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NPEAUCJIOBHUE

B OCHOBY 3TOH KHUI'M MOJIOKEHBI PE3YIBTATHEI MHOTOJETHETO U3YUECHUS
ABTOPOM TE€OXMMMM MOJI3EMHBIX BoJ JloHenkoro nporuda u JIHenpoBcKo-
JIOHELIKON BIAAUHBI, KOTOPBIE SIBISIIOTCSI COCTABHBIMHU UACTSIMU TCOJOTHYC-
CKOW CTPYKTYpPBI MEPBOro Mnopsaka u3BecTHOM Kak JlHempoBcko-/loHenkui
asjiakores (nmaneopudr), Jlono-/uenposckuii mporud unu [porud bonbiioe-
ro [lonbacca. PazHooOpaszue 1moje3HbX UCKOMaeMbIX, COACPIKAIINXCSA B He-
JApax peruoHa W 3aJerarolmx Ha pa3uyHbIX MIyOMHAX 3aCTaBlIACT IIMPOKO
MCIOJIb30BaTh PA3JIMYHbIE METOABI UX MOMCKOB W MPOTrHO3UpoBaHus. Cpean
HUX I'UAPOreOXUMHUYECKUNA METO/l, KaK Ol U3 HanboJiee TTyOMHHBIX, UME-
€T BOKHEHIICC 3HAYECHHUE.

IIOCKOJIBKY T€OJOTMYECKME MPOLECCHl MPAKTUYECKH HE MPOUCXOIST
0e3 yuacTHs BOJbI, €€ XUMHUYECKUI COCTaB SBJIACTCS BeChbMa MH(POPMATHB-
HBIM IIPU3HAKOM OPU MPOTHO3MPOBAHMU CKPBITHIX U TJIyOOKO3aJICTAOIIINX
PYJHBIX U HEPYJIHBIX MECTOPOXKIAECHUM 110JI€3HBIX UCKOMaeMbIX. [ToaTomy 6¢3
U3YUYCHHUS XUMHUYECKOTO COCTABA MOA3EMHBIX BOJI U TCOXUMHUUCCKUX TIPOIIEC-
COB, MPOUCKXOAALIMX B 36MHOW KOPE IPU UX HEMOCPEJICTBEHHOM YYACTHH,
HEBO3MOKHO PELICHUE MHOTHX M3 OTPOMHOIO KOJIMYECTBA HAYUHBIX U ITPaK-
TUYECKUX 3aJ1a4, CTOSIIMUX CETOIHS TIEPe/l E0JI0TaMHU.

K coxanenuro, 3a 10J1rue roasl UCCIENOBAHUN B YKpauHe HE CJI0XKU-
J10Cb COOCTBEHHOM TI'MIPOr€OXUMMUYECKON MIKOJbIL. OTACILHBIC BOMPOCHI
FeOXMMHMM TOJA3EMHBIX BOJ oOcCBemanch B padorax A.E. badunua, U.O.
Bosxka, B.M. Jlanbko n npyrux mccieaoBaTenei, HO 1epHOro, 0bo0uiaroIe-
ro Tpy/aa, MOJ00HOI0 TOM KHUIE, Y HAC €lE HUKOTAa HC U3/1aBajoCh. AB-
TOP, UCMOJIB3Yst OTPOMHBIM (hakTUUECKUT MaTepuasa, MHOMOUUCIIEHHbIE IKC-
[ICPUMEHTAJIBHBIC JAHHBIE, PE3YJbTATHl PEATU3ALUU TTPAKTUUYECKUX PEKO-
MEHIALMHI, & TAKKE OTEYECTBEHHBLIA U 3apyOeKHBIM OMBIT, CTPEMUJICS OIMH-
CaTh pasjiMuHbIC (PAKTOPBI U MPOIECCHI, TPOUCXOISIIME B CIOKHOU MEOXU-
MHYECKOM cucreme "Boja — Mopojaa — ra3 — *HUBOE BELIECTBO" M 1aTh 00b-
SICHEHUE TEOJIOTMYECKUM SIBJICHUSAM, MPOUCXO/IAIIUM C YYACTHUEM MOA3EM-
HBIX BOA. [lpuyem Hapsany ¢ noapoOHBIM PAacCMOTPEHHUEM T'€OXMMUUECKUX
IIPOLECCOB, OH HE TOJIBKO HE OOUTCH JlaBaTh OTBETHI HA JIMCKYCCUOHHbBIE BO-
IIPOCHI, HO U 3aTPAruBaeT HOBbIE, €€ HEU3BECTHBIE, TPOOIIEMBI,

OCHOBHOE BHUMaHHE B MOHOrpa(uu yAENeHO F'e€OXUMHUU crieuudpuye-
CKUX TMJIPOre0JOrHYECKUX CTPYKTYp - 30HAM TEKTOHMYECKUX Pa3IOMOB.
ITH, THAPOJAMHAMUYECKU OTKPBITHIC CTPYKTYPBI 3€MHON KOPHI MMEIOT Bak-
HeHllee 3HaYeHUEe Il TUAPOTEPMATBHOTO PYJIOI€HE3a, MOCKOJIbKY MO HHUM



IPOMCXOIUT BOCXOJAIIAS PA3rpy3Ka MHUHEPAT000pa3yOIIUX pPACTBOPOB B
BEPXHUE CJIOU 3EMHOM KOPBL.

Ha ocHOBE MOJEIUPOBAHMS M PE3YAbTATOB MPAKTUYECKUX HUCCIIEN0BA-
nuit B.I'. Cysapko yOenuTeNnbHO [0Ka3bIBAET, YTO C(HOPMUPOBABUIMECH B
npeaeiax pa3IoOMHBIX CTPYKTYP TMAPOTEPMAIbHbIE CUCTEMBI MTPEACTABISAIOT
HanOOIBIINN UHTEPEC IS U3YUCHMS, TIOCKOIBKY BOJIBI, IIMPKYJHPYIOLIKC B
HUX, OYE€Hb YaCTO UMEIOT XapaKTEPHBIE MPU3HAKU APEBHUX T'MAPOTEPMAIlb-
HBIX pacTBOpOB. Teopernueckoe 00O0CHOBAHUE 3TOrO MOJIOKECHUA MTO3BOJIUIIO
eMy pa3padoTaTth HOBOE HAYYHOE HaNpaBJEHWE B COBPEMEHHOW TMIPOreo-
XUMHUH, KOTOPOE MOKET ObITh CHOPMYIJIUPOBAHO KAK "T€OXUMHUS TTOA3EMHBIX
BO/I THIPOTEPMaJIbHbIX CUCTEM .

JTa KHHUTA - IEPBass MOHOTPA(Us MO MOUCKOBOU TMAPOreOXUMUHN Y K-
pauHbl. Hanucana oHa Ha BbICOKOM IIPO(ECCHOHAILHOM YPOBHE, "JKHUBBIM"
S3BIKOM M [ODTOMY JIETKO YMUTACTCS. 3HAUMTEIbHAs 4YacTh €€ MOCBALICHA
KOHKPETHBIM IPAKTUYECKUM PEKOMEH/IALMAM 10 [1IOXCKaM M ITPOTHO3UPOBA-
HUIO MECTOPOKJIEHUM 10JIE3HBIX UCKOTIAEMBIX, YTO IMO3BOJISICT HAJICATHCS HA
UHTEPEC K HEW HE TOJILKO CO CTOPOHBI F'€OXUMUKOB, TUAPOTEOI0TOB, T'HJIPO-
Fe€OXUMHKOB, T'€0JIONOB, HO U CIEIUATMCTOBR, HHTEPECYIOMUXCS PA3padOTKON
MHUHEPATBHO-CHIPHEBBIX PECYPCOB Y KPAHUHBI.

JIOKTOp reoil.-MUH. HayK, 3aB. OT/ACIOM ['€0JIOTUHU U T€OXUMUHU
pyanbix Mectopoxaenuit MI' MP HAH Ykpaunsl,
npodeccop Kuepo-Moruasncekon akaaeMun
B.H. 3arautko



BBEJIEHUE

['eoxumuueckue OCOOEHHOCTH II0J3EMHbBIX BOJ ONPEACISIOTCS IPO-
LHEeCCaM, MPOTEKAIOIMIMMHU B 36MHOU Kope. OCaJKOHAKOIIJIEHHE W TEKTOre-
HE3, MarMaTu3M U MUHEPa1000pa3oBaHue, a TaAKKE UENbIN psjl APYrux ¢ak-
TOPOB OKa3bIBAIOT CaMOE€ AKTUBHOE BO3JCHCTBHEC HA XUMWYECKHH COCTaB
[IOA3EMHBIX BOJI, KOTOPbIK 110 00pazHOMY BbIpakeHH0 A.M. OBUYMHHUKOBA
(1948), "...oTpakaer reoJoruyeckyto McTopuio peruona”. B 1o ke Bpews,
Onmarojgapsi BO3MOXKHOCTH HaXOAUTHCS B TPEX (PUBHMUYECKUX COCTOSHUSIX -
TBEPAOM, KUJIKOM U Ira3000pa3HOM, BHICOKOU IPOHUKAIOIIEN CITOCOOHOCTH U
XMMUYECKON aKTUBHOCTH, BOJIA YYACTBYET BO BCEX IM€OJIOTMUECKUX ITpeolpa-
30BaHusIX. [ToaTOMY poJib BOJIbI B (JOPMUPOBAHUM U PA3PYIIEHUN MUHEPATIOB
W TOPHBIX HOPOJ OTPOMHA, a4 €€ XUMHUYECKHUU COCTAB SABJISCTCH BayKHEUIIHUM
KPATEPUEM ITPOTHO3UPOBAHUSA U IOUCKOB MECTOPOKIAECHUN TTOJIE3HBIX MUCKO-
nacMbIX. FIMEHHO B TaKOM aCIEKTE aBTOP PAaCCMATPUBACT MOJA3EMHBIE BOIbI
BOCTOYHOM 4acTH JlHenpoBcKo-/{OHENKOro aBiakoreHa.

N3ydyeHne reoXuMUM MOJ3EMHBIX BOJ MMEET BAXKHOE 3HAYEHUE B UC-
CJIEIOBAHWUM HEJP. 3aKOHOMEPHOCTH U3MEHEHHS UX XMMHUYECKOr0 COCTABA B
Pa3UYHBIX TEOJOTUYECKUX YCIOBUAX JIEXKAT B OCHOBE NPEACTABJICHUN O
npoleccax, TPOUCXOISIIUX B 38MHOM KOpE, CPEU KOTOPhIX: 00pa3oBaHUE U
BBIBETPUBAHUE MUHEPAIOB W FOPHBIX MOPOJ, pa3rpy3ka rIyOUHHBIX (DITFOM-
J0B, aHTPOIOI'€HHOE 3arPSI3HEHHUE THAPOCPEPHI U MHOTHUE APYTHE.

JIHETIpOBCKO-JIOHEKUH aBJAKOIEeH - KPYMHEUIIWA YTOMbHBIN, COJIe-
HOCHBIH, HE(TE-ra30HOCHBIM M PYJIOHOCHBIH PETHMOH Y KpPaWHbl, B KOTOPOM
10/I3EMHBIE BOJBI SIBJISIFOTCSI, C OJHOM CTOPOHBI, BAKHBIM (PaKTOPOM (POpMHU-
poBaHUs OOJIBITMHCTBA MECTOPOIK/ICHUN TOJIE3HBIX UCKOMACMBbIX, a C ApyToi
— LEHHBIM HMCTOYHHUKOM XO31MCTBEHHO-ITMTHLEBOIO BOJOCHAOKEHUA, Oasb-
HEOJIOFMYECKUM, JHEPIEeTHUECKMM M XHMHKO-CBIPBEBBIM pecypcoM. loo-
TOMY HMCCJIEJJOBAHUE T'€OXMMHUYECKUX OCOOCHHOCTEH MOA3ZEMHBIX BOJ BOC-
TOYHOM 4vacTh JIHenpoBCKO-/[OHENKOro aBjakoreHa HarpaBIeHO Ha pas-
pabOTKy PEKOMEHAAMi, HEOOXOAUMBIX /ISl TOBBILICHUS 3(P(OEKTUBHOCTH
re0JOruueckux padoT ¥ pa3BUTHS MPOMBILLIEHHOTO NOTEHIHAIA Y KPAnHBI.

[Tpennaraecmast MmoHorpadusi pacCuMTaHa HA UPOKUAN KPYT YHTATEIEH
~ TUJPOTEO0J0TOB, FT€OXUMHUKOB, ['€0JIOr0OB, T'€03K0JI0I0B, a TAK)KE aclnupaH-
TOB M CTYJEHTOB T€OJOTHYECKUX (PaKyIBTETOB BBICIUMX YUYEOHBIX 3aBele-
HUH. OHa MOKET IPEACTABIATH MHTEPEC U AN NPOMBIILIEHHUKOB, UHTEpE-
CYIOLIMXCSL Pa3pabOTKOM pa3IuyHBIX BUOB IMOJE3HBIX UCKOMACMbIX B pe-
FMOHE.



ABTOp IIMPOKO MCIIOJIB30BA HE TOJBKO PE3yabTaThl COOCTBEHHBIX MC-
CJICIOBAHMAM, HO M OTEUECTBEHHBIA MU 3apyOCKHBIM OIBIT U3YUECHUS TE€OXU-
MMM TMMOA3EMHBIX BOJI. bOJNbIIOE BHUMAHUE B KHUIEC YJIEJIEHO MPUHIMIINAIIb-
HO HOBBIM TEOPETHYECKUM U TPAKTUYECKUM I1OJIOKCHUSAM COBPEMEHHON
IMIPOr€OXUMUU, KOTOPBIE MO3BOJISIIOT PEIIATh MHOTHEC BAKHBIC HAPOIHOXO-
31MCTBEHHBIE 3a1a4H.



YACTD IIEPBAS

YCJIOBUSI $OPMMPOBAHUS U
TEOXVMMUUYECKUE OCOBEHHOCTM NOISEMHEIX BOJ,
BOCTOYHON UYACTHU
IHEIIPOBCKO-JOHEIIKOT'O ABJIAKOT'EHA

MMABA 1
TEOJIOT'O-TUIOPOT'EOQJIOTUYECKNE OCOEEHHOCTWU PEIT'MMOHA

DopMupoOBaHUE MOA3EMHBIX BOJ J[HENpoOBCKO-/[OHEIKOTO aBlIakoreHa
ONPEACTACTCA UCTOPUEH UX CYLIECTBOBAHUA B 3eMHOU kope. [lodTomy nid
MOHMUMAHHUS TAPOTCOXUMUYECKUX NPOLECCOB, MPOUCXOIIIMX B €r0 HeJpax
HEOOXOMMO UMETh YETKUE MPEICTABICHUS O TEKTOHUUYECKUX, JTUTOIOTHYE-
CKHX, TUJPOTEOIOTHYECKUX, TEOXUMHUYECKUX U JPYTUX OCOOECHHOCTSIX.

1.1. IlpeacraB/ieHust 0 CTPYKTYpPeE U re0JJOrHYECKOM CTPOCHUH

Jlnenposcko-Jlonenkuit aBiaakoreH (mporud bomnsuioro J{oudacca, Jlo-
HO-/lHenpoBckuit nporud, J(HempoBcko-JloHeUKUE naaeopudT) NpuypoUcH
K pOBOOOpa3sHOMY TI€pUMHCKOMY IpadeHy, oOpa3zoBaBmieMycs Ha rore Bo-
cTrouHo-EBpomneiickoi maaTrhopMbl M BXOIAIIEMY B COCTaB KPYIHOIO JIH-
HUameHTa, TpocnexuBatoiierocs ot CesepHoro Mopst 10 Tsaup-lllans |2,
211, 297, 309]. IIpu mwmwmpure ot 70 1o 130 kM aB1akoreH MpOTATUBAETCA C
CEBepOo-3amaja Ha ro-Boctok ot [Ipunsatu a0 Jlona u npeacrasisieT cOO0U
HE YTO MHOE, KaK ApeBHUM, morpedeHHbid naathopmerHublii pudt [60, 168,
184, 268].

Takoil Moaxo/ K €ro reHe3ucy I103BOJIIET COMOCTABJIATE I'€0JI0rHYe-
CKHE, THAPOre00rnuecKue, MUHEpareHnIeckue, reoPU3nIecKue, reoXuMu-
YECKUE W JIpyrue ocoOeHHOCTH JIHenpoBCcKO-/IOHENKOro aBilakoreHa ¢ xa-
PaAKTEPHBIMU YEPTAMU PA3TUYHBIX PUMPTOrEHHBIX CTPYKTYP MHMpa C UEIbIO
MOUCKOB OOIMMX 3aKOHOMCPHOCTEW M, B YaCTHOCTH, [€OJNOTMYECKON Jes-
TEJALHOCTH MOJI3EMHBIX BOJI.

B pe3syabTare repuMHCKOM TEKTOHWMYECKOM AaKTUBHU3ALMU, COUPO-
BOXKJABLIEHCST OJIOKOBBIMM JIBUKEHHUSIMH MO pasjioMaM, oOpa3zoBajics pudrt,
BO MHOTOM CXOJHBIH ¢ Oosiee MonoasiMu baiikansckum n Bocrouno-Adpu-
kaHckuM pudramu [158,185]. Ero joxe, ckopee BCEro, CI0KEHO Ma-
TEPUKOBOW KOpPOM, TaK Kak I10 TeOPU3UYECKUM JaHHLIM B OCEBOM HacTH
CTPYKTYPHBI MIOJ{ OCAJ0UYHbIM UE€XJIOM HaxoJsTcsa aopudeiickue [60, 267] uiun
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pudetickue [309] mopoasl. Huwxke, Ha riryOune Oosee 35 KM, 3a1eracT Kopo-
BO-MAHTHHHBIA CIION, MPEICTABJICHHBIA MIEIOYHO-0a3aIBTOBBIM KOMILIEK-
COM BYJKAHOTE€HHBIX Topoa [267]. AHamM3 BEPTUKAIBHOW U IOpU-
30HTAJIbHOM 30HAIBHOCTH MX pacrupeaencHus [60] yka3plBaeT Ha IyJbCaLU-
OHHOE pa3BuTHEC J[HENPOBCKO-/IOHEIKOr0 aB/IAKOIE€HA, KOTOPOE XapaKTEpPHO
v IS ApYTUX pUPTOBBIX CTPYKTYp mnaHeTsl [353]. [loa BmmsHuem cun rpa-
BUTAUMKU [POUCXOAUT JuddepeHumanns pa3IdyHbiX 10 MacCce COCTABJIAIO-
wx Madtud. [Ipn 2ToM Jierkue (ppakiuuu, HaChIIEHHBIE HAU00JIEE 110 ABUXK-
HBIMU KOMITOHEHTaMH, OTKUMaroTcs BBepX. [Iponukas no rioyOMHHBIM pas-
JIOMaM B BEPXHME CJIOM 3€MHOM KOPBI, OHU IMOPOXKIAIOT MPOILECCHI BOCXO/Is-
HIEr0 TEMIOMACCONEPEHOCa, XapaKTEPHOIO /Uil BCEro MNEpUOIa Pa3BUTHA
TCOCTPYKTYPBI, BIUTOTH /IO HACTOSIIETO BPEMEHHU.

BosnukHoBeHUE MajIe030MCKON pUPTOrEHHON CTPYKTYPbl, CONPOBOXK-
JABIIEECS 1IETOYHO-OCHOBHBIM MHTPY3MBHBIM MarMaTU3MOoM, MOJIOKUIIO Had-
uano dopmupoBaHuio J[HerpoBcko-/loHenkoro apmakoreHa. bypuas >(pdy-
3UBHAsl JICSITEJILHOCTH TIOBJIEKJIA 3a COOOW HAKOIUJICHUE BYJIKAHOTE€HHO-
TEPPUTrEHHBIX OCAJIKOB U 3BANiopuToB. K KOHIly MO3AHEr0 JeBOHA HA4YaN0Ch
BO3/IbIMAHKE JI0Ka pU(TA, 3aKOHUHUBIIEECT HA pyOeKe JEBOHCKOTO U KAMEH-
HOYT0J1bHOIO BPEMEHM OPETOHCKOH (ha30l repiMHCKOro OPOreHesa.

Hauunast ¢ panHero kapOoHa, Mancopu(T HUCHBITHIBAT YCTOHYUBOE
onyckaHue, O1arojaaps KOTOpoMy B HeM 0o0pa3zoBanach MOUIHAs TOJLA Oca-
JIOYHBIX KapOOHATHO-TEPPUTCHHBIX TTOPO/I.

B nosanem kapOoHe mporudaHue CMEHSETCS BO3JbIMAHUEM, 3aBEp-
IIUBIIIEMCS] B KOHIIC TIO3HCH MEPMU 3aaIbCKON (Pa30i TepLMHCKOrO TEKTO-
re’es’a, MoJIOKMBINEH Havano (OPMUPOBAHUIO OCHOBHBIX TEKTOHUUECKHUX
CTPYKTYp peruona [66]. Ilpu >TOM BOCTOUYHAS YacTh aBjJaKoreHa ObuLIA WH-
BEpCUpOBaHa W IpeoOpa3zoBaHa B JIOHEUKOE CKIag4aToe COOPYIKEHHE, a B
MOTPYIKAIOIINXCS HEHTPaIbHON U 3araiHON ero yacTsax 00pa3oBaInCh COOT-
BETCTBEHHO JlHempoBcko-JloHeukas Bnaauna u Hpunsrckuit nporud [44].

Ha rpanuite mepMu 1 Tpuaca MpowM30INIIa 3aKII0UMTeNIbHas (aza rep-
LIMHCKOTO TeKTOreHe3a - ndaibickas. OHa CONPOBOKIATACH UHTPY3UBHBIM
MarMaTM3MOM U TPUBENA K 00pPa30BaHUIO PA3PHIBHBIX HAPYIIEHUH C aMIliH-
tyaamu, npepbimatromuvu 1000-2000 m. Ha rpanuue Mena u majgeoreHa
MOIIHAs Tapamuiickas ¢daza ajblMUACKOrO TEKTOINEHE3a, BbI3BABIIAA UHTPY-
3UBHBIM Marmaru3m JaKoOBOTO THIIA, CMOCOOCTBOBaJla OKOHYATEJIBHOMY
GopMUpOBAHHIO CTPYKTYpHOTro odnuka JloHeukoro nporuda u J[JIB [66].

B nacrosiee Bpemst J{HenpoBcko-/{oHEUKUH aBIAKOTEH NPEACTABIIAET
cO0OH CUHKJIMHODPHH, B LEHTPE KOTOPOTrO 00pazoBagack KpyIHAs MOJO/1as
aHTEKJIN3a ¢ majaeo30ickuM siipom. Ha done o0111ero COBpEMEHHOTO TIO1bE-
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Ma B OTJICJIbHBIX €ro 4acTsX HaOMIOAA0TCs OMYCKAHMS, UTO YKa3bIBACT HA
TEKTOHMYECKYIO aKTUBU3AUMIO ITYOUHHBIX pa3ioMoB. C 3TONM akTUBHA3ALMEN
Ha TIPOTSKEHUM JUIMTEJILHOTO MEOJIOTUYECKOTO BPEMEHU CBA3AHBI HE TOJBKO
U3MEHEHUS CTPYKTYPHOI'O 00JIMKA PErMOHa, HO U MTOCTYIUIEHUE PYAOTEHEPU-
PYIOLLErO BEILIECTBA B BEPXHUE CIOM 3€MHOM KOPBI, MUTPALUs YIJIEBOL0PO-
70B, (hPOPMUPOBAHUE XUMUUCCKOTO M Ta30BOTO COCTaBa MOJ3EMHBLIX BOJI, a
TaKK€ MHOTHE IPYTUE TCOTOTMUCCKUC SIBJICHUSL,

B npouiecce cBoero pazpuTus ApeBHUN MAICOPUPT 3aMOJHSICS TEPPU-
reHHO-3((DY3MBHBIMH, KapOOHATHBIMH M TalOTeHHBIMHU OTIOKECHUSIMH, 00-
PasyIOMUMU TPU CTPYKTYPHBIX dTAXKA: NAJCO30UCKUN, ME3030MCKUM U Kail-
HO30MCKUI. B pe3ynpTare TekTOrenesa ocaaouHasi Toama Oblia UHTEHCHBHO
pazOuTa pa3pbIBHLIMU HAPYUIEHUSIMHU U CMSITA B CKJIQJKU, KOTOPBIE TTPOTSIIU-
BAIOTCA BJOJIb 30H PErHOHATLHBIX TJTYOUHHBIX Pa3IOMOB.

N3y4eHnto reogorudeckoro crpoeHus JloHenKoro mnporuda M roro-
BOCTOUHOH 4yacTu J{HenpoBcKo-JIOHEIIKOW BITaAWHBI TIOCBSIICHBI TPYAbl Ta-
KUX BUJHBIX yueHbIX Kak A.Il. Kapnunckuii, @.H. Yepnbien, A.Jl. Apxab-
reabckun, JI.H. Cobones, JI.W. Jlyryrun, [1.LM. Crenanos, H.C. IllaTckuid,
B.I'. bonnapuyk, A.ll. Poraii, C.1. Cy060otun, B.C. [Tonos, A.3. [llupokos,
B.U. Ckapxunckuii, B.b. Cosmtory0, A.B. Uexyno, M.B. Uupsunckas,
N.JL. Hukonwckuit, b.C. Tlanos, B.I'. benokons, B.K. I'aBpuiu, B.A. Kopue-
marun, M.P. benoyc, M.JL. JlegeHureitn u p. B ux padorax, a Tak:Ke B MHO-
TOYUCICHHBIX OTYeTax W IyOJMKALMSIX APYTUX MCCIIE0BATENICH 1aHa 1mo/l-
pOOHasA XapakTEPUCTUKA Ie€0JIOTHYECKOTO CTPOCHUS pEruoHa.

Cmpamuepaghus u numono2us

[To Bcemy JlHenpoBcKO-/IOHENKOMY aBJIAKOTEHY JIOBOJBHO XOPOLIO
M3YUYEHBI pa3pesbl MOPO/I YETBEPTUUHOTO, HEOTE€HOBOTO, NAJIEOTE€HOBOI0, Mc-
JIOBOT0, FOPCKOI0, TPUACOBOTO, IIEPMCKOT0, KAMEHHOYTOJIBHOIO U JICBOHCKO-
ro BO3pacra.

J10 HEeaBHEro BPEMEHHM CUMTANIOCH, YTO JECBOHCKUE OTJIOKEHHS, HECO-
[JIACHO 3aJIETarollfe HA KPUCTAUTMYECKOM apXeH-1IPOTEpO30MCcKOM (PyHaa-
MEHTE — CaMbl¢ JIPECBHUC U3 MAJICO30MUCKUX TIOPOA, 3AMOJHAIOIIMX aBJIaKo-
reH. B pesynaprare riyOMHHBIX T€O(PUIMUECKUX HMCCACTOBAHUN ClIe/IaHO
[PEAIONOKEHUE, YTO MOJ OTIOKEHHAMH KapOOHAa-1eBOHA HAXOAUTCs CIIOM
MOIIHOCTBIO 10-12 KM, CTOKEHHBIN, CYyd 1O (U3MYECKUM CBOWCTBAM, Oca-
JOYHBIMU c1adoMeTaMOP(PU30BAHHBIMH [TOPOIaMU [265].

ITOT, CKOpee Bcero, "nopu(ToBBIA" CIION, 3ameramiuii B 0CCBOM I'pa-
OcHe, UMeeT, 10-BUIMMOMY, PaHHENaNIe030MCKull (OpA0BUK-CUIITYPUMCKII)
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BO3PACT U MOJKET ObITh YCIOBHO OTHECEH K CaMOMY HUIKHEMY, YETBEPTOMY
CTPYKTYPHOMY 3Taxy aBiakoreHa. OJHaKO BBUAY AMCKYCCUOHHOCTH JTaHHO-
ro BOIpoOca, cTpaTurpapusa U JIMTOJOTUS PETMOHA PACCMATPUBAIOTCsL, HAUM-
Has ¢ OTJI0KEHUM ACBOHCKOTO Bo3pacTa (Taodsr. 1.1).

JIeBOHCKHE MOPO/Ibl, OOHAKAIOIIMECS B IPUOOPTOBLIX YACTAX aBJIAKO-
reHa, a Takke B syipax OpaxuaHTUKIWHANCH MpeacTaBiensl TyGamu, Ty poo-
pexkuusmu, nopduputaMu, 0OazajabTamMu, KOHIJIOMEpaTaMM, [eCYaHUKaMHU,
u3BecTHsikaMu U cosimu. B JI/IB riyOuHa mx 3aneranus gocturaet 3000 M.

KaMeHHOyro1bHbIE MOPOJBI HECOTJIACHO 3aJIETal0T HA MOpPOJaX BEpX-
Hero AeBoHa U gokemOpus. Ha roro-socroke JIJIB MOMHOCTE UX nocTuraet
4-8 xm, a B neutpe Honeukoro mporuda — o 12 kM. Otrnoxenus kapOoHa
MOAPA3ACISIFOTCS HA TPU OTHeNa, KOTOPBIE, B CBOK OYEPEIb, COCTOAT M3
CBUT, BBLICIISIFOIIMXCS 10 MAPKUPYOIIIMM TOPU30HTAM U3BECTHAKOB U YIJICH.

.Ta6m/1ua 1.1

JIutonoro-crpaturpadpudeckas XapakKTEPUCTUKA OCATOYHOM TOJILIN
BOCTOYHOM yacTu JIHENPOBCKO-/{0HEKOr0 aBiakoresa

Cucrema Otnen Cauta HMuneke JIuronoruueckun MoHOCT5,
(sipyc) COCTaB M
| 2 3 4 5 6
Yersep- CoBpeMeHHbIC Q- | llorpebenHsie u coBpe- a0 10
TUYHAS OTJIOKEHUS MEHHbBIC TTOYBBI
‘ BepxHeueTep-
TUYHBIE
CpenneuerBep- | Oy | JleccoBuHbIe CYTIIMHKY; 10 20 -
TUYHbBIE FIIMHUCTBIE TIECKH; Kpac- 30
HwxHeueTsep- O, | HO-Oypble ecHaHbIe [IIH- 10 40
THYHBIE HbI
Heoreno- | Ilnuonen N,.> | ' muHbBI IECTPOLIBETHBIE, 1o 15
- Bas paKylLIEYHUKU ]
‘ Mmuouen | IlonraBckas Npt | Tlecku MEIKO3EpHHUCTDIE, J0 60
KkBapuesble. [lecuano-
TJIMHUCTBIC OTJIOKEHUS
[Taneore- | Onurouen | bepekckas P py | Hecku ¢ npocriosimMu nec- 3-25
3
HOBas YAaHWKOB, IJIMH
XapbKOBCKas PR hy | Tlecku rnayKOHHUTOBBIE; 2-30
’ aJeBPOJUTHI; [IECYAHUKY;
OTIOKH
DoueH Kuesckas P Jry | ATEBPOIUTEL, TIECYAHUKH, 6-40
- TJIMHUCTBIE MEPTesH




1 2 3 4 5 6
byuakckas 2 b | Hecku MenkosepHucteie ¢ | 3 - 25
JIMH3aMH MIECUYaHUKOB
Kanesckas P kn [leckun MenKO- 1 KpyHHO- 7-30
3ePHUCTBIE; [IECYAHUKH,
AJIeBPOJIUTHI
Menosass | Bepxuuil | Maactpuxrtckuit | K, m
KamMnanckui K>cp 10 550
CaHTOHCKHUI K>st | Meprenp u MeJj TpELHUHO-
KoHnbsikckui K,cn | BaTble
TypoHckuit Kt
CeHoMaHCKHUH K>
Hwxauni K; | llecxu rimuaucTele; iMHbl | 10 20
IOpckass | Bepxuuit | Kummepumxk- I3 [TepecnanBaHue TIIUH, 1o 345
BOJKCKHU I km-v | pBIXJIBIX IECUAHHUKOB, TeC-
KOB
Kennoseii- I;¢l- | VI3BEeCTHSIKU TOJTOMUTO- 1o 50
oKc(opACKUH 0X BbIE, [IECHAHUKH U3BECT-
KOBUCTbIE
Cpeanuit | barckui [ bt | ' TuHBI TEMHO-CEPEHIE; 80-100
TJIMHUCTBIC NeCUaHUKU
banocckui 1> bj | I'munsl ¢ mpociosmu niec- | jo 70
YAaHUKOB
AaneHckuit [>a | I nuHel, nepecinanBaro- 10 30
IIUECs C NeCYaHNKaMH
Hwxnuit | Toapekui 7t | I'nunsl J0 100
Tpuaco- | Bepxuui 75 | ' TMHBI MeCTpO-LUBETHLIE; no 520
Basd MecCUYaHUKHU Pa3HO3EePHHU-
CTbl€; I'PAaBUMI
Huxuuii | CepeOpsiHckas T')>sr | | TMHBI IecTpO-1BETHbIE, 10 350
JlpoHOBCKas T)dr | IeCUaHHUKHU Pa3HO3EPHU-
CThIE ‘
ITepmckas | Hwkuuit | Kpamaropcekas P, | AHTUAPUTBL; aeBPOJIUTHI; a0 |
km | TOTOMHUTEL, KaMeHHas 1065 !
CnaBsHCKas P, st | cOllb; TUIICHI
Huxutosckas Pin
Kaprameiuickas | P, kr | AneBponuTel; apru/uIuThL; | 10 640
MecYaHuKH ¢ NPOCIOsIMU
W3BECTHSKOB
' Kamenno- | BepxHuit | ApaykapurtoBasi C., | AprwuTiTBL; aneBpoanTel; | 1500-
yronbHas ABMIIOBCKaS, ¢} | MeCYaHUKM; NPOCTIOH U3- 2450
Vcaesckas BECTHSKOB
CpenHuit | MockoBckuit Cl | ¥ KaMEHHDBIX yrien
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1 2 3 4 5 6
bamkupckuit C,
Hwxanit | Hamropekuit C! | IlecyaHuku; apruInTEL, 850-
Buseiickuii ¢’ | M3BECTHSKH; JONOMHUTHI 3800
TypHeickuii
. Heson- Bepxuuit | @panckuit J[; | Konrsiomeparsl; necyaHu- 350-
cKast damMeHcKUH KU, CJIaHIIbl 500
Cpennuii | JKuserckuit /I, | Tydwr; konrnomepatsl; 1000-
COMNU, NIECYaHWUKH, H3BECT- 2000
HIKU

[Tepmckue ornoxkenus pacrnpoctpadeHsl B J[JIB, a takke B baxmyr-
ckor u Kanemuyc-Topenkoi koTaoBuHax JloHeukoro nporuoa.

OTJI0KEHUST ME3030UCKOI0 CTPYKTYPHOIO ATa)Ka 3aJIeTal0T Ha Tajeo-
30MCKUX MOPOJIaxX MOYTH HA BCel Tepputopuun J(HEnmpoBcko-/{oHeuKoro as-
JJAKOT€HA M OTCYTCTBYIOT JIMIIb B MECTaX BBIXOJOB KAMEHHOYTOJIbHBIX H
MIEPMCKUX TOJILL,

Kalino30lcKue 0TII0KEHUS PA3BUTHI MOBCEMECTHO U HECOIIACHO 3aJIe-
rar0T HA PA3MbITOM MNOBEPXHOCTHU TMAJCO30UCKUX U ME3030MCKUX KOMILIEK-
COB.

Texmonuka

B macrodmen paboTte 3a OCHOBY MPHUHATBHI CXEMbl TEKTOHUYECKOTO
paionrpoBanus [Juenporcko-/lonenikoro asiakoreHa B.C. [lonosa [66,69]
u M.A. Maianosuua [166]|, KOTOpbIE IOMOJIHEHBI MarepuaiaMu 0OoJiee
NO3IHMX HccnenoBaHuii [56, 179, 259, 268 u ap.|. | 1yOUHHBIE pa3aoMBbl Bbl-
nenensl mo B.K. I'aBpumy [56, 57, 58, 59, 60], B.H1. Ckapxunckomy [179],
B.I'. Benokonto [20], M.B. Hupsunckoii u B.b. Comnory0y [309], B.b. Con-
noryoy, M.M. bopoaynuny u A.B. UexkyHoBy [260, 268], M.1. bopoxynuny
[32], P.M. Cmumiko [258, 259] u qpyrumu apTopam.

JIHenpoBCKO-/lIOHENKNI ABJIAKOTEH OTPAHUYEH 30HAMH JIOJTOKMBY-
IMX pa3noMoB — bapaHOBHUCKO-ACTpaxaHCKUM — Ha cerepe U [Ipunarcko-
MaHbIYCKUM — Ha I0re U pa30OuT NOoNepeyHbIMU paznomamu (puc.1.1).

brokoBeiM xapaktepoMm JlHenmpoBcko-/{0HEKOr0 aB;IaKorecHa onpeie-
JISIETCS pa3e/ieHue CTPYKTYPbl Ha OTAEIBHBIE YACTH, OTIAYAROIINECS KaK 110
VCJOBUSIM Pa3BUTHS, TAK M 10 F€OJOTMUECKOMY CTPOEHUIO. B nipenenax pac-
CMaTPUBAEMOI'0 PeruoHa YeTKo BeLAestoTCs JJonenkui nmporud u JlHenpos-
cko-/loneukas BraanHa. OJIHAKO TMOJI0KEHUE TPAHULIBI MEXKY HUMHU OIpe-
JIENSETCS B OUEHb IIMPOKUX MPEeaeaax, B pe3ysbTaTe 4yero odOpasyercs 00-
LIMPHAST TEPPUTOPUS, OTHECEHHE KOTOPOW K OJHOW M3 BBbIIICHA3BAHHBIX
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CTPYKTYP SIBIIAETCS JMCKYCCUOHHBIM. OJIHM HCCIEA0BATENN CKIOHHBI CUM-
TaTh €€ CeBEepO-3amagHbIMu OKpanHamu [loHOacca [66, 69, 179], apyrue —
I0T0-BOCTOYHOU "acTero JIJIB [4, 62], a TpeThbu — NEPEX0AHON 30HOU MEKTY
Humu [24, 63, 166]. K tomy ke, Bechbma MPoOIEMAaTHIHBI U TEKTOHUYECKHE
rapaMeTpbl DTOU TeppUTOpPUN. Mexay TeM, OTpeIesIeHHOCTDb MTO3HIUU B BO-
[Ipoce YCTAHOBJIEHUS I'paHull Mexay Jloneukum nporudom u JI/IB, kak u
NMapaMeTpoOB 30HBI COWICHEHUs JTUX CTPYKTyp, kKotopyrw B.K. T'aBpuui
(1968) nazBan "3ananno-/lonenknii rpaden”, uMeeT MPUHIUITHAILHOE 3HAa-
4eHue. JTO HEOOXONMMO HE TONBKO [UIS Pa3BHUTHSI TCOPETHUCCKUX IIPE]I-
CTABJICHUH O N€OXUMHUHU ITOJ3EMHBIX BOJ, HO W JUISl PCUICHUS MHOTUX 3adad
NMPAKTUYECCKOU M€0JIOTHH.

B.C. ITonosbiM (1963) rpanuna mexay Jdoneuxum nporudom n J/IB
nposoautcs 1o Kpusopoxcko-ITaBnosckomy cOpocy. OH aprymeHTupyer
DTO TJIaBHBLIM 00pAa30M TEM, YTO K 3amajy OT paznoMa npeodiagaioT cyo-
IIaT(POPMEHHBIE, a K BOCTOKY — CyOT€OCHHKIIMHAIBHEIE VCIOBUS Pa3BUTHS
[66]. DTOT pasiiom B I1aHe COBMAAaeT ¢ HanpapieHueM BouieicHHoi B.K.
I'aBpuirem (1969) Manryccko-1 yOKMHCKOH 30HbBI TTTyOUMHHBIX Pa3IoMOB |50,
00], koTopas sBiIsieTcs 3ananHol rpanuueit 3ananno-/lonenkoro rpadbena. C
BOCTOKA  rpaldeH  orpaHuyuBaeTcs  CyOMepuAMOHAILHBIM  JloHeLKo-
KanneBckum riryOuMHHBIM pazioMoM [259].

Takue mpencraBiaeHus, Mo-BUIAMMOMY, HAuOOJIee COOTBETCTBYHOT MC-
TuHe. JleficTBUTENILHO, B oTimune oT JJonbacca, ocanouHas Tojma 3amnajHo-
JloHekoro rpabeHa MeHee AMCIOUUMPOBAHA TEKTOHMYCCKUMH HapyILIEHUS-
MH. 31€Ch Pa3BUThI MPEUMYILIECTBEHHO COJSHOKYIIOJbHBIE OpaXHaHTUKIIU-
HaJIbHBIE CTPYKTYPBI U JIOBOJBHO TIOJHO [PEACTABICHBI IaJIOFCHHbIC (ITEPM-
CKHME) U Me30-KaiHo30Mckue Gopmanuu. Bee 310, kak ¥ yMeHbIIEHHE B 3a-
[IaJHOM HAIIPABJIIEHUM CTEIICHM MeTaMmopdu3ma yrieu, commkaeT 3araaHo-
Joneuknit rpaden ¢ JIB. OqHako cymecTBYOT U JOBOIBHO 3HAYUTEIILHLIE
pasjnurst MEXKAY dTUMHU CTpyKTypamu. OHU 3aKIFOYAKOTCS, B OCHOBHOM, B
pe3KkoMm (B 2-3 pasa) yBeau4YeHWH I1yOUHBI 3a1erannst pyH1aMeHTa K BOCTO-
Ky oT Kpusopoxcko-I1aBinoBckoro pasznoma, UCUYC3HOBEHHH cOPOCOB U MO-
SIBJICHUU HAJIBUTOB, & TAK)KE B PA3BUTUM MOIIl HOW YITICHOCHOM TOJIIM Kap-
oona. B ormmuume ot JIJIB, 3neck (3a ncknrodenreMm CIIMBAKOBCKON CTPYKTY-
pbl U1 psaa KynoJsioB B CeBepHOM 30He MEJIKOW CKITa4aTOCTH) MOYTH OTCYT-
cTBYIOT (Ha raybunax g0 3000 — 4000M) CKOJILKO-HUOY /b 3HAYMTEBLHDIE
CKOIUIEHUS YTJIEBOAOPOIOB, a T€, KOTOPbIE MMECIOTCS, MPEACTABICHbI, B OC-
HOBHOM, Tra3oBOo (azoi. IlomMMMO yKazaHHBIX OCOOCHHOCTEH 3anagHo-
JloHekui rpabeH oTInYaeTcs OT JABYX COCEAHUX CTPYKTYP U 110 XapakTepy
NpOSIBACHUI MarmMaruzMa. Bee 3To o3BOJISIET CYUTATh €ro MepexoHoln
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CTPYKTYpoH mexay JloHeuxkum nporudom u JIHenpopcko-JloHelkol Biaau-
HOM, KOTOpas Ha pa3IUYHBbIX HTanax TeoJIOTUYECKOM HCTOPUM HMMeEna Kak
FE€OCUHKJIMHATBHBIN, TaK U IJ1aT(MOPMEHHBIN XapakTep pa3BUTHSL.

B JlnenpoBcko-J[OHENIKOM aBJaKOI€HE pa3jioMbl pa3JIMUHBIX HaIpaB-
JIEHUH SBISIIOTCS OCHOBHBIMU CBSI3YIOIIUMU AIEMEHTAMU MEXY TyOUHHEI-
MU YaCTAMM 3EMHOM KOPbl 1 MAHTUU, C OJTHON CTOPOHBI, ¥ OCAJL0YHBIMUA OT-
TOXKEHUAMH, ¢ aApyroi. C HUMM CBS3aHbI MPOIIECCHI TEIIJIOMACCOIEPEHOCa,
BAKHEHIIUM (PAKTOPOM KOTOPOTO SIBJSICTCS pasrpy3ka BOJI TIIyO0Koro ¢op-
MHUPOBAHMUs, ONpPEIEIAIOWAsT U3MEHEHUSI XUMUYCCKOTO COCTaBa TMOA3EMHBIX
BOJ, IIPOUCXOASAIINE IO HACTOSIIETO BPEMCHH.

B ocamo4yHOl TOMIIE paccMaTpuBAEMOro PEruoHa IMPOCICKUBAIOTCH
pasJIOMBI ABYX OCHOBHBIX HAIIPABJICHUN: CeBEpO-3amaaHoro (' ponemnkoro”) n
CYyOMEPUIMOHATILHOTO, XOTS HEKOTOPBIMU HCCJIEJI0BATE/ISIMUA BBIIC/ISAIOTCS
TaK)Ke pPas3iOMbl CEBEPO-BOCTOUHOTO W APYIrUX HampaBieHui [32]. 3a uc-
KJIIOYCHUEM KPACBBIX M I'PAHUYHBIX MOMEPEUHBIX, PA3JIOMBI IIPOSBISIOTCS B
BHUIE OTHOCUTENIBHO Y3KMX (1-10 KM) TEeKTOHMYECKHM HApyIIEHHBIX 30H, OT-
CTOAIIUX APYT OT Apyra B cpejanem Ha 30-40 kM [166]. Onu B O0NLIIMHCTBE
CJIy4aes, UMEIOT MAHTUHHOE 3aNI0KEHUE U 00PA3YIOT XapaKTEePHYIO0 CUCTEMY
OJIOKOB 36MHOU KODBI, SIBJISSICH YUaCTKAaMU HAaUOO0Iee aKTUBHOI'O TEIIOMAC-
COTIEPEHOCA, K KOTOPBIM MPUYPOUEHBI KaK JPEBHUC TMAPOTCPMATbHEIE Ova-
I'l, TAK U COBPEMEHHbBIE TMITONEHHBIC THAPOTEOXUMHYECCKIE aHOMAJTHH,

Pasnombl cyOmmpoTHOro unm cesepo-3anagHoro ("goHerxoro") Ha-
MpaBJICHUS UrPalOT HaubdoJee BAXKHYIO POJb B (DOPMHUPOBAHMM TEOCTPYK-
Typsb! JInenposcko-/lorelikoro aBiaakoresa. K HuM oTHOCSTCS HE TOJILKO Or-
paHUYMBAIOIIUE IEOCTPYKTYPY KpaeBble PA3jioMbl, HO W IEJBIM psia pe-
TMOHAIBHBIX PA3PbIBHBIX HAPYIIEHUN ITYOUMHHOTO 3aI0/KCHUSI.

Hpunsarcko-Manbruckast 30Ha riryOMHHBIX pa3IOMOB — I0JKHAs T'paHMIA
naneopudra. Illupuna ee mocturaer 50 km u Gonee [59]. Ha rore 30HbI B
npenenax Jloneukoro mporuda ona npejacrasieHa Hxuo-JloHeukuM riy-
OMHHBIM Pa3IOMOM, aMIUIUTYAa CMEIICHUS KOTOPOro IO (YHJAAMEHTY 10C-
turaer 5-10 xm [52]. B JIJIB npoaomkeHUeM €ro, Mo-BUIUMOMY, SBJSCTCS
Muxainocko-FOpbeBCKMI pas3iioM, UMEIONMIMK MaHTHHHOE 3a10KeHHE H
[TOYTH BEPTHUKAIBHOC MAJCHUE ¢ aMIUIMTYI0M CMEIIEHHUsT OKoJo 8 kM [20,
32]. CesepHas rpanuiia 30HB B OCaJA0YHON TOMIIE BhIpakeHa MyIIKETOB-
cko-llepcuaHoBCKMM HAJIBUIOM, KOTOPBIK Xopo1io BuaeH Ha npoduie ['C3 B
000MX CII0SX 36MHOM KOpbI. C DTUM Pa3IoMOM U COTPSKEHHBIMU ¢ HUM Pa3-
PBLIBHBIMHM HAPYILIEHUAMHU CBA3aHbI MAJIbIC HHTPY3UH MArMaTHYeCKHX TTOPOI.
Ha Bocroke MyukeroBcko-IlepcrnaHoBCKkMit HABUI IEPEXOIUT B CUCTEMY
Canbcko-Manbiuckoro pasioma [179]. A wa 3amage oH, MO BCEMl BEPOATHO-
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CTH, UMEET MPONOJDKEHUE B BOMYaHCKOM BBICTYIIE KPUCTAUIMYECKOTO (PYH-
JAMEHTa, CONPArasch C XOPOIIO MPOCICKEHHBIM Ha YKPAUHCKOM MIUTE
J1eBIaI0BCKHUM PaA3IOMOM.

bapaHoBuuCKO-ACTpaxaHcKas 30HA KpacBbIX TJIYOMHHBIX Pa3jOMOB,
OrPAaHUYMBAIONIAs ABJIAKOIEH C CEBEpa, Ha OMUCHLIBAEMOMN TEPPUTOPUU IIPO-
ABJIAETCS B BHUJE JBYX KPYIMHBIX Pa3pbIBHBIX CTPYKTYP, CEKYIIMX 3€MHYIO
KOpy W pocrurarommx Mantuu [56, 154] - Cesepo-/onenkoro n Kpacho-
PELIKOIO Pa3IOMOB.

Ceepo-/loHenkuii pa3aoM, SBISIOUIMIACSA FOXKHOW TI'paHULICH 30HBI,
[IPOCICKUBACTCSA B BUAE CEPUU PA3PBIBHBIX HAPYIICHUH C aMIUIUTYIaMHu OT
1-4 10 10-12xm [20]. AMmnury b1 Kpacroperkoro copoca gocturarot 250mM.

LenTpansHo-JloHEKHUI pa3noM npociexkuBaeTcs a LlenTpaibHol Jac-
i Joneukoro nporuba. ITamas na cerep noa yrinom 70-85°, oH paccekaet
3eMHYIO KOPY BIUIOTH A0 Tpanulwl Moxo [3, 32, 56, 165]. B nopoaax nmasneo-
305 pasyioM BbIpakeH [ MaBHOW aHTHWKIMHAIBLIO JloHOacca, CBOJ KOTOpOH
pa30UT MHOTOYHUCICHHBIMU IMArOHATBHBIMH PA3PhIBHBIMU HApPYLIEHUsIMA. B
NPOLECCE ME3ZO-KAMHO30MCKON TEKTOHUYECKON aKTUBHM3AIMM HA AHTUKJIMHA-
71 00pa3oBaiCs psJi MEJKUX KYIMOJBHBIX CTPYKTYP, POCT KOTOPBIX HAOIO-
aaercd U B Hacrosuee Bpems [17, 285, 299]. Bocrounee, B npeaciax Ha-
TOJIHOTO KpsKa, TJIYOMHHBIM XapakTep 3TOr0 paszjioMa MOATBEPKAACTCS
[IPOCTPAHCTBEHHOM CBA3BIO C HUM Jaek Jamnpodupos [179].

Kopynbscko-Jlponosckuit  [179] pasznmoM wnmeeT  3amajgHO-CEBEPO-
3aI1aIHYI0 OPUEHTUPOBKY M COBIIAJAET C FOKHOU BETBBIO MapbeBCKOTO Hal-
Bura [66, 69|, ocnoxusiouiero poHosckyro, CnaBsHckyto u Kopyiabckyto
KYIOJIbHBIE CTPYKTYpPBI. Ha ceficMoreonoruyeckom pazpese 3eMHOU KOPBI M0
nuHun Horalick-Caroso [154, 179] on 4eTKO MpOCHEXUBAECTCS 10 BepXHEH
MAHTHH, 4TO (PUKCUPYETCS 110 CMELICHUIO IpaHuilkl MoxopoBuunda. B 3a-
[agHOM HanpaslieHun KopysibCko-/[pOHOBCKUH pa3ioM TPacCUpyeTCs 30HOU
THAPOTCOXUMUUECKUX aHOMaIWK, npoTarusatouieiics ot Kopynbckoro ky-
noJjia yepes MeueOunosckyro, KpacHonapnoBcekyo U OKTAOPbCKYIO CTPYK-
Typsl 1 nanee - B J1/1B.

ITerporcko-KpemeHckol pa3ioM B 0CaZ0UYHOMN TOILEC BBIPAKEH CEBEP-
HOM BETBbLIO MapbeBCKOrO HAABUIrA, OCIOXKHAIOMICH TepHOBCKYIO, KameH-
CKy10, CBsaToropckyro, CHHUBAKOBCKY0 M BOJIBEHKOBCKYIO KYIIOJbHBIC
CTPYKTYpbl. CornacHo reouzndyeckuM uccieaoBanusam [179], paszaom ume-
eT IIyOuHHbIM Xapaktep. B J{HenpoBcko-/loHeuko# BmaawHe OH, MO BCeH
BEPOSTHOCTH, MPOXOJMUT Uyepe3 AJEKCeeBCKY10 U KpecTuieHckyo OpaxuaH-
TUKJIMHAJIH,
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IOxnee, uyepe3 bensenckyto, Kermuesckyro, BepxHe-JlaHHOBCKYIO H
MapbsaHOBCKYIO CTPYKTYPBL, OT [leTposckoro kynona Ha 3anan, B JIJIB npo-
TATUBAETCS, MO-BUAMMOMY, €UIC OJMH Pa3ioM [§], KOTOPBIM IOKa reosioru-
YECKHM HE KapTHUPYECTC.

KpacHOIOHCKUI HAJBUT, MPOCTHUPAIOIINNACS HA BOCTOKE TEPPHTOPUHU
rmapauienbHo OCeBOMy Pa3jioMy M CEKYUIUHI 3eMHYI0 KOPY C aMILTATYA0M 110
1-3 kM, umeer rioyOunHoe 3anoxenue. Ha mpodumie 1'C3 on gocruraer
BepxHel MaHTUU. B paiione r. CraxaHoBa pa3ioM IepecekaeTcs ¢ Aamas-
HBIM HaJIBUIOM, TAKXKE AOXOIALIMM 10 rpaHuibl Moxo [179]. O6a onn 06-
pasyroT eAMHYIO 30HY, NPOTATUBAKIIYIOCA B baxMyTCKOM KOTJIOBHHE JIO Ce-
BEPHOTO Kpblia IlepBoMalicKON anTUKITMHAIIH.

Pasznombl cyOMepuanoHaIbHOTO HANPABJICHUS, Aelsiine JIHenpoBCKo-
JIOHELIKUI aBJIAKOreH Ha OTJe/IbHble MeradiIoKH, ropasjio XyKe Mpocie-
KUBAIOTCY B 0caoyHOM Tomuie. Cpelu BBIICIIEMBIX Pa3TUYHbIMU HCCIIe-
J0OBATCISIMHU CTPYKTYP TaKOr0 poaa, OCTAHOBHUMCS Ha Hau0oJee 3HAYUMBIX,
ONPCACISIOINX KaK [IPUHIHATIBI TEKTOHUYECKOTO PalOHUPOBAHUST TEPPUTO-
puHY, TaK U €€ reoJ0ro-ruAPOre0IOTHYECKUE OCOOEHHOCTH.

Kpusoposxkcko-I1anoBckuii r1yOMHHBIN pa3iioM, KaK yKe OTMEUasoCh,
SBJIACTCS BBIPAKEHUEM B 0CaA04YHON Toame MaHryccko-1' YOKMHCKOHN 30HbI
pasioMoB, oTacnsatomel 3amnanHo-/louenkuit 6ok (rpaden) or AJIB u Boa-
YAHCKOTO BBICTYNA YKPAaMHCKOro 1MTa. PasnoMm umeer KpyToe BOCTOYHOE
nageHue (60-80°) ¢ aMIIuTy 10M CMEIIEHUS MMOBEPXHOCTH (PyHIaMeHTa 10 2
kM [20] n ¢ukcupyercst no cmeuiennto rpanuil Konpama 1 Moxoposuunya
[59, 179].

Jlonenxko-Kaauerckas 30Ha pa3noMoB, wWid "moBHas" 30HA, sIBJISETCS
OTPpAKCHUEM B 0caJo4HOM Toaue Bonnoaxcko-KazaHckol riayOMHHOM
CIPYKTYPHI [56], orpanuuuBaroniei 3amaaHo-/lonenkuil rpadeH ¢ BOCTOKA.
K Hell nmpuypodeHbsl MHOIOUYHUCIIEHHBIC pa3pbiBHBIC HapymieHUs (Dpaniys-
ckuil, LlenTpanbHblil, ["'OpnOBCKUI HAABUTM) M AHTHUKIMHATBHBIC CKJIAIKU
(Betkosckas, ['opiosckas, fcunoBckas u nap.). B mpenenax ee BausHuns
[IPOVCXOIUT UCKPUBJIEHUE OCEH CKIAJ0K, BO3/IbIMAHUE TTOBEPXHOCTH Pelibe-
(a 1 HaOIIO1AK0TCST AHOMAJIMM CHITHI TSDKECTH [56, 59]

Eranunk-POBEHBKOBCKHUIM paziioM, NpOTITHBAETCS mapasieabHo Jlo-
Heuko-Kanuesckomy, HO BocTouHee rmocneaHero. Cormacno ganuniM ['C3 on
(GuKcupyeTcs no cmemeHuto GyHaaMeHTa B IpaHuiibl MOX0 ¢ aMITIUTY A0H B
1,5-2 km [20].

[ToMMMO yKa3aHHBIX 30H pasjioMOB CyOMEpHJIMOHAILHOIO HalpaBlie-
HUsI, HEKOTOPBIMU HCCaexoBarensiMu BoiaeisieTes KepueHncko-CraBsHekas
30Ha TNIyOMHHBIX pa3ioMoB [32], KOTOpas MMeeT TpaHCpEerHOHAIBLHBINA Xa-

!
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paktep, paccekas CKU(CKYyrO TUIUTY, YKpauHCKWU AT, JIHENpPOBCKO-
Jloneukuit apiakoreH u BopoHEKCKUN KpUCTALINYECKU MaccuB. B mmpu-
Hy OHa npocrtupaercs oT KpuBoposxcko-I1aBiioBckoro paziomMa - Ha 3anajie
10  HOro-BOCTOYHOro  3aMmblKanust  CiaBsHCKOW U JIpY’KKOBCKO-
KOHCTAaHTHUHOBCKOM CTPYKTYpP - HA BOCTOKE. BO3MOXKHO, UTO UMEHHO C 2TOU
30HOHN CBA3aHO (POPMMUPOBAHME LIETOTO Psia THAPOr€OXMMHYECKUX aHOMa-
JIMI B CUHKJIMHAJIBHBIX TPOrudax baxmyTcKoW KOTTOBUHBI.

C 1iIyOMHHBIMK pa3jioMaMu OMpPEAENICHHbIX HaNpapjicHUN CBs3aHa He
TOJILKO TWIPOrCOXMMUYECKAsA 30HATBHOCTb, HO W PA3JIMYHBIE THUIIBI MUHC-
panu3auuu, CKOIUJIEHUsl YIJIEBOJAOPOIOB, MPOSIBICHUS MUHEPAIbHBIX U IMPO-
MBIIUIEHHBIX  BOA. [loaTOMYy perienne Bompoca © MPOCTPAHCTBEHHO-
BO3PACTHOM COOTHOLIEHWH 3TUX Pa3JIOMOB MMEeT NMPUHIHUMUAILHOE 3HAYC-
HUE.

Hanbonee ydenutensHo ykazaHHag mpoOjema peuaiach JTOHEUKUMU
reojioramu. Huke npuBeaeHBI BBIBOAbl, OCHOBAHHBIE HA MaTtepHaiax U3yue-
nus Jloneukoro nporvba u "mepexoaHon 30HBI" (CEBEpO-3amaIHbIX OKpauH
JlonOacca - no B. TlonoBy), KoTopble B paBHOW Mepe CIPABE/UIMBBLI U J1Jisl
JIHEenpoBCKO-JIOHEKOW BIIA/IUHBI.

B Hacrosiee BpeMst U3BECTHBI TPU OCHOBHBIC TOUKM 3PEHUS HA 1OCJIC-
JIOBATEABLHOCTL 00PA30BaAHMS M HBOJIIOLMIO TIIYOUHHBIX Pa3IoMOB [loHENKo-
ro nporu0a (BKJIOYas U €ro ''ceBepo-3araanbie okpannsl"). [To mipeacrasiie-
Husim [1.M. CremanoBa u M.A. MaiinanoBuua [165, 166, 254| 3anoxeHue u
pasBUTUE PA3JIOMOB CyOMEPUIMOHATILHOTO M CEBEPO-3AMAJHOT0 HampaBJic-
HUU rporcxonuno oxHospeMenHo. MUJL. Jlepenwren u JL.II. Hecrepenko
[157] BbICKA3BIBAIM MHEHHUE O TOM, YTO CyOMepUAHMOHANIbHBIE Pa3TOMBI IO
OTHOLICHUIO K Pa3/IOMaM CEBEPO-3aIaIHOrO MPOCTUPAHUSI SBISIIOTCS 00J1ee
MOJI0ABIMA. OIHAKO MOJaB/siroIEe O0JIBIIMHCTBO MccieaoBareiei [20, 25,
32, 254, 259, 266 u ap.| OpUILIA K BBIBOAY O 00JIe€ APEBHEM 3aJ0KEHUU
MOTIEPEYUHBIX, CYOMEpUIMOHANBHBIX Pa3loMOB. MIMEHHO TakoW B3I pas-
JenseTcs U apTopoMm. Ha ux 10keMOpHICKOE, BO3MOKHO, - PAaHHEIIPOTEPO-
30MCKOE 3a710KEHUE YKA3BIBAET HE TOJILKO PE3YJIbTAThl IJTyOUHHOTO CECeMO-
30HAMPOBaHUA [266], HO W COBMAACHUE IIPOCTUPAHUS CYOMEPUIMOHAIBHbIX
pPas3IOMOB C OPUEHTUPOBKONW TIOKEMOPUHCKUX CTPYKTYP YKPAUHCKOIO LIATA
1 BOPOHEKCKOIro KpUCTAITMYECKOTO MACCHUBA. -

3a/I0KEHUE PA3JIOMOB CEBEPO-3aMajHOTO, "TOHEUKOT0'" HaIlpaBIeHHs
MPOU30LUII0, BUJIUMO, B JIEBOHE. SIBISASCh HATOKEHHBIMU MO OTHOIICHHUIO K
MOTIEPEYHBIM pa3jI0oMaM, OHM €HIE CO CPeIHE-MO3/IHE/ICBOHCKOTO BPEMCHHU
proOpeTarnT TOMUHUPYIOLIEE 3HAYEHHUE B I'COJIOTMUECKOM Pa3BUTUM IPO-
ruda. C HUMH, B OCHOBHOM, CBsI3aHa U TUPOTEPMaJIbHAS PYIHAS MUHEPAIIH-
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3alys B 1IOPOAAX pasjuyHOro Bo3pacta (HUKHTOBCKOE PTYTHOE MECTOPOK-
JICHHUE, PYAONpOABICHUsA JIpyKKOBCKO-KOHCTAHTHHOBCKON aHTUKIIMHAIH,
CnaBsHckoro m benserckoro xynomno, llokposo-KupeeBckoro ropcra u
Jp.), TEOTEPMUUYECKHE (B TOM YHCIE MMAPOTEPMUIECCKUEC) aHOMAJINH, & TAKIKE
Ovarv pasrpysku BOA I1yOOKHX TOPHU30HTOB, 00OTAMIEHHBIX MHUKPO3IJIEMEH-
TaMi W razamu. B Hacrosuiee BpeMs B 30Hax riyOMHHBIX Pa3IOMOB CEBEPO-
3aMa/IHOrO HaNpAaBJIEHUS 110 JAHHBIM FeOPU3NUECKUX CheMOK (DUKCHPYIOTCSI
HOBEMIINE M COBPEMEHHBLIE TCKTOHMYECKME JIBWKEHUS pazIM4YHON Harpas-
JICHHOCTH. Bce 5TO CBUAETEILCTBYET O HOCTOSTHHOM TOIHOBICHUHN, "KU3HU"
ATUX PaA3JIOMOB B TEYEHUE BCETO MEPUO/IA UX CYIIIECTBOBAHMSL.

Takum oOpaszom, TryOUMHHBIE PA3IOMBI CEBEPO-3aIaHOTO [POCTHU-
paHus, SABJISSACHE OTHOCUTEIBHO MOJIOJBIMHM, UIPAIM U MPOJOJIKAIOT UIPaTh
0oJiee BXKHYIO POJIb B 3BOJIONUHN TUAPOChEPDI, BKIOUas GOpPMUPOBAHUE €e
IeOXUMHYECKHUX 0COOCHHOCTEH, 00pa3oBaHue ruaApOTepPMaTbHON MUHEpPaI-
3allUU U pa3pyLICHUE MECTOPOKACHUM MONE3HBIX NCKOTIAEMBIX.

B /Inenposcko-/{oHeKoM aBiakoreHe riMKaTUBHAS TEKTOHUKA I1PE/-
CTaBJIeHa pa3sHOOOpa3HBIMU (OpMaMHU, paCIPEAeICHUE KOTOPLIX B pa3/idy-
HbIX YacTsX PErroHa OIpPENCIAeTCS OCOOCHHOCTIMM MX IEOTOTHYECKOIO
pPa3BUTHSIL.

Cpenn ckiagyateix CTpyKTYp JloHerkoro mporuda OCHOBHBIMH SB-
JSIIOTCA JIMHEWHBIe cknanku. HanGonee kpynuoie u3 Hux: I'maBnas, KyiiObi-
mescko-Heeseraesckas, HaronbHo-Tapacosckas, KosmakoBcko-3amuanos-
cKad, 3yeBckas M UepHyxuHCKas aHTHKIUHAIMM, YucTaxoBo-CHEKHIHCKAS,
[lTaxtuncko-Hecperaeckas, bokoBo-Xpycraabckas — cuHkauHamud. Ha
KPBIIbAX MPOruda pa3BUThbl MEJIKME CKIIAJKH, OTpa)karoliue OI0KOBbIM Xa-
paktep cxioHoB YKII[ w Boponexckoro maccmBa. Cxmagyatocts [o-
HELKOTO IMporuda MMeeT YETKO BBLIPAKEHHYIO 3amagHO-CeBepo-3aragaHyio
("noneukyr") opueHTUPOBKY (puc. 1.1), coBmagalouyo ¢ HarnpapleHHEM
PErMOHAILHBIX TITYOUHHBIX PA3TIOMOB.

B 3amanno-/lonenkom rpadene (repexoaHoi 30He Meky JloHenkum
nporudom n JJIB) cknaxuatocts no GopmMaMm M IMPOCTPAHCTBECHHOM OPUCH-
TUPOBKE BECHMA PAa3HOOOpa3Ha, YTO OTPAKACT MPOMEKYTOUHOE MOJIOKECHHUE
3TOTO PEruoHa MEXKAY JABYMS BHYTPEHHUMHU MEracTPYKTypaMy aBjakoreHa.
OCHOBHBIMHU COCTaBISIFOIIMMU TpabeHa sBisiroTest baxmyTtekas u Kanbmuyc-
Topelkas KOTJIOBUHBI, B KOTOPBIX Pa3BUThI OTHOCUTEIILHO KPYITHBIE JTUHEH-
Hble ckaadky (pyxkoscko-KoHcTtanTuHoBckas, ApTteMoBckas, OuepeTuH-
ckas, JIponosckas antuxkiauHany, Kpamartopckas, Hacos-Spckas, Cstorop-
CKasl CHHKJIMHAJIN).
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Jluenposcko-JloHelkas BriaamHa OTJIMYaeTcs OoNee CIIOKOMHBIM Xa-
PaKTEpOM  IIJIMKATUBHOW  TEKTOHUKM. 37eCh INpeo0aajaroT  COJSHO-
KYITOJIbHBIE CTPYKTYPBI, MPOTArMBAIOIIMECS BJOJb 30H PErMOHATLHBIX pa3-
JIOMOB CE€BEPO-3aITAHOTO HAMpaBJICHUs. B MeKKYIHOJIbHBIX HpOCTpaHCTBaX
00pa3oBaINCh CUHKJIMHAIIN, BIAJIUHBI U KOTJIOBUHBI.

Maemamuszm u eyikanuzm

B ucropuu pazsutus [[Henpocko-JoHENKOro aBrakoreHa BhIIesieTcs
TPU DTalla MarMaTU4eCKOM JNEATENbHOCTH: AOCKIAaA4aThId, CKJIaj4aTbli WU
nocaecKmanyuareiid [36, 128].

IlepBslil 3Tanm OTHOCHUTCS KO BPEMEHHM 3apOKIeHUsT ApeBHEro pudra B
CpeaHeM-ITO3AHEM AeBOHE. It HEro xapakTepHO 00pa30BaHME IUEIOUHO-
OCHOBHBIX FradOPOUAHbBIX, 0a3aTbTOWIHBIX U MEJI0YHBIX (P (DY3UBOB, a TAKKE
anadazoB. Marmatuueckas JIeITeIbHOCTb OblIa CBsI3aHA B OCHOBHOM C 30-
Hamu KpaeBbixX (bapaHoBnucko-Actpaxanckoro u llpunsarcko-MaHbIYCKOro)
pa3jioMOB, M0 KOTOPHIM W3JIMBANKCH UICJIOYHO-YIBTPAOCHOBHAS, IIET0YHO-
OazanpronmHas, Tpaxuda3anbToBas M TOJNEUT-0a3a/ILTOBAST MArMbl. TO/IEUT-
0a3ambTOBBIE MHTPY3WH, MO-BUIUMOMY, UMEIM MECTO W B 30He OceBoro
pasnoma [128].

XapaxkTepHas 4epTa JIEBOHCKUX U3BCPIKEHUIM — HAKOIIICHWE OrPOMHBIX
TOJILLL MMUPOKJACTUYECKOro MaTepuaia u ObicTpas cMeHa (damui B pazpesax.
210, 10 MHeHUtO 3.M. Jlsmikesud u T.B. 3apbsanosoii (1977), ssisercsd cBu-
JAETCILCTBOM TOrO, YTO "...M3BEPKEHUS MPOUCXOIUIIM M3 allllapaToB IICH-
TpajJbHOrO THUIIA, KOTOPbIE HEPEAKO 00pa30BbIBAIM LEHOYKHA BJOJb TyOHH-
HbIX pa3iaomMoB". [10 UX npeacTaBiIeHUsIM — U3BEPIKEHHBIE MACChl, BK/IIOUas U
KOHCYHBIN MPOAYKT PACKPUCTALIA3ANUM — IIETIeN, HaKalJMBaJluCh BOJIM3H
BYJIKAHWYCCKUX MMOCTPOEK. B NEBOHCKUX OTIIOKEHHUSIX COXPAHUIIUCH OCTATKH
BYJIKAHU4ECKUX armapaTtos (cc. Hukonaerka, HoBoTpounnkoe u np.) [154],
4TO YKa3bIBACT HA CIPABEILIMBOCTb TAKOTO NpeAnonoxenus. Ilpu sTom mar-
Ma, PACTEKAOWIAsACAd 110 PAa3pbIBHBIM HAPYIUEHUSM, BHEAPSIACh BO BMe-
iaroume mopoasl, 00pasys B HUX MJIACTOBBIC 3aJekHM W Jalku. M3peprken-
HbIC MOPOJblI MEPBOrO dTAala MarMaru3Ma XapaKTepU3YIOTCs 00OrameHHO-
CTBIO JKEJIC30M, THTAHOM, HUKEJIEM, XPOMOM, KOOATHTOM.

Bropoii atan MarmaTuama rnpuxoauiIcs Ha KOHell aje030s U OLIT CBsl-
3aH ¢ (POPMHUPOBAHMEM OCHOBHBIX CKJIAAUATHIX IUCIOKALMI PErHoHa (3aaib-
cKas u ndanblickas Gpasbl FepLUHCKOro TEKTOreHes3a). B TeueHue 3Toro jra-
ma oOpa3OBLIBATUCH LIEIOYHO-0a3aJIbTOMIHBIA U aHIe3UT-TPAXUAHIC3UTO-
BBIM KOMITJIEKCBI U3BEPXKCHHBIX Mopol. B Jlonenxom mporude mopoibl KOM-
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ruieKkca 00pasyroT JalKu, IITOKU U MEXKIUIACTOBBIC MHTPY3UH, KOTOPHIE 3a-
JIETAIOT CPEIN KAMEHHOYTOJIbHBIX OTIIOKEHUI.

B JInenposcko-/loHenkoi BriaiMue, a Takke B "mepexoaHoi 30He" co
CKJIa{YaTbIM JTAllOM MarmMaTu3Ma CBSI3aH COJITHOW AUanupu3M, KOTOPBIHA
COMPOBOKIANICA BBIHOCOM 00JIOMKOB M I'7IbIO Juaba30B B KEMPOKU COJISIHBIX
IITOKOB. ADCOITFOTHBIN BO3PACT U3BEPIKEHHBIX MOPOI U3 COJITHOKYMOILHBIX
CTPYKTYP, OIPEAEIECHHbBIA KATUH-aprOHOBLIM METOJOM, cocTaBasieT 313+13
— 414+14 mun. et [128], 9TO COOTBETCTBYET BPEMEHU MPOSBICHUS TEBOH-
CKOro ByJKaHu3Ma. B mpesenax TEppUTOPUM HCCIETOBAHUM OpeKurs nz-
BEPIKEHHBIX ITOPOJ BeTpeueHa Ha AnamoBckoi, Kopyabsckoit, TleTpoBckoi,
bensesckoii, KpacHomapiioBckoif 1 HEKOTOPBIX ApYyrux crpykrypax. Crie-
IA(PUYIECKOH FeOXMMHUYECKON 0COOCHHOCTBIO U3BEPKEHHBIX ITOPOJ BTOPOTO
dTalla MarMaTu3Ma SBJIAETCA MOBBIMIEHHOE COJACPKAHUE KaIusl, Marnus, TH-
TaHa, UPKOHUA, HUOOUS, PYOUIUs U PeJKUX 3eMelb. B TO e BpeMs, B HUX
OTMEYEHO YMEHBIICHUE, M0 CPABHEHUIO C MOPOJAAMU MPEIbLIYIIETO JTara,
COJIEPKAHUM PJIEMEHTOB TPYIIIbI xKene3a [154].

Tpetnit sTan MarMatnyeckoil AeATebHOCTH, MPOUCXO/IALICH B YCIIO-
BUSX aKTUBU3ALMH KOHCOJIMAUPOBABLIECHCS CKIAAYATOCTH, Hauboyee Ipea-
CTABUTEJILHO BBIPOKEH MUYCCKUM KOMILUIEKCOM JIAaMITPO(MUPOB, KOTOPBIN
OTHOCUTCS K IIEN0YHO-0a3anbTOBOMY TUIY. OH CJ0K€H aBTMTOBBLIMM IOP-
(GupuTamMu, KaMITOHUTAMHU, MOHYMKHTAMU, nuadazamu, rabopo-auadazamu,
MUKPUTOBLIMU MOppupuTaMu. Bo3pact 3TUX MOpoad, ONpeaeeHHBIN Kalnii-
aprOHOBLIM METOJI0M, cocTaBisteT 160+12 maH. net [154], yTto mo3Bosser
OTHECTH UX K 0AHOM U3 kummepuickux ("aonenxux" — no C. byOHOBY) (a3

(J;=K,). C oTUM MEPHOAOM CBA3aHO 3aTyXaHUE CKJIAI4aToCTd ¥ 0Opa3zoBa-

HUE PA3IOMOB, [10 KOTOPBIM B 3¢MHYIO KOPY MPOHUKAJIM 111€]104YHO-OCHOBHbBIE
Marmbi.

Ilpu paccmorpennn  ocobenHocTed  mMarmatusma  J[HEMPOBCKO-
JloHenkoro naneopudra, Helb3s HE OTMETHTH MPOCTPAHCTBEHHONH M Bpe-
MEHHOM CBSI3U MEXKIY WU3BEPKCHHBIMU M TAJIOTEHHBIMH TOPOJAMM, CBSI3H,
KOTOpast XapakTepHa /Uil OONBIINMHCTBA KOHTMHEHTAJIbHBIX PU(TOB U aBia-
xKorenos mupa [39, 184]. JleficTBUTENBHO, COJIEHAKOIIJIEHUE B maieopudre
IIPOMCXOAMIIO B ABA JTalla - B CPEAHEM-II03/IHEM JAEBOHE M B PAHHEH MEPMH.
B 510 ke Bpems oTMeuanuch M HauOOJLINHE BCIBIIIKKA MarMaTu3Ma, Mpu-
YPOUYEHHBIE, ¢ OAHOW CTOPOHBI, K OPETOHCKOM, a, ¢ JAPYro# - K 3aanbCKON U
nQansLcKoi pazaM TekTorenesa. B AEBOHCKUX M MEPMCKHUX Te0JIOrMYECKUX
pa3pe3ax psjia COJSHOKYIIONBHBIX CTPYKTYp /1B oTMeEueHo Kak B3amMHOE
(panmanbHOE 3aMELIEHUE TIACTOB COMM M M3BEPIKEHHBIX IIOPO, TaK U 3aMe-
LIeHHE TUIaruokaasa anadaszoB rajuToM, TUIICOM W aHTUApUTOM [164]. Yun-
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ThIBAsA, YTO HACHIUIEHHBIE HATPUEM U KaJIUCM IIENOUYHBIE IOCTMarMaTuyde-
CKUE pacTBOPBI OOBIMHO COAEPXk AT M CBOOOAHBIN Xnop [55, 335, 369], oun
MOTJIA CTaThb OCHOBOHN (hOPMHUPOBAHMS XJIOPUAHO-HATPUEBBIX paccoios. Ilo-
CJIEHUE, TIOCTYMAs B PA30TPETYIO CTPYKTYPY pudTa, OBICTPO HUCIAPSIUCH C
oOpa3zoBaHWEM KaMEHHOM U kanuitHoW coned. MiMeHHO Oraronapsi BbiCOKOM
TEMIIEpAType JIOXKa pudTa B A€BOHE U Nporuda B NECPMU, COXPAHSIBIIEICS B
TE€YECHWE MUIJIMOHOB JIET, MOIJIA, IO MHEHHMIO aBTOPA, NPOUCXOIUTL HHTCH-
CUBHAs Ca/Ka YUCTOH, IMOYTH JIMIIEHHOW TEPPUTEHHBIX YACTHUI], & TAKIKE
cjaen0B (GayHel U GJIOpsI, comu. [10-BUANMOMY, YKa3aHHbIEe HPOLECCHI IIPO-
UCXOAWIIM B MOpPCKOM OacceliHe. OnHaKo, BbICKa3aHHAs TOYKA 3PEHHS -
JMIIBL MPEATIOJIOKEHUE O BO3MOKHOM MEXaHU3ME COJIeHaKOrIeHus. Hemnpo-
CTOH BOIIPOC O MEHE3UCE MOLUHBIX TOJII[ CONM B PUPTOTECHHBIX CTPYKTypax
CLIE OKUIAET MPAaBUILHOTO OTBETA.

1.2. OcHOBHBIE YePThl METALJIOI€HUU H I'eOXHMHUH

JlHenpoBcKo-IoHeKMi aBIaKOTeH SBISETCS OJAHOM W3 BaKHEHILMX
MeTajuloreHnyeckux obnacret Bocrouno-EBponeiickoii muatdopmbl. Pas-
MEUICHUC PYIHON MUHEPATU3ALUMU KOHTPOIUPYETCA 3/1€CH OATOKUBY ITUMU
rJ1yOMHHBIMH Pa3JIOMaMH, B COOTBETCTBUM C HANPABICHHUEM KOTOPBIX Bbljie-
JSIIOTCSL PYNOHOCHBIE 30HBI. Oc000€ 3HAYEHHE PU DTOM UMECIOT y3IIbl Iepe-
CCUCHMS PA3]IOMOB Pa3/IMYHBIX HAIIPABIEHUN, B KOTOPBIX OOBIUHO paciiojia-
raroTcst Handosaee KPYIHbIE DHAOI'€HHBIE MECTOPOKACHHS U PY/IONPOSBIIC-
HU.

OpyzneneHue  MpeicTaBIeHO, B OCHOBHOM, THJIPOTEPMANIBLHO-
METACOMATUYECKHUM, THAPOTEPMAJIbHBIM W CEAMMEHTOICHHbLIM TI'e€HeTHYe-
CKUMU THUIIAMU, CPEAN KOTOPBIX BBIIEIAECTCS HECKOILKO PYAHBIX (POpPMAaIINiA.

K 1epBO# U3 reHETHYECKUX IPYIIT OTHOCHTCS (hopMaLus Py AOHOCHBIX
ckapHoB. OHa m3BecTHa B 30He cowieHeHus JloHenkoro mporuda ¢ [pu-
azoBckuM maccusoM YKIII, rae ckapHUpOBaHUIO NTOABEPIKEHBI MTOPO/IbI Kap-
OOHATHON TOJNIIM HWKHETO KapOOoHa, KOTOPbie KOHTPOIUPYIOTCS pa3-
puIBHBIMU CTpYKTYpamu [OxHO-JloHeUKON 30HBI pa3iioMoB. CKapHbI HUMCIOT
JKEI1€30-MEJHO-KOOANBTOBYIO CIEHUAIM3ALNIO U TIPE/ICTABIICHB MUHEpaJiu-
3allMeH Mar"HeTuTa, IeMaTuTa, XalbKoNupuTa, OOpHUTA, XaIbKO3WHA, MO-
nudaeHuTa, KoOalbTOHOCHOTO TIUPUTA, rajieHuTa, (Guroopura [316].

['opaszno wmpe npencrapieHbl MECTOPOKACHUSE THAPOTEPMAILHOTO re-
HE3MCa, UTParOIUMe OCHOBHYIO POJIb B METAIOTEHUU peruoHa. Cpenn HuX,
Oe3yC/IOBHO, BEAyLIEe MECTO MPUHAUICKHUT PTYTHOH pyaHON (hopMaLuu, B
KOTOPOW BBIICIIIOTCA KBAPI-AHTUMOHUT-KUHOBAPHBIN (HukuTOBCKOC Py iI-
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HOE II0JIe), JUKKUT-KapOoHaT-kuHOBapHbBIA  (JlpyxkoBcko-KoHncTtanTu-
HOBCKOC PYAONPOSBIICHUE) U KapOOHAT-KUHOBApHBIA (JloKydaeBcKoe pyo-
NposIBJACHUE) TUIIBI [515].

3010TO-Cyibuanas (Gopmanms, pa3BuTas B Tpenenax HarosbHoro
pyaunoro mnouss, copmupoBanack Ha nepecedenun LlenTpanbHo-JloHEUKOrO
1 Enanuuk-POBEHBKOBCKOTO IIyOMHHBIX Pa3ioMOB, rje 00pazoBajaucCh 30-
NOTO-CYNb(PUAHBIE Y MNOAUMETALTHIECKHE pyaonposeienus. OCHOBHLIMU
pyaHBIMM MUHEpAJIAMU dTON (OpMaLMU, TTIOMUMO 30J10Ta, SBJSIOTCS cdalie-
pyT, raneHuT, OJCKIbIE pyaAbl. XapaKTepHO NPUCYTCTBUE TTUPUTA, apCEHOITH-
pHUTa, TUAPOCIIO, aHKEpUTA, KBapla, nondaccura, Kansuura [316].

PryTHO-noIMMeTanmyeckast pyiHas (popMauus Irpe/cTaBieHa OUTym-
HO-KapOOHAT-KUHOBAPHBIM U KapOoHAT-TaJeHUT-CPaTePUTOBLIM MUHEPAIIb-
HBIMW THIIAMH U IPUYPOUCHA K KYIOJIBHBIM CTpYKTYpaMm CeBepo-3amaaHoro
Hounbacca u JI/IB, pacnofoKeHHbIM BAOIL CYOLIMPOTHLIX pa3ioMoB (bemns-
eBckas, CrnassHckas, Kopyiibckas u Apyrue CTpyKTyphl).

IHonumerannuueckas pyaHas (Gopmaius, KoTopas XapaKTepu3yercs
HAJIMYMEM  IBYX MHHEDPAIBHBIX TUIIOB:  KBapil-kapOOHAT-MIOIMMETAll-
JTMYCCKOI'0 M KBapI-XJIOPUT-aHKEPUT-IIOIUMETAIUIMYECKOro pa3BuTta B Ha-
TOJBHOM PYJIHOM Yy3Jle, B 30He couneHeHus Jloneuxkoro rporuda c Ilpm-
azoBckuM maccuBoM YKII u Ha CeBepHON aHTHKIIMHAIM. YYacTKU MUHEpa-
JM3alMKd KOHTPOJIMPYIOTCS cooTBeTCTBeHHO [lentpanbro-/loHenknm, HOx-
Ho-/loneukum n Cepepo-JloHeukum paznomaMu. EcTh ykazaHus Ha HaaIu4ue
OpYJICHCHMST STOM (opManMd W B 30HE TIyOMHHOro MyUIKETOBCKO-
llepenanoBckoro paziaoma [215].

DroopuroBas (popmallus MpeaAcTaBiIeHa TpeMs MUHEpaIbHLIMU THIIA-
MU: KapOOHATHO - (II0JIEBOIUITATOBO) - (DIIOOPUTOBBIM, KallbLUT-PIIHOOPH-
TOBBIM U KBapL-(aroopuToBbIM. lepBbiii 13 HUX xapaktepeH s [Tokposo-
KupeeBeKoro MecToposk/IeHust (ProoprTa, pactooKeHHOr0 B y3/e nepece-
genus [Oxno-/lonenkoro n Enandnk-PoBeHBKOBCKOro riyOMHHBIX pasiio-
MOB. [ TaBHBIMU MUHEpaANaMU SIBISIIOTCS (DJIFOOPUT, KAlILIUT, A0JOMHUT U I10-
aeBple WIMAarhl. [ToMMMO HUX BCTPEYAIOTCS CEPULIAT, KBapIl, XJIOPUT, HE-
(GenmuH 1 HekoTopeie Apyrue MuHepansl [178]. Kanpuur-Gharooputossii THII
PYAHOW MHUHEpaau3auMyd pa3BUT Kak B 30He HOxHO-JloHEHKOro KpaeBoro
pasnoma (Bkirouas u [lokpoBo-KupeeBckoe MecTopokaeHHE), TaK U B 30HE
Cesepo-JloHeukoro kpaeBoro pazjioma. B mocnennem ciyyae opy/ieHenue
MPUYPOUYCHO K U3BECTHSAKAM CBUTHI C, B CEBEPHOM 30HE MEJIKOW CKJIaadaTo-
cti. DroopuT OOBIMHO BCTpEYaeTCs 3[eCh BMECTe ¢ JAUKKuTOM. KBapu-
(pIIIOOPUTOBBIN TUIT OpYACHEHUS CHOPMUPOBATICS MTPU (HITIOOPUTH3AIMN KPH-
CTAJVIMYECKUX TTOPOJ.

26



lloMnmoO yKa3zaHHbBIX, B pETHOHE TOJIYUYUIN PA3BUTHE U JIPYTUE PYIHBIE
(GopMauuu ruApoTEPMAILHOTO TeHe3uca. Cpe/id HUX BBIACISIOTCS: CYypbMsi-
Has, OapuroBas, OuTyMm-kapOoHat-cynbbuHas [316].

K uueny cearMMeHTOreHHbIX (CO 3HAYUTEALHON J0JIeH YCIIOBHOCTH)
MOJKHO OTHECTH (HOPMALMIO MEAUCTBIX MECYAHWKOB HUIKHEH IepMH, Hau-
Oosiee MOJIHO TPEACTABICHHYIO B baxMyTCKOM M 3HAYUTENILHO MEHBIIE - B
Kanemuyc-Topeukoit kornosunax [loubacca. O renesuce pyaHoil Mu-
Hepaau3aly dToM (opMaluK HET YETKOTO MPEJCTABICHUS, MOCKOILKY O
HU MCCJIETOBATENN OTHOCAT UX K THAPOTEPMAIbHBIM, a APYrUe - K 0Caj04-
HbIM oOpaszosaHusaM [153, 155]. Ckopee Bcero - reresuc (Gpopmamuu Meiu-
CTBIX IICCYAHUKOB SABJIAETCA TMAPOTEPMATIbHO-0CATOYHBIM. [1pu 3TOM Menn-
COJIepIKAIIME PACTBOPBI IIOCTY AN MO Pa3pbiBHBIM CTpyKTypam [Ipurnsarcko-
MaHBIYCKOr0 pErMOHaNBHOTO paszaoMa (ANMasHbli u  MYIIKETOBCKO-
IlepcuanoBckuii HAABUIM) W, 1NOMAAast B MENKOBOIHBIM I103AHENCPMCKHIA
MOPCKOM OacCelH, Tepsuli Meb M COMYTCTBYIOIINE YJIEMEHTHI Ha CEPOBOI0-
POIHOM reOXuMUUICCKOM Oaphepe [286].

3a MCKIIIOUEHUEM I10CIIEHEH, BCe YKa3zaHHbIC pyJjaHbIe (OpMalnu pe-
TMOHA OYEHb YETKO KOHTPOIUPYIOTCA PA3PBIBHBIMU M AHTHUKJIMHAILHBIMU
TEKTOHUYCCKUMHU CTPYKTYpaMH, oOpasys /MO0 JMHEHHO BBITSHYTHIC PY-
JOHOCHBIE (METAIJIOTEHUYECKUE) 30HBI, TUO0 M30METPHUHLIE V3JIbl (B Mec-
Tax B3aUMHOT'O [TEpECeUeHMs Pa3ioMOB).

Pynuble hopmanuu peruona noauxpoHHbl. @OPMUPOBAHUE HUX CBSI3AHO
C ePUMHCKUM U KUMMEPUICKUM TEKTOHUYECKUMHU dTaraMu. [lpuuem me3o-
KallHO30MCKasA TCKTOHMYECKAas aKTWBHU3ALMS BhI3Baja oOpazoBaHue Hanbo-
€€ KPYMHLIX TUAPOTEPMATbHBIX PYIHBIX (hOpMaLMi: PTYTHOMH, 30710TO-
PTYTHOM, PTYTHO-MOJUMETAIIHYCCKON u Qurooputosoit [179, 195, 221].
IT0, I0-BUAUMOMY, ObLJIO CBA3aHO C IPOHUKHOBEHHMEM Ha CTAAMM 3aTyXaHus
mMarmMaruszMa Haubosee JIeTyYrX NPOAYKTOB Jierazallii MaHTUH K [TOBEPXHO-
cru [195, 221]. B pesyabTare, moMuMo pyaHOTO MHHEpaaooOpa3oBaHus,
POUCXOAUIO (POPMUPOBAHNE TCOXUMUICCKIX aHOMAJIMI B MOPOAAX U MOJ-
3EMHBIX BOJIAX.

BOJIBIIMHCTBO TEOXMMUYECKUX aHOMAJMK pa3IMUHLIX THIIOB HMMEET
MHOTOKOMIIOHEHTHBIN cocTaB. HabmroaaeTcs HamokeHUue ruaporeoXuMugec-
KHX, aTMOI€OXUMHUUYCCKUX U OMOr€OXUMUUYECKUX aHOMAIHWNM Ha JIUTOT€OXM-
mugeckue. Popma reOXMMHUYECKNX aHOMAIMI OOBIUHO OTPaKaeT MPOCTUpa-
HUE 30H MUHEpAIM3ALUU B [1I0POIAX WM HAIPABJICHUE Pa3pbIBHBIX HAPYIIC-
HUH, TI0 KOTOPBIM I[IPOUCXOJIUT IMOCTYILIEHHE TIIyOMHHBIX (rronaos. Yarte
BCCTO aHOManuu (hOPMUPYIOTCA B MpEACiax aHTUKIMHAJIbHBIX CTPYKTYD H
00pasyloT 30HBIL, KOHTPOJMPYIOLIMECS PErHOHANbHBIMU TIYOMHHBIMU pas-
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aomamu. Kaknast u3 TakuxX 30H UMEET CBOIO I'€OXMMUYECKYIO CHEMalIn3a-
[UIO.

[ToMuMO HM3y4eHHMS POCTPAHCTBEHHOTO PACIOJIOKEHUS T'€OXUMUYEC-
KHUX aHOMAaJIMM U COCTABJICHUS Pa3/IMUHBIX JTUTO-, THAPO- U Ia30r€0XUMHYe-
CKMX KapT, B PErMOHE BBIIIOJHEHBI BaKHbIE TEPMOOAPOTCOXUMHUECKHUE U
MU30TOIHOTCOXUMHUUECKHME UCCIIEIOBAHMS, a TAK)KE pa3padoTaHbl TeOXUMHUYC-
CKME MOJCJIH MPOLECCOB 00pa3oBaHUsl BAKHEHUINNX THAPOTEPMAabHBIX Me-
cropoxaenuit [138, 218, 221, 289]. TlosyueHnslie B pe3yiabTaTe dTUX HCCIIE-
JOBAHUM JAHHbIE CBUJIETEJHCTBYIOT KAaK O T'€TEPOr€HHOCTH U MOJIUXPOHHO-
CTH UCTOYHUKOB XMMUYECKUX DJIIEMEHTOB M COCAUHEHNH, TaAK U O CIOKHOCTH
MIPOIIECCOB MACCOIEPEHOCA U MHUHEPAI000pa3oBanus, MPOTEKAIINX B HE-
apax Jloreukoro nmporuda u 1oro-soctounoit yactu J1J1B.

1.3. 'maporeosioruyeckue CTPyKTYpbl, BUABI KOJIJIEKTOPOB U
0COOCHHOCTH TMHAMHUKH MOA3€MHBIX BOJ

B npenenax Jlnenposcko-/loHenkoro aBnakorena copmMupoBaics o/1-
HOMMEHHBIN OacCeliH HamoOpHBLIX BOJ MEPBOr0 MOPsjKa, B KOTOPOM BO-
JOHOCHBIMH ABJIAIOTCH TECKU, TPEIIMHOBATBIE 11€CHAHUKH, al€BPOJIUTHI, U3-
BECTHAKU, MEPre/bHO-MEIOBbIE TOPOAbl. BojoynopHbie TOMIINA TPEACTAB-
JICHBI TTIMHAMM, apTWIJIMTAMHU U COJISIMU, HAaUOOJbIIee 3HAYeHHE U3 KOTOPHIX
UMEIOT PETMOHATBHO BBIAEPKAHHBIE HUIKHCTIEPMCKAS U BEPXHEICBOHCKAs
rajsoreusele popmanuu [134].

I'unporeosiorus Jlonbacca u roro-soctounoit vactu JIJIB yke 10BOJIb-
HO MOJpoOHO onucana [69]. Tem WM MHBIM €€ acleKTaM MOCBSIICHbLl MHO-
rounciieHsele Tpyasl [10, 70, 134, 171, 172 u ap.]. [loatomy B MoHOrpadpun
MPUBEIECHBI MWL HauboJee XapaKTEpPHBIE T'UAPOrcOJOIMUSCKHEe 0CO-
OEHHOCTH pervoHa.

B /Inenposcko-/loHennkoM BoOHaNopHOM OacCeiHe MOA3EMHBIC BO/IbI
COAEpKaTCd B Pa3/IMUHBIX THIPOrE€OIOTHUECKUX CTPYKTYpax (01 KOTOPBIMU
ABTOP [NOHUMACT TEKTOHUYECKH OTPAHUUYEHHBIE TCOJIOrMYCCKUE CTPYKTYPHI €
OJHOTHUITHBIMHU YCIOBUAMM 3aJEranusl, TUHAMUKH, (POPMHPOBAHUS PECYPCOB
1 cocTaBa NOA3EMHBIX BoJ). Hanbonee xapakTepHbIMU M3 HUX 71 OOJIbIICH
yacTu J{oHeuxkoro nporuda SBIAIOTCS MAaCCHUBBI IIACTOBO-TPCIIMHHBIX M
TPELIMHHBIX BOJ, a AN 3anaaHo-/loHeuxoro rpadena u J[JIB - manvie apte-
3uaHcKue 0accerHbl ractoBbix BoA [172]. Kak mpaBmito, 10KaabHbBIE THIPO-

PCOJIOTUYECKUE CTPYKTYPBI UMEIOT CBOM OOJIACTH MUTAHMS, TPAH3UTA M pa3-
rpy3ku [179, 243].
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I ' naporeosoruueckn packpoiThie MPOTOUYHBIE CTPYKTYPbI, KOTOPbIE OT-
JIUYAOTCST 3HAYUTEIBHONW 3POAUPOBAHHOCTHIO, TUIICOMETPUYECKU BBICOKUM
MONOKEHUEM TUIPOreOIOTMYECKUX PE3EPBYAPOB U, BCIEICTBUEC ITOr0, XO-
POLICH MPOMBITOCTBIO - XapaKTEPHbI I "OTKpBITOIo KapboHa" Jlonbdacca.

YacTu4HO pacKpbIThIE MNOJMYIPOTOUYHBIE CTPYKTYPHI 0O0pasyroTcs Ha
KPbUIBIX KPYIHBIX HPOTrMOOB M BHAJMH. JTO HAuOOJIEC YacTO BCTpEUalo-
[IUACS TUII ITPOMBIBAIOIINXCS CTPYKTYP B PAaCCMaTpUBACMOM PETHOHE, T10-
CKOJIbKY K HMM OTHOCHUTCSH M OOJNBUIMHCTBO MaJblX apTE3MaHCKUX Oacceii-
HOB, CPOPMUPOBABIIMXCSI B MEXKYTOJIBHBIX CUHKIMHAIAX 3armafHo-/loHel-
koro rpadena u JIJIB [24]. 3akpbiTble c1abONPOTOYHBIC CTPYKTYPBI CBONCT-
BEHHBI TJIyOOKMM, IPAKTUUYECKH HEMPOMBIBAIOILIMMCS YaCTSIM BIIAAUH U TIPO-
r'HOO0B, ITOTPYKEHHBIM HUKE YPOBHS MOPS.

[Tox3emHble BOJBI, HaXOAslIMEcss B TEX MM WHBIX THIAPOrEOIOry-
YECKUX CTPYKTypax COAEPKarcs B KOJICKTOPAX PAa3JU4HbIX BUIOB: JKUJIh-
HBIX, TPELIMHHBIX, KAPCTOBBIX, MMOPOBBIX U IJIACTOBBIX. KHIbHBIC KOJIIEK-
TOPBI PA3BUTHLI IPEUMYLIECTBEHHO B 30HAX OOBOJHEHHBIX PA3JIOMOB PErHOHA
(LlenTpanbHo-/lonenkoro, Cesepo-J/loneukoro, HOxno-/loneuxoro, Ko-
pyJbeko-ponosekoro, Myiukeroseko-IlepcuanoBckoro u fp.). JBrkenue
MOA3EMHBIX BOJ B HUX OCYIICCTBIAECTCA KAK CHU3Y BBEPX - I10J BO3ICHUCT-
BUEM ['HIPOCTATUYECKOr0 HAINoOpa, reOAMHAMUYECKUX HANPsKCHUH W 1aB-
NIeHNs TIIyOMHHBIX (DJIFOUIOB, TAK M CBEPXY BHMU3 — IMOJI ACHCTBHEM rpaBu-
TallHOHHBIX CHIL.

TpeuMHHBIE KOJNJAEKTOPBl UMEKOT TEKTOHOTEHHOE M OK30T€HHOE TIPo-
ucxoxkaeHue. OHM XapakTepHBI IS MaJe030MCKUX U METOBBIX BOJOHOCHbLIX
ToJiy OacceiHa. TeKTOHOTeHHBIC TPEIIMHBI PaCIPOCTPAHIIOTCS BriyOb 3¢M-
HOM KOPbI Ha COTHU U THICAYM MeTpoB. Ha OGosibimmx riayOuHax, rjae ropHbie
MOPOJIbI HAXOIATCS B COCTOSHUM HANPSKEHHOTO PABHOBECHS], DTU TPELIMHBI,
KaKk MpaBwuiio, COMKHYTbl. COrJIacHO MCCAEA0BAHUSM aABTOPA, B TEKTOHUYE-
CKH HCHapYIUEHHDLIX NTopoaax kapdboHa Ilenrpansuoro londacca >QQekTnn-
Has TPEIIMHOBATOCTh 3aMETHO 3aTyXxaeT yxke Ha riyomHax 2500 - 2700 wm.
HaunbGomnee riybokas TeKTOHWYECKas TPEUIMHOBATOCTL XapaKTepHa IS 30H
pPasJIOMOB U CONPOBOXK/IAET UX HA BCEM MPOTIKCHUM.

DK30T€HHBIE TPELIMHBI BHIBETPUBAHMS PA3BHBAOTCS C ITIOBEPXHOCTH U
OOBIMHO HE MPOHUKAIOT TIIIy0kKe HECKOIBKHX JECATKOB METPOB (HUCKIIIO-
YCHHUEM SBJIAIOTCA YYACTKU FOPHBIX BRIPA0OTOK). OHU CO31al0T IYCTYIO CETh
MOJIOCTCH, B KOTOPBIX HAKAIJIMBAIKOTCS JIOBOJbHO 3HAYUTEJILHBIC PECYPCHI
MHPUIBTPALUMOHHBIX BOJI CO CBOOOTHOM MOBEPXHOCTHIO.

KapcToBble KOJIIEKTOPBI XapakTepHBI JJIS paliOHOB pasBUTHUA Kap-
OOHATHBIX M IaJOreHHbIX OTIOKeHUH. [Ipuurnoit ux GpopmMupoBaHus 4acTo
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ABJIAIOTCSL TEKTOHWYECKUE JIMCIIOKALMU, CONPOBONKIAOIINCCS KaK Je3WH-
Terpauue ropHeIX NOPOJ U MHUHEPANIOB, TaK M HAPYLICHHEM (PU3UKO-XU-
MUYECKOIO paBHOBECHUS B CUCTEME ''mopoja - Boja'. B pesynpraTe akTu-
BUBUPYIOTCA TIPOUECCHI BBIIETAUMBAHUS JIETKOPACTBOPUMBIX COCAUHEHUIA,
4TO MIPUBOANAT K 00PA30BAHUIO B ITOPOAAX MYCTOT, KABEPH U PA3IMUYHbIX I10-
nocreil. CucTemMbl KapCTOBBIX KOJIJIEKTOPOB B JIHenpoBcko-/loHEIIKOM BO10-
HanmopHoM  OacceiiHe  (GOpMUPYIOT  JIOKadbHbIE OacCeWHBI - TPEIIMHHO-
KapcToBbIX Boa [60].

[TopoBele KONIEKTOPBI OOBIYHO MMEIOT HAJIOKEHHBIM Xapaktep u 00-
pa3yroTecsl, B OCHOBHOM, B KAWHO30MCKHUX M ME3030MCKHUX OTJI0KECHUIX. B
HUX (OPMUPYIOTCA 3HAYUTENBHBIE PECYPChl IPYHTOBBIX MH(OHUILTPALIMOH-
HBIX BOJA. Huke 30HBI a3panuu poiib 1MOPOBBIX KOJIIEKTOPOB PE3KO YMEHb-
aeTcs. XMMUYECKUIM COCTaB HAXOAIIMXCS B HUX BOJ HAaUOOIEE TECHO CBsI-
3aH ¢ COCTABOM BMEILAIOIIUX TTOPO/I.

I11acTOBBIC KOJIEKTOPHI, KOTOPBIE OTIIMYAOTCS OOJIBITON MOLIHOCTBIO
¥ PCTHOHAJILHBIM PACIIPOCTPAHEHUEM MMEIOT BaKHENIIEEe 3HaUCHUE B (DOp-
MHPOBAHMUU PECYPCOB MOA3EMHBIX BOA. B J/IHenpoBcko-JloHelkoM BOMOHA-
MOpHOM DacceliHe HaudoJee MOLLHbBIE TIIaCTOBBIC KOJIJICKTOPHI HAXOASTCS B
KaMEHHOYTOJIbHBIX, TPHACOBBIX, BEPXHEIOPCKUX M MEJIOBBIX OTIIOKCHHUSIX.

B npupoae Bce ykazaHHbIE TUILI THIPOre0NIOTHUECKUX KOJIEKTOPOB B
YUCTOM BHE BCTpeYaroTCsa KpaitHe penko. OObYHO 00pazyroTcs "cmeliaH-
Hble" KOJIEKTOPBI: TPEUIMHHO-IIACTOBEIE, ITIACTOBO-IIOPOBLIE, TPELMHHO-
KapCTOBbIC U Jpyrue, GOPMUPOBAHNAE KOTOPBLIX 0OYCIOBJICHO B3aMMO3aBU-
CUMOCTBIO PA3JIMYHBIX MPOLIECCOB, MPOUCXOMSAUIMX B 36MHONW KOpPE M Ha €¢
OBEPXHOCTH

Iloazemubie Bojbl JIHenpoBcko-J[oHenKoro BoAOHANOpHOro DacceiHa
UMEIOT CJIOKHYIO T'HAPOJMHAMUMYECKYIO 30HAIBHOCTL [134], olycnosicH-
HYIO Pa3BUTUEM IPUPOIHBIX BOJOHAMOPHBIX CUCTEM TPEX IM€HETMYECKUX TLi-
M0B: UH(OUIBTPALIMOHHBIX, SJAM3UOHHBIX U TEPMOTHAPOIMHAMMUYSCKUX (pUC.
1.2). MHQUIbLTpalMOHHBIE CUCTEMBI Pa3BUTBI B KAMHO30MCKUX W ME30-
KaHO30MCKUX BOJIOHOCHBIX KOMILIEKCAX, & TakKe B HErnayO0oKoO 3ajieraro-
mux (210 300 — 600 M) BOJIOHOCHBIX TOPU3OHTAX MAICO30MCKUX OTIOKCHHUI.
IToasemHble BOMBI, HAXOSIIMECS 3/€Ch B Pa3IHYHbIX KOJLICKTOpaX - MOpO-
BbIX, TPEIIMHHBLIX M KapPCTOBBIX, MEPEIBUTAKOTCS O/ JEUCTBUEM THIPOCTA-
TUYECKOI'0 HAIopa, ONPEACHSIONIErocsl pa3HOCTbI) THIICOMETPUUECKUX OT-
METOK MEXAY OOJacTAMM IUTAHUS M Pa3rpy3KH BOJOHOCHBIX TOPH3OHTOB.
Ckopoctn ux umaMmenstores ot 0,001 m/cyt go 120 m/cyr. BoaonocHbre
CTPYKTYPBI B 30HE pacnpOCTpaHEeHUs] UH(UIBTPAIUOHHBIX CHCTEM OT/IMYa-
FOTCSt XOPOWIEN MPOMBITOCTRIO [179].



B BO/JIOHOCHBIX KOMILIEKCAX, 3AJEraOMIMX M0]] MOIIHLIMH BOIOYIIOP-
HBIMHU TosaMu Ha miyouHax Oonee 800-1000 M, momyduan pasBUTHE DJIM-
3MOHHbIE BOJIOHAIIOPHBIE CUCTEMBIL. [loa3eMHbBIC BOABI, HAXOASIINECS 31SCh B
OCHOBHOM B TPEUIMHHBIX U TPEUIMHHO-TIACTOBBIX KOJUICKTOPAX, ABUKYTCS C
OYeHb MaTbIMU CKOPOCTSIMH, MHOTA HEe HPEBBIIAOIMMu n-10™ M/rom, Ko-
TOPBIE COIIOCTABUMBI CO CKOPOCTSIMU BCKOBBIX KOJIEOATCIbHBIX JBUIKCHUIA
3¢MHOU KOPbI U U3MEHCHUEM CTPYKTYPHBIX IJIAHOB BOJOHOCHBLIX KOMIIJIEK-
coB [179]. CkopocTu ABMKEHHUS IOJI3EMHBIX BOJI B MPOIECCE BEPTUKATLHO
pasrpy3Ku MO 30HAM TEKTOHMYECKUX PA3PLIBHLIX HAPYIICHUN JOCTHUTAIOT
n-10° - n-10" m/rox (Tepemenko, 1966).

TepmoruaponnHaMuUecKre BOJIOHATIOPHBIC CUCTEMEI Pa3BUTHI B HaM-
Oollee MOTPYIKEHHBIX BBICOKOTEMIIEPATYPHBIX TOJINAX MMaNeo30s. B pe3yiib-
TaTe TEPMOTUAPATALMU NPOUCXOAUT BBIACICHUE U3 TIOPOI BOA U (DIIIOUAOB,
MHUTpaurs KOTOPLIX MPOTEKACT B TPEUIMHHBIX KOJUIEKTOPAxX C €Ile MEHbIIH-
MH, YEM B DJIM3UOHHBIX CUCTEMAX, CKOPOCTSIMH, U MOJHOCTBIO OIIPEAC/IseTC s
TEKTOHUYCCKUMM HaIPsHKEHUAMU B 3¢MHOM kope [179]. B ycnoBusix, npu
KOTOPBLIX pasrpy3ka 3TUX BOJ IO TEKTOHMYECKUM paszjioMaM 3aTpy/IHCHA,
(GOPMHUPYIOTCS TOKATBHBIE OYard CBEPXTUAPOCTATHIECKOTO TIACTOBOTO /1aB-
nenus [181].

B ruapoamHamMuuecKn akTHBHBIX 30HAX Pa3phIBHBIX HAPYIICHUN MEK-
1y HHQOUIBTPALUOHHBIMHU, SIM3MOHHBIMH M TEPMOTHAPOINHAMUYECKUMU
CUCTEMAMHM YCTaHABIWBACTCH TMAPABIMYECKAS B3aUMOCBs3b. OHA MPOsBII-
€TCS B BOCXO/MIIEN pasrpy3ke BOA IIyOOKOTro (hOpMHUPOBAHUS, KOTOPHIC B
BEePXHEU YaCTH T'MAPOreOI0THYECKOT0 pa3pe3a CMEIIMBAIOTCS ¢ BOAAMU He-
rIyOOKO 3ajerarouiux BOJOHOCHBIX TOPU30HTOB. DTH BOJbI OOLIYHO OTJIM-
JaOTCsl BBICOKMMHU HAIOPaMM, aHOMAJIbHBIM XHUMHYCCKHM COCTABOM, a HE-
PEAKO U MOBBILLIEHHON TEMIIEPATYPOU.

B paiioHax ¢ MENKOOJIOKOBBIM T€OJOTHYSCKUM CTPOCHUEM Iaic030M-
CKOMU TOJILIM IPAHMIIBI PA3BUTUS UHPUIBTPALMOHHBIX U YIM3UOHHBIX CHCTEM
BeCbMa M3MEHYUBLL. B 3aBUCMMOCTH OT CTPYKTYPHOI'O MOJOKEHHUS OT/IC/h-
HBIX TEKTOHUYECKUX ONIOKOB, MJIyOMHA WX 3a5eTaHus B Ipeaesiax HeOoIbIInX
omaaen pesko koaeodseres - ot 0 1o 1000 u Gonee MeTpoB, Kak, HaIpPH-
Mep, B JloHenko-MakeeBckoM reosiorudeckom paiione Jlondacca [179].

[IuTanue BOJOHOCHBIX KOMIUIEKCOB MHOUILTPALMOHHBIX CHCTEM OCY-
IIECTBIIACTCSA, B OCHOBHOM, 32 CHET aTMOC(EPHBIX 0CA/IKOB M TIEPETOKA BOJI
BbILLIC 3aleraromux ormiokeHud. C riyOounoi Bce Oompllee 3HAYCHHE B UX
[UTAHUKM TPHOOPETAIOT BOJABI TTYyOOKOro (OPMHUPOBAHUSA, POIb KOTOPBIX
BO3DACTACT B DIIM3UOHHBIX U OCOOEHHO — B TEPMOTHUAPOAMHAMHYCCKUX CHUC-
TEMax.
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Puc. 1.2. Ilpononeusiii ruapoarHaMHUYECcKUid pazpe3 yepes J{Henpos-
cko-/lonenkuii BojoHanopuslii 0acceiin (mo B.B. Konoauto, 1983)

['eorupoauHaMuyeCKUe CUCTEMBI:

N — uHpUIbTpamOHHbIE,
D — 3JIU3UOHHBLIE,
T — TepmoruapoIMHaAMUYECKHE.

1 — ocamounble MOPOLI; 2 — cojeHocHas popmauus MeEpMU; 3 - COoJle-
HOCHas (popmanust 1€BOHA; 4 — BYJIKAHOTEHHBIE TTOPOABI, 5 — KpUCTAINYE-
ckuil pyHIamMenT; 6 — pazIoMbl; 7 — IPAHULBI BOJOHAIIOPHBIX CHUCTEM pPa3-
JUYHBIX TUIOB; 8§ — reousorepmsl, C.
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CyHIeCTBOBAHUEM Pa3JIMYHBIX BOJOHAMOPHBIX CHUCTEM OTIPEACIISAIOTCS
OCHOBHBIE Y€PThl JUHAMMKHM MOA3EMHBIX BOJ peruoHa. B cBoio ouepeib,
[IPUHAMIECKHOCTD MMOJ3EMHBIX BOJ K OJHOW M3 3TUX CHCTEM O0yCJIaBjIMBaeT
MX MECTO U pOJIb B IIpolieccax, MPOUCXOIAIINX B 3€MHOU KOpe. |

Xapak‘mepucmuka 8000HOCHDBIX COPUZOHMOB U KOMIIEKCOB

CIOXHOE I'€0JIOTUYECKOE CTPOCHME M JMTOJI0r0-(PanuanbHas U3MeH-
YUBOCTEL BOJZOBMEMIAIOUIMX TOPOI IPUBEIIN K 00pa3oBaHUIO B J[HEIIPOBCKO-
Jlonenkom BogoHanopHoM Oacceitne Oosiee 500 BOTOHOCHBIX I'OPU3OHTOB,
c(hOpPMUPOBABIINXCS B TIOPOIaX KaHHO30MCKOI0, ME3030MCKOT0 U MajIe030ii-
CKOro Bo3pacra. Bce OHM 00BEAMHSIOTCS aBTOPOM B CJIEAVIONINE KOMILICK-
Chl: YCTBEPTUYHBLIN, HEOTECH-IIAJICOIEHOBBIN, BEPXHEMEIOBOM, TEPPUICHHOIO
MeJl1a U FOpBI, TPUACOBBIM, HMIKHENEPMCKOW TaJIOFEHHONW (hopMalLlMH, TeppH-
TE€HHBIX OTJIOKECHUM HWKHEN MEPMU U TEPPUTEHHOTO KapOOHa, KapOOHATHOH
TOJIIIM HYDKHETO KapOOHAa W JEBOHCKME - HAACOJIEBOH M TIOACOJICBOI
(tada.1.2).

Tabmuua 1.2

XapaKkTepUCTUKA OCHOBHBIX BOJJOHOCHBIX KOMITJICKCOB BOCTOYHOMN

yactu /lHempoBcko-/loHenkoro dacceiina

Bono- Jlutonorugeckuii cocran Ynenb- | Koad- | Tumbl ckon- | Xapakrep
HOCHBIC | OCHOBHBIX BOJIOYIIOP- HbII bu- JICHUH TO/1- Haropa |
KOMII- | BOJIOBMEINA- | HBIX TOJNI[ | A€OUT, | THEHT | 3eMHbIX BOJ !
JIEKCHI | IOLMX HOPOJ n/c GunbT-
(MH- pauuu,
JICKCBI) M/CYT
] 2 3 4 5 6 7
@] ITouBnl, nec- | I muHUCTBIE 0,05- 0,001- | ITopoBsle besnanop-
KH, Iecco- MTOYBbI, HUJTHI, 6,0 40,0 HbIE,
BUAHBIE CYI- | TIJIOTHBIE cnabo-
JIUHKY, I'pa- CYTJIUHKH, HaropHbIe
BUH, rajey- [JIMHBI
HUKH
N-# | Ilecku, ppix- | ['1uHBI, 0,01- 0,001- | IToposBsle, besnanop-
JIbI€ TIECHAHU- | MEePIesu 16,0 28,3 | mOpoBO- HblE,
KU, KaBep- TpPEUINHHBIE | clado-
HO3HBIE W3- | HATIOpHbBIE
BECTHSIKH,
rpaBUiu
K TpemnnoBa- | [InoTHbIE 0,01- OT Tpewwnnneie,  besnanop-
Thie MeJl ! | MEpreabHO- 40,0 0,005- | TpemiHHO- | HbIE,




1 2 3 4 5 6 7
Mepreyiu MeJIOBbIE 1,0 1o | >KHAbHEBIE, cirado-
[IOPOJIBI 10,0- | TpeminHBO- | HaNlOpHBIE,
120,0 | kapcToBbIE HaIropHbIe
Kscm — | Tleckwn, cnon- | [TnorHble 0,15- 0,5- Tpemwmmnno- | Hanmopuere
K;-J | roauTel, Tpe- | MeprejbHO- 18,0 30,0 | mmacToBeIe,
LIMHOBATbBIE MEJIOBBIE TIOpPOBO-
M3BECTHSIKUA U | TIOPOJIBI, IJ1aCTOBbBIE,
IeCYaHUKH, TJIMHBI TpeLMHHBIC
raJieYHuKH
A Ileckn, nec- I 'nune 0,06- ot 1,0- | Ilopogo- Hanopueble
YaHUKH, , 4.0 2,0 o | TracToBble,
KOHTIJIOMEpa- 20,0 | mopoBo-
Thl, TaJIEUHHU- TpEUIUHHBIE,
KU TPEHIMHHBIE
gP, | 3axapcroBan- | IlnorHble or4,0- | or0,1- | TpemmnHo- | besnanop
HBIC I'UIICHI, COJIY H aH- 12,0 no | 1,0 10 | kapcToBBIC, | HbIE,
JOJIOMUTHL U | TUAPHUTEI 25,0- 150,0 | TpewnnHbIC, | crado-
M3BECTHSKH, | 75,0 KapCTOBBIE HaIlOpHbIe
Opexyusi BbI-
reJayu-
BaHUs COJlen
Pk r- | TpewmHo- Aprumnutel, | 0,001- | ot 2,0 | Ilnactoso- Harnopnere
C; BaThle IlecyYa- | IUIOTHBIC U3- 6,0 70 TPEUIMHHBIE,
HHUKM, U3- BECTHSIKH U 100,0 | TpewmmHHbBIE,
BECTHSIKU U aNeBPOJIATDL IJ1aCTOBO-
ATEBPOJIMTHI TIOPOBBIE,
IJ1aCTOBO-
KapCTOBBIC
| 3akapctoBaH- | [ImoTHBIC 0,01- 10 Tpemnnuno- | besnanop-
HbIE W TPELUU- | apTHUJIIUTBI 30,0 100,0 | kapcTOBBIE, | HBIE,
HOBATbIE U3- | U aJIEBPOIU- TpEUIUHHBIE, | cl1abo-
BECTHSIKH U Thl KapCcTOBbIE HaropHbIe
JIOJIOMHUTBI
pu Ilecuanmkmu, Coman, riu- 0,001- 0,01- | Tpemununle, | Hamopusie
WU3BCCTHSIKH, HBI, apruii- 1,0 10,0 | TpemmuHO-
KOHIJIOMEpa- | JINThI 1JIaCTOBBIE,
Thl, TPEIIMHO- TPEILHUHHO-
BaThble aJIeB- JKHJIbHbBIE
POJUTEI, TY-
bbl

B 3aBUCHMMOCTH OT IOJIOKEHUSA THUAPOTEOJIOTHYECKUX CTPYKTYD, TIly-
OMHBI 3aJIEraHuMs, JIMTOJOTHYECKOTO COCTaBa BOJOBMCIUAIOLINX TIOPOA U Psi-
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Ja APYrux (PakTOPOB MOJ3EMHBIE BOJIbI PA3JIMYHBIX BOJOHOCHBIX TOPU30HTOR
U KOMIIJIEKCOB OTJIMYAKOTCS OCOOCHHOCTSIMU IMHAMUKUA U XUMHUUYECKOIO CO-
CTaBa, a TAKXKe (PU3NUYECKUMH CBOHCTBaAMHM (puc. 1.3).

[lo03emHbIe 86006l KAUHO30UCKUX OMIONCEHUTL

ITonzemMHbBIe BOJBI KaHO30HCKUX OTIOKEHHI OO0BLEAMHSIOTCS B JBA
KPYIHBIX BOJOHOCHBIX KOMIUIEKCA - YETBEPTHUHBIM M HEOI'CH-I1aJICONeHOBbI
(Tabs.1.2). Pacxonmpl apeHUpyronMx WX CKBaXKHH OOBIYHO HE IPEBLILIAIOT
0,1-2,0 5/c npu noHmxeHusx ypoBHs Ha 5-20 M, a AeOUTHI POJHUKOB CO-
crasysttor 0,1-0,6 11/c.

Cpean BOJIOHOCHBIX TOPU3OHTOB YETBEPTUYHOrO KOMITICKCA HaW-
00JIbIIICE 3HAYEHUE B PErMOHE UMCIOT a/UTIOBUANBHBIN (Pa3BUTHINA B HOJIMHAX
pek u 0aI0K) U H0JI0BO-/ICIHBUAIBLHBIN (pacpoCcTpaleHHbIH MOBCEMECTHO).
llocnennuit Hambojee 4YETKO BBIAENACTCS B Ipeaeiax JEeHYIaLHnOHHO-
AKKyMYJIITUBHBLIX PABHUH U UX CKJIOHOB. [ nyOuHa 3ameraHus 3epkajia mon-
3€MHBIX BOJI YETBEPTUUHOIO KOMIUIEKca KoJiederes oT 1-2 o 8-10 M, a ab-
COJIIOTHBIE OTMETKH - 0T +50 10 +250 ™.

DOpMUPOBAHUE MOA3EMHBIX BOJI YETBEPTHYHBIX OTIOKEHUH MPOUCXO-
JWAT, B OCHOBHOM, 3a CUET UHQUILTPALUU aTMOC(HEPHBIX 0CATKOB U IIOBEPX-
HOCTHOI'O CTOKA. biaromaps oOumpHON 001aCTH MUTAHUS M MOIIHOCTH BO-
gosmelnaromeit rommu (10 30-40 M) B 4eTBEPTUYHOM KOMITIIEKce (Bopmu-
PYIOTCS 3HAYUTEIBHbIE BOIHBIE PECYPChI, KOTOPHIE SBJISIOTCS HE TOJIBKO HC-
TOYHHUKOM ITUTAHUSA TOJACTUIAOIINX BOAOHOCHBIX TOPU30HTOB, HO U UMEIOT
BOKHOE 3HAYCHUE JUUTSL BOJJOCHAOKEHUS.

BOIOHOCHBIE TOPU30OHTBI HEOI'€HOBBIX M MAICOICHOBBLIX OTIIOKCHUM
HanboJiee NIMPOKO pacrpocTpaHensl B baxmyTckoil, Kansmuyc-Topewkoi
kotinosuHax Jlonbacca u B JI/IB. Ha tore Jloneukoro nporunda oHM MMEIOT
JIOKAJbHOE Pa3BUTHC. B HEOTEHOBBIX OTIOKEHUIX BBIACISIOTCS BOJIOHOCHbBIE
FOPU30HTBI BEPXHETUIMOLIEHOBBIX a/TIOBUATBHBIX OTJI0KEHUH U MOITABCKO-
OEpEKCKOro KOMIUIeKCa. B OTI0KeHUIX ManeoreHoBoro Bo3pacta OCHOBHbI-
MU SIBJISIOTCS TOPU3OHTHI XapbKOBCKOM CBUTBHI U KMEBO-OYUYAKCKUX CIIOCB.
Bce oHu 110 yenoBusM (pOpMUPOBAHUS PECYPCOB, IMHAMUKE M XUMUUIECKOMY
COCTaBY I1OJA3EMHBIX BOJ JOBOJIBHO OJIU3KUA U OOBEAUHAKOTCS B CAMHBIA BO-
JIOHOCHBIN KoMIUIekC [179, 292].

B TNUTaHUM HEOTeH-11aJ1e0reHOBOr0 BOJIOHOCHOIO KOMILIEKCA MPUHH-
MaroT y4actue arMoc(phepHble 0CaJKH, BOAbI, MHPUIBTPYIOMIHECS U3 YCTBEP-
TUYHBIX OTJI0KEHUN M pa3rpyKaAlOIMECS U3 MOACTUIAIOIIUX TOPOI ME30305
U najieo3od. MakcuMallbHbIE OTMETKM YPOBHEH MOI3E€MHBIX BOJ M3MEHSIFOT-
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4-0yrAnkox (VdQ) 2-nEcok (P-N) 5 3-TAuKA (B-N#J; T-Po); 4-MEPTEAD, MEA (Ke): 5-RECUARHK (3:T-Po Pixr; C) : 6-H3BECTAAK (JssC)
T-NEPECAAMBAHHE THILOB, AWTHAPHTOB KAMERHDA LOAR ABTHATES ufsmnms(qp) B-TEPECAARBARKE ADTRAANTOR, AAEBPOANTB , TECYARKOB (e );
Q-NEPECAANBAHNE APTHAAHIOB, AAEBPOANTOB, NECHARNKIE, nsaecquas HAMERHBIX YCAEK (c) {0-GPEKHAS LoASHbIA WTOKDB (A4 ); BOACHICHSIA TOPH3CHT §
SORE 3KSOTENHOK TREWRNOSATOCTH: 1S TAAOTEHbIX TTADKERHH HKHE NEPME (gP); 1™ MEPTEASHO -MEADBDIX MO0 (K,) 11* ECYARO-APTAMAKTOBOR
TOALLK KAPTAMBIUCKIK  CRKTS BHWHER nEPMH(er) H KAPBIHA (C) $2-BOADHOCHNE FDHHSU}HhI HEXE 30Hb FKSOFEHHON TPELIKHOBATOLTH 8 PASOSLEN-
BLIX MAACTAX NECUAHRNOB, W3BECTHRKOR 10 SOKAM TENTORMVECKIX WAPYWERWNR (RxriC); 13- BOAOYAUPHAR TONMA NOPDA; 14~ CKBAXNHA; BBEDXY-
EE HOMED, CAEBA MHAEPAKNSAUNS BOAM I/A, COPABA- TEMEPATYPA C7 CTPEAKOH TOKA3AH HANOD BUALL TAJDBMA COLTAB BOAS 5% CKBAXHA
[AWPYELAS © DFEQEAAAARKEM B TA3OBIM COLTABE METAHA; 15 BOCKOARLLHK PUAMHK © NPECSALAARHEM B FA3DBON COCTABE' Clo. XMMMYECKHA
THN BOALI B TKBAKHHE: 162 CYADDATHOIA; 16%THADOKAPSORATHS; 16% XAOPHANDI. {7-TAPOTEDAOTINECKAS CKBAXCKHA; CAEBA-MMNEPAAKIALKY
ROAb, T/7; CNPABA TEMREPATYDA, [ 18-30HA TEKTOHHVECKOTO HAPYLEWMS; f3-YPOREHD NOASEMHGIX BOA NEPBOTD 07 ROBEPRHOCTH, BOAD-
HOEHOTD TOPH3ORTA (KUMBAEKN) 20~ HANPABAERNE ABKXEHHS B OSAACTH BAITPYSKK “NOASEMHbIX BOA TAYSHHHOTD POPMHPOBAKKS:

21~ RIOTEPMA,

el

Puc. 1.3. CxemaTuueckue ruJporeoyoruyeckue paspe3bl BOCTOUHOM
yactu /{Henposcko-Jlonenkoro apnakorena (o A.B. u ['.B. Cyspxko, 1981r.)



cst ot +200 M Ha Bogopazsenax g0 +60 M B gonuHax pek u 6anox. Odmee
HAIIPaBJIEHUE IT0TOKA BOJI - C CEBEPA HA FOT U FOT0-BOCTOK.

[Toa3emHbIE BOIBI KOMILIEKCA B OCHOBHOM 3aieraroT Ha riyouHax 10-
20 M. BononocHbie ropu30HTHI, 32 UCKITIOYEHHEM KHEBO-0Y4aKCKOro, Oe3Ha-
IopHble. B CeBEpHON 4acTu PETHOHA K OMOKOBHUIAHBIM, CHIALHO TPEIIMHOBA-
TBIM IIECUAHUKAM KUEBCKOTo gpyca (B qosimHaxX pek Cyxoit M3romen, bevok,
CeHuxa) MpuypoUYEHbI MOIIIHbBIE POJHUKH ¢ pacxoxamu 10 20-32 mi/c.

Hanbosee mmpoko s BoA0CHA0KEHNS CTIONB3YIOTCS HONTABCKUI U
KUEBO-OYUaKCKUNA TOPU3OHTHI.

llo03emHbie 600bI ME3030UCKUX ONMILONCEHULL

Ilonszemuble BOABI ME3030MCKOTO CTPYKTYPHOTO JTa)ka pPa3BUTHI B
CUHKJIMHAIbHBIX NPOrudax M BMNAJMHAX, CJI0KEHHBIX MOPOJIAMH MEJIa, Pl
1 Tpuaca. Haubosee pacnpoctpaneHsl oHu B baxmyrtckoit, Kanbmuyc-
Topeuxoit xornosunax u J[/IB. Ha rore pernona BogoHOCHBIE FOPU3OHTEI
MCJI0BOI'0 BO3pacTa 3aJIeraloT BAOJb 30HBI cowIeHeHus [loneuxoro mporuta
¢ [Ipnazosckum maccusom YKIII.

BoaoHOCHBIE TOPU30HTEI ME3030HCKOT0 BO3pacTa OOBEAMHSIIOTCS B TPU
KPYIHBIX KOMIUIEKCA: MEPreJbHO-MEIOBOW TOJIM BEPXHErO Mesia, rmecyda-
HBIX BEPXHEMEIIOBBIX - HUKHEMEJIOBBIX-FOPCKUX OTJIOKCHUN U TPUACOBBIH.

B 00bMIMHCTBE cllyyaeB MOA3EMHBIC BOJBI ME3030s1 XapaKTepU3yIOTCs!
BLICOKMMHM HArlOpaMu, UMEIOT 3HAYUTENBHBIE PECYPChI U UTPAIOT OCHOBHYIO
POJIb B LEHTPAIM30BAHHOM BOJOCHAOKEHUHU PETHOHA.

BOAOHOCHBIM KOMILIEKC MEPreabHO-MEJIOBOM TOIIIM BEPXHEI'0 Mejla
pacnpocTpaHeH B  TPCIIMHOBATBIX,  BBIBETPEJILIX  MOPOJaX  TYPOH-
KaMIIaHCKOI0 BO3pacTta. MOImHOCTG TPEIMHOBATON 30HBI, 00pa3oBaHUE KO-
TOPOM CBSA3AHO C NPOIIECCAMH pPACTBOPEHHUS M BHIHOCA BOJAMK KapOOHATHOM
cocrasstoeit moposa [172], uamensercs ot 5-20 m 1o 100 m u Gonee. OHa
JOCTUrAeT MaKCMMyMa B Jo0JIMHAX pek Oaccerina Cebepckoro Jlonma, a eé
MUHUMAIBHAs MOLIHOCTh HAOMIONAETCsl Ha BOIOpa3Aenax.

l1o puipTpanimoHHbIM 0COOCHHOCTAM TPEHIMHOBATAS 30HA MEPIe/IbHO-
MCJIOBOM TOJIILM BEPXHErO Mejla OYeHb HeoaHopoaHa (tadhn.1.2). Koshdu-
LUEHT BOJOMNPOBOAMMOCTH €€ 4acTo rpesbimaet 1000 Mz/C}/TKI/I. Huoke 30HbBI
TPEUINHOBATOCTH BEPXHEMENOBBIE TTOPO/IbI TIIOTHBIE U, MPAKTUUCCKHU, SBIIs-
I0TCS BOZOYINOpHBIMU. Ha BOmopaszenax ropuzoHT Oe3HanopHbINR, HO TIPU
ABMIKEHUM K JA0JMHAM PEK U OaJIOK MOJA3EMHBIE BOJBI MIPUOOPETAFOT HATIOPHI
10 10-20 M. Pacxoab! CKBaKMH COCTaBISIOT S-20 J1/¢ IPU MOHMKEHUSIX 10 -
6 M. A unorna (KameimeBaxckuil apTe3nanckuil bacceitn) pacxo bl UX J10C-
turaror 30-66 /¢ npu noHWwxKeHusX yposHs Boael Ha 0,5-10,5 m. /leOurh
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POAHUKOB OOBIYHO COCTABIAIOT 5-10 M, 0JTHAKO HEKOTOPHIE U3 HUX UMCIOT U
3HAUUTENBHO OoJiblliie pacxoibl. Tak, n1eOUT poaHUKa, HAXOASIICTOCS B
Kpuonykckom dacceitHe y ¢. 3akoTHoe, paBeH 40-60 1/c [172].

Hoxzemuble BOABI MEPrebHO-METOBON TOJIIM HIUPOKO UCIOIB3YIOTCS
g BopocHaOkeHua JlonOacca. OHM sKcrutyaTtupyroTes 2-m JIoHEHKuM,
Kpacnommmanckum, Knposckum, CraBrpacoBckuM, Kpamartopckum, Kpac-
HOOCKOJIbCKUM 1 MHOTMMH JIPYTUMHU BOj103ab0paMu.

BOa0HOCHBIA KOMIIIEKC NECUYaHBbIX BEPXHEMENOBBIX, HMKHEMEJIOBLIX U
IOPCKUX OTJIOKEHUHN BKIIFOHUAET BOJOHOCHBIM FOPU3OHT HEPACUTICHEHHBIX Ce-
HOMAaH-aJIbOCKUX TECKOB, MECYAHUKOB M CIIOHTOJUTOB, BOAOHOCHBIM KOM-
INJIEKC HEPACUIIEHEHHBIX KMMEPHIK-BOJDKCKUX TIECKOB M CTa0OCIEMEHTHPO-
BAHHBIX TECYAHUKOB, BOLOHOCHBI MOPU3OHT W3BCCTHIKOBOW TOIIIM KEJII0-
Bed - OKC(HOpIa, BOJTOHOCHBIM KOMIIIEKC HIDKHEKETOBEHCKUX U BepxHebat-
CKHX Pa3sHO3EPHUCTHIX [1ECKOB U MMECUYAHUKOB, BOJOHOCHBIM KOMIINIEKC BEPX-
He0alOCCKMX M HW)KHEDATCKMX MECKOB M IIECUAHWUKOB. DTH TOPU30HTEI U
KOMIUIEKCHI BBUJY CXOJHBIX YCJIOBUN 3ajiecraHsi ¥ (OPMHUPOBAHMS BOJ,
OOIIHOCTH TEPPUTOPUU UX PACTIPOCTPAHEHUS, 4 TAKIKE PACIOIOKEHUSA 00-
J1acTe MUTAHWA U pasrpy3Ku paccMarpuBarOTCs aBTOPOM B Ka4eCTBE €IMHO-
ro xkomiuiekca [179]. Bonoyrnopamu B HeM CIIy»aT TIMHHACTbIC OTI0KEHMS
(Tads. 1.2). |

Bce BOIOHOCHBIE TOPU3OHTHI HAMOPHBIE. BeMMUnHbBI HAIIOPOB B mpe/ie-
1ax passenanHbiX rinyoun (no 700-800 m) nocturarot 600 M, yBeIMUHUBasICh
10 Mepe MOrpyKeHUs: BOAOBMEIIAOUIMX MOPOA MoA 00JeC MOIOJBIE OTJI0-
Kenus. MakcumanbHble 1be30METPHUIECKUE YPOBHH BOJI KOMIIIEKCA OTME-
yenbl B baxmyTtekon (+170m) u Kanibmuyc-Topenxoit (+130M) KoTIoOBHHAX.

Iluranne 00bEIMHEHHOrO BOJJOHOCHOTO KOMITJICKCA B MECTaX HEryiyoo-
KOT'0O 3aJICraHud OCYLUECTBIIAETCS 3a CUET AaTMOC(EPHBIX OCATKOB U MIEPETOKA
BOA M3 MEPEKPBHIBAKOIMX OTJIOKEHUM, a TAKkKE 3a CYET BOjI TpHaca U Majeo-
3051, pasrpyska KOTOPBIX MPOUCXOAUT MO TEKTOHUYECKUM HapylueHusMm. 00
OTOM CBUICTEJILCTBYCT, HAPUMED, nospieHue Ha riyoumHe 50-100 M BoA
XJIOPUIHO-HATPUEBOIO cocTaBa ¢ Munepanmzanueit 20-35 /1 (1lleGenunckas
CTpyKTypa, CnaBgHCKMU Kymnoa u Ap.), a Takxke menodnsx (pH 7,8-9.0)
UAPOKApOOHATHO-HATPUEBBIX BOJ ¢ OUEHb HM3KOH MMHEpaIU3aLUei - Me-
Hee 0,5 r/n (KpacHoockoapCKuil Ky1101).

BoaonocHsle mopo/ibl TPHACOBOTO KOMIIIEKCA IMTUPOKO Pa3BUTHI B Ce-
BEpO-3aIiaIHON 1 IOr0-BOCTOYHOM 4YacTu pervoHa. MMM ClI0KEHBI MHOTIHE
CUHKJIMHAJIbHBIE MPOTrUObl MANE030MCKOI0 CTPYKTYPHOIO 3Taxka. BoaoHoc-
HbIC TOPU3OHTHI KOMILIEKCA HanopHble (Tadn.1.2). Bennuuna rujipocratuye-
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CKOTO Hallopa B CUHK/IMHAJIBHBIX NMporudax Ha rayounax go 1170m goctura-
et 1085 m [172].

B nuTanuy nmoa3eMHbIX BOJ TPUACOBBLIX OTJIOKECHUH Ba)KHAS POJIb MIPU-
HaUICKUT BOJaM Najieo30s. Pasrpyska Boa TPHACOBLIX TOPU30HTOB IPOUC-
XOJIUT B PEYHYI0 M OAJIOUHYK CETh, a TAK)KE OCYIIECTBIIIETCS M0 pa3phbIB-
HBIM HapyueHusM. B baxMyTckoil KOTIOBHHE pacXojbl CKBaKUH, BCKPLIB-
ITUX BOJBI TPUACOBOIO KOMIUIEKCA, COCTABJISIFOT B cpeaHeM 3-7 JI/C mpu I1o-
Hwkenuax Ha 10-20 m, a Ha roro-zanaze Kambmuyc-Topeukoil KOTI0OBHHE!
1e0uThl cKBakuH gocTuratot 40-50 n1/c npu monwkenuu Ha 9 m [10].

llo0zemubie 60061 NANEO30UCKUX OMIIONCEHUTL

ITozemubie BOABI Majl€O30HCKUX OTIOKEHUH IPEICTABICHbI HUKHE-
MEPMCKUMH, KaMCHHOYTOJILHBIMU U JI€EBOHCKUMM BOJAOHOCHBIMU MOPH30HTA-
MU ¥ KOMIUICKCAMU, OOHAKAOUIMMUCS WM 3a/IeralomUMKU BOIU3U 3eMHOM
MOBEPXHOCTU B LEHTPAILHOM, I0KHOU M BOCTOYHOU yacTsax pernonHa. Bojo-
HOCHBIC TIOPOJIbI I1aJIC030s1 CJIArar0T sAApa MHOTUX KYMHOJBHBIX CTPYKTYD
baxmyTtckoi, Kansmuyc-Topeukoii kotnosun u J1JIB.

Cpean BOJOBMEHIAOUIMX MTOPOJ HANCO30s BLIIEISETCH MATh BOLOHOC-
HBIX KOMINUICKCOB: 30HBI BbIILE/IAYNBAHUSA TATONCHHBIX OTJOKEHUN HWKHEH
[EPMHU, TIECUAHO-TIIMHUCTBIX HWKHENEPMCKO-KAMEHHOYTOMbHBIX OTJIOKE-
HUM, KapOOHATHOM TOJIILM HWKHErO KapOOHA, a TaKKe JEBOHCKHE - HANCO-
JIEBOY W 1OJICOCBOM [179]. .

Ha QopmupoBanue pecypcoB M cocTaBa MOA3EMHBIX BOI €030
00JIbUIOE BJIMSIHUE OKA3bIBAIOT pa3pbiBHBIC Hapynienus. C HUMU CBSI3aH I1e-
pPETOK BOJI M3 OJHMX FOPU30HTOB B NIPYTHE, MOCTYIUICHUE B BEpPXHHUE CJIOU
3eMHOH KOpBI SHAOICHHBIX (DIOUI0B, 00pazoBaHue 0acCEHHOB MOI3EMHBIX
BOJI.

BooHOCHBIE TOPU30HTBI KAMEHHOYTOJIBHBIX OTIOKECHUI MHTEHCUBHO
MCIIOJIB3YIOTCS 11 HEHTPATU30BAHHOTO BOJAOCHAOKECHUS.

B0JIOHOCHBIA KOMIJIEKC 30HBI BBILICNAYMBAHMS TAIOrEHHBIX OTIIONKE-
HUW HYDKHEH epMH (HUKUTOBCKAsl, ClIaBSHCKAs, KpaMaTOPCKast CBUThI) TIPH-
YPOUCH K MPHUIIOBEPXHOCTHOW TPEILUIMHHO-KAPCTOBOU 30HE COJICHOCHBIX OT-
JIOKEHUH, B KOTOPOil 00pasyroTCsl BOPOHKU U KapCTOBBIE IYCTOTEI, BBI3HI-
BarolIre 1e(hOpMalMIO BBIICTSKAIINX HOPOI ¢ 00pa30BaHUEM MHOTOUYUC-
JIEHHBIX TPCIIHMH. JTO MPUBOIUT K JOBOJBLHO CBOOOIHON HH(UILTpAILUKU aT-
MOC(EPHBIX OCAIKOB Y 3aPOXKICHHIO IMOA3EMHBIX MOTOKOB € OOJbLIMMU
CKOPOCTAMM (CAHTUMETPBI U 1K€ METPBI B CEKYHY ). MOUIHOCTL 30HBI BbI-
menayuBanusg - 10 100-200 M. B of6nacty wHOUIBTPALMOHHOTO [UTAHUS
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BOIbl I'AJIOFTCHHOrO KoMILIekca Oe3Harnopuble. [Ipn norpykeHuu mom mMe3o-
KalHO30MCKHE OCAJKM OHU NPUOOPETAIOT HANOPHBIM XapakTep, 00yCcIaBiu-
BaIOIIMK (HDOHTAHWPOBAHKE CKBAKUH. Bennuuuel Harnopos jocturator 100-
180 M. JIeOUThI OTAENBHBIX CKBAKUH B palioHe PaccoIOMPOMBICIOB COCTaB-
0T 25-75 n/c. Hwke 30HBI BBINIENA-YUBAHUS TaTOTEHHLIE OTIIOKEHNS
HIDKHCH IIEPMU MPEACTABIAIOT COOOM BOIOYIIOPHYIO TOJIIILY.

BOaOHOCHBIE KOMIIIEKCHI TIECUAHO-IIIMHUCTEIX OTI0KEHUNA HUKHEN
nepMu 1 KapOoHa 110 JTUTOJOTMYECKOMY COCTABY BOAOBMENIAOIUMX MOPO 1
THAPOreOJIOrMYeCKUM O0COOEHHOCTAM JOBOJBHO OJM3KK U [10TOMY 00BEN-
HAIOTCS HAMH B €IMHBIM KOMIUIEKC (Tada. 1.2). CocTapisouye UX MHOIO-
YMCJICHHBIC BOJOHOCHBIE FOPU3OHTHI (0K0JIO 30 B OTJIONKEHUSIX KapTambIll-
CKOM CBUTHI IepMu U CBbILE 330 - B TEPPUTEHHBIX OTIOKEHHUAX KapOOHAa)
IIPECTABIICHBL, B OCHOBHOM, TPEIIMHOBATHIMM MECUAHUKAMH U M3BECTHIKA-
MU. |

ITnranne BOXOHOCHOIO KOMILJICKCA B 30HE a’palliy [POUCXOJAUT 3a
cueT arMoc(pepHbIX 0caakoB. C yBeJMueHUEM IIIyOHHBI 3a1eraius B €ro Iu-
TaHUU BCE OOJIBILIYIO POJIb UTPAIOT BOJBI, PA3TPYIKAIOIINUECS 110 PA3PbIBHbIM
HapyLeHUsIM U3 [JIyOOKUX IOPU3OHTOB Maneo3os. B mpenenax BbIxoja Ha
JAOKaWHO30MCKYIO [IOBEPXHOCTh BCE JIMTOJIOTMUECKUE PA3HOBUAHOCTH IIOPOJI,
HaXOoJSIIIUECs: B 30HE BBIBETPUBAHUSA, TPEIIMHOBATHI U 00pA3yIOT €AMHYIO
0OBOIHEHHYO 30HY €O cBOOOMHOMW MOBEPXHOCTHIO. [Tocnennss ruapasinye-
CKM CBSI3aHA C BRILIEIEKALUMMU BOJOHOCHBIMU OT/I0OKEeHUIMU. C riyOHHOM
QICBPUTUCTBIE MOPOABI YINIOTHAKOTCS W CTAHOBATCS BOJOYMNOPHBIMH, a BO-
JOHOCHBIC MOPU3OHTHI MPUOOPETAIOT TMAPABIMYECKUE HATIOPHI, BO3pACTAO-
IHe 10 MEpe IOTPYKEHUS KOMIUIEKca. PacXoapl MCTOUHHMKOB, IMUTAEMBbIX
BOJAAMH TecyaHukoB, pocturaror 3,0-5,0 n/c. HecmoTpst HA 3HAYUTEILHO
MEHBIIYIO MOLIHOCTb, U3BECTHAKM 00JI€€ BOJOOOMILHBI, YeM I€CUAHUKH.
DTO OOBACHAETCS UX MOBBILICHHON TPCHIMHOBATOCTBIO M 3aKapCTOBAHHO-
CTLIO. [Ipy BCKPBITMM M3BECTHAKOB KapOOHA MOPHBIMU BLIPAOOTKAMU KPaT-
KOBpPeMEHHbIE MPUTOKH HHOTAA MpeBbiiaoT 500 m’/dac. B oTxesbHbIX CIy-
uasx (u3BecTHAK Ms B maxre "Jlomoparckas-lOxHasn") BEIMUUHBI IPUTOKOB
nocturator 2500 M /uac [10]. HeOuThl CKBa’KWH, BCKPBIBIIMX M3BECTHSIKH,
cocTaBisror 3-6 s1/c. Koauuments! GpuiabTpauyu HEKOTOPBIX U3BECTHIKOB
UMEIOT 3HaueHus 10 200 M/CyTKH.

Boaonocuslil KOMITIEKC KapOOHATHBIX OTIOXKEHHM HUKHETO KapOoHa
CJI0JKEH M3BECTHAKAMHM W JTOJOMHUTAMHU TYPHEHCKOTO U BU3CHCKOIro (HWKHEN
yacTn) spycos cBuThl C,'. Cpeant KapOOHATHBIX OpoJ, BCTPEHAKOTCS MPO-
CJIOM KBapIICBBLIX MECYAHUKOB M M3BECTKOBO-YIJIMCTBIX ClHaHNeB. 1o Tumy
KOJUJIGKTOPOB MOA3EMHBLIX BOA U BBICOKOM BOAOOOMJILHOCTH KapOOHATHBIC
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[IOPO/bI HKHETO KAapOOHA PE3KO OTJIHMYAIOTCS OT CPE/JHE- U BEPXHEKAMCH-
HOYTONBHBIX BOJOHOCHBIX OTJIOKEHUM, MPEACTaBJIsisi COOOM OT/IeJIbHBIM BO-
JOHOCHBIN KOMINICKC TPEIIMHHO-KAPCTOBBIX BOJ (Tada. 1.2).

Hanbonee TpewmHOBaTHI ¥ 3aKapCTOBAHBI KapOOHATHBIC TTOPOIbI BOJIH-
31 pa3spBIBHBIX TEKTOHMYECKUX HApPYHICHUH, Tae K0odpOUUMECHTH (QUILTpa-
LUK 0 JAHHBIM OMNBITHBIX OTKAYE€K W3 CKBa)XWH JjocturaroT mHoraa 100
m/cyTku [10]. J1eOuThl oTACTBHBIX CKBaXKHH IpeBbimaior 50 u gaxke 100 /¢
[Py NMOHWXKEHUSIX Ha 5-20 M.

Bo10HOCHBIH KOMILIEKC cBHTbI C;' HHTEHCHBHO UCMOJIB3YETCS 7151 BO-
nocHad)xenus. B BepxHel yacTH paspes3a, Ha yuacTKax BBIXOJA HA JIHCBHYIO
IIOBEPXHOCTD, MTOA3EMHBIE BOJIBI 00BIYHO Oe3Hanopubie. Ho Tam, rae mopoas
KOMIIJIEKCA  IICPEKpPBITbl  BBIIIEIC)KAIIMMM  MallCO30MCKUMHA M ME30-
KalHO30MCKUMH OTJIOKEHUSAMU, OHM MPUOOPETaIOT HATophl, BHICOTA KOTO-
peIX nHOrAA rpessbimact 70-100 M.

[ToazemHbIC BOABI JIEBOHCKMX OTJIOKCHUH W3-3a UX IJIyOOKOTO 3a-
TeTaHusl Ha TEPPUTOPUH MCCIICIOBAHKUN W3YYeHB HEPABHOMEPHO. BBIXO/IbI
BOJOHOCHLIX MOPOJ AE€BOHA B PETUOHE YCTAHOBJIEHBI B I0KHON MPUOOPTOBOH
4acTh JIOHEIKOTO BOAOHAIIOPHOIO OacceifHa, a TakkKe Ha CBOAAX HEKOTOPbIX
COJITHOKYHOJBHBIX CTpyKTYp. B JI/IB, rae noa3emMuble BoJAbl ACBOHCKHUX OT-
JOKeHUH onpoOoBaHkl HA riyOuHax Oonee 5000 M, 4eTKO BbIACISIETCS JBA
BOJOHOCHBIX KOMINIEKCA - 110JICOJEBON U HalcofeBoit. PasrpannaumBaoumm
HX PErvOHaIbHBIM BOJOYIIOPOM SIBJISIETCS MOIIHAS TaJ0r¢HHas TOJIIA [103/1-
HEJEBOHCKOTO BO3pacTa.

B npenenax onuceiBaéMOro pernoHa HaaCOJICBOM BOJIOHOCHBIM KOMII-
JIEKC NPEACTABJIEH JIUIIb B AAPAX AHTUKIMHATIBHBIX CTPYKTYP (KOopyibckoi,
[TeTpOBCKOW M 1p.) U MPAKTUYECKOTO 3HAYEHUS TSI BOJOCHAOMKEHHS He
umeeT. I1o1coneBoil BOMOHOCHBI KOMIUIEKC JIEBOHA B Mpeaenaax 30HbI CO-
uienenus [loneukoro nporuda ¢ IlpuazoBckum maccuBom YKII croxken
TPCIIMHOBATLIMU [IECUAHUKAMHU, QJIEBPOJMTAMU, HM3BECTHSKAMH, Ty(damH,
KOHTJIOMEpaTtamMu M maneoda3ajibTaMu, MEepecIanBaOIUMUCS ¢ TIOTHBIMHU
rjaMHaMyu 1 apruuitaMu. [lociienue urparoT posib MECTHBIX BOJOYIIOPOB.
B 3aBUCMMOCTH OT IlyOUHbBI 3a7I€raHNs, BEIMYMHLI HATIOPOB BOJL JICBOHCKUX
oTnoxenun mmensrorea or 40-60 no 250-300 M, a ko3P UlMeHTb GUITHT-
pauMyu BOJOHOCHBIX IIOPOJ BapbUPYIOT B HIMPOKOM Juana3zoHe (Tadia. 1.2).
Hecmotpst Ha 9TO, 110/13eMHbBIC BOJIBI PA3IMUHLIX O JIMTOJOIHYECKHM OCO-
OEHHOCTAM BOZOBMELIAIOUIMX MOPOA B3aMMOCBSA3aHBI M 00Pa3yroT CAMHYIO
BOJOHOCHYIO CUCTEMY.

Taxum obpaszoMm, ycitoBus (pOPMUPOBAHUS MOA3EMHbBIX BOI JlHENpos-
CKO-/IOHELKOro aBjIaKoreHa ONpeeNsaioTes CICAYIOMMME (pakTopamu: 00-
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paszoBanueM B 0cal04HON Tose 6olsiee SO0 BOJOHOCHBIX TOPU3OHTOB; TEK-
TOHUYCCKOW aKTUBU3ALMEN ITyOUHHBIX Pa3jiOMOB, 30HbI KOTOPKIX SBJISTIOTCS
OCHOBHBIMM KaHaJIaMU TETIOMACCONEPEHOCA; THAPOIMHAMUYSCKON 30HAIb-
HOCTBIO, @ TAK)KE HAJIMYMEM B BEPXHEH 4acTH JUTOChEPhl pyAHBIX (hopma-
LMK ¥ FCOXUMHUYECKUX aHOMAJIMH, OKa3bIBAIOUINX OOJILIIOE BIMAHUE HA XU-
MUYECKUNA COCTAB MOJA3EMHBIX BOJI.



MABA 2
TEOXVMMNUECKME OCOBEHHOCTM IIOASEMHEIX BOI

l'eonornueckoe paszsutrue JIHenmpoBCKO-/IOHENKOrO apnakoreHa co-
IIPOBOXK/IAETCA 3AJ0KEHUEM PA3JIOMOB U MarMaru3MoM, TPAHCTPECCUSIMU U
perpeccusMu Mopsi, 0CaJKOHAKOILNIEHUEM U CKIaakooOpazoBaHueMm. [Ipouc-
XOIUT pasrpy3Ka IIyOMHHBIX (DIIIOUI0B, KOTOpPasi, B CBOIO OYEPEb, CMEHSI-
€TCs NPOHUKHOBEHHWEM BIJIyOb 3E€MHOW KOPBI CEAMMEHTALMOHHBIX W HH-
(UIbTPAlIMOHHBIX BOJ. brarojgapst ’TUM mpolieccaM BOJAMU BBIMOJTHSOTCS
JBE BAXKHEUIIINE TEONOTHYECKUE (PYHKIIMU - IPUBHOC W OTJIOKEHUE BEIIECT-
Ba B BOJOBMEIIAIOIIME MOPOJBI K BBIHOC €r0 U3 MUHEPAJIOB U FOPHBIX 11OPOJI
(B IIpoLeCcCe BHIIEIAYNBAHUSA U PACTBOPEHUS TIOCIETHNX ), YTO 0OECIECYnBa-
€T MOCTOAHHOE MU3MEHEHHME MEOXMMHUYECKOTO 00JIMKA MOA3EMHON Iuapoche-

pbl.

2.1. ®opmupoBaHHe XUMUYECKOI0 COCTABA
MOA3eMHBIX BOJ

[Ipobiiema (popMUpOBAHUI XUMUYICCKOTO COCTaBa IMOA3EMHBIX BOJ OC-
TaCTCs aKTyaJlbHOW 10 HACTOSIIErO0 BpeMeHHu. OCHOBHBIM €& BOIIPOCOM SIB-
JSIeTCSL BONPOC 00 HMCTOYHMKAX XHMMHUYECKUX 3JEMEHTOB M COCIMHCHUHN B
MOA3EMHBIX BOJAX, MyTAX U popmax ux murpauuu. Ilpu >TOM uccienona-
TEJSIMUA BBIABUTAIOTCS PA3JIMUHbIE TUIOTE3bl U TEOPUU (DOPMUPOBAHMS XH-
MHUYECKOTO COCTaBa IMOJ3EMHBIX BOJI — WH(OUILTpAIMOHHASA, CEJIMMEHTa-
MOHHAs, oBeHUIbHAd u apyrue [10, 45, 51, 54, 55, 76, 91, 108, 122, 133,
134, 149, 152, 159, 170, 174, 199, 206, 225, 236, 237, 248, 319 u ap.].

DopMHUPOBAHUE XUMUUYECKOIO COCTaBa IOJA3EMHBIX BOJ JIHENpOBCKO-
JIOHENKOro aBjakoreHa paccMaTpMBajioch BO MHOrux padorax [10, 21, 47,
09, 114, 169, 243, 280, 287, 288, 292, 318 u ap.]. OgHaKo 10 HACTOSIIEIO
BPEMEHU OTCYTCTBYET 00IIasi KOHLUEIIMS UX T€OXUMHUUYECKOH 3BosIfoLMK. Ha
OCHOBAaHUM MHOTOYMCICHHOTO (PAKTUYECKOr0 MaTepuaa, MOJIy4YEHHOI'O B
nocinennue 10-15 mer, apTopom npeaiaraloTess HOBbIE MPEACTABIEHUS O PO-
7Y TEKTOHMKM B POPMUPOBAHUM XMMHYECKOIO COCTABA IMOJ3EMHBIX BOJI, Me-
XaHU3ME 00O0TalleHUs UX MHUKPO3JEMEHTaAMU U O00pa30BaAHUU TMAPOr€OXH-
MUYECKUX aHOMAaIMK pa3IMyHOro reHe3uca.

2.1.1. OcobGeHHOCTH MUTPALIUM BEeIIECTBA B MO/I3€MHBIX BO/1aX

B 2BOMOIMM 36MHON KOpbI MEPEHOC BEIIECTBA W TEMJIOBOM YHEPIrUM
BOJHBIMH PacTBOPAMM UIPAET BAKHEUIIYIO POIb. JTO ABJICHUE, HA3BIBAEMOE

43



(ITIOMIHBIM TEITOMACCOTIEPEHOCOM, 00CCIIEYNBAET MUTI'PALIMIO XUMUYCCKUX
SIIEMEHTOB ¥ COEUHEHMIA, TPEACTABISIsE COOON COBOKYIHOCTD (DIFOUIHOIO U
TErI0BOro moroxka. OOBIYHO Beayllee 3HAYCHWE MMEET SHIOICHHbIH (IIro-
WAHBIN TTOTOK - CJIOYKHAs MOJWMIEHHAsh BOJHO-ra30Basi CMECh, OCTYIArOLas
M0 TCKTOHMYECKH OCNa0JICHHbIM 30HAM 3€MHOM KOpPBI K IHOBEPXHOCTH W3
04YaroB TIyOMHHOM reHepaluy (B TOM Yuclie M MaHTUHBIX). [Ipu s3TOM 1014
FOBEHUIIBHOM COCTaBJISIONICH BO (DIFOMIE UBMEHSAETCS B 3aBUCUMOCTH OT €0
MPOUCXOKIACHUS U YCIOBUM UPKYIstimu [162].

PazianyaroT aBa BHA TEMJIOMACCONEPEHOCA - KOHAYKTHUBHBIA U KOH-
BCKTHBHBIN (TYpOYJICHTHBINA U JJaMUHApHBIMA). HecMOTpsa Ha TO, 4TO riiaBHas
poJib B NpecoOpa3oBaHUH 3e€MHOM KOPBI B MPOLECCE €€ ABOJIIOLUUUA MpH-
HAJICKAT BOCXOMAIIEMY KOHBEKTHBHOMY TeruioMaccoriepenocy [163], on-
pEAEIEHHOE 3HAUEHUE TTPU 3TOM UMEIOT U TEIIOIHEPTETUYECKUE MO, CO3-
JaBAcMbIe KOHAYKTMBHBIM Terjiooomenom. [lostomy uaume Bcero peus Mo-
KET MIATH O CMEWAHHOM KOH/JIYKTMBHO-KOHBEKTMBHOM  TEIIOMACCO-
nepeHoce. B npoiiecce moabeMa noToka 3HJIOTNEHHBIX (PIOM/10B K TTOBEPXHO-
CTH MPOUCXOINUT UX OXJIAK/IECHUE, KOHJICHCALMS U CMEIIEHUE C BOAAMHU pas-
JTMYHOTO MPOMCXOKJICHUS. DTO MPUBOJIUT, B YHACTHOCTH, K 00PA30BAHUIO T10-
JTUICHHBIX THMAPOTEPMAIBHBIX PACTBOPOB, KOTOPBIE NMPUHUMAIOT y4acTHE B
MuHepanooOpazoanuu [277].

Ilocne mpespanienust /{nenporcko-/lonenkoro najeopudra B nporuo,
3aIIOJHCHHBIA MHOTOKMIIOMETPOBOM TOMIIEH 0CajiKOB, HAUOOIEE UHTECHCUB-
HbIE MTPOLECCHI (DIOMIHOTO TEILIOMACCOIEPEHOCA HADIIOAAOTCS B IIpeIeiax
JAPEBHUX THAPOTCPMAIbHBIX CHCTEM, 00PA30BABIIMXCA B 30HAX PErMOHANb-
HbIX JOJINOKUBYIIMX Pa3ToMoB. OO0 3TOM CBUAETEIBCTBYET BOCXOASLIAs
pasrpyska BoJ r1y0oKoro (opMHUpPOBaHMsI, FHIOTCHHAS JAera3auus 1 Gopmu-
PYIOIIMECS 3]1eCh reoTepMUUecKue anomanuu. [Ipumepom MOTYT CIIYKUTh
HE TOJIbKO M3BECTHbBIC I'MAPOTEPMANBHBIE CUCTEMBI, 0OPA30BAHHBIC B MpEjie-
nax Hukurosckoro, Ilokpoo-Kupeesckoro, JApyxkkoBcko-KOHCTaHTUHOB-
ckoro, Cnassackoro, KopynbCKoro pyaHbIX IMMOJIEW, HO U MHOTOYMC/ICHHbBIE
KYTIOJIbHBIE CTPYKTYPBI, COJIEpKALIME THAPOTEPMAIIEHYIO MUHEPAIU3ALUIO U
CKOIIJIEHUS YTJIEBOA0PO/IOB.

PaccmarpuBast 3(pQeKThbl, CBI3AHHBIE C JIBWKEHUEM IOA3EMHBIX pacT-
BopoB, B.N. Jlsnpko 1 M.M. Murtnauk (1986) ormeuaror, 4to "...soxa npu
JABWKCHUM B3aMMOJICUCTBYET C BMEMIAIOMIMMH IOPOJAMM, WU3MEHsS pac-
npeaeieHrne TeMrepaTyphbl, KOHIECHTPALMKH PACTBOPEHHOIO M BBINNABLICIO B
ocanok BemecTBa'. Temmeparypa siBfsieTCsl OJJHUM M3 OCHOBHBIX IapaMer-
poB B cucreme 'moponaa-poaa’. M3MmeHeHue e¢ BIMAET HAa pPacTBOPUMOCTD
MUHEPANIoB, a, CJIeI0BAaTeNbHO, HAa HHTCHCUBHOCTH JU(PPYZUOHHOTO Ie-
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pEHOCA ¥ CKOPOCTh MPOTEKAHMSI XUMUUECKUX peakiuii. Tak, pacTBOpUMOCTh
canepura B yucroit Boae npu temmeparype 200 °C u maBiaenun 200 at™
coctaBisieT B cpeqrem 4,0 mr/i [367]. Tpu temneparype 150 °C u naBiacHun
37 at™ oHa pasHa 1,0 mr/x [331]. A npu Temriepatype 80 °C u atmocdep-
HOM JIaBJICHUMH pacTBOPUMOCTL caneputa He npepwinaet 0,5 mr/x [340].
lIpuBencHHBIE TAHHBIE IKCIIEPUMEHTATBHBIX UCCIIEN0BAHUN YKA3BIBAIOT, YTO
YBEIIMUEHHUE TEMITEpATYphl BOAbI (0€3 yueTa napiaeHus) B 2,5 pa3a yBeInvu-
BAa€T PACTBOPUMOCTD NTAKE XMMHUUYECKH CTOMKOro MuHepasia B § pa3. Mcxons
U3 3TOTO, JIETKO MOYKHO CJI€NIaTh BLIBOJ HE TOJBKO O POJIM TEIIOBOTO MOTO-
Ka, HO 1 O B3aUMOOOYCJIOBJIEHHOCTH TIPOIECCOB TEILIO- B MacCOMepeHoca B
3EMHOM KOpeE.

IloBenienne BeniecTBa B 10A3€MHBIX BOJIaX ONPEAC/ISETCS MPOLECCaMu
MUIPALMH, KOTOPBIE OOYCIIOBIEHBI CTPEMIICHMEM XUMHYECKMX JJIEMEHTOB,
HaxXOJAUIMXCSL B PACTBOPE, K DHEPTETUUECKOMY PAaBHOBECHUIO W HAIpPaBJICHbI
B CTOpoHy 00pa3oBaHMUs YaCTHII C HAUMEHBIIIUM 3aracoM CBOOOIHOMN IHEp-
ruv. B mpouecce MArpauMu NpoucxoauT pacnaj CylIeCTBYOIINX U 0Opa3o-
BAHME HOBBIX XMMHYECKUX COCAMHEHMH, a TAKKE OCYHIECTBIISIIOTCS 0OMEH-
HbIE PEAKLUU HE TOJLKO B CAMOM BOJHOM PacCTBOPE, HO U B MPUPOAHBIX (DH-
3UKO-XMUMHUYECKHUX CUCTEMAxX - 'BOJA - nmopoaa’, "Boja - ra3", "Boja - opra-
HUYECKOE BEMIECTBO". DTO MPUBOJMT KaK K KOHIIEHTpAIlMU, TaK U K pacces-
HUIO BEILICCTBA, YTO, B KOHEUHOM MTOTre, 00CCITeUnBaeT KPYrOBOPOT XUMHYEC-
CKMX 2JIEMEHTOB B IPUPOJIE.

Murpanus XuMUYECKUX 3JIEMEHTOB U COEIMHEHUI B MOJI3EMHBIX BOJIAX
3aBUCHUT OT BHYTPEHHUX U BHEITHUX (DAKTOPOB.

BHyTpennne (akTopbl onpeaessitoTess GU3NKO-XUMHUIECKUMHU CBOMCT-
BAMHM 2JIEMEHTOB, pazMepamMy U MacCOM aTOMOB (MOHOB), BaJIEHTHOCTBIO, pa-
JUOAKTUBHOCTBIO, DHEPreTUYECKUMHU napaMeTpamu. [10CKOIbKY BCe OHM U3-
MEHSKOTCA B 3aBUCUMOCTH OT ITOJIOKCHUS XMMHUUYECKUX DJIEMCHTOB B II¢-
puoanueckon cucreme JI.M. Menaeneera, To U COCTOSIHUE MOHOB B BOJTHBIX
pacTBOpax TAKXKE XapaKTepU3yeTcss U3MEHUYUBOCTRIO (Tadm. 2.1).

Buewnue (akTtopsl MUrpaluy ONpee/sitoTCsd 0COOSHHOCTIMHU THAPO-
FEOXUMHUYECKUX YCIIOBUM, B KOTOPBIX MPOUCXOAUT IICPEMEIICHHUE XUMHUE-
CKHUX 3JIeMEHTOB. OCHOBHBIMM TapaMeTpamMu Cpelbl MUTPALUN SABIISTIOTCS:
KOHLIEHTpaLUs, TEMIIEPATypa, AaBJICHUE, IIETOUHO-KUCIOTHBIC (pH) 1 okmc-
JIMTENBHO-BOCCTaHOBUTENBHBIE (Eh) ycnoBus momsemnbix Boa. Mmu o0y-
CJIOBJICHO ITOBEJCHME BEUIECTBA B pacTBOope (Tadi. 2.2).

Bona sasnserca asnektpoiutoMm. lloaTomMy B 3aBHCHMMOCTH 0T Ba-
JEHTHOCTH, MOHHBIX PaJNyCOB, MOHHOIO MOTEHUMAIA U HEKOTOPBIX APYrUX
(paKTOPOB XUMHUYECKHE INEMEHTHI B BOJIHBIX PACTBOPAX MOI'YT MUTPUPOBATH
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Tadbmuma 2.1.

OcHOBHBIE BHYTPEHHME (PAKTOPHI MUTPALIMU XUMHUUYECKUX DJIEMEHTOB

duszuko-
XUMUUYECKUE ra-
paMeTphl HOHOB

MurpanuroHHas CrocoOHOCTb

' Monwnslii paguyc

IIpsimo mponopiiMoHanbHa BeJIUYMHE HOHHOIO pajnyca aToMa

' Macca vona

O6paTHO [MponopuroHaJbHa MaCcCC MOHA

BanentHocTh

C YBCIMYCHHUCM BAJICHTHOCTH BO3PACTACT 3d CHET OOJIbIIIEN BO3-
MOKHOCTHU O6pa3OBaHI/I${ Pa3IMYHLIX 110 3apAdy HOHOB M KOMILJICK-
COB

HMouHbIN 11oTEH-
Huan

[Ipsimo mponopiiMoHaibHa MOHHOMY MOTEHIIUATY U DHEPIUH FUpa-
TallUl MOHOB™

* Hanuuue

dATOMOB padHMOaKTUBHBIX 3JICMCHTOB, 06nana}oumx O4Y€Hb BBICOKHUM

HOHHBLIM ITOTCHUHUAJIOM, YCHUJIMWBACT IMOABUKXHOCTL APYIUX OJICMCHTOB H COG}IHHGHHIZ,
ITOCKOJIbKY BblACIAIOIIAACA TIpH paJHOaKTHBHOM pacliaac SHEPrus CIYKUT OHHOﬁ nu3
OCHOBHBLIX IIPHUYHUH ABHXXCHHS BCIICCTBA B ITPHPO/IC.

Tabnuua 2.2

OCHOBHbIEC BHEIIHUE (PAKTOPHI MUTPALIMU XUMHUYECKHX 3JIEMEHTOB

[TapameTpsl cpessl

MHFpaL{I/IOHHaH CITOCOOHOCTD

KonuenTpauust pea-
THPYIOUIMX BEIIEeCTB

[ToiunHsIeTCs 3aKOHY JIEMCTBYIOIIUX MAcC U YIPaBIISIETCs KOH-
CTAHTOM pPaBHOBECHUSI, [TPEBbIIIIEHNE KOTOPON TTPUBOIUT K BhINa-
JEHUIO BEUIECTBA U3 pacTBopa

Temneparypa

[Ipsimo nponopuMoOHa/IbHA POCTY TeMITEPaTypbl, KOTOPBIA COIPO-
BOK/IAETCS PA3pbIBOM CYLLECTBYIOLIMX XUMHUUYECKUX CBA3CH U
epexo/IoM aTOMOB H MOJIEKYJI B APYTHe (PU3HYECKUe COCTOSIHUS

[laBieHue

B 30He runoreHesa yBevueHue AaBieHHs CIoCOOCTBYET 00pa-
30BaHUIO B PACTBOPAX MOJABUKHBIX KOMIUIEKCOB. [Ipu mounxe-
HUH JaBJIeHUs IPOUCXOIMUT UX paciiajl, KOTOPBIM COMPOBOKIALT-
Csl BBIJICTICHUEM JIETYUHX, BO3pACTaHHEM CTEICHH JIMCCOIUALINN
XUMHYCCKUX COSTMHEHUH U aKTUBHOCTU MOHOB [248]. DTO Takxke
IPUBOIUT K YBETUYEHHIO MUTPAIIMOHHON CIIOCOOHOCTH PacTBO-
PEHHOTO BeIecTBa

Kucnorno-
111eJIOYHbIE YCIIOBHUS
pactBopa (pH)

M3MmeHsieTcst B 3aBUCUMOCTH OT (hOPM HAXOKIEHUSI XUMHUUECKHUX
AIIEMEHTOB B PACTBOpE, CYLLIECTBOBAHUE KOTOPBIX OMpEAesIeTCs
BennunHON pH. KucnoTHO-1LIENOYHBIMU YCIOBUSIMU PETYJIHPY-
FOTCS KaK Mepexo/] 3JIEMEHTOB B PACTBOD, TaK U OCaX/EHME U3
HEro

OKUCIUTENBHO-
BOCCTAHOBUTEIBHBIE
yenous (Eh)

M3menseTcst B 3aBUCMMOCTH OT 3Hauenus BeauuuHsl Eh. [Tpu
CABUIE IIpoliecca OTAAYU — HPUCOEAMHEHUS DJIEKTPOHOB B OJIHY
U3 CTOPOH (OKMCJICHHE WM BOCCTAHOBIIEHUE) MUTPALIMOHHAS
CIIOCOOHOCTH OJAHUX XUMHUYECKUX 3JIEMEHTOB YBEJIIMUMUBAETCsL, a
JPYTUX — YMEHBIIAETCS
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KaK B BU/C POCTHIX, TAK U B BUJE CJI0KHBIX (KOMIUIEKCHBIX) HOHOB. Takue
3JIEMCHTBI KaK Kalaui, HATpW, KalblWi, Maruui, CTpoOHIMHI, Oapuid, TUTUH,
pyOuaui, HE3Ui U, OTYACTH, MapraHell, Meab, LHUHK, Kele30, HUKelb, GTop,
OpoM, XJIOp U HEKOTOpPBIC JAPYTHe YacTO MPHUCYTCTBYIOT B BOJE B BH/E MPO-
cThIX MoHOB. OJHaKO 3Ta (GopMa MUTPALUM JTOBOILHO orpanudcHa. HauOo-
Jie€ pacrpoCTpaHeHa B TMOA3EMHBIX BOJAX MUTPALUs PACTBOPEHHOTO BeUIe-
CTBA B BWJIE KOMILJIEKCHBIX COCIMHEHUI. DTH COCIMHEHUS OTIUYAIOTCS OT-
HOCHTEJIBHO BBICOKOU PAaCTBOPUMOCTBIO, 4, CJIEIOBATEIBHO, U CYIIECTBEHHO
VBEJIMYUBAOT MUIPALIMOHHYIO CIIOCOOHOCTH 00Pa3YIOIINX UX 3JIEMEHTOB.
CrnocoOHOCTh 3MEMEHTOB K KOMILJIEKCOOOPA30BAHUID OTPAKAET SHEP-
MO CBSI3M DJIEKTPOHOB C sLAPOM. B 3aBHCUMOCTH OT CTPOEHMSI BHELIHUX
3JIEKTPOHHBIX 000J0YEK, XUMHYECKUE JIEMEHThl MUTPUPYIOT B PA3IUYHBIX
KomIuiekcax (radi. 2.3).
Tabmuua 2.3
DopMbI MUTPALIMK PA3IMYHBIX XUMHUYECKUX DJIEMEHTOB
(o C.P. Kpaitnosy u B.M. IlIgeny, 1980)

XUMMUECKHUE DJICMCHTBI D opMbI MUTPALIIN

1 2

Li, Na, K, Pb, Cs, Ca, Sr, Ba ' Me"

Mg, Be, Al, Sc, V, La, X TR, | Me",

Ti, Zr, Nb, Ta MeF"~, MeF,”, Me(CO, )", Me(OH )"
Cu, Ag, Au, Zn, Cd, Hg, Pb, | Me",
Bi, Mh, Fe Me!" ,MeBr" ,MeCl" ,Me(SO, )", Me(HS)!"

MeOH'"", Me(CO,)

B,C,Si,N,P, V,S,Se, W, F, | 4, MeS"™
Cl, Br, 1

Ge, As, Sb MeO!"", MeS!"

B noazemMHBIX BOJax 4acToO OOpa3yrTCs KaTUOHO- U AHMOHOTI'CHHBIE
3]IEMEHTOOPraHUYECKHE COEIMHEHUs, o0namaromue OO0JIBIIONH  yCTONUM-
BOCTBbIO W BBICOKOH MOABMKHOCTBIO. Hanbonee pacrpocTpaHeHbl METao-
OpraHUYeCKHe KOMIUIEKCHI Kele3a, altOMMHUA, MEIM, PTYTH .M MBIIIbIKA
[149].

B 30He cBOOOAHOr0O BO/I00OOMEHA JIOBOJILHO HIMPOKO PACIIPOCTPAHEHA U
KommouaHas (popma murpauuu. KosowaHbele 4acTUIlbl UMEIOT 3apsal U OT-
JMYaATC OOMBIIAMU MACCOM U YAENbHONW MOBEPXHOCTHIO 110 CPABHCHUIO C
MOHAMU U MOJIEKyJ1aMH. biaroaaps 3ToMy OHU COPOUPYIOT IPOTUBOMOJIOXK-
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HO 3apsKEHHBIC MOHBI KaK MMOBEPXHOCTHIO (3/ICOPOIIHs), TAK U BHYTPEHHUMU
cnosamu (abcopbums). Kommounnas (opma murpauud HauOojiee TUIIMYHA
ans Si Al Fe, Mn, P, As, C, pexe - Zn, Cu, Ni, Pb, Cr, Ti, Zr, Bi, Cd, Pt.

Bo B3Becsax - wactuuax pasmepom csbime 1000 A murpanms muHe-
PAJIBHOTO M OPraHUYECcKOI0 BEIIECTBA B MOJA3EMHBIX BOAX OCYHICCTBISCTCS
Kpaiine penko. Takas (opma MUTpallMK BCTPEYACTCS JIMIIL B KAPCTOBBIX, a
TAKKE OTKPBITbIX TPEIIMHHBIX KOJICKTOPAX M B THAPOTCOXHMUHM OOBIUHO HE
paccMaTrpuBaeTcs.

Takum 00pazom, NOABMKHOCTh XMMUYECKUX AJICMECHTOB M COCAMHEHUN
B pacTBOPE 3aBMCHUT KaK OT BHYTPEHHUX CBOMCTB aTOMOB M MOHOB, TaK U OT
YCIIOBUM CpeJibl MUTpAlMU. VX COBOKYTTHOCTBIO M ONpeaessieTcsl NMOBEACHHE
Pa3JMYHBIX BEILECTB B M10/I3EMHbBIX BOJIAX.

B npaxktudeckoi rugporeoXuMuM i XapakTepUCTHKU MUTPALIMOHHON
CIIOCOOHOCTH CYHIECTBYET MOHATUE UHTCHCUBHOCTH MUTPAINH, [10]] KOTOPOii
ClIelyeT [IOHUMATh MEPY CIIOCOOHOCTH aTOMOB M MOJIEKYJ BEIIECTBA K pac-
TBOpeHu1o. JII1s KOJIMYECTBEHHON XapaKTepUCTUKM MWHTEHCUBHOCTH BOJIHOM
murpanuu siaeMeHToB AM. IlepenbmanoM npennoxen Kod(POUUMCHT BOJ-
HOW mMurpauuu [223], oTpaxkalolnid ee 3aBUCMMOCTh OT CTETEHW BBIIIE/IA-
YUBAEMOCTHU DJICMEHTA M3 TOPHbIX MMOPOA U MHUHEpajaoB. Takas olneHKa MU-
IpaLlMOHHON CIIOCOOHOCTH, OE3YyC/IOBHO, HE sBJgCTCS uicanbHOM. Ho ona
I03BOJIET OOJee MM MEHEE OOBEKTUBHO 0XApaKTEPU30BaTh MOBEICHNUE XH-
MWYECKUX DJIEMEHTOB B CHCTEMe 'TIOpoja - BoAa" B Mpenesax 30Hbl TUnep-
reHesa.

ITomumo A.W. TlepesibMana nomnbITKKM OLEHUTH MHTEHCHBHOCTL BOIHOM
MUTPALUHU IPEANPUHUMAIINCE U IPYTUMHU UCCIeioBaTesimMu [26, 296].

B OKMCIUTENBHOH 0OCTAHOBKE OUYCHbL BLICOKOM MOABHIKHOCTBI) OT-
mauarorest: S, Cl, B, Br, 1. Jlerkonoasmwxnbivu sieisrorest: Ca, Na, Mg, F, Sr,
Zn, U, Mo, Se. Cpeaneil MUrpallMOHHOM CIIOCOOHOCTRIO obOaaror: Si, K,
Mn, P, Ba, Rb, Ni, Cu, Li, Co, Cs, As, Tl, Ra, a Haubonee MHepTHBIMHU SIB-
motes: Al Fe, Ti, Zr, Y, Nb, 2. TR, Th, Be, Ta, Sn, Hf, Pd, Ru, Rh, Os, Pt.

B BoccranoButensHoi odctanoBke Hanbdonee moasmkael: Cl, B, Br. K
JETKONOABMKHBIM oTHOcaTcst: Ca, Na, Mg, F, Sr. lloasmwxkHbiMu, 00:a-
JAIOIINMU CPEJIHEW MUTPALMOHHON CIIOCOOHOCTRIO, sABgt0oTCA: Si K, P, Rb,
L1, Cs, Tl, Ra. Haubonee uHepTHBI B BOCCTAaHOBUTEILHLIX yemoBusax: Al, Ti,
/v, V, Zn, Ni, Cu, 2. TR, Nb, Co, Sc, Be, Ta, Sn, U, Mo, Hf, Se, Pd, Ru, Rh,
Os.

B npouecce BOAHONW MHUTpallMM Ha OMNPEAEICHHBIX Y4acTKaX HEPEIKo
IPOUCXOAUT OBICTPOE CHMKEHME T10JBWKHOCTA OTHEJIbHBIX XUMUYECKHUX
DJIEMEHTOB, B PE3YJIbTATE YEro OHU BBIMANAIOT, PEXKE - UCTIAPSIIOTCS U3 pacT-
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BOopa. Takwue sBneHust 00yCIOBNEHBI HAIMYMEM B MPUPOJIE "TEOXUMUYECKUX
OaprepoB", NPEACTaBISIOMNX COOOU YHACTKM PE3KOM CMEHBI YCTONYUBLIX
IrCOXMMHUYCCKUX 00CTaHOBOK [223].

["coxumnueckue 6apbepbl MOTYT OLITH €CTCCTBEHHBIMH M UCKYCCTBEH-
HBIMU (TEXHOT€HHBIMK), HO ME€XaHU3M UX JCUCTBUS MOXKET ObITh WJICHTHY-
HbIM. Bbraensror mexaHnudeckue, (pU3NKO-XUMUYECKUE U OMOXUMHUYECKHE
Oappepbl. MexaHuueckue Oapbepbl BO3HUKAIOT BCJIEACTBHUC YMEHBIICHHS
CKOPOCTH JABHKEHHS TOTOKOB. bUOXUMHUYECKUE Oapbepbl CBA3AHBI CO CIIO-
COOHOCTBIO MUKPOOPTraHU3MOB HAKaIlJIMBATh B CEOE PA3ITMUYHBIC XUMMUECKUE
YJIEMEHTBI, cOpOUpys MX M3 pacrtBopa. C A3THUMM TUIIAMH T€OXMMMYECKUX
0apbePOB CBSI3aHO 00OPA30BAHUE HEKOTOPHBIX BHAOB CEIMMEHTOICHHBIX I10-
JE3HBbIX MCKOMaeMbIx. Haubonbinee 3naueHue 151 BOAHONW MUTPALIMU UMEIOT
PU3MKO-xUMHUUeckue dapbepsl (Tad. 2.4).

Tabmuna 2.4
OCHOBHbBIE (PU3UKO-XUMUUYECKUE Oaphepsl,
BIIMSIFOIIIME HA BOJAHYO MUIPALIUIO

Bua reoxumudeckoro YcnoBusi 06pa3oBaHus U XapakTep BO3JAEHCTBUS Ha
Oapbepa pPacTBOPEHHOE BEIIECTBO
1 2
TepmoauHaMuueckuit BozHukaeT Ha ydacTkax pe3Koro KojieOaHus TeMiieparypbl U

JaBieHUs. SIBJseTCs OJTHUM U3 BaKHEHIIUX PaKTOPOB I'UjI-
pOTEPMaIbHOIO MUHEpasioreHe3a U Hedrerazoo0pazoBaHus

OKMCIIUTEIBHBIH O0bpasyeTrcs B MeCTax pe3KOH CMeHbl BOCCTAaHOBUTEJIBHBIX
YCIIOBUI OKUCIUTENBHBIMHU. [Ipy 3TOM CHMKAETCS MUTpaLU-
OHHAs CIIOCOOHOCTDL TeX ATEMEHTOB, KOTOPble B OKHUC/IH-
TenpHON hopmMe MUrpUpyIoT ropasno xyxe (Fe, Mn, S u
ap.). Hanbonee xapaxkrepen ajist ouaros pa3rpy3Ku BOJL [ITy-
0okoro hopMupoBaHus, KOTOPBIE, 110I1a/1ast B 30HY CBOOO/I-
HOTO BOJI0OOMEHA, CMEIIMBAIOTCS ¢ KUCIOPOACOAEPKALUUMMU
MH(QUIBTPALIMOHHBIMU BOJIAMHI

BoccranoBuTensHbIH OOpasyeTcst IpU CMEHE OKUCJIMTENBHBIX YCIOBUH BOCCTAHO-
BUTEJBHBIMH, YTO O0OBIYHO POUCXOAHUT KOrJa KHCIOPOICO-
Jiep Kalllie BOJIbl BCTPEYAIOT Ha CBOEM ITyTH CEPOBOJOPOLL.
ITpu 3TOM B 0CaioK BBINTAAIOT CYJIb()UIBI MHOTHX METAJIOB
(Fe, Zn, Pb, Hg, Ag, Cu u np.). XapakTepHbIM MPU3HAKOM
CYLLIECTBOBAHHUS TAKOro 0apbepa sBJISeTCs HATHIUE CpeIn
PYJHBIX MUHEPAJIOB MUPUTA, MapKa3uTa, apCeHONUPUTA U

Ap.

[1lero4yHOH Bo3HUKaeT Ha ydacTKax pe3Koi CMeHbl KHUCIIBIX BOJ HEH-
TpajbHbIMU WM ciabouienounbiMu. Hanbolsiee xapakrepeH
JUTs1 30HBI OKUCTICHUS CyIb(huaHOro opyaeHenus. Obpasyer-
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2

Csl TaKyKe MPU B3aMMOJICUCTBUH BHICOKOTEMITEPATYPHbBIX
KUCIIBIX THAPOTEPMATIBHBIX PACTBOPOB C BA/I03HBIMU BOJIAMHU
(410, MO-BUAUMOMY, UMEJI0 MECTO U Npu odpazoaHuun Hu-
KUTOBCKOTO pyaHOro 110J1s1). [Ipn B3auMo1eicTBUM OPEOib-
HBIX BOJI OKUCISIOUIErocs Cyab(MUAHOrO OPYAEHEHUS ¢ Kap-
OOHATHBIMU TIOPOAAMH IIPOUCXOAUT yBeaudeHue ux pH, uro,
B CBOIO OY€pe/lb, [IPUBOAUT K IIOCIIE0BATEIILHOMY BhIIlajle-
HUIO Pa3JIMYHBIX METAJJIOB '

KapOounarubiii

Bo3HuKaeT npH B3aUMOJIEUCTBUHU BO/I, KOTOPhIE COICPKAT
3MIEMEHTBI, 00pa3youe TPyIHOPACTBOPUMBIE KapOOHATEI C
W3BECTHSKAMHU, JIOJIOMATaMH, MesnoM. | [ppmepom moskeT
CI1YyKHUTh oOpazoBanue ¢parooputos [lokposo-Kupeesckoro
MECTOPOKICHUS
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McnapurensHblii

OObpazyeTcs Ha ydyacTKaxX CUIBHOIO UCTIapEeHUsI TPYHTOBBIX
BOJ. XapaKTepeH AJIsl 3aCyUUTHBBIX PaOHOB I0KHOM 4acTu
peruoHa

A1cOpOUUOHHBIN

MoskeT BOZHUKHYTh Ha KOHTAKTe TIOJI3eMHBIX BOJI C [10PO-
JlaMi, 00J1a/1al0IUMH COPOLIMOHHBIMU CBOUCTBAMMU (TJTUHBI,
TOP(bI, Y, GOKCUTHI U T.A4.). [Ipu 3ToM oTpuLaTenbpHO 3a-
PSUKEHHbIE [TIHHBL, YW, TOPGbLL U APYTUe TOPUCThIE OTIIO-
KEHUS aJICOPOUPYIOT MOJTOKUTENIBHO 3apsiKeHHbIE XUMUYC-
CKMe 3JIEMEHTHI, CoeprKallidecs B pacTBope (Ipex/ie BCero
MeTalbl). HampoTuB, MONM0KUTENbHO 3apshKeHHbIE OOKCHTHI
1 Oypble JKeJIe3HSIKU NPUTITMBAIOT AHHOT€HHbIE JJIEMCHTHI.
IIpumepsl CyLLIECTBOBAHUS 3TOrO FeOXMMHUYECKOro bapbepa
BCTPEYarOTCs NOBCEMECTHO. OJTHAKO 3HAUNUTENBbHBIX CKOILJe-
HUHI pYyJHBIX MUHEPAJIOB, CBSI3aHHBIX C HUM, B PeTMOHE HET

KpoMe ykazaHHBIX, CYIIECTBYIOT W JAPYTrHe T€OXMMHUUYECKUE Oapbepbl
(KuCnbIM, cynbdarHbli U Jp.). Bce OHM Wrpar0T BakHYK poOJIb B pac-
MpPENCICHUM W KOHLEHTpaluu BellecTBa. lloatromy uX u3yucHue umeer
OO/bIIOE 3HAYEHUE 1 MOHUMAHUS MPOLIECCOB MAaCCOMEpeHoca B TMOA-

3eMHOU ruapochepe.

2.1.2. Ilpupoaunnie pakTopsbl U npoiuecchbl GopMHPOBAHUST XHUMHYECKOTO

COCTaBa MMOA3€MHBIX BO/

GopmupoBaHUE XUMAUYECKOTO COCTaBa TMOA3EMHBIX BOJ ONMpPEACIIeTCs
POLECCAMU, TPOUCXOISIIIMMEI B 3€MHOM KOPE 10T BO3/ICHCTBUEM JIBYX TTPO-
THUBOIIOJIOKHBIX TPy (PAaKTOPOB - SHAOTEHHBIX U 2K30T¢HHBIX. [locnentue,
B CBOIO OY€pEab, NOAPAALISAIOTCS HA PUPOIHBIE (ECTECTBEHHBIC) U MCKYC-

CTBCHHBIC.

50



BaxkaeimumMu npupoaHbIMU (hakTopaMu (POPMUPOBAHUA XUMUIECKOIO
coCTaBa MOJ3EMHBIX BOJ SABJISIOTCSA T€OJOTMUYECKHE, (PU3UKO-XUMUUYECKUE,
Gusuko-reorpapuucckue u ouosoruyeckue. IlogpodHomMy HUX paccMOTpe-
HMIO MOCBAIIEHB MHOrouYnclennnie pabotel [7, 10, 41, 46, 55, 76, 91, 108,
131, 133, 135, 149, 174, 201, 225, 236, 237, 248, 275, 292 w np.]. [loatomy
OCTAHOBUMCS JIMIIIb Ha TJIABHBIX OCOOEHHOCTSX MX BO3ACHUCTBUS HA MMOJ-
3EMHYIO Tuapochepy.

OCHOBHOE BIIMSIHUE HAa TPOLECCHI (POPMUPOBAHUS MOA3EMHBIX BOJI OKa-
3bIBAIOT IEOJIOTHYECKUE (HAaKTOPH! (TEKTOHUKA, MarMaThu3M, JTUTOJIOTHS, Ie0-
TEPMUUECKUN UM Ta30BBIM PEKUM), KOTOPBIE JAEHCTBYIOT HA BCEM IPOTSIKE-
HUM CYILIECTBOBAHMS MOJ3EMHBIX BOJI. Tak, 1Mo 30HAM AKTHBU3UPOBAHHBIX
TEKTOHUYECKHX Pa3IOMOB MPOUCXOAUT IOATOK SHAOTEHHBIX (DIIFOU/0B, fAB-
JISFOUIMXCS BKHBIM MCTOYHUKOM B IMOJ3EMHBIX BOJAX Pa3IUYHBIX MUKPO-
HJIEMEHTOB M I'a30B HA MPOTSKEHUM BCEH UCTOPUM pa3BUTHUA J[HENPOBCKO-
JIOHENKOIr0 aBjiakoreHa.

JIMTOIOrMUECKHUI COCTAB BOJOBMEILAIOIIMX TOPOJL - BEAYIIMU (akTop
dbopmupoBanusa "(HOHOBBIX" BOA BEPXHHUX TMAPOAMHAMUUYECKUX 30H. OH Or1-
peJIeIsieT MPOIEeCChl KAaTUOHHOTO 0OMEHA, BBIIEIAYMBAHMAA U PACTBOPEHUS
TOPHBIX TIOPOJ M MHUHEPAJIOB, 32 CUYET KOTOPBIX IOA3EMHbIE BOJBI 000ra-
HIAFOTCS OCHOBHBIMH MAaKPOKOMMOHEHTAMU, HEKOTOPLIMM Ta3aMu U MHUKDO-
yleMeHTaMu. B 1iiy0OKHX THAPOTEOJOrMYECKUX CTPYKTYpax aBJIaKOICHa,
MHTEHCUBHO JIMCJIOLMPOBAHHBIX PA3pPbIBHBIMM TEKTOHMYECKUMH HapPYyILIC-
HUSIMU, POJIb JIMTOJOTMYECKOIO COCTABA BOJIOBMENIAOIIMX [TOPO/1 YMEHbIIIA-
€TCS B CBSI3M C BO3pacTaHUEM POJIM MPOJYKTOB INTyOMHHOTO TEMIOMACCO-
nepeHoca B (pOPMUPOBAHUU XUMUUYECKOTO COCTABA BOJL.

Ilpoueccsl mMarmatu3Mma, Kak VYK€ YKa3blBAlIOCh, ChIIPAIM CYLIECT-
BEHHYIO POJIb B HAKOIUICHUM B JAPEBHUX IMOJ3EMHBIX BOJAX pPEruoHa pas-
JIMYHBIX KOMIIOHEHTOB, HaCTh M3 KOTOPBIX OTJOKWJIACH B MOPOJAX B BUJIE
pPa3IMUHbIX MUHEPaJILHLIX 00pa3oBaHuil. B riryOMHHBIX 30HAX 3€MHOW KOpPbI
XUMHUUECKHUE 3JIEMEHTHI MAarMaTHYECKOTO TEHE3MCA MOIYT HAXOAUTBCA BO
Garonaax, NOCTYHAOMIKX M0 pa3jioMaM M B Hacrtosiiee Bpems [179].

B npenenax reoTepMUYECKUX aHOMAJIMKM, 00pPa30BaHUE KOTOPBIX HEKO-
TOPBIE UCCIIEA0BATENIN CBS3LIBAIOT C MOCTYIUIEHUEM MEPEIPETHIX PacTBOPOB
OT IJIyOMHHBIX MarMaTHdeCKUX 04aroB K rmosepxHocty [55, 278, 300], pop-
MUPYIOTCS BOJIbI, OO, MUKPOKOMITIOHEHTHBIH M ra30Bblii COCTaB KOTOPBIX
CYLIIECTBEHHO OTJIMYAETCS OT (POHOBOTO.

['a30BbI PEXUM MOJIBEMHBIX BOJ (OPMHUPYETCS [OJ BO3IEUCTBHEM
SHAOIEHHBIX (IIOCTYIUIEHUE ABYOKHCH YIJIepojaa, Telvs, BOAOpOAA W Jp.),
JTUTOTEHHBIX (00pa30BaHUE ra30B B PE3yabTATE MPeoOpa3OBAHUN B MOPHBIX
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MopoJaax — KUCJIOPOIa, a30Ta, MeTaHa, CepoBO0Opoa U Jp.) U OMOTEHHBIX
nporeccoB. ['a3pl UrparOT BaKHYIO POJIb B 00PAa30BAHUM OCHOBHBIX aHUOHOB
MOI3EMHBIX BOJ - THAPOKApOOHAT-UOHA, CyNb(aT-uoHa, XJ0p-HOHA U OKa-
3BIBAIOT BJMSAHNE HA [OJBUKHOCTDL Pa3IMYHBIX XMMHYECKHX 371eMeHToB. Ha-
CBIIIICHHOCTD BOJ YIJIEKUCIIOTOW BEACT, HAIPUMED, K MOBBILIEHUIO UX arpec-
CUBHOCTH M YBEJIHWYCHMUIO PACTBOPUTEIBHON CHOCOOHOCTH MHMHEPajibHOIO
BCIIICCTRBA MTOPOSI.

duzuko-reorpapuueckue (hakTopbl (peiibed, TUAPOJOIHs, KIUMAaT)
OKa3bIBAKOT CYIICCTBEHHOC BIUSHUE JIMIIL HA (POPMUPOBAHUE XUMUUECKOTO
cOCTaBa I'PYHTOBBIX BOJ. Tak, B YCJIOBUAX KOHTHUHEHTAJIBHOIO PEXHUMaA B
IPYHTOBBIX BOJaX OTMEUAIOTCS SBJIEHUS UCIAPUTEIIbHON KOHLICHTPALMN XU-
MUUYECKHX 371eMeHToB. Haubosiee xapakTepHbl OHM ISl FOXKHOW 4acTH Tep-
PUTOPUM UCCIIEAOBAHUM.

Ou3nKo-XUMHUUECKHUE (PaKTOPBI (CBOMCTBA 3JIEMEHTOB, PACTBOPUMOCTh
XUMUUYECKUX  COEIAMHEHUN,  KHUCIOTHO-UIENOYHBIE U OKHMCIMTEIBHO-
BOCCTAHOBHUTEIILHBIE YCIOBUS CPE/IbI MUTPALMU, HOHHBIH OOMEH U Ap.) OKa-
3bIBAIOT OOJBIIOE BAUSHUE Ha (POPMUPOBAHME XMMHUUECKOIO COCTaBa KaK
IPYHTOBBIX, TaK W MOA3EMHBIX BOJ INIyOOKHUX NOpU30HTOB. OJHHUM M3 BaXK-
HEULIMX (PAKTOPOB IMPUBHOCA B MMOA3EMHBIE BOJIBI XUMHUUYECKHUX YJIEMEHTOB U3
BOJIOHOCHBIX TIOPOJ SIBJISIETCS JCHCTBUE MOHMU3MPYIOLLIEH pajuanviv, B pe-
3YJbTaTe KOTOPOUM BBIHOC OTAEIBHBLIX XUMUYECKUX SJIEMEHTOB U3 MUHEPAIOB
B BOJy yBenwmumBaercs B 2-247 pa3z [46, 51]. KaTtuoHHbIli 00OMEH, 3aK/O-
YAOUIMACSH B XMMHYECKOM B3aUMOJCUCTBUU TOHKOAMCIICPCHOW YacTH I'Op-
HBIX TMOPOJ C BOJHBIMH PACTBOPAMU, MPU COOTBETCTBYIOIINX YCIOBUSAX MO-
KET CTATh BEAYIIUM (PAKTOPOM MeTamMoppu3auu NPUPOIHLIX BOJ [236].

3Ha4yeHue OMOJIOrHYCCKUX (PAKTOPOB B (POPMHUPOBAHUHA XHUMHUYECKOTO
COCTaBa MOA3EMHBIX BOJ PErMOHA A0 CHUX MOP OCTAETCA HEU3y4eHHBbIM. O1-
HAKO, MOHO IPE/ITOJI0KUTh, YTO B 30HE THUIIEPreHE3a MUKPOOPIraHU3MbI U
MPOAYKTBl  UX JKH3HENEATENBHOCTH YUACTBYIOT B  OOJIBIIMHCTBE TI€O-
XUMUYECKUX NpeodpazoBanuil B cucteMe "mopoja - oga". C HUMM CBsI3aHbl
[IPOLECChI CYNTb(hATpEeAyKLUMH, 00pa30BaHUs YK30MCHHBIX I'a30B - YIJICKUCTIO-
TBI, CEPOBOAOPOAA, A30Ta, KUCIOPOJA, METaHA, Pa3pyIICHUS CYIb(PUIHbIX
MUHEPAJIOB B 30HC OKUCIICHUS, SIBIIEHUS KOMILJIEKCOOOPA30BAHUSI U COPOIIUU
XUMUUYECKUX JICMECHTOB.

Ponb paznuunbix GakTopoB U 1poieccoB B (OPMHUPOBAHUN IEOXHUMHU-
YECKUX TUIIOB BOJ Ompejaessercs riiyOuHOU 3arneranusi BOJAOHOCHBIX TO-
PU30HTOB U KOMIUIEKCOB. Kpome Toro, 00nbioe BIUSHUE HA TO OKA3bIBAET
TCKTOHMKA TUJPOrCONIOTMYECKUX  CTPYKTYp, CTE€NEHb WX  TUIPOIH-
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HAMMUYECKOW PACKPBITOCTH W, KAK CJIECACTBUE - MHTEHCUBHOCTHL MacCOMepe-
HOCA B MMOJ3EMHON rupocdepe.

dopMmupoBaHue rUIpOKAPOOHATHBIX BOJ KAJIBIUCBOTO, MArHUEBOTO U
CMELIAHHOr0 KaTMOHHOI'O cocTaBa ¢ muHepanusanuei 1,0-3,0 /i npoucxo-
JUT B PEruoHE, KaK MPaBWIO, B YCIOBUSAX aKTUBHOI'O BOJIOOOMEHA 30HBI I'H-
NICpredesa Nnpy pacTBOPEHUM M BHITICTAYMBAHUN KallbLUK- U Marauiicoaep-
JKalluX MMHEpAJIOB - T'UIca, KalbUUTa, JOJIOMHUTA U JPYTUX. DTH PEaKIIHUU
KOHTPOJUPYIOTCA COAECPIKAHUEM YIVIEKUCIOTHI B 110J36MHBIX BOJAX M IPO-
UCXO/IAT NPHU €€ U30BITKE MO CXEME:

CaCO3 + C02 + HQO S Ca (HCO3)2

OCHOBHBIM IIPOLIECCOM IIPU 3TOM SIBIIIETCS MOHHBIH OOMEH, KOTOPbIii
ONPENEISIETCA CTPEMIICHUEM CUCTEMBI 'BOJIA - IOPOJA - Ta3 - OPraHUYECKOe
BEUIECTBO" K (PUBMKO-XMMUYECKOMY PABHOBECHIO M IIOAUMHSIETCS 3aKOHY
JeHCTBYIONX Macc. [TockonbKy npupoiHbie aacopOeHThl B BEPXHEHW YacTu
TUJIPOTE€0IONMYECKOTO pa3pe3a UMEIOT, B OCHOBHOM, OTPHIIATE/IbHBIN 3apsia
(KOJUTOWBI, MJIMHBI, OPraHuKa), MEXKIY BOJAMH, BMELIAIOIIUMHU HUX MOPO/Id-
MU U OMOT€HHBIMH 00pA30BAHUSIMH TIPOUCXOJAT PEAKUUU KATHOHHOTO 00-
MEHA. JHEPrus peakuui 3aBUCHUT OT BAJIEHTHOCTU KATHOHOB, UX ATOMHOIO
Beca u paaunyca. Hem oHa BBIUIC, TEM CUJIBHEE KATHOHBLI MOMJIOIIAOTCS M3
pacteopa: K> Na'; Ca™™> Mg"" [225]. O6s3arensHbim YCIOBUEM TIPOTEKa-
HUST DTHX IPOLECCOB SBJSETCA Pa3HOCTh MEXKTY KOHIIEHTpaIMel pacTBo-
PAIOMIErOCs BEIECTBA HA TOBEPXHOCTH TBEPIOHM (ha3bl U €ro KOHIIEHTpaLUei
B pacTBOpe. [Ipu 3TOM mpene/bHas KOHUEHTpAIMs BEIIECTBA B MOA3EMHbBIX
BOJAx OIPE/E/IAeTCcs KOHCTAHTOM €ro pacTBOPUMOCTH. | 'mupokapOoHATHO-
KaJIbIIMEBbIE, MAarHUEBBIC, d TAKKE KaJlbIIMEBO-MArHUEBO-HATPUCBLIE BO/bl
UMEIOT OJIM3KME K HEWTpajbHbIM 3HadeHus pH u pacmpocTpaHeHbl B MH-
(UITBTPAIMOHHBIX CUCTEMAaX KaflHO30MCKOr0, ME3030MCKOr0 1 Maseo30HCKO-
ro BO3pacra.

COBepUIEHHO HWHBIM TIPEACTABIACTCS TreHe3uc menounbix (pH 8-9)
npecHeplX U yiastpanpecHelx (M 0,3-1,5 r/n) ruapoxkapOoHATHO-HATPUEBBIX
BOJ, OYaru BOCXOJALIEH pasrpy3KH KOTOPBLIX BCTPEUAOTCS B 30HAX aKTHUBH-
3UPOBAHHBIX TITyOUHHBIX paznomMoB. opMupoBaHue UX MOKET OBITH CBsi3a-
HO ¢ aDMOTeHHOH Jaecynbdaruzanmrend U ACXJIOPUTH3ALMEH BOJ B IIPUCYTCT-
BUM YITIEKUCIIOTHI U METAHA, 4 B HEKOTOPBIX CIIyYasix U ¢ KATUOHHBIM 00Me-
HoM [242]. Takue peakuuu MpoucxoaaT MPU B3aUMOJACHCTBUU THIPOKapOO-
HATHO-KaJIbLMEBBIX BOJ C HATPUHCOACPKAIIUMHA TTIMHUCTBIMH TTOPOIAMH Ha
HEOOBIIMX IITyONHAX:

Ca(HCO05), + 2Na" & 2Ca*+2NaHC0;



Onanako HabOoaaroleecs MPOCTPAHCTBEHHOE COBIAJEHUE 0YaroB paz-
IPY3KHU LIEJTOYHBIX HU3KOMUHEPATU3OBAHHBIX T'HAPOKAPOOHATHO-HATPHUEBBIX
BOJ C TEKTOHWYECKU aKTHUBU3UPOBAHHBIMU YHYACTKAMU JOJTOKHUBYIIMX Pa3-
JIOMOB, YKa3bIBAaET HA BO3ZMOKHOCTh CBSI3H UX (DOPMUPOBAHMS C IHAOICHHEI-
MM TTPOLIECCAMU, B Pe3yIbTaTe KOTOPLIX NMpoucxoauT Beiieaenune OH™, H;O™
U Apyrux coeauHeHuid. K Takomy BbIBOMY MPHUILIM HEKOTOPHIE HCCIIC-
nosatenu [150, 159, 247]. B pesynbrare usydeHus reosIOrMYECKUX U I€0-
TCPMHUYECKUX YCIOBMH 00pa3zoBaHds T'HJIPOKApOOHATHO-HATPUEBLIX BOJI
M.A. Jlarynosoit (1979) ycranoBaeHa npuypoueHHOCTE X K 00JaCTsIM allb-
MAHCKOTO TEKTOICHE3d, a B UX NpeJenax - K Haubojee riyOOKuM, Iporpe-
ThIM 4acTsIM OacceiiHoB. OCOOEHHOCTH CONEBOIro (BBICOKOE COJEP/KAHUE
HCOs , B, Hg, Li, Rb, Cs, I u ap.) u razosoro (npucyrcreue CO,) cocrasa
BO/1 TIO3BOJIAIIN MPEAIOJIOKHUTE, YTO B UX 00OPA30BAHUM ITPUHUMAIOT YUacThe
riayounnsie Guonasl [152]. CormacHo HammMM pacyeTaM, OJHOM U3 Haubo-
JICe BEPOATHBIX NPUYMH (GOPMUPOBAHMS Ha TIyOMHAX CBBIMIE 1-2KkM Tpe-
CHBIX TMAPOKApOOHATHO-HATPUEBBIX BOJ MOKET OBITh Y PekT "Bekunanus "
neperperbix (t>100-150°C) XJIOPUAHO-(TUAPOKAPOOHATHO )-HATPUEBBIX BOJI,
4TO CBS3AHO C PC3KMM IMTaJCHUEM JABJICHMS NPH T10Ma/laHuK UX (B Mpouecce
BEPTUKAILHOW PAa3TPy3KK) B 30HBI pa3yIuIoTHEHUs mopoi. [1pu sTom npowc-
XOJIHUT BBIACTICHUE JIETYUYUX (XJ10pa), AecyabhaTu3anus Bo4 U BLITAJICHUE B
0CaJIOK COJIEH KaJIbIUsl U MArHUs, 4TO, B CBOKO OYEPE/Ib, NPUBOIUT K 3HAUM-
TCALHOMY YMEHbIICHUK) MUHEPATU3ALUU pPacTBOPOB. B pesynbrare oOpa-
3YKOTCS  ONPECHEHHBIE T'MAPOKAPOOHATHO-(XJIOPUAHO)-HATPUEBBIE  BO/ILI,
JIMH3BI KOTOPBIX BCTPEYAIOTCA HA TIIyOuHax J0 5 - 6 kM [296].

Cynbdarsere, a Takxke cylb(aTHO-rupoKapOOHATHRIE U CYJIL(ATHO-
XJIOPUIHBIC BOIBI PA3JIMYHOIO0 KATUOHHOI'O COCTaBa 4acTO BCTPEYAIOTCH KaK
B 30HE CBOOOIHOTO BOJOOOMEHA, TaK M B TTyOOKO 3a/IeTaloUX rOpU30HTaX
ME3030MCKHX U [AJIEO30MCKUX OTI0KeHUHU. [Ipn a3TOM oTMeuaeTcs crenyto-
L1ast 3AKOHOMEPHOCTL: CyJb(aT-UOH, COJACPKAHUE KOTOPOT'0 HE3HAUNTEIHHO
B IIPECHBIX BOJAX, UIpaeT BCE OOJIbIIEE 3HAYEHUE C POCTOM MUHEpald3aluu,
COXpaHss OTY TEHISHLHIO JI0 YPOBHS COJIOHOBATBHIX BOJ (MHHEpaIU3alus -
3,0 r/m) [137, 237]. B uenom pacnpoctpanenue u GOpMUpPOBaHUE CYIb(ar-
HBIX BOJI OIPEACIACTCS CIIOKHBIM KOMIUIEKCOM I'€0JIOTHYECKUX (DAKTOPOB,
BOKHEHILIUMH M3 KOTOPLIX ABJISIFOTCS: HAIMYUE B pazpese cynb(aTcoaepixa-
HIAX OTJIOKEHUH U HEPTEra30HOCHBIX KOMITIEKCOB, JIUTONOrO-(hannaibhblii
COCTaB BOJOBMEIIAIONINX IMOPOJI; OMOXUMHUYECKHE O0COOEHHOCTH BOJOHOC-
HbIX FOPU30HTOB U UX I'MAPOJMHAMUYECKUE YermoBus [155, 228].

[Toctyruienne cynb(darT-noHa B TOA3EMHbIC BOMABI CBS3aHO C pas-
JMYHBIMU TCOXMMHYECKUMU NpoLeccaMu. B 30He runepreHesa pakHeiiee
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3HAYEHUE, ITO-BUAUMOMY, UMEET CyibpaTpeaykuus. OcoO0eHHO MHTEHCHUBHO
STOT POLECC NPOTEKAET HA TPaHULie 00OrallleHHBIX CePOBOIOPO,/IOM HE(TS-
HBIX BOJ ¢ MHQWIBTPAUMOHHBIMU BOJaMu [228]. 3HAYMTEIIbHYIO POJIb B Ha-
KOILIEHUH CyJIb(AT-MOHA B MOA3EMHBIX BOJAX UIPACT PACTBOPCHME M BLIIIE-
JTaYMBAHUE TUIICOB U JOJOMHUTOB [237]. B yroibHbIX maxrtax u Herjayboko
3QJIeTaloMX BOJOHOCHBIX ropu3oHTax kKapOona Jlonbacca GopmupoBaHme
CYJIb(ATHBEIX BOJ MPOUCXOIUT MPH OKUCICHUU MUPUTA U JIPYIHX CYIb(HI-
HBIX MUHepasnos. Ilpouecc HHTEHCUPUUUPYETCS B TPUCYTCTBHHM PACTBOPEH-
HbIX HUTpATOB. IIpoAayKraMu peakuuu Npu 3TOM SBISFOTCS ra3000pasHbIi
a30T, CyJb(aT-HOH U JABYXBaJEHTHOE ke1e30 [345]. B 30He ¢BOOOIHOrO BO-
noodMeHa oOpasoBaHue cynb(arT-uoHA IMPOUCXOAUT U IPU OKUCIEHUU MU-
HEpajaoB Cynb(uAHbIX pya. Takue mporecchl HAOIKOIAI0TCS HA AHTUKIIU-
HAJIbHBIX CTPYKTypax HHenpoBcKo-JloHenKoro appakoreHa (Iopoasl KOTo-
pBIX COIAEPXKAT THAPOTEPMANIBHYIO MOMUMETANIAYECKYIO U PTYTHYIO MUHE-
panu3anuio), a Takke B pailloHax pa3BUTHS MEAMCTHIX MECYAHUKOB Baxmy1-
CKOH KOTJIOBMHEL He meHee BaKHBIM MCTOUHUKOM 00pa3oBaHMs Cyibdar-
MOHA CITy KaT W IMPOAYKTHl INIyOMHHBIX MNPOLECCOB B 3eMHOI kope. Tak, Bo
MHOTHMX MECTax BAOJIb aKTMBU3MPOBAHHBIX PAa3JOMOB MPOUCXOJIUT CBOOOI-
HOe BBIICIEHHE cepoBogopoaa (/pyxkosecko-KoHcTaHTHHOBCKAsA, [ opiios-
cKas aHTUKIMHAIM, CIaBAHCKAN KYIOJ U Ap.), KOTOPBIM KOHTAKTUPYs C UH-
(DUITBTPAIMOHHBIMU BOJAMHU H OKUCIIASCH 00pasyeT noHbl SO, . Gopmupo-
BaHME CYJIL(ATHBIX BOJI IPOUCXOIUT TAKIKE U [IPU CMEIIMBAHUU TITyOUHHBIX
paccolioB ¢ KMCIOPOACOAEPKALIUMH aTMOCPEPHBIMU BOIaMHU. B pe3yibTare
UX CJIOKHOI'0 B3aMMOJEHCTBUA BBLACISETCS METAH — MPOAYKT MUTAHUS JUIS
cylb(parpeyuupyomnx OakTepui, Moa AEHCTBHEM KOTOPLIX B PacTBOpE
TOSIBJIICTCSL 3JIEMEHTApPHAsA Cepa — UCTOYHUK CYNh(par-uoHa B IOI3EMHBIX
BOJIAX 30HEI ¢BOOOAHOTO BoaooOMeHa [537]. Kpome Toro, Kak mokasaian uc-
cienosanusg M.@. Boska n T.C. Huxkonaenko [48], B rmy0okux ropuzosTax
najineo3ost Jnenposcko-loHenkoro aBnakorena GopMupoBaHue Cyjb(paTHbIX
BOA MOJXKET TPOUCXOJAUTH 110 BO3IAEHCTBUEM paauonmia. MMeHHO 3Tum
npoueccam, IMO-BUAMUMOMY, [PUHAMIECKUT BEAylIas poJIb B I'CHEpaLUu
Cy/b(haT-HOHA B HIKHUX TMIPOIMHAMHUYECKUX 30HAX 3eMHOM Kopbl [298].

Ecnu renwesnc ruapokapOOHATHBIX M CYJIb(PATHBIX BOJ 0COOBIX HUC-
KYCCHH HE BBI3BIBAET, TO Ha (POPMUPOBAHUE XJIOPUAHBIX BOI U PACCOJIOB
CYUIECTBYIOT pa3InYHble TOUKH 3peHUs. OCHOBBIBASICH Ha MPEJICTABICHUAX O
[IPUPOJIC PACCOIOB, MOXKHO YTBEPKAATh, YTO OCHOBHBIMH UCTOYHHKAMHU pPac-
TBOPEHHBIX COJIeH B JIHEMPOBCKO-/]0OHEIIKOM aBIaKkoreHe sBJISFOTCS:

1. Murpauus paccosoB u3 o0yacTeil paspyuieHusl I'aJION€HHBIX O7T-
NIOKCHUH B baXMyTCKOH KOTIOBUHE M CONISTHO-KYTIONBHBIX CTpYKTYp J/IB;
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2. IMonTox BOA BBIMIETAYMBAHUS U3 COJIEHOCHBIX TOJII ITEPMU U JCBO-
Ha.

3. MouekyapHO-IU(QY3MOHHBIA BBIHOC XJIOpUAA HATPUA U3 T0POA
10KeMOpuUiCcKOro GyHaaMeHTa. |

4. IloctynneHue AeTydero XJjaopa u XJ0pUIHO-HATPUEBBIX (DIIFOUIOB TIO
ri1yOUHHBIM pa3jioMaM.

YKa3aHHBIE MCTOUYHMKH COOTBETCTBYIOT TEOPUAM 00 3K30TreHHOM (1, 2)
1 SHIOTeHHOM (3, 4) MPOMCXOKICHUN XJITOPUIHO-HATPHEBBIX BOA U pacco-
JI0B.

DK30reHHOH Teopuu (HOPMUPOBAHUS XJIOPHAHO-HATPUEBBIX (Kallb-
LIMEBBIX) PACCOJIOB, MOAAEPKUBAIOIIEHCS OOMBITHHCTBOM I'€0JIOrOB, MOCBSI-
HICHBI MHOro4ncieHHble Tpyasl {41, 51, 106, 236, 237, 270 u ap.]. OcHoBy
¢ COCTaBJIAET TUIIOTE3a O CEIMMEHTOTEHHOM MPOUCXOKICHUN BOJ, MCXOIs
U3 KOTOPOH COCTaB pacCoOJIOB CUMTAETCA MPOU3BOJAHBIM MOPCKOH BOIBI I10-
rpedeHHbIX OacceriHoB. Paccosbl ¢ koHneHTpauueit 10 300-400 r/n, nomnas B
[TPOLIECCE JINTOrEHe3a B OCAAOUYHbIE ITOPOJIbI, OTKUMAOTCS M3 HUX B COOT-
BETCTBYIOLIEH CTPYKTYPHO-TCKTOHUUECKOH 00CTaHOBKE.

3aMeTHO OTIIMYAeTCs OT MNpeHbIAYIIeH CeJIMMEHTOreHHO-UHpUILTPa-
LUOHHAs TUIIOTE3a, COTJIACHO KOTOPOM MCTOUHMKOM pPACCOJIOB SBISCTCS HE
CTOJIbKO OCTATO4YHAs para norpeOeHHbIX MOPCKUX OacCeMHOB, KaK COCTaB
BMeLIAIMX 1opoa. OXHUM 13 HauOOJIEE U3BECTHBIX €€ CTOPOHHUKOB SIBJIsI-
ercst E.B. IIunnexep (1977), kotopslit cunraet, uto "...MogaBIstomas Macca
KOHLEHTPHUPOBAHHLIX PACCOJIOB MOABUIACH U3 BOJI PA3IMUHOIO TeHE3HCa Ty~
TEM MeTamop(u3ammu UX MCXOAHOro coctasa' [225]. DToro »xe MHEHMs
npunepxuBaicsa ewe B.A. Cymun (1935), xoTopwlii cumTan XJIOpMIHbIE
KaJIbIIMEBLIE BO/bl KOHEUHBIM HPOAYKTOM KOHLIEHTPUPOBAHUS MPUPOTHbIX
BOJ Ha OoyblIMX IrmyOuHax. JlaHHas rumnortesa, KOTOPYIO CKOpee CIeA0BasIo
OBl HA3BIBATHL METaMOP(OreHHON, OXBATHIBACT MMOUYTH BECh JMAIA30H (HU3HU-
KO-XMMWYECKHX MpeoOpa3oBaHuil B 3eMHON Kope. OHA ABISETCS KakK Obl
NPOMEKYTOUHON MEKIY 3K30T€HHOM M SHIAOTeHHOHU TeopusiMu (HOopMUPOBa-
HUsI PACCOJIOB U, IPAKTUYECKU, HE MO3BOJISIET YETKO OINPCACIUTRLCS C UX HC-
TOYHUKOM, YTO YACTO UMEET IPUHUNNHNANHHOC 3HAUYCHUE.

ODHIIOTEHHAsl TEOpUsi paccon000pa3oBaHus OCHOBLIBAETCS HaA TIUIy-
OMHHOM (FOBEHHMJILHOM, MarMaror¢HHOM, KOHTaKTOBO-METaMOP(OreHHOM,
FHAPOTEPMAIEHOM ) HCTOYHHMKE I'eHepalMu paccosioB. OHa JOCTATOYHO T0/1-
poOHO 000CHOBaHA B padoTax psiaa ruaporeooros [54, 55, 92, 133, 351,
368 m np.] M NOJAEPKUBAETCS MHOTUMHU HMCCIICAOBATEIISIME, U3YUAOLUIMMA
MPOLECChI ByIKaHUW3Ma U TUAPOTEPMAIBHOIO pyaooopaszoBanus [7, 141, 191,
194]. Ilo muenuro JI.Yaiita (1970), BBUAY TPYAHOCTEN B MCCIEA0BAHUM, YH-
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JOTEHHOMY MCTOYHMKY PacCOJOB B 36MHON KOpE YHAEISIETCS HE3ACITYKEHHO
majoe BHUMaHue. BMecte ¢ Tem, 0anaHCOBBIMM PAcUETaMM YCTAaHOBJIEHO:
BBIHOC BEIIECTBA (OCHOBHBIM KOMIIOHEHTOM KOTOPOTO SIBJISIOTCS XJIOPUHO-
HATPUEBBIE (PIFOU/IBI) TUAPOTEPMAILHBIMU CUCTEMaMHU, CYIIECTBYIOLIUMHU
JCCATKHA M COTHM ThICAY JIET, HACTOIBKO BEIMK, YTO HE MOXKET OBITH 0OecIe-
YeH BblE/IaYuBaHUEM XJ10pa U HaTpus u3 nopoa [370]. C apyroi CTOpoHs.I,
npeo0agaHue XJI0PU/I0B B BO1aX MHOTHUX THAPOTEPMATIBHBIX CUCTEM, Hapsi-
ay ¢ npucytcrsueM HCI B skcraisiiMsiX aKTUBHBIX BYJIKAHOB, MPUBEIO Psia
MCCIIEA0BATENEN K IPEACTABIICHUIO O FOBEHUILHOM I'CHE3UCE XJI0pa HE TONb-
KO B DHJOTEHHBIX (DIIIOUAAX 30H COBPEMEHHON TEKTOHHYECKON aKTUBH3aLUU
[7, 194], HO ¥ B BLICOKOMHMHEPAIM30BAHHEIX PACCOJIaX, BCTPEUAIOIIMXCS B
HWKHENH THJIPOAMHAMMYECKOW 30HE TEKTOHUYECKH CTaOWIILHBIX obOnacTei
[54].

DK30T€HHOE paccosioo0pa3oBaHME IIHPOKO Pa3BUTO B BEPXHUX [OpPU-
30HTax autocheprbl U ruapocdepbl. OTHAKO OCHOBHBIM HCTOYHUKOM [IITy-
OMHHBIX PacCOIOB MOXKET ObITH MOJEKYJISIPHO-TU(G(PY3NOHHBIN BBIHOC XJI0-
puia Hatpus U3 JOKEMOPUUCKUX M HUIKHEIAICO30MCKMX KOMIIIEKCOB. OH
OCYILIECTB/IACTCA KAK MPU TEPMOMETAMOP(PUIME OPOA, TaK U B pe3yJbTaTe
IIPOLECCOB, CONPOBOKAANIIMXCA TIIYOOKOW TMEPECTPOUKON BELIECTBA 3EM-
Hoil Kopbl. IlocTyrneHue ke JeTydero xjiopa U XJIOPUIHO-HATPUEBBIX
(pIIION0B, CBSI3aHHOE C MPOSIBICHUEM aKTHBHOCTH IOJKOPOBOT0 cyOcTpara,
BITOJIHE MOYKET IIPOUCXOAUTH 10 30HAM PA3JIOMOB I'TYOHMHHOIO 3aJ105KEHUS.

PaccMarpuBas HaKOIUICHHE COJIHBIX 3aJCKEH Kak pe3ynbTar Io-
CTYIJIEHUS! B OACCEWHbI celMMENTallUM YHAOICHHBIX (MarMaTOTeHHBIX) XJIO-
PUIAHO-HATPUEBBIX BBICOKOMHHEPATM30BAHHBIX PACTBOPOB, CTUMYIUPY-
FOIIMX HAYAI0 KPUCTAIM3AIUY TAIUTAa U PYTUX 3BAIIOPUTOB, COBPEMEHHOE
3K30I€HHOE pacco000pa30oBaHUE MOKHO pacCcMaTpUBATh Kak MPOLECC pere-
Hepauuu ApesHux pacconos. M mosromy npaB A.H. Ko3un (1985), ytBep-
KIABLUIMKM, YTO "B TE€UYEHHE BCEH TE€OJIOTMUECKOM MCTOPUM 3€MIIM SHIOICH-
HbIA (hakTOp UMel riaobanbHOE 3HAYCHUE B (POPMUPOBAHUHN XJITOPHIHOM MU -
pocepbl (MEpBOOLITHBIA U COBPEMEHHBIM OKeaH, BOJbBI OCAJOYHBIX METa-
MOP(PUUECKUX U U3BEPKEHHBIX MOPOJI), TaK KakK Ipyrue (PaKTopbl 110 CBOEMY
CYIIECTBY SIBJISAIOTCA BTOPUYHBIMH .

Taxas Touka 3peHMs 1103BOJIIET YIOBJICTBOPUTEIHHO OOBSICHUTH Kak
0COOEHHOCTH TMAPOIreOXMMHUYECKON 30HATBHOCTH B Pa3JIMUHbBIX CTPYKTYpax
JIHENPOBCKO-JIOHEUKOr0 aBJIAKOreHa, TaK W Pa3TPy3Ky XJOPHAHBIX BOJ U
paccosos, MPOUCKOAALIYIO B AOJTOKMBYIIMX Oodarax TEIMJIOMAcCONepeHoca,
KOTOPLIE pacroiaratoTcsl B 30HAX TEKTOHUYECKU aKTUBU3UPOBAHHBIX PErHO-
HAJILHBIX PA3JIOMOB.
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2.1.3. OcHoBHBIE YepThI NAJTEOTHAPOTeOXUMHYECKOI
IBOJIOLUHM PeruoHa

DBOMIONUS XMMUYECKOTO COCTaBa IMOA3eMHBIX BOJ JlHemposcko-Jlo-
HELIKOI'0 aBJIAKOT€Ha MPOUCXOINIA HA NPOTIKEHUH BCEH MCTOPHH €I'0 I'eo-
JIOTMYECKOro  pasputus. [IposiBIICHMS TEKTOHMYECKHX (a3, COIPOBOXK-
JaBIIMCCSA ABMKCHUAMM OJIOKOB 3€MHON KOPbI, KONTEOAHUSIMU YPOBHSI MOPSI
U I'UAPOTEPMANIbHBIMU NIPOLECCAMU, NIPUBOAMIIA K MHTEHCUBHOMY BOA000-
MEHY HE TOJIbKO MCKIAY OTACAbHBIMU BOJOHOCHBIMU TOPU3OHTAMH M KOMII-
JeKCaMH, HO M MEKIY TeOTHAPOAMHAMUYECKUMU CUCTEMaMU: HHOUIHTPA-
HUOHHOM, JJIM3UOHHOM M TEepMOrMApoAMHAMUYecKol. BomooOmen, wacto
COMPOBOXKAAIOMIMMUCS Pa3TPy3KOH DHIOIEHHBIX (BJIIOUIOB, OCYIIECTBIICTCS
TJIABHBIM 00pa3’oM IO TPELIMHOBATHIM 30HAM INIYOMHHEIX Pa3IOMOB, aKTH-
BHU3aLUsT KOTOPBIX BBI3BIBACT INTyOOKHWE U3MEHEHMS B XMMHUYECKOM COCTaBE
ruapocdepel. B ¢BA3u ¢ 4eM UCTOpUIO (POPMHPOBAHUS XUMUYECKOTO COCTa-
Ba MOJA3EMHBIX BOJ CIEAYET PACCMATPUBATL B HEPA3PHIBHOM B3aMMOCBSI3H C
MCTOPHUEH MEOTEKTOHUYECKOTO PA3BUTHS pernoHa. IMEeHHO M03TOMY B OCHO-
BY TAJICOrUIPOreOXUMHYECKOTO aHAIM3a TEePPUTOPUMU HCCIIEN0BAHUN aBTO-
pOM MOJIOJKEH HPUHLUIN BbIJIEICHUA BOKHEHIIINX ATANOB €€ T'C0JIOTMYECKON
IBOJIOLUH.

O neBoHcKOM mieprone (GOPMHPOBAHMS XUMHMYECKOIO COCTaBa I10J-
3eMHBIX BOZ JIHEnpoBcKO-JIOHENKOro BOMOHAMOPHOIO OacceiHa MU3BECTHO
o4eHb Masio. CTpyKTypa B 3TO BpeMsI MepeKHBana HaYalIbHYI0 CTalUIO CBO-
ero (POPMUPOBAHMS, CBA3AHHYIO C IPOSIBIEHUEM KaJIEOHCKOIO TEKTOTEHE3a,
COTIPOBOKIAIOINCTOCST U3JIMAHUEM MarM, CKOpee BCEro, OCHOBHOI'O COCTaBa
[56]. IIpu >TOM BBLIENSINCH LIETOYHBIE TOCTMArMATHYECKUE PACTBOPLL, 3a
CUeT KOTOPBIX MOIJM (POPMHPOBATLCS TPEIIMHHO-KUILHBIC, BLICOKOMMUIE-
panmzosanueie (Oosee 30 1/1) XJOPUAHO-KAIbIHEBO-HATPUEBLIE BOAbI W
paccounbl, couepKamue IUTHIA, pyOuauil, OepuLiuii, XpoM, BaHaUH, CTPOH-
UMH, Oapuii, aqlOMWHMH, JKelle30, TaHTal, HUOOWN, MOJMO/EH, CBUHEIl M
ApYyTue pyJHbIC dJIEMEHThI. | eoxumudeckas pojb MPECHBIX WH(DWILTpaLU-
OHHBIX BOJ, NPOHUKAIOUIUX B IIPUIIOBEPXHOCHYIO YacTh BOJIOBMEILAIOLINX
nopof, OblIa HE3HAUNUTEIbHOW W CBOJMIIACH, BEPOSITHO, JIMUIL K 00pa3oBa-
HUIO OJIaronpuATHLIX (DU3UKO-XMMHUSCKUX YCIOBUM AU BBIMAJCHAS MUHE-
palbHOTO BELIECTBA U3 PACTBOPOB IPU CMEIIUBAHUM C HUMHU BOJ DHIOTEH-
Horo Gpopmuposanus [179]. Tepputopus pu 3TOM UCIBITEIBAIA YCTORYUBOEC
BO3/IbIMaHHME, KOTOPOE NPOAOJIKAIOCH BILUIOTH J10 dHpeabckoro spemenu. C
pPaHHErePUMHCKON aKTUBU3AIMCH PA3JIOMOB YCHUINIACh MarMaTH4ecKas aes-
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TCLHOCTE ¢ 00PA30BAHMEM IENTOYHO-OCHOBHEIX MHTPY3UBHBIX KOMILICKCOR
- nadasor Tpanmnosoi hopmanuu [36]. ,

B siidenbekuit Bex mponsouuia tpancrpeccus MODsl, B pe3yiabTaTe Ko-
TOpOH B chopmupoBasieMcs: JHeNnpoBcko-J{0HEKOM nangeopudre obpa-
30Bancs Mopckoi bacceiin. CBOEro MakCUMAaILHOTO Pa3BUTHS TpaHcrpeccus
AOCTUTJIA B XMBETCKOC BPEMsl, K KOTOPOMY HAKOMMIIMCh MOLIHBIE TOJIIIU
BY/IKAHOTCHHO-0CAIOYHBIX MOPOJ. ITO nepuo, 1no mMueHuo WU.I1. Kopocra-
mosna u M.A. Mecsna, "...no-euaumomy, CIICIyeT CUUTATHL Havanom ¢Gop-
MHUPOBaHHUA TO3EMHbBIX BOJ cOOCTBEHHO JlHempoBcko-JloHewkoro apresu-
aHckoro Oaccelina" [143].

/Kapkuil apuHeLl KIMMAaT, UHTCHCHBHBIE KOTeBaTelbHbIE JABHXKECHUS,
pasorpes Jioxka najeopudra U pasrpyska mocTMarMaTHYecKuX XJIOPUTHO-
HATPUCBLIX PACTBOPOB B CYLICCTBYIOLIMEA B 3TO BPeMs Ha TEPPUTOPHH pe-
F'MOHA MEJIKOBOIHBIH MOPCKOH OacceiiH, NpuBenn K ero UHTEHCUBHOMY 3a-
COJIOHCHHIO M OCYIKU/IH, TO-BUAUMOMY, MMPUYHHON HAKOTUICHUS! MOILHOM
TOINIH KaMEHHOM com. K KoHIy ro3nHero nepoHa coneoGpazoBanue npe-
KpaTujoch, UTO OBLIO CBS3aHO ¢ BO3ABIMAHUEM TEPPUTOPHHU, 3aKOHUMBLIICM-
s Ha pyOexe JAEBOHCKOTO M KAMEHHOYTOIBHOTO Nepro/I0B OPETOHCKOM (a-
30l TCPUUHCKOrO oporenesa. [locnenuss COMPOBOKAAIACHL MHTCHCUBHOMN
pasrpy3KOH TepMalbHBIX PACTBOPOB, NMPUBHOCMIMX PYIHBIE IMCMEHTDHI I
KPEMHE3EM, KOTOPBIMM  00Oralla/inch BMEMAOLIAE OCA0UHbIE TOPOIbL,
Cpenn pyIHBIX 31€MEHTOB B pacTBOpax npeodagam Kene3o, MapraHeil,
AIFOMUHWH, 1TojuMeTanisl [179].

OOpasoBaBLINECs TAIOrEHHbBIE OTIOKEHUS, KOTOPBIC BBITIOJIHSIN POJTH
PCTHOHATILHOTO BOLOYNOpPA U 3ajeraay Ha 00Jiee APEBHUX BOJMOHOCHDIX I10-
polax BYJIKaHOICHHO-OCAaL0YHON TOMIIM, O0YCIOBUIN (OPMHUPOBAHUE B
npeaesax JIoHenkoro rpabena BoAOHANOPHON CHCTEMbL, MOYTH MOTHOCTHIO
M30JTMPOBAHHOMN OT BO3AEHCTBUSA aTMOCchepHBIX 0caakos [143]. B 310 BpeEMS
B BOZOHOCHBIX TOPU30HTAX M KOMIUIEKCAX CUCTEMBI IIPe00/1a1aMu 10BEH U] b-
HO-MarMaTOI€HHBIC U METaMOP(GOTEHHBIE BOJIbI, COCTAB KOTOPBIX COOTRET-
CTBOBAI COCTABY MOCTMArMaTHYECKUX IOJUTEHHBIX PACTBOPOB.

[locne GpeToHCKO# TEKTOHUUYECKO aKTUBH3ALMH Teppuropust [loner-
Koro nporuda u Boctounoi uactu J{JIB ucnbIThIBATA YCTOMYMBOE OITyCKa-
HUC BIUIOTE 10 paHHETIEPMCKOro BpemMeHHd. C NOrpyKeHHeM HACTYIIaeT cMe-
Ha KOHTUHEHTAILHOTO PEXKUMA MOPCKHM M 00pasyeTcst TOJIA TepPUTreHHO-
KapOOHATHBIX 0CA/I0YHBIX TIOPOT MOMHOCTBIO Hosree 20 K. Junarenes ocaj-
KOB IIpUBEJI K (POPMHUPOBAHUIO FOPU3OHTOB CEMMEHTALIMOHHbIX BOJ, OTJIN-
HAIOUIMXCA WICTOUHON PEaKLUCH M CPABHUTEIILHO HEBBICOKOM (110 20-30 /1)
MHHCPAIM3ALMCH. XUMUYECKMH COCTAaB 3TMX BOJA BHAYANC ObLI, [10-
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BUANMOMY, XJIOPMIHO-HATPUEBbIM. Brociencrsuu, B npouecce karareHesa
OCAaZJOMHBIX TOJIL, BOJIbI 0boralamncek cyabparamu, CYLIECTBEHHYIO POJb B
00pa3soBaHUM KOTOPBIX Hrpajo, NO-BUAUMOMY, MOCTYILIEHHE TTyOUHHOTO
CCPOBONIOPOAA 110 30HaM pa3/ioMoB. C HAKONIEHUEM CYJIb(ATOB IPOHUCXOIUT
YMEHBIICHHUC LIETOYHOCTH BOJ. OJHOBPEMEHHO B CUCTEME "mopoja - soaa"
MPOTCKAIOT HPONECChl KATUOHHOIO 0OMEHa, BeAyIMe K 0OOTAIICHHIIO CEU-
MCHTAMOHHBIX BOJ KaJiblUMeM U MarHuem [179]. '

K konuy nosaxero xapbona mporuGanue peruoHa 3aMeNIMAoCh, a C
[EPMCKOro nepuoaa Ha4yaaI0Ch €ro MHTEHCHBHOE BO3ABIMAHUE, YTO MTOBJICK-
110 33 COOOH U3MEHEHHE KIMMATHYECKUX YCIOBUH — KIMMAT CTal aApU/IHBIM,
4 MOPCKOH PEKMM CMEHMICS NMPUOPEKHO-MOPCKHM 1 JaryHabsiM. [lpu srom
b KapTAMBIILICKOE BPEMS PAHHEH MepMU Ha ceBepo-3ariajie J[OHeUKoro rpo-
ruda (B baxmyTckoii koTI0BHHE) 110 30HAM AKTUBU3UPOBAHHBIX PA3JIOMOB
LMPKYIUPOBAJIK Py1000pasytolHe THAPOTEPMATIbHbBIC pPacTBOpPbI, OCHOBHLI-
MH MUHEPAIIO00PA3YIOIIMMHU JJIEMEHTAMH B KOTODBIX, CyZIst 110 PYJHOM Mu-
HepammM3anun B nopojaax [155], 6sud Meab, cBUHEN, [MHK. JTH pPacTBOPHI
TOCTYNAIM B MCITKOBOAHBIN MOPCKO¥W OacceiH, B KOTOPOM CyIIeCTBOBaA
OnaronpusTHas Il OCaKACHUS CYJIb(UIOB METATOB BOCCTAHOBHTENbLHAS
o0cTanoBKa. bnaroaaps Haamumuio CEPOBOIOPOAHOrO, TEMIIEPATYPHOIO M
KUCJIOTHO-LICTOYHOTO0 FCOXMMHUYECKUX 0aphepoB METAUIbL, HAXOMAIIMECS B
pacTBOpax B BUAC KOMIJICKCOB C rajJOreHaMH, CyIb(par-HoHOM, FHIPOKCHII-
MOHOM BbINA/AM B 0CANOK ¢ 00pa3oBaHUEM CyJIb(GUIHBIX MHHEPANOB. Mx
OKHCIICHUC M Pa3jIOKCHUE B JaTbHEHIIEM ABUIOCH BXKHLIM (AKTOPOM 060-
FALLCHUS IPUPOAHBIX BOJ Cynb(ar-uonom [179].

B HukuTOBCKOE M ClaBsHCKOE Bpems npyu 00LIEM TOCTENEHHOM BO3-
JAIMaHUN TEPPUTOPUN  JIHENPOBCKO-JIOHELIKOTO aBJIaKOreHa TIPOMCXOMI0
MHTCHCHBHOC 3aCOJIOHEHUC IEPMCKOIO MOPSI U OTIOKEHME MOIIHBIX TOJIL
ramata. BosapiManue CcompoBOKIanoch 00pa3soBAHUEM MHOIOYHCICHHBIX
KyHNONbHBIX noanATHi B JIJIB. B pesynbrate B MesKKymombHBIX nporudax
(bOPMHUPYIOTCS  TOPU3OHTBI  CEIMMEHTAIIMOHHBIX XJIOPUJIHO-HATPHEBbIX-
(KaJILUMEBBIX ) BOJ M PACCOJIOB C munepanusanmeit 10 320-340 r/n. [1o 30Ham
pasioMoB (0COOEHHO B Npeaeax aHTUKIMHAIbHBIX CTPYKTYP) OCYIIECTBIISA-
1dCh - pasrpyska  KHCJBIX  HHM3KOTEMIIEPATYPHBIX THAPOTEPM  CYJIb(ATHO-
XJIOPUIHOTO cocTaBa, 00OralleHHBIX YIIEKUCIOTONH. BaumonelicTrie ux ¢
MHUHCpaTaMH N0poJ KapOOHa ¥ HUKHEN MEepMM BEI3BATO KUCIOTHOE BhILIE-
JIAYUBAHUC HE TOJBKO Cyb(puaos, HO u kBapua [36]. [Tonszemublie BOIbI Ha-
CBILIAMTACE KPCMHE3EMOM, KOTOPBIH MEPEOTKNAABIBANICS B TPEIMHAX U I1yC-
TOTaX BOAOBMEILAIOWIMX TI0POJ, OKBAPIOBBIBAS TCPPUTEHHBIC OPOIbI M-
JICO30HCKOTO KOMILTIEKCA B 30HAX PA3JIOMOB.
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Pybex pannel u mosuneil mepMu o3HaMeHOBaICS MPOSIBJICHUEM 3aaJTb-
CKOH (hasbl TepLMHCKOro OporeHesa, KOTOpas COIIPOBOXKJanachk Mar-
MaTHYECKON JesTenbHOCTEIO [36]. DTo npuBeno UHTCHCUBHOMY IpOO-
JICHUIO BCEH MaJI€030MCKOM TOMIU MOpos | 00YCIIOBUIIO TIOSIBIICHHE B Hell
MHOKECTBA PA3IUYHBIX IO TIIyOUHE, IIMPUHE W MPOTSIKCHHOCTH KAHAIOB
(QUILTPALMY OCTMAarMaTHIECKUX pactBopoB. Takum o6pa3zom, ObLI0 0OeC-
HEHYCHO 3HAYUTCIBHOE yJIyYUICHUC B3aUMOCBS3U MEKIY BOJOHOCHBIMHU IO-
PHU30HTAMH U KOMITIEKCAMH.

['vaporepmanbHble pacTBOPBI BBICOKOI HICIOUYHOCTH, COMPOBOIKIAB-
IIAC MarMaTusM, OTJIMYANUCh HATMYUEM, MPEXKIIE BCETO, BLICOKMX KOHLIEHT-
PalMi JIETyYnX SJIE€MEHTOB MAHTUHHOTO [POUCXOIKICHUS - pTYTH, XJIOpa,
Oopa, nutus, pyOGuaus, cepsl, 1e3us, (propa, MBIILIKA U HOda, a TAKKE Ha-
TPWA, KaJlns, JKenesa, moNMMETalIoB, XpOMa, TUTAHA, BAHAIMA U HEKOTOPBIX
APYrux 371€MeHTOB. [loBbIIeHHAs 1IET0YHOCTE U TeMIIeparypa, a Takxe Ha-
CHILICHHOCTD TasaMu, CPEIU KOTOPBIX MPeodagait OKUCh U JIBYOKHCE YTiie-
poaa, BOJ0OPOA, METaH, CEPOBOAOPO/I, CEPHUCTBIN a3, CIIOCOOCTBOBATH 06-
pasoBanmio HanboJiee GIArONPUATHON CPE/bI TS MUTPALMM MHOIUX XM~
HCCKHUX BJIEMEHTOB B BOAHBIX PACTBOPAX KaK B BHJIC MTPOCTHIX MOHOB, TAK U B
BUJIC KOMIUICKCHBIX COCMHEHUN. B pe3ynbrare monaganus B OKUCIUTCh-
HYH0 OOCTaHOBKY BEPXHUX CIIOCB 3eMHOI KOPBI (XapaKTepU3yHIIYIOC MO~
HIDKCHHBIMM TCMIICPATYPOH M NABJICHUEM) M CMELICHHUS ¢ MH(UIBTPALIMOH-
HBIMH BOJIAMH (BOSIOOOMIIBHOCT FOPH30HTOB KOTOPBIX MOCTOSHHO YBEINYH-
BAIaCh B NPCACTAX KYMOJBHBIX CTPYKTYD) B Py J0HOCHBIX PACTBOPAX MPOUC-
XO/IMIIO PE3KOC HAPYIUCHHUE YCTAHOBHUBILETOCSA paHee (PUMKO-XUMUYIECKOT O
pagHoBecHs. Ilpn 5TOM MHOTHE pyIHbBIC 37€MEHTbI BLINAIAINA U3 pactBopa u
OCKAANINCE HA CTEHKAX TPCUIMH B MOPOJAX, 00pasyst Mpu pacKpUCTAIIN3a-
HHH  yHACTKH  MHHCPANU3aliK, KOHTPOJMPYIOMIMECS 30HAMH Pa3iOMOB
[179].

Ha rpamune nepmckoro u tpuacosoro BPEMEHHU TIPOU3OLLIA 3aKIIIO-
YUTEIIbHAS, Mpanblckas (paza repuuHCKol CKIam4aTocTd. B pesyabTare ec
nposiBieHus Jloneukuii nporud u J{nenporcko-J{0HenKas BHAAMHA OKOH-
HaTeabHO COPMUPOBANNCH KAaK aBTOHOMHbBIE CKJIA[YaThiC MErareocTpyk-
TYPBL, B MEXKYIIOJIBHBIX MPOrHOax KOTOPBIX, B 30HE Pa3BUTHS UHQUILTpA-
IMOHHBIX, K OCOOEHHO, DITU3MOHHBIX I€OTUIPOMHAMUUYECKHX cucrem, odpa-
3YIOTCS 0acCeMHbI CeMMEHTAINOHHBIX XJIOPUJHO-CYIb(HaTHO-KAJbLIMEBbIX-
HaTPUEBEIX BOJ [319], BO MHOrOM yHACI/IEOBABIINX CBOM COCTAR OT Majlco-
30HCKMX Mopei. B To ke Bpems, Ha NPUNOAHATBIX  YyYacTKax aH-
THISIMHATIPHBIX  CTPYKTYD IOJYy4alOT Pa3sBUTHE TPCLIMHHBIE W TPEL[MHHO-
KUJIBHBIC BOLBI, COCTAB KOTOPBIX MOCTOSHHO M3MEHSETCS 3a CUeT ITyOuH-
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