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BBenenue

HedTsb, ra3 1 npupo/Hble MpOAYKThl Npeobpa3zoBaHus HedTel (Manb-
Tol, ac¢hanbThbl, aCHaNBTUTHI U Ap.), HAXOAAIIHECA B HEAPAX, MPEACTaBIs-
10T c000# CIOXHYIO CUCTEMY PacTBOPEHHBIX APYT B APyre OpraHMYecKuX
KOMIIOHEHTOB, BKJIIOHAIOMIUX COTHH WMHIMBUAYANbHBIX coeMHeHHi [ba-
>keHoBa H Jp., 2000]. B Teyenue cToneTHero nepuoaa J0ObIYH U MPAKTH-
YEeCKOr0O MCIOJIb30BaHUSA 3THX BOKHEHULIMX rOPIOYMX MCKOIAEMBIX Teoso-
rop-He(TAHHUKOB BCerja HHTepecOBaja NpodiieMa WX MNMPOUCXOXKACHHS.
OO6Ien3BECTHO, YTO 3HAYUTENBHOE KOJHUYECTBO NPEIIOKEHHBIX MOJeneH
Hedrerazoo0pa3oBaHus, B 11€JIOM, OOBEIMHSAIOTCS B BHIE IBYX aJbTepHa-
THBHBIX KOHLEILIHA.

OpraHuyeckas WIH OCaJOYHO-MHIpaLMOHHAs Teopus Oasupyercs Ha
[PeCTaBICHUH O TOM, YTO pPacCesIHHOE B FOPHBIX MOPO/aX OpraHHYECcKoe
peuiectBo (POB) Ha onpegeneHHbIX rnyOMHaX M IpH , ONpeAeieHHbIX
TeMIepaTypax IeHepUpyeT 4YacTHLbl paccesHHOH mukpoHedTH. [lpeano-
JlaraeTcs, 4To B [poHecce NMEePBUYHON MUTpaLMy MPOHUCXOIUT ABHKEHUE
MHKPOYACTHL HEPTH M ra3a U3 HeTeMaTEPUHCKHUX MOPOA B KOJIIEKTOPBI,
B MpOLIECCE BTOPUYHONH MUTPaLMH — KOHLEHTPALIUS U aKKyMYJISLHMs yrie-
BoaopoaoB (YB) B 3anexu.

Touka 3peHHs O HEOpraHM4YeckoM Wiu abuoreHHoM reHesuce YB oc-
HOBaHAa Ha MpPEACTaBJICHUH O TOM, YTO MX 0Opa3oBaHHe MPOHUCXOIHUT B
ryOMHHBIX MAHTHHHBIX O4yaraX BCJIEJCTBHE HEOPraHH4eCKOro CHHTe3a,
6e3 yuacTus HeTeMaTEPUHCKHX MOPOJA M He CBA3aHO C MPOLIECCAMH Te-
Hepauuu POB.

3a npoluenuiee BpemMs o6e M3N0XKEHHbIE KOHLETILHH U OCOOEHHO Op-
raHH4ecKas NpeTeprieny 3HauuTeNbHble u3MeHeHus. o 50-x ronos mpo-
LIJIOIO BEKa CTOPOHHHKH OPraHMYECKOH TEOpHH Mojarai, 4to QGopmu-
poBaHue HeTAHbIX VB npoHcXoauT B pe3ysibTaTe MEXaHHUYECKOTO OTXKa-
TH OWTYMHHO3HBIX (JIMITHOHBIX) KOMIIOHEHTOB M3 He(TeMaTePUHCKHX
MOPOJA B MPCUECCE UX MOTPY>KEHUS U YIJIOTHEHHS.

B 60-80 rr. npeobnanana TepMOKaTAIMTHYECKAS KOHUEITLIUA, Han60-
Jiee YeTKasd CXeMa IMIOTETHYECKHX MPOLECCOB reHepalud HedTH U rasa
u3 POB 6bina npemioxxena H.B.BaccoesuueM, onpenenBLuIMM KOHKPET-
Hble [TyOMHBI MOrpY>KeHHs. U TEMIepaTypbl NOpoJ, 6/aronpusTHBIE s
pa3BHUTH MaBHbIX (a3 HedTe-u razoobpazoanus. 3a pyOexoM riIaBHbIM
3Tall reHepaulH HeTH OpraHMYeCKHMM BellecTBOM Obul Ha3BaH "HedTa-
HbIM OKHOM". OfHaKo yke B 70-€ roJipl CTaNo OYEBHIHO, YTO HAKOIIEH-
HBbIH Fe0JIOTHYECKMI MaTepHall BO MHOTOM MPOTHBOPEUMT OCHOBHBIM IMO-
JIOXKEHUAM 3TOH KIaCCHYECKOH cXembl. BoiscHHMOCH, UTO IyOHHBI 3alie-
el HedTH U rasa, a Takke TeMOepaTypbl U JaBji€HHA B MHTEpBaJax 3a-
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TleTaHus 3THX 3aJ1EXEH B pasHbIX pafiOHax CYIIECTBEHHO pa3juyHbl H OT-
JIMHAIOTCA OT TEOPETHHECKHX. BbutM OTKpBITE KpynHbIE MECTOPOXKAEHHS
YB B He6onblINX GacceiiHaX ¢ HE3HAUUTENLHOI MOUIHOCTBIO OCaAOYHOTO
uexna. M, Haobopor, B pane kpynHeix riy6okux 6acceiiHOB, BBIMOIHEH-
HBIX HOPMAJIBHBEIMH OCa/IOYHBIMH MOPOJAMH, MECTOPOXKAECHHI HedTH W
ra3a BBISBIEHO He ObUTO0 (MOCKOBCKas CHHeKIH3a, MEKIOPHBIE BIAJHHBI
3anagHoro Kasaxcrana, Bnamuna Perran B 3anagHoM Apkupe ap.). B
HEKOTOPBIX PErMOHaX YCTAHOBJIEHBI 'MIAHTCKME pa3BeJaHHBIE 3aJ1EKH
VB, 3HauMTeNbHO NpeBbILAIOIIHE HX TnpearnonaraeMblii réHepalOHHBII
norenuuan (Ilepcuackuii 3anus, Cupr, Atabacka, OpuHOKO H ap.). OTH H
MHOTHE NIpYTrHe HECOOTBETCTBHMS MEXIY TEOPETHYECKHMMH npeAcTaBie-
HHAMH M (DAKTHYECKUMH NaHHBIMH HEOMHOKPATHO OOCYKIAJIUCh B MHO-
TOYHCIICHHBIX IMyOIMKAUMAX M HA TeONOrMYecKHX KoH(pepeHUHax. Bce
bosee 1 Gonee oueBUAHON CTaHOBHIACH HeO0OXOANMOCTL CO3aHUs HOBOI
TEOPHH HedTerazoo6pazoBaHus.

Bot yro nucanu no 9TOMY MOBOJY HalllH U3BECTHbIE yueHble: "B Bo3-
HHKIIEM KPH3MCE rPaBMTALMOHHON TEOPUM, B TyMaHe HOBbIX, MOKA He
M3YUCHHBIX ABICHHUH, poxaaeTcs HoBas Gosiee 06was TEOpHs HOpMHUpO-
BaHus 3anexeii YB, koropas, MO-BUANMOMY, GYNET Ha3biBaTbCS 3Hepre-
TH4eckoii" [Epemenko, 1984].

"MHorue Bonpock! HedrTAHOM TEOPHH H NMPAKTUKH NODKHBI ObITh Nepe-
CMOTpeHsl. B ycnoBusx aaurensHoro "HedTeobpasoBaHua" npsmas reHeTy-
H€ckad M NpOCTPaHCTBEHHAS CBA3b MEXIY NPOAYKTaMH u3MeHeHns OB no-
poa ¥ HedTAHBIMH 3anTekKAMU MaJloBEpOATHA, Ckopee, oTcyTcTyer. Hedrs
obpasyeTcs npu GbICTpoM Bo3meHCTBHE Ha OB NOpoI 0CafioyHOro yexsia
BHYTPCHHE#H 3Hepruu 3emitu, riaBHbIM 06pasom, Tema" [Abskos, 1988]. Ta-
KMM 0Dpasom, maxke Haubonee comHeBarowmecs B NPaBOMEPHOCTH MCXO[-
HbIX MOJIOXXEHHH OPraHUYeCKOi TEOPHH HCCIIE0BATENH OCTABAIINCH B MIeHy
Tpe/ICTaBNeHNH O BO3MOXHOCTH reHepauru YB u3 POB 1 cramm npeanoa-
TaTk JIMUIL HOBBIE HCTOYHHKH SHEPTUH JUIs 9TOro npouecca. B uenom Ke, pe-
3Y/IbTaTbl MHOTOUHCIIEHHBIX ICKYCCHIi Mo npoGiieme Hedrerazoobpazopa-
HH TIPUBEH K N1apajlokCalibHBIM BbIBOAaM. HecMoTps Ha SIBHYIO HECOCTOS-
TeNbHOCTE cxeMbl H.b.Baccoesuua, oHa He 6bia OTBEPrHyTa, a €€ OCHOBHAs
M€ O BOSMOXHOCTH renepauu YB us POB gaske He TNo/iBepranach COMHe-
HHIO. BbUH npu3HaHbl HENPABOMEPHLIMH JIHILbL Y3KHE PaMKH TepMobapHue-
CKHX yCJIOBHH, ONpenensiowue npoueccs Hedrrerazoo6pasosanus. Cyinect-
ByIOlllee pasHOOOpasue 3anexeii HedTH 1 rasa, cpopMHpoBaBLIKXCS Ha pas-
HbIX MTyOMHAX, NIPH Pa3HBIX MIIACTOBBIX JABIEHHUSX H TeMIiepaTypax, CTaju
00OCHOBBIBaTH OCOBEHHOCTAMH HCTOPHH pa3BHUTHUA OTAENBHBIX OCANOYHBIX
0acceiHOB, PA3HYHBIM JIUTONOrHYECKUM 1 XUMHYECKHM COCTaBOM MOPOJ H
3aKITIOYEHHOM B HUX PAaCCEAHHON OpraHHKH.
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OnuH U3 Haubonee 3K30TMYECKHX BAPHAHTOB OPraHWMECKOH TEOpHH
HegreobpasoBanus npemioxeH FO.A Tleuyxoi B 1985r. On cuuraet, uro
npeobpazoanue POB B YB nporcxoauT He 3a CHET TENIOBOMH 3HEPTHH, a
B pe3y/ibTaTe BO3ACHCTBHA Ha MOPOAbl TEKTOHOr€HHO-MEXaHHYECKHX
npouecco. MIMEHHO 3TH npouecchl SKoObI HHULIMHMPYIOT B3aHMOAEHCTBHE
MeXy MUHEPAJIbHBIMH U OPraHHYECKMMH YaCTULIAMH MOPOA U CTHMYJIH-
PYIOT CaMOIIPOM3BOJIbHYIO reHepanuio YB.

LlInpokoe pacrnpocTpaHeHHe UAeH MIMTHOH TEKTOHUKH npHBeno B 90-
X roAax K 3Ha4YHTENbHOH TpaHCGHOPMALMH CYLIECTBYIOLUMX B3IJIAIO0B Ha
obpasoBanue mMectopoxaeHuid YB. Tak, b.A.CokosoBeim 1 B.E.Xanneim
npeioxkeHa reopmoungoaiHammuueckas, a B.IL.I'aspunoseiM — reoanHa-
muyeckas Mozenb Hedrerazoodpazosanus [[aBpuno, 1998; Cokonos,
Xaun, 1997]. CyTb 3THX GJIM3KHX MO HAWMEHOBAHHIO H COIEP)KAHUIO MO-
Jiefield 3aKIIo4aeTcs B TOM, YTO OCHOBHas Macca YB coeaunennii popmu-
pyeTcs B N€OAMHAaMHYECKH HAMPLHKEHHbIX 30HAX HA CTBIKE JIMTOC(EPHBIX
it (cybaykuuu v o6aykuuun). MIMeHHo 31ech B 30HaX MOAABHIa OXHON
IUTHTBI N0 APYTYIO MPOHCXOAWT HAKOTUIEHHE W MOTPY:KEHUE OTPOMHBIX
Macc OCa/IoUHbIX MOPOA M nepepaboTka paccessHHOW B HHX OPraHWKH B
VB. Ilpunaerca 6onbuioe 3HaUeHHE PoOSId TMyOUHHBIX (GIOUAHBIX (BOI-
HOMHHEPAIbHBIX) MOTOKOB, 00pa3oBaBIUIMXCA 3a cueT Aeduironau3auuu
MaHTHHHBIX IHANUpOB. OTH MUIPHPYIOLLKE BBEpX (UIIOHAbI ABNAIOTCA
MOIUHBIMH TEIMIOMACCOHOCHTENAMH, CMOCOOCTBYIOT KaTareHeTHUECKOMY
npeobpasosanuio OB nopox, a Takke obecrieuuBaroT 3dQeKTHBHOE Bbi-
TECHEHHE H IMHIPALIUIO MUKPOHE(TH U3 MaTEPHUHCKOMH MOPOIBI.

OnHo M3 mocnenHMX U Haubosee MOJHBIX coobuleHudt 06 HCTOpHH
pa3sBUTHA M COBPEMEHHOM COCTOSHHHM OCaJOYHO-MHUIPALLUOHHOW TEOPHH
HagTuaorenesa usnoxkeHo A.3.KoHTtoposuuem B 1998 r. Ha 106uneitHOM
3aceaHuy HayuyHoro coBeta PAH no npo6aemam reonoruu v pa3paborku
MecTOpoXxAeHHi HedTH U raza [Kontoposuy, 1998]. ABTOpoM 3TOrO I0K-
Jlaja BBIAEJIECHO 35 OCHOBHBIX HamnpaBjiCHHH Hay4YHBIX HCCIIEA0BaHHIA, CO-
BOKYIMHOCTb KOTOPBIX COCTaB/I€T COMAEP)KaHHE COBPEMEHHOH HayKH O
Ha(THOOreHe3e U OXBaThIBACT MPAKTHUYECKH BCE HayuHble pa3paboTku B
obnacTu He(TAHOM reoNOruu U reOXUMHH.

VYxe B 2000 r. O.K.Baxenosoii, F0.K.Bypnutpeim, b.A.CokonOBbIM,
B.E.XaunbiM u3naH yuyeOHHK U1 CTYJIEHTOB BBICUIMX YueOHBIX 3aBejie-
HHI oA Ha3BaHueM "I'eonorus u reoxumus HedTu u raza" [baxeHoBa u
ap., 2000]. AsTopbl 3TOit KanuTanbHO paboThl clenany HOBbIH LIar B
neie pa3BUTHA OpPraHH4eckoit TeopuH Hedrerazoobpa3oBaHHs U OKOHYA-
TeJIbHO chopMyNUpOBaIH NpeacTaBieHus o posii POB B dopmupoBanuu
sanexxed YB. Onu nuuyTt "OcanouHble OacceliHbl ABNsAOTCA TBOEOOpas-
HpIMH "3aBoAamMH" no Npou3BoAcTBY HedTH u rasa. Hedrerazoobpaszosa-
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HHE MpPCICTaBNIAET YHUBEPCANBHBIH CaMOpPa3sBUBAIOLIHIACS npouecc, co-
NPOBOX/AIOIINIA CYLIECTBOBAHHE OCANOYHbIX GacceliHoB, gBasIOMXCS
HakonutensMd OB u npowssogurensmu YB". Hccnenosarenn Ttaroke
TIPH3HAIOT BAXKHEHIIYIO pontb B HOPMUpOBaHUH MecTopoxkaeHuii YB ruy-
GMHHBIX (QIIOHIOB M CYUTAIOT, YTO "camopasBHTHe OcanouHoOro Gacceiina
TIPUBOJIUT K CO3NAHHIO MOLUHOH CHCTEMbI BOCXOISLUMX TEIUIOBBIX MOTO-
KOB, aKTHBH3MPYIOIIHKX NpPoLEecchl HedTeo6pasoBaHus BO BeeM Gacceiine.
Ha nepsom srane 3tu noroku cessanb ¢ Aemonanzaumeii MaHTHAHBIX
AHAIHPOB, Ha BTOPOM — C TEMJIOHOCUTENAMH M3 HIKHMX HacTel ocanoy-
HOTO pa3pes3a HedTerazoHocHoro Gacceiina". Huke Oyzer nokasaHo, uto
9TH HOBEHIIIME MOJENH, TaK K€ KaK M BCE OCTANbHbIE Gojiee paHHHE MoO-
ACJIA OPraHUYECKON TeopHH HedTerazoo6pa3soBaHUs SBISIOTCS 6e310ka-
3aTEJILHBIMH H INTyGOKO OIIMOOYHBIMH.

Ilpeacraenenns o Heopranuueckoii (MHHepanbHO#) TeopuH nmpoucxo-
HACHHA HeDTAHbIX VB 6GbLTH BBICKA3aHbI BIICPBBIC HE reooraMu, a Xu-
MukamH. Ewne Bo BTopoii nonoeune XIX Beka ¢bpanuysamu M. Beprio u
A.Buacconom, Hemuem JI.Kinoeuom 1 HauGonee nonHo — JI.U.Meungene-
€BBIM OBUT BBINOJHEH PAN XUMHYECKHX OIBITOB MO HEOpraHHu4YecKoMy
CHHTE3y CIOXHBIX YB. IMEHHO 3THMM BBIZAIOLUIMMHCS XHMUKAMH 6b110
TPEMVIONKECHO HECKONBKO MEPBBIX THIIOTE3 MHHEPATbHOrO obpazoBanus
HedTH B BBICOKOTEMIIEPATYPHBIX YCIOBUAX GONBIIMX IIYGHH M3 TaKUX
NpHUpOAHBIX peareHToB kak H,O, CO,, H,SO4, okcumoB xenesa wnu 1e-
JIOIHBIX METa/IOB. ONHAKO OKOHYATENbHBIE MPEACTABNCHHS O MaHTHHi-
HO# Nprpoae HedTAHBIX VB CI0KMIHUCh TONBKO BO BTOpPO# nojioBUHE XX
Beka. K stoMy Bpemenu crano scho, uto OOLIMPHBIN (akTHUeCKuii MaTe-
PHal TIO pa3sIHYHBIM He(TEra3oHOCHBIM paiioHaM TMPOTHBOPEYHT psify
OCHOBHBIX ITOJIOXEHHH OpraHU4ecKO# TeopHH HedTerazoobpazoBanus. *

H.A KynpsBues omxum u3 TIEPBbIX OTMETHN "CKBO3HOH" XxapakTep
He(TerasoHachILIEHHOCTH 0CaOYHOrO Yexa W nucan: "Ha kaxnoii
CIPYKTYpE, COnepxalleli HedTh B BEPXHHX TOPH3OHTAX NEPCAEKTHBHBI
BCE€ KO/IIEKTOpa BMJIOTH A0 MOAOLIBLI OCAXOYHOI TOJILLH, HE3ABUCUMO OT
NpUCYTCTBUA "HedTeMaTepuHCKUX" nopoa u YCIIOBHH A natepanbHoif
murpauun” [Kynpssues, 1973].

IT.H.KponoTkuu BBen noustue o ryGUHHOM Aeraszaunu HEAp U nMcan:
"B MHorommactoBsix MCECTOPOXICHUAX MOXHO OYEPTHTH BHEIHMIA, Moy-
TH BEPTHKABHBIH KOHTYp "TpyGbl Aerasauuu”, no KOTOpOH npoucxoauT
Murpauus YB. BHyTpu storo KOHTYpa pacronaraioTcs Bee 3ajexH, Hk-
CHPYETCSl aHOMAJILHO BBICOKOE ILTACTOBOE JaBJICHHE, a TAKKe reoXuMHYe-
CKHE H TeMnepaTypHsle aHoMaun" [Kponotkun, 1986].

Ha Ykpaunne cnoxunace mowmas mxona "HEOpPraHUKoB", BO3r/aBse-
Mast B.ILITopgupresbim u 00BbeAMHAIOAs TAKHX HU3BECTHBIX HccneoBa-
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teneit kak I'.H.[Jonenko, B.A Kpatomknn, 1.M.Yebaneuko, B.I'.Ocagumii
v Ap. OTa rpynna y4eHblX OTM€4ajia MOJIOJOH BO3pacT He(TAHBIX CKOM-
JIeHHH, UX HECOMHEHHYIO CBA3b C INYOMHHBIMH Pa3ioOMaMH U MpeLioxKu-
Jla HECKOJNIBKO HOBBIX Mozeneil HedrerazoobpazoBaHus. Bo3mMoxHOCTDH
HEOpPraHH4eCKOro CHHTE3a YB U3 MCXOAHOMN CMecH MpUPOAHBIX MHHEpa-
JIOB B YCJIOBHSIX BBICOKHX NaBJIEHHH U TeMnepaTyp K 3TOMY BPeMEHH Gbl-
Na loKa3aHa XMMHYECKMMH 3KCIIEPUMEHTaMH H B LIMPOKMX Maciurabax
cTaja OCYLIECTBJIATECA Ha MPOMBILIIEHHBIX YCTAHOBKAX.

Kak yxe oTMe4asoch BbIll€, COBPEMEHHAs KOHLIEMLUS O TJ1yOHHHOM,
abUOreHHOM TNpPOUCXOXKIAEHHH HedTH U ra3a 6asupyercs Ha MpeacTaslie-
HHM O TOM, YTO HX o6pa3oBaHHE MPOMCXOAWT B MAHTHHHBIX oOvarax
BC/IE/ICTBUE HeopraHuyeckoro cuuresa. HedrerazoHocHocTs pacematpu-
BAETCA KaK OJHO M3 NPOSABJICHUH NMPUPOIHOro Mpolecca Aera3auuu 3eM-
JM, CO3/IaBLIEr0 Ha paHHMX 3Tanax ee ruapocdepy, armocdepy u Guo-
chepy. Cpenxt BepXHEMAHTHIHBIX ra3oB MPeobIafaloT napsl BOAbI M yI-
JIEKKCJIOTA U TOJIBKO 3TH COEJMHEHHS MOTYT GbITb JOHOPHBIMH VISl TIly-
6unHoro cunresa YB. [Tockonbky BOJOpOA U YIiiepo HaXOAaTCsa B OKHC-
JIEHHOM COCTOsIHWH, obpa3oBanue YB B npouecce pacnaga H,O u CO,
MOJXKET NPOHUCXOAUTDb TOJIbKO B BOCCTAHOBHTENBHOM cpene. Buaumo, no-
nobHas 6naronpusTHas o6CTaHOBKAa MOXET 00pa30BaTbCsi B MAHTHIHHBIX
ouarax, CBA3aHHBIX C YJbTPAOCHOBHBIMH MOPOAAMHM, I'le BECh OCBOBOXK-
JAIOLIMHCA KHUCJIOPOA pacxoayercs Ha oOpa3oBaHHE CHIIMKATOB aJIIOMH-
HUS, KTbLUKUA U 1., 2 OKHCJIBI JKEJIE3a OCTAIOTCA CBOGOAHBIMH M MOTYT
y4acTBOBaTh B BOCCTAHOBHMTEJIbHBIX MpolieccaX. B pesysbrare peakuuii
MeXJy JIeTy4uMH KommnoHeHtamu — H,O, CO,, H,S u np. moryT o6paso-
BbIBAaTbCs nepBU4Hbe YB. Tak BO3HHKaeT M pa3BuBaercs IIyOHMHHBIH
ouar He)reoOpa3oBaHHA, B KOTOPOM BHauajle PacTeT JaBJIEHHE, 3aTEM Ha-
CTYNaeT pas3pbiB CIUIOIIHOCTH BBIILENEKALIUX MOPOA M TIIyGHHHBIN HC-
TOYHHK pa3psKaeTcs Mo 30HE pa3jioOMOB CHH3Y BBEDX, 3aMOJIHAS KOJIIEK-
TOpbI (PyHIAMEHT4 31 0CaOMHOrO pa3pesa.

PeanbHocTs nonoGHoro BapuaHTa cuntesa riyGuHHBIX YB noarsep-
ann 3.b.Yekamok, o60cHOBaBLIHI 3TH NpeACTaBIEHNs TEPMOJHHAMHUYE-
CKHMH pacyeTaMH M dKCNEepUMEHTaIbHBIMU pabotamu [Yekanmok, 1975].
OH yTBepycaaer, 4To "npu JOCTATOMHO BHICOKHX TEMIIEpATypaxX PocT JaB-
JICHUH He TOJIbKO NOJABNAET AecTpykuuio YB, Ho u cnocobeTByeT nonu-
MEpH3aLMK 3HAUMTENbHOM YacTH MeTaHa B ciloxHeiiwyio YB cucremy.
370 M co3aaeT 61aronpUATHBIE TEPMOAWHAMHYECKHE YCIIOBUS I CHHTE-
3a HepTH B npupozne... 3akuch xenesa FeO, comepkanue KoTopoil B
YJIBTPAOCHOBHBIX NoOponax cocrtasaser 7—12% ux Beca, HeAOHACHIIECHA
KHCJIOPOJIOM, MOXKET FIOMIOLLATh €r0 H30BITOK M ABJATHCA AaKTHBHBIM BOC-
CTaHoBMTeNEeM".



Heckonbko MHOM BapuaHT riayGHHHOTO CHHTe3a HeDTH mpemToNKuI
W.B.I'pambepr u cyTh ero npencrasnenuii 3akmoyaercs B CNenyIOIEM.
IIpu OrpoMHEIX NaBIEHHAX M TEMNEPATYpaX B MAHTHHHbIX OYarax HedTe-
00pa3oBaHMs BMECTO MeTaHa M HedTH MOTyT CYIIECTBOBATh HUX CTPYK-
TypHbIe panukansl: yriaepoa — C, merun — CH,, metunen — CH,, metun —
CH;. PasnuuHble COYETaHHS M KOJIHYECTBEHHbIE COOTHOLUEHMS 3THX pa-
AWKAJIOB ONpPEAE/AIOT BCIO raMMy HedTaHbIX VB, a Taioke obycnasnuBa-
10T GJIM3KHE CBOMCTBA M FEHETHYECKOE CXOCTBO HedTeil Bcex MecTOpox-
NleHu# MHpa.

Aunmasel, o6pasyroluecs B MAHTHHHOM BellecTBe Ha riyOuHe CBblllie
100 kM, uHorna copepskar BioueHus VB, 3axBaueHHble NpU KpUCTAILTH-
3aumnH. EcrectBenHo, 4o 3T VB BKIIIOYEHHS MMEIOT aGHOreHHOe MpoHc-
Xoxznenne. Ha ycraHOBKe /Ul TEXHMYECKOTo MOMy4YeHHs anMazoB Gbil
TIOCTaB/ICH SKCTIEPUMEHT IipaMoro cuHTe3a YB npu naenenuu mo 70 kbap
H Temnepatype okono 2000K. U3 cMecH HCXOIHBIX peareHTOB, B cOCTaR
KOTOPBIX BXONHJIM NPUPOJHBIE KAPOOHAThI U MMAPATHI, a TAKXKE BOCCTAHO-
BHTEJIH, ObLTH nonmy4eHbl cMecH YB KOMIIOHEHTOB OT MeTaHa [0 rekcaHa
¢o crenamu renraHa. Ilo muenuio E.B.Yekamoka u I'.E.Boiiko 311 pe-
3yJIbTaThl HE TOJIBKO MOATBEPKAAIOT BO3MOXKHOCTh aGHOr€HHOro CHHTE3a
PasnMuHBIX VB, HO M JIOKa3BIBAIOT BBLICOKYIO Tepmobapocroiikocts VB
CHCTEM B MAHTHHHBIX YCJIOBHAX.

Bunumo, coueranne GnaronpusTHbx mis He(TerazoobpasoBanus yc-
JIOBHi B MaHTHIHOMN cpeJie HMeeTCs JaJieko He NIOBCEMECTHO, YTO H OOL-
ACHACT PE3KYI0 HEPaBHOMEPHOCTb MPOCTPAHCTBEHHOTO PasMEILEHHS Me-
CTOpOXAeHHH YB 1o TeppuropHu 3emMHoro wapa. Tak, paiion Ilepcun-
CKOro 3anuBa conepxut Gonee 50% MHPOBBIX pasBeNaHHBIX 3aracoB
HEe(TH U B TO e BpeMs 3aHHMAeT 110 MUIOLAH JIHIIb OKOJIO 1%, nosepx-
HOCTH CyHIH. OTOT ()eHOMEH MOXET GbITh OGBACHEH HATHYHEM MOJCTH-
Nalolled MaHTHH, Ype3BblvaiiHo GoraToii oyaramu HedTeoOpazoBanus.
Crnenyer oTMETHTb, YTO MHOIHE YacTHbIE BOMNPOCBI TEOPHH TITyOHHHOrO
CHHTe3a VB ABISIOTCS AMCKYCCHOHHBIMM JaXe CpeAH €€ CTOPOHHHKOB.
OcraroTcs criopHeIMH cocTas YTJIEBONOPOAHBIX KOMIIOHEHTOB H XapaKTep
XUMHYECKHUX PeaKLMi B MAHTHHHBIX O4arax, CTeneHb U3MEHEHUs M npe-
obpazosanus VB B npolecce ux nogseMa B 0CaZI0YHYIO TOJILY, IJIHTENh-
HOCTh ()OPMHPOBaHMA 3aliexel, MPHYMHA HX pasnu4Horo ¢azosoro co-
CTaBa ¥ MHOTO€ JIpyroe.

3akaHuMBas KpaTkuii 0630p HCTOPHH pa3BHUTHA NPEACTABJIEHHIT O re-
Hesuce YB, otmedy, uto B mocienHue romsi NPOU30UINO KaXKyILEeecsH
COMMKEHHE anbTEePHATHBHBIX B3IJISJOB HAa reHesuc YB. CoBpemeHHbIe
JIMEPbl CTOPOHHHKOB "OpraHHYecKoii" Teopuu HedTerazoobpaszoBaHus —
b.A.Cokornos, A.3D.Konroposuu, B.I1.TaBpunos cranu NpH3HABaTh CyLye-
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CTBEHHYIO POJib TTyOHHHBIX QIIIOMAHBIX MOTOKOB B Mnpouecce hopMupo-
panus 3aiexeit HedTH 1 raza. Tem caMbIM, OHM MO CyTH JieJla NPHLWIK K
MpU3HAHHIO CMELIAHHOTO, OpraHMYeCKO-HEOPraHWYECKOro BapHaHTa
POHCXOXKACHHS HebTaHbix YB. Hanomuum, 4to cornacHo 3THM mnpen-
cTaBNEeHUAM, NPOXYKThI JerasalMd MaHTHM (Iapbl BOABI, BOAOPOL, Yrie-
KHCJIOTA, XJIOPH/IbI METAJUIOB M Mp.), NPOHHKAsA B OCafAO4HBIH 4exoJ, npo-
rpeBatoOT €ro u npeobpasyloT paccesHHOe OpraHHyeckoe BewecTso B YB
M, TEM CaMbIM, NPMHHUMAIOT YaCTHYHOE Y4acTHe B npouecce GopMHpoBa-
Hug ckoruieHnit YB. OnHako npHHUMIHaIbHAS pa3HHLIA MEXIY paccMar-
puBaeMbIMH KOHUENUMAMU ocTaeTcs B cuiie. "OpraHuku" no-npexHemy
CYMTAIOT, YTO MAHTHHHbIE THAPOTEPMBI JIULLIL YCKOPSAIOT MPOLECCHl npe-
ob6pasoBanus OB ocagounoro uexna nopon B YB. "Heopranuxku" mosna-
raroT, YTO 3TH TMAPOTEPMBI B BUJE MapOra3oBhlX paCTBOPOB CaMH IIPUHO-
CAT B BEPXHHE TOPH30HTHI 36MHOI KOpBI BCIO Maccy IyOMHHBIX HedTa-
Hpix YB u dopmupyroT 3anexxu 6e3 yuactus paccesHHoro B nopozax OB.

IMocne yxona W3 )KU3HH OCHOBOIMONIOXKHUKOB TEOPHH aOHOr€HHOrO CHH-
te3a yrnesopoponoB — B.b.Ilopdupsesa, I.H.Kponorkuna, H.A.Kyn-
pABLIEBA, CYILIECTBEHHO COKPATHJIOCH KOJIHYECTBO AMCKYCCHH MeXay CTo-
POHHHMKAMH OPTaHMYEeCKOH W HEOPTraHWYECKOM KOHUENMUMI MpOUCXOX/e-
nua HeptH. B 90-x rogax pabotel crapiiero rnokosieHus "HEOpraHMKOB"
CTaJIi NIOCTEeNeHHO 3a0bIBaThes, @ 00BEM HOBBIX MyOIHKaLMi, OTCTaHBalO-
IIMX 3T TO3ULMH, Pe3KO yMeHbLIWwICH. B pesynbrare HOBOE MOKOJIEHHE
reosoroB-He(TAHUKOB TPAaKTHYECKH HE 3HAKOMO ¢ MpobJieMoil MpOTHBO-
CTOSIHMA [BYX aJbTePHATUBHBIX TeopuH HedTerasoobpasosanus. Kasanocs
Obl, UTO B CTOJIETHEM HAyYHOM CIIOpE OKOHYATENBHO robeauna ocanovHo-
MHTPaLMOHHAs TEOPUA MPOUCXOXKAEHUS HeTAHBIX YyrieBoaopoaoB. B Ha-
CTOSILLIEE BPEMS UMEHHO 3Ta TEOpHs ABJSETCH OPUUMANBHO NPH3HAHHOM,
OCBEILAETCS B OTPOMHOM KOJIMUECTBE Hay4HBIX MyOsHKaluWi, JOKIaA0B U
JHMCCEpTALIUii, a Talkke NpernojaeTcs B KauecTBe Oe3albTepHAaTHBHOM KOH-
LeNUMHU CTYJEHTaM He()TAHBIX YHHBEPCUTETOB H HHCTHTYTOB.

Mexay TeM, 6OBLIHHCTBO OCHOBHBIX MOJIOKEHHI 3TOM rUMoTe3bi SB-
JIAIOTCA alPHOPHBIMH, HaAyMaHHbIMH M He TNOATBEp)KAAlOTCS (akTHye-
ckuM MaTtepuanom. Hiwxke npuBeaeM aHanyus HEKOTOPBIX U3 HUX.



I'naea 1.
Kputnuecknii 0030p OCHOBHBIX npeacTaBJIeHUH
OpraHu4eckoii Teopun Heq)TerasooﬁpamBaHnﬂ

Hedrerazomarepunckue CBHUTBI, HX I'€HePaNHOHHBII
IOTEeHIHAJI

Houarue nedrerasomarepunckas (HI'M) cBura 6b110 BBeeHO B Hed-
TAHYIO reosioruio A.JI. Apxanreiabckum 1 UM.IC YOKHHBIM B KOHLE 20-X —
Hayane 30-x rogoe XX Beka. C Tex Nop NpeACTaB/eHHE O CYLIECTBOBA-
HHH TIONOOHBIX CBHMT COCTaBJfeT OCHOBY BCEH OpraHM4eckoi Teopuu
He(Terazoobpaszopanus. UMeHHO Ha 3TOM Haee GasupyroTcs Kpaeyrosib-
HBIC TIPE/ICTAB/ICHHA OPraHUKOB O FEeHEPALMOHHOM MOTEHLHAE Hedrera-
3OMAaTepHHCKHX MOPOJ, HAJMYHH [NIaBHBIX (a3 HedTe- 1 razoobpasosa-
HHS M, B LEIOM, O MeXxaHu3Me (OpPMUPOBAHUS CKOMIEHHUI HedTH U rasa.
Hanomuum, uto k nogoGHbim cautam B HacCToslee BPEMS OTHOCAT TOJIIUM
TopoA JoGOro BO3pacTa, reHesnca H JIHTONOIMYECKOrO cocTaBa, coaep-
KaHue Cop, B KOTOPBIX COCTABIAET He MeHee 0,1% oT ux Beca.

IlpuBeny ase knaccuueckue (OpMYIMPOBKH, onpenensiomMe cMbICH
TepMuHa HI'M-cBura [Baxenosa u Ap., 2000]: "Hedremarepuckas cBu-
Ta SBJIACTCA €CTECTBEHHBIM TENOM, IA€ OCYLIECTBAAIUCDH (vnm npogon-
XAIOT OCYLIECTBJIATLCSA) NPOLIECCHI HedTerasorenepauun”. "HI'M-cBuTa —
flapareHeTHYeCKas accoumaums oboraleHHbIX aBTOXTOHHEIM OB nopoa,
POXJialolias B mpouecce JIMTOreHeTHUECKOH IBOMIOLUH YIJI€BOOPOBI,
crocobHele k akkyMynsuuu". Hubimu CnoBaMH, HedTerasomaTepHHCKHe
CBHTBI NPEACTABIAIOT co6oii Toawum nopon, POB KOTOpBIX MOXET Npeos-
pa3oBbiBaTthcs B VB.

Mexay Tem, mMHorouncennbie nabopaTopHble 3KCNEPUMEHTDI, B KOTO-
PBIX 00pasLpl FOPHBIX MOPOA, HACHILEHHBIX paccesHHOM opraHKKoi, nos-
BEprajich BO3JICHCTBHIO Pa3sHOOGPasHbIX AaBNeHH TeMIepaTyp, Aalu
OTPHLEATE/IbHbIE pe3ynbTathl. Hukakux makpo- u MHKpOYacTHU HedTH U
T'a3a MpH 3THX OMBITaX U3 OOBIYHBIX OCANOYHDBIX nopoa He nonyyexo. He-
IUIIOHEHHE COCTABIISIOT JIMLWb YIO/b H FOPIOYME CIIAHLEI, B 9KCTpaKTaxX Ko-
TOPBIX BBIAE/CH PAZ HEPTAHBIX KOMIOHEHTOB (O TIPOHUCXOXIEHHH 3THX ro-
PIOYHMX UCKonaembIx Gyner ckasaHo Hibke). CTOpOHHUKH OpraHuyeckoii
TCOPHH MOJIaraloT, YTO IS CBEPLUEHHS NPOLIECCOB redepauvu YB u3 POB
TpebyeTcs UIMTeNbHOE reoornyeckoe BpEMS, U3MEPAEMOE MHJUTHOHAMMU
siet. IockonbKy BbINONHeHHe MoRo6HbIX YCJIOBHH NpH 1a60PaTOPHBIX 3KC-
TNEPHMEHTAX HEBO3MOXKHO, TO 3Ta OCHOBONOJIArAOWAA Haes OpraHH4ecKoi
TCOPHH HaBCeraa ocraercs Ge30Ka3aTeNbHOIN,
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OpraHuyeckas TeOpUs YTBEPXKAAET, YTO HAa HAYalIbHOM 3Tame Morpy-
JKEHHS HEe(PTEMATEPUHCKHMX TOJLI B 00NacTh MOBBILIEHHBIX JABACHUH M
TeMIeEPaTyp NEPBLIMH JOKHBI SMUIPHPOBATh W3 HUX HaWboJee erkue U
noaBWkHble YB KOMNOHEHTHI. 3aTeM, NO Mepe MOrpyKeHHs Ha GoJIbLIMe
riiyOMHbI — BCe OCTajibHble. Takum 06pa3soM, B HETEHOCHBIX palOHax ¢
yBeJTHYEHHEM NTyGHHBI MOXHO OBUIO Gbl OKMAATH BO3PACTaHUS AOJTH TH-
xenplX M Baskux YB. Ha camoMm nene, B peanbhbix paspesax nedreHoc-
HbIX 6acceliHOB OObIMHO OTMeuaeTcs OOpaTHas KapTHHa — ¢ LIyOUHOI
TUIOTHOCTb M BS3KOCTb HE()TH YMEHBLIAETCH, a CoAep)XaHHe mnapaduHO-
BbIX M HaQTeHOBBIX YB yBennuuBaerca. EcTecTBeHHO, 4TO 3TH JaHHbBIE
TaloKe MPOTHBOPEYAT MpPEACTAB/IEHUAM O BO3MOXXHOCTH 00pa3oBaHMs
ckoruieHu# YB 3a cuer ux renepaunu u3 POB.

K nayany XXI Bexka B MHpe npoOypeHBI COTHH ThICAY CKBaXHH,
BCKPBIBLUKX NpeAronaraemMble HeremMaTepHHCKHE MOPOABI B CaMbIX pas-
HOOOPa3HBIX TEPMOOAPHUECKUX YCIIOBHAX, B TOM YHCIIE U B 30HaX, COOT-
BETCTBYIOLUMX IJIaBHBIM (azam HedTerazoobpasoBaHus. OHAKO B KEpHE
3THX CKB)KHH 3a MpeenaMu HePTAHbIX 3aexell HUrie He 0GHapyKeHbl
YaCTHLBI KaNeabHO-KUAKOH He(TH, KOTOpbIE MOIIH OBl OATBEPAUTE Ca-
My BO3MOXKHOCTb e¢ reHepauuu u3 POB. He o6HapyxeHsl npu3Haku Hed-
TeoOpa3oBaHMs W MpPH AETabHBIX MeTporpaguUecKuX MCCIEAOBAHHUAX
obpa3uoB HedTemaTepHHckux mnopod. He ycraHoBneHo Taioke M Kakux-
b0 creoB MUrpauMu HeTU M rasa B HaNpaBjie€HUW OT MpeArionarae-
MBIX 6aCCEHHOB reHepaLMH K 3aj1exaMm.

IIponykTuBHBIE MEHUIHTOBEIE CiaHLp! [Ipeakapnarckoro nporuba 3a-
neraloT B HHTEpBase riybun g0 6000 M oT 3eMHOii nosepxHocTH. Kaza-
10Ck Obl, YTO HHXKHSAS YacTh 3TOH TOJILUK NPOLLIA BCE CTAJMH KaTareHesa
H, B TOM 4YHCIe, riiaBHbie $asbi Heprerazoobpasosanus. OpHako conep-
xande OB B MeHWINTaX ¢ rnyOMHON He MEHAeTCs M, TaKuM obpazoMm,
npusHakos pacxoaa OB Ha HedreoOpazoBanue He ycraHoBneHo. He Haii-
AeHO criefloB He)TeoOpa3OBaHHA M B KJIACCHYECKHX He(TeMAaTepPHHCKHX
cnaHuax baxeHoBcko# cBuTs [Kity6osa, Xanumos, 1995).

IIpn neranbHoM u3yvenuu kasanock 6bl HauGosee TUNHYHBIX HedTe-
MaTePUHCKHUX TOJILI, NpPEJCTABIEHHBIX ITMHUCTBIMH MOPOJaMH, HHTEH-
CHBHO HACBILIEHHBIMH OPraHWYECKUMH OCTATKaMH, TUNa GaXeHHUTOB, JO-
MaHWKOHMJIOB, MEHHWJIMTOB M NMOPOJ MaHKOINCKOW CBUTbI, NPH3HAKOB reHe-
palvi UMM MHKPOYaCTHL He(TH M fasbHeiilel ee IMUrpaUunH U3 Nopox
He oOHapyxeHo. Bee 3TH aHHbIe yOeaHTENbHO CBHAETENBLCTBYIOT O TOM,
yro POB nopox B nmpounecc Hedrera3zoo6pazoBaHus He BOBIEKAETCS.

Kararexes u metamopdusm OB ropubix nopoa npuBOAMT He K 06pa-
30BaHUIO Y B, a k yrneduxauum u rpadurusauuu OB, B pesymbTate uero
4acTh €r0 MNPEeBpallaeTCcs B KEPOreH, GUKCUPYEMBIH B BUAE YIJIMCTBIX U
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CaXXUCTHIX BKJIIOYEHHH B mopoaax. OgnHako 3tn YB oGpazoBanust Ha-
BCEria OCTAIOTCH CBA3AHHBLIMH C MaTpHUEH MOPOJ M HM NIPH KaKHX
AABJIEHHSX H TEMNEPaTypax MHIPHPOBATH M3 MATEPHHCKHX OTJIO-
JKeHHH He MOryT.

Crnemyer HamOMHHTB, YTO MHOTHE OCaO4HbIE TOPOAbI 0boraleHbl G-
TYMHHO3HBIM BELLECTBOM, KOTOPOE 3aMOjIHAET B HHUX TpeWHHbl U Oosee
MeJIKHe MPOXHMIIKH, obpasyeT HaleThl BAOJIb MOBEPXHOCTEH OTHENBHBIX
TOHKHX TIPOCJIOMKOB, CO3Ja€T pe3KHi OMTYMHHO3HBIH 3amaXx W HMHOrAa
GbuKcHpyeTcs B BHIAE KaleNbHO-KHUAKUX HedTenomo6HbIX "BIIOTOB" Ha
CTeHKaxX KepHa. OTH W JApyrue noaoGHble MPU3HAKK NPOsBAEHUs OUTYMH-
HO3HOCTH CTOPOHHHKH OPraHMYECKOH TEOPHH CUMTAIOT C/IEJaMH reHepa-
urn YB u3 POB v o1HHM M3 10Ka3aTeNbCTB NPaBOThI CBOEH TOUYKH 3PEHHS.
Ha camom nene POB nopoj He MeeT OTHOLLEHHS K MX GUTYMHHO3HOCTH.

P.M.Tortux, u b.M.Iucouxuit nonaraior, 4ro rayGuHHbIE ¢dmonael,
BTOPrasch 10 30HaM pasjiOMOB B BEPXHHE NOPU3OHThI 3€MHOM KOpbI, CO3-
AaloT B HUX aHOMAJILHO BLICOKHE AAB/IEHUSA H TEMIEpPaTypbl, a TAKXKeE M0-
BBILLIEHHOE ColiepxaHHe OUTYMOB, YIJIEKHCIOThI, CEPOBOAOPOAa, Pa3iuy-
HBIX META/UIOB, PEAKO3EMENIbHbIX U PaJIMOAKTHBHBIX 3JIEMEHTOB. Takum
00pa3oM, GHTYMbI, pacCesiHHbIE B OCa04HbIX TOPOAAX, ABASIOTCH HE Clie-
namu npeobpasosanus POB, a npoaykramu pacnana rny6HHHOMN MHOro-
KOMITOHEHTHOH CMECH.

Ecnu pasrpyska momo6Hbix duitonpos npoucxoauna Ha aHe Gacceii-
HOB, TO 00pa3yIoLIHecs OCaJKH MOFJIH NPONMUTHIBATLCA GUTYMHBIMH KOM-
NOHEHTaMH eule 10 CBOEro YIUIOTHEHHUS, B MPOLECCE PaHHErO AMareHesa.
BriosiHe BO3MOXHO, YTO OCHOBHas Macca YepHbIX GMTYMHHO3HBIX CllaH-
ueB cpOpMHpOBaNach 3a CHET PACC/IaHLIEBaAHHs OOBIYHBIX [JIHH, UX THAPO-
F€HH3allMl U HaChILEHHS HeDTEOWTyMaMH Moz BO3JAEHCTBHEM IiyOMH-
HbIX QoMa0B. B pesynbTare mogoGHbIX MPOLECCOB TOHKOCIOUCTIE ITH-
HBI MOTYT 1peo6pa3oBEIBAaTLCA B XPYNKUE MUIHTYATO-TPEIMHHBIE MOPOIbI
tvna "Gaxenutos" [lllapaanos, 1990]. CosepileHHO OYEBHIHO, YTO Ta-
KMM 00pa3om cOpMHPOBAIHCH M BCE OFPOMHbIE CKOMUIEHHS THKENbIX
HedTeH, GUTYMOB M roproYHX C1aHLEB.

I'nyGunnbie ManTHiiHble darouabl 061afaI0T TaKKe BLICOKOH peaKi-
OHHOH CMOCOGHOCTBIO H, MOJHMMASACH MO 30HaM Pa3lOMOB, PacTBOPSIOT
Ha KX CTEHKaX OpraHM4YecKHe COEJAMHEHHS U 00OrallatoTCs BTOPUUHBIMH
KoMnoHeHTamH. MMeHHO 3TH npouecchl 00ycnaBaMBaloT CXOACTBO COCTa-
Ba HedTeil M paccesHHoro B mopoaax OB, a Takke Hanuuue B HedTAX
GHOreHHBIX METOK, T.€. MPOM3BOAHBIX XJopoduaaa U remornobuta. Oa-
HaKO pacTBOpeHHE INyOHHHBIMH (IIOMAaMK PaCCEeAHHOM OPraHHKH Npo-
HCXOJIMT B Ype3BblyaiiHO HeOONMBLIMX 06beMax M TOJILKO B Mpeaenax ope-
OJIOB TPELIHHOBATOCTH NMOPOA, 0OPaMIIAIOLIMX TEKTOHHYECKHE Hapyllie-
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uus. Bes ocTanbHas nojapnsiomas Macca paccesHHoro OB Hasceraa oc-
raeTcs 3areyaTaHHOM B TOJNIIAX MJIOTHBIX MAaCCHBHBIX MOPO/J, 3alieraro-
MX B CTOPOHE OT 30H MIIyOMHHBIX Pa3oMOB, NUTaOWMX 3ajexu [Llax-
HOBCKHMH, 1994].

OJHO W3 OCHOBHBIX MOJIOKEHHI OpPraHHYeCKON KOHUEMLUHH Hedrera-
3006pa30BaHHsl CBA3HO C MOHATHEM O F€HEPaUHOHHOM NOTeHLHale Hed-
TemaTepUHCKHUX ToNl. CoBpeMEHHbIE NMAEPbl OTEUECTBEHHON He(QTIHOH
reoJIOrMH JAoT ceayooutyo GopMyaMpoBKy 3toMy TepMuHy: "Hedrema-
TEpHHCKHI1 IOTEHLMAT — 3TO KOJIMYECTBO HedTH, KOTOpOoe MOJKET reHepH-
poBaTh AaHHas NMOpOAA 3a BCIO Ie0NOrMueckyio ucTopuio” [bakeHosa
ap., 2000]. Ilpeanonaraercs, 4To 3TOT noKasaTelb OMpEAENAETCA He
croibko coaepxanuem OB B mopoje, CKOIbKO €ro Ka4eCTBOM.

Jlns onpenenenus creneny ssomouun POB nenonb3yoTes nuposinTy-
yeckue (TEPMHUYECKHE) METOMbl HarpeBa Mopoj MpH BLICOKHX TEMIIEpaTy-
pax. KonuuecTBeHHas OLEHKA reHEpalMOHHOTO NOTEHLHAIa MATEPUHCKHX
[OPOA OCYLUECTBIAETCA, B OCHOBHOM, METOJIOM, paspaboTtaHHbiM Jhk.Ocmu-
Tas1be W MCIONB3YIOLIMM ClIeLIMaIbHOE MUPOJIMTHYECKOoe ycTpoHcTBo Rock-
Eval. CyTb MeTOJa 3aK/IIOYAETCA B ClIEyIOLIEM. Pa3npobnennsliii o6pasewt
Nopo/bl MOCTENEHHO HArpeBaeTcs A0 550°C B unepTHO# aTMocthepe. O6b-
eM CBOOOAHBIX H aﬂCOpGHpOBaHHle VB HedTaHOro psna, yaeryddBaro-
LIMXCs MPU TeMIepaType A0 300°C, cocranser Beauunny S;. O6beM oc-
TasibHbIX Y B, yneryuuBarompxcs npH Oosiee BbICOKHX TeMIleparypax, co-
cTapnser BenuuuHy S;. Cymma S;+S,, BblpakeHHas B KujiorpamMmax Ha
TOHHY TOPOAbl, MPUHHMAETCS 3a FEHEPaUMOHHbII MOTEHUHAN HCClenye-
mbIx otnoxenuitl. [IpaBoMepHa i Takas metoauka? Koneuno Her. Ilpo-
LeCC MUPOJIM3a COBEPLUEHHO HE MOXO0X Ha MPHPOAHbIE YCNOBHS Mpeobpa-
3oanust POB. Tlpu nuponuze nopoiukooOpa3zHbiii obpasew, nopoasl nonpo-
CTY CXKMraercsi B MCKYCCTBEHHBIX 3KCTPEMabHBIX YCIOBHSAX, a MpHOOp
y/1aBJIMBAeT BbIAENSIOIHECS YITIEBOROPOAHBIE KOMIOHEHTBI.

Hu pa3apo6neHHbIX MOpPOA, HY BBICOKHX TEMIIEPATYyp CBbILIE 150°C B
0CaI0YHBIX TOJMIIAX NMPAKTHYECKH HE CYILECTBYET, B CBA3H C YEM pe3yJib-
TAaThl JAGOPATOPHBIX oONpejeieHHH reHepPallHOHHOrO HNOTEHIHAJA
NopoA cjieyeT CYHTATh HeMPaBOMEPHBIMH.

OnHako, HECMOTPS Ha OTCYTCTBHE pealbHBIX JA0KA3aTeIbCTB BO3MOX-
HOCTH caMoii reHepauuu YB u3 paccesnHoro OB, a Takxke 060CHOBaHHOH
METOAMKH KOJIMUECTBEHHON OLIEHKH 3TOro MH(HYECKOro npouecca, H3-
BECTHO OTPOMHOE KOJMYECTBO paboT, B KOTOPbIX PacCUHTHIBAETCA FeHe-
PALIMOHHbIN MOTEHLMAN OTACABHBIX TOJIL THO0 ocanouHblX 6acceiiHoB B
uesioM. OnpezeneHrHe reHepalMOHHOrO MOTEHLMANa NOPOA CTAIO OCYILe-
CTBIATBLCA Ia’Ke METOAOM DKCIIPECC-KapoTaxa MyTeM NMHpoJin3a 06pasios
mjiama W nocieaywouleii o6paboTku nony4yeHHsIX AaHHbIX Ha OBM. Ha
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OCHOBaHMH 3THX JOCTaTOYHO MPOH3BOJILHBIX pacyeToB A0 CHX NOp MNpo-
AOJDKAIOT OCYWIECTBNATLCA CaMble (DAHTACTHYECKHE NPEANONOKEHHS O
nepernekTuBax 6acceHOB H PErHOHOB, a TAKKE O HanpaBJleHHH MMIPaLH-
OHHBIX MOTOKOB U ()a30BOM COCTOSIHMH Npe/rnonaraeMpix 3anexeil YB.

BosBpawaice kK Bonpocy OG0OCHOBAHHOCTH OCHOBHOIO TOJIOXKEHHsS
0CaJO4YHO-MHUIPALIMOHHON TeopuH Hedrerazoobpa3oBaHus O BO3MOXKHO-
CTH reHepauuu ¥YB u3 paccedannoro B nopoaax OB, cneayer euie pa3s OT-
METHTb, YTO OHO SBJIAETCS MOJHOCTBIO ANIPHOPHBIM U HE MOATBEPIKAAETCA
(haKTHUECKMMH JaHHBIMH M 1abopaTOpHbLIMH OmnbITamu. B mpuponge He
CylIecTBYeT He()Tera3oMaTepHHCKMX CBHT, 006JaJalOMHX KAKHM-
JiH00 reHepanHOHHBIM MOTCHIHAIOM, 2 B 0CAAOYHbIX GacceiiHax HM-
KOrja He BO3HHKAIOT YCJIOBHI Heo0XoauMble [Jisi npeoGpazoBaHHus
POB B YB. B pe3ynbrare rHHEHHUsS PacTHTENIbHON OpPraHMKH Ha 3eMHOM
NOBEPXHOCTH MOTyT (OpMHpPOBATHCA JIMILL HEMPOMBILIEHHbIE CKOTLIE-
HHS 6ONIOTHOrO rasa.

I'npporeosiornyeckne gakTopbl H NpeanoaaraeMble Mpouecchbl
murpanuu YB

JIMCKYCCHOHHBI M IPOTHBOPEYUBHI NPEACTABICHHS O POJIH TUIACTOBBIX
BOJ B MHMIpallMH M akKymynsumu YB. HM3sectHo, uto Hedth U TeM Gosiee
POB noutu He pacTBOpAIOTCA B BoZie. KOMHYECTBO PacTBOPEHHOIO B BO-
JlaX OpPraHM4YeCKOro BELIECTBA HUUTOXKHO MAJIO 10 CPaBHEHMIO C KOJHYe-
CTBOM MMHEpAbHOro u 00pIYHO He mpeBbimaeT 50 Mr/n. ‘B Boge pacteo-
PAKOTCS B OCHOBHOM KHCJIOPOJCOAEPXKAILHE OPraHUYeCKHe KOMITOHEHTBI,
a colepKaHHe BBICOKOMOJIEKYNApHBIX YB B HUX KpaiiHe He3HauHTEsbHO.
HHpIMU C1OBaMH, PacCTBOPEHHOE B TMOA3EMHBIX BOJAX OPraHHYeCKOe Be-
LIECTBO HE COJEPXKMT IOJIHOTO CMEKTPa XMMHYECKUX KOMITOHEHTOB, He-
obxonumMeIx A obpasoBanus HedTaHbIX YB. Hukaknx naGopatopubix
9KCIIEPUMEHTOB M APYTHX (aKTHYECKHUX NaHHbIX, MOATBEPHKAAOLIMX BO3-
MOXHOCTB MOJIy4Y€HHs HE(GTH U3 PaCTBOPEHHOIO B TUIACTOBBIX BOAAX Op-
raHHYecKOro BEUIECTBA, HE UMEETCS, T.€. pealbHble JOKAa3aTeIbCTBa yYa-
CTHs TIOA3EMHBIX BOJ B (POPMHUPOBAHHH MECTOPOXIEHHI OTCYTCTBYIOT. B
TO XK€ BpeMs, MMEHHO IBMXXEHHE 3THX BOJ OObIYHO pacCMaTpUBaeTcs B
KayecTBe JOMOJHUTENBHOIO UM AaXKe OCHOBHOTro (hakTopa, orpeessio-
I[Ero MePEeHOC PacTBOPEHHOrO OPraHMYeCKOro BeulecTBa U3 HedTemare-
PHHCKOH MOpOJIBI B 3a71€Xb.

B HedTaHOMH ruaporeosorut npeobiaaaloT NpPeACTaBIEHHS O TOM, YTO
o6pa3oBaHHe MECTOPOXACHHH YB fBAseTcs OAHMM M3 YacTHBIX MpOSB-
NIeHH#H Tipouecca GOpPMHPOBAaHHS BOJOHANOPHBIX CHCTEM HedTerasoHoC-
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HbIX GacceiiHoB. B cBa3M ¢ 5TMM GOJNBIIMHCTBO MOAENeH OPraHUYECKoOn
Teopud HedTerazoobpa3oBaHus MPEANOJaraloT AIUTENbHOE ¥ ONHOBpe-
meHHOe (JOPMUPOBAHHE BOJIOHATIOPHBIX CHCTeM U 3anexeid YB. CornacHo
9TUM B3[NIA[aM, [U1aCTOBbIE BoAbl pacTBopsioT OB n ocyllecTRAAIOT €ro
TepeHoc U3 HeTeMAaTePHHCKUX NOPOX B 3aneskd. OOBIYHO STOT MepeHoC
IPOMCXOJMT B HATPABJICHHH CHWKCHHS IUTIACTOBBIX JaB/ICHHH, T.¢. B rUN-
coMeTpHueckH 6oiee BHICOKO pacnonokeHHble JoByLikd. Onnako B.JLyc-
tep, JL.E.SIkoBNEB M HEKOTOpbIE APYTHE aBTOPBI MOAraroT, YTO BOAOpac-
topenHoe OB, BBIHECEHHOE M3 OCAJO4HBIX TOJILL MOA3EMHBIMU BOAAMH,
orpy’aeTcs B MOPOJIbl: KPUCTAIIIHYECKOTO OCHOBaHMs U 160 Gopmupy-
eT 3aJieXH B caMoM (dyHAaMeHTe, JIMOO BHOBb, NOC/E MPOXOXKACHHUA IJaB-
HbIx (a3 HedTerazoobpazopaHus, NOAHHMAETCS B Yexon U obpasyer 3a-
JIEKH B OCaIO4HbIX TOPU3OHTAX.

AHanu3 (paKTHYECKHX AAHHBIX NPOTHBOPEUHMT ITHM MPEATIONOKEHHUAM.
Hnbekuus rayOUHHBIX QUIIOUIOB OOBIYHO MPOHCXOAMT HA MO3JHMX CTa-
AWSX pa3BUTHs OCAaZO4HbIX OacceiHOB ¢ yxe c(opMHpOBaBLIEHC BOLO-
HaropHOH cUcTeMOM. MHOrokpaTHoe yBe/IMYEHHE COJAEpP)KAHHUS PaCTBO-
PEHHBIX ra30B B [VIACTOBBIX BOAAX HaOMOAAETCA TOJILKO Ha KOHTAKTE HX C
jajie>xaMH HedTH U raza. B npouecce pa3paboTkH MHOrMX rasoBblX M ra-
30KOH/IEHCATHBIX MECTOPOXKIEHHI OblH BbIABIEHbI CBOEOOpa3Hble OTO-
POUKH ONPECHEHHBIX BOJ C MOHMKXEHHOH MHHEpaNU3alUHeH, pacroNOKeH-
Hble MEXy 3anexaMH YB u nnacToBbiMH BOJaMH perHOHaIBHOrO (oHa.
[TpoHCXOXKIEHHWE 3THX BOJ, NOJYYMBIUMX Ha3BaHHE "KOHIEHCATaLMOH-
HbIX", HUKaK HENb3s CBS3bIBATH C MEAJICHHOH JaTepajibHOH MHUrpauuer
HHM3KOTEMIEepaTYPHbIX BOJOPACTBOPEHHBIX YB Ha nmanekue paccTosHHA
[Konoawuii, 1983]. B atom cny4ae onu Gpuin 6bl paccesHbl BAOJb MyTeH
MHUIpaLMy U X Henb3s 6bu10 61 06HapyxHuTh. DOopMHpOBaHHE NOAOOHBIX
OMpeCHEeHHBIX OTOPOUYEK BOKPYT 3aJiexkeil MoXeT ObITb OOBACHEHO TOJILKO
KOHJleHCalHel BOIAHBIX IapoB, OOYCIIOBIIEHHOE pPE3KMM CHIDKEHHEM
TepMobapHUecKiiX yCnoBUi MuUrpHpyiouleii naporazosoit cmecu [Kosno-
avii, 1983]. EctecTBeHHO, uTo npu auddepeHIHH MHOrOKOMITOHEHTHOTO
rny6uHHoro ¢rouaa no yaenbHOMY Becy Hibke 3ajiexxu YB ¢opmupyror-
cfl MOJOILUBEHHblE W TIPUKOHTYPHbIE BOAbI, U3HAYAJILHO OTJIHYABUIMECH
MOBBbILUEHHOM MHHepanu3dLMeld W MOBBILIEHHBIM cojepkaHHeM Cgy. OT
OObIYHBIX 3HAYEHHH 3THX KOMIIOHEHTOB B OKPYXKAIOLIMX 3aJ1€Kb BOASHBIX
koMmmiekcax. I103TOMy He moA3eMHBbIe BOAbI MHTAIOT H (QOPMHPYIOT
3aj1e’kd HepTH M rasa, a Haobopor, Gostee MOJIOABIE N0 BO3PACTy 3a-
Jie’KH 060ramanT NPUKOHTYPHbIE BOALI YIJIeBOAOPOAAMH H Pa3JjiHY-
HbIMH MHHepaJbHbLIMH KOMNOHeHTaMH. UTo Kacaercs opraHu4ecko-
ro BEIIECTBA MJIACTOBBIX BOJ, TO OHO HENOCPEACTBEHHOI0 YYACTHS B
dopMupOBaHMM NPOMBILLICHHBIX CKOILIeHHH YB ne npunnmaer.
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B TO ke BpeMs, UMEHHO HaJIM4He OKPY>KAIOUIUX 3aJieXb BOJA CNocob-
CTBYET COXPAHEHMIO B HHUX TMOBBILIEHHBIX [UIaCTOBBIX AaBIEHHH W Mpeo-
XpaHseT 3TH 3aJI6KH OT pa3pyLUEHHS.

Ha paHnux cragusx ¢popMHPOBaHHS IOHHBIX WJIOB BOJAOEMOB TPOHC-
XOIAT GMOXMMMYECKHE MPOLIECCH pa3pylueHus GakTepusmMH GENKoB, yr-
JIEBOMIOB, KJIETYATKH OPraHMYECKUX OCTATKOB H M3 HUX 00pa3yloTCs XKHp-
Hble€ KHCJIOTBI, CIIUPTHI U Apyrue coearHeHus. Hekortoprie u3 Hux pac-
TBOPSAIOTCA B MOJA3EMHBLIX BOJAX M MpH JajbHEHILEM YIIOTHEHHH W JTH-
THOHMKALHKK OCaJKOB YaCTHYHO (OPMHPYIOT OPraHHYECKYIO COCTABJISAIO-
LIyIO CEAMMEHTALMOHHBIX BOJAOHOCHBIX KOMIUIEKCOB. B Xone aanbHeli-
IIeH reoJIOrHYeCcKOl UCTOPHK B TE JK€ BOMOHOCHBIE KOMILIEKCHI 110 pas-
JIOMaM MOTYT MOCTYMAaTh Pa3/MYHbIe ra3bl U MOITOMY COBPEMEHHBIN CO-
CTaB BOAOpacTBOpeHHOro OB OGBIMHO CONEPKUT CMECh OpPraHHYECKHX
KOMIIOHEHTOB MOBEPXHOCTHOro GMOr€HHOro U rIyOMHHOrO aGMOreHHOro
MIPOMCXOXKIEHHS.

Ilpennonaraemelif npouecc nmepBUuHON Murpauud YB aengercs on-
HUM U3 Haubornee c1ab0 apryMeHTHPOBaHHBIX Pa3fesioB B OPraHHYecKO#t
TeOpUH. FIMEHHO 3TO 06CTOATENBCTBO OOYCIOBHIIO CO3aHHE MHOFOYHC-
NIEHHBIX W 3a4YacCTyl0 B3aMMOMCKJIIOHYAIOIHUX Mojenel HedTerazoobpaso-
BaHHs. TeopeTHuecKkH BO3MOXHBI TPH MyTH NEPEMELIEHUsS MUKPOYACTHLL
He(TH U3 0CaIOUHBIX NMOPOJ B HEQTAHYIO 3aJIeKb — B BUAE CTPYHHOM MH-
rpauuH TH60 B paCTBOPEHHOM B ra3e WM B BOJIE COCTOSHHH.

H3BecTHBIit aMepHKaHCKHIi reosior A.JIeBOpCeH MOACUHTAN, YTO CIIHS-
HHE pacCesHHOW He(pTH B HempephiBHYIO (asy M ee JarepalbHOe mnepe-
MELICHHEe B IIOPHUCTOH Cpele MOA BAMSAHUEM CHJ TUIbIBYYECTH MOXKET
OCYIUECTBIATHCS TONBKO TPH HATMYMH HENPEPBIBHOrO C1Os HE(TH IO
BEPTHKaNM MOLIHOCTBIO 68 cM. OnHako cieabl nogo6HOM CTpyiiHON MH-
rpauuu HepTH B A€TaNbHO M3yueHHBIX OypeHuem GacceiiHax 3a npenena-
MM MECTOPOXKIECHHH HE (PUKCHPYIOTCH M MaKpO- H MHKPOHCCIEI0BAaHUSA-
MH KE€PHa CKBKHUH HE YCTAHOBJIEHBI.

Hns pacteopenus 1 T HedTH B rase tpeGyercs n0 30-50 T metana. Ta-
KOro FPHIaHTCKOro o6bema CBOGOJHOro rasa B NPHPOAE HET M MO3TOMY
Ja@Xe CTOPOHHHKH OPraHMYECKOH TEOPHH HE PacCMaTPHBAIOT MOJOOHBDIH
BapHaHT MUIpalLMH He(TH B KaUeCTBE PeabHOrO.

OcHOBHas YacTh NpeanonaraeMbiX He(TeMaTEPHHCKHUX OTIOKEHHIA
MPEeACTaBIeHa IUIOTHBIMH TJIMHUCTHIMA M KapGOHaTHBIMH MOpOIaMH,
¢unbTpaMOHHBIE CBOWCTBAa KOTOpBIX 4pe3BbluaiiHo Hu3KH. J[o Kakux
GeckOHEUHO ManbiX pa3sMepoB MO/DKHA "CILIOLUMTBCS" MMKpOKamenbKa
HedTH, 4TOObI MOMACTh B CMEXHYIO TOPY? DTH MHUKPOYACTHLIBI JOSKHbI
CBOGOZIHO mepemelnaThes B KanuIApax IUIOTHBIX MOPOJ M HE BCTpeYarh
HHKaKuX 6apbepoB Ha myTH Murpauuu. Eciu 310 Tak, To kakue ke ¢ak-
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TOpbI CHOCOOCTBYIOT BBINAJEHHIO Y B KOMIIOHEHTOB M3 IUIACTOBBIX BOJ U
CAMSHHUIO UX B HedTAHble CKOIUIEHHA? 3a CHeT KaKoil 3HeprdH MOXeT
MPOMCXOMTh 3TOT mpouecc? Bee 3TH BOMPOCH! He HaXOAAT NOJDKHOrO
OOBACHEHHS W, BUAUMO, OOBACHSIOTCS TEM, UYTO B MPUPOIHBIX YCIOBHAX
He MPOUCXOJIUT MEPEHOC MUKPOUYACTHULL HE(PTH MIIACTOBBIMH BOJAMH.

OpuH U3 MHTEPECHBIX BapHAHTOB 3MUIpalMH reHepupyembix YB us
MATEPUHCKHUX TOJII DasHpyeTcs Ha MpejCTaBJIEHHAX O Mpoleccax nepe-
CTPOHKH BHYTPEHHEH CTPYKTYpbl MIMHUCTBIX MHHepanos. IIpu ymorHe-
HHMU TIMHUCTBIX TOJLL MOHTMOPH/IJIOHUT NEPEXOAMT B MIUTUT U OCBOOOXK-
JaeTcs 3HAYUTENIbHOE KOJIMYECTBO CBA3aHHOH BOJbI, KOTOpas BHavalie 3a-
NoJHgeT MOPOBOE TMPOCTPAHCTBO IJIMH, a 3aTeM BLDKUMAETCS B MOPOXLI-
xosuiektopsl. Ilpeanonaraercs, yro 3Ta cBA3aHHas BOAa B CBOOOAHOM CO-
cTOSIHMH 00J1afiaeT NOBBILICHHONW PaCTBOPSAIOLIEH CIIOCOOHOCTHIO H MOXKET
epeHOCHThb MeJbualilliie My3bIpbKU ra3a v MIeHKH HeTH.

Buaumo, MpH yIJIOTHEHHUH TIIMHUCTBIX MOPOJ ACHCTBUTEIBHO BHICBO-
60K1aETCs KAKOE-TO KOJIMYECTBO CBA3aHHOH Boabl. OnHAKO BCE OCTallb-
Hbl€ TIPEANOJIOKEHHS O ee HeoObIYalHO XMMHYECKOH aKTHBHOCTH H y4a-
CTMH B MpolieccaXx pacTBOpeHHs M nepeHoca OB ssnstorcs Gesmoka3sa-
TeAbHBIMH M HE MOTYT GBbITh BOCIPOH3BEIEHBI B 1ab0OpPaTOPHBIX YCIIOBH-
ax. B cBs3M ¢ 3TUM M Bech MOAOOHBIA MEXaHW3M MEPBHYHOM MUrpaluu
VB sBiseTca He peaibHbIM U, TeM Gosiee, He MOXKET OBbITh OCYIIECTBIIEH B
kapOOHAaTHBIX M MHBIX TOJAX HE INIMHUCTOrO COCTaBa.

Haubosee nndpopmaTHBHBIE JaHHbIE MO NMpoOJeMe MUrpalUH MoTyYe-
el B MI'uPI'M B pesynbTare u3yueHHs CnoOpo-MbLIbLEBBIX OCTATKOB B
nedrax [Mensenesa, AkceHoBa, 1986]. JlaHHbIe aHa/IN3a, BBIMOIHEHHOTO
A.M.Mengenesoit a1 orpoMHOH KOTEKUMH HedTel W3 pasivyHBIX pe-
THOHOB, [OKa3aJld HaJIMYMe JPEBHUX CHOPO-NbUIbLEBLIX KOMILIEKCOB B
He(TAX BEPXHUX MOJIOABIX FOPH3OHTOB. B TO ke BpeMs 3TH e HCCleio-
BAHMS BBIABHJIM OTCYTCTBHE B HEQTAX MHUKPOGOCCHIMH, BO3PACT KOTOPBIX
6b11 6B MOJIOXKE BO3pacTa BMEILAIOLINX OTI0KeHHit. Takum obpasom, pe-
3yNbTaThl paboT MOKa3bIBAIOT, YTO B OCAJOYHOM YeXJIE BO3MOXKHA TOIBKO
BEpPTHKajIbHas MMrpauus HedTH cHu3y BBepX. JlioGble Apyrue cxemsl
BO3MOJXXHOM MHUrpauuu ¥YB u3 6onee Monoabix OT/IOXKEHHI B Gonee qpes-
HHE, B TOM YHCJIE U3 OCAJOYHOro Yexya B (yHOaMEHT, MpeaCTaBsIOTCS
YMO3PHTENBHBIMU U HENPAaBOMEPHBIMHU.

dopmupoBaHHE MHOTHX ¥ OCOOEHHO KDYITHBIX MECTOPOXACHMIA
He(TH H rasza ¢ INO3ULHI OPraHUYecKOi TEOPHH HEBO3MOXHO 00B-
ACHUTH Oe3 NpHu3HaHMA (aKTa JaIbHEeH U CBepXJalbHeNd MHUIpalHH
VB M3 reHepannonHeix 6acceiiHOB k MecTy ckomneHHit HedTH M rasa.
Kiaccuueckum npumepoM nopoGHOM CHTYaLMK ABISETCS ADKMPCKOE Me-
CTOpOJXKIEHHe-ruraHT XaccH Meccay/1 ¢ U3BneKkaeMbIMHU 3anacaMu HeTH
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Puc.1 T'eonoruueckuit npopuns 4epes Mectopoxaenus Xaccu Meccayn —
Xaccu P Mens (no M.M.11laxHOBCKOMY)

1 — noxemOpuiickuit pyHAAMEHT; 2 — TIOBEPXHOCTh FCPLUMHCKOrO HECOrnacus; pasae-
JIAIOIAs NAIC030HCKHUE U ME3030HCKUE OTIIOKEHUSA; 3 — HaIHECOrIacHad ra3oBas 3a/lekb
Xaccu P'Mens; 4 — noaxecornacHas HedTaHas 3anexs Xaccu Meccaya.

6onee S mipa. T. MaccuBHas 3a1€Xb B KpOBJie KeMOPHHCKHX OTJIOMKEHUH
pacronoxkeHa Haja BeicTynoM ¢yHnamenta (puc. 1). HauGonee wuacto
BO3MOXKHas cxema Murpaunu YB B 3anexs Xaccu Meccaya nipeacTapis-
ercsa cieaylowmum o0pa3om. B cMexHbIXx ¢ Kynoaom aenpeccusx Hede-
MaTepUHCKHE TOJILLH OPJOBHKA, CHYpa U IEBOHA reHepHpytoT Y B, koro-
pble BHa4ajle BbIXOAAT Ha NTOBEPXHOCTb N'ePLIMHCKOrO HECOr/IacHA, a 3aTeM
BIOJMb HEE M BBEPX MO BOCCTAHHUIO MOPOA MOCTYNAIOT B KOJIJIEKTOPCKHE
rOpHU30HTBI KeMOpHsS Ha BeplLIWHEe CBOJOBOro mnoaHaTHa. Jomyckaercs
murpauus YB u3 10kHbIX pailoHOB BraguHel Y34 Mua, pacnonoXeHHbIX
Ha pacctosiHun Oonee 100 kM oT cBoja. BeluenpusBeneHHbIt MaTepHan
MOKa3bIBAET, YTO MOJ00HAd JaNIbHAS NaTepaibHas MUrpauus ¥YB asasercs
HepealbHOM.

B 1O ke BpeMs MMeEIOTCS KOCBEHHbIE [OKa3aTeNIbCTBA BEPTHUKAJILHOM
MHUrpauuy rinyouHHoi HedTH B 3anexs Xaccu Meccaya. B nByx ckpaxu-
Hax, pacrojloKEeHHbIX B 3aMaJHOH W BOCTOYHOW nepudepHitHbIX 4acTax
MECTOPOXKAEHHS, OblTH crienHanbHO 0ToOpaHbl NpoObl HedTH ANA U3yue-
HMS BO3pacTa BO3MOXHbIX HeTeMaTepUHCKUX CBUT. [IpH H3yueHun MuK-
podoccunuii B 3TUX npobax o6HapyxeHbl TONBKO aKpUTapXu KeMOpuii-
ckoro Bo3pacra. OrcyTcTBHE MUKpPOGOCCUNHH OPAOBUKCKOrO, CHIYpHit-
CKOTO M I€BOHCKOIO BO3pacTa He MOATBEPAHIIO UMEIOLIMXCA MpECTaBle-
HUA 0 HopMHpOBaHHM KeMOpPHIICKOH 3aie’kH 3a CYET jaTepajibHOH MHU-
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rpauuu YB u3 Gonee MONOABIX MO BO3pacTy HedTeMaTEpUHCKHX TOJIL.
[Tockonbky camu kemOpuickue oToxeHus KpaiiHe Gennbl POB u 3ane-
raloT HEMOCPEACTBCHHO Ha KPUCTALTHYECKOM (yHIaMEHTe, TO pOpMHPO-
BaHHE B HUX KpYMHe#uIeH 3a1ekH HeQTH MOXHO OOBACHUTH TOJBKO pe-
3yJbTATOM BEPTHKATbHONW MUIPALIMM NITyOMHHBIX MAHTHHHBIX (QIIIOHIOB.

3akaH4MBas pacCMOTPEHHE THIIOTETHYECKHX MPOLIECCOB MUrpauuu YB
U3 HeTerasoMaTepUHCKUX OCA/IKOB B 3QJIEXH, CleAyeT cAeNaTh COBEp-
LIEHHO YBEPEHHBIA BBIBOJ O TOM, 4TO MOJOOHBIE NPOLECCH! B FOPHBIX MO-
poaax He mpoucxonsar. Bce mpeanonaraembie MeXaHH3Mbl MEPBUYHON H
BTOPMYHOH Murpauuu YB sBisioTcs HEOGOCHOBAHHBIMH H HE MOATBEP-
KAAI0TCA GaKTHUECKUMH JaHHBIMHK.

PopmupoBaHHe cKonIeHnii HepTH H ra3a 3a cyer renepanun OB
KaK B caMHX HedTemMaTepuHCKHX CBHTAX (in situ), Tak U B pesyabTa-
Te HX MHIPAIHH M3 reHePALHOHHBIX OacceiiHOB, B NPHPOIHBIX YCJI0-
BHSIX He POMCXOJHNT.

I'eoxumunyeckne GpakTopbl

CoBpemeHHas reoxuMHus B HE(DTIHOM reOJIOrMK NpeacTaBaseT coboi
CaMoCTOATENbHOE, Haubojiee pa3BUTOE U IMPOKO pa3BeTBIEHHOe Hayy-
HOE HarpaBieHHe. M3HaualbHO OCHOBHAA L 3THX MCCEAOBAHMH 3a-
KJIIOYa1ach B MOATBEPKIAECHHH OpraHuueckoi npupoan! Hedrausix YB u
BO3MOXXHOCTH WX reHepauud u3 POB. Ve k Havany 70-x rogoB 6buiH
TNIPOBEIEHBI aHANIM3BI U onpenenenue coaepxanus OB u Cy, BO MHOMHX
ThICSAYaX 0Opa3sLOB COBPEMEHHBIX U HCKOMaeMbIX OCaAKOB. BBIACHHIOCH,
4To cpeaHee couepxkanue OB B noponax cocrasnser 0.3—1.5% u oHO sB-
nseTcsl 00s3aTeNbHBIM MajlbiM KOMIOHEHTOM BCeX OTIoKeHuit. Kap6o-
HaTHbIe Nopoabl 06bIuHO comepxaT OB MeHblle, 4eM KIacTHYECKHE, a B
[JIMHAxX ero Gonblue, YeM B aneBponuTax U neckax. C yBelMYeHHEM CTe-
MEHH KaTareHesa BMewlaomux nopoa ux OB usmensercs ot 6ypoyrob-
HOH K KAMEHHOYrOJIbHOH, aHTPALIUTOBOH ¥ rpadUTOBOM CTaAMAM.

HetanbHplii xuMHdeckuil aHann3 POB no3Bonun BbIAEIHTH B €ro co-
CTaBe€ BCE HM3KO H BBICOKOMOJIEKYIAPHBIE YTIIEBOAOPOHbIE KOMIIOHEHTBI,
XapakTepHble Ul HehTel H, TeM caMbIM, Ka3ainoch Gbl, MOATBEPAMI BO3-
MOXHOCTb npeobpasosanus POB B VB. Ognako 310 npejcTaBieHHe sB-
nsgeTcst ry6oKo OmHO0YHbBIM.

Hanomuum, kakuM 06pasom H3BNEKAIOTCS pasiMyHbie YrIEBOAOPONHbIE
komnoxenTel u3 POB nopon [BaxeHosa u ap., 2000]. Obpaszen noposs!
CHaYaJla OABEpraercst ApoONeHHIO H B JanbHEHIIMX XUMUUECKHUX OMbBITaX
UCTNONB3YeTCs B NOPOKoobpa3HOM Buze. 3aTeM Ha nepsom stane U3 POB
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BOZIHBIM pacTBOPOM ILEIOYH H3BJIEKAIOTCS FyMHMHOBbIE KuciioThl. Jlanee
nopoay o6pabarbiBalOT OAHUM M3 TAKHX OpraHM4eCKHX PacTBOPHTEEN KaK
xnopoopM, 6eH3011, nerponeitHbIit 3¢up, aleToH, crnupro-GeH3on U H3-
BJIEKAIOT OUTYMOUIHBIE KoMITOHeHTbI OB. HepactBopumas B BoaHbIX pac-
TBOpAXx IIEIOYeH U B OPraHHYeCKHX pacTBOPUTENSX 4acth OB Ha3bIBaeTCs
KEpOreHOM, KOTOPBIH, 10 MHEHHIO COBPEMEHHBIX I€OXMMHMKOB, W MpE-
CTaB/IsIET OCHOBHYIO YacTe OB, crnocoGHyio npeobpasosbisatbes B HEDTA-
Hele YB. Ero u3BneueHue us nopospi OCYUIECTBISAETCA MyTeM €€ MHOIo-
KpaTHOH 06paboTKM CONIHON M MUIABHKOBOH KHCIOTOMN 0 MOJHOTO HCUes-
HOBEHMs MHHEPAIBHOH HacTH. ITonyuenusiii yepHblit mopowok ¥ npei-
CTaBJIA€T KEPOreH, MOABEPraeMblid Pa3iIHUHBLIM UCCIIEAOBAHHSM.

[IpuBeseHHbIe [aHHBIE MOKA3BIBAIOT, YTO nojlyMeHue 3IKCTPAKTOB H
oraenbHbIX YB komnonentos OB BO3MOXHO TOMBKO TP CIIOXKHBIX XH-
MHYECKHX peaKLUsX B JabOPaTOPHbIX yc10BUAX. COBEpLIEHHO OUEBHHO,
YTO HH ApOOJIEHBIX NMOPOJ, HH OPraHMYecKHUX pactBopuTeneii U, TeM 60-
JIee, COJIAHOH M MIaBUKOBOM KHCIIOTBI B TOPHBIX MOPOJaX HE CYLIECTBYET.
Takum 06pasom, reoxuMu4ecKHe IKCIEPHMEHTDbI OCYIECTBIAITCH B
YCAOBHAX COBEPIICHHO He AJ€KBATHBLIX NPHPOAHBIM, 2 HX Pe3yJibTa-
ThI HE MOTYT CJYKHTh J0Ka3aTeJIbCTBOM CyleCTBOBAHHS €CTECTBEH-
HBIX nponeccoB npeoGpasosanuss POB nopon B YB. H3noxeHHblii
4pe3BbIYaiHO BaXKHBI M OYEBHIHBIH BBLIBOZ, MO CyTH [eNia, HEOnpoBep-
KHMO TPOTHBOPEYHT OCHOBHOMY TOJIOKEHHIO OPraHHMuYECKOM TEOpHH
HeTeoOpa3oBaHus O BOIMOXKHOCTH (OCCHIM3ALMM PACCESHHON B MOPO-
nax opraukn B YB. U xota YB komnonentsi POB u uedeii nefictsu-
TENBHO ABMAIOTCHA OAM3KMMH aHATOraMH, 3TOT (akT HU B Koeil Mepe He
onpeaesseT MX HacneACTBEHHOe CXOACTBO.

Haunbonee obocHoBaHHas KpUTHKAa MpeACTaBIEHHH O XUMHHYECKOM
CTOpPOHE BO3MOXHBIX MPOLECCOB MPEBPAILEHHA PACCEAHHON OpPraHHWKH B
yraeBonopoael npusoautcs B pabore A.C.Oiirencona [1998]. Cyts ero
OCHOBHBIX 3aMeYaHHH 3aK/1I04aeTCs B CIIEAYIOLIEM:

1. CooTHOLIEHME aTOMOB BOZIOPO/A U YIJIEPOAA B OPraHHYECKOM BelLle-
CTBE NOpoA npuMepHO 1:1. B To e BpeMst B HEPTAX BCEX PErHOHOB 3TO CO-
OTHOLIEHHE cocTaBiseT 2:1, a B rasax ysenuuusaercs 1o 4:1. Bee 310 roso-
PHT O TOM, YTO OPraHU4ECKOE BELLECTBO ropa3fo 60sblile 3HAYUTENBLHO 060-
TallieHo yriIeposioM, YeM HedTh W ra3. PacueTbl NokasbIBaloT, YTO NpH Tep-
MOKATaJTUTHYECKOH JAECTPYKLIMH 3TOr0 OPraHHYeCKOro BELIECTBA M3NHLLIEK
yriiepoJa iojokeH ObuT Obl BBIIENATHCS B BUAE KOKCA M rpaduTa B o6beme
500-700 r Ha l1kr HOBoOGpa3oBaHHOM HeTH M 10 4 KI Ha KKABIA KWUITO-
rpamm rasa. Mexqty TeM HH B caMHX HeyTeMaTEpPUHCKHX NMOPOAax, HU B OT-
JIOKEHHAX, N0 KOTOPLIM MPOTEKAET npeanonaraemas murpauus YB, nono6-
HBIX KOKCOBBIX MJIH rpapUTOBBIX 06pa3oBaHuii HE OGHAPYKEHO.
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2. B opranuyeckom BeulectBe Ha 1000 aTtoMOB yriepona nNpuxoauTcs
He Oonee 1 atoma cepbl, B HepTAX ke coAep)KaHHE aTOMOB CEpPbl YBETH-
ypusaercs ot 10 go 70, a B raze no 200-500.

3. CoOTHOLUEHHE MEXKAY XMMHUYECKH CBA3aHHBIM a30TOM H CEpOi B
keporeHe cocrasiser 6:1. B HedTax OHO Hike Ha ABa—TpHW MOpAAKa 3a
cyeT HoJiee BBICOKOro COJlep:KaHus cephl U 6oJiee HU3KOro a3oTa.

4. JleranbHoe M3y4eHHe NOPGOUPHHOBLIX KOMIUIEKCOB HedTell nokasa-
JI0, UTO OHHU He cojiepkatr obs3arenbHbIx 41 OB Maruus u xkenesa, Ho, B
TO K€ BpeMsl, COAEp>KaT HUKeNb W BaHANHWH, KOTOpBIE B )KHBOM BeELLECTBE
MPaKTHYECKH OTCYTCTBYIOT.

B uenom, conepxaHue M KOJIMYECTBEHHbIE COOTHOLUEHUS TaKUX BaX-
HEHLIMX aTOMHbIX KOMIIOHEHTOB KaK BOJOPOA M YIJIEPOA, YIJIEpOa U ce-
pa, a30T U cepa, a TAKXKE XKeJIe30 U MarHui, HUKeb M BaHaAUH OQHO3HAY-
HO CBUJETEJbCTBYIOT O 3HAUUTEJHHOM OTJIHYHU XHMMHYECKOro COCTaBa
OpPraHMYECKOro BELIECTBA MOPOJA OT XHMHUYECKOro COCTaBa HeyTH M rasa.
EctecTBeHHO, 4TO NonoOHbIe JaHHbIE OTPULIAIOT HACIENCTBEHHOE CXOJ-
CTBO KOMMOHEHTOB HE(TH U raza ¢ OHOreHHbIM BELIECTBOM IOPOJ] H, TEM
caMbiM, SBJISIOTCS JOMOJIHHTENbHBIMU JOKa3aTeNbCTBAMH HeMpaBoMep-
HOCTH OpraHu4ecKoit Teopuu obpazoBaHus HeTH H raza.

CoBpeMeHHbIE FEOXUMHUYECKHE HUCCIIEN0BAHUS B HEDTAHOM re0sOrHH
OXBAaTbhIBAIOT LIMPOKHUI KPYr pa3zfivuHbIX HAy4HbIX HAIpaBieHH - OT
U3yuyeHHs opraHudeckoro yriepoaa OB 10 HOBEHILIMX Hay4YHBIX pa3pa-
Oorok B obnacTu co3jaHus reoxumuu YB 6HoMapkepoB, npUMeHEHHS
METO/OB >KMAKOCTHOH XpomoTorpaduu, KOMNbIOTUPU30BAHHOW Macc-
CNEKTPOMETPHH, CNIEKTpOoMeTpHH, uccienosauus OB Ha MonekynspHoM
ypoBHe u ap. A.D.Konrtoposuuem, I''H.I'oppaaze u apyrumu ydeHbiMu
OCYLLECTBJISIOTCS CBEPXCIIOKHBIE UCC/IEAOBAHHUSA TAKHUX BBICOKOMOJIEKY-
JsApHbIX komnoHeHToB OB kak Guomapkepsl, MopdUpHHBL, apeHbl, CTe-
puHbI, TpuTOpnaHsl ¥ 1p. OTeyecTBeHHbIe H 3apyOeskHblE HCCIIEn0BaTE-
1 pa3paboTajiv pa3iMyHbIE METOAMKH W KJIACCHU(HKALHOHHbBIE CXEMBI,
NO3BOASIOLME ONPEACIUTh YPOBEHb KaTareHHYECKOH npeobpa3oBaHHO-
cTH opraHuudeckoro Beitectsa. H.b.Baccoesuuem, u H.B.Jlonatuseim
COCTaBJIeHa ILIKala KaTareHesa, OTpakalollas CTeneHb MeToMopdu3ma
OB Ha paHHeM, cpeJHEM M MO3[HEM dTamaxX KarareHe3a. [ €oXHMH4e-
CKMMH MeTOJaMH ONpeAesoTcs 3JIEMEHTHBIH COCTaB KEpOreHa, BBIXOJ
U cocTaB OMTYMOMWAHBIX KOMMOHEHTOB, cocTaB YB ¢pakumii, cooTHo-
weHHe pasHbix rpynn YB, yposenb 3penoctn POB u MHoroe apyroe.
Hcnonb3zoBaHne COBPEMEHHOH anmapaTypbl M HOBEHLIMX TEXHOJOTH
MO3BOJIMJIO H3YUYHThb paccessiHHoe B nopojax OB ¢ epenuuaiiiiei aerais-
HOCTBIO W TILATENbHOCTbIO. BBICOKMI Hay4HbIH YpOBEHb 3THX HCCIENO-
BaHHUI HECOMHEHEH.
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B To xe Bpems, OlIHOOYHOCTh NPEACTABNEHHIH O BO3ZMOXHOCTH FeHe-
pauun YB u3 POB nenaer 3tH paGoTel BO MHOrOM 6eCCMBICJIEHHBIMH H
TynukoBbIMU. Camo no cebe uzyuenne POB uMeeT orpanuuenHyio Hay4-
HYIO LICHHOCTb, NIOCKOJIbKY HE MOXKET OKa3aThb MPaKTHUYECKOM MM0Jb3bl PH
MOMCKaX CKOIUIEHWH HedTH M rasa. Hu onHol momonHuTenbHOM TOHHBI
HedTH B pe3ynbTaTe 3THX paboT HUKOrAA NONYYeHO He GBUIO H He BY/ET.
Hrtorosele BBIBOABI IN€OXHMMHYECKHX HCCENOBAHHI CBOAATCA OOBIYHO
JMUIb K MaJI03Ha4allUM PAacCyXACHHUSM O hauranbHOH 06CTaHOBKE Ocajl-
KOHaKOIUICHHs!, THIIE M J0JI€ UCXOAHOTO TYMYCOBOTO M CanpomeneBOro
BEILECTBA, CTENEHHU €ro co3peBaHus. UTo kacaercs MporHosa nepcreKkTHB
He(TEra30HOCHOCTH OTAENBHBIX 5acCEefHOB M 30H BO3MOXKHOrO HedTera-
30HAKOIUIeHHs, (ha30BOro coctaBa MX ¥YB ckomenuit 1 npeanonaraeMpix
THIOB HE(TH, TO ITOT NMPOrHO3 Ha3UPyeTCA HAa OLIMGOUHBIX Mpe/CTaBJIe-
HHAX O npoueccax HereobpasoBaHus U He ABNsETCA JocToBepHBIM. POB
Mopoa He HMeeT NPAMOro OTHOUIEHHs K Npoueccam HedTe- H razoo0-
pa3oBaHHus, 2 CAMH reOXHMH4YecKHe HcciaexoBanuss OB B umensix mo-
AeIMPOBAHMS H NPOTHO3HPOBAHHSA 3THX MPOLECCOB, 10 MeHbIIEH Me-
pe, ABJISAIOTCS HECOCTOATEIbHBIMH.

PasgenbHbIi nporuos ¢gazosoro cocroanus YB

CornacHo mpeo6anaromyM NpeACTaBIeHHM, 0BNacTH NPeUMYILIECTBEH-
HOTO He(hTEHAKOIUIEHHS XapaKTepu3yloTCs canponeneBbiM Turom OB, omio-
YKUBLUMMCS B MOPCKHX YCIIOBUSX; OOJIACTH NMPEeHMYLIECTBEHHOO ra30HaKol-
JIEHHs — ryMycOBbIM THIIOM OB, OTJIOXKHBLIMMCA B KOHTHHEHTAILHBIX YCII0-
BisiX. IMeHHO nono6HBIMH (akTOpaMH OGBSCHSIOT CTOPOHHMKHM OpraHMue-
CKO# TeOpHUH 0COOEHHOCTH (HPOPMHPOBAHHS 30H HedhTe- M ra30HAKOIUIEHHS.

Tak, HanGonee Gorarble HeTBIO HEOKOMCKHME TONIM LEHTPANbHOM
4acTH 3anagHo-Cubupckoit MPOBHHUMM OT/IAralkch B MOPCKMX M NpH-
OpesxHo-MopckuX ycnosusx v ux OB oTHOcHTCs, rnaBHBIM 06pasoM, K
canponieneBoMy Tury. K cesepy or Cpennero IlpHoGbs HedTsiHble Me-
CTOPOXKACHHUA CMEHAIOTCA ra30HEMTIHBIMU H Fa30KOHAEHCATHBIMH M 3TOT
obwenssecTHelit dhakt M.U.Hectepos ¢ coaBTopamMu oOBbACHSIOT M3MEHE-
HHeM cocTaBa OB Tex jxe HEOKOMCKHMX OT/IOXEHHH, B KOTOPbIX BO3pacTa-
€T pOJIb TYMYCOBOH cOCTaBJsAIOLIEH.

B Jlnenposcko-JloHenkol BnaanHe IHPOKO M3BECTHA PErHOHAIbHAs
CMeHa HeITAHBIX MECTOPOXKAECHUM He(TEra30BLIMU M ra30BbIMU B 06LLEM
IOro-BOCTOYHOM Harpas/ieHHH. [1oa06HyI0 30HANBHOCTb B pa3sMELIEHHH
sanexeit YB B.A.ButeHko M apyrue aBTOpBI Takke OOBACHAIOT HCXOI-
HbIM THIIOM POB.
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Mexay Tem CoBepLIEHHO OYEBHIHO, YTO peaibHas CBS3b MEXIy (a-
30BbIM COCTaBOM YB ckonnienuii v tTinoM OB poctatouHo ciyvaiiHa w,
Kak IpaBHJIO, OTCYTCTBYET.

®opMupoBaHHe 3anexell ¢ paziuYHbIM (azoBbIM coctaBom YB
00yC0BJIEHO TONLKO M3HAYAJILHO PA3IHYHBIM KOMIOHEHTHBIM CO-
CTaBOM rJIyOHHHBIX (aronI0B.

Ha MHOrux oTZAe/NbHBIX HITH CMEKHBIX MECTOPOXKAEHUAX YCTaHOBJIEHA
Herpe/icKasyemas MepeMexaeMoCTb B BEPTUKATIBHOM pa3pe3e HeTAHbIX
M Fa30BbIX 3aJIeXKeH, KOTOPYIO HHKaK HEJIb3sS OOBICHHTb THIIOM HedTema-
tepurckoro OB. C nosuumii abuorenHoro cunresa YB nopo6Hoe Gecro-
pSOOYHOE PacMoIOKEHHE 3aIeXeH ¢ pa3IH4HbIM (a3oBbiM cocTaBoM YB
00DBACHAETCA HEOAHOKPATHBIM H MPEPBIBUCTHIM MOCTYILIEHHEM B OCa0U-
HblA uexon rnyOuHHbIX YB. CocTaB MCXOAHBIX MaporasoBbiX CMecell B
MaHTHHHBIX oyarax epUOANYECKH MEHSETCS, YTO U MPUBOAUT K HopMu-
POBAHMIO Pa3/IMYHBIX M0 COCTABY 3AJIEXKEN.

OcobeHHOCTH MexaHM3Ma BHEAPEHHs MIYOHHHBIX (bmomlos B oca-
ROYHBIH YEXON B KAaKOH TO Mepe 1103HAIOTCS NMPH U3YYEHHUH MOBEPXHOCT-
HbIX He(TenposBIeHUH, B TOM uMcie W Ha apxunenare 3emis ®panua
Hocuda. 3pech, no nannbiv b.A KnyGoa u apyrux, nedrenpospneHus
CBA3aHbl C FHAPOTEPMAILHBIMM JKHJIAMHU LIMPHHOH 0 20 cM, CeKylMMH
Aaiku 107eputoB. IIpu MexaHHYecKoM paspyILEHHH KHUIOK OGMIILHO Bbi-
AENIAETCA CBETI0-KOPUUYHEBAs pa3ra3MpoBaHHas KaneibHas HedTb, KOTO-
past GbICTPO rycTeeT W MEPEXOANT CHAaYala B BA3KHE, a 3aTEM B TBEpAbIE
GUTYMbI. YCTaHOB/IEHbI MHOTO3TAlHOCTb W M3MEHEHHE COCTaBa MOCTY-
narownx YB ¢aonnos, noareepxkaaemble napareHe3McoM GMTYMOB ¢
pa3H4HBIMH THAPOTEPMANILHBIMY MUHEpAJIaMH, a TAKKE HAIMYHUEM B OJI-
HHX H TeX Xe NMOopoJax pa3HUHbIX M0 COCTaBy OUTYMOB.

OTpaxarte/ibHast CIOCOOHOCTH BHATPHHHTA

BUTpUHHUT sBNIS€TCA COCTABHOM YaCTBIO YrO/IbHBIX BKJIIOHEHHH B OPOAax
u npesictaeied OB rymycosoro psna. Ero otpaxarenbhas cnocoGHoCTb
chopmHupoBaHa BCIIEACTBHE MOJIEKYIAPHOI nepecTpoiiki OB noa BausHUeM
TEMIEPATYP M ABJIAETCA MOKA3aTeNeM CTaJHH JUHTUDHKALUK TOPOA.

OnuceiBaemblit MeTos1 6a3upyeTcs Ha ClieNyIOLMX OCHOBHBIX MPHHLH-
nax [AMmocos u ap., 1975]:

CyuiecTByeT B3aHMOCBS3b MEkJYy HM3MEHEHUAMH NeTporpaduye-

CKHX O0CODEHHOCTEH CTPOEHHs BUTPHHHTA M CTaguAMH npeBpauieHus OB
nopoA. PaspaboranHas annapartypa no3BojifeT H3MEPSTh OTPAKATENLHYIO
cnocoGHoCTh B LiHdpax.
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2. VCTaHOBJIEHA 3aBUCHMOCTb MEsKIy OTpaKaTelbHOH CMocOGHOCThIO
BHTPMHHTA U MaKCHMaJIbHOH MasieoTeMIepaTypo BMEIIAOLINX o0pasipl
TOPOJ TOMI (HANpUMep, 72 eNMHHLB! OTPAKATENHHOH CIocCOOHOCTH CO-
OTBETCTBYIOT 100°C, a 91 eguHMLA — 220°C). .

3. CyuecTBylollas B3aMMOCBS3b MEXIY naneoTemMnepaTypoit ¥ Hedre-
MATEpPHHCKMMH CBOHMCTBAaMH MOPOJ MO3BOMSET NPOTHO3UPOBATH MX HedTe-
ra30HOCHOCTH IO TUIOHIAAM M pa3pe3y. JTO MPOrHO3MPOBAHHE OCYILECTB-
JISETCS COTJIACHO OCHOBHBIM TPEACTABIEHUAM OPraHUYecKOH TEOpHH Hed-
Terasoo6pasoBanus u 613K Kaccuueckoi cxeme H.b.Baccoesnya.

OuenuBasi GaKTHUYECKYIO PE3YNbTATHBHOCTD UCCJIEIOBAHUI IO HU3Yye-
HHIO OTPaXKaTeJbHOM CIMOCOOGHOCTH BWTPHMHHMTA, OTMEHY Creaylolee.
TOT BCIIOMOTATEbHbIM METO/| C OTIPEe/IeIEHHON YCIIOBHOCTBIO NMO3BOJIACT
OTIpENENATH NAIEOTEMIIEPATYPhl PA3TMUYHBIX NOrPeOSHHBIX TOPH3OHTOB U,
TEM CaMBIM, CTIOCOBCTBYET YTOUHEHHIO MHOTHX BOMPOCOB [€0IOTHYECKOH
MCTOPHMH Pa3BMTHs OCaJOuHbIX OacceiiHoB. B 4aCTHOCTH, CpaBHEHHE CO-
BPEMEHHBIX M MANeOTEMIIEPATyp MO3BOAET MOATBEPAHTH ObLIOE MPOSIB-
NleHHe WMHBEPCHOHHBIX IBWXXEHHH M MECTOMOJIOKEHHE O4aroB MaKcCH-
MAJIBHOTO TIOTPY’KeHHs nopo/l. JlaHHble Mo oTpakKaTebHON CIOCOOHOCTH
MepEeOTIONKEHHBIX 36PeH BUTPUHUTA MOTYT BBISBUTE 0ONIaCTH J€HYALMH
Y1 0COOEHHOCTH WX UCTOPHHU Pa3BUTHS.

B TO0 e Bpems PUMEHEHHE NajleoTeMINEPaTyPHbIX AaHHBIX JUIA MpO-
FHO3a TMeEpCreKTHB He(TEerasoHOCHOCTH COBEPLIEHHO OECCMBICTIEHHO.
Boiie y)ke 0TMEHasioch, YTO HHKakoro npeobpasosatus OB mopon B VB
B HM3KOTEMIIEPATYPHBIX YCIOBHAX, XapaKTEPHBIX Ul OCaZOYHBIX TOLL,
He IPOMCXOnuT. B CBA3M C 3THM HampasJieHue paboT, cBs3aHHOE C H3Y-
YeHHeM OTPAXKATEe/bHOH CIOCOOHOCTH BHTPHHHTA, TAK e KaK H
Jpyrue reoxummyeckHe Meroanl miydenus OB B ueasix mpormosa
HeTera30HOCHOCTH SIBJISIIOTCS OIHOOYHBIMH H HENPABOMEPHbIMH.

O0beMHO-TeHeTHYeCKHil MeTO KOJHYECTBEHHOH OLleHKH
IPOTrHO3HBIX pecypcoB HedTH, ra3a H KOHICHCATa

ITOT METOJ, MPUMEHSAETCS VISl OLGHKH PECYPCOB KPYIHBIX TEPPUTOPHH
co cnabo pasBenaHHbIMH 3anacamu. OGbeM pecypcoB OMpENENSeTCs Kak
Pa3HOCTh MEXIy OOLUMM KOJIMYECTBOM 3MHIPHpOBaBlIMX YB M cymmoH
notepb YB nps Mx MUrpaunu ¥ akkymynsaumu. K HedrerasoMarepuHCKHM
nopoiiaM O6BIYHO OTHOCAT OTIOMNEHHs C KoHueHTpauued OB He MeHee
0,3%. Tlpu moacuere MCIONB3YIOTCS TAKHE MapaMeTpel Kak CpeHss MOLL-
HOCTh He()TeMaTepHHCKUX Mopox, coaepkanue Copr, MyOHHA HOrpyKeHHs
TOpOJi, MX NaJeoTeMIIepaTyphl, cTeneHb kararenesa OB u ap.
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VnpoueHHas ¢opMyna obbeMa sMUrpupymoieii HepTH I OUEHH-

BAa€MOTI'0 Y4acCTKa HJIM OYara reHepaluuu onpenenseTcs Kak
QH3M — an.MrI x S, rie

Q",w— 00beM 3mMurpupyoueit HedTH, B TOHHAX

q’™";— NIIOTHOCTb AMHUIPALMH, B T/KM

S — rrolaae oLleHHBaeMoro y4yactka [Meronueckue. .., 1983]

Kak BHIHO M3 MPHBEAEHHBIX NAHHBIX, OMUCHIBAEMBIH METOA OLEHKH
NPOTHO3HBIX PECYPCOB MOJIHOCTBIO 6a3UpyeTCs Ha OCHOBHOM MOJIOXKEHUH
OopraHMyeckoil Teopuu Hedrerazoob6pa3oBaHHs, NMPUHAIOIMM BO3MOX-
HOCTh reHepauud YB u3 POB. Kak yxe ormeuanoch Beie, mogoGHbIM
npouecc B NPHPOJAe He MPOHCXOAUT, B CBA3H C YeM H CaM METOJ SIB-
JisieTCSt HelPABOMEPHbIM. '

B TO ke BpeMst pe3y/ibTaThl MPOTHO3HON OLEHKH, MOJACYUTAHHOH 00B-
€MHO-TEHETHYECKUM METOJIOM, 3a4acTylo ObIBAIOT OJIM3KH K pe3ysbTaTam
TAaKOM K€ OLEHKH, NPOBEJCHHOM APYrHMH METOAAMH (MO YAENBHBIM IUIOT-
HOCTSM 3alacoB Ha €[MHHMLYY TUIOWAAH MM OCPEJHEHHYIO CTPYKTYpY).
[TonobHoe CXOACTBO MOXKHO OOBACHHUTH TOJNBKO TeM, YTO B OGBEMHO-
reHETHYECKOM METOE MPU NOJCUETE NOATOHSIOTCA MOX HEOOXOAUMBIH KO-
HEYHBIH pe3y/bTaT JOCTATOYHO MPOH3BOJIbHBIE OLICHOYHBIE MAPAMETPBI.
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I'naBa 2. N
Jloka3aTebCTBA TIyOMHHOI NPHPOAbI HedTaAHbIX YB

CBs13b MeCTOPOKIeHHIT HeTH M rasa ¢ pasjioMaMu

Haunbosee 06BEKTHBHBIM JOKA3aTENIbCTBOM aOHOT€HHOIrO MPOHUCXOXK-
neHus HedTH ABSETCA TPHYPOUEHHOCTh GONBIIMHCTBA H3BECTHBIX 3aj1e-
kel K JUHEHHBIM 30HaM pa3pbIBHBIX HapylwleHHdA. MHorne w3 HHX ABJIs-
IOTCS CTPYKTypODOPMHPYIOIMMH W KOHTPOJIMPYIOT NPOCTPAaHCTBEHHOE
pasMellieHue 30H HedrerasoHaxkornieHus. OrpoOMHOe KOJIHYECTBO MPOAYK-
THMBHBIX CTPYKTYP OCa[I04YHOrO 4eXjia Haclle/lyeT CTPyKTypy NOBEPXHOCTH
(yHAAMEHTa M pacrojiaraeTcs Hajl ero TPUMOJHATBIMH, OOpe3aHHbIMH
pasnomamu 610xkamu. MHOrOMIacTOBOCTE MECTOPOXKIAEHUH, Hanuiue B
HUX TEKTOHMYECKH KPAaHHPOBAHHBIX 3allexel, BHICOKHil 3Tax Hedrera-
30HOCHOCTH CBHMAETEJIbCTBYIOT O LIMPOKO DPa3BHTBIX MpoLEccax BEPTH-
KajbHOM Murpauuu YB. Cnenpl Aera3aldy YCTaHOBJICHbI Ha IHE OKCaHOB,
e MaHTHA HaxoOUTcA Ha HeGOobLIOH ryOHHE OT MOBEPXHOCTH J1HA H, B
YaCTHOCTH, 3aMKCHUPOBAHBI BAOb MOJBOJHBIX Pa3/OMOB B PHUGTOBBIX
sonax Kapu6ckoro n KpacHoro mopei. OTH AaHHble JIMLUIHKA pa3 MOA-
TBEPXKAAIOT HECOMHEHHYIO B3aUMOCBA3b MECTOpOX/aeHHA YB ¢ riyOuH-
HbIMH TEKTOHHUECKUMHM HapyUICHHAMH, YXOAALIHMH KOPHSIMH B MAHTHIO.

C HeKOTOpO} YCIOBHOCTBIO Pa3fioMbl MOAPA3ACIIAIOTCA Ha rUlaHeTap-
Hbl€, PETHOHAJIBbHBIE W JIOKAJIbHBIE. 3€MHasd KOpa MOCTOAHHO WCMBITHIBACT
BAMSHME BHEILIHUX KOCMHYECKMX M OOLUerUIaHeTapHbIX HampsOKeHHH,
00YCOBIEHHBIX H3MEHEHHEM POTALIMOHHOIO pexnMa 3eMin. DTHMH CH-
namu GOpMHpYeTCs MPaKTHYeCKH O€3aMIIIUTYAHAS, 3aKOHOMEPHO OPHCH-
THpOBaHHAs TPELIMHOBATOCTb, YCTaHOBNIEHHas B noponax banruiickoro
LLIWTa M Naneo30ickux oToxeHusax Pycckoii mntel [lllapaanos, 1990].

[ny6GUHHBIE Pa3NoMbl Pa3BHBAIOTCA B 0C/alieHHBIX 30HAX PacTdKe-
HUS 3eMHO# KOpbl B pe3y/ibTaTe GOPMHPOBAHHS B OCHOBAHHH JTHTOC(EpEI
PasyIIOTHEHHONO MAHTHIHOTO MaTepHaa Wil acTeHOC(EPHOro BBICTY-
na. IMeHHO nofo6HBIM MEXaHU3MOM OOBACHAIOTCSA MPOLECCH! 3apoXKae-
HHS M Pa3BUTHA PU(TOreHHBIX CTPYKTYp M KpYMHbIX pa3noMmoB. [lajib-
Heiiwas auddepeHUMaums 30Hbl PACTHKEHHS HA OTAE/bHbIE OJIOKH MpH-
BOAMT K GOpMHPOBaHHIO Goniee MENKHX JI0KaNbHBIX Pa3pbIBOB.

Mo cBoeii MPOTHKEHHOCTH U aMIUTHTY/E Pa3/nyHble KaTeropuu pas-
JIOMOB OT/IMYAIOTCA APYT OT Apyra Ha MHorue nopsaaku. OObIMHO OHM
NpEeACTaBIAOT COOOH JOBOJMBLHO Y3KHME 30HbI, Pa3fE/fOLUME CMEXHbIC
TEKTOHHYECKHE OJIOKH, M XapakTepH3yIoTCs CIOXHOHW AMCIOLHPOBaHHO-
CTBIO H pa3apobneHHOCTbIO Nopoll. JleTanbHble KOMIUIEKCHBIE HCCIEN0-
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paHua TanumHckoro MecropoxaeHus B 3anagHoit CHOMpH Mokasanu, uTo
IIMpUHA CyOBEPTHKAIbHBIX 30H Pa3pblBOB U MHTEHCHBHOIO NpOOJIEHHS
NIOpOJ Ha ypOBHE LIEPKATMHCKOro ropusonra cocrasiser 50-200 m. B
3THX 30HaX MOBBILIEHHON TPELIMHOBATOCTH 3aUKCHPOBAaHbI MaKCHMallb-
Hble JeGKHTBI CKBXKHH, AocTHratowme 300-345 m*/c [IHapaanos, 1990].

Cas3p MecTOpoXXaeHHH YB ¢ pasnomMaMH 0COGEHHO HarIsaHO MpPOSB-
JeTCA Ha MpuMepe creHu(Uueckol KaTeropuu CTPYKTYp, MOJNYYHBLIMX
Ha3BaHUe pHU(TOB U aBnakoreHoB. OHU NMpeaCTaBIAIOT cO6O0M MONOCOBHI-
Hble TEKTOHMYECKHE 30HbI, B KOTOPbIX MPOUCXOAMIO TOPH3OHTAIBHOE
pacTsKeHHE 3eMHOH Kopbl U 06pa3oBaHHe y3KOro rpabeHa, orpaHHYeHHO-
ro 60pToBbIMH paszfiomaMH. Kak npasrio, 60/1b1IMHCTBO CTPYKTYP B 3THX
30HaX MPUYPOYEHO HE K OOBIYHBIM AHTHKJIMHAIBHBIM TOINHATHAM, a K
TEKTOHHYECKH 3KPAaHHPOBAHHBIM JIOBYLIKAM M CBA3aHO C MIPUpPa3JIOMHbI-
MH MOHOK/IMHAIbHBIMHU 610KaMH.

ITpoMBbILINEHHbIE MECTOPOXKAEHHA B CTPYKTypax mopobHoro Tuna yc-
TaHOBJIEHBI Ha BCEX KOHTMHEHTAX, a BCEro B HX MpeAenax BbISBIEHO OKO-
7o 10% mupoBbIX pa3BenaHHbix 3anacoB YB. INo cBoeit 3HauumocTH M
pa3sMmepy BBISBJCHHBIX 3allacOB HE(TEra3oHOCHOCTb pHdTOreHHbIX Oac-
CeHHOB BECbMa pa3JIMyuHa.

bapanosuucko-ActpaxaHckuit u Ilpunsrcko-MaHbluckuii GopTOBbIE
pasnombl IIpunaTcko-J[HENpPOBCKOro aBjakoreHa UMEIOT MPOTHKEHHOCTD
oxono 1500 km 1 ammautyay 4-5 kM. OHH npeacTaBASIOT COGOM IOBHBIE
30HBI LUMPHUHO# 110 40 KM, OC/IO)KHEHHBbIE CHCTEMOH CTyneHeii U rpaGeHoB.
Kpaesbie HapyllleHHs OTHOCATCS K MOAKOPOBBIM H BBIAEIAIOTCA Ha BCEX
npopunax I'C3 no noeepxuoctsM Moxopoenunya U Konpana. Ha psane
NoWaneH BAOJL CEBEPHOro GOpTa aBjllakOreHa YCTaHOBJIEHA MPOMBIIL-
NieHHas He(Tera3soHOCHOCTh KOPBI BHIBETPUBAHUSA DYHAAMEHTA.

Cwuprcknii rpabeHoobpasHslii GacceiiH Ha ceBepe ADPHKH OTHOCHTCA K
OnHOH M3 GoraTeHILMX HedTera3soHOCHBIX MPOBUHLMI MHpa. 3[€Ch OTKPBITO
Gonee 150 MecTOpOXKACHHMH, NPOXYKTHUBHBIE TOPH30OHTBI KOTOPbIX CONEPIKAT-
Cq B IIMPOKOM CTPaTHrpadMuecKoM JHarna3oHe — OT KPOBEAbHON 4acTH Mo-
pon ¢yHnamenta fo onuroueHa. PazHooGpasHsl TN 3aiiexed, HO 60b-
WUMHCTBO M3 HHUX CBA3aHO C TEKTOHHYECKH 3KPaHHPOBAHHBIMH I'OPCTOBBIMH
30HaAMH H NPHYPOYEHO K HYOHHCKUM NecyaHruKaM HHKHETO Mela.

B KpacHomopckoM pudire ycTaHoB/IeHO 0K010 70 HEGOMBLIMX MECTO-
POXXAEHHUH, NMPUYPOUYEHHBIX K MOHOK/IHHAIbHBIM OJI0KaM JOMHOLIEHOBOTO
pH(TOreHHOro KoMIuIeKca.

3anace! HedtHn rpabena Baiikunr B CeBepoMopckom 6acceiiHe OLeHH-
BatoTCA B 1,5 mapa. T. 3aecs Haubonee KpynHoe MecTopoxkaeHHe bpeHt
OPUYPOYEHO K HOPCKO-MEIOBbIM MECYAHHKAM M TaKkKe CBA3AHO C MOHO-
KIHHaNbHBIMH OJIOKaMH.
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B pudrorix GacceiiHax ceBepo-BocTouHoro Kuras — Cynnso, boxai,
CoiuyaHCkuii U Apyrux noObiBaeTcs exerogHo okoio 60 MiH. T He}TH.
Kosunekropsl cBA3aHbl C NECTPOUBETHBIMH KOHTHHEHTAIbHO-O3€PHBIMH
OTJIO)KEHHSMH HIDKHETO MeJla ¥ MaJleoLeHa.

Kparkuii nepeyeHb NMpUBEAEHHBIX JAHHBIX CBHUETENIHCTBYET O BHICOKOM
He(Tera3oHOCHOM MOTEHILMAaNe PUPTOreHHbIX CTPYKTYpP. ITO 0OCTOSTENLCT-
BO, TIpeXIe Bcero, 00yCIOBIEHO OCOGEHHOCTAMM MX CTpOeHHs, obecredu-
BAIOILMMH BO3MOXXHOCTb BEPTHKAIBHON MHMIPaLMH YTIIEBOXOPOAHBIX (ItOH-
JIOB BJIOJIb 30H NIyOMHHBIX pa3znoMoB. Cnebl 3TOH MHIpaldH B BHJIE IO-
BEPXHOCTHBIX He()yTerasonposB/IeHU yCTaHOBIEHHI B psjie Haubonee MoJIo-
IbIX COBpeMeHHbIx pudToB. Tak, HM3maBHA HM3BECTHBI HedTENpOsABIEHHS
BIIOJIb KOKHOTrO Gepera osepa baiikan, B rpabene Meptsoro mops, B Cyal-
koM, KanupopHHICKOM M HEKOTOPBIX APYTHX MOJOIBIX pHTaX.

CTOpOHHHMKH OpraHH4Yeckod TeopHH He(dTeoOpa3oBaHHA TIaBHYIO
NPHYMHY HE(TEra3soHOCHOCTH PHU(TOTEHHBIX CTPYKTYpP OOBACHSIOT HAJM-
YHEM B HUX aHOMAJIBHO BBICOKHX TEIUIOBBIX IOTOKOB, CMOCOOCTBYIOLIMX
yckopenHoi nepepabotke POB B VB. OcraBiss B cTopoHe npoGriemy
BO3MOXHOCTH caMoii reHepauuu YB u3 POB, oTMeuy, 4TO CyLIecTByIO-
[He MPEICTaBICHHA O BJIHMIHHM TEIUIOBOTO MOTOKa Ha npeobpa3oBaHHe
paccesHHOM B OPO/iax OPraHNUKH TaKXKe HECOCTOATE/IBHBI.

BenMuMHa TEIUIOBOrO MOTOKA OMpeNeNAeTCs TONLHHON 3€MHOH KOPbI
U nuTocdepsl B LesoM. Ha KOHTHHEHTaX ero CpefiHHe 3Ha4YeHHs paBHbI
60 MBT/M°, B 30Hax coBpeMeHHOro pudToreHesa ypeauuuBaioTes a0 70—
120 MB1/M%. CoBepILIEHHO OYEBHIHO, YTO JaKE MAKCHMAJILHOE YBEJHe-
HHE BEJMYMHBI TEIUTOBOrO MOTOKAa B [Ba pa3a HE MOXKET MPOrpeTh oca-
JOYHBIH 4exon pUdTOBBIX 30H 0 Temmepatypsl Boiuie 150-200°C. Ilpu
CTOJIb HE3HAYMTEJLHOM TMOBBILUIEHHMH TEMIMEpPaTypbl OCaJOYHOW TOJILUM
npeoGpa3oBaHue paccesHHOH B Mopoaax opraHukd B YB npousoiitu He
MOXET.

HuuroxHo BnusHue Ha POB nopoa u BynkaHOreHHeIX 00pa3oBaHUi,
ABJIAIOLIMXCA CBOEOOPa3HBIMH MHIMKATOPaMH MPOLECCOB pHPTOOOpaso-
paHuii. Tak, Ha KamMuaTke Hccie0BaHbl pe3ynbTaTbl BO3ACHCTBHSA HA IM0O-
BEPXHOCTHYIO PaCTHUTENBHOCTh aH/E3UTOBOH JiaBbl ByJkKaHa ABauya TOJ-
wHuHOM 15 M 1 HauyanbHOM TeMmmnepatypoit okono 600°C. llupHHa 30HBI
KOHTaKTHOro npeotpasoBaHus OB 37ech HeBeJlMKa W 3aMeTHa Ha pac-
cTosiHHH He 6onee 3 M. ToNbKO B 3TOM HHTEpBAJIE OCTATKH JIEPEBLEB H
BETOK B NOJOILUBE MOTOKA j1aBbl, N0 AaHHbIM B.B.IleTpoBofi, xapakrepu-
3ytotes TopsHoi u GypoyrosbHOl cTamuiMH MeTamopdusma. B uesom,
MarmaTH4yeckue U 3¢ Qy3HBHbIE TTOPOABI 3aCTHIBAIOT OTHOCHTENBHO ObICT-
PO, MOYTH HE HApyLIAOT TEMIIEPaTypy HEApP M NPAKTHYECKH He BIIMAIOT
Ha npeobpazoBanue POB okpyxaloLux 0caakoB.
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B nocnennue roasl B Mupe oTkpbiTo 60siee 100 kpynHeRwux MOPCKHUX
MECTOPOXICHHH HeDTH M ra3a, NMPUYPOUEHHBIX K WeENb(OBBIM 30HAM
BCEX YETHIPEX OKEAHOB MJIAHETHI M COJECPIKAIUX OKOJIO MOJIOBUHBI MHPO-
BbIX pa3sBelaHHbIX 3anacoB HE)TH M TpeTH 3amacoB rasza [Kparouwkus,
1984]. OTu MecTOpOXAEHHA pacnoNararoTcs BOJIU3M KpaeB KOHTHHEHTOB
M JIMTOC(EPHBIX IUIMT, YTO JMUIHMIA pa3 MOATBEPXKNAET HECOMHEHHYIO
CBA3b 3aj1eked YB ¢ rnyOuHHBIMH pazioMaMH.

H3yueHne HEOTEKTOHMUYECKUX ABMXKEHHI M PE3yJbTaThl MHOTONIETHHX
MIOBTOPHBIX HUBEJIMPOBOK Ha PA/ie F€0MHAMUUYECKHX MOJMIOHOB YCTaHO-
BHJIH, YTO GOJIbLIMHCTBO MECTOPOXKAEHHH CBA3aHO C 30HAMH HapyILEHHI,
XapaKTEPHU3YIOIUXCS aHOMAIBHO BBICOKMMH 3HAYEHHAMH COBPEMEHHBIX
JBWKEHHH 3eMHO# noBepXxHocTH [CuopoB U ap., 1989]

Jlns hopMHpPOBaHHSA M COXpaHEHHs 3aiexeii Gornee BaxxHBIM GakTopom
ABJISETCS HE aMIUIMTY/a, a COBPEMEHHAs AKTHBHOCTb Pa3pbIBHBIX Hapy-
weHui. Tonpko B TMHAMHYECKH Hamnps KEHHBIX 30HAX Pa3jioMOB, MCIIbI-
ThIBAIOLIMX MOCTOAHHbBIE COTPACEHHS, NMOPOBI OCTAIOTCA B Pa3yIUIOTHEH-
HOM COCTOSIHHUM M 00€CTeUHBaIOT YCJIOBHA I MUrpauuu ¢umonnos. B To
ke Bpems Oosiee ApeBHHE W CTabWIbHbIE Pa3iOMbl, 3al€ueHHbIE MHHE-
palbHbLIMH HOBOOOPAa30BaHMAMH, MPEBPAILAIOTCS B 3KPaHbI, OrpaHHYH-
BaIOLIHE 3aJIEHH.

O npuypo4eHHOCTH MECTOPOXIEHHH YB K 30HaM pa3pbiBHBIX Hapy-
LIEHUH CBUAETENbCTBYIOT TaKXKE pe3yNbTaTbl H3YYEHUS TOC/IEACTBUIR
3emiieTpaceHni. OOLIEU3BECTHO, YTO B CEHCMHYECKH aKTHBHBIX PEFHOHAX
3eMJIETPACEHHS COTMPOBOXKAAIOTCA HedTe- U ra3ornposBiIEHHUIMH B BOAS-
HBIX KOJIOAUAX M OTKPBIThIX TPELIMHAX HA 3eMHOH MOBEPXHOCTH, a TAKOKe
AOCTaTOYHO PE3KUMH H3MEHEHHAMH NeOHTa HEPTH B CKBakuHaX. B psane
CllyyaeB ¢ NOJOOHBIMH TTyOHHHBIMH MPOLIECCAMH CBA3aHO OTKPBITHE, a
MOXeET ObITb M (opMHpOBaHHe, MecTopoxaeHuit YB. Tak, no JaHHbIM
M.H.CmupHoBoit, nocsie semnerpsacenuit 1909 u 1910 rr. 8 Kanudopuuu
Obu1a OTKpBITA TPYNMa HOBBIX MECTOPOXKAEHHIA, a MOC/Ie 3eMIETPSCEHHs
1970 r. B Jlarectane oTKpbITO JIUMHTPOBCKOE HEDTAHOE MECTOPOXKIECHHE.
Cnepyer OTMETHTB, YTO Ha 3EMIIETPACEHHS PearupyioT NpeHMYLIECTBEH-
HO CKB)KHHBI, PACIIONIOXEHHBIE B 30HAX Pa3pbIBHBIX HAPYLUCHHIA, TPHUEM
AEOMT 3THX CKBAXXHH B TEUEHHE HEKOTOPOTO BPEMEHH MOXET KaK YBEH-
YHMBATbCH, TAK U YMEHBLIATHCA.

MosxHO mpeaIoXKMTL cieaytollee, Haubosee JIOrHYHOE OOBACHEHHE
M3J1I0)KEHHBIX aKTOB. B 0OBIYHBIX NPHPOAHBIX YCIOBHAX GONBIUMHCTBO
30H I1yOMHHBIX TEKTOHHYECKHX HApYIIEHHH MOCTENEHHO 3aJIEUMBaETCs
MHHEpaJIbHBIMH HOBOOOPA30BaHHAMH, B Pe3yJIbTAaTe YEro MOJHOCTBIO HIH
YaCTHYHO HApYyLIAETCS CBA3Db 3ayieXeld ¢ rMyOMHHBIMH MAHTHIHBIMU 0Ya-
ramu HedrerazoobpazoBaHus. 3eMJIETPICEHHS MOTYT PeaHHMHPOBATh 30-
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Hbl Pa3/JOMOB, NMUTalOWMX 3aiexd. Cunbl pacTHKCHHA B HX TNpenenax
TIPUBOMIAT K OGHOBJIEHHIO CTapbIX M 3aJI0XKEHHIO HOBBIX TPEILMH, |TO CI1O-
coOCTBYET MOCTYIUICHHIO HOBBIX NMOpUMii ¥YB U HTOroBOMY YBENHUYEHHIO
nebuTa CKBOXKMH B NPHUpPA3OMHbIX 30Hax. B psame cnyuyaes, pa3BHBalo-
LIMecs TpH 3eMJIETPSCEHHH CHJIbI CXKaThs MOTyT Hao0OpOT MPUBECTH K
3aKPBITHIO TPELMH M OOLIEMY YXY/LIEHHIO EMKOCTHBIX CBOWCTB pe3ep-
ByapoB, T.€. K BpEMEHHOMY YMEHBILIEHHIO eOUTa CKBaXHH.

HecMoTpa Ha TMCKYCCHMOHHOCTb H3JIOXKEHHBIX MPEANONOKEHHH, MOX-
HO KOHCTAaTHPOBATb, YTO OrPOMHAS IHEPrUs 3e€MJIETPACEHHH Na€T TOT4OK
K OGHOBJIEHHIO W Pa3BUTHIO CETH ITyOMHHBIX pa3jioMOB W, TEM CaMbIM,
CrocoGCTBYET COBpPEMEHHBIM MpoueccaM (OpMHpoBaHHMA H TepeOpMH-
POBaHHUS MECTOPOXKIEHHUH.

B mocieaHue rojbl YCTaHOBJIEHO LUIMPOKOE pa3sBUTHE B OCaAOYHOM
yexie M BepxHeil yacTu QyHaamenTa 3anexeit YB sxunbHoro tuma. Ilo-
N0OHEIE 3aJIeXH MPUYPOYEHbl K BTOPHYHBIM TPELIWHOBATHIM, @ HHOTAA H
pa3npoG/eHHBIM pe3epByapaM, CGOpPMHUpOBAaBLIMMCS BAOJb 30H pa3jio-
MOB, pa3fe/IAIOIMX CMEXHble TEKTOHUYeCKHe 670kH. OHU XapaKTepH3y-
IOTCS 3HAYUTENTLHOMN MPOTAXKEHHOCTBIO, MAJIOH IUMPHHOH M OOBIUHO JIOKa-
NIU3YIOTCA HENOCPEACTBEHHO BOAN3M pasoMa Nubo Ha HeGOoNbLIOM pac-
CTOSHHH OT HEro, He MPEBBILIAIOILEM MepBble KuioMeTpsl. [To ocobento-
CTAM CTPOEHHS 3TH 3aJIeKH CYIIECTBEHHO OTJIMYAIOTCA OT OOBIYHbIX Il1a-
CTOBBIX 3a/exKeil aHTHKIMHATLHOTO THINA, a AHana3oH MX HedTerasoHoc-
HOCTM OXBaThIBaeT M0 BEPTHKAIH ropasfo 6onbLIMK HHTEPBaN pa3pesa u
BKJIIOYAET HECKOJIBKO CMEXHBIX M1acToB. JIocTaTo4yHO Onu3kas aHaIorHs
MEX/IY KHIbHBIMM DYIAHBIMH TENaMH W MPUPA3IOMHBIMU 30HAMU HedTe-
ra3oo6pa3oBaHus MO3BOJIAET YTBEPXKIATh, YTO BCE MPUYPOUCHHBIE K HUM
noJie3Hble UCKONaeMble UMEIOT ITyOHHHbIN FeHE3HUC. '

K npoueccam HOpMHUPOBaHHS XKUIIBHBIX 3aJIEXeH CIefyeT TaKKe OTHe-
CTH Y NPOSABJIEHHS IPA3EBOTO BYJKAHH3Ma, IPOMCXOASLINE B AHHAMHYECKH
aKTHBHBIX PETHMOHAX B pe3yJbTaTe HaKOMIeHHs riyOuHHbIX YB B npupas-
JIOMHBIX 30HAX, CJIOKEHHBIX MJIACTUYHBIMM TJIMHUCTBHIMHM noponamu. 3a-
TMOJIHEHHE ra3oM M He(PThIO TaKMUX TPELLMHOBATBIX MIHHHCTBIX pe3epByapoB
OrpaHH4eHHOH EeMKOCTH NPOUCXOJHUT BO BPEMEHH KpaiiHe HepaBHOMEpPHO,
4TO ¥ 00YyCNaBIMBaET MHOTOKPAaTHOE W3BEP)KEHHE IPA3EBbLIX BYJIKaHOB 4e-
pe3 camble pasHble POMEXYTKH BpeMeHH [["aBpHiios U ap., 2000].

Ha 3eMHO# MOBEPXHOCTH BBISBJIEH €1lE P CTPYKTYP, KpaiiHe MHTEpeC-
HBIX B OTHOMIEHHH WX reHe3uca W BO3MOXHOH HeTerasoHOCHOCTH. Peub
uaeT o6 actpobiemax, NpeACcTaBIAOLMX COO0M KpyMHble KpaTephbl Ha Mo-
BEPXHOCTH 3€MJIH, BBHIMOJHEHHbIE TPEIMHOBATHIMU Pa3apOOIEHHbIMH T10-
pOaMH OCaJO4HOro Yexia U gyHnaMenTa. BoabIIMHCTBO MCciieaoBaTeNeH
CUMTAET, YTO (OPMHPOBAHHE ITHX CTPYKTYpP CBS3aHO C MaJEHWEM H B3pbl-
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BOM KpYITHBIX MeTeOpUTOB. OHAKO BBIACHHUIIOCH, YTO acTpoOIEeMBbl pacro-
JIOXKEHBI HE XAaOTHYECKH, a NIPHypPOYEHBl K JIMHEHHBIM MOSCaM MPOTSLKEH-
HOCTBIO B THICAYH KHJIOMETPOB H, BHIMMO, CBS3aHbl C PErHOHAIbHBIMH
paznoMaMmu. OTClOAa BO3HMIJIA HOBash TOYKa 3PEHHs, COrJIACHO KOTOPOM
OHH PaccMaTpUBAIOTCS KaK 3€MHbI€ CTPYKTYPbl, CPOPMHPOBAHHbIE B3pPbI-
BaMM FOBEHWJIbHBIX Ta3oB, MOCTYIHBLIMX B MPUIIOBEPXHOCHBIE CJIOH JIHTO-
ctepnl Mo pazinoMaM U3 3eMHbIX Heap [[leckog, 1992].

ActpobneMsl Haubosee MOMHO u3y4eHb! Ha Tepputopuu CIIA u Ka-
HaJbl, TA€ HEKOTOPbIE M3 HHX SIBJISIOTCSA MPOMBILUIEHHO-He(TEra30HOC-
HbIMU. Tak, actpobinema Pen-Yunr-Kpuk B wrare CesepHas /lakoTta uMme-
eT anameTp 9 kM. Ee neHTpanbHas yacTh OC/I0XHEHa MOJHATHEM, OKaiM-
J5I€MBIM HECKOJIbKUMH KOJBLEBbIMUM BaJlaMH M Xkejao0amMu aMIUTUTYAOH
100-300 M. [TpomblneHHas HeQTEHOCHOCTD CBSi3aHa ¢ OpeKYMpPOBaHHbI-
MM OcaZIkaMH kapOoHa, M3 KOTOpBIX B 12 ckBa)kMHax MoOny4eHsl MPUTOKH
nedH aeburom 10 119 m'/c.

Actpobnema Hplomopt B TOM ke wiTaTte MMeeT (OpMY AENPECCHH
OHaMETPOM 3,2 KM M OKaWMJISETCS KOJIbLIEBBIM BAJIOM, CII03KEHHBIM MOPO-
naMH flokeMOpust U kemOpHs-opaoBUKa. M3 Kopb! BbIBETpUBaHHUs (yHMa-
MEHTA, MPEeACTaBICHHON CHABHOTPEIMHOBAaTHIMH KaBEPHO3HBIMH T'paHH-
TaMH H CTAHUAMH, B JIBYX CKBAXHHAX MOMY4eHb! ¢oHTaHbl HedTH HEOU-
TOM 633 1 2432 m'/c.

OnHako Haunbosee CEHCALMOHHBI JaHHble OypeHus ckBaxHH Ha Cajlb-
AHCKOM acTpobJieme, pacnonoxeHHoH Ha banTtuiickom wure B 240 kM ce-
Bepo-3anaaHee CTokronsMa. JlnaMeTp CTpyKTYpBI OKOJO 45 KM, B ee npe-
Jefax NpakTHYECKH HET OCafOuHbIX 00pa3oBaHHMH, a Ha MOBEPXHOCTH H3-
BECTHB! He()TENpPOSBIICHHUA.

[lepBas ckpaxkuna 1-I'pusbepr npobypeHa B LeHTpe acTpoOnemsl Le-
JMKOM B JOKeMOpHWiCKUX rpaHuTax M ponepurax. [lo Bcemy ee paspesy,
HauMHas C MOBEPXHOCTH, ObUIH 3aperHCTPUPOBAHbI MPOABJIEHHS METaHa.
H3-3a TeXHMYECKHMX OC/IOKHEHHH CKBaXHHA OCTaHOBJEHA Ha INiyOHHe
6710 M. Ilpu ee onpoboBaHHMH B OTKPBITOM CTBOJIE YAANOCH MOJNYYUTh
15 M’ nedpru. Ilpupona Toit HeTH ocnapuBanach, TIOCKO/BbKY BO3HHKJIO
NpPEAMNOJOKEHHE, YTO OHa MorJia ObITh 3aKayeHa B CKBaXHHY NpH Oype-
HuU. Bropas ckBaxuHa rimy6uHoi 2700 M Ha kpato actpoGiieMsl Gblia
npoOypeHa TOJIBKO Ha BOJE, YTO MCKIIIOYAET MOMaJaHHE B Hee JIOOBIX
TEXHOreHHbIX npuMecei. IIpu ee ucnbiTaHun Habmoxancs NpUToK HedhTH
M 3aTeM JUIHTENLHOE BPEMS B YCThE CKBaXKHHBI OTMeuvancs cialblii mepe-
B Hedtu ¢ ry6unbl okosno 2000 m.

Takum obpa3om, Ha CanbsaHCKOH acTpoOneMe BrepBble MNONydYeHa
HedTb ¢ GonbLOi FTyOHHBI OT MOBEPXHOCTH (PyHAAMEHTa KpUCTaIHYe-
CKOro LIMTa MpH OTCYTCTBUM B 3TOM palOHE OCAaJOYHBIX 0Opa3oBaHMii.
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ITH JaHHBIE, BUOUMO, MNpeACTaBAAOT OJHO H3 Haubonee HEOIIPOBEPKH-
MBIX J0Ka3aTC/IbCTB Fﬂy6HHHOFO reHe3Huca He(t)TPl H rasa.

HedrerazonocHocTs nopoa pynaamenra

K HacToslieMy BpeMEHH HaKOIUIEHb MHOTOYMCIEHHbIE (haKTHUECKHE
JaHHblE, NOATBEPXKIAIOIIME TTPOMBILIIEHHYIO HE(PTEra3oHOCHOCTb NMOPOA
dysnamenTa. OnuH U3 Haubosee MOMHBIX 0630pOB, MOCBALIEHHBIX ITOH
npo6ieme, cocrasneH B.A Kpatoukuneim B 1984 r. [Kpatowikuh, 1984].
B HeM npHBejieHO onucaHue 267 ckorieHui YB, BbisBneHHbX B QyH/a-
MEHTE pasNIMYHBIX paiioHOB MHpa. M3BECTHO, YTO reHesuc MoJOOHBIX Me-
CTOPOXIECHHUH SBISETCS NPEAMETOM MOCTOSHHBIX AMCKYCCHH MEXLy CTO-
POHHHMKAMH OpraHW4ecKod M HEOPraHUYECKOW TEOpHH MPOHCXOMIAEHHS
He¢tH. [lepBbie HanuuMe cKomyieHWH YB B KpUCTaIMYECKUX NOpoAax
06BIYHO OOBACHAIOT MX MHrpauMeil W3 MpUIEralomMX K MOBEPXHOCTH
dyHnamenTa HeTEMAaTEPHHCKMX TOMII OCAJOYHOrO Yexsia. Bropsie mo-
JIAraloT, YTO BCE HedTerasonposiBieHUs B BEPXHHX IOPHU30OHTAX 3EMHOM
KOpBI, B TOM uMciie ¥ B GyHAaMeHTe, 00yClIoBIeHbI ocTyieneM YB o
pa3ioMaM M3 DyGMHHBIX MaHTHAHBIX ouaroB. IlosTomy 3anexu YB B
Tonue GpyHIaAMEHTa pacCCMaTPUBAIOTCA HMH KaK OJHO W3 BaXKHBIX JI0Ka3a-
TeNbCTB 3TOM TeopHH. [lepcneKTHBHBIMHU JUIA MOUCKOB 3aJIEXKeH CHUTAIOT-
s KaK BEpPXHAS KpOBENbHAs YacTh MOPoA (yHAAMEHTa, Tak U ero Gonee
ryGOKHe pa3yIUIOTHEHHbIE HHTEpBaJIbl pa3pe3a, obnajaiowme 10cTaToy-
HBIMH €MKOCTHBIMH CBOHCTBAMH.

BhIXO/1bl FOPIOYHX ra30B Ha AHEBHYIO MOBEPXHOCTDH B MOA3EMHBIX Bbl-
paboTkax M pyJHHMKax W3jaBHa M3BecTHbl Ha Kananckom, bantuiickom,
VKPaHHCKOM M [PYTHX KPHCTA/LUIHYECKHX IIMTAX MiaTGOopMeHHbIX 00-
nacreit. B Typuun Ha noGepexxbe 3anuBa AHTanbd, BOMM3M ¢. XHpaiu
MMeeTcs BBIXOJ MPHUPOJHOrO rasa, MyiamMs KOTOPOro roput yxke Gonee
2500 net. O6 3TOM CBUAETENLCTBYIOT APEBHHE 3aMHUCH H COXPaHHBIUMICS
pAOOM C MPHPOAHBIM (HaKEIOM XpaM OrHEMOKIOHHUKOB MPUMEPHO TOro
e Bospacta [Kpatomkus, 1984].

HedrerasonocHocTb nopoj GyHAAMEHTa, NEPEKPBITHIX IUIAILOM OCa0Y-
HBIX OTJIOXKEHHH, Yallle BCero MPHypPOUEHa K UX KPOBEJIbHOM. YaCTH, K TaK Ha-
3bIBAEMO# KOpE BBIBETPUBAaHHS. MOLIHOCTb 3TOH 30HBI Pa3BUTHS BTOPUUHBIX
pe3epByapoB o6bI4HO He npesbiaeT 10-15 M, x0T uHoraa u gocturaer 50—
80 M. 3anexH KOpbl BHIBETPUBAHHA OTHOCATCA K MACCHBHOMY, JIMTOJIOTHYE-
CKM 3KpaHUPOBaHHOMY THITy H HMEIOT CIIOXHbIE, HEMpPeACKka3yeMble KOHTY-
phl. VX KO/UIEKTOpPbI XapaKTEPH3YIOTCA BBICOKOH HEOAHOPOAHOCTBIO, PE3KOH
HM3MEHYHBOCTBIO MO IUIOLAM U BEPTHKAIBHOMY pa3pesy.
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Haubonee TunuuHas rpynna MecTOPOXKAEHHH B KOpe BbIBETPUBaHHUA
dyHaaMeHTa oTKpeiTa B LeHTpanbHoM Texace CIIA. 3nece nokeM6puii-
ckuH QyHnameHT 3aneraer Ha He6Gonbiuoi riay6une 500-800 M u B ero
MOBEPXHOCTH BBIAENAETCS IIMPOKas MOJIOCAa IPOJMPOBAHHBIX OCTAHLIOB
seicoTol 30-170 M. Ha ckioHax ocTaHLIOB BBIKJIMHHBAIOTCA OTJIOXKEHHS
keMOpHs M OpPHOBHKA, a CBEPXY ITH TOJIIH U BEPLINHbI OCTAHLIOB HECO-
rJ1acHO MEPEKpPbIBAIOTCA €AWHBIM KOMIUIEKCOM TEHCHJIbBAHCKOM CBHTHI.
[Moponsl ¢yHIaMeHTa MPeACTaBleHbl CHIBHO TPEUIMHOBATHIMH TUIOTHbI-
mMH kBapuuTamu. IlpoaykTHBHA KOpa BBIBETPHBAHHMS KBapUMTOB, 3aJie-
raroUIMX HENOCPEACTBEHHO MO/ NMOBEPXHOCTBIO PErHOHANBHOrO MpeNeH-
CHJIBBAHCKOI'O HECOTJIacus.

Iepsoe mectopoxxaenre Opd oTkpbito ewie B 1933 r u kK Havany
1952 r. obuias noberya HehTH U3 MOpPoOR d)ylmamem'a no 16 npoxyxrus-
HBIM CKBaKHHAM COCTaBMNIa 31ech okono 200 Tsic. M°. Beero ke B Llen-
TpajbHOM Texace BbISABAEHB! A€BAThH MOAOOHBIX MECTOPOXKIECHHI, HA KO-
TOpBIX HeTeHOCHBbI 6onee 50 CKBaXkHH.

JBa HedTaHbIX MecTopoxkaeHHs Benecyansi — Jla [ac u Mapa ycranosne-
Hbl B U3BEPXKEHHBIX U METaMOP(HUECKUX NMOPOJax KOpbl BLIBETPHBAHHS (yH-
JameHTa Ha riybuHe okosno 3000 m. 3xeck npoaykTHBHbI Gosee 40 CKBaXHH,
cpenHss 106bIua M3 KOTOpbIX B 50-X rofax coctarisuia 430-600 m/c.

Ha cesepnom Gopry JIHenpoBcko-JIoHeLkoH BNafnHbI B KOPE BBIBET-
puBaHHUs (QyHIaMeHTa W mopoaax kapGoHa, Ha rny6uHe 3-3,5 KM OTKpbI-
Tbl 16 HEQTAHBIX M ra30BBIX MECTOPOXKAECHUH, HAHOOJIEE U3BECTHBIMU M3
koTopbIX ABnstoTca XyxpuHckoe, KOnbesckoe n UepHetuntckoe. Bee 3a-
JIEXH MPOTATHBAKOTCSA BAOJIbL GOPTOBOrO pasjioMa M MPUYpOYEHBI K I0JI0-
ce TeppUTOpUM AnHHOH 250 u wmpuHol 30-35 kM. 3anackl BbISBIEHHBIX
ckorieHuid YB 1o cocrosnuio Ha 1.1.1993 r. cocTaBnsnu no kaTeropuu
B+C, — 37, a kareropuu C,+C; — 223 MJIH. T YCIIOBHOTO TOTIHMBA.

I'pynna reonoros, sosrnasnsemas M.HM.Yebanenko u B.A.Kparouiku-
HBIM, 3a paboTy "OTKpbITHE NMPHHUMMHAILHO HOBOrO OOBEKTA MOUCKOB
MECTOPOX<IeHHH HETH M rasa Kak UCTOUHHKA PAaCLUMPEHHS TOIUIMBHO-
SHepreTHueckoi 6asel Ykpauusl" B 1992 r. ynocroenst 'ocynapcTBeHHoi
NpeMUH YKpauHbl B 0011aCTH HAYKH M TEXHUKH. TakuM o6pa3oM, BriepBbie
Ha rocy1apCTBEHHOM YPOBHE ObIJIH MPH3HAHBI M TTOJOMXHTENBLHO OLIEHEHBI
pe3y/nbTaThl HAYYHOM U MPAKTH4ECKOH NEATENBHOCTH CTOPOHHHUKOB HEOp-
raHH4eCKOro MPOUCXOKAEHHA HedTH.

B uenom, npomeiiinenHble 3anexu YB B nopoaax KpucTaJsiIM4ecKoro
¢bynnamenta, nomumo CILA, BeHecyansl u YkpauHsl, SkCIUTyaTHpYyIOTCS
taioke B Kanane, JIusum, Erunre u psge npyrux crpan.

B pesyneraTte HOBO#H reosioruueckoit MHGOPMaLMHK CYLIECTBEHHO W3-
MEHMJIMCH TIpEeXHHUE TpeAcTaBleHus o QyHOaMeHTe KaKk O MOHOJIMTHOM
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HenpoHuuaemoit Tomue. Hannuue B ero paspese pa3yruiOTHEHHbIX HH-
TEPBAJIOB U CBSI3@HHBIX C HUMH TPELUMWHOBATHIX pe3epByapoB yCTaHOBJIE-
HO IO JaHHBIM MHOTHX FIIyOOKHX U CBEPXITTYOOKHX CKBAaXKHH.

Tonpko B Tatapuu 3akonueHo OypeHue Gosiee 10 ckBaXHMH, BCKPbIB-
KX (yHIAMEHT Ha INyOHHY OT HECKOJbKHX coTeH jgo 3250 M. B kpu-
CTaJUIMYECKOH TOJNILE BBIABAEHO U OriouMckoBaHo Oosiee 80 oOBexTOB C
TPEIMHOBATBIM THIIOM KoslekTopoB. B 10 w3 Hux, no ceeaeHusM
A .b.bnu3eeBa, noylyuyeHbl IPUTOKH MJ1aCTOBOM )KHIKOCTH, OOBIMHO Npea-
cTaBysiolMe cobol paccosibl, coaepxallue renvii 1 YB nedrsiHoro psaa.
B ckBaxxune 2000- MHHHHGaeBcKou nputok ¢uronaa u3 uHreppana 4457—
5005 M coctasmn 81 m’/c.

B Konbckoii cBepxrinybokoii ckpaxuHe Ha riny6une 4500-9200 M B
TPEIMHHBIX MOPOAAX MPOTEPO30HCKOro U apxeiickoro Bo3zpacra obHapy-
JKE€HbI XJIOPHIHBIE BOJbI, COEPIKaLMe PEIKHUE 3JIEMEHTBI, -a TaKKe BOAO-
PO, TeJIUH, YITIEKUCIIOTY H METaH C MPUMECHIO TAKENbIX YB.

Ha IOxHo-BbeTHamckoM wwenbde OTKpLITO KpynHeiilee B MUpe Me-
cropoxaenue beneii Turp B nopoaax ¢ynmamenra. IloBepxHOCTb LEH-
TpaJIbHOro, Haubosee NMPUNOOHATOrO W NPOAYKTHMBHOro 6JioKa mpocie-
JKuBaeTcd Ha rnybune oxono 3000 M. 3aecs rogoBas Ao6biua npuﬁnmxa-
ercs K 10 MJIH. T, Ie6UT HEKOTOPBIX CKBaXKMH docTuraer 2000 M*/c, a oa-
HOHM M3 HUX (yHIaMeHT npoiiaeH Ha ry6uHy 1600 M 1 BeCh BCKPbITHIi
paspe3 okaszaJjica HacbilleH HedThio [Apewes u ap., 1997]. CosepiueHHo
OUYEBM/IHO, YTO MONYYEHHE MOAOOHBIX MPHUTOKOB M3 TPELUMHHBIX pe3ep-
BYapoB, 3QJIEralolMX Ha ThICAYH METPOB HIDXKE MOBEPXHOCTH QyHAAMEH-
Ta, SABJISETCA €LUE OJJHHUM HEOINpPOBEPKHUMbBIM 0KA3aTENbCTBOM I1yOHHHO-
ro reHe3uca HepTAHbIX 3aIexKei.

3aBepluas paccMoTpeHHe HedrerasonposBieHHit B nopoaax (yH-
JaME€HTa, OTMETHM, YTO OHH MHOIOUYMCIIEHHBl U YCTaHOBJIEHbI B pa3HO-
06pa3HbIX reoJIOrHYECKUX YCTOBUAX — OT OTKPLITHIX BbIX0A0B YB ra-
30B HA TNOBEPXHOCTH JPEBHHUX IUHTOB, A0 THAPOTEPM OKEAHHUYCKHUX
pudTOB, KOpPb! BLIBETPHBAHHS U INTyOHHHBIX 30H Pa3yrUIOTHEHHS B MO-
ponax ¢ynaamenta. Bo muorux ciyuasx 3anexu YB-B ¢yHaamenTte
ABJIAIOTCA HWXXKHHMH NMPOAYKTHUBHBIMM FOPH30HTaMH MHOrOIMIACTOBBIX
MECTOPOXKIAECHUH.

DakTHyeCKHE MaTepuabl Mo HedTera3oHachlLEHHOCTH pas3yIiioT-
HEHHBIX MHTEPBAJIOB KPUCTALIMYECKOH TonM (yHAAMEHTa HACTOJBbKO
HEOCIMOPHMEI, YTO OMNPaBAbIBAIOT BO3POCIUHII MHTEpEC K MOUCKAM B HHX
NpOMbILLIEHHBIX CKOMIEHHH YB. OrkpbiTHe MogoOHBIX 3aiexei CTaHo-
BUTCS BINOJIHE peaJIbHOM 3ajauei, a UX posib B JajbHEHILEM MPUPOCTE 3a-
NacoB MO Mepe MCTOLLEHHUSA TPAAMLIMOHHBIX OOBEKTOB B OCa/IOUHOM YeX-
Jie, HECOMHEHHO, OyIeT BO3pacTaTs.
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BTropuunslii Xxapakrep pasanunsix BuAoB YB ckonienmii

3a IMTENbHYIO TEOSIOrMYECKYIO UCTOPHIO Pa3BUTHMS Halieil MIaHeThl
Aera3’alus 3€MHBIX HEJp MPHBOAWIA K GECUMCIIEHHBIM NPOpbIBaM FTyGHH-
HbIX (IIOMIIOB B 3eMHYIO KOpy. B HacTosuiee Bpems ciieapl MOAOOHBIX
npoLeccoB GUKCHPYIOTCS B NOpoAax (hyHIAMEHTa U OCAJOYHOrO YexJia B
BH/IE CaMbIX Pa3HOOOPA3HbIX BKJIIOUEHHH — OT TOHYAHIIMX GUTYMHHO3HBIX
HAJIETOB Ha NMOBEPXHOCTAX HAIUIACTOBAHMS MOPOJ 0 KPYMHEHMIUMX CKOI-
NeHuH TKENbIX HedTeld, GUTYMOB, rOpIOUMX ClaHUeB U razornapatos. [To
BCEH BEPOATHOCTH, CyIECTBEHHAs GHTYMHUHO3HOCTb FTMHHMCTBIX TOJILI, OT-
HOCHMBIX K DPaspslly THIHYHBIX He()TEMaTEePHHCKMX CBHT, He sBISETCS
MEPBUYHON M He CBsi3aHa ¢ Qoccumsalieli oGMIbHBIX OPraHHYECKHX OC-
TATKOB, 3aXOPOHEHHBIX BMeCTe ¢ ocajkamu. [yGunuble dumonnsl, conep-
Kallue He(pTeOUTYMBI, MOTYT NOAHUMATHLCA 10 HAa 6ACCEHHOB M HACHILLATD
eine GopMHpYIOLIMECS W HEYIUIOTHEHHBIE OCAfKH HA CTAAMM HX paHHero
AuareHesa, M60 BHEAPATHCA B yxke CHOPMHPOBABLIMECS TOJMIIM M HAChI-
LIAaTh TOHKOTLIMTYATbIE Pa3HOCTH MOPOJ MO CHCTEMAaM TPELUMH H MEXCIOM-
KOBbIM MpOCTpaHCTBaM. BUIMMO Tak, 3a cuer paccniaHleBaHus OOBIYHbIX
TJIMH, X THAPOTeHM3ALMH M HacbllueHus HedTeGuTyMaMn dopMmupyercs
OCHOBHas Macca YepHbIX OHTYMHHO3HBIX CaHLIEB.

buTyMOUzBI B TOPHBIX MOPOIaX OGBIYHO 3aHMMAIOT HOPBI, KaBEpHBI,
TPELIMHBL M MEXKPHCTAIHYECKOE NIPOCTPAHCTBO, YTO CBHIETENBCTBYET O
BTOPDHYHOM XapakTepe OWTYMHHO3HOCTH. B ckBaxune 123-Ocramko-
BHUCKOH [punsrckodt Bnaguubl GyHRaMeHT BCKPHIT B UHTepBane 3288
4304 M. 3nech HauGONbLIAS KOHLIEHTPALMA GHTYMHHO3HOTO BELECTBA OT-
Me4aeTCa B 30HaX ApoOiieHHs M nepeceueHus TpeiuH. CieqoBaTenbHO
9TH GHTYMOM/IbI ABNAIOTCS MUIPALMOHHBIMH M BTOPHYHBIMHU 110 OTHOLLE-
HHIO K BMELIAIOWMM nopojiaM. OTMevaeTcs Takke MX SIBHOE CXOACTBO C
He(TbIO0 60/lee BBICOKHX FOPH30HTOB OCaJOYHOTO YeXJa 3TOro MeCTOpo-
XKICHUS, UTO JIMUIHUHA pa3 CBUAETENLCTBYET O MPOLECCAX BEPTHKAIbHOM
MUrpaunu ray6unneix VB [Cunopos u ap., 1989]. :

Kpynneiimme B Mupe ckomieHus Tsxenol BA3Koi He(TH C YAENbHBIM
Becom okono 1 r/em’ OTKpEITHI B CeBepHOii AMepHKke B paiioHe pek ArtaGa-
cka 1 OpHHOKO, IZie X PHMEPHBIE 3aNachl OLEHEHDL, COOTBETCTBEHHO, B
150 1 450 mapxa. T. Ha mectoposknennn Arabacka ruraHTckas 3ajiexb
3aneraeT Ha HeGONBLIOH ITyGMHE M MpHypoyeHa K MOAOUIBE AENHTOBBIX
OTJIOXKEHHH MEJIOBOIO BO3PAcTa, HECOIJIACHO MEPEKPbIBAIOLIMX MAIOMOIII-
HBIE NATE030HCKHE FOPH3OHTBI Ha cKiloHe KaHanckoro mura (puc. 2).

Hedtb obnanaer crons Bbicoko# Bs3kOCTBIO, UTO B NOBEPXHOCTHBIX
YCIOBHAX MPHUHUMAET MacToobpasHelif o6nuk. OQHAKO, HECMOTpPA Ha 3Ha-
HHMTEJILHYIO TUIOTHOCTD M BA3KOCTb, OHA ABJIAETCA COBEPIUIEHHO HOPMAJIb-
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Arabacka

500 ~
JleAHNKOBBIE OT/IOKEHHA

250 + H HepacHJIeHeHHbIN Mea

0 -
-250
-500

Cxnon
Kaunaackoro
WHTA

-750 1

Puc.2. Teonoruueckuii mpoduns uepes MectopoxaeHue Atabacka (o [ba-
KHpOB H 1p., 1971])

1 — nokeMOpuiicknii GyHIaMEHT; 2 — PErHOHAILHOE HECOrNacHe B TMOAOLIBE HIDKHE-
MEJIOBBIX OTJIOKEHUI, 3 — HaJHECOTIacHas 3aJIEXKh TKENON HETH.

HbeiM YB ¢ionaoM H He HeceT NPHU3HaKOB OKHUCIICHUS W BbIBETPUBAHHA.
CoBeplIEHHO HEBO3MOXHO NPEACTABHTh, YTO MOAOCHBIE 3a1€XKH MOIIH
cOpMHPOBAThCA B Pe3yNbTaTe Kakoi-nubo natepaibHOi MUrpauun Heg-
TH, TOCKOJIbKY B HM3KOTEMIEpATYPHBIX YC/IOBHSAX MOPOA OCaA04HOro
yexJla OHa MIHOBEHHO 3aKymopwia Obi JitoOble pe3epsyapbl. B cBssu ¢
5THUM, o6pa3oBaHHe CKOTUIEHHH TsDkenod HeTH B BEepXHEH uacTH oca-
JIOYHOTO YeXJ1a MOXKET GbITh CBA3aHO TONBKO C BEPTHKAILHOW MUrpaumei
BBLICOKOTEMIIEPATYPHBIX HE(TAHBIX QIIIOUIOB 110 30HaM pa3iOMOB M3 IJ1y-
OHHHBIX MAHTHHHBIX HCTOYHHKOB.

Bo MHOrMX paiioHaX MHpa W3BECTHbI KpyNHEWIUHEe MPOMbILIIECHHBIE
MECTOPOXAEHHS OUTYMOB W rOpIOYMX cliaHueB. B ueHTpanbHOM 4acTH
AJIJaHCKOTO LIMTa HeTAHbIE GHTYMbl YCTaHOBJIEHbI B MOPOJAX apxeii-
CKOro QyHaaMeHTa, Ha He NyGOKOBpE3aHHBIX NOJMMH pek AJilaHa H
Tumrtona. Kak nokasanu A.H.Tepewenko u A.H.Yrpiomos 31 6uTyMmBbI
NpUypoYeHbl K 30HaM OMOJIOXKEHHBIX Pa3JIOMOB H pacrnojiararoTcs Bjase-
K€ OT BBLIXOZIOB OCAJIOYHBIX MOPOJ, YTO, HECOMHEHHO, MOATBEPXKAACT HX
rJ1yOUHHBIH FreHe3nc.

B nocneanue roasl NoSBUIKCH HOBLIE MaTepHalibl, CBUACTE/ILCTBYIO-
1mMe 06 MHTEHCHBHOMN pasrpy3ke pa3/Id4HbIX ra3oB B aKBaATOPHH OKEAHOB.
3HauMTeNLHO BO3POC/A pa3spelialollas crnocoOHOCTh CEHCMHUYECKHX Me-
tonoB. Ha ceiicMHueckux pa3pe3ax B BOAHOW Cpele CTajk BbIACIATHCA
cBoeo6pa3Hble CTPYKTYPhI, TOXOXHE Ha BEPTHKaJIbHbie dakesbl My3bIpb-
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KOB rasa, MOoJHUMAalOLHECs BBEPX OT MOBEPXHOCTH JIHA HAa HECKOJIBKO CO-
TeH MeTpoB. KpoMe Toro, B BEpXHHX CIOAX OCaJKOB JHA OKeaHa BblJC/s-
FOTCS TOJILIM, HACBHILEHHBIE Ta30rHAPATaMH, 3aJIeXH KOTOPhIX GOPMHpY-
J0TCA B €/1a00 KOHCOJNUJIUPOBAHHBIX MPUIOHHBIX CJIOAX H MPEACTABIIAIOT
co00#l CKOMIEHHs KPHCTALIOB JbJa, Pa3pbIXJIEHHAas pEIUETKa KOTOPBIX
3amfojIHeHa MoJieKylaMH rasa. Pecypchl rasoruapatoB OrpoMHbI H Ha
OJMH-Ba MOPSAAKA NPEBbILIAIOT BCE OTKPHITHIE M NOTEHLHAJIbHBIE 3aMachl
nedTH u rasa [Banses, 1999].

B uenoM, Bce mepevyncjieHHbIe BHABI ckomieHHil YB, Bkiaroualo-
mMe 3ajexu HedTH, raza, GHTYMOB, TOPIOYHX CJAHNEB H ra3’oraapa-
TOB, c()OPMHPOBAIHCDH 32 CHeT rIyOHHHBIX, 20HOTreHHBIX (JII0HI0B.

B BepXHUX rOpPM30HTaX 3eMHOH KOPbI 3a1€PXKMBAETCS M KOHCEPBUPYETCS
TONBKO HE3HAYMTESIbHAsA YacTb 3TUX noaHuMaromxcs ¢mounos. Ilo nax-
ubiM b.M.BansieBa OCHOBHas MX 4acTb MPOXOOUT YEPe3 BEPXHIOIO 000I0UKY
3eMHOH Kopbl M cOpackiBaercs B arMocdepy M ruapocdepy, a GpopmupoBsa-
HHE BCEX BUJOB MecTopoxkaeHuit YB npencrasnser coboit b nobouHoe
SBJIEHHE B OO1LEM NPOLIECCE YITIEBOAOPOAHOI Aerasaliy 3eMiH.

Byakann4eckne npouecchl

Ha 3emne Boiseneno cebitie 800 AeHCTBYIOLUHX BYJIKAHOB, €KETOJHO
MOCTaBAAIOMX 3—6 MIpA.T u3Bepraemoro BewiecTsa. Ha 3emHO# mo-
BEPXHOCTH BYJIKAHMYECKHE MOPOZbI MOCTYNAOT B KPYrOBOPOT I€0JIOrH-
YeCKHX MPOLECCOB, MPETEPNeBaoT rayOOKNe H3MEHEHHS M CIY)KAaT TeM
MCXOZIHbIM MaTepHaJIoM, fepepaboTka KOTOPOro NMpHBOAMT K oOpa3oBa-
HUIO Pa3JIMYHbIX FOPHBIX MOPOJ, CAralolUX 3€MHYIO Kopy. BynkaHuue-
CKHe ra3bl COCTaBJAIOT 0KoJo 1% OT Beca BCeX H3BEPXKEHHBIX MOPOI H
Cpeay HUX MOYTH BCErAa NPUCYTCTBYIOT Y B KOMIIOHEHTHI.

HHTepecHeiiliee OTKPbITHE NMOCNEAHMX JIET CBA3AHO C yCTAHOBJICHHEM
¢akTa 06pa3oBaHHs B BYJIKAHHUECKOM MPOLIECCE CAOXKHbBIX OPraHNYECKUX
COEIMHEHMH, COIEpXKALLMXCA B MEMIe U LJIaKaX, BbINafalolMX Ha CKIIo-
Hax W y MOJAHOXbs ByikaHOB. Ha ollHOM KBaapaTHOM MeTpe MOBEPXHOCTH
BONM3M ByJNKaHa HHOIJa HaKar/MBaeTCs no 20 kr nenna, a obwuH ero
06beM cocTaBiseT MHOTHE MiH. M”. [Tpu u3BepxxeHuH ByikaHa TonGauuk
Ha Kamuatke B 1975-76 r.r. pacyeTHas Macca nojo6HOro U3Bep>KEHHOro
OB cocTtasuina 2,5 MIH.T

AHanu3 CTepUIbHO YKMCTBIX Mpo6 merya mokasan, YTo OHH COCTOAT
M3 MHOFOKOMITOHEHTHOM CMECH CJIOXKHBIX OPraHHYECKHX COEAHHEHHH, B
TOM YHCJIe AMHHOKHCJIOT W ApYrux oOpa30oBaHHii, COCTaBJIAIOIMX BaX-
HeHLIYIO YacTb XUBBIX opranu3moB [Mapxuuun, 1985]. B atux npoayk-
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TaX BYJIKAHWYECKHX H3BEPKECHHH HMMEIOTCA BCE LIECTh XMMHYECKHX
anementoB (H, C, O, N, P, S), paznuunbie KOMOHMHaUUH KOTOpPBIX CO-
CTaBJIAIOT KJIETKH PaCTEHHUH U )KMBOTHBIX. T€M caMbIM COBEPILIEHHO O[-
HO3HAYHO JI0Ka3aHO, YTO BYJKAHHYECKHMH NPOLECCAMH CHHTE3HpY-
ercsl aOHOreHHOEe OpPraHHYecKoe BellecTBO, NPAKTHYECKH He OTJIH-
yalouieecs M0 XMMHUECKOMY COCTABY OT OOBLIYHOIO OPraHHYecKOro
BemecTBa GHOreHHoi nmpupoxanl. BynkaHsl nMpeacTaBasoT cobol ru-
raHTCKHE TMPUPOJAHBIE PEaKTOpbl, i€ B OFPOMHBIX MacluTtadax BOCHpO-
H3BOJATCSA YCJIOBUA NabOpaTOPHBIX 3KCMEPUMEHTOB 10 CHHTE3y abuo-
FeHHOTO OpPraHHYeCKOro BELUECTBA, HE OTIMYAIOLLErocs OT OpraHuue-
CKOr'o BELIECTBA NMPOAYKTOB Ouocdepsi.

Bo3MoxHO, 4TO ecnu Obl MOAOOHBIE CEHCAMOHHbIE (PaKkThl ObUIM M3-
BECTHBI O cepeauHbl XX CTONeTHs, OHH MOIJIM OBl NPeJOTBPATUTh BO3-
HUKHOBEHHE OpPraHMYecKoi TEOpHH HedTerazoobpazoBaHus. OTH JaHHbIE
MO3BOJISIIOT COBEPLUEHHO MO-HOBOMY OMNPENENATh UCTOYHHUK HMCXOAHOIO
Marepuana Juis oOpazoBaHus ckoruleHud YB u caenarts BbIGOp B Mosb3y
rTyOuHHOM npupoabl HedTaHbIX YB.

Haxomnenue abnorennsix YB Ha paHHHX 3Tanax passuTHA 3€MIIH, BH-
JMMO, TIpeJoNpeenuIo JaibHelluee 3apoxaeHue xu3nu. Ilossnenue B
NpocTeHIIMX pacTeHUAX XJopodHia U npouecchl GOTOCHHTE3a HEBO3-
MOXHO TNpeJcTaBuTh 0e3 Oonee paHHEro CylleCTBOBAHUS OPraHUYECKHX
COCJMHEHHI abMOTreHHOTro IPOUCXOX/IEHHS, BBHIHECEHHBIX Ha MOBEPX-
HOCTB 3€MJIH H3BEPXKEHUAMH BYJIK2HOB.

H3BecTHO, 4TO B KOCMHYECKOM MPOCTPAHCTBE aCTPOHOMaMH OOHapy-
skensl Monekysl CH 1 CN, a B criekTpax XOJIOAHBIX 3Be3/, TOMUMO HHX —
Monekyisl CO, OH u H,. Onnako ocHOBHbIE (hakTHUECKHE NaHHBIE O CO-
CTaBe KOCMHYECKOrO BELIECTBA MOJY4YEHBl MNPH W3YHYEHUWH YMaBIUHX ‘Ha
3eM/II0 METEOPHUTOB.

Vraepon B Buze rpadgura BhISBJIEH BO BCEX BUAAX M3YUEHHBIX METEO-
pHUTOB, HO HaubonblIee ero coaepxaHue 10 2,5% yCTaHOBJEHO B rpyIine
YIIHCTBIX XOHIPHUTOB. OHH CHOXEHbl YEPHBIM YIJIMCTHIM BEIIECTBOM,
MpPeACTaBIAIOIMM cobolt BeicokoMonekyniapHoe OB, obpa3opaBuieecs B
pe3ysibTaTe 3BOJIIOLIMH METEOPHOro BELIECTBAa Ha paHHeW CTaauu pa3BH-
THS COJIHEYHOM cHcTeMbl. Bo3pacT MeTeopHTOB, onpeleNeHHbIH Kanuii-
aproHOBBIM METOAOM, cocTapnseT 1,9-3,4 mnpa.ner. CoBpeMEHHbIMH Me-
Togamu B 3kcTpakTaXx OB o6GHapysxeHbl apoMaTHueckHe H napaduHOBbIE
VB, upHble KHCIOTBI, YIJIEBOIbl H AMHHOKHUCIOTB. MeToIOM ra3oBoii
XpoMatorpadu yCTaHOBJIEHO HAaJH4He CJie[JOB METaHa, 3TaHa, Mporaxa,
OyTaHa M Ap. YB KOMMOHEHTOB.

IlpuBeneHHbIE AaHHbBIE MOKA3bIBAIOT, YTO B KOCMMYECKOM MPOCTPAHCT-
BE€ JOCTAaTOYHO LIMPOKO PacCNpOCTPaHEHbl pa3fiMyHbie abHOTreHHbIE yriie-
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POIUCTBIE COCTHHEHHS, BOSHUKIIHE €IUEe HA PaHHHX 3TanaX BO3HHKHOBE-
HHS1 HallEH BCEIICHHOM.

Ilpu m3yuenun atmocdeprl IOmurepa, Carypna, VYpana u Hentyha
00Hapy>KeHO GOJIbIIOE KOMMYECTBO COSAHHEHMH YIIepofia M BOJOPOJA.
[Ipeanonaraercs, 4to 3TH coeanuHeHus o6pa3yioT obnaka Hax THTaHOM, a
€ro MOBEPXHOCTh MOKPHITA KHAKOH 3TaH-METaHOBOH cMechio. TakuM 06-
pa3oM, MMEIOTCS JOKa3aTe/NbCTBa HanW4us abuoreHHeix YB Ha ponct-
BEHHBIX 3emiie GE3)KM3HEHHBIX TUIAHETaX COJIHEYHOM cHcTeMbl. BrosHe
BEPOSTHO, YTO M Ha caMOH 3emiie MONOGHbIM CHHTE3 SHAOTeHHBIX YB co-
€IMHEHHUH NMPOHCXOIUT HE B MEHBILHX, 8 MOXET OBbITh, H B GONBIINX 06b-
€Max, 4YeM Ha OCTa/IbHbIX IUIaHEeTaXx.

Mexnmy Tem npamas cBs3b ckorieHuil VB ¢ Byakanamu Habniomaercs
AoBONBHO pezko. Ha octpose Cuumnus paspabarbiBaeTcst OAHO rasoHe-
TAHOE M HECKOJILKO Ia30BbIX MECTOPOKIACHHH, TECHBIM KOJIBLIOM OTOSCHI-
BAIOIHX CKJIOHBI BynkaHa OtHa [Kparomkun, 1984]. Ha Kaskase otkpel-
Thl He(TAHOE MecTopoXaeHHe Mypanxannsl U rpynna Ilpur6umucckux
3a1exed HeTH, pacroIOKEHHBIX B KpaTepax MCKOMAaeMbIX BYJIKaHOB. B
LeIOM ke, GOJBLUMHCTBO KPYMHBIX 30H He()TEera3oHaKOIIEHHs Pacnoso-
XKEHO 3a TMpejeiaMH TEPPUTOPHH C aKTHBHBIM NPOSABICHHEM MPOLIECCOB
ByakaHusma. Tak, paiionsl Ilepcuackoro 3anuBa, CeBepHoro mops, 3a-
naaHoii Cubupu u IIpukacnus XxapakTepu3yIOTCs OTCYTCTBHEM B OCAOU-
HOM YeXJIe 3HaYHTEIbHBIX MarMaTH4€CKHX BHEIPEHHIA.

B CBS3M ¢ M3NOKEHHBIM MOXKHO MPEANONOXKUTh, YTO aGHOrEHHBIE KOM-
NOHEHTHI BYJIKAHWYECKHX NeErUIoB U abuoreHHeIX YB dopmupyrores B 6ms-
KHX, HO B TO )K€ BPeMs H JIOCTaTOYHO Pa3HbIX NPHPOJHBIX yCoBusX. B pac-
KaJIeHHBIX ME€IUI0ra30BbIX CTPYX, BOCXOMALIMX MO XKEPITY BYJIKAHOB C BBICO-
KOH CKOPOCTBIO M NPH CHIBHBIX 3JIEKTPHYECKHX pa3psfiax, CHHTE3UPYeTCs
abHOreHHOEe OpraHMYecKOe BEILIECTBO, COCTARNAIOLIEE OCHOBY BYJIKAHHYE-
CKHX MeIUIoB. B Tex e ciTy4adx, KOraa rnogbeM MaHTHHMHBIX Mapora3’oBBIX
CMeceii M0 30HaM NTyOHHHBIX Pa3fioMOB MPOMCXOAMT Yepe3 rOpHbIe MOPOJIbI
B 3aMKHYTOM MPOCTPaHCTBE C 6oJiee MOCTENEeHHBIM CHIDKEHHEM JaBJICHU H
TEMIIEpaTyp, CO3aK0TCA O1aronpUATHbIE YCJIOBHA 11 GOPMHUPOBAHMSA CKOII-
JieHnH HedTH M rasa. BrickazaHHOe NpeanonoxXeHHe B MOJHOM Mepe cora-
cyerca ¢ uaeei, BpiiBuHyTOH I1.H . KponorkuueiM eute B 1955 r., o cymecr-
BOBaHWH IBYX BeTBEH riryOMHHOH nerasaumu 3emuu. Iopsyas yrnekucias
BETBb Jicra3aliid CBA3aHa C BYJIKAHHYECKHMH MPOLIECCAMH M MOCTABJISET HA
JIHEBHYIO MOBEPXHOCTH OFPOMHOE KOJHYECTBO BYJIKAHOMEHHOTO MaTepHalia
H Pa3lIM4HBIX, B OCHOBHOM, YIJIEKHCIIbIX ra30B. XO/O/HAs aMarMaTH4yecKas
YIJIEBOIOPO/IHAA J€Ta3als OTBETCTBEHHa 3a Mpoliecchl Hedrerasoobpaso-
BaHMs, NPOTEKAIOLIKE NPH BTOP)KEHHM MaHTHItHBIX YB B 0caflouHBIH Yexon
110 30HaM KPYTIHbIX pa3pbIBHbIX HApYLIEHHIA.
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OnHOM W3 OCHOBHBIX ()OPM XOJOJHOM amMarMaTH4eCKOH [erasauuH
3emnu ABISETCA TMAPOTEPMAbHAs AESTENbHOCTh HEAp M UMEHHO C HeH
CBS3aHBI MOTOKH IyOHHHBIX HedTaHbIX YB. Mopckue uccnenoBaHus Ha
IIOABOJHBIX annapaTax MoKa3au, YTO Cje/ibl MHTEHCHBHOW pasrpy3KH ra-
30B  (IIOMI0B OTMEUAIOTCS B 30HAX Pa3/oMOB Ha JHe OkeaHoB. BoT kak
KpacUBO OMucajl MofoOHbIE THAPOTEpMAIbHbIC NPOABJIEHUS B Kanudop-
HUICKOM 3aJMBE OJMH M3 ydeHbx uHcTUTyTa okeaHonoruh AH CCCP B
razere [IpaBna ot 16 mapra 1987 r.

CeuaaHue ¢ "KypHIbLIMKOM",

"I{enu rupoTEPMAIbHBIX HCTOYHMKOB TOX0XH Ha GallHH, paBHbIE 110
BBICOTE MHOTO3TaXXHOMY JoMy. Y3 kepia BbUIMBAIMCh pacTBOPHI C TEM-
neparypoi 350°C. Kazanoch, Ha JHe okeaHa paGOTalOT nevHsie TPYObI.
Ux "meiM" mopHuMaics Ha 150220 M, o6pa3sys nonobue obnakos. Bona
BBILLETAYMBAET METAIEI M3 6a3anbTOB U BBIPHIBAETCA Ha TMOBEPXHOCTh
ropsAYMMH UCTOYHHKaMH. Bosjie HMX HakarsiMBalOTCA pyabl UMHKA, MEH,
CBMHIIA W JPYrHX METAUIOB... B OONbLIMX KONMHYECTBAX H3 3HUAIOLIMX
Pa3/IOMOB OKEAHCKOTO JIOXa BBIPHIBAIOTCA MeTaH M reauii. JIHO okeaHa
Gorato ¥ HedThi0. CBHAECTENBCTBOM TOMY MOPOAbI, MOAHATBIE 3KCNECAH-
uueit ¢ 6onbmx rayouH. OHY MaxHyT AU3ENbHBIM TOMJIMBOM H HHOTAA
MOFYT ropeTs".

Cynano "Axanemuk Kenaeim" A.VpBaHues.

3nech xe B KanudopHuiickom 3anuse, no ceeneHuam B.A Kpatorrku-
Ha, C MOABOAHOMN JIOAKH MPOU3BOAMIOCH OypeHHe M M3 Tena aKTHBHOrO
YEpPHOro KypHIbLUMKA OTOOpaH KepH, B KOTOPOM COAEpXMTCS 10 25%
JIErKOM KakK KOHJEHcaT HEQTH.
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I'naga 3.
@opMHpoOBaHHe 3aJ1e)kei He)TH M raza BO BTOPHYHBIX
pe3epByapax

H3meHenHe coctaBa U CTPYKTYpBI JIIOOBIX FOPHBIX 00pa30BaHHi HAUH-
HaeTcs cpa3y ke Mnocyie uX GOpMHUPOBaHUA M KOHCOMHAAUMH B KaYeCTBE
orpeie/ICHHBIX (PU3HUECKHX TeJl B COCTaBe 3eMHOM kopbl. HakomieHHbie
(baxTH4YeCKHE AAHHbIE MO3BOJIAIOT C/IENIaTh BBIBOA O TOM, YTO €MKOCTHBIE
CBOMCTBAa MHOTHX H3BECTHBIX KOJUIEKTOPOB He)TH W rasa SBJSAIOTCS BTO-
PHYHBIMHM K cPOPMHPOBaHBI B pe3y/bTaTe BO3AEHCTBUS Ha FOPHBIE MOPO-
1Bl pANa SK30TeHHBIX U 3HIOTeHHBIX (haKTOPOB.

ITpoueccs! runeprenesa, onpejensomive GU3RUECKUE U XUMHUYECKUE
npeoOpa3oBaHUs MOPOJ, BBIBEIEHHBIX HAa JHEBHYIO MOBEPXHOCTH, MPHBO-
IAT K GOpMHPOBAaHHIO KOp BBIBETPHBAaHUS B KPOBENBHOM 4YacTH JOOBIX
AeHalyLMOHHbIX oOpa3oBaHuii. [IpoHMKalOlHe C MOBEPXHOCTH arpec-
CHMBHBIE BOJBI CHOCOOCTBYIOT BbILIENAYUBAHUIO W THAPATALMH TOPOL,
¢opMHpPYS B HUX BTOPHUYHYIO MOPUCTOCTh H KABEPHO3HOCTh. MOILIHOCTD,
COCTaB H €MKOCTHBIE CBOHCTBAa KOp BBIBETPHBAHHS 3aBUCAT OT COCTaBa
MAaTEPUHCKHUX MOPOJ, MPOAOIKUTENBHOCTH 3PO3UH, PAaCUIEHEHHOCTH Ma-
neopenbeda, TEKTOHHYECKOH aKTHBHOCTH PErHOHa, NMalleOKIMMAaTHYECKHX
yc/IOBUH M paja Apyrux gakropos. beckoHeuHoe pa3HooGpasue ocamoy-
HBIX, 0CalouHO-3)DY3HBHBIX, METAMOPGHHYECKHX, MarMaTHYECKHX TOPOJL
¥ Nopoa0o6pa3yolMX MUHEpaioB 00yC/IaBIMBAaET LUMPOKOE pa3HOOGpa-
3ue (OPMHUPYIOLUIMXCA KOP BbIBETPUBaHHA. MOMIHOCTL MOAOOHBIX 30H
Pa3sBUTHA BTOPHYHBIX KOJIJIEKTOPOB B HeKapOOHAaTHBIX 00pa30BaHHSAX
06b14HO He npeBbiaeT 10—15 M, xoTs uHoraa u gocturaer S0-80 m.

B 10 € Bpems, kapOoHaTHbIE MOPOABI 0COGEHHO MHTEHCUBHO MOABEP-
raioTcsi BTOPHYHBIM Mpeobpa3oBaHusM. Bce MeTeopHble, rpyHTOBbIE H
MJIaCTOBBIE BOJBI 110 OTHOLIEHHIO K KapOOHaTaM SBJISIOTCS arpecCHBHbIMU
M OCHOBHBIM pE3YyJbTaTOM WX BO3ACHCTBUS ABJAETCH BBILIETAYMBAHHE H
3aKapCTOBAaHHOCTB 3TUX NopoJ. [Ipouecchl pacTBOpeHHs U BLIHOCA BOAOM
C PaCTBOPEHHO# B HEH YIJIEKUCIOTOH M KHCJIOPOAOM XJIOPHJIOB, Cyib(da-
TOB M KapOOHATOB Ka/lblMs NPUBOJAT K Pa3BUTHIO MIOPHCTOCTH, 06pa3o-
BaHMIO KABEPH H IyCTOT, ONpENENAIOHUX BLICOKHE EMKOETIRIE CBONCTBA
9THX pe3epByapoB. B pesynbrare B JeHyAaUHMOHHOM KapOOHaTHOM paspe-
3¢ (JOPMHPYIOTCS MAaCCHBHbIE pe3epByaphl, 00pa3OBaHHbIE CIOXKHOM CHc-
TEMOH KOJUIEKTOPOB TPELIMHHO-KaBEPHO3HO-MIOPOBOrO THIiA, MOILHOCTD
KOTOPBIX HHOrAa cocrasiser 6onee 1000 m.

HMmerourecs MatepHasbl CBUAETENBCTBYIOT O TOM, YTO BTOPHUHbIE pe-
3epByapbl MOMMMO OOBIYHBIX TEPPHIeHHbIX M KapOOHATHBIX OCAIMOYHBIX
Tonu OPMHUPYIOTCSH TAKKE U B TAKMX HETPAJAMLIMOHHBIX 00Pa30BaHHMAX Kak
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rpaHuT, 3¢Qy3uBbl U [THHUCTbIE NOPOABI THNA "GaXKEHUTOB". YCTaHOBIE-
HO, YTO MaTpuua nopoj GoJbIIMHCTBA MOJOOHLIX pe3epByapos obsanaer
HMYTOXKHO MaJIOi MOPHCTOCTBIO W MPOHHLIAEMOCTbIO. B TO ke Bpems, Bce
STH TIOPOABI paccedeHbl CIOXKHOH CHCTEMOH BTOPHYHBIX MHUKPO M Makpo-
TpeLuH, 06pa3oBaHHe KOTOPBIX MOXKHO OOBACHHTB HE CTOJILKO 3PO3HOH-
HBIMH, CKOJIBKO NTyOHMHHBIMH [e()OPMaLIMOHHBIMH NTPOLIECCAMMU.

B ocHoBe 3HIOreHHBIX SBJIEHUH HECOMHEHHO JI€XKAT KOHBEKLIMOHHBIC
IBIDKEHUS B BepXHEH MaHTHH, NMpeJonpeaessiolue MOJHITHE U OITyCKa-
HHe 6JI0KOB QyHIaMeHTa, a TAKXKE 3apOoXNIEHHEe U pa3sBUTHE ITyOHHHBIX
pasnioMoB. B 30Hax 3THX pa3noMoB GOPMHPYIOTCS TPELLMHOBATBIE pe3ep-
Byaphl, MO KOTOPBIM MOJHUMAIOTCS IyOMHHBIE MMApPOTEpPMAIbHbIE pac-
TBOpbI, TaKXKe HHTEHCHBHO npeobpasyiolire Gusnyeckie CBOWCTBA I0-
pod. IMeHHO B pe3ynbTaTe pa3sBUTHA pa3pbIBHBIX HapylueHuH (GOpMHpY-
IOTCA 30HBI Pa3yIIOTHEHHS B r1y0OKUX ropu3oHTax (yHAaMEHTa, pacno-
JIOXKEHHBIX B COTHSX M ThICAYaX METPOB HUXE €ro MOBEPXHOCTH.

[lupokoe npusHaHde pond GIIOHAOAHMHAMHYECKHX (GaKkTopoB B ¢dop-
MHPOBaHHM BTOPHUYHBIX KOJIEKTOPOB SIBASETCS XapaKTepHOH ocobeHHo-
CTBIO HCCIeAOBaHUM mocneaHux neT. [IpuponaHblit ruapoTepMabHbIH
NpoLIeCC LUPKYISLMH ra30BOAHBIX PACTBOPOB IO Pa3ioMaM, TPELMHAM H
fopaM TOPHBIX FMOPOA MOCTOSHHO OCYIUECTBJIAETCA 3a CUET SHEPruu
BHYTPEHHHX 30H 3eMiH. AKTUBU3aLKsA MaHTHHHBIX NPOLECCOB COMPOBO-
JKJaeTcs YCHJIEHHEM TerJIoBOro NoTOKa, Jera3aluer W BbIHOCOM IO 30-
HaM pa3jioOMOB B BEPXHHE FOPH30HTbI 3¢eMHOH KOpbl OFpPOMHBIX 061EMOB
BBICOKOTEMIIEpATYPHBIX, arpeCCHBHBIX Mapora3’oBblX CMECEH, ColepKa-
wux rnybuHHele VB.

Ipy BepTHKaIbHBIX MPOPHIBAX BBICOKOCKATHIX (IIIOMIOB M3 IilyOHH-
HBIX MAaHTHHHBIX 04YaroB B ()YHIAMEHT W OCAJIOUHbIl 4eXOna MPOHCXOAAT
€CTEeCTBEHHbIE HPOUECChl MMAPOPa3pbiBa NMOPOA ¥ YBEIHYEHHE MX TPELUM-
HosatocTh [IllaxHoBckwmii, 1999; 2000]. Takum obpa3om, ruapoTepMath-
HbIE PacTBOPbI CITY)KAT HE TOJbKO HocUTeNnaMH Y B, Ho U camu GopMHpYIOT
€MKOCTH B FrOpHbIX Nopojaax. B uenom, ¢opmupoBaHye OONBIIMHCTBA BTO-
PHUYHBIX pe3epBYapOB NPOUCXOIUT B PE3y/bTaTe COBMECTHOIO MPOABJIEHHUS
M HAJIOXKEHHSA PYT Ha pyra noBEPXHOCTHBIX U ITyOHHHBIX (HaKTOPOB.

Hwke ocTaHOBMMCS Ha KpaTKOM OMMCaHHHU psia HedTerasoBbiX 3aje-
el pasnHyHbIX paiflOHOB MHpA, CBA3aHHbIX C TUIM4YHBIMH BTOPHUYHLIMH
kostekTopamu. Kak yxxe oTMeuaioch Bbillie, Hanbosiee yacTo noaobHbie
3a/leXXd MPUYPOUYEHb! K 30HaM MepepbIBOB B ocajkoHakomieHud. Te u3
HHUX, KOTOpbIE€ OrpaHHYEHBI CBEPXY MOBEPXHOCTIMH HECOrnacuH, MPHHATO
Ha3biBaTh MOAHecorIacHbIMH. K HHM OTHOCHTCS OrpOMHOE€ KOJHYECTBO
VB ckoruteHtii B KOpax BbIBETPHBAHHA MOBEPXHOCTH GyHIAMEHTa U pY-
THX 3pOJHPOBaHHBIX FOPU3OHTAX OCAOUHOrO YexJa.
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bonee penkue 3anexu, npuypoueHHbIe K Ga3aibHBIM FOPH3OHTAM TPAHC-
[PECCHBHBIX CEPHil M 3a/IeralolHe BbILIE MOBEPXHOCTH HECOTNIACHSA, OTHO-
CATCS K Ha[THECOIJIaCHBIM. Pe3epByaphl 3THX 3anexeil yalle BCero Hakaruiu-
BAlOTCA Ha CKJIOHAX KPYTIHBIX NANEONOMHATHHA, NOABEPrLIHXCS Pa3MBIBY.

Hau6onee THIH4Has KapTHHA CBS3H BBIABIICHHBIX 3aiexell YB ¢ 30-
HOM Hecornacus ycraHosiieHa B TpuacoBoii npoBunuMH Amkupckoit Ca-
Xapbl. 31eck GOJBIINHCTBO MECTOPOXACHHH KOHTPOIMPYETCS MOBEPXHO-
CTBIO PETHOHAIBHOrO TePLMHCKOrO HECOryiacHs, BAONb KOTOPOH MOPOIbI
M€e30305 C pa3MBIBOM TEPEKPHIBAIOT Pa3HOBO3PACTHbIE OTI0KEHHS TAIE0-
304. [IpomyKTHBHBIE TOPU3OHTHI KeMOpHs, OPJIOBHKA U JIEBOHA BHIBEAEHHI
HETIOCPE/ICTBEHHO IO/l MOBEPXHOCTh TE€PLMHCKOrO HECOTJIacHs, a pesep-
Byaphl TpHaca pacrojioXeHbl B OCHOBAHHM ME3030MCKOro KOMIUIEKCa Hajl
3TO# MMOBEPXHOCTHIO. Beero ¢ 30HOH perHoHaIBHOrO MepephiBa 314eCh CBA-
3aHO Gonee 60 MeCTOPOXKIEHHH, CpeaT KOTOPHIX B NOJHECOINIACHBIX KBap-
LMTaxX KeMOpHs BBIAB/IEHA IMraHTCKas HeTaHas 3anexe Xaccu Meccay,
B HAJIHECOTTIACHBIX TECYAHMKAX TpUaca — TaKXkKe I'MIaHTCKas rasoBas 3a-
nexsb Xaccu P'Mens. CBs3b MECTOPOXKIEHHH C MOBEPXHOCTBIO HECOTTIACHS
B TpHacoBoH NPOBMHLIMH HACTOJILKO OYEBHIHA, YTO 3TOT (aKTOp ABIFETCS
OJIHMM M3 HAJEXKHBIX KPUTEPHEB MOHCKA HOBBIX MECTOPOXKIACHHUIA.

HapsxecornacHoe razosoe mectopoxaeHue Xaccu P'Mens npuypoueno
K BepIIMHE OTHOMMEHHOIO KYyIo/a, MMEIOLIEro pa3Mepsl 55 X 75 kM H 3a-
riacel okosio 6 TpiaH M (cM. puc. 1). Ha BEPIUIHHE CTPYKTYpbl Oa3anbHbie
OTJIOXKEHHS] TEPPUI€HHOI0 TpHaca 3aleraloT Ha Pa3MbITOM MOBEPXHOCTH
KeMOpOo-OpI0OBHKa, T.€. HEMOCPEACTBEHHO HAaJ{ MOBEPXHOCTHIO NePLMHCKO-
ro Hecornacus. MoImHOCTh NMeCHaHO-IIMHUCTBIX IUIACTOB BECHMa HEMO-
CTOSIHHA, CyMMapHasi TOJILIMHA BCEro MeCYaHO-IVIMHUCTOrO KOMILIeKca
u3MeHseTcs ot 60 10 125 M, U3 KOTOpEIX Ha AOMI0 3P PEKTHBHBIX KOJIIEK-
TOPOB B CPEHEM MPUXOAUTCA OKOJIO 25 M. 3aJiexkb ABIAETCS ILIACTOBOM,
4aCTHYHO JIMTOJIOTHYECKH U TEKTOHHYECKH SKPaHHPOBAHHOM.

Ve ynoMmuHaBleecs HedTaHOe MecTOopoxaeHHe Xaccu Meccayn —
KJIaCCHYECKHH IpPUMEP MOAHECOrNIaCHOH 3aJiexH, cHOpMHUPOBaHHON Ha
BEPILIHHE SPO3HOHHOrO BBICTYMNA MOJ MOBEPXHOCTHIO PErHOHAIBHOIO He-
cornacus. IIpoayKkTHBHBIH pe3epByap CBS3aH C KOPOi BBIBETPHBAHHMA IO-
BEPXHOCTH KEMOPHHCKHX KBapUMTOB, CHOPMHPOBABILENHCS BO BPEMS JIJIH-
TEJBHOIO NEpephiBa B OCAAKOHAKOILIEHHH. D¢ PEeKTHBHAA MOIHOCTb 3TO-
ro BTOpH4HOro pe3epByapa o6er4HO cocrassger 8085 m.

OnHo#l u3 0cOGEHHOCTEH MPOCTPAHCTBEHHOrO pa3MeLUEHHsS MECTOPO-
XOeHUH HeTH M rasa ABNISETCA UX YacTas MPUYPOUEHHOCTD K MorpebeH-
HBIM BBICTYIIaM U MPHUNOAHATHIM 6JI0KaM KPHUCTAUTHYECKOrO OCHOBAHUS.

Tpu kpynHelmux mectopoxaeHus EBponsl Tawke chopMHpPOBaIHCh
HaJ BBICOKOAMIUTHTYAHBIMH MOJHATHAMH B IMOBEPXHOCTH (yHAaMeHTa.
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HedraHoe MectopoxkaeHHe PomaumkuHCKoe NPHYpOYEHO K IOXKHOH Bep-
muHe Tartapckoro cBoja, rie MOBEPXHOCTh KpHCTaUIMYeCcKOro ¢yHpaa-
MeHTa npunofHara a0 rirybunsl MeHee 2000 M. B npenenax mecropox-
JIEHHUA TI0 NOBEPXHOCTH PyHIAMEHTa U NPOJYKTHBHBIM FOPHU30HTaM Tep-
PUMreHHOTO JEBOHA BBHIEAETCS OMPOMHOE HOJIOrO€ KyMOJOBHUAHOE MOJI-
HATHe aMIUTYHo#H 60 M. Heckonbko OCHOBHBIX HE(TAHBIX [IaCTOB CBS-
3aHO ¢ MAUIMHACKO-KbIHOBCKMMH rOPH30HTaMH, 3aJIeralol{iMHy Ha IiTyOuHe
okojyio 1800 M. HauaneHeiéi aebut ckBaxun pocturan 200 1/c. ITomumo
JEBOHCKHX OTJIOKEHHI, He(TAHBIE 3aTIeXKH BbISBIIEHbI TAlOKe B BbILIENE-
JKalMX nopogax kapboHa.

Kpynnetimme Openbyprckoe M AcTpaxaHCKOE ra30KOHIACHCATHBIE Me-
CTOPOX/ICHHS PacrioNOMKeHbI, COOTBETCTBEHHO, B CEBEPO-BOCTOYHOM M FOro-
3ana/iHoOi YacTsaXx MpuOopToBOM 30HBI IIpHKacTHiiCKoH BMaavHBI U CBA3aHBI
€ MacCHBHBIMH 3J1€KaMH B KPOBJIe KapOOHATHBIX MOJICOJIEBBIX OTVIOKEHHH.

OpeHOyprckoe MectopoxaeHue npuypouyeHo k Conb-HieukoMmy BbI-
cTyny $yHIameHTa, uMeronieMy pazmepsl 100x200 kM 1 aMILIMTYZy OKOJIO
600 M. ITponyKTHBHBIMH SBASIOTCS (PHIIMNOBCKHH U CaKMapo-apTHHCKHE
FOPH30HTHI HIDKHEH NepMHM, 3ayieraionye Ha riryOuHe 1200—1900 M. Ha-
YaibHBIE 3aNachl CBOGOIHOTO ra3a COCTAB/IAIH 0KOJI0 1,9 TpiH. M.

ACTpaxaHCKOEe MECTOPOXJIEHHE CBA3aHO C OAHOMMEHHBIM CBOJIOM,
BBIP2KEHHBIM BO BCEX I'OPH30HTAxX IMOJCOJIEBOrO Majeo30s H MOBEPXHO-
ctd ¢pyHnamenta. OCHOBHbIE MPOAYKTHBHBIE IUIACTHI MPEACTAB/IEHbI Op-
raHOr€HHO-06IOMOYHBIMH H3BECTHAKAMH OallIKHPCKOTO Apyca CPEAHEro
kapOOHa, 3ajleralolyiMi B KpOBJI€ MOACOJEBBIX OT/IOXKeHHH. [lo kposie
3THX TIOPOA, COOTBETCTBYIOMIEH ceficMuyeckoMy ropusonty Il-1, Actpa-
XAaHCKOE MOAHATHE OKOHTYPHBAETCA U3OTHICO# ¢ oTMeTkoi 4050 M, ume-
et pasmepsl 100x40 kM U aMILTHTY Ty no 250 m. IIpoMbiisieHHBIE 3aM1aChl
MECTOPOXKIEHHS OLEHEeHBI B 1,5 Tp/H. M’ 1 390 MJTH. T KOHJIEHCaTa.

B BocrouHoit Cubupu Hap BeicTynamu ¢yHaaMeHTa copMHpOBaJIOCh
Bpatckoe U ATOBCKOE ra30KOHIEHCATHBIE MECTOPOXXAEHHS B TEPPHUIeH-
HBIX MOpojax BeHAa B npenenax AHrapo-JleHckoi cTyneHH, a Takke
BepxHeuonckoe u CpenHeGOTyOGHHCKOE MHOro3allexHble Hedreraso-
KOH/ICHCATHBbIE MECTOPOXAEHHUS B pa3jIMYHbIX NOPH3OHTaxX KeMOpHsa H
Beraa Ha Hencko-BoryobuHckoi aHTeKH3E.

B Cpeanem Ilpuobse Lllaumckuii, Huwknesaprosckuii, CypryTckuid,
KpacHONEHHHCKHUI ¥ AJleKCaHAPOBCKMH BBICTYNBI JOpH}eiickoro ¢yH-
JlaMEHTa B COBOKYTHOCTH 00pa3yioT KpYNHYIO €AHHYIO NPHIIOAHATYIO 30-
Hy. IMeHHO Han 3To# norpeGeHHOMN 30HOH B MEPEKPHIBAIOIIEM IUTMTHOM
yexsie chopMupoBaHa Gosibas 4acTh HeGTAHBIX MeCTOpOXKAeHUH 3anan-
Hoit CubupH M, B ToM uucie, ruraHtckue Camotnopckoe Haa HwxkHesap-
TOBCKMM cBoioM, Penoposckoe H [ToBxoBckoe Hax CypryTckuM.
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3HauMTeNbHOE KOJIMYECTBO 3ayiexeill YB npHypoueHo K TEKTOHOIPO-
3HOHHBIM BBICTYNaM B IIOBEPXHOCTH Pa3HOBO3PACTHBIX JOIOPCKHX OTIIO-
xenuil. Kpoena atux nopox B 3amagHoit Cubupu mpeacraiser coboi
TUTAHTCKYIO M0 MJIOWAAH PacnpOCTpaHEHUs! KOpY BbIBETPUBAHUSA, € B
3¢ }y3MBHO-0CaIOUHBIX TOJIUAX TpHAca M Maieo30s CHOPMHPOBAIHCH
JOCTaTOYHO €MKHE BTOPHYHbIE pe3epByapbl. [loka 3mech B J0Me3030i-
CKHX 00pa30BaHMAX OTKPHITO 73 3ajexH VB, naTh U3 KOTOPHIX BBEAEHO B
paspaborky [IIaun, 1998].

B wrare Texac Han norpebeHHbIM KpshkeM AMOpPHILIO COpMHpOBaHa
pervoHasnbHas 30Ha He(Tera3oHaKOIUIEHHs, OObeUHAIOWIAs TPYIIY Me-
cropoxkaenud Tlanxsunn. 910 oauH M3 GorateHlunx HedTerasoKOHIEH-
caTtHbIx paiioHoB CILIA, Merowuil NpoTAHKEHHOCTh 0KOJI0 200 KM H -
puHy 20-25 kM. IIpoayKkTHBHBEI necuaHble U KapOOHaTHblE KOJUIEKTOpa
NEPMCKHMX M NEHCHJIbBAHCKUX OTIOKeHUH. HauanbHell neGUT CKBaX<uH
pocturan 1,5-3 Teic. M° B cytku [bakupos u ap., 1971].

C nopmHecornacHbIMH OTJIOXKEHMAMH CBSI3aHbl JOCTATOYHO pENKHE 3a-
nexu HepTH B OTNOXKEHUAX pHudes. M3BecTHO, 4TO 3TH Haubollee apeBHUE
00pa3oBaHMs OCaIOYHOrO YeXJia BBIMOIHAIOT B OCHOBHOM NaneopupTsl 1
HIDKHIOIO 4acTh N1y6okux nnardopMeHHsIx Aenpeccuil. B nogobubix pud-
TOTEHHBIX pHQeicKHX kommekcax 3anexu YB He ycraHoenensi. Ilpe-
MMYIIECTBEHHO TEPPHUIE€HHBIC OTJIOXKEHHS, BBINONHAOWME pHbeNcKue
pUQTHI, XapaKTepPHU3YIOTCA MOBBILIEHHOH IUIOTHOCTBIO M OOBIYHO HE CO-
JepKaT NepBUYHBIX KOJUIEKTOPOB. B To ke Bpems uzBecTHble pudeiickue
KapOOHaTHbIE 3a1€XKH MPUYPOYEHBl K BTOPUYHBIM pe3epByapaM, copMu-
POBABLIMMCS Ha BEPLIMHAX HHBEPCHOHHBIX 3PO3HOHHbBIX BHICTYIIOB.

FOpy6ueno-Taxomckas 30Ha BoctouHoii Cubupu npuypoueHa K LeH-
TpabHOH yacTH KaMoBckoro cBoja M OOBEAMHSET HECKOJIIBKO MPOLYK-
THBHBIX nyomazei. CyMmMapHas MOLUHOCTb ra30KOHAEHCATHOM M HedTs-
HOH yacTe# 3anexei coctabnser 45 m. Ileppas ckBaxuHa Ha HOpyGuen-
CKOM MECTOpPOXKAEHHH (oHTaHHpoBana HedTbio ¢ aeGutom 585 M/cyT.
ABTOpbl pa3nuuHbIX MojgeneH cTpoeHHs HOpyGueHo-TaxoMcKoi 30HBI
CXOJHbI B ONHOM — €€ NPOAYKTHBHbIE pe3epByapbl PHYPOYEHbI K KPOBJIE
pudeiickoit kapboHaTHOH TONLLM, NepeKpbIBatollei BLICTYN QyHOaMeHTa,
M pacnoJIoXKeHbl HEMOCPEACTBEHHO NOA MOBEPXHOCTbIO PErHOHAIBLHOIO
Hecornacusd, pasaensiouero pudeiickue v BeHackue oOpa3oBaHUA. ITOT
HHTEpBAJI XapaKTEpH3yeTCs 3HaYMTENbHONH 3aKapCTOBAHHOCTBIO, HHTEH-
CHBHbIM pa3BMTHEM MaKpo- U MHKpoTpewuH. [Ipu Oypenun Habmiona-
JIMCh YacCThbIE MOIIOUIEHHs 6ypOBOro pacTBOpa H MPOBaJibl HHCTPYMEHTA.

Mectopoxaenue Penkio pacronoxeHo B genpecciu JDKHOHT BOCTOY-
Horo Kurtas W npuypo4eHOo K norpeGeHHOMY ropcTy aMIUIUTYIOH a0
1300 M. 3TOT BBICOKOMOAHATHIH OIOK MOPOA COXKEH, B OCHOBHOM, KPEM-
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HHCTBIMH JIOJIOMHTAMH CHHUICKOTO BO3pacTa (aHajoramu pudes), ¢ pas-
MBIBOM M PE3KHUM CTpaTurpadHyecKMM HECOrJIaCHEM MepeKpbIBaeMbIMH
BEPXHETPETHYHBIMH TEPPHUIreHHBIMH MOpojamMH. B nepuon BpeMeHH co
CpelHEro OpJOBHKa [0 30ueHa norpebeHHbld kapboHaTHbi 610K ObLI
BBIBEIEH HA JHEBHYIO MOBEPXHOCTb M MOJBEPrcs IIMTENbHON SPO3UH H
KapcToo6pa3oBaHMIO. B pesynbTaTe 3THX MPOLECCOB B CHHUHMCKUX JI0JI0-
MHTaX C(OPMHpPOBAIKUCH BBHICOKOEMKHE BTOPHUHbBIE pE3€pBYapbl, 00y-
CJIOBJIEHHBIE, TIpeXJe BCEero, HaIM4YHEM TPELIMH, KaBepH W KapCTOBBIX
nycToT. B menom, HedTsHas 3aekb OTHOCHTCA K THIY MacCHBHBIX H
umeer enunblii BHK. Ee HeoOblualiHO BhICOKas MPOAYKTHBHOCTD ONpese-
JS€TCA 3HAYMTEBHON BBICOTOM 3Taka HE(TEHOCHOCTH, COCTAaBJAIOLIErO
870 M. JIe6HUT CKBaXKMH Ha MECTOPOXKIEHHH CYLIECTBEHHO H3MeHUMB. Ero
cpelHHe 3HaueHHs Ha 20 MM LITYLepe MocJie CONSHOKUCIOTHOH 06paboT-
k4 cocrapasior 1040 1/cyT, B HanbGonee NPOAYKTHBHBIX CKBaXHHAX J10C-
turatot 4000 1/cyT.

JloctaToyHo GIM3KHE MO FEeHE3UCy pe3epByapoB 3ajexu YB ycTaHoB-
NieHbl TaKKe B MHOTOYMCIIEHHBIX MOJHECOITACHBIX, CTPATUrpadHuECcKH
5KPaHMPOBAaHHBIX TOPU30HTAaX OCafo4yHOro 4exya. OHHM BBIABJIEHbI Ha
aMepHKaHCKHX MecTopokaeHHsx Owitaxoma-Cutn, Her-Texac, Ilpeaxo-
Beii, Ha BeHeCya/IbCKOM MecTopoxkaeHHd bonusap v MHorux apyrux [ba-
KHpPOB H Ip., 1971].

VCTaHOBJIEHO TaKKe, YTO OOJIBIIHHCTBO KapOOHATHLIX KOJUIEKTOPOB B
TUTAHTCKHUX MOJCOJIEBBIX MECTOPOXKACHHAX MHPa TaKkKe ChOPMHPOBAIIOCH
B MOAHECOMIacHbIX oTioxeHusx. [TogoGuele 3anexu pa3suthl B [Ipukac-
nuiickoi BmaauHe Ha MectopoxaeHusx Kenkusk, Tenrus, Kapauaranak,
AcTpaxaHckoe, a Taloke Ha MecTopoxaeHusx I'ponenrem B Hunepnan-
nax, Kupkyk B Mpane u np. He ocTaHaBiuBasgch Ha AeTajisX CTPOEHUS
3TUX MECTOPOXIEHHH, OTMEYy TOJBKO, YTO B HX MOJCOJIEBOM pa3pese
BBISIBJIEHO HECKOJIBKO MEpEphIBOB B OCAJKOHAKOILIEHUH. Tak, Ha mecTo-
poxaeHun TeHru3 oCHOBHO#H HIDKHEOAIIKMPCKHI pe3epByap ¢ rilyOoKuM
Pa3sMBIBOM MEePEKPLIBAETCA OTIOKEHHAMH apTHHCKOro sipyca. Takum o6-
pa3oMm, 3[ech U3 pa3pe3a BbIMANAIOT OTVIOKEHHS CAaKMapCKOro M accelib-
CKOrO SIpyCOB HHXXHEH MEepMH, a Takke Mopoabl BEpXHero kapboHa, Moc-
KOBCKOTO M HWKHeOALIKHPCKHX FOPU3OHTOB cpeaHero kapbona. Ha Ka-
PaTOHCKOM MECTOPOX/JIEHHH TMOPOAbl HWXKHEH MMEPMM TPaHCIPECCHBHO
MEePeKPHIBAIOT OTIIOKEHHS CEPITyXOBCKOro fipyca HIDKHEro kapboHa, a u3
pa3pesa BINAJalOT OCaJKH CaKMapCKOro, acCesIbCKOro, BEpXHe- U CpeiHe-
KaMeHHOYroJIbHBIX ropu3oHToB. Ha Kapauaranakckom MecTOpoxaeHUH
(GMKCHpYIOTCS [Ba KPYNHBIX fiepepbiBa. HWukHAS mepMb ¢ pa3MbIBOM JI0-
JKHMTCSA Ha BHU3EHCKHE OTIIOXKEHHsS HIKHEro kapboHa, a B JI€BOHCKOM TOI-
11€e BBINANAIOT U3 pa3pe3a nopoasl (ppanckoro spyca. OTMeyaloTCs Takxke
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BHYTpH(OpMauHoHHble rnepepbiBol. Ha KapatoHckoMm, TeHrMsckom u
FOruHCKOM MOAHATHAX GalUKUPCKHE OTJIOKEHHS C Pa3sMbIBOM 3aJIEraroT
Ha CEPITyXOBCKHX

VYCTaHOB/IEHHBIE Pa3MBIBBI M MEPEPBIBEI B MOACOJIEBbIX OTIOKEHHAX
T[Tp1kacnuiickod BaaAWHbI HECOMHEHHO COCOGCTBOBAIM (HOPMHUPOBAHHUIO
B HUX MOUIHBIX KapOOHATHBIX pe3epByapoB, COBPEMEHHBIE €MKOCTHBIE
CBOMCTBA KOTOPBIX 00YC/IOB/IEHB! B OCHOBHOM BTOPMYHBIMH MPOLIECCAMH
JI€3UHTETPALIMHU U BblLIETaYHBaHHUA.

BHOBbE 0CTaHOBIIIOCH HA YHHMKATBLHOM He(TIHOM MecTOpoxAeHHU Be-
nbiid TUrp, MpUypoYeHHOM K rpanutouaaM ¢QyHAamenTa, HedTeHaChl-
LEHHOCTb KOTOPBIX YCTAaHOBJIEHA 110 BCEMY BCKPBITOMY paspe3y Ha Iity-
6uny 10 1600 M oT noBepxHOCTH (yHAAMEHTa. DTH NOPOMBI XapaKTepH-
3YIOTCS HEOJHOPOAHOCTLIO E€MKOCTHBIX CBOHCTB, TPELIWHOBATHIE 3OHBI
CMEHSIIOTCSH MOHOJIUTHBIMU YYaCTKaMH C MOHWKEHHOH WK HyJIeBOM Mpo-
HHLIAeMOCTBIO M HMMEIOT SBHbIE CJEAbl BTOPHYHBIX NpeoOpa3oBaHUi K
BO3/IEUCTBHS TMAPOTEPMANIbHBIX TTpOLECCOB [Apelues u ap., 1997].

HeTanbHble HCCNEAOBAHMSA FPAHUTOHIOB (ByHAAMEHTa MECTOPOKAEHHS
benbiit TUrp no3sosu/K BeISBUTh BECbMA 3HAUYUTEbHYIO POJib NPOLIECCOB
LIEOJIMTH3aUMHY B (DOPMHPOBAHHUM BTOPHYHBIX €MKOCTHBIX CBOMCTB 3THX
nopoa [Inun, 1998]. HanomHIO, 4TO LEOHTHI SBAAIOTCA MOPUCTHIMH
antoMocunnkatam. HauGonee yactas WX pasHOBMIHOCTbL MpeacTaBjieHa
JIOMaHTUTOM, UMetoluM dopmyny Cas(AlsSiisO4s)1 6H,0. Cpennuii 06b-
€M LIEOJIMTOB Ha MECTOPOXKEHUH cocTasiisieT 15%.

YCTaHOBNEHO, YTO COAEP)KAHHE LIEOJHTOB B IPAHHUTOMIAX MOXET Kak
y/y4llaTh, TaK U YXYAIIATh KX EMKOCTHbIE CBOMCTBA. [IpH HayabHOM BO3-
AEUCTBHH THAPOTEPMAIbHBIX PACTBOPOB LICOJIHTHI 3aMELLAIOT HEYCTOMYH-
Bbl€ MHHEPAJIbHBIE KOMIOHEHTbI MaTPULB! (NMPEUMYLLECTBEHHO TIJIarMOKJIa-
3bl) M 0OPa3sylOT MOHOMOPHCTBIE arperaTsl, TEM CaMbIM CIIOCOOCTBYS pas-
BUTHIO 30H TPELIMHOBATOCTH W YBEJIMUYEHHIO MpOHHLaeMocTH nopoa. Oxn-
HaKo B JajibHelLLIEM, NPH YBENHYEHHH COIEPXKaHUs LEOIUTOB OHH B Napa-
F€HE3UCE C KalbLMTOM M APYTMMH MHHEpaJlaMd MOTYT MOJIHOCTBIO 3arojl-
HUTb TPEIMHBI M CYIIECTBEHHO CHHU3HTH MpPOHHLAeMocTh nopoa. Kpome
TOT'0, LEOJIMTHI JIETKO aacopOMpyYIOT (oMbl OKpYKatoLUel cpelbl U Karl-
CYJMPYIOT HX B MYCTOTax CBOEH CTPYKTYpBI, YTO MPUBOAUT K 3aryCTEHHIO
HedTH M Takke CHWKaeT QUIbTPaLMOHHbIE CBOMCTBA IPAHUTOMIOB. B Le-
JIOM, YBEJIMYEHHE KOJIMYECTBA LIEOJIMTOB B MOPOJAX BO MHOTOM CHHKAa€eT
1eOUT NPOLYKTHBHBIX CKBAKHH. VYCTaHOB/IEHO, YTO UX MaKCUMAJIBHBIHN Jie-
6ut, npesbiwaromit 400 MY/cyT, nonyueH u3 NopoJ, CoAep)KaHHE LEOH-
TOB B KOTOPbIX MHHUMAJILHO H HE MnpeBbiiaet 3%.

®daKTHYeCKHE AaHHbIE FTOBOPAT O TOM, YTO CPEld MarMaTHYECKHUX 00-
pasosaHHH Hanb6oJbLIEH CIOCOGHOCTBIO K TEKCTYPHBIM NpeoOpa3oBaHUsIM
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¥ GOPMHUPOBAHHIO BTOPHYHBIX €MKOCTHBIX CBOHCTB 00/1a/1al0T rPaHHUTHI.
HMeHHO M3 3THX nopoA B 3anaaHoit CHOMPH MOJTy4eHbl MPOMBILITIEHHbIE
nputoku HedTu U raza B bepesoBckom paiione, Ha KpacHONEHHHCKOM,
Me>KOBCKOM M ApYruX BeicTynax ¢yHnamenTa; Ha FOxxHom Maureiiunake
chopMHpOBaHa NPOMBIIUIEHHAs 3aJIeXb HeTH Ha miowany OAMaluH.

MarmaTHueckue MacCHBbI TIOJBEPraloTcs BO3JECHCTBUIO crienugHye-
CKHX MPOLIECCOB KOHTPAKLIMOHHOW YCaJIKH, CYTh KOTOPBIX 3aKJIIO4aeTcs B
cnepyrouieM [LIxun, 1998]. Ilpu ocThiBaHKMM paciuiaBa MPOUCXOAUT AO-
BOJILHO OBICTPOE CHHXXEHHUE ero Temrneparypel ot 900 mo 150-100°C. ITpu
3TOM 00BeM Tena yMeHbluaeTcs Ha 8-9% u B nopoaax obpasyroTcs MHO-
rOYMC/IEHHBIE TPELMHBI, KABEPHBI H NOPBI. BUAMMO, 3TO HayajbHOE Myc-
TOTHOE MPOCTPAHCTBO MpeJONpeaeiseT aKTHBH3ALMUIO JaJbHEHIINX THJ-
POTEPMAJIbHBIX M THNEPrEHHBbIX MPOLECCOB, MPHBOAAIMX K (GOpPMHpOBa-
HHUIO PE3epBYapoB B IUIOTHBIX MarMaTHYECKMX MOpPOAax, He obJafatommx
NEPBHUYHBIMH KOJJIEKTOPCKHMH CBOHCTBaMH.

K mocraTouHO peakuM W HETPaAMLHOHHBIM pe3epByapamM OTHOCATCS
BYJIKAHOT€HHO-0CaZl04YHble KOMIUIEKChl nopoa. PopMHpOBaHHE KOJIIEK-
TOPCKHMX CBOMCTB 3¢ ¢y3uBHbIX 00pa3oBaHHi CBA3AHO C NPOLIECCaMH Bbi-
uIeaYMBaHus U NpeoOpa3oBaHUS MCXOAHOTO BYJIKAHMYECKOro Marepua-
na. 3a cyer aedhopMalMd M paspyLIeHHs 3€peH IUIarHokjiasa B nopojax
00pa3yloTcst KpymHbIE MOPbl U KaBEPHbI, KOTOPbIE HApAy C MHMKpO- H
MakKpoTpelinHaMu (GOpMHpPYIOT B HHX BbICOKHE €MKOCTHBIE CBOMCTBA.
HauanbHblit JeOUT CKBOKHH Ha MECTOPOXKAEHHH MypaaxaHibl U3 3pOJH-
poBaHHoOI 3¢dy3uBHOMN Tonuu aocturan 500 T/cyT.

Mecropoxnaenue Camropu-Tlarapazeynu IIpurbunucckoro paioHa
NpHypPOUEHO K OpaxXHaHTHKIMHAIBHOH CKIAJKE, OCIOXKHEHHON TpeMs OT-
JenbHBIMU BepiiiHaMH. [IpoayKkTHBHas cpeaHe3oLieHOBas ToJa Npen-
craBieHa Tydamu, Typoapriuintamu, TydonecuaHukamMu M TydoOpek-
YHAMH C MOKPOBaMH MOPGHPHTOB. DTH NOPOJIbI XapaKTEPU3YKOTCA HH-
TEHCHMBHBIMH MOIJIOMIEHHAMH NPH OYpeHUH MU BBICOKMM HEOHTOM CKBa-
>KUH Tpu ucnbiTaHud. OHU obnanarot HU3KOH mopuctocThio (1,25%) w
KpaiiHe u3MeH4HBO# mpoHuuaemoctsio (ot 0,001 po 3,5 ,MKM2). Emkoct-
HBIE CBOMCTBa KOJUIEKTOPOB MAacCHBHOMH 3anexu 0OyC/OBIEHBI B OCHOB-
HOM pPa3BUTHEM BTOPHYHOH TPELIMHOBATOCTH.

K HOBOMY THIY BTOPHYHBIX KOJJIEKTOPOB OTHOCATCA IJIMHHMCThHIE pe-
3epByapsl. Tak, B 1968r. Ha CabIMCKOM MECTOPOXKAECHHH B CKBaKMHE 12
M3 MHH OaKEHOBCKOH CBHTHI Obln1 MojyveH MpUTOK HedTH AeOuToM
600 T/cyt. OTNOXKEHHS 3TOH CBHTHI paclpoCTpaHEHb! Ha OFPOMHOM Tep-
putopuu 3anagHod CubHpH, ABISIOTCA HAaEKHBIM MapKUPYIOIHM FOpH-
30HTOM B KPOBJIE IOPCKOT0 KOMIUIEKCA M BBIAGAAIOTCS noa uHaekcom O,.
OHu cl0KeHbl 0qHOOOpa3HOH ToneH 4YepHbIX OUTYMHHO3HbIX TOHKOC-
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JIOMCTBIX TJIMH MOIIHOCTBIO OKOJIO 50 M U 06J1afatoT NOBBLILIEHHBIMH 3Ha-
YEeHHAMH KaXKYLIMXCS COMPOTHUBJIEHHH U raMMa-akTUBHOCTH. OT BbILLE- U
HHKENEXalKX MopoJ WX OTIIMYAIOT MOBLIIECHHbIE CONEPAHUI OpraHH-
4eCcKoro BelecTsa (10 23%) u kpemuezema (10-30%).

OcHOBHOMH 0COOEHHOCTBIO DAXKEHOBCKMX JIMH ABJSETCA CIOCOGHOCTD
BECbMA YYTKO peardpoBaTh Ha M30bITOYHbIE HANpPSXKEHHs, BO3HHKAIOLIME
B 30HaX TEKTOHHYECKHX HapylueHHH. IIpoayKTHBHBIH naacT pe3ko Heol-
HOPOZIEH N0 (UIBTPAUMOHHBIM CBOHCTBaM. YCTaHOBJiEHa MPOCTPAHCT-
BEHHas MPHYPOYEHHOCTb YYaCTKOB MOBBILIEHHON TPELIMHOBATOCTH K 30-
Ham pa3znomoB. Haubosnee BhICOKOAEOUTHbBIE CKBOKHHBI CBA3aHBI C Y3KOH
noJI0COH pasioMOB, GOpMHPYIOIUMX FOPCTOOOPa3HOE MOAHATHE B LEHTPE
CTPYKTYpbI. 3[€Ch )K€ OTMEHAIOTCA MOBbIIIEHHbIE 3HAYEHHS [UIACTOBBIX
TEMINEPATYP U AABJICHUM.

OrtkpeiTe CalBIMCKOrO MECTOPOXIEHHS MO3BOJISET MO-HOBOMY OlLle-
HUTb MOTEHIMAJbHbIE BO3MOXHOCTH OWTYMHHO3HBIX TJTHHMCTBIX TOJILL
ApYrMX paioHOB MHMpa. B 4acTHOCTH, AOMaHHKOMAHbIE Mopoabl Bosro-
VYpanbckoro perioHa, Maiikornckue riaunbl [IpeikaBkasbs H MEHHWIHTOBBIE
cnanupl [Ipeakapnarckoro mporufa MOTYT Takke OKa3aThCs MPOMBILL-
NeHHO-HE(TEra30HOCHBIMU B 30HaX MHTEHCHBHOTO Pa3BUTHA TEKTOHHUE-
CKHX HapyLIEHHH. '

O60611as npUBEIEHHBIE MaTepUalibl, MOKHO CHENaTh BHIBOJ O TOM,
YTO He()TEerasoHaChLIIEHHBIMH MOTYT ObITh MOPOADI JIH0GOr0 JIMTOJIO-
rHYeCcKOoro cocraBa, reHesuca M Bospacta. [IpoMbIlLICHHbIE MPUTOKH
VB nomyuyeHsl U3 MOPCKHX M KOHTHHEHTAJbHBIX 00pa3oBaHMi, ocagou-
HBIX W 0CalloYHO-3(Y3HBHBIX TOJLI, MarMaTHYeckHx U Meramopduue-
ckux nopoa ¢pynaamenrta. Cpeau ClOKHBIX H MHOTOOOpa3HbIX (akTopos,
onpeaensowMx GOopMHUPOBaHHE BTOPHUHBIX Pe3epPBYapoB B IUIOTHBIX U
MOHOJIMTHBIX MOpOJax, He 06alaBLUMX MEePBUYHBIMH EMKOCTHBIMH CBOIA-
CTBaMH, BR)XXHEMHILIECE 3HAYEHHE HMEET COBMECTHOE IPOSBIEHHE IPO3HOH-
HBIX, N€(OPMALMOHHBIX U (oMo AMHAMHYeCKHX (akTopoB [ILlaxHOB-
ckuii, Konsutosa, 1999].

Oco6eHHO aKTHBHO 3TH NMPOLECCHl PEaU3yIOTC Hajl norpeGeHHuMH
BeICTynaMu ¢ynnamenta. HeoqHoKpaTHO BO30GHOB/SIOIHECS GIOKOBBIE
JBWKEHHA CTIOCOOCTBYIOT BEPTHKANbHON MMrpauuH riyOMHHBIX (IOH-
JIOB H HX NMPOHUKHOBEHHIO KaK B KPOBEJILHYIO YaCTh BHICTYIOB, TaK H Ii€-
PEKpbIBAIOIINE HX TOPH30HTHI OcafouyHoro 4exsia. IIpu mpopsiBe ruty-
OMHHBIX ()JIIOHAOB B 0CAJOYHBIH 4€X0J1 MPOMCXOAAT Npouecchl THA-
popa3peiBa MOPOA H B HHX 06pa3ylOTCsi HOBbIE CHCTEMBI MAKpO- M
MHKPOTpPEUIHH, B pe3y/IbTaTe 4ero panee HempoHUUaeMbie, HH3KOIO-
poBbie 06pa3oBaHusi NPHOOPETAIOT CBOHCTBA BHICOKOEMKHX KOJLIEK-
TopoB. o 3To# npuyKnHe BO MHOrMX paHoHax MHpa Haj norpeGeHHbBIMU
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BBICTYIAMH M TPHIOAHATBIMU OJIOKaMH KPHCTAJUIMYECKOro OCHOBaHHA
YCTaHOBJIEHBI MECTOPOXKAEeHHA Y B, npoayKTUBHbIE MOPH30HTBl KOTOPBIX
NPOCJIEKHUBAIOTCS OT KOPbI BbIBETPHBaHMA (yHAaMEHTa 0O BEPXHHX ro-
PHU30HTOB OCaZI0UHOI0 YexJa.

IMpuBeneHHsle (akTHueCKHe NAHHBIE CBMAETENLCTBYIOT O TOM, UTO
CBA3b MECTOPOXKJIEHMI HedTH, ra3a U GUTYMOB C BHICTyNaMH gyHaaMeHTa
He chyyaiiHa. COBEpIIEHHO OYEBHUAHO, YTO B TOPHU3OHTAaX OCaAOYHOro
yexJa, HaCIEAYIOIMX CTPYKTYpY MOBEPXHOCTH (yHAaMeHTa, 4acTo ¢op-
MHPYIOTCS KpPYIHbI€ MOJOKHUTENbHbIE JIOBYIIKM An8 CKomyeHud VYB.
Kpome Toro, Haj norpeGeHHbIMM BBICTYNIAMH CO3AaK0TCs 61aronpHUaTHbIE
yciioBHs A o0pa3oBaHHA 30H pa3yIUIOTHEHHs, BTOPHUYHbBIX pe3epByapoB
H pa3HoOOpasHbIX KOp BbIBETpUBaHHA. B CBA3M ¢ 3THM, 00BbEKTaMH MOMC-
KOB 3ajie)Kell HeTH U ra3a JAOKHbI ObITh BbICOKOMOAHATHIE U HApYLIeH-
Hble pasnomamu 610ku GyHIamMeHTa B npeienax KPyMHbIX MiaTgopMeH-
HBIX CTPYKTYp THra BopoHexxckoi anteknssl, TokmoBckoro, Tatapcko-
ro, Bawkupckoro ceonos. [lepsoouepeaHbIMU CPENM HHUX ABJIAIOTCA Te,
HaJi KOTOPHIMH B OCaJJOYHOM 4eXJie )K€ YCTaHOBJIEHbl He(Terasonposs-
NIeHUS WM GUKCHPYIOTCS MOJIOXKUTESbHBIE FTA30XHMHYECKHE aHOMAJIHH.
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I'nasa 4.
HexoTopeie IHCKYCCHOHHDBIE Fe010THYeCKHe
npoodJieMbl

Bo3pact HeTAHBIX MecTOPOKACHHIT

OnHa M3 CTIOPHBIX M HEpeLICHHBIX NpobiieM HedTAHOM reonoruu casg-
3aHa C ONpe/eNieHHeM BpeMeHH (OPMHPOBAHHS MECTOPOXICHHUI HedTH U
raza. HajgexxHoli METONMKM yCTaHOBNEHMs Bo3pacTa CkomleHuii VB o
cux nop He pa3pabotaHo. ITockonbky dopmupoBanue 3anexeil BOZMOKHO
TOJIBKO TIPH HAJIMYHH PE3EPBYapa, JIOBYIIIKH U MOKPBILIKH, TO B GOJBIIHH-
CTBE Cily4yaeB CKOIUIEHHs YB umeroT 6onee Mononoii Bo3pact, yem Bme-
waroimme ux noponnl. IToACHIO 3TOT O4YeBMIHBINA BBIBOA CIEMYIOMMM
IPUMEPOM. ’ o

Hedranas 3anexs Xaccu Meccayn (cM. puc. 1) npuypodeHa K kem-
OpuiickoMy pesepsyapy, NOKpBIIKOH KOTOPOro SBISETCS TPAHCTPECCHB-
Has TOJINA IJIMHUCTO-COJIEHOCHBIX NMOpoj Tpuaca. ClenosaresnbHO, 3Ta
3a/Iexb He Morna copMHpoBaThCA 0 KOHLA TPHAcOBOro BpemenH. Ilo-
MHMO 3TOrO, NMajJeOCTPYKTYPHbIi aHAIU3 UCTOPHM Pa3BUTHSA MOJHATHA
MoKasajl, 4To 3aMKHYTad CTpykTypa Xaccu Meccay MOSBHIACH TOJNBKO B
afTcKoe BpeMs HIDKHEro Mena. Takum obpa3om, BozpacT HedTsHOI 3a-
JIeXH 31€Ch He MOXKeT ObITh CTaplue antckoro Beka. Ho 310 elne He Bce.
Bpemst 3anonHenus 1060 NOBYIIKH HE(THIO OCTAETCS HESCHBIM M OTIpe-
AENIAETCA CTOPOHHHUKAMH allbTEPHATUBHBIX KOHLENMUUH HedTeobpazoBa-
HUSA COBEPIUEHHO MO-Pa3HOMY.

"Opranuku" nonaraiot, yto HedreoGpaszoBaHHe Ha 3emile Hayaaock
OJTHOBPEMEHHO ¢ MOoABJIeHHeM 6Hochepsl U MpOTEKaeT B 0CafOYHbIX 6ac-
CeHHaX MOCTOSHHO yxxe Gonee 3,5 MIIp. NeT 3a cueT nepepaGoTKH Morpe-
Genno# opranvku B YB. B cBsizu ¢ 3TUM, (opMUpOBaHHe 3aNexeil BO3-
MOXHO B JIIOOYIO F€OJIOMMYECKYIO 3MO0XY, Cpasy Ke Mocje MOSABIECHHS B
OCajiKax JIOBYILKH, 3ari€4aTaHHON HaJIe)KHBIM SKPAHOM.

"Heopranuku" CcuMTaloT, 4to (HOPMUpOBAHHME MAHTHIHHBIX OYaros
He(Tera3o00pa3oBaHMs Hayanoch Ha 3eMile CPaBHMTEBLHO HEIABHO, B
TPETHYHBIH Nepuoa. B cuily kakux-To, noka eiie He SCHbIX NPUYMH MaH-
THIHOE BEILECTBO "CO3peno” n/A MPOM3BOACTBA HeTAHBIX (IIOHIOB
TOJIBKO K 3TOMY BpeMeHH. BbickazaHHoe nosoxeHue naneko He Gecenop-
HO U MOATBEPKAAETCS TONbKO KOCBEHHBIMH JAHHBIMH.

I1o Bceii BeposATHOCTH, ckomteHHs YB 0THOCHTENIbHO HEJONTOBEYHbBI K
MOTYT COXPaHATbCA B 3EMHbIX HeJpax He Gosiee MepBhIX AECATKOB MHII-
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JIHOHOB JieT. TekToOHHuYeCKHe MOABHKKH, 3EMIIETPIACEHHS, NIOA3EMHBIC BO-
OBl U ApYrue npHpojHbie GaKTOpbl PaHO WM MO3AHO Pa3pyLIAlOT repme-
THYHOCTh JIOBYIUKH MU BCE Jierkue YB KOMIOHEHTBI 3a/1€XKH BBIXOAAT HA
JHEBHYIO NTOBEPXHOCTD. B TO Ke BpeMs THXKEJIble CMOJIUCTbIE COSTMHEHHUA
HeTel MPOMMUTHIBAIOT KOJUIEKTOP U €ro "3arpasHeHHocTh"” HepreOuTy-
MOM OCTaeTCs HaBceraa.

[Mogo6Hble creapl ManeoHedTSHOH 3anexxu MOXHO HabmonaTh Ha
Slperckom MecTopokaennn TumaHo-Tledopckoi NpOBUHLMH. JTa AEBOH-
cKas 3aJieXb pacrnojiokeHa Ha HeGOMbLIOH riaybuHe okono 150 M u ze-
TalbHO W3yYeHa B MpoLecce LaxTHOH pa3paboTku. OcobeHHOCThIO Me-
CTOPO>KIAEHHS SBJSETCS HaM4Me OCTaTOUHOM He(TEeHACHILIEHHOCTH Mo-
pox, ycraHoeneHHod Hwke ypoBHs BHK, maneko 3a npenenamu cospe-
MEHHOTO KOHTypa HedTeHOocHOCTH. DTOT hakT, no nanHeiM A.51.Kpemca,
OOBACHAETCA TEM, UTO B CBOJAE MOJAHATHSA CYILECTBOBaJa KpyrnHas raso-
He(TsAHas mMajieo3alexb, pa3Mepbl KOTOPOH CYLUIECTBEHHO MpEeBbILLAIH
pasmepsl coBpeMeHHO#M SIperckoii 3anexu. B xone reojoruyeckoi MCTo-
puH Gblla HapyllleHa repMEeTHYHOCTb MOKPLILUKH MECTOPOXACHHS H ra3
M3 ra3oBoi wanku yaanuncs B atmocepy. B pesynbrare o6bem naneo-
3aJIe)H CYIIECTBEHHO YMEHBIIMIICA, mpousowen noabem yposHs BHK n
B CBOJIE JIOBYLIKH COXPaHHJIACh JIMLIb HeGObLIAs 3a/IEXb TAKENOH HeTH
¢ yaenbHbIM BecoM 0,94 r/em’.

O61LEH3BECTHO, YTO KO3(hHUMeHT HedTeoTnauH Ha HEPTAHBIX Me-
CTOPOKIEHHAX MOUTH HUKOTAa He mpesblinaer 50%. Ipu mobbix TexHO-
reHHbBIX BO3JAEHCTBUAX Ha HEPTAHOMN IUIACT B HEM OCTaeTCsA 3aXOPOHEHHOM
OKOJIO MOJIOBMHBI MEPBHYHBIX 3aracoB HeGTH. MOXKHO yBEpEHHO Npe/no-
JIOKHTh, YTO B €CTECTBEHHBIX YCIIOBUAX HA MECTE IPEBHHX pa3pyLUEHHbIX
3anexedl B COBPEMEHHBIX pa3spe3aX He(TeHOCHBIX 0acCeHOB IOJKHbI
ObiiM 6Bl COXPAaHUTBCS 3HAYUTENIbHblE 00beMbl Haubonee THKENbIX W
CMOJTUCTBIX HE(TAHBIX KOMIOHEHTOB, HABCEr/a NPONHTABIIMX BMELLAI0-
1He UX pe3epByapbl. AchanbTbl M acaabTUTBI YPE3BbIYAHHO YCTOHUHBEI
K npolieccaM AeCTPyKUHH U okuciaeHHs. [ToaToMmy OTCyTCTBHE CiieIoB OC-
TATOYHOW He(TEeHACHIIEHHOCTH B MAJICO30HCKHX M ME3030MCKHX OTIIO-
XKEHHUAX M03BOJISET NPEANOIoKUTh Gosiee MONOAOH BO3PacT CKOMJIEHHIH
VB Ha Hawe# rutaHere. Bo3pacT paJMOaKTHBHBIX YrJa€pOANCTBIX COEIH-
HEHHIi B KEpPHE CKBaKHH, OMNpEEIeHHbIH MacC-CNIEKTPOMETPHUECKHM Me-
TozIoM, no cBeaeHusam P.M.I'ortuxa u B.W.ITecoukoro cocrapnser e 60-
nee 50 MiH. neT.

IMo muenuio B.B.ITopdupseBa, BHeapenne rinybuHHbix YB B pesep-
Byapbl OCaJJOYHOTO 4exJia U (YHIAMEHT HayajJoCh TOJILKO C MO3AHETpe-
THYHOTO NEepHO/a pa3BHTHA 3EMJIH, T.€. OKOJIO 25 MJIH. JIET Ha3an.
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CymectByer 1n KpyroBopoT yriiepoja B npupose?

O6uwe manHble no GamaHcy pacxofia M MOCTYIUIEHHs yIIepoja Ha
3eMHOH NOBepXHOCTH npuBoaarcsa I'.M.BoiitosbiM. B kauecTBe o6bekTa
pacueTa UM HCCIIElye€TCs MeTaH, KaKk Haubosiee TEpMOAMHAMHYECKH YC-
Torunsoe YB coennnenne. Ha nosepxnoctu 3emau u B MUpoBOM OKkeaHe
MIOCTOAHHO MPOMCXOAHT MOTEps yriepoaa B pe3ysibTaTe TPeX OCHOBHBIX
MPOLIECCOB — 32 CYeT HOPMHPOBAHHUS KapGOHATHBIX TOJIIL, 3aXOPOHEHHS B
nopoznax POB u croka MeTana B crpatoctepy. [Tockonbky cpeauss mpo-
JOJDKMTENILHOCTD MPeOBIBAHUA MOJIEKYJIBI METaHa B aTMocgepe He mpe-
BBILUAET 5 JIET, TO MPOMCXOAMT GECKOHEUHBIH BLIBOA yriepoaa ¢ 3eMHOM
MOBEPXHOCTH B OTKPBITHIH KOcMOc. Pacyernas BenuunHa roqoBoro BeIBO-
Jla MeTaHa (B MepecyeTe Ha yriepoa) u3 6uocd)epbl 3eMnu Mo BCEM TpeM
MEpPEUHCIEHHBIM HanpaBleHUaM cocTasnser 2x10' .

Mexnay Tem conepkanue yraepona B 6uocdepe kBasucTabuiabHO U He
MEHACTCS JUIUTENIBHOE I'€0JIOTMYECKOE BpeMsl. A 3TO 3HAUMT, YTO MOCTOSH-
Has yObUIb yrJlepoAa IOKHA BOCTIONHATLCS €10 MOCTYIIEHHEM U3 KaKOro-
TO BHELIHEro MCTOYHHMKA. EJUHCTBEHHBIM peajibHbiM HCTOYHHKOM IIOMOJI-
HEHHs pe3epBa Yriieposa, KOHEYHO, ABJAIOTCS MaHTUHHbIE Helpa, Jerasa-
LIMS KOTOPBIX KOMIIEHCHPYET PacXo/l yrjiepoJa Ha 36MHOM OBEPXHOCTH.

H3noxeHHbIi MaTepuan o 6anaHce yriepoja rMo3BoiseT pacCMOTPETh
JAHCKYCCHOHHYIO POO/IEMY €ro KpyroBopora B npupoze. Touka 3peHus o
BO3MO>HOCTH 3TOrO MpoLecca B OCHOBHOM 3aBHCHT OT H/EOJIOTHH, pas-
Je19eMOil HCCIIEA0BaTESIMH.

CTOpOHHHMKH OpPraHUYECKOH TEOPHHU M, TIPEXAE BCEro, aBTOPbl HOBOrO
y4eOHHKa 110 reosIOruM U reoXHMMHH HedTH M rasa [baxeHosa u ap., 2000]
CUHMTAIOT, YTO OJHOBPEMEHHO ¢ Ouoctepoii B BEpXHeH YacTH 3eMHOM KO-
pbl 3a cuer reHepauud YB u3 POB Bosnukna yrneBogopoaHas cdepa
(yBocdepa). [lon 3THM TepMHUHOM MOAPa3yMEBAETCS TPELIMHHO-MOPOBOE
MpOCTpaHCTBO AUTOCGEPDI, 3anoaHeHHoe YB pacTBopamMH, KOHUEHTPHPO-
BaHHbIMHM B BH/I€ CKOIJIEHHH HE(TH W rasa euie ¢ apXeHcKoro BpeMeHH.
ITocTosHHOE 0OHOBNEHHE YBOC(EPHI 3a CYET BBIXOJAa HA NOBEPXHOCTh YB
KOMIIOHEHTOB pa3pyLUCHHBIX 3anexed U (GpopMHpOBaHHE HOBBIX CKOILIE-
HUil YB sKko6bl onpenenser KpyroBopoT OpPraHH4ecKoro yriepojaa To
cxeme 6uocdepa—yBocdepa—6uochepa.

C no3MLMM HEOPraHWYecKOH TEOpUH He(TeoOpasoBaHus MoKOGHbIE
NpEeACTABACHUSA SBAAIOTCS LIEJIMKOM YMO3PHTENBHBIMU U HEMPABOMEPHBIMH.

Tlpencraensercs, 4ro TepmuH "yBocdepa 3emiu" HeyJaueH ¥ He OT-
paXKaeT UCTUHHOW KapTHHbI pa3MELIEHUSA U B3aUMOCBS3HM OTAEIBHBIX Me-
cropoxxaeHuii YB B 3eMHoi kope. Ha orpomHo# mnaHere cymmapHas
njouiaap Bcex CKOMieHWid YB cocraBnser NUiLb HHYTOXKHYIO JOMIO ee
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MOBEPXHOCTH, a CaMM 3aJIe)KH HEQTH W rasa sBIAIOTCS JHIIbL PEAKHMH
TOUKaMM Ha 3eMHOH chepe. DakTHHYECKHE MaTepHailbl HEe MOATBEPKAAIOT
MPOLIECCH] MUTPalMK He(TH B HAaNPaBICHHH OT FeHepaLOHHbIX facceiiHoB
K 3aJIe)KaM, a a6CONMOTHOe OONIBIIMHCTBO MECTOPOXKIAECHHH HE HMEET MEXIY
coboit rHAPOAMHAMHYECKOM CBS3H. Bee 310 03HayaeT, YTO B 3€MHOW Kope
He CYLLECTBYET €IMHOrO TPELIMHHO-MOPOBOrO MPOCTPAHCTBA, 3aM0JHEHHO-
o YIeBOJOPOAHBIMH pacTBopaMH. COBEpUIEHHO (aHTaCTUHECKMMM Bbl-
ISIAT TaKoke TPEACTABIEHHA O MOCTOSHHOM OOHOBNEHMH yBoChepbl 32
CHET CMEHbI Pa3pyLUAKOIIUXCS e CKOIUIeHHI HOBBIMU nopuusamu VB, dop-
MHpYIOLIMMHCS B pe3yibrate ux reHepaumu u3 POB. Ha camom nene ¢op-
MHpOBaHHE HOBBIX MECTOPOXKAEHHH W "MOMNMMTKA" CTapbiX HOBBIMH MOp-
usaMd YB npoucXomuT TONBKO B pe3ysbTaTte BEPTHKAIbHOH MUIpaLUH
MaHTHHHBIX (JIFOHIOB MO 30HaM ITyOHUHHBIX pa3jiOMOB.

B Bomoemax MPOMCXOAMT MOCTOSHHBIH MPOLIECC B3aUMOAEHCTBHS yrlie-
KHCJIOTHI ¢ HOHAMH KaJIbLiMs U MarHud, GOpMHUPYIOIMH OrpOMHbIE MACChl
KapOOHATHBIX TOPOJ, B KOTOPBIX YIJIEPO/] HAXOJAWTCS B CBA3AHHOW (opme.
B ropaszno MeHbIIMX MaciuTabax npoMcXoauT o0pasoBaHHe HOBBIX MOPLMH
CO, 3a cuer pasnokeHUs MPORYKTOB GHOCHEPB! M TMIIEPreHHBIX MPOLIEC-
COB BBILIETAYHBAHHA U AeHyIalMH KapOoHaTHBIX Tojiul. CylIecTBEHHBIN
AeGUUMT B IPUXOME M PacXoJie YIriieposia Ha MOBEPXHOCTH 3eMJIH KOMIIEH-
CHpYeTCS ero MOCTYIUIEHHEM B COCTaBE MAHTHHHBIX ra3oB.

B xpyrosopoTe yrijiepoia NpHHHMAIOT YYacCTHE TOJILKO T€ €ro co-
exnnenns (CO,, HC,), koTopbie 00pa3yloTcs 3a cHeT Pa3ioxKeHus op-
raHH4YeCKHX OCTATKOB Ha NoBepxHocTH 3emJn. B To ke Bpems, coenu-
HEHMs yIjepoaa, Haxolsiuecs B Macce 3axopoHeHHoro POB, HaBcerna
HCKJIIOYAIOTCS M3 ero MpUpoaHoro kpyrosopota. [lomumo storo, B Ha-
cTosIlee BpeMs CYILECTBEHHOE AOMOMHHTENBHOE BIHAHHE HAa KPYTOBOPOT
yrilepofa OKa3blBAlOT TEXHOreHHble (akTopbl. UeloBeUeCTBO €XKEroaHo
CKMraeT MHLTHapAbl TOHH HedTH, rasza, Topda, yris, ApeBeCHHbl H ApYy-
rUX FOpIOYMX BELIECTB, a MPOAYKThI HX CTOPaHHs B BH/E YIJIEKMCIIOrO ra-
3a U IPYTUX KOMIIOHEHTOB TaKKe MOCTOSHHO MOTOJIHAIOT Pe3epB yriaepo-
Jia B aTMocdepe MniIaHeTsl.

Hibke momneiTaeMcsi paccMOTpeTh Ty Jke npobsieMy B CBETe NMpeacTaBie-
HUit O mIMTHON TekToHHKe. COrJIaCHO 3TMM B3rfsJaM, Ha CTBIKE JIMTO-
cepHBIX TUTUT B 30HaX CYOAYKLMH, T.€. B 30HAX MOJJBHIa OIHOH IUINTHI
noJ Apyryto, MPOUCXOINUT HAKOIUIEHHE OFPOMHBIX MAacc OCAaaAKOB U Mepepa-
60TKa paccesHHOW B HUX OpraHUKH M kapOoHaTHbIX nopoa B YB u apyrue
coelMHEHHs, coaepxamue yriepoa. Takum oOpa3om, NPOMCXOAMT BTO-
puyHOe (peLMKIHYHOe) 00pa3oBaHUe COEIMHEHHH YINIEpO/a, B OCHOBHOM,
B BUJe MeraHa. Ilonanas B armocdepy v ruapocdepy, MetaH GbICTpO pas-
pywaercs 1o CO; u nononuseT peseps yrieposa B 6uochepe 3emin.
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CoBepiieHHO OYEBHIHO, YTO H3/IOKEHHBIE MPECTABJICHUS TAKKE SB-
JIIOTCS HECOCTOATENIBHbIMH, a mpounecchl GOpMHPOBaHHS CyIeCTBEH-
HBIX 00bEeMOB peNHKJIHYECKHX COeXHHEHH Yrjiepoga B 3eMHOH Kope
He NPOHCX0AAT. OCTAIOTCA He JOKa3aHHBIMM OCHOBHBIE TOJIOXKEHHSA H Ca-
MOH TIUINTHOH TeKTOHMKH. Ecnu npoueccel cnpeguHra ¥ pacilMpeHHs
OKEaHM4ECKOIo Ha CHHTAIOTCA JOCTAaTOYHO 0OOCHOBaHHBIMH, TO TPEAro-
naraemele MpOUECChl CYOMyKIMM He NONTBEPMNAIOTCA YETKMMH H OJHO-
3HaYHBIMH TreO(U3NIECKHUMH MaTepHaiaMH. BIojHe BO3MOXKHO, YTO 3TH
NpecTaBieHus SBAAIOTCSA oH60uHbIMH. Kak cuntaer E.E.MuiaHoBCKkHH,
KOMIIEHCALIMA MPOLIECCOB CIPEIMHra HA OKEAHOB MOXKET MPOMCXOIHTH He
3a cueT CyGIYKUMH, a 3a CHeT O6LIEero pacLMpeHHs MOBEPXHOCTH 3€MHOTO
wapa. O6 3TOM NO3BONAKOT FOBOPHTL PE3YJITAThI JIA3ePHON JATLHOMETPHH
(KOCMMYECKO#i reozie3ut), COracHO KOTOpeIM Ha 3emsle OTMedaeTcss psaj
(hakTOpOB, NPUCYIMX paclMpsIOLIMICS 1aHeTe. Cpeau HUX GUKCHpyeTCs
pacUIMpeHHE F0)KHOrO MNoJTyLIapus U paspactande Tuxoro oxeana. Pacuer-
HOE YBEITHYEHHE paavyca 3eMJIH COCTABIAET OKOJIO 2 CM/TOA,.

Ha npeBuux nargopMax o6BEKTHBHBIX CNEJOB HATWYHS TOPH3OHTAb-
HbIX JBWKCHHH He oOHapyxeHo. KoMIuiekcHbIli aHanu3 reosoro-
reopu3Myeckoro Marepuana CBHMIETCILCTBYET O TOM, YTO CTPYKTYpHBIi
[UIaH OCaI0YHOrO YeXJia 31€Ch JI0CTATOUHO MOJIHO HAC/IENYyeT CTPYKTYpY I10-
BEPXHOCTH (yHIaMEHTa. A 3TO 3HAUMT, YTO OCAJOUHbIE TOMIUH ITHX TEPPH-
TOpHH B Te4yeHHe Bcero ¢paHepo30s He CMELIATMCH OTHOCHTENILHO CBOETO J0-
KeMOpHICKOro KpHCTALTHYECKOrO OCHOBaHMA, T.€. HUKOT/A HE MOTPyXKalkCh
B 30HBI CyOaykimH. PopMHpOBaHHE MECTOPOXKIECHHIA, B TOM YHMCJIE H TAKHX
ruraHTckux kak Pomamkunckoe Ha Pycckoit margopme, Xaccu Meccayn u
Xaccu P'Menp Ha AdpukaHcKol iaTdopMe MPOUCXOOWIO B pe3yJbTare
COBEPLIEHHO HHbIX, HE CBA3aHHBIX C CyOXyKueil mpoLeccos.

HuTepecHsle npeacTabineHus o6 y4acTHH rajakTHYECKOrO BELLIECTBA B
KpyroBopoTe yrjiepoja H rasoHedreobpa3oBaHuH BbickasbiBaeT A.A Ba-
penbaym, cuMTalolMi, YT0 3eMJI B COCTAaBE COJTHEYHON CHCTEMBI Yepes
Kaxapie 20-37 MIIH. €T nepecekaeT IUIOTHbIE ra3onsuUieBble 00JaKa, Mc-
TEKaIOLIHE U3 LIEHTPa Hale# ranakTHkd. C 3THM BEIECTBOM Ha IUIAHETY
NIOCTYNAaeT OrpOMHOE KOJIMUECTBO BOJIBI, YIJIEPOJA M JPYTrHX XUMHYECKHX
3JIEMEHTOB, 06pa3yIOIHX B MOPAX H OKEaHaX N'€OXHMHYECKH aHOMAJIbHbIE
MpOCJION MOpOJA, NpeobpasylolHecs BIOCIEACTBHH B YEPHBIE CJIAHLIBI.
Ilpennonaraercs TaKoke, YTo AalIbHEHIINN KPYroBOPOT yrjlepoaa mpoTe-
KaeT B COOTBETCTBHH C OCHOBHBIMH IOJIOXXCHHAMH OPraHH4eCKOH TEOpHH
HedTeraz’oo6pa3oBaHHs W OCYLIECTBIAECTCA B Pe3y/bTaTe ABYX KPYroB
UHMPKYJISALMH — 6HocepHoro u muTochepHoro.

buocdepHbIfi LHKI MpeayCMaTPHBAET MOIJIOWIEHHe GonbLWIOro Koiu-
4YeCTBa BbIMaBIIMX Ha 3emii0 YB >XHBBIMH OpraHW3MamH, KOTOpBIE MpPH
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3aXOpOHEHHH B miopoaax (opmupyioT HedTemarepuHckue cBUTHL. Tlpu
NMUTH(GHKALMM STHX OCAIKOB 3HAUMTENIbHAA YaCTh OPraHHKH NpeBpallaeT-
Csl B METaH, BO3BPALIAIOLIMIACS B IPUIIOBEPXHOCTHBIE CIOM aTMOCGHEPBI.

JIutocdepHslif LMK OCHOBAaH Ha TpPEAMNOJIOKEHHH O TOM, 4TO 4acThb
3aXOPOHEHHOTO ¥ 3aTeM pacTBopeHHoro OB monajaer B NOA3€MHYHO MHA-
pocdepy H OITycKaeTcs ¢ Hell 10 BepXHeH MAaHTHH, Ile BOCCTAHAB/IMBALT-
cd 10 METaHa, BO3BpAL[aeTcsl Ha 3eMHYIO NMOBEPXHOCTh H BHOBb BKJIIOYa-
eTcs B IpeamnonaraemMblii KpyroBopoT yrijepoaa. Beiiie yxe oTMeuanoc,
41O noj0o6HbIE MPEACTABICHHS O KPyroBOpOTe yriiepoja sBJAIOTCA M0~
HOCTBIO YMO3PHUTENIbHBIMU M HE TMOATBEPXKAAIOTCA HUKAKUMH (akTHye-
CKMMM JaHHBIMM. B Ipupoze cyuiecTByeT JIMUIb YaCTHYHbIA KPYroBOopoT
6uocepHoro yriepona, obpasyrowierocs B pe3ysipraTe pasfioxeHHs op-
FaHUYECKHUX OCTATKOB M BBLILIENAUMBaHUs KapOOHATHBIX TOJILL Ha MOBEPX-
HocTH 3emin. Bes ocTaibHas Macca 3aXOPOHEHHOH B MOpOJax OpraHWukH
HHKAaKOTO y4acTHs HH B GHOCHEpHOM, HU B JIMTOCHEPHOM LIMKJIAX Kpyro-
BOpOTA HE MPUHHMAET.

B3aumocBs3b yriie- 1 HepreoOpazoBaHus

Vronp npeacraBiseT cobOi roprouylo rOpHyIO MOpOAY, COAep)KaHHe
yrilepoaa B KOTOpoil MeHsieTes oT 65% B 6ypom yriie o 75% B KaMEHHOM
yrie u 97% B. antpauute. [Ipocnon W nMH3bI yrias MOLUHOCTBIO OT He-
CKOJIbKUX caHTUMETPOB 10 400 M OCTaTOUHO YaCTO BCTPEHALOTCH B pa3pe-
3e 0CafOYHbIX 6acCeHOB, B CBA3M C YEM HEKOTOPhIE M3 HUX MONYUHIIH Ha-
3BaHME YrJIeHOCHBIX. OCOGEHHO MHOIO YTONBHBIX MJIACTOB YCTAHOBJCHO B
OTJIOKEHHAX KapOOHa, B pe3ysIbTaTe Yero 3TOT NEPHOA Fe0IOrHYECKON HC-
TOPHHM Ha3BaH B reOXPOHOIOrHYECcKOi TabNHIe KAMEHHOYTOJIbHBIM.

B nocnefHue 1Ba AECATHIIETHS OTKPBITH HOBbIE MECTOPOXKICHHS Hed-
TH B KOHTMHEHTAIBHBIX YrjleHOCHbIX Ttonwax Kwuras, AscTpanuu, toro-
BOCTOYHOH A3suu. 3anagHas CuOupb rnpenacraBiseT cobol He TOJBKO TH-
FaHTCKYIO HedTera3soHOCHYIO MPOBHUHLIMIO, HO M KPYMHBIA yronbHbid 6ac-
CeliH, coepKal1ii IPOC/ION U JIMH3bI YIJIA B OTJIOKEHHSX [03/1Henaneo-
30MCKOr0, Me3030iMCKOro M KaiHo3oickoro Bospacta. Hanuuue Hedrw,
BA3KUX M TBEpPIbIX OHTYMOB YCTAaHOBJIEHBI B TAKHX YIJIEHOCHBIX Oaccei-
Hax kak Kysueukwuii, loHeuxu#i, Kaparannunckuii, Jlenckuid, TakMsip-
ckuii, [Teyopckuii v psaae Apyrux.

B Hayajie MpouUTOro BeKa HCTOYHHMKOM YIJIEPOAA B YIJIAX CUMTalach
JIpeBECHHA 3aXOPOHEHHBIX NEPEBbEB TPOMHYECKHX JIECOB AJIEKOro Mpo-
HII0ro. DTOT BHIBOA Ka3ajcs COBEPLUEHHO OJHO3HAYHbIM, MOCKOJLKY B
yrisx oOHapyKHJI0Ch MHOXKECTBO OTHETIIMBBIX OTMEYATKOB JIUCTHEB, BET-
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BeH M Jaxe LENbIX CTBONOB AepeBbeB. OHAKO H3ydYeHHe COBPEMEHHBIX
TPONUHCCKHUX JIECOB MOKA3AJI0, YTO MOruOIIMe AEpeBbs JOBOIBLHO OBICTPO
TIO/(BEPraloTCA THUEHHIO, MOSAIOTCA HACEKOMBIMH H HHMKOTZa He obpa-
3YIOT KakHX-M0O yrnenono6GHeix o6pa3oBaHuii. B cBA3M ¢ 3TuM fipen-
CTaBJICHHUA O BO3MOXCHOCTH MOJIyYECHHUS YIJIA M3 APEBECHHBI ObUIM moj-
BEPTrHYThl COMHEHHIO.

INosiBHUnack HOBas KOHLEMIHMA O BOSMOXKHOCTH QOPMHPOBAHHA YIJIA U3
Topda B Npouecce ero yINIOTHEHHs NPH 0CaKOHAKOIUIeHHH. Kak u3BecT-
HO, Top( conepkut 10 50% yriaeposna U aBnseTCA MPOAYKTOM €CTECTBEH-
HOrO OTMMpaHHS M HEMOIHOro pacnaja 60OTHEIX TPaB, MXa M KyCTapHH-
ka. Ero MoIHocTh B COBpeMeHHBIX 6onoTax He npesbiwaer 5—6 M. s
MOJyYeHHs I1acTa aHTpaluuTa TONWMHONH IM Heobxoaum 10 MeTpoBbIii
cioit cyxoro Topda. axe ecnu B apeBHUX 60JI0TaX HaKanjMBalIuch 6o-
7iee MOILHBIE TONLIM Topda, YEM B COBPEMEHHBIX, TO BCE PABHO TPYAHO
NpeacTaBUTh BO3MOXHOCTh popmMupoBaHus 100 MeTpoBBIX MIacToB yris
3a cyer ymotHenus 1000 metpoBoit Tonmm Topda. CoBepiueHHO Oue-
BUJIHO, YTO HaKOIUIEHHE MOJOOHBIX T'MFaHTCKHUX TOML Topda B MCTOpHH
3eMJIM He MPOHCXOJMIIO, B CBA3H C YeM M caMa KoHuUenuus o6 obpasosa-
HHMH yrjs U3 Topda sBjseTcs HecocToATeNbHOH. B nenoM, obe paccMmor-
peHHblE TOUKH 3peHHs 0 (GOPMHPOBAHUH YIJIA 32 CYET NPUPOIHBIX PaCTH-
TENBHBIX OCTATKOB OCTAIOTCS AUCKYCCHOHHBIMM M HE MOATBEPXAAIOTCH
peanbHbIMH (paKTHUECKHMH JaHHBIMH.

Mexnay TeM, yrons v HedTb ABNIOTCA Haubosee OIU3KMMH 10 CocTa-
By M CBOICTBaM rOpPIOYMMH HCKOMNAaeMbIMH. BplulenpuBeneHHble MaTe-
puaspl 000CHOBBIBAIOT FITYOHHHYIO Npupoay HedTaHbix YB. Buaumo, Tor
)K€ T€HE3UC MMEIOT H MCKOMaeMble YIiiH, GOpPMHPOBaHHE KOTOPBIX TAKXKE
NPOU3OLIIO B PE3yJIbTaTe NOABEMA MAHTHITHBIX OUTYMHMHO3HBIX (QIIOUAOB
10 30HaM IiyOMHHBIX pa3sioMoB. BoT kakuM o6Gpa3oM NpeacTaBiseT 3TOT
npouecc E.I'.Ileckop HedTb nnu Baskue GUTyMbl nomagaioT Ha MoBepx-
HOCTb, TEPSIOT TaM JIETY4YHE KOMITIOHEHTHI, OKHCIIAIOTCS, MOTHMEPHU3YIOT-
Csl, COKpalaoTcs B 06beMe ¥ NpeBpallialoTCs B TBEPAbIE YIJIENOA0OHbIE
MOpOAbI, 103PEBAIOIIHE BNIOCAEACTBUHU A0 HACTOSALIMX YTiieH.

MOKHO MpeanonoXKuTh, YTO MIyOMHHBIE (IIOMIBI, H3 KOTOPBIX 06pa-
30BAMCh CKOIUIEHHS HEDTH M yIIf, W3HAYAIBHO OTJWYAlUCh APYr OT
Apyra XMMHUYECKHM COCTaBOM M UTO YIJIM SBISIOTCS Oosiee paHHUMH 00-
pa3oBaHHAMH, YeM HedTb. C CHITypHIICKOrO BpeMEHH B MaHTHMHBIX Oua-
rax cTaju GOpMHpOBaTHCA OHTYMHHO3HBIE PACTBOPHI C MOBBILIEHHBIM CO-
Jep>KaHUEM YINIepo/a, B pe3ysbTaTe NoJbeMa KOTOPBIX Ha MOBEPXHOCTH
3emnu chOPMHPOBAIMCH Pa3/IMUHbIE TUIACTDI W AUH3bL yris. [Ipu monapaa-
HHMH 3THX [TyOHHHBIX QUIIOMJIOB B 30Hbl 3aXOPOHEHHUS PACTHUTENBHBIX OC-
TaTKOB B 00pa30BaHUM YTJIEH YaCTUYHOE y4yacTHe NMPUHUMAIH U GHOreH-
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HBIC KOMITOHEHTBI OPraHWHYECKOro BELECTBA. ITO 0OCTOATENILCTBO MO3BO-
JIA€T OTBETUTH HA BOTIPOC O MPHYMHAX HATMYHA B HCKOMAEMBIX YIIISX OT-
Me4aTkoB pacTeHUH. BuauMo, arpeccuBHble riay6unHble o6paszoBanus yr-
JICPO/a PaCTBOPSIOT M BLITECHAIOT M3 PACTHTE/NbLHBIX OCTATKOB MEpBHY-
HbIC OPraHUeCKHe COCAMHEHHS W HE MEHsA UX TEKCTYpPbl (HOPMHPYIOT 1O
HHM pa3/IHyYHbIE NICEBAOMOP(O3BI.

OnHMM U3 KOCBEHHBIX JOKA3aTENbCTB aBHOMEHHOIO MPOHCXOXKIAEHHS
Y74 ABJIACTCA 4PE3BbIYAHHO BBICOKOE CONEPXKAHUE B HEM Yrepoa, 0c-
Taratoulee B antpauure noutu 100%. HanomHio, 4to B npoaykrax 3ase-
AOMO GHOTE€HHOTO MPOUCXOXKIAEHHMS THMA Topda conepxkanue yriepoaa He
npeBbIaeT 50%. 3TH AaHHBle NO3BOJSIOT CHENATh BHIBOA O TOM, UTO
CTOJIb BbICOKAs KOHLEHTPALHs Yr/lepoaa B yrie He MOXeT oGpa3oBaTbes
6e3 oCTyneHHs K MECTy ero HaKoMIeH s riyGUHHOrO yriiepoa.

C TpeTHuHOro BpemeHH B FITyGHHHBIX pacTBoOpax B CHJIy KakuX TO
TIPH'HH YBCIMUIACh JI0MiA BOLOPOAA H Yxe HedTenosobHble (ionabl,
MOAHMMAACE IO pa3fioMaM, 3aONHSANH KOJUIEKTOPbl BEPXHUX FOPH3OHTOB
3eMHO¥ KOpbI, 06pa3ys CKOIIEHHS HedTH H raza.

B uenom, dopmuposanue nedH u yras MPOHCXOMIIO B CXOXKHX, HO U
AOCTATOMHO pa3fM4HBIX yc/oBusX. OOpasoBaHHe M1aCTOB M JIMH3 YIS He
3aBUCHUT OT HANIW4MSA JIOBYIIKH, MOKPBILKH U KOIEKTOPA, YTO 06ycCiaB-
nMBaeT MX Gosiee MIHPOKOE PaclpoCTpaHeHHe B paspese, a Takxke 60Jib-
wee pasHooOpasue MX GopM M pasmMepoB o CPaBHEHHIO C HE(TAHBIMH
CKOTUICHUAMH.

B yronbHbIx maxrax u3naBHa M3BECTHBI YacThle CKOMIEHUS METaHa U
MOSTOMY BO3MOXHOCTb reHepaiii YB ra3os u3 yriis ¢ nosuumii cropoH-
HHUKOB OpraHM4eCKOH TEOPHH HUKOrJA He BbI3bIBAla COMHEHHH M, Kasa-
J10Ch, He TpeboBana fokasaTenbeTs. PacnpocTpaHeHbl Takoke npeacrasse-
HHA O TOM, HTO reHepHpoBaTh He(Tb MOTYT TONILKO Te YIIH, KOTOpble
oboraleHsl BOZOPOAOM H XapaKTEPU3YIOTCA MOBBILEHHBIM COAEPIKAHHU-
CM JIMITUNHBIX KOMMOHEHTOB [Baxkenosa u ap., 2000]. B uenoM xe, umen-
HO OB yroibHBIX FOPH3OHTOB PacCMaTpUBAeTCH BO MHOMMX 6acceliHax B
Ka4eCTBE HCXONHOro Matepuana AJis reHepauMH OCHOBHON MAacchl razo-
00pasHbIX M HedTaHbIX VB. Tak, OCHOBHBIM MCTOMHHKOM METaHa B ru-
TaHTCKUX ra3oBbIX MecTopoxaeHusx 3amagHoit Cubupu cumraerca OB
YIJIEHOCHBIX OTJIOXKEHHH MEJIOBOro KOMILIEKCa.

Bce stn npencrasnenus sensiores ownGounsivu. Hukakoii HepTH
H3 yIJisl, TaK:Ke KaK H H3 J1060oro ApYyroro 3axopouenxoro OB, ue re-
HepHpyercs.

Ipencrasnenns o6 obuwem ryGuHHOM renesuce He(TH U yriis no3so-
JISOT M0-HOBOMY OOBACHHTL haKT HX COBMECTHOTO 3ai€raHus B 0Cafou-
HOM pa3pese. B3peIBoOnacHble CKOMIEHHs METaHa B LUaxTax, npusoas-
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HIME K aBapHsM M YeNOBEYECKUM JKepTBaM, (OpMHpYIOTCS HE B pe3yJibTa-
Te JVIMTEIbHOW FeHepalMy ra3a U3 yris, a B HTore COBPEMEHHOrO TMoCTy-
TUIEHUst HOBBIX MOPLHi ra3a no 3oHaMm pasnomoB. Hedrenposenenus B
YrOJIbHBIX WIAXTaX MOBCEMECTHO MPHYpOUYEHbl K 30HaM HapyUWEeHHH, YTO
TaKXKE MOXET CBUAETENLCTBOBATh 00 MX OoJiee NO3HEM BHEPEHHH B pa-
Hee c(hOPMUPOBAHHYIO TOJILILY YIS N0 30HaM TeX JKe Pa3ioMOB.

IpocTpaHCTBEHHAN H FeHETHYECKAs B3AHMOCBSA3b COJICHOCHBIX H
3¢ ¢y3uBHBIX 06pazoBaHuii

B nocneanue 20-30 ner B MUpe HaKOIUIEHb 3HAYUTEIbHbBIE (aKTHUe-
CKHe MaTepHaJibl, IPOTHBOPEYalliie OOILENPHHATOH KOHLENLMH O MPOHC-
XOKICHUH COJIEHOCHBIX (3BAMOPHTOBBIX) TOJIL B pe3ynbTaTe HUCHapeHMs
MOpCKO#M BOJIbl B MEJIKOBOIHBIX jaryHax. O riyOHHHOM reHesuce cole-
HOCHBIX WCKOMAaeMbIX MOpPOJ CBHUAETENLCTBYIOT CIIELYIOUIME JaHHBIE,
npuBeneHHbie B.M.CazaHckuM.

1. Bo MHOTMX pa3HOBO3PAcCTHBIX CONIEHOCHBIX GacceliHax oGHapyxeHO

mmpokoe passutHe 3¢dy3uBoB (KemOpuickue cOfeHOCHBIE Kynona

Hpana, nesoHckue conu Bumtoiickoit BnaauHel, CoNeHOCHbie GopMaumu

Iepmckoro 6acceiina CLUA, tpuacosbie conu CesepHoii Adpuku u

1p.). BysnkaHoreHHble MOpOJbl HACTONBKO 4YacTO COMYTCTBYIOT COjle--

HOCHBIM TOJILIAM, YTO WX Hapsdy C THMIICAMH W aHTHAPUTaMH MOXKHO

paccMaTpHBaTh KaK COCTaBHBIE YaCTH €IMHBIX M0 reHe3ucy Gopmauyii.

2. ®opMHpOBaHHE OIPOMHBIX MO MOLIHOCTH COJIEHOCHBIX TOJIL, HAKO-

NUBLIMXCA B TEUEHHE CPABHUTENBHO HEOOJNBIIMX NPOMEXYTKOB Bpe-

MEHH, HEBO3MOXHO OOBACHHUTb OOBIYHBIMHM NPOLECCAMH HCNApeHus

MOPCKOIi BOztbl. PacueTsl MOKa3bIBalOT, YTO IS OCAKACHHA ILIacTa co-

JIM TONLIMHOH 1M Heo6xoaumo ucmaputs 77 M MOopckoi Boabl. B Ta-

KOM ciy4ae i GOpMHPOBaHUS colleHocHO#H Tonum [Npukacnuickoi

BMAJAMHBI MOIIHOCTBIO 0 5 KM CIEAyeT BbINApHUTh (PAHTACTHYECKHMH

cTonG Boabl BBICOTOH 0Koo 400 kM.

3. HckorlaeMble TOJIIM coeld COBEpLUIEHHO CTEPHU/IbHBI B OTHOLICHUH

(ayHHCTHUYECKHX OCTATKOB, YTO MPOTHBOPEUHT pe3yJibTaTaM Habuto-

JeHuii 3a coBpeMeHHbIMH GacceliHaMu conenakonienus. Kapa-boras-

I'on MHOTMMH HCCJIEIOBaTeNAMH OUIMOOYHO paccMaTpUBAeTCs Kak

KJIACCHUYECKHil aHasior apeBHUX GacceiiHoB coneobpasoBanus. Mexuy

TEM B 3TOT COBpPEMEHHBIii 3a/MB BMecTe ¢ Bogamu Kacnuitickoro Mops

3aHOCATCA OCTaTKH BOAOPOCTEH, PakOoBHH M pbIb, a B CaMOM 3ajiMBe

IIMPOKO Pa3MHOXAIOTCS OPraHW3Mbl M3 CEMEWCTBA AyHAlHENIa, OK-

palLIMBAIOLLME CONH B KMPMH4HO-KpacHeli useT. CeqoBarte/ibHO, I0H-
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HBIE COJIEHOCHBIE OCaJIKH COBPEMEHHbIX JIaryH coAepxKaT OOHJIbHbIe
OpraHHYeCKHEe OCTAaHKM M OTJIMYAIOTCS MO CBOEMY COCTaBy OT cojle-
HOCHBIX MCKOIA€eMBbIX TOJILL, B KOTOPbIX 3TH OCTAHKH OTCYTCTBYIOT.

4. CoBpeMeHHBIE MPOLIECCH! HAKOTUIEHUS INTyOHHHBIX COJIEHOCHBIX 00-

pa3oBaHHi MPOMCXOIAT B LEHTpajbHOH rpabeHHoi vactu KpacHoro

Mops. 31ech 06HapyXeHb! JIOKaIbHbIe BIaAuHbl NTyOUHOM 10 2200 M,

NPUIOHHBIE YaCTH KOTOPBIX 3aMOJIHEHBI FOPAYUMH BLICOKOMHUHEPAIH-

30BaHHBIMH PacCOJIaMH, COJIEHOCTh KOTOPbIX B 8 pa3 Bblllie COJIEHOCTH

MMpOBOTO OKEaHa, a TEMIepaTypa N0CTHraeT 56°.

H3noxeHHble MaTepHasipl ClieiyeT MpPU3HaTh JOCTATOYHO YOeauTesnb-
HBIMH W NpaBoMepHbIMH. Hwke nomonHio 3TOT Marepuan JaHHBIMH MO
IMpunsarcko-J[HenpoBckoMy aBnakoreHy. 31ech B J€BOHCKHX OTIOKEHHUSX,
Hapsaay ¢ COJIEHOCHBIMH 0Opa30BaHHAMM, LIMPOKO Pa3BHTbI MPOCIOH BYJI-
KaHHYECKHX M 3 y3HBHO-0CaOUHBIX MOPOA, COAEPrKALLHE JIABOBbIE Tea,
NIOKPOBBI, Ty(}bl ¥ TydduTel. MHOraa Ha coceiHMX Muowagax Moy 0caaou-
HBIMHM OTJIOKEHHAMH KapOoHa BCKpbIBatoTcs MO0 BepxHedpaHCKHE COH,
b0 CHHXPOHHbIE UM AeBOHCKkHe 3¢ dy3uBbl. COBMECTHOE 3aeraHue of-
HOBO3PACTHBIX COJIEHOCHBIX U BYJIKAHOI€HHBIX 00pa3oBaHuii, OUEBUIHO, HE
CITy4alHO M MOXET CBHIETEJbCTBOBATH 00 WX mapareHesuce. Ecnu riy-
GuHHOE NpoHCXOoXKAeHHE 3((y3UBHBIX NOPOJ HE BbI3LIBAET COMHEHHS, TO
rajjoreHHbie (JOpMaLIMH TAKKE MOTYT UMETb TOT JKE FEHE3MC.

Mo>kHO MpeaAnoNIoXKHTb, YTO Pa3ABHIOBbIE MPOLECCHI B KPHCTALIHYE-
CKOM OCHOBaHHMH pU(Ta 00YCIOBHIH BHEAPEHHE B €ro OCaJ04YHBIH Uexos
HE TOJIbKO MarMaTH4YeCKHMX, HO H COJEHOCHbIX oOpa3oBaHuii. BronHe
BO3MOXXHO, 4YTO B JIEBOHCKOE BpeMs Ha Teppuropuu Ilpunstcko-
JIHEMpOBCKOro aBlnakoreHa nepHo/bl KpaTKOBPEMEHHBIX, MYJIbCHPYIOLUHX
U3IUSHUA 30 (y3UBOB CMEHSIMCh MEPHOAAMHU YCHIIEHHS FHAPOTEPMaJib-
HBIX TMPOLECCOB, COMPOBOMKAAEMBIX BBIHOCOM K JHEBHOIl MOBEPXHOCTH
3HAYUTENIbHBIX OOBEMOB raJIOr€HHbIX KOMMOHEHTOB. M3nusnus adpdysu-
BOB M DAacCOJIOB, Pa3fe/ICHHblE KpalHE HHUUTOXHBIMH BPEMEHHBIMH HH-
TEpBaJIaMH, ABJIAIOTCS MPAKTUYECKH CHHXPOHHBIMH H 00ycCOB/IEHbI eau-
HBIM MEXaHH3MOM pa3rpy3k riyOWHHBIX MaHTHiiHbIX ouyaroB. HarHera-
HHE COJIM BBEPX 10 pa3pe3y NMpHBeo kK 00pa3oBaHMIO pa3HOOOpa3HbIX CO-
JIAHBIX CTPYKTYp THNa "nopyiuek", BajoB M ILITOKOB. BOJbIUMHCTBO M3
HHX O0BEIMHAIOTCS B JIMHEHHbIE CHCTEMBI, BLITSHYTbIE NapaienbHo 6op-
TaM rpabeHa, YTo HECOMHEHHO OOBACHAETCS MX MPHYPOUEHHOCTHIO K pas-
Jomam. Touka 3peHHs 06 oueBHIHOM MapareHesuce cosneit u 3¢py3uBoB
103B0s1€T 00OCHOBATh OGLIEU3BECTHBIN (PAKT HAIMUMS KPYMHBIX 06JIOM-
k0B quabasa B kenpokax KMcaukoBckoro 1 POMEHCKOro cosiHbIX KymnosnioB
JHenposckoro rpabeHa. BronHe BO3MOXHO, YTO 3TH OGJIOMKH 3aXBaThl-
BJIUCb H BHIHOCHJIUCh Ha JHEBHYIO MOBEPXHOCTb BbICOKOMHHEPAJIH30BaH-
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Puc. 3. Teonornyeckuii npodunp uepes mecropoxaenue Pypa snp Barens
(no [LllaxHoBCKkHiA, 1991])

1 — noxem6puiickuii gpyHnament; 2 — keMGpuiickas 3a1exKb Hedity; 3 — >ddy3usHbie
00pa3oBaHys; 4 — CONCHOCHBIE OTNOXKEHHS.

61



HBIMHM IOBEHWJIbHBIMH PaccolaMd MPH HX JBHKEHHH MO JPEBHUM 3pyn-
TUBHBIM BYJIKaHaM.

JlanbHeias Lerb JOrHYeCKUX pacCyKAeHUH NPUBOAUT K CMEIOMY H
JIASTeKO He GEcCIOPHOMY BBIBOIY O TOM, YTO HCKOMAeMble COJIH H Hed-
Tanble YB, Tak e KAK B BYJKAHHTHI, HMEIOT [JIyOHHHbIH reHe3He H
MOryT NPOHHKATH B OCAXOYHBIN 9eX0J M3 MAHTHHHBIX 04aroB MO
eJIHHOM cucTeMe rJIyOHHHBIX Pa3jIOMOB.

[lomumo TIpunarcko-JIHENpoBCKOro aBiakoreHa noAoOHbIe yCIOBUA
OBGBIUHBI TAKKE U HEKOTOPhIX 3anexeit Amkupckoit Caxapsl. 3aeck Ha
KpyIHeHIeM MecTOpoxaeHn: Xacch Meccaysi NpoJlyKTHBHbIE KeMOpPHIi-
CKME KBapLMTbI MECTaMM MEPEKPBIBAIOTCA MAJIOMOLUHbIMH MJIACTOBBIMH
s¢dy3uBamu Tpuaca. Bhliie Mo paspesy pacriosiokeHa MOLLHAs FIIMHH-
CTO-COJIEHOCHAs MOKPBILLIKA TPHACOBO-IOPCKOT0 BO3pacTa.

Amxupckoe MecropoxaeHue Pypa snb barens npuypo4eHO K BEpLIM-
HE FOpCT-aHTHIUTMHAIBHOM CKJIAAKY aMILIUTY a0l 750 M, pacnonoxXeHHOH
HaJ BBICOKO MOIHATHIM GrokoM ¢yHnamenta (puc.3). HedrenachiiueH-
HBIMH SBJISIOTCS MacCHBHblE KeMOpHIiCKHEe KBapLUMThI-eCHaHHKH dddek-
TUBHOH MOLIHOCTBIO A0 340 M. 3aech B mpelenax OTHOCHTENIbHO Y3KOro
BBICOKOAMILIUTYAHOrO TEKTOHHYECKOro 0/10Ka, Kak M Ha MECTOPOXAECHHH
Xaccu Meccaysi, oTMeuaeTcsi HaUTHYHE KPYTTHOTO HE(TAHOrO CKOTUIEHHH,
a Takoke TpHacoBbiX 3¢(Y3MBHBIX H CONEHOCHBIX oOpasoBaHuii. BrionHe
BO3MOJKHO, YTO BCE 3TH TPH KOMIOHEHTa OCaJIoYHOro paspe3a MMeEKoT
O6LIMiT MAHTHIHBIN TEHE3UC M B Pa3HOE BPeMsA TMPOHHKIH B OCaJOYHBIH
4yexon M0 CHCTeME NMEPHOAHYECKH OMOJIKHBAEMBIX TEKTOHHMUYECKHX Ha-
pymenuii. [Tomowsa HedTAHO#M 3anexkH pacnonoxeHna Bcero B 40 M BbiLe
TI0BEPXHOCTH (yHIaMeHTa, B KOPE BHIBETPUBAHMA KOTOPOro 0GHapyKeHbl
BKJIIOYEHHMs acajibTa, CBUAETENBCTBYIOIUE O OblIOH HEYTEHACHILLEHHO-
CTH 3THX MOpPOJ M MOATBEPXKAAIOLIME BEPOATHBIE MPOLECCH! BEPTHKANb-
HOM Murpauuy riiyOuHHbIX Y B.

O6061as Gosiee OOLIKMPHBIA FEOJIOrMYECKHH MaTepuan 1o pa3ii4HBIM
per{oHaM, MOXKHO TMPHATH K BBIBOMY, YTO COBMECTHOE HaxOXK/ICHHE Ha Ofi-
HOi rutoLany 3anexeii YB, coneit 1 0coO€HHO BYJIKAHUTOB BCTpPEYaeTcs J10-
BOJILHO PEMIKO M HE ABJAETCS 00S3aTeNbHBIM YCIIOBHEM s pOpMHpOBaHHS
CKOTIeHMI HedTH U raza. DakT COBMECTHOrO 3ajeranus B paspese 3¢ dysu-
BOB U COJieli MOKET CBHETE/ILCTBOBATh TOJNBKO 00 MX MapareHe3suce, HO He
MOYKET ABJIATLCA MOUCKOBBIM KPUTEPHEM U1 Pa3BEKH 3anexer YB.
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3akiouyeHue

3aBepluas 0630p pacCMOTPEHHOr0 MaTepuala, MOXHO CleJlaTh BBIBOA
O TOM, YTO KPA€yrojibHOe MOJIoKeHHe OPraHHYecKoi Teopun Hedre-
razoo0pa3oBaHus 0 BO3MOxkHOI renepanuu YB n3 POB saBasercst Be-
anvaiimeii ommbxoi Hayku o Hepru XX Beka. CreayeT TOJIbKO YAHB-
JIATbCSI TOMY, YTO CTOJIb abCTpakTHas M anpHOpHas UAes B TEHEHHUE BEKa
rOCIMOJICTBYET CPE/IY FE€0JIOrOB-HE(PTAHUKOB.

Beilie yxe OTMEYanoch, YTO BCE U3BECTHBIE FEOXHMMHUYECKHE IOKA3aTe b~
cTBa efMHCTBa cocTaBa Hedty U POB nopox nonyuyeHsl B 9KCTPEMATbHBIX
J1ab0paTOPHBIX YCIOBHAX, COBEPLIEHHO HE aJICKBATHBIX MPHPOAHBIM H TIO-
3TOMY HE MOTYT ABJIATECS NPaBOMEPHBIMH. DU3HUecKas U XUMHUECKas CTO-
pOHa IMNOTETHYECKHX MMpolieccoB reHepauuu YB u3 POB ocraercsa cosep-
[IEHHO HEJIOKA3aHHOM ¥ MPOTHBOPEYHT UMEIOLIUMCS (PaKTHYECKUM JJAHHBIM.
He siced ucTouHMK 3HEpruu Juis cuHTe3a YB M3 keporeHa, a Takke Mexa-
HHM3MBI MUFPALIM W aKKyMYJISUHH pacCesHHOH MUKPOHE(TH B MMPOMBILLIEH-
Hble cKoruleHusa. IMEHHO 3TH HeoCTaTKH OpraHU4eckoil TeOpHH NPHBENTH K
CO3[JaHMI0O MHOTOUYMCIIEHHBIX M, 3a4acTyl0, B3aHMOHMCKIIOHAIOILMX Mojeseid
He(rerazo00pa3oBaHHs, €IMHBIX TOJBKO B OZIHOM — OCHOBHBIM HCTOUYHHKOM
HedTaHbix VB sBnsercs paccesHHoe B nopoaax OB.

Bot uro nMcan no noBoAy LENOYKH B3aUMOCBS3aHHbIX U Hepa3peLleH-
HbIX Npo0Gaem opranuueckoii Teopun B.b.ITopdupnes ewe B 1975r.: "He-
06X0IMMOCTh YBS3KM alpHOPHOH XHMHYECKOH CXeMbl ¢ reojiorued oby-
CITaB/IMBAET LiE/bli KOMIUIEKC JIOPHYECKH HEOOXOAMMBIX JOMYLUEHHUH, YTO,
B KOHLIE KOHLOB, MPUBOAMT K MOMHOMY Kpaxy H Tynuky" [ITopdupsbes,
1975]. C uurupyeMbIM BbIBOAOM OJHOIO W2 OCHOBOITOJIOXXHHKOB HEOpra-
HUYECKOM KOHLeniuH HedreoOpa3oBaHus cliefyeT MOJHOCTbIO COTIaCHTh-
ca. Ha camom gene kararene3 OB npuBoauT He k reHepaunu YB, a k yrie-
¢duKauuu paccesHHO#M opraHuku. MeramopcduzoBannele octatki OB Ha-
BCEr/ia OCTAalOTCA 3ane4yaTaHHbIMM B MAaTpULE BMELLAIOWMX TOPOJ H HH
NpH KaKUX JaBJIEHHAX U TEMINEPATypax SMHIPHPOBATh H3 HHX HE MOTYT.

Jns npusHaHus ¢akTa CylecTBOBaHHS MPHUPOAHOro MpoLECcca HEop-
raHu4eckoro cuHre3a HedTaHbX YB HeoOGXxoauMmo, mpexxae BCero, mnpe-
OJI0JIETH NICUXOJIOTHUYECKHI Oapbep, OCHOBaHHBIH Ha OLIMOOYHBIX LIKOMb-
HBIX MPEACTAaBNAEHHAX O HEW3OEXHOH AECTPYKUMH HEPTH B BBHICOKOTEM-
nepaTypHbIX MaHTHHHBIX ycnoBusx. HecMoTps Ha To, uto Habmonath
XMMHMYECKHE MPOLIECChl B MAHTHHHBIX HEPaX HUKOrAa He YAacTCH, MMe-
€Tcs pAA KOCBEHHBIX (haKTOPOB, AOCTATOYHO MOJIHO CBUIETE/BCTBYIOLIMX
0 peaJlbHOCTH MpeanonaraeMoro MexaHusMa abuoreHHoro cuHresa YB.
HauGonee BaxHyl0 HMHGOPMALMIO TNPEACTaBJAIOT BYJIKaHOJOrHYECKHE
Hccnenosanus. B npoaykrax M3BEpXKEHUs BYJIKAHOB MNOYTH BCEraa NpH-
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CYTCTBYIOT pasfiMuHble KonudecTBa HedTH, 6uTyMoB M YB razos. B Byn-
KaHMYECKUX [MeIle W uUTake OOHapyKeHO 3HAYMTENIbHOE ColepKaHHe
MHOTFOKOMIIOHEHTHBIX CMe€Cel OpraHM4YecKHX COCAMHEHHUH, He OTIHYalo-
IMXCS TI0 CBOEMY COCTaBY OT OPraHMYecKOro BELIECTBA MPOJAYKTOB OHO-
cdepbl. Beero B TeyeHue roaa Ha MOBEPXHOCTh 3eMJIM M B MOPCKHE aKBa-
TOPHMH BYJIKaHbI BHIHOCAT MHOTHE MHJUTHAp/Ibl TOHH PasMYHbIX abHOreH-
HBIX OPraHUYECKHUX COEAMHEHHH, YTO CBHAETENBCTBYET OO0 OrpOMHBIX
MaciuTabax MX MPOU3BOJACTBA B MAHTHHHBIX oyaraX. MoryT jin 3Td ouaru
cuHTe3upoBaTh HePTH? MoryT U HedTsaHbIe (IIONIBI COXPAHATHCS MPH
CBEpX BBICOKMX JaBJIeHMAX M Temmnepatypax? JlaboparopHble 3KCrepu-
MEHTHI IOKa3bIBAlOT, YTO MOTYT. B ycTaHOBKe I CHHTE3a ajMa3oB, MpH
nasneHuu ao 70 k6ap u Temneparype okoso 2000°K, n3 cMecH npHpoaHbIX
KapOOHATOB M rMAPAToOB OBbUI MOJIyYEH MOYTH MOJHBIA CTEKTP HEPTAHBIX
VB. DTH pe3y/isTaThl He TONBKO JOKA3bIBAIOT CaMy BO3MOXHOCTb abHO-
reHHOro CUHTe3a YB, HO M OTPHLAIOT BO3MOXKHOCTb JECTPYKLMH He(TH
TNPY THIMYHBIX /18 MAHTUHHBIX HEIp TepMOOAPHYECKHX YCIIOBHAX.

IIpuBeneHHbIE JaHHBIE O 6M3KOM CXOJCTBE XMMHUYECKOTO COCTaBa Op-
raHUYECKOrO BEWIECTBA MPOLYKTOB GHocdepsl U aBHOreHHBIX NPOLYKTOB
BYJIKAHMYECKHX H3BEPXKEHHH MO3BONIOT 00jiee MOJHO MpPEACTaBUThL pe-
aNbHBIA MeXaHM3M mpolecca HedrerazoobpasoBanus. CoBepiIeHHO oYe-
BHIHO, 4TO 002 BHIa OPraHMYECKOro BElECTBA UMEIOT €IHHBINA COCTaB H
TEOpeTH4ECKH, NpPH ONaronpuATHBIX YCIOBHAX, MOIYT TE€HEPUPOBAThb
HedTauble YB. OnHako paccesHHoe B nopoaax OB Moxer npoayuupo-
BaTh pas/iiyHble YB-KOMIOHEHTHI TOJBKO B SKCTpeMallbHBIX abopaTop-
HBIX YCJIOBHSX MpH BO3JAEHCTBMM Ha mopolukoo6pasHeiii obpa3ew, 3ToH
HOpOB! CHIBHBIX XHMHYECKHX peakTHBOB. [Tono6HbIe ycioBHs B NpUpO-
Jie OTCYTCTBYIOT, a, cliefioBaTenbHo, U caMo POB yvacTus B mpoueccax
HedTeoOpa3oBaHHs HEe MPUHHMAET M HABCEra OCTAETCA 3aXOPOHEHHbIM B
nopoje B BUAE YIJIUCTHIX ¥ rpadUTOBBIX BKIIOUEHHH.

B TO xe BpeMs MpHBeIEHHbIH MaTepHal OJHO3HAYHO MOATBEPXKIAECT
TOT (aKT, YTO B MaHTHI{HBIX ovyaraXx (OpPMHUpYIOTCH OrpoMHble 00BEMBI
aOHOreHHbIX OPraHHYECKUX KOMIOHEHTOB.

CyllecTBYIOT JBa BO3MOXKHBIX BapHaHTa Jera3aluH 3eMHbIX Heap. B
PaCKaJIEHHBIX MEIUIOra3oBbIX CTPYAX, BOCXOIALIMX MO KEPNy BYJIKAHOB,
HedTaHble YB npakTuuecku He coxpaHsioTes, okucisiach 1o CO; u HyO.
Ecnu e moabeM MaHTHHHBIX Napora3oBbIX cMeceil MPOHCXOAUT MO
pa3jioMaM 4Yepe3 ropHnle nopoabi GoJjiee MeNJIEHHO, C MOCTENEHHBIM
CHUJKEHHEM JaBJIEHHS H TeMIEpaTyphbl, TO CO3AANOTCH OJIaronpHAT-
Hble ycjioBus A5 popMHpoBaHHus ckomienuii HegTn u rasa. Takos
OCHOBHOM TMOCTYJIaT HEOpraHWuYeckoil TeopuH HedTerazoobpazoBaHus,
NOATBEPXKAAEMBIH PAIOM reoJIOrHYeCKUX apryMeHTOB U (aKTOB.
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H3noxeHHas KOHLETILMs MO3BONSET OTBETHTh HA BOMPOC O MPHUYHHE
NPHYPOYEHHOCTH aGCOMIOTHOrO OONBUIMHCTBA BBIABJIEHHBIX MECTOPOXIE-
Huit YB k noponam ocanoutoro uexna. JIeno B TOM, YTO HMMEHHO B OCa04-
HBIX TOJILIAX Yallle BCEro CO3/Al0TCA NMPHPOAHbIE YCIOBHS Ui COBMECTHOTO
(opMHpOBaHHUS B KAKOM TO HHTEpBAle pa3pe3a pe3epByapa, JIOBYUIKH W TO-
KPBILUKH. B TO ke Bpems, HEMOCPeACTBEHHO Ha/l KPOBJIEH KPHCTA/UTHYECKOrO
dyHnameHTa, B OCHOBaHHH OCaJIOYHOTO KOMIUIEKCA JJOCTATOUHO PeIKo 0bpa-
3YIOTCS HEMPOHHMLIAEMBIE MOKPBILIKH, B Pe3yNbTaTe Yero rityGuHHble ¢uiou-
Jibl 10 30HaM Pa3IOMOB CBOOOIHO NPOHHUKAIOT Yepes BCIO TONLLy hyHIaMeH-
Ta M KOHLIEHTPUPYIOTCS B BhbILIENEKALIMX JIOBYLIKAX OCANOYHOrO Yexiia, 06-
JIaAaroLIMX TOCTaATOYHBIMH EMKOCTHBIMH CBOMCTBaMH.

B HacTosiluee BpemMs B pasHOM CTENEHH OMOMCKOBaHbI NTy6OKMM Gype-
HHEM Bce ocafiouHble GaccefiHbl MHpa M TEOpPETHYECKHE Pa3sHOINIacHs Mo
MOBOAY reHe3uca HedTsaHbIX YB Ha npakTuky pa3BefoyHbIX paboT moutH
He BausAT. [lepcriekTHBBI MOUCKOBBIX OOBEKTOB, HE3aBUCUMO OT TOYKH
3peHHs Ha MPUPOAY CKOTUIEHHH He(TH U ra3a, onpenensioTcs, npexae Bee-
ro, HaJIMYHEM pe3epByapa, JOBYIIKH W MOKPHILIKH. B To e BpeMs oLIM-
6ouHbIEe TIPEACTABJICHHA O MPOUCXOXAeHHe HedTH MpHBENH K OYEHb 3Ha-
YUTEJIbHBIM HETATUBHBIM Hay4HbIM nocneacTsusiM. B teuenue XX Beka Bo
MHOIMX CTpaHaX ObUIM CO3/1aHbl AECATKH H COTHH F€OXMMHHECKHX, THIpO-
reoJIOTHYECKUX W APYTrHX Hay4HBIX MOAPA3NAENeHHH, U3y4alOLHX paccesH-
HO€ B noponax ¥ BogopacreopeHHoe OB. Pe3ynbTaTsl 3TUX HcCieRoBaHuiA,
6a3upylolMXCs Ha MpeACTaBICHHH O BOSMOXKHO#H reHepauuu YB u3 POB,
OmyO/IMKOBaHBI B ThiCAYax MyONMMKaLUM, MaTepuanax pasiHuHbIX KOH(e-
PEeHLIMiA, CHMIIO3HYMOB M KOHrpeccoB. Mexay TeM, mobble HCCeaoBaHHus,
OCHOBaHHbIE Ha OIIHMOOYHBIX (YHIAMEHTATBHBIX MOJIOKEHUAX, CAMH He-
NPEMEHHO CTAaHOBSTCSA HENPABOMEPHBIMH H TYTHKOBBIMH.

ITH 3a0ayx1eHHs NPHBEJH K CO3AAHMIO H Pa3BHTHIO Takux Oec-
fl0J1eE3HBIX NCEBJOHAYYHBbIX HANpaBJeHHii KaK ydeHue 0 HedTemaTe-
PHHCKHMX CBHTaX H rjaBHbIX ¢a3ax HedrerazoobpazoBanus, H3yde-
HHe OHOMETOK, KOJHYeCTBEHHOE ONpeJeieHHe FeHepallHOHHOro Io-
TEHUHAJIA NOPo/, NPorHosnpopanue (pazoporo cocraBa YB no Tumy
POB u HekoTOpBIX ApYrHX.

B pesynpraTe pa3sBHTHS LIHPOKOrO CHEKTpa reOXHMHUYECKHX pa3pabo-
TOK, HaYHHas ¢ HauboJsiee NMPOCTOro JTFOMHHECUEHTHO-OUTYMHUHOJIOrHYEC-
KOr0 aHajlW3a U KOHYas KOMIMbIOTEPU3HPOBAHHBIMH MacC-CIEKTPOMETPHU-
YECKMMH MCCIEJOBaHHAMH, paccesHHoe B nopojax OB u3yyeHo ¢ u3-
JHLUIHEH AeTanbHOCTBIO. PasHoo6pasHble paGoThl Mo HAEHTHUKALMH CO-
craBa Hedrer U POB nokasanu ux HECOMHEHHOE XMUMHYECKOE CXOACTBO.
B 10 xe Bpems 3ToT 6eccriopHblii GakT HU B KOl Mepe He CBHAETENLCT-
BYET O HacjeAcTBeHHOM cxoacTse Hedreit u POB. Kak yxe orMeuanoch
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Bpille, HeTaHbIe YB o6pasytorcs He u3 POB, a u3 6au3kuX N0 coctaBy
abHOreHHbIX OPraHMYeCKHX KOMIIOHEHTOB, FeHEPUPYEMBIX B [JIyOHHHBIX
MaHTHHHBIX o4arax.

[Nockonsky POB nopon He npuHHMaer yyacTust B JOPMHPOBAHHH CKO-
TJIEHHH HeTH M rasa, BCe CBA3aHHbIE C HUM CBEPXCJIOXKHbBIE M JEHCTBH-
TEJNBHO HHTEPECHbIE HayyHble pa3pabOTKM HE WMEIOT MPaKTHYECKOro
CMEICIIa ¥ Pa3BUBAIOTCS TOJABKO camu i cebs. MTorosnie BBIBOJBI 3THX
paboT 1o nporHo3y NepcrneKkTUB HedTera3soHOCHOCTH OTAEBHBIX TEPPUTO-
puii ¥ ApyruM npo6yieMaM HeTAHOH reosioruy ABMSIOTCS HENPaBOMEPHbI-
MH U HEMPUEMJIEMBIMH. A 3TO 3HAUMT, YTO THICAYH HAYUYHBIX COTPYAHHKOB
3aHUMAIOTCS MCCJIEIOBAHUAMH HE UMEIOILMMH HUYero obliero ¢ npupon-
HBIMH Npoleccamu HedreobpazoBanus. B utore, orpoMHbiii uesioBeveckmii
YMCTBEHHBIH IOTEHLMA1 HECKONbKUX MOKONEHUH HCcienoBareeid 3Toi
Tpo6eMbl 3aTpaunBaICs H NPOLO/DKAET 3aTPAUUBATHLCA BIYCTYIO.

B 3akmioyeHue, npuBeny HEKOTOpPble COOOPa)KEHHA O BO3MOMKHBIX
CpoOKax MpeKpalleHHs Hay4HOro Crnopa, Mexy CTOPOHHMKAaMH ajlbTepHa-
THBHBIX TeOpHH HedrerazoobpazoBaHus. BuauMo, 3TO BpeMsi HAcTynuT
4epe3 10-20 ner. 3a 3TOT NEpPHOA 3aKOHYAT CBOKO aKTUBHYIO OOLIECTBEH-
HYIO M Hay4HYIO A€ATEeJIbHOCTb MPEACTABUTENH COBPEMEHHO reosioruye-
CKOHM 3JIMTBI, BO3IJABJSIOIME OONbLIMHCTBO FE€OJIOFMYECKMX OpraHu3a-
UM, HayYHO-HUCCJIEJOBATENbCKUX U 00uIe00pa3oBaTenbHbIX HHCTHTYTOB.
OnH, Kak npaBu/IO, SABJIAIOTCA CTOPOHHUKAMU OPraHHYECKOH TEOPHH, MX
Hay4Has Kapbepa, JOCTMIHYTbIE yuyeHble 3BaHHA U CTENEHH BO MHOrOM
CBA3aHBI C Pa3sBUTHEM M yKpEeNJEeHWEM OTAENbHBIX HaNpaBieHHI U Bcel
3TOi TeopuH B LeaoM. IToaToMy oTkasarbcsa OT CBOEH TOUKHM 3peHHs Ha
reHe3uc HedTH W rasa, H3MEHHTb COCPXKAHHE HAYYHDBIX HCCENOBaHMI
OHH YK€ HE 3aXOTAT U HE CMOTYT. N

Bo3M0XHO, YTO HOBOE MOKOJIEHHE PYKOBOAAIUMX PabOTHHUKOB, He 06-
peMeHEeHHOE CTapbIMK "3aciyramMu” B 00J1acTH pa3BHTHS TEOPHH reHE3HCa
HedTH, Gonee CMOKOHHO ¥ He MPEAB3STO BOCIPUMET NpeACTaBieHHe 06
abuorenHoi npupone HedpTaHbix YB u Gymer cnoco6cTBOBaTH MX BHE-
APEHHIO B HAY4HYIO W NPAKTHYECKYIO XKH3Hb HedTaHukos. [ToMumo 3TO-
ro, 3a TOT ke nepxoa GyayT OTKpbIThl HOBble ckorUieHus YB B kpucrai-
NHYECKOM (yHIaMEHTE U, B TOM YHCIe, B pallOHaX OTCYTCTBHS MOPOA
0CafioYHOr0 4€XJ1a, YTO OKOHYATEIbHO ONPOBEPTHET OCHOBHbIE MOJIOXKE-
HHs OPraHH4YecKoH TeopuH HedTerazoobpa3oBaHus.

Bosspaiasch k OCHOBHOI TeMe HacTosuwed pabGoTbi, kacaroleics
ABYX ajlbTEPHATHUBHBIX KOHUENUMH HedTerazoobpa3oBaHus, oTMeuy elile
pas, uto k Hauany XXI Beka rinaBeHCTByoLas posib U obluee NpU3HaHKue
B Hayke BCe €lI€ OCTalOTCA 3a opraHuyeckoi Teopueil. Ee cTtopoHHHKH
MIONPOCTY HTHOPHPYIOT BCE KPUTHHECKHE 3aMeUaHHUs CBOUX OMMOHEHTOB,
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B pesyinbTaTe 4ero co BpeMeH A.Jl.Apxanrensckoro  U.M.I'yGkunHa B
HE(TSAHOHN reONTOrHK rOCMIOACTBYIOT OIHGOYHDIE NPEACTABNEHHS O FeHe-
3uce HeTaHbIx YB.

"MaccoBblii NCHX03" M WHPOKOE NPU3HAHHE NCEBJOHAYYHBIX Hanpas-
JNIEHHH MCCIIE0BaHUH HEOJHOKPATHO OTMEYANHCh B HCTOPHHM DPa3BHTHA
psza crpan. Tak, B 30-60-x ronax npounioro Beka nogo6Hbie COBBITHS B
Poccuu GbuIH CBA3aHBI C PasBHTHEM T€HETHMKH, HAYKH O HAaCJIEACTBEHHO-
CTH ¥ M3MEHYMBOCTH opraHu3moB. CTtopoHHHkH akagemuka T.J[.JIbiceH-
KO, OTpHLIasi KJIaCCHYECKYIO TEHETHKY KaK HAETMCTHYECKOE W Oypxy-
a3HOC Hay4yHOE HalpaBJ/IeHHE, YTBEP)KAATH BO3MOXKHOCTb HAC/eIOBaHUS
OpraHu3MaMH NpHOOPETEHHBIX MPH3HAKOB, a TAKXKE BO3MOXHOCTh GBICT-
poro nepepoxaeHHs ONHMX BHIOB pacTeHuii B Apyrue. B pesynbrarte
MHOFOJISTHEr0 MOHOMO/MM3Ma THX B3MIAA0B GBLIM pasrpoMIIEHBI Hayu-
HbIE LIKOJIbI B TCHETHKE, ITOJBEPrCs PENPECCHAM PAl BEAYIIHX COBETCKUX
YYEHBIX, a GHOJNOTHM M CEeBCKOMY XO3AHCTBY ObL1 HaHECEH OrpPOMHBbIiA
9KOHOMHYECKHH H MOpaJIbHbIH ylepo.

Ewg Gonee spkuit npuMep cBA3aH C WIESIMH MapKCH3Ma-TEHHHH3MA,
TNIPEACTABAIOUIMMHE cO00H cucTeMy GHNO0CO(DCKHX, SKOHOMHYECKHX H
COLIHAJIbHO-MOJJUTHYECKHMX B3MJIAA0B Ha 3aKOHBI pa3BuUTHs obuiecTsa. Kak
M3BECTHO, MOAOOHbIE B3MJIAABI ONpPEAEIANN UACONOTHIO BCEX CTPaH Co-
LIHAJIMCTHYECKOr o Jlareps B TeueHue Gonbiueit yacth XX Beka u o6ycrno-
BUJIM HU3KMH YPOBEHb MX JKHU3HH M DKOHOMHHYECKOTrO pa3sBHUTHA. XOA HC-
TOPHH 10Ka3aJjl, YTO OCHOBHOH MOCTYJIaT TEOPHH MapKCH3Ma-TeHHHH3Ma
O HEM3OEKHOCTH Mepexoja OOLECTBa OT KaMHTATUCTHYECKOTO K COLMa-
JIMCTHYECKOMY ITyTH Pa3BUTHUS ABJIAETCSA OLIMOOUHBIM H YTOMHYECKHM.

[TomumMo ycnosuii dopmMHpoBaHUA MeCTOPOXKIAEHHH HedTH W rasa, B
HaCTOsILLEH paboTe pacCMOTPEH Taloke M piA GJIH3KHX BONPOCOB €CTECT-
BO3HAHMS, KacalOLIMXCA rede3nca yris v conu. B Teopetuueckom rmiade
npobnema ux o6pazoBaHus, MOAOOHO HEDTH, OCTAETCH AMCKYCCHOHHOMN
J1O HACTOSILIEro BpEMEHH.

CyuwecTByrouyie Mozenu HOpMHPOBaHHS YIS 3a CUET 3aXOPOHEHHUS U
npeobpa3oBaHUs APEBECHHBI MOTHOLIMX ACPEBLER MM MOLIHBIX 06pa3o-
BaHMii TOpha He MOATBEPKAAETCS MaTepHanamH HaGNIoneHUil 3a coBpe-
MEHHBIMU JiecaMu U Gonotamu. Mexy TeMm, HehTh M Yrosib paccMaTpH-
BAIOTCA Kak Haubonee OAM3KHE MO COCTAaBY M TFOPIOYMM. CBOHCTBAaM MO-
Jie3Hble Mckonaemble. COBMECTHOE 3ajieraHHe B OCAJOYHBIX TOJIIAX 3a-
nexxert HeTH, ra3a M yrobHbIX MIACTOB ABASETCHA JOCTATOUHO OOLIYHBIM
ABJICHHEM, B CBA3M C YeM MHOTde GacceiiHbl CUMTAIOTCH ONHOBPEMEHHO
YIIEHOCHBIMH M HedTerasoHocHsIMH. ITo 3T0i npuunHe B pabote pasne-
JIAETCA TOYKA 3PEHHUs HA TO, YTO YroJib, TaK ke KaK H HedTb, UMeeT rity-
OHHHOE aBHOreHHOE MPOUCXOXKIECHHE.
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BrIcKka3bIBaeTCs MPEACTaBJIEHHE O TOM, YTO HE(Th MO CPaBHEHHIO C
yriiem siBisetcs 6osiee MONOABIM NMPHPOAHBIM 06pa3oBaHueM. Buanmo, ¢
CHJTypHHCKOrO BpEMEHH MaHTHIHHbIE Hepa 3eM/IM Ha4yajli CHHTE3HpOBaTh
6UTYMHBIE PacTBOPBI, o6oraweHHble yriaepogaoM. [lonaaas no 3oHam riy-
OMHHBIX Pa3JiOMOB Ha [OBEPXHOCTb, 3TH OUTYMBI MOABEPrajuCh MpOLEC-
caM OKHCJIEHHd U NpH JajibHellueM 3aX0pOHEHHUH BMECTE C 0CaJKaMH Mo-
CTeNEeHHO MpeBpallaIuch B Yrojb. C TPETHUHOrO BPEMEHH B TEX XK€ IIly-
OMHHBIX OUTYMHBIX pacTBOpax YBEJIHYMJIOCH COAEp)KaHWE BOAOPOAA H,
BHEAPSAACH MO pa3jioMaM B pe3epByapbl BEPXHHX FOPU3OHTOB 3€MHOH KO-
pbl, OHH CTaIH HOPMHUPOBATH CKOMIeHHs HedTH H rasa. [TonobHoe npen-
nosiokeHHe Haubosee JOrHYHO OOBACHAET HE TOAbKO (akT COBMECTHOrO
3aeraHus HeTH M yris, HO U Gosiee MOOOH BO3pacT HETAHBIX CKOIM-
JIEHHI1 110 CPaBHEHUIO C YTOJIbHBIMH.

JlocTaTrouHO uacTOe COBMECTHOE 3ajeraHMe B OCaJO4HOM pa3pese
BYJIKAHOTEHHBIX MOPOA W COJIEHOCHBIX 00pa30BaHHil MO3BOAAET CYIAHMTh
00 ux napareHesuce. Buaumo, kiaccuueckue npeacTaBieHHs o GopMH-
pPOBaHHM COJICHOCHBIX TOJIL B pe3yJbTaTe WCMApeHHs MOPCKOH BOIbI B
MEJIKOBOJIHBIX BojoeMax Tvna 3annBa Kapa-boras-T'on aensiorcs Henpa-
BOMEpHbIMH. B 1omoOHBIX ycnoBUsX 00pa3yloTcs JMIUb MaJIOMOLIHBIE
naryHHsle 06pa30BaHUs COJIei, 3arpA3HEHHbIE TEPPUTEHHbIM U KapOoHaT-
HbIM MaTEpHAIOM, a TaKKe PalIMYHBIMH OpPraHHYECKMMH OCTaTKaMH.
I'nmy6GuHHBIA reHe3nc UCKOMaeMbIX FajoreHHbIX TNMOpOA MOATBEPKAACTCA
HUX OTPOMHOM MOILUHOCTbIO, CTEPUIILHOH YUCTOTOH, OTCYTCTBHEM OpraHu-
4EeCKMX OCTAaTKOB, a TaKKe MpoLeccaMHd COBPEMEHHOTO HAKOIJIEHHS CO-
neil B OCHOBaHUU MOJIOABIX PUGTOB.

K Hacroswemy BpeMeHH GeccriopHblii MAaHTHIAHBIHA reHe3uc npU3HaeT-
c TOJIbKO 3a BYJIKAHOI€HHLIMH 00pa3oBaHUSMH. B [eHCTBHUTENBLHOCTH
TOT >K€ MAHTHHHbIH reHe3uc, B paBHOH Mepe, UMEIOT Takoke BCe HETAHbIE
VB, yrau, coneHocHble TOJIUH U pyAbl OONBbUIMHCTBA METANIOB. Takum
obpa3oM, mpolecchl Aera3alMH MaHTUIHBIX HENp CO3Jajlid HE TOJIbKO
rugpocdepy, atmochepy u Guochepy 3emnu, Ho H abcontoTHoe Gosb-
LIMHCTBO BCEX MOJIE3HbIX HCKOMAEMbIX HalleH MaHeThl.

3aBepuias HactosLlyto paboTy, npuBeny aBe GOPMYIMPOBKH TEPMHHA
HedTb, OTpaXkatolUe ajlbTepHaTUBHbIE NPEACTABIEHUs 00 ee reHesuce.

HedTb — 310 %MaKkHe ruapodoOHble NpoayKThl npouecca GoccHIn3a-
uun OB nopog (no C.b.Baccoernuy).

HedTb — 370 npoaykT abHoreHHOro cHHTe3a, NpecTaBsoLHii coboh
Yr€BOAOPOAHbIH pacTBOpP, NOCTYNMUBIIHN B BEPXHHE FOPU3OHTBI 3€MHOMH
KOPBI 110 30HaM pa3jioMOB M3 rIyOHHHOrO o4ara B pe3yJibTaTe [era3alunH
MaHTHHHBIX Heap.
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