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BBEJIEHHE

O630p MOCBAIEH OIHOMH M3 CIIOKHENLINX NMPOGJIEM COBPEMEHHOI reoso-
ruy — GIIOUI0AMHAMUKE 0CafloYHbIX OaccelinoB (OB), NPOUCXOXACHHIO He-
¢TH 1 GOPMUPOBAHHIO MECTOPOXAEHHUI yrieBogoponos (YB), o6cysxnaemoit
B Hay4HOM nuteparype Gonee 100 et u He HawleALIelt K HACTOSLIEMY BpeMe-
HM OJHO3HAYHOIO pelleHus. B o63ope ciaenana nonbitka 06061IEHUS HaKO-
NUBLIEACSA K HACTOALIEMY BpeMeHH MH(OPMALMM, BKIIIOYAKOLIEH OrpoOMHEbIi
¥ Pa3HO00Opa3HbIA TEOPETUUECKUTE, IKCTIEPUMEHTANILHBIN U 3MITUPHIECKHH Ma-
Tepuan O He(TErasoHOCHBIX CTPYKTYpax, reOXMMMYECKUX HMCCIIENOBaHMAX,
reofMHaMMKe, ruiporeoaunamuke v ap. Ha ocHore 06061uienns npeanaraet-
cs runoresa GpopMUpoBanus HeTH, OObEAMHSIOLIAs APIYMEHTDI IBYX OCHOB-
HBIX @HTAFOHUCTUYECKUX “TEOPHH”: OCALOUHO-MUIPALIMOHHONW U MUHEPADL-
HOM, ¥ HECOMHEHHO Tpelbyroulas 06CyXIeHUs U ajibHENIIIETO Pa3BUTHS.

Aemoper nodownu k npobneme npoucxodcoenus negpmu u gopmuposa-
HUIO Mecmopodicoenuit ¥ B uckniovumenvio ¢ 2uOpo2eonocuieckux no3uyu,
uzyuas pezuoHaiblble 3aKOHOMEPHOCHU (OPMUPOBAHUs 2ybOKUX NoO3eM-
HBLX 800 8 NPeOeNax apmesuanckux baccetinos, u @ nepeyio ovepedb nonodxice-
Hue 6 npocmparcmee obnacmen NUManusl, pasepy3Ku U Mpan3uma.

ITpu paGote Haj 0630poM MbI NBITANTHCL HE OBOHTH HU OJHOTO (akTa,
CBUIETEbCTBYIOLIETO B I10JIb3Y TOH MJIM MHOH “TCOpHI” TIPOUCXOXKIEHNS He-
¢TH: opranudeckoii (0CaoYHO-MUTPALOHHOM, GOreHHOI, ¢dnronnonuna-
MHYECKOH U IPYTMX PAa3HOBUHOCTEH OpraHHY€eCKOi TEOPUH ), MHHEPAIbLHOM
(HeopranuvecKoii, 3MaHalNOHHOI), 6a3upyroLIeiics Ha IPeACTABICHUAX O LiK-
poxux MaciuTabax aerasaunu 3eMIM 1 Ipyrux runoresax. O630p caenad nias-
HbIM 00pa3oM Ha MyOAMKaLMX TOCIENHUX JIeT, JaHHbIX PAAa COBEILaHUI 1
KOH(epeHLUH, NOCBAIIEHHDIX 3TOH NpobieMe W COOPABIINX KPYNHbIX Clie-
LMAUCTOB, pa3pabaTbiBAIOUX Pa3IHYHBIC HalpaBleHUs UCCieJOBaHMi B
obacTy poucxoxaeHus HedTn U GOpMUpOBaHUS MecTopoxaeHH VB, DT0:
1. Mexxaynaponnas Hayuso-npaktideckas kondepenuus “Tenesuc nedru u
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rasa ¥ pOpMHpOBaHHE X MECTOPOXEHHUI Kak HayyHas OCHOBA NPOTHO3a H
HOMCKOB HOBBIX CKOILIEHHI”, YepHuros, ¢espaip 2002 r; 2. Hayuno-npax-
THYeckas koHpepeHuus “TlepcnekTuBbl He(hTEra30HOCHOCTH KPHCTAILINYEC-
xoro pynnamenTa Ha Tepputopuu Tarapcrana i Bosro-Kamckoro peruona”,
Kasans, nexabpb 1998 r; 3. Mexxaynaponnas kondepennus “Jlerazauus 3em-
JI4: Te0/IMHaMuKa, reopmonsl, HeQTh U ra3”, Mocksa, Maii 2002 r; 4. Illec-
Tas MeXAyHapoaHas koH(epeHLHs “HoBbie UAEH B reOJOrMH H IeOXHMMHUH
He(TH ¥ rasa. K co3nanuio obuieii TeopuH HedTerasoHOCHOCTH Henp”, Mo-
CKBa, Maii—uons 2002 1.

Hecxkonbko BBOAHBIX 3aMe4aHUi.

— Ilon gmonnamu Hamn noHMMaeTCs ras, BOia, He(hTh, paciUIaBIeHHbIE
TOpHbI€E NIOPO/IbI (Marma), BUXKYIIHECS N0/ AeHCTBUEM rPaJMEHTA JaBJICHHUS.

— Ion QmonnonnHamMuko#i MOHUMaETCs He TONBKO BOCXOAAIIas CyGBep-
THKaJIbHasd MUrpauus GrouJoB (ra3soBoAsHas CMeCh Pa3INYHOIO COCTaBa M
TEMINEPATYphI), HO TAKXKe ABUXEHHE 110 HAIIaCTOBAHUIO IOPOX MH(UILTpa-
LIMOHHBIX, S7TM3UOHHBIX BOJ H ()JIIOMIOB Pa3JINYHOIO FeHe3HCa, T.€. IPOCTPaH-
CTBEHHOE TPEXMEPHOE ABUXKEHHE.

— [peacrarnseTcs npesx/IeBpeMEHHBIM Ha3bIBATh TEOPHeEH Ty HIIH HHYIO
KOHIENIUIO (B3MIAAbI) O MPOUCXOXKACHMH HePTH U GOPMMPOBAHHN MECTO-
poxzennit YB. Jliobas Teopusi 10JKHA HE TONBKO OGBACHATH BCIO COBOKYTI-
HOCTb ()aKTOB, HabNIONaEMBIX Ha IPUPOAHBIX OGBEKTAX, HO M ABIATHCS OCHO-
BOH NPOrHO3MPOBAHHS! C BBICOKOH CTENEHBIO IOCTOBEPHOCTH NIEPCHEKTHB Hed-
TEra30HOCHOCTH H IIOMCKOB IPOMEBILIJICHHBIX MECTOPOXKAEHHH VB B ToM WiIH
MHOM peruoHe. [loka Hu Ta, HU Jpyras “Teopun” ¥ UX MOAU(DUKALHH 3TOr0
Clenarh HE B COCTOSTHUH. [103TOMY B HacTOsIIIEE BPEMS CJIE Ly €T FTOBOPHTH JHILb
O KOHHLEMNUHAX, WK FHIIOTe3aX NPOUCXOKAEHHS HedTH.

Ceiiuac npo6iiema popmupoBanus riyGokux GIIOHIOB AaieKa OT CBOETO
pewrenus. CBA3aHO 3TO € PAJOM NPHYHH, [IABHBIMU U3 KOTOPbIX SBJISIOTCS:

1. C10XHOCTL 06BEKTa HCCIEJOBAHMS, 3aKITIOYAIOLAACS B TOM, 4TO;

a) nmybokue ¢monapl 061aa0T NEPEMEHHOMN TIOTHOCTHIO B IPOCTpPaH-
CTBE, B CBS3M C UEM BO3HMKACT PsiJi METOAMYECKHUX CTIOXKHOCTEH NpH OLEHKe
HanpaBNeHHH U CKOPOCTEH UX ABMXKEHHUS. Ha IpakTHKe 3TO IPUBOAMT K TOMY,
4TO Ul OQHOTO M TOIO XK€ pernoHa (Y4yacTka pa3BeiKH) Ha OIHOM H TOM e
(hakTHUECKOM MaTepuane pasNHYHbIMU HCCIEAOBATENSAMU CTPOSTCS KAPThi ¢
Pa3sHOHANpaBIECHHBIMU, HEPEAKO NPOTHBOMOJIOKHBIMH HATPABICHUAMH IBH-
aeHUs QIIOUIOB;

6) GopmupoBanue NyGOKNX QIIOMIO0B OCYILECTBIACTCS B ynpyro-aedop-
MHpYyeMbIX cpezax. CneaoBaresbHO, MPH JTIOObIX TOCTPOEHHUAX HEOOX0MUMMO
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YYUTBIBATh BHELIHEE BO3JACHCTBUE, T.€. BIMAHHE €CTECTBEHHbIX I€OAMHAMMH-
YyeCKUX MPOLIECCOB, a B HAPYLUEHHbIX X03HCTBEHHON AEATETbHOCThIO Yeno-
BEKa YCNOBUSIX — aHTPONOTeHHOe Bo3AeHcTBUe. HeobXxoaumMocTh yueTa BHell-
Hero BO3AEHCTBUA Ha cucTeMy (o] — ropHasi MopoAa NPUBOIAT K 3HAYU-
TeJIbHOMY YCIIOXHEHHIO YPaBHEHHH, ONHUCHIBAIOLIMX JIBH)KEHUE (ITIOUMIOB;

B) ¢opMupoBanue rnybokux (UIFOHIOB IPaKTHYECKH BCEraa COMPOBOXK-
naetcst (azoBbIMU NepexoiaMy B cucteMe (oM a—Toposa. DT B3aUMOCBS-
3aHHbIE IPOLECCHI IPH IEPEMEHHbIX BO BPEMEHU TEPMOJMHAMHUYECKUX YCII0-
BUSIX IIPUBOJAT K CYLIECTBEHHOMY U3MEHEHHIO EMKOCTHBIX U (UIIBTPaLlMOH-
HBIX CBOICTB MOPOA, H3MEHEHHIO XUMHUYECKOFO M ra30BOro0 COCTaBa (GonoB
Y X TEMIIEPATy pbl, HOBOMUHEPAN000pa30BAHUIO, T.€. K YACTHYHOMY WM IO
HOMY Npeo6pa3oBaHuio Kak MopoA, Tak U (uronaa.

B cuny MHOroo6pasus ¥ HEOZHOPOAHOCTH MUHEPANOIO-JIUTONIOTHUECKO-
ro COCTaBa NOpoJ, HEOJHOPOJHOCTH TEMIOBOTrO U (UIIOMIOAMHAMHYECKOTO
noJjeit, HCOAHOPOJHOCTH MOJIs HANPSXKEHHOCTU 3TH NPOLIECChI MPOTEKAIOT €
pasHON UHTEHCHUBHOCTBIO U C pa3sHbIMU IIOCJI€ACTBUAMH B K&X/I0H TOUKE Mpo-
CTPaHCTBA, 4TO (hOPMHUPYET CYLIECTBEHHYIO HEOTHOPOAHOCTh MHOTHX Te0Jl0-
TMYECKUX ¥ PU3NYECKUX MOJeid.

2. OTcyTCcTBHE eMHOI MeTOX0N0rMH U3yUeHHs He(Tera3oHOCHBIX ro-
PpH30HTOB. B HacTos1ee Bpems mpeobiiaiaet, K CoXalleHUI0, OHOCTOPOHHUN
noaxoA. Ilpexe Bcero 3To NposiBAsSETCS B TOM, YTO M3y4YalOTCs OTHENIbHbIE
acneKThl 3Toi npobieMbl B OTpbIBE OT Apyrux. Hanpumep, Bce BRIBOABI O Ha-
NpaBJIEHUsX ABUKEHUS OCHOBAHbI HA aHAJIM3€ KapT IUIaCTOBBIX JaBieHui 6e3
U3Yy4EHHs EMKOCTHBIX M (DHIIBTPALIMOHHBIX CBOHCTB BMewatoLux nopoj. He-
pelxo Mpy uzyyeHud popmupoBanus myOokux ¢oNIoB BbIIBUraeTCs Ka-
Kasi-inbo runoresa, KOTOPOii OTBOAUTCS AOMHHUpPYIOLAs POJib, K 3a0bIBaeTCA
IpY 3TOM 0 MHOrO(haKTOPHOCTH UX (JOPMHPOBAHUSL, T.€. OTCYTCTBYET KOMII-
JIEKCHBIN NOAXOA U BCECTOPOHHUI aHaNu3 ¢ KOJIM4ECTBEHHOM OUEHKOH (XOTS
OblI B (JaKTOPHO-MANa30HHOI MOCTAHOBKE) BCEX BO3MOXHEIX MPOLECCOB, CO-
BMECTHO WJIH NIOPO3Hb ONpeaensomux GOpMUPOBaHKE INYOOKUX (IIIOKIOB.
B 6o5b1m0M 06beMe PakTHUECKOro Marepualia HILETCs TOATBEPKICHUE DTOM
TUNOTE3BI U, KaK IPaBUJIO, HAXOAUTCH.

SIpkuM npHMepoM HEKOTOpPOi 0OHODOKOCTH sBJisSieTCs MPEACTABIEHHE O
KOMIIPECCHOHHOM JIBHXXEHHUU IIyOOKHX (UIIOHJOB Ha 3JIM3MOHHBIX Tanax
pazButus Ob. B 0CHOBY 3THX NpeACTaBNEHUI HOJNOXEH pealibHbIM (pU3nyec-
KUH NpoLiecC — YNIOTHEHUE TOPHBIX NOPo BOOOIIE U DIMHUCTBIX B YaCTHO-
CTH Ha NPOTAKEHUU BCEH reoNornyeckoil ICTOpUH pa3BUTHA HedrerazoHoc-
HBIX 6acceiHoB, B IpoLiecce KOTOPOro B CBOOOIHOE COCTOSIHUE MEPEXOIAT BCE
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BUJbI BOJL (TIOPOBasi, CBS3aHHAA, KDHCTAUIM3ALMOHHAs) M MOCTYAIOLIKE 3a-
TEM B XOPOILIO NPOHHULIAEMEIE IOPO/IbI X CO3AAIOLINE TaM ITOBBILICHHBIE I1J1AC-
TOBble JaBiieHus. I1pu 3ToM nuacToBble JaBineHUs Tam 6oblie, rie 6onblIe
MOILHOCTb U ITyOWHa NOrpyseHus NIMHUCTHIX nopox. Ecim 310 Tak, To 18u-
KEHHE IIyOOKHX (MIOH]I0B HANpaBiIeHO U3 Haubosiee NOTPYXKEHHBIX YacTeil
OB x ux nepudepuu. [lpu 3TOM He IPHHUMAIOTCS BO BHUMAHHE HH CKOpOCTH
NPHPALIEHUs FTOPHOH HAarpy3KH M MX COOTHOLIEHHE CO CKOPOCTAMH peJlaKca-
MM NU1ACTOBRIX JARNEHHH, HU COOTHOIEHHE QUIBTPALHOHHBIX CONIPOTHBRIIE-
HUH XOpOLIO K CIIAGONPOHULAEMbIX TIOPOJI, HH COOTHOIIEHHE MHMHILTPALIH-
OHHOTO M 3/IM3HOHHOIO IIUTaH!sl, OTHECEHHBIX K €JUHULIE BPEMEHH H IJIOLIa-
Au 1 11p. Takoii ynpoIueHHbIH NOAXO0 CO3/AET HILTIO30PHbIE TIPEACTABICHUS O
HarNpapieHUAX ABHKCHUS [TyOOKMX (MIOUIOB, OCHOBAHHbIE, TEM HE MEHeE,
Ha peanbHOM (PH3UYECKOM NPOLECCE.

He MeHee nokasatenbna B OIHOCTOPOHHOCTH NOAX0AA K (HOPMHPOBAHHUIO
rmy6okux ¢pmonnos reopus ¢aiimoaunu A.IN Apbe (1987 ). B s1oit TEOPHUH
0060CHOBBIBAETCS ABMKEHHE (ITIOHIOB Ha MOJIEKYJISIPHOM YPOBHE B TOHKOIHC-
TNEPCHBIX IOPOAAX NPH MPASMEHTAX AaB/IEHHA MEHee Ha4allbHOTO IPaJJMeHTa.
Onnako uccneoBaHMs MOKA3bIBAIOT, YTO (paKTHUYECKUE BETUYMHBI TOPU30H-
TaJIBHBIX ¥ BEPTUKAIBHBIX MPaJUEHTOB IIACTOBBIX JaBICHUN 3HAYHTENLHO
BbIllE (Ha 1-2 mopsaka) ¥ JOCTUraloT eanuubl I1pu 310M HUTHOpHUpYyeTCs
dakT, 4T0 Ha GonbLuMX NY6MHAX MOPOAB 06NANAIOT NPEUMYILECTBEHHO Tpe-
LUMHHOH NPOHHLIAEMOCTHIO, ITIMHACTBIE OTIOXKEHHS IIPEBPALLAIOTCS B NOPO-
ABI € XKECTKUMH CTPYKTY PHO-KPHCTAIUINYECKHMH CBA3SMH M TaKKe 00J1afaroT
TPELUIMHHON EMKOCTBIO U NPOHHLAEMOCTBIO.

3. HepasHoMepHOCTDL cTenenn usy4ennoctn HI'B kak B niane, Tak u
B paspese. IT0 0GCTOATENLCTBO HEOGXONMMO YUHTHIBATH IPH PELICHHH TIPAK-
THYECKHUX 3a/1a4, OTAABaTh OTYET B JOCTOBEPHOCTH NOJy4aEMBIX PE3YJILTATOB
¥ OCTOPOXXHO OTHOCHTBLCA K NMOJTyd4aeMbIM BbiBofiam [21].



1. THAPOI'EOJIOI'HYECKHE ACIIEKTbDI
HPOBJEMbBbI ®OPMUPOBAHHUS HE®THU
U MECTOPOXJEHUHN VB

B pasnene paccMOTpeHbl JIMIIb Te NpobieMbl THAPOre0IOTHH, KOTOPbIE
UMEIOT HETIOCPEACTBEHHOE OTHOLLICHHUE K POpMUPOBaHHIO MECTOpOXKAeHHH Y B,
MOCKOJBKY, [0 BceoOlleMy MHEHHIO, HMEHHO MOJI3¢MHbIE BOJIbl IEPEHOCAT pa-
CTBOpPEHHBIE U cBOOOAHBIE VB, (hopMHPYIOT M pa3pyllaloT X CKOIUICHNS.

B MHOroumcnenssix nybnukauusx aBTopoB Hacrosiueit pabotol [21-25],
OCBELLAIOLIMX Pe3yJbTaTbl MHOTONETHUX MCCiEIOBaHUH, MOCBAILEHHBIX pe-
THOHAIBHBLIM Mpo6JeMaM THAPOreOIOrHH, KOJUYECTBEHHO (AaHAMUTUYECKU-
MU pacyeTaMu, MOACIHPOBAHUEM KOHKPETHBIX MPUPOLHBIX 00BEKTOR ¥ MOJIE-
AUpOBaHHEM B (PaKTOPHO-AMANA30HHON IIOCTAHOBKE pealbHbIX MPUPOAHLIX
APOLIECCOB) NOYYEHbI BBIBO/IbI, UMEIOLLHE HETOCPEACTBEHHOE OTHOIICHHE K
npobneme npoucxoxacHus Hedty u GopMUPOBaAHUIO MecTOpOXKaeHH YB.
B paboTtax aBTopoB 000CHOBaHO M I0OKA3aHO CICLYIOLIEe:

1. Knaccuueckue npeacrasieHns o6 apTe3naHCKoM CToke B HedTeraso-
HOCHBIX ropusonTax OB, Oazupyroluecst Ha TUAPABIMYECKUX NIPUHLMITAX U
NPU3HAIOLKE: &) 3HAYUMYIO POJIb TOPHO-CKIIAAYATHIX COOpPYXKEHU u nepu-
tepun B bopMupoBaHiH IyO0KuX Girou10B; 6) BOIMONKHOCTD HepejiauH 1Jia-
CTOBBIX JIJaBIICHUH HA 3HAYUTENIbHbIE PACCTOSHUS U MYOHHBI; B) HATMUKeE M-
POAMHAMUYECKONH B3aUMOCBS3M B Npelenax OTIeNbHbIX HedTerasoHOCHbIX
xoMIuiekcoB OB; ') cylllecTBOBaHME PErHOHAIBHBIX NOTOKOB NOA3EMHbIX ¢ulio-
1JI0B HAXOAUTCS B NPOTUBOPEYHH ¢ HabJII0AaeMbIMH B HacTosiLee Bpems (hak-
Tamu 1 TpebyeT nepecMoTpa.

Pezuonanvuste nomoxu 6 2uyboxux copusonmax OF ¢ npunyune cyuje-
cmeosamv ne mozym. Tlogzemublil cTok, copMHpoBaHHBIA B nepudepuii-
HbIX YacTax OB, pasrpy»aeTcs B HeMOCPEACTBEHHOM OJIM30CTH OT PErMOHANb-
HbIX obnacteil MHPUILTPALOHHOIO MATAHUSA B OCHOBHOM NYTEM BOCXOS-
el pacCpenoTONEHHOM pasrpy3ku uepes cilabonpoHunaeMbie NOPOAbI WK
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JIOKQJILHO TOJ PEYHbIMH JIOJIMHAMH U TO OCableHHEIM 30HaM TEKTOHHYE-
CKMX HapylueHHii. Macconepenoc 6 2nyboKux 20pU3OHMax 0CadoyHbIx Monuy
ompuyamenvHLlx CIMpyKmyp QopmMupyemca He 6 Cés3u ¢ KpaegblMu 30HaMu
Hegpmezazonocuvix 6accetinoé (HI'B), a oA BIMSHHEM SHIOTEHHBIX (akTo-
POB. DTO XOpOWIO BUIHO U3 NMPUBEAEHHBIX HHXE PUCYHKOB, NOCTPOECHHBIX
A.B. Kop3yH (B J0onojiHeHHe K NPHBENEHHBIM paHee [21]), oTpaxaromux us-
MEHEHHUe TIacTOBLIX JAaBleHUl U IPaJMeHTOB MOJ3E€MHBIX (UIIOHAOB MO Ha-
IJ1acTOBaHMIO opox oT nepudepuu Ob B HanpaBIEeHUU HX NOTPYXKEHUA.

OTHOCHTENBHAA BENKYWHA LARNEHNA 25 2
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OTHOCHTEILHOE H3IMEHEHHME AABJIeHHH H NX ITPAJHEHTOB NPH YAaJIeHNH OT Kpae-
BbIX 30H HedTerasoHocHbIX OacceiiHoB(A — IIpeakaBkasse, b — Cpeanns A3nsn)

ITpy OoTCYTCTBMM pEerMoHanbHBIX JaTepasIbHbIX MOTOKOB, 0OecreyeHHbIX
HHOUIBTPAUMOHHBIM NMTAHHEM, U NIPU HAJIMYUU THAPOANHAMUYECKHX U APY-
IUX aHOMaIuii Hew30exHO BO3HMKAET BOMPOC 00 MCTOUHHKAX MUTAHUA IJIy-
60kux GnoUaoB 3a npejenamMu kpaeBbix 30H Ob. TakuM NCTOYHUKOM NMHTAa-
HMSI MOXKET OBITH TOJNIHKO HUXKHSIS TPaHKIa — KOpa H BEPXHSS MaHTHS onocpe-
JIOBaHHO yepe3 GyHAaMeHT. BHyTpeHHHe 061acTyi MUTaHUS HE PErHOHAIBHBIE,
a JIoKaJibHble — IYOUHHbIE pa3JlOMbl, HX MepeceyeHus 1 T.1. BrileckazanHoe
TIO3BOJIMIIO aBTOpaM 0O0CHOBATH Me0JIOr0-3HEPreTHYECKY 0, “NYJILCalHOHHO-
¢urougoreoTepMOIMHaAMUYECKYI0” (paHee “My/bCalMOHHO-THAPOTre0TepMOAH-
namuueckas” (B.H. ionuH, 1985 r.)) Monens opmupoBanus rity6oxux ¢uito-
UAOB (CM. HUXE) U HA €€ OCHOBE C FMAPOre0IOrH4eCKUX MO3ULUH BIUIOTHY IO
TIOAOMATH K HaCTHUHOMY PELIEHUIO MPOOIeMbl HPOUCXOXKAEHNS HedTH U dop-
MHUPOBaHHUS MECTOPOXKACHHUH YB.



I1. B HedrerazoBoli ruporeosioru 60sbL10e BHUMAHHE YAENIETCS -
3MOHHBIM NIPOLECCaM, KOTOPbIE HIPAOT CYLIECTBEHHYIO ponb B opMUpOBa-
HUU TOJI MUIACTOBBIX JABJICHUH U SBIAIOTCSA NMOCTaBHIMKOM B KOJUJIEKTOpa
TPO/LyKTOB NEpPepaboTKH 3aXOPOHEHHOro opranuueckoro ewiectsa (OB) (poc-
cuinnsoBaHHoe OB) — ucxoznHoro Marepuana ans obpasosanus YB. Pa3pabo-
tada kiaccuukauus OB ¢ yueToM mpoueccoB nepexona cBI3aHHOM U Kpuc-
TUIM3aLMOHHOI BOJIbl B CBOOOIHOE COCTOSHHE.

Tak, A.A Kapues, C.b. Barun u apyrue (1992 r) BoiiensioT HallopHbIe
reoruApOAMHAMUYECKHE CUCTEMBL: MHGUIIBTPALMOHHbIE U SKCHUIIBTPALIMOH-
Hele (anu3noHHbIe). [TocneHue noapa3nensaoTCca Ha: reoCcTaTUYeCKUe, reo-
JUHAMUYECKHE U TepMoruapauuoHHele. OnHa U3 nociaejHux pabor, noces-
LIeHHBIX 3TOil mpobneme, — pabora B.A. Tepeuienko [81], B koTopoit npenna-
raeTcs JOMOJIHUTENBHO BBLACIUTDL NEPEXOAHBIA TUN — MOCTIM3HOHHBIN, Ha
MPOTXKEHUH KOTOPOro MOBBILIEHHUE IUIACTOBBIX JaBIEeHUI MPEKParuioch u3-
3a OTTOKA U30bITOUHOrO ¢UIFOK/12 B BhILLIENIEXKAIIIHE YaCTH pa3pe3a, Ho MpeBpa-
LIeHHe UX B UHOUIBTPALIMOHHbBIE CHCTEMBI elle He mpousouuto. ['uapoauHa-
MHUYECKHE YCIIOBUS TaKOH cUCTEMBI OJIM3KH K 3aCTOMHBIM, B HUX MpOMCXOQUT
nepeMelieHre Qironja noa AefcTBUEM TEKTOHMYECKHX JBHUXKEHHM W ILIOT-
HOCTHOH KOHBEKLIMH, 4TO CIOCOOCTBYET JIUTENIbHON KOHCepBaUuu obpazo-
BaBLUMXCH 3anexeil YB.

ITo MHeHHUIO aBTOPOB HacTosALUEH paboThl, OCHOBAHHOMY Ha aHAJTUTHYEC-
KMX pacyerax ¥ MOJAEJIMPOBAaHHUH NPOLECCOB YIUIOTHEHHS NOPOJ Ha OCHOBE
ypaBHEHHH (PMIILTPALMOHHOM KOHCOIMUAALIMH NPH Pa3TIMYHBIX CKOPOCTIX OCal-
KOHAKOIUIEHHs (NpUPALLEHUS TOPHOI'o AaBNeHHs ) ¥ IOTPY>KEHHUs, P pa3iIuy-
HBIX 3HaueHUsIX k0I(P(PULHEHTOB YIUIOTHEHHS U NPOHULAEMOCTH JOKa3aHa
HEBO3MOXHOCTh (DOPMHPOBAHMS AHOMAJIBHO BBICOKUX MOPOBBIX JaBIEHMIA
BHYTPH YIUIOTHAIOLIMXCs NOPOA. [1ponecchl koMIpecCHOHHOTO (3JIM3UOHHO-
ro) npeo6paszoBaHus NMIMHUCTbIX NOPOA (BKITFOYask BOLY, COAEPKALILYOCH B KPH-
CTaJUTHYECKON peLIeTKe MNIMHUCTHIX MUHEPAJIOB W MepexoAsIyo B cROGO-
HOE COCTOSIHHME [P UX NIPE0OPa30BaAHNH) HE MOTYT UTPaTh CyILECTBEHHOMN pOJIH
B (JOPMHUPOBAaHHH PETHOHAILHOTO MOJS MJIACTOBBIX JABJIEHHI.

3Ha4ueHHs 0OBEMOB B ACCATKH M COTHH MUJUIMOHOB KyOMYECKHX KWUJIO-
METPOB 3JIM3HMOHHBIX (KOMIPECCHOHHOE YIUIOTHEHHE) M KPUCTAJLTH3aLHOH-
HbIX BOA, IPUBOAMMbIE B MHOIOUUCJICHHOMH JINTepaType, IpUBEACHHbBIE K €11~
HMILIE [JIOLaAM H K €IMHHLIE BPEMEHH, B NOaBNsAoLIeM O0NBIIHHCTRE Cllyda-
€B OKa3bIBAIOTCS Ype3BbIYAHHO MalbIMM BETUUMHAMM, & caM NpPOHECC
SIIU3UOHHOTO PeXKMa (BKJIIOYas JeruapaTaliio NIMHUCTBIX MUHEPAJIOB) AB-
JS€TCH CYIIECTBEHHO CTAallMOHAPHBIM B T€0JIOTHYECKOM MaclTabe BpeMeHM,
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TaK Kak CKOPOCTH pejlakCalliy OpPoBbIX AaBJieHH# (110 pe3yibTaTaM Moaesiu-
POBaHMs) 3HaYUTENBLHO OO0JbLIE CKOPOCTEH NMPUpaLleH sl FOPHOTo JaBIeHHS U
cxopocreii nporndanus HI'B. B oTkpbITOR cUCcTEME 3TH NPOLECCHI HE MOTYT
TIPHBOIMTE K TMPOSBJIEHAIO aHOMaJIMi B 10Jle TJacTOBbIX JaBaeHnH. CKomb-
KO-HUOY/b 3HAYMTENbHAS UX POJib MOXET MPOABHMTLCA JIMiLL B WACAILHBIX
ycnousx nzossiuui. OLeHKa posM 3MU3HOHHBIX NMPOLECCOB B GOopMUpPOBa-
HUY [0J1s1 NUIACTOBBIX JaBleHul Ha npumepax 3ananHo-Cubupckoro u Boc-
touno-I1penkarkazckoro OB, conepkallix B pa3pe3e MUHUCTHIE OTI0KEHUSA
MOLLHOCTELIO 10 1000 M 1 Oonee, MOATBEpAMIM BbIBOILI [21] 06 OTCYTCTBHH
BIIMSIHMS DJIM3HOHHBIX MPOLECCOB Ha (JOPMUPOBAHUE MONS MJIACTOBBIX JaB-
JIEHUH.

[11. Fny6okue HedTerazoHOCHble FOPH30HTHI IPEACTABIAIOT co00il mrac-
MOB0-OOKOBYIO CUCHEMY C OMCYMCMBUEM UTU 8eCboMa CAAbOTi 2UOPOOUHA-
MUYECKOT 8513610 Medicdy bnoxamu 60 ecex Hanpasnenusx. Takas CUTyaLus
(opMUpyeTCs B pe3ybTaTe COBOKYTHOTO JeHCTBIS MHOTHX ITPOLIECCOB, TIPEKIE
BCETO I€OJMHAMHUKM ¥ (DU3UKO-XUMHYECKUX MPOLIECCOB B CHCTEME (QIIOUI—
nopoza.

BaxxHyto ponb B (POPMHUPOBAHMH CIOUCTO-OIOKOBOIO CTPOEHHS paszpesa
UrpaloT MpoLecchl KartareHesa. Tak, B pabote [39] ykasbiBaercs, UTo 3a cHeT
MHUIPaUHOHHBIX NPOLecCOB hopMUpOBaHUE 3aexel ¢ nocneayoulen ux 3B0-
JoIHeEl NPUBOAUT K MPOIPeCCHBHBIM KaTareHETH4eCKUM NMpeobpa3oBaHuAM
Y HAJIOXKEHHBIM SBJIEHHSIM, B pe3ysbTare yero GopMupyroTcs “aceiMMenTa-
LHOHHbBIE JIMH3BI”, KOTOPbIE SBJIAIOTCA NPOJYKTOM BTOPHYHBIX CTPYKTYpPHO-
MUHEPATbHBIX accoLualui.

[TnacToBO-0/10KOBOE CTPOEHIE ABNAETCS HEOTHEMIIEMOI OCOOEHHOCTBIO
He(Tera3oHOCHbIX ropu30HTOB OB, T.€. 0011eli 3aKOHOMEPHOCTHI0. MeHseT s
auib MaciuTab HEOMHOPOAHOCTH. Pa3Mepbi OJI0KOB B IIaHE MOTYT MEHATHCH
OT JECATKOB M COTEH METPOB B TEKTOHHYECKH aKTHBHBIX palioHax (obnactu
cousieHeHHs aropM ¢ rOpHBIM 00paMJiIeHHeM, KpaeBbie MPOrudbl, BHyTpU-
miaropMeHHbBIE 4BJIAKOTEHbI, COBPEMEHHBIE FEOCHHIUIMHATM U T.I.) IO nep-
BbIX IECATKOB KHJIOMETPOB B pailOHaX CO CHOKOMHBIMHA TEKTOHHYECKUMH yC-
JIOBMAMH. BBepx 1o paspe3y pasMmepbl OJIOKOB yBEJIMUMBAIOTCA W B BEPXHHX
yacTAX pa3pe3sa OI0KkY HCUE3aAlOT MOJHOCTHIO M BOCCTAHABIMBAETCS MU APOAH-
HaMMu€eCKas B3aMMOCBA3b OTAEbHBIX (CTpaTHrpadUIecKuX) ANEMEHTOB Pas-
pe3a. [paHHUIa BOCCTaHOBIEHUA MTHAPOANHAMUYECKOTO €IMHCTBA BCEX SJIEMEH-
TOB FEOJIOTHYECKOrO pa3pe3a pacilonaraeTcsi B NoAaBsiomeM GOIbIIHHCTBRE
CNly4aes BblLlIe FPAHULIBI PACTIPOCTPaHEHNS HEPTAHBIX U Fa30BbIX MECTOPOXK-
IICHUH.
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[MnacToBo-610K0BOE cTpoeHue mybokux yacteil Ob, Hanuuue rpaHMil
Mexay 610xamMu B HacTosILLEee BpeMsl TOATBEPXKAAETCA MHOTUMH UCClIe10Ba-
TeNSAMH, U3YYaIOIIMMU ONBIT 3KCIUTyaTallui MECTOPOXIAEHUH Y B, Koyiekrop-
ckue cBoHcTBa nopoA. [IpuBeseM nHLb HEKOTOPHIE IPUMEPBI.

Jlna JJnenposcko-JloHenkoii BnaauHsl [83] ycraHOBIEHa CIIOAKHAs CTPYK-
Typa 6apM4YeCKOro ¥ TEMIEPATypPHOro noJjei, BEpTUKaJIbHas MHOrOspycHas
30HANIBHOCTb, 00YCJIOB/IEHHAs BOJHOBBIMH KOJICOATENLHBIMU JIBHKEHUAMH.
“TlocneaHsas 0COOEHHOCTH POPMUPYET CUCTEMY FOPU3OHTANIBHBIX [TPOHULIAE-
MbIX 0apUYECKHX 30H ... U CO3JAIOT HOBYIO I€HETUYECKYIO BETBb JIOBYIIEK
reotepMobapuueckoro Tuna. MozaniHasi KapTHHa aHOMaJIUH [1aCTOBBIX JaB-
neHull IpoCNexuBaeTcs Mo BCel BMajMHE HE3aBUCUMO OT BO3pacTa Iopof,
06pa3sys IUH30BUOHBIE AHOMAIUU BLICOKUX U HUZKUX NAACMOBLIX 0A6NeHUll” .
B pabote [83] npusHaeTcs, 4yTo BNaauHa pa3dura Ha MejlKhe reorupoauHa-
MHUYECKHE CUCTEMBI, T.€. [IPU3HAETCSA OJOKOBOE CTPOEHUE OTAEIBHBIX CUCTEM
paspesa B IIpejesiax TepMOAECTrHAPALUOHHBIX CUCTEM (110 TEPMHUHOJIOTUM aB-
TOpA).

Ha craauu sxcriyaTalldd U AeTalbHON pa3sBelKH 4acTo He MOATBEpKAa-
10TCS U3HAYaJIbHbIE NPEICTABICHHUS O CTPOCHUN MECTOPOXIeHUH YB, koTo-
pbl€, KaK IPaBUII0, OKa3bIBAIOTCA 3HAYUTEIIBHO ClokHee [75].

Jns psana mecropoxknenuit YB 3anaanoi Cubupn (HoBonokypckoe, Bbl-
uHTOlCKO€E, KyCcTOBCKOE) 3TO NOATBEPIKAAETCS CIEAYOLIMM.

Hoeonokypckoe mecmoposcoenue. Pan ckBaxuH, NpoOypeHHBIX Ha Bep-
xHetopekue omnoxenus (10,) B npeanonaraeMoil HeTIHOH YacTH, OKasannch
BOJOHEMTAHBIMY, WIH JAIOIUMH BOAy. BMecTe ¢ TeM CKBa)KUHBI, PacIoo-
JKEHHBIE 32 Mpe/ielaMy KOHTypa 3aJiexy, Janu HedTb. B mpouecce skctya-
TalMH psAJ CKBaXXUH pearpyeT Ha HarHeTaHue ¢ yBeJMdeHueM 1ebuTa, a psg
CKBaYKHH HE OT3bIBa€TCA Ha AONOJHUTENBHOE BO3MYILieH1E B miacte. Bee k-
CIUyaTallMOHHBIE CKBAXKMUHBI PACTIONIOKEHbI BOKPYT HarHeTareILHOM, T.e. oye-
BHUJIHA Pa3IMYHas peakLys 3KCIU1yaTallMOHHBIX CKBaXXHH Ha HATHETATENbHYIO.
B HEKOTOpBIX CKBaXMHAX OTMEYEHO HECOOTBETCTBHE B pPaclpeAcieHUM He-
&TH U BOABI O BEPTHUKAJIH, NOA3EMHBIE BOBI PACIONOKEHbI Bblille He(TH B
npeaesiax OgHOr0 MECTOPOXACHUA. DTO NPUBEJO K HEOOXOAMMOCTH Oolee
ApoGHoro cTparurpaduyeckoro pasbuenns (10,', H0> u T.4.) Ha oTAenbHBIE
0110KkH, pa3feneHHble BOAOYIOPaMHU, KAKOBBIMU MOTYT ObITh, 10 MHEHUIO aB-
TOPOB, TEKTOHUYECKHUE HAPYIICHUs] — MAJIOAMIUTUTYIHbIC Wil 0e3aMIUIUTY/I-
nbie [75]. Takke B paboTe nokaszaHa “BbICOKas MIOTHOCTh CETH’ MaJlIoaMILITH-
TYAHBIX M 6e3aMIUIMTYAHBIX HapylneHuii. Ha HoBonokypckoM MecTopoxie-
HHUHY BBIAEJICHbI U npocnexxeHsl 6oaee 30 HapyuleHuil ceBepo-BOCTOYHOIO U
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CeBepO-3aiaIHOro NPOCTHPAHHUS, CYLLECTBEHHO OCJIOKHSIOIAX, KA3a10Ch Obl,
eAHHYIO He(TaHY1O 3aexb. B pesynbrare B mnacte O, BbiesnieHo 9 sanesxei
1 6 NepCHeKTUBHBIX OOBEKTOB.

Buiunmotickoe mecmopooicdenue. TpU CKBOXHHBL, TpobypeHHbie B 500 M
OT CKB@XHHbI, BCKPBIBILEH MHOTOTUIACTOBbIE 3AJIEXH U JatoLeil BHICOKHE Jie-
6uTHl He(TH, OKa3anuch OOBOAHEHHBIMH IO njacty bB, win npakTHuecku
cyxumH 1o iacty 10 ,. Ckpaxxuna 290, npoGypeHHas B LEHTPE MECTOPOXkAE-
HMS, OKa3aJlach Cyxoi no riacty O,. Ha MecTopox/1eHuH TaKxke He NOATBep-
JMNIAch TEOPHS AHTHKJIMHAIBHOTO CTPOEHHUS 3aexXHu. B mpenenax MecTopox-
nenus B macte 10, BbizieneHo 6 3anesxeii U 6 NEPCNEKTHBHBIX 00BEKTOB, IPU
9TOM 5 3aJiexkeii AB/AIOTCS TEKTOHNUECKH SKPAaHHPOBAaHHBIMH.,

Kycmosckoe mecmopocoenue. 31ech POABUIOCH 6bICTPOE 06BOAHEHUE
3KCIUTyaTaUMOHHBIX CKBaxkMH Mo mnacty BC,. OGBonHenue 75% CKBaXHH
TIPOU3OLLIO B TEYEHHE TOJA, IIPH ITOM COJIepKaHUe BoJIbl NpeBbiano 50%.
Takxe BbIABIEHA pa3fiyHas peakLHs SKCIUTyaTallMOHHBIX CKBaXKUH Ha Ha-
rHeTarebyble. DKpaHUPOBaHUE B 3TOM CJly4ae JOCTHUIraeTcs He KOHTAKTOM
TIPOHKLAEMbIX U HEMPOHULIAEMBIX MOPOJ (HapyLUIEHHs CO CMELEHUEM), a 3a
CHeT NPOLECCOB MIACTHYECKOM AedopMalliH, KaTakiasa, kapboHaTu3auuy,
030KEepUTH3alMH, “3aTeKaHus” IIACTHYECKHX MOPOA B OC/IA0IeHHbIE 30HBL.
[1IupuHa 3THX 30H JOCTHraeT AECATKOB M NEPBbIX COTEH METPOB [75]. 30HBI
TIPOCTIEXKUBAIOTCA CHU3Y BBEDX, CO3/AaBast BIIOKOBYIO CTPYKTYpY paspesa. Ilo-
N06HbBIE ANCIOKAIIMM MCTIBITBIBAM MHOTOKPaTHOE OOHOBJIEHHE. »

JTH JUCIOKALMH “MOIIN ObITh KAK KaHAJIaMi MUTPALUH, TaK U QIonI0-
ynopamu” B pas/IH4HOE Te0NIorHueckoe Bpems. To, 4To 3TH 30HbI MOLIH OBITh
KaHaJaM¥ MHIPAaLMM, OATBEPXKAAETCH TeOXMMHUIECKMMH CBOHCTBaMH Hed-
Tel.

Ha Bocmouno-Ilepesansnom mecmopodicoenuu HeQTH 3anexu pasaene-
Hb! 400-MeTpOBOH TOJNLIEH ITHH W UMEIOT CXOAHBIH cocTas [75]. B Hacros-
1Iee BpeMs HabrofaloTCs ckadku BofoHedTaHoro konTakra (BHK) 10 15 M
Ha PacCTOSAHMH 2—4 KM, T.€. B [IPOLIIOE F€0JIOTHYECKOe BPEMs ITOT KaHa Obu
TNIPOHMIIAEM, A B HacTosiLlee — HEMPOHHIaeM. B kepHe u wndax Habmona-
J0TCA: TPELMHOBATOCTD, KaTakja3, 3epKajla CKOJIbKeH!s, NPOSBICHUs ByJIKa-
Hu3Mma. Takum 06pasoM, MPeACTABISBILMECS EIHHBIMH HEPTAHbIE 3aNeXKH
OKa3bIBAIOTCA Pa3obLIEHHBIMA Ha OT/eNbHbIE ON0KH. [IpuHATHIE B MpoekTe
ocobenHocTH paspabotku Bocrouno-IlepesansHoro u Bocrouno-OneiiHuH-
CKOTO MECTOPOX/IEHHH He MOATBEPAUIHCH B TpoLecce 3—5-JIeTHeH KCITya-
TalWH, 9TO NOTPeOOBaIO AONOIHHTEILHOTO H3yUEHH I'e0IOrH1eCKOro CTpo-
eHHA 1 He(TEHOCHOCTH 3THX MecToposkaeHu# [88]. B pesynsTare netanbHO-
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ro U3y4YeHHs yHajoch YCTAHOBHTH Pa3IMUMs CTPYKTYPHBIX MIIaHOB HUXKHUX
J-K ) 1 BEPXHHUX (K ,-Kz) yacteii 0cajo4HOro 4Yexna, a TakxKe To, HTO ¢op-
Muposaﬂue 3asexei YB BTOPHYHOE U 00YCJIOBJIEHO IPUTOKOM CHU3Y Y B u3
MOJIE030MCKUX OTIIOKEHHH.

I11acToBO-010KOBOE CTPOEHHE HEQTIHBIX MECTOPOXKICHNH NOATBEPIKAA-
eTcs [10 MHOTUM peruoHam — Ilpunsrckoit BnaguHe, HpeﬂKaBK&L}O, Acrtpa-
XaHCKOMY PETHOHY H Ap.

Taxum 06pasom, 6 pabomax asmopos 0b630pa 00KA3bLI6AEMCA HECOCMOSL-
MeNbHOCHb UHDUILMPAYUOHHOU U SAUSUOHHOT MEOPULl OpMUPOBAHUsL 21Ly-
boKuUx PAIOUOOE HemMe2a3oHOCHBIX 2OPUIOHIMOB U NPEONA2aemcs. 2unome3a
nIacmogo-6l10K0B020 UX CHIPOEHUSL C NUMAHUEM HA HUJICHEU epanuye u 00-
NOMHUMENLHBIMU BHYMPEHHUMU UCTOYHUKaMU. 3MOm 6b1600 HOOMEepIcoa-
emcsl UCCIeO08aHUAMYU NOCIEOHUX 1em, U Kax Obl pasHble Uccie006amenu He
Ha3LIBAAU NOOOGHOe cmpoeHue (Ayeucmoe, 30HANLHO-O10K080€, AUHZ06UO-
Hoe, b10K080e, ACeOUMEHMAYUOHHBLE TUH3bL), CYMb OM IMO20 HE MEHAEMCA!
naacmo8o-6aoK080e CMPOeHUe UCKTIOUaem BO3MOMCHOCHb 1amepanbHOu
MUSpayuy Ha CKONbKO-HUbYOb 3HAYUMENbHbIE PACCMOAHUL U MeM CAMbIM
UCKAIOYAEm 803IMOICHOCMb NepeHoca pacceannvix ¥YB u goopmuposanue ux
CKONNIEHUI — OCOBEHHO CPeOHUX U KDYNHBIX.



2. CYHIECTBYIOIIME I'MIIOTE3bI (TEOPUH)
MMPOUCXOXAEHHNSA HEOTHU

Bonee 150 et ocywecTBIAETCA IPOMBILIIEHHas J00bNa HedTH U rasa.
TeM He MeHee 10 CHX NOP YYeHbIE He IOCTHITIN COITiacHs N0 BONPOCaM reHe-
suca HedTu. ITpobneMa npoucxoxaeHus HeTU M rasa, Kak npodnema rete-
3uca MoGOro MoJIE3HOro UCKOTIAEMOT0, CI0XKHa H3-3a MHOTO(aKTOPHOCTH IIpH-
YHHHO-CJIEACTBEHHBIX CBsi3€il U ABJIEHUII, CYlECTBYIOLINX B Npupoze. B Ha-
CTOsLUEE BpeMsi MPAaKTHUUYECKU CYyHMECTBYIOT ABE OCHOBHBIE TEOPHH:
opraHuyeckas (0cafo4HO-MUIPALlMOHHAs MMIIOTE3a U JIP.) M HEOPraHWYecKas
(MUHepanbHasi, IMaHalOHHAs TUIOTe3bl M T.4.). Hapany ¢ qaBHO CyuecTBy-
FOLIMMA 0CaI0YHO-MHTPALINOHHOMN 11 aGMOreHHON MMIOTe3aMH IIPOUCXOXK e~
HMs He(PTW M raza B NOCJEAHKUE TObl N0 3TOM Npobieme onmy6NnUKOBaHO He-
CKOJIbKO HOBBIX NpPeCTaBIEHH, NpeTeHAYIOIMX Ha poslb 060011a0KX TEO-
puit HapTugorenesa: parounonuHamuyeckas (b.A. Coxosios u ap.);
reocurepriueckas (A.E. Jlykun); ocanouno-neopranudeckas (M.H. Yebanen-
xo, H.M. EBnoiiiyk u Ap.); ocagouHo-¢unonaoanHamuyeckas (b.I1. KaGpnues,
}0.b. Kabrb1ueB) u ap.

2.1. OcaxoyHO-MUrpallHOHHASI THIIOTE3A

OcaouHO-MUTPallHOHHAS MHIIOTe3a MPOUCX0XKIEHU He(TH BIIEPBBIE 110~
ssunach B CLLIA 1 nonyuusia LiMpokoe pacnpocTpaHeHHe Ha TEPPUTOPHH ObIB-
wero CCCP. B cuity cBoeli npoCTOTHI OHa N0JIb30Baach 1 NOJIb3YETCs IHPO-
KO MOMNyJIAPHOCTHIO KaKk B HayyHOH cpelle, Tak y GONBLIMHCTBA I€0JIOroB-
IpaKTHKOB BO BceM Mupe [68]. I1y6oko 1 feTanbHO OHA MOIyYunia pa3sBUTHE
B MHOTO4MCJIEHHBIX padoTrax H.b. BaccoeBnya, 1o npasy cudTaloLerocs oc-
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HOBOHOJIOXKHHKOM 3BOJIIOIMOHHO-IT€HETHYECKOTO HallpaBieH!s B HediTeraso-
BOI reoNIoruHy, a TaKkxe B paboTax ero yueHHKOB U IOC/AeN0BaTENEH.

B OCHOBE OpraHM4eckoil TEOpUH JieXKaT NPEACTaBIEeHHs O TOM, YTO 3aX0-
POHEHHOE BMECTE C 0CafiKaMi OPraHHYECKOe YITIEPOJUCTOE BELIECTBO, KOTO-
poe Ha NPOTSXEHUHN JUINTENbHON UCTOPUH reoIOTHYECKOTro Pa3BUTHS NPOXO-
JIUT BCE CTaJlMK IMareHe3a U KaTarenesa, B pe3yibrare abuoreHHOro CHHTe3a
npeBpailaeTcs B Hedrsb. [Tog HeTEI0 MOHUMAIOTCS BBLIENUBLIMECS B OTACIb-
Hy1o a3y Hambosee croiikue xuaKue rufpodobHbie MPOXYKTHI OOBIYHOTO
npouecca occunuzanny OB, 3aX0poOHEHHOro B Cy6aKBaibHBIX OTJIOXKEHHAX.

APTryMEHTSH] B IOJIb3Y OCAN0YHO-MUIPALMOHHON M'HIOTE3bl IPOUCXOKIE-
Husg He(QTH NPUBOAAT ClieAyOLUHE:

1. Bce ocanouHsie nopojbl, OT pudeiickux J0 COBpEMEHHBIX, COLEpkar
yrepoaucToe 6uoopraHudyeckoe BEUIECTBO, CpeIHee coZiepKaHie KOTOPOoro B
npejieNiax KOHTUHEHTOB COCTaB/sEeT B NMEPECUYETE Ha Copr 12-15 kr Ha 1 M
nopozibl. PaccesiHHOE yIMHCTOE BEIECTBO IO CBOEMY COCTaBy OJIM3KO K KEpo-
reHy TOpIOYMX CJIAHLIEB U YIISAM. J{7isl 0CaRo4YHbIX NOPOJ XapakTepHO peob-
TlaJlaHHeE CamnpomneNeBoro Wi ryMmyco-campornenesoro OB. Bo Bcex cnyuasx
OIIPE/IC/IEHHYIO YaCTh OPraHMKH COCTaBJIAIOT OMTYMOUIBI — YINIEPOAUCTHIE
COeJIMHEHMHS, PaCTBOPAIOLUMECS B OpraHu4eckux pactsopurensx tuna CCl,
CHCL,, CS,, C_ H, u np. B ux cocTas BXOAUT MaCJIsiHas U CMOJTMCTO-achansro-
Bas 4yacTH. CpeziHee coneprkanue YB, no aanssiM H.bB. BaccoeBuua, cocrtags-
nseT B 0CaJouHbIX nnoponax 250-300 r/v’. IpucyTcTBre GUTYMOUIOB cUMTA-
€TCsl MPOSIBJIEHUEM ORHOIO U3 3aKOHOB (POCCHUIIM3ALIMU JKUBOTO BELIECTBA B
npeznenax 6Mocgepsl, B KOTOPO OCYLIECTBIAIOTCS CeMMEHTAIHS OCAIKOB BO
Bcex Oe3 ucwiodeHns BogoeMax. OB HaXoquTCs BO BCEX THNAX OCAKOB: B
[MIMHAX OPraHuYecKoro yriepoja B Ba pa3a 6oiblle, YeM B aJjieBpHTaXx, a B
aneBpHUTax — B CPEJHEM B J1Ba pasa Oonblle, 4eM B meckax. TakuM obpaszom,
“HedTh — meruie utorenesa” (H.B. Baccoesuu, 1982 1, c.14). D10 nonoxe-
HUe 00bEeAUHAET BCceX CTOPOHHMKOB OMOTEHHOM TEOPUH MPOUCXOKACHHS He-
¢1u. “IIpucyTcTBHE OHOMApKEPOB B YITIEBONOPOAHLIX 3KCTPAKTaX JAPEBHEN-
IMX apXeHCKMX NOPOA ¥ pyAax CIPEAHHIOBbIX 30H OKEaHa ABJIAETCA JOKa3a-
TEJILCTBOM TOTO, YTO IIPOLIECChl MUTpalyy Y B uMenu mecto Ha Hauleli njiaHeTe
C MOMEHTa BO3HUKHOBEHMS >XU3HU" [6].

2. Hanuuye 3aBHCUMOCTH MEXIY KOJMYECTBOM M THIIOM GHTYMOHIOB M
cocTaBoM Y B, ¢ onHO# CTOPOHEI, ¥ HEpaCTBOPUMOJi €ro YacThio B IOPOAAX — C
ApYTOH CTOPOHBI, yCTAHOBICHHOE MHOTOUHUCIIEHHBIMH UCCIEAOBAHUAMHE B Ha-
iell cTpaHe U 3apybexxoM. DT, N0 MHEHHIO CTOPOHHUKOB OpraHHY€CKOM -
TNIOTE3bl IPOUCXOXKAECHUA HE(DTH, HE OCTABNIAET HUKAKUX COMHEHHH B TOM, YTO
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B OCaJIOYHBIX MOPOZAX CYUIECTBYET CBOH aBTOXTOHHBIH OUTYMOH] C MPUCY-
ILIMMH TOJILKO eMy VB, cOCTaBIsIOLIUME OCHOBY MUKpPOHE(TH. B 6utyMou-
Jax ¥ B HeTAX MIABHYIO POJib UIPAET yIilepoa, HO NPUCY TCTBYIOT TaKXkKe BO-
JIOpOI, KUCIIOPO/I, 30T, cepa U HEpPEAKO METallbl, B YaCTHOCTH HUKEIb U Ba-
Hagui.

3. MukpoHe}Th, MOryLias UMETh HECKOJIbKO JTAllOB MeHEpaluu — 3TO
Hanbosee BOCCTaHOBEHHAs, Hanbosee MUIpAallMOHHas U HeHTpasibHas 4acThb
ABTOXTOHHBIX GHTYMOH/IOB (B OCHOBHOM X MacjsiHO#H (pakuun), coctosias
NpEeMMyIIECTBEHHO U3 cMecH YB M pacTBOPEHHBIX B HEM HU3KOMOJIEKYJLAP-
HBIX cMoi (onpenenenue H.b. BaccoeBrya). YCTaHOBJIEHBI CTAIMK M 3Tarlbl
JIMTOTeHEe3a, KaKIOM U3 KOTOPHIX CBOMCTBEHHBI CBOH reHepalud YB u cBou
npea-YB. C oqHUM U3 3TanoB, KOTOPBIi MPOTEKAET NPH MOIIHOCTH MEPEKPbI-
BAIOLIMX OTIIOXKEHMH 2—4 KM M npu Temniepatypax 80-150°C, cBs3aHa rias-
Has (aza HedTeoOpazoBaHus. B TeueHre 3TOH cTanuy 3HAYUTENBHO aKTHBH-
3HPYIOTCH TIpOLIecChl (OPMHUPOBAaHUA MHKPOHE(TH ¥ yBEIMYUBAETCS €€ CO-
JepKaHHe, OCYILECTBISIOTCS IPOLECCH AeCOPOLMM MUKPOHE(TH, €€ OTPhIB
OT MaTepHHCKOH opraHuku. MHorna MukpoHedTh BBIAENAETCS B OTACNIBHYIO
dasy u obpasyer yxe cOOCTBEHHO HedTh, KOTOpas KIACCHQUUUPYETCS Kak
aJUIOXTOHHEIH 6uTyMOu . [Topoabl, B KOTOPBIX IPOTEKAIOT 3TH IIPOLIECCHI, Ha-
3bIBAlOTCA HEQTEMAaTEPUHCKUMH, MM HedTenpousBoAiuMMu. B kavyecTse
JIOKa3aTeJIbCTBA BOBMOKHOCTH 3TOTO IpoLiecca B IPUPOJIE NPUBOASTCS pe3yiib-
TaThl MOJEJIMPOBAHHSA TPOLIECCOB TEPMOJIH3a CalpOIIeeBOro BelecTsa, ro-
PIOYHX CJIaHLEB, OyphIX yried, 6MTYMHUHO3HBIX IVIMH M JP., [IPU HarpeBaHUH
KOTOPBIX MOy 4aiu GuTyMoubl. I1py 3TOM BpeMs HarpeBa UMeeT CYILECTBEH-
HOE 3Ha4YeHHe, T.€. P 00pa3oBaHNH MUKPOHE(TH — YEM JUTUTENILHEE TeMITe-
paTypHOe BO3JeHCTBHE, TeM HIJKE NMOPOT KPUTHYECKON TeMIlepaTypbl IJaB-
Holi (pa3bl HedTeoOpazoBaHus, TpeOyeMoit A1 CO3peBaHUS MUKPOHEPTH.
MuxkpoHedTb U He(Th SBISIOTCA 3BEHbAMH OHOM Lienu. MukpoHeTH B jie-
cATKH pa3s Gonblre, 4eM Beex 3anacos Hedrel. [To maenuto H.b. Baccoesuua,
“Henb3s, 6yay4yn 06bEeKTHBHBIM, OCTaBIATE 6€3 OTBETA BONPOC O BO3MOXHBIX
COOTHOLIEHHAX MMKpPO- M MaKpOHE(TH, T.€. PACCEAHHBIX M KOHLEHTPHUPO-
BAHHBIX (POPM HAXOXACHHS B IPUPOJie HEPTAHBIX YIIIEBOAOPOAOB U UX CIYT-
HHKOB”.

4. CXONCTBO XMMHYECKHMX COEHHHEHHI B OHTyMOM/JaX, MUKPOHE(QTH H
He¢TH (N0 ZaHHBIM XpOoMaTorpapuyecKuX U CEKTPajbHbIX aHAIU30B, a TakK-
e SKCTparupoBaHUs).

5. Cepbe3HbIM apryMEHTOM B MOJIb3Y OPraHU4Y€CKOro MpOUCXOXKACHUS
HedTU ABIAETCA HAXOXKAEHHE B €€ COCTAaBE MOJIEKYJISIPHBIX CTPYKTYp, CBOH-
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CTBCHHBIX TKaHAM >KUBbIM OPraHU3MOB: PaCTEHUSM U XHUBOTHHIM. TIpuuem
coJiep>KaHHe HEKOTOPBIX U3 HUX (TIpUCTaH, GUTaH 1 Ap.) B HEQTIAX 1OCTATOU-
HO BEJIHKO, “YTOOBI CYMTATh MX NPUMECAMH, NOMABIIHMH H3BHE NyTEM 3a-
XBaTa WM SKCTParupoBaHUEM “IyOHHHOI” HEDTHIO U3 MOPOA, MO KOTOPLIM
oHa MHUIpHUpoBaa”.

6. Bonpoc o0 Ha4aybHON MUrpauuu HedtH U3 HeTeMaTepUHCKHX TOPO
U NOCTYNJIEHHH €€ B KoJljleKTopa ObUl pelleH Nociie yCTaHOBIEHHUS TOro dak-
Ta, YTO PACTBOPEHHE OUTYMOHIOB ¥ MUKPOHE(DTH OCYIIECTRIAETCS CHKATHIMH
razamu CO,, CH , 1 €10 TOMOJIOraMH, a TaKKe BOAAMM pa3jInYHOM COJIEHOCTH.
OnbIThl IPOBOAWIMCE B TEPMOANHAMUYECKHX YCIOBHAX, OIHM3KUX K ILIAaCTO-
BbIM. PacTBOpEHME M BHIHOC MHKPOHE(TH OCYIIECTBIAIACH KaK B pa3apos-
NeHHBIX 00pa3lax, Tak M B kepHe MopoA. [Ipu 3TOM OAHMM U3 apryMEHTOB
BO3MOXHOCTH MHIPALlMH U3 [JIMH CUUTAETCS TO OOCTOATEILCTBO, YTO B IVIH-
HHUCTBIX MOpOJAax NOPOBOE JaBIECHUE BBILLE 'MAPOCTaTHYECKOTO, a HHOrAA
npHOIHKAETCS K reocTaTHYeCKOMY (TOCIEIHEE YTBEPKAEHHUE TOIOCIIOBHO, HE
MOATBEPKAAETCA HAKAKMMH pacyeTaMU U B IPUHIIUNE HEBEPHO — CM. BBILIIE).
370, ¢ 0HOH CTOPOHBI, CO3NAET YCIOBUA IS MUTPALlNi MUKPOHE(PTH B CMEX-
HBIE KOJUIEKTOpA, a C APYroi, NpensTCTByeT NOCTYIUIEHHIO aOHOTeHHOM He-
{TH, B COOTBETCTBUH C TEOpHEH €€ HEOPraHUYECKOTO MPOHUCXOKACHMUS, T.€.
“MHKpPOHE(TE IMUTPHPYET U3 HepTEMaTePUHCKHUX TIOPOJ B BHE PACTBOPOB B
rasax ¥ Bojie. BeposTHO, Ha pa3HbIX CTaAMAX JINTOreHe3a POk ATHX JIBYX CIO-
co60B Murpauun paznuyna” (H.B. Baccoesuy, 1982 r.).

7. Kak oHO M3 /I0Ka3aTeNbCTB OPraHUYECKOTO NPOMCXOXIECHUS HEGTH
paccMaTpHBAaeTCs COOTHOIIEHHUE W3OTOMOB, U NIpeX/ie BCEero yriiepoaa u re-
nus. 9.M. Ilpaconoseim (1990 r.) ycraHOBIIEHBI COOTHOLICHHUS M30TOMOB Te-
s (PHe/*He) ans pasnuuHbIX reoyiorn4eCKuX cpel. ITH COOTHOUIEHHUS ILIH-
POKO MCHOJB3YIOTCA NPEACTABUTENSMH OPraHHuECKOH MUIOTE3bl MPOUCXOXK-
neHus HeQTH AN ee foKa3aTenscTsa [6 U ap.]. [1o KX MHEHHIO, H3OTOMHBIH
€OCTaB ra3oB (reauii M Ap.) Ha MOAABIAIOIIEM YHCe MecTopoxaeHnid YB
XapakTepeH Ul OCaJo4HEIX OoTIOXKeHUR. BMecte ¢ TeM mpusHaercs, 4To
VB-rassl Ha MECTOPOXKIECHHAX HE()TH ¥ raza MOIyT MMETh “XOTA Obl 4aCTHY-
HO PasJHYHBIA FEHE3HC”, YTO CBA3AHO C IHUPOKUM pacnpoCTpaHEHHEM MeTa-
Ha B npupogne [40]. Tak, B pabore [6] yTBepxkaaeTcs, YTO CYIUECTBEHHBIM
J0Ka3aTeJIbCTBOM B M0J1b3Y OCAaLOYHOH-MHUIPallMOHHON I'MITOTE3k! sBliSeTCS
COOTHOLIEHHE H30TONOB yIIEpoaa U reaus. H30Tonsl renus sBasiorcs ensa
JIM HE e/INHCTBEHHBIM ra30M, CBUIETENLCTBYIOIMM O MAHTHHHOM €ro npomc-
XOXI€HMH. JI0NIs IOBEHUIILHOTO TeJus MO3BONSAET OLEHUTD K00 VB ManTHii-
HOTO NMPOUCXOXAEHUS. M30TONHbIE HCCIEN0BaHHS (PyMApOJIBHBIX [a30B Cpe-
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JIMHHO-OKeaHHIEeCKHX CHCTEM YCTaHOBHIH, 4To cootHolenue CH, *He nnst
ra30B MaHTHIHOTO NPOMCXOX/AeHUs cocTanseT 10°. B razax HeTAHBIX Me-
CTOPOXICHHHM M B IMAHALUAX IPA3EBBIX BYJIKAHOB 9TO COOTHOIIEHHE COCTaB-
nset 10112, 4To NOKA3BIBAaET HE3HAYMTENBHYIO JIOJIIO Ia30B MAHTUHHOIO Mpo-
HCXOXEHHUs B MecTopoxaeHusx YB [6].

DTOT apryMeHT B M0J1b3y 0CaJ04HO-MUIPALMOHHON TEOPHH NOCTATO4HO
BECOMBIi M 3aCITy>KuBaeT 6osiee AeTAIBHOIO PaCCMOTPEHHS (CM. HIXKE).

8. B 1985 rogy B.A. CokonoBbiM Obl1a pazpaboTana (riongoHHaMHuye-
cKas KOHLIeNLMsl, KoTopas 0ObACHAET psaj PaKToB, PeK/ie He BIHChIBABLINX-
s B 0CaJ0YHO-MMIPALMOHHYIO “TEOpHIO”. DTa KOHIENUMS, ¢ HalleH TOYKH
3peHusi, B ONpPe/IeTICHHOM Mepe ABJAETCs caYei mo3uuni OpraHu4ecKoi ru-
noTe3s! (yBeTMYEHHE TEMNIEPATYP 1 IyOuH riaBHOM ha3bl HedTerasoodbpaso-
BaHW) ¥ ee COMMKEHHEM C MUHEPATBHOH THIIOTe30i MPOUCXOXIEHHs HePTH
1 GopMHupoBaHUs MecTopoXaeHHH YB. OHa nonyymia MPOKOE pacrpocT-
paHeHue, Tak Kak 0OBSCHSET MHOTHE Ha0IOIAeMBbIe Ie0JIOTHYECKUE ¢daxThl.

[ox (o I0AMHAMUKOM GONBITMHCTBO HCCenoBaTeNell IORMMAROT yJlb-
CHPYOLLYIO (IEPHONYECKYI0), BOCXOIALILY 0 MUTPALIHIO PaCTBOPOB, Hedreit,
rasoB (CH,, CO,, H,S H,, N, 1 ap.), IMEIOUIHMX pa3IM4HYO TEMIepaTypy, €o-
CTaB M JaBleHHe U GOPMHUPYIOLIMX Pa3I4Hble aHOMaIMM B QU3UYECKUX H
reonorndeckux mojsx (B 4aCTHOCTH B MOJE MUIACTOBBIX AaBneHui) (21, 24,
77,78 1 ap.]. DT0, KaK MIPaBUIIO, BOCXO/Is1IIasl, COCPEAOTOUEHHAA (1oxanbHas)
pasrpyska, OCyLECTBIISIOIAsACS [0 NTyOHHHBIM pa3ioMaM (KK MX niepeceve-
HUSIM), HEPEJIKO B BU/IE TPS3EBBIX BYJIKAHOB, Cy0aKBalbHOM pasrpy3Ku v T.1.,
CBSI3aHA C COBPEMEHHBIMM aKTHBHBIMU T€OJMHAMHYECKUMH 30HaAMH 3eMHOH
KOpBI.

Ocaf04HO-MUIPALMOHHAs “TeOpHs”, IONONHEHHas (IIOMA0ANHAMUYEC-
KO# KOHLIEMIUel MOIb3yeTCs MOMYIAPHOCTHIO CPeI HayYHBIX PaOOTHHKOB H
Fe0JIOrOB-NPAKTHKOB M IMPOKO NPHMEHSETCS NS OLEHKU NEPCIeKTHB Hed-
TEra3’OHOCHOCTH OT/eJIbHBIX TeppuTOpHUil. [IpHBeaeM Jiniils HEKOTOPbIE PE3YJlb-
TaThl MOCJAEAHNX MCCIEN0BaHMIA 10 3Toi mpobieme (ans Cubupckoi nar-
dopmsl, JInenposcko-JloHeLkol 1 ITpunarckoit BnianuH n 3anaiHoi Cubupu).

Ha npumepe MecTopoxaennii VB BalikuTckoi antexnn3s! u KaraHrckoi
ceu1oBrHHBI CHOUpCKOH 1aThOPMBI J0Ka3bIBAETCH BOSMOKHOCTD X HOPMH-
poBaHuUs ¢ GIIOMAONMHAMHYECKUX MO3MIUH [43]. O6ocHOBaHUEM ISl ITOTO
CITY)KUT CTIeyIOLIee.

C TOYKHM 3peHHs KJIACCHYECKOH 0CafloOMHO-MHUIPALMOHHON TEOPUH, Npe-
nosararoieil MKIHYHOCTb IpolleccoB HedrerazoobpasoBaHus, BO3MOXKHO
CylLeCTBOBaHHE JOKeMOPHICKHX CKOTIeHHH He(TH B yKasaHHbIX paiioHax
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[43]. OTa TouKa 3pEHMsS NPOTMBOPEUMT MPEACTABICHUIM O TEKTOHHYECKOM
passuTH Cubupckoro ocajo4Horo 6acceiia, Tak Kak rnociekeMOpuiickni
TPAIMOBblii MArMaTu3M U THAPOTEPMAJIbHBIE TPOLECCH IPUBENH K CYLIECTBEH-
Holl MeTacoMariyeckoi nepepaborke kapOOHATHBIX OTIOXKEHMH pudes. Itn
1TpoLECChl “HEMHMHYEMO Pa3pyLumiiy Obl 3a71exH Y B, IpeBpaTHB XUAKYIO He(Th
B rpadHThl.... €CNIU OBl BHEAPEHHE UHTPY3Uii, MArMaTuuECKUX NOPOA U Tep-
MaJIbHBIX PACTBOPOB B OCAN04HbIE KOMILIEKCHI OCYIIECTBIsIOCH nocne Gop-
MHUPOBAHHS CKOIIEHHH yIIIEBOIOPOAHBIX Macc, TO €CTb B TO BpeMs, Koria HeTh
y ras yxe ObUIN JOKaNnu30BaHbl B 0canodHoil tone”. CneaoBaTebHoO, BO3-
pacT MecTopoxAeHnH YB orpaHuunBaeTcs BpeMeHeM (OpMHUpPOBaHUs HEo-
TEKTOHHYECKMX CTPYKTYP H “aHOMAaJIbHbIX NIOBEPXHOCTHBIX ra3o- M JINTOXH-
MHYECKHUX 110j1€i, BOSHUKILINX B PE3y/IbTaTe HEOreH-4eTBEePTHYHBIX QIIIOUI0-
JUHaAMHU4eckux npouecco” [43].

C ¢dnionroaMHAMUYECKUX MO3ULKI 0ObscHsAETCS U (GOPMUPOBaHHE Me-
cropoxaenuit YB JInenposcko-JloHelxoro aBnakoreHa [36]. B paGore nena-
JOTCS BBIBOJIbI O LUMPOKUX MacluTabax BepTHKaibHOW MUrpauuu ¥ B, uro co-
IIPOBOXKAAETCS NOMOMHUTENBHBIM KOHBEKTUBHAIM MPOIPEBOM OCAA0UHBIX TOJILL
Y aKTHBH3aLMel BCIEACTBHE 3TOr0 reHepaluu Y B u3 HepreMaTepuHCKUX CBUT.
BepTukasnbHast MHTpaLisl OCYILECTBAAETCA KaK CKBO3b KOJLIEKTOPa, TaK U ap-
IUJUIMTBI, TOKPBILIKAMH CITYKaT ToNbko 06pa3zoBanus conu. OTBoas npeobia-
JAOLI1YI0 POJIb 0CAA0YHO-MUTPALMOHHON Teopuun obpasoBanus HedTH U dop-
MHPOBaHHs MeCTOpOXKAeHUH Y B, aBTopsl cuuTalOT HEOOXOIUMEIM NPU3HATE
ry6GHHHBIE UCTOYHUKH reHepalli He(TH, YTO OObICHAET 3aKOHOMEPHOCTH
pasMelueHHs MecTopox/eHnit HeTU B U3y4aeMOM MMM PETHOHE M OTKphI-
BaeT 00JblIHE BOIMOKHOCTH IJ1sl PELICHMS NPOrHO3HEIX 3a1a4 MOHCKOB
YB-cbIpbs.

B pabore H.®. YucTakoBa npoBoaAUTCs paiioHHpoBaHHE TEPPUTOPUH 3a-
nagHo-Cubupckoro HI'b no Benn4nHe TeMnepaTypHOro rpaiieHTa, KOTOPbIH
nsMensiercs ot 1,8 no 6,1°C/100 M [86]. YcraHOBNEH pOCT TeMneparyp or
CBOJIOB K KpbUIbAM cTpyKTYp U BHK. DT aHOManuu aBTop CBA3bIBAET CO Clle-
JYIOLHMH Pa3THYHbIMU CTaUAMH GopMIpoBaHus MecTopoxaeHHH Y B: dop-
MUPYIOIIHECS, 3aKOHUUBLIKHE (POPMUPOBAHUE, MOJIOJBIE 3alIeXKH (ITpeKpalie-
HUe NMOCTYIUIeHUs: YB K3 OMbIBalOLIKX 3aJIeXb HarpeThiX CEAMMEHTOreHHbIX
(9NK3UOHHBIX) BOJ M3 He(TeMaTepHHCKUX MOPOA) U 3penas 3aj1exsb. [1o MHe-
HUIO aBTOpa, NMM3HOHHBIC BOJABI Ha pa3jIMUHbIX CTaUAX KarareHesa Oosee
NpOrpeThl, YeM Te ke BOJIbl Ha CTA/IMM AWareHesa, T.e. Ha NpoLecchi Gpopmu-
POBaHMSI TeOTEPMUUYECKUX AHOMAIUH 10 TUIOLLAAH U pa3pe3y OKa3blBAOT BilH-
siHYe TIpoliecChl TpeobpazoBaHMs PacCestHHOrO OPraHW4ecKoro BELlecTBa —
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renepauus YB. Uem 6muxke 30Ha hopMupoBaHUS MeCTOpOXIeH I VB k Hed-
TE€MAaTEPHHCKHUM MTOPOJAaM, TEM BbIlLLIE TEMITEPATYpa B 3aJIe)KH U OoJblIee 3Ha-
YeHHe re0TEPMHUECKOro rpaauesTa. HOBH3HOM, 10 MHEHHIO aBTOPa, SBIAET-
¢ TO, YTO IeOTEPMUYECKHE aHOMATUH SABJISIOTCA CIEICTBHEM XUMUYECKOTO
npeobpa3oBaHUs KeporeHa, OUTYMOMIOB ¥ IIMHHUCTHIX MHHEPAJIOB MOPO], a
He Hao6OopOT, KaK 3TO NPHHATO CYUTATh. ABTOP MONAraeT, YTo BCSA CUCTEMA B
paspese Me3030ickux omiokeHud 3anagHo-Cubupckoro HI'b sBnsercs He-
PaBHOBECHOM ~ NepexojHas CTaaus OT JUareHesa K KarareHesy, T.e. “u3MeHe-
HUE XMMHMYECKUX TOJIEH Ha CTaJMU KarareHe3a BbI3bIBaET U3MEHEHHE (PH3H-
4eCKHUX roJiei (TeMneparyp 1 nasneHuii)” [86]. IToctpoeHHbIe KapTh MPUBE-
JNEHHBIX IIaCTOBbIX JABJIEHUH OTPaXKalOT CIOKHOE pa3HOHANpaBIEHHOE
pacnpejieficHue JarepajibHbIX rpagueHToB (PenopoBckoe MeCTOPOXIECHHE,
mnact bC, ,, CypryTckuii paiioH), 4TO CBHAETENBLCTBYET, [10 MHEHHUIO aBTOPa, O
MOCTYIUIEHHH BOJ 37TM3HOHHOTO NPOUCXOXAEHHS C NOHMKEHHONH MHHEpat-
3alMel ¢ 0ro-3anaJHoi CTOpPOHbI MECTOPOXKICHUS B HAIIPaBIeHUH IIHHU3A-
L{MH pa3pesa IpH yBEJIIMYEHUH TUIACTOBBIX JaBIe€HHH OT KPbUIbEB K CBOJOBOIH
JacTH (nepena Aasnenuii 1 Mila). 1o cBuzaeTensCTBYET O MOJIOAOCTH 3aJi€E-
M. [locTynatoume, BO3pOXKICHHBIE U3 MHHUCTEIX OJHOBO3PACTHRIX MOPOIL,
BOJIBI COOTBETCTBYIOT CTa[iMM KaTareHe3a. B nmpenenax onHoro Mectopoxe-
HUSA OTHOBPEMEHHO UMEIOTCSI BOAB! XJIOP-KaJIbLMEBOrO THHA (MU3UOHHBIE
BOJIBI 30HBI IPOTOTEHE3a) U THAPOKAPOOHATHEIE HATPHEBbIE BOABI (3NH3UOH-
HBIE BOJIBI 30HbI KaTareHesa). MuHepaiu3auus B 3TOM cilydae MeHseTcs ot 12
2o 20 r/n. AHanornyHoe pacnpejaeneHue NpUBEAESHHbIX JaBIeHni Habmona-
eTcs Ha X0IMOropckoM MECTOPOX/IEHHH (OT KPBUIBEB K CBOAY — Il€perna Aas-
neHuit 1,4-2.4 Mlla) npu npeobnagaroiieM HanpaBlieHHH MOTEHUHAILHOIO
JABHOKEHMS €O cTOpOHbl IOranckoi BnaguHbl. MuHepanu3aiys noja3eMHbIX
BOJl B NpeJienax MeCTopoxIeHus Mensercs oT 12 o 22 r/n. IloHuxeHHas
MHHepaJin3alus cBi3aHa ¢ T’MApOKapOOHATHRIMU HATPUEBBIMU BOJAMM, a I10-
BBILICHHAs ~ C XJIOPUAHBIMH KalbLMEeBbIMU Bofiamu. Ha CanbiMckoM MecTo-
poxaeHud (Heno(opMHUPOBaBIIAsACS 3aJIeXKb) IOTOK HANPABIEH CO CTOPOHbI
FOranckoit Bnagunbl. Boas! rujpokapOboHaTHBIE HATpUEBbIE, COOTBETCTBYIO-
uI¥e 30HE KarareHesa, Majo MEHSIOTCS B IpejesiaX MecTOpOXAeHHUsA. Bobi
XJTOPHIHO-KAJILLIUEBOTO TUIIA 30HbI IPOTOKATAreHE3a, “TIPULLIE/IIHE B JIOBYLIKY
¢ nepBbIMU nopuusamu YB, yxe BoiTecHeHb!” [86]. Takke omuchbiBaeTcs u
o0BsICHAETCA rUIporeosiornyeckas cutyauus Ha CeBepo- XOXpsKoBCKoM, EM-
ErosckoM, YpeHroickoM MECTOPOXKIAEHUSAX.

KarareHeTnueckue mpolecchl npeodpa3oBaHus HOPOJ HOCAT “NpepbIBUC-
TO-HENpPEPhIBHBIA XapakTep”. Macwtabsl 3TUX mpoueccoB “orpoMHbl”. He-
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paBHOBECHOE COCTOSHME B3aUMOAEHCTBHS “XUMHYECKHX M (PU3HYECKUX MO-
JeH” YCTAHOB/IEHO Ha pasIMYHBIX CTafuAX KarareHesa, 4ro “rpebyer mepe-
CMOTpa yCTOABLIHXCS NIONOXKEHHH 0 PNIOUAOAMHAMHUYECKOHM CUCTEME Hedre-
rasoHOCHBIX 6acceHHOB, GpOPMHUpYIOIIHXCS B Heapax HI'B Ha cranum karare-
nesa” [86].

C dmounnonuHamMuyeckuX MO3HIUMIH TaKoKe paccmarpuBaeTcs HedTeHoC-
HocTk Ipunstckoro naneopugra [42], KOTOPBIA COpMHpPOBAIICS B repLHHC-
Kkuii o1an (BepxHepameHckoe Bpems). B ero npenenax BeIIENIETCS 5 MaHTHH-
HBIX Da3jiOMOB, MO KOTOPBIM OCYLUECTBIISJICS KOHAYKTHBHBIA U KOHBEKTHB-
HBIM TennonepeHoc, CONpOBOXAAKMWUNACSA BHEAPEHHEM OCHOBHON M
Y/ILTPAOCHOBHOH MarMbl B KOPY H OCaJ04HBIH 4eXOl, 4TO TIPHUBEJIO K aKTHBH-
3alMH IpOLEeCCOB reHepaunu YB n3 nedremarepunckux ceur. Ilpu 3TOM Ha
Pas/IMHBIX yPOBHAX I€0JIOrH4€CKOTO paspe3a GOpMHPOBATHCE MIaBHbIe (asbl
HedTerazoobpaszosanus. [MaBHbIH oyar He(Teraso06pa3oBaHys TArOTEET K
BOCTOYHOM 4acTu IIpunsatckoii BmanuHel, roe PacrnoioXXeHbl OCHOBHBIE Me-
CTOpOXIeHHs HegTH (Gonee 60), T.e. mpoLeccs HedTerazoobpazoBaHus 3
OB cBA3bIBaIOTCA € PUPTOTEHE30M, BEPTUKANBLHBIM IBHKEHHEM Marmsl, o6-
JlajialoLiel BBICOKOH TeMNepaTypoit H aKTHBHBIMM TTOTOKAMHU TeIula, UHTEH-
CHQHULMPYIOIMMH Tpouecchl o6pasoBanns YB u3 paccesanHoro OB B HedrTe-
MaTepUHCKHX nopoaax [42].

Taxum obpasom ocadouno-muzpayuonnasn 2Unomesa, OONONHEHHas cae-
OeHUAMU O PrIoUdOOUHAMUYeCKUX npoyeccax, wupoko ucnonvzyemcs Ons
obvACHeHus npoyeccos Hegpme2a3006pazoeanus 6 paznuunblx pezuonax. Ta-
Kue npumepvl MHO20YUCAEHHbL.

2.2. KpuTHKa 0cax09H0-MHrpannoHHO# “reopun”
NPOHCXO0KACHHS HePTH

Coobpaxenus o6mero XapakTepa (reoJIorH4ecKHe)

Hanbonee obcTosTesnbaas KpUTHKA 0CaN0OYHO-MUIPALMOHHOM “Teopuu™
npuBeaeHa B padotax 10.U. Inkosckoro (1986, 2002 IT.), OCHOBHbIE NOJIO-
’KEHH3 KOTOPO# NpHBeAeHb! B 0630pe. B HacToAIlEe BpeMs Kak OCHOBHbIE Jo-
kasaTeNbCTBa 0CaJ09HO-MUIPALIHOHHOMN, TaK M KDUTHKA MHHEPANBHOM MHIO-
Te3bl 6a3UPYETCs Ha FEOXUMHYECKUX aprymenTax. Ho u na s3toM “none 6ur-
BBI” MTOSIBAAIOTCS (DaKThl, KOTOphIe MHTEPIPETUPYIOTCS N0-Pa3HOMY.
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10.1. [TukoBckuii B cBoeli pabote 1986 r. popMyIHpyeT chaeayrolie Bol-
pOCBI, HE MMEIOLLHE OTBETA B PAMKaX 0CaJl0YHO-MHUIPALMOHHOM TEOpHH

1) cTaguyu MUTOreHeHe3a, ¢ KOTOPBIMH CBs3aHO HedTeoOpasoBanue;

2) UCTOUHVKH 3HEpruu Juist cuHTesa ¥YB us keporeHa;

3) MexaHu3M 00pa3oBaHUsi MECTOPOXKIEHHH N3 pacCesHHON MUKPOHE(TH;

4) GpopMbl U ABHKYLIHE CUJIbI MMIPaLMy HE(TH B 0CAJ04HBIX NOPOZAX;

5) MPOMCXOKAEHHUE Pa3IM4HBIX TEOXMMHUYECKHUX THIIOB HE(TEH, Nopoii B
npejenax OAHOr0 MECTOPOX/ICHNUS;

6) HEPaBHOMEPHOCTD PaclpesiefieHust MecTopoxaeHuil Y B no mnomanu
pacnpoctpanenus OB 1py 10BCeMECTHOM PacnpoCTPaHEHUH He(TeMaTepHH-
CKHX NIOpOA;

7) nanuuue 3anexell YB B HKHMX 4acTAX 0CaA04HOrO Y4e€Xsia M B KpHC-
TaJUIMYECKUX [TOpojax (yHAaMeHTa, CJI0KEHHOIO, KaK MPaBHiIo, pasHOBO3pa-
CTHBIMHU IIOPOJIAMH PA3NUYHOIO FEHE3HUCa, M HAIMYME TaM JKe PacCesHHBIX
YB ¥ yIjiepoAIRCTHIX MUHEPAJIOR, HEPEIKO 3aK/IFOUCHHBIX B KPUCTaLIbl MUHE-
paJoB (Fa30BOXHAKME BKIIOYEHUS M BKJIIOUEHHE Kanesek HeQTh);

8) oueBM/HAas CBA3b MECTOPOXAEHHH YB ¢ myOuHHBIMH pa3ioMamu;

9) HEBO3MOXHOCTb OOBACHUTE HAIMUME CPEAHMX, KPYMHBIX H TMTaHTC-
KHX MecTopoxaeHnH YB;

10) oTcyTCTBME YETKHX KPUTEPHEB BBIAENEHUS HE(PTEMATEPUHCKUX T1O-
poIl, 3a UCKITIOYEHMEM paccesiHHON HedTH, Ou3Koll 1o COCTaBy K OOBIYHOM
HedTH.

Bce BblLienepeumcieHHble BOMPOCkl TpebyloT OTBETOB, KOTOPbIE He Hall-
JIeHbl Ha TIPOTSDKEHUM JECATKOB JIET.

AHaM3Mpys BE OCHOBHbIE TEOPHH NPOMCXOXIEHUs HEPTU M MX MO~
TRepKAeHHUe Ha npakTuke, FO .M. ITnkosckuii [68] npuBOANT HHTEPECHY IO Tab-
auuy (tabn. 1) OTHOIIEHUH CJIEACTBHUM, BBITCKAIOWIMX U3 aNbT€PHATHBHbBIX
Teopuii HeTerazoo6pa3oBaHus (OPraHuyecKas U MUHEPaJIbHas), K yCTaHOB-
JIEHHbIM 0COOEHHOCTAM HedTerasoHakonneHus Ha 3eme.

B 3aK/1104€HH1E aBTOP OTMEUAET, YTO CYLIECTBY IOLIME I0KA3aATeNbCTBA “TOP-
JKECTBA 0Ca0MHO-MUHEPANLHON TeOpHH NpoucxoxkaeHus nedtn” [68] He
OJIHO3HAYHBI, HE pelieHbl (H, BO3MOXHO, He OylyT pelleHbl), TaK JKe KaK Ipo-
GneMbl MUTpaiiid YB 1 MX KOHLEHTpPALUK B MECTOPOXKACHUA.

MuHepanbHas TeOpHs Jlyullue CIpaBiseTcs ¢ 3Tumy npobremamu. Oca-
JIOYHBIE OTIOKEHMS UIPalOT [JIaBEHCTBYIOLLYIO POJib JIMIIL B HAKOIUIEHUU 1
COXpaHEeHUH MecTopokaeHui YB, chopMHpOBaBIINXCS 32 CHET ryOuHHOM
nera3aluyy 3eMiH, W3-3a HAJIKUUS B UX COCTABE MOKPLILIEK Pa3IuiHOro npo-
UCXOXKIECHHS.
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Tabauya 1

Ocobennoctu HedrerazoobpasoBaHust
(o 10.H. IInkoBckomy, 2002 r. ¢ 10N0THEHHSIMH aBTOPOB)

Ocobennoctu
HedTera3oHaKoIeHUs

Cnenyer nu 6e3
JOTIOJHUTENBHBIX
JIOTIYLCHUH JaHHOE ABJICHHE
W3 KOHHUENIHH

Hedrerasoo6pazoBaHus
B ¢ 0011eM BUIC

Ocanoynas I'nyGunuas

KOHLIETLIHS KOHLICTILIAS
IIpnypoyeHHOCTD K ocao4HbiM bacceiiHaM Cnenyer Canenyer
Haymuue B ropHsix nopojax Hedre-
ra3oHOCHBIX palioHOB paccesHHON HedTH, Crenyer Cnenyer
613K0H 110 cocTaBy K HE()TH B CKOTUICHUSAX
BropuuHocTs ckonientii HeTH U raza B Crenyer Crenyer
NPHPOIHBIX pe3epByapax
Bo3moxHOCTE 00pa3oBaHns KpyHBIX
CKOIUIEHHI YIJIEBOAOPO/IOB MO BCEMY pazpesy
ocanouHoro GacceiiHa, BKoYas KpUcTauiu- He cnenyer Cnenyer
yeckui pyHIaMEHT, HE3aBUCHMO OT JIMTOJNO-
FHYECKOro COCTaBa FOPHBIX MOPOJ, COAEP-
JKAHUS M TUIIA B HUX OPralHyecKoro BELUECTBa
HepasHoMepHocTh HedrerazoHakomienus.
BaIcokast MIOTHOCTH THTAHTCKUX K
CBEPXTUTaHTCKUX MECTOpPOXAeHHH HedTH 1 He cnenyer Cnenyer

rasa B OTAENBHBIX OTHOCHTENILHO HEBOMBILINX
paioHax

AHOMaJILHO-BBICOKHE JIABJICHHS
B CKOIUVICHHUSX YIJICBOAOPOAOB

He cneayer Caenyer

OTHOCUTENILHO Y3KHUi JUana3oH
reoJIOTH4eCKOro BpeMeHH, O1u3Kuii K
COBPEMEHHOH 3110Xe, B KOTOPOM 06pa3oBaiuch
BCE KPYIHbIE MECTOPOXACHUS MHPA

He cnenyer Caenyer

CBs13b MECTOPOXKACHUI HEQTH U ra3a ¢
HOBEHLIMMHU JBUXXEHHSIMH 3€MHOM KODBI,
POJI0JDKEHUE NpoLecca
He()TCra3soHaKOIUICHHS B HACTOSILIEE BpEMs

He cnenyer Crenyer

IpnypouennocTb ckorieHuii HedTu ¥ rasa k
KpYINHBIM aKTUBH3HPOBaHHbBIM pa3jioMaMm
Iy OMHHOTO 3aJ10)KEHHs

He cnenyer Crenyer

BocnoaxseMocTh 3KCITyaTallMOHHBIX 3a11acoB
MecTopoxaeHui YB

He cnenyer Cnenyer
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IMpuBeneM elile OKa3aTeNbCTBA, CTABALLME 10 COMHEHHE OPraHUYECKy 10
Teoputo hopmupoBaHus HedgrH. “CnabocTh” 0CanoYHO-MHUIPALIMOHHOM Teo-
pun, no aaHHsiM LU, Uebarnenko u ap. [85], 3aimoyaeTcs B CIeAyHOILEM:
1) B 1abopaTopHBIX yCIOBHAX He JOKa3aHa BO3MOXHOCTb Npeobpa3oBaHus
OpraHM4eCKUX OCTAaTKOB B HE()TAHOE BELIIECTBO; 2) OTCYTCTBHE B Heremare-
PHHCKHX Nopoax octarkoB OB, noMHOCTBIO He Npeo6pa3oBaHHBIX B HEPTH
(ueToNno3a, XMTHH, KOCTH H JIp.), @ TaKKe OCTaTKOB MUKpoHedTH niu cre-
OB ee IPUCYTCTBHS ((pr3uveckas HEBO3MOXKHOCTb IIONIHOTO 3aBEPILEHHS MPO-
LlECCOB MUTpPALMH MHUKpOoHedTU Ge3 MPUCYTCTBUS CIEAOB €€ MUIpaluH), a
TaK)ke MeCTOpoKeHui He(hTH U rasa.

Jlo6aBum OT cebs, 4T0 He SACHO, YeM OOBACHUTH HANNYKE Hempeobpaso-
BAHHEBIX OCTaTKOB pacTeHuit U MUKPOGIOpbI, MUTPHPOBABIINX U MUIPHPYIO-
IHX B BEPTHKAJILHOM HafpaBlIeHUH B YHCTOM BUIE U UMEIOIHMX BO3PACT OT
IIPOTEPO30MCKOro A0 COBPEMEHHOrO. UTO MelaeT MUKpOGOCCUITHAM MpPeos-
pasoBarbcs B MUKpoHe(Ts? Hanpumep, Hanuuue naneo3oickux Gpopm B oT-
JIOXKEHUAX Oa)KEHOBCKOM CBUTHI, COflepakKaHHe KOTOPBIX B MPOLIECCE IKCILTya-
TalMM Bo3pacraeTt ¢ 24 10 85—-100%. D1 pacTHTE/IbHEIE OCTATKH HaXOAATCS
B OoJiee GnaronpuATHBIX TEPMOJMHAMHUYECKHX YCIOBHUAX, YEM OTIOKEHUS
6aXEHOBCKOM CBHTBI, M 33 BPEMsI C 1a1€0304 10 HbIHE JJOJLKHBI OblM Obl Mpe-
o6paszoBaTbca B MUKpoHedTb. ONHAKO 3TOr0 He MPOM3OIII0. AHANIOrHYHAs
CHUTyalys CyLIECTBYET U B APYTHX PerHoHax, Ie NpOBOAMINCE NATMHONOIU-
YeCKHE UCCIIEA0BaHHs.

I'eoxuMHuyecKkue CBOHCTBA PacCesIHHOTO OPraHH4Y€CKOro BemecTsa
U He(TeH

CoBepllIeHCTBOBAHNE NEOXUMHUECKUX METOIOB HCCIIEI0BAHMS Hedreil, OB
M WX MCIOJIb30BaHNE Ha MPAKTUKE NPUBOAUT K pe3yJbTaraM, CTaBALIMM TOJ
Ceppe3HOe COMHEHHE 0CaOYHO-MUTPALIMOHHYIO THIIOTE3Y MPOUCXOXKACHUA
nedu. Tak, B paborax I"H. l'opaaase [15, 16] npusogaTca pesynbrarsl je-
TANLHOTO M3yYeHHs cocTaBa paccesHHoro OB u Hedreii (MeTozbl KOppens-
Uy HaTUIOB, OCHOBAHHbIE HA CONOCTaBUTEILHOM aHAIN3€ LLIMPOKOIO CIieK-
tpa YB-nokasarteneit HeTei 1 pacCesHHONo0 OPraHU4ECKOro BEIIECTBA B CH-
creMax He(Tb—HE(PTH 1 HEPTh — OPraHUYECKOE BEUIECTBO) M YCTAHOBJIEHDI
HECOOTBETCTBUS C 0CAJT0YHO-MUTPALMOHHOH “TeopHeil”. DTH HECOOTBETCTBHUS
(IpoTHBOpEUHs) 3aKITIOYAIOTCS B CIEAYIOUIEM (IPUBENEM UX JOCIOBHO, 4TO-

651 UCKJIIOYUTH HEIOHUMAaHHE):
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— “Bo MHorux cimydasx B cocraBe OB MarepuHCKHMX MOPOJ UMEIOTCS CO-
eJMHEeHUs, OTCYTCTBYIOlIHE B HeDTAX (HanpuMep ¢ranarel). Dranatsl He
Hali/IeHbl HAMH HE TOJILKO B OPraHH4eCKOM BELIECTBE MOPOJ, HO U B POAYK-
Tax TEPMONIU3a KEPOreHa... 3ameyareNibHbIM CBOMCTBOM 3THX COEJHHEHMIA
SBJIAETCA TOJTHOE OTCYTCTBHE MX B HE(TAX, YTO OTKPHIBAET BO3MOXHOCTH
OTZEJIeHNs He(hTereHEPUPYIOLIHX TOJILL OT TOJILIL, HE POM3BOAALIMX HE(Th H ras3;

~ Yacro BcTpeuarorcs o6pasiibl MOpos, re cTeneH: cospeanus OB ox-
HOBO3PACTHBIX TOJL OTIMYAIOTCA MeXAY coboii naxe B HECKOJIBLKHX CAHTH-
MEeTpax;

— Ha macc-xpomarorpammax ¢ m/z 217 6UTyMOHMIOB NOPOJ 4acTO BCTpe-
HaloTCs HeMAeHTHUUMpPOBaHHble YB (ckopee Bcero, roMonoruueckuii pa),
KOTOPBIE HE BCTPEYaloTcs B HEPTAX;

— CrepanoBble K03 HUIHEHTHI 3pesocTeil HedTel, kKak NpPaBHIIO, BbIlIIE
TaKoBbIX MaTepuHckoro OB. bonee Toro, aHanoruyHas kapTuHa HabnonaeT-
s M B IPOAyKTaX TEPMOJIN3a KEPOreHa U ac(hajbTeHOB OpoJ U HedTeil;

— Crenenb 3penoctd OB, olieHHBaeMast 10 BeJIMYMHE CTEPAHOBOTO Mapa-
METpa TEePMOJIN3aTOB, YBEIHYHBAETCS B PAIY: CMOJla—KeporeH—acdanbTeHb—
6utrymoua—Hedts” [15].

Tlo MHeHHIO aBTOPOB, CTOALIMX Ha MO3HLUAX OPraHUYECKOTO NPOHCXOXK-
AeHus HeQTH, IPUBENEHHBIE (AKTHI HE HOCAT CHCTEMaTHYECKOTO XapaKTepa
U He OTBEpraloT 0CajIoYHO-MHUIPAaLMOHHYIO THIIOTE3Y NPOUCXOxKAcHU VB, a
CTaBAT BOIPOC O TOM, BCE JIM HE(TEMATEPUHCKHE OPOABI CIIOCOOHBI TEHEPH-
poBaTh HEQTH.

Hunst CanbiMckoro (6axeHoBckast cBHTa) U CaMOTIOPCKOTO (MIacT BC,)
MECTOPOXACHHUH 1O pe3yibTaraM MArKOro TEPMOJIN3a B YHCJIE JPYTUX BBIBO-
1O0B [16] ycTaHOR/EHO, YTO B TEPMOJH3ATOPAX CMOJ U acasibTeHOB (KOMIIO-
HEHTBI PaCCEHHOTO OPraHM4EeCKOro BEIECTRA) IPUCY TCTBYET OJIEAHAH, KOTO-
PbIA OTCYTCTBYET B HE(TAX M POAYKTAX TEPMOJIH3a aCHaILTEHOB, YTO BHI3BIBAET
YIUBJIEHHE aBTOpOB. HeT NpHYMH yIUBIATECS 3TOMY (aKTy, €C/IM IPHHATH BO
BHUMAaHHE NpebIAyLIyI0 paboTy OAHOIO M3 aBTOPOB [15], OCHOBHBIM BBIBOIOM
KOTOPO#i ARNSETCS HECOOTBETCTBHE paccesHHoro OB B nopoaax OB Hedry.

Apyzumu crosamu, negpmv umeem neopeanuyeckoe npoucxoxcoenue wiu
CMewanHoe.

H3oTonus rasos

OtaenbHbIM BOIPOCOM B PoGIIeMe POMCXOXIEHUS YITIEBOLOPOOB CTO-
WT M30TOMHBIA cocTaB rasos. B pabore 3.M. Ipaconosa (1990 r.), spnsto-
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Tabauya 2
OtHowenue *He/*He a5t pa3HbIX TeoJOrH4YecKUX cpea

I"eosoruyeckas cpeia OrHouenue *He/*He
Mantus (1,2-0,3)-10°
3eMHas Kopa, FPaHHUThI (0,8-1,2) -107®
OcafouHbIC TOPOb] (0,5-3,5)-10°°
PaifoHbl By TkaHH4ECKOH AESTENbHOCTH n-107
3anexu HedTH 1 rasa (B OCHOBHAS Macca) n-10%®

uteifcs kpynHbiM 0600LIeHeM Mo M30ToNaM ra3oB, NpHBeAeHa Tabnuia
(tabmn. 2), no3Bonsomas, ¢ TOUKH 3peHus aBTopa 1 €ro nociejopareineii, oue-
HUBaTh '€HE3UC U30TOIOB Iejiusl.

Kak BMIHO u3 NpuBeeHHON TabauLbl, COOTHOLIEHUE U30TONOB reius B
3anexax He(pTu ¥ rasa Ha 2—3 nops/ika MeHbLIe, 9eM B MaHTHH, YTO Ha nep-
Bblii B3IV SIBJIIETCS [VIaBHBIM apIyMEHTOM B I10J1b3Y ““TOP)KECTBYIOLLEH” oca-
JOYHO-MHUrpauuoHHoli Teopuu. Conep>xaHue MaHTUHHOIO rasa “He NpeBbl-
LIAeT HECKOJIBKUX MPOLEHTOB, B IEHCTBUTEABLHOCTH (32 PEAKUM UCKITIOUEHU-
€M) OHO ellle MeHblIe”, T.e. MeCTOPOXKACHHUS YB UMEeIT UCKIIOUUTENIBHO
opranyyeckoe npoucxoxzaenue [40].

ITo mueHuto D.M. Ipaconora, u3Ha4aabHO “IEPBUYHOEC pacnpeae/ieHue
H30TOMOB OMNpPEENIUIO W30TONHBIA cocTaB 3eMHOH kopbl. OnHako npu pas-
JIMYHBIX FT€OXHMHUYECKUX MTPOLIECCAX. .., IPOUCXOASIIMX B 3€MHOM KOpe, 0co-
O6EHHO IpY HU3KNX TEMIIepaTy pax, OCy LIECTBISIETCS IepepacnpeieNeHue U3o-
TOIIOB MEX/Y pas/InuHbIMU BellecTBaMu U ux ¢pakuusamu” (Tpacosnos, 1990 r.
¢.27). PazneneHue U30TOMOB OCYLIECTBISIETCS ITPU UX MUTPALIMU, CBA3aHHOM
C UX JISTYUECTBIO, d UX COOMHOUIEHUE ONPEOENeMC L MHOSUMU NPOYeCCami,
yuecmsb KOmopsle 8 ROIHOU Mepe He NPeoCmAasgIAemcs 803IMONCHBIM.

ABTOp npeaiaraeT reOXMMU4ECKY10 KacCuPUKaLUIo, ONpeesIOILyI0 He
TOJIBKO X IPOUCXOXKJIEHNE, HO U COOTHOLLUEHHUS, KOTOpas BKIIIOYaeT pasiiny-
Hble 3¢dekThl: 1) reHeTUYECKHE, 2) MUTpalOHHbIE; 3) B3aUMOAEHCTBUS.

I'eneTnueckne 3¢ dexTni
Ob6pasosanue uzomona *H CBA3aHO C €CTECTBEHHLIM PaJiMOAKTUBHBIM
pacnagom 28U, 25U u #2Th. [Teproas! noiypacmnaia COOTBETCTBEHHO PaBHbI

1,5369-10"%ron, 9,72-107°/rox u 4,88-10"""/ron. B cpeiHeM B KOpe ¥ MaHTHH
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renus (‘He) obpasyercs (3—4) -10” m*/ron. ConepkaHue pajnoakTHBHbIX dJTe-
MEHTOB B IOPOJAX pasjIM4HO, YTO NPHUBOJIHT K Pa3HbIM CKOPOCTAM H KOJHYE-
cTBaM obpazoBanus ‘He. CBuHel, Tak yacTo HabmIOnaeMblii B ry6okux ¢uto-
HJaX ¥ IPaKTH4eCKH BO BCEX MECTOPOXIACHUAX Y B, ABAsieTCS KOHEUYHBIM IIPO-
AYKTOM pacriajia He ToNbko ypaHa (Pb?®) u Topusi (Pb**®), Ho n aktunus (Pb27).
CKOpOCTH reHepaunMu Tellis B pa3jiMyYHbIX NOPOAaX pasiMuHbl (B
cm’/r/ron):

® KKCJIblE 3BEPXKEHHBIE Topoasl — 1071,

® H3BEPIKEHHBIE YNBTPAOCHOBHBIE — (2-3)-107",

® yepHble CJIaHlbl — 6-107'2,

® MIHMHbI — 2-10712,

® xapGoHaThl — 6-10713,

W3 npuBenenHbIX Bbllle CKOPOCTeli reHepaiuu ‘He ciieiyeT, 4To Kommye-
CTBO 00pa30BaBLIErOCA U30TONA NMPHU NMPOYUX PABHBIX YCIOBUSX 3aBHCHUT OT
reHe3uca nopoJ, X obbema, CoCTaBa i COOTHOIIEHHUH B F€0NIOrMYECKUX pas-
pe3ax KOHKPETHBIX TEPPUTOPHIi.

Obpasosanue *He cBA3aHO C HaBEAEHHBIM (MHLYLIMPOBAHHBIM) PagHOaK-
TUBHBIM PacnafioM JIMTHS. DTH NPOLECCHI CBA3aHbI ¢ GOMOapAUPOBKOH szep
JUTHS TEMIOBLIMH HEHTPOHAMH TP €CTECTBEHHOM PaJHOAKTHBHOM paciia-
ne. B atom npouecce ‘He o6pa3yercs Heconsmepumo MeHble. Bmecre ¢ Tem
cooTHoltenune *He/*He 10MKHO GbITH BNOJIHE ONpeeNeHHbIM, OTPAXAIOLINM
NIPOLIECCHI ECTECTBEHHOTO M HABEAEHHOTO PaIHOaKTUBHOIO pacnaza (HelTpo-
Hbl KOCMHYECKOTO IPOUCXOXKIAEHHS HE MOTYT NPOHUKHYTh Ha CKOJIb-HUOY/Ib
3HAYUMYIO [yOKHY) M ONpEaeNseTcs CIECAYIOWMM COOTHOLIEHHEM (TaM e,
c.32):

’He/*He = ¥(own) P, f ., rae: ¥(oin) — BBIXO HEHTPOHOB Ha OLHY O-4acTH-
1y, P, — BEposSTHOCTb HOCTHXXEHHS HEHTPOHAMH TEIIOBBIX CKOPOCTEl, He06-
XOZMMBIX U1t GOMOapAMPOBKY SA€ep NuTHS, f, . — 10115 HEHTPOHOB, 3aXBayeH-
HBIX ApaMH JIMTHSA. 3HaueHue *He/*He 10MKHO COCTaBNATL B OOBIYHBIX Ipa-
HUTHBIX noponax — 107, m.e. s3mo omuowenue CYUWECMBEHHO 3a6UCUM Om
cocmasa nopoo, u npexcoe 6ce20 Om COOEPICARUS 8 HUX TUMUS, NPOOONIHCU-
MENLHOCMU PAOUOGKMUEHBIX NPOYECCO8 (M.e. OM 803paAcma Nopod) u eepo-
AMHOCMYU OOCMUNCEHUS. HEUMPOHAMU MENLOBBIX CKOPOCMET, HeOOX0OUMbIX
ona obpasosanus *He.

Ilepepacnpedenenue u3omonoe — “Bbi3biBa€TCS HEPABHOLIEHHOCTBIO H30-
TOMOB OHOTO U TOTO K€ 3JIEMEHTA B XUMMYECKUX PeaKLUsiX U GU3HYECKHX
npoueccax” (TaMm xe, ¢.34). Ilepepacnpeniesienre H30TOMOB MeXAy peareHTa-
MU OCYILECTBAAETCA B COOTBETCTBUH C JHEPIETHUUECKOM BBIMOHOCTDIO. “H30-
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MONHBIE COOMHOWEHYL... €CIU U He COXPAHAIOMCSL 8 MeYeHUe UX HCUSHY, ...
AGNSIOMCA ... OMAPABHOT MOYKOY, O KOMOPOU OMCYUmMblBalomcs 6ce noc-
nedyowue usmenenus” (TaMm xe, ¢.34).

ABTOp BBOJHT TOHSTHE KO3(GHIMEHTa pasleNeHns Al OLEHKH (pak-
LIMOHMPOBAHHS U30TONOB. Pasienenne H30TONOB ONpeNenseTcss OOMEHHbIMU
npoleccamu 1pu o6pasoBanuy BeuecTs. Knneruuecknii 3¢ ekt pasaencHus
M30TONOB NPOSBIAETCS B OTKPBITBIX (HE3aMKHYTBIX) CHCTEMAX, B HEOOpaTH-
MBIX peaklusx (Bce peakuuy B IeoJIOrHYecKHX Mpoueccax HeoOpaTUMBbl) U
“06YCIOB/IEH CKOPOCTBIO PEaKLMi pasHbIX M30TONHbIX (opM. PpaKIIHOHKPO-
BaHME HW30TONOB B XOJ€ ONHOHAINPABJICHHBIX PEaKLUi 3aK/o4aeTcs B Npel-
IOYTHTEITLHOM HAKOTLIEHUH JIEMKOTO U30TOMNA B POJYKTAX peakuuu” (TaM Xxe,
c.38). KoadduumeHT GppakLHOHHPOBAHHUS ONIPEIETAETCS 1epe3 COOTHOLICHHE
CKOpOCTell peakuuii M30TONHbIX popM. Kunemamuveckuti sgpgexm, Tak xe
KaK U TEPMOIMHAMHYECKUH, 3aBHCUT OT TEMIIEPATYPbl U C ¢ POCTOM yMEHb-
11aeTcs.

I1pu GonbLIMX Maccax BEILECTB KO3 UUHEHT pa3aeneHns H30TONOB O~

* *
_ ’}1 ~ M

pelleNseTCs U3 CeAyIoero cooTHomenus %k = I “*1m_ - 3pech L=m
u

— NIpUBENEHHbIE Macchl MoJtekyit. ITockonkky [ Becerna Gonbiie |1, TO O, BCe-
raa 6oinblie efuHULBL Tounble pacuembl OL 8 HOILULUHCMEE CIYHAEE OYeHUmb
Wiy 3ampyOHUMENbHO, ULU HEBOIMOICHO.

B oJHOHANpaBleHHbIX PEaKLMAX U30TONHO-JIErKUA MPOJYKT B Havaie
peakuyy JOBOJIHO GBICTPO CTAHOBHUTCS TsDKE/lee HCXONHOTO BELECTBA, U3 4ero
CJIEMyeT, YTO NP MOCTOSHHOM YAAJEHHUH M30TONHO-TSKENBIX NMOPLUHI H30-
TOIMHO-JErKoro Npojykta GyAeT Gonblie OTHOCUTENBLHO HCXOAHOTO. [TpH 3TOM
KOJIMUECTBO NMPOJYKTa B KAXIOM Nocienyoilel nopunu Oyaer MeHbLIe.

MHozue coomHuouweHust U30Mono8 CUNbHO USMEHAIOMCA 80 BDEMEHU, YIMO
CEAZAHO ¢ COOEPIHCAHUEM PAOUOAKMUBHBIX U HEKOMOPbIX CIMAOUIbHBIX e~
Menmos. “Ilosmomy Henb3s UCKIIONUMb, YMO PASHLIM MUNAM nopoo 6yoym
ceoticmeennsl c8ou uzomonuvie coomuowenusn’” (Tam xe, ¢.40), komopute
3G8UCAM OM BEWECMEEHHOZ0 COCMABA U 803PACMA NOPOO (YMO O4eHb 6AC-
HO), HO U OM Opy2uUx NPUYUH.

Murpannonnbie 3¢pdexrnl. K MurpannonnbimM sddexram oTHOCATCS:
anddysus, pacTBOpPEHHE B JKMAKUX U TBEPIBIX Cpellax, UX Jerasalus, copb-
uus 1 AecopOlys, HCTIapeHue W KOHAEH AL U ap. Bce amo mHozoobpasue
npoOYeccos u ux coNemanuii 8 pasiuyHblX MePMOOUHAMUYECKUX YCLOBUAX ON-
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pedensem CIONCHOCMb NPO2HO3a 8 COOMHOuweHuU usomonog. “IlosBneHue
razoB B TepMOAMHAMHYeCKkOl 06CTaHOBKE, OTIMYHOI OT TOH, B KOTOpO# ¢op-
MUPOBAJICS UX U30TONHbLH 0OJIHK, CMEIIeHHE ra30B FTeHETHYECKH YY>KbIX Ie-
Hepaluii MOTYT NPUBOAUTE K KaXyLMMCA “MHUIPalMOHHBIM” H30TOIMHBIM
sdpexram” (Tam xe, c.47).

JddexTnl B3aumoaeiicteus. CMereHre ¥ W30TONHEIH 00MeH pa3inya-
IOIMXCS W30TOMHBIX OPM Pa3IUYHOro reHe3uca cocoOHbI IPUBOAUTS K Ba-
pHaLUAM H30TOIHOIO COCTaBa. JTU MPOLECChl MMEIOT LIMPOKOE pachnpocTpa-
HEHHE M3-3a BbICOKOH MOABUXKHOCTH MPUPOIHBIX Ia30B.

“UHnepmmuule 2a3b1 MAHMUU MAKICE OONHCHBL COCMABISIMb CMECH HEPEUY-
HbIX U PAOUOSEHHBIX 2A308, COOMHOULEHUE MEXHCOY KOMOPLIMU USMEHSEMCS
80 8pemeny U3-3a padUOAKMUBHBIX NPOYecco8 U Oezazayuu manmuu’ (TaM
xe, ¢.47). B 0cafouHO¥ ToJILIE TOXKe MAET aKTHBHOE 06pa3oBaHHe ra3oB U UX
MUIpalus B BepTUKAIbHOM HaNpaBlE€HUH K HOBEPXHOCTH 3eMnH. JuacHo-
CIMUKQ CMEULAHHBIX 2A308 Ype36bivalino crodcHa. Cnedyem ucxooums u3 mozo,
Ymo 6 N06OL MOMEHM NPOULIOZO U 8 HACMOAUfee 8DEMSL COOePICaHUe U30MO-
106 U UX OMHOULEHUA He PABHOBECHBI U MEHAIOMCS 60 6DEMEHU C UIMEHEHUEM
MEepMOOUHAMULECKUX YCTIOBUIL.

Ha HeonHO3HAYHOCTD 3aK/IIOUEHH O reHesuce YB, nomyyaemeix Ha oc-
HOBaHHWH M3YUYEHHs COOTHOLICHHUs HM30TOIOB, ykaswiBaeT JD.M. Ilpaconos B
NpPUBEICHHOM Bblille padoTe, a Takxke nocienyromux [69, 70].

[Hupokuii aMana3oH U3MEHEHUsI U30TOMHOIO COCTaBa yrilepoaa yCTaHOB-
JeH 11 kapboHATOB NOABOJAHBIX IPsI3eBbiX ByJkaHOB YepHoro mops. 3xech
3HaueHus 0"*C MeHnstoTcs ot -43,3 10 -10,5%o, aBropsi (BKio4as 3.M. Ipa-
conora [69]) He MOTYT OAHO3HAYHO MHTEPIPETHPOBATh 3TOT (GAKT U NPHBOAAT
“BPEMEHHOE” €ro oObsICHEHUE. AHAJIOTHYHAA CUTyaUUsl CKJIaAbIBaeTCs A
TPUPOJHBIX KapOOHATHBIX TPYO B paiioHax NMOABOAHOI pa3rpy3KkH (GoUI0B B
Kagucckom 3anuBe Atnantudeckoro okeaHa [70]. U sgeck Tak xke oObsicHe-
HHE HOCHUT NpeaNoNoKUTENbHbIH XapakTep.

M.B. Poakuna B cBoeii pabote [72] ocniapuBaet BbiBog 3.M. [1pacosniosa
0 MpeHeOPex MO MaJIOM BKJIA[le MAHTHIHBIX ra30B MO NAHHBIM M3yYeHHS
M30TOIHOIC COCTaBa yIIEPOAa U I'efus U BhIAENIET ABa BUAA NOrPeuIHOCTEH.

Ilepeas nozpewrocme cBs3aHa ¢ BLIGOPOM XapaKTEPHBIX 3HAYEHUH COOT-
HOILEHHUI (OrPELIHOCTh, KaK B CTOPOHY 3aBbILIEHHs, TaK H B CTOPOHY 3aHH-~
JKEHHUSA).

OG6br4Ho Ucnonk3yercs otnowenue CH,"He=10°, xapaktepHoe ans BbI-
COKOTEMIEpaTypHbIX ()yMapoNbHBIX M BYJKAHUYECKMX Ta30B, M Jaxe “Iis
Hanbosiee 0OOTrallieHHbIX MaHTHITHOM KOMIOHEeHTOl MecTtopoxaeHuii Tuxo-
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OKEaHCKOro KoJjiblia Mojly4aeM BEJIMYUHY BKJIaJla MaHTHiiHBIX YB He Gonee
0,1-0,5%” [72, c.131]. B Hu3KOTEMIIEPATYPHEBIX 30HaX (aMarMaTHieckue 06-
JIACTH) CUTyallUs HHasl.

Tak, B TeLIOBOM Gacceiine OkMHaBa XapaKTepHas BEMYHHA OTHOLUEHUS
CH,/*He 6mu3ka k 10° 1, Kak nIpaBuUJIo, MeHblle 3HaYeHUs oTHoLeHus *He/*He,
XapakTepeH Takke Oonee nerkuii cocras yrepoaa. Kpome Toro, no reonoru-
4YEeCKHMM JITaHHBIM HET OCHOBaHMH nonarath o0oraluieHue 3THX ra3oB ra30Bbl-
MM KOMITOHEHTaMU OCal04HEIX nopod. C yaaneHueM oT ByJKaHMYeckoi 06-
nacty otHowenue *He/*He ymeHbliaeTcs. OMHOBPEMEHHO YMEHBLIAKOTCS KOH-
LEHTPALKMH M yTAXKENIETCs N30TONHbIA coctaB CO,, pacTeT OTHOCHTENIbHAs
xoHuenrpauus H, u CH,. Ananornunas cutyauus Habmonaercs B Kanudop-
HHH, Ille OTHOILEHHE KoHLeHTpaimii CH 4/3He ellle BbILIE U COCTARISET OKOJIO
10'%, a Taxoke HabnIOaeTCs MOBBILIEHHOE COOTHOILIEHHE H30TOMNOB renus. B
3TOM paiiOHe HECOMHEHHO 00OTaleHHe METaHOM OCaIOYHbIX MOPOJ.

Bmopas nozpewunocmy cBs3aHa “c Hey4eTOM TI0TOKA Cy 6y LEPOBAHHOTO
BELIECTBA, NPETNONOKHUTENBHO NIOCTYHAIOILETO U3 30H CYGAYKLMH B MAHTHIO
TBUIOBBIX 06MacTeit” [72, ¢.132]. 3T NOTOKM MOTYT GBIThH ABOWHOIO reHe3u-
ca: MaHTHIHOTO M GHONEHHOTO, YTO HEU30EXKHO MPHUBOAUT K 3aHKEHHIO MaH-
THHHOI1 cocTapnAIOLIEH.

B KOHTMHEHTaNLHO# KOpe MO AaHHBIM NETPOJOrHYECKUX MCCIIEI0BAHHIA
SMU30AMYECKH (KBa3UTIEPHOAMYECKH) BOSHHKAET BOCCTaHOBJIEHHE (IIOHIA 13
30H CyOIyKLMH, YTO NPHBOAUT K (GOPMUPOBAHHIO BITIOHIHOTO pexuMa. DTo
TIOATBEPKAACTCS pe3yAETaTaMi MOIEIMPOBAHNS 3TOTO MPOLIECCA H JaHHBIMH
ceiicMoToMorpaduu. BMecTe ¢ TeM HMEIOTCS 10Ka3aTeNbCTRA CYILECTBEHHO-
To BKJIa/la MaHTHIHBIX ra30B B pOpMHUpOBaHie MecTopoxkaeHui YB: Bo-nep-
BBIX — U30TONUs CONYTCTBYIOLINX koMnoHeHTOB (Nd, Pb, Sr) B 6onbiinHCTBE
mecTopoxaennit ObiBuiero CCCP u Kuras noarepxiaer MX KOpoBOe Wi
MaHTHIHOE TIPOUCXOXEHHE; BO-BTOPEIX — BLICOKKE 3HaueHus *He/*He cau-
JETeNbCTBYIOT 06 WX MaHTUHHOM reHesuce. [ MECTOpOXAEHUH, NpUypo-
YEHHbIX K aKTHBHBIM I'DaHHULIAM MJIMT, 3TO COOTHOIIIEHHE NOBLILIEHO. TeM He
MEHEE 3TO MOBBILICHAE HE3HAYMTENBHO, YTO HHTEPIIPETUPYETCS HE B MOJIb3Y
y4acTusi MAaHTHAHBIX QIIIOUAOB B (POPMHUPOBAHHH MeCTOpOXAEHHH VB,

o yrBepxnennio M.B. PonkuHoi, HHTepec NPeACTaBsET He TONLKO CPeji-
Hssl BEIMYHHA 3TOrO COOTHOIUEHHUS, HO M XapaKTep BapHaluii H30TOMOB Jyis
6:m3K0 pacnonoxeHHbIX MecTopoxkaeHHii. Ha npumepe Mectopoxaenuii Ka-
nugoprun, 3ananHoii Cubupu u paitona Green Tuff (SInonus) nokazaxo, uTo
NpHU 3HAYUTENLHOM pa3bpoce TOYEK AN KaX0To paiioHa HabII0naeTCs BbICO-
kas Koppensuus (Beire 99%) BenuuuH otHouieHus He/*He u nu3otomHoro
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coctaBa YB. Kpome Toro, asMnupuueckue nmpsmble s otHomeHui 1gCHe/
“He)/"*C nns Bcex paiioHoB cyOnapaiienshsl. Poct *He/*He npuBoauT K yTs-
KEJICHUIO H30TOMHOI0 cocTaBa MeTaHa (10 20—30%), 4T0 COOTBETCTBYET yBe-
JUYCHUIO BKJIaZia MaHTHHHON cocrtamnstouledd. [1peacraieHHas Ha pUCyH-
Kax B pabore [72] 3akOHOMepHOCTh U3MeHeHUs oTHowenus Ig(*He/*He)/C,
10 MHEHHIO aBTOPA, HE ABJIIeTCs YHHBEPCaIbHOM. Hanpumep, OHa He BBINOJI-
HACTCA [UIs LEHTPaNbHBIX YacTeli AMepukH, wupotHoro [1puo6es. [Tpuse-
JAEHHbIC IaHHEBIE CBUAETEJbCTBYIOT O 3HAYHTEIbHOM 000ralieHHH KOHTHHEH-
TaJlbHBIX OKPAaWH PELMKINPOBAHHBIM (IIIOUAOM U CTUPAHUH MAHTHUIHBIX H30-
TOIHBIX METOK CO BPEMEHEM BBEPX IO pa3pesy.

B xauecTBe apryMeHTOB B I0JIb3y HEOPraHUYECKOro MPOUCXoxkaeHUs YB
B pabore B.A. Kpatouikuna [50] npuBoauTtes undopMauus o conepxanuu 6°C
B Pa3/INUHbIX NPUPOAHBIX 0ObekTax (Tabi. 3).

Tabauya 3
Coneprxanne 8°C (%o) B npupoaHbix 06beKTax
O6beKT Conepxanne 8°C, %o
IIpuponusle HedTH ot -20 1o -30
IonyrHblii HedTsHOU ra3 ot 30 mo -55
[lpupoaHniii ras ot 20 1o -62
MertaH OT hepMEHTATUBHOrO OPOXKEHUS oT 62
B )KEJIYJKE KHUBOTHBIX
Mopckue MeTaHOTHApaThl o1 36,1 no 94
Dumep-Tponesas HedTh ot 14 no -65
I'padut xoHApOHIOB -20
KeporeH yriucTeix METEOPHUTOB ot 17 no -27
Hekap6oHatHslii yryiepoa yastpaMaguToB 1
NIEPBUYHBIX (QIIOUIHBIX BKIIIOUCHHH ot 22 10 -29
MaHTUHHbIX MEPHIOTUTOBBIX KCCHOJIMTOB
HpuponHbie ammassl o1 0,5 10-33
CoBpemMeHHas MOpckas 6UOTa TPOTIMKOB U ot 8 o -34
YMEPEHHBIX HIMPOT

PaznuuHble conepxaHne U30TONOB yrepoaa CBUAETENBCTBYIOT O “Heo-
AWHAKOBOM HE(TEHACHIIEHNUH KOPbl 1 MAHTHM MO MIOILA/IH, Pa3pesy U HalH-
YUU TaM I'MTAHTCKUX OJWHAPHBIX WM KJACTEPHBIX OYaroB eCTECTBEHHOIO
HEOMOTHYECKOr0 CHHTe3a He(pTH B MPUPOIHOro rasa” [50].

BHOreHHBIM NPH3HAKOM MPOUCXOXKJEHHE HEQTU CUMTAETCS U3OTOMHbIH
coctas yrnepoza ¢ 8°C -25 — -28%o. Panee conepxaHme 3TOro H30TONa MaH-
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TUIHHOTO NPOUCXOXKAEHUS (B HACTHOCTH B aJIMa3ax) CYMTAIOCH 3HAYHTENIBHO
Bhiie — 83C -2 — -7,2%o. OmHAaKo B HACTOSIIEE BpeMsl OOHAPYKEHbI alIMa3sbl C
813C -33%o0 U MeHbILE, Mm.e. OUANA3OH MAHMUUHO20 y2nepooa 3HAYUMENbHO
DACUUPUNCS, 6 C6A3U C HeM OOHOSHAYHOCMb BUOLEHHO20 NPOUCXONCOCHUS
yenepooa 6 He@pmanbIx U 2A308bIX MECHIOPONICOCHUAX Bbi3bl6ACN ONPeOesieH-
note comnenus. OGpa3oBaHue MeCTOPOXKACHHH Y B, HECOMHEHHO, COTIPOBOXK-~
JaeMoe TpoLleccaMy MX MpeoGpasoBaHus, MATPALMK W MaccoOMeHa NPUBO-
JIUT K U3MEHEHHIO M30TOIHOIO COCTABa YIepoa, KOTOphlil H3HaYalbHO MO-
JKeT ObITh MPOAYKTOM Kak GHOre€HHOro, Tak ¥ a0MOT€HHOrO HPOUCXOXKICHHS
[53]. B ar0ii paboTe TaKxe Moka3aHo, YTO NpH OKUCIUTEIBHOM IrHApaTOAUCTI-
PONOPLIMOHUPOBAHKH MOJIKYIVIEPOAHBIX BELIECTB U3-3a Pa3InyMsl cxopocren
3/IEMEHTAPHEIX MPOLIECCOB pa3pblBa CBA3EH B CHCTEME pasiUiHbIX coueTaHu’
12C-13C, 12C—H, *C-H u obpaszopanus CO,, conepxaliero npenMyeCTBEHHO
C, popmupyrorcs Y B-MoneKyibl, 000railieHHbIE JISTKUM H30TOTIOM yIepoaa.

o nanusiM M.U. Kyuepa [56], conepxanne u u3MeHeHue usorona C
3aBHCHUT OT HOBeHILeH TEKTOHOMAarMaru4eckoif akTHBHOCTH (B TOM YHCIIE U3-
MEPEHHO! HHCTPYMEHTaJbHBIMH METOJAMH), KOTZa OTAC/IbHBIM y4acTKaM
cooTBeTCTBYeT Gonee obserueHnbii coctas yriaepona (10 -20 — -21%o), a ero
yTskenerue (10 -8 — -10%o) HabnrofaeTcs Ha yuacTkax co CHHXKEHHEM OTHO-
CHTEJIbHOM aKTHBHOCTH. B nepBoM city4ae paGoraeT Gonee riryOMHHBIA o4ar
MarMaTHuecKoi aKTHBHOCTH, BO BTOPOM — MPHIIOBEPXHOCTHBIA, Ha CTaAUN
3aTyXaHWsl MarMaTH4eCKoi aKTHBHOCTH.

[To MHeHuto B.A. KpuBolues “BeAyluM NpoueccoM o6pasoBaHHs BCEro
crekTpa YB-coenunenuii HeTH U Tasa ABISETCS BBICOKOTEMIIEPaTyPHBIH
MUHEpAIbHbIH CHHTE3, 00eCcneuMBaroIMi TePMOAHHAMHYECKH PABHOMEPHOE
pacnpe/iefieHye N30TONOB YIIeposia BO BCEX KOMMNOHeHTax YB-cucrem. Imy-
GUHHBIE WCTOYHHKH BBICTYNAIOT KaK NeHepaTopbl BOJIHOBOH HanpaBleHHOH
SBOJIIOLIMM TIpOLiecCOB cuHTe3a YB” [51]. MccenoBaHUAMHI H30TOMHOrO CO-
CTaBa yriepoja B TasoBO-KHAKHX BKJIOYEHHsX (ras, HedTb, GHTyMOHUbI)
YCTaHOBJIEHO HE U3BECTHOE PaHEE ABJIEHHE KBAHTOBOTO Paclpe/iesieHus n3o-
tornoro casura §C. ITocTyuienye IyOUHHOTO Y B-BelecTBa ABNAECTCA HM-
nyabcHbIM. Oco6eHHOCTH ero (ha3oBOro COCTOAHH, IUNPOKUH CIIEKTP HH3K-
KO-XHMHYECKHNX NOKa3aTesei i CBOUCTB OTpaXaeT HECKOJIbKO LINKIIOB MUTpa-
MM BO BPEMEHHM. DTO TaKKe HAaXOIUT MOATBEPXKIEHHE B paboTax aBTOPOB
[21, 22, 23].

Kak ysxe 0TMe4anoch, OXHMM H3 apryMEHTOB B I10J1b3y OPraHHYeCKOiH Te-
OpMH NPOUCXOKJEHNA HEYTH U POPMUPOBAHHUS MecCTOpoXKAeHuH VB sBnger-
4 COOTHOLIEH!E H30TonoB rejind *He/*He 11s pasiiiHBIX Ne0JOMHYECKUX Cpejl
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(cM. Tabn. 2). [aBHBIM MPH 3TOM ABJIAETCHA OTIMYME M3OTONMHOIO COCTABA
MaHTHIHOIO M OCaJoYyHOro reius (Mopoil Ha TpH NOPAAKa). ITO YTBEPXK-
JleHHe OMPOBEpraercs pe3ylbTaTaMyd MCCIENO0BaHHH 3TONO COOTHOLIEHUS B
npezenax Koasckoro m-osa, rjie B MHTPY3UBHBIX YJIBTPROCHOBHBIX ITOpOAax
cootHowenue *He/*He MeHsieTcs B 04eHb WUpOKKX npefenax (or 1-2-107* xo
3,3-107) [61].

B MarMatH4ecKkHUX MOPOAax CTOJb BBICOKME 3HAUEHHs 3TOr0 COOTHOILE-
HHA paHee oOHapyKeHs! He ObUTH. ABTOPBI CIPAaBEUIMBO YTBEPXKIAIOT, YTO B
HacTosllee BpeMS OTCYTCTBYIOT OIHO3HAYHbIE METKH, BUACTENBCTBYIOLIHE O
TOM MJIM HHOM T'€HEe3HCe U30TOMNOB I'eJiUsl, TAK KAK COBPEMEHHBIH COCTAB U30-
TOIOB ABJISAETCS MPOAYKTOM MHOTUX NMPOLECCOB: CTENEHb Aera3alyy paciiia-
BOB, Colep KaHWe PagMOaKTHBHBIX MUHEPANOB U JUIUTEJLHOCTb HX pacnaza,
KOHLIEHTPALMS MUTPHPYIOLIMX U30TONOB M HX MOTEPH, COXPAHHOCTH U30TO-
T0B, AJTUTENBHOCTE H HHTEHCUBHOCTH [I0CTMarMaTu4ecKUXx IPOLIECCOB U MHO-
roe Jipyroe.

DTO NOATBEpXkAAETCA pe3yibTaTaMK U3ydEeHHs H30TONOB YITIEpOAa Ha ce-
pepe 3anagnoit Cubupu [12, 13]. Ocoboe BHHUMaHKe NPH 3TOM OTBOAUIIOCH
FIOMCKY TIPUYHH, IPHBOAALINX K U3MeHeHHI0 8°C cBOOOJHBIX ra3oB IO IO~
magu U paspesy. Ha ruranrckoii HapeiMcko-MeaBsexxbel ra3zoBoil 3a1€xu ¢
cesepa Ha 1T BenruuHa §'°C Bo3pacTaeT COOTBETCTBEHHO ¢ -52,9%o 10 -40,8%o,
a B npejienax YpeHroickol 3anexu BHU3 10 paspe3sy 8°C MeHsercs ¢ -43,6 —
-44,8%o (ybuna 1104—1150 m) no 42,6%o (rny6una 30 m). o paspe3sy raso-
BBIX MECTOPOXKAEHUN SIManbckoi HedTerasoHocHoit obnactu (HI'O) 83C
(B %0) MeHsETCS CleqyIOLUIMM 00pa3oM B OTJIOKEHUSIX Pa3aMyHOro Bo3pacra:
BajlaHkuHa — -32,4; anra — -40; anbba — -39,2; ceHomaHa — -47,6; B BepxHe#
4acTH paspesa (ry6uHa 15-150 M) B MHOroneTHeMep3nbix nopoza (K,m-b —
Q) oTa BenuuuHa cocrasiser -70,4 —-76,8. Ha ocHOBe 3TOro BEIAEIEHO JBa
THIIA pa3pe3a: B IEPBOM HaOIIOAAeTCs 3aKOHOMEPHOE Y TSKEJIEHHE M30TONOB
yIepoia — MUTPALHOHHEI N'eHETHUECKUH THII; BO BTOPOM — OTHOCHTEJIBHO
nocTosiHHOE conepxanuee 0'°C — cunrenerndyeckuii tan. [lepBolit THII pas-
pe3a yCTaHABIMBAETCA Ha MHOTHX ra30BBIX MECTOPOXAEHHSIX U JPYTHUX pe-
T'OHOB.

Taxum obpazom, cyugecmeyrouux 8 Hacmosujee 8pems OAHHbIX ABHO He-
00CmMamo4ro OJisl OOHOZHAYHO2O Peulerusl Bonpoca O OONAX U3OMON0E pa3-
JIUYHBIX 2a308 PA3HO20 2€HE3UCA, U NO SMOU NPULUHE NPENCOCEPEMEHHO 20~
gopums 0 mopoicecmee 0CA0OYHO-MUSPAYUOHHOU MEOPUU NPOUCXOHNCOCHUAL
Heghmu u opmuposanus mecmopodicoenuil YB na ocnose coomunourenus
U30MON08 2a308.
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2.3. Munepa/abHasi (HeOPraHHYECKast) TeOpHs

Teopusi OCHOBaHa Ha PETMCTPUPYEMBIX IIMPOKHX MPOLECCax Aerasanui
3eMJIM M BO3MOXKHOCTH cuHTe3a VB B 1ab0paTOpHEBIX YCIOBUAX NyTEM KaTa-
NH3a TIPY Pa3MYHBIX JABJICHASX, TEMIEpaTypax M KaTanu3aTopax — XHMH-
yeckas OCHOBA MUHEPAJIbHOH TEOpUM. ITa TEOPHs BIEPBbIE BOSHHKIIA B Poc-
cuu B pesyinsrare pabot JI.W. Menneneesa (kapOounHas TUII0TE3a), BIEPBHIE
CHHTe3MpoOBaBiero HegTh B n1abOpaTOpHH, ¥ MHOTOUMCICHHBIX pabort
I1.H. KponoTkiHa 1 ero nocienosarenei.

B noarsepxaeHUe MUHEPaLHON TEOPUH IPUBOAST CICAYyIOLINe ¢dakThbl:

1. Hannuue Hedtu B OTIOKEHAAX QyHIaMEHTa WM CIICAbI IPUCY TCTBHSA
VB B KPUCTAUIMYECKUX, METAMOPQUYECKUX, METACAMOTHIECKHX 1 U3BEP-
JKEeHHBIX IOpOAaX.

2. Haymuue VB B m1yGOKOBOIHBIX CyGaKBalbHbIX IHAPOTEPMAX CPEAH-
HbIX ¥ OKPaMHHBIX XpeOTOB OKEAHOB M MOpeH.

3. CuHTe3 mupoKoro criektpa ¥YB B naboparopui.

4. Cpa3b ¢ IyOMHHBIMH pa3jioMaMH, ABJISIOIMMHCS My TAMU cybBepTH-
KaTbHOW MMIpPaliH (QIIOUI0B, Fa30BbIM U IPA3EBBIM BYJIKaHM3MOM, obecne-
YYBAIOLIKM NyTH CyOBEPTHKAJILHOTO BOCXOASIETO AIBUKEHHS.

5. Hainuie aHOMANbHO BBICOKHX TLIACTOBBIX AABJIECHMA B PaslIMYHBIX
qacTAX 0CAAOYHBIX OTHOKEHHIH.

6. C mo3unuii 061IMX 3aKOHOB Pa3BUTHS 3eMIM OOBICHSET NIPUCYTCTBHE
B METEOPHTAX YIIEPOAHCTHIX COEJMHEHUA U Ia30BOXMKHX BKJIFOUEHHUH B
MHHepajax ¥ KpUCTAJUIHYECKUX NOpoAax.

[NaneoruapoTepMalibHas AeATENbHOCTh GUKCHPYETCs B ra30BOXUIKUX
BIJTIOYEHUSX B MUHEpANaX U Opoax pasuyHoro resesuca. I1o pesynsraram
n3yueHus QUIOHAHBIX BKJIIOYEHUH B MHUHEpajnaX HWIbHBIX, Metamopduue-
CKHX M MArMaTHYeCKMX IOPOJ] YCTAHOBJIEHO [66], 4TO 3TH BKIIIOUEHHS HE MOTIIH
06pa3oBaThes 6€3 NOCTyIeHU (IIFOHAO0B MAHTHHHONO NIPOUCXOXKACHHS. Ha
OCHOBAaHUM U3ydeHus okono 100 aHaNH30B ra3oBoi ¢a3bl M3 aJIMa30OB U rpa-
HATOB OCHOBHBIX 1 YJIbTPAaOCHOBHBIX KCEHOJIHTOB B KeMOEPIMTOBBIX TPYOKax
BbIAEJIEHO JIBE TPYyMIbl QIOUAHBIX BKIIOYEHHH: 1) HO-N,-CO- CH, -
CH,-CH,-CH;?2)CO, - N,-CO-CH,-CH,-CH, - C,H,. [lns
anMa30B, 06pa3oBaBILMXCA Ha yOHHAX OKONO 400 xM HZ/HZO paBHO 4,2, a
Ha m1y0uHax okoio 120 KM 3TO COOTHOLIEHNE PaBHO 0,03. B MuHepanax “co-
XPaHAOTCS PETUKTHI ((DIIOMIHBIX) BKITIOYEHHH ¢ BBICOKO#, TPOMEXY TOUHOM
W HH3KO# TJIOTHOCTHIO”, YTO OTPAKAET “METaMOPPUUECKYI0” IBOIIOLHUIO.
®dmrouaHbie BKIIOUCHHUS ““3aXBaThiBAIOTCA PacTylIMMH MHHEpajlaMH Ha pas-
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HBIX YPOBHSIX 3€MHOif KOpbl 10 Mepe NOoXbeMa M OCThiBaHUs nopox” [66].
B npucytctue CO, Boinactonut (CaSi,O,) npeoGpasyercs B kanbuut (CaCO,)
u kBapl| (SiO,). Oproknas (KAISi,O,) 1 pomOuyeckuii NMPOKCEH B NPHCYT-
cTBUM BoAbl npeobpasytores B Guorut (K(Fe, Mg),AlSi,O, (OH),) n xBapu
(Si0,).

Taxum 06pazom, GuIOUOHbLE COCMA8 MAZMbL, MUZpUpylowetl K 3eMHOU
noGepxHOCmU, 6KIIOYAEM COEOUHEHUA Y2nepooa u 6000pood, Komopbeie, no-
naoas 6 0CaOOUHbLI YeXoN U BCMYNAsl, BOMOICHO, 8 CIONCHbLE PeaKyul ¢ opea-
HUYECKUM BeuLecmeom BUO2EHHO20 NPOUCXONCOeHUA, U 0Opasyiom 3anedxcu
Hegmu. 3anexcu yeneeo00po0os Mo2ym GopmMupoeamoCs 60 6cex IUMON02U-
YECKUX MUNAX OMIONCEHUN, BKIIOYA KDUCMANIUYECKUE.

BMecte ¢ TeM mopojibl TpH MeTamopdu3Me MOTYT BBIIEATE BOAY H yTIe-
KHcabii ras. HanpuMep, “B cpeiHeTEMIEPATY PHBIX METAle/IUTaX NPOTEKAOT
creayiomye peakuun” [66]:

KALSi,0,,(OH), + 28i0, + CaCO, =KALO, + CaAlSi,0,,+CO,+H,0

umi 2Ca,AlLSi 0, (OH) + 4 CO, =3CaAlSi, 0, + 4CaCO, + H,0

B psaje ciayyaeB BKJIIOYEHMS MPEACTaBISIOT COOOM packpHCTasanu3o-
BaHHYIO pally, 4T0 HeBO3MOXHO Oe3 npucyTcTBus NaCl B MUrpupyHOIIuX pa-
CTBOpAx.

Mo muenunto A.A. Kuuka [68], 1oBeHHIIbHBIE pacTBOPHI (BKIO4Yas YB)
cojepxarcs B nopogax ¢yHAaMeHTa B MHKPOCKONUYECKUX KOJHYECTBAX B
HOJIOCTAX KPUCTAIUIOB.

B TeKTOHMYECKH NMOJBHKHBIX 30HaX (10 BCEX MX JUIMHE U LIHPUHE) 00beM
FOpPHBIX TIOPOJI COCTABNIACT ThICAYM KyOHUECKUX KMIOMETPOB, U TIPHU MX 1€pe-
paboTKe BBICBOGOMKAAOTCS KKOJIOCCATIBHBIE 00bEMBI (IIIOUHbIX BKIIOYEHUH.
BOJIbIIMM KOJIMYECTBOM BOJbl B BAJIOBOM COCTaBe TOPHBIX MOPOJ MOTYT ObITh
0OBACHEHBI THAPOXMMHYECKHE AHOMAIINU B BHJIE OTIPECHEHHbIX BOJ, 0bnaza-
[OLIMe CIeHUdUUECKUM U30TOMHBIM COCTaBOM. JIMHAMHUKA JBYKEHHS (ITioH-
JIOB TO Pa3JIOMHBIM 30HaM CIIOXHA, H GOpPMUpOBaHHE 3anexell Heobsa3areb-
HO JIOJDKHO OCYILIECTBJISTHCA B IEPBOM OT KPOBJIH (PyHJaMeHTa KOJUIEKTOPE, a
(opMHIpyeTCs B KO/LIEKTOPaX, 00IaJalo X Ty YLIMMH EMKOCTHBIMU 1 (iib-
TPalOHHBIMU CBOHCTBAMH. DTHM MOXHO OOBACHHTb OTCYTCTBHE 3allexeH
(TONBKO MX CIEBI) B HU3aX 0CAJ0YHOIO YexJ1a He()TerasoHOCHbIX 6acCceHOB.
3HaKonepeMeHHbie kKoNieGaHUs TeKTORHYECKUX HaNPsDKEHUHA ONpeelIsIoT Me -
JieHHOE BEKOBOE JIBMKeHHUe (uilouIoB Ha Oonee BBICOKUE YPOBHH, YTO COOT-
BETCTBYET PEXUMY “XOJOAHOW™ Jerasaluu. TakuMm obOpasoM, aeduonausa-
U5 HeJlp “ABNAETCS NPSMBIM Cl1eCTBHEM CTETIEHH TEKTOHHYECKOH aKTHBHO-
cTH perdoHa”» [68, ¢.232].
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BxmoueHns YB B IepuI0TUTOBBIX KCEHOHUTaX ((pparMeHTsl BepXHeH MaH-
iU 3emin), GasanbTax, rpaHuTax, OQHONMTaX M yNbTpabU3UTaxX B pasind-
HbIX paiioHax Mupa (ABCTpanus, AHTapKTHAA, 3umbabse, Unaonesus, Uta-
nus, Kanaga, Kunp, Kurait, Poccus, IToptyranus, CIIA, Typuus, ®ununmnu-
Hbl, SIOHMS ¥ 1p.), COAEpKaT H-aJIKaHbl C]-C x C,,-C,, umm CI-C o C, 4-C33, a
Taxoke n3onpensl C -C, (IpucTaH, ¢apHesaH, GUTaH ¥ 1p.), UX KOHLEHTpa-
umu u3mensiorest ot 0,1 1o 500 /1, a n3otonos 8°°C ot -20 1o -28,9%o. Bce
3TH NIOPOZIBI 06pa30BaTKCh Ha NTy6uHax 300400 kM npu TeMriepaTypax 1000—
1200°C u paenenuu 10 3—4 I'Tla. [lepBuuHnbie BKIIOUEHH BONOPOAA, BOABI,
yriekucnoro rasa, CO u VB ¢ koHuentpauuei 10 30-35 r/T oOHapy>XeHb! B
npUpoaHBIX anmasax Asun, Adpuku, CesepHoit 1 KOxHoM Amepuku. B kum-
GepiuTax TaKke o6HapyxkeHbl YB 1 HedTh B komyecTse 11 54-7087 r/1. Kum-
GepuTHI M anmasbl ¢ cofepxantem §6°C ot -0,5 1o -31,9%o 06pa3zoBanCh Ha
miy6GuHax 110 400-500 kM npy TeMIepaType HE HUXE 1100-1250°C u naene-
uun 1o 4-5 I'Tla. Bece 3T0 CBHETENBCTBYET O BO3MOXKHOCTHU CYLICCTBOBAHKA
He()TH ¥ raza Ha G6o/IBIIKMX ITyOMHAX NPH BHICOKHX TEMIEPATypax U NABICHU-
X, r7e GUOTeHHBIH MaTepuan oTcyTcTByeT [50].

Jlerasauus 3eMiH, CONPOBOXAAIOMAACT BEPTHKAILHOA MHIpalHen,
yctadosieHa B MHorux HI'B. IlpuBeneM HEkoTOpbIE Haubonee “cexxue”
TIPUMEDBIL.

C ocaj(04HO-MHIPALMOHHBIX O3ULUA O IPOUCXOKIEHHH HETH TPYIHO
06bACHUT AU dEPEHINALMIO NPOMBILIIEHHBIX MECTOPOXKACHHHA ¥ B pasiuy-
HOTO cOCTaBa ¥ (ha30BOr0 COCTOSHUS B NpocTpaHcTBe. [IpumMepom Mory ciry-
KUTb JIHENPOBCKO-IIpUNIATCKUH aBIaKOTeH, B IpeieNlax KOTOPOro BhIACIACT-
ca TpunsTckas MpeUMyIIeCTBEHHO He(TEHOCHasA MPOBUHLAS (30 MecTOpOX-
nenuit Hedyty) u Juenposcko-JJoHenkas HedTerasoHoCHas NPOBUHLIUS (6onee
200 mecTopoxaeHuii HedH U rasa) [27]. HedrenoctHocts lIpunsrckoro
nporu6a HeBO3MOXKHO OGBACHUTD € O3ULIHA OPraHWIECKOr0 NPOHCXOXKIICHHS
HepTu. OTCyTCTBUE Ta3oBbIX 3ajiexkel MPH HaMYMH CONEHOCHBIX OTIOXKE-
HUiA, NPENATCTBYIOIUX BEPTUKAILHON MUIDALMK, HE HAXOIMUT OOBIACHEHHS.
B {uenpoecko-JloHelko# MpOBUHIMH NPOMbILILIEHHAA He(TeHOCHOCTD Mpo-
crexena 10 ry6uHbl 5100 M, a rasoHOCHOCTE 110 6300 M, B e Foro-BoOCTo4-
HO#M 4aCTH paclpoCTPaHeHbl HCKIIOYMTENIBHO MECTOPOXIEHHS ra3a, B CEBC-
po-3ananHoii — U rasosble, 1 HedTsHbIe, Omuxke K [TpunaTckomy mporuby —
ToNBKO HeTaHbIe. MOIHOCTB 0CaJO4YHOTO Yexyia B CEeBEpO-3ana/iHON JacTH
pocTuraet 6-6,5 kM, uto 6ojiee 4yeM JOCTATOYHO JUIA NPOABICHUA Kak I7aB-
HO¥ (ha3bl HedTerasoo6pa3oBaHus, TaK U TONbKO rasa. B aToM pafione mecTo-
poxeHus ¥YB 3xpaHupyroTCs IIMHAMH W aprUJUTATaMH (B OTJIMYME OT COJIE-
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HOCHBIX OTIOXeHUH [IpunaTCKol BIaJuHbI), KOTOpbIE B ONIpeAeneHHON Mepe
MOTYT OBbITh IPOHULIAEMBIMH B Pa3jIHYHbIE FE0JOMMYECKUE FTOXH U CIOCOO-
CTBOBAaTh BEPTHKAIbHOW MHUTpalLlMK rasa.

Taxum 06pa3oM, NOMBITKY YBA3aTh IIaBHbIE CTaauK HedreobpasoBaHus
(rmybunbr 6onee 6 kM u Temneparypst 180-250°C ) u cTaauu KarareHesa c
NPOCTPAaHCTBEHHBIM pacnpe/ie/iecHUeM MecTopoxaeHuid YB He yBeH4Yanmuch
ycnexom. JlarepanbHas Murpauus Ha GoNbLIKE PACCTOAHMS, KOTOpas Mora
OBl CIIOCOOCTBOBATH CKOILIEHHIO MECTOPOXKAEeHUH YB (06bACHEHHS CTOPOH-
HUKOB OPraHH4eCKOTO MPOHCXOXKAEHNS He()TH), B AaHHBIX YCIOBUSX UCKIIIO-
4aercs. bonee BeposTHOE 0OBsCHeHUE ITUM (akTaM (IPOCTPAHCTBEHHOM aud)-
(epeHLMaLUY TI0 TUIOIAAM U pa3pesy MECTOpOXIeHHH YB) MoXHO AaTh ¢
HO3UIHI MRHEPAJIBHOIO (ITyOUHHOIO) CUHTE3a Y B, CBA3aHHOrO ¢ Jerasaly-
eit 3emnn (xonuenuus H.C. be3poaHoro equHCTBE CBA3M PYJHOrO M yIJIEBO-
J0poaHOro (opMUPOBAHUS MECTOPOXKIEHHIT — HadToMeTaToredus) [27].

OCHOBHBIE apryMeHTbI IPOTUB aGOTreHHOTO NPOUCXOXKIAEHUS HEPTH:

1. OTcyTCTBHE B COETMHEHUAX CHHTE3UPOBaHHOM B naGoparopun HedTH
CTPYKTYp, OJIM3KHX K CTPYKTypam OPraHHYeCKUX COEAMHEHHM XKUBBIX Opra-
HHM3MOB.

2. OnTuyeckue cBOiCTBa CMHTE3UPOBAHHON HE(TH OTIMYAIOTCS OT He-
¢ T 6MOreHHOTO NNPOUCXOXKIAECHHS.

PaccMOTpUM 3TH apryMeHTHI B CBETE HOBBIX JAHHBIX.

HckyccTBeHHBIH CHHTE3 YII€BOAOPOIOB

MunepainbHas runoresa BKJIIOYAeT Ba OCHOBHBIX HANpaBIEHHUS: DHIO-
PeHHbII U METacoMaTuyecKuii reHesuc YB, a Taxoke cuates YB B taboparop-
HBIX YCJIOBHSX. JLIs MOATBEPXKAEHHS HCKYCCTBEHHOTO CHHTe3a VB mpuBojsrcs
pe3yneraThl peakuuy @uiuepa—Tporniia, NpoayKTaMi KOTOPOM MOTYT OLITE (B
32BHCHUMOCTH OT TEPMOANHAMHYECKUX YCIIOBUH): H-aJIKaHbl, ofieQUHEL, B He-
3HaYUTENBHBIX KOJIMUECTBAX U30-aJIKaHbl U apoMariyeckue YB, “Hu uzonpu-
HOUJIBI, HU LIMKJIRHBI TAKUM ITyTEM CHHTE3NpOBaHbl He OpuH”. KpoMe TorO,
AJIA IPOTEKaHUs STON peaki{iy HEOOXONNUMBI BbICOKHE TEMIEPATyphbl U HOP-
mHupoBaHHOe cooTHoweHne CO, u H, “4To B NpHPOIHBIX yCIOBUAX BPSLI JIH
HUMEET MECTO B 3aMETHBIX MaclTabax”™ [6].

B mocnennue 30 net uccneropareNiiMu pa3HbIX CTPaH OCYILECTBIIEH O0JIb-
IO 00beM KaTaTUTUYECKOTO (HEOPTraHHYECKOro) cuaTesa YB. B Hauane 3to
Obiu KaranuTHYecKHe cicTeMbl Puepa—Tponwa. B nocneauue 20 net ocy-
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ILECTBIISINCH KaTaluTHYeckue uccaenopanus cuuresa YB u3 CO, CO,u H,
Ha 6MO(YHKLMOHABHBIX KaTaANUTHIECKUX CHCTeMax B IPUCYTCTBUH METal-
nconepxamux (Fe, Ni, Co, Mo u Jp.) KaTalM3aropos, a TAKXKe B METAJLIO-
OKHCHBIX CHCTEMAaX B cMecH ¢ muHamy, SiO,, AL O, u ueonnuramu npu TeM-
neparypax 220-450°C. [Tony4eHHble YB U3MEHSIOTCS OT NPEUMYIIECTBEHHO
MeTaHa Jio cMecH xkuakux YB (C, ) ¢ pasnu4HbIM CONepKaHHeM OJie GHHOB,
H-aJIKaHOB, u3onapaduHOB, apoMaTHYecKUX YB, U Oblu CpPaBHEHBI C IPH-
ponHbIMH YB rasokoHneHcaTrHbIX MecTopoxiaenui [33, 57 u ap.]. o man-
HeIM B.A. KpatomikuHa [50], npofyKToM KaTalWTHYECKOTO CUHTE3a ABJIAIOT-
¢4 HOpMaJTbHbIE M M30MpHHOUAHEIE 1 Apyrue ¥YB (no nanueiM O.K. baxeHo-
BOM, M30NPUHOUBI He OBUTM CHHTE3UPOBAHEI B JIAOOPATOPHBIX YCIOBHAX).
Ipu sTom HedTs comepxut pan C,+, umeer §°C ot -65%0 npu 127°C no
-20%o 1ipu 227°C npu cuntese HedTu u3 H, u CO,, min xe -25 1 -14%o cooT-
BETCTBEHHO NpH cuHTe3e HedTH U3 H, u CO.

Taxum 06pazom, pacuiupenue cCnekmpa UCXOOHbIX KOMHOHEHMO8 U Ka-
MaAU3amMopo8 8 paNUYHLIX MEePMOOUHAMUYECKUX YCTOBUAX NO380sem NO-
Ayyame ece 6oLl pAO CUHMe3UposanHvix Y B, npubnusicarouwuxcs no ceo-
eMy cocmasy K npupOOHbIM.

OnTH4eckue cBoiicTtBa nedreii

OnH¥M U3 BAXKHBIX apryMEHTOB, MPUBOAUMBIX B MOJIb3Y OCaJ0YHO-MHT-
PAIMOHHON TEOPUH MPOUCXOXKAEHUS HE(TH, ABIAETCA HECOOTBETCTBHE OIl-
THYECKHX CBOMCTB CHMHTE3UPOBAaHHOH U mpHpoaHoi HedTH. «OnTuyeckas
aKTUBHOCTb He(Teil, OTpaXkarolnas XHpaJibHyI0 YUCTOTY OHOJIOTHYECKUX CH-
CTEM, OIPaHHYEHHOE KOMUYECTBO H30MepoB YB B HedTn — cneacTeue usbu-
paTeNbHOTO HAKOTJIEHHS MX B XXHBBIX OPraHM3MaX — 3TH CBOHCTBA HE(PTH siB-
nA10TCs 6eCCIOPHBIM CBHETENBCTBOM €€ FeHETHUECKOH CBA3H ¢ GHOTEHHBIM
BerecTBOM. McxoHOe BelecTBO HE()TH HE3aBUCHMO OT HCTOYHHKA YIIepoaa
— 3H/IOTEHHOTO, KOCMHYECKOTO, GHOreHHOT0, B CBOE#! IPEIBICTOPUY 00A3aTE Nb-
HO JIOJDKHO MPOMTH uyepes “HKu3Hb™» [6].

Onrtryeckas akTHBHOCTb HEQ)TH CBsI3aHa C TPUTEPIaHAMH, CTEPAHAMM H
romaHamu Bo ¢ppakiusx npu remneparype 6onee 420-450°C. Oto noareepx-
JaeT GMOTEHHYIO TEOPHIO POMCXOKACHUS He(TH U3 xuBoro BemecTsa. On-
HaKo 3Ta CBA3b HeoueBHIHA. He 00BACHUM NOKa MEXaHH3M MHUIPalM¥ MHUK-
podoCCHIMit M PENUKTOBBIX CTPYKTYP B CKONJIEHUs HEQYTH “B OTHOCHTENb-
HBIX KOJIMYECTBAX M COOTHOLIEHHAX KaK IO MOJIEKYJIApHOM Macce, TaK u Mo
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XMMUYECKOH CTPYKTYpe, 4TO U B paccesHHOM coctosHuu™ (FO.I1. [TukoBckwuii,
1986 r.). OTa reoxuMHuIecKas KOppessLus J0JKHA ObITE 0ObsICHEHa MEXaHH3-
MoM murpauuu. Kakum o6pa3oM “MUrpupyeT TsXKeblii 0CTarok, Coepika-
A OCHOBHYIO MacCy CTEpaHOB, TPUTEPIIAHOB U IOMAHOB”, OMPEALSIIAIOMNX
ONTHYECKHE CBOHCTBA HE()TH, “a TaKKe CMOJIBbI, acGalisTeHbl 1 MUKpO3Jie-
MeHThI"? Kakum 00pa3om coXpaHsOTCS FEOXHMHYECKHE CBOMCTBA MUKPOHEd-
TH Ha IPOTSHKEHUH MHOTMX MHJUTHOHOB JIET HeOOXOMHMBIX IS ITpoliecca Heg-
TeoOpa3oBaHHs, C NOCIEAYIOIIAM UX COXPAHEHHEM B Pa3HYHBIX MeoorH-
YeCKHX YCJIOBHAX, TaKXe HEOAHOKPATHO MEHSIOLIMXCS 3a 3T MHOTHE
MUILTHOHBI 1eT? HedTh, Tak ke Kak U MOopoAbl X BMELIAOILHEe, UCTIBITHIBACT
NOCTOAHHBIE KBa3sHIIEPHOAUYECKUE M3MEHEHUS MO/ BJMSHHEM MHOTHX Ieo-
JIOTMYECKHX NPOLIECCOB, MPEXAE BCEro reoqMHaMU4YeCKHX, TEPMOJMHAMUYe-
CKMX, KaTareHeTHYECKHX U APYTHUX, U TO3TOMY ee puznyeckue i XUMHUYECKUe
CBOWCTBa TaKKe A0JKHBI MEHATHCS BO BpeMeHH. Bo3MoxHO, 110 310l npuyiu-
He B Npefienax OJHOI0 MECTOPOXAEHHS, UCTIBITHIBAIOIIEr0 pa3HoHAlpaBiieH-
HblE BEPTHKAJIbHBIE ABUXKEHUS OT/IE/IbHBIX OJIOKOB (HETOCTOSIHHOE B IIPOCTpaH-
CTBE M0JI€ HaNpsHKEHUH — 30HBI PACTSHKEHUS HITH CXKATHA), MEHAIOTCS MEOXH-
MHYECKHE CBOMCTBAa He()TU U ra3oB [24].

IIpuBeneM pe3ynbTaThl OJHOIO H3 NOCJIEAHUX UCCIIENOBaHUH, TOCBAIEH-
HOIo onTH4YeCKUM cBoiicTBaM Hedreit [71]. FO. L. [TyinkapeB yTBepKaaeT, 4To
ornpeJe/ieHle ONTHIECKUX CBOMCTB HETH JIMIIEHO CMBICIIA, TaK KaKk B ONHOM
H TOM e 00pasLie “MOryT IpUCYTCTBOBATh OHOBPEMEHHO JIEBOBPALIAIOLIHE-
cs, IPaBOBpALIAIOILIKECS Y HEBpALIAIOIHECS HIIM ONTUYECKH HHEPTHBIE KOM-
HOHEHTHI. .. ClocoOHOCTL HeTel BpallaTh MI0CKOCTD MOIAPH3ALUM BIIPABO
BTOpHYHA U 0OYCIIOBJICHA CEJIEKTUBHOMN NepepaboTKoii TeBOBpalIAIOMINXCS
COeIMHEHMI TeMH GaKTepUsAMH, KOTOPbIE XUBYT B HETH U MUTAIOTCA €10, B
TO BpeMs Kak JIEBOBpALIAIOIIHECS KOMIIOHEHTEI He)TU eCTh He YTO HHOE Kak
ocrarku cammx Oaktepuii. OTCIoga cielayeT, YTO NPHCYTCTBHE B HEDTIX
OCTaHKOB TaKMX OakTepuil JIIIaeT reHeTUHYeCKod HWHAOPMATHBHOCTH OHO-
TeHHBIE MApKEPhl B HEQTAX, HACHTUYHbIE €l 110 H30TOITHOMY COCTaBy yrjle-
pona” [71].

IlpuBeneM ellle OHO OKA3aTeIbCTBO, ONMPOBEPraollee OpraHuyeCcKyIo
runoresy ¢popmuposanus HeptH. “C1aboCTh” 0CaJ04HO-MUTPALIHOHHOM “Te-
OpHH” 3aKJIIOYAETCA TAKXKe B CIAEHYIOLIEM: BO-IIEPBbIX, B 1aG0OPaTOPHBIX yC-
JIOBHAX HE JIOKa3aHa BO3MOXKHOCTh NpeoOpa3oBaHus OPraHHUECKMX OCTATKOB
B HE()TAHOE BELIECTBO; BO-BTOPHIX, OTCYTCTBHE B HE(hTeMaTepUHCKUX NOPO-
Jax octaTkoB OB, NonHOCTHIO HE MpeobpazoBaHHBIX B HEQTH (LEUTION03A,
XWTHH, KOCTH U 1p.), U OCTAaTKOB MUKPOHE(DTH UJIH CIEIOB €€ NPUCYTCTBHA
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(dusnueckas HEBO3MOXKHOCTD TMOJIHOTO 3aBEPLIEHHs TIPOLIECCOB MHUIpPalH
MHKpOHe(]TH 6€3 NpHCYTCTBUS CIIEA0B €€ MUIPALK), 8 TAKXKE MECTOPOXKIE-
Huii HedTH M rasa [85].

Taxum obpazom, omcymcmaue OnMu4ecKkol aHU30MmponuL y CUHMe3upo-
BAHHOU HemMu He ABNAEMCS OOCMAMOYHLIMU YCI08UEM OISl MO2O, YMOGblL
coenante 0OHOHAUHBIN 6bIB0O0 O 2eHe3uce Hehmu, Max KaK 60 8PeMeHU on-
muyecku akmugnvie YB-coedunenusn npespawaiomcs 6 unepmHbvle u Ux co-
OMHOWIEHUE 80 8PEMEHU HE OCINAEMCS NOCHOARHBIM, A PACUIUDEHUE CHEKIN-
pa Kamanu3amopog no360sem noay4ame éce bonee wupoKuil Cnekmp CuH-
me3uposeanusix VB.

ITaneo- u coBpeMeHHass THAPOTEpPMaIbHAs JEATENBHOCT CBA3aHa C Ieo-
JUHaMUYECKH aKTUBHbIMU 30Hamu B npegenax HI'B. JlaBHo ycTaHOBJIeHHas
CBA3b HE(QTAHBIX U ra30BbIX MECTOPOXAEHUN C TEKTOHUYECKH aKTHBHBIMH
30HaMH U COBPEMEHHBIMH I€OAMHAMHY€CKUMH MPOLiecCaMy NO3BOJAET KIlac-
cHuUIMPOBaTh TEPPUTOPHH MO ITUM NpPU3HAKAM U BBIAENATH MECTOPOXKAE-
Hus YB reogunamuyeckoro tTuna. B pabore B.®. ['opbauera [14] Ha ocHOBe
TEKTOHMKH AAeTCs UX KIacCU(PUKALUA C OLIEHKOH MePCHEKTHB.

B npenenax mnarGOpMeHHBIX CTPYKTYp HauOONBUIMMH MEPCIEKTHBAMHU
He()Tera3oHOCHOCTH 00J1aJialoT CTPYKTYPhI THIIA aBIAKOTeHOB (NaneopudTsi),
KOTOPBIE XapakTepHU3YIOTCS COKpAlIeHHEM MOLIHOCTH KOpbI, 0OpaTHBIM
peabedoM GyHIAMEHTa, MOLIHBIMU TOJILIAMH O0CaJOYHBIX OPOH, HATUYHEM
JManUpoB, KOTOpPbIE MOTYT 00pa3oBBIBAaTE HECKOJILKO CTalui pudToreHesa,
K2)KJI0if U3 KOTOPBIX COOTBETCTBYET He()Tera30HOCHBIH KOMIUIEKC, reHEpUpY-
1ouMi n akkamynupyromuil YB. B kauectse npumepa npusogutcs Iledopo-
KonBuHCKHIA aBiakoreH ¢ TpeMs cTafusMu pudTorenesa: Oalkanbckuid, ka-
JICIOHCKU# U repuuHCckuil, U Jlonenko-IIpunsrckuii apnakoreH [59].

Pesynsraramu nsyueHus ryouHHoro crpoenus 3anagHoit Cubupu ycra-
HOBJICHBI 30HBI HANIPSYKEHUS U CKATH, a TaKXkKe LIMPOKOE pa3BUTHE HAJIBUTOB
B (pyHAaMeHTe ¥ HU3aX 0CaJI0YHOTO YexJia B rpejiesiax apoTHoro [Tprolss.

Hcxons U3 BBILIEU3II0)KEHHOTO, OY€BHIHBI KDUTEPUH [IOUCKOB MECTOPOXK-
neHuit YB. Ipexe Bcero 3To TEKTOHUYECKH aKTHBHBIE 30HbI, 001acTH, Npu-
nexauye K myOUHHBIM pa3ioMaM, 30Hbl COWIEHEHHUs KPYMHBIX CTPYKTYp
BBICOKOTO MOPsI/IKa U T.11. 3aTeM BbISIBIIEHHE KOJUIEKTOPOB, B KOTOPBIX BO3MOX-
Ha aKTUBHAs OOKOBas MMIpalis OT 30H NIyOMHHBIX pa3/iOMOB, OrpaHUYeH-
HBIX MOKpbILIKaMu. OnpoboBanue He06XOJUMO NPOBOAUTS IO BCEMY paspesy
ocao4Horo Yexna. Ecnu oTpeIThl 3216k YB B BEpXHHX YacTAX pa3pesa, TO
OHH WJIU SABHbIE CIeJbl HX PAaHHEro PUCYTCTBUS HeNpeMeHHo OyayT Haiine-
HBI U B HWXKEJIEXKALUX OTIOKEHUAX.
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B paborax M.B. barnacapoBoii onmuCHIBaIOTCS T€OqMHAMMYECKUE THIIBI
MecTopoxkaenuii [2]. Ha ocHoBaHuYM n3ydeHus reodu3n4eCKHX MoJjieli Ha cTa-
LHUOHAPHBIX reo(U3NYeCKUX NONUIOHAX, a TAKXKE aHalIu3e BCEH reojorude-
ckoif HH(pOpMAaLIMK YCTaHOBIEHO CIIEAYIOLIEE.

Peyuyckuii pasznom (IlIpunsmcxas énaduna) KOHTPONUPYET OCHOBHEIE
MeCTOpOXKAEHH HEQTH, XapaKTepU3yeTCs BEPTHKAIBHOMN 30HOH pa3yILIOTHE-
HHUSL KOPBI M BEpXHEH MaHTHH, a TAaKXXE€ MOBBILICHHBIMH TeMIIEpaTypaMH.
B nipeznenax 3Toro pasioma oCcyecTRISETCA BEPTHKAIbHAS MUTpaLds (IioH-
noB. Murpanus onpeenseT Bapualuio reopu3nuecKux nojei (MarauTHOro,
IrPaBHMETPHUUYECKOTO).

Tepcro-Kacnuidickuii npo2ub KOHTPOIUPYETCH IyOHHHBIMA pa3iOMaMH.
OcHOBHbIE 30HBEI HE(TEHAKOIICHUS, TAK)Xe KOHTPOJIUPYEMBbIE 3THMHU Pa3Jio-
MaMH, XapaKTEepU3yIOTCA 30HaMH PasyIIOTHEHHS U Gonee BBHICOKOM IPOHUIIA-
€MOCTBIO, IOBLIIEHHBIMY TEMITEPATy PaMH, aKTHBHBIMH BEPTHKAIILHEIMU OJ10-
KOBBIMH JIBHXKEHUAMH Pa3jiM4HOro 3HaKka. 30HbI NOBBILIEHHOH TPEUIMHOBATO-
CTH U TIPOHHIIAEMOCTH IIPOABJIAIOTCS [TIaBHBIM 00pa3oM B y3JIaxX NnepecedeHus
Pa3pbIBOB pa3IMYHOI0 IPOCTUPAaHH. AKTHBHAsA COBPEMEHHAs BepTHKaJbHAs
BOCXOAdALIAst pasrpy3ka 3aQMKCHPOBaHa B BUJE TePMAJbHBEIX HCTOYHHMKOB,
uHorza ¢ mieHkor Hedru. Ilporu6 xapakTepusyercs depefOBaHUEM 30H pa-
3YIUIOTHEHMS U CXKaTus, TaK ke kak B [Ipunsarckoii Boagune.

OcHOBHas €MKOCTb KOJJIEKTOPOB, TATOTEIOLINX K pa3jioMaM, Ha 60IbIMX
r1y6MHax CBA3aHa ¢ BTOPHYHOMH MOPHCTOCTHIO, KaBepHAMH M TpeluHaMu. [1o
nepudepuu 3anexen HepTH pa3BUTHI 30HBI BTOPUYHOIM LEMEHTALUH H TIepe-
OTIOKEHHS MHHEPAJILHOTO BEWIECTBA (OKpEMHEHUE, BTOPUYHAA KAIBLIUTH3a-
1M, aHKepUTH3a1Ms, CHACPUTH3ALMS, aHTHAPUTH3ALMA H JIP.), HEPEJIKO JK-
paHUpYIOLIKeE 3aJIEXb H CXOAHBIE C 30HAMH THJIPOTEPMAJIbHOTO METACOMATO-
3a. MecToposkaeHHs He(TH OKOHTYPUBAIOTCS ONPECHEHHBIMH TTOA3EMHBIMU
Boaamu. [locnenuee, no MHEHHIO aBTOPOB HACTOALLEH PaBOTHI, CBA3aHO (aso-
BBIMU NTEPEXOAAMH NIPH U3SMEHEHHH TEPMOJMHAMUYECKHX YCIIOBHIA (CM. BBILLIE).
OTO 06CTOATENBCTBO CBHAETENBCTBYET O MOCTYIUIEHMH BELIECTBA (IIIOMIOB
¥3 IyOMHHBIX Chep U MO3BONAET pacCMaTpPUBaTh He(TEra3soHOCHBIE TEPPHU-
TOPHH B Ka4€CTBE “THAPOTEPMAIBHBIX MOCTBY/JIKAHHYECKUX SMaHaLMil B Xozie
nerasauyu 3eMiIM” Kak B IPOLLIBIE re0jIOrHYeCcKye 3MOXH, TaK M B HacTos1Lee
Bpems [2]. [Tocnenxee, B 4aCTHOCTH, NOATBEPKAACTCS HAXOXKJICHHEM B Maii-
KOTICKOH TOJILUE IIBI0 ¥ 0670MKOB KapOOHATHBIX ITOPO/] MEJIOBOTO BO3pacTa B
Tepcko-KacnuiickoM nporuGe. OTa ToLIAa NPONHTaHa BBICOKOHANIOPHBIMH (IIFO-
MaMH, 06pasyolMMK NIMHUCThIE AHanupbl. Bocxonsiuue Gmonab pasinu-
YaKOTCA XUMHUYECKUM COCTABOM, TEMIIEPATypOi, 1aBJICHHEM, BpEMEHHOM IH-
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HaMHMKOH M COMPOBOXIAIOTCS T'€OJMHAMHYECKUMH MPOLIECCAMH pa3IHYHOM
MHTEHCHUBHOCTH.

PaccmarpuBaercs JBa THNa MectopoxkaeHuit YB [2]: ¢ “akTHBHBIMH H
HU3KUMH QIIOUJOAMHAMUYECKUMHU MapaMeTpaMu” (B 3aBUCUMOCTH OT aKTUB-
HOCTH Bocxoasileil Murpauuu ¢uirongos). Onucasa reoquHaMHdeckas xa-
pakTepucTuka MecTopoxaeHuil YB ¢ akTHBHOH (ronoAnHaMH4YecKoi CH-
cTeMoii (Ha puMepe Db IapOBCKOTO MecTopoxaeHus Tepckoro XpebTa —anb-
nutickas 30na cxkradyamocmu). ITH MECTOPOXKAEHUA XapaKTEPU3YIOTCH:
“BBICOKOM OOBOIHEHHOCTBIO 0CAIOYHOTO pa3pe3a B HENOM, ... pa3rpy3Koii ¢uito-
WJ0B [0 30HaM TPELIMHOBATOCTH 10 IOBEPXHOCTH, OTHOCUTEIBHO HU3KOH MHU-
Hepaju3aliel MIacTOBBIX BOJ, MHOTO3TAXXHOCTHIO Y B-ckomneHuii pasHoro
($a30BOro COCTOSHHS CO CIOKHO SKPaHHUPOBAHHBIMU 3aJieKaMM, Pa3BUTHEM
30H ¢ ABI1/I B HWXKHEM 3TaxKe U NIEPEXOHON 30HE, pa3sBUTHEM TPELIUHOBATO-
CTH KOMIIETEHTHBIX TOPOJ B pe3yJbTate THAPOPa3phiBa, MPOSBICHUEM ITTHHS-
HOTO JHaNMpH3Ma U IPA3eBOro BYJIKaHH3Ma”. MeCTOpOXAEHHS ¢ “Majloak-
TUBHBIMH QIIOUIOAMHAMUYECKUMH NapaMeTpamMH” IOKa3aHbl Ha NpHMepe
INpunsrckoii BnaguHsl (pudToBas BHY TpHIIIATGOPMEHHAs CTPYKTypa — IPEB-
Hss wiargopma). OirouaHbIe CUCTEMBI IPEACTABIECHBI B 3TOM CiIyYae BbICO-
KOMHHEpaJIM30BaHHbIMH paccosiamu (10 600 r/i), conepxaiuMy HeTAHBIE
VB ¢ He3HauuTEeNbHBIM COJEpP>)KaHUEM rasa. Bocxozdiuas pasrpys3ka Takux
GmouoB ocymecTriseTcs Ha niyouHax 1o 1000 M OT MOBEPXHOCTH 3eMIIU
(ckphiTas pa3rpy3ka). BMecTe ¢ TeM 3/1eCh yCTaHOBJEHA (TeIMEMETPUIECKUM
onpoGoBaHueM) CKBO3Has pasrpy3ka W miyOuHHas npupona gmougos. Jlns
3TOro THIa MECTOPOXKIEHHI XapaKTepHbl: MEHbIIME MAaCIITa0ObI MPOSBICHHS,;
KaK MeTacoMaTHUYeckoe TNpeobpa3zoBaHue HOpOA, TaK U COJAHON AUANUPU3M.
B 1LieJIOM XapaKTepHbIE YePThl MECTOPOKAEHHH ¢ MaJIOAKTHBHBIM (rronaoam-
HaMHYECKUM PEXHMOM, MPOSBIIAIOMIMMCS Ha APEBHUX MiaTdopMax, CBOIAT-
¢ K cienyronieMy: 1) Halu4Ke BHICOKOMHHEPAJIM30BaHHBIX paccoJioB, Coaep-
alyX He(Th ¢ HE3HAYUTEIIbHBIM KOJTMIECTBOM Iasa; 2) npeobiaagaHue CKpbl-
TO# pasrpy3ku ¢UIIONA0B; 3) arpecCUBHOCTh PACCOJIOB, YTO ONpelessAeT
JIOKabHOE MpeoOpa3oBaHue MOPOJ B 30HAX MUTPALIMU COBPEMEHHBIX THIPO-
TepM (B IPUPA3IOMHBIX 30HaX); 4) CONSHON Ananupusm; 5) obpa3oBaHue Bro-
PHYHBIX KOJIIEKTOPOB U 3KPAHUPYIOLUX 30H.

B nipenenax 1oxHo# u 3ananHoi yacteit Cubupckoi miiargopMsl BeIABIIE-
HBI 30HEI pacTSKEHHS U CKaTHs. Bce OTKpBIThIE MECTOPOXKIEHHUS HA 10T€ IjIaT-
(opMbI CBA3aHBI C 30HAMH PacTAXEHUA. 3HAKOIIEPEMEHHEIE 30HLI HANPAXKEH-
HOIO COCTOSIHMSI HAXOAAT OTPAKEHHE B COBPEMEHHBIX F€OMOP(OIOrHUECKUX
dopMax pesbeda. ITo No3BOAMUIO pa3paboTaTh MoAEb IS TPOTHO3HOM OLIEH-
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KM TIEPCIEKTHB HE(TErasoHOCHOCTH U MPUMEHHUTD €€ JUIA ceBepa 3anaiHoH
Cu6upu. Co3nanHas MoJeJb OATBEPAHIA H3BECTHBIE MECTOPOXK/ICHHUS VB,
1 Ha ee OCHOBE BBbIJIENIEHBI [IEPCIIEKTUBHbIE YUaCTKH Ui TIOUCKOB CKOIUICHUH
VB [82].

HeyueT coBpeMeHHBIX re0IMHAMUYIECKHX NPOLIECCOB HE TOJIBKO CHHXKAET
pe3y/bTaTHBHOCTDb [TOHCKOB MECTOPOX/IEHUH Y B, HO M HE [I03BOJIAET CO3/1aTh
MOJieJib Pa3paboTKu MeCTOpOXKAEHHH YB, oTpaxaloliyo pealbHy10 NPUPOA-
HYIO CHTYaL{IO, YTO IPHBOIUT K CYIIECTBEHHBIM CJIOKHOCTSM IPH UX IKCII-
NyaTaluy (Yalle BCEro K HEMOATBEPXKACHHIO 3KCILTYaTallHOHHBIX 3a1iacoB).
Ha 3T0 yKka3bIBalOT MHOT'HE HUCCIIE/IOBATENH.

B yacTHOCTH, B paGoTe [67] HenmoATBepKAECHUE OaaHCOBBIX M H3BJICKae-
MBIX 3amacoB HE()TH OOBACHAETCS HEYYETOM COBPEMEHHBIX reOfMHAMUYE-
CKMX MPOLIECCOB, IPUBOAALIMMYU K YMEHBIICHHIO (30HBI CKATUA) WU yBeIH-
YeHMIO (30HBI pacTSKEHHA) PUIBTPALHOHHO-€MKOCTHBIX CBOHCTB (PEC) ko1
NEKTOPOB M nokpsliek. [TomuMo npouero, ®EC cyiuecTBEHHO 3aBUCAT OT Ha-
npsAXeHHO-Ae(OpMaHOHHOrO cocTosiHuA. “HanoxkeHHble HEONHOPOLHOCTH
HapsAy ¢ CEANMEHTAHOHHBIMH OKa3bIBAIOT Pa3IMYHOE BIUSHUE HA BENTHYIH-
Hy 3anacoB YB”, Tak kak cxxumaeMocThb nop (n-10~* MIla) cy1ecTBeHHO MeHb-
111e (OKOJIO 2 NOPAKOB) C)KMMaeMOCTH TpeluH (n-10->MIla). Pesynerats! ne-
criefoBaHMi (C MOMOLIBIO MEYEHBIX PACTBOPOB) BBISIBMJIM HAJIHYHE 30H BBICO-
KOTO JIpEHHpOBaHHs. B yCIOBUAX HEpaBHOMEPHOTO OOBEMHOro CXKaTHs
yBeJTHUMBAETCA 0GBEM NOPOX 3a CYET PACKPHITHA HMEIOIINXCS TPELUIMH U 06~
pa3oBaHUA HOBBHIX (TIPOLIECC AMIAHTAHCHH), YTO HEPEAKO NMPHBOAUT K Mpo-
LieccaMm pacTBOpeHHs (“KOppo3us oA AaBjeHHeM”) ¢ 00pa3oBaHueM KaBepH
H “KaTaK1a3uToOB” BO BCEX JIMTOTHIAX NOPOA, 0coOeHHO B kapboHaTHbIX. Heo-
6patuMble AedopMalyy, 10 JaHHBIM aBTOPOB, NIPUBOJAT K YBEJIMYEHHIO ITPO-
HUL@EMOCTH 10 6 TopsakoB. I1pu U3yUyeHHH BIHUSHHA CHHOKEHUA JNaBlIeHHi B
SKCILTyaTallHOHHBIX CKBKHHAX B OaxeHOBCKOH cBMTE CalbIMCKOrO MeCTO-
pOX/IeHHs (TPELMHHBIE KOJUIEKTOPA) YCTAaHOB/IEHB TPH CTAUM Ae(hOpMallii:
yIpyras, IiacTHyeckas H JUJaTaHCHOHHAs, YTO HaIIO OTPaXKeHHe Ha WHIM-
KAaTOPHBIX JHarpaMMax, 3aBUCHMOCTH CyMMapHOro oT6opa HE(TH OT TeKy-
IIEro [IaCTOBOTO ABJIEHHs H ko3 pULHEeHTa IPOLYKTHBHOCTH OT 3a60iHOro
nasnedus. Jlo6el4a He(TH U3 30H pacTsHKeHMS MpeBbIIAcT 85%, Ha y4acTKax
ke CKaTHA AeOUTHI CKBOXKHMH HU3KHE M HECTaOMIIbHBIE U PE3KO CHMXKAIOTCA
npu Aenpeccusx Ha iact 10-20 MIa. CkBaXHHBI, pacroNOXeHHbIE HA y4a-
CTKaxX C aHOMAJILHBIM C)KaTHEM, XapaKTEePH3YIOTCsl HEITPOMBIILIEHHBIMH TIPH-
TOKAaMH MJIH BOBCE ABJISIOTCA CyXUMH (CKB. 705 ¢ rOPH30OHTANIEHBIM CTBOJIOM
okouio 300 m).
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Ha npumepe AcTpaxaHCKOrO MECTOPOXICHHUS OKA3aHO, YTO B 30HaX J1a-
TEPAILHOTO CKAaTHs NaBJICHHE B CyMMe C NaBleHHeM 60KOBOTO pacniopa npe-
BbllIaeT 65 MIla 1 Bce BepTHKabHbIE TPELIMHbI 3aKPBITHI, H CKBAXKHHBI, ITPO-
OypeHHbIe B 3TOi 30He, OKA3aIKCh CyXUMH (CKB. 3167) HiM ¢ HU3KUMHU neOH-
TaMH (CkB. 553, 71730 u np.). CKBaXKHHbI 3TH HAXOAATCH B LEHTpe
MECTOPOXICHHS, B 30HE HaHOOJIee BBICOKOTO MOJIOXKEHHs! KOMIIEKCA U C Tpa-
AWLMOHHBIX MO3HLHHA JOKHBI ObLTM GBI GBITH HaubosEe NPOLYKTHBHBIMH.
B Takoii e cutyanuu okasanace Bononapckas ry6okas CKBaKHHA Ha ACT-
paxaHckoM cBozie. B naHHOM citydae 30Ha ckaTHs ABNISETCA HEMPOHHLAEMO
UM c1aboNpOHULIaeMO# TpaHuLEH, 1Mo aBropaM — “60KOBO# 3KpaH”, YTO HC-
KIIF0Ya€eT BO3MOXHOCTb JIaTepaIbHON MMrpaln (uirou0B B Npeziesax Me-
CTOpOXIEHHS. AHANOTMYHAas CUTyalus HabmonaeTcs Ha TeHIU3CKOM MeCTO-
POXIeHHH (TIpH dTaxe HeTeHOCHOCTH Gonee 1,5 kM) u CansMckoM HedTs-
HOM MeCTOpOX/IeHHH [67]. VBenudenne 3¢pHEeKTHBHOrO HanpsiKeHHs C Po-
CTOM I7TyOUHBI 3a/IeTaHHS 1 aHOMAIBHOTO CKaTHsl, 0COGEHHO B 0GpaMIIeHHH
30H pasymJIOTHEHHUS, MPHBOIUT K 3aKPBITHIO H 3aJIeYHBaHHIO TPELIHH, KOJ-
JIEKTOpa NEPEXOAAT B paspsi MOKPLILIEK, HOK08bIX 2KpaHoe (IpaHuIbl 6J10-
KOB) 215t GONBIIMHCTBA JIMTOTHIIOB NOPOJ (AHTUPUTDI, JOJTOMHTEI, U3BECT-
HSKU, apTUJLTMTBI, aJIEBPOJIMTEI U JIP.), YTO NIPUBOAUT K HOPMHUPOBAHHIO “sHe-
UCTBIX” (30HaNIbHO-6JIOKOBBIX) CHCTEM ¢ pa3nuyHbiMi DEC.

IIpoBeneHHbIe aBTOpamMK MHOTOJIETHHE HCCIIEJOBAHHS CBHIETENBCTBYOT
0 LIMPOKOM JuanasoHe u3MeHeHus ®EC KoJLIEKTOPOB 1 MOKPBILIEK, KOTOPhIE
3aBUCAT OT YCJIOBMH OCAJKOHAKOIUICHHS, BTOPHYHBIX H3MEHEHUH, najieo- u
COBPEMEHHOTO HaNpPsHKEHHO-AE(OPMALIIOHHOTO COCTOSHHSA TIOPOJL, THAPOTEP-
MaJIbHBIX NMPOLECCOB, H MOATBEPKIAAIOT BhIBOAI B.W. [flonuna (1985,
2000 rr.). ABTOpBI CIPABEUIMBO [ONAraloT, 4TO NMPH pazpaboTke MECTOPOXK-
JIeHUH HEOOXOIUMO YYHTHIBATh “AYeUCTOE” (30HaNTEHO-0JI0KOBOE) CTPOEHHE,
BBICOKYO JIATEPATIbHY O M BEPTHKAJIbHY O HEOTHOPOIHOCTH CTPOEHHS KOJUTCK-
TOPOB H NOKpBIIEK (cnoncto-6nokoBoe, no B.U. [ionuny u A.B. Kopsys,
2001 r.) B pa6orax [21-25] paHee GbUIH JaHbI aHANOTUYHBIE PEKOMEH ALK
IIPY [IPOSKTHPOBAHKH HE TOJILKO pa3paboTKU MecTopokaeHHi VB, Ho U Bcex
CTauil reos0ropa3BelouHbIX paboT.

B pabore H.I1. 3anuBanoBa [28)] Ha reodmon0IMHAMUYECKOH OCHOBE
IpeaJIaraercs 0Cy LiECTB/IATH IIOUCK MeCTOpOXKIeH i YB. Omonaonuuamuxa
HEU30eXKHO CONPOBOXKAAETCS (PU3MKO-XHMHUYECKIMHU IPOLECCAMH PACTBOPE-
HHs, BBILEIAYUBAHUSA M HOBOMHHEPATOOOpAa30BaHUAMHU, KOTOPbIE MMEIOT
ITMPOKOE PA3BUTHE B MAJ€030MCKUX H MEJIOBBIX OTIOKEHHUAX 3ananHoit Cu-
GupH. DTH NpoLECCHl CO3AIOT MUHEPATIOTHYECKYIO M TEOXHMHUECKYIO “MO-
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3aMKy”, IPOSIBSIOIIYIOCS Ha PasHbiX my6unax. C uenpio Pa3BHTHS TEOPETH-
HECKHX OCHOB reo(IouI0AMHAMHKY aBTOD TIpeIaraeT Ha MECTOPOXAECHUAX
YB oprann3oBaTh MOHMTOPHHT. PassuTHe celicMuYecKux METOZOB UCCIIE0-
BaHMNs, yUMTBIBAIOIMX CJIEACTBHE reo(IIOMIOAHHAMUYECKHX POLECCOB
(BKJIIOYas reoIMHAMHYECKHE MPOLECCH H 30HBI Hanps)KeHHOTO COCTOSHUS
(rmronoHackIIEHHBIX 06BEKTOR), 6Y/IET CIOCOGCTBOBATE HOBBIIEHHIO 3 hex-
TUBHOCTH IMIOMCKOB MECTOPOXKAEHUH VB,

Taxum obpasom, 6 nacmoswee epems CKONbKO-HUOYOb 3HAYUMBIX apzy-
MEHMOE NpOMUE MUHEPAanbHoU 2unomesovl popmuposanus YB negpmsanozo
pAoa He cywecmeyem.

2.4. KocMHuyeckasi ruIioTesa

Bnepssie xocMuueckas runoresa 6bi1a chopmynupoBana B 1889 rony
B.J. CokonoBsiM.

B HacTosme Bpems kocMHYecKas MHIoTesa ¢opmupoBanus MecTOpoXK-
AeHui YB nponoikaer pa3BUBaThCs, B OCHOBHOM Gasupysch Ha acTpodu3u-
YECKUX UCCIICIOBAHUAX.

To MHEHHIO CTOPOHHUKOB KOCMHYECKO#H rHITOTe3b1, CYIIECTBYIOIIHE TEO-
P11 OpTaHMYECKOr0 X HEOPraHHYECKOrO POUCXOXKAEHHS He(TH HE B COCTOS-
HUM OTBETHTH Ha CJIEyIOLIHe TPH BONPOCaA:

1. B 4eM npuunHa npuypoyeHHOCTH ckomieHuii YB k OnpeaesieHHBIM
reosIornyeckuM GopMaLisM Ha BCEX KOHTMHEHTAX?

2. Ilouemy mectopoxkneHns YB “cocpenoToueHHb! MIaBHbIM obpaszom B
30HaX HECOMIACHOTO 3aJleTaHUA 0CAJOYHBIX OTIOKEHUH?

3. B ueM npuyMHa OJHOTHNHOCTH MO KOPEHHBIM (PHU3NKO-XUMHYECKHM
CBO¥CTBaM HedTeii 3eMHoro wapa? [37].

T1o MHEHMIO aBTOPOB KOCMHYECKOM FHIIOTE3bI, HCTOYHHKOM He(PTH MOXKeET
CILy’UTb KOCMOC. [IpH 5TOM acTpo@u3MYecKHe acneKThl KpaTko CBOMATCS K
cnenyrowemy. ConHedHas CUCTEMa, BPaLasch BOKPYT rajlaKTHKH, BO3MOXHO,
HCTIbITaNa He MeHee 10 CTONIKHOBEHNMIT ¢ MeX3BeHBIMU 06IaKaMH, 06/1aNak0-
IMMMH Ype3BBIYaHO BBICOKOH KOHLEHTpaumMeit yactuu, cebime 10¢ oM u
He MeHee 100 cTonKkHOBeHH ¢ MUKpOrOGynamu ¢ KOHIIEHTpaIueil 0KoIo
10° cM™. DTH ob1aka xapakTepusytorcs npeobnafaHueM MOJIEKYIAPHOIO BO-
A0po/a, GONBIINM OTHOCHTEIBHEIM COIEPKAHUEM BBICOKOMOJIEKYJISPHBIX CO-
CAMHeHHH (BKIouas YB) u nbuin, yacTo B Buje amopdHoro yrnepona. ITpu
COOTBETCTBYIOLMX CKOPOCTSAX COJIHIA ¥ 06/1aKa AMHAMHYECKHE IaBIeHHUS 110~
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TOKOB BEIIECTBA 06JIaKa M COJHEYHOTO BETPa YPaBHUBAIOTCA C HEU30EXHOM
aKKpeanueii BelecTsa Ha MOBEPXHOCTH 3emin. [1of1 eficTBUEM CONTHEUHOro
M3Jy4YeHHs U “yaapHOil BOHbI” 06pa30BBIBAIOTCA KOMILIEKChI MOJICKY ]l aJIka-
HOB, TIOMHLMKIMYECKUX apoMaTHieckux ¥ B, kiacTephl yrnepoja ¢ 11cIoM
aromoB Goree 30 1 T.J1. DT KOMIUIEKChI BBINAJAIOT HA IOBEPXHOCTh 3eMIlH “B
BHJIE BeleCTBa, 6IM3KOr0 M0 COCTaBy K He(QITH MM Kak MMHUMYM K OJ(HOH 13
ee pakuuit” [37].

C nepeyucIeHHBIMH IIPOLECCaMH CBA3BIBAIOT OJICICHEHHSA, 3AKOHOMEPHO-
CTH KpaTepooOpa3oBaHMs, MacCOBbIe BRIMMPAHUs BUIIOB U JIp.

O611iee KOHYECTBO HETH 32 BCIO HCTOPHIO Pa3sBUTHS 3EMJIM COCTABIIAET,
110 pacyeTaM aBTOPOB KOCMHYECKON HANOTE3b], HE MEHES 10 000 mapa. T. Ipu
3TOM He HCKIIOYEeHO, YTO HedTh BbilaJana Ha INOBEPXHOCTh 3eMIIH B BHIE
“HeTAHBIX JOXKAEH”, HE MPETEpIEBas U3MEHEHHH TP NPOXOXKACHHH HCpes3
armocdepy. [NocTynaroinas U3 xocMoca HeTh MOXKET TEPATD JICTKHE VB u
NEpPEXOUTH B paspsij GHTYMOB U Tshkenbix HegTell. B mpouecce ocaakoHa-
KOTLIEHHS ¥ IOrPYIKEHHs GUTYMOHACBILIEHHBIX TOJILI TPU HEOOXOUMBIX Tep-
MOAMHAMUYECKUX YCJIOBHSAX W NMpPH MOCTYMIEHHH ¥YB rasoB U3 MaHTUH MO-
eT 006pa3oBBIBaThCA “HOBaA” HEPTH, “KOTOPYIO MOXHO PAacCMaTpHBaTh Kak
neruwe 3emnn u Kocmoca”. B ciyyae noctyrmieHus ¥YB rasos U3 MaHTUH
HedTh MOKET 0OPa30OBBIBATECS MIIM Ha MECTE PaCMOJIOKEHHS OMTYMOB, MIIH
MHIPHPOBATh CO CXAThIMH [a3aMHU B BbIIIENENKAIINE OTIOKCHHA.

B npupoaHbix HE(TAX yCTaHOBAEHO Gonee 60 MHKPOIIEMEHTOB, BKILIO-
yas MeTaJUIbl, KOTOpble OBUTH MPUBHECEHbI MAHTHHHBIMU ra3’aMH IpU Bbi-
COKHMX TeMIleparypax napos 3Tux d1emeHToB (H.C. BeckpoBHbii, 1986 ).
[To 3Toli IpMYMHE aBTOPBI KOCMUYECKOH THIOTE3b NPEATAraloT BCe TOJLIH,
cozepkalue 6UTyM, pPacCMaTpPHBATh Kak HeQTEMAaTePUHCKHE, YTO HE HCKIIO-
YaeT BO3MOXHOCT 06pa3oBanus HEGOBIINX 06bEMOB HEQTH, Ta30BbIX M ra-
30KOH/IEHCATHBIX MECTOPOXKIEHHH 3a CUET Jierasalnn 3eMim.

He roaBeprasi COMHEHHIO aCTpOGH3HYECKHE aCHIEKThI 3TOH npo6ieMsl (He
SBNASCH CHELMATMCTaMM B 9TOi 00J1aCTH), OTMETHM CIIEAYIOLIEE:

1. Eciiu 3emuns 1 Bca CosHeuHas cCUCTEMa B HEKOTOPBIE 3Taflbl CBOETO pas-
BUTHSA IPOXOUT CKBO3b 00/1aKa BBICOKO#H ITIOTHOCTH ¥ aKKpeLHPYyeT Ha cBOeH
NOBEPXHOCTH ¥YB KOCMHUYECKOrO IeHe3HCa, TO NoYeMy He(TAHBIE 3ANEXKH HE
3aHMMAIOT BCIO [TOBEPXHOCTH 3€MJIH, @ UMEKOT OTHOCHTEIBHO JIOKAJILHOE pac-
npocTpadenue? To Xe KacaeTcs ONeAeHeHUH, KparepooOpa3oBaHKs U BHIMHU-
paHus BUOB.

2. KakuM 06pa3oM 0ObACHHTH NOSIBJIEHHE HEQTH B 0TpaboTaHHBIX U OpO-
IIEHHbIX MecTOpoXAeHUsX (Ypano-I1oBoIKbe 1 JIP.), @ TAKXKE B orpabarbiBa-
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eMbix (CeepHblii Kapkas, CanbiM, Cpenssis A3us | Jp.), Tie 3TH IPUTOKH
He(TH 3auKCHPOBaHbI 1 GOPMHUPYIOTCA Ha rya3ax 4enoBeka?

CocpenoToyeHHOCTh 3aJiexxeil YB B 30HaX HECOIIacHOTO 3aJeraHHs OT-
JIOKEHHH JleTKO 00bACHAIach U OOBACHAETCS C MO3MLMHA TEOPUH HEOPTaHU-
YeCKOro MpoUcXoxkAeHus HedTH. HecornacHoe 3aieraHue Nopof CBA3aHO C
TEKTOHHYECKOH aKTHBHOCTBIO W IOABHXXKAMH B OCAIOYHOM ueXJie, TaK Ke
HMEIOIUMHI KBasHIIepHOanYecKuii XxapakTep. MIMeHHO ¢ paznomaMu pasnuy-
HOTO 3aJI0)KEHHSA CBS3aHbl Ty TH MUTpaliid BElECTBA MPH Aera3alyu 3eMIIH.

I'puypouenHoCTs 3anexeil YB 1 6uTyMa k onpeiesIeHHBIM IEPHOJIaM pas-
BUTHS 3eMJIH TaKKe Nerko OObsACHAETCS MEPUOANYECKOH TEKTOHHIECKOH ak-
THBHOCTBIO pa3BUTHs 3eMIIH.

Yr1o kacaercsi ONHOTHIHOCTH KOPEHHBIX (PUBHKO-XHUMHUYECKHUX CBOHCTB
HedTeil, 370 He 0OBACHAETCSA HH CYLIECTBYIOIUMH TEOPHSIMH, HY BHOBB NpeJi-
JI0)KEHHOH KOCMHYECKO Teopuel MPOUCXOXKACHUS 3aexeit YB. 910 cBia3aHo
B OCHOBHOM C T€M, YTO HH I'a3bl MAaHTHIHOIO MPOUCXOXKAEHHSA, HU aKKpeLH-
POBaHHOE KOCMHYECKOE BEIIECTBO B MEPBHYHOM HX COCTOSHHH, HH Kamelib-
HO-)KHAKas He¢Th OPraHu4ecKoro NPOUCXOXKICHUS He H3YUYEHBI H MaJIOBEPO-
ATHO, 4T0 OyNyT M3yueHBI B Ommkaiilnee BpeMs, MOCKOJEKY TOA BOIPOCOM
OCTAaEeTCs COCTaB MCXOHOIO BEWIECTBA, Y4acTBylollero B obpazoBanuu YB.
OTOT BOMPOC NI0KA OCTAETCSA OTKPBITHIM.

Binsnue kocMoca Ha IpoUCXOXieHHE He(TH 3aTparuBaeTcs TaKkKe B pa-
6ote [54), B KOTOpO}i yTBEep)KAaeTCsA, YTO “NEPBOUCTOUHUKOM YTIIEBOAOPOLOB
Ha 3eMJle ABJIAETCS XKeNe3HOe AIpo Halel riaHeTsl”. Xesge3o noa aeitcTeu-
€M HEWTPHHO, NOCTYNAIOIIMUX U3 KOCMOCA, pa3jlaraercst Ha KajlbUuii ¥ MeTaH,
a TaK)Ke Ha KUCJIOPOA, BOAY Y ejini, 0 4eM KOCBEHHO CBUETENILCTBYET ra3o-
Boe Abixanue 3emin. OnHa u3 cxeM obpa3oBaHus YB BBINAAUT Tak:

2FeC+3H,0 = C,H+Fe,0, wmu 3CO,+3 H,0+14FeO = C H+7Fe O,.

Takum ob6pa3oM, aBTOp yTBEp)KAAET, YTO YHCTONH OpraHH4eckoil Teopuu
IpoHCXoXAeHus YB B npuHuMIIE OBbITH HE MOXET: “OHa AOJDKHA OBITH MO0
OpraHo-HeopraHuueckoH, m160 HeopraHu4eckoit”.

YTBepxkJIeHHE aBTOpa O 3HAYUMOM pOJIH HEHTPHHO KOCMOCa HEBEPHO, TaK
KaK HEHTPHUHO KOCMOCA HE B COCTOSTHUM NTPOHHKHYTH Ha CKOJTBKO-HUOY b 3HA-
YMMBIE MyOUHEI U 33[Iep>)KUBAETCS B IIPHITOBEPXHOCTHBIX YaCTAX OCAJOYHOrO
yexsia. [1o 3o npH4HHE NOCTPOEHHU aBTOpa HE BEPHBI.

Kak otmeuaet A.E. KynuHkoBHY, 3eMJIsi HCTIBITHIBAET BIUAHHUE HE TOJIBKO
ConneyHo#t cuctemsl, HO M 'anaktuku 1 Meraranaktuku. Oxono 0,6 mipa.
JieT Ha3az 3eMJisd MCIBIThIBAIA “KPyNHOMAcLITaOHbIH pa3Bajl aTOMOB JKejes3a
Ha KaJIbLIMH ¥ Mar#uit”, 4To NpUBENO K yBEJIHUEHHIO KaJiblis B ruapocdepe
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U NPUTOKY JIETKUX IOBEHWIBHBIX XUMHUYECKUX JJIEMEHTOB, YTO B CBOIO O4e-
pe/ib IPUBEJIO K PE3KOMY YBETHYEHHIO OUOMACCHI. YBeNUYeHHe KalblHs IPH-
BEJIO K BO3HMKHOBEHHMIO CKEJIETO00Pa3yIOIUX OPraHU3MOB, XapaKTePHBIX IS
(daneposos [55].

Lnknmm4HOCTE HeiTereHesa CIeRyeT paccMaTpUBaTh He C MO3UIIMIE.opra-
HHYECKOI'O NPOUCXOKICHUS HEPTH, a ¢ NO3UUHIA MUKIHYHOCTH “TalaKToTa-
pakcun” (aktuBHOCTH ConHeyHOW cucTeMbl M I'ajlakTHKH), 9TO0 0GBICHSET
“BONHBI kU3HU U HedrereHesa”. C MOBbILIEHHEM TEKTOHMYECKON aKTHMBHO-
CTH KaK CJICACTBUA akTUBHOCTH [amakTukd (Meraranaktuku u CoJIHEUHOMN
CHCTEMBI) yBEJIHIHUBACTCS 00BEM ITOCTYIIEHHS “JIEMKHX XHMHUIECKHX JJIEMEH-
TOB” W MPOMCXOOMT “BCIbIIIKA XU3HK”. 3a 0,5 MIIpA. JieT aBTOp BbIEIAET
TPUHALATh LIUKJIOB aKTUBHOCTH (HaYWHas ¢ BEHJCKOTO BPEMEHH), a YeThIp-
HaJLAThli, HAYaBUIMICA B HEOTEHE, IPOJODKACTCA 110 HAacTosLLEe BpeMs [55].

B pabote A.A. bapenbayMa [8] maetcs kpuTHka GHOreHHOM ¥ abGUOreH-
HOH I'MIIOTe3 NPOUCXOXKIACHHA HedTu U npenyaraercs uHas (0e3 Ha3BaHUA),
CBfi3aHHAs ¢ KOCMHYECKMMH MpolieccaM, onpeaensomumu cuate3 YB. Ero
KpHTHKa OMOreHHOM M abMOreHHO# rMIoTe3 CBOAUTCA K cliefyioieMy: 1) nep-
Bas copMUpOBAIaCh, ONUPASCH HA OIMBIT MIOMCKOB, PA3BEIKH M 3KCILIyaTa-
LUK MeCTOpOKJAEHUH YB Ha KoHTHHeHTax; 2) BTopas 0asupyercs TOJNBKO Ha
XUMHYECKON TEOPHH KaTAJIMTUYECKOro cuHTe3a YB.

O6e runore3sl He MOTYT OOBACHUTH BCeX HabiiogaeMsix (hakToB.
VB HedTAHOrO psija MOIyT UMETh H OHOTEHHOE, U a0HOTEHHOE IPOMCXOXKIE-
Hue. Jlonsa UX y4acTHs B Fe0IOTHYECKOM HCTOPHH MOKET MEHATBCSA: TIEPUOIbE
HHU3KOTEMITEPaTy PHOFO CHHTe3a (OMOreHHBIH NPoIecc) CMEHAHCH ellfe Gonee
[IPOJOKHUTENBHBIMU NIEPUOAAMH BHICOKOTEMIIEPATY PHOIO KaTain3a (abuoreH-
HbI# npoiecc). OpraHukH paccMaTpHBalOT ABHxeHHe Bojbl (YB-dutonnos)
13 He()TeMaTepHHCKHUX MOPOJI B JIOBYILIIKH; HEOPraHUKH JJIS JOCTABKH TEX XKe
VB B Te e JIOBYLIKH — M3 KaHAJIOB Jerasalyy. JTH J(Ba Mpolecca ClIeayeT
paccMarpuBaTh Kak B3aUMOJOINOJIHAIOILIKME B MpoLecce TeHepaluu HedTu.
KomeTsl, GoMbGapaupyrolye 3eMIio, ABIAIOTCA [NIaBHBIM HOCTABIMKOM YyTiie-
poJa ¥ BoJbl, a TaKxe NPUYMHOM HarpeBa ee acteHocdepsl (ManTHu). Kpyro-
BOPOT BOZIBI ¥ yriieposa 6Hocgepsl — eAMHbIH I00aNbHbIIH npoLece, NpoTeKa-
IOL[HH, 10 MEEHHIO aBTOPA, €O CKOPOCTLIO 2,7:10" r/roa. ExuHCTBO 3TOTO Mpo-
Hecca obecrieuuBaeTcs aKTHBHBIM YYacTHEM JXKMBOIO BELIeCTBa (COCTABHOM
3JIEMEHT KpyTOBOPOTa BOJIbL), YIIIEPOa K KUCJIOPOAA CO CKOPOCTHIO I'€OXMMHU-
4ECKOT0 KPyroBOPOTa, PABHOM CKOPOCTU LUPKYJISLUH BOJ NOA3EMHOI FHIpO-
cdepsl. buorenHslii u abuoreHHbIH cHHTE3 YB nomkeH BKIIOYAThH ABA IPO-
necca: 1) kBasunepruoAuYecKoe OCTYIUIEHHE Ha 3eMITI0 KOCMHYECKOI0 yIjle-
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pona ¥ Bozibl; 2) NepeHoC MOABUXKHOIO YIIepo/ia METEOPHBIMH BOJAAMH 4epe3
3EMHY0 OBEPXHOCT MPHU INI06ANBHOM F€0XMMHYECKOM KpPyroBopote [55].

2.5. OcagouHo-HeopraHuYecKasi TMIIOTE3a

Ocano4Ho-HeopraHuyecKkas runoTe3a npeJioKeHa Ipynnoi HeclieoBa-
Teneil. 'unoresa ocHoBana Ha TOM, 4To HeTsiHbIe VB dhopMupyroTCS B BEpX-
HHX YaCTAX 3€MHOMH KODBI, I7le BOAOPOA MAaHTUHHOTO TIPOMCXOXKICHUS COCOHU-
HAETCS C CEJUMEHTOreHHBIM yIIepoaoM [85]. 3o npouecc noctosHHbIH. OT-
JIHYHE OT HEOPraHH4YeCKON TEOPHH 3aKIIFOYAETC B TOM, HTO U3 3€MHOMN KOPBI
NOAHUMAETCA He “TOTOBas” HE(Th, a €€ COCTABJIAIONAsd, He0OX0AUMAas YacTh
B BHJIE BOAOpO/Ja.

OCHOBHBIM apryMeHTOM SBJISIETCS IPHYPOYEHHOCTH Npeobaanaroineii ya-
CTH MECTOPOXIEHHH YB k reocHHKIMHAIAM, pud)TaM U BHaIMHaM 3€MHOM
KOpBI, B TIpe/ie/IaX KOTOPBIX COCPENOTOYEHBI 3HAYUTENBHbIE 3aNachl yIiiepoaa
(GopLIME MOIHOCTH OCaIOYHBIX IOPOM) M IOCTYNAET GOJIBLIOE KOTHYECTBO
IOBUHHJIBHOIO BOAOPOAA.

Kputrkys 0cHOBBI OpraHHYecKoii “TeOpHH’ MPOMCXOKAECHHUS MECTOPOXK-
AeHUH HeQTH U ra3a, aBTOPbI YTBEPKAAIOT, YTO B JIAGOPATOPHBIX YCIOBUAX He
Al0Ka3aHa BO3MOXXHOCTb Npeo6pa3oBaHus OPraHHYeCKUX OCTAaTKOB B He(Ts-
HO€ BELECTBO, M YKa3bIBAIOT HA OTCYTCTBUE B He()TeMaTePUHCKUX MOPOIAxX
ocrarkoB OB, MONHOCTHIO He MPeoOpa3OBaHHBIX B He(QTh (LenoN03a, Xu-
THH, KOCTH H [Ip.), & TaKXe OCTaTKOB MHKPOHE(TH WIH CIEN0B €€ IpUCYT-
cTBUs ((pU3NYECKas HEBO3MOXKHOCTD IIOJIHOTO 3aBEPIIEHHs MPOLECCOB MHI-
pauuy MUKpOHe(TH 6€3 MPUCYTCTBHUS CEN0B €€ MUIPALIHH).

Kpuruka Heopranuueckoii runoressi co ccouikamu Ha H.A. KynpsBuera
(1951 1), B.b. Ilopdupsesa u U.B. I'punbepra (1966 r.) 3axmodaercs B He-
AOCTaTOYHOCTH H3YyYEHHOCTH MAHTHUHHEIX YB 110 KOJIHYECTBY M KadecCTBy,
HESICHOCTH B BOIIPOCE O MEXaHM3ME MUIPAIMH — 3TO CIUIOLIHbIE TOTOKH WM
NyJECHPYIOLIHE, OTCYTCTBHH YAOBIETBOPUTENILHOTO OOBACHEHUS IPHYPOYEH-
HOCTH MECTOPOX/EHUH HE(PTH K re0CHHIIHHAIAM, pUdTaM, CHHeku3aM [85].

VYka3zaHHbIE aBTOpaMH C1a60CTH 0CaIO0YHO-MUTPALHOHHON MIOTE3bI
BIIOJIHE OOBACHAIOTCA C MO3ULMH HEOPraHU4ECKO# TeopuH (cM. Bbile). Mc-
KJIIOYEHHE COCTABJISET NepBas No3uuus. Ho konmyecTBo 1 KayecTBO nepsuy-
HBIX COCTaBJIAIOIHX, HEOOXOAUMBIX 11 hopMupoBanus VB, sengercs “cna-
60CTBI0” BCex runoTes (TeopHii), BKJIIOYas BHOBb IIPEAJIAraeMyio aBTOPaMH
0CaJJ0YHO-HEOPraHUYECKY10.
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ABTOpEI CTIpaBeAIMBO YTBEPXKAAIOT, YTO HAJIMYHE BOAOPOia MAHTUIHOTO
IPOMCXOX/EHHS He HyXJaeTcs B oKa3arenbcTBax. Ho Taioke He Hyxaaercs
B JIOKa3aTesIbCTBAX MaHTHITHOE IPOHCXOXAEHHE yriiepoaa. DToT (akT JaBHO
H3BECTEH, U I0YEMY aBTOPbI €T0 HTHOPUPYIOT, OCTAETCHA HESCHBIM.

B paborte (73] nogaep)xuBaeTcs 0Ca0uHO-HEOpraHUIecKas TeOpHs po-
HCXOKACHUA He(TH M NMpeiIoKeH NONONHUTENbHBI HCTOYHUK BOJOPOAA.
JlononHUTENBHBIM HCTOYHHKOM BOJIOpPOJA MOTYT OBIThH ApobneHble MUHEpa-
JIBl, B pELIETKE KOTOPBIX HAXOAUTCSA BOAOPOJ, KOTOPbI# NpH HarpeBaHUU Bbl-
JenseTcs B cBOOOAHYIO a3y, U UeM Bblilie TEeMNEPATypa, TeM OoJbliee KOoJu-
YECTBO BOAOPOA BhlAENAETCS. BBIBOBI MOATBEPXKACHBI OKCIIEPUMEHTATLHEI-
MH JaHHbIMH. OHAKO HET XOTA O6bI NPUOAM3UTENBHBIX OLIEHOK MaciiTaba 3Toro
ABJICHUA: KOJIMYECTBA BBIACIIAEMOrO BOAOPOJa, XapaKTEPUCTHK CTEMEHH pa3-
JIpoOblIeHHOCTH MUHEPAJIOB, AaHHBIX 110 TEMIIEpaType.

HexkoTtopsle uccneoBaTesi CHHTAIOT, YTO OCaJI0YHO-HEOpraHudeckas Te-
OpHsI IPOUCXOXKAEHHUS HETH OMKHA AOTIONHATHCA YHaCTHEM MHKPOOHOIIO-
THYECKUX nponeccos. MicTouHukoM aiis 6MoreHesa MoryT OBITh Kak pacce-
saaHoe OB, Tak ¥ yIJIEKUCIO0Ta, BOAOPOX ¥ a30T, MOCTYNAIOLIHE U3 Hep 3eM-
nu [63].

Bbiysko k 0cal04HO-HEOPraHUYECKO# THIoTe3e MPOUCXOKICHHS HedTH
HaxonsiTes npeactasiacHus A.A. bapauna [7], kotopble cBOASTCS K Cleayio-
weMy. Yriepoa HeTH — OPraHHYeCKOTO NMPOHCXOXKAEHUS, a BOLOPOX — DITy-
6unHHOrO MpoucxoxaeHus. M36bITouHsIil MMyOUHHBIH BOJOPOI ABJISIETCS Ce-
JICKTHBHBIM aJICOPOEHTOM, paCTBOPUTENIEM H TPAaHCIOPTUPYIOLIUM areHTOM
HedTH.

DHepreTuyeckas 0CHOBa He()TH — 3TO MPUBHECEHHAs! BOJAOPOIOM OCTa-
TOYHAs 3Heprus 4JepHoro pacnana. Jpuxyuias cuia Murpaiuu ¥YB — 310
COYeTaHMe aBieHUs NTyOUHHOM ierazaiiy U BOJHOBBIX KOJIe6aTeIbHbBIX IBH-
xeHui B tnTocdepe. Hedth kOHASHCHPYETCS H3 METaHa HEMOCPEICTBEHHO B
noByiike. 30Ha He¢TeoOpa3oBaHMS COOTBETCTBYET TEMIEPATYPHOM 30HE Ka-
TAJIMTHYECKOH, 3K30TEPMUUYECKON peakUuM FHApHpoBaHusi. BricokocepHuc-
ThIE U KUCJIOpPOACOAEpKale HepTH HeTOTHAPHPOBAHBI 32 CUET OCcNabIeH s
BOAOPOAHOTO (hoHa MOLIHOH 0cano4HO Tommeit. Bo3moxHbI nTyboko3asera-
IOlIME MECTOPOXKACHHUS METaHa B HaJCONEBbIX IMyOOKOMOrPY>KEHHBIX KOMIT-
JeKcax, B 30HaX TPEUIMHOBAaTOCTH, 06pa30BaHHOH HEpa3BHUBAIOLIUMHUCS THa-
UpaMHu.

Haykoo6pa3HocTb 3TUX peACTaBIeHUH OUeBUIHA U CBUAETENLCTBYET, KaK
6BU10 OKa3aHO BO BBEAEHHH, 00 OZHOCTOPOHHEM NOAXOME K paccMarpuBae-
Mo# npobrneme.

50



2.6. MuHepaILHO-OpraHMvecKas runoTesa

C nawueii TOYkH 3peHns, TPOHCXOXKACHHE He(TH MOXXHO O6BACHUTD, 0Obe-
AMHMB BCE apryMEHTHl B MOJIb3Yy 3THUX Ha MEPBLIN B3MIAA aHTATOHMCTHYE-
CKHMX TOYEK 3pCHUs, PACCMOTPEHHBIX HaMH BhIle. [Ipu 9TOM crenyeT ucxo-
JUTE 13 HauboJiee o6IuUX 3aKOHOB pa3sBUTHA 3eMJIn.

HecomHeHHO ro6aibHOe pacrnpocTpanenue OpPraHMYecKOro BeLIEeCTBa,
3aXOpOHEHHOI0 B 0CaJ0YHOM Y€XJIe OTPUUATENBHEIX CTPYKTYp B IpoLecce
cenMMeHTalu. He noxsepraeTcs COMHEHHIO BO3MOXHOCTD obpasoBanus pac-
CeAHHOH MUKPOHE(TH U3 3aXOPOHEHHOTO OPTaHHYECKOTO BEleCTBA B ocajou-
HBIX OTIOKEHHSAX NIPH ONpPE/Ie/IeHHBIX TEPMOAMHAMUYECKUX YCIIOBUAX (B TOM
YHCIE [MaBHOM (asbkl MM 30HBI HeTeOOPA3OBAHHS) U BO3MOXKHOCTD €6 Mi-
rpatny. OCTaKOTCs JIMLIb HESCHBIMM CHJIBI, 110 AeHCTBHEM KOTOPBIX OCYIIie-
CTBIAETCA 5Ta MUrpaLius. HeCOMHEHHBIM ABIAIOTCSA TakKe IPOLECCH era3a-
MU 3eMJIH, YTO NMOATBEPXKAAETCS MHOTOYHCIECHHBIMU akTamu.

IlynbcaunonHoO-(ona0re0TEPMOAMHAMUYE CKAs MOTIETD (dhopMupoBanus
TyGOKHX (QMIOHA0B, NPE/JIOKEHHAS aBTOPaMH [21, 22], obBsacHseT nBHXKY-
IHE CHIIBI, PA3IMYHBIE aHOMAJIMH B U3HUYECKHX U IeOJIOTHUECKHX MONSX B
HIDKHUX U CpellHuX 4acTax paspesa OB, a Takxe npoucxoxnenne Hedrn 1
¢dopmupoBaHne MecTopoxaeHuii YB o CIENYIOIIMM IIPUYHHAM:

1. Bricokas TemniepaTypa ruApPOTEPM aKTHBH3UpYET npouecchkl 06pazoBa-
HUA MHKPOHE()TH Ha BCEX YPOBHAX IeONOrMYECKOro paspe3sa 0CaJOYHbIX OT-
NOKEHUH B 30HAX, NPHJETAIOIMX K KaHATy BHEJAPEHHs (Kak TIIPaBHJIO, 30HBI
PasnoMoB), T.e. MaBHas (asa HedTeo6pa3OBaHHs B TeYeHHE JUIHTEILHOIO
BPEMEHHM MOXET CyLIECTBOBATE [10 BCEMY Pa3pesy 0CaJOYHbIX OTIOKEHHUI, T1e
CO3AAOTCA ONTHMATBHBIE IS 3TOTO MPOLIECCa TEMIEPaTypHbIE YCIOBHS.

2. IoaHuMasCh BBEPX MO pa3pesy, ra30BOIAHAA CMECh 3aXBATHIBAET C CO-
0ot 06pa3oBaBILYIOCS HA ITOT MOMEHT MHKPOHE()Th M OpraHHUyYeCcKoe Belie-
CTBO B BRILIEJICHKAIIHKE OTNOKEHHUSA. ITO IOATBEPIKAACTCS HANMYHEM JPEBHUX
TNaJMHONOrHYeCKHX GOpM B MONIOABIX Ocazkax. [a30BoagHas cMech ¢opMu-
PYET BTOpH'IHYIO NIOPUCTOCTE 3a C4eT 06pa30BaHMs TPELUH IHAPOPa3phIBa,
CO3MACT rpaiMeHThI MIIACTOBBIX NARNCHHUI, 3HAYMTEILHO NPEBBIIAOLIHX Ipa-
AUCHTBI B HOPMAJIBHBIX yCJIOBUSAX, CO3/1aBas HEOGXOAUMBIE IPEANOCHLIKH IS
ABMXEHHs [TyOOKHX (ITIOMIIOB BO BCEX HANpPABJICHHSAX.

3. B co3naBaeMbIX M1aCTOBBIX (IIOMAHBIX HHTPY3USX NIPU CMEHE TepMO-
ANHAMHUYECKUX YCIOBHH NPOUCXOAUT AU depennuaLys BenecTa (o ia
1 0bpazoBaHue HeQTIHBIX U Ta30BBIX 3aNesxKeii, COXpaHeHHe KOTOPLIX obecre-
YHBaeTCs (POPMUPOBAHHUEM HENPOHHLAEMBIX MM BEChMa C1aboNpoHHUIIaEMBIX
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rPaHHI] 3a CYET MPOLIECCOB HOBOMHHEPAo0Opa30BaHHusl, HEM30eXKHO BO3HHU-
KAIOIUX MPU CMEHe TePMOJMHAMUYECKUX yCI0oBui. Heciy4yaiiHO B KpoBye U
HOJOLIBE MECTOpOXKAeHUH YB 3ayeraror onpecHeHHble MOA3EMHbIE BOJBI,
paHee pacTBOPEHHAs YacTh KOTOPBIX Iepellia B TREPAYIO hasy.

4. Kpome Toro, BHEAPSIOLIAACS B OCAJOUHBIH YEXOJ ra3oBOJIHAA CMECh
HeceT ¢ coboii mupokuii criektp YB MaHTHHHOTO MPOMCXOXIEHHs (Ierasa-
1Us 3eMITH), KOTOpPbIe CMEIINBAIOTCS C HMEIOLIEHCS B 0CaI0YHBIX OTIIONKEHH-
AX MUKpoHedTHIO U MUKPOHE(DTHIO, GOPMHUpYIOLIEHCS B mpolecce BHepe-
HHESA, CO3JAI0T Pa3IMYHEIE O 00beMy 3alexxH Y B, B TOM YUCTIe U TUTAHTCKHE.
Mo pesynsraraM M3yueHHs QIIOUWIHBIX BKIIOYEHHI B MUHEpaaX KUIbHBIX,
MeTamopduUeCcKUX ¥ MarMaTH4ecKMX NOPOJ yCTaHOBIEHO, YTO ITH BKIIIOYE-
HHS He MOITTH 00pa3oBathes 6€3 MOCTyIIeHHs (PoUI0B MAHTHIHHOTO IIPOKC-
XOXKCHUS.

Takum 06pa3oM, GrrouaHbIH cocTaB THAPOTEPM, MUTPHPYIOLIUX K TOBEP-
XHOCTH 3€MJIH, BKJIIOYAET COEAUHEHH YIIepOAa U BOIOPOLA, KOTOphIe, ona-
Jasi B 0caji0uHbIil 4ex0s1, MOTYT BCTYINATh B CIOXKHbIE peakiyu ¢ OB 6uoreH-
HOTO nporcxoxaeHus. 3anexu YB MoryT GopMUpOBAaTHCS BO BCEX JIMTOJIOTH-
YeCKUX THIaX OTA0KEHHIA, BKTI0o9as KpucTajuigyeckue. Ipoueccel cMeleH s
U 3axBaTa HeQTH OHOreHHOro NMPOHCXOXJEHHA NpHaaloT YB MaHTUHHOTO
MPOUCXOKIEHHS TEOXHMUYECKHE YePThl He)TH OHOTEHHOrO NPOUCXOXKICHHS,
1 Hao6opoT. Pacnonokenue 3anexxeld YB B BepTUKaJIbHOM pa3pese U HX CO-
XpaHEHHE KOHTPOJHPYIOTCSA JBYMs NPOLECCaMHU: UCCAKAIOLIEH dHeprueH ra-
30BOXHIKON CMECH MAaHTHIHOIO MPOHCXOXKJCHUS W HATHYHEM ITOKPBHILICK,
KOTOpble MOTYT OpMUPOBATECA BO BCEX JIMTOJIOTHUYECKHUX Pa3sHOCTAX NOPOA
3a CYEeT NMPOLECCOB HOBOMUHEPANTOOOpa3OBaHuUSL.

T'eoxuMUYecKHE CBOMCTBA HEPTeEl Takyke MOTYT OBbITh Pa3JIMYHBIMH B 3a-
BHCHMOCTH OT MHOTHX IIPUYHH: KOJTHY€CTBa MHKPOHE(TH B OCAJO4YHBIX OT-
noxeHusx (CyliecTBoBaBIel 10 BHEAPEHHs U obpa3oBaBlieiics Nocie BHe-
IPEHHs) U YTIIEBOROPOAHBIX COEIMHEHUH MaHTHHHOTO NPOUCXOXKACHHS, KO-
JIMYeCTBa UMEIOLIEHCS B NTOPOAAX OPraHUKU U T.A. DTH Pa3idUYUsi MOTYT
CYLLECTBOBATH JaXe B Mpe/ieax OMHOrO MECTOPOXIEHHUS, YTO HEPEIKO Ha-
6J1r01a€TCSA Ha KOHKPETHBIX MECTOPOXKICHHMSAX.

Ilpennaraemas runoresa GopMUpPoBaHHA HeQTH U 3ajexed YB moxer
ObITh HAa3BaHa MHHEPAJbLHO-OpraHu4ecko (cM. Hixe). OHa yBs3bIBaeT
Mexy co0o# Bce apryMeHThl OCaJOYHO-MHMIDALMOHHOH ¥ MUHEPaTbHOH
Teopuii popmupoBaHus YB u comiacyercs ¢ OOLIMMH 3aKOHaMHU PasBUTHA
3eMiu.
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3. ®YHIAMEHT - ITPOSIBJIEHUSI
W MECTOPOXK/IEHMSI VB

OyHIaMeHT ABJISETCS CBA3YIOUIMM 3BEHOM MEXY OCaJOYHBIM YEXJIOM,
kopoii 1 BepxHeit ManTueil. [IoaToMy HedTe- U ra3onposIBACHMS, A TAKKE Me-
cTopoxaeHus YB B oTnoxeHUsx GpyHIaMeHTa IBJIAIOTCA NPAMBIM J0Ka3aTeb-
CTBOM MMHEPAJILHOM TMITOTE3bl IPOUCXOKAEHUS He(DTH 1 GOpMHUpOBaHHS Me-
cTopoxaennit YB. O0bscHeHe CTOPOHHUKAMY OPraHH4eCKOH FHIIOTE3bI IIPo-
HCXOXKIAECHHUSA HEQTH ee MUTPAlMK B [OJIOXKUTEIBHBIE BBICTYIIBI (GyHIaMEHTA
U3 OKPY’KaIOIIMX BII3JUH, BBIIONHEHHBIX 0Ca/I04HBIMU OTIOXKEHUAMH, HEBEP-
HO M3-3a OTCYTCTBHS JIATEPAIbHON MUIPALIUK Ha CKONBKO-HUOY b 3HAYUTEIb-
HBIE PACCTOAHUS U U3-3a IJIACTOBO-0JIOKOBOIO CTPOEHUS HUKHUX YacTeH pas-
pe3a 0caJo4HOro Yexia U caMoro pyHaaMeHTa.

[NprBeneM HeKOTOpble IpUMephl Hanu4us B (pyHaaMenTe HedTe- U ra3o-
MPOSBIICHUIA U MECTOpOXAEHHIH YB.

Ha TumaHe QyHIaMeHT CJIOXeH cpefiHe- U BepxHepHPelicKuMH oTiIoKe-
HHUAMH MOIIHOCTBIO 2,3—3,0 1 4,1 KM, a Tak)ke BEHICKUMU OTJI0KEHUAMH MOLL-
HocThIO 3,2-5,7 kM. Hedrenposeienus B nopoxax (yHAaMeHTa ycTaHOBIIE-
Hbl Ha YnObrocKOM, BepxHeuyTHHCKOM U MI3KOCBIOPUHCKOM MECTOPOXACHHM-
AX, 3enenenkoii, YepHopeueHcko, Jlekkemckoi, TumaHckol M Ipyrux
IUTOIIA/AX, & TaKKe PUKCUPYIOTCS B KOpE BbIBETPUBAHUA yHAaMEHTa Ha Iy -
ounax 0-25 u 194-244 M OT KpOBJH CJIAHLEB.

MecTtopoxaenus HedTu, HedTe- 1 ra3onposeieHus B yHaameHTe 0Ona-
pyxeHbl BO MHOTHX pafioHax Tumana. Hanuune HeTu B OTHOXKEHHSX, 3aji€-
ralolux HHKe JOMaHNuKoBo# ¢opMauuu Ha TuMaHe u B [IpurHMaHbe, npes-
CTABUTEJIH OPraHM4eCKol TEOPHH IPOUCXOXKAEHUS HEQTH OOBACHAIOT MUTPa-
el HedTH U3 OTPULATENLHBIX CTPYKTYP B HANpPaBJICHUU MOJOKUTENbHBIX
Ha paccrosHue a0 300 KM, YTO NPOTUBOPEUMT 3aKOHaM (HM3HKU U BbIBOAAM,
TIOJTy4€HHBIM I10 JaHHBIM T'MAPOTre0JOrHYECKUX UCCEN0BaHMM, UCKITIOYAl0-
MX JIaTepaIbHYI0 MUTPALMIO HA 3HAYMTeENbHble paccTosHus [21-25].
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MHoro4ucneHsbie HedTe- ¥ ra3onposiBieHUs B pUPEHCKHX OTIOKEHUIX
BbISIBJIEHBI B npejieiax TuManckoro noguatus. Tak, Ha Siperckoil CTpyKType
VxTo-MkeMcKoro Bajla B TPELIMHOBATBIX NopoAax pudelickoro Bo3pacra or-
MEeuaroTCs NPUMa3sky TyCTol HedTH, BKIIOUeHUA achanbTa U TBEpPAOro OuTy-
ma. Hedrenpossnenus ¢pukcupyrores 3aech 10 myouHbl 300 M oT KpOBIH
pudeiickoro xommnekca [48]. B xpoBebHOH 4acTh pudecKux OTIOKEeHUH
3€Ch NIPUCY TCTBYIOT OMTYMHHO3HBIE IECUAHUKH, KOTOPBIE IIPOCIIEKUBAIOTCA
Ha paccTostHueE 4,5 KM MpH [uKpHHe 3Toi 30861 0T 0,3 10 1,2 kM. B HexoTopbIX
cKBa)XMHAX SIperckoi miowany Ha ry6usax cebiue 30 M 0T KpOBIH prdes
MMeJId MECTO BBIOPOCH! YIVIEBOAOPOAHOIO ra3a U3 yrMCTO-IMIMHUCTBIX CJIaH-
1B, a BbIIEJICHHS ra3a U3 [10J3¢MHbIX BOJ OTMEYAIMCh IIPAKTHYECKH IO BCe-
My BCKpBITOMY paspesy (360 M), B cocTaBe rasa 10 90% mertana. 3aech xe, B
ckB. 700, GUTYMHHO3HOCTb 1 TOBBILIEHHOE COJlEPIKaHNe raza MpoCiexuBa-
roTcs 10 my6unsl 1661 M [80]. Ipu GypeHHH CKBaXMH Ha He(Th U ras Ha
niiotaau Boaukiit IIpoMeices elle B Haualle COPOKOBBIX NOJ10B M3 prdenckux
OTJIOKEHMI ObUTH MOJTyuYeHbl NPOMBILUICHHBIE IPUTOKH Ta3a, coAepiKallero
110 96% MeTaHa. 'a30nposBiIeHUs 31€Ch POCIIEKEHb! OT TOBEPXHOCTH pudes
10 miyOuH 430 M BHYTpH Hero, puyeM HauboJjiee MHTEHCHBHbIE ra30NposB-
JeHus Habmoganuck Ha myouHe 150 M. MakcHManbHBIH HauyaibHbIA 1eGUT
rasa coctapnsn 211eic.M’/cyT. [1posBiieHns xuaKoit He(TH B BUJE 3all0NHE-
HHA TPELIMH B KBAPLMTAX U CJIaHLAX YCTAHORIEHBI B PAJIE CKBKUH, Mpody-
penHbix Ha FOxxHOM Tumane. BuTyMOHachlleHHe TOHKHX MPOCIOEB necya-
HUKa TPEeANooKATENbHO pHdelickoro Bo3pacta 3aUKCMPOBAHO Takxke B
BoluerosckoM nporute Ha CTopokeBckoii miomanu (ckB. 1, uatepsan 2549—
2553 M). Ha IOxxnom Tumare B oT/10)keHUsAX Galikanbckoro gpyHaameHTa us
CKB. 3 B TeueHHe ABYX JieT GoHTaHMpoBai ras ¢ aeburom 100 Thic. MY/CyT.
Cocras rasa (%): Metas — 87-96; Tsxxensle YB — 0,4—1,5; a30T ¢ MHEPTHHIMU
razamu — 2,5-11,8; He — 0,24; Ar - 0,02-0,04; COZ—HZS — 1,3 [80]. U3 He-
¢ranbIx waxr Slperu 3a 20 neT 3KCIUTyaTalluy W3 IOPoA GyHAamMeHTa NMOCTy-
nuno B armMocdepy Gosee 1 mipa. M rasa.

Mo nanubiM B.A. Kparouikuna [50], B kpuctanueckoM (yHaamenTe
oTkphITO Gosiee 450 mecTopoxaeHui YB, cpean kotopbix 40 rHraHTCKHMX
(3703 mapa. M raza u 31602 MiH. T HedTH, 4TO cOCcTaBseT 23% OT MUPOBbIX
3amacoB 1o coctosHUo Ha 01.01. 2000 r.). MomHoOCTs HEDTEHOCHOCTH J10-
cruraet 1,5 kM. Kposis HedTeHOCHOCTH HaXoauTcs Ha riy6unax po 800-
1500 M ot KporiM (GyHIaMEeHTa.

Tak, Ha MECTOPOXIEHHH Beblii TUTP 10 OTAEIBHBIM CKBRXHHAM 100bI4a
HedTH nocTura 1-1,5 MIIH. T; CyMMapHblii xke 06beM 106b1Tol HedTH Gonee
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50 MJH. T. 3eCh BBICOKOAMIUIUTYIHbIE 3a)IE)KU HEPTH CBA3aHbI ¢ 3¢ dy3uBa-
MU 6510ka QyHIaMeHTa, OCJIOKHEHHOro copocamu H HaaBUraMu. OTIOXKEHUs
XapaKTepH3YIOTCs CYLIECTBEHHOM HEOAHOPOAHOCTHIO EMKOCTHBIX H GUILTpa-
LIMOHHBIX CBOHCTB. XOpOLIO MPOHULIAEMbIE 30HBI UMEIOT MOIIHOCTB 40 200 M
M YepeNyIOTCA ¢ 30HaMH IUIOTHBIX HENMpPOHI'LaeMbix nopoa. Ha MecTopox-
AeHud Penrun B Kutae nobsiua Hedtu M3 nopoja ¢yHuaMeHTa NOCTHIIIA
160 mnH. T. Ha MmecTopoxxnenuu Jla-ITac B Benecyane no6si4a HehTH ZoCTHT-
na 14 mnu. T [84]. IIputokn YB mo pasnomaM (yHaaMeHTa yCTaHOBNEHbI B
npeaenax Herncko-boTyo6uHckoi aHTekM3bl, re Ha BepXHeuoHCKOM MECTO-
POXKIACHUH N1ONYHEH NPUTOK HE(DTU U3 KOPBI BLIBETPUBAHUS KPUCTATUIMYECKO-
ro ¢pynagamenra [29].

Hannuue HedTsHBIX MecTOopoxAeHUH B QyHIaMEHTE NO3BOJINIO
J.J1. ®enopoBy (2001 r.) BBECTH MOHATHE “B3anmMoeHcTBHe reocdep”, noa
KOTOPBIM NOHHMaeTcs (MTIOWA0JHHaMUYecKas CBA3b OCaAO4HOr0 yexa 1 QyH-
nameHTa [84].

B paspese cBepxriybokoii TroMeHCKOH CKBaXKMHbI U CKBXXHH YPEHIOH-
CKOr0 MECTOPOXAEHHUS B OTIOXEHUAX ¢yHAaMEHTa YCTaHOBJIEHbI CKOILIe-
HUs YB ¢ aHOMasbHO BRICOKKMM MacToBbIM AasieHueM (ABI1M). 3aeck rpa-
JUEHT MIACTOBBLIX JNaBJICHHU cOCTaBiaseT Ha rnybuHax 5-6,3 kM 1,56—
1,64 MI1a/100 M W ycTaHOBJIE€Ha FMAPOXUMUYECKAs aHOMajUs Ha DiyOuHe
6onee 5,5 kM, KOTOpast MPOSBJILETCS B CMEHE XJIOPUIHO-KalbLUEBbIX BOJ Ha
ruipokapboHarHele [74], 4TO CBUAECTENLCTBYET O MOJATOKE YITIEKUCIIOrO rasa.

Hayunsiii 1 npakTHyeckuil MHTEpeC k nepcnexTBaM HedTerasoHOCHO-
cTH (yHIaMeHTa CTOJIb BEJIMK, YTO 3TOMY BOIpocy Obula NOCBALIEHA Clie-
nuanpHas HaydyHo-npakTHueckas koHpepenuus B Tarapcrane [65], a moucku
YB-ChIpbsl B OTJIOXKEHUAX PyHIaMeHTa OCYLIECTBISIOTCS He Tonbko B Tarap-
CTaHe, HO U B IPYTHX PETHOHAX.

HzyueHue KoNIeKTOpCKUX CBOHCTB Nale030HCKUX OTIOKEHUH dyHAAMEH-
ta 3anagHoii Cubupu (ocagounslie, MeTamMopduueckue i W3BepIKeHHbIE 00~
pa3oBaHus) 0Ka3ajo, YTO OHU XapaKTePpU3YIOTCS pe3Koi HEOIHOPOJHOCTHIO
U TPELMHHO-KaBEPHO3HBIM XapaKTepPOM, BO3ZHUKILIHUM 33 CUET MeTacoMaru-
Yyeckoi nepepaboTKH MOPOJ THAPOTEpPMaAIbLHBIMU PACTBOPaMH.

B crniopo-nbiibLeBbIX KOMIUIEKCax HedTell Me3030HCKUX OTI0XKEHUH co-
Jepxarcsd MUKpoGOCCHIIMY NTaNeo30s U Tpyaca (1o4eXojibHble 00pa3oBaHus):
B 3QJIe)KaX IOPCKUX OoTNoxeHHH — 10 50%, a B menoBeix — 10 10%. B cBs3m ¢
STUM HAnpaplieHHE MOMCKOB 3anexeil YB nomkHo ObITh CBSI3aHO C 30HAMU
TPELHHOBATOCTH IIyOoKOo3asierallux Najleo30HCKUX MOPOoJ, Claratolux
¢ynnamenr [18].
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AmuanoruyHas cuTyaums cyuectsyer B lllaumckom HeTeHOCHOM paiione
3anagHo# Cubupu, rae G6onblioe KOJIHYECTBO He(TenposBIeHHUI U He6Oob-
KX 3aNexed He(TH GUKCHPYIOTCS B KPOBEILHOM YaCTH TOIOPCKHX OTIIOKE-
HHit (Kopa BbIBETpUBaHMS (yHnamenTa — Tomymckoe, MopreiMbs-TeTepes-
ckoe, YouHckoe, Jlanuinosckoe, INoranaiickoe u ap.). [Topoasl pyHnamenTa
CJIOKEHBI U3BEPXKEHHBIMH TIOPOaMH, KPEMHHCTBIMU CJIAHLAMM M CJIAaHLIAMH
C MPOCJIOAMH METANECYaHUKOB B METArpaBeIuTOB, KOTOPEIE HECYT ClI€/bl HH-
TEHCHBHBIX BTOPHYHBIX U3MEHEHHH, 00YCIOBIEHHBIX NPOLIECCAMH I'MAPOIIH-
3a M BBbILIENAYNBAHUA W MMEIOLMX 30HANBHEIN XapakTep [44].
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4. COBPEMEHHBIE 'NIPOTEPMbI

I'iaporepMbl UMEIOT LIMPOKOE pacHpOCTPaHEHHE KaK B KOHTHHEHTAJb-
HOH 4acTH 3eMJlH, TaK H B aKBaTOPHIAX MOpel OKeaHoB U 03ep.

4.1. CybakBajbHbIe THAPOTEPMbI

VYeraHosrieHHas B KpacHOM Mope riipoTepMalibHast JesITelbHOCTh Xapak-
Tepusyetcs TeMneparypoi 60°C 1 MuHepanu3auueit pasrpyxatomuxcs ¢quio-
unoB 180 r/n. JloHHble OCcafiki COAepaT pyAHble MUHEpalbl. AHANIOTHYHAs
rUAPOTEpMalibHasi A TENbHOCTb YCTAHOBIIEHA B CEBEPO-3alaiHON YacTu AT-
JIAaHTHMKH, Ha BocToke Tuxoro okeana B ['ananarocckom pudre, MekcukaH-
CKOM 3JIMBE U JPYTHX aKkBaTopusax. B obnacTix cpeluHHO-OKkeaHHYeCKUX Xped-
TOB (OKOnO 12 % nuoLaay OKeaHOB) MOLIHOCTE TEMIIEPATYPHBIX aHOMAJIHiA
Hepenako gocturaet 1 km [3].

B npenenax YepHoro 1 Cpein3eMHOIO MOpEii OTKPbIT PsiA rPA3EBbIX BYJI-
KaHOB U [JIMHSAHBIX AUANUPOB, KOTOPbIE BHIIISAAAT KaK KOHYCHBIE TOCTPOMKHM C
yIJlaMU HaKJIOHa B HECKOJIBKO rpafycoB. Ha cknoHaxX HaXo[sTCs MOTOKM Tpsi-
3eByJIKaHH4ecKoi Opexyny. CpeJHe3eMHOMOPCKUE ByJIKaHbl KpynHee YepHo-
MOpcKHX (5-7,5 kM npotuB 1,5-2,5 kM). Bynkanbl HaxoiTcs B pa3inyHoOi
cTaauM aktuBHOCTH. Haubonee aktueen Tpeamap (UepHoe Mope), B ero npe-
Jenax obHapyxeHbl CTskeHus rasoruaparoB. Ha Bynxane Hanonu (Cpenu-
3€MHOMOPCKHH Ball) yCTaHOBJIEHBI BbIXOABI Fa30B U (UIIOMIOB, a B mpeJenax
BaJIa BBIABJIEHB] yTPaTUBLINE aKTUBHOCTD IPA3EBbIC BYJIKAHBI U ITIMHAHBIE JH-
anvpal, EPEKPLITBIE OCAJKAMH Pa3IMyHON MolHOCTH. LleHTpanbHas yacTh
YepHoro mMops xapakrepusyeTcs MHOTOYMCIIEHHBIMU cOpOCaMH, YTO MOXKET
CBUJIETENILCTBOBATh O HAJIMUMU 30H pacTskeHus. B CpenuzeMHoM Mope Ha-
000pOT — IIHUPOKO Pa3BHTHI B3OPOCHL, YTO CBUAETENBCTBYET O HAIHYHMH 30H
cxatus [32]. ABTOpbI TPAaKTYIOT 3TH (aKThI ciienyomum odpasom. B UepHom
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MOPE IIPOUCXOAMIIO BBICTPOE HAKOMJIEHHE OTIIOKEHHH MalKOMCKOH CEpHH, UTO
npuBeso k obpazosanuio ABI1/L,.c nocneayommM “npopelBoM 3THX TOJNLI IO
30HaM cOpOCOB K NOBEPXHOCTH AHA”. B CpeanseMHOM Mope — “BblJaBN1Ba-
HH€ TUTACTHYHBIX TOJIL KO IHY MODS 3@ CYeT FOpPU30HTanbHOro cxkarus” [32].

Oj1HaKo KONMYECTBEHHBIE OLIEHKHU TOKa3biBatoT [21], uTo cKOpOCTH MpH-
palleHKs Ne0CTaTHYECKOIO (FOPHOTO) AaBJIEHUs MHOTO MeHblIIe CKOpPOCTel pe-
JIaKCAlMy MOPOBLIX NABIEHUH B YIJIOTHSIOLIMXCS OCa/Kax, a caM Mpolecc
YIUTOTHEHHS IIMHUCTBIX NopoX (TeM 6osee MOpPOA UHOTO JIMTOJIOTHYECKOTO
COCTaBa) CTallMOHAPEH B reonornyeckoM Macwirabe BpemeHu. [1o3toMy yT-
BEpXKJIEHHE aBTOPOB, He NOATBEP)KACHHOE PAaci€TaMU, He BHI3bIBAET AOBEPHS.
Ilo HaleMy MHEHHIO, NIMHSHBIE NHANNPBI, FPA3eBble BYJIKaHbI U APYTHE Tpo-
ABJIEHUS THAPOTEPMAJILHON JEATEIbHOCTH CIIEAYeT CBA3bIBATH C COBPEMEH-
HHBIMH T€OJIMHaAMUYECKUMH TIPOLIECCAMH U CyOBEPTHKAILHONW BOCXOASLIEH
MHUrpauuen Quonaos.

KoOHUEHTpHPOBaHHbIE TOTOKM TyOOKHX GIIIOUI0B, LIUPOKO pacnpocTpa-
HeHHbIE Ha NTyOOKOBONHBIX OKPaHHAX KOHTHHEHTOB (B 30HE COYJICHEHHS JIU-
TOC(EPHBIX IUTHT), COAEPXKAT aHOMAJILHO BBICOKHE KOHIIEHTpauuu YB u 06-
pasyloT pa3/MyHble aHOMANHUU B reoPU3HUeCKMX H F€OXHMHYECKHX ITOJAX.
OHu mMpoKO pa3BHUTHI B palioHaX akKPeHUOHHBIX npusM Kackanus, Makpan,
bap6anoc, Hankait, Munonesuiickoit, Ynnuiickoii, [Nepyanckoit, Cpenuzem-
HOMOpCKOM Basie, okpanHe CeBepHoil KanuhopHun U MHOTHX ApYyTrUX paiio-
Hax. MI3BeCTHBI OHU U B paliloHaX MacCUBHBIX OKpanH: MeKCHKaHCKUH 3a/IUB,
okpanHa Kaponunel u xp. briekik, ceBepHas okpauHa Hopsernu, UepHoe Mope,
HOxnbIit Kacninii u ap.

Yacte murpupyromux ¥YB nonanaer B noByLIkH, obpasys 3anexu. Jlpy-
ras 4acTb [10NaiaeT B NPUIIOBEPXHOCTHBIE OTIIOXKEHHUS, II€ MOXET 06pa3OBbI-
BaTh ra30rUPaThl, CTAOMIBHBIE TP UMEIOLLINXCS TEPMOOAPUYECKUX YCIIOBH-
ax. Yacts YB nocTuraer Mopckoro 1Ha v pasrpysaercs B BUA€E CTpyii cBoOoI-
Horo rasa (“ra3oBsie ¢akensr’).

OKHCINTENLHO-BOCCTAHOBUTENBHBIH MOTEHIUAT B 00NACTIX pasrpy3ku
¢moMa0B cMeLIAeTCs B CTOPOHY BOCCTAHOBHUTENBHBIX YC/IOBHIA, YTO NPHBO-
JUT K FHTEHCHUBHBIM NTPOLIECCAM PERYKIIUH OKCUIOB METAJIJIOB, BOCCTAHOBJIE-
HHIO CyJb(aTOB ¥ KOHCEPBAlMM OPraHM4€eCcKoro BelLiecTBa B ocajkax. “B pe-
3yNbTaTe CIOXKHBIX 6MOXMMUUYECKHX MPOLECCOB C YYACTHEM CEPOBOIOPOJA,
YIVIEKMCIIOTHI, YIVIEBOAOPOJHBIX Fa3oB (IpEXJe BCEro MeTaHa) BO3ZHUKAIOT
cneuupuyeckue coobLIECTBA XEMOCHHTETHYECKHX OPTaHU3MOB, KOTOPBIE aK-
TUBHO YYacTBYIOT B YTUJIM3alMHU U TiepepaboTke BHIHOCUMBIX Ha THO (Iirom-
JoB” [31]. O1n npouecch! nporekatoT Ha mybuHax 2000 M B ycnoBusx nosi-
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HOro OTCYTCTBMs Kuclopoaa. Hanunune opranu3moB GUKCUpYETCs Kak B I'MI-
POTEPMAJILHBIX MCTOYHMKAX, TAK U B XONOJHBbIX Ha ()OHE MYCTHIHHOIO JHA
r1y60KOBONHBIX MOPCKHX GacceiiHax — “XeMOCHHTETHYECKHE coolliecTra”
[31, ¢.38]. Jlng cuMbn03a MUKPO- H MaKpOOPraHM3MOB HCTOYHHKOM THILE-
BOH LIEIH CITyaT CEPOBOLOPOA H YIIIEBOAOPOAHBIE ra3bl. DTH OPraHU3MbI “TIO
pasMepaM U CTPOEHHIO OTIIMYAOTCS OT “HOPMANIbHBIX” COPOJUUEL, a HEKOTO-
pbie OOMTAIOT HCKITIOYMTENBHO B 3THX 30HAX M A0 CHX T10P HE BCTPEYaIuch
¥ He onmucaHbl” [31]. OTu opranu3mel (Tpy6uaThie YepBH, XEeMOABTOTPOTIHbIE
OakTepuH, MOJUTIOCKH ¥ Jp.) YCTAHOBIEHBI C [IOMOIBIO MOABOXHOIO TEEBH-
JeHus 1 oTbopa Npob BO MHOTMX paiioHax MUpa.

IIpoueccbl HOBOMHUHEPaI006pa30BaHis IPUBOAST K BOSHUKHOBEHHIO Kap-
OOHATHBIX KOHKDELUH, CTSHKEHHUIA, KOPOK M POCTY KapGOHATHBIX NOCTPOEK. ITH
Iy 6OKOBO/IHbIE OCTPOHKH UMEIOTCS BO MHOTHX PaiiOHaX MUpa U pejcTaB-
NAOT COBOM MacCHBHbIE MU3BECTHAKH C KapOOHATHBIMH “TpyGamu” BHYTpH,
[0 KOTOpBIM MOCTYNaroT ¢uronasl. KapOoHaTHble MOCTPONKH UMEIOT MOIIL-
HOCTB 10 COTEH METPOB M THAMETP HECKONBKO KUIOMETPoB (MekcuKaHCKHii
3a14B, ceBepo-3anan ABCTpanuy, Ny6okoBoaHas 4acTs Mpnanauu, Hopsex-
CKOE MOpe W JIpyrue paoHbl) U “NIPEACTABIAIOT cOOOH HACTOsIHUE y6OKO-
BOJIHbIE proBLIe MaccuBbl” [31]. 30TONHEI cOCTaB yriiepona 3nech 06bIu-
HO Jier4e, 4eM B HOPMaNbHBIX MOPCKHX KapOoHarax, 1 61130K K H30TONHOMY
COCTaBy yIJiepo/ia METaHa, COLEePKAaLIerocs B ocaixax.

T1opo#i KOHLEHTPUPOBaHHbIE BLIXO/b! INTy6OKOBOAHBIX (IIIOHIOB COMpPO-
BOXIKOTCS 00pa3oBaH1eM TPyOOOOPa3HEIX MOCTPOEK, CIOKEHHBIX GAPUTOM,
[TUPUTOM, OKCHIAMH KeJjie3a M APyFMMHU MUHepajiaMu. [eoXuMuyeckuii ana-
13 Gonee 1000 o6pa3uoB r1y6OKOBOIHBIX OCALKOB M OKOJIO 300 obpazLoB
06JIOMKOB OPOJT HO3BOJIMIIO aBTOPY [31] BBIAENUTSL CPeaU HUX Be rpynnsi:
1) ¢ GOHOBBIMH reOXHMHYECKHMH MOKA3aTENSIMHU, KOTOPBIE MAJIO OTINYAIOTCS
B MipeJiesiaX OAHOTO paiioHa, “H0 MOTYT UMETh 3HAYUTEIIbHbIE PA3NHYMS B KOH~
UEHTPALMAX OTAENbHBIX KOMIIOHEHTOB M COEMHEHMI B PasHBIX peruoHax.
Conepxanne VB nosblaercs B oboraumennbix OB ocaakax — canponeny,
DJIMHBL; 2) C aHOMAJIBHO BBICOKMM cofiepxanueM VB, ux KOHLIEHTpaLUy U
COCTaB CYWIECTBEHHO OTJNYAIOTCS B Pa3HbIX PETHOHAX M JJaXe Ha KOPOTKUX
PacCTOSIHUAX B MpPEZENaX O[HOro paiioHa B 3aBHCUMOCTH OT YAAJeHHOCTH OT
o4ara pasrpy3kH 1 MFHTEHCHBHOCTH pasrpy3kH. KonueHTtpauus Y B B atoit rpyn-
e Ha MOpsJKK Bbille (POHOBOH U HEe KOHTPOIUPYETCH JIUTONOIHYECKHM CO-
CTaBOM H COJEPKAaHUEM Copr B coctase YB 3aMeTHYI0 posib HIParOT TAXKENbIE
FOMOJIOTH MeTaHa, MHTEPIIPETHPYEMble KaK XXHPHbIe He()TaHbIe rasel. B co-
CTaBe NOPOBbLIX BOJ PUKCHPYIOTCS aHOMAJIMU 110 KOMIIOHEHTAM XUMHYECKOrO
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cocTaBa U HOHaM. M30TONHBINA cOCTaB yrnepojaa B 3THX Npobax CBUAETEb-
CTBYET O TEPMOI€HHOM MM CMEIIaHHOM npupoae Y B-ra3os, a Takke O TOM,
4YTO B 3TUX pajioHaxX NPOUCXOAUT pasrpy3ka HEDTSIHBIX WK Fa30KOHAEHCAT-
HBIX 3anexeit [31].

M.K. MBaHoB cTOUT Ha no3uLusix npeodpasoBanms OB-nopo, KOTOpBIE,
10 €ro MHEHHIO, SBNAIOTCSA FeHepaTtopaMu YB B rps3eBbIX ByJikaHaX H raso-
BBIX BBIXOJOB B [TyOOKOBOJHBIX YaCTAX MAaT€PUKOBLIX OKpaMH, HO BMECTE C
TEM YTBEPHKJAET, UTO OUEHUThb UX 3HAYUMOCTh B T'eHepauny YB B HacTodIiee
BPEMs MO’KHO JIHMLIb HA Ka4€CTBEHHOM YPOBHE.

IIpencTaBuTENIM HEOPraHUYECKOH THIOTE3bl NPOMCXOXKIACHUS He(pTH U
(bopmupoBaHus MecTopoxaeHH# Y B TpakTyioT 3TH (aKThl HHaue: Cy6akBab-
Has pasrpy3ka COBPEMEHHbIX THAPOTEPM IeHETHUECKH HE CB3aHa ¢ 0¢anou-
HBIMH OTJIOKEHUSMH, “a, HANIPOTHB, oboramaeT nocieqHue Kak B rpouecce
OCaIKOHAKOTUIEHHS, TaK M B TIOCJIEAYIOLIHE IEPHOIbI F€0IOTHYECKOTO Pa3BH-
THS B BUJE OPEOJIOB PaCCEsHUsI Hapaly ¢ XPYTUMU NIyOMHHBIMU BJleMeHTa-
mu” [3].

Conepxxanrie YB B snuueHTpe MTyOOKOBOAHBIX THIPOTEPM NOCTUraeT
1-3%, a 3a ero npenenamu cHmwkaercs 1o 0,3% (usonpouansie YB ¢ conep-
xaHueM 10 50% srimodaror: duran (C, ) — VB perynspHOro cTpoeHus, CKBa-
nan (C,)) u qudurun (C,)) — YB HeperynsapHOro CTpoeHus, OpU MOJIHOM OT-
CYTCTBUH 0CaJIOYHBIX OTIIOKEHNH. HO B TO ke BpeMs “oTkphiTHE OakTepHaib-
HOHM XM3HHM B BBICOKOTEMIEPATYPHBIX I'MAPOTEpMax U OGHONMPOAYKTOB
KU3HEAEATENILHOCTH OakTepHil B pyaax DIyOOKHX 30H OK€aHa 3HAYMTEJBHO
paciuMpseT rpaHuLbl 6Mocdepsl. .. BO BpEMEHH U IPOCTPAHCTBE”, YTO YBESIH-
4UBaeT BO3MOXKHOCTH OoreHHOro Hedreobpasosanus [6, c.11].

ITpuBenenHsie Bhlle (GAKThl MOKHO TPAKTOBaTh JABOAKO: 1) 3apokaeHue
HOBOH JXM3HHU B YCJIOBHSX OTCYTCTBHS KHCIOPOZA 1 OCBEILEHHOCTH U3 OCTY-
naroux GIoNI0B IPHY Aerazalny 3eMi; 2) CoxpaHeHHEe IPUCIOCOOUBILIAXCS
paHee CylIeCTBOBABIIUX BHJOB K HOBBIM TEPMOAWHAMUYECCKHM YCIIOBHAM M
YCJIOBUAM OOUTaHUS.

PacdeTnbl 0 pe3ysbTaTaM OKEaHOJIOTHYECKUX HCCIeA0BaHUM NMoKa3biBa-
0T, 4TO TOJIBKO B NIpefieNax CPeAUHHO-OKEaHHYECKUX XPeOTOB BBIHOCHTCH
€XXerofgHo 60 MIpA. T 1aB U OKOJIO 5 MJIPA. T BOJBI, ra30B U coJieid, YTO 60Jib-
ute, ueM nocrtynaer ¢ cymd (B.H. 3enenoB-lBaHeHkoB, 1982 r.). DTu xe
paiioHbl XapaKTEPU3YIOTCS aKTUBHOM rupoTepMasibHOMR NesTeIbHOCTRIO, CO-
IIPOBOXKAAIOLLEHN ByIKaHUYECKHE U3Bep keHus (MOCTBYIKaHHYECKas desaTellhb-
HOCTD). [TosIBUJICS HOBBIH THUI PYAHBIX MECTOPOXKICHHH — “IKCrayISLHOHHO-
0Calo4HblHi”, GOPMUPYIOIIMHCS NPU MTOCTYIUICHUM Ha JHO aKBaTtopuii pya-
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HbIX KOMIIOHEHTOB, COEPIKALIMXCS B THAPOTEPMANIbHBIX PACTBOPAX [yOOKUX
30H 3emnu [3]. TTo ganueM [10], B aKTUBHBIX CTpyKTypax BoctouHo-Tuxo-
OKEaHCKOTO Nosca exeroaHo Beiaensercs 1o 1,6:10% metana u 1,3-10° Bonopo-
71a, YTO COMIOCTABHMO C KOJIM4ECTBOM GHOTEHHOro MeTaHa U3 60710T 3ana o
Cnbupu.

MHOTrouHCIEHHbIE ITyOOKOBOAHbIE HCCIIEA0BaHKs AHAa MHPOBOIO OKeaHa
BbIABAJIM MHOTOUHCJIEHHbIE 04ard CyGaKBalbHOMN pasrpy3KH Ha IyOuHax 10
2 kM 1 GoJiee, KOTOpbIE YacTO CONPOBOXAIOTCA 3alexamu rasoruaparos (I'T),
KOTOpble 0OHapy>KeHbl B NpeJieslaX aKTUBHBIX U NAaCCHBHBIX KOHTMHEHTAJIb-
HbIX OKPaMH.

OcobenHocTamu pacripoctpaderus I'T aBnsiorcs: 1) KpaiiHss HepaBHO-
MepHOCTh pacnpeneneHus I'T B npocTpaHCTBe U MX CYLIECTBEHHOE OTAUYHME
10 MHTEHCHUBHOCTH; 2) OTCYTCTBHE BO3MOXHOCTH JUISl 3HAUUTEJILHOH JiaTe-
pabHO# Murpauuu (peoGiajaHue BEPTHKATLHOH MUIPaLi) U BCIICICTBHE
3TOTO HEBO3MOXHOCTH c6opa I'T" ¢ GoNnbIIKMX MIomanek; 3) OTCyTCTBUE YCIIO-
BUH [Is1 KOHCEPBAUMH GMOXUMUYECKHX ra30B I KX COXpaHEeHHs OT OKUCIIE-
HH; 4) BO MHOTHX CJIyYasiX HET YCJIOBHMIA Uil TepMoOKaranusa (Temieparypa
10-20°C); 5) oTCyTCTBME YCIOBHMH JUIsi MAaccoBo# renepauui OB 13 ocajikos
W3-3a HX MaJIOil MOIIHOCTH; 6) CB3b BOCXOSILEH JIOKATH30BAHHOW MUrpa-
LMK C pa3jioMamu, TUanupamu, rps3eBbIMH BYJIKaHaMH U C 30HaMH TyOuH-
HBIX CPbIBOB B OCHOBAaHMH OCaJO4HbIX OTJOXKEHHUH; 7) WUIMPOKHUI NHana30H
u3MeHeHus B 30He Hacbliienus I'T msoromamu yrinepoaa (8"°C ot -37 1o
-80%o0) 1 Bogopoza (D ot -150 no -260%o); 8) Boab! I'T' cuilbHO ONPECHEHBI U
coaepar aHoManbHble kKoHueHTpauun NH,, Br, Sr, D v npyrux MUKpOKOM-
noHenToB; 9) I'T 06pa3sytoTcs 3a cYeT MOCTYIUIEHUs XUAKKX Y B, a He cyxoro
MmeTana [20].

M3yyeHue yCTaHOBIEHHO} B OC/EHEE BPEMS TPA3EBYIKAHUYECKOH Jies-
TEeLHOCTHU Ha JHE MOpeii ¥ OKeaHOB [TOKAa3aJlo, YTO COCTAB pasrpyKaloUXCs
ra30HaChILEHHBIX BOJ OOBIYHO OTIMYAETCS OT COCTaBa MOPCKHUX, YTO HEBO3-
MOHO OOBSACHUTH MpPOLIECCAMM OTXKATHA MOPOBBIX BoA. [psseBbie (akenbl
06pa3yloT ra3oruapaThl Ha AHe akBaropuii (“neasHbie wankn”) [3].

O6pasopanue I'T, no Muenno A.H. Jimutpuesckoro u 5.M. Bansiesa [20],
C KOTOPHIMU TPYJHO HE COMNACUThCS, MPOUCXOAMT 32 CYET JOKAJBHBIX MOTO-
KOB IyOGHHHBIX Y B. DToMy He nporuBopeuar copepxanue 8"°C (B %o), KoTo-
poe B I'T mensercs ot -36,1 10 -94; B npupoaHbix rasax — or -20 10 -75; B
TIOMYTHBIX Fa3ax HeQTAHbIX MECTOPOXIEHHH — OT -30 10 -55; B IPUPOAHBIX
HedTIX — ot -20 1o -30. Kak ormeuaer B.A KparoikuH, 310 “Hen30eXKHBbIi
pe3y/bTaT (paKiMOHNPOBaHMs U30TOTHOIO COCTaBa, YTO [0Ka3bIBAETCS (u-
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LIep-TPONiEBbIM CHHTE30M HedTH” [49]. [0 pesynsraTtaM cuHTe3a dulep-
TponueBoi Hedytu, §°C u3MeHseTcs ot -65%o nipu 127°C 10 -20%o npu 227°C
(cuHTe3 M3 BOOpOAa U JMOKCUAA YIepoaa) U oT -25 1o -14%o (cuHTe3 u3
BOJIOpOJa ¥ OKCHAa yriepoaa) [49].

ITo nannbM I'eonornueckoit Cnyx6s1 CLLIA, 3anackl MeTaHa B MOPCKHX
rasorufiparax JOCTUrawT 113 xBagpuianoHOB M°, uto B 77-10° pa3 npeBsi-
L1aeT MUPOBBIE 3arachl NPUPOAHOro rasa, paBuble 145740 mupa. m® (no co-
crosnmio Ha 01.01.2000 r.). “M xoTst MeTaH 3THX ra30rHaPaToOB KOE-KOMY Ka-
KeTCsi GMOreHHbIM U3-3a ero 8°C ot -36,1 10 -94%o, X pacrpocTpaHeHHe Ha
95% nnowand MupoBoro okeaHa, X 3amachl U COBPEMEHHbIH BO3pacT MX
KOJUJICKTOPOB — IOHHBIX OCAJKOB, TAKXKE HE COBMECTUMBI C THIIOTE30ii 0 Hed-
TEMATEPUHCKUX (alysx ceJUMEHTAlUH, KaK U O KaTareHe3e—MeTaHOreHese
HCKOMaeMOro paccesHHOro OpraHM4ecKoro BELECTBa U O ra3oc6opHBIX oca-
JlouHbIX 6acceitnax™ [50].

Mo nanubIM U3ydeHns Oonee 20 TepManbHEBIX NOJIEH B CPeAMHO-OKEaHH-
4ecKHX XpebTax, ymieBoJOPOAHas COCTaBIAIOLIas npesbimaeT 1,6-10° M*/rog
(H.C. beckposHeiii, 1985 r). ITo nanueim I'H. Boiitosa (1986 r.), yaenpHas
TJIOTHOCTh ¥ B-n0TOKOB (M*/M? B ro) COCTaBNsET: B CPEANHHO-OKEAHHYECKUX
xpebrax — 750, noxe okeaHoB — 300, B epexoqHLIX 30Hax — 650, B IIOABO-
HbIX OKpauHax — 150.

4.2. 'uaporepMbl HA KOHTHHEHTAX

VB B cOBpeMEeHHbIX HAPOTEPMAIBHBIX PACTBOPAX YCTAHORBJIEHBI B Kallb-
Jiepe ByJkaHa Y30H Ha Kamuarke, gpymaponbHbix raszax Canr-5Iro, Bo Bnagu-
Hax Amiantuc Il B KpacHom mope, B ["aBalickux naBOBBIX 03epax, Ha Tep-
MaJIbHBIX NONAX Mes10yCTOHCKOrO HALMOHATIBHO [AapKa H B APYTHX palioHax.
ITpu nspepxkennn TonbaunHckoro BynkaHa (1975—-1976 rr.) ObLIO BeIHECEHO
2,5-10° T YB (M.B. Barnacapoga, 2000 r.).

I'upoTepMaibHas IesTebHOCTh NPUBOIHT K CYIIECTBEHHOM nepepaboT-
K€ EMKOCTHBIX U QUIILTPALMOHHBIX CBOKCTB MOPOJ B 30HaX BHeApeHus, Gop-
MHDYS KaK XOpOUIO [IPOHMIIaEMbI€ 30HbI (PAaCTBOPEHHE), TaK M HENIPOHHILae-
Mbie (BTOPHYHOE MUHEPAI000pa30BaHKE), TOCIIEAHHE IPUBOIAT K GOPMUPO-
BaHHIO 30H I;1aCTOBO-0JI0KOBOTrO cTpoeHus [21-25].

Hedrenposisnenus B kanbiepe BynkaHa ¥Y30H (Boctounas Kamuarka) us-
BECTHEI JaBHO. Kafnnu He@TH BEIHOCATCS Ha IOBEPXHOCTh 03€pa, CKAIlIuBa-
€TCs B 3aKOMYILIKaX. Y30HCKas He)Th pacCMaTpUBaeTCs aBTOpaMH [5] kak k-
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CTPAKT TepMaJibHLIMU BoAaMH YB 13 OpraHMYecKoro BeliecTsa Hedremare-
PUHCKHX [OPOJ, @ He Kak NPOAYKT Aerasauun 3emiin. OCHOBaHHE KallbAepbl
CIIOXEHO ByJIKAHOT€HHO-0CaI04HbIMU MIOPOIAMH ILJIEHCTOLICHOBOTO BO3pacTa
(3870 Tsic. 5ieT) [5]. K coxanenuio, 3a paMkamu paboTbl OKa3aJlCh OTBEThI
Ha cilelyIolMe Bonpockl: 1) TepMalibHble BOJIbl pa3rpykaroTcs 1o BCeH nio-
WM Kasbephl UK IO OFPaHHYEHHBIM B IPOCTPAHCTBE 30HaM (TpEeLUHHOBA-
TOCTH WM OcnableHHbIM)?; 2) KakoBa MOLLHOCTL OCAIOUHBIX OTJIOXEHHH B
COTIOCTABJIEHUHM C BYJIKAHOTEHHBIMH, T.€. JOCTATOYHO 1M HE(PTEMATEPUHCKOTO
noTeHLHana s pa3rpy3ku ¥YB Ha npoTsKeHuU BEKOB?

AKTHBHas coBpeMeHHas TMApoTepMajibHas JesTeJbHOCTh U3BECTHA BO
BITAJIMHAX, OKpY>xaroux Baitkan, 1 B ero npeaenax. B exunoit baiixanbckoit
pudTOBO# 30He [34, 35] BRIAEASETCS P BNIAJUH, NPEACTABIAIOIMX coboi
eIMHYIO CHCTeMy (“JMTONOrndecKoe Teno”) — YeThceneHrckas, Yerobapry-
suHcKas, Kuuepckas, a Takxke OTAebHbIE BIAAMHbI — baprysuHckas, Bepx-
ne- 1 HixHemyiickas, Bepxneanrapckas u apyrue. baiikanbckas pu¢roBas
CHCTEMA XapaKTepU3yeTCst GONBLINMH CKOPOCTAMHU OCAIKOHAKOTLIEHHS, 60Ib-
110M MOIIHOCTBIO OCaZOYHBIX OTIOXKEHMH KaliHo30iickoro Bo3pacTa (10
7,5 kM), conepxatux B cpeaieM 1-3% paccesHHoro OB, MOBBILICHHBIM CO-
Jiep>KaHHeM FOBEHHIIBHOTO BOJOPO/1a, Pa3PhIBHOM TEKTOHMKO#H M aKTHBHOH CeH-
CMHYHOCTBIO, a TAKKe HAJIMUUEM a30TUAparoB, MOILHOCTh CJIOS KOTOPBIX
yMeHbLIaeTcs k nobepexsnio. [10 3TMM MpuYMHaM JaHHBIH PErMOH CYMTAeTCs
NEPCHIEKTUBHBIM JUIS TOUCKOB MecTopoxaeHuii Y B. TIpAMbIMU Npu3HaKaMu
ABJISIOTCS MHOTOYMCIIEHHEIE TOBEPXHOCTHBIE BhIXOABI YB-rasor no Bcemy
nepuMeTpy 03epa, BiepBble 3adukcupoBaHHbie Gonee 250 net nazax. Haubo-
Jlee MHTEHCHBHAs pa3rpy3ka YB-rasos Habmonaercs B ycTbsX pek CeneHry,
Bapry3uH, BepxHeit AHrapsl. Mi3yueHue rasoBoro cocrasa rno3BoJjiuiio Bbljie-
JIUTB YETBIPE FPYHIbI ra3oB (900 aHamM30B): METAHOBBIM, a30THO-METAHOBBIH,
METaHOBO-a30THBIN M a30THEIH, C pa3IMYHBIM KOMTHYECTBEHHBIM COJIEP>KaHH-
€M B HUX IeJIis, BOJOPO/A, KMCJIOPO/a, a30Ta, yIJIEKUCIIOro ra3a ¥ Metana. Bo
BCEX THINaX rasos copepxurcs resuid. Coaepxadue B a30THOM THIE rasa re-
NUs yKa3bIBaeT Ha OBEHUIIBHOE IPOUCXOXIEHHE ra30B. MeTaHOBBIC a3kl OT-
HOCSTCS aBTOPOM K KaTareHeTHIeCKHUM, HECMOTPs Ha Hallnyue reus. Octab-
Hble OTHOCATCH K CMELIaHHBIM, TaKxKe coaepxauuM renuit [34, 35].

[To HaJMYHIO AECATKOB MOJABOAHBIX rOp, XOIMOB H 0aHOK B aKBATOPHH
03epa JIeIaeTCA BBIBOJ O TOM, YTO BbIXO/IbI Cy0aKBaJIbHOTO ra3a MPOUCXONUITH
W B TIPOILITBIE TEOSIOrUYECKHE SMOXH (ra3oBblfl TAIEOBYJIKaHU3M, COMPOBOX-
narowuiics BLIHOCOM TBepaoro marepuana). Hanpumep, Iocosbckas Gauka,
pacnosioXeHHas IMouTH NnocepenuHe balikana, UMeeT BbICOTY OTHOCHUTENIBHO
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Jioka koTioBuHbI 1104t 1000 M. HekoTopble cBeieHUS MMO3BOJISIOT, M0 MHe-
HHIO aBTOPOB, YBEPEHHO IOBOPUTBH, YTO KOIAA-TO 3TO ObuT 0cTpoB. CKIIOHMI
GaHKH CIOKEHBI YepeOBaHHEM [JIMH aJIeBPOJIMTOB U NECYaHMKOB. 'a30Bbie
rpuOHBI UMEIOT Pa3MEPBI OT MEPBBIX JECATKOB METPOB 10 1—2 KM ¥ (pHUKcH-
PYIOTCsi B 3MMHeEe BpeMs 110 IPONIapHHaM BO JibJly B IPHOPEXHON aKBaTOpHH,
BCTpeYalolUMcs 06bI9HO rpynnaMu. J1e6utsl rpudoHOB KoIeOIIoTCs OT Jie-
catkoB 10 1000 M*/cyT.

Hcnanaus — npumep “ropsiveir” merasauun 3emin, Ha 90% cnoxeHa 6a-
3ajITaMH, B Pa3HO# CTENEHU H3IMEHEHHBIMU M'HApPOTEpMaMu. B naBax u kom-
IJIEKCAX FTUAPOTEPMATIbHBIX MUHEPAIOB 00HAPYKEHbI NONULHKIIHYECKHE apo-
Maruyeckue YB, 4To He ABngeTCS “IK30THIECKHUM MU ClIy4aliHbIM SBJIEHH-
€M, a 3aKOHOMEPHELIA pe3yNbTaT ByJKAHUYECKOH W NOCTBYJKAHMYECKON
rHApoTepMaNbHON AedatensHocTn” [11, ¢.112].

PesynbTarhl u3yueHUs MeTaCOMaTHYeCKOM AeATEbHOCTH B Mpejaenax Bo-
croynbiXx CasH u Ipubaiikanbs nokasay, YTO OTIOKEHUS CAaMOPOAHOIO Y-
Jiepoza B MpefieNiax MeTacoMaTHYECKHX 30H MTPOUCXOAHIIO 32 CUeT MOCTYILIe-
HHS BOCCTAHOBJIEHHBIX BHICOKOY [TIEPOAUCTHIX (PIIFOMAOB MaHTHIHHOTO MTPOUC-
XOXIEHHs TP HEOAHOKPATHOH cMeHe aouHOro pexxuma. bosee mozguue
METaCOMATUThl MOINIM YHHUYTOXAThk OoJiee paHHHe. BbIBOAbI NOATBEPXKAAIOT-
cf Takke u3otonuei yrmepoaa [19].

Mo MHeHuIo 60/1bILMHCTBA UCCIIEAOBATENEH, JIETYUHE DJIEMEHTRI MAHTHI-
HOTO NPOUCXOXICHHUA TONIaIal0T B 3€MHYIO KOpPY B COCTaBe Marmbl, IIpH 3ac-
ThIBAHHH KOTOPOH NPOMCXOMHT BbiAenenue npexae scero H,0, CO, u npyrux
ra3oB, KOTOpbie 06pa3ytoT KOHBeKTHBHbIe NoTOKU. Obpasosanne H,0 u CO,
APOHCXOIMT TAKXKE 38 CYET OKUCIEHMSI BOCCTAHOBIEHHBIX (IOHAOB, MOCTY-
NaKoUIMX B BEPXHHUE YaCTH MAHTUH U 3eMHYI0 kopy. CoctaB ¢uitounI0B MeHs-
€TCs BO BpEMEHH He TOJIBKO B Me0JMHaMHUYeCK! aKTHBHBIX 001acTAX, HO Tak-
e B npejenax aceficMudeckux 30H. Tak, B npeaenax XubuH B TeueHUe Hele-
1M 3aUKCHpoBaHbl M3MeHeHHd (B % 00.): no merany — 49,52-65,98, no
ThKeabM YB — 1,08-11,08, no uzoronHoMy cocraBy MetaHa 6> C%o — 7,7—
16,5 {41].

B pa6orte [1] onuchiBaeTCS BIMAHUE MHAPOTEPM Ha POPMHUPOBAHHE Kap-
GOHaTHBIX KOJIEKTOPOB. HEe3aBUCHMO OT reoJIorHyecKoro CTpOeH s pasHbIX
PErHOHOB €MKOCTh KapOOHATHBIX OTIIOXKEHUI ABNSAETCS BTOPUYHOM, YTO CBfI-
3aHO C TPEIIMHOBATOCTHIO H HAJIOXKEHHBIMH JIMI€HETHUECKMMH IIpoliecca-
MH, 00513aHHBIMH CBOEMY NMPOHCXOXKIACHUIO THAPOTEpMaM, MOCTYHAIOIMM 3a
CUYET BOCXOJSALIEH BEpTUKAIBHOH MHIpalliM M HApYLUAIOIIUM CJIOKHBHIEECS
paHee TepMOJAMHAMUYECKOE paBHOBECHE B cHCTeMe (mioua—tnopona. I'mapo-
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TepMajibHble (IIIOM/IBI UMEIOT MHHEPAIH3ALHMIO 200-600 r/n, conepxar pya-
Hbie 1 HEpy/IHbIE JIEMEHTb! [NIyOHHHOTO IIPOMCXOXKACHHA. B rasoBoM cocTase
nomMuMo YB NpHCYTCTBYeT BOAOPOA, CEPOBOAOPO, YIIEKUCIbIH ras, TeNHH,
a30T U Apyrue rasbl. [10 MHEHHIO aBTOpA, ra30HACHILEHHOCTD ONPEACNIAETCS
COBPEMEHHBIMH M MANCOrHAPOTEPMATBHBIMU NPOLIECCAMH, “CBSI3aHHBIMHU C
OCHOBHBIM H YJITPAOCHOBHBIM (MHOT/A LIENOYHBIM) ByJikanu3MoM™ [1].

Bocxonsias MUrpals HIPOTEPMANbHBIX PpacTBOPOB OCYIIECTBIACTCA
110 pa3jioMaM M 30HaM IOBBILEHHOH TPELIMHOBATOCTH U COMPOBOXKAETCA
MeTacoMAaTHUYECKHMH U3MEHEHUAMH NOpoJ (AOJOMHUTH3ALNs, aHTHAPUTH3a-
1Ms, BTOPMYHAsA KalblLATH3aUMs, CYIb(UIbl pa3IMiIHbIX METAIIOB H Ip.).
['uapoTepMaibHast AeATEIbHOCTD (T1ajleo— 1 COBpEMEHHAas) NOATBEPKAAETCS
JCCTIEIOBAHUSIMH TTOCIIE/IHUX JIET Ha jHe OKeaHoB M Mope# (KpacHoe mope,
MeKCHKAHCKHii 3aJIMB, Cpe/IMHHbIE XpeOThl ATIaHTHYeCcKoro u Tuxoro okea-
HoB). COBpeMeHHas rHApoTepMalibHasl JEsTeIbHOCT YCTaHOB/ICHA B NIpEe-
nax IlpansTcko# BaJuHbl ¥ APYTHUX paioHaX APEBHUX mnargopm. Ha Ten-
[M3CKOM MECTOPOKIEHHH NOBTOPHBIMM F€OXMMHYECKMMHU ChbEMKaMHU yCTaHOB-
JICHBbl FEOXUMHUYECKHE aHOMAJIHH, “CBHAETENHCTBYIOIINE O MYJILCHPYIOLIEM
MIOTOKe DIyGHHHBIX (IIOM/I0B MO Pa3phIBHBEIM HAPYIUEHUAM”. B ra3oBoM co-
CTaBe ATOro MeCTOpokAeH s 10 20% MPUXOAUTCS HAa CEPOBOAOPO/ U YIJICKMC-
NbIH ras, “4To onpeieNseT UuX arpecCUBHOCTD, 0COOEHHO MO OTHOMIEHUIO K
JIErKOpacTBOPUMBIM KapGOHaTHBIM Nopozam”. PacTeopenue KapOOHATHBIX
TI0pOJl POHCXOMNT C BBIJENIEHUEM YITIEKUCIIOTO rasa u 00pa3oBaHKEM CYJIb-
daroB, 4TO U ONpeAENIET HEPABHOMEPHOCTB a30BOT0 COCTABa H TEMIIEpaTy -
HOI'O TOJIS TI0 TUIOLIAAM MECTOPOXIEHHS. B 30HaX anbnvHCKOi CKIa14aTOCTH
BTOPUYHAs IOPHCTOCTD OMPENIENSETCsS B OCHOBHOM TPELIMHOBATOCTEIO, & BTO-
PHUHBIE [IPOLIECCHI CONPOBOXAIOTCSA TPELIMHAMU THAPOpa3phiBa. BropuuHoe
MHHepa1o06pa3oBaHye PerHCTPHPYETCs 10 BTOPHYHOH NepekpuUcTaIH3aluy
KaIbLUTA U OKpeMHeRHUto. i1 3TUX paiioHOB XapaKTepHa HU3Kad MHHEpaill-
sanus ¢mounaos (10-5 r/n) n ruipokapGOHaTHO-HaTpHEBbI cocTas. B raso-
BOM COCTaBe OMUMO Y B pUCyTCTByeT BOXOPOA M 6ONBLIOE KOJHUYECTBO yr-
JIEKHCIIOTBL. 31€Ch POSBIACTCS aHAE3UTOBbIA BYJIKAHHU3M, COTMPOBOXKAAFOLLHH-
C5 THAPOTEPMATLHON NeATENLHOCTBIO, TPOABISIOLIEHCS C 6onb110# 3HEpryuei
u dopmupyrouieit ABIIJI. TmaporepmanbHas JeATENbHOCTE MOXKET OXBAThI-
BaThb BECh pa3pe3 0CaJ04HOr0 Yexjia H MPOARIATECA Ha NOBEPXHOCTH B BU/IC
TepMabHbIX HCTOYHUKOB.

I'uapoTepManbHast ESTebHOCTL CBS3aHa C COBPEMEHHBIMU MpOLEcCaMi
pasBuTHS 3eMIIH, U [IPEXCIE BCETO ¢ ee Jerasauueii. [eoXMMU4eCKHMH HCCTIENO0-
BAHMSIMU YCTAHOBJICH BOCCTAHOBUTEJIbHBIN XapakTep rmy6uHHBIX Gronzos [1].
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B ornpesieleHHOH Mepe YCIIOBHO K TMIPOTePMAIbHBIM IIPOLIECCaM MOXKHO
OTHECTH I'PA3CBYJIKAHUYECKYIO NEATENbHOCTh Ha KOHTHHEHTaX. I ps3eBbIMH
ByJIkaHamMH A3epbaiijukaHa, IpHyPOYEHHBIMH K 30HaM ITyGHHHBIX pasnomoB,
€XErO/IHO BRIHOCHTCS He MeHee 400 MIIH. M® MeTaHa, 4YTO 3a YeTBepTHYHBbII
nepuoa coctasnseT 175 Tpan. M.

B ocanounsix HI'B ruaporepmsl (uKCHpYIOTCS Npex e BCero no aHoma-
JMAM TEILIOBOIO NOJIsl, KOTOpbIE, KakK NMPABMIIO, PUYPOYEHBI K ITyOHHHBIM
pa3JjioMaM 1 XapakTepU3yI0TCH aKTHBHBIMU Ie0IHHAMHY€ECKMMH TIPOLIECCaMH.
TemnepaTypHble aHOMaTHH CONPOBOXKAAIOTCS HepeIko aHOMaJIUAMH B iaBjie-
HUAX IUIACTOBBIX (MIIFOMIOB.

Cocras u Temneparypa ruapoTepM, a Takke HHTEHCHBHOCTD pasrpysku
Ha IpOTSKEHUU TEO0JIOTHYECKOH UCTOPUM Pa3BUTHS PETHOHOB HE OCTAIOTCS
NnocTosHHbIMA. “ITpH 3TOM Cco3aaeTcs crnoxxHas “6nokoBas” CTPYKTypa nnac-
TOBBIX (TIOUIOB B NpeJienax OTAeNbHBIX CTpykTyp” [3, ¢.112] Kak npu Hepas-
HOBECHOM, TaK ¥ P PAaBHOBECHOM ME€OXMMHUYIECKOM COCTOSHUMH.

“Pa3sHbIMHM MeToaMH GBLIO YCTAHOBIIEHO, YTO OCHOBOI BCEX 3HAOTEHHBIX
(rrouAHBIX CHCTEM CiTyKHT Bonopo U yrnepoxn. [lns BepxHeit MaHTHM Xapak-
TEPHO NPENMyYLIECTBEHHOE 0GOrallieHHe BOXOPOAOM, a ISt CPEeHEd — yriepo-
AoM” (6e3 CChITOK Ha U3y4YeHHe (ITIOHIHBIX ¢a3 nopon). Jlerazauus 3emnu,
OLHHM M3 NPOABJIEHUH KOTOPOH SBNSIOTCS TMAPOTEPMATBHbIE CHCTEMBI, cy-
LIECTBOBANA, BEPOATHO, HA NPOTSHKEHHH BCel UCTOpHH ee pasBuTus. ['Mapo-
TEPMBI CYIIECTBYIOT M Cei4ac, 4To MposBIseTCs B Ny60KOil METacoMaTHYeC-
Koii nepepaboTke MOPOJL B 30HaX BEPTHKAILHON MHTPALMH H B opeonax pacce-
AHNA (KaK B IOpoziaX (yHAaMEeHTa, TaK U B OTIIOKEHHUS OCAOYHOTO 4exya), B
(opMUpOBaHHH MECTOPOXIEHHIH PY/IHBIX H HEPYIHBIX MOJIE3HBIX HCKOMNAEMBIX.
lunporepmanbHas 1esTeNbHOCT B 30HAaX MIYGHHHBIX PasjioMOB OCYIIECTB-
JIAETCA KaK NpU U3BEPKEHHAX, TaK U BO BPEMS NOCTBYJIKAHUYECKOM JEATENb-
HocTH [3].
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5. TMAPOTEPMAJIBHBIE
MECTOPOXIEHUS YB

[1.H. Kponorku (1955 r.) BeIcKa3an uaeto 06 YINEeBOAOPOAHOM 1 Heopra-
HUYECKOH COCTABNAOIMX IMYyOUHHOM aerazaimu 3emin. C Tex 1op MOsIBH-
JIACh HEONpPOBEPXKHUMBIE NI0KAa3aTeNIbCTBA 3TOTO NpesnosioxeHus. [Ipoueccst
BEPTHKAJIbHOH MUIpaUM¥ BELIECTBA C HUXKHEH IPaHHLbl OCAZOYHOrO Yexiia
(13 dyHnamenTa) yxe He BbI3bIBAIOT HU Y KOTO COMHEHHil. OcnapuBaetcs aMuIb
RONA MaHTUHHBIX YB 1 YB opraHuueckoro npoucxoxaesus. B cBssu ¢ 3TuM
C(OPMHPOBAJIOCH IOHATHE O TMAPOTEPMANLHBIX TUIIAX MecTopoxaeHuil YB.

YpesBsI4aiino WHMPOKOE Pa3BUTHE NIPOLIECCOB BEPTHKAILHON BOCXOASILEH
MUIpauMy GIIIOUAOB: THAPOTEPMATbHBIE MCTOYHHMKH, CONAHO-KY IIONbHAs TEK-
TOHMKA, KOHTHHEHTaJIbHbIA (A3epbaiimxkaH, [larectas, Tamanckuii n-os, Baii-
Kan u 1p.) u Mopckoli (Monunueckoe, Yepuoe, Kacnuiickoe, Apasuiickoe Mops,
mope Bodopra, Bokpyr o-Ba Cuumnns, noaBogHble cknonsl Kapkasa u FOx-
Horo KphbiMa) rpsiseBoii By1kaHH3M W AMAanUpU3M, FHAPOBY/IKAHH3M, ByJIKa-
HUYecCKas U MarMaru4eckas NesaTeNbHOCTb, aiMasHbie TPYOKU B3phIBa, a TaK-
K€ MHBEPCHOHHOE CKJIAIKo0OPa30BaHHe BBIHY/IAIOT BbLAEUTE HOBOE HATIPAB-
JICHUE B I'€OJIOTHH — UNbEeKYUOHHAA 2eono2us. TepMHH BNEPBLIE BBEJCH B
auteparypy B 1923 r. I'. IlTunne [80].

Ces3b MecTopoxieHnit VB 1 pynoo6pasyrommx quronaHbIX CHCTEM ¢ ry-
OMHHBIMH Pa37lOMaMH U3BECTHA NIABHO [3, 4 u ap.].

HHTepecHble pe3ynbTarhl 101y 4eHbl IPH U3Y4eHHH POMALIKHHCKOTO Me-
cropoxcaeHus [17]. MecropoxeHue XxapakTepusyeTcs HeGONbLIOH MOLIHO-
CTBIO 0CAN01THOTO Y€XJIa, HU3KOH 3penocTsio OB, OTCYyTCTBHEM MeCTOpOkK/Ie-
HUil YB B okpyskatouux nporubax. Ha ocHoBanuu H3yY€HUs1 MUKPOJJIEMEH-
THOTO COCTaBa (BKJII04ast TSXKENbIE METAILIBI) YCTAHOBIIEHO TPEXITAIHOE MyJib-
CalHOHHOEe (OpPMUPOBaHHE POMAIIKMHCKOIO MECTOPOXKAEHHS. ITpuuem B
OIHOM H TOM K€ KOJIJIEKTOPE MOXET CONEPXaThcs He(Th BCeX TPeX ITaNoB.

’
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Ilo MHEHMIO aBTOPOB, 32 NEPHOZOM IUIIOMOBOTO MarmMaru3ma 3eMiH (KoTo-
peIi, 10 JaHHBIM MHOTUX HCCJIE0BATENEH, OCYLIECTRISETCS C TIEPHOLHNYHO-
cteio 180-220 MnH. net), npuxoAAILMMcs B npeaenax Tarapckoro ceoma u
OKpYXAKOIUX TEPPUTOPHH Ha TPHACOBOE BpeMs, B JalibHEIEM OCYILECT-
JACTCA JONOIHUTENBHBIH MOATOK BEIECTBA U3 (QyHAAMEHTa B 3aiexb. OF
9TOM, B HaCTHOCTH, CBHAETENILCTBYET HAJMYMeE JIETKUX HedTel Ha 10ro-Bo-
CTO4YHOM cKJIoHe Tarapckoro cBoza (Ypykramakckas MJI0LU&Ab).

Pe3synerarsl MHOrONETHHX (1982—1999 I'T.) uccrieioBaHuit Hedreii Pomary-
KUHCKOIO MECTOPOXIEHHS 1OKa3au crepyouee [62]: 1) BbIsABIEHb! LMKIBI
Pa3INYHON AJIMTETBHOCTH B M3MEHEHUH CBOWCTB He)Teld, 4TO CBA3aHO C co-
BPEMCHHBIMU TEKTOHUYECKUMH NPOUECCAMH M U3MEHEHHEM GapHUeCKUX yc-
JIOBUH 1 HAMIPSHKEHHOTO COCTOSHAUA NPH pa3paboTke MecTopoxaeHus. [lepuo-
Abl U3SMEHEHHS] IIOTHOCTH HEITH COCTABIIAIOT 5-5,5 51eT; 2) BbISB/EHSI Bapu-
aluM B COOTHOLUEHUH M300yTaHa U H-GyTaHa C NEPHONOM BapHALMH OKOJO
5 net; 3) HabmonaeMble BapuaLHK CBA3aHbI C BapUaLUsIMHK COJIHEYHOMN aK-
THBHOCTH. [1Ipy 3TOM SKCTpeMyMbl CONHEYHOH aKTHBHOCTH COBMANAIOT C IK-
CTpEMyMaMH OTHOLIEHHs OyTaH/H-0yTaH (MHHIMYM C MHHMMYMOM, MaKCH-
MYM € MakCHMYMOM). 3TO MOXHO 0GBACHHUTD BIHAHHEM NIPOLECCOB pacTsxe-
HUS M ©KaTHA Ha BEPTUKAJIbHYI0 MUIrpauuio YB. ABTophl npeanonarator, 4ro
ycuiieHue QroMI0AHNHAMUYECKOH aKTHBHOCTH HeJZIp HPUBOAUT K YMEHbIle-
HUIO YKa3aHHOTO COOTHOLUEHUS.

OTH nepBble HAGNIOAEHUS HENOCTATOYHBI TS HANEKHbIX BBIBOJ@xX O Mpo-
lieccax, NPUBOAAILMX K U3MEHEHUIO CBOHCTB Hedreid. [losTomy aBTOpBI CO-
BEPLLICHHO CNIPaBeUIHBO NPU3BIBAIOT K HEOOXOAUMOCTH CO3/[aHHMsi MOHUTOPUH-
ra Ha MecTopoXxJaeHusx YB.

I'aporepmanbhas nesttensHOCTS B ipeaenax ocanoynoro yexia HI'E npu-
BOIMT K 3Ha4MTE/NLHOM nepepabotke nopoa. Tak, B pesynbrare IIPOLIECCOB
FHApOTEPMANLHOTO METACOMaTO3a CyLUECTBEHHO H3MEHEHBI BCe Hedreraso-
HOCHbIe kKOMIIeKchbl Cubupckoii marhopmsl (pudeiickuii, BEHACKHH, BeH]-
HKHekeMOpuiickui) [45]. TuapoTtepmabHbie MPOLIECCH CTOCOGCTBOBANH
(OPMHPOBAHMIO THTOIOTHYECKHX SKPAHOB (MHHepanoro-reoxuMHyecKue rpa-
HUUBL, 10 [21-23]), nueMeHTaunu 1 “3aneyatbiBaHuIo” 3anexeit YB. 30Hb
OKBaplieBaHUsl, MUHU3ALHUHI U KJIbUWTH3ALHH HOCAT “30HAIbHO-KOJIbLIEBOMH”
(11acTOBO-6J10KOBBIN ¢ pa3THYHO OpPUEHTHPOBAHHBIMU I'PaHHLIAMH, 110 [2]—
23]) xapaxtep. CrienManbHBIMU HCCIEN0BAHHSIMH YCTaHOBJIEHO, YTO 0OBLEMBI
HaKOMJEHHOH 100bIMK YB 1 fokasaHHbie UX 3aNachl COMOCTABUMBI C KOJTUYe-
CTBOM IIpMBHECEHHOrO BelleCTBa [45, ¢.361]. BepTukanbHas Murpanus nos-
TBEPXKAAETCA TaKKe TPe0Opa3oBaHieM MPUIIOBEPXHOCTHBIX OTIIONKEHHIH (cyr-
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NIMHKOB). B 3aiiloueHue aBTop OTMEYaeT, YTO “NOHMMaHhe rHApoTEpMalb-
HOH MPHPOIBI MNACTOBBIX (UIFOUIOB NO3BOJISIET paccMaTpHBaTh HAKOIJIEHHE
YB-Macc, BTOpUUHbIE U3MEHEHUS NOPOJ pa3pe30B, BOSHUKHOBEHUE HEOTEK-
TOHUYECKUX CTPYKTYD, GOpMHpPOBaHHE aHOMAJIbHBIX MTOBEPXHOCTHBIX F€OXHU-
MHYECKHX MoJNied Hajl 3anexaMu He(pTu U raza Kak eAuHbli Hepa3pbIBHBIH BO
BPEMEHH H POCTPAHCTBE NIPOLeCC, CBA3AHHBIN ¢ Jerazalueil Heap MaHeTsl”
[45, ¢.362].

HlInpoxkoe pazBuTHe pyaHBIX U Y B-ckomneHuit B mapareHesnce MpUBesNo K
BbLIENICHUIO PYAOHa(THAHBIX MecTOpOoXAeH It [30 u 1p.] BoiaensaoT Heckonb-
KO THIIOB:

1. PynorasoBblie — B HEKOTOPBIX CTPaHax B a30BbIX ¥ Fa30KOHIEHCATHBIX
MECTOPOXIEHUAX 10OBIBACTCS PTYTh.

2. PynoHersiHble, copepailiie MPOMBIILIIEHHbIE KOHIIEHTpAllMK MeTajl-
s0B. C TskeTbIMHU ac(pabTo-CMOJIMCTHIMUM KOMITOHEHTaMH ¢Bs3ansl V, Ni, Co,
Cr, Mo, B u z1p., a ¢ MacasHbIMH (ppakuusMu YB ceazansl Fe, Cu, Pb, J, Bru
ap. IlppmMepoM MOXET CiTy>KUTh Siperckoe HepTETUTAHOBOE MECTOPOXKIEHHE B
Tumano-Iledopckom Gacceiine.

3. PynoyrneponucTsle, pacnpoOCTPaHEHbI LIMPOKO H CBA3aHBI ¢ GUTyMaMu,
U3 KOTOPBIX yxke ceiiuac uspnekaror V, Ni, U, S u ap.

4. Pynoyriepoausle, HauMeHee u3yueHbl. K HUM MOXHO OTHECTH BBICOKO-
yIJIepOAHCThIE TeKTOHUTHI OcninHcko-Kutoiickoro Maccuba Boctounsix CasH,
B KOTOPBIX 00HapysxeHsl Au 1o 0,53 r/T u Pt ¢ koHuentpatusamu a0 1,2 r/T.

B ra3zoHed)TAHBIX MECTOPOXKIEHUAX MPaKTHYECKH MoBceMecTHO (BocTou-
Has Kamuarka, Ilpenkaskasee, [Ipenxapnarckuii nporu6, Yesneked u apyrue
palioHbl) HabnoaeTcst BLicokoe coneprkanue pryt [64]. Hanpumep, Ha Ce-
BepHoM KaBkase — MupHeHckoe, Taxta-KyrynbriHckoe, CeBepo-CTaBponosib-
CKO€ MECTOPOX/AEHUsI, KOHLEHTpalus pTyTd gocturaetr 7-107° r/m>. Cambie
BBICOKHE COJEPXAaHMs PTYTH BCTPEUeHbl HA MECTOPOKICHUAX 3aibLBE3€ETb-
I[lexensen u BycTpos, rae ¢oHoBoe conepxaHue pTyTd COCTaBisieT 3 Mr/i, a
MakcuMasibHOe — 14 mr/n. Ilocie ouMCTKH ra3a oT pTyTH Ha MECTOPOXKIEHHUH
3anbLBe3enb-llekeH3eH 00pasytorcs OolnbliiMe KOJMYECTBA METAJIAYeCKOM
pTyTH. B Ilo3HanckoM Gacceline (Ilonbiua) comepkaHue pTYTH COCTABiseT
0,2-2,0 mr/m?. l'eonornyeckoe U3yueHHe ITHX MECTOPOKAEHHN COBMECTHO C
UCClieIoBaHUAMH B 3anazHoil EBpone Mo3BOJIMIN BBIAEIMTH PETHOHATILHYIO
CTPYKTYpY — JiHeaMeHT KaplnuHcKoro, ¢ KOTOPBIM CBsI3aHbl PTYThCOJAEPIKa-
IlMe ra30BbIe U HEQTEra3oBble MECTOPOXKIEHHS, 0COOEHHO B y3Jlax ero rnepe-
CeyeHMs ¢ CeBepHbIMU BeTBIMHU Pelincko-JIluBuiickoro u Apasuiicko-Adpu-
KaHCKOIo JMHeaMeHTOB. [locnenHue ABSIOTCS KpYNHEHRIIUMH PUQTOBBIMH
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nosicamy 3eMJIM MAHTHHHOTO 3a50keHus. [Taparenesuc prytu u rasoHers-
HBIX MECTOPOXAEHHH NMO3BONMIIM 0OOCHOBaTh HOBOE HaNpAaBlIeHHe B MeTal-
JIOreHHH — Hagmomemannozenwio pmymu. VICONb30BaHKe 3TOTO HANpaBie-
HUS NO3BOJIWJIO OCYINECTRIATh MPOTHO3 M BBIAETHTH HOBBIE PTYTOHOCHbIE
TNPOBHHUKH, CBsI3aHHBIE C [1TaHHOHCKO-BOJIBIHCKHM THHEAMEHTOM, K KOTOpO-
MY, B HaCTHOCTH, IPUYPOYIEHBI PTY ThCOAEPXKAIIHE PYAHbIE, FA30BbIE U HE(TH-
Hble MECTOpOXACHUA NpoBUHLMM [lonpaBuHa B Xopsartuu. BeigeneH Takxke
HOBBIH PTYTOHOCHBIH MOAC Ha TeppuTOprH Benrpun. Bricokue conepxaHus
PTYTH M HX YBE/IMYEHHE C IIyOHHOH B ra3oBbIX H HETEra30BbIX MECTOPOXK-
ACHUSAX MOXET OBITh 0OBACHEHO TONBLKO C O3ULIMI Jera3auuu 3eMiTH — “pTyT-
HOE [IbIXaHHE™. YCTaHOB/IEHA TaKKe NEPHOAMYHOCT B H3MEHEHUH COflepIKa-
HUS PTYTH [64].

Bo Bcem Mupe cywecTsyer 60NbiIoe KOTHYECTRO MPUMEPOB NIPOCTpPaH-
CTBEHHOTO COBNANCHHs PyAHBIX U Y B-ckonnenuit. Han6osee sipko 310 npose-
JI€TCA B IPE/eNax OkeaHnIeckHX Xxpe6ToB (BocTouHo-THx0OKeaHCKuid U 1p.),
OCTpoBHbIX 1yr (Kamuarcko-Kypunsckas u ap.) u 8 HI'B Appukw, AMepukw,
3arnagHo# 1 Boctounol Cubupu, Ypassckoro pyaHoro nosica u Anrapo-Unuwm-
CKOH >kene30pyAHOH NPOBMHUMH. B npesenax nocnenuux o6HapykeHst TBEp-
Able OUTYMBI C COfiepXKaHHeM BaHalusl, MOTMGIeHa, CBHHLA, cepeOpa, LIUHKa,
XpoMa M IpyrHX MeTajuloB [46]. B oTaenbHbIX ciydasx rycras cMoJucTas
He)Th 3an0/HAET CBOGOHbIE IPOCTPAHCTBA, CTEHKH KOTOPBIX CIIOMKEHDI apy-
3aMH KBapua, KpUCTalslaMy ITUPHTA UK MIBMEHUTA. ABTOP NpeajiaraeT pac-
CMarpuBaTh I'HAPOTEPMATIbHBIE PACTBOPBI, B KAYECTBE HE TOJBKO TPAHCHOP-
THPYIOLLUX Y B, HO U ABJAIOLIUXCA PEaKIIHOHHOM CHCTEMOIH, B3aUMOJEHCTBY-
touiei ¢ MaTpuLel IOPO/ Ha BCeX CTaUAX POPMUPOBAHHS (IIONIHBIX CUCTEM.

BaxkHbIM [10Ka3aTeNLCTBOM CYLIIECTBOBAHMS COBPEMEHHOM TUApPOTEPMAIb-
HOH nesTensHOCTH B HI'B ABASIOTCS ANMTENbHBIE CPOKH 3KCIIyaTauuu
HeOOMBLINX 110 3amacaM MecTopoxaeHHi (10 50-100 et u 6onee). “Ha no-
3AHMX 9Tanax pa3paboTKH ypOBeHb J0ObIUM CHIKaeTcs 1o 20—10% oT Mak-
CHMAJILHOTO M CTa0UIIM3MpYeTCs, T.e. 00beM 106biBaeMoit He(TH YpaBHOBe-
LIMBAETCA MOATOKOM MIyOMHHOrO (UIIOMAA... HANMYME HA MECTOPOXIACHHSX
CKB2)XXUH, COXPAHSIOIIMX OTHOCHTENIBEHO BBICOKHE IeOUTEI, HAKOTUIEHHAs J10-
ObIua B KOTOPBIX JOCTHUTaeT MUJLIMOHA TOHH.

OnHoli U3 BepOATHBIX MPUUYKHH MTOAOGHONO AHOMAJILHOTO SBIICHUS ABIISET-
s pacmosioXeHHe 3TUX CKBOKHUH BOJIM3H MOLHOTO He()TenoABOAAILIErO KaHa-
na” [47, ¢.369]. Tlo MHEHHIO aBTOPOB, NPH HATMYHUM TAKUX KAHAJIOB HET He-
00X0IMMOCTH OypeHHs CBEPXIITYGOKUX CKBKUH Ha (yHIAMEHT. Llenecoo6-
pa3Hee yCTaHaB/MBaTh TakMe KaHallbl (pasjiombl B pyHAaMeHTe) U GypuTh aBe
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CKBKHHBI: OJIHY B 30HE MPETNoaraéMoro kaHasa, Jpyrylo B HEIIOCpeICTBEH-
HOJ 6JIM30CTH OT Hero.

Haina noareepxkaeHue runore3a GopMUPOBaHUs COJICHOCHBIX OTJIOXKeE-
HUi 3a cueT myOMHHOTO BellecTsa. B “*xuakux pynax” benopyccun, Yeneke-
Ha, AHrapo-Jlenckoro u 3ananuo-Cubupckoro apre3saHcKux 6acceHHOB no-
MMMO 'aJICHAOB COAEPKUTCS DOIBILIOE KOTMUECTBO CBUHIA, LIMHKA, ME/IH, 30-
s0Ta, cepebpa, repMaHus, MonubeHa, Bob(pama, CypbMbl, pPTYTH U IPYTUX
»7ieMeHTOB. B npenenax HedTera3oHOCHBIX NPOBUHLMH TEMNEpaTypHOE 1oJ1e
pe3Ko MeHsIeTCs, MOpOii Ha HECKONBbKO AeCATKOB rpanycoB (CaybIMcKoe Me-
cropoxaenue 3anagsoil Cubupw, rae nepenas remMneparyp B 6axeHOBCKO#M
csute gocturaer 60°C; crpyxtypbi Tepcko-CyHxkeHckoH 061acTH, Tae TeMne-
patypa gocruraet 140°C, a nepenabi TeMIepaTyp Ha OAHOI [lyOUHe COCTaB-
nsioT uHoraa 20°C u apyrue paionsl) [2].

PynooGpazoBaHiie, CBA3aHHOE C FTHAPOTEPMAMHU, yCTAHOBJIEHO B psifie paii-
OHOB aJibNHiicKoii cknaguaroctu [87].

B JInenpoBcko-J{oHenkoii BnaauHe Ha pAle MECTOpoxAeHHH Y B kpome
rUPOAMHAMUYECKHX, TeMIIepaTyPHbIX U THAPOXHUMHYECKHX aHOMAanuH OT-
meuatorcs ocaxaenue SiO,, CaCO, u OKCHAOB xkene3a. B OTIONKEHHAX HHX-
Hero kapOoHa ¥ HIXKHEN MepMu ra3oBbi€ 3aJIeXH coaepxar pTyTh ot 0,05 1o
5-107 r/mM°. MHOrouYucieHHble pyIHblE MECTOPOXKAEHHS U PYAONPOsBICHHE
IIPUYPOYEHBI K COJSHBIM Kynonam: 1-i atan ¢opmupoBaHus — GapuT-rane-
HHT-c(haNepUTOBBIE Pyabl; 2-if 3Tan — OUTYM-KHHOBApb-KapOOHaTHas MHMHE-
panuzauus. Baons LentpansHo-J{on6acckoro miy6MHHOroO pasjioMa pacno-
JIOKEHB! PTY THO-METAINTHYECKHE, MBILIBSKOBO-PTY THBIE C LIHHKOM H CBUHIIOM,
CypPBMAHO-PTYTHBIE, PTYTHO-30JI0TONMPUTOBBIE 1 30JI0TO-CEPedpo-NoaMMeTa-
anyeckre. 3a TpefesiaMi BaquHbl OUTYMHblE BEILECTBA B PYyAHbIX MECTO-
POXAEHHUSAX HE BCTPEUYEHbI, @ BCTPEYAIOTCA JIMILb B ra30BO-)KUAKHUX BKJIFO4E-
HMSX. AHAJIOrHYHbIE MECTOPOXKIEHHS yCTaHOBJIeHB! Ha Konetaare 1 B 3akap-
narckom nporu6e [87].

Mo pe3ynsraraM uccieNOBaHUH reoH3UYECKUX NONEH, OCY1LECTBIEHHBIX
COBMECTHO C T€OXHMMHYECKUMH HUCCIIEIOBaHUAMH, BKIIIOYAIOLIMMH YTNIEBOIO-
POIHYIO H BOAHOTEIHEBYIO ChEMKH, PeXXUMHbIE HAOMIONCHHUS 3a CONEPKaHHU-
€M rejiusl B MPUNOBEPXHOCTHBIX OTJIOKEHHUAX M INOIMYTHBIX IrazaX CKBaXHH,
TepMOOGapUUeCKHM U NTEOXUMUUECKUM NOJIIMH HE(TAHBIX 3aJIeKel U I1acTo-
BBIX BO/I, JI€JIAIOTCA ClIeAyIOLHe BbIBOAbI: 1) KONIEKTOPCKHE CBOMCTBA IIOPOJ
(OPMHPYIOTCS 3a CUET HAJIOXKEHHBIX AMUIEHETUYECKUX MPOLECCOB, CBA3aH-
HBIX C THAPOTEPMANIbHOMN AeATeLHOCTHIO; 2) IyGHHHbBIE PACTBOPAI, N10Nazas
B OCaJIOYHBII Y€XO0JI, MEHSIOT CJIOXKUBLIEECS TEPMOJMHAMUYECKOE paBHOBE-
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cue B cucteme Quiiou1-Mopoaa, YTo NPUBOAUT K GOPMUPOBAHUIO BTOPUUHBIX
[IOp YU KaBEPH NIPU PAaCTBOPEHUU MATPULBI NOPOJ Pa3IMYHOIO POUCXONKIE-
Hus (OcalouHble, H3BEPXKEHHbIE, MeTaMopguueckue); 3) no nepudepun BHe-
JIPSIONIerocs MOTOKa, Tak e U3-3a HapYUICHMs CJIOXKHBILIETOCs TEPMOAMHA-
MHUECKOTO paBHOBECHs, 00pa3yloTCsl 30Hbl BTOPUYHONH LEMEHTAaLUU (KaJlb-
IIMTH3alUs, OKBaplieBaHHe, aHTUAPUTU3ALHUA U 1p.); 4) “Ho XapakTepy
MHHEPAIBHBIX ACCOLHALMN U SMUICHETUYECKOH 30HANIBHOCTH BMELIAIOIIMX
HOpOJ1 HAJIOXKEHHbIE MPOLECCH] COOTBETCTBYIOT THAPOTEPMaIbHON MpopaboT-
K€ MOpoJ NpH pyA000dpa3oBaHun”; 5) “GopMHUpoBaHUE MECTOPOXKICHUH NPO-
UCXOIUT U B HacTosllee Bpems” [2].

N3zydeHue cBOHCTB YB YpeHrofickoro MecTopoXAeHUs CBUAETEIBCTBYET
00 OTCYTCTBHUHU PaBHOBECUS B 3aJI€xax, OXBAThIBAOLIMX pa3pe3 HEOKOMCKHUX
OTNOXEeHUH MoLHOCTBIO okoo 1000 M. OtcyTCcTBYeT rpaBUTaLMOHHAs Aug-
(depenumanus Gparoug0B, 0 YeM CBHIETENbCTBYET HaxoxAeHUe QUIIOHI0B pa3-
JUYHOU IJIOTHOCTH Ha PaBHBIX [yOHHAX, YTO aBTOPBI OOBACHSIOT TEM, UTO
MPOUCXOJUT COBPEMEHHOE (hOpMHUpOBaHHE 3ajlexkel 3a cUeT BEPTUKATIBHOIO
BOCXOJSIIIEr0 HOBOOOPA30BaHHOTO MOTOKA (IFOUI0OB. B HEKOTOPBIX 3asexkax
OTMe4aeTcs HECOOTBETCTBHE IPYMNNOBOro coctaBa 6eH3uHOB HedTell U raso-
KOHAeHcaToB [76], T.. BOCHOJIHEHHE 3anacoB Y B ocymecTBiseTcs U B HaCTO-
siiiee Bpems.

[To pe3ynbpraraM U30TONHO-TEOXUMUUYECKOTO U3yYEHHs Ta30B B Npesesax
LEHTpaJbHOH U ceBepHO# yactel 3anagHoi CUOHPHU BbIsIBIIEHbI €CTECTBEH-
HBI€ 0Yard pa3rpy3KkH ra3oB, KOTopas OCYLLECTBIAETCS Kak 3a cueT Jupdy3un
(B MeHbILIEH Mepe), Tak U 33 CUET KOHLEHTPUPOBAHHON BOCXOAs1LEH MUrpa-
uuu. B npenenax INanrogunckoro, Tasosckoro, Pycckoro, Meccosxckoro me-
CTOPOXKIAEHHH, a TAKXKE MECTOPOKIeHIHI EHHCECKOro pernoHa ¥ HEKOTOPBIX
MECTOPOXIACHUH 11-Ba SIMaJl B BepXHEMEJIOBBIX OTIIOKEHUAX BIUIOTH A0 IOpU-
30HTOB, COAEpPMALLNX BOABI XO31HCTBEHHO-NIMTHEBOTO Ha3HAUEHUs!, MO M30-
TOITHOMY COCTaBYy (PMKCHPYFOTCS I'a3bi OPCKUX U HUXKHEMENOBBIX OT0XKEHU A,
T.€. BOJJOHOCHBIE TOPU3OHTBIL, COJIEPIKALLME IPECHbIE NIOA3EMHBIE BObI UMEIOT
He TEXHOT€HHOE, a ECTECTBEHHOE 3arpAa3HeHUe. Yka3aHHble (aKThbl CBUIETEIIb-
CTBYIOT O pa3pylieHuH YB-MecTopoxJeHHUI U 0 BEpTUKAILHOM MUrpauun Y B,
[IPOMCXOJALIMX B HacTosiiee Bpems [13].

AHaJIOrd4Has CUTYall}s CKJIa/IbIBaeTCA Ha Psijie MECTOpoXIeHUH BocTou-
Horo [IpenkaBka3bs, I7ie U3yUYeHUE HEKOTOPBIX FEOXMMHUYECKHUX HoKa3arenei
HedTeit U 6uTYMOB paccesiHHOro OB naneo30HcKoro CKJ1ag4aToro OCHOBaHHS
M HU30B 0Ca04Horo Yexyia BoctouHoro IlpeaxaBkasbsa u OuoMapkepHblii aHa-
JIK3 HE BBISIBWIM POCTPAHCTBEHHBIX U BO3PACTHBIX 3aKOHOMEPHOCTEH U3Me-
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HEHHs IeHeTHUeCKHUX apaMeTpoB. Pa3HOBO3pacTHOCTH H NPOCTPAHCTBEHHYIO
Pa3o06LIEHHOCTb HedTel aBTOpbI 0OBACHAIOT BEPTHKANILHON MUrpaLue giio-
U0B U3 OoJiee IIyGOKMX TOPU3OHTOB, 1 HA 3TOM OCHOBaHMH JIENAIOT BBIBOA O
HEyCTaHOBHMBIIMXCA Npoueccax GopMupoBaHus ckornesui YB [79].

Ha mecropoxaenusx YB Boctounoit CHOHpPH YCTaHORJIEHO, YTO pa3sHoO-
BO3pACTHBIE JIOBYIIKH MMEIOT “MOJIOZI0€ 3aNojIHeHHe”. YCTaHOBNEHO “CTojI-
60Boe” (BepTHKAIBHOE) pacnipesiesienye 3anexel YB B BepTHKaibHOM paspe-
3e (o A.A. Po3zuny, 1977 r., nns 3anagsoit Cubupu — “kuHxanoobpasHoe”).
IMpocnexusaercs cBA3b ¢ puderickoil pudroBoii cTpykTypoil. Pan mokasare-
7eii (MOBBILIEHHAsA Fa30HACBILUEHHOCTD, JierKie MeTaHOBbIe He)TH, XapaKTep
pacnipeziesieHns Y B-KOMIOHEHTOB) YKa3biBaeT Ha MOJIONOH Bo3pacT GOpMH-
poBanus 3ajiexeii. [Ipeanonaraercss B3auMOCBs3b He(TEra3oHachHILEHHOCTH
C LIEHTpaMH TPaNnoBOro MarMaTu3Ma ¥ TeKTOHH4eCkoH akTUBHOCTH. [lnac-
TOBBIE JABJICHHS MEHAIOTCS OT HOPMAJIBHBIX JO aHOMaJIBHO BBICOKHX. OrnH-
caHHbl€e (aKThl aBTOPHI [26] CBA3BIBAIOT C peaHUMaLHelH HedTeMaTePUHCKOTO
NOTeHUMana pudeicKkuX OTIOKEHHH, YTO NPUBOANT K reHepalu 60/1b1I0ro
KOJIMYECTBA ra3a, KOTOPbIi paspyliaeT paHee CopMUPOBAHHBIE MECTOPOXKE-
HUA ¥ BUAe YB-pacTBOpOB NOCTYNMAeT B BEpXHHUE TOPH3OHTEI OCA0YHOIO YeXx-
na, popMmupys Moozible 3anexH. Hanune acganbTo-6uTyMHBIX NOJIEH B MEX-
CONIEBBIX M HAJICOJIEBBIX OTNIOXKEHHAX 0OBiACHAeTCA 6oree paHHEH aKTHBH3a-
uMei — TpannoBeIM MarmMaTu3MoM. OfHako HabGnronaeMele GaKThl JIorH4Hee
6b110 ObI OOBACHUTHL COBPEMEHHOH MMIpOTEPMAJIBHON AEATEIBHOCTHIO, NPH-
BOJIAIIEH K GOPMHPOBAHUIO MecTOpOXKAeHHH VB, ocobenHo “cTonboBoe” ux
pa3MmelleHue.

Taxum 06pa30M, HECOMHEHHBIM AGNAEMCA HANUYUE 2UOPOMEPMATLHBIX
MecmoposicOenuil VB, u ux gpopmuposanue 6 Hekomopwix CAYYAsX NPOUCXo-
oum Ha 2nazax 4enoeexa.
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6. JHEPTETUHYECKHUE U TEOJJIOTMYECKME
MOJIEJIM ®OPMUAPOBAHHUS IIIYBOKHUX
®JIIONI0B U MECTOPOXKJIEHM VB

JInst MOHMMaHuUsi IPOMCXOXKIeHNs Y B 1 popMUpOBaHUs MECTOPOXKACHUH
He(TH ¥ raza Heo6x0aMMO 060CHOBATh NPUHIMITHATIBHY IO MOEb POPMUPO-
BaHMA [yOoKHX GIIOUIOB, HE IPOTUBOPEYAIlY IO PealbHBIM IPUPOAHBIM YyC-
JIOBUSIM.

Tak, B pabote E.I1. Jlapuenkosa (2001 ) npeanaraercs sHepreTHiecKas
MOzeNb B BUJE!

U,=Q+A+H+G,
rae: U, — sHepreTuyeckuii noteHuuan; Q — noCTyIICHHE SHEPTHM M3 HEJp
3eMiid; A — BHEprus, HAKOIUIEHHAs B Pe3yjabTaTe N'€OXMMUYECKUX, re0sIoru-
yeckux ¥ GHoNorueckux mpoieccos; H — “3akoHCepBUPOBAHHAA™ COJIHEY- -
Has dHeprus; G — MOTeHLaNbHas 3Heprus, obyCcnoBneHHas CHlaMU IpaBu-
tanuu. [Toctynnenue B cucremy HI'B sHepruu B Buge tensia (Q) 1 B npouec-
ce MaccobMeHa (M) NpUBOAUT K W3MeHeHu1o 3Hepruu (U) npu CoBeplleHHH
pa6otsi cuctemoit (W) U + Q-+ M =U + W [58]. Ota Moaenb HeyI0BIETBO-
pHTENbHA XOTs 651 OTOMY, 4TO MHOTHE €€ COCTABHbIE HE MOTYT ObITh OLCHE-
HbI (HarmpuMep “3aKOHCEPBUPOBAHHAsA” COJNHEYHAsA IHEPrHUsL).

Ha ocHOBe IIMPOKO M3BECTHBIX IPOLIECCOB BepTukanbHo# Murpauuu O.1O.
Baranuu n H.I'. Badun npeasararor cleytowlyro Moaenb GopMupoBaHus 3a-
nexeii HedT u rasa [9]. BeprukanbHas 30HaNBHOCTH MECTOPOX/AeHHH VB
OOBICHAETCS C O3HUMH N (epeHIaluH NOCTyNAoKX cHu3y Y B-@uton-
10B (PUpPOTEPMAJIBHBIX PACTBOPOB, COAEPXKALIMX Y B MaHTHHHOTO IPOHCXOXK-
JCHHs) ¥ NOMANaloNIuX Ha CBOEM NyTH B NMEPEMEHHbIC MO pa3pesy TepMo-
JIWHAMUYECKHe YCIIOBUA: H3MEHEHHUE (dallle BCEro CHIKEHUE) TEMIeparyp U
nasienui. Ha my6unax no 10 kM 1 Gonee npOMCXOAUT AeCTPYKLHS 3aX0po-
HerHoro OB. Brauane o6pasyiorcs nerkue ¥YB, pactBopsioiiuecs B BOIE, C
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noC/eyolKM NIEPEXOIOM B CBOGOHYIO a3y mpu ux nepechiuienuu. Cpeau
obpazoBasuMxca YB npeobiasaet MeTaH U Apyrue nerkue ¥YB, 410 06bacHs-
eT CyluecTBOBaHue ra3oBbix wanok ¥ ABTIJI. B ycioBusx BbICOKMX TeMnepa-
TYp ¥ JaBjIeHUH 3TH rasbl 1pHoOPETaOT CBOMCTBA CBEPXBLICOKOTO PacTBOPH-
TeJisi, 3aXBaTHIBAIOT ¢ COOOM TAXKeTble KOMIIOHEHTh! OPraHMYECKOro BelliecTna
U BOJbl H 06pa3yioT ofHo(a3nyto cucteMy. [1pu ABHXEHHH BBEPX IO pa3pe-
3y B ONpEEEHHbIX TEPMOAHHAMUYECKUX yCJIOBHAX (Ha rnyOuHax 3—
5 KM) IPOUCXOMHUT pasdelieHue 3Toit cMecH Ha HedTh U ras. I1pu obpasosa-
HUH >XMAKOH (ha3bl BHauasie 06pasytoTcs achansTeHbl, CMOMbl U napauHbL.
T1pu nanbHeiileM yMeHbLICHHH NTyOUH (YMeHbIIEHHE NaBIeHn U TeMIepa-
Typ) GyleT H3MeHATbC cOoCTaB rasa u Hedru. IIpuBoauTCsa NprMep 110 MHOTO-
IJIaCTOBOMY YpeHTofckoMy MECTOPOXKAEHHIO. IIpeanaraemas Teopus Aajeko
He B I10JIHOM Mepe 00bACHAET BEPTUKATIBbHYIO 30HANIBHOCTh. Tak, B OTIOKEHH-
ax Benza [TpunsaTckoil BaiuHel HeQTH MEHEE IUIOTHAA U MeHee BA3Kasd, UeM
B KapOOHATHBIX U TEPPUTEHHBIX KoMIUIeKcax JeBoHa (I0xHo-TuikoBckoe 1
Peuntikoe MecTopoxkaeHus ). OIHAKO 3TO 3aMeYaHHe CIIPABEJIMBO B TOM CI1y-
yae, eCJIM HE IPUHMMATh BO BHUMaHHe, 4TO He(Th B BEHe MOXET HopMupo-
BaThCA B HAaCTOALIEE BpeMs.

[aporepMasibHble U F€OAMHAMHYECKUE MOJENHM TMpPEIJIararoTcs MHOTH-
MH HCCJIEIOBaTeIMU: Ha OCHOBE MHAPOTEPMAIbHOM AEATENBHOCTH A1 Hed-
TerasoHocHbix paiioHoB K.A. AHukueBbiM (1980 r.) mpetoxeHa raso-reoau-
HaMuueckas MOJEb, KOTOpas Haiuia pa3Butve B paborax B.M. [lionuHa —
NyNbCalMOHHO-(IIoNj0re0TepMOIHHaMueckas Mozensb (1985, 2000 rr),
B.A. Coxonoga (1985 r.) — ¢dnrounonuHaMuueckas Mozaens, M.B. barnacapo-
Ba (2001 r.) — reoguHaMKuecKre MecTopoxacHHa. Ha ocHoBe reoaquHamuye-
CKHX NPOLECCOB NPEATAraloTCs METOAMKHU NMOMCKa MecTopoxaeHui YB [38 u
Ap.].

ITynbcaluoHHO-QIIONA0TEPMOAUHAMHUYECKas Mojeb GOPpMUPOBAHUS
ry60KkuX (GIIOMA0B U MECTOPOXeHUH Y B 06bacHieT MHOrHe HabonaeMble
taxThl. Ee cylHoCTb 3aKJ1104a€TCA B CIEAYIOLIEM.

JIns HeoGpPaTUMBIX NPOLIECCOB (BCE Ie0TOrHYECKHE MPOLECCH HE0OpaTH-
MbI) BTOPOii 3aKOH TEPMOJMHAMHKH 3aIIUCHIBACTCH B BUJIE!

TdS > dU + 8A,
rae: S — a3uTponks cucTeMbl (PyHKLUA COCTOSHUA CUCTEMBI), AupdepeHuan
KOTOPOH B 3/iEMEHTApHOM O0paTHMOM NPOLIECCE PaBEH OTHOLIEHHIO GecKo-
HEUYHO MaJIoro KOJIMUECTRA TeIlIa, COOOILEHHOTO CHETeMe, K aGCONIOTHOM TeM-
neparype nocneareit. OcranbHble 0603HaUYEHUs NPEXHUE. DHTPONUA CIIOXK-
HOM CHCTEMbI paBHa CyMMe SHTPONHUIi BCEX e ONHOPOAHbIX YacTeit. [Tockosib-
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Ky BCe peaJibHble MpoLecchl He0OpaTHMBbI, SHTPONMSA U30JIMPOBAHHOM CUCTeE-
MbI MOXET TOJIBKO BO3pacTarh, JOCTHras MAKCHMyMa B COCTOSSHHN TEPMO/U-
HaMHYeCKOIrO paBHOBECUS CUCTEMBL. JIJIs CHCTEMBI, HCTIBITHIBAIOLLEH HE TOJNBKO
BHEIIHee JaBjeHUe, HO IMEIOLIHI Macco- U SHEProodMeH ¢ okpyxatoleil cpe-
JIo#t ¢ mpoTeKalomUMH B Hell PU3UKO-XMMHYECKHMH NTPOLIECCaMH, IepBbIi U
BTOPOM 3aKOHBbI TEPMOAWHAMUKY COBMECTHO 3alMLIYTCs B BUAE:

N

TdS>dQ P, dV + ) pdn, +dW

i=1
rae: U — oHeprus cucteMsl; Q — MojBeI€HHOE U3BHE Temo; P — BHemHee
AasiieHue; dV — u3sMeHeHne 00beMa CHCTEMBI; [ — XHMUYECKHMH MOTeHLHal —
i-ro KOMNoHeHTa; dn, — K3MeHeHHe Mol i-ro kommnoHenTa; W — Maccobmen
(Temno- MaccomepeHoC) CUCTEMBI ¢ OKpyxKarolueii cpenoii. [lociennue Tpu
Y4JlIeHa HEPAaBEHCTBA ONUCHIBAIOT MIPOLECCHI ITPU KOTOPBIX COBEPLIAETCS MOJI0-
JKUTeJIbHAS WM OTpULaTeNbHas pabora cucteMsl GIIOHI-TIOpOAa.

OT0 ypaBHEHHe ABJsAeTCA Haubosee obuiell MaremMaTHyeckoil MOAeNbIo,
onuchiBarolieil GopMHUpOBaHUe U B3aUMoneiicTBUe PU3NIECKUX H TE€OJIOTH-
YyeckHx nmojeil. [IoSCHUM ero NpUMEHHUTENILHO K He)Tera3oHOCHBIM TOPH30H-
TaM.

PaccMOTpUM CBs3b YpaBHEHHS TEPMOIMHAMHUKHI ¢ (OPMHUPOBAHHUEM TITY-
60kux QaroHa0B. DTy CBA3b MOXKHO MPEACTABUTH B BUJE CIEAYIOLLEH NTPHH-
LHMITHAJIEHON MOMENH.

IlepBhlIii wieH ypaBHEHUS — 3TO KOHAYKTHBHbIE TEIUIOBbIE TOTOKH, MEHS-
IOLHE TEMIIEPATYPy B EMEHTE I11acTOBO-0JI0KOBOI cucTeMbl. Bropoii unex
OnMCHIBAaET paboTy CUCTEMBbI Ha BHEILIHEE AaBneHHe (Bo3aeiicTBue). Tpetui
YJieH ypaBHEHUS — 3TO paboTa CUCTEMBI NPH (PUIHKO-XUMHUECKUX MpPOLIec-
cax, BKJIIouas (pa3oBbI€ EPEXO/ibl B CHCTEMe (umroni-Tioposa. YeTBepThiji ujieH
ypaBHEHHS OMUCHIBACT pPabOTy CHCTEMBI IPH MAacCo- K SHEProoOMeEHe C OKpY-
J)Karoulen cpesioi (CM. pUCYHOK).

Bce atu npouecchl GOpMHPYIOT (GH3MYECKHE B FE0IOTHYECKUe MOJIst, KO-
TOpPBIE TECHO CBSA3aHBI MEXIY cCO0O0i1 U HE OCTAIOTCS NOCTOSHHBIMU B NPOLIEC-
ce reosioryyeckoro passutus HI'b.

K ¢u3udeckuM rossiM HaMU OTHECEHDL: NI0J1e TNIaCTOBBIX JAaBJIEHUI, TEM-
neparyp, KOHIEHTpalui 1 HanpspkeHUi (MMEIoTCs U IpyTre, HalpuMep rpa-
BUTALMOHHOE NoJie). K reoloruyeckuM nonsM — reoGpuibsTpalioHHOe, JINTO-
JIOTO-MHUHEPAIOTHYECKOe, CTPYKTYPHO-TEKTOHUYECKOE U JIpyTue, HarpuMep
rpaHMlIbl T1aCTOBO-0JIOKOBOH cUCTeMbl. Bee ¢u3nuecKkre U reolornyeckue
TIOJIS B3aMMO3aBUCHMBIL. MI3MeHeHHe OZHOTO U3 HUX NMPHUBOAUT K H3MCHEHHIO
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MNone Temnepatyp B6noKoBOA
Mone Hanpsixerui cUcTeMBbI

Apyrux. Hanpumep, usmMeHeHue MoNs MiacToBbIX AABIEHMI NPUBOJMT K H3-
MEHEHUIO TEPMOAMHAMHYECKOTO PAaBHOBECHA M KaK CIIEACTBUE — K (U3UKO-
XMMHYECKHUM MpoLeccaM, MPOTEKArOLIUM C MOMIOMIEHUEM WU BblIEIEeHHEM
Tena (U3MEHEHHIO N0/ TEMIIEPaTyp), K PACTBOPEHHIO WM OCAKIACHUIO MU-
HEpaJIoB (M3MEHEHHE EMKOCTHBIX H (DUIILTPALIOHHBIX CBOHCTS, ¢dopmupoBa-
HHUE BHYTPEHHHX rpaHull) ¥ T. A. OYEBU/IHO, YTO TEIIOBbIE IOTOKH pa3iny-
HOH MHTEHCHBHOCTH (TIEPBBIH 4JIEH YPaBHEHHS) MEHSIOT TEPMOAUHAMUYE-
CKO€ paBHOBECHE, IPHBOAAT K aKTUBH3ALMH (PUHKO-XMMHUYECKHX NPOLIECCOB
H KaK CJEACTBHE NPeobpasytoT Gapuueckoe, ruapoXMMHYEcKoe 1 TeMIepa-
TYPHOE MOJIS B 9JICMEHTE I1aCTOBO-0JI0KOBOH CHCTEMBI. DTO B CBOIO Ouepeb
IIPUBOJIMT K MF3MEHEHUIO paHee CYLIECTBOBABILIX Me0Ioruueckux noueit. Eciu
MHTEHCUBHOCTD TEIJIOBBIX [IOTOKOB HE MEHAETCS BO BPEMEHH, TO B KOHEYHOM
CHeTe M1aCTOBO-0/10K0BAs CHCTEMA NPUIET B COCTOSHUE PABHOBECHS, cop-
MUPYIOTCS ¥ HOBBIE Fe0JIOrMUYECKHE MOJIS.

Pabora nnactoBo-6110k0BOH CHCTEMBI IPOTHB BHEWIHENO BO3ACHCTRBHS —
TEKTOHMIECKHE HANPSDKEHUA (BTOPOW 4JIeH YPAaBHEHHS TEPMOAMHAMHKH) —
[PUBOZINT K TE€M XK€ NOCEACTBUAM, U NIPEXKJIE BCETO K HAPYLLIEHHMIO TEPMOIU-
HaMH4eCKOro paBHOBecHs. [lepeMeHHOe BO BpeMEHH M10J1e Hanps>keHMid, HMe-
TOLIEC KBASUNIEPHOAMUYECKHI XapaKTep, HAOMIONaeTCs BO BCEX PErvoHax M
(puKCHpyeTCs Ha CTAIHOHAPHBIX Fe0(PU3NYECKUX TOAUTOHAX. UMEHHO 3T0 Jaer
OCHOBAaHUE yTBEPXAATh, YIMO HEPEMEHHOE 60 8PeMEeHU NONe HANPANCeHUil
(“2udpozeodegpopmayuonnoe none”) npusodum x HecmayuonapHocmu mep-
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MOOUHAMUYECKUX NPOYECCO8 U KAK Ce0CmBUe — K NePEMENHbIM 60 8DEMEHU
gusuneckum u 2e0N02UYECKUM NORAM.

OcraHoBuMcs 6oee MoApoOHO Ha NOCIEAHEM WICHE Y PAaBHEHHS TEPMO-
JMHAMHKH. Temo- 1 MacCooOMeH 3JIEMEHTa IUIaCTOBO-0JIOKOBOH CHCTEMBI C
BHEIHEH cpe/ioif NPUBOAUT, C Hallell TOUKH 3peHus, K Haubonee 3HaUMMBIM
M3MEHEHHAM (PU3NYECKHX M TeOJIOTHYECKHX TnoJiel, K pOpMHPOBaHHIO pas-
JIMYHBIX aHOMaNH# (TMAPOAMHAMUYECKHX, THAPOXHMHYECKHX, TEMIIEpaTyp-
HEBIX, MUHEPAIOTUYECKUX, NAJTMHOJIOTHYIECKHUX U JIP.), KOTOPhIE ARIAIOTCA Xa-
pakTepHO# YepToii HedTera3oHOCHBIX FTOPH3OHTOB M KOTOPbIE B OOJIBIIMHCTBE
cliydaeB He MOryT cOpMHpOBaThCA 6€3 NOCTYIUIEHHS M3BHE JOMNOJHUTENb-
HOTO BEILECTBa U YHEPTHHU (MacconepeHoC rHAPOTEPMaMH).

B nepuopl TEKTOHHYECKOH aKTHBHOCTH M3 IIyOOKHX YacTei 3¢MHOM KOpPbI
¥ BepxHeii MaHTHU C OFPOMHOM 3HEprueil NoJAHNMAaeTcs ra3oBoAsHas CMeCh,
KOTOpas, MoA0OHO MHTPY3UBHBIM TeJlaM, PacCEKaeT OTJIOKEHUSA 0CaJOYHOTO
yexsa M 3anojiHAeT ocablieHHbIe TpellMHHBIe 30Hbl. [IoMHMMasCh BBEPX 110
paspes3y, OHa [IOCTENIEHHO TePSET CBOIO SHEPTHIO Ha COBEPLIEHHE paGOTHI 1O
IPEOIOJIEHHIO TOPHOTO JABIEHHS, CHII CLIENJICHHs, Ha nedopMalLuio Nopox,
Ha ofpa3oBaHHe TpelMH rHApopas3pbiBa, Ha 3allOIHEHHE Pa3U4HOIO THIA
JIOBY1IIEK, T.€. co3aeT QUIFOHIHbIE HHTPY3UH (HaNPUMED, CBOIBI MOJIOKUTEIIb-
HBIX CTPYKTYP, PHJIEKAIUHUX K OCHOBHOMY KaHally), BO3MOXHO, Ha pOpMHpO-
BaHHe MHKpopeiibeda NOBEPXHOCTH 3EMIIH.

B 3aBHCHMOCTH OT SHEPrHH MOAHMMAIOLMXCA PACTBOPOB LIMPHUHA 60KO-
BoM Murpauuy (QIIOHAHBIX HHTPY3Hii) MOoXeT ObITh pasnuyHoi. Ho pacTBo-
paMm Nerde MPOHMKATH [10 HATUIACTOBAHHUIO NOPOJ, YEM IIACTOBbIM HHTPY3HUB-
HbIM TeJIaM, TIOIAdb KOTOPBIX JOCTHIaeT ThICAY KBaJPaTHbIX KHJIOMETPOB, a
paccTosHHe OT BEPTHUKANBHBIX HIIM HAKJIOHHBIX KAHAJIIOB — NECATKOB KO-
meTpoB. Tpannossle Tena B BocTounoi Cubupy 3aHUMAIOT IUIOLAAbL OKOJIO
350 Thic. KM%, a IUIOLIAAbL MHTPY3Hil 3HAYMTENBbHO Gonblue — 10 1500 kM
ECTECTBEHHO MPeanoioKUTh, 4TO GOKOBas MHUIpAallUs YHJOI€HHbIX pacTBO-
poB, 00/1a1AI0IHUX MEHbLIEH BA3KOCTHIO, OyIET HE MEHBILIE.

BricoTa oT PyHAaMeHTa NPOHMKHOBEHUS BOCXOAALIMX JHAOTCHHBIX pa-
CTBOPOB ONpeZieNIieTCs KaK €€ HadalbHOM 9Heprueii, TaKk U CTPOSHHEM paspe-
3a: INTOJIOTMYECKUM H MHHEPAJIbHBIM COCTABOM BMELLAIOLINX NOPOJ, HX MOII-
HOCTBIO, XapaKTepoOM CJIOUCTOCTH, HAIMYHEM IUIACTHYHBIX C1ab0 KOHCOJH-
JINPOBAHHBIX OCAMIKOB, HX MOLUIHOCTBIO K MOJIOKEHHEM B pa3pese, BENHUMHON
rOPHOTO JIaBJIEHHs ¥ MHOTMMHU ApyruMH akropamu. [pu nocrarouno 60mb-
IO 3HEPrHM ra30BONAHON CMECH M JUIMTENBHOCTH MMIAPOTEPMABbHOM Jes-
TEJILHOCTH MM 4YacToi ee MEePHOAMYHOCTH HA NPOTSHKEHHH OTHOCHUTEJILHO
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KOPOTKOTO B Ie0JIOrHYeCKOM MacliTabe BpeMEHHU ra3oBOAsHasA CMECh MOXET
W3JIMBAThCA Ha MOBEPXHOCTD, OXOOHO TPANMOBLIM HHTPY3HAM, 3aXBaTbIBas
¢ coboit 0610MKH NOPOA 30HBI APOOIIEHNS, WU — HA CTAAUH 3aTyXaHus, Mo-
JOGHO IpsA3eBOMY ByJikaHU3MY. MOXHO NPOBECTH aHAJIOTUIO Mex 1y 0bpa3o-
BaHHEM TPAIOB ¥ [UIACTOBBIX MHTPY3Mi 1 00pa3oBaHHEM CONEHOCHBIX OTJIO-
JKeHUH BCJIECTBUE MNEPECHILEHHOCTY PaCTBOPOB, NOCTYMAOIIMNX U3 KOPbI U
BEpXHEH MaHTHH.

Tocne 3aBepLIeHUs NpoLEcca aKTHBHOIO BHEAPEHHUs ra30BOASHON cMecH
HACTyMNaeT, BEPOATHO, NEPUOA MEJIEHHOT'O U JUIUTENHHOTO MTOCTENEHHO 3aTy-
XaIOILEro MOCTYIJIEHHs B OCaJOUHbIN 4exoy HeOOMbIIMX KOJTUYECTB BOABLI H
rasa, COCTaB U TEMIEPATypa KOTOPBIX TaKXe MEHSIOTCA BO BpEeMEHH. DTOT
HpoLece COMPOBMKAAETCS NepepacnpeielieHHEM MIaCTOBbIX JaBJIEHHM, TEM-
neparyp M BellleCTBa B OCaJJOYHOM 4YeXJIE BO BCEX HANpaBieHHsX. DTO nepe-
pacripeenieHye, Kak TOBOPUIIOCH BbILIE, B ONPeAENEHHbIX YCIOBUSIX (NpU reo-
XHMHYECKOH HECOBMECTUMOCTH U TPU NEPEMEHHBIX BO BPEMEHH TEPMOIHHA-
MHYECKHX YCIOBHUAX) MOXKET IPUBOAMTD K 3a/leYMBaHUIO TPELUHHOBATOCTH B
CBA3H C AEHCTBHEM TOPHOTO JamieHus M (a3oBbIMH NEPEX0aMu B CUCTEME
¢drona—moposa ¥ K 06pa30oBaHUIO YaCTUYHO MU TOJHOCTBIO (IIOHIOANHA-
MHYECKH H30JUPOBaHHBIX OIOKOB.

HoBble TeKTOHNYECKUE MOABUKKH, COMMPOBOXAAIOLIUECS THAPOTEPMAIIb-
HOM JIeATeJILHOCTBIO, MOTYT U3MEHUTH CJIOXUBLINECS paHee I'e0NIorHYecKue H
(dusnuecKkue nojs, HarpyuMep nepepacnpenesIuTb NIaCTOBbIE JaBJICHUS (ilto-
HIOB B BEPTHUKAILHOM U FOPU3OHTALHOM HamlpaBleHMAX M CO31aTh HOBYIO
KapTHUHY NOJIA TU1aCTOBbIX JAABICHHUI.

Takyo MOJieib, KOTOpas yYHTHIBAET TEKTOHUUYECKY1O aKTHBHOCTh PErHo-
HOB, THIPOTEPMAJTLHYIO JAEATEILHOCTh, TEPMOAMHAMHYECKHE NpoLiecchl, 00yc-
JaBiuBaiollye (a3oBble Nepexopl B ynpyro-aedopMupyeMoi cpeie, KoTo-
pble, B CBOIO 0UYepe/ib, GPOPMUPYIOT PE3KyHO HEOJHOPOAKOCTE MUIPAIIMOHHEIX
CBOMCTB BMEINAIOUIMX TIOPOR U HENpOHHIlaeMble IpaHulbl (reouibTpany-
OHHOE I10JI€), & TAKKE Pa3IMYHBIE aHOMAJIMH B PU3NUECKUX ¥ T€ONOrH4eCKHX
NOJIAX, MOXHO HA36amb NYNbCAYUOHHO-PNIOUO02e0MePMOOUHAMULECKOT
MoOenvio HopMUpPOBaHUs DTYOOKUX (IIOMIOB 30HBI BECbMa 3aMEAJIEHHOTO
BOZI00OMEHA.

[pennaraeMas Mogesib CHUMAeT MHOTHE IPOTHBOpEYHs B Borpocax (op-
MHUpOBaHus ry6okux ¢uonnos, 0COGEHHO B CyLIECTBOBAaHHH Pa3IMYHBIX
aHOMauIMi, SBIsIoLMXCS xapakTtepHoii yeproii HI'b. OHa o6bsicHAeT TaKke
IHAPOre0XMMHYECKHE, 'a30Bbie, TEMIIEPaTypHbIe H JIpyrue HabmoAaeMbie 0Co-
6enHoctu B npexaenax HI'B, Bknodas mecTopoxaeHus YB.
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EcrecTBeHHO NpeanonokuTh, 4TO NOAHUMAIOLIAACA ra30BOASHAS CMECh
N0 OTHOLLEHHIO K PAaCTBOpaM, COAEPKALIMUMCS B OCAOYHBIX NOpoaX, Gyaer
MHOM 110 XMMHYECKOMY U ra30BOMY COCTaBY (TIOCKOJIbKY 3TH napameTpsl u3-
MEHAIOTCS B BEPTUKAJILHOM pa3pese W NOpoi BeChbMa 3HauUUTeNbHO). [Tpa ux
NOCTYIJIEHWH B BHILIENEXAINE HEPTEra30HOCHBIE TOPH3OHTLI, CMELLEHHH C
UMEIOLIMMHUCS PaCTBOPaMH, B MPUCYTCTBMH MHBIX N0 JINTOJIOTHYECKOMY Ml
MHHEPAILHOMY COCTaBY (IIOMAOBMELLAIOLIMX MTOPOJL HAPYLIAETCS TepMOaU-
HaMHU4€CKOe PaBHOBECHE B CUCTEME PACTBOP-TIOPOAA. ITO MOXKET CO3AaBATh
YCIJIOBHS, IIPH KOTOPBIX PACTBOPBI (TOYHEE, CMECh PA3TUUYHBIX 110 COCTABY pa-
CTBOPOB) OKa3blBAIOTCS MEPECHILIEHHBIMH OTAENIbHBIMA KOMIOHEHTAMM 110
OTHOLUEHHIO K BMELIAIOLIMM IMOPOAaM NPU CYLLIECTBYIOINUX JABICHUAX U TEM-
neparypax. [locneanee npuBoauT k (a3oBbIM MEpexoaaM M BBITIAAEHUIO U3
pacTBOpa TeX UJIH HHBIX COJiel, POCTY KPUCTAJLIIOB HOBOOOPA30BaHHBIX MUHE-
paJjioB U MOJIHOMY MJIM YaCTHYHOMY 3aJIeYNBaHHIO TpeuiuHoBaTocTd. Hogo-
MHHEPaoo0pa3oBaHUIO CIOCOOCTBYIOT Mepepacnpeaenenue JaBNeHn i U CHIt-
XKeHue Temneparyp (YMEHBLICHUE TEMINEPaTyphbl U AaBIEHHS NPUBOINT, KaK
NPaBMJIO, K CHHXKEHUIO paCTBOPUMOCTH MUHEPATBLHBIX CONel) UHbeLlHpOBaH-
HBIX pacTBopoB. Hanbosee mupoko npoueccbl HOBOMMHEPAIO0OPa30BaHHs
JIOJKHBI Pa3BUBAThCs HA y4yacTKax C NbE3OMMHMMYMaMH, T.€. Ha y4acTKax
pasrpy3ku NOA3EMHBIX (GJIFOU/IO0B.

WHTEHCHBHOCTB 3THX NPOLECCOB NPH NMPOYMX PABHBIX YCIOBUAX (XUMH-
YeCKHMi U ra30Bbii COCTAB OCTYNAIOLIMX PACTBOPOB, JIUTOJOIHYECKUI U MU-
HepaNbHBI COCTaB BMELIAIOUINX [IOPO1) ONPENENeTCs, BAAUMO, CKOPOCTBIO
CHUXXEHHS TUIACTOBBIX IaB/ICHUH U CKOPOCTBIO EpepacnpeAeieHUs TeMiepa-
Typ. Ilpu 3TOM cnenyer n06aBuTh, YTO €CIU BHEPEHUE THAPOTEPMANBHbIX
PacTBOPOB MPOUCXOUT IIPH BECbMa GONBIIMX JABICHHUAX, 3HAYUTENBHO NIpe-
BBILIAKOIIMX JIaBIE€HUs: B MJlACTe, TO 3TOT MPOLECC MOXKET CONPOBOXKAATHCH
TUApOpaspbiBaMu. BenieCTBHE 3TOr0 Ha TEKTOHHYECKYIO TPELMHOBATOCTh
OyaeT HakIabIBAThCS AONONHUTENbHAS TPELMHOBATOCTD 33 CUET ruapopas-
PBIBOB (3THM OOBSCHAETCS CYLIECTBOBAHUE aHOMAJILHON BTOPUUHOMN nopuc-
TOCTH Y TPELIMHOBATOCTH). BaXXHBIM B 3TOM Cliyyae sBJseTcs NOosABICHUE Ha-
pAAY C BEPTUKAJIBHOH M FOPU3OHTAILHONH TPELMHOBATOCTLIO BO3ZMOXKHOCTH
natepaibHOA MUTpaLKK N0 HAMIACTOBAaHMIO, 0COOEHHO Ha I'PaHULIaX MOPOJ €
Pa3aIuYHBIM JTUTOIOIO-MUHEPATIOTHYECKUM COCTABOM.

O6paszoBaHue TPeUH M’HIPOPa3pbIBa, C ONHON GTOPOHBI, NPUBEAET K yBe-
JINYEHUIO EMKOCTH ¥ NMPOHHLUAEMOCTH CPEeAbl, a ¢ PYTroil — K NOBBILIEHUIO
TEMIIOB NiepepacnpeiesieHus MIacToBbIX JaBneHuii, doee ObICTPOt uX pe-
NaKCcallu ¥ CKOpeHIIEMY 3ae4YMBaHHIO TPELIMHOBATOCTH. [Ipouecc cHmxe-
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HU M1aCTOBBIX AABEHUH B ynpyroaedopmupyemoii cpeae 6ynet conpoBox-
JaThCsA TAKOKE AOTOHUTENLHBIM 3aKPLITHEM BHOBb 00pa30BaHHbIX TPELIMH B
pesysibTare nepefayy 4acTd rOPHOro JaBieHHUs Ha CKENeT (o 0BMELLAr0-
KX NOpoA (ONbIT 3KcnayaTauuud CajbIMCKOTO MECTOPOXAEHHUs 3amafHo-
Cubupckoro HI'B). Otu 1Ba conmyTCTBYIOIMX APYT APYTY PaBHOHANpaBIeH-
HBIX MPOLECCa B KOHEYHOM CUETE NMPHUBOIAT K CHUKEHUIO TPEIMHOBATOCTH,
BO3MOXHO TIOJIHOM €€ JIMKBHAALUU U TEM CaMbIM K ‘“‘3aNedaTblBaHUIO” OT-
ACNBHBIX YacTell paspe3a U 00pa30BaHUIO MMAPOAMHAMUYECKH H30JMPOBaH-
HbIX 6710KOB. B 3THX GI0Kax MOT'YT COXPaHATLCS Pa3jIMyHbIE NNACTOBbIE 1aB-
neHus (BILJIOTH 0 aHOMAIBHBIX) AaXKe NPH OJMHAKOBbIX HAYAIBHBIX, YTO Of-
pedenseTcs KOMIUIEKCOM BHILIEONUCAHHBIX IPOLIECCOB.

Bricka3aHHBIe NOA0XKEHHUs NOATBEPHKAAIOTCS OMBITOM 3KCILTyaTaliMH HO/-
3eMHBIX (GIIOUJI0B, OCOOEHHO NPH ONHOBPEMEHHOM IPEHHPOBAHWM JBYX H
Gonee HE(PTEra30HOCHBIX (BOLOHOCHBIX) NOPH3OHTOB, CONAEPXKALIUX PasIuy-
HBIE N0 XHMHYECKOMY U Fa30BOMY COCTaBY MOJA3eMHbIe (QIIIOUABL. 3HAYUTENb-
HbIE JICNIPECCHH MIACTOBBIX JaBJIEHHH B HEITEra30HOCHBIX TOPU3OHTAX, NIPO-
LeCChI CMELUEHUS B IKCIUTYaTaLIMOHHBIX CKB)KHHAX MPUBOIAT K TOMY, 4TO B
HUX OTKJIa[bIBAIOTCA Cyb(aThl U KapOOHATHI KaNbLg M APYTUe MHHEDAIbL.
Ipoueccel HoBoMUHEPanoo6pa3oBaHus B HAapyIIEHHBIX YCIOBHAX MPOTEKa-
0T OA4ac JOCTATOYHO 6BICTPO. Bpems BbIX0a U3 CTPOs IKCITyaTalHOHHBIX
CKBaXHH (MOJIHOE 3apacTaHWe BOAONOALEMHBIX TPYO M pasBoasiueii ceTu)
MEHSAETCS OT HECKOJIBKUX Hellesb A0 TpeX JIeT, HHorna Gonee. AHamoruutble
ABJIEHHs HAaOMIONAIOTCA ‘Ha pa3pabaThiBaeMbIX HE(TEra3oBbIX MECTOPOXIE-
HUSX, 7€ BBINAJICHHE TUIICA, KAJIbUKTA, CY/1b)aToB Gapus U CTPOHLIUS U ApY-
FMX MHHEDAJIOB 3HAYUTEJILHO YCIIOKHAET DKCIUIYaTallHIo, a TaKKe Ha BCEX
TOL r. MoCKBBI, 3KCIUTyaTHPYIOWINX Paccoibl PSYKCKOTO KOMIIEKCa, 3ajiera-
roiero Ha nrybunax 1000-1300 M. Macurrabbel HoBooOpa3oBanus MHHepa-
JIOB B HAPYLIEHHBIX YCJIOBHSIX CTONb BEJHKH, YTO BbI3BAJIM HEOOXOAMMOCTH
paspaboTKu ClenHalbHBIX METOA0B 6OpLOBI ¢ CONEoOpa3oBaHieM B IKCILTya-
TalHOHHbLIX CKBRXXUHAX. BIOHE JIOrMYHO NPEANOIOKHTD, YTO B €CTECTBEH-
HBIX YCJIOBHSIX 3TH NPOLIECCHI TAKXKe UMEIOT MECTO, HO (DM3HKO-XUMUYECKHE
PeaKLUH MPOTEKAIOT 3HAYUTENILHO ME/IJIEHHEE B CBA3H C MEHBIIWMH IPajIHEH-
TaMH JIaBNieHH# U TEMIIEPATYp, Ye€M B HapyIUEHHbIX YCIOBUsAX. [loaTomy non-
HOe 3aJie4HBaHHE TPELIMHOBATOCTH B €CTECTBEHHBIX YCIOBHSIX COCTABIAET,
BEPOATHO, XECATUIIETUS U NIEPBLIE COTHH JIET.

B TexkTOHHYECKH aKTHBHBIX paiioHaX ¢ MPOSBJIEHUEM YACTBIX CelicMUye-
CKHX ABJICHU}, C HENPEPHIBHHIMM TEKTOHHYECKUMH TOJBHXXKAMH MPOLIECCH
006pa3oBaHus U 3a/IeYMBAHUE TPELIMHOBATOCTH CMEHSIOT APYT Jpyra Ha Npo-
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TSYKEHMH OTHOCHUTENILHO KOPOTKHMX NEPUOOB BpeMeHH. B 6olee croko#HbIX

paiioHax GOpMHpOBaHKHE TEKTOHHYECKOH TPELIMHOBATOCTH U THPOTEpPMAllb-

Has JeATeNIbHOCTh IPOUCXOJAT JIMLLb B OTHOCUTENILHO JUIMTE/IbHBIE IEPUO/IbI

TEKTOHMYECKOH aKTHBHOCTH, IOCTATOYHO YAaJieHHbIE ApYr OT ApYyra BO Bpe-

MeHHU. 3aneurBaHye Xe TPELUIMHOBATOCTH NPUBOAUT K JOBOJILHO JAJIUTENBHO-

My CYLLECTBOBAHMIO OTHOCHTENILHO MMAPOAHHAMUYECKH H301MPOBaHHBIX 6J10-

KOB B [JIaHE M pa3pese 0caJouHOro yexiya HederazoHocHblx 6acceliHos. Tek-

TOHHYECKME JIBUXKEHHUS C HapylueHHeM CIJIOLIHOCTH MOPOJ, NpPOsBIEHUEM

TUAPOTEPMANIbHOM (MM HU3KOTEMIEpPaTypHBIX PacTBOPOB) AEATEILHOCTH

HMEIOT UMKJIHYECKHH (TepHoauueckuii) XapakTep, Kak H MHOTHE Ie0JIorHye-

ckue npoueccol. Kakaple nocieaytoye TCKTOHMYECKUE IBHXKEHUS, CONPO-

BOXAAIOUINECS 00pa30BaHHEM TPELIMHOBATOCTH, MOTYT MPUBOIUTE K BpEMEH-

HOM TMAPOAMHAMMYECKON B3aUMOCBS3U OIOKOB, KOTOpasi 3aTeéM BHOBB OyleT
3aTyxaTh B CBA3H C MpOLECCAaMHd HOBOMMHEpanooOpa3oBaHus, 3ajle4dBaHus

TPEIMH U MX MEXaHHYEeCKOTO CkaTus. Ec/iv 30Ha TPELIMHOBATOCTH (IUMPHHA,

CTeMNeHb OTKPLITOCTH) 6oJiee paHHero IMPOUCXOKAeHU GonbLle, YeEM NO3AHE-

1O, TO FHAPOAMHAMHUYECKAs pa3001EHHOCTh MOXKET COXPAHHTLCH, HAIIPUMeED,

B pe3ynbTare TOro, YTo IiMpuHa (rnyOHHBI NPOHUKHOBEHHA) BHOBB 00pa3o-

BaHHBIX TPELLMH MOKET OKa3aThCs MEHbLLE 1IMPHUHBI 30HbI 3AJIEUEHHON paHee

TpewuHoBarocTH. [pu 60Jee MONMOABIX TEKTOHMUECKUX JABUMKEHHUAX TPELH-
HOBATOCTh MOXET 00pa30BLIBATHECA Kak B MecTax ¢ 6osee ApeBHEH, HO 3ae-
YeHHOM TPELIHHOBATOCThIO, TAK U B 30HAX, PaHee HE 3aTPOHYThIX TPELIHHO-
BaTOCTHIO. [1pH 3TOM B BEPTHKANBEHOM HalpaBieHHH MOTYT MUIPUPOBATh ¢iito-
WBL, IO XUMUYECKOMY, Fa30BOMY U OpraHM4Ye€CKOMY COCTaBy OTAMYaIOLUHECs
OT MHTPHPOBABLINX paHee, YTO IPUBEAET K 00pa30BaHUIO HHBIX ay TUT€HHBIX:
MHUHEpAJIOB; 3TO HepeaKo HabntoaaeTcs Npy AeTajlbHOM MUHEPAJIOrH4eCKOM
M3y4YeHHHM BMELIAIOUIUX NOPOi, NMO3BONIOLIEM BbIABUTL HECKOJILKO 3TAMoOB
Murpauui. HeoqHokpaTHOCTb NPOABIEHUA TEKTOHHYECKHX IBUKEHHH, CO3/1a-
IOLIMX DPEANOChUIKY IS B3aUMOAEHCTBHA 3TaKHO PAaCOJIOKEHHBIX BOAO-
HOCHBIX (HedTera3oHOCHBIX) TOPU3OHTOB, IPUBOAMT K XaOTHUYECKOM B MaHe,
HO 4€TKO Bbipa)KeHHO! BEpTUKAILHOH COCTAaBIAIOLIEN pacnpeaeeHus HOBO-
00pa3soBaHHBIX MUHEPAJIOB 0CaA0YHBIX TONIL TATHOPM.

I[lpeanaraemas Mozenb GOpMUPOBaHUSA EMKOCTHBIX U (PUMIBTPALHOHHBIX
CBOMCTB NMOPOA HE MPOTHBOPEUUT HAONIOAAEMBIM ABJIEHUAM U HE UCKITIOYaeT
BO3MOXHOCTH CYILECTBOBAHHS OTKPBITOM MOPHCTOCTU U IPOHHULIAEMOCTH (He
3aleueHHOM TpeluHoBaroct). st 3Toro Heo6xoaAuMo, YToObl B NMPOLLIBIE
reoJIOrMYeCKHE 3MOXM M B HacTodllee Bpems (IoMAOBMELIAOLIE NOPOAbI
CoZiep>Kajii WiIM HHEPTHbIE K cede dmronabl (He@Th, ras), UK HeAOHACHIILEH-

82



HbIE PaCTBOPbI MPH HMEIOLMXCS (MMEBLIMXCA) TEPMOOAPHUECKUX YCTOBHSAX.
Kpowme Toro, B 3aBUCUMOCTH OT KOHKPETHBIX TepMobapuueckux YCJIOBUH, 0CO-
OenHocTelt (ha3oBbIX Nepexo0B, XapaKTepa OTKPHITOH TPELMHOBATOCTH MO-
KET MPONUCXOAUTD YaCTUYHOE 3apacTaHue TPEWHH MO VIMHE U NIOJTHOE 3apac-
TaHUe TeX *e TPELIMH 110 HIMpUHe. J[pyruMH CJI0OBaMH, OJ1Ha U Ta e TPEULK-
Ha (MM CHCTEMa TPELIHH) Ha OJHOM yuyacCTKE MOXET ObITh BbINONHEHA
HOBOMHHEPanoo6pa3oBaHUAMY, a B IPYroii 4aCTH OCTaThCsl OTKPLITOH, T. €. B
JaHHOM CJlydae UMeeTCs I0JIHas aHajlorusa ¢ HapyHIEHHBIMM JKCIUTyaTalnen
YCJIOBUSIMH, IIPH KOTOPbIX HauOojee MHTEHCHBHO 3apacTarOT T€ YacTH TeX-
HOJIOTMYECKOTO 060py1103amm, rae 6onee pe3Ko NajatoT JaBICHUE U TEMIIe-
parypa.

IynbcawuonHo-¢nonaoreorepmoaiHaMuyeckas MOAENb TAKKe OOBACHS-
eT popmupoBanue Hedru U MecTopokaeHuil ¥YB (cM. pasnen 2.6).

CoBceM yxe (paHTacTHyeckas runore3a GOPMUPOBAHU KPYIIHBIX MECTO-
poxaenuit YB npeqnaraercs B paGore [52]. B COOTBETCTBHH € 3TO# runore-
30 reoAMHaMuKa GOPMHUPYET 30HbBI CXKATHUA U PACTSOKEHHUS, YTO NPHBOAUT K
M3MEHEHHIO TPEeIIMHOBATOCTH Nopo/ (yHAAaMEHTa, K 06pa3oBanuio 601b1L0-
ro obvema nycror, B KOTOpBIH oA aeiicTBUEM NI€penana JaBJIEHUH TPOUCXO-
AMT “3acackiBaHUE GITIOMA0B M3 0CaNOYHOrO YEXJIa B TPELMHOBATLIA QyHaa-
MeHT”. ['eoiMHaMuueCcKHe NpoLEecChl CONpOBOXKAALOTCH NOMUMO IIPOYETO 3EM-
JIETPSACEHUSIMHU, KOTOPEIM Mpe/IIIeCTByeT pe3KOE BO3PACTaHUE JNIEKTPUYECKOTO
nosis B arMocdepe. [1pu 06pazoBanuy TpeidH B KPUCTAIHYECKUX NOPOAAX
obpasyercs “aneKTpHuecKuii 3aps 1, KOTOPBIA CO3MAET B KOKIOH TPeLLKHE norne
HanpspkeHHocThio 107 B/em™, OJNeKTpUUECKOE TOJIE BLICOKOIO HANpAXXEHHA
AnddepeHLInpOBaHHO BO3IeHCTBY T Ha (oM /1Bl “KaK Ha AMINEKTPUKH” (moj-
3€MHBIE QNIOMAbI MPAKTHYECKU Bcerda 2JEKTPONUThl ~ B.H. Honuw,
A.B. Kop3yn). 310 NpUBOAMT K nepeMelLeHH IO NIONSAPU3OBaHHbIX (JIIOMI0B B
HalNpaBlIeHUN UCTOYHHMKA SIEKTPUUECKOTO MO, T.€. B TPEIMHOBATLIA (yH-
nameHT. [Tocne 3aBepUICHUA 3eMileTpsACeHHsE TPCIIMHbBI B 0CaJOYHOM 4eXjie
“3aTAruBaloTCS”, a B KpOBJe ¢dynaamenTa oOpasyeTcs HENPOHUIaeMas 30Ha
LieMEeHTalUuu, 4To obecneunBaer coxpanenus 3anexeil YB. Ilpu enuHoit cu-
CTeMe TpPELMH B OpoAax Bo3jAbiMaromerocs PyHaamenra gmounanl nepeme-
LAKOTCA BBEPX, B CTOPOHY €ro nogbema o TPELMHOBATLIM 30HaM U HakKarl-
JIUBAIOTCSA 110 3aKOHAM IPaBUTALMOHHOM AndPepeHLaLy B Haubosee npu-
NOAHATOM 4acTi yHaaMeHTa. Murpauus YB [0 TPELUMHHBIM 30HaM MOXET
NIPOUCXOAUTH Ha 3HAYUTENBLHO 6onbLIHE paccTOAHHS, YEM B OTJIOKEHUAX Oca-
Ao4Horo yexna. [1pu oxuBieHHH cTapblX U 0OPa30BaHMU HOBbIX 30H TPELIHU-
HOBarocTy ¥YB MoOryT npoHuKarbh B 0caouHbIf 4€XOL.
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Csoeii rHIIOTE30#1 aBTOPHI OOBACHAIOT HasTuHe HeTH Ha TaTapckoM CBO-
e, T1e OTCYTCTBYIOT He(TecOOpHbIE NIOaAN 1 He(pTh MOITIa MUTPUPOBAThH
TOJILKO 3@ CUET JajibHeit MUIpaliMy MO TPEellMHHBIM 30HaM (QyHAaMeHTa u3
IIpenypanbckoro nporuba u [pukacnniickoii BauHbl BBEPX M0 BOCCTAHUIO
IUIaCTOB NOZA AEHCTBHEM I'MAPOCTATHYECKOrO HAnopa (IJaBHOU JBMXKYLLEH
CHJIBI) 110 30HaM TPELUMHOBATOCTH, KyJa oHd (Y B) nonananm us ocagouHoro
yexJia MoK BIUAHUEM “3NIEKTPOABUXKYLIMX CHI”. DTUMM XKe NPHYUHAMHU aB-
TOp OOBACHAET FMraHTCKOE MecTopoXaeHHe 6uTyMoB ATabacka (ceBepo-Bo-
cTouyHad 4acTh bacceiiHa AnbOepra, Kanana). T npeAcTaBIeHHS ABIAIOTCS
SPKUM npuMepoM ¢uszudeckoi 6€3rpaMOTHOCTH C MOMBITKOW ONMMpaThCcs Ha
3aKOHBI (PU3UKH.
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JAKIIOYEHUE

1. KoiMuecTBEHHbIMU pacieTaMd U MOJETIMPOBAHUEM J0Ka3aHO, YTO HU
HOUIBTPALIHOHHOE, HH 3NU3UOHHOE [IUTaHKe He MOryT (JOPpMUPOBAThL perno-
HaJIbHBIX NIOTOKOB (IIOUAOB B JlaTepajibHOM HallpaBiieHUH. DTOMY Harnpasie-
HMIO IBU>KEHM NIPENATCTRBYET TaKXkKe M1aCTOBO-OJIOKOBOE CTPOEHHE HedTera-
30HOCHBIX KOMIIJIEKCOB. DTO 3HAUUT, YTO MEPEHOC paccesHHbiX YB 1 Mukpo-
He(dTH 10 HAILTACTOBAHUIO [IOPOA HEBO3MOXEH U KaK CJIEJCTBHE HEBO3MOXKHO
(hopMHupoBaHUE CKONbKO-HUOY/Ib 3HAYUMbIX CKOMIeHU Y B 3a cuer natepass-
HOIl MUrpauuu.

2. Oca04HO-MHUTpalMOHHas FUI0Te3a NPOUCXOKAECHUS HeTH NOCTereH-
HO CZJa€T CBOM MO3ULIUH, YTO NPOSABIAETCA: a) B paCLUMPEHUH MPaHUll [NIaBHOH
(asbl HedTerazoodbpazopanus ¢ miybun 1800-2000 M 10 HECKOIBKHX KHIIO-
MeTpoB U Temneparyp ¢ 90—-120°C 10 HecKoJIbKUX COT rpanycoB; 6) B A0mNOJI-
HEHMH ITOi runoressl (GrroMI0AMHAMUUECKOH KOHLETHEH, T.e. NPU3HARUM
FUAPOTEPMANLHONW JEATEIbHOCTH, YTO HEU30EXKHO MPUBEAET K MPU3HAHHIO
ONnpeAeNeHHOM POl MAaHTUHHBIX Y B, KOTOpbIE YKe IPU3HAITCA, HO TOKa UM
OTBOAUTCSA He3HaunTeNbHas poiib (B.A. Cokos0B); B) B IpU3HAHUU TOTO (ak-
Ta, YTO HE BCE OCaZ0UHbIE OPOAL! SIBNSIOTCS HedTeMarepuHckumu. Tak, Ha-
npuMep, pe3ysibTaTbl FeOXMMUUecKux uccnenosanuii OB nokazanu, 4to no
YB-6uomapkepaM OB abanakckoil CBUTBI U HUKHEBACIOTAHCKON MOICBMTHI
He SBJISIOTCS HCTOYHUKOM Hedrel B ropusontax 1O, O, u nnactax rpynnei
“B” n “A” HMXHEMENOBbIX OTI0XKEHHUH — HeHedTeMaTepUHCKNX CBUTAX, He-
CMOTD4 Ha UX HedTemarepuHCckuil noteHuuan [60, 15, 16 u ap.].

3. CyuiecTByOLIMX B HACTOsIIIEe BPEMS JIaHHBIX O COOTHOLIEHHAX H30TO-
NOB Pa3/IMYHbIX [a30B BHO HEJOCTATOUHO AJIsl OIHO3HAYHOTO PelleH s BOTI-
poca o redesuce YB. CriekTp MX COOTHOLUEHHM I pa3sAnUuHbIX I'e0JIoruye-
CKHX CpeJl MOCTOSHHO pacLIupseTcs.

4. Pacuupenue crnekTpa UCXOJHBIX BEUIECTB, XHMHUUYECKUX IEMEHTOB U
KaTanu3aTopoB, TEPMOAMHAMUYECKUX YCIIOBUH 1103BOJISET [10J1Y4aTh Bce 001b-
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L€ CUHTE3UPOBAHHBIX Y B, IPHOAHIKAIOLIMXCA 110 CBOEMY COCTaBY M CBO-
CTBAaM K NPHUPOAHbBIM.

5. OTCYTCTBME ONTHYECKOM aHM30TPONMH Y HCKYCCTBEHHbIX HedTeli yxe
HE ABJIAETCS JOCTaTOUHBIM YCJIOBUEM JUIS BBIBOZOB O reHesunce HedTu. OnTu-
YECKM aKTHBHbIE Y B-COeMHEn st MOTyT MPeBpalLaThest B HHEPTHBIE H HX CO-
OTHOLICHHE BO BDEMERHU HE OCTAETCA MOCTOSHHBIM.

6. TaknM 06pasoM, OCHOBHBIE JOKA3aTeIbCTBA 0CaA0HO-MHIPALIHOHHOM
THNOTe3bl PopMHUpPOBaHUsA HE(YTH 1 06pa3oBaHUs MeCTOPOXAeHNH VB mocTe-
TNICHHO pacLuarbiBaloTCA B CBA3H C HOBBIMU JIAHHBIMH, TTOJIy4aEMBIMU B pas-
NUYHBIX 06J1ACTAX, M Bce OONbLIe NOATBEP K ACHUH NOSBIAETCS B 10KA3aTe b~
CTBO MMHEpAJIbHOH MK CMEILaHHOMN runote3 Gopmuposanus YB.

7. Jlnsl pewieH st MHOTHX CTIOPHBIX BONIPOCOB U BOOG1IE NpoGieMbl obpa-
30BaHMA HeYTH ¥ HOPMUPOBAHUA MECTOPOXKIEHHH Y B coBepiieHHO HeobXo-
AuMa OpraHu3allis MOHUTOPHHIA Ha 3KCIUTyaTHPYEMbIX MECTOPOXASHHAX.
Lenbio Takoro MOHMTOpHHTa JIOJKHO GBITH CO3AaHHE BPEMEHHBIX PALOB,
BKJIIOYast HAGMIONEHHS 33 GHU3MYECKUMH ¥ FEOXUMHMUECKHMH CBOWCTBAMH He-
¢Tn B npouecce 3KCMIyaTalMH, reoaMHAMUYECKHE, THAPOAHHAMHUYECKHE,
NIAJIMHOJIOTHYECKUE U IpYTHe BUIbI HAOMIONEHHIH.

8. Ha HacToslLuii MOMEHT HET OTBETa Ha Cllefy 0Ll BOTIPOC: T10YeMy B
OJIMHAKOBBIX TEPMOJNHAMHUYECKHX YCJIOBUAX OMHM OCAJOYHBIE OTIIOKEHUS
ABISAIOTCA HEPTEMATEPUHCKIUMH, a 1PyTHE HeT?

9. Habmoznaemas B HacTosillee BpeMs BOCTIONHAEMOCTD KCILTyaTaLHOH-
HBIX 3aMacoB Ha MECTOPOXACHUSX, pa3jiMude reOXMMHYECKUX CBOWCTB He-
Ty B ipeienax 0IHOrO MECTOPOXKAEHHA CBHAETENLCTRYIOT He B NoJb3Yy Oca-
AOYHO-MHTDALUMOHHOH THNOTE3bl MPOUCXOXKAEHHS HeTH K TpeGyroT CBOEro
0o0bsACHEeHHS.
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