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VIHK 553.463 (254.851)

MerannoreseTnyecknii  ouepx  Boabdpamopoii  MpmHepanmzanum  cekepa  Ypaia,
MOmeunn H. II., ®ummans M. B.,, Toagus B. A, Kaaunun E. II,
Oxoramn gso e B. H, Byxanes B. B. Wsg-o «Haywa», Jemunrp. org., JI.,
1972, 1—195.

Boandpamosaa muuepamuzanusa ga Upnnoaapuom u Hoasapronm ¥ pale coCpeJoTOYEHA B PATe
pygunx yanos (MampxamOopermii, Homumcnnii, Toproscro-Mamomarorcrnit, Honapuo-
Vpanscxmil), CBASAHHEX ¢ KPYAHEMIT MacCHBaMu Tpannrtongos. Bonsmmnerso Bonbdpamo-
OPOABJIEHNN OTHOCHTCH K KBaPI-OICCNIITOBOMY T KBADI-BOJNBQDAMAT-ICETHTOBOMY THITAM,
Ho obHAPYHKEH TaKMme PHK IeeNUT-CRAPHOBRIX, PEeIROMETAIbHO-TIOOHEPHTOBHIX H MO-
JIHOAeHOTeSINT-9ePHOBUTOBRX PYIoTpoABientid, JloRanmaanua pPYZOOPOABICHAR KOH-
TPONAPYETCS 20HAME  CJHOMHAKY  JONTOMIBYIINY PASIOMOB 11 yIaCTRAMO  PEIKOTo
RHCJHOTHO-OCHOBHOTO HKOHTpacra. ITiapHeiMy  daxropamu GOPMEDOBAHTA BOALHPAMOBOIL
MEAePANHBANIE ABJAITCA OTTPAHETHHIL HOTOK THAPOTePMAalbHEX PAcTBOPOB, BOBHHKA-
IOITUH B YCIOBRAX (CTHKOHNAD B DYNOTCHEPUPYIONNI 0Uay TOPOBMX 1 MOGIeMHLIX BOM, 1f
MOOUUSANNA DPACTROPEHEEX DPYAHMX KOMIOHEHTOB 63 TOPOA0OGPABYIOMEX MEHEPATOB
mepepabaTHBAEMEIX NOPO (HO3MHeGARANBCRIX M TePIIHCKOX TpannTonios). Bpema dop-
MIPOBAHKA BONbGPAMOBOIl MuHepalmsalimu na IIpanoasipHoM Vpane 0 Te0XpPoHOIO-
TIIeCKIM TaHHEM omeHmBaerca B 340—2060 mam ner, na Homapmosm — 450—440 mum mer.
VeTaHOBIEHO WHTEHCHBHOS (HBHTECKOR PpaBPYIIEHIe IIEelNTa B YCIOBHAX HOXAPHOTO
KINMaTa, TPEOATCTBYIOMER ero HAKOIJIEHUI0 B COBpeMeHHBIX pocenmax. Ommaro Gonee
[PEBHIIE TEPPUTEHHEE OTHOKREHIA, (OPMHUPOBABIINECA B YCIOBIHAX YMEPCHHOTO W Tel-
I0TO KIMMaTa, OpefcTAaBlIAI0T CePLezHBl HuTepec (0COOPHHO IDPCKIE OTIOMeHHA BOCTOT-
noto ckioma Ypana). Tabn, — 50, pume. 935, (ubn. — 4156 =ass.

OrpercrBenunil peganrop H.IIL OIMMKINIH
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BBE/IEHUE

Bypusie TeMmsl pasBuTHs peAROMeTaNbHOI [f mpoMEienHOCTH TpeGyior
Pe3KOro pPAaCHIEPeRHs PYAHOCHPHEBO# Gassl Boab(pama. 3ajiaga pamEOHAIL-

HOTO pasMelmeHda M yBeamvYeHufl
MOIIHOCTH BOJIBGPAMOBOH mpoO-
MBIIITEHHOCTH MO&eT OETH pe-
IIEHA OTKPHTHEM HOBHIX KPYNHBIX
3amacoB pyd HE TOJBKO B H3BECT-
HBIX, HO H B éllleé HE OCBOEHHEIX
paitorax ¢  GaaronmpuATHBIMI
nepemekTHBamMu. K Tawmm paiio-
HaM OTHOCHTCH CeBepiad YacTb
Vpana (pue. 1), BoandpamMoHOC-
HOCTH KOTOpOH 1moKa m}3ydeHa
ogens cirabo.

Ypan B macrogmee BpeMsa He
ABNAETCHA CHPbEBOHt 0asoil BOIB-
dbpaMoBEIX PYH, HO HAIWYHWE pPA7A
MECTOpOIKIeHHi BoabppamMa Ha
[0sm0m m Cpenem Ypaxe, 6oiun-
nioe KOIm49ecTBO BHIABACHHBIX
pylomposBIeHuii w OGaarompusr-
HbIe 0C00EHHOCTH TeoIoTHIecKOro
CTPOEHHA BBRITBHI'AIOT 2TOT paifmﬂ,
B TOM WYHCIE H €TI0 CeBepHYID
9acTh, KaK 3aBEIOMO BOIL{HpaMo-
HOCHHI# M TePCHeKTHBHEIA [IJI5
fmeranbEEY mecaenopanmit (Kyxk-
aua, 1959; Hpouros, 1968).
C sToit ToYKE 3peHmA OoubIION
HATEpec mpefcTapiaseT obmacTe
TIpunonsapuore ¥paia, 3aumMan-
mrasg 9eTBepTYIo JacTh Beero Bomrk-
moro Ypaia ¥ BRIOYIANMAA HH-
TepecHne, dYacTo cBoeoOpazmEIe
BOJIBOPAMONPOABICHHA. AHaIna
MeTaIIOTeHNIeCKHX 0c00eHHOCTeH
BTOH TEPPHTOPHHM, BHIABICHNE
BaxoHOMEpPHOCTEH (opPMAPOBAHESA

Pne. 1. OG30pHas Kapra H8y4YenHoi TeppHIO-
pmm.

1 — palios necnemoOBaHUA.

BOAB(PAMOBOH MUHEPAIH3AUM W ABIATCA LeJbi IpejiaraeMoil pabGoTH.
Boupocs Boasppamonocuocru Ilpmmonsproro Ypama B Toil WiIm HHO
Mepe yme saTparmBainck B pame pabor.



B 1938 r. B peaynbraTe npoBefeHHA TEOIOTHYIECKAX CHEMOK M IMIIMXOBOTO
onpobosanus [I. [I. TomopxoBsiM B BepxoBssix p. Toprosoii (mpassiit IPATOR
p. Mlyropa) ObiaIm OTMEUYEHH UOBBIIIEHHBIE KOHIEHTPANUE INEEJNHUTA W KACCH-
TepaTa. B 3TOM iKe roxy meGoraTsie mIeeAUTOBEE POCCHIE Ohm 00HADPYIKEHE
JI. M. JimarpmessiMm m B ammiosu: p. Ileipewio (meBntit mpuror p. Musga),
nepeceraomei rpanntaeii Maccus Maus-XamGo. B 1939 r. B opeone pacces-
HEA TIeeINTa I KaccuTepuTa HA P. T'oproBoi 6suIE IPOBEJeHEL SO0 HATENAbHEE
momcekoBsle paborei (Cupuwm, 1940; Cmpma, Bakap, 1941) m obmapyskem panm
pYJIHI)IX. KBApOeBhIX AW/, M3BECTHHRIX B HACTOAMNEe BpeMA Hak TOpI‘OBGKOe
BOIBb(paM-MoaubaeH-BUCMyTOBOEe MecToposkaenne. B 1940 r. aro mecropossme-
HEe pasBefsBaiocsh ¢ mosepxmocta B. A. Barapom, B. M. Cyxossm u M. C. I'a-
maxrmoHoBEM, B 1941 — M. M. Osepossiv. B 1942 r. . M. Osepos uposex
o0cnenoranme BONL(HPAMONPOSBIEHNA K 0Ty 0T MecToporienus mo pp. Top-
rosoil m Xaprec-Bok. llosmuee ma ToproBexroM MecTOPO/KASHUN BPeMa OT Bpe-
MEHE IIPOBOSUIHCH JONOIHUTeNbHEE peBHsuonnse oociergosamms (M. C. Bemas- .
oxmir B 1959—1960 rr., 3. H. Herypuma B 1962—1965 rr.) m Ttemarm-
geckme mecaenosamma (T. K. Kommna B 1950 r. M. B, @uoman u I'. B. Cr-
maroB B 1953 r., E. II. Hammaur s 1966 r., H. II. Dwxur 8 1967 r.).
Hexoropsie pesyasraThl aTmx pabor omyOamxosamm (Hommma, 1959; @um-
man u fp., 1960; Omrus, Kamwaun, 1969; Omrua, 1969a, 19696, 1970;
Omxua u mp., 1969).

HOpyrume paitoss [Ipumoasaproro ¥Ypala B OTHOIEHAH BOIB(HPAMOHOCHOCTH
usyueHH Tpespedaiiao ciabo. B page pabor ommerBanTCA MUHEDATOTHIECKES
H TeoXuMHuIecKHe OGOGGHEOCTH EIGBJIE{TOHPDHBJIBEE[I&, CBA3AHHEIX © XPYGTENIE-
HOCHHME KBapmeBsiMu xmiamu (Bywamos, Byxamosa, 1967; Byxamos, IOm-
rma, 1969, 1970; Iloxkporcrmii, 1964, 1967), mpuBojaTea mamHELE 0 pACHpO-
CTPAHEHHH AKHECCOPHOTO IHeeuTa B MarMaTHYeCKHX M MeTamopPUIecK:mx Io-
pomax (Dmmman m mp., 1968), B amnwsmanpenx ortaomenusx (Homgmaiim,
1959) pacemarpmpaemoii Teppuropun. Heolrranerni HOBHIE Tun BoxbHpaM-Mo-
nubGmen-pegrozeMensHoi Munepanusanur omwcan M. B. Qummamom @ Ap.
(1969).

Ha ocuoBanmm m3BeCTHHIX BOMIBPPAMONPOABICHAN ¥ AHAIE3A TE0JIOTH-
qecrEx ocobemmocreit ofmme BompocH BoabfpamomocHocTH IIpumonsprOro
Vpaxa obeymnammes A. A. Yepuossim (1947, 1948, 1953, 1955), I'. II. Coppo-
mposeiM (1948), H. A. Cmpmasm +(1935), M. B. @mmmamom (1955, 1960),
H. II. Omeuasm (1971) u gpyrmMu mceaemoBaTeldsME, YKa3HBAOIIME Ha
#eobX0IEMOCTs PACIIEPEHUA IOWCKOBHIX U Pa3BelouHEX paboT Ha BOIbpHpam
B 9TOM permoHe. .

Onzaxo Bee mepeguciaenHbie PpaboThl KacalTCA TUMIh OTHAETHHEX ACHEKTOB
BOABHPAMOHOCHOCTH W HE BCKPHBAKT 0DMuX 3aroHOMepHOCTe# (opMmpoBa-
HOA, PA3MEMIEHUS W CTPOBHHA BONH(PAMONPOABAEHUH, OTPARAIINAX CHENH-
¢ury saxomresus Boxbppama ma [Ipmmonspmom ¥Ypame. Paasurue ixe mome-
KOBHIX H TOMCKOBO-Pa3BefoTHHX paboT ma BombdpaM HEBO3MOKHO Ge3 BHIAB-
JeHUS TAKEX 33aKOHOMEPHOCTEil, KOTOPHE AOMKHK OHITH HONO/KEHH B OCHOBY
momckoBex Kpurepues. Hacroamas paboTa m uperenayeTr B Kakoii-To Mepe
Ha BOCIOJHEHEE 3TOT0 Ipobexa.

PaGora oTpamaeT pe3yIbTATHL MOAEBHIX MCCIENOBAHWMN, IPOBOAEMEIX aBTO-
paMH B TeUEHHE PALA JeT B CBASH ¢ W3yIeHmeM mox pyrosopcrsom M. B. @am-
Mmama mpobmemsr marmMatmama IIpumoaspmoro Ypana. Hpome Toro, mpoama-
IH3EPOBAHSl BCE MBBECTHHE paHee NAHHEE M M3YIeH KaMeHHHIN MaTepmad
m npobu, cobpannse corpyramrama UT' KO AH CCCP = ¢ Toit mam mHOK
CTeNEHBI) [IETANbHOCTH XapaxTepuayiomume Bcio obmacrs [Ipumomspmoro
Vpama. B mponecce mceaemoBanmit m 06paboTkE MaTePHAIOB MOMYdYeH 3HA-
qETeNbHEH 00heM HOBHX TAHHEX, PACKPHBAOIMAX OCOOEHHOCTH MeTAILI0-
TEeHHH RONB(QpaMa B BTOM PermoHe.
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B mpegmaraemyo MoHOrpadmio BRIYEHEl MMEIOIIUECH B HANIEM pacmops-
smenny ganpse u mo [oaspromy ¥Ypany, k co:RajleHHI0, m3-8a claboi m3yden-
HOCTH HOJAPHOYPAIBCKEX BOJbYPAMONPOABICHAE HENOCTATOYHO TIOJHEE,
()1AaKo OHYM CBHIETEILCTBYIOT O BOBMOKHOH BONB(PAMOHOCHOCTH DTOM Teppm-
TOPMM H MOT'YT OHTH MOJE3HEIME s HaJbHEHMNX WCeIej0BaHuM.

B cbope moneBsx MaTepWaIoB KPOME ABTOPOB PaboTH NpUHEMANE yiacTHe
corpymumkn UII' KO AH CCCP (M. B. Coxouos |, B. H. Ilyuxos, B. II. [la-

se7ioB, JI. A, lOmrnna. Ananurugeckne paboTH BHIIOJIHEHE B OCHOBHOM B JIa-
Goparopusx Uucturyra reonornu B. B. Bensernwm, E. B. Bymyesoii, A. @. 3a-
doesrm, T. M. Usawosoit, JI. I1. ITasnosem, P. I'. Tumonmroit, B. B. Xaw-
bosrM, JI. A. IOmkunoi, I'. A. IOmxrosoit u gp. Boasmyo pabory mo orbopy
voHoQpakmuid MmaepamoB npopena M. (. 3aboesa. Beem nepeuncieHHEIM
TOBAPHIIAM ABTOPH BHIPAKAIOT HCKPEHHION OJaroiapHoCTh, ABTOPH TaKKe
secbMa mpusHaTenbusl npod. @. P. Awmemsnmmy, mpod. [. II. T'pmropsesy,
npod. M. M. IladpanoBckomy, AOKT. reoa.-mwnH. Hayk J. M. Bommrenr-
Hynnerckoit, ranm. reox.-mua. wayk 10. E. Moxgasanunesy, E. C. Ilasxony,
H. B. Cropoboraroroii, fI. P. Ilaxxo, B. I'. Buroposoit, B. 1. Crenanosy,
I. M. Harysury, . M. IMloanepayry s3a moMolnh B MCCHENOBAHUAX, 34 WH-
Tepec K pabore m obcysw/ienme ee OTAGABHEIX mMONoReHuH. Boapmyio pabory
10 PeleRsmpoRanuMi0 pyronmen pumoiumnm mpod. A. K. Hapsarwms m xanp.
reoa.-mmu. Hayk K. II. Anynos. Vx sameuannsa u coBeTh, 32 KOTOPLIE ML BHI-
paaem riry6oryw GraromapHocTh, OKABAMUCH 0UEHDH MOJIE3HLIMHU.




TJIABA 1

HPATHRUI OYEPK TEOJOI'MYECKOI'0 CTPOEHUSA
TPUIOJIAPHOIO M IIOJAPHOI'O0 YPAJIA
N OCHOBHBIE YEPTBHI PETHOMETAJIBHOM METAJIJIOTEHHI

TFEQJOTHYECKOE CTPOEHHE

Honsprsit u promorapasis Vpam ¢ao:xen MONHEIMA MHTEHCHBHO JHCIO0-
IMPOBAHHBIMEA CEPHUAMHA OCATOYHBIX M BYIKAHOTEHHHIX HOPoJI pudeiickoro
m maneosolickoro Boszpacra. CoBpemenmnas cTpyxTypa 9toil obxactu mpep-
crapager coboit cymMMapHBIE pesyJbTaT DHEPTHYALIY Jedopmamnmii, 0CajKoHAa-
KOIJIGHAA W ByJIHAHW3MA 0afKaJbCKOTO, KAJEJOHCKOI0 W TePIHHCKOTO IH-
KJIOB,

B obmem Bmpe crpykrypy IIpumonsipmoro u Ilonsproro Ypama momuO
paccMaTpHBaTh, KAK KPYLDHBA ARTHRIMHOPHIL, OpefcTapagmuit coboit kpae-
BOe mOFHATHE OOMHIPHOH TepIEHCRON CRIag4arToi cmereMmbl. BodpHiad wacTs
€e CKpHTAa WO OTAOKeHmAME miatrdopmennoro dexia Sanaguo-Cmbmperoit
HH3MEHHOCTH.

OcobernocTn TeoJOTHMECKOT0 cTpoeHua ((popMANHOHHEIL THI OTIOAeHHAI,
XapakTep MarmarmsMa, METSMOp(bHSMa " TeKTOHHYECKHUX npun;eccon) Oo3BoO-
JAAI0T BRIAGMUTH FeThIpe BaskHeinmue TexToHmgeckme obmacra: [Ipegypansckimii
KpaeBoii mporub, 3amaguo-Ypansckyio, [Ipmocesyio m Bocrogno-Ypansckymo
(Tarmmo-MarauToropckuii CUHKIHHOpHI) obxacTH. OITH CTPYRTYDPHBIE efu-
HUENB OTPAKAIOT KOHEUHEe PEe3yIbTATH PaszBuTHs repoumuupy ¥para (pue. 2).

Ilpenypaasckuil KpaeBoii mpormb pacnmoroxen Ha
rpamafie suubaiikaibCROM mIaT@opPMbl ¢ TePIHHCKOH cRIagdarcll obaacTeio.
OH BHIOOJTHEH TMEPMO-TPHACOBON MOJACCOH, Ie;kameidl NpPemMyIiecTBeHHO Ha
KapOOHATHEIX CpefgHe- W HIUKHENANCO30HCKUX OTTO/KeHHAN HepHKPaTOHA,

Puc. 2. Tewronnweckas cxema CepepHoro Ypana u Ipuypauasa. Cocrasua M. B, Pum-
- MaH.

I — pnukapenbekan nnardopma. Bafinannerad CRIATYATAA cHereMa: T — MmoreocMHEIHHANLHAA 30HA
(Tirmancnoe Epaekoe nograTne u Iledoperwil BHVTpeHHWIT Opornd); 111 — #BreocHHRIIAHAILGHAA 30HA;
1V — sunfaiikanserad naatdopma. DepumHekan (Ypanbekad) ceaamgaTas cuctema: V — Ilpegypanb-
CcHil Kpaesoll U NepUKIMHANBHBH Oporuisl; VI — MIOPeOCHHKJIHHAIBHAL 30HA (Y DAIbCHOE KPAEBOE
mogHATHE, BANANH0-Y PANbCKAA CTPDYRTYPHO-QATHAIBHAA 00macTh); VII — Ocesasn cTpYHRTYpHO-damHalb-
Haa o0aacrh; VIII — BogToYHO-Ypallbckad CTPYRTYPHO-DalanbHad o0aacTh (9BreOocHHHEIMHAJNBHAA
sona). IX — Gallkanmserue TAVOMHHBIE pasnomsl; X — mocaefaiinanberue rayOuaHbe pasmomsl, X1 —
YCTaHOBIEGHHBIE M Npefmolaraemsie pasnomu Qyapamenta; X 1T — pasjoMsl GyHmamMenTa maaT@opMeHHOH
cTaguu passura; X111 — Hageurg o mapeamn; X1V — rpaanna Mesny padeiickoll MEOTeO0CHHERIITHANBIO
Ha BaNafe i 9BreOCHHKIMHATLIO Ha BocToke; XV — HOHTYPH KDYIHeHINNS cHIANYATEY CTPYRTYD DalKaan-
CHOTO U TePOUHCKOro Bo3pacTa; XA VI — KOHETYPH KPYOHBX TEPUHHCKAY AHTHEIMHODHER H CHHKIHHOPHER)
XVII — rpanuTounHbe MaccuBe: I—17 — Oalikanscune (1 — BIlmmupgnaresuit, 2 — TeppenoppeRscEnil,
8 — CoTueMnonbCermii, 4 — ManpxamGoBcrmil, § — Hubanmackuii, 6 — Xaprecckmii, 7 — ToprobcHo-
Hedrranpikeruil, &8 — MajgomaTorcrmie, 9 — CanbHepcrnit, 10 — Haprunckuit, 11 — Topogwosa, 12 —
Maunxobeocknil, 13 — Aporcknil, 14 — Bagbawockuit, 15 — TuHaroTckuail, 16 — JlemMBHHCEMIE, 17 —
ManmuHCKW); 18§—25 — kanenoHo (?)-repumacene (18 — Hepoitcro-ITaToxcuull, 19 — BooopasmenbHEIL,
20 — Baursiperuili, 21 — Haponmrcrmit, 22 — XartanamOa-JdamumHcHnli, 23 — JlandapoRereEn, 24 —
HomuMmcrui, 25 — MeJKRe MACCHBE B BepXoBbAX pex Maubu, IMowkypeu u B. IlaTora)l.
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TmepeRpHBAKIEX pupeiickme MeTaMopdmIeckme HOPOTH OABIMHCKEX CepHil.
Bmemnmsa mopzona mpormfa XaparRTepuayeTCs HOTOTEMHE CTPYKTypPaMd THIA
yeTynoB, duiexkcyp, pe:xe mopmsTmii. B mpememax BHYTPEHHEH MOT30HE pas-
BUTH ACHMMETPHUHLIE JIMHEHHKE AHTHRIWHANH B coueTanum ¢ Gomee mmpo-
KAME KOpoO9YaTHIME cHEKAWHagamu. lIpenypansermit nmporub B paccmarpm-
BaeMOM paiiome mepecerxaerca IlegopcrmM momepedHHM MONHATHEM W TPANOR
Yepnumiesa,

Bamaguo-Ypanbckas o6macTh CHOMKEHd [UCIONEPOBAH-
HBIMHA DaNE030HCKAME OT/IOKEeHUAMHE, 3AJEraliquMi Ha pudeRcKmX MeTamop-
¢uueckux moporxax. llms mee XapakTepHO PABBHTHE HANBHTOR W JWHEHHEIX
CKIANO0K, OMPDOKMHYTHX B CTOPOHY miardopmei. ['paHuna B0HEL ¢ KpPaeBhIM
mpormboM IPOBOAWTCA IO IOABIEHHIO OPOTEHHBIX (opManumii mporuba.

Ilprocesas o6aacTh ClIOMEHa B OCHOBHOM CIORHOTACHIOIEPO-
BaHHHIME pupeickuME 00pa30BaEMAMHE; HA OIDAHMYEHHEIX YYACTKAX OHH He-
COoTJIacHO HGPEKPHB&IOTCH p&HHEHaHBOBOﬁCHM OTJIOMEHHAMH. HOJ’IHPH&K
gacTh Ypara no gamEaTbHEM 0cO0EHHOCTAM M BO3PACTY OTIOKEHHN, Xapak-
TePHEIM YepTaM HHTPY3HBHOTO u 5P y3MBHOTO MarMaTmsMa MelNHTCS Ha JBe
9aCTH — BaMATHYI0 M BOCTOYHYI0. VIM npumaercs sHATEHHE CAMOCTOATENbHEIX
CTPYKTypHO-danuanbamx efumaun (3amagmasa m Bocrodunmas 30mED), paspenes-
BerX 3amagapiy rayGmeanM pasiaomom (Oxormmros, 1968). OcmosnmMm Mera-
crpyrrypamu [Ipmocesoit obractu sapasioresa Jlammmcexo-Wcosckmit m Jlem-
BAHCKHEN aHTHKIZHODMH B IIpefeliaX IPHWMOOXAPHON JacTm Y paxa, a B IOJAD-
mo#t — [lomapro-Y panrckoe aETHKIMHANBHOE MOJHATHE ¥ PAJ Oollee MEIKHX
CTPYKTYP B 3amajHoit ganmansroil 3oHe (Mammranmpackoe, Erransmaiickoe,
Yeparuacroe uw Ouermsipackoe mopaarua). Mx dopmmpoBanme — peayabTar
JJHETeNLHOT0 PA3SBHTHA, XapPAKTEPHBYIONIETOCH YepeLOBAHHEM BIOX OCAMIKO-
HAKONJGHHUA H OPO3HH ¢ HEOTHOKPATHEIME CKIAMIATHIME JedopMammaMu
B DPACHOJAME, CONPOBOKIAIIUMHCA NIEPECTPOMKOH CTPYKTYPHOTO ILIaHA
TeppurTopmu. Bolee mim MeHee yBepPeHHO 3Tech BHIEIAIOTCA [BA KOMILIEKCA,
OTBEYAIOMEE IO3IHEIPOTEPO30HCKO-KeMOPAICKOMY B OPTOBHKCKO-TPHACOBOMY
MerammRIaM.

He pmonme momkasammEBIM IOKA OCTAETCA CTPYKTypHoe monoxkenme obpaso-
BAaHWIl TaK HA3HBAEMOH HUKOIAWIIOPCKON CBUTH (THeHCH, KBADIUTH) HAa
ITprmonaprom ¥Ypaie, prfienennoii B csoe epema M. B. @umvanom u B. A. Ton-
amasM (1963). BoaMoxHO, YTO OHE OTHOCATCA K KapeIbCKOMY CTPYKTYDHOMY
KOMIJIEKCY W palioH WX pasBETHA mpercTaBiageT coboif mepepaboTamHbli OooR
nobafikanbekoit crragzaroii obmacru. Taxoit ske uwam Heckonsko Gomee mper-
HUIl BO3pacT, BepoATHO, mMeloT m T'Heiickl [lapmrBacemopcxoro BHCTYIa Ha
Monapmom ¥Ypane (Oxormmror, 1968).

IIpmocesaa obmacts or 3anamuo-Y pansckoil OTAEIAETCA CHCTEMOR KYJIHWCO-
o0pasHEIx pasaoMoB. Bocrounoit rpanmneii ee asngerca Imapmmit Ypaiabcrmit
TOyOWHHEA Pa3moM, KOTOPHI Ha cesepe, B Oacceitme p. Xapmaramoy, me-
JIATCA HA 3amajiEyld W BOCTOYHYM Berbm. llocienmasa B ceseproit wacrtm [lo-
JgpHOTO Ypana orpamumumBaer ¢ Bocrora IlpmoceBym o6aacTs.

Bocroumo-¥Ypaanscrana obOmxacTsr B mnpegerax Tarmmo-
MareEaToropeKoro CHHKIMHOPHSA CIOMKEHa CMATHIME B OTHOCHTETHHO CIOKOM-
HHEI@ CKJIAMKH HEHHE-CPeIHENATC0B0fCKAME OTI0KEHIAME, IPecTaBIeHHEIME
DPeUMyMecTBeHHO OPMATIAME BYJIKAHOI@HHO-0caf09Ho# cepun. OHE morpy-
RAIOTCA K BOCTOKY, TI/e NEPeRPHIBAIOTCH TIONOTO3AMETAIIUME Me30-KauHo-
B0MCKEME TONMAME 9exia dumrepmmHcKol Jamanao-CuOmpcroi mIraTdopMEL.
B cpasu ¢ srum B Ilpmmomsipmom m Ilonmsprom Vparne mabmiopaercs JAmims
samafuoe Kpeuro cuErimHopus. CeBepuas 9acTh €ro, M0 TPeCTABICHEAM
HEKOTOPHX Hcchegopareseii, aniserca Qparmenramm Xyarmuckoir m Ilyas-
HMHCKOI CHHKJIHHODHBIX CTPYKTYD, OTIEIeHHHX JpPYT OT IPYra M OT OCTAallbHOI
gacta Tarmmo-MarmmToropeckoro mpormba JOKANLHHMA IOTHATHAME,
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Crpararpagus goopjosukckmx cBuT [IpmoceBoit 30mm eme mamexa OT CO-
BepmencTBa. llpuenmnmanbrasd ocHOBA ee Owia paspaboTaHa Nis NpHIO-
napHoit vactu Ypara H. A. JIesosem (1959), a mua nomsapuoit — A. B. Xa-
G6axoBrM (1945) m I'. II. CadpomorriM B paborax 1944—1947 rr.' C meanim
panoM pomoimenmit m yroumeHmit (Ommman, -1971; Oxorawros, 1968) atu
crpararpadEIecKkue CXeML OpEHEMAlTCA asTopoM (Tabm. 1).

PasnoBospacTHLEe M pasHOH (POPMANMOHHON HPUHAIIEKHOCTH MAaTMAaTH-
geckue oOpasoBanuA CocpefoToYeHk npenMymecTBenno B IIpmoceBoil obracTa.
B 3amamnoit obmacTm oHE HMEOT PE3KO HOJYUHEHHOE SHATCHHE. JHATUTENH-
HY0 POAL B HX DasMelMeHHMH WUIpaioT Kak nosguebaiikaibckme, Tak W Tep-
MUHCKUE PABIOMH.

AHanms OCHOBHBIX 9epT reoJormieckoro crpoenus Ilpmmoasproro m llo-
JfpHOro ¥Ypajia, KaK yiKe YKasHBAJXOCh BHIIe, TO3BOJAET YBEPEHHO BHIETATH
B HCTOPHE EX (OPMEDOBAHEA [[BA TEKTOHO-MATMATHYECKIX METAUKIA: O3/ He-
pudeiicko-kemOpuiicknit — OalikalbCKAE H OPAOBHKCKO-TPHACOBEIE — Ka-
demoHo-repouHckmii. OTBedanIgme HWM CTPYKTYPHBIE KOMIUIEKCHL BOILIR
B IHTEPATYPY WO Ha3BaHHEM «Hoypammmy u «ypanmm (mo Xepackosy m Ilep-
dunbeny, 1963). Buecre ¢ TeM B mociemnee BpeMs Bee dalle MOABIANTCA CBe-
JeHAA 0 CYMECTBeHHON poiM B MCTOPHEH (OPMEPOBAHUA ¥ pajia HKajefoH-
croro nmraa ([pormnm, 1969). 3magennme ero ocobemmo 3ameTHO B CeBepHOM
gacta Ilonspmoro ¥Vpana.

Hapaeiii w3 BHIIENEHHHX [HKJIOB XapakTepusyercs mpeoGmajanueM Imo-
TpyHeuAil @ HAKOUICHWEM MOIMHEIX TEPPUTEHHHX M BYIKAHOTEHHBIX CePHi
B HAYAALHHEIX 3TamaX TeOCHHKIMHANBHOTO DasBHIWA. SaRepliaiomiue 3moXu
CKIIAN¥aTOCTH W TOpoo0OpasOBaHHA CONPOBOMKAAITCA DPa3BUTHEM WHTPYSHB-
HOrO MarMaTHSMa W IIHPOKO HmposBIeHHOT0 Meramopdmama. IIpm aTom pamee
cpopMEPOBaHHKEE CTPYRTYDPH LIOABEPTaluCch CYIMECTBEHHOI mepepaloTke.

XaparTtep (QopmManmii reOCHHKIUHAIBHEIX KOMINIEKCOB pubes mO3BOIAET
BHJIEATH DB- ¥ MHOTEOCHHKIMHAIBHYI0 obmactm (pme. 2). Ommako B Iesom
g IlpmoceBoit 30AH THOWYHEC HBreOCHHKIHHAJNLHBE (POPMAIMM B BHAYMA-
TEAEBHEIX MacmTaﬁax IpPOABHJIHCE TOJBKO HA CPBI[HHX (]IOSJIHBI'BOCHHKJIHHB.JIL-
HEIX) CTalufAX pAasBUTHA 0alKATBCKOr0 METANUKAA, Korga (GopMEpOBANHCH
KOHTPACTHEIE CePUN BYIKAHWYECKAX TOPON W TPOABWICH TPAHWTOMIHEIN Mar-
marusm. Ha Ilpunonsaprom ¥Ypare oHm cBAsansl ¢ MaEbHHCKOR cBmToi. OfHO-
BPeMEHHO C MaHBWHCKEME BYJIKAHHTAMH B JADafHOH 30HE CEBOPHOH gacTH
IToxsipuoro Ypama HagamauBajmch Toiantm OefamMenbCKON CBHTHI, OTJIOKEHHS
KOTOpOH BaHHMAKT OPOMEMARYTOUHOE IONOMKeHMe MeRAYy (opMalmaAMH 9B-
U MEOTeOoCHHEKIEHANeH, a B BoecTounoil some Hecxolbro papee dopMmpomRa-
JHCH BYJRAHOTEHHEE NOPOJLI HAPOBEHACKOH CBUTH, OJW3KHe 10 CBOEMY BHa-
ueHni0o K OoQHONHTOBEM (opManmaM ssreocmarampanein (Oxormmror, 1968).
ITo ¢BA3AHO, HO-BHAMMOMY, C TEM, UT0 3al0KeHHe GalKaIbCKOH I'eOCHHRIN-
HAJH TPOMCXOJUI0 37ech HA JKECTKHX CTPYKRTypax Oomnee jpeBmero QyHOa-
MEHTA, HEONHOBPEMEHHO BOBJIERABIIETOCHA B AKTUBHBANMIO B PASHBIX yIACT-
kax (@umman, 1971; Oxornmxos, 1972).

MATMATHYECKUE KOMIIJIEKCHI
H 3BOJIOIMHAA MATMATH3MA

Bonpocer marmatmama ITomaproro m IIpummonsproro Ypana ¢ pasiugnoi
cTemeHBI0 METANbHOCTH ocBemalimce B pabGorax A. H. AnemxoBa (1937a,
19376), ®@. P. Anmensnuna u xp. (1967), B. A. Toapmma (1960, 1962, 1963a,
19636), B. A. Tonpguma u B. H. ITyakosa (1970), B. A. Toapuna z I'. B. Cu-
maxoea (1960), B. A. Tonpumna m M. B. Ommmana (1967), A. E. Kapaxuna
(1954), A. E. Hapsaruna n B. A. Cumprosoit (1964), T. K. Kosxusoii (1959),
T. H. Rosxuroit w H. T'. ¥Ynosrmuoit (1965), 1. JI, Jlyanauna (1968), T'. B. Mep-
rkyaosoi (1942), E. II. Mongasanunesa (1944, 1969), E. II. Moxnasanuesa
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u B. M. Cepruescroro (1937), 10. E. Moagasanuesa u ap. (1960), B. H. Oxor-
amkoBa (1955, 1966, 1968a, 19686), U. A. Ilerposoii (1969), B. H. Ilyaxosa
n H. M. Tuvonmma (1968), B. M. Ceprmescroro (1958, 1960, 1963),
B. M. Ceprumescroro m gp. (1968), H. A. Cmpuna (1945, 1962), B. A. Cmup-
umosoit (1960), M. J[. Cobomesa (1968), T'. II. Codponosa (1948), M. B. Omm-
mama (1953, 1955, 1956, 1960, 1964, 1971), M. B. Oummmana u xap. (1960,
1962, 1963, 1968, 1969), H. II. Xepackosa (1967), H. II. Xepackosa u
A. C. llepdmnsesa (1963).

Haubonee pamnme marmarmzeckue npossierad B Ilpuocesoit obmnacth He
OXapakTepU30BaHEL € JOCTATOYHOH J0CTORBEPHOCTEI. K HHM 0THOCHTCA HEKO-
TOpHe THeHCH, MATMATATH W amdubonutsl Huroiaiimoperod csmrhl [Ipmmo-
aapHOro Ypana um napuksacksmopcekoi csure Ilomsproro ¥Ypana. Bee ocrans-
HEEe Marsarmdeckue ob6pasoBammg (OPMEpOBANHCHL B Teyenme OallKanbCKOTO,
HAJIEJOHCKOTO H TFepHHHCHOTO IDHKIOB.

K pammemy »srany reoCHHRIHHAIBHONW CTalWH IPHHALICHKHT BePXHEKO-
muMckull nuabasossiit koMmiaeke (Dumvar u np., 19696). K memy ormocares
NOKPOBH W TUIACTOBHE Telna Meramop@msoBanmeix [mabasoB u afuUpPOBEX
fa3anpTOBRIX IOPOUPUTOR AdPysuBHOM um runabuccaxpmnoil damuii. Onm pac-
npocTpanensl B umpepenax lIpmoceBoil 30HK CPERE OTIO/KEHUH DYHBUHCKOH
H IMoKypeHECKOH cBET (puc. 3), cocrapasaa 10—20% or ux obmero obnema.
MomuocTs oraenpHBX MOKPOBOB o0mwHo kKoxeOxercs B mpemendax 10—25 m.
Bece mopopnt woMmiexca oTHocaTes K HegufiepeHmmpopamHoMy HIAE cixabo
naddepennupobanmoMy TRy Oasanbromganix dopmaruit (lreiinbepr, 1968,
1969).

Ha mospmmx sTapmax 9Toil CTagum IPOMCXOAMIO0 (OPMHEPOBAHHE MaHApar-
CKOTO /Amaba30BOro W JIAMYABOMKCKOTO AHAE3HTOBOro KoMmmiaexcoB. Mamapar-
CHUIT KOMIIEKC MPEJCTABISH HMIHPOKO PACHPOCTPAHEHHBIME TPEOI{UHHBIMA H3-
aEAREAME §a3aJMbTOBEIX M aHIe3uT-0a3albTOBRIX HMOPQPUPHTOB, TECHO CBS-
3aHHHIX ¢ OTJO/REHHIMHE MaHBHHCKOH CBHTHI, CPeJH KOTODBIX OHH COCTABJIAIOT
6omee 30% or ee obwema. Obmag MOI(HOCTH BYIKAHOTEHHHX 00pazoBaHmit
rommuexca mecramm pocruraer 800 m. [loBonbHO mMHMPOKO PACIPOCTPAHEHE
nopofisl ranabmecansHoll Gamun (OXACTOBEE 3a/E3RM, CUIIL, IITOKH U AAKM
ra6dpo-quabazos, guabasos, guopuros m AuabazoBmx mopdupuros). Cpepmuit
XHMIIECKHAN cocTaB mopox »ddysusHoll (anup GomKe BCero ¢TOWT K TpammaM
jpeBHEmX mWIaThopM U oKeammueckmx TomemTos mo B. A. Kyrommmy (1969),
OTIIMIAACE 0T HEUX MOHWKEHHOH W3BECTKOBUCTOCTHI0 W HOBRINEHHOH MIEN0T-
nocteio (Taba. 2).

Ha [onapnom V¥pale MaHaparckoMy KOMILIEKCY, NO-BHIHMOMY, CHH-
XPOHHEI IO3[HNe uanudnms Oasanpror m Amabazop B cocTaBe HAPOBEHCKON
cBuTH, pasemnroit B Bocrounoii some. ' B pesyusTaTe moclaesyiommx MeTaMoOp-
dorenrrx npeobpasosanuii oHm rAyGOK0 M3MEHEHH, BIIOTH 0 ofpazoBaHmsa
ampuboauToB.

JlanuaBoskckuii RoMmIeke npefcraBnen B llpumonspHoM Ypaie B OCHOB-
HOM AaHJESHTOBHIMH ¥ HaNUTOBEIME NOPQHPHTAMH, pPAa3BHTHIME JOKAJABHO
B YIACTHAX MECTHHIX MOAHATHA. EMy COOTBETCTBYET JaNAT-aHTE3UTOBRI KOMII-
JeRC, ACCONMMUPYIOMWIA ¢ BEPXHEH TACTHI0 OTJOKeHmI OefaMeIbCKOM CBHATH
» anaynuoi sone ITonmaproro Ypamra (Oxoramkon, 1972). Cymmaprag MOIHOCTD
BYJIKAHOTGHHEX o0pazoBaHmil 3/leCh Kpaliie HEmOCTOSAHHA W pelKo IpeBhi-
maer 40—90 » upu ofmelt momuocru cButh 350—400 M. Momuocrs naB Ha-
pacraer k cesepy, B cropony OYeHHIDJCKOTO IOJHATHA, OXHOBPEMEHHO ¢ 00-
IAM yBeIUdeHAeM MOIMHOCTHE OefaMenpCroil CBHTH. B aTmx paitomax B ee
paspesax moABAAIOTeS GasanbroBble MOPPEPHTH H BYJIKAHOTeHHBIE acCOoNua-
nua upuoGperanT 4epTH CXONCTBA ¢ MAHAPATCKMM HKOMIIEKCOM.

1 Nanrwe mo Homapmomy VYpamy mwGesno mpegocrasiensl B. A, OXoTHHKOBHM.
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SaBepiiaeTcs TEOCHHKIMHAILHAM CTALWA BHegpemmeMm rabbpo, AUMOPUTOB
M KBApUIeBHX JHODPUTOB TAapPHYKCKOro rab0po-TMOPHTOBOTO KOMILTEKCA,
SIBIAIONIET0CA HMHTPYSHBHEIM AHAJOTOM MaHaparckoro pamabasosoro. Onm
o0BITHO TMPHYPOUEHEI K 30HAM AKTHBHOI'O NPOSABIEHWSA Pa3PHIBHBIX MUCIOKA-
nuit B mpejesax KpeAses Golee WM MeHee KPYOHHX Criaamok. Vimm cmara-
0OTCA Pa3HOW BeIMYMHEI MACCHUBEL, HEPEOKO CIO/KHOTO cTpoeHmsa. H mepBrM
dasam BEeEIpeHHA npumHALTe;kaT rabbpo, AMOPHUTE, KBapIEBHEE THOPHTH,
ropabIeHANTE, a KO BTOPHM — TDAaHOJHODHUTEL, TOHATHTH U NIAATHOTPAHHTH.
ITo cBomM ocoOeHHOCTAM OHE HPHHAAAEKAT K rab0po-Amopwr-TpaHoimopuTo-
BOH opManmu X XapaKTepH3YIOTCA HECKOJbKO IOBHIOIEHHRME TJIHHO3eMHCTO-
CTHI0 ¥ M3BECTROBHCTOCTHIO M HH3KHM COZiep/RaHmeM TATAHA II0 CPABHEHHIO CO
cpegHuMa TEmamm P. Jleam (tabm. 2).

B paumme sTambr OpOTeHHOH CTAAHW IMHPOKO HPOABIAETCA CHANATECKUT
MarMaTH3M B BUIEe H3THAHMN JHOAaPATOBHIX IOPOHPOB MAIJHHCKOIO JHIAPH-
TOBOTO HOMILIEHCA H BHB,TIPBHH]E[ KOMAarMaTHYHBIX HM TPaHATOHIOB CAaJb-
HEPCKO-MaHbXaMOOBCROTO TPAaHOTUWOPHT-TpapuTHOTO KoMmmiexca (Kanmamm,
1970).

Manpurackuil KOMIVIEKC IIPeCTaB/IEH JNABOBRIMH MTOKPOBAMH JHOAPHATO-

BOTO, peske JAIHTOBOTO cocrasa. Muorma BCTPEYAInTCHA Tyder ® TyPobpexiun.
I‘;«maﬁnccaﬂbﬁaﬁ danusa mpefcTaBieHA FARKAME, WITOKAME W KEIAMH KBap-
HeBslx mopdupos u rpaunT-nopdupor. Ilo XxuMuaeckomMy COCTAaBY HOPOEl KOMIT-
snexca 6amsku k cpennuM tumaM P. Jlenn. Jlunmapurossie nopdups [Ipanossp-
HOTO Ypaﬂa OTIHYATCA 0T CBOHX HNOJAPHOYPAILCRHX AHAIOTOB HECHOIBKO

TIOBINIEHIEIM COJEPAKAHIEM 8i0,, Fe,0; mw Na,O (rabn. 2). B mpepenax 3a-
nagHoil TexToHmdIeckol 30HHl Ilomaproro ¥Ypana nma HEX XapakTePHO BRICO-
roe comepsxanme Ti0,.

I'parmTongsl calbHEPCKO-MAHbXaMOOBCKOr0 KoMIIeKca (rpaHOMHOPHAT-TPa-
HETHASA (OpPMANUA) IPeScTaBIeHb MHOTOTACAeHHNME MACCHBAME TIACTO00pas-
HOil WM HenpPABWIBHOA GopMel. B mepBoM ciygae onm oKpYIKEHEl MUTMATATAMEI
¥ TPaHUTH3MPOBAHHHIME 00pasoBaHHAMH, a BO BTOPOM — OKA3HIBAAW Tep-
MaJBHO-KOHTAKTOBOE BO3/eHCTBHE HA BMemapmme mopopusl. Ilpoayxrer pas-
pYIIeHHA TPAHUTOHLOB B H300WIWH BCTPEYAIOTCA B COCTABe TEPPUTEHHEIX
oTdosennir opaoBuKa. AGCOMOTHHE BozpacT Ipanmros Oamzox ® 550 mun
aer. Maorue mMaccmBhi Muorodasmsl. O0samo nepBasg dasa npefcrasnena Oumo-
THTOBHIME TpaHmTaMu (riiapHas muvpysuBHas Qarmsa); aius HHIOKOHTAK-
TOR 9Toit (pasel — rubpumanEe MOPOJAR IPAHET-TOHAIHT-TPAHOIEOPUTOBOLO
pana. Bropas ¢aza (IOMONHATENTBHHX HHTPY3Ui) npeAcTaBieHa IeiKoRpa-
TOBBRIMH H aJACKHTOBRIMM TDAHHTAMMA.

Iio OGDﬁE’-HE[OGTHM XHMHYECKOT0 M MEUHEePAIbHOTO COCTaBa B IMEJOM MPAaHUATHI
orBeZaior HopmanpHOMYy paAny. Ilo ycaoemam obpasoBauums, COJEPHAHUID
KPEeMHERHECIOTE, IHeI04eil W I0JIeBOIINATOBOH H3BECTH BRIICIAIOTCH JIBA THIIA
I'DAHUTOB: CATbHEPCKMA M MaHbXaMOOBCKHIIl.

Pacmpegennenne TpaHETOB CATBHEPCKOTO THOA KOHTPOJHDYETCA JIPEBHUM
TIYOMHHBIM PAsIoMOM, HPOXOAAIEM BIOJAb OCEBOM 4aCTH COBPEMEHHOTO BOLO-
pasgena Ypana, Macempsr ManpxamboBeroro tHma oOBTHO pPACTONIATANTCH
B AOpax AHTHRIMHALCH.

ITo COBOKYIOHOCTH MNPU3HAKOB IJIYTOHB pacCMaTpHUBaeMbiX KOMIIERCOB
B GOJBUIMHCTEE CBOGM ABIAKTCA THmabmccanpbHEIMu I B 00memM 61UsKE K npo-
uaBonHEM cyxux rpamurompasix mMarm mo J[. C. IllreiinGepry (1968).

3a cueT paciaBoB, BOSHHKABIIEX Ha Oojee rayGoxux ypoBHaX, obpaso-
BATMCH IUTYTOHB HENPABIIBHON (GOPMBI M OTHOCHTEJIHHO GONBIIMX PasMepos,
a TaK/Ke 9YacTHYHO ¥ FOMOTeHHBIie HJI&CT006p33HHE TelIa. I‘IEROTOPHB MACCHBELL
mracToobpasuoit GopMer, BOZMOMKHO, QOPMEPOBANNCH, B peayabTaTe m3dmpa-
TeJIbHOT0O 3aMEINeHHA Ha PAaHHHUX NOPOTIPEeCCHBHBRIX CTAlHAX TPaHUTH3AIAH.

Sapepmenue GalKalbCcKOTO THKIA (IO3IHHE HTallkl OPOTEHHOH CTafMH)
xaparTepusyercs (opMmpoparmeM HeOOIBIIIX HHTPYSUBHEIX HAX Cy0ByIKa-
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HIIeCKHX Teq rafépo-MOHIOHUT-CHEHATOBOTO MAHAPATCKO-CHBATHHCKOTO KOM-
IIeKca. JSaxkapuymBaercs OafikanbCKEi (UK WBIHAHUAMEH 0a3aTBTOBHX,
annesnT-0a3a0bTOBHX W TPAXWAH/E3UT-043aNbTOBRX HOPHUPHTOR JIOPIEM-
HEHCKOT0 KOMIIJIEKCA H BHEIPEHWEM TMKPUTOBHX HOPYUPHTOB CUBATHHCKOTO
rommiaexca. Bee nepevrcJIeHHbBIe RHOMINIEKCHL TaTHPYITCHA BeHIOM—HWHHHEM
KemMbpmem.

Jlopuemueiicknii  (rpaxmanjiesnr-6a3aTbTOBHI) KOMIJIERC IIPEJICTaBIECH
napdepennuposanuoil cepueil anmesuT-6asansToBOr0 cocraBa. Hambomee pac-
NPOCTPAHEHEl [TABOBHE MOKDPOBHI, COCTOAINUE U3 IHPOKCEHOBHIX, HUPOHCEH-
IUIATHOKIAB0BHIX W  POTOBOOOMAHKOBO-IIATHOKIABOBEIX Tpaxmaunesmr-ba-
3aJIbTOBEX, anfeaur-6a3ainpToBEIX, 0a3anbTOBHX M AEa0a30BEX HOPHUPHTOE.
Obmas momuOCTs mopoR abdysmeuoit (ammm mocrmraer 1500—2000 M. Ee
pasMenieHHe KOHTPOJHPOBAJIOCH 30HAMH PACKOIOB, NPOXOAHBIIHME BIOIb
sanagHoil rpammns llpmoceroin somm: or meronoB p. Ilopuepema ma lore
u go v. Cabuam ma cesepe, Broap Bepxosmit per Jlemsw, Trmarorsr, Hepra-1o.

Cpenm ByJIKaHOTEHHBIX NOPOJ KOMIUIEKCA BHJENAIOTCA JOpOeMIeicKmit
u cabNmHCKHAHA THNB ACCOLMALM, OTIMYAINHecHs CTeneHbr nupdepenumpo-
BaHHOCTE ¥ Kob(HIEenToM dKCIOITo3uBHOCTH. JlopmeMmelickada accoluanud
XaparTepu3yercs TMOBHIIIEHHOM IMEI0THOCTRI0, a cabiumHCKAS — TIMHOBEMH-
CTOCTHI0 U OCHOBHOCTRIO. CpejlHMe COCTABEL MOPOJ KOMIIEKCA 3aHEMAIOT IPO-
MEHYTOUYHOE IMOTOMKEHHe MeKIY OJUBUHOBRIM W TOJEHTOBRIM THOAMI Marm.

Mamaparcxko-cHBATHHCKHI KOMITIeKC npefcTasien TuddepeHIHPOBAHNEIMEA
MaCCHBaMH, CJIOFKEHHBIME CBASAHHEIME Me:KAy €000l IOCTemeHHBIME Hepexo-
namm rab6po, rab6po-gmopHTaMH, CHEHHT-IHOPHTAMEH, MOHIOHETAME, KBap-
tessivu cumeanTamu (6acceiin p. Cue-fira, ITpumonspasit ¥Ypan), HeboapmmMu
CaMOCTOATEILHHME TeJaMu rab0po, HaikaMu CHEHHTOB W KepcaHTHTOB (Bac-
ceitn p. Manmaparu, [Ipunoxsiputiii ¥Ypax). Ilo cBOEM IETPOXEMHIECKUM 0CO-
GenmnocTAM TOPOJH KOMIIEKCA BAHHMAIOT IPOMEKYTOUHOE TOIO/KEHHE MY
tpannamu Cubuperoil mnargopmsl m rabipo-CHeARTOBHMHI (OPMATTHOHHEIMEI
TumaMu. B memom ke onmCHIBaeMEII KOMILTEKC OTHOCHTCHA K ra60po-monmo-
HUT-CHEHATOBOMY (OPManMOHHOMY THIIY.

CHBATHHCKEI KOMIJIEKC NHKPATOBHX HNOPOHPHTOB HpPEJCTABIEH KPYTO-
nagamnmBEMI I[&ﬁKaMH W IMTOKaMH, IIEHTpaJbHbIEe YaCTH KOTOPBIX HHOLTA CII0-
/REHBl NePUOTHTAMA, A KpaeBhe — NEKPETOREIME mopdmpmramm. Ilmxpmro-
BHI® TOPQHPWUTH, HECMOTPA HA HEKOTOpHE Bapuanu# XHMUYECKOTO CocTaBa
B mpefleiax OTHAEIBHHIX TeJ, 0OHADY;KMBAIOT eNUHYI0 HETPOXUMHYECKYIO CIe-
umasmsanmio (rabx. 2), oTAEYAMYo0 WX KaK 0T THOWYHEX OpelcTaBHTelei
runepbasuToRrrx (opmanmil, Tak W oT mopod dopmamum kmmMOepIHTOB. 2

OTHOCHTETBHO ITHPOKOE NPOSBIEHHE MarMAaTHIeCKWX mpomeccoB B Oaii-
KaNnbCKOM THKJIe ABIfAercd cuenmpumunoii ocobemmoctsio IlpmoceBolt 30HE(
ceBepa ¥ pala mo cpaBHEHHIO ¢ ee Oonee 0KHBIME YacTAME. Bropoil He MeHee
BayKHOH 0CO0EHHOCTBIO ABASETCA BOHAIBHOE DACHPOCTPAHEHHE IBreO0CHHKIN-
HAIBbHEX (OpMarnumii, TPOABIHHA KOTOPHX B mpefenax Ilpmocesoir obmactm
CMEIATCA RaK BO BDEMEHHW, TAK W B MpoCTpaHcTBe. PaHHereoCHEKIRHAILHOE
dopMupoBanme wx cBoiicrBenno Bocroumoi some [lonsipmoro ¥Ypamxa. B sa-
najgHoit wactn ITpmoceBoii o6macTn BHAYNTENIBHOE MO MaciiTabam TpOABIeHHE
OBreOCHHRIHHANLHEX (opManu@ii CBA3aHO € NO3JIHUME 3TamaM¥ YBOJIOIAN
TEOCHHEITUHAJIE H BHPA)keHO B HepaBHOMEPHOM pacOpOCTpaHeHHH HX HA
reppuropnn Iloaapuoro m Ilpumonsaproro Ypana. Hepegxo obnactm pasBm-
THA SBTEOCHHKIWHANBHEIX (OPMATIHA OTHENEHH APYT OT Apyra INIOIMaNAMH,
paspessi KOTOPHIX IPENCTABIEHH TY()OreHHO-TepPUTeHHEME TOXIIaMu, 6ama-
KUMH 10 CBOEMY BHAYCHWI) K MHOTEOCHHKIMHANBHEM (GopMamumaM. Y KasaH-
HEle 0COBEHHOCTH CBHIETENBLCTBYIOT O TeTePOTeHHOM CTPoeHmE OallKambCHOH
TEOCHHRIMHANH, 970 CBAIAHO ¢ 3al0KeHHEM ee Ha KeCTKHX CTPYKTypax Jo-

2 OnHcaHHWe MaHADArCKO-CHBAIMHCKOrO W CHBACMHCKOIO ‘KOMOJIEKCOB BHIIOIHEHO
A, B. Tonpurrm,
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Hankanmbckoro QyHIaMEHTa, YaCTH KOTOPOTO HEOTHOBPEMEHHO BOBIEKAJIHCH
B aKTHBH3AIAI0, KATeCTBEHHO OTIMIHYIO JJIA OTAEIbHBIX mIomamein. B aTmx.
yenosuax OGafiranbekmit marmarusM I[lomspmoro u Ilpumosspmoro Vpaina
XapaKrTePH3yeTCA BecbMa pPa3HOOODA3HHIME NPOABIGHHAME, 00pas3ynomuMu
KaK DOJHbLIe, TAK U COKPAMIEHHGE BYXKAHOTGHHEE CEePUH.

B oriname or HalikanbCKOro KaXeMOHCKEI MUK B Ipejenax paccMarpusae-
Mot 00acTu BEIpajkeH MeHee APKO.

B xomme Galikaibckoro nmemaa na Gonpmeli YacTH mIOMANE yCTaHABIAMBA-
ercA moaymiraTopmMenusii winm mame mrarGopMeHHBIE pemuM; GopMEPYIOTCH
OTHENpHBIE KPYHHLE MOSHATHSA W OCTPOBHKE CTPyRTyph. [Ipmmepom mx ma
Monsipuom VYpane moryr cuyskurh XapGeiickoe u MapyHKeyCKOe OCTPOBHEIE
synkanudeckue nofpHarma (Oxormmxos, 1968a). B cpoem GoxpmmmacTBe OHE
HACHEIYIOT TEeH[EHONI0 BOCXONAMUX JBIJKEHHH, B CHIY 9ero MeKAY HAMEA
dopMupyloTea yaxkue Buaguasl @ npormbei. Ilocmegume mpemcrammensr Xap-
maranoyckoit, Cobekoit m Jlanror-I0ranckoii cTpyrTypamMm, XapakTepusyo-
IMAMHECH Janaji-ceBepo-sauagHbBIM HPOGTHpaHI‘IEM H CBA3BIO C ,E[pBBHE'ME pas-
momamu B pobaitranbekom dyHIaMeHTe.

B pasHOpOMHEIX CTPYKTYDPHBIX HMOA30HAX, ¢ PA3HHIM BpeMeHEM KOHCOJId-
fganud, GopMHPOBANKCH PASIUIHEIE IO COCTABY OCATOYHEIE W MATMATHICCKUE
<opmanunm. Ilpm srom ofHm W3 HEX eme TPUHANIEHKAT K TO3THEOPOTEHHEIM
dopmanumam Gadtkanupy (onumbaiikandbCKUil MarMaTusM), APYyTHE — Yike K Ha-
HaJbHBIM aTapmaM HAJeIOHCHOIO ITHRJIA.

HHprBHBHHe 06pa3onaﬂma paHHeKaJ’IenOHCROPO MarmaTmsMa cocpemoro-
gersl B Bocrounoit some Iloxsgpmoro ¥pama. 3ecs k HAM OTHOCATCA RBapIe-
BHIE JMOPHTH, MEKPORIMHOBLEIE ¥ MHKPOMErMATHTOBLIE I'DAHWTHI, CJIATAIOIMEE
PAHHEODIOBUKCKUNE  HOMAPHOYPANBCKHE  TUOPHT-TPAHMTHEIA  KOMILIGKC.
B Samammoit zome IlosmspHoro ¥Ypalza HOXYyY9HJIN PacHpOCTPaHEHHE CpETHe-
TO3THEODJOBUKCKHEE M3BAXOMCKMI aHAe3UT-083AIbTOBKI W MANIYAHHCKEA
JAMaPATOBEI KOMILIEKCHL.

Juoparet m pazmoolpasHbie TPAHATH TOJADHOYPATBCKOT0 KOMILIEKCA
CBA3AHBI BO BPEMeHH H B IpocTpaHcTBe ¢ ¢opMmuposanmem Ilomapmo-Ypans-
croro moguatng. Jaa mmopmros mabiiomaerca UpeAmoYTHTENbHAF TPOCTPAH-
cTBeHHad CBA3h ¢ mepupepumeit Xapbefickoir m MapyHreycKoH O0CTDPOBHHIX
CTPYKTYp, mpemcraBisomux Agpo Iloxapuo-Ypanseroro mopuatag. B acco-
NEamii ¢ HAMA HePeKo HaXOmATcsA Menrue Tena rabbpo m rabbpo-gmabazos.
AGcomoraeit Bozpact rpannroB 520—460 mam mer.

IlomaBusAmINas 9YacTh HEPEUMCIEHHEIX WMHTPY3UBHHIX IPOABIEHHHA Tpes-
0TaB/IeHA KPYUHBIMHA COTJIACHBIMH 3ajiefaMH HIH 06p83YBT CIIO/XHBIE 30HBI
urbernnit. [lokazarencHa OTIETHUBAA MPHYPOICHHOCTH TPAHHTOB K KPYIHBIM
DOMEePEeUHKM aHTHKIUHATBHKM cTpykTypam — Coberoit, Jlomror-IOranckoit
H gpyraMu, chOpPMEPOBAHHEIM HA MecTe mO3KHEOAHKANBCKEX DONEPeTHBIX
nporudon.

MurporIHHOBEE TPAHUTEL IO CBOEMY COCTABY OTHOCATCA K KalHeBO-HAa-
TposeiM. Hambosee wpymmsie Tema TpaHmToOmAOB o0mHapy/KuBawT cybdasosoe
crpoenne. K umcay pamHuX mnpeobpazoBanmil OTHOCATCA MENKO3eDHUCTHE
rubpunHEle TPAHOJUOPUTH W MHUKPOJMODPHTEI, BCIEe] 3a KOTOPBIME Clelyer
BHeJPEHAE KPYOHOZEPHUCTHX TpaumroB. B Tpersio cybdasy dopmmpylores
GFEMAN TPAHHET-aIIRTOR B AMIATOR, CTaHOBJIEHEe EHTP}T3HBHBIX TeJl CONpPORO-
JRIAETCA NIMPOKO PA3BHTOH RaNHIIIATH3ANMedl KAk BMEIMAIONUX TOJN[, TaK
B caMmX CPaHETOB.

IToanEme wWHTPY3WBHEE MNPOABIEHHA DAHHEOPAOBHKCKOI'O MarMaTH3Ma
IPeNCTABIEHE MUKPOIETMATHTOBHIME Tpamuramu. C HMMH CBS3RBAaeTCH INU-
pOKOE pa3BUTHE CePUIUTH3ATUM ¥ OMOTUTHAANWEA BMEIIAOIEX TOJNM,. OJTH
TPAHHTH CIAralT KUK W HeGonpmue mToxoobpasHme Teaa, mepecexarmue
MHEKPOKJIMHOBHE I'DAaHATH, ¢ KOTODHMHA OHM BCETIa HaXOAATCHA B TECHOH acco-
umanum. XapakTepuol 0c00eHHOCTHI0 WX SBIAETCSH MOBLINEHHAS TIET0THOCTD.
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Cymma OxmCIIOB Kadwmsa m Hatpus pocrmraer 8.5—8.7%. Ilo cocrasy m yeao-
BUAM CTAHOBIEHHA OHU OTHOCATCA K CcybmmargopMeHHBIM IIOCTOPOTEHHEIM
ofpazoBaHUAM, (OPMHPOBAHEE KOTOPHX CBHAETENBCTBYET O JMOCTATOTHON KOH-
conmpanun IlomAapHO-YpaasCcKoro AaRTHHIMHAILHOTO NOTHATHA K MOMEHTY
BHEIPEHUA TPAHUTOB. )

Havsxoiickuil angesur-6a3aIpTOBME KOMINIEKC DPA3BHT B0OAH BOCTOYHOI
rpapurns JlemBunerolt cTpyrTypHO-QOpManHoERONl sonsl. PacupocTpanenme
€ro ¢ BOCTOKA OTPAHWYEHO LJTABHEIM W 3amagusM THyOHHHLIME pPazIoMaMH.
Amanormansie 06pazoranmda orMmedawTca B mpepenax xp. b. Haunygsiacrmit
H Vzpaxoficknil, rae MOMHEOCTE (¢ y3uBOB, BXOIAMUX B COCTAB M3BAXOHCKOM
ceutsl, pocrmraer 700—800 m (Oxormuwom, 1968a). 3mecs aror woMmmexc
o0HADY/RUBAET TeCHYI CBi3L ¢ mepudepudecRuME dacTamu MaHuTanspr-
CKOTO, ¥YCBAaTHHCKOTO m (9eHBIPACKOTO MONHATHE. B cocTaB KOMIVIEKCA BXO-
AT kar sddysusHad, Tak mw ImnabmccanbHas Qanum.

Odhdysusuas danua o6pasyer MHOTOYHCIEHHEE TMOKPOBHI Amabaszos m Ga-
BalbTOBEIX NOPQUPHTOB; peske OTMEYanTCs TpaxmbasalbToOBREIE W Tpaxm-
anpesuToBHe mopdhupure MomuocTso oT 1 o 10—15 M, epepm KoTOPHIX BCTpe-
qTa0TCA TPOCTOH W JIHHAH THPORIACTHICCKHX M ocamouHsix mopox. Homarma-
rugaeie Tadbpo-amabasst m accexcmronsie fuabassl craralorT Jaliku W miIacTo-
obpaansie Tesa MomuocTsIo 1o 100 M npm naune go 2—3 k. Tlopoaer adpdysme-
Holt Qanml KOMIUIEKCA OTIHYAIOTCA HUSKOH KHCIOTHOCTHIO IPH JIOBOIBHO
BHICOKOM COflepyianuu miesodeii. Ilo COBOKYOHOCTH UPH3HAKOB OHM, C OJHOR
CTOPOHB, OINM3KW K TPammaMm, ¢ Apyroit — k GasanmpramM aHIesUTOBEX U Jarke
0nmEBEH-0a3aTBTOBHX (opMarmii.

Cpennuii ra66po-muabas runabuccanbioii Gamuuy HTOTO ROMILIERCA IO CO-
AepskaHmio 0ONBINMMHCTEA OKMCIOR BechbMma OGIm3or K oXmBHHOBOMY OasaasTy
KOHTHHEHTOR, OTAWIAACH OT MOCIAETHET0 TOTbKO MeHbmEM cojep:ranneMm K,0.

Iadimypeacknit runapurossit wommaexce Ha Ilonsprom Ypaae pasmema-
eres B mpefexax xp. b. Haiinyamucruit, Mssaxoiicknit u 8 6acceiine p. Jlemsar.
37eck OH CBAzaHm ¢ 30HOI 3amagmoro TayOmHHOTO paslioma, OTAEIANINETO
Momapuo-Ypanscroe momEaTHE OT UENN MEJKHX TOTHATHH SamajHON 30HEH.
YeraHaBIuUBaeTCSA TAKMKE UPHYPOYEHAOCTH KOMINIEKCA K IePHQeDUTCCKUM
gacram Maruramupmeroro, Yesarunckoro n Ouenmpucroro mogaatmi. H ce-
BePY IHUIADPUTOBHIT KOMINIEKC KOHTpoampyercs 3omHoii Hapexoro pasnowma,
4 K 0Ty — pasjoMaMM, DA3BUTHIMU 10 BOCTOYHOMY KDEIY JleMBHHCKOTO
AHTHRITHOPHA.

IHalinyAWHCKHI JIEIAPHTOBLIA KOMILIEKC  LIPeICTaBlIeH JaBaMm Tpaxu-
JIHDAPATOBOT0 W IHIAPHTOBOrO COCTABA, 4 TAKH#e BY.JIRaHHIecKuMu OombGamu,
Ty(oJaBaMd, KIACTONABAME, HKCEHOKIACTOMABAMHM, JaBOOpeRunAME, KpH-
cTammo- u amroxpuerammoraactugeckmym Tyamm. Illmporo pacopocrpaHens
preTpysmBuLie . cyOBynaxanmueckue o0pasoBaHUS — TpPaHUT-TOPHHPEL,
IPaHOCHEHUT-TOPOHUPE, (Perb3uTOBRE W TpaxuimnapuToBeie mopdups. Mop-
dororuvTecKkr OHM NPEJACTABJEHE IITOKAMHE, HEKKAMH H JaliKaMm.

IToponsr wommmerca obaagaloT MOWHKEHHON KHCIOTHOCTHIO, ITOBHTICHHOIT
RallleROil IMETOYHOCTHI0 W RENe3HCTOCTHI) 10 CPABHEHHIO CO CPeIHEMH TH-
namm mo P. Jlerm. B To sKe BpeMsa OHH XaparTepH3yIOTCA IOHIKEHHEIME
COTepAaHEAMNA Kalyd B TUTAHA IPH CPABHEHUH ¢ TumapuTamu GegaMeTbCKoIL
CBHTH, CHHXPOHHHIMH JHOAPHUTAM MaJIUMHCKOTO KOMILTEKCA.

B nozgmem cmiype—JeBone B mpeienax JIeMBHHCKOH CTPYKTypHO-(a-
IUATbHOM B0OHEL B VCIOBHAX HEKOMIEHCHPOBAHHOTO OCATROHAKOIICHUSA
dopMEpoBaNca TeMBHHCKIN 6azanbT-muabasoBEil KOMIIEKC, a B 3alaiHO-
Ypanecko#r B0He B YCIOBHSAX KOMIEHCHPOBAHHOTO OCATKOHAKOIVICHHS —
BepxHeneaoperuit rabopo-LoJepuTOBEH KOMILIEKC.

JlemBuHeEmT GazaabT-iuabazoBhil KOMIUIEKC TPEICTABIEH TOPONAMH KAk
s ysusnoil, Tak u wATpysuBHO damuii. Idhdyausnas panua, BCTpPeTANMAACH
BeckMa pegko, obpasyer manomomuse (10 25 M) noxpoeu xuabazon m 6asaib-
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Tossix mopdupuros. Ilopoms MHTPY3MBHON (alui CAATA0OT TAfKH W IITACTO-
obpasnsle Teaa MomHOCThIO 1o 50 M.

O6pasoBannsA JTeMBHHCKOIO KOMILIEKCA B cpe,u;HeM XAPAKTePHAIYIOTCA IO-
BHIEHHBIME KUCIOTHOCTRIO W COEDIKAHHEM IHemodeil, 0c0OPHHEO A MelaHo-
KpATOBEIX pasHocTel muddepermmaros. [lo COBORYmHOCTH NPU3HAKOB OHH
OMuaKM K TpannmaM JPeBHHX IIaThopM.

BerHelIB‘IOpGRHH ra66po-710IepUTOBEI KOMINEKC PA3MEN[aeTca B OCHOB-
HoM B paiione Bepxneii u Cpepueit [Tegopsl @ IpefcTaBIeH HCKIIOIETEIBHO
HATPY3HBHOH (anmeil. SHAUATENLHO peske DOPOLE KOMILIEKCA OTMEYalTcs
B Ilpmocesoit some Cemepa ¥Ypama. lmrpysuBmas ¢ammsa, pacmomarasick
B MeCTaX IepecedeHds pasmoMoB, obpasyer corTiacHHe IaacTo00pasHEe 3a-
aesku (IPOCTEIe W MHOTOSIPYCHEE), peike naiikm. Vmorjga BeTpedaioTCs XOHO-
auTooOpasHEe 3amesku. Bee Tena, 3a MCRIOUEHHEM MaJTOMOIIHEIX, B TOW WIK
unoil crenenn fuddepennuporansr (croadosermit Tum). [lawaa Ten ronebuercs
OT HEPBEIX COTEH METPOB H0 D5 KM, MomHOCTE 0T 2—5 M mo 100—250 m. Ilo
CBOMM 0COOEHHOCTAM IIOPO/IE KOMINIEKCA O9€HL CXOJHHL ¢ malixolickumm rab-
Gpo-muabazaMu W TUKpuT-Eabazamu.

Cpepnmit XAMHIECKHUII COCTAB MOPOJl BEPXHEMEIOPCKOT0 KOMIJEKCA OYeHb
0/Im30KR K COCTaBY CpejlHero Tpamma ApeBHEX miaaTdopm. BeckMma HeamauuTedh-
HEE OTIHUUSA BAKIOYAIOTCH B MOHH;KEHHOM cofepsanmn Si0,, TOBEIIEHHOM
MgO m bonsmeit ponm Fe,0; B cooOTHOIIEHUE jKejTe3a, 94TO CBOKCTBEHHO MOJIO-
JIBIM TpanmaM.

Fepuuacruil NUKI XaparTepuayeTcs HOBOH aKTHBH3ANumel MarMaTHYeCKOR
JAeATEIbHOCTH, CONPOBOKIABIIEHCS IMMPOKAM PA3BHTHEM MeTACOMATHIECKHX
u MeTamopduueckmx mporeccoB. B Ilpmocesoil 30He B oblacTAXx HpPeMMymecT-
BEHHBIX HOTHATHEE QOPMHDYETCH KOMUMCHUII TDAHNTONIHEI KoMILiexke. Bpema
er0 CTAHOBIIEHHA OXBATHIBAET He MEHee TPeX 9TAmoB, BRAYAA W 3ABePITAIII
gram TePHEHCHOTO IUKTa, ®orga dopMupyercs meqopekmin 06asalbTOBHT
KOMILIEKC,

Hosxumermit I‘p&HHTOH}IHHH KOMIIIEKC Ha HPHHOJIHI)HOM Vpame B 0CcHOB-
HOM pacupocTpamen cpeim pudeilckux OTIOKeHWE B oceBod uwactm Jlanwma-
cxoro amruxauropus. Hopomsl kommnexca caaraiT CcaMOCTOATENbHEE Temxa
mromaneio 7o 100 km? nnu maxoparca cpenm Goxee npesnux maceuson. Muorma
MeJIKHe MAaCCHBRL pacﬂonaran}'rc;{ BOOJIEL pPazjJoMOB B HPBIABAX KPYIOHBIX
CRIANOK.

@opMa IpaHETOMIHEX MACCHBOB Yamle IIacTo00pasHasa, peske HeIpaBH/Ih-
nas. OBGHYHE OTHOCUTETBHO Y3KHE KOHTAKTOBLIC OPEOJE! (DOTOBHKHA, IPAHATO-
rHEICH, MHTMATHTH, TPAaHHTHAMPOBAHHLIE CIAHILH).

I'panm‘ht nMenT aKTHBHBIE HHTPY3HMBHLIE KOHTAKTHL C OpI[OBHJ{CREMI—I oT-
TOHECHHAMMA H, HO-BAJUMOMY, (ﬁOpMHpOBaJ’[HGb B CBA3H ¢ DOCTEOHCONBIAITHOH-
Hoit akTHBH3alUmWel Gafikamum Ha pasuEX CTAgUAX TEPIUHCHOTO, 4 BO3MOMKHO,
i ramegoncroro nurxoe (Qummam, 1971).

Oupenenenua aGcoM0THOTO BOBPACTA MOKAZAIH [(BE TPYNNLL BORPACTOR —
B mpefenax 380—340 m 300—225 mam mer (@mmmam u mp., 1969).

B cocrase maccuroB npeobmamaroT OBYCHIONAHEEE W OHOTHTOBEE T'DAHHTH
(rnapuas waTpysuBHAaA (anua); rEOpuUBHEbE TOPOAE GANAT SHIOROHTAKTOB —
HBﬁp]IBBbIB OHMOPHTHEL H TDAHOOHOPHTHL.

Ha Ilonaprom ¥Vpale TpapHETAME 9TOTO KOMIIEKCA CIOKEHLI MeIKHMe miaa-
cToo0pasuEe Telxa, HEPeJKo IeDeceKalomue PAHHEOPTOBHKCKHE T'DAHMTEL
0. E. Monnaranuessim (1969) yrasmpaiores mepecesenusi PO30BEIMHE T'DaHH-
tTamMu Tabbpo-mmopmToR Tophl Macio, AN KOTOPHIX JOCTATOYHO YBEPEHHO
YCTAHOBIEH CPefHe-II03THE/IeBOHCKAI BO3PACT.

ITo rnaccupuranmm A. H. 3asapnnxoro, TpaHETH KOKUMCROTO KOMIIEKCA
OTHOCATCA B OCHOBHOM K KJIAacCy TpaHATOB, mepecHmenHmx Si0,, K Tpynme
rpapAToB, Goratmx mexouamu. Or reprmuckumx rpasumroB IOs;xmoro m Cpern-
Hero Ypama oHm otamuatorca Gomee BricoxmM cofep:kanmeM SiQ,, JelKoRpa-
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TOBOCTHI0 M HNOHW/KOHHOH IMEN0IHOCTHH. OT IpaHMTOB CalbHEPCHO-MaHbXAM-
G0BCKOTO KOMILIEKCA X OTIMYAeT MOBHIIeHHOoe cofiep:xanme Si0, # mMersmee
Ti0,, Al,0,4, Na,0 u FeO.

C rpamuTOMTAMH KOMUMCKOT0 KOMIUIEKCA CBSI3AHEI IIMPOKHEE IPOSBISHAS
THEBMATOIUTO-THAPOTePMANFHOI0 MeracoMarosa, olyciaoBuBmme riayboxme
npeobpazoBanma BMEIMIAIONIUX OCAITOYHEIX W BYIKAHOTEHHBIX IOPOS M TPAHH-
TOHJOB KaK CAJIBHEPCKO-MaHbXaMOOBCKOIO, TAK M KOKHMCKOIO KOMIIGKCOB.
Haubonee arTmBrHO 3TH IPONECCH TPOABIANNCH B JOKATBHHX TEKTOHHIECKH
OGJIaﬁJIBHHHX yqac'rﬂax, B I[pHKOHTaI{TOBHX JacTAX JPeBHUX MaCcCHBOB, Jame
¥ KOHTAKTOB C OCHOBHHME mopofaMu. MeracoMaTuuecKue mopojibl IPHBHOCHIN
MOTMOIHATEIBHE® MAKPORIEeMEHTH WIH CHOCOOCTBOBAIH WX Hepepacipeene-
HHUI0 W3 MePBHYHHX MUHEPAIOB BO BHOBEL 0Opasosamuie. Ilo Beelt BuouMoCTH,
TEePMOMHAMAYECKOEe BOSMYIIEHHE Te0JMOTMIeCKHX 00pa3OBaHMWE B 3THX 30HAX
IPUBETO K PasBHTHIO I'eOXMMHIECKAX HPONECCOB, OJM3KHX K IOCTMATMATH-
uecKuM (MEUKDPORIMHEABANMA, AIb0NTH3A0MA, OKBAPIEBAHEe ¥ TPeH3eHm3aud,
CepUNUTHBANHA, TO3JHEe OKBAapIeBAHWEe), HO XapaKTePUIYIOMUXCH BHATH-
TEABHO GOJILlIlBﬁ IIATEILHOCTBIO Pa3BHTHA, PEByJIBTaTOM aTHX IIPOI(SGGDB
ABAIOCH 00pasoBaHme Tak HAa3hBaeMHX MerarpaumTos Ha IlpumonspmoM
Vpame, gacro OGmmskmx k amorpammram Beyca (QPmmmanm m ap., 1969).

Ha Tlongprom ¥Ypame, mo muenmio @. P. Amensnura (Amensnma m Jp.,
1967), meTanbHO MBYIMBIHETO TaM BTH ABIEHHS, [pPeBHHE TDAHHUTH B Pe3yilb-
TaTe HATPHeBO-KAJHEBOr0 MeTacoMaTO3a HCOBTAJH OOBTOPHOe IJIaB/JICHHE
" paapac’raﬂne MacCHBOB 3a CUYeT OHHOBPEMBHHOﬁ rpamrrmaunn BMETIam0-
IEX OOPOJ. 9To IPUBeJao K GOPMEPOBAHEIO TPAHUTONONOOHEIX MeTaCOMATHTOB,
940TO CBABAHHEIX TOCTEIEHHRMI [EpPexojaMm ¢ JPeBHUMH TPaHATAME.

MerarparuTsi 61E3KH 110 COCTABY K METOYHHM IDAHATAM MM K ATACKUTAM.
XapaxTepHoil 0COOEHHOCTHIO IOABMBIIAXCA BTeCH METACOMATHYECKHX IIPO-
1eCCOB ABIAETCA OTYETAMBAA CBABL WX ¢ KPYIHBIMU IMONEPEUIHEIME AHTHKJIH-
nagpHEME cTpykrypamu — Cobexoit m Jloaror-IOramckoir. B mpegemax ux
JOKAIH3YIOTCA He TOJALKO l]OS]IHe]IaJIeOSOﬁGRHG, HO ¥ IJIaBHadA MacCca paHHe-
OD/IOBHKCKAX TI'PAHUTOB.

Tarkmm 06pazoM, B cOCTaBe KOMEMCKOTO KoMIniexca (mpasmibuee OGhro OH
BEIIEJIATh KOMKHMCKHEN PAN TPAHHTOHTHBIX KOMIIEKCOB) BEIIEIAIOTCA CaMO-
CTOSITeNBLHEIE MHTDPY3WBHEIE TEJNA CpefHE- W TO3/[HEIAIe030HCKOT0 BO3DAcTa
I WX PA3HOCTH, UBMEHEHHBIE METACOMATHIECKUME TPOTEccaMu (MeTarpaHmTh),
nponyxTel npeobpasosanusa Oofee OPEBHEX TPAHETOR W BMEIMAIMEAX HX
mopof (MeTarpaHUTH W TPAHHTOMOJO0HBIE METACOMAaTHTEHL),

B OGHIGM MarMaTHYeCKHe W MeTacoMaTHYeCHHEe IpOIecChl 3aTOro BPEMEH'H
HMEIOT gepTh cybnmardopMeHHEIX, .uT0 00BACHAET WX HOBHOICHHY0 IIENI0HT-
HOCTb.

ITo cBomM CTPYKTYpPHHIM CBA3AM U TeHE3HWCY ONHUCHBAEMbIe T'PDAHHTHL OTHO-
CATCA K BHEMeOCHHKAMHAILHEIM 00pasoBaHmaAM, KOTOpHE, IO MHEHHIO
10. A. Kysnermosa mw A. fI. Aummua (1967), sosuukanT BeaecTBUE OMKEBIE-
HEAA KOHCONMIUPOBAHHEIX CTPYKTyp. DopMupoBanme UX, mo-BATEMOMY, OBLIO
CBABAHO ¢ TO3JHENANEO30MCKAM MarMaTuamMoM o0IacTeil, PACIOIOKEHHEX

Puc. 4. Csonmana pmarpamma (mo A. H. 3asapunxomy) MarMaTA9ecKHX IIOPOJ ceBepHOM
qacti Ypaiaraycckoro mogaATas. (Cocrasmm B. A, Tloapma).

BapuannonHke nuaEd: | — wylisnncro-Iokypeunckan anabtasosad opMamma (mmwxHwil—cpenaeif pr-
dell?); 2 — mambEHCKAA (OYeHBWpHCKaf) AuadaszoBas (opMamma (BepxHmil pudeil—amwEEE KemOpuii?);
3—d4 — cyOBynkanndeckan darnma Tpaxuangesuro-Gasanakrosod dopmanmm (3 — Oaccefim p. Hawrw,
4 — Boxopasmen pexr B, Iatoka n Baarmpa); § — mapaEyscknil raG0po-gHoprToBei KOMIJeKe; 6 — J10p-
nemnedickan TpaxmannesnTo-Gasankrosan Gopmamns (Cm—O0?); 7 — @apAXolickad anaeanTo-0asaibToBAs
opmatua (0); 8 — CHBATHHCHO-MAHAPArCHKWA radipo-MOHTIOHATO-CHEHHTOBLIE kommoaeke (Cm—O?);
9 — BepxHemeyopeknal  rabbpo-gomepHTOBHE kowmmieke (D,); 10 — nafixoifickr#l rabOpo-guabasoBHi
womnnexe (D?); 11 — nemBuHcKAA AHTeauTO-Gasaneroban opmauna (D); 12 — canbHepeKO-MaHbXaMO0B-
CEHH rpaHOIHOPHT-TPAHUTHELE KoMnaeke (Cm,); 13 — KOMUMCHKNRI rpaHUTORIUEA KoMOneke (D,?); 14 —
MaNmMHCKAA Junapurosad gopmanma (Cm,); 15 — gopmauuﬂ fGasanbToROHEX runepbasuros (0); 16 —
nafinyasHcKO-mabaxolickana dopmamua (0).
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samajiHee u pocroanee llpmocero# obmacTu. MarMarmdyeckne MpOABIEHHA B WX
npefenax ABIANACH UCTOIHHKAME PACHPOCTPAHEHHA METACOMATHISCKUX (II0-
HIOB B KOHCOJNUAMPOBaHHEE CTPYRTYpH [Ipnoceroit obnactm ¥Ypama. O6 arom
CBHJIETEABCTBYET NPEIIOITUTENbHAA NOKANHM3ANUA CPEeTHE- W TO3JIHenalieo-
30MCKHX METACOMATHTOB BJOJb 30H KPYOHAX CyOmmporTHHIX AedopMaini,
CAYHEBIINX TYTAME ODOHUKHOBEHHS TEPMAJbHBEIX pPacTBOPOB.

Ilegoperuii 6a3aIbTOBEA KOMINIEKC COXPAHUICH NHINb B HEOOIBIMUX MYlb-
Jax, BHITAHYTHX B BHJE HEOOYKE K BOCTOKY OT I'pPAALl epHEIIIeBa ¥ Pacmono-
JKeHHBIX 10 06e cTopoHs or mogEaTHA Yeprosa. Hommiexc mpejicTaBieH B oc-
HOBHOM nopojpamu sdysusHol damum, clarawmumn ABa moxposa. Momuoers
BepXHero noxposa mameHsaerca ot 16 go 37 M, a AmkEero — ot 1—2 M o 12—
14 m. B crpoenun noxpoBos, no nanutm H. . Tumonnua, oraeraunso Habnio-
IaeTca dYepejloBaHme MHUHJaleKaMeHHHX u adammroBeix Oasansros. Cpepnmit
cocTaB IIOpOI(' Oed0pPCHOr0 HOMIJIeHCa GOOTBETCTBYET HOPMaJIbHOMY paAny
6asansT—angesnTo-6aszansr mo P. eam. Ilo meTpoxmmugeckuM ocobeHEOCTAM
oHm OJIM3KE K TpammaM MOJOABX mIaTdOopM H B 3HAYHTENHHOW CTEIEHH OTIH-
9apTcA OT TPANmoB ApeBHEX mmiaardopm:

Taxmm obpasom, B mpegenax mpmocepoit sactm [Ipmmomaproro m Ilonsp-
HOTO Ypaia HA PasHHIX STAmAX PAsBHTHA MMHPOKO OPOABIAIHCH MAaTMaTH-
JecKHe OPOMECCH, npuBefmme K QOPMUPOBAHHIO Pa3HOOODABHEIX accommarumi
MarMaTHYeCKUX Nopoy 0Aa3adpTOMAHOA W TPAEMTOMJHON Tpymm QopMarmii,
349aCTYIO XaP&RTG]}H3y1UﬂIHXCH KOHBBPPBH‘THLIMI[ npusHaKaMW.

Jeranbuslit aHAIM3 CPEJHHUX COCTABOB TOPOA ¥ BADMANMOHHHEX IHEHMN
OTHEeABHEX KOMIUIeKcoB, BunomHenamii b. A, Tongwasiv, mo3BoaseT BEA-
BUTH UX Tereporemmocts (Taba. 2, pme. 4).

Ocobble TOKaJbHEE YCIOBHA Ha PasHHX ydacTKax B mpefenax GoJee mam
MeHee eJUHHX CTPYKTYPHO-QOPMAMHOHEEX 20H IPefoNpefenin o HOBPEeMeH-
HOe WOMBIeHHe MarMaTHYecKEX o0pasoBaHWMl pasImIHOi (OpPMANHOHHOU
OPUHANIEIKHOCTE W PA3NAYHOR MEeTAJIOTeHHIECKOH CHemalA3anum.

OCOBEHHOCTH 3HAOTEHHOH METAJJIOIEHHH
H OBIMHUE 3AKOHOMEPHOCTH PA3BHTHA
PEJKOMETAJIbHOM MWHEPAJHU3AIIMN

B mpepenax [eatpansio-yY parsckoro NOTHATHA B MOJISPHON W IPHIOISIP-
HOH ero 9acTH € MarMaTudecKUMm (POPMAIMAMH CBABAHEI MHOTOYMCIEHHEIE
DPYOOLPOARIEHUA jKejle3a, Me[QWm, CBHHIA, Boab(pama, Mmonmboema, oxosa,
BECMYTa, PeJKHX METalsioB, Qropa, Oapmsa, Xpmaotwa- m Tpemoamr-acGecra.
Pesxe ormemarorest mposBienus cepefpa, 300Ta, MEIOBARA U APYIHEX PYAHBIX
moNesHHX mekonaeMux. OcHoBHEE 0coOEHHOCTH TIaBHHX THUOB 3HIOTEHHOH
DPYAHOI MuHepaJIW3aNuH IPefCTaBieHs B Tabm, 3.

JoBOABHO OTUETIMBO YCTAHABIMBAETCH, 4TO HofaBisiomee GOILIIHHCTBO
HM3BECTHHIX THIOB DYNHOH MEHEDATH3AIWU, B HEPBYI0 09epefh pPeIrOMeTalb-
HOM, OPMHPOBATOCH B Pe3YIALTATE THAPOTEPMAThHO-METACOMATHYECKO Iepe-
paGOTRE PasIHYIHBX mopony B repOiHCHEAE 3Tallbl Ra.‘IBII;OHO-I‘epHHHCROI'O TeH-
TOHO-MarMaTmdeckoro Huraa. [Mx ofpazoBamme OpOMCXOAHMIO OpPEHMYINecT-
BEHHO B MO3/[IHEODOTEHHHIN W TOCKecKIamuarhit (momymiaatrgopMeHHEN) TeK-
TOHO-MaTMaTHYECKUH Tall, XAPAKTEPH3VIOMUACA NMWPOKHM IPOABIEHIEM
AU3BIOHKTABHOH TeKTOHAKH. 4

C dopMmpoBanMeM HIJKHENANEO030ICKOr0 IepPIEHCKOTO KOMILTERCA T'DAaHE-
TOMJOB CBA3AHE DYTONPOHABIEHHA BOIbPpaMa, MonubpeHa, HHHKA, CBHHNA,
MeH, 0J0Ba, a ¢ XapaMmmpiickuM rabbpo-mrarmorpaHETHEIM B CHBATHHCKO-
MaHaparckuMm rab0po-MOHNOHHUT-CHEHWTOBEM KOMIUIEKCAMEA — DPYIOIPOARIe-
HES Mefm, jkenesa, peme cepedpa, NMuAKka W CBuHINA. ['eHeTHYECKHE CBA3H
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Tabaouna 3

OcuxoBrEle THIH PYIHOH MEHEDaAN3AUN B COBEPHON YacTA Ypama w ux ocobeHmEOCTH

Xapaxrepuble ocofeHEHOCTH PyAHON

BepoATHAA CBAZE DYIHON MHHEDANHIALHA

Tum pyanoit MuHepasusauic MITHE DaTH3a I[HI € MarMaTwiecKuMH HOpMAaTHAME Mpmmeuanie
lemaTnroBas W reMaTET-Mar-
HETHTOBaA:
a) moagHeMarMaTHUYeCKHe DY- Brpannesnas  MarHeTHT-THTAHO- Jloranuayercs B mopojax HDapHYK-
JONpOABIeHAS MarHeTHT-amaTHTOBad  MHHepanusa- | ckoro rab0po-AmopHT-TPAaHOTUOPUTO-
nos B rabbpommax BOTO U CHBATHHCKO-MAHAPATCKOTO Tab-
0 pO-MOHIOHHT-CHEHHTOBOIO KOMII-
JIeHCOB _
§) cKapHOBEI® DPYAONpPOARIIE- Pypguas BRpamienuocts W Meraco-| CxapHOBME pyfonposBienusi cBf-| PygonpoABienus  IPynnapynoIca
HEA MATHYECKNE TeJNa B OCHOBHBIX H Kap- | 3aHH ¢ HH/KHEINANe0z0HCKMM XapaM- | B Ipefeisax [OyTH, OKalMIAIOMEH

B) THAPOTEPMANhHO-METaco-
MaTHYeCKHE DYLO0UPOABIEHUA

XanbKonepHATOBAA U XalbKo-
nupar-G6opEATOBAA

0OHATHEIX HOpOJax

MaruernT-reMaTATOBAA MIHEPAJIH-
3alMA CcPeJH PasHOBOBPACTHHIX BYI-
HAHWTOB KHCJOTO T OCHOBHOTO CO-
CTABA ¥ HA KOOTAKTe ¢ KAapOOHATHRIMA
TOPOTaMH

BrpanierHOCTE W HPOKAIKA B Me-
TACOMATHYECKY HBMEHEHHHX I0pPO-
pax cyGmarpysmBHOH (anmuwm mnaiimy-
JNIBHCKO-A3BAXOACKON ¥ MaJATHHCKOR
dopManuii, 3aMerarnuX CPeil 0CHOB-
vHx sbhdysasos. Munepanbase acco-
IHANUA: XaTbKOTHPAT, GOPHAT, XaIb-
HOBHH, PerKe aPCeHONMHPHAT, IAPPOTHH,
TaJIeHHET, NHPHT

TalicKEM Ta66po-mIarHorpaHETHRM
romounexcom Ilossproro VYpana

l'eseTHTeCKE CBA3AHN ¢ CHBATHH-
CKO-MaHaparckuM rab0po-MOHIOHAT-
CHEHHTOBRIM KOMIIIEHCOM. HGTO‘IHHR
JKeme3sa — OCHOBHEIE IIOPOARL, H3 KO-
TOPHX OHO BHIHOCHIOCH HOK BAHIHUEM
HHTPY3Hi

TenerHYecKne CBASH HEACHH

ceBepo-zamafiEy0 dacTe JlaGopos-
CHOTO JKeCTKOTO BHCTYIA; CPegH HHX
nanbonee maydensl IOmp-flrmucroe m
Tanefeiickoe sieme30pygHEe MeCTo-
PO IeHIA

Banrmpcroe m Kaposoe pypompo-
ABIeHHA, paionm xp. Mangs, Topw

Manaparm, pex Xaporm, B. Ve
H Ip.

Pypouposasnenun Bopozoscroe,
Bonrmeosepuoe, XaujsImopcKoe,

JlamuaBoykcKOe M OP.



TatGamma 3 (upogoinKeHus)

Tun pypHOll MEHepamA3aluy

XapakTepHbie 0coDeHHOCTH pPyRHOMN
MHAHED AJH3ATHTE

BepoATHAd CBASH PYOHOH MUHepalusau
C MAarMaTHIeC HIMIT q]DpMEILIHﬂM“

I pumesanne

HonaMeranindecKkan

Pynonpoaemenus sonbfpama,
MonubieHa, OJIoBa, BUCMYTA,
"unoGna

I'panuTononofELle MeTacoMa-
THTH H MeTArpPaHHATH ¢ aKNec-
COpHOIl pefKO3eMeNBLHOH MHHe-
panmsanueii

Ilponmiurosasn

Konyegagnas

Mupoduaanroran

Pymonposeienus GapuT-rajeHuTo-
BOii, cdasepur-raJeHuToBOll, Tame-
nar-chanepur-hroopuToBoil, cdare-
PUTOBOI, MarHeTHT-c(aIepHTOBOIL,
U PUT-OHPPOTHHE-CHATEPHATOBOIN MII-
HEpaJbHEX acconmanmii. I'emermde-
CKHE THIH 0T DHeBMaTOIUTO-THAPO-
TEePMAIBHEIX IO FHAPOTEPMAIBHBIX

BEpamiennble H JKHIABHEE PyIo-
OpOABIEHHA B TPAHHTOMJAX, JHIA-
PHTOBEIX NOpHHPAX M BMEIIAIONIHX
nopogax, 0o0MHO MHOTO(ABHEE, Te-
JIECKOIPOBAHHE®

HenpaBuisHE GOPMEL yuacTKH H
OOJOCH B  MacCHBAX IpDaHuTON/OB
¢ axneccopumeiMm Kouymdutom, dep-
TIOCOHUTOM, IIPOXI0OPOM, (UIFDOPHTOM,
MOAHGIEHATOM, KACCHTEPHTOM

ARTHHONUT-UOUSHT-ANBLOUTOBEIE ©
XJLOPUT-DIHUA0TOBRE IIPOIILIATE, PaB-
HOMEDHO OKBAPIOBAHHEIE, ¢ ITHPUTOM,
IMHPPOTHHOM, XAILKOIMHPATOM, & TaK-
e anaTaToM, cdeHom, reMaTHTOM

Munpnne XanpROIPAT-THPATOBEE
obpazoBanms

IMagkn  THPOPILINTCOIEPRAIIUX
[HOPOJ € ANYHHTOM, RAOJIHHUTOM,
MHOT[JA ¢ KODYHEOM, [AHACHODPOM,
KCEHOTHMOM, OOPHHTOM, IHPHTOM

IIpocTpancTBeHHO I TeHETHIECKH
CBABAHEI ¢ TPAHATOMAHMIME (opMa-
IAAMA, 0co0eHHO ¢ TPAHETOMIAMI
KOKMMCKOI'0 KOMIVIEKCA, a TakmKke
€ BYJKAHOTEHHEIME 00pa30BAHUAME
nainyAEHCKO-U3BAX0icKOH  auma-
paTOBOi (opmanun. BechbMa BaKHas
poib B (JOPMHPOBAHHK PYAOLPOABIE-
HUl HPHHANIERNAT IpoLeccaM MeTa-
MopduiecKoit MOBIIH3aANNE BECTRA

ITpocTpaHCTBEHHO CBABAHE C MACCH-
BAMII THIPOTePMAaIBbHO M3MEOHEHHBIX
IPAHUTONIOB, 00pasyA BOKPYT HHX
OTYeTIHBEE y3/ul, ['eHeTHIeCKAA CBASD,
YCTAHABIMBASTCA ¢ ePITHCKIMI 3Ta-
maMu MeTaMopguama

@DopMupoBauch B PeayibraTe IHj-
POTEPMAaNBHO-METACOMATHIECKOIE  TIe-
pepadoTKu B repIMHCKUE JTAUBL Me-
TaMopduama

ITponuiuTH3anuA pasBHTA PeTH-
OHANBHO W CBA3AHA € HAIOKeHHBIMIT
HOCTMArMAaTHIeCKIMH THAPOTEPMAaTh-
HEIMIT IIPOLeCCAMME

Pynonpoasnenus cpasausl ¢ 0pRo-
BHKCKOH cnmiur-guabasoBoii dopma-
et

IIpHypoTessl H METACOMATHISCHHA
H3MEHEHIINM JHOADHTOBEIM [mopdu-
pam, tydam mammuickoil QopMaiiEu

Ha IlpunoaspaoM ¥V pame: HCTORH
p. Manaparu, pyu. HKam-xam-Box,
p: Ilombs, BepxoBea pex XaiMmsl,
IMapuora, Hyssmop, MHasaxoiicxoe,
uerorn p. B. Yem

Boandpam-MonnGaenoBsie MecTOpO-
wuenna [lomxsproro Ypama, Topros-
CROE BOIB(HPAM-MONUOIEH-BHCMYTOBOR
MecTOpOKAeHNe, MHOTOYNCHEHHEE Dy-
DOIIPOABIEHHS

Ormewaerca B mpemenax” Xapama-
TANOYCCHOH Iempeccnn

Pymouposisienns 8 neroRax p. JImn-
Gern-10 m B Oacceiime pyu. Ham-kan-
Bos® (npuror Hocb-10)



¢ mafinyIs HCKUM THIAPATOBRM KOMIVIEKCOM, JOPMUPOBAHNE KOTOPOTO O3HAME-
HOBaJIO 3aBepmamue aTambl Oaiikanuy (pumbailkadbCKWA MarMaTH3M), ycTa-
HOBJIEHE JJIA IPOABICHAYN CBHHNA, IUHKA, cepebpa, 6apma m cmenmpmaeckoi
PeIKOMeTanbHON MEHepaamsanum. PegroMeranpHile METAIPAHUTE W TPAHHUTO-
nogobrsie ans6uTUTH 00pasoBATHCE B Pe3YJbTATE METACOMATHIECKHAX IPO-
mMeCCOoB, OMUMBREX IOCTMATMATHYCCKHEM (MUKPOKINHMSANNg, aixn0uTmzamus,
OKBapIeBanme W TpeiiseHU3alusA, CEPUIUTH3ANMA, HO3[Hee OKBapIeRaHIe),
¢ TOi JK€ MOCIENOBATeIbPHOCTLIO, HO 3HAYHTENBHO ¢ OoNpineil JJIWTENBHOCTHIO.

B cpefmefieBOHCKO-HIKEEKAMEHHEOYToabHbIe BpeMa (365—340 mam ner)
MPOABUINCEH MPOIECCH, B 06IeM IUTame OTPA;KAIONHNE PAHHIO0 CTAgWI0 HAu-
GoJiee BEICOKOTEMIIEPATYPHOTO THAPOTEPMAaIbHO-METACOMATHIECKOTO mpeobpa-
30BaHESA TPAHATOWIO0B — HX PAHHIOKN MEKPORIMHEZALNNIO W B MeHBIIEH CTe-
neHn ans0UTH3ANUIO, CONPOBOMMARMEECH (OPMEPOBAHEEM AKIECCOPHOL pefi-
KOMETAJbHOM MmHepanusanmu (MUPKOH, DHPOXA0D, (PePriocOHUT, KOIyMOHT).
Mukporanpnsanus @ als0uTH3ANUA OXBATHIH [JOBOIBHO IMHPOKHE YIACTHH
IpaHOTOUHEIX MACCHEOB X BMeINAOINUX Iopof. B meloM CpegHENeBOHCKO-
HOyREeRAMEHHOYTOJBHEIN ATAIl XapaKTePU30BalCi OTHOCHTEJIBHO BLICORWM
NOBHIMEHEEM TeMIepPAaTyPhl B OTOENBHEIX 30HAX, YT0 NPHBOAWIO WHOTAA
k mepemriapiermio cybGerpara. OcobemnHo BHCOKEM TEPMHUECKEM CHKAYKOM
COMpOBOMKAANCH 9TAN PAHHEN MUKPORIWHm3anmu. B psme yIacTKOBR TakmM
ofpaszoM (OPMEPOBANCS HEUAKOTEMOEPATYPHHH pPACIiaB aNACKETOROIO COC-
Tapa, HHTPYIUPOBABIIMH B OTHOKeHEAX o0omX CTPYKTYpPHBIX oTameil, JTo
OPHBOAUA0 K (OPMUPOBAHEIO Tes AXACKATOBLIX TPAHUTOB (AIeIbIEH ¥ Ip.,
1967; Ommman, onpma, 1967). Ilosnmee, B cpenmem xapbone (320—305 mun
7eT), TPORCXONHIA TPOLECCH OKBAPIEBAHNA U TPeli3eHA3aTuA, TIPOABIBIIAECH
HECKOIbKO MeHee MHTeHCWBHO, 4eM MHUKDORJIMHHBANWA M aIbdurmsamus, HO
Tag:e pocratogno mumporo. C sTEME mpoumeccaMm cBasaHo (opMEpOBaHHE
PeIKO3EeMEeNbHON W PeIKOMeTaNbHOl (B OCHOBHOM TaHTAI-HHOOHEBOH, BOJBY-
paMoBoil, ONOBOPYAHOHM M arneccopHoil GepminueBol) MmHepalm3amMil.

OrnuanTenbHON YepTofi CpeJHeKRAMEHHOYTONbHO-HAKHEIEDPMCKOTO 2Talma
(305—220 mum geT) ABIAETCHA IHPOKOE PA3BHETHE MPOMECCOB MYCKOBHTH3AMUL
(cepupuTHAATNYA) W MO3MTHETO OKBAPIEBAHUS, a TAKKE CMCHAIOMHUX UX DHIH-
repManbHEx mponeccos. Ilocnmenusas cragus mauboitee JumTedapHAs, HO TOIHOE
YCTAHOBNIEHAE BPEMEHW €€ 3aTYXaHusa 3aTPyAHEHO HaomeHHeM Ha pybexm
mePMH @ TPHACA HOBOH BeOemkm 6a3aapTOMAHOTO MarMaTmsMa B 3aypaibe
u Ilewopexoit pmempeccum, COTPOBOMKIABHIENCA HOBHIM IPEBHOCOM TeILIA.
Ilo reosorr9ecKuM JaHHHIM KOHEN 9TOH CTAH MOKHO OIpelelnTh OPHEMEPHO
B 240 mnau mer. Mumepanmsanus, chopMmpOBaHHAA B 9TH TOCIEJHUE HTAIEL,
nambomee pasHooGpasmas. QopMupyeTca TesHi PAJ PASHOTHIHHIX THADPOTEp-
MaTbHHX DYJOUDOABIEHHI W MECTOPOMKIEHUH (XPycTameHoCHHX, Bonb{pa-
MOBHIX, MOMEOIEHOBHX, BHCMYTOBHX, OMOBOPYAHEX ¥ [Ip.). KaK CyabOUIHEIX,
TAK W MaloCyNh(pUIHEBIX.

Wz BmmeckasaHHOTO BUIHO, 9T0 TePIOUHCKEE IMKJI XapaKTepPH3yeTcs
npeobaafaEmeM MeTaCcOMATHIECKNX W METaMOpPPUUECKUX IPOIECCOB, COMPOBO-
HIapmmxcs (OPMEPOBAHEEM PEIKOMETANBHON MUHEPANIUZANNA HA TEPPUTOPHN
CeBePHOI YacTm Ypaua. IIpm 3TOM OTIETIMBO BHAHO YBeJIWUYeHWE JIHTeIbHOCTH
TePIEHCKEX HTATOR OT PAHHUX K MOBTHHM:

a) MHRDOKRNHHE3aNma ® anpbmrmaamus; maxcmmyMm 350 mum ger (365—
340), mamrensHOCTH 25 MIH IIeT;

0) oxpapmeBamme m rpefisenmsanmsa; Marcmmym 320 mam aer (340—305),
TIATEABHOCTh 35 MIH JeT;

B) CepHTHBANWA ¥ MOB3[HEe OKBapmesamme; maxcumym 270 mam aer (305—
220), mamrenbHOCTh 85 Mam meT.

VBenmumBaeTcd W XPOHONOTHUECKHN WHTEPBAN NEPEKPHTHA STAN0B. ITH
nabmrofleHnsa TakKe coriacywtca ¢ obmeypanbexumu nasarmu M. A. Tappumc

21



(1968), JI. H. OpunrnuroBa u ap. (1968) m mHaxofATcs B COOTBETCTBHU C Teo-
perrueckmMu upenicrapienuAavME (Pyrarsmer, 1968). B wactrocTm, mprMensa
dopmyast I[. H. Rasammnm, T. Jlosepuura u fnp., [I. B. PyEnksmer paccamran
JIUTeILHOCTh CTAlWil MOCTMATMATHIECKOH /AeATENbHOCTH, CBA3AHHOH ¢ rpa-
HATHEIM MAaCCHBOM, pafuycoM B O KM. JTH JaHHBE, ¢ YYeTOM MacmrTaboB
IPOABICHHAS, HE MPOTHBOPEYAT HALIMM NPEICTABICHHAM O LIHTEIBHOCTH IIPO-
meccos W XaparTepa HX H3MeHeHHHA BO BpeMeHH.

B memom yBeimdenue JINTelLHOCTH JTAIOE I'HIAPOTePMATbHO-METACOMATH-
geckoro MmHepamoobpasoBaHHA B IPOLECCe €ro DBOJMIONHEH ABIALTCA 3aKOHO-
MepDHBIM CAeICcTBUEeM DOHMMHEeHHA TeMIIepaTyphl HA KOHETHEIX DTPB3R3X HCTO-
PHHU TEKTOHO-MATMATHYECKOTO THE/IA; 9T0 JHe IMOTTBEPHIACTCA TAHHLIMI I'eo-
XPOHOJIOTHIECKAX MaTepuamgoE mo Ypanpcromy permony (@ummanm, IOmeum,
m np., 1969).

ToBopsi 00 9BOMIOLME TePIMHCKUX 3TANOB KaXeJ0HO-TePHUHCKOTO Mera-
IMKEIa, ciIegyeTr eme Pas3 nog9eprRAayTh, 4TO HPEBBH,BHES.H BHIIIE CXeMa oTpa-
JRaeT ABONONUI0 B Macmrabe Bcero 0OTpe3xa MeTamuKIa, MPEfCTaBIAf CyM-
MapHYH KapTEHY XapakTepHBIX 0co0eHHOCTeHl MeIROMACHTAOHEIX IPOIECCOB.
IHocaegaue (pursul, cragmm, (assi MHHEPANH3AUUH, HTAOE GOPMEDPOBAHHA
MECTOPO/RIEeHMII M T. I.) B COOTBETCTBHE ¢ OOIIMA 3aKOHOMEDHOCTHAME TE0-
Ir'eHeT49eCHOT o paBBHTIf[}I OpoxXoJHJIn EBCe OTMEYEHHEIE BHIIE CTalHH {I[a}HB
copMHpoBABIIBECH B HE3HAYATENbHEE OTPE3KH BPEMEHN), HO B PAa3HEIX
macmrabax, ¢ manbosee APKEM MPoOsABIEHHEM KaKOTL0O-TO OIpPeAe]eHHOr0 Mpo-
mecca. Hampmwmep, mpm (QOPMAPOBAHAE METarpaHATOB M TPAHHTONOOOHEIX
MeTacoMaTHTOB © aR]IECCOPHOﬁ peﬂROMBTaJI])HOﬁ MHHBP&JI]Z[E.&HE['BEI ooJdHee
¥ OTYeTIHBee BCETO0 IPOABHINCH IPOLECCH PaHHell MUKPOKINHUSATUE B AJIb-
OuTH3anuE; B METACOMATHYECKN W3MEHEHHBIX TDAHHTOMNAX C TAHTAI-HHOOH-
©BO MEHepaIu3anueii — TPOMEeCCH TPe3eHU3ANME W OKBAPIeBAHAA; B KBap-
HEeBHIX JKUIAX ¢ BHCMYTOM — TIPOIECCH CePUTHBAIMA W T. ., T. ©. BCe IO3[-
Hue cragum B o0meM »BONIOIUMOHHOM PALY.

PeayIsTaTh reoX@MHYECKHX WCCIETOBAHUI CBHETENBCTBYIOT, UTO PYTHELe
2JIeMeHTE B CPeJHe-BepXHeM Iajseo30e B OCHOBHOM MODHIIH3OBAINCH H3 60.1199
JAPEeBHUX IOPOJ, HPEHMYIMEeCTBOHHO IPAHHTOMIOB, B IIPONECce WX THAPOTEep-
MaTbHOM mepepaboTKE, MATPHPOBAIA B THADOTEPMATBHBIX PACTBOPAX W KOH-
HEeHTPUPOBANNCH B JOKATBHHX 30HaX. @DopMEpoBaHWe pYARKEX KOHIEH-
Tpanmii HepefKo UPOJ0IKANOCE HA NPOTAMMEHHN IBYX-TpeX JTamoB Me-
TANWKIA ¥ BHPAZWIOCh B HAKOIUIEHHM HOTuMHHepanTsHEX pyd. Illpmmepom
TAKOTO TeJ’[eGROHEpOBaHHOI‘G MGCTOPOH{L[BHEH MOKEeT Gﬂy}RHTI: nTeTaJbHO
ommcanHoe B 9Toii pabore (ra. II) Toproeeckoe  Bouxndpam-mommbmen-
BHCMYTOBOE.

Roceenrsiv yrazaHumeM Ha 3HATUTENbHEE MacmiTabbl MOOHIMBANUNT W MET-
panfyd BemjecTBA B TepIHHCKEHE 5Tambl METaMOPOUIECKOH M THIPOTEPMAIbHOM
AKTUBHOCTH SIBJIAETCA HAIWYue BJOAB BaNATHOTO CKRIOHA ¥ paja IMHPOKoi
B0HEl HHTEHCHBHO (JI0OPHTH3HPOBAHHLIX HIJKHE- B CPEHEKAMEHHOYTOJBHEX
H3BECTHSKOB. B pesyipTaTe THIPOCEHHOTO HEPEOTIOREHAA CHHTCHeTHIECKOTO
¢aoopuTa cPOPMEPOBANMECE KATBIAT-(HIIOOPUTOBEE JKUIHE C CAMOPONHOI
cepoii m cyabhmmamu., OTMeSeHO TAK/KE 3aPASKEHME BEPXHEIANEO030HCKAX OT-
JIOKEHHH CBHHIOM, IHHKOM, MEIhH, BOILHpaMoM ¥ APYIEMH DJIeMEHTAMH.
MacmTabk yxazaHROH MAHEPAIU3AI(EE HE IO3BOIANT 00BACHATL €€ LPOUCXO-
JRIeHTe B Pe3yabpTaTe OOBITHOTO XOfa OCATKOHAKONIIICHHA W BacTABIAIT [10-
MYCTHTH BO3MOKHOCTH TOCTYIIEHAA B KAMEHHOYTONbHOE MOpPe GOMBIIAX KO-
uecTE (Topa ¢ I'MZPOTEPMANHHBIME DPACTBOPAME MATMATHYECKOTO HIHM MeTa-
MOP(QHIECKOTO TMPOUCXOKTEHIUSA,

Takum ofpasom, QopMEmpoBaEEE pETKOMETANBHON MHEHePaNW3alWd HA
ceBepe Ypala MOJIHHEHO BIOJHE OUPENEICHHBEIM BaKOHOMEpPHOCTAM, 00yc-
JIOBJIEHHEM 0COOSHHOCTAMHU TEONOTMYECKOT0 PA3BHUTHA 3TOr0 PEruoHA.
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BOJIB®PAMOBOPYIHEBIE V¥3JIbI
B HX KPATKAA XAPAKTEPHCTHHA

Ha cxemarmueckoit xapre llpumomspmoro ¥para (puc. J) DOKA3aHBI W3-
BECTHHIE paHee u ofHADYReHHBIE HAME PyAOUpOABIeHHA BoAb(pama. Bece onn
IPYIOUPYIOTCA B Tpex mamboliee HACHINEHHHIX rpaHuTomgamm panonax. Ilo-
nobHag TeHjeANHmA TPYIIHEPOBKE B HpoCTpaHcTBeHHo 000co0IeHHRe DPy/AHEE
y3aBl BOOOINE XaparTepHa MIA MecTopo:kaenuis Bodbppama (Jlyros, 1965),
B TOM THCJE JUIA 10i8H0- 1 cpepneypanbernx (Hywmun, 1959). Ilpurumas ompe-
nerxenme pynHoro ysaa B momstmm B. M. Hpeiirepa (1960) u C. @. Jlyrosa
(1965), aru paitoHE, XapakTepuayomueca o6MIHOCTEI I'e0IOTHIECKOI0 CTPOe-
HEA, paspmTHeM Ha ofmem noBmmeHHEOM (oHe BoJbdpamMomocHOCTH 000€06-
JIeHHBIX MECTOPOMRICHHEN H BOIBPPAMONPOABIEHUI PONCTBEHHOTLO COCTABA,
e[[HHCTBOM PA3BUTHA TEKTOHHIECKON CTPYRTYPH, IMAPATEHETHIECKOH CBSZBIO
OPY/ICHEHHUSA C ONPefeleHHEMHA MAarMaTHYeCKUMH O00pasOBaHWAME, MOKHO
¢ WBBECTHON [oJeif  YCIOBHOCTH  PACCMATPHBATE KAk  BOJB(paMoBo-
pymusie  yausi.  CaemoBaTensHO, — BEGNAITCA TpPU  BOIbHPAMOBODYI-
HEIX ya3aa: Mamsxambosermit, Topropcro-Mamomarorcrmit m HosxmMcermii.
Crenens H3YyYEHHOCTH WX JAJeK0 He IOJHAS H HE PABHOIHATHAA, IOATOMY HE
HCKIIOI€H0 NDH MATbHEHINIAX WMCCIETOBAHMAX, BO-NEPBEIX, DPAasfeleHme mHa-
BECTHEIX BOJBHPAMOHOCHBIX Y3/I0B Ha 0oliee JTOKATBHEE IPOCTPAHCTBEHHE®
BOOGHIBGTBB, BO-BTODHIX, OGHapymBHHE HOBBIX PYIOHBIX Y3J0B B BecbMa mpo-
TAMMEHHBIX NDOMEMXYTHAX MEHTY H3BECTHHIMH.

MambxaMbGoBCcHEE BOAXbpPpaMOBODPYTHHNIA y3eT BH-
feleH B 3HAYATENHHON CTENeHM YCIOBHO, TAK KAK KOPEHHHE PYHONpOSBICHUA
sonxsdpama smech e obmapysmens. Onmaro eme B 1938 v, JI. M. [ImMuTpreBsM
sadukcuposano u moarsep:raeno B 1939 r. 0. A. Houpmaiimom mupoxoe pac-
mpocTpaHenne OOJOMOYHOTO INEENAHTA B AXMIOBHANBHEIX OTIOKEHHAX PEK
IMupesto, Tlomsu, Kommmeo, yropa, Ilemembm. Poccpimmsie meeamronpo-
ABNGHEA TEPPHETOPHAILHO CBABAHEL ¢ rpaHmrommaMm Maccmpos Mames-Xambo
H HJIBH‘H3, UTO IO3BOJNAET mMpedmoJaraTe Haldudye B 30He HX pa3BHTHH HDPBH—
HHEIX HCTOYHHUKOB pOCCHHHOI‘O nmeeJInTa.

KomuMcrui#t BoasdpaMoBOpPpYyAHHIE yzex obbvens-
aser Gonee 10 pymompossienmit, rpynnmpyomuxcsa Bonusn Xaranrambo-Jlan-
guracKoro, JlamuaBomexoro, Hyssmyawocroro, fporcroro m Maaguackoro
IPAHUTOMIHEIX MaccuBoB. OUeHb MHTEPECHLIE IPOSBIEHHS IICeNNTA M3yIeHBI
B XPYCTAJEHOCHBEIX MHUJIaX, JOKAIH30BAHHEIX B 30HE I[pOﬁJIEHHH JOJTOMNTOBRIX
MpaMOpDOB Ha KOHTaKTe ¢ amodusaMu TpamoguopuToB JlamdaBosRcroro mac-
CHBA. HpHCTaJIJIHBa]IHH mee/IATa CBA3aHAa C 3TamoM Hepef{pncTamme,aunn paH-
HEro }KUIBHOTO KBapHa # (GOPMEpPOBAHWA XpycrameHocHslx raesn. B. B. By-
rasoB # B. A. Byramosa (1967) cumraoT Bo3MORHEIM paccMaTpHUBATE PYMI0-
UposABJeHNe KaK HOBHH rugpoTepManbusiit amaroremieparypusir (100—180°)
THI KBAaPI-IIEeNUTOROM Mummrepadmsanmm. [[pyrme pymomposBieHus MIeednTa
JOKAIM30BAHE B B30HAX aJbONTH3ANMA W OKBApIEBAHWS T'DAHOANOPHTOB,
I'DAaHUTOB, HBApPIOEeBBIX HOpq}HpOB, peme B OCHOBHBIX HOpPOTAX H MpaMopax.
B acconmanmm ¢ IMeeXMTOM BCTPEYAIOTCS LHUPHT, XAXBROOMPUT, Monmbmenur,
pesxe chanepur, ranemur, mupporua. Macwmrabn MmHepanmsauum u ocoben-
HOCTH ee pacmpejielienmsi B mpefenax Homumckoro ysma maydeHsl carabo.

Toproscro-Manomartoxcrnuit soasdpamoBODYyA-
HHH® y3en BRIOIAET MHOTOUHCHeHHHE (Gomee ceMmIecsTH) IMIEETUTOBLIE,
BOJIB(PAMAT-IIEEINTOBE W CEHPUTHT-IePHOBHTOBHIC NPOSBICGHHA, IPOCTPaH-
cTBeHHO cBasammsie ¢ Toprosecrum, Hedrammrcrmm, Xapreccrmm, Manoma-
TOKCKEM TPAHHTHRIMH MACCHBAMU M OKPY/RAOMUMH WX BHXOIAMH KHCIHX
apysmBor. Cpepm mEmX BHfensercs Toprosckoe BombHpaM-MOIHOTEH-BECMY-
TOBOE MECTODPOMNM[IeHHEe, HOpelcTaBleHHOe cepneﬁ YeTHOBHIHBIX DPYILOHOCHBIX
KBAPIEBEIX KW C TIEENHTOM, BONBYPAMHATOM, KACCHTEPHTOM, MOIHOIEHUTOM,
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XaJIBKOOUPATOM, AHKWHWTOM, ARNECCOPHEIM OepHIIOM W ADYTEMH DYABLIMHA
M@HepamTaMd. PygonposBieHHWs 5TOTO y3Ia HMCCIAELOBAHH SHAYATENLHO IOJ-
Hee, moaToMy B pabore mMm Gymer yAeleHO OCHOBHOe BHHMAaHWe.

TJIABA 1II

TOPTOBCROE BOJIb®PAM-MOJHBIEH-BUCMYTOBOE
MECTOPOIRIEHOVE

Toprosckoe MECTOPOMRTEHUE ¢ MEeIAT-MOIA0IPHAT-aiKEHATOBON MEHEepa-
auzanmeit orepuro B 1939 r. (Cupum, Baxap, 1941). Usyueno mecToposxmenue
TOJABKO ¢ IOBEPXHOCTH II0 MHOLOYHCIEHHEM KaHABAM ¥ KOPEHHBIM BEIXOTaM
pyAHEX @I, Ha IIybmmy or 8 mo 12 M BekpeiTo Tpemsa mrypdamm.

TEOJOHYECKAA IIO3HIIHNA
n CTPYHKTYPA PYNHOI'O INOJA

Hunenoe mome ToproBekoro MECTOPOMISHIA TPHYPOILHO K OIOKY CHABHO
AWCIONUPOBAHHBIX W MeTamMopdmsoBaHHEX pudeiicko-reMOpuiickux (?)mopos,
sauaToMy Me;xmy ®pynusiMm Toprosermm, Hedrampkeruym um XapTeccruM
TpaHHTHEME MaccuBamm (puc. 6). Bospact TpaHRTOB IO TEOIOTHUECKHM IaH-
HEIM OIpefenseTcs Kak JoOpAOBHKCKEHE. B repnumHcrme sramul KalegoHO-rep-
IHHCHOTO TEeKTOHO-MarMaTHYeCHOro IHHRJI& TI'PaHHTEl DOABEDPIJHCE BeCbMa
HHTEHCUBHEM npeobpaszoBapmaM (ans0nTH3a0AA, MEUKDORIWHHE3ATUA, MYCKO-
BHTH3ANWS, OKBAPIEBAHAE) BINIOTH [0 JOKAILHOIO HepeIviaBieHus H GopMu-
POBaHUA MEIKHX TaiKomomoOHEIX Te TIepHUHCKEX TpPaEATOHfoB. [loBOXBHO
pasBepEyTas XapakTepHCTHKA TPAaHATOWNOB, HHTPYSHBHEHX 00pazoBaHmit
OCHOBHOT'0 COCTABA W METAaMOP(YHU30BAHHEIX 5(Py3UBHO-0CATOYHEIX [TOPOJ
permoHa faHa B Taake I, moasToMy 37eCh BCe BHEMAHME CKOHIEHTPHPOBAHO He-
IIOCPEACTBEHHO HA JKHILHOM IOJE MeCTODPOKIEHHA.

Ocamouno-addysuBable moponbl KemOpo-pudes B MemTpaEuTHOM OIoke
CMATH B KDPYTy0 cyOmepmmmansHyio TOproBeKylo CHHRAMHAJIBHYI CHIANKY
C HEBRIJEPHAHHBIMHE yrIaMH OajlieHHA KPhLILED. Yrau najgeHus BOCTOTHOTO
kpsuta ronebawres or 90 mo 80—65° ma samapm, samagmoe Kpblio pasburo
Ha O/I0KE 0T BepTEKAILHEX [0 HafaloluX HA BOCTOK HJIH HA 3amaj mOf yIJaaMu
85—65°. Craagra pasbura pANOM KPYIHHX TH3HIOHKTUBHEX HaPYIIeHAN THIIA
cOpoco-cABArOB, CONPOBOMIAIINMXCA MOITHEIMU 30HAMH IpoOaeHus u pac-
CIaHIOEBaHHA, CO 3HAYUTEJABHBEIMH, TOYHO HE YCTAaHOBJICHHBIMH aMINIMTyIaMH.

Hpumea Toprosekoit ckiafkm, CONPAralOMUecd ¢ KPHUIBAMI AHTHKIMHA-
aer obnexanus TPAHUTHBIX MAacCHBOB, CIO/KEHHE TPaBelHTaMH, KBaPOHTaMHA
M KBApI-CePUIUTOBRMHA caanmamm xobemHckoit cBmrar (R—Cm, (?) hb).
B sanpe obmayrarrcs KBapI-CePUTAT-XTOPUTOBEE CIAHIE MAHBHHCKOW CBHTHL
(R—Cmy (?) m) ¢ mpocrosaMm MpaMOPOB, W3BECTKOBHCTEIX CIAHIER I INIACTO-
0o0pasHEIMH TexaMH KHCJIHX ¥ OCHOBHEIX 3({y3HBOB.

B addysmBHOo-0camoIEEX MOpOJAX B DKB0KOHTAKTOBOM B0HE TPAHUTHEIX
MACCHBOB IMEPOKO PasBUTEL KBADPIEBHE HEATH HECKOJLKUX TeHepanuii, mHpo-
REM (G0 2—3 KM) 0peosoM OKpy:;Kaloue TpaHETHl. JRWIB, Kak IpaBuio,
Gespynusie, ambo coflep/malme AKIECCOPHEIE PYTHEE MEHEPAJH B 0UeHb OTpa-
HE9eHHHX KonmgecTBax. Cepus pPyAHHIX KBapHEBHX Kui CyOMepuma@aZpHOTO
mpocTrpanusi, 00pasyiomux Toprosckoe MecToposkeHue, JOKATH30BAHA B 30HE
CIORHOT0 TEKTOHHYECKOTO HAPYIIEHUS HA BocToTHOM Kphuie ToproBekoil ciHK-
IUHANE. J0HA HAPYMEHWA KOHTPOJHPYETCA HROHTAKTOM KBAPI-CepPHIHT-XJI0-
PHTOBEIX CJaHMEB ¢ Taiik000pasHBIM TEIOM JEOAPUTOBHX mopdupos (pmc. 7),
mambonee mOFATAMBEIM K TeRTOHmIecKmM medopmammam. Ona monoro cedger
9TOT KOHTAKT, IEPEXOJA HW3 KBapI-CEePHIHT-XJOPHTOBHX CHAAHIEB Ha ceBepe
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B munapuToBhie mopdupsl pa tore. Ilajenme mopoj, Kak W HAEHHE FKHUILHOM
cepmm, IPH DTOM MeHsercs ¢ 3amapmoro (74—78°) ma Bocrogmoe (75—82°).
IIpocrupanme mopos B obmeM OMUBKO K IMUPOTHOMY, HO B TEKTOHHYECKO! 30HE
CHIBHO ROIEOITeTCs, 0T4ero KOHTAKT JINMAPATOBHIX MOP(HAPOB M 3EIMEHBIX CIAH-
meB mMmeer BoJHECTHN Bupi. COBUrOBEIE TpPEMUHEL ONEPEHHsA, BLHIIONHEHHEE
KBAPIEM, PacceKaloT BCI0 NPUKOHTARTOBYI0 B30HY NIHOAPHTOBHX TOPHHEPOB,
B Oojlee MIACTUYHEIX CIAHIAX OHM HE 3aMeTHH. B mpejenax TEKTOHHIECKOH
30HBI ITOPOOBRl CHJIBHO pacc/IaHIlOBaHH, HEPEMHTH, MHEJOHUTH3HPOBAHBL. Ha.
ROHTAKRTaX HaOA0Ja0TCH MHOTOIMCIEHHBIE 3EPRANa CHONLMKEHHA ¢ OiecTs-
meil MOBepPXHOCTHI0, B 00meM BCA 30HA KOHTAKTA 3€IEHHIX CIAHIEE H JIAIADH-
TOBHIX HOPPHEPOB (WEPUHOHX 0K0A0 50 M), BRAUAIOMAs PYIHBIC JRUIbI, SBJIA-
eTCA B0HOM CJORHOTO TEKTOHHYECKOTO HAPYMICHH.

Tarkum o6pazom, TOPOABI, HEIOCPEICTBEHHO BMEITAWINUE DYIHEE FREIEL
H TOfBePTHYBIIMecA TUIPOTePMAIbHO-METacoMATHIecKol nepepaboTre, mpem-
CTABIEHE KBAPI-COPHIHUT-XITODHTOBEIMA (3€J€HBIE) CAAHUAMEA H JIHITAPHTO-
BEIME TOpQupamMn.

denenne (UPeUMYMECTBEHHO CEPUHNT-XTOPUT-KBAPIEBHE) C I & HITH
MAHBUHCKOH CBUTH MoOImHOCTEI0 orojo 200—400 m coaraor, kas yiKe
yRaseiBamoch, aAnpo Toproeckoit cuErAmEagn. OHEH 09eHBH HEe BHITEP/RAHEL
10 cOCTaBy flazke B Ipefenax pynHoro moxd. Pesko mpeolmajaior pasHocT:
CEePHIUT-XJIOPUT-KBAPIEBOT0, XJIOPHUT-CePHIUT-KBAPIEBOr0, XJIO0PHT-aIb0mT-
cepunuT-0HOTUT-KBAPIEBOI0, CEDPHITHT-XIOPUT-INHLOT-KBAPIEBOI0  COCTABA.
HBBT CJaHIeB BAPBHPYET OT CBETI0-CEPOTo ¢ 3eTeHOBATHIM OTTEHKOM J0 TeMHO-
seqenoro. YacTo BeTpevaloTesA MHHSE MOJOCUYATHX PAasHOCTEH, XaparTepHIYIo-
MEXCS YepeloBAHEEM TOHKHX (0T MM Jio 1—2 ¢M) IpOCHOEB CYIECTBEHHO
KBAapPIEBOr0 M XJIOPUTOBOTO COCTABA.

Crpyxrrypa caamnes rpamodenumobiacroBas, TeKCTYypa IHHEHHO OpHEHTH-
poBaHHAs, CIAHIEBATAsA. MHHEDATBHEIL COCTAB! KBapm, XIOPHT, MYCKOBHT
(cepunmr), Omorur, smumoT, mMIarmoRTasH (agpduT), aKIleCCOPHEIE MEHEPAJIL.
OTueTsuBO TPOABIEHA OPHEHTHPOBKA BCEX MEHHEPANOB IO CJAHIEBATOCTH
(pme. 8, a, 6).

Hsapy cocraBaser ocHOoBHYI0 Maccy caamues (oOsrano Gomee 50%). Ero
HECKONBKO yoiaumennse sepua (pasmepom (.2 MM) mo ¢paBHEHHIO € APYTHMEI
MEHEpaJaMi MeHee ODHeHTHPOBAHEL IO ClaHmeBaTocTH. B obmell Menrosep-
HECTOH Macce BHIIEIAITCHA JHH3000pasHEE yIACTKN BTOPHIHO IEPeKpPHCTall-
IU30BaHHOTO 0ojlee KPYHHO3EPHHCTOrO KBapra, OOLITHO ACCONMEPYIOMErocs
¢ cynsdpmpamu (pme. 8, 6).

XopuT MeIKoTenryiigaTslil, mpeacTapies menauaoM. HolugecTBo ero o9ens
H3MEHIUBO — OT egpHmenEX gemyek 1o 20—30Y% B pasiIH9HLEIX THIAX CIAHIES,

Mycrosur ¢ pasmepom uwemyer mo 0.8 mam pacmpocTpamer TOROJIBHO INH-
POKO, 0COOEHHO B HEHOCPECTBeHHON OIHM30CTH OT ;KMABHOH B0HHI, ¢ HpubiIm-
/KEHHeM K KOTODO# MYCKOBHTH3ANHUA 3aMeTHO ycmimpaeTcs. Hpome camocTos-
TeNBHBIX BHACIEHEN MYCKOBET QUKCHDYETCA B NPONYHKTAX PasPyNIeHHA mia-
THOKJIAZ0B.

Buorar copfepsuTca B HOKOTOPHX Hambojlee CHILHO MeTaMOP(PH30BAHHBIX
pasHOCTAX ciaanmes B rommgectse mo 30%. IIser ero demryex, Kak IpaBHIIO,
3eJIEHBIH.

Juumor IIA caanteB B ofmeM Malo XapakTepeH, HO B HEKOTOPHIX HX pas-
Hoerax cocraBuAer 50—45% obmeir macce. IIpmeyrerByeT B Bmfie MeNKHX
IpEBMATHIECKUX KPHCTAII0B, HHOTHA 00pasyer cromlenns, mo Qopme Ha-
NOMUHAIOMKE KPUCTANIR anb0ura M, BO3MOMHO, NpeicTaBiAninme coboil
OGeBTOMOPQO3E IO aXLOHTY. ;

Ilaarnokaass B KonmgecTse 2—3% ormevarrcsa mocroguno. Onm o6pasyioT
venkre HempasunpHoH GopMel 3epHA, NEATpanbHaf 9acTh KOTOPHX COCCIOPH-
TH3mpoBaHa, a mepmdpepmueckas — anbOuTmsmposana. Yacro arbbmTmsammA
3aXBATHIBAET BeCh 00EeM 3epHA.
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Puc. 8. Cepunur-xJI0puT-KBAPIEBEI CIAHET ¢ THIMINON CIAHNEBOil TeKCTYpoif (2) 1 ¢ Bro-
PHYHO IPEKPHCTALIHA0BAHHEIME YYaCTKAMMA, BRINYAONIHME MeTAKPHCTAILIE Iuputa (6).
Veen. 60, muromm--,



ARIeccopHbIe MEHEPANEL, B CyMMe cocrasismmue ne Gomee 1—3%, mpen-
cTaBleHH KapOOHATOM, MArHETHTOM, CHEeH-pYTHIOBHIMH MNCEBAOMOP(HO3aMI
0 THTAHOMATHETATY, ¢ PEIUKTAME IelKOKCceHa, THPUTOM, NIELIUTOM, amaTh-
toM, afikmuurom. Muorme m3 mwx, BuguMo, 00pa30BATHCE B IIPOTECCE THAPO-
TepPMalbHOTO H3MEHEHHMA CIaHLeB. 3eleHbe CIaHIbl COTEepPrKaT MHOTOYHCIEeH-
HEle acTeobpasnse u AuH3006pasHee Tena ambuboaTTOR, DIAITO3UTOR, aMpu-
SonuTH3HpPOBaHHELIX JAmabaszoB, paccuanmopannnx meraguabasos. Hoamaecrso
STHX TeJl 3aMeTHO YBeIHTHBAETCH K IOTY OT MECTOPOMIEHH, I/le CTeNeHb MeTa-
mopdmaMa mMOPOJ HECKOIBRO HIIHE.

ManpuucKas TONIA CAANHIEE, PA3BUTAA B Opejeliax Mectoposaenms, obpa-
30BANACH B Pe3YIbTaTeé PETHOHAIBHOTO METaMOP(PHEMA OCHOBHEIX (D y3HBHBIX
mopom u wx TYy(OB, JOKAIBHO YCHJIEHHOIO B TEKTOHMYECKH 0Ooee aKTHBHOM
mesxrpauriom Omore. Eenu 3a mpememamu sroro Guora, B 2—2.5 KM K 0Ty
0T MECTOPOKTEHAA, CTEHeHb MeTaMopjmsmMa MoseT OHTH TapalTern30BaHA
¢ KBapU-amb0AT-MYCKOBUT-XJI0PHTOBOH cyOdamueil danmm seXeHbIX CIAHIER,
To B pailoHE MECTODOMRIEHHs OHA TOBHIIAETCH MECTAMH 10 HKBAPI-ATLONT-
anuoT-0moTHTOBOM cyOdanun. JTo CRUAETENBCTRYET 0 HATHIMHE AHOMAIBHOTO
TEeIIOBOTO MOTORA B ME/RTPAHUTHOM 0II0Ke, OTHOCHTEIBHOE MOBHIIEHHE TeM-
mepaTypsl B mpefierax roroporo Mosxuo omenuTh B 100—150° mo cpasrenmio
¢ oroBHM (Ha ocHoBammu upefcrasreHms Daiidpa u ap., 1962).
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3eJienble MeTaMODPPHUIECKHE CIHAHIEL CONEPIKAT NPOCTIOH MpaMopos, obma-
Ralomuiics B 1 KM K j0ry U K CeBepy 0T MeCTOPO/KIAeHHs. B HPHKOHTAKTOBHIX
30HAX 9TOT0 MPOCIOA CIAHIE CYMECTBeHH0 Kapbonatuanposanase. Mpamops
fense, KPYIHOKPHCTATINIECKAE, ¢ JMH30UKAMA W NPOCTOAMH TEPPUTEHHOTO
MATEPHAIA, ¢ MHOLOYHCICHHEIME JKe0aMI HCIAHCKOT0 IMTATA | ¢ COTJIACHRIMIT
UETKOBH/IHBIMI KBAPI-MATHeTHTOBLIME TPORIIKRAMEA MoIEOCTEI0 A0 10—20 cM.
MunepanpHi cocraB: raxemur (40—85%), wsapm (10—40%), awmeccop-
Hble — MYCHOBHT, OHOTHT, MIarmoOKIa3k, XJOPHT, PYTHI, aHATA3, TYPMAIAH,
ANaTHT, MEPKOH, BOEMOT, cdeH, rpaHar., XapaxkTepHO NOCTOAHHOE IIPHCYT-
CTBHE B IMOBHIIIEHHBIX KOIHIECTBAX AKIECCOPHHIX PYyTHHX MuHepaxos (B r/t):
vargerara — 3000—10 000, wmasmenmra — 20, remarmra — 100, mupumra —
|—2, mBanmra — 3, meeamra — 1, Monmbpenura (em. 3H.), XaJTbRODMPHATA
(eg. sH.), mMamaxuTa (ef. se.). lloBsmemmeie cofgep:KaHWs HSTHX DIEMEHTOB
gabarwogalotes B HauGomee mepepaboTaHHEIX PABHOCTAX MPAMODPOB W CBH3AHEI,
BHAMMO, C THAPOTEPMANBHLIM X pecbpazosarmem, XuMudeckni cocran (B %):
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Ca0 — 12.6—48.8, CO, — 12.6—38.4, MgO — ca., HepacTB. MumHep. ocra-
Tox — 10.4—70.9; axmeccoprrie paementn: Be — 5.107%, Mn — 5.1072,
Pb — 2.1073, Cu — 2.107%, Zr — 4.107®, Ga, Ag, Ba, Y, Sn — ca.
Jiumapuroswme mopdupn (cybmuarpysupmasm . pamma) craraior
faiikoobpasuoe Teno CyGMePHIMOHANBHOIO TPOCTHPAHESA, HECKOMBKO U3OTHY-
TOE B (JOpPME HOJyMECANA ¢ BHIYKIOCTEI0 HA 3amaf. Jlamra Teaa okoio 8 K,
momuocts o1 250 mo 700 m. Teso kpyTo (oxoio 85°) magaer ma saman. Mecramu,
ocobeHno B mpemenax MeCTOPOKICHWs, HafileHnHe He BHACPHIAHO ¥ HHBEPCH-
pyercs o obpatmoro. Ha ceBepHOM i 105HHOM BHEJIMHEBAHEAX Jaiika paciien-
IAAETCS MO NPHHIUIY (KOHCKOTO XBocTay. HOHTARTH Jafiky ¢ BMeINAIOIMEMI
CHAHNAMH [OBOJBHO peskme M 4eTKHe. Ha HeKOTOPHIX ydacTkaX KOHTAKTHI

Puc. 9. JIunapurossii mopdup oTHOCHTEABHO CIa00 MBMOHEHHEN! ¢ BOINMCTEM IOra-
CaHHeM BKPAaIJICHHUKOB KBapma. Ysed. 60, mmxoam -,

ABHO AKTHBHEE, ¢ MHBEKIHEH JWUAPETOBHX nopG@poB B CIAHIE, 970 MOMI-
TBepiIaeT cybunTpysuBmylo mpmpofy Tena. Hpome aroit mambomee wpymmoii
JaiflKi B 30HE DA3BUTHSA METAMOP(PHICCKHX CAAHIEE 3aQUKCHPOBAHO HECKOIBKO
MEIKHUX Tl JIHNaPHTOBEX TOPPHEPOB ANMHOW 70 1 KM W MONIHOCTEI B He-
CKOJIBKO METpPOB. )

Jlunapuropsie mOPUPE MOJBEPIAMCH BECHMA WHTEHCHBHOH THIpOTED-
MaJlBHO-MeTacoMaTHIeckol mepepaboTie, TAK 9T0 0 HMX IEPBEIHOM OOIUKE.
CYJHATh TPYHLHO.

Hammernee maMenenHBle PasHOCTH IHTAPNTOBHX IOPHHPOB CEPOTO, CBETIO-
Ceporo, TEMHO-CEPOr0 IBeTa, CPABHUTENBHO INIOTHLIE, MaCCHBHEI.

Crpyrrypa obsraEo mopduposas mo GmacromopdupoBoit ¢ JemuEOrpaHo-
bitacToBoif CTPYKTYPOl OCHOBHOH Macchl, TeKCTypa (QIOMIAIBHAS, CIAHIEBA-
Tas (pmc. 9). BrpamnesHunkm pasmepom o 2—4 MM mpefcTaBIeHE TAMIe BCETO
KBapreM, IIarmokaaszoM (anp0ur), peke KaJdmeBEIMH 1I0JIeBLIME IITATAMU
(raba. 4). Onm 0GHYHO OPHEHTHPOBAHH 110 (MIIOMTAIBHOCTH ¥ CIAHIEBATOCTH
m «obrexarnTca» ocHOBHOH Maccoit. OcHoBHAs Macca, KAk HPABHIO, PACKpH-
CTajnu3oBaHa | cluoyena Mukpoummpuempavu (0.015 MM m Memee) kBapma u
moneBoro mnata. [lo Beeit mopopme mabiiomaloTcs wYemyiiuaThie BHjIeIEHES
cepunura, OmOTHTA, XJIOPHTA, CKOINIEHHS W METAKPHCTAINNH DPYIHEX MEHE-
p anoB.
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TaGarna 4
Musepansasii cocra (B ) TOPrOBCKMX JIMIapHTOBHIX IOp(IDOB

Homepa maundos + Dannee
Mg . 5. um-
. 37 3M7a 319 3176 308 255 253 (1960)
Brpanneransn
Heapil . v % 5% 5 & 15 16 11 9 13 11 10 7—9.4
Inarmoxnase (ansdnr)| 3 4 — 1 3.5 2 1 4.4—16.5
Kanmerrle  mosensie .
TIATEE = 5 o ol & % 4 6 1 1.5 2 3
OcHOBHASA Macea
BRI &« & w o o & o 1 2 5 13 — 13 2:8
Cepimar & & % . & « 7 7 2 o 70 | U } 5—88
HKpapn n nonepoii mmat | 70 65 81 - 75 75
ARIECCOpPHRIE W PyO-
HbIE MOBEDATEL. . . 0.5 1 0.7 -

Hsapn Bo BrpamienEEKax B 00IBIIHHCTEE CAyIaeB CHIBHO TeOPMEPOBAH,
XapaKTepu3yeTcsA BOJHUCTEIM ¥ ATPETATHEIM IIOTACAHEEM, 9acTO TPEmHHOBAT,
00 TPENIUHKAM PASBHBAIOTCA TOHRWME HPORUIKRE BTOPHYHOTO KBapma. MHorma
BKPAIUIEHHUKY B Paspese MMEIOT KRAJpaTHOe cedenue, HO OORYHO OBAIbHOE
¥ HeOpaBHIbHOe. B pegxkumx HeZeopMUPOBAHHEIX BHPAIVIOHHHKAX KBapI[
MOHOKPHCTANBHLII.

ITnaruoraassr pesorpucranion (0.02—0.03 mo 1 mm) npencraBrens axsbu-
Tom NeNe 2—5 (eNg=20°, ¢eNm=70°, c¢Np~~85°, 3axoH [BOHHEKOBAHHA
| 010, mmockocrs cpacrammsa 010) ¢ oT9eTnEBO BEIpaYKEHHOH CHARHOCTHIO IO
(001), mo ®KoOTOPOIT 3aMEIIAIOTCS MYCKOBHTOM W OHOTHTOM.

KamweBrle moneBEe MIATH (MEKPOKJIMH ¥ 0pTOKAaA3) o6pasylor mamoMopd-
e TabGguraareie Gemorpucramisr pasmepom or 0.02—0.03 mo 0.5—1 mm,
rpeEHOBATHE, I'PAHYJIHPOBAHHHE, ¢ BTOPHEYHLIM KBAPOEM IO TpEIMUHKAaM.

MycroBuT (cepumur) B BUNE YOITYeR U MEIKHAX INIACTHHOR OPUEHTHPOBAH
[10 CIAHMEBATOCTH, PE3KO OTTeHAA ee. Hemylirw, co0paHmEe B GeTROBH/HLIE
IMHEeHHEEe arperaTH, OKAAMIAIT (eHOKPHCTANIH KBAPHa W MOMEBHX IITaToB.
Hpome Toro, MeIxoYemyidarsii CepHmEAT 9acTo 00pasyer KaeMKH W IICEBO-
MOP(OSH MO KPHECTALIAM HOJNEBHIX MIATOB, & TAK/RE PASBABASTCA 10 MEKDOTpE-
MUHKAM B KBADIE.

Buorut o0pasyer DOCTENEHHBE HEPEXOREl B TeNIVHKHE XTOPHTA M MYCKO-
BHTA, HO BCTPEYAIOTCA B JOBOJBHO 3HAUMTEIHHEIX KOJHICCTBAX M OYEHD CBEIKHE
ero KPUCTAILIH, IIC0XPOUpyomue B Gypo-senensix Tomax. Pasmep momeped-
goro cedenmy gemyex mocrmraer 1 x0.2 .

Arneccopusie Mmaepanxs (B r/1): cher — mo 250, amartmr — 2—40, mmp-
woH — mo 50, afixummmr — mo 380, monmbmenur — mo 380, ummpmr — 100—
7000, xamprommpur — mo 490, marmermt — 100—2500, meeamr — 10—390,
JapHT, TYDMajdH, TAJEHHT, WIBMEHHT, TeMATHT, KACCHTEPHT — EIUHAIHBIE
suakd. ['eHesmc GOJBIIMHCTBA AKIECCOPHHIX MIHEPANOB CBA3aH € THIPOTED-
JATBHON mepepaloTroi AMIAPUTOBHX NOPOUPOB B IPOIECCe PYIOOTIOMKEOHU,

XHEMEIeCKHAN COCTAB TMIAPATOBEX Hopgupos (Tabx. 5) uoeHETHIEH COCTABY
X0MATMATAYHKEX WM TPAHETOB.

Cpepree cofeps;xanume aKIECCOPHHX HIEMEHTOB B c1ab0 ¥ CHIBHO H3MEHEeH-
aux (B croOxax) pasmocrax:

W ... 540702407  Ga. . . Cr (5407% Zr ... 14072207
Mo... Her(25-40% Bi... 540%(540% Ba... 5.1072(5.107%)
Be... 3409407 Vo u e Ca. (1-107%) Y ... 1407%(7.5.1079)
R0 s Her (cn.) Cu... 1.403(2.6.1072) =) (R Her (5.1079)
Pb... Cm (15108 Ag. .. Ca. (1.107%)
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Tabtauna 5

XuMIHeCKMil COCTAB TOPTOBCKUX JIMNAPUTOBHX KBapUEeBHX mopdmpos

Homepa npofl

HommooHeHTE
10-253 10-255 10-254 317 10-226 319
Si0, 76.56 76.21 75.96 75.30 75.15 74.66
Ti0, . Ca. Ca. Ca. 0.18 Ca. 0.24
AlLOy 11.83 11.65 11.67 11.97 12.34 11.37
Fe,0, 1.26 1.46 2.45 1.47 1.25 1.33
FeO 0.57 0.52 0.78 0.47 095 | 1.28
MnO 0.03 Cir. Ca. 0.06 Ca. 0.05
MgO 0.56 0.88 1.09 0.56 0.41 0.95
Ca0 0.15 0.19 0.16 0.19 0.31 0.41
Na,O 1.2% 0.56 0.45 2.63 1.60 1.67
K,0 5.75 6.40 4.86 6.19 6.59 |  6.65
P,0; 0.25 He omp. He omp. He onp. | He onp. | He onp.
C He omp. Her Her 0.06 0.00 0.18
1,0 0.24 0.20 0.14 0.06 0.04 | 0.2
H,0* 1.30 1.16 1.50 0.65 0.28 0.77
II. m. 1.64 L i 2,36 0.03 1.14 —
Cymma 99.59 99.60 99.48 99,51 99.74 99.58
ITerpoxnmmdeckune xoaddunuents A. H. 3asapumgoro
a 10.5 10.1 7.6 144 12.6 12.7
¢ 0.3 0.3 0.3 0.3 0.3 0.5
b 6.6 7.2 11.0 3.4 a1 4.8
S 82.6 82.4 81.4 82.5 82.0 82.0
a’ 6.4 57.7 61.6 25.0 51.2 21.6
i 23.8 22.5 22.7 46.0 36.0 46.0
m’ 14.8 19.8 15.7 29.0 12.8 32.4
n 23.5 12.5 10.4 38.9 274 27.3
l 16.0 16.0 6.4 29.2 18.0 21.6
t = = — 0.24 — 0.24
Q +43.9 --44.3 +46.7 -+36.5 -+38.5 +38.1
alc 35.0 33.7 25.3 47.0 42 25.4
Ka 0.7 0.7 0.50 0.92 0.8 0.86
Tlepecuer Ha HOPMATHBHBEIE MHHEDAIILD
Q 50.9 51.8 62.3 37.5 46.6 41
Ab 11.0 5.9 3.7 23.5 14.9 15.5
Or a8.1 42.3 34.0 39.0 42.5 43.5
O6imas 62 a3 59 61 T4 59
FHETesncTocTs F
Crernesn 67 72 72 67 50 47
OKHCIEHIA
meyreza [

MaTencupAO0 U3MEHEHHEE JHOAPHTOBHE HmOpPUPH 06PasyioT CIIOMIHYIO
30HY BJOJb KOHTAKTOR TAHKH, IMMpPHHA KOTOPOH, KAK W WHTEHCHBHOCTH IEpe-
paboTrE, pesko yBeJHIHmBAETCHA B Ipejenax mecroposspenma (puc. 7). Hame-
HEHHEIE DABHOCTH, JOKATH3IOBAHHEE BRONb TPEIIEHHEIX 30H, BCTPEIalTCA I
B HEHTPATBHBIX TaCTAX HAUKM.

B mpomecce rupporepManbHOit mepepaboTRE 3aMETHO HAMEHsAETCA M 0DMMEK,
H cocTaB JHmApHTOBHX mopdmpos. MaMeneHHBIe TOPOJE OCBETJIEHK M UPHOO-
peratmor sedeHoBaTsil orTemok. (OHN, KaK HPaBHIO, MeHEe NPOYHBI, Xapak-
TePH3YIOTCA I‘pyﬁO-TOHROEJIHTtIaTOﬁ OTIEeNPHOCTHIO, HMHTEHCHBHO pacCliaH-
mosaHsl. Marpockonuieckn QUKCHPYIOTCH BTOPHIHAA XJIOPHUTH3AIEA, MYCKO-
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BATH3ANUA W OKBAPHEBAHUE TMOPOJ, MOABIEHHE B HAX HAIOKEHHOH Cynbma-
HOM MUWHEpaIn3aIm.

Crpykrypa rpamobmacroBas, ¢ peJuKTaMu NePEHYHOA moppHEPOBOIH,
rexcrypa cxaninesaras (pume. 10). ITo BHemHeMy BNy # O MEKPOCKOIOM He-
HOTOpRIe CHJABHO pacClIaHIOOBAaHHBIE PA3HOCTH NIOXOMH HA RBapPI-CHIOIAHbIE
CIAHOLl, OKBAPUOBAHHLIE — Ha CEPHIUTOBLHE KBAPLHUTH (4BTOPWYHEIA HKBap-
nut»). B mpomecce rmapoTepManpHOil mepepaboTKH JHIAPHTOBHX TOP(HPOB
HalmeBHle II0JIeBEIe INMATH MHTEHCUBHO aNbOHTHAWPYOTCH ! M CephIuTH3H-
pyloTcs (MHOTAA 10 HUM pas3BEBaeTcs GMOTHT, KOTOPHII 3aMEIIAeT MYCKOBHT),
OPOHCXOIHUT IeperpHcTall/In3allisgd KBapia (1 YHRpyYIOHeHHEeM HHIHBHAIOB
(pme. 11) BoaoTh 10 00pa30BAHMA IITOKBEPKOBHIX 30H METACOMATHIECKIIX KBap-
[eBHIX OPOKUIKOB. Pe3K0 yBeaHIUBAETCA KONHICCTBO CIIIOM, ALHMAOTA, PYyAHBIX
ARIECCOPHEIX MEHEPAJoB (AWREHUT, MONHOJEHAT, THPHUT, XATbKONMUPHUT, IIee-
auT W Ap.), HO YMEHBINAETCS CONEP/KAHHE MATHETUTA.

CBoeoGpasHbIME BTOPHIHEIME TOPOAaME, 00pasyOIEMACA B 30HE TEKTOHH-
YECKOT0 HApYIIEHHA B pesyibraTe THIpOTEPMalbHO-METAacOMaTHYECKOH mepe-
palOTHH TIEPBUYHBIX TOPOJ, ABIAKTICA XJIOPHT-KBAPL-CIIOOAHEE CIAHIIE,
ofpasoBaBmimecs 3a CY6T 3eJEHHX CIAHIeB, W KBAPI-CEPHIMTOBEE CIAHIF,
ofpasoBaBmIMecH 34 CIET AMHAPATOBHIX TOPPHPOB.

XNTopHET-KBAapUH-cAOIAHNEEe €JaHIH OTIAIAIOTCA 0T Ma-
TePHHCKHUX 3€/eNLIX CIaHIEeB CBOEH cBeTyIol OKpackoil, Gojee TOHKOM craHme-
BATOCTBLIO W NOBLINIEHHHM COJlepaHAeM CeDHIETA, IPEBANHPYIONIAM HAl BCeMHA
IPYTHMH MHHEpPaTaMH.

XuMAIeCKHA COCTAB XJIOPHT-KBAPI-CAIOAAHKX ¥ KBApPI-CEPHIATOBHIX
CIAHIIEB:

X nopur- Heapi- Xnopur- HKnapi-
HKBADI- CepHITH- HKBApPI- CepHIH-
CHIONAHOMN TOBBIH caonaRoM TOBBIH
cJIaHers, caaHel, claHer, ciael,
npoba 197 npofa 251 opota 197 opofa 251
DI e, 60,36 75.92 I F: 71 3.49 0.16
a6 o 0.76 0.25 KB o s s 1.01 4.88
A1203 S 14.20 12.69 WO owwuw 0.14 0.32
By & < =z 0,70 1.23 HO® 55 6w 0.50 1.02
ol s Dty 5.33 0.63 O ey e % o 0.02 0.01
MalY . . o - 0.14 0.02 L 0.26 0.01
Mg o < o o 6.67 0.15 Homolte « = s 4.26 2.32
[ 70 I R 0.88 1.73 Cymma . . . . 100,11 99.57

XUMATECKAN COCTAB XJAOPUT-KBAPI-CAIONAHEX CAAHIEB HECKOIBKO OTJIH-
gaeTcsA OT COCTABA MATEPHHCKHX CHAHIEB OOHmMEHHEIM cofep:xanmeM SiO,,
MgO, Ca0, no Gonee suicorum Ti0,, Al, Oy, Fe,0,, K,0. Wz akmeccopusix sie-
MeHTOB Hmwe cofepsanue Be, Zr, Y, wo saume W, Se, Pb, Ga, V, Ba.

Herapom-cepumuroBse crnammu o00pasynT momocy uepe-
MEeHHOH MOIMIEOCTH BAOJH BANAHOT0 KOHTAKTA JUIAPATOBEIX HopPupPOBR, PUKCH-
DYIOIYI0 300y HanboJee HATEHCHBHON TeKTonwdecKol axtuenoc u. OHN 09eHb
CTIIBHO PasiameToBaHkl, MecTamu mepematsl. g mmx xapakTepHbl TORaJIBHOE
OKBAPIEBaHME [0 00pasoBaEmA BTOPHYHEIX KBAPIUTOB, XJIOPHTH3AIMA,
cvapuamsamua. Oxpacka mopoj] cepaa u cBeTio-cepas. CnaHIBL JerKo pac-
TAJAITCS WO IUIOCKOCTAM CIAHIEBATOCTH; Ui TOCHEIHEX XapawTepHa «ys-
ToBaTasy (Gyropwaras) MOBEPXHOCTH, OTpazkaomasg nopdUpoBOe CTPOeHuE
IepBUIHOE TOPOREL. BIodb CcraHIeBaTOCTH YACTO PasBHBAIOTCS IPOKHIKIT
1 ImH309KM KBapua (pue. 12), mHOTmA mMemouK000pasHEE BRPATIEHHHKE
Treequra W pypEEIX MmmmepanoB. Ouens- 3GderTHO BHIAAIAT SPHO-3EICHEE
=a OeloM (oHe IATHA MaJaXHTHSMPOBAHAON CIIONKH, HOCTOAHHO Habiogae-
\ble HA ITOCKOCTAX ciaanuesarocrd. Ilepexox x ammapurToBeiM mOpdupam mo-

! Ansbur (oamronmas) Ne 8—10, cNg=14°, ¢eNm="74°, ¢Np=90°, sakox ABoHHHKO-
=aunA | (010), nmockoerr cpacrammsa (010), 2 V=280°.
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Pre. 10, Junapurossii mopdup WHTEHCHBHO PaccIaHNOBAHHKEI, MePeKpHCTALINI0-
BapHHii. Yeex. 60, Euxonm +-.

Bt

Puc. 11. JlnmapmroBeii mopdmp, mepepaboTaHHKIE B KBEApOUTONON06HYI0 TOPOIY
(«TOpUTHEE rBapmaT»). YBea. 60, rRuroam .



CTEIeHHbIH, MOITOMY MPOBECTH TETKYIO IPAHHUIY MEKIY KBAPI-CEPHIHTOBEME
CHAHIAMI W PACCHaHNOBAHHEIMK mopupaMu TPYAHO.

Crpyrrypa rpamoxemupobracToBasn, TeKCTypa caaHIeBaTad, JIHHEHHO-
OPHEHTHPOBAHHAA, Tmomocdaras. Pasmep sepen xonebmercs 0T COTHX Ko Th-
CAYHEIX Joiiel Munammerpa. Mumepanbubiii cocTaB: MyCKOBHT (cepummr),
KBapl, KalWeBhie IOJIeBEE INNATH, IVIATHOKIASH, (GHOTHT, XJIOPUT, WHOrLA
ANUO0T; AKNECCOPHBIe MHHEpAJkl — amaTHT, UMPKOH, THTAHHT, WIBLMEHHT,
OUPAT, Aa@KMHET, Moaundjennur, meennt. Bee moposmooGpasyiomme Mmmepassi
BCTPEYAOTCA KaK B BHIE PENMKTOBHIX 3€PeH, Tak H B BuAe HOBooOpasoBaumil,
ABIAIIMHAXCA  Pe3ynpTaToOM IePEeRPHCTANIH3ANNE MePBUIHEIX MHHEDATOB.

Pme. 12, Kpapu-camomanoit cramer, oﬁpaannanm_a'ﬁcﬂ B peayJaeTaTe THIpPOTED-
MaTbHOU nepepaboTru ANMapHTOBHX mopdupon. Veem. 60, mmxoxm .

Perukrossie sepHa cmiIbHO fedopMEPOBaHE u pasapobiensr, HabIofaoTCs
CJIeJEl HeOTHOKPATHOTO BPalleHNA COXPAHUBINIEXCA PeHorpucTadnos. [lomenne
AT cepuunTH3EpoBankl. Illmporoe pazpuTne momyuaeT MYCKOBAT, MECTAMHE
o0pasylomuil m0YTH MOHOMUHEDATLHYIO mopofy. XapakTepHO IepeciamBaHme
I MapajlIelbHOe CPACTAHNe YelNIyek MYCKOBHTA ¢ YeNryiikaMu OHOTATA M XI0-
puta. Xgopur (TeHHWH U KIEHOXAOP) HAPAAY C OOHITHBIME UemIyHdaTIME
BEZIGTeHIAMA 00pa3yeT TOHKONPH3MATHIECKHE KPHCTAIIEL.

Xumugecknit coCTAR KBADPI-COPUIUTOBHIX CAAHNEB MAJLO OTIAHIACTCH OT
CpejiHero cocTaBa JAMMAPHTOBHX nopdupon. Bupmmo, sro obbacmaercs Tem,
9T0 XHMHICCKEMH AHAIH3aMU 0XapaKkTepPU30BAH COCTAE HE MEPBHUHBIX, 4 YiKe
B 3HAYUTENHHOI CTEIeHN MSMEHEeHHHX MNOP(HHPOB. '

Kembpo (?)-pneiicknit (Manbmuckumit) BospacT merasMopdmyeckmx Topofx
VCTaHABTHBAETCA MO TIeOJOTHYECKMM JIAHHBIM, TAK KAk CBATA CIAHIEB Iepe-
KPBIBAGTCA TEePPHUTEHHHIMH IOPOJaMH, COMOCTABAMEIMI ¢ TEIBLIOCCKON CBHTOMR
OpAOBHKa, a MONCTHIAETCA KBAPIUTAMA ¥ KBADIETO-IECUYAHAKAME, XapaKTep-
HeMHE s xobemmceroi ¢Buthl (R—Cm? hb). JInrosormueckuit cocras ux ama-
JOTHYEH COCTABY CTPATOTUIIA MAHBHHCKON CBHTHL.

Bospacr ammapmToBEIX HOpQEpoB Momer GHTH HPHOIHSHTENLHO ONEHEH
Rak OAE3KEA K BO3PACTY HOOPAOBHKCKAX rpamuToB TOProBexroro m Redramxsg-
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CKOr0 MAaCCHBOB, IalbKa KOTODHIX oOHapy;ieHa B 0asajpbHEIX KOHDJIOMEpa-
rax oppoBmra. I cesepy or mecroposxmenna H. I1. IOmxmnmv mabroganocs
cegenne HeOOIBIMUMY TallKaMu JUNAPATOBHX NOPGUPOB TOPrOBCKEX IPAHHATOB.
E. II. Hanuaus Habaofal B 5T0M jKe paitone u ofpaTHyo RapTHHY — JAiKK
rpaH|ToB B JIHOAPHTOBHIX Hopdmpax. [eoXpPoOHOIOTHYECKHE OIPEjieIeHns,
BHIIIO/IHGHHEIE KalWiA-aproHOBEIM METOZOM Io BalnossiM mpobam, zmaior abco-
doTHEE BozpacT 232—234(<4-8) mum ner, T. e. ABHO OMOJOKEHHBIL IOJ| BI@A-
HEeM TepPUEHCKOro meramopdmama.

MOP®OJIOTHA PYIHBIX KBAPIEBBIX KA

HunsHoe mone ToproBexoro MeCTOPOKICHHA NPEICTABIGHO CHCTEMOI
MAPANNEIBHEX KyIncooOpasHKX KBAPIEBHX KHUA CYOMHUPOTHOTO TpOCTHPA-
HEA, 00PasyoIUX HECKOAbKo cOmmkennsix cepmii (pme. 7). HHumast mmeror
BOBOJIBHO CIHORHOE CTpoeEHEe C 0Y€Hb YaCThIMH HEPBPHB&MH H pasjiypamm,
HO IPOCHEMHBAKTCA IO HOPOCTHPAaHHIO HAa 3HAYHUTEILHLIS paCGTO}IHE_H —TE0
300—400 m.

Hns MecTopokieHmA XapaKTePHH CJAefyHiqne MOp(OIOrHIecKre THITH
PYAOHOCHEIX KBAPIEBHIX KUJ: COTJACHHE RUIH — a) JTHHIOBHIHO-IETHO00-
pasmmne, 0) mmacrooOpasHHe, B) CKIAMKO00pasHble; CEKYI(He JKUIH; IITOK-
BEpHOHOEOﬁH])IE AHHUIBHEIE TeJaa.

Pesro mpeBammpyfomuy pacopocrpaHeHmeM MOAL3YRTCH THH30OBHIHO-9eT-
®oo6pasHe SRHIL, ABIAONMECH HA MECTOPOKICHHM OCHOBHBIM MOPQOIOTH-
geckmm TumoM. Peske BerpedamTces miactoo0pasHEeE W IITOKBEPROIMONOOHEE.
lpyrue e Tumer sRET QEKCEDYOTCA o0YeHb penko. B obmem crpykTypa
SRIABHOTO 10 TOProBCKOT0 MECTOPOIKIEHHSA OYeHB CXOAHA CO CTPYKTYpPOR
JRENBEEIX mONelt Xxpycraiermocusrx mecroposkaennit (Hapaxwmm, Cuaprosa,
1967).

CormacHBE KUK 3a1eraloT COTIACHO CO CAAHIEBATOCTHIO MOPOJ
(as. mpocrupanms 5—10°), HO HECKOIBKO KOCO IO OTHOIIEHMIO K KOHTAKTY
CIaHNeB ¥ JHmapuToBHX mopdupor (pme. 7). CaegoBaTensHO, MX 3aieranue
KOHTPOJ’IKPY@TCH 30HOH TEKTOHHIECKOTO paCCJIaH]IEBaHHH, B IepByl0 oO4He-
peib HMAPANNeNLHHIMA TPEIEHAME PACTKEHUA M OTCIOSHUS.

JImH30BEAHO-9eTKOO0ODASHEIE JRUIHI CIAOKEHBI JREIBAKAME HBapIla CaMoi
paznoobpasuoil, HO, KAK NPABAIO, HECKOIBKO YiimAeHHOH dopmar (puc. 13),
pasjeleHHLMHA APYT OT APYyra TOHKWUMH NDPOCIONKAME pacCIaHIIOBAHHON
BMemarmei mopoas. PopMa FKeJBAKOR OIPEMMYINECTBEHHO deueBnieobpaznasn,
pesse nmusoobpasmas, dennoxoobpasmas, Fykosuneobpasuas, HENPABUIbHASL.
WMuorpa BeTpeyaoTcs CHOMHEE Kak Obl CIIASHHBIE PYT ¢ IPYTOM JKEIBAKAMI.
CoOnmuenHEe cepuu KeIBaxoB o0pasyoT IOBOJBHO BHJIeDH{aHHEIE WPOTA-
JReHHHE TeJa, ONNCHBAEMEIE I KaPTHPYEMEIE KaR OTIeAbHEe RIAsl (puc. 7). Xa-
PAKTep COYTEHEHHS JKEJIBAKOB KylnmcooOpasHEll, YeTKOBHIHEIL, TEOOTK000-
pasunii. Pasmep xelIBaxoB CAMEIA pPA3NHIHBIN — OT HEPBHX CAHTHMETPORB
B monepesnuke 1 0—10 em B gmuay m0 50 cM B momepeynnke u 1—2 M B naNHY.
B cranmax ;xensargm Gosee m30MeTPHUYHEE H9eTKO 000cobIeHsl ApyT OT Apyra
(pme. 13, a, 6), B nuoapuroBrx mopdupax oum Gosee yNIHHEHH, FaCTO T0
nuH3000pasHLX, counenenme mx Oomee TecHoe, obmana sxmioobpasHas Gopma
CROILTEHW HeIBAKROB BHICTymaeT ordernuBee (pme. 13, ¢, 2). I'eomoro-mopdho-
JOrH4ecKue OGOGBHHOGTH H BHYyTpeHHEe CTpOBH'E[B HEIBAKOE IDIO3BOJAIOT
IOpeinoaaraTh, 9To MO kpaiinei Mepe 9acTh uX ABIsgeTcA Oyauramu, obpazoBas-
IMAMACA B DPE3YIbTATE TEKTOHHIECKOTO PACIICHEHHS MEPBHYHO mIAcTo00pas-
HEIX KBAPIEBHIX KU U MOCHEYIOMEeH e PeRPACT ANIA3AIAH JKUIBHOTO KBAPIA.
Henpaxy B aunapaToBnx mopdHpax mHOTHA pasOHUTH HOMEPEYHEIME TPEIHH-
KaMH pAaCT/}KeHHsA, CTeHKH KOTOPHX IMOKDPHTH [APY3aMH KPHCTALIEICCKOTO
kBapma (pme. 13, 2). BMmematomas mopoma MemRAy jKenBaKaMu IepeMATasd,
meperepTas, JKAPHAA HA omynk. B cranmax mambojee pacciaHOOBaHHEE Das-
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HOCTH dacro Tofpmpomansr, mmoiigarsie. CrammesaTocth Kar Ol obreraer

JKeJIBAKH, COBJlaBaf BUeYaTIeHHE BOJHHCTOCTH. :
ITnacroobpasuasie (mnm mauroofpasmeie mo Hapawmuy u Cuuprosoit,

1967) smuast (puc. 13, &, e, ) Gomee xaparTepHBL A JATAPETOBRIX: HOPPIPOB,

l:ir-lri [
I WA
WA
(1t

Sem

Puc. 13. ®opMa IHHIOBMIHO-YeTROOGPABHEIX W IIacT00GpasHHX xun Topros-
CHOT0 MECTOpPOMHIeHHA.

1 — mamapmToBhili mopdup; 2 — IMUDApRTOBHE TOpPHEpP paccHaNNOBaHHHN; 3 — CIAHUE,
4 — HBapUEBHE HUIEB.

B CJIAHIAX OHE BCTPEYAlOTCA TONBKO B €IMHHYHHX CIydasx, B Hambomee mioT-
ANX WX pasHocTAX. Cnmomusie mracTooGpasnsie UL ne BeTpedensl. Mommo
TOBOPETH JHIIb O IJIACTOOOPASHEIX YIACTKAX CHAOKHBIX JKHA, IePelylmAXCH
¢ amH30BHIHO-YeTKooOpasusiMu. OOnuHO Dpm mepexojie W3 CJAaHIEB B KBap-
neBrie TOPPHEPE PopMa JKII M3 THH3OBUIHO-9eTK000pasHoit MeHACTCA Ha Tpe-
AMYHeCTBEHHO mIacToobpasnyio mim 6anskyso x neil, [nmna miracToobpasHEX
vaacTroB mua Konebmeres or 20—30 mo 80—100 M, MOmMHOCTL OBOALHO BH-
JepskaHa W Aas pasHeix sxmia merserca or 0.3—0.5 no 1 M.
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Craaproobpasuse wmumast (puc, 14, a, 6, 6) WspenKa BCTPEUAOTCA B CHIBHO
HepeMATHIX PasHOCTAX CJAaHIOEB H B EAHHHYHEIX CAYYAAX — B JHOADHUTOBBIX
noppupax. Onu, KaK MPABUIO, UMEIOT HEBHAYMTENBHYI0 MOIIHOCTH (TIepBHe
CAHTHMETPEI). ’

BALRERRADANARN
1\\\1\1 }-.\.

Som

Prc. 14. MopMa cKIaKOOGPASHEIX, CORYMUX ¥ IITOKBEPKOTOZOGHEIX
an TOProBEKODO MECTOPOHASHH,

Yenosame ofosuadenas cum, HA pme. 13.

Cexymume mmas (pue. 14, 2, §) BeTpedaorcs OUeHH PEMKO. (0]
NPUYPOYeHHl K TPEIMHAM CKANBIBAHHA, OPHeHTHDOBAHHBIM IOA YriaMH
40—45° ® cormacHEIM KBapueBniM skmmaM. Cexymue WTPOMKUIKE, CHHXPOH-
HLe COTTACHEIM jKMIaM, 0ojee XapaKTepHH [Jf JIHIAPETOBHX HOPHHEPOB
W UAOTHHX pasHOCTeR ciaHmeB. B OTAeIBHEIX CIYYaAX COTIACHLIE IPOKIIEA
MEHFIOT CBOE HAmpaBienne Ha cexymee (pme. 14, 2). Mmorpa ygaerca uabaonaTe
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OPO/KUIKE TO3THUX TeHeparuil, cexymue KBapleBhie ;kelxBakd. OHE HecyT
TOABLKO CYIb(uAAy0 (MUPHT, XAJLKONUPHT) MEHEPaIn3anuio.

IMlroxBepromofgobOHHeEe s KEJABHKE TeJa, IPeACTABIAN-
mue coboil CoTacHRe OKBAPIOBAHARE 30HLL MOMHOCTHIO A0 1 M, HEOHOKPATHO
Ha6N0faNuCch B TEOAPUTORKX mopdupax (pue. 14, e). OHu mpecTaBIeH ! CIOK-
HOH CHCTEMOH COeTHWHAKIMHXCA OPORMIKOB H FHE3J caxapoBUIHOTO KBapla
HEMPABUABHON (QOpMBI ¢ YANMHEHHBIME DPEIHKTAMN JWIAPWTOBHX IOpHEpPOB
mesuny mamMu. Macca mopdupa B peluKTaX CHIBHO OKBAPIOBAHA, KOHTAKTEL ¢
KBAPIEM He 0YeHb Pe3Kue, WHOIMa mocTenenuse. [1o mpocTHpaHuIo NTOKBePKO-
Bbie 30HRL Hepegro NIepexondaT B .TIHHaOBHI{HD-‘IBTKOOﬁpaBHIﬂE H OaacToBbIE
KBapHeBHe ;RATE. HOAETPOIHPYIOTCA 30HAMHE CIOKHOTO CeUeHHs TPemuH PACTA-
JHEHUS W CRANBIBAHUA W 30Hamu Apobienus. Ilpormeccsr mMeTacoMaTHIecKoro
npeofpas3oBaHla JIHOAPHTOBEIX HOpGHpor npu (GOPMHEPOBAHEEM 9THX B0H
pearo mpeobxagainm HAJ IPONECCAME BHIIOJHEHMS TPEIuH.

Hpome kBapneswix KHJI Py/AHLIE MUHEPAJH (B OCHOBHOM HIEEJNT) JIOKAIM-
3YHOTCA B THIPOTEPMAIbHO H3MEHEHHBIX DasHOCTAX CHaHOEB W JHOAPHTIBERIX
mopHHAPOB, XaPAKRTEPHIYIOIUXCA HHTEHCHBHON MYCKOBUTH3AIMied U OKBapie-
sagmem. Iloroskenme Tarumx obOTamIeHHBIX YIACTKOB KOHTPONHPYETCS TOH e
cyOMepuInOHAAbHOM TeKTOHAYeCK AKTHBHOIT 30H0#. Mopma mx nua3000pasHan
unm HempaBunbHaA, Gauskas k amnH3000pasHOil (pue. 7, 6, 7).

BHYTPEHHEE CTPOEHHE RHUJ

Pynornocame xBapuessie skumani TOProBCKOTO MECTODOKICHUA MMEOT [0-
BOABHO CIIO/RHOE CTpOEHHE, 00yCIOBIEHHOE MHOTOCTATMHHEIM HX (GopMEpPO-
BaHHEM W HEOJHOKPATHO NPOABIABIIHMUCA IpOIeccaMd BHYTPHRHIBHOK
JeopMamAn W IMepeKPUCTALIHIANUE MHHEPAI0B.

Punc, 15. Herans NOHTaKTa CYNBOUAHO-KBAPLEBOH JKHAE ¢ OKBAPIOBAHHEIM
cllaHmeM  dYepe3  CHIOASHO-XTOPHTOBYIO OTOpouKy. ¥Bem. 60, muromm .

B GonpmmHCTRE KM M JKETBAKOB OTYETIUBO BHEIAIOTCA BHYTpPEHHEe
KBApIEBOEe TeNo u BHOTHT-MYCKOBHT-XTopuToBas otopoura (pume. 15). Oro-
pPoYKa ABIAECTCA KAk OB TEPeXOHEIM 3BEHOM OT REJLHONO KBapoa K BMe-
mlameit mopose.
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YIUX Tpo-

B me6onpmmx cOrmacHRX KBAPHEBHX ATpax m 0COOEHHO B Cex
FRANKAX OTOpPOYKA MHOIAA orcyrcrByer (pme. 16). Tarme obpasoranus mmeioT

BHI TMPOCTREX HHUJ BHIOOJHEHUA ¢ NACCHBHEIMHA HOHTaRTaMH, Jaxe ecliH KHJIb-

/y 1/ ERL

'8

‘_1.._:.1__._1.3*

LN
(NN

pue (sapucoBra ImIuda).

Yeea. 10.

Puac. 16. Heapm-cyasduaHEE TPOMKIIOR BHIOAHEHHS B KBA

u

HBI KBapI B HUX IOAHOCTHI0 NEPEKPHCTAINN30BAH. B OGOJBIIHHCTBE ke

NEKTH Ipy30Boro crpoenus (puc. 17).

TAKHX CIy9aeB OH cOXpaHseT pe

puesoro Texa pasmoobpaamoe. CameiMm mpo-

CTHIMH HHJIaMH MOMHHO CHUTATEH MKHJEBL, Telo HOTOPDLIX CJOOMKEHO «JIe{SHBIMY»

Crpoenme BHYTpeHHEro KBa

HOTYIPOBPATHEIM KPHCTALIHYECKIM KBapueM. ['pauwi(si MesRy WHIHBHIAME
KBapla ykasplBalOT HA APy30BO€ CTPOGHEE ;REA. JacTo B IMEHTPaTbHON YaCTH
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/KA HAGMIONAOTCA HEPBUYHEIE APY3OBHE IIOJNOCTH, CTEHKH HOTOpPHIX 06paso-
BaHbl IOMOBKAMH KPYIHHX KPHCTALIOB KBapma. [(na mesTpaipHoil e gacTH,
KHAK IPABHIO0, XaPAKTEPHA M IIPHYPOICHHOCTD APYIHX KAJIbHEIX MHHEPAIOB—
NONEBHIX INOATOB, KapGoHATOB. '

{mm

Pme. 17. Cynsdupmno-moneBomnaToBo-KBapUesHil IPOMEIOK ¢ POIRKTAME
TIepPBAYHOTO APY30BOr0 CTPOGHHA (3apucoBKa mumda). Ysem. 10.

B GoIBIIMHCTRe FKUI FEUJIBLHBIA KBAPH 9aCTWYHO WM IOJIHOCTHIO Hepe-
KPHCTAJIN30BAH B CaxapoBmimsii (puec. 18, a, 6, ), u mepsuYHOe ApPY30BOE
CTpOEHHe MOEET 6HTB BOCCTAHORJEHO JIHINOHL IO COXPEHFIIO]IIEMGH pPeJIuKTaM
(pme. 18, 6). CaxapoBEAHEIM KBapheM IDEHMYIMECTBEHHO CJOKEHB FRHJIEI,
3ajeraiomue B JHOAPETOBHIX mopdmpax. B cmammax mpomece mepexpmeral-
JUBANHE IPOSBUICA MEHEe IMHPOKO.

B caomeRx, 0c00eHHO B IITOKBEPKOBHX, METACOMATHYECKHX FKIIAX
HabII0/IaeTCA BTOPHYHAL NePEKPUCTAIIN3AIHA CAXaPOBEIHOTO KBAPHa B KPYII-
HOKPHCTALIHICCKUH «iefauoiy (pme. 18, 2), HO 5TO ABIEHAE B MEIOM I Me-
CTOPOKIEHHEA MaI0 XapaKTepHo.

OTOpOYRM Ha KOHTAKTAX JREA W KBAPIEBHX KEIBAKOB HMEIOT IEPEeMEH-
HYH MOIMIHOCTE OT HECHONBKHX MIIJIHMETDOB 100 HECHKOJBKHX CaHTHMETPOB.
XapakTep MX 3aBHCHT OT COCTAaBa BMEINAIOIIUX HOPOIL.
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Puc. 18. Boyrpennee cTpoenne kpapnesnx s;kug Toprosckoro mecropossgenus.

1 — CAaHIM; 2 — JHIapHTOBHE MODHUDPE; § — CHOLAH0-XIOPHTOBHE OTOPOTKE i, 4 —KBAPIL KDYIHOKpUCTAIGIIMecKuil, wiegamoliy; 5 — KBapi caxapoBugubil. ITup —
nupuT; lleen— meennt; Mox — sonmmbgennr; I — nojesste Woare; T'em — remMaTiT; X-IT — XaneROOUPHT; X1 — Xnopur; A— alikuaeT; Boasd — soanppamur; I, 11,
111 — ®BapI] PasHHX «IOKOJMEHnil» ITPOMHIKOR.



B camammax oTopodKH KEJI IJOTHEE, ¢ YETKUMHE DE3KHMH KOHTAKTAME
(puc. 18, @, 6). Onm nocrosano HecyT Ha cele cleJsl AKTHBHOTO TEKTOHHYE-
CKOTO BO3[EHCTBHA — 3epKala CKONb/KEHHS, MUIOHHTH3AIHIO, I'OPPHPOBKY.
OpmeHTHPOBKA MUHEDATOB, CIATAIOMKX 0TOPOYRY, BCerAa mapaiebHA KOH-
rakTam. MumepanpHEI cOCTaB OTOPOYKRH: KBAPI, XIOPHT, MYCKOBUT, OMOTHT,
pynaaEe MuHepadsl. Peaxko mpeofaaqanT KBapo W XIIOPHT.

B numapuToBHX mophEpAX OTOPOYKM KUJ MeHee ILIOTHEIE H XapaKTepu-
3YIOTCA MOCTEIeHHEIM IMepPexofoM K BMeNIalmmM HopojiaM depes 30HKU OCIi0-
neHeHUA W okBapueBaHEA. Hepemko Taxoi swe moCTeneHHBIH mepexofi Habmaio-
TaercA M K JKHIBHOMY KBapny (pme. 18, 2, 0). OpmeHTHpPOBKA MUHEDPAIOB
OTMEUAETCA KAK NAPALTENLHAA KOHTAKTAM, TAK H OecHOpANOYHAA H JasKke
monepednag. MuHepanbHBIL cOCTaB HEHNOCTOAHHEIA. Yame BCEr0 OTOPOURH
CJI0KEHBI MYCKOBHTOM ¢ HE3HAYMTEIHHEIME KOAHIECTBAMH KBAPIA, KaAmEBOTO
molieBOro mmara, anedmra, pysEsix MmaeparxoB. Hepegro mpmeyrerByoT Xio-
PUT WAE OHOTHT, B OTHENBHLIX CAYIadX Aaske IPeBATHDPYIOIIAE HalL MYCKO-
BHTOM.

Pymgusie mMumepanst ofpasyior game Beero TrHe3T000pa3HLIE CROIVICHHA H
JOHBL B 3aa156aﬂ,uax JHHJI B IO CHCTeMaM MHUHEDAJIH30BAHHBX TPEITHH B HAJIB-
HBIX Tejlax, a Tayke B HX oropouxax (pme. 18). [lma GonpmmmcrRa RmI Xa-
parTepHa TecHAaA accoIWaIms BOABHPAMOBOIO, OJOBOPYIHOIO, Moambreno-
BOI'0, MeOHOI'0O ¥ BHCMYTORBROIO ODYIeHEHHA, HO BGTpe‘IﬂIOTCH H OTHOCHTEJBHO
IIPOCTHIE FHUIBL CO G]]elIHaJIHBI:[pDBaHHHM OOHO-IEYXHOMIIOHEHTHLRIM OpYyHae-
HEHUEM.

Pesxo nepaBHOMepHOE pacnpefeleHne OpyAeHeHus, HeRLIeP/RAHHAS MOI-
HOCTH PYEHEIX 30H B 3aanbaHpax, MX HOCHMMETpudH0CTh (y ofHoro sansnbanma,
HAUpPHEMED, Pa3BHTa IIEEINTOBAad 30HA, Y OPYyroro — alKWHWTOBAA W T. 1I.),
cTpy#HaToe BHIeNeHAe PYIHOM MEHEPAIH3aNHH BIOIb TPEI[EH YKa3HBAIOT
HA TPeMMyMeCTBeHHO HAJXOKeHHHI XapaxkTep OpyleHeHHs, 0oJee IIOSHHEro
oo CPB.BE[EE[EDD ¢ BMemmawimuMHy ero RHJIaMu. BTO me ]]O,]ITBEPH{H.B.BTGH H IImu-
POKHM pasBUTHEM IPOMECCOB NEPeKPHCTAIIM3ANNH KUJIHHEIX MIHEPANoB,
HOHTPOJHPYEMEIX 3aidb0adgaMi HPOKIIKOB W CHCTeMAMH TpeIIMH B HHX.

Hapa,qy ¢ TAKHUMH CIO0RHBEIMH HHAJIAMH HHOTIA BGTPB‘IaIOTGH HEGOHB].I]EB
JKUNBHEE Tea APY30BOTO CTPOGHHSA ¢ MAIOKOMIIOHEHTHON PyTHOHE MEHEpaim-
3aluei, TprypoTeHnoil Kk ux memTpampuniM wacram. O6pazoBanme momodHBIX
JRUJ BRIOOJHEHHA IPOMCXOJMIO, BHIWMO, TOIXBKO B OIHY M3 CTajfiuii MEHepa-
JMA3ATAM,

Tarmm obpasom, pymuoe moixe ToproBcroro MecTOpPOXIeHHAA BechMAa Tere-
poremmoe. OHO ¢I0KEHO KBaPUEBO-PYAHBIMA JKIJIAMA PasiumIHON MOpP(OILOIrmR
H pPasJaH9HOTO TeHe3Hnca, MeTacoMaTHIeCKUuMH 061]&3033]111}11\'!11, HOMILTEKCOM
TEKTOHHTOB. MHOI‘HB W3 3THX 2JEeMeHTOB GITIJOpMHpOBaJIHCB eme B JopynHbie
sTamsl. BoasdipaMoBas ¥ COMyTCTBYIOMAA €if MEHePAIU3ANAA KOHTPOITHPYIOTCA
30HOH pasioMa, B OPeieIaX KOTOPOH BCe KUIBLHEE 00pasoBaHUA U BMEITAIOMNE
MOPOAEL B TOM WiW WHOH cremeHm MmAepanmsoBamsl. Ilo cyrm jgema pyamEeiM
TEJIOM SABJIAITCA He TOIBKO KBAPIEBHE JKUIB, & BCA 80HA pasioma. HBapie-
BHle RmWIL Hambomee 000OrameHH PYIHEME MHHEPAJaAMH IHWIDbL BCJIEJCTBHE
TOTO, UTO OHM TpencTaBIfwT coboil Gomee GraroupmATHYW Cpely KAk ara
METPAOWE THAPOTEPMAIBHEIX PACTBOPOB, TAK W MIA KPHCTANIH3ANNH PYIHLIX
MHHEPATO0B II0 CPABHEHHIO ¢ BMEIHAIIMAME IIOPOJAMH.

MHUHEPAJIBHBIH COCTAB JHILI
W XAPARTEPHCTHMRA THIOTEHHBIX MHHEPAJIOB

ITo pasmooOpasmio MUHEPANOB, CHATATOIAX PYIOHOCHHIE KBAPIEBHE JHAIE,
ToproBckoe MeCTOPOKEHHE SBIAETCA OJHAM W3 Haubollee WHTEPECHHIX Ha
Ilpanonaprom ¥Ypane. B KBapHeBslX KHIax # HX HPHKOHTAKTOBEIX 30HAX
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HaMil ODHApy/KeHO W ¢ TOH HWIH HHOH CTEHEeHBI0 NETAILHOCTH HCCAETORAHO
orono 80 mMumepanos ma3 mux 48 runorenHHx,

M. M. Ozeposrm (1942) otmeseno 53 runorennsix u 19 runepremanx MumHe-
PajioB, HO OHE B Godplnedl YacTy MUATHOCTHPOBAHE BH3yalxbHo. B mpomecce
HAaIINX WCCIEZOBAHWA MX JMATHOCTHKA 9YACTO HE IOATBED:KTAIACH.

I'mmoresasMe MEHEepS&IH
(rmaBHEIE W aKLECCOPHELE)

ITpocTaie BemecTRa:
*3osoto — Au
Cynnhums:
xaapromapaT — CuFeS,
*regaanTaT — CugAsSs-,
*meanur — CugShSy-,
*nupporns — FeS
*ranenuT — PhS
*edanepnt — ZnS
afiruaur — 2PbS-Cu,S-Bi,S,
femmamunur () — 2PbS-(Ag,Cu),S-2Bi,S,
muput — FeS,
apCeHonupuT (r’) — FeAsS
mommbperatT — MoS,
Tanorenmge:
*¢awopnr — CaF,

ORHCIBI M HADOOKUCIL:
mmuHeas (?) — MgAl, O,
maraeTnT — Fel'e,04
remMaTnT — Fe,04
wisMerut — FeTiOg

*mpoxsop — (Na,Ca),(Nb, Ta,Ti),040H,F,0)
kBapn — Si0,
pyrmi — TiO,
KaccuTepnt — Sn0,
amaras — TiO,
Gpyrur — Ti0,

Hap6onars:
raasmaT — CaCo,
noaomur — CaMg[CO, ],
AHREPHT — CaFB[CO;;'L

Cyandarsr:

Gapur — Ba[S0,]

Boandpamarer m moambgaTe:
Boabdpamur — (Mn, Fe)[WO,]
meemT — Ca[WO,]

DocgaTn:

*reenotum — Y [PO,]
*sonaunt — Ce[0,]
anmarutr — Cag[F | (POy)4]

CunuxaTs:

#aapmangnE — FegAl[Si0, ],

nupkos — Zr[Si0,]

*ropur — Th[Si0, ‘]1

Tomaz — Aly[F, |8104]

THTAHAT — CaTl[OlSlO

smmior — Cag(ALFe' )AL, [0 |OH [Si0, $i,0,]

nouanr — CayAlg[O |OH [Si0,]8i,0,]

oprar — (Ca,Ce,Mn), (Fe ,Fe™* Mg)A] [O]OH |8i0,|8i,0,]
Gepumax — A Bea{Slﬂ

Typmannn — NaMggAly r(OH)Hs](BOa}s Sig0yg)

myckoeuT — KAL[(OH, F),|AlSi O

Gmorae — K (Mg, Fo,Mn,[(OH, P [] AlSig0,] ]
MOHTMOPHIVIOHEAT — (Aly ooMg, 5q) [(OH), F514010 Nag.3a(H30)y
xaopur — (Mg,Fe) A s[AlglgomﬁOH Is :
oproruaz — K[AlSi O]

anb6uT — Na[AlSigO, ]
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T'mmeprenHEHe MuUHepalH

Cyasdmjs: \
xanpkosuH — Cu,S
xoBesanE — CuS
Gopuntr — Cu,S:(Fe, Cu)S
ORHCIE ¥ TUIPOOKUCIEL:
xyopat — Cuy,O
omemur — a-ﬁig()s
pyceennr — Bi,[W04]0,
remaTuT (MaprTET) — Fe,0p
rapporeMaTaT — Fe,03-aq
mreredensmuT (P) — Agy_»5i, 1(0,0H,H,0),
néxamanr — Bi,[MO,
oman — Si0,4-aq
xannenon — Si0,
upapoua — Si0,
Bag — MnO,-nH,0
opyrur — TiO,
moaudaur — MoO,
rajporeTaT — o-FeOOH -aq
Kap6onars:
asypur — Cug[OH |CO4l,
manaxur — Cu,[(OH), |CO;]
omemyTaT — Biy| 0, [CO4l
Cyasdars:
siposut — KFe " [(OH); |(80y),]
BoasdpaMats @ MonuGmaTHL:
mroabmat — Ph[WO,]
syaspernt — Ph[(MoO,)]
*gpmnparar — Pbh[(Mo,W)0,]
weenaT (myusnersiii) — Ca[WO0,]
Banagmarsi:
panaguant — Phy[Cl[(WO,);]
Cunmrath:
rurapnt  (nefikokcen) — CaTi[0]Si0,]
raommanr — Al [(OH)g [Sig0y4]
DpuMeganue IomymupHbiM OTMEYEHB MHPOKO PACIpo-

CTpaHeHHBle MHMHEDAJbl, BSBCSE0MKON — PEAKO  BCTPEYAIDIIHECH,
a 3HAKOM (?) — HEROCTATOYHO CTPOrO AUATHOCTHPOBAHHBE,

Taxoe pasmoofpasme MUHEPAIBHOTO COCTABA KHI OOYCIOBIEHO MHOTOCTA-
MUIHOCTHI0 W JIHTeNBHON meTOpmell MX QopMEpOBAHEA.

B sroit rraBe ME IPHBOIMM KPATHY0 MUHEDATOTHIECKYIO XAPAKTEPUCTHRY
TOMBKO THHOTeHHEX MUHEpajaoB. [mmepreHmbie MuHepaas OyIyT oXaparTepu-
sosausl B v, VI npu amanmse mponeccos PHAEYECKOTO M XAMHEIECKOTO pPaspy-
mesns BombpaMmomposeienni. Jus ymoberea OpHEHTHPOBKH  OMHCAHEE
MEHEDPATOB [OaeTcad B MOPALKE RPACTAMIOXHMHUIECKON  RIACCHPURALMIT
X. Illrpynna (1962). Pexomenganuit aT0r0 aBTopa MBI TPANED/RUBAEMCA H MPI
HammcaHuu o0muUX (GOpPMyn MEHEPATOB (3a WMCKIYEHHEM CIydaeB, KOTAA
HAllH MCCAeJOBAHMA TONYCKAOT WX yTOTHEHHE).

Ilpoersie BemecTBa

30X 0To0 gBAAETCHS 0YEHE PEIKWM AKIECCOPHKIM MUHEPATIOM KBAPIEBLIX
seui. Lpucyrersme ero B wuge meaxnx (0.1—0.2 mm) m3omerpudaabix 3epeH
YCTAHOBIEHO TOJIBKO B HECKOABKMX IIPOTOIOUKAX yRUIbHOTO KBapua. Ilo fmam-
HEIM TPOBHPHOTO aHANW3a CONEpPsKAHIe 300Ta B KBADIEBHIX JEWIAX KOIeD-
aerca or 0.2 mo 0.8 r/r.

Cynsduapi

XaXTbKONHKPHT OTHOCATCA K IPyOIOe TOBOJBHO MHPOKO Pacmpocrpa-
HEHHBIX MupHEePanoB. OH BCTPETAETCS B BUJIe HEIPABHILHOM (hOPMBEI MOHOMUHE-
PANBHEIX BHJIEJEHHI, TAMEe BCETO UPHYPOUYGHHEX K 3ampbapaM KBapHeBHIX
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sxUT, OOLMHO B TECHOHW ACCONMALEM € APYTEMH CcynbUIaME U IIEENHTOM.
PasMmep Bjenenmii komebiaerca or moxeidl mumanumerpa fo 10—20 mm.
XanbKOOUPUT, HAK HPABUIO, HEMEHTHDPYET KPUCTAILIH ¥ KaTAKJIACTH=
veckue obxoMKm mupura (pme. 19, a), oTeHs pegko mmeeT ¢ NMPHTOM IIOBEPX-
HOCTH COBMECTHOTO POCTA, & B OTHENBHBIX CIygasx obpasyer mceBIoMopgoakr
no nuputy. Ouens 9acTo BHIMONHAET TPEIMUWHKE B meenute (puc. 19, 6 u 20),
o0pasyer KOHIEHTPUYECKHE «BEHYMKEY BOKPYI €ro KpHCTALIoB. Bmpensercs
B BHJE METAKDPHCTAJIOB B KBapI-XJOPHTOBOH oTopouxe ;kma (puc. 19, 6).

Pne. 19. DBsaumooTHOIEHHA XaJAbKOTHPHTA ¢ IPYTHME MUHEDATAMIL.
Veea. 15.

X-n — xaaekomuput; [Inp — mopot; A — afikaant; Xo — xgopeT; Ke — wsapu.

BBE\IHIOOTHOI[[GIIHH XalbHOIIUPUTa € [APYIEMEI MHHBpElJ'[ﬂMH YHA3BBAKT Ha
ero Gollee HO3THIOI TIO CPABHEHUIO ¢ IIEENHTOM, KACCUTOPUTOM, THMPHUTOM I
MosbenrToM, no 00jee PAHHIO MO0 CPABHEHHI) ¢ ANKWHUTOM KPHCTAILIH3a-
IHKD. HESHR‘JHTBHLH{IH qacTh XaJdbHODWPHUTA KPHCTALIN30BATACh H B KOHEYHEIE
MOMEHTHEL OTI0MReHHA OCHOBHOM MAaCCHL NHUpUTAa.

3epHa XaTbKoOEPUTA OOGBITHO OIHOPOIHBIC, HHOTAA COAEP:KaT 3aXBadeH-
1bIE TPH EKPHCTAMIM3ANNA BR/INYEHHA KBApHa, KacCHTepHTa, MDJ]HSIEB_HHT&,
eenuTa. PGHTI‘BHOGT])YRT}T]]H])IM aHaJlW30M Ha neﬁaerpanmax HEROTOPHIX
00pasmoB XaTbKOIMPUTA OOHAPY/RUBAIOTCS OTPAKEHNST, XapPaKTepHLe I
ODEPPOTHHA, HO OPH MHKPOCROMHYECKOM MCCIeTOBAHMH BR/AITEHUA HHP]JDTEH&
HE 3aMeTHBHIL. BGSMOH\'HO. 3TH BBIISIENHA HBIAWTCA XBJI]JKOIIEPPOTHHOM.

HBGT XAJUIBROOHPHTA B CBEMHEM H3JI0Me Ha'I‘YHHO—mEJITHf[, HO eCTeCTBEHHAA
HOBEPXHOCTE 3ePeH BCerTa MOKPHTA mecTpoil mode;ranocThio, yia. Bec. 4.15-+
+0.01. Copepiranue axIECCOPHBIX NpPHMECEH B XaJBKOIUPHTE MO JaH-
HBEIM IO YKOJIMYECTBEHHLIX CIERTPaJbHBEIX AHAIH30B (B %):

Munn- Marcu-  Hambomee E;’ﬁ:_‘ Marcu- Han6omee
MATBHOC ManpHOE  oOBITHOE ity MaibHoe 0OBEYHOE

Mn ... . 0.0001 0.01 0.008 Bl o oo e . D200 0.08 0.005
Ph % u o s Cr. 0.03 0.02 Al .. .. 0.004 0.08 0.004
Bi % oaa » 0.1 0.07 gr oo . 0008 0.01 0.008
Ag . . . . 0.004 0.2 0.03 Gas » & o 0002 0.01 0.003

;5 1; R Her 0.01 Her Bl e o GO 0.003 0.003

B T » 0.15 0.03 Sn. 4 » 0.025 0.01
Me o oo 0,008 0.2 0.02

Kpowme Toro, B ornensusix mpobax obmapysrens: cienst Be, As, Sh, Ca, Cd,
Ni m Zr. XapakrepHO JJA TOPrOBCKOT0 XalbKONEPHTA OTHOCHTEIBHO IOBEI-
IIeHHOe coflep:raHde cepefpa ¥ 0l0Ba.

Bropnuniie maMeHeHHs BHPaKAlTCA B OCHOBHOM B HHATEHCHBHOM XHMHU-
JEeCKOM H3MEHEHHHW XaJbKONHPHTA B 30HE OKWUCIEHWSA, COIPOBOKIAIOINEMCI
MCeBIOMOPOHBIM 3aMEIIEHEEM ero OODHHTOM, KOBEIIWHOM, XalXbKO3HHOM,
rynpaToM. B pesyibrare OKHCAeHHA XANLKONUPATA 06pasyIOTCA TaKiKe CaMmo-
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CTOATeNLHEE BEIICJICHHA Malaxmra, asypura um rupporerura. Hedopmanmus
U MePeRPUCTAININ3ANAA 3€PeH XaJbKONHPHTA NPOSABIEHH O4YeHb CIabo.
TernHaHTHT, MHILAKOBACTHH IDEJACTABHTENB pAJA TEeHHAHTHT —
TETPA3PUT W3 IPYNOEl OMERITEIX Py, BCTPeYeH TOTBEKO B OJIHOM W3 HKII MECTO~
posmenus, Toe oH oGpasyer menkme (Memee 1 mMm) yiuUHEHHbE BHIETEHHI
B ACCONMANNY C ANKUHATOM I Xankronupurom. Ero kpucralinsanua npeimecr-
BOBaJa KpHCTanausanuy afikmmnta. IloJ MHKDOCKONOM B OTPa/KEHHOM CBETe

Prc. 20. Bupenenme xansromupura (X-u) Ha rpaEume ¢ TPeI(UHOBATHIM K-
crannom meennra ([leex). ¥Veex. 120.

XapaKTepusyerca cepoBaTo-GemEiM HBETOM €O CIeTKa OypoBATHIM OTTEHKOM
¥ HEBEICOKOH oTpamkaTedbHOl cumocobnocrhio, maoTpomen. MemmiockocTHEE
paccrosuus (Tabiu. 6) xapakTepUayIOTCS MPOME/RYTOTHEIMI 3HATCHUAME MEKTY
TEHHAHTHTOM W TeTpapiaputoMm, Gojee Oimsxme, OHAKO, K TeHHAHTHTY. Bu-
JEMO, MCCIe(OBaHHEN o0paser] ABIAETCA He KPAHHUM. & [MPOMERYTOYHEIM
(cypMAHO-MEIIBAKOBHCTHIM) WIEHOM Ha3BaHHOTO pama. O€ens orpaHHIeHHOE
HOJIUYIEeCTBO MaTepuala He Talo BO3MOKHOCTH TPOBECTH Goiee OeTaJdbHBIE HC-
CTeIOBAHAA 9TOT0 MEHEpalIa.

Ilzannmr (pryrhcomepsrammil TeTpasApur) obHApYsKeH B mpobe CHIBHO
H3MEeHEeHHBIX, NePeRPpHCTAIIHAI0OBAHHLIX 10 I{pyHHOI{pHGT&ﬂHH‘IECI{Oﬁ HadbHmH-
TOBOH MacChl H3BECTHAKOB. Bc'rpeqae'rc:{ B BHAE CMOJIAHO-YEPHBIX H3OMETPUTI~
HHX 3epeH. [luarHocTHpoBAaH M0 [AaHHKEM PEHTIEHOCTPYHKTYDPHOTO aHANH3A.

Conep/raHue aKIECCOPHLIX DIEMEHTOB-IPUMECceii 10 JAHHEIM HpUOIIKReHH0-
KOJIMYeCTBEHHOr0 CcHeRTpansHoro anammsa (8Y%):

Be ... . 0.0003 Nb . ... 0.06 Co: = oy 00003
As .. .. 04 GR  an 0.003 Ni ... . 0004
Se 0.003 Bi 0.2 Ba . . ... £z,
Sh n N 0.01 Niwe a0 w n 0
Mn 0.1 Cu n S TURESE R 2
Pb 0.008 Ag 1=—=B I . 5w w b

XapakTepHO J[OBONBHO BHCOKOE COMEP/KRAHHE MEINILAKA, YKa3hBaiomee
Ha NPOMERYTOUHOE TOJOKEHUe MHUHEpPAZa B PANY TeHHAHTUT—TeTpasIpur,

a Tarxe cepebpa, muEKa W Rexesa.
ITuppoTwmn B KBAPHEBRIX SKUIAX C DPYIHOH MHHepPAIHW3aIueil BCTpe-
gaercsa kpaiiHe penko. O obmapysien TONBKO B HECKOIBKHX JKHIAX, THe 00-
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3 Tabunumma 6
MeRILTOCKOCTHEe PACCTOAHNA TEHHAHTHTA

Tenmgnra? Topros- TeHHaETHT Terpasgpur
Homcomn S n. obp. 1020 (Mirxees, 1957) (Mirxoep. 1957)
MHI hht
I da/n b dajn I dofn
1 3 3.61 — — — —
2. 5 3.25 —- - — —_
3 222 10 2.95 10 2.94 10 3.00
4 1 2.82 - —_ — —_
5 3 2.73 e — — —_
6 400 5 2.565 6 2.55 6 2.60
7 441; 330 4 2.417 4 2.40 4 2.45
8 510; 431 5 2.009 4 2.00 4 2.04
9 521 ) 1.876 4 1.862 4 1.900
10 440 10 1.819 10 1.803 10 1.839
11 433; 530 2 1.763 2 1.749 2 1.784
12 600; 442 3 1.709 2 1.700 2 1.734
13 611; 532 4 1.668 2 1.654 2 1.687
14 622 8 1.551 8 1.537 8 1,568
15 444 ] 2 1.487 2 1.472 2 1.502
16 710, 550, 543 2 1.457 2 1.443 2 1.471
17 1 1.403 — = — —
18 800 2 1.305 2 1.274 2 1.301
19 3 1.289 - — - =
20 2 1.270 — — :
21 653 3 1.233 2 1.219 2 1.243
22 831, 750; 743 4 1.199 2 1.185 2 1.209
23 911; 753 4 1.183 4 1.170
24 921; 761; 655 3 1.1197 2 1.100 2 1.122
25 930; 851; 754 3 1.0883 2 1.075 2 1.096
26 844 3 1.065 4 1.044 4 1. 061
27 6 1.0533 - - -
28 5 0.9948 — — — -
29 3 0.9924 — — . s
30 5 0.9855 - — -— -
3 3 0.9835 — = —— —
oIp o Medanue Yemorua cremen: FeK (x, fy-usnydenue, D =57.3 M, d =0.35 mm, =12 ma;
U =145 KB} h =0 4ae¢,; anaouTHR B. A, PiKaHnaIbH.

pagyer Meapuaitmyo (0.01—0.1 Mm) BrpammeHHOCTH B JKHJIBHOM KBapie,
TATOTeA K CROIIEHmAM cynbQupos. B GeapyAmHsIX XpycTameHOCHHIX KETAX
10BoNBHO 00bI9eH m BCTpewaeTcs B BEAe KPyIHHX (10 50 mMM) HempaBHABHOHR
[OPMEL BHIEJIeHHH, 3aI0MHAOIUX APY30BLe NONOCTH ¢ KPHCTALIaMi KBapIa.,
N pHECTAIJIB KBapa M NEPPOTHHA HMEIOT HEYKIHONHEIE IOBEPXHOCTH COBMECT-
Z0TO pocTa.

ITpy M@WKPOCKONWYECKEX WCCIENOBAHMAX DPAaCKPHBAGTCH OYEHbH HEONHO-
70[HOE BHYTPeHHee CTPOeHHe NMPPOTHHOBHIX BEIGNEHHi, BHAUMO, 00yciaoB-
TeHHOE I'MIepreHHbIMY H3MeHCHHAMH. ITo MEOTOTHCIEHHRIM TpemHHEKRaM, pacce-
ZAJOMEAM MHPPOTHH N0 NIOCKOCTAM CHOJMBMEHHA W B OPOM3BOJBHEIX Halpas-
1eHWAX, PAa3BHBAETCH  CHMMETPHIHO-30HANBLHOe 3aMelleHWe NHPPOTHHA
JHPHETOM, MapRasmroM ® rupporermroM (pmc. 21). Impuua somsr 3amMemenns
1ocTHraeT 1—2 Mm.

XuEMuueckmii cocras mappormua (B %):

Bt ol b 42.70 Ni. v oo 048
Fe ... . 49.66 Cu, . =« OM
Co ... . 0.082 Si0, ... 0.34
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Benepgersme pasBuTHA ORRCAHTEIBHEIX NOPONECCOB XUMHICCKHH COCTAB
OEPPOTHHA CYMIECTBEHHO M3MEHEH II0 CPABHEHMIO CO CTATHCTHIECHH CPeIHMM,
HO COXPaHARTCA CPABHUTEIHHO BEICOKOE Coflep/kanme KoDAIbTa, HUKeIT I MEeH.

l'amemmT orHOCHTCA K TIpyNme pPeTKO BCTPEYAIOUUXCH MUHEDATOB.
On oOmapymeH B IByX anmuupax u B psage obpasmoe. O6pasyer 09eHb MEIKHE

(Tt) mo Tpemuu-

YBex., 25.

HaM.

Pnc. 21, 3amemenne mupporuna ([I-g) nupurom (Llup), Maprazurom (Mapi) m rIiporiTHTONM

(o 1 mMm) KpHCTaIIHKH, 3aNONHEHHLE B /KHNBHHEA KBapnm M kanbnur, Hpm-
CTANNB TAJNEHHTA WMEIT TOREPXHOCTH COBMECTHOTO POCTA ¢ BHACICHHAME
xanbrommpuTa (puc. 22, @), Ho BKPAHMPYIOTCSA TPAHAME KPHCTANIOB IIEeTHTa
(pme. 22, 6). Popma KPUCTANIOB OKTASAPHIECKAA ¢ MHOrOYMCICHHLIMU IIa-
CTHHIATHIME CyOMHIMBAAAMEA HA IHOBEDXHOCTH TPAaHEH, IPHAAMHEMHA KPHCTal
gaM crenerHuE 00aun (pme. 22, 8).
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ChPamepuT B BHUE eUHEIHLIX M30METPHYHEIX 3ePeH pasMepoM MeHee
0.1 MM BeTpeuex B opfHOI mpobe CyIbYEIOHOCHOTO SKHIBHOTO KBapIa.

AR KRHHETT HA MECTOPO;KICHHU LIpENCTaBIeH odeHs mmupoxo. OH oTme-
9aeTesl BO BCeX PY/OHOCHHIX JKUI4X, 00pasyd B HEKOTODHX H3 HEX J0OBOJBLHO
dorareie ckomnenud. Berpegaercss npeuMyInecTBeHHO B BHE YAJIWHEHHEX KpPH-
crammoB (pmc. 23) W M30METPHYHBIX WIH HEOPABHIBHOU (OPMBI CKOILIEHMI
B ACCOLMALMM ¢ IMUPUTOM, XambKommpuroM m Moiudienmrom, OOHYHO CRKOI-
JeHUA AHKWHATA TOPIYPOYeHH K B30HAM NEPEeRPHCTANIU30BAHHOIO Caxapo-

8

Pme. 22. @opma BHfesennit ragennTa (I'all) B KBapIeBHX HHIAX.
¥eem. 20.

IImp — uoppur; X-0 — Iajgbpromupur; XIo — xaopur; HB — KBapm.

BUJIHOTO KBAPIA U K TpemuHKaM B camBHOM KBapne. [lo mamnapiM B3amMOOTHO-
IHeHui ¢ TPYTEMH MHHepalaMu, AlKHHHAT ONpeflelfgeTcA Kak caMbll mMo3jHHA
pynustit MuEepan. Ero cKOmIeHHA DHPAHMPYIOTCS MOBEPXHOCTAME XaJIbKOIH-
puta W MOnmOJEHUTA, OH HEMEHTHpPYEeT OOIOMKH W KPUCTALIEI NHPUTA I
ureesuta (puc. 24).

Kpuerannn aifikunuTa EMeOT BCETa YIMWHEHHEIR T IIeCTOBATOTO I AT 0 k-
garoro ofiMR W mpmaMarmieckmii rabmryc (pme. 25). Yacro rpanm DOKPHITEH
rpy6oit BepTHRANBHON INTPHXOBKOH. PasMep KPHCTATTOB O0OBIYHO JIEHHT
s upepeaax 0.5—2 MM, HHOTHA RpUCTALTH AocTAraoT ajmubl 120 My opm ToMI-
muae npusm 4—~6 .

IlBer aiikEEETA B CBEKEM M3I0ME CBHHI[OBO-CEPHIH, B OTPAKEHHOM CBeTe
0/l MHKPOCKOIOM — KpeMoBo-Genwrii. IlHorga oTrmedarTcsi BapHaldd OTTEH-
KOB OT JKEITOBATOTO JI0 PO30BATOTO.

MuarnocTrra TOATBEPIKAAETCA [AHHKME pPEHTTEHOCTPYRTYDPHBIX HeCle-
10BaHKi, KOTOPEE, KPOME TOT0, MOKABKBAIT 3HAYHTENLHBIE KOMe0anua B MejK-
IIOCKOCTHEIX PACCTOSHUAX, - OTPasKas HEeBHED/KAHHOCTH COCTABA ANKMHETA
1T BO3MOYRHOCTh HAJMIUA B HEM BRJIIOYEHWH JWIIIMAHUTA, pelilbaHmmTa, BATTH-
xegura u OemykauHuTAa.

Comeprxanme aRIECCOPHEIX dIeMEHTOB-TPUMeceil B allKMHUTE IO JAHHBIM
1pulIMKeHHO-KOANYeCTBeHHOTO CIeKTpanbHoro amanusa (B %):

Muan- Marcu- Hanfionee Munn- Marcu- Hauloaee
MaJBHOS MaJBHOE ofrgHOe MANBHOE MaJIbHOe o0BMHOE
-]y S | 0.42 0.05 ME o o o o= D0 0.007 0.003
Mo . os o oo 00003 0.015 0.005 B oo oo 0001 0.2 0.05
Mo: 5 wowow 0.4 0.1 o) N P 1753 | 0.12 0.03
s I Her 0.4 Cn. Fe . ... 0.001 0.02 0.007
ADY ey TRER 2 Ga . o oo DM 0.05 0.008
20w ooy Her 0.01 0.005 Ba .. .. Her 0.08 0.02
T 5w o 000E 0.003 (10115 S R - » 0.01 0.005
Sn ... . 0.0006 0.008 0.001

Ha ocmoBaHEE TPOBEJEHHEX aHAJH30B YCTAHOBIEHO, UTO A AUKAHHTA
XapaKTePHO YCTOWYMBO BHICOKOE comep:kanme cepedpa (B cpemaem oxoxo 1%)
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Pme. 23. Kpucrann aiikmmnra (vepuoe) B JKAJBHOM KBapime,
B 3HAYATENbHOH CTeIeHH 3aMemieHHHE OGmemytuToM (Gesoe).
Veex. 40.

Pmc. 24. BaaumooTHOIIeNHS alkmumTa ¢ MOJAMOTEHHTOM. AMKH-
HHAT 9acTHYHO WA IIOJHOCTHIO JaMelen BTOPHIHEIMI MHHBP&-
JIaMi, B OCHOBHOM OumecMyTnTOM. ¥YBem. 40.

A — afikuanr, B — Oucmyrer, Mon — Moap0meHnT.



u nopemennoe cypsmer (ot 0.01 o 0.12%) m mommbpena (or 0.01 1o

(174

0

Alz_mnnm PelKO TIOJIBEPTAeTCHA MEXaHWIECKUM [edopMaIiAM, TONBKO KPyH-
Hble TPUSMATHYECKUe KPHUCTAMIB MCIHITHBAIOT He3HAYHTEILHEN usrub Ges
HAPYNIEHAs CITOIIHOCTH. ,

Tumeprennbie M3MEHEHUS IPOABIEHHE 0YEHH pPe3ko. HpHCTANIB M BRIO-
HeHWA AWKHHWTA 9aCTHIHO WM IOJHOCTHI) 3aMEHIEHBI W SBIAKTICA IO CYTH
fera  TMOJMMUHEDATBHEIMI OUCMHAT-KEXIMHAT-BYIH(PEHAT-OHCMY THTOBEIME
ncesgoMopozamu 1o aikwAuTy (puc. 23, 24). Kpucramas 6es CJIE/I0B THIIep-
TeHHOTO MBMEHEHHA HAMH He OLIIM BCTPEYEHEL

Pnc. 25. Popma kpmcTamiaos aiikuuuTa (HcesgoMophoss 5ncuy’mrra
oo aiwuHETY). ¥YBem. 40.

BemmaMuHEH®ET B MOHOMHHEDAJABHEIX BHJICAEHHAX HE BCTPEUEH.
Ilo pamHBIM DPEHTTEHOCTPYKTYPHEIX AHANWZOB M 10 BEICOKOMY COEP:KAHHIO
cepebpa mpegmomaraeTcd ero NPHCYTCTBHE B BHAE HPHEMECH B aiikmpumTe,

IIuput apIgeTcA OJHUM M3 CAMHEX PACHPOCTPAHEHHHIX CYIb(AIHEIX
MHUHEpaloB KBaPIEBHX REJI W BMEIIAOIEX TIOPOfA. Yalme BCero oH IIpefcTaB-
neH ppumoMopdHEIME Rpuctamiamu (puc. 26, a), Ho 06pazyeT w MOHOMHUHEPATb-
Hble WIM TONHMHUHEDATbHEIE CKOILIEHHS PasMepoM [0 JeCATKOB CAHTHMETPOR
B IOMEPeYHIKE.

ITupuT Do B3AEMOOTHOIIEHHMAM C JAPYTHMH MUHEPAJAMH OIpPEJEeIseTCa
rak Gomee mosmHmir, dem meexnt m kaccmrepnt. Muorja mMeer ¢ KpmCTaLIaME
meeauTa MOBePXHOCTH COBMECTHOrO poOCTa, YRa3blBamIOUe Ha CMEHY HKpHcTaJj-
AN3ALAN ImeeJnTa Kpucraxnmsanmein mupnta (pme. 26, 6). Beerma memenTn-
pyercsa xansrommpuroMm (puc. 26, 6) u alirummrom, ofpesaer IeNIyAREM MO-
aubgenmra, T. e. sABIAerca 6odee MO3JHUM O CPABHEHHIO C STHMH MWHe-
padamm.

- Kpucranusl mupuTa H30METPHIHEE, HHOIZA YIIOMEHHbE WIH YAINHeHAEe
(puc. 27). Pesro mpeoOmamamomum raburycom aBasercs KyOHUYeCKHil, 9acTo
dopMa KDHCTAJJIOB OCIOKHAETCA HeOOJNBIMIUME TpaHAMH OKTasgpa. I'panm
B GONBIIMHCTEE CIyYaeB TJIANKHe HIH IOKPHTHE rpy0oil xoMOMHAIMOHHON
mrpuxoBkoi. oBoapHo wacTo ¢urcHpyercs meobhiuaitHas Jif TDHPHTA KOH-
MeHTPHAeCKaA MTPAXOBKA, BOZMOKHO, 00yCI0BIeHHAA TPOTIECCAME TPaBIIOHUA.
Pasmep KPUCTALIOB caMblii pasHo0OPasHEII — OT JoJeldl MIJIIAMETPa IO He-
CHONBKUX caHTEMEeTPOB mo pebpy. Hambomee kpymusiil BeTPeIe MU HAME KPH-
CTAN TapalilelenumeflaTbHOTO  00amra mMmea pasmep 55 xX40x35 .
Bryrpennee crpoeHue KpHCTALIOB INPUTA OTHOPOTHOE, HO HHOTTA OHH COJEp-
KT BRIAIOYEHUA KBAPIA W KACCHTEPHTA. Y JedwHEE mec pasen 05.09—5.12,
T. €. HeCKOJILKO BHIIE mo cpasHenuio ¢ rTeopermueckmm (5.003), Bmpmmo, 3a
cYeT mpUMecei.
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Pue, 26, @opwa m BEyTPEeHHEe CTpOeHUe BHAENeHHE nmpurta. ¥sen. 40,



Coeprkanme aKnecCOpPHHX mpmMecein B mupure (B %) mo AammbiM npubim-
JREHHO-KONIMIECTBEHHRX CHEKTPadbHEX aHanmmsoB (16 amammson):

Munn- Marcu- Hanfionee Muan- MawxcH- Haulonee

ManbHOE MadLHOe obbruoe MAIBHOE MaJpHOe obemMAaoe
{57 A, Ca. 0.0005 Cir. L T R 0.01 0.1 0.03
AR ar oow Her 0.1 0.025 AL ek Her 0.005 0.003
Mn ¢ s AEROOA Q.2 0008 Mg .. .. 0001 0.4 0.007
Ph S Ca. 0.015 0.005 . TR R N 1 | 0.05 0.02
By r-in » 0.03 0.01 AR s a 0t 0.4 0.08
MO oo » 0.003 Ca, (1 Her 0.01 0.025
51 TR . 5 0.8 0.06 L VL1 ) 0.1 0.03
AR w8 B 0.02 0.003 Ba .. .. Her 0.005 0.003
T i oA B » 0.01 Q008 X oo » 0.003 Her
3 i DGR 1 | | 0.07 0.01 Sn .. .. Cn. 0.03 0.02

IMo mamueM CIEKTPATBHBX AHATMS0B, KpoMe mepedmcleHHEx 13 oxemen-
TOB WHOTZA 00HAPY:KUBAKTCA Ciaefnl Tammud X Bodbppama. Ilo cpaBHenmio ¢
AKTECCOPHHIM NWPATOM W3 TPAHWTOHM/OB [IIA NMHPHATA U3 KBAPIEBHIX KU Xa-
paxrepHo Gomee Beicokoe copepskanme As, Bi, Mo, Cu, Ag, Ti, Cr, Sn, ™ e.
HONBIMUHCTEO DIEMEHTOB, ONPEfeIAIINAX THI pPYA.

[lupur mopBepr<eH BECHMA WHTEHCHBHKEIM XWMHYECKAM H MEXaHHTCCHAM
navenermaM. MeXaHndecKHe H3MOHEHUA BEIPAKeHH TpobrenneM U TPemEHOBA-
rocThi0 Bepen (pmc. 26, 6), mHOrja mMX MeXaHWIeCKOH NEPEOPHEHTHPOBKOM.
I‘HHBPI‘BHHOQ H3MeHenne H[]OHBJIHBTGH B 06[)3.303313'&]{ YACTHYHBRIX HIH IOOJ-

Pmc. 27. dopma KpHCTAINOB NIHWPHTA.

HEIX TceBroMopdo3 IEIPOTETHTA 0 THPUTY W KOHTPONHPYeTCs, KAk IPaBmio,
3oHAMH TpemmHEOBarocT: (pme. 26, 2, d).

MonubagernuT, ABIAOIAACA OJHUM W3 OCHOBHEIX PYAHEIX MEHEpa-
Jd0B, HPEYPO‘IBH HPBMIYDIBGTBBHHB H 30HaM HBPERPHCT&HJHB&EHH KBapnoa,
TpemuHKAM u 3anbbanmam ;kmi, rae obpasyeT oborameHHEE 30HKH H3 JHCTO-
BATHIX KPHCTAIIEKOB. 110 AHHKM B3aWMOOTHONICHWE MEHepajioB (pue. 28),
BpEMA €0 KPUCTAIIM3ANWH OupefelseTcs Kak Oosee 1mosqHee m0 CPABHEHHIO
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¢ MeeluTOM, IMAPUTOM, KACCHTEPHTOM, HO Goee pamHee IO CPABHEHHIO C aii-
kmnpToMm, (QCHOBHAA MAcca XalTbKONMPHTA BHAEXMIACH [O3:Ke MoambaeHmTa,
TAK KAK XAUBKONMPHUT BHIONHSET TPEIWHKE B KpmeTamiax MonubmenmTa
(pme. 29) m nemenrupyer ux obmomkn. Ho B HeKOTODHIX clydaAXx OTMETaeTcs
u Golee paHHAA KPUCTALIM3ANMA MOJMuOJEHATA, INIACTHHKE KOTOPOTO BKPAa-
HApYIOT BEfenenna xansronupara (puc. 28, a, 6). Yaensnsiit Bec paben 4.96.

A,
Pnc. 28. BsaumoorHomenns Monuonesnta (Mon) ¢ xpyrmmu Mmmepanamm. ¥Ysed. 10,
X-11 — XalBKOTHPHAT; A — allkuEET, B — OucMyTRT; KB — HBapm.

Coplepixanne awkmecCOPHHX Ipmmeceir B MommGrenure (B %) mo ZaHHBIM
OpUOIMREHH0-KOJIAYCCTBEHHEIX CIEGKTPaNbALX anaiu3oB (8 ananusos):

MuHH- MakcH- Haunbonee Munrn- Mancu- Hambonee

MAalbHOe MaTbHOS ofinranoe MaJIbHOoe mangbHOE — O0RYHOS
Be . ... Her 0.0007 0.00002 Ag .. .. 003 0.3 0.1
Be e x » 0.004 0.002 T o v owa Her 0.01 0.003
] | D Ca. 0.01 Car. Mg ... . 0.004 0.08 0.005
M a5z » 0.04 0.004 Bl s e DA 0.4 0.01
Pp . ... 002 1 0.03 Fe .. .. 001 0.15 0.01
BY o v« 045 1 0.20 Gar o = O 0.06 0.05
B v won 003 0.1 0.03 Ba: oo 52 HBPE 0.03 0.02
d ' -0 001 0.025 0.02 o0 s ow 0w sOD03 0.1 0.005

B cocraBe arieccOpHEIX HpPHMECe XAapPAKTePHO IOBHIIICHHOE CO/ePKAHHE
Pb, Si, Cu u Ag.
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Pme. 30, Haormyreie kpmerammst Moaubmennta, ¥sex. 20.



IInactuake MonmbfeHwra WHTEHCHBHO medopMEpOBaHEl (€3 HapyIIeHHsT
CILTOIIHOCTH: WB0THYTH, To(QpPUPOBAHEI, ACTO CBEPHYTH B TPYOOYKE BOKPYT
KpHCTAIIOB THPHTA HIHW KBapna (pme. 28 2, d, ¢; pume. 29). B ornenpnmix
CROIVIEHAAX KPHUCTANIH u30THYTH (puc. 30) B 0fHy CTOPOHY, YKABHBAKIIYIO
Ha HAUPABJICHHe TEKTOHHYECKHX HOABMAeH, VaMepeHusa yKaseBaioT HAa HAIH-
9Yue W TOPH3OHTANBHHEIX, W BEPTHKATbBHHX CMEINeHHi.

I'mmeprennsie uBMEHEHHSA XADAKTEPH3YIOTCH BsaMemenumeM MonubaeHuTA
MOTEOTATOM W REXJAMHATOM, HOCIeqHEN o0pasyeT mceBmoMOpPO3H IO MOIHO-
JEHUTY.

Tamorenmust

@uII00pHT 09HD PEIKO BCTPETIAETCA B JRUILHOM KBApIe W RAJBIUTE
8 BHfE MEIKHX 3epeH (HOIETOBOTO M BEIEHOBATOTO 1[BeTA. B OTHEIBHEIX CIIy-
9anx o06pasyeT BOJOCAHEIe HPOKHIAKE. 110 BpeMeHHm RPHCTANNHB3ALMH ABIH-
ercs ONHMM 3 Hambosee MO3IHHEX MEHEPAIOB.

Oxucast

Muournaeas () B BUIe METKUX 36PEeH M HX CKOLNTEHHUI ¢ 0Y€HD BHICOKMM
penseoM W HHBKUM ABYIPEIOMIEHHWEM BCTpedeHA B BHIIENEHMAX MarHETHTa,
KOTOPHLA OHH, BO3MOKHO, 3aMEN[afoT.

MarseTu T OTHOCHTCA K JOBOJBHO PACHPOCTPAHEHHBIM MEHEpPAZaM
ToproBCKOTO MECTOPOKIEHHSI, HO XapaKTePeH NPEUMYMIECTBEHHO MJ BMe-
IMAIOMEX IIOPOJ, B KOTOPHIX OH 06pasyer WHOTAA AOBOIBHO TYCTYIO U, IO BCei
BEPOATHOCTH, HAJO/KEHHYI0 BKPATIEHHOCTh MAMOMOP(HHX Kpmeranzos. Mec-
TaMH BCTPeYaeTCA W B JRHJIBHOM CAXAPOBHIHOM KBapHe, HOKPEIBAA CINIOII-
HEIME KODOYKAME WM JPYy3aMd CTeHKH ;keol. Pasmep kpucrainzos me Goaee 2 v,
raburyc mx oxrasgpmueckmit. Hpmeramnkn 4acTo cKeleTHEE B pesyJbTaTe

Tadbnuma 7

COJIB]J'H{&EE‘[B ARMeCCOPHBIX BI[BMGH‘TOB-HPHJ\EECBﬁ B MATHETHTE

MarpeTuT W3 KBAPILEBHX MarseTdT M3 BMEIAIOMNX M L
I MECTOPOKICHHA HIAPUTOBHYX IHOPHHpOB ATHETHT W5 THAHUTORIDA.
8 I?r?oﬁ)n i P 3 mmﬁ)pdl po paitora (15 npo6)
SIeMeHTE

npenesn 7B  TTBI

HOJPIEJéaHﬁH cpennee l{?ﬁgggg}lﬁ cpeaiec Krégg%g?mi’: cpenHee
Be Cm. — 5.1407% 5.1073 =4 40 14074 O0—1.1074| 14073
Mn 0.002—0.60 0,112 0.04—0.05 0.045 0.006—0.080 0.036
Ph 0—0.02 0.003 — Ca. Cm. — 0.04 Cu.
W 0—0.01 Cir. He o0n. - He obm. —
Ge -— » — Cor. — Cir.
Bi — » — » Ca. — 0.01 »
Mo Cm. — 0.025 0.006 0.003—0.01 0.00 0.001—0.010 0.006
Vv Ca. — 0.040 0.007 — Ca, 0.003—0.040 0.008
Cu Cx. — 0.08 0.018 0.004—0.01 0.005 Ci. — 0.009 0.002
Ag Cn. — 0.1 0.016 — Car, Cax. — 0.008 0.001
Zn Ca. — 0.030 0.008 0.01 0.01 0—0.012 0.005
Ti 0.0004—0.20 0.031 0.003 0.003 0.002—0.300 0.105
Co He ofm. — He obn. £ = Ca.
Ni Cit, — 0.003 | 0.001 Ca. — 0.004 0.001 Cn. — 0.050 0.006
Zr 0—0.04 0.005 — Ci. Cu. — 0.070 0.020
Mg 0.001—0.030 0.008 0.015—0.030 0.02 0.005—0.060 0.021
Si 0.01—0.90 0.34 0.05—0.07 0.06 0.05—0.08 0.06
Al 0.10—0.90 0.25 0.015—0.25 0.10 0.001—1.2 0.48
Cr Cn. — 0.25 0,007 0.008—0.025 0.015 Cn. — 0.01 Cir.
Ca 0—0.15 0.021 0.006—0.01 0.008 0.04—1.50 0.32
Ba 0—0.005 (.001 — Cm. 0.003—0.005 0.005
Sn 0—0.07 Cir. He o0=. — Cn. — 0.005 0.001
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PasBHTHA TOHKOCTYNEHYATHX TPAaHHHX HapocroB. I[BeT ;kele3no-IepHEI,
yrensusni sec 4.93.

CoflepsraH¥e AKIECCOPHLIX AJTEMEHTOB-IIPEMEcedl B MATHETHTE II0 JAHHEBIM
CIEKTPOAHATMTAYECKHUX HCCIAEMOBAHME npuBemeno B Taba. 7, B ROTOpoit AJA
CpPaBHEHHs [aeTCA COfep:KaAHWEe AKIECCOPHHIX BJIEMEHTOB B MarHeTHTe H3 Tpa-
murompoB. O6pamaer ma cebda pumManme Oojlee BHICOKOE, 9eM B MAarHETHTE
u3 rpaHUTOMI0B, cofepsxamme Mn, Pb, Cu, Ag, Zn um 6omxee musxroe Ti, Ni,
Zr, Mg, Al, Ca. Taxoii cocras mpuMeceil, B HepPBYH 0Yepelsh LOBHINEHHOE
conepsxanue Mn m Zn u monmwennoe Ti,Ni mw Mg, yrasnipaer Ha OTHOCHTEIBHO
HUBKOTEMIEPATYPHOE (OPMEPOBAHEE TOP-
TOBCKOI'0 MATHETHTA. ,

T'uneprenniie wWaMeHeHHA MaTrHeTHT
BEIDAJKEHK 09€HB OT9eTImBO. [lo Marme-
TATY MOCTOAHHO PA3BUBAIOTCA MAapTUT-
THEIPOTETHTOREE KOPOYKHU, HEPETKO OT Mar-
HETHTOBEIX T'HE3J] 0CTAITCA TOABKO KOpoO-
9aThie ATPEraTh THIPOTETHTA.

MasmeHHT B pPYSTHON 30HE MECTO-
DORIEHEA CpPaBHUTEIBHO pPeloK M BCTpe-
9aeTCH TOABKO B EKBAPHEBHX JKHIAX,
HMEIAX OTYETINBHE MPHSHAKE I Bbl-
UONHEHAA € KPYIHORPUCTATIHICCKAM
kBapruem. Om o0pasyer TOHRWE MIIaCTHH-
gatie Kpuerarast Toamuacin 0.5—1 mm,
o0RMHO HapacTalomume HAa CTEHKH KM,
Hax mpasumo, rpucramias cuasao medop-
MupoBaukl, msorayTs (pme. 31). Ilo Bpe-
MEHM KPHCTALIA3ANHH HIBMEHHAT IBIACTCH
OfHEM u3 HamboJee pAHHUX MUHEDATOB,
BEIKPHCTANIHIOBABIINXCA OJHOBDEMEHHO
¢ OCHOBHOH MAcCCOH OepPBHYHOTO HOPYI-
HOTO KDPHCTANNHIECKOTO KBapma (mim
maske HECKOTBbKO pambmie). Mecramu mia-
CTHHKM WJIbLMEHMTa pa3opbamsl, samem@a- Puc. 31. Wasornyrsie mnaacTurgaThe
0TCA KBaphmeM u xaiabkomupuroM. Jlmm  KPHCTAWIEL ILIBMEHUTA B RBapIEBHIX

rHE3TAX ¢ Ccyuab(ugaMm (2apucoBra
WIBMEHUTA XAPAKTEPHBl CIENYOIHE aK- 06pasra).
neccopubie saementh-ipmmecu (B %):
Be — 3.10*, As — 0.1, Se¢ — 0.03,
Mn — 0.03—2, Pb — 0.002—0.01, V—0.01—0.3, Cu — 0.01—0.06, Zn —
0.01—0.02, Mg — 0.001—0.009, Cr — 0.01, Ca — 0.001—0.03, Sn — 0.003—
0.006, Sb, Ga, Ge, Mo, Ag, Zr — cuemu.

I"'emar™unTgame Beero HaGmaomaeTca B BHAE MEJTKHX BRIYEHWN B
mapMennTe, obmmii 00wem KoToprix moctmraer 15—20% . Beposarno, onn BosHmE-
RAIOT BCJEJICTBHE pacmama Teepioro pactBopa. [lebaerpammur Taxux obfpaso-
BaH@H ORA3bLIBANOTCS HASHTHIHHMET febaerpaMmaM TeMATHTA, HO COCTAB 0CTa-
eTCsA WIBMEHHTOBEIM. Peske reMaTHT BCTPEYAETCA B BHIE INIACTHHYATHEIX KPHC-
TANIOB B CHOIIEHUAX THPHTA W XAIBROMUPHTA, BRKPHCTATIA30BABIIAXCH
paEpme cyabdumos. AKTeccopHEIe sieMeHTH-IpEMecH Tematuta (B %):
Mn — 0.006—0.012, Mo — ¢x.—0.003, Cu — 0.008, Ti — 0.06—0.3, Mg —
0.2—0.4, Cr — 0.008—0.01, Ca — 0.01—0.03, Bi, Zn, Zr, Ba —
CJIEJIHI.

MMupoxmnop B pyfax ToproBckoro MecTODORIEHHS HAMU HE BCTpe-
gen. [To H. M. OsepoBy, akmeccoprbiii THPOXI0P 00padyeT MeIKO3eDHHCTHIE
CKOINIEHHS HEIPABWIHHOH (OPME, HO OIM3KEX K OKTAdAPAM KPHCTALIOB
B caxapoBugHoM kBapme. Oramdaerca pesKuM BEICOKHM peJbedoM, H30TpoOI-
HE#, GecnBernril miu crabo-3emeHOBATHI.
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HBapmn sasisercs riaBHEM, Hambojee ITHPOKO pACHPOCTPAHEHHEIM
mmHepanoM MecTopoxkmenus. O ciaraer pyZLOHOCHEE ¥ 0e3DyHHBIE FKHIH,
BHICTyIAeT KAK OCHOBHOW KOMIOHEHT BMemamimmx mopop. Hpucramimsamma
KBApHA [ajke B JRUIAX TIPOHCXOAMIA MHOIOKPATHO; 0 B3AUMOOTHOUICHHAM
¢ NPYTHMA MAHEDAJAMA MO/KHO BEIJIEIWTH WO Kpalimell Mepe IIeCTH ero reHes
paum‘i, XPpOHOJOTHYIECKH YBA3BBAIOMIAXCA ¢ OCHOBHBIMH HOEPHOGAMH OJKHBJIE-
HUA TERTOHMYECHOH aKTHBHOCTH MECTODOMKIEHHA (mmacTmaeckas nedopmarims,
Apobienme ImOPOJ M JKWILHOTO MAaTepHaa).

Pme. 32. BraodeHms pyrmia m XJOOpHTAa B KPHCTAlle Ksapna.
Veea. 20.

CroskEOCTE M MHOTOJTANHOCTh KPHCTANIMBANHE KBapHa OTPa3HIach
B ero HeOJHODOAHOCTH, 00yCJHOBICHHOH HalHY@eM HECKOJNBKAX MOpHoIoTH-
9eCKHX DPa3HOBHIHOCTEH KBapIa.

MomoRpuCTaIIE KBApIa BCTPETIAIOTCS CPABHUTENBLHO pPEIKO, HO Xapak-
TepHHL I BCeX ero remepanuii, ocobemmo pamamx. OHH MOKPHBAKT CTEHKH
FREO0N B MEHTPANBHEIX JACTAX JKI, CTOHKY CeRYIMUX TPEMHH, WHOT/A TyCTOTRI
BHINEJAYMBaHAA B JKAJBHOM KBapre. PasMep KpPHCTAIIOB HE IIpeBHIIIaeT
50 mm. Hpmerammsr KBapma paEnEX TeHEDANWil OTJIHIAIOTCA DABIHYHOHE Tyc-
TOTHI IBIMYATON OKDACKOM, mMO3JHUE, KaK mpaBuio, Gecnserusl. Muorma BeTpe-
garoresa Kpymusie (mo 10 ¢cv B momepesnmKe) OMOKE MOHQKPHCTAIHIECKOTO
OpPO3pPavHOr0 KBaphma CPefH 3€PHUCTOTO CAaXapOBHIHOTO. B HEKOTOPHX Apy-
3aX KDHCTAJNIH KBapPHA MMEIOT 30HAILHOE CTpoenune, o0ycroBIeHHOe 3axBa-
TOM BRIIOUEHHH WIoABIATOrO PYTHAA M (IepBAYKOBY Xuopmra (pme. 32).

I'pamynmpoBanunii kpapr, Hambolee XapaKTepPHHEM NPeJCTABATENeM KOTO-
poro ABIAIOTCA CaXaPOBEHEIE MOJ0IHO-Gembie pasHocTu, ofpasyerca B pe-
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Pue. 33. 30HH BONHHE



Puc. 34. Buaoxm muacrudeckoil pedopManmi B MOUHOKDHCTAINMECKOM 3eprne npapma. Ywea. 20,



aynbrare nedopManuu KpucTalamdeckoro. Mexammam aToro mpormecca pas-
gupancs I'. H. Beprymxossm (1955), JI. I1. Ppuropsesnm (1961), A. A. Ile-
roapmaeiM ®oap. (1970).

Cpauyismuu npefuiecTsyeT miacTmieckas Aedopmamnua weapua. B cmabo
nelﬁopn{uponaﬁﬂmx MOHOKpHCTAIJIAX M 3€pHaX MOABIANTCA 30HBI 6EMOBORHX
IIACTHHOK W YIaCTKH BOJIHECTOro moracammsa (pme. 9, 33), passuBaommecs
garem B Onoxm nedopmammu (pme. 34). Pasopmentmposxa 6xoxoB nedopma-
num gocruraer 20°, HO paspeBa CIUIOITHOCTH HA Ipadmimax GJAOKOB IpPH HTOM
He HabIW0EaeTCs.

HemocpeferBeHusiM HAYAIOM TPAHYJIANNH MOYKHO CIMTATh IOABICHIE
JUHEHHEIX 80H ApoOIeHEs — H0J0C TPAHYIANNN, 3aPO/RAAMINUEXCA HA Tpa-

Pue. 35. Ilomocw rpaEynannmm B JKATBHOM KBapmne. YMeHBIIenwe B 2 pasa.

HADAX fedopManmorusix  O6aokoB. MoseT pasBuBATBCA WAM OfHA WM HEC-
KOJIBRO CHCTEM IoJoc rpamyrsnuyu (puc. 35, ¢—e), HO Beerga mambomee pas-
BHTa Ta CHCTEMA, II0OCHOCTH KOTOPOE‘[ GHHSHapaHHEHBHH HOHTAKTaM KBap-
LeBOH JRUIBL. JTO CBHAETENLCTBYeT O NPEMMYIIECTBEHHOM PA3BHTHH HAIpHA-
JReHMIT, CRABAHHEIX €O CyRaTueM jkuiabHeX momocreit. Ilomocmr medopmamum
B /IPY3aX W3 KPHCTAIIA B KpueTalLT o0bYHO He mepexoqar (pme. 35, a), a ecan
W TIEPEeXO0IAT, TO PEe3R0 MEHTIOT HpH 3ToM cBoe Hampasienue. OpHEHTHPOBRA
mono¢ fedopmanmm Gamska K OpEEHTHPOBKe IIockocreil pomGoappos {1011}
u {0111}, Hexoropsie dYedermoeo0pasHbe FREMBAKH FRANBHOTO KBapma Io-
KPBITHL CINTONIHON CeTHI0 HMOJOC JedopManiun, & MOHOKPHCTATIHISCKHH KBADH
COXPAHAETCH TOJBKO B OCTPHIX YIMIAX JWH3, TNe HATPSIKEHWd, BEAUMO, SKpa-
HUPYIOTCA HEPOBHOCTAME CTEHOK TpeIuH,

C paseurmeM mpomecca TpPAaHYIANEA IIOJOCH Ae(fOpMATHE CAHBAITCSN
B GJIOKH 3ePHHCTOT0 KBapIla, 3aXBaTHBAIIHE 3HAYATEIbHRE YIACTHE €T0
wHAEBHIOB (puc. 36), a B ansHeneM 1 BCIO MaCCy REABHOT0 KBapna (puc. 37).
Tlocaenusas cTAHOBATCA 3ePHUCTON, CAXapPOBHAHON, ¢ MOJIOIHO-0ETEIM LBETOM
I TPaHobIacTOBOH CTPYRTYpOIA.

EcrecrBenno, 4To IpaBYAANHEA ABISETCA HE EJHHCTBEHHBLIM IIPOIECCOM,
apuBOfAMEM K (OPMEDOBAHMIO CAXapOBUIHOTO KBApIa; OHA BCETAA COIPO-
BOM/IASTCA MEePeKPHUCTANITHRATIHEeNH OPOAYKTOB XPYIKOTO pa3pyHNIeHUA.

Cxonuuit ¢ onmcamHblM BHINE CAXapOBUIHEIN kBapr obpasyeres m Mera-
COMAaTHYECKH B Pe3ylbTaTe OKBAPUeBAHUA JHNAPHTOBHX mopdupos. OH oram-
qaeTcsA JHMb Oojee DABHOMEDHOH 3ePHHECTOCTHIO.
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T'panyampoBaBHENil KBapl B 30HE MECTOPOKACHHA HEPEIKO LONBEPTAETC
TEAPOTEPMATHHON NePEeKPUCTANNUSANNE ¢ YKPYIHEHHEM WHIHBHIOB W Iepe-
XO#mT B cpefgHesepHHCTHE. Ilpm aToM B mepBylo ouepedh DEpPeKPHCTANIHIY-
eTcs KBapl IPH3ATBOAHTOBHIX A0H.

B sone ormecieHuA caxapoBHTHE KBADI mpmoOperaeT KeITyi, PO30BYIO,
Oypyi OKpacky 3a CYeT pasBHTUA KOPOTEK TUAPOTeTHTA HA IOBEPXHOCTH

3epeH.

Puc. 36. Kpmera/an kBapuna ¢ TpaHYJHPOBAHHEIME ydacT-
ramm. ¥YBemx. 10

ITo nammev 62 mprOIEKEHHO-KOJIWICCTBEHHEX CHEKTPAIBHEIX AHAIH3O0E
DOCTOAHHEIMY AKRMECCOPHBIME IMpuMecaMm keapna asiagores Mn, Pb, W, Bi,
Cu, Ti, Mg, Al, Fe, Ca, Sn. Huxe npuBofaTcs Bapuanum COTeP/RAHTIA B Cpe~
Hie CoflepyRAHMA HTHX diaeMeHTOB (B %):

HM- Maxcu- S =

/ mha!.nhﬂoe ManbHoe ~ CPemiee Mlai::;oe nﬁ?‘lﬁ%e Cpenuee
Mn .. .. Ca. 0.05 0.005 Mg .. .. 0.00m 0.0n 0.00r

PHE & oo » 0.03 0.003 Al = oo .00 O.n 0.00n

W oiowoua, 0.005 1 ) 0.068 Fe .. .. 0.00n 0.0n 0.00n

B i+4% Ca. 0.03 0.003 Ca . ... 0.00 0.2 0.00n
Ca .. .. » 0.001 0.0005 Sm . . .. Ca. 0.007 0,001

Pil o oe o » 0.02: 0.004



CaxapOBHIHHIE KB

Pne. 37.



Pe:xe Berpewalores Gepuminnit (o1 1-107° go 3-107*%), docdop (or caemon
mo 0.1%), cepebpo (cexsr), 6apmit (o1 cnenos o 0.008%), B efmHUIHBIX 1pO-
Bax obHApYHEHE CHOEH JaHTaHA M TaJLTHA.

XapakTep HW3MCHEHHs COCTaBa MUKDPOIpHMECeil B Ipomecce I'DAHYIANNR
¥ CBA3AHHON ¢ Hell mepeRpucTaxmamsanum ksapma noxasam B taba. 8. Ilpu
TPAHYIANUM 3aMETHO YMEHBITAETCA cogepskamue Oepuiamma, Boabdpama,
THTaHA, HECKOJABKO yBeIMImBaeTcs cofep:xanme cemHna m docdopa. B mome-
HeHun APYTHX BJEMEHTOB YCTOWUMBEIX B3aKOHOMEDHOCTe# He Habuaiogaerca.
XapakTepHo, 9TO TMPOHCXOMUT YMEHBIIEHHWE CONEPHRAHUSA DIEMEHTOR PAHHMEX
cTaguit GopPMUPOBAHEA MECTOPO;KIEHHA. DJTO YKA3HBAeT HA BHYTPHPYLHELL
XapakTep Tpamyaanmu (mocle OepuiI-NeeTUTOBOE CTAJHM MHHEDATH3a-
T{HH).

Pyrua Berpezaercs cpaBHUTeanHO pegko. Om ofpasyer mroapuarsie
KpueTalds LiaHoi 1o 40 MM m Tommmuol o 3 MM, TYCTO MCIITPHXOBAHHER
BAOME AIuHOE ocu (puc. 38). Kpmerammasl momympospadnsie, MBeT WX OT BHLI-
HeBO-KpaGHO‘FO o KpaGHOBaTO—I{OpH‘IHBBOTO. HHOI‘,]I& BCTPEYAOTCA 3Be3va-
THE TPOHHWKE, pe/ke KojeHdaThie ABofHEKH. OORTHO PYTHI accomumpyeT
¢ XIIOPHUTOM, 3aHEMASL MPOMEARYTOTHOE BO3PACTHOE MOJMOKeHHE MEHKAY PaHHIM
JemyHIaThiM H NO3JHUM XITopHEToM. BeTpedaercd B Buje MmUHepanda-y3HHKA
B KBapie, samonusas Golee pannile 30HE pocta, Yem xaopuT (pme. 39). Copep-
JRAHAE AKIECCOPHEX mnpumeceir B pyrmne (8 %): Nb — 0.3, Sn — 0.15,
Sb — 0.012, Mn — 0.015, V — 0.01, Cu — 0.015, Mg — 0.009, Si — 0.04,
Al — 0.03, Fe — 0.01, Ca — 0.002. B rumepredfsXx YCJIOBHAX ME€PEXOIHT
B OpyRurt.

HaecuTepur pacupocTpameH CpPaBHATEILHO IMMPOKO, XOTA H YCTY-
maeT ApPYraM AKMOECCOPHHM PYIHHM MmHepaizam. OO6pasyer mpraMaTHICCKmME
kpucrannuke (pme. 40, @) m HempaBmaIbHOi (OPMBI H30METPHYHLIE 3epPHA.
Hpymape maaomop@HEe KPHCTANIE KACCATEPATA 0OBIHO TPAYPOTCHET K OCTI0-
IDeHeJIHM (MYCKOBHUT) TpeIiumHKaM B caxaposumuHom weapme (pme. 40, 6). He-
IPABHALHON GOPMEL 3epHA W 0OTOMKE KPUCTANIOB BCTPEIAIOTCA B CKOILIEHUAX
OHEpPHTA, XalbKOOMPHUTA, alikwawnTa, upudeMm cyiabdupnl spiasgiorcs OGouee
HO3THUME W LEeMPHTHPYIOT KaccuTepur (puc. 40, ¢, 2). Habmonaercs kak mume-
pAll-y3HHK BO BHEITHHX 30HaX MOHOKPHCTAIJIOB KBapla BMeCTE ¢ XJIODPHTOM
(pue. 41).

Paamep orgensusix KpmeramioB gocraraer 10 mv. Ofmmr ux cnato yanu-
HEHHBIl WIH W3OMEeTPUYHENE, raburyc mpusmarmeeckmit (pue. 42). T'aburye-
ubiMy popmamu ABAOTCA rpaEy mpuambl {010} w gunupamugs {111}, rpann
opusmbr {110} o4eHr yskme u pPasBHTH He HA BCeX KPUCTA/IIax.

BryTpennee crpoeHme KpHCTANIOB Yamie BCErO 30HATBHO-CEKTOPHATLHOE.
fnpo mpmerTanna CERTOPHWANBHOE, 30HATBHOCTH - DASBUBAEGTCH BO BHEITHEI
gacra (puc. 43). S0HATBHOCTh U CEKTOPHANBHOCTH 00YCHOBIEGHE H3MEHEHHEM
HHTeHCHBHOCTH OKPAaCKH. ]

Muorme KpmeTaIbl HPeACTABIAT cO00H [BOMAMKEH pOCTA, HpHUEM OT-
AexbHHE CYOMHIUBUILE TBOMHEKOB HEpeIKo B CBOIO OYepefh MeXaHHIeCKH
cI{BOﬁHHROBaHH — OO0 HHEM pPa3BHBAIOTCA BTOPHAYHLIL OOJINCHHTETHIECKHE
NBOMHHKOBEE ImacTuHru (pume. 44).

[Iser raccmrepura GypoBaTO-KOpPWYHEBHIH, GypoBaTO-KPACHBIH, KENTHI,
npeolaanainT TeMHOOKpPAlleHHbie pA3HOCTH. DHeNIHme B0HE KPHCTAJIOB,
Kar upaBmiao, Gosee TeMHBIe, YeM BHYTPeHHHE. ¥ eabusiil Bec pasen 6.741.
MeRITOCKOCTHREE DPACCTOAHASA COOTBETCTBYIOT JTAJOHHOMY KaCCHTEpHTY.

Comepyranme armeccopurx mpmMeceir B xaccmrepute (B %): Bi — 0.5,
Ti — 0.5, Al —0.12, Ba — 0.80, Mn — 0.018, Pb —0.08, Nb — 0.08,
Mo — 0.08, V —0.015, Zr — 0.01, Mg — 0.08, Fe — 0.02, Ca — 0.0,
Be — 0.0002, S¢ — 0.004, Cu — 0.006, Ag — 0.002, Zn — 0.004.

Hpumcranas kaccuTepmTa mpeTepnens WATEHCHBHHE MeXammdeckume Hedop-
Manu\ OT JBOMHMKOBAHHA [0 00pas0oBaHHA TPEMUH XPYIKOr0 paspylieHHS
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HAPRO PMMOORHMHAIOULRBRISIY §

Hamenenmne cofieDRaEna aKnecCOpPHbIX mpuMeceR B HBapnoe B peayianTaTe ero TpaHyIAammm

TaGbnuuwa 8

O6p. 162 06p. 180 O0p. 163 06p. 225 0bp. B 06p. 265

omewewrss | ABR | cmono. | AN | owmoro. | LEGR |Mbapureemy-| SRR | wpepn | romomea | weepn | opmePR | SROXEIOL

Jomeran | rpamynn- | WPSOTAE | “nonocn | KpEeTaE | caxape. | womemsr | SSRNE | QRG] n iRty | ommm, |xaposaimory

. IHH TDag VAT

Be - — == = 11074 _ — — 3074 — 24074 o
P C. Ca. — — — 0.4 — Ca. Ca. C. — —
Mn 0.001 0.003 Cu, Ca. 0.05 0.003 Ca. » 0.003 0.001 0.003 0.03
Pb Ca, 0.002 — » 0.01 0.003 — 0.002 0.03 — 0.002 0.003
W 0.03 0.03 0.01 0.005 1 0.1 0.02 0.02 0.03 0.01 0.02 0.03
Bi Cu. Cu. — Ca, 0.03 0.01 Cit. Ca. 0.01 0.003 Ca. Cn.
Cu » 74074 Cu, » Ca, Cm. 71074 » 0.001 Ca. 74074 74074
Ag — Cn. — — » — — — — = Ca. —
Ti 0.001 » 0.001 Ca, 0.002 0.002 Ca. Ca. 0.03 0.001 0.02 0.008
Mg 0.00n 0.00n 0.00n 0.00n 0.00n 0.01 0.00n 0.00n 0.0n 0.00n 0.0n 0.00n
Al 0.00n 0.00n 0.0n 0.00n 0.0n 0.0n 0.00n 0.00n 0.00n 0.0n 0.0n 0.0n
Fe 0.00n 0.00n 0.00n 0.00n — — 0.00n 0.0n 0.00n 0.00n
Ca — 0.01 0.00n — 0.2 0.01 —_ 0.00n 0.01 0.00n 0.01 0.0
Ba — — — Car. Ca. Ca. _ Cir. 0.008 Ca, 0.003 —
Sn 0.001 0.004 — — 0.007 0.003 — — 0.003 » 0.001 0.001




Pne. 38. Kpneraiis pyTHiIa B JIIBIOM KBApHe. ¥ BelL. 10.

Prc. 39. Kpmeramr-ysmmk pyTaia B MOHOKpHCTaLIe KBapma. Yseds 90.



u fipobaenus (puc. 41, 43, 44). B Tpemmmax Pa3BUBAIOTCH KBApI, MUKPOKIHH,
OUPUT, KPUCTATIH3OBABIINECS IO3)KE KacCHTepPHTA.

A HaTa3 BCTPEYALTCA TONBKO B NPOTOIOTIRAX B BHTE eMHATHEIX 3epeH
CHHETO, JKeNTOro m Oyporo IBera ¢ OTYCTHMBEIM AJAMASHEIM OIeCKOM.

Wk e & Guemymum .
X X x X X 5 X el
X X X X x %
ok % i X N,
x i X 4 ¥
L X %
X XX x S QO
X % % x ko %
X X L X ’! 2
) X % ® )
x
o g 3 o, Haccumepum
X x o x * X % by  x
X% e ¥ : 5
X x x\
&

Pue. 40. MopMa KPHCTALIOR KACCHTEPUTA T WX JOKATABATNA B FHILIBHOM KBApIE.

Bpyxrunr ofpasyerca rax mropmuustii MUHEDPAX [0 PYTHIY, PEKEe Ho
urpMenuty. Muorga ymaercs maGiiomars, Kak IpEaMaTHYeCKue KPHCTANIE!
BHIIHEBO-KPACHOT0 DPYTHAA PACHAlalOTCA HA INIACTHHKE OpyKMTa, HM3MeHss
OKPacKy Ha KeaTyIo.

Puec. 41. Bramouenne kaccmreputa B MOHOKDHCTANNe KBapma. ¥sema. 50.

Dopma wpmeramnos Gpykura mracTmHIATAL. Kpmerannu obpasyror cmo-
TIOBHJIHEIE, 9ACTO PACHICIMIAINMECs arperatsl jumHoirt mo 40 mm. Mmorpa
IIACTHHKA OpyRWTa (BpACTAOT» B KPHCTANIL KBapma, 49To 3aCTaBiger
IpefimoIaraTh BO3MOKHOCTE Hadasla ODYRATHIAAK PYTHIA eme B THHOTeHHEe
CTaJum. : :

Cocrap axmeccopHmx mpumeceii B OpyRHTE CXOMeH ¢ COCTABOM pyTaia
(® %): Nb — 0.8, Sn — 0.4, Sb — 0.01, Mn —0.01, Cu — 0.03, Mg — 0.08,
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Pme. 42. HKpucramisl Kaccmtepmra. YBed. 4.

Pre. 43. CexperopmalbHO-30HATEHOE CTPOGHE® KPHCTAJIIA
KaccmrepuTa. YBenx. 15.

H - gacentepnT; MYyCK — MycKosuT; Mu — MukpokmEH; X-I —
XaabKoowpHT, HB — KBapI.



Fe — 0.01, Ca — 0.012, P}, Bi, V, Ba — ca. XapakTepHo 3aMeTHOE IO CPaB-
HEHHmIo C pyTHIOM yBenmdenue comep:xammii Nb, Cu, Mg, Ca, Sn.

Pac, 44, JpoitEmk pocra KacCHTePWTA, TOABEPITIHIICA BTOPHIHOMY MeXaHWHTe-
CKOMY QNBOHHUKOBamuw. Yeerx. 20,

Kap6onars

Kansnur s pysusx sumax serpesaercs mosombmo mupoko, oGpasys
OOBIYHO MeJKOSCPHHECTHE CKOILIEHMS DENOr0 WM sReITOBATONG nBeTa cpejin
AHABHOTO KBapma. OTJENBHEE 3epHA €r0 COXeP/KAT BKIIOUEHHS IEpuTa,
alKmHUTA, Xaabkonmpura. IlokazaTemn IpPeJTOMICHHA 3aMeTHO KoaelaioTes:
n,=1.486—1.505, n, =1.660—1.672 (+0.002). Yneapmsi sec pasen 2.63—
2.65. [leGaerpammer, TepMorpamMmer m WH-cnexTpsr wanbmmra amazormamer
STATOHHEIM,

Conepskanme axmeccopubix mpumeceil MOCTOSHEHO BCTPETAOMUXCA B HATh-

mare (B %):
MuATMAIE- Mawcu-

HOe MaJabHOe CpBJJ.HEB
Mn . ... 02 0.4 0.3
Bi .... Cn 0.3 0.008
P oo o 00D 0.03 0.01
Mg .. .. 0001 0.3 0.03
Al .. .. o0t 0.3 0.05
SE ... B 1.2 0.4
¥ erwwu DOL 0.1 0.06

Hpome arux smementor snusomnueckn BeTpevaiores (B %): Be — 1.107%—
3:107%, Pb — 10 0.01, Cu — ¢1.—0.02, Ag — ca. — 0.0008, Fe — 0.007—
0.1, Ba — 0.003, La — ¢1.—0.005, Sn — 1o 0.01.

Hoxomur obpasyer DPeIRHe CKOIJIEHUS B LUEHTPATLHBIX YaCTHX JRILI
BIOAHeERs. OGHTHO 5T0 KPYMHOKPHCTAIINTCCKTE arperars 6emoro, creTao-
ARENTOr0 miu cepoBaTo-Gyporo msera pasmepom o 30 My B OOTIEPEYHHAKE.
JlomoMuT meMEeHTUPYeT KBADL W CaM CeTeTCH TOHKMME KBAPUEBRIME TIPOKAI-
xamm., CofepRanme aKNECCOPHHX IpEMeceit (8 %): Mn — 0.n, Sr — 0.05,
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Sc¢ — 0.001, Pb — 0.003, Ti — 0.003, Al — 0.0r, Y — 0.03, Cu, Ag —
CJTEJIEL. ,

ABEKepuT uspelka BCTPEIaeTCs B JKUJIAX BHITOJIHEHHS B BHE OTHENb-
HEIX KPHCTAIIOB Benoro m posopaTo-6exoro msera. Ilokasarenyn npejoMIeRns:

n,=1.520—1.535, n,=1.712—1.715 (+0.002).

Cyasdarnl

b'a pmT BeTpedeH TOJNBKO B pYIHBEIX NPOTOIOYKAX B BHIE CHANHBIX
06m0MKOB GecHBeTHEIX BOISHOIPO3PAYHKIX EpucTaaaunkoB. JleGaerpamma
Omska K 5TAJOHHON; ME/RINIOCKOCTHEI® PACCTOSHMA IIaBHBIX Jnaui: 3.41 (8),
3.27(7), 3.07 (8), 2.103 (10) A.

Boasdpamarsr ¥ MonuGraTe

Boaxrdpammr Ha MecTOpomienum pasBur orpasmdenno. Mspemxa
OH BCTPEYALTCHA B MEIKO3ePHHCTOM KBapie B Buie menrux (1—2 mm) npusma-
THYECKAX KPUCTAIIHKOB ¢ 9eTKOIl mpoloapHoil mrpuxoskoii. Yame Boasppa-
MuT 00pasyer HempaBHABHON (QOpPMBI BRIIOGEHHA B SePHAX U CKONICHHAX

Pme. 45, Peamkre ponpipasitta B saMemmammeM ero meenurte, Yeemr. 25.

meennta (puc. 45), HPeCTABIANOUNE PEARKTH HE MOMEUIEro 0 KOHIA IPO-
fecca TI'UIOFEHHOrO 3aMemeHHA Boib@pammra mieenmtom. llpusmarmaeckue
ICeBAoMOPPO3Hl TeenuTa M0 BOABYPAMETY HHOTJA HACTONBKO II€PEeCHIT[EHE!
PelEKTaMu BOXbPpAMUTa, ITO HMEIOT TEMHO-CePYIO 0 YepHoii ok packy (puc. 46).
Pasmep mpmamarmaecknx ncesgomopdos pocrmraer 100 mm B pauny. [mpo-
Koe pasBHTHEe ICEBLOMOP(O3 Imeeqmra II0 BOIBYPAMHUTY CBHIETEIHCTBYET
0 TOM, ¥UTO HA PAaHHEX CTaTMAX OCHOBHAA MAacca BOJb{paMa KPUCTALIH30BA-
Jack B BHJAE BoJbppammra.

Tecnrie mpopacranna Boab(paMETa C IIEETHTOM 3aTPYAHAIOT HCCIACIOBAHNS
aTOro MUHEepaja. YnenanHwlii Bec HamGolee wucToro Boabdpamura pasen 7.06.
Pacmmdposra peGaerpamm (rabm. 9) moxassisaer, 4To TOPrOBCKWIX BOMBPpa-
yur Onmike K Boabppammry sxemesmcromy (pepbepury), wem  BOIBOPAMHTY
MaprasioBacToMy (ro6HepHTY) WM MEPEeXOLHEIM pasHocTAM. B some rmmep-
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remesa To IeeNuTy MHOTAA pPasBUBAIOTCA Oyphie W semaroBaTo-Oyphie KOPOIKE
PYCCeInTa.
Comiep:ranme aKmecCOpPHEX mpuMmecedl B Boapdpamute (B %):

Muan- Mancu- Cpenmee Muan- Makecn-

MadbHOe MaJbHOE MaldbHOE MaJbHOE CpEJIHBB
el = o 0.003 0.03 (0 3 A S 4 1111 | 0.01 0.005
Mo L L s 1 3 2.2 < 1 AV {1 1101 0.03 0.01
P o 0.002 0.1 0.038 NI . . oo Ca. 0.01 Car.
D G s Ca. 0.03 Ca. Mg =« -« 0 0.4 0.08
Ge — — - BL” 3w e J000% 0.04 0.02
Bi . Ca. 01 » Al g w s 08 0.1 0.09
Mo 0.001 0.03 0014 Sr ... . GCm 0.03 0.025
X Ca. 0.004 Ca. Ba: 5. #. » 0.004 Car.
Cn » 0.01 0.001 Sn » 0.003 0.003
Tabaumga 9
MesamoerocTaRe paceTosHnA BoJs(paMIITa
06p. A 06p. 1176 i | T
Homepa
mHui
I dafn Y dujn g dan I da/n
ik 3 5.62 3 5.62 1 5.69 1 5.72
2 3 5.16 3 5.36 1 5.22 1 5.28
3 6 4.68 9 4,687 2 4.683 3 4.796
4 3 4.05 2 4.093 e - 1 4.059
5 7 3.7 6 3.705 2 3.724 6 3.728
6 6 3.61 6 3.604 2 3.642 == —
7 — — 3 3.380 — - 1 3.304
8 5 3.21 4 3.221 2 3.225 1 3.276
9 3 3.07 9 3.068 — - 9 2.989
10 10 2.94 10 2.908 10 2.933 5 2.871
11 4 2.830 4 2.823 3 2.843 2 2.755
12 3 2,717 2 2.713 1 2.711 —= —
13 2 2.600 4 2.600 1 2.620 1 2.658
14 8 2.485 7 2.456 7 2.471 7 2.497
15 5 2.361 3 2.357 2 2.370 3 1.419
16 % 221 3 2,273 — — 2 2.292
17 7 2.190 i/ 2.182 8 2,188 i 2.217
18 4 2.048 3 2.040 5 2.046 3 2,062
19 5 1.999 3 1.987 6 1.999 . 4 2.022
20 4 1.868 7 1.912 2 1.900 4 1.919
21 4 1.819 3 1.815 1 1.823 5 1.838
22 7 1.768 6 1.759 8 1.765 8 1.783
23 8 1.708 7 1.706 10 1.711 7 1.721
24 1 1.660 1 1.678 2 1.665 3 1.678
25 ] 1.584 6 1.580 4 1.587 5 1.597
26 — — 4 1.540 1 1.552 7 1.520
27 7 .05 6 1.503 8 1.507 — —
28 5 458 4 1.453 3 1.456 5 1.474
29 6 1.434 6 1.431 7 1.433 i 1.441
30 3 1.370 5 1.368 7 1.371 7 1.378
H - — 4 1.329 4 1.331 1 1.338
32 4 1.316 4 1.313 6 1.317 6 1.322
33 3 1.274 — - 2 1.272 3 1.287
34 3 1.244 5 1.243 2 1,239 3 1.243
35 2 1.218 — — 1 1.225 4 1.226
36 6 1.189 5 1.186 6 1.188 6 1.198
37 4 1.0981 2 1.096 1 1.089 5 1.087
38 4 1.0828 — e 5 1.082 2 1.076
39 - — 5 1.045 1 1.041 7 1.043
40 5 1.0163 4 1.0161 — - 5 1.019

IIpumeyanue Vciosua ceemun’ Coef-usnydenume, D =57.3 MM, d =0.35 Mm,
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. IleexnT asngerca onaumM us Haubojee pacHpoCTPaHEHHHX MUHEDAIOB
MECTODOMICHAA W XapaKTepmsyercs pasumoolpasumem (opm Bemenenma. Hagm-
Gonee wacto oH obpasyer mempaBmIbHOM (OPMEL THE3[A B JKHABHOM KBapIe,
pese BCTpevaeTcsa B BHIE OTAeNBHHX Kpucraminos (puc. 47, 48, 49). Bo Bme-
mManmuX H0pofax IHeeJlAT BCTPEYAETCA B BHIE MEIKOSePHHCTOM BKpANJIEH-
HOCTH ® HaJETOB 1o creHraMm Tpemma. OCHOBHAA MACCA TMIEETHTA IIPEJICTABIACT
-coboii mpojiykTE 3aMemenusa Boab(pavura. B mpomecce samemenus Boabdpa-
METa BHaYade ofpasyercA MEXKO3eDPHHCTHIT WIEETHT, MOABEPTAIOIIEICS 3aTeM
cobmpaTenpioit TEPEeRPUCTAT-
I3 AT,

Copeprranme pegKO3eMelb-
HEIX 9JIeMEHTOB B BOJb{paMuTe
(B mr/em®) mo II. B. Iloxpos-
ckomy u B. B. Yepsaxosckoi
(1970):

IIpoba 8 ITpoba 9

fa; . . 5 D@ 44.3
g | .l ung 100.3
Do ... A%% 19.6
T 104.6
S | 37.2
Eu ’

o } 27.6 86.4
Tb |

ol ss66 6805
Dy .. . 131.0
Ho . . . 300 21.8
Br . .. 924 127.0
Tu . . . 345 20.9
Yb . . . 325 2464
Lu . 25.8 23.3
Beero 1496.4 1652.0

Puc. 46. Ilcesmomopdo3m meennTa
mo  BOABppPAMUTY € PeIHKTaMu
e sosiphpamura, Hatyp. Beu.

Ieeant siasercs ogaum w3 Hambonee pammmx MuHepaxos. OH KpHCTas-
JU30BAJICA HECKOJBKO mos;ke Oepuana, amarmra, pyTwiaa, HO PaHbIle OCHOB-
HOM MACCH CyIb()WIOB, KPHCTANIH KOTOpsix obpacraioT meenut. B rpmeraa-
Jax meeaurTra GO,E[BP}R&TGH BRIWNYEeHEHTA I{Bapu;a, MYCKOBKT&, XJIopuTa, HaﬁJ’IIO-'
JaI0TCs HDOBEPXHOCTH COBMECTHOTO POCTA IIGEJWTA € XJOPHTOM M HUPHTOM.

Rpncramner meenmra mmeior pasmep go 30 MM, HE Hame BCTpedanTes
kpucTanas #e Gomee 2 my. O6nUE WX M30METPUUHLIE, peKe HECKOJBRO YIIO-
IeHHE, raburyc TerparoHaTBHO-TETIMpaMuAaababii. HpHeTamis obpaso-
BaHE KomGmmammeii mpoersix Qopm (011} wm {131}, mpumuem rpamm {131}
HE3HAYWTEeNbHbIe 0 BeAWYUHEe U Pa3BATH JajeKo He Bcerpa (puc. 50). .

IIBer meenura Gembii, TPA3HO-CEPHIH, HHOTIA KeATOBATHIN MIH PO3OBATHIA.
Henreie pasnocTn Hambosee XapAKTEPHL AT IIEEANTA M3 METaCOMATHICCKAX
KBapUeBHX JKW/J H OKBaPIOBAHHHX JHOAPUTOBHIX IOPHHPOB. Iloxazareny
IpeIoMIeHNs, N3MepPeHHEe B cBere ¢ A=589 mmk ¢ Townoctsio + 0.002: ny—
=1.925—1.932, n,=1.913—1.920. Yneasunii Bec Bappupyer ot 5.967 o 6.088,
cpenumit m3 8 ompenmexenmii — 5.984.

PeaTrenoCTpyKTYPHEH aHAJIM3 BO BCEX cJaydYaAx IOATBEePsEAaeT NuarHoc-
Tuky meenuta. Ha VMHK-cmexrpax mposABiAmTCA MOMOCH DOTJOMEHHAS B 00-
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axacrr 410, 445, 650, 720, 805 em ™, mHoraa HEsHAYUTEILHEIE TONOCH B 001acTH
570, 860, 1110, 1620, 3370 em™. Ilocnegmme XaparTepms fius Haubosee
nospmero meenmra (IOmrmn, Bymyepa, 1971). Ilom peiicTBmeM KOpPOTKOTO
yabpTpadmoneroBoro maaydemusi malbmiomaerca sapxoe roayGoe ‘ceevenme.

o e e e e e e — T | e

|_-_..__. S e e g T o S M 27 e e S O sl
—_

e

TS

Puc. 47. BRJoYenns MeeanTa B 3KIILHOM KBApie. YMENBIIERo B 2 pasa.

Xumuueckuil cocrap meeantoB (B %):

O6p. ¥-13 + 0bp. H0-41 O6p. I-165
Ay o« 9 moa 19.68 19.49 19.01
WO ¢xwa o 79.39 79.04 79.16
GO0 i e s 0.78 1.09 0.62
TIOR 0 S cuis 0.02 0.02 0.05
ALDL: o 0.15 0.31 0.75
TR R 0.12 0.10 0.16
Nb,Os . . . . . . 0.062 0.065 0.087
T o o o o s He ofm. 0.001 0.001
MOBS o o = % » » 0.003 0.003
HpOF o o v w heia 0.12 0.39 0.10
Cymma . . . . 100.32 100.48 99.94
¥o. Bec.. . . . 6.088 6.012 5.967

Mpumewanue. MnO m MgO so Beex npofax oTCYTCTBYIOT.

O6pamaer na cefa BHEMAHEE 0YeHE HEZKOE COMIED/RAHNE B LICEJHTE MOIHO-
lleHa, YTO CBHUEETEIhCTBYeT o muocrymaenmu W m Mo B pyjforemepmpyiomee
IPOCTPAHCTEO B pPasHhe cTagmym (OPMHPOBAHHA MeCTODOKIEHMA.

Conepsranme akIeCCOPHEIX dJEMEHTOB-IpHMeceil B meemnute (B %):

MI::Ia?;gioe Mnamarlbcg;;e Cpenxee u]s:i:;{nf[r?oe vali‘g;;;%e Cpensce

S {4074 140738 340¢ Mg . . . . 0.001 0.4 0.03
Sh : & owa Car, 0.01 Car, S5i ... . 0.00n 0.n O.n
Mo oo =55 » 0.05 0.02 Al .o, .- 04 0.8 0.5
Ph . . <. 0.008 0.3 0.09 Fe . . .. 0.005 0.02 0.1
R 0,0003 0.3 003 S .... Gm 0.12 0.08
Mo oo owou Cm. 0.03 0.003 Ba o » 0.1 0.005
o oo, ooy 0.0003 0.005 0.001 ¥ &5 ea 3D n 0.6
Ag g Ca. 0.003 0.001 La . . . . 001 0.06 0.03
Jr 0.008 0.08 0.03 GO o owom o= DD 1 0.5
B v s ¢ g Ca. 0.003 0.002
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Puc. 48. Hpucra/ier nieesinTa B KBapI-MyCKOBHTOBOI 0TOPOYKE KBADUEBHIX 3HA.
Ymensmeno B 2 pasza.

Puc. 49. Hpucrann meeinTta ¢ TPEIIWHKAMH, BHIIOAHEHHHIME KBap-
mem. Yeea. 10,



Cocran pearux semens B meexure, no I1. B. ITokposckomy m B. B. Yep-
sakoBeroit (8 % or cymmuar TR-+Y), caegyommii;

MuHH- Mawrcn- Muau-~ Marcu-

MAJNLHOE MAILHOE MaJBHOE MajJgbHOE
15 R . 34 X .oseu oo 284 60.3
ASH AL Lo WETOEAN L RITO PHDG G Tl o) 1.1 1.
PRI e s 1.5 b Br .. . 3.3 Y3
B alo g 6 143 Pacieo o 53 1.5
o 2.4 P 7 T 0.7 10.5
Eu Lu I 0.3 2.0
Gd 3.1 7.0
Th

3 mpuBegeHHBIX NTAaHHBIX BUIHO, YTO COAEP:KAHUE DIEMEHTOB HTTPHUEBOH
rpyunsl B ureeaurax TOproBeroro MeCTOPOKAGHWA 3HAYUTENBHO BHILE, 9eM

P

Ppec. 50, @opMa KPUCTAIOB MeeanTa.

B lIEeNHTaX H3 XPYCTAXEHOCHHIX KW, 4TO CBHAETENBCTBYET O IOBEILIE HHOM
TEMOEepaTypPHOCTH MEePBHX.

Mleenxur f0BOMBHO WHTEHCHBHO MOABEPTAeTCS APOOIEHH0 ¢ IMOCIeAYIOMEel
HeMeHTAEe JRUIBHEIM KBaprem (puc. 49). B some rumepremesa ocobermro
xapaxTepHo (usnmueckoe paspyllenue mesnauTa ¢ 00pazopanmeM (MYIHUCTHIXY
pasHocTeif, B MEHbIIeHd CTeNeHH — XHMHYECKOE pPa3pyImeHme.

(DO(}CIJaTl_pl

Kcenorwunm Berpesaerca ouedns pepro. O ofHapy:xeH B HPOTONOTKAX
MEIKO3ePHHCTOT0 KBapLa B BUje YIJWHEHHBIX ITPUIMATHIECKHX KPHUCTAJIOB
Ol1eHO-JRENITOT0 W KENTOr0 IBeTa, INIeOXPOHPYIMEUX B OyphX ToHAX. ¥YTa-
caHWe 3ePeH npsaMoe, yAIHHeHue moxo:kurensuoe, n’' =1.720.

IIupoxaxop rakme ovenn pegok. Ou Berpeuen B Buje HeDOMBITHEX
CKOIUIEHWI HEeNPaBHJIBHEIX OKTAd[POB B MEIKO3EPHUCTOM KBaple, 0eCI{BETHEIX
maE O caalbiM 3eJIeHOBATHIM OTTEHKOM.

A marurT asiserca oOBYHEIM ARIECCOPHEIM MEHEPATOM IIOPOT, BMEMaio-
IMEX KBAPIEBEE JKUIL, HO B CAMHUX ;KHIAX BCTpewaerca peaxo. OH mHOTHA
o0pasyer pagHalbHOAYTHCTEE ATPEraTH AIHHHOUPH3MATHISCKUX KPHCTALIOB
mamaoit 1o 20 MM, OTPEYpPOYEHHHE K XAOPHTOBHM M XJIOPUT-MYCKOBHTOBHIM
oTopouraM KmiI. [[oBePXHOCTE KPHCTANIOB, KAK MPABMI0, KOPPOTHPOBAHHAA.

Kpmeranasr agmeccopuoro amatura 6eciBerHsle, BOISHOMpO3patntie. B
KBAPIEBRIX JKUITAX amaTHT OecI[BeTH.HIN, Mo04HO0-0esbiil, HHOrAA OypOoBaTHIL.

ITorasarenn upenomaenma: n,=1.628—1.633, n,—1.635—1.638 (+ 0.002).
Yaenvuutit Bec pasen 3.03 (cpemmuit m3 5 samepor). Hambomnee muTeHcmpHbIe
aaapn geGaerpamm: 3.42 (6), 3.05 (5), 2.78 (10), 2.68 (7), 2.60 (5), 2.23 (),
1.93 (8), 1.87 (), 1.82 (8) Gnusku ® JHHMAM HaTpuUilcofeprRalmeil PasHOCTH
amarmTa — JepHHTY.
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Tabanumma 10
CopeprxaHne aKNecCOPHEIX TpHMeceil B araTaTe

TOProBeKOe MECTODOKIEHAES ‘
Beapyanue
DaeMenTs pyaHbe B;(;%%Iﬁ%&ie BMEINAI0NIie HBampan&]iHe
HRUIB! BRIG CTIAHIK peruoHa
nophups

Be 0.001 9 .40 o =
As — —_ Cm.
Se, 0.001 — e -
Mn 0.07 0.5 0.0n 0.4
Ph 0.003 0.003 0.00n 0.01
Nb 0.0n = = —
w O.n 0.1 Ca, -
Ga 0.01 = — —
Bi Co. 0.01 Ca. Ca.
Mo » = » L
A 0.002 Ca. . = —
Cu 0.001 0.001 Ca. Cir.
Ag Ca. - = — »
Ti 0.03 04 0.08 0.03
Ni 0.002 0.005 -
Zr 0.08 0.3 0.0n 0.0n
Mg O.n 0.025 0.0n 0.03
Si O.n 0.3 0.0n 0.0n
Al 0.0n O.n 0.0n 01
Fe 0.0n 0.03 0.0n 0.001
Sr 0.4 0.03 0.03 0.25
Ba 0.07 — Cn, 0.001
Y 0.02 0.003 0.0n 0.25
La 0.03 = — Ca.
Ce 0.1 == — —

. 8n Ci. 0.006 0.00n —

Coflep:xamme aKeCCOPHHEIX DIEMEHTOB-IIPUMeceil B AamaThTe IPHBEJeHo
B Taba. 10. XapaxTepHo, YTO allaTUT W3 PYAHEIX HAJ 0T AMATHTA BMEIIAIIIMX
mopox W OE3PYAHHX KA OTAMYIAETCA BAMETHO IOBHINEHHEIM COMEPIKanmeM
Be, S¢, Nb, W, Ga, V, Mg, #o neckonbr0o MeHBIIEHl MapraHIOBHCTOCTHIO.
Copepsramme Sr B HeM BHIIIe, 9eM B aDaTWTe BMENAKMUX MOPOJ, HO HIIKE,
geM B amaTmTe Gespynmeix skmi. Cojep:anue Ba BHIIe 0 CPABHEHHIO CO BCEME
obpazoBanuAMu. V3 AKMECCOPHHIX DEJKHX 3€MeJIb B amaTuTe DPYNHBIX FKAX
IPeBaNupyIoT BAEMEHTH TEePHeBON TPy, B TO BPEMsA KaK B alATHTe APYLHX
o6pasoBanmii Begymas poib IPUHANIEKAT HTTPHEBOH rpynme.

CunnraTer

A 1 b M aHJIAH obmapyxusaerca B pune Meakux (0.1—0.8 mm) xpueran-
JIMKOB KPAacHOBATOTO W PO30BATOrO I[BETA TOJBKO B HPOTONOYKAX KHIHHOTO
I{Bﬂp]:[a, B ROTOpOM OH, BHIHMO, CBA3AH € PeJHRTaMH BMeImanInouXx Iopox.
Viexsusiii Bec Bapsupyer or 3.79 mo 4.15, cpenuumit ms 15 onpenenenuit — 3.86.

Cozepskanne aKmeCCOPHBIX NMpEMecedt B aXbMAHWHE WO NAHHLM Upubim-
JKEHHO-KOJIWIECTBEHHKX CIeKTPAThHHX aHanu3oB (B ckoOrax cpepume 3Ha-
genus B mponentax m3 6 amammsos): Be — 1.1074, Sc — cn.—0.050 (0.013),
Ga — 0.001—0.003 (0.001), Ge — 0.002—0.01 (0.005), Mo — ca1.—0.01
(0.002), V — c1.—0.012 (ca.), Cu — 4-107%, Ag — ca.—0.02 (0.006), Ti —
0.1—0.4 (0.21), Ni — en.—0.01 (0.001), Zr — 0.003—0.1 (0.01), Mg —
0.08—n (0.1), St — 0.03—0.3 (0.1), Ba — 0.001—0.005 (0.003), Y — 0.07—
0.2 (0.12), La — ca.—0.03 (cr.), Sn — 0.001—0.012 (0.003), caeper P u Zn.
XaparTepro Bhicoxoe comepsmanme (1.2—2.5%) mapranna, 3aMemnialomero
jKeIe30, W KaapLua (OPOLEHTH).
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Il pxoH BerpegaerTcad TONBKO B NPOTONOYKAX BMENIAOIIEX IOPOJ.
B apnmapuroBHX mopdmpax, KBApU-CAIONAHBIX CJIAHNAX, B OTOPOYKAX MeTa-
COMATHYECKEX KBAPIEBHIX JKAI OH 00pasyeT MeldKuwe CHILHO y/JHHEHHBIE
BOJAHONPOSPAYHBIe HPHCTALIUKHE [IHTETPAaroHAIbHO-IPH3MATHIECKOTO rabu-
ryca ¢ raburycunmu rpagamz {100}. B mexoroprix mpobax BcTpedeno meGoin-
Moe KOJWYEeCTBO AWMHPAMUJAIBHEIX KPHCTAJJIOB BTOPOH TIeHepamuu, B 3HA-
qETENbHOM CTEmeHH MAJaKOHH3MPOBAHHEIX. DB KBapI-XIODHTOBHIX CIAHIAX
OUpKOH cuibHo oxaranmiii. Cofep:xaHme MUPKOHA YBEITHIWBACTCA C YBEJH-
qeHAeM CTENeHN mepepaboTRU JTHOAPHTOBHIX NOPYHPOB (B I'/T): B HEH3MCHEH-
HEX JIMOAPUTOBEIX moppmpax — ef. 3H. — 2, B THAPOTEPMANbHO H3MEHEH-
Hux — 2—06, B KBapu-CHOIAHLIX CIAHIAX — 4—8, B 0TOpPOYKAX MeTacoMa-
THYECKHX KBapHeBmX xmil — 28—42. Copepiianme OKATAHHOIO TUPKOHA
B CIAHIAX OYeHb HENOCTOAHHO W BAPBHPYET OT eWHHYHEIX 3epen mo 160 r/r.

Coiepsxanne arIecCOPHEIX IpuMmeceil B muprosax (B %, B croOrax cpefn-
nme smagemma): Be — 0.001—0.003 (0.002), Se¢ — ca. — 0.03 (0.01), P —
0.05, Sb — 0.003—0.007 (0.004), Mn — 0.05—0.15 (0.07), Pb — 0.006,
Cu — 0.003, Ti — 0.1—0.4 (0.3), Ni — 0.07, Mg — 0.1—0.3 (0.2), Fe —
0.04—0.24 (0.15), Ca — 0.1, Ba — 0.05—0.12 (0.05), La — 0.01—0.086,
Ce — 0.01—1, Ga, Bi, Ag, Sn — cmepms.

T o p u v Hamm He obHapy:xeH, HO, mo coobmenmio M. M. Ozeposa, Berpe-
ued UM B muimfle B Bmje GypoBaTO-MKENTHIX NPUSMATHIECKAX 3€PEH C Pe3KOi
MArpeHeBoll TOBEePXHOCTHID, OOPA3YOIMUX CKOIIEHWS, OPHEHTHPOBAHHEIE
oo CIAHIEeBATOCTH M3MEHEHHHIX JHIIapHTOBHIX HOPQHPOB.

T oma3a rakme obmapysuBaercs ToAbKO B muaudax KBApPH-CHIOIAHLIX
OTOPOYEK KBADUEBHIX REJ B BUIE MEIKHX NPH3MATHIECKUX KPHCTAJJIHKOB.

Turanmm? ABIAETCA PEAKHEM AaKIECCOPHHIM MUHEPATOM BMeMalIIX
nopopt. O6pasyer menxume OecoBeTHHE IpPO3pavyHbie KPHCTALIMKA. B KBapime-
BRIX JRAJIAX BCTPEUAGTCH B BUJE TOHKUX MPOKUIKOB ¥ HeIPABHIBHOR GopMbl
BRIIOYGHWH, NPUYPOUYEHHHRIX K 3anbbamnam. Y[IeopuHil Bec pasen 3.42—
3.53, cpenumit us 6 ompemenenmii — 6.44, TlokasaTennm TpeTOMICHHA: Hy, i~
1.885—1. 890, n, — 1.985 (£ 0.002).

Conepmame arueccopamx npumeceit (B %): Be — ca. — 3.107* (1.107%),
Sc — 0.002—0.01 (0.004), P — 0.n, Mn — 0.01—0.15 (0.08), Pb — ca. —
0.0n (0.005), Nb — 0.03—0.3 (0.08), Ga — 0.001, Bi — cx. — 0.003 (0.001),
V — ca. — 0.05 (0.01), Cu — 0.001—0.01 (0.003), Ag — 5.107%, Zr — 0.00n,
Mg — 0.0n, Fe — 0.0056—0.01, Cr — 0.0004—0.01 (0.008), Sr — 0.3—0.5
0.3), Y — 0.04—n, La — 0.005, Sn — 0.003—01. (0.01), Sh, W, Ge, Mo —
CJIe]THL.

Dnm|goT — OBOJLHO PACHPOCTPAHCHHHN MHHEPA] BMEIIAMAX HOPOJ,.
Berpedaercs B Bujie yAAHMHEHHBIX ITPH3MATHISCKHX KPUCTAIIOB, OPHEHTHPO-
BAHHKIX IPEAMYNIECTBEHHO TO CAAHIEBATOCTH. B DYIHLIX KBAPIEBHX JKUIAX
TPAYPOICH K KBAPH-CIIOAHEM M KBADI-XJTODUTOBHIM OTOPOUKAM, ABIAACH
ONHUM W3 PAHHHX MmHepadoB. IlBer srenTmit, Giemmo-senennril, dECTANIKOBO-
senenti. IToxkasarenn nperomnenns: n,=1.771—1.773, n,—1. 737 (+ 0.002).
Vnmensmwit Bec pasen 3.20—3.45.

Comep:nanme armeccopreix mpumeceii (B %): Be — cx., Sec — 6.107%,
Mn — 0.2, Pb — 0.005, Ti — 0.05, Mg — 0.00n, Sr — 0.3, Ba — 0.003,
Y — 0.05, La — 0.007, Sn — 0.001, Ga, Zr, Ce — caegsr.

IT o m 3 T pasBUBAGTCA IO HIHMIOTY W BCTPEYAETCA BMECTE ¢ HUM B BH[E
MEJIKO3eDHUCTEX CKOIUIEHHH CBETJIO-CEPOT0 WIH 3eJeHOBATO-CEPOro IIBeTa.

OpTuT— MOBOJABHO TIAPOKO PACIPOCTPAaHeHHHH Mumepan ua Topros-
croM MecToposieHnn. OH BCTPEYARTCH B BUIE PATMaIbHONYINCTHX arperaTon
(pme. 51) B xmasHOM KBApIeE, MEHTPH 3aPORIEHNA KOTODHX TATOTEIOT K CKOI-
JIEHEAM PaHHETO XJOPHTA.

O6nuk - KPUCTA/IOB yAIMHEHHEN, Taburyc npmamatmgeckumit. IIpocTsie
dopmur: {001}, {100}, {101}, {111} m {110}, I'pamm mOKpPHTH pegKO# WTpH-
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XOBKOIl, II0 HAaOpaBIeHHI0 coBIANafomeil ¢ ymnunenwenm. Pasmep wpuctamios
B momepedHmKe Jo 25 MM, numua g0 30 mM. I]Ber TeMuO-OypHi j0 YepHOTO.
Yacto xpucTamIsl pasOHTH TPEIIEHKAMMU, BHIOMHEHHHIMH KBAPLEM. Y/€Mib-
HHI Bec oprmra 3.31—3.35. PemrremorpaMma amamormYHa 5TaJOHHOM.

Conepsanue armeccopHEIX upmmeceii B oprmre (B %): Be — 0.004, Se —
0.04, P — 0.3, Mn — 0.6, Pb — 0.025, Ga — 0.01, Ge — 0.005, Bi — 0.05,
V —0.03, Ca — 04, Cd — 0.025, Ag — 0.001, Zn — 0.007, Ti — 0.01,
Ni — 0.04, Zr — 0.003, Sr — n, Ba — 0.03, Y — 0.5, La — 1.5, Ce —2,
Sn — 0.1, Mo — cu.

B e pmanAsndercs pacnpocTpaHeHHHIM aKIECCOPHEIM MIUHEPAIOM B Pyi-
HOli BoHe wMecToposkmeHmA. OH o00B™HO BeTpegaeTes B RPHCTALIHICCKOM

-

Pume. 51. Kpmeranuas oprura B srumIbHOM EBapme. ¥aei. 20,

FREALHOM KBapime I B KBAPI-XJIOPHTOBHX OTOPOYKAX JKHM, B KOTOPHX AB~
JIFETEH OfiHNM W3 CaMbiX pamHEX MumHepanop. Haubomee xapaxreprsie (opMEL
Brfjesienasa Gepuiia — OTAeNBHbIE KPUCTAIH, BRPAIIEHHLIe B KBApI, W pa-
guazsHoIyumeTHe arperaTtsl (pme. 52). PapmanprOMyYmCTHIE arperaTil OpH-
YDOUYEHH K 3aTbORNIAM SKII U HMEIOT IPY30B0€ CTPOGHHE C APKO BHIPAKEHHOI
3010 TeoMeTPIYecKoro 0T6opa B OCHOBAHWM.

O6amR KPUCTANIOB YITUHEHHEL, WHOTAA IACTHHIATEIL, raduTyc nmpmamMa-
THYecKNit, ¥ MAACTHHIATHX KPHCTAIIOB OTMHAKOMTANBHEI. Bee Berpedenmbie:
KpmeTANIH 06pasoBaHs KoMOmHanmei Toapko AByx dopm — {0001} u {1010}.
T'parmm ®KpHCTAINI0B HECKOIBKO KOPPONHPOBAHBI, HWHOTTA unabmofaercs rpy-
6aa BepTHKAMBHAS MTPHXOBKA. PazMep mpusMaTAYECKHX KPUCTALIoB 1o 20 MM
10 TIABHON OCH TPH TOJIMHE OKOI0 4 MM, IIACTHHYATHX — 70 7X2X2 MM.
~ Cmaitroets sicnag no (0001) n menee cosepmennas mo (1010). Kpmeranmm
B oCcHOBHON Macce GecmBeTHBIE. TOIBRO OTAEJABHEIE KDPYIHLIE KOPOTKOIPHIMA-
THYeCKWe KPHCTANIHL OTAmYanTca meGecHo-roxyboit orpackoit. OmmoocHmI,
OTpHTATeNLHEI, moKkazaTenu mpemomienus: n,=1.586—1.594, n,=1.583—
1.588 (4 0.002). Ypensunii Bec xonebxercs or 2.51 mo 2.61. Cpemum yRenb-
‘HHiT Bec cpaBHUTENBHO HuBKWH (2.56), Wro ykasHBaeT Ha HE3KYK N0~
HOCTH Oepuiia.
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Poc. 52. Qopmar Bmpenennit Gepmiia B_KBAapIEBHX RIIaX.



Hambomnee unTencusune quunn nebaerpammsr: 8.03 (9), 3.24 (10), 2.87 (10),
1.738 (6), 1.624 (6), 1.511 (6), 1.277 (8), 1.261 (8). Ilo Benmumme MesrmiIOC-
KOCTHHIX PAacCTOSHEN waydeHHb Oepmin mpubamskaeTcA % cabOMET0THBIM
nmaTpueBsiM Gepmasam (Cocexmo, 1957). _

Copeprxanne akIeCCOPHEIX IPHMeceli B ABYX KpHCTANIAX Oepmmia:

Ofp. 10-34 O6p. 10-19 OGp. I0-34 O6p. 10-19

el IS 0.003 G0 T = s 0.02 0.03
Mo ... . 0.06 0.01 ), M | — Cr.
Bhi sl 0,003 — Mo s e ws n 0.8
G s i s 0.001 8002 Ko oo n 0.5
Mo s o= 0.02 — Cal w3 10 5 0.0n 0.03
N e e o 0.02 0,002 Ba ... .. - 0.01
5 S O 0.002 0.002 Ta ... .. — 0.05
AE e — Ci. S ki @ & C. 0.001
I 5 s 4 0.005 —

Hpmerannsr Gepmiiia mMOABEP;KEHH MHTEHCHBHEIM JedopManusaM m3rmba,
Pa3pHEBA, CKATHA W pacTa:menus. TPeIEHb BHITONHEHH KBApIeM ¢ 9emryii-
KaM® XJopmra, mHorga rapbomarom (pme. 53).

Typwmanmu BeTpedeH TOJIBKO B HCKYCCTBEHHEIX INIH(ax BMEMANIIAX
mOpoj, B Bulie eNMHUYHHIX YIJHHEHHHX 3€PeH MpPH3MaTHIeCKoro rabdmryca.
Ilger sememoBatTo-Oypwii, Kopmumesslii, Gypsii. I[loxasarenm HpeTOMIGHUA:
n,—=1.618, n,=1.611 (+0.002). ¥Ypenpusii sec pasen 3.07. Copepnianme

Pmc. 53. Hpmeraans Gepmiia ¢ paspuiBoM cxkatms (a)
u pacrssnenus (6).

akmeccopunix mpmmeceit (8 %): Be — 1.107%, Mn — 0.03, Pb — 0.002,
Ga — 0.002, V — 0.03, Cu — 0.002, Ag — 0.001, Zn — 0.005, Ti — 0.8,
Co — 0.005, Ni — 0.007, Zr — 0.04, Mg — 4, Cr — 0.002, Ca — 1, Sr—
0.04, Y — 0.007, Sn — 0.003.

MycxoBHUT MHUPOKO pACHPOCTPAHEH HA MECTOPOKHGHWUH, SBIAACH
OlHAM W3 TJABHHX MHHEPANOB PyAHHX ;kmiI. O6519H0 0H 00pazyer OTOPOYRE
SKAI MOIMHOCTHIO Mo 1—2 cM, B KOTODHIX BCTPETANTCA B acCONMHAHEE C XJO-
puTOM, perke OHOTATOM, a TAKKE BEIIOJHSET TOHJIANMINWE TPEIIHHKA B JREJIb~
HOM RBB.I}H,B‘. MyGROBﬂT BHIIENIAEGTCA B BHJE TOHHHX HOIaCTHHYIATHX RPHGTaJI-
a0 pasmepom 0.1—2 mm, B mycTOTKAX KBApPIA BCTPEUAIOTCA FOBOJILHO KPyH-
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HEIe KpHCTALIH A0 2—3 cM. Hak DOKA3HBAKT B3aHMOOTHOIIEHHA MYCKOBHTA
¢ PYOHEIME ¥ IODPO000pasylomuMin MEHEpAaJZaMy, KPUCTAIIM3ANUA ero mpo-
XO[@ia BO BCE CTAIHH DPYAHOTO sTana, 0oco0EHHO MHTEHCHMBHO B PAHHHWE H KO-
HETHHE. :

IfoxasaTenu mnpejoMjieHmA MYCKOBAT2 BApbHPYIOT B IpeAerax: n, =
=1.590—1.602; nr,=1.560—1.568; r,=1.596—1.605 (+0.001).

'- 0/ ol
Xumuueckunit cocras (B %) mycropmra (o6p. 181):

Bl ©ou i 46,46 NegQ & .+ 0.40
T s 0.10 Byl » o o O8]
AG Lo a8 H,0+ ... 0.40
Peilly: « i 247 H,O0 ... 580
Fell * o n 0.54 Be 43w 0.20
5 10 (R T 0.02 COy. ... THer
Mgty . o s 0.46

Galdrs o« u 0.36 Cymma . . 100.05

Kpucrannoxmmmueckas Gopmyna MmycxoBura:

(Ko.85Nag,05C2 05)0 03( Aly 51 Fe**y 112" 55M80 05)2.00(Sis.12AL) 82)5.00 X
X (0y,890H 11)100H,.

Copepmanne axneccopusix upumeceit (B %): Be — 0.001, Pb — 0.2,
W —0.08, Ga — 0.003, Bi — 0.05, Mo — 0.05, V — 0.02, Cu — 0.03,
Ag — 1.107%, Cr — 0.002, Sr — 0.02, Ba — 0.5, Y — 0.03, La — 0.01,
Sn — 0.01.

Dmorurt ugorna upucyTcTByeT B KBAPI-X/JODUTOBHIX OTOPOYKAX IHUI
B BH/Ie ITACTHHYATHIX M YeIIyHYaTEHIX KPUCTANIOB PasMepoM 10 2 MM, OpHEeH-

Puc. 54. UepBeoOpasHbie HPUCTAANAR XJIOPHATA HA CTEHKe HEOE B KBAP-
meBoii xmEne. Yeea. 10.

THPOBAHHBX IIO CIIaHneBaTOCTH. I’IHOI‘I{& ConoepHuT BRJIIOYEHHA TypMalHHa
u uumprona. Iloxasarenrn upemommenmsa: n,=1.603, n,=1.603 (£0.002).

MonTMopuxaouET ofHADY)ReH B HeOONBIIEX JKeOAAX HUIBLHOIO
KBapha, B KOTOPHIX OH B BHAE IJIOTHOH 0eM0H miacTHIHOE MACCH BEIIOJHAET
IPOMEKYTRE MEAy KpHCTalmaMu KsBapma. [MarHOCTHPOBAH PEHTTEHOTpA-
(puaecku. Hambonee mnrencususie nmaumu febaerpammer: 13.99 (10), 4.45 (9),
2.570 (5), 1.489 (8).

1 AHajiu3 BHIOJHEH B XAMHKO-aHATHTHIecKO# nabopaTopuu Mucruryra reonorun Homm
tdunnana AH CCCP, apamurux H. A. Manrxosa.
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Xaxopur AsigercA ofHEM u3 Haubolee NIMPOKO PACHPOCTDPAHEHHBIX
MUHEPANOB, BXOJAMHAX KAK B COCTAB BMEIDAIMWX IOPOJ, TAK W B COCTAB
DPyAHBIX uil. MOKHO yKasaTh TPH TIABHWX THIA BBTGAEHWH, CBA3AHHBIX
¢ pynEBIM mnponeccoM. IlepBeri THRN — XJIODHT KOHTAKTOBHIX B0H PY/AHBX
AU, ABIAIOMANRCA B 3HAIATENBHOM CTENEHH PEJUKTOBHM XIODHTOM BMEIIAI0-
IAX TIOPON ¥ MMemuil TOHKOYeInyHIarsil o0MaK ¢ pasMepoM Jemyex MeHee
0.5 mm. Bropoit tmm — xmopur ws saunpbamy PYAHHX KW, XapaKkTepHIYIO-
M@HCA KPYOHOUSMYHIATHM BePHECTHM CTPOCHHEM € PasMepPOM KPHCTAILIOB
fio 2 v, mrorAa mo 5 mm. OH craraer Tawxe THesfa B JKUIBHOM KBapoe U
BRIIOJIHACT TpemuuKky B HeM. HpynrogemyitaaTsiit xaopuT apiaserca nanbomnee

Puc. 55. Kpucraans xmopnTa Bo BHeIHeii 301He MOHOKpmCTA/Ia KBapia. Ysex. 25.

pacopocTpaHeHHBIM HA MeCTOposkieHmH. TpeTwii THH — KpHcTamIudeckmit
XTOpUT, IPEJCTABJIEHHEE H30THYTHIME YePBEOODASHHME KPHCTALIAME JIJIH-
mo# o 10 MM npm Tonmune 2—5 MM (pue. 54). Or KprCTAITH3OBANCS HA TOC-
JeHEX CTaxWAX DPYAHOTO WpONecca I 3AmOJHAET OCTATOYHHE NYCTOTKH
B KBapIe, HapacTaeT Ha KPUCTAJIE KBAPIA, BCTPEIaeTCsA B MX BHEIIHEX 30HAX
B BHAe MEHepada-yaumxa (pume. 55).

BsaumooTHomennst ¢ ZpyrmMm MEHEPAJAMHE YKA3HBAIT HA LIATENHHEYI0
KPHCTA/IH3ANMI0 XJOPATa ¢ TpeMsA MAKCAMYyMaMH, XPOHOJOTHYECKH CORIA-
AalOIMEMHE  COOTBETCTBEHHO € KpHCTalnmsanueil OCHOBHOH Macch Oepmmia,
IMeeuTa, OTHPATA.

Ilser xmopmra 0T CBETIO-3eMEHOTO [0 SIPKO-3EACHOTO. [Ixeoxpoupyer
no Nm 0T 3emeHOTo [0 CBeTI0-3eMeH0TO, 1m0 Ng — OT CBETIO-3eeHOT0 [0
6ypoeaTo-semenoro, mo Np — 0T GBETIIOTO eNTOBATO-3EJIEHOTO 10 Gecnper-
HOro. ONTHYECKM NONORUTENPHEI, ¢ HAKEM IBYOpeNOMICHWEM, ¢ < b,
¢ ouenp Maaum 2 V (or 0 mo 5°). IlorasaTenw TperoMIeHHS BapLEPYIOT
B upepeaax: n,=1.607—1.635, cpemmmit 1.620; n,=1.614—1.632, cpenmnit
1.627 (+£0.002). Vmensnmit sec 2.67—3.01, cpemumit 2.85.

82



XuMugeckuil cocrap (B 95) xmopmra (o6p. 149):

510, . . . 26.28
Ty o = s 0.10
ALOg - ~ . 21.92
Fe%[)8 o a5 1.60
FeO . . . . 16.49
MnO . . . 0.27
MgQ . . . 20,06
CaO. . . . 0.02

Na,0 0.06
K,0 ... 0.09
HEOM & 6 e —
H,0~ 12.70
CO, . 0.01
Cymma 99.60

Kpmeranmoxummueckas ¢opMmyra XIopmra:

(Mgg,06Mng, 0o eftis Feity Al sg)s.07 (Sis.eaAli 28)3.07 1010 (09,000 H7 gg)1s] .

Ob6mas mene3mcToTCH

FeO 4 2Fe,04 - MnO

F = T30 + 2Fe;05 -~ MaO + MgO

Hoadduiment OKECICHHOCTH

2Fe,0y4

Fait+

100 =337

}”‘—__m =0.08, f:m:o.oéz.

Copepswanne aknmeccopHEIX mpumecell mo mamamrim 11 awmamumsos (B 9):

Be
As

Pb

(DOusuueckne cBoiicTsa,

5.407%—4 1073 (B .107%)

B omsoM carygae 0.07

B meyx caoyuaax 0.003
Ca. — 0.03 (0.007)
Ca. — 0.03 (ca.)
Ca. — 0.01 (0.003)

', B ompoM caydae (.001

Car. — 0.4 (0.001)
Car. — 0.04 (0.007)
Ca. — 0.03 (0.007)

Cu

7Zn
Co
Ni
Zr
Ba

- P

La
Sn

Ag....

0.002—0.02 (0.01)
Car. — 0.03 (0.001)
0.005—0.2 (0.07)
0.001—0.3 (0.003)
Cr. — 0.04 (0.008)
Ca. — 0.1 (ca.)
0.001—0.2 (0.034)

. B apyx caygaax 0.01
. B omEoM caygae 0.01

Ca. — 0.1 (0.03)

PEHTreHOCTPYKTYPHEE [TaHHBIE H XHEMAYECKHH

COCTaB CBHAETENBCTBYIOT, 9TO TOPI‘OBCHHf[ XJIopur OTHOCHTCH K MarHesHaaAbHO-
/REJIE3UCTHIM XJOPUTAM TPYOIOE PHIHAOIHTA,

O pToXaas obpasyer rHesa B HeHTpadbHHX (pmc. 18, @), pemxe B npm-
3anpH0aHIOBEIX FACTAX KBapUEBHX mumid. Pasmep rresp mo 15 em B momepeu-
nnxe. OueHb CHABHO TPeIIEHOBAT, KaTaknasmposan. I[per Genwii m pososato-
denniit. Ilowrasareanm nperommenmsa: n,=1.526; n,=1.520. Vnmenpnuii sec
2.41—2.44, cpepumii 2.42.

Xumugeckuit coctas (B 05) oproxnaza (obp. 187):

Si0, ... 6437
TiO, . . . Her
Al,Og . . . 18.22
Fe,0; . . . He obn.
Fed o i = « 0.07
MnO . He o6m.
MgO . .. 0.22
GaQ., . . s 0.09

Hpucraanoxumuueckan dopmyna:
(Mg, 02Nag 04K 92) [Aly 61513,0008] _
Comepsranme AaKIECCOPHRIX NpuUMeceil Mo MaHAKM 4 amainmsoB (B 9)):

B gpyx cnywasx 1.1074

B opmoM ciydae ciu,

B ommoM cmydae ci.
0.003—0.03 (0.01)
0.001—0.003 (0.002)
0.003—0.03 (0.015)
0.002—0.03 (0.01)

Cu

Zn
Cr

La
Sn

Ba

0.44
15.54

0.006—0.001 (0.001)
Ca. — 54074 (51074

B ommom emygae 0.01

B ommom caywae 0.02
0.05—0.3 (0.2)

B ommom caydae 0.01

0.001—0.01 (0.005)

ﬁ*
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A 1 5 6 m T BCTpETaeTCA B Buje MEAKHX TaOIHTIATHX KPUCTANIOB B MEIKO-
3epPHECTOM, TPEHMYIIECTBeHHO MeTacoMarmieckoMm kpapre. CnBoliHEKOBaH,
KpUCTANAB B SHAYHTENLHON CTemeHH JeQOpMHPOBAHL BIIOTH [0 TpaHyJIA-
IIHA. Ilo BzammooTHONIEHHAM € APYIUMH MHHEpalaM#i aasbuTr MOKeT OLITH
onpenedeH KaK OIHH H3 nauboxee PaHHUX MHHEpPAJI0B, HPHCTAJJIH3AIMHA
KOTOPOTO IPOUCXONWIA CHHXPOHHO € KpHmCTalImsaruei Oepmiuna.

HOCJETOBATEJBHOCTD HPHUCTAJIH3IALWNN MHHEPAJIOB
U CTAIUWHOCTH B ®OPMHPOBAHUM MECTOPOKIEHHA

IMpomece dopumpopanuss ToproBcKOro MeCTOPONIEHAA, KaK TOKABAIA
eme nepsre ero ucciexosarenn (M. M. Ozepos, 1942 r; Qumman u fip.,1960),
XapaKTePU3yeTCsA OTITINBOI MUHEPATOTeHETHIECKOH HANPABICHHOCTRIO.

Hccnemoranme onToreEMs MUHEPANbHMX MHIHBHIOE W ArperaToB M CTpoe-
HHA MHHepPaIH30BAHHBIX TOJOCTEH IMO3BOJAET AOBOJIBHO OIpefeieHHO YyCTa-
HOBHUTE KaK HOCHEL{GB&TEJIBHOGTB RpHG'I“aJIJIHB&HEHMHHEpaJIOB,T&K H OCHOBHEIE
MEHepajoreHeTHYecKre coORTHA, NpOHCINeAIINEe B mponecce (GopMumpoBaHUs
MeCTODPOMIeHMA.

Ilpm onucaHny MEHEPAIOB MEL YiRe OTMETIATH OCHOBHEIE (DAKTHI, CBUISTEND-
cTByommpe o OOCAeTOBATEIBHOCTH KPHCTAILJIH3ATHI MHUHEDAJORB.

Hepapm, xixopuar, mofeBble IOATH, MYCKOBAT KPHCTAXIH30BAJIHCH Ha IIPO-
THAREHHAW BCEX CTajuil pyAHOro mpolecca, HO UX MAKCHMYMH IPHYPOIEHH
K HATaJMbHEM (KBAPIT, OJEBHE IIMATE, MEHBITE XITOPHT), KOHEYHBM (XJI0PHT),
peke K cpefuHHLIM MOMEHTaM oTHX cramuit. UTo ;e KacaeTca gpyrux MuHepa-
JIOB, TO OHHM XapaxKTepPHLI IHMIb JJA OnpeJejeHHEX cTaTuil pyJHOro Ipolecca,
KOTOPHIE OTIHYANTCS BIOOJHE OMPE/leleHHO MHHEPANBHOH CHenmajlu3aimei.

Ha pue. 56 maercsa cBopHas uarpaMMa IOCHENOBATENBHOCTH KPHCTAJLIA-
33U MUHEPAJIOR B KBapieBrX skumax ToproBekoro MecToOpomIeHHs, COCTAB-
JIeHHad DIyTeMm 0606]]];91—'[115 BCEX OHTOTeHETHYECHKHX JAHHEIX. BHI{EJIHBTCH
AgBa sTana (OPMHPOBAHHA RUI — JOPYAHEI W PYTHBIA.

Hopyduwii aman xapaxrepuayercsi (GOpMHpPOBaHHEM YeTKOBHAHBIX KBap-
IeBRIX JREJ, CIOMEHHBEX KDPHCTANIHYECKHM KBapIEM, C MeJKoUYellyHdaThiM
XJIOPETOM H NDJIAaCTHHYIATHIM HIBMEHHTOM B B&JIBSB.HII;E{X. [IO AHBEIaMm Il.ﬁpy,[[HDI‘O
9Tama, NMHEPOKO PAas3BHTOr0 MO BCeill TepPHTOPHE pPaWoHA, B 3HAYNMTENHLHOHR
CTENeHN PA3BUBAGTCHA HANOMEHHAS HA HHX DPyAHAA MUHEPATH3anma, o0ycimo-
BEBIIAs WHTEHCHBHEIE NPe0oOpasoBaHHA MHHEDAXOB (IepeRpHCTALIM3ANM
¥ IePeoTIosKeHNe KBapua, fedopManus m zamMelnenne mibmernta). OCHOBHEIM
IPOIECCOM M3MEHEHHsA BMEIIAOIMAX IMOPOL B AOPYAHEIL 3TAI ABIACTCS anb0m-
TH3AIHuA, B He3HAYHTEIBHOH CTemeHm — MYCROBUTH3AUMA.

Pydnwii sman, HATaBIMAACA C 3aT0/KEHHS JOJTORUBYIIEH 30HHE TEKTOHH-
TeCKOH AKTHBHOCTH, ABIABMICHCA HOABONANIAM KAaHAIOM THADOTEPMAILHEX
QIIONI0B, HAMOMKMIICH KAaK HA FRUIB JOPYIHOTO aTama, TAK M HA BMeMaioliie
uxX nopofs. B Ipegenax TexTOHHIECKH AKTHBHON 30HB IPOMBOLLIO DyIHOE
TeJeCKONHPOBAHNE AOPYLHEBX RAT, QOPMHUDPOBAHKE HOBHX JKHJI BHIIOJHEHHA
u 0COOEHHO KHJI 3aMeIeHisa, nepepaboTka BMemanmux mopos. Pyxusi s1an
OTYETIHBO PasfendaeTcA Ha YeTbipe CTaTHl MHHGpaJIHB&H;HH, TPH W3 KROTOPBIX
MoryT OpITh paspenenst Ha 0olee KPATKOBpEMEHHbiE, HO CHemMu()HIHEE MITHEe-
pajoreneTHIeCKHe IIEPUOMH — IOTCTANUMN.

Bepumaa-meenrnmToRradA cTaflMa MHHepPAIH3AMUE
(mambonee paHHAA) CIATAGTCA W3 3aKOHOMEPHO CMEHAIMAX APYr Apyra
0epmOBOM W IHMEEeJUTOBOH IOACTANMEA.

B Gepuiiiosylo mOACTATHIO CHHXPOHHO C OTIO;KOHMEM H IEPEKPHCTANIH3a-
nmei KBapma, anpbmra m RpucTanamsanueli HeGoMBIIEX KOMWIECTB DAHHETO
XJI0pATA MPOUCXOMUIA KPACTANIH3anua akneccoproro 6epunma. [locnexanii A-
Igetes Hauboxee xapakTepHEM MUHEEDAIOM 2To# mopcranun. CHHXPOHHO-C KPH-
crannusanmeii Gepmna BHamboaee ocrabIeHHEIX 3ap0aHAX JRAT KPHCTALIH-
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30BAlIMCh MEHee DPACHpOCTPaHEHHBIE MUHEPalIsl B IOCIAEL0BATEIbHOCTH: ama-
TUT —> MOHAIUT —> OPTUT —> IMUNOT —> PYTHI —> THTAHAT, B 2To jKe BpeMsA
JOPYHLIT HIBMEHUT 3aMeIalcs TeMaTHToM. B mociaefHre MOMEHTH MoJ[CTa i

Cmaduu tmaduu pylroeza amana

OpMUPOL - Gopynn - weenu- |kaccumepum- monubdesum-

QAUA WL o )
mobaa nupumoBosicarskonupu uxunumpbas
dopydnoad ™0 P i oL Bl

nepuoda [~ = 5
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Xnopum o
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|
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|
|
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I
1
' o
]
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]
1

|
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AdKunum
Cpanepum
bapum
P agopum
Nonebbie wnamsi
Kaasyum |
HoroMum I
Anrepum |
MyckaBum - - = S
f
|
|

L
|

@
|

i

Mepuode
dpobaerus weuns-
HO20 Mamepuana

AnsGumusayus,
uycnoﬁumusaqux.
usmenerus | AnsGumur Zropumu3ayus, Myckobumusayun,
bmewawowus | 3ayus, Supmusayus, onbapyebanue

nopod _ Imyexobu- | anudomuanyus,

musayun | onfapyelanue

Xaparmep

3(”""’“’”%”5,:,"33”5’5’ 31810 260%12 264% 8

Pre. 56. IlocnepopaTesbHOCTS KPHCTAMIM3ANNE MHHEPATOB B KBapresx ;xuinax Topros-
CKOLO MECTOPOKIeHUS.

pMecTe ¢ OepmiyioM WHTEHCHBHO KPHCTANLIHIOBAICH KpPyHHOYEIIyHuaThii
MYCKOBHT, TaKMKe OPeHMyINecTBeHHO B BHHhﬁaHﬂax FRHJI.

MMleenuToBasg DOACTAMMA XAPAKTEPUIOBANACE KPUCTATAM3ANWEH B HATAMD-
HBIe €6 MOMEHTH BOIB(PpaMUTA, BAMECTHRIIETOCH B BTY JKe IIO/ICTA/IIO ITeCTHTOM.
JaTeM TIEENHT KPUCTANIUIOBANICH CAMOCTOATENBHO. ODTOT IPOLece cOOCTBEHHO
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u mpuBeil K (OPMHDPOBAHHUIO IMEENHTOBON MUHEPAIH3AUHH MECTODOKTeHHA.
Hpucrannuaamus - MeelluTa COLpPOBOKAATACH OTJOMKEHHMOM 3HAUYUTEABHBIX
MacC XJOpuTa M 0YeHb HebombmEx KonmdecTs Oepwira, THTAaHA, PYTHIA,
MATHETHTa, DMPHTA. B mociefiHne MOMEHTH B IEHTPAIBHBIX 1aCTAX RB&pHBBHX
SHRHAJ HPHCT&JIJIHBOBaJICH JOJOMHT.

Coenudnaeckuii MUHEPATLHELL COCTAR RaXA0M IMONCTANHHE, EOI[‘IepKHyTHL[
K TOMY e OTCYTCTBHEM IeOXHMHYeCHOr'oD GXOI{GTBa KOMIOOHEHTOB TJaBHBIX
MUHEpPAaJoBs, Kazamloch 6]:1, MOT CJOYMHHTE OCHOBaHHEM A BEIJIEJIEHHEA SJTHX
HOJCTANMil B caMocToATeNbHBEE cTafmm. (OHAKO HEOpPepHBHOE pPA3BHTHE
TPONECCOB € OTCYTCTBHEM IEepepeBa B MHUHEDAIOOTIOMOHHN 3aCTABJIAET
pACCMATPUBATE WX KAK OJHY CTaJMIo.

VismeHeErA BMEMAIOMEX IOPOJ, CHHXPOHHEE OepHII-ITeeIuTOBOH CTaIHH,
BRIDA;KAIOTCA B MX HOBHAYMTENIBHON albOATH3ANAME, CMEHHBIIEHCS BO BpeMeHH
MHTEHCHBHOM MYCKOBUTH3ALMEH 1 XI0PHTHIAIEel , HE3HAYNTeNbHOH OHOTHT3 8-
nueil, HSOAJOTH3ANNEH W TOBOJNBHO 3aMETHHIM oKBapueBanmem. ['e0XpoHOIOTH-
JecKas XapaKTePHCTHKA MYCKOBATA W3 IPOAYKTOB OepmiI-meeimMTOBOM cra-
iAW Kalui-aproHOBEIM MeTofoM ompeneasercs B 318+10 man mer.

Wapmeansr MuEepatos Gepmii-meeInToBoi cTajun Hambolee HWHTEHCHBHO
IeOpMAPOBAHBI, IOYTH HA BCeX y9YaCTKAX MECTOPORACHHA IIOJBEPTHYTH
XpyuroMy paspymenmo. [lepmon mamboinee mmTemcmBHoro apobrenms oTpa-
JRAeT KOHEN OepmI-IIeeTnTOBOH CTAMUE W CMEHY €€ KACCHTePHUT-HHPHTOBON.

HaccuTrTepHET-mupuHTORAadg cTrTajusa MHEHEDAaJTHS3a-
O HH TaKKe Pasfensercd Ha JiBe NOJICTANHA: KACCHTePUTOBYI) W MHPHTOBYIO.
Jlnsa KaccHTepHTOBOM IOACTAME HamboJee XapanTepHA KpHCTAIIM3ATHA
KACCHTEPHUTA KaK B TpemmHax 0ojee paHHero KBapma, Tak ¥ B HOBOOOpazoBaH-
HoM kBapne. IlapamneanHo oTiaraercss HEMHOTO XJIOPHTA I IOJEBHIX IIITATOB.
B JAHIIOIATENbHBIE MOMEHTHL IMOICTAIIHE B 04Y€HDb HGSHaEHTBJIBHE[K HOJIH49e-
CTBAX KDHCTAJIH30BANCA TATEHHUT, [ TABHEIMH MEHODAJIAMYU THDPATOBOH IOJ-
CTAIHH ABIAIOTCA ODUPHT | XJO0PHT C HBﬁOJI!:[[[HM KROJIHYeCTBOM 603198 OOo3THHX
TOJIeBHX IIMATOB, KAJXBIHUTA, XanbronupuTa. O6e moficTanum XapakTepu3ynTCS
KPHCTANMH3AIHEN [0 TpPeIWHRAM SRUABHOr0 KBApHa o TOHKOYENIyHJIaTOro
MYCROBHTA.

KoHer mojicTaiui 0TMEYeH BeChMa HHTCHCHBHEIM APOOIEHHMEM BCEX MUHE-
. PamoB, He3HAYUTENbHOE ORHBICHHE AeQOpPMANUOHHOE AKTHBHOCTH OTMeYa-
eTcd H Ha TPaHHIE NofcTajmii.

XapaxTepHHe W3MEHEHWS BMEIMANIOIX HOPOJ|, CHHXPOHHEE KACCHTEPHT-
NHEPUTOBOH CTAlUW, — MYCKOBHTH3AIMSA KW OKBApIeBaHme. JTH IIPOMECChH
]IpB_MBpHD OJUHAKOBEL TIO MaCHIT&ﬁy OpoABJICHNA. ;

MonubpgeHEHRT-XadIbKONEPHTOBAS CTAaAHfA MHHEe-
palmsan WU CKIANIHBAGTCA u3 MOJAHOIEHUTOBOH M XaTbKONHPHTOBOH
mozcraguit. [lma meppoii mambomee xapakTepeH MOIubAeHHT B acCOnUANA
¢ XJOPHTOM, OPTORJIA30M M MYCKOBHTOM, [IIA BTOPOI — XalbKOOWPHT B aCCO-
HUanud ¢ OHPPOTHHOM W MYCKOBHUTOM. BMemammpme mOpoJs B STOT IIepHOJ
HOBEPTINCE OYeHb HHTEHCHUBHON MYCKOBHTHSALMH H MeHEe HHTEHCHBHOMY,
HO JL0CTATOUHO PE3KO BHIPAKEHHOMY OKBADIGBAHMIO. '

FBOXPDHOHOPH‘!EGKaH Raﬂﬂﬂ-ﬂpI‘OHDBaﬂ xapamepncz‘nﬁa MYCHOBHTA MO-
TEOfeHnT-XaIbROIUPHTOBOK cTafgmn — 280 +12 wmum x;er.

AlikmapnmroBasa cTajgumsa MHUHepaJdH3aOHH HABIAETCA
3aKTOIATENBHON THOOTEHHON crafguel pyguoro srama. Hambomee xaparrtep-
HEIL ee MuHepal — AHRWHAT, KPUCTANIH3ANUN HKOTOPOTO IIPe/IMIecTBOBAIA
KPHCTAIIHBATNA HE3HAYNTEAbHLX KONWIeCTR MONAONERNTA W TETPA’IpHTA.
Bonee mozpgauvme MmmepamraMu ABIAOTCA cdamepur, Gapur, diroopar, mUpur,
KadpmAT, agreput. Munepann aroit cTagnu crabo medopMmupoBanHH, fedopma-
IIHA He NPeBRIIIAT miIacTudeckoi. MaMeHenne BMEIIAOIIEX IOPOT, CHHXPOH-
Hoe alKWHWTOBOH CTajWd, BLIpAKAETCA B OTHOCHTEJBHO HE3HAYMTEILHOH
MYCHOBHTH3AUHHE W OYeHb CHJIBHOM OHKBapIeBaHHH
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FEOXPOHOJIOI‘E‘IEGRH.H Kaﬂﬂﬁ'apI‘OHOBaH XapﬂﬂTepHGTﬂH& MyGKDBHTa——-
264 +8 man aer.

Pesras cmema crammii Mumepanmsanum oOycloBleHa ITyIBCAHOHHBIM
u3MenenneM (QE3UKO-XIMAIECKHX CBOUCTB Py/N000pasyOIEX PACTBODOB B De-
3yNBTATEe UMIYILCOB OMUBICHHA TeKTOHWYecKOU awTtmsBrocrm. [losTomy Kpm-
CcTaNIM3alun MEHEPATIOB KamIoi HOBOM cragwm mpepmecTsoBatm mpobirenue
u mractaueckas fAedopManEs paHee OTIOKUBINAXCHA MUHEPAIOB, a KPHUCTAJ-
JA3AIMEA COIPOBOMKIANACH TEPEKPHCTANIA3ANMEH KHILHOTO KBapHa, 3aMe-
[MeHueM MO3THUMEA MEHEPATaMKi PAHHAX H OKBapIeBaHHeM BMeI[AIoIX TOPOJ.
[Iynpcamum, ecTecTBEHHO, HAPYyIIalW HHEPIHOHHYIO SBOJIOIEI MHHEPaIo-
obpasosanmsa, o0ycaoBmB QopMHpOBaHHMe cHeNEPUICCKHX AIA KAKLOL CTa-
AW TAPAreHe3WCOB MUHEDAJIOB, KOTOPEE MOTYT PACCMATPHBATHCH KAK CAMO-
CTOATENhHEE, COBMEIEHHEIE B MPOCTPAUCTBE pYAHEE (QopManuu (KBapn-
WeeJIUTORAA MANOCYAbQUHAL, HACCHTEPHT-CYIbPHUAHAS, MOTUONEH-XAMb-
KOmmpuTOBasA m T. 1.). OHm 00pasyior 3a mpefeIaMu MECTOPOKICHEA H CaMo-
CTOATENBHBIE PYIOUPOSBICHHA.

Omnaxo Ha (GoHe TAaKO#W HPEPHIBHCTOCTH MuHEepanoobpazoBamus TOBOJILHO
OTIeTMBO IIPOCIe}KUBaeTCA 00Imad HanpaBIeHHOCTs JBONIIUA IPOLecca:
a) yMeHBIDEHHE JIHTeNBHOCTH CTAlHN MEHepPAJNH3aNul 0T PAHHHX K MO3THHM,
00ycaoBIeHHOE yYameHneM TeKTOHHTECKHX MMOYILCOB ¢ TeYeHHEM BDEMEHH,
HO CHIDKEHHWEM HHTEHCHBHOCTH Apobnemus; 6) amanoTuyHasd € JPYTUMHE Of-
HOTHOHBIME MeCTOPORIEHMAMH JBOJNIOIHEA COCTaBa MPOAYKTOB HKpHCTadIu3a-
MH; B) CHHMKEHHWE CHILl KOPPENANHOHHBIX CBA3ZEH MKy 37AeMeHTaMH OT
PaHHHX CT&HHﬁ K TO3JHHM, 1") napanneipHadg ¢ PYyAHBIMH CMeHA HepyTHBIX
MHHEPAlOB KBADPUEBBIX HWI OT TONEBHX MMOaToB W JONOMHATA Ha pPaHHHAX
CTafHAX [0 KAJbIATA W AHKEDHWTA HA HO3IHEX; J1) CMeHA TPenMyHleCTBeHHOM
MYCKOBHTH3AINNA U XJIODHTH3AIHMY BMEINAIOEX TOPOJi ¢ TeYeHHeM BPeMEHH
IPeMMYMECTBeHHEIM HX OKBapleBanueM € M3MEHEHHEM OTHOCHTEIbLHOH poim
IPOIECCOB BHITONHEHUS B JIOKAJH3alMH PYAHBIX MEHEPAT0B B TMOIb3y MeTa-
COMATHYECKHX TPOIECCOB. JTa HANPABIEHHOCTH LPOIEcca MuHepasoobpaso-
BAHMA OTpasKaeT obmiee, XOTS u UPEPLIBHCTOE, CHUFKEHHE IIET0YHOCTH H TeM-
IepaTypsl pPacTBOPOB, OTPAKAIMEe TEOJOTHYECKYIO0 HBONIONHI MX HETOY-
HHHKAa.

Kpumcrannuaanusa MoxubjeHnTa HA MOBJHEX CTAMMAX PYAHOTO HTAma B Ha-
KOI-TO Mepe HAPYIIaeT 3aKOHOMEepPHOe pasBUTHE Ipolecca MmHepanroobpaso-
panmsa. OOHYHO B MECTOPOMICHEAX TOXOOHOTO THNA HAKOIIGHUE PYAHBIX dHe-
MEHTOB HpomcxofuT B nociegoparensaoctn: (Mo W) — (W Mo -1-Bi) —»
Mo — (Cu+4Zn-Pb). Beposarmo, B mpouecce Qopmuposanus Topromscroro
MGCTOPOH{IIGHI-IH HMeI0 MecTO HeOTHOHpaTHOe BHeNDEeHHEe BBICOROTeMIepaTyp-
HBIX PACTBOPOB (BEICOKOTEMOEPATYPHEE HMMITYyIbCH Ha (ore 06MmeEro CHUKEHNS
TeMImepaTyp), 9TO MNOATBEKAAETCA 1 SHATHTEILHON pPACTAHYTOCTBI) IIPO-
mecca MYCKOBHTH3ATWH. .

B mumammre mpornecca MumHepazoofpazoBaH@A JI0OBOJBHO XO0DOIIO 3aMeTHA
OTIpeeNlenHaA TeHACHIINA: O0Tpaxenne B Muxpomacmrabe obmeii HanpasieH-
HOCTH MHUHEPAZOreHEeTHYECKOT0 IpPOIecca B RaKLoM crTajiuu MEHEpanoodpaso-
BAHHA. OCOGBHHO OTYETIHBO 3Ta TEHIEHIHA ]IPDHBJIHETCH B HAaOpPaBJIECHHOCTH
mIMenenusa BMmemaiomux wopon. Ilpu ofmeilt HaupasmemsocT: ansduTHIA-
MUA —> MYCKOBUTH3AIHA —> OKBapOeBaHue Ka:RIHE W3 HTHX IPOIECCOB IPO-
ABagercA B n1000# W3 CTaAul, HO ONpENeNAIONIEM BHICTYDAaeT OJHH M3 HHX,
Haopmvep, B Gepmaa-meenuToBoil cramuu mambosiee PE3KO BHIPasKEHH MycC-
KOBUTH3ATUA U XJIOPHTHZATMHA, HO B TO K€ BpPeMd NPOABIANTCH aabp0uTH3a-
nna (OsBIIag ONpefeA0MEed B KOPY/AHHI 5Tam) H oKBapHeBamme (monaywaio-
miee MagcuManbHOe pazsuTie B Gosee mospame cTamum). JTA TEHEHIWA IOJ-
TBEpPHaeT TeoreHeTHIeCKu 3aKoH pasBATHA IIPOIIBCGOB, )’GTaHOBJISH_HBIﬁ

. B. Pysareucrom (1968).
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FEOXUMHYECKHNN OYEPK MECTOPOKIEHWA

Buigenenuwe saxoHOMepHoCTell pasMelleHHs MHEHEpalH3alEH B Tpejelnax
MECTOPOJK/IeHHA W yCTAHOBJIEHHE TeOXMMHYECKHX CBaA3eil Mempmy pymoobpa-
3YIOMUMHE B3JIEeMEHTAMU SBIAETCA OJ[HOH W3 BaKHEHNIHX 3ajad PyJAHOH Teo-
xpMun. ToJbKO pelnmsB ee, MOKHO COCTABUTH HPABHIBHOE UPENCTABIEHHE
0 TeHesHCe MEeCTODPOJeHHS W YCTAHOBHTH (PAKTOPH, KOHTPOIMPYIOMHE HOH-
OEeHTPALIO PYAHBX BJEMEHTOB B JIOKAJBHHIX yYacTKax semMuo# xopul. Ilpo-
aHAMHBEPYEM 9TOT BoIpoc HA mpuMepe TOpProBCKOTo BoIb(paM-MorubieHuHT-
BHCMYTOBOTO MECTODOKICHUA.

B upomecce nepmofimYecKOro HBYYEHHA MECTOPOKIEHMSA, TPOBOJUMOTO
B PasHEe TONB PA3NUYHLIME MCCIE0BATEIAMA, HAKOIWICH [I0BOABHO 00mmp-
HBE AHAJIWTHYECKWH MaTepwan, METANbHO XapaKTePH3YOUHil XUMHICCKUI
COCTaB PYZE B HOCTYINHBIX IJId HCCIIeOBaHUA yqach{ax AUJIBHOTO IOJA. B Ha-
mieM pacuopskennn oxasanock 709 onpemenenwmii copepskanua WO, 232—Bi,
170—Mo, 118— Sn, 43 — Au, 16 — Ag u Ooubmoe HKOIMYIECTBO HaHHBIX
GHGI{TP&JIBHOI‘O aHajagsa pyna. aTH JaHHBIE B OCHOBHOM B3ATHL H3 M&TBPH&JIOB
M. M. Oseposa, M. B. @ummmana, I'. B. Cumaxosa, 3. I'. Herypunum =
H. II. IOmruna, ob6paboTka MX IDpOBefeHA METONAMH MATEMATHIECKOH cTa-
THCTHEHE ¢ HCOOJAL30BaHWEeM BBM yXTE[HCKOTO BEHYHCIHTEIBHOTO ]],B]I‘I‘pa.
HexoTopsie pesynsTaThl 2T0r0 meciemosamusa Omnu onybmuxosansl ([Omyum,
Hanunaur, 1969).

X MMAKO-aHANUTHICCKOe HCCIeN0BAHNEe PACIPEeAeIeHMA MUHEDANH3aHH IO
THTAM TOPOJ MOATBEKIAET BH3VAJBHBIE [IAHHEE O €€ TpPemMyIecTBeHHOI
OPHYPOUYCHHOCTH K KBapHOEBHM JHIaM, OGP&BYIO]]II:[M noJge B TEKTOHHYECHH
ocnableHHoil B0HE KOHTAKTA KBApL-CePUIUT-XJIOPUTOBHIX CIAHIEB ¢ CyOHHT-
PYBMBHEM TARKOMOMOOHEIM TexoM JHIAPHTOBHX nopdupos. Borpyr xsapre-
BEIX KHJ YCTAHABIMBAETCA HOBOJBHO DESKHE HEPBHUYHEIA OpEOJ paccesHus
PYAHEIX KOMIOHEHTOB, IOBHIIEHHBIE COJIEP/KAHHA KOTOPHIX XapaKTepPHE
OO THAPOTEPMANbHO W3MEHEHHHIX IOPOJ RUJIBHOTO WOJA, BMEINAlmEX PYA-
wnie mune. Hanbonee obsrunnie comepranna WO,, naupumep, 0 pagiuaHbiv
THIAM IOPOJ, pacupefelsiores caefyiomum obpazom (B 0,): pyZHEE HBapue-
Beie sxuael — 0.40; oxkBapmoBaHHbe OHPATH3UPOBAHHEE XJOPHT-KBapIEBEHe
caaunsl — 0.20; orBapmosammsie XJaopurT-KBapuessie caaunsl — 0.04; cuabo
M3MEHEHHEE XTOpUT-kBapuessie ciaanisl — 0.00; oxBapmoBamuiie MyCKOBH-
TU3HPOBAHHEIE JTUIapuToBEe mopdmpsr — 0.25.

B Hem3sMeHEHHHIX XJIOPHT-KBAPLEBEIX CJAHIAX M KBapUeBHX mnopdupax
pyAHBE 3jdemMenTsl He obmapy:kuBaiotesa, CiemosatenbHo, W3MeHEHHe BMEINA0-
mM#AX TOPOJ TPOUCXOAHWIO CHHXPOHHO ¢ (QOPMHPOBAHHEM MEHEPaIW3al K
B HBApPIEBHX HHUIAX. HPOIKBCG py,‘qoomomenﬂﬂ, JIOE&JIHBYIO]I[EﬁCH B OCHOBHOM
B Tele KBAaPIEBHX JKUJ, PASBHBAJCA M BO BMEMAKMUX IOPOAax, HpHIeM
oco0eHHO WHTEHCHBHO B IOPONAX CYIIECTBEHHO KBADIEBOTO COCTABA (IHmApH-
TOBEIE HOPGUPEH).

Pacopenenenue comepranmii PYSHBIX 3JIEMEHTOB B HBADIEBHIX HHIAX
¥ BMEmIAIIIAX TOPHBIX MOPOJax He MO;eT OLITL anmpoKCHMHPOBAHO HE HOP-
MalbHBIM, HH JOTHOPMAIBHBHIM B3aKOHAMHE pacmpejenenus. [lis KpuBHEX ux
pacopenenenma XapakTepHa SHAYUTEJABbHAA MOJOAHTENbHAHA aACHMMETpHA.
Cremens acmMMmeTpuunocTH KpuBeX pacupenenenns WO, Mo u Bi mpumepmno
OTWHAKOBA, HO 1A Sn 0HA 3HAYETENBLHO BHINE, YTO ONpPEAeNfAeTcs OOIBIIHM
HaKoiIeHWeM Hp06 C TOOpPOTOBBIM H HH3KHM GOJIGP}I{&HHGM aTOr0 2JIEeMEeHTA.
IlpaBsie WOMOTHE BETBW BCEX KPHBHIX PACIpPENENEHUS OCIOHEHB MAKCH-
MyMaMH-CATeNJIATAME, BHPAKEHHHIMA TOBOJABHO deTHo, mpmdem mug WO,
Mo u Bi xapaxrtepun Tpm Tarmx MarcmMyMma, a gas Sn — germpe. Ha rpuBoit
pacupefenenua cogepsrammia WO, MAKCHMYME-CTENTUTHL OTPAKAIOT COMEp-
saama (B r/r) 6000—8000, 10 000—11000, 12 000—13 000; ua xpuBoit Mo —
500—600, 700—800, 1100—1200; na wpmsoir Bi — 600—700, 1000—1100,
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1400—1500; mwa =pmsoit Sn — 200—300, 500—600, 700—800, 900—1000.
CopepixaHua »IeMEHTOB, TCPYNOHPYOIIHXCH OKOJ0 MAKCHMYMOB, B Raum-
IEOM OTAENbHOM CJyIae HOTIMHATCA HOPMAIbHOMY 3aKOHY pPaCIpefieleHus.
Tawrasa dopma KPHBEX pacupejeleRusa CBUIETEALCTBYET 0 CIORHON MHOrodas-
HOW MCTOPHE (QOPMHDOBAHUA PYAHON MHHEDAIHZAUWH, IT0 TOATBEDPIKAAETCA
W reoloro-MUHepaIormIYecKrME JIAHHBIMH.

IlockoApky mapaMeTpHl pAaCIpeINemeHdsl PYIHEX 5HIeMEHTOB B Bubopre,
OXBATHBAlOMEN BCE MECTOPORIEHUE B TEIOM, RHAUATENHHO OTHIAOHANTCA OT
COOTBETCTBYIOIAX XaPAKTePHCTHK KAK HOPMaJbHOTO, TAK ¥ JOTHOPMAJIBHOrO
3aK0HOB, 3a OCHOBY CTaTHCTHYECKHX XAapaKTepHCTHK ObUIM B3ATH: cpeTHee
apupmermieckoe (), cpenmee kBajgpaTnyeckoe oTriaonenune (S) o Koapduuuent
papuanuu (V=S5/2.100). Ira semwauunt mauboisee ymoOHB npu MaTeMaTH-
YeCKUX pacgerax B CpaBHeHWW ¢ Jorapudmamm cofepskanmit. Ham summo
w3 Tabx. 11, mamboxpmme Bapwalnm B COep/HAHMAX XapakTepHsl s Sn,
Mo, Bi, WO, (mepeanciens B mopsike yMenpinennus roshdunuenra sapuanum).
Comepsramma oTHX »JaeMenTOB maMemaiores (r/r): WO, — cax. — 75900,
Mo — cx. — 24 800, Bi — ca. — 12 400, Sn — ca. — 2400.

Tabanga 11

CraTicTideckne mapaMeTphl PacTpefielIeHns COMepHannil PyaELX KOMIIOHEHTOB
B KBApPUEBHIX JRUIAX 1T WX Koaddmmuertsr roppexsmun (n=130)
no pesyasraram o6paboTEH XHMHYECKNX AHATHZOR

Mart a ofmmx (I HX) wosdduimenTos
CraTHCTHYECKTe TAPAMETDE EARD) DIHHOp(peﬂﬂpﬂ};n“) (" dputa

HoMitoHenThH
£ (1/T) S (ry1) V%) Bi Mo Sn Au Ag

WOy 3287.2 | 8143.5 248 0.24 0.16 0.44 - 0.16 0.15
Bi 624.6 | 1976.4 316 0.60; 0.41 0.14 0.55
Mo 701.4 | 2685.3 383 0.11 0.06 0.11
Sn 69.0 366.8 532 0.10 0.23
Au 0.4 0.24 60 0.09
Ag 1.3 1.0 717

I >ﬂ0% EF mevanue 3oma HY-H smaunmoctTa nOpn |r | =0.17; soma 99~ sHaYEMOCTH Tpu
t | = 0.23.

Pacmpenenenue akiecCOPHBIX HIEMEHTOB B PYXHEIX KBAPUEBHIX HIAX
H3Y9aNnoch IO Pe3yapTaTaM HpHOIM/AKeHHO-KOXMUYCCTREHHBIX CIEKTPaJbHBIX
ananm30B. CooTBeTcTBYIOMEE BHIBO/L MOTOMY HMEOT MpHOMMKeHHHI Xapak-
Tep W AT JHUIE ODO[YI0 OMEHKY XapaKrepa pACcOpeNedeHHsa DYIHHX HIeMen-
TOB. 3aK0H pacmpefeienns B OoNBIIMHCTBE CIy4aeB OKas3bBaeTcd GausKmM
K JorgopmanbHoMy (rabm. 12), uro ompepmenmio BHOOD COOTBETCTBYIOMIEX
CTATHCTHICCKUX IIAPaMeTPOB.

O6paboTka JaHHEIX CHERTPAIBLHEIX aHAIH30B PACKPHIBAET CHILHYIO H3MEH-
4MBOCTH CoOflepskanmin Tex ke amementos (Sn, Mo, Bi, W), roropsie xapan-
TePU3YIOTCH MAKCHMAJLHBIME Kod(QUIMEHTAMU BapUALUHE IO Pe3yIbTaTaM
XAMHAYECKAX aHAIH30B, HO BeIWYHHE V.., 3HAUHTeNbHO MeHbme V, . JTo
BIIOJIHE €CTeCTBEHHO TJHA JOTHOPMAJBHO paclpeleieHHblX BeJTHYIH. YGTaHaB-
AWBaeTCA [JONOJHUTENBHO CHIBHAA M3MEHYHBOCTL  COAEP/KAHUI  Mejnm
(V noxmp=241 %). CaeroBaTes b0, 1m0 WHTEHCHBHOCTH BADHANHE COJEPIKAHMM
2IEMEHTOB B PYAHHX JRUAAX OHE MOTYT OwTL ODBLOAWHEHBI B TPH TPYIIEL
cuipHO u3MenumBhie — Sn, Mo, Bi, Cu, W; ymepenmo umsmenumsiie — Ti,
Pb, Zn, Mn; ormocurensHo crabmisunie — Ag, Be, Ga, Y, V.

PPYII]IHPOBKa opou3BeeHa N0 COBOKYNHOCTH TaHHBIX XWMWYECHHAX 0 CIeHT-
PAJBHBIX aHANH30B € yIeTOM BMIMPHYECKHX HONPABOK HA X TOIHOCTH. JJIe-
MEHTHL BHYTPH I'PYNN PACOONOKEHE B TOPALKE yMeHSLINeHHA Kodddummenta
papmanuu. YerKo BEOHO, 9To HamboJee M3MEHIHBEIE DIEMEHTH BXOAT B COCTAB
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Tab6omuma 12
Pacopenenenne akieCCOPHEX DJIEMEHTOB B DYITHBIX JKANAX
M0 JAHHEM COeKTPAILHEX aHannzos (n=19)

IlapaMeTpsr CpenHeapup- & - E &
pacpeneneuus merudeckoe (7)) o o oo
EES 2 = JeE
- cmemo | % |28 | 322 | 2| 5 | EEe
= L 2 = = o= —
| &8 | E® S |55 | ge88| B | 8 | %28
da | 52 | = 55 | 8% |sfEE | £ | & | =288
Be —0.10 —0.64 Jloraop- 84| 0.91 0.13 10 5 14
MAJIEHEIIT .
Se He onpenensncs T4
Mn 023 | 0.59 Tome |49; F229| 055 | 200| 100 24
Pb 0.98 0.48 »oo» 68.2| 1.83 0.57 50 10 31
w —(.49 —1.42 BB 766 2.88 1.67 1000 | 1000 58
Ga 2.25 |, 408 Bramarumii 7.9 0.90 0.12 5 2 13
H JIOTHOP-
MaIBHOMY
Bi —0.72 —0.99 Jloraop- 288 2.46 1.41 300 | 300 45
B MaJIbHERIH
Mo —0.12 —1.29 To e 814 | 2.91 1.37 300 | 1000 47
Vv 0.76 —1.05 »ooB 7.7 0.89 0.07 b 5 8
Cu —0.06 —1.48 »o» 425 2.63 1.08 100 10 41
Ag 1.05 0.56 »oo» 6.8 | 0.83 0.12 bil b} 14
4 5] 0.40 —0.41 »oo» 282 2.45 0.91 300 | 300 37
Zr 0.56 —1.20 Boo» 31.2| 1.49 0.46 10 5 H
Ba He onpepensnca 255
X 1.18 ] 0.24 B»oo» 211 1.32 013 15 15 10
La He ompegensmues 30.3- ==
Sn | —1.25 »oo» 23.1] 1.36 0.44 30 3 32

Haubolee CyIIeCTBEHHBIX KOMIIOHEHTOB PYTHBIX KEJ (IeejmTa, BOXb{paMuTa,
MonmleHnTa, AMKHHWTA, XATBKOUMPATA M [p.) M ONpPENeNfAlT CYI[HOCTH
Mectopompernna. Ilo cremeEm H3MEHYHBOCTH COAEP/KAHMH ITONE3HEIX KOMIO-
uenTor ToproBckoe MeCTOPOKACGHHE OTHOCHTCA K THIY BeChMa HepaBHOMEp-
HBIX, BRITEIAACEH ae ¢pelin HEX OY€HDb BBRICOKHMH ROB(ﬁ[i)Bl(HeHTaME BapHALUA.
Tak, ecnin xoadpPuNEeATH BAPHANMEA 0JI0BA ¥ TPEXOKUCH BOAB{paMa B pymax
WUynastmHCcKOTO o0N0BsiHO-BONbPpaMoBOTG  MecToposkmenus (3masbepmuui,
1966) pasmer 144 (Sn) m 129 o5 (WO,), To ma Toprosckom MeCTOPOMIEHAN OHE
TOBHIIIEHEl COOTBETCTBEHHO [0 D32 m 248 0.

HerTkux 3aK0HOMEpPHOCTEeH B HM3MEHEHHH COfIep:KaHuA DPYILHEX dIEMEHTOB
BRPBGT IPpOCTHPAHHEA OTAEeJBHBIX MW He YCTaHaBIHBAaCTCH. MaKGEJ\eIaJIBELBIB
rxoumentparun WO,, Bi, Mo, Sn wame npmypouensl k sanblaugaMm Kmi, HO
0TMEYAKTCHA U B [eHTPAJIBHEX, U B GoroBHX gacTax. MakcuMyMbl cofepsRanmit
OTIeNBHEIX 3JIEMEHTOB JacTO HEe COBIATAIOT APYT ¢ ApyroM. Onmako ecam mpo-
ClIeIuTh H3MeHeHHe HOHIIeHTpaOoWy 2JIeMeHTOBR BEpeCT BCelo pPYyIHoOTro IOJAH,
TO BHIPMCOBHIBAETCS BIOJHE YeTKAs 3aKOHOMEPHOCTH, OTPAKANMAS BOHAIb-
HOCTH MecTopoikmeHnsa (pme. 57). '

Hawubosee oforamennsiMiE pPyIHLIME KOMIOHEHTAME OKAa3bIBAOTCA [IBE
cepum KU 3auafaan m socTounan. O0e orm mpmypovensl & Hauboiee Tpemu-
HOBATHM YIACTKAM TEKTOHUIECKH OcHabieHHod 3o0ukl, BMeIMaroImme Py/IHBIE
FHIE CHCTEMBL Tpemp@H HMeT 60.1199 mo3jiHee 3aJiodHeHme, 9eM CcaMa B30HA,
XapaxkTepH3YWINAAcad WHTEHCHBHEIM pPACCHAHIEBAHMEM H MYCKOBHTH3aUmei
KBapmesrx mopdupos, mepepaboTroit mx B kBapi-criopanse crannsl. Comep-
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smanne WO, B 2amajiHoii cepum KM HECKONBKO BHINIG, YeM B BOCTOYHOM, HO
H3MeHEeHHEe KOHIEHTDPANHE MPOUCXOLHT [OBOJIBHO MIABHO, C HECYLIECTBEHHBIM
yMeHblIenueM B IeHTpanbaoi yactu. ChemosaTelbno, 3amajgnas, MeaTpalbaan
M BOCTOYHAA CEPHH KBapIEBHX KU KOHIEHTPHPOBAIHN BOJbL(paMoBOE Opy-
JeHeHme, HO B HeopmHakoBoil crenenn. Comepsxanume ke Mo u Bi mamensercs
6osiee pesko. Hanbonee BEHICOKAS KOHIEHTPAIMST 9THX 2JEMEHTOB XapaRTepHA
JIIS BOCTOYHON CEPHH KW/, B 3aNajHOll — 3HATIATEIHHO HU/KE, a B MEHTPAb-
HOH — OpakTUYeCKH He yCTaHABIMBaercsH, T. e. Mo u Bi ronmenrpuposamucs
fonee moxampmHo, wem W.

Ilo bpocTHpanmMio OTAENBHEIX KM COMEP:saHie PYAHBIX KOMIOHEHTOB
u3MeHseTcs kpaiine mepaBroMepro. OOOrameHHBIE YIACTKEA PE3KO CMEHAIOTCH

Se s
| 5 : 38
Bi,Mo,% W03% | &3 e s3w A At
017540.7 ap A ” £5 N URL
01504064 "< ~-L :%g St [ Mo [06112
01250.5 "‘)\ g N L s 0 N fest
0.10019.41 D N R L L T
0.07540.3- 0.3} 6
0.0500.21 0.2
0.02540.1 01 |2
.
okd =——3gHa wmecmopoxcienus —1 L

Pue. 57. llameHenue KOHIEHTPANUH PYAHEIX 2IEMEHTOB BKDECT IMPOCTHPAHUA JKHIb-
HOIL 30HKE (CpefiHNe [aHHEE [0 CePHAM JKUI) B HEHTPANLHON JACTH MECTOPOMRICHUA.

Cepum 51112 1 — B KBAPI-XJIOPUTORBIX CHAHIAX; 2 — B H3MEHCHHMX KBaDI-CepHIOAT-XI0DUTOBIX
CcHAHLAY; 3 — B KBapLU-CINIAHEX CJaHOAX; 4 — HA KOHTAKTE KBAPI-CIIONAHKY cJaHles 0 KBap-
IEBHX MOPQHPOB; § — B MAMEHEHHHEIX KBAPLEBHX nopdupax.

OemHBIME I [aske NYCTHIMH, 30HH BHIKIMHUBAHUA U COPETMHHEE YACTH JKHJI
OKa3LIBAOTCA TO ODorameHHbME, TO 00eTHEHHEMHE pPYIHEME KOMIOHEHTAMH,
KPHBBIE H3MeHEHHMA HX GO}IGP?H&HH]?[ oo OByM mapajJjelbHLIM RAIAM COBEp-
IIeHHO He COMOCTAaBUMHI Apyr ¢ Apyrom (pmc. 58). Bee aro cBmpererncIByeT
0 CIOMHOI meropuu GOPMEPOBAHUA PYAHON MHUHEDATH3ATIHHN, HEMAIYIO DOIb
B KOTOPOH HIPAIH METACOMATHYECKHE MPOIECCH.

'Ta e rapTHHA MOBTOPAETCA, €CIM LEpPeiTH K PACCMOTPEHUI0 H3MEHEHHA

coffep;KaHMil KOMIIOHEHTOB 10 IPOCTHPAHHI0 BCETO JRWIBLHOTO TIOJHA, HCIOIb-
3yA cpefue AaHHME [0 mOomepedHbM npodmiam (puc. 59). Ognako Ha obmem
{oHe pPUTMHIHOTO HMIMEHEHHA KOHIEHTPAUA BCEX DPYIHHX KOMIOHEHTOB
Haﬁnmnae'rcs 3aMeTHOe ee IOBBEIIeHHe Ha OT0-HTro-3amajHOoM @HaHI‘B Me-
croposumenns, OHo HaYHHAETCHA ¢ TOrO y9IacTKa, rie OonbiIas 9acTb PYIHLIX
AR, KOCO CeRYMHX ROHTAKT, MEePeXOOuT M3 KBapI-XIOPHTOBRIX W KBapIl-
CAKAAHEIX CIAHIEB B maiiky KBapmessix nopdupos. OcobeHHO pE3K0 yBe-
JIMTHBAKDTCA COAepHaHuA MO.]IHﬁI[EHa H BHCMYTa, IpeBHINAKMHE MecTaMH
nase cogepsranne WO, CienosaTenbno, ora 3aKOHOMEPHOCTH, KAK H 0CO-
OeHHOCTH H3MEHEHHS COJep/KAHHA KOMIOHEHTOB BKPECT HPOCTHPAHUSA JRHIE-
HOH BOHLI, OTpa/KaeT AKTHBHYIO DOJb BMEMAKIIHX TOPOL B JOKANH3ANHA
OpyJAeHeHU .

Pynmse sgmnnl Toprorcroro mectoposkmenus, Kax GHELI0 MOKA3AHO BEIIE,
HMEIT CI0;KHOE TeJleCKONHPOBAHHO® CTPOeHMEe, 00YCIOBIEHHOE HAJNOMKEHHEM
p&BHOBpeMeI—IHOﬁ MHHEPAaTN3 ammi,
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CoBOKYyIHOCTL JaHHBIX XHMMYECKUX M CIEKTPOAHAIETHYCCKUX HCCIEJ0-
BaHUWI MHHEDAJOB, & TAK/Ke JAHHHX 0 KOJIWYECTBEHHOM COOTHONIEHHH MEHEe-
PajioB HO3BOJAAET HPUOIMKEHHO, HO JOCTATOIHO OOBEKTHBHO CYIUTH O XHMH-
9eCKOM COCTAaBe PAasHOBPEMEHHRIX MWHEPAABHEX acconmanmii. Hamboaee
XapaxTepHBIMHU 3JTeMeHTaMu Gepmia-mneeInToBoM craimm okasmpatores W, Be,
Y, Ce, Sc, P, Ga, Ge, V, Ti, Ba, Zr; xaccuTepur-uupuatoBoit u MoaubeHnT-
xanpronupuroBoit — Sn, Cu, As, Ni, Co, Mn, Ba, Mo; aiikmruroBoit — Bi,
Pb, Cu, Ag, Sb, La. 9ra 3axoHOMepHOCTh BHTEKaeT U HEMOCPE/CTBEHHO
n3 amamuaa Tabx. 13, B KOTOpoil mpUBENEHHl CpeJHUE COCTABL MHEHEPAJOB,
PACHONOKEHHKIX B Bo3pacTHoM mopanke. Hpemumii, amommnmit, xanwit, Har-
pmii ¥ PAA APYTHX S7IEMEHTOB BHIENANNCH HAa HPOTAKEHMH BCeHl HCTOPHH

GopMHPOBAHAA  MECTODOIKIE-

%
15 S HHS OTHOCHTEIBHO pPaBHOMED-
HO.

0.9 u

ie HTEepecHo, 9To momoluasg
: HaOPaBIEHHOCTE  MBMEHEHHA
0.7 COCTaBa IMPOJYKTOB MHHEDAIO-
0.6 o0pa3oBanusA BO BpPEMEHH Ha-
0.5 OnrofaerTcAa W HA HEKOTOPHIX

APYTHX pelroOMeTalIbHBIX Me-
cropoaenuax. Hanpumep, mo
maaaeM A. B. 3unnbepmunna
(1966), orwernmBo BHAHO, UTO
Ha VyInTHHCKOM O0NOBSIHHO-
D03 BOABQDAMOBOM  MecTOpOIKAe-
amE Be, W, Y, Ba, Zr maxan-
Pmc. 58. Hsmenenme xonnentpamnu WO; 0 OPO-  jppasores IPeUMYIeCTBEHHO B
. CTHPAHMI [BYX DNapajjejbHbX KBAPHEBBHIX MM -
(ompofoBaHue HEIpepHBHOE). OPOAYRTAX PAHHAX CTAfnH
mmHepanuzanuu, Cu m Ag —

cpepanx, Pb — rouneunpix.

CymiecTBeHHEI HHTEPEC IJIA TO3HAHHA MCTOPHE (QOPMUPOBAHHA MeECTO-
PORIeHHsA IPENCTABIACT AHAIUS KOPPEIANUOHHLIX CBA3CH Me:K]y KOMIIOHEH-
TaMH PYAHBIX ¥KHAI. :

Ilo pammmv xmMudeckux aHaamaos (Tabm. 28), ycTaHaRInpaercs oTIeT-
IWBAA CBA3EL ¢ BLICOKUME M0 3HATAMOCTH KOA(PQUIUEHTaMU KOPpPeIANUE JIHIIbL
‘nByx map rommomentoB Bi—Mo m Bi—Ag, 4To cBHeTeNBCTBYeT 0 HaJHYHM
reoxmmugeckoii accomumanmuy Mo—Bi—Ag, RamIuA DpPefbIyIAl KOMIOHEHT
KOTOPOH MMeeT TMOoMOMKUTENBHY0 CBH3SL ¢ mocieayiomuMu. B Toi jke moclego-
BATEJBHOCTH, Hak 3T0 MDOKa3kBAIOT MHHEPAITOTHIEeCHKHEe Haﬁmo;{emzm, HpoHuc-
Xoamaa I{p]EIGTaJIJIHBﬂIJ;HH MHHEpaI0oR, coJep:aliux 3TH 3JeMeHThl, B HBapie-
BRIX HHIAX.

CHBRTpaJILHHB aHaAIH3EL pyﬂHOI‘O MaTepHanla DoATBeP:KIAnT 3TH #ie CBA3R
Bi e Mo u Bi ¢ Ag, 5o, kxpome 57070, BEKPHBAIOT H 09¢HL 0OJBIIOE KOIWISCTBO
JIPYIEX CBA3CH KAk MEKAY BeAYIMMHU, Tak H aKIECCOPHLIMH diIeMeHTaMm|
(rabx. 14). Ananms KoppenANOHHBX CBAZEH MO3BOJAET BLIABUTH CIeLyHOMue
TECHO ACCONUUPYIOIMHe TPYNNL DJIEMEHTOB, T/le Kam/bi NpeALIymai uMeer
TOJORATEIBHYI CBA3L ¢ RaAeM nocaegyomum: a) Be—Se—V—Ga—Ti—
Y—Zr—Ba—Sn; 6) Pb—Mo—Bi—Ag—Cu.

B mepsom pany cssab Ba—Sn owens cnabas (r=0.46), u omomo, cirego-
BaTeJIbHO, HECKOIBKO OTAENAETCA OT JPyTHX IPeIIeCTBYOMHEX eMy dIeMEeHTOB
pToif accommanuu. CBA3E ;Ke HJIEMEHTOB BHYTPH Ka/R[I0TO PANA HE OrpaHHYH-
BaeTes TONBKO WX TOCIENoBaTeNbHON woppensanueid: obwuno moboil praeMent
pAfa EMeeT JOOOJHHTENbHBIe JOBOJBHO TECHEE CBABH C Mol Ipynmol mpeji-
MIECTBYIOMEX €My U ToclHefylomux siementos (mampumep, Sc ¢ Ga, Ti, Zr, Ba;
Zr co Se, V, Ga, Ti u 1. i.). C yaerom arux ocobeHHocTel BLIIEICHHEE DAIEL
BIIEMEHTOB MOMKHO 3ammeaTs caegyiomum obpasom: a) Be (V)—Sc (Ga, Ti,

04
0.4
0.2
o1
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L;(!,U.B_[J]lil.llillt} QAEMEHTON B PO IRTAaX pasiiiinLX el MHHEPAINBHLNN

Cragui MHHEDAIU3ANAN
KACCATEPHT-INPATORAS I MO- | MOJBOmeHmr- ® &
5. Gepumr-meenuroBasn ﬂiiﬁneHET-XBHEHODHpETG Baf ai&nmuf'mnaﬂ 5 5 : B
MEHTH i - & & & £ ; . & i a* g E §§
E | 4 | E| 5| E|la2| 8| 5| & |88 | B | & |SE |8 |s. |2E| B 2 | &
BE | 25 | & £ g L | 22| & 2 | 8k | 82| E | S8 | 82 | g2 | 58 | & > 3 e
s £e b & ) = = g W 28 = e =] = ER= B ) SE = = ol
Be 0.0003] — no [0.000]0.004| — — | 0.0003] 0.0008]0,00005] 0.0002] 0.0005] Cua. | 0.0005 8.0003 — | 0.0004] 0.001 | 0.0003| 0.0001
Asg — s - — - - - - —_ — — | 0.025 # = A - — e — —
Se¢ 0.03 — | 0.003|0.001 |0.04 — |06 — [0.006] — [0:004] — — | 0.002]0.003 - — [0.002 [0.004 -
P = s — n (0.3 == = — Cn. = — = == = - — e Ca. — Cn
Sh Ca. — - — — 10012 — Cu. — — - - Ca. 1. n [0.05 — — = ==
Mn 0. 0.008|0.06 [0.07 [0.6 |0.015]2.2 [0.02 |0.3 [0.112 |0.018|0.008|0.008|0.001 [0.1 0.005]0.001 [0.02 |0.3 0.005
Ph 0.002 | — |0.003[0.003[0.025] — |0.038(0.03 |0.007]0.003 |0.08 |0.005|{0.02 |0.03 [0.008] = |0.01 |0.22 [0.003 |[0.003
Nh — = — |0.0n — 0.3 Cia. |0.007] — — |0.08 — == — 10.06 - — == L -
A P — - — — —_ n n Co. Cn. — — — — — = — 0.8 — | 0.068
Ga Ca. — |0.002|0.01 |0.01 — — — 10.003| — — o= Ca — |0.003| — ]0.002]0.003 L Cu.
Ge » — — — 10005 — Ca. - Ca. Car. — — — — — — — e -~ —
Bi » Ca. - Ca. |0.05 = »  [0.039]0.001 » 0.5 [0.01 10.007(0.20 |0.2 n [0.015]0.05 |0.008 [0.003
Mo » |0.003]0.02 » Ca. — 10.014 {0,003 ]0.007 | 0.006 |0.08 [0.003| — n — (0.1 0.04 [0.05 = =
v 0.01 [0.03 [0.02 [0.002]0.003|0.01 | Cu. | Ca. [0.007]0.007 [0.045] — n — @0 |, — |0.02 s =
Cu 0.06 |0.008|0,00210.001 0.1 |0.015]|0.001 [0.001 {0.01 |0.018 [0.006 | 0.06 | Cn. |0.03 n no |0.001]0.03 |0.02 [0.0005
Cd — — - s ([0020 | = — — — — - — 10.03 |0.02 — Cm. = — — i
Ag (s ) fes — Ca. |0.001] — |0.005]0.001 0,001 |0.016 [0.002]0.003]0.03 |0.1 n n [0.0005]0.0001 | Co. Ca
Zn 0.0 Coa. [0.005]0.01 |0.007| — — — | 0.07 [0.008 [0.004]0.005[0,005| Cn. [0.6 [0.005]0.01 Zu s =
Ti n |0.06 |0.02 [0.03 |0.01 n |0.01 [0.03 |04 0.031 |0.05 [0.01 | 0.01 |0.003|0.n |0.001{0003 |0.10 [0.01 |0.004
Co L B — s - = b — |0.003| — — |0.03 [0.03 [0.01 |0.003| — — — — -
Nij - —_ — |0.002]10.003] — Ca — | 0.008 {0,001 — 10,001 0,003 — [0.004|0.01 — —_ - -
Zr G| “Cat. — |0.08 |0.01 = — = Ca. |0.005 |0.01 [0.003| Cn. — 10.8 — = B = =
Mg 0.001 |10.3 n n n |0.009]0,08 |0.03 n |0.008 |0.08 [0.007] 0.02|0.005(0.4 |0.003[0.22 |0.46 |0.03 |0.00n
Si 0.01 0.2 n n n |0.04 |0.02 |0.n n |0.32 (0.4 [0.02 |0.009|0.00 [0.n [0.05 n n 0.3 n
Al 0.05 [0.25 n n n |0.03 [0.09 (0.5 n |0.25 [0.12 |0.08 |0.004|0.00n [O.n |0.035]| n n 0.05 [0.00n
Fe n n n |0.n a (0.0 G600 n n [0.02 n n o [0.01 n [0.007]0.07 n — | 0.007
Cr 0.01 (0.008] — Cur. — —» — Ca. [0.007[0.007 — | 0.025(0.008|0.01 — — 10.02 10.002 E= —
Ca 0.003 (0.02 | 0.0n| n n | 0.002(0.15 o |0.02 (0.021 |0.0n [0.030[0.003]0.05 |0.n [0.008]0.09 |0.36 n |0.00n
Sr — e — — |0.n — 10.02510.08 — — — — - — — - — 10.02 |0.4 -
Ba — Ca. |0.01 |0.07 [0.03 — Ca. |0.005]0.034)0.0010 |0.8 |0.003]0.003]0.02 | Ca. [0.02 — 10.5 Ca. {52y 01
Y — — — |@.02 0.5 — |0.1 0.6 ]0.01 e, == — == — (0.4 [0.005(0.2 |0.03 |0.06 —
La - — |0.05 |0.005(1.5 — |0.09 |0.03 |0.01 —L — —_ —_ et - — |0.01 |0.04 — Cn
Ce = = — — |2 — |83 | 0.5 — — — - — — — — - — — EL
Sn 0.004 | — |0.004| Ca, |0.1 0.15 10.003]0.002]0.03 Cm. n |0.02 [0.01 |0.005| Ca. [0.001]0.005|0.01 0.01 [0.001

* MEHepailkl, KPACTAIJIM30BABIIKECs HA He3HAYATEIBHOM OTpesKe DAHHHX cTafuil MMHEpalnsanum.
*% MuHepashl, KPUCTAINH30BABIDHECA HA SHAYATENLHOM OTpe3Ke NOSHAHHX CTaanil MHHECDATH3alym,
#%% MuHepPAaJ B, KPUCTALINZOBABIINCCH B TEMeHUE BCEre BpeMeiH (OpPMHDPOBAHMA MCCTOPOKIEHHA.




Tabunmpa 14

Marpana napHHX Ko3(HUUAEHTOB KOPPelANAN AKIECCOPHRIX HIEMEHTOB B DYAHEX kmiax Toprosexoro mecroposspenns (n=19)

DIIeMEHTH Se Sn La ¥ Ba Zr Ti Ag Cu v Mo Bi Ga W Pb Mn
Be 0.44 0.31 0.30 | —0.04 0.36 0.41 0.42] 0.003| —0.04| 40.57| —0.20| —0.08 0.11 0,42 —0.29] 0.08
Mn 0.20 0.42) —0.14 0.21 0.086 0.20| —0.06| —0.10 0.23 0.30] —0.35] —0.18 0.09] —0.20| —0.23
Pb —0.13 0144 —0.17 | —0.19 0.40] —0.16| —0.05]—0.05 | —0.12| —0.22 0.51 0.47] —0.04 | —0.16
w 0.31| —0.18| —0.008| —0.33| —0.11| —0.14| —0.24 0.004| —0.02 —0.12| —0.03| —0.10] —0.24
Ga 0.84 0.16| —0.17 0.24 0.64 0.93 0.64| —0.14 | —0.22| o0.54| —0.19| —0.29
Bi 0.23] —0.02 0.36 | —0.36| —0.19| —0.47| —0.20| 0.46 0.32| —0.43 0.66
Mo —0.28( —0.17 0.08 | —0.27| —0.10] —0.34| —0.12| —0.36 | —0.14| —0.38
v 0.73 0.44 | —0.26 0.55 0.68 0.92 0.68—0.22 | —0.21
Cu —0.17 0.39| 0.10 | —0.24| —0.18| —0.24| —0.26| 0.77
Ag —0.09 0.12 0.14 | —0.24| —0.20| —0.25| —0.12
Ti 0.61| —0.03| —0.15 0.68| 0.52 0.84
Zr 0.78 0.34]—0.29 0.63 0.73
Ba 0.68 0.46 | —0.28 0.21
¥ 0.24 0.15]—0.27
La —0.12| —0.23
Sn 0.32

ODpuMeuanne. JIoua 95%-i sHadnmocty opu || = 0.43, soma 99%,-it snagusocTn opu | v | = 0.55. TodigecTso cBAjell: DonyMUpHAM — B PYAHHEX HAJAX—TIDaHH-

TaX W B PYOHBIX HHIAX — JUNapUTOBHX HBADUEBHIX nopdupax; HOJT}‘}H_EDI[!HM HYPCHBOM — B PYLIHHEY HUTaX—IHOa pHTOBHY KBAPUEeBRIX HDD@ED&X; CBeTANM KYPCHBOM —
B DYJHBIX HEJAAX—TDAHATAX, v



Zr, Ba)—V (Be, Ti, Y, Zr, Ba)—Ga (Sc, Zr, Ba)—Ti (Sc, V, Zr, Ba)—Y (V)—
Zr (Sc, V, Ga, Ti)—Ba (S¢, V, Ga, Ti); 6) Ba—Sn; 8) Pb (Bi)—Mo—Bi (Pb)—
Ag—Cau.

§ AHTATOHHCTAYECKHS CBASH 3aMKCHPOBANLL IWINL MeAY DIeMEHTAMH pas-
HEIX aCCONMEPYIOMEX Iyl (rpy zr=—0.47, rp; v=—043). B nenom e obpar-
HLle CBABH He XADARTEPHH ANA H3ydeHHOoH BrOOpDHW W B OONBIIEHCTBE CIy-
1aeB QUHCHPYOTCS BenmIwHamu 7 Hmxe 95% -ii BOHE 3HAYMMOCTAH.

Herpynmo sameTwrs, 9To Kamnui paj obbesmuser B cela dIEMEHTH,
XapaKTepHEE [ ompefeleHHol crafmm MmHepanmsanmm (tabm. 15), mpumaem
BHYTPH pPsfa OHH PACHONATAIOTCH HOPHMEPHO B XPOHOJNOIMYECKOH IocjeNo-
BATENbHOCTH KPHECTANIUBAIME COTMEP/KAaliuX UX MEHepanos. Boxsdpam BEH-
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Pue. 59. Mamerenne KOHNEATPAIUH PYIHHX 3JeMEHTOB II0 HPOCTHPAHMIO KUIBHOH
B0HBL MECTOPOK/IEHNA (CPOIHHS [AAHHBIE IO TMOTNePETHBIM TPOQUILsAM).

majaeT U3 mepBoro PAfa, BepOATHO, BCIENCTBHE HECOM3MEPHMMO MeHBIIeH ToY-
HOCTH eI'0 CIeKTPOAHAIUTHYECKHX OIpejlelleHH.

Amanus KOpPENAIUOHHEIX CBf3eH MKy 9IeMEHTAMEH BCHEPHIBACT emle
ONHY B3aKOHOMEPHOCTH: OJEMeHTH, XaparTepHBE [Ig panHell crajEu
dopMupoBanEs MECTOPOIKIEHUs, HAWOOJee TECHO CBABAHEL NPYT C APYroM,
B 70 BpeMs KAk 3IEMEHTH MO3JHHMX CTaAWi B OOJNBIIMHCTBE CIYyYIAEB HHIU-
BupyanmsEpoBadbl (Taba. 15).

; Tabanma 15

DJieMeHTH, XapaKTePHLIEC A NPOMYKTOR PasiHYHLIX CTAAMH MITHepamH3alml,
W HX FeOXUMIYECKAe CBASH

TeoxuMAYECKHE cBAHA (KoadhHimeHTH

Cragmu DaeMenTH KODPeNALIH)
BepuiLi-meenuTo- W, Be, Y, Ce, V—Zr (0.92), Ti—Zr (0.84), Ga—Sc (0.84),
Bag Se, P, Ga, Ge, Zr—Se (0.78), Zr—Ba (0.73), Ga—Zr (0.73),
V, Ti, Ba, Zr V—>Se (0.73), Ba—Se (0.68), V—Ti (0.68),

Ti—V (0.68), V—Ba (0.68), Ca—Ba (0.64),
Ca—Ti (0.64), Zr—Y (0.63), Ti—Sc (0.61),
Be—V (0.57), V—Y (0.55), Ca—V (0.54),
Ti—Ba (0.52), Be—Sc (0.44), Ba—Sn (0.46)
HaccrTepar-meEpH- Sn, Fe, As, Ni,

TOBAS Co, Mn, Ba
MomubpeHnT-Xalb- Mo, Bi, Ph, Cu, Cu—Ag (0.77), Bi—Mo (0.66), Pb—Mo (0.51),
KOLMPHETOBAA H Ag, Sh, La Pb—Bi (0.47), Bi—Ag (0.46)

AWKUHUTOBAA
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Jli1s BHIACHeHHA FeOXAMAIECKIX CBI36H MECTOPOIRACHAA ¢ MATMATHYSCKAMHA
KOMINIEKCAMA ODECTABIAeT MHTEPeC CPaBHeHHE BHIABIEHHHX /I MeCTOPO-
JKIEHHA JEHEHHBIX KOPPeJANuil 9IeMeHTOB ¢ TAKOBEIMHA I'DAHATOB I KBAPIEBHIX
nopdupos, passuThiX B paiiome. CpaBHenme MaTpui mapHLX Ko3(QPHIMEATOR
KOpPeNANEA AKIECCOPHBIX HIEMEHTOB BO Beex aTmx obpasoBammax (rabm. 14)
BEIABJIAET NPUHIWIHANBHOE CXOACTBO OonpmuEcTBa (12 M3 22) 3HAUAMEIX
CBfi3ell, YTO MO3BOJIALT HPEAUOJOKUTH HAIAIHE IapareHeTHIecKOTo PONICTBA
9THX TpPex THIOB MEHEpanm3anuu (aKMecCOpHOH B IPAHATOHAAX M KBAPIEBHIX
nopdupax u PYAHOHE B MECTOPOKICHUHE).

Takum 006pasoM, U3 BHIABICHHHX 33KOHOMEDPHOCTEH BHITEKAT HEKOTOPHIE
BIOJHE ONpefeleHHEE BRBOJAH, PACKPHBAIOIIEe TeOXHMUIECKHe 0cobenHOCTH
CTpoeHEAA W (DOPMHPOBAHHEA MECTOPOKIEHHA.

Hanuuwe mepBEYIHOTO Opeoiia PACCEAHUS BOKPYT PYAHOH 30HE, ocobeHHO
PE3KOTO 10 BOALPpaMy, MOKET CJIY:KUTh OCHOBAHHEM A pacupeleleHusd
PYIHEIX DJ@MEHTOB B I'e0JOTHYECKOM MPOCTPAHCTBE MECTOPOKAeHHA, PACKPH-
BaeT NPEEMYIIECTBEHHY pPONb KBAPIEBHX MOPYEPOB B JOKAIH3ALUEL OPYHe-
HeHHA, Oosee cooCoOHRIX K TPEMMUHEOMY JRUI000pPas0BAHAI H aKTHBHEE MOJ-
BePraioiquxcs MeTACOMATAIECKAM mpeobpas3opaHuUsAM, YeM KBapIl-XJIOPHTOBEE
CILAHNBI. YCTAaHOBIEHHAA XPOHOIOTHYECKAsA IOCIETOBATEIBHOCTh HAKOIUIEHHS
3IeMEHTOB B PyHax oOTpajkaeT 9BOMIONHUI0 XHME3MA MEHEpPan000pasyomux
PACTBOPOB BO BPEMEHW W FBJISETCHA BeChbMa BayKHEIM (PAKTOM A POKOHCTPYK-
nuE 0bmel KapTunsl GOPMHPOBAHUA MECTOPO:RIEHHA. TOMRIECTBO T'eOXMMH-
JeCKAX ACCONWATIHE B PYIHEX KEJIAX ¢ ACCONHAMAAMY AKIECCOPHEIX BIeMEHTOB
B Oojlee MpeBHHEX IPAHNTAX W KBAPIEBEIX HOP(EpPax PAaCKPHBAET BOBMOKHEIE
HCTOTHHKYE MOOMIM30BAHHOTO B MECTODPOJKIEHHE PYAHOTO BEI[ECTBA.

OTH BRIBOJIH, C/ITAHHBIE HA TEOXMMHIECKOM Marepuale, MOTHOCTHIO IOJ-
TBeP/KAAIOTCS Te0JIOTO-MIHEPATOrHISCKIMH TaHHBIMHE.

TEHETHYECKHE OCOBEHHOCTH MECTOPOKIEHHA

Mur yxe paccMarpuBaim pAR TeHETHIECKMX BOLPOCOB, HPE;KIE BCETO Ka-
CAIMUXCHA AUHAMAKEA QOPMHPOBAHEA MECTOPOKICHHA. Leneps 0CTAHOBOMCH
Gonee mosipobHO Ha mpobireMax CBA3W OPYACHEHHUA ¢ MArMATH3MOM, HCTOTHHKE
PYAHOTO BemecTBA, ero MOOWIMBALHE, MHTPAlHH ¥ KOHTEHTDALHH, A Tawe
Ha BOOpOCE BO3DACTA MECTOPOIRICHUA. .

CrAsp opyaememms ¢ MATMATH3MOM H HCTOI-
HEKHE pPYZHOTO BellecTBsa. BoasmuucTBo mWeeaeoBaTesei
BONB(PAMOBHX MECTOPO/KASHHI OTMEYaeT TeCHYW TeHPTHICeCKYH CBA3b HX
¢ rpaEnTONEEMI KoMmiexkcamu. s soasdpamorsix mpodpiaenmit IIpunonsap-
BOro ¥Ypama, B wactHOCTH M ToOproBCKOTO MECTODOSKIPHHSA, TaKasd CBA3b
YCMaTPHBANACH OHAME MCCIEI0BATENAMEA ¢ [OKeMOPHACKAME FpaHUTAME
(H. A. Cupmn, B. A. Bakap, M. B. ®ummar m Ap.), APYTHMHE — C KBap-
IeBHIME HOpPEPAME, PACCMATPHBAGMBIME KAaK IePHBATH TDAHUTHOH MAaTMEL
(. M. Osepos).

Har yme yKaswBaIOCh, JKUALHOE Tode TOPrOBCKOTO MECTOPOMICHUSA
HAXONUTCA B HEIOCPENCTBEeHHOH OJM30CTH OT TPeX TPAHHTHEIX MAaCCHBOB:
Toprosexoro, Hedramnneroro, Xapreceroro (puc. 6). UTo ke npefcTaBigioT
coboif 3TH I'paAHHTH?

Ilo pampemm E. II. Hamwamaa (1970), rpasumter paifioHa, OTHOCAIHECH
K CHATHYeCKOMY Tumy, chopmuposanmes Ha Heboxpmux raybumax (mopajaka
1—2 ®M map Heckoabko 0o/ee) IpH TePMOAMHAMHIECKHX YCIOBHAX, OIMB3-
KUX K HE3KoTemMmepaTypuoi sprextmre (P owomo 1000 arm., t=640—650°).
OHE mpejcTABIeHL DOpPOfaMd TJIaBHOR HHTpYsWBHOH ¢anmm (TOProBCKHi
THo), anmraldpaol Qanwm (KedramBEKCHHWE THI), (QANHK TpPAHUTO-THEMCOR
(xaprecckuii Tunm) W Ganuu SUAOKOHTAKTOB (IPAHONHOPUTH, MIATHOTPAHMTE,
TOHAMHUTHL, [HOPHTEL),
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T'mmabmeccanbEble TPAHHTHL TOPTOBCKOTO THIIA, ABJAONMECT MHTPYIUB-
HEMZ 00pa30BaHUAMU € HOPMAABHHEIM XOIOM KPHCTANTH3ANUE HOPORo0Gpa-
3YIO]I!.HX MKHBpa;‘IOB, Hpe}ICTaBJIBHBI KpYHHORpHCT&JIJIE‘IECREM’E_,U.BYCJIEOJIH-
HHIME % GHOTATOBHIMH, TACTO THEHCOBHIHBIMA ¥ TOPOUPOBUIHEIMI PASHOCTIMIE.
B sHmokoHTaKTe OHE 0oJiee TeHKOKpPATOBEE, MEJKOKPHCTANIMYCCKHE, TACTO
‘KaTarJaasupoBaHnbie. ['HeficoBHIHOCT OTYCTIHBEE BHIPAMKEHA B KPAGBHX
gactax wmaccusa. Crpyxrypa -mopox OaacrorpanmToBas, mopdUPOBHAHAS,
B HEKOTOPHX GJIyt{aHK COXpaHHBTUH HBpBH‘IHaH I‘paHHTOBﬂE, PHHEI{HOMOP(I)I-
HO3epHHUCTasA, C JAEMEHTAMH MOHOOHUTOBOH M TONKHJIHTOBOI.

I'panuTsl kedranukckoro THHA XapaKTePH3yIOTCA JeHKOKpaTOBHM 00mm-
KOM, MUKPONEIMaTHTOBEIMU ¥ TpapuIecKEME CTPYKTYpPAMH KAR NEPBHIHO-
MarMarHYecKEMH, TaK M BTOPAYHBIMA. JTOT THOD TDAHUTOR IpeICTABIEH

TaGnouma 16
CpepHmii xuMiITdecKnii cOCTaB TpamaTonnos TOProBeKOro paiioHa

Toproe- T'panuro- AnnonTHAH- Cpenmuit
CHIT Hegranmr- | XapTeceRmi | gy TepHuH- DPOBAHHBIE TPAHAT
HomnoueuTs THn CHMI THIL THI CHOTO PTAIA pasHoCTH raasHol
(18 an.) (8 an,) (2 am.) (6 aw.) (h am.) HHTPY3HBHOMH
daset
510, 75.73 75.56 75.29 74.73 70.00 75.82
TiO, 0.23 017 0.26 0.28 0.26 0.23
AlyOg 12.29 12.30 11.95 12.42 15.42 12,20
Fo,04 0.75 1.00 1.15 1.14 1.82 0.92
Fe 1.20 0.81 0.95 1.54 1.20 0.97
MnO 0.02 0.02 0.01 0.02 0.05 0.02
MgO 0.31 0.22 0.28 0.19 0.35 0.21
CaO 0.56 0.33 0.54 1.57 0.85 0.47
Na,0 3.51 3.58 3.25 5.53 7.29 3.37
K,0 4.63 5,15 5.4 . 1.78 2.33 4.78
H,0~ 0.09 0.04 } 0.75 0.09 0.08 0.01
H,0* 0.49 0.48 . 0.30 0.50 0.41
CO, 0.02- 0.09 0.02 0.34 0.34 0.04
P05 0.04 0.05 0.14 0,03 0.05 0.06
c 0.06 | 0.01 0.01 0.02 0.01 0.03
Cymua 99.88 99.81 99.74 99.98 100.20 99.59
Tlerpoxummgeckne Koa(HrIHERTE
a 13.9 14.8 14.1 144 18.4 13.9
¢ 0.6 0.3 0.7 0.8 0.6 0.6
b 2.8 23 2.3 3.5 3.7 2.7
s 82.7 82.6 82.9 81.6 77.3 82.8
a 23.2 17.6 2.9 —  — 24.4
P 60.5 67.6 77.4 64.8 69.6 63.4
m’ 16.3 14.8 20.0 9.3 17.9 12.2
¢ — — — 25.8 12.5 —
n 53.1 91.3 49.14 82.4 83.4 51.9
¢ 20.9 35.3 40.0 25.9 39.3 29.3
¢ 0.24 0.24 0.32 0.32 0.34 0.24
Q -+37.0 -+35.3 -1-36.9 +34.2 +17.2 +37.2
alc 23.2 49.3 204 17.6 30.7 23.2
K, 0.88 0.93 0.91 0.89 0.94 0.88
F 78.8 82.1 79.4 87.5 80.0 83.9
i 34.6 52.2 51.8 40.0 56.4 46.2
HopMaTHBHEIL cOCTAB
EJ;?H 38.4 35.7 37.7 35.6 19 38.6
aBouT 31.8 32.0 29.7 52.5 67 30.9
Oproxnaz 29.8 |7 ‘323 32.6 1.9 14 30,5
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CPENHOKPUCTANINIECKAMA ¥ MEIKOKPHCTANINIECKAMA DasHOCTAME. [lIa Humx
XapaKTepHS OKBapleBaHHe, MYCKOBHTHSaIWd, MHATEHCHUBHOE pasTHelicoBanme,
TMPaRTAIeCKE IOJAHOe OTCyTcTBHEe OmoTmTa.

Trefico-TpanATs XapTECCKOr0 THNA MEIKOKPUCTANIAYECKHE H CpefHe-
KPHCTALIAYECKAE, JTeHKOKPATOBEE, MyCroBuTmsmpoBanueie. Oum cuibHO
W3MEHEHK IPOIECCAMU PETHOHANBHOI'O METAMOP(PHaMa YacTo PeTporpagHoro
XapaxTepa; HePBOHAYAIBHO JKe SBIAIHECH CaMoil Iaybmamol (anmeil rpanm-
TOUI0B.

XuMadecknil ¥ MEHEPANBHLIL COCTAB STHX I'PAHMTOB Ipusefen B Tabna. 16
u 17. Omm asaaoTea manbonee RucaArME TuddepeHTEATAMY TPAHITEOR MATMEL,
XAapaKTePU3YIOTCH NOBHIIGHHON MEI0THOCTHI0 ¢ mpeobaafaHueM Kaaud HaJ
HATDHEM, BHICORUM HK0DQDUNUEHTOM OKWCICHHUs Hejesa.

ITo reomormaeckuM W MAHEPATOTO-TEOXAMATECKAM TaHHLIM TPAHUTE paiioHa
Toproscroro MecToposx/ieHnsA HAeHTHOUOIUPYIOTCA ¢ TPAHHTOHAME CAlbHED-
CKO-MAHHXaMOOBCROI0 KOMINIEKCA, CHOPMUPOBABIINMECH B HNOCHeMAHBMHCHHE
(580—515 mam aer) sran marmarmsma (Dmmmvam u IOwmrum m ap., 1969).

C Goumee mosmmmMm NDocaeopmoBmrckmMm sramavu (318—232 mam xer)
cBasano obpasoBamue TPAHUTOMAOB BTOpOH (assi, IPENICTABICHHEIX FKUIAME
¥ JafikaMu{ amIdTOB B TPANHT-alaHTOB, U LIyGoras MeTacoMaTudecKasd mepe-
pafoTra [OOPEOBUKCKHX rpamurTougos (ansbmTwsanums, TpeiiseHuU3anusm).
CocTaB HHTPY3UBHEIX W METACOMATHYECHMX TDAHUTOHIAOB BTOTO THIA TAaHKMKe
upueeger B taba, 16 u 17. IlociaeopnoBEKCKAE I'pAaHAT-AIIATEL YiKe CYIIEcT-
serno narpmessie (Na,0 > K,0), B cBssEm ¢ 9em X mapameTp 7 BO3pacTaer
or 51.9 (B moopmoBukckEmX rpammTomgax) mo 82.4.

Tataunna 17
Munepaneumii cocras rpammromfos Toproseroro paiiona

ANB0HTHIH- | = -
Topropesuii | Hegramsik- | Xaprecowmij | TPaEuTOMIS | B o:g;u;;%;x_ §§ =
Mumepans THI CHEit THI THIT FRERIIE 0RO lljmnannhle g5
pasHoCTH | OES
Hpapig 18—42 (29) 5.5—35 (23} 37—58 (44) 22—35.5 (31.5) 933 (23.5) 31,0
Iuaruokias Ny 3—18 Ni 1—6 Ni 3—15 Ni 3—16 Annbur
12,5—41 (23.5) | 6.5—29 (18) 322 (14.5) {35) 289—b6 (38.0) 20.0
Kanuessle mode- 21—49 (39,0} 0—45.5 (19.3) | 15—39 (30) 336 (18) 12—381 (20.4) 30,0
BEIE IIOATH
MurponerMaTinT 0—6.1 (0.5) 174 (33) 0—9 (1) 044 (10} 0—18 (5.4) 10,0
BuoTut 0,5=7.0 (3.5) 0—4 (0.5) 0—2 (1) O—1 (0L4) 0—8(1.3) 2.0
MycHKOBHT 0—10 (2.5) 1—10 (5.0) 2—11 (6.5) 07 (1.5) 0—12 [4.0) 4,0
T'panar — — 0—14 {1.4) — 0—7 2.0} —
ARIECCODHEIR M- 0—3(1.5) 0—1 (0.5) 0—2.5(0.7) | 0.5—4 (1.8) 0—5 (2.4) 2.0
HEpamsl  (apo-
BpAYHEBIE)
Pynuee wupHepa- - 0—1 (0.4) 0—2 (0.5) 0.5—1.5 (0.8 0—21 (3.0) 1.0
TIBI
HKapboraTsr — 0—1.7 (0.3) 0—4 (0.4) 0—3(1.0) + —
Uneno CO 27—82 (4T) 40—80 (56) b2—65 (59) 40—97 (66,1) 29—60 (49) —_

MDpumeganue, B croORax cpefdue cONenHAHHA MHHeDAaa0B.

IIpocrpancTBeHHAs CBASH BOJABPPAMONPOABICHMN KAaK C TPAHATAMH, TAK
W ¢ KBapHeBeIMH mopdHEpaMu OpoclIe;RUBAGTCA oueHb Yerko (pme. 5, 6). Jlasa
TeX W J[APYIAX XAapaKTepPHH AKIECCOPHEE IIeeamT, MOIUOIeHnT, AWKEHAT
B aCCONUANNE, COBEPIIEHHO aHAJOTHNHOM acconmanuu MuaepaxoB ToproBeckoro
MecToposrgenusa. Hpome Toro, cpaBHeHHe BBIABIEHHEIX A MeCTOPOKICHESM
JUHEAHEIX KOPPeNANUNA DIEeMeHTOB ¢ TAKOBHIME I'DAHHUTOB M KBapueBslX ToOp-
¢upos (rm. 1, § 6) packpripaer TPHENEOHATLHOE CXOMCTBO OONBIIMHCTRA BHA-
UUMEIX CBA3EH, YTO CBHETEILCTBYET 0 TOMECTBE I'EOXHMHYECKHX acconma-
@il 9THX TpeX THIOB MEUHepanm3anum (aKIeccopHO#l B IDAHUTOMIAX M KBap-
TeBHiX mOpYUpPAX W PYRHOU B Mecropoxaenum). Ilo msBecTHEIM meTpoxXmMm-
YeCKHEM KPHTEpHSAM TpPAaHWTH, Hanpmmep ToproBekoro Mmaccmpa, MOTYT pac-
CMATPHBATLCA KAK MATePHHCKNME Iisd BOJIb(pPaMOBOL MHHepATU3alUM: JJId
HEX XapaxkTepHH NIePEeHACHMEHHOCTh KPOMHEKHCIOTON W TIHHO3eMOM, He-
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Tadtnmma 48
CopepxaEmnA BoIb(paMa B FOPHEIX NOpofmax ¥ MumHepanax ToproBckOro paiioHa

Hasimen Comepsanne Bonibppama, I/t
Hopogsl w MAHEeDAanb CTBO
npof MAHAMAIBRHOE | MAKCHMANLHOE cpenHes

T'pasutsr TOProBCKOIO MAaCCHBA 38 Cr 30 2.7
T'pasntar Hedralukexoro MaccuBa 18 » 3 1.4
Tpanurer X aprecckoro MaccuBa 10 » 3 1.4
Heapoepsie mopdupe p. Hamru 3 1 1 1
HKeapuersie mophups TOPTOBCKOTO Tela 11 1 100 20
Heapueetie mopdHpH IpaBoGepesKbs] 19 Cu.’ 1 0.4

p. Iiyropa
Hpapmepsie nopdupsl  adepobepeskba 7 1 8 5

p. Ilyropa
Hanuessle M0JIeBhe HINATH A3 TPAHATOB 18 Ca. 19 1.8
IInaraoxnaser (aabluT) 13 IPaENTOR 30 » 5 1.2
Brotur Uz rpaEdToR 7 » 100 17
MycKoBAT W3 TPaHUTOB 4 5.4 50 21.4
Mycxopur (pamsiii) ToproBeROTo MecTo- 1 160

POsKIeHIA i
MycrosuT (mosnmmit), TaMm ke 1 16
Xaopur, TaM He 1 60

CKONBLKO MOHMKEHHOE COAepyKaHne meaodell, BECOKoe, IOYTH B iBa pa3a BHIIE
RIapra, cpemHee copjep:ranme Bodbdpama (rabna. 18). Byayum mazeceHHHIME
ma masectRy amarpammy 3. I'. Hapaesoii (1968), onn pacmomaratores B moxe
I'PAHETOB ¢ 0I0Bo-MonuOEeH-BoabdpaM-bepunineBoil MeTalI0TeHIIECKOH cme-
AN I3 AT Hel.

Opnaxo g TPAHUTOB W KBAPIEBLHIX NOPQHUPOR TEONOTHYILCKH [IOKA3AH
DOOPIOBUKCKAN BO3PACT, M 3HAYATEIBHHN PA3pPHB BO BPEMEHH BHETPEHUS
HKHCJI0MH MarMul B (QOPMEPOBAHEA PefKOMETaNbHOM MEHEDAIN3AlHA HCKII0YaeT
HX IeHeTHIECKYI0 ¢BA3h. MosKHO TOBODUTH IHINE O CBA3HM IapareHeTHIECHOH,
T. €. 0 egWHOIl NpPEHpOfle MEHEDANH3ANWHE W B MECTODOMACHHH, B B KHCIBIX
IOPOAaX.

Jlas yroumenus sToro Bompoca o0paTHMCA K pe3yabTaTaM TeOXHMHIeCKIX
uccnegopanmnit. Ha pume. 6 morasaHo pacumpesieneHme cofepsRaHmii BoIbdpama
mo mromapm Toproscroro, Hedranpikexoro m XapTeccKoro MacCHBOB, OKa-
BaBmeecs JaJero He paBHomepHbM, ocobenno juasx Toprosckoro MaccmuBa
(comepmanme W or O mo 30 r/r). IloBrmennre cofep:annd Bolbdpama Ha-
6JIIOJ1310TCH B 30HaXx HHTeHCUBHON MYCHOBUTH3AIIlHH TOPOJX M Ha ydacCcTHax
pa3Bl‘ITl‘IH Heﬁonhmnx OOCTTPAHHUTHRIX KMCJABIX W OCHOBHBIX Haex. B paﬁOHax
GONBIIEHCTBA PYTOUPOABICHNUE (URCHPYIOTCA OPEOJBl 3aMETHO TOHHKEHHOTO
cofep;aHmA BOAb(paMa B TPAHATAX (deM MHTEHCHBHee PYIONpOABIEHHEE,
Tem mupe opeod). EerecrBenno, 9ro Hamboixee IMHPOKHI 0Peo, 3aXBaTHBaI0-
muif Kag TOPTOBCKHMe, Tak U XapTecckue TPAHUTH, HAOIIOJAeTeA BOKDPYT
Toprorckoro Mecroposkmennsa. CHmKeHHe KOHMEHTPANUE BOIbgpamMa Xapaw-
TepHO W TJIA J0H BHIIEMaYHABAHMA.

STH JaHHBIE MO3BOJAIT CHEIATh HPeJI]IOJIOH{EHHG 0 MOGHJIHBaHHH BOJB-
dpaMa H ApPYITHX PEAKHX 2IEMEHTOB H3 IPAHUTOWIOB B TMPOIECCe WX MeTaMop-
dusMa W pacCMaTpPMBATE TDAHUTOHAL KaK WCTOYHWK BoJab(pama, a y9acTHH
DOHMKEHHOT0 COomepskanmA BoAbpamMa — Kar obxactm srcrpaxmum. I[lpm-
pefiepasrii B Tabx. 19 Gananc Bosbdpama B TOPTOBCKUX TPAHATAX TIOKABEIBALT,
910 BOoAB(GPAM MOKET BRICBOOOIKIATHCA W IMOCTYHaThk B PACTBOPEl IPH lepe-
KPUCTA/IM3ANAN TOJEBHIX ININATOB, HX MUKDPOKIUHU3ATNHE, albOnTH3anum
u mpeobpazoBaHmm c¢0f. Bee 9TH Ipollecch MHMPOKO B MHOTOKPATHO IPoO-
ABIAINCH B TPAHMTAX.
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Tabaoumma 19

Pacmpepenenne BoibdpaMa 00 MHEESPANAM TDAHATOB
ToOproBeHOTO MACCHBA -

: : Ygenbna;! 0TI
: Coaep:Hanne Gonapmaﬂne soaethpama (8 9,
MHHEpaaa poabhpaMa or ero ofmero
Munepamst B rpaAnTe, | B MMHEDAJE, cOmepHatna),
! %o ©omfr OpUXOAHIaACH
i Ha MHHEDAT
Tlxarmornas 23.5 1.2 10.00
| Hasmesstil mojreBoit 39 1.8 26.00
mrar '
 Baorat 3.5 17 22.00
' Mycrosut 2.5 21.4 20.00
Tarasnt 0.01 40 0.20
IMapron 0.01 30 0.10
OpraT 0.002 30 0.02
Aunarnt 0.002 50 0.04
IlMeenmr 0.00008 640000 19.00
Yurepnas cymMa — — 97.36

P&C‘IET- HOoTeHOIaIbHBIX BO3MOH{HOGTeﬁ T'PAHHTHOI'O0 pacljiaBa HAK HMCTOY-
HpKa MOOHIMBOBAHHOLO IO3IHEE PYMHOTO BEIMECTBA THIPOTEPMANBHBEIX Me-
CTOPORIEHHI MIORAa3BIBAET, 49TO OHU OIEHMUBAITCA IO BoJAbdpamy B 2—
2.5 MaH T, mo moaubmeny B 2.5—15 Man T, mo oxoBy B 9—14 Man T, mo Buc-
myTy B 0.09—2.6 Mam t. B m3BecTHHX ke pPYJONDOABIEHHAX peadM30BaHa
aumb 1/2000 wacTs aTHX BosMo:KHOCTeH (DO Bombppamy).

JlunapmroBie mOpQUPH BpAf Tu MOTAH OBITH CepPHESHEIMEH HCTOYHHKAMI
PYIHOTO BEIecTBA, TAK KAK cofep:maHue BoidpdpaMa B MX HEH3MEHHBIX pas-
HOCTAX B [IECTSAKH Pa3 HEMKE, 9eM B IDAHETAX. BHCOKHE KOHIEHTPAIWHA BOIE-
¢paMa B IHOAPHATOBHEIX HOpdupax, BMEM[AIONMIEX pPYLOOPOABIeHHd (TOPToB-
cxoe Texo, aepobepessne p. llyropa), mMeloT HATOMEHHEI XapaxTep.

Wrax, ofmyio cxemy moOuimsammu pyAHOTO BemiecTBa X (QOPMHPOBaHHA
 TEOPOTEPMAJBHEIX - PACTBOPOB MOMKHO NPEACTABHTH CACYIIMEM 00pasoM.
B repruHckrue 3Tanbl KaleoHO-TePIUHCKOTO TEKTOHO-MAarMaTHIECKOTO IHKIa
B pesyabTaTe NOTpY:eHus sanafHoii somu llpunmoxapmoro Ypana FoODAOBHK-
CKWE TPAHNTOMAL OABEPrIMCh WHTEHCHBHOMY MeTamMoppusMy, Haumbomee,
AKTHBHO LDOABHBIIEMYCs Ha JOKAIBHLEIX TEKTOHHIECKH OCJAa0NeHHBIX y7a-
crrax. TepMogmHAMHIECKOE BOBMYIIEHNE TEOMOTHIECKAX 00pasoBaHuil B 9THX
30HAX O00YCHOBHIO PABBATHE TEOXUMHIECKHX IPOMEccoB, OAMBKEX K HOCT-
MATMATHIECKAM, H JORAIbHOE HepemiaBlIeHme mOopox B Haubodee DpOTPeTHIX
ogarax. JT0 IPHEBEI0 K METACOMATHIECKOMY mpeodpasoBaHuo IpaHatos 1 Gop-
MHDOBAHHIO MENKHX HMHTPYSHBHHIX Ted AJNACKETOBOIO COCTaBa. 3apOKIeHHe
09aroB IJIaBIEHHA, BEPOATHO, TPOMCXOJUIO He 0YeHh TIAYGOKO OT MOBEpX-
HOCTH, TaK KAk HOBoOGpa3oBaHHBIE TPAHUTH ¥ IDAHUT-AIIATLH XapaKkTepH-
3YIOTCA OTIETAHBON TeOXHMWUECKOH cUOeNWAJM3anueil, a He BHPABHHBAHHEEM
dona (Amemsmmu m zmp., 1970).

Ha yuacrtrax Hambolee CHIBHOTO HeperpeRa TPAHHTOR M HHTEHCHBHOTO
ux Tpeo0bpazoBaHEA B XOfIe MPOTPECCHPYOMEr0 HACTYIVIEHHS TEImI0BOTO
¢ponTa M2 pazpyMAOIIEXCA U 3aMeNIaeMLIX MOJEeBHX IMOATOB, CIION, RBApHa,
aKkMecCOPHHX MWHEPAIOB BHCBOOO:KTaeTcA BOAbPpaAM, COfeprHAMMMACA B HEX
B BEAe m3omoppEOoE mpmmecm. HacTe Boabppama cBAHBazAch ¢ 0CBOOOK-
JA0MAMCA NPH MYCKOBUTHBANAYN W ANB0NTHAATWY IUTATHOKIAZ0B RAJIBIIEEM
1 opMEpPOBATA PACCEAHHYI0 MEHEDAIH3AMNI0 AKIECCOPHOro HIEeNUTa, IaCTh
¢urcmporaacs HOBOOGPAZOBAHEKIMA CAOAMHE, HO OCHOBHEE €r0 KOMUIECTBA
BMECTe ¢ JIPYTHMH PeJKHMH 3JEMEHTaMHE BHHOCHINCH W3 30HH SHCTPAKIHK
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THAPOTEPMATBHEIMI DACTBOpAMH. BelecTBre pAa3BHTHS MEKPORIOHA IO
TNATHOKJIASY U3 NOcleNsEero BuicBobompaercsa Oepuanuii W pefKue BeMin
HTTPHEBOH rpjrnnm (Amersime m 1p., 1970). Mamenenue Guormra mo pasob-
pammoit @, Anensruasiv (1966) nnamn 6mornr—mycrosur (mam Xaopmr)
TPUBOJUT K BHCBOﬁOQK}]BHHB) BOIB(paMa, 0N0BA M APYFEX OIEMEHTOB-
NpHEMeEceil; TO jKe caMoe IPOMCXOIUT M 'B IPOIECCE - xnopmnaam . poropoii
obmankun. Hopowe rosops, Bce THOWYHBIE MHHBpaJIH—hﬂHII,EHTp&TOpH PYIHBIX
2JIeMEeHTOB TepAlT 3TH JIEeMeHTHI, HOTOPHG nmepexoddAT B I'HJII)OTEPM&JILHHE
pacteopu. Ilpomecen Moﬁnnnsaunn pemecTa namnbosee sferTHBHL TPHU
rTemueparypax oxono 5007 u masmemmu 300 ar.

3ona mepepaboTKU TPAHHUTOB ABIAETCA, Takmm obpasom, 30mON MOOmWIH-
sanmuu pyxamoro pemectBa. Cojepskamme pYJAHHIX 5IeMEHTOB B HeH Tajaer
B JI€CATKU-COTHH PA3 MO CPABHEHHIO C OprH{ammMI{ TPAHUTAMH. :JTa B0HA
OTYETINBO BLIlENACTCA HA IeOXHMUUecKod napre paiioma (pume. 6), ma woropoi
BHJHO, KaK B OKPECTHOCTAX TOPTOBCKOTO MECTODOSRIEHHS MajaeT BINIOTH
[0 OTCYTCTBHS CONEP/KAHEE Bonmbpama (uo CpPaBHEHHUIO C ORPY?RalONI Teo-
XEMHIECREM (DOHOM).

OcroBrBIM cybGcTpaToM I‘HJIpOTepMéI.]H:HLIX pacTBopoB Morim OBITH HOPOBEIE
PACTROPHL T IMOJ3EMHEE BOMIBI, CKOPEE BCEro XJIODPHIHO-HATPHEBOTO THIA,
BOBJIEUEHHBIe B mpomecchr meramopdmsma (IMunynmm, 1960). ITocroabky
METAcoMATHIeCKOe TpeoOpasoBaHMe TPAHUTOMIOB W BMEIAWIUX MX TIOPOJ
B 3HAQTHTEIBHON CTeNeHH NpefilecTByeT MepelaBienuio, To' Bofa, 0cBOOOK-
JaeMafa opu MeTamop@uame MOKET CTATHBATECA B 09al B paCTBOPHTB{:H B pac-
nanase (Msencen, 1969). I1pn mosropmoM BEICBOGOMKIEHEN B HPOLECee KPHCTA-
AW3aNUA MarMBL 9T BOJla HACHILAETCA KAK JETYTHMM, TaK M PYAHEIMA KOM-
TIOHEHTAME W CMEIIWBAETCS C MEHEPANHWZOBAHEBIMM MOPOBHIMY W TON3EMHEBIMA
BOlaME, (JOPMEUPYS OTTPAHHTHAEIN MOTOK THAPOTEPMAILHHX (IOHLOB,

Taxmm obpasoM, OCHOBHEIM WMCTOYHHKOM pPYAHOTO BEIIECTBA, B IEPBYIO
ouepens W, Bi, Mo, Ag, Sn, gacrmuso Cu m MUKDPOITEMEHTOB, SBIAIOTCS
METACOMATHIECHH nepepaﬁmaﬂﬂme moopaoBuKcKk@e Tpanute. OcHOBHAA
9acTh KeIes3a, Men, cepa, a TaKyKe KAJBIIA, MATHTI | mieao9n MoOmInayoTes
THAPOTePMAIBLHEIMI PACTBOPAMU W3 BMEINAIOMMX TOPOJ HA TIYTH WX MUTDATAR
0T og9ara MoOmIWBanum [0 09ara PasTPyskW, SHAURTENBHAS YacTh DJICMEHTOB,
0co6eHHO TeTPOTeHHBIX, KAk OyJeT moKasaHo HUsKe, IEePEPACIPENBIAeTCa
U3 BMENAlOH[UX IIOPOJ B Dy/HbIE Teja HA MecTe B IPOLECCE tj[mpmnp(ma:mﬁ
MECTOPOKIeHHA.

Murpaumsa u HOHOEeHTpaums#d PYAHOTO B e-
mecTBa ARTHBHAA UUPKYIANHA THAPOTEPMANLHEX DPACTBOPOB IO JM3TH-
TOHKTUBHEIM 30HaM ofecmedmia MEUTPAMEI0 PYIHOTO BEIMECTBA W3 BSOHE
MoOMAU3anuu B 30HY pPAasTPY3KU, 20HY (OPMUPYIOMETOCA MeCTOPOKICHHEA.
TloppomdimuM KawamoM ABIAETCA ITHPORAA B30HA IOJTOMKHBYIIETO pasioma,
K KOTODOHl HPUYPOYEHO MECTOPOIKIEHWE.

B mepenoce pynnoro BemecTsa BpAJ, U CYIIECTBEHHYIO POMB HIPANE TAJ0-
TeHHIH, TAK KaK Ha MECTOPORICHUHA ME MPAKTHYECKH He BCTPEIAEM TallOHIOB.
Kpome Toro,ranouss B nof00HEX YCAOBEAX AMEIOT PEBKO BHPAHEHHYIO CKIOH-
gocts K rmapounmsy. HambGoxee BeposTo#l ¢opmoit Murpanmm BoTsppaMa
IIPH OTHOCHTEIHHO BEICOKOTEMIEpPaTyPHEX YCI0BHAX, Kak noxasanul'. @, Wna-
noBa u 3. B. Crynenaukosa (1968), asngercsa memuccoqunpoBanaag BoAEdpa-
moBasi wmemora (H,WO,). C nommsenmem TeMmepaTyphl BIIOJHE BO3MOKHA
MATPANuA PYAHHX JIEMEHTOR B BUAe KHCIOPOJEEX Komumuexcor WO2-
MoO%-, HSnO~, Sn(OH)?", ycroitamprix B memounsix cpegax. B. @. Bapa-
Oamon (1968) moxasmBaer, 9T0 ¢ yBeAWYEHWEM MIEIOYHOCTH CpElk W IOHH-
JKeHEeM 'IIOTeHIHANA KHCIOPOAA B THAPOTEPMANBHEX DPacTBOpPax CIOyKHEIE
BOIL{paM-RUCIOPOJHEE KOMINTEKCH 9BONOIHOERDYIOT no cxeme [HW 0,4, 15—
[W,04(0,),1°~ = [W(0,), 12~ — [WO,1?~. Mnnepanoobpazosanue ke Ha
Toproecxom MecTOpOEIeHNA TPOUCXOTWIO NP OTHOCATENHHO BEICOKOM yPOBHE
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Cpenmpil XEMIYecKHIT COCTAB MOTACOMATHIECKHX

Hpapno-

Ksapre- | ypopur- JIunapu- Kpapneno- Hpapoeso- OTopouka
K OMIOHERTH BO-XJIODH= | orpons- ToBRBIR cmonAnolt | xmopwropmit | xBapuenoit
W mapameTph mopoy | (TOBBIH HOl nopgup caaHern CcJIaHeI FHELITEL
ClaHer craaHer (3 an.) (1 an,) (2 an.) (1 ar.)
{2 an.) (1 an.)
Copnepsxamne nopopioobpa
Si0,g 62.71 60.36 75.97 75.52 62.71 50.78
TiO 0.76 1.47 Cur. 0.25 0.76
Al,ds 14.20 15.40 11.94 12.69 14.20 22.54
Fey0; 0.70 3.57 1.32 1.23 0.70 4,05
FeO 533 | 534 0.68 0.63 5.33 3.88
MnQ 0.44 0.15 0.01 0.02 0.14 0.13
MgO 6.67 442 0.62 - 0.145 6.67 3.96
Ca0 0.88 0.36 0.22 1.73 0.88 0.67
Nay,0 3.19 3.58 1.43 0.16 3.19 1.24
Ky 1.01 2.80 6.25 4.88 1.01 6.25
H,0™ 0.14 0.42 0.16 0.32 0.14 0.40
H,0+ 0.50 2.40' 0.91 1.02 0.50 3.94
C&, 0.02 0.01 0.004 0.01 0.02 —
P05 0.26 0.29 0.08 0.01 0.26 0.50
S W 4.26 3.50 4.50 2.32 4.26 4.93
b1 100.11 100.35 99.76 99.57 100.11 99.60
w Ca. 0.0005 0.002 Ca. Ca. Ca
Coplepixanue aKOeccop
Mo — — 20 Ca. — —
Be 8 3 ! 0 8 10
Se 0 10 3 — 5 10
Pb 15 30 10 C. 15 30
Ga 5 10 3 » 5 50
Bi 1 — T 50 i —
v 35 100 10 10 35 20
Cu 45 10 20 10 45 10
Ag Ca. — Cr. 1 Cu, —
Zn 50 50 —_ — 20 50
Zr 290 50 470 100 290 700
Ba 250 300 500 500 250 500
35 65 50 65 50 65 100
Sn Cir. — 3 40 Cr. -
d, 2.68 2.57 2.63 2.60 2.68 2.70
d, 2.7 2.83 2.66 2.755 2.1 —
Hopuctoets, % 1.5 9 2 6 1.5 L
Comepxanne aKIeccop
Ajfikmaut —_ — 3 2 e i
MomaGpennt — -+ -+ -+~ —
Nupar 300 170 200 107 300 200
Xansronuput — — - o = s
MarseTut — 8000 1000 — — 3500
Ieemar 60 -+ 30 — 60 21
Anarut 700 200 10 9 700 2000
Typuamus — + - = e +

102




o0pasoBaHmii MeCTOPOJKACHEA ¥ MCXONHHIX LOPOL

TaGunmma 20

Hpapue- | Oropouwa | JImmapm- | Oropouxa | Jwnapn- | DIToKBEpko- | Jlumapmro- ' | Jlmmapuro-
BO-CJIHO- KpapIe- TORELH HBADIE- TOBEIE Bag 30HA BRI Dopup | B Dopdmp
TAHOM Bofi ymaEr | mopdup | Bol mmmsr | mopdup :Oﬁngang;o; cﬂggu H3Me- cun:glo a;ue-
(an) | Gam) (e @ ey s T @ an.) © am)
ayomux oKmeaoB, %
75.52 52.22 76.21 52.78 75.97 75.96 75.15 76.39
0.25 0.49 Ca. 0.06 Cu. Ca. Ca. Cr.
16.69 24.43 11.65 23.43 11.94 11.67 12.34 11.74
1.23 3.94 1.46 3.84 1.32 2.15 1.25 1.36
0.63 0.98 0.52 1.29 0.68 0.78 0.95 0.54
0.02 0.08 Ca. 0.05 0.01 Ca. Ca. 0.02
0.15 2.55 0.88 2.20 0.62 1.09 0.41 0.72
1.73 0.11 0.19 0.16 0.22 0.16 0.31 0.47
0.16 0.27 0.56 0.23 1.13 0.45 1.60 0.90
4.88 9.54 6.40 10.99 6.25 4.84 6.59 6.12
0.32 0.46 0.20 0.22 0.16 0.44 0.04 0.22
1.02 3.48 1.16 3.19 0.91 1.50 0.28 0.23
0.01 0.1 — - 0.004 — 0.003 0.01
0.01 0.26 —- Ca. 0.08 — — 0.12
2.32 4,42 1.73 4.09 1.50 2.36 1.14 1.68
99.57 99.03 99.60 99.12 99.76 99.48 99.74 99.76
Ca. 0.015 0.001 0.002 0.002 0.001 0.0005 0.003
HBIX 9JIOMEHTOB, I/T
Cn. 100 50 500 20 1000 - 25
10 20 8 20 7 10 3 9
— 20 e 10 3 — — Cn.
Cir. 300 30 100 10 300 Cn. 15
» 180 10 100 3 10 » 5
50 20 10 Ca. 5 300 5 5
10 20 10 30 10 10 Cn. 10
10 70 20 50 20 30 10 260
1 Ca. 1 — Car. Car. Cir. 1
o » — Cir. — — — —
100 700 200 700 170 400 100 200
500 1000 500 1000 500 500 500 500
a0 30 70 100 65 50 100 75
40 300 10 400 3 100 — 5
2.60 2.83 2.61 2.79 2,63 2.68 2.60 2.64
2.795 2.885 - - 2.66 2,75 2.63 2.70
6 3 — — 2 3 2 2
HEX MHHEPaNoB, T/T
2 — — — 3 14 — —
oy — — =+ + +
107 1000 484 1300 2_{0_0 102 P 25{1)
== — = 2 1000 = 2500 50
- 24 107 -+ 30 3 — 50
9 24 73 72 10 2 7 35
== - — - — — 250 15
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IMET0YHOCTH, IOSTOMY MEIDANHA METajioB B BHAe IPOCTHX KOMIVIEKCOB
BIOJHE BO3MOJKHA. :

Hpmrcrannusanma MuHEpAToR HAa MeCTOPOIKIEHMM OLpPeNeIAeTCA, BO-Iep-
BEIX, TeM, 9TO THAPOTEPMAIBHBIE DACTBODEL B HpPOIlECCe MUTPAIAH BEIXOAT
B HOBYI0 TepMOJAHHAMAIECKYI0 00CTaHOBRY ¢ Golee HUBKMME TeMmepaTypaMu
M JaBIeHUsMA. Bo-BTOPHX, PEAKIMOHHOE B3aMMOMEHCTBHE THAPOTePMAIBHEIX
PAacTBOpOB ¢ BMENAIOIMUME TOPOJAMIE, TeM Gosee mpoucxoAmee B YCIOBHAX
PEBKOT0 KUCIOTHO-OCHOBHOTO KOHTpacTa (KOHTAKT IUIIAPUTOBEIX IOPHUPOB
¥ XJAOPUTOBHIX CJHAHIEB), HEe TOJBKO HPHBOAAT K KPUCTAIIHIANNE HEHoCpe[-
CTBeHHLIX IPOAYKTOB KOHTAKTHEIX PEARNULl, HO W BHIBEIBAET KPMCTAIHBAIHIO
JIPYTUX 5JIEMEATOB, PACTBOPHMOCTE KOTODHX B HW3MEHHWBIIEMCH PacTBODPE
CHIJKAETCH.

Hpmeramnmsanus ]J'yIl.HHX ¥ TapareHeTHIeCKAX WM HepyIHBX mmepanon
UPOWCXONKEIA B KBAPIEBHX HUIAX JOPYAHOTO BTANA, ORA3aBIIAXCI B 30HEe
aKTHBHOTO pasjioMa (TeNECKONMPOBAHHAS MHEHEPANH3ANUA), B TpPEIUIHAX
I OTKPHITHX TOIOCTAX (HOBOOODASOBaHHEE KUIE), B IPOMECCe B3AMMOJEI-
CTBHA ¢ BMEIAMIIEME LIOPOaMu (MeTacoMaTmieckue obpasoBamms), 1O TIO0-
CROCTAM CJAHIEBATOCTH, B MOPAX W TOHKHX TPEIIHHKAX BMEMIAWIINX ITTOPOJ
(Bkpamnennas Mmmmepammsamus). Onpepensiomee 3HaYeHHe BO BCEX HTHX
IPOMecCax WMEET PeakHOHHOe B3aMMOECTEHE THAPOTEPMAaIbHEIX PACTBOPOB
¢ eybcTparom, mpHBOMsMEe K IePepacupeeennio BelecTsa.

Paccmorpum moBefeHme OCHOBHBIX KOMIOHEHTOB BMEM[AIONMX IIOPOX B pe-
3y ibTaTeé BP3[EACTBEA HAa HUX THAPOTEPMANBHBIX DPACTBOPOR, BOCIOIB30BAB-
IECh ATOMHO-00BEeMHEIM METONOM aHAJAM3a MeTacoMaTHueckmx obpasoBanuit
(Kasansm, Pypmumx, 1968). Mexonunie pammeie A PACIETOB NIPUBENeHLI
B taba. 20, B koTopoit cocTaB MeTacoMaTHIeckux o0pazoBamuil maeTcsa B cpas-
HOHHE ¢ MCXO/HHIMME - IIOPOIaM.

B 970ji TaBe Mbl OTHCHBAIE CBATY CIIONAHEIX CAAHIEB, TOKATU3YIONIYIOCHK
HeIoCpeCcTBeHHO B 30He pasiaoma (pmc. 7) u ABIAIOMYCS PE3yALTATOM Iepe-
paboTKE KBapU-XJIOPWTOBHX CIAHIEB ¥ JUHAPUTOBEX mopdupos. Iro HAU-
Oomee rnyGoxo mamMeHeHHEIE IOPOAE paiioma MecTopoxpaenms. Hauboaee
XapakTepPHHI NPONecc WX WBMEHEHHS — MYCKOBHTH3alus, Pa3BUBAIMALCH
0 XJOPHTY H IOJNeBHM INNATAM ¢ BHHOCOM KBapma. B Tabn. 21 nokasan
fanamc BemecTBa mpm OPMHPOBAHNE BTHX CJIAHIEB.

B cuaropansie cnanmil, 06pazoBaBmuecs 3a C4eT KBADPI-XIOPHUTOBHIX CilaH-
nes, npusnocarcs Ti, Al, Fe**, Mn, Na, K, P, mo Bumocarea Si, Fe?~, Mg,
Ca, COy; xapaxTepro mpeobnaganme BHHOCA Han umpuBHOCOM. [Ipomecc umer
¢ HEKOTODHIM BoapacrapmeM BHyTpemmeidl smeprum. CoCTaB AKIECCOPHBIX MH-
HepanoB HOYTH HE M3MEHSeTCs, HECKOJBKO BAPBEPYET JTHIOb WX COJEpsKaHHe.
B msmeienHNX claHmax HE3HAYATEIHHO YBEIHIWBAETCH COHNEpIKAHME MOIHO-
JeHuTa, OHPHTA, INeeJHuTa, amaThTa, NOABIAIOTCA  AWKHHAT, TypMa-
JTHH, . -
Hus caropaumix caanmes, of6pasoBaBmuxcs 3a CIET JIWOAPHTOBHX TOpPQHU-
poB, xapaxrtepen mpmsuoc Ti, Al, Mn, Ca m sumoc Si, Fe?*, Fe’*, Mg, Na,
K, P, CO, ¢ obmum npeobraganmem BHEHOCA W CHU/KEHHEM BHYTDPEHHEH pHEp-
run mopop. CocraB armeCCOPHBIX MHHEDANOB TaKMKe CXOJEH € COCTABOM HX
B HCXOJHBIX HOPONax; HECKOIBKO ymeHLmaeTCH conepmaﬂne PYAHEIX, THp-
HKOHa, amaTHTAa.

Ecia paccMaTpHBaTh STH J(Be PasHOCTH CIOIAHEIX CTAHIEB B KOMIIERCE
(a ocmoBamwem juA 5TOr0 ABIAETCA CHHXPOHHOCTh HX 00pasopaHmA), TO
npupHOC B HuX orpammumrca Ti, Mn, BoaMosxmO, HeOonpmuM konmIecTBoM Fe
(Mmxpoanementst W, Ba, V, Sn), a Bumoc — Mg, CO,, merosamm. Ocraus-
HBI@ IOJBU/KHEIE KOMIOHEHTH TTEePePACTIPeelIA0TCs MeKAY PABHOCTAMHE CIaH-
mes: Ca, Bi, Be, Ag Mmrpmpyior m3 cuiogaHsix clIaHnes, o6pasoBaBmIMXCH
3a CUeT KBAPI-XJOPHUTOBEIX, B CJAAHIE, PA3BUBAIOINHMECA 33 CIET JIUIIAPHTOBHIX
mopdupos, Na, K, P, Fe?*, S¢, Pb, Ga murpupyor B 06paTHOM HanpasicHHH.
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Tadonuma 21.

Basauc BemecrBa OpH (OPMAPOBAHNE CHIONAHHIX CIAHIEB
B 30He TEKTOHNIECKOr0 HAPYUIGHNS

OfpasoBadue KBAPH-XJ0PHT-CIOI0TAHBIX QOpasopadue KBADO-CIIOIARKX CJIAHTEB

CHAHIEE 34 CUeT KEAPI-XJOPHTOBLX CJAHIEB 3a CYeT JMIADATOBEIX TODQUPOB '
KOIMYECTRO ATOMOB |  OPHBHOC—BHHOC KOJWTECTRO ATOMOB NPUBHOC—BHIHOC
ek B 10000 A® Ha 10000 A® B 10000 A? na 10000 A*
HBADH- Bapm- b - 0
mopﬂgo- xﬁopﬂ%o- abeomor- | g nBepfgm- aunapi- ﬁil%pni- abcomor- Hnnénp-
BRI BO-LITION A~ Hble HOH TOBDII HOH HBE | ppanol
caamen |moit cnager| PASHOCTH | popone | TODOUD | cpaper | PASHOCTH | mopope
Si 168.42 154.97 —13.45 | — 7.99| 200.69 197.67 | — 3.02 [ — 4,53
Ti 1.54 2.27 + 0.73 | 4+ 47.40 — 0.49 | 4 0.49 | 4-100.00
Al 45.12 46.602 | 4 1.48 | 4 3.28 37.43 39.44 | + 1,71 | + 457
Fod+ 1.42 6.88 - 5.46 | 4-384.51 2.66 241 | — 0.25 | — 93.98
Feit 12.02 1448 | — 0.54 | — 4.49 .54 1.37 | — 0.44 | — 92.71
Mn 0.32 0.33 | 4+ 0.01 | 4+ 3.43 0.02 0.04 | -+ 0.02 | <4-400.00
Mg 26.55 15.79 —10.76 | — 40.53 1.75 0.58 | — 1.17 | — 66.86
Ca 2.54 0.99 — 1.55 | — 64.02 0.64 483 | -+ 422 | -4-691.80
Na 16.58 17.78 + 1.20 | + 7.24 5.82 0.84 | — 5.01 | — 86.08
K 3.46 9.17 + 5.71 | 4+165.03 2747 16.29 | —10.88 | — 40.04
P 0.60 0.63 - 0.03 | 4+ 5.00 0.19 . 002 | — 047 | — 89.47
CO, 0.09 0.03 — 0.06 | — 33.33 0.05 0.03 | — 0.02 | — 40.00
+= +14.62 + 6.44
—3 —26.39 —20.66
= y —11.77 —14.22
20, 97.60 99.55 + 1.95 | -+ 2.01 103.63 10237 | — 1.26 | — 1,22

K cBuTe chaoomaHHX CTaNIeB NpPUMEKaeT 30HA W3MEHEHHHX (OKBapIeBaH-
HHX H HECKONTBKO MYCKOBHTH3MPOBAHHEIX) JHIAPHTOBHIX TOPPHPOB, ABIAI-
HAfACA BHEIMHEH 30HOM MerTacoMarHieckoi kodoHrm. H Heil m mpuypouena
OCHOBHAA MAacCa KBapIEBHIX JKUI ¢ PyAHOHW Mmmepammsanmeir, B mpomecce
nepepaloTKy TMHAPHTOBEX mOpupos npueHocared Si, Mn, Mg, P; surocaTes,
MECPHPYA B Kpyrue 3oms, Al, Mn, P, BumOCATCA 3a WpPeeIE MeCTOPOKIE-
g — K, Na, Mg. Opmarko KoJim9ecTBO MUIDHPYeMHX BEeIIECTB HeBeJIKO
(rabm. 22). Becpma xaparTepeH mpuBHOC GOIBUIOTO0 HOIHYECTBA AKIECCOPHBIX
pynasix amementos (W, Mo, Be, Se, Pb, Ga, V, Ag, Cu, Zr, Sn).

OOpasopanne JTOKAIMBOBAHHEX B MBMEHEHHBIX JIWIAPHTOBHX HopdEpax
KBAaPIEBHX TTOKBEPKOBHX 30H, ImpeicTaBidnmux coboll TycToe Ieperuiere-
HIIe TOHKHX KBAPIEBHX METACOMATHYECKHX TPOKUIKOB ¢ PyZHOH MWHEPAJIH-
sanmeit, conposompanoch surocom Al, Ca, K, Na, CO, u npueuocom Si, Mo,
Be, Pb, Ga, Bi, Cu, Zr, Sn (ratx. 23). Mapragery u docdop mepeMemanucsk
BO BMENIAION[e MATePHHCKHE TOPOJIE, FREIE30 MOCTYTAaNo0 32 C¥eT mepepaboTkm
IEOAPETOBHX MOPHHPOR.

Hax oxBapresanme TUOAPHETOBHX HOP(PHEPOB, Tak u GOPMUPOBAHEE ITOK-
BePKOBHIX B30H PA3BHBAITCH C NOCAENOBATEIBHLIM yBelwdeHHEM BHYTpeHHER
aHepru:m HOBooOpa30BAHWII 1O CPABHEHWI0 ¢ MCXOAHEME mopomamm. Bo Beex
aTHX OﬁpaBOBH_HB}IX OTPOUCXOJET PEe3Roe H3MEeHeHHe H BHUIOBOr0 COCTaBa
I CONep;RAHAA AKMECCOPHLIX MAHEPAIOB. Y BEIIMYUBALTCA COeD/RANNe NHPHATA,
amaTUTa, TUPKOHA, MOABIAOICA AWKWHWT, TAJNEHUT, MONHOJEHHT, XalbKO-
nupaT, GapuT, KacCHTEPWT, NICEJHT.

Pesxo BmpaskeHHEM METACOMATHYECKHM NIPOIECCOM ABIAETCA IPOLECe
o0pasoBammA RKBapI-MYyCKOBAT-OHOTHT-XJIOPUTOBHX OTOPOYeK B Bainban-
714X PYABHEX jK@EI. B ofmem sTOT mpomect B PasHHX THOAX JKAI XapaKTepHm-
ayerca npmBrocoM Ti, Al, Fe?*, Fe?*, Mn, Mg, K, P m axneccopuux W, Mo,
Be, Se, Pb, Ga, V, Cu, Zr, Ba, Sn u sainocom Si, Ca, Na, CO, Bo BHyTpeHHHE
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Tabanuma 22

Banasc BemecTsa OpH IIOMaJHOM HI3MOHCHHH JIUIADHTOBEIX
nopdupos

Hamenenue JuOapuToBux nopdnpos
nomm% i'l;omon npuBHOC—BHRHOC Ha 10000 As
DIeMeHTH
Bﬁnﬁgﬁ?{.p nﬁgrngopﬁfﬁ: aGcomorase | B % K Hep-
cnab0 W3Me- | CHIBHO WaMe- | pasHOCTH BHTHOMH
HeHABIT HEeHHBII nopope
%1 198.67 201.60 +-2.93 -+ 1.47
i S = = P
Al 38.47 36.91 —1.56 — 4,06
Fe?+ 2.48 2.75 +-0.27 -+ 10.89
Fe?t 2.1 1.15 —0.96 — 45.50
Mn — 0.03 +0.03 -+100.00
Mg 1.61 1.83 -+0.22 -+ 13.66
Ca 0.87 0.48 —0.39 — 44,83
Na 8.18 4.64 —3.54 — 43.28
K 22.23 20.55 —1.68 — T7.56
P — 0.28 +-0.28 —+100.00
CO, 0.11 0.02 —0.09 — 81.82
+32 +3.73
—Z —9.22
= —5.49
zU, 102.80 104.04 +1.24 + 1.21

9acTH KM, BO BMemalIme IODOXH, B pacTBopsl (rabm. 24). IIpomecc BoO
BCeX CIyIasXx @mieT ¢ MOHW/KeEWeM BHYTPEHHEH 9HEPIum.

O6obmas Bce IpUBeleNHEbE BHINE JaHHEE HO TEOXHMHE METACOMATHYECKHX
IPOMECCOB, MOKHO BHIBECTH CHERYIOMMH PAJN MOJBHFKHOCTH DIEMEHTOB B IIPO-
necce popumposarma MecTopomgenus: Si — Al| - Fe** - Na - P —» Ti —»
CO, — Mg|— Mn — Ca - K — Fe?'. 3pmecs B ueBoit 9acTH pAfa CTOAT
cnabomogBUKHbIe BIEMEHTH, IepepacIpeesenne KoTopsx He upessimaer 20/,
or mexoxHex mx mace (Si, Al); B cpegmeit — nojBMKEbIE KOMIOHEHTH ¢ 20—
100-nmponenrEny nepepacnpeieeREeM Mace; B IpaBoil — BECHMA MOBHKHELE,
MAaccH KOTOpHX m3MeHeHH! 6oxee uem ua 100 9) mo cpaBHeHWI0 ¢ MCXONHEIMI.

TpexpanenTHOE ’Kexes0, Mapramel], THTAH, KPEMHWHA B 3aMETHHX KOIHA-
9YeCTBAX NPUBHOCATCA B 30HY (OPMHPYIOIHET0CS MECTOPOMJIEHUS ¢ THIpOTep-
MaJbHEIME DACTBOPAMHE, TAaK ke Kak W axmeccopusre smementst W, Mo, Sn,
Bi, Cu, Be, Ag, V, Pb, Ba, Y, Se¢, Ga, Zr. V3 3085 MECTOPOKIEHHs BHHOCATCSH
€ OCTATOYHHIME PacTBOpaMu Kajmit, Hartpmit, maramit, CO,. B ocroBHOM mepe-
pacmpenensioTcA Me;Iy pPasImIHEME 00pasoBaHMAME B 30HE MECTOPOsKIAE-
mus Ca, P, Al, gacrs Si, Mg, Na, K, Cu, Zr, Bi, Be, Ag, Sc¢, Pb, Ga. O6masn
MUHAMIKA MUCPAIME BEIECTBA HA MECTOPOKNEHMH B mpolecce ero dopMupo-
BaHpd ImMOKAazaHa Ha pPHC. 60 H&BpaBJIBHHOCTb ODoBeJeHHA HOMIOOHEHTOB yHAa-
3bBIBAET HAa IpeuMyIlecTBEHHOE pPas3BHTHE KHCIOTHOIO BLIMeNadYuBaHia, Xa-
paKTepHOTr0 IIA HPOME;RYTOIHRIX cTagWil mporecca rpeiiseHU3 I,

O BospacTe MecTopomHOeHHA. llo EMEOIOEMCH TeOIOTH-
9eCKUM JAHHBIM BOBPACT MOYKHO ONPEJEeNHTh JHIOIL ODHEHTHPOBOTHO KAR
nocreremOpuilckui (opynenenue HanoxkeHo Ha KeMOpo-pudeiickne BMeNaOIEe
mopojisr). B reonmormgecrom paspese paiiona HalosKeHHAS BOALOPAMOBAK aK-
neccopEad MHHePATH3aOWA NpPOCHerKeHa HaMm OT maubodee TPEBHHX OTJI0-
JKeHHI BIIOTH [0 cHAypuitckux (Gomee Momnofse ocajku He onpobOBATUCE),
9T0 CAYKUT KOCBEHHLIM CBHETEIBCTBOM OTHOCHTENBHO MOJOKOr0 (He ApeBHee
CIUIYPHICKOI0) BO3PACTAa OPYIeHEHMS,
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Ta6anmma 23

Banasc BemecTBa npd 00pasoBaHHM INTOKBEPKOBHX S0H
B IMNapHTOBEIX mopdmpax

O0pasoBaHue IITOKBEDKOBHIX 30H B JIMIAPHTOBHX mopdumpax
KOJNHYECTBO ATOMOB
; OpPMBHOC—BHHOC Ha 10000 A®
DneMenTh » 10000 A
AHOAPATO- | mToEBepko- | alcomorHble |B Y, K IepBMY-
BHH mopdup Basg 30HA PasHOCTH HOl mopoge
Si 200.69 205.12 -+13.34 -+ 5.42
Ti — — — —
Al 37.43 37.04 — 0.09 — 0.24
Fed+ 2.66 4,37 + 1.1 + 64.29
Fe?+ 1.51 1.75 + 0.24 -+ 15.89
Mn 0.02 — — 0.02 —100.00
Mg 1.75 4,40 + 2.65 +151.43
Ca 0.61 0.46 — 0.5 — 2459
Na 5.82 2.34 — 3.48 — 59.79
K 2747 16.79 —10.38 — 38.20
P 0.19 - — 049 —100.00
CO, 0.05 — — 0.05 —100.00
42 --17.94
—2 —14.36
) -+ 3.58
22U, 103.63 105.18 =4 ol + 4.45

Hax yxe HeOTHOKpaTHO IOMIEPKHBANOCH, TEHE3MC MECTOPOKIEHHUA CBA-
3aH ¢ MeTaMmoppmueckuM npeobpazoBanmedM HTOOPAOBUKCKHUX TI'DAHATOHJIOB
8 repmuHCKOe Bpemsa. B permomamprom macmrabe Ilossipaoro u Ilpmmonsap-
moro Ypana (Pumman u ap., 1969) oraeranBo BHueasoTCA TPH HTAaNa TePIAH-
CKOTO IAKIA.

CpenBemeBOHCKO-HE:KRHEKaMeHHOYToabHb oTan (365—340 ymum mer, ryas-
MHEHAIHOHHEH MakcEMyM 350 MIH meT) oTpaskaer crTajmio Hauboliee BHICOKO-
TEMIOepPaTypPHOTO MHAPOTePMATBHOr0 IPeobpasoBaHmsA IPAHATOMIOB — WX PaH-
HIOI0 MUKPOKJIVMHHBANNIO H aNbOMTH3AUMI, CONPOBOKIawmycsa GopMupoBa-
HEeM AaKIOecCOPHON peKo3eMeNbHOM MEHepanumsanumy (LUPKOH, HHPOXJIOP,
depriocosnr).

Bropoit asram (340—305 MaH JdeT, KyJAbMAHANMOHHBIH  MAKCHMYM
320 MuH IeT) cOOTBETCTBYET KY/JIbMHHAIUMH NPOIECCOB OKBapIEBAHUA W Tpei-
3eHM3ANNWN, ¢ KOTOPHIME CBA32aHO (OPMHDOBAHHE PEIKO3EMENbLHONW ¥ pejiKo-
MeTaJIbHOM MHEHEPAaJH3alHi.

CpenHeraMeHHOYTONbHO-HIKHenepMekuii sran (305—250 mum ser, Ryjib-
MEHANEOHHEIN MakcuMyM 270 MIH JIeT) XapaxTepuayeTcs IPerMyINecTBeHHBIM
PAa2BATHEM IPOMECCOB MYCKOBETHIAIUN (CEPUIIMTHIATINY) T MIO3THETO OKBAPIe-
BaHWA, 2 TAK/AKE CMEHFIOMUX HX HIHTEPMAIBHBIX MPONECCOB.

HampapieHHOCTE 5THX TPOLECCOE OTMpPENeNseTcsa o0mel MMHAMAKOM Temio-
soro ¢poura (Pymaesuer, 1968).

Amanmaupys XapakTep METACOMATHYECKMX TWPOLECCOB, COMPOBOKIABIIMX
dopmumposanue ToproBeroro MeCTOPOKIGHWA, MOKHO YBA3ATH MUX C JBYyMA
mocnegEuMu pramama. Muxpornmmamsanmsa M anpbUTHIANEA HOCAT FBHO JI0-
DPYAHBIE XapaxTep, & HA MeCTOPOJKIeHNH Hambolee OTIETIHBO ITPOABILIOTCSH
MYCKOBHATHSAaNuA W oxkBapmepamme. Mcxopsa ms sToro, GopMEpOBAHNE MECTO-
pPoORIeHIA HpeﬂGT&BJIHBTGH H&HﬁOHBE BepPOATHLRIM B HAMeHHOYIOJIBHO-LIEDM-
ckoe Bpemsa (rme-to B muTepBase 340—220 mum mer). JTo momTBEpIRmaeTCH
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Tabaumma 24

Banamc BemecTsa mpn (OPMIPOBAHIA OTOPOYEK KBAPIEBHIX FKIVI, 3AJIErA0MUX B PA3NNYHLX IIOPOJAX

OfpasopaHne OTOPOYER HKBapLeBHX OfpazoBaAne O0TOPOYER HPAPLUEBHX 3HEJ O0pasoBapme OTOPOYEK RUADPIEBEX MHEI
U B RBAPI-XTOPHTOBEX CJIAaHIAX B KRADI-CIOMABKY claHlax B KBapUEBHIX MOpGHpax
Hoam:e;:;?o?ﬂ i‘l;omm DD?&H?UGO_D?EOC Rm:e;rggo% ‘E;OMOB npuBHOC—BEHOC Ha 10000 A? Rm:ef;%% 31;0"'08 npuBHoc—eHE0C B 10000 A®
DaeMenTH

HBADH- i B g 6

mgglliro- ﬂggf:g;gﬁ aﬁ:;gggo i K negné'rmoﬂ ca};g;g:aﬁ I?Q;?rggfgﬁ “i?;’;ﬁgg?,‘;‘ ol I negn&qﬂoﬂ Rgnah]?ge- ﬁfﬁﬁgﬁn ‘*1‘;‘;’;‘3;’;‘;‘ ¢l x negafglmoﬁ

clamen FHHIBL pagHoeTH nopone caaHen IHHIB : nopoze nopdup HEIITH ; nopone
ai 168.42 138.01 | —30.41 | — 18.06 197.67 149.96 —47.11 — 2444 | 200.21 149.25 —50.96 — 25.45
Ti 1.54 2.38 | + 0.84 -+ 54.55 0.49 0.08 — 0.41 — 83.67 - 0.13 + 0.43 -+100.00
Al 45.12 72,22 | -+27.10 -+ 10.06 39.14 84.27 +45.13 + 14.53 36.08 72.09 +36.01 -+ 99.81
Fed+ 1.42 8.27 | — 6.85 --482.39 2.41 8.24 -+ 5.83 - 241.90 2.97 7.70 -+ 4.73 +159.26
Fel+ 12.02 881 | — 3.21 — 26.71 1.37 2.35 - 0.98 + 71.53 1.44 3.04 -+ 1.90 +166.66
Mn 0.32 0.30 | — 0.02 — 6.25 0.04 0.19 + 0.15 -+ 375.00 — 0.42 -+ 0.12 -+-100.00
Mg - 26.55 16.01 | —10.54 | — 39.70 0.58 9.56 + 8.98 -+ 154.83 © 343 9.25 =+ 5.82, -+169.68
Ca 2.54 1.97 | — 0.57 — 22,44 4.83 0.36 — 447 — 92.55 0.53 0.48 — 0.05 — 9.43
Na 16.58 6.51 | —10.04 — 60.37 0.81 1.48 + 0.67 + 82.72 2.84 1.25 — 1.59 — 55.99
K 3.46 21.43 | 417.97 +519.36 .| 16.29 34.92 -+18.63 + 114.36 21.45 39.64 -+18.19 -+ 84.80
P 0.60 144 | 4+ 0.54 | -+ 90.00 0.02 0.62 -+ 0.60 -+-3000.00 —— — . = —
Co, 009 | — | —009]| —100.00 0.03 004 | 4001 | + 3333 | — L = =
43 +-53.30 +80.98 4-66.90
= m —54.85 —52,59 —52.60
5 — 1.55 -+28.39 +14.30
iU, 97.60 93.62 — 3.98 — 4,08 102.37 100.05 — 2.32 —  2.27 102.59 95.65 — 6,94 — 6.76




M JAaHEAHEMH 0 BO3pAcTe MeTaMOpPHUsMA MATePUHCKHMX TOPrOBCKUX TDAHMTOR.
Mo mamHEIM Kalmil-aprOHOBOTO MeTOXa mX BoapacT paBem 272 +12—246 +
+ 8 mitm aeT. BeposATHO, 0H OTpajKaer MO3IHI0I0 BO3PACTHYI0 Tpanuny GopMmpo-
BAHUA MECTODOIR[CHUA, TAK KaR TmpuBefenunie Hudps xapamepnsym BpeMs
3ATyXaHHA MPOIECCOB METACOMATO3a B TPAHUTAX.

Onpejienienme KalHH-apPTOHOBEM METOAOM BO3DPACTA MYCKOBHTOB PAa3HEIX
cramuil MEEepanoodpasoBaHMA W3 PYAHKIX REI MECTODOKICHHA [A6T HHTEPBAI
318 +10—264 +8 man amer. Komewno, NaHTENLHOCTH (OPMHPOBAHHA MECTO-
posieHuA MomeT OBITH M HECKOIBKO WHOH, HO BTH IMUQPE HAXOAATCA B COOT-
BeTCTBHH CO BCEMH HMMEOIMUMNCA JAHHEIME H II03BOJSIOT ODPEIeluTh BPeMI
Opy/JeHeHHA KaK TMO3THEKAMEHHOYTOIHHOE— PAHHEIIEPMCKOE,

Takmm obpazom, ToproBcroe MeCTOPO:REHHE ABIAETCA KOMINIEKCHBIM
BONBHPAM-MOIUOICH-BICMYTOBEIM MECTOPOKIEHNEM ¢ AKIECCOPHOH MeTHOI,
0n0BOpYAHOI 1 DepunnueBoit MmuAepannzanueir. Opymenenne KOHTPOIAPYETCA
BOHOM CHOMHOTO PA3JIOMA, 3AJ0/KEHHON HAa ROHTAKTE XJIOPHUTOBHIX CIAHIEB
W JHOapHTOBHX TopduposB. Pymnsie MuHepaJsl pasBHTH B Ipefielax Bcei
30HBI, KOTODAaA HPEACTaBIAET eMHOE PYIHOE TEJ0 €O CHOKHLIM BHYTDPEHHHM
¢TPOGHWEM, HO IPEMMYINECTBEHHO JOKANMBYIOTCA B NOPYAHBIX KBAPHEBHX
KHIAX, TeJdecKONHMpYA HX, M B CHHTGHOTHYHHIX ODYIGHEHHK) KBapIeBBIX
MHNaX BHIOOJAHeHWA W JaMElNeHHA. G mpomeccoM OpypeHeHnuA CBA3AHBI WH-
TEHCHBHAS MYCKOBUTMSAIMA K OKBAPIEBaHme BMmMemaiomux mopof. Munme-
paroofpasoBanme HOCHIO OTYETVIMBO BRIPAMKEHHBLI CTATHAHBIE xapakrep
¢ I[OCJeI0BATENBHOH CMeHOH OepHaa-lIeeqImTOBON, KacCHUTEPHUT-IUPHTOBOIM,
MOTHOIeHAT-XaNbRONUPATOBON  alixuEETOBOM cTaguil. OCHOBHEIM HCTOYHH-
KOM ]Jy,[[HOI'O BemecTBa ABIAIOTCA Tp&HHTH, n3 KOTOPHK B ]IPOU;GCGB HX MeTa-
COMATHYECHON mepepaboTKH BHIHOCHIHCH € THAPOTEPMAIBHEIME DPACTBODAME
BCE PYIHBIE KOMIOHEHTH. B03pacT MecTOpPOKIeHUA ONPEIeNAeTCs KaK TTosIHe-
KAMEHHOYTOJBHEIT— panaenepMckuit  (maTepBan dopyuposanua 318 +10—
264 +8 mun mer).

ITo cromm pasmepam u macmTabam opynenenus Toproscroe MGCTOPO}RI{B-
HHE OTHOCHTCH K qEGJ’[y HBSOJIBHIHX, OIHAKO 3Ty OINeHKY HeJh3d CYHTATh
000CHOBAHHOM, TAK KAK MECTODPOKIEHHE M3y9eHo UMb ¢ HOBEDXHOCTH, Ja
H TO He HA BCeM IPOTAKeHHH. B03MOKHO DpOfo/KeHEe RUJILHOTO TMONA KaK
HA CEBEepPO-BOCTOK, TAK M Ha Ioro-3amaj. VIMenmuecs JanHLIe T03BOANIOT IPe-
OOJIOKUTE, 9T0 ¢ TIyOMHON, Mo Mepe mepexoma K BEICOKOTEMIEPaTyPHHIM ma-
pareHesmcaM, - KHTCHCHBHOCTh OpPYIeHEHHA [O0J)KHA YyBeamdmBaTecsa. Tax,
Ha puc. HY BEOHO, YTO ¢ CEBEPO-CEBEPO-BOCTOKA HA IOr0-10T0-3aNaf PE3KO yBe-
JUYRBARTCA COJE[/RAHMEe BCEX DPYAHHX KOMIIOHEHTOB. OTa HAOPABIEHHOCTE
H3MEeHEHHA OTPaKaeT WBMEHEHHWe cofep:KaHumil ¢ TIyOmMHOM, Tak Kak CceBepo-
CeBepOo-BOCTOUHEI KOHEN, pa3pesa mpuMepHO Ha 50 M IMICOMETDPHYECKH BLIIIE
[OTO-10T0-3a0aTHOTO.

Illmpoxroe pasBmTHe PYJOUPOABIEHWE B pailoHe MECTOPOMKPHWA U Halu-
upe OGmATOUPHATHBEIX TEONOTHYECKHX VCJIOBHI ITOSBONAET HANEATHCT HA BO3-
MOMKHOCTH OOHADY/KeHHsA B paiioHe HOBHX TOYEK ¢ BBICOKOH ROHIeHTpanmei
PYOHEX 9jeMeHTOB, Tem Oojiee YT0 B H3BECTHHEIX PYROIPOABIEHHAX DYAONO-
TeHIHAJIbLHBIE BO3MOKHOCTH MaTeancxnx TPAHHETOHIOB, HAHK YHa3plBAJIOCE,
peaxusopansl ammb Ha 1/2000.

Crnenonarensuo, paiior ToproBekoro MecTOPOK[eHHA MIPeNCTaBIALTCA
NePCOeKTHBHEIM HA Bodh(ppam, MonubaeH, 0N0BO, BECMYT H Tpebyer meTaisn-
HBIX TOHCKOBHIX paGor ¢ MMHPOKEM IPEMEHEHHEM MPHEDAIO0r0-Te0XMMHIeCKAX
METOIOB.
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TJIABA III

BOJIb®PAMOITPOABIEHUA
TOPIOBCRO-MAJIOITATORCROI'O Y3JA

B mpenexax Toproscko-MasomaTokckoro BoahdpaMoOBOPYAHOIO yaia
xpome Toprorckoro mMecropoykmenus obuapysxero Oomee 70 Menkux Bombgpa-
MOIpPOSABIEHNI, IPOCTPAHCTBEHHO CBABAHHEIX € MAaCCHBAMH TPAaHUTOMLOB
7 BHIXO[laMH KOMATrMaTHYHBIX WM KHCIHX 3¢dysusos (puc. 5.6). Bee soandpa-
MOIDOSABIEHUA [0 BeIMYHHE HE3HAYMTEAbHH M JIHIIF HEMHOTO TIPEBHIIAIT
macmTabu armeccopHod wmumepammsanuu. OmHAKO To3HaEme ocobeHHOCTEI
cocraBa, CTPOSHAA I PA3MEINEHHA 3THX BOIRGPAMOTPOSBICHHI mpefcTaBIger
BHATHTENBHEI HHTEPec [JA BHACHEHHA o0IMuX 3aK0HOMEPHOCTER BOAB(pamMo-
HAKOUJIEHWA B MCCIELYyeMOM permoHe.

BOJb®PAMOIIPOABJEHNA B I'PAHHTOMIAX

Ipanutomner Toproscko-Mamomarokckoro paifioma, Kax yike 0TMEYANOCH,
XAPAaRTePUAYIOTCA TOBHIIEHHEM II0 CPABHEHHWIO CO CPEHEMU THIAMHI COMep-
JRAHEEM AKIECCOPHBIX MEHEPANOB PEJHRUX HJIeMEHTOB, B TIEPBYX 09epeNib Mu-
mepaaxos W, Mo, Bi, Sn. Ha ofmem (ome axmeccopuoil MUHEpaIH3al[HL BEI-
OeIsieTcH pHAJ, YIACTKOB, 000TAIMEHHBIX IMEETETOM, pacCIpefielienne KOTOPHX
o IJIOMANA MACCHBOB Kpaiipe mepaBmoMepmoe. Hamewaercs HECKONBKO 30H
¢ IeeauToM, KOTOpRHIe TAIOTEHT K OUODelNeIeHHbIM Te0JOTrHYeCKHM 3JeMeHTaM
(pmc. 6).

3oHa 1 TATOTEET K 3amMATHON SHIOKOHTAKTOBOH 00JaCTH TOPTOBCKHX Ipa-
HATOHIOB # COCTOMT H3 DAAA Y9ACTKOB, Pa3fleleHHEX OeCIeeruTOBBIME WH-
rTeppamavm. B maparemesmce ¢ ImeenuToM (QEKCAPYIOTCS XATLKOLHPUT, MO-
aubpeHnT, OHPHT.

30Ha 2 UpHEYpPOUEHA K BOCTOYHON HHIOKOHTAKTOBOH 06JACTH TOPTOBCKHX
rpanurounoB. [laparemesme — mreenuTt, MoJmOJeHUT, THPHT.

3ona 3 0XBATHBAGT IOMKHEIE AaNO(QU3E TOPTOBCKUX TPAHHUTOR, OJHAKO CO-
Jeps/uanne IIeeJUTA B HUX [TOBOIBHO HHUIKOE.

3oHa 4 UpuypodYeHA K CeBEPHON HKBOKOHTAKTOBOM HacTH KeTATBKCHHX
rpapgmTOB. leexur BCTpedYaeTcd B ImapareHesymce ¢ HUPHTOM, XaJlbKOMHPHTOM,
AMKUHATOM, MOJHOIEHHTOM, WHOTJA CHaTepuTOM.

3oma 5 ceger ¢ BOCTOKA HA 2amaf] Ked)TalBIKCKUE TPAHUTH U 3aKAaHUHBA-~
€TCHA B TOPTOBCKHX, B MeCTe¢ BHKIHHUBAHHA MEePEMBIYKH OCHOBHLIX IIOPOX,
PasfeNAwIIEX TOProBCKYI0 U KeTalHKRCRyI0 TacTH MaccuBa. Ilaparenesme —
IMeeanT, TUPHT, MoNEOIEeHNT, MHOTHA XAaNbKOIADUT.

3ona 6 mpmypoueHa K IOKHON TacTH XapTeCCKAX TI'DAHUTOH/0OB M MMeer
DOBOIBHO ITHPOKOE MIOmManmoe pacmpocTpamenme. llaparemesme — meemmr,
UUPUT, AHOT/A chanepuT, MoTubIenuT, aitkuanT. [lopoAH ¢ meeqnTOM TATOTEIOT
arfo K KOHTAKTaM MAacCHBa ¢ OCHOBHEIME ODOpoaaMu, JIH60 K HCEHOJHTAaM 0C-
HOBHEIX IIOPOL.

Taxmm obpasom, B I'DaHHTOWIAX NIEEAUTOBas MUHepaIuaalus Hamboxee
mATeHCcEBHA B cepepuoit sacru Toproseroro m Hedransikckoro MaccuBoB
u B 103H0l — Xaprecckoro, Ha TeX yIacTRax, I7e TPAHUTOUMAL KOHTAKTHPYIOT
¢ ocHOBHEIMEH mopopamu. Ilaparemersdeckme acconumamul BO BCEX 30HAX [0-
BOJNILHO BHEP/KAHH (IIEeNUT, MATHETHT, UHPHUT, XAABKONEPHT, AHKHHNT)
¥ CXONHH ¢ acconumanmeir mummepamos Toprosckoro mecroposupenus. llleenmr
B HEX TAK/e BHCTyHAer Kax Haubosee paHHWI MHHepal. JTO CXONCTBO acco-
NUalWil YEASKBACT HA I'eHeTHIECKYI0 CBA3L BoabbpaMoBoil MEHEpaNH3alUH
B TPAHUTOMAAX ¢ MuHepaiumazaumeit Toproscroro MecTOpOHIeHEA.
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BOJb®PAMONPOABIEHNA
B JIHIOAPATOBBIX IOPOHPAX

Jl0BONBHO HHTEHCHBHAS AKIECCOPHAS MEHOPAIA3ATNS IIee/IATa XaPakTepHa
anf ammapuroBmx mopgupos Toprosckoro maccmpa, cofepskanme IMeelnTa
B xoropux gocrmraer 190—390 r/r. Ora MmBepaam3anusa HOCHT HAJOMEHHBIHR
XapakKTep M TATOTeeT K jkuabHOH cepmm Topropexoro. mecroposkpenusa. Ee
OPOABJIGHAA NPHYPOUEHE K H3MEHEHHEIM (OKBADIOBAHHHIM ¥ MYCKOBHTH3H-
pOBAaHHEIM) pasHocTaM. llaparemesmc, Kak m CIETOBANO OJKHANATH, AHAIOTH-
YeH MapareHesmcy MeCTODOK[eHHA: IIeeNHT, OPTHT, MAalHETHT, KAaCCHIEPHT,
IIPHT, XATBKOMEPUT, MOJHOTEHUT.

[ns TamapaTOBEIX DOPPUPOR, YAANEHHHX OT KOHTAKTa ¢ TPAHHTOUAAMH,
meeanTOBas MmHepanm3amus He xapaxrtepHa. llleenmr B BuHAe efuHEIHBIX
JHAKOB BCTpedYeH AWML B ]IEGKOJIBHEX npoﬁax.

BOJLOPAMOIIPOABJIEHNA
B OCHOBHEIX IIOPOJAX

B 0oCHOBHEIX HHTPY3HBHHIX TOPOJaX IIEENHT HMOABIAETCH HA WX KOHTAKTE
¢ rpammToufaMm. (OHIYHO INEENUTOHOCHBIE BOHH W3 TPAHATOMIOB IEPEXOAT
B rabbpomnr. IlaparemeTmgeckume accommanuy (ImeenudT, MAarHeTAT, UAPHT,
MOIHONEHAT, AHKUHAT, HHOTHA calepuT) AHATOTHIHLL ACCONUATHAM IICEIHNTA
B rpanmroufiax. B ocHOBEBIX () y3HBHEIX MOpPOJax IIEEJHT OYEHBH PEJOK.
Bonmsm TpaHUTOWJ0B OH BCTPEYAETCA HHOITA B BHAE EAUHWYIHLEIX 3HAKOB
B acCOmMUanuy ¢ MATHETATOM, WIHMEHWTOM, HUPHTOM H XaNTbKOIUDPHTOM.

BOJBOPAMONIPOABIEHHA B METAMOPOMYECKHX IIOPOIAX

Tlogob6Eas rpaHUTOMIHOE AcCCONmALHA MHHEDANOB XapakTepHa W JiIsa KOH-
TAKTHPYIOIIUX ¢ TPAHATOUAMH MeTaMOpPOHIeCKHX NOPOMd, HO COJlepsRaHme
meeanta HesHaguTeasHo. (HO 3aMeTHO HOBHINAETCA B MpaMopax paifoHa
pex Ilyiisa m Topropoi, rje meejqnT B acCONUAlUM ¢ MATHETUTOM, HEPHTOM,
XaJIbKOMAPATOM, MOTHOISHETOM B AHKHAWTOM 06padyer IMUPORME mIOMa HOM
opeon pacupocTpaHerud. B Mpamopax meelnToBad MUHEPAJH3ANNWA PacHpocT-
paHAETCS [[0BOABHO NANEKO OT KOHTAKTa ¢ I'paHmrompamm, gocruras p. Ily-
ropr. CaMBIME MOJOJHIME ITOPOZAMH, B KOTOPHIX BCTPEUAETCHA IIEENNT, SBIIA-
JOTCA MPaMOpH BEHIOKCKOI'0 Apyca HEMHEr0 cuaypa, obmasajomumecs IIo
p. Hlyropy B yoree I'ny6rura. Boaee mMomopsie mopoasl He aHANTH3HDOBAIHACS.

MOJHBAEHOMEEIUT-YEPHOBHTOBLII
THIO MHHEPAJIN3AIINHI

B Bepxossax p. Hapr-cioio (xessiit mputor p. llyropa) B obracrm pac-
OPOCTPAHEHUS MAHLHHCKUX JUIAPHTOBHIX HOPHUPOB HAME 0OHAPY/KEH HOBEIL
THO  BodabdpaM-MonuOIeH-paTKo3eMeTREHON MEHepaiusanun, 006pasoBaHHbLH
Beo0HYHON mapareHeTHYECKOHd accommanmeii wmmHepanoB (Quimman m 7ap.,
1959). Macwra® MmmepanH3anAy He3HAYHTENEH, HO JaHHLE O Hell yTOIHAIT
H3BECTHEIE TPEICTABIEHUsA 00 BBONONAN THIPOTEPMAILEHNX PYA000pasyommx
PACTBOPOB W BHOCAT CYIIECTBEHHEIE KODPPEKTHBHL B HAUPABIEHUM IOMCKOB
BOJBPPAMOBEIX MECTOPOKIEHHAN.

Munepanmsanua UpHypoOUeHA K WHTEHCHBHO AMCIOMEPOBAHHEM yYacTRAM
HOTOKOB IMmapuTOBHX mopdupos OGaiiramsckoro (pudeiicko-HEKRHEKeMOpHii-
¢Koro) Bospacrta (MampmacKam csmTa). Ha sTom yaactre (pme. 61) B mpumsam-
KOBOH UYACTH Y3KOH CHHRIMHANHLHONW CHJIATKHE TOTOKE JEOADHTOBHX ITOD(H-
pOB PasbUTH Ha demyidarsie OMOKM, «IepeMEenanubie) ¢ TAKAME ke Omoxamm
MOACTHIAIMEX TOPOEPHTOB W HOKPHBAIOIAX OPAOBAKCKHAX KOHTIOMEPATOB.
Camur GTOKE Tak:ke PacCeyensl MHOTOTUCTEHHBIME CyOMEpHAHOHATBHEIME BO-
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HAMJ 7IpOOIEHHsT M PACCIAHNEBAHWA, KOTOPHMM H KOHTPOIEDPYETCA PyRHAA

MUHEPATH3 A, , . R
Jlunapurossie mopGUPH MOABEPTHYTH MHOTOCTAUAHON THIPOTEPMATbHO-

MeTacoMaTmaeckoii mepepaborke. IIpojyxrTel mepepaboTHE. pacnpefensiioTcsa
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Pmc. 61. Cxemarmueckas Kapra JOKaJH3amun MOoIuGIeHO-TIeeIAT-9e PHOBUTOBOMR
MEHEDAIH3anIH,

1 — ocHoBHEe B()ysHBHEE HOPOAH; 2 — JMIADHTOBHE HOp{upH; & — KBapleBHe nopdupsr;

4 — KOHTJIOMEDATHl 1 IECUAHHKN; § — PeOJOTHYeCKNe HOHTAKTH; § — BOHLL DA3IOMOB (crowi=

HHMU AWNURMY TIOKABaHB MUHEDAIMSOBAHALE pASNOMBI). YHacTOK JOKANHAAIHH MOJMONEH0-
IMeeIUT-9ePHEOBATOBON MUHEDANMSAIMH BhIJENeH PaMKOl.

BOHAJILHO OTHOCHTENBHO TEKTOHHYECKHX 30H, NpHEYEM Opeoad H3MEHeHHA,
BHI3BAHHEIN KayKIBIM MOCHENYIOMMM BO BPEMEHH NPONECCOM, HaK/IalblBaeTCsd
Ha TPONYKTH IpeAHAymero m samerHo cy:kaerca (pume. 62). IlepepaGorra
AUIADHETOBEX mNOpdUPOB pasBEBaeTcCH, TakuM o0pasoM, ¢ OTCTymIeHHeM
¢ponra Meracomarosa. [IPOfYKTE HOCTEHAEX CTa/Mi JOKANUBYIOTCA HEIOCDeEN-
CTBEHHO B TORTOHMYECKHX 30HAX. Bce 5TO CBH/IETENBLCTBYET O PacTBOPIO[-
BOJAMEH' POIM IOCIEIHHX. -
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IlociemoBaTe/ibEO BHAENAIOTCH CJAEAYOIIHe CTAJEA WSMEHEHWS TODPO:
ansOmrusanum (1), smugormsanunm (II), pammero oxpapmesamma (III), mycxo-
puTmsanuu (IV), mosgmero oxBapueBamms (V), wapbomarmsammm (VI), BE-
paykaiol{Aecs B COOTBETCTBYIOMEll BOHANBHOCTH MeTacoMmarmToB (pme. 62).
Narabe [JIA XaPAKTePHECTHKM KamIOH W3 BTUX 30H mpuBojarcs B tadm. 25.

Ansbmruzanusa (I) asagerca maubomee pamHEM NPOIECCOM N3-
MEHeHOA JUIAPUTOBEX HOPPHPOB, PAaSBUBABIMIAMCH B PETHOHAIBHOM MAacCHI-
rabe. OHa EMeNa aBTOMETACOMATHYECKHII XapakTep W 0TOpPBAaHA BO BPEMEHH
OT BCEX IOCHEAYIOMUX CTafui, PasBUTHe KOTOPHIX L0 HEOPepHBHO. Annbu-
TH3UPOBAHHEE JHUIAPHTOBEE TOPOMPHL PACCMATPHBAIOTCA HAMHE B IajbHel-
meM HaK MCXOXHEI® MIA GOpMEpPoBaHUA Goiee MOZAHHX METACOMATHTOB, II0-
CROMHKY MEHee HSMEHEHHHIX pasHOCTedl B pailoHe He BCTPEYLHO,

duuporusangusa (II) — camas pammas cragus co6eTBeHHO THIpO-
TePMAALHOTO METACOMATO3a B TOHTOHHYECHHX 30HAX XapakTepH3yeTcd HMHTEH-
CHBHOHM KpPHCTANIMIAIHEEN SOHI0TA OO0 TPEIIEHKAM H INIOCKOCTAM ClaHmeBa-
TOCTH, B Pe3YIALTATE KOTOPOI mOpoma mpmoGpPeTaeT 3aMETHRINH SedeH0BATHIN
orrenor. DopMupoBanme 30HB HMUNOTHBAMUE CONPOBOFKIALOCH MPUBHOCOM
Ca, Mg, Fe**, K, Ti, Si, mo semmocom Al, Fe**, Na (rabx. 26, pmc. 63) ¢ 06-
muM npeobiagan@eM NPHBHOCA HAJ BHIHOCOM. VI3 aKOECCOPHEIX JIEMEHTOB
yBenmamBaeTca comep:manme Pb, Ag, Y m ymemsmaerca — Cu, Zr, Ba, La.
B ofmem e mepepacupefeenne KOMIIOHEHTOB He 0YeHb MHTEHCHBHOE. Py
TOABHKHOCTH TIOPOT000Pa3yIOMHAX BIEMEHTOB:

Si—> Al - K —Fe3* - Ti—»Na |- Fe** — Mg}— Ca.1

YoenpEag BEYTPeHHAS DHePTHA Hopon yMmembmmaercsa Ha 1.25 wraim./cm®.

Paunmee oxBapunepanne (III) memocpefcTeeHHO B IIOCTEIEHHO
CMEHAET JUHAOTH3AMAIO, NPHIEM JTH MPOMECCH IePeKpHBAT APYT Apyra.
[panuus MesrIy 30HaMu He peswme, a pacmiueredartsie. ORBapIeBaHHE BHIpA-
sRAETCHA B MHTEHCHBHOM IEPEKPHCTALIH3AIME KBapHa, obmiee jke KOJHIECTBO
Si0, mpawrtmdeckw mwe mensercA. [lopofm cuAbHO OCBeTIeHE. B Ipomecce
ORBAPUEBAHEA IPABHOCHATCA B He3HATUTEIbHEX Komndecreax ammb Ti, Al, Mg,
BCE jKe JIPYTHe pleMeHTHl BEHocATcA. IloHm/KaeTCs comepsKanme W MOYTH BCEX
AKIECCOPHBIX BJIEMEHTOB. PAN MOIBH;KHOCTH:

Si—»>Al—>Na—>K|—>Fe’* - Ca—>P - Ti— Fe* | > Mg.

Ilo cpaBHEHHWIO ¢ 30HOHE HUUIOTUIATINE B 30HE OKBaDIEBAHUA YBEIWTHBA-
eTCs MOJBHKHOCTE KaludA, jKeleaa, THTaHa, gocdopa, MATHEA I PE3KO YMeHBb-
oraeTcsd — HATPHA 0 HaJAbIHA. y}],eﬂhﬂaﬁ BHYTPEHHAA JHEPIHA yBOJIHYHBaETCHA
na 0.61 rxam./em®.

MycrkoBurTusanumsa (IV) paseuBaercda mo yskmM 30HAM HHTEHCHB-
HOT0 pacCAaHleBaHHA, HEOOCPEOCTBEHHO DPHMBIKAKMMM K TEeKTOHHYCCKHM
gapymenusaM. JIHCTOUKH MYCKOBATAa OPHEHTHPYIOTCA HapajjelbHO CIaHIe-
BaTOCTH; BMECTE ¢ MYCKOBHTOM KpHCTAIIH3yeTcH ammfaorT. VIHTeHCHBHEIT BEHI-
moc Si u menee omyrumeni Ti u Na me xoMmencupyerca npusrocom Al, Fe®*,
Fe?*, Mn, Mg, Ca, K, P n obmuit Bstnoc axemenToB mpeobiajgaeT Haja HpHEB-
pocoM. 3 axmeccopmmx aixementos npusmocsrea Be, Pb, Ga, Cu, Ba. 06-
naAd MHTpalHAOHHAaA coocoOHOCTE SJAEMEHTOB BHAYHATEILHO VBEeIHIHBAETCH
00 CPABHEHHI0O ¢ PaHHEMH CTaqdAMH MeTacoMaTosa. PH,E ODOOBHAAHOCTH:

[Si—>Ti|>Na—> Al »>Fe* —»Ca|>Mn—> K — P — Mg — Fe3*.

1 3peckr W falee 3WEMEHTH PACIOIATAOTCA B NOCIe[0BATEILHOCTH YBEOAHYCHHA HX
ARTHBHOCTH. B JeBoil gacTn — ¢1a00 HOIBWHBIE KOMIIOHEHTH, H3MeHOHIE MAact KOTODHX
me npessimaer 20% ; B cpefHell — UOIBIHARE KOMIOHEHTH ¢ maMenenneM Macce 1o 100%;
B [paBoii — BechMAa HOABMYKHLIE KOMIOHEHTH ¢ H3MeHeHmeM Macch Gosee Zem ma 100%.
HomxymupHEIM [ankl TPHBHOCHMBIE KOMIIOHEHTHL,
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Pre. 62. BomansmocTh MeTacOMATHYECKOTO H3MEHeHWA JIHIAPUTOBHIX HIOPQHUPOB.

I — HCXOpHEE THNAPETORHE TopdMpH, HCIHTARIINE DErHOHANBHYI0 anbiutnsanmo; 11 — 30HA STHLOTH-
sammm; I1] — 30HA DAHHET0 OKBapLeBaHmA; IV — 30HA MYCKOBHTHIAUAN, V — 30HA [O3NHEr0 OKEAp-
TeBAHIA.
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Puc. 63. Mamenenne comep/KaHUA BeIIECTEA IPH METACOMATHYEGCKOM MBMEHeHHH JIMOApH-
TOBHX HOP(HPOR,



Tatamma 25

Cpejinne JaHHEE 10 COCTABY METACOMATHYECKHAX SOH B IMNAPATOBHX HOpmpax

o oo | Tamapmon| umepumom | oop it oS | ndpiny <
HoMmoHEeHTE M3MEHCHB LI JIOTEISHDOB&I[- ORBa]I.?].[OﬁpaH- TOBAHH y MYCHO- | TBEMOHTHTORBIMIT
oy (3 By | WM (2 am) | b (tam) | PETOGTSDSNEME | HPOHE
Comepsicarne mopomeofpasyonnx OKHCIOB, %
8i0, 77.76 78.87 79.58 70.20 80.14
TiO, 0.14 0.14 0.20 - 0.17 - 0,09
Al 04 11.91 11.42 11.35 15.27 10.18
Fey 05 1.40 1.17 0.75 2.47 0.42
FeO 0.24 0.32 0.11 0.29 0.57
MnO Ca, Ca. Car. 0.01 0.02
MgO 0.06 0.08 0.37 1.06 0.07
Ca0 0.20 0.80 0.46 0.91 0.63
Na,0 5.72 4,62 4.31 3.47 3.23
K,0 1.59 1.81 1.50 3.66 3.64
H,0" 0.22 0.15 0.32 0.26 0.26
H,O+ 0.15 0.14 0.15 1.28 0.07
P,0, 0.02 0.02 0.01 0.03 0.01
Mon 0.47 0.65 0.87 2.05 0.66
z 99.51 99.60 99.51 199,59 99.66
Conepsxanne aKIECCOPHEIX BIEMEHTOB, I)/T
Be 5 5 7 10 5
Pb Ca. 20 — 20 Ca.
Ga 10 10 10 20 »
W s Ca. 10 Ca. —
Cu 3 » Ca. 5 7
As Ca. 5 1 — —
Zr 400 250 100 100 150
Ba 500 200 100 400 200
Y 50 130 70 40 70
Sn Ci. — - — —
La 50 Ca. — =
Mo — - -— — Car.
d, 2.64 2.62 2.59 157 2.63
d, 2.66 2.68 2.67 2.79 2.66
[lopreTocTs, 1 2.5 3 8 1
%
Cogep:xanne aKmecCOPHNX MEHEDANTOB, T/T
ITreMoBTHT En. sm = — — 700
SnuzoeT 360 1600 70 400 +
T'emarmT 550 . = — +
Anarmr + 2 + - —
Oprur 200 -+ — —- —
YeprOBUT -+ — p—_ — 20
Iupron — 3 — — —
Tleemur — 3 1 — 50
TypMmamne — — — — -+
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Tabnmnma 26

Banamc Beme¢Tsa mpH rHAPOTEPMATIEHO-METACOMATHIECKOM NpeofpasoBaHNN JMHIAPATOBRIX MOpPHpoB B BeépXoBBRAX Hapr-cioio

Joua pnupmoTusagHu (IT)

3oHa panHero oxepapuesarua (I11)

BoHa MycrosaTAzanma (IV)

doHa mosgHero okpapnesasna (V)

TNPABHOC—BHIHOC TOPHBHOC-—BHHOC = NPHBEOC—BHHOC HNPEBHOC—BRIHOC
JInmapm- Ba 10000 As ma 10000 A ma 10000 A? Ha 10000 A*
Imngm
nopdup £ o -
SneMeHTh (]’llc)xi'li;:fgf mc?r%‘i;e- abcomor- g afcomor- H%J;:ge K%{;;Fge
qecTRO aToMoB | HBIe pas- aToMOB | Heie pas- aromMor | afcomoTHEE } aTomos | abcomoTHLE
aTtomop | » 10000 As | HocTm B "? B 10000 A HOCTH B “a’rf[ B 10000 A2 PasHOCTH B, B 10000 A® DASHOCTH B %,
OTHOCH- kK {I) OTHOCH- ® (1I) oTHocHTensHo | K (ILI) OTHOCHTEALHO K (IV)
5 10000 A TENBHO TEJNLHO (III) (Iv)
(8] (In)
Si 206.82 208.06 +1.24 (4 0.60| 207.66 —0.40 | — 0.19] 181.61 —26.05 — 12.54 | 212.50 +30.89 <+ 17.01
Ti 0.22 0.26 +0.04 | 4 18.18 0.39 +0.43 | 4 50.00 0.33 — 0.06 — 15.38 0.18 — 0.45 — 45.45
Al 37.32 34.63 —2.69 |— 7.21 35.19 +0.56 | + 1.62 46,57 -+11.38 -+ 32.24 31.75 —14.82 — 31.82
Fed+ 2,80 2.34 —0.46 | — 16.43 1.46 —0.88 | — 37.61 4.80 + 3.34 -+228.77 0.83 — 3.97 — 8271
Fe?+ 0.53 0.70 -+0.47 | + 32.08 0.24 —0.46 | — 65.71 0.29 + 0.22 -+ 91.67 1.26 + 0.97 +-334.48
Mn — = = = — — — 0.02 -+ 0.02 -+100.00 0.04 + 0.02 100
Mg 0.23 0.31 +0.08 | + 34.78 1.33 <41.02 | 4-329.03 4.07 -+ 2.74 -+206.02 0.27 — 3.80 — 93.37
Ca 0.56 2,25 -+1.69 | +304.78 1.28 —0.97 | — 43.11 2.51 -+ 1.23 -+ 96.09 1.78 — 0.73 — 29.08
Na 29.50 23.64 —5.86 | — 19.86 21.79 —1.85 |— 7.83 17.43 — 4.36 — 20.01 15.63 — 1.80 — 10.32
K 5.46 6.08 | 40.62 |- 14.36| . 497 | —1.41 |— 18.26| 12.09 + 7.42 | +143.26 | 12.26 + 0.03 + 0.25
P 0.04 0.04 0 0 0.02 —0.02 [— 50.00 0.06 + 0.04 200 — — 0.06 ~+100.00
CO, —_
+2 +3.84 +1.71 +26.09 +31.91
—Z —9.63 —5.69 —30.47 —25.33
b —5.79 --3.98 — 4.38 — 6.58
IU, 106.03 104.78 —1.25 | — 1.18| 105.39 40.61 |+ 0.58 99.13 — 6.26 — 5.94| 106.85 + 7.72 b A9




CaenoBaTensro, mPOJO/IKAET YBEIWIABATHCA NOMBIKHOCTH ATIOMIHEASA,
xanmsa, ¢ocdopa, kenesa, NOIBHIKHOCTL APYIHX HIEMEHTOB BHOBB IAJaeT.
Vienpnas BHYTPeHHSA sHEPrus cumaerca mHa 6.26 kwawm./cm®.

IMMozpmee oxBapumeranme (V) xapakrepusyercs (opMEpoOBa-
HEEM B Y3HKHX JIOKAIbHBIX 30HAX TEeKTOHHYECHKHX Hapymeﬂuf{ RBB.P]I-H]:BMOH—
TUTOBBIX IPORUIOK W 30H ¢ PYIHEIMH MEHEPAaIaMJ, KOTOPHIE PE3KO BHIE-
asmTeas OeabM IIBETOM KBAPIA M BHIIHEBO-KPACHBIM I[BETOM NIHEMOHTHTA.
Idro mambosee rayGoro mepepaboTamEbie PasHOCTH MeracomMaTmTos. lIpw mX
$GOpPMEPOBAHNT NPHBHOC BIEMEHTOB 3aMETHO WPEBHIINAET HMX BHHOC: IPHBHO-
carca Si, Fe?*, Mn, K; sumocarca Ti, Al, Fe**, Mg, Ca, Na, P. B 1o e
BpPeMs COJePsHaHEe BCEX AKIECCOPHBIX BIEMEHTOB YMEHBIIAETCSH, 38 HCKJI0Ue-
HEUEeM Roubgpasa, MoaubAeHa, pegKkuUx 3eMent (mrrpums). [locnennume B 3amer-
HHX KOJNHYeCTBAX NPHBHOCATCA THADOTePMANbHHIME pacrBopamu. Papm mof-
BIURHOCTH: ks

K—»>Na—8i|—» Ca— Al > Ti— Fe? —-Mg|— Mn— P - Fe2t,

YiensHas BHYTDEHHAS HHEPIHA yBeIMUMBaeTCH Ha 7.72 KEax./cM®.

Hapb6owmartmasanmgusa (VI) HocuT y3KO NOKANBLHEIA Xapakrtep, BH-
pPakasch B HAIOKEHAW KANBIUTA HA YYACTKHM IMO3THETO OKBAPIEBAHUA.

QopMEpoBaHNEe 0XapPaKTePM30BAHHAX MeTACOMATHYECKHX 30H HIET C II0-
CTENEHHBIM MNOHM/KEHHEM IOEeJOYHOCTH CPEeIsl M TeMIepaTypel pacTBOPOB.
B obmem [l BCeil TaMMBI METACOMATHTOB XapPaKTePeH B TOH WIH WHOX CTEIEHH
npusnoc GonpmmucTsa Kommouentos — Si, Ti, K, Fe, Mn, Ca, P, Mg, a ycroii-
quBei# Beiaoc Jdumb Na mw Al. CymmapHBIE pAJ DOJBH/KHEOCTH HJIEMEHTOR MOKET
OHITH TPEJICTABIEH B BUJE:

Si—+Na—|—»Ti—> K —Fe3|—>Mn—> Ca— P Fe?—Mg.

Or pammmEX cragmil MeTACOMATO3a K NO3JTHEM YCTOHYMBO YBeJUUMBACTCH
nomeuikHOCTL Si, Al, P, Fe?* m yeroiiumpo cummaerca mopsmunocts Na u Ca.
Hna K ma obmem done yBenmveHHA MOABHKHOCTH XapPAKTEPEH €€ cuaj B cTa-
[un oxBapreBanua, ocobenmo B mosmuioio; naa Ti m Fe** xapawrepma oGpat-
Hasa wkaprumua. Iopemmuocrs Mg coxpamseTcda [0CTATOTHO BHICOKOI Ha BCEX
cTafuAX Mporecca, ocobenHo CpefuHENHX. PasBuTHe IPONECccoB MII0 B obmem
¢ MOHIDKeHWEM YIeIbHOH BHYTPEHHEH SHEDPTHH METACOMATHTOB; TOJIBKO CTATUN
OKBApPIEBaHHA O3HAMEHOBAJMCH IOJOKETENLHEIME €€ CHAYKaMu, ocoOeHHo
crafma mospHero oxsapmesammAs (AU, = -7.72 kxax./ecM® mo cpaBHEHHIO
¢ AU,=-40.61 kxaxr./cM® paHHero oxBapHoeBaHHS).

Bpemsa rupgporepmanbmoii mepepaloTEE JIMIAPHTOBHIX HOPPUPOB MOMKHO
npuOIMBUTETHHO OIEHHTH IO TEOXPOHOJOTHICCKHM mammhiM. Hanmit-apromo-
Badg TEOXPOHOJOTMUECHAA XAPAKTEPHCTHKA MYCKOBHTA W3 30HH MYCKOBHTH-
Bamud jlaeT Bo3pacTHoit mmrepBam 250—248 mum ner.

Mopmmporasme BOXBGPAM-MONHUOIEHOBOE MUHEPAIHM3ANUE TIeHETHYECKH
CBARAHO C MOBIHNM OKBADIEBAHNEM JUOAPUTORHX nopdupor. Pymanvm Mune-
pazaMm #BIATCA MonubmeHommeemut (CeipHTMT) W YEPHOBHT, IOKATMIYIO-
mpEecs B KBaPUEBEIX HPOJKEIKAX H BOHAX OKBapHepamma. B maparemesmce
¢ HEMH KPHCTAIIH30BAJHCH MApTaHIOBHCTHE umm0T (IBEMOHTHT), IeMaTHT
U OHPOJIIO3UT.

Monub6memomeexur Ca[(W, Mo)O,] Bcrpewaerca B Bume mao-
MeTPHYHEIX 3epeH pasmepoM 10 1 mm. 3epHa Gelble mam TyTh jKeaTOBATHIE,
noxynpoapagusie. Ilorasarenn npemomuaenus: n,=1.946+0.003, n,=1.925+
+40.003. IlapameTpn siIeMeHTapHO} AYEHKEM He OTIMYAIOTCA OT mAPAMETPOB
meenura. B yarrpadmoseTroBoM cBeTe TIOMHHECIUPYET KENTHIM MBETOM B OT-
Imgme oT Aproro romxyboro cBegeHms meednTa. BHedopMyIbHBE aRIECCOPHEIe
mpamecu (B 9%): Mn—0.05, Cu—0.003, Sn — 0.003, Be — 2 . 1074, Se,
Zr, Si, Ti, Mg, Al, Fe — cux.
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Yeprmosur Y[AsO,] sasasercs HOBHM MUHEPATIOM, OTKPHTHIM
um usyvesssM aBropame (Loapmm u ap., 1967, 1968). Om serpegaerca B Bmje
OPABHILHEX M30METPHYHEIX WIH HECKOILKO YAJIMHeHHHX HKPHCTAIIHKOB
TeTPAarOHANBHO-IPU3MATHIecKOr0 raburyca. Pasmep KpueTalioB HE IPEBH-
maet (.65 MM, yamie BCEero BCTPEUAOTCS RPUCTALAE AimuEolr oxomo 0.25 M.
Comronms — TeTparomalbHas, BHY CHMMETDHH — TeTparoHalbHO-Gmmmpamu-
panbabl (Dy, — 4/mmm). flpnsgercss ¢TPYKTYDPHHIM aHAJOTOM HUPKOHA U KCe-
motuma. [Ipocrpancreennas rpymma Dij — 14,/amd — 14,/a2/m2/d. Ilapa-
MEeTPH DJIeMeHTAPHOH AYefikd To JaHHEM pacdeTa HOPomIKorpamMmsr (Tabin. 44):
4,=17.039+0.011, ¢,=6.272+0. 022(A). Ormomenme ¢,/a,—=0.8910. Conepsa-
HEe 2JeMeHTAPHON Avelinm Z=4.

Pnc, 64, ®opMa KpHCTANIOB TOPHOBHTA.

O6rano KpmeTanin (pme. 64) 06pasoBadsl IpaHAME TeTPATOHANIBHON IPH3MEL
{010}, rerparomansuoii gummpamuns {011} 1 muraxkomga {001}. Ha oTmensumx
09eHb PEJKEX KPHCTANIaX NEHAKOHIAJIBHBIE I'DAHA He PA3BUBAIOTCHA, a KPH-
CTAIJE YBEHYAHHE OCTPHIME IDUPAMHAAIBHHIME TolloBramm. Ha HecKoXpRmX
KPHCTANNAX 3aQHKCHPOBAHE y3eHbKEe I'DAHM TeTparoHaapHol mpumamer {110},
OYeHb HEPOBHEE, HO JAOIIWe camocTogTenbHbre orbmeckm. Boamoskzo, dro
OHH ABJISITCS NPEPOSHOHHEIMA TpaHAME pacrBopenma. I'pamm Beex Apyrux
$opM 0OKYHO BepRATBHO-TIANKEE, GIecTAINue, TAIb HA OTHEIbHEX KPHCTAI-
JIax CHJIBHO KOPPONEDPOBAHHEE.

Yepaopar xpymok. CmaitmocTs coBepmennaa mo {010}, mmorga Berpeza-
1orca posueie cxouasr mo {001}, pemxo mo {110}. TrepmocTs, mamepeHHas Ha
cmaimerx  mmockoersix {010} B manmpasmemmm [010] mumrporsepmomerpom
IIMT-3 npm marpyske B 50I', koxebaercs or 225 mo 429 kI'/mm?, cocraBisg
B cpenuem 313 xI'/mm® wam 4.5 6amna B mepecdere Ha MIKAIy Mooca ¥ mensunlit
Bec 3HaumrenbHO Ooabme 4.2 (3epma "wepHoBETA GHICTPO TOHYT B JKEIKOCTH
Knepuan).. Ygensnmit Bec cmarermaeckoro Y [AsO,] — 4.561 (Strada M.,
Schwendiman, 1934; Machatschki, 1935), reoperngeckuii — 4.866 (Bermcmen
Mo CTPYKTYpHLIM pgapasiM). YepHOBHT OpH pAasfeleHHH HOJTUMIHODATBHOMR
upolE mONHOCTHK ROHIEHTPHPYETCH B 2JIeKTPOMATHHTHOH ¢(parnum,

118



TabGnmmoma 27

Cpasmenne jeGaerpamy deproBnTa, cHHTeTHYecKOro Y [AsO4] m Xcemormma

HerycoTBerublil Y[AsSO,] no Heenornm us Hopsernm
JepHOBAT wapTorere ASTM M 3-429 (Muxees, 1957)
Homepa
R G ¥ | asmax Rkl 1 | dnrx | w 1 | asmex
1 5 3.879 — — 111 7 3.705
2 1 3.637 — — — -
a0 200 10 3.519 200 100 3.52 200 8 3.343
4 1 3.345 — — — —
5 — 4 2,921 — — — —
6 1 2.729 — — — —
7 112 10 2.644 112 75 2.66 112 7 2.510
8 220 i 2479 220 18 2.49 220 2 2.380
9 202 2 2.337 202 6 2.34 202 4 2.252
10 301 3 2.198 301 6 2.19 310 7 2.113
11 103 8 1.997 103 4 2.01 — — —
12 ik 1.935 — — — — —
13 321 3 1.863 321 4 1.866 302 6 1.800
14 342 10 1.811 312 65 1.817 312 10 1.749
15 400 6 1.756 400 16 1.760 400 8 1.703
16 1 1.731 — — — —
17 2 1.612 — - — —
18 420 8 1.574 420 14 1.574 420 i} 1.552
19 332 9 1.464 332 16 1.468 332 9 1.422
20 204 6 1.431 204 12 1.435 — -
21 2 1.391 — — - - —
22 501 2 1.368 a1 i 1.373 | 431; 501 7 1.334
23 224 7 1.326 224 14 1.329 224 7 1.286
24 2 1.290 — — — —
25 512 10 1.264 512 14 1.264 — =
26 440 4 1.243 440 4 1.24% 314 8 1.233
27 3 1.224 - — 423 5 1.213
28 404; 600 10 1.477 | 404; 600 ] 42 1.173 — —
29 532 10 1.125 032 16 1.127 — —
30 424; 620 10 1.109 | 424. 620 | 46 1.112 — —
31 2 1.074 — — - —
32 5 1.044 — — — —
33 2 1.034 — - — —
34 116 9 1.023 116 6 1.025 —
35 2 1.012 = e N i
36 4 1.000 — — —

Opumesanue. Vexosws cwemrum: Fe-antuwaton, 35 we, 15ma, D =513 mm, d— 0.5 mm,
ARCIO3HUMA 4.75 Yaca, B MeMIIOCKOCTHEE DACCTOAHNA BEeIEHH MONMPABKH OO0 ocofoMy cHEMEY ¢ NaCl,

Hcenenopauua INpoBeleHH B jafoparopdd  mmusHepanorsu  MeHcTuTyTa reonormn Howmu  dHAHATA
AH CCCP, anmagatuk I. B. IMeenosa.

B kpumcranrax wepHOBHTAa BHYTPEHHWE 30HE (ECHBETHHE, a BHENIHHe, Kak
NpPaBUIO, OKPANIeHE B CBeTyo-KeaTel meer. Ilpospawnsiii, pese momympos-
pauHsli, OMeck HA I'DaHAX U B HMBIOME CTORIMHHHIM, wepTa GecrserHas.

B mpoxopamem ceere GecmBeTHEHIH, OXHOOCHEIN, IONIOMHTENBHHIH. Ilora-
3aTe/lH TPEeJOMICHMs, HM3MEDEHHEE B ;keaToM cBeTe ¢ A=589: n, =1.879
(+0.002), n,=1.783(+0.001), n,—n,=0.096 (mo pasmocrm). Ilmeoxpomam
o1 Gecuperaoro mo Ne no Guemmo-posoBaro-sxesaToro mo No.

O cocraBe TEPHOBHETA MOMKHO CYNMTH 10 €0 PEHTTEHOCTPYRTYDHOH MR-
trauoct ¢ Y [AsO,] m mo pesyapratram mnpubamKeHHO-ROITIECTBEHHOTO
CUeKTPAIBHOr0 I KONUMYECTBEHHOTO PeHTTeHOCTIeRTpanbuoro anaxnson. Coeran
9YepPHOBUTA IO JaHHBIM CHEKTpPaAbHOro aHamusa (B 04): Y — 3HAYMTEIBHO
Gomeme 30, La — 0.8, Ce — 0.8, As — oromno 30, P — 0.6, V — 0.3, Si — 2,
Be — 0.001, Mn — 0.02, Pb — 0.04, Cu — 0.01, Ti — 0.04, Cr — 0.01,
Sn — 0.01. Comepsxanas As m Y omeHeHs CpaBHEHWEM €O CHAMKAMH DTATOH-
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HEIX CMecell U SABIAITCH OPHEHTHPOBOYHEIMI. ¥ BEPEHHO MOKHO TOBODHTE,
9TO 9TH SICMEHTH cojiep:arcy B mecaTkax mporentos. CoeraB pegkmx 3e-
menb (B 9 or cymmmr TR): La — mer, Ce — 0.4, Pr — mer, Nd — 1.6,
Sm — 1.4, Eu — 0.2, Gd — 2.2, Tb — 0.6, Dy — 4.2, Ho.— 1.4, Er — 4.7,
Tu — 06, Yb — 4.1, Lu — 0.9, Y — 78.0. Ilpusefennsie gaHHLe N0O3BO-
JAAIT CIATATH YEPHOBUT 110 cocTaBy ovenb Onuawrmm ® Y [AsO,]. HeGoasmas
YaCTh MEIRAKA B 9epPHOBHTE 3amemaercsa gocdopom, BaHALHEM H, BO3MOIKHO,
KPEMHHEM.

YeproBuT mpW KOMHATHOH TeMumeparype He pasiaraeTcss HE B COJAHOI,
HE B a30THOH, HH B CEPHOH KHMCIOTAaX, HH B WX CMeCAX BILIOTH HO IAPCKOM
BOJIKH, =

Ile6aerpamma wepropura (raba. 27) mommocthio muenTmuna ¢ mebaerpam-
moit cunTerngeckoro Y [AsO,], mpusenennoi B maprorexe ASTM, m 3amerso
ornmgaerca or jgebaerpammil ero OMMKAWNIET0 CTPYKTYPHOTO AHAJIOTA —
kcemoruma (Mmxeer, 1957). Kpome Toro, 4epHOBHT 0TIMYAETCA OT KCEHO-
TEMa [0 BeJJUYHHE HOKA3ATENS INPEIOMIEHHs, TBEPJOCTH W COCTaBY.

O6pasoranue pymasmMu sxementamu (ocobemno Mo m As) meIIOUHTEILHO
KHCJOPONHKX COEIMHEHNI, TmapareHe3mc MONmOJeHONeeInTa W YEePHOBHTA
€ TBEMOHTHTOM, TeMaTHTOM, THPOJIO3UTOM IPH HPAKTHYECKHA IOJHOM OTCYTCT-
BEM CYIb(UIOB CBHETENLCTBYIOT O BEICOKOM KHCJIOPOTHOM MOTEHITHANE H KHC-
I0# pearium THAPOTEPMAIBHHX MHUHEDaAT000Pa3ywIaX PACTBOPOB, HEPEHOC
Bonbpama m momubIeHAa B KOTODHIX BEPOATHEE BCETO TNPOHCXORUT B (opme
KOMIVIEKCHEIX MeTaBOIbL(paMorudraT-aHEOHOB,

B cBasu ¢ Takoi 0co6eHHOCTBIO reHesuca BOAbPPaMONPOABIEHUS CIENyerT
manomunTk 00 mecaemosanum J[. I1. I'puropwsesa (1965), npoamanusuposar-
Iero BepoATHOCTHEIN DAL 9BONOIUA CBA3EH B MEHEpaiax Munrbara. Moo mo-
Iarate, uTo B yepHoBuTe — Y T [Asd ¥ ¥+ 0,47 ] 777, rax m Bo Bcex apcenarax,
MEMEAK 00Jee MOMOKATENeH, YeM B APCeHOCYIb(OCONAX, T. €. KOBAJICHTHEE
CBAIBH ATOMA 3AaMETHO CMEIAIOTCA B IOJOJKHTENBHYI0 CTOPOHY. JTO ABISETCA
OTPayKEHHEM CMEIICHHS OKHCINTENBHO-BOCCTAHOBHUTENBHOTO  IOTEHIHAIA
MuHepanoo6pasyomux pacTsopor B cropony oxucienus. Ciefosarenbro, Ma-
HEpaJsl ¢ MBEIIBAKOM B BHfe AsY ¥V v ¥ gammmarT camoe KpaiHee HOIOIKEHHE
B pany y M. II. I'puropresa, xaparTepuayomeM H3MeHEHHEe XapaKTepa CBf-
8eif B M@Hepajgax MHIIBAKA ¢ YCHISHHEM OKHCIHTENbHLIX CBOMCTB CpeJb.
Teonormaeckue mampsie 06 yCIOBAAX JTOKATH3ATNE U 00Pa30BaHAA BOJB(PaM-
Monub/leHOBOM MUHEPATH3AMUE HA PYIONDPOABICHHHA NOTBEPIKTANT 9TOT WH-
tepecuuii Briog II. II. I'pmropnera.

Tarxum obpasom, B npefenax Toprosero-MaronaToKCKOro BOJILOPAMOPYII-
HOT'O y37a BHIJENAITCA [Ba THOA BOJAR(PaAMOBOI MEHEDANH3aANWE: a) IIeeJuT-
KACCHTePUT-MOINOIeHUT-aKHHATOBEN 1 6) MoInOeHOMIeeTUT-9ePHOBUTOBKI,
PynonposiBlienus TeHOTHISCKN CBA3AHE ¢ MPONECCAME IePIHHCKON MeTacoMa-
THYECKO# mepepaboTKE rPaHUTOMAOB W JHNIAPHTOBHIX mopdmpoB. Pacmpenere-
HHE py,[IO]IpO}IBJIeHH_ﬁ I{OHTPOJIHPYGTCH 30HAMH KHCIOTHO-OCHOBHOTO KOHT-
pacta W 30HAMH CJIORHBIX JOITOKHBYIIHMX TOKTOHMYECKHX HADYIISHHI,

HemocpexncTeenno B rpapuToniax, 0c00eHAO B NX M3MEHEHHEIX PABHOCTAX,
pPaaMemaTCa TpPOABIIeHHA IIIBBJIET‘Ka(}'GHTepHT—MOJIHGJIBHHT—&ﬁKHHHTOBOPO
THIIA. HO,E[OﬁE[aH MEHepalIu3anid PasBHABAETCA 1 B PA3HOTHIHLIX BMeNAIOMIHX
mopofax, obpasyd MuUpPORMIT HEUYETKWl 0peos BORDPYTD obiacTw paspmTms Ipa-
HETOHIHEIX MaccuBoB. K mepudepumu opeola poik CyJIbQUAOBR B acconuanun
¢ IIeeJETOM B3AMETHO CHEIZKAETCA. B caMoil BHeIIHeH 30He Opeola HA 3HAYM-
TEIBHOM YHATeHHH OT UBBECTHHX ONMKARINEX BHXOT0B TPAHATOB (OKOIO
20 xmM) pacmomaraeTcs pPYAONPOSBIEHEWE ¢ MOJHOJEHOMIEETHT-9€PHOBATOBOM
MPIHBP&.UHB&I[HBﬁ H HCHIWYHTEIBHO OKHCHBIM maparenesscoM MHHEPDAIoB.
Cremorarensro, onmcannoe B Upefbnymei raase Toprosckoe Mectoposkgenune
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u pymouposBieEne Ha p. HApT-c1010 ABNANICA IBYMA HOJAPHEMHE TDOABIE-
HEAME H3MeHeHHs 00CTAHOBKYM MHHEPanoo0pa3oBaHHA OT BOCCTAHOBHTEIBLHOIM
K oxmcauTensHoii. O0a oHE cOPMHEPOBANHCH B TePIEHCKHA METAIJOTeHEYEC~
Rui 9Tax, a ApeBHUe (pudelickue) rPaHWTOWK WIPAINM POIL WCTOTHHEKA PYy/-
HEIX 9IeMeHTO0B. Bpema dQopmupoBanma ToproBekoro MecTOPOMKIEHHS IO
TEOXPOHOJOTHIECKAM U TEONOTHISCKHUM [AHHEM OIEHHEBACTCH OTPE3KOM Bpe-
merm 318—264 muan mer, Bpema pasBUTHA MYCKOBHTU3AUWH HA ONECAHHOM
pymomposiBierun — 250—248 Mum smer. 3Tm MaHHHEE CBHETEABCTBYIOT O II0-
CTEDEHHOM CMEIIEHHH ORHCIAHTEJNBHO-BOCCTAHOBHTEABHOTO NIOTeHIHAaIa MHHE-
pamoofpasynomuX PacTBOPOB B OKUCIUTEIBHYH CTOPOHY M O NOHMKEHHM WX
MEeN0YHOCTH B IPOIecce MUT'DAIAM, JOKABHBAA B TO sKe BPEMS BO3MOKHOCTH
MuTpanui Boab@pama u mMommbreHa [0 CAMBIX MOCHEIHUX MOMEHTOB OBOJIO-
MHA TEIPOTePMANLHEIX PAcTBOPOB, HPHUYEM HA [OCTATOTHO MANEKHE PACCTOA-
HEAA,

TJIABA IV

BOJIb®PAMOIIPOABJ/IEHNA ROMUMCHOI'O Y3JIA

B npenenax Hosxumeroro ysna obmapysmeno 6omnee 10 ponedpamonposnie-
HEH, TPYOOEPYRIGnXcs BOAH3M TIPaEMTOHAHBEIX MAacCHBOB. Bce usBecTHHIE
BOHB@FMOHPGHBHEHHE 0 BeMAYWHE HE3HAYUTENLBHEBIE H Hpe;‘,cTﬂBHﬂIOT JTHIE
MUHEpANOrHIecKEH mHTepec (pHe. 5).

IlposBIEHEA AKIECCOPHOTO IIEEINTA TOKAIMSOBAHE B 30HAX AXbOUTHZA-
MUA W OKBAPIEBAHWSA I'DAHUTOB, TPAHOAHODHUTOB, JHIAPUTOBHIX TOPPHPOB,
mpamopoB. Oco0eHHO 4YacTO OHM BCTpedYaloTess B BHAO- M HK30KOHTAKTOBHIX
sopax Mampmacroro MmacenBa. B acconmanun ¢ mreeITuToM HOCTOAHHO IPHCYTCT-
BYIOT THPHUT, OPTUT, MHPKOH, MHOTHAA MOINHOJEHHT W SIHTOT.

Ina Hommmeroro palioHa XapakTepHO CPABHUTEIHHO IIHPOKOE PaCHpOCT-
paHeHpe MOeejuTa B COBPEMEHHBIX aJdJIOBHAJBHBIX OTIOHEHMAX. HD JaHHLIM
manrxosoro ompobosammsa, mposegenmoro M, B. @mmmanom (Qummman, Toa-
rma, 1963), moBomsmo Bricokme copepsanusa meeianra (Gomee 100 smaros ma
JIOTOK OPOMEITOH Topomsl) oTMevaiores B monmpe p. Ilemumrmueit. Hanmume
mIeeNuTa ycTamoBAeHo mo mpasobepembio p. Hommma Memay yeThbsME pyd.
Wr-mop u Huxonaii-mop. ¥V wxuoii rpaunns ysna obpamaer Ha ceba BEOMA-
mue py4d. Hacrag (upuwror p. Bamreipa), B aJJM0BHE KOTOPOTO, IO AAHHBIM
B. A. Tonpmaa, xonmerTpupyeresa mo 70 3maxoB Ha JoTOK HleeamTa. B wa-
JeCTBE BOSMOMHBIY HCTOYHHHKOB MEenHTa MOEHO paccma'rp]ma'rb CyﬁHHpr-
3EBHEE Teda IHHAPHTOBHX NopPUpPOB B NPHKOHTAKTOBOI 30HE TPAHHTHOTO
MAaCCHBa, paspe3aeMble 9THM pPydIbeM.

Ogenp mHTEpecHOE B TeHETHIECKOM CMEICIE BOIXB()paMomposBienme o0Ha-
pyzeno B. [0, Smrmaem (1960) ma p. Ilenunrmueit. Omo mpocTpaHCTBEHHO
CBABANO ¢ HEBKOTEMIEPATYPHHMH KBAPIEBBHIMH JKAIAMEA H IPEJCTABICHO
KpYUHOKpHCTa/TmieckuM meexmrom (Bywamoe, Byramoa, 1967; Byxamos,
Omrwnr, 1969). Ha xapaktepncTHre 0TOT0 PYLOTPOABICHASA ME OCTAHOBEMCH
HECKOJBKO Tompobnee.

leomormeecrana mosumuusa. HuskoTemMmeparypHble KBap-
IeBHE JRUIK C meeqanToM Ha p. Ilenmrarudeis mpuypoTeHtl K JUH3E JOIOMUATO-
BHIX MPaMOPOB B djpe AHTHRIHHATLHON CHIATKY, CIOKEHHOH H3BECTKOBO-
CHAHIEBOH TONMEHl MOPDOHHCKOH CBHTH BepXHEro TPOTEPO30A—HEKHETO
remOpus. DTE TOPOAR HPOPBAHEL amopE3IAMH I'paHOAmOPHTOE Xarazamba-
JI&H‘[HHCHOI‘O MacCHBAa. B DH3OHOHTAKTAX I‘paHOILEOpﬂTOB HﬂGJIIO,]IaIOTGH Mamao-
MOINHBIE TeJNa CHKAapHOB BOMIACTOHUT-THOICHI-BE3VBHAH-TPAHATOBOTO COCTaBA.
VX MO/KHO OTHECTH K KOHTAKTOBO-HHPHALTPANMOHHEIM KAJBIWTOBHIM CRAp-
HAM € KOMIEHCHPOBAHHBIM TmmoM sane:xein (Hlapmmos, 1965).
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B nonmommroBrix Mpamopax HabmozaioTcs 30HK HMHTeHCHBHOrO ApobieHmsd,
K KOTOPHIM NPUYpPOYeHA OCHOBHAA MAcCa MIEEAUTOBHIX NPOMKHIOK I XpycTale-
HOCHBIX RIJI ¢ ImeexnToM. Hpome Toro, ImeennT BCTpEUaeTcs B 30HAX pPacciaaH-
meBaHuA cpeium rpaHoAmopuroR. B crapmax meeaunr ne obmapy:xen.

Hanbonemmy pacopocTpaseHmeM MOJNb3yeTCA TPOMKHIKOBHIE THI Heedn-
TOBON MUHePaIH3AMMH IO 30HAM Tpobiennsa & MpamMopax. OcHOBEEIME MEHEpa-
HaMy OPOMUIOK ABIAIOTCA HIeeJHT, HKBapL H HKaIBIWT. CPEJIHH}I MOIIMHOCTE
npoxnaor 0.2—1 em, B pegrux ciydasx oma mocrmraer 8—10 cm. Crpoenme
NPOKUIOK 9alle BCero 30HAIbHO-cmMMerpuusoe (pme. 65). B mx sannbanmax
HaONoOAAITCA OTOPOYKH HIOJBYATOTO PYTHIA, HA KOTOPHX HAPACTAT KpH-
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Puc. 65. BoHATBHO-CHMMETPHYHOE CTPOGHME IPOKHIKOB € IIeeiHTOM.

a — COBMEecTHSIL pocT KPUCTANINIOB IMeeIuTa U KBapia; 6 — HapacTaHHe KPHCTAJIIOR MeejanTa Aa rpaHgx
HBapma. 1 — MpaMmop; £ — CepHIET, 8 — DPYTHN; 4 — ANATHT, § — MeeluT; 6 — KBAPL, 7 — KAJBIWT,

cTA/LIR KBapna u meeaura. Hapagy ¢ coBMecTHEIM POCTOM KBAapIa W IIeeIHTa
(pme. 65, a) BeTpewaroTeA MPOKUIKE, Ifie IIeeJWT HapacraeT HA TPAHAX KpH-
craiuioe kBapma (pme. 65, 6). IIpocTpameTBo MeRAYy KpHCTAmJAaMi KBapIa
U IDeeNHTA BHIIOJHEHO HO3[HEe KPHUCTAIIUS0BABIIEMCS KalbIITOM.

JloroMuETOBEIE MPaMODBl OKOJO ITPOREIOK KANLOUTHSHPOBAHB W CEPUIIH-
THSHPOBAHEI, COJEDPHKAT BRINIEHNA KPHCTAILIOR PYTHIA H alaTHTA, KOTMIECTBO
KOTOPHX YMEHBINAeTCs IO Mepe yraleHus oT zaanbanpn. Xopomo ofpasoBan-
HEIE KPHCTAJJIE AMATHTA € BKIIOUCHIAME DYTHJIA BCTPEIAIOTCA TaK:xe W B IIE-
eanTe HpoEuIoR. [[7d ONeHKH HACHINEHHOCTH 30H OpPeKYEpPOBAHEA IPOMMI-
KaM# ¢ IIeeTiTOM He HMeeTCA JOCTATOYHRIX MaHHBIX; HO IO BEPTHHKAJIH IIEeImT
seTpedaerca B unarepsame 6omee 300 M.

B rBapneBpix :KmIaxX W XPYCTAJEHOCHHX TIHe3[aX KPHCTANIHM3AIWA Ie-
eIHUTA CBA3AHA C BAKIIOYHTEIBHOM CTajEeil PocTa KPHCTAIOB B aHAJOTHYHA
OMUCAHHOH B KBAPI-IMEENUTOBHX mpoRanrax. [leennr, kpucranmTr3opapmnuiics
COBMECTHO ¢ KBapieM, 0OEIYHO BCTPEYAeTCs CPENM ero 3aMyTHEHHEIX KPHCTAM-
JIOB B JRUIAX APY30Boit TercTypsl, CronmenusA CHIABHO TPOIIHEOBATOTO MICETIHTA
[LOCTHTAIT B IolepednmRe 25 oM. B XpycTaleHOCHHIX THE3JAX INEEJHT HA-
pacTaeT Ha IOBEPXHOCTH TPaHeil KPECTANIOB KBApIa I 00pasyeT HesHATUTENh-
HBIe HOHIOEHTpanH\ B THE3TOBOM BEIIIOJHEHHH.
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OronoRmiInHble H3MeHeHnEA B 3ambfaniax XpyCcTANEHOCHHIX THE3J BHIpa-
JHeHH emqe 0ollee SIPKO, TeM y KBaPIO-NICEMUTOBHX IPORUIOR. MolqaocTh 30HE
KAXBIUTABALNEA 3/IeCh gocTmraer 3 M, a 30HH cepumurmsanuum — 0.5 m. Hon-
[eHTPAnAN PYTAIA I ADATHTA TAKKE 3AMETHO BO3PACTal0T. TOHKOMTOIbIATEL
PYTHI, HAchmad npmzanrsbammgoBrie ygacTku, obpasyer COAOIIHYI0 OTOPOYKY
smomuocTen or 1—2 g0 20 eM B OCHOBaHHE [ApPY30BOTO arperara KBapla.

MurepamoTepMOMETPHIECKNE ONpPENeIeHNsl TeMIepaTyp rOMOTeHH3AINH
00 TepBUTHBIM rasoBO-A{HIKHUM BRIIOYCHHUAM B KpHCTAIIax I{Bapua u3 Xxpycra-
JIeHOCHHX THe3[ noxarca B murepsaxe 120—140°C. Dru maHHHe YRA3HBAOT
HA OJTHO M3 OTAHYKH XPYCTANeHOCHEIX KU ¢ IIEeIATOM OT BEICOKO- H CpPeNHe-
TEMOEPATYPHEIX JREA KBapi-meeanmTopoir ¢dopmanmm. [Ipyrum oramamen
ABIAETCA B3aEMOOTHOLUIGHME CYJIbQHAHON MHHOPAJH3AUHH ¢ NICEITHTOM.
B dopmamun kBapi-NIEeTUTOREIX KA CyIbPUIHAas Mupepaausamms o0sramo
HaKIagsBaeTcs Ha Boabppamosyn (Bmbouxmu, 1965). B xpycrazesocmeix
ARUNAX OUPUT, PaleHuT, XalbpKOMUpPHT, OIekase pyas u chaleput BeTpeya-
10TCA B OCHOBAHWH ApY30BHX arperarok reapua. Cremosartensno, omm obpa-
30BAJHMCHL [0 ImeeauTa, Kak 9ro Oburo yeramosiaeno B. [0, dmrmmbmM
(1960).

Eme ojmE THO KOHIEHTPANEH ITeEIHTa OPHYPOUEH K PAaCCIaHNOBAHHEIM
anodmsaM I'DAHOTHOPHTOB B JIe;RaueM OORy JmH3H MpaMopos. I'pamommopmt
B 30HAX pacCciIaHneBaHWUAd CHJIBHO OCBETIIEH 3a CYeT Pas3iIoKeHnda TeMHOIBeT-
HEIX MEHEPAI0B u MuTeHcusHo# amsbmruzanun. [leexnr 37mecs 66T 00HAPYIHEH
B Tamenoll dparium mpoTomroder s3THX mopoa. OH CoOlep:RUTCS B BHE MEJKO
BKPANJIeHAOCTH B aCCONHALAE ¢ MOJXHOACHETOM, OPTATOM, TYPMalHHOM X IPO-
HITKaM CyIb(QHEIHON MHEHepalmsalWH, OPejCcTaBIeHHOH HHPHTOM, XAJIbBKO-
THPHUTOM, C(alepHTOM, rajeHuToM, nupporuaoM. Copepsanue meeaura B 30-
HAaX pacciaHOeBanms cradmipHO W He mpesmmaer 40 r/r.

Mmuepanorus meednTa. Hecmorps Ha OTHOCHTENBHO IIHPO-
HOE DPACHpOCTpaHEHHE IIeeINTA HA MECTOPOMIEHUH, OH PEIKO BCTpeTaeTcs
B BHUJE Xopomo ofpasoBaHEsx KpHeTaNnos. OUYeBHEIHO, TPUIHHONR 3TOTO ABIA-
€T MOPO3HOE BHIBETPHBAHWE, POAE KoToporo Oymer morazana mmxe. Jlygame
BCETO COXPAHAIOTCH MENKHe KDHUCTAMINKN I[IeeIUTa B XPYCTANEHOCHKX II0-
I0CTAX, UX pasmep oOwrgmo me mpeswrmaer 2—7 mM. HpaiiHe pefikum HaXogxm
KPHCTANNOB pasmepoM mo 2 cM mo juauasoit ocm. O6nmr mX, KaK UpaBmio,
H30METPUYHEIA, TabuTye TeTParoHATLHO-THTHPAMHIANLHEL. [onmomerpn-
UeCKUMH WAMEPEeHHAMY YCTAHOBIEHBL WeThIpe THmAa KoMOWHAUm# Tpameit
(pme. 66).

1) {011}, {114}, {122}, {131} — mambonee oOmuymas xomMOmHamus pidA
meenuTor (puc. 66, a);

2) {011}, {111}, {131}, — ramme joBonsHO OOnIHas KoMmOmHATEA
(pme. 66, 6, e);

3) {011}, {111}, {122}, {131}, {012}, {113} — peme BecTpevawMAACA
woMbuuanus (pme. 66, &, 2);

4) {011} — wpmeramisr, ofpasoBaHHEIE OffHON 2TOH (HopMOi, BCTpETeHHI
B OWHOUHLEX ciayuaax (pme. 66, 4).

HauGosee xopomo BHPaKEHHLIMH, TaOHTYCHHMEH BO BCeX KoMOmHATHAX
asaarores gopmsr {011} m {111}, rpasm npyrmx Qopm mMeOT MOTINHEHHOE
3HAYCHHE,

Yacro KpHCTANIE IMIETUTA HMEIOT MosamdaHoe cTpoeHme. OHm ABIAITCA
ka® Obr cybmapaiieTsHBIMI CPOCTKAMH MHOJKECTBA OJMHAKOBEX IO BEJHINHE
CyOMHIWBUIOB, OTKIOHAOIMUXCA APYT OT Ipyra Ges BHANMON 3AKOHOMEPHOCTH
Ha VLBl OT Heckoabpkux muuyr mo 1—2° (pme. 67). Berpedeno HECKOIBKO
npoitEmrop meenmra 1o (010), mmelomux, Tak e KAk W MOHOKPHUCTAIIEL,
AEOEDPAMUTATEHN Ta0uTyc, HO XaPAKTePUIYOIUXCHA BXOAAIMMMU yIIaMR
Ha T'pauax amoupamunsl. Beawumry yria ToYHO 3aMEpPUTH W3-3a HECOBepIIEH-
cTBa rpameit meposmos;xuo, rpybo ero mommo omenuts B 10°.
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Ha rpamax (011) kpucrannos meeauTa HepefKo 3aMeTHA 0U€HB TOHKAA I'y-
cTas npsAMOIMHeiHAS INTPUXOBKA, IPEMepHO napanexsaas pedpy (011) : (331).
JTa ITPEXOBKA HE CBABAHA CO CKYJIBNTYpaME| pOCTA TIpaHed, He 3aBH-
CHT OT HHX W KakK O cedeT BmOmHANbHEEA pucyHOK (pme. 68). Beposrtno,
OHA ABIAETCA MTPHXOBROH croabmenus. Hpome Hee Ha IpaHAX KPHCTAIIOB
IeeJnTa BCTPEYAETCA BHOMHANBHAS IITPAXOBKA pOCTA M INTPHXOBKA pAacT-
BODCHAA.

Bumumanseas mrTpmxoBka o0pasyercd COBOKYIHOCTBI) MHOKECTBEHHELIX
sunupayeii. Ha rpamax pmoupammuer (011} oma mapanmensra raaBHOM ocw,
Ha rpaaax ¢opm {122} m {111} mrpmxopxa mapannennsa pebpy (122) : (111).

Puc. 66. HpmeTamnan ImeeInTa H3 XPyCTATeHOCHHX KBADMEBRIX MM,

Wsygenne Bununrameil TpoBOKIOCH ¢ MOMOINBI0 MEKPOCKONA IPH KOCOM OCBe-
merun ¢ yBermgenumem go 150 pas. [To mampasienmio MTPUXOBKH BHIUHATIR
CIpYyHOUpoBank B Tpm THma (pme. 69).

Bununanu nepeoro Tuma Ha rpanax {011} mmeror dopMy Tpamenmil ¢ pesxo
BEIDAKEeHHEIM OCHOBaHHEM, HOTOpOE H 3amaeT HalUpapjleHHe INITPHUXOBKH HAa
aTmx rpamax. MuomecTBeHHOe pasBETHE BHOUHANEH 06ycaoBIMBAET YepemmT-
q4TOE CTPOGHHE CPAHH.

Bununanm sroporo tmma ma rpamsx {122} m {111} mmeror dopmy «mo0-
J09eR) ¢ Pe3KO BHIPAKeHHEIM «HOCHKOMY. (JCHOBaHIE (IO00YEK) HAPATLIENBHO
pebpy Mesmpy aTmMu rpamamu. HanpapieHHOCTh «HOCHKA» W IOMOYKE) Xa-
PaKkIepHa A Km0 u3 TpaHelr mpocroi dopmul. BummmEamm Ha rpaEAx
BepXHell MOXOBHHEL KPHCTAIIA 36PKATBHO WMONOOHE BANWHAJAM HA TPAHAX
HERHEH OJIOBHHEL

Bunuranm Tpersero Tmna Ha rpamax {131} B orimume oT pacecMOTPEHHEIX
BHIDa;KeHEl oueHb cHabo m me y Beex Hpumerammop. PopmMa HX KIMHOBHI-
Hasg, CTODOHH KIMHA NapanaexbHsl peGpam co cmesunmum rpamamm {011}
m {131}.

Obpamaer mHa cefd BHUMAHNE CHMMETPUA BHOUHATLHEX 00pazoBaHMIL.
Ecam BEOwHATHE HepBOTO W TPETLETO THIOB COOTBEICTBYIOT TETPaTOHATBHO-
MANAPAMEAATILHOMY BUJY CHMMETDHH HIeeIHTa W MOTYT OHTH BEIBEJEHEH C IIO-
MOIOBI0 COOTBETCTBYKIOHX €My DIEMEHTOB CHMMETDHH, TO DTOTO HENB3A CKa-
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3aTh 0 BHENHWHAAAX BTOPOTo THHA, TAK Kak [Ad MX BHBoja HeoOxommma wer-
BepHAA WHBEPCHOHHAA oCh, Mo}KHO TpeimoJ0/KHTHL, UT0 TAKOE OTKIOHEHHE
CHMMETDHH CKYNBOTYD POCTA OT CHMMETPHH KpHCTadla 00YCIOBJICHO Halo-
JKeHHeM aHOMANbLHONW CHMMETDHE MHHEPANH3YIIOel CPefs Ha PacTymul KpH-
CTAJLI.

Pme. 67. CyOnapammembmsiii cpocror  Pume. 68. IITpuxoBKa CHONBAEHHS, COKYmAS
KPHCTAIOB IIeeanTa (3a[HMIEHO Mar-  CKyJABNTYPY pocta, Ha rpamm {011} xpmeTampta
Huem), ¥Ysexr. 7. meennTa. Yseur. 100,

Iser mmeenmTa KeNTHH, OPAH/KEBO-/KEITEIA, KPaCHOBATO-OPAHKERHINL.
Kpynusie sepEa m KpueTaaisl He IPO3pavssl, WHOTAA cirabo IpocBeYmBAOT
no KpasM. Beawamma moxasaTens DpeNoOMIEHEA TOBOJABHO YCTOMIHBA: n,=
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Puc. 69, CxeMa ODHEHTHPOBKN CHYJIBOTYD poCTa HA

PAsIMUHKX TPAaHAX KPHCTAJUIA [Heennta (IPOBKITHA
HA TOPH3OHTANBAYI0 MI0CKOCTH).

=1.935, n,=1.918, n,—n,=0.017 (zoxasaTens npesomuenus maMeper B doc-
(opHEIX KHIKOCTAX B HaTpoBoM cBere ¢ TomocThio +0.002, Bermumua IBY-
npeNoMJIeHHA IpoBepena KomuercaropoM Bepexra). ¥Yaensnwii Bec, ompejenen-
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HELY M8 MEKpoHaBecku B Tpyboure, pasem 6.07+0.01. Cpemmsas TBepmocTs,
u3MEPeHHAsA ¢ mMOMOMBI0 MurpoTBepmomerpa [IMT-3, cocrasasier 330 wI'/mm?,
B mepecueTe Ha mecarubanapuyio mraay Mooca — 4.5, B mepecueTe Ha nATHAN-
natubanneryo mrany Xpymesa — 4.7. PeHTreHOCprRTypﬂma aHANIN3 HmOKa-
3LIBAET IOJHYIO HII;BHTH‘]HOCTB HCCIeNOBaAHHERLX 061]&3]103 C 39TAIOHHBIM INe-
exurom u3 cnpasounmka B. . Mmxeesa (1957).°

XHUMHYECKHIl COCTAB MIEENNTa M3 IMeednT-KalbIETOBOTO IIPOMKEAKA O/m-
30K K TeopermaecroMy (B Bec. o): WO, — 80.50, CaO — 19.50, SrO — 0.02,
TiO, — 0.01, 2TR,05 — 0.19, cymma 100.22 (xuMmko-amamurmaeckas mabo-
paropusa Ureraryra reonornm Hovu ¢unmama AH CCCP, amanurux JI. I1. Ilas-
mos). Obpamtaer ma cebs BHEMAHEE JOBOJNBHOC BHCOKOE CONEP/KAHOE AKIEC-
COPHHIX DeIKHX 3eMeilb, COCTaB 'KOTOPHX (B IpOIEHTaX OT CyMMsl §e3 mrrpus)
II0 JIAHHBIM PEHTTEHO-CIERTPAJIBLHOr0 anannza cuaenywommi (ananunrnk P, JI. Ba-
punckmit, UMTPD):La — 4.4, Ce — 24.8, Pr— 7.2, Nd — 26.9, Sm — 12.2,
Eu—6.5, Gd—9.3, Th—1.6, Dy —4.0, Ho— 0.3, Er — 1.6, Tu—0.3,
Yb — 0.7, Lu — 0. 3.

ﬂOJIyROJIH‘IeGTBEHHHMH GHC}\TPBJI]JH]JIMB aHﬂJIE:iElMH mecTH oﬁpaau()B
obmapy:xeunl Murpompmmec: (B 05): Y — 0.1, Si mw Mg — corsie momm, Al,
Fe, -Mn m Cu — ThicHYHEIE 0.

O remesmce meenumTonpoaBIenui. [rg Becex meenn-
ronposgsnenuit HomnMCKoOTo yalla xapakTepHua oTYeTIHBasg NPOCTPAHCTBEHHASA
CBA3b ¢ MacCcmBaMm TIPAHATOMIOB, MOJBEPTaBIIEXCA B TeDIUHCKHE HTAIE
AHTEHCHBHON I'HPOTePMAILHO-METACOMATHYCCKOI nmepepaboTre u xaparrepn-
3YVIOIIEXCHA MOBRIIOIEHHBIM COMepiraHmeM HaJ0KeHHOTI'0 aKIeCCOpPHOTO IeejimTa.
JTa 3aKOHOMEPHOCTH IO3BONAET Mo aHamorum ¢ ToproBcro-MamomaroRCKHM
Y3J10M TPEeNm00RATE, UTO MCTOYHHKOM BOJbppaMa, METAIIEM MeTaMopdo-
TeHHEIE THAPOTEPMATHHEIE DACTBOPEL, CIYKUIA METaCOMATHIECKA H3MEHEHHbIE
TPAHETOUIHL.

Ileperoc BoabpamMa W KPHCTANIH3ANES IIEENHTa TPOWCXONEIN B IIe-
aounoi cpeme. Ha 9To yRaswBaeT XxapakTep BANWHAJIBHEEX CKYIBOTYD Ha KpH-
cTaJnax KBapma, POCHINX OJHOBPEMEHHO HIHE IOYTHE OJHOBPEMEHHO € KpPH-
crajaamMm Imeenmra. OHEH HecyT MCHIIOUHETENIBHO BUNWHAJH TEPBOI0 Kalb-
Gomcroro Tmma, ofpasoBanme KOTOpHIX, Kak maBecTHO (BykamoB, Hapsakmna,
1968), cemmgereancTByeT © IHemodmHoil Mumepamoobpasyiomeir cpese. Boxee
MO3[(HEE, TeM TIeeNuT, KPHCTAMLIE KBapia, Haobopor, 06pasoBaluch B KHCIOH
cpefie, KOTOpasg ONpeAelsia WHTEHCWBHOE TPABIEHWe KPHCTAIIOB IHEeIuTa.
Temmeparypa meeanToo0pasyomux pacTBOPOB, 10 AAHHLIM IOMOTEHE3ANWH
rasoBO-KAIKAX KPHCTANI0B B KBapre, — oxono 120—140° C. Bpemsa dop-
MHPOBAaHHA MHHJI, OJHOTHIIHBEIX C HHSROTeMOepaTypPHBMA meenn’rconepma-
IMUME, ONPEAenseTcs Mo axyasapy, CepunuTy, MyCKoBuTy  daoromuTy B 240—
260 mam ger. 9TO COOTBETCTBYET BPEMEHH PETHOHAIBHOTO PA3BHTHA IIPO-
[ECCOB OKBAPIEBAHHA, a II0 CPaBHeHWIO ¢ TOPTOBCKEM MeCTODOKIEHHEM
YKIAAEBAETCA B OTPE30K BPEMEHH MemmTy Oepmii-IeelWTOBOE M aliKHHHUTO-
Boit crapmsivm. CleyloBATeNbHO, KPHCTANIMW3aTwsA IIeelWTa B HE3KOTEMIEpa-
TYPHBIX KEJIaX HPOHCXOMANA HECKOJIbKO mozke, eM Ha ToproBckoM Mecro-
posieHnm, HO B mpefenax obmero maATepBana (OPMEPOBAHHA €ro MHOTOCTa-

nuiHON MEHEeDaNu3amud. |

Homumexnit y3en, mo nmMeOIuMCA [aHHEIM, IPENCTaBIACTCA NEPCIEK-
THBHEM i oOmapyemus Goliee KPYUHKIX, 9eM W3BECTHEE, MPOABIEHMI
Boasdpama. HambGonee mmrepecHmMm, TPeOYIOIIUMHA AETAIBHHIX HMCCIE0BA-
HOW, O COBOKYIHOCTH NDPH3HAKOB MOMKHO CYUTATH DH[0- W DK30KOHTAKTOBHIE
sousl Mangmuexoro, Xaranamba-Jlamamacroro m Baarspekoro rpaEnToOR{HEX
MaCCHBOB.
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I'IABA V

BOJIb®PAMOBAA MHWHEPAJIM3ALNA
HOJAPHOTO VYPAJA

BonpdpavoBaa MUHEDAIMBANESA, IPEJCTABIEHHAA NOPEHMYIIECTBEHHO
IIeeJIATOM, HOBOIBHO xapakTepHa maus Ilonaproro Vpama, Illeeant BeTpeua-
eTcd KaK B HTOTeHHKIX INPOABJICHHAX, TAK W B AlJKNBUAILHLEIX OTJOMEHMAX.

ITo umeromuMes cBefeHmEAM, HanGOIEe TACTO BOABYPAM BCTpEUAETCA B Py-
fax MonunbJeHOBEIX MECTOPOEJSHHA M PYAOUPOSBIEHHN THIPOTEPMAalbHOr0
regesuca (pume. 70). Hessicoxme comepsammsa Boas(paMa yIaBIHBAITCH

Puc, 70, Cxema pasmemennsa Boabdpamonpoaenenuii Ha [TomapronM
Ypade.

1 — ROpPEHHHE; 2 — DPOCCHUIHEE,

¢ TIOMOIIBI0 XWMHUIECKHX W CIEKTPAJIBHHX aHajim30B B pymgax Xapbeiickoro,
Xanmefickoro, Hemyp-IOranckoro, Canp-Tannbmiickoro, TaasGeii-Illopekoro
H OPYyTAX MECTOPORJACHHN W DYMONPOABIEHUA B TeCHOH BPEMEHHOH W IIpOCT-
paHCTBeHHOH cBA3W ¢ MoimbGnenom. BeckMma xapaxTepHo HPHCYTCTBHEE BOJb(-
paMa B MeTacoMaTH9ecKHEX ixene3nHX pymax IOms-fIrmacKOTO M pemKOMETa b-
mux pyfax Tai-Heyckoro Mecrtoposkmenmii. Hesricoxme cofepixaums €ro
He W3MEHAIOT NPOMHBIIIEHHEYIO0 CHeNHANH3ANHI0 MecToposnenmi, Ho B IOHB-
ArmaeroM MeCTOPOKIEHAN BIOJHE TOCTATOUHE [iIA ofecmeTenus ecTecTBEHHBIX
TNeTAPYIOMEX N00aBOK K JKETE3HEIM DPYIaM.

B pymax mepedmcileHERX MeCTOPOKIEHUN M PYLONPOSBIeHM B 00JbmEH-
CTBE cIydaeB He YCTAHOBIEHHE MHHEpadbHEE (opMer Boabgpama. Ilpm gerans-
HEIX MHHEPaJoTHYeCKHX MCCAeIOBAHMAX WHOTA oOHADY/KUEBAETCA TOHHAA
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BKPameHHOCTh meennTa B moaubnenure. Jlumn B Xap6GeiickoM MonmberoBoM
MeCTOPOMRAeHNE BoAb{paM yCTaHOBIEH B (opMe AOBOJIBHO IIMPOKO PacIpoct-
PAHEHHOTO IeeJuTa, HAXOAAMETOCA B TECHOH ACCONUANHE ¢ MOTHOTEHHETOM.

EecrecTrenno, aro TecHAsA CBA3L MOIUOIEHA W BONB{paMa CBUIETENLCTBYET,
¢ OJIHOH CTOPOHEI, 0 TEHETHYECKOH CBABH WX C OJHHM H TeM jKe DPYHLOHOCHEIM
HCTOYHWKOM, a ¢ [JpYyLoil — Ipegompefesanwaa COBMECTHOE TPOCTPAHCTBEHHOE
pasMeleHEme RaK MOamOAeHOBRIX, TaK W BONb(PPAMOBEIX DPYHOIPOABICHUI.
Ilo sroit mpuumme BOXbBYPaMOBOE OpPYHeHEeHHE COCPEJOTOYCHO B Hpeaenax
Bocrounoii cypsMARO-CBHHIIOBO-MOIHEOACHOBOA MeTalmorenndeckoit sousr (Hs-
poseiickaa momaona). OmHa coBmamaer B mpocrpaHeTse ¢ Ilonapro-Y panrberum
AHTHRINHATBHEM TOAHATHEM, CIOKEHHBIM TOOPIOBHKCKEME BYIKAHOTEHHEIMI
¥ TePPUTEHHHLIMH TOJIIAMH, WHTDY/IHPOBAHHKIME DPaHHEODJOBHKCKUMI Kajme-
BuiMy rpaEmTamu. C HAME, IO MMEOIUMCH CBEIEHHAM, TeHETHICCKH CBA3AHBI
MoaubieH, Bonb(paM, CBEHEIN, IUHK H CYPbMA.

B aroii ke ofnacTH weenuT ofHApY;KHBaeTCA B aNINBHAIBHHX OTI0/Ke-
auax. Jlumb Ha BoCTOHE Opeodnl POCCHIMHOTO IMeeNHTa BRIXOIAT 34 TpPeJlelIsl
BocTounolt ¢ypBMAHO-CBUHIIOBO-MOMIO/1eHOBOH MeTaNI0reHIIecKoll 30Hb, IT0
00BACHAESTCA HEPEOTIOKEHNEM €70 PeKaMil, MePeCceKalIEMY B MNPOTHOM Ha-
npagieHun ILIomans aToil 3oHH, llleeqnmT anech yCTAHOBIEH He TOJBKO B COB-
PEMEHHHIX QJIIOBHAJBHHEX OTIOKeHHAX, B 00meM XapakTepH3yOMUXCH
00BYHO HEBRICOKMMHE €T0 CONEP/RaHmsAME, HO W B I0PCKUX TOAMAX, morpeben-
HBIX OO PBIXJBIM IOKPOBOM.

IOpckue sonpppamomocusie mecknm oGHADY/KEHBI TOKA B  eAHHCTBEHHOM
caydae, B HipkHeM Tedenme pex B. mw M. Xammeit. Opmaxo He HCKII0YEHO,
9T0 [OCTATOYHO BHICOKHE coflep:kammsa Bolb(ppama mpm OGoxbimolt MomHOCTH
norpeGeHHBIX pocchimeir MoryT mpemcraBiaaTe Ha I[lomsprom Ypame ropasmo
Oonpimmumit MHTEpec, 9eM SHIOTeHHEE ODPOABICHHA Bodb(paMa TIHIPOTEPMAb-
HOTO TeHesmca,

[Tpu meramsmom uaysemmm Teppuropum [lonapHoro Ypama Bce Tame yja-
eTcsi YCTAHABJIHBATH MOPOCTPAHCTBEHHYI0 CBA3L COBPEMEHHBIX POCCHIIHEIX
CHOIIEHWH IMeeTUTa ¢ KANHeBHIMH T'DAHUTAMHE MeTacoMaTHIeCKOTO T'eHesmca,
HOTOPBIE JIORAIM30BAHBI BIOIbB I‘JI}’GE[HHHX IIBOB, MOOICPEYHBIX K TJaBHBIM
crpyrrypaM Ilonspraoro Vpana. Brasnennsie B all0OBHATBHEX OTIOMKEHHAX
OPEeOBl PACTIPOCTPAHEHHSA IIeeJUTa B TAKWX palioHAX TePPUTOPHAIBLHO CBA-
BAHEL ¢ 00ACTAMA Pa3BUTHsA HePACTICHOHHAEX KeMOpHACKO-PaHHEODOBHKCKHEX
TEPPUTEHHBIX OT/OKEeHHH OPAHICKOH CBHUTH, KApOOHATHOCTH KOTOPHIX MOTJIA
ofecrmegnTs 6JIaI‘O]IPHHTHHe VCJOBHA OJd Pa3BHTHA IIeeJHTOHOCHBIX CHAPDHOB
BHOMbL YKASAHHHIX TIyOWMHHEIX pasiomoB. Bee aTo 3acraBiger moJaraTh, 4TO
ua Ilonapuom Vpane ne oleHeHa BeckMa BAKHAS PONE BONBYPAMOBEIX IIpO-
SIBJIEHHMIT METACOMATHYECKOr0 TreHe3uca, KOTOPHE, MMO-BHIAMMOMY, SABIAIHCH
I'TAaBHBIMH WCTOIHHAKAMH DOCTYIVIEHHA II€eNHTAa HAK B COBPeMEHHBIE aJJII0-
BHANBHEIE OTIO;KEHHA, TAK W B TONIA TECKOB HPCKOI0 BPEMEHH.

XAPBEHMCKOE BOJb®PAM-MOJHBIEHOBOE
MECTOPORIEHHE

Xap6eiickoe Bonbdpam-monubrenosoe MecToposaenne oTkpuTo B 1944 r.
I'. II. Codpororsiv m B pmampHeimem wusyganock 1. JI. Comomeitumron,
B. A. Backmaeim, A. K. ITonarosemm, C. C. Wsanossm, II. E. Jlancrmasim,
A. A. IOcynosrm, B. B. Bapanosckum, B. H. Oxoraukosum, T. A. Q@omu-
9eHKO H Ap.

C moBepXHOCTH MECTOPO/RIeHHE Pa3BeJaHO KaHaBaMu W IIypdamm, Iiay-
6ORHB TOPH30HTH HM3Y9IeHLI INTOJLHAMHA ¢ KOMIJEKCOM [PDYTHX DOT3eMHBIX
ropaelX BHPaboTOR W CKBayRUH, CRHIETETBCTBYIOMEX 00 yBeNWYeHUH OpyHe-
menns ¢ Taybmaoi. [Ipoiigensl IBe maxTH C CHCTEMOH TOPH3OHTAIbHBIX Iop-
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HBIX BEIPA0OTOK, HWEe KOTODHIX CKBAKHHAMH BCKPHITA 30HA PAa3BHTHA «Cle-
OBIX» PyAHBIX EmI. OXHAKO AETaAbHO H3Y9eHH TOJBRO LEHTPAJBHAS W HOT0-
samapmasg YacTw pymuoro mouA. (eBepo-BoCTOMHEND (IIaHN MECTOPOIAEHHA
caal0 mceleOBAH KAK ¢ MOBEPXHOCTH, TaK M HA TayOmHY.

TEOJOIUYECKAA HO3HINA
U CIPYKTYPA PYJHOI'0 IIOJHA

O0mana reonormyeckan mosumma XapOefickoro Boabdpam-MonuOIeHOBOTO
MECTOPORASHAS OMPeeJAeTCA IPUYPOILHHOCTEIO eT0 K 1oapHo-Y paabcroMy
AHTHKIMHAILHOMY IOJHATHIO, CJIOKEHHOMY PAasHOODpAa3HEIM II0 COCTABY
AOOPHOBHKCKEM KOMIIEKCOM TOpHEIX mopoja. B aroil crpywrype XapOeiickoe
pygHoe mone sABiaserca ¢parmenrtom Haporelickoil CypbMAHO-CBHHIIOBO-MO-
nuboeHOBOH MeTANTOreHHIECKOH MOJ30HK, BHTAHYTOH B CEBEPO-BOCTOUHOM
HANPARIeHNH BIOJAL HOJOCH PACHPOCTPAHEHUA JHOPUTOR, TPAHMTOR W IIATHO-
Kaaz-aMpuboI0oBEX oOpTorseiicor mo gmopmram. [lociejHume B I0MHON YACTH
ITonapmo-Y panbCKOr0 AHTHRIRHAIBHOIO TOMHATHA ONPEEISII0T MPOCTPAHCT-
BEHHO® pasMemeHue GOIBIIMHCTBA MOJUOIEHOBHIX MECTODOMKIEHHN U BOIbH-
pamonpospienmii. B monmmax pex B. Xammes m B. Xapbea pacmomosxenst
X anmeiicroe, Banba-lOrarckoe, Xap6eiickoe Boasppam-monunbrenosse Mecro-
POMIEHEA W MHOMKECTBO MEIKHEX DYNOIPOABIGHHI, COCTABIAIINHX CEBEPO-
BOCTOYHYI0 OPHEHTHDOBAHHYI0 BOJIb(pam-MoambIeHoByH0 pynEyi 30HY. Ce-
BepHAA YACTh ee mpepcTasiena XapOeickuMm pygHEIM mOTeM.

B caomennn XapOefickoro pyguoro moaa (pme. 71) mpuammaior yuacrme
BYJKAHOTEHHEIE MeTAMOP(PHI0BAHHEIE TOMIIHA IMO3THEIPOTEDO30IMCHO-KReMOpmii-
CKOM HApOBeiicKoll CBUTH 1 Bajeralonjye BHINE TepPHTEHHEES HepacLIeHeHHke
KeMOpHIACKO-HERHEOPIOBIKCKYE OTJIO/KEHHA OPAHTCKo# cBUTH. WHTpysneHEe
OpOABIEHAS IIPEJCTABIEHB METAMOD(OH30BAHHEME AHOPATAME, MHKDORIAHO-
BHIMA ¥ MHUKDONETMATHTOBHIMHE rpaumTamu. OHE CODPOBOKIAWNTCSA PABHO-
06pa3HEM JailKOBEIM KOMILIEKCOM, B COCTABe KOTODOTO BEITENANTCA Tabbpo-
pmabas3sl @ mmabassr, THOPHT-AINIHTH, KBApIeBle TOPHUPH ® RepaToPupH.

Ilosguenporeposoiicko-veMOpuitckne 00pasoBaHEA NPEJCTABICHE B3eje-
HEIME XJIOPHTOBHIMEH B aM(puOO0J-XJ0PHATOBEIMA BYJIKAHOTEHHEIME CJAHIAMHE,
B KOTOPHK COXpaHHJIHCB JHH3BL I Y‘IaGTI{H AHOE3MTOBEX M INarHOKIa30BRIX
nopdmpurop. K samany m ceBepo-3amafy yBeAWIWBAETCA KOIWIECTBO mOpdu-
PHTOB 3a CUET COKpaNIeHHs DPOJK XJIOPUTOBHX clanmeB. HApoBeiickas crmTa
npuobperaer 06amK HOPMATBHON BYIKaHOTEHHOM TONIMH, B BEePXHEH wacTH
paspesa KOTOPOI MOABIAIOTCA FAINTOBEE HOPYHPUTE B TATAPHTOBEE TOPHUPEHL.
K Bocrory, naolopor, yBeI@YuBaeTcs CTEIEHL H3MEHEHHS BYTKAHHTOR;
moABIANTCA HX aMmpuboamsupoBaHHke pasHOCTH W 3aTeM aM{puOOIMTEL.

IMepeumciaeHabe OTIOMKEHAA CAATAIOT AXpa ¢yOMepHAMOHAIBHO BETAHYTHIX
AHTHKIMHATLHBIX CTPYKTYD ¥ HOTOMY OOKTHO HAXOTATCA B CIOYKHBIX B3aMMO-
OTHOMMEHUAX C PasHOOODASHBEIMA MHTPY3HBHKEIME HpOABACHUAMN. B RPHIBAX
aETHRIMHATCH 3a7eranT yIHCTHE i YIAHCTO-TPadUTOMIHEe CIAHIOH, IOIH-
MHKTOBBHIE B KBAapPIEBRIE MBTﬂMOp(I)HE.OBaHH'BIE NeCYaHAKH W GEPHEHT-RB&PEG-
BHE CIAHIE OPAHTCKOW CBUTHL. TolMa XapaKkTepm3yeTcs TacTol Iepeme-
AACMOCTLIO CIIOEB, CPeId ROTOPHIX HAGMIOTAOTCH MpaMOphl @ MPaMODPH30BAH-
HEI€ H3BECTHAKH, 3ajeraimue IPeHMyMmecTBEHHO B HIDKHEHR JacTH paspesa
CBUTH. 37ech e Hepenro nabmofaercsa mepecianBanme 3eIeAHX BYIKAHOTOH-
HEIX CJAHIEB € Je;KAOIEMHA BHIIe YTIAHCTO-IPadUTORTHEIME, COPHOET-XI0PH-
TOBEIMH ¥ CEPHIAT-XJIOPHT-KBADIEBLIMA CIAHIAMH,

Hauboxee mocroBepuiie B3aWMOOTHOIEHAA MEKNY HADOBEHCKON W OPAHT-
croif ceuramm mabmopmawresa sauajnee Xapbeiickoro pyIHOTO mOIA, B HONAHE
py4. Hyss-mop. 3peck BYJIRAHOTEHHEIl KOMIVIEKC HAPOBEHCKONE GBHTHL Iepe-
KPHBAeTCA KOHTIOMEpaTamm Ga3albHEIX CI0EB OPAHTCHON CBHTH, BEIIIE KO-
TOPHIX PA3BUTHL YIIHCTHE W CePUIHUT-KBAPIEBHE CIaHNE. B raibrax KOHINIO-

9 MerannoreHnuecknii ovepi 129



i

Vv V]9
L-"w
[ =1
[---]12

7|13

[l

Pme. 71. Cxemarmueckan reonormseckas xapra Xapbeickoro BoabdpaM-MoAnGIeHOBOTO
mecToposkgenna. Cocrapmena mo matepuanam A. K. [lonaxosa, II. E. Jlanernra, C, C. Hea-
mosa, B, H, Oxorauxosa n T. A, Qommuernro,

1 — pynHas 50HA, 2 — REapO-MeemmT-MONuOfSHETORHE W KEAPI-MOIHOIEHNT-XaAbROTMPHTOREE FEIH,
3 — CHADHH C XaUbKOIMPHTOM U PAJEHNTOM; 4 — Iaarmokjas-aM(ubonoBse rHelicnl no gwopnram; § —
HBapuephie 1opups; 6 — Mualask KENBHBIE, ¥ — TPAHHTH MEKDOOErMATHTOBEE; & — CIAHIE BYJIKAHO-
TeHHBE, aMm(pAiomsupoBanbe; ¥ — NopQUDPHTEL AHAEZNTOBBIE, MAOMEHeHHBIE, 10 — CHIAHIB VIUIMCTHE H
rpafurongabe; 11 — caaBNB KBAPI-CEPHINTOBLE;, 12 — [eCYAHHKHN DPACCIAHIOBAHHHE, CePHIHTHIMPO-
BAHHEES, 13 — NHSTIOHKTHBHEE HaDYIDeHHA; 14 — rpaHMOel  30H; 15 — YeTBepTHYHAHE OTJI0/HEHHA;
Pt;—Cmnr — HApobelickas c¢BuTa; Om—0O0,0T — opaETcKas cBuTa. [ — 30HA pasBuTUA [HPPOTHH-
MmeeINT-MOAR0IeHHTORON MEHEDAIHBAIHA «TYPMAINHOROTOR HETepEaja pamueit cragnm; IT — aona pas-
BATHA XaJbKOUMPIT-INPPOTHH-MOTHOAeHNTOBOR MIHe DATMBAINNT (MOJHOAEENTOBOTO» WHIEDBANA PaHbeit
cragan; JIIl — soHa pasBUTHA MOMMOIEEUT-TUPROTHHE-CHAIEPHT-XAIBKOIHPUTOBON MHHEDAIHSATHN
«THPPOTHH-XAAEKOIUPUTOBOTO: HHTepBanay pandeil cragmy; 1V — 30HA DASBUTHA rajeHUT-XalbHOOHPH-
TOBOI MEHEDAIHBAUWH NosmHell cTamum.




MEpATOB YCTAHOBIEHH pasHoobpasuiie adpyswBHBEIE MOPOXBI, B TOM YUCIEe
7 DOPOJH JIaB KHUCJIOT'0 COCTaBa, CXO/HEE I0 MUHEPAIbHOMY COCTABY U ODIHKY
¢ HIKENEMKAMHEMU OTIOMeHIAMA HAPOBEHCKON CBHTEL.
Tatanmoma 28
Xuvmdecknii cocTaB IIaIHOKIaz-aM(nOOIOBHX THEHCOB MECTOPOEACHHA

IInaruornas-aMmpuionossie reeficosl
Ok XJI0pRTUSUIO- Hpapaepstit
RHCABL | gypapiiopaHHEE | BAHHEE H MYCKO- | MejlamorpaTopse | CPEMHEEe M3 BCEX aHopaT
(n=10) BHETASHPORAHAKE (n=28) THIIOB mo P, aan
(n=12) (n=30)
8i0, 62.50 57.20 54.02 57.90 58.90
TiO, 0.83 0.77 0.87 0.82 0.76
Al,Oq 16.78 18.49 18.71 17.99 16.47
Fe 04 3.1 4,39 6.64 4,71 2.89
FeO 2.78 2.50 2.64 2.64 4.04
MnO 0.07 0.13 0.10 0.10 0.12
MgO 211 3.06 3:5h 2.54 3.57
Ca0 3.72 4.00 6.24 4.98 6.14
Na,0 3.52 4.21 3.08 3.60 3.46
K0 2.30 2.64 2.50 2.48 241
P,0, 0.22 - 0.22 0.28 0.24 0.27
M. o o, 2.00 2.00 1.50 2.00 1.27
Cymma % 99,94 99.61 99.93 100.00
TTetpoxumMieckite KoaddmumenTss
a 444 13.5 11.3 12.2 10.8
[ 4.6 4.9 7.8 6.4 5.8
b 11.6 13.9 154 11.7 14.5
s T2T 67.7 65.8 69.7 68.9
a’ 22.7 14.2 - 3.7 e
(3 - — 2.4 -- 12.5
' 46.4 46.7 97.5 58.3 44,7
m' 30,9 39.1 40.1 38.0 42.8
n 70.0 70.8 64.9 68.2 71.8
] 22.6 28.4 39.6 35.6 17.3
i1 0.96 1.05 1.22 1.04 1.0
Q --18.6 +3.5 +16.3 -+20.3 +10.4
ale 2.4 2.7 1.4 1.6 2.25

IIpgimeganne Avanuss cienans B xnMnaboparopmn HHUB rombnHaTa «BODKYTYrOdb).

Keapu-monubpenutopsie :xmabl XapOellcKoro MeCTODORICHHS 3aJIeraior
cpein WiIaruoKaas-aMpubGoNIuTOREX THEIICOB, KOTOPHMHE CI0KeHa cyOMepumo-
HalbHO OpEEHTEPOBaHHaH momoca, OKaiMIeHHAasR B'yJIRaHOI‘EHHHMH CJIaHIIanM;,
MIupuna ee (puc. 71) ma mosepxmoctn komedmeres or 700 M B I0MKHOH JacTH
onomanu pynaoro moag mo 200 m B merTpansHoil m o 100 m B ceBepHoii.
K wucroram pye. MonmbrenmToBoro THECH ITOCTEIEHHO BHKIMHUBAIOTCA.
B pape ofuaskenmil yeTaHaBIMBAETCA HPYNTHBHEIN XapakTep KOHTAKTA MEHRIY
ruEedcaMm o BMEIIAIMHMHA MX BYJIHaHOTEHHBIMH CIaHmaMiu mpu DﬁIIJ‘EM co-
TIAaCHOM HPOCTHP&HHH TeX M JPpyrax. BMBGTG cC TeM B THelcax Hﬂﬁﬂ]ﬁ,‘]aI{)TGﬁ
nepexonnr 0T 60.]'16‘8 H3MeHEHHKX K MEHEee H3MeHEHHBIM HX pasn()(:’rm\[ BILTOTH
/10 TOPHEIX IIOPOJ, COOTBETCTBYIOMUX THEHCHPUIEPOBAHHEIM KBAPIEBHIM TiH0-
puTaM. 9TH cBejeHHmA HaPAAY ¢ Habmwpjaomeiics THOHIEOMOP(HHO3ePHUCTOH
CTPYHKTYDOH, COXPAHHBINENCH HA OTAGNLHBIX yYacTKAX B KBAPIEBHN AWOpPHE-
Tax, CBHIETEALCTBYIOT 0 OBUIION WHTPY3WBHOU mpmpoje miarmokaas-amdumbo-
JOBBIX I‘HEﬁGOB, qT0o HOJITBB]JH\"I[&ETGH aganm3oM HMX XHMWYEeCHOTo COCTaBa,
peizonuaennoro H. M. Hopoueroii (tabn. 28). [To ee janmsvM, XuMadeckuil cocTan
nnarmokaas-ampubonosrx rreiicor Xapbeiickoro pynmoro mois obHapyiHm-
BaeT OPHHNUNEAJLHOE CXOACTBO ¢ KBapresmmu muopmrtamm 1o P. [ledm.
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Opnaro Tam:;xe O0YEBUIHEI BTODHIHEIE MeTaMOp(UIECKHe MPOIECCH, BHp&BHB~
IIgecs B YBeIHYEHUW KOJMIECTBA INEA09eH W HKPEMHEKHCIOTHL.

IIpeobpasoBanue KBAapUEBHIX [HOPUTOR B INIATHOKIAS- amclmﬁouonue
raeficer, mo mMueEmi ['. I Coppomona, cBa3aHo ¢ mocaeRymoIuM BHEIDPEHASM
MukporamHoBrx Tpamurop. B. H. Oxormukos monaraer, 49ro KBapIleBbie
JAWOPWTH BHEAPANNCH BROJNB TIYOWHHOH pacciaabnenHofl 30HH (¢MareHTHTO-
BOIO Pa3yioMa»), Opelonpefle]uBlIedl PAasBHTHe B HUX NEPBHYHON THHEOHHONR
mONOCYaTOCTH, YTPHPOBAHHONW NOCHEHYIOMEH [IeATeNbHOCTHI) TEPMAIBHEIX
MeTaMOPPH3YIOMEX PACTEOPOB €IMe 0 HHBeKIHH IPAHHTOB.

Haganbusie ¢assl maMeHEeHHA KBapIeBHIX AHOPHTOB XaPAKTEPH30BAIKCH
ux waraxnzasoMm. llosske pasBHBANTCHT TPAHYIAMEAS, anpdUTH3ANUA T ORBAp-
uesanwe. IlapammenbHo ¢ rpamyaanueil TOMeBHX IMNATOB HEpPBHIHASA Oypas
poroBas oOMaHKA 3aMeIaeTcd AKTHHOIUTOM. PasBHTHe BTOPHYHOrO arnOmTa
u Kpapoa HepegKo BHpakaeTCA B HKOPPo3um mopdupobracT NIATHORIAZA
u ofpasoBanmm B HHX KBapn-alb0uroBRIx mposkuakoB. [lamee, B mepmof
$opMEpOBARNA PYLHOH MEHePATH3AMUT, y3Ke HAMEHEHHEe I TOTePABIINE CBOM
mepBOHAYAMLHEI COCTAR KBAPIEBHE JAHOPUTHE IOJBEPLIHCH IIPOOECCAM BIIH-
TOTH3ANAN, MYCKOBHUTH3ANMNH, XJIODHTH3ANWEA W OKOHIATENbHO mMpmobpenm
CJOAQHIPBATYI0 TERCTYPY M MeIaHOKpAaToBH obnuk. Jlmms cpemm reiikorpa-
TOBHX TLIarMOKIa3-aMPuOOTHTOBEX THEHCOB MeCTAMH COXPAHMIHCH DEIMKTO-
BHIE YYACTKA ITEPBUYHOE .THAHW, obxagaoiieil TEnEAROMOPPHOICPHECTOMR
CTPYKTYpPOH, THOWYHOH AJNA KBAPIEBLHIX JHOPDHTOB.

MenagoKRpaToBHE PA3HOCTH MIATHOKIA3-aMpuOOIOBHIX THEHCOB mpmypo-
YeHK K B0HAM CHIBHOTO paccaaHnesanmda. OxkBaproBannkle THeics Oomee
OORIYHHE IS yYaCTHKOB PAIBUTHA KBAPHEBEIX KW ¥ COMPOBOKTAIOMEX HX
30H XOpPONIO BHP/KEHHOH TI'HEHCOBOH MONOCIATOCTH, Hepeiko oOpasyomei
MelRzme TOQPEPOBAHHER CHIATKM.

B zamajumoii wacrm XapOeiickoro pyAHOro mOJA ILIATHOKIA3-aMpubo-
JIOBEI¢ THEHCH ROHTAKTHPYOT ¢ MEOKDORIHHOBHIMA H MHRPOTErMaTHTOBLIMHI
TpaHATAME, anoQU3H KOTOPHX H OTHeIbHEIE Tela 3aXOIAT B IoJe Pa3BHTHA
rreficos. Xapbefickag coraacHAS WATPYSHUS MAKPOKIWMHOBHEX TPAHUTOB Pac-
WONO/KeAa B 30He Mepecedends ocell CcyOMepHIHOHANBHOW H MONepedHoi
K Heil cyO0mmpoTHO# ANTHRIMHATBHHEX CRIATOK. HPYIHO3eDHHCTHE DO3OBLIE
HIH CEPO-PO30BEE MOKPOKIMHOBBIE TPDAHHTEL MACCHBHOH, pejxe HOX0CYIATOH
TEKCTYPH PACHONOREHE B ARpe HHTPYSHE. Bokpyr HEX, TIaBHHM o0pasoM
BlOAL Bocrougoi mepmdepmm, ma mupuay 100—500 M, pasBuTH IUIOTHE,
MACCHBHBIE, CEPHE WM PO30BATO-CEPHE MHKPOMETMATUTOBEE I MEJIKO3ePHH-
¢Thie TpaHETH. MEKDOKIHHOBEE H MEKDONEIMATHTOBHIE TPAHUTH CBA3AHEL
mocTeneHHKIME HepexomaMu. BuecTe ¢ TeM B pame paitonos [loaaproro Ypana
MEKPOIerMATHTOBEE TPAHUTH HATPYSEDPYIT MHKPOKJMHOBEE KDYIHO3EeDHH-
CTHIE TPDAHUATHEL H COAED:HAT KCeHOJHUTHEI NOCHEIHEX. Hocsenunram CBHIETEILCT~
BoM mx Gosiee mO3MHETO CTAHOBNCHHUA SBIALTCA TAK/KE TMOBHINEHHAA KATHEBAA
meaogrocTs mw Gonbmoi (90°) yrox 2V Murpormtmaa.

Xumuuecknii cocras rpaEnToB (B %)

@ = o
o EE (o L Ha= Looa
Eiis  ERS Ecos  EES
o ayg =28 . ieRt=] sSE .
ESSS  E54, EE52  E34,
xgEM R £ 8 Hpe HEgk
8.3’: s nu%bf“ & (- e guﬁbf
EREm  E@sg gﬁﬁm E288
= . =i =0 =T =]
g:;%c:. B ES HEEa S83%
Si0, 75.58 74.50 Ca0Q 0.56 0.70
Al O, 16.30 13.06 Na,O 2.93 3.46
Foldy, — 2.39 K, 3.49 5.08
FeO . 0.90 1.23 P04 0.06 Ci.
MnO Ci. 0.071 IL o. o, 0.68 0.13
MgO 0.43 0.32 b . 100.93 100.94
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B ornmume 0T KPYHHO3ePHUCTHX MEKDOKIMHOBHX I'DAHUTOB MHKDPORIHH .

MEKPOIerMaTHTOBEIX TPAHUTOR cirafo HIN COBCEM He MeDTHTH3APOBAH U B 605~
IIMECTBE CyYaeB HAXONUTCA B CHMIUIEKTHIECKHX CPOCTKAX C KBapmeM.
Ouenb xapaxkTeper OmOTHT, KODOTKHE OJHBKOBO-KODHYHEBEE TabIHWIKm Ko-
TOPOro HU3BECTHEI KAK B MUKPOIEeTMaTHETOBHIX I'DAHHTAX, TAK H B 60JIL]]1!I‘HBTBE
PYAHBIX PeJKOMETANbHBIX M HOIMMETANINIEeCKUX OPOABICHHI CEBePHOM YacTH
INonspuoro ¥ pana, 9To, 09EBU/IHO, CBHILTENLCTEBYET 0 UX T'eHETHIECKOHR cBA3M,
HKeapm, ans0nT, 0JUTORIA3 W MYCKOBHT CBOMCTBEHHEI TEM U JPYTHM IpaHUTAM
¥ OTJIHYAOTCSA JIWIIE pasMepaMy BepeH.

Bpems ¢opMEpOBaHEA MEKPOKIMHOBHX W MUKDOIETMATHTOBHX TPAHHATOR
orHOCHTCSA K pamHeMy opposmky (Oxormmkos, 1968a; ITosicocoBa m pp.,
1969).

Becpma xapauTepHoit ocobenHOCTRI0 XapBeiicKOT0 MECTODOMKICHHEA SBJIA-
erca obmame JAHKOBHIX TeJN, COCPESOTOYEHHKIX B IpefeJax PYAHOTO TOIA.
PasBuTsl UDEMMYIIECTBEHHO faliku Anaba30B, MMEIONHE CIOIKHYI0 KOHGHUTY-
panmo W MOIMHOCTE, HaMenaomyloca or 1 mo 15 . Pexe mabniomarorea maiikm
KBapuessx nopdupos, Haobopor, obpasyionime BHAEP/RAHAEEE Tella NPT MaIoH
MOITHOCTIH. :

Har pajikm, Taxk # BMeIAINHE MX IUIaTHORIAz-aMumboloBBIe THEHCH
U MUKPORJIHHOBEIE TPAHHTEI TOABEPLIVIHCHL HWHTEHCHBHBIM THADPOTEPMAJIBHBIM
H3IMEeHEeHHWAM. OHH BREIPAKAOTCA B JTHJOTH3aIWH, MYCKOBHTH3aIWH, OKBap-
LEBAHNA W XJTOPUTH3AIMHE, [Iofdac He o0HApY/KUBATOIIUX 3aMETHOM MpOCTpaH-
CTBEHHO# CBA3U C PYNHBEIME TelaMu UM HabIiogaeMBIME dYalie BIOAB PA3IOMOB
¥ 30H TPEIWHOBATOCTH TOPHBIX IIOPOJ.

Ilomapnsromas 9acTs JafiKOBEIX Tel W B30H MBMEHEHWS BMEINAIOIHX TOP-
HEX TOPOJ, KAK W JKWI ¢ PYAHON MUHEpaIu3anuesi, COCPeIOTOYeHA B CBOJOROMH
gactu XapOei-Xanmeficko#t aurmrianaann (pue. 71). 9Ta cTpyKTypa BHTAHyTA
¢ I0ro-3amajia Ha CeBepO-BOCTOK OT HMKHEH 4acTm Tedenma p. B. Xanmei
710 HCTOKOB JeBsx mpuTokoB p. B. Xap6eit — pyd. MoauGnerurosoro u Men-
HOTO, rae HRGJ'IIO,]I&ETGH ee IoTpyieHHe H OePHREIUHAIBHOE 3aMBIKaHHE.
Kpeuipsd aETHRINHAIN ONPOKMHYTH K CEBEpPO-3alafgy ¥ CIO/KEHH TePpPUTeH-
HEIME OTJIOKEHUSMHA OPAHICKOM CBHUTH, NOTDY/RANIIAMEACS B BOCTOYHHX pPyM-
6ax moy yraamu 50—55°. B appe 3aseraioT ByJIKAHOTEHHKIE CJAAHIE HIPOBeii-
CKOM CBHUTH, MPOPBAHAKE KBAapPIEBHMHA AHOPATAME W T'DaHUTAMH. B cooTBer-
CTBHU ¢ HOTDY/KEHHEM MapHAPA Ha ceBepo-BocToke (B fonmae pyd. Moxubpenn-
TOBOTO) BHKIMHUBAKTCA ITaTHOKIa3-aMOnb0a0BEEe THeHCH (KBAPIEBHIE IAHO-
PHTH), ¢ mONEM Pa3BHTHA KOTOPHIX HPOCTPAHCTBEHHO CBABAHEL PY/HEE FRUIL.
9ro pamo ocuoparme I'. II. CodporoBy BEICKAzaTh MHEHHE 0 NPHYPOICHHOCTH
XapOeiickoro MecTOpossueHHA Xk 00JaCTH NEePUKIMHANBHOIO IOTPYKEHHs
cyOMepPUIEOEANBHEO OPMEHTHPOBAHHON AHTHKIMHATBHON CKIAIKM,

ITocnenylomee maygenme dT0# CTPYKTYpH, BHOonaerroe B. H. Oxornu-
koBeIM U T. A. MoMuuenK0, CBHIETEIRCTBYET 0 TOM, 4To Xapbeiickoe pymmoe
Iojie CBABAHO He CTOMLKO ¢ HePUKIHHATHHEM samMbiRammeM XapOeii-Xanmeii-
CKOIl AHTWRINHAJIM, CROILKO C Y3IIOM Iepecederns ee nomepegHoil cyGmmpor-
HO# cruankoii. B cooreercrBum ¢ atuM och XapOeir-X anMelCKOM aRTHKITHHAIE
XapaxTepusyerca AyrooOpasHEIM m3THOOM, BHIOYRIOCTH KOTOPOTO.B ILIaHe
ofpamerna K BOCTOKYy. B I0:KHOI 9acTH AYIH CIOH TOPHEIX IOPOJX HMOTPY’Ha-
10TcA ® oro-poctory (130—140°), a B cesepnoit — & BocTory (90°) m cesepo-
BocTory (10°). Bo BmyTpenHeH JacTy 9TOH AYTH PACIOIOMEH0 MAKCEMAJIBLHOE
KONWYECTBO PYIAHHX JRAT W YCTAHABIWBAETCH HAUOOIBIIAs MONIHOCTH BCEX
PYAHBIX 30H; 3/€Ch ke JOKAIMBYIOTCA MHKDOKJIWHOBEHE I MEKPONETMAaTHTO-
BHIE T'DAHWTH, C KOTOPHMH, TI0 BCEH BEPOSTHOCTH, TeHETWIECKW CBA3aHO
opynenenne. Hakonen, 9TOT y3ell ABIAETCA MEHTPOM PACCMATPUBAEMOi manee
B0HANBLHOCTY OPYJEHEHHs, LDOBTOpAIomMedi B miaame ¢GopMy IomepevHoH
CRIAZIKH.
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~ Bocrognoe kpriio XapOeii-XauEMeliCKo#i aHTHKIZHATHE H PyAHOe MOJIHO-
TIEHWTOBOE IO OCIOMKHEHH PAJOM COPOCOB M CHBHIOB, CONIPOBOKTANNIUX
7Ba KPYIHEIX paspeiBa, monysmsmux Hassaume LlerTpanbmoro m Bocrowmoro
«MargEeTHTOBHIX» pasaomosn. [lepBrit ms mux TmpoxopmT B Ipefelax PyAHOLO
mong (pme. 71, 72) cpemuy mmaruormas-ampuboOBHX THEHCOB I IMOJCETEH
OonplIEM YHCAOM ION3EMHEIX TFOPHEX BepaboTor u OypoBHX CKBaRHH,
BTOpOii pacmosiosen B 1.3 KM BocToYHee, BHyTpH ILIOMANH PAasBUTHA BYJIKa-
HATOB HAPOBEHCKOH CBUTH Ha BocTOYHOM Kphiie Xapbei-Xaunmeiickoit anTh-
xaunanm. [fo Bpemenu sanoskenma oba pasyioMa OTHOCATCS K JIOPYAHEM obpa-
B0BAHMAM, IPETePOeBIINM HEOAHOKDATHhE NOTHOBIEHHA, COIPOBOKIaeMbe
pasBETHEM MATHETHTOBHIX CHADHOB, PA3JHIHHIX [AGK H PYZHHX Tel.

Hpome yrazsaEHHIX PA3PHEBOB [H3BIOHKTHBHAA TEKTOHHKA Ha ILIOMIAAM
MECTOPOKIEHEA NPOABUIACH B PA3BUTHH OOMIBHOTO KOTWIECTBA TPEIUH,
cpenm noropuix A, K. Iloxarossm, C. C. Meamossm m I'. II. Codporosrm
BRITENIeHBI YeThIpe I'eHeTHYeCKHe I'DYIIL. H]’JaRTE{‘IEGROe JHaYeHHe HNMeeT
Tpynna WHTEHCHBHO PasBHTHIX TPeIUH ¢ HafeHmeM K 0To-Bocrory 125—140°
moxt yraamu 50—55°, coraacHo ¢ mMoI0CYATOCTHIO B CAanNax u raeficax. C muMu
CBS3AHbL ik Maba3or, KBAPIEBHIX TOPPUPOE 1 DOILITHHCTEO KBAPIERO-PY/I-
BHX REI u npoyRmiros. Hambomnee pammuMm B 9TOH rpymme ABIAOTCA Tpe-
IUHE, BHEIOJHeHHbE AUabazaMm @ KBaPI-MOJIMOIEHWTOBBIME KEJIAMEA C IIe-
eruroM. Bonee mosmname KBapO-RAIBIHTOBEIE KUIE ¢ (IIOOPETOM MAPKHEPYIOT
mO3JHUE TPEemuuE 2Toi Tpynns. OMOIOmeHue TPEMUH CKABHBAETCA B IpPO-
ABNeHUN APOONeHUA TO KOHTAKTY Auaba3oB W BMEMAWIIAX WX THEHCOB,
a TaWwyKe B PABBUTHN MHOTOYMCAEHHHX MEIKWX MOIBHKER, CeKYIIUX PyLHEIe
Tena. llpocrupanme W majgeHme TPENIWH HTON TPYIOE COOTBETCTBYET HAIPaB-
JIGHAI0 OCEBEIX IIOCKOCTEHl JWHEHHO BEITEHYTHX CEBEPO-BOCTOYHHIX CKIAJOK,
B CAJY Tero (OpMEPOBAHHE HX, 0YeBHLHO, MO/KHO YBASATH ¢ co3jammeMm Xap-
Oeil-X aEMEHCKONW aHTHKIMHATH. BA0Ib HEX BO3HHKIA JIHHEHHO BRITAHyTAaA
PyAHAA B0HA, MyrooOpPasHO W30THYTAsS B COOTBETCTBHE CO CTPYKTYpPOl pya-
HOT'O IO,

Cyns mo BO3pacTy, B3aHMOOTHOIIEHHAM TOPHEIX LHOPOJ M CTPYRTYDHEIM
ocoberHOCTAM MecTOopoxRAeHusa, Xapbeiickoe pyAHoe Holie YopMUPOBAIOCH B HE-
CHOJIBKO 3TAIOB, csﬂH?REH_E[I)IK TeCHO BO BpeMeHH W COOTBETCTBYHOIUX Kalel0H-
CHEM OPOIEHHEIM JIBIKREHHAM B PAHHEM OpJOBUKE.

ITHME [BA/KEHUSAMH OKOHYATEIHHO MOMENIHPYIOTCA Kak cyOMepmumoHAlb-
HbIe J1HHeHHbEe AHTHKINHAILHEE CTPYKTYPH, TAK U IONepeIHEle K HEM CHIAJ-
gareie coopyssenma. K panmmm ms HEX B mpeferax PygHOTO LOJA OTHOCHTCH
BRITAHYTAS B CEBEPO-BOCTOYHOM Hampaplienun XapOeil-Xaumeilckas aHTHKIN-
HAIbL, ¢ opMEpOBAHEEM KOTOPOH CBABAHO 3AJTOMREHHE (MaTHETHTOBOIO» Pas-
IOMa W BHEIPEHEe BI0Jb HETo KBAPHEeBHIX [HOPUTOB.

IMomepeansie cKIamgaThie CTPYKTYPH BOBHUKIN OJHOBDPEMEHHO ¢ cyOMepm-
MHOHAIBLHEIME, BO3MO:KHO, ¢ meboabmmy samosganmeM. @Dopvmpopanume mx
CONPOBOKAALTCA OCHO/KHEHNEM CeBEPO-BOCTOUHHX CTPYKTYD, KPYTHIMEH HW3TH-
63&[11 UX 0CeH | BHeIpeHHEeM TPAaHHTOHIORB, B ATO yRe BpeMsd B y3/J1aX nmepecede-
HES CEBEPO-BOCTOUHLIX W MONEPEYHEIX CKIATUATHIX COOpYReHNE (OPMUDYIOTCH
CAOMHBIE CHCTEMEL TpemfuH. BOHB[HHHCTBO U3 HHUX OpeacraBlieH0 OTHPBITHIMMI
COTIACHBIME TpemuHaMu OTCIOEHHA, BOIHURIINMI B YCJHNOBUAX HPYTHIX oome-
pB‘IHBIX. H3FHﬁOB TOJIOW CJIOeB TOPHBIX TIOPOT. 3Ta crucTeMa Tperuy ABIAIIACH
B0HOH PA3TPY3KE DPYMOHOCHHIX PACTBOPOB, TMOCKOIBKY BIONE HEE JIOKAIH30-
Bano OONBIIHHCTBO PYMHHX s;xmi Xapbefickoro PyLHOTO MOIA.

Tlocaenyiomme ABU;KEHWA COINPOBORIANECH (QOPMUPOBAHHEM HOCTPYIHBIX
CHOJIOB 1 HeDONBIMAME TIePEeMEMEeHAEAME BIOJIh HEX 0TI AbLHEX TacTell pyIHEIX
u pafiroBpix Tex. ITo-BupmMomy, B 8T0 ke BpeMa GOpMUPOBATMCH 30HBL pac-
CTAHIEBAHUA TOPHEIX IOPON, B3aJTeYeHHHE HEPeAK0 KBaPI-KAPOOHATHEIME
TO3AHAME FREIAMHA.
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Mopqmnomﬂ PYAHBIX Tex

Pynurie Tena m cepun cOMMMOHHEX PYIHEIX JRUI 3aJIera0T B IIATHOKIA3-
am¢pmbon0BEX OpTOTHeiicax, Ommme & llenTpanbHOMY (MarHETHTOBOMY» pas-
nomy. OHO COCTAaBIAIOT €IWHYI0 PYAHYH B0HY, HaJaloIyld K IOT0-BOCTOKRY
mop yraamu 50—55°. WMarencuBHOCTL OPyHEHEHHS BO3pacTaeT ¢ raybmmHoiL.
Ob6mee KONWYLCTBO PYTHEIX JRWJ O NPOKWIOK B PyLHOKE some Goxsme 1000.
XapbeiicKoe MeCTOPO/KIEHNME SBASETCS IUHEIHO OPHEHTHPOBAHHEIM HITOKBE]-
KOM, 0CO0EHHOCTH CTpOeHHA M MOPPOIOTHA PYLHLIX TEIX KOTOPOTO OTParKeHEHI
Ha reoJormueckoM miaxe ropuzonrta 148.0 m (pue. 72) m reonmormyeckom pas-
pese BRPECT MpOCTHpaHma pyamoi zomsr (pue. 73).

ITo creneny KOHMEETPAILMU PYAHBEIX sKHI B HPEeIaX S0HE BHIICAHITCH
6omee oboramenmsie yyacTu (mOI30HE), KyIuco00pasHo saxofAmue FPyr 3a
Apyra m OT[eleHHEe TmparTmIecku GespypasMu mpomeskyTramu, Coorperct-
BEHHO H3MEHAETCA H MOM[HOCTH 30HHI. MarcuMalbHasg MOIIHOCTH XapaKTepHa
IJIA HeHTPAIBHOL TacTH, IAe CXOIATCS I0/RHAM, IEHTPANbHAS W 0TIACTH CEBep-
Hafg KyIHCHL. I ceBepy RoMMTECTBO PYMHBIX KU yMEHBINAETCH, OHH OCHOZK-
HATCA TAHIOHKTHBHBIME HADPYIIEHWAMHA, ¥ BCA BOHA HOCTEIEHHO BEIKIIIHN-
Baerca. K Iory ramse mpoclesREBaeTCA JIHIIB OJHA MATOMOIIHAA MOJ30HA.
Ha ray6mue 300 M ycramasimBaeTcs 3aTyXaHWe DPYJHBIX jKHI CEBepPHON, MeHT-
panbpHOH U I0/KHON HOAR0H, HO MOABISETCH HOA30HA (CHEIBIX) DYAHBIX KU,
BEIKJIMHABAHTE KOTOPHIX 0 HMAJIeHHIO He 3a(MKCHPOBAHO.

Pynaeie JKETB RamI0H W3 TON30H HepaBHOsHaunw. Hambosnee MommuEe

W3 HEX BHIED:RAHL KAK IO MPOCTHPAHMIO, TAK u 10 majenmio. OHu compoBosk-
JATOTCA  CHYTHHKAMA-IPO/KUIKAME, KOTOPHE Ha OTHEIbHEIX YYIaCTKax pas-
BHBAIOTCA B CAMOCTOATENBLHEIE JRUAL uam, HaoB0pOT, 3aMEMIAI0T OCHOBHYIO
IRUTY. .
[lexrpansaag Kynamca (DoJ30HA) TNPOCHEKIBALTCH Ue-
pes Bce PYAHOE ToJjie, orpanuImBag pucaumil 0ok pyguoit 3omsl. lenTpansman
ee 9acTh COCTOUT U3 6—8 PyAHBIX REI H MHOMKECTBA MEIRHX IPOKHIOR, KO-
TOpBIe HECKOABKO HHAMBAIYATN3HPYIOTCH HA CeBepPe H Jore, IMPOABIAACH B BUIE
smun Tmaenoit w Bersmeroit (pme. 72).

Huna 'mapEas B ceBepHOM HampaBIeHHH PACIISHAETCA CHAYANA HA TBE
gerroBufEEe Kuiae (Cocemuioro u Bepxmiow), a sareM HA CEPHIO TMPOKHIOK,
BaTyxXawliux y [gaiikm gmabasos. B mimmoir wactu simna I'maBHas cedercs
nATHI0 falikaMu 1HabasoB mw opylleHeHAe B Hell M ee COYTHHKAX PEARO majgaer
0 Mepe IPeo[oJeHnsA OXHOH MaliKk| 3a IpPYyToi.

Huma Berpueras umeer KPynuocerodnoe CTOPEHTE; HA OTAABHEX yIaCTRAX
pacmenyiaercd Ha 4—>5 JKHI, CONPOBOMITAEMEX MHOTOUHCIEHHRIME HPOKHI-
KaM#H H OTBETBAEHHAMH, OOpasyOmMEMA B IETOM 30HY CONMREHHBIX RHIT
MOMIHOCTHIO A0 2—3 M. Ha cepepe sxuna «ynupaercsay B lleATpanpHilil «MarHe-
THTOBEI » paziom (pme. 72), ma wore, y gafirm nuabazoB, 0HA TepAeT KROMIOAKT-
HOCTH, pacIanadAch HA CEPHI0 IPOMKMIOK, M 3aTeM OHCTPO BHKIMHHBAETCH.

CepepHAsaA PYAHAA HOM30HAa HanboJee MOJHO BCKPHITA B IeH-
TpanbHOH HacTH PYMHOIO IOJS, TAe HpefcTaBleHa ABYyMA ixmaamu: [|BodHOR
u [poiimoit A. Miimna [[poiinas umeer cnomuoe crpoesne. OHA coCTONT W3 TPeX
m Ooliee JRUT W COPHE YeTHOBHAHLIX Tpo:smiok. OpyleHeHHe HEMOCTOSHHOE,
B OT/IeJABLHEIX KHAIAX OIpucyTerpyer meeant. #iuaa [Isoifrad A cocTonT Ha meHT-
parbHOM YYACTKE U3 JBYX KA Pe3KO 9eTKOBUIHOIO CTPOEHMA, PACTIOI0HEeHHEX
B 0.0—2 M gpyr or mpyra m JOBOJBHO OLICTPO PACHIETISIONIAXCA B CEBEpPO-
BOCTOUHOM Hampasiesunm. Opynenenne ma ropmaonTax --148.0 M m L108.0 M
[TOBONIBHO BHIEPAIAHHOE.

IOmuEaa pygHasg Tox30Ha IPeACTABICHA ABYMA CONMKEEHEIME
mmmavm: Hosoit mw Hesamernoit. Himmra Hosasg coCTOHT ma cepmil IpOKHIOK
o0meit MOIMHOCTEI0 T0 5 M, HeCYIUX eNHHATHHE gemyiru Monmbrernra. Cio-
FKeHIe TMPOKIIIOR 4eTouHoe, yuacTramm Habmomaores wepesgumir o1 1—2 1o
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4—35 M. B mepesxnmax HaGIIOMAIOTCH MPOKUIKY, HHOTAA K€ CBABHE MEMKLY 9eT-
KaMu coBepImenHo He Habmionaerca. Ilpm mpociexuBammir HA ceBep MOIIHOCTH
JRAJ YBEIWIMBACTCHA, HO MOIHOCTH CAMOH IIOI30HEI, HA0G0DOT, COKpamaercs
mo 2.5—3 M; B 9TOM ke HAIDABJICHHH HOBHLIIIAETCH HACHIIEHHOCTH FRUJI MO-
anbpesutom. Ha ropusonre -148.0 M pymoas 30ma COCTOMT W3 HECKOIBKHEX
SR ¥ IPO/RUIOK YeTKOBH[IHOIO CTPOHUA ¢ MOIMHOCTHIO B pasmyBax or 2—
3 mo 30—40 m. Ha kpanmem ceBepHOM (JIaHIE JRIIA PACIIEINIEHA HA MHOTO-
gHCIeHHbBIe TDOMHIKH ¢ OTHOCHTEJABHO GBII;HI:T_M OpYyOeHEHHEM.

Mumra Hesamernaa mpejcraBieHa ABYMA KyJIICAMH YeTKOBHIHOTO CTpOe-
HUA ¢ MOIIHOCTHIO B pasayBax oT 2—3 1o 15—20 cm. Opynenenue mepaBuoMep-
noe u yboroe. Borateie KOPOTKUE yJACTKHM 4eDEAYIOTCA ¢ IAMHHABMI, HO Oef-
HEIME HHTEPBATAMH.

Ifog3oHa ¢cHNeTmMBIXY DYAHB X TeJ BCRPHTa OypoBoil crBaKE-
Hoit ua roy6bune ceeime 300 M mo Beprurasm. IIpegcraBiena ona cepueil kBap-
MEBEIX JKAJ MOIHOCTRIO OT moJiei cantumerpa go 10—15 em, B pasauanoii cre-
MeHW HACHIIEHHHX MojmbaennTom. OO0mee KOJIUYECTBO JRUI U TPOKIIOK
JIOCTHTAeT HECKOIBRMX MAECATKOB; CYMMapHAA MOmHOCTs ux cpoome 40 .,

Baytpennee crpoemme py/AHBIX TN
1 0COOEHHOCTH pacopeneneHusa
OpYMieHEHHA B KUIAX

Pynuse sxmam Xap06eiickoro MecTOPOKJEHEA UPEJACTABICHH YETHPHMSA
THOAME: &) OJHOH CPABHUTENBLHO MONIHOH YeTHO HHIUBHAYANH3HPOBAHHON
sxuiof; 0) MByMA WIN HECKONBKEMU CONMIREHHBIME JKHUJIAME, YKJIAIBIBAIO-
muMuUcHA B fEHON 30HE OKOTOPYIHBEIX M3MEHEHUI MOMHOCTHI 2—25 M; B) He-
CKONBKHMH FKEJIAMH ¥ CONPOBOKIAOMNME HX IPOMREIKAME, 00pasyommMu
SRUIBHYI0 30HY MomHOCTRIO 10 10—15 M; 1) rpynmo#i npossmior, Kaskgas
B3 KOTOPBIX MOKeT MepeiiTH B REIY. '

Jlmae coxpanAnT OfHOTHIHOE CTPOGHHE JWIMTh HA KOPOTKHX YIaCTKAX.
O6erano yixe gepes 2—3 M OHE MEHAIOT CBOI 00iuK, 06pasysa cmosKuble H3rnOH
B IIaHe, WM, H3MEHAA YIJH ODaaeHusda, CRUMAITCA M0 IPOBOAHHKOB WJIH pac-
MEMIAITCA HA CePHI0 NPORMIOK, TOMHOCTHI0 BHKIHHUBAITCH U IMOABIAIOTCH
BHOBb B JPYyroll IIOCKOCTH, OPHEHTHPOBAHHON IT0 mOJI0CYATOCTH B THEHCAX,
ITocrosgHHEIM OCTaeTCs WX YETHOBHIHOE CTPOEHHE.

Yerrn mveror GopMy IBOAKOBHIYKIBYX JWH3 WK 7KeIBAKOB, HHOTTA OJIHO-
cropoune ymagaernabix. Onm anb0 BONOTHYI0 TPUMBIRAOT IPYT K APYry, aubo
OTHENAINTCA Iepe:KUMaMy KaK 10 IaJeHHI0, TAK U [0 NPOCTHPAHMIO, B KO-
TOpHX HepegKko HaOIIOTAIOTCA TOHKHE KBapIEBLIE W KBAPI-MOJXNOIeHHTOBLIE
nporunkm. JnmHa mepesruma xoaebmercsa or 0.5—1 M (srmna Domammas) o
5—10 » (sremra Horasm). Yras magerms mud MeHA0TCA oT 45 mo 807, cocrasnsas
B cpegaem 50—55°. Hepegro HabaomaeTcs OpPOTHBOIONO;KHO HAIPABICHHOE
najieHue KU K CeBepo-zamamy.

Ias Beex PyMHBIX KEA W OPOMMUIOR XapPAKTEPHO COLJIACHOE 3ajleTaHme H
JuHenas OpOTHAMREHHOCTh; OTHIOHEHHWE OT CpefHero mpocTHPAaHHA moJocda-
Toctr B THeicax mabiogaercs pemko. VI3rubst sKuI TaKmKe COOTBETCTBYIOT W3-
MEHEHHI0 IPOCTHPAHHA IOJ0CYATOCTH BMemlalomux mopox. laske mpum mepe-
CeUeHHN PYTHEIMU REIAMY Taek AmabasoB MMH COXPAHAETCA IPeKHEe IPOCTH-
panme, XoTA MOPQONOTHA KMJI W OpPeTepIeBaeT CYMECTBEHHEIE H3MEHEHHA.
QueBuaHo, OCHOBHBIM CTPYRTYPHHEM (AKTOPOM, ONIPEJeIHBIINM JOKAIN3AMNIO

Pmc. 73, Teomormueckuii paspez XapGeilcKOTO MeCTODOMKISHHA B Ipodmie KaHaBH 18,
poccraomero 9 uw choiigm 2.

1 — HaHOCH; 2 — OuabasH; § — KEapOeBse KepaTodupH; 4 — TeHTOHUYeCKNE TPeIuHE 1 30HE! DASIIOMA;
5 — KBAPI-MOJHOIeHHTOBHE UK W HSMEHEHNHEHE DYRHEE THeilcH.
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u MOpdOLOTHI0 PYAHEX CKOIVIEHWi, ABISANCH IMOJTOCTH TPEIIHH, PABBHUTHIE
B/LOJIH TIOJIOCHATOCTH B THEHCAX, MOMACP/KAHHbEe I YCHICHHBE AHHAMIICCKUMHA
HaOpPAKEHAAME BHEIPABIIMXCA PYLOHOCHEIX PacTBOPOB.

BBPO}RI[B]ZLHE TOJM0CIATOCTH B THEHCAX COOTBETCTBOBANO OITacTHIHOMY
COCTOAHHI0 MX H CHHINeHeTHYHO CHIaTHaM GBBBpO—BOGTO‘IHDI‘O IIpOCTHApadHsA.
ITocnenywmee pasBATHE €€ NPOECXOIMI0 B YCIAOBHAX 3aMETHON KOHCONHIALUN
THelCOB M TMPOABIANOCH JOKAIBHO, TIABHEM 00pasoM B y3lax IepPeCceueHus
CEeBEPO-BOCTOYHBIX W IOIEPEYHBIX CKIAAYATHIX CTPYKTYp. 37ech (GopMmEpo-
BaHUE TONEPedHOH CHIATKH BHAEBAL0O MOMOTHUTENbHEE AUHAMEYCCKHE Ha-
TPYSKH, BHPASUBIINECA B WHTEHCUBHOU med)opMarum rOpHBIX IOPOJ W Pa3BH-
THH OTHOCHTEILHO IL[EPOKE['_\'. u KOPOTKHX OTR]JHTHX TpPeHHH, BLINOJHEHHBIX B
TOCHEAYIOMEM REIBHOM MacCoil. /

OCHOBHEIM KUIBHEIM MHEHEDANOM sIBIfAeTcs ®eaphn. Pynnile MHEHepainl
IPeJCTABIEHE B OCHOBHOM MOTUOIEHHTOM B ACCOMUATIAN ¢ TEM MWW HHEIM KOJIH-
JecTBOM ]]_HPPOTHH&, xanbuounpm‘a, mmeeauTa. Bumecre ¢ XaJbROIHEPHATOM
B He3HAYUTeNbHOM KOJHYECTBE BCTPEYAIOTCH NHMpPHT, BUCMYTHH, Cdasepur,
TAJIeHMAT.

Pacnpenenenme monubnenura B pyaHOH 30He U JRUTAX BeChMa HepaBHOME]-
Hoe. (TMewaeTcsi pe3KOE CORpAINIEHWE €r0 OTHOCHTEILHOTO KOIMIeCTBA HA
CeBepo-BOCTOYHOM 1 I0TO-3aIIafHOM rbﬂam‘ax py}lﬁﬂﬁ SOHBI IPDH HECKOJBKO BO3-
PACTAOMEAX BA6ChH KOJMYIECTBAX mEpportmHa u xaxprommpura (pme. 71). Mo-
TubeHnT NPeEMyNIECTBEHHO JOKANH3YETCS B 3aiab0aHIaX KBAPUEBHIX MU,
06pasysa CONOMHYI0 0TOPOIRY MomuOCTEIO Mo 1.5—2 em. Hamero Brmomnser
HePEesHAMBL MEKIY TeTRAME H OTJAeJbHBe Tpemmusl MomuocTeio 0.5—1 e,
DapajijieIbHBIe FHHJLAM. BD BHYTPEHHHX 9aCTAX HBApPIEBBIX HHJI MOJ’IHﬁ,]IBHHT
naburofiaeTes B THES[OBBIX CKOIUIOHMAX WIIN jKe B BUJIQ IBYX-TPEX mapaiielbHbIX
TouKuX (1—2 MM) IPOBOJHHKOB, B COCTABE KOTOPHIX HAPAAY ¢ MOIUOICHHTOM
OPUCYTCTBYET XAalbROIMPHUT:

Haxr OpaBHiio, 3SHAYUTEIBHEE CHOIVIEHHA MOJII:[G,]],BHETEI HaﬁﬂmEaIOTCH
BOmmsw fafik AmaGa3oB CO CTOPOHH HMX Ieskagero Ooxa. Pypamme ;kuisl, BXouA
B HaflkW, COKRPAIIAIOT MONIHOCTL W MHOTOKPATHO W3THO0A0TCH, B HAX DPE3KO
majaer comepyRamme mojmOmenwmTa. Bmpumo, maiikm pmabasos mrpaim poab
9KRPAHOB, (QUIABTPYOIIMX pyAHHe sMamamum. Tax, maidka numabazo Ne 1
B [EHTPANBHON JacTH PYAHOTO IOJA JENHT ero Ha jBe HEePABHOBHAYHEE IIO-
noBUHHE. B ceBepHoil M3 HUX, 3a JAfKOE, TPOCIERUBAIOTCA BCe DYIHEE HKIIIEL
MecToposkieHnd. Ho I0o Mepe HpoABIEHUs K CeBepy CTeNeHL Opy/eHeHHA
B HEX HOCTEIEHHO COKPAIaeTcs, a JKUIH Dacmenisiorca, obpasysa cepHio
BETBAMMXCA ODPORUIOK. 3T0 ABIIEHNE COOPOBOMRIAETCHA pB3KlIM YBeAMIeHUeM
MOOIHOCTH 30HBL B IEJOM H COHpamenueM oOpyleHeHusa B K&H{,H,Oﬁ M3 JHHJI.

B womuoit wactn mectoposrmenns 8 90 M or naiirm Ne 1 pacmomomena guaba-
soBag Jafika Ne 2, TariKe KOCO IepecedeHHAs KBADPIEBO-DYIHBLIME SKITAMI.
Mempay mafiramu quabasoB MOIHOCTH TEHTPATHHON DPYIHON MOJ30HE BO3pa-
craer g0 10—17 M, ycramasiampaercs Hamboabnras KOHMEHTpamus Momnmbje-
HUTOBHIX KUI. PymHas nomsona Ha 9TOM y4acTRe upuodperaeT IMITORBEPROBEIT
xapakTep ¢ mHambojee GoraTeiM OpyIeHEHHEM.

K rory, sa gaiiroit Ne 2, momuocTs Beex skui, kpome I'1aBHOM, CORpalIaeTes,
a TAK/Ke YMEHBIIAETCA MOMIHOCTHL W Beeil skmnpuoit sonst. Ilo-mpemuemy BEHI-
coxoe cofep:xamme MoxOmpema HaOmomaeTcs B sKmue [TaBHOR TOJMBKO HA
y9acTKe Mesr/Iy fairamu Tuabazo Ne 2 mw 3. B pmanpmeiimeM B Hell Taw:ke CHU-
JRAETCS CTENeHb OPYIeHEHUS 110 Mepe HPeomolleHnA ONHOW Aaiikm 3a JPYyroil.
H rory ot maitkm gumabaszoB No 5 sxmna ma mporsswermm 10—12 M xaparrepm-
3yeTcda OpyAeHeHWeM ¢ HHBKWME (HE/KEe CPeIHHX) KOHIeHTPauuaMu Moxmbie-
HHUTA, KOTODHE eIe [ajlee K 10Ty CMEHAIOTCS eMHUTHBIME YellyiAKRaMu MOII0-
TEHHTA. ;

AHATOTHYHYI0 SKPAHAPYIOMYIO tpomr BRIOJHsAET faiika keparoQEpos, mepe-
ceTeHHAsS KBAPO-MOTHEOJEHHTOBEIME KAJAMHE IOf OCTPHIM yrioMm. B ceBepHOi
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PYAHON MOJ30He K JOTY OT faifiky KeparodupoB, Memy uei m quabaszoBoll maii-
woit Nt 1, ma ropuzonre --108.0 M yecranoBiens mamboxee BEICOKHE COTEpiHa-
muA MoamOmeHuTa B 3miaax. K ceBepy 3a pmaiikoil reparodmpos, maobopor,
crenens opyaeHenws pearo mnapgaer. [lorasaremxsmo, 4ro ToyKHAS PYIHAA HOI-
30HA HA 9TOM Ke ydacTHe He mepecexaer faiiky xepatopupos. CooTBercTBeHHO
B Hell coxpaHfercs HEMIMEHHOIl cTemeHbL ODPYJeHEHMA PYIHBIX M.

Tarum obpasom, pmaiikm war AmabazoB, Tax u Keparopupor B XapOefi-
CHOM DPYIHOM IIoJe ABIAIOTCH pyﬂ;HbIMIr[ JHEpaHaMu, K wory oT HOTOPBIX yCTAa-.
HABIUBATCH PA3fAyBel DYAHLIX Tex ¢ mamboaee Gorateim opymenenméMm. Oue-
BUHO, 9TO SBIGHNWE CBUJAETEIBCTBYeT 00 ompefeneHmoii HATPABIEHHOCTH
MBUJKEHHS PYMHBIX pPACTBOPOB, PACTIPOCTPAHAIMUXCH B o0IIEM CIydae B Ha-
IpAaBIEHWUHA ¢ 0r0-3amaja Ha CeBEPO-BOCTOK W CEeBep OT Afpa IOoIepevHoi cy6-
mHPOTHOﬁ AHTHEIMHATLIOI CHIIATKEN W PacHoTOoREeHHEIX 3/1ech MHEKPORJIA-
HOBBIX B MHEPOONerMaTHTOBRIX TDaHHTOB pPaHHeEro OpPIOBHEA.

Yrazannad HAUPABISHHOCTE DPACTOPOCTPAHEHIA pPYAHBIX PACTBOPOR Ha-
XOOUuT cBOe !ID,]ITB'BPH{I[E]]I’IE B OGIE[EIUI BRHOHU.\IEPHDCTH pacupe:&eneﬂua PYIHBIX
MEHEPAIOB HA INIomam MecTopo/aaennd. Tar, meerTnT u MoTuOIeHuT TIaBeH-
CTBYIOT B pPyLax MeHTPalIbHOHl H I0T0-3amalHON dacTeil MECTOPOEICHUA.
Ilo Mepe mpoABm/KEHNUA K CEBEPO-BOCTORY T 3aTeM CEBEDY B DYIAX HMCYE3aeT
MIeeIAT, CORPANIAETCS OTHOCHTEIhHOE CoJep/HaHme MOJIuOISHITA. HO BAKHYO
poar mpmobperaeT HHPPOTHH, XaAbKOOHPHUT, moaBIgercsa chatepnt. lamee
H CeBepo-BOCTORY, 3a OpeneiaMm COGCTBBHHO PyYOHOTO }IOHHGJBHHTOBDFO ooJIAa,
I-IaﬁJlIOL[ﬁIOTGH H30MHPOBAHHO DACIOJOHEHHBIE pyp;l{me Tena C TaleHHITOM 1 Xadb-
ROTEPATOM.

MusepansHeiii cocTaB PYIHBIX FRII
H 0CO0EHHOCTH OROIOPYAHEIX H3MCHeHHIi

MubepadpHEI COCTAB PYIHEIX RUI XapOeficKoro MecTOPOKIeHAA XapaK-
TePU3YeTCs OTHOCHTENBHBIM ofHO00OpasmeM. MameHAOTCs 00HYHO ROIMIECT-
BEHHEIE BAPHATHE MHHEPATBHEX MapareHe3mcoB B Pylax.

HRuisusie HepyIHEe MEUHEPANH NPEJCTABIEHL KBAPIEM CEPOTO H TEMHO-
Ceporo IBeTa, MHOTAA ¢ CHHEBATHIM oTTeHROM. OH COmpOBOMIAeTCS HelHAa-
9ETEILHEIM KOTMYECTBOM MYCKOBHTA, XJAOPHTA M Kaabnmra. HamsmaT game
Habmoaercs B mepe;KUMax PYNHHEX :Ruld. B 0TAeIpHLIX jKuiiax cymecTBEHHOE
sgadeHme upmobperator TypmamuH, (Qrooputr u OGmortur. Mspexra mpueyrer-
ByloT Tpanar, amubox. B KBapme B Buje BRIKNYeHUE o0HADY/REHH THTAHHT,
pyTHI, amaTuT. Biamke K «MarHeTHTOBEIMY PAaIoMaM W BAOIb HHX B DYIHOM
KOMILIEKCe B OOmamu mosBIsioTess MardeTut, amdubomn, smmaoT; 3HATHTEILHO
YBEIMIHBALTCA ROJMUECTBO OUOTHTA, XIODWUTA, TPAHATA, HHPPOTHHA, XAIBKO-
nupuTa 1 0cobeHH) HHPHTA.

Cpenu pyAHbX MEHEPaIoB mpeodrazaeT MoaubAeHUT, BCTPeIaONIHiics B pa-
MUATBHOJYIACTEX CPOCTKAX M WBOTHYTHX IUTACTHHEAX. B acconmammm
¢ HIM HAXOJUTCHA Tmeernt, o6pasyiommii cPaBHETENBHO PEIKAe M30METPHIHEe
sepra. Hpome Toro, MonmbmeHuT accommEpyer ¢ MUPHTOM H XaTbKOMHPHTOM
paEHHX reHepanmii. B mO3iHEX MHUHEDAIbLHBEIX accoNuanumaX IPHCYTCTBYET
MIUPOKRO PASBUTHIT MMPPOTHH, B HESHATHTETHHHX HKOJIHIECTBAX BHCMYTHH,
chamepur u ramenur. HonrugecTBo ranenuTa mocTeneHHo Hapacraer K (aaHram
MECTOPOKICHNs W 3a IpefenaMd MIOMagd PAacTIpOCTPaHeHUs MoXubIeHUTA.
B HHITOMHO MAIBIX KOIHYECTBAX OOHADYKEHH CAMOPOIHEIE BHCMYT, 30JI0TO
W Meb.

T'ameprenHEle MHHEPANH MPECTABISHE MEJILHUKOBHTOM, MapKasHTOM,
KOBEJITHHOM, MOJEOIUTOM, A3YPHTOM, TEHODHUTOM, RYOPHTOM, MATAXUTOM,
JEMOHHHOM I CAMOPOTHON MEIBI0.

MopMupoBaHEEe PYTHEX MUHEPATBHEX aCCOTMAIHIT CONPOBOMAACTCH CIIe-
OEGIIECKAMA OKOIOPY/LHBIMA H3MEHEHAAMA BMEIAOMIX I arnoKIas-amMpubdo-
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JIOBBIX THEHCOB, TPARATOR U AHa0a308 — TYypMaTUAR3ATAeH, MYCKOBHTH3AT[eH,
PUUNOTH3ANMEH, OKBapIEBAHHEM W XJIOPHTH3ALHEH.

ODuUW/JOTH3AaIUA NUPOARTEHA B mpefiesiax Bcelt pyAHoil somnr Xap-
6eiickoro Mectoposknenus. HaganpHre oTansl ee BHPAKEHL B BOSHAKHOBEHWH
MeJIRMX TPORHIOR W OTHeJbHBIX SIHJOTH3MPOBAHERIX YYaCTKOB TOPHBIX
mopon. Ilocmenyromee paspuTHEe SNULOTHIANEE TPUBOAUT K 00pasoBAHUIO 0TO-
Poder BIOAL 3anpbany RBAPH-XaXbROTHPHT-MOIubIeHnToBRX *uid. MomrocTs
oTopoder oOkYHO He mpeshImaer 2—3 em. Memy HuMm W pYTHBIMEA SREJIAMA
CYIMECcTBYIOT NOoCTeHeHHEIe MePeXodnl, 00 ycIoBIeHARe, ¢ OAHOH CTOPOHLI, IpH-
CyTCTBHEM B3epPeH DIOHI0TA W MMOM3UTA B COCTAaBe DYIHOHW MMUIBHOM MAaCCH,
¢ APYroil — HaXOMAEHHEM B OTOPOTKAX NHMPHTA, XANBKOMHPHTA H DesKe —
MoaHOeHUTA, CBUETEABCTRYIOMUME O TECHOU CBASH SUMIOTH3AINE € PYN006-
pasyonimuMu IponmeccaMm.

Ilpm PHIKIUHWBAHEE PYITHHX TeJ OTOPOYKH KaKA0r0 W3 3albs0aH/lOR coeu-
HAWTCA, DﬁpaBYH maiaee C&MOGTD}ITBHBHYH) HBApPO-9NUTOTOBYIO HHILY HIH Ce-
PHI0 KYJIHCOOODAaBHEIX JRUI ¥ IPORHUIOK, MPOCIEHRUBAIIIUXCI 10 IPOCTHPA-
muio eme Ha 50—100 m. B cocrase mx ob6rumo mabaionaerca Heboabloe Koad-
9ecTBO cepuumTa u xaopuTa. Hepenko yeramaBamBaoTcs aumj{03UTH, PA3BUTHE
TpPEeNMYIIecTBeHHO B 3HATUTEAHHOM YIATeHUY OT KBAPH-MOTHOIeHUTOBRIX I,

TypMaluwHamsalusa pasBuTa OrPAHAYEHHO, JUIDEL BIOJIL 3aabdany
pPyaHHX skmil. Yame TypMAalWH CIATAeT ArperaTtsl W CPOCTKH, ITPHYDPOTEHHEIO
K MeIb9auimuM TpRemWHaM B I'HEHCcaX HJIW acCOIWHDYIIIHe ¢ IIeeJUTOM H MO-
aubgeHnTOM B PYIHEIX SKHEIAX.

XmopurTm3ammsd OpogBieHa oco0eHEO WHTEHCHBEO B HEIOCPECI-
BEHHOIl 6IHE30CTH OT PYAHHX KUI. B mx saxsbaHgax TeMHO-3€JeHBIME YeNTyi-
KaME XJ0pUTa CJIO0KEHEl TOHKHe 0Topourm. Peme nabaropaioTca NpPORHIKH
¥ CHOIVIEHHA B3ePeH XJOPHTA 34 mpefeilamu PyAoHOCHHX xruia. Ilo mMueHumio
I'. II. Cogponosa, . JI. Conopeiiunxa mw B. JI. Backmma, xnoputuHsanua pas-
BHBaAETCA OOHOBPEeMeHHO HW/IH HECHOJBKO IO3/e JHIUIOTHIAIINAH. CKO]I.TIEHFIH
XJIopuTa W OTHEeIbHEIE 3epHa ero ABIAITCA NOCTOAHHLIM KOMIIOHEHTOM PYIHBIX
KBapHeBbnlX XWJI, 9TO I;(ae'r OCHOBaHHWe mpelrnoiaraTe CHHXPOHUYHOCTL XJ0OpPH-
TU3ANHE ¢ PyAHEM mpomeccoM. Habnomaemoe samemenue smufoTa XJI0PHTOM
CBUMIETEIBCTBYET 0 OoJee MO3ZHEM, 9eM SMUIOTH3AMNMSA, NPOABICHUN XI0PUTHA-
3aIH.

HaunGomee spko BEpakeHA MYCKOBUTH3AMUA (CePHTHBANES), PA3BHBAI-
MasACcA HAK B TIpefenax DPYJHOLO TOJNs, TaK W HA 3HAYATENHHOM YIAJICHUH
or mero. C arperaraMu MyCKOBHETA HEPEJKO ACCOIHEUPYIOT OTHEAbHLIE YeIIYIKE
MOHHﬁ,]IEHHT&, q9T0 cBHIETRJIBCTBYET O CPABHHATEJALHO DPaHHEM IIPO'HBJIEHHE[ MYCRO-
putnzanun. Ha niomanu pyAiHOro Holisa yeTAHABAMBACTCA 3aMeIleHue HNU0Ta
U XJIOPHTA MYCHKOBHTOM, MOKABLIBAIOMEE TPOJOIIREHWE MYCKOBHTHASIUH W
Ha TO3[HHX 9Tamax pyaAmoro mnpomecca. MycrkoBuTusamus, TO-BEIHMOMY,
ABIAETCHd HEe TOJABKO INHPOKO Pa3BUTHIM, HO W JIATEJBHO ]IPO,I[OJI}HEIBHJHMGH
opomeccoM. '

Xapantepuo#i 0cobeHHOCTHI0 MYyCHOBHTA (CEPHTNTA), COMPOBOIAIOIIETO
PYOHYI MEHepaIun3amuio, ABIfeTcs OnejiHO-BeJeHOBATHI I[BET, OYEBH/HO
ofiyciornennsii HeGompmoli npuMecsio xemesa. Uemyiiku MycroBuTa (Cepm-
qUTa) TPYOIHPYIOTCA B arpeTaTsl U «CTPyHy, KOTOPHE moguac HabIofanTes Ha
BHATATENBHOM yHaJeHnH oT Pysubx kui. Ha nromanu Xapbeiickoro pygHoro
nousa onm gurcupyioresa ma paccrogamu 0,5—0.8 xM or pynmux Ten, Ha daan-
rax mecropozaenua. C npubiamKenmeM K MEATPANbHON 9aCTH MECTOPOKIEHUA
CTEIeHbh HACHIIEHHA TOPHHIX HOPOJ CEepUIUTOM (MYCKOBHTOM) BO3PACTAaeT M0
15720 %. B pesyxsraTe BlONB PYyEHHX KEN B OIarHoKIa3-aMpmOOIOBHIX
raeificax HepemiKo BO3HHKAIT MYCKOBHTOBLIE THEHCEHI.

OxpapnmeBanme BHDPAKEHO DASBUTHEM MEJKHEX KBAPHEBHX MU
H OPOMKHIOK, IOAYAC CTONH I'YCTO PACIONOMKEHHHX, 9T0 BMEI[AIIHe IIarmo-
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knaz-ampubooBeie THeficH UPHOGDETANT CBETAYIO CePYIo OKpacky. HKBapm
1 COIPOBO/KIANMUIA ero ajJp0uT HepegKo Pa3BUTHL MEKAY IPOKUIKAME B BHIE
TMMH3OBAAHLX CROIVICHMH WM OTAENbHHX 36PEH, PEBOPOHPYIOMEX IPOMEIKY-
TOYHYI0 TKAHb THEHCOB.

CrapniigocTs OPMAPOBAHAA PYJHBIX JKHI
A 30HAILHOCTH PYAOOTIAOKEHHA

Cormnacao npencrasnenumam A, H. [Tonaxrosa, C. C. Hsauoza, I'. II. Codpo-
wosa u II. E. Jlaneruma, pyasr XapOeiickoro mecroposxmaenus GopMupOBaATACEH
B TPH 5Tama, KOTOpHe B IOCIENOBATEIBHOCTH 0T PAHHAX K MO3THEM TIOIYIHIN
HAUMEHOBAHME (TYPMATHHOBOTOY, (MOIMONEHWUTOBOLO) W (UHPPOTHH-XATLKO-
OHPATOBOTO» HWHTEPBANOB, XaPaKIEPHIYIOIMUXCH OIPENeJeHHEME MEIHEPATh-
HEME acconmanuamu. «TypManumoBamy accomuanisa xaparTepusyer mambomee
paHHEe MOMEHTH PYAHOTO Ipolecca W IpefcTaBleHa KBaprem, OmoTHTOM,
TyPMAIHHOM, QIAI00PHTOM, 'PaHATOM, IPH HE3HATHTEIHLHOM ROIMIECTBE BITHIOTA
u anarara. Cpeju pyamsix MaHepanos mpeobianaer MoTu6eHAT B ACCONUAIHME
¢ IIeeJHTOM K B MEHbIIeH Mepe ¢ NHPPOTHHOM, XalbROUEPHATOM, MHPUTOM.

B «MonubneHuTOBHNY HHTEPBAL CPOIH JREIBHEIX MHHEPAJ0B HCIE3AI0T
TYPMAJIHE W (II0OPHT, DPE3HO CHMYKAGTCA ROJIMYECTBO TpaHaTa, OMOTHTA,
moaBagercs KaapnuT. CHIBHO Bo3pacTaeT KoImuecTso kpapma. Moambpemmr
Ho-OpPe;KHEeMY 0CTAaeTCA BeAyIUM DYIHBIM MHHEDPAJIOM, KOJIHYECTBO IIEeTHTa
YMEHBIIACTCH, CONEPIHAHNEE MEPPOTHHA O XATBKOUHPUTA HECKOIBKRO BO3DA-
craer, ceH CMEHAETCA PYTHIOM.

B «umppoTHE-XaIbKODWPUTOBLINY WHTEPBAN TJIABHOE B3HAYCHHe NPHOOpe-
TAIOT KBApI W KanblWT NIPH He3HadImTeAbHOM KoJmuecrTse xiaopura. Cpemm
PYJAHBX MAHEDAIOB IpeobrazaeT TEPPOTHH, PE3KO YMEHHIMAETCH KOIWIECTBO
mosmbienuTa. B accomuanuu ¢ XalIbKOOUPUTOM NOABIAIOTCA CHATEPHT, BHCMY-
THAH, TaleHHT, CAMOpPONHOE 30JI0TO, MHOTOYHCIEHHEIE BHIWYCHHA KOTOPHEIX
HabI0/[al0TCA B XambKOIUPHTE.

Mugmepazorpaduaeckue nceneroBannsa, nposegennsie B. H. Oxoramroprn
u T. A. @oMmurvyeEKO0, MOATBEDPIUIN ITH IPEJCTABICGHHA 0 IOCACIOBATEILHOR
CMeHe MEHEDATBHHX accoNuanmil, HOPMAPYOIMAX MECTOPOMIeHAE. Y CTAHOB-
JeH0, 9TO 3ePHA HIEENNTA U MOAU()IeHATA IePECOKATCH TPeIMHAME, BHITOIHEH-
HHIME NIHEPPOTHHOM WIW xaJbrommpaToM. [spenra mabiaogaoTcs mosgHme
BKIOYEHAS MONHOEeHWTa = NHPPOTHHA B IIeeanTe. PagmaispHOMYIHCTHE
CPOCTKE MOJIHO[eHUTA, aCCOMUUPYOMEe ¢ THPATOM ¥ XaIbKONHPHTOM PaHHE
TeHepanun, KAk MTOKA3KBAKOT HAONIOIEHAA, PACCORAIOTCH TOHKUMY MPOKIIIKAMA
OUPATA U XaJTbKONMAPUTA [I03/THeH renepanud. 1Ipu aToM 2epHa MIPHTA HEPETKO
3aMeIIA0TCA XaNbKOMHPHUTOM, TIpAYEM IPONEecey 3aMelmeHnsa MpelmecTBoBaz0
ux gpobaenume. OgeBHAHO, Mes/y HHTEPBAIAME MEHEPAT000PAS0BAHEA CYIIeCT-
BOBAJW HEPEPHBH, CONpOBO/KIaeMEe JpoOIeHEeM pamee BHKPACTANIN30BAB-
IIEXCSA MEHEPaloB,

Pynssie acconmanum Bcex Tpex WHTEPBAIOB CONPOBOK/IANNCH OMHAKOBLIMA
OKOJOPYAHHME M3MeHeHHAME BMeIIAIINX HOPOJ, B MePBYI0 09epenb HX Typ-
MaJIWHE3ANIEH W STHAOTH3AMAEH IPH J0KAIbHO BEIPAKOHHKX OWMOTHTH3AONN &
dmoopurusamun. MHTEHCABHOCTE OROJODYIHEX HAMEHEHHWH HECKOIBKO yOBI-
BaeT K KOHEYHLIM MOMEHTAM DPYMHOTO IpoIecca. BemecTBeHEHE COCTABH DY
RayKIEOr0 WHTEPBAJNA TAK/Ke He OTIHIAIOTCA Pe3KHME KaTecTBeHHBEIMH H3MeHe-
HEAME MAHEPATLHEX maparesesucos. OOETHO B PASHEIX YacTAX PYIHOIO MOIA
HAGNIOMATCS JUIIb PARANYHEE KOIMICCTBEHHE® BADWANWA OJHEX W TeX iKe
MmHepatoB. Hak B pySHEIX jRAIAX, TAK U B HBMEHEHHKIX OKO0JIOPYAHEIX IOPOgaX
HAGMIOAATCS OJHA W TE e MEHEDANbHHIE ACCONWANNYW, NpefCcTaRlieHHEe
LIeeXuTOM, MOJHOTEHUTOM, NEPPOTHHOM, IHPHETOM, XATbLROTHPHTOM, AHMIa-
THIM 7 TONyGOBaTHM KBapIeM, TPAHATOM, TYPMAIRHEOM, QI0OPHATOM, ATATATOM,
ampubomom, OGmOTHTOM, MYCKOBHTOM, BSIHAOTOM u TuraEmToM. OueBmmHO
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dopMEpoBaHHe PYAHBIX (KU W pPasBUTHE OKOXODYJHBIX H3MeHeHHHI — 3TO
eMHHE BO BpeMeH M NPOCTPAHCTBE HPONECe.

Ilpreesennrle JaHHEE CBHIETEILCTBYIOT O TOM, 4TO0 MHHEDAILHEIE ACCO-
Ouanmui TpeX YKasaHHLIX BPEMEHHBIX MHTEPBAJ0B ABIAIOTCA IPOM3BOJAHBIMA
ONfHOIl CTAIUM eLUHOTO BHCOKOTEMIEPATypPHOrO IHIPOTEPMAILHOTO IPOLEcea.

Ha nnomanm XapOelickoro MecTOPOKIeHNS, HO Yiike B 3HAYATENBHOM Y/a-
JeHHE OT eTO IEeHTPANBHOH JacTH, M8BeCTHO CBHHI[0BOE W MEJHOE ODPyIeHeHHE,
B €OCTaBE KOTOPOTO MOJuOIEH B BechMa HEe3HAUYHTENBHHEIX KOJMIECTBAX YyCTa-
HABIMBAETCA JIWIIL € TOMOINBI0 XMMHEICCKEX AHANH30B. Npmeramimsanmsa ra-
JeHUTA M XaTbKONNPHATA CONPOBOMKIALTCS SUUA0THZANIEN BMEIAT0NIX M3BeCT-
HAKOB M H3BECTKOBHCTHIX CIAHIEB, MHTEHCHBHO PasBUTA CEPHIUTH3ANMA, HO
B OKOJODYAHBIX HSMEHEHHAX OTCYTCTBYIOT TypMaiuH E ¢uaoopuT. Orgernmso
BHIDAsKEHO METACOMATMIECKOE BaMelnenne KapboHaTHX 00pasoBanuil rajieHuTOM
H XaTBKOIHPHTOM, 9T0 00yCI0BMI0 BOSHHKHOBEHUE IOJOCYATHX TEKCTYP PYA.
Y xazanne 0co0eHHOCTH CBHIETENLCTBYIOT O TOM, 9TO ME[HO-CBHHIIOBOE OpPY-
JleHeHWe COOTBETCTBYeT CJAeYIONeii (cpefiHeTeMUepATypPHOH) cTaguu TUIPO-
TEPMaJIBHOTO Iponecca, 06pasoBanuAM KoTopoil B ceseproil gactu [lomxaproro
Ypana ocobenHO CBOMCTBEHHE! METACOMATHYECKEE 3aMeINEHHA, COMPOBOKIAe-
MEle HUMIOTH3AMUeN n cepUIuUTH3aNMel BMemaomux nopox. lamennr n xams-
KOOWPHUT BO MHOTUX HOA0OHBIX PYHONPOABIEHMAX PasBHBAIOTCA BIOJIH MHOTO-
THCIEHHBIX TPRIIWH, CeKYMHX DY/ BEICOKOTeMIepaTypHoi cTagum. Hepenko
PYABI, CIO/REHHBIE TaTeHHTOM, CQaJepuToM M XaTbROOWUPHATOM, XapaKTepH-
syoTcA OperdyueBUIHON TeKCTypoil, obycnopnennoi ApobreHmeM BMEmArOmuAX
TOPOA M PYM pPaHHeil cTaguu, o0JOMKA KOTOPHIX CIEMEHTHPOBANL MUHEpAIaMA
CBHHIIA ¥ I[THKA.

TanM o6pazoM, MEHEPATHHBIH KoMIUiexe XapbeHCKOT0 MeCTOPOKAEHUA
OPENCTaBIeH MHHEPAIBHLIMA ACCOMUATMAMEA ABYX CTalmil I'MAPOTepPMalbHOIO
mporecea, pasjeJeHHBX IePHOJaMyu AKTHBH3AIHH TEeKTOHUYECKUX [BIKeHMI,
PasBATHEM TPEIUHOBATOCTH U ApoGiermem Gosee PAHHAX MEHEPAaTbHEX o6pa-
gopaumit, Pynst ofemx crafmil XaparTepH3YOTCA pPasiumIHBM MIHEDaIbHBIM
COCTAaBOM M CONPOBORIAITCA TPUROMIHAALHO OTINYHEIME OROIOPYAHBIME W3-
MeHEeHHAMHU.

Munrepalbubie TPOAYRTEL Ka/K0f CTaguM M KayKIOTO BPEMEHHOTO HWHTep-
BaJa BHYTPH €€ 3aHuManT Ha mromanu XapOeicKoro PyZHOTO IONS BIOJTHE
oIpeieleHHOE IPOCTPAHCTBEHHOR T00KeHEe, 0TPakasg 0c00eHHOCTH BOHE pas-
IPY3KH THEPOTEPMAJIBHEX PACTBOPOR M IPOCTPAHCTBEHHYIO CBA3H MEHEDAlb-
HBIX ACCONMATWH C MACCHBOM IIETMATOWAHHIX I'DAHWTOB, 3alJeTal0lUX B fAOpe
cybmmporHOil aHTHKAMHAIBRHON CcTpyrTypsl (pme. 71). Ilemrpansnas dacTs
PYIHOTO TIOJISA CIO/KEHA pyHaMu Haubojee PAHHETO (TYPMATWHOBOTO» HHIEP-
Bana. Bmecre ¢ TypMamHHOM 37ech COCPELOTOYEHA OCHOBHAS Macca IIeeimTa
u monubpennra. PyJHEe MU ¢ MERepaamaanneil 9T0T0 THIA PACHOIaranTcd
B 400—500 M oT mMETpYSHEH MHUKPOIEIMATHTOBHIX TIPaHUTOB, COfEp;KAMUX
BKPATUIEHHOCTH MONUOIEHUTA M XAPAKTEPH3YOIMAXCA Toil jKe cuenmupuIecKoH
duoTnTH3ANEeH, UTo W KBApU-MoImOuermToRHe sxuias. Haubomee Mommre m
GoraTere KBAPI-MOJUOTEHUTOBHE JRUIEL BOHB (CIEMHX) PYAHBX TeI BCKPHITH
CHBA/RUHAMY TAK/Ke B TMEHTPATbHON dacTH MecTopommenus. OdeBupano, 30HA
Goraroro opyJeHeHUs PAHHEH «TYPMAIWHOBOIY CTAJHU PACIOIAaraercs BOKPYT
MOKDPOTIETMATATOBHX IDAaHUTOB KAK HA HOBEPXHOCTH, TAK H HA T0CTATOY9HO 60 b-
ol Tnybumne.

Pyner «momuboenmroBoroy WHTEpBaXa, B KOTODHX HIPAKTHYECKH OTCYTCT-
ByeT MIEeNTUT, HO TOABIAETCS THPPOTHH, TPYOOHPYIOTCA fAalee K ceBepo-
soctory B p00—T700 M oT MURpPODErMATHTOBHIX IpaHuHTOB. ['pammma MemAy
ABYMS YKABAHHKEIMHE BOHAME YCIOBHO IPOBOJUTCH IO MCUYE3HOBEHHIO B PyHax
TIeeTUTa, 3aMETHOMY COKPAMEHWI0 MOIIHOCTH JKHI W B IeloM Bcell pymHOR
30HEL.
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B 800—1000 m 1 ceBepo-BOCTORY OT MHKDPOIEIMATHTOBHX I'PAHUTOR PACIO-
JaraeTcA 30HA PasTPYSKW PYSHHEIX PACTBOPOB «OUPPOTHH-XAIBKOMHPUTOBOTON
maTepBaia. Pynuas soma XapOefickoro mMecTopossfeHua mpmobperaer 31ech
ceBepHOe I 3aTeM c1abo BLHIPAsKeHHOE CeBePO-3aUafHOe NPOCTUPAHEE, PacHoia-
rasgch yiKe B CEeBEPHOM KpEHIIe IOMEPEYHOH CKIAJKE. 3aMETHO COKPALIAETCH
€e MOIHOCTh M MOITHOCTh PYMIHBEIX KU, BHKIHHUBAMUXCH Jalee B 3TOM
ganpapienun. I'tagHoe sHadenne B PyAax DPUHALIOKAT THPPOTHHY T XATBKO-
OUPHTY OPH 09eHnh HeOONBIIOM KOJIWYECTBE MOJIUOIEHUTA, TOABITIOTCH cdame-
PHT H AKIECCOPHBIH MaleHmuT.

CruHIOBHIE I MeJIHBIE DPYAONPOARICHHA CpeHeTeMIePaTypHOI cTagau Pyi-
HOTO TpOLecca yZaleHhl oT MUKPOLETMATHTOBHIX TPaHUTOB HA PaccToAHme
1200—1300 M u pacmonoykeHH B CEBEPHOM KPHJE ¥ OCHOBAHNA IONEPEIHOH
CRIAfIaToOR CTPYRTYDHL.

Tarum o6pasom, cragmitHocTs MEHEpatoodpasoBanus XapbedcKoro MecTo-
POMRTEHHA TOBOALHO YeTKO OTPAKEHA B 30HAUBHOCTH DyA. Illpm sToM B0HE
PABIPYBRE PYAOHOCHLIX PACTBOPOB BAKOHOMEPHO CMEHAKT IPYT ApPyTa B Ha-
UPABIEHUN K CEBEPO-BOCTORY W CEBEPY OT LEHTPALLHOI JaCTH MeCTOPORIEHUS.
B mentpe morammsywoTesa umpomywThl Haubolee DaHHEIX WHTEPBAIOE BLICOKO-
TeMIepaTypHoil cragmm MuHepamoobpasoBammg. Buamke ® ¢Quaanram mecro-
PORIIEHEA OHE CMEHSIOTCS TPOIYKTAME HO3HUX MHTEPBANOB 8TOH ke cTAgUH
W 3aTeM CpeJ[HETeMIepaTypHBIME MHOHEePAIbHEIMH ACCOIIAIIAMM.

MunepaabHas BOHANBHOCTH, CIENOBATEILHO, OTPAaMKAeT BO BPEMEHH o
B MPOCTPAHCTEE 9BOMIIUI0 PYHEY PACTBOPOR, KOTOPEE B KaMK[ke IOCIeTyIo-
ImMye HHTePBadsE ¥ CTATHH OPOHUKAIOT BCE Jalblle 0T METaJJ0HOCHOTO HCTOY-
HEKA (T. €. 0T MEKPOKIMHOBEIX M MHKPOIETMATHTOBHX T'PaHHTOB), Pacmoso-
JREHHOTO, KaK MOKASHIBAI0T JPHBEeHHLE BHIIIe TaHMEe, B [eHTPANbHON JacTH
Xap0eiickoro mMecToposkieHud. VIMEHHO TPAHUTH ABIAITCA IEHTPOM OIMHCAH-
HOU BHIIE 30HAJTBHOCTH, YTO CBHIETEALCTBYET HEe TOJBKO 0 IPOCTPAHCTBEHHOI,
HO 10 RpaiiHell Mepe W IMapareHeTHYECKON CBA3H OPYIEHEHHS ¢ TPAHUTOMIAMIY.

Bregpenme MEKPOKIMHOBBIX ¥ MHKPONETMATHTOBHX TPAHHTOB CBA3AHO
¢ OPMUPOBAHTEM ITOTEPETHOR CKIANIATON CTPYKTYDPH, BHYTPeHHNE, AAeDHBIe
9acTH KOTOpo memmTanu Hambomee WHTEHCHBHLIE W OTHOCHTENLHO Hambolee
PaEHEE NMPOHBICHHA TeKToHMIecknX medopmannii. CooTBETCTBEHHO 3JIECH BO3-
HOKIU Hambolee RPYIOHEE TPEMUHE, ¢moco0HBEE K 3aXBAaTy PaHHUX NOpIHI
PYAHEIX PacTBOPOB W TOJITOTOBHBIINE NPOCTPAHCTBO MIA (GOPMUPOBAHHA MOII-
HHIX 3HWI. HPHIBA CTPDYRTYPH m 0COGEHHO WX TacTH, yAajdeHHEE OT AIpa
CKIANKE, BOBIEKATUCh B JedopManmio mosske sapa. TpemuwHH B HEX BO3HU-
KATH HECKOIBKO MO33KE, YT0 OTPA3MIOCh W B BHIIOJHEHHH X Gojee MO3THUMHA
MUHEPAIBLHEMA ACCOMMALMSMIL.

Taxum o6pasoM, soHanpHOE pyZooTIOkeHEme XaplOeilckRoro MecTopoKAe-
HUsi HAXOAWTCA B TPWYMHHON CBABH C HBOJWIHEH MumHepanoobpasymomux
PACTBOPOR.

Tleoxnmmveckme 0coleHHOCTH
BOAB(PaM-MOINOCHOBOTO OPY/ICHEHHS

B mamem pacoopaHeHn IMeICHa aAHAIITHIeCKIH MarepmalJ oo MecTopomX-
JIeHU0, TPefCcTABIeHHEN pesyasTaTaMu uccaemoranus pys rna Mo (obmmii) —
2368 amammsos; Mo (ommensui) — 10, WO, — 295, Cu — 10, Pb — 10,
P,0; — 10, Zn — 10, SiO, — 10 (mo mammem A. A. Ocymora m B. B. Ba-
pauoBcroro, 1954 r.). Hamu #enonn3oBan AWM TOT AHAIHTAIECKUIE MaTepHad,
rae Obrm comecTHo oupepenenn comep:kanus Mo m WO, mo rasenoii mpobe.
Taxroe orpanmyenme HARIAMLBAIOCH C TeJbI0 apaimsa ocobeHHOCTeH mOBefe-
HAS 9THX HOMIOOHEHTOB B mpouecce pymoobpasopaHusA NpH BeAylneil B TaHAOM
ciygae MOauOIeHOBON MuHepaiwsanud. Ilpenenas ronebammsa m cpelnme 3Ha-
gepna comepkanmii Mo w WO, B smmnax XapOeficKoro MecTOPOKIEHHA J{aHEI
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B 1aba. 29 (cpennee smavenme orHomeHmsa Mo/WO; mpubamsmrennno pas-

HO 4),

Cpenrue coflepsKaHUs PYQHBIX BIEMEHTOB KaK ¢ DOBEPXHOCTH, TAK H B IOJ-
3eMHRIX TOPHBIX BhipaGorrax (ma ropmsonrax --148.0 m 4-108.0 M) nosomprO

BaepsKansl (Tabm. 29).

Conepsxanue Mo m WOy (9),) B npofax XapGeiickoro mecroposienus

Tatnmma 29

Koym-
Mecto orfopa npoG 9ecTBO Mo WOy Mo/ WO,
npob
0.002—1.620 0.01—0.24
Xapbelickoe MecTOpOMTeHHE 215 0.137 0087 3.7
0.002—0.700 0.01—0.22 ;
Nz ropmsorta --148.0 M, smpaborkm | 120 0129 0.037 3.5
00 NPOCTHPAHHIO PYAHHX 30H U ? *
OpTHl W3 HUX
0.008—0.330 0.01—0.19
la  ropuzoHrambHEHX  BHIpaGoTOR 20 0,095 0042 2.3
BKpecT IPOCTHPAHNA U pACCEUKH ' :
U3 HHX
0.021—1.184 0.01—0.062 =
Nz magnmomumx BLpaGoTOK 19 0189 005 7.6
; 0.005—0.392 | 0.04—0.035
1z ropmzonra --108.0 M 12 0.083 0.028 3.0

Mpumeg aHHe

B guchnarene — npegedsl wodefaHuit, B SHAMSHATENE — CPETHEE CONEpIKalme.

T'merorpammsr gacror Berpegaemoctd xomuenrpanuit Mo m WO; mo Top-
rosckoMy u XapOeiicKOMYy MeCTODOKRIeHUAM O0HADY/HEBAT HPHHNHIAAILE-
HOe CXO[ICTBO B DpacHOpeNefeHWH COJeD/HKAHMII 9THX KOMIOHEHTOB. B obomx
crydaax (pmc. T4) muer DOCTeNeHHOEe YMEHBINEHWE YACTOTEL BCTPEYAEMOCTH
mpo0 mo Mepe yBeImdeHWS B HHX COMEPIKAHWN DYJHHIX KOMIOHEHTOB.

Taroil xapaxTep KpHBOIl pacmpeleleHAs OMHCHBAETCA B mepBoM npubiam-
/KeHHH JTOTHOPMAJIBLHEIM B3aKOHOM pacupefenenns BepoarHocteil. OnroBEp-
IITHHOCTh KPHBHX PACHpeNeTeHNd TOBOPHT O TOM, 9T0 COOTBETCTBYIOIIHI Mu-
Hepaa B HOPOJie MPeICTaBIGH OIHON PeHeparyeil Wil HeCKOIbKIEMH TOCAeN0Ba-
TEIBHO 33 BUCHMEIME TeHePANUAMA MIPH OTCYTCTBAH KAKEX-AHM00 HAIOMKEeHHBIX
HEe3aBUCHMEIX IIPONECCOB, KOTOPHE MOIMH O IATh MOIMOIHUTETBHE® MOPIHH
aroro Muaepana (Pommonos, 1961). OrcyrcrBue B HameMm cIydae 96TKO BEPA-
JREHHBIX MAKCHMYMOB (3a mekmosenueM maganspuux 1aa Mo — 0.01—0.08 o4 u
WO; —0.01—0.03) u ogHOTHOHOCTH THCTOTPAMM CBHIETEILCTBYIOT 06 OIHO-
AKTHOCTH ¥ IOJHON COMPS/REHHOCTH BOJABHPaM-MOIHOJEHOBOTO OPYICHEHUS.
JTO MOATBEP/RIAET AHHKE MEHEPATOTHIECKOT0 aHAINBA, CBUIETeNLCTBYIONIe,
9T0 «MONTAOIEHATOBEINY WHTEPBAJ TMPEICTABIgET cOG0M OTEIBHEIN W CAMOCTOM-
_TeABHEHIN 9TAI HePBUIHOTO PYN000Pa30BaHAA, CAEAYIOMHEE 3a ¢TyPMATXHOBEIM)
MHTePBAJIOM U CMEHMIOMUACH (MEPPOTHH-Xambromuputossnm. [leemur co-
Oyrecreyer MOJIEB,]IGEETY, HO HaXOMUTCA B PE3HO ODOTUHHEHHOM KOJHYECTBE H
He obpasyer pyn, HMEIOI[AX CAMOCTOATENbHOE 3HAYCHHE.

IIo mamERM XHMEYECKHEX aHANH30B Omula mOCTpoeHA TAKKe THATpaMMa
(pme. 75), HAa KOTOpOl BHNENEHH IIONS PACHPOCTPAHEHWS COCYIIECTBYIONIAX
cofep:rammit Mo m WO, B npomenTax Bcrpeuaemocts. M3 gmarpaMuu BmjHoO,
910 GosbIIAs TACTH CONEP/KAHMN AHAIMBUPYEMHIX KOMIIOHEHTOB HAXOIUTCH
B o6mactm 0—0.25 o5 Mo m 0—0.06 9 WO,. B srux mapamerpax HabinioxaeMsie
MAKCHMYMEL PAaCIpPefeNeHrs CONOP/KAHAN MO3BOJAKNT YBEPEHHO TOBOPUTH O
OpAMOH KOppeNANNE ITHX HPHSHAKOB, TTO IOATBEPIRLAET CONPAKEHHOCTH
Boab(paM-MonubieHOBOl MEHEpaTusalWH. B cayZae aHOMATHHO BHICOKHX
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Pre. T4. T'merorpaMmet Tactors (f) BeTpegaeMocTn cofepanmii Mo m WO,.

a — npodu XapOeltckoro MecTopomnennsa (n = 215); 6 — opoin n3 ropmaoura 41480 M,

#3 BHPabOTHY 0 OPOCTHPAHNIO DYAHLIX S0H W OPTH Ha HUX (n = 120); ¢ — npo0s u3 ropu=

30ATANLERX BRpaloTOK BEpecT NpPOCTUDAHHA M PACCEYKH H3 HEX (n = 20); 2 — opoln H3
HaKIOHHEIX BLIPafoToK (n = 19); 8 — npolbt g3 ropusonta --108.0 M (n = 12).



cofep:kanmit kaxoro-mmbo ms KommomenTtoB (1 0y BCTpewaeMocTH H MeHee)
3aBucuMOCTh mpmobperaer ofparHEll xapaxTep.

CpasHenme reoXuMmIecKoit meropmm Monambpena #H Boasdpama B Topros-
cxkom m XapOeiickoM MeCTOPOsKIeHAAX DIPUBOAAT K CIEYONUM Pe3yIbTaTa.
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Pre. 75. OGxacTn pacupeferenna COCYMecTBYomux cofepsmanuit Mo m WO, B Xap-
GeficKOM MECTOPOKIECHIN,

1. Toprosckoe MecTopo:kfeHmHe Xapaxrepusyerca mpeolmajaiomeil BOJb-
dpamosoit MuHepanmaanmeii (meennt), a XapOeiickoe — monubperonoit (Mo-
aubeHuT), 9T0 HANLIO OTPAKEeHHE B CPEJIHEX COMePIKAHUAX 110 STHM 00BeKTaM:

Toproscroe Xanbeiicroe
MECTODOKISHIE MECTODORIeHIe

HomigecTso amanmson ] ey 130 215
WO PP o Bl e e 3290 370
Mo. PP e o e ww w 700 1370

MO iy W on i e 4.7 0.2
Mong ........ 0.3 3.7
Hoppenﬂmm Mo—WOQ,; . . Otcyrereyer Tpamas

Cpennee cogepskanme Boanppama WO, Toproecxoro MecropoiraeHEA
B 9 pas seume, a monmbera Mo — B 2 pasa mwxke, gem B XapOeiickoMm MecTo-
pospenun. AGcomiormoe mpeobmamanme OJHOTO KOMIOOHEHTA HAJ [APYyTUM
B 000HX cIydasX IPaKTHIECKH OfHHAKOBO,

2. B ToprosckoM MeCTOpOMRAEHHE BOJBLYpPaM M MoIuOIeH SBIAITCA
OPOAYKTAME COOTBETCTBEHHO PAsIMIHEIX CTANME MEHepaJdu3aluy, YTo NoATBep-
JMIO0CH, B 9aCTHOCTH, OTCYyTCTBUEM Koppensanuonnoii ceasu Mo—WO,. U, na-
obopor, B XapGeiickoM MecToposieHAN BONbGpaM-MONuGIeHOBaA MHHEpaJIHA-
3anuAg compAsEeHa BO BpeMeHNM W IpPOCTPaHCTBE H B MHTepBaje BRISIBJIEHHBIX
CPeHEX KOHIEHTPALMI XapaxTepH3yeTcs UPAMOH KOppeIANHOHHOM 3aBHCH-
mocTeio (puc. 74, 73).
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3. OwgeBmpro, meropust HopMEPOBAHHS BOABYPaM-MONHOACHOBOM MHHEpA-
amsanuu B upenenax XapOelicHoro MecTOpOmeHmA Xxapaxtepusyerca Oomee
V3KEM BPEMeHHBIM HMHTeDPBaJoOM, 9TO 1 BHPAa3uI0Ch B OJHOAKTHOM oOpasopa-
HUM PYAHEIX KOMIIOHEHTOB, B TO BpeMA Kark Ha TOPTroBCKOM MECTOPO;KIEHMH
dopmmporarme mogobroro ke Tama pyx (W, Mo) npomomkaioch Ha mpoTsAsRe-
HEU Tpex CcTajuil MUHepalu3aliH.

QcobennocTn reHeTHYecKoii eBA3M
M&CTOPOJR)IEHHH

ITo yerormsim popMupoBaHus, MOPHOIOTHH PYIHEIX TE, WX MAHEPATBHOMY
COCTAaBy W XapaKkIepy OKoIOPYAHBIX wusmenenmit Xapbeiickoe Boxbhpan-
monunbenoBoe MECTOPOMKIEHHAE OTHOCHTCA K THIPOTEPMATBHOMY THIIY.
[lospnenne B pyfax papHero METEPBaZa (IIOOPUTA U TYPMAJUHA, IO MHEHUIO
I'. I1. Cogponona m A. K. IlonskoBa, CIY/RAT CBHAETEIHCTBOM OTDAHHIEHHOTO
TPOABICHEST TPONECCOB THEBMATONUWTOBOTO Munepaioobpaszosanms.

IMoasprOoypadbCckue MeCTOPOMRIACHUA THAPOTEPMAILHOr0 TIeHe3mca, Co-
Jeprramue MoIuOAeHOBYI0, BONBOPAMOBYI, THHKOBYO, CBHHNOBYO, MENHYIO
¥ CYypMAHYIO MAHEPATH3aNW0, COCPEIOTOIeHE B mpeneaaXx Bocroumoif Meras-
JOTEHWYECKOH 30HH, rAe OOHAPYMHMBAWT OTYETAMBYI0O TPOCTPAHCTBEHHYIO
CBH3H € PAHHEOP[OBUKCKUMH MUKDOKIHHOBHIME ¥ MHKPOIETMATHTOBEIMI I'pa-
HuTaMu. KCTecTBeHHO, YT Takag cBash, mommedenmas 1. II. Codpomomnim
eme B 1949 1., ysre cama mo cebe ABIAETCA MPUBHAKOM CYIMECTBYIOMENR MERTY
nmvu 00Tee TeCHON MAPATEHETHYCCHON WIH TEHETHYECKOIl BaBUCHMOCTH.

B nacrosimee BpeMsa reHeTHYECKAs CBA3EL TPAHUTOB ¢ PYAHOE MUHEepalmaa-
mueir, mo garuaeiM B. H. OxorruxoBa, A0Ka3HBALTCH TPUYDPOIEHHOCTRI) OpY-
JeHeHNsA K 30HAM SK30KOHTAKTOBEIX ODE0JOB PAHHEOPTOBHKCKHX I'DAHHTOB,
CBAZBI0 OROJOPYAHON OHOTHTHIATHHE W CEPHIETHAAIAA ¢ MEIKPOIETMATATOBRIMMA
¥ acCOUMUPYIIUMA ¢ HUMA MEJIKO3EDHHCTHIME TPAHUTAMHA, OONIHOCTHIO
CTPYKTYPHOI OPHYPOIEHHOCTH W, HAKOHeIN[, NPHCYTCTRUEM BKDPAMIeHHOCTH
MOIMOeHATA I TAJCHATA B PAHHEOPTOBHKCKHX TPAHHTAX M CBABAHHBIX ¢ HEMHI
TEerMATHTOBHIX fRHUJNAX, W3BECTHHIX 3a mpexnetamu XapOeiickoro pymHOTO mOIA.

Becema xapaxrepHa B3amMocBsa3b BoXbppary-monmbmenosoro u Monubie-
HOBOTO ODVAPHEHHA C ILIATHORIA3-aM(OUOONOBHIMI OPTO- M IIaparHencaMu.
Ilocnennne GopMEpPYIOTCA B HKB0KOHTAKTAX BHRINHEBAIOMMUXCS TPAHHTHLIX
HHTPY3HA 1 0OBIYHO CONPOBO/RIAITICA 30HAME HHBEKUHIT TpaHmTOH0B. B co-
cTaBe X KpoMme ampnboaa m aabp0uUT-0IUTOKIa3a B 3HAUMTEAbLHEIX KOJHIECTBAX
OPUCYTCTBYIOT THTAHHT, SUHAOT, ATATHT, TYPMAlWH B ACCOIHALEE € DEIKOI
paccesHHOH BRPAIMIEHHOCTHI0 MUPHATA, XaTbKOINHPUTA ¥ MOIuOZEHUTA,

ITo muenmio I'. II. Codporosa, Monubuerosoe opymenenue usbmpaTeaTsHo
JORAIH3YyeTCA B IIATHOKIA3-aMpub0oI0BEX 0pTOrHEelicaX. ITOMy CIOCOOCTEBYeT.
C OJ[HOH CTOPOHBI, BEICOKAA TPEMMHOBATOCTH THEIHCOR, CRATHX B Axpax Xapbeii-
XauMmelicKOH M OCTOKHAKIINX €@ IONEePeYHEIX CKIA0K, a ¢ IEpyroif — mx
HOHTDACTHHI cocTap. HBapmeBo-py/HEE KU ¥ DACCEAHHAS BEDAILIEHHOCTH
monubpennTa oO0H9HO HaGMOAETCA B COTACHHX 30HAX TPEH[MHOBATOCTH, KO-
TOpPEE LPENUNOYTHTENRHO DPASBUBAIOTCA CPEH MACCHBHHIX DPA3HOBHIHOCTEL
THEHCOR, RaK MPABHI0, HOBTOPHO aMuOOTUSHPOBAHHBIX M COTME PFRAIIIY TOBH-
IeHHoe Ko/JIHIecTBO porosoil obmamku. B pame mpyrux paitonor IlomxapHoro
Yparra BKpalIeHHOCTs Moaubpaenuta mabmromaerca B amdmbonmrax m B Ipes-
"X aMubonu3NpPOBAHHEX BYIKAHATAX, BPeMA MeTaMopPmasMa KOTODHX IO
ompemenennsay abcomiorTHOTO BospacTa aM(mOOIOB METOMOM CPABHHTEIBHOIM
OECHEpPCHN ABYIPEIOMIEHHSA COOTBETCTBYeT muTepsany 440—450 mam mer.

Haa Xapbeiickoro m Apyrux MpoCTPAHCTBEHHO CBABAHHHIX ¢ IMIATHOKIA3-
aMpub00BEIME OpTOTHEHCAMY MOJUOIEHOBHIX MECTOPOKIEHHH YCTAHABIU-
BAeTCA NPHYPOYEHHOCTH K YYaCTKAM 3aMETHOTO 00OrallleHWs IOPOJ THTAHOM,.
dochopor m :menesaom. Hocmrenm mx (amarmr, chen u amdubon) AraawTca
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TOCTOAHHOM cocTaBHOll acThI0 MIarmokmas-ampubonossix oprorueiicos (Oxor-
HUKOB, 1955), PasBUTHX B DKB0KOHTAKTAX MUKPOKIMHOBHX rpamros. Homm-
9ecTBO HTHX MHHEDAILOB BO3PACTaeT ¢ NPHOIM/KEHHEM K TPAHATAM ¥ TeM BEHILIE,
geM Goublne pasMepsl HHTPY3MBHOIO Tejla. JTa jKe MEHEPAIbHAS aCCONMALUSA
TIPHEAMAET yIacTHe B CHOMKEHNH DYJNHBIX JKHUI, a KoxwdecTso gocdopa B pygax
Xap6eiickoro MECTOPOKIEHTA NOAYAC CTOML BHICOKOR, UTO 3aTPYHHALT IPOMEce
ux oboramenus.

Taxum o00pasoM, IMOBHINEHHEE KOHIEHTPALME TATAHA, (ocdopa I jKeIesa
HabrwoganTes OHOBPEMEEHO KAK B PYAAX MECTODO/RICHAH, TAK 0 B KOHTAKTOBO-
WSMEHEHHKX ILTArHOKIas-aMPubooBex oprorHeiicax. OueBHIHO, BHICOKHE
HOHOEHTPanu UX 1 B TOM, U B leyI‘OM CJIY‘I&E[X ABIAITCA CHeJCTBHEM OTHOLO
¥ TOTO 3H€ HPOIecca, CBA3AHHOIO ¢ BHEJPEHHEM DAHHEODTOBHKCKHEX TDAHHATOB.
EcrecrBenno mosToMy, UYTO KOHTAKTOBO-METAMOD(MIECKHE WBMEHEHWS U
pynoobpasyomme mponeccsr Ha IlomsipmoM Ypane HAXOQATCA B UpAMOM 3a-
BHCHMOCTH, I COKRpaIleHHe POJIE HepBHX M3 HHX CBUETEILCTBYeT O caabom
pasBaTHM PYyZHOH MuHepadusammm. Bugmmo, me cIydaiino B 0e3pyAHEX
rueficax TNyOGOKEX TOPM30HTOR XaHMEMCKOTO MOJHMOIEHOBOLO MECTOPOIKIe-
HUA cofiep:RaHmA (ocdopa ®W THETaHA He IpeBmmaloT riapropsie. B Xapbei-
CKOM 7K€ MeCTOPOIK/IeHHHA, Ha000poT, Cofep;RaHMNe STHX DIEMEHTOB BO3PacTaer
¢ raybuboil OTHOBpPEMEHHO ¢ HOABIeHHEM G0TaTorTo OPY/IeHEHUA B 30HE 4Cle-
TOHX» PYAHBX JRHI.

Eme oguuM CBEIETETBCTBOM CBA3H BOULOPAM-MOIHONEHOBOTO OpPYyIeHEHES
] TpaHANTOMIAMHE ARBRIAETCA O,T_I,HOTIIHHHITI XaparTep HaH OKONOKUIbHBIX H3Me-
HEHHI B mpejlelax pPyJAHLIX I0Jeli, TAK W 9K30KOHTAKTOBHIX HpeobpasoBaHmit
BMEIIANIHX TOPOJ BOKPYT MacCHBOB MHKPOMETMATHTOBLIX W MEJHKO38PHECTHIX
I'pPaHUTOB. H Ha HOHTAHKTaX AHH/I, U B 9KR30KO0HTARTaX I'DAaHUTHRIX MaCcCHBOB MH-
TEHCUBHO PAa3BABAETCA OMOTUTHM3ANMA, XA PAKTEPHaYIOMAACA KPHCTAIIA3AIHeH
OmoTHTa ¢ mEXEM paAgoM o0mmX THmoMop(HHX ocobemHOoCTel (mCEBTOKBAM-
parHag ¢opma TabmETYATHIX KPHCTANIOB, ONHBKOBO-KODHIHEBAd OKPACKA,
uaMengromagacs mo Ng g0 rycro-kopmunesoil mnm gepuoit, 2V wmemee 5°).
Taxrast ke apadorus HAOIIOTAICA B OKOXOPYNHOM W OKOJOTPAHUTHOH MYCKO-
BUTHZAUUE (CePHIATHSANNN).,

HOna pyzmoix tenm XapbelCKOTO MECTOPORJEHHA TeHOTHYECHAS CBA3L C
MEKDOIEIMATHTOBHIMI TPDAHUTAMEH KPOME TepPeYHCJACHHEIX IIPU3HAKOB ycTa-
HapJINBaeTcd 0o xXopouio BHP&H{EHHOﬁ 30HATBHOCTH PYIOOTIOMEHII, xapaﬂ-
Tep KOTOPOil ysKke paccMaTpmBalcs B 2To# Iiape. J0HANBHOCThL CBUIETENb-
CTBYET 0 MyJhCATHOHAO-BOJHOBOM IIOCTYIUIEHHN PACTBOPOB B CPENy PYLOOTIO-
FREHUSA I3 OTHOT0 METATIOHOCHOT0 HECTOUHIHKA, HAXOJIAMIEr0CA B IEHTPE KOHIeH-
TPHYECEW PACHOJNOMeHHBIX PYIHBIX 30H. Tamm IMeaTpoM ABNACTCH UHTPY3IHA
MHEKPOLOErMaTHTOBEIX TpPaHHUTOB.

Jlna MumrponerMaTnTOBRIX TPAHNTOB, TAaK yKe Kak U [JAd PYAHLX IPOABJIE-
uuit B cepepuoil 9actu [lonsiproro ¥Ypaina, ycTaHaBInBaeTCA OTIETIHBAA CBAZH
€ DOTEePeYHHMHE CKIANIATHMHU cTpyKTypamu (Oxormmros m nip., 1968a). I'pa-
HUTH TPHYPOTEHH K CBOMOBHIM YACTAM CRIANOK M 10 OTHOIIEHHWIO X HOCTETHEM
ABJIAIOTCA CHHXPOTEHHBIME HHTPY3HAME. PyIHBIC jRUJIBHBIE TeJa TAKKe. J0-
KalusyoTCHd B SAApAX TONEPEYHHX CHJAANOK WM B y3l1ax HePecedeHHsa WX
MepUAnOHANBHBIME crIagkamu. B npemenax XapOeiickoro pyaOro mMOIA MO~
HOCTEH W COKPANAeTed OT ANpa HMONEePeYHOol CKIagJaToil CTPYRTYPH K ee
mepuepum, 9UTO OTPAIKALTCA B CcBOe0oOpasHOH MOP(HOMETPHIECKOH BOHAIB-
‘HOCTH, 3aBHCHMOIl OT CTPOCHHA U YCI0BHA (JOPMEPOBAHNAA IIONEPETHOM CKIAIR.
Ham6oxee MOIHKE UL BHIIOTHEHE PyLaMi PaHHEX wHTepBanor. llosnnme
SHEJIEL AMET MAJy0 MOIIHOCTE W PACHONAralTCa HAa KPHUIBAX IMOOEPeYHOI
cxmamgku. B ofmeM JnmHA DPYAHBIX KNI 3aBUCHT OT IIMPHUHEL MOMEPETHOMH
CHJIAOKM, & MOITHOCTL — OT CTEIEHH ee CaTHd. B ciay4ae paBBﬂTHﬂ pH_I[& oa-
PRILIENBHEX CHJIAMOK WIH OCIO0KHEHHA TJIABHON M3 HEX CHJIAfKaMH BTOPOIO
W TPETHETO MOPAMKOE BO3HHKAIT YYACTKH YeTKOBHLHOTO CTDOSHHA KW,
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Ka/xJasg 9eTKA KOTOPHIX HPHYPOUEHA K CBOAY CHIANKH H COETHHSAETCH € CO-
cef(HEMA ToHKHMHE mpoBognukamu. IIpm obimem MepmAmoOHANBHOM IPOCTHPAHUH
W COTTACHOM 3aleraHud, ;KANE B IJAaHe HMMET BUA (ecTOHIATO-H30THYTHX
80H ¢ PasAyBaMH B MECTaX NePeceueHHs MONePedHHIX CHAAJOK.

TaxmM 06pasoM, KAk JUIA MEKDPONETMATHTOBHIX I'DAHHTOB, TAK W JJIA PyI-
HBIX TeJl XapaKTepHa oOMHOCTh CTPYKTYPHOH NPy POISHHOCTH. ITA 3aK0HOMe]-
HOCTHL TpoCie;REBaeTcA Ha Beell Teppuropun llomxaproro ¥pauna (Oxoramror
u 1p., 1968a) u usmaBHa CIYKUT HaZEKHLIM IOMCKOBEIM npusHarom. Ona cBu-
JeTEeABCTBYET He CTOJNBKO 0 IPOCTPAHCTBEHHOH, CKOIBKO 0 CTPYKTYPHOI cBa3n
PYAHOH MUHEPANHEAAUM X TPAHUTOB C MOMEPETHHIME CKIATIATHIME CTPYKTY-
pamu. Pygnne Tela m IpaHUTH ABIAKTCA CHHCRIANYATHIME o0pasoBammamMu,
a4 TPOCTPAHCTBEHHAA CBA3L WX ¢ INOMEPETHHEIME CKIATKAME JWINbH OTpPaRaeT
Gouree raybokue CTPYKTYPHYI0 B TeHETHUECKYIO CBA2H. BOSMOIKHO, 9T0 30HAIE-
HOCTHh PYAOOTHOREHUS B KAKOH-TO Mepe OTPaykaer »TATHOCTH (OPMUpPOBANHA
OOomepPedIHbIX CRIaI0K, CTaHOBJIeHHE HOTOPHX COHPOBOH{}IaJIOGB TEKTOHHYe-
CKUMH EMIYIbCAME, OTDaKAIOMEMNACH B MEKCTAANAHLX M BHYTDHCTaTHIIHBIX
mepepelBax. .

Tlonmepeunsie CKIANKE (QOPMUAPYIOTCA OIHOBPEMEHHO € MEPHIHMOHAILHBIMEA
CRIIQMYATEIMI CTPYKTYPaMe, 0T0OpasKaiolIEME IJaBHOe HAIDABIEHHE CTPYK-
TypHoro miaHa cesepHoll wactn Ilomsaproro Ypana. Pones monepednsix craagor
3a9aCTyI0 CBOGMTCA K COBJTAHMI0 OTHPHTHIX JOPYAHBIX TPEN[UH, BOZHUKAIOMHIX
B MeCTax OCIOKHEHHA HMH MePHIHOHANBHHIX CTpyKTyp. Hepenro mabimio-
JlaeTcs CMeIeHHe OTIeNbHEIX TacTell CKIafoK I (OPMUPOBAHNAe CIAOIKHEIX Tpe-
OUH, B KOTOPHX OTKPHTHE IONOCTA YePeNyIOTCs ¢ YYaCTKAMH TIePesKUMOB,

Pynuasi MuHepalu3amua DPeHMyINECTBEHHO JOKATUIYETCA B MECTAX PACIIH-
peHrsa DYAOHOCHEIX TpeIWH, Nepel WX NePeKHMOM WIH BHKINHABAHHEM.
OG6sYHO IOBHIIEEHHE KOHNEHTPANWM PYIHEX MHHEPATI0B XaAPAKTEPHH Iid
YUACTKOB PYHBIX sKUJI, TJIe B Pe3yJIbTaTe 3aTPyIHEHES CBOOONHON MU PRYIAIHA
PYMOHOCHBIX PAacTBOPOB CO3[ABAJNCEH YCIOBHS 1A NPOFOIKATENHHOM KPUCTAI-
Au3an@Em pPyAusx MumpepanoB. OOorameHHbe y9aCTKH PYNHHX KEA damie
BCEro pPacmojaraloTCd B MECTaX KPYTHX M3IHO00B BMEINAIOMEX IOPOJ, cobpan-
HEIX B MQIKHE TONEPEdHbIe CRIATKN. AHATOTHYHBIE YCIOBUA 3aTPYIHEHHOMN
OUPRY/IANME PYAOHOCHEIX pacTBopoB HaOImAawTest BOMW3H HaWKOBHIX Ten
nmabazor Wam mOPHHEPOB.

B crooskennmm TIONEPEYHEIX W MEDPHAHOHAIBHEIX CHIAKIATHIX CTPYKTYD
IPEHEAMAOT yIacTHe TEéDPHTEHHHE OTI0:KEHUA OPAHTCKON CBUTH, TaTHPyeMoit
rembpueMm—umwREEM oproeukoM. CaexzomaresnpHO, BpeMd (pOPMEPOBAHHA STHX
CKIAfioK MOs;keT OHTEH ompefeleH0 KAk panxee opnosurckoe. Bospacr cea-
39HHHIX ¢ HEMH TDAHUTOB, ONpeAeJeHHE Halui-apTOHOBEM METOI0OM, PABEH
490—460 mau mer (ITomcocora m np., 1969). Ilposasrenme pymaHOil THApOTED-
MAaJIBHOH MUHCDATH3ANAN HECKOTHKO 34IA3THBAST BO BPEMEHH II0 OTHOIICHHIO
k rpampram. @opMEpoBaHue PYZHBIX TEl YBA3HBAETCA ¢ MeTaMoOpQOreHmsm
DpomeccaMu, 0co0eHHO WHTEHCHBHO NpPOABURMUMUCA B MHTepBaxe 450—
440 mug mer. 9To BpeMs YCTAHABIHBAETCA N0 MHOTOTHCIEHHBIM T'e0XPOHOTIO-
THYGCKEM OIPEIeNEHHAM METONOM CPaBHETENBHON THCHEPCHN BYHperodMiIe-
HES POTOBEIX OOMAHOK ¥ INIATHOKJIA30B B aMPmMOOIMBMPOBAHHEIX TOPHHIX
NOPOJax, BOSHARMUX B YCIOBHAX MEPOKO paspmroil ampmbormaanms, conpo-
BOMUIAIONIEH PYIHEI mpolece.

Munpuas opma sajeranms, MaJbe PAa3MEPH Tel, TOPPUPOBAS W METRO-
3@PHHECTAA CTPYKTYPA W OIDAHHICHHOE DA3BATHE KOHTAKTOBARIX DOTOBHKOB CBH-
JETENBCTBYIOT 0 TAnabmecanbHuX yenoBuAX (GOPMAPOBAHNA MHKPOIETMATHTO-
BHIX ‘H MEJIKOZEPHHECTHX TpaHuToB. ['Ty0MHA CTAaHOBIEHWS WX, MO-BHANMOMY,
ne npessmana 1000—1500 m, wro cooTBeTCTBYET MOMHOME MOIHOCTH OPAHTCKOI
CBWTEHI, OTJOKEHHS KOTOPOH BEHIAT PAspes BOCTOYHOM CTPYKTYPHO-GanmaIb-
mO# sombt Ilomapmoro ¥Ypama. MukpomerMaTmToOBHE W MEIHO3ePHHECTHE Tpa-
HUTH JIOKAIHM3YIOTCA IIOF 5TOH CBHTOH WMIW B HEMHAX 9acTAX ee paspesa.
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Cynma mo mabarofaeMoil 30HANBHOCTE PYA00TIO/KEHHA, PyIHEE Teda GopMupo-
BANHCH HA Toil yke TAyOmHe, 9T0 W IPAHUTH. IJTO MOITBEDHKTACTCH H JOKAIH-
zanmeil ;RUJI B TPEIIUHAX pPasphBa MJIH OTCAAWBAaHHsA, A TaKyke MPHYpPOYCH-
HOCTBI0 KU K TPEmEHAM, B3aN0JIHeHHHIM OpexKYMpOBAHHBIM MaTepHaoM.

9K30rEHHBIE NPOABJEHHA BOJbB®PAMA

Cronnennsa meennTa
B COBPCMCHHBIX ANIIOBHANBHBIX OTIOKEHHAX

IMeenur BerpegaeTed B alTIOBHANBHEIX oTaoeHuAX DaccefimoB pex IHly-
upeit, Xamarsl, Jlomror-I0rama, Xap6es, Xammes u Colu, nepeceramwmmx
BHpecT mpocTupaHua cTpykTypsl Ilonapsoro Ypana, oHAKO 3HAYHTENBHBIX
POCCHIIHBIX CKOMAEHHIT MeennTa 10 cux nop He obmapy:xeno. O6wrano Habiaio-
JAT0TCS e MHMIIEE 36 PHA UK IeCATRE 38PeH, CBHAeTILCTBYIONINe IHLIEL O -
POKOI pacmpocTpaHeHEmocT: IeenuTa. Bo3MoskHOo, 9T0 MHTEHCHBHOE paspyile-
HHE IMeelIHTa B KOPEHHBIX HCTOYHHMHKAX C IepexofoM e€ro B MyYHHCTYIO Maccy,
xax 570 nmxe pasbupaerca H. II. IOmxunrem 5a mpumepe Toprosekoro MmecTo-
posmpuenus, HAPsAAy ¢ Gonpuioit ckopocThio pex B ropHoll wactm Ilomsproro
YPaJIa OpenmATCTBYyeT HaKOIIeHWIO SHAYUTEIBHBX KOJAHYECTB €ro B aJIJIBHIL
BEPXHEHX YACTeil COBPEMEHHEBIX [0JmH. ECTECTBEHHO, UTO B 3THX YCJIOBHAX
pelrne COXpAHUBIINECHA 3eDHA HieelIuTa, MCIBTaBIINe MPeABADUTEIbHYIO Te3UH-
Terpamnmumo, cnocobHb BolllepirRaTh HepeoTIdreHue JUllh Ha KOPOTRHE PACCTOA-
HI1A. HOBTOMY Jayxe MEJIKHe POCCHIIHBIE CHONJIEHHMA IMeejnTa BCerma cBHOe-
TEJALCTBYIOT O 0aH30CTH KOPEeHHOT? MCTOYHMKA.

Ha llonsprmom Ypade xapakTepHa TIPOCTPAHCTBEHHAA CBA3b DOCCHIITHKIX
MPOABIEHUIl mMeeamra ¢ 30HAME DAYOMHHHX PA3IOMOB, M B STOM ACIEKTE
0cOo0eHHO IORA3ATEIBHO pasMelieHne €ero IMIHXO0BRIX OpeoJaoB B Gaccer‘fme
p- llyupeit. llleeruToBRIe OpEOTH ITOKATU3OBAHBL BIONEH BOCTOK-CEBEPO-
pocrounoft sonnl Ulyasmmexmx pasimomoB riayGokoro 3anosreHus @ HAOIO-
JAaloTCA BCAKHE pas B TECHON MPOCTPAHCTBEHHON aCCOMMALUY ¢ KATHeBEIME I'Da-
HATAMH MeTacOMaTHYECHKOTO TEeHe3HnCca.

B mmsosrax p. Home-fAArm pocennnsie CROUTEHES MELAUTA COCPEIOTOTEHE]
BOKPYI HON@ATHHCKEX METAacOMATHYECKMX T'DAaHWUTOB M PE3KO O00DHBAIOTCA
BEIIIE II0 TEYEHWIO ¢ yAAJeHmeM OT rpaHuTonios. Bocroynee, nmke oo TegeHmo
p. lyaseir, pocCHIIEEE CROIIEHAA MMeeTHTa NPHYpoTent K nepudepun leprus-
CKOU MHTPY3WH KAJIWEBHX TPAHATOB B TOM MecTe, Ufe HabmomaeTcsa 0Ca0KHe-
HEe ee Pas3jioMOM H MeTacoOMaTHIeCckoe 3aMemeHne BMeIaniuyX BY TKaHOTeHHBIX
oopof. Ouesmano, yKazaHHOe IPOCTPAHCTBEHIIOE Pa3MENIEHue COBPEMEHHBIX
POCCBIIHBIX CHOILIGHHIT IIeexmnrTa CBUIETENBCTBYET 0 CYIIECTBOBAHHU 60.]198
TeCcHOH, MO-BHAXMOMY, TeHETHIECHOH CBARM IMeeNnuTA He TOILKO ¢ 30HAME IJIy-
6HH1§IHX Pas’siIoMOB, HO H ¢ CONPOBOMIANMIMIA HX I'DAHUTOMIAME MeTaCOMaTH-
TECKOTO TeHEe3mCa. ;

K samagy poccHmmbe CROIIERNA TIeeTHTA H3BECTHE B pafione cOUNeHeHH
Olyusmacroro m SBanagmoro raybmmmeix paszaomos (Oxormmros, 1968a),
B meTorax p. Mamoit Yew m mesmx mpurokos p. B. XagarTer. 31ecs OHI CBA-
3aHE ¢ 00JACTBIO PasBHETHA OTJIOMKEeHTIT OpaHI‘GI{Of‘[ CBHTHI, H3BECTHAKH W HW3-
BECTHOBHCTEIC IeCHAHUKNM KOTOPO&, No-BEAEMOMY, IOM(BePriIHChH -CRAPHHPO-
BaHMIO B yaie coulneHeHus pasaomor. Tarum ofpazom, llyuruncxue pasmoMe
ray0OKOTO 3aT0/KEHHS SABIAITCHT MOTEHIWATHHO DPYNOHOCHOH 30HOME, BAOIBL
HOTODOH JTOKANIH30BAHEI OT/IEJILHEE BOJAB({PAMOHOCHHE O4arH.

Ipepune morpedeHHbIe POCCHIIN

ITorpebennsie BOMLOPAMOHOCHBIE TECKH BCKPHITH OYPOBEIME CKBAIKMHAME
B YIIEHOCHEIX OTIOREHUSX IOPCKOTO BO3PACTA, PABBHTHIX B0JL BOCTOYHOTLO
crunona Iloxapuoro u Ipunonspuore ¥Ypama. B arux pafiomax oHE yCTAaHOB-
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aemnl Ha raybumax cemime 100 M, mop Bepxmeii mauroit yraeit O6ckoro m
JlloasuHCKOT0 BYPOYTOMLHEIX MECTODOLICHITI.

Ha teppuropum O6croro GypoyrorbHOro MeCTOPORICHUS BOIbPPaMOHOC-
" Anie meckm 00HAPY/KEHH B ABYX cRBaykmHax (pmc. 70, cus. 13 6uc u 13), npoii-
neaasix B 1954—1960 rr. (puc. 77). Ofe cxpasRuHE pacmoiloKeHsl B bacceiine
p. B. Xanwmeit, Bgons senesnoil joporm, y er. Ilogropmaa. Bewpriteie mym
BOI[Bq]paMOHOCHbIe mecKrm COGPBI{OTO‘IEHH B GEBEIJO_38.]]3,I[HOE‘[ 9acTH Me3030ii-
ckoro mpormba, OT/IENEHHOr0 HA 3amaje 0T MOHATHX CcTpyrryp Ilomapmoro
Ypana peskum ycrymoMm B morpebenmonm peasede (pme. 77, a, 6). B paspese
OTIO/KeHHE BOJNBOPAMOHOCHBIe NECKH 3aHAMAKNT CPEJHION 9YacTh Gar-reio-
Bel-HIKHEOKCHOPICKON TPOIYKTUBHON KONTHHEHTATILHON YTIEHOCHO TOMIy,
HePeKPHTOH BBIIE BEPXHEIOPCKUMU MOPCKHMME, MEJIOBHIME T JIEJHAKOBHIMA JeT~
BePTHYHLRIMH OCadRaMH.

e = -...;_""'-... RN '--."‘. =
32 7 r293‘€\£x\x§*‘:¢ A e
=

=HNcal SRS paae
g SIS 7
B¢ B¢ [ [mme S oS S85s
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s e e @@e e
. + B

Pre. 76. Cxemarnvecknil reomormueckmii paspes mo ckpamunam OGerore mpoduas no
pauasi B, B, Boarosa m H. U. [Haaronoroii.

I — TecHH, PININBL, CYIECH, CYIIMHKN (Q,); 2 — Decrl, aprujinT, aAeBPOJHTH, TimEm (Q.); & —
CAHHEL, HABeCTHARKN (Cr HepacUJIeHeHHBIT); 4 — rnHe, adeBpaTe (J,km—vl)_s); 5 — rlHH ¢ HOHKpPe-
UHAMA THDATA, MAPKAasHTa, culepuTa {J;km); & — PIRHEl, IAMHUCTHE AJeBPHTH ¢ KOERPEUHAME cHOeph=
TOB ¢ TpaBHEM, radbrod 1 Bagvnami (J,okl)] 7 — lecUaHIKN, NECKH, APTHJLIITE, TIHIL, ANERDOMITEL,
yrom (Jsbt—- Ial;eh -okf,)s § — HOPA BHBETDHEAHIA OCHOBHAIX TIODOT, (T—J,); 9 — HepacUNeHeHHRE OT:10-

PHEHNA IePMO-TpHaca; 10 — BYIRauNTE (PZ.); 17 — 1addpo; 12 — rparatst (Pz,?); 13 — OmacTe yris;
14 — BoaRdpaAMOHOCHEE NCCHI.

[lo onmcammaM cxBa:kuf, BeOodmeHHbM B pasHoe spems B. I'. Homo-
panoruM, B. B. Boawosmm m H. II. llaatomosoit, gerpepruaabie OTI0MEHIN
npefcTaBieHbl BATYHAMH W PaJeYHORAME, CMEHAION[IMECHA BEIIIE II0 paspeay
TONNIEH YePeIyIOmUXCA HeCKOB, ramu u cyraunkos. Momuocts ux B cepepo-
samanHOll wactu mporunba mocruraer 70—80 M i MOCTEIEHHO HAPACTAET K BOC-
rory mo 130—150 m. Ilogcrmnaromume mX TOJNMN IPEJCTABICHHI HA BOCTORE
METOBEIME, a 3amajHee — BEPXHEIOPCKUMA 0T.10:keHmAMH (puc. 77). Moperme
PANHE, APTH/ATH W AJXeBPHTH MOCIE[HUX TOXPA3JEAAIOTCA HA BePXHEORC-
goprckme, KUMMePHKCKEEe U O00LEUHOHHBIE HU{HE-BePXHEBOMKCKIE CI0MH,
cyMMapHasg MomuocTh KoTophix gocturaer 100—150 m. Baons cesepo-sanagnoi
rpadnigs Hpormba YeTBepPTHYHEE OTIOJReHEs TPAHCIPECCHBHO HATETAWT HA
Gar-KenI0Beli-HmHECOKCHOPACKY NIPOAYKTHBHYI0 Tolmy. B cre. 3%
(pme. 76) cpasy mom BamyHHO-TATETHHKOBON TOMNMEH BCKPHTA VITIeHOCHAA
magka mMomuocTeo 16.3 M, B cocraBe KoTOpOIl UepeyIOTCA MECKM, TIMHBL U
Oypeie yram. MomuocTs miactoB yriell Kouaebrerca 0T HECROTILRIIX CAHTH-
MeTpoB 1o 3 1 7 M H B 06IMeM MOCTENEHHO HAPACTAET K BOCTORY, RAK I MOIHOCTD
peeit yraenocnoi magkn. Huske ee BCRPHTH PasHO3ePHNCTHE KBAPIEBEE NECKH,
MeCTaMH OjKeJIe3HEHHBEIe W COIePHKAIINe IPUMeCs IPABMIHO-TaIeYHAKOBOLG H
BAJIYHHOT'O pYCIOBOr0 MaTepmamna, NPeACTABIEHHOT0 TOPHBNMHE IIOPOJAME
ocenoii wactu [lonsipmoro Ypama. HonmgecTBo ero yBelmumBaeTcd HEMe IO

151



Hurepraan,
M -
. E g Paspes Omucabne
o = 8
E E g =] g =
mEl 5| = | & | or | mo | E
mEl B A =) =
~Z|o | ® = ==
~ S~ O | CyrIMHEKH M TIAHBE G PalibEON Y PANBCKEX 00—
0.9 1 21.6 [20.3 pon
21,6 | 45,4 23.8 = Tumna Oypas, cloHcTas
= N et et B '
4.4 |166.7 | 21.3 == ==1 YepemobaHue MeCKOB, MIHH, CYTIHAKOB
66.7 | 93.2 | 26.5 I8y 3O~ Cymmmox Oyphii, c BanyHaMii, Traibkoif
: . B oD YpanbeKUX HOPOR, OPOCIOHMEA CyITecei
s YepenoBaHue IauH, HeCKOB, DYPHIX yrhuaed, |
a g3 ¢ e s 1 ) ¥
o | B 93.2 109.5 | 16,3 ameupnTon
] & Ilecox cepwlit, KBApUeBHIl, ¢ rallbKoil, pasHo-
£ B 11095 11314 | 21.5 IepHMCTI, ¢ BRMovenuAMn Oyporo yraa n
'E = crmepnTa
= =
2 2 IlecoE apKoBOBHIL, ¢ Tanpkod M O0IOMKamMI
Eﬁ g [13L4f1403| 8.9 yporo yram
e E 140.3 |165.2 | 24.9 9 :.| Iecor caabocuemenTnpOBAHHHI, TOMIMIKTO-
- 'T 2= & MR o et~ BT, TOHEOZEPHHCTHIH ¢ OPUMECEI) TAJbLER
- E% S | 165.2 1822 17.0 goooog ?c? BalyHHO-TAJEYHHE OTJI0/KeHns
2 182.2 1200.6 i o 0| Tecrn cnafocneMeHTHPOBAHHNE, KBADHEBEE,
% 8 S LA S pPasHO3EPHHACTHE, ¢ TANBHOH KBADIA
E | & .
= £ | 200.6 |218.8 Hepecaansanne ANCEPUTOR M TIHH
g1 E
=1 m——
| 218.8 |246.5 | 27.7 % I'nuna cepasn
,_i; = %E 26,5 2523 | 5.8 lnqlggnae;?:;{cot;:iﬂemaa € FajbHOH, B HHUMEHEH
=i
3] mEE r r F HBapl-KaoJMHOBAA TIOPOHA  CEPO-3eJEH0r0
5| %23 12640 ) 11,7 .-..._,-r;..-'-_.._.[._...._r... uBeTE, ¢ peanxTamMu rabopo
o r r T'affipo KpyOHOSEPHUCTOR, BHBETPENIOE, ¢ 00AB-
5 2684.0 |1282.0 | 18.0 E I MMM CONeHaAHNeM XJI0pHTa
as20 3z | WP T T Talbpo cepo-3eleHOe, KPYIHOIeDHHCTOE

Pac. 77. Teomornteckue xoxonxw mo cxs. (13 (a) m 13 (6) Obckoro mpodums.

paspesy. Ha raybume 165—182 M mabmiogaercs BalyHHO-TAIETHHKOBBIL I0-
PHEBOHT, COOTBETCTBYIONWI, BEAUMO, BHYTPH(GOPMATTHOHHOMY IepPepHIBY.

B orom ‘ropmsonte (a Tamke Huwixe m BEITe ero) B KBapuUEBHX IECKAX,
COflep/RAIEX MeNKo3epHHECTY0 (parnuio, ma raybmmax or 130 mo 188 m
B ckB. 3"° (pmc. 76) B. B. Bouxossm u H. M. IlnaTonoBoil ycTaHOBIEHE
BEICOKME coflep:kanusa BoXbppama. Hume Borb)pPaMOHOCHEX NECKOB BCKPHTH!
mepecirauBaloluecd TIHHE, HeCKH W aXeBpPUTH, IOJCTHIAEMbie CHAdajla Ce-
PHIMH, a 3aTeM KPaCHBIMI TAMHAME, COfleprkamuMu mebeHb W 06JIOMEE HHHe-
aezkamux rab6po. Makeumansurie comepskaHua BOAb(paMa BESBICHH B MH-
repeanax 134—138, 152—154 u 162—165 M, ogHako MEHEpPAIBHEE (OPMEL
ero me ycranosuensl. He mexnioueno, gro Bombppam mpuCyTcTBYeT 31€cCh
B COCTaBe TIJIMHHCTO-MI0BATOH (pariiuu.

B cxs. 13, pacmonoesnmoii BOCTOYHEe, auALOrMYHEE BOILPPAMOHOCHEIE
IECKW BCKPHTH Ha raybmue 217.5—220.5 M. 31ech oHE TOMCTHIAIOTCH MAUYKOT
OypeIx yriedi, nepecaamBalOImEXCA ¢ ANEBPHTAME, TIHHAME T TECKAMI.
Crmemosaremsno, BonbYpPaMOHOCHHE NECKH 3alerainT BHYTPH (aT-Kel1oBeii-
HEJKHEOKRCPOPACKAX YIIEHOCHHX OTJO0KEHMI, KOTODHE SABIAIOTCA Kak yrie-
HOCHOH, Tak W BOJB(HPAMOHOCHOH IPOJIYKTHBHON TONMIEIl.

Boasdpamonpossiiernsa B mpogyKImBHOM TONME KOHNEHTPHPYOTCA B ce-
Bepo-3amafHOR YacTH Me3030icKoro mporuba, BIOIAL mOrpefeRHnx YPalbCKEX
CTPYKTYpP, THe oHEH OGHADY;KHBAOT TECHYIO CBA3bL € TeABTOBEIMH OTJIOMKE-
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Puc. 77 (npodoawenue).

suavm. CryjHEIe aHEEe, 0c00eHAO0 MEHEPAT0T0-Te0XIMIIECKNE, HE 1ai0T BO3-
MO}KHOCTH YBEDeHHO CYJAUTh O TeHe3mce Boab(ppaMompossieHmii. Bepoarso,
BOIBQPAMOHOCHOCTE IOPCKHEX OTIO/KEHHI ABIAETCA CHASJCTBHEM BEHOCA Ta-
JeopeKaMu LOJAPHOYPAIBCKOTO BOJIBOPAMOHOCHOIO AJLIIOBHAIBHOLO Mare-
pHEajga, TPeJCTaBAeHHOTO MeNK03ePHHCTOH W INHEHUCTOH (pPAKIHAMIE, COIep-
RAIMAMHA  (MYIHHCTHIM) IMeeiamT. B mersTax madeoper Boab(pamcomeps:halias
ramuucTad QPaRUEA BHOATATA B OCANOK BCAENCTBHE PO3KOTO MaJeHUWA CKO-
poctu Teuennd. He mckiiodeno, uTo mo kpaitmeil Mepe 9acTh Boas(pama mepe-
HOCHIAaCth B PaCTBOPEHHOM COCTOAHNA M RPUCTALINZ0BAlach B3 BOJHBIX PAaCTBO-
POB B YCJIOBHAX BOCCTAHOBHTEIBHOM Cpe/hl NpHOPE;RHELX B0H IOpPCKOT0 bac-
ceiiHa.

IOpcxknii yraemocusiid Gacceiis, Kax MOKasEBAT TeOJIOTHICCKuE Habiofe-
HESA, IPOTATHBAETCA K CeBepy BINIOTH A0 (arropuu Jlaboposas. YuuTssas mu-
POKO€ pacmpocTpaHeHHe aKIECCOPHOTO IeenTa B KOPEHHLIX I0pojax U IpH-
CyTCTBHE €r0 B ANJIIOBEEA BceX per, cTexaiomuX B II[pmobcKyio HU3MEHHOCTS,
ecTh OCHOBAHHWSA OHIAATH NOBLINEHHELE KOHMEHTDPALME BOIBPpaMa HE TOABKO
B 10pckoit fensre p. B. Xamwmeii, Ho U B I0PCKAX TETBTOBHX OTI0KEHHSX DEE,
pacIoIO/KeHHBIX OT Hee K CeBepy u Iory. i

To sxe camoe MokHO ckasaTh H o IlpunoasproM Ypalge, Tfe IPHCYTCTBHE
mIeeuTa B IOPCKHX OTIOMReHHAX yike mojrsep:eneno B. H. Hocrok mo panass
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H3y4YeHHA cKB. & m 9, pacuoXo:KeHHBIX Ha TeppuTopmu JlioipuHCKOro Oypo-
YrOIBHOTO MECTOpoipenus, B Oacceiime p. flrpma.

Taxum oO0pazoM, B OPCKEX YLIeHOCHEX TOAMAX BOCTOYHOTO CHJIOHA
Ilomapuroro u Ilpmomonspmoro Ypamna MOMKHO BHJENHTH DJK3OIeHHYO BOIb-
¢paMOHOCHYIO 30HY, BHIAHYTYH HapaljielbHO 3amafgHoil TPAHENE PCKOTO
baccetina. lllmpura aroit 30usl B paitone ppesmedi meastsr p. B. Xammeid mo-
CTHIaeT 4—5 KM M, O0YEBHMIHO, MOZKET H3MEHATLCH, MOCTHIAA MAKCHMyMa
B 00IaCTH IPEBHUX [EJAbT W COKpamasch MemAy muamm. Mokio OKHIaTh IO-
nobHOrO ;Ke WBMEHEHHS MOITHOCTH BOIB(PAMOHOCHHX TeckoB. B Jlembre
p- B. Xanmeil ux momuocts nocturaer 58—60 . ITa unTepecHas 30Ha, mep-
CIeKTHBE KOTODOil TpefcTaBnAoTcs BechbMa OiaaronpuATHEIME, Tpedyer ne-
TATBHOTO HCCIAEJOBAHUA.

Takmm obpasom, na Ilonaprom ¥Vpane kpome paseemanmoro Xapbeiickoro
MECTOPO/KIEHHA HPAKTHYECHHH HMHTEPEC MPeICTABIAIT POCCHIHBE IPOABIE-
HOA Boib(paMa, Cpeflm KOTOPHIX NOTEHOHAABHO-IPOAYKTHBHEIMH ABISITCH
JOPCKHMe BOJIBOPaMOHOCHEE HecKH. Jl0CTaTodHO BHICOKHE COjep:KaHUA BOJb-
‘paMa TP BHAYATENBHON MOI[HOCTH [PEBHEX TOTPeOEHHBIX pPOCCHIEH, WX
HMAPOKOE PACIPOCTPAHEHTE, TECHAST CBA3H C YIIEHOCHON TONIIEH, HECOMHEHHO,
TOMJKHEL IPHEBIEYb 0c000e BHUMAHEe K dToMYy THny pymouposernenni. ITorem-
HuEaJbHAH NeHHOCTH PYAOMPOABIEHIA MOBLIIASTCH HX KOMIIEKCHOCTHIO ¢ Oy-
pEIM yriem, samackl KoToporo Ha 1 mM* mromanm, no gamauM B. I'. Komosa-
J0Ba, COCTABIAIOT 7—8 MIH T, 30dbHOCTE yraeir or 10—14 mo 387/,

CRONTEHUSA MEEINTA B COBPEMEHHEIX AMII0BUATBHBIX OTIOMKEHUAX BPAM JIH
OPeeTaBIAIT NPARTHYECKYI0 LEHHOCTDh, HO ABIAITCS HANE/RHBIM KPHUTEpHEM
JIJIA TIOMCKOB KOPEHHBIX HCTOTHHKOB Boab(pama. Ocobrri maTepec npefcTaBiIsior
IEeeIUTOBLIEe OPEOJIsl, COCPeOTOYEHHEE BIOIbL BOCTOK-CEBEPO-BOCTOUHBIX pas-
PHIBHEIX CTPYKTYD TIYOOKOTO 3al0KeHHA, KOTOPHE IePECEKAI0T KeMOpPHIACKRO-
HIGRHEODAOBUKCKEE KapOOHATHO-TEPPHUTEHHEE TOIME OpaHTCKo# cruThl. Ilx
Halu4ue I[MO3BOJAET HAIEATHCS Ha BOBMORHOCTH OOHapy:KeHHS BOJb(pamo-
OPOABICHHH METACOMATHYECKOTO Texesuca B crapuax. Ilomobnwe Bonbdhpamo-
OpOABIEHAA [0 cmXx mop me Obimm masectsl ma [lomapmom ¥Ypame, Ho, cyas
o0 IMEPOKOMY PACIPOCTPAHEHHI0 POCCHIIHOTO TIEEITUTa, BHIAMO, HMEIT Be-
JAYIIYIO pPOAb B BOJB(QPAMOBOIl MCTAJIOIEHHH STOT0 pPETHOHA.

I'NIABA VI

MPOHECCHI THIIEPTEHHOTO W3MEHEHHMA
N PA3ZPYHNIEHUA BOJb®PAMOBBIX MECTOPOKIEHWIA
B YCJOBHUAX IOJAPHOIO RJIHNMATA

Ilna sppaborkn 9 eKABHEIX MOMCKOBEX KPUTEPHEB HA BOAbPpaM H mpa-
BHNLHOH OPHEHTHPOBKE MOHCKOBHIX W Pa3BefouHBIX pabor HeoOXO0NUMO BHIAB-
nenme ocobeHHoCTEl THOEPreHHOTO PA3PYIIeHUA BOXL(PAMOBLIX MECTODOJKIE-
HUI B yCIOBHAX KOHKpeTHOro permoxa. IlosroMmy B mpomecce mceliefoBaHHA
BoJbdpamMoBoii MmHepanmsanEn [lpumossproro ¥Ypama M ofpamann ocoboe
BHEMAaHWE Ha IPOIMecchl THHEePTeNMHOTO HIMEHeHWA W PpPaszpyIIeHHA pPYyIHLIX
MEHEPATIOB. JTO MOBBOMWIO, ¢ OAHOIl CTOPOHLI, MOTYIHTh HOBRIL MaTepmal,
CYIIECTBEHHO JIOTOJHADINUI TPeIcTaBlensa 06 TaMenennu PYIHRX MeCTOPOK-
Aenuil B 30HE THOepreHesa B YCJIOBHAX IIONAPHOTO KAEMara, ¢ APYyrod —
BHECTH DA PEeKOMEHJAnuil B METONMKY HNOBEPXHOCTHEIX TOHCKOB. Bmepsile
JeTAlBHO TPOAHAMM3MPOBAHL HPOMECCH (U3WYECKOT0 W XHMHYECKOrO pas-
PyHeHnA ImeeamnTa.

leeanr cuutaerca opuum m3 Hambojgee YCTOINYHBHIX B 30HE IHIePreHesa
MHIHEeDaloB, 9T0 W ONpeNelideT €ro HAaKOOJIeHHe B POCChIOAX. HOBTOMY INITHX0-
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BOH METOJ MOHCKOB INEEMHTOBLHIX MECTOPOMIEHHH W3 aBHA HCIOJL3YETCA Kak
penymuit. OfHAKO ¢ pasBuTHeM TeoJIOTHYeCKHX UCCAeJOBAHHMI B ImeeanTo-
HOCHEIX paitopax Haramjimupaercs Bee Oouabme uw Oomsime (GakToB, CBHJETEND-
CTBYIOHIMX O 3aMETHOM W [ayKe HHTeHCHBHOM XHMHYECKOM H (JH3MICCKOM pas-
PYIIEHHN NIEEIUTA B YCAOBHAX 3eMHOI mosepxHocTn. Tarme GarTsl W3BECTHEH
faske T4 paiioHoB ¢ MOJAPHEIM RIUMATOM, I/e TIPOMECCHl XUMHYECKOTO H3Me-
'HeHHA MHHEPAIO0B, KAK HpPeIUoIaraercs, B 3HAYHTETbHON Mepe IOaBIATCA
HESKUMI TEMIEPATyPAMH WHQWIBTPYIOMUXCA TOBEPXHOCTHEX BOJ, KOPOTKHUM
NepHOOM WX CYMECTBOBAHMA B /KUOKON dase M ROHCOPBUPYIOIUM BIHAHEEM
Begnoli mepanorsl. Tax, eme B 1941 r. B. Baxap (1941) oSparun snumanme,
9TO MIEENWT TOYTH MONHOCTHIO PABPYUIEH U BHHECeH W3 TMPHIOBEPXHOCTHHIX
YYACTKOB KW ONHOTO W3 BoxbdpamoBmx Mecroposxmenuir IIpumonsipuoro
Vpana m B To e BpeMs He 00pPasyerT CKOIBKO-HUOY[E PE3KOT0 BTOPUIHOTO
opeona paccesuus. [logobHEe (QaKTE 3aCTABIAIT € OCTOPORHOCTHIO OTHO-
CHTRCA K Pe3y/IbTaTaM NLIWXOBBIX MOMCKOB, OJTHAKO BHECEHHE COOTBETCTBYHMMX
KOPPEKTHB B HEX Tpelyer m3ydeHnsa 0COGEHHOCTH U MeXaHm3MA THIEePIeHHOT0
paspyimmenug meenuta. Wecmegys MuHe paroOTH0 THIPOTEPMATBHEX MECTOPOK-
nenuii Ilpunoasaproro Ypana, ME BCTPETHINCH ¢ JOBOJBHO PAZHOOOpAZHEIMI
OPOABICHHAME XHMIYECKOT0 W (H3HICCKOTO PaspyNICHWs IIeeTuTa.

OcoberROCTH OKHCIEHES PYTHEIX MECTODOKIeHH (B TOM 9mciae 1 Boabgpa-
MOBBIX) B YCIOBHX IOJAPHOTO KIEMAaTa u3ydensl kpaitue ciabo. Momer OpiTh
MOSTOMY CO3AAN0CH MHGHNE, UTO HPOHECCH OKUCACHHA PYIL B NONADHEY paiio-
HAX IOMABIEHB ¥ TPAKTHYCCKN He NPOABIAOTCA. JTO TNONYEPHHBAETCH, Ha-
upumep, B uzsBectHoit monorpadun C. C. Cmuprora (1955), paborax M. V. Cym-
rura (1937), A. A. Cayrosa (1963), @. B. Uyxposa (1964). Opuaxo ma mpak-
THKE 3I€CH TOBOJLHO TACTO HPUXOAUTCA CTAIRHBATLCH ¢ MHTEHCHBHBIM Paspy-
MenEeM, B TOM YICTe I ¢ ORHCIEHHeM PYAHLIX MEHEpaJoB. 30HA OKHCJIEHHA
u 1o ofimemy xapakTepy, ¥ 110 MUHEPATBHOMY COCTABY OTJIMYAGTCA OT 30HLI
ORMCIeHHA OJHOTIIITHEIX MeCTOPOKIEHHIT, PaspyMannXca B IPYTHX KIZMa-
tugecknx yeaosuax (Bexosa, Jlecanor, 1968). B cBsasu ¢ >THM Takike BO3HH-
KaeT HeobXOAUMOCTh KOPPERTHPOBRYU METOMHKU IOBEPXHOCTHLIX TOHCKOB
BOJABLPPAMOBLIX MECTODOKICHAIT, YT0, OJHAKO, HEBOSMOHO 0e3 HaxkomIeHHA
JHAHHBIX TI0 MHHEPATOTHI ORUCICHHBIX 30H U 0CoBeHHOCTAM UX PA3BHTHA B IO-
nobuoit obcranosre.

OHUIHMYECKOE PASPYIIEHHE THEEJIHTA

(Dusmueckoe paspylIeHHe IIEeINTA B YCIOBHAX NOJAPHOTO KIEMAaTa
IPOHCXOIAT ZHAYWTENBHO HHTEHCHBHE? XHUMHYECHOT0 M ODPHBOOHT K II09TH
MOJHOMY YOadeHH 3TOTO MUHEePa.Ta U3 IIpIrIHOBerHOCTIIOfI HacTH AHEI 1Ha I'1y-
ouny 10—20 cm. Ocobenno pesro oxo npossiecno Ha ToprosckoM MecToposRIe-
unr. Ha sror mponece smepreie ofpatna saumamie B. Bawap (1941).

Dusuuecroe paspylmeHme mieeInTa 00yCIOBIEHO MOPO3HBIM BHBETDUBA-
HifeM, T. €. paspyIaloumM feilcTBueM 3aMepzaiomeil Bomer. YcaoBmd Ang
TAKOT0 BREIBETDHBAHHA BECHMa GJ'IaI‘D]IpHHTLID[. TaK Ka® B JIHTedLIILIEe OCeHHTN
u BeceHnmil mepmopsl puaA llpummonapmoro Ypama xaparkTepna OYeHL 9acTas
(J],El}ﬂﬁ B Te4HeHue OJHOTO ,}].HH) CMeHa NJAINCOBBIX W MHHYCOBBIX TeMOoeparyp.

B pesymsrate peskuX HIMEHEHHI TEMIEPATYDPHl KPHCTAMIA meenura Gma-
ronaps odenb crnadoit TeMIONPOBOIHOCTH B UPUNOBEPXHOCTHRIX TACTAX MW
CIJIBHO pacTpeckuBaiTcda. ToOHKWE BoOJIOCSHBE TPENIHHLL, KOHTDOJHDYEMEIS
IPEeEMYMIECTBEHNO IMIOCKOCTAME BO3MO:kHON cmainoctu mo {111}, obpasyior
ryeryio cetry. TpyiHO H3RJIeYHh KPHCTAINI INEeJIUTA M3 THE30A HENOBPEHICH-
HBIM, TAK HAK OH B PyHRaX paccpliiaercd Ha MeabIAfImue OCKOMEN., JTH KalHI-
AAPHLIE TPeIIHHKE HHTeHCUBHO BOUTHIBAIT NOYBEHHYIO U aTMochepPHYIO BIATY,
meprHoANYecKoe 3aMep3anue KOTOPOH PesKo YCHINBAeT paspylleHne KpHcTal-
moB. B xomedmom HMTOre KPHCTANJIEI IEEANTA THCHEPTHPYIOTCA R TaK HAa3H-
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BAEMELl (MyYH@CTHIY INEeeNHT, HPEICTABIAIUA PHXIYI0 KaorwHomonobuyo
Genyo maccy, 4acTo IPHHEMAEMYI0 33 KaOJMHWSHPOBAHHBIN TIOJEBOM INIAT.
Jra Macca 3amoJHAET THE3/A, CTEHKHM KOTOPHX OB MOKPHITH KPHUCTaJIaMu
meennTa, nan obpasyer nceBnoMopdoO3E IO KPHCTAIIAM, BRIIYEHHEM B JKIIb-
HEIH KBapm. B renTpe ncernoMop(os MoKeT 0CTABATECA HEPA3PYINEHHOE MIeeITa-
TOBOE AIPO. ;

Myunnersiit ureemT, WO JAHHEIM OOTHYECKHX, PEHTTEHOCTDPYKTYPHBIX,
TePMAYCCKEX M CHEKTPAIBHRIX HCCIeNOBaHmI, npencraBiserT cobol mpawkTm-
9eCKH MOHOMHHEDAJILHYI0 Maccy HieeJuTa ¢ 0YeHbH HE3HAYHTENLHOM HPHMECHIO

Puc. 78. YacTHIKW (MYYHHCTOrO» IIeelHTA MHOJ ANeKTPOHHEIM MUKPOCKOTOM.
¥Bea. 8000.

kpapna u cawof. Pasmep cammix kpymmeix 3epen me mpesbimaer 0.02 am,
HO OCHOBHAS Macca GDJIEE‘- TOHHaA H OTOeJILHLIe 3epHa ee MOI‘y‘T ﬁL]'TB H3y4YeHsl
TOJBKO LOJ| BIEKTPOHHEIM MuUKpockomoMm (pme. 78). Pasmep sepen romebaercs
g mpegenax 0.0001—0.001 mm. @opma wactmuer 0OHMHO HeTPAaBAIBHASM,
¢ 3a3yOpeHHLIME KPAagMU W OCTPHIME yTJIaMH, HHOT[A I'PAHEI TPAMOIMHEH-
HEIE BCJEACTBHE pPaspyLIeHHA MO ILIOCKOCTAM CHAHHOCTH.

MyuanucToiii meeanT 0OKIHO BRIHOCHTCS W3 KBAPUEBHIX KA, W Ha MECTe
RPHCT&JIJIOB meelnnTa B dKAJABHOM HBapme ocTawrcd MHOTOYUCIeHHEIE OYCTOTHH,
Ha CTEHKAX KOTOPHIX B yINIaX I HEPOBHOCTAX COXPAHAIOTCH OCTATKE INeesm-
ToBoro mopomra. Ilo muM m yeramaBimBaeTcs HPUPOZA TYCTOTOK. BHHOC
MYYHHCTOLO IMEeJHTa B OCHOBHOM MeXaHHYECKWil, TAK KAK HA er0 TacTHIRAX
OCTpBIE YIJIBL IIe CrIasKeHkl PacTBOpPeHIeM, HO BRICOKASA CTEIEeHb JUCHEePCHOCTH
mjeeuTa HECOMHEHHO [OJKHAa B SHAYHTEIBHOI Mepe HHTBHGH&JHHHPOB&TB
pacTBopeHwe 1o CpaBHeHHIO C KPYOHBIMHE HKpPHCTAJNJIaMH.
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O6pasoBafie My4HHCTOTO IIEEIHTA — 9TO clefudmieckas O0COGEHHOCTH
(m3UYeCKOTO paspYINEHWs HICEIHTA B YCJIOBHAX TOJXAPHOLO KIUMATA, XOTH
HesmHTerpalusa ero B Toll WIM WHOM Mepe XapaKTepHa s Ji00bX MecToposk-
pemmii. Ho ecnm 8 Cpemnein Asmm, manmpumep, MaKCEMANLHAS He3WHTETPAIAA
me npeesimaer 10—15-rkparuoit (Jlepmna, 1954), To gus lpmuoaspuoro ¥Ypaaa
oHa B cpeifeM moxer OmTh onenena xak 100 000-xparmas u pame Brmie. I9To
O4YeHb HHTBHCHBHB[& ]IPOEBGG, pe3}{0 orpaanqnﬁaiom;ﬂﬁ HaROILIeHWe ImeejiuTa
B POCCHIIAX.

XAMHYECKOE PASPYIIEHHE INEEJIHTA

XuMudeckoe paspylIeHEe LIEeJUTa, BRIDAKAINEECH B €r0 PACTBOPEHHH,
nambolee xaparTepHO AIA KPUCTAIIOB M3 HH3KOTEMIIEDATYDPHEIX KBAPIEBHIX
mua Hosumcroro Boabdpamosopyamoro ysaa (Byramos, IO0mrmm, 1969).

B xpycraneHocHNX JRMJIAX MBE BCTPEYABMCH TONBKO € OTHHUM IIPOIECCOM
U3MEHEeHH S [HEeNNTa — C OYeHD WHTEHCHBHEIM €T0 PACTBOPeHEEM, IPOTEKABIIIM
BEPOAITHEE BCETO HE B I'MOEPIeHHEIX YCJIOBHAX, 8 B ONHH U3 TOCJIEIHAX MOMEH-
TOB THAPOTEPMAIBHOTO (YopMUpPOBaHEA KEUI. Bodsmaa gacTs KPUCTANIOB He-
CeT OYeHDb YETKHUEe CIeJBl IPHUPOMHOTO TPABIEHHA, IPUYEM CTENEHE TPABICHHA
TAKOBA, 9ITO IOHATH IePBHIHYI0O (GopMy, POpPMY pocTa KPHUCTANIA, HPARTH-
geCKH HEeBO3MOMHO. O HeH MOKHO CYIUTH JHITE [0 CPaBHUTEJIBLHO pPeIjruM
HENPOTPAaBIEHHLIM KPHCTANAaM, TPAHH KOTOPHIX HE MOABEPTINCH PACTBOPEHHEIO
Gaaromapsa moxpuBaomeil mX KBapremoil «pybGamke».

Jas mccnepopanms KapTHHE NPUPOJHOrO TPABIEHHS Pa3pyIIanIIAXCHA
KPHCTANIIOB IHeejinTa & KpoMe BH3YaldbHOI'0 H3YICHUA MBI IPOBOIWIH TOHHO-
MeTpHIecRUe W3MEePEeHHA ¢ TOIHOH dQurcanmeil CIOKHBIX CBOTOBEIX KapTHH
pedileKCOB MPOTPABIEHHEIX I'DaHel u POTOrOHHOMETPHICCKYIO CHEMKY Ha (o-
Toromomerpe, croHcrpymposanmom B. A. Moxmerckum m M. H. Iladpa-
nosermM  (1955). Mapgercsr mpocTeix (opM BEYACAAIHCH L0 PE3yILTATAM
TOHEOMETPHILCKHX M3MEPEHUIl W COMOCTABIAINCH ¢ JAHHHME (HOTOTOHTOMET-
pHH. HooanHaTa © B moCJeHeM ClIyTae HemoCpeIcTBeHHO CHAMATach ¢ fIH]TD'
rpaMMbl, KOOpDAMHATA [ BHYHCAAIACH 1O PACCTOSHHIO OT mapainimenm B 45°
mexona w3 coornomenna ([adpamoscruit, 1961):

I=rtg2 (45° —yp),

rae | — paccTogHEWe OT HCXOTHOH JIWMHWH, COBHAjamimeif ¢ ¢=45° r — pa-
OUyC MUAHALPA; [ — TOAAPHOE DPACCTOAHHE. »

Jlance BHEIMHE COBEPUIEHHBIE KPHCTAIIN HeCyT Ha cebe ciaejisl IPHpPOHOTO
tTpaBnenusa. OHA BHIPaKAIOTCA B TOHKON BepTHRaNBHON mepHCeTOll ITPHXOBKE
pacTBOpenusa, NOKPHBaPmei rpana, u B sasybpennoctu pebep. [Tox mukpocxo-
mOM BHAHO, UT0 KaKTaa 3a3y0Opuna Ha pefpe SBIAETCA BePIMAHON 0YEHB Ma-
JEHBKOTO OKPYINIOTO KOHYyCAa pacTBopeHus. HoamuecrBO KOHYCOB CIYIIAGTCH
y BepmHH KPHUCTAIOB, INIOMALb, BaHATAA MMHU, PACIIMpPAETCA, 00pasynTcs
«octpoBkuy. Tarme ywe 3a3yOPUHRI MOABIAITCA U HA BBHIXONAX HA TPAHH MHO-
rogmejieRHLX Tpemun cnaipoctnm mo (111), ormpemapmposmBas mx. Tarmm
o0pasoM, TPUPOAHOE TPABIGHWE KPHUCTAINIOB MIEeIHTA HATHHALTCS C TIPHTYII-
aenus pebep m BepmuH u o0pasoBaHEA TUHEHHBIX MTPAXONOM0OHEX GUTYD
TPaBIEHUA HA TPAHAX, BHAMMO, BaPOSKAAIUXCA TO0 TPAHHEIM IederTaM,
IToaromy pedanercs rpaneii mnedernue, obaaromofobusie, OT NEX OTXOJAT CBe-
TOBBIE «yCHD), HAUPABIEHHHE K CHTHAIAM COCENHWX TIpaHeil. JT0 TOBOJBHO
xopomo Buamo HAa doTorpamMmax Takmx KpmeTamaos (pumc. 79). [lanbreiimmee
TpaBJIeHNe BefieT K CIYIeHUI0 MTPHXOBKA PACTBOPEHUA W UPOTPECCHPYIOMEMY
saxpyriaennio pebep.

! Heenegopanne mpoBogmiock coBMectno ¢ B. B. ByramoBmM.
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Ha pnc. 80, a—e npuBefens HekoToOpEe OPUMEPLl CHIILHO IIPOTPABIEHHBIX
KPHCTAIIOB. 3aMeTHO PesKoe MaMeHeHne UX 00ImKa OT M3OMETPHIHOTO K TOJI-
crotabnuTaaToMy, oTpaskapomee manbojee maTeHcHBHOE Tpasienme mo [001].
Oxno BEIpayRaeTcs u B 00PA3OBAHAM OTPHIATETHHEIX yray6aesuit, 0Cb KOTOPHIX
cosuafiaer ¢ ocrio [001]| xpmeranma ¢ momomUTENHHEIME ORPYTIHIME KOHY-
CaMH-0CTaHIaMKE MeROY HHUMHA. Yacro TpaBienme 3aXO0IUT HACTOABREO JTalleKo,
9T0 B KpmCTajme o0pasayloTcA CKBO3HBIe OTBepeTHs, mapammensuse [001]
(pue. 80, a, e, x, 5). B apyrnx mampapienusx TpaBIenue pazBHBACTCA ITyTeM

5 % “"‘-'-«‘f s

Pue. 79. @otoronmpmoMeTpuuecKkad KapruHa rpafeidi ciafo mpo-
TPABJIEHUEX KPHCTALIOR MIEeIHTA.

@opMber e — {011}, & — {131}, p — {111},

sappyrienns pebep uW TOCTEHEHHOTO PACTBOPEHNH OKPYTI0H TOBEPXHOCTH..
[Tpm aroM ob6pasymoTes CHCTEMH NMEPHCTHIX CRYABUTYD, BHTaHyTHX 1o [001]
H HECKONbKO 3a0CTPEHHBIX K BepmmHe kpuerTaxta (pue. 80, u, r, 4). Hamnan
aJIeMEHTAPHAA CTPYKTYyPa HMEeT BHOYRIYIO ORpyriyio dopmMy, HO COCTOHT
U3 MHOMKRECTBA Y3HUX ILIOIaji0d9eRr, cConpArapInaxcsa Apyr ¢ OpyroM, 4YTo
BHIpaMHAETCA B I‘}’GTOf’I IITPHXOBRE, DapaJIHEHbHOf{ OAHOMY H3 YVIJHHCHHBIX
pebep ckyaenType. OTHpenapupoOBAHALIE CHCTEMB CHAHBIX TPENIHH PaCIIH-
pawTea u yraybagiores, obpasyoresa ¢BoeoOpasHbe «HAJIHIBY, IPOHIKAIO-
mge WHOTAA 1o IeHTpa wpueramia (pue. 80, a).

B romeunoMm urore ecrecTBeHHOe TpaBieHHe TPUBOTAT K 00pa3oBaHmio CH-
CTeMbI OKPYTIIBIX KOHYCOB PACTBOPEHNS, IPUYEM HA BCeX W3YYEHNHIX KPHCTAT-
JIaX YIOOPHO JOCTHTaeTCA OJlHA M Ta jKe TeoMeTpIeCRad KapTHHa, KOTOPYIO
BH/AMO, MO/KHO NPHHATE KaK KOHeUIHYH (OPMY pPacTBOpPEHHSI.

Obmuii B KOHEYHONH (OPMEL PACTBODEHHHA KPHCTAIIOB MIEENHTa, YCTOH—
YEBOH B JaHHHIX YCIOBHAX, NpHBejeH Ha puc. S1.
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o pammsM ToHmoMerpmIeckux (pme. 82) m  (POTOrOHHOMETDPHIECHEX
(pue. 83) mabaromennii oHA CBOAHTCA H CIAEXYIOMEMY.

Ha mnixoge ocu [001] B pesyapraTe saTymieHuss BepIIHHL KpuUcTalra
obpasyercs meGoxsmras rpans (001), HecroabKO HepoBHAA W Tafomad obrako-
momobueilt pedaexc ¢ amamerpom p A~ 2°. Uepes cOmpAraoiqmecsa CHCTEME

HC

Pnc. 80. 3apucoBKM CHIBHO DPOTPABIGHHHX RPHCTANIOB IIEEINTA N3 XPYCTAIEHOCHHX
KBaPUEBHX JKMIL.

V3eHBKHX IMJIOHIANOK OHA B BePTHHAJABHBIX TOACAX OKDPYVIIO0 OepexomaurT,
¢ ofHoit cropomH, K rpaEam (113), (112), (111), a ¢ gpyroit — r (012) u (011).
Ha romnmomerpe 9TH mepexofsi BHPAMKAIOTCS CBETOBHIME JydaMH, UIYIEMEA
B YyKA3AHHHX HANDPABIEHHAX, NEPEIHCICHHbE (POPMBI IPOSBIAIOTCA HA Jydax
B Bujle Gonee APKUX cBeTORHX nATen. Ha BHemHeM BHIe KPACTALIA 5TO CKa-

Puc. 81. ®opma ronyca pacTBOpeHus (koneyas gopma pacrsope-
I-HIH) HpPHCTANJIOB IIeeJuTa,

a4 — aKCOHOMETPHYCeCHKAHd TPOeKIHA; § — BHI CBepXY.

BHIBAGTCA B TOM, WT0 BePIIEHA KPHUCTalJa CTAHOBUTCH OKPYIIOil, Tpanmas
IOBEPXHOCTE mepexofur B cdepuieckyio (pme. 81).

BoxoBas nmoBepxnocTs KOHyca PACTBODEHHS 3HAUMTEIBHO OAmKe K KPHBOil
MOBePXHOCTY, YeM K rpanuoii. HomycooOpasmocTs CBAsaHA ¢ NOsBIEHHEM
60aBII0ro KoTuIecTEA YOPM ¢ HOMAPHEIM PACCTOAHIEM P, JEKAIIAM B HIPeIeaax
ot 50 10 57°, w coUpPATAIUXCA APYT ¢ APYTOM Yepes MeJIbuaiimue na0maf0IKy
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Pmc. 82. I'momocrepeorpadmaeckas DpOeKIHS CBETOBOH KAPTHILL KpHCTALIA IIeeIATA
B KOHEYHOH CTaf(HH PACTBODEHMS,
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Puc. 83, (DoTOrOHMOMETPHUECKAA KAPTHHA KDPHCTAJIA TIEeJHTA B KOHEYHOH cTajgmd pac-
TBOPEHHA.




¢ HePaNEOHANGHEIME mHAexcamm. [loxTeep:RpaenmeM 5TOMY CHAYKEAT CINIONIHOS
CBETOBOE KOIBIO, BHABIAEM0® NIPH TOHHOMETPHYECKOM WCCICTOBARAE, X
cIUIOmHOME cBeToBOH moge Ha Qororpammax. Bmayansmo ma GoroBoit moepx-
HOCTH KOHYCA XODOIO PA3AWYEME TPH CEKTOPA, NOBTOPHIOINWECH COOTBETCT-
BeHHO KOJWYecTBY rpameil mo 8 pas. OHEm OTpajkajoTCA B CBOTOBON KAapTHHS
HauOoNee APKUMM TOYKAME OOIEro CBETOBOTO KOJLIA, O CHEPUICCKEM KOOD-
muBaTaM orBevalomum rpadam (011), (112) u (314). @opma {011} asanerca ra-
fmrycroit. Ha xpmeraniax, mHe HOABEPraBIIEXCA OPUPOLHOMY TpPABIEGHHIO,
dopma {112} camraerca rommamranuonsoil or dopm {113} m {111} u sarynuser
pebpo memny wvumm. Dopma {314} — moBasg, [0 CHX IOp HA KpHCTALIAX
[IeeqHTa HE OTMeYaBHIAACAH.

OxapaxTepmsoBaHHAs BHIIE CBETOBAA KAPTHHA U3 CHCTEMbI KOJIbIIa I BOCHMHI-~
JAydeBOTO KpecTa XapakTepHsyeT (opmy KoHyca pacTBopenus. CBash Mexuy
[MOJO/KUTEIBHEIM H OTPHNATENBHHEM KOHYCAMHE OHKOHYCA OCYIIECTBIAETCH
ofpazoBaHmeM OKpyraoil moBepxHocTH, compsaraiomeir rpamm (011), (131),
(131) = (011). Tax rax moBepxHOCTH KOHYCA PACTBOPEHHSA I'YCTO HCIITPHXOBAHA,
a Ka/KOBIH HMITPEX IO CYTH Jejia ABIAeTCA dNeMEHTapHOH KOIMeil KoHyCa, TO
OKPYrI0CTh IPUrPaHUIHOE 30HE KoHycoB (hkl) m (hkl) B Guxomyce mposs-
IAETCA Ha BCeM KPHCTAJIE, & HE TOAbKO B CoOTBeTCTBymux moscax (011)—
(131)—(131)—(011) u 1. m.

WNadopmanua o BpeMeHH OPHEPOXHOTO TPABIGHHA KPHCTANIOB IIEEINTA H
0 XapaxTepe TPaBAIIUX PACTEOPOB MOHET OHTH mONydeHA B pesyisTaTe HCCIe-
MOBaHHA KpHUcTaLIOMOpdodorndecknx ocofemnocreir Gonee pawmumx m Oomee
MO3[HAX, 9eM IIeeamT, MAHEPANOB, B gacTHocTH kBapma. Haw msmectmo, Ha
TPaHAX HOIOKATENBHOT0 ¥ OTPHUATENILHOTO POoMOOSIPOB KBADHA B 3aBHCH-
MOCTH OT YCIOBHH KPHCTANIN3ANAN MOT'YT DA3BHBATHCA ABA THNA BUI[MHAIBHEIX
mrpamuy (Kalb, 1930). 9tr nBa Tuna puxcHpyo0TCa m HA KBapIe U3 Xpycrale-
HOCHHIX MecTopompmenmit [Ipunomaproro Ypana (Byranos, Kaparura, 1968).
Feonoro-MuHEePAIOrMYECKAE [TAHHKE ¥ HRKCIEPUMEHTANBLHLE WUCCIENOBAHEL
B. C. Bammnroro (ycruoe coofmienue) TOKAIHIBAIT, YTO BHOUEAIK NEPBOro
Tana, mo Hansly, 06pasyloT cKyasuTyps HA TPaHAX KPHCTANIOB KBapma,
PacTyMuX W3 IeXOYHHEX pPACTBOPOB, B TO BPEMs KaK BUIWHATE BTOPOTO
TENA OTPAKANT KECIYI) Cpefy KPHCTAIIH3ANHH.

B xBapueBuX HUNAX ¢ IeeInTOM PaHEHme KPHCTAAIH KBAPIA, HA KOTODHE
HapacTaeT MeelnT, HeCyT MCKINYATeNbHO BEUNWHAIE mepBoro Tuma. Meaxme
KPUCTAMINKE KBApHa ¢ BANMHANAMEA BTOpPOTo THma o0pasyioT ApYsSoBHEe KO-
POYKM HA DAaHHMX KpmeTajjax. PasAmna B ycHOBMAX KPHCTAMIM3ANWE ™,
BEPOATHO, B CTPYKTYPHEIX 0CO0HHOCTAX KBaplia MepPBOH W BTOPOH IeHepammil
OnIa cToip BeJWKa, YT0 KPHCTAJJ IEPBOH IeHepallil BHICTyHDad JHIIb Kak
OACCHBHHIN CyO6CTpaT [A BapOorOeHAs KPHCTANNHKOB BTOPOH remepamud.

CoBepmenHo aHaloTHIHEIE APYB0BHE KOPOYKA KBapHa C BUOWHAISMHA BTO-
poro THma Ha TpaHAX PoMO03NPOB YAcTO MOKPHBAIOT M KPUCTAJIH INEeINTa,
00pasys Ha @X rpaHAX BHOCPIKAHHEIe IO TOAIMWHE (PYyOANIKH», HMOITHOCTHIO
moBTOpAOMmMAe POPMY (OETHX» IMH KPHCTANIOB IIeeanTa. HpmcTamian mee-
J|Ta MOX KOPOYKAMHA Jubo IOYTH COBCEM HE 3aXBaYeHHl pacTBOpenmeM, Jmbo
HaXOAATCA B CaMBLIX HAYaJbHBIX CTAfEAX TpaBienmsa. W oTu cienst TpasieHmsA
YRaseBaOT, 9T0 HAYA/M0 PACTBOPEHHA IIeeIUTa MOKHO CBA3ATh C HATAIOM KpH-
CTAILIA3AINA KBapra Bropoi renepanun. Ho mambomabmeii marencuBHOCTH pac-
TBOPeHHE JOCTHLJIO DOCTe OKOHYaHUS KpueTalnusanumu kBapia ll, wro m opm-
Beso K 00pazoBaAmio KOHEETHON GOPMEI PACTBOPEHASA HA He3ANHIIeHHLX KBapIe-
BHIME KOPOYKAME KPHCTANIAX INEBNIHTA.

‘Taxmm 06paszom, pacTBOpeHne KPUCTAIOB IIEeTUTa IPOM30IIIO0 B Pe3ylb-
TATe H3MEHEHHA IMEJ0THOH Cpedsl, B KOTOPOM TPOMCXONWIA KPHUCTALIH3AL A
kBapoa I m meenura, sa canabormenyio (rRpmerannmsanusa keapna 1I) e mpo-
I'PeCCHBHEIM yBeJHYeHHEM KHCIOTHOCTH. JTo ODOATBepP:KIaeTcd W 9HCIepHMeH-
TaNbHKIMA TaHHAKIME, CBATETEILCTBYIOMUME 00 yBeludeHHA CKOPOCTH PacTBOpe-
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HHs IIEQIMTA ¢ YCUIEHHeM wmejoTnoctu pacteopoB (Mscamwor, 1941).
Ilpm sTOM NpPOHCXOAWT BHENEeHHE BOALYPaMOBOE KHCIOTH, YCTOHYWBOR
B KHCIHX cpefiax. [locKOIbRY HaTalro BTOrO IpoIecca YBA3HBAETCA ¢ Kpueral-
nmzanmeit kpapna 11, on ABisercs He rUNePTeHHRM, 3 THAPOTEPMAIbHEIM PO~
oeccoM, Ha YT0 YKa3HBAET H BHICOKAA HHTEHCHBHOCTE TpPaBJEHHH.

Bropunuuse MuuHepann mMeelrTCOfepRamux Xpy-
CTANEHOCHHX MRUI B KHEI ¢ CYIh(QHTaMu, PA3BUTHX B OpefeIax
OfIHOTO ¥ TOTO JKe HUJIBHOLO IOJsA, OPEACTARIEHE TEeTHTOM, AHTIE3WTOM,
OepyCcCHTOM, CMHTCOHHTOM, KaJaMHHOM, MalaXHTOM, a3yPHTOM, IITONBIHTOM
u BapagmauToM. Il BrisicHeHms 0cobeHHOCTEI PA3PYIIEHUA HEeAUTa HHTEPeC
mpeacTaBIAeT MITOJLIUT, KPATHAA XapaKTepUCTHHA KOTOPOIO JAeTCA HIKE,
TAaK K€ KAaK W CBOiCTBAa BAHAJAMHHUTA, O00OHAPY/KEHHOTO BIEpBHE.

Puc. 84. Mopma RpHUCTAlIOB BaHagmHmATA. ¥Bem. 10.

IMrTon s uT W3 XPYCTANEHOCHKX KBADIEBHIX UM TETATILHEO UCCISL0-
Bag B. 10. Bmrunnm (1962). On obpasyer cpocTEM paCIENIeHHEX H MO3aH4-
HHX KPHCTANImKOB Tabamrearoro obamka, 00pasoBaHHBIX IpaHsME NHHA-
kouma {001} m rerparomanpmoii mummpamuasr {115). Pasmep xpucrannos
B0 2—3 oM, IBET 30OTHCTO-RENTHH, yaenbubiit sec 8.248. Cocrar xapaxTepn-
syerca Qopmymoit Pbg gq4 (W 963 Mg 049 O4]. Armeccopnsie saemenTH-ME-
kpompumecu  ciaegyiomme (B %): Si— 0.3—1.0, Al — 0.001—0.01,
Mn — 0.0n, Bi — 0.n, As — O.n, Mg — 0.01—0.4, Fe — 0.00n, Cu —
0.001, Ag — ca., Ca — 0.01, La — ca., Ce — 0.n. ITapamerps dieMenTapHOi
suekm: 4,=95.429 kX, ¢;=11.98 kX. CpocTkM KPHCTANIOB INTONBIUTA HAPA-
CTAI0T HA KBapm, poMOOSAPH KPHCTANIOB KOTOPOr0 HECYT BHIHMHAIE TONBKO
DepBOTO THIA, T. €. o0pasoBaBmmecs B MEJ0THOMN cpene. IIpA3narm KpmECTAJ-
JAA3aIlHHA KBapma B KHCIOTHYIO CTagui0 OTCYTCTBYIOT.

B a HadJuHHAT BCTpeYaeTCd B BUAE MEJHHWX KHPHCTAIJHMKOR, HapacTam-
MUX HA TPAHM KPYOUEX RpmeTainor kBapna. OOnur KPHCTANIOB yIIHMHEHHBIH,
raburyc AMNMpAMETANBHO-IPASMATHYECKUIL C ONPEeNAI0meid POibIo TeKCATO-
HanpHOM npusMbl (pme. 84). Yacre KPHCTANIH @MEHNT MOSRWIHOE CTPOCHEE
(pme. 85). Ilper BamagmamTa KPACHO-GYPHIA, KPHCTANIE PO3PAYHEIE M IOILY-
Ipo3pavyHble, Pese HempPO3pavyHBe, TpOCBeYMBawmue mo xpasaM. Mumepan
IMarHOCTHPOBAH PEHTIEHOCTPYRTYPHHM anammsom. llapamerps siemenTapHoi
sueiikm: a,=10.27A, ¢,=7.38A. Vieapunit Bec, ompefeNeHHEH THKHOMETDH-
geckn, paBeH 6.291. Cpemuas TBepHoCTH, M3MepeHHAsAs B paspese, mePHEHTH-
KynApHOM yaamHeHmi0, cocrapmser 296.5 wI'/mm?, B paspese, mapanienbEOM
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ymiunennio, — 212.2 xI'/um2, O6mas CPelHsA TBEPHOCTh KPHCTA/Ta paBHA
244+55 rI'/mm2. Io mammsv HPEO MK HHO-KOTMIeCTBeIHOTO CIIeKTPATBHOTO
AHAIH3A, BAHAIHHUT CONEPIRAT CIALYIONTHE AKIECCOPHbIE 91eMeHTE-MEKDOIPH-
mecn (B 05): As — (.5, Mn — 0.03, Ga — 0.005, Bi — 0.07, Cu — 0.001,
Zn — 0.04, Ti —0.25, Cr — 0.007, Sr — 0.025, Ba — 0.015, Y — 0.01,
Sn — 0.004. O6pamaer ra ce6s BEIMAHTE TOBRIIIEHHOE COMlePIKAHME MEIIbAKA,
OLpejeNAINee, BUANMO, W IIPO-
MEKYTOYHOE 3HAYEHWE NapaMer-
POB DIEMEHTAPHOIM ATeliky Mesxy
BanaguearoM Pby [VO,],Cl =
mumeresuToM Pby[AsO,1,Cl. Ixg
VCIOBHA  HAXOMJEHWS  BaHa-
AEHATA XaparTepHo TO, 4TO ero
KPHCTAJIIE BCTPEIAIOTCA JTHIIE HA
YHaCTRaxX RWJI, T/e OpPYTHEe BTO-
DUYHBIE MHHEDANBl, Takme Kak
IITONBIMT, CMUTCOHAT, I{EPYCCHT,
oTcyrerByior. Hpmeranmam sama-
AUHATA COBMECTHO ¢ KyGOOK-
TAOAPHICCKUME  KPUCTANIHKAMI
LINPHETA HAPACTATOT Ha PPAHE KpH-
CTaJLIOB KBapna, poMBGoagpsr ko-
TOPRIX  OTAHYAIOTCH  CHIOMKHOIN
CRYIBOTYPOH — 3apacTaHueM Bu-
OHHATEH NepBoro tuma, mo Kans-
0y, BENMHAIAME BTOpOro THmma.
W weapn, u BAHA[IUHAT, ¥ THPAT
DOKPEIBAOTCH KOPOYKAMHE TOHKO-
8€PHECTOTO KBapla ¢ TpeImuuamm
YCHIXaHHA, BEPOATHO, 06pasoBas-
IIeroca B pesyJbTaTe NepexpH-
CTAIIU3ANME OITal 0BHAHOTO KPeM-
HeseMa. JaMeTuM, uTo accomma-
UHA BAaHAAHHHUTA C OMATOBHIHBIN
KPeMHe3eMoM BooOme XxapaKTepHa
ATA 9TOro Mmmepana, o6pasymn-
IIErocs B 30He rEneprenesa (Amo-
cos, Uyxpos, 1948). 9 darTH
CBHIICTEILCTBYIOT O CHHXPOHHOM
KPHCTALIH3ANAA BAHANUHHUTA C
PacTBOPEHHEM INeelmTa, T. @, Pme. 85. HKpuerana pamagmnura Mo3amumo-

IOCIe CMEHH IMeJ0YHO# ofeTa- OaoxoBoro crpoenns. Ve, 30.

HOBKHM HAa KHCAYIO.

Taxkum obpasom, ecan BAHAIMHAT KPUCTANNESOBAICA NAPALIETLHO ©
PACTBODEHMEM INEeNATA B TeX ke YCJIOBHAX, TO KPHCTANNA3ANNA MITONbIATA
IpoucxofmIa mosjHee (BMeCTe ¢ ApyrEMim MABepalaMi 30HH OKUCIEHU)
U B APYIHX YCIAOBHAX, T. €. HA yJacTKax, Ifie Hecymue BOJbYPaMOBYI0 Ku-
CI0Ty KHCIble PACTBODPH HEHTPATM30BAIACH MK DPHHUMAIH MeJ0IHYI0 pPeak-
IHI0 IO7 BIMAHHEM BMEMAOIUX IOpOL.

B ornmame or meennra HUBKOTeMIEPaTyPHKX XPYCTANEHOCHEX JKA Iee-
mur Toproseroro mecroposmmenms HOABEPTaJICA WL THIEPTEHHOMY PACTBO-
penmio. 5

Xumuueckoe paspymenne meennTa & TUTIEPTeHHBIX YCAOBHAX, TAK JRe KAK T
B THADOTEPMANbHBIX, BHIPA/KAETCA TpAaBIeHHeM IMOBEPXHOCTH KPHCTAJIOB,
BBID@KGHHEIM, OTHAKO, HECOM3MEPHMO ciabee m nabmonaemMeM  famero
HE Ha BCEX KPHCTANIAX, HAXONAIMXCH B 30me THmeprewesa.
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Hpueranasl co cielaMyi PacTBOPEHMS MMEIOT IMePOXOBaThE, 0Uetb TOHKO-
H3BE/IeHHEe TPAHN, HECKOJABKO 3aTyInedHse pedpa u Bepmuasl. IloBepxHOCTH
OTKPHITHX TPEIiuH B KPECTAILIAX TAK/Ke IaCTO TOHKO W3DBeJIeHE. YJIaclTKH Ipa-
HEel, SKPAHMPOBAHAKE TPHPOCIIAMEA K HEM YeIIyHKaMu XJIODHTA, TpaBIeHAEM
He 3aXBAYeHHl B EMEIOT POBHYIO TIAagKyI0 MOBEPXHOCTE. [l MEOrEX Kpmcramn-
0B XapaKTePHO HE CINIONIHOe, & HOKANbHOE PAasBATHE TPABJICHHA HA OTENb-
HBIX y9acTKax IpaHeil BOimSW TpemuH, HEPOBHOCTEH M ApPyrux medexToB Io-
BEPXHOCTH.

Dopma ¢uryp TpaBIeHHSA CXOTHA ¢ ONMCAHHONR BHINE IIA IMeeJNTa Xpy-
CTAJIEHOCHHX KHJI, B HX OCHOBE JEKAT Te ke Komycoobpasmbie GHIYDHL ¢ me-
pHCTOR mMTpEXx0BKOH. OTHAKO HE B OZHOM cIydZae KoHeYHas opMa pacTBope-
musA e gocturaerca. Ha dororpaMmax uECHPYOTCA JHIIH OTPEBKH CBETOBHIX
nydeit, MO KOTOPHIM yTajlHBAeTCsA TEHIEHIWA K PA3BHTHIO KapTHHH, M3006pa-
JKEHHAON Ha puC. 82. ITH OTPE3KH MCXONAT W3 PA3MA3AHHEIX pediercor dopm
pocra {011} m {131} u mosBiANTCA B BHie IITPHIIKOB I PA3Ma3aHHHIX IATEH
B paiioHe TOYeK, COOTBETCTBYIOIMX TEOPETHYECKOMY IIOTOREHWI0 pPedIexcon
{001}, {012}, {113}, {112}, {314), me camBaACh B CINIOIIHOE KOJBIO CO
3BEe3M0H B IEHTpe.

Taxum oﬁpaaom THNepTeHHOe TPaBJeHWe KPHCTALIA IHeerHTa Mopdoio-
THYCCKE BHPAKASTCA KAK CaMasg HAYAIBHAA CTAWA THAPOTEPMAIBLHOTO
¢ TOH jKe TeHHEHmHeR 5BOJONEE (OPM PACTBOPEHHA. Y CUJIEHHEe CTENeHH
TPABIEHUA KPHCTANIOB BONUBH OKUCIAOIMUXCA CROMICHHR CYyTbQHIOB yHa-
BEIBAET TAK}Ke HA KHCJIHII XapakTep HIPHPORHOTO TpaBHTeNdHA, T. e. AelicTBue
IOBEPXHOCTHEIX HHPHILTPANHOHHLIX BOJ ¢ PACTBOPEHHOH 34 €9eT OKHCICHHA
cyanhugoR cepHOM RHCIOTOM.

b

30HA OKHMCJIEHHA
TOPTOBCKOI'0 MECTOPORJIEHMA
H OCOBEHHOCTH EE ®OPMHPOBAHHI

Pymueie ;Rmabn Ha MOBEPXHOCTHHIX BHIXONAX CYMIECTBEHHO H3MEHEHEHl II0
cpapHeHmI0 ¢ Oomee rayOoxmmm gacTaME. Ilas 30HB pasBUTHA KT Xapax-
TePHO HEKOTOPOe IOHWKeHme pexbeda M IOYTH JBOHHOE yBeaWYeHHe MOII-
HOCTH JeJI0BHAJIBHO-2MI0BHAJABHEX ITOKPOBHEIX OTJOKEHHH, HeCMOTPA Ha TO
9TO JKIIBHE KBAPI, U THAPOTePMAIbHO HBMEHEHHEE IOPOIbI B CBEKEM COCTOA-
HHE Xapagrepusyiorcsa 0Oomee BHCOKOH (UAWKO-MEXAHHUECKOH yCTOHIHBO-
CTHI0, YeM BMEI[AIIIEE I[OPOJLI, HAUPHUMED KBAPO-CePHIAT-XJIOPUTOBLIE
CIIAHILEL.

B HBApHmEBHIX KWIAX Yy CAaMOil TOBEPXHOCTH OTCYTCTBYIOT HKaKme-Iubo
NepBHYHKEE PYOHEE MEOHEDAJBl, IOYTH MMOJHOMY PA3PYIIEHHI0 IOJBEPIINCH
U TAKHE YCTOWYMBEE MUHEDANEL, KAK Imeenur. jAWIBHBIEA KBApI CHIBHO TPE-
M@HOBAT, JIETKO pPACKAJBIBAETCH HA MelIKkue OoOIOMKH, MeCTaMm pHIXIHIA,
[Ie3WATETPAPOBAH B TMOPOIMKOBAaTyI0 Maccy. [lesmurerpanus ¢ obpazoBaHmeM
TOPONIKOBATEHX MYYHHCTHIX WIPOJYKTOB XapaKkTepHA H [JIA MHOTHX [pPYTHX
RUNIBHBX W PYAHBIX MAHEDPAIOB. Yacro B pesyapTaTe BHINENAIHBAHEA PY/-
HEIX MAHEPAJNOB REALHHE KBapl npuobperaerT SIeMCTY0 W OMOPHCTYIO CTPYK-
Typy. Ilopsl @ mycTOTHl BEIIONHEHH MYYHHCTHIM INEENHUTOM, THIPOLETHTOM,
YepPHBIMA CayKECTHIME MACCAME OKHCJIOB MapraHIa.

Pesko mposasmena aumoHuTH3amuA (TEAPOrETHT W THAPOTEMATHT) MOBEPX-
HOCTHHIX BHIXOJ0B DPYNOHOCHEIX KEI, 0COOEHHO HA YIacTKAX ¢ MHTEHCHBHON
NHPAT-XAXBKONUPUTOBOM Munepammsanmeii. HpoMe COMOIIHEX JUMOHETOBHIX
MacC W HempaBUIbHOW (HOPMBI CROIIIEHEH ¢ KAPRACHOH, IyOKOBO# W HaTegHOMH
TEeKCTYpoi, mceBaoMopdi03 0 THPHTY, BEIDOJHEHHA TPEINHH, KOPOK T'HpO-
OKHCJIEI 7kegesa o6pasyoT TOEKHE yIbTPaMEKPOCKONHNYECKHNe MIIEHKN HA 3ep-
Hax JKANBHOTO CAXAPOBUTHOTO KBADIA, TPHIABAS UM PA3IHIHON WHTEHCHB-
HOocTH Bypylo OKpACKy, KAk NpaBHIO, 09eHb HEpaBHOMepHYI0. B mycroTrax

164



W HA MOBEPXHOCTH NIWMOHUTOBHX CKOWIGHWH 9acTo BCTPEYAIOTCA HATeTH
M ROPOYRY MaNaxuTa | A3yPHUTA, MEIKNE KPHCTAIIEKE ITONBIMTA H YHIJIA-
ruTa, pesie ByJIbderumTa.

Ha ywacrxax swmnx ¢ npeobragaomeil afkuunT-MonnOIeHNTOBOR MEHepa-
.'!HB&]IHBH JAHNMOHHTHIaNIHA 09¢Hbh HE3HAYHTEeJAbHA. 3,ﬂecb IMAPOKHAM pa3sBHATHEM
TOJIB3YIOTCA CHOIUIEHAA M HAJNETH JKeJITHX ¥ 3eMeH0BATO-KEeITHX BTOPHTHRIX
MEHEPAIoB BHeMyra w Moambiena (upemMylmecTBemHo OmeMyTuTa W KEX-
JIMHATA).

Obmee mpefcrasierme o0 acCONUANMA NEPBHIHHX PYAHHX MHEHEPATIOB
u o0pasoBaHUE B DPE3YNBTATE WX PAPYIIEHWA BTOPHIHHEX MUHEPATIOB 30HL
oxmenenusa paer puc. 86, me Tpebyromuil MOMONHATENLHHX MDOACHOHTI,

OcoGerHocTH paspymIeHHN OCHOBHBIX NEPBHYHBIX DYIHHIX MHHEPATOB.
XanbKOODHPHUT ABIACTCA OJHEM H3 HAUMEHEE YCTOHIMBHIX MEHEPANOB
B 30He ORHCIeHHA TOpProBCHOTO MeCTOpOMmeHus. Xapaxrep ero OKHMCICHHA
00BI9eH: 110 HPOAYKTAM OKUCTEHUA MOKHO IPOCIHETHATH BeCh DA BTOPHIHBIX
MEHEPANOB ¢ IOCTeNeHHO HOBHMIAIONIEIiCHA CTEIeHBI0 ORUCIeHNA Mejil (XaTbRO-
mEpUT — GOPHAT — HOBEIJIHH —> XaJbROBHH —> KYOPHT —> MATAXUT U asy-
pur). OpEAKO DTOT PAJ PeanH3yeTCsA He Bcerpga. Jalie BCero mo 3epHaM Xailb-
KOLWPHUTA ¥ 1O TPEIMUHKAM B HUX DPA3SBUBAIOTCH 30HANBHLE XAJbKOSHH-KYIi-
PHT-THAPOTETHTOBEE KOPOIRT, PagpacTaiimuecs K NeHTpPY 8epHA, MOCTEHeHHO
ncesgomopdusys ero. Ha gporTe 3amemenns passusaerTca xanpbkosma (WHOCHA
eMy mpepiiecTsyeT OOPHET W KOBGJIMH), & B THAY (pPOHTAa — THAPOTETHT.
Manaxur # a3ypuT He Y4acTBYIT B CTpOEHHHU TceBmomopdios, a- obpasyror
CaMOCTOATEIbHEE MOHOMUHEPAILHEE BhIfleTeHns (chepommTsl, ROPOIKT) B IU-
MOHATE WJIN JREJBHOM KBapIle Ha HEKOTOPOM YAAIeHHH OT XAABROIAPUTOBHX
3epeH. '

IImpuT oRHCIASETCS TAKIKE TOBONBHO MHTEHCHBHO C oﬁpaaonannem 30-
HAJIBHEIX KOPOYEK W HCeBAoMopdo3 mo HeMy. 30HAILHOCTh MEeHee 9YeTHasd,
ueM B mcesgoMopdosax mo XalNbKOOUPHATY, W OIMPEeIeadeTcda YepeqoBaHueM 300
THAPOTETHTA € PA3AMYHON CTENEHBIO JErWApaTamun.

IlomarmeTnTy o00pasynrca nceBIoMopQO3H MAPTATA, A HOT € M a -
THTY — HcermoMopdossl THxporeMatuTa, Te m Ipyrme mepexomaT B THIPO-
réTmT; mpH 2ToM (OpMa MePBHYHHIX IPOLYKTOB 3aMEIeHHA TepPAeTCH, ICEBHO-
MOp(o3BL paszpymaioTcd.

AfRKEHEHUT B 30He OKHCIGHEA PA3PyIOaeTcsA BeCbMA HHTEHCHBHO
¢ ofpasoBanueM MOTUMHHEPANBHBIX S0HAIBHBIX ICeBIoMOp(hO3 BYyIb(GEHHT-
REXIHHEAT-0HCMAT-0NCMYTATOBOTO cocTaBa. B HEX pesko mpeobmagaer Guc-
myratr. YacTs CBEHIA M BHCMYTa BRIHOCHTCA TIPH TICEBAOMOPPm3anum u ydact-
BYeT B KPECTAJIIHBAUA HA CTEHKAX TPeIUH BYJbdennTa, YHIJIATATA, I0TONR-
UHUTa, BAaHAAWHATA, PYCCENHTA, KEXIHMHHATA.

Moxu6aeHEnT CpaBHUTEABHO YCTOHYMB, HO MecTaMu, ocoBeHHo
B KOMIUTEKCHBIX AHKWHUT-MOJEOIEHWTOBEX PYAaX, BHIMETATUBAETCA ¢ ofpa-
30BaHHEM IYCTOTOK, HEPeAKO BHIONHEHHBIX MoambamroM, ByiabheHmToMm
U KEXAMHHTOM. DTH MEHEPANH 06pasyiorT W HOTAMHHEPANLHEIE IICEBIOMOD-
($O3H TO TIACTHHYATHM KPHCTAILIAM MOIUOTeRUTA.

BoasdpamumT B 30HE OKHCHEHHA 3aMETHO pacTBopsercsa. Ero mase-
JEeHHEIe 3epHa NOKPBIBAIOTCHA KOPOYHaAMHI pyCccellnTa B CMECH CﬁHGMyTHTGM.
IIycrorrm, ofpasoBapmuecs B pesyipTaTe paspylieHns Byabpennta, oOHIHO
3AMI0JTHEeHBL TOHHOIIHCH@PCHOH CMeChl) JTHX Ke ‘\-II!HePaJIOB C I‘lE[,I’.[pDI'ETHTI}M
H BaJIoM.

OcoberHOCTH PA3PYIIEHHA W e e X UM T a OnIm paaoﬁpaﬂu BHIIIIE,

Ha ocnosanum usytenus ocofeHuocTeil PaspymIeHNA NEPBEIHBIX PYIHBIX
MHAHEDATIOE MOMHO COCTABHTHL CIHEAYIONUI PAN WX yCroiiquBocTH (B HOPSAAKE:
NOBHIIERUA YCTORNIMBOCTH K OKHCICHH): XalbKOOHPHT —> alKNHHAT — Marme-
TAT —> TUPUT —> MOJEOEHAT —> BOABQPAMHAT —> TIEENHT. T

1
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MOATMOPHIJIOHKT, onad & Ap.). [IpusegeM KpaTkyw XapaKTepHCTHKY 0CHOBHBIX
BTOPWIHBIX MHUHEPATOB, HEOOXOAUMYIO I BHACHEHHS 0COOEHHOCTEH ORUCIH-

TeJBbHBIX OPONECCoB. Bonee nmeramxpmo pac

CMOTPHM MHHEDAJOTHIO KEXITWHHT-
HKHHATY H OXapakTepHayeMm Gumc-

OmeMuT-GHCMYTHTOBHIX nceBfoMopdos mo a

MYTHT B KEXIHHAT.

IlTonxbsmuT B 30HC OKMCIEHHS PACHPOCTPAHEH [OBOJILHO IIXPOKO.

On ofpasyer Menxkme KPHCTANIAKH, HAPACTAIOI(Me HAa KPHCTAIIG IHeeJIHTa,
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Ha CTeHKW IYCTOT I TPEIHH B KBapOe, HA KOPOIRHA IHAPOTETHTA, B HEKOTOPHIX
Cay"gafgx Jajke Ha KPHCTAJANE Byabenura. Pasmep wpmcramnmros 0.5—1 mm,
uHOTHA HocTaraer 3—4 MM, Kpucranas 6ecupernsie, Gemnie, CBETI0-KENATHL, Kell-
THE, HHOIA PPA3HO-COPHIC BCIEICTRAE 3AXBATA MCXAHUICCKUX mMpuMeceli. ¥ cra-
HaBIWBAETCA 7iBA MODPOJOTHICCKHX THIA KPHECTANI0B — YAJHHCHHHE W H30-
merpmansie (puc. 87), BeTpevaomueca OfHEAKOBO 9aCT0. ¥ CTAHOBHTH OPATHARL,
ompenengiomue GoOpMy KpPHCTAXIOB, He yHamnoch, OOKYHE IapalielxbHHE
CPOCTKH M CHEeJeTHEe KpUCTanasl. Y aensubiii Bec pased 8.10-40.06. Pemr-
TeHOCTPYRTYPHEE TMapAMETPH! INTOMBIATA OUeHE GIM3KKM K YHINATHTY W BYIb-
(enpry, cmenmUIHO JIEUIH OTHOIIEHHE Cy/Gy, KoJeONOMeecs JiIsi PasHEIX

Puc. 87. ®opMa KpHCTAIIOR mMToIbNuTa (a), YmimarsTa (6) o Byabdesuta (s).

obpasmos or 2.198 mo 2.207. Cocras murponpmmecein: Ti, Mg, ‘Si, Al, Ba,
La, Ce (corsie mosm mponenta); Sc, Mn, Fe, Sn (reicsaguBIe 0@ IPOMEHTA).

Umamarunr mspejra BCTpegaercA B BUle V/IMHEHHHIX JTHOHPaMUAAlb-
HBIX HKPHCTAJAIOB AHTAPHO-HEJTOr'0 IIBETa, 0YeHb IOXO0/HHEX Ha KDPUCTAIIBL
wronsmura (pue. 87). I'panu kpAeTanioB 00HTIHO TOKPHTH TOHKOH CRYIBOTY-
poil KPEBOJAWHEHHKEX CJI0eB pocra. Y uedbHhil Bec pasen 7.72 +0.04. Imaruo-
CTHPYeTCI IO COCTABY, OUPEJETeHHOMY CHEKTPATBHEIME AHaIH3aMH, H IO
OTHOUIEHWIO TIADAMETPOB diIeMeHTapHOH Adeiinm c,/a,=2.214. Cocrar MmKpo-
mpuMeceil TOT ke, 4To H B IITOJBIHATE.

Byasdenmur, Tag ke KaK W 9UIIATAT, BCTPEUAETCHA JUHEIOMUICCKH
AMINE HA YYACTHAX ¢ KOMILTEKCHON TIEeNMTOBOH ¥ afiKmauT-MoIuOfeHNTOBOMH
ymmpepannzanumeir. Hpmeranner mpmsmarmaeckme 1o [001], ¢ owems yskmmm
rpapsvu gunupavuns {103}, o6pasoBaHHEIMK ralHTyCHEIMH TDAaHAMH TeTpa-
rogansaoil mpuamsr {100} m mmrakompa {001} (pme. 87), Gecmpernbie, mpos-
paunse. Ygempmeii Bec paser 6.75+40.04. Ormomenme mapaMeTpoB c¢,/a,=
=2.236—2.238.

Pycceant B cmecm ¢ OmeMyTuToM o6pasyeT OOPIIKOBATHE HAJNETEL
¥ KOPOYRM HA KPUCTANLIAX BOJbPpaMuTa, peyke IMEeINTa, HHOIAA BEHIIOJIHIET
TpemUHREY B HEX. l[Ber seeHOBATO-/KENTHIT, HHOINA C I'PA3HO-CEPHEIM OTTEH-
koM. Ypemsustii Bec pasen 6.60+0.04. IlapameTpst 2TeMeHTADHON AYCHKE:
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a.)=5.46_1_{§, co=11.314A, cp/a,=2.072. Pyccemmr comep;RUT IHOBOJIBHO 3HA-
UHTEeNBHYH) HpHMECh (NpPOIEHTH) CBEHNA, Monubmena m cepefpa, a Takmke
mmkpoupumecu Sn, Mn, Nb, Cu, Ti, Fe, Ca, TR, Sn. _
"Bamagumuumr He ofpasyer o000co0meHHBIX CHOIIEHEH B HHIBHOM
KBapue, a B BaAe HeIPaBHJIBHOI (OPMEL 3epeH PacCesin BO BMEIMAIIHX CIaH-
nax, GopmMupysa mmpoxui opeosx paccesnms. CocTaB MEKRpOIpHUMecedl B BaHa-
mummre (B8 95 ): Mn — 0.001, Ti — 0.02, Ni — 0.002, Zr —0.01, Mg — 0.04,
Si — 0.005, Al — 0.01, Fe — 0.002.
ManxaxurT BeTpevaerca B BUfe TOHKHUX IUIGHOK Ha IJIOCKOCTAX CIIAH-
NEeBaTOCTH MPAKOHTAKTOBHIX OCHKJHEHHHX KBaplUeBHX mopgupoB (MalaxmTo-
Baf CAI0AKAa), B BHfE INIOTHRIX KOPOYEK Ha CTeHKAX HyCTOT, B CKOIIEHHAX

]

Pme. 88. Kpuerains m arperaTil MajlaxmTa.

rufporéTuTa m B Buje ceponuroB gmamerpoM fo 5 MM (pme. 88). Chepomrmrh
HMEIOT METeJhbuaToe CTPOEHWe, KPHCTALUIMKH B HUX CONPHKACAIOTCA JAPYT
¢ ApyroM ToibKO BOJWMBHW TEHTpPA, BEPIIMHHE ;Ke pacTyT cBobopmmo. (Dopma
KPHCTAMJI0B HWrolb49aTad H IJIacTHHYATAA. Bee omm OpescTaBiadglT co06010
peoitamkm mo {100}, rpamm {010} rycro mcIITPHXOBAHEI MapaJieNnbHO JBOM-
HEKOBOMY IIBY.

Asypurt ofpasyer ouens Tonkue (me Gomee 2 MM) KODOUKH, TOKPHIBAIO-
m@e KOPKH MaJlaxuTa, OHE EMernT HATETHOE IIOYKOBH/IHOE CTPOEHHE C pamun-
ANBLHOIYIHUCTOR CTPYKTYPOH OTHEABHBIX IIOYEK. :

B ax, kaxk mpaBmIo, B CMECH ¢ THADOTETHTOM B BHIe TOHKOAHMCIEPCHOM
CARMCTOR MACCH YePHOTO IBETA BHIIOJNHAET IYCTOTKE B KBapie, o6pazoBas-
IWecs B Pe3yabTare PaspylieHws KPUCTAJIOB LIeelInTa, BOIbOPaMuTA W CKO-
WIeHHA XIOopuTa, M KPHCTANNUAYETCA B BU/e JEHADHTOB HA CTEHKAX TPeNEH.
Pese oOpasyer ceponmrhi mamerpoM 1o 5 mMM. Ilo gamwsM mpubam:xeHHO-
KOJHYECTBEHHEIX COEKTPATLHEIX AHAIM30B COMEP/KUT mpmMecH (B 07): Be —
0.0005, Se — 0.001, Pb — 0.002, Mo — 0.03, Cu — 0.02, Ag — 0.0003,
Ti — 0.005, Ni — e¢x., Ba — 0.02, Sn — cx.

I'mapporemMaTnT BcTpevaeTcsl MCKIIOIHTENLHO B BHE ICEBIOMOp-
$03 mo TeMaTHTy ¥ MapTHTHBHPOBAHHHIM KDHCTAJIIOM MATHETHTA.
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FT'mpporéTur — ofma ms uHambolee MUPOKO pACHPOCTPAHEHHEIX
BTOpUIHBIX MumHepalos. Hambonee ofsmbie ero arperars: mcesmroMopdhosH
IO NHPHTY, CIUIOIIHEIE CKOIVIEHHA C AYEHCTOH, MOPHCTOM W KapRacHOR CTPYK-
TYpOH#, KOPKH Ha CTeHKaX KaBePH W TPEINUH, TOHKHE IIEHKA HA 36pPHAX Apy-
TEX MuHEpasos, chepormromonoduse obpazoBammsa (pme. 89).

BuecMyruT B30ome orucnerms ToproBCKOTO MECTOPO/KIEHUS TOMB3Y-
CTCs BECHMa INMPOKUM PACOPOCTPAHEHWEM W BXOIHUT NPEUMYMECTBOHHO B CO-
CTaB MOJMMMAHEPaJbHHX NCeBRoMOPdO3 M0 aKUHUTY, ABAAACH B HEX IJIaBHBIM
MAHEPAIOM.

Icesnomopdosnt mo afikuEETy mpefcraBasior coGoil 0YeHh TPABHIBHES
4CIIeNIKMY €0 KPHUCTANIO0B, TOYHO OTpaskaloline mepBHYHYI0 (OopMy H pasmep

Puc. 89. Hareunhle KOPKE IHAPOTETATA HA KPHCTAILIAX KHIBHOTO KBapna. Yued. 10,

(puc. 90). Ha mcesmomMopo3ax COXpaHAITCA YeTKHe T'DAHE KPHCTAIIOB
AMKAHATA, INTPEXOBKA 1 Bee ocobeHHOCTH rpannoro peaseda. CregoparensHo,
ncesoMoppusanua HAeT ¢ COXPAHEHHEM NePBAIHOTO oObeMa.

3amemenue, Kak 5To BEAHO Ha puc. 91, passmBaercs oT mepmpepHE KpPH-
crajiia K menTpy Oosee mam MeHee paBHOMEPHO, HO (PPOHT 3aMeINeHHHA HEPOB-
HBIE, C «ocTpoBkamm HacTymrerus», mo J[. II. Tpuropsesy (1955, 1961),
CIMBAlIIEMUCA B JIaNbHEHIeM B CIMIONIHYI0 3aMemjammylo maccy. Mmkpo-
'TPEIIMHE B AiKUHUTE CIOCOOCTBYIOT JTOKATHHOMY YCKOPEHHIO TPOHHKHOBEHHS
¢ponTa BamelmeHHA BHYTPh Kpucraxia. Ha KOHTaKTax KpHCTANIOB aifkm-
HATA ¢ 3ePHAMH XaJbKONUPHTA, MOAMOIeHHTa W HOEPHTA 3aMENIeHHE MIeT
HECKOJNBKO WHTEHCHBHEE I10 CPABHOHHI0 C TPAHAME, KOHTAKTHDYOIIIME
C JREJIBHEIM KBapiieM.

Bryrpennee crpoenne mceBoMop(o3 KOHIEHTPHIECKH-30HAIBHOE, ¢ depe-
JloBaHWEM B0H C PA3JMYHBIMEA OTTEHKAMH FKeJTOTO IBeTa (3eIeH0BaTHM, roay-
GoBatsiM, GypHiM) B € pasTHyYHON NIOTHOCTH0. B HeRTpanbHOl YacTy HmCEBIO-
Mopd03 0FeHb GACTO COXPAHAIOTCH PEJMKTH aikmemra. Ha pme. 91 morasamo
BHYTPEHHEe CTPOEHHE PAJla MOAHBIX I HEHOJHBIX HCEBAOMOP(O3 Mo alKAHATY.
SonansHOCTE Hambodee 4eTKadA B HEIOJHEX HcesfoMopdosax. C passurmem
ncesfioMopdo3 B pesyabrare mpeoOpa3oBaHWS HX MUHEPAJbHOTO BEHECTBA
30HAJIBHOCTH CTHPAETCH, COXpaHAACH JMINL B Iepadepuueckoi dactd. Bmyt-
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pBHHHﬂ 30HA TaHKMX DOOMHHEX HCBB}],OMOP@OB CJO}xeHa BHeIOIHe OJIHOPOIHBIM
OHCMYTHTOM, TOHKAsS BHEITHAA — KEXJHHATOM, BYJIb(eHmTOM, OHCMUTOM.
B mpomecce swe QopmmpoBammsa IceBgoMopdos, HaobopoT, BHYTPEHHSAA,
¢pponTanbuag, 3oma obbuHo mpefcTaBieHAa OHCMHTOM M HEOTPEETeHHBIM
MB0TPOTHEIM DPEHTTeHOAMODP(HKIM MHHEPAIOM, BHEIIHHA — IIOCIEeJ0BATe]BHO
memyTuToM, BydbheHnTOM, REXIHHUTOM. ['paHMIE 30H, HX NIMPHHA W MUHe-
pa.]'lBHHﬁ COCTAB MEeHAIOTCH BO BpBMeH_II: IPOMCXOIHAT JaMemeHne OJJHUX MHHe-
pamoB gpyrmvu (mampmmep, OmemmTa OmECMYTHTOM), OepeKPHCTAJIHIATMA,
AeTHIPATATH.

IIser OmeMyTHTA CBETIO-FRENTHIA, JTUMOHHO-KENTHIH, COJOMEHHO-/KEITHIL,
HHOIJA TOUTH Oeibiii co caaluM KeITOBATEIM oTTeHKoM, depra cepas. Ilop

Puc. 90. Ilcespomopdosrr Guemyrtuta 1m0 aiikunury. Veenx, 40.

MHEKPOCKOIIOM arperaThl GHCMYTHTa HPEJCTaBIAIT coboi 0fHOPOAHOE CpeHe-
JBYIPENOMIAONEe BEeOIECTBO, WHOIMIA TIOYTH H3OTPONHOE B PE3YILTATE arpe-
TaTHO# JAMCHepPCHH.

MesmaocKoCcTHEIE PACCTOSHEA Hambogee IUCTOro, CBEOOOIHOTO OT IOCTO-

OHHEX TpuMeceit GueMyTHTa X0pomo conocrasuMsl ¢ ganasvmy K., Mpormens
(Frondel, 1943a) u momrBepamarnT unentudmranmio marepana, Ha pebaerpav-
MaxX HEROTOPHX OHCMYTHTOBHIX TceBTOMOP(O3 Mo affRMHHTY obHApYRUBAETCH
PAJx DuHWE, He XapPaKTePHHX 1A OHCMYTHTa, HO COOTBETCTBYIOMUX HAmOOJI6e
WHTeHCUBHEIM JINHAAM KEXJMHHENTA, BylIb{enmTa, OmeMmmra, mHOIJA MITeTe-
QenpauTa, 9T0 PACKPLIBAET HMX TOJHMMAHEDAILHEIL COCTAB.

Torkas cmecs OGucMyTHTa € APYIEMH BTOPHIHAIMU MUHEPATaMH He HO3BO-
Jmia oTo0paTh WHCTHIN MATEPHAT [T XUMHTECKOTO AHAJM3A, W IOITOMY MEL
TPOAHATU3UPOBATH NOTUMAHEPAIbHEE MCeBToMOP(O3El, CofepsRamume Mo IaH-
HBIM MAEKPOCKONMYECKNX wHCclaefoBanmil oxomo 240, (o6p. 99-193) m 680
(06p. 179-222) mocTopoHANX MIUHEPATIOB, B OCHOBHOM KOXJIMHWTA, BYTb(OEHHETA,
RBapra. OTH aHal|Bbl, TAK Ke KAK ¥ TPHBOIWMEIE HEMe aHATH3H KEXIHHHATA,
BHIIOJHEHKE B XHMHAKO-amajmrmueckoii maboparopum WaeruTyra reolormm
Homm @AH CCCP JI. II. IlaBmoBmIM.

Pesyasrarer anammzos upusenentt B tabia. 30. ITociae meraoueHUA Ompe-
JEeeHHBIX MUKPOCKOMHIECKUX NPHUMEcel Pacuer Ha IMecTh KHCIOPOLOB Jaer
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TaGamuga 30
PeaynbraTss XUMEYECKOro aHaausa OHCMYTHTOBHE ncesfoMopfos no ajixmuEuTy

OpumecH = , = \ .

g [E5|EE| B

Hommo- | Conep- & §§ = 5z |28 | =2 | &
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Si0s 1431 113 | — — — = . e 0 e e 4 e

PhO 4.40) — ] 0.39 ) 4.00 -- - — — PR =
Biy 04 79.761 — | 0.44 — | 5.08 | — |74.27| B88.74|1904|3808| 5712| 2.04

S 017 — (0147 | — — — = Sxi i i | i
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F3203 0-08 — —_ -_— —_— 0.08 —_— —_— = o TTE PEET

MoO, 4451 — — | 298 [ 1.57 | — — == P e ) [

Al;03 025 — | — | — | — |0.25| — ) Ol ((EESS ey S
CO 6.30| — — —- — — 6.30 7.53 1741 | 1711 | 3422| 0.92
H,0+ 2.92| — — — — —- 3.2 3.73 | 2070 [ 4140 | 2070{ 2.22

Hgo_ 0.40 — —_ _ — e = s R —= oy ey

Cymuia 99.46) 1.13 | 0.97 | 6.59 | 6.65 | 0.43 | 83.69] 100.00 11204
IIpoBa 179-222

Si0, QAT| 0BT | — | w= | = R e W e e

PhO 4741 — | 2.07 | 2.67 — — — - R e
Bis04 79.16 | — 217 | — |24.75 55.24| 90.04 | 1932 | 3864 | 5796 2.18

S 0,90} — [0.90 | — — == == = = sy =T =

Sh 0.21) — — — — 02 L — s T i bl

Fegoa 0.05 —— — —_— — 0.05 -— — - —_— — —_—

MoOsg B.44| — — | 1.72 | 6.72| — — e S| e o=

ALOj Gal== ==l ST p@E = dier | e = e
COy 4.22| — — — — - 4.22| 6.88|1563 1563 | 3126] 0.88
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H,0- R R e < < Saoe) S FSg Sl €000 o (w

Cymma (400.35] 0.47 | 5.14 | 4.39 | 28.47 | 0.51 [ 61.37 | 100.00 10648

dopmyan:  Biy 4Gy 005 + 1.11H,0  (mpoba 99-103), Bi, 415G ¢3050.98H,0
(mpoba 179-222). Bpazg 1m st GopMynH 0TBEYAIOT WCTHHHOMY COCTaBy Gme-
MYTHATA, TAK KaK OAN QERCHPYIOT TOBONBHO CYHIECTBEHMHBIN M30HTOR BHCMYTA.
Bemay toro uro Ha Jebaerpayiax aHAIH3HPYEMOTO MAaTepuaia oOHADYIHH-
BaoTeA HamboJIee CMIbHHE JINHHN OHCMHTA, MOKHO IPEANONOMATE IPHCYTCT-
BHe B cocTaBe meergoMopdos MoHOkImHEOR Momudurammm o= Bi,04, comep-
swameiics B KommaecTse 7.92% B mpobe 99-103 m 27.56% B mpobe 179-222.
HecMmoTpa Ha CpaBHATETHHO NOCTOSHHOE KOMIHYECTEBO BOMILI (0ZHA MOIERYIa),
TEPMUIECKAE T CHEKTPOCKONUIECKUE HCCHETOBAHUA, PE3YIBTATH KOTOPHIX
OyIyT M3TOKEHE HIKE, PACKPHBAIOT ee HECTPYRTypHEit xapakrep. CnemoBa-
TelBHO, BOJA He Mo/keT OHTBH BRIwdena B Qopmyny OGumemytura. G yuerom
BTHX TONPABOK COCTAB DECMyTHTa OKA3HBAEICA ONHIKUM K TEOPETHICCKOMY.
Munepansabiit coctaR OHCMyTHTOBEIX mceBRoMopdo3 B Tepecdaere Ha CyXyio
Hasecry (9):

06p. 99-103 O6p. 179-222
Buemyrur 75.97 31.56
Buesmr . . . . 7.76 28.10
Héxpummr . . . 6.86 29.02
Byappesnr . . . 6.80 4,48
Heapm . . . . . 1,47 0.48
AfiggEmT . . . L 1.00 5.84

Ilposme . . . . 0.44 0.52
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[TomyronmuecTBeHHEMU CUGKTPATBHEIMA aHANH3AME B GmCMyTHTEe OOHA-
pysenst mukponpumecu: Ag, Y, Ce, (0,n% ), As, Cu, Ti, Ca, Ba, La (0.0n%/,),
Mn, Nb, Zn, Mg, Sn (0.007°/,), Be, Sr(0.0000r°/,). O6pamaer ma cebs BHEMa-
HHe HECKOJbKO IOBHIIEHHOE coflepsanme cepebpa (mo 0.3°/), Bummmo, cBa-
3aHHOE ¢ TPUMECDI0 mTeTedenbIuTa, a TAKKe PeKAX 3eMEIh NePAeBOM I'DyIIIEL.

Prc. 91. BEyTrpensee ¢Tpoenne mONMMAENEPANIBHEX HeeBAOMOPd03 mo afiii-
HETY. YBem. 250.

CpasmmBas cocTaB ICEBAOMOPPO3 ¢ COCTABOM 3aMEIMIAGMEIX MME KpPUCTAT-
JI0B afiKWHATA MOMKHO YCTAHOBHTBH, 9TO B IPOIECCE MCEBHOMOPPU3ANUN BHHO-
CHTCA IOYTH TOMHOCTBI0 MeNb W Cepa, 9acTh BHCMYTa, CBMHIA u cepebpa.
OGpemusii Gamame BemecTsa, OJHAKO, BEIDABHHBAETCHA BCJIEJCTBHE IPHBHOCA
mMonmb/ieHa, PeJKHX BeMesb, KHCI0POa, Yriepoda M HEKOTOPHX KOJIWIecTB
Gepmimiumsa, muobus, BoabppaMa, TATaHA, KPEMHHEA, sKelesa.
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Vaensnsiit Bec GmCMyTHTOBHX mcesgoMopdos xomebuaercsa or 6.24 mo 6.72,
cocTapias B cpemueM 6.64. Hawr u ciefoBano okumaTh, OH 3aMEeTHO NOHHKEH
[0 CPABHEHHI0 C TEODETHYECKHM YHenbHsIM BecoMm Omcmyrmta (8.3).

Kpusaa JITA 6ucmyrmta (puc. 92) mmeer Tpm XapakTepHBEIX A 3TOTO
MuHepalda oHAoTepMuYeckmx sQdexra. Ilepsrii, Hamboldee HHTEHCHBHBIR
¥ 9eTKO BHIPAKEHHEH sdpdexr, pacmonaraiommitics B matepsaze 409—525°
I AMEOIEit MaKcuMyM 455°, ABIAETCSA PesyAbTaTOM AHccomEanum kapbomaTa
¢ sripenenmeM CO,. Bropoit, ouens ciabsiit adexrr, mpuposa KOTOPOro HE COB-
©eM SICHA ¥ IPeIOJO0KATeNbHO CBA3HBAETCA ¢ IPOMERYTOYHOH WHBEpPCHEi
a=Bi,0; — p=Bi,0,, yragsBaercs B mrTepBaxe 682—763°. Tpermit sdderr
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Puc. 92, KHpusnie [ITA u rRpuBad noTepd Beca KEXJIHHATA
(sepzras wpusas) m OueMmyrHTa (HUNCHAR KpusaR).

(812—857°, mancumym 837°) orpasraer ofparmmoe uwpespamenme B=DBi,0 =
27=DBi,0;,. Yerkuii sx30TepMmaeckmit adderT ¢ Maxcumymonm 540° obycnosren
OKWCJIeHVeM PeImKToB aiikmawTa. IIpu CpaBHEHWE HOJYIEHHOH HaMW KPHBOK
IITA ¢ MEOTOYHCIEHHEIME TePMOAHATHTHIECKAME JaHHKME GmcMyTuTa, IpU-
pefenHnME B aureparype (Uyxpos m jp., 1960; Iiserxos m ap., 1964; Epyu-
soBa, 1964; Capumo, 1966; Heystek a. Schmidt, 1953; Beck, 1950), ycranas-
JIWBAIOTCS OYeHDL IMMpOKWe KonebaHWsA MaKCHMYMOB OCHOBHEIX DHIOTEPME-
geCcKHX IHKOB HA KPHUBHIX pasHEX o6pasmos: mepBoro — B murepsate 370—
570°, smroporo — 600—750°, wpernero — 680—840°. Dro uemoCTOAHCTRO
06yCa0BIEHO PasHBIM COZleP/KHMEM TOHKOIMCIIEDCHBIX MPUMecei TePMOAKRTHB~
HEIX MHHEPAT0B, KaK HPABHI0, HPHECYTCTBYOMAX B AHANWSHPYEMHX Omomy-
THTAX. ;

Compssennas ¢ xpusoit [ITA xpmsas morepnm Beca oTpaskaer obmyw mo-
Tepio AF=15%, B murepsane 20—1000°. Ilocremennas moreps 3.0 ¢ BOAH
B maTepsaie 20—350° yrassiBaer Ha ee cBoOOJHEIE XapakTep, He HPAHUMAK-
m@Ei y9acTHsaA B CTPOEHHM KpHCTajLImdeckoro pemecrsa. HoamecTBo BhIE-
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nuBIeicH BOJBL COOTBeTCTBYeT YGTRHEBHHBaeMOMY XAMHYEeCKIIMH aHalu3aMu.
C pmeconmanwmeit kapbonata u Banenennem CO, B wnreprane 350—500° cpa-
3aga ocrasmagca morepa 11.50; Beca.

Has pacmudposrm MHK-cnexrpa ! Gmemyrnta, npmsefennoro xa pue. 93,
HeoOxomuMo 00paTMTECA K CTPYKType 9TOr0 MUHepaia.

Crpyxrypa 6memyrmra — Bi, [CO4]03, — mocrpoera ma gepefyiomux cioes
(BiO,), ¢ cerramm (COg),. AroMmur Bi HaXomaTcsa B 4eTBepHOR MHMpaMUTATLHOMN
roopuuaanmn. Ilocnemorarensmocts wepemoramms caoes: (Bi0,)—CO,—
—(Bi0,)—C0; —(Bi0,). Cpemame mesxarommsie paccrogmusa: Bi—0,=2.294
(aromsr O W3 RHCIOPOZHOTO CIOf) W Bi—0,=2.74A (aromer O us CO,4-papm-
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Pue. 93. UK-cnextps OmemyTnra (I) m GueMyTHTa ¢ IpuHMecho pyccennta (2).

kayo8). CIONCTHIT MOTHB CTPYKTYPH B HAIPABICHWH OCH ¢ W PABIHINA B MEK-
aToMHBIX paccrogamax Bi—O0, ofycooBiumpaioT pasHHNY TPOTHOCTH CBAZH
MY CIOSMU ¥ BHYTPH CII0€B, ROTOpas oleHumBaercs B 2—3 pasa. Boamoskno
spamenne rpynn CO, B AByx mapaniensuux ocu ¢ mrockoersax ([Tosapenmsix,
1967). Hamwaume B GuHCMyTHTe NPOYHO CBA3AHHOTO KOMINIEKCHOTO AHHOHA
[CO312™, Morymero paBaTh BHyTpennme KoixebaHmsa, W OmpefelaseT KOHPHUIY-
pamuio ero MH-cmerrtpa.

Mndparpacroe msayaenne prsmpaer payTpu [CO;]° ~woMmmiexca Bajient-
HEle KoneOaHusA, He BaBUCALIWE OT O0INel CTPYKTYPH KPHCTALIa, B MHTEPBAJIe
ompefeeHHBX IpynmoBrx zactor. ms momerynsr COg, mHaxomameiica B ¢Bo-
foHOM COCTOSIHMM, XapaKTePHH dJeThipe COOCTBeHHBE WACTOTH HKoJebaHmil.

1 MH-cmerTpu caumanuck Ha mpubope UR-10 m npogybamposans Ha undparpacHoM
cmexrpojoromerpe MKC-14. Benegersue xopomeil CXOZHMOCTH PeayidbTaToB IPHBOSATCA
CIeKTPH, 3ammcammsie Ha UR-10.
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' B COOTBETCTBHE € MOBMIHOHHON CHAMMETpPHEH 5TOTO pajHKala B KPUCTAIIH-
9ECKOM CTPYKTYpPe OMCMYTHTA TPE W3 HUX (Vy, Vg H V4) HONFKHBI OBITH AKTHBHEL
B UH-cmexkTpe, a v, v3 H vy — B CHEKTpe KOMOMHAIMOHHOTO pPAaCCeAHHA.
CpasauBas noxocu mordomerHus M H-cmexrpa 6memyTrTa ¢ pyHIaMeHTaNbHLIME
gactoramu konebamumit [CO3)2 ", MosHO yeTaHOBATE, 9T0 v, =860 em ™ (11.53 MK)
vy=1410 em™ (7.09 Mg), v="T40 e (13.51 mx). Kak u creposano oxupmars,
ITH MOJOCH. CMEIIEHH B [IHEHOBONHOBYIO 00JaCTh IO CPABHEHHIO ¢ MaKCHMY-
MoM Tonoc rapboHATOR 0ojlee JETHKEX META/IOB (HATpPHMED, v HalBIHATA —
1429—1492, aparommra — 1492, marmesura — 1460, crpounmmammra — 1438
em™ mor. g,

He comceM acHON ocTaercs UPHPOTA MMONOCH NOTTOMEHHs € FACTOTOR
1120 em™ (8.93 mx). Moskuo Gburo 6B HPENIONORATH, 9TO M OHA COOTBETCT-
ByeT OfiHOH u3 9acToT BHyTpenHmX roaebammii [CO,;]® -xommuexca, B wact-
HoCTH v; (A1 maydennbix kapbomaro v;—=1018—1099 em™). Xora ata mo-
Joca m aBugerca sanpemennoit jua MHR-coexTpa, B clydae KpHCTaIINgeCcKOTO
COCTOMHMA BeIIecTBa mpaswio orbopa JeHCTBYeT MeHee 3REeCTKO W JONyCKaer
ciaaboe nposaprenme takux momoc (Hamamoro, 1966). Opmaxo mpospieHme
33HpEmEHHOﬁ HOOJOCHL TOMJXKHO COHPOBO?RJI&TBGH pacojenyieHieM 4YacToT BhI-
POsKAEeHHEIX KojeDaHWit, B mepByw odepens v mw vy, a B M H-cmextpe Gmc-
MyTuTa HEYero nopobmoro me mabmiomaercs. G JApyroil CTODOHBI, TONyCKas
coorsercTBue moxockl 1120 em™ wacrore BmyTpennmx womeGanuil, TPUIMIIOCH
OBl CTONKHYTHCA CO CABHTOM €e B KOPOTKOBOJAHOBYI0 00IacTs 0 CPaBHEHHUIO
¢ rapboHaTaMu [eCREX META/IOB, 9T0 He MO;KeT MMeTh Mecra. BeposarHee
BCETO 9Ta ION0CA MOeT OHTHh BH3BaHA KoaebaHHAME pelneTku, oGyciaopien-
HEME ynommHaBmuMmesn Beume Bpamenmem rpynm [COg12 . Ilpaspa, mactorst
nogobmex xomebanmit o0BYHO He WPeBHMAKT 35 MK, HO COOTBETCTBYIOMUE
M II0JI0CH MOTYT JemaTh W B 00ieeé KOPOTKOBOMHOBOM 001aCTH, YCIOMHIA
HH-cuexktp (Haramoro, 1966).

W H-coex1p mogreepssmaer pmammme JTA o mpupome BOZE, Ompepensio-
miefici XUMUYECKHMH AHAIM3AMH H3YICHHBIX OHCMYTHTOB B KOJAIECTBE
0.98—1.11 ¢. ex. (oxomo 39;). Orcyrersue xaparrepanx aax [OH|™ m kpm-
cranmasanuornoi H,O momoc B obamactu 3700—3500 em* MHK-cmextpa mo-
KAasHBaeT, 4YTo 3Ta BOJA saABIAeTcA cBobogHoil, He NpAHEMAIOmEN yJacTHHA
B CTPOSHNHU KpHCTATIHUECKOH cTpywrTypul Gmemyrmra. Ommawo ofpamaer Ha
ce0f BHEMAaHHe, BO-IEPBHIX, I0BOJHHO BHICOKHH BepXHHmil mpefiesa 00e3BOKE-
Banua (350°); Bo-BTOpHIX. MOCTOAHHOE IPHUCYTCTBHE TOIO WAM HHOTO KOTH-
gecTBA BOAR B OHCMYTUTEe H. B-TPETBUX, HAJTHYHE OIPEAETEHHOTO Iperesna
ee «PaCTBOPEMOCTH», 0YeHb OJMBKOTO K OfHO (opmyrsHoit emmmmme H,0
(3.31097). Ha mnocmemmee ofcroATenseTBO o0pamand BHEMAHWe U [pyTue
ncenenosaremn (Frondel, 1943a). BepoatHo, Boja 3aHuMaerT KaKHe-TO CTPYK-
TYPHBIE TOJOCTH B OHCMyTe, 00beM RKOTOPHX CTPOTO OMPENeJIeHHLIH I yHep-
JHHBAETCA CHJIOBBIM ITOJEM KpHCTaHﬂB.

Héxmumuaur B 30He oxmciedns TODProBCKOTO MECTOPO/KIEHHS BCTpe-
gaerca B BHJIe TOHKO3EPHUCTHIX HAJETOB W CKOIUIEHWH B ITYCTOTAX JRUIBHOTO
KBapna, obpasoBaBUIEXCA B pPeayJbTaTe paspyunleHus MoJHEOIeHHATA W B BHUIE
ncesgomopdos mo xpucranigam moambmernta. Kpome Toro, om cimaraer BmecTe
¢ OuemyTHTOM, OMCMHTOM ¥ BYJIbQEHUTOM OTHeJbHEE KOHIEHTPH B LOIH-
MHEReDAJBHEX neepfoMopdozax mo ANKHEATY, B KOTOPHX COMep/Kafdme KEX-
auumTa Koxebiaerca or 6.86 mo 29.02 95, Bropoi# THm BHIeTeHHH KEXJIMHETA
HMeeT, OfHaKO0, IOJIMHEHHOe 3HAYCHHS.

Kéxauanr — Bi,[MoO4] — ouens penrmit mpmepan. Ilocne ero oTrprTHA
B 1916 r. V. Hllanepom (Schaller, 1916) 83 mrydax mz pyanuxa [{aumsns (I1lnee-
Gepr, I'JIP) réxnummar obHapy/en JUIb B ABYX MECTOPOMICHEAX ABCTpanud
(Frondel, 19436; Bommrexnr-Kymaerckas, 1967). B Coserckom Corose mocto-
BEDHO KOXJTWHHT HewsBecTeH. Ha 0OCHOBAaHWH MOBEIMIEHHOTO CONEP/KAHWA MO-
nubena BHCKA3HBAIHACH JHIIB NPEIUOTIOKETHA 0 BOZMOKHOM €r0 IPHCYTCT-
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BUY B BH/le IPHMECH B ICEBAOMOP(O3aX PYCCENNTA 10 BACMYTHHY B 30He OKHC-
Jenmsa MoambneH-BonbpamMoBoro Mecroporkfienms Hapao6a (Hasaxeram)
n B mceBoMopdosax pyccennTa mo JHANMABATY B MecToposkaenun Cnokoiinoe,
Babaiirase (Yyxpos u np., 1960; Cepumo = ap., 1967). C‘IBILOB&TBJIBHD Ha-
XOAKA KEXIHHHATA HA HpElIOJIHpHGM Ypaue ABisercs neproi flocToBepHOiE
naxogroit 8 CCCP.

uBE‘T KEXITHHHETA HW3MEHAETCH 0T 3eIeHOBATO-KEJITOro 0 CBeTNo-3elleH0-
BaTO-/HEJATOr0, dYepTa CBeTJO-KedATada ¢ YeTKEM 3€JEeHOBATRIM OTTEHHKOM.
JeIeHOBATHI OTTEHOK IO3BOJAET Bi3yalbHO OTJIHYHATH KEXTUHUT OT CBETJO-
FREITOTO, IUMOHHO-JKEITOT0 M COMOMEHHO-/KeITOTo GmeMyTHTA.

HOpOﬂIRﬂB&THB HaleTH W CKONJEHHs KEXIHHHUTA 04YeHb TOHHOBEPHHCTHE‘
CKPHTOKpHECTAImIeCKUe. []0Jf MEKPOCKOIOM yCTaHABIMBAETCS TOIBKO arpe-
raTHOe CTPOEHWE Hempo3payHHX, cIalo mpocBeymBalOImuUX IO KpasgM 3epeH,
TO3TOMY UM3Y4YHTH (OPMY OTHEIBHLIX YACTHI, B ONPEeInTh HX Pa3MepE OKa-
33J10CH BOSMOMHBIM JIHIIL OPH 3JIeKTPOHHOMHKPOCKOIIHYECKHMX HCCIeIOBAHIAX -

/

&
—_—

Prc. 94. @opma KpHcTanioB KEXJImHHTA.

ITopomxoobpazaas Macca HATETOB OKABKIBAETCHA COCTOAIMIEH MB 0I€HB MEIHRHX
(mpemmymecrsenno 0.2—1 MM) HempaBmibEOH (OPMBI 3epeH X KPUCTATIHKOB.
ITo oTaenbHBEIM KPHCTANIUKAM W WX (parMenTaM B o0mOMKAX ymaercs ycTa-
HOBUTH poMOOAMIMpAaMUAaIbHEINA BHJ CHMMETpHH KpucTainos. Dopma Kpm-
cTanaoB ToHroTabmmraaras (pme. 94) ¢ Xopomio pasBUTHME Ta0HTYCHBIMIE
rpagsamz nmHEakomfa {010} u ysempxmvum rpamamm {131} u {001). Hmorpa
OTMEYaeTCs IITPUXOBKA HAPAILIETBHO pebpy (001) EOiO). Xopomo zameTHA
cnaitnocrs mo {010}.

B rabux. 31 npuBefiensr pesyabTaTEH PEHTTEHOCTPYRTYPHOTO MCCIENOBAHMS
3€JIeHOBATO-KENTHX TOPOmKooOpasuex Haneros. JlebGaerpamMma XopoIIo COB-
magaer ¢ gebaerpammoit kéxamaura wa Ascrpannu (Frondel, 19436), vo B Heir
npucyrersyer pax auamii (de/n 3.43, 3.20, 2.99, 2.12, 2.01, 1.82), me xa-
PAKTEPHBIX s KEXITUHUTa. JTH JuHam Oausyke BCero cosmajgaioT ¢ Hambodee
uHTeHCHBHENME JuHmAME Monubamra (Muxees, 1957) m Byanndenura (qep]ﬂl-
KOB u mp., 1960).

TBOPETK‘IQGHHH xuMuvecknii  cocraB kéxammmTa: © Bi,0; — 76.40 95,
MoO; — 23.60 04y. Tpu HemoJHHIX aHaTH3A KEXITHAWTA U3 pyanmka [lamuans,
npaeenennsie Y. Illaxepom (Schaller, 1916), wmocae uckmouenust mpumeceit
B cpegueM paior cocras (Bi,0y — 77.1, MoO,; — 22.4, H,0 — 0.2 %), xapax-
repmayemsiit opmyaoit Biy o[ Moy 07(05 9s0Hy 01)s]. Ham Taxixe me ygpanocs
0T06PATH COBEPUIEHHO YHCTHIH MaTePHAI [JIA XEMAIECKOTO aHANU3a, H Mbi
ORLIY BHIHYSKIEHE IPOAHAIN3UPOBATE 0TOOPAHHEEE CO CTEHOR MyCTOT MOPOIIKO-
obpasHEie HAJXETH, COTEeP/KAl@e, M0 TAHHEM MHKDOCKONMIECKHX HCCIefoBa-
HEll, OKOXO0 250, MOCTOPOHHHUX TpHMeceil, B OCHOBHOM KBapma, Omemyrmta
u Byasenmwra. PesyasraTsr ananmaa npmBefiessl B Tabi. 31. Ecam mera0IATL
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Tadnmma 31

MemxnuockocTHRe paccrosEufs kéxunanTta ¢ lpunonaproro Vpama

2 Héxmranr no Monudpar mo ByasjeHanT mo
Hexmuauar ¢ TIpn- :
5 nonApHoro Vpamna (Ff%n?el{?tigfgﬁ? . “(‘“?g%‘)xe“? & ;: hgfl()&léf]i)ﬂw
oMepa
THHEH
I dain I dajn I deyn I dujn
1 3 3.43 — — T 3.46 a9 3.54
2 1 3.20 — - 10 3.25 — —
3 10 3.12 10 3.431 — —_ 10 3.9
4 e 2.99 — — 2 3.00 ] 2.99
b5 6 2.70 6 2.733 — — —_ s
6 4 2.67 5 2.683 7 2.66 7« 2.68
7 1 2.59 1 2.588 3 2.52 — —
8 2 2.46 3 2473 — — — -
g | — — 1 2.419 7 2.30 4 2.36
10 1 1.25 2 2.263 2 2.26 4 2.20
11 3 2.42 — — 2 243 1 241
12 1 2.04 — - 6 1.97 8 2.04
13 — = 6 1.936 — —_ 1 1.965
14 8 1.92 8 1.918 — — 7 1.912
15 1 1.88 1 1.879 — — — —
16 3 1.82 6 1.85 — -— 2 1.813
17 2 1.79 - — LA T = o
18 1 1.77 1 1.769 — ren, 45 8 1.773
19 1 1.72 - — 5 1.73° 1 1.703
20 9 1.64 9 1.647 4 1.67 9 1.643
21 8 1.62 7 1.628 4 1.63 7 1.616
22 7 1:57 6 1.570 4 1.57 — —
23 1 1.52 2 1.524 1 1.50 2 1.510
24 — — 1— 1.486 3 1.47 1 1.494
25 — — 1— 1.423 5 1.44 2 1.439
26 — = 1 1.397 2 4.395 by 1.406
27 2 1.37 3 1.369 — LS 1 1.377
28 2 1.34 3 1.346 — — 5 1.354
29 1 1.30 1 1.323 -— — i 1,318
30 3 125 4 1.257 = — 7 1.250
A 5 1.24 6 1.246 — — 7 1.238
32 4 1.22 5 1.223 — — = =
33 3 1.21 4 1.209 — — 7 1.214
34 — — 1 1151 — — & 1.152
35 4 1.41 5 1.116 —_ — 1 1.413
a6 3 1.00 4 1.107 - - — 2 1.088
37 2 1.05 4 1.053 — — 10 1.048
38 2 1.04 3 1.039 — - 1 1.038

IprmMevaBfde Veaosua csemun: Fe-usan geRne, D'=>57.3 mm, d =0.35 am, h =45, JlaBopa-
TopHA mMuHepanornn MHcratyTa reonorsn Homn OAH CCCP, amamuruyx B. A. Xambon,

TMpEMeCH, ROJIWMYECTBO KOTODHIX COBHmAgaeT C Pe3yIbTaTaMm INOJCUeTa IO
MHEKPOCKOIOM, TO PACYeT IPHBOAAT K cocraBy kéxmmamra (Bi,Oy — 74.96,
MoQ; — 25.04 o), xapaxreprayemomy dopmymoit Bi, 4, [Mo, 4,05]. O6pamaer
na cefs Bamvmanme mabmTox MoxmGmena (1.88 ¢4 MoO, B mempasiesHOM aHa-
amse win 1.38 94 B mepsmanom). Bepositao, 5T0T ¥a0HTOK CBA3AH ¢ NPHCYTCT-
ByOIAEM B I0pomEoBary Harerax moaubuaurom (MoOg), aro moaTBepskzaerca
W TPHBEMEHHHMEA BHIIE DEAyILTATAMA PEHTTeHOCTPYKTYPHOTO aHaIwWsa.
C ygerom aTOro XWMHYECKHII COCTAB W3YyJaeMOro Kéxamumra He Oyzer oTdm-
9aTHCA OT TEOPETHILCKOTO.

CocTaB MEERpONpEMEcedl B KEXIWHWTE IO NaHHHM HPEOIWMeHHO-KOIHTe-
CTBEHHOTO CHeKTpaissHOro amnaummsa (B 9;): Be — 0.006, Sc — 0.003, Mn —
0.001, Cu — 0.025, Ag —0.25, Ti — 0.1, Mg — 0.0n, Cr — 0.003, Ca — -
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Tadtnuma 32

Peaymﬂ'a'nu IHEMHYECKOr0o AaHAJH2A HOPOIMMKOBATHX HaIeTOB KEXTHHUTA

== Ipumec ™ s o
- =S ] 1 =]
AR 1E T .
e | g S5 | = [ES) 52| 53 |§ES
g & & & €8 | A | Ex | 85| &z [gg=
o = B E B = =g & Sa = © s gﬁll
E BE 2| § | E| B | g|8=| 2 |EE|8E| 85 |S&
s | 5| E|%)| & | & 5| g8 | 8 |88 |8 | §S |Bas
2| =) 8| E| S| 8| E|&|EE| & |5g|c8| 28 |82
z g | 81| 8| &| 8| 8|83 | &8 |SB|SE| 25 (258
Bi,O |61.50| — | — | — |6.95| — | — |55.25| 74.96|1608 3216 | 4824 1.92
MoOy (23.79| — |0.08| — 5.25| — [18.46( 25.04 (1739 [1739( 5217| 1.04
810 | B lEmR] o | o = = = = LT e e e |
Bl | e | el e B e s e | S | ] e =
PagOp | D] e ] o= a8 | s | 2] =] o fe | s s |
AL,O3 | 0.33 I T (R 1 R S B B R
S W R 1T e IR (RN (i I I (e § (SIS ST T
Sb 0.00 - e b POEE[ wn | s [Caf mw) Sl
Co, | 0.70 S T T R (pewy, SSNER RGN QVINY i SSELS O
o7l W R SR e I (BRI 7 | RIS B [V R SRS
Har el s | e e e e | e ) e
Cywmal 99.75 | 4.04(0.12(0.13 | 7.08(13.39{1.28{73.71 [100.0 10044

* 011 CO; ceasano ¢ 0,02%; Fe,0,, 0,039, Mg » 0,04%, Ca,

0.04, Ba — 0.01, Y — 0.06, La — 0.025, Sn — 0.003. Martepman mia chex-
TpagbHOro aHanmaa Osit Hambomee amereiM. Tar ke waw u gaa Guemyrura,
B REXIUHATE YCTAHABIUBAETCS BHICOKOE CofepyRanme (TecsaThe o IMPOIeHTa)
cepebpa, xapakTepHoe W AJA AWKWHUTA (UeXsie MPOMEHTH), KOTOPHIL HA
MEeCTOPOMIEeHNH ABJIACTCA OCHOBHBIM HCTOYHHREOM BHCMYTA nopn THHEPI‘EHHOM
00pasoBaHUT REXJIMHUTA.

YhenpHHR BeC KEXIUHUTA, OMPEETCHHBIN NHKHOMETPUYOCKHM METOIoM,
paser 7.757. Teopermueckuil yReaAbHHIH Bec 3amerno Beime — 8.29, mHo
ecad YYecTh HANHYKE MEXAHWYECKMX NPHUMECeH, WX COCTAB M COflep/KaHme,
TO pacyer JgaeT MOBOJNBHO OIMSKUE K OKCHEPHMEHTAIBHOMY YHeJbHE
sec — 7.79.

Ha xpupoit [ITA réxaunura (pme. 92) BHeNMOTCA ONHH HKR30TEPMATECKII
u fBa sugotepmudeckux sdderrta. [luporuit, caabo BEIpasKeHHEIR DK30TEPMU-
deckmii warub wpuBoit B mHTepBane 250—450° ne aBuserca coberBenHBIM 3¢-
derroM réxmuEnTa I O00YCIOBIEH OKMCICHHEM CONEPMAIUXCA B HEM B BHJIE
MeXaHWYECKOM TpuMecH cyibOHIOB, B mepByl odepens mosnmbmemmra. Ile-
GonbImoil SHAOTePMHUIECKUM mHK ¢ Marcmmymom 650°, BoaMoskHO, BEIpaskaer
HHBEPCHIO OKHCIOB BHCMYTa, a YeTKHE Tayboxmil SHAOTEPMHYECKHME OHK HA
910° — muapnenme xéxamumra. Xaparrep conpsiienmoi ¢ xpusoir J[TA
KPHBOii mOTepu Beca ykasnBaeT Ha 1.25 — mpOeHTHOE YMEHBIIEHHE IIePBOHA-
gaJapHOTO Beca mpuMepHo B mETepBame 250—500°, sacTuwHo cBA3anmoe ¢ qHC-
commanueii mpEMecHoro GmemyTuTa.

NHK-cnextp kéxawanTa (pme. 95) XapaxTepusyercs HATHIMEM TpeX 4HeT-
KuX moioc moryomenma 575 em™! (17.39 mx), 740 cm™ (13.51 mx), 860 em™
(11.63 mx). Owens caabore momocst 1110 e ™ m 1410 ca ! oTpaskamT HpEMECH
GucmyTura, a caabas moxoca 1480 cm™ u meboapmoit catemmur 810 cm™?
Ha make moxocs 740 cm™ — mpmmecs Byabdenura (Moenke, 1962). Bee mo-
noce moraomenus MHK-cmexTpa KEXAHENTA XapaKTePH3YIOT IPYNIOBHE ‘Hac-
TOTH BaXeHTHHIX Konebammit oxrasapos MoO,, npmuem momocsr 740 cu™ m
573 oM™ aBnAIOTCA KOMIOHEHTAME JBAMIH BHIPOMAICHHHX (CPABHHTENBLHO
¢ TeTPAaB[PHUECKON IOBWIHOHHONE CHMMeTpHell MoImOgeH-KUCIOPOJHOTO KOM-
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niexca) roiebammii v;. Ilomoca 860 cm™ orpaskaer womebamms ¢ wyacroToi
v;, sanpemennnie B VIK-cmexTpe MuHepanoB ¢ TeTpasApHUYECKOll CHMMETpHei
MONEONEH-KHCIOPOJHOTO KOMIFIEKCa, TPOABIAIOMEHCH Y MUHEDPAXZOB, B
CTPYKTYpPE KOTOPHX Y4YacTBYIOT oORTasipuueckume wnocrpoiixm MoQ,. Caeso-
BaTensHO, MH-coerTp RéXAWHETA MOATREPIKAAET OPABMIBHOCTH Hao0pamenus
ero KpmcTalToxmMmmaeckoil gopmyus B Bage Bi,[MoO,4l,, a me Bi,[Mo0,10,.
Anamns WH-cuexTpa xéxmuuuTa He [aeT BO3MORHOCTH OTHECTH 5TOT MIHEPAJ
HO K KDHCTANIOXMMHYECKOH TpyNme ImeeiuTa, HH K [PYONe BOuIb(hpaMuTa
(ITymoskmua u ap., 1961; Ceipumo, 1966; Cripnuo u np., 1967) n nonrsepsxiaer
BHJIeeHHe eT0 B BHJE CaMOCTOATENBHON TPYNNE B KIACCE CIOMKHBIX OKHCIOR
(Bormrenr-Hynmerckaa, 1967; IloBapenunix, 1967). CymecrBennoe pasmnume
cTpykryp, MK-cuexTpor m cmMmeTpmm pyccenmra m KEXIWHATA HCRIOIAET
BO3MOJKHOCTH MOJXHOTO W30MOPPHBMA MEMOY HEME, IPEIIATaAeMOro pPAKOM
‘meenemoBaTe/ieii; Ho OrpaHHueHHHE Haomopdmsm Monmbiena m Bomkppama
MOy CTAM.
OcobennocTr gopMuposanys S0HB OKHECIAeHHs. NIAMATHYCCKEE YCIOBHA,
B ROTOpHX Haxoxmres TOpProBckoe MeCTOpoIRAeBHe, IO CYMECTRYIOMUM TIpefi-
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crauennam (Cyupros, 1955; Uyxpos, 1964), mecpma meGmaronpuarHer Aus
pasBuTHA mpomeccoB ormcaenua. CpenmEerogoeas TeMmepaTypa B HeHTPAIbHOM
roproit some Ilpmnoxsproro Ypada oxoao —5°, a TPOAOIKUTENLHOCTh Ges-
MoposHOro mepmoia menee 60 gHEH, mpudeM u B 9T0 BpEMA CPEIHECYTOTHAA
TeMIepaTypa He mogHmaercsa Bume 15°. B rog smmagaer oxoxo 750 MM ocan-
KOB, HO Tonbko 050 MM mx mpmxofmrcs Ha Temusld mepmon. Mecropomgenue
HAXOOHWTCH B 30He BEYHOH MED3JOTH, TpaBAa, B IPEenax MeCTOPOKICHHS
OHA JIOKAJABHO DPACTOILIEHA, BHIAEMO, B Pe3yIbTATe BHIICACHNA TENIA OKUCIAIO-
muuuaea pygamu. Croas ke mebrarompmarna m rmaporeorormieckas obera-
HOBKRA: MECTODOJIEHHE JPEHHDYETCH PYYbeM, YPOBEHb I'PYHTOBHIX BOJ HAXO0-
purea Ha Tiaybume 7—8 » or momepxmocrn. Co3manbl yCAOBHA JJIA AKTHBHOM
NPOMEIBKE MECTOPO{/IEHHA W BHHOCA CEPHON RUCIOTH, 9T0 TOHWHKAET WHTEH-
CHBHOCTH PEeARNUI MOBEPXHOCTHEIX BOX ¢ PYNUEIMYU MuHEpanaMm u cnocober-
BYET BBIHOCY DPYAHEIX BIEMEHTOB.

Tem He MeHee 80HA OKHCAGHHA HA MECTODPOKCHHH BEIPAMEHA TOBOJBHO
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geTko. G moBepxmOCTH Ko TaybmaEs 0.0—1 M oHa mMeeT ILIOMAfHOA XapaKTep
¢ PeSKEM mpeobiagaHmeM TAOEPTeHHHX MAHEPaJaoB (KapOoOHATOB, OKHCIOB,
THAPOOKHECJIOB, CIVIMKATOB) Haj THIOreHHHME cyiabpmaamm. Mecramm mep-
praHEe cyabdmis monnoCcThI mepepaboramkl. ClemoBaTesbHO, B OPHIOBEDX-
HOCTHHIX YaCTAX 30HA OKHCJACHHA HAXOAUTCA B CPEIUHHON M [a)ke KOHETHOH
craguax ee passumrms (Cmmpmos, 1955). Hmme oxucienme IoKamIH3yeTcd
NPerMyINeCTBOHHO N0 TPeliUHAM W KOHTAKTAM R/ ¢ BMEIIAIOMIUME IOPOAaMM,
obOBeM Hem3MEeHEHHKX CynbPUNOB UIpEMEepPHO paBeH 06beMy BTOPUTHHIX MHHE-
PAJOB, UTO OTPasKaeT TPeI[UHHEH TWI B0HH OKHCIEHHS N MOMEHTHI IIpomecca,
HepexofiHEe OT HAYaJbHOH K cpegmufof cragmu. HmxEAA rpaEmna 30HE
OKHCICHUA HEW3BECTHA, TAK KaK MOCTOPOKICHHE H3YICHO JHIIL X0 TAyOmHEL
12 M. O meit MOHO CyQUTH JUOIL MPENIONIOKATENLHO B CPaBHERHME ¢ Oams-
kM mo TEmy XapOefickmMm BoabppaM-MOTEOIEHOBHIM MECTODOKIEHHeM Ha
Ilonsprom ¥panme, rje rEnepreEHoe paspylieHHe MOTHOJOHHTA LPOCIEKEHO
mo TaybmEs 50 M.

JT0 HECOOTBETCTBHE HeOIArONPHATHHX YCIOBUIA W CPaBHHTENIBHO BHICOKOM
HHTEHCHBHOCTH OKHCIEHHMA HAXOINUT 06'BF[GHEHH3, BO-IIEPBHEIX, B Hepamlomep-
HOM JIeTHEM HODOTAaWBAHHH MEP3JILIX MOPOJ, HPABOAAMEM H CO3LAHMI0 JOKATIb-
HBEIX BACTOMHHX CKomJIeHui mHGUIbTPANHOHHLX BOX, BO-BTOPHIX, B BHICOROMH
ArpecCHBHOCTH OTTAABIIEH YACTH BOJH, HAXOAAMEHCA B PABHOBECHH ¢ Mep3-
JIoTOH, NoBmImaromeiica Oxaromaps ee crpykrypuposammio (Biox, 1968).
B mociiefHEX MOTYT [MOCTHTATHCH BHEICOKNG BPEMEHHEIE KOHIEHTPANHN CEPHOR
KUCIOTHL.

HagecTBeHHEIL cOCTAR JIEMEHTOB, CAATAKOMAX BTOPHEIHEE MUHEPAIBl 30HEL
OKHMCJIGHHUA, WOJNHOCTBI0 OTPAKAET DJIEMEHTAPHBIH COCTAB HEPBHIHBIX DYI
(pme. 86), HO KOMHYIECTBEHHDLIE COOTHOMIGHAA MEHKAY OTACABHBIMYE HIEMEHTAME
7 WX DapareHeTHYeCKHe CBA3M 3HAYMTENbHO uamenswrces. O0obmaoman cxema
ga puc. 86 HarIATHO OTpaKaeT KaK OCOOGHHOCTH COeJMHEHHA H PasbeguHe-
HEA OTAEIBHBEIX 2JEMEHTOB B IPONEcCe OKHCICHHS, TAK W OTHOCHTEIBHYK HX
MOABHRHOCTE.

Boapgpam xaparTepuayeTca BechbMa OTPAHWIEHHOR MErpamueil B 30HO
OKMCIEHAA, HO HO BCIECTBAE €ro Caraboil HOABMIKHOCTH, a W3-32 BHICOROH
YCTOMYMBOCTH NEPBHYHKIX BOABPPAMOBHIX MHEHEpPanoB (BoabpaMmra W Imee-
JHATA) K XEMAYECKEM uaMeHeHHAM. B cHAbHO KumCI0d cpefe, KoTopas CO3-
HAeTCA ORMCAAMEMHCA CyabduraMn, pazpyilenue MIEeJTUTa W BOXbppaMHTa,
a clIemoBaTeNbHO, K MATPANHA BoabfpamMa uETeHRCHPUOEPYIOTCA. JacTh BOIbG-
PaMOBOIl KUCJIOTHI CBASHBAEGTCA €pasy e ¢ xarmomamm Bi**, obpasya =Ha
TOBEPXHOCTHE Pas3pyIIAMEXCA KPHCTAN/IOB MEeTATa I BOAb{paMuTa ROPOIKHE
pyccennTa, 9acTh jKe OePEHOCHTCH HA HEKOTODHE PACCTOAHUA HAH (QUKCHDPY-
oTCA KaK OPHMECh B JHMOHHTAX, WIH 00pasyeT pAJ CaMOCTOATENBLHEIX BTO-
PUIHEIX MHHEPaH0B (Y@ITArHET, IITOJBIIAT):

Bid* ¥t Mool™ P2t
Ca [woy 2- 'l ,2_\ / 2- \l
(Mn,Fe)[wo,] [~ W0 ¥ W0, Sl ™

Bi, [W0,J0,  Pb[MoWO,]  Pb [WDy
Pyccenum Hunnaaum Wmonsyum

Murpanumoraas cmoco0HOCTh Moiubena 3HAYATENHHO BEIIE, YeM BOJb(-
pama. OcsofoKmasace B mpomecce okuclHeHns cyabdumos (Mommbmenumr), Mo-
nuben eTaguiino nepexonut B Gosee u Gosee oxmeunie GOPMEL, YTO OTPAKALTCA
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o HmocaeaoBaTeIbHBIM DAIOM BTOPDHYHEIX MHHEPaJoOBR — OT REXJTIHHATaA, OCEBI0-
mopdoz mo moambrermTy, A0 ByAbdennta, dmiIarTATA ¥ ajke MOJEOAUTA:

B peT mEt wel
6~ l 2- l M 02-'—-\..a_—/M 03_"__.____"
Muﬂs_"’l‘_"muﬁ'_'l_ 00y g l

Biy[Molg) P [Mo0] Pb [MowD,]  Moly
Kézaunum Byrspenum Yunnaeum  Mosubdum

Ilpn oxkmenenmm afiKWHEMTA KHCJABE DPACTBOPH HACHIIAIOTCA BHCMYTOM,
CBHHIIOM H Me[p10. V3 HEX HamMeHee TMOIBU/KHEL KAaTHOHEI BHCMYTa BCJISICTBHE
NMerKore TUApPOMH3a ero coelumeHmil ¢ o0pasoRaHmeM TPYLHOPACTBOPAMBIX
MUHEPanoB, a Hanbollee TOIBIKHK — KATHOHH MefH. B To ke Bpems ciabas
YCTOHYHBOCTh AKHHETA B €r0 CPAaBHHUTENLHO BLICOKAM KOHIEHTpanma B py-
Jax ompependnT ofmime BTOPUIHHX BHCMYTOBHIX MEUHEpPanoB, o0pasyomax
NpeuMyINecTBeHHO TeeBAoMop(osn 1o aiikuauTy. Mens BEHOCHTCA @ RPUCTAN-~
JH3YeTCA B MIEM0IHON KAapOoHATHOM cpefie B Bmjle Maiaxura u asypura. Obmasn
cxema 00pasoBaHMA BTOPHIHEIX BUCMYTOBHX ¥ CBUHIOBHX MEHEPAIOB TAKOBA!

HCO; Mo0g" woz"
! B : Bi i—si’i—o-—--
8%t Bi, [Mo0g [wo,]
gllsg }2 a 81-2 WUQ. '32 Bi ﬂq
IZP}:S(Ag,Gu}z'S"?Bi.z%[ Eumy:;rfm Ker:ﬂurmm‘ Pycceaum Eacﬁqﬁ'm
N,z¢ Mo0ET Moo woj woz Vol

N de gt NE gt e e i e

- \
Pb [Maly] Po[mowo,]  Phfwe,]  eus[vo,], 00
Bynspenum Yusnazum Wmonsygum Bawadusum

Ha ocrnosanum malniofeHmil MOKHO NHpeICTABATL TAKOH SMIMPHIECHMI
PAN, yBeJAHYEHHs ITOJBIKHOCTH MeTANIOB, B 30He OKHCIeHHms TOpTOBCKOTO

MeCTOpPORIeHuAL
W —»Bi-» Ag— Sb—> Mo— Pb— Cu— Fe,

10T pAR, BIATHEA B 06paTHOM HAUpPABICHHH, O0Tpaskaer m 0OIIyI0 3BOJIO-
OUI0  BOHBI ORHCJIEHHA OT e HavadbHOI CTaiHH, XapaKTepH3YIOmeicd
OKHCIEHHEM CyIb(puAoB jKegesa ¢ o0pazoBaEmeM CepHOH KHCIOTH, OO0 KO-
HEUHBIX CTAfmil, oTMeuaeMBIX 3aMeTHol Murpanuei Bonsdpama. Ecrecrsenno,
9TO OPONECcC Pa3RUTHA 30HE OKHCIEHHA — 9TO LPOIECC CHOKHOTO COIPHAe-
HAA PASIUIHBIX XHMUTECKHX pearnmil, MOOUTA3YOIMUX HEe TOMTBKO HJIEMEHTEL
PyH, HO W BJAeMEHTH BMeI[alomux mopol. Bee 270 IPHBOAUT X MUHEePAILHOMY
pasfeneHnio TECHO ACCONMHPYHIIAX B MEPBHYHEIX PyJax sJeMeHToB (Hampm-
smep, W u Mn, Pb u Bi) u coenunennioo mx B COBEDIIEHHO HOBHIE IIapareHeTd-
geckme acconuanmm (W u Bi. Mo m Bi, Bim V & np.). O6mas ranpasiennocts
mporecca OTMEeYaeTCA B CTOPOHY o0OpasoBaHma Bce Oomee yeTOMYMBHIX MHIHE-
pamoB Rampmoro axeMmenrta. Mcrmamouenme cocTaBiAior Mmoambpur u Guemwmr,
KOTOPHE 00pazyioT KPATKOKUBYIME BRIETCHWS M HA TOCHRIHEX ITAIAX
HBOJIONME PACTBOPOB, HO TOJBKO B CAYIAAX Pe3KO m3OLITOYHON KOHIEHTPATUN
aamoros MoO2~ mo ormomenmio K Katmomam Bi** m Pbh%?* unm warmomos Bis*
mo orHomenmo k ammomam HCOz, WOZ-, MoO3Z-,
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CpasHEBag 30HY OKHCIeHHA TOProBCcKOro MecToposkuerms ¢ XapOeii-
cknM BOAb(paM-MONHOJEHOBLIM MECTOPOMIEHNEM, pPACHONOMKeHHEM B Oosee
ceBepHHX mmporax Ha [loagpmom Ypate, MOMHO OTMETHTH 09eHEL GOXBIIOR
CXO[ICTBO KaK B HX CTPOGHHH, TAK W B IBOAONNHA. HOMIIEKCH BTOPHIHEIX
MOHEPATOB MoTuboena, MeIE H jKele3a COBEPIIEHHO aHANOTHYHEL TOPTOBCKUM.
[lTeexmT Takmze BeckMa yCTOHYAE K XAMHIECKOMY PA3PYIIEHH0, HO HHTEHCHBHO
nesmHTerpupyeTcd ¢ o00pa3oBaHmeM MYYHHCTEHIX pasHocreli W BHEHOCHTCH
MeXaHHIeCHH.

B yenosmax ;xapkoro riammara, Hampumep B Cpepgmedr Asum, ocobGen-
HOCTH OKHCJIEHHA AHATOTHYHHRIX BOJIb(paM-MOIEOAEH-BHCMYTOBEX MeCTOPO-
sEIeHmil cymecTeeEno uHEe (Yyxpor m ap., 1960; Yyxpos, 1960; Epmmnosa,
1964), lna 30HE OKMCIEHWS BTHX MECTOPOMIEHUN XaPAKTEPHO OTHOCHTENIHHO
cnaboe ¢usmgeckoe, HO [OBONBHO HMHTEHCHBHOE XHMHIECKOE paspymieHHe
IIeelHTa U, CIEJOBATEIbHO, BRICOKAA NMOABU/KHOCTH BOAB(PAMA, HWHTEHCHBHAA
METPANAA B 30HE OKHCACHHSA DPEIKUX 3eMeidb ¢ 00pasoBaHmeM CaMOCTOATENb-
HHEIX BTOPUYHHX PEIKO36MEIBHEIX MEHEPANOB (TyXpPOBUT). 3HAYATENHHO HHTEH-
CHBHE® MHUTPHpPYeT MoImGmeH, HepegKo NONHOCTBI0 BEIHOCHMELA NaJeKo 3a
mpeflessl MecToposkieHmit. PacTBOpH, MHPKYIHpYyIOMuE B 30He OKHCICHHA,
6oilee aKTHBHO B3AUMONEHCTBYIOT ¢ BMOMAKINUMEA IOPOJAME, YTO YCIOMHAET,
KOHEYHO, BHI0BOIl COCTAB BTOPHIHEIX MEHEPAJO0B, I MHETEHCHBHEE HEHTPATU3Y-
0TCA, onpelelfAf THAPONUTHISCKYH KPHCTANTHSANHI0 TAKAX MHHEDPAIOB,
Rak moBeaamrt, xpumsowrosina u ap. Cyxoit skapruit kammar obecueduBaer Ha-
KODVIEHWE W COXPAHEHHe B 30HE OKHCIEHWS JeIKOPACTBOPEMEX CYJIb(aros
(rmme, xamekamTHT, GpomanTuT, Aposmr), XIopmHAoB (GmcMonriamr), (TOpHIOR
(reaprcyTnT, KpUIET, YYXPOBHT).

Taxmm obpaszom, eciam pasBuTHE 30HH OKUCIEHUA BOJRQPaM-MONEOIEH-
BHCMYTOBHX MecTopo;kfenmit B moaapuoM riamMare (Iloxapusit u [Ipumonap-
HHH ¥Ypan) oTpaBmu@BaeTCA TpeTheli—waerBeproil crammamm, mo B. B. Hlep-
Guue (1960), To B cyxom :xaprom kammate (Cpemmsas Asus) OHO mOYTH BCerga
AOCTHTraeT KOHEUHOI, INeCcTOoH, cTagmu, XapPaKTEpPHIYIOMEHCA HAROILICHUEeM
IerKOPACTBOPEMEX coefuHeHHN. B CBABH ¢ 3THM CJIeIyeT OTMETHTHL WHTEpec-
HYH0 0CODEHHOCTH B30HE OKHCJICHHA YYHROTCHKEX OJOBAHHO-BOJB(HPAMOBHIX
MECTOPOKIEHA, QOPMUPYIIIUXCS B eme GoJee CypPOBHX, YeM IOJNAPHOYPATb-
ckme, ycuoBmaAx. Beunas MepsnoTa W TOCHOJICTBO OTPHIATEIBHEX TeMIepaTyp
00yCHOBAMBAIOT HAKOILUIEHHE W BHICOKYI0 YCTOHYWBOCTE B HEH CyandaTon
(mexmamrepur, ¢umbpodepmr, TamMapyrur) W BOMHEIX CHAMKATOB (rajiyasur,
KAoIMHAT) Jajke B TeX CAyYafdXx, eCJHW B0HA ORMCJACHHUS NEPEKHBAET CAMEIE
HavajpHEe (DepByIo, BTOPYIO) craimm cBoeil spoaronmm (JIyros, 1965). Tmy-
OMHEHOCTL 30HEI OKHUCJEHHS, BHAHMO, HE 3aBHCHT CYLIECTBEHHO OT KJANMATH-
geckmx yenosuit (Cpemassa Asug — 50—100 wm, IMToagpusit ¥Vpamr — oxromo
50 m, 3abaiiganse — 70—80 M, Yyrorka — 30—70 m).

Oxapakrepu3oBaEHEE BHIIE coenufuueckne oCoGeHHOCTH IPUIIOBEPXHOCT-
HOTO paspylmeHus BHCMYT-MOXuONeH-BOABGPAMOBHIX MECTOPOKIAEHAN B yeIO0-
BHAX MOJNAPHOTO KIMMATA HMCKIIOYAIOT BO3MOJKHOCTH ABTOMATHYECKOTO Iepe-
HeceHHMd Ha HHX OpHEMOB H METONOB IOHCHOB IO BTOPHYHEIM OpeoJJaM pac-
CesHnA, BHp&GOT&HHHX IpH MH3IY9IeHHW 30HB OKHCIEHHA MBGTOPOEKJIEHH'E‘[
RAPREX CTpaH, m TpebyrT BHECEHHWS COOTBETCTBYWIIMX KOPPEKTHB.

Hamu mcerefoBaHma MOKA3LIBAT, ITO MIEENHT [45Ke B YCIOBHAX MOJAP-
HOTO KJIEMAaTA IOBED;ReH AOBOILHO WHTEHCHBHOMY paspymeHmio. Wecmemo-
BaHWe TMPOIECCOB PA3PYIIeHWS IMEENHTA HA J(BYX DasSHOTHIHHIX €0 MEecTOpo-
FRIEHUAX MO3BOJIHANO BHACHETH XApPAKTeD W 0COOEHHOCTH BLICKOTEMICPATYP-
HOr0 W HH3KOTEMIEPATYpPHOTO PACTBOPEHHHA €r0 KRPUCTaXIOB, (PUSHIECKO
(MoposHol) pesmETerpannE w 0OpasoBaHmA BTOPWYHLIX MEHepanos. Bce prm
TAaHHEE 3aCTABIAIT ¢ OCTOPOKHOCTHI0 OTHOCHTCA K PE3yIbTaTaM IIIHXOBHIX
ONOHCKOB IMEeeIUTOBRIX MBGTOPOH{I[eIﬂ!.ﬁ, K X OIleHHKEe II0 BEIXOJAAaM HA ToBepXx-
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HOCTh M K OIEHKe HOTeHIHAJIbHOM PYJOHOCHOCTH TOTO MM MHOTO MHTPYSHB-
mOro 00pasoBaHUA IO BHOOBOMY COCTABY aKMECCOPHBIX M@mHepanoB. Bo Beex
caydanx, 0co0eHHO KOIfla OLNEeHKA OTPHIATeNbHAH, HEOOXOMEMO MpOaHaNm3m-
poBaTh BOIPOC O BOBMOKHOCTH IHIEPreHHOT0 paspyUIeHUA HICeuTa.

IMockonpry MuHEPAILHEN COCTAB PyA Ha NOBEPXHOCTHEIX BHXOMaX IOJ-
HOCTHI0 MBMEHEH U B3HAUMTENbHHE MACCH JUMOBETA MACKEDYIOT BTODHYHEE
smumrepanst Mo, W, Bi, BuayanpHse MONCKA MOTYT 0Ka3aTECA HEdPEKTHBHBIME,
B o ke BpeMmd bdJeMeHTADHEIA COCTAB 30HEL OKHCIEHHS KadeCTBEHHO OTpa-
SKAET COCTAB MEPBUYHKX PYH, 4To onpefiesser 5QPekTHBHOCTH TEOXHMATCCHOH
peBmBuHE BHXONOB W FeOXHMWIECKHX IOHCKOB. B 30He OKMCIeHHS JOBOXLHO
HHTEHCHBHO, HO HA He3HAYUTEIbHEIE PACCTOAHNA MATPUPYIOT MOAUOIEH H BHC-
MYT, CIEe[0BATeNHHO, AHOMAJAbHEE CONeD;KAHEA 2THX 2JIEeMEHTOB B I'DYHTOBHIX
¥ TOBEPXHOCTHEIX BOJAX UHOOPMEPYIOT O HAIHIHH OKHCIAIIMHXCA MECTOo-
pospeEmii Oojee ompefeneHHo, 9eM B 00JacTAX € JKADKEM KIEMATOM, Ife
MonuOTeH TepeHOCHTCS fAgie HOHTPaAbHEIMEU TDYHTOBEIME BOJAME HA OY€HB
Gonpimme paccroguug (Bmmorpamos, 1957). Jlanusie 00 MHTEHCHBHOCTH H Xa-
parTepe paspylieHHsA BONB(HPAMOBHIX MHHEpajioB Ha TOProBCKOM MeCTOpO-
JKIeHAN ITO3BONAIT yTBEPH/IaTh, 94T0 HE3KOE COflep/kaHme BOAbJpaMa B OKHC-
IeHHBIX Py[Iax eme He ABJIAETCH CBHIETeIBCTBOM OTCYTCTBHS BOIB{PAMOBEIX
MHEHEDAJOB IIOJl B0HOH OKMCIEHHS,

TJHABA VII

OBIMHE 3AKOHOMEPHOCTH JIORAJIMSATIAN
H ®OPMUPOBAHUA BOJBP®PAMOBON MUHEPAJIUSATNN
1 PEKOMEHJAIINI K EE IONCRAM

ARajEs MeTa/LIOTeHHYeCKHX ocoGeHHOCTeli BonbpamoBoil MuHepaimsa-
IHH ceBepa ¥ palla MO3BONUJ BHACHUTH PAR o0mMEX BaKOoHOMepPHOCTEl ee pas-
MemeHnsA W (OPMADPOBAHHA, MPEJCTABIAOMEAX HHTEPEC A ONEHKH HepPCIeK-
THB BOJB(HPAMOHOCHOCTH BTOT0 PETMOHA W OPHEHTHPOBKE MOMCKOBHX H TOHC-
HOBO-pasBemounkx paboT ma Boxbdpam.

1. Ha Ceseprom, Ilpmnomspmom u IloxsapmoM ¥Ypane m3BecTHH MHOIO-
YACAEHHEE TPOABICHHS M MECTOPOMKIEHHA BOIb(ppaMa, TPYIUHPYIOITHECH
mouTH HeKIUETeThHO B IlpmoceBodl 30He, XapaKTepH3VIOMEHCA IMHPOKHM
PasBATHEM Ppa3HOBO3PACTHHIX TPAHHTOMIOB M KOMATMATHIHHIX HM KHCIBIX
sddysmBoB. I'pammrompn m kucasie sPQOYSMBH B BTOH 30HE NOABEPralmChH
UHTEHCHBHOM TIHpoTepMalbHO-MeTacoMarTmieckoir mepepabotre (BIIOTE [0
]IBPBIIJIEIBJIEHHH) B repipHCKIAE 9TAOL KaJeIOHO-TEPIIHHCKOTO0 TeKTOHO-Marma-
THYECHOr0 IWKIIA. ;

2. Bece MecTopoIeHHS @ PYROUPOABICHAA ABIAITCA KOMIIEKCHBIME
PeAKOMEeTAadbHEIMH, B 9eM OTPAkaeTCA CI0AKHOCTh M MHOTOCTALHMHOCTH MX
dopmupoBarma, Boxrmas gacTe BoabppaMOmpOABIEHEN OTHOCHTCH K KBapH-
IIeeJUTOBOMY M KBapN-BOJIb(PAMET-IIEeIATOBOMY THIIAM, HO oOHApYHeH
TaKKe PAT IMeeTAT-CKAPHOBHYX, PeIKOMETANBHO-TIOOHEePHTORLX H MOMHOeHO-
HIeeNnT-YePHOBATOBEIX DYAONPOABIEHMH, EMEIINEX, OpaBia, JUNIb MEHEDPA-
Jorgaecknmi uurepec. OOHYHO HA OJJHAX T TEX Ke MECTOPOIKTEHUAX TEICCKOIIH-
pyercss HeCKOJNbKO PYAHHX acCONWanuili (KBapI-MeelnmToBasg MajoCyIb(ui-
HAfA, KACCHATEPAT-CYNbPUTHAA, MONHONEHAT-XANLKRONUPHUTORBAS U AP.), HO OHA
MOTYT OPOABIATHCA u obocobrenno.

3. Bee BonpdpaMonposBieHnA IpyOmupyOTCA OKOIO MACCHBOB I'DAHUTO-
H[I0B, OKPY/ReHHKX TOXAME KHCAHX 5dhysuBos, 06pasys OTUETANEO BEPASKEH-
HBEIE Y3JIH, B KOTOPHX Ha (ome GONBIIOr0 KONAYECTRA MENKUX DPYAOUpPOSBIE-
HOH MOTYT BRIIEAATHCH CPABHUTENHHO KDYIHEE. C ommoi#i cTOpOHEI, 9T0 CBH-
NeTeNLCTBYET 10 Kpaiimeir mMepe 06 WX IapareHeTHIeCKOdl CBABH C TPaHHTO-
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“gjaMm, a ¢ JApyroi — TpebyeT mpW PeBH3HU OTAGABHHIX PYAONpPOSBIEHHI
METAIIOIeHHYeCKOI'0 aHaAu3a BCETro BOALQPAMOPYAHOTO y3Ja.

4. BoabpdpaMonpoABICHESA YTKO KOHTPOMAPIOTCH 30HAMI CJOMKHBIX [0IC0-
JHUBYMIHX PA3OMOB ¢ IIAPOKUM PAaSBHTHEM CHCTEM ONEPAIIAX TEKTOHHYECKHX
Eapymeﬂnﬁ‘ JAORaJAW3YACHh B HUX Ipelegax Ha ydJacTHax peéﬁoro HHECJIOTHO-
0cHOBHOTO KoHTpacTa. HauGomee GaaronpuATHEIME [AIA JOKAAUBAINE BOTBY-
PAMOBOY MEHEDAIH3ANWEA ABIAITCA KECJAne a(dysmprl, rpasuThi o xapbo-
HaTHBIE IIOPO/[BI, KOHTAKTHPYIOINHE ¢ OCHOBHBIMH MarMaTHYeCKHMH H CYIIecT-
BEHHO 3eJeHORAMEHHLIMHA MBTaMOp(I)H‘IBCKHMH moposaMmm.

5. B mpomecce noranmu3anuu OPYIEHEHHSA OHpelelAlollee 3HAYeHHe IPH-
HAJJIe/RAT MeTaCOMATHIECKOMY 3aMeIeHnI0 BMeIAINHX MTOPof, OpIIeM 0YeHb
INHEPOKO pPasBUBaeTCA 3aMellenue pPYNHRIMHA W NapareHHbMHE HM MHEHCDaJaMH
JOPYAHOTO HUWIBHOTO KBapLa.

6. OCHOBHBIM MCTOYHHKOM BONb(PpaMa ¥ CONYTCTBYIOMEX €My pPeTKux
9JIeMEHTOB ABNAKTcH KeMmOpmilcKue TPAHWTON[LL, B MEHLIOIEH Mepe BMeIaro-
m@e 0CafouHbie W BYJIKAHOUCHHBIE Meramopduueckme mopomsl. Pymmse aie-
MEHTH M3BIAEHAIOTCA THAPOTEPMANBHLIME PACTBOPAME M3 mOPog0006pasyomux
MEHEPAIOB (MPeMMyINecTBeHHO MOJMEBLIX TNIATOB W CIIOA) B IPOMecce Teprua-
CKOro MeTaMOopH3Ma MPAHUTOHNOB, XaPaKTePUIYIONIErocs NX MOCIeq0BaTedb-
HOH MHKDOKJHHH3ANNAEH, ans0urusanmeil, MyCKOBNTH3aMIedH, 0KBapIeBaHmueM,
a B HEROTOPHIX CIYYAAX [TayKe UEPemTaBAeHHEeM. OTH TPOIECCH CO3/AI0T
OTTPAHHTHBIA HOTOR CHAPOTEPMANBHEIX (aongoB, 060TAMEHARX pY/HEM
BEIIECTBOM. ;

7. XapakTepHHMI 0COOEHHOCTAME (MATePUHCKUX) TPAHUTOUIOB, ABIAIO-
MUXCHA HCTOTIHHHEAMH BOJIBii)paMa, MOMHHO CYHTATh: IEePeCHIeHHOCTh IpaHH-
TOH0B KPEMHERHCIOTOH W IVIHHO3EMOM; HOHHMKEHHOE COolep;RaHme IMeaouei;
BEICOKOE (BHIIIE KIAPKA) COfepIRaHue BONbHpaMa, IPeuMyMecTEeHHO PACCesH-
HOTO B mopofoobpasyomux Mmuaepanax. lloTennumansusle pynorenepupyomme
BOBMOKHOCTH KPYHOHEIX MACCHMBOR KeMOpo-pudeiickux IPaEUTOMIOB, 3aleraio-
mux B Ipelesaax BOABYPAMOBODYHHBIX Y3/10B, OHEHUBAIOTCH B HECKOIBKO
MIJITHOHOB TOHH Bomb(pama, Momubmena, BHCMyTa, OIIOBA.

8. PassuTmHe NpOIECcOB MEHEPano00pa30BaHHEA B BOJXBPPAMOBO-DYAHEIX
ya3lax MPOHCXOAHUT B YCAOBUAX MOCTENEHHON0 CHUKOHHUA MEN0YHOCTH X TeM-
Oeparypel THAPOTEPMAalbHEX PAcTBOPOB, MOBRINEHHA WX OHHCIHTENLHO-BOC-
cTaHoBmTENbHOTO moTennmaia. Ha dome o0meir HaUpaRIeHHOCTH PYLHOTO
nponecca, 00yCca0BIEHHOH NOCTEHNEHHEIM OTCTYIIEHHOM TeIIoBoro (pOoHTa
H TeollOTHISCKOH SBOJIIO]IHEﬁ HCTOUYHHKA THOAPOTEPMANbHBIX PpPAacTBOPOR,
9eTKO 3aMeTHa M €ro IPEepHBHCTOCTL, CBA3aHHad C HMOYJIBCAME OKABIEHUSA
TeKToHHIeCKO#H arktmBHOoCTH. OHa BRIpaKaeTCA B CTAIWIHOH CMeHe PYAHBIX
napareHesmcos, pasjeleHHbx mepmofamu apobaenmsa 6ojiee paHHero pyaHOTO
marepuana. [laa somsdpamonposBienuil xapakTepHo: yMEHBIICHHN® NJIHTENb-
HOCTH CTaJ@il 0T PAHHMX K HO3JHHM ¢ NAapalleJbHEM CHIKeHHEM CHIH Kop-
PeNANUOHHLIX CBAZEH MERAY OAHOCTAJAHHHBIMEU DJIeMEHTAMH; CMEHA IpeuMy-
MEeCTBeHHOH MYCKOBHTH3ALNE W XJIOPUTH3AIMYA BMEINAIOINX HOPON UX IO3[HHM
OKBapUeBaHWmeM u KapOomaTmlamuelr OpPH CHHEXPOHHOCTH OTHX IpoNec-
OB pymoo0pazoBannsA; W3MEHEHHE OTHOCHTEIBHON DPONH MPOIECCOB BEITOJHE-
HHA B JOHAIH3AIWW PYNHBIX MHHEPAJOB B HOJB3Y METACOMAaTHYECHHX TIpO-
IecCoR.

9. B mpepenax Boab()paMOBOPYLHHIX V3J0B C YAAJIEHHEM OT HOHTAKTOR
TPANATHBIX MACCHBOB IPOMNCXONHUT CHIKEHWE POIH CYIb(HA0B B acCONHMANHE
¢ IeelnTOM UM TOCTEIEHHAs CMeHa CYIMMECTBEHHO CYIB(OHIHEIX IapareHe3McoB
OKHMCHEIME. 9JTO OTPajKaeT IOCTENeHHO0e CHYRCHHE MMeJ0IHOCTH THApPOTep-
MaJbHBIX PACcTBOPOB Ha OYTH HX OTI‘]'JEIHKTHOﬁ MHTpanul, CHHYReHue TeMmepa-
TYPH, CHBHAT OKUCINTEIHLHO-BOCCTAHOBMTENILHOTO IMOTEHNHANA B OKUCIHTENIh-
HYI0 CTOpOHY. IJTH BICHHA COLPOBOMKIAIOTCH W CABUTOM BpeMmeHm (opMupo-
BaHUA PYAONPOABIEHUN: 1O TEOXPOHOJOTHIECKHM TAHHBIM DPYAOODOSBICHEA
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B mepuepuiHHX JaCTAX O0KOJOIDAHATHHX BOJBHPAMOBEIX OPEOJIOB HECKOIBKO
MOJIOKE, YeM PYIOIPOABICHIA HEeHTPAIBHEX uacTeil. [lpefensaas fanbHOCTh
OTTPAHUTHON MUTpanuy BONBOPAMCOJESRAMAX THAPOTEPMATLHLIX PACTBOPOB
npubansuTenbno Momer GHTH omemena B 20 KM (0 MAKCHMAaNBLHON yHasien-
HOCTH OT BEIX0J|OB TDAaHUTOHIOB PYAONPOABIEHHN ¢ 9UCTO OKUCHBIME NaPaTeHe-
BACAMI IIEeJmTa),

10. BoapgpamounposiBrenus GopMEPYIOTCSA B O9€HL HIMPOKOM TeMICPATYP-
mom uuTeppase. Ha cepepe Ypasa usBecTHB BECOKOTeMueparypusie (Xap-
Oetickoe), cpepmeremmeparypubie (Toproseroe) m HESKOTEMImEpATypHBIE (IIe-.
eJIUT B XPYCTAJTEHOCHHX RHIAX) MecTopomueHuA. Ilo reomxoro-Mupepaiors-
TEeCKHEM [aHHBIM, Haubomee OMarOUPUATHBEIME IS BOALGPAMOHAKOIIEHITHA
ABIAIOTCH YCAOBHS, IEPEXOflHEE OT BHCOKOTEMUEPATYDHHX K CpPeiHeTeMIe-
paTypHBIM. _

11. Hambosnee mnrencuBusie nponeccs Mobuiamsanun BoJbhpaMa m comyT-
CTBYIOIIAX €My DPYAHHIX 9JIeMEHTOB M3 I'DAHHTOMLOB W KOHNEHTPALMU WX
B MECTOPO:/IeHHAX W BoOJbppamoHaromienusx llpmmomsproro Ypama cBs-
8aHBl ¢ FePIEHCKEMHE dTalaMH KaleloHO-IepIEHCKOr0 Meramuraa. l'eoxpo-
HOJMOTHUECKUH HWHTepPBal UX DOPOABIEHHA — KAMEHHOYIOJBHO-OEPMCKUI
(340—260 mam mer). Ha Iomapumom VYpamne BoasgpaMoBas MUHEPATU3AMES
umeer Gonee aperumil Bozpact (Bosmommo 450—440 mum mer).

12. B memocpencrsennofi Gamsoctn or BOABPpPaMONpPOABICHHN OTIETIHEO
QUKCHPYIOTCA PESKME, HO Y3KOJIOKAJLHEE MEPBUYHEE OPEOIB XHMHYECKOTO
paccessHEA Boab(paMa, PUKCHPOBAHHOIO TPEHMYDIECTBEHHO CHILAMH W XJ0-
puToM. MummepanbHbie (MIeeTUTOBHE) OPEOdH PA3BUTLI TAKHKE OTYETIHUBO, HO
OHH BHAYATENBHO YiKe XHUMHIECKUX.

13. B mpumheraomux K BOJb()pPaMONPOABIEHUAM TACTAX I'PAHHTHEIX Mac-
CHEOB (HKCHPYOTCA MUPOKKUE 0PEOJIBl TOHIKEHHOTO COfleDKaHuA BOAbfpaMa,
ABAAIOWMACCH O0JACTAME €ro SKCTPARIHHE.

14. Bropuunbie TreoXHMWYECKHE OPEOJds HOCAT [A0OBOIBHO TOKATBHBIA
XapakTep, HE BHXOAA SHAUATENHHO 34 UPEJEJH KOHTYDPOB OpYJeHeHHA.
Opaako mo HUM MO:KeT OHTH 3a(QUKCHPOBANO CEPETOE 0PYIeHEHEe, TOCKOIBRY.
X DJIEeMEeHTAPHEI COCTAR CPABHUTENLHO eTHO OTPaykaeT alleMeHTapHbI cocTaB
mepBEYHBX pyA. [maporeoxmmmueckme OpeoaEl TAKiKe OYEHB JIOKAJBHH,
MOCKOIBKY BoAb(pamM, MoJubies @ BHCMYT B YCJOBUAX MOJAPHOTO RIHMAaTa
MHETPEPYIOT Ha Onmakme paccrodums. BTopudHbie MUHEPATLHEE OPeolsl 0es
TOPHBIX BHPaOoTOR PURCHPYWTCH ¢ TPYLOM BCICACTBHE MACKHPOBKHE WX Mac-
CaAMH TUAPOrETHTA.

15. B ycnopmsax monApHOTO KAEMATA INeeAnT Ha PYAHBIX BHIXOAaX HOJ-
BOPIKEH MHTEHCHBHON (UBHYECKON (MOPOaHO#) nesmHTerpannn ¢ obpasoBanneM
JIEFKO BRIHOCHMEIX MYYHHCTHX pazHoctenn. IlosToMy MeXaHHYeCKHE OpeoJIhl
paccesHUA B YETBEPTUIHRIX OTIOMKEHUAX TOBOJBHO OTPAHHYEHB, X KOHTYPE
BHIXOIAT 38 KOHTYDPHl DPyAHHEIX Ted. Taras J0KanpHOCTH MEXaHHYECKHX Ope-
O0B 3aHYUTEIBHO NOBHITAET MX IOUCKOBYVK uHAGOPMATHBHOCTH, DBamecre
¢ WIEeNUTOM B Opeodax BCerjia UPHCYTCTBYET RACCHTEPUT, aWKHHUT, MONUG-
JeBuT, CymbQHIH, mHOrIAa BOIbdpaMuT. KpoMe KOHNTPACTHHX JIOKANBHBLIX
OpeoioB MeXaHMYeCKOTO PACCeAHNA BEILIAKTCA MEHE® PE3KHe PeTHOHANbHEIE
OpEeoIH, CBABAHHEIE ¢ BHIXOIAMI IpaHnTomgos. OTHOCHTENBHO YE€TKHE OPEOJH
mreeanTa (PEKCHPYOTCA BOKPYT CHIBHO METAMOP(PHMB0BAHHEIX TDAHUTOMIOR,
KOHTYDPH HMX IOBTOPAIOT KOHTYPHE TPAHHTHEIX MACCHBOB M Y[ATEHBI OT HHEX
Ha HecKOAbKO Kmaomerpor. Copmepsranme meeamra ot 1 o 50 3HaROB HA TOTOK.
Bryrpn ofmero KoHTypa BHITANTCH YIACTKA € IOBHIICHHBIM CONEPHaHUEM
weenura (Oonee H0 3HAaKOB HA TOTOK), CBAZAHHKE ¢ IMOBEIUEHHO BOXBpPaMO-
_HOCHBIMU PA2HOCTAME FPAHHTONIOB ¥ MECHAWTCONEDMKATIMME KBAPUEBEIMY JRE-
gamm. Macemem enabomeraMopH30BaHHBIX TPAHWTORIOB HE MMEHT YeTHUX
CTIIIOITHELX OPEONIOE MEXAHHIECKOTO PACCETHAA TIEeUTa, X0TH B MX Ipejeax.
OTMEIATCA IIAHX0oBEe mpobsl ¢ 1—8 smakaMm ImeenuTa HA JTOTOK.
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[Tepedncnennnie 3aKOHOMEDPHOCTH Pa3MEMEHUs, CTPOCHUA W POPMHEPOBAHUR
BONbLOPAMONPOABAEHAN MOATBEP/RAAIOTCH BCEM HMEMEMCA (QAKTHICCKAM
marepmaimomM, OHE MOTYyT ¢TaTh B YCIOBHAX CeBepa ypala OCHOBOH IpOT-
HO3HO{T OMeHKH Ha Boabppanm. MHoTHe W3 5THX BAKOHOMEDHOCTEH XapaKTePHE
H JNA BOAB(YPAMOBLIX MECTOPORIEHUI TPYTUX METANIOTEHAIECKHX PETHOHOB
(Bapabamos, 1961; Ilomomanosa, 1959; Epmumosa, 1964; [Tosmaraiituc, 1960;
Hyxpog, 1960; IMep6a, 1960, u np.). Ilpu Bumenenun paitoHOB, MEPCHEKTHB-
HHX JJ0A HOHCHKOB MECTODOKAeHME BoAL(paMa, B KagecTBe GIarompHATHOLO
OpH3HAKA CHEYeT paccMaTPHBATh CHENEOAUSCKHEN COCTAB TIPAHATOHIOB,
HaJIM9IHe AKIEeCCOPHOT0 IIeeJHTa W BOJALPPAMUTA B acCONHAANMH C KACCHTEDH-
TOM H cyIbupamm Kejesa, Mend, Moaubena, BUCMYTa, BEICOKOE, HO HEPABHO-
MEpHOe CoJiep:kaHme BoIbfpama, NMPOKOe H HEOJHOKPATHOE IIPOSABIICHHE
IpONEcCOB MEKPOKIHHU3ANMAN, ANBOHTH3AINE, MYCKOBATHBANNY ¢ IMOBHLIICH-
HHIM COep:KaHmeM BoIbPpamMa B HOBoOODABOBAHHEIX CIIOJAX; HAJMINE TEK-
TOHNYECKEX 30H IOBHIIEHHON MIPOHUIAEMOCTH.

Wmeronmecas TeoOTHIECKHE W METAMIOTeHHYIECKHe [AHHBE IIO3BOJIAIOT
sBeigenats Toproscrko-Mamomarorermit m HosuMcrmizn BoandpaMoBopyIHEe
ysasl Ha Ilpmmoasprom Vpaxe m paiton [loxspmoro Ypana xak mamboxee
HHTepecHbe BOABQPAMOHOCHEE PErHoHE, Tpefyiomme AeTalbHOH ONeHKH
H TIOMCKOB KODEHHHX MECTOPO;RIEHUII BOIBHpaMa.

B mpenmenax Toproecko-MazonaTokckoro ysiaa BHEMAaHHEE IPHBIEKAOT
KpOMe W3BECTHOIO, HO NPAaKTHIECKW He pasBefenHoro ToproBcKOro MecTopo-
JMIGHHA W ero paiioHa: a) samajHas 2HI0- U 9K30KOHTAKTOBse 30HHE Topros-
croro maccmsa B Gacceifime p. Hamru, rge orMedaercs CTyIMeHHe TOYEK ¢ AKIEC-
COPHOI BONB(YPaMOBOE W 0JOBOPYAHOH MEHepaTH3al@eld W MOABJICHHE IIee-
I@TA B ALIOBUANBHEX POCCHMAX; 0) «HepeMEYKa» OCHOBHEIX IOPOJ MEKAY
Toproeckum n KepradaskekaM rpaHATOMTHKMEA MacCHBAMHA; B) I0r0-BOCTOIHAA
Ipa3aMKoBad 1acTh IIyiBAHCKONE CHHKINHANE ¢ MAPOKHEM DA3BATHEM IIECIHTA
B MpaMopax m KapOOHATHEIX CIAHIAX; I) 3amafHAad SHI0- M HK30KOHTAKTOBEE
gacTA XapTEeCCKOTO MaccuBa; 1) 30HH ApPoOIeHEsS M THAPOTEPMAIBLHOTO H3-
MEGHEHHA B JHIAPUTOBHX mopdmpax mesobepeskbsa Iyropa. Crexyer obparuts
BHEMAHKE ¥ Ha BepxoBba p. CmB-Arm, Ifie B IENAPHTOBEIX MOPPHpPAx 0TMEda-
eTCsi MOBHINIeHHAS KoHmeHTpauusa meexuTa. OcoOwil HETEPEC KAK BOSMOXKHEIE
TOKANM3aTOPH OPYy/eHeHHsA NpeAcTaBiAiT KapOoHATHHEE IOPOAR pauoHA,
3ajieraomue BOIM3M OT T'PAHMTHHX MACCHBOB. ['€0I0THIECKHE O0COOEHHOCTH
BCOX OTHX YIaCTKOB ONAroNPHATHE I KOHIEHTPAOum Boabfpama.

B HomMckom ysie OpemcTaBasercs Nedecoo0pasHoll peBHsmA HHBKO-
TOMIEpATyPHHX IIEeTATONPOABICHAN B KBAPIEBHIX RAMTAX T OKOJIOIPAHATHEIX
9KBOKOHTAKTOBHX mopopgax Gacceitma p. Ilenmurugei.

Ouwens mHTepecHOil ABIAGTCA PACIOIOKEHHAs HECKOIBKO fojkHee 001acTsh
Banrupcroro TpaEATOMIHOTO MACCHBA, OTAMIAINETOCH PE3KAM BTOPHTHEIM
0PeoJIoM MeXaHHmIecKOoro paccesnus Boabppama. Cxopee BCero JTOT 0Opeos
CBA3AH HE C CAMEME TDAHETAME, a ¢ cyOmATpysmBHEMA fafiravm Gomnee mosi-
HAX JAAnapuroBx mopdupos. Hampmmep, B ammosmm pyd. Hackaz (upmrox
p. Banmrsipa) B paiione Tako# Na@KM KOHOEHTpamus IIeeIuTa B aNTOBHE [0-
cruraer 70 sHaros ma motox. Bamrepekmit paiioH, O HAIEMYy MHEHHIO, Tpe-
GyeT mepBOOIEPEIHOTO BHHUMAHMSI.

B MampxaM00BCKOM y3iie BHIBEIBAaeT HHTepec 3amajHas TPHKOHTAKTOBAA
soma rpammroB Mamp-Xam60, Tie wacTo B aANOBHANBHEIX IUIEXaxX o0HApY-
SRHBAGTCA MIGGNHT. It

Ha cesepe Ypaxa ckopee BCero MOKHO ORH[IATh BCTPETH MECTOPOIEHHH
KBAapI-MEeNHTOBOH ¥ KBAapI-BOJb(paMuAT-MeeNnToBOR QopManui, HO He
MCKII09eHA BO3MOKHOCTh OOHAPYKEHHS LICETHT-CKAPHOBHX, PeIKOMETANIbHO-
rio0HePATOBKIX M MOIMO/IEHOMeeINT-9ePHOBUTOBEIX MECTOPOKICHAI, TAK KaR
reoorugeckas o6CTaHOBKA He MPOTHBOPEYHT BO3MOKHOCTE UX GopMEpOBAHUA
u yxKe 00Hapy/KeHH OTMeNbHBE PYAOUPOABIEHHA BTHX THHOB.
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Yro ke KacaeTcA POCCHIIHEIX MECTODOKAGHHI, TO B 4eTBePTHIHOM al-
JIOBHM BPAN IH MO/KHO OREAATH KPYOHOOOLEMHEIX KOHOEHTPALUI IMeejmTa
\# BOJBYPAMHTA, BO-IEPBHIX, B CBA3K ¢ HHTEHCHBHHIM (PUSHIECKHEM (MOPO3-
HBIM) PaspyIIeHHEM JTOT0 MHHEPATA B YCIOBHAX NOJAPHOTO RIEMMAara, BO-
BTOPHX., B CBASH € OTHOCHTEJABHO OrpaHmYeHHbIM pa3BuTHeM B I[BPGI_{ERTHB“
HBIX DAMOHAX YeTBEPTUUHBIX AJMIOBHATBHBIX OTioeHmit. Ho Gomee mpenHme
TEPPUTEHHBIE OTIO/KeHusa, (OoPMUPOBABINAECA B YCAOBHAX 0ojiee yMepeHHOTO
A Jaje TeILIoT0 RJIAMATa, HpejCTaBlAloT yike BechbMa CepBesHBIH HHTepec.
Hanmame BEICOKMX KOHIEHTpAaOuil BOJB(PpaMa B IOPCKEX OTJIOMEHHAX BOC
TOYHOTO CKIOHA TOATBEPIKIAeT 2TOT BHIBOJ.

Ocobenmocty pacHpefelenns ¥ TeHE3WCA BOALPPAMONPOABICHUE B yOIO-
pasax [lpumonsipumoro Ypana rpefyioT B MeTOgHKe MX HOMCKOB ydIera IEIOTO
pAfa cmeludHIecKux MOMEHTOB.

BrsyanbHEble HOBEPXHOCTHHE IUIOMCKE BOIBPPAMOBEIX MeCTODOMKTEHII
BpAR aum OyayT aQPeKTHBHEIME — MECTOPO}/|eHAA WHTeHCHBHO PaspymIaioTcd
€ TMOBEPXHOCTH, & HPONYKTH WX paspylleHusd B 3HATHTENbHON CTENEHM BEIHO-
caresa. C UX DOMOIBI0 MOJKHO, BEPOSATHO, AWNb BHACIHTE B MEPCHEKTHBHBIX
paiionax Gosiee orpaHWdeHHLe IIOMALE TAA [eTANBHHX IOHUCKOB.

l'eoxmMmgeckme mOMCKM HA OCHOBE MMEIONMIEXCS TAHHEIX IPENCTaBIANTCHA
TMOBOIRHO Hame;RHEIMH. OHE HAmT BO3MOMKHOCTH BHITEIHTH: &) MACCHBEL (Ma-
TePHHCKHUX) TPAHETOUOB M ONEHUTH HX IMOTEHIUAIBHYIO CIOCODHOCTE K PYHO-
renepanum; 6) ofxactm mMobmamsanmm PynHOro BemECTBAa W IYTH €T0 MErpa-
U@@; B) MePBUYHKE OpeOabl XUMEIECKOTO paccesuyums BoabdpamMa B 30HAX
MECTODOAeHHIH.

CrnefyeT oTMETHTH, YTO HEH3Kas IyBCTBETEIBHOCTH HA BOJAB(paM OOHYHBIX
CIIEKTPOAHATHTHICCKEX HCCHAeHoBaHMA TpebyeT IpH NUPOBEeHHH TIEOXHMH-
9eCKUX DOMCKOB CHENEAIbHEX KOJNYECTBEHHKIX METOJOB ONpelelIeHHA BOJIbB(-
pama.

MKHSI)EI.JIOI‘E‘IEGRHG METONBl NMOMCKOB TaKMe MOU'YT OaThs RIOCJIHEe HaleH-
"y mabopManmo Kak o6 obracrax MoOmimsamum, TaKk ¥ HAKOMJIEHAA BOIb(-
pama. MunepansHple (I€eInTOBEIE) OPEOJH 3HAYATENBHO Y/Ke XHMHUECKHX,
moTOMY WX (HKCANUA PesKo COKpamaeT pasMepe 30HH mOMCKOB. Hpome
Hermocpe/icTBeHHON UKCATIHA AKIEeCCOPHOTO IIeeJdTa B DTOM MeTofe HOMCKOB
nenecoofpasHo yYHTHBATE THOOXWMHYCCKES OCOOCHHOCTH G0N M XJIOPHTOB,
a TaKKe 'KEIBHLIX MEHEDPAI0B, IOCKOIBKY BECh KOMINIEKC ITAPATEHHEIX BOJbg-
paMy MHHEPaJOB OTIMYAeTCS 3aMETHO DOBHIIEHHHIM COTepPHaHmeM akKleccop-
aux W, Mo, Be, Sn m psaga apyrax peikux »JIeMeHTOB.

ITpu NITMXOBHIX MOHCKAX IIO0 BTOPMIHEIM OpPeojiaM paccesHmA HeobXomammo
AMeTHh B BH/Y IOJBEDP/KEHHOCTH IIEeIUTA BeChMa MHTEHCHBHOMY (H3HIOCKOMY
pPa3pylieHW!0 W CAMEIM Cepbe3HEM 00pasoM aHajiW3mpOBATH TPAIWHH HOAB-
JeHEA [asKe 0YeHb HHMAKMX ® JOKaJbHHX HOHIEHTpanmil 2TOr0 MHHEpala
B pocchmAx. OTCyTcTBHE PEe3KMX 0PEOJOB elfe He TOBOPHT 00 OTCYTCTBAW
OpyAeHeHHA B H3yYaeMoM paiioHe, HO HaJIWYHE Ta:Ke OTHeJbHEIX MIIHXOBHIX
npold ¢ BOIh(PPaMOBEIMEA MHHEPAAAMH YVRA3HBAET HA BO3MOKHOCTH HATWIWS
GIE3KOTO PYIONPOABICHHAS.

FeoxuMuuecume m TEAPOTEOXAMUIECKNE MOMCKE [0 BTOPMYHBIM OpeoIaM
paccesHNUA, TAK 7He KAK I MEHEDATOTHIECKHE, BCAJCTBHe OIH3KOH, HO 2HED-
IAYHON MATPAnud BoAbpaMa i IPYTAX PYAHBIX 2JIeMEeHTOR, MOTYT 3HAUHTEIABHO
CYSHTH DPailoHH TAyOWHHBIX MOHCKOB.

Tarmm 06pazoM, METOTHKY TOHCKOBHX W OIMEHOYHEIX paborT Ha BOIbppam
Heo0XoEMOo CTPOUTE HA 0CHOBE OPTAHHYECKOTO COYETAHHSA MUHEPATOIMIECKHX,
PeOXEMAYECKUX W reodusmueckmX MeTonoB ¢ o0A3aTeNbHHM UpPEMEHEeHWeM
[IA aHAAH3a BHIIEJEHHHIX MOTEHIHANBHEIX DYILOHOCHBIX YIACTKOB KOTOHKO-
Boro Oypenusa m upoxofxn Tayborux roprsix Bepaborox. Ilociaenaee Tpebopa-
HAEe B yCIOBHAX CeBepa ¥ paua, abCOJNOTHO He MCCAe0BAHHOTO Jake HA He-
Gonpmylo TIyOMHY, HpeiCTABIAETCA Ceéldac 0GODEHHO ARTyaJbLHEIM.
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