIMA MJIH miaaTGopMeHHEIMA GopManuaMu. OHA He MCHOHTAIHE PErHoHAb-
HOTO MeTaMop@uaMa BhIIIe HA3KAX CTYIeHeHd (arum 3eJeHHIX CJIAHIEB (COJIOH-
moscKasa cepma B TyKypumHrpcKoi 30mHe).

Taxum oGpasom, B npegenax Ouermunckoit m [xyrmsypo-CraroBoit cxiaz-
9YaTHIX 0ONacTeil MPOSBHINCH TPH TJAABHEIX SMOXH METaMoppUYecKoro MHHe-
panoobpasosaHna: paHHeapxeiickas, Nmo3JHEApPXeHCKaa W pPaHHEIIPOTEDO30ii-
ckasg. B cospeMeHHOM 5p0O3HOHHOM cpese pamHeapxeiickme ofpasoBammsa Xa-
PaKTePH3YIOTCA MeTaMoP(YHE3MOM TPaHYIATOBOR (arum (angancxas, THEMIOTOB-
CKas | cyTaMcKas Ganum riiyonHHOCTH), I03Hea pXeicKne — (haran albManI-
HOBEIX aM()uO0JIATOB ¥ PAHHEIPOTEPO30HCKAR — (AIlHA KYMMAHTTOHUTOBEIX AM-
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¢nbonmToB (BHE 30HE yIBTpaMeTaMopdusMa) ¢ mepexoaMm MECTAMI K (ammaM
ONUJOTOBHX aM(UGOINTOR K BeIeHEX CAAHNEE. B mopojax HWKHIX CTPYKTY]-
HEIX APYCOB OTMeTaeTcA HAJQKeHHe (ojiee MOTOTHIX HHIOX MeTamoptbmecHoro
MuHepanoobpazoBaEds Ha (ojiee JpeBHme.

Onmpasce ma JieTadbHBE KapThl, (HUKCHPYIOIIEE pacOpocTpaHeHde H
P-T ycnosus (GOpMUPOBAHES DPABSHOBOSPACTHHX METAMOPPUIECKEX KOMI-
JEKCOB H YYHTHIBAg JHTOMOTO-POPMAIMOHHEIA COCTAB CJATAIOMMX HX TOPO,
a Taxye 0COGEHHOCTH CTPYKTYP W INIYTOHU3MA, MOJKHO HOJONTH K BHABISHIIO
BaKOHOMEPHOCTEl pasMeIleHNA Ha BTOI TePPHETOPHE METAaMOP(OTEHHEIX ITOJIe3-
HEIX HCKoTlaeMHX. B kagecTse mpumepa B HacTosmei pabore paccMaTpIBAIOTCH
Pa3HOBO3PACTHEIC (POPMANHEE HETMATHTOB, U B MEPBYI0 09ePe[b MYCKOBHTOBLIX
IeTMaTATOB.

B popopgax, meramopfmsosammEnx B rpaEyamToBoil damum (paHHeapxeii-
CKas amoxa MeTaMop(HIecKoro MEHeparoo0pasoBanus), pacIpocTpaHeHEL Ier-
MATHTH TIarMOKIA3-0PTOKIA30BOTO COCTaBa, 0OLIYHO MaccHBHEIE, Hemadde-
PeHIEpoBaEHKEE MIn ciabogudgepeHIHPOBAHELE ¢ YYACTKOBHIM CTDOSHHEM.
Bonpmeit wacTeio onm GespymHble, HO OTIMYATCA COEPIKAHAAMEI aKIECCOP-
HEIX DPAagHOAKTUBHBIX MHHEDAJ0B: YPAHHHATA, yPaHOTOPHTA, TOPHTA, MO-
HaluTa, PaflOaKTHBHOIO IWpKoHA. Beerpa B HOX ODPUCYTCTBYIOT MAarHeTHT,
miapMeHnT, oprar. [lonyronudecrsenusii cuexrpansueit ananns (I0. B. Ana-
MEHKO H JIP.) CBHETEIHCTBYET 0 HOBEIIEHHOM COJED/KAHHH B 9THX IerMariu-
TAaX ypama, TOPHs, CBEHNA, MoJmbIeHa, nepud, WITPHs, JaHTAHA, UTTEPOMs.
Ilogo6rEie peproseMenbHEEIe TeIMATHTH OTMEYAOTCS B Ipefielax AIJaHCKOTO
MaccHBa M B Irinifax paEmHeapxeiickmx mopof B Onexmuuckoit m [Ryrpsypo-
Cranosoif cknaguateix cucremax. Ha cxeme (pue. 2) MOKasaHH HOJsA ¢ U3BECT-
HbIMI 1 M3Y9eHHEIMA HPOABJICHISAMA Pe/JK03eMeIbHEIX TeTMaTuTOB U TePpPuTo-
PUYM UX IIOTeHNHUANHHO BO3MOKHOTO PACIPOCTPAHEHHA.

B npemenax o6mmprsx nojeil pazsuTHs MopPoj, METAMOPOU30BAHHEIX B (a-
OUU  aJBMAHTHHOBHIX am@puboantos (KHAHHT-CHIMMAHWTOBAA (anuaibaas
cepnﬂ) U OTHOCAMMUXCH K MO3[HEAPXEHCKOH 5m0oXe MeTaMoppUUecKoro MHHE-
panoo0pasoBaHmsi, pacupocTpaHeHa (oPMANUA MYCKOBATOBHIX HETrMaTHTOR.
IIpm sToM nerMaTATH ¢ KOHANNHOHHEIM MYCKOBHTOM JOKAIH3YIOTCHA 37eCh
B ompefeJieHHHX 30HAX, O0TBEUAKINNX METaMOP(HUIMY IOPOJ B YCIOBHAX KHA-
HUT-CTABPOIAT-OHOTAT-MYCKOBUTOBOM ¥ KHAHHT-AJIBMAHIAHOBON cyOdanmii,
a B 06aCTAX PA3BATHA PETrHOHANBHOTO YJbTpaMeTaMoppuaMa (BHCOKOTeMNe-
parypuuie cybdanum) BCTPEYATOTCS NPEHMYMIIECTEEHHO KepaMHudYecKkue merma-
THTHI ¢ GHOTHTOM M MEJTKAM MYCKOBATOM. B CTPYKTYPHOM OTHOINEHHH Hambolee
GIAaTONPUATHEIMA IIA CTAHOBIEHHS MYCKOBHTOBLHIX NErMAaTHTOB ABIANTCHA
TIHGH panHeapXeHCcKHX NoJOCYATHX MOpojx Ham Merarab6pompmos (pme. 2),
HMCOLITABIINX B IO3JHEM apXee HAOKeHHBIE fedopManin ¥ OePeKPHCTAJIH3a-
IHI0 B YCINOBMAX HHBKOTEMIEPATYDPHHIX cyOdanmii ¢amum albMaHIAHOBLIX
ampuboanros. Mceruouenne mpeacTaBiA0T HeKoTOpHe Modsa Bepxmeseickoi
MYCKOBUTOHOCHOI IDOBUHIHE, YTO MOKeT OHTH CBA3AHO ¢ HELOCTATOYHO KOP-
PeKTHBIM pasjelleHHeM HE;KHEe- W BEPXHEAPXeHCKHX KOMIUIEKCOB HA 9TOM
TePPATOPHE WM ¢ HOHUAEHHEM CTeNeHH MeTaMoppuaMa BepXHeapXeicKux
mopox Ha rpamumne ¢ AngasckmM MaccmpBoM. OTmeuaercsa TaKKe IPHYPOYEH-
HOCTDH PAfa MerMaTHTOBHIX HOJell K TOJIIAM TOHKOIOJOCIATHX BHICOKOILIHHO-
86MHCTHIX THEHCOB U CIAHIEB.

HpaTtkasa xaparTepmermka HEKOTODHX H3YYeHHHIX II0J€H MYCKOBHTOBBIX
TCTMATHTOB IPABOAATCA B Tabamme. B memoM st GOXBIIMHCTBA H3YIEHHBIX
MYCKOBHTOHOCHBIX ILTOMAamell 0TMeYaeTcs HMSK0e KauecTBO MYCKOBHTA, CHIB-
Hag JefopManmusa KpPHCTAJIOB, BKPAIICHHOCTH JKENe3WCTBIX MHHEPAalloB.
Mecramm (kpsm 3Bepesa u Ip.) HerMATHTOBLIC KUK IOABEPralTCsa PACCIIaH-
nesauuio u guadropesy B (ammm 3eeHLIX CIAHIEB ¢ 3aMEHIEHHEM MYCKOBUTA
CEePUIUTOM M XJIOPHTOM.
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B o6aacrax wnpoaBieEna MeTaMopdH3Ma aHJAIY3HT-CHIIHMAHITOBOI
danmanbREOil cepun (paHHeNpPOTEpO30HCKasA HIOXa MeTAMOPPUIECKOTO MuHE-
pasoobpasoBaHHA) . OTMEYAIOTCA INErMATHTH DPEKOMETANBHON (popMamum
(pue. 2). HaunbGoxee wacriie HAXOAKH IPOSABJEHHH TAKHX NerMaTHTOB OTHO-
CATCA K y4YaCTKAM, NPUMEIKAOIIAM K TeKTOHHICCKEM RIHHBAM, CJOHKeH-
HHIM HIZKHENPOTeposoiicKkuMur Meramopduueckumn Tommavmu B OnerMuHCKOM
aone, B10ab 10mu0-Hryrekoro pasmoma m B Tykypuurpekoii some (Tymrmpo-
Hioxmunacko-enryrakcknit m Moroua-Y pymuuckmit nosca). Oqun u3 apro-
poB Hacrosmero coobmernns (B. A. Kyapsasues) oTHOCHT pemkoMeTalbHLE W
MYyCKOBHTOBEIC TEIMATHTHL T[eMYJIAKATCKOR M IBOHOKMTCKOH IerMaTHTOBEIX
miomaneil ¥ ogHoM — paHHenpoTeposoiickoil (cyOraHcKoll) amoxe ameramop-
(hmgeckoro MuHepaaoodpasoBannsd, 00BACHAA UX TOABICHAE B €UHON CTPYE-
Type pasindHoil riIyO0HHON 5PO3HM.

Jakamwuyenne

1. B Oxnexmuuckoit u Jimyrmpxypo-Cramosoii ckiaaggaTex obaacrax mpo-
SIBUJMCH TPH TIJaBHEE HO0OXH MeTaMopdHYecKoro MmHepaZoobpasoBanmus:
paEEe- W To3JHeapXelickag W pammenporeposoiickag. B coBpemenmom spo-
3MOHHOM cpesde MeramMopduUYeCKHe KOMIUIOKCH, OTBEYAIIIME HTHM JITOXaM,
XapaKTePH3YIOTCA pasangnasiMu P-T yeIoBUAME PETHOHAIBHOI0 MeTaMoppusMa.
C kamI0il M3 HTHX HOOX HA PACCMATPHBAEMOM YPOBHE IIIyOMHHOCTH CBA3aHO-
CTAHOBJIGHHE PEJKOBeMEIBHEIX, MYCKOBUTHX W PEIKOMETANBHHX (COOTBOTCT-
BeHHO) fopManmil TeTMaTHTOB.

2. XaparTepHO HaJoKeHWe (G0J7ee MOJOHIX DIOX MHHEPAT000pasoBanms
(1 cramoBICHWA MErMaTHTOB) HA JipeBHNE, ¢ (OPMAPOBAHAEM IIOJHMETaMO pPQu-
YeCKHX KOMIIEKCOB M CMEIIAaHHHX NEeTMAaTHTOBLIX NPOBHHIHN, 00BeIAHAIO-
I{IX JIBA WK TPH (opMAHOHHLIX THIA merMaTnToB. Hamomensie gedopmanmn
n MeTaMop(E3M NIPHABOJAT K PACCIAHIEBAHUI0 H NepeKpHCTAIH3anHH Go-
Jee IPeBHAX NErMaTHTOB. B MyCKOBHTOBEIX HETMATHTAX ATO HEPEIKO COMPOBOHK-
maercsa medopMammei KPHCTAII0B MYCKOBHTA, 000TAlIEHHEM HX REJIC3HCTHIME
MHHEPAJaMH U 3aMEI[eHNeM BTOPHIHEIM MYCKOBHTOM, CEPHIATOM H XJIOPHTOM.

3. CramoBieHHEe MYCKOBHTOBBIX IMErMATHTOB, COJEPIKAMINX KOHIUIIMOHEEII
MYCKOBHT, PEaJH3YeTCHA JHITh B CPABHATEIbHO y3KHX P-T yCIoBHAX KHAHUT-
CTABPOJIUT-OHOTAT-MYCKOBHTOBOH cyOdanmn (KMaHHT-cHITMMaHATOBaA (da-
nuajibHasg cepuA). B CTPYKTYPHOM OTHOMICHHN GIaroOpPHATHEIME ABJIAIOTCH
rbIOK TPAHYIUTOBOTO yHAAMEHTA, Dollee JKeCTKHe B YCIOBHAX HAJIO0REHHOTO
meramopdmama. Orn pearmpyior Ha gedopmanun obpasoBanmeM ocaabeHHLIX
30H ¥ TMOJ0CTEI 0TCI0CHNA, B KOTOPHIE «OTTATHBAETCA» IMeTMATATOBLI paciias—
pactBop. B rayGoknx cedenusax MeTaMopPUUIECKUX MOACOB KHAHAT-CHIINMAH-
TOBOTO THOA (B0HA YJABTpaMeTaMop(uaMa) IPOMEIILIEHHEE MECTOPOIKICHHA
MYCKOBHTA, KaK IOPABHIO0, He (OPMHEDPYIOTCA.

4. Jlia pay4yso 06OCHOBAHHOIO IPOrHO3a M IHOHCKOB MYCKOBHTOBEIX TIer-
MATHTOB BajKHOE 3HAYCHHE MOTYT MMETH [ETAJBHBIE CTPYKTYpPHO-MeTaMopQiu-
geckie KapTel. VX cocraBieHHme clieyeT BKJIIOYATH B KOMILUIEKC Ie0JI0Tr0CHe-
MOYHEIX pafoT cpegmHero m KpymHOTo Maciitaba, TeM 6ojee 9T0 OHH OKasKyT
GOJIBIIYI0O TIOMOIP M IPH NOHCKAX BCeX JAPYTHX THOOB MeTaMop(oreHHEIX
MECTOPOJRAEHAIT HOMe3HEX HCKOIASMEIX.

5. llermarmrossie hopmamun Orermurckoil 1 [y raxypo-Cranosoii cxia-
qaThX 00JacTeil HCCIeOBAHEL eI He J0CTaTouHo. B ¢BA3H ¢ sTHM jeTanbHOE
H3yUYeHne paHHeapXeicKuX rau0, oco0eHH0 HX nepupepuyecknx gyacreil, MoKeT
CYIECTBEHHO M3MEHNTH HAUIN HPEJCTABIEHUA O MEPCIEKTHBHOCTH PaccMaTpH-
BAEMBIX PETHOHOB B OTHONIIeHHH MyckoBuronocHocru. Hambomee Grarompm-
ATHEIME 1A OPMEPOBAHAA PEIKOMETATIBHEIX IETMATHTOB MOLYT ABIATHCA 006-
JIACTH PACHPOCTPAHEHNS TEKTOHNIECKNX KINHLOB HIZKHCIPOTEPO30MCKIIX MeTa-
MOP(IIECKAX IIOPOS.
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HKpatkas XapasTepuernmga MYCKOBHTOHOCHWIX Maomajeii OaerMuncroii n JLkyrurypo-Cranosoii egmaguareix odaacreii

Tlomep HauvesoBanue MYCKOBHTOHOC- MEImAa; n : M 16 o) ” ,. .
pnl‘i:e‘l 5 HLIX nnomau:;:g,ll::é MEeCTOTOI0- B §$,'§1M9$§.',{,‘:)p££?;}“ an ""’};,'],"e’}u, l};“.,;}]:;"mnux ngg;’;;‘,‘,‘;gmﬁ“ﬁﬁ,ﬁ';e MyCKOBITOHOCHOCTE
1 TemyasRuTCKAA. Oprocaanusl ® THEHCH Tloms cyOMepuaHOHAdbL- Hepnddepennposan- IaacTuael passepom
OJIeRMHHCKaA  CKaajl- KypyAbTHHCKOi cepun. I'pa- | Horo mpocrupamms, BKi-| meie — 20%, ¢ yuactko-| go 70 em®.  Kauecrso
yaras CHCTeMa; Bep- myauroBas dauns ¢ mano- | uaoonmpre Gomee 250 AW, | BHIM W yUACTKOBO-0J0KO-| HUBKOC: BRPAlleHHOCTH
xoebsi p. Temyaarur wennsimn Alm—Ky cy6- | nmacTmmuaroii ¢ amodusasin, | BEM CTpOeHHeM — 45— | MATHETHTAa,  CTPYKTYP-
damueit Ganun aXEMANIINO- | JIMH30BUAHON 1 Henpasmib-| 50% , OCTANbHKE — CHM- | HBIE nederTs
pux ampuboantos m Stav— | moii dopm. MoumEoCTs 10 | METPIFHO-30HAILHLIE
And cyOdanmein damum | 60 M
KYMMUHITOHNTOBHX amdi-
G60JnTOB
b DBOHOKITCKAS, Oprocaanusl  (Merarad- 124 sKuabl B OpTOCIAH- Hepnddepernuposan- Hpyomase KpHCTaJIB

OneEMHHCKAA  CKJIaJ-
gaTag CHCTEMa; BepXHee
TedeHNe pex NaHu o
JBOHOKNT

Opo) KYpyJALTHHCKOTO KOM-
wrexca. 1 pamyliuroBas ga-
st ¢ HagoseHasMn Alm—
Ky cybdanueir dammmn ann-
MmamguHEOBLX  ampubomn-
ToB m Stav—And cyGda-
mueit  Qamin  KyMMHHITO-
HATOBRIX aMfubonuToB

nax; dgopma CHOKHOBETBA-
HASICH CO MHOKECTBOM aro-
us, paspysos H IeperKn-
MOB

uuie — 5%, y4acTKoBO-
somaibase — 22% m ¢
CHMMETPHYHO-30HATb-

HEM cTpoerneM — 73%

Toabko B gnddepennnpo-
BAHHEIX ;Knjiax, faedert-
unie*

BepxueuyibMancKand.
Il pacranosas 3o0HA,
Menrpckas rasiba.
Bepxnee Tteuenne
p. Yyanman

InnHo3eMmeTHE THEHCH
i CAAHIBL XOJOAHMKaHCKOIT
CBUTHL BBEPEBCKOIl cepuil.
['panyanTosas damusa ¢ ma-
noxennsMn Alm—Ky cy6-
(ammeit anpn anbMaHH-
HoBeiX aMm@uboanTos m da-
el  BeJIEHEIX CJAHIEB

200 »sHOBUAJBHEIX pas-
BaJIOB W BHIXOJOB IIerMa-
Tura; B 40 M3 HUX cofep-
ures Myckosnt. Ilnomann
yuactka 50 KM2, smiabl 00-
pasyior 7 kycror mo 2—7
#ua B Kaskmom. Qopma —
JVHBOBHAIHAS,  1IOTIE PEUHO-
N JMATOHAJBHO CeRyule
JKIJIBL 11 COTJIACHBIE TIpPO-
FRILITRN

Hepunddepennnpopan-
ubie, ciaado muddepen-
nupopannsie u audde-
peHIupPOBAHNEIE (30HAID
HHle U CHMMETPHIHO-
30HAJBHBIC € ROHMIN-
OHHEIM  MYCKOBHTOM)

IMaacruas o 800 cm?®



Il podoasxcenue

Homep |  Haumenopanne MyCKOBHTOHOC- Me :
p:‘i: N nnoma.u’e‘g.g:{lex MeCTOmnoa0- B .,i“lf?‘a',’,%ﬂq‘fﬁgﬁu Moptbor:]%l:’:l& r;ex;:‘i_-:moaux BSS‘;’,?:%"(?BS‘;"?,?:;“ MyCHOBHTOHOCHOCTD
4 | Bepxmeanpamcras. ['meifchl W coapmul aBe- 20 REI Ha TPOTARCHHR Juddeperunposan- Mycrosar  pedopmu-
ITpucranopasi 3oHA. pesckoii cepmm. I'pamyim- | 15 kM (Bmoss Kpssa 3Be- | HHe 30HAJBHEE FKILIH poBaH, 3aMemieH cepuH-
Kpss 3sepena, Bepxo- ToBas ammA ¢ HANOKeH- | pesa), ILTACTHAYATON K OUTOM HW  XJOPHTOM,
BbA p. Aamam aevu Al —Ky cy6danmeii | anasosugmoit dopm BCJIE/ICTBHE HAJIOREHHOTO
danum  aTEMAHIWHOBEIX mmadropesa dammu  ze-
£ ampuGonntos u ameii se- NeHHX CJaHIen
JEHEIX CJIANIER
5} AnroMuEcKas. lnmHoseMmeTHIe rHEICH JBa merMaTHTOBBIX HOJA, B Goasmmucree cay- | To me
Cranopast 3o0Ha, Aro- 11 CJIAHIIEL 8BEPEBCKOI CepHi. | BRIWYAOMMX 0 60 KmiI| 4aeB 'KEJIK CHMMETPHIHO
Mmunckan ramba. Bep- Tpamyanropas Gamua ¢ Ha- | IIACTAHYATOI 1 JIMHBOBH- | BOHATLHEE
XOBbS P. AJTOME! noxenasiMn Alm—Ky cy6- | moit dopm; mumrst  mome-
dammeit damm  axEMaEH- | PeYHO- M JIMATOHAILHOCE-
HOBEIX amM(puboyIuToB H 3e-| Kymme
JIeHHIX CIaHIEeB
6 Bepxneseiickast. - ITermaraTst oGpasyior

Cranosas sona. Bacceiin
BCPXHETO TeUeHUA P. 3en

a) Aapakanckoe moJe,
Gacceitm p. flasa-
KaHa (Jesslil Tpu-
tok p. CuBokama)
B BEPXHCM TEUCHHH

6) Mmarapyuano-Yo-
KapTHHCKOE 110JIe

I'aunoseMnceTee rHEHCH
1 CJIAHIH KYNYyPHHCKOIl ce-
pum (7). Alm—Ky cyoda-
st hanumm anEManInHOBEIX
ampuGoauTon M 3eTeHHIX
CIIAHIER
To e

OOJA W y3IH B HOJ0CE M-
punoit 1.5—5 kKM @ mpora-
aearHOcTE0 cBpime 100 ®M

Huns  MomHOCTHEIO IO
0.5 M B 10JOCEe IIIPHHOI
2.0 KM m jpamHOil 18 ®KM

KHyerst Kot (MOUHOCTH
A 0.5—22 M, ganaa 60—
150 M, cormacHWe W CeKy-
me) B MHO0J0Ce TINPHHOL
2—5 KM W HPOTHHCHHO-
cTbi0 10 12—15 uMm

e ¢ yuactroBO-
BOHAJBHEIM I 30HAJTB-
HEIM  CTPOEHHEM

ITnacTuant mo 25—
30 cm?, comepskamne 0
15—20%

ITnacTnam 5—25 cm?,
peaxro 100—200 H
400 cm?, copmepmanie
5—15 xr/m3



Il podoaxenue

Howmep | HaumeHOoBaHWE MyCKOBHTOHOC- Bue: ; N T r
i | o WO, T hcozomoo- i foppozoian sanusmaronts. | Bryspamnes crocemse’ | syososmromvouters
6 B) Ilynypuuckoe mosie lnnooseMucThe THEIHCH MycroBuTOHOCHAA IO~ IInacTunEl H3orayTLIe,
gorapckoit cepuu. pamy- | doca mumpumoil 1.5—2 KM, TPemuHOBATEHe
amToBas Qaris ¢ HaJOMHKeH- | MPOTAKEHHOCTBI0O T7—8 KM,
sy Alm—Ky cyGdamueit | swunn  meGonbmoil MoIImo-
gamm aIBMAHIMHOBEIX aM-| CTH ¥ JIMHBI
umboantos u Stav—And
cyOdanumeit Gammn KyMMuur-
TOHUTOBKIX  amMpubomon
7 CpemmeHIOKKUHCKAA. TauHO3eMICTEEe THeHCH CorzacHble, pese CeRy- JAunddepernuposan- IlmactaEE 0 42 cm2,
TyRrypuHrpckas 3oHa, Jpepepckoil cepnu. 'pamy- | mue HHIB MOUHOCTHIO HEIEe, 30HAJILHBIE cubHo  fedopMEpoOBaH-
CpeHeHIOKAKTHCKAA auToBas Qamusa ¢ mHamoken-| 0.3—1.2 m HEe, cofepsanme 10 15%
raefa. Cpeneee ‘Tede- mev Alm —Ky cyOdanmeit
mne p. Hiokxku B pailome | anam aJEMamuHOBEIX aM-
yeThA P. DIbraKama ¢ubomuror m Stav—And
cyGthammeit hanum KyMMIHT-
tomnToBHX  am@ubonanTon
8 CpeHermIoicKad. To xe Cornacusie, pese CeKyliue Crabopnddepenmpo- IliacTuaEr 4—5, pexse
TyRypHErpcKas 30HA, JREJIEL MOIHOCTHIO T—25 M, | BaHHER 15—20 mo 150 cm?,
JlyGornTekas rasda (7). OpoTSKeHEHoCTh o 250 ™ cuneEo  AedhopMmpoBan-
Cpenmee Teuenue pex I'n- HHe,  COfep:KaHHe JI0
aosa n Wiankama 5—6 wr/m®
9 EBexeapieynbcras. To e Menkme COIJIACHEIO JHIJIEL, Craboguddepermmpo- Ilmacrnam 4—90 com®
TyRypHHEIpCKas 30HA. MOIHOCTRIO N0 1 M, peke | Bammele, B HeKOTOPEX | (B cpemmem 30—50 cm?),

Humnpee Tedenne pex b.
n M. DBexeanpeyies m
T'maosn

CEKYIAe FKIIH MOITHOCTBIO
Mo 3.0 M

JHHUIIax Y4acTKOBO-30-
HaJibHOE CTpPOEHUE

ciabE0  fAedopmupoBan-
HEIE, COfiep/KaHMe JI0
54 wr/m®

10

BpanrtnncKad.
Tyrypmarpcras 3oHA.
Cpenpee Tedenme
p. Bpsamta B paiiome
rops Jlyan

BuoraT-ampubonosne,
aMpuloIoBEe THEIICH 1 0p-
TOCJHAHLB 3BEPEBCKOI Ce-
pun. I'papyrarosas damus
¢ manokeansMuy Alm—Ky
cybdanueii gamnn ansMan-
JHOBHX  aMpuboTaTOR M
Stav—And cyOdanmeii ga-
IH  KYMMUHITOHUTOBHX
ampubornTon

CornaceEne W CeKyIue
MUIE MompocTeio 0.2—
3.2 M H TpOTSHEHHOCTHI
He cpume 100—160 m

BoapmuueTso He aud-
(epeHnEpPOBAHHEIE, e~
HUYHBIE 30HATLHEIE
¢ KBapIEBEIM SIFPOM,
K KOTOpPOMY HPHYPOYeHo
OCIIOfleHCHAR

Maactuasr 2—10, pegro
17 cm?, copep:kamme o
37.7 ®r/m?



PEIIEHUE BCECOIO3HOI TEOPETUYECKOI ROH®EPEHIINN
«'EOJIOTHA U TEHE3NC MYCKOBUTOBBLIX IEIMATHTOB»

Beecowanas reopernueckas xondepennus «eomorus u remesmc MYCKOBHTO=
BELX HEIrMaTHTOB», OpranusoBaHHas VHCTHTYTOM reofiormm u TeoXpoHOIOTHH
noxembpust AH CCCP, mpm ywactnm Wmcruryra reosormm PYAHEIX MECTOPOs K-
Jenuii, merporpadun, Murepagorun m reoxumun AH CCCP, Bcecowosnoro ma-
YIHO-HCCIe/0BATeILCKOT0 HHCTHTYTa MHHEDAJBHOTO CHpbhi M Beecomosmoro
HayMHO-NCCAEI0BATENBCKOTO TIe0JOTHIeCKOTo mHCTUTYTa MummeTeperBa reo-
zormi, Jlenunrpazgekoro rocygapcTsenmoro ymmpepcmrera mM. A. A. Hma-
HoBa 1 Jlemmurpanckoro ropmoro mmermryTa uwm. I'. B. IlnexamoBa, npoxoania
B 1. Jlemuarpane ¢ 9 mo 14 ampens 1973 r.

B pa6ore Kondepennun npursamzo yaactae carme 200 CHeIHATHCTOB, IIPe/-
craprABMIX Hayuasie opramm3amun AH CCCP (Hucruryr reosormm i reoxpo-
HOJOTHE JlokeMGpust, Wmcrutyr reosormm Kapeasckoro ¢mmnana, I'eomorn-
ueckuit macTHTyT Hoabekoro ¢uimana, Mmcruryr reomornm PYAHEIX MecTo-
POFRIIEHHIT, IeTporpaguu, MEHEPATIOTHH U TeOXUMAH, HucturyT Muuepasorun,
TEOXUMUH H KPHCTAILIOXHMAT PEJIKAX HJIeMeHT0OB, VIHCTATYT reoorHi 1 Teoxu-
MEE YpaXbCKOTO HAYIHOTO meHTpa, MHCTHTYT Teorornm i reouaurn, Hactn-
TyT reoxnmun CO), nayanse m npoussojcTBennse opranusamun Muareo CCCP
1 PCOCP (Beecorosnuii macTuTyT MEHEpaIBHOTO cuphda, Beecorosmstii reosori-
uecknit macturyr, Hayuno-ucciegosarensermii mucturyt «3apyGesRreosormay,
Cesmopreo, Mpryrcroe TePPHTOPHANBHOE TeoJoTmIecKkoe ympasienme, Ce-
Bepo-3anajHoe TEePPUTOPHAIBLHOE Te0IOTHICCKOe yupasienue, Bcecowosnoe
[IecToe HPOM3BOJICTBeHHO® O0LequHenme, 3amagHbil reoduamueckuii TpecT),
BeicIIHe y4eOmbe saBegenua (Mockosekmit TOCYAapCTBEHHBIH YHHBEPCUTET
uM. M. B. Jlomonocosa, Jlemuurpamgcxuit TOCYAPCTBEHHBIT  yHHBepcHTeT
me. A. AL JRpamosa, Jlemunrpackuit ropmsit uHCTHTYT M. I'. B. Ilr1exanosa,
HpryTcKuit nojmrexnugeckmii nuetutyT, IlepMcruil momurex nugeckuit mueTH-
1yT, CBep/oBcKuil ropasT nuCTHTYT), Murncreperso mpomsirenEOCTH CTpO-
ureapHEX Marepuaros CCCP (kombumar «Mamcaonay, Uymanckoe pyAoympas-
nenue), Emcrkoe pymoynpasnenme, a Takme APYyrue OpraHu3aIuu, pPacIoso-
swenmsie B rr. Mockse, Jlemmurpasne, [lerposaBopcre, Anarnrax, Rosmope,
Hosocu6upere, Mpryrere, Yman-Yse, CeeprioBeke, AxrtioGumcke, Ilepa,
Tamrenre, Anexcanmpose, moceaxrax Ene, Uynme, Mame. Heo6xomnmo oTMeTnTs
BEICOKOKBAIHPUINPOBAHHBIL COCTAB YYaCTHHKOB ROH(pePeHIHH, Cpean KOTo-
prix mpucyrcrBoBaim aragevur [l C. Kopsumeruit, wien-koppecnoments
AH CCCP K. O. Hparm, II. M. Tarapunos, 20 noxropor Hayx, 60 KaHIagaToB
HayK, raasmsie reogorn Munreo CCCP m Munreo PCOCP, mauaasHmKE sKCmIe-
aunmid m naprait Murreo PCOCP, orpaciessie reomorn yupasaernii Murreo
PCOCP u mepymue cremmammers: pasimambix HPOU3BOJICTBEHHLIX OpraHm3a-
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nuii. Ha wondepenun 6sun npegcrasens: see BeJlyIIie MIKOJBl I HATIpaBJIe-
HHA 10 H3Y4YeHHI0O MycKoBUTOBHX mermarutos CCCP.

Ha naemapmsix sacemammsax Kon(epennun 6vI0 3acaymano 54 moxdana
1 0K0JI0 40 BEHICTYIIeHMH B mopsjKe MUCKYCCHH. 3acelaHusA TPOXOTHIN € Ol
DE/IeIeHHOM TeMaTH9IeCKo# HampaBIeHHOCTHIO, KOTOpasg aKIeHTHPOBAJA BHU-
MaHHe YYaCTHUKOB ROH(PePeRIun HA IIABHLIX TPOGIEMaX Te0JOTHE I TeHe3mnca
MYCROBHTHIX IIETMATUTOB, a4 HMEHHO:

1) ofmmx permomaxbHBIX 3aKOHOMEepHOCTell 06pasoBaHUA W pasMemenus
Gopmanmit MyCKOBHTOBEIX M MYCKOBHT-DEIKOMETAJBHHX MNerMATHTOR B Tpo-
necce GOPMUPOBAHHA KOPH KOHTHHEHTATHHOLO THIA;

2) pomm u amavenun P-T ycioBuii permoHazbEOTO MeramMopuaMa m HMIIH-
PHIECKHX 3aKOHOMEPHOCTE NPUYPOTICHHOCTH Pa3IMYHBIX IIerMATHTOBELIX dop-
Maluid K MeTaMOphUUECKEM KOMILIEKCaM OnpeseleHHBIX (arnua IbHEIX Cepmit
u (aumii peruoHaILHOTO MeTaMopduama;

3) PUBMKO-XMMIYCCKAX yCT0BHI 00pa3oBaHNsA IETMATATOB U WX MUHEPaJI0B
B CBETC COBPEMEHHBIX SKCHEPUMEHTANBHBIX JAHHEIX M TeOPeTHIECKHUX mocTpo-
CHI;

4) reoxuMmm 1pomecCcoB IerMaTATO00PA3OBAHMSA, MyCKOBHTOOODA30BAHMIS,
0pLOIOB MBMEHeHUA BMEITAINIX HOPOJ M CPABHUTETFHON re0XIMIYeCKoi Xa-
PARTEPHCTHRI OT/CTLHBIX IIPOBMHIAI, 10JIeii I Y3.10B IETMATHTOBEIX JKUIL;

O) TeOJOTHYeCKHX O0COGCHHOCTEH w1 3aKOHOMEDHOCTel pasMeNeHns uer-
MAaTHTOB MYCKOBHTOBOM I MYCKOBUT-PEIKOMETAIBHOM dopmanmii B rapabIx Myc-
KOBUTOHOCHEIX paitomax CCCP.

Hpowme aroro, ma KOH(pepeHIu GLIIN 3acayIrans: obmeTeopeTnuecKIil j1o-
Kaajg axagemura [[. C. Hopmunckoro u HHGOPMANUOHHEN ORI mnpeacTa-
Buresiss MIICM CCCP o sagawax reomoros mo JalnbHelimeMy pasBHTHIO MIHe-
PAILHO-CHIPBEBOM 0ashl CHIAAHOR TPOMBIILIEHHOCTI,

Pabora romdepennnn moprepamia OpaBHILHOCTH BHIOPAaHHLIX HAIpaBiie-
HITIl i X aKTyaJBHOCTB, a BHICOKMI HAYTHELH YPOBEHBb IPOYNTAHHEIX J[OKJIAJ[OB
1 yAAUHasA OPraHUu3ANUA 3acejaHmil MO3BOIMIN IPOBECTH TIMPOKOE obcysxe-
HI® BCeX HAPABJICHMI B xyXe cBoGomHON muckycemm m Hay9HoOll ROppexT-
HOCTH.

Hayunmit yposens gokmaanos, ray6uma u IMHPOTA 3ATPOHY THIX B HUX BOIPO-
COB, pasMax HomckoBo-pasBefounbix paGor 8 CCCP marasmmo IIOKA3EIBAIOT,
4TO B Da3BUTHH y9I€HUs O IMErMATHTAX COBETCKUE Te0JIOTH BaHHMAIOT BejyIee
noxoxenue. Ilpu sTom cienyer oTMeTHTS, UTO MCHOTB3OBAHIE TOYHLIX AHAJM-
THIECKEX METO/I0B IETPOJIOTHH ¥ MeOXUMHH, DKCIePHUMEHTaXbHbX HCCIET0Ba-
HHI,METOJIOB MAaTeMaTHIeCKOH CTATHCTHRH B HpaKTHKe HaYYHO-UCCIe0BATEINb-
CRHX I T€0JI0T0PasBe0THEIX PaboT, IPHMeHeHNe HOBEHITIX METO0B pasBeIKm
MECTOPOIKIeHUH TO3BONHIAN 3HAUUTENHHO MOBEICHTD TEOPeTHYECKHI ypOoBeHb
Bcex paboT 3a mepmoj, MCTEKIH moee coBemanuda, npoxonusmero B 1961 r.
B 1. Jlemmnrpasge.

Rondepenmus roncrarmpyer:

1. O6pasosanme nermaTmToB MyCKOBHTOBOIL dopmanun, meaasmenmo ot
UX reHeTHYeCKOll TPAKTOBKHM, ompenensiercss P-7 yeaopmamm MeTaMopdu3Ma
JAMCTeH-CHIIMMAHATOBOI anuaibHOR cepun B paMrax JHCTeH-aIbMAaHIHHOBOIM
cyopanmm ampuboauTosoit pammn. Meramoppuueckne xommrercs n chopmupo-
BAHHLIE B OTHX KOMILIEKCAX HePEeTeHeTHYECKAE ¢ IerMATHTAMI TPaHUTOMIH, AB-
JATCA Hauboldee IMePCHeKTHBHEIMIE IS OMCKOB OPOBUHIMH W PYIHEX ToJeit
HerMaTHTOB MYCKOBHTOBOH M MYCKOBUT-peKOMETaIbHOM dopmaruu. Ilpen-
CTaB/JIeHHE O HerMaTHTOBBIX (GopMammsax ¢ Toil mim WHON ToJe3HO MHHepaJIn-
3alieil, Kak 0 3aKOHOMEPHHIX YIeHAX MeTaMOPGHICCKHX KOMILIEKCOB, TIpej-
CTaBJICHHBIX OPOTaMI ONpe/ieleHHEX hanuil i pammaababx CepHil permoHaib-
HOro MeraMopuaMa M CHENHAIH3TPOBAHHKIMI PPAHUTOMIAMH, ABHJIOCH
Haubojlee IIOJOTBOPHEIM. IT0 LpeJCTaB/IeHne, B COYCTAHUN ¢ YCIONIHLIM pa3-
BHTHEM padoT 0 cOCTABIEHNIO KapT meramopgpuuecknx nosicos CCCP, cosmgamo
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HaJe:KHYI0 OCHOBY JUIfl IIPOTHO3UPOBAHUA 061acTell pasBUTHA HE TOABKO Myc-
KOBHTOBBIX NETMAaTHTOB, HO U IIETMaTHTOB JAPYTHX (opMmarmii,

2. Xaparrepusle THIOMOPPHEE OCOGEHHOCTH MUHEPAIBHHX  ACCOMNMAI
NerMATHTOB, O0PA3OBABIIXCA B PasnmuublX P-7 yenoBuAx, MO3BOAAIOT mpu
OOMCKAX OUPeNe]ATh WX NPHHALIEKAOCTh K TO winm uHOil (opmammm mo ma-
XoKaM Jake Oespy/HBIX DErMaTHTOB. Bece 5To 7aeT OCHOBAHIE 3HAYMTENBHO
YCOBEPMEHCTBOBATS NONCKOBEE KPUTePHH HA MECTOHAXOKAEGHIT MYCKOBHTA
11 OOBHICHTH DPPERTHBHOCTE HONCKOB HOBHIX MECTOPOFKJEHHA HA TeppHTOpMIT
CCCP.

3. lloHMManuoo IPHUPOJAL IErMATHTOB BHAYATENBHO CHOCOGCTBOBAIM HC-
CJeJI0BAHNA IIPONECCOB IPAHUTHSALME OCATOUHBIX MOPOM, TEPMO- M HapoMeTpim
006pazoBanus OT/EIBHEIX MUHEDAI0B HeIrMaTHTOBOTO MPOIECCa, a TAKKE BEACHE-
HAe POJA JIeTyYnx B 00pasoBaHMM MHHEPAJBHHX ACCONMANM HA HOCIEIHHX
aTamax MarmMatmueckodl Kpucraiamsanun. OcobeHHO CIeayeT MoYepKHEYTH mo-
ABJIEHNEe GOIBIIOT0 KOJMISCTBA PAbOT, MOCBAMEHHX HPOGIEMe IPOHCX0MKe-
HUA MYCKOBUTA! BMIHPHYECKUX, PACHIHPAOMEYX HAIIN 3HAHUSA 0 XHEMHYECKOM
cocraBe, CONCP/KAHMM M B3aKOHOMEDHOCTAX pacHpeeJeHns 9IeMeHTOB-IpH-
Mecel, PUBNICCKUX CBOMCTBAX BTOT0 MAHEPAia W TEOPETHYCCKHX, paceMaTpu-
BalMUX P-7' yemoBms KpHCTAIIMBANMH MYCKOBHTA HA OCHOBE LOCITEIHHX
OKCIEPUMEHTAJIBHEX JTAaHHEX.

4. Bumecre ¢ yememmoii paspaGorkoit pderTunmx KPHUTEPHEB JIIIA BHIAE-
JeHUS PAioOHOB PABBUTHA HETMATHTOB OTAETBHEIX (opMaluil, MOMCKOBHE IpH-
SHAKH HaXO/KIEHHS OT[AeNBHEIX MECTODOSKJACHHH B IETMATHTOBEIX IOJSX BCE
emie HeJloCTaTOMHO U3yUeHbl M 3(PPeRTHBHE, 0COGEHHO IPUMEHNTEABHO K CKPHI-
THIM MerMaTHTOBHIM TexaM. Tawke He HajeRHE TPH3HAKH IS OTIpeeIeHHs
HePCHeKTHB MYCKOBHTOHOCHOCTH HErMaTHTOBHIX Tell GeCCIIOJHEIX HA COBpe-
MEHHOM DOSHOHHOM cpese H ¢1a60 paspaboTaHsl KPHTEPUN [ TOUCKOB JRU
¢ BHCOKOKAYCCTBEHHEIM MYCKOBITOM.

5. B yuennm o 3aK0HOMEPHOCTAX JOKAIMBAIMH ¥ T€HEB3HCE MYCKOBHTOBHIX
DerMaTHTOB BCE elle HMEeTCA MHOTO TUCKYCCHOHHKX MoMeHToB. Ha coBpemennonm
ypoBHe 3HaHHI Goph6a MHEHHI OTHeJNBHEX NIKOJ HCCIeHoBaTejell ABIAETCH
nensbesxuoil. Byecre ¢ TeM, oHA cTaBUT mepej CHENMATHCTAME B HTOI 06TACTH
3HAHME KOHKPETHHe 3a/[awil, PeIIeHHe KOTOPHX HeoOXO0MUMO KaK s BHISICHE-
HES TPUPOJEL NErMATHTOB M FEOJOrHIECKHX YCIOBHI WX pasMeIIeHHs, TaK U
AJA yCOBEPIIEHCTROBAHMA IOMCKOBLIX KpuTepuer m BuGopa manboiee ndhdex-
THBHBIX HaIpaBJIeHUN pasBemKm.

YUuTHIBAsA Te JOCTHKEHNA, KOTOPHEe HMEIOTCH B MCCIE0BAHIN MYCKOBHTO-
BBIX HEIMATHTOB KOHQEPeHIMA CUUTaeT, 4o HePBOOUePeHBIME 3a1adaMu SB-
IAIOTCA CIeNYIONHe:

1. [lanpreiimee maydenue sakoHOMepHOCTEH pasMeILeHIT dopmarmuit merma-
THTOB B 00.1aCTAX MOHO- H TIOIHMETaMOP(H3Ma Ha OCHOBE CHEMIATH3HDOBAHHEIX
KapT, OTPAMKAIONMX IOC/Ie0BATeNBHOCTE (JOPMIPOBAHUSA TEKTOHO-METaMopQi-
HECKHX M MarMaTHIeCKHX IMKIIOB ¢ HEIBK0 ONpesel e ns MecTa i BPeMeHH Ipo-
MBIIIEHHOT0  MYCKOBATOOOPA30BAHUA B Te0JOTMIECKOll WCTOPHM permoHa.

2. Beecroponmee mayvenne Bcero merporpagueecKoro Kommienca oOpoJ,
BOSHARAOMUX B KOHKPOTHHX /-7 yClIOBHSX TOro THIA Te0I0rMYeCKOTO Pas-
BHTHS, ¢ KOTOPBIM CONPSAKEH0 06pa3oBanme OTHeABHEX GopMAIIiT TeTMaTHTOB.
JT0 MBYUEHHE JTOIKHO KACATHCA KOMILIEKCA MeTaMopPUIecKux T0POJ TPaHH-
TOM0B M CAMHX IETMATHTOB.

3. PaspaGorka cTpykTypHO-MeTaMOP(HUIECKOr0 KpHTEpHA I0KAIH3AIHHE
MYyCKOBHTOBLIX IerMaTHTOB HAa yPOBHE METMATHTOBLIX IOJeH, Y37T0B W MeCTO-
POEJieHNil. YCTaHOBIGHHAS M NPU3HAHHAS CBA3H MYCKOBHTOBBIX TIETMATHTOB
¢ MeTaMOp(QUICCKHME TOSICAME JIHCTEH-CIIIMMARNTOBOTO THIA MeTamMopdusMa,
HapARy € IPOBEPEHHBIM MHOTOJETHEell NPaKTHKOH MDOMCKOBO-Pa3sBeoYHKIX
pabor amromormueckmM (BAKTOPOM KOHTPOJA, IO3BOJIAET IPOrHO3HPOBATH
HOUCKOBEIe PAalOTHl TOMBKO HA YPOBHe HEIMATHTOBHIX NpOBHHLWI. B To ke
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BpeMs M3YYeHHOCTh IIPOIECCOB PErpecCHBHOTO MeTaMOpm3Ma B 9THX MOACAX,
TaKKe Kak H albTePHATHBHOCTh CTPYKTYPHOTO KpATepUs Tpebyer AaabHedmux
UCCJAe0BAHTH.

4. PexoMeH/[0BaTh HAay4HO-HCCIEOBATENBCKAM ¥ IPOW3BOACTBEHHBIM op-
PAEM3AMHUAM MOCTAHOBKY KOMINIEKCHBIX JeTAJBHEIX paGoT mas BHpaGoTKH
KIaccHuKanuu CTPYKTYD MeTrMaTHTOBHIX HOJeil Ha OCHOBe CpejHe M KPYIHO-
MACImTa0HBX  CHeNUATH3HPOBAHHKIX CTPYKTYPHO-METAMOP(IICCKIX Rapr,
C TeJNBI0 Iepexofa K HAYYHO 060CHOBAHHOM IOCTAHOBKE MOMCKOB MECTOPOIK-
JeHnii Ha TIy0WHe M ONEHKM NEPCIeKTHB HX MYCKOBHTOHOCHOCTH.

5. CauraTh HEOGXOMUMEIM B /ajbHEeHIeM MHPOKO PABBHBATE YCIEXH, I0C-
TUTHYTHE B obiactn mayueHms P-7' ycaosumit o6pasoBaHms MYCKOBHTA C HC-
0Ib30BAHNEM HOBEHIIMX METO[0B TepMo- M Gapomerpmm. 910 Gymer cmocob-
CTBOBATh YCTAHOBJEHHIO TEHETHYECCKAX THIIOB IPOMBIIIIEHHOT0 MYCKOBHTA W
OPUYINH IOABISHHA BHICOKOKAYECTBEHHOTO MYCKOBHTA, YTO HBIACTCHA OIHON
U3 MePBOOYEpPEeNHEIX 3ajad.

6. YcramoBaeHme OCHOBHHX (JM3HKO-XHMHYECKHX M TEQIOTHICCKUX 3AKO-
HOB, ONpENeNAIMY 00pa3oBanne U CMEHY KPYIHO36DHHCTEIX MUHeDATBHEIX
ACCOIMUANMI B XOfle MerMaTMTOBOTO IpPOIeCcca, a Takike o06pa3oBaHme BOHAIB-
HOCTH B I'€TE@POTeHHLIX NerMaTHTaX.

7. 9pPerTHBHOCTL MBYUEHHs NETPOXHMAN M TEOXHMHH IPOLEcCa IerMa-
THTO00PA8OBAHNA | MYCKOBUTOOGPA30BAHIA /I PeIeHAA MPAKTAYECKEX 3a7aT
(pacmosHaBanme ;KU pPasHEIX opManmii, BHYTPHGOPMAIMOHEEX THIIOB JKHL,
OIpejieleHne MEePCIeKTHB OCHIONeHHs HA TPIAYOMHY M JIp.) U TeOpPeTHIeCKHX
nOCTPOeHM (MCTOTHAKM BENIECTB, PEKEM CHCTEMEl B XOf@ IIpomecca M Jp.)
y0euTe bHO CBUETeNBCTBYET 0 He0OXOUMOCTH BCEMUPHO PAasBHBATH 9TH HC-
CIIe{OBAHMNA.

8. CunraTe HEOOXONUMEIM JajbHeiillee H3yTeHNE NEPBUYHBIX OPEOIOE pac-
CesHUSA MYCKOBHUTOBBHIX HETMATHTOB M OmpejejeHne UX Hanbolee s(PerTHBHIX
HOMCKOBHX IPU3HAKOB.

9. OGparure ocoboe BEEMaHHe HAYYHO-IPOU3BOJACTREHHEIX ¥ HAYYHHIX
OpraHu3anuil Ha He06X0/MMOCTh IEPBOOYEPEIHOr0 PeNIeHNs TeX 3a7ad Ieolo-
PHH M OETPOJOTHM MYCKOBHTOBBIX IEIMaTHTOB, KOTOPEE MOLYT OHTH peaJu-
30BaHLHl B HPaKTHKe TeoJIoropasBefoYHEIX pabor B OGummaitmme 5—10 mer.

10. Komgepenmus ormegaer OPOAYKTHBHOCTH NPOBEJEHHOTO 0OMeHA MHe-
Huil, c10c06CTBOBABIIEr0 HOMYAAPH3ANNHE HAUGOIEE ILTOJOTBOPHBIX IE0I0TH-
YeCKHX HJell I B CBA3M C 9THM IIPEJIAraeT Co3BaTh 0UepeHOE COBEIAHEE II0
upobuaeme «[eomormss m reHesHC MyCKOBHTOBHIX TErMATHTOBY He IO3IHEE
1978 r. B Vpryrcre. :

11. Tpyaa Kondepenrum pexoMeHgoBaThH K CKopeiimeMy omy0IdKoBaHMIO.
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OPUHATHIE COKPAMEHNH

Ab  — ans6ur
Alm — agpMangnn
Am  — ampmbon
And — ampamyanr
Andr — anjpaguT
Ap  — aparmr
Cale — gampnar
Caol — gaonme
Chl  — xs0pnt
Chld — xmopuromy
Cor — kopynn
Cord — kopamepur
Bt — Gmormr
Dist — gmeren

Ep —smmuor

Gl — rmayropau
Gr  —rpanar
Gross — rpoceymap

Hb  — porosaa odmanka

Hy — ramepcren
Jd  — xagenr

KFsp — kannensiii mosmesoii mmar

Ky — gymymarronnr
Law — nascommr

Lep — pemmmonut

Mi  — mugpokmun
Mu — myckosmr

Ne — mejennn

Ol  — oanrokmaa

Or — oprownaa

Pl — mmarmokmna

Pyr — nupon
Pyrh — nupodummuar
Qu — kBapqg

RAm — powbmaeckuit anuduso:

S¢  — ckamommt
Ser — CepHIAT
Sill — cmammmanur
Spd — cnogymen
Spes — cneccaprun
Stav — eraspomnur



" PE®EPATHI

YIK 553.3/.4

‘BarouomepHOocTH 00pASOBAHNA M pPABMENTeHIsT (opmarii MyCKOBHTOBEIX H MYCKOBHT-DEeIKOMETAIBHBIX
WerMaTHTOR B MeTamopdmuecknx mosicax, CokoaoB 0. M., Kpar g K. 0., TaeboBun-
K i 11;. A. B Eu.: MyckoBuTOBBe nerMataTel CCCP, HMan-so «flayna», Jleamnrp, orm., JI., 1975,
€. 9—15.

B craThe BIepBBie IpomaBeleH MuHepareHmdeckuit anamma dopMarmii MYCKOBUTOBHIX I MYCROBHTPEIKO=
METaJIbHBIX 1TerMaTHTOB, OCHOBAHHBLA Ha kapre Meramophudeckux noscos CCCP macmrra6a 1 : 5 000 000,
T'eonoro-reoXpoHOIOrH9eCKIe HCCIEAOBAHNA 03BOJMIHN BEIABATE IBE DIIOXI 00pasoBaHnA MYCKOBATOBEIX
IIErMATATOR: CPeHe-I03HenpoTepo3oickyo (1750—2000 +100 muH jer) m IO3THENPOTePO30UCKO-ITa~
Jreosofickyio (670—500 +50 man jger). TeoXHMHIeCKAT CUelHATH3auA NerMaTATOB OIpPEedeIAeTCA reoIn-
HAMWYECKHM DPeXuMOM MeTaMop@uuecKUMX moAcoB odjacTell MoHO- H mnoJiuMeTaMopusMa, MPH ATOM IIpo-
MLIIJICHHO BarHble HErMaTHTOBEIE MPOBHHIME 00pPA3YIOTCA TPH TEPMOIMHAMUYECKMX YCIOBUAX JIHCTOH=-
ANbBMaHIHHOBOM cyGdannu amdubonuTtosoil danmm AUCTeH-CAILINMAHRNTOBOI thanuaneHol cepun. Tadm, — 1,

VIH 558.3/.4

Meraaroreanyueckne GOPMAINA NErMATHTOR BOCTOYHON wacTH BaaTHiicKoro mura. Canse M, E,
B kn.: Mycrosnropble mermatutsl CCCP. Han-o «Haywan, Jeanmurp. orx., JI., 1975, e. 15—36,

Ha ecnose Kapthl MeTaMop(hu4ecKnX MOACOB BOCTOYHOIN YacTH Banthiickoro myATa, Kilacenduranmm mer-
MATHTOB, YUMTHBaWMmel coennpury MX JOKATH3AIlnN B PASTUIHBIX 30HAX PErHOHATBHONO meramoppusma,
HCCIe0BAHMIT 0CO0EHHOCTeil COCTABA CAMMX [erMATHTOB M CIATAIOLINY MX MUHEePaJIOB, cocraBieHa Hapra
MeTaJIHOTeHAYecHOil crennaanaammm mermaruTos Kapero-KonbeKoro permoHa. JlomMycKaerca BOZMOMKHOCTE
DASHOBPEMEHHOT0 BO3HUKHOBEHAA B HErMATATAX MYCKOBHT-DEIKOMETANLHOM (JopMAlun MYCKOBHTORON |
PelKOMEeTANbHON MUHepATH3aun. ABTOD DACCMATPUBAET IIErMATHTH Tpex (opManuit — MYCKOBHTOBOIA,
MYCKOBHT-DeJIKOMETANbHOl M DeJIKOMETANbHOE B KavyecTBe ENUHOI0 HBONIOMHOHHOLO DPANA pasBUTHA,
CunTa, 4To MenpopMalOHALe PAsIMINA HerMATHTOR ONPelelANTCA PASTHIHAME P 1 pH cpenst, Bry-
TPUPOPMALIMOHHBIe — JIATOMOMHYECKUMIT M YIIBTDAMeTAMOPHHICCKEME 0CO0EHHOCTMI BMEMA0mIX T0PO.
Temneparypsl 06pasoBaHUA METMATATOB DASHEIX thopmanmit Gruaku Memay cobolt, H3MeHAACH npu popmu-
POBAHMM IOCJE0OBATEINbHBX 30H, Pue. — 8.

VIR 553.3/.4

Meramopduaeckue GopMannm # MeTaMOP(HOreHHEIE MeCTOPOKICHAN, AobGpemnosH. J. B Ka.: Mycko-
BuTOBEE nermarurhl CCCP. Map-po «Haykan, Jlenunrp. orm., JI., 1975, e. 36—50,

PaccmarpupaloTes moJoiKeHHe mapa-, peo- O0PTOMETaMOP(UYECKHX MeCTOPOKAeHHNE MeTaMop(oreHHEIX
TOJESHBIX HCHOITAEMEIX B DEANLHO CYMECTBYIOMMX (POPMALMAX MeTaMOpPI9ecKuX TOPHEX MOPO | npem-
Jraraerca MX Hiaaccupuwanma, Tabia. — 4.

YHAK 553.3/.4

TIpocTpancTBEHHO-BPeMEHHEIE BAKOHOMEPHOCTH g)Dpanol!aﬂﬁn TPAHATHBIX merMaTuToB. H W K a u o-
poB A. C, BEa.: MyckoBuToBHE nerMatutsl CCCP, Usn-so «Hayxan», Jleaunrp. orq., JI., 1975, ¢, 50—55.

T'panuTHEe TerMATHTE IPEACTABIAIOT eNHBI 5BOIOINOHHEIA pAx: guddepenumanusa B npouecce GopMu-
POBAHMA OTAEILHOIO NErMATHTOBOTO TeJIa OTPAajKaeT 3aKOHOMEDHOCTH 9BOJIOIHM BCETD coobmecTsa rpa-
HHUTHBIX HErMaTHTOB. PasBHTHEe NerMaTATOB OT apXed K KaifHO3010 OJTHOBDEMEHHO urcupyer cMmemenune
YPOBHA UX JIOKATHIAIAY H3 INIYOHHHBIX 30H K IPHIOBEPXHOCTHRIM, B'9TOM ke HATpABIIeHNH H3MEHASTC HX
TEOXMMHYECHAA Chelnaan3anusa, BOSHUKHOBEHHE IIerMATHTOB DASIMYHBIX (QopManmii cybGdopmanmii
ABIAICTCHA CIEJICTBHEM B3alMOIEHCTBAA HaMEHAIMAXCA BO BPEMeHH MAPAMETPOB CPEIkl ! COCTABOB MerMa-
THTOO0OPASYOIUX DACINIABOB. DBOJIONAA FPAHHTHHX IECMATHTOB MOKeT paccMarpuBaTheA Kak orolpa-
JKeHHe 2BOMIONMH 3eMHOU Kopel. Tabm, — 2.

VIR 553.3/.4
‘CoBpeMeHHOe COCTOARME NPOGIeMBI TeHeBHCA MYCKOBHTOBRIX NerMaTnTos. I e T pos B, II. Bkr.: Mycko-
suToBble merMatiThl CCCP. Han-so «Haykan, JIeHMHTD. OTH., JI., 1976, c. 56-—562.

OCHOBRIBASICH HA HOBEHNMMX DKCIEPMMEHTANLHHY NAHHEX, ABTODP NPUXOTAT K OPEAnoI0KeHHIo, YTO Ier-
MATHTOBBIE HHIIBl 00Pa3yOTCA 3a CYeT OOLIYHON TPAHMTHON MATMBI B TOJHOM COOTBETCTBHE © npefcTaB-
~JieHHAME A. B. depcmana. Ilpu a1omM 00pasoBaHie 30HAILHOCTH IETMATHTOBHX JKHIT MOMKET GBITh obpAc-
HeHO B CBeTe COBPEMEHHBLIX TAHHBIX O COOTHOMIEHMAX BOJB M CHJIMKATA KAK IPOIeCcCe 3ACTHIBAHNA H30JIM-
POBAHHOK MOPIMA MArMel IPA COXPAHCHHMM B Helf Beelf copepikasmeics MEPBOHAYAIBHO TOPIHA JIeTYInX
BemecTs. XapaKkTep MHHEPAJT000pa30BaHHA B EWIIe OUeHb YeTKO 3aBHCHAT OT Yeaosnii maoanmaisHocTR
HPUCTAIIMSAIMN TIErMaTHTa 1 METAMOD(PH3Ma HerMaTHTORMEIAIIIY KOMITTEKCOB OPOML. CiInI0H0CHOCTD
HErMATHTOB ONpefenserca P-T yCioBHAME, TOCIOJICTBYIOIUME B NpPOLECCe KPHCTATINIANMA TIaBHON
MACCEHL BENIECTBA #MIIBL, 4 HAHOOJIbNIee 0GOTAIIEHNE I MYCKOBHTOM MMeeT MeCTO B YCIOBHAX ampmbomn-
TOoBOH dauum raybunHocTH. PHC, — 5.

VIK 553.3/.4

‘OcHOBHEIE 0COGEHHOCTH TeHesHcA merMaTnToB. Poagmonos I'. I'. B Kua.: MYCKOBHTOBHIE IIerMa-
‘ruthl CCCP. Map-so «Haykan, JIeHHHTD. orm., JI., 1975, ¢, 63—72.

OCHOBBIBAfICH Ha HOBEMIINX SKCHEPHMEHTANBHEIX JAHHEX I HaOIIONeHNAX HAl IPHPOIHLIMA IapATeHEe3H-
CaMit IerMaTMTOB, aBTOP HPHXONHAT K BRIBOLY, HOATBEDKIAIIIEMY OCHOBHEE HieH A. . ®epcmana, co-
TIACHO KOTOPBIM HEerMarHTo00pa3oBaHHe — [ATeIBHEH HBOJIONMONHELE TPOLECC KPHCTAJTHBAIIHH
0Cco00lf MarMsl, OTITHYHOIL 110 COCTABY OT TPAHATHOTO HMCXOIHOro paciviasa. Pemamomyio pojis B o6pasosa~
HAN KPYIHO3EPHHCTHIX DASHOBHAHOCTEN IErMaTHTOB MIpaloT WIeJNOYH. PHC. — 2, Tabm. — 2,
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YIAK 553.3/.4

Pemum  JeTyuanx llum MeramMopduame — riaasHas npuunHaa  006pA3OBAHNA  MYCKOBHTOBBIX HNEFMATHTOR.
Makaroun B.M.,, Makperuna B. A, llerpos B. B. B Ki.:. MYCKOBUTOBblEe IerMaTHTHE
CCCP. Hsn-so «Haykan, Jlemmurp. org., JI., 1975, ¢. 72—76.

Paunaibible CePUH INCTeH-CAIIMMARNTOBOTO THIA (/1) MO CPABHEHMIO C CepHAMN aHJANYIAT-CHILTNMAHA-
TOBOTO THIIA XAPAKTEPH3YIOTCA PeSKHM HOBHIIeHHeM Pgyy n ocobenno PCO, B ampubonurosoit daun me-

Tamopduama. VIMeHHO 5T0 ABIASTCA NPHYMHON NpoARdenna » cepun I crenmdrdeckoro THma rpannTHaa-
UK — TNerMATHTH3ALNE. AHATEKTHYeCKHE pacTiiashl cepun J1 nackimenst HyO n CO,. Tpn camsenun Py
B Havall¢ perpecCHBHOTO BTAla BBICOKOE 1-"(;,(3.I NPHBOAMT K OTACJIEHHIO OTPOMHBIX KOJMYEeCTB PAaCTBODOB,
TojL NleffcTBNEM KOTOPEIX NMPOMCXOJINT IMAPOJIAS MOJIEBHX IIATOB B HETMATHTAX ¢ 0GPASOBAHNEM TPOMBII-
JIEHHOTO MYCKOBHTA.

VIK 553.3/.4

Ces3b MYCKOBHTOBHIX NErMATHTOB ¢ rpammTongamu, Byme s A. I'. B ®H.: MYCKOBHTOBBIE TmerMa-
TaTel CCCP. Hang-so «Hayka», Jlemunrp, orn., JI., 1975, e. 77—81.

T'paHATOMIB], TPOAYINDPYIOOHE MYCKOBATOBEI® MIETMATATHI, OTHOCATCA K HErMATHTOHOCHBIM TPaAHATOHIAM,
KOTOpbIe XapaKTepH3YIOTCA JIeHKOKPATOBRIM COCTABOM M HOBBIMICHHBIM CONCIKAHHEM KpPeMHeseMa H Ije-
Jogelt 1o CPABHEHHIO C HOPMAJIBHBIMHE I'DAHHTOHIAMH. Ilo MHHEPAJIBHOMY COCTABY MYCKOBUTOHOCHKIG rpa-
HATOMABI OTBEYANT INIATHOTPAHATAM, IPAHOAMOPATAM W rpaHATaM. 110 cpaBHeHMIO C IerMATHTOHOCHBIME
TPAaHNTOMIAME APYrAX (opMaumit — peIKOMEeTANBHBIME, DEIKO3EMENbHEIMH i XPYCTATEHOCHBIMA — OHK
ARIAIOTCA Hambojee rIYOMHHBIMM ¥ HH3IKOTEMIEDATYPHBIMH, 4TO O0YCIOBJIMBAST HH3KOE copepanue
B HUX KpeMHeseMa, OKHCIOB Iienodell M BhICOKOe — TIHHO3EMA M OKMCH KauabUndA. CoCTaB CaOoOHOCHBIX
rpaENTONIO0B O0YCIOBJIMBACT COCTAB M THII OCHIONEHEHUA NerMaTuToR. Puc. — 2, tafa. — 2.

VIK 553.3/.4

TunoMopfunie 0COGEHHOCTH MHHEPANOB NErMATHTOB pasupix qopmammi. Poguwonos I T., By -
men ﬁ, l‘1.§715c an y;“r u&?‘ E. H. B ga.: Myckoswrossle nermatutel CCCP. Han-so «Haykap, Jlenuurp.
orn., Ji., » C. Bl—84.

IlerMaTHTH PasHEIX (hopManuil KPHUCTAININAYIOTCA B padnuyaeix P-T yeaoenax, 9ro o0yenosjgBaeT MX
XEMpdecKnit H MHHEpPANbHBIA COCTaBbl M NPOMBIIUIEHHYI0 MHHEpaJu3anuio., MyCKOBHTOBBI® NerMaTHThE
KPHCTAILIN3YIOTCA NpK GoJlee HH3KNX TeMmepaTypax m OoJjiee BHCOKHX JaBIeHNAX 10 CPABHEHHIO ¢ PelKo-
MeTAJIBHBIMH M XPYCTaNeHOCHBIMHA. MarMaTHaecKan CTanuA KPUCTAJIIIH3ALNT IIerMATHTOB XapakTepuayercu
H30HTOYHBIM JaBJIeHHEM 110 OTHOIIEHHIO K JIHTOCTATHYECKOMY, a IMHEeBMATO-THAPOTePMAJLHAA — OIM3KAM
K JUTOCTATHYECKOMY. Marmariudeckas CTajusa KPUCTAIITH3ALNA MYCKOBHTOHOCHBIX HEIMATHTOR TIPOMCX0-
AT 1IPH HUSKHX TeMIeparypax, a IHeBMaTO-THApoTepMajbHad — HaoGopoT, npm 0olee BBICOKMX 110
OTHOWIEHWI0 K HAPYrMM Thnam nermaturop. Taba. — 2,

VIR 553.3/.4

DHBHEO-XAMIYECKNe YCJI0BHA 06GPABOBAHAS MYCKOBHTA B MYCKOBATOBLIX mermarmrax Cesepuoii Ka-
ﬁe:mu. Honomapesna H. U,, Topauenxo B. B, B ku.: MycKOBHTOBHE ITerMmaTTel CCCP.
81-80 «Haywka», Jlemmurp. otm., JI., 1975, c. B4—89.

Ha ocHoBe May9eHMA rasoBO-HAKHX BEIKOYeHM B MAHEpPAJaX KBapl-MYCKOBATOBOTO arperara u TepMmo-
MUTHAMHYECKHX PACYeTOB MHHEPAJIBHBIX paBHOBECHN B MYCKOBMTOBHIX UerMarmrax Ceseproit Kapennu
OLUEHEeHBl TEMIEPATYPa, AKTHBHOCTD ITABHBIX HOHOB, PesHM KHUCJIOTHOCTH—UIEJIOYHOCTH Hpollecca ohpaso—
BaHUA MycKkoBuTa. Hanbosee GiaronpHATHLIMM AAA 00pa3oBAHKA MYCKOBMTA ARIAIOTCS] YCJIOBAA C yda-
cruem H,0 B xunkoit dase n remuneparypoit Hmwke KpaTHdeckolf ToYKH Boasl, Puc. — 1, Taba. — 3.

VIAK 553.3/.4

O remesnce MYCKOBHTA B pannTOMHLIX nmermaTnTax Houkapekoro paiiona Mmnoro ¥pasa. T aa a n-
nen A, C.BEkn.: Myckosuronsie nerMatarsl CCCP. Man-so «Haykans, Jlenuurp, orn., JI., 1975, ¢, 89—92,

Haydennble merMaTaThl HeoGLIYHEL TeM, MTO B HUX COBMEIEHB! TPU3HAKH MYCKOBHTOBOTO, PeIKOMETAJILHOIO
M XPYCTAJIEHOCHOTO THTOB I'PAHUTHBIX TErMATHTOB. MYCKOBUT HpEACTABICH B HEX IATHI MOCIEHOBATEN b=
HBIMHM TeHepaluAaMa. ITo JanHbM TepMolapoMeTpHR, YCJAOBHA X 00pasoBannsa ObUIM CAeLVIOMMME: 1) jJeH~
TOYHBI MYCKOBHT B HHAOKOHTAKTOBHIX 0TOpoukax 640—620° C, 2.9—2.5 kbap; 2) MYCKOBAT eIbYATHIX
KBAPUMYCKOBHTOBLIX arperaTtos B rpadudecknx m amorpaduvecknx somax 620—550° G, 2.5—1.7 xbap;
3) KEpYNHOIIACTHHYATHIT MYCKOBHT B amnorpadgmyeckmx m OJOKOBBIX 3onax 560—520° C, 1.8—1.2 kbap;
4) MYCKOBMT M3 B0H ApPY30BBX mogocTelt m mmneligon MeracoMaTosa MOX MMOJOCTAMM WM Aapamu 330—
210°C, 0.9—0.4 wkGap. Tabm. — 1.

YIOK 553.3/.4

IIpoGaemMa MArMaTHYecKoro MycKoBuTa B mermatATax, XaecTo B B, B, B kH.: MycKosuTOBEE ner-
matntel CCCP., Mag-Bo «Haykawn, JlemmHrp. orm., JI., 1975, e. 92—97,

B pafore aprymenTHpYeTCs npemnojioiKeHne 0 MArMATHIECKOH KPHCTAIIZIM3ANHN MYCKOBHTA B MYCKOBHTO-
BHIX nerMaTuTax. Jleaaerca BHDON, YTO BepoATHOCTH O00pPA3OBAHMA NPOMBIUIEHHO Hambojee IeHHbIX
KPyImHoUemyiqaTeX KpUCcTaIuioB PacTeT ¢ NOBLILIEHHEM JABICHIA TP MeTaMopduaMe BMEIAIOLAX TOJIIL.
B cBAsHM ¢ HTHM OpeLIAralTes KpHTepHu aisa GoJiee NeTAJbHBIX OLEHOK gapneHma. Puc. — 3, Tabma. — 1.

YIK 553.3/.4

TeoxHMHUECKAA MOJIENL Tponeccos  (o| nm]gomnn MYCKOBHTOBBIX HerMaTHTOB. I[lIMa KM H
B Eu,: MycrosnroBEle nermatrutsli CCCP., Man-so «Hayxkay, Jlenunrp. ora., JI., 1975, e. 98—107,

JTeoXuMuyeckas Cnenuaan3anuAd MYCKOBMTOBRIX IErMATHTOB OLpPENENAeTCA TeoJOrMmIecKuMN (aKTopaMi
M OpOIEccaMu pasjelieHud PeAKnX BJIeMeHTOB Ha CTAAHAX MePBUYHOrO MUHepanoobpasoBaHuA ¥ HocTMar-
MATHYECKOr0 M3MeHeHHHd HermMaTuToh. I'eoXuMuYecKan cuenmpura MYCKOBATOBBIX IermMaruTor (oGoraige-
uue Ba, Sr, Rb) cospgaerca Ha MarmMaTMyecKoM vrame uX QOPMUPOBAHNI, B TO BpeMA Kak Ha 1ocjeMarma-
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THYECKOM pTare MPONCXOJHT TOCTeNeHHoe CIIAKHBAHNE HTHX reoxmmmdecknx ocobemnoctelf. Co BTOpEIM
HTATIOM CBA3aHO 0DPA3OBAHME MYCKOBMTA, 4 BEIHECEHHEIE 33 IPEMIellBl MerMAaTHTOBKIX Tell crenuduyeckne
PAEMEHTHl CO3IAIT OPeoibl PACCeAHHA, ABIAKIIMECA ITOMCKOBBIMM MPU3HAKAMH MYCKOBATH3MPOBAHHBIX
nermatuToB. Tadua. — 4.

VIK 553.3/.4

TeoxnmMua NpoOUECCOB nerMaTnTo00pasoBaNAA W MyckoemTooOpasopamma. Topnuenkxo B, B.
B kH.: MyckosuToBHe nermatatii CCCP. Map-so «Haykan, Jlemnurp. orn., JI., 1973, c. 107—117.

Ha OCHOBE CTATHCTHYECKOTO AHAJIN3A TEOXMMHAH METPOTEHHHIX 2JIEMENTOB B HerMATHTAX MYCKOBHTOBOH W
penkomerasnbHoll opManuii mokasamo, uTo o0pasoBaHHe KPYIHOKPHCTAJIMIECKOT0 MYCKOBHMTA ONpee-
JIAeTeA CTeneHbid BHYTDPeHHeld nuddepeHnnanny BellecTBA B KMJIBHEIX MOJOCTAX (IepPEeKPHCTAIIIH3ATIAA
B 3aKpHITOll cncreme). BeaymuM (PHINKO-XMMUYECKM (GaxToOpOM MYCHOBHTOOOpPA30BAHNA ABJIAETCA Bhi=
COKAaA BOLOHACHIIEHHOCTh mermMatnToobpasyiomiell cpefbl. KOCBEHHBIM NPH3HAKOM CTeNeHH nuaddepen-
IUATMY ¥ BOJOHACHIIEHHOCTA TErMATHTOBOM CHCTEMEI MOTYT CIYHUATL 0CO0EHHOCTH Paclpefelenns MaIhix
AMEMEHTOB B MOpofo00pasyiomux MpmHepajaX HerMaTturos. Pue. — 3, rabm. — 2.

VIOH 553.3/.4

06 NCONLIOBAHMN KAPT CKPENTOMETPHYCCKNX AHOMAIHIT NIPH INOMCKAX MYCKOBHTOBBIX NErMATHTOB
(Mawmckmit paiion). Kapckuii B, E., 3opuu B. 1., lepsaros B. E. B Ku: MYyCKOBATOBBIE
nermaTuthl CCCP. Hag-o «Hayka», Jlemmarp. orn., JI., 1975, c. 117—120.

Manaraerca KpaTkas MeTOAMKA ITOMCKOB IPOMBIIUIEHHO MYCKOBHTOHOCHBIX IETMATATOB NEKpenTOMeTpH-
YecKHMHM METOnaMu MccienoBanmAa. Ha fetanbHo onpofoBaHHON mmomanu ObLIM MPOrHOSHPOBAHEL KOH-
KPEeTHBIE YUacTKH A OYPOBHIX M IHOMCKOBO-PasBefoYHbX pador. Jlanmnkle IPOrHOSA HOATREPAMINCE IOp=
HBIMH paboramu. Pue. — 2.

VIK 553.3/.4

Pacnpefieienne pejIKo3eMe IbHBIX HIEMEHTOB B ANATATAX M _rpanarax ua nermaruros Kapeno-Koanckoro
persona, O pruuna E. K., Canbe M. E.,, Muuneen J[. A. B ¢0.: MyCHOBHTOBbIE IIETMaTHTHI CCCP.
Man-so «Haykay, Jlennurp. orn., JI., 1975, ¢. 120—135.

PacmudpoBkn cocrasa p. 3. 8. B 40 obpasuax anatara i 50 o6pasiax rpaHaTa us HerMaTMTOB PasiiAIHBIX
(opMaImif 1 THIOB MerMaTATOBLIX kUi Hapeno-HoibCcKoro permoHa CBUAETENLCTEYIOT 00 YMeHbIIeHHH
COIEPIKAHNA P. 3. 9. M HTTPHA B OTHX MUHEPAJax OT MYCKOBMTOBOH K pefkoMeTanbHOM fopmaimam, AHa-
JOTMYAAA 3aKOHOMEDHOCTh YCTAHOBJIEHA A DAHHMX W IIO3IHAX TeHepanmuii anmaruTa u rpanara. Ilepo-
BBRIMA D, 3. 8. 00OTANIAIOTCA MHHEPAJIBl W3 KU M acconuanmii GoraTeix kanmem. Puc. — 6, Tabia, — 2.

VIK 553.3/.4

AKIECCOPHBIE PAJMOAKTHRAKIE W PEKOSEMeNLHEIE MHHEPAILl KAK NOKA3aTelh MeOXHMHYECKONl Creinnant-
BanMH MYCKOBHTOBEIX H kepammuecknx nermarntoB (Hapeno-Konwermii pernon), JleonoBsa B. A,
B KH.: MyckoBaToee mermatuthl CCCP, Mag-Bo «Haykap, Jlemunrp. org., JL., 1975, e. 1356—14l.

Ha 0CHOBAHHHM TAHHBIX 06 0COGEHHOCTAX pPACHpENeleHNA ARIECCOPHBIX PAIMOAKTUBHBLIX M DPeko3eMelb=
HBIX MHUHEPAJOB B HmerMaturax Yynmeackoro u EHckoro momei BeroMoperoi IMerMaTHTOBOH NPOBHHIHN
BEIIEIIEHE MOHAIMT-YPAHUTOBAA (MYCKOBHT-KepaMUYeCKMA W KepaMuYecKuil THITH IAN) M KCEHOTHM-
KapOypaHoBas (MYCKOBATOBBIT THII) IPYOIEL Y CTAHOBIEHO OTHOCATENBHOE oboraienne opTHTA, MOHAIATA,
KCEHOTHMA M3 TIErMATHTOB MOHALMT-YPAHWHHTOBOW IpYNnbl LepHeBbIMH JIAHTAHOMIAMM, & H3 IerMaTHTOB
KCEHOTNM-KapOypaAHOBON TpPYNNbl — MTTPHEM H MTTPHeBHIMM JaHTanonpaMu. OTMEYAETCH «llepHeBany»
crenmduEa YYNHHCKAX HerMaTHTOB M «MTTPHEBAfA» — EHCKHX mermaruTon. TaGa. — 1.

VIK 549.651.2

COCTAB H CTPYRTYPHOE COCTOSHNE KNCIALIX ILIAMHOK/Ia308 KAK HOKAZATEIN MYCKOBHTOHOCHOCTH NerMaTHToOR,
Cmeramunnkonsa O, I'., Fopauenxo B. B. B ku.: Myckosuroseie nermatntel CCCP.
Han-po «Haykap, Jleauurp. orx., JI., 1975, c. 141—144,

Ha 0CHOBAHUHM CTATHCTHYECKOI0 M3YYEHHA OCHOBHOCTH M CTPYRTYPHOTO COCTOSHNA KHCIBIX TIIATAORIIA308
merMaTHTOB Y yONHHEO-JIOYXCKOro paiioHa NoKasaHa BOSMOMKHOCTD MCHOJB30BAHMA ATHX XapaKTePHCTHR
JUTA OIEHKH CJI0J0HACHIIEHNA NerMATATOBBIX i, JIpeiiioeHa AHarpaMma B KOOPAHHATAX OCHOBHOCTB
[UIATHOKIIABA —HHIEKC YIOPANOYEHHOCTH, HO3BONAKIIAA IIPOBONUTL TAKYIO OTeHKY. OGe HA3BAHHEIX
KOHCTAHTH ABJIAIOTCA KOCBeHHBIM HoKasarejeM cTermeHn anpdepeHUnpoBaHHOCTH ¥ KOHIEHTPaLMM JeTy-
guX B MuHepajooOpaaylomell cpeme, KoTopagd B KOHEYHOM HTOTe M ONpefelAer BOSMOMKHOCTh KPHCTAILIIN-
BaMM MYCKOBATA B NErMATHTOBBIX kuuax. Puc. — 2, rabm. — 1

VIIK 553.3./4

CTpyKTYPHEIE OCHOBAHNA K TPOrHOBY MECTODOMIEHMIl IerMATHTOB B ceBepo-sanajauoM beaomopbe.

T olfﬁn (;1; H. B. B ku.: MycxkosuroBhie nermatursl CCCP. Han-Bo «HayKan, Jlenunrp. ora., JI., 1975,
€. —153.

BejioMopCcKas MerMaTnToBAs NPOBHHIMA pasMelleHa B Npefeliax paHHefioKeMOpHACKOH «IPOTOTE0CHHKIIM~
HaJm», OKAWMIAIONEH ¢ CeBepo-BOCTOKA OTHOCHTENBHO CTAGHILIYI0 KapembCHYIO IeoCTPYKTYDHYIO 00-
macTh. Cnenmpuyeckoil ocobeHHOCTEI0 BeloMOpPCKOro MOIBHAKHOTO HMOACA ABJIAETCA IoIepedHo-neperpe-
cTHBII XapakTep cpegHeMaciiTabHOI chiIaggaToii cTpyTYpbl. IViaBHBIC IerMaTMTOBblE PAOHBI IIPOBHH-
UH TPOCTPAHCTEEHHO COBMENIEHE ¢ obiacTAMY Hanbojee NATEHCHBHOT0 TPOABIEHHA BT0H CKIALYATOCTH,
ITerMaTHTOBLIE KYCTHI PasMeNleHsl B MePeKpecTHO craaggaroctn nabuparenbro, FHuIbHbIe Tena HCIolb-
3YIOT BHYTPpUOOPMAIMOHHYIO TPEHIMHOBATOCTh., 3aBHCHMOCTh pPasMeNIeHHA KYCTUOB NErMATHTOBBIX FHHJ
OT MOCTPOEHHA MepPeKpecTHol CKIag9aToCTh H03BoJAeT 0G0CHOBAHHO MOAOHTA K BOUPOCAM IPOrHOZHPOBA~
HUA MecTOpOMaeHuil mermaturta. Pme. — 5. Y
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YVIOK 553.3/.4

CTPYKTYDHI H nerMaTHTOHOCHOCTE Cesepnoit Kapeann, YiiknuaE, II. B km.: MYyCHOBATOBBIE Ter=
matursl CCCP. Uan-so «Hayxkay, Jlemnnrp. ort., JI., 1975, c. 153—159,

B cratee manaraiotea monste TpefcTaBieHuA 0 (OPMHPOBAHUN B GesroMopcHOM KoMIuIexce TOPOJl permuo-
HAJTBHBIX GIOKOBHWIX CTPYKTYD, HAIOMKEHIEIX CTPDYKTYD momgHatasa II m III HopAnKa u obpaMmiaAmonmx
TEKTOHMYIECKNX 30H. VCTAHABIHBAETCA UPHYDOMEHHOCTh NPOMKILIEHHEIX KYCTOR LerMaTUTOBBIX H{HJI
K NONEepevTHbIM HAJIOMKEHHEIM AHTHKIWHAIbHEIM CRIIanKaM, 00pasoBaHHBIM B IpoLecce PAaSBHTHA TEKTOHHS
YeCHUX 30H. CTpOeHHe TeKTOHHYECKNX 30H crennuyno. OHM BRI0O9AIOT MATMATHYeCKHe M IaJAHTeHHHIe
TOPOILBI, PA3IHYHBIE MATMATHTE! U upeofpasoBaHHbe CPEIHe3ePHNCTEE IHelich aMmpubGonuroBol, snumoT-
am@ubonurosoli daimit, Paseurne storo Kommierca IOpOR ABJIAETCA HEOTHEMIIeMON YacThio npoiiecea
00pazoBaHus merMaTHTOR. Puec, — 1

VIK 553.667

Crpyrrypsr, KOHTDOIMDYIOIHE PasMelmeHHe NerMaTHTOR B CeBepo-BOCTOIHOIT wacTn Enckoro paiiona.

Hpockypuauma B, II. B KH.: MYCKOBUTOBBIE TIerMaTHTHI CCCP. Han-o «Haywan, JleHHHrp. orp.,
JL., 1875, "e. 159—162,

DopMnposanne CTPYKTYDPBI EHCKOTO CIIONOHOCHOTO DaiioHa TPOMCXOAMI0 B nBa KPYIHEIX sTana, B mep-
B pram obpasoBaimch CRIIaMaThe CTPYKTYDH M CeBepo-3alajHbie n CEBEPO-BOCTOYHBIE PA3PHIBHI, CO-
UPOBOKIABIINECH BHeADEHHEM MHTDYSHif 0CHOBHODO 1 YILTPAOCHOBHOrO COCTaBa. BO BTOPO# pram Boa-
HUKJIH OJI0KOBBIe CTPYKTYDH M HADYIIGHNA, BHITOJIHEHHKe TPaHUTHBIMY Hopomamu. O6paszosanne CTPYEK-
TYD B Ka/IOM 9Tare TPOHCXOIHI0 B TPH CTAINE 1 HOCHIIO IPePLIBUCTHIL XapakTep. CKIangarsie PaspeIB-
HBIE CTPYRTYDHI HAXONMIHCH B TECHON B3amMOCEAZK Ha IIepBOM aTalle uX (opMuporaHus, RanbHeilmee
ofpazopanne CTDYKTYD XapaKTepuayercsa XpynEuMn JedopMammamm,

A pasmemenusn MeCTOpOKAeHui TerMaTHToR HauboJee OITATONPUATHEIMI ABIAIOTCH NpPHAPas3IoOMHEIE
GII0KOBBE CTPYKTYDH, DACIONIOEeHHBIe B Y3JaX COWIeHeHmit MONTOHUBYIMX Pa3ZIOMOB.

B cesepo-nocrounoit wacri EHcKoro paiiora ocroBHBIM RAHAJIOM, IIOCTABIABIINM IIETMATHTO00pA~
SYIONMA MaTepmay, ABIANCH pasiomM Riome. Pue. — 2, Tafma, —

YIK 553.3/.4

MyCKOBHTOHOCHOCTE TTErMATHTOBBIX WA TyIHHCKOTO paiiona B 3aBHCHMOCTH OT HX NPOCTPAHCTBEHHOIT
OPHENTHPOBKH. AsleKceeB B, ., 'oxoBan 0B aJl. C. B kH.: MYCKOBATOBBIE HerMATHTHI CCCP.
31-80 «Haykan, Jlemmurp, orn., JI., 1975, e. 163—165,

PacopocrpanennoeTs u emogoHoCHOCTE TIeTMaTHTOBBIX KA ;asnmux MPOCTHpaHWii Ha raasHedmnx
MECTODOMKICHUAX MYCKOBATA KapeIni 3aBHCHT 0T ocobeHHOCTEll crIangaTol CTPYKTYPHI aTHX MeCTOpO e~
nuii. HaubGonee nenune p ITDOMBIIIICHHOM OTHOMIGHHH HKIIIBI TPOCTUPAIOTCH B OOpeneeHHBIX IIA KaMmIoro
MECTOPOMIEeHNA PYMOAX, Yucao KOTOPLIX OTPAHIYEH0. HT0 JaeT BO3MOMKHOCTE PAaUHOHAJILHO ¥ 060CHOBAHHO
BHOHPATE OPHEHTHPOBRY pasBenoyHo# ceTH. Pue. — 1, mabm. — 1.

YIOK 553.3/.4

O Meramoppugecrom AKTOPEe (POPMAPOBAHNA MYCKOBHTOBEIX HerMATHTOB (PaiioH NEeNTPATBHONH gacTH
SanagHoro Benomopesa)., B o a1 o AundiepO. U.,, llunnos B. B, B Kq.: MycKoBHTOBBIE merma-
THTE CCCP, Man-so «Hayxan, JleHHHrp. orn., JI., 1975, c. 165—168,

Has obpaszopanng MYCKOBHTOBBIX TIerMaTHTOB OJIATONIPHATHB YCIOBHA MeramMoppuamMa famum nucreH-
MYCKOBHTOBBIX I'HelfcoB (amunor-ampnéonuTosan daumsa BEICOKHX Aapiaennit), ocoleHHO XapaKTepHble A
SAKITIOYHUTENBEHOr0 TANa pPAasBATHA OemoMopna, korga (hopMupoOBATHCH CKAAMKYU M 30HBL paarnedcoBanma
cyOMepHIHOHATBLHOIO Hanpasinennsd. K 30HAM OpoABJeHMsT MerTamopdusma ampubosuToROM panun yme-
PCHHBIX IaBJIeHHl IDUYDPOYEHB! HerMaTHTEl MYCKOBUT-PeJKOMeTalbHOK opMamnu, Puc. — 1, Tabm. — 1.

VIK 553.3/.4

CrpyrTypHO-MeTamoppiueckasn IBOMIOIAA MOPO]] MAMCKOI KPHCTAIINYECKO! MOTOCKI B CBASN € HX MYCKO-
nmnoﬁun%mg. H el% gl 019]4A. H. B ¥H.: MYCKOBHTOBBI® TIerMaTHTE CCCP. Hag-so «Haykap, Jlennnrp,
oTH., JI., 70;. c. —174.

Brinenens gersipe AedhopMaHOHHO-METAMO DBIIeCKIT IMKIA, C KaXKILIM A3 KOTOPHIX CBA3AH0 HECKONBKO
TeHepalmit CRIaqYaThX CTPYKTYD, a ¢ TPEM/ HEPELIMI — DErHOHAIBHEIL MeTaMopHus. CTPYKTYDH Mam-
CHOI0 KOMILIeKCa CHODMUDOBAIACH B TeueHue BTOPOI'0 UMKJIA M MCITHITAIM CYNIECTBeHHER Heopmarun u
TEePEXPHCTAILTASAIAI0 B TPETHEM HedopMallmoHHO-MeTaMopHUYECKOM Muie, CTaHoBJIeHNE IPAHAT-IerMa-
THTOB ¥ MYCKOBHTOBLIX IIErMATHTOR Mamcko-TyifcKoro paifora UMero MecTo ONHOBPEMEHHO € IJIaBHOM (ha-
30 nedopmaumit u meTamMoppuama TPEThEero HUKJIA, KOTOPEE B IOPOTax MAMCKOT0 KOMILIEKCA COMpOoBOMKIa=
JINCH HAJIOMEHHBIM MeTaMop@aaMom Gnom'r—cwaaponwr—-uycuonm—nnaﬁnmnoﬁ cyGhanmn haumn agpMan-
AMHOBRIX ampudomuTos, B Dojee T03MHNX obpaMieHHBIX TrHelicoBBIX KYNOJOBUAHBIX MHPPACTPYKTYpAx
TPETLET0 IMKIA MYCKOBHTOBbIe TerMATHTHI CHITEHO nehOPMHPOBAHBl M PACCIAHIIOBAHEL, IIpuBonuTCeA
CXeMa CTPYKTYpPHO-MeTaMopduyeckol SBOJIIONHMHE PACcCMATPHBAEMOr0 perdoHa. Pmc, — 1,

VIK 553.064

Yeaosna obpazoBapus SAKOHOMEPHOCTH PASMENICHHA MYCKOBHTOBBIX OOBEKTOR CeBepo-Baiikaanckoii
MYCKOBHTOBOI NPOBHHIMA H HEKOTODEIE O0IIMEe BONPOCH! CTAHOBJICHHMS nerMaTaToB. Pynen ko C. A.,
Pomanos B.A., MopaxoBcEmii B. H, Taﬁacon E.B.,, Taxkum T'.A, Xopo-
X nig;h stét. B KH.: MyCKOBMTOBEE mermaTHTH GéCP. 8n-Bo «Haykan, JleHmnrp. orn., ., 1975,
c. —182,

Obcyxnaercs cTenens BIMAHAA PA3JTAYHBIX Ie0IOTMYeCKIX (aKTopos Ha reHesHC W pasMemenue MYCHO-
BUTOHOCHBIX NErMATHTOB. (GOCHOBBIBAETCH IIePBOCTeNIeHHO® 3HAYeHHEe TeKTOHHIECKOTD (daxropa. Ilo-
KA3aHO DasiInuMe TeKTOHMYeCKOTO DerKuMA Ha DASHBIX CTanMAX 00pasoBaHMA IErMATHTOBHIX Tej, Bhi-
AEJICHbl I'e0IOT0-IPOMKIILIEHHEE THIIB TPAHHTHBIX mermMaturoB. Tabm, — 2,
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YIK 553.3/.4

VYeaosns (GopMHpoBaNnA merMaTnToR B MaMCKOM MYCKOBHTOBOM paiiome, Yecmoxos B, H,
B ku.: MyckosmroBsle mermatatil CCCP. Han-so «Hayka», Jlemmarp, orf., JI., 1975, c. 182—191,

O0pasopanne MaMCKHX MerMaTHTOB — JUIHTENBHBIT IpOIece, CHHXPOHHLIL IIABHLIM STamaM CKIamgda-
TOCTH H PerHoHAJILHOMY nucoun'renmepag'paow Meramopqmamﬂ ampubonuronoit danun. B HavanhHbe
CcTaguMu MeraMopduaMa B YCJIOBHAX JHHENHON Cenepo-BOCTOYHON CHJIAAYATOCTH M BHICOKOH ARTHEHOCTH-
KAJBIMA B HATPHA B CKBOSHMAIMATHMECKHX pPacTBOpax o6pasoBajmch Tela INIAMMOKIA30BHEIX MeTamerMa-
THTOB KaK MPOH3IBOMHBIX MeTamop@uyeckoi nnddepennmanny 1 cerperalmm IJIATHOTHENCOR W CIAaHIEB.
B aran nonepeunoit HaJiokeHHOM CKIATIATOCTH If BO3PACTAHUA B PACTBOPAX AKTHBHOCTH KaJuA NepBHuHbe
TIarnonerMATHTH MOIBEPrINCE METACOMATHYECKOMY 3aMEIeHNI0 W YACTHYHOMY ILTaRJIeHn© ¢ ofpasona-
HHEM KaJHIOIaTOBRIX METAMArMATHYECKHX (AHATEKTHYECKHX) MerMaTHTOB. AHATEKTHUECKHI IerMaTHToBhil
paciias pakIHOHRO KPHCTAINIMBYeTCs M Ha MecTe cBoero 00pa3oBanuA (BHYTDH TeJI MeTANerMaTUTOR —
HellepeMellleHAble TerMaTHTh), WIH TepeMenaeTca Ha HeGolIbIIMe PAcCTOAHUA B GOKOBBIE HOPOILI (Mepe-
MelleHHble mermaTaTel), Taba, — 1.

VIR 553.3/.4

SAROHOMEPHOCTH pASMEIIEeHNA HerMatnToB B CeBepo-Baillkaakeroil MycROBHTOBOI mposmmnmn. T a p a-

coB E.B.,, l"ankun I, A.,, Topoxuu B. K. B kH,: Myckosuropse nermatarsl CCCP, Wsn-so
«Hayka», Jlemmnrp. orm., JI., 1975, c. 191—197.

IToxasana poak OJOHTPHHCKOI BOHEI PIYGOKOr0 3aJI0/eHNA KaKk OCHOBHON DYA0KOHTDOIMDYIOmEd CTpykK=
TYpPH. MYCKOBHTOBHE MECTOPOHIEHHA, TPHYPOUeHHKIe K aToll 30He, pacnoJaraloTcA wepes 25 KM (cesepo-
BOCTOMHBIH CTpYKTYpHBIE 0i10K) W 9epes 12—13 KM (oro-sanamubiit 6iox). Ha npumepe MecToporkmeHmit
IIOKA3aHO pacnojioxenne Yepes paBHble PACCTOAHNA KaK MYCKOBHTOHOCHBIX «Y3JIOB», TAK M OTAECILHBIX MY-
CKOBHTOBMX 3ua. «lllar» moBTopeHHit 3aBMCHT OT XapaKTepa PACYHKA CKIAAYaTOCTH, (DH3HKO-MeXaHHYe-
, CKuX cBolicts mopox um T. n. IlpuMeHeRAne NPHAIIANA PABHEIX paccToARmi uMeer GONbINOe NMpUKIATHOE
SHaYeHWe NpH MOHCKaxX M pasBejlke MY CKOBHTOHOCHBIX O00BeKTOB. Puc. — 5

VIK 553.3/.4

BepTREaIbLHAA METACOMATHUYCCKAA 3oHAALHOCTE CeBepo-BallkaabeKoil MYCKOBHTOBOI NPOBHHIMH M ee
reosIoro-neTposiornyeckne npusHakn. Bacuase na B, II. B k. Myckosutoese nermatutal CCCP,
Han-so «Haykan, Jleuumurp. ota., JI., 1975, c. 197—200.

BeprukaibHasd MeTACOMATHYECKAS 30HAJBHOCTh ONpeleleHa HA OCHOBe MAYYEHHA METACOMATO3a B Ier-
MaTUTAX M TreoJOrMYeCKHX NPH3HAKOB PA3JIMYHOrO YPOBHA 8p0o3ni. BhIeleHbl NATH OerMaTHTOBHIX 30H,
KOTOPhIEe OTPAKAIOT SBOJIOIMIO IIOCTMAarMaTHYecKoro MeracomMarosa, IermaTuThl Hauloee rayGoK0M 30Hb
pacupocTpaHeHsl Ha loro-sanafe. ITerMATHTH BepXHHX 30H BCKPHTH Ha CeBepo-BocTOKe. MIMEHHO 3lech
npe,gnonarae’rﬂ:ﬂ HATHYHE 3SHAYNTENbHBIX IPOMBIILIEHHEX CKOIUIEHMH MYCKOBHMTOBHIX IIerMATHTOB HAa
raryOuHe.

VIK 553.3/.4

IlepBAYHAN SOHANBHOCTE MYCKOBHTOBRIX mermMatnToB. PupuHcanos C, K. B nn.: MyCcKOBHTOBHE
nermataTel CCCP, HMan-po «Haykap, Jleumnrp. orm., JI., 1975, c. 201—206,

IlepBHuHaA CTPYRTYPHO-MHHEPAJIBHAA 30HANBHOCTH CHOpPMEHpOBATACH HA DPAHHEX CTAXMAX NErMATHTO-
Oﬁpa-'!l)ﬂﬂ.ﬂﬂﬂ. auﬁcmee OTHETIIMBO OHA NMPOABITEHAa B THMAHTOMHUI'MATHTAX, TIEe HepeaKo IocleIoBaTeNbLHO
OTPAMKAET NPOIecC MeTACOMATHYECKOI'0 3aMelleHus MeTaMopPHYecKNX Iopof M 00pasoBAHNSA ITETMATHTOR.
B cexymmX TeJlax OHAa ARIAETCA CJAeACTEHEM YACTHYHOTO MW IOJHOTO NepeniaBiIenns NepeMbuer u Kap-
HHB0B METAMOPQUYECKHX MOPON AHATEKTHYeCKHMM MoOmiamuaaroM. I[IpOCTPAHCTBEHHO OHA HACJEAYeT CIOMC-
TOCTh BMEIIAINAX Dopod B 00YCA0OBINBAET NEPBAYHYI0 AHN30TPOINIO ErMATHTOBHIX Tejl. [ToCTeaHan ke
CYIIECTBEHHO RJIMAET HA MHTEHCHBHOCTh M HAMPABJEHHOCTh MYCKOBHTOOODASYIOMMX ITPOIECCOn. D10 IIpH-
BOIMT K 00pasoBaHMWI0 CJAOMKHBIX TEKCTYPHBIX Y30DOB MYCKOBHTOHOCHKIX 30H. Puc. — 3.

YIOAK 549 : 552.322.2

K Bonpocy o MeraMoporemHoM oGpasoRAHMN MAMCKNIX nermarnros, ipyros I'. M., Kapno s H. K.
B En,: M?;'cnoamoaua nermatnTel CCCP. Map-Bo «Haykan, Jlenusnrp. orn., JI., 19’75, c. 206—209.

PaccMOTpeHEl HEKOTOpBHIE TeoIoTHYecKHe 0CO0GeHHOCTH MAMCKHX IerMATHTOB, KOTODBIE HOJMKHBI YIHTHI-
parbed 000l reHerudeckolt runoTesoif, IpocrpancrBennan pa3olfneHHOCTh INIATHOKJIA3OBEIX M [LJIarmo-
KJIa3-MHKPOKJIMHOBBIX [IerMATHTOB 00'hACHACTCA PAINIMIHBIMHA YCIOBHAME KHCIOTHOCTH-IEJI0YHOCTH Cpefihkl
MEHepamoo6pa3oBaHuA B 3aBHCHMOCTH OT MCXOIHOTO COCTABA BMEIIAKNIAX HOPOJ M CTeNleHH MX MeTaMmop-
(nama. Pacopepmeienne OTAGNbHBIX CTAmMil MuHepanooOpPa3oBAHHA NErMATHTOB TONYMHeRo (QanuAM Me-
ramopduama. Koruenmua meraMmopdoreHHoro npoMexoxileAnA MaAMCKUX TTerMaTHTOB, 110 MHEHHIO ABTOPOB,
nauboliee MOJHO M B TO e BpeMs upocto obbacHAer uX Qopmmposanme, Tabm. — 1,

VIK 553.3/.4

MurMaTHTOBBIE KYNOJAA M CBA3h ¢ HAMH TpaMuTH3anuu n nermararnsamgn  (Cesepo-Balikaiberoe
?Iam 5.%)) m ?ﬂ o ?33. H. B E#n.: MyckosuToBEe nerMatatel CCCP, Hsn-Bo «Haykan, JIeHHMHTD. OTH.,
. , C. 209—213.

PaccmaTpuBaembie KYNoJa NpPeNCcTARIAT TEKTOHWYECKHe CTPYKTYDHI, XapaKTepH3ylollne ANUKANL T'H-
TAHTOMHIMATHTOBOMN 3alieKH B 30He AGMajcKoro ray0MHHOTO pasinoMa. Hapa CTPYKTYD ClIOHKeHbl HOJAMHEr=
MATHTAMH M MMTMATHTAMHA, a4 CBOJOBHIe YACTH — TErMaTHTH3NPOBAHHLIMA I'DAHHTHBIMM I'HTaHTOMATIMATH=
TamMu. Te M npyrde o0pasylTcA NoX BoafleliCcTBHEM HaTpHeBBIX pactBopon. Ilochennme, OT/HHMasiCh M3
MHUTCMATHTOBHIX KYNOJIOB Yepe3 OCHOBAHHME B APEHHAPYIONME CTDPYKTYpH, (HKCHDYIOTCA B BHJE CPaBHH-
TeinbHO OenHbix SiO; MOPOJ — IPAHATO-THEHCOB IPAHOIMOPHTOBON0 — CHEHATOBOrO cocraBa. B peayin-
TaTe posHUMKawmed 1pu atoM Hecuamduranun o6pasyTcA o6JIACTH BREICOKOTEMIIepaTypPHOro BhlIeJaYMBa-
HHA, paclojioMeHHble 3a MpejejaMi METMATHTOBRIX KYNoaoB. HaTpueBsMiu pacTBopaMu 13 sTuX obiacreil
BbIHOCHTCA Si m K, KOTOpHle, TOCTHraA IMIAHTOMATMATHTOBBIX dajekell rpaduTOB B ONPOKMHYTHIX AlTHKa~
JAX KYNOJOB, NPHBOOAT K NerMATHTH3ALMH NOCIEIHMX.
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B 3aBepmatomyio crammo (OPMIPOBAHNA MATMATHTOBEIX KYTIONOR nabmionaerea ofman musepens Na:
Ha K. B pesyunbrare nosgHero Si-K METACOMATO3a B TNYOOKHX CEYCHHMAX TIEOCHHKIHHATLHOM NPA3MEE
(OCHOBaHHA KYNONOB M APEHUPYIONIHE CTPYKTYPH) KPHCTAILIN3YIOTCA MHEDOKINHOBEIE I'DaHATO-THelCH,

VIK 553.3/.4

DUI0reHed MyCKOBHTOBBIX MecTopoEgennii Ypasa, Measunxos E, H.,, Reiliabman I, A.,
Cokonop IO.M.,MeabHAKOBA H. H. B KA.: MyCKOBATOBBIE TIETMATHTE CCCP. Hs-Bo «Hayxkay,
Jenmurp. orm., JI., 1975, c. 214—218.

ITapareHeTnyeckult aHAIN3 MeTAMODPUIECKIX KOMIICHCOR Ypana Io3BoJIHI B 9BOMIONEONHOMN TocJIeno-
BATEJIBHOCTH PACCMOTPETh MCTOPHI0 MX (JOPMUPOBAHAA M YCTAHOBHTE usodanmanbuble ¢ mpoleccaMyu pe-
THOHANLHOTO MeTaMopusMa MuHepareHu9eckne (GOpPMAIM TIOJE3HBIX HCKOIIAEMBIX — MYCKOBHTOBEIS
TeTMATHTHL M aJbOHT-MUKDOKINH-MYCKOBUTOBblE MeTACOMATHTHL.

YIK 553.3/.4

MyCKOBHTOBBIC NErMATHTEL Myromrap. Hocrurk M. E,, Mnnosekmii A, B., D e no-
1:02:;8 B.)zgl. B ®m.: MycroBatoBble mermaruTii CCCP. Hsn-s0 «Hayxkayp, Jlenunrp. org., JI., 1975,
c. —222,

YVIH 553.3/.4

TlerMaTTHI 30HATLHLIX MeTAMOPHNYECKAX KOMILIEKCOR T'opnoro Anran. Measryunos C. B.,,Mur-
pomoabeckEni A, C., Kyanx H. A, Kopaxen B. II., Coxoaor 0. M. B ku.: Mycko=
BHTOBBIE nermarutil CCCP. Han-Bo «Haykan, Jleamnrp. omx., JI., 1975, c. 223—296.

IIpuBOONTCH XapaKTepHCTHRA HEerMaTuTOB-MUTMATHTOR, CEIPEeraHoOHHbIX N TOCTIATHHTCHHBIX erMaTHTOB
TopHOro AnTas, BOSHHKIMINX B mpolecce (GOpPMHpOBAHMA BOHAIBHBIX MeTaMopHIeCKNX KOMILIEKCOR.
MYCKOBATOBAA MUHEDAIH3AINS MOCTIATHHICHHBIX ITerMATHTOR CBABBIBACTCA C MX NO3THAMH HH3KOTeM=
nepaTypHLMM NpeobpasoBaHMAMHE. "

VIK 553.3/.4

30HAILHOCTE BHPIOCHHCKOTO NErMATHTOBOIO HOJA B CBIGH ¢ IPOIECCAMH PErHOHATLHONO MeTamMopduama,
®enopos B. M., Cnasix A. U. B kH. MYCKOBHTOBbIE IIErMATHTH] CCCP. Man-so «Hayxay, Jlenmurp.
oTR., JI., 1975, c. 227—233.

Pacemarpupaerca sonansnocTs BupiocuscKoro IErMATHTOBOTO TIOJIA 110 COETABY NOJIEBEIX IMITIATOR, CIIoM,
AKHECCOPHAM M CTPYKTYPHEIM 0CODEHHOCTAM NErMATHTOB B CBABH ¢ MeTaMoppudeckoil 30HATBHOCTBIO
BMEIIAIOMNX TTOPOJ # CTPYKTYPOH paitoHa, lenaeTcs BBIBOL, YTO BCe IEIMATHTHL paiiona HesaBuCHMO OT
COCTaBa M CTPYKTYPHI PeHETHYECKH CBABAHEL ¢ ITPOLECCOM PernoHajibHOro MeTaMopiuama ambpuboauToBoli
(anun. BUIENAEICH TP OCHOBHBIX PeHETHYeCKHX THIA IErMaTATOB, CHHXPOHHBIX ONpPENeNleHHbIM 3TANAM
Pa3BUTHA CTPYKTYpPBl paiiona. Pue. — 4,

VIR 553.3/.4

MycKOBHTOBLIE W Mycﬂoam--%enxome'ranhme nermaTuTel Taiimpipa, 3axapor 10, U, B Ka.: Mycko-
BuTOBBle mermMaruTel CCCP. Man-o «Haykan, Jlepuurp. ora., JI., 1975, c. 233—241,

XapakTep NerMaTHTO00pA3OBAHKA B MOReMOpHH TaiiMpipa HaXomUTCA B BABHCHMOCTH OT BpeMeHH M
MECTAa NPOABTEHNA PErHOHAIBHOTD MeTaMOP(U3MA M ero THIA (peruMa rayOunHocTH), XapakTepuavioTcs
ABa TeHeTHYeCKHX THIA IerMATHTOBR! 1) AOBED XHEMPOTep03oHCKIe MeTaMoporeHHble NerMaTHTH, cyme-
CTBEHHO ILTATHOKIA30Bble M MUKDORIMH-INIAPHOKITABOBEE KepAMMUECKOH 1t MYCKOBHTOBOM thopmarmit,
2) 103AHENPOTEPO30HCKHEe MATMATOICHHBIE (PpaHATHRIE) HETMATHTHI, IIATHOKJIA3-MUKDOKINHOBBIE U cy-
INECTBEHHO MMEPOKIHMHOBBIE MYCHOBHT-DeIKOMETAIBHOLN topmanmn. Mexons ua Te0JI0ro-CTPYKTYPHOTO
IOJOMEHI, AJIEMEATOB BHYTPEHHEro CTPOeHHA, COCTABA W MIHEPAIOTHH, Te0XUMIYECKNX ocobeHHocTell,
XHMU3MA I'DAHATOB M CINOH, CHENAaH BHIROM O TOM, 4TO ITETMATHTHL OepBoro Tuna cHopMHpPOBAINCH MpH
DEIMOHAJLHOM MeTaMOp(pusMe JNCTeH-CHIIMMAHMTOBOTO THIA B HAMOOJee BEICOKOTEMIIEPATY PHBIX CY6-
daunAax ampuGoTHTOBON AL, Torga Kak MErMaTHTLl BTOPOrO THIIA — B YCJOBHAX HEBBICOKUX IaBJeHni,
COOTRETCTRYIOMIX AHNAIYBHT-CHINIMMARATOBOMY THITY MeTaMopdusMa,

YIOK 553.3/.4

MyCKOBHTOHOCHBIC NErMATHTEL  OICKMIHCKON 1 Jimyrrypo-Cranosoit CraaguaTeix obaacreii. H e-
enoBA, H, Kyanpsasues B, A., Xapurouon A, JI. B Ki.: MyCKOBUTOBBIE [1EIMATHTEL CCCP.
H3sp-so «Hayray, Jleannrp. ora., JI., 1975, c. 242— 249,

B craThe pacemarpupaoTes SAKOHOMEDHOCTH DASMEIIeHUA erMaTHTOBEIX TToJleli B OJIeRMuHCKO 1 Jnyra-
HYpPo-CTaHOBOM CKIAgUATBIX o0IacTAX. Bomessercs TPH TJIABHBIX HHOXM MeTaMOpPOreHnoro MEHEepaio-
00pasoBaHns panHe-, NosOHEAPXeHCKan u PAHHEITDOTeposoiicKad, Karkaas U3 KOTOPHX Ha paceMmarpusae-
MOM YDOBHE XapaKkTepH3YeTCA pasiuyubiMu P-T yCiaoBHAMI DErHOoHANBHOTO MeTaMopdusMa U COOTBET-
CTBEHHO € KOKNOH M3 KOTOPHIX CBA3AHO CTAHOBJIEHHE PelKO3eMeJIbHBIX, MYCKOBATOBBIX H peJKOMEeTAlb-
HEIX (opManuii HerMaTuTos.
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