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M.IO. 3y6koB!

CBs13b TEKTOHO-()IIONI0T€0THHAMIYECKHX MPOIECCOB
¢ HedTerazoHocHocThI0 3anaaHoii Cudbupu

[MponomkaeTcs mpoTUBOOOPCTBO ABYX CYIIECTBYIOIIMX B HacTosLIee
BpeMs TMIIOTE3 MPOUCXOKICHHUS HA(PTUOOB: 0CAAOUHO-MUTPALIUOHHOM, U
OpraHUYecKoil, 1 HEOPraHUUECKOM, NpenonararlLeil FOBEHUIBHOE, TO €CTh
ryOMHHOE UX MPOUCXOXkIeHHe. HecMOoTpst Ha KaKyllyrocsl MPaBUIIbHOCTh
NEePBON U3 rMNOTE3, CYLIECTBYET PsAll CYLIECTBEHHbIX MOMEHTOB, HE [103BO-
JISTIOLINX JJOCTOBEPHO OOBACHUTD, KaK caM MpoIecc reHepaun HahTHI0B U3
HCXOIHOTO opraHndeckoro Beuiectsa (OB, ), Tak U MeXaHW3M BSMUIpaLUU
«MEepBUYHOI» MUKpOKanenabHOH HeTu U3 HeTeMaTepUHCKUX OTIIOKEHUI B
nopozpI-komIeKkTopel. TpynHo cebe npeacTaBuTh, Kak 13 He(TeMaTepuHCKON
MOPOJIbl MUKPOKATLISL HE(TU MOKET MPOHUKHYTh Uepe3 ruApoduibHyo nepe-
KPbIBAIOLLYO MJIM NOACTUJIAIOLLYO TOJILLY, OCOOEHHO €CJIM OHA Mpe/ICTaBIeHa
[JIMHHACTO-aJIEBPUTOBBIMU OTJIOKEHUSMHU, TOPOBOE MPOCTPAHCTBO B KOTOPBIX
3aM0JIHEHO OCTaTOYHOI Bonoil. OTHOCUTeNbHAs (pa3oBasi POHULEAEMOCTh Hed-
TH B TaKMX Mopojax paBHa Hym0. Kpome Toro, nake ecnu karesibka HedTH
«J106epeTcs» A0 KONIEKTOpa, HarpuMep, MecuaHuKa, TO Ha € MyTH BO3ZHUKHET
npecnoBy T 3 dext YKamena, MpenaTCTBYIOMHN e€ IBIKeHUIO Yepe3 Mex-
3€pHOBBIE KaHAJIbl, TOBEPXHOCTb KOTOPBIX SABISETCS TMAPO(UIBHOIM.

[TousiTHO, yTO 6€3 YUacTusi TeKTOHO-(IIIOM0r€OAMHAMUYECKUX POLIECCOB
(TDIT) TpymHO 0OBIACHUTH MPOLECC TeHepauny HaTHAOB U X SMUTPALIN B
MOPOIBI-KOJIIIEKTOPBI ¢ (hopMUpOBaHKEM yriieBoaopoAHbIX (VY B) zanexeii. [Tox
¢mongoreonuHamuueckumu npoueccamu (PI1) Gynem noHUMATh NPOHUKHOBE-
HMe B ()yHAAMEHT U ocafouHblii yexon 3anaaHo-Cudupckoro 6acceiina (3Ch)
yOUHHBIX (PIIOMI0B, MPeACTaBISHHBIX KUKOH (TUAPOTepMaNbHbIE pacTBO-
pbl) 1 razoBoii (nmpeumyiiectsenHo CO,, CH,, H, u np.) ¢azamu.

' 000 «3anaano Cubupckuii ['eosoruueckuii Lentpy, Tiomens, Poccust
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CoOpaHHBIe aBTOPOM MHOTOUHCIIEHHBIE (DAKTBI CBUIETEIBCTBYIOT O TOM,
gyro TDI1 npuHUMalOT camoe HermocpeaCcTBEHHOe ydyacThe B (opMHUPOBAHNN
BTOPUYHBIX KOJUIEKTOPOB KaK B JOIOPCKOM KOMILIEKCE, TaK U B 0CAJ04YHOM
gexyie 3Ch, a Taxke akTHBU3MPYIOT MPOLECChl TeHepaui HAPTHAOB, NX MHU-
rpauyy ¥ BO3HUKHOBeHUs Y B 3asexeil. BEICOKOBHTaANBNNITHBIE FOBEHUIIBHbBIE
dmronapl (BD), npoHuKas o TEeKTOHOI€HHbIM TpelHaM B (pyHIaMeHT 1 oca-
nouHblii yexon 3Ch BblleaunBalOT HEYCTOHUNBBIE MUHEPAIbI, (POPMUPYS
JIOTIOJIHUTEINIbHYIO (BTOPUYHYH0) €EMKOCTb, KOTOpas 3aTeM 3arnosHsercs YB.
SIpxkuM mpuMepoM (pOpMHPOBAHNS TaKUX BTOPHUHBIX KOJUIEKTOPOB MO BO3-
neiictBueM TOI1 sBnsitores ruaporepmanbable cuauuutsl (I'C), koTopsie 00pa-
3YIOTCSl B KPEMHUCTO-KapOOHATHBIX OPOJax pPa3IMYHOIO BO3pacTa BCIIEACTBIE
BbllLleIaurMBaHus KucibiMu BO kapboHaTHbix MuHepaioB (puc. 1). Kapoonar-

Puc. 1. BropuuHble KOMIEKTOPB! (TMAPOTEPMANIbHbIE CHIIMIUTDI), 00pa3oBaB-
nivecs B pe3ysbTaTe TEKTOHO-TUAPOTEPMalIbHOIO BO3AEHCTBUSA HA KPEMHUCTO-
KapOOHATHBIE TOPOMBI (KPEMHICTBIC N3BECTHSIKM):

a, 6 — notopckuit kommekc, mnact D;-C,, CeBepo-Bapbéranckoe n Xantel-MaHcuiickoe
MEeCTOPOKICHHS; 6 — BEPXHsIs Fopa, tacT H0,°, Axramapckoe MecTopokIieHue; 2 — 6a-
JKEHOBCKas CBUTa, BocTouHo-CalbMCKOE MECTOPOKACHHE
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HbII MaTepual NOJHOCTBIO BEIHOCUTCS BO BMELLAIOLIME MOPO/Ibl, a NEPBUUHbBII
MPEeUMYLLIECTBEHHO OMOreHHbII KpeMHe3eM NPeBpallaeTcsi B METKOKPUCTAIUIU-
yeckuii kBapy (cM. puc. 1). [TopucToCTh HCXOMHBIX KPEMHUCTO-KapOOHATHBIX
nopop coctapiseT nopsiaka 0.5—1.5%, a obpasyrommxes mo #HuMm ['C mocturaer
25-30% u naxxe Oonee, MpUUEM 3TO MPOUCXOJUT Ha TTyOnHax a0 3.5 km!

HOBenunbHbie BO 61arogaps npucyTCTBYIOLMM B UX COCTAaBE KUCIbIM
xommnonenTaMm (HCI, HF, SO,, CO, u n1p.) B nepByto ouepeb pacTBOPSIOT Kap-
OOHaTbI, MJIaruoKIa3bl, TEMHOLBETHBIE (Maduueckue) MuHepasbl. BTopuuHble
(TuapoTepManbHbIe) MUHEPATEI, 00pa3yroIIrecs B TUX YCIOBUSAX MPECTaB-
JIeHbl MPEUMYLLIECTBEHHO KBapLEeM, KAOJUHUTOM (AUKKUTOM), WiiuToM. [1o
Mepe CHUKeHHUsI TeMIepaTypbl U3 pacTBOPOB BbIACISIOTCS OapUT, aHUIPUT,
anaruT, CHAEepPHT, OONbIIOe KOJNMYECTBO pa3HO00pa3HbIX Cynb(UI0B, IIaB-
HBIM U3 KOTOPBIX siBAseTcst MUpUT. C OUTyMOM, KOTOphlit oOpasyercs uz OB,
BCJIEACTBHE BO3leiicTBUA Ha Hero BM, yacto accouuupyoT peaKo3eMellbHbIE,
a Takoke dorarble paaloaKTUBHBIMU 3JIEMEHTaMU MUHepaibl (MOHALUT, TOPUT,
LMPKOH, HACTyPaH, TOPUT U Ip.).

HckmrounTenbHO BKHYTO HH(OPMALINTO, TO3BOJISIONIYTO BBIIEISAT yUacT-
KU, B IIpefenax KoTopbix npoucxoaunn TOII, npenocTasisiior AaHHbIE celic-
Mopa3Beaku. Ha celicMuueckux paspesax siBHO BbIAEJAIOTCA y4acTKU pas-
VIUTOTHEHUs (Mpocankn), GOpMUPYIOIMUECs B pe3yybTare pocTa MOJHITHI
(puc. 2a). Kak moka3bIBalOT pe3ynbTaTbl TEKTOHO(DH3UIECKOr0 MOJAETMPOBAHUS
HaJ 3TUMU NOAHATUSAMU (OPMUPYIOTCS CyOBEpTUKaIbHO OPUEHTUPOBAHHbIE
TEKTOHOI€HHbIE TPELUMHbI, 1O KOTOPbIM CTAHOBUTCS BO3MOXKHOI aKTUBHAs
MUTpanus 1oBeHUIbHbIX BD B ocagounsklii yexon [ 1, 2]. CneunanbHble METOABI
00paboTky ceficMUUeCKUX JaHHBIX TTO3BOJISIOT YBUACTh Ha ceficMIUeCcKuX
paspe3ax He TOIBKO (POPMUPYIOMIUECS HAl TOJHATHSIMU 30HbI Pa3yTIIOTHEHUS
(npocazku), HO U y4acTKHM, 0 KOTOPbIM OBEHUJIbHbIE (MIHOM bl TPOHUKAIOT B
0Ca/I0UHBIA YeX0Jl, MPOsIBIIAIOLMECS HapyLIeHUeM PeryIsipHOCTH U KauecTBa
oTpakaroUIMX ceficMuieckue curHalibl rpanull (puc. 20). bonee Toro, ucmnosib-
3ysl pe3ysibTarhl ceiicMopasBe ki 3D BO3MOXKHO OCTPOEHUE KOMIO3ULIUHA ro-
PU30HTANILHOIO U BEPTUKAJILHOIO CeYeHMs BOJHOBOIO MOJs [0 Marepuaiam
ceiicmopaszsenku 3D (puc. 2B). B otnnuune ot paHee pacCMOTPEHHBIX MPUMe-
POB celicMUYecKnX pa3pe3oB, Ha KOTOPBIX oToOpakanichk pesynsrarsl TDI,
MPOMCXOAMBIUMX 1o BozaelicteueM Bd, nmpuBeneHHas KoMno3uuus JeMOH-
CTpUpyeT BO3AEHCTBUE HA celicMUUYeCKUe AaHHble ra3000pa3HbIX (UIOUI0B,
MPEe/ICTaBJICHHBIX TTIABHBIM 00pa3oM MeTaHoM. Ha aToM prcyHKe MpophIB Taza
COMpPOBOXKJAETCs (hOPMUPOBAHUEM CTPYKTYpbI, 00Jajatoleii cBoeoOpa3Hoii
Mopororieit, HamoMUHAKOLIEeH TTOA3eMHBIH «BynmKkany. Cemyomnii BaKHbINH
MOMEHT NPU PACCMOTPEHUU Ia30HACHILEHHBIX 0CAI0YHbIX TOJILL 3aKJIF04AETCs
B TOM, UTO ra3, 06Jajas OueHb HU3KOH MIOTHOCTBIO (IPUMEPHO Ha MOPSIIOK
MeHblLlIeH, YeM IJIacTOBasi BO/Ia) B COOTBETCTBUU C 3aKOHOM ApXUMe/ia 1aBUT
Ha BBbILIENEXKALIMe 0CaaKU (POPMUPYS MOAOOHO COSTHBIM KyTONaM aHTUKIIU-
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Puc. 2. CeficMmuaeckue pa3pesbl, MOATBEPIKIAFOIINE YIaCTHEe TeKTOHO-(IFOUIO0-

TUHAMHAYECKUX TIPOIIECCOB B MUTPAIIAH YIJIEBOIOPOIOB U (DOPMUPOBAHUH 3aJIexkKeit:

a, 6 — 30HBI pa3yIUIOTHEHUS (MPOcaakK), BO3HUKIIME Haa noaHsTuamu (ITanbsHoBckoe

MECTOpOKAEHHE (@) U LeHTpabHas YacTb CeBepHOro Mops (0)); 6 — KOMIO3ULMSA FOpH-

30HTAJIBHOTO U BEPTUKAIEHOTO CEUEHHUS BOJIHOBOTO TMOJISL; 2 — PparMeHT ceiicMH4eCKOro
paspe3a (PycanoBckoe mectopokaeHue) (no boponkun u ap., 2023)

HaJbHYIO CTPYKTYpY (puc. 2r). B To xe camoe BpeMsi o0beMHas MJIOTHOCTD
ra30HAChIIEHHbIX TTOPOJ] rOpa3a0 MEHbILEe, YeM BOAOHACKILLEHHBIX, TO3TO-
MY CKOPOCTb PacpOCTpPaHEHUs CeiiCMUYECKOro CUrHaja B ra30HachILUEHHOM
CTOJI0€ 0Ca/IKOB 3aMETHO MEHbIIIE, YeM B BOJJOHACHILIEHHbIX. DTO NPUBOAUT K
TOMY, YTO BPeMEHHasi «MOLIHOCTbY Ha CeiicMMUYECKUX pa3pe3ax B yyacTKax,
3aMoJHEHHbIX ra30M YBENUYMBACTCS, BCIACICTBUE YEro MPOUCXOAUT NHBEP-
CHsl OTPaXKAIOLIUX TOPU30HTOB, TO €CTh AHTUKIMHAIIbHBIE CTPYKTYPbl BHU3 110
pa3pe3y M3MEHSIOTCSl Ha CUHKIIMHANIbHbIE (CM. puc. 2r). Kpome Toro, B coot-
BETCTBUU C YIIOMSIHYTHIM 3aKOHOM ApPXMMeJa B a30HACHILIEHHbIX YUacTKax
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MOPOJ-KOJITEKTOPOB TIIACTOBOE JIaBIeHHe OOJTbIe, YeM B BOJIOHACKHIIIIEHHBIX,
M03TOMY B HUX BO3HMKAET aHOMaJIbHO BbICOKO€ muiacToBoe nasneHue (ABIT),
YTO Mpu OypeHUH CKBaXKMH MOXKET NPUBECTH K aBapuu ¢ BLIOPOCOM rasza u
Jaske OypoBOro 000pyIOBaHMS.

[TosryueHHbIe JaHHbBIE CBUAETENIBCTBYIOT O TOM, YTO MarMaTMYECKUe Tella
pas3iuyHoii GOPMBL U pa3MepOB, NOAHUMAIOLIMECS U3 acTeHOC(epbl, BbI3bIBA-
FOT TEKTOHUUYECKUE HAMPSHKEHUs B KOPE U 0CAJOUYHOM UeXJie, YTO MPUBOJIUT K
ux JapoOneHuto. [1o BO3HUKIIMM TpeLirHaM, B MOpPoakl pyHaaMeHTa, a 3aTeM
U B 0C3JOYHbIH yexoa npoHukaoT BD, BbIAEIMBILINECS U3 MATMATUYECKUX
TeJT BCJIe/ICTBIE CHIDKEHHS JINTOCTAaTHYECKOro aBieHus. DT (IIronabl, B3au-
MOJEHCTBYS ¢ MOPOBBIMU BOJAMU MOPOA (yHAAMEHTA U 0CAJOYHOro yexsa
00pasyoT BbICOKOTEMIIEPATY PHbIE TMAPOTEPMAIIbHbIE PACTBOPBI KUCJIOTO CO-
ctaBa. O6pa3oBaBLIMECs TUAPOTEpMAabHBIE (DIIOUIBI AKTUBHO BbILLETAYNBAIOT
HeyCTOHYMBbIE MUHEPAJIbL, POPMUPYS JOMOJHUTENLHYIO (BTOPUUHYIO) NOPU-
CTOCTh, KaK B OpoAax yHAaMeHTa, TaKk U 0cajouHoro yexmna. [Ipoucxomut
BO3HMKHOBEHHE HOBOOOPA30BAHHBIX KOJJIEKTOPOB JaXke B MOPOAAX, He obna-
JIABIINX JI0 3TOTO KOJUIEKTOPCKUMY CBOHCTBAMU, W/MIJTM 3aMeTHOE yIydIleHne
(unpTpannoHHO-eMKOCTHBIX CBOHCTB (DEC) MCXOOHBIX TOPOA-KOJIEKTOPOB.
Hapsny ¢ Bo3HuK1I€lH TEKTOHOT€HHON TPELLMHOBATOCTbIO, BO3AEHCTBUE ITUX
BBICOKOTEMITEpaTypHBIX (TFOMIO0B Ha MOPOBYIO BOIY BBI3bIBACT (hrronaopas-
PBIB NMOPOJ, C BOSHUKHOBEHUEM AOTOJHUTEBHBIX TPELLUNH, YTO TAKIKE PE3KO
ymyumraet nx ®EC. PaccmarprBaemble (rronabl OKa3eIBalOT aKTHBHOE BO3/IEH-
CTBHE He TOJIbKO Ha MUHEPAJIbHYIO 4acTh ()yHAaMEHTa 1 0Ca/I0YHOMN TOJILIH, HO
u Ha OB, , MpUCYTCTBYIOLLEE B X COCTABE, BbI3bIBAsI AKTUBHYIO FEHEPaALMIO
u3 Hero HaTHAOB. Kpome TOTO, MPHCYTCTBYIOLINE B COCTABE FOBEHMUIIBHBIX
¢monnoB H,, CH, 1 ero romosiory, Takke MpUHUMAIOT aKTUBHOE y4acTHe KakK
B rerepauuu YB, Tak u GpopMUpoBaHUM 3ajiexkeil 1 MecTopoxaAeHi HedTH
U rasa.
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