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TOMCKOIo OPIJEHA TPYIOBOI'O KPACHOI'O 3HAMEHH
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OCOBEHHOCTH ®OPMUPOBAHHA KBAPLEBbIX XXHJ1
SHAMEHHUTHHCKOIO PYAHOIO noJig

C. C. HNbEHOK (TITH)

3HaAMeHHTHHCKOE PYJHOe 1IoJ1e paclo/iokKeHo Ha BoAopasjene peku Yep-
Heiit Hlioc u ero nputoka — peku M3ekuion Ka BocTOUHOM cKiIoHe KysHeukoro
Anaray. Yuacrox c/l0XKeH IpeBHUMH 3D y3UBHO-OCAZOYHLIMU O6pPa30BaHUA-
MH C npeobsaanaHueM jAuab6as3oB U NOPPHPUTOB, KBapLUeBHIX KepaTodupon
1 60Jee peIKUX FOPH3OHTOB NEeCUaHUKOB, KOHIVIOMEPAaTOB, a TaKXKe JIMH3 H3-
BeCTHAKOB. Cpeln 5TOH TOMLUH PACNONaraiTcsd HHTPY3HBHbIE MaCCHBBI, CJIO-
JKeHHble B CeBEepPHOH yacTH palfoHa KBapLEeBLIMH MOHIUOHHTAMH, CHEHHTAMH
M TPaHUTAMU cO caabblM pas3BUTHEM B KpaeBblX 30Hax rab6po-AHOPHTOB
u. rabbpo, a B 10XKHOH — KBAPLLEBEIMU H OECKBApPUEBLIMH NHPOKCEH-POTrOBO-
0OMAaHKOBBIMHU AHOPUTAMH.

KBapueBbie pyAHbIE KHJBI PACIOJAATAIOTCS BAOJAb Y3KHX 30H TPEIIHHOBA-
TOCTH CEBEPO-BOCTOUHOTO H OJU3LUHPOTHOTO NPOCTUPAHMH, BhipaXKeHHbIX B T0-
J1e 3¢ y3uBHO-0CAZOUHOH TOMIH. B MecTe cKpeluBaHHs 3TUX 30H pacrHoJia-
raerTcsd PYAHBIA y3eJ B BHIe HaHGos2e OOraToro MecTOPOKAEHHS 30J10Ta
(xxuabt 3HaMmenuTasi, [logauss u ITnonepka). ‘

XapaKTepHbIM SBJASeTCS 00pa30BaHHE PYAHBIX Tesl MPH OTJOMKEHHH MH-
HEepaJIbHOTO BelllecTBa B pe3ynabTaTe psfa NOCAeNOBATEJEHBIX CTAJHH MHHe-
pa/u3aluH, CBA3aHHBIX, B CBOIO oYepe]b, C pa3BHTHeM TpellHHoBaTocTH. [IpH
3TOM HOBble TPELHHBL! O6HYHO 006pa3yioTcs BAOJb 3ab0aHI0B, HHOTLA BHY-
TPH XKUJbl C GPEKUNPOBAHUEM PAHHHX MHHEPAJIOB H HX lLeMeHTalHeH HOBbIM
MHHepaJIbHbIM BelllecTBoM. Hanboapuiee KOIHYECTBO CTaAMKH MUHEDPATH3ALHH
sbIIeaseTcs 110 3HaMEHUTHHCKOMY PYIHOMY y3Jy. DTOT YYaCTOK COYIEHEHHH
30H TPEUIMHOBATOCTH NBVX HanpasJjeHHH Obl1 HauboJee NMOABHMKEH. 37echb
oT4eTyiuBO Bbigeasercs 10 craguii MHHepaau3allHH, ¢ KOTOPBIMH CBA3aHHI
4 reHepallHH 30J0Ta. ‘ ‘ :

IlyabcanvoHHBIH XapaKTep OTIOXKEHHS MUHERAJIOB B XKUJIE Onpeaesaercs
BCOBIIIKAMH TeKTOHHYECKHX ABUIKEHHH M Pa3BHTHA TpPEUIMH, MO KOTOPBbIM
NPOHUKAIOT THAPOTEPMAJIbHbIE PACTBOPHI, 3aJeyMBas 3TH TPELLMHbL. 3aTeM
nocjie mepuoAa INOKOS KPOSIBJSIJINCD HOBble JBHMKEHHS H HAcTylasg HOBBIH
3Tal OTJIOXKEeHHs THAPOTepMaJbHblX MHHepanoB. ITo Xapakrtepy nposiBasio-
IIHXCS acCONMAIMi MHHEPAJOB, CMEHSIOIUX APYr APYyra, MOXKHO CYIUTb 00
3BOJIOLMH THAPOTEpMajbHHX pacrBopos. CieAayer oTMeTUTh, UTO H ToOcCHe
3aBepIICHUs] THAPOTEPMaJIbHON 1efTe]bHOCTH TeKTOHHYECKHEe NTOABHKKH NMPO-
7I0JKAJH HMeTh MeCTo, YTO MPUBEJIO K [I0ABASHKIO TPelllHH BIO0Jb 3a4b0aHa0B
C JKUJIBHOH IVIMHKOM, MecTaMH K pa3/po0bJ/eHHI0 MHHEPAJIOB, Claralouiux Te-
J10 KHUJBL, HeGOMBIIOMY OT/IOXKEeHMI0 KapOGoHaTa M3 XoJONHBX Bod. Mspenka
BHIPaGOTKAMU OOHAPYKHBA/IHCh 3IUSIOUIHE TPLULHHB MOULHOCTbIO 10 20—
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30 cM. Bce 310 06yC/0BHI0 NO0OCYATOE CTPOeHUe KU/, B cocTaBe nocnenHux
MOXKHO BCTPETHTb NMAaYKH PAHHEro KBapla, napajisebHO ¢ KOTODBIMH Hepes
JIOXKHBIH 327b6aHA € XKHUJABHOHA [JIMHKOHN pacnosaraercsd nadxka GoJiee nosgHe-
TO KBapleBO-KapGoHATHOro arperata. I'1aBHasi Macca CyJb(HI0B NOSBHIACH
TI03XKe OTJIOKEHHS OCHOBHOM MacChl KHJABHOro Marepuana. Itostomy cyiib-
¢dhuneEl 00pa3yrOT CaMOCTOATENbHBIE IMHYPKU 00 BHYTPH KBapUEBOH KUJIBI,
160 mo 3aabGaHay. B Mectax Ke H3MMGOB MKHUJB CyJAbQHABI HAYT MO CaMo-
CTOATENbHBIM TPEIIUHAM 3a IIpeflelaMU KUJIbHOIO Tesa. Bmecte ¢ TeM H OT-
JOXeHne Cy/b(pHA0B NPOIBUIOCE B HECKOJABKO CTaAufl, cBA3aHHBIX ¢ 06006~
JIEHHBIMH CTAJHAMH pa3BHUTUS HHTEPMUHEPATH3AUUOHHBIX TpPEIIHH.

IIpocnexxusanrie OTAEJNbHBIX TaueK, COCTABAAIOINIMX XKUY, XapakTep HX
BbLIKJAHHUBAHHS H HOC/IEAOBATENbHOCTD PA3BUTUSA NO3BOJSIOT BHISIBHTh OCHOB-
Hele ocobeHHOCTH (GOPMHDOBAHUS XKHUJBHBIX TeJ, DTO I0O3BOJSET BUAETH 3a-
KOHOMEPHYIO CBA3b 0COOeHHOCTeH MOPGOJOrHH 2KUJ Ha pa3fHUYHBIX ee yuacT-
Kax. B yactHocTH, HaXOAHT cBOe OOBACHEHHME HajNHUHe B Hpelesax OJHOro
DYJHOT0O-y4acTKa KaK CeJIOBHIHBIX H CKJIaAuaThiX ¥KHJ, TaK U BblAePKaHHBIX
JIMHEHHG U N0 MOIKOCTH YYacTKOB KHJbI € HaJAHUHeM rpefeHyarero KBaplla
1 XKeoJl, YKa3biBaIOIUX Ha BbINOJHEHHE MOJOCTeH.

Otaesbuble Navku KHABHOTO MaTepyasia 06pasyloT XOpOIIo BHAEPIKAH-
Hble TeJsa TpOTAKeHH0TrI0 10 100—150 M. Onu 3akaHUMBAWOTCH B yyacCTKax,
OTJIHYAIOILKXCst cBoeoOpasHeM, MO0 BMeNlalUlHe TOPOALI 3AeCh CMSITH
B CJIAHIBI C CHJIBHBIM THAPOTEPMAJbHBIM HX H3MeHeHHeM. [lepBuuHble 3e/e-
HOKaMeHHBIE TOPMUPHTHL ApeBpallleHbl B CEPHIUT-XJIOPHTOBble 06pa3QBaHUS
€ OOMJIbHBIM KBaplem Y KaJbLUTOM B BHJE, JKHJIOK BAONL CJIAHILEBATOCTH.
PaBHomepno passiita BkpamsensocTh nuputa. CiaHibl cOGpaHbl B MeJKHe
MHOrocTeneHnble Ckiafioykn. OHM JIOKANMH30BAHL TONBKO B HPEJeax KHilb-
HBIX TPEUUH, B MeCTe HX OKoHuaHHd. KBapl, BHIIOMHAOMWIUNA B 3TUX yYacTKax
H30THYTHIE U CKJAAyaTble YaCTH KHJBI, BCEr[a sIBJIEeTos 0oJiee IO3IHHM IO
OTHOIUEHHIO K KBaply OCHOBHOM XKuasl (puc. 1). K Hemy npucoenrusiercs
OOBIYHO HEMHOTrO 6eJIOrs KaablHuTa., DTH KUJbHBIE MHHEPAJbl HMEKT CXOJ-
CTBO C TOHKUMH NPOAKHJIKAMHU B CJaHIaX U ABJIAIOTCH MaTePUAJIOM, BBl Ie/eH-
HbIM B TPELIHHbLI OPH THAPOTEPMAJIBHOM H3MEHEHHH BMELIAIoIIHX [10POJI.
O6pazoBanne ciaaHlleB CB3aHO C OCTATOYHBIMH YIPYTHMH AehOpMallHsIMH,
JIOKAJIM30BAHHBIMH B MECTe BHIKIHHKH KUJbHBIX TPEIIHH.

®opMHPOBAaHHE CTPYKTYPHl PYAHOPO MOJSA HAYAJOCh C TEKTOHHYECKHX
TIONBUMKEK U PA3BHTHA JHHEHHBIX TPEILHHHBIX 30H, AHaJH3 TPEUIUHOBATOCTH
TIOKa3biBaeT Ha NMPCABJICEHE OCHOBHOTD JaBjaeHus ¢ 3anafia {1]. Beuny neon-
HOPOAHOCTH B COCTaBe H (DH3HYECKHX CBOHCTBAX Mace, CJATAWILHX YYaCTOK,
TIOSIBUIMCh 30HLI TPEIHHOBATOCTH, OOTEKAIOIHE TIVIBIOB JKECTKHX HHTpPY3UB-
HBIX MaCcCHBOB. DTH 30HBI HaGJOAI0TCA BO BMenlamwlieil ap¢py3nBHo-0can0-
HOH Tosme nmopoi. Ha yyacTke ceBepHoro OKoHuanus DenbcKOro HHTPYSHB- '
HOrO0 MacCHBAa HMMEJIH MeCTO HEeOJHOPOIHble JBHNKEHHR -(CKPYUHBAIOINHE
VCHJIHSI) BBHAY BJHSIHHSA KeCTKOTO yrnopa H Pa3BHTHe CEPHH KYJIHCOOOPa3HBIX
tpewud. Hato nosarate, 4to ¢usnyeckue cpofictBa 3¢ ¢dy3HBOB NO3BOJIANE
MOSABJICHHIO TPEILIHH, CKIOHHBIN K 3UAHUIO. DTO MOXKHO BHAETh Ha pe3ynabTa-
TaX IKCIJyarallHOHNbIX pabot Mo 3HAMEHUTAHCKOMY MecTopoxkiaeHHio. Ilpu
BBHIEMOYHBLIX pafoTax B 6J0Kax TaM, rie OTCYFCTBOBAJIO KpemnaeHHe, KPOBJst
J1aCTHYHO TIporubanach 0€3 HapyLIeHHA COJOWIHOCTH A0 MOYBHL Ha 2 M 0o
BBICOTE, UMes VIIOPHl B BHAe UeJUKOB Ha paccToanuu 50 M (puc. 2). dto ybe-
JUTEJNBHO MOKa3blBAaer peafbHyl0 BO3MOXKHOCTb PacKpPBITHS 3USIOILUX Tpe-
UIMH, KOTOPbIE 3aTeM 3aloJHAJIMCh MHHEpalbHbiM BeuwlecTBoM. Ha npossie-
HUMe TaKdX TPellH YKa3biBaeT HajiHyUe B KHUaaxX rpebeHuaTcro KBapua, Keof,
a TaKKe 30HAJbHOCTh B 1IECTOBATHIX 36PHAX KBaplla, 3aMeTHad No H3MeHe-
HHIO OKPACKY H BKJIIOUEHUIM B MHHEpaJe. .
f Mecra sartyxaHMs TPEUMH, T. €. KOHIEl YHIPYrofl apKu pacKpbITO#
"TPELIUHBl, XapaKTEePH3YIOTCA HAJHYHMEeM OCTATOUHBIX YNPYTHX AedopMaudii.
3/7ech naBJ/ieHHe He IIpeBHINAET pefesa NPOYHOCTH ITOPOA, NPEofoJ/eHHe KO-

137



TOPOro HEOOXOMAHMO JJIsT PACKDPLITUS TpellluHsl. MuHepaJbHble PacTBOPDLI, LLHD-
RYJHPYIOIHe IO TpeiluHaM, B 3THX YyYacTKax npeobpasyloT mOpPOAsI
8 caadubl. [Ipn 3TOM AaBieHHe 31€Chb YaCTHYHO TaCHTCs 34 CUET PA3BHTHA
CKJIafuaTocTH caannes, Eciy B yyacTKax BBEIUIOJHEHHS JIMHEHHBIX TpPEIIHH
p3MeHeHHe BMellaloniuX ToPoa npossiasercs ¢1abo, TO B 'MeCTax HX BbHIKJIU-
HHBAHHUS OHO BLIPAXKEHO OYeHb pe3ko. Kpome TpellMH BbllioJIHenusi, 3a CYeT
NOBTOPHOI'O OTCJAAMBaHHUSA TpPelllMH, 31eCh BO3HHKAIOT MKHJbl paspacTaHHs
¢ 3aMellleHHeM BMel[aoIHX TOPOJ.

Vv )] 040
| F———
Puc. 1. Mopdonoruueckue ocobeHHocTH Kpapuesoit xuan  (I) B Mecte

BHIKJHHHBAHHSA CPeJH PACCIAHIOBAHHBIX M COOPaHHLIX B MEAKME CKIALKH THI-
pOTepMaJjibHO H3MCHEeHHbIX MopdupHTOB. 3460 NMOASTaXKHOrO wWTpeka 7 Gioka,
7 ropH30HTa XKHJIB 3HAMEHHTOMH

Puc. 2. IlpuMep 3/1aCTHYHOTO NPOrHGaHHA KPOBJNM HaL BbipabOTaHHLIM HPOCTPAH-
CTBOM B D GJIOKe 7 TOPH3OHTA JKHJB 3HaMEHHTOH.

[1oBTOpHOE pa3BuTie TPeLUlHH B pe3yJbTaTe HOBOH BCHBIIKM TEKTOHH-
YeCKHX JBHIKEHHH OOBIMHO NPHBOAUT K NOSIRJIEHHIO TPEIUMH OTCJaHBaHUST
BIOJb 3aibbaijfa BHcAUero 6oka ujbl. HoBoe pacKPHTHe TPEIHHBI HAST
KaK napaJjiiieJibHO paHee o6pa3OBaHHON XKMJIe, TAK A YXOAMT jaJiblle [0 11po-
crupauvio. HoBas nopuus MHHeDaJbHHIX PacPBOPOB 00pasyer OTJIOXKEHHN
BTOPOH KMJIbHOH NMauKH, KOTOPas MO NPOCTHPAHMIO BBHIXOAWT [ajeKko 3a npe-
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AeJlbl BHiKJIMHHBAHHSA paHHeHd JKUJIbHOH NAauKd H yAJAUHSET Xuay. 31ech Ha
Y4acTKe TpHUpAIEHHA KUJAbBl MOXKHO BHIAETb HHAUBHIyaJbHbIC OCOOEHHOCTH
MHHEpPAJbHOIO COCTaBa HOBOH CTaJ UM MHHepaJH3allud M XapaKTep U3MeHe-
HHS1 G0KOBLIX NopoA. Ha yuactke BHIKJIHHHBAHUA HOBOH MAUKH KHJLI TaKXKe
NpOABJSETCA Pas3BUTHE CJAaHUEB, NPOHH3AHHBIX KBapleBO-KapOGOHATHHIMH
IIPOKHJIKAMH, CPeAH KOTOPhIX HalbawofaloTcs: 6ojee MOIIHbIE YaCTH KWJIbI
CeUVIOBUIHOMN HJIH CKaaguyaToil ¢popmbl. s pydHOro ysja XKHJ 3HaMeHHTOMH
u Ilospnel nocje OTJIOXKeHHsI PAHHErO CepoBaToO-6esIoro KBaplia mpOXOLHJIC
dbopMupOoBaHHe XHUJ H Nayek O6eJOro KBaplia H aHKepHTa B CONPOBOXKIEHHH :
HleeuTa U muputa (puc. 3). MectaMu MeXKIy 3THMH ABYMs MauKaMH AKHJbI
HabM0Aa0TCA  JIMH3000pastbie KCEHOMMTHI THAPOTEPMAaIbHO H3MEeHeHHHIX
OpOA.

o i

Puc. 3. TlpuMep HapaluuBaHWA KBaplUeBOH JKMJIB 110 MOULHOCTH
¥ N0 MpocTHpauuio; / — kBapueBas uaa l-ii craguu; 2 — xBapueso-
KapOoHaTHas XKuda 2-H CTaJMH MHHEPAJM3ALMH, & — JJOKaJbHOe pas-

. BHTHE C/1aHIEB B MeCTaX BHIKAMHHBAHHS JKHAOOOPA3YIOWMX TPEIHH,
BocrouHmif nrrpek 6 TOPU3OHTa KHAB 3HAMEHHTOI.

YenoxkHeHHe GOPMbL MKHIIBI HMGET MECTO B y4acTKaxX Pa3BeTBIIEHHsA 10-
PYAHBIX TPEUIHH, rie OGLIMHO PA3BUBAIOTCS Pa3ayBbl PYyAHHX Tesl. OcobeHHo -
KPynHble pasiyBbl ;KHJI BCTPEUAIOTCH B yUaCTKaxX KOJEHOCHPa3HBIX M3rH6OB
AODYAHBIX TPEIHH, 0OA3aHHBIX CCOGEHHOCTAM CTPYKTYPHI BMEILAIOIIHX T0-
pon. Ilposasasiomuecss nepeMenisHus, OOBIYHO CO CTOPOHbLI BHCAUEro GOKa
IOPOA, APHBOIAT K PA3APOGIEHHIO MOCAEAHHX W HHTEHCHBHOMY 3aMelleHHIo
HX OpeKuHeBOH Macchl KBapuem («nepefyTop» —i0 TEPMHHOJOTHH TOpPHS-
KOB). Ha BepXHHX rOPH30OHTAX 10KHOH YACTH KHJB SIKOBIEBCKOI MOILHOCTH
JKHJBL B y4acTKax pasaysa focturaer 25 M. TakHe y4acTKd XKHJbl, Kak Ipa-
BHJIO, OPYAEHEHHS HE CONEpHKaT. .

Mruorve reHepauuu KBapua, CAeAyiOLIKe TOCTe 06Pa30BaHHS OCHOBHOM -
MKHJIBHOH MacChHl TeJl, UMRIOT MaJjblii 06beM M He HapalllHBAIOT CKOJbLKO-HU-
Oynb cyuecTBeHHO Maccy s, OHH HMEIOT XapaKTep 3aloJHeHHss TOHKHX
TPELIHH, YacTO HHTEBUAHOIO. H JlaKe MHKPOCKOTHUYECKOI'0 XapakTepa.

[naBHble cTAAHH OTAONKKEHHS KHIIBHBIX MHHEPAJIOB CONPOBOXKAAIOTCS He-
OOJIBLIHM KOJHYECTBOM DYAHbIX MHHEPAaJOB B BHAe MarHeTHTa, reMaTHTa,
NHPHTA, 1eeandTa. C NHPHUTOM CBA3aHO 30J0TO MepBoil renepauun. Kax cxa-
3aHO Bbillle, OCHOBHAA Macca CyJb(pHIOB NOABUIACH B BHJIe HECKOJABKUX TI0-
CJeloBaTeNbHBIX CTALHH, M03:Ke 00pa3oBaHUs XKUJAbHOH Maccel Tea, OHH
OTJIOKHJIUCH 10 CAMOCTOATENbHLIM TPeIllHHAM, IPOXOASALLUM TO BHYTPH KHUJIBI, .
TO BIOJIb €€ 3a/nbOaHja, TO 3TH TPEUIHHbl BBHIXOAAT 3a MPelesibl XKHJbl BO
BMellaniye nopoas. C cyJashHAHBIM 3TalOM CBSI3aHbl TPH FeHEPAllUH 30J10-
. Ta: HH3KONPOOHOE € raJieHHTOM, BbICOKONPOGHOE ¢ XaJbKOMHPHTOM, a TaKkKe :
MHHEpaJaMi BHCMYTO-TeAJYDPOBOH TDYNNbl — BUCMYTHHOM, KaJaBepPHTOM
H TeTPaLHMHUTOM.

Caenyer oTMeTHTD, 4TO HoOpMa PYNONpPOAB/IEHHH NO TpelluHaM 6e3 co-
NPOBOKAAIOUIErG MHJBHOIO MaTepuaja pacnpocTpaHeHa B paHoHe Ha yyacr-
Kax I0KHee W 3anajiHee 3HaMEHHTHHCKODO MECTOPOXKJEHHS W ONHCaHa aBTo-
pom pasxee {2]. 2ToT dakT HMeer 60BLIOE MOHCKOBOE 3HAYEHHE.

Takum 06pazoM, MeXaHU3M CT2AHIAHOrO PACKPBITHS TPEULHH ¢ PA3BUTH-
€M JIOKaNbHBIX YYAaCTKOB CJAHLUEB H CKJIAAUYaTHIX KHJ" NO3BOJSIET BBISIBUTH
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"TIPUPOLY H eHeTHYECKOE COYeTaHHe B OJAHOM MEeCTOPOXKAEHHH KHJ BBIMOJIHE-

HHS YU 3aMeHlIeRHsl, a Takxe pasjuuyHble ocobeHHOCTH HX Mopdoaorun. Ilpu
3TOM JAJsS yyacTKa 3HAMEHHTHHCKOrO MeCTOPOXKIEHHS, Kak H I/ JLPYTUX
KHJ pailoHa, BEAYILUM nporeccom 6b10 GOPMHPOBaHUE TPEUIWH, CMOCOOHRIX
K 3HSIHHIO, H MX 3af0JIHeHHe MUHepaJabHbIM BEIUIECTBOM. -
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