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BBEAEHME

SBONOUMA OCAAOMHOTrO NPOUECCa B WCTOPMM 3eMnu HEeOAHOKPaTHO pac-
cMaTpuBanace MHOrMMMW reonoramu-teopetTukamu. 3toit npobneme Guinu nocea-
weHs! paborel A.M. Maenoea, A.lN. Kapnuuckoro, B.W. BepHagckoro, A.T. Bu-
Horpagosa, H.M. Crpaxoea, J1.A. 3enkesuya, A.B. Cuaopenko, A.B. PoHosa,
A.N. Anwwmna, B.C. Cokonosa, . WOpwu, P.A. Oanu, B.B. Py6u, B.M. lonsa-
wmuara, MN. Knayau, P.B. ®alip6puaxa n mHorux apyrux. Hecmotpa Ha obunue
pabor B 3TOi o6GnacTu, MHOrMe CTOpPOHBI NpobnemMmeb! 3BOMIOUMKM NPOLECCOB
CeAUMEHTaUMM A0 CUX nop ocTalTcA cnabo o6oCHOBaHHLIMKM, 8 UHOrAa AaXke
NPOCTO 3arafioyHbiMKU. [pUuYMH, OnpeaenAlWMX FUNOTETUYHOCTL NpeAacTaBne-
HMA O TpaHcthopMaluMM OCafOMHOro npouecca BoO BpemeHd, mMHoro. Mpexae
BCEro cnefyer NoAYepKHYTL CMNOXHOCTL U MHOrO(aKTOPHOCTL CAMOro 0CafaoM-
HOro npouecca, KOTOpbIiA PasBMBaETCA B NPefienax BHELHMX 30H Hallei rinaHe-
Tbl; B €ro peanu3auuy NPUHUMAIOT YYacTWe KaK 3HAOreHHbIe, TaK M 3K30reH-
HbIE CHNbI, NPUYEM 3BOMIOUMA OCAL0MHOro NOPOAo- M pyaocobpaszosaHuA 06bIYHO
NPOUCXOAUT NOA [AeHCTBMEM HanpasneHHoro passutuA Buocdepsbl u Hoocdepsl,
ruapoctepsl, atMmocdepsl. Bonbwylo ponk B 3TUX HanpaBneHHbIX W3MEHEHMAX
WrpaeT reoxXxMMWYeckKana 3BONWUMA Toro cybcTpaTta, KOTOPbIA ABNAGTCA MCTOM-
HMKOM OCaf0YHOr0 Martepuana Ha KOHTMHeHTankHOM 6noke; B NUTONOrMK TaKkue
o6nacti MobunNU3auMK BeLECTBa NPUHATO Ha3biBaTh NUTAOLWWMKW NPOBUHUMAMM.

OpyraA npyunHa, 3aTPyAHAKOLWAA PEKOHCTPYKLUMIO NpoLeccoB ocagkoobpaso-
BaHWA BO BPEMEHW, — HEMOoMHOTa reonoruveckoil nertonucu. [elcTBUTENBHO,
eCNnM COBPEMEHHbIE OCaAKW M COBPEMEHHbIE MUTalLWMe NPOBMHLUMK NpaKTUYeC-
KW AOCTYNHbI MCCNeAOoBaHWI0 B Npeaenax BCei NOBEPXHOCTU NNaHeTsl, TO naneo-
30MCKan WCTOPWA OKEaHOB, 3aHWMAalWMX, Kak u3BecTHo, 2/3 noBepxHOCTH
3emnu, 10 CUX NOP OCTAETCA NPEANONOXKMTENLHOW; 3/ech Naneo3oncKue oTno-
YKEHWA NOKa Heu3BecTHbl. bonee Toro, o6HaXKeHWA Nanec30NCKUX TOMLLY Ha KOH-
TUHEHTansHOM Gnoke 3aHumaloT Tonbko 12% ero nnowagy; 3TM WM3ONUMPOBaH-
Hble NATHA YBA3bIBAOTCA MeXAy coboit Ha OCHOBE CeTKM CKBAaXMWH MUNU NyTem
BecbMa NpUBNMKEHHLIX Naneoreorpadmyeckux gonylieHuin. Ecnu Kk ckasaHHomy
npu6aBuTL, YTO BbIXOAbl AOKEMBPUICKUX TOMWL HA KOHTUHEHTaX TaKe npea-
CTaBnAKT coboi NPOCTPaHCTBEHHO OrpaHU4YeHHble MATHA B npeaenax ApeBHUX
LWWTOB M B AAPaxX OPOreHOB W COBEPLUEHHO HEM3BECTHbI Ha OMPOMHBIX NNOWAAAX
MupoBoro okeaHa, TO CTGHET O4MEBMAHOW CKYAHOCTL TOro haKTUYECKOro mare-
puana, KOTOPbIM PacnonarawT NUTONOrKM Npu paclwvdpoBKe 3BONIOUMKA OCAA0Y-
HOro npouecca 3emnu.

TpeTeAa NpUuMHa, HEPEAKO Mellawlan pa3obpaTbCA B UCTOPUM CEAWMEHTa-
uuM, — BTOpUYHbIe Npeo6pa3oBaHWA OCafl04HbIX NOPOA U pyA (AvareHes, katare-
He3 ¥ meTamopdM3M pa3nuyHbIX CTYNEHEN) ; OHU MHOr4a BecbMa CYLIECTBEHHO
MEHAIOT XUMWKO-MWUHEPaNOrU4ecKuil COCTaB, TEKCTYPY M laXKe MOLLHOCTbL nep-
BOPOAHOro 0CafKa, YTO AOBONbHO CUMNbLHO 3aTPYAHAET BO3MOXHOCTb PEKOH-
CTPYKUMA NEpPBHUYHBLIX YCnoBuik ero obpazoBaHuA. BnuaAHMe Bcex 3TMX BTOpWY-
HbIX MPOUECCOB CTAHOBWTCA AOBOMLHO ABHLIM YXKe ANA Naneo3olCKUX OTNoMe-
HWIA, HO CBOEro anoreA OHO AOCTUraeT B apXeWCKWX TOMWWAX, CaMO OTHeCeHWe
KOTOprX K OCapxKam B pAje cny4aes CTaHOBMTCA npoGnema’mqnuM.

Crparuchepa, mnu cnouctan ocapo4yHan obonoyka 3emnu, 3aHMMaeT oKonNo
90% ee nosepxHocTW. C 0cafgo4HbIMK NOPOAAMW MPOCTPAaHCTBEHHO CBA3aHbl Ca-
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Mble PasHooGpasHbie nonesHble Mckonaembie. OaHW M3 HUx, Takue, HaNpUMep,
KaK XenesHble pyabl, 6G0KcuThI, hochopuTs!, Mapratuessie pyasl UNK POCCHINK,
NpeAcTasnAT co6oit ecTecTBeHHbIE NPOAYKThI CRAMMEHTauWM, 06pa30BaBLUMeCA
B pe3ynbTaTe BbIBETPUBAHUA MCXOAHBIX MarMaTUYecKUX, MeTamophUYeCKUX W
0CafA0uHbIX MOPOA WK B pe3ynbTate ady3MBHOW ABATENLHOCTH U HENOCPEACT-
BEHHOr0 NEpPeoTNIOKEHWA MaTepuana B 03epax, MOPAX M oKeaHax. [ipyrue (Han-
puMep, MHOruMe CTpatuopMHbie PEAKOMETanbHbLIE WMAW CBUHUOBO-UUHKOBLIE
MECTOPOXAEHUA, @ TaKXe Hed)TAHLIE 3anexxu) ABMAIOTCA B OCHOBHOM pe3yfb-
Taramd MUrpauMu NOA3EMHLIX BOA W YrNeBOAOPOAOB, UX MHADMNLTPaUMKU UNK
anu3vKM B cnouctoii oBonouke. Ecnu nepebie B 06wmx yeprax topmuposanuch
Ha paHHUX CTaAMAX OCafloMHOro npouecca (BbiBeTpUBaHWUE, NepeHoc, cefuMeHTa-
UMA, OTYaCTU AvareHes), To BTOPbIe MOFYT PacCMaTpPUBaTLCA Kak 06pa3oBaHuA,
umelowwue Gonee CNoXHYH MCTOPUIO, MHOMAA YyXKAbIE Npoueccam ocaagkoobpaso-
BaHuA, chopMUpOBaHHLIE Ha Gonee NO3AHWMX CTAAUAX nuToreHesa (auaredes,
KaTareHes, meramopdusm) .

He BbI3bIBaET COMHEHMA, YTO MOME3HbIE UCKONaeMble NepBoii rpynnbl MOryT
CNYXUTb NPAMBIMK MHAMKATOPaMK 3BOMIOUMK OCA0YHOrO NpoLecca, TOrAa Kak
CBA3b MEXAY YCNOBMAMM CeMMEHTaUMn U pyaoobpazoBaHuA B PYAHLIX CKOMNne-
HWAX BTOPOW rpynnkl Gonee cnoXxHaA W NOAYAaC HE UCTONKOBbLIBAIOLAACA OAHO3-
HauHo.

Mpu pewexnn npobnems! 2BONIOUUM OCAAOYHOrO NPOLECCA NONE3HBIM UCKO-
naemMbsIM NPUHAANEXUT ocoboe MecTo. ITO U BCTECTBEHHO, TaK KaK BonbLUMHCT-
BO PYAHbLIX CKOMMNEHWA BHELHe M MO COCTaBy Pe3KO OT/IMYAIOTCA OT BMELLa-
LWMX MX Tonwy, T.e. NPUHaAnexaT K ""ak3otMyeckum'' obpasosanuam. C apyroit
CTOPOHbI, MHOTME U3 OCafloNHbIX PYA AOBONLHO ONPEeAeneHHo oTpaaioT dauu-
ansHo-naneoreorpauyeckue ycnosmA ux o6pasoBaHnA, ABNAACE YYTKUMU UHAK-
KaTopaMu KNnumarta, NMonoXKeHWA B uaeansHomM daumansHom npodmne, rnybuHbl
naneoBoA0emMa, UHTEHCUBHOCTM MOCTYMNNEHWA PyAHOro BewlecTea u paszbaennaio-
LWMX KOMNOHEHTOB, PasMbIBOB, BOMHEHWIA, B3MYMMBAHWA U MHOrUX APYrux
thakTOpoB CceaMMeHTaumuM. XapakTepHO, YTO MMEHHO OCaf04HblE MOne3Hble
WCKONaemble CTanu nepebiMA 06beKTaMK, Ha KOTOpbIX GbiN ycTaHOBNEH Heobpa-
TUMBIA NPOLIECC HAKONNEHWA OCaAAKOB B reonorMyecKkoi ucropuu 3emnu. B Kou-
ue 40-x rogoe H.M. Crpaxoe GeccnopHo AOKa3an, YTO CYLUECTBYET BO3pPacTHON
PAA KeNesHbIX PyA: OT [AXKECMUAMTOB A0 OONUTOBLIX BYpbIX YKeNesHAKOB, COC-
TaB8, (haumansHan NO3VMLMA U CTPYKTYPHO-TEKTOHUYECKOE MOMOXEHWE KOTOPbIX
MEHANOCL BO BpemeHu. [lanbHelluMe UCCNeAOBaHUA COCTaBa M ycnoBuii o6paso-
BaHWA 3TUX NOPOA NO3BONMNM OBHAapPYXWTL He TONbKO PasnNUYMA B COCTaBe M
CTPYKTYpe pyA, HO W A0Ka3aTh U3MEHEeHUA (PU3NKO-XMMUYeCcKUX 0BCTaHOBOK
ux hopMUpPOBaHWA.

B c6GopHuKe, npeanaraeMoOM BHWMAaHWIO YMTaTenei, npeacraBneHbl CTaTbW,
XapaKTepuaylolMe HanpasneHHsle W3meHeHWA ocobeHHocTeill dopmupoBaHua
cocthopuToB U YepHbIX cnaHuee, GOKCUTOB, MENesHblX M MapraHueBbiX pya,
pOCChLINei peAKuX METannoB WU 3BanopPMTOB, a TaKMe CTPaTUOPMHbIX MECTOo-
POXAGHMIA Meau, CBMHLA, UMHKAE, HedTH U KaycTOBUONUTOB B PasnunyHbIX CTPYK-
TYPHO-TEKTOHMYECKUX YCNOBMAX U HA pasHbiX 3Tanax pa3sutuA 3emnu. 3Tm pa-
60Tl 6binn aonoxensl HaXI|l Bcecolw3sHoM nNUTONOrMYeCKOM COBELUaHWW, KOTO-
poe cocroAnock 11—13 HoAGpa 1981 r. 8 HoBocubupcke.

MoxxHO HageATsCA, YTO NyBnUKyemble MaTepuans! NO3BONAT CyLIECTBEHHO
yKpenuTh hakTuyeckuii yHAaMEHT NUTONOMMK U yueHUA o6 ocaaouHbix nones-
HbIX MCKONAaemblX, BHECYT HOBbIE MOTMBbLI B CYLUECTBYIOLUME CXEMbI OCAAOYHO-
ro pyaoreHesa ¥ NOMOryT B pelleHMM BaXKHbIX npobGnem 3BONKOLUMKM OCAAOYHOTO
Npouecca B reoNorMyecKoi NCTOPUKM Hallen nnaxetbl.
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B.H. Xonodoe

NPOBJIEMbl ®OPMWUPOBAHWA 3NOX PYAOrEHE3A
B OCALOYHOM NPOLECCE

OCAQOYHBIE PYAHBLIE 3INOXHU U NPOBUHLWM

MpeacTasneHnA 0 pyAHbIX 3NOXax U PYAHbLIX NPOBUHUMAX OTPaX<aloT Npepbi-
BUCTOCTL MpoueccoB pyaoobpa3oBaHWA BO BpemMeHW W npocTpaHcTee. OHu 3a-
poaunuce B Havane XX B. Npu nepBbIX NONbITKax uccneaoBats oblime 3aKOHO-
MEpPHOCTM Pa3MeLLeHUA MEeCTOPOXAEHWI NOoNesHbIX UcKonaembiX; B paboTax
B. Nuuarpena [Lindgren, 1909] u [enone [De Launay, 1913] 6bino nokasawo,
YTO PYAHbIE CKOMMEHWA PasHbIX reHeTMYECKUX TUMOB PacnpeaenAtoTCA npepbi-
BUCTO, 06LIYHO KOHUEHTPUPYACL NGO Ha OTAENMbHLIX YY4acTKax 3eMHOI noBepx- .
HocT (npoBuHumM), nuBo B npeaenax ONpeAeneHHbIX CTPaTUrpatuyecKux
MHTEpBanoB reonoruyeckoro paspesa (anoxwu) .

XapakTepHo, YTO Ha NepBbiX 3Tanax pa3’BUTUA METannoreHuu pyaHsie 3noxu
W NMPOBUHUMKA BLIAENANUCL YACTO IMnupuyeckum nytem. MosgHee Gnaroaapa
pabGotami C.C. CmupHoea [1937, 1947], 10.A. B 1nubuHa [1947], C.A. Baxpame-
esa [1861], W.I. Marakbana [1969], B.A. CmupHosa [1963, 1967],
I.A. Teanupenuase [1972] u mHorux Apyrux uccnepoBateneit, NpeacTaBneHue
0 PYAHbIX MOACAX W MPOBWHUMAX CNMAOCL C YYEHWEM O FEOCHHKNUHAnNAX, a
3aNOXKU pyAoo6pasoBaHUA XOPOLUO BMUCANUCh B CTafMM PasBUTUA ITUX TEKTOHU-
YECKUX CTPYKTYp nepsoro nopAaaka. CTano BO3MOXHLIM pa3nuuate Merannore-
HUYECKME 3MOXWU, COOTBETCTBYIOWME apXEMCKOM, paHHe-, CpeaHe- U BepxHe-
NPOTEPO30IMCKON, putheiiCKoi, KanefoHCKOM, repuUMHCKON M anbNUIACKOW cKnaa-
4aTOCTM WM COOTBETCTBEHHO BbIAENATb CPeAWM HUX coﬁc'raenuo reoCUHKNHaNb-
HYI0, paHHe- ¥ .NO3AHEOPOreHHYH CTaAuM,

Heo6xoaMMo noa4epKHYTL, YTO TAKOW CUHTE3 FreOTEKTOHUKMU U MeTannoreHum
0co6EHHO XOPOLIO OTPaXkaeT 3aKOHOMEPHOCTM Pa3MEeLLeHUA MEeCTOPOXKAEHWIA
MarmaToreHHero pAAa; 3HauMTenbHO.  XyXKe YBA3LIBAOTCA C NPeANOXXeHHOM
CXEeMOI OCaf0YHbIE W BYNKAHOMeHHO-OCAA0MHLIE PYAHbIE CKONMEHWA, NPOCT-
PaHCTBEHHAA NOKanuM3auuaA KOTOPbIX B MEPBYH O4Yepeab ONpPeaenAeTcA Knuma-
TOM W BYNKaHW3MOM, a YK 3aTeM UX re0TeKTOHMYECKWUM MONOMXKEeHWeM.

MepBble NOMbLITKK BbIABNUTL 3MOXW OCAaAOMHOro PyAOreHe3a NpPWHaAneat
N.B. Mycroeanosy [1933, 1940]; nosgHee u ropasgo Gonee AETansHO OHM
ﬁbmul nayuenbl M.N. CrenaHosbim [1937, 1947] u H.M. Crpaxoseim [1940,
1947

Mpu uWccnepoBaHUM Pa3HOBO3PACTHLIX YronbHbIX MecTopoxaeHuid M.U. Cre-
nasoe [1947| Bbigenun v onucan BaxHeiLLIME 3NOXW YrNEHAKONNEHWA, 0XapaK-
TEpU30Ban OTAeNbHbIE YrofibHbIE MECTOPOXKAEHWA, YrneHocHble 6acceiHsbl,
y3Nbl W MOACa YrneHakonneHWA, COOTBETCTBYHOLWME NO MaclwTaby pyAHbIM
NPOBUHUMAM, U NOAYEPKHYI, YTO Macchl PaCTUTENLHOrO MaTepuUana, nocnyXme-
WKe WCXOAHBIM MaTepuanom ANA (OPMUPOBAaHWA Yyrned, Hakannueanuck Kak
B YCNOBUAX reoCMHKNWHanei, Tak u Ha nnatdopmax, T.e. HE3aBMCUMO OT reoTeK-
TOHWYECKOr0 peXxuma.

B u3sectHoit moHorpacuu H.M. Crpaxosa [1947] 6bina caenaHa nonbiTKa
BHaYane BbIAENWUTL Cpeau BCero MHorooBpasvA reHeTMYECKU PasHOPOAHbLIX
MECTOPOXKAeHUIi >enesa rpynny coBcTeeHHO runepreHHsix o6pa3oBaHWi, a
3aTeM PacCMOTPeTh 3aKOHOMEPHOCTW WX PasMelleHWA B NPOCTPaHCTBe WU Bpe-
MEHM. B KOHEYHOM cueTte TaKOﬁ noaxoa nossonun HaAMETUTL B NOCTanbroHK-
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Puc. 1. Crpaturpacuneckoe pasmewenve daunanbibix THNOB xeneanbix pya (no H.M.Crpa-
xosy [1947]) ;

CKOI UCTOPWMM 3eMnM LWeCTb KPYMHbIX U BOCEMb-AEBATL MENIKUX XKenesopya-
HbIX 3MN0X, YePeAYIOLIMXCA C NepuoAamn peakoro ocnabnenun pyaoobpasoBaHuna,
H.M. CrpaxoB nokasan TECHYI FeHETMYECKYID CBA3b MeXay rnobansHsimu
TPaHCIrPeCCUMAMM Ha KOHTMHEHTansHOM 6noKe M BO3HUKHOBEHWEM JKEneso-
pyaHbix 3anox. Kpome Toro, emy yaanock HAMeTUTb M ONUCaTb PAL KPYNHERLIKUX
YKenesopyaHbiX NPOBUHUMIA MWpa, NOKasaTb MX NPOCTPAHCTBEHHYK CBA3b C
MeCTOpPOXAEHWUAMK BokcuToB U MapraHua u yCTaHOBMTb UX YETKYHO NPUYPOYeH-
HOCTb K TFYMMUAOHbLIM KNMMaTMYecKum 30Ham. PekoHcTpyupya 3sonouuio
»enesopyaHoro npouecca so Bpemenn, H.M. Crpaxos ycraHoBun, uto hopmu-
pOBaHWE MECTOPOXAEHWI >kenesa, HayasBlweecA B Aokembpuiickoe BpemA B
reOCMHKNWHANAX, NOCTENEHHO MepemMewanocs Ha nnatdopmsel, NPUYEM Kene-
3UCTbie KBapuUWTLl B Naneosoe 3aKOHOMEPHO CMEHANWUCH OONWUTOBLIMK Xeneso-
PYAHLIMWA CKOMMEHUAMM, @ Te Y)Ke B ME3030INCKO-KanHO30MCKOe BPEMA, B CBOK
ouepeab, TpaHctOpMMpOBanuCc: B 03epHO-BONOTHLIE PyAbl U PYAbl KOPbI Bbi-
BeTpUBaHWA; nocneaHue ob6pasoBanuck y)ke HEB  MOPCKOW 0BCTaHOBKe, a Ha
cywe (puc. 1).

Bce rno6anbHble 3aKOHOMEPHOCTM PasmelleHVA JKenesopyAHbIX MECTopox-
neHuwit umenu Gonbluoe TeopeThuecKoe 3HayeHue, NOCKONbKY XapaKTepusosanu
HekoTopble obwue ocobGeHHOCTW pyAHOTO OCaAOYHOro Mnpouecca v Bnocnep-
CTBMM MOFNM BbITh MUCNONB30BaHbI NPU WUCCNEAOBAHUAX METANNOreHUN Apyrux
nr:erannon W [lake HepYAHbIX OCAl0YHbIX CKOMNMNEHWA.



PyaHbIM 0OCafao4YHbIM NPOBMHUMAM M 3NOXaM BMNOCNeACTBMM Gbina nocsA-
weHa GonblwaA nuTepaTypa; OTYacTM oHa Gbina oGobleHa B Gonee noagHWX
monorpacmax H.M. Crpaxoea [1960, 1963, 1968], rae 6binv npoaHanuavposa-
Hbl 3aKOHOMEPHOCTH Pa3MeLLeHWA POCChbineid, BOKCUTOB, enesHslX U Maprad-
UeBbIX PYA, Yrnein v roproumx cnadues, octhopuToB, 3IBaNOPUTOR U HEKOTOPLIX
MECTOPOXXAeHUIA peakux mertannoe (6op, cTpoHuwii 1 ap.) B paspese u Ha nno-
wanu.

Kpome TOro, Becbma NONHbIE CBEAEHUA O XENe3opyAHbIX W MapraHueso-
pyAHbIX 3noxax daHepo3oA u aokembBpun copepxkatcA B pabGorax A.I. Berex-
tuHa, B.M. KazapuHosa, [1.I'. Canoxxukosa, 5.M. Muxaiinosa, E.A. Cokonosoi,
rA. Mayabenn, WU.M. BapeHuosa. 3noxam nNpeMMYyLUECTBEHHOrO pa3BUTUA
MecTopoXaeHuidi boxkcuToB 6binM nocsBAweHsl uccnegosaHua 10.A. MNopeukoro,
I".A. BywwuHckoro, H.A. NTucuusiHoii, B.A. Tenakosa, 5.M. Muxaitnosa, docco-
putoe — A.J1. AHwunHa, B.M. Mimmenesthapba, A.U. CmupHoea, H.A. Kpacune-
Hukosoii, A.C. Cokonosa, J.A. EravoBa, l0.H. 3aHuHa, YepHbIX cCnaHues —
M.H. Anstraysena, Ce. A. Cupopenko, B.A. TenAakosa, H.A. CoauHoBa, B.H. Xo-
noposa, 3sanoputoe —M.I. BanAwko, M.IN. ®dusera, A.A. Meanosa, C.M. Kope-
Hesckoro, M.A. Xapkosa. 3noxu ¥ 0Cafo4HbIe MPOBMHUMKM MECTOPOXAEHWUIA
ypaHa onucaHsl M.M. KoucrawtuHoeeim, E.A. Kynukoeoi, B.C. [lomapessim,
H.N. Nasepoeebim, E.M. lWimapuosuuem, mectopoxaenuin Bavagua — B.H. Xono-
[OBLIM, MECTOPOX/AEHUIA mean, cBuHua, umHka — ®.U. Bonstconom, A. Batma-
Hom, J1.®, Hapkeniovom, H0.B. Boraanoseim, B.M. lMonoseim. Y.A. AcaHanue-
Bbim, 3anexei 6opa — U.M. KypmaHom, A.A. Ozonom, ctpoHumna — B.B. Bypko-
BbiM, E.K. Moanopunoit, H.C. Ckuboii.

AHanus 3BecTHOro Ham thakTUYeCKOro maTepuana nNO3BONAET YTBePXAaThb,
YTO B HACTOALLEE BPEMA MOXHO Pa3nuyaTb ABa TWUMa OCaAOYHbLIX PYAHbLIX 3NOX
B uctopuu 3emnu. lepBbiA TMN XapaKTepu3yeTcA CTaTUCTUYECKON NPUYPOYeH-
HOCTBIO PasnUYHbIX PYAHLIX MECTOPOXAEHUIA K ONpeaeneHHsIM. CTpaTturpacu-
YECKUM WHTepBanam, HO OTCYTCTBMEM OMpPEAEeneHHOro PervoHansHoOro KOHTPO-
nA. WHave roBopA, B paccMaTpMBaemMoOM CNy4ae BCNEeACTBME KaKuX-To oBumx
rnobanbHbIX reonorM4ecKMX nNPoOUEcCcoB B pasHbiX OCaflouHbIX GacceidHax cy6-
CMHXPOHHO OCYLUECTBNANMUCL NPOLUECCHI KOHUEHTPaLWMWMK TeX MK MHBIX OCaflOYHbIX
noneaHsix Mckonaemeix. OBbIYHO OCafioyHaA pyAHAaA 3N0Xa 3TOr0 TUMNa HOCUT
NnNaHeTapHbid XapakTep, OXBaTbiBaA MHOXECTBO OTAENbHbIX MeTannoreHuyec-
KWX NPOBUHUMIA W | NPOABMAACL Ha BCEX WNM MOMTU HA BCEX KOHTWHEHTax.

Bropo# TMn ocapo4yHOW pyAHOi anoxu Gonee nokaneH; B 3TOM Cnyuae pyao-
reHe3 He BbIXOAMT 3a Npejensi OAHOr0 PYAOKOHTPONWPYIOLLEro OCaaoMHOro
GacceiiHa, XOTA B ero npeaenax mMoryTt o6beAUHATLCA Pas3nUYHLIE MeTansoreHe-
TUYECKUE NPOBUHLUMK,

MaccoBoe ¥ nouT OAHOBpeMeHHoe (hOpMUpPOBaHWE OCafOoMHbLIX PYA W pyA
Gonee CnoXHOro reHeauca TecHedwum o06Gpa3oM OKa3biBaeTCA CBA3aHHLIM C
onpeaeneHHbIM  3TanOM Pa3BUTMA NaneoBOAOEMA, MPUYEM BCE MPOYME CMEX-
Hble BacceitHbl ceaMMeHTaUuWn OpyAeHeHWA AaHHOro Tuna oBblYHO He copgepikar.

Mockonbky hopMUpOBaHMe OC3AOYHBLIX W OCAAOMHO-TUAPOTEPMANLHBIX
MECTOPOX/EHW npeacTaBnAeT coboi WUTOr CyMMapHOro ABNCTBUA MHOIMUX,
WHOraa pasHomacwTabHbiX (hakKTOpPOB, TO He BbI3LIBAET COMHEHWA, yTo Gonee
AeTanbHOe W3YyueHWe PYAHbIX 3NoX 060MX TUMOB CYLUECTBEHHO AONONHAET reHe-
THYECKUe npeacTaBneHWA o6 ocafloyHOM pyaoreHese U B CBA3W C 3TUM ABNAET-
CA YPe3Bbl4yaitHO BaXXHOI 3a/la4yeil TEOPETUYECKOW NUTONOT UK.

B panHOli cTaThe cAenaHa noneiTKa pacCMOTPeTh BaXKHellwue ocobeHHocTh
ABYX 3M0OX OCafoMHOro pyaoobpasoBaHuA: BeHACKO-KeMOpuiicKoi nnaHertap-
HOW 3MOXW W NaneoreHoBOW 3NOXKW, NPOABMBLUECA B npegfenax GacceiHoBs
TpeTuyHoro Maparertuca.



MnanerapHan BeHacKO-KemBGpuiACcKan anoxa
ocapoyHoro pyaoobpazoeanun

Benacko - kKemGpuiickoe BpeMA OXBaTbiBaeT AOBONLHO GOMbLWIOIA WHTEpPBan
crpaturpadmyeckoii wkansl — ot 650 pgo 510 mnH. ner; ecrecTBeHHO, YTO
NoNbLITKa HapucoBaTe OOGLLYI0 NaneoMeTannoreHUYecKyio KapTuHy 3a OTPe30K
BpemMeHW, paeHbii noyt 90 MNH. ner, Becbma ycnoBHa. Cneayetr OTMETUTSH,
OAHAKO, YTO B BEHACKO-KeMGpWCKOe BpPeMA B CaMbiX Pa3NMuYHbIX MOPCKMX
naneoBacceiiHax mupa 6bina pacnpoCTpaHeHa TWMWYHAA AaccoUMauMA pya W
nopoA. 3Aeck OYeHb YacTo (hOpMUPOBanMCh NNAcToBLIE W XenBakosbie docdo-
pUTBI, YepHble BaHaAWEHOCHbLIE CMaHuel M TaHWUTLI C KoHUueHTpauuamu V, Cr,
Co, Ni, Mo v apyrux peakux MeTannos, MECTOPOXXAEHUA >KENe3HbIX W MapraH-
uesbIX pya, AONOMMTBI M M3BECTHAKW, TUAAWUTLI U TUANKMTONOAOGHLIE Nopoasl,
apKO30BO-TpayBaK KOBbIE NECYaHUKKU U KBapLUMTLI.

LleHTpoMm ocapoyHoro pyporeHesa B BeHAae M KembBpum GeccnopHo 6bina
EBpasuA; MmeHblUee 3HaYeHWe ONWCaHHaA accouvauuA Nopoa U pyA WMmena B
Asctpanuu n Adpuxe. Haxkoneu, B npepanax CesepHoit u lxHoii Amepuku
topMMpoBaHMe OC3flONHLIX PYAHBLIX CKOMMNEHWA NOCTEneHHO 3aTyxano, XOTA
OTAENbHbLIE COCTaBNAIOLIME TOM e accoumaund 3nech (UKCHPYIOTCA AO0BONLHO
onpeaeneHHo.

Merannorenna BeHaa v Kembpua EBpasum 6eina aetansHO WccnefoBaHa
aBTOpOM CTaTh¥ B pAge npeawecteyowmx pabor [Xonopos, 1970 a6, 1973,
1975a,6, 1981]. OcHoBoit AnA aHanu3a 3aKOHOMEPHOCTEI pacnpeaeneHuA
reHeTUYECKU Pa3NUYHbLIX PYAHLIX CKOMMNEHWIA 3TOr0 PeruoHa MOXeT CRYXWTb
puc.2 (cm. Bkn.) . OH cocTaeneH Ha ocHoBe matepuanos B.M.Cunuuuna [1962],
I.A. Bywunckoro [1966], B.M. Kennepa, B.l'. Koponesa, M.A. CemuxaTtoBa,
H.M. Yymakosa [1968], A.A. UeaHoea, 10.9. NMesuuxoro [1960], C.I'. AHkuHO-
euya [1961], U. Croknuua [Stocklin, 1968] v paHHbIX aBTopa. Cneayer umeTs
BUAY, YTO NPUMBEAEHHaA CXema WMeeT OAMH HEeAOCTaTOK: Ha HEel He YYTeHO
OTHOCUTENbLHOE nepemelleHe KemOBpUMIACKUX KOHTMHEHTOB, KOTOPOEe No npea-
cTaBneHWAM rnobanbHON TEKTOHMKKW CYLLECTBEHHO MEHANO Kak obnuk camoro
EBpaaviickoro marepuka, Tak W KOHQWUrypaumio OTAenbHbIX OCafodHbiXx 6Gac-
ceifHOB, pasfienAlowmx yvactku cywwn [Xpamoe, 1967; 3oneHwaiin, 1976;
Bullard a oth. 1965; Creer, 1973].

Opnako puvc. 2 paet AcHoe npeacTasneHne 06 OTHOCMTENLHOM COBPEMEHHOM
NONOXeHWW OCaAOYHBLIX MECTOPOXKAEHMA W HAKONNEeHWA W NO3BONAET TOYHO
HaHeCTH Ha CxemMy 3HAYUTENbHOE KOMNWYECTBO MENKWUX PYAONPOABNEHWIA U pYA-
HbIX TOYEK, YTO, HECOMHEHHO, MCKNYanock Gbl B Cnyvyae PeKOHCTPYKUWA C
Y4eTOM KOHTWHeHTanbHoro apeicda. Ha puc. 2 Takke nokasaHo, 4TO B OCafou-
HbiIX Kembpuiickux Tonwax EBpasuu BbLIAENAKTCA 4YeTbipe KPynHbie PYAHbIE
NPOBUHLWK.

MepBaRn pyaHaAa NPOBWMHUMA pacnonaraeTcA B npepenax 3anagHoro TAHb-
WanA u KhxHoro Kazaxcrana. B Hel pe3xko BbiaenAetcA 6acceiH NnacTtoBbix
thocchoputoe B Manom Kapa-Tay, KpynHble CKONNEHUWA BaHAAWEHOCHBLIX CnaH-
uee Bonsbworo Kapa-Tay, [Axe6arnb u CapbiaXac 1 »ene3opyAHble MeCTOpOX-
neHuvA [DxeTeimMTay. y

Kaparayckuii thochoputoHocHblin GacceiH CBA3aH C OCaAOYHLIMK TonLWaMu
cpeaHero KembpuA; 3peck, K cesepo-zanagy ot r. [bkambyna, Ha nnowagu
30003500 km* pacnonoeHsl NATh KPYMHbIX MECTOPOXAEHWI U okono 40 py-
AONPOABNEHMA nnacToBeix hocthopuToB. PocthopuTOHOCHAA TOAWaA MecTo-
poxaennid Yynax-Tay, Ax-cain, Kok-cy, Kok-Ihxon u [xaHbiTac konebnerca
ot 50 ao 120 m 1 cnaraeTcA NNacToBLIMK NENNETOBbLIMW U OONUTOBLIMK thocdo-
pyuTamMuv, CNOHIFrONMMTOBLIMW KPEMHUCTbIMK nopoaamm, cbranmamu " CﬂaﬂuaMu,
a TaKXe »XenelomapraHuesbiMi AO0ONOMWTOBLIMW CTPOMATONUTaMn u Aonomu-
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tamu. Conepxanve P,Os B pyaax sapbupyet oT 26 po 32%, npoMmsbilineHHbie
3anacel, no paHHeiM B.M. Mummenstap6a [1946], npeesbiwaot 1 mapa T.
Maneoreorpadmuyeckue 3anacel, cornacHo pacyetam [.W. BywwmHckoro [1966],
aocTUraoT senuunnsl 1,1 + 1011 7 P, 0.

BaHnaguneHocHble TaHuTbl M cnadusl Bonsworo Kapa-Tay, [Oxe6arnuHckux
rop u Capbiaxaca npuHaanexar K Gonee rnyb6oxkosoaHoM dauumu Toro ke
NaneoBOAOEMa; MOLWHOCTL PYAOHOCHBIX Tonuw, 3geck gocturaet 200-280 m,
W OHW NPeACTaBNEHbl TOHKUM W PUTMUYHLIM YepeaoBaHWEM TMUHUCTLIX, Kapb6o-
HaTHLIX U yrnepoaucTeix (TaHWTOB, COAEPXKALWMX NOBLILEHHBbIE KONW4YECTBA
V, Cr, Pb, Ag, Mo, Re, Ba, Sr [Aukuxosuuy C.I"., AukuHosuy E.A., 1968;
Xonopos, 1973].

XenesHble pyAbl paioHa [keTbiMTay NPOCTPaHCTBEHHO TECHO CBA3aHbl C
BEHACKO-KeMBpUACKUMKU TUNNMTONOAO06HBIMKA NOPOAAMU W NPEACTaBNEHbI NUH-
30BMAHBIMKA  33N1EXKaMN TOHKOCNIOUCTBIXMarHeTUT-reMaTMTOBLIX CNOWKOB, “epe-
AYHIOLWMXCA C NPOCNOAMU NECYSHMKOB U aneBponUTOB C XNOPUTO-réMaTuT-mar-
HeTuToBbIM uemeHTom [Kopones, 1960; [Oxongowes, 1964]. B npeaenax
3TOW NPOBUHUMM BLIAENAETCA MHOXECTBO CYBCMHXPOHHBIX MENKWX PYAONpPOAB-
nexunit hocthopmTOB, BaHaAMEHOCHLIX (DTAHUTOB U CNaHUEB, a TAKXKE XenesHbiX
M MapradueBsiX PpyA; XxapakTtepHa Takoke cnabasa auddepeHumauma pyaHoro
marepuana, B pe3yneTate .KOTOpPOW (PTaHMTBI WM IKenedomMapraHueBbie pyAabl
coaepart noesblweHHble KonuyectBa P, 0; 8 Buae KOHKpeuwid U MUKpOCTA-
WeHUI, a cpean nnactoseix hochopuTOB BCTPEYAOTCA NNACThI U NUH3LI BaHaaue-
HOCHbIX cnadues [Xonopos, 1973].

Bropaa pyaHaR nposuHUMA HaxoauTcA B npegenax Antaa, CaAaH M MoH-
ronui. B Hel cocpepoToyeHbl MeCcTOpoXaeHWMA nnactosbix ocdoputos Xy6-
cyrynsckoro docdoputoHocHoro 6acceiiHa, MHOroYMCneHHsle MenkKue pyao-
npoAsneHnA tocopuToB U BaHAAMEHOCHLIX YEPHBLIX CNaHUEB, a TaKXe Kpyn-
Hble MECTOPOX/AEHUA MapraHuessbix pya.

Xybeyryneckuit  hocopuTOHOCHbLIW 6acceitH 3aHMMaeT MnowWaab OKONo
25 000 kM*; OH NPOCTPaHCTBEHHO CBA3aH C 06NAcTLI0 Pa3BUTUA BepxHepudeit-
CKO-KeMOPUACKKUX OTNOXEeHWH, NpeACTaBneHHbIX KapBoHaTHO-TeppPUreHHbIMU
nopoaamu. Ha Tepputopumn GacceriHa M3BECTHBI CEMb KPYMNHBIX MECTOPOXAEHWUA
nnactoBbix octoputoe (Xy6eyryneckoe, Yxaroneckoe, Yneun-[laba, Man-
xaH-Yna, bapxumy-Yna, Uarau-Hyp, XoropramH) v MHOXECTBO MENKWX pyao-
npoAsneHnid. MnactoBsie dochopuTel NPpUYpPOLEHsl K KapBoHaTHoW Xyb6Cyryne-
CKOW cepum KeMBpWIACK O ro Bo3pacra; B pa3pese npeobnanaloT adaHUTOBLIE U
MenKosepHucTeie (nennetoBsbie) pasHocTu, cogepxawme 20—-22% P,0;. Mpo-
MbiLNeHHbIe 3anackl Bcero BacceiHa A.B. Mneun [1973] oueHuBaeT B Benuum-
Hy 1+ 10'! 1, Torpa kak naneoreorpaduyecKve 3anackli NO AAHHLIM TOTO e
asTopa npeebiwaiot 2—3 « 10'' T doctopa. B TecHoi napareHeTWueckoi
cBA3M c chochoputammu XybBecyryna BCTpeqaroTCA BOKCMTOHOCHBIE MOPOALI,
KenesomapraHuessle pyAONPOABNEHUA U PEAKUE NUH3bI YePHBIX BaHaAWEHOCHBIX
KpemHei.

Bonee menxkue pyaonporeneHua ochopuTos u3BeCTHbI B Npeaenax Antae-
CaRHCKOro PervoHa; OHW NpUypoUeHs! K ABYM PasnuyHbIM CTPaTUrpagmyeckum
ypoBHAM. Mectopoxaenua Tamaneik u Benaa Yca 3aneraior cpean HUXKHEKeM-
GpUIACKMX  OTNOXeHul, a mectopoxaeHna MopHown lWopun u Ceitbbl (Benka,
Mpacckoe, KaH3acckoe M ap.) CBA3aHbl C BEHACKO-PUEACKUMKU TONWAMM.

AnA paihoHoB Antana u CaAH oueHb XapakTepHbl KPYNHbiE MeCTOPOXAEHWUA
MapraHueBbIX pya HwkHeKemBpuidckoro Boapacta: YcuHckoe, Masynsckoe,
OypHoeckoe, Mano-Ypwonuuckoe, Axrensckoe, WMneuHckoe v ap. [Mupros,
Tapacosa, 1980]. B GonblwmHCTBE Cny4aes — 3TO POAOXPO3WTOBLIE MNW XNO-
PUT-POAOXPO3NTOBLIE CKOMMNEHUA, COAEPMALLME NUHIOBUAHbIE CKONneHuAa doc-
(OpUTOB, NPUYPOYEHHbIE K OTNOXKEHUAM HUXHEro KemMOGpWA U TeCHO CBA3aHHbIE
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C BaHaAVMEHOCHLIMW YEPHbIMW KPEMHUCTBLIMUW CNAHLAMK U BYNKaHOMeHHO-0CaaoY-
HbiMW nopogamu. O6pawaer Ha ce6A BHUMAHWE CNOXKHaA CBA3b 3TUX PYAHbLIX
ckonnewuid ¢ Bynkanutamu. lMocnegHwe no cocTaBy cunbHO BapbUpyloT OT
avabasos, avabasosbix NOPHMPUTOB, a TaKKe KBapueBbix KepaTtodupos W ank-
6uTohMpoe A0 6a3ankTOMAOB, AWM U PasNUuHLIX TydOreHHbIX 06pa3oBaHni.
MecTtamu HabnioaaeTcA NPoCTpaHcTBEHHaA Pa3obLEHHOCTs OpYAeHeHWA U Mpo-
AYKTOB BynKaHuveckon geAtensHoctu. Opnu wuccneposatenn [BetexTuH,
1946] CcYMTAOT 3TU CKOMAEHWA MapraHua TUNUYHO ocanouHsimu, apyrue [Cyc-
noe, 1967; Cokonosa, 1968, 1982] — 3thdy3nMBHO-0CAA0UHBIMM.

TpeteA pyaHan npoBuHUMA EBpasuu 3axBaTbiBaeT pavoHbl [lpumopbA;
OHa XapaKTEPU3YeTCA Pa3BUTUEM Kene3HbiX pyQ TWNAa MKECNWMNMTOB, XKeneso-
MapraHueBbix KPEMHUCTLIX pya i1 Nnactoebix hocthoputoe.  MapraHuesbie
W KeneaomapraHueBble pPyAbl 3A€Ck TaKXXe OYeHb LUMPOKO PacnpocTpaHeHsbl;
OHW BCTPeYeHbl CpeAM BepXHEenpoTepPO3OWCKUX W KeMOPUACKUX OTNOXEeHWA
BypeutHckoro  (H0xHo-XuHranckoe, Bupmanckoe, Tennoosepckoe, [lonepeu-
Hoe MmecTopomaeHna), Xawkaiickoro (CmonsHoe, [lonuHcKoe mecTopoxae-
HuA) maccueoB u Monrono-OxoTcKoi cknaguatoi obnactu ([xkarael v mec-
TopoaeHua Yacko-CenempxmHckoro mexcaypeysa) . [inA aByx nepebix peruo-
HOB XapakTepHa O4YeHb TecHaRA NpPOCTPAHCTBEHHAaA W TEOXMMWYECKaA CBA3b
TOHKOCNOUCTEIX KPEeMHUCTO-XKENe3ucThIX W KPEeMHUCTO-MapraHuesbix CcKon-
neHuit. [naBHble MWMHEpankl MapraHua — GpayHMT W pOAOXPO3WT, JKene3a —
rematuT. CogepkaHmAa mapradua pocturawt 58%, kenesza — 16%. B coctase
pPYAOHOCHBIX hopmauunii cneasl 3ddy3vBHOW AEATENBHOCT NPaKTUYECKW OT-
cytcteyior [Mepkypses u ap., 1982]. B cBA3u c 3TMM HeKOTOpbie Mccneao-
BaTenu paccMartpuBaldT 3TW pyAHble 06pasoBaHMA KakK TUMWYHO OCafOYHbIE
[Wumkcon, Myasines, 1963].

Mectopoxpaenna  MoHrono-OxoTcikoil Cknaguatoid 0o6nacth  OTAMYAKOTCA
HECKONLKO APYrMM COYETaHMEM NONE3HbIX WMCKOMaembix; 3aecs Rpeobnapa-
0T Kene3opyAHO-MapraHueBble MEeCTOPOXAEHMA, MNapareHeTUYeCKU CBA3aH-
Hble C nnactoBbiMu (ochopuTaMyM U YepHBEIMU BaHAAWEHOCHLIMWM CRaHuamm,
npu4Yem no cpaeBHeHWo ¢ docdopuTamu KenesomapraHuesoe opypeHeHue on-
peAeneHHo OTCcTynaer Ha BTopoW nnaH. Mectamu cocopuTsl 1 Keneausie py-
Abl accouvupylotcA ¢ addysamBamMu cnunuT-guabasoBoro pAAa, ALMAMA W
TychorenHsiMu o6pasosaHuAamK. [llaxopkuna, MMoropenosa, 1963; Kynuw,
1980]. OueHb 4acTo pyAabl OKa3biBAalOTCA CUMNbHO MeTaMopdu30BaHbl ¥ M3me-
HeHbl BTOPUYHBLIMW NpOLECcCaMu.

YereepTan pyaHan NPOBWMHUMA 3aXBaTbiBaeT 3HauuTenbHble nnowapu k-
Horo Kurtas u CesBepo-3anagHoro BeetHama. 3gecb B KEMOPUHUCKUX U CUHMIA-
CKUX OTNOXEHWAX W3BECTHbI MHOFOMMCNEHHLIE MeNKue pyAonpPOABNEHWA Nna-
CTOBLIX W KeNBaKoBbIX hocthopuTOB, BaHAAWEHOCHBIX YEePHLIX CnaHues u diTa-
HUTOB, a Takoke MapraHua (cm. puc. 2). Ha 3tom cdoHe pesko  BbiAenAlTCA
KpynHbii ochopuToHocHbI BacceMH npoBuHUMKM HHHaHL, anaTUTOHOCHLIW
NMaokaiicknia GacceiiH, _MapraHuessie MecTopOXAeHWA CaHb-Tane n BadaH3zel,
NPUYpPOUeHHBIE K CUHUIACKOMY KOMNNeKcy MOPOA, U BaHagueHoCHsble YrnucTo-
ermnucme cnaHubl HWKHEro kembBpua paioHos CuHaHbs u HanemwyH [Bywumu-
ckuid, 1966] .

‘Hanbonee kpynHeie d:ocd)opmom.le MECTOPOXAEHUA NPOBUHUMW NOKa-
AW3YIOTCA B Tipeaenax BnaguHbl CuHaHb; B ee BOCTOYHOI 4acTW BAOMbL BCErO
noaHaTMA Li3AHHaHe B cyBMepuavoHanbHOM HanpasneHun NpPOCnexwBaeTcs
CUHUNCKO- KBMﬁpMHCKMH cdocthopuToBLIA  NOAC, OXBaTbIBALWMA - NNOWank
okono 230 Thic. KkM?. B 3anagHoi wactv BnaguHbl, BAONL NOAHATMA KaHaaw
u ToHkMHCKOro Macwaa pacnonaraeTcA KeMﬁpHHCKMM thochopuToBBIN NOAC,
OX BaTbiBaloWWiA nnowaas okono 180 Teic. Km?

CUHWACKO-KEMBPUIACKUIA BOCTO4HLIA MOAC NPeACTaBneH  HECKONbKUMW
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KPYNHLIMU MECTOPOXAEHUAMW NNACcTOBLIX U Wensakosbix ochopuToB, TECHO
CBA33HHBLIX C TUANWUTAMK, YePHBIMU KPEMHUCTLIMW CNaHUaMu WM AONOMUTaMMK
M MHOXecTBOM Menkux ocdarHeix pyaonpoRenexnii. B otnuume ot Hero
3ananHbil KemMGpUMACKUMIA NOAC cnaraeTcA NNacToBbiMu octhopuTamu, rnpocT-
PAHCTBEHHO AaCCOUMMPYIOLMMWUCA C JKene3HbiMU pyaamu, 4To ocobeHHo Xo-
powo BuAHO Ha npumepe $HochOpPUTOBOr0 MECTOPOXMAEHWA paioHa KyHbAH
[BywnHckui, 1966; Wang, 1942]. Mo aanwHbim Banr Yyurey [Wang Chungwu,
1979], cpeau hocthOpUTOHOCHLIX OTAOMEHWIA BCEro MOACA BLIAENAKOTCA TPU
nutochaumn: 1) npubperkHan (haumA KenBaKoBbiX KnacTuyeckux hocthopuTos;
2) 6onee rnybokoBoaHaA ¢aumA kapboHaTHeIX nnactoBslXx  dochopuTos;
3) camamn rnybokoBogHaA thauMA KpemHucTeiX dochoputos. CopeprxaHue
P,0s B nnactoBbix thocthoputax gocturaet 36—38%  [BywwmHckui, 1966].

HenocpeacTBeHHOEe TIPOAOIMKEHWE 3TOrO MOACA K HOMYy — anaTUTOHOCHbIE
Tonwy BbeTHama; OHW NpocnexeHbl Ha y4yacTke AnuHOW B 70 KM U LUMPUHON
5—7 km. Ha aro#i nnouwagu. ycraHoBneHo Tpu mectopoxaeHua (May Kok,
Nanr Mo, Kam [lbioHr] u mHoro menkux pyaonpoABReHvid anatuTos, npuypo-
yeHHBbIX K cBuTe Kok-caH npeanonoxuTensHo Kembpuiickoro sospacta. Pypo-
HOCHbIM ABMRAETCA MHTEPBaN MOLWHOCTLIO 6—12 M, CnoXKeHHbIH 40NOMUT-anaTu-
TOBbLIMW PYAaMu C NPUMECHI0 KBapua, yriucToro M MapraHuoBUCTOro BeLUecT-
Ba; cogepxanve P, 0 B nopoaax konebnerca ot 26 go 34%. lpeanonaraetcA,
YTO anaTMTOHOCHLIE TOMLW NPEACTABNAT MeTamopduyeckuii ananor cdochopu-
TOHOCHBIX OTNOXeHuh npoBuHumMu DHHaHe [Kanmeikos v ap., 1962].

Ona doctoputoHocHsIX OTnOMeHni BnagmHel CuHaHe xapakTepHo non-
Hoe oTcyTcTBue cnenos 3dvaneHoW aeAtensHocTd. [MpombiwneHHbie 3ana-
cbi Bacceiina H0HHaHb ouenmesalorca B 42 + 10° 1 P,O5 [Notholt, 1979]. Maneo-
reorpaMyeckvue 3anacbl BCEW BNaguHbl, BLIMACNEHHBIE HA OCHOBE MaTepuanos
I".W. BywmuHckoro, cocrasnaor 1011+ 10'' 1 P,04.

WcenenoBannA nNocnegHux neT CYWecTBeHHO paclMpunv MpeaCTaBNeHnA o
MeTannoreHuyeckux ocobeHHOCTAX BeHAcKO-KemBpuiickon 3anoxu 8 Eepasuu.
Tak, Hanpumep, CPaBHUTeNbHO HelaBHO B ceBepo-3anafgHbix paWoHax Makucra-
Ha Bbinv HaipeHbl nnactoBbie tochopuTel, NPUYPOYEHHbIE K NEpPMO-TPUaco-
8biM OTnoXeHWAM; Bonee nNo3gHMe HAXOAKW XMONWTOB, @ TaKXe Naneonoys
B KpoBne (octhopuTCoAEPKALMX OTNOXKEHWIA NO3BONUAKW OTHECTH MX K HUXHE-
My Kemﬁpmo [Fuchs, Mostler, 1972; Ghaznaviet al, 1983]. Mexay Tem 8
3TUX pailoHax OTYETAMBO ‘BbIPUCOBLIBaETCA uenbii d:oubopmouooumu BacceitH,
B KOTOPOM jensaKosble ¥ nnactoBsie hochopuTsl hopmaumu Xaseip, npoct-
PaHCTBEHHO CBA3aHHbIE C XKenesHbiMu pyaamu thopmauwu Mengeln, obpasyior
HECKONBKO KPYNHbIX 3aneXel; CymMMapHbie MNpoMbilineHHbie 3anacel P,0s
GacceitHa MOryT aocTUrate 17 + 10 1 [Bhatti, 1979].

He Bbi3biBaeT coOMHeHUA, 4To GochOPUTOHOCHBIE BEHACKO-KeMBpUiicKue -
OTNnOXeHWA npoTAruearoTcA M 8 Espony. [eicTBuTensHo, HebonbLuWe no mac-
wTtaby xensaxkossie thochaTONPOABNEHUA YXKe AaBHO BbiNW WM3BECTHbI B Kem-
Bpuiickux oTnoxennAx Kxnaro v CesepHoro Yanca, n-oBa KoraHteH Bo ®pan-
uwm, o-8a bBopHxonbm, B pauouax Kpuctunancran, Opebpy w o-8a [otnaug,
B6nusK ot r. MobnuHa; BOZMOXHO, KeMBPUIACKMIA BO3PAcT uMeloT tocdopuTsl
Moaonuw.

Bropoit KpynHbii t.t:oecbopmoﬂocumﬁ W CXOAHLIA C Espasneu B MeTanno-
FEHUYECKOM OTHOLUEHWN KOHTUHEeHT — ABcTpanuA, 3Aeck B cpeaHeKkembBpui-
ckux Tonuwax 8 1966—1968 rr. 6bin OTKPBIT U pasBefaH KpynHenwmi dochopu-
ToHOCHbIN  Bacceit [xopamvna (wrar Keuwxcnexs) . tbocd:opmouucuue oTho-
WEHWUA B 3TOM pervoHe o6HaXatoTCA Ha nnowaav okono 80 Teic. KM?; B HacToR-
uiee BPeMA 3/1eCb NOACYNTaHBI 38NACh! LWECTH KPYMHLIX MECTOPOXAEHUI NnacTo-
Bbix thochoputos ([auwc, Ipamoyp, BoHapaxc, fean IHun v TNean [xeH,

Yepoun Kpuk,Nean Kouk) v wectu 6onee MenkKux, He CYUTaR MHOTOMUCNEHHBIX
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pynaonporenesuit [Cook, Shergold, 1979]. Mnactoeeie docdopuTsl accoum-
VPYIOTCA C AONOMWTAMM, YePHbIMM KPEMHUCTBIMW CraHuamm W KpemHAMA,
NMH3AMU KENEe3HbIX PYA, 3BaNOPUTaMM U TUNAMTONOAOGHLIMM MOPOAAMK;
N0 CTPYKTYPHBIM OCOGEHHOCTAM NpeobnaaaleT Nennetosbie W MaccuBHbIe
thocdhoputsl. Copepxanne dochopa kone6netcAa ot 18 ao 31%, MOWHOCTL
NPOAYKTMBHBIX MNactoB AOCTWraeT AECATKOB MeTpos. ®occhopHUTOHOCHbIE
OTNOWEHWA W WX CTpaTurpaduyecKue 3KBWUBANEHTbI CNEAOB BYNKaHUYECKOW
AeATeNsHOCTK He coaepxaT. [poMbiwneHHbie 3anace P, 05 OUEHMBAITCA B
25-3 + 10° v [Notholt, 1979]. Maneoreorpaduyeckue 3anacel GacceitHa He
paccuMTLIBaNUCh, HO, CYAA no matepuanam 1. l'oazl:clma v M. Xyra [Howard,
Hough, 1983], onu 6binn BpAA N1 MeHble 2-3 10" " 7 P, 0;.

B ioxHOM YacTu ABCTpanuu, B paioHax xp. ®nvHAepC W Ha Nnowaau wrara
BUKTOPWA u3BecTHsI Gonee Menkve pyaonpoABNEHUA NNacToBelx (ochopuTos;
€ HUMW TecHeiwum oBpasom accouMMpyIOTCA BaHafMEHOCHbIE YepPHbIe CnaHubl
W KPeMHHK.

Kak BbIACHMNOCh CPaBHWTENLHO HEAAaBHO, BEHACKO-Kembpuwiickan meTtanno-
reHuYecKan anoxa AOBONbHO YeTKO NpPoOABMNace W B npenenax Adpuku. 3aeck
Ha rpaHuue mexay BepxHeit Bonetoit, Hurepom u BenuwHom HepaBHo Gbin oT-
KpbIT KpynHbii tocthopuToHOCHbIA BacceitH, CBA3aHHLIA C OTNOXEHUAMW BeH-
apa — c rpynnoi dopmauuid MenavaApu (675—615 mnH. net) . PocdopuTter npuy-
pouensl K copmaumm KoavApuw u ee crpaturpacduyeckum sxksusaneHtam. C
NNacToBbiMW HakonneHnAMM hocthopUTOB B pa3pe3e TeCHO CBA3aHbl TUNNWTSI,
AONOMUTBbI U W3BECTHAKKW, coaepykawme 6apuT, TOHKOCNOMCTbIE KPEMHU U Ke-
nesomMapraHueBblie PyAbl; BCTPEYAIOTCA NPOCNOW BYNKaHoreHHbiX nopoa (Tyd-
tutel, nennsl). PocthopUTOHOCHLIM BaccelH BLITAHYT € KOro-3anajga Ha cese-
pO-BOCTOK, 33HMManA nnowaas B 3200 kKM% ; 3aeck YCTaHOBNEHO LIECTb KPYMHBIX
MECTOPOXXAEHUIA BbLICOKOKAYeCTBEHHLIX  NNacToBbiX hocthopuTOB, copepiKa-
wux ot 20 go 32% P,0s. MpombiwneHHsle 3anackl oueHusalotcA B 1+ 108 T
[Trompette et al., 1980]. UmeloTcA oCHOBaHWA CYMTaTh, YTO CXOAHbLIE MO BO3-
pacty mectopoxkaeHuA dochopuTtos pazsutel B Masputanum [Slansky, 1979]
v Cenerane [Sougy, 1964]. B MaHe u Toro M3BecTHbl KpyMHbie enesopya-
Hble NPOABNEHWUA, CBA3aHHbIE C TUNAUTAMM.

MeHee oTyeTnMBO BeHACKO-KeMBpuiickoe docaToHaKonneHwe peanuso-
Banock, no-suaumomy, B npegenax CesepHow u HhkHoW AmepuKK, XOTA He
MeHee BEPOATHO, YTO OHO 3[ieCb NPOCTO NNOX0 M3YYEHO.

Ha HHO-AMEpPUKAEHCKOM KOHTUHEHTE KpynHble MeCTOPOXAeHWA NNacro-
Bbix hocthopuToe paspabarteisaioTcA 8 Bpasunuu. 3peck Hambonee nepcneKkTue-
Ha Ha thoctop cepua Bambywn, npuHaanexalwan nosgHemy A0KemMBpUIO—paH-
Hemy xkemGpuio; OHa okasanack chocthopuToHOCHOM B Npeaenax wraroe MuHac
Xepauc, NoAac n Baita [Carthcart, 1979]. B ee HwHel YacTu 3aneraiwT TUNNK-
Tonopo6Hble KoHrnomepatel. ®ochopuTel BCTPEYEHbI B CpeAHER 4acTu cepuu
Bambywn B npepenax copmaunmn Mapaoneba B OcCHOBaHMWM TONWM Nepecnavea-
HUA JKeNTbiX, KPacHbIX W 3eneHbix rAuMH. MowHOCTE NPOAYKTMBHOR naykm
pocturaet 80 m, a cogepxanve P,0s wonebnetcAa ot 5 no 30%. ToHkue cnowu
thocthopMUTOB CMATLI B CUCTEMY M3OKNMHANbHLIX CKNAAOK W CNaralwTCA Menku-
MM W YANWHEeHHbIMW (oCchOpUTOBLIMKA Nennetamu M obGnoMKamn kKeapua. B
HacToAwee BpemA pa3pabaTeiBaeTcA MmecTopoxaeHue [latoc ge MwuHac, xorta
3anexu cdochopuToB M3BecTHbl Takxe y r. MoyHT Kaiaa v B Apyrux paioHax.
MpomsiwnenHsie 3anacel Matoc ge MuHac oueHnBaoTcA B 453 MAH. T pyabi co
cpeaHum cogepxaiuem P, 05 11—12%; no-BMAMMOMY, OHM CUALHO 3aHWXKEHL)
NO CPaBHEHWIO C NOTEHLMANbHLIMU BO3MOXKHOCTAMM 3TOrD permoHa  [Carthcart,
1979; Notholt, 1979].

CeBepo-AMEPUKAHCKMII KOHTUHEHT MO KONWYeCTBY 3anexei octhoputos
B BEHACKWX M KeMBPUIICKUX OTNOXEHWAX cunbHo yctynaet KxHon Amepuke.
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3aeck Menkue pyAoONpPOABNEHWA XensBakoBbix (ochopuToB M3BECTHLI B Kem-
6puitckux Tonwax Bocrouwdoin Kadapel (0-8 HetocbayHanena, paion  Cent
IxoH) ; 3anexxn hocthopuTOB ONUCaHbI TaKkKe B AOKEMOPUACKUX OTNOMEHWUAX
npoBuHumn penBunn B Kanage v wrate MoxtaHa B Amepuke. Kpome Toro,
PYAONPORBMNEHWA NNACTOBbIX (OCCOPMTOB W3BECTHBI B KeMBpMIUCKWX OTno-
»eHuAx wrata Hesapa, roe vx thaunanbHoe nonokeHwe aHanoruyHo dochopu-
Tam BaccenHa [kopmwxuua [Palmer, 1979] u Ha cknonax Annanase# [Hamil-
ton, 1961]. :

MpuBeaeHHLIW MaTepuan NO3BONAET YTBEPXAATh, YTO B BEHACKO—KemMBpuii-
CKOE BpPEMA CXOAHOe no Tuny pyaoobpasoBaHne OXBaTMNO MOYTH BCE KOHTH-
HeHTbl 3emHoro wapa. lNpu 3tom, oagHako, apeHoi Hambonee WHTEHCMBHOTO
pyaorexesa, BeccnopHo, 6Gebina EBpaswA; 3peck, B BOCTOYHOW YacT KOHTH-
HEeHTa, pacnonaralTcA TpW KpynHedwux docdopuToHOCHbLIX  BacceiHa, 3Ha-
YATENbHLIE MECTOPOXAEHUA XenesHbiX W MapraHuesbiX pya, KpynHele, mMecra-
MW NPOMbILMEHHBIE 3aneXu MeTannNOHOCHBIX YepHbIX CnaHues W (TaHUTOB.
Bce 3tk pyabl TECHO acCOUMWUPYIOTCA C AONOMUTaMW, KPEMHWUCTbIMKU WU TUAMK-
Tornoao6HLIMKU NOpoaaMu.

MeHee ApKO BeHACKO-KembBpuiickoe pyaoobpa3osBaHve NPOABMNOCL B npe-
penax Asctpanuu u AdpUKKM, XOTA cCOYETaHMe MECTOPOXAEHWA M CONyTCTBYIO-
WMX UM MOpOoA 34eCk NPOAONIKAET OCTABATLCA AOBONLHO cTabunbHbiM,Ha nnowa-
AW 000MUX AMEPUKAHCKWX KOHTMHEHTOB pYAOTEHe3 NOCTeneHHO 3aTyXaeT; 3Aech
Koe-rfle eule BCTPEYalOTCA MecTopoxaeHuA docdopuToB, HO >KenedomapraH-
UEBOE OpPYAEHEHME W YepHble METaNnNoHOCHbIE CMaHubl, NO-BUAWMOMY, OTCYT-
CTBYIOT. :

MoBonbiTHO, YTO TaKoe pacnpefeneHne PyAHbIX ¥ METannOHOCHbIX NaowWwa-
aeit MoxeT BbITe XOpowWo yBA3aHO ¢ obwei naneoreorpadmeid KOHTUHEHTOB.
[leicTenTensHO, Kak 3TO NOKasaHo B chneaylowux pabotax [PoHoe u ap.,
1974; Pouos, Apowesckuii, 1976], Ha npoTAXeHun BeHAa u KembBpuA 6onb-
wue yactu EBpasuu n AscTpanvu 6b6inv NOKPLITEI BOAAMMU 3NMMKOHTUHEHTANbHBIX
MOpel; B Nepuollbl MaKCUManbHOrO MOrpy)KeHWA 3Tux Mmatepuxos Gonee 60%
vux nnowaav Gbinu 3aHATHI MOpcKMMK Boaamu. HaoBopot, obe Amepuku w
Adpuka B 310 BpemA 6binu Haubonee NPUNOAHATBIMW Y4acTKaMU KOHTWUHEH-
TansHoro 6noka, u mopckue o6CcTaHOBKKM 3peck Obinv pe3Ko peayuupoBaHsbl;
O4EHb PEAKO CYMMapHbIe NAowWaan MOpCKUX naneosogoemoe gocturanu 1/3 no-
BEPXHOCTU KOHTWHeHTa. EcTecTBeHHO, 4TO MMEHHO B TeX peruoHax, rae rocnop-
cTBoBanM 06CTaHOBKM MOPCKMX ManeosBofoEMOB, T. €. B npepenax Espasum u
ABcTpanuu, ycuneHHo GopMUpoBancA BeCb KOMMAEKC NOMe3HbIX MCKOMNaeMbiXx,
XapaKTepHbiA ANA PaccMaTPWBAEMOM 3NOXMW pyaoreHesa.

WayveHue nuTonoro-haumansHbix 0COBEHHOCTEA CTPOEHWMA PYAOHOCHbIX
OT/TOXEHWW OTAeNbHbIX peroHoB EBpasuM B COYETaHWM C MCTOpPMEeR WX reo-
NOrUYeCKOro passMTUA NPUBENO K BAaXKHOMY BbIBOAY O TOM, YTO (hopMUpOBa-
HWe NnacToBbiX HoChOopUTOB, Kene3omMapraHueBblX PyA W YepHbIX MeTannoHoc-
HbIX CNaHUeB OCYLIECTBNANOCE He 8 Ee0UHOM Naneo8odoemMe OKeaHUYecKo20
Tuna, a 8 cucreme nNPonuUeoobpasHbIX INUKOHTUHEHTaNbHbIX MOPCKuUX Bacced-
HOB, YaCTUYHO U30NUPOBaHHbIX Opy2 OT Opy2a yvacTkamu cywu [Kaccu,
1941; Crpaxos, 1948; Boposukos, 1955; [3osckui, 1959; AHKWHOBMM,
1961; Xonopos, 1973; Poxoe w ap., 1974, 1981]. O cywecTBoBaHUK MHO-
rOYMCNEHHBIX OCTPOBOB W MUKPOKOHTWHEHTOB, Pa3fenABlUMX BEHACKO-KEM-
GpuiicKkue naneosBofioeMbl, CBMAETENLCTBYET 3aMETHOE YMEHbLLUEHWUE MOLLHOCTEN
pyRoBMeWaloWMx Toni, norpyBeHue TeppureHHoro Mavepiiana, Maccosoe
noABesne MenKoBOAHLIX TeKCTYP (KOCOW CNOMCTOCTM, 3HaKkoB pAbu), opra-
HOFEHHbIX MNOCTPOEK  TUMa PHOBLIX MaccHBOB, YBeNWYeHWe KONWYecTsa
pPa3MbIBOB W M3MEHEHMe COCTaBa ranexk Mo HanpasneHuw K obnacTAM ycTon-

uynBbiX (BO BpemerH) NOAHATHA.
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Ha puc. 3 nokasaHbl naneoreorpatuyecKue PeKoHCTPYKUMW BEHACKO-Kem:
GpurCKUX NaneoBOAOEMOB, B KOTOPbIX LWMNO MaccoBoe HakKONNeHWe nnacro-
BbIX thochopuToB; O4EBMAHO, 3TM MOpcKue naneobacceiiHbl BecbMa Hanomu-
Hanu Tporoebie Npormbbl; OHW CO BCEX CTOPOH BbINWM OKPYXeHLI y4YacTKamy
CYLUM.

MpuBeneHHble AaHHbIe 4YPe3BbIYAMHO YCNOXHAKT npobnemy reHeawca pya
HbIX CKOMNEeHWW, chopMUpOBaHHbLIX B BeHACKO-KembBpuiickoe BpemA, ocobeH
HO ecnu yu4ecTb TO 06CTOATENLCTBO, YTO BCE OHM 06pasyloT Mexay coboi ycTon:
YMBBIE NapareHeTUYeCKWe cOoYeTaHWA WU (HOPMMPOBANMCL NOYTH OAHOBPEMEHHC
Ha OrpPOMHbIX NNOWAAARX BCEN0 KOHTUHEHTanbHOro GNoKa nnaHeTsbl.

naBHbIM MEXaHW3MOM, ONpeaenuBLUMM HaKOMNAeHWe NnacToBbiX dochopu-
TOB, MHOrVMe uccneposatenu senes 3a A.B. Kasakoseim [1937, 1939], I.H. Ba-
TypuHbim [1978], A.B. UnbuHeim 1 P.WA. Bonkoseim [1980] cranu cuwtate
npuHoc okeaHuveckoro thoctopa Ha wensthsl ansennuHramu, ero BUOXUMK-
YyecKoe HaKONNeHWe B MNax W NOCNEAYIOLLYH AWAreHeTUYECKY 0 KOHUEHTPaUunio
3TOr0 KOMNOHEHTa B BUAE NWUH3 W xensakoB. OAHAKo NONbLITKA NPUMEHUTH
3Ty WHTEPecHYH WAeld K OBBbACHEeHWIO peansHOW MeTannoreHwyeckoil obcta-
HOBKW B BeHAe ¥ KembGpuu BCTpeYaeTcA ¢ pAAOM TPYAHOCTEM.

Mpexxpe BCEro, ANA HAKOMNEHWA NNAcToBbiX (OCHOPUTOR PACCMOTPEH-
HbIM Bbilwe cnocobom Heo6XxoAMMO AONYCTUTE OAHOBPEMEHHOE CYLUeCTBOBa-
HUe MHOXKECTBA anBennMHroB, AEACTBYIOWMX K TOMY e He B cucteme rny6o-
KOBOAHAA 4acTb OKeaHa—wenbd), a NPOHUKaWMX U3 OKeaHa B TporoobpasHuie
1 NONYW30NUPOBaHHbIE 3NMKOHTUHEHTaNbHble MOpPA. [pu 3ToM-B NocneayoWvin
OPAOBWMKCKWIA 3Tan pa3BuTUA NNaHETbl BCE 3TW MOABOAHLIE TEYEHWA AOMKHbI
6bINM NPeKpaTUTL  CBOE CYLLECTBOBaHWE, NOCKONbKY MMEHHO B 3TO BpEMA KONU-
yectBo (ochOPUTOBLIX 3anexeW B 30HE OC3AKOHAKONMEHWA CYLIECTBEHHO
yMeHblunnocs. Cneayer Takme MOAYEPKHYTh, YTO OKEaHMYECKWM MPUBHOCOM
TPYAHO OBLACHWUTL coueTaHMe Takux anemeHToB, Kak P, V, Fe, Mn, Co, Ni n
Mo; B mopckoi Boae oHu 06nagalT pasnuyHON MUrpaunoHHON CNOCOGHOCTLIO,
0 YeM Npex/je BCero CBMAETENLCTBYIOT UX Pa3Hbie COAEPHAHNA B COBPEMEHHBIX
okeanax. [leiictButensHo, no J.[/l. Nonbabepry [1963], B okeaHwyeckon Boae
coaep>utca (B mr/n): P — 0,07, Fe — 0,01, V — 0,002, Mn — 0,002, Ni.—
0,002, npuvuem Bce OHM ABHO ee HedochiwawT. OAHAKO W3yyeHWe YCNoBui
oOpMMPOBaHWA METanMOHOCHBIX 4EPHbIX CNaHWeB MNoKasano, 4YTO BaHaAvi,
K0BanbT ¥ HUKENb NOCTYNAKT B MMUHUCTbIE OCAAKW HE C NNaHKTOTeHHLIM Opra-
HUYECKMM BeLecTBOM, a B BuAe TBepaoit s3asecn [Xonogos, Heaymos, 1981].

CoBeplueHHO He MOATBEPXKAAIT OKeaHU4ecKoe npoucxoxkaeHue thocthopw-
TOB reoxumuyeckue pacyeTol. B camom gene, B coBpemeHHbIX OKeaHax U MOPAX
CYMMapHOe KONW4ecTBo cbocgaopa pasto senuunbe 7,1 + 10'° 1 [Ponos, Kopau-
Ha, 1960] wnu 98 - [Horn, Adams, 1966]. Mexxay Tem, cornacHo
NpuBeAeHHbLIM Bbille AaHHbIM, TONLKO B TPEX BEHACKO- KeMGPHHCKMX thochopu-
ToebIX Gacceiiax EBpaauu 6bino 3akniovedo 14,1 + 10! 1, 7. e. noutn B
20 paz Gonbwe. OueBnaHo, 4TO pesepsa (ochaToB, 3aKNIOYEHHbIX B MUPOBOM
OKeaHe, He xBaTuno Bbl ANA Maccosoro OPMUPOBAaHWA 3anexen d)ocd)opmoa
aeuncxo«emﬁpuucxou 3noxu pyaorexesa.

B NUTONOrMYECKON NUTEpaType HEOAHOKPATHO BbICKa3biBanuchk NpeacTasne-
HUA O BO3MOXXHOM BYNKaHOMeHHO-OCAA0YHOM NPOUCXOXKAEHUW (OChOpPUTOE,
PYA Kenesa v MapraHua u faxe CKOMMeHWiA Manbix U peAKuX METAnNMoB B Yep-
Heix cnaduax [Warckuin, 1955; Wa6anuH, Caranasikos, 1960; Bpoackan,
Wnbunckan, 1968; Eravos, 1968; 3enexos, 1969; Xepackosa, 1971]. OaHaxko
aTa runoTesa, Ha Haw BarnAp, Takke GeccMnbHa OBBACHWUTL MOBCEMECTHOE
NOABNEHWE Pa3HOTUNHLIX PYA B OTNOXEHUAX BeHAa M KembpuA. JeidcTBuTens:
HO, 06NacT MaKcMManbHOW BYNKaHUYECKOW AEATENbHOCTM B 3TO BpEMA pacno-
naranuce Ha OrpaHuWyveHHbiX nnowaaax Espaswu, rnaeHeim obpasom B Bocrou-
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Puc. 4. ITansi PaIBUTHA NUTAOWWX NPOBUHUNA KOHTMHeHTansHoro 6noxa 3emnu (no B.H. Xonoposy [1975])
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Hom KasaxcraHe, B8 Antae-CaRHCKOM pervoHe, Ha EHucelickom Kprxe v B Mpu-
mopbe. Mpu 3TOM C KenesomapraHueBbIMM pyaamu unu dochopuramu npocr-
PaHCTBEHHO AacCOLUMWPYIOTCA CaMbie PasnuuHblie no coctaBy addyamesi. Tak,
Hanpumep, MapraHueBbie PYAONPOABNEHWA 3[eChb OKAa3biBAOTCA CBA3aHHbLIMMK
C aHAE3UTaMKM M AaXe NUNAPUTaMU; CO3A3eTCA BNEYATNEHWe, YTO NeTPOXUMUA
ahcy3mBHbIX NOPOA He OKa3biBana 3aMeTHOrO BAMAHWMA Ha CneuManu3auuio
PYAHbLIX PacTBOPOB, NOCTYNAalOWMX B MOPCKME NaneosofoemMbl OAHOBPEMEHHO
W B TECHOW CBA3W C 6BYPHON BYNKAHWYECKOW QEATENbHOCTLIO. XapaKTepHO Tak-
e, YyTo Hambonee KpynHble tochopuToHOCHbIE 6GacceiHbl, a HepeaKo »enes3o-
MapraHuesslie pyabsl W MeTannoHocHble ¢TanuTel EBpasum dopmuposanucs
BHE BCAKOW NPOCTPAaHCTBEHHOW CBA3M C NPOAYKTamu 3ddy3MBHOW AeATENb-
HocTh; Gonee TOro, B 3TOM PErvMOHe YeTKO BbIPUCOBLIBAETCA ABHOE HECOOTBET-
CTBME MEXAY WHTEHCWBHOCTLIO pyaoobpasoBaHMA W pa3maxom 3ddy3uBHON
AEATENBLHOCTU B NPOCTPAHCTBE W BpeMeHWu. HakoHew, ecnu NPUHATE AOKA3aHHbIM
naneoreorpauyeckyd pa3obuweHHOCTs BOAOEMOB, CTAHOBUTCA YPe3BbIYAMHO
TPYAHBIM PacnpocTpaHuThe BNWAHWE NOABOAHOMO BYNKaHW3Ma Ha OrpoOMHble
nnowaau ApesHUX KOHTUHEHTOB.

Hanbonee BepoATHaA NPUYMHA BCMNbIWKKA NPOUECCOB OCaaovHoro pyaoobpa-
30BaHUMA Ha py6exe aoxkemBpuA u thaHepo3oA — TEKTOHO-MarmaTuyeckue co-
6bITMA npoTepo3on, onpegenuewwne dopmupoBaHme rabbpo-aHOPTO3UTOBLIX
noAcos 3emnu [Xonopos, 1973, 1975a, 6, 1981] v rno6anbHoe ycuneHve oca-
AOYHOW NOCTAaBKW PYAHbIX KOMNOHEHTOB B BeHACKO-KemBpuhcKue naneomo-
pA, OTpa3vBLUee W3MEHEHUA B 0BNAacTH NUTAWMUX NPOBUHLWNA.

CoBpemeHHble NpeacTaBneHnA 06 3Tanax pa3BUTUA MUTAIOWMX NPOBUHLMA
KOHTUHeHTanbHoro 6noka 3emnun usobparkeHbl Ha puc. 4.

OueBnaHo, B TeyeHwe BepxHero npotepo3oA (ot 2000 ao 570 mnH. neT)

8 rnybuHax crpatuchepbl OCYLWECTBAANMCE MHTEHCUBHbIE NPOLECCHI Marmartu-
yecKoro pyaoobpa3oBaHuA, CBA3aHHble C BO3HMKHOBEHWEM WMHTPY3uWi rabépo-
aHopTo3uTos. Mx maccusebl B HacToAWee BPEMA M3BECTHbI B Npeaenax nepude-
pum Cubupckoir nnatpopmel (Ibicanckuid, Kuanpekuid, MaHKpecoBCKui,
ApceHTbeBckuid, Yuneid, Kanap, Owyraxyp), Ha Ypane (Kycuuckui, Konan-
ckuin, Koukanapckuid, MNycesoropckuia, Taruneckuid) , B Kazaxcraue, Ha Acpu-
kaHckon (Bywsensa) v WHawidckoh nnardopmax; WWMPOKMM pacnpocTpatxe-
Huem noneaylotcA oHu B Kawnape ([la6pagop, CaryHein Pueep, Wepu, CeHt-
Yp6eH, MopuH u ap.) , B ixHoi AMepuKke n B ABCTpanuu.

dopmMupoBaHWe OCHOBHbIX MHTPY3WiA, OTNMYABLUMXCA OFPOMHbLIMW pa3mepa-

MW, HOCMNO NnaHeTapHbli pasmax. Tak, Hanpumep, NNowanb, 3aHﬂ'raa Kanap-
CKWUM ra66po-aHOPTO3MTOBLIM NOACOM, NpesbiwaeT 250 Thic. KM?, a Eyu.menbn-
CKHWA CTpaTMOpPMHBLIA Maccue 3aHumaeT nnowaas 8 150 Teic. KM . Cnepyer
NoAYepPKHYTh, 4TO rabbpo-aHOPTO3NTOBLIE MHTPY3WK BbINK HOCUTENAMK MHOTUX
3NeMeHTOB pRAA NPOTOKPpUCTannu3auvu, "BBECTHO, YTO B HUX 3aMeTHO TioBbl-
weHsl cpeaHve copepxaHuA (B Kkr/t) xenesa (85-98), marnranua (1,3-2,2),
tocdopa (1,2-1,4), savagua (0,14-0,2), marnma (45—141) w apyrux ane-
menToB [BuHorpapos, 1962)]. Kpome Toro, ¢ #iumu 06bl4HO CBA3aHBI KPYAHbI
NOAYAC MNPOMBIWAEHHLIE MECTOPOXASHWA TUTAHOMArHETUTOBbBIX, < MENe3HBIX, \
BaHaAWEBbLIX, anaTUTOBLIX, HUKEib-K0BaNbLTOBLIX U NNATUHOBLIX pyA [Xononoa-
1973, 1975a, 6, 1981] . 5

B KOHU® BepXHEro NPOTEPO30A 3TW MOACA OCHOBHbLIX mﬂ'prauq Ha MHOrux
Y4acTKax KOHTUHEHTanbHOro 6noka Gbinu BCKPBITEI IPO3VOHHEIMK NpOUeCEa-
M W BbiBEAiEHbI HAa AHEBHYI) NOBEPXHOCTh; B 3TH BHSMA ‘"ﬂ.t:umenuaquo y
BbIBETPUBANUCH, PA2PYILANUCL W NOCTABNANK 8 cMexHble 0BNRG
UMk OFPOMHbBIE MAcChl PYAHBIX KOMMOHR  T08. \%%

B Tom, yto mHOrMe aoBeHACKWE TIoAHATUA Bbinu HOCUTENAMMK XA
Habopa pyaHwbIX KOMMOHEHTOR, MOXHO YBeAUTBLCA NpU aHanu3se pwe. 2./ 8pecs .~
2. 3ak. 1620 ——
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Ha rpadmKe cAenaHa nonbiTKa OUeHWTL MeTannoreHnyeckue ocobeHHOCTH
poxkembpuiickux Tonuw EBpasun, o6HaXkeHHbIX B HacTOALLee BpeMA B npeaenax
WHawitckoro, YkpauHckoro v @PeHHo-CKaHAWMHABCKOro - KpUCTannuyeckux
WMUTOB, a Takxe Ypana. Xopowo BUAHO, YTO MeTannoreHwA AokemBpuiicKon
cywwn 6bina AOBONbHO CXOAHOW B CaMbliX Pa3NWyHbIX TEKTOHUYECKUX CTPYKTY-
pax EBpazuu; Kpome Toro, AnA aokeMGpMA xapakTepHbl MECTOPOXAEHWA 3ne-
MEHTOB pAfAa npoTokpucTannu3auum, T. e. Fe, Ti, V, P, Co, Ni, Mg n Mn. Umen-
HO 3TW pYAHbIE KOMMNOHEHTbI B pasHblX KOMBMHAUMAX HAKanNMBanuce B BEH[-
cKo-kemBpuiickux Mopax, oBpa3ya accoumaumm pyaHbIX CKONNEHWA, TUMWYHBIE
ANA PaccMOTPEHHOR HaMK NNaHETAPHOR 3MNOXM.

ManeoreHoBan MapraHueBoOpyAHan anoxa
B Gacceinax Bocrounoro Maparternca

C naneoreHOBbLIMU OTNOXEHWAMU CBA33HbI MHOTOYUCNEHHBIE MECTOPOX-
peHWA Mapradua Ha Ykpawde (HxkHo-YkpauHckui 6GacceitH), B 3akaBkasbe
(Ynatypel, Wrkmepn, mectopomaeHna KeupunbckoW BnaguwHsl u ap.), Ha Ce-
sepHom Kaekase ([labuvckoe), Ha n-ose Maurbiwnak, B Bonrapuw (Bapha
1 ap.). Wx reonoruyeckoe CTpPOEHWE M 3aKOHOMEPHOCTW pa3melieHuA Bbinu
AetanbHo onucavsl B pabortax A.I. Betextuxa [1946], [A.I. CanoxHukoBa
[1967], H.M. Crtpaxosa [1967, 1968], W.M. BapeHuosa [1964], B.W. pA3-
Hoea [1967], N.E. lWrepexGepra u ap. [1967], I.C. O3ouexuase [1980] u
MHOIMX ApPYrux uccnegosaTenen.

Crpaturpadmyeckoe nonoXKeHWe MapraHueBblX MeCTOPOXAeHUA W pyao-
NPOABAEHNIA B Pa3NUyHbIX YacTAX MapraHUeBOPYAHOW NPOBMHUMKM HECKONbKO
sapempyeT. OcHoBHaA macca pya Manreiwnakckoro, Yuarypckoro u HxHo-
YKpauHCKUX MeCTOPOXAEHWA NOKanW3yeTCA B OTNOXKEHWAX ONUroueHa; pya-
Hble cKomnneHuA flaBuHCKOro ° MECTOPOXAEHUA NPUYPOYEHbI K HUXHeonuroue-
HOBbIM OTNOXEHUAM. HapARay co CKONNeHMAMW MapraHua, WMelWwWMMu npo-
MBbILWNEHHOE 3HA4YeHWEe, Ha Pa3NUYHbIX CTPaTUrpathvyecKux YPOBHAX PEruoHa
BCTPEYAOTCA MeHee pe3Ko BbipaXKeHHble 3MBpUOHaneHble pPYAONpPOABNEHUA.
Tak, wanpumep, 8 paitoHe Yuatyp Bbinu onucaHsl cnabsie MapraHuessie pyao-
NPOABNEHMA B BepXHEMENOBbIX M 30UEHOBLIX TOMAWAEX, a8 TaKXXe B BepXHe#
YacTM Mamkonckux oTnoxeHuid [AsansAnm u ap., 1966]. Mo aaHHbIM paboTsl
[CrpaxoBa u ap. 1968], B paioHe p. INa6el (CesepHein KaBkas) mapranue-
NPoOABNEHNA (MKCUPYIOTCA B pa3pese Xaayma, a Take Ha rpaHvue BepxHero
1 cpegHero maiikona. B paitode p. Cynak (CesepHbiit KaBkas) pyaonpongsne-
HWA MapraHua ycTaHoBneHbl B GUTYMWMHO3HbIX MeprenAx cdopamuHudepoBon
CBWTbI, B BEpPXHElW 4acTW 3ypPamMaKeHTCKOro ropu3oHTa ManWkona, a Takxke B
FMUHUCTBIX TONWAX HUWKHEro capmara. M3BecTHbl Takke MOBbILWEHHLIE COAep-
WaHWA MapraHua B KaparaHCKuX rauHax no aonuHam pexk Apeik-cy, nuerau-
WK U POpTaHra ¥ 2 YOKPaKCKUX FMMHUCTLIX TOMWax pek Anuctavxm u Apsik-
cy (CesepHuiit Kagkaz) {Xonoaos, Heaymos, 1981].

CTaHOBUTCA OMEBMAHLIM, YTO GAWroueHoBoe pyaoobpaioBaHne 6bifio cpaBHu-
TenbHO KPaTKoBpeMeHHOW BCrbilKoW Ha ¢oHe BeCbMa pacTAHYTOro BO Bpe-
MeHn 3MBPUMOHANBEHOro pyaHOro npouecca, OXBaTMBLLUEro Becb NaneoreH w
HWXKHIOK 4acTk HeareHa. :

- Ha tepputopuy EBpasuu rpaHuusl peruoHa, oxBayeHHOro Npoueccamu map-
raHUesoro pyAOreHes3a, TakXKe He OTNWYAOTCA YeTKOCTbi. He BbizbiBaeT com-
HeHuA, yro BGONABIAR YacTe DYAHLIX CKOMNEHUA COCPeAOTOveHa B npeaenax
Bocrounoro lMapatetuca — KpynHOro oCcTaToMHOrO NManeosojoema, pacnonaras-
LWErocA BAONL HOMHOrO cknoHa PycckoW nnatdopmbl U MNPOCTMPaBLUErocA or
Typraa uepe3 coBpemeHHoe Kacnuiickoe mope u Kaskas k 3anagHoi oKpauHe
:{aepnoro mopA. Oawako oTaensHble NPoOABRE: WA HKENe3omapraHuessIX pya



B onuroueHe Yexocnosakwuu, B cpeaHem onuroueve Typummn (Tpakun) B muo-
ueHe WUcnannn v Haxo4AKW naneoreHoOBbLIX MapraHueBbIX pya B Wranun nosso-
MAKT CTaBWTh BOMPOC O BO3MOXHOW MapraHueHocHocTu 3anagHoro [lapatetu-
ca, pacnonaraslwierocA Ha nnowaan coepemeHHoro Cpeau3emMHOro MOpA W
>xHoin EBponsl.

XapaxkTepHan ocobeHHOCTb ONMIroueHOBbIX MapraHueBbix pya tora CCCP —
pe3koe npeobnanaHue B HUX MapraHua Hagp xenesom [Crpaxoe u ap., 1968].
370 OTHIOAL He 03HaYaeT, YTo B Npeaenax BCero onuroueHoBoro 6acceinHa
enesopyaHble CKONNeHUA coseplueHHo otcyTcTeosanu. Kak nokasan IM.A. Ma-
yabenu [1981], B8 pyaocoaepxawmx oTnoxeHuAx Yunatypckoro n Kempunscko-
ro MecTOPOXAEHUIA MHOrAa BCTPEYAOTCA  ManoMOLHbIE NPOMNACTKU M NWH3bI
CPaBHUTENBHO YUCTLIX OKUCHBIX XeneidHslX pys. B npeaenax cesepHoro o6pam-
neduA J1aBMHCKOro  MECTOPOXAEHWA . YCTAHOBNEH — Nepexof MapraHuesbix
KapboHaTHLIX pYA B >Xene3omapraHiiesbie, a 3atemM B cuaeputoBbie [KanuHen-
KO W Aap., 19_67]. Kpome Toro, XopoLwo 13BecTHO, Y4TO B MIMHUCTEIX OTAOXEHUAX
maitkona scero peakaBKasbA LWMPOKO Pa3BUTbl CUAEPUTOBLIE PYAONpPOABNe-
HUA, 06bIYHO TAroTelOWME K 3aTMLWHLIM (DauMAM NaneoBOAOEMa; COAepKaHue
CUACPUTOBLIX KOHKpeuwin B coorae'rcrauu C noacueTamu 0.A. TMpAxuHol
[1958] aocturaet 2327 kr/m> rnuHbl.

Opyraa nwb6oneiTHan = ocobeHHOCTE ONUIroueHoBOro naneobBacceitHa tora
CCCP 3akniovaeTcA B LWMPOKOM pasBuTUM 34eCh PasHOO6PasHbIX KPEeMHUCTLIX
nopoa. B pyaoHocHbIX oTnokeHuAx Yuarypckoro v KeBupunsCKoro mecto-
POXAEHWIA HENOCPEACTBEHHO BbilUe MapraHueBOPYAHOro ropusoHTa obHapy-
MeHbl 3anexu ueonut-beHToHUTOBBIX nopoa [Byrtyaosa, lWrtepenGepr, 1964;
Mayabenu u ap., 1981]. B oTnoxeHWAX, NOACTUNAIOWMX PYAHYIO 3anexsb, B 3a-
nagHbIXx MecTopoxaeHUAX [pysuHCKON rNbiBbl BCTPeYEHBI ONANONUTLI, ONOKK
n cnoHronutbl [Xamxagse, 1981]. Kpemuesble oTnokeHWA BoobWE TUMUYHBI
ANA pa3HbIX cTpaturpaduveckux ypoaneﬁ mankoncknx Tonw, CesepHoro Kas-
Kasa u [peaxkapnareA, 8 CKONNEHWA AMAaTOMWTOB MECTaMu UMeT NPOMbILUNeH-
Hoe 3HaveHve (KpbiMckoe Mec'roponmeuue) [Wampai, 1937].

B TecHOi napareHeTMYECKOW CBA3M C MapraHUeBOpYAHbLIMW, XeneaopyaHbl-
MW U KPeMHEBbIMW CKOMNMNEHUAMM HAXOAATCA ONWIrOUEHOBLIE JKENBaKOBbIe
thocthopuTel M TaK HasbiBaeMble pbibHbIe Knaabuwa.

BaszankHble rOPWU3OHTLI MapraHUEBOPYAHOro nnacta B8 npeaenax Keupunb-
CKOW BNaavHel 3HauMTeNnsHO oborawetsl dochopuToBbIMK KenBakamu u doc-
darnauposanHeiMu obnomkamu dayHsl. [Honuase v ap., 1980]; cxopHsie o6-
PasoBaHUA, CNOXEHHble KYPCKWTOM W (DPAHKONUTOM, NPOCNEXeHs! Ha pAae
NPOMBILLNEHHBLIX YY4aCTKOB MecTopoxaeHua Ynaryper [Mavabenu n ap., 1981].
B maiikonckux rauHax  3anapHoro flpeakaekaseA 0.A. MpAxuna [1958]
onucana HochopUToBEIE - CTAXEHWA, '0TOPOYeHHbIe 060N0YKOI CHaeponnesuTa.

Ckonnenuna dochaTnanposaHtblX CKeNneTos psib, KOCTHOrO AeTPUTAa, CYNb-
thuaoe menesa M xenBakosbix ¢ocopuToB B BUAE OTAENbHLIX FOPU3OHTOB U
NUH3 BCTPEYAIOTCA Ha MHOMMX CTpaTurpadmyecknx YpoBHAX 3oueHa, onuroue-
Ha8 W MUOUEHa B pasHeix 4YacTAX BocrouHoro MMapatetuca [Kouenos, 3wHoBbER,
1960; KoueHoe u ap. 1970; Bopucenko, 1961; Xonopos, 1963]. Ux nona
OKOHTYpeHbl B PYAOHOCHBIX ONWIOUEHOBLIX Tonwax KsupunbCcKoW BnaavHel,
W3BECTHbI CpPeAn MeHWNWToBbIX cnaHues lMpeakapnathA, onucadel B thopamu-
HWhepoBbIX, XaAyMCKWX W HOBOrpo3HeHcKuX cnofAx lNpeaxaBKaswA, a Takke
B HWXHEM 1 cpeaHem onuroueHe Maursiwnaka.

O6bivHO B Npeaenax 3anev NMH30BWAHbIE NnacTel thocdaTnsMpoBaHHON
KOCTHO GpeKuyMn ¢ pasMbIBOM 3aneralT Ha NOACTUNAKWMKX NOpoAax, 8 8 Kap-
MaHax bGbIBaIOT pacnpoCTpaHeHsl Cambie KPYNHbie KOCTW W Uenble CKenetbl
poib Amphisile, Clupeanella, Merluccius w apyrux poaos; BCTpeyaTcA 3y6k;
aKyn, ruraHTcKve no3soHKW KUTOOBpasHbIX, pacTuTenbHble OCTaTKU W ApéBec-
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Hble 06nomku. Beiwe pasmepsi ochatnsnposartbix 06noMKoB 6bICTPO YMeHb-
LUAKTCA; CPeau HUX NOABMAIOTCA MENKaA YewyA pbib M NNoxo onpeaenvumbie
KOCTHbIE BKNOMEHUMA. MOLWHOCTE NNAacTOB AOCTUraeT HECKOMbKUX METPOB;
3anexb MHTEHCMBHO oboralleHa pacceAHHbLIMK cynbhnaamu xenesa, CpeAM Ko-
TOpbIX BCTPEYalOTCA TWAPOTPOMNUT W NUPWUT, U MENKMMU xensakamu docdo-
puToB. MHOrO OCTaTOMHOrO OPraHWYecKoro BewecTsa. B noesiweHHLIx Kohin-
yectBax npucytcteytor Sc, TR, Ni, Co, Mo, Pb, Zn, As u npyrve peakue ane-
MEHTBI.

Otnoxenna “pbibHoi daunn” o06bI4HO COBEpLUEHHO NWLWEHbl OCTaTKOB
DOHHOW thayHbl, YTO NPWHATO CBA3LIBaTb C CEPOBOAOPOAHLIM 3apaXXeHWem
WNOB WM NPUPOAHLIX BOA nanesogoema. HapAay ¢ 3TUM rNWHLI copep»at MHO-
ro OCTaTKOB AWMATOMEA; MecTamu OHM NEepexoAAT B HacTOAWME AWATOMMTI,
KOTOpbIe NOCTOAHHO accoUMUpYITCA ¢ thochaTHbIMKU BpeKynAMA.

Ecnu k ckasanHomy pobaBuTb, 4To cpeav thopamuHucepoBbix Maitkonc-
KWX, YOKPaKCKUX W KaparaHckux otnoxenuwi [Mpeakapnaten, KaBka3sa n 3a-
Kacnuickoin obnactu AOBONBHO 4YacTO BCTPEYAKOTCA YepHble NUCTOBaTble Hedp-
TEMaTepMHCKKE TMKWHbI W aPrUNNWThI, Pe3Ko o6GOoralieHHble OpraHUYecKum Be-
WeCcTBOM CanpomnnaHKTOreHHoro reHesuca, COAep)<awve NOBbiWEHHbIE Konu-
yectBa V, Co, Ni, Mo 1 apyrux maneix 3nemMeHTOB W NpeacTasnAlwWwme cobon
romonoru ‘‘4epHeiX cnaHues’’ papeBHux naneobacceiiHoB [Xonopgoe, 1983;
Xonopoe, Heaymoe, 1981], To craHer o4YeBMAHLIM YAWBWUTENbHOE CXOACTBO
BeHACKO-KeMBpWACKOro M naneoreHoBoro pygoreHe3a. Bo BcAKom cnyvae,
B MONOAbIX oTnoxeHwAx BocroyHoro [lapatetmca mel CHOBa BCTpeYaemMcA C
accounauueil MaprasueBo-xenesncTbix hochopuToR, KpemHeid U YepHeix MeTan-
NOHOCHBLIX CnaHues rNWUH, XOTA KONWYeCcTBEHHble COOTHOLWEHWA MeXAy YneHa-
MK 3Toro coobluecTea, B KOTOpoM paHee, GeccrnopHo, npeobnaganu docdhopuTel,
3Aeck 3HaYMTENbHO TPaHCHOPMUPOBAHO B NONb3Y MapraHua.

Kak ato xopowo NoKa3aHo B pa6ote H.M. CtpaxoBa u ero coasTopos [1968] .
npobnema pyaoo6pa3oBaHUA, NPOTEKABIUEr0 B TPETWUYHbIX GacceiHax iora
CCCP, vmeeT aBa HeCKONbKO Pa3nuyHbiX acnekta. OavH U3 HUX CBA3aH C KOM-
neKcoM naneoreorpauyYecKMX WM reoXvMMUY4eCKMX BONPOCOB W 3aKNiOYaeTcA B
BbIACHEHNM BAXKHEWLUMX PErvoHanbHbIX NPUYWH, ONPEAenUBLUMX BO3HUKHOBE-
HME AaHHOW accouvaunn pyaHbIX CKONMEHWA W BCeW anoxu pyaoobpasosaHuA
B uenom. [lpyroi acnekT MOXKHO CBECTW K MexaHu3My ¢topMUpoBaHWA OTAeNb-
HbIX PYAHBLIX MECTOPOXAEHWA, KOTOPbIE, HECOMHEHHO, MHOIOCTaauiHLl U 06pa-
30BbiBaNUCL B Pa3HbiX 0BCTAHOBKAX W MPU Y4acTUM MHOTUX (haKTOpOB.

B paHHoi paboTe Mbl aKUEHTMPYEM | BHUMaHMe TONbKO Ha HEeKOTOpbIX 06-
wux sonpocax passuTuA BoctouHoro MMapatetuca B TpeTwyHoe BpemA. lMpex-
Ae Bcero Heob6X0NMMO PelnTb OAHY O4YeHb BAXKHYI0 AMNEMMY: Da3BMBancA nu
PYAHBIA Npouecc B Npepenax uccneayemoro naneosoaoema Ha o6biyHoOM “Knap-
KoBoM' ypoBHe, nubBo 310 6bin naneoBacceiH. HeOGbIYHLIA NO COAEPKAHMIO
hoHOBBIX PVAHLIX KOMNOHeHTOB? [InA mMony4YeHWA OTBETa Ha MOCTABMAECHHbLINA
Bonpoc Hamu GbiNK paccuyWTaHsl cpenHue copepxaHnA Mn, Fe, V v P B pasnuu-
HbIX chaunansHbiX TWNaxX MNOPOA, CNaralWMX PYONOCOAEDXAWLYI0 TONLY OnW-
roueHa. lMpu 3Tux noacueTax aBTOPOM WCNOMbL30BANUCh PE3YNbTAThli XUMM-
yecKux aHanu3oB, onyb6nukosaHubie B paborax H.M. Crtpaxoea, M.M. Kowm-
ckoro, C.M. Karyenxosa, B.M. XwxueHko, E.A. Cokonoson, N.E. litepex-
Gepra, .i10. ByTv3oroi, .M. Bapenycra, F.C. Tuxomwposoi, a Takxe cob-
CTBeHHble Aa-mua NonyYeHHble NpU U3YYeHWW TPETUYHLIX Toriily Bocrowdoro
MNpeaxaskasea'. Bcero Geinu cymmupoBaHbl  awanuasl 1313 wHamMBuayans-
HelX MPo6, XapakTepuaylOUiMX NOBEAEHWE DYAHBIX KOMMOHEHWTOB B OTNOXe-

! Bonblwylo NOMOWE 38TOPY B 3TOW pnﬁoreonaaanaOA Asopeuxan, KCTOPOH OH Bbi-
pan‘aeT caow um(penum NPW3HATEN BHOCTb.
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Puc. 5. PailoHupoBanue npu noacyeTe hOHOBLIX COAGPMAHWUA PYAHLIX KOMMNOHEHTOR B ONUW-
roueHoBbix oTnoweHsnAx Bocrouworo Mapareruca ]

1 — poonuroueHoean cywa; 2 — ysactok [Henposcko-[loHeukoi snaguHel u Mpw-
wepHOMOpbA; 3 — yuacTok Mpeaxaskasba, MosonkbA u Manrbiwnaka; 4 -- 3akasxabe

HUAX onuroueHa, u1 365 npo6 — B Tonwax cpeaHero mwuoueHa. Npu ouexke
CDefHMX COoAepXaHWiA GbiNM YuYTeHbl TONLKO Te npobbl, 4TO pacnonaranuce
3a npefenamu pyaHbIX Nonei MapraHuoBbiX MECTOPOXAEHWNA.

DaKTU4EeCKWIA MaTepuan, XapakTepu3YWWiA ManKoNCKWE OTNOXKEHWR,
6bin pa3but Ha Tpu panona: 1) [Ouenposcko-foHeukan snaguHa u Mpuuep-
Homopee; 2) [MMpepxaskaswe, MoBomkbe W MaHrbiwnak; 3) 3akaBkasbe
(puc. 5). [etansHoe daunanbHoe onucaHve aTux yyactkos BoctouHoro Mapare-
TACA yuTaTenb MOXET HaWTW B NpuBoAWMON yxe pabote H.M. Ctpaxosa u ero
coTpyanukos [1968].

Pe3ynbTaTel CTATUCTMYECKWX PacyeTOB CPeAHWX COAEPXKaHWW MpeacTaBneHbl
8 Tabn. 1. 3peck e ANA CPaBHEHWA NPUBEAEHbl KNApKOBbIE COAEPXAaHWA Map-
raiua, ebiumcneHHsie A.B. Ponossim v A.W. Epmuwkunoi [1959] ana oTtno-
EeHWIA, cnaraiowmx vexon Pycckown nnatdopmel. 3TV uccneposatenw, pasge-
nve sce Tonuwwm thaHeposon nnatopmMbl Ha FYMUAHBIE U apkfiHbie, YCTAHOBM-
NK, 4TO OHU OTNMYAIOTCA APYr OT APYra B rMUHWUCTOW W KApBOHaTHOM 4acTy
naeansHoro daunansHoro npodunA; B Naneosogoemax, NUTABLUMXCA 33 cyer
ryMuaHbIX BOAocGOpOB, cOAepaHMe mapraHua B riavHax v ocobeHHo B Kap-
GoHaTHbIX nopoaax B cpeaHem ByfeT Bcerga HECKONbKO MOBBIWEHO MO GT-
HOLUEHWIO K KNapKy, TOrAa Kak B apuaHbIX YCNOBMAX Te e nokasarenu ByayTt
3aHnxeHbl. B cywmHocTn, pavHbie A.B. PoHosa u A.WN. EpmuwkuHoin [1959]
X0powo noaTeepanni Gonee obuwiee nonoxexue, paHee BeickaszaHHoe H.M. Crpa-
xoBbiM [1957], 0 TOM, 4TO NPU YCUNEHUM XMMUYECKOFO BLIBETPUBAHWA Ha BO-
nocbopax maKcuManbHOe HaKOMAEeHWE PAcCeAHHLIX COAEPHAHWIA MHOrMX ane-
MEHTOB, B TOM uYACne W Mapravua, CABMIaeTCA B MenarvyecKylo sacts HGacceir-
Ha. Mpy 3atom rNuHbl M KapGoHaTHbIE NMOPOAbI GyAYT BLICTYNaTh B KavecTBe
reOXUMUYECKUX WHAWMKATOPOB MWHTEHCMBHOCTM npoueccos cyBeuHxpoHHoro
BbIBETPUBAHUA,
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Tabnuya 1

Pacnpepenenne hOHOBBIX COACPAHMIA PYAHBIX 3INEMEHTOB
B onuaro H
ornomenuAx Boctoudoro MMapateruca o i i

CpeaHue coAepXaHuA pyaHbix aneMeHTOB B 0TiOXeHuAX Boctounoro MNapateTtuca

OnuroueH
Mpenkaekasse, Mosonbe, MaHrsiwnaxk 3akaBKa3be
Mn Fe v P Mn Fe

Cpeanue conepxaHuA maprasua a
nopoaax Pycckoin nnartghopms!
[PoHoe, Epmuwikuna, 959] OnuroueH
Mopona Ana Bcex Mpo6ei apua- | Mpo6si ry- Auxenpoecko-[loHeukan
npo6 HBIX OTAOXKE- | MUAHBIX snaguHa, MpuyepHomopse
HUA O TNOXEHWA
Mn Fe
MecyaHukn | : ‘
6361 0,049 2260 0,045 4101 0 25 0,020 326334
Anesponute: | 049 17 0012 17 291
nuxsbl, 8883 0,058 2208 0,052 6675 0,060
it 43 b 168 0,038 168 4,09
KapBoHars! 10389 0,052 6422 0,032 3967 0,08 24 0,02 24 2,36

*Cogepwanue (8 n - 10*%)

Tabnuya 1 (oxoH4anue)

CpeaHuve conepmaHuA pyiHbIX 3NEMEHTOR B 0TNOXeHWAX BocrouHoro
Mapartetuca
ﬁ{l)poaa Muouex
Bocrounoe lNpeakaskKaibe
Mn Fe A% P

Mecuaniku } 820002t 3 42 2003 32 0,006
Anaaponujjpl 55 0,0_3 65 . 2,36 556 B84 55 003
MuHe, 261 0,09 261 4,45 261 142 261 0.07
‘AprunnuTsl
Kapﬁ:fmﬁl 1'7_ 0,14 17 no 28 17 45 17 0,13

_Fl pumMeyanwue. Cnesa—uucno npob; cnpasa — copepxwarue (8 %) .

!’Ipnpaccmmpenm Tabn. 1 ofpatjaer Ha cebA BHUMaHWE TO, YTO CpeaHwe
‘colepKaHWA MapraHua s npepenax [lHenposcko-[loHeUKOWH BNaguHel W npw-
neramx K “4epHomy mopto obnacteil OTHOCHTENLHO HW3KKU; 3JECh OHU M B .
necyaHnKax, W B anesponuTax, v B rMMHaxX ycTynaoT d)OHOBblM COfiePXKaHUAM
TOro *e Meranna B wexne Pycckoit nnargopmsl. Heckonsko Bospacrator cpea-
Hue conepmamn mapravua 8 rnunax lpeakaexkasbA u 3aKagKasbA; OHW 30ecCh
MecTamMit NMpesbiualdT Knapk noutu Ha 0,01%. Kasanock 6ui, 3ta umbpa HeBe-
nuka. OpHako ecnu y4ects ‘PacnpoCcTpaHeHHOCTb MallKONCKWX FAWH BO Bra-
- auHax - . lpeakaBKasbA, TO CTaHET OYEBMAHBIM, YTO MOBLILIEHWE CPeAHMX CO- :
; A&p)KaHIdH mapraHua-Ha 0,01% 3KBUBANEHTHO yBENuYeHnio abconioTHOTrO KO-
4eécTBa 3Toro mertanna Ha 90 - 10% T, 'T. e. HAa BeNWuYUHY, noutn B 9 paz npe-
Bocxounmym 3anacs! flabuHckoro MectopoxaeHwn. Euie Gonblue OTNUNAOTCA
oT K:;apxpamx senuuvH (0,03—0,08% Mn) cpeaune cogepXaHua 3TOro ane-
_MeHTa B KapboHaTHLIX nopoaax Kaskasckoi 4acTu onuroueHoBOro naneosonoe-
Ma; 3[eCh KONWYEeCTBO MapraHLa Nno4Tu A0CTUraeT Haubonsiwei BennunHsl — 0,2%,
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59 0,096 25 4,39 59 115 40 0,0005 35 0,034 35°:1,65
80 0,05 80 3,63 80 148 - = 13 0,048 13 2,39

418 0,069 231 4,81 418 140 211 0,01 42 0,06 42 443

23 0,196 15 5,73 26 102 - = 6 0,140 6 4,40

YTO, CKOpee BCEro, OTPaXKaeT YCWNEHHbIM NPUHOC 3TOrO 3NeMeHTa B ManeoBo-
AOEM W NOCNeaytollee ero coocaxaeHune ¢ KapﬁouaTaMM MockonbKy Npu cbope
npo6 obcnegoBaHuio nNoasepranvch npeumyu.nemaeuuo npocnon KapboHaTHbIX
nopoa, a He KapBoHaTHbIe KOHKPELMW, HeT OCHOBAHUIA CBA3bIBATL NOBbIWEHHbIE
KONWYecTea MapraHua ¢ AuareHeTUYECKMM nepepacrnpegeneHnem 3T0ro meran-
na B unax.

[lriA Toro 4Tobbl OUEHWTL NOBEAEHWE KNAPKOBOro Xenesa, BaHaauAa u docdo-
pa B onuroueH-muoueHosbix Tonwax [lapatetmuca, Hamu Bbina cocTaBrieHa
Tabn. 2; ee cpasHeHue ¢ Tabn. 1 Nno3BonAeT YTBEPKAATb, Y4TO B CaMblX pPasnuy-
HbIX 4acTAX ONWIOLLEHOBOrO M MWOLEHOBOro GacceiiHOB MOXXHO HaGBntoaaTth
MOBLILWEHHbIE CPefiHNe COAePKaHUA 3TUX 3NeMEeHTOB. XapakTepHO npu 3Tom,
yTo »Kene3o o6pa3yer MOBbIWEHHbI (OH B MecyaHbix caumax [HenposcKo-
[JoHeukoit BnaguHsl, 410 yxe oTmeuanoce H.M. Crpaxoebim W ero coaBtopa-
mu [1968]. Mo muenno WN.M. Bapenuosa [1964], Beicokue choHoBbIe cOAEp-
WaHWA Kenesa B ONUIOMMKTOBBLIX MecHYaHMKax 3TOro pavioHa obycnosneHsbl
3HaUMTENLHOM NPUMECHIO B HUX FNayKOHWTa W CBWABTENLCTBYIOT 06 yCUneHHOM
MOCTYNNEHUM ITOrO 3MeMeHTa ¢ YKPaMHCKOTO WWTa B MMAPOOKWUCHOW (opme.
Hapagy ¢ 3TMM FAMHUCTbIE OTNOMEHWA TOTO XKe PervoHa >Xenesom obenHeHbl,
XOTA ero CpeAHWe KOMMYeCcTBa 3aMeTHO NPEeBLILIAT KNapk B KapboHaTHbIX
nopoaax.

Heckonbko oaHoobpa3Hee Bbll‘nﬂnHT ¢oHOBOE pacnpegeneHue )Kenesa B
onuroueHoBeiX oTnowexuAax [peaxasxasen, [oBomkbA W MaHrbiuinaka;
3/leCb OHO MOCTOAHHO HAKanNMBaeTCA W B Pa3snW4HbIX TEPPUreHHbIX paanoau.a—
HOCTAX ropod (Mecku v aneBponuTbl), W B FAMHUCTBIX MENarkYecKux OTHoKe-
HWAX, ¥ B KapboHaTHLIX MPOCNOAX; NOCNeAHWe, Kak W3BEeCTHO, npocrpaucrsen-
HO CBA3aHbI C 30HaMW PA3BWTWA TNWH M BCErAa COAePXKaT NPUMECh CUAepHTa.

O6lan KapTUHa NOBEAEHUA KNAPKOBOro kenesa B 3aKaBKadbe HaNOMMHaeT
pacnpeaeneHne ero B NOpoAax [renposciko-[oHeuKOW BNagnHbl; 34eck TaKxKe
Ha (oHe HeBLICOKOrO COAEPXaHWA 3TOr0 3nemMeHTa B rAMHaXx BbIAENAIOTCA
“xeneaucTble’’ necdaHuikn. BnonHe BepoOATHO, YTO MX MOABfiEHWe ToXe obyc-
NOBAEHO Pa3BUTMEM KBapL-TNayKOHWTOBBLIX OTAOXEHWH, HECKONbKO: obora-
WIeHHBIX JKENe3oM 3a CYET Pa3MbiBa KOPCKMX, MENOBLIX U HWXHENaNeoreHoBbIX
OTNOMXeHWii CMeXHOW naneocyww [Bypaxanaase v ap., 1982]; vuactkn no-
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TaGnuua 2

Cpennne copepxanna (B8 %) XUMHYECKMX INEMEHTOB B OCa0YHLIX Nopoaax crpatuctde-
pbi 3emMnu, N0 AAHHLIM Pa3HbIX aBTOPOB

Mopopa Fe v P

Necyarmnkn 1,01 @. MerTnamon 24-10"* 3.C. 3anman- 0,043 B.E.Makkensu

w ap. [1976] 3on [1951] (1977 *
Anesponu- 2,82 A.B. Poxos, 45-10"* 0,05 A.B. Ponos,
Tol A.A. Apolwes- A.A. Apowes-
ckwia [1976] * ckwia [ 1976] *
FnuHe, ap- 4,51 A.B. PoHos Ta -0 " 0,07  A.N. BuwHorpa-
TUANKTBI A.A. Apowes- 130-10"* A.M. Buworpa-0,04 pos [1962]
ckuin [1976] nos [ 1956] A.B. PoHos,
A.A. Apowes-
ckuin [1976]
Kap6onar- 2,10 D.L:Graf(1960] 1,5-10"* 3.C.3anman- 0,02 B.E. Makkeneu
HBIE 3ou [1951] [1977]
0,90 A.B. PoHnos, 0,04 A.B. PoHos,
A.A. Apowes- A.A. Apowes-
ckuia [1976] cxwia [1976]

* ABTOpbI ONPeAenunK CpeaHe COABPKAHWUA INEMEHTA B CMECH NECYaHWKOB W aNnes ponuTos.

cneaHen, No-BuaAMMoMy, Bbinu cnoeHbl 3hy3vBHLIMKA TONWAMW U COAEPIKa-
AW  MHOTOMUCNEHHBbIE KONYeAaHHble M MeTacoMaTU4ecKue PyAONPOABNEHUA
nHTepecylowero Hac metanna [Acpatan u ap., 1974; lorvwwsunu v ap., 1979].

XoTA hakTMYeCKWX AaHHBIX NO pacrnpefeneHud KNapKoBOro BaHagwA 3Ha-
4YUTENbHO MeHbLUEe, YeM >xenesa, u3 T1abn. 1 MoXHO caenaTte BbiBOA O TOM, 4TO
8 npeaenax lNpeakaekaseA, MNMoBomkeA v MaHrbiWwnaka 3ToT 3NEMEHT U B Nec-
YaHMKax, U B aneBpoONMTax, U B rMMHax, 1 B KapbBoOHaTHLIX NOpPoOAax 3aMeTHO
npesbiliaeT CBOW KNapKOBble COAEPXaHWA, OnpeaeneHHble PasHbIMW MCCneno-
gatenAamMu (cm. T1abn. 2). BoamoxkHo, 4TO 3Ta OCOBEHHOCTb FEOXMMMYECKOro
peXxuma ONWroueHoBoro naneobacceiHa YKa3biBaeT Ha CYLWECTBEHHYH pOnb
OCHOBHbIX MarmaTu4eCKuMx NOpOA B CTPOEHWM NWUTABLUMX Ero TPETUHHbLIX BOAO-
c6opoe [Bapexuos, 1964; Xonogose, 1973].

Henk3n He OTMeTUTL, YTO AOBOMILHO CXOAHbIE 3aKOHOMEPHOCTU pacnpeaene-
HWA (POHOBLIX COAEPMAHWIA PYAHbIX 3NeMeHTOB Obinn ycTaHOBNEHbl Hamu B
MuoueHosbix Tonwax lpeakaska3sbA; 3aeck ocoBeHHO BbICOKWME cpeaHue Cco-
AepPXKaHWA MapraHua, »enesza v BaHaguA 06HapyXeHb! B rnuHax u Kapb6oHat-
HbiX (MeprenucTeix) npocnoax. AHanoruyHsiM obpasom seaert ceba u coctop,
XOTA B ONWroueHe Toro e pernoHa (cm. tabn. 1) 3T0T aneMeHT novyemy-To He
HaKannuBanca.

B uenom reoxmmuueckoe uccnefosaHue ONUIroOUEH-MUOLEHOBLIX OTAOXEHWIA
BocrouHoro Mapatetuca nozsonaer scnea 3a H.M. CrpaxoBbiMm # ero coasropa-
mu [1968] yTeepaaars, 4To obwme 3aKOHOMEPHOCTM PacnpefeneHnA PyaHbIX
aneMeHTOB B (aumansHOM Npodmne 3TOro NaneoBoAoemMa NPUHUUNUanbHo Beinu
CXOAHbI C 3aKOHOMEPHOCTAMM nokKanuzauuum (OHOBLIX COAEpXaHuil B CoBpe-
MEHHbIX MOPAX M ApeBHWX 6acceiHax ryMuAHbIX 30H. OAHAKO WHTEHCUBHBIN
NEeNarvyecCKuii CABWI KNapKOBbLIX COAEpPXXaHWI >Kenesa, MapradHua v BaHaauA
B8 CTOPOHY MEenarvanyu unu OTHOCMTENLHOE HaKOoNMeHue 3TUX 3NeMeHTOB B nena-
rudYecKux rmuHax v xkapboHavax no3sBonAT rosopute 06 ycuneHHom Hakonne-
HVWM 3TOTO INeMeHTa MuoUeH-onuroyeHosoro mopA. Ceoeobpasue nayvaemoro
naneoBOAOEMa NpeXe BCero 3aKNIOYaeTCA B TOM, YTO OH pacnonaranca B 06-
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Puc. 6. Naneoreorpaduveckan cxema Esponui w Bocrowsoro Maparetmca 8 TOPTOHCKMA
gex (no B.H. Xononoey u P.1. Henymony [ 1981])

ManeoBopoemsi: 1 — HOpManbHble MOpPCKWe; 2 — ONpecHeHHble, 3 — OCONOHEHHblE,
B KOTOpbIX OCYLLECTBNANAch CAAKA runca u conei; 4 — oBnacTk, 3axBayeHHble MOpPEM
BO ereun KaparaHCKo# TpaHcrpeccuu; 5 — npeanonaraemoe pycno naneo-floHa (Eprems-
pexka); 6 — YpaneCKaA ropHam cucTema; 7 — MECTOPOXAEHWA MUOUEHOBbIX Bypbix yr-
nei: (1 — HuxHepeiinckoe (®PT), 2 — Cakcowmn—TiopuHrum (FAP), 3 — Basapuu
(®Pr), 4 — Tennuue—3ns6ores (YCCP), 5 — Beneuwn (WUranun), 6 — Babos-fon (Bon-
rapwa), 7 — Haaunu (Typuwmn), 8 — ferwpmucas, Coma, TyHe6unex (Typumn), 9 — Ta-
pckoe (CCCP), 10 — Hosoammurpoackoe (CCCP), 11 — Beiwropoackoe (CCCP), 12 —
I0xHoypanvckoe (CCCP), 13 — Ko6puHckoe u apyrue mectopoxaeswa BECCP, 14 — Nio-
6oTuHCKOe, 3MMeBCKOe M apyrue mectopoxaeHwAa [lHenpoBcko-[lOHEUKOR BNaauHbl;
15 — Yxropoackoe, Mykauesckoe, Mpwaeckoe 3axapnartckoro Gacceiiwa (CCCP); 8 —
KOHTUHEHTANbHBIE TUNCOHOCHLIE NECYBHO-TMUHUCTbIe OTNOXeHWA. Baccelivb: | — Cpeaw-
aemHomopckui, Il — Srelickuit, 1l — Anexcangpwitckunit, IV — Porckuit, V — MeemoHT-
ckuit, VI — nponue 0xHoro Puda, VII — 3akapnatckuid, VIl — Mpeaxkapnarckwid, IX —
TpaHcunesanckuit, X — KwHoykpaunckuin (Bopuctenckuit), X1 —Jexcunckmnin, XII —
Mpeaxasxaackui, X1l —3axasxasckuin, XIV — pycno naneo-flowa, XV — Kacnuickui,
XV = Ycmoprckuid

NacT¥ TPONMYECKOW M'YMWAHOW 30HbI, U Ha NPUNErarwLMX Y4acTKax CyLIn BbIBeT-
pUBaHWe A0CTUIrano MaKCMManbHOW HanpPAXXEHHOCTU,

[evicTBUTENBHO, B ONWUIroOUEH-MUOUEHOBOEe BpeMA paiioH BoctouHoro MNapa-
TeTuca Bbin OKpyXKeH KpynHbiMy oBnacTtamm cywu (puc. 6) . Ha cesepe pacnona-
ranacs orpomHan BoctoyHo-EsponeiickaR pasHWHa, KOTOPYH [ApeHMpoBanu
MolLHble peku (Hanpumep, ManeoaoH); Ha wore, Ha mecTe coBpemeHHbiX MoH-
THMYecKux rop, TaBpa u ApPMAHCKOro HaropbA HaxoAWNachk pacyneHeHHan Xon-
MWUCTO-TOPUCTaA CTpaHa, BAONL CEBEepPHbIX 'OTPOroB KOTOPOM NEPUOAMYECKM
B0306HOBNANACL BYNKaHWYECKanA AEATentHocTs. B weHTpaneHoi Yactu baccenHa
BocTtouHoro lMapateTuca y)Xe B Havane onuroueHa BO3HWK HU3KuA KaBkasckui
OCTPOB; C 10ra, B paioHe [py3smHCcKOW rnbibbl K HEMY NPUYNEHANACH Lenan rup-
NAHAA KPYNHbIX ocTpoBOoB — Amkapo-Tpuanerckan cywa, Oxkpubo-Cauanuk-
ckoe noagHATve, Konxuackan v Kaprnuitickan ywa, Anasepabi-Bepackoe noaHa-
Tme [Acpatan v ap., 1974; Mavabenun, Xamxanze, 1979].

MHorve w3 noAHATHIA, OKpYXawuwmx bacceiH, cCoaepXanu WMHTPY3MBHLIE U
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athyameHble nopoasbl, cyuiecTeeHHo oborawenHsie Fe, Mn, V, Ti n apyrumu
PYAHLIMKW 3neMeHTamMu. Tak, Hanpumep, AeTanbHbIA aHanNU3 CTPOEHUA Y KpauH-
CKOr0 KPUCTannu4Yeckoro wwmTta, sBeinonHewHsin W.M. Bapevuesbim [1964],
nokasan, 4To merabasutosblie 06pazoBaHNA W XKeNe3ncTo-K PeMHUCTO-CNaHuesble
TONWWM caKcaraickon cepuu aokembpun, copepxawme 0,6—0,9% mapraHua v
Gonee 10% xene3a B coBpeMeHHOM 3PO3MOHHOM cpese, cnaratT okono 1/5 nno-
Wwaau wura.

OrpomHble KONWYECTBa MapraHua v xenesa 3aKnioyeHbl B OPCKWUX, MENOBBIX
M 3oueHoBbiX 3dpyameax Apxapo-Tpuanetckon v Anasepaei-Bepackoin 3oH
Manoro Kaekasa; Tak, Hanpumep, GaioccKan BYNKaHOrMeHHaA TOMLWLAE COAEPKUT
ot 0,12 po 0,62% Mn [[3ouennpse, 1965]) n no 11% Fe [Bpoackan, 1968].
Mo matepuanam B.I. Moruwennu v apyrux astopos [1982] B HUX nokanuayer-
CA MHOIO PYAONPOABNEHWA Mapradua, pexke >enesa. He Bbi3biBaeT COMHEHWA,
4TO MHTEHCMBHOE BbIBETPUBAHME TAKUX METANNOHOCHLIX Y4aCTKOB CONMPOBOXAa-
nock hopMupoBaHuem “‘MapraduesbiX WNAN' 1M 3HaYMTENbHON KOHUEHTpauuen
MapraHua W xenesa B Kope; ux penukTel onucadsl B.T. Morpe6ron [1982]
B PasnMyHblX 4acTAX YKPauHCKOro wMra. 34eck e, No-BMaAMMOMY, NPOMCXoaun
u3buparensHbIn BbiHOC mapradua [Crpaxoe v ap., 1968] B pesynbrate BO3-
AEACTBUA Ha HEro NOYBEHHbIX NPOLECCOB.

Bonblwyo 1 BaxHy pons B npoueccax Mobunusaummu pyaHbiX KOMMNOHEHTOB
Ha Cylle B ONMIOUeHOBOe BPEMA Urpan KNnuMaTUYecKuin 1 naHawadTHeIA dak-
Topbl. Ha npoTAXeHun BCEro ONWUroueH-MUOLEHOBOrO BPEMEHW npunerakoume
Kk BocrowHomy Mapatetucy y4acTku cywm Obinv NOKPLITHI FYCTLIMKU NecaMmm m
XOpOWOo Ppa3sBuTeiMKu BonoTamMu, O 4YeM CBWAETENLCTBYIOT MHOrOYMCNEHHbIe
3anexu Bypbix yrned, 3anerawowme B ONWroueH-MUOLEHOBbIX Tonwax Eeponsi
w Manoit Asun. WMx pacnpocTpaHeHue uayyeHo no aadHbim [.U. CrenaHoBa u
C.WU. Mupoxosa [1937], B.B. Kupiokosa [1962], B.B. MokpuHCKoOro ¢ coasTo-
pamu [1962] w nokasaHo Ha puc. 6. OuesuaHo, Pycckan paBHMHa BmecTe C
YKPauHCKUM KpUCTaniMyecKMmM MaccMBOM BNMOTb A0 camoro Ypana B TeyeHue
ANWTENLHOrO Nepuoaa HaxoAwnach B 30HE yCThIX NECOB; 3TO NOATBEPXAaeT
pacnpocTpaHeHne MHOroYucneHHbiX BypoyronsHblix 3anexen HkHo-Ypansckoro
bacceitHa, paioHoB [Henpa w [Hectpa, [HenpoBcko-[oHeUKOW BNaavHsI,
MpeaxkapnateA M 3aKapnaTtbA, a TakKe YronbHeIX MecTopoxaeHuid Wcnavum,
®paHumm, Wranum, Benerum, ®PI, AP, Monsww, Yexocnoeakuu, Pymbinum,
Bonrapum v apyrux rocyaapcte EBponbl, CBA3aHHbIX C OTNOXEHUAMU TPETHUY-
Horo Bo3pacta. K 3Tum e BbiBOAaM NPUBOAWMT M3yYeHWE KOMNEKCOB CNop M
neinsysl [AxaHosa, 1977].

OcobeHHo noBONbITHBI C TOYKK 3PEHUA KNUMaTUYECKOW 30HaNLHOCTU NUMHK-
TOBble MecTopoXaeHuA 3anagHon Avatonuu (TypumAa); ux nonoca npocnexwu-
BAETCA 4Yepe3 BeCb NoNyocTpos oT AHAPUAHONONA Ha 3anaae BrnNoTh A0 PaloOHOB
Opsepyma 1 03. Ban. BospacT smMewawmx nopoa oXeaTeiBaeT CTpaTur pacmyec-
KWIA MHTEPBan OT HWXXHEero naneorexa Ao muoueHa. Ecnu k atomy pobasuTs, uto
B 03epHbIX nNaneoBopoemMax ApMeHWM B 3TO BPEMA YCWNEHHO HaKannusanwuch
canponenesble Mnbl, OTPAXKaWME LWMPOKOE PasBUTHE Ha Cyle 3abonoyeHHbIX
y4acTKoB Cc necamu u3 GonoTHoro kunapuca [Acpatad u ap., 1974], To craHer
OYEBMAHBIM, YTO YCUMEHHOE MOCTYNNeHWe PyAHbIX KOMMOHEHTOB B ONUIOUEH-
MWOUEHOBbLIW NaneoBOAOEM OCYLWECTBNANOCL U C CEBEPHOW M C HOXHOW CyLUW.
Camo coboi pazymeeTca, 4TO NpW 3TOM NPOUECCEe MHOTME PaCTBOPEHHbIE XUMMK-
YecKMUe 3nemeHTbl npoxoaunu yepes Bapsep pexa—mope v oborawany npemmy-
LWECTBEHHO 3aTULUHbLIE, XaNUCTaTUYECKME YHAaCTKKW, B NPeaenax KOTopkiX HakKan-
NUBANUCh rNUHUCTLIE unbl. HanBonee KpynHbiA y4aCTOK TakOro OTHOCUTENbHO
rnyboKoBOAHOrO HaKonneHuAa unoe pacnonaranca 8 MNpeakaekasse (cm. Tabn.1).

N3meHeHne MHTEHCMBHOCTM XMMWYECKOTrO BbIBETPUBAHWA BO BpemeHu, onpe-
aenuswiee cneundmKy naneoreH-HeoreHoOBOW MeTannoreHnYeckKon 3anoxu, cne-
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AYeT, Ha Haw B3rnNAA, CBA3bIBaTh C 3BOMIOUMEN PacTUTENLHOCTW B npeaenax
Esponsi n Manon Asun.

B cootsetcTBum ¢ npeacTasnennAMn A.H. Kpuwtodosuya [1941], AN, Ton-
mavesa [1943] w K.K. Mapkosa [1951] Ha pyBexe HWXHEro u BepxHero mena
B npegenax WHTEPeCYIOLWMX HAac PErMoHOB OCYLWECTBUNWUCH Ba)KHEHLLWEe W3MeHe-
HWA B cocTaBe (PNopUCTMYECKMX COOBLIECTB; Ha CMeHY ronoceMAHHbIM hopmam
NPUWAKM NOKPLITOCEMAHHLIE M WX LUMPOKOE PacnpoCcTpaHeHMe OTMEYaeTcA B
necHeiX nadawadTax naneorexa.

BnonHe BEPOATHO, 4TO IKCMNAHCMA NMOKPbITOCEMAHHLIX B npeAensi EBponei-
CKOro KOHTHMHeHTa u Manoi A3zuum B Havyane TPETUMHOrO BPEMEHW COMPOBOXAa-
nace thopMupoBaHueM HOBbIX (MTOLEHO30B, OTNUYEIDIWMXCA OT (UTOLEHO30B
Mena OrpoMHOI BMONOrMYecCKOW MNPOHULLAEMOCTLIO, BECbMA NONHOW HackiWeH-
HOCTbIO W OvYeHb Bonbluoi NpoAykumen pacTuTensHoin maccel [Kennep, 1951;
DNasutawsunu, 1971]. 310 03Ha4aeT, 4TO COOTBETCTBEHHO AOCTUINAa BbICOKUX
3HaYeHWn Macca XMMWUYECKMX 3NEMEHTOB, M3BNeKaeMaA W3 pa3pyLUaloiUMXCA
KOPeHHbIX Nopoa nnatgopmsbl.

CneayeT TakXe NOAYEPKHYTL, YTO FOCNOACTBO NUCTONAAHLIX PacTeHWi, Kyc-
TapHUKOB M TPaB AomkHO Bbino YpesBbivaWHO MHTeHCHMuKMpoBaTh Bonoruvec-
KWe KPYroBOpOTbl B NECHbIX naHAawagdrax naneoreHoBoro spemenu. [leicTeu-
TensHo, No AaHHbIM B.A. Koeasi [1954], ¢ roanyHsiM onagom XBow W NUCTLEB
enbHWK 06bl4HO noctaenAet B nousy 80—120 Kkr/ra mMuHepanbHbIX BeLLECTS,
nucTeeHHble AepeBbA — 300—400 kr/ra, a TpaBbl B CTenHbIX naHAwadgpTax —
1000-1200 «r/ra. Mpw atom, kak nokasan B.M. MNonsawmuar [1938], 8 3one
ceexmx bepesoBbix nUCTeee cogepxutcA Ao 2% MnO, npownoroaHux Gepeso-
BbIX nucTeee cogepxadnA MnO napator po 0,8%, a B 3one rymyca ay6osoro u
6Gepesosoro neca oHo ymenbwaetcA ao 0,014—0,024%; wHavye roBopnA, mapra-
Hel, CKOHUEHTPUPOBaHHBLIA NUCTONaAHLIMA PaCTEHWAMM, YCHNEHHO BbIHOCUTCA
B thopmMe nerko NOABMXKHLIX METaNNoOPraHUYecKuX coearmHeHnin. MoXKHo noaTo-
MY NpeaAnonararth, YTO W C 3TON TOYKK 3peHUA MOBMNN3ALMK PYAHBIX KOMMOHEH-
TOB TaK)e BO3pactana no mMepe yBenu4yeHWA OTHOCUTENbHOW PONW NOKPLITO-
CeMAHHbLIX pacTeHWin B navawadTax naneorexHa.

O6patHoe AeiicTBMe Ha 6Guomaccy pacTeHWid OKasbiBanu, nNO-BUAMMOMY,
rnobanbHble KnumMatuyeckue uameHeHwA. C Havana naneoreHoBOW 3MNOXW B
npegenax EBponbl 1 A3uM HeyKNoOHHO pasBuBaeTcA KcepodM3auuA Knumarta.
B nepBoe BpemA nop AeACTBMEM 3TOr0 HanpaBlIeHHOro Npouecca MOHONMTHaA
BepxHeMenoBaA (nopa NecoB paclienunack Ha NONTaBCKYID BEYHO3ENEHy W
Typrauckyw nuctonagHywo [Kpuwtodosmy, 1941]. 3atem 30Ha pa3suTuA
noNTaBcKoW (Nopbl Havyana COKPalWaTbCA, @ B KOHLUE MWOUEHa CTenHbie naMi-
wadTel cTanu TecHUTb neca PyccKoW paBHUHBI C 1Or0-BOCTOKA, CO CTOPOHBI
Typraa. B nnvouene oxHble yacT Pycckoi nnatdopmMel 0Kasanvucs 3aHATLIMK
NONoCoi NnecocTeny W CTenw, W 3To, 6eccnopHo, NONOXWNO KOHeL, YCUNEHHOMY
NOCTYNNEHUIO Pa3HoOobpasHbIX XMMUYeCKUX anemeHToB B Gacceivbl BocToyHoro
MapateTtuca.

Nerko noHATL, 4TO MakcumansHo BnaronpuATHaA obcTaHoBKa AnA mMobunn-
3aUuMK  PYAHBIX KOMMNOHEHTOB Ha Cylle COOTBETCTBYET 30UEeHY—ONUIOueHY;
B MWOLEHE YCNOBWA BbIBETPUBAHMA NUTAOLMX I'!DOBHHI.I,MI?! Havanu yxXyawartbCA,
a B nauoueHe oHM BbinKy CBeAeHbl K MUHUMYMY.

Takum ob6pasom, nepBoi NPUYMHOW, BbI3BaBLIEW Pa3BUTHE naneoreHoBown
anoxu pypoobpasoeanuA B GacceiHax tora CCCP, Bbinu wameHeHWA Knumara
v obycnoBneHHbie MK npeobpasoBaHuA necHeix navawagTos. Bropaa npuuvHa,
onpepenvBlian ocobeHHOCTM pacnpegeneHnA (QOHOBbIX COAEPMaHWK HKenesa,
mapradua, saHagua u cdochopa B NnaneoBpAOeEMax naneoreHa, — BAUAHWE Cepo-
BOAOPOAHOro 3apakeHWA. Bnepssie 3HaYeHue 3Toro (hakTopa B reoXMmun map-
raHua noavepkHynu B.B. Mokuesckaa [1961], a takxke B.A. CkonuHues wu
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T.N. Nonoea [1963] Ha npumepe YepHOro MOPA; OHW NOKA3anu, YTo BOAbI 3TOMO
gofoema B 06nacTu cepoBOLOPOAHONO 3apaKeHWA ABMAOTCA aKKYMYNATOPOM
pacTBOPeHHOro MapraHua, Konu4ecteo koroporo gocturaet 0,5 mr/n, a obuian
macca (1 mnH. T mMeTanna) BnonHe COM3MEpPMMa C 3anacaMu KpynHOro Mecto-
poxxpeHuA. MosaHee Ha reonoruyecKoe 3HaveHue atoro ABnexuA yiasan [.I. Ca-
noxHukos [1967], ceAsaBwMiA C HAM BO3MOXHOE (DOPMUPOBaHWE PYAHBIX
CKONMEHWIA B onuroueHossix Tonwax tora CCCP.

lNpAMOe NOATBEP)KAEGHWE LUIMPOKOro pPasBUTMA CEPOBOAOCPOAA B ONWroueHo-
Bom [lapatetuce — MHOroyucneHHoie “‘peibHble Knaabuwa'’; HakonneHue
thochaT3npoBaHHbIX PbiBHBIX CKeneToB W WX 06NOMKOB NPV NONHOM OTCYT-
CTBMM [JOHHOW MONNKOCKOBOW thayHsl GonblUMHCTBO mccnegoBateneid o6bACHA-
10T Pa3sBUTUEM CEePOBOAOPOAHOIO 3apaXeHWA B BOAAX ONUroUeHOBOro MOPA
[Fexkep, Mepknun, 1946; [Lanunsbuerko, 1960; KoueHos u ap., 1970]. 3o
D3HavaeT, 4YTO B BOAAX, CYLIECTBEHHO 06oraleHHbIX CepoBOAOPOAOM,. NPOUCXO-
AWMNO pasgeneHne nocTynaswero B GacceilH >kenesa M mapraHua; 4Yacte map-
raHua nepexoamna e AByxXsBaneHTHyo (opMy ¥ HaKannueanack B MOPCKOIA BoAe,
TOrAa Kak TpexsaneHTHOE XKene3o BOCCTaHaBNMBanoch  (hMKCUPOBanocs B BUAE
cynbthmpos. [aneHewan cyasba pacTBopeHHOro B BOAe MeTanna oKasbiBanach
TEeCHO CBA3aHHOW C CyAb60il cepoBoAOpOAHO# 30HbI. Kak nokasanu HabnioaeHWA
B8 YepHoM Mope, OKWUCneHue CepoBOAOPOAAa Ha BepXHei rpaHuue 30HblI Conpo-
BOXAAEETCA YBENWYeHWEM COAEep)KaHWii MapraHua B Bofe; NO-BUAMMOMY, OH
3QleCb CHa4ana nepexoauT B MITOXO pacTeopumyto (opmy, 3aTeM BHOBb BOC-
CTaHaBMMBAeTCA, PacTBOPAETCA W TakMM nyTem o06OrawiaeT MOPCKYH BOAY
[CkonuHues, Monosa, 1963]. B cBA3WM C 3TUM BaXXHO MOAYEPKHYTL, YTO none
OKUCHBIX KenesomapraHuesbix KoOHkpeuwi Kanamutckoro sanvea [Bonkos,
CesactsAHoB, 1968; Crpaxos, 1976] pacnonaraeTcR MMeHHO B TOWM MeNKo-
BOAHOW YaCTWM MOPA, KyAa BOCXOAALUME TeYeHUWA BLIHOCAT rnyBGuHHbIE BOAbI,
6Goratsie CEpOBOAOPOAOM W MapraHuem; 3TO MOATBEPXKAAeTCA PAAOM HOBBIX
kapt YepHoro mopa [CopokuH, 1982]. Mo aanHbim A.W. Bnaxunuwnxa [1977],
OKMWCHble ’KenesomapraHueBble KOHKpeuuu rnyBokux BnaauwH Bantuickoro
MOPA [A0BONbLHO YE€TKO KOHTPONMPYIOTCA rpaHuuend Mexay CTarHWpoBaHHOW
30HOW W 30HOW Pa3sBUTWA PacTBOPEHHOro Kucnopoga. Bece ato cemaerenscTByeT
0 TOM, YTO MPOLECChl OKWUCNEHUA W aKTUBHOIO Pa3pylUeHUA CepoBOAOPOAHONO
3apaxeHWA B naneosofoemax AO0NMXHbI 6b|]'ll| CONPOBOXAATLCA NEpPeoTnoXeHuem
mapraHua v ero tukcaumnei B vnax B ruapooKUcHon dopme.

[pyroi nyTe BbiNaAeHWA W3 PacTBOpa 3TOro MeTanna HameyaeTcA B CBA3MW
¢ uaydyeHuem ocapkoe Bantuitickoro mopAa [Mopwkoea, 1960; BnaxuvwwmH,
1976; EmensaAxos, 1981; Manheim, 1961]. 3aeck B oTnuume ot YepHoro mopA
B OCajiKax CepoBOAOPOAHON 30HbI BCTpeyeHs! KapbBoHaThl MapraHua TMna poao-
xpo3uta. Mx o6pazoBaHne TeCHO CBA3aHO C PacnpoCTPaHEHWEM YrNeKucnoro
rasa M CepoBOAOPOAA, PacTBOPEHHbIX B MOPCKOW BoAe W o6pasyrowmx yrne-
KMCNO-CepPOBOAOPOAHYI0 cucTemy. Mo mueHwio E.M. EmensAaHosa [1981],
C yMeHblUeHMeM COAePXKaHWA CepOBOAOPOAA OCYLIECTBNAETCA MOAWENna4YMBaH1e
pacTeopa, 1 Ha cmeHy woHy HCO3! npuxoaut CO3%; npeoBnanavue nocnenHero
Bbi3biBaeT hopmupoBaHue poaoxposuta (MnCO3) v maccosoe yaaneHve map-
raHua M3 pacteopa. j
~ Ecnu 3tk npeanonoXeHWA BepHbl, TO WHTEHCMBHOCTb CEPOBOAOPOAHOrO 3a-
paXeHWA — rnaeHbl (haKTOp OCaXAEHWA MapraHua B Buae kapboHarta: npu
cunbHOW ctarHauun (8 Bosax YepHoro MOpA) 3TOT 3NEMeHT He OCaXKAaerTcH,
npu cnabom ceposofopoaHoM 3apaxeHuu (ycnoeuAa BanTuku) — ocaxaeHue
nmeer mecto. Bce 3To 03Hayaer, 4TO CEpPOBOAOPOAHOE 3apaKeHWEe B APEBHMX
naneoBoAOeMax MOrno Wrpate GOnblyl Ponb He TONLKO B Pa3saeneHun map-
raHua v enesa, Ho M B nepepacnpeAeneHtd MapraHua no paspesy; BO BpemAa
OTNOXEHUA OAHUX FNUHUCTLIX OCAAKOB, HECMOTPA Ha YCUMEHHbI NPUBHOC
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Mapranua‘ (v wenesa) c Gepera, cepoBoAOpPOAHOE 3apakeHue 0BegHANO Mop-
CKME WNbl 3TUM METannoMm W Nepesoavno ero B pacTBop, TOrAa Kak B no-
cnegyliee BPEeMA WHTEHCMBHOE OCaXKAEHWE MapraHua w3 MOPCKOW BOAbI WH-
TErpupoBanocL C ero NPMBHOCOM W3BHE W co3aasano amMbpuoHansHele (a, BO3-
MOXHO, U NPOMBILLNEHHBIE) 3aneXu 3aToro mMeranna.

CneayeT TakXe MOAYEPKHYTh, YTO MOBbILEHHbIE COAEpXaHWA mapraHua B
KapBoHaTHbIX MOpoAax onwuroueHa W MuoueHa (cm. Tabn. 1) xopowo yknagbi-
BalOTCA B NpeanoxeHHyw cxemy. OHM BnonHe MOrnu BO3HMKHYTb B CBA3M C
antdysven cepoBoAOPOAa M3 NPUAOHHBLIX CNOEB BOAbI, YMEHbLUEHUEM CTEeneHu
cTarHauMyM BOA, WX NMOALUENaYMBaHMEM W XeMOreHHbIM COOCaXKAEHMEeM YrneKuc-
NOro Maprasua c Apyrumu Kapbonatamu. ;

B uenom coBOKynHoe AENCTBME YCWUIIEHHOrO NPUBHOCA PYAHLIX KOMMOHEH-
ToB ¢ 6eperoe BoctouHoro lMaparetuca, a Tak»Ke nepepacnpegeneHne ux s Boaax
naneoBojoeéMa noj /[AeHCTBMEM CEpPOBOAOPOAHOIO 3apaXeHWA co3fanu ToT
MeTannoreHnyeckuin )oH, Ha KOTOPOM BO3HUKNA NaneoreHosan 3noxa pyao-

obpaszoBaHuA.

JTIMTEPATYPA

Asanuanu T.A., Wrepenbepz N.E., fJonud-
se A.1., Tabozapu B.H. OcobeHHocTn
pa3MeLieHnA OCaA0YHBIX MECTOpOXAe-
HWiA mapraHua pysuHckon CCP. T6u-
nuck: Meunwepe6a, 1966. 120 c.

Ananoea E.H. CnopoBo-nbinsuessie Komn-
nexkcei 8 wmwuoueHe [aneo-floHa. —
B «kH.: Muoued Okcko-[loHckon pae-
HuHbl. M.: Heapa, 1977, c. 78-120.

Anxkuvoeuy C.I. HwxHuiA naneoson Ba-
HagvweHocHoro GacceiHa Cesepnoro
Taue-lanA v 3anagHoi oKpauubl LleHT-
paneHoro Kasaxcrasa. Anma-Ata: Uan-
8o AH Ka3CCP, 1961.271 c.

Anxurosuy C.I., AnxuHosuv E.A. Ycno-
BWA HaKoNNeHWA 4 (GopMUpoOBaHWA py-
AOHOCHbIX CNEHUEB HWXKHEro naneo3on
0xHom KasaxcraHe. — B kH.: lNeo-
XMMUWA OCaf0YHbIX NOPOA ¥ pya. M.:
Hayka, 1968, c¢. 356—375.

Acparan B.[1., Mxpryan [.P., [lerpo-
coe MU.X. n pp. Naneoren. — B KH.:
Meonorva ApmaAuckoi CCP. T. V.
NuronoruwA. Epeean: Waap-so AH
ApmCCP, 1974, c. 453—469.

Barypun [.H. ®ochoputsl Ha aHe OKea-
Hose. M.: Hayka, 1978. 231 c.

Berextuxn A.l. [lpombilneHHble Mapran-
uessie pyasl CCCP. M.; .: Wag-so AH
CCCP, 1946. 315 c.

Bunuburn K.A. O6wve NpuHUMNBI meTan-

NOreHnYecKux wccneposBanuin, — Was.
AH CCCP. Cep. reon., 1947, N° 5,
c.95—-112.

Bnawyuwun A.A. OCHOBHbIE XUMUYECKHE
3NEMEHTHI B AOHHbLIX Ocaakax. — B KH.:
leonoruAn Bantuickoro mopA. Bune-
Hioc: Moxkenac, 1976, c. 255—288.

Enawyuwun A.M. MUKpPOKOHKpPeUUn U 30-
HaNLHOCTL ayTUIeHHOro mMuHepanoobpa-
30BaHMA B COBPEMEHHbIX ocagkax Ban-
TMACKOro MopA. — B KkH.: KoHkpeuun
M KOHKpeuWoHHbI aHanui. M.: Hayka,
1977, c. 187-190.

Bopucenxo J1.®. O HaxoxaeHuu cKaHauA
B KOCTHBbIX OCTATKax puib TPeTUYHOro
sBo3apacta. — Tp. UMIP3, 1961, srin. 5,
c. 105—130.

boposukxos JT.W. HuxHuia naneoaoin [xes
Ka3ran-YnyTalicKoro pavWoHa 3anagHomn
yactm LlenTtpansHoro Kasaxcrawa. M.:
FOHTW, 1955. 251 c.

Bpodckan H.I. Hexkotopbie reoxumuuec
Kne 0COBEeHHOCTH NOPOoA BYNKAHOTeHHO-
OCBA0YHBLIX KOMMMEKCOB [Ee0CUHKNN-
HanbHbIX 30H. — B KH.: leoxumun
0cago4HbiX nopoa u pya. M.: Hayka,
1968, c. 253—-270.

bpodckan H.I., HUneunckan M.H. ®ocda-
TOHaKoNnNeHMe B BYNKaHWYECKUX 06-
nactAX. — B kH.: Ocaakoo6pasoBaHue
W NONesHbie WCKOMaeMbie FeOCHHKNK-
HanbHBIX obnacten. M.: Hayka, 1968,
T. 2, c. 193-293.

Eypowanadsze [M.C., [lexeunadsze P.J1.,
Jounaweunu B.A. MapraHueHocHOCTs
onuroueH HUKHEMHWUOLIEHOBLIX OTNOXe-
HUWA ueHTpaneHoi yactu [py3uHCKOR
mMeibel. B kH.: MeonoruA u reoxumun
mapraHua. M.: Hayka, 1982,¢.147~151.

byrysoea I.K0., WreperGepz /1.E. Pacnpe-
AGNeHWe MapraHua W enesa B xaaym-
CKux oTtnoxeHuAx [pysum. — [futo-
noruA u nones. uckonaemeie, 1964,
N° 1, c. 40-56.

Bywureckuld . [Opesune dochoputs
A3suM u ux redesuc. M.: Hayka, 1966.
193 c.

Bapenyose HW.M. K nosHanuio ycnosBui
obpasosaHun Hukononsckoro u apy-
rux mectopoxaeHuin l0xHo-Y KpauHcKo-
ro mapraduesopyaHoro 6acceiiHa., —
NuTonorua u nones. uckonaemeie, 1964,
N°1, c. 25—40.

Baxpomeee C.A. MecTopoxkaeHusa nones
HbIX WCKONAeMbIX, MX KnaccudmKaumna
u ycnoBuA o6paszosanuA. M.: TOHTMW,
1961. 463 c.

29




Buwnozpadoe A.[l. 3akoHOMEpHOCTW pac
NPefeneHnA XMMUYECKUX 3NEMEHTOB B
3eMHON Kope. — Meoxumuna, 1956, N° 1,
c. 2—36.

Bunozpadoe A.ll. CpeaHwe copepxaHun
XUMMYECKMX INEMEHTOB B INasHbIX
TANaGX M3BEPMEHHLIX FOPHBIX NOPOA
3eMHOW Kopsl. — [eoxumuna, 1962,
N° 7, c. 35—68.

Bonkoe H.W., Cesactsarvoe B.®. MNepe
pacnpeaenesve XMMUYECKNX 3NEeMEHTOB
8 aguareHese YepHoro MopA. — B KH.:
FeOXMMWA OC3AOYHBIX NOPOA W PYA.
M.: Hayx3, 1968, c. 134—183.

lexxkep P.@., Mepxnun P.J1. 06 ocoben-
HOCTAX 38XOpoHeHuA pbi6 B Mankon-
CKMX rnMHACTBIX cnaduax CesepHoi
Ocetvu. — Uss. AH CCCP. Cep. 6uon.,
1946, N° 6, c. 58—92. v

raoaeckud M.B. OcHOBHbIE BONPOCH! TeK-
TOHOU3INKKN U TeKTOHUKa Banaxancan-
cKoro aHTuknuwopua. M.: Wap-so AH
CCCP, 1959, 4. 12. 255 c.

Tummensdpapb B.M. @ochopuToHOCHLIR
BGacceiin Kapa-Tay v nepcnekTtuss! ero

ocsoennAa. — Cos. reonorun, 1946,
N° 1, c. 22—46.
lozuweunu B.I'., [lynnasa B.[., Par-

man WU.N., Tozuweunu T.W. Twapo-
TepmanbHoe npeobpaszoBaHue BYNKaHO-
reHHbiX Tonuj 3axkaBkadbA. — B KH.:
Bonpockl reonorMM » TexHWKK nones-
HbiXx wWckonaembix Kaskasza., TGunm-
ga: Ca6uota Cakapreeno, 1979, c. 17—
lonsdbepz 3.4. Neoxwmua MopA. — B KH.
FeoxwmuA nutoredesa. M.: Wag-so
WHOCTp. nuT., 1963, c. 431—460.
lonsdwmudr B.M. C6opHuk crated no

reoxMMuM peaxkux anemedtos. M.;
N.: TOHTW, 1938. 245 c.
lopwrxoea T.M. Ocagkn Bantuitckoro

mopA. M.: Wag-eo AH CCCP, 1960,
250 c.

lpA3noe B.MA. Texeanc mapravuessix pya
Hukononsckoro GacceiHa u MeToaMKa
NPOrHO38 MOPCKWUX OCAA0YHBIX MECTO-
poXaeHuid mapradua. — B kH.: Mapran-
uesbie mectopoxaedua CCCP. M.: Hay-
ka, 1967, c. 135—147.

fasuraweunu J1.IUI. Isonwouma ycnosuin
HAKONNEeHWA roprYnx ucKonaemeix. M.:
Hayka, 1971. 296 c.

Lanunsyenxo (1.1, Koctucteie peibel mai-
Konckux oTnoxenuwidn KaBkasa. M.:
Wag-so AH CCCP, 1960. 250 c.

Awondowes B.[. NeonoruA w redeTvyec-
KWE OCOBEHHOCTH XKenesopyaHOn CBUTHI
Dxeteim-Too  (LleHTpansHbiin TAHb
WaHs) : AsToped. avc. ... KaHa. reon.-
MuHepan. Hayk. ®pynae: UH-T reonoruu
KuprCCP, 1964. 35 c.

J3zoyenudze I.C. BnuAnue BynKaHuima Ha
obpaszosanue ocaaxa. M.: Heapa, 1965.
153 c.

Jjsoyenudse I.C. Meonoruyeckue ycnosus
hOPMUPOBAHWA MapraHueBbiX MECTo-

30

poxaeHnin Yuatypsl »  Ksupunsckon
aenpeccun. — B kH.: Hossle aannsie no
MapraHuessim mectopoxaenmam CCCP.
M.: Hayka, 1980, c. 62—69.

Adonudse A.71., Mavabenu I.A., Tabaza-
pu B.H. Noz2yadse 6.C. Nutorexes onu-
rOUEHOBLIX MapraHueBbIX OTNOMXEHUA
Keupuneckoi penpeccun U Hanpasne-
HWE AanbHedwMXx nowcKosbix pabor, —
B KH.: HOBbIE AaHHBIE NO Mapradue-
BeiM mecTopoxaennam CCCP, M.: Hay-
Kka, 1980, c. 75—86.

Ezanoe 3.A. NeocuHknuHaneHsie hochopu-
76t Cubupn w [anwHero Bocroka. M.:
Hayka, 1968, 232 c.

Emensanoe E.M. ANOMOCHNMKaATHBIW Kap-
GOHATHO-MaPraHUeBUCTBIR  NUTONOro-
reoXMMHUYECKWA panoH MoTnasackon wm
Nanpcoprckon BnaguH. — B KM.:
Ocaakoo6pasoBanwe B bBantuickom
mope. M.: Hayka, 1981, c. 136-180.

3anmanzon 3.C. Mansie 3nemeHTsl 8 pa3z
pe3sax BopoHewckon obnactu. — B KH.:
Bonpocel nutonorum u crpaturpadmmn
CCCP. M.; nN.: Wag-so AH CCCP,
1951, ¢. B2-105.

3enenoce K.K. BynkaWbl Kak WCTOMHMKMW
pyaco6pasyowmMx KOMNOHEHTOB OCa-
AOYHBIX TOnw: AsBTtoped. awc. ... a-pa
reon.-mMuHepan. Hayk. leTponaenoBck-
Kamuarcknin, 1969. 35 c.

3omenwadn [1.01., Kyssmuw M.H., Mopa-
nee B.M. TnobBansHan TeKTOHWKAE, Mar-
matuam u metannoredun. M.: Heppa,
1976. 230 c.

Heaanoe A.A., fMesuyxud K0.®. Teonorwa
ranoredHsix dopmauuin. J.: FTOHTW,
1960. 422 c.

Hnsun A.B. Xybeyryneckuin dochoputo-
HOCHbIAW BGaccein. M.: Hayka, 1973.
}67¢c. -

HUnsun A.B., Bonkos P.U. ®ocharoHoc
Hble BacceidHbl U 3noxu dochartoHakon-
newmA. — B kH.: Mopckana reonorwna,
CEAMMEHTONOMMA, OCAA0YHAA NETPorpa-

. ¢mA wn reonorwn oxeada. Jl.: Heapa,
1980, c. 108—115.

Hyuxcon M.H., Myssinee C.A. OcHoBHbIE
4epTbl TexkToHuku [anbHero Bocroka
8 putee. — Tp. BCEFEW. H. C., 1963,
N° 85, c. 15—68.

Kaszaxkoe A.B. Xvmmyeckas npupoga ¢oc
daTtHoro sewectsa GochopruToB M KX
reneanc. J1.: Xumreope3gar. 1937.
180 c.

Kasaxoa A.B. ®ocdatHbie dauun, M.; J.:
FOHTW, 1939, 108 c.

Kanunenxko B.B., Wymuxunwa U.B., lyca-
peaa A.M. MapraHueHOCHbIE OTNOMEHUA
J1abMHCKOro MecTOpOXAEHWA W pacnpe-
[ENeHWEe B HUX BaHAAWA, XPOMa, HUKe-
nA, kobansTa u meawn. — B KH.: Mapraw-
uessie mectopoxaeriua CCCP. M.: Hay-
Ka, 1967, c. 242—258.

Kanmpeikoe A.@., Coxonos A.C., Tywu-
Ha A.M. AnatuToBbIE MECTOPOMAEHWA
May-Kok Bo BbetHame. — B ku.: [Neo-



NOrMA  MECTOPOXAGHWIA hochopUTOB.
M.: Nocroprexmaaar, 1962, c. 105—121.
Kaccunw H.I. Kembpwit Kaszaxcrana. —
Cos. reonorua, 1941, N° 4, ¢, 29-58,
Kennep B.A. OcHoBbl 3BONIOUMKM pacTe-
HuH. — WM3bBp. coy. M.: Wapg-so AH
CCCP, 1951, c. 294—-495.

Kennep Bb.M., Koponee B.I., Cemuxa’
r08 M.A., Yymaxkoe H.M. OcHoBHbie
4YepThl Naneoreorpactuy NO3AHEro Npo-
teposon CCCP. — B kH.: leonoruwa
aokembpuAa: MIK. 23-a cec. [foxn,
cos. reonoros. Mpo6n. 4. M.: Hayka,
1968, c. 58—82.

Kupiokose B.B. Bocrouno-Esponeiickan yr-
NeHOCHaR NPOBMHUMA. — B KH.: ATtnac
yrnesakonneHwA Ha Tepputopun CCCP.
M.; N.: Wap-80 AH CCCP,1962, c.437—
454,

Koada B.A. MNeoxvmun nycteiie CCCP. M.:
FOHTHW, 1954. 282 c.

Koponee B.I. MNo3gHepoxkemBpuicKue u
HUKHenaneosonckue dopmauun TAHL
lWaHA ¥ cCBA3aHHbLIE C HUMW NONE3HbIe
wckonaemsie. — B KH.: 3axkoHomep-
HOCTW Pa3MeleHnA NonesHsiX ucKonae-
mbix. M.: Wag-so AH CCCP, 1960,
1.3, c. 88—-117.

Kovernoe A.B., 3unoesee B.B. Pacnpepene-
HAE peAKO3eMenbHbIX 3NEMEHTOB B
doccdaTtHeIX OcTaTKax pelb M3 maikon-
cKkux oTnomeHwin. — Meoxumuna, 1960,
N° 8, c. 45—-62.

Kowvenos A.B., Mcrucnaeckud M.M., Cro-
nApos A.C. Wickonaemblie metannoHoc-
HbIE 38NeXW KOCTHOro aerputa peib. —
B kH: CoCTOAHME W 330844 COBETCKOM
nutonorwu. M.: Hayka, 1970, v. 2,
c. 165—172.

Kpuwrogosuy A.H. NManeoBoranuka, fl.:
FOHTMK, 1941. 496 c.

Kynuw J1.W. Mapraxuessie v enesomap-
raHuessie pyasl [ansHero Boctoka w
wx revetuyeckue ocoberHocTu. — B KH.:
HoBble AaHHBIE NO  MapraHuessim
mectopoxaenuAam CCCP. M.: Hayka,
1980, c. 216—223.

Mazaksan H.I. Tunel pyaHbix NPOBWUH-
uMn v pyaHbix dopmaunin CCCP. M.:
Henpa, 1969. 223 c.

Makkeneu B.E. PacnpoCTpaHeHHOCTb W
pacnpegeneHne dochopa B nuTocde-
pe. — B kH,: ®ochop B OKpyxaoLwen
cpeage. M.: Mup, 1977, c. 24--47.

Maproa K.K. Naneoreorpagwua. M.: Neo-
rpacgu3zgar, 1951.276 c.

Mavabenu I A., Mepabuweunu M.C., Keu-
pukadze A, eHeanc, reonoro-3KoHoO-
MUYECKAR M TEeXHONOrUYeCKaA OUeHKa
mectopoxaednin  Gedtowmtoe CCCP.
Tounucu: KUMC, 1981. 301 c. Mpenp.

Mavabenu [.A., Xamxadze H.U. O nwuto-
noruyecKkux ocoBeHHOCTAX ONWIoueHo-
BbIX MapraHueHoCHbix OTnoxeHun Kas-
Ka3a ¥ UCTOYHMKe mapradua. — B kn.:
Bonpockl reonorum M TEXHWKK nones

HbIX uckonaemeix Kaskasa. TBunucu:
CaByora Caxapreeno, 1979, c. 33—40.

Mepxypsee K.M., Kynuw J11.H., [an-
ckux E.A. TRONOMMA M reHesuc ene-
30-MapradHueseix pya wora [dansiero
Boctoka. — B kH.: Meonorua u reoxw-
MMA  Mmapradua. M.: Hayka, 1982,
c. 110-116.

Muproe 10.B., Tapacoea C.M. MapraHue-
HOCHOCTb fAPEeBHUX OTNOMXEeHWA Antae-
CaAHcKkoOn cknagyatod obnacTu.
B kH.: HoBble gaHHble N0 mapravue-
8biM mectopoxaesnam CCCP. M.: Hay-
xa, 1980, c. 211-216.

Mokueeckan B.B. Mapraney 8 Boge Mep-
Horo mopA. — Hdoxkn. AH CCCP, 1961,
7.137,N\°6, c. 75—81:

Mokpunckuii B.B., bozomazoe B.M., Boy-
xogckud @®.A. w ap. OcHoeHelie 3a-
KOHOMEPHOCTW PAa3IBUTMA yrneHakonne-
HWA Ha TeppuTopun CCCP ot pesoHa no
aHTponoreHa. B KH.: Atnac xapt
yrnedakonnesuna Ha Tepputopum CCCP.
M.: Wsn-so AH CCCP, 1962, c. 12-22.

lMerrudmon @., Morrep I1., Cusep P. Meckn
v necyanuxku. M.: Mup, 1976. 534 c.

lMozpe6rod B.T. Mapraney 8 KOpax BeiBeT-
PMBAHUA PasNOMHbLIX 30H YKpPauHCKOro
wuta. — B KH.: Meonorua m reoxumun
mapraHua. M.: Hayka, 1982, c. 199—
205.

MpAxuna K0.A. KapboHaTHbIe KOHKpDeUWH B
MaWKONCKKUX OTnoXeHuAx LlenTpansHo-
ro Npeaxasizazsn. — W3s. AH CCCP.
Cep.reon., 1958, N° 1, c. 32—-58.

lMycroganoce J1.B. [eHeauc nuneuxkux
TYNbCKUX MENnesHslX pya B cBeTe reo-
XMMHWYECKOW WCTOPUW HKHOMC Kpbina
MoamockoBHoro GacceiHa. M-1.:
FOHTH, 1933. 440 c.

lMycroeanos Jf1.B. Metporpadwma ocapow
HeIX nopoa. M.; N: lNocreontonuapar,
1940.T.1.475¢c.

Poroe A.B., Epmuwrura A.A. Pacnpepene-
HWE MapraHua B OCafOYHbLIX NOPOAax. —
Fleoxumun, 1959, N° 3, c. 206—226.

Poroe A.B., Kopsuwa I"'A. ®ocdop B oca-
AOMHBIX nopoaax. — - Meoxumua, 1960,
N° 8, c. 667—687.

Poros A.b., Cecnasutickut K.b., Xaun B.E.
KembBpuickue nutonormyeckue copma-
unm mupa. — Cos. reonorus, 1974,
N°12,c. 10—-34.

Ponoe A.B., Xaun B.E., Cecnasunckui K. b.
BeHACKUME NUTONOMMYECKWE KOMNMEKCbI
mupa. — Cos. reonoruna, 1981, N° 5,
c. 37-59.

Poxoe A.B., Apoweackud A.A. Hoean mo-
A€Nb XWUMUYECKOro CTPOEHWA 3EMHOM
KOPbI. leoxumun, 1976, N° 12,
c. 1763—-1795.

Canowruxoe J.I. Hexotopsie reonoru-
yeckue ycnoBuA 06pa3zoBaHuA Mapras-
ueBbiX MecTopomaeHwi. — B ku.: Map-
raHuesbie mectopowaesmAn CCCP. M.:
Hayka, 1967, c. 11-34.

31



Cunuysii  B.M. TMNaneoreorpatpmna Asuu.
Nn.: Wazxso AH CCCP, 1962. 311 c.

Cxonunyes B.A., lonoea T.[1. O wakon-
nedAn MapraHua 8 B0oAax CcepoBOAO-
poaHbix Bacceiinos Ha npumepe “Yep-
woro wmopA. M.: Wap-so AH CCCP,
1963, ¢.20-80. (Tp. T'MH AH CCCP;
Bein. 97).

Cmuproe B.H. Ovepkn metannorexvn. M.:
FNocreontexuapar, 1963. 164 c.

Cmuproe B.A. MeTtannoreHuA reocuHKNK-
Haned. — B KH.: 3aKOHOMEDHOCTH
pa3MeLleHMA NONe3HbIX WCKONaeMblx.
M.: Hayka, 1967, 1. 8, ¢. 35—120.

Cmuproe C.C. K Bonpocy O 30HanbHOCTH
PYAHBIX MecTopoxaenwin. — Was. AH
CCCP. Cep. reon., 1937, N° 6, c. 32—68.

Cmuproe C.C. O coBpemMeHHOM COCTORHWM
Teopun 06pa3’ocBaHWA MarmMaToreHHbIX
PYAHLIX MecTopoXaeHuid, — 3an. Bce-
cow3. muHepan. o-sa, 1947, r1. 76,
Bwin. 1, c. 14-86.

Coxonosa E.A. 3akoHomepHOCcTH 06pa3o-
BBHWA BYNKAHOreHHO-OCAA0YHLIX Map-
raHuesbix pya. — B kH.: Ocagxkoobpa-
30BaHMe W NONE3HbIE MCKONaembie ByN-
KaHnyeckux obnactehn npownoro. M.:
Hayka, 1968, 7. 2, c. 1564—193.

Cokxonoea E.A. HexoTtopeie ocobeHHOCTH
MapraHueHOCHOCTH BYNKaHOreHHO-0Ca-
AOuHBIX hopMaunin. — B kn.: Meonorma
W reoxvMuA mapravya. M.: Hayka, 1982,
c. 32—47.

Copoxun (0.H. “eproe mope: lMpupoaa,
pecypcel. M.: Hayka, 1982. 216 c.

Crenaroe [1.M. eoOnornA MeCTOpOXAeHMHA
WCKONaeMbIX YrNel U FOpYWX CNaw-
ues. — B kH.: Meonorua mectopomae-
HWiA kayctobuwonuros. Jl.; M.: OHTH,
1937, c. 1—-440.

Crenarvoe [1.M. TeopuA NOACOB W Y3noB
yrneHakonneHduna. 06un. c6., nocsAw.
30-netwio Benukon OkTRBGpsCcKoi co-
unanuctudeckoi pesonounn. M.: Wag-
so AH CCCP, 1947, u. 2, c. 55—160.

Crenanoe .M., Muporos C.H. Meonorun
MecTopoxaesuin Kaycrtobuonutos. J1.;
M.: OHTH, 1937.546 c.

Crpaxoe H.M. Wcropuko-reonornieckue
38KOHOMEPHOCTH  (DOPMUPOBAHMA -
nepredHbIX Xenesuwsix pya. — Wasa.
AH CCCP. Cep. reon. 1940, N° 3,
c. 6-52.

Crpaxoe H.M. Xenesopyaxvie daummu u nx
avanoru B wctopum 3emnu. M.: U3p-so
AH CCCP, 1947, 267 c. (Tp. TUH AH
CCCP; Bein. 73).

Crpaxoe H.M. WcTopwueckan reonorwna.
M.: locreonwspar, 1948. T. 2. 458 c.

Crpaxoe H.M. O daumansHbIX COOTHOLWeE-
HWAX MEXAY PacCerHHbIMW COAepa-
HUAMW 3NEMEHTOB U MX PYAHBIMU Ha-
KONNEHWAMW B OTNOMEHWAX FyMUa-
HbIX 30H. — 3an. Bcecows. munHepan.
o-sa, 1957, v. 86, N° 2, c. 197-222.

Crpaxoe H.M., Bapewyoe HW.M., Kanu-
Henko B.B. w pp. K nosnannio mexa-

3z

HM3IMa MapraHuesopyAHOro npouecca
(Ha npumepe onWroueHoBLIX pya wra

CCCP). — B kH.: Mapranuessie Mecto-
poxaesmn CCCP. M.: Hayka, 1967,
c. 34-57.

Crpaxoe H.M., Wrepenbepz J1.E., Kanu-
wenko B.B., Tuxomuposa E.C. [eo-
XMMWA OCaAO4HOr0 MapraHuepyaHoro
npouecca. M.: Haywka, 1968. 496 c.

Cycnoe A.T. OcHOBHBIE uepThl Xeneso-
MapraHueBbix MECTOPOXAEHWA Bynka-
HOF@HHO-0CAN0YHOr0 NPONCXOXACHUA . —
B kH.: MapraHuessie MECTOPOXAEHWUR
CCCP. M.: Hayka, 1967, c. 460472,

Teanypenudse [I.A. PyaHsie NpoBUHUWK
mupa. M.: Heapa, 1972. 344 c.

Tonmavee A.HM. K Bonpocy 0 npoucxoxae-
HUM TalrM Kak 30HanbHOro PacTuTens
Horo nawpwadta. — CoB. 6oTaHwka,
1943,N° 4, c. 11-19.

Xamxadse H.M. O cBA3M KpemHe- W py-
aoo6pazosaHA B MapraHuesbix MecTo-
poxaesuAx Mpysum. — B xH.: Bynka-
HU3M W nuToredes. TBunucu: Meunue-
pe6a, 1981, c. 141-147.

Xepackosa T.H. Crpoenue w ycnoBuA o6
Pa3oBaHuA W3BECTKOBO-KPEMHUCTON
docgarosocHon opmaumm BarkoHyp-
CKOro aHTMKnuHopuA. — Bectn. MIY,
Cep. 4, leonoruna, 1971, N° 4, c. 27—-40.

Xonodoe B.H. O peaKknx n pagnoakTMBHLIX
anemMenTax 8 dochoputax. — B KH,:
Peaxkue 3anemeHTbl B OCAfOMHLIX U Me-
ramopdmyeckux nopogax. M,.: Wag-eo
AH CCCP, 1963, c. 67—108.

Xonodoe B.H. O metannoresny BeHAa
xembpua Espasum: Craten 1. [loBeHa-
CKUE NOAHATUA KaK MCTOMHWK PYAHBIX
KomnoHentos. — JlutonoruAa u nones.
wckonaembie, 1970a, N° 2, c. 130—148.

Xonodoe B.H. O metannorexsmu BeHAa w
kembpua Espasum: Cratea 2. Ocapou-
Hble pyabl BaHaawn, docdopa, weneasa,
mapraHua w ycnoBuA wx obpaaosa-
HuA. — JIUTONOrMA ¥ nones. uckonae-
mbie, 19706, N° 4, c. 29—45.

Xonodoe B.H. OcagouHsbiin pygoreHes w
MeTannoreHwAa BadaguAa. M.: Hayka,
1973.263 c.

Xonodoe B.H. O6 3sonwuuk cocraea nu-
TAOWMX NPOBMHUMA B MCTOpUM 3em-
nu. — B kH.: MpobBnembl nuTONOrum M
reoxXMmMuM  0CafoYHbIX nNOpoOA W pya.
M.: Hayka, 1975a, c. 191—-209,

Xonodoe B.H. O ponn paokembGpuicKoro
MBHTUHAHOMNO BeEeWecTBa B 0CAA0NHOW
metannoreswu. — JluTonoruA u nones.
uckonaembie, 19756, N° 6, c. 50—-84.

Xonodoe B.H. TeoxXxuMUHMECKWE TWNbI NK-
TaWWNX I'IpOBlll-luHﬁ KOHTUHEHTaANLHOro
6noKa ¥ X IBOMIOUWA B MCTOPUN 3em-
nm. — B Kh.: JlutonormA Ha HOBOM
3Tane pas’BUTUA FEONOrMYECKUX IHAHWNA.
M.: Hayka, 1981, c. 76-91.

Xonodoe B.H. MMocrceanMeHTaUNOHHbIE
npeobpa3oBaHMA B 3INW3MOHHbIX Bac-
ceitHax. M.: Hayka, 1983. 282 c.



Xonodoe B.H., Hedymos P.A. Nlntonorwa
W reoxmmuA cpegHero Mwouewa Boc-
Tounoro [Mpeakaska3sen. M.: Hayka,
1981.208 c.

Xpamos A.H. MaruutHoe none 3emnu
nosgHem naneo3ce (aHann3 MUPOBLIX
MarHuTHeIX AaHHbix)., — Was. AH
CCCP. Cep. reon., 1967, N° 1,c.86—108.

lWabanur B.B., Cazamdsikoa K.O. O sawa-
AMEHOCHbL!X YINMUCTO-KPEMHKCTBIX OTNO-
wennax xpebros [keteim-Too w Kok-
Wiapum-Too. — WMae. AH KuprCCP. Cep.
ectecTs. M TexH. Hayk, 1960, 1. 2,
ssin. 5, c. 15—46.

Wampad H.A. KpemHWCTbIE OTNOXEHUA
A3oso-YepHOMOPCKOr 0 Kpan. Yyen,3an.
Poctosl'Y, 1937, swin. 10, c. 58-78.

UWarckud H.C. ®ochoputoHocHslie dopma-
UM M KnaccuduKauma hochoprTHbIX
3anexen. — B ku.: CoBewanue no oca-
AOYHBIM  nopogam. M.: Wag-so AH
CCCP, 1955, suin. 2, ¢. 32—120.

lWexopkurna A.@., [Mozopenosa M.I. ®oc-
(OPUTOHOCHOCTb  KPEMHWUCTO-BYNKaHO-
redHsix dopmaunin XanKawckoro mace
cuea: Coobw. [ansHesoct. d¢mn. AH
CCCP., Hosocnbupek: Map-so AH CCCP,
1963, suin. 18, c. 20—60.

llirepenbepz f1.E., Hecreposa H./1., Kapa-
cesa I H., Yepracosa E.B. Ocobennoc-
T pacnpeaenesnA Ni, Co, Cu, V, Cr e
PYAax v pyaosMeLanwmx OTAOKEHUAX
YnaTypcKoOro MecTopoXaeHuA. — B kH.:
Mapranuessie mectopoxaesua CCCP.
M.: Hayka, 1967, c. 199-214.

Bhatti N.A. Hazarah phosphate deposits —
Pakistan., — in: Proterozoic-Cambrian
phosphorites, UNESCO,. Austral. Ind.
and United States Science, 1979, p. 44.

Bullard E., Everett Y., Smith A. The fit of
the continents around the Atlantic, —
Philos. Trans. Roy. Soc. London A,
1965, vol. 256, p. 41-51.

Carthcart J.B. Phosphorite deposits, Bam-
bui group, near Patos de Minas Gerais,
Brasil. — In: Proterozoic-Cambrian
phosphorites. UNESCO, Austral., Ind.
and United States Science, 1979,
p.51.

Cook P.Y., Shergold Y.H. The field work-
shop. — In: Proterozoic-Cambrian pho-
sphorites. UNESCO, Austral., Ind. and
United States Science, 1979, p. 1-17.

Creer K.M. A discussion of the arrangement
of palaemagnetic poles on the map of
Panganaea for Epochs in the Phanero-

zoic. — In: Implications of continental
drift in the Earth science. L.; N.Y.:
Acad. press, 1973. vol. 1. p. 47-76.

De Launey L. Gites metalliferous. P., 1913.
288 p.

Fuchs C., Mostler H. Der erste Nachweis von
Fossilien (Kambrischen Alters) in der
Haziza-Formation, Hazara, Pakistan. —
Geol. Paliontol. Mitt. Innsbruck, 1972,
Bd. 2,S. 1-12.

Ghaznavi M.1., Karim T., Maynard J.B.

3. 3ax. 1620

A bauxitic paleosol in phosphate-bea-
ring strata of Northern Pakistan. —Econ.
Geol., 1983, vol. 78, N 2, p. 344-351.

Graf D.L. Geochemistry of carbonate sedi-
ments and sedimentary carbonate rocks.
Pt 1ll. — In: Division of the lllinois
State geol. survey, circ. 301. Urbana,
1960, p. 72

Hamilton W. Geology of the Richardson
cove and Jones cove quadrangles, Tenne-
see. — Geol. Surv. Profess. Pap., 1961,
vol. 349-A, p. 55.

Horn M.K., Adams J.A.S. Computer-deri-
ved geochemical balances and elements
abundance, — Geochim. et cosmochim.
acta, 1966, N 30, p. 279—-297.

Howard P.F., Hough M.J. On the geoche-
mistry and origin of the D Tree, Wo-
narah and Sherrin Creek phosphorite
deposits of the Georgina Basin, Nou-
thern Australia. — Econ. Geol.,, 1983,
vol.74, N 2, p. 260—-284.

Lindgren W. Metallogenic epochs. — Econ.
Geol., 1909, vol, 1, N 4, p. 409-420.

Manheim F.T. A geological profile in the
Baltic Sea. — Geochim. et cosmochim.
acta, 1961, N 1, p. 218—245.

Notholt A.J.G. Resources of Precambrian
and Cambrian sedimentary phosphate
rocks. — In: Proterozoic-Cambrian pho-
sphorites. UNESCO, Austral., Ind, and
United States Science, 1979, p. 71—86.

Palmer A.R. Cambrian lithofacies and bio-
facies pattern in Western United States —
a model for the Georgina Basin. —
In: Proterozoic-Cambrian phosphorites.
UNESCO. Austral.,, Ind. and United
States Science, 1979, p. 30—31.

Slansky M. West African Infracambrian
phosphorites. — In: Proterozoic-Camb-
rian phosphorites. UNESCO, Austral.,
Ind. and United States Science, 1979,

Sougy J. Les formations paleozoiques du
Zemmour noie (Mauritanie septentrio-
nale). — Ann. Fac. sci. Univ. Dakar,
1964, vol. 15, N 1, p. 695.

Stdcklin J. Salt deposits of the Middle
East. — Geol. Soc. Amer. Spec. Pap.,
1968, vol. 88, N 1, p. 251-280.

Trompette R., Affaton P., Joulia F., Mar-
chand J. Stratigraphic and structural
controls of Late Precambrian phosphate
deposits of the Northern Volta Basin
in Upper Volta, Niger and Benin, West
Africa. — Econ. Geol., 1980, vol. 5,
N 1, p. 62-70.

Wang C.C. The phosphate deposits of Ta-
lungtan, Kunming, Yunnan. — China
Geol. Surv. Bull,, 1942, N 35, p. 101—
125.

Wang Chungwu. The conditions of forma-
tion of the Lower Cambrian phosphori-
te and the regularites of their distri-
bution, Yunnan Province, China. —
In: Proterozoic-Cambrian phosphorites.
UNESCO, Austral.,, Ind. and United
States Science, 1979, p. 33.

33



YK 553.43, 44

I.H.Bpoekos, A.E.MupowHukxoe

3BONKUMA YCNOBUA ®OPMUPOBAHUA
CTPATU®OPMHbBLIX NONMUMETANNMUYECKUX MECTOPOXAEHWA

BuiABneHue MCTOPWYECKOW NOCNEAoBaTeNbHOCTU Meonoruyeckux cobbiTui —
OCHOBHaA 3aAa4ya CUCTEeMAaTMYecKoro nosHaHwA npownoro 3emnu. MNpeacraene-
HWE 0 ANMTENLHOCTM, NEPUOAMYHOCTI 1 HeoBPaTUMO IBONHOLUMI TE0NOrMHECKMX
NPOLECcCOB — 0AHO U3 (hyHAAMEHTaNbHbIX AOCTMKEHNIA B HaYKe O PasBUTUW Halen
nnaHetel. B yyeHun o pypoobpasosaHuu npobnema spemeHu o6obuwieHHo pac-
cmarpusanace C.C.CmupHoBeiMm, B.WU.CmupHoBbiMm, H0.A.Bunuburbim, WU.IM.Ma-
rakvAHoMm, IM.A.Teanupenuase, E.T.latanosbiMm u ap. [PyHakeuct, 1969]. Pas-
NWYHLIE 3cNeKTbl IBOMOUWM NOMUMETANNNYECKOro OpPYAeHEeHWA, B TOM uucne
M CTPaTUHOPMHBLIX MECTOPOXKAEHWA LBETHLIX meTtannos, obcyxaanuce B.C.[o-
mapesbim [1968], A.U.TyrapuHoseim [1977], O.U.Topxesckum u .B.Pyuku-
Heim [1978] , O.WN.lNopxesckum u B.H.Kosepernko [1980], E.N.®unaTtoBbIiM u
E.N.Wwupain [1979].

OnToreHuyeckuin acnekT hakTopa BpemeHu B 06pa3oBaHuu CTPaTMOpPMHBIX
PYAHBLIX MECTOPOXAeHWWA (Kpyr BONPOCOB, OCBEWAOWMX TeHE3UC MeCTOpPOXKae-
HUHA NULLBL B Npeaenax ANUTENbHOCTU WX MHAUBUAYANbHOrO passuTuA) noapobHo
npoaHanuauposad B.W.CmupHoesim [1970]. K cTpaTudopmMHbIM MM OTHECEHBI
TaKue pyaHble MECTOPOXAEHWA, KOTOPbIE NO YCNOBUAM 06pasoBaHUA U NONoXe-
HWIO NOAYMHEHBI HANNACTOBAHMUIO BYNKAHOreHHO-0CAA04HBIX 1 OCAA0MHBIX CNOUC-
ToiX Tonw,. Wx BbipasutensHbiMM NpeACTaBUMTENAMM OH Ha3Ban KonyeaaHHsle
MECTOPOXAEHUA B BYNKAHOMeHHbIX NOPOAAX, MEAHbIE B NECYaHMKaxX W cnaHuax,
CBMHUOBO-UMHKOBLIE B KapBoHaTHbIX OTNOXEHWAX. T MECTOPOXKAEHUA 4acTo
hopMUPYIOTCA ANWTENbHOE BPEMA W ABNAIOTCA NOMNUreHHbIMKM 06pa3oBaHUAMMU,
NPOUCXOXAeHWE KOTOPbIX OBYCNnoBneHo B3aMMOAEWCTBMEM OCa04HbLIX MOPOA
C rMAPOTEPMAnbHBLIMK CMCTEMaMK. Takum 06pa3om, KOHKpeTHeIe cTpaTudopm-
Hble 3aneXu MOryT BbiTh KaK CHUHMeHeTMYECKUMM, TaK M 3NUreHeTUYECKUMU
(HanoXKeHHbLIMK Ha BMELLAWMe NOPoabl), @ TAKKE CAOKHLIMKU — AUNNOreHeTH-
YECKUMM.

AHanu3 GunoreHeTUYECKOro pPassmMTUA CTPaTUOPMHLIX MECTOPOXAEHWIA Me-
AW, CBMHUA M UMHKA A3eT BO3MOXHOCTb BOCCTaHOBMTbL NOCNEA0BaTenbHOCTb U
npeemMcTBeHHOCTs pyaoo6pasoBaHMA B XOAE reonorv4eckol uctopunm 3emnm,
BOCCO3/3aTh UX eAiMHbIW 3BONOUMOHHbLIA pAA pa3suTuAa. O6¢cTaHoBKu thopmuposa-
HUA GONbWKMHCTBA CTPATU(OPMHLIX MECTOPOXKAEHWIA B AETaNAX M3Y4YeHbl BECbMA
cnabo, NO3TOMYy aHanu3 MX 3BONKOUMM BO3MOXEH NoKa rnasHeiM obpasom Ha
YPOBHE PacCMOTPEHUA WM3MEHEHWW reonorvyeckKon NO3UMUMKM U COCTaBa pya u
PYAOHOCHBIX NOPOAHLIX accoumaumnini — obwmnx nHamkaTopos o6cTaHoBOK.

CrpatudopmHbie pyaHble Tena pasnuyHoro coctaea obnagarT LWKMPOKUM
CNeKTPoOM NOPOAHLIX CBAR3eW NpW BeAyLend ponu BYNKaHOreHHOW, TeppureHHo-
cnaHueeow (4acto wepHocnaHueBOW) W KapBoOHAaTHOW PYAOHOCHLIX accouMauui.
BynkaHoreHHsle, BYNKaHOreHHO-TEPPUreHHO-CNaHUEBbIE U YaCTUYHO TepPPUreHHo-
CnaHueBble accouuaummn 4alle BCero BMELLaloT CNNoWHbIe KonYyeaaHHble pasHoc-
TM PYA, TeppureHHble U KapboHaTHbie — MPOXWUNKOBO-BKpanneHHsle MegHbie,
MEAHO-CBMHLOBO-UMHKOBbIE, CBMHUOBO-UMHKOBbIE W CBWMHUOBbIE. Popmuposa-
HUE KONYeaaHOHOCHBLIX MOPOAHBIX accoumauui, oBbIYHO CBA3AHHLIX C BynKa-
HU3MOM, HE 3aBMCENO OT KNMMAaTUYECKUX YCNOBKUIA anox. HakonneHue Teppurex-
HbIX W KapBoHaTHbIX TONLW, BMELAWKX NPOXKUIKOBO-BKpanneHHble pyasl, Yac-
TO TArOTeNno K apuaHsim u cyBapuaHeim 30Ham. Bece pyaoHocHble nopoaHsie ac-
counaumm, 3a UCKNIYEHMEM MeaeHOCHOW cyBapuaHoi, 06pa3oBbIBaNMCh TONLKO
B BGacceiHOBLIX ycnoBuAX. MecTopoXKaeHMA, 3aneralouwme B BynKaHoreHHo-oca-
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AOYHBIX hOpPMauMAX, NPaKTUYECKW Bceraa o6HapyXMBalT CBA3b C panoHaMu
pa3sBuTHA AuddepeHUMPOBaHHbIX BynKaHUToB. KpacHouBeTHbie BynKaHoreHHo-
ocafoyHble hopMaumnu nULeHbl MECTOPOXASHUIA CBUHUA, UNHKE, MefiHbIX Konye-
AaHoB. MNepeyncnerHbie 0coBeHHOCTU CTPAaTUOPMHbIX NONUMETaNNUYEeCKMUX Mec-
TopoxaeHni (CMM) — HanBonee KoHCepBaTUBHbI.

3BONUMA paccMaTpuBaEMoro OpyAeHeHWA ABNAETCA OTpaxeHuem obBwmx
HeobpaTUMBbIX U3MEHeHWW reonoruYecKUx MNpOoLeccoB, NpeaornpefenuBLLIMX CTa-
HOBNEHWE W Pa3BUTHME 3eMHOW KOpPbl B LENOM, OCafloMHON 0BONOYKK K cnaraw-
wmx ee copmaunin. B uctopum 3emnu NpUHATO BeIAENATh ABAa HEOAWHAKOBOW
NPOACIKUTENBHOCTU MeraxpoHa: pokemGpui v caHepo3on, KoTopble pasgena-
HOTCA KaTaHrCKOW TeKTOHO-MarMaTUYeCKOon 3MOX0oW CO CPeIHUM BO3PacToOM OKO-
no 600 mnH. net. B cBo ouvepeab AoKemMBpUiA PacunNeHARETCA Ha YeTbIpe OTpesKa
nNpubnu3nTensHoO OAMHAKOBOW NPOAOMKUTENLHOCTU: KaTapxed (c momeHTa 06-
pasosaHuA 3emnu — oT 4600 go 3600 mnH. net), apxeit (3600—2600 mnH. net),
paHHuiA npotepo3on (2600—1600 mnH. net), nosagHui npoteposon (1600—
600 mnH. net) . B TeveHne noKeMBPUIACKMX 3NOX NPOM3OLLNO NOCNEAoBaTensHoe
dopMUpOBaHWE OCHOBHBIX CNOEB U CTPYKTYP 38MHOW KOPbl, @8 TaKe COCTaBoB
atmocdepsl u ruapacdeps!; o KaYecTBeHHOMY pasHoobpasnio nocnegHue cranu
6nM3KMMM K coBpemeHHbIM. PaccmoTpeHue nocneaoBaTensHOCTM BO3HWKHOBE-
HUA pasnuyHbix Tunoe CIMM nokassieaer, YTo obpasoBaHme WX NONHOro 3BONO-
uMoHHoro (dunoreHeTnyeckoro) pAga TakKe Npou3owno B AoKemBpuHcKue
MeTannoreHW4ecKkne anoxu.

CrpatudopMHbIe NONUMETanNUYecKue MecTOPOXAEHUA C BO3PacToM ApeBHee
2700 mnH. neT HeussecTHbI. [epBbie 3HaYMTENbLHBIE PYAHbIE KOHUEHTPaUuuu 3T0-
ro TMNa CBA3aHbI C 3eNeHOKaMeHHbIMW (BYNKaHOreHHbIMU) NMOPOAaMU apxenc-
KOro NepBMYHOrO NOABMXHOro noAca AButubu, npuneraswero K NPoToKparo-
Hy KaHaackoro wwta. OHM npeacTaBneHbl KONYeAaHHbIMA MEAHO-UMHKOBLIMK
MECTOPOXAEHUAMU, B KOTOPLIX raneHWT BCTPEYaeTCA O4YeHb peako (mecTopox-
neHuA Hopanpa, KeemoHT u ap.) . XapakTepHan ocoBeHHOCTb 3TUX PYA — Hepea-
KWe BbICOKWe coaep>xaHuA 3onota [Fopkesckui, Pyukun, 1978]. B npeaenax
MoAca WWPOKO pacnpocTpaHeHbl OCHOBHbIE BYnNKaHWYyecKue nopofsl, HO pyas!
accoumMupyloT ¢ KucnsiMu auddepeHunaTtamu, NPUYPOYEHHBIMM K BEPXHUM
YacTAM paspesa; B COCTaBe pPYAOBMELLaloWeid accouMaumMm Nopoa BCTPEYaloTCA
KBapuuTebl (MeTamopdn3aoBaHHbIe KPEMHUCTbIE OCAAKK) W YIrNepoancTbie cnau-
.ubl [Yortcon, 1980].

3anexwn pya noAca ABUTWBM NoAYMHEHBbI HANNacTOBaHWI0 BMELaWmnX Byn-
KaHUTOB U TeCHO napareHeTu4yeCKu ¢ HUMW. CBRA3aHbl. Pvnbl MGETODO)KMHHI‘;I uc-
neiTanu 3eneHoKkameHHoe npeobpasoBaHue, CONOCTaBUMOE C U3MEHEeHWAMU BMe-
warwmx 1ux nopoa. TOYKW WM3OTOMHOrO COCTaBa PyAHOro CBMHUA NO3BONAIOT
npeanonarate MaHTUAHLIA WCTOYHWMK 3TOro 3anemeHTa. M30XpOHHBIA BO3pacT
ceuHua oteevaer 2590—2700 mnH. net [[oy m ap., 1979]. WUsoTonHeli coctas
cepbl cynbduaos 6AM30K K METROPUTHOMY — WHTepBan KoneGaHuii §S°* secbma
yakui (ot — 0,7 go + 2,4%, mectopoxaeHne KsemoHT) [Lusk et al., 1975].
MpeanonaraeTcA ruapoTepMantHo (3KCranAUMOHHO) -0CaaoYHOE NPOUCXOKAEHWE
atux mectopoxaeHuin [[oy u ap., 1979]. MNopobHble MECTOPOXKAEHUA UIBECTHBI
TaKe B apXeMCKUX 3eneHoxKameHHbix nopopax cuctem MunrapH u Munbapa Ha
Aokembpuiickom WwnTe 3anaaHoi AscTpanuu.

B panHem npoTepo3oe npoaomkanu hopMMPOBATLCA MEAHO-UMHKOBLIE MeC-
TopoxaeHuAa (®nuH-®noH B KaHage u ap.), HO HapAAY C HUMKW NOABUNUCH Nep-
Bblé NPOMbILLNEHHLIE KOHUEHTPAUUK CBMHUA B KONYeAaHHbIX MECTOPOXAECHMAX.
JsonoUMA CTPaTUHOPMHbIX KONYEAaHHbIX NONWMETANNMYeCKUX pyA NPOABMU-
nacb B YCNOXHEHUM KaK MX cocTasa, Tak u o6craHoBoK hopmuposannAa. Konve-
[aHHBbIE MECTOpPOXAEHUA PacCMaTPMBAeMOro 3Tana NPUCYTCTBYIOT yXXe B ABYX
BeAYWMX PYAOHOCHbIX NOPOAHLIX accounauuax reoCUMHK NMHanewn: BYNKaAHOreH-
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HO-TeppureHHo-cnaiueson (BpokeH-Xunn u ap.) M BynkKaHoreHHo-kapboHaTHO-
yepHocnaHuesoi (OyTokymny, MayuT-Aiza, Mak-Aptyp v ap.).

MecTopoxaeHne BpokeH-Xwnn pacnonaraeTcA B BbICOKOMeTamopdmiosaH-
HbiX (rpaHynuToBaA thaumA) nopoaax Komnnekca Yunsama. 'PyaHbiit paspes”’
npeacTaBned nepecnavBaHWem rpaHUTO-rHeWCcoB, rHeicos, ampubonuTos, nonoc-
4aThIX XKENe3nCThbiX KBAPUMTOBR, CUNNMMAHUTOBLIX [HEWCOB, KOTOPbIE paccmar-
PUBAKOTCA KaK MeTaMopcbWM30BaHHble MENKOBOAHbLIE TeppUreHHbie 06pa3oBaHuA
W ByNKaHOreHHbie NOPOAbI pUonuT-aaunT-6azansToBOro pAaga. PyaHsie Tena ume-
10T COrnacHoe C BMELanWmMK nopoaamMu 3aneraHue. naBHbIe NPOMBbILLNEHHbIE
MWHEpansl — raneHuT u chanepuT; HapAAY C HUMW BCTPEYeHbl NUPPOTUH, Xanb-
KONWpUT, apceHonuput. Mo paHHbiM [MxoHcoHa, Knunrepa [1980], mecTtopox-
Aenne oboraweHo cepebpom. U30TONHLIA COCTaB CBMHUA B PyAax OTBEYAeT HOp-
ManbHOMY CBWHUY OAHOCTaAWAHOW MOAENU Pa3BUTUA U He NPOTUBOPEYAT npea-
cTaBneHuio 06 UX NOABOAHOM 3KCranAUWMOHHOM MPOUCXOXKASHUU, MOAENbHbINA
BO3pAacT PYAHbIX CBMHUOB oueHusaercA B 1625 mnH. net [[oy w ap., 1979].
W3oTonHeld cocTae cepbl AOBONLHO OAHOpPOAEH M GNM30K K METEOPUTHOMY
[B.MNpuHeHko, N.MpuHeHko, 1974] .

KonuyeaanHo-nonumetannuyeckue MecTOPOXKAGHUA B BynKaHoreHHo-kap6o-
HaTHO-4epHOCNaHUEeBOoW NOPOAHOW accounaumn Ha npumepe cnbupckux 06veKToB
6uinu BobigeneHsl asTopamu B ocobyw pyaHyw dopmauuio [BpoBkoB u ap.,
1977]. Haubonee ppesHui NpeacTaBuTeNs OPYAGHEHUA ITOTO TUNA — MECTOPOXK-
feHne OyTokymny, pacnonaralwweecA Cpeau CBEKOKapenup Ha Hro-BocToke
®uHnAHumMM. Bospact mectopoxaeHuA oueHusaetcA B 2470—1840 mnH. ner.
HapRay c BYNKaHOreHHLIMU WM TEPPUreHHbIMW (KBApuuTbl W YrMEPOAUCTbIE
cnadubl) mopogamu B PYAOHOCHOW TONWe 3Aecb NOABAAETCA TPETWA KOMNO-
HeHT — Kap6GoHaTHble Nnopoabl. Popma 3anexu pya NMH30BWAHAA, 3aneraeTt oHa
COrNacHo ¢ BMewanwumMm nopogamu. Pyasl npeacraBneHsl NUPPOTUHOM, NUPK-
TOM, XaneKonMpuToMm, chanepuToM; M3 HUX NONYTHO W3BNEKaKTCA 30N0TO, Ce-
pebpo, koBanbT n ap. Touka ceuHua u3 mectopoxaesnA OyTokymny pacnonara-
€TCA NOMTW Ha MaHTWMIAHOW KpusoW 3soniouuu. MNpeanonaraeTcA ruapoTepmans-
Ho-ocago4Hoe npowucxoxaeHue pya [fdoy w ap., 1979]. Cepa cynedmpos pya
6nu3t]<a NO COOTHOLLEHWUIO N30TONOB K MeTeopuTHoM [B.MpuHeHko, I.MpuHeHkKo,
1975].

K KOHUY paHHenpoTepo30WCKOW MeTannoreHUYecKoW 3noxu oAHOBPEeMEeHHO
C YCNOXHEeHUeM CoCTaBa pyA W PYAOHOCHBIX NopoAHbIx accouuauuin CMM Hauwm-
HaeT 3ameTHO NPORBAATLCA uX auddepeHunaumn U ocnabneHue oYeBUAHOWM A0
3TOr0 CBA3U C MOABMXXHBIMKM 30HaMu M BynkaHuimom. Hawbonee otyetnueo
3TY TEHAEHUMIO MOXXHO NPOCNeauTs Ha MEecTOpPOXAeHWAX 30HbI MayHT-Alsa—
Mak-Aptyp—baTTeH, HaxoAALWERCA Ha BOCTOYHOW OKpauHe ApeBHel ABcTpanvi-
ckoi nnatdopmel. ATa rpynna MeCcTOPOXXAEHWA NpeacTaBnAETCA O4eHb PasHo-
o6pa3Hoi, HO B3aUMOCBA3AHHOW NOCTENEHHbLIMK NepexoaamMu.

Pynoemewaowan tonwa 6acceiHa MayHT-Aiisa obnapaet 6onbioi daumans-
HOW W3MEHYMBOCTbIO: 060COBNAIOTCA 30HbLI NPEUMYLLECTBEHHO MecYaHo-4yepHo-
cnaduesoro TeppureHHoro (mectopoxkaeHwrA Ileam lopevra, [larana Pueep),
BYNKaHoreHHo-TeppuredHHoro (mectopoxaeHuA MayHT-Aliza, XuntoH, Mak-Ap-
TYp) v KapBoHatHoro (mectopoxaeHnAa Pumx | v I, Kyneit | u Il) ocaakoHa-
KOMNMNeHWA, KOTOPbIe HE MMEKT YeTKKUX MPpaHUL, U XapaxKTepu3yrTCA NOoCTeneHHbl-
My nepexoaamu. Mopoabl Beex dauuanbHbiX 30H 060rawieHbl yrnepoaucTbIM
BewecTsoM. BynkaHoreHHsle 06pa3oBaHuA He ABNAKTCA 06A3aTeNbHLIM YNeHoM
PYAOHOCHBLIX accouuaunin. Ho Ha HekoTopeix mectopoxaeHuAx (MayHT-Aisa
u ap.) Kucnsie Tydsl u TydduTel 06pasyloT ManoMoLLHbIE U BbifepXKaHHble no
NPOCTUPaHNIO FOPU30HTLI. BMecTe ¢ TeM BynKaHoreHHsie NOPoAbl WWPOKO pac-
NpOCTpaHeHsl B NOACTUNAOWMNX PyaHYo dopmaunio Ypkyap oTnoxeHuAx Bes-
pyaHoi hopmaunm Heiatne-bu.

36



Pyabl 3Tux (v pAaa Apyrux) mMecTopoxaeHui No COCTaBy BCE ewle Npeumy-
LWEeCTBEHHO CNNOLWHbIE KONYeAaHHble. [NaBHble UX COCTABNAIOLLME — UWMHK W CBU-
Hel, B 3aMEeTHbIX KONWYECTBaX NPUCYTCTBYET Melb, 3 Ha MecTopoXaeHnn MayHT-
Ai3a BbIAENAKTCA AdeE CYWECTBEHHO MeAHbIe 3anexu, B CBA3M C 4eM MHOrwve
MCCneaoBaTeny OTHOCAT ero K TUNY MeaAMCTbIX NecYaHUKOB K cnaHues. B To xe
BpeMA mMecTopoxkaeHuA Puax u Kynei — nepBsie NpeacTaBuTEN CBMHLOBO-UWH-
KOBbIX MECTOPOXAeHWA B kap6oHaTHbIX nopoaax [Martuac, Knapk, 1980] .

JBONOUMA pYAHbIX CBUHLOB MayHT-Ai3a TakKe NpoTeKana B paMKax oaHo-
craguitHon Mogenu [[oy, Creiicu, 1977]. Cepa MecTOpoXaeHWA, XOTA U umeeT
WKPOKWIA pazbpoc M30TONHOrO COCTaBa, 3HaYMTenbHO oborawleHa TAXENbIM U30-
TONOM 1 NOMHOCTBI0 HAXOAMTCA B 06NACcT NONOXKUTENbHLIX 3HaueHnit §S°* (ot
13 no 31%) , 4T0 No3BONAET NpEANONaraTh ee MCTOYHMKOM CynbaTl BoA Hac-
cedHa OCaAKOHaKONNEeHWA U 3aMKHYTbIM xapakTep cucTembl [B.MpuHeHko,
N.Mpunerko, 1974]. BonbWMHCTBO UccneaoBaTenei OTHOCAT 3T MecTopoXae-
HWA K rMApoTepManbHo-0CaaouHOMY TUNY.

B paHHem npoTepo3oe NOABNAKTCA U NEpBbie MECTOPOXAEHWA TUNa Meauc-
ThiX NECYAHWKOB W CnaHues — 0AHAa u3 BeTBer avddepeHumaumn CMM; ux Tu-
NAYHBIA NpeacTaBuTent — YAOKaHCKOE MecTOPOXAeHMe, HeOAHOKPaTHO ONUCaH-
Hoe B nuTepatype. XOTA Nopoabl PYAOHOCHON YAOKaHCKOW CepuM B HacTOALLee
BPeMA UMEIT Cepyro OKPacKy, Mo Uenomy pAAY NPU3HAKOB B HWUX OMNO3HAKTCA
meTamopdu30BaHHbIe NPEACTABUTENU MEAEBHOCHBLIX apUAHBIX NeCcTpPo-KpPacHo-
uBeTHoIX hopmaumii. MOPM30HTEI MeAeHOCHbIX MENKO3epPHUCTLIX NECYaHMKOB,
aneBpONMTOB M apruNNUTOB OTHOCATCA 3eck K AensToBbiM obpaszosaHuAm. Opy-
AeHeHWe NPeACTaBNeHO BKPanneHHOCTbI, NMH30BUAHLIMK BbiAENEHUAMMU U NPO-
HKUNKaMWM NUPUTA, MarHeTUTa, XanbKonupuTa, 60pHUTa, XanbKo3uMHa U PassuBalo-
LWMMWCA NO HUM B 30HE OKUCNEHWA BTOPU4HLIMW MUHepanamu. B kavecTBe peg-
KOW npumecy OTMevaloTcA cdaneput, raneHuT, camopoaHoe cepebpo. Bpemna
HAKOMNEHNA 0CAAKOB YAOKAHCKOW Cepwi, NO AaHHBLIM YpPaHO-CBMHLOBOTO METO-
[a, yknagsisaetcA B uHtepsan 1800—2100 mnH. net [Bowtkesuuy, llebeasko,
1975]. W3oTonHbIA COCTaB cepbl CYNbMUAOE MECTOPOXKAEGHUA Xapak TepuayeTca
LWMPOKKUM aManasoHom eapuaumii 6S°% (ot + 13 go — 22%), npu oboraweHum
Nerkum W30TONOM, YTO YKa3biBaeT Ha NPOUCXOXKAEHWE cepbl B pe3ynbrate 6Guo-
reHHoW cynbaTpeayKuMn B YCNOBWAX OTKPbITOW cuctemsl [B.MpuHeHko,
N.MpuHenko, 1974] .

B no3gHeM npoTepo30e 3HayuTenbHO BO3pPacTaeT ponb CTPaTUOPMHBIX
CBUHUOBO-UMHKOBLIX MECTOPOXAEHMA B KapboHaTHbIX nopoaax, hopmupoBaB-
LUMXCA NpeMMYLACTBEHHO B npeaenax NepuKpaToHHbiX nporubos nnatdopm
(mectopoxxaenve CappaaHa 8 AIKyTumn) 1 MuoreocuHKnuHanei (mectopoxaeHuna
KaHaacKoi 4acTu CKanucTeix rop) v TArOTEWMUX K BEPXHUM YaCTAM paspesos
MOPCKUX TeppureHHo-KapboHaTHeIX dhopmaunii. O6pazoBaHue CBUHUOBO-UMHKO-
BbIX MeCTOpoXAeHui B KapBoHaTHbIX MOpoAax, CBA3aHHLIX C 3BaNOPUTaMM,
3aBepLluaeT 3BONOUMOHHLIN (dunoreHeTuueckuid) pAag CMM. [pesHeiwue npea-
CTaBuTeNu 3TOro Tvna pya, No-BMAMMOMY, — MECTOpPOXKAeHWA paioHa Banmar-
3ayapac 8 Kanage. CchanepuT-nupuT-raneHnToBLIE PYAbl pailoHa NpeacTaBnAT
coboit nnacToBble Tena, 3aneralwue cpeav oboraweHHbIX YrnepoaucTsiM Be-
WecTBoM MpamopoB cepun [peHBMANN, COAepMaWMX NUH3bI aHMMAPUTOB U ruUn-
COB, MNAacTbl KBapuUUTOBUAHLIX NOPOA, cnaHues u rHeiicoe [flu, OQunn, 1972].
PyaHble MuHepans! pacnpegeneHsl BO BMELUAOWMX MeTamMophU3oBaHHBIX Kap-
BOHATHLIX NOpPOAaX B BUAE FHe3a, BKpanneHui v npoxunkos. CeuHey mecto-
poxaeHuA Banmart, no-euaumomy, cthopMMpOBancA B OAHY CTaauio W
XapaKTepU3yeTCA W30XPOHHBIMA MOAENbHBIMK 3HAYEHUAMKM BO3pacTa OKONO
1090 mnH. net [[loy v ap., 1979]. Cepa cynsthuaos obnagaet ymepeHHbiM past-
pocom 5S°? B oBnactu nonoxuTenbHbiX 3HaweHwin (ot 9,9 go 16,3°,,) no
[1.C.EpayH, uutupyertca no B.U.BuHorpaposy [1980]; ee yrAxkeneHHblit cocTas
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Puc. 7. OJeonwunonnsiii  (dunorewerueckuil) pAR cTPATUOPMHBIX MECTOPONABHUA

UMHKE, Meau ¥ CBUHUA

Puc. 2. Cxema thOPMUPOBAHWA PAIHOTUNHLIX CTPATHHOPMHBLIX NONMMETANNMYECKHX Mec-
TopomaeHui. Wnpuka nonoc cooTBETCTBYET WHTEHCHBHOCTH pynoobpasosanuA

Tunel mecTtopoxaeHuid: 1 — cBMHUa—UMHKA B kapboHaTHeix nopopax (Banmar), 2 —
MEAMCTLIX NecyaHuKoB W cnaHues (Yaowaw), 3 — konuepaHMble CBUHULOBO-UMHKOBbIE
(Bpoken-Xunn), 4 — KonuepaHHble MEAHO-CBUHUOBO-uWHKOBbie (OyTokymny, MayHT-
Anza) , 5 — konyepaHHbie UMHKOBbIE U MEAHO-UMHKOBBIE

CBUAEGTENLCTBYET O MOPCKOM Cynb(haTHOM WCTOMHMKE M AOMWHWPOBaHMWU Npu
baxkTepuansHOi cynehaTpeayKuMK YCNOBWMIA 3aKPLITOW CUCTEMbI; BO3MOXHO,
B KaKOW-TO Mepe CKasancA Tak»e MeTamopdu3m oTnoxeHwid. Mpeanonaraetca
CHHreHeTHYeCKan NpupoAa cynbWAOB M NOCneayloWwnin nx metamopguam [In,
Ounn, 1972]. Takum o6pasom, NOMHbLIA 3BONIOLUOHHBIA PAA TNaBHbIX TUMNOB
CINM o6pasosanca y>xe 8 pokembpumn (puc. 1).

nasHaA NpWYMHA CYLLECTBOBaHWA OTMEYEHHOW NOCNeA0BaTeNnbHOCTU BO3HUK-
HoseHuA Tunos CMM — asoniounA nopopoobpasoBaHuA B uctopumn 3emnu. Pop-
MUpOBaHWe B apxee NepBOro TUNa MEeCTOPOXAeHWiA (KonyeaaHHbIX MeAHO-UMH-
KOBbIX) , TECHO CBA3aHHbIX C BYNKAHOreHHbIMI TONWAMK 3eNeHOKaMEeHHbIX NOA-
coB, 6eino o6ycnoeneHo CyLecTBOBaHWEM ManoMOLLHOW 3eMHOW KOpbl, NOBbI-
LWeHHbBIMK 3HaYeHWAMI AaBneHUA TemnepaTypesl B ee npegenax, AOMUHUPY WM
BAMAHMEM MAaHTUAHLIX NPOAYKTOB, KpailHe orpaHuW4eHHbIM pazeuTvem (unu
oTcyTcTBMeM) KapGoHaTHbIX nopod. 3aecs Mbl umeem Aeno ¢ npooGpasom pe-
YKMMOB, COOTBETCTBYHLMX Ha4YaNbHbIM 3Tanam passuTUA 3BreoCHHKNWHanen no-
cnepyowmx anox. [AuddepeHunaunna KonYeaaHHoro cTpatuopMHoro opyaeHe-
HUA Ha TUNbI PYyA, 3anerarniuMX B BYNKaHoreHHo-TeppureHHo-cnaHuessix u Byn-
KaHOreHHO-Kap6oHaTHO-YepPHOCNAHUEBBIX TONWaxX (KonyeaaHHsie NONUMETanNKu-
YyecKue W CBMHUOBO-UMHKOBLIE) , @ TaKiKe NOABNEHWE NPOXUNKOBO-BKPanneHHo-
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ro opyaeHeHWA B TeppureHHbIX W KapboHaTHbIX nopoaax Guinu CBA3aHbLI C No-
CneayrowWmuM 3HaYUTENbHBIM YBENUYEHUEM MOLLHOCTU 3eMHOW Kopbl U ocobeHHo
ee ''rpaHuTHO-MeTamopduyeckoro’” cnoA, co 3HawdTenbHo Gonee WWMPOKWUM
pazeuTvemM awddepeHUMpPOBaHHLIX BYNKaHOreHHsIX 06pasoBaHuii, YCnoXKHeHu-
eM thaumansHbix 0BCTAHOBOK M YCMNEHMEM KOHTPACTHOCTM UX COMETaHUK, pe3ko
BO3pOCLUEA POnbi0 OPraHUYecKoro yrnepoaa u kap6oHaTHeix nopog. MNoAene-
HUE MECTOPOXKAEHMA MeaW B NecYaHMKax M cnaHuax v CBMHLOBO-UMHKOBOrO
opyAeHeHWA B KapOGoHaTHbIX TONLWAX, COAePXaWunX 3BanopuThl, YBA3LIBAETCA C
HaYanom CTAHOBNEHUA apuaHoro Tuna nutoreHesa [Crpaxos, 1963; MN.CaakaH,
B.CaakaH, 1968]. Bonee noapo6HO CBA3W W NPUYKUHBI HOPMUPOBAHWA YCTAHOB-
neHHoro 3sonounoHHoro paga ClrNM ewe npeacTouT uccnegoBaths.

lMeHepansHble TEHAEBHUWW 3BOMIOUMKM CTPAaTUHOPMHOIO NONUMETANNUYECKOro
OpPYAEHEHWA HarNAAHO NPOCTYNAOT W MPU aHanu3e WHTEHCUBHOCTK thopmuUpoBa-
HUA Pa3HOTUNHBLIX MecTopoxaeHwi' (puc. 2) 1 MaKCUMYMbl pPassBUTUA Konue-
AGHHO-NONMMeETaNnNMYecKmnx npencraawreneﬁ. MEeAUCTBLIX NEecY4aHUMKOB W CnaH-
ues, CBMHUOBO-UMHKOBLIX 00bEKTOB B KapboHaTHLIX NOpoaax nocnenosBaTens-
HO BO BPEMEHWM CMEHAIOT APYr ApYra Ha NPOTAXeHWW NpoTepo30A. McknioveHue
COCTaBNAKT MEAHO-UMHK-KONYelaHHble MecTopoXKaeHuA, HauBonee xapakTep-
Hble ANA FrepunHCKOro uMKna.

OcobeHHocTy aokembBpuiickoro dunoreHeTMyeckoro pAaa anddepeHuvaumm
cTpaTudopMHOro NONUMETanNWYecKoro opyaeHeHWA 3ateM NOBTOPAOTCA B cha-
HEpPO30MCKMUX MeTannoreHMyeckux anoxax. KonyeaaHHsle MeAHO-UMHKOBbLIE MeC-
TopoXAeHWA thaHepo30A NPOAOMKAKT TArOTETH KO BPEMEHU U MECTY NpPoABne-
HWA HayanbHoro 6a3ansTOMAHOrO BYNKAHW3Ma 3BreoCUHKNWHanbHLIX 30H. Kon-
YefaHHo-NonumeTannuyeckue (MeaHO-CBMHUOBO-UMHKOBbIE U CBUHLOBO-UMHKO-
Bble) MECTOpPOXAeHUMA 06pasyrTCA B CMEXHbIX CTPYKTYPHO-hOPMaLMOHHBIX
30Hax B NOCNEAYIOWMIA 3Tan, XapakTepu3yIoWMIACA YacTo HakonneHwem kapbo-
HaTHO-TEPPUreHHbIX, B TOM 4YUCNe YrnepoaucTbiX TONW, B FeOCHMHKNMHANbHbLIX
oBNacTAX U NPUMBbIKAOWMX yyacTkax nnatdopm. MecTopoXaeHUR MeamcTsix
necYaHMKOB U CNaHUEB B TEPPUreHHbIX NOPOAaX U CBUHLOBO-UMHKOBLIE B Kap6o-
HATHbIX Tonuwax ob6bIYHO CBA3aHbLI C 3Tanamu 3asepleHuA GopMUPOBaHUA reo-
CUHKNWHANbHO-CKNAA4aTblX CUCTEM, WX cTabunu3auyvei U pasMellanTcA B Kpae-
BbIX 30Hax reocMHKNMHanew, B NopoAax 4yexna nnatdopm U MaccMBOB NpeaLuecT-
BylwWen KoHconuaaumn. PopmuposaHue cTpatMOPMHbIX CBMHLOBO-LMHKOBbIX
MECTOPOXKAEHWIA 3a4acTy CBA3aHO C NMPOLECcCaMi TeKTOHO-MarMaTU4YecKon ak-
TUBU3AUWMK.

B vHTEHCMBHOCTM NPOABNEHMA KONYeaaHHbIX TUMNOB Py WMEKTCA ABa MaKCK-
MyMa, NPUXOAALMXCA HA PaHHENPOTEePO30MCKYI U MEePUMHCKYH MeTannoreHu-
yecKue 3noxu, Kotopbie 6binv otmederbl A.U.Kpueuoesim, UN.3.CamoHoBBIM 1
N.A.lWa6apwossim [1978] . 3Tu 3noxu cOBNAAAIT C MAKCMMYMamMK NPOABNEHUA
BynKaHusma B ucropuv 3emnu. Hanbonee NpoAyKTUBHOW HAa pyabl MEAUCTBIX
NecYaHMKoB 1 cnaHues Gbina NO3AHENPOTEPO30WCKAA 3N0Xa; K Hayany ansnuidc-
KOr0 UMKNa MEeCTOPOXKAEHWA AAHHOIO TUNa NpakTUYecKu ucyesawT. "OkHo'' B
KanefoHCKOM uukne, ckopee Bcero, o6ycnoBneHo cnaboit n3y4eHHOCTBIO Npo-
MbILLNEHHOW 3HAYMMOCTU MeaucTbix oBpazoBaHuin aTol 3noxu. BocnonHeHuem
atoro npobena MoryT 0KasaTbCA CpeaHe-no3gHeKemMOpuiCKue MeaucTele necya-
HUKW U cnaHusl Cubupckoit nnatgopmel U, B YactHocTu, lMpuaHrapckoro mepe-
HocHoro GacceitHa Cubupu [MupowHukos u ap., 1981].

O6pawaeT Ha cebA BHUMaHWE pe3Koe CHUKeHUe ponu cTpaTUhopMHBIX Nonu-
METaNMMYECKMX MECTOPOXKAEHMIA BO BTOPOW NOMNOBWHE anbNUIACKOro arana 3a
CYeT BO3PACTaHUA 3HAYUMOCTH TUMUYHBIX AHAOTeHHbIX MECTOPOXAEHUA.

JloctaTtoMHo 4eTKo HeoBpaTumble M3amMeHeHUA ycnoBuid hopmuposandua CMM

! MNpwu cocTaenesnn cxemsl MCNONBL3OBaHLI AaHHbIE E.WN.OunaTosa u E.l'l.ulup_aﬁ [1979].
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B WCTOpMM 3eMnu MNPOABAAKTCA B 3BONIOUMM WM3OTOMNHOrO COCTaBa CBUHUA WU
cepsl pya. Bce apesHue, a Tak)ke HEKOTOPbIE CaMble PaHHWE KONYeAaHHbIE Mec-
TopoXaeHUA haHepo3OWCKUX MeTannoreHuyeckux anox (Hanpumep, Kypoko B
AnoHuK) MMelT HopManbHbLIA CBMHEL OAHOCTaaWHOK 3Bontouvn. Bonee nospa-
HHWE MECTOPOXAEHWA XapaKTepu3yHTCA CBMHUOM, 060raweHHbIM pagmoreHHon
COCTaBNALIENA W OTANYAIOWMMCA MHOTOCTaAWMHOK 3BONIOUMEN cocTaBa. Ha mec-
TOPOXKAEHWAX AOKeMBPUMIUCKOro 3BONKUMOHHOrO 3Tana C TEYEeHWEM BPEMEHW
B03pacTana reveporeHHOCTb W30TOMNHOTO COCTaBa Cepbl, NPUYeM NepBoe pe3Koe
YCNOXXHEHWe NPOM30LIN0 YXe B NpoTepo30e ¢ NoABNeHMeM cynbaTpeayunpyio-
wmx BGaxTtepuwii. MonobHbie TeHaeHUMM GUKCUPYIOTCA HEOAHOKPATHO Ha Konye-
AaHHbIX MECTOPOXAEHWAX 3Bre0CUHKNMHaNbHbIX 30H Bonee MONOAbLIX TEKTOHO-
MarmMaTUYecKMx UMKNOB: U30TONHLIW COCTaB Cepbl CynbdUAOB MeCTOPOXKAEHWUN,
06pa3oBaBLUMXCA HA PAHHUX CTaAWAX Pa3BUTUA, HEPEAKO BNU30K K METeopUTHO-
MY CTaHAapTy, 4TO CBMAETENLCTBYET O rNYBUHHOM MCTO4YHMKE cepbl. Kakue-nnbo
HanpasneHHbie W3MeHEeHWA M3OTONHOTO COCTaBa Ccepbl CYyNbMUAOB Ha NPOTAMXe-
HuM (haHepo30A He BbiABNEHbl. [laHHble 06 M30TONHOM COCTaBe CBUHLA W Cepbl
CBUAETENLCTBYIOT O BeAyluel ponyM MaHTUWHOrO UCTOMHMKA pPYA TonbKo B 06pa-
30BaHUU PaHHUX AOKEMBPUACKUX CTPAaTU(OPMHBIX NONUMETANNUYECKUX MECTO-
POXAEHUA M 4acTW MECTOPOXKAEHWA PAaHHUX 3TanOB Pa3BWUTWA IBreoCUHKNWUHA-
neit thaHepo3oA. C TeyeHWeM BpeMeHW ponb KOPOBBIX (3HAOTEHHbLIX W IK30TeH-
HbIX) MCTOYHWKOB MaTepuana B xoae pyaoo6Gpa3oBaHuA BO3pacTana v CTaHOBM-
nachk pelaroLen.

BmecTe ¢ Tem cneayeT NoOAYEpPKHYTh, YTO cnexTp caumanbHbix obcTaHoBOK
pyaHoro cynshMaoHaKONNEHWA, CNOXMUBLUMIACA K KOHUY NO3AHero aokembpua,
He npeTepnen CKoNbKo-HWOYAb 3HauYMTenbHbIX W3MeHeHuW B thaHeposoe. Yxe
B aokembpuu crpatudopmHbie pyasl (hOpMUPOBanNUCh Kak B HENOCPEACTBEHHOW
6nu30CTM  OT BYNKaHMYECKWUX NOCTPoeK (nNpenmmyuiecTBeHHO cpeaun dauuini oKo-
NOBYNKAHHOMO NOACA), TAK W HA 3HAYUTENLHOM YAANEHUM OT HUX, B OKPaUHHBIX
1 UEHTPanbHbIX pakoHax Mopckux BacceiHOB M OKEaHoR, B LUMPOKOM AananasoHe
rny6uH (0T MenKoBoAbA A0 YMepPeHHbIX 1 BonbLUMX) , OTYETAMBO TArOTER K No-
KaneHbiM yrnyGneHWAM AHa, ceAMMEHTaUWOHHbLIM ‘‘noByWwKam''. He npou3oLw-
No CyWecTBeHHbIX U3MeHeHU U B HaGope pyAOHOCHbIX NOPOAHBIX ACCOUMALWNA.
C npoTepo30iACKOro NO anbNUACKU UMKN NPOCNEeXWBAeTCA pPYAHAaA Tpuaaa:
nonuMeTannuyeckue pyAbl—OKMWCHbIE XenesHble pyAbl—KapBoHaTHbIE M OKWUC-
Hble pyAbl MapraHua; ee CTaHOBNeHWe BO BCe 3MNOXW KOHTPONMPOBaNoChL nare-
PanbHbIMK W3IMEHEHUAMM OKUCNUTENBHO-BOCCTAHOBUTENLHONO NoTeHuwana. OC-
TaBanuck, nNo-suauMomy, 6Ge3 CyLecTBEHHbIX W3MEHEHWW YCNOBUA NOABNEHWA
NUPPOTMHA HAa MECTOPOXAEHUAX W ocobBeHHOCTM POPMUPOBAHUA BeAYLUMX pyAa-
HbIX MUHEpanbHbIX acCOUMAUMUA, XOTA COCTAB NOCNEAHMX HECKONbKO YCNOXHWUN-
cA Ha thaHepo3oWCKOM 3Tane.
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TUNbI TMAPOTEPMANbHbLIX OBEPA30BAHUIA
HA AHE OKEAHA W WX 3BOnNUUA

BBEAEHUE

O6bIYHO rMAPOTEPMAnbHLIMA MPOLECCAMW Ha3bIBalOT MPOLECcChl,

CBA3aH-

Hbie C BOAHLIMM pacTeopamu (ruapoTepmamu), BO3HUKAIOWMMKU NpPU OCTbIBa-
HAM W 3aTBEPAEBaHWM Marmbl, BHEAPUBLUEHCA B 3eMHYI0 KOpYy Ha rnybuHe.
Fny6uHHOCT ruapoTepm ofecneynwBaeT OrpaHW4eHHbIA AOCTYN BOAbI M BO3-
MOHOCTb KOHUEHTPUPOBAHMA BbILLENOYEHHbIX INEMEHTOB,

B okeaHe BHeApeHWE Marmel MAET B OKEaHCKYI0 BOAY, BECb NPOLECC Npo-
XOAWT, Takum o6pa3om, B YCNOBUAX OrpoMHoro u3bbiTka soabl. Tonbko B
rny6oKux TpewmHax ¥ B MeCcTax TeKTOHMYecKoro ApobneHWA Kopbl Komu-
YecTBa BO/bl OrpaHuyeHsl M BO3MOXHO 06pasoBaHue KOHUEHTPUPOBAHHLIX
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pacTBOpOB, KOTOpble AAT XapakTepHbie rMApoTepmanbHeie o6pasoBaHuA.
Mo3aToMy AONrOE BPEMA CHMTANOCh, YTO TMAPOTEPMAanbHLIA MPOUECC Ha AHe
OKeaHa He MOMXEeT NpWBECTH K BO3HWKHOBEHWH) CKONbKO-HUOBYAb KpPynHbIX
CKOMNEHWH 3NEeMEHTOB, 4YTO rNaBHbLIM MPOUECCOM ABNAETCA pacCceAHWe 3ne-
MEHTOB, NepeLUeALIMX B BOAY NPU ropAYeM KOHTaKTe Boaa—6asaneT.

JAnA KoOHTWHeHTanbHOoro 6noKa 3eMHOM KOpbl XapakTepHel pa3HoobpasHbie
TUNBI Marm, AaWUX rugpoTepmancsHbie obpazoBaHmMA. Cpeaw nocneaHux oco-
6eHHO pa3HoobOpasHbie MECTOPOXKAEHWA CBA3aHbLl C rpaHMTamv. B okeaHe uctoy-
HUKOM rMAPOTEPManbHOrO MaTepwana Ha BCEX 3Tanax WM BO BCEX YaCcTAX OKea-
HOB ABMAIOTCA TONbKO 6asaneTel noXka okeaHoB. Bce nopoae! noxa oOKeaHos
W OKeaHCKWe OCTpoBa — Npou3BoAHble Ga3anbToBOW Marmbl, ¥ BCE TMApPOTEp-
ManbHbie NPOABNEHWA B Npeaenax pacnpocTpaHeHWA KOpbl OKeaHCKOro Tuna
CBA3aHbl TonbKo C 6azansTamu. MNoka HET HMKAKMX AOKa3aTtensCTB rugporvep-
ManbHbiX NPOLECCOB, CBA3aHHBLIX C NOPOAaMM TpeTeero cnoa (ynsTpabasutamu)
WM C NOPOAAMM MAHTHK.

MMewmecs B HacTOALLEe BpeMA MaTepyansl O FMAPOTEPMAanbHbLIX Npo-
ueccax B okeaHe u Goratedwan WHGOPMaUMA O TMAPOTEPMAanNbHbLIX W TUAPO-
TepManbHo-0Caf0NHbIX 00pasoBaHMAX OMWONWTOBBIX KOMNNEKCOB, KOTOpbIe
OTOXAECTBNAIOTCA C APEBHMMWM OKEaHCKMMMW KOpamKu, NpuBenu K KOpPeHHOW
NoMKe NPeACTaBNeHUA 0 METanNOreHU OKeaHCKOro AHa.

OcHoBHaA oBnacTe OKeaHa, B KOTOpPOi Ppa3sBMBaeTCA TMAPOTEPManbHOE
pyaoob6pa3oBaHue, — eAMHaA OKeaHCKana pudToBaAa cucTemMa. WMHTEHCUMBHOCTH
BYNnKaHuama pudTOBOW 30HbLI OKeaHa, a CnefoBaTenbHo, M FMAPOTEPManbHOM
AEATENBHOCTU NPUMEPHO HAa NOPAAOK MPEBbLILIAET UHTEHCUBHOCTL BYNKaHU3Ma
APYruX KpynHeMWMX CTPYKTYPHbIX 3nemeHToB 3emnu. Mo pacyeram I.M1. As-
Aeiko [1980] B cpeauHHbie OKeaHCKue XpebThl €XeroaHo u3nwusaetcA Gonee
1-10'%r. naB, a BHYTPUNAWTHBIA OKeaHCKWA BynKaHuam aaer 1-10°t/roa.
HasemHble BynkaHsl, no E.K. Mapxuuuny [1967], nocraenatot okono 3-10°T
nae, a BYNKaHU3M OKpPauHHbIX MOpeN, PacrioNOXeHHbIX B ThiNy OCTPOBHBIX
ayr, —0,56—1-10°7 nae B roa.

O6uwan Npov3BOAWTENLHOCTE BCEX NOABOAHBLIX BynKaHWyecKux obnactei
cocraenAet He meHee 1,3-10'°r1, yto npumepHo B 4 pasa npesocxoauT “npo-
WM3BOAMTENBHOCTL” Ha3eMHbIX BYNKaHOB OCTPOBHLIX AYr W BHYTPeHHWX yacTew
KOHTUHEHTOB, NpUYeM AOMMHMPYIOWARA POMb NPUHAANEXMT BYNKaHWTam cpe-
AvHHBIX XxpebToB. MmeHHo 3peck pasorpetaAa go 1000—1200 C 6asanbToBaA
nasa BCTpe4yaeTCA C NMPUAOHHOW BOAOW OKeaHa, T.e. 3[4eCb MOXXHO OXWAATb
LWMPOKOr0 pasBUTUA TMApOTEpPManbHbIX npoueccos. KoHTaKT BoAa—ropRYAA
6a3anbT NPoOMCX0AUT BO BCEM MOLLHOM cnoe 6asanbToB, TaK KakK BOAa NpoHu-
KaeT no TpewMHaM Ha COTHM M ThICAYM METPOB, a BbICOKaA TemnepaTypa Ga-
3anbTOBOW TONWM COXPAHAETCA HECKONbKO MWNNMOHOB NeT (TepMorpaguveHT-
Hble ONpefeneHWA BLIABNAIOT MOCTYNNeHWe Tenna U3 OKeaHCKOW Kopbl BO3pa-
ctom ao 10—15 mnH. net) .

Mo mMepe MUrpauMM rMapoTepManbHOro PYAOHOCHOrO pacTBopa C M3MeHe-
HUAMK (DU3MKO-XMMUYECKUX YCNOBMA B OKEaHCKOW KOpe WM Ha NoBepXHOCTW
AHa GOPMUPYETCA LWIMPOKWA CNeKTp rMAPOTEPMAanbHLIX U MMAPOTEPMAanbHO-
ocafoyHbix o6pasoBaHui. YcTaHaBNMBaeTCA NPOCTPaHCTBEHHaA W reHeTuye-
CKaA CBA3b IMAPOTEPManbHO-OCaAoYHbIX 06pa3oBaHuWi, 0BOraweHHBIX OKMUC-
HbIMW MWHEpanbHbIMA (POPMaMM Kenesa M MapraHua ¥ UensiM PAAOM Manbix
3NEeMEHTOB (METannoHOCHbIE 0CagKW), € CynbMAHBIMKM pyaamMu BTOPOro M
BepxHeil yacTu TpeTbero cnoA Kopbl [Fryer, Hutchinson, 1976]. 31y rexetu-
YECKW EAWHYI0 COBOKYMHOCTE FMAPOTEPMANbHBLIX W TWMAPOTEPMAanbHO-0Cafoy-
HblX 06pa3oBaHW HYXXHO pacCMaTpUMBaTh KakK EAMHYK TMAPOTEPManbHylo
cthopmaumio cnpeguHroeoro xpebra.
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FMAPOTEPMANBHLIE U TMAPOTEPMANBHO-OCAQOYHLIE OBPA30BAHUA
OKEAHCKOA KOPbI

B npeaenax pa3sBUTMA OKeEaHCKOW KOpbl B OKeaHe yaaeTcA BbIAENWUTHL
cneaylowmMe Knacckl MMAPOTEPMansHLIX WM FMAPOTEPManbHO-0CafoYHbIX o6pa-
30BaHWUNA:

1) cynedmaHble 06pa3oBaHUA B TONLLE OKEaHCKON KOpbI;

2) cynbthuaHblie MacCMBHbIE Tena Ha NOBEPXHOCTM OKEAHCKOro AHa;

3) xeneso-mapraHuessie rMApPoTEPManbHbIE KOPKK;

4) rvapoTEpPManLHO-0CaA04HbIE MeTannoHocHsle obpasosaHuA (meTanno-
HOCHbIE 0CaAKKU) MOpei U OTKPLITOrO OKeaHa.

Cynsgpudrsie 06pa3oeaHun € TONMwe OKeaHCKoU kopsl. HapAapy ¢ marmatu-
YeCKMMMU CynbthuaamMu B NOPOAaX OKEaHCKOW KOpbl LWMPOKUM pacnpocTpaHe-
HMEM NONL3YIOTCA BKPanNneHHaA W XWUNbHaA ruWApoTepmanbHaA cynbuaHan
muHepanu3aunA. Haubonee WWMPOKO PacnpoCTpaHEHHbIE PyAHbIE MUHEpans! —
cynbdmAabl Xenesa u meau (NUpUT u xanskonuput) [Bartypun, 1971; PosaHo-
ga, BarypuH, 1976; CmupHoB u ap., 1975; ®ponosa u ap., 1979; Bonatti
et al.,, 1976b; MacRae et al., 1977; Schrader, Furbish, 1980]. Apyrue mate-
puane! (Co, Ni, Pb, Zn, Mn) npaktuyecku He PUKCUPYHITCA B aTuX obpazoBa-
HWAX. B »unbHbIX BbIAENEHWAX B accouvauuy c cynbuaamv npUCYTCTBYHOT
BTOPUYHBLIE MUHEpPansl 3enNeHOCNaHUeBoMl dauyumn Merampdmama Temnepartypa
06pa30BaHMA AAHHOro TWNa MUHepanu3auuu okono 200—400°C. Mo w3oTon-
HOMY coCTaBy cepbl CynbthMaoe [MpuHeHko u ap., 1978] mMoxHO 3aKnNOYMTS,
YTO B (hOPMUPOBaHUK Cynb(UAOB NPMHUMAnNa yYacTue oKeaHcKaa soaa. Mmapo-
TepManbHbie CynbhuAbl MO CPAaBHEHWIO C CYLECTBYIOWMUMW COBMECTHO C HUMMU
marmartuyeckumu cynetuaamm pesko obeaHedbl Ni u Co. 370 KOCBeHHO yKa-
3bIBaET Ha pa3Hble YCNOBMA MOGMNM3aUMKM PYAHLIX 3NEMEHTOB NpW MarmaTu-
4YeCKOM M ruapoTepmanbHOM npoueccax.

CynbghudHbie MaccusHble Tena Ha NOBEPXHOCTU OKeaHCKo20 OHa. Mpw norpy-
JKEHUAX MOABOAHLIX annapatoB B pudToBylo 30Hy BocToyHo-TuxookeaHcko-
ro noaHATMA Ha 21°C.w. GbINM BCTpeveHbl MAacCUBHbIE CyNb(MAHLIE TENa, no
COCTaBy CYLUECTBEHHO OTNMYAOWMECA OT BKPanneHHbIX W XXunbHbiX obBpasosa-
HUA OKeaHCKOM KOpbl. I(amuoe MHAMBUAYANbLHOE TeNno, reHeTUYecKu CBH38HHOG
C rOPRYAMM rMAPOTEPMAanbHLIMKA CTPYAMM C TemnepaTypoi ao 380+30°C,
npeacraenAet coBGoi goctatouHo KpynHoe GasansHoe oBpazoBaHve pasmepom
ao 15—20 m B AvameTpe, HaA KOTOPbLIM BO3BLILLAGTCA NOCTPOAKA TUNA KOHyca
WK TEPMUTHUKA BbicoToi 1—5 m. Takue Tena cnoxeHsl NMPMTOM, cthanepuTom,
pexe XanbKoNMUpWMTOM, BIOPTUMTOM, MapKasuToM, amMopdHLIM KpeMHe3emMoMm
¥ ruapookucnamu xenesa. B HeGonblOM KONMYecTBe NPUCYTCTBYIOT CynbgaThbi
MEAW, enesa M UMHKaE, a Takxe 6apuT, runc, APO3UT, HOHTPOHMT U MYCKOBMUT
[Francheteau et al., 1979; Hekinian et al.,, 1980; Rise Project Group, 1980].
FmuapotepmansHbie ofpasoBaHuA oBoraweHbl CBUHUOM, Kaamuem, cepebpom,
30M10TOM W nnatuHoW. KobBansT ¥ mapraHey nNpakTW4YeECKW He HaKannvealwTCA,
a BLIHOCATCA 3a npegensi obnacteit copMUpOBaHWA rMAPOTEPMAnbHbLIX Ten.

M3yueHwe W30TONHOro cocTasa cepbl CynbUAOB paccmarpuBaembix Ten
nokasano, BO-IEPBbLIX, YTO UCTOYHMKOM MO KpahHed mepe 4actu cepbl Gbina
OKeaHCKaR Boja W, BO-BTOPbIX, YTO Npu OpMUpOBaHUN TRepabiX a3 oTeyT-
CTBOBaNo ¢pakuvMoHUpPOBaHWE W3OTONOB MEXAY PasnUuHbIMU cynbUaHbIMK
thazamm (pasHuua Mmexay M30TOMHBIM COCTABOM Cepbl NUpUTa WM ccaneputa
HWYTOXHO mana — mexee 0,3°/,,). Mocneavee ABNAETCA pe3ynLTaTomM Pe3Koro
"c6poca’ cynutMAOB BO (HPOHTANbHOW 30HE MEXAY CUNbLHO Pa3nMYaloUMMUCA
no G¢U3MKO-XMMUYECKUM Mapamerpam ruMapoTepmanbHbiMU pacTBoOpamMi W
OKEaHCKMMKW BOAAMM.

Takue MaccuMBHbie CynbuAHbe pyaAbl MOryT GbiTb OAHMM W3 TUNUYHBIX
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pYAHbIX TMAPOTEPManbHbIX 0BpasoBaHMi OKeaHCKOro AHa, OPMMPYIOLUMXCA
B MecTe BCTpeYyd NOAHVMMAKWMXCA W3 OKEaHCKOW KOpbl rMApPOTEPMAanbHbIX
pacTBOpPOB W OKeaHCKWX Boa. He wcknwoueHo, 4to nogobHbie ob6pasosaHuA
MOryT MPUCYTCTBOBaTb M B MOBEPXHOCTHbLIX CAOAX OKEaHCKOW KOPpbI, ecnu
reoXMmMu4eckKunin bapbep HaxoAMTCA HUXKE YPOBHA AHa.

Menezo-mapzaHyeasie 2u0poTEPMansHble KOPKU WWPOKO PacnpocTpaHeHbl
B pucToBOM 30He okeaHa. OHM nokpeiBalOT Ga3ankTel, OCaAOYHbLIE MOPOAbI W
ocaaku. MpPOCTPAHCTBEHHO TaKWe KOPKM NPUYpOYeHbl K BLIXOAAM W3 OKeaH-
CKOM KOPbl HU3KOAEBUTHBIX HW3KOTEeMMepaTypHeix (He Gonee 20°C) ruapo-
TepManbHbIX PacTBOPOB. BbigeneHs! ABe rpynnel rMAPOTEpPMAanbHbIX JKeneso-
MapraHueBbiXx Kopok: 1) AOCTaToMHO TOHKHME (MWNNUMETPbI), NOKpPLIBaKOLWMe
6asanbTel yHaamenTa; 2) Gonee MouiHble (HECKONbKO CaHTUMETPOB) KOPKM,
B KOTOpPLIX B accouvauMM ¢ OKMCnamv 1M rMApooKMCNamy >xenesa W mapraHua
NPUCYTCTBYIOT JKENE30COAEPKALUME CUNUKaTbl  (HOHTPOHWT). OTnuuMTens-
HaA o0COBGEHHOCTb reonorvYecKoro rMoNOXeHWA BbiAeneHHbIX o6pasoBaHui
3aKMIO43ETCA B TOM, YTO MNepBble 3anerawT HenocpeacTBEeHHO Ha GasanbTax,
a nod BTOPbIMW, KaK NpaBuno, NPUCYTCTBYIOT OCaAKW HeGOoNbLLIOH MOLWHOCTH.

MppoTepmManbHbie KOPKW NepBOW rpynnbl, BCTPEYEHHbIE B Npeaenax pud-
ToBbIX XpebToB, XapaKTepu3yloWMXCA MankiMiU CKOPOCTAMM CrpeavHra (xpe6-
Tbl ATnaHTMYeCKOro M MHAMWCKOro OKeaHOB), CNOXeHbl NMPeMMYLLECTBEeHHO
okucnamu mapraHua [Scott et al, 1974; Rona, 1976; Cann et al.,, 1977;
Hoffert et al.,, 1978; Temple et al.,, 1979] u UMeT UCKNIOYUTENBHO HU3KOE
COAepXaHWe maneiX anemeHToB. B oTnAnuve oT HUX Kopku BocTtouHo-TuxookeaH-
CKOro NOAHATUA XapaKTepU3YIOTCA 3HaYMTENbHOW BapuabenbHOCTLIO BENWYM-
Hbl Fe/Mn v coAepaHWA ManbiX 3NeMEeHTOB, MOCTaBnAEMbIX rFMApOTepMank-
HbIMW pacTBopami (B HEKOTOPbLIX KOpPKax, Mo HalWMM AaHHbLIM, OTHOLUEHWEe
Fe/Mn npeBbiwaer 2). B HEKOTOPbLIX KOPKax KONWYecTBO UMHKa, 6apuA, cypb-
Mbl U APYTUX 3NEMEHTOB 3HAYMTENbBHO NPEBOCXOAWMT MX KOHUEHTPauuu Aaxe
B NenarnyecKmMx »ene3o-MapraHueBbiX KOHKpeuuax.

Ba)HO OTMETWTL, 4TO B MMAPOTEPMAnbHbLIX KOPKaX NO CPaBHeHUIO C 06bIYHbI-
MW MenarMyeCKMMM KOHKPELUMAMW 3HAYMTEeNbHO MOBLILEHO COAEpPXKaHue cepbi
[Keays, Scott, 1976].

Kopku BTOpOi rpynnel oBHapyxeHsl B ofnactu ananarocckoro pudra.
FvapoTepmMankHbie NOCTPOWKKM NPUYpoYeHbl K 0BNacTAM AOCTAaTOMHO MHTEH-
CUBHbIX TEKTOHWYECKWMX HapYLUEHVWA OKeaHWYeCKOW KOpbl, MMEKLeld BO3pacT
0,5—-0,9 mnH. net [Corliss et al., 1978; Williams et al., 1979; Hoffert et al.,
1981]. OHM npeacTaBnAIOT coBOW OAMHOYHBIE XONMbI BbiCOTOM Ao 15—20 m
W avameTpom Ao 50 M 1 pacnonaraloTcA B BMAE LENOYEK, BbITAHYTLIX BAONb
ocu pudTa. B nnaHe 3Tk nocTpoWku nubo Kpyrnsie, NnMBo BLITAHYThLIE BAONL
npocTupaHuA uenovek. WHorga, cnueanck, oHu dopmupyloT Banbkl Ao 100—
200 m aAnuHOW. JTW rMApPOTEPMAanbHbLIE TeNa NOKPbITbI MapraHUeBOW KOPKOW,
COCTOALUEN UENMKOM M3 XOPOLIO OKPWUCTanNM3oBaHHbIX TOAOPOKWUTE U BupHec-
cUTa W NepeKpbIBalowen Cnol XOopowo OKpWCTannui3oBaHHoro, obeaHeHHoro
aniMWHWEM HOHTPOHWTA 3eNeHOT0 WNK APKO-KenToro ueeta. MonarawT, uYTO
npy MWTpauMM HW3KOTEMMNepaTypHOro TMAPOTEPMansHOro pacTBopa 4epes
y»e CthopMWPOBaHHbIA OCAA0OK NO 30HaM APOGNEHUA MPOWUCXOAWT pa3feneHue
»enesa ¥ mapradua. B cnabo BoccTaHOBMTENLHBLIX YCNOBUMAX B TONLWE OCaAKoB
o6pa3yeTcA HOHTPOHUT. B OKUCNUTENBHBIX YCNOBUMAX 06NacT CMELEHMA rmapo-
TEPManbHbIX pacTBOpPOB C NPUAOHHBIMW BOAAMW OCAXKAEHWE HOHTPOHWUTA
HE MPOUCXOAWT, U HA NOBEPXHOCTU AHA HAKANNMWBAKTCA OKWUCNbLI U TMAPOOKMUC-
Nbl XKenesa U mapraHua. Yacto pasneneHve )Kenesa U MapraHua npuv nocnepoea-
TENbHOM BbiNafeHUM U3 FMAPOTEPMAnbLHOro PacTBopa HOHTPOHUTA W Keneso-
mapraHuesbix obpazoBaHWiA ObIBaeT HacTONLKO NOMHBLIM, YTO BEPXHWE KOPKW
CnaralwTCA YACTO MapraHuesbiMyU MUHEpanamm,
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Mo-emaumomy, 3T ruapoTepmansHble obpasoBaHuA moryT o6pa3oBbiBaTh-
CA TONbKO B FYMWAHBLIX 30HaxX OKeaHa, B KOTOpbix GasanbToBbIM (yHAIMEHT
nepeKpbLIBaeTCA OCaf0YHbIM YeXNOM paHblue, YeM OH BLIXOAUT W3 TEKTOHMUYe-
CKM aKTMBHOW 4acTW cnpeauHroBoro xpe6ta. B npoTMBHOM cnyuae oCafouHbIN
yexon npeacTtaBnAeT cobol 3KpaH ANA UWPKYNAUMOHHOW rUAPOTepPManbHON
CHUCTEMBI.

ludporepmansHo-0cadoyHbIe METannoHocHsIe 06pa30eaHUA OTKPLITO20 OKe-
aHa. Kpome pyAHbIX Ten rMApOTEPMAanbLHOro MPOMCXOXAEHWA, B Henocpea-
CTBeHHOW GNM30CTK OT OCEeBbIX 30H CNPENUHrOBbiIX XpebToB BCTpeYeHbl OCAAKM,
pe3Ko OTNMYAIOLWMECA MO COCTaBY OT ‘"HOPManbHLIX' NenaruyecKmx 0CagoyHbIX
obpasosanuit. OcHOBHaA oTAWuYMTENBHAaA WX 0co6GeHHOCTb — 06OrawWeHHOCTb
YKENEe3oM, MapraHuem ¥ pAAOM ManbiX 3NeMEHTOB U 06AHEHHOCTL aNKOMUHUEM.
B nuTepaType OHU NONYYMNM Ha3BaHWe METANNOHOCHLIX ocaakoB. Metanno-
HOCHbIE OCaflKM NpUYpoYeHbl K aKTUBHbIM XpeBTam, obBnacTAm cnpeauHra m
K 06nacTAM BbICOKWX 3Ha4YeHWW TENNoBOro NOTOKa. 3TO ABNAETCA KOCBEHHbIM
yKa3aHueMm Ha TO, YTO aHOManbHOCTL COCTaBa METaNNOHOCHLIX OCaAKOB CBA3aHa
C AONONHWUTENBHLIM NPUBHOCOM LIENOr0 PAA3 XMMWUYECKWUX 3NEMEHTOB U3 OKeaH-
CKOW KOpbl rMApOTEPManbHBIMW PacTBOpPaMu.

Yvactue 3HporeHHoro matepvana B (opMMpOBaHMM METannOHOCHLIX OCaa-
KOB NOATBEPXAAETCA U AaHHbLIMA MO WM3O0TOMHOMY COCTaBYy HEKOTOPLIX 3ne-
meHToB. Mo npoBeaeHHbIM pacyetam 97% CTPOHUMA METanNOHOCHbLIX OCaAKOB
W3BMEYeHO M3 MOPCKOW BOAbl, OCTanbHble 3% WMMEIOT, No-BUAMMOMY, MaHTUA-
Hoe npoucxoxaeHue [Dasch et al., 1971]. Marepuans! No U30TONHOMY COCTaBY
cepsl B METannoOHOCHLIX OC3afKax B LENOM NOKasanu, YTO MonyyeHHbIe 3Ha-
yenua 6S3% 6nu3km K u3oTonHOMY cocTaBy cynbhata Mopckoi soast [Dy-
mond et al., 1973]. OaHako B HekoTopbix o6pa3uax ob6Hapy»eHo “‘o6nerve-
HWe' M30TOMHOrO COCTaBa Cepbl, KOTOPOE, BO3MOXKHO, YKa3biBaeT Ha HEKOTOpoe
AononHkTeneHOE NOCTynneHWe 3neémeHTa M3 3HAONeHHOro WUCTOYHMKA. CXOAHO
COOTHOLUEHWE M3OTONOB CBMHUA B METAannoHOCHBIX ocaakax u 6asanbtax cpe-
AvHHBIX Xpe6Toe [Bender et al, 1971; Dasch et al, 1971; Dymond et al.,
1973]. BonblWMHCTBO ONMpeAeneHuii M30TOMHOro COCTaBa ypaHa B mMeTannoHoc-
Hbix ocagkax [/ucuusid w ap., 1976; Veeh, Bostrom, 1971; Bender et al.,
1971; Bostrom, 1973) yka3biBaeT Ha ero WMAEHTUYHOCTb COCTaBy ypaHa B
OKeaHCKOW BoAe; OAHaKo o6GHapy>keHHble OTAENnbHLIA aHoManuu uccneaosarte-
NW CBA3LIBAOT C BAWAHMEM rMApOTepMansHbix pacteopoB .[Rydell, Bonatti,
1973; Rydell et al., 1974; Piper et al., 1975]. Bce 3T maTepvans! AOCTaTO4HO
ybBeautensHel AnA TOro, 4Tobbl AOKa3aTh, YTO METaNNOHOCHbIE ocaaku o6pasy-
IOTCA NpY y4acTWv marepuana, NOCTaBNAEMOr0 W3 OKEaHCKOW KOpbI MMApO-
TepManbHbiMW PacTBOPamMM. ]

[nA 0BHAapyeHUA 3TUX aHOMAnbHLIX MO COCTaBy OCafO4HbIX 06pa3oBaHWi
NPUMEHAIOTCA PasHble WHAWKATOPbI, KOTOPbIE MOKa3bIBAKT U3BLITOK PYAHbIX
KOMMOHEHTOB OTHOCMTERBHO KOHUEHTpauMu B ‘“‘HopManbHbIX" nenarvyecKux
unax. B 4acTHOCTM, ANA BbIAENEHUA METAMMOHOCHLIX OCaAKOB B HKHOW 4acTu
ATnaHTUYECKOro OKeaHa wcnonssosaH moayns Fe/ (Al+Fe+Mn), BenuuuHbl
koToporo Bbiwe 0,5 HUKOrAa He BCTPEHAlTCA BAaNW OT OCH CNpeaWHroBoro
xpe61a [Bostrom, 1973]. MoaobHbii XapaKTep M3MEHEHWH BENWYMH NOKa3biBa-
joT Takxe moaynu Mn/ (Al+Fe+Mn) n Fe/Ti un o6patHein — Al/ (Al+Fe+Mn).

H.M. Crpaxoe [1976] npeanoxwmn ucnons3oBaTe ANA BbIAENEHWA MeTan-
NoHOCHBLIX ocaakoB moayns (Fe+Mn)/Ti, noka3sas, yTo npu ‘‘HopmansHom"
0CafoYHOM MPOLECCe BENMYWHA 3TOro MOAYNA HUrAe He npessiwaet 25, a npu
BenvuMHax MoAYNA, Npesbiwaowei 25, CyuecTByeT A0NONHUTENbHbIA NPUBHOC
PYAHBIX KOMNOHEHTOB MMApPOTEPManbHbLIMW pacTeopamu. }

RETanhHOB uccnefoBaHve CoctaBa MeTannoHOCHBIX OCaAKoB Hro-BOCTOYHOM

gactw TUXOro oKeaHa WM UEHTpanstHOW vactw MHAMACKOro nokKasano, 4To OHW
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npeacTagnAlT coboi ""HopManbHbIe'' NEnaruyecKWe unbl, B KOTOPbLIX B TOM
MNM MHOM KOMNWYECTBE NPUCYTCTBYET AONONHUTENLHOE PYAHOE BEWEeCTBO,
npeAcTaBneHHoe rnasHbiM 06pPa3oM TMAPOOKUCNAMMW HKene3a W, BO3MOXHO,
mapraHua [fucuusi u ap., 1976; BoraaHos v ap., 1979a; Muraucos m ap.,
1979]. Moatomy ANA BbIABNEHWA METAaNNOHOCHbLIX OCAAKOB MOXET bBbiTh MC-
nonL30BaHO MNOBbLILIEHHOE COAEPXAHWe 3TUX PYAHbIX 3nemeHToB. Hamu rpa-
HULA PacnpoCTpPaHeHWA METANNOHOCHbLIX OCAAKOB B KOro-BOCTOMHOW 4acTu
Tuxoro oKeaHa NPOBOAUNKMCE NO COAEPXAHWUIO Xene3a, npesBsiwawuwemy 10%
B8 abuoreHHon uYacTk (B nepecyete Ha GeckapBGoHaTHO-GeCKpeMHMCTOE Beule-
cTBO), T.e. no 3aseaomo Gonee BLICOKOMY €ro COAEPXAEHUI0 NO CPaBHEeHUIO C
“"HopManbHbIMK'' nenarvyeckumin unamu [Mucuusid 1 ap., 1976]. 3Tu meToas!
BOCTaTOYHO YCNOBHbI. JHAOreHHOE PyAHOe BEeLWEecTBO MOXET NpUCYTCTBOBaTh
B HE3HayuTenbHbIX KONWYECTBAx M 3a NpPeAenamMui KOHTYpPOB pacnpocTpaHeHuA
METanNoHOCHbIX OCAAKOB, YCTAaHOBMEHHBLIX MO MEpPeYydCneHHbIM BbilUe reoxu-
MUYECKUM NokazatenAMm. OQHaKo YBEepeHHO MOXKHO YTBEPXKAATh, 4TO B npege-
max BCeX 3TUX KOHTYPOB ocaakwu 3asegomo oboraweds! (4acTo oueHb 3Ha-
‘YUTeNbHO) PYAHBLIMM KOMMOHEHTaMM, NMOCTaBNAEMbIMU M3 AOMONHUTENbHBIX
OTHOCUTENBHO ""HOpManbHbLIX'' NenarMyecKMx WMNOB MCTOYHUKOB.

B 10ro-BOoCTOMHOM yacTM Tuxoro oKeaHa 6binu MpoBeAeHbl ABa peiica HUC
“OmuTpuic Mengenees’’, cneunansHO NOCBALWBHHLIE U3YYEHUID METanNoHOCHbIX
ocagkos [lMeonoro-reomsnyeckue uccnegosavua . .., 1976; MetannoHocHbie
ocagku ..., 1979]. HabniopaetcA TecHaAm npWypoO4EHHOCTL OcaakoB, obora-
WeHHbLIX PYAHbLIMWA 3NEMEHTaMKM, K OCeBOI 30He cpeauHHoro xpebrta, kK obna-
CTH HaPaLWMBaHUA OKEaHCKOW KOopbl.

O6wan nnowaab, 3aHAMaeMaA B Oro-BOCTOYHOM 4acTu Tuxoro oKeaHa
METannoHOCHbLIMK ocaakamu (B npepenax KoHTypa 10% Fe Ha Geckap6oHaTHO-
GeckpemHUCTOe BewecTso), coctasnAetT 10 mnH. km? [MucuusiH u ap., 1976;
BoraaHos n ap., 19796] .

A.MN. Nucuusiv 1 apyrue uccnegosatenn [1976] ycraHoBunm, 4TO LWIMpPWHa
obnacTu pacnpocTpaHeHWA MeTanNoOHOCHLIX OCAAKOB, MPOTArMBAIOLWEACA Mo
HanpaeneHuio NPOCTUPaHUA cpeauHHoro xpebTta, HaXOAUTCA B NPAMOW 3aBMUCK-
MOCTH OT CKOPOCTH HapawmBaHWA OKeaHCKOM Kopel (cnpeavHra) .

Bce mevannoHocHble OCagKW COCTOAT M3 ABYX OCHOBHLIX KOMMNOHEHTOB:
06bIYHOrO NenaryYeckoro OcCafoYHOro MaTepuana M "pyaHoro’’ BewlecTsa.
MepBbiA M3 HUX HA OKEAHCKOM [AHe HaKanNWBaeTCA B COOTBETCTBUMU C UMPKYM-
KOHTUHEHTaNbLHOW, WWUPOTHOW W BEPTUKANLHOW 30HAaNLHOCTAMM, a nocTynne-
HWe “pyaHoro” sewlecTea, KaK npasuno, CBA3aHO C MarMaTUYyeCKn aKTUBHBLIMMU
30HaMK OKeaHa (TeKTOHWYECKaR 30HanbHOCTh) .

naBHbIA pPyAHbLIA KOMNOHEHT abuoreHHOW 4acTu ocajKa NpeAcTaBneH Kon-
NOMOPHLIMA CrycTKamu M CNWMWAMWCA KPEMHWUCTO-XKENe3aucTbiMM arpera-
Tamu. XKeneszocogepallMMm MWHEpanom 3TUX arperatoB ABAAETCA FETUT C
pasmepamu 3nemeHTapHbix vactuy 140—300A [Barwu w ap., 1975]. NpucyT-
CTBME B METANNOHOCHLIX OCaAKax BMECTe C reTUTOM HOHTPOHUTE, KOTOPLIMA
He XapaKTepeH ANA HOPManbHbIX MENarMyeCKUX WMNOB, MOXET YKasbiBaTb Ha
MX FeHETUYECKYI0 CBA3b,

BTopoiA OCHOBHOI 3nemeHT PYAHOro BewecTBa MEeTannoHOCHLIX 0CaAKOB —
mapravey. o aaHHbIM thazoBOro xummnyeckKoro aHanusa, 6onee 90% ero npw-
XOAWTCA Ha AONK OKWUCHBLIX M MMMAPOOKUCHLIX (pacTBopumbix) GOpM W O4YeHb
He3HaYMTeNnbHaA 4acTb MapraHua npucyTCTBYET B OCaAKax B "'CMNMKaTHOR'
tdopme. B ocaakax penpeccun Bayap csobopHan cdopma mapraHua uaeHTudm-
uupoeaHa Kak 6 MnO, 1 Togopokut [Dymond et al., 1973].

B woro-8ocroyHoi 4actm TUXOro oKeaHa BbIAENEHO HECKONbLKO NUTONOru-
YECKUX TWMNOB METANNOHOCHbIX OCAAKOB, KaXAbld W3 KOTOPbIX XapaKTepeH
ANA onpeAeneHHbIX CTPYKTYPHbIX 30H oKeaHa: a) kapBoHatHbie, 6) Geckapbo-
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Puc. 1. Mopens $OpPpMMpOBAEHWA METANNOHOCHBIX OCaakoB BocTouHO-THXOOKEaHCKOro
nopxaTHA (no 10.A. Borpawosy [1981])

| —WKpKUHA 30HBI PACNPOCTPEHEHWA METANNOHOCHBIX OCBAKOB BAONL cknoWa (no
A.TL. Nucuusiny u ap. [1976]) ; Il —nonoxenue KpuTHUYECKOR rNy6uHbl KapBoHaTOHaKONNE-
HWA OTHOCWTENBLHO OCH Xxpe6Ta B 30He PacNpPOCTPaHEHUA MeTANNOHOCHBIX Ocaakos (paccuw-
Tavo no O.F. Copoxtuny [1974]); 7 — xapBoHETHBIE MeTanNOHOCHbIE OCAAKK; 2 — Kap-
6oHaTHBIE nNenarwyeckue ocagku; 3 — GeckapbOHaTHbIe MeTANNOHOCHLIE Oocagku; 4 —
GeckapBoHaTHbIE NENarvyecKue 0caaKu

HaTHbie, B) rpy6oo6nomoyHbie 3aacOreHHbIE OTNOMEHUA C METANNIOHOCHBLIM
UemMeHToOM, ) TypbuauTel. M3 3TOro nepewvcneHnA suaHo, 4YTo oboraueHwe
PYAHBIM KOMMNOHEHTOM MOXeET MPOWCXOAUTL B pasHbIX (auuanbHbiX TUNax
OKeaHCKUX ocagkoB. COOTHOWEHWE OCHOBHBIX ABYX NWUTONOMMYECKUX TMno8
METANNOHOCHLIX 0caakoB (Kapb6oHaTHbIX ¢ 6ecKap60HarHux paaHocy cTen)
onpeaenAeTCA NONOXeHuem KpUTUYeCKOW rny6uHb! Kal"wﬂmoﬂa“onneuuﬂ

Bbiwe oTme4anock; 4T0 OT CKOPOCTW [acluvpeHnA xpebTa 3aBMCMT LuMpWHa
30HbI PacnpoCTpaHeHWA METanNOHOCHLIX 0CAAKOB, MOXHO OnpeaenvTh TaKkxe,
NDY Kakux reoAMHamMW4ecKuWX YCNnoBUAX CpeAvHHoro xpebTa M Ha KaKom pac-
CTORHWM OT ero ocu KapboHaTHble MEeTannoHOCHbIE OCafilK¥ CMEHAKTCA bec-
_KapboHaTHbiMK pasHocTAMK. [InA 3Tux uenei bW MCNONL30BaHbLI MOAENbHEIE
pacyeTsl M3MEHeHWA rny6GuHbI OKeaHa No Mepe ABVMXEHWA NUTOCKEPHLIX NAUT
OT OCEeBOI 30HLI cnpeauHrosoro xpebrta [CopoxTun, 1974] :

Ah =011 vx/VI,

rae Ah —nepexoa YpoBHeW MNOBEPXHOCTHOro penbeda CpeaMHHO-OKeaHWye-
ckoro xpebra mexay ero rpebHem M nioboi Touykoin cknoHa (B KM), x — pac-
ctoAnue oT rpebHA xpe6Ta no Hopmanu K ocu (B kM), V/ — cKopocTb cMmelLe-
HMA nuTOoCthe pHOM NAUTLI OT pdToBOA AoNUHLI (B cm/roa) .

Oceean 30Ha BocTo4HO-TUXOOKEaHCKOro NOAHATUA NOYTM Ha BCEM MPOTAXKE-
HWM OKOHTYypeHa usobartoit 3000 m [XKuearo, 1979]. Cpeannan rny6uHa rpe6HA
moxeT Gorrb ouexena B 2700 m. Kputuueckan rny6uHa coBpemeHHoro Kap6o-
HaToHakonneHuA B8 o6nacTM pacnpoCTPaHEHWA MCCNEeAOBaHHbIX METanoHoC-
HbIX OCagKoB (l0)Han apvaHanA 3oHa Tuxoro oxkeaHa) paeHa B cpeaHem 4200 m
[Mucuuein u ap., 1976]. CneagoBartensHo, Ham Heo6XOAMMO ONpeAenwTb, Ha
KAaKOM PacCTOAHWM OT OCEBOM 30HbI Xpe6Ta Npu pasHbIX 3HAYEHWAX CKOPOCTH
CnpeauHra noBepXHOCTk NUTOCHEpPHOM NAWUTBI AocTurHet ray6uHbl 4200 m
(Ah = 1,5 Km) . PeaynsTaTbl pacyeToB HaHeceHs! Ha rpacmk (puc. 1), u3 Koto-
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Tabnuya 1

CpeaHnii XMMHYECKHA COCTAB METANNOHOCHBIX OCAAKOB 10r0-BOCTOMHON YacTH
W KpacHsiX rnyBoKoBOAHBIX FAWH I0KHOW KoTRoBUHLI TUXOro oKeana

MertannoHocHsie[KpacHsie rny6o- MerannoHocHeie| KpacHeie rny6o-
ocanku (8 KOBOAHBLIE TNWHb ocagkun (B nepe-| KOBOAHLIE MNUHBI
OnemenT [cyete Ha BGeckap{l0xHol# KoTnoBK4| InemenT | cyete Ha Gecka I0xHol KoTnoBM-
GoHaTHOe Bewe- [Hel** GoHaTHoe Bewe-| HbI*™*
creo) * cTeo) *
ir I
Si 16,19(111) 2117 Sb 12(96) 25
Ti 0,1(96) 053 u 3,8(46) 13
Al 3,32(259) 81 Th 4,7(87) 12
Fe 16,86(259) 6 Zr 456(135) 174
Mn 5,07(259) 15 Hf 6,3(94) 5
v 428(135) 126 Ga 8(s6) 18
Cr 29(46) 40 Sc 26(85) 27
Ni 826(230) 412 La 156(96) 4586
Co 218(230) 185 Ce 155(96) 1452
Cu 1041(230) 307 Sm 29(87) 145
Pb 155(96) 66 Eu 7,7(95) 4
Zn 411(230) 238 Ba 9570 (96) 1400
Sn 1(27) 36 Li 32(135) 45
Mo 756(27) 56 Rb 33(135) 64
F 1282 650
B 210(46) 184

* [auxpie MaBopaTtopun M3anKo-reonornueckux uccneposaHnin OUAH (8- n 14-4 peii-
Chl HHC “nn!nrpuﬁ Menaeneea’) , @ TaKKe AaHHbIE MHOCTPaHHBLIX aaTopos  [Bdstrom et
al., 1969; Piper, 1973; Dymond, Veeh, 1975; Sayles et al., 1975; Cronan, 1976]. B cko6-
Kax — KONWYECTBO ONpefeneHni,

** Aavrvie TNabopaTtopuu gmsnko-reonormueckux uccnepgosasuin MOAH. Cpeaxue 3Have-
HUA aAnA 59 onpepenexuia,

POro MOXHO BMAETS, YTO HA COBPEMEHHOM 3Tane NpU HUIKMX CKOPOCTAX
cnpeavHra B npeaenax cpeAuHHoro xpebra s 30+Hax, rae npovwcxoaut KapGoHarto-
HaKOMNMeHWe, MOTYT HaKannNMBaTbCA TONbKO KapBOHATHLIE METAnNOHOCHbLIE
ocaAKu. Baonb BbICOKOCKOPOCTHbIX CMPeAWHroBbiX XpebToB y WX MOAHGXWUA
moryT o6pa3oBbiBaTLCA TaKke beckapboHaTHbIE pasHOCTH.

PaznuMyMA B COCTaBe METAaNNOHOCHLIX OCAAKOB M ""HOPMAanbHbIX' nenaru-
4yecKux unoe ocobeHHo y6eawTenbHO NpW CONOCTABNEHWM WX XUMWNYECKOro
coctasa (tabn. 1). Kak kapBoHaTHbie pasHOCTM METANNOHOCHLIX OCaAKoB
npW COMOCTaBNEHUW C NenarvyecKumMn KapbGoHaTHbLIMM OCaAKamW, Tak W Gec-
KapbBoHaTHbIe MeTannoHocHble 06pasoBaHMA B CPaBHEHMM C KpacHbiMM rny6o-
KOBOAHLIMA rAuMHamu oborauleHs! cneaywowumu anemedtamu: Fe, Nin, Cu,
Co, Zn, PI, V, Sb, Cd, U, Zr, TR u oB6eaHeHsl Al, Ti ¥ HEKOTOpPLIMKU APYrHMKH
3NEMEHTAMM-TMAPONU3ATaMM.

CyuwlecTsyioT, No-BMAWMOMY, TPW OCHOBHLIX CNOCOBGa KOHUEHTPUPOBaHWUA
XUMHWYECKUX 3NEMEHTOB B METanNoHOCHLIX ocaakax: 1) Hakonnewwe ux npu
"HopmansHOM' nenarvueckom npouecce, dopmupyiowee ‘nenarvyeckuin’’
thoH (vacTb ocaaka, He CBA3aHHaA C 3HAOMEHHLIM BewecTBoM) ; 2) cobcTeeHHo
3HAONEHHaR NOCTaBKa 3MIEMEHTOB C BLIHOCOM MX M3 rNyBUHHLIX CNOEB MK U3
obnacTteit ropavero KoHtakta 6azansT—BOAa FMAPOTEPMAnbHbLIMA PacTBOpPamMi;
3) AononHUTenbHbIR NEPEBOA 3NEMEHTOB W3 NPUAOHHOW BOAbI B OCAAKW aKTUB-
HbIMKM coOCaguMTenAMM W copbeHTamMn (OKWCAMM M TMAPOOKUCAMM Xenesa u
mapraHua) , o6pasylowmumMmMcA B NPUAOHHLIX BOAAX 38 CYET 3HAOMEHHOro BbIHO-
Ca enesa ¥ Maprasua.
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MoAaynbHbie pacyeTbl MOKa3biBalwT, 4TO B ""IKCranAUMOHHOW' KOMMNOHEHTe
METANNOHOCHBLIX OCAAKOB Takue 3nemeHTbl, Kak Fe, Mn, Pb, Zn, Bo3amoxHo
Mo, UMeIoT 3HAOMeHHbIM MCTOYHUK. B TO e BpemA Takue anemeHTbl, Kak Cu,
Co, Ni, Zr, TR, pononHUTENLHO NOCTABNAKTCA B OCAaAKW B Pe3ynbTaTe CooCax-
AEHWUA U copbunK rMAPOOKUCAMU XKEnesa U Mapraiua U3 NpUAOHHONW OKeaHCKOoWN
BOAbI, T.6. HEAHAOIreHHbIM NYTEM.

YcraHoBneHHbIE 3aKOHOMEPHOCTW pacnpefeneHWA U COoCTaBa METannoHoc-
HbIX OCaAKOB Hro-BOCTOMHOW 4acTW TWUXOro OKeaHa, 3aBMCALLME OT reoamHa-
muyeckoin ofctaHoBkKM cnpeauHrosoro xpe6rta (B YacTHOCTM, CKOpOCTW Chpe-
AWHra) , NONHOCTHLID COXPAaHAKTCA M B APYrMX OKeaHax. JTO, B 4aCTHOCTH,
NOATBEPAMNOCE NPW AeTanbHbiX WCCNEAOBAHMAX, BbINONHEHHbIX B WHAWMACKOM
oKeaHe B 25-m peiice HuC "[muTpuin MeHaenees’’.

e
F’MAPOTEPMANbLHO-OCAAOYHBLIE METANMNOHOCHBLIE OEPA30BAHUA
KPACHOIO MOPA (OTHNEHEHHLIA OT OKEAHA BOAOEM)

B pudToBo aonuHe KpacHoro MOpA FTMAPOTEPManbHbIE PYAHbIE KOMMO-
HEHTbl HaKannNUBaWTCA B 3aMKHYTbIX BNagMHax B BWAE MACCUMBHbLIX PYAHbLIX
TEN WM oﬁoramamr OTAENbHbLIE MPOCNOWM B HOPManNbHbIX KPaCHOMOPCKUX
ocagkax. Ocaaku pyaoHOCHbIX BnaawH KpacHoro Mopa AOCTaTOYHO XOPOLWO
nccneposadsl [ByTty3oBa v ap., 1980; Hot brines ..., 1969; Backer, Richter,
1976; Hackett, Bischoff, 1973; Bignell, 1978; Bignell et al., 1976; Cronan,
1980]. Wx wu3yyanu B HECKONbKWMX 3KcnegvuuuAx WHCTUTYTa oKeaHonoruu
AH CCCP, B Tom wicne B KpynHoW 3kcneavuuu “TMukap’, npoBeaeHHON Ha
Tpex KopabnAx Muctutyta B 1979 r. B HacToAwee BpemA uisecTtHo 18 pyao-
HoCHBIX BnaguH: CyakuH (BocToyHaA kotnoeuHa), CyakuH (3anagHam KoTno-
BuHa) , Cynan, 3pb6a, Warapa, Ansbatpoc, Yein A, Yeitn B, Yenn C, [uckase-
pu, BansaueuA, Banpo, Atnantuc-ll, Tetuc, Hepeyc, Buma, Muncym, Kebpur.
BonbwmnHCTBO M3 HMX (338 McKnoveHuem BnaavH Tetuc, Buma u Tuncym)
3anoNHeHb! XNIOPUAHO-HATPUEBLIMKA pacconamM c xnopHocTtelo ot 73,5°,, BO
snaguHe BaHgo po 156,5°/,, Bo BnaguHe AtnaHtuc-ll (xnopHocTe Hopmans-
Hoi Boabl B KpacHom mope —22,5°%,,) v mowHocTelo oT 8 M Bo BnaanHe
Warapa ao 300 M BO BnaavHe Cypnan. TemnepaTypa pacconoB HaxoAWTcA B
npeaenax ot 23,3°C eo snagune Ke6put ao 62,3°C Bo enaguve Artnaxtmc-ll
[MoxuH 1 ap., 1980; Backer, Schoell, 1972] .

MeTannoHoCHbIe OCaAKu I(pacuoro MOpA XapakTepu3yiloTcA Bonblunm pasHo-
ofpasuem XMMWUYECKOro W MWHepanbHOro cocrasa. B HekoTopbix BnagvwHax
OHW CXOfHbI MO COCTaBY C METANNOHOCHLIMW OCAAKAMW IOr0-BOCTOYHOW 4acTu
Tuxoro oKeaHa, B HEKOTOPbIX CYLIECTBEHHO OTnMyaTcA. B Tabn. 2 npuBeaeHs!
coAepXaHWA aniOMWHMA W BENWYMHLI OTHOLLEHWA 3NEeMEeHT/antoMUHWIA ANA
0CaAKoOB pAAa BnaguwH KpacHoro MOpPA, MeTannoHOCHbBIX OCaAKoB KIro-BOC-
TOMHOM YacT TuXOro oKeaHa W HOHOBLIX OCagKOB AnA oBovx peruoHoB. 3To
NO3BONAET CONOCTaBUTL BKAAA PYAHbLIX U HEPYAHbLIX HOCUTENEA B HaKonneHue
pasHbIX anemeHToB. [lAA wenesa ¥ UMHKA BO BCEX BnaavHax, Kpome AtnaH-
Tuc-l1, BenuuuHbl GAU3KKM K TUNMYHLIM ANA METanNOHOCHbLIX OCAaAKOB Oro-
BOCTOYHOM YacTW Tuxoro oKeaHa. YTo KacaeTCA mMapradua, TO NHlb 3HAYeHWA
ANA ocaakoB BnaguHbl larapa v ueHTpanbHOW OKUCHOW 30HBI BNaguHel AT-
naMTuc-ll BNM3KKM K BenuuMHe, XapaKTepWU3yIOWeh MEeTannoHOCHLIE 0CaaKK
10ro-BOCTOYHON 4acTu Tuxoro oxeawa. B ocaakax snagvHsl Atnantuc-ll co-
AepXaHUA Kenesa, uMHKa, Meau, CBMHLUA ¥ CYpbMbl 3HAYUTENLHO NPeBLiiualoT
MX COAEPXAHWA B METaNNOMOCHBLIX OCaAKax 1oro-BoCTOYHOM YacTy Tuxoro
okeaHa. Bonbwan pofib OKEaHCKOW BOALI KaK MCTOYHUKA UEToro pAAa XMMU-
YECKMX 3MEMEHTOB B METanNOHOCHbIX OcaaKax TUXOrT, oikeaHa OTYETNMBO
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Tabnuya 2

BenuumHel OTHOWeHUA 3nemMeHT/anioMUHMI AnA ocapkos enagwH Kpacworo mopn
METANNOHOCHBIX OCAAKOB HOrO-BOCTONHOW “acTM TUXOro okeaMa W HOPMansHbIX

ocankoB KpacHoro MOpA u 10MHOM KOTNOBUHSI Tuxoro okeana*

5 Cyaxun
nemeHT izg:::l:‘a:' Cynan 3p6a Warapa AnsbBatpoc
Al** 375 36 23 23
Fe 26 21 74 4:; gg
Mn 051 0,17 0,25 1,7 0,15
Zn ¢ 360 160 240 190 230
Cu 29 31 140 39 83
Pb 1 7.2 30 24 2
Sb 0,96 15 063 048 74
Ni 20 18 50 52 26
Co 8,3 9.2 19 78 8.9
Cr 13 20 20 24 18
Sc 19 28 3 33 18
La 28 4.7 10 5 6,5

* AnR anemenTOB, HawMHan ¢ Zn, BENUYMHBI OTHOLIEHMA YMHOXeHb! Ha 107,
** [inA anioMUHWA AaHLI COAEPKAHUA B npouexTax,
Npumeuanne. AM — amopdHO-CHnUKaTHR 30Ma: SuU.
5 2 — BEPXHAA cynuuaHan 30Ha;
SU, — HwxHAA cynsdmanan sona; CO — UBHTPanLHan OKMCHaA 30Ha.

MPOABNAETCA NPU WX CPaBHEHUM C KPAaCHOMOPCKUMM OCaAKaMM. AnA nocnea-
HUX, HAKanNUBalWMXCA C BLICOKMMU CKOPOCTAMM B 3aMKHYTbIX BnagWHax,
PONb NOCTaBKM 3NEMEHTOB M3 MOPCKOW BOALI HEBENMKA.

OcHoBHbIE MUHEpanbHbIE KOMMNOHEHTbI PyAHOro BewecTsa ocaakoB 6Gonb-
WwMHCTBa BnagvH KpacHoro Mopa — oKucHsie FUAPOOKWCHBIE MUHepans!
)KE{IO.!& (rmapookucs xenesa, NUMOHMT, reTuT) . B ocagkax UEHTpanbHOW oKwWC-
HOW 30HbI (CO) BnaguHel AtnaHTuc-l| NPUCYTCTBYET 3HauMTeNnbHOE KONUYECTBO
rematura, a B ocagkax BnaauHel TeTUc BeNuKo cogepKaHue MarHeTuTa.

CynbuaHsie muHepansi (nupuT, chaneput, pexe xanbKonupur) npucyT-
CTBYIOT MO4YTM BO BCEeX PYAOHOCHBIX BnaguHax Kpachoro MOpA, OAHaKo B
3HAYMTENbHBIX KONM4ECTBAX OHU BCETPEYAIOTCA B CynbghMAHsIX 30Hax (SU, u
SU;) ocaakos snaauubi Atnantuc-ll u B ocagkax BnaguH 3p6a u Muncym
WmenHo Hakonnewvem cynemaos obycnosneHs BbICOKME COAEpIKaHWA uuu:
K&, MEAU W CBMHUA W, BEPOATHO, CYPbMBbI B COCTaBE OCaAKOB BNaaMHb! ATtnax-
tue-ll. T cynedbunami: cgrzaic 4 Hakomnewwe 348Ch 3HAYMTENBHOM YacTw
»enesa.

MaHraiuT npucyTcTByeT B ocaakax GonbwuHcTea BnaguH Kpacxoro MOCPRA,
OAHAKO B 3HaYMTENLHLIX KONMYECTBAX OH BECTPEYAETCA B OCAAKaXx BNanMH Tetuc,
Hepeyc, Meitn, [uckasepu, Atnamtuc-ll (uewTpanbHan okucHam 3owa), Wa-
rapa.

B ocagkax GonswuHcTBa BnaauH BCTpE4aeTCA KpeMHUCTLIA renb. OcobeHHo
BENMKU €ro cogepxaHuA Bo BnaaumHe ATtnaTuc-ll. W3 Apyrux MuHepanos
KPpeaHWA BCTpeyaroTcA Fe-mMoHTMOpunnonut (8 ocagkax amopdHO-CMNMKaTHO
30HbI BNaAuHel ATnaHtuc-1l) u pasHoo6pasmeie CMEKTWTLI, Take oBHapyxeH-
Hbleé B ocagkax BnaavHel AtnanTuc-ll. B ocagkax BnaauHel TeTuc BCTpeya-
ETCA WaMOo3uT.

B obpasoBaHuAx BRaauHbl ATnaHtme-l| NPUCYTCTBYIOT CynbhaTHbIE MUHEPa-
o 5

Atnantuc-11 Merannoxoc- KpacHsbie rny-
HopmansHbie | Hbie Ocagku GoxoBogHbIE
ocaaku Kpac- | loro-socrou- rnuHel KxHoM

3owa | 3oma 3owa 30H2 | uoro mopA HOW uacTu Tu- | KoTnOBUHBLI Tu-
AM Su, co suU, XOro oKeaHa XOro OKeaHa
1‘,
105 156 2,19 144 35 332 8,1
32 17 16 23 10 51 0,74
067 056 23 12 0,12 15 0,18
21800 32500 2170 24200 91 120 29
4650 5380 940 7570 20 310 38
460 510 105 490 1 47 8,1
280 140 27 15 0,26 43 031
31 31 15 14 19 250 51
110 72 14 31 38 66 23
17 15 9.1 93 15 8,7 49
1 1 13 087 24 1 33
3 49 24 29 38 48 56

Nbl @HrMAPUT W 6GapuT. AHMrMAPMT LUMPOKO PAcnpoCTpaHeH B 0CafKaX Horo-
BCCTOYHOW KOTNOBMUHbLI. 3AeCh Aaxe BbIAENAIOT CYNb(UAHO-0KUCHO-aBHIMAPUTO-
BYI0 W OKMWCHO-BHIMAPWMTOBYIO 30HbLI OCajouyHoi Tonww [Backer, Richter,
1976] . AHrMapuT B HeBONbLUMX KONWYECTBAX TaKKe NPUCYTCTBYET B 0CaAKax
BnaauHel TeTuc. BapuT BCTpeyaeTcA yawe BCEro B PacceAHHOM BUAE.

B ocaakax BnaauHbl MMNcym wWWpoKo pacnpocTpaHeH runc. 3ToT muHepan
BCTPEYaeTCA Takxe B ocagkax snaavH Kebpur v Warapa.

M3 kapboHaTHBIX MUHepanoB B ocaakax BnaawHbl ATnaHTuc-Il pacnpocrpa-
HeHbl MaHraHoCUAepWTbI, 3a4acTyio obpasywowme npocnou. KapboHatel xene-
3a {CliaepvT) BCTPEYaKITCA TaKiKe B OcagKax BnaguHbl Muncym.

Bonelwoi Habop MUHepanoB B ocaakax BnaavH KpacHoro mopa o6ycnoBneH
Gonblwmm pasHooGpasvem aumansHblIX YCNOBUIA OCaAKOHaKonneHuA. 3To
pasHoobGpa3ue NPOABNAETCA B LUMPOKOM AWarnasoHe U3MeHeHWn UHTEHCUBHOCTHU
rMapoTepMansHoW AeATeNLHOCTM MO NPOCTUPaHUI0 pudTa, COCTasa rMAPOTEPM,
TemMneparypbl, CONEHOCTH W MOLLHOCTW PacconoB (unu ux OTCYTCTBMM) .

Ha npumepe ocagkoe BnaguHel ATnaHtuc-ll, rae makcumanbHo NpoABUMNach
rMApoTEpManbHaA AEATENbHOCTb, MOXHO MNpoOCNeauTs, Kak npu W3MEHeHUU
WHTEHCMBHOCTM nocneaHein (oHa (UKCHMPYETCA KOMNWYECTBOM HAKOMNWBLUErOCH
PYAHOTO BELWECTBA) MEHAETCA HAKOMMEHWEe HEeKOTOPbIX KOMMOHEHTOB. B Tom
Cnyyae ecnu WHTEHCMBHOCTL TMAPOTEPMANbLHOW [EATENLHOCTU He CNULLIKOM
BbicOKa (4yro Habnwpanoce B TeweHwe nocnegHux 3,6 Teic. net (puc. 2),
OoCaAKax HaKannuMBaeTCA B OCHOBHOM )>Kene3o-KpemHucTeit rens. uaportep-
manbHble cynbuAbl BCTPEMalOTCA nNUWbL B6NM3W Beixoaa rvapotepm. [Mpu
CpeAHWX ANA BnaauHbl Atnautuc-ll 3HaYeHMAX MHTEHCMBHOCTM rMApPOTEpMans-
HOW peATenbHocTH (MmeBwmnx mecto 11,7—8,6 Teic. ner u 5,9-3,6 Tuic. ner
Ha3ad) ruapoTepmansHbie CynbhMabl HAKaNNMBanWCh MONMTHM Ha BCEW Nnowaau

AHa. Mpu 3Tom Tonwa paccona ¢ BbICOKOW NAOTHOCTBIO HE TONLKO NPENATCTBO-
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Puc. 2. JBONOUMA W3MEHEHWA CPEAHWX CKOPOCTe HaKonneHwna cyxoro Gecconesoro se-
wecTea ocankoe (Ban.) w OTAENbHLIX KOMNOHEHTOB Ha aHe Bnapmuer Atnawtuc I, Teic.
T/rop

3o#bi: DOP — 06NOMOYHO-OKMCHO-NMPUTHER, SU, — HKHAA cynsdmanan, CO — ueni:
panbHan OkucHeA, SU, — sepxHAR cynstuaHan, AM —amopdHo-cunukaTtHan (pacuenenenne
0capo4HO# Tonww Npousseaenc no pabote [Bicker, Richter, 1973]

Bana yxoAy BeLIeCTBa M3 BrnaAuHbl, HO U NpeaoxpaHAna cynbguasl OT oKUcne-
HMA, HE AONYCKaA NoMNajaHWMA 3HAYMTENbHBIX KOMMYECTB PACTBOPEHHOro KMC-
nopoaa U3 HopManbHOW MOPCKOW BoAbl. TpU MaKcKManbHOW WHTEHCUBHOCTU
ruapotepmantHoiA AeAtensHoctu (8,6—5,9 ThIC. neT Hasap) weTian CTpATMGM-
KauuA paccona, No-BMAMMOMY, Hapylwanack, U B pe3ynbTare nepemelunBaHn:
paccon u3 MOPCKOW BoAbl NMonajan pacTsopeHHbi Kucnopoa. Mocneanuia
OKMCNAN He TOMbKO »ene3o, HO W MapraHely, B pe3ynbTaTe ¥ero 8 ocagkax
HaKannMBanucb OKWCHbIE M TMAPOOKWCHbIE MWHEPanbl 3TUX 3nemeHToB (cyns-
¢uabl HaKaNNMBanNWCL NULIbL NOKanNesHOo) . B TaKUX YCNOBMAX MHOTWE 3nemMen-
Tel, ocoberHo XxanbKoMnbHbIE, HE CTONb 3¢heKTUBHO NEpPeBOAMNWCE B OCaf-
Ky (cm. puc. 2, Tabn. 2, 3oHa CO) u, No-BMAMMOMY, B 3HAYUTENLHOW Mepe
YX0AUNKM U3 BNaAWHEI B BbILUENEXAULYI0 TOMWY MOPCKOW BOAbI,

B Apyrux pacconoHOCHbIX BMNagWHax C MEHEEe WMHTEHCUBHbLIM NPOABAEHUEM
rMApPOTEPManbHOW [AEATENBHOCTW MWHEPANbHLIA COCTaB ocaagKoB (hopmypoBan-
CA B 3HAYATENbHOW MEpEe B 3aBUCMMOCTM OT COCTaBa MMAPOTEPMAanbHLIX PacTBoO-
POB 1 XapaKTepa B3aMMOEHCTBUA PacconoB ¢ MOPCKOW BOAOW.
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APEBHWE METANNOHOCHBIE OCALKHW
CNPEAWHIOBbIX XPEBTOB

B ocagouHsiX nopopax AHa oxkeaHos npu rnybokosBoaHom Bypenuu v npu
WM3yYeHWW CKnafyaTbiXx NOACOB, rAe B pe3ynbTate 06AyKUMWM OTAenbHbie thpar-
MEHTLI APEBHUX OKEaHMMEeCKMX Kop Bbinu BbiBeAeHb! Ha NOBEPXHOCTL Marepu-
KoB (othronnTel) , TakKe o6Hapy»eHbl MEeTaNNOHOCHbIE OCAAKH.

a) MetTannoHOCHBIE OCaAKW AHA oKeaHoB. lNpu bypeHun
OKEaHCKOoro AHa 6e1no 06HapyKeHOo LUMPOKOE PacnpOCTPaHEHUE METaN NOHOCHbIX
ocagkoa. Mx TWnMuHoe 3aneraHMe — HenocpeacTBeHHo Ha bGasanbTax noxa
OKeaHa WNW B CamOi HMXKHEA 4acTW ocafodHOW Tonwwm, 6nua GasansToB (6a-
33nRbHbIA CiloM) . Bo3pacT 3TMX OCaAKOB 3aBMCUT OT Bo3pacTa BazanbToB NoXa u
WM3MEHAETCA OT NNWOLIEHOBOrO A0 PaHHEMENOBOro—NO3AHEPCKOro.

MetannoHocHbie Ocaaku W3 KepHoB Oypenua umeoT cneayowmre obwwve
4YepTel C COBpPeMeHHbIMKW METanNOHOCHbIMW OCafKaMW, YKa3biBalOWwHWe Ha cxoa-
CTBO MX reHesunca: ;

1) oboraluieHune Xenesom W MapraHuem W LensiM pAAOM Manbix 3N1IEMEeHTOB
NPW HA3KOM COAEPXKaHUW AOMUHWA W TUTaHa;

2) B pyAHOW 4acT¥ OCaAKOB NpeobnafaldT reTuT, XKenesucTblii MOHTMOPUN-
NOHWUT, FrEMaTUT, NTMAPOOKMCNbI MapraHua;

3) M30TONHLIA COCTaB CepPbl, YPaHa, CTPOHUMA U KUCNOPOAAa YKa3biBaeT Ha TO,
YTO OCEKAEHWE PYAHOrO BEWECTBa NPOUCXOANNO B OKEaHCKOW BOAE NPY HU3KOW
Temneparype; )

4) W30TONHLIM COCTaB CBMHUA AOKa3biBaeT obpasoBaHWe pPyAHOro BewlecTsa
3a cyeT BazanbToB;

5) MCTOMHMKOM peaKOo3eMenbHbIX INEMEHTOB ABAAETCA rnasHeim obpazom
OKeaHCKanA BoAa.

Yactota BCTPEYaEMOCTM METANNOHOCHbIX OCAaAKOB B NOPOAax AHA OKEaHOoB
yb6biBaeT B paay: Tuxuii, UHAWACKWA, ATNaHTMMECKMIA. B 3TOM e HanpasneHun
YMEHLLUAITCA CKOPOCTA CNpPEeAMHra, 3HaYeHWA aHOManui Tennosoro noToka u
WHTEHCUBHOCTb 6638nhTDBOI'O U PUONUTO-aHAE3MTOBOro BynKaHu3ma, B 6833-"5-
HbIX FOPW30HTax, KakK npasuno, HabnwAaeTCA 3aMeTHOe YBENWYeHue cojepKa-
HUIA W aBCOMIOTHLIX MAacc »enesa, M MapraHua, ¥ TATOTEIOWMX K HAM Manbix
anemeHTOB M ysenuyeHue moaynen (Fe+Mn) /Al [Mucuuwiv, 1980; Borch, Rex,
1970; Borch et al., 1971; Bostrém, 1973; Cronan, 1976, 1980; Bogdanov et
al.,, 1976; Bostrom et al., 1976; Dymond et al., 1976; v Haww aaHHeie] . OnA
MNNICTPaUMK CKa3aHHOro Ha puc. 3 NOKa3aHo pacnpejeneHle CKOpocTen Hakon-
neHWA B OCafKax MapraHua Ha paspese yepe3 CpeauHHo-ATnaHTUYecKuin xpeber
[Bostrém, 1973]. Ha puc. 4 usobpaxeHo pacnpenenenve moayna(Fe +Mn)/AlHa
paspese no Hopmanu K BoctoyHo-TuxookeaHcKomy noaHATUo. BTopoi paspes
NOCTPOEH Ha OCHOBaHWKW HAWMWMX [AaHHbLIX, NONY4YEHHbIX npvu adHanuise npoG nu3
KepHOB rnyb6okoBoaHoro bypexua.

Mo AaHHLIM, NPUMBEAEHHBIM Ha PWC. 3, MOXHO MPOCNEAUTL IBOMOUMIO CKO-
pOCTei HaKONNeHWA MapraHua B 6asanbHbix ocagkax CpeanHHo-ATnaHTHYeCKOTro
xpebTa 3a nocneaxne 80 mnH. net (cm. puc. 3,5) . Boigenawtea Tpu 3tana, f,ﬂf-l
KOTOpbIX XapaKTepHO HaKonneHWe mapraHua, npesbiwaowee 1 mr/icm® B
1000 net: 1) ot 80 go 72 mnH. net Hasaa, 2) ot 58 ao 9 mnH. ner Ha3zag, 3) ot
7 MNH. NeT Ha3aA M A0 HacTOALLEro BpemeHun. Hanbonee MHTEHCMBHLIM Hakonne-
HWE MapradHua B BazanbHbIX ocagKax Beino Bo BpemAa nepsoro U BTOPOro wu3
HA3BaHHBLIX 3Tanos. 3aeck ero abCcoMTHLIE MAcCLl AOCTUranu 3HaueHWin, Npesbl-
waouwmx 2 mr/cm? 8 1000 net, a Bo BpemenHom wHTepsane 51—37 mnH. net
Ha3aA — npeasiwaowvx 4 mr/cm? 8 1000 net. Panee 10.A. Boragavos [1980]
Ha npunepe BocTouHo-TUXOOKEaHCKOro MOAHATUA MNOKasan, Y7o CKOpoCcTH
HAKONNEHWA XXene3a U MapraHua B METanNOHOCHbLIX OCaaKax KONMMYecTBeHHO
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Puc. 3. JsonoumA cxopocTed Hakonnewwn maprakua (e mr/cm’ e 1000 net) B ocapkax
(A) wa pazpese no 30° w.w. no wopmanu k Cpeawnno-ATnawTuveckomy xpebry (oce
xpe6ra cnpasa) . MNocrpoexo no panxsim K. Bocrpéma [Bostrom, 1973]

6 — 10 we, 8 Gasanbwom cnoe 1 — <05; 2- 05-1; 3—1-2; 4-2-4;
5 — > 4 mr/cm? 8 1000 ner; 6 — 6asanbTel (yHaamenTa. Llucpper Ha ocu abeumce — HO-
Mepa cTadumi rny6okosoaHoro Gypesua

CBA3aHbl CO CKOPOCTLIO cripeauHra. 3to obycnosneHo ycuneHuem rugpoTep-
MansHOW aKTUBHOCTH B PUGTOBLIX 30HaX W BO3PACTaHMEM rMAPOTEPManbHOM
NOCTaBKK 3NEMEHTOB B OKEaH Npu YBeNuWYeHWn CKOPOCTH CNpeauHra.

Mo AaHHbLIM, NPUBEAEHHLIM Ha PUC. 4, MOXHO NPOCNEANTL U3MEHEHUA BENW-
yuusl moayna (Fe + Mn) /Al 8 GasansHeix ocagxax 3a nocneanue 40 mnH. ner.,
HabawopaioTcA TPpU nepuoaa € BenuuMHaMyu MOAYNA, npesblwalowmmn 20:
1) 40—36 mnH. net Ha3aa, 2) 25—18 mnu. net Haszap, 3) 14—0 mnH. neT Hasagk.
B wHTepsanbi Bpemedn or 25 ao 18 u ot 18 ao 14 mnH. net Hasag
senuuuHbl moaynAa coctagnAnM 10—20. MakcumanbHble 3HaYeHMA MOAYNA
npuypoYeHsl K ocaakam ¢ Bospactom okono 40 u okono 20 mMnH. net Hasap
W COBpPEMEHHbIM, OTHOCUTENbHLIE MMHMUMYMbl — K OCaaKam, obpa3oBaBLIMMCA
okono 15 u okono 30 mnH. net Hasaa. Pavee ana BocTouHo-TUXOOKeaHCKOro
noguATMA K.Boctpem [Bostrom, 1973; Bostrom et al., 1976] ycraHoBun
ceasb BenuunHbl moayna (Fe + Mn) /Al co ckopocteto cnpeavtra (cm. puc. 4) .
YcraHoBneHMe KONWYECTBEHHLIX CBA3EH CKOPOCTEH HAKONNEHWA 3NeMEeHToB
W BENWYUH Pas3NUYHLIX FEOXMMMYECKUX MOAYNEH, OTPaXKaloLWMX WHTEHCUBHOCTb
rMAPOTEPMANLHON ABATENBHOCTU B PU(TOBLIX 30HAX OKEAHOB, MO3BONMT PEKOH-
CTPYWPOBaThL CKOPOCTU CNPEAWHIa B Feonor u4ec KoM npoLunom.

6) MetTannoHoCHble OBpa3zoBaHWA APEBHUX CNpPeAUH-
rosbi.Xx xpeb6ToB. Takne ruapoTepMantHeie U MMAPOTEPManbHO-0CaA0Y-
Hble 00pa3oBaHWA BCTPEYEHb! M AETanbHO U3y4YeHbl B ME3030WCKUX othronutax
o-8a Kunp. Mo reonoruyeckomy CTpOeHWIO 3TU O(UONUTOBbLIE KOMMNEKCbI
NPaKTUMECKN TOXAECTBEHHbI TUNMYHOW OKeaHWyecKoW kope. WHTPY3uBHBINA
KOMNNEKC No COCTaBy npeacTasnAeT BTOPOW CNOW okeaHwyeckow Kopel. OH
cnoXeH ayHuTamu, GacTUT-CEPNEHTUHWUTAMMK, IHCTATUT-ONMBUHWUTAMM, rapu-
6yprutamMu, BEPNUTaMM U ONUBUHOBLIMU rabbpo C NOAYMHEHHBIM KONWYECTBOM
aHOPTO3WTOB, NMPOKCEHWTOB W rabbpo-nermatutoe (Wilson, 1959 r; Bear,
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Puc. 4. Isonouna senwsmuH moaynn (Fe + Mn) /Al 8 ocapouwoit Ttonwe (A) w 8 ocankax
GasansHoro cnon (5) na paspese no mopmanu « BocTouno-THXOOKEAHCKOMY MORHATHIO.
B — coOTHOWEHWe MEXAY CKOPOCTLIO CNpeAnNra u senwsuxon moayna (Fe + Mn) /Al B co-
BPEMEHHBIX METANNOHOCHBIX OCBAKAX OCeBOR 30HbI BocTONHO-THX0OKEAHCKOr0 NOAHATHA
(no K. Boctpémy [Bostrém, 19731)

1965 r; umt. no: G. Constantinou [1976]). Bbiwe 3aneraeT AalKoBbIA KOMN-
neKc, KOHTaKT KOTOPOro C HuKenexawwmu nopoaaMu nocreneHHbin. Beepx
no paspesy 3T0T KOMMJEKC CMEHAETCA AOCTaTOMHO MOLLHLIM CNOEM LWapoBbIX
nas, KOTOpPbIEé COOTBETCTBYWOT 6asanbToBOMYy (YHAAMEHTY OKEaHWYECKOW
KOPpbI.

.HuXHMe ropu30OHTLI OCafONHOTO CnoA npeactasneHsl GeckapboHaTHeIMK
GEHTOHUTOBLIMUA TNMHAMWU U PafUONAPHEBO-TNUHUCTLIMK CNAHUAMKM, HAKONWB-
WHUMWUCA C OTHOCMTENbLHO HM3KMMKM ckopocTAamu [Robertson, 1977]. Baszane-
Hble CNOWM 3TUX O0CaAoyYHbIX 06pasoBaHMii pe3sko  oboraweHb! Xenesom W
MapraHuem 1 paAOM Manbix 3nemeHToB. Boiwe 3anerawT kapbonartHbie BenTo-
HUTOBbIE FAMHbI, BYNKaHOKNACTMYECKWEe anesponuTel WM necyaHukw. Boapact
ocafiouHbIX 06pa3oBaHKiA — paHHWA KamnaH—CpeaHWA MaacTpuxT.,

XapakTep pacnpegeneHus pyAHbIX BblAeneHnit U ux coctas 6nM3ku K BeTpe-
YeHHbIM B OKeaHuyeckow kope. HwxHAA uacTe odmonNMTOBOro Kommnnexca
(avanora BTOPOro cnoA) COAEPXMT CMOPAAWMYECKYID BKPanneHHoCcTb NWppo-
TWHa, a TakKe XanbKOoNWpuTa, NEHTNAHAWTAa W LEeNoro pAAa APYrux pyAHbIX
MuHepanos. JTv Beigenenna cogepxart 13,9% Cu, ao 1,1% Ni v ao 0,3% Co.
Mo MuHEpansHOMY WM XWMWYECKOMY COCTaBY OHMW, NMO-BUAMMOMY, COOTBETCT-
BYIOT MarMarM4eckum cynbuaam OKeaHWYecKon Kopsl.

B paiikoBOM KOMMNEKce U B CNOE LWapoBbiX NaB LWMPOKWM pacnpocTpaHe-
HMEM NONb3YETCA FMApPOTEpManbHan cynbwmaHan muHepanusauvwA. B npepe-
nax AaikKoBblX 06pa30BaHW — 3TO B OCHOBHOM XXWMbHbiE cynbtuasl (nupur,
pexe XanbKonUpPUT B accouMaunn ¢ MuHepanamm xenesa u meam) . NMupur yacto
BCTPEYAeTCA COBMECTHO C rMAPOTEPManbHbLIM KBapuem. B npepenax cnoa wa-
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POBbLIX NaB HapAAY C XWMNbHLIMW W BKPanNeHHbLIMWU BbIAENEHMAMWU cynbtuaos
obHapyXeHbl MaccuBHble cynbhuaHsie pyaHsie Tena. lNpeobGnapaowmin muHe-
pan 3TMX Ten — NWPUT, B acCOUMAUMK C KOTOPLIM BCTPEYEHbI XanbKonupuT
u caneput. Obbiued ANA 3TUX PyA TaKke MapkKasuT. MuHepanbMbli cocTae
ruapoTepManbHbiX CynbhMaoe (pacCeAHHbIX, MWMNbHLIX, MaccuBHbIX) 6nusoK
K TOMY, KOTOPbIWA BCTPe4YeH 1 B GazanbTax OKeaHUM4YecKOW KOopbl.

BasanbHble OCafKW, HEMOCPEACTBEHHO NEepPeKpbLIBalOWMe MAacCMBHbIE pya-
Hble Tena, peaxko oborawieHbl PpAAOM ManbiX 3nemeHToB. [pu atom no BepTu-
Kanu 1 narepany npu yAaneHun oT pyAHbIX Ten HabnwpaaetcAa cMeHa KMPNWUYHO-
KpacHbIX A0 OpaHXesbiX, GoraTbiX OKMCHbIMM MUHEpanamu OCafo4HbIX 06pa-
30BaHWH, coAepXKalux CynbguAabl Kenesa B6NM3N pyAHBIX TeN, KOPUYHEBLIMW
W TEMHO-KOPWYHEBBLIMK OBOrawWeHHbIMM MapraHuemM ocafoyHbimu obBpasosa-
Huamu [Fryer, Hutchinson, 1976]. Benuyuna Fe/Mn uamexnetcA ot Gonee
1600 B ocapouHbix 06pa3oBaHWAX B HENOCPEeACTBEHHOW 6GNM30CTM K Maccus-
HbIM cynbipuaam no 2,7 Ha HEKOTOPOM yAaneHWd OT HUX. ITO pasgeneHue
YEenesa W mMapraHua NPOMCXOAWT Ha OTHOCUTEeNsLHO Hebonswom (no narepanu)
paccToAHWM OT cynbmaHbix Ten — 150—200 m. C MameHeHMEM COOTHOLUEHUA
)enesa v MapraHua MEeHAETCA COAEPKaHME APYrUX 3NEMEHTOB: YMEHBLUAETCA CO-
pepxanune Cu, Zn, Au, Heckoneko yeenvumsaetcAa Pb v Ni; copepxanue Co
NpaK TMMECKHU OCTAETCA HEU3MEHHLIM.,

AHanornyHbIE accouMauvn ruapoTepManbHbIX M FMAPOTEPMAanbHO-0Cafou-
Hbix oBpasoBaHWii OnNWcaHbl Takxe B AneHHMHCKUX ocduonutax [Bonatti,
1975; Bonatti et al., 1976] u odwmomuTtax o-8a HeioayHanens [Upadhyay,
Strong, 1973]. ®. Caskunc [Sawkins, 1976] nonaraet, 4To MaccuBHbIe pyA-
Hble Tena W accoOUMMpYIOLUME C HUMWM METaNNOHOCHbIE OCaakK, opmMupyio-
WWECA Ha AWBEPreHTHbIX rPaHuuax NAUT B OKeaHe, AOMKHbI BbITh WKMPOKO
PacnpoCTPaHeHHbIM ABNEHWEM. TONLKO HE3HAYMTENBHAA YacTb 3TUX PYAHBIX
obpasosaHuiA Gbina BbiBEAeHa Bbille YPOBHA OKeaHa M obHaxeHa. OcHOBHaR
WX macca nepepabaTbiBaeTCA Ha KOHBEPr eHTHbIX rPaHMuax nNnmT.

3BONWUWUA TMAPOTEPMANBHOA CUCTEMBI
PUOTOBOA 30HBI OKEAHA

Wcxopa M3 npeacTtaBneHWin 0 CBA3M rMAPOTEPMAanbHbLIX W FMAPOTEPMans-
HO-OCafoyHbix 06pa3zoBaHMA C OCHOBHBIM OKEaHMYECKUM BYNKaHM3MOM,
METannsl ¢ HaMbOnbleld BEPOATHOCTLI0 HAAO CBA3bIBAaTh KakK C BYNKaHMTamM
OKEaHCKOro AHa, Tak ¥ C BOAaMWY, W3 KOTOPLIX (IGPMUPYIOTCA PYAOHOCHLIE
pacteopel. OpHako B npegenax cpeawHHoro xpebTa CywecTByeT MOLWHaA
ruapoTepmansHan cuctema. [loacyetsl reoyM3avKoB NOKa3sbiBawT, 4To B 06-
nact (GOpPMUPOBAHMA OKEaHWYecKon Kopbl (pUdTOBOA 30HLI) NPOMCXOAMT
aKTUBHOE B3aMMOJENCTBME r[OPAYMX BYNKAHWTOB C OKEaHCKOW BOAOW,
KOTOpaA NPOXOAWT CTaauilo ruApoTepmanbHoro pacrBopa. OHa onyckaetcA
B OKEeaHWYeCKY KOpy, HarpeBaeTCA, CTaHOBMTCA '‘arpeccMBHOM’’ No OTHOLWe-
HUIO K OKpyXawwum nopoaam. B pesynsTaTe B3aMMOAEWCTBMA harpeton
OKeaHCKOW BOALI C NOPOAAMM MOCNEAHME UCTIbITLIBAIOT CyulecTBeHHbie Npeob-
nazopawuA. Mopckan BOAa NpW 3TOM Takxe M3MeHAETCA. HekoTopbie xumu-
YyecKue 3NeMeHTb! W3 BOAbI NEPeXoAAT B TBepayio dasy, a Apyrve W3BNeKawT-
CA M3 Kopbl, oBorauwaloT pacTBop, KOTOPbIA NPU onNpeaeneHHbIX YCNOBUAX
CTAHOBWTCA pyaoHOCHbIM. Mcxoam w3 pacyetoB Tennosoro Ganawca B8 pudro-
BbiX 30Hax oxeana, T. Bonepu u H. Cnun [Wolery, Sleep, 1976] onpeaenunm,
9TO B Npepenax Kopbl MOCTOAHHO UMPKYNWUPYET MOPCKaR BOAA, KOTOPaA W3bi-
maeT w3z wee 40+ 4.10° xanopwit 8 roa. Pacxoa Boabl Npu 3TOM W3MEPAETCA
gsermmkoi 1,3 = 9 - 10'7 r/roa. 31a Bennuuna moxet BbiTb cOnNOCTaBnexa
¢ oGwemom BOAbI, 3aKNONeHHON B Muposom okeawe (1,37 - 1024 cm?). 3a
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10° =107 net Bca Boma MMpOBOro OKeaHa MPOXOAMT CTAaAWMIO FMAPOTEPMansk-
HOro pacTeopa.

LIMPKYNAUMOHHAA cUCTEMa Pa3BMBAETCA TOMLKO B Npeaenax OKeaHWYecKon
Kopsl ¢ Bospactom mewee 10 mnw. ner [Langseth, Von Herzen, 1971; Tal-
wani et al., 1971; Hyndman, Rankin, 1972; Sclater et al.,, 1974]. B o6nactu
OKEAHCKWX KOTNOBWH KOHBEKTUBHbIN TENNONepeHOC OTCYTCTBYET “ TEI‘IJ'IOBOﬁ
GanaHc NOAQEPXKMBAETCA KOHAYKTMBHbLIM NOTOKOM. [MApoTEpManbHaR UMPKY-
NAUMA B OKEAHWYECKOW KOpe NPEeKPallaeTCA NPW HanuyYMu OCafoMHOro NOKpo-
Ba Ha 6a3anbTOoBOM (hyHAameHTe molwHocTbio 6onee 50 m [Sclater et al., 1974;
Williams et al., 1974] .

FnybuHa NPOHMKHOBEHWA OKEaHCKWX BOA B Kopy pasHa 2—4,5 km [Bjorns-
son et al., 1972; Williams et al., 1974; Spooner et al., 1977]. Oxa onpegens-
€TCA HanMuyMem OTKPbITbIX TPEWWH U PasNOMOB B OKEAHCKOW KOpe, a Takxe
PT-ycnoBuAmMK, onpefenAlolMMK ee yaensHbiid obvem [Bischoff, 1980].
MoryT 6biTb ONpeaeneHbl rpaHWYHbIE AABNEHWA M TEMNEPaTypbl, NPW KOTOPbIX
CYLWECTBYET UMPKYNAUMOHHAA CUCTEMa B OKeaHcKoi kope (P = 800-150 6ap,
T=500-0°C).

Wccneposalna nNOpoA, NOAYYEHHLIX NPW AParMpoBaHuM WM rny60KOBOAHOM
6ypeHun, nOKa3sbiBalT, YTO B OKEAaHWYECKOW KOpe CyLWecTByeT AOCTaTOYHO
WKPOKKIA cnexkTp cauui meTamopdmama oT ueonutoBon Ao amdubonosoi
[Humphris, Thompson, 1978]. HanBonee cyuiecTBeHHblE TEpManbHbIe M3me-
HEHWA MOPOA CBOWCTBEHHbI BepxHemMy 6a3anbTOBOMY CNOK OKEaHWYEeCKOW
kopel [Stern, Elthon, 1977].

[okasaHo, 4To 3TH MeTamopguyeckue npeobpa3oBaHWA CBA3aHbI CO B3aMMO-
neicTeBuem NopoA ¢ okeaHckoin Boaoit [Muehlenbachs, 1976, 1979; Muehlen-
bachs, Clayton, 1972; Spooner, 1976; Spooner et al., 1977; Stakes, O'Neil,
1977; Friedrichsen, Hoernes, 1979].

OcHoBHbie MeTamopduyeckue npeobpa3oBaHMA CBA3aHbl C OCEBOW 30HOWN
pudta. Mpu yaaneHwn nutocdepHoW NAWTbI OT 30HbLI CNpeauHra metamopdu-
Yeckue npoueccsl NOPOA KOpPbl NpaKkTUMyecKW npexpawakotca [Muacvpo v ap.,
1973; Miyashiro, 1974; Muehlenbachs, 1979]. MNoka3zarensHo, YTO BO3pacT
BTOPWYHBbIX 06pa3oBaHWii OKEaHCKOW Kopbl (CMEKTUTOB, XXWNBHOMO KanbuvTa)
[Hart, Staudigel, 1979; Rusinov et al, 1979] u ruapoTepManbHbIX XXeneso-
maprasuesbix kopok [Rona, 1976] monoxe Bo3spacta GasanbTOBOro noxa
He Gonee, yem Ha 10 mnH. net.

W3 Bcero mHoroobpasua metabaantos, A0ObITEIX C OKEaHCKOro AHa, pesko
npeobnagaoT nopoabl 3eneHocnaHueson daumnm metamopcmama (t = 200—
450°C) . WccnedoBaHWA reoxumuu MeTamopduueckux npeobpasosanwii nopoa
kopbl [Scott, Hajash, 1976; Humphris, Thompson, 1978a, b; Stakes, 1978],
IKCNEPUMEHTBI N0 B3aWMOAEHCTBMIO MOPOA KOPbI C OKEaHCKWUMW BOAaMM NpwH
PT-ycnoBuAx, makcumansHo npubnumkeHHbix K ectecTeeHHsim [Mottl et al,
1974, 1979; Bischoff, Dickson, 1975; Hajash, 1975; Elderfield et al., 1977;
Mottl, Holland, 1978; Seyfried, Mottl, 1977; Seyfried, Bischoff, 1981],
W3y4yeHWe XWUMWYECKOro COCTaBa FMAPOTEPManbHbiX PacTBOPOB CPeAWHHbIX
xpebtoB [Mopaees, llemuna, 1979; Betzer et al., 1974; Klinkhammer et al.,
1977; Corliss et al., 1979; Rise Project Group. . ., 1980 v ap.], a Takxke
TepmansHeix BoA o-8a Wcnawaua [Kowowos, Monak, 1977] nossonunu BeiAc-
HWTb UCTOPWIO NTMAPOTEPMAanbHLIX PacTBOPOB OKEaHWYECKOW Kopkl. B peaynbra-
Te B3aMMOAEHNCTBMA OKEAHCKWX BOMA C NOPOAAMM KOPbl NPU BbICOKUX Temnepa-
Typax ¥ AaBNeHWAX NPOMCXOAMT CYLECTBeHHaA MmeTamopdmusauma soa. Obora-
WeHHBbIE KUCNOPOAOM cnabo wenouHble pacTsopsl, coaepawme Na', Mg?*,
S02Z", CI” voHbI, NPeBpallaloTcA B BOCCTAHOBUTENbHble, kucneie (pH = 3—4),
coaepxawme cynbuavonsl, a Takke Na', Ca’*, ClI”. B okeanckoit Kope
npyv Temnepatypax, nNpesblLlalLWmnX 300°C, 3tM pacTBOpbl BbILIENAYMBAIOT
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W3 BMELWAWMX NOPOA UEnbi PAA XMMWYECKUX 3NEMEHTOB W NepesoanT WX
B PaCTBOPEHHOE COCTOAHME,

Xeneso M Mapradey nepBOHaYanbHO W3BNeKalwTcA M3 6a3anbToB OKeaH-
CKUMW BOAaMW B COOTHOLWIEHMAX, BNM3IKUX K MX COOTHOWEHW B Bazanbtax
(Fe/Mn = 40-80) [Bonatti, 1975]. B GonbluMHCTBE 3KCNEPUMEHTOB COOTHO-
wenne Fe/Mn B pacteopax pasHo 1-10. CopepkaHue xenesa W mapraHua
B PacTBOpax NoO CPaBHEHWIO C MEPBMYHLIMW OKEaHCKWMKW BOAaMW BO3pacraer
[0 HECKONbKWX COTEeH, a ANA kenesa (B OTAENbHbIX 3KCNEpUMeEHTax) -—
faXe TbICAYM Mr/n, T.e. yBENWYWBAETCA Ha HECKONbKO NOPAAKOB. CyllecTeeHHoe
oborauieHue pacTBOPOB MapraHueM OTHOCUTENbHO >XKenesa CBA3aHO C TeM, YTO
YacTb Kenesa nocne BbilWeNaYyvBaHUA OCAKAAETCA B COCTaBE BTOPUYHbIX MUHE-
panoB. C ymeHblueHvem BenuuMHbel pH npu BbicOKMX Temnepatypax (Bonee
300°C) B pacTeBope BO3pacTaeT KOHUEHTPaUMA umHka (Ao 1-2 mr/n) v mean
(po 0,2—-0,3 mr/n), Hukens u KobansT MeHee NOABWMKHLI NPU B3aMMOASHCTBUK
6a3anLTOB C OKEaHCKOW BOAOW.

MeTtannbl B rMAPOTEPMAanbHbLIX PacTBOpPax MPUCYTCTBYKOT, MNO-BUAUMOMY,
B xnopuaHbix Komnnekcax [Shanks, Bischoff, 1977]. OkcnepumenTtansHbie
nccnegosanmA [OsuyvHHMKoB, Macanosuy, 1981] noaTeepaunu BO3MOXHOCTH
COBMECTHOro nepeHoca runpo'repuanhubmu pacTeopammu XNOpUAHBIX KOoMN-
NeKcoB METANnNoB W BOCCTaHOBNEHHbIX topm cepel. Mpu murpaumm pacTBopos
M3 30HbI MOBMNM3aUMKM XMMMWYECKMX 3NEMEHTOB K MNOBEPXHOCTU AHa W3MEeHe-
HMWA PT-ycnoBWiA HEQOCTaTO4HbI, 4TOBbI Bbi3BaTb pPaspyleHUe XNOPUAHLIX
KOMNNEKCOB METannoB W ocagute ux B topme cynstuaoe. Muaporepmans:
Hbl@ pPacTBOpPbl, ECNIM OHW HE NEPEMELUWBAOTCA C NPUAOHHBIMW XONOAHLIMW
BOAAMM, WMMEIOT Ha NOBEPXHOCTM [Ha Temnepatypel, Bnuakue K Tem, npu
KOTOPbIX Npoucxoavna mMoBMNM3auMA XUMUYecKux 3nemeHToB. [NnA ocaxae-
HWA METannoB Heo6XoAWMO ewe NMOHW3WTL KWCNOTHOCTL pacTBopa. B okeaHu-
YECKOW KOpe TaKue YCNnoBMA MOryT CO3[aBaTbCA B OTAENbHbIX TPewWHax B
CTOPOHE OT OCHOBHOIro BOCXOAALWIEro notoxKa B pesynbTare - BSaHMOﬂEﬁCTBHﬂ
rOPAYMX BOA C OKPYXalolWWmu nopoaamu. Tak dopmMupyeTcA peakaR BKpan-
NEHHaA W XXUNbHaA MUHepanM3auMn OKeaHYecKon Kopsl.

OCHOBHaA pa3rpy3ka METanfoB MOXET OCYLWECTBNATLCA TONbKO B 30HE
BCTPEYW FMAPOTEPManbHOro PacTeopa C NPUAOHHBIMM XONOAHLIMU BOAAMM,
o6oraweHHsIMKW KUCNOPOAOM, KOrAa BLINONHAKTCA ABa YCNoOBWA, Heobxoam-
Mbieé ANA Pa3pylUeHWA XNOPUAHLIX KOMMNEKCOB MeTannoB W thopMUpoBaHWA
MX TBepAbIX (ha3: OXNaxAeHue M yMeHblUeHWe KUCAOTHOCTM pacTBopa. Ecnu
CMELUEHWe NPOMCXOAUT Ha MNOBEPXHOCTM AHA, TO Yy MECT BbiXOAa rMapoTep-
ManeHeIX pacteopoB obpasyoTcA cyneuaHble Tena, a Ha HEKOTOPOM yaane-
HUW — METaNNOHOCHbIE OCAAKW, MUHEPanbHbI U XMMUWYECKUI COCTaB KOTOPbIX
onpegenAeTcA NpPUAOHHBIMW thauuanbHbiMK ycnoBuaMK (cynedmaHsie nnacro-
Bbl€ "PYAbl W XKENeso-KPeMHUCTbIE OcaAKM BnaawHel ATtnadtuc-ll, meTannonoc-
Hble OcafKW okucneHHown tauumm BoctouHo-TuxookeaHckoro nogHAT™A) . Mpu
BCTpeYe rMAPOTEPMankHbIX PacTBOPOB C NPUAOHHLIMM BOAaMW B NOANOBEpX-
HOCTHbIX YCNOBUAX CynbuaHbie Tena o6pasylTcA B 6a3anbTOBOM cCrnoe oKeaH-
cKoi Kopbl. Ha noBepxHOCTs BLIXOAAT BOALI, Pe3K0 obBeAHeHHbIE KENe3om,
MEeAbl, UMHKOM K aAp. 3aecs (hOPMUPYIOTCA NPEMMYLLECTBEHHO MapraHueBble
rMapoTepManesHblie KOpPKW. 3TW 4YepThl rMAPOTEPManbHOro npouecca xapak-
TepHb! ANA apUAHLIX 30H oKeaHa. CneundrKa passMTUA MMAPOTEPMAnbLHOro Npo-
uecca B ryMWAHbIX 30HaxX, B KOTOPbIX 4YacTbl CMy4au NOCTYNNEHWA Py AOHOCHOMO
pacTeopa B yXe cthopMUPOBaHHLIA OCAA04HLIM 4Y€XO0N, ONWcaHbl Ha npumepe
METannoHocHbIX o6pasosaHunia Mananarocckoro pudra.



METANNMOHOCHOCTb OKEAHCKOR KOPbI

Mpu reonorvyeckMx WCCNeAoOBaHWAX B OKEaHe Yawle BCero (UKCMpYHTCA
NOBEPXHOCTHbIE NPOABNEHWA WCKNIOYUTENBHO WHTEHCMBHOIO TWAPOTEPManb-
HOro npouecca, pasBvBalowerocA 8 Kope pudToBOi 30H% okeaHa. OKWUcHble
taumm rugpoTepmansHbiXx obBpasoBaHMii  (METanNNOHOCHbIE OCafikKK, >XKEneso-
MapraHuesble KOPKW) ABNAKOTCA Kak Gbl NOBEPXHOCTHON "'WNANOA" KPYNHBIX
rMAPOTEPMaNnbHbIX MECTOPOXMAEHWA, KOTOPblé COCPeAOTOYEHbI B NOANOBEpX-
HOCTHOM TFOpPM30HTE OKeaHWYecKOW Kopbi. MoxHo BbigenuTs ase obnactn
BO3MOXHOI0 KOHUEHTPUPOBAHWA PYAHbIX KomnoHeHToB. lMepBan — obnacts
mx mMobunvaaumu, NO-BMAMMOMY, 3TO 30HAa TPELWMWHOBATOCTM Ha NOBEPXHOCTH
W B BEPXHEW YacTW MHTPY3WBHbLIX MaccMBOB. 3[eCb B MarMaTU4ecKMX nopopaax
BCTPEYeHbl TWMAPOTEPMAanbHbIE MarHeTUT, remaTuT, xanskonuput. OgHako
BpAA NW B 3TOA obBnacTM AOCTMXXMMO BbLICOKOE KOHUEHTPWPOBaHWe PYOHbIX
KOMMOHeHTOB, W60 OAHOBPEMEHHO C HUMMW B 3HaYMTENLHOM KonuyecTee obpa-
3YHOTCA anioMOCUNUKaTel, KOTopble pa36aBnAlOT pyAHble KOMNOHEHTLI. BTopan
obnacte — 30Ha CMELIeHWA rUAPOTEPMAanbLHOro pacTBopa C NPWUAOHHBIMMW
oKeaHCKuMW Bosamu. Mexay HMMM HaxoawTcA obnacTe TpaH3uTa ruapoTep-
ManbHbIX pacTBOPOB, B KOTOpPoW (OpMUpPYETCA peAKan BKPanNeHHOCTb W
UNbHAA CynbMAHaA MWUHEpPaNW3aUuMA, He NPeACcTaBNAOWAA HUKAKOro NPpaKTu-
yeckoro uHTepeca. ObnacTe BCTpeYM rMApOTEPMAanbHbIX PAacTBOPOB C NPWAOH-
HOW BOAOW C TOMKW 3PEHWA METannoreHW oKeaHa npeacTBNAeTcAa HaubBonee
BaKHOW. YCTaHOBMEHHbIE 3aKOHOMEPHOCTH AnepeHUMaLMn XUMWYECKNX
anemeHTOB NpW (OpMMPOBaHWM TMAPOTEPMANbHBIX PYAHLIX Ten W npexae
BCEro pa3fieNneHuA enesa W MapraHua y><e no noBepXHOCTHbIM 06pa3zoBaHMAM
NO3BONAKT NPOrHO3MPOBaTh OCOBEHHOCTH NOKanu3auMu ruApPOTEPMAanbHbIX
pya.

B ycnoBuAX CcpeawWHHbIX XpebTOB C BLICOKMMW CKOPOCTAMM ChpeavHra
(6onee 5 cm/roa) o6nacTe BCTPEYW rUAPOTEPMANbHLIX BOA C NPUAOHHBIMW
BOAAMW NPOMCXOAMT Ha NOBEPXHOCTW AHA WNW B CaMbiX NPUNOBEPXHOCTHBIX
CNOAX OKE3aHWYECKOW KOpbl. 3A4eCk HapAAY C Cynb@WAHBIMKM MAaCCUBHBLIMMW
PYAAMK LUMPOKO pacnpocTpaHeHbl OKWCHbIE auMy ruapoTepmansHelix obpaso-
BaHWi, XapaKTepU3YIWMWECA 3HaYuTeNnbHbIMM KonebaHWAMM  COAEPXKaHWIA
meTannoB u senuuvHbl Fe/Mn. B npegenax cpeauHHbiXx XpebToB € HU3KMMM
ckopoctAMk (menee 5 cm/roa) cnpeamHra (xpe6Tei MHawiickoro u ATnaHTk-
YECKOro oKeaHa) OKucHble (auMm ruapoTepmansHeix o6pasoBaHuii pe3ko
obeaHeHbl Xenesom W ManbiMM 3nemenTamu W oboraweHs mapraduem. Ecnu
BCMOMHUTb, Y4TO MNEPBWYHbIE FMAPOTEPManbHbIe PacTBOPbl XapaKTepU3YHTCA
penvyuHamu Fe/Mn, paeHeimu 1—10, To MOXHO npeanonarartb, 4TO B NOANO-
BEPXHOCTHBIX YCNOBWAX NPOM3OLIEN pe3KWiA cBpoc Kene3a W BMECTE C HUM
uenoro pAga maneix 3nemeHToB. [peanonaraemsie obnacT nokanusauwm
PYAHBIX TEN NOKa3aHbl Ha puc. 5.

WMHTEeHCUBHOCTL rMAPOTEPMAanbHOW [EeATEeNnbHOCTM B CNPeAuHroBbIX Xxpeb-
Tax, KOTOpaA KONWYECTBEHHO CBA3aHa CO CKOPOCTBIO CMPEAWHra, OTPa)kaeTcA
W B COCTaBe METanfAoOHOCHbIX OCAAKOB, (hOPMHMPYIOWMXCA U3 “‘ocTaToyHoro’
PYAOHOCHOIr0 pacTeopa.

Bbiwe Mbl OTMEYanu, YTO MMEIOTCA YETKWE KONWYECTBeHHbIE CBA3K MEeXAyY
CKOPOCTbIO CNpPeAuHra U CKOPOCTAMM HaKOMNEHWA OCHOBHbLIX FMApPOTEpMans-
Hbix KomnoHeHToB (Fe w Mn). CooTBeTcTBeHHO B COCTaBe OCafKOB YBenu-
YMBAETCA [ONA rMAPOTEPMAanbHO NPWBHECEHHOrO BEWECTBa, NYTO HaAeXHo
dmkcupyetca BenvumHon moayna (Fe + Mn)/AI.C yBenuyeHwem CKOpOCTH
CNpeAvHra YyBenuMuYMBAaeTCA WMpuHa oBnacTM pacnpocTpaHeHWA MeTannoHoc-
HbIX OCaAKOB, @ NPU AOCTOYHO BLICOKMX ckopoctAx (Bonee 5 cm/roa) Ha
CKMOHax CNPeAuMHroBbiX XPebTOB W B NPUNEralWMX YacTAX KOTNoBuH chop-
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Puc. 5. Pacnpepenexwe rMApOTEPMansHbIX ¥ FMAPOTEPMAaNbHO-OCAAOYHbIX O6pasoBamuin
B OKeaHCKOR Kope

1 — ra66poBbii ropu3sonT; 2 — gailkoseil KoMnnexc; 3 — 6asaneTel; 4 — KapGoHaTHLIE
METanNoHOCHbIe 0caaku; 5 — GeckapbBOHATHBIE METANNOHOCHbIE Ocapgku; 6 — kapGowar-
Hble nenaruvyeckue ocagku; 7 — GeckapbBoOHaTHble nenaruveckue ocagku; & — peakan
BKPANNEHHOCTh W XMUNbHAA cynbduaHaR MuHepanusauua; 9 — cynshuaHsie Tena obnactu
GOPMUPOBEHMA pYAOHOCHBIX FWUAPOTEPMAanbHbIX pacteopos; 10 — ruapoTepmansHeie
MaccuBHble Tena o6nacTel BCTPeYW MMAPOTEPMAanbHBIX PACTBOPOB C NPUAOHHON OKeaHCKOW
80a0#; 77 — meneso-mapraHuessie rMapoTepmantHbie KOpKW; 72 — NpenMyLUecTBEeHHD
MapraHuessie ruapoTepMmansHble KOpku. MHaekcamu ykasaHbl XUMUYECKWE 3NEMeHTbI,
KOHUEBHTPUPYIOLWMWECR B MMAPOTEPManbHbIX 06Pa3oBaHnAX

MUpyoTcA GeckapboHaTHbie pa3sHOCTM METanNNOHOCHBIX O0CaAKOB, KOTOpPblIE
Mbl OTOX/AECTBNAEM C PYAOHOCHbIMM.

Ha ocHOBaHWM aHanuaa pacnpegeneHvA rWAPOTEPManbHbLIX W TUMAPOTEp-
MansHO-0Cafl04HbIX 0Opa3oBaHMii B OKEaHWYeCKOW KOpe Mbl MOXXeM caenath
cneayrowmMe BbIBOAbI. ;

1. Ceityac MOXHO CYMTaTh HAAEXKHO YCTAHOBNEHHbLIM, YTO UCTOYHMKOM MeTan-
NOB rMApOTEepManbHbIX PaCTBOPOB ABNAIOTCA OKeaHuyeckue 6asanbTel.

2. MmppoTepmanbHbie U MMAPOTEPMAanbHO-0CafoYHLIE 06pa3oBaHNA He YHM-
KanbHbl, @ NONbL3YIOTCA LUMPOKWUM PacnpoOCTPaHeHWEM; NPaKTUYECKW BCA OKea-
HU4YeCKaA Kopa, hopMUPYIOWAACA B pe3ynbTaTe CNpeAuHra B npeaenax cpeauH-
HbIX XpebToB, coaepxuT 3T 06pazoBaHuA.

3. Hanbonee nepcnexkTuMBHbIe 0bnacTu pacnpocTpaHeHWA 3aTux obpazosaHui
C TOMKW 3PEeHMA NPaKTU4YeCKOW 3HaYMMOCTM — YYacTKW OKeaHWYecKOW KOpbl,
hopMuMpylOWMECA NpU cKopocTu cnpeaunra Gonee 5 cm/roa (okucHele, B Tom
yucne GeckapGoHaTHbIe W CynbtMAHbIE hauMK NPOCTPAHCTBEHHO He Pa3obuleHs!,
KaK npeaenax Kopbl, (OPMUPYIOWEACA NPU CKOPOCTU CNpeiuMHra MeHee
5 cm/roa; o6vemel ruapoTepManbHbix 06pa3oBaHui, CTeneHs KOHUEeHTPWpoBa-
HWA PYAHbIX 3NEMEHTOB 3Ha4YMTENsHO Bonbue) .

4. B cBA3N CTeM, YTO CKOPOCTb CNPeAWHra, AOCTaTONHO YBEPEHHO oOnpeaens-
eTCA NO NWHEeAHbIM MarHWTHBIM aHOMAanNWAM, Y)XKe B HacTOALLee BPEMA MOTyT
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BLiTh yKa3sauel Hanbonee nepcneKTUBHLIE 06NacTM ANA NOUCKOB rMAPOTEPManb-

HbIX TEN Ha OKEaHCKOM AHe.

5. WckniwoyeHne M3 nNepevvcneHHbiX Bbile 3aKOHOMEPHOCTEA OKeaHCKOro

pydoreHesa NpeACTaBNAKT NPOUECCh

KOHUEHTPUPOBAHUA PYAHLIX 3NEMEeH-

T0B B ""ambBpuoHaneHyl’’ cTaguio pasvTuA okeaHa (Hanpumep, KpacHoe mope),
KOrAa B OTAeNbHbIX “MOByLWKax'' Npu onpegeneHHbiX (aunanbHbiX YCNOBUAX
AaXe NPy OTHOCMTENbHO HU3KWUX CKOPOCTAX CNpPeavHra moryT ob6pa3oBbiBaThCA

AOCTATOMHO KPYNHbLIE PYAHbIE 3aNeXu.
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OCHOBHBIE 3TAMbI
PA3BUTWA MAPrAHUEBOIoO PYAHOIO: MPOLECCA
B UCTOPUW 3EMNU

MapraHuesblit pyAHbIA NPOLECC NPoTeKan ¢ PaBHOW MHTEHCMBHOCTLIO Ha NPO-
TAXEHWW Bcen uctopuw 3emnu. Ha AaHHOM 3Tane reonorvyeckKoro M3yvyeHusa
NPOMBILINEHHBIMWA CYUTAKOTCA MapraHuessle 3aneu O0CafoNHOro W BYNKaHo-
reHHO-0CaA04YHOr 0 MPOMUCXOXKAEHWUA, KOTOPbIe LWWMPOKO Pa3BuTbl U B COBPEMEH-
HbIX OKBaHW4YECKUX OTNOXeHuAX. Kpome Toro, M3BecTHbl MapraHuesble pyasbl,
o6pa3oBaHHble B pPe3ynbTaTe runepreHHbIX, WHMWUALTPALMOHHBLIX, TuapoTep-
ManbHbIX 1 CKapHOBbIX npoueccos |[BerextuH, 1946] .

B ceA3n ¢ Tem 4To npobnema reHeauca mapraHuesoro pyaoobpasoBaHuA
wupoko obcy)aanace B OTeYeCTBEHHOW WM 3apybe)kHoil nuTepaTtype, Mbl He
OCTaHaBNMBAEMCA Ha BONPOCaX MEXaHW3Ma 3TOro NPouecca U UCTOMHUKE pya-
HOro BewecTsa. BHMMaHWe COCPEAOTOYEHO HAa TUMUYHBIX B FEHETUYECKOM OT-
HOLLIEHWW MECTOPOXAEHWAX, KOTOPbLIe A0BONLHO Cnabo OCBelleHbl B NUTepaTy-
pe, U, KpoMe TOro, AenaeTcA NONbkITKa AaTe 06Uy CXeMy B3aMMOYBA3aHHOTO
nUTO- U PyAOreHesa.

MapraHueBoe opyAeHeHWe Havyano (HOPMUPOBATLCA HAa PaHHUX 3Tanax reogo-
rudyeckon wuctopun 3emnu. Mo-eupumomy, Hawbonee apesHWe — apxencKue
OCafioyHble MapraHueBble PyAbl Xene3opyAHoW rpynnet WMHauw, abconoTHbiA
303PacT KOTOPLIX HECKONbKO npessiwaer 3 mnpa. net [Roy, Supriya, 1981].
B nocneayrouwme reonoruyeckue 3noxu HEOAHOKPAaTHO BO3HWKaNW YCNOBWA,
6naronpuATHbIE ANA MapradueBoro pyaoobpasoBaHuA. B WHaum Ha pasHbix
CTpaTUrpamMyecKnx YPOBHAX W3BECTHbI MECTOPOXAEHWA W MPOABNEHWA Map-
raHuesbiXx pya. B apxee HacuMTbIBaeTCA YeTbipe TAKWX YPOBHA, NPUYPOYEHHbIX
K JKene3opyaHoW KoHaanutosow rpynne (2650 mnH. net), noarpynne [xap-
gap (2400 mnH. net) wn Apasonuiickoi Haarpynne (2550—2000 mnH. ner).
B npovepo3oe — ABa YPOBHA; € HWXKHUM M3 HUX CBA3aHbl MECTOPOXKAEHWUA
rpynn TavrHyp (946—986 w™nH. net, wrtat Opwca) w Caycap (986—
846 mnH. ner). K Bonee BLICOKOMY YPOBHIO OTHOCATCA 3aneu MapraHueBbix
pya, npuypouYeHHble kK cnoAm [lewrawra (wrar Auaxpa lNpapgew). Becbma
BEPOATHO, YTO C 3TUMW YPOBHAMM KOppenupylTcA 6nu3kue no Bo3pacTy
ApesHenwme pyasl Adpvku, Bpasunum u o-sa Maaarackap.

5. 3ak. 1620 65



MapraHuessie pyAHbie 3anexu B COCTaBe »Kene3opyaHoU rpynnbl pacnpocT-
paHeHsl B wrtatax buxap u Opucca 8 MHAMM v umeroT aBconoTHLIM BO3pacT
nopAaagka 3100 mnH. nev. PyAHbie Tena, TeCHO CBA3aHHbIE CO CNAHUAMMK, MHO-
raa TydgoreHHbIMK, a TakXe C KPeMHWCTbIMA NOPOAaMM, 3anerarwdT B BepXHen
4acTW MOLLHOM TONLKW NONOCUHATLIX XKene3HsiX pya. Bce 3T Nnopoabl B HUMTOXHON
cTeneHn NoaBeprauch MetaMopduamy, NOCKONbKY OHW (hOPMUPOBANUChL B Npe-
aenax nnatopMbl, BOZHUKILLENA paHee B OTAANEHHOM MeoNormYecKoM NPoLLNoOm
[Supriya, 1981]. MapraHueeble OcagouYHble PyAbl B OCHOBHOM MepeKpucran-
NW30BaHbl U TONLKO MECTaMu UMeT KonnomopdHyo TekcTypy. OHu cnaraworcea
NMUPONK3MTOM WM KPUNTOMENAaHOM, C He3Ha4MTenbHOWM NPUMECcb) MaHraHuTa,
M3peaKa BCTPe4aeTcA ToAopokuT. bBpayHuT HaxoawtcA B HeBonbwom Konwu-
4ecTBe, HO OH NPUCYTCTBYET BO BCEX pa3HOCTAX MapraHuesbiX pya. B npuno-
BEPXHOCTHOW 4acTW PyAHbIE 3aneXxu NOABEPranvch WHTEHCMBHOMY BbiBeTpWBa-
HUIO W NPeBPaTUNNCL B MapraHUoBUCTbIE NaTepuTsl. BcneacTBue 3TOro Kopew-
Hbleé OCaf0MHbIE PYAbI >Kene3opyaHOW TPynnel AOAT0e BPEMA OWWBOYHO Cuu-
Tanwucb NaTepPUTHbLIMM.

Onuceisaemsie pyast wratos Buxap u Opucca, nomumo apyrux ocobeHHoc-
Tel, MHTEPECHbI TEM, YTO B HUX HA 3ape reonorMYecKon UCTOPUM 3eMnu YeTKO
HaMeTUNach acCOUMaUNA MapraHua C Xene3om.

Bonee monoasie mapraHuesbie pyabl, OTHOCMMble K Haarpynne [xapsap,
KOTOpaA CnaraeTcA W3 ABYX Pa3sHOBO3PAaCTHbIX KOMMMNEKCOB MOPo4, Takxe
cnabo mMeTtamopdm3oBaHbl, KaK W HEKOTOpble BMewawuwme mx nopofbi. [u-
PONK3UT-KPUNTOMENaH-PaMCAeNUTOBbIE PyAbl C NPUMECBH) MaHraHwuTa, 6payHu-
Ta M AKoBCUTAE NepecnaveBardTCA C CMHIEHEeTMYHbIMW OCafoYHbiMu 0B6pasosa-
HUAMKU: CnaHuamu, pexxe UNNMTaMK, KPEMHUCTbIMKM cnaHuamu. MoABNAKTCA
nepebie yNnoMWHaHWA o MapradHuosucTeix (MnO 2—8%) u3secTHAKax, a Tak-
e 0 AONOMUTAax U aHKepuTax. B paspe3sax 3anexend OTMEHaOTCA NOAYLIEY-
Hble naebl (cnuaWTel, MetabazaneTbi), copepxawme ao 0,5-06% MnO, Ho
HenocpeACTBEHHOW CBA3W BYNKaHWTOB C MapraHuesbiMW pyAamu He Habnio-
paetcA. 3TO  Aano OCHOBaHWE MPUNMCLIBATL MapraHueBbiM PyAaM CUHreHe-
Thyeckoe (nepeuyYHO-0cagouHoe) npoucxoxaeHwe [Supriya, 1981].

Bonee monopable mMapraHueBble MeCTOPOXAEHMA M BMellawllne UX 0Cafoy-
Hble NOPOAbLl APXEWCKOro BO3pacTa OTHOCATCA K KoHaanuToBOW rpynne v Hag-
rpynne Apagenu. OHu npeTepnenu cunbHeld MeTamopguam. Tak, Nopoasbl
KoHpanutoBoW rpynnbl OTHOCATCA K rpaHynutoBon dauwu, a obpa3oBaHuA
Haarpynnel Apasenn — K thaumu 3eneHbix cnaHues. 3To 3aTpyAHAET onpegene-
HWE NepBWYHOrO cocTaBa W ycnoBui obGpazosBaHuA pya. TeMm He MeHee Ha OCHO-
BaHMM HEKOTOPbLIX WCCNEAOBaHUW W MNPUYPOYEHHOCTU PYA K NNathopMeHHbIM
o6nacTAM OHW CYATAKOTCA NepBUYHO-0CafoYHbIMK [Supriya, 1981].

MapraHuesble pyasl pudeickoro Bospacta M3BecTHbl Kak B WMHauu, Tak u
8 CCCP.

MapraHuesbie mMecTopoxaeHuAa cnoeB [lleHraHra umeT NPeanonoXXUTENbHO
NpOTEPO30MCKUA  BO3PacT W PacnonaralwTCA Ha TeppuTopuMM  LWiTaTa
Anaxpa [papew. OkucHble MapraHuesble PyAbl COTNacHO NEpeMexalTch
308CbC KPEMHUCTBIMKM MNOPOAaMM W TOHKUMW CNOAMM W3BECTKOBMCTBIX
CnaHueB, KOTOPble BCE BMECTE 3aKNYeHbl B TONWE MW3BECTHAKOB. MHoraa
BCTPEYalOTCA AWMbI. PyaHble MuHepanbi: 6payHuT, 6UKCOMWT, TOAOPOKMT,
NMpon3nT (B pyaax, NepecnauBarlUMXCA C KPEMHUCTLIMKW CnaHuaMu 1 AMma-
MW) , pamcaennut u Henyut (B pyaax, NOAYMHEHHLIX U3BECTHAKAM) , GepHeccuT,
MaHraHUT, PaHCbeUT WM TOAOPOKMUT (B pyAax, nepecnavBallUMXCA C U3BECTKO-
BMCTbIMM cnaHuamu) . M3secTHAKKM cogep)kaT MapraHey, Ho He bBonee 2,5%
MnO. B pynax xe coaepxaHue MnO aocturaet 45—47%. Cnom lMeuraura He co-
Aepxkart synkaHutos. [lonyckaeTcA, YTo pyabl NpeAcTagnAT coboil XumMuyeckue
OCaL,04HbIE OTNIOXEHWA, KOTOPbIE NPETEePneny W3MeHEeHWA NOJA BNVAHWEM auWare-
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He3a. Kak pyael, Tak ¥ BMewWalowme nopoabl NOABEPrAUCE NULLL HE3HAYUTENb-
HOMY BO3AeNACTBUI0 MeTamoptuama, YTO XapakTepHo ANA nnaTopMeHHsIX 06-
nacreun.

Ha tepputopun CCCP oboraweHHble mapraduem pwudenckue Nopoasl otna-
ranuck B FEOCMHKNMHANbHLIX YCNOBWMAX M MNOAYMHEHbI BYNKaHOMeHHO-0CaA0M-
HbiM obpaszosanmAm. Mo aavHbIM 3anagHo-Cubupckux reonoros, B CyHran-
ckom paioHe Ha CpeaHem Canavpe B OCHOBaHuM pa3pesa pudercKux 0Tno-
JKEHWIA 3anerarwT 4YepHble M3BECTHAKW C OCTAaTKaMKW MCKONaembiX, COAepXaline
NPOCNON YrAUCTLIX CnaHues M KpeMHen. OHM OTHOCATCA K KUBAWHCKOW CBWTE
cpeaHero pudeA M MMerT MowHocTe Bonee 1000 m. Boiwe 3anerawoT Gonee
mouwHele (okono 1500 M) nopodbl CYHramckoi CBUTbl CpefHe-BepxHepudeii-
ckoro so3pacta. OHa cnaraeTcA yrnucTo-KPeMHUCTbIMW CnaHuammu, 06nomMoNHbI-
MW W3BECTHAKAaMK, athhy3vBaMn OCHOBHOTO cocTasa u ux Tydamu. OHu nepexo-
AAT BBEpPX B NOPOAbl KEAPOBOW CBUTbI.

Belwe cornacHo 3aneraioT gonomuTsl, dochopuT-gonoMuTOBbIE BpEKYMK C
NPOCNOAMM W NUH3AMW KpeMHen W (hocopUTOB, OTHOCUMbIE K KeAPOBCKOW
cBuTe BepxHero pudeA—seHaa (mowHocts Bohee 700 m). OauH u3 Haubonee
APEeBHUX YPOBHeW nopof, obBorauieHHbIX MapraHuem, NpMypoyveH K Bepxam
CYHraACKOM—HWXKHUM TOPW3QHTAaM BbILLENEXALEN KeapoBoW CBWTbl. 3Aechk
UMeeT MEeCTO MnepecnanBaHue KPeMHWUCTbIX U CyNbGUAHO-YT NUCTO-KPEMHUCTBIX
cnaHues, U3BeCTHAKOB W TycoB. Cpean Hux 3aneral0T OTAenbHble MNPOCNOW
MOLWHOCTEI A0 1 M cynbdMAHO-TNIMHUCTO- KPEMHUCTLIX CMaHUeB W YepHbiX W3-
BECTHAKOB C coaepxaHuem mapradua 05—3%. B paHHOmM cnydae Bnepsbie
MOXXHO HaMeTWTb OTAANeHHYK CBA3b MapraHueebiXx pya ¢ cocgatamu. 3acny-
YKMBAT MHTepeca KapBoHaTHble mapraHuessle pyasl MkaTtckoro mecropoxae-
HuA B BepxHeBuTMmckoM paiioHe 3abaikanbA, KOTOPbIE NOAYMHEHLI KPEMHUC-
TO-FNWHACTO-KapBOHaTHLIM NOPOAAM WMKATCKOW CBWTHI No3aHero puden. 3aeck
pPa3BUTbl POAOHWTOBbIE MapraHueeble PyAbl, BO3HWKLUME B pe3ynbrate MeTa-
MOpP(M3Ma MepBrYHbIX KapBOHaTHbIX U KPEeMHUCTO-KapboHaTHLIX OTNOXEHWH.

Mpouecc mapraHuesoro pyaoo6pa3oBaHMA Gonee WHTEHCMBHO MNPOABMNCA
B thaHepo3oe. DopmMupoBaHMe Pa3HOTUMHBLIX B FEHETUYECKOM OTHOLLEHUM Mec-
TOPOXABHMMA W NPOABNEHUA NPOMCXOAUNO Ha MPOTAXEHWW BCEro 3TOro reo-
NOrUYecKoro oTpeska BpemMeHu. 3TU MeCTOPOXKAEHWUA AeTanbHO OnNWucaHbl B Nu-
Tepatype, n 0606LEHHbIE AaHHLIE NO HEKOTOPLIM M3 HMX HeaaBHO onybnuko-
BaHbl B MaTepuanax X| BcecowsHoro nutonoruveckoro cosewaHua [Byama-
maxos, 1980] v B moHorpachuu oaHoro u3 asTopos cTathn [Cokonosa, 1982].

C oTnoxeHnAMM KeMBpWilCKOro Bo3pacTta cBA3aHbl 3anexu Antae-CaAHCKOW
obnactn (YcuHckoe, Masyneckoe, JypHosckoe, MopHowopckoe) , Yacko-Wax-
TAapCKOro U XWHraHckoro panoHoB Cwbupu, Annanauckoro pervoHa CLA.
3HauMTeNbHbLIA MHTEPEC NPEACTaBNAT MECTOPOXEHWA TaK Ha3biBaeMoro KuTan-
CKOro TWNa, onucaHHble ¢paHuy3ckum uccneposatenem [Bouladon, 1970],
KOTOpbie AalT okono 12% MMPOBOW NPOAYKLMW MapraHuesbiX Pya, U MX u3y-
YeHWe MOXKeT ne4yb B OCHOBY pa3paboTKW HOBbIX NOWCKOBLIX NPEANOCBINOK.
[nA 3toro TMNa MECTOPOXAEHWIA XapaKTepHa WX MPOCTPAaHCTBEHHaA CBA3b C
yepHocnaHuesoi cepuei. B Kutae oHw pa3sutel Kak B BepxHem kapboHe
(mecTopoxaeHnA YuH-U3abeH, KbAHYEM u Ap.), Tak m B BepxHeM AokemBpuu
(mecTopoxaerve HunaH-XyHau), a B8 MaboHe (mectoporkaeHue MoaHa) — B
cpeaHem pokembpum (paHcBunsckue oTnoxeHua) . Mo aaHbibim WU. BynagoHa
[Bouladon, 1970], pa3pe3 mapraHueHocHeix oTnoxeHuin Kutaa u FaboHa Haum-
HaeTCA necyaHWkamwu, 3atem cnegyroT mouiHsle (100—200 m) yepHbie cnaHubl,
oboraweHHble 06YrneHHbIMW PacTUTENbHLIMW OCTaTKdAMW W NUPUTOM, W 3aBep-
LaeTcA pa3pe3 AONOMWTOBbLIMKA cnaHuamu. MNMocneaHue Takxe cogep>kat B cebe
NWH30BUAHLIE Tena mapradueBbix pya. WHorga scTpevaloTcA M ALWMLI, @ TaKXKe
YepHble TnaHubl, PacrnonoeHHsle Hag gonomutamu. Bce atu nopoabl 3anon-
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HAKT noHWXXeHWA naneopenseda, npeacrasnAsBwKne coboi dparMeHTbl Menko-
BOAHbIX MOPCKMX BacceitHos, COOBWaBLINMXCA APYT C APYrOM.

MoaYepKWBaeTCA, YTO YCAOBMA KOHUEHTPaUWM MapraHua COo3Aasanuck npu
CMeHe BOCCTaHOBMTENbHOW CPeAbl MPyU HaKONNEHUWU YIAWCTbIX CNAHUEB B OKUC-
nutensHyo [Bouladon, 1970]. Xvumuueckuit cOCTaB MapraHueBbiX pPyA MecTo-
poxaesua MoaHa cneaylowmin (8 %) : Mn — 50-52, Fe — 2-3, Si0, — 5-4,
P —-0,09, Al,0; — 5-4.

B Tonuwax OpAOBMKCKOro BO3pacTa NOKanu3ylTCA MHOIMOYMCNEeHHble, XOTA
w menkue, mectopoxaeHuAa KxHoro Ypana, Myroaxap v [lMpunwwumckoro
pyaHoro paioHa. Cpeaw CMNypviiCKUX MNOPOA 3aneralnT pyabl MecTopoXae-
Hui Taxta-Kapaua u [layraw 8 CpegHeit A3uu u, Buaumo, CananeCckoro mMecto-
poxaeHuA Ha Ypane.

[esoHckue 06pasoBaHWA BMELLAT  MHOTFOYUCNEHHBIE  MECTOPOXAEHWUA
KaszaxcraHa (mectopoxpaeHuAa Artacyickod u [LKe3gUHCKOW rpynn, a Takke
Mypaxukckoro u Kapkapanuxckoro paitoHos) 'Bysmakos w agp., 1980;
CanoxHukoe, 1980; Coxkonoea, 1982], MarHMTOrupckoro CUHKAWHOPWA Ha
¥pane, PyaHo-Antanckon v Tomb-KonbiBaHCKOW CTPYKTYPHbIX 30H B Cubu-
pv [Cokonoea, 1982] u ap. XapakTepHo, YTO NepevucneHHble MecTOPOXAEHWA
NOKanu3ylTCA B COCTaBe Pe3KO OTNUYHLIX B NUTONOMMYECKOM OTHOLLEHWW
Tonuw,. Tak, MecTopoxaeHWA ATacyWCKOW rpyrnel CBA3aHbl C KOMNMNEKCOM
pasnuuHbiX KapbBOHaTHbIX WM TNUHUCTO-KPEMHMCTO-KapBoHaTHeIX nopoa, Ko-
TOPbIM NOAYMHEHBLI TeppureHHble 0Bpa3oBaHNA W BYNKaHWTbI. MecTopoXaeHWA
MarHMTOropCcKoro CUHKNWHOPWA MNOKanu3yrwTCA B TOMWwax, rnasHaA ponb
B KOTOPbIX NMPUHAANEKUT BYNKAHUYECKUM NOPOAAM U ALLMAM.

MecTtopoxaeHuAa MarHMTOropcKoro CMHKNMHOPWA O4YeHb BNW3KKM NO Xapak-
Tepy OpyAeHeHWA MecTopoxaeHuAM Yacko-lWaHTapckoro paioHa, XOTA no-
cneaHue OTHOCATCA yxKe K aApyron (kembBpuiickoi) anoxe.

W3 wnucna MecTOpoXAeHWHA KaMeHHOYronbHOro BO3pacTa Chneayet OTMETUTh
AKKepMaHOBCKOE MecTopoXKaeHue Ha Y pane.

Mepmckuin Bo3pacT MMeeT YNyTenAKCKOE MeCTOPOXKAEBHWE, PacrnonoXeHHoe
Ha 3anaaHoM cknoHe KxHoro Ypana. K nepmo-TpuacoBsiM NopoAam O THOCATCA
HekoTopble MecTopoxaeHMA Mapokko (B KpacHOUBETHbIX TeppureHHbiX Ton-
wax), Hosoi 3enaHaum v AnoHuu. CneayeT OTMETUTb, MTO MapraHuesoe
opyaeHeHne B HNOHWW KWMeeT O4YeHb WWPOKWA BO3PACTHOW AManasoH pac-
NPOCTPaHeHWA; OHO BnepBble OTMEeYaeTCA B ToNWax NO3AHEeNaneo30WCKOro
BO3pacTa U NPoCNeXXuBaeTcA B Me3030e, BNMoTk A0 NO3AHEro mena.

C OTNOXeHWAMMW NO3[HEN pPbl—PaHHEero Mena Tak»e CBA3aHbl MEeCTopoXae-
HuA Mapokko (rnuHucTo-gonomMuToBOM TOonwwm), Benrpum (YpkyTt) M MHoro-
YACNEeHHbIE MENKWe 2anexxm MapraHua so ®paHuunckaHckon cepum CLIA.

OtnoxeHnA menoBoro Bo3pacta (06bI4HO BYNKaHWTbLI) MapraHUeHOCHbI
B 3askaBka3be, Yanu u B Aectpanuu. Kpome Toro, ¢ BynKaHoreHHsIMu1, Byn-
KaHOreHHO-0CagoYHbIMU W KapboHaTHeIMM (AONOMWTLI) nNopoAaMu CBA3aHbi
pyaonpoasneHnA MapoKKO U HEKOTOPbIX eBPONEHCKUX CTPaH.

Hawbonee NpoAyKTMBHa B OTHOLLEHWW MapraHUEeHOCHOCTW, KakK W3BEeCcTHO,
naneoreHoeanA 3noxa. C paHHeONWroueHOBbLIMY aneBpuTO-TNMUHUCTEIMUA U KpPeMm-
HUCTBIMA OTNOXXEHWAMMW PaHHEro ONWroueHa CBA3aHbl YHWKanbHble NO 3anacam
M KavecTBy mapraHuessie pyasl Hukononsckoro Ha Ykpaude [[anunos, 1971],
Yuatrypckoro 8 [py3suu [[zoueHuase, 1969: [onuaze, 1974; Asanuanu,
1978] w BapHexckoro B Bonrapuu [Anexcues, 1960] GacceiHOB, a TaKe He-
Bonblwme MecTopoxaeHuA 3akacnuA (Maureiwnakckoe), KpacHopapckoro
kpan (MabuHckoe), 3anagHoit py3un u Ykpauesl. K 30ueHYy OTHOCATCA
BYNKaHOreHHO-0Caf04Hble MecTopoXKaeHMA KybBbl M MeHee 3HauMTenbHble 3ane-
1 Hosow KanepoHuu, o-8a ®uaxm, n-8a Onumnuk B CIIA, a Tak»e ocapouHoe
pyaonpoAeneHue Ha Ypane (mectopoxaenue MonyHouxoe) .
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Haubonee yaauHbl ANA BbIABNEHWA 3aK.OHOMEPHOCTEA NWUTO- U PYAOreHe3a —
OCafloYHbIe 3aNeXXn MapraHueBbiX pya, NNDOCTPAHCTBEHHO M FEeHETUYECKU CBA3AH-
Hble CO CneunduyHbIMA B NUTONOTMYECKOM OTHOLUEHWM NOPOAAMM ONWroLeHa
Hra CCCP, Bonrapum u 3akacnua, NOCKONbKY OHW MOYTHM He HecyT CNeaos Ha-
NOXeHHbIX NpoueccoB mimeHeHuA. Hanpumep, B npegenax Ynatypckoro [Asa-
nuaiu, 1978; Mavabenu, Xamxaase, 1979], Manreiwnaxkckoro, flabuHckoro v
Hukononsckoro [[danunos, 1971] MecTtopoxaeHwid pynoBMELLAIOWIME M OCO-
GeHHO WX NOACTUNAKLWME NOPOALI NPeACTaBNEHbI NECKaMW apKO30BOro COCTasa.
OHM ynNNoOTHEHbl NWWE B MeCTax KOHUEHTpauuu MapraHuesbiX MWHepanos,
onana, $hochopUTOB U APYIrMX ayTUreHHbIX MUHEpanoB, HaAXOAALWMNXCA B TECHON
napareHeTUYecKoWn CBA3W Apyr ¢ aApyrom. MpusHakom cnaBoro anureHeTUYecKo-
ro M3MEHEHWA MapraHUeBOHOCHbLIX OTAOXEHWW CNYXMUT TaKXKe OTCYTCTBME B HUX
rMAPOCNOAbLl U HeynopAAOYEHHbIX CMEeLUaHHO-CNoWHbIX 06pa3soBaHWMi ruapo-
CNoAa-MOHTMOPUNNOHWTOBOrO0 coctasa. Jluwe cenanoHWT TpaHchOpPMUpPOBaEH
B ENne3ucTbii MOHTMOPUWMNNOHMKT, YTO BecbMa CneunduyHO He TONbKO ANA Xa-
paKTepu3yembiX, HO Takxe AnA GeHTOHUTOHOCHLIX (hopmaumnidi Boobiue.

MaprasuesoHocHble 06pa3oBaHMA oONUCbIBaeMoro Ttuna opMUPOBanuch
Kak B npubpexHbix, 06bIY4HO NUTOpanbHbIX, WenbdoBbIX W OTWHYPOBaHHbIX
BacceitHax, Tak W B AenbToBbiX daumnAx. MepeuuHbie KapboHaTHbIe M MaHra-
HUTOBbIE pPyfAbl, CBA3aHHbIe C GEHTOHUT-LEONUTOBLIMW, FNAYKOHWUTOBBIMU W
APYroro Tuna OMOKamu, MOMXHO OTHECTM K TUMWYHO aBTOXTOHHbIM 06paso-
BaHWAM, NPEUMYLLECTBEHHO Pa3BUTLIM B TEKTOHWYeCKM cTabuneHbix obnacTtAx.

[MpumeuaTensHo, YTO CYMMapHaA MOLLHOCTb MPOAYKTUBHOrO, NOA- U HAaApPYA-
HOro ropu3oHToB B 2—3, a Horga 5—7 pa3 MeHblue N0 CPaBHEHWUIO C CMHXPOH-
HbIMW C HAMW NO BO3PacTy TEPPUreHHbIMKW OTNOMEHUAMMU MAWUKONCKOW Cepuu,
4TO YKa3biBaeT Ha UX NOKaNbHOE pasBUTHE.

BbiCOKMI OKWUCnuTeNbHBIA noTeHuuan Fe?' no CPaBHEHWIO C Mn?** cnoco6-
CTBOBASN HaKOMMNeHW reTuTa, NMPUTa U CenafoHWTa Ha PaHHel CTaauu OTnoXe-
HUA pya. Kcratv, obwmin BanaHc »ene3a B XapakTepu3yeMblX pa3pesax
HamHoro 6Gonblie, 4emM 3To npeanonaranoce paHee [Mavabenn, Xamxaase,
1979]. Mouwtn kawabi uukn pyaoobpazoBaHuA HaYMHAETCA (HOPMUPOBaHUEM
reTMTOBbLIX NPOCAOEB, MpaBAa, ManOMOLWHbIX, HO LWMPOKO Pa3BuTbIX NO na-
tepanu. CraHoBneHue cobBCTBEHHO MapraHuesoro pyaoobpasoBaHWA OTHOCUTCA
K NoCneayloLen cTaauMu auareHesa 1, No-BMAMMOMY, WAET NapannesnbHo C TPaHc-
thopmauueit cenagoHuTa.

Oco6eHHOCTE BEPTUKANbHOW 30HaNLHOCTM MPOAYKTUBHOrO FOPU3OHTa 3a-
KNKYaeTCA TakxXe B (IOPMWMPOBAHMW B KaXAOM CaMOCTOATENbHOM UWKNEe map-
radHuesoro o6pazoBaHMA pOAOXPO3UTa W MaHraHokanbuuta, obpasylowmx
B Ynarypckom BacceiiHe ManomowHble npocnov. B nonAx passuTuA UCKNHOYK-
TenbHo KapboHaTHLIX PYA TakaA 3aKOHOMEPHOCTb, ECTECTBEHHO, HE MOMeT
vMeTb MecTa. Ho uemMeHTauMA KPynHbIX MaHraHWTOBbIX BblAeneHuin 6Gonee
MenKuMmMu no pasMepam kapboHaTHbLIMWM MUHepanamu, a Takxe chauuanbHbie W
CTPYKTYpPHble 0COBEHHOCTVM NO3BONAKDT CYATATh, YTO Te U ApYrue pyAbl Nepsuy-
Hble U (OpPMUMpPOBAnNUCL HEPeAKO BHe 33aBMCUMMOCTU OT rNyOGuHbl BOAHOrO
bacceitHa. KocBeHHbIM NOATBEPHAEHWMEM TaKOro AOMYLWEHWA MOMET CNyXWTb
XapakTep KOHUEHTpauuum KapboHaTHbIX PyA B BOCTOYHOM W HOrO-BOCTOYHOM

4acTAX YnatypcKoro MeCTOPOXAEHMA, rae NOAPYAHble W PyAOBMeLLaloLme
NecKku AOCTUrawT MakKCMManbHoOW MowHocTu. MIMeHHO B 3TOW 4acTu B paHHeMm
OnuroLeHe, a BO3MOXHO, M B NO3AHEM 30LEHE NaneopeKa BNagana B YMaTypcKum
bacceuH.

OrpaHuyeHHbId 06BEM CTaTbK HE NO3BONAET OCTAHABNMBATLCA HA XapaKTepuc-
TUKE OTAENbHbIX MecTopoXAeHui. [puBeaeHHbIMKY NPUMEpPaMKU AanNeKo He ucYep-
NbIBAETCA MNONHbLIA NepeYeHb MapraHueBbliX MECTOPOXKAEHWIA HaLen NNaHeTbl.
OaHako fawe pacCMOTPeHWe CPaBHUTENLHO OF PAHWMYEHHOro Yucna obbexToB
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no3BONAET BbIABUTL PAA WHTEPecHbIX OCOBEHHOCTEA MapraHueBoro pyaHoro
npouecca.

1) MapraHueBsi# pyAHBIA NPOLECC NPOTEKan C PasHOW WMHTEHCMBHOLTLID Ha
npoTAMXeHun Bcei nctopun 3emnu [CanoxHukos, 1980]. Mpu atom dopmupo-
Banucb PyAabl ABYX KPYMHbIX MEHETUYECKUX KaTeropuid: CUHIeHeTUYHLIE C BMe-
WalWUMK OTNOXKEHWAMW W NOCTCeAMMeHTauuokrHbele. K nepeon Kateropuu
OTHOCATCA PYAbl OCAA0OMHOrO0 W BYNKaHOTreHHO-0CAafA04HOrO MNPOWUCXOMKAGHWNM,
KO BTOpPOW — pyAsbl, obpa3osaswwecA Ha Gonee no3gHer crtagMw AwWareHesa
WNW B pe3ynbTaTe NPOUECCOB, NPOTEKABLWMX YXXe B NUTU(MUMPOBaHHBLIX OCaa-
kax. KaxaaA u3 BbigeneHHbIX 3N0X MaKCMManbHOro PYAOHAKOMMAEHWA MOXKET
06beAMHATL OTNWUYHbIE B FEHETUYECKOM OTHOLUEHMW MECTOPOXAEHUA, M Npu
OAWMHAKOBOM WCTOYHWMKE PYAHOro BewecTea, hopmbl MoBunM3aunm nocnegHero
1M akTopel, ONPeAEnAWWE BO3HUKHOBEHWE PYAHLIX KOHUEHTpPauun, MOoryt
6bITb pasHbIMK.

2) YcTOoAYMBOCTL MUHEPanorv4yecKoro cocrasa MapraHueBblX pya, Hawepg-
WwanA ABOAKOEe OTpaXkeHWe: MAEHTUYHbIN COCTAaB MOTYT WMeTb, BO-NepBbIX, PYAbl
pasHOro reHeswuca v, BO-BTOPbIX, 3aBefAOMO Pa3HOBO3pacTHble pyaHbie obpa3o-
BaHuA. OcobeHHO noka3satenbHbl B 3TOM OTHOLLEHMM KapBoHaTHble COeANMHEHUA
mMapradua, npeacTaBnAlWME OCHOBHOW NEPBWYHLIM KOMMNOHEHT pya npeobna-
paowero BonsWKMHCTBAE MECTOPOXAEHMW. TakaA 3aKkoHoMepHOCTb Tpebyer
rnybokoro aHanv3a ANA NOCTPOEHWA TeHETUYECKMX MOJenei U cxXem Knaccudm-
KauuMu  MapraHuesbiX W >Keneso-mapraHeu-KpeMHWid-(hocaToBbIX 3anexei.

3) Hanbonee apesHve MapraHuesbie PyAbl yXe Ha 3ape reonorM4yecKon ucTo-
pun 3eMnu HaxoauMnNuck B acCouMaumnm C pyaamu xeneza. 31a accoumauma Habnio-
[aeTcA Ha MHOMMX NPOTEPO30MCKUX W (haHepO30MCKUX MECTOPOXAEHUAX U YeT-
KO NPOABMAETCA Ha 3rtane copmupoBaHMA rnyBOKOBOAHbIX ene3o-mapraH-
UeBbIX KOHKPEeUUA COBPEMEHHbIX OKEaHUYECKUX BOAOEMOB.

4) MapraHuesopyAHbIA Npouecc npoTtekan o06blYHO C OAMHAKOBOW MHTEHCUB-
HOCTbIO Kak B NnathopMeHHbIX, TaK W reoCMHKNUHanbHelX obnactAx. B 3aBucw
MOCTM OT TOFO, C KaKOW CTaaven reoCMHKNUHaNLHOro pPasBUTWA CBA3aHO op-
MUpOBaHWe MeCTOPOXAeHW, W3MeHANCA obWwuWin XxapakTep NPOAYKTUBHbLIX
accoumaumi, HEKOTOPbIe FeHeTUYecKne ocoBeHHOCTU OpYyAeHEHWA M ero MacwTa-
6bi. B CBA3W C 3TUM CTAHOBUTCA OGBACHUMBIM NPUHAANEKHOCTL MapraHUeBbIxX
MECTOPOXAEHMIA Pa3sHOro TMNa K OAHOW 3noxXe: B npegenax onpeaeneHHoro
NPOMEXYTKa BPEMEHM OTAENbHbIE PErMOHbI 36MHOM0 LWapa HaxOAWNKCh Ha pas-
HbIX CTaAMAX TEOCUHKNMHANBLHOrO Pa3BuTWA, Yem u Bbina obycnoeneHa pasHo-
TUMNHOCTE OAHOBO3PAaCTHbIX MECTOPOXKAeHWin. Hanpumep, YCUHCKOE MECTOpPOX-
AeHue W MecTopoxaeHuA Yacko-llaHTapckoro paioHa OTHOCATCA K OAHOW
KemMBpUICKOW 3noxe, HO MepPBOE M3 HUX CBA3aHO C NEepexofHOW CTaaueil reo-
CWHKAWHAaNLHOr O NPOLEcca, 3 BTOPOe — C HavanbHOM.

5) HanoxeHHble cyBGaspanbHble, MHOUNLTPAUMOHHLIE W MeTamopduueckne
npoueccel Hepeako cnocobcTeoBany oboraweHyo nepBmMYHbIX, ocobeHHo Kap-
BoHaTHeIX pya mapradua. MoytM BO BCeX NMPOMBILWAEHHbIX TUNax Mapraue-
BbIX MECTOPOXKAEHWIA, BHE 3aBUCMMOCTM OT MX BO3pacta M ycnoswi topmupo-
BaHWA, yCTaHagnuBaeTcA ONW3KWIA napareHe3uc MapraHueBbiXx MWHEpanos.
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J1.®. Hapkenwr, B.C. Canuxoe, A.U. Tpybaves
JBONWUMA OCAQOYHOIO MEAEHAKOMMEHWA

OcapoyHoe MeagHOe OPyAeHeHWe Tuna MEeAUCTbIX MNecYaHUKOB U CnaHues
NoNbL3YeTCA (WMPOKWMM pacnpocTpaHeHMem B MaTepukoBom 6Gnoke 3emMHOW
KOpbl U M3BECTHO Ha BCEX KOHTMHEHTax 3eMHOro wapa. MpoABNeHMA U MecTo-
POXAEHWMA MeAW NPUYPOYEHbI K ONPEAeneHHbIM CTPYKTYPHbIM 3NemMeHTam
3emnu, rnaBHble M3 KOTOPbIX — OPOreHHble U nnartopmMeHHbie obnactu u 8
MEHBbLUEW CTEMNeHW — MUOTEOCHHK NUHANbHbIE,

llvpokoe nnowaaHoe pacnNpocTpPaHeHWe MEeAHOro OpyAeHEeHWA N03BONWNo
Ham BbIENUTbE B HEM pa3NuyHble MeTannoreHuMyeckue eiuHULbI, COOTBETCTBYIO-
LWMe TEM MUNW UHBIM TEKTOHMYECKUM CTPYKTYpaMm, a 3aTeM CrpynnupoBsaTe pya-
Hbleé MECTOPOXAEHWA B PEruoHanbHbieé MEeTannoreHuyecKne NOACa, MeAeHOCHbIe
NPOBUHUMK, MeAeHOCHbIe 30Hbl. Cpean Hux HaubGonee oTyeTnueel BocTouHo-
Cubupckuit, BoctouHo-EBponedckui, T[MPUTUXOOKEAHCKUA  peruoHanbHbie
MEeTannoreHW4ecKue NOACa, a TaKKe MEAEHOCHLIE NPOBUHUMK W 30HLI HXKHOWR,
3anagHon wu CesepHow Adpuku, KaHaackoro wura, 3anagHon Egponsli,
UenTtpansHoro KasaxcraHa, CpeaHei wu HhwHoi Aswu, BnwxkHero Boctoka,
AscTpanuu.

MeaHoe oOpyaeHeHWe OTMEYaeTCA Ha BCeX YPOBHAX CTpaturpacdmyeckoin
WKansl, HaYWHaR OT paHHero AokemBpuA A0 HeoreHa BKMwuuTensHo. OaHako
aHanu3 oBwupHOro MaTtepuana nNo MEAUCTbIM MecYaHuKam W CnaHuam no3Bo-
NAET BbIAENWUTL B pa3pe3e 0CafoyHOW 0BONOYKMU 3eMHOM KOpbl KOHKpeTHbIe
3MOXW W NEPUOAbI YCUNEHHOrO MeAeHaKONMeHWA, YepeAylolimMecA ¢ ocnabnew
HbIMWU nepuoaamu, BNNOTb A0 MOAHOrO WCYE3HOBEHWA NPOABNEHWIA, NpPeacTas-
NAKOLWKUX NPOMbIWNEHHLIA WHTepec. Huxe NPUBOAMTCA NepeyYeHb 3NOxX mepge-
HaKonneHnwA W macwTabbl uUX OpyfeHeHWA OT 06WUX PecypcoB MeAMCTbIX
necyaHuKoB u cnavues (B %):
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Maneorex-HeoreHoBan 1,2 Benackan (nosagvepoxemBpuiickan) 44,8

NiGsoh o 1,8 PanHepokembpuickan 14,7
OcraneHbie cTpaTMrpacdmyeckue 58
MNepmo-kap6oHosan 31,7 noapasgeneHua

W3 Hux rnobanbHoe pacnpocTpaHeHWe WMEeKT MeAeHOCHbIe OTNOXEHWA
no3aHeaokemBpUACKOW 3MOXKM MEeAeHaKOoNneHuA, OTMmeveHHble ByKBanbHO Ha
BCeX KOHTWHeHTax. KOHe4YHO, 3TO He CTPOro y3Kuwn BPEMeHHOM u cTpaTurpacdwu-
YECKWUW WHTepBan, OH NPOABNAGTCA HE CTPOro OAHOBPEMEHHO Ha BCEX KOHTU-
HEHTax, a HECKONbKO PacTAHYT BO BPEMEHM, NOCKONbKY BaWKanbCKWIA TeKTo-
reHe3, C KOTOpPbIM CBA3aHO OpPyAeHeHwe, HEOAHOBPEMEHHO NPOABUACA Ha pa3
NIMYHBIX KOHTUHEHTax 3emMnu, 1, Kpome TOoro, AnA AoKemMBpuA OTCYTCTBYET
CTpOran CUCTEMa OTCYETa BPEMEHU U BpeMeHHbie penepsl. K nosaHeaokembpuit-
CKOMW 3MOXe MeleHaKONNeHWA OTHOCATCA 3HAaMeHWTble MecTopoxaeHua HxHOW
Adpukn (3anp-3amBUACKUA NOAC), MECTOPOXKAEHMA W NPOABNEHWMA MeaW
CesepHon, 3anagHoin w H0ro-3anagHow Adpuku, Asctpanuu (noAc Apenawpa),
Kanapei (PeactoyH) u CWA (Yair-MawH), Apaum (TumHa), cpaBHMTEnbHO
HeAaBHO OTKPbLITAA MEAEHOCHOCTb MO BOCTOYHOW W CeBepo-3anajHON OKpawHe
Cubupckon nnatthopmbl, a Takxe LlentpansHon Aszum (AlMak B AdraHuctaHe)
W NPOABNEeHUA ro-zanagHoro Kuraa.

[pyraa BakHaA 3noxa — nNepmMo-kapboHOBaA, MeAEHOCHbIE OTNOXEHWA KOTO-
PO OTMEY3lTCA Ha MHOIMUMX KOHTUHEHTax. B OTNnokeHWAx OCTanbHbIX 3MO0X
MefHoe opyAeHeHWe U ocoBeHHO NPOMBIWNEHHbIE CKOMNMNEHWA BCTPEYalnTCA
NoKanbHo.

BblﬂenﬂEMble ANOXKW MeneHakonneHWA, CBA3aHHbLIE C UMKNAMK TEKTOreHesa,
He ABNAXOTCA NPOCTbIM MOBTOPeHWEM OcoBeHHOCTe! NpeabIAYLWMX 3NOX Meae-
HaKOMNeHWA, a KaXxAaA M3 HUX HeceT B cebGe YepTbl HOBOro, 0ToBpaxkanA 3BONO-
UMOHHbLIA HanpaBneHHbIA NPOUEecc pa3BuTMA. 3JTa HanNpPaBNEHHOCTb KacaeTtcA
npe>xae Bcero BeLecTBEHHOro, B 4acTHOCTW 3NeMeHTHOro, coctaBa pya (cm.
Tabnuuy) .

Kak BuaHO U3 AaHHbIX Tabnuubi, MeaHble pyabl Hauwbonee paHHen gokemb
DHIRCKOF"I 3NOXK MepeHaKONNEeHMA XapaKTepM3yHTCA CpPaBHUTENbHO MNPOCTbIM
3NEMEHTHbIM COCTaBOM, B KOTOPOM OTMEYEHO BCEro ABaTPW BEAYLWMX KOMMNO-
HeHTa. B nosaHnepnokembpuitickyio v 6Gonee nosaHue 3NOXU MeAEHAKOMNEHWA
OTMEY3eTCA BCE BO3PACTAHILUEE YCNOXHEHWE 3NEMEHTHOrO COCTaBa W noABne-
HWE MHOTFOKOMIMOHEHTHbLIX MeAHbIX PyA, AOCTUralwlWMx CBOero anores Ha
NO3AHEerepUMHCKOM UMKNE TeKTOoreHesa. 3AeCb 3NeMeHTbI-NPUMECH, BCTPEYao-
LWWECA B MeAHbIX PyAax ¥ PyAOHOCHbIX TOPU30OHTaxX, NPOABNEHLI C MaKCUMarb-
HOW MONHOTOM,

ﬂocnenyloume INOXK mefeHaKoONNeHMA — MenoBaA M NaneoreH-HeoreHo-
BaA — CBA3aHbl C KUMMEPUIUCKMM U anbNUIUCKUM UMKNaMK TEKTOreHesa, CHOBa
XapaKTepu3ylTCA YNPOLIeHUeM 3NeMEHTHOro COCTaea MeaHbIX PyA, YTO conpo-
BOXAaeTcA pacceAHWem mean. Ha pacceAHne Meam K KoHUy thaHepo3oA obpawan
BHUMaHue ewe B.M. Monos [1957].

Cpeau 3nemeHTOB-NPUMECEN, BCTPEYalLMXCA B MEAEHOCHLIX TOPU30OHTAaX,
OTYETNUBO YCTAHABMNWBAIOTCA CKBO3HbIE MX Pa3HOCTW W 3INEMEHTbI, XapakTep
Hble ANA ONpefeneHHbIX aN0X meaeHakcnnedwA. Cpeau nepesix TUNUYHO cepeb-
PO, NOCTOAHHO CONPOBOXAAKLEE MeHble PyAbl BO BCEX 3MOXax,

Apyruve pacnpocTpaHeHHbIe 3NeMEHTbFNPUMECH, BCTPE4ak LLMECA B NOBbILLIEH-
HbIX KOMW4ECTBax BO MHOTMX MeAEHOCHbIX NPOBMHUMAX W 30Hax, — KobansT
n Hukenb. Mpuyem KobanbT, HUKeENb, a Tak)Ke BaHaauk (BCTpeYalOWMIACA He
BCErAa B NOBbLIWEHHbIX KOMWYECTBAax) 4alle XapakTepu3ywT MeCcTOPOXKAEHWA
W NPOABNEHWA BEHACKOW MEAEeHOCHOW 3NOXW, YTO, BEPOATHO, CBA3bIBAETCA CO
craHoBneHuwem rnobansbHbix rabBpo-aHOPTO3MTOBLIX NOACOB B  MO3AHEM
pokembpun.

72



Tabnuya

JBONWUMA INEMEHTHOrOo COCTAaBa MEeAHbIX PYA IN0OX MeAeHAKO nneHuA

Uwkn rexToreHesa

Kapenbckuia

Ban kansCKuin

Boapacr

3nemMeHTHbIA COCTas
Pva

Mpumep

HuxHun npoTepo-
301

Cu, Ag

Kopapo-Y pokan-
CKanR 30Ha, MecTo-
poxaenunn Kanan-

BepxHun puchen—
HUXKHUIA KemBpui

Cu, Co, Ag, U

3anp- Jambunckun
MeaHbIn norc, Yanr
Naan (CWA), Aanax

MepumHcKuin

PaHHA R

KapboH—HumHRA
nepmb

Cu, Ag, Pb, Zn, Re,
Au, Pt, Co
Hxesxaarancxkmwn

panoH, Jonbacc,
Heto-Bpancyn

CKOro wmTta (Adrawmcran) w ap.  (Kawapa)
Tabnuua (oxoHuanue)
MepumHcK Ui
UnMkn TekTorexesa Kummepuinckun Anbnuitckuia
NO3AHWA
Boapacr BepxHAA nepmb— Men Maneores—Heorex

3nemeHTHBIA cocTae
pya

Mpumep

HWIKHWIA Tpuac

Cu, Pb, Zn, U, Au,
Ag, Cd, Pt, Ni, Mo,
Re, Se, V, Sc, Ge,
Co

Mpeacypnetckan
MOHOKNWHaNbL, Manc
tensa, Konopaao

Cu, Ag, Bi, Ni, Co

Mepun, Aan-Cedbpa
(Cesepran Adpuka),
oro-3anagHbit Kntan

Cu, Ag, Au

Kopo- Kopo, 36po
(WUcnanma) , Hay-
waT (Cpeamnn

(CWA), Herpa
Yauyw (Mepy)

Aaud)

MuHepanbHbIiA COCTAaB MeAHbIx PyA TakXe WCNbITbIBAeT OnpegeneHHyto
TEHAEHUMID K 3BO/MOLWOHHOMY PasBUTUIO BO BPEMEHMW, XOTA CNeayeT OTMEeTUTh,
4T0 OH MO CPABHEHWIO C ANEMEHTHLIM OCTaeTcA Honee NOCTOAHHBLIM U KOHCEPBa-
TUBHBLIM, [leACTBUTENLHO, raBHeWLIME MefaHble CyNnbuabl — XanbKOMWpwUT,
GOPHAT M XanbKO3WH — OTMEYaKTCA B NOPOAAax BCeX ypOBHEW cTpaTturpadu-
YECKOW LUKanbl, HE WUCNbITEIBAA MIMEHEHWA B KOHKPETHbIX MECTOPOXAEHWUAX
v npoAsneHuAx meawn. bonee noaBepikeHbl UZMEHEHWAM MuUHepanbHbie (HOPMbI
3nemMeHTOB-NpUmMecer. Tak, ANA AOKeMBPUIUCKUX MEAMUCTbIX NECHaHWKOB XapaK-
TepHbI PAacnpoCTpaHeHHble U NPOCTLIE NO COCTaBy MuHepansl kobaneTa — Kappo-
nut u kobanbtuH (3ambua, 3awp, Kopapo-YaokaHckas 3oHa, AlHak), ana
No3AHMX 3nox cneunduyHbl y>Ke MeHee pacnpocTpaHeHHble v Bonee cnoXHbie —
rnaykopoT, caddnoput (dxeskarad 8 CCCP, mectoporkaeHna Monswm v ap.) .
Cepebpo B nokeMBpuHUCKUX pyaax hUKCUpyeTCA rnaeHsiM o6paszom B camopos-
HoW (hopMe U pexe B BUAE LUTpOMerepuTa wnu anekTpyma (Koaapo-Yaoka-
CKWiA. paitoH) , B Bonee NO3AHUX MEAMCTbIX NECYaHMKax W cnaHuax 4awe duKcu-
PYHTCA €ro CRoXHeble (hOpMbl — AMCKPaE3WT, ANNaUT, aksanput (nnato Konopa
no B CWA, Nxeskasradn B CCCP, Maucdensa B 1P v ap.) . Kak takT ycnoxHe
HWA MUWHEPanbHOro COCTaBa B NOCMEAYHLWMX MEAEBHOCHbIX 3NOXaX MOXHO OTMe-
TUTb NOABMEHME B HEKOTOPbIX MECTOPOMAEBHWMAX PeAKux cynbtuaos: Getextu-
HWUTa W AKe3Ka3raHura.
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Hexoropme d)aKTbl NO3BONAKT NPEeANONOXWUTb, YTO 4aCTb INEMEHTOB-CNYTHW-
KOB meauctbix necuaHwkos (peHwi, ceneH, Tennyp, WHAWKA) B paHHWe 3nOxwu
pyaoreHe3a w3-3a manoro konuyectBa He obpa3zoBanu coBCTBEHHbIX MUHepa-
nos, B Bonee e NO3AHME 3MNOXW WX COAepXKaHWe B pe3ynbTaTe MHOrokKpar-
HbIX FEONOTrMYeCKMX NPOUECCOE YBENWYMUNOCb, MU OHM YXKe B COCTOAHMK Bbinu
AaTb CBOW coBCTBeHHble MWHepanbHble thopmbl. MuHepans! PeHUA — peHbepuT
M AXKe3KasraHWT — yCTaHOBfeHbli COOTBETCTBEHHO B pyaax MaHcdenspa w
JxeskasraHa, Torga Kak B paHHUX 3N0Xax PeHWW OTMEYeH nuWwb B Buae
n3omopdHbIX npumecen. Hukens U KoBanbT NPM HU3KWX COAEPXKAHUAX KOH-
UWEeHTPUPYHTCA B BMAE M3OMOPMHLIX NPUMECER B NUPMUT-XanbKOMNUPUTOBLIX
pyfax, @ Npyu BbICOKMX KOHUEHTPauWAX OHW yxe o0bpasywT cobBcTBeHHbIe
MUWHepanbl U NPUYPOYMBAEKTCA K XaNbKONUPUT-BOPHUTOBLIM 30HAM.

OnpeneneHHyo ponk B 3BONHUMM MUHEPanbHOro COCTaBa MeAHbIX Pya
WrparT Npouecckl METamMophUYeCKUX W KOHTAaKTOBO-MeTamopuyecKux npe-
obpaszoBaHui. Hanpumep, NOABNEHWe B pyAax rematuta, WIbMEHWTa, MarHe
TUTa W NUPPOTUHA MOXHO OBBACHWUTL BNMAHMEM 3TUX MNPOLLECCOB Ha MNepBuy-
HO HeW3MeHHble PYAOHOCHble TonwwW. MockoneKy 3TW npeoBpa3oBaHwA pas-
BuTkl Gonblwen 4YacTeld B Gonee gpeBHMX OPMaUMAX, 4YemM B MOMNOAbIX,
MOXHO FOBOpPMTE O TOM, YTO 3BONKUMOHHOE W3IMEHeHWe 3[eCb N0 OT paH
HuMx 3nox K Gonee NO3AHWUM B COOTBETCTBUKM C 3BONKUMEN MeTamopdmima.
OTmeuaeTcA TakiKe, YTO 3TOT NPOUECC NPWMBOAMN MHOTAA K YNPOLWEHWK COo-
CTaBa MeAHbLIX PYA W K 3ameHe MefHbIX CyNnb(MAOB >Xeneio-MeaHbIMU W B
KOHEYHOM WTOre OAHUMMW >Kene3HbiMM (NUPUT, MapKaswuT, NUPPOTMH) C A0
GaBneHnem OKUCNOB XXenesa (rematut, MarHeTuT) U GOPMUPOBaHWEM Heobbiw
HbIX MapareHeTM4ecKMX acCouMaumniei  MarHeTuT—NUpuT— NUPPOTUH, NUPUT— re-
MaTUT WM ap.

Kpome HanpaBneHHoOW W HeobBpaTWMOW 3BONKUMM BeLeCcTBBHHOro COCTaBa
MeAHbIX PyA, OnpeaeneHHble U3MeHeHWA MUCNbITbIBaeT M ob6cTaHOBKA 0OcCagKo-
HaKoOMNNeHWA, B Npeaenax KoTopoWh wno GopMUPOBaHME PYAHbIX 3anexen.
Tak, ANA paHHUX 3NOX MeaeHakonneHuAa (paHHe u no3aHepoKembBpuiicKan)
Havwbonee xapaxkTepHbiMW Obinu MenkoBoAHble M NpubpexxHomopckue obcTa
HOBKMW; pe)ke B paspesax NOABMAKTCA AeNbTOBble Gauuu. ®opmupoBaHue
NPOAYKTUBHBLIX OTNOXEHUA NPOUCXOAWNO NPEUMYLLECTBEHHO Ha hoHe TpaHc
rpeccMi, a3 KOHKpPeTHble Y4YaCTKW MeAeHaKonneHuA Bbinu  nNpuypoYeHsl K
CKNOHam naneonoAHATMA. B Gonee no3aHWe 3NOXW MeAEHAKOMNNEHWUA 3aMETHO
CKa3blBaeTCA BNWAHWE KOHTUHEHTaNbHbIX auui Npuv nNporpeccMBHOM y6GbiBa-
HUM mopckux. Bo BCAKOM cnyyae cpeauw MEAEHOCHbIX OTNoXeHwh kapboHa
YKEe 3HAYMTEeNbLHaA Ponb NPUHAANEXKWUT annBManbHbIM HAKONNEHWAM Hepea-
KO C ApeBecHbIMWM OCTaTKamu. AnnNBuanbHbie U PpycnoBbie haunm BCTpevaloT-
CA B OTAENbHBLIX MEAEHOCHbLIX paioHax u 6onee paHHWX 3NOXax MeAeHakon-
NeHWA, HO MX NOCTOAHHOE MNPUCYTCTBME B TOM WMNU MHOM KOJIUMECTBE Ha
YMHEETCA C rpaHuWUbl AeBOHAa M KapboHa.

B otnoxeHuax Bonee nNosaHux 3Nox MefeHakonneHWA (menoBoi u naneo-
reH-HeOreHOBOW) CyWeCTBeHHaA PONb NPWHAANEXWT KOHTUHEHTanbHbIM hauu-
AM, a MeAeHaKonneHve NPOUCXOAWNO rnaeBHbIM 06pazom B OBWMWPHLIX npu-
MOPCKMWX annioBuanbHbiX pPaBHUHAX, B KOHKPETHOW  annwBuankHo-naryHHon
obcTaHoBKe.

Ceoeo6pasna thaumansHan obcraHoBka Tuna cebKXu, LWMPOKOE PacnpocTpa-
HEHWEe OTNOXEeHWA KOTOPOW OTMe4YaeTcA B nepmo-Kap6oHOBOW 3noxe Mepe-
HaKoONNeHWA, T.e. Ha OTpe3Ke BpeMeHW, KOraa nNpoMcxXxoauna CMeHa W npo-
rpeccuBHOE Pa3BWUTWE NaryHHO-KOHTWMHEHTanbHbIX haunii BmecTo yOGbiBaroLmMx
MENKOBOAHOMOPCKMX. 3A€eCh e LWWPOKO pacnpocTpaHeHbl Kapb6oHaTHble W
3BanopWTOBbIE KPacHOUBeTHbIe (hopmMaumMmM BO MHOTMX paioHax, BMELLaKWwmnx
mMeaHoe opyaeHenuwe. OTaenbHble oTnoxeHwsa, chopmuposavHblie B obctaHos-
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Ke Tuna cebkxu, MoryT BbiTh BCTPeYEHbl M OTME4YalTCA B 6Gonee ApeBHUX
3NOXax MeAeHAaKONNeHWA, B YaCTHOCTHM B MNEPexoAHbIX OTNOXEHWAX OT BeHAa
K kembBpuio (Tanat-Haymanbi B CeBepHon Adpuke, or Cubupckon nnatdop-
Mbl W Ap.), HO O4YEBMAHO, YTO CXOAHble haumanbHble 0BCTaHOBKW pacnpo-
CTpaHeHbl B OTNoXeHWAX Gonee NO3AHWX 3NOX MeaeHaKOMNMeHWA.

MepuognvuHoe nNOABNeHWEe MEAHOTro OpPYAEHEHWA W ero HanpaeneHHoe pas-
BUTWE B 0CAfOMHOW 060ONOYKe 3eMHOW KOpbl OBBACHAETCA, Ha Haw B3rnAag,
ABYMA OCHOBHbIMW NMPWYMHamMu (CM. pucyHok): 1) 3BONIOUMOHHBLIM Pa3BUTH-
€M WM 3TanHOCTLH OPraHWMEecKOro Mupa, a CnefoBaTenbHo,  U3MEHYUBOCTbIO
ero NPOAYUEHTa — OPraHUYeCKOro Bewectsa; 2) 3BONIOUMEN MUTaKLWMX NPo-
BUHLLMN.

Kpome 3Tux ABYX rNaBHbIX NPUYUH, ONPEAENeHHYK POfb Wrpanu 3BONi-
LWAOHHOE pa3BuTue BO BpemeHu caumanbHoW 0BCTaHOBKW, NOKa3zaHHOe Bbille,
a TakXe Pa3BUTUE KPacHOUBETHbIX KapboHaTHbLIX U IBANOPUTOBLIX (hOPMaLWA,
CBA3aHHbIX OOLIYHO C 3aBepPLAWMMKM ITANaMN TEKTOHO-MarMaTHYECKMX LUWK-
noe, CBA3b e KpacHOUBETHbIX OPMauuidi ¢ MEAEHOCHLIMMU OTNOXKEHUAMM
obulensBecTHa, a8 3NOXW KPACHOUBETHOW CeAMMEHTAauuW, BbifeNAemMble B WUCTO-
puu 3emnu [Auatonsesa, 1978], He npoTMBOpEYaT BbIAENEHHBIM HAMUW 3NOXaMm
megeHakonneHuna. VicknovyeHue COCTaBNAKOT [AEBOHCKAA KpacHOUBeTHaA ceau-
MEHTauuWA M OTCYTCTBUE 3NOXU Pa3BMTUA KPacHOLBETOR B paHHEM AoKemBpuw.
310 0o6BACHAGTCA TEM, YTO AEBOHCKAA KPacHOUBETHaA CEAWMEHTaUWA BO MHO-
rMx cnyyaAax ABNAETCA 3dy3MBHO-OCAAOYHOW W He OTHOCUTCA K paccmartpu-
BaeMOMY HaMWu TUMY MEAWCTBIX MECYaHWKOB W CNAHLEB; a NpUMYMHamu oTCyT-
CTBWA 3MOXW KPaCHOLBETHOW CEAMMEHTaUUU B paHHeM AoKembBbpuu ABNAOTCA,
C OAHOI CTOPOHbI, NPOLLECChHl MeTaMopuaMa, ¢ APYrol — He Bcerga NPoABNEH-
HaA CBA3b KPaCHOUBETOB C MEAEHOCHbIMM oTnoxeHuAamu (Yaokaw u ap.).

Kak u3BecTHO, 3aXxOpOHeHHOe OpraHM4YecKoe BewwecTBO B OCafiJ04HbIX NOPOAAaX
W PYAOHOCHbIX OCafKax NPeAcTaBNAET ABMXKYLLYIO CUNY OCafo4YHOro pyaoobpa-
30BaHWA. JBONOUMOHHOE Pa3BUTUE OPraHUYeCKOro Mmupa CKasbiBaeTCA Ha cocTa-
BE 3aXOPOHAEMOro OPraHu4YecKkoro BeLecTBa, O YeM CBUAETENsCTBYeT He Bcerpa
yCTaHaBnNuWBaemManA NPAMan 3aBUCMMOCTb MEXAY COAEPKaHUAMU PYAHOIO KOMMO-
HEHTa U OCTaTOMHOr o0 yrnepoaa.

B pokemBpuu npu pazBuUTUM rNaBHbiM 0Bpasom HU3WKX OpM opraHuye-
cKkoro mupa (300- v uTonNnaHKToHa) HabnofaeTCA COOTBETCTBUE 3NOX Meje-
HaKOMMEHWA 3N0XamM pPasBUTUA OPraHWYeCKOro MUpa, KakoBbIMW ABNAKTCA
nepvoasl B 2,1—1,7 u okono 0,6 mnpa. ner Hasag [Cs. Cupopenko, Co3uHoB,
1977]. 3T nuccnepoBaTeny BbIAENAIOT elle W TPETUIA NEPUOA Pa3BUTUA OPraHu-
yeckoro mupa aokembpua, onpepenAembid B 3,7—35 mMnpa. net, 4yTo AONXKHO
NO3BOMUTb, BEPOATHO, C MHbLIX MNO3WUMKA OLWEHWTbL MEAEHOCHOCTb OTNOXKEHWH,
BCTPeYaeMbIX Ha 3TOM BO3pPacTHOM UHTepBane.

B daHepo3oe v ocobeHHO B Me3030W—KaWHO30€ NPU LWMPOKOM Pa3BUTUN
OPraHWY4ecKoro mMuMpa M NPOrpecCMBHOM pa3BWTUMM NNaHKToHa, Habnwopaetca
pacceAHWe Meau, 4To Hawbonee xapakTepHO ANA MeNOBOW W ManeoreH—Heo-
reHoBow 3nox. CoBeplleHHO OYeBUMAHO, YTO NpW pasHoobpa3uu opraHuyeckoro
mupa u Gonbwow Guomacce apyrue npoueccel W hakTopbl MeaeHaKONNeHWA
AONXHLI BbITb CTPOro OAHOHaNpaBNeHHbIMWM ANA 0OpasoBaHMA Kakux-nubo
KPYMHbIX CKONNEHWA Meau B PernoHansHoMm nnade (3noxu meaeHakonneHwn).

3BONUMOHHOE Pa3zBMTHUE M WHTEHCMBHOCTL MEAEHAKOMNNeHWA Ha onpeaeneH-
HbIX CTpPaTUrpaM4yecKWx YPOBHAX OCAaAoYHOW OBONOYKKM 3eMHOW KOPbI BO
MHOTOM ONpeaenAloT OCOGEHHOCTM Pa3BUTUA MOPOAHBLIX AaccOUMaUWii NUTalo-
WMX NPOBWMHLMIA, Ha uTo obpawan sHumaHue B.H. Xonopoe [1981]. Mosaene
HWe, Hanpumep, Hawbonee KPynHOW NO3AHEKeMBPUICKOW 3NOXM MejeHaKonne
HWA CBA3bLIBAETCA C KpPyMNHeWWWMW CTPYKTYpPHbIMW nNpeobpa3zoBaHWAMKU Ha
py6exxe kembpuA U aokeMBpMA, LWMPOKWUM pa3BUTUEM PUHTOreHHbIX CTPYK-
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TYP, YTO NPUBENO K CYLWECTBEHHOW NepecTpoiKe NUTaLWMx NPOBUHUMA. Mpu-
mMevaTenbHbiM cOBbITMEM 3TOMO BpeEMeHW ABNAETCA CTaHOBNEHWe U (hopMUpPOBa-
Hue rnobaneHbix rabBpo-aHOPTO3IUTOBLIX MNOACOB, WMPOKOE Pa3BUTUE OCHOB-
HbIX BYNKaHWUTOB NpPW 3aTyxaHUM NPUMUTUMBHOrO KOMaTUuT-6a3MTOBOro BynKa-
HU3Mma (KnapKk meaM, Kak W3BecTHO, HaubonblUMe 3HAYeHWA WMEET UMEHHO B
OCHOBHbIX NOpoAax) .

Ha kanepoHcKom 3Tane TEKTOreHesa B CTaAWi0 KOHTUHEHTaNbHOro pPa3BUTUA
38MHOW KOPbl OTMeYaeTcA NoABneHue MHoroobpasHbix MarmaTuyeckux dopma-
umin [Boratukoe u ap., 1980] Npu cpaBHUTENLHO LWIMPOKOM Pa3BUTMK OCAA0Y-
Horo nopogoobpazoBaHuA (cM. pucyHOK), a ocagouHbie NOPOAbI UMET B
BONbWMHCTBE CBOEM HU3KMWE 3HaveHWA Knapka meau. OTcyTcTBue Kakux-nubo
3HAYUTEeNBHbIX KOHLUEHTPAUWA Mean Ha KaneaoHCKOM 3Tane, Kpome TOro, MOMXHO
0B6BACHWTL ero He3aBepLUEHHOCTLIO, Ha YTO YKa3biBalOT PAA MccneaoBaTenei
[ Feonoruueckuin cnoeaps, 1978].

Ha repuvHcKOM uUMKnNe TeKToreHesa, OTBevawwero nepmo-kKapboHOBOW
3INoxe MeJeHaKONNeHWA, NPOM30LWNM 3aMeTHbIE WM3MEHEHWA B MarmaTtuame,
BblpasvBLUMECA, B YacTHOCTWM, B LUMPOKOM MNPOABNEHUW FPaHUTOUAHbLIX
copmaumii nNpu oTHocuTensHoM ocnabneHuu ocapouyHoro nopopoobpa3sora-
HuA, MocnegoBatensHoe xe yBenuyeHue B Gonee MO3AHWX rpaHUTOMAAX U OCa-
[OYHbLIX NOPOAAX NUTWA, PEHWA, PEAKWX 3emenb, CYpbMbl, CENeHa WU Apyrux
3NEMEHTCE 0TMEeYaeTCA MHOTUMK uccnegosatenamu [ lllepbaxos, 1964] .

Bbicokoe cofepikaHue peAKuX W PacCeRHHbLIX 3NeMeHTOB B 06nacTAx cHoca
He MOrNO He CKa3aTbCA Ha COCTaBe OTNOXEeHWIA B CMexHbIX BacceiHax ceaw-
MEHTaLuK, YTO W ABUNOCL FN3aBHOW MPUYUHOW MOABNEHUA MHOMOKOMMOHEHT-
HbIX MEAHbIX PyA B 6onee no3AHME 3N0XW MeABHAKONMEHWA,

Ha cneaywowux 3Tanax TeKTOreHe3a NMPOWCXOAMT fanbHeWluee yBenvuueHve
MHOroobpasuA uW3BepXKeHHbIX GOpMaunK, WWPOKOe pasBUTUE 0Cafo4HOro
nopoaoobpa3oBaHNA M OPraHUYeCcKOro MWPa, 470 HAPAAY CO CHWXEeHUEM 3Hepre-
TWYECKOro noveHuuana 3emMnu NPUBENO, HanpoTUB, K YNPOLLeHWK COCTaBa
MEAHBIX PYA.
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YK 551,683.7 + 553.64

H0.H. 3anun

BOMPOCHI 3BONTUUN ¢OCHOPUTOOEPA30OBAHUA
B UICTOPUWA 3EMNK

Jeonoumio docthoputoobpazoBaHMA B UCTOPWMM 3eMNM MOXKHO paccMaTpwu-
BaTb C TOYKWM 3peHuA: a) macwrabos docthopuToobpasosaHnA (Ha coHe pac-
ceAHHoro cochopuToHakonnenua); 6) docdopuToHocHbIX dopMaumnii u ux
coobuwecte (3BonouuA netporpatMy4ecKux, MUHEPanorvYecKMx W XuMuuec-
Kux ocobeHHOCTeW (opmaunii, nonoxeHwe B HUX ochOpUTOB W 3BONIOUMA
APYrvX MNPU3HaKkoB, OTBevawwMx ¢opMauvAmM B uenom wunv ux coobulect-
Bam); B) Twnos GochopUToB; ) XUMWMKO-MUHEPanoOrMYyeckoro COCTaea
cocaTos, BXOAARWMX B cocTae (hocthopuTOoB.

OsonoumA cobeTBeHHO hochaTOHAKONNEHWA KakK pPacceAHHOro, TakK W
NPOMBILUNEHHOrO ONpPeAenAETCA B KOHEYHOM CYeTe ABYMA Befylwumu hakTo-
pamu: ocobeHHocTAMKM npueHoca coctopa B BGaccedH M ocobeHHOCTAMKM ero
ocaxxaeHuwA. Ecnu npueHoc docthopa MOXKET rMNOTETUYMECKW BapbMpPOBaTh
MeXAy 3HAOreHHbIM (B Nepeyld ovepeab BYNKaHOreHHbIM) WM 3K30reHHbIM
(kak cneacTeMe passMTWA MPOUECCOB BbIBETPUBAHWA Ha Cylle) ero WCTOM-
HWKaMK, TO YCNOBMA CeAMMeHTauuu onpegenAtoTcA Gonee wupokum Habopom
NPUM3HAKOB, KOTOPble B reonoru4yeckowd UCTOPUM MOINKU CYLUECTBEHHO MEHATb
ceoe 3HaueHue. OHM MoryT BbiTh NoapasgeneHbl Ha pAA TakMX TPynn, Kak
U3KNKO-XUMK4eckne ocobeHHocT Boa BacceilHoB ceaumeHTaumn (coctae
M KOHUEHTPaUWA pacTBOPeHHbIX KAaTMOHOB W aHWOHOB, 3HayeHwA pH u Eh),
naneoreorpagmyeckue obcraHoBku (mopdonoruA m nonoxenuwe docthopuTo-
HOCHbIX 6acceMHOB B CWUCTEME OKeaH—KOHTWUHEeHT, rnybuHbl, naneopensed,
CMCTEMbI OKEaHMYEeCKUX TeYyeHMid WM T.N.), Pa3BuTMe OPraHWMYEcKOro Mwupa,
pasBuMTHE MUHEepanoB — ocaauTenen cocctopa v T.4.

Bonpocel 3sonwoumMn cocthoputoobpaszosaHua u  dochopuToHaKONNEHWA
B TeX MNW MHbIX acneKTax NPWBAEKANU BHAMaHWe WURCKQre Kpyra uccnenn-
BaTeneil, XOTA WHblE W3 HWX CaMoro cnosa ''asonoumA’ n He ynotpeBnAnu.
Cpeawn atux uccnegoBarteneit cneayet otMetuts B.M. Mummensdap6a, H.C. War-
ckoro, H.M. Crpaxoea, WM. BywwuHckoro, A.C. Cokonoea, H.W. Kawna,
B.I. Carynosa, A.B. WnbuHa, B.H. Xonopoea, P. lWlengoHa U MHOruX Apyrux.
Ho ocofeHHo Ham xoTenock 6bl BbiaenuTs pabotel H.A. KpacunbHukopa
[1967] u N. Kyka # M. Makenxunnu [Cook, McE lhinny, 1979], cosnaswiux
HamBonee uenocTHele mMogenu HOCHCpUTO0Bpa3oBaHMA OT  ApeBHerLMX
BpPeMEH [0 KaWHO30A BKMNKYATENbHO. YCUNUAMMW rMepeyvcneHHbIX Bblile
uccneposateneid (M, HecomMHeHHo, 6GonblWEro 4Mcna He nNepeyYncneHHbIX)
yCTaHoBneHs! MHorve ocoBeHHocTu 3agonwoumn dochopuToHaKONNEHKWA, KOTO-
pble MOryT paccMaTpMBaTLCR Kak B BbiCWed cTeneHn o060 HOBaHHBIMMK;
APYTrWe BONpockl aKTUBHO [UCKYTUPYIOTCA; TPeTeM — MNUlb CTaBATCA
ANA U3YYEHWA.

B oaHOM cpaBHWTENBHO KPaTKOM COOBGLIEHWMM HEBO3MOXKHO OXBaTWTL BCe
sonpockl 3sonwuun hocthoputoobpasoBaHnA, U NO3ITOMY A OCTAHOBNKCH
MWW Ha TEX W3 HWUX, KOTOPbIE HAxXOAATCA, Kak Ham npejcTaBnAeTcs,
B PAAY BOKHEWLLNX,

SdsonwunnA MmacwrTabose dbochaToHaKoONNeHUA 8
ncTopum 3emnu. Bonpocsl u3meHenuA macwrabos docdaroHakon-
NMEeHUA B reonoruyecKkon UCTOPUM NPUBNEKanu BHUMaHWe pAAa uccneaosartenen.
Waen cywectsoBanma 3nox ¢ochatoHakonneHna BCTpeYana Kak CBOMX CTOPOH-
HUKOB, Tak W npoTuBHukoB. OHa noapepxuBaetcA, oAHako, GONbLIMHCTBOM
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wccnegoearenein. Hambonee nonHo Bonpoc o 3anacax GochopuToB B MECTOPOX-
nedmAax 6bin paccmotped 1. Kykom u M. MakenxuHuu [Cook, McElhinny,
1979]. Ouu soipenaor 10 anox (“3nu3opoB’) doctoputoobpazoBaHun.
B  pokembpuu  BLIAENAIOTCA  HWXKHENpoTepo3oickan  anoxa  (1800—
2200 mnH. neTt), CcpeaHeNpoTepO30MCKaA, BbigenAeman ycnoeHo (1200-—
1600 mnH. net), u aBe BepxHenpoTepo3oickue (Ha yposHe 700—800 w
620 mnH. ner). B thaHepo3oe BbIAENAIOTCA cneayrowme anoxu coctaToHakon-
neHuA: KembBpuiicKaA, OPAOBMKCKaA, MepMcKan, lOpckadA, no3gHemMenoBan—
30UEHOBAA C ABYMA MaKCMMyMamu, OTBeYallMMU Bepxam BepxHero Mena
M 30ueHy, W MuoueH-nnuoueHoean. ®PocdatonpoABneHnA, OTBevalLWwme
anoxam ¢haHepo30A, MMEIOT LIMPOKOE PacnpocTpaHeHue; WCKNKYeHWe COCTaB-
NAKT nuwe 6Gonee orpaHWYeHHble TEPPUTOPUANbLHO NPOABNEHWA MEPMCKOW
3NOXH.

CreneHs 0BGOCHOBaHHOCTM BbIAENEHWA 3TUX 3NoX (aKTUYECKUM MaTepua-
nom B ¢haHepo30e TaKOBa, YTO KaKUX-NMBO COMHEHWA B AOCTOBEPHOCTH WX
cylecTBoBaHMA 6biTh, BEPOATHO, HE MoOXeT. TemM He MeHee A3aTUPOBKA
HEKOTOPbIX M3 3TUX 3NOX HY)XAAETCA, Ha Haw B3rMNAL4, B YTOYHeHUM. Tak,
B MWOUEH-NNMOLUEHOBOW 3noxe ¢ocdaToHOCHBIMW ABNAKTCA rNasHbiM obpa-
30M MWOUEHOBblE NMOPOoAbl; nNaAuoueHoBble dochopuTel B cBoeM BONbLUMHCT-
Be — MNPOAYKTbl nepepaboTkM MWUoOUEHOBLIX ochopuToB, YTO OTMevaeTcA
ANA pasnuuHblX pavoHoB AmMepuku v Adpuku, rae 3tu tochopuTbl npeMmy-
WeCTBEHHO Pa3BUTbl, XOTA ANA MNO34AHEro MNAWOLEeHa MecTamMW OTMEevaeTcA W
camocToATensHoe cocopuToobpazoeaHue. Hpckyto anoxy dochopuToobpa-
30BaHWA cnefyeT onpefeniTh Kak BepXHEIPCKYH—HWKHemenosyo. Kembpuii-
CKYH 3noxy cneayetT o6beavHWTL C BEHACKOW M paccMaTpuBaTh ee Kak
BEHACKO—HWXHe— (cpeaHe?) keMBpuicKylo. YTo ke KacaeTCA [OBEHACKWX
hochopUTOHOCHLIX 3MOX, TO OHU BLIAENAKTCA MeHee YBepeHHO, CTeneHb
[AaTUPOBKK 3TUX 23N0OX MeHee Haae)xHaA. HecMOTpPA Ha nony4eHHble HOBbIE
AaHHble no (ochopUTOHOCHOCTM NPOTEPO3OWCKUX W YCMOBHO apXencKux
OTNOXEeHWIA, NPOMbIWeHHbIe 3anackl (OChOPUTOE MECTOPOXKAEHWA 3TOro
BO3pacTa pe3ko YycTynawT daHeposoiickum. Teszuc o BGonee Hu3KoW npo-
MbilneHHoW tocthopUTOHOCHOCTM APEBHUX OTNOMEHWHW CerofHA OCTaeTCA
cnpaseanvesIM. JlMwb HauwHaA co cpegHera pudieA MOXHO rosBopuTs 06
MHTEeHCH(DM KaL MK 3TOrO Npouecca.

PaccmoTpeHue Bonpocoe 3sontoumun hochopuToOHOCHbIX hoPMaUMin He MOXKeT
6biTe caenaHo 6e3 Y4eTKOro BbigeneHWA W Knaccuukaumm Takux dopmaumi.
OcHoBononaraiwowein B 3TOM BONPOCe ABNAGTCA  WM3BeCTHaR  paboTa
H.C. Warckoro [1955], kotopsi Beigenun Tpu rpynnel ocOPUTOHOCHbIX
(hopMauMii: BYNKaHOreHHO-KPEMHUCTYI0, TeppureHHo-KapBoHaTHyo, rnayko-
HUTOBYI0. 3Ta KnaccuhuKaumA B HECKONbKO WM3MeHeHHOM Bujae 6bina ucnons-
3oeaHa H.A. KpacunsHnkosoit [1967] B paBote no asonouum cocgatoHakon-
nesus. H.A. KpacunbHukoBa Bblgenuna kapBoHaTHO-KpeMHUCTYI0 dopmauuio
{apxeit—mepxs#t NDOTEDO30R), TePDPUrEHHO-KapGGHATHYIO (pa3BuTy OT no3p-
Hero paokemBpuA [0 KaWHO30A BKNHOYMUTENLHO) W TEPPUreHHQ-TNayKOHUTOBYIO
(oT KkemBpuA Ao KakHO30RA) .

B kHure "®ocoputbl u anatmtel Cubupn' 3.A. Eravos, B.M. Kaszapuxos
n H.A. KpacunsHukosa [1980] suiaenaoT yersipe rpynnsl GocthopuTOHOCHBIX
copmaumi: KapboHaTHY, TEPPUreHHYI, BYNKAHOMeHHY0 W KOpPbi BbIBETPA-
BaHMA. JTa KnaccuMKauMA nNPeACTaBNAET 3HAYMTENbHLIA War Bnepen B
aHanuse ¢ochopuTOHOCHBIX (hopMauMiA, XOTA M KACaeTcA NULLL 0AHOrO PervoHa.
B yka3aHHOA paboTe YTOYHEH W AMana3oH BPeMeHHEro pasBUTUA OTAENLHLIX
Tunoe opmaumin. B nocneaHee BpemMA yBENMYMBAETCA YUCNO AaHHLIX O hoctho-
PUTOHOCHOCTH HWXKHE-, @ MOPOA W BEPXHENPOTEPO30OWCKUX AXKECMUIUTOBbLIX
cdopmauun (takue matepuansl umerotcA 8 CIIA, Espone, Asun, AscTpanum) ;
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TaKXe C HWXHero NpoTepo3oA M3BecTHa (POCHOPUTOHOCHOCTL TEPPUreHHbIX
thopmaumii, CpeaM KOTOPbLIX TW FNayKOHWMTOBbLIX (hopMauui Npocnexusaerca
no cpeaHero puden. K uucny docdoputoHocHsix dopmMauuid B8 HacToAllee
BPEMA NPUHATO OTHOCKTbL W NOPHUPO-NENTUTOBYK BYNKAHOMEHHO-0CAQ0YHYIO,
C KOTOPO# CBA3aHbl mecTopoxaeHuA Tuna KupyHa [®opmoszoea, 1968] , nasecr-
HYH B HYMXHEM NpoTepo3oe. ITO, KaXKETCA, eAMHCTBEHHAA 0CafoYHaA hopMauvA,
B OTHOLWeEHWM KoTopoW GonbWMHCTBO MccnegoBatenei cornawarTcA o6 aHao-
reHHOM UCTOYHUKe B HeW docdopa.

Takum 06pa3om, y)Ke B HUXKHEM MPOTepo30e Mbl UMeeM cneaylowmii Habop
thocthopuTOHOCHBIX  thopmauni:  KapGoHaTHO-TeppureHHaRn (M, BO3MOXHO,
KapbBOHAaTHO-KPEMHUCTaA), TePPUreHHan, [KeCNUNUToBaA, nopdmupoBo-nenTu-
TOBaA, a HaudHaA NO KpauHerd mepe co cpegHero puden BbIAENAETCA Teppu-
reHHO-rnayKoHWToBanA Gopmaumn.

C nosgHum gokembBpuem cBA3aHO Havano GOPMUPOBAHMA ELe OAHOro
TMNa (opMauunii, B PAAE CNYYaeB COAEPXKALUMX KOHKpeunoHHble dochopuTs!:
KPeMHUCTO-CNaHuesonM pyaoHocHoi [®opmososa, 1968]. 3ta dopmauma,
XapaKTepHaA 4YepTa KOTOPOW — MPUCYTCTBME OONWUTOBLIX XKenedHbiX pya rema-
TUTOBOrO W MEMaTUTO-LAMO3MTOBOrO COCTaBa, — MOYTK BO BCeX CNy4anAx thop-
MupoBanack, No MHeHuio J1.H. ®opmMo30BOi, BO BHYTPEHHUX YaCTAX MEOCUHKIIN-
HanbHbIX o6nacteid. OtnoxeHuAa dopmauuu atoro Tuna Hauwbonee WWPOKO
pasBvThbl B OPAOBUKE. i

B opaosuke 3apoaunack nnaTopMeHHaA KapBoHaTHO-TeppUreHHanA rnayko-
HUTCOAEpKawWan rpynna opmMauunii, coaepXXallMx Kak OONWTOBble  XKenesHble
pyabl, Tak 1M tochopuTbl KauecCTBEHHO WMHOMO COCTaBa W TEKTOHUYECKOro
nonoxeHuA. ®ochoputsl, CBA3aHHble ¢ GOpMauMAMK 3TOW rpynnbl, nony-
Yun¥ MakKCMManbHOe pa3BUTME B Me3030l—KaiHo30e M 0COBeHHO B BepxHe-
topckoe—menosoe BpemA. Hambonee apeBHWe NpeacTaBuMTend [AaHHOW rpyn-
nbl hopMaunM — CpeaHeoOpAOBMKCKME OTnoXeHnA Cubupckoin nnatdopmst. -

Y10 e KacaeTCA MONOAbIX — TPETUYHbIX, B NEPBYH0 OYepeb MMOLEHOBbIX, —
tocthopUTOB, TO OHA BCTPEYAIOTCA HE TONbKO B TepPpPUreHHO-KapBoHaTHbIX W
TeppUreHHO-TNayKoHUTOBLIX (opMaunAax, HO W B dopmauunAx, pesko obo-
raweHHbIX KPeMHe3eMoM,

Mo>KHO CKa3aTb, YTO HaYMHaA C HUXXKHEro npoTepo3oA cocdopuThl NPUYPO-
YeHbl K [ABYM reHeTU4ecKum rpynnam Gopmaunii: npeMMyLeCcTBEHHO ayTUIreH-
Horo (kapBoHaTHOro, KpeMHUCTOro, a TaK)Ke MOPOM >KeneaucToro, KOTOpbIv
paccMaTpUBaeTCA B KayecTBe ayTMreHHOro martepuana) v TeppureHHoro (vawe
BCEro kBapuesoro) cocraea.CTeyeHuemM reonorvyecKoro BpeMeHuW B NepBow
rpynne copmauvmu TpaHchopMMpoOBancA cocTae Bcex nopoaoobpasyrowmx
KomnoHeHToB. KapGoHaTHbli maTepuan B gpeBHedlwux thopMauuwAx npeacrae-
NeH KaK M3BECTHAKaMM, TaK M QONOMWTaMM, TOrAa Kak B Monofbix (Tpetuy-
HbiX) — TONbKO M3BeCTHAKamKU. KpeMHUCTbIW MaTepvan B ApesHenLwnx hopma-
umMAX (MKecNMNUTOBbLIX, KPEMHUCTO-KapBoHaTHbIX, KPEMHMUCTLIX) NpeacTaBneH
B OCHOBHOM KPEMHAMM, B MONIOALIX — AnaToMuTamm, onokamu. Bonee crabunex
cOoCTaB TeppureHHbIX copmaumnii. B apeBHedwnMx opMauMAX aToro TMna Hepea-
KO HabnoaaeTcA oXKeneaHeHue, TOrAa Kak ANA MonoAbiX OPMauUMii XenesHble
PYAbl MeHee TUNWYHBI, XOTR WHOMAA U BCTPEYaloTCA B HUX. B TeppureHHbix dop-
MauuAXx oXxene3eHeHbl HepeaKo U camu GochopuTsI.

Seonmouna hochopuTOHOCHLIX opMauuii Bo BpemeHu — BaxKHaA npobGnema
¥ A0 CMX NOP NMONHOCTLIO €LUe He pa3peLueHa.

OeonwoumA Tunoe dochoputoe B uctopum 3emnu, B HaubBonee nonHom
Buae paspabortanHaa Taxxe H.A. KpacunsHukoson [1967], B rnaeHeIxX Yeprax
COXPaHAET CBOE 3HAYEHWE W B HACTOALLEe BPEMA, HO OHa Taroke MOXeET BbiTh
AeTanu3npoBaHa. Y)ke HauMHaA ¢ HWXKHero NpoTepo3oR HabnAaloTCA ABe OCHOB-
Hble rpynnel netporpadmyeckux Tunoe tochopuToB: nnactosbie (BKnloyaA
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KaK MWKPO3epHUCTbIe, TaK M 3epHUCTbIE) W XKeneakoBbie (B OTAENbHbIX Cny-
4aAXx KOHrnomepatoBbie). Ecnu nepeble NpuypodeHbl MNpPeUMYyLLECTBEHHO K
thopMaunAM ayTUreéHHOro pAfa, TO BTOpble — K TeppureHHeIM opMaunam.

BesycnoeHo, ny4we wu3y4yeHbl neTporpatuyeckue TUNbl NAACTOBbIX MUKPO-
3epHucTbiX hoctoputoe. Kak cnpasegnmeo ykaseiBana H.A. KpacunsHukosa,
APEBHENWMMA WX NPeACTaBUTENAMWM ABNAKTCA athaHWTOBLbIE TOHKOKPWCTan-
nuyecKkue pasHOBMAHOCTM WM NMULIL HAYWMHAAR cO cpeaHero pudeA NOARBNAKTCA
00NUTOBO-3epHMUCTLIe. K NpOTepo30l0 OTHOCATCA M M3BECTHblE CTPOMAaTONMTO-
ebie dochoputel Papkactana; 3ToT TMn hochOpUTOB BCTPEYAETCA MO KpaWHen
Mepe A0 cpeaHero KemMGpuMA BKMIOYMTENbHO, XOTA B KEMBPUACKUX OTNOKEHWAX
OHW, KaK npaesuno, paseuTtebl cnabo. [lpeeHue oonuTOBO-3epHUCTLIE hocopUThl
ABNAKOTCA, BO3MOXHO, OHKONWTOBLIMMK, T.e. TOrO € PAAA, YTO U CTPOMAaTONM-
ToBble. HaunHan ¢ BeHAa M B KeMBPWUM LUMPOKO PasBMUTbI TaKXKe U OBYNWUTOBbIE
cdochopuThl, KOTOPbIE PAJOM WCCNeaoBaTenei He OTOXAECTBNAKOTCA C OONU-
toBbiMu. Ecnu xensawkossble ¢octopuTel o6pazoBsiBanMcs Ha NPOTAXEHWW
Gonbworo OTpe3xka reonorM4ecKoro BpemeHu, TO nnactoBble (ochopuTel B
MONOAbIX OTNOMXEHWAX KOHTMHEHTanbHOro 6noKa NpaKTU4YeCKW He BCTPEYalTCA.

B meso30e npeobnajalowmm pasBMTHEM MONL3YIOTCA JKENBakoBble (KOH-
KpeuuoHHble) docdoputsl, nonyumslwme HambBonbluee passuTMe B Nopogax
OT BepxHei pbl 40 BEPXHEro Mena BKNIOYMUMTENBHO, B TO XKe BPEMA HauYMHaA C
BEPXHEro Mena nony4awT passBuTHe 3epHUcTble hochopuTbl, NONbL3YIOWMECA
NPUMYLWECTBEHHbIM Pa3BUTHEM TakXXe B NaneoueHe—3oueHe WM  MUOUeHe
(HapAgy € nOAYMHEHHBIM pa3BuUTMEM 3peck KeneakoBsiXx docdopuTos) ;
weneakoBsbie cocthopuTsl NPOAOMKAOT PasBUBATLCA W B YETBEPTUYHOE BPEMA.

. Takum obpasom, KaxaaA w3 BbigeneHHblX 3nox thocdoputoobpasoraHuA
XapaKTepu3yeTCA OAHUM WnKu ABYMA npeobnapaowmmu tunamu cdoctopuTos.

Becbma BakeH, HO ewle NONHOCTLI0O He paspabotaH sonpoc 06 3sonuUUKM
B MCTOPMM 3eMAM Camoro MUHepanorMyYecKoro cocTasa Kansuuessix doctatos
(xapGonat-anatutos), cnaraowmx ctochoputsl. KapbGoHaTt-anatutel no coaep-
YKaHWI0 B MX COCTaBe TaKMX KOMMNOHEHTOB, KaK KapBoHaT#OH, HaTpui, BOAA,
BecbMa OT3bIBYMBBI Ha YCNOBWA cpejbl MuHepanoobpazoBaHuA. Hanpumep,
coaepXaHvWe HaTpMA B HWX BO3pacTaeT Npu nepexoje OT KOHTUHeHTanbHbIX
tocthopuTOB K OCTPOBHbIM, 06pa3oBaHHbIM B CONOHOBAaTOBOAHOW cpege, W
fanee — K MOPCKMM. !

B aroit cBA3n BecbMa npobnemMaTuyHBIMK BeIFMALAT NpeANONOXeHWA O nep-
BMYHO-OAMHAKOBOM COCTaBe MOPCKUX hocthopMTOB, BbIABUHYTbIE B Haluein
ctpaHe B.3. bBnuckosckum [1976], a 3a py6exom [x. Makaprypom
[McArthur, 1978].

Mo mHeHuio aBTOpa AaHHOW cTaTeM, Bce apeBHue ochoputbl (KemBpuii-
CKue, npoTepo3oickue) 6GeaHbl YKas3aHHbIMKA Bbille KOMMOHeHTaMu. BegHbl
MMM U HekoTopble monogbie cochoputel (Kak, Hanpumep, naneoreHosbie
doedopuTtel 3anagHoin Adpuxkn, muoueHossie docthoputsl o-8a CaxanuH) .
Mbl He MoXem, OfHaKO, paccMaTpuBaTh NOAO6HLIA cocTas ochaTos KanbuuA
KaK pe3ynsLTaT K3MEeHeHWA nepBUYHbLIX 06CTaHOBOK (hoctaToOHAKONNEHWA.,
Mpeanonaraerca, 4To BO Becex YKasaHHbIX cnyvaAx ocdopuTsl npeteprneny
BO3[leiCTBME NMPOLECCOB KaTtareHeda wnu BbiseTpusanua [McArthur, 1978],
M3MEHMBLUMX UX COCTaB.

MoxHo ykasaTe, ofHaKo, Ha OiHY 0COBGEHHOCTL cocTaBa Hanbonee ApeBHUX
(HmxHenpoTeposoiickux) hOCHOPUTOB — B HUX OTMEYAETCA 4YACTO MOHWKEH-
HOE WNnW HW3Koe cojgepxaHue dropa. Tak, rMAPOKCUN-aNaTUTOBLIM COCTaB
umelT dochopuTel B COCTaBe [KECNUNIMTOBON (opmauuwn B PuHnAHaWM;
TaKoi e COCTaB NpPeAnonaraeTcA U ANA HWXKHenpoTeposoickux tochopuTos
CesepHoro Muuurava [Cannon, Klasner, 1976], Takxke CBA3AHHbIX C KPEMHWC-
To-KenesucTon copmauveid u T.4. MoxHO Npeanonarath B CBA3W C 3TUM, 4TO
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HW3Koe coaepxavue dropa — cneumdmika apesHedwwnx cdochopuToB, XOTA
BbIBOJ 3TOT HYX/AeTCA B AONONHUTENbHOM 060CHOBaHMM.

Pavee A.B. PoHoB m I.A. KopauHa [1960] co ccbinkow Ha maTepuansl
B.M. Nimmensthapba BbICKa3biBanu WHYI0 TOYKY 3peHWA, T.e. Npeanonaranocs
He MOBbIWEHWE, a MOHMXeHWe CoAepXaHuA (Topa oT aApeBHUX dochopuTos
K monoasiM. B To Xe BpeMA OTMevyaemMoe yKa3aHHbIMM aBTOPaMKU HeKOoTopoe
CHWXXeHWe cojep»xaHuA ¢Topa B OpPAOBMKE, KOpe WM NaneoreHe 3acnyXwvsaer
BHUMaHWA.

KacaAace 3Bontouvu ¢akTopoB ¢octhaToHaKoNNeHWA, Mbl OrpaHUYMMCA
paccMOTPEHWEM NUWbL ABYX M3 HUX — ob6wen naneoreorpacmm 6GacceiHOB W
KnnmMatuyeckKoro.

AnA KoHKpeTHbIX thochaToHOCHbIX pailoHOB u GacceiHoB naneoreorpadm-
YecKMe CXeMbl COCTaBNAAMCHL MHOrokpatHo. OgHako NonbiToK MX 0606LieHMA,
KnaccudMKauMnm M aHanu3a 3sonuUMM (KpOME Kak Ha YpOBHE CHUCTEMbI
OKEeaH—KOHTUHEHT B LENoM) He npeanpuHMManock. HactoAwee paccMoTpeHune
Bonpoca — He Gonee yem ero nocraHoeka. B camom obiiem Buae moryT BbiTh
BbiAeneHbl TP UNK YeTbipe TUna ochopuTOHOCHLIX BaccerHOB.

1. NMKOHTUHEHTaNbHBIE BHYTPUKOHTWHEHTaNbHbIE MOPA, Ha MHOMME COTHW
Mnu nepebié TbICAYM KWUNOMETPOB OTCTOABLUME OT OKeaHWveckoro 6GacceitHa.
Takumu  ABNANUCL MHOrMe Me303oickue  BacceitHbl CesepHon u CpepgHeit
EBpasuv, npoayuvpoBaBluMe ensakoBble (octhopuTel. BacceitHbl 3aHumanu
nopoﬁ OrpoMHble nNnowagu, W3MepRemMble MWUNNMOHaAMKM KBaApaTHbIX KWNO-
METpOB.

2. ONWKOHTWMHeHTanbHble 6acceiHbl, HENOCPEACTBEHHO NpPUMbIKaBWMe K
OKeaHWYeCKWM, HO MPeACTaBNABLUME YAaCTUYHO OTYNEHEeHHbIe OT HMX MOPA MNW
KpynHble 3anuBbl. TakoBbl 6GacceliHbl hOPMUPOBAHWUA 3ePHUCTLIX thocthopuToB
BepxHero mena—soueHa Apasuitcko-AdpukaHckoin npoeuHuMK [MoKpbIWKKH
v ap., 1978].

3. CobereeHHO wenbdoBbie YYaCTKM OTKPLIThIX KpaeBbiX 4acTed OKeaHu-
yeckux BacceHOB, K KOTOPbLIM NpUypoyYeHbl 06nactu YeTBepTHYHOro, NperMy-
LECTBEHHO xeneakosoro ochopuToobpa3osaHunA.

4. BacceitHbl HAKONNEHWA WMMKPO3ePHUCTLIX NnacToBbiX docthoputos Kemb-
PUWCKOTC ¥ TNepMCKOro Bo3pacta, O naneoreorpaMu KOTOPbLIX OY€Hb Mano
M3BECTHO. TemM He MeHee MHOTWe UCCNeaoBaTeny 0TMEYaloT HeKOTOPYIO OTAaneH-
HOCTb WMNU M3ONAUMI0O MX OT OKeaHuueckoro bGacceiHa. A.B. Wnbun [1973]
yKasblBaeT Ha Takyio m3onAumio anA XyBeyrynsckoro Gacceitva, 3.A. Eravos
u H0.K. CosetoB [1979] — ana Kapatayckoro. HeT goctaToyHoW ACHOCTM B
XapakTepe CBA3M OKeaHuyeckux BacceitHos u obBnactei thochopuToHakoNneHna
anA GacceitHa xoparwvHa u opmauuny Pocthopun; noxanyi, HeT COMHEHWUA
Tiiilb, YTO 3/1eCb Mbl MMeeM aeno (ocoBeHHO B NepBOM Cnyyae) He C OTKPLITHIM
oKeaHuyeckum wWwenbthom. B naneosoe npombiwneHHoe hocdaToHakonneHne
6bino cBA3aHO Npexae Bcero ¢ GacceiHaMu AaHHOR FPyNNbI.

B m™me3030e HaunbBonee npoAyKTMBHbEIMM Obink BacceilHbl nepBoro Tuna
(3NMKOHTUHEHTANBHBIE BHYTPUKOHTUHEHTANLHLIE) , B BEPXHEM Meny U TpeTuu-
Hoe BpeMA — BacceiiHbl BTOPOro TMNa, TECHO CBA3aHHble C okeaHom. B yetsep-
TuyHoe BpeMA tocthopuToobpasoBaHMe NPOUCXOAMNO TONBKO Ha OKEAHWYECKUX
wenbdax v He BLIABNAETCA BO BHYTPUKOHTUHEHTaNbHLIX MOPAX.

Knumatuyeckue ycnosuA cocthoputoobpasoBaHmA nNpuBneKan BHUMaHue
WwMpoKoro Kpyra uccneposarenei. Mpu atom oaHu wuccnegosarenu [Crpaxos,
1960; KpacunsHukoBa, 1967] aHanu3wpoBanu AWLbL KNUMaTUYECKWE YCNOBWA
pervoHos chocthopuTooGpasosaHMA, ApYyrve axKueHTMpoBanu BHUMaHwe rnas-
HbIM 06pa3om Ha rnobanbHbIX KNMMaTUYECKUX M3MEHEHMAX ¥ UX ponu B thocdo-
putoob6pasosanwun. [inA ananu3a 3sonoumn ochopuToobpazoBaHMA BaXKHO
rnaesHbiM 06pa3om nocneaHee o6CTOATENLCTBO.
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CywecTeyloT ABe TOYKM 3peHWA Ha rnobanbHble KNMMaTUYECKUE YCNOBWA
anox cochopuToobpasosanwmA. CornacHo ogHoi w3 Hux docdhaToHakonneHue
CBA3LIBAETCA NPeMMYLECTBEHHO C 3noxXaMu noxonogaHuwi. Haubonee nocne-
AOBaTENbHLIA CTOPOHHWK 3ToW Toukwn 3peHnA — . BenuHko [Belinko, 1980],
No MHEHUI0 KOTOPOro NATH U3 CEMWU BbIAENAEMbIX UM 3MOX ME3030MCKO-KalHOo-
soickoro ochopuToobpa3oBaHUA OAHOBPEMEHHbI ONefleHeHUI0 U CBA3aHbl C
perpeccuAmMu.

CoBeTckue reonoru nNpUAepKMBalOTCA B CBoeM BONbLMHCTBE WMHBIX B3rnA-
AOB, N MHOTME M3 HUX CBA3bIBAIOT PassuTue ochOPUTOB C NOBLILLEHHLIM NPUB-
Hocom chocthopa M3 pa3BUBAIOLMXCA HAa KOHTUHEHTAX KOP BLIBETPUBAHWA.
MepBbIM 3Ta WAEA NPUMEHWTENBHO K XKENBaKOBbIM W 3epHUCTeIM (a daxTu-
YECKM K Me3030WCKMM W KahWHo30ickum) dochoputam 6Gbina BbiABMHYTA
H.C. lWarckum [1955]. [MpumeHWTENsHO K MECTOPOXKAEHUAM MNacToOBbLIX
thochopuToB Kembpua oHa passueanack B.H. Xonogoeeim [1970]; 6esorosopou-
HO noapaep»mBanu 3Ty uaero B.M. Cuvuubiv [1967] w B.M. Kasapuros [1966].
E.M. lepacumos, P.C. Pogus n A.B. limatko [1966] o6pawanu BHWUMaHue
Ha W3BECTHYH CBA3b NOBLIWEHHbIX KOHUeHTpauvwi thochopa ¢ 0ONUTOBBIMK
WenesHeiMM pyaamu, a Takke 6Gokcutamu. C BbiHocom docdopa u3 Kop
BbIBETPMBAHWA CBA3bIBaeT (opMyMpoBaHue wmonoasix dochoputos Kazax-
craHa B.l". CaryHoB [1971]. Bnu3kux npeacraeneHui Ha reHesuc hocthoprTos
npuaepxuvBancA .WA. BywuHckuin [1966]. HW3kui ypoBeHb COBpPEMEHHOro
tocthoputoobpazosanna W.B. Hukonaesa [1977] o6wvAcHAer cnabbim passu-
THUEM COBpPeMeHHbIX KOP BbIBETPMBAHWUA.

ABTOp caenan NoONbLITKY YBA3aTh W3MEHEHWA WHTeHCMBHOCTU docthopuTto-
o6pa3oBaHMA B Me3030e W KalHO30e C U3MEHeHWAMMW KNUMaTa B 3TO BPEMA.

Kak yxe oTmeuvanocs paHee [3anuH, 1981], anoxu doctopuroobpasosa:
HWA (BepxHemenoBaA—cpeaHeNaneoreHOBaA C MaKCMMyMaMu B BepXHeMm meny
M 30UeHe, MWOLUEHOBAaA) OTBEYalT, C OAHOW CTOPOHbI, 3MOXaM MOBLILWEHWA
Temneparyp, a C APYyroi — 3N0Xam TPAHCrpPeccwid, XapaxKTepv3oBaBLUMMMCA
BN@XXHbLIM KNMMaToM. Tennblit U BnaXHbli Knumat pomkeH Gbin cnocobereo-
BaTb MHTEHCU(MKAUMM PasBMTUA NPOLECCOB BbIBETPUBAHWMA HAa KOHTUHEHTE W
BbLIHOCY PacTBOPEHHbIX BewecTs, B TOM uucne docdhopa, B oxead. Mmena B
BWAY BbLICOKYI0 MO CYLWECTBYIOWMM MpPeACTaBNeHMAM HACbILWEHHOCTb OKeaHu-
weckux Boa coctopom, 6nM3Ky K NpeaensHoW, U Manoe BpeMA npebbiBaHWA
thocchopa B oKeaHe, cnegyeT oxupaatk GeicTporo masneyeHuA chocthopa, nocry-
nMBLWEro B pacTBopax B OKeaH, B OC3goK, T.e. Nepuoabl NOCTYNNEHUA
toccopa B GacceliH M nepvoabl thocthopuToobpazoBaHUA AOMKHBI GbiTe NpaK-
THYECKWU CUHXPOHHBIMW, 4TO Mbl U HaBnioaaem.

YpessbiyaiHO HM3KOe pa3BwuTWe NpoueccoB (ochopuToHaKoNfEHWA B ONu-
roueHe CBA3aHO, OYEBMAHO, C XONOAHBIM KNMMAaTOM 3TOr0 BpeMeHW B cove-
TaHWM C PErpecCUBHBLIM PEXMMOM.

K nopo6Homy e BbiBOAY B Camoe HedBHee BpeMA NpPULLNM WCCnefosa-
Tenn A. Aptyp n X. [bkewkunc [Arthur, Jenkins, 1981]. OwesugHo, npwu
CNpaBeANMBOCTA pPaccCMaTPMBaeMOro Te3uca creayeT oOXuaatTe ceAsw docdo-
puTo06pasoBaHMA C APYFMMM  MONE3HbIMI  WCKOMNJEMbIMK, pasBUTHME KOp
BbIBETPUBAHUA ANA KOTOPbIX ABNAETCA BONHEWLIWM,

WHTepecHo, B 4acTHOCTH, CPaBHWTE 3Moxu GokcuTooGpa3oBaHMA TaKoW
obnacTv WMHTEHCMBHOTO Pa3BUTMA NPOLECCOB BbIBETPUBAHWMA, Kak 3anagHaA
Abpuka, w dochatoHakonneswe B GacceiiHe ATNaHTUYECKOro OKeaHa.
AHanua nokasblBaeT, 4To anoxu GokcutoobpasosanuAa [Axaemos n ap., 1980]
u cochoputoobpasosanuAa [EmenbAHoB, PomaHkesuy, 1979] anA ykKasaHHbIX
paioHoB coBnapaT (wnu 6nM3KKU) W OTBEYAKT BepxXHEMY Meny, 30UeHY W
MuoueHy. WHTepecHo cOMOCTaBneHWe 3NO0X MOPCKOr0 M KOHTUHEHTaNbHOro
runepreHHoro thochatoHakonneHwA.” YcraHaBnuBaeTcA, 4TO 3noxu thopmu-
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poBaHMA runepreHHbix tocthoputos (BepxHeMenoBaA—30UEHOBAA, MWOUEH—
nnuoueHoBan) . [3aHuH, 1981] Becbma 6nuakm (Mnu uaeHTWuHBI) anoxam dop-
MupoBaHuA Mopckux ctocthoputos. OnuroueHosoe BpemA AnA obpa3oBaHuA
runepredHbix cochoputos Gbino crons e HeGNaronpuATHO, Kak W ANA
MOpPCKMX. XOpOLWO W3BeCTHa CBA3b MEe3030MCKWUX TpeTuuHbIX octhopuTos
¢ rnaykoHutom, o6pazoBaHMe KOTOPOro MHOTMMWM  MCCNefoBaTeNnAMM
[CuHmubiH, 1967; KaszapuHos, 1966; KasaHckuii, 1972; Hukonaesa, 1977]
TaK)Xe CBA3bLIBAETCA C HENOCPeACTBEHHbIM BbIHOCOM CrnaralwWmMx ero Komno-
HEHTOB M3 BbIBETPMBAIOWMWXCA NOPOA.

BuinenAemble M.H. Hukonaeson [1977] 3noxW WHTEHCMBHOrO rnayKOHWUTO-
obpazosaHuA B thaHepo3oe (HWKHMIA KeMBpuiA, HWXKHUA OPAOBWK, BEPXHAR
I0pa, HWXHWIA Men, BepXHWA Men, naneoreH, MuoueH) 6GNU3KM unKM BnonHe
COOTBETCTBYIOT 3noxam chocthopuToobpasoBaHuA,

MHTepecHo Takke, 4To BbigenAemsie M.A. )apkoseim [1981] paHHexkem6-
pUACKWe, NepMCKWe, NO3AHEIPCKWEe W MWOUEHOBbIE 3Tanbl rPaHAMO3HOro
3BaNOPUTOBOr0 HAaKONNEHWA, KOTOPble OH CBA3bIBAET C NOBbILEHHBIM CUHXPOH-
HbIM BbLIHOCOM COME B pacTBOpax C KOHTUHeHTa, Gnu3ku B oblem 3anoxam
NOBbLILWEHHOro tdochoputoobpaszosaHmA. [InA  AEBOHCKOro BpPEMEHH
(sncbenbckuin Bek) xapakTepHo, no mHeHuw M.A. Xapkoea [1981], kak
W ANA paHHeKeMOPWIACKOro W NEepMCKOro 3TanoB, 3HaYuTenbHoe pasBuTHe
cynehaTHO-Kanbumesbix nopoa. [eBoHCKOe BpPeMA XapaKTepu3yeTcA W 3ameT-
HbiMm  chocchopuTooGpasoeaHmem. Mbl XOTMM TakKdKe aKUEHTMpPOBaTL BHWMA-
HMe Ha 3akniveHwe A.B. PonoBa u I.A. Kopaunor [1960], oTmeTuBlLIMX
NpyM W3y4YeHWU pacceAHHOro pacnpegeneHun cgocdopa, YTO OTNOXEHUA AeBOHA
BoctouHo-EBponeiickoin  nnatopMbl  XapaKTepu3ylTCA  MONOXKWTENbHBIMK
Knapkamu KoHueHTpaumm dochopa M, Takum o06pa3zom, He WCKNKO4aeTcA
BO3MOXHOCTb HAXOXAEHUA B HUX NPOMBbILLNEHHbIX MECTOPOXAEHWIA.

YKa3aHHble COMOCTaBNEHWMA, HECMOTPA Ha WX parMeHTapHOCTb, NOKasbi-
BawT, uyto AnA thochopuToB, NO KpailHeh Mepe B haHepo3oe, HeT KaKoOW-TO
CBOEA WM30NWPOBaHHOW NWHWWA Pa3’BUTUA, W 3BONIOUMA WX ABMAETCA YacTbio
o6uwero npouecca 3BonoLMK 0cagoyHoro nopogoobpasoBaHuA.
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YAK 551.8 : 553.64
H.H. H0oun
JBONHWLMA ®OCOPATOHAKONNEHWUA

Bonpockl asontoumn ochaToHaKoNneHA B XOAe reonorvyeckoin WCTopum
paccmaTpuBaloTcA B paAge pabor [lWlarckuin, 1955; Tummensthapb, 1965;
BywwHeckui, 1966; KazapuHoe, 1966; KpacuneHukosa, 1967; Cook,
McE hinny, 1979; 3auun, 1981; 10aun, 1981]. B HactoAwen paborte pas-
BMBAIOTCA CYLWECTBYIOLWME B3rnAALI NO 3TOW cnoxHon npobneme.

Yuactve docthopa B pasnuuyHbiX npoueccax — 0CafiouHbiX, BUonoruyeckux,
MarmMaTU4eCKMX W BbIBETPUBAHMA — OMPEAENMNO HEepPaBHOMEPHOCTL ero
pacnpegeneHuA Kak B nutoctepe B UENOM, TaK U B NOPOJAAX PasnuyHbIX CTpa-
TUrpacdmyecknx ypoeHei (CM. pucyHok) .

B nutocdepe copepimtcA orpomHas macca cocopa M TONbKO HEe3HauW-
TenbHaA 4acTbBanoBOro KONWYECTBA ero KOHUEHTPUPYETCA B MeCTOpOXae-
HuAX. BonbwaA vacTe KoHueHTpauuit docthopa cBA3aHa C OCAAOYHBIMKM M
0Cafo4HO-MeTaMophrMYecKMMM NOPOAaMM.

CpasHuTensHO HeaaBHO ObINO  pacnpoCTPaHEHO MHEHWEe, 4YTO MOPCKOe
thochaToHaKonneHe npovMcxoauno Tonbko B gokembpuu. OgHako Hakonnew-
Hble K HacTOALWEMY BpeMeHU fAaHHble No ochaTOHOCHOCTH BepXHEaPXeNCKnX—
HWXXHENPOTEPO3OWCKUX  OCaflodHo-MeTamopdmueckux Komnnekcose CCCP
(UenTpansHo-AnpaHckuii, AHabGapckuit, BanTuiicknii, YKpauHCKWIA LWWTbI,
CravoBoW, XamappabGaHckuit, BoctoyHo-CaRHCKWiA Xpe6Tbl) M ApyruMx cTpad
(Kanapa, Asctpanun, Kurtaii, BpasunuA, WHAMA) CBMAETENLCTBYIOT O LWM-
POKOM PpasBMTUM MOPCKOrO hoC(aTOHAKONNEHUA YXKe B paHHeM [o-
KemMBpuu.

®ochaToHOCHOCTE NPOABNAETCA NO-

0 npucyTcTBuM B Mopckom bGacceliHe
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TOro BpeMeHW PacTBOpPMMBbIX coeauHeHnid ocopa. Ha LleHtpanbHom Anpave
0614aA MOLLHOCTL aNaTUTOHOCHON 0CaA04YHO-MeTaMopdU4YeCKON Tonwm Konebner-
CA B pa3HbIX TeKToHW4eckux 6nokax ot 7500 no 8700 m. CpeaHee copepxaqune
P,0; B nopoaax BepxHeanpaHckoi ceutel coctasnret 0,14%, denoposckon —
0,19% [3utuu u ap., 1975]. AnatuToBbie NMPOABNEHWA COCPEAOTOYEHbI rnas-
HbiM obBpa3om B BocTouHOW 4actv LlenTpanbHoro AnpgaHa B nonoce pacnpocT-
paHeHuA efOpPOBCKOM CBUTbI C abconoTHeIM Bo3pactom nopog 2,6—
3 mnpa. net. B BonbWKMHCTBE CBOEM 3TU NPOABNEHMA NPUYPOYEHbI K MECTOPOXK-
peHuAm dinoronuta (Kartanax, Omensmxak, Kauky) wnu xeneaubix pya (Taex-
Hoe ¥ ap.). Anatut B Haubonee oBoraweHHbIX yyacTkax obpasyeT CKOMNeHWA
B BWAE NOMOC U NMH3 MOLWHOCTLIO A0 1 M, NPOCNEXUBAOLWMXCA NO NPOCTUPAHUIO
Ha AECATKWM M COTHM METPOB; HEpeaKO OH COAEPUT MOBbILEHHbIE KONWYecTBa
Xnopa, 4T0, BO3MOXHO, CBA3aHO € 0BOralweHHOCTLI0 XNOPOM NePBUYHBIX BynKa-
HOreHHO-0Cafl04HbIX NOPOA.

B oro-3anagHom [MpubBaiikanse anaTMTOHOCHaA rHeMCOBO-MpamopHan dopma-
UMA, B CTPaTMrpatm4ecKOM OTHOLUEHWM NPUYPOYEHHaA K BePXam CNIOAAHCKOM
Cepuu BepXHero apxef, CNOXEHHOW NpeMMyLecTBeHHO KapboHaTHbIMWM nopo-
pamu, umeetr MowHocTe or 600 (Xamappabano-MoWrotckuia paioH) Ao
1500 m (CnoaAHCKuWiA pailoH) M NPOCNEXWMBAETCA C 3anaja Ha BOCTOK Ha pac-
ctoAHve go 300 km [H0auH, Apcexbes, 1970]. dopmaunA MMeeT PUTMUYHOE
CTPOeHVe, BbipaXalolleecA B YepefloBaHUM KapbBoHaTHbLIX anaTMTOHOCHLIX ropu-
30HTOB C rOPU30OHTAMK THEMCOB W KPUCTanNNMYecKUX CnaHues. 3anexu
anaTuTo-KBapuUeBo-AWONCHAOBbIX, aNaTUT-KBapUeBo-aAuoncva-KapboHaTHeIX, ana-
TUT-KBapueBo-KapboHaTHbIX WM anaTuT-KapboHaTHBIX PyA WMEKT NNacToBYH
W nWH30BUAHYI0 dopMbl. BeigenAloTcA rpyBononocyatbie pyAsl ¢ MOLWHOCTBIO
ot 10 go 30 cm, nonocuatbie — oT 2 A0 10 cM, TOHKONONOCYaTkIe — OT HECKONb-
KUX munnumeTpos Ao 2 cm. CnowcTble anaTMT-KBapueBo-AMONCUAOBbIE PYAbl
OTPa¥awT, NO-BUAMMOMY, TEKCTYPYy MNEepBUYHO-OCAAOYHLIX TOHKOCNOMCTBIX
tochaTconeprkaumx KapbOHaTHO-KBapUEBbIX MOPOA, 3@ CYET KOTOPbLIX OHW
o6pasoBanuch.

Crpaturpacdmyeckad npUYypoO4EHHOCTe U BbIAEPXAHHOCTb anNaTUTOHOCHBIX
rOPU30HTOB MO NPOCTUPaHWIO, PUTMU4YHOE CTPOEHWE MPAaMOPHO-rHelCcoBOoM
hopmMaumu, napareHeTMYECKME accouMaunMyM MWHEpanoe B anaTtuToBbIX Nopoaax,
HacbIWEHHOCTb OTAENbHLIX FOPU3OHTOB THEMCOB BbICOKOMMUMHO3EMUCTLIMK
MWHepanamuM W yrnepogom, oBOraweHHOCTb OTAenbHbIX MaYek MPamopoB
rpadvMTOM, OTYETNIMBAA CNOWCTOCTb M COMNAacHoe MONOXEeHWEe anaTUTOHOCHBIX
rOpW30HTOB, KOMMMAEKC 3NeMEeHTOB—NpUMECced, XapaKTepHbld ANA OCAaA0YHBIX
OTNOXEHWIA, CXOACTBO MMWHEepanbHbIX accouMauMi M XWMWYECKOro cocTaBa
¢ochopuTOBR U MX MeTaMOpP(UYECKWX aHanoroB B COBOKYMHOCTW OTpa¥aloT
CBOWCTBEHHbIE O0CaflOMHOMY MNPOUECCY CTPYKTYpHO-thauManbHbie YCNoBMUA
ocagKoHakonneHua u ochoputoobpasosaHuA.

PaccmoTpeHHble Bbile anaTMTOHOCHbIe opmauuiu toro-3anagHoro [Mpubaid-
KanbA W ueHTpansHoro AnpaHa ¢ abconoTHeIM Bo3pacTomM nopod 2,6 mnpa. neT
u Gonee [®pymxun, Hyxroe, 1968] npeactasnaoT coboil, Ha Haw B3rnag,
meTamopdmueckme aHanorm Hauwbonee apesHUX cocrhopuToHocHLIX dhopma-
UWA, CBMAETENLCTBYIOWMX, MNO-BMAMMOMY, O Havane mopckoro dochoputo-
06pazosaHuA B foKeMBpUK.

K apxeickomy 3rtany docharoHakonneHUA OTHOCATCA KOMMNEKCHbIE
anatuTcofepxawme pyasl Axecnunutoson dopmaumm, kotopyro H.C. Lar-
ckuin [1955] oTHec Kk cneumdmueckomy GopMaunoHHOMY TUNy AoKeMBpUA.
HaubBonee kpynHoe w™ectopoxaeHue — [lonkonen-MNaxrtagaapa B (MHCKOW
NannaHauu — cBA3aHO C KMBaTMHCKUM Tunom [Mapkos, 1959]. OHo npuypo-
yeHo K apxeickum (2500—2800 mnH. net) cunbHO MeTamMopdW30BAHHLIM
3eneHoKameHHbIM nopoaaM  (ankbuT-xnoputoBbIM, anbbuT-amcpubonossbim,
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uHorpa ¢ npocnoamu KapbGoHatoB). XenesucTsle KBapuWTbl, MarHeTUTOBbIE,
peXe MarHeTWT-reMaTUTOBLIE C NPUMEchio cuaeputa u bGappaHauta copepart
no 47.5% »enesa u 0,6—1,8% (B cpeaHem 1%) P,0¢. Ha Ttepputopum CCCP
anaTMTOHOCHOCTbL apXeCKWX KENe3ucCThlX KBapUWTOB OTMEYaeTCA B paioHe
KMA u Ha HxHom Ypane [3sepes u ap., 1976].

Bonee mMO'wHaA u WKUpoKo pa3euTan 3noxa thochaToHaKONNEHMA — HUMKHE-
npoTtepo3oickan. B paioHe KMA thocthaToHOCHOCTb CBA3aHa C yrnepoavcTbIMM
KPeMHUCTO-CNaHLeBLIMK " TeppureHHo-KapboHaTHbIMK OTNOXEHNAMMK
TUMCKOW CBUTbI OCKONbCKOW CEpUM HUXHero npoTepo3oA [Co3auHos, KasaHues,
1978]. Mo ux AaHHBIM, OTNOXKEHUA TUMCKON CBWTLI NpPeACTaBneHbI Npeumy-
LWEeCTBEHHO YrNepoAUCTO-CIOAUCTEIMKY, YrNepoanCTOo-CNIANCTO-(hocdaTHbIMK
Cnaduamu, yrnepoavcTbiMM KBapueBbiMM aneBponuTamu, dochaTHbIMKM U
MapraHuoBMCTbIMU  KapBoHaTHbIMKM nopogamu. CoaepikaHuwe yrnepoamcToro
BewecTea konebnercAa ot 0,2 po 15—18%. MowHocTb cBuThl He menee 1000 m.
Ceuta uMeeT  PUTMUYHO-CNOMCTOE CTPOEHWE, BO MHOTOM HanomuHawllee
No BHELWHEMY OBNUKY HUXenexaliue Xene3ucTble KBapuuThbl (mKecnunuTbl)
KYPCKON cepuu. B Hel CKBa@XMHAMW BCKPLITHI TONWM MOPOA MOLWHOCTBLIO
8o 250 m, B KOTOpbiX HabniofalwTCA Mayku C NOBbIWEHHOW (hocthaTHOCTLIO U
MOLUHOCTLH) OT NepsBbIX METPOB A0 AeCATKOB MeTpoB. [Mopoasl B cpeaHem
coaepat 1,5—5% P, 0. docatHbie cnoitkm (ao 10—15% P, 05) mowHocTso
ot 0,1 no 1-5 cm 4epepyrTca ¢ MeHee (hochaTHLIMUA YrNepoanCTbIMK, MapraH-
UOBUCTO-KapBoHaTHLIMK, MecYaHbIMK, CcnaHuesbiMKM ToHKUMKM (1—-2 cm)
cnovKamu.

Ha Konbckom nonyoctpoge B lMeveHrcko-Bapayrckoin 3o0He pa3euT ocafouHo-
BYNKAHOreHHbIN KOMNNEKC OTNOXEeHWA NpoTepo30A, B pa3pe3e KOTOPOro
CKBaXWHaMu B ueHTpe pyaHoro nona [leyeHrn BckpbiTa thochaToHoCHaA
nauka, npeacTaBnAlwWwan coboi pUTMUYHOE YepefoBaHWe pPaBenuToB, nNecya-
HWKOB, aneBponMTOB W CYNnbMUAHO-YIrNEPOANCTLIX CEPULIMTOBLIX U XNOPUTOBLIX
cnaHues. octhaTHLIMM ABNAKOTCA rPaBeNUTOBLIE M FPYBO3ePHUCTLIE NECHAHUKM,
conepxawme ot 0,5 po 7% P,0;. dochaTHoe BewlecTso npeactaBneHo drop-
kapboHaTanatuTtom ¢ npumeceto ao 3—5% cesoboaHoro yrnepoaa. ®ocdatoHoc-
HaA nayka Beckma cxopHa c chocthaToHoCHON Tonwewn B paiode KMA.,

XapakTepHaA 0COBEHHOCTb HUWXKHENPOTEPO30MCKOW 3MN0XWU, YXKe HaMeTuB-
LWenCA B apxee, — reHeTMYecKana CBA3b (OChaTOHAKOMMEHWA C XKene3loHakon-
neHvem, NPUYPOYEHHBIM K BYNKaHOreHHO-0Cafo4HbIM Komnnexkcam. K atomy
nepvoay OTHOCATCA Pa3BuTble Ha TeppuTopuv CKaHAWMHABMKM anaTUTcoaepXallume
BYNKaHOreHHO-0Caf0oYHble »KenesopyaHeie nopdupo-nenTuToBan W 6nuskana
K Hei nentutosand Gopmauun [Popmososa, 1973]. C nopdmpo-nentuToBOM
topmaumen Ha cesepe LBeumm cBA3aHbl aNaTUT-MarHeTUTOBbLIE MECTOPOXKAEHWUA
KupyHaeapa v Jlyoccasapa, 8 Hopseruv — Huccepans v ap. MNopdwmpo-nentu-
ToBaA dopmaumAa HuxHero npotepo3oA (2000—2150 maH. neT) MOLHOCTLIO
cebilwe 4000 m npeacTagneHa cepued NepemeXxarolwmXcA nopdmpos, NenTUToR,
rHeMCOB M APYrux NOpoA € NPOCNOAMM MPaMOPW30BaHHbLIX W3BECTHAKOB W
rpacMTOBLIX, CNHOAWUCTLIX UNW NENTUTOBLIX CNaHLEB.

MnacToBble 3anexu anaTUT-MarHeTUTOBLIX W  anaTUT-reMaTUTOBLIX pPyA
aAnvHow ot 1 no 6 KM MolHocTho oT 25 no 122 m copepkat 64—68% »enesa
n 2—6% P, 05. OtmeuaoTcA npocnow cobCTBEHHO anaTUTOBLIX PYA MOLHOCTLIO
1-2 M c cogepxaHuem po 25% dcropanatura. [ocToBepHbie W NPOrHO3HbIE
3anackl anaTUTCOAePKawMX >enesHelx pya 3atoro tuna B CesepHoin lseunn
oueHuBawrtcA B 3,5—4 mnpa. 1, a P, 05 — He menee 150 mnH. 1.

[anbHeliwee passuTve 3eMHOW KOPbl B BEpXHEM NpoTepo3oe npegonpege-
nuno pasHoobpasue ycnoBui (octhaTOHAKONNEHWA B pPa3nuuHbIX panoHax,
NecTpoTy OCaflOYHbIX OTAOMEHWH, YyBenuueHwe HakonneHuna kapBoHar-
Helx nopof 1 ¢ochopuTOB; B CBA3W C 3TUM NPOMCXOAUT YCNOXHEHWE TMMNOB
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nutoreHe3a; sce Gonbwykw pone B dopmMupoBaHun ochopuToB Urpaet
6uomacca (opraHuambl nnaHkToHa) 6GacceHoB ocaakoHakonneHwA. C atum
nepvoaoM CBA3aHbl HUXHe-, cpeaHe- u BepxHepudenckun pybexu docdaro-
HakonneHuAa ¢ GonbwKMMm MHoroobpasvem ¢ocopUTOHOCHBIX opMaumi,
WMPOKO PacnpocTpaHeHHbIX B nNpeaenax cknaguateix obnacteit Cubupu u
[OansHero Boctoka, B 30Hax reocMHKnNMHanen u Kpaessix npornbos. BeigenawT-
CA TPW OCHOBHble rpynnbl (hOpMauuin: XeMOreHHaA, XeMOreHHO-TeppWUreHHan
1 ocapoyHo-synkaHorenHaa [HavHw ap., 1974].

Pudeit — nepexoaHeit pyBGexx oT ocagoyHo-MeTamopdU4YECKUX anaTtuto-
HOCHbIX (hopmaumii Kk cnabo metamopdM3OBaHHLIM WNW HE3aTPOHYTLIM MeTa-
mopgusmom dochatoHocHsIM cdopmaumAM. B ogHoM u3 MHOrouvMcneHHbix
paioHOB pa3suTuA puceickux dopmaunin (EHuceiickom) B paspese TeppureH-
HbiX chopMauMi, NPeacTaBNeHHOM NecYaHMKamu, aneBponuMTamMu, KpPeMHWUCTO-
FAMHUCTBIMA M FAWMHACTLIMU CnaHuamu, BelaenAeTcA (pochopuTOHOCHaA Tonwia
MoWHOCTe oKono 500 ™M, NpuypoYeHHaA K YAepencKOW U MOroprMCcKoN
cButam cpeaHero pudeA  (aBCONOTHBIM  BO3pacT NO rNayKoHWUTam —
1100 mnH. net). B BacceitHe p. UpkuHeesoi B aTol hopMauuKn, B TONLLE TeM-
HO-CEPbLIX aneBpUTO-TAMHUCTLIX CNaHUeB MOLWHOCTL okono 230 M, BCTpeyatoT-
cA MHorouucneHHbie (Ao 60) ToHkue (0,5—3 cMm) npocnow rAMHUCTBIX cuge-
putoB, coaepxkawmx 6onee 1% P, O, a B HEKOTOPbLIX U3 HUX (N0 AAHHLIM XMMWU-
YeCKWX aHanu3oB WTydHbIXx npob) copepwanwe P,0s poxomut po 10%.
OcHoBHble MuHepansbl ocaTcoaepHalmx rMUHUCTLIX cuaepuToB — docdar,
FAMHWACTLIE MWHEpansi, CUAEPUT W NAayKOHWT, B MOAYMHEHHOM KONUYecTse
BCTPE4alOTCA KBapu v nonesble wnatbl. Pocdat npucyTcTBYET B TOHKOKPUCTanN-
NUYECKON U MenKo3epHUCTON thopmax.

MnobBaneHbIM pa3max nonyuydno dochaToHakonneHe B BeHae—KeMBpuu
(A3ua, Adpuka, Asctpanuva). K 3TOMy BpemMeHW OTHOCUTCA oBpazoBaHue
Takux KpynHenwux docaToHocHbix BacceiHoB, kak Kapatayckui s CCCP,
Xy6eyrynsckun 8 MHP, HOHHavbckui B Kutae, Ilaokanckuit Bo BbeTHame,
OxopaxuHa g AscTpanuu. 3tu bGacceitHbl copmupoBanuce B BNuM3kux K
nnatopMeHHBIM MWMOreoCMHKNUHanNbHLIX ycnoBuax. [NpeumyLliecteeHHoe pa3s-
BUTME B HWUX MONYYMnu TeppureHHo-kapbBoHaTHaA, kKapBoHaTHaA, KPEMHMCTO-
KapboHaTHaA W rNUMHWUCTO-KPEMHUCTO-KapboHaTHaA dopmauMn W TOHKO3ep-
HACTBIA TUN (hocOPUTOB C CPaBHUTENbHO BbICOKUM coaepwaHuem P, 0.
B dopmuposaHun cochoputos Bce 6Gonblwyk ponb Wrpaer opraHuyeckoe
Bewecteo. C 3TMM WHTepBanoM BpemMeHW CBA3aHO MOABNEHWE CKeNneTHOW
thayHbl, WKMPOKOE pasBuTHe 3BaNOPUTOBbLIX (CynbthaTHO-TEPPUTEHHBIX), @ B
pAAe PaloOHOB W BYNKaHOreHHO-0CaA04HbIX (hopmMaumii.

Hoeana, HenoeBTopMman 3noxa ¢ochaToOHaKONNeHWA — OpPAOBWKCKaA, B
KoTOpoi o6pasoBanuck KpynHele KOHUeHTpauuu docdopa, vMMeowme ABHO
BblpakeHHoe 6GWOreHHoe npoucxoXxkaeHve, obycnoBneHHOE MAacCOBbIM pas-
BuTMemM Gpaxuonoa, o6nafaBwmMx  CNOCOBHOCTBIO  aCCUMUNIMPOBAaTL U3
MOPCKUX BOf, M, BO3MOXHO, M3 TOHKOAWMCMEPCHOW CyCMeH3Wu WM TOHKOro
vna cochaT KansuMA ANA NOCTPOMKK CBOMX pakoBuH. Hakonnewue dhocdat-
HbIX CTBOPOK U MX 0BNOMKOB NPOMCXOAUNO B YCNOBUAX MOPCKOW TPaHCrpeccuu
npv NOHWKEHHOM NPUMBHOCE TEPPUreHHOro maTtepuana M aKTUBHOW ruapo-
AuHamukwy Boa [MopbyHosa, 1980].

Bcnea 3a OpAOBMKCKOW HamMu BblAenAeTcA noka ewe cnabo w3ayueHHan
BeBOHCKaA 3noxa ¢ochaToOHaKONNEHWA, C KOTOPOW CBA3aHbl KPEMHMCTO-Kap-
6oHaTHo-4epHocnaHuesan docdopuToHocHaR dopmMaunA B cesepHom Wpaxe
M anaTtuMTo-XKeNne3oHOCHaA BYNKAaHOreHHo-ocaaoyHanA hopmaunA MeTaKBapueBbixX
KapboHaTHbIX KepaTocdupos 8 MopHom Antae.

C nepmcko# anoxow thocdaToHaKONNEHWA CBA3aHbI OFPOMHbIE KOHLEHTpa-
umn cocthopa, cocrasnAwwme, no oueHke B.E. Makkensu, P.B. CeeHcoHa
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u P.M. Wenpona [McKeley et al., 1953], 7,3-10'" 1 P, 0. O6oraweHHocTs
chocchoputos u Bceit hopmaumnn PochopuA B LeNnoM opraHUYeCcKUM BeLecTBOM
nocny»una anA MHorux uccnegosatenen [Powell et al.,, 1975] ocHoBaHuem
ANA BblAeneHWA 3Tol cdopmaumm B KavecTBe HedhTematepuHckown. Passutue
B COCEAHMX PaWoHax CUHXPOHHLIX C dochopuTaMi KPacHOUBETHbIX TMNCo-
HOCHBIX M TMNCOCONEHOCHbIX Tonuw, (3sanopuTsl copmaumm YanyoTep) npu-
Beno HexkoTopbix uccnegosatenein [Opnoea, 1951; Crpaxos, 1960] k Bbiso-
AY O CYWeCTBOBaHUW apUAHBIX KNWMAaTMYECKWX YCNOBWW Npu 06pasoBaHvumv
tochoputos Ckanucteix rop. Tak e, Kak WM HuxHekembBpuickue, docdo-
puTel thopmaummn dochopua obpazoBbiBanuck B TeKTOHUYECKOM obcTaHoBKe,
Bnu3kon K nnathopMeHHOA.

JancHelwee passutue hocdaToHAKOMNNEHWA B Me30301-KaHo30e AOCTUINOo
HauMBbiClWeEro paceeta Ha pybexe BepxHero mena W KaiHo3oA. B me3o30e BbI-
AenAKTCA ABa OCHOBHbIX atana choctopuToobpazoBaHWA: BEPXHEIOPCKO-HWKHe-
MenoBoW W BepxHemenoBoi. C nepBblM CBA3aHbl WUMPOKO Pa3BuTbie B npe-
fenax BocrouyHo-EBponeickoi nnatopMel KOHKpeuuoHHble docthopuTsl
(Eropbesckoe, Batcko-Kamckoe W apyrve MecTOpPOXAEHWA) , NpuypoueH-
Hble K TeppureHHo-rnayKoHutoBoW dopmauuv, KoTopaa hopmupoBanack B
TYMUAHBIX 3MMKOHTMHeHTanbHbIX 6GacceiHax. Co BTOpbIM 3Tanom CBA3aHO
dopMMpoBaHMe Kak TeppuMreHHo-rnayKoHMTOBOM (opMauMn € BbICOKOXe-
Ne3ncTbiM KOHKpPeunoHHsIM Tunom docoputos (AkTOBUHCKWIA BacceiiH) ,
Tak W TeppureHHo-KapboHaTHOW C 3epHUCTIM Tunom dochoputoe (Ermner-
ckuid, BoctoyHo-CpeanseMHoMOpeKmin BacceiHsl v ap.) .

OnA Me3o3oickoro 3tana cocdaTtoHakonneHwA XapakTepHa napareHetu-
yeckaA cBA3b chochaTo- U rnaykoHuTooBpa3osaHuA, pasHoobpasve nuTore-
HeTUYecKUX TUNoB hochopUTOB: KOHKPEUMOHHBIX 3EPHUCTBIX W MX CMeLUaH-
HblX pa3HOBMAHOCTEN, NNaT(POPMEHHbLIN TEKTOHMYECKMIA PEeXWMM, CBA3b NO
narepanv ¢ yrnepoamctsimu o pmaumamm.

KanHo3oickaa 3noxa cocthoputoobpa3zoBaHnA xapaKTepudyeTcA Hanbonb-
WwuMm pa3HooBpasvemM NUTOreHEeTUYECKUX TUNOB (hochOpPUTOB: KOHKPEUWOH-
HBIX 3@PHWUCTbIX, OPraHOreHHO-3ePHUCTBIX, TeppPUreHHbIX, BuoreHHsix (ryaHo),
CBA3aHHBIX C KOpamMu BbiBeTpusaHuA. Pochoputoobpaszosavue 6bino npuy-
po4YeHO B 3TO BpPeMA K pa3nu4HbIM naneoreorpau4Yeckum W CTPYKTYpPHO-
TEKTOHWYECKMM 30Ham: nnatdopmam, kKpaesbiM nporubam, cknagyateim o6
NacTtAM, KOHTUHeHTaneHoMy wenbdy. MNpu 3atom HabnwopgaeTcA HekoTOpaA
AavdhdepedumaumA pasBuTUA TMNOB tocthopUTOHOCHBIX thopMauuin B NpoCTpaH-
cTee U BpemeHu. Tak, B AdpukaHcko-Apasminckon ¢octhoprTOHOCHOW npo-
BMHUMKM MakKcuMyM (hocHOpPMTOHAKONNEHWA MNafaeT Ha naneoreH, nNpyv 3Tom
NPeMMYyLLECTBEHHOE PpasBMTME NONyuuna rpynna TeppureHHo-kapBoHaTHbIX
ctopmaumiA ¢ 3epHUCTBIM TUNoM dochopinTos. B HeoreHe (MuoueHe) HanbBonee
MHTeHCMBHOe (hoctdhaToHaKoNNeHWe NPOUCXOAUMNO B WenboBbIX 30HAaX OKea-
HoB. 3pecek rnoBGanbHoe PpasBUTME NONYYunu HOBbie Tpynnel tocthopuToHOC-
HbIX (OPMauMiAi — OpraHoreHHo-TeppureHHan u GuorenHan (ryaHo) . MepsaA
pacnpocTpaHeHa Baonb nobepexuin Adpuku, CesepHon u HxHon Amepuku,
WMHavwm, Ha wensthax AscTpanuu, AnoHun, Hosoi 3enanaumn [Beapykos, Bary-
puH, 1976]. Bropan pa3suTa Ha MHOFOYMCNEHHbIX OCTPOBax TUXOro oKeaHa,
a Tak)ke B Neliepax Ha KOHTUHeHTax.

OpraHoreHHO-TeppMreHHaA rpynna npeacTaBneHa ABYMA OCHOBHLIMW TW-
namu dopmauui: TrNMHUCTO-gUaToMUTOBLIM  (dbocthopuToHOoCHBIM  BacceitH
Ceuyypa), KoTOpbid XxapakTepu3yeTcA npeobnajaHuem B Hem [AWaTOMUTOR,
YepeayrwWMXCA C Nnactamu 3epHUCTbIX (OChOpUTOB, U rnay KOHWTOBO-3ep-
HUCTBIW, B KOTOpOM chochopuThl cnodkeHbl ochaTtHbIMW KOHKPEUMAMKU, 3ep-
Hamu, obBnomkamu, cdochaTamposaHHbiMu U HedochaTM3MpoBaHHLIMK Opra-
HOrMeHHbIMW OCTaTKamu, 3epHaMu Ksapua, rnaykoHuta. O6pasosaHue tocoo-
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PUTOB 3TOW rPYyNnbl MHOTWME uccnegoBatenu 06BLACHAKT pasmbiBoM hocho pu-
108 W hochopUTOHOCHBLIX Nopoa B NPUBPEXHbLIX 30HaX KOHTUHEHTOB W Ha
OHe OKeaHOB.

AHanu3 pacnpegeneHuA cdochopa B Nopoaax pasnuuHbIX cTpaTturpacgmve-
CKWX YpOBHei cBuaeTenbcTByeT 06 younenun cdocdatoHakonneHUA oT ApeBHUX
k Bonee mMonoabIM 3NOXaMm, NPUYEM B KamaoW nocneaytowen anoxe docda-
TooOpazoBaHMe ABNAETCA pe3ynbTaTOM pa3mbiBa U nepepabotku dochopu-
TOB NpeabIAYLWMX 3NoX.

Ha6nioparoweecA pa3Hoobpasve cocthopuTOHOCHBIX (OpPMauMiA 1 nuTo-
reHeTMyeckux TUNOB (ocopuToB, MPUYPOYEHHBIX K Pa3nUuYHbLIM reonoru-
YeCKMM 3noxam, CBMAETEeNnbCTBYeT O TOM, 4T0 Mopckoe thochopuToobpaso-
BaHWe OT AOKeMOpWA A0 HACTOALEro BpPeMeHW NPOLNO OnpefeneHHoe 3BO-
NUKOHHOE pa3suTHe, CBA3aHHOoe C obluei 3sonouved 3emnu.

Kaxpan anoxa xapakTepuW3yeTcA CBOWCTBEHHbIMUA el (hr3nKOo-XMMWYECKUMU
W reonorvyeckumu npoueccamu doccatoHakonnednA. [AnA Bcex cocdarto-
HOCHbIX Ghopmauuidi 0T paHHero AOKEMOGPUA [0 COBPEMEHHbIX XapakTepeH
NOCTOAHHLIW napareHe3auc cocdopa ¢ KapBoHaTamy, KOTOPLIA ONpeaenAeTcA
KpUCTannoxXMmMuyeckum eauHcTBoM cdochopa U KanbUuMA M ocaxkaeHnem doc-
thata KanbuMA B pesynbTate (U3IMKO-XMMUYECKOro PaBHOBECHA B MOPCKOM
soae mexay CaO—MgO—P,05 v Fe npu onpegeneHHoM 3HaueHum pH, Takike
3aBucAlleM OT obuwero Konuyectsa kKapboHatoB B8 BoAe. [MoBbiweHue wunu
noHwxeHne ux obwero KonuyecTsa B BOJAE, COOTHOLUEHMA MEXAY B3aMMO-
CBA3aHHbLIMK WOHaAMKU CO3'2, HCO3; wu ceoBogHoit CO,;, MeHAWOLWMECA C u3-
MeHeHWeM Temneparypbl U CONMEHOCTW BOAbI, MPUBOAMT TO K YBENWYEHMUIO Lie-
NOYHOCTK CpeAbl, TO K €8 NOHMMKEeHUIO.

BaxxHan pons B ocaxxaeHuu dhocdopa U3 MOpCcKoOW BOAbI NpuHaanexam T dtopy,
3HaYeHWe KOTOPOro B re0XMMUYECKOM UMKNE U h13MKO-XMMUYECKUX NpoLeccax
thocthaToHaKkoNNeHWA NOKa ewe, Ha Haw B3rNAA, HEAOCTaTOMHO M3yyeHo. Kak
otmeuaer 3.C. AnsTwynep [1977], ycroiumsocTs dochaTos KanbuwA 3aBUCHT
oT Konusectea ¢Topa B BoAe. PTOPaANATUT 3HAYMTENBHO MEHEe PacTBOPUM,
4YeM rMAPOKCMNANATUT, U Aaxe cnefbl MOHa TOpa BbI3bIBAKDT ocaXdeHune dhTop-
anatuta npu Gonee HW3KKMX 3HaveHuAx pH u copepxanuax Ca0, vem B ero
OTCYTCTBME MPpU OCaXKaeHun rmapoKcunanaTuTa.

HecMOTpA Ha pasnMuMA NUTONOMMYECKMX TUNOB MOPCKUX OTNOXKeHwuw, do-
char B HMX npeactaeneHd rnaeHbiM obpasom KapboHat-hTopanatutom, uTO
CBMAETENLCTBYET O MOCTOAHCTBE (M3NKO-XMMUYECKMX Yycnoeuh ero obpa-
30BaHUA.

AnA poKeMBPUACKMX W HUKHeKeMBpuWHCKuX thoctaToHOCHbIX ¢hopmauuin
xapakTepeH napareHe3vuc ocata KanbUuA NPeMMYyLIECTBEHHO C AONOMUTOM
BBMAY TOro, 4yto AonomMuToo6pazosaHue 6GbINO OCHOBHLIM BMAOM KapboHat-
HOro npouecca B cBA3n c Bonee Bbicokum copepxaHnem CO, B aTtmocdhepe
B8 3TOT nepuvoa, Yem B nocneayrowee spemA. B cdochoputax Bonee monoabix
anox HabnwpgaetcA ABHOe npeobnagaHue KanbyuuTa Hag [ONOMUTOM, YTO CBA-
3aHO C YMeHblUeHWeM A0NOMUTO06pa3oBaHMA B 3TU 3NOXK.

Dokem6puitickoe BpeMA, OcobeHHO ero paHHWe 3Tanbl, XapakTepu3yeTcA
OoCaxKfeHWeM 3HauMTenbHbIX Macc cocthopa COBMeECTHO C »kene3om W obpaso-
BaHWEM anaTtMTcoAepXalMxX Mene3opyAHbiXx MecTopokaeHuid. B Gonee mo-
noAble 3NOXWM XOTA W COXPAHAETCA NapareHe3uc 3TMX 3NEMEHTOB, HO YXe B
uHoit copme. Mopckue hocdopuToHOCHbIE hauMu OTAENUNUCh OT JKeneso-
PYAHLIX, OAHAaKO ANA AoKeMOGPUACKOro BpeMeHWM XapakTepHa napareHeTu-
yeckan cBA3b hocdaTto- U rnayKoHUToo 6pasoBaHuA .

Ha npoTAXeHWW BCEA reonoruM4ecKOW WCTOPUM NpocnekeHa TecHam reHe-
TUYecKan CBA3b mMexay dochoputoobpaszoBaHeM W pasBUTHEM OpraHuye-

ckoW wu3Hu [A.B. CuaopeHko u ap., 1980], HabnogaeTcA CUHXPOHHOCTh
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tdopmupoBaHuA MOpPCKKUX OCHOPUTOHOCHBIX .M yrnepoacoaepxawmnx dop-
MaLWiA .

YBenuuenue obuiel BGMOMACCHI XMBOW MaTepuu NPUBENO K YBENWUYEHWI
pesepea ochopa B OKeaHW4ECKOW BOfAe W co3AaHul BnaronpuATHbIX u-
IMKO-XMMUYECKUX YCNoBuW ocakaeHuA docdata (noBbiweHe coAepwaHuA
Kucnopoaa B atMmocthepe, obuero Konuyectea KapboHaTOB M B CBA3WU C 3TUM
yBenuyeHne pH Mopckoi BoAbl) . JBONKOUMOHHOE Pa3BUTUE KU3HW Ha 3emne
npveeno K (GopMUMPOBaHWIO B OPAOBWKE W HEOTeHe TaKWX PasnuyHbIX No Npo-
UCXOXKOEHUIO BuoreHHbIX hocthopuToB, Kak 060N0BbLIE U MyaHo.

YcuneHve nNpouUEcCOB XMMWMYECKOrO BbIBETPUBAHMA W MUrpauMu 3nemeH-
ToB cnocobcreosano Gonee MHTEHCMBHOMY BbIHOCY C KOHTMHEHTA B MOPCKOW
GacceitH ocdopa, yTo HapAAY € APYrMMU UCTOMHUKamu obecniewuBano nonon-
HeHWe ero pe3epEa B OKeaHax; a TO WNW WHOe TeyeHWe NPOUEeccoB OCaA0YHOM
anddepeHumauun onNpeaenAno NWTOreHeTMYECKWMA TUM, KayecTBO W pa3me-
wenue dochoputoe [Mycrosanos, 1940].

PaHHue 3noxu (BepxHuWit apxeii—HWXHWIA NpoTepo3oi) mopckoro docda-
Too6pazoBaHMA MMenu, NO-BUAUMOMY, HE3HauMTenbHoe passuTUe WenbhoBbIX
obnacTei, a cneqoBaTeNnbHO, OrpaHMYEHHbIE YCNOBMA ANA HakKonnexuA Bonb-
WKX KoHueHTpauwin docdopa.

PacumpeHne u passutue B nosaHem Aokembpuv u ocobeHHo haHepo3oe
OKeaHoB W MOpei, CBA3aHHOEe C pacyneHeHuem 3eMHON KOpbl U AperndoM KOoH-
TUHEHTOB B 0BnacT HU3KKMX WKPOT, cnocobcTBoBano 0Bpa3oBaHUI0 Ha KpaAXx
KOHTUHEHTOB 06LWMPHbIX WwenbhoBbix obnacTeil, B KOTOPbIX B YCNOBWAX CMO-
KOMHOr0 TEKTOHWYECKOTO peXxuma W AedCTBMA anBennuHra npoucxoavno dop-
MWPOBaHUE KPynHbIX hocthopUTOHOCHLIX BacCeiHOB U NPOBUHLMA.

OrpomHoe 3HayeHue B obwer 3sonwoumu dochaToHaKONNEHUA WMENn Knu-
maTuyeckuid GakTop, ponk KOTOPOro pAoctatouHo ybeauTenbHO nokasaHa B
paboTtax H.C. Warckoro [1955], H.M. Ctpaxosa [1960], K0.H. 3axuHa [1981]
v APYTUX aBTOpPOB.

JanbHeiiwee wu3yuyeHue 23BonUMM npoueccoB cochaToHaKonneHua, U3
KOTOPLIX MHOMME OCTalTCA noka ewe cnabo wuayveHHbIMW, umeeT BGonblioe
HayyHoe W NPaKTU4YeCKOEe 3HayeHWe ANA NOHWMAHWMA reonOrUYecKUX YCnoBuiA
M 3aKOHOMEPHOCTeW pa3MelleHMA KOHUeHTpauwn dochopa B ocagoyHbIX TON-
wax, a Tak»e ANA NporHo3a u nouwckos tocdarHeIx PyAa.

JIHTEPATYPA

Tummensgap6 5.M. 3aKoHOMEPHOCTH pas-

Anstwynep 3.C. BbiBeTpusBaHme mecTo-
MELLEHMA MecTopoxaeHnin  ocdopu-

poxaeHnid docdaros — acnekTel reo-

XM n cpeasl. — B. KH.: ®Doodop
B OKpyxawuwen cpeae. M.: Mup, 1977,
c.47-116.

bespykoe [1J1., Barypuw [.H. Iuvo-
NnOrMA W BO3pPacT oKeaHcKux hocdo-

putoB. — B KH.: Jlutonorua docdo-
PUTOHOCHBIX OTnOXeHwn. M.: Hayka,
1976, c. 20-28.

Bexacoe H.BE. KoHKpeuwoHHble ¢hocdo-
pUTEl B pa3spese OCAA0YHO-BYNKAEHO-
reHHOro KOMMNEeKca cpeaHero npo-
Tepo30A Ha Konbckom nonyoctpose.—
B kH.: BewecrseHHbl cocrtae docoo-
putos. Hosoombupck: Hayka, 1979,
c.108-111.

BywuHexud .M. O NpoMcxomaeHud Mop-
ckux ochoputoB. — JMTONOrMA M
nones. wckonaemsie, 1966, N° 3,
c.15-23.

toB CCCP u reHetwveckan knaccucm-
kaumA. M.: Heapa, 1965. 307 c.

lopbyrosa J1.M. ©OchaTOHOCHOCTL HUX-
HEro oOpAoBuka cesepo-3anaga Pyc-
ckoi nnatdopmel. — B kH.: luTonorna
v rede3nc ¢hocharoHOCHbIX OTNOXKEHMA
CCCP. M.: Hayka, 1980, c. 133-150.

3anun K0.H. O KnumMatuyeckux acnexkTtax
3sonwounmn dochatoHakonnedma 8 da-
Heposoe. — B kH.: Mpob6nemsr 3sonio-
uuMK reonoruveckux npoueccos. Ho-
Bocubupck: Hayka, 1981, c. 122-
133.

3eepea A.C., Qadaynnuw P.M., Muxad-
noe A.C., Koanoe E.H. Meramop-
dOoreHHsle MECTOPOXABHWA anaTuTo-
BbiX M KOMNNeKCcHbIX matu'rm,u,elp-
MAWMX PYA W WX NepCneKkTUBHan
ouerka. M.: BU3MC, 1976. 57 c.

93



Kazapuroe B.I1. Npo6nema nomckos Kpyn-
HbiX MecTopoxaeHud Gorateix doc-
doputos B Cubupu. — B KH.: Ycnosua
nokanwu3aumm . hocopM TOHOCHBIX Ocaa-
kos Cnbupwm. J1.: Heapa, 1966, c. 3—14.

Kpacunsvuxoea H.A. O renesuce cocdo-
pUTOB ¥ 3sonounKn GocgopuToo6pa3o-
BaHuA. — [IMTONOrMA W Nones. UCKO-
naemebie, 1967 ,N° 5, c. 156—-163.

Mapxoe M.C. Qxecnunutossie hopmaumnm
BYNKaHOreHHO-KPEMHUCTOrO pRAa B
Kapcaknaickom CMHKNMHOpum. — B
KH.: 3aKOHOMEPHOCTW pa3sMeLLeHunA no-
nesHbix uckonaembix. M.: M3aso0 AH
CCCP, 1959, 1.2, c. 221-243.

Opnosa E.B. ®octhopuTOHOCHbIE BacceiHbi
3apybBexxHbIX cTpaH. — B KH.: Mupogsie
peCYPCbl MMHEPanbHOro CceipbA. M.:
Heapa, 1951, 8810, 19.

lMapgenoe B.[4., Koun H.H. Meramopdo-
reHHan anaTMTOHOCHOCTb APeBHMX TON LW
UenTpaneHoro Anpasa. M.: Hayka,
1982.175c.

fMycroeanoe J1.B. Nervporpadpma ocanoy-
Heix nopoa. M.; Jl.: Nocrontexuapar,
1940.T7.1.476 c.

Cudopenxo A.B., Tewaxoe B.A., Cudo-
peHko Cs.A. O Buonorwveckoi npm-
poae Npouecca CO3INMAEHUA W passu-
TMA oManA 3eMHON Kopbl. — B KH.:
Noxkem6puin. M.: Hayka, 1980, ¢. 5—-11.

Cozunos H.A., Kazanyes B.A. O docho-
PUTOHOCHOCTM NPOTEPO30MCKUX OTNO-
weHuih panona KMA. — flutonorna u
nones. wuckonaemsle, 1978, N° 3,
c. 148-151.

Crpaxoe H.A. OcHOBbl TEOpwW NUTOreHe-
3a. M.: Uap80 AH CCCP, 1960. T. 3.

Popmozosa J1.H. DOpPMAUNOHHBIE TUMbI
KenesHbix pyA AOKeMOBpUA U UxX 380-
mouwna. M.: Hayka, 1973.172 c.

dpymrun HU.M., Hywroe C.B. OcHoBHbie
npobnemsl reonorun apxeickux obpa-
3oBaHMih AnpaHckoro wuta. — B KH.:
MaTtepuanel NO reonorukM W NONE3HbIM
nckonaembiMm AxkyTckoin ACCP. AkyTtek:
Kn. w3neo, 1968, ewin. 18, c. 7-18.

Warexud H.C. ®ocdoputoHocHsie Gop-
maumu 1 Knaccmobukauma cdocdopuTo-
Bbix 3anexeih. — B kH.: Cosew. no
ocapouHsiM  nopogam. M.:  MWag-eo
AH CCCP, 1955, Bumin. 2, c. 3—96.

3nTun A.P., CmupHoe @.J1., Yzpromos A.H.,

94

Bypraikurn A.A. ANaTUTOHOCHbIE reo-
NnorvyecKrMe KomMnnexkcel AngaHcKoro
wura. — B xH.: Doctarte AKyTUM.
AKyTcKk, KH. nag-so, 1975, c. 29-52,

H06un H.A. Nutonoruyeckne ocobeHHOCTH
pasmeweHuA cocoputos. — B KH.:
Mpo6nems! COBpEMEHHOW NUTONOTUKA W
0Caf0YHbIX NONE3HbIX NCKonaeMbix. Ho-
socnbupek: Hayka, 1977, c. 173-179,

H0oun H.A. Metamopdmam paHHegoKemb
puAcknx OCchaTOHOCHBIX OTNOXEHUA
BocrouHon Cubupu. — B ku.:. Mera-
mopgoredHoe pyaco6Gpasoeanue paH-
Hero poxkembBpuA. AnatuTel: Kon. dwun.
AH CCCP, 1980, c. 120—126.

H00un H.A. JsonwumA docdaToHakonne-
HMA. — B KH.: JsonwouuA ocagoyHoro
npouecca Ha KOHTMHEHTAX W OKea-
Hax: Te3. poxkn. HosocuBupck, 1981,
c.275-276.

Houn H.H., Apcenbes A.A. ®ocdarto-
HOCHOCTbL ApeBHWX Tonw wra Boctou-
HoW Cubupu. M.: Hayka, 1970. 123 c.

H0oun H.HU., Apcensee A.A., lopbyro-
ea J1.HM. ®ochopuToHOCHBIE (hOopma-
umm. — B KH.: T[eHeTwuyeckme TUNbl
0CAA0YHBIX PYAOHOCHbLIX M YIMEHOCHbIX
dopmaumii. M.: Hayka, 1974, c. 180—
210.

Hduw H.M., bopoecxkaa H.C., Ka3zan-
yee B.A., Cxkynkoe H.A. O docha-
TOHOCHOCTM OCKONbLCKOW CEPUM  HKK-
Hero npoTepo3on KypcKOW MarHuT-
HOW aHomanuu. — B kH.: Nutonorua
W  OCABaoYHaA reonornA poKembGpuA:
Tes. pokn. Anma-Ara: Hayka, 1981,
c. 107-108.

Cook P.J., McElhinny M.W. A reevalua-
tion of the spatial and temporal dis-
tribution of sedimentary phosphate
deposites in the light of plate tecto-
nics. — Econ. Geol., 1979, vol. 74,
p.315-330.

McKelvey V.E., Swanson R.W., Shel-
don R.P. The permian phosphorite
deposites of Western United States. —
In: C. r. 19% sess. congr. geol. intern.,
Alger, 1952, Sect. XI. Alger, 1953,
p.45-134.

Powell T.D., Cook P.J., McKirdy D.M.
Organic geochemistry of Phosphori-
tes. — Bull. Amer, Assoc. Petrol. Geol.,
1975,vol. 59, N 4, p. 618-632.



YAK 553.3:551.71-72

H.Bb. Baccoesuy, H.B. Tonarux, E.W. Taparexko
3BONWUWUA HE®TEOBPA30BAHUA B APEBHUX OTNOXEHWAX

MpakTukoi HedTenouckosBbix paboT 6bina ycTaHoOBMEHa NPOMbIWMNEHHAA
Hed)TerasoHOCHOCTL AOKEMBPUACKWUX OTNOXeHWHW pAAa ApeBHUX nnathopm,
cpeaM KoTopbiXx ocoboe BHMMaHue npuBnexkaetr Cubupckan. 3pech yKe OTKpPbI-
Tbl 3HaYMTENbHbIE MO 3anacam 3anexku aoxkembBpuiickon HediTW, a Take rasa
M KoHaeHcata. Kpome Toro, AOCTaTOMHO BbICOKO OLUEHWBAKTCA NepcneKTuBbI:
BepxHefOKeMBpPUIUCKUX OTNOMEeHWA, NNowank pacnpocTPaHeHWA KOTOPbIX
npessiwaeT 2,5 mnH. kM* [Feonorua..., 1981].

B HayyHom nnaHe npobnema gokemBpuitckoW HedbTM gana HOBbIW TONYOK
K U3y4yeHui0 apesHerwer BGuocdepbl, IBONOUMKM ee OPraHM4yecKoro Mupa u ero
B3aMMOCBA3eA C OKpy»Xawwein cpeaoid. BoapoauelmwiticA B nocnepHue rofsi
WMHTEPeC K MCTOPWUYECKOMY pa3BepTbiBaHui npouecca obpazoBaHMA W Hakon-
NeHUA YrnesoaopPoOAMCTLIX roproyux uckonaemeix (YTW) B apxee u npotepo-
30e 06ycnoBneH pAAOM NPUYUH.

Bo-nepBbix, NerkoaocTwXuMele pecypcbl HehTM — UEHHeWwero Hesocnon-
HMMOr0 TOMMMBHO-3HEPreTUYECKOr0 U XMMUYECKOTO ChiPbA — BbICTPO MCTOWE-
HOTCA, OTKPbITME HOBbIX CTAHOBMTCA Bce Gonee TpyaHbiM. Bonblwwue o06vembi
[OPOrocTOAWMX PaboT HanpaBNAKTCA Ha NOMCKWA NOBYLIEK NUTONOro-cTpaTu-
rpadmyeckoro TWna B TPaAMUMOHHbIX HedTeaobbiBAOWMX PaWoHax, Ha W3yuve-
Hue wenbdoBbIX 30H Moper 1 rnyboko3saneralwwmx NPoOAYKTUBHLIX FOPU30H-
TOB 0CafoqHO-NOPOAHbIX BacceiHoB. Ewe oauH cnabou3yyeHHbId pe3epe —
nokembBpuiickue HemeTamMopdU30BaHHbIE OTNOXeHWA Cubupckon W Apyrux
ApeBHWX nnatgopm.

Bo-BTOpLIX, COBpeMeHHaR TEOPeTUMYeCKaR KoHuenuuAa obpa3oBaHuA ropto-
YnxX UCKOMaemMbiX Pa3BUBaEETCA Npexae BCero B UICTOPUKO-reHeTU4eCKOM nnaHe
M HE MOXKET He UCXOAUTEL NpY 3TOM U3 3eontounn HediTeobpasosaHuA B Hanbonee
NpoAOMKUTENbHLIE, @ N0 MacwTabam HakKonneHua, NO-BUAMMOMY, Camble Kpyn-
Hble 3NOXKU apXeMCKOro U NPOTEPO30MCKOro BPeMeHHu.

B-TpeTbMX, MCCNegoBaHMA apXercKUX W NPoTepo30MCcKUX nopoa ybeauTens-
HO AoKasanu 6UOreHHY NPUPoAY BCTPEYEHHOrO B HUX OPraHWYyecKoro BelecT-
ga (OB) u orpomHbi pazmax NPOUECCOB ero 3axXOPOHEeHWA, YTO MO3BONMNO
NOHATL XapakTep TOraalwHux npoueccoe HakonnewuA YW [Baccoesuy, 1973;
PoanoHosa, Ce.A. Cupopexko, 1973; Cs.A. CupopeHko, A.B. CuaopeHko,
1975: Kontoposuu, Tpodumyk, 1976; MuwynuHa, 1978; Hepyues, 1979;
Tissot, Welte, 1978: Hunt, 1979: Reimer et al., 1979; Murray et al., 1980].

Hed)Treobpa3zoBaHve, Kak 3TO NOKasanu MHOrONeTHWe WccneaoBaHuA OAHO-
ro W3 aBTOPOB HACTOALIEW CTaTbM, — MONMWUIEHHbIAW U MONMXPOHHBIA Npouecc
C NPUCYLWMMM K@XAO0W CTagun nUToreHesa, Kaxaomy atany mctopum OB (unwm,
nydwe CKasaTh, CeAMKaxuToB) macwrtabamu M COCTaBOM reHepupyemMbix yrne-
sopoponos (YB). YcunenHoe HosooGpa3zosaHue YB B nepeylo ovyepeab HU3KO-
MoneKkynApHbiX pAaa C;—C;s M WWPOKaA 3MUrpaunAa MUKpoHedTH HacTynawT
TONLKO NPU AOCTHMXEHWW HedTeMaTepUHCKUMMKM MOpPoAaMMU ONpeaeneHHor rny-
BMHBI C KPUTUYECKMMU TemMnepaTypamMu 90+25°C. 3ot nepuoa NONy4un Hanme-
HoBaHue 2nasHOU ¢hasel HeghreobpazoeaHun, a TeopwA, ero oBGbACHAWLWEAR, —
ocadoyHo-muzpayuonHod [Baccoeewy, 1975]. deHomeHONOruMYeckue OCHOBBI
HehTeobpa3osaHuA B ocagouHo-nopoaHbix 6Gacceiinax (OMNB) e poxkemGpuu
v thaHepo3oe AOMKHbI BbiTh BAM3KUMK, HO HE TOXKAECTBEHHLIMM, YTO 0BGBACHA-
€TCA Pa3snNU4YMAMMK B 3IKONOTMYECKOW CUTYauuu pa3BepTbiBaHWA 3TOro npouecca
B pPa3Hble 3MNoXu CTaHOBNeHUA merabuocdepsi ' HaKonNnNeHuA 0CaaKoB.
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MpAMoe oTpaxeHWe B KPUNTO30MCKOW WCTOPUM TOPHYUX WCKOMNaeMbIX
Hawnum ocobeHHOCTU HMNOreHeTUYECKOro pasBepTbiBAHWMA OPraHWYecKoro Mw-
pa: OrpoMHaA ANWMTENLHOCTL Buonoruyeckux meraxopos, obuiee 3amennex-
HOE W MOHOTOHHOE YCKOpeHMe 3BOMUMOHHOro npouecca, GeapaspensHoe
rocrnoacTso npokapuoTuueckon 6uotel [Cokonos, 1976], oTnuuyaBleiicA
BbICOKOW exeroaHon 6Guonpoaykuvei B 6naronpuATHBIX 3KONOrMYECKUX YC-
nosuAx M bBorareMwum HedTemaTepuHCKMM noTeHuuanom. C yyetom Kpyn-
HeMWMX apomMopho308 OPMEHTMPOBOYHO BhIAENEHbI OCHOBHbIE 3Tamnbl CTAHOB-
neHnA merabuoctepsl npotoreAa (puc. 1), NO KOTOPbLIM YCNOBHO MOXHO Aa-
TUPOBaTb PaHHIOK WMCTOPUK 00pasoBaHMA YrNeBOAOPOAWCTBIX FOPHYMX WC-
Konaembix.

XuMu4eckan 3BONKUMA 3aBepwmnacb nNOABNEHWEM MNPUMMUTUBHBLIX, CNO-
CcoBHBIX K CaMOBOCNPOM3BEAEHUIO reTepoTpodHeix 306uoHToB (4,2 Mnpa. net
Hazap) [Cokonos, 1976], — HebBonbwKMx MO MONEKYNAPHOMY Becy nNonuMe-
pOB, BEPOATHO, PUBOHYKNEOTWAOB, He pacnonarasBlUMX BHYTPEHHUM 3Hepre-
TUMECKUM WCTOYHMKOM, HO OCYLUECTBNABLUMX peakuuu nNonumepusaumm Ha
6ase chocchopaMuMAOB M KaTanus3a, @ TaKXKe PecYpPCOB OKPY’Kawlled BogHOW
cpeasbl. l'Iepuon (PYHKUMOHUPOBAHUA TaKUX IKOCUCTEM Ha3loBeM npobuocdepol
(oT rpey. pro — po, pavbiwe). O ee BUONPOAYKTUBHOCTU NOKA HUMErO HEU3-
BeCTHO, Feonoruuecnan CUTyauuna 6!:1]16 HBﬁﬂﬂl’OanﬂTHOH ANA HaKONNeHWA
Kakux-nubo ¥ TU.

C nporo6uocgepoli (oT rped. protds — B CNOXHLIX CNOBax O3HayaeT nep-
BUYHOCTb) PpaHHero apxeA CBA3aH pacuBeT aHaapobHbIX (HOTOCMHTE3NPYIOLWNX
BaKTepud, OCYWECTBNABLUMX aAHOKCUIeHHbIN tdotocunTes!, no-suaumomy,
6NM3KUX K COBPEMEHHLIM MypPnypHLIM M CEPHbIM 3eneHeiM BakTepuAm 1 Heko-
TOPbIM BMAAM UuuaHen., EgWHUuYHBIE AaHHbIE MO3BONAKT MNPEANONOXUTb, YTO
Muxpoaapodmnu C KucnopoaHbiMm (bOTOCHHTeEIOM NMOABUNKCL, BO3MOXHO,
yxe Ha pybexe 3,8 mnpa. netr Haszag. O6 3TOM KOCBEHHO CBUAETENbLCTBYET
NOABMEHWE MNEpBbIX >KENe30pyAHbIX OTNOXKEHWA B APEBHeWWMX MeTaocapou-
HbIX Nopogax toro-zanagHow peHnaHawm v noaca Nlumnono Ha rwore Adpukw,
a TaKXe WM30TOoNuA yrnepoAa KGpﬁOHaTHbIX nopoa W OopraHM4yecKoro BeLlecT-
Ba cepum Mwya [Schidlowski, 1980; Cloud, 1980]. MoABneHue ycToMYnBOM
BaKTepuanbHOW >KW3HWM, BMAMMO, onpeaenAnock (GOPMHMPOBaHWEM BbICOKO3]-
dJEKTMBHhIX obonouek Y GaKTepm'i, OpraHn3oBaHHbIX Ha OCHOBe NUNWUAHbIX
COoeAMHEHWIA. DTO NO3BONAET NPEANONOMMTh, YTO C KOHUA paHHero apxeAa Bnep-
Bble NMOABMAETCA BO3MOXXHOCTb (POCCMNU3aUMM CEAMKAXWUTOB, NPeACTaBNeHHbIX
cTabunManMpoBaHHLIMU  NIMNOMAHLIMA  KOoMMNoHeHTamu. C npoTto6uocdepon
acCOUMMPYETCA CaMaA PaHHAA 3N0Xa HaKOMNEeHWA YrnepoaucTeiX opmaunin
(3,7-3,5 mnpa. ner Haszap). MonbITKW PeKOHCTPYKUUM BUONPOAYKTMBHOCTH
paHHeapxeMcKUX MOpeW He UMeKT A0CTaTO4YHbIX OCHOBaHuii. B nepuop npoto-
6uocdepsl, No-BUAMMOMY, HakannuBanacb caman HebGonbwanA B uctopun 3em-
nu 6uomacca, NpeacTaBneHHaA PpasnuuYHbBIMKU NpokapuoTamu. He ucknwyeHo
thopMUpOBaHUE CPaBHUTENLHO HeBoNnbWKMX Mo 3anacam ckonneHur "“>kupHoro'
ropoYero rasza M HehTM B reOCMHKNWHaNbHLIX GacceiHax, BbINOMHEHHbIX BYN-
KaHOTeHHO-0CaA04HbIM MaTepranom,

Becbma BepPOATHO, 4TO Ha pybexke paHHero v NO3AHEro apxeA WNW B NepPBOW
NonoBWHe NO3AHEro apxeA C MOABMEHWEM OKCUIeHHOro MexaHuama (hOTOCHH-
Tesa y npokapuoT (BNM3KMX K HEKOTOPbIM W3 COBPEMEHHbIX UuaHeil) 6uo-
NPOAYKTUBHOCTE APEBHMX MOpend Npubnuikanach K HbIHELUHMM €€ 3HAYeHWAM,
3710 cobbiTME 03HAMEHOBAN0 HacTynneHWe HOBOrO, rPaHAMO3HOMO NO NPOACTKM-

'B yCnOBWAX OTHOCMTENbHO BLICOKOrO COARPHAHWA B MMAPOCEPE BOCCTAHOBNEHHBIX COB-
AMHEHWiA (HOTOCUHTE3 Pa3BUBANcA CKOPee BCero N0 TepMOAMHAMUYECKM BBIFOAHOMY MyT
totonusa H,S: CO, + 2H,S—+CH,0 + H,0 + 25 (17 kkan/mons) .
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Puc. 1. ®unoreHeTMMecKUA NOPAAOK W YCNOBHble MacluTabbl HAKONNEHWA rOPIYMX MCKO-
naembix B npororee[/lonaruy, 1981]

TensHocTM (oKoOno 2 Mnpa. NeTt) atana B UCTOPUM CTaHOBNeHWA merabuocdeps!
3emnu. OgHUM 13 aBTOPOB OH Gbin Ha3BaH HeoTobuocgepol (oT rpey. nedtos —
joHbIi) . CopepaHue Kucnopopa B aTMoctepe npessicuno Gapsep Hpu (0,1%
oT copepanna O, B cospemeHHOW aTtmocdepe). HavancAa npouecc Hakonne-
HWA MOLLHBIX OCAA0YHLIX TOMU, W OAHOBPeMeHHO 06o3Haunnace TeHAEHUMA K
POCTY MNOWAAM TEKTOHWYECKM CTaBUNLHOW KOHTUHEHTanbHON KOpbl. Crana
BO3MOKHOW 6GrarofapA OKcureHHoMy (OTOCMHTE3y npoKapuoT KapBoHaTHaA
CeIMMEHTAUMA B MENKOBOAHLIX MOPCKMX YCNOBMAX, B pe3ynbTaTe KOTOPOW
o6pasoBanuck KaHckaa cepuA EHuMcelicKoro maccuBa, Mpamopblu Kanbuugpu-
pbi TeTepeso-6yrcKoii ceuTsl YKpauHcKoro wura v T.4. [3akpyTtkuu, 1980].
Mpumep BLICOKOW BMONPOAYKTUBHOCTM MPOKAPMOTUYECKOW BMOTBI no3a-
HEro apxeA — PEKOHCTPYKUMA WCXOAHOW MaTepUHCKOW Guomaccel opraHuuec-
KOro BELIEcTBa MEeTaocafoyHbix mopoa cBuThl WebBa (3,4 mnpa. ner Wasan)
tdopmaumn Our-Tpu [Reimer et al., 1979]. CrpykTypsl 0cano4Hbix obpasoBa-
HUIA W CeAMMEHTauMOHHble npoueccel Bbinv 6AM3KKM K coBpemeHHbiM. Copep-
wanme Copr B 3TMX cnabomMeTamopdiM30BaHHLIX NOPOAAax AOCTUraeT (8 %):
0,16—1,19 B rauHucTbIX cnaHuax, 0,26—1,34 8 rpaysakkax, 0,62—2,12 B rpay-
Bakkax cepwu bBenssto. Mo pacyetam T. Peiimepa, B 30He pacnpocCTpaHeHWA
CBUTBLI Hakonunock okono 52 - 10° 1 Copr: @ ob6wan 6uonpoaykuuA webckoro
Gacceitma (11 - 10'® r C,p,/ron) cpasHuMa co cpeaHeit coBpemenHoil (25 - 10"5);
KonuyecTBO BbIAENMBLUErOCA NPV 3TOM B npouecce (OTOCMHTE3a KWcnopoaa
(30 - 10'® r) xapakTepuayeT CPaBHWTENLHO BbICOKYIO CKOpocTs ero o6pasosa-
HuA. OTHOcuTenbHoe obunue B CBa3suUNeHACKOW cUCTEME OKMWCNEHHbIX OCaAKoB
(6apuThi, HKECNUNUTLI) Takke NOATBEPXKA3eT OrpoMHOe noTpebneHue KWUcno-
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posa Bo BpemAa ceaumenTtaumu. Ce.A. Cupoperko u A.B. Cugopenko [1975]
0TMEe4aloT, B YacTHOCTH, Y4TO B TeMprokckon ceute lMpuazoesn (AR,) BcTpeve-
Hbl NaYku rpacdmToBLIX FHEHCOB MowHocTeio Ao 10 M ¢ cogepaHuem Capr
10—30%, npuyem Bce ewe HUKCUPYETCA KUAKAEA KOHCUCTEHUWUA COAEPMaLLinX-
cA B o6pasyax GuTymos.

OnucaHo MHOro NPUMEPOB WMPOKOr0 PAacnpocTpPaHeHWA B PaHHEM W cpeg-
HEM JOKeMOBpuM BbICOKOYrNepoamncTbix hopMaumin, ¢ KOTOpPbIMU MOrno GbiTe
ceA3aHo ob6pa3zoBaHue M Hakonnexuwe HehTM W ropioumx cnavues [Baccoeswuy
um ap., 1973; A.B. Cupopenko, Cs.A. CupopeHko, 1975; Koutoposuy, Tpo-
tumyk, 1976; Hepyues, baxeHosa, Wnatosa u ap., 1979; INonatuH, 1979;
PaBoTtHoB u ap.,-1979; Poxos, 1980; WnywT, Copoko, 1981].

MyTM pekoHCcTpyKuuu macwtabos HedTeobpaszoBaHuA U HOPMUPOBAHMA paH-
HUX MEeCTOpPOXAeHWW HedTM, YHUYTOXKEHHBLIX B MPOUECcCe CunbHeWwen Kartare-
HeTUYecKoW nepepaboTku ocagoyHbiX 06pa3oBaHUiA HA rpaHUue apxeA U npoTe-
PO30A U B KOHUE paHHero npoTepo3oA, Bce euwe He AcHbl. O 6Gbinom pasmaxe
3TOro npouecca CBWAETENbCTBYIOT YacTUYHO rpaMTU3MPOBaHHLIE [ApeBHEeN-
LWKe KepuTbl U XXuNnbHble 06pa3oBaHuA Tuna wyHruta-1. Cyrybo opueHTupoBoy-
Hbleé Pac4eThl MCXOAHbLIX MAcLTABoB HAaKONNEHWA MOLWHOW rOpKYecnaHueson
cepun B BepxHeM ATynuu [lpuoHeKcKoro menkosopHoro mopckoro 6ac-
ceiiHa noKasanu, YTO ee MepBOHa4YanbHbie 3anackl COCTaBNANM NPUMEPHO
650—1300 - 10° m® [Monatun, 1979]. HedTemaTepuHcKuii noTeHUMan 3Toro
tana OB oauH M3 cambix GonblKMX; NPOXOAA NPU NOrpy»XeHuu GacceiHa rnae-
HYH 30Hy HethTeoBpa3oBaHWA, WYHTMTOBLIE FOPHOYME CNaHubl euwe B CpeaHe-
NPOTEPO30HCKOe BPEMA FeHepUpoBanu, No-B¥AWMOMY,okono 250—400 - 10° T
HedTH, CKOMNEHWA KOTOPOW AABHO pa3spyweHsbl. MoXHO npegnonarath, Y4Thl-
BaA TWN WCXOAHOro Hed)TemaTepuHcKoro Beuwlectea, 6GeaycnosBHo, Boratoro
anuaTMYECKUMKU WM aNUUUKNMYECKUMM COeAMHEHWAMM (NpoKapuoTuyecKan
6uorta), yro Hecpbtu B nopoaax AR,, PR, u PR, 6binv aoBonbHO 0aHO06pasHbI
no coctaey, BoraTel HU3KOMONEKYNAPHLIMK NapaMHaMK M HathTeHamMu U co-
AepXanu Mano apoMaTUYecKmMx CoOeanHeHWNA.

Ceoeobpasue WMCTOPUYECKOro pasBepThbiBaHWA npouecca obpasoBaHWA M Ha-
KONMNEHWA TFOPHYMX MCKOMAeMbIX Ha ero PaHHMX 3Tanax B8 No3gHem apxee —
cpeaHeM npotepo3oe (okono 2 mMnpa. net) cnoXxunock Noa BNUAHWEM uno-
reHeTUKW PasBMTMA NPOKapWOT W crneumduKu TeKToreHesa, ONpeAeMBLUENO
topmuposanume ckonnedmn YW B ocapoyHbix GaccedHax rnasHeiM obpasom
FEOCUHKNUHANLHOTO TWNa, NWTOreHe3a ¢ rocnoAaCTBOM TEeppPUreHHOW ceavMeH-
TauMM WM 3HAYUTENbHBIM BKNAAOM BYNKaHOreHHO-OCAafOMHOrO Martepuana, a
TaKke Bonee WMHTEHCMBHOIO MO CPaBHeHMIO ¢ (haHepo30MCKMM TEennoMacco-
obmeHa B nutoctepe. CTpyKTYypHO-HOPMAEUMOHHLIA aHanM3 aoKemBpUHCKKUX
OTNOXKEHWA NOKa3san, 4YTO B apXeMcKMX W paHHenpoTepo3oWcKux BaccerdHax
reOCMHKNMHaNLHOrOo TUNa HakKannueBanWck NOABOAHO-BYNKaHOreHHsle obpa-
30BaHuA (NpeMMyLecTBEHHO OCHOBHBIE NaBbl) M ocapouHsbie nopoas! (puc. 2),
rnasHeiMm obpazom TeppureHHble (rnuHbl, rpaysakku, apkossi). Kapbowat-
HaA ceaMMmeHTauuA Gebina pacnpocTpadeHa cnabo [Pownos, 1980]. MowHocTs
0CagoYHOro BuINONHeHMA bGaccelWHoB aocTurana (BO3MOXHO, W NpesBbiwana)
15 kM. MHTeHCcuBHOE BbieneHWe pagvoreHHoro Tenna B BepxXHeW MaHTuv B
paHHeM W cpeaHem pokemMBpuu oBycnoBuno BGonee BbICOKWE MO CPaBHEHWUIO
¢ (haHepO30MCKUMM 3HAYEHUA EOTePMUYECKOro rpagveHTa B ocagovHeix BGac-
celHax.

B nosaHem apxee, paHHeM W CpefHeEM MNpoTepo30e cyuiecTBoBanu ocobex-
HO BnaronpuATHbIE YCNOBWA ANA 06pa3oBaHMA WM HAKONNEHUA HehTU U TOpH-
uax cnadues [Monatun, 1979, 1981]: a) nocTtoAHCTBO BMOLEHOTUYECKON AO-
MWHAHTblI MaTePUMHCKMX 3KocucTem; 6) BbICOKaA NPOAYKTUBHOCTL NPOKapuo-
TMdeckoi GuoThi; B) “Bnaropoansiii’’ anuHoBbid (CK,,) Tun 3axopoHAwwei-
a8
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Puc. 2. Isonwouna ocapowHoit obonouku B ucrtopun 3emnu [Powos, 1980]

A — o6wan TeHAEHUMA K COKPALEHUI0 NNOLWAAWM reocMHKnuHane# (a) w pocry nnar-
¢opm (6). B — esigeneHue paamoreHHoro tenna. C — uameHeHne BO BpemeHW NPONOPLWA
BaHedWMUx rpynn nopoa obnacted 3p03uMk MatepuKkos (7 — rpaHMTOMAsI M OPTOrHencs!,
2 — naBbl NPEMMYLLECTBEHHO OCHOBHbIE, 3 — OCAA0YHLIE NOPOAbl) . D — u3MeHeHue NUTO-
NnoruyeckKoro cocrasa nopoa obnacreit ocagkoHakonneHwA matepuxoe (7 — aganopuTsl;
2 — u3BeCTHAKK; 3 — NONOMUTLI; 4 — MKECNUNUTBI; 5 — . NUHBI M UX MeTaMmopduveckue
3KBWBANEHTI; 6 — BTOPWYHbIE KBapuuThl; 7 — KBapuessie necku; & —apkoasi; 9 — rpay-
samq;; 10 — HazeMHO—BYNKaHOreHHbie NOpoAsi; 77 — NOABOAHO-BYNKAHOTeHHbIE NO-
poasbl) .




CA HEKPOMbl C BonbwmM HedTemMaTepUHCKMM NOTEHUMAnoMm; r) oTcyTcTeue
TpothUYeCKMX YPOBHEA B NenarvanyM U CBA3aHHbIX C HUMMK noTepb maccel OB;
A) cnaboe pasBUTME OKWCNUTENBHLIX NMpoueccoB; e€) BbicCOKWMW, Bonee Yem Ha
NOPAAOK Bbile coBpemMeHHOro, KoadduumeHt doccunusaumm OB; x) mMuHU-
MansHbIA. B uctopun 6uocdepel pacxoa OB B ycnoBuAX BOCCTAHOBWUTENbHOrO
AnareHesa u, ovyesuaHo, BeaHoro mupa canpodmTtos; 3) dopmUpoBaHMe MOLL-
HbIX OCapovHbiX GacceiiHOB; M) '‘CKOpOTeMHOCTh'' KaTareHeTuueckoro npeob-
pasosanuA OB, ob6ycnoBneHHaA aHOManbHO BbICOKWUM TennoBbIM BO3AEWCTEMU-
eM. B pesynbTtate, no-sMAMMOMY, NPOM3OLWNO 3Ha4YuTensHo Gonee KpynHoe
B CcpaBHeHMM C (haHepO30WCKMM 3ITanoM HakonneHwe HedTH M rOPHOYMX Cnau-
ues. OgHako 3ToT Bonpoc ewle cnabo u3y4yeH, a MHOrWe cBuaetenscresa Ges-
BO3BPaTHO yTpayeHbl B xoae rnobansHOro merareHe3a AOBepPXHenpoTepo30i-
CKux 06pa3oBaHniA.

HexkoTopblie M3 MOLLHBIX MPOCNOEB, COAEPXKAEWUX BbICOKOKOHUEHTPUPOBAH-
Hoe OB, moryT, BepOATHO, PacCMaTpPWMBaTLCA KakK KaTareHeTuyecku npeobpa-
30BaHHbIe CKOMNEHWA APeBHeALMX yrneil — anbruHuToB. Bhigenenune ocoboro
TMNa ApeBHedwero yrneo6pa3oBaHWA no3sonuno 6bl PaclWWMpUTL HawwW npea-
cTaBneHuA 06 3BONKOUMK 3TOrO Npouecca B UCTOpUKM 3emnu.

3aBeplieHue cpeagHero nNPOTEPO30A W Hauano MNO3AHEero 03HaMeHOBanoch
HOBbIMUK KpYyNHeAWUMK MOPhOhU3MONOrMYECKUMU M3MEHEHUAMU B 3BONK-
UMK OPraHM¥ecKoro Mmpa — NOABNEHMEM 3YKAPUOT U BO3HUKHOBEHWEM MHOIO-
KNEeTOYHbIX C MX MOMCTUHE Be3rpaHMYHbIMK BO3IMOXKHOCTAMMU ANA YCMNOMHEHUA
n anddepeHumaummu opradusmos. C 3TOro BpemMeHu HaYMHAETCA NPUHLWMNUANbL-
HO HOBbLIW 3Tan B WMCTOpPWWM Merabuocdepbl, OTAMYAOWMWIACA BLICTPLIM YBenu-
yeHueM WHpopMauuoHHoro pasHoo6pasua 6GuoueHozoB. OH Ha3BaH OQHUM U3
asTopoB akmeobuocgeprsim (o7 rpey. akmeos — 3penbiv, HaxXO4ALWWACA B
pacugere) .

YcnoxHenne 6uoaKBaueHo30B, noABnedue AvddepeHUMpPOBaHHbLIX nuuye
esiX yened B Nenarvanu, OKWUCNWUTENbHbIE YCMOBUA B CEAWMEHTO- WM AwmareHe-
3eupacuser canpoMTOB AOMXHbLI ObiNW NPUBECTM K YMEHbLIEHWIO AONK 3a-
xopoHAawwerocA OB wu, cnepoBartensHo, CHM3UTL 3deKTMBHOCTL Mpouecca
Hedhreo6pasoBaHuA B Hegpax. Tem He MeHee B MO3AHENPOTEPO30MCKUX OCa-
AOYHbIX 6GacceitHax, HeCOMHeHHO, hopMUpOBanUCk KPpynHble 3anexu HedTw,
YacTb KOTOPbIX NPy BNaronpUATHLIX YCNOBMAX MOMNa COXPaHUTLCA A0 HAlMX
aHeil. O6 3aTOM CBMAETENbCTBYIOT MECTOPOXKAEHWA HeTM W rasoKoHAaeHcata
Ha Cubupckoit nnathopme (ABNAIOULMECA, KOHEYHO, HEBONMbLLUOW YacTbio Bbinbix
cKONneHuin) , a TaKkxe HedTeNPOABNEHWA Ha PYCCKOW U APYrMX APEBHWX nnat-
¢opmax. B pamkax paccmaTpuBaemoil npobnembl OTMETUM, YTO C NOABAEHWEM
akmeobuocdepsl HauuHaoT dopmupoBaTecA HedTH, 6nmM3kue nNo coctaBy K
thaHepO30WCKUM anKaHoBbIM, ManonapagmuHUCTeIM HedhTAM.

Takum 06pazom, B AOKEMEPWIICKONW WCTOPUM 3EMNU MOXKHO BblAeNUTH
TPM NEPUOAA 3BONIOUMOHHOTO PA3IBUTUA KW3IHW, ONpeaenAembIX ocobeHHOCTA-
MW 3HepreTuyeckoro obmeHa aKBabuOHTOB C OKPYXaloLleid CPeAOH U B KOHeY-
HOM CcYeTe OnpeaenALWMUX MacluTabel 3aXOPOHAEMOT0 0B: 1) paumm apxeu
2) nosaHWin apxeW—paHHWIA W CPeAHWI NPOTEepo30i; 3) MO3AHMIA NPOTEPO30W.
O6wan akonoruyeckana cuTyauuA Becbma GnaronpuATcTBoBana obpaszoBaHuio
1 Hakonnexuio HedTv — ocobeHHo BO BTOpoM nepuoge (noutw 2 mnpa. net),
MacwTabel Hed)Teo6pazoBaHMA B KOTOPOM B CpaBHeHUW C (haHepO30WCKUM
30HOM Obinu HamHoro 3HauutensHer. O6BLACHEHME 3TOMY cneayeT WMCKaThk He
TONbKO B OFPOMHOI MPOAOIKUTENLHOCTH BTOPOro Nepuoja, HO npexae Bee-
ro 8 66nbweii addexTUBHOCTU HedTeoBpasoBaHMA 33 CYET MCKMIOYUTENLHO
BbICOKOro HedTemaTtepuHcKoro noteHuuana ucxoaHoro OB w Gonbworo koad-
tuumenTa hoccunu3sauum ero B ocagrkax.

MpakTuveckn cyTts npobnembl AoKeMBpUACKO HedTM 3aKNKOYaeTCA TOMb-
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KO B €e COXPaHHOCTW nepej OTPUUATEeNbHbIM, Pa3pyLUaloLUM BAUAHWEM reono-
ruyeckKoro spemeHu. Yem 6nuke K Hawum AHAM pa3suBanachk rnaBHan ¢asa
He(preobHpazosaHMA B aoKeMBPUMCKUX ocapoyHbiX BacceilHax, TeMm Bbilue nep-
CNeKTUBLI 0BHAapYXWUTb HOBLIE MECTOPOXAEeHWA HedTH B eule HemeTamopduso-
BaHHLIX ApeBHUX OTnoxeHuAx. HecomuewHo, Cubupckan nnatdopma He pas
YAUBUT MUP OTKPbITUEM CaMbiX APEBHUX BbICOKOKAYeCTBEHHbIX HediTeil u raso-

KOHAEeHCaToB.
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B.C. Beiwemupckui
3BONWUMA KAYCTOBMONWUTOB B UCTOPUU ®AHEPO30A

Seonounio B HOPMMPOBAHUM MECTOPOXAEHWIA MOPHYMX UCKONAeMbIX MOXHO
npocneanTs NyTem aHanu3a pasMelleHUA MUPOBLIX 3anacoB B NOPoAax Pa3Hbix
cTpaturpacMYecKmMx YPOBHed, a Tak)Xe NyTeM PacCMOTPeHWA aunanbHblX
06CTaHOBOK U re0TeKTOHUYECKUX 3NEMEHTOB.

AsTopom 6binu cobpaHel M cTatucTuvecku obpaboTtaHbl martepuansl no
MUWPOBLIM 3anacam nNpaKTWYecKM Bcex KaycTobuonuToB: Yrna, roprYmx
cnaHuee, HediTv, YrnepoBOAOPOAHLIX ra3oB W KOHAeHcaTos, actanstos. lo
HediTM W rasy yuuTeiBanuCb NPeMMYLLECTBEHHO pa3BefaHHble 3anackbl, TaK Kak
reonormyeckne OUEHKM Hepa3BeAaHHbiX 3anacoB BecbmMa npoTuBopeumBsl. Mo
Yrn WCNonb3oBaHbl KaTeropuM reonorMYyecKMx 3anacoB, NOCKONbKY OHM
AOCTaTOMHO HafexHbl. MaTtepuansl no 3anacam acansTOB M FOPKYUX CnaHuee
HacTONbKO HEeNonHbIe, YTOCYAUTE O 3aKOHOMEPHOCTAX pacnpegeneHua 3aTux
3anacoB NoKa NpexaeBpeMeHHO.

[aHHele No 3anacam yrnA, HeT u rasa (BmecTe ¢ KOHAEHCAaTOM) AOCTaTOM-
HO npeacTaBuTenbHel. OgHaKo He ANA BCeX CMCTEM YAanochb BbIACHUTL pac-
npeaenedMe MMPOBbLIX 3anacoe No otaenam. [inA kemBpuA, OPAOBMKaA, CUNYPa K
Tpuaca 3anacel AaHbl Ge3 pacuneHeHuAa no otaenam. B peayneTate mMupoBbie
3anacel YrnAa, HethTU U rasa pasHeceHsl No 22 cTpaturpacuyeckmum nopapasaene-
HUAM: 4 cuctemam u 18 ovpenam [Boiwemupckuin, 1978]. Kak u B apyrux
paborax nopobBHOro TWNa, oueHKa MWPOBLIX 3anNacoB MO CTPaTUrpaUyecKum
noApasfeneHnAM, a TaK)Ke B 3aBMCUMOCTW OT MPUYPOYEHHOCTHM MX K haumans-
HbIM 30HaM W TeOTEKTOHMYECKMM CTPYKTypam B KaKOW-TO Mepe YCNOBHaA.
Bo-nepBbiX, pecypcbli roploYMX WCKON3EMbiX BbIABNEHbI AaneKo He NONHOCTBIO,
W AanbHelwmne NOUMCKOBO-Pa3BefoYHbie paboTel MOTYT CYLUECTBEHHO M3MEHWUTL
XapakTep NPUHATLIX OUEHOK MMWPOBLIX 3anacos. Bo-BTopsix, 3anackl HedTn w
rasa OTHeCeHbl K TemM CcTpaTurpaduyecKum noapasfeneHUuAM, B KOTOpPbIX B
HacToAWlee BPeMA PacronaraloTCA YYTeHHbIE 3aneu, TOr4a Kak, HEeCOMHEHHO,
MHOrMe U3 HUX Mornu GeiTe chOpMMPOBaHBLI 3a CYET MUIpaunK KaTereHeTw-
vyeckux npeobpasosaHuii Gonee ApeBHMX TONW, XOTA B LENOM pPONbk TakKux
3anexed eABa NWM Benuka. B-TpeTbux, pasBeAKa MeCTOPOXKAGHWW TOPHYUX
MCKOMaeMbiX M OUEHKA 3aNacoB B PasHbIX CTPaHax NPOBOAWTCA Pa3NW4HbLIMM
METOAaMM M MO Pa3HbIM KOHAUUWOHHEIM TpebosaHuAM. B-ueTBepTsix, He yuTe-
Hbl MOTEPM MAacChl YrnA B npouecce yrnegukauuu, 8 CBA3U C YEM HECKOMNbKO
3aHWXKAETCA POk NaNeo30MCKOro yrneHakonneHua.

MpumepHana oueHKa BO3IMOXHbIX NOTPeWHOCTed B aHanw3e pacrnpegeneHun
MMWPOBLIX 3aNacoB rOPHYMX WCKOMaeMbiX MO3BONAET HAaQeATLCA, YTQ ABYKpaT-
Hble pasnuuuA ByayT BNONHE 3HaYUMbIMK, 33 UCKNKOYEHUEM, NOXANYHN, HEOTEeHO-
BbiX Bypbix yrnen, nay4eHHbIX NoKa o4eHb cnabo.

Bo Bcex 6e3 wWcKnwueHWA cTpaTurpadmyeckux noapaspeneHuAx Gonbwan
yacTb 3anacoB yrnAa, HedTu v rasa (nopAaka 70—90% u 6onee) cocpenoToueHa
B HECKONbKWX CpaBHUTenbHO HeBonbwwux nposuHuuAx. MocnegHue u obycnos-
NWBAIOT PasNUYMA B 3aNacax MexAy CUCTEMaMM U OTAenamu.

OuddepeHumnauma 8 pacnpegeneHum 3anacosB roplYMX WCKONAeMbiX B OT-
NOXEHWAX Pa3HOro BO3pacTta Becbma 3HauuTensHana: ot 0,0004% mupoBbix
3anacoB yrna B cpeaHem aesoHe Ao 39,8% mMupoBbIX 3anacoB rasa B BepxHem
mMeny. MakKCMMyM npeBOCXOAMT MUHMMYM (He CYMTaR Hynesble 3HAYEHWA)
e 100 000 pa3. Mo3ToMy OTpPa3suTh 3T AaHHbIE Ha rpadvKe B NMHEHHOM MacLuTa-
6e HeBo3MOXHO. Ha puc. 1 Nno ocu OpAMHAT OTNOXEeHbl CTpaTwurpaduyecKue
eauHuubl (cuctemMbl M oTaensi), a no ocu abcuuce — KybBuueckue KOpHW 13
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Puc. 1. Pacnpepenedne MuUpOBLIX 3aNacOB FOPIOYMX UCKONAEMbIX NO cTpaturpaduveckum
NoOApa3fieneHUAM
T — yrons; 2 —HedTs; 3 — ra3; 4 — nuHUA cpeaHnx 3HaveHwi (cm. Texct) . Macwrab —
KyBUYeCKHe KOPHW W3 3HAYeHNA, ONPeABNAIOWMX MUPOBLIE 3anack!

3HaveHW, ONpeAenAlLWMX MUPOBLIE 3anacel. [lae B TaKOM BbipaXKeHWU MaK-
CMMYM MpeBoCXoAuT MuHUMyMm B B8 pas. 3anacel yrnAa obpasywT pesxkue
MaKCUMyMbl B BepXHeil NepmMu M B HUXKHEM Meny, 3anach) HeTU — B HUKHEM
MENny U B MUOUEHE, 3anackl rasa — B HUXXHeid NepMu U B BepxHem Meny. Peakuii
MWHMMYM 3aNacoB YrnA NpUypoYeH K Tpuacy, a HethTu 1 rasa — K HUXKHeW pe.
MMeTCcA Tak)Ke U BTOPOCTENEHHblE MaKCUMyMbl U MUHMMYMbI. Ha nocTpoeH-
HOM rpacdMKe OKa3anocb COBEPLUEHHO He BbIPaXeHHbIM 4acTo npeanonarai-
LieecA nepemMellieHne rasa u3 Hed)TerasonpoM3BOAALLMX TONLL BBEPX NO pa3spesy.
Tal(, B BepxXHeM [eBOHe MMEHTCA 3HauuTenbHblie 3anacsel HE[bTH, a 3anacel rasa u
B BepxHem AeBOHEe, W BO BCex oTaenax kapboHa secbma Hebonbwwe. B oboux
oTaenax mena cocpeaoTodeHbl BonbliMe 3anacel BCex KaycTobuonuTos, HO B
naneoreHe, ocob6eHHO B HWXKHEM, raza HeMHoro. HakoHeu, K MUOUEHY NpUypo-
YeH KPynHbIA Makcumym HedTeobpaszoBaHuA, Toraa Kak B MNWOLeHe 3anackl
rasa HesHauuTenbHble. Buaumo, 3anexu rasa, Kak u He)Tw, B OCHOBHOM CMH-
reHeTU4YHbI TeM TONLWAM, B KaKWX OHM Ceilyvac 3anerawr.

Ecnu 6b1 3anacel yrnAa, Hedt u rasa Goinv pasHOMeEpHO pacnpepeneHs! B
OTNOXeHWAX BCeX CTpaTurpaduyecKux nNoapasgeneHuil, TO Ha KawAoe U3 HUX
npuxoamnoce 661 no 4,55% 0T MUPOBLIX 3aN3aCOB rOPHYUX UCKOMNAEMbIX. ATOT
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Puc. 2. CKW HEKONNEHMA NOPKYMX UCKONaemMbiX NO INOXAM W Nepuoaam

YcnoeHele 0603HayeHuA cm. Ha puc. 1. Macwrabel 3anacos: yrone — COTHM T/roa,
HedTe — T/rop, ras — TeicAun M2 /rog

ypoBeHb NOKaszaH Ha puc. 1. 3Ha4yeHUA 3anacoB HeTH He NPesbIWAlT ero H1 B
OAHOM W3 OTAENOB A0 CPeAHEen HPbl BKAHMATENbHO, XOTA W NpubnmkawTcA K
HeMy B BepXHeM AeBOHe. 3anacel YrNA He AOCTUraloT 3TOr0 YPOBHA A0 HUXKHErO
kapboHa BKNWYMTENbHO, a 3anackl rasa Ao BepxHero Kapb6oHa. CoBepuweHHO
OMEBMAHO, YTO HavanbHbie 3Tanel haHepo3on obeaHeHsl Bcemu Kayctobuonura-
mu. Ecnu uHTepean ot KembpuA Ao cpeaHero AeBoHa coctaenAeT oxkono 40%
OT NPOAOMKUTENLHOCTW BCero (haHepo3oA, TO 3anackl Hed)TM B Nopoaax aToro
WHTEepBana He AocTurawT u 2%, raza — okono 2,5%, a yrons npakTuyecku
OTCYTCTBYET.

MockonbKy cTpaturpadmyecKkue NOAPa3AeneHMA CYLWECTBEHHO Pasnu4aloT-
CA NO NPOAOCMKUTENLHOCTH, GbINK NOACYATAHBI MUPOBLIE 3anackl yrnA, HedTw
u rasa, o6pasoBaBlIMECA 38 OfWH rOJl MEONOrMYECKOro BPeMeHW. JTH AaHHble
OTpaXkeHbl Ha pucC. 2, KOTOpbIA OBHapy)KWBaeT NPUHUWNWANbLHOE CXOACTBO C
puc. 1. lNoapa3geneHMA C MaKCMManbHbIMK 3anNacamu XapakTepusylTCA W
HanBonee BLICOKMMW CKOPOCTAMM HakonneHuwA kayctobuonutos. Mexay puc. 1
M 2 WMeeTCA ABa CYLIECTBEHHbIX pa3nuuuA. Bo-nepeeix, ANA nNo3aHeid topbi
oTMevaloTcA HaubBonee BLICOKME TeMNbl HeTEHAKONNEHWA, HO W3-338 Manoi
NPOAOMKUTENLHOCT 3TOWM 3MOXKM OHa NO 3anacam HedTW ycTynaeT paHHemy
meny. Bo-BTopbiX, NO3AHWIA AEBOH NO WHTEHCMBHOCTW HedTeHaKONneHWA npe-
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BbIWAeT cpeaHui yposeHb ANA (aHepo30A, a No 3anacam HediTK HE AOCTMraeT
3TOro YPOBHA. .

3anacel yrna, HedTM M rasa no cTparturpatMyecKuM noapasfeneHuAM cBA3a-
Hbl MexAay coboit 6onee TeCHO, YeM CKOPOCTW HAKONNEHUA Tex Xe KaycTobuonu-
TOB. BO3MOXHO, 3TO OOBACHAETCA HEBLICOKOW HAAEXKHOCTBIO ONpPeAeneHuA
NPOACMKUTENBHOCTU HeKoTOPbIX 3nox. Mo3aToMy Mbi B AansHeiiwem Gyaem
OnepuMpoBaTh He CKOPOCTAMM HAKOMNEHWA KaycToBUMONUTOB, a UX 3anacamu.

3HauYeHNWA 3aNacOB PasHbiX TOPHYUX MCKOMNAEMbIX COOTHOCATCA AOBONLHO
cnoxHo. Bece Ge3 McknoveHUA KOAPDUUMEHTBI KOPPENAUMKA NONOXWTENbHbIE,
HO YPOBEHb 3HAYMMOCTM WX W3MEHAETCA B WWPOKKX npeaenax. OvyeHb TecHo
CBA3aHbl Mexay coboi 3anackl yrnA M rasza. 37a CBA3b BbIPAXEHa BbICOKWMMU
NapHbLIMKU W YacTHbIMM KO3PDUUMEHTAMU KOPPenAuWMK, 3HaYUMbLIMKA NpU
AoBepuTenbHbIX BepoATHOCTAX Gonee 99%. 3anackl yrnA c 3anacamu HedTu
CBA33HbLI 3HAYATEeNnbLHO cnaﬁee, C AoBepuTenbHbIMKW BEepPOATHOCTAMM NOPAAKA
90%. CeA3b 3anacoB HedhTW C 3anacamu rasa, BONPeKW LWWPOKO PacnpoCTPaHeH-
HOMY yBeXaeHuo 0 NPeMMyLLIEeCTBEHHO COBMECTHOM 3aneraHuvu 3TUX KaycTto-
6uonuTos, aosonbHo cnabanA. B ocHOBHOM OHa KOCBeHHaRA, 06yCNoBNEHHAA TeM,
4yTO W 3anacel HedpTu, M 3anackl rasa cBA3aHbl ¢ 3anacamu yrnAa. HanGonee Apko
Bbipa@)KeHa ABOMHAA NWHEWHAA CBA3b 3anacoB yrnA ¢ 3anacamu HedTH M rasa
(aoBepuTenbHan BepoATHOCTL okono 99,9%) .

OcobeHHOCTH pacnpeaeneHUA ropoYMX UCKONAeMbIX B OTNOXEHWAX Pa3HbiX
cTpaTturpadm4ecknx ypoBHe#n 4aule Bcero O6BACHAIOT TEKTOHUYECKUMM ha3zamMu.
H.M. CrpaxoB, BbINONHMBLUWA Haubonee AeTanbHble WCCNEAOBAHWA B 3TOM
HanpasneHnn, cuMtTan GHHFDHDHHTHBIMH ANA yrneHakonneHuA 3nNoxXu oporeHesa
W perpeccuii, a ANA HAKONNEHWUA BUTYMMHO3HBLIX NOPOA WM FOPHYIIX CNAHUEB —
TEKTOHWYECKU CMOKOWHbIE 3NOXWM, XapakTepusylowwuecA cTabunbHbiM nocne-
TpaHcrpeccMBHbIM CcToAHMEM mopA [Crpaxos, 1949, 1963]. MpuseaeHHsie
BbllWe AaHHbIe NUWbL B HeBONbLWOW Mepe COornacyrTCA C 3TUM NPeACTaBNIeHUEM.
MakcumyMbl YyrneHaKonneHMA B cpeaHemM KapboHe, BepxHer nepMu M HUXKHeM
Meny AeACTBUTEeNsHO NpuypoYeHbl K perpeccuAam. OaHako euwe Gonee pe3ko
Bbip@XeHHbIe perpeccun B Tpuace, paHHewW ope U B HeoreHe He CONPOBOXAAKTCA
3HaYMTeNbHbIM yrneHakonneduem. M HaobopoT, TpaHCrpPecCMBHbIE 3NOXKU PaHHEe
nepmu u ocobeHHO NO3aHero mena BbiCOKOYrneHocHsl. Makcumyms! HediTe-
obpa3oBaHuA v rasoobpa3oBaHWA TOXE B OAHWMX CNyYaAX CBA3aHbl C TPaHCrpec-
CMBHLIMMK 3MOXaMu, @ B APYrMx — C perpeccMBHsiMiu. HakoHel, NONOXKUTENbHbIE
KOpPPenAUMOHHbIE CBA3M 3anacos Hed T U rasac 3anacamu yrnA He AalT OCHOBa-
HWA ANA 3aKNIOYEHWA O KaKWUx-NMBO NPOTUMBONONOXKHBLIX FEOTEKTOHUYECKUX
obcraHoBKax, 6GNaronpuATHLIX ANA HAKONNEHWA PasHelX KaycTobuonwuTos.
BuiABNeHHbIE CBA3WM NyYlWwe COrNacylTcA C NPeaCTaBneHWeM O TOM, YTO pac-
npeaeneHue roplYMX MCKONaemblX B Pa3HOBO3PACTHbLIX TONWAX ONpeaenAeTcA
rnaeHeim 0Bpaszom 3BonOUMER OPraHMYeCKOr0 MWPa, Ha KOTOPYIO CNOMXHBIM
o6pa3oM BAMANK MHOrMe aKTopbl, B TOM YMCNe, BEPOATHO, U Me0TeKTOHMHEC-
KWe peXxxumei.

Ckonbko-HMbyab CyLEecTBeHHOE YrNeHaKonneHue COBEepPLIeHHO HeMbICNK-
MO 683 WHTEHCMBHOro PasBuTUA HalemMHoW nopsbl, rNaBHsIM 06pasoM necHoi.
CyaA no KOPPenAUMOHHbIM CBA3AM, neca BNaronpuATCTBYIOT Takxe HedTe-
W rasoHakonnesuio. Passutue necHoi dcnopel cnocobGcTBOBanC He TONBKO
thopMupoBaHmio TOPHAHWKOB, HO W BLIHOCY OFPOMHbLIX MAacc OpraHM4ecKoro
sewecrtsa B obGnactu cybBakBansHOro ocagkoHakonnewunA, GnarogapmA 4emy
CO3AaBanuCb BOCCTAHOBWUTENbHbIE OGCTaHOBKKM B MNax, BO3HWKanNW W passuBa-
nucb HoBble BMOUEHO3bI, B HYaCTHOCTW NNAHKTOHHbIE W BakTepuanbHble, Urpas-
LwKe BaXKHYI0 ponb B 06pazosaHnik yrnesoaopoaos.

B wcTopuM yrneHakonneHwWA OTYETNMBO BbIPaXKeHa 3IKCMAHCUA PacTeHW-
yrneobpasosarenew Bo BHyTpeHHUe oBnacTu KoHTUHeHTOB. H0.A. XemMuyKHHUKOB,
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XOPOLWO M3YYMBLUMIA 3TOT NPOUECC, Nonaran, 4TO B CaMOM KOHUe (haHepo3on
HaMeTMNacs TeHAEHUMA K BO3BPALLEHW HEKOTOPLIX PacTuTenbHbiXx coobuiecTs
(Ho yxe Ha Gonee BbICOKOM 3BOMIOUMOHHOM YpoBHe) B NpubBpe)kHbie 30HbI
mopeit [Xemuyxnukos, 1948]. Umenuce B BUAY B NepBYIO O4epefb MaHrpoBbIe
3apocnu. [locTeneHHoe pacliMpeHe TeppUTOPWM, 3aceneHHblX PacTeHUAMM-
yrneob6pa3oBatenAmu, Kaszanock 6bl, AomkHO cnocobeTBoBaTL NOCNEAOBATENbHO-
My HapacTaHuio MmacwTaboB yrneHakonneHwwA Bo Bpemenun. OgHako 3To He
NOATBEPXAAETCA CYLIECTBYIOWENA NPUYPOYEHHOCTbIO 3anacoB YrnA K cTpatu-
rpacmyeckuM ypoBHAM. BMAMMO, 3KCNAHCMA TaKWX PacTeHMd B rnybb KOHTW-
HeHTOB He obecneunBana HenpepsIBHOro yBenuyeHWA wux obuwed BGuomaccel.
310 MOXHO OOGBACHWTL C NO3WMUMIA MAEW IKOreHe3a, BNepBble BbIABUHYTbIX
B.0. KoBaneBckuM M nony4yMBlmMX 3aTeM pa3suTve B Tpyaax PAAA COBETCKMUX
u 3apybexxHbix wuccneposatenei, B uvactHocTtu J1.W. [lasMtaweunu, KoTopbii
onybnuKkoBan KpynHble TeopeTuyeckue paboTel O BAMAHWMKM 3BONKOUMM hNopb!
M 3KOreHe3sa Ha HaKoNneHwWe roprouux uckonaembix [[laBuTawsunm, 1943,
1971].

B.0. KoBaneBcKui noKasan, 4TO OCBOEHME TPaBAHWCTOW PacTUTENLHOCTLIO
OTKPbITbIX NPOCTPaHCTB WM (hOPMWPOBaHME CTeNHOW (nopbl CO3/anu YCNOBUA
ANA BbIXOAA KONbITHLIX MNEKONUTAIOWMX U3 NEeCHbIX Maccueoe B ctenw [[aButa-
weunu, 1949]. 31o — yacTHeIW Npumep 3KoreHesa. B obwen hopme aKoreHeTn- -
YecKan 3KCMaHCMA BbIPAXa3ETCA B TOM, YTO HOBble obnactu obutaHuAa Moryr
3acenATLCA BHayane TOMNbKO aBTOTPOGHBIMK OpraHMamMamu, cnocobHbiMK yTi-
NU3MPOBAaTb 3HEPruMi0 CONMHEYHbIX NyyYel. ATU OPraHMamMel B OTCYTCTBUE reTepo-
TpochoB co3gaT orpomMHyl Guomaccy. Mo mepe Toro kak HoBble obnactu
06UTaHMA NOCTENeHHO OCBaMBAKOTCA TaKXe W reTepoTpPodHbLIMU OpPraHM3mMamu,
yCTaHaBNWBAaeTCA PaBHOBECMEe MEeXAYy Maccamu aBTOTPodOB W retepoTpodoB.
Mpu aTom macca asToTpodoe M 06Lan GMOMAacca CHKAKOTCA.

Takum 06pa3om, IKOreHeTUHECKaA 3KCNaHCUA CO3AaeT YCNOBWA ANA Pe3Kux
KonebaHWit B MHTEHCMBHOCTM HAKONNEHWA PacTUTENbHOrO MaTtepuana Bo Bpeme-
HWU W B pa3sHbIX thaumaneHo-Naneoreorpaduyeckux obcraHoskax. MNokasatensHo,
YTO KPYNHbIE MAKCMMYMbl YrNEHAKOMNMNEHMA COBNAafalT C Pe3KMMM CMeHaMu
tnop W ycnoBuid mx oBuTaHWA (Mexay paHHein W No3gHed NepMbio, Mexay
pPaHHUM K NO34HUM MENoMm) .

[o peeBoHckoro nepuoaa npakTudecku He Gwino necos. Moatomy Hurae He
cthopMMpoBanochk HM OAHON AOAEBOHCKOM YrneHoCHOW Tonwm. M3BecTHsl nuwe
oueHb Mmenkwe yrnenpoAsneHnA. HedTe- w rasoobpasoBaHue npoucxoauno
ewe B nokembpum M Ha BCeM MNPOTAXEHWWM paHHero naneo3oA. Ho macwwTabbi
aTUX NPOLECCoB, CYAA NO MUPOBLIM 3anacam HedTu u rasa, 6b1nK CPaBHMUTENLHO
HebonbWKWMKM, BO3MOXKHO NOTOMY, YTO NOCTYNNEHWe OPraHUYecKoro martepuana
ccywn B BaccerHbl ceaMMeHTaunn BbiNo BeCbMa OrpaHUdeHHBIM.

B cpeaHem u ocobeHHO B NO3AHEM [AEBOHE NONYYWUNMU 3HAYMTENbHOE pasBUTHe
npumMmopcKkue ncunotuToBele neca. MNoABUNKCL NepBbie YrNeHOCHbIE OTNOXEHUA,
W pesxko Bo3spocnu MmacwTtabel HedTeooGpazoBaHMA. XapakTep pacTuTensHoW
maccel (HenpouHble BOAOHACbIWEHHbIE CTBONMbI) He Gbin GnaronpuATHLIM AnA
thopMUpOBaHWA MOLUHbIX TOPpdAHMKOB. Ho pacTeHWA, OTMUMpPaBLUKME Ha rpaHuue
MOPA U CYLWW U Nerko paspyLuaslinecA mexaHuyecku, oborawanu npubpexxHoe
MENKOBOALE XUMMWYECKM Mano W3MEHeHHbIM OpPraHMYECKUM BeLecTBOM,
cnocobcTBoBaBlwKMM HediTerasoobpazoeaHmio. B  cooTBeTCTBMM C 3TUM  Ha
no3gHWA NEeBOH NPUXOAMTCA MepPBbid ACHO BbIPDKEHHbIW MakcuMym HedTe-
o6pa3oBaHunA, a yrneHaKkonneHue B aty anoxy 6eino Hebonswmm.

B kapboHe ocHoBHbIMKW YyrneobpazoeatenAmu BbiNuM cnopoBo-cocyamc-
Thle PacTeHWA (nnayHbi, XBOWW, NanNnOPOTHWKK), KOTOPbIE Ha4anu 3acenATb
o6nactu npumopckux pasHWH, Gonee ypaneHHeie oT nobepexxud Mopei, 4Yem
apeansl pacnpocTpaHeHWA NcvnoduToB B nosgHem aesoHe. Cnoposo-cocyaumc-
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Thie pacteHuA obecneynnu MakCMMym YyrneHakonneHuwA B cpeaHem kapbowe.
Ho 8 nosgvem kapbore macwrtabel yrneobpasoBaHMA CHU3MNKUCL, BO3MOXHO,
3a CYeT TOro, YTO retepoTpodbl K 3TOMYy BpemMeHu oceBounu obnactu pacnpo-
CTPaHeHWA CNOPOBO-COCYANCTbIX PACTEHWUA.

B paHHein u ocobeHHO B NoO3aHeid NepMU WHTEHCUBHOCTL YrneHaKonneHuA
BHOBb BO3pAacTaeT Ha 3TOT pa3 A0 abCoNTHOrO MaKCMMYMa,B CBA3M C TEM HTO
pAA rpynn ronoceMAHHbIX pacTeHuit (KopaauTel, NanopoTHMKOOGpasHbie
Ap.) NoAyYMn WKMPOKOE PacnpocTpaHeHWe He TONbKO Ha NPUMOPCKUX PaBHUHAX,
HO 1 B BeanecHbix paHee BHYTPeHHUX 0BNAacTAX KOHTUHEHTOB.

TpuacoBbld MUHMMYM yrneHakonneHuA obycnoened, ckopee BCcero, apu-
Av3auMed Knumata, XOTA MOrNo MMeTb 3HayeHWe TaKKe W pasBuTHe reTepo-
TpodhOB BO BHYTPUKOHTUHEHTanNbHbIX obnacTAx. 3aTemM yrneHakonneHwe Hapac-
TaeT M AOCTUraeT Makcumyma B paHHem meny. 3ToMmy cnocobcreosano pas-
BUTHE HOBbIX FPYNM ronoceMAHHbIX (XBOWHbIE, MMHKroBble, UMKaaoBbie),
1 3KCMAHCHA 3TUX rPYNN NPaKTHU4YeCKHW BO BCE PailOHbl KOHTUHEHTOB, NPUrOAHbIE
AnA TopdoobpaszoBaHnA No reoMopPdoNOrMHeCKMM W KNMMaTHYECKUM YCNOBUAM.

HauaBlueecA B nosgHem meny rocNOACTBO NOKPbLITOCEMAHHLIX He NPUBENo
K OPMUPOBAHMIO HOBOTO MAaKCMMYMa YrneHaKonneHuA, BOIMOXHO NOTOMY,
4TO 3Ta rpynna ¢nopsl pa3sMBanack B Tex e oGnacTAX,B Kakux A0 3TOro yxe
6bINM WHPOKO NpeAcTaBneHsl aBTOTPOMHbIE OPraHM3aMbl, a Nocne paHHero
Mena, BUAUMO, W retepoTpocHsie. MUpoBLIe 3anackl YrnA OT HWXHEro mena
K BepXHeMYy 3aMeTHO CHM3MNKUCL. JTO CHWXKEHWE NPOCNEeXMBAeTCA A0 KOHUa
tanepozon. Mpasaa, B No3gHem meny M B NaneoreHe NOKPbLITOCEMAHHbIE pacTe-
HMA LWWPE NPOHWKANK B rOpHble 0BNacTW, Y4emM WX NPeALeCTBEHHUKHM, HO B
Takux obnacTAX HeT YCNOBMIA ANA MaccoBOro TopoHaKoNNeHUA.

Takum o6pa3om, 3BONIOUMA YrNeHaKonneHnA B oBwux YepTax yaoBNeTBOPU-
TEeNbHO COrNacyeTcA C 3BONKOUWEA OPraHMYecKoro Mupa, B 4aCTHOCTM C 3KO-
reHeTMYecKOoW 3KCnaHcueW pacTeHuid B HOBble o6nactu obutanuA. Mockoneky
3anacskl HedhTM W rasa 4eTKO KOpPPenupyroTCA C 3anacami yrina, ecCTb OCHOBaHUA
nonarate, 4TO HediTe- U ras’oHaKonneHue ToXe CBA3aHO C 3BONKOUMEN OpraHuye-
ckoro mupa. Mpaeaa, HEKOTOPbIE MaKCUMYMbl M MUHUMYMb! 3aNacoB HeTh M
rasa HeMHOro CABWHYTbI NO CTPaTUrpadMYecKoi WKane OTHOCUTENbHO MaKCu-
MYMOB M MUHMMYMOB 3anacoB yrna. Hanpumep, Ha Tpuac NPUXOAMTCA  MWUHWK-
MYM 3aNacoB YrnA, a Ha PaHHIoW Py — MWHWMYMBbI 3anacoB HedTW w rasa.
K paHHeMy Meny npuypo4YeHsl MakCMMyMbl 3anacoB yrnA v HedTy, a K No3aHe-
My Meny — rasa. Takue OTKNOHEeHWA BNONHE eCTeCTBeHHbI, MOCKONbKY B3aUMO-
OTHOLWIEHWA MEXKAY Pa3HbIMW KaycToBuonuTamKu, a TakKkKe MexAy HUMKU u
OpraHM4ecKUM MUPOM AOBONbHO CNOXKHble. HECOMHEHHO TaKiKe, YTO 3BONIOUMA
OpraHUYecKoro Mupa — He eiMHCTBEHHbIW (haKTOp, KOHTPONUPYIOWKWA HaKonne-
HWE FOpHYMX MCKONaeMsbiX, HO, KakK CAeAyeT M3 BbILLUEM3NOXKEHHOro, CKopee
BCEro, rMaBHbIN.

MocTeneHHoe OCBOEHME PacTUTENbHbIMKU COOGLUECTBAMKM BHYTPUKOHTUHEH-
TanbHbIX NPOCTPAHCTB OTPa3uNOCh Ha 3BONOUMKA (aunii HehTeHOCHBIX WU raso-
HOCHbIX TONnw,. [ANA M3yYeHWA 3TOr0 BONPOCa MUPOBbLIE 3anackl HedTu u rasa
B Kakaom crparurpaduyeckom noapasaeneHun Obinu pasHeceHbl Mo NATH
naneoreorpacguyeckum obcraHoBkam (MopckaA, MenKoBOAHO-MOPCKan, npu-
6pexxHan, NepexoaHan M KOHTMHEHTANLHAA), NO YeTbIPeM NWUTONOMMYECKUM TH-
nam npoAyKTUMBHbIX Tonuw (kapboHaTHeIW, TeppwureHHo-kapGoHaTHbIW, Kap-
BGOHATHO-TEPPUreHHbIA W TEPPUreHHbIA) W NO TPEM NONOXKEHWAM B OCAA0YHOM
unKne (TpaHCrpeccCUBHOE, PEerpecCUBHOE W TPaHCrPecCMBHO-PerpeccuBHoe)
[Boiwemupckuia, 1980] .

CoyeraHua nepeuyucneHHbix haumnansHo-naneoreorpamyecKnx  xapakrtepu-
cTUK 06pa3yioT OCHOBHBIE haunK, HanpUMep: MenKoBOAHO-MOpPCKan KapboHat-
HO-TEpPPUreHHaA perpeccuBHan (auunA. BeiaeneHs! ewie AONONHUTENbHbIE hauum

107



'

L

1 il L ' L

A

S
G
o,
(*}
=)
()
o
[+)
0,

L

il

A

SARABRRH AN
) 20 4g 60
R KR B
888]s [B88])/ [E=%]s
z:cuﬁmmm:ch:m:::::m&:x (E) no dhaumam (B npouenTax

DQaunu: 1 — mopckue, 2 — MeNKOBOAHO-MOPCKue, 3 — npubpexHele, 4 — nepexoaHsie,
5 — KOHTUHEHTaNbHbIe; 6 — 3sanopuTel; 7 — yrau; 8 — KpacHouBeTs!

m Y WSSO O SNy ~N NN~ o -.R..’\“\”‘b""@-ahk L]

80 00 %

(asanopwTOoBan, KpacHOUBETHAA W YrNeHOCHaA), KoTopble 06pa3syioT pasHoBMA-
HOCTW OCHOBHbIX hauuii, HanpuMep: MenKoBOAHO-MOPCKaA KapBoHaTHO-Teppu-
reHHana perpeccvBHan dauumA c 3asanoputamu. Bcero BoamoxHo 60 covetaHui
no ocHoBHbIM thaunAm 1 180 no gononHuTensHsIM. PeaneHeIX coYeTaHWi HAMHO-
ro meHswe. Bce npoayKTUBHbIE CBUTbI pacnpesenunuce no 42 daumam: 26
ocHOBHbIM WU 16 pononHuTensHeiM. HedTts otmevaetcA B8 37 daumAx, a ras —
B 29. 26 daunit — obuwme anA HedTK U rasa.

Mo cTpaturpacdmyeckoi wkane HanbBonee pacnpocTpaHeHs! TpU thauun npo-
AYKTUBHbLIX CBUT: MOpPCKaA KapboHaTHaA TpaHCrpecCUBHanA, NepexoaHans Tep-
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pUreHHaA perpecCMBHaA M MENKOBOAHO-MOPCKAaA TeppUreHHaA TpPaHCrpeccus-
HaA. PerpeccuBHbie NPOAYKTHUBHBLIE TONWKW NPEACTaBNEHbI MNOYTU TaK Xe LWWpOo-
KO, KaK W TPaHrpecCuBHbIe.

LAnA Bcex paccMOTDEHHbIX (haunid GbiNKM OUuEHeHb! AONWU CBA3AHHLIX € HUMM
3anacoe HedTUM U rasa B KaxAoM cCTparturpadmyeckoMm noapasgeneHin u Bo
scem aHepo3oe B UeNoM. ITU fAaHHble B 060OLeHHCM Bune NOKazaHel Ha
puc. 3A, B. Kak BuaHO W3 atux rpagumkos, ¢ KemGpua A0 BepxHero AeBoHa
BK/MOYATENBHO MOYTHM BCEe 3anackl! Hed)Tu M rasa cOCpPeAoTOYeHbl B MOPCKMUX
1 MENKOBOAHO-MOPCKNX TOMWEX, HeOONbLIWAEA YacTe — B NepexoaHsbix dauvax.
W npakTUYECKM HEeT 3anexen B KOHTHHEHTaNbHbIX OTNOXKeHMAX. B HwkHem un
gepxHem KapboHe ponk nepexodHbiX daunid CTaHOBWMTCA 3HaYMTenbHOW. B
paHHed nepMu HauynHaeTcA HediTe- W ras’oHAKONMMNEHWE B KOHTUHEHTaNbHbIX
obcraHoBkax. B nocneayiolem donAa 3anacos HedTM u rasa B NepexoaHblx
W KOHTMHEHTanbHbIX (hauMAX NPePLIBUCTO YBENMWHUBAETCA WM AOCTUraeT MaK-
cCMMymMa B NnNUoueHe.

3anacel HethTM W rasa’ B YrneHOCHbIX OTNOMEHMAX HE NPONOPUMOHANbHBI
macwrabam yrneHakonnednA. OHW COCTaBNAIOT CyLUi@eTBEHHYIO 4acTe 06X
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Puc. 4. P-enm MWpOBLIX 3JANAEcCoB YrnA NO reoTeKTOHHUYECKUM mmu-'uu ‘l npo-

UEHTAEX K 33NACAM B KEWAOM CTPaTHUrpaMueckom NoapasneneHum)
1 — nnarcopmsi; 2 — nepexogHsie 06CTaHOBKK; 3 — reOCHHKNWHANK

<

3anacoB TONbKO B HWXHEM KapboHe, B HWKHe# wne, B nnuoueHe. Ho B Kawaom
W3 3TUX OTAENOB 3anacel YrNgihi Hebonswwe. OveBUAHO, CBA3M 3anacoB HedTH U
ra3a ¢ 3afacamii YrnA He BbIpaXKalOTCA OOWHOCTBIO MNWM XOTA Bbl POACTBEHHO-
cTbi0 haumansHbix obcTaHoBOK. A BOT auvm HedTEHOCHBIX W Ta30HOCHLIX
TONW, pacnpeaeneHbl No CTPAaTUrpathuYecKomn wKane cxoaHsiM obpasom.

Jonwn 3anacoB HeiTM M rasa B TPAHCIPECCMBHLIX CepPUAX W3MEHAKOTCA No
crpaturpachmyeckoi wkKane 6Gonee MNKM MeHee CUHXPOHHO C M3MEHEHWAMM
macwrabos TpaHcrpeccuid. OaHako 3anacel HedTv M rasa B KapBOHaTHLIX OT-
NOXEHWAX He COrnacywTcA C pacnpejeneHuem miacwrabos KapboHaTtoHakonne-
HWA BO BpemeHu, nokKazaHuHsix H.M. Crpaxoseim [1963]. ToxemoxHo BuaeTh
¥ B OTHOLUEHWMW 3aNacoB B 3BaNOPUTOBLIX U KPAacHOWBETHbIX hauuaAx.

Buaumo, rnasHan 4epra B 3BOMOUMKM HeDTEHOCHLIX U Fa30HOCHLIX auun —
yBenuueHne ponM nepexofHblX U KOHTUHEHTanbHbIX OﬁBTaHOBOK, HauuMHanA Cc
paHHero KapboHa M B KaiWHO30e B CBA3M C JKCNAHCUEA PACTEHUMA HA KOHTK-
HEeHTbI.

Panpepenenune KaycToBMONUTOB NO reOCTPYKTYPHbIM 3NeMeHTaM TOXe
CYWECTBEHHO W3MEHANOCh B WCTOPMM (haHepoO30A. YrneHakonneHwe B npo-
MbilWNeHHbIX MacwTabax BO  BCe 3NOXM, HaYMHaR C paHHero Kapboa,
NPOUCX0ANNO U B NNaThopMeHHbIX 06NacTAX, U B reOCUHKNWHANBHLIX, @ TAKXe
B Kpaesbix Npormbax U B MeXropHbiX BnaguHax. 3anackl yrnAa pacnpeaeneHsl
no 3TUM reocTpyKTypam B obuiemM B COOTBETCTBMM C TEKTOHMYECKUMM UMKNa-
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Puc. 5. Pacnpepenexwe mupoBsix 3anacos wedvm (A) w rasa (6) no reovexToHudeckum
anemeHTam

1 — BHyTpunnaTopmeHHbIe BnaguHel; 2 — Kpaesble cTabUNbHbIE BNaaWHLI nnarthopMm;
3 — Kpaesbie NOABMXKHBbIE BNaauHel nnatdopm; 4 — kpaessbie NPOrube:; 5 — MexropHele
BnaguHsl

mu (puc. 4). Tak, Hambonee MHTEHCMBHOE YrneHaKoNMeHWe B reoCMHKANHanNL-
HbIX 06CTaHOBKax NPUXOAMTCA Ha paHHWA—cpeaHWA KapboH M No3aHuA Men—
30UeH, T.e. Ha 3noxu Hauwbonee WMPOKOr0 Pa3BUTUA TEOCMHKNMHANbHbIX
PEXUMOB.

O6pa3oBaHue W HaKONNEHWe HedhTy M rasa, Kak 3T0 BUAHO Ha PUC. 5,A, b, Ha
NpoTAXeHUW (HAHEPO3OA WUCMNbITLIBANKU TEHAEHUMIO K MepeMeLLeHU o OT BHYTpu-
nnaThopMEHHbIX BaAvH K Cy6reocuHK nnHanbHeiM 06CTaHoBKaM. 3HauuTenbHbIe
3anack! HediTV BO BHYTPUNNATOPMEHHBIX BNAAWHAX OTMEYAOTCA OT KembpuA Ao
onuroueHa, B cTabunbHLIX KPaessix BnaguHax nnatgopm — A0 paHHero mena,
B NOABMXXHbIX KpaeBblX BnagvHax — nNWWb B OTAENbHble 3NOXW, B KpaeBbix
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Puc. 5 (okoHuanue)

npornbax — OT paHHe#h Pl A0 NNWOUEHAa, B MEXIOpHbIX BrnaagWHax — oT cpea-
Hel pbl A0 NnWoueHa. HakonneHwe 3HaYMTENbHbIX 3aNacoB rasa BO BHYTPWU-
nNNaropMeHHsIX BNaauHax OTME4aloTCA TONbKO. A0 NO3AHEeN nepmu, B ctabuns-
HbIX KpaesbiX BnaguHax nnatdopm — OT paHHero KapBoHa A0 30ueHa, 4 TaKKe
B NAWOUEHE, B NOABWMKHBLIX KPaeBbiX BNaAUHaxX — B OTAeNbHbIe 3MOXWU OT No3a-
Hei 1Pl A0 MWOUEeHa, B KpaesbixX Npornbax — OT 30UeHa A0 MUOUEHA U B MeX-
ropHbiX BNaguHax — B OTAenbHble 3M10OXK OT Tpuaca Ao muoueHa (pwuc. 5, B).
BepoATHo, 3Ta 3aKOHOMEPHOCTL OTYacTM obycnoBneHa Tem, YTO B TeKTOHWYe-
CKM aKTMBHbIX paioHax 3anexu HehTM W rasa B APeBHUX OTNOXEHMAX CO-
XPaHRIOTCA XYXKe, YeM B CPAaBHUTENbHO MOMOALIX W3-33 HaNPAXKEHHLIX reo-
TepMuyecKux ycnosuii. Kpome Toro, oHa, BO3MOXHO ONpeAenAeTCA KOCBEHHLIM
BNWAHWEM reoTeKTOHMYecKMX oOcTaHOBOK uepes daumm. 06 3tom MOXHO
CYAWTL NO COrNacoBaHHbIM M3MEHEHWAM (aumnii M reoTeKToHWYecKux obcTaHo-
BOK no crparurpadmuyeckoi wkane. Hanpumep, Mopckue HedhTeHOCHbIE TONLLK
PacnonoXeHsl NPeMMYLLECTBEHHO BO BHYTPUNNaThopMeHHbIX BnaguHax, Npwn-
112



Puc. 6. N3mewewwn u30TONHOro cocTass cepol oLy
8 wedprax (a) w anrmppurax (6) no crparwmrpa- \
thuveckoit wxane (pawnsie BHUMHU)

~ea

6pexHbie B KpaeBeiX BnaaguHax nnatdopm,
nepexofHbie U KOHTUHEHTanbHbie B Mex-
ropHbIX BNaguHax u B Kpaessix nporubax.
[OnA raszoHOCHLIX TONW, OTMEe4aeTcA npu-
MEpHO TakOe e pacnpeaeneHue, Ho
nepexoaHsie U KOHTUHEHTanbHble auum
Gonee xapaxTepHbl ANA KpaeBbiX BNaguH
nnathopm, 4eM AnA cybreocuHKNUHanL- | A
HbIX CTPYKTYP. W ] 0

JsonoUMA KaycToBMONUTOB Bbipaxaer-

CA He TONMbLKO B wW3MeHeHMAX macwTtabos, daunanbHbIX U reoTeKTOHUYECKHUX
06CTaHOBOK, HO TaKXKe ¥ B W3MEHEeHUAX WX BELLECTBEHHOr0 CocTaBa, YTo Haubo-
nee xapakTepHo ANA yrnei. ®parmeHTsl pacTeHui-yrneobpazosarened no
CYLUECTBY OTPAXKAIOT 3BONIOUMIO (hNOPbI, HAYWHAA C AEBOHA, B YrNAX NpaKTH-
yecku Bcex Tunos. OBpasoBaHMe OTAeNbHbIX Pa3sHOBMAHOCTEW yrnei Xxapak-
TEpHO ANA ONpeaeneHHbIX 3TanoB PasBuTWA (Nopbl, HanpuMmep, KYTUKYNoBbie
nuNTO6MONUTEI — ANA AeBOHA, CNOPOBbLIE APeHbl — B OCHOBHOM ANA PaHHero
KapBoHa, CMONAHLIE NMNTOBMONUTE! — ANA HOPbLI U NOCNEAYIOWWX NepUoaoB.

Ecnu Ha chparmeHTapHOM ypOBHe 3BOMIOUMA BeLLeCTBEHHOro cocTasa yrnen
BNONHe O4eBMAHAE, TO Ha MONEKYNAPHOM YPOBHE OHa Mano M3y4YeHa U MOXHO
CKa3aTb ewe He BbiABNeHa. B HedTAXx u Tem Gonee B rasax dparmMeHTsl Ucxoa-
HbIX OPraHW3aMOB OTCYTCTBYHOT, @ MONEKYNAPHLIA COCTaB noaBeprca rny6okomy
npeobpaszoBaHnio U ycpeaHenuo (6GnarogapAa murpauwu YB). Moka moxHO
cyauTs Nuwe 06 OTAeNbHLIX YepTax 3BONIOUMKM BELLECTBEHHOrO cocTasa Hedrei
Ha MoneKynApHOM ypoBHe. Hanpumep, ¢ nepexoaom OT Naneo3oA K mMe30300
pPe3Ko BO3PacTaldT KOHUEHTpauuu nophUMpPUHOB, YBENWYMBAETCA ONTHUYECKAER
aKTUBHOCTb. [InA HediTed 1 raszoB 3HaYMTENbHO NepcneKTUBHee N3yyeHue IBONI0-
UMM BELIECTBEHHOrO COCTaBa Ha aTOMapHOM ypoBHe. Hanpumep, Ha puc. 6,
NOCTPOEHHOM B OCHOBHOM no AaHHbiMm BHWUIMHW [CrabunsHble usotonsl...,
1974], AcHO BbipaXkeHa 3BONIOUWA W3OTOMHOrO COCTaBa Cepbl, NPUHLUMNUANLHO
OAMHAKOBAaA ANA Hed)Tel U aHrMAPUTOB.

MocneaHnii Nnpumep, Kak K BCe MaTepuansi, 3NOXeHHbIe Bbille, CBUAETeNb-
CTBYIOT O TOM, YTO BCE ropHYME UCKONAEMble — HEOTLEMMNEMHbIE KOMMOHEHTBI
0CafouHbIX TONW ¥ MX (hopMUpoBaHKe npeacTaenAet coboi oAHO M3 NpoABne-
HUIA 3BONIOLMM OCAA04YHOIO Npouecca.
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C.I. Hepyves, B.M. bexeros

3BONOUUA YCNOBUA
®OPMUPOBAHUA CNAHLEHOCHbBIX OTNOXEHWA,
BOrATbIX CANPONENEBBIM OPrAHMMECKWM BEWECTBOM

OT paHHero apxeAa A0 ronoueHa Ha doHe HaKONMEHWA OTNOXKEHWUIA C NocTeneH-
HO BO3PacTalllerd KNapKoBOW KOHUEHTpauuen opraHuveckoro sewecrsa (OB)
(0,15—1%) nepuoauvecku npoucxoauno opmMMpoBaHUE OCAAKOB, 3HAYUTENb-
HO HackIlWeHHbIX nnaHkToHoreHHsim OB, cogepxaHue KOTOpPOro B cpeaHem
coctasnAet okono 6%, a B nnacrax ropioynx cnarues — 30—50% v Gonee.

B 3aBucMMOCTM OT nMTONOrMYecKoro cocrasa (kapBoHaTHble, TeppUreHHbie,
KPEMHMCTbIE, BYNKaHOreHHble) , cTeneHn nuToreHesa (oT auareHesa Ao MmeTa-
redesa) M pyaHoid cneuvanusaumM oboralieHHsie canponeneebiM OB oTnoXxeHnA
GUrypupyloT B reonorMyecKon nurepatype nojA cambiMM pasHoo6pasHbIMK
HaWMEHOBaHWAMM: Canponenessie WNbl, canponenesbie, ropioyue, BUTYMUHO3-
Hble, YrnepoAwuCTbie, 4epHble, LWYHIMTOBbIE, rpadMTOBbIE, METannoHOCHbLIE,
BaHaaueHocHbIe, (hocthOPUTOHOCHbIE, YPAaHOHOCHLIE U Apyrue “‘cnaHubl’’. OaHako
B reHETUYECKOM CMbICNe BCe OHW NpeacTaBnAlT coboit eauHyio cneumduyeckyro
rpynny ocagkoB, ocobeHHOCTb KOTOpOW ONpeAenAeTCA Npexae BCero MCXOAHOW
HaCbILEHHOCTbIO NNTAHKTOHOreHHbIM OB.

"CnaHueHocHble” oTnoXeHuA (hOpMMPOBANWUCL BO MHOMMX palioHax mMupa He
B nwboii MOMEHT BpeMeHW, a BO BNONHE ONpeAeneHHble 3NOXU WHTEHCUBHOW
6MONPOAYKTUBHOCTU NNaHKTOHa, HepeaKo Gnuakue Mnu coBnagalLme no spe-
MEHM C OCHOBHbiMM pyGexxamu reonoruyeckoi ucropuu. MocneaHAn, Becbma
HENpPOAOMKUTENbHAA 3N0oXa, NpoABunacs B ronoueHe (7.5—3 Teic. ner Hazap)
Ha KOHTUMHEHTax, BO BHYTPEHHMX MOPAX M B OKeaHax. B HacToAwee BpemA
HabniopaeTtcA obwee nageHne GMONPOAYKTMBHOCTM nnaHkToHa B8 MupoBom
OKeaHe.

XOTA M3YYEHHOCTb TaKMX OTNOMEHWI ellle HeJOCTAaTO4HA, Y)Ke Celiuac Bbigene-
Ho okono 30 3nox ux HakonnewwA. M3 HUX HE MeHee BOCbMW YCTaHOBNEHO
8 aokembpun: AR, (3,7-3,5), AR, (3,4-3,1), AR,—PR, (2,7) RP, PR, (18—
1,9), PH;"PR;; (1,5-1,6), HI—R-)_ ‘1,2—"1,3’, Rg—ﬂa (1) mV (0,6—0,7 Mnpa.
net) . B chanepo3oe nasectHo npoAenexve He mexee 20 anox '“‘cnaHueHakonne-
HUA"": V—G. % Gl_ —'82, €3—0| ' 0] —02, 03—S| ’ Sg—Dl i D] "Dg, D3——C1 =
Cy, C3—Py, Py, Pa—T, T3, Ji—d3, J3—Ky, K, —K;, K38y, P;—P;, P3—N,,
N;—N; [Hepyues, 1976]. B nokembpuu Takue 3noXu NPOABNANWCL HE ualue,
yem yepes 200—400 mnH. neT npu GonbLUIOH NPOAOIHKMTENLHOCTU BO BPEMEHM
M OrPOMHBIX, BEPOATHO, GONLLIMX, Yem B haHepo30e, MCXOAHBIX Maccax NNaHK-
foHorenHoro OB (pasymeerca, B nepecyere Ha ucxoaHylo maccy OB Ha Hauano
KarereHesa) . B ¢haiepo3oe ocHOBHble rnobansHele 3noxu “‘cnaHueHakonnesua’”
(V—€,, D3—C,, J3—K,) cneayioT4epe3 220 MnH. NeT, OTBEYAIOWMX ANUTENb-
HOCTM 3BE3[HOrN0 ranaKTUYeCKOro roAa, a MPOMEXYTOYHbIE MEXAY HiiRil
anoxu — vepe3s 31—-32 mnH. ner. Takum obpa3om, B haHepo3oe yacToTa NPOAB-
neHus 2nox ‘cnaHueHakonneHWA' 3HauMTENLHO BO3pacTer. JTa AOCTaTOMHO
NpaBunbHaA NERUOAUYHOCTb, NPOCNEXEHHAA Ha NPOTAXEHWM 2,5 ranakTuyec-
KWUX roAa, XOpOoLOo BUAHE Ha puc. 1.

Ha Bcem npoTAeHWW WUCTODWA OT PaHHero apxem A0 rofoueHa OCHOBHBIM
ucTouHukom canponenesoro OB B “cnaHuerccHbIX'’ oTngikenuax Gbinu npoc-
TeAllWe NNaHKTOHHbIE OpraHuamel u 6akTepun. Mpeobnaaaowyio porib 8 HaKon-
neHun BbICOKMX KoHUeHTpauuin OB cpeau HMX NOYTH Ha BCeX atanax MCTOPKUW
Urpanu NNaHKToHHbIE OPraHn3mebl ¢ OPraHMYeckon obonoykoi 6es HapyxHOro
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Puc. 1. TepuoAMMHOCTS 3NOX HaKONNeHWA ocankos, oborawenHeix OB, docdopom v apy-
rUMK 3NEMEeHTaMK
1 — “O%tieHTpauUvA copr (s %) & nopoaax; 2 — thazs cknaagvaroctv (no H.A. KyHuny

w N.M. Cappoxnuxosy [1977]); 2 — aransl akTusuzauun pudroreresa {no E.E. Muna+os-
comy [1978])

MUHepanLHoro ckenera, T.e. thopmsi ¢ MaKCUManbHON WCXOAHOW BENUYUHOW
Copr (>90%).

OT paHHero apxeA A0 Hawana Naneo3oA CyLIecTBOBanu v Geinu eanHCTBEH-
HbIM UCTOuHMKOM OB B OCagKax Nullb TONLKO NpOCTellune 'opraHoCTeHHbie”
opraHuamsl — GaKTepWW, CHHe3eneHsle BOAOPOCHW U aKpUTapXxu; CO CpeaHero
NPOTEPO30A K HWM NPUCOEAVNHWNUCL (PMKOMWUETbI W 3eneHbie BOAOPOCHH.
B HwkHem naneozoe (0—S) cywecTBeHHbIM AONONHWUTENbHLIM WCTOYHUKOM
OB cranu ocraTku GecCKeneTHbIX >XMBOTHbIX, rMaBHbIM 06pazom rpanTonuTo-
ugen. C BepxHero naneo3on — Hayafla Me3030A rPynna MNaHKTOHHbIX opra-
HM3MOB nononHunace guHodnarennaramu, a ¢ KOHUA Me3030A — eBrNeHOBbIMK
BOAOPOCNAMM TaK)Ke C OpraHuyeckoii 060no4Koii. B Hauane naneo3oA NOABKUNCA
cua4aNa 300NNaHKTOH C MWUHEpanbHbIM (KpemHeBbIM W KapBohaTHbiM) ckene-
TOM — paavonApuu v hopammrHndepsl, @ B Me3030e — W ¢UTONNAHKTOH — CUAK-
Kodnarennatbl ¥ AMaTOMEN. :

Kak BMAMM, B XOfe BPEMEHM U Pa3BUTWA OPraHW4YecKoro Mupa Bo3pocno
pa3Hoo6pa3sue NNaHKTOHHbLIX OPraHW3MOB, CNYXUBLUNX OCHOBHbLIM UCTOYHUKOM
canponenesoro OB B ocankax.

Boobwie e BOMPOC OTHOCWTENbHO COCTaBa OCHOBHbIX GMONPOAYUEHTOB
B 3MOXW WHTEHCMBHOrO HaxonneHua canponenesoro OB euwe HeAOCTaToO4HO
u3ydeH. Mo Halwemy MHEHMIO, BO BCE 3MOXM CNaHUEHAKONNEeHWA OT paHHero
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apxeA A0 ronoueHa oco6an ponk B hopmupoBaHuu canponenesoro OB "yepHbix
cnaHues” npuvHagnexana cuHeseneHbIM BOAOPOCNAM W aKpuTapxam. Takoii xe
TOYKM 3PEHWA NPUAEPXKMBAIOTCA U BUAHbIE aMepuKaHcKue naneoHTonoru E. Tan-
nad u-AP. Né6nux (mn.). *

BewecTeeHHO-neTporpaduyecKnii  COCTaB NNaHKTOHOreHHOro  canponeneso-
ro OB or paHHero apxeA A0 ronoueHaxapakTepuayloTcA npeobnapaHuem Kon-
noansrMHKTa, a B NNacTax ropioynx CnaHues — KONnoansrHWTa M Tannomoans-
rvuuuta; c pucen B OB noABNAETCA 3aMeTHaA NPUMECH NCEBAOBUTPUHMTA BCNeA-
CTWe NOABNEHWA AOHHbLIX BOAOPOCNEN, a C AeBOHa, C NOABNEHHEM Ha3eMHON pac-
TUTENLHOCTU — BWUTPUHMTA. ECTh OCHOBaHMe NonaraTh, YTO ONpeAenAeMblid NPy
0o6bLIYHOM YBENUYEHWH MO MUKPOCKONOM OCHOBHOW MWKPOKOMIMOHEHT KON-
NOanbrMHUT He ABNAETCA NONHOCTLI0 KONMOWAANLHOW MacCoW PaznoXUBLLMXCA
BOAIOPOCNEN, @ COABPXUT TAaKXKe MHOTO (DOPMEHHbLIX 3NEMEHTOB — MenNbYyailumnx
akputapx. Bo BCAKOM cnyvae npyM M3y4yeHWU ronoueHoBbLIX Canponenesbix UNoB
YepHOro MOpPA Ha CKaHMPYIOLLEM MWKPOCKOMNE YCTaHOBMEHO, NOMWMO AWHO-
thnarennart, 3HayMTeNnbHOE KOMWYECTBO aKpwuTapx paamepom B 2—3 mkwm [De-
gens, Ross, 1974], kotopsie npu OBGLINHOM YBENWYEHWH NOA MUKPOCKOMNOM
He (hMKCUPYIOTCA.

MnankToHorenHoe canponenesoe OB cnaHUEHOCHbIX OTNOXEHWIA UCMbITLIBAET
3HauyMTenbHble NpPeBpalleHyA COCTaBa 8 Npouecce NATOreHesa Npu pocre Temne-
paTypbl M S3BneHWA B Heapax W NpeBpallaeTcA B KOHeyHoM utore B rpadwmr,
TEPAR NPY TEPMOAECTPYKUMKA B BUAE NOABWXKHBIX MMAKUX BUTYMOB, XUAKUX
yrneeoaopogoB u razoe He meHee 80% oT ucxoaHoi maccel. 3TO cnegyer UMeTb
B BUAY, 0cOGEHHO NpU M3yyeHUn mMeTamopcm3oBaHHLIX “yrnepoancTeix’’ cnaw-
ues. CospemeHHoe copepxenne B HUX Copr, paBHoe,Hanpumep, 5%, oaHavaer,
4YTO B Hayane Kararedesa 3Ta nopopaa copepxana Copr 25% u Gonee, npeacTasnAn
TUNWYHLIE canponenesble cnaHubl. Ha paHHem 3rtane nuToreHesa canponenesoe
OB Bcex anox cnaMueHaKonneHnA secema cxoaHo. O6ei1vHO oHO copepxuT (B %)
C—65-75, H—-7-10, N-0,2-2, S—09-24. B otvnvuMe oT rymycosoro AnA
canponenesoro OB munuyHo Gonee Boicokoe (B 1,5—2 pasa) coaepxanve Bogo-
pona. MonekynApHaA CTPYKTYpa XapaKTepu3yeTCA B CTPOEHWMM NONUMEPHbIX
monekyn OB npeobnapaHvem anudaTMMECKMX W aUMNUKNWYECKWX CTPYKTYP.
Ha cpeaHux craguax katareHesa B OB copepxutcAa ao 20—30% pacTBopuMbIX
6UTYMOMAHBLIX KOMNOHEHTOB, B TOM yucne YB. UcxoaHeim Guonorvyeckum ma-
Tepuanom anA obpasosaHuA 3toro OB Ha 40—70% cny»mnu XMpHbIE KMCNOTbI
(PUTONNAHKTOHa, 8 B MONOALIX OCafKax, KPOME TOro, U BOCK HaseMHbIX pac-
TEeHWNA.

Bue 3aBucumocTM OT Bo3apacTta ‘‘cnaHueHocHbix” oTnoxenuii OB xapakTepu-
3yetcA npucyTctBuem Bonbworo Konuyectea "‘GuonoruyeckuMx metok'’, yHac-
NEeAOBaHHBIX OT XMBOIO  BEiLECTBa —HOPMAaNbHbLIX U M30NPEeHOUAHLIX aNKaHOB,
ocobeHHo thuTaHa ¥ NpUCTaHa;, Nop(UDUHOB, T.e. NPOAYKTOB npeobpasoBaHWA
xnopotdunna. UmelTcA xapakTepHble ANA SOA0POCNeil CTepaHsl U TPUTepnaHsbl.
Mpu rmaponuse OB pasnuuxoro sospacta (ot 0 2o Kz) BeiABneHo Gonsuwoe
Konuyectso amuHokucnoT (17 us 20 uasecTHbIX B COBPeMEHHBIX OpraHMamax) .
Kakux-nubo HanpasneHHbiXx uameHenwid B coctase OB B 3aBWCHMOCTH OT BO3-
pacta oTnoXeHwii He HabGmopaercA. Takum o6pazom, canponenesoe OB 3anox
CravueHaKoNNeHnA ABNAEGTCA, BHE BCAKMX COMMHeHWN, NPoAyKToM doccunuaa-
UMM HCXOAHOTO. MBOIO BELUECTEA B OCHOBHOM (WMTOMNaHKTOHHBIX, 3HAYUTENb-
HO pexe 300NNaHKTOHHbIX OPraHM3mMos,

Ot apxeA A0 NO3AHEro NANEO30A HAKOMNEHUE PacCMaTpUBIEMBIX OCAAKOB
W3BECTHO' TONMBKO B Mopckux Gacceifiwax; or nosaHero kapBoHa w ocobeHHo
B ME3030€ W KallHO30e BCTPEYAIOTCA KaK MOPCKME, TaK M KOHTUHENTanbHble
(03epHbie) oBcTaHOBKM HaKOMNEHMA, 8 HAYMHAR C NO3AHEN 10PbI M A0 rénoLeHa
WX OTNOXMEeHWe NPoOMCXOAWUNO TaKXe WBR.OKeaHax B COBpPEMEHHOM U X NOHWUMaHWUK .
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Kakumu-nn6o yakumu paumansHbiMi  YCNOBUAMKM 0Opa3oBaHUA CUNLHO
oboraweHHsbie canponeneebiMm OB ocaaku He otnuyalotcA, Ocaagku chopmupoBsa-
NUCh CUHXPOHHO B CaMbl X Pa3NMYHbIX PailoHaX MMPa B KOHTUHEHTanbHbIX 03epax,
KPYNHbIX MENKOBOAHbIX 3MWKOHTUHEHTANbHbIX MOPAX, B MENKOBOAHLIX U AOC-
TaTouHO rNy60KOBOAHLIX BHYTPEHHUX MOPAX M, HAKOHel, Ha 06LIMPHBIX NPOCT-
paHcTBax wenbhoB U KOHTUHEHTaNbHbIX CKNOHOB B MWPOBOM OKeaHe, B pas-
NWYHBIX KNMMAETUYECKMX 30HAX, Ha pasnuuHeix rny6uHax ot 100—300 go 1500—
2000 m.

Ho npu Bcem 3tom Ha nepesi nnaH BbicTynaer obA3arensHoe ycnoBue:
ocapku, Gorateie canponenessiM OB, MOryT pa3suBaTbCA NULWbL NpU NocTynne-
HMM B BacceitH GMONOrMYECKHM aKTUMBHLIX 3NEMEHTOB B MOBBILWEHHbIX KONW-
yecTBax. Cpeav Hux hochop BeICTYNaeT Kak HeoGXOAMMBINA 3nemMeHT AnA obpa-
30BaHWA GENKOBbIX COBAMHEHWIA, BaHAAMH —. B (POTOXMMUYECKWUX W OKUCNUTENL-
HbIX peaKuMAX B XXUBbIX KNeTKax, a ypaH cBoen PaAMOaKTMBHOCTBHO OKa3biBaeT
WCKOYMTEeNbHOE BNMAHWE Ha MYyTareHHsle npoueccol. ”CCIIQRDBHHHR asTopoe no-
Ka3anw, YTo TaKoe cocToAHWe BacceiHa BO3HMIKAET B 30HaX rnyBuHHbIX pasnomos,
rnaesHbiMm obpasom B pudbtoebix [Hepyues, 1976; Beketos, 1981]. 3toHarnAaHo
AEMOHCTPUPYIOT CXEMbI PAacMpPOCTPaHeHUA PasHOBO3PAaCTHLIX OCAAKOB AOMaHUKO-
BOrO TWNa W PasBUTMA naneopudTos, a Take npupawenua nnatopm BCesep-
Hom nonywapuu [Bexeros, 1981] PaccmarpuBaemsie OCafAKW pacnonaraiTcA
no pugroBomy EBpo-AavaTckoMy KOMbUY NOYTM HENPepbLIBHOW. NONOCON.
HapawmBaHne Takux NONOCOBbIX Koney, ()parmMeHTbl KOTOPbIX COXPaHWNWCHL
BOKPYr HEKWX AAep — WMTOB ApeBHUX nnatcopm, — Hanpumep, Konsckoro
wmm Kanaackoro, npoucxoauno HanoaoGue npupocTa roAoBbix Konew Aepesa.
A dparmeHTel B Buae naneopudToB B CBOEM BYNKaHOreHHO-OCaA0MHOM Bbi-
NONHEHUW ¥ 0COBEHHO NepeK pbITUW COEPXKAT OrPOMHbIE MAcChl ‘CNaHUEHOCHbIX"
0CaAKOB, pacrnonarallMecA MHOrAa ataxamu. Takum obpasom, OT Afep OHM
BLICTPaMBalOTCA '‘COrnacHoO BO3pacTy” W NO ropu3oHTanu, U NO BepTUKanw.

WHoraa nonocsl passuTUA TaKUX OCAAKOB AOCTUraloT U B CaMOM Jene pasme-
POB MMraHTCKMX 3NUMKOHTUHEeHTanbHbIX BacceitHoB, Takux, Kak 3anagHo-Cubup-
CKWA, B KOTOpOM pasBuBanuch BaxeHoBckue (Ji3) aprunnuTel, coaepaiime
Copr NoCTOAHHO oKono 10%, a cogepxkaHue U B HuX Ha 1/5 nopAAKa Beilwe Knap-
koBoro [Xa6apoe u ap., 1980]. OaHaxo 3tor GacceiiH passuMBancA Haa LWUpo-
yaillleit 30HOW PacTAXEHWA, rAe CYMMapHbIA MO34HeNnaneo3oncKui pasaBur,
no aavHbim B.C. Cypkosa, E.E. Munavosckoro u H.B. WabnuHckoii, npessiwan
1000 km.

Bo Bcex cnyyaAx vHTeHcMBHO oboraweHHbie nnaHkToHoreHHsiM OB ocagku
HaKannuBanuck Ha HEKOTOPOM yAaneHuu oT BeperoBod nWHMKM BGacceiHOB W
HepeaKo 3amelanuce K Gepery docthopUTOHOCHBIMU MMUHMCTO-Kap6oOHaTHLIMMK,
meHee oboraweHHbiMM OB, OTNOXEHUAMU UNKM NPUBPEXHBIMA TepPUreHHbIMU
rnayKoHUWTOBbIMWU OCaAKaMM.

B kavectBe o6wHOCTM ycnoBuid hOpMUPOBaHMA TaKWMX OCaAKOB MHOrMe aB-
TOpbl Ha3blBAOT TaKXe CepoOBOAOPOAHOE 3apa)keHWe wnu 6GecKucnopoiHble
ycnoBuA cpeasl. Takue yCNoBWMA AEWCTBUTENLHO OGbINWM TUNWYHBI, HO AaneKko
He Bcerja: HepeaKo CepPOBOAOPOAHOE 3apaXKeHUe Pa3BUBANOCh TONLKO B CAMMX
0Cafikax U He MMEeNno MeCTa B MPUAOHHLIX BOAAX.

Ho ecnu cepoBOAOPOAHLIM 3apa)KeHWEM MOXXHO OGBLACHUTL OTCYTCTBME WNK
yrueteHue 6eHTOCHOM (hayHbl M (NOPbI, TO NOYTH NONHOE OTCYTCTBME NNAHKTOH-
HbIX OPraHM3MOB 3a MCKMIOYEHWEM OAHOrO-ABYX BWAOB MWUKPOCKOMMUYECKMX
thoTocuHTE3MpYIOWMX BOAOPOCNeN, nonyuMBliMx GypHoe “useteHue’’, o6bAcC-
HUTL Henb3A. COBpeLIeHHO OYeBUAHO, YTO TONCTLIA CNOW FYCTOM Macckl TaiKMX
BOAOPOCAEH NPU OTMWUPaHWM M MOCTENEHHOM OCEAaHWM Ha AHO PacxoayeT Bech
HanW4HbIA KUCNOPOA Ha cBOe okKucneHwe, obecneyMBan Kak pa3 Ty Geckucno-

POAHOCTb BCEW TONLM BOALI, KaKyw Mbi K Habniogaem B AEACTBUTENLHOCTM.
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Puc. 2. PacnpeneneHue OPraHMamMos B OTNOMEHHAX J0UEHA Ceseproro Kaekasa

MoaTeepXaeHWeM MOXET CNyXUTe TOT (hakT, yto B Kymckoe BpemA (P,) Ha
CesepHoim Kaskaze n 8 Kpbimy peskue W3mMeHeHWA NpeTepneny paavonAapuu
W NONHOCTBLI0 OTCYTCTBOBanNM Anatomen. Ha puc. 2 BUMAHO, YTO WUCYE3NU TaKxke
OCTPaKoAbl M MONMOCKKW W NOYTH NONHOCTBIO GeHTocHbie cthopamuHuctepsl.
Heckonsko cnoxHee senu ceba nnaHKTOHHbIE hopamuHUdepbl, HO U OHWU Haxo-
AVNUCE B UCKMIOYUTENLHO YIrHETEHHOM COCTOAHMM. 3aTo GypHoe pazsuTue nony-
YANW KOKKONUMTOOPUALI, KOTOPLIE BO MHOMMX CNoAX (HO He BO BCeX) MOXHO
CYMTaTh NOPOACOBPa3yIOWMMM U O KOTOPLIX W3BECTHO, YTO OHW ABMAKTCA
e TUBHLIMA HAKONWUTENAMK ypaHa, BepoATHo, Kak cuutan E.[lerewc [De-
gens et al., 1977] ewe npu »u3umn. N xota aona Kokkonutocdopua 8 OB nopo-
Abl BPAA nu moxet Geits Bonee 1%, ux GypHoe pasBuTME B BOMKCKUWIA Bek
MoBomkse M B ronoueHosoe BpemMA B YepHOMOPCKOI BnaavMHe NOATBepXAaeT
thakT pacusera B noAobHble 3NOXWM OTAENbHLIX BMAOB (HOTOCHHTE3IUPYIOLUMX
OpraHu3mMoB. F

Ovens cxoaHo noBegeHue opraHuamoB B 3anagvo-Cubupckom 6GacceitHe w
Mosomxbe Ha pyGexe opa—men. 3Ta 3aKOHOMEpPHOCTL HabnogaeTcA B ocagKax
Ha rPOMAafHeIX MPOCTPAHCTBAX, Pa3fleNeHHbIX ThICAYaMM KMNOMeTpoB: B Gaxe-
HOBCKUX M noBomKcKuX (J3), KymMcKkux u rpuHpusepckux (P, ), AomaHuKoBbIX
u Yarranynrckux (D3;) u mHorux apyrux otnoxexuAax. Kak B npucyTcTeum
CepoBOAOPOAHOrO 33pPaXKeHWA, TaK W B OTCYTCTBME ero 3TM ocagku obbluHO
XapaKTepu3yIoTCA NOMHLIM UMK NOYTU NONHLIM OTCYTCTBMEM GeHTOCHON thayHb!
v hnopsl MKW 3HayuTensHbIM obegHeHMemM WX BUAOBOrO COCTaBa, pe3koi obep-
HEHHOCTLI0 BMAOBOro coctaBa ¢wro- M 3oonnaHkToHa. MoavepkHem, 4TO He
WCKNIOYaOTCA HU "‘OcBeXaiowme’” MPUAOHHLIE U MOBEPXHOCTHLIE TEYEHMA, HU
ansennuHr, BnarofapA KOTOpbiM cHabXeHne NNaHKTOHA NUTanbHbIMK BELWecTBa-
M ynyywaetcA. Ho BeckncnopogHoCTs cpeusi OnpeaenAnacs B8 OCHOBHOM
NpOUEcCcOM, KOTOPbLIA B Tonle BOAblI passueancA ceepxy BHu3 [Bekeros,
1981]. 3HauuTensHbleé M3MEHEHWA npeTepnesana Ha3eMHaA PacTUTENLHOCTb.
Tak, BGaweHosckan ceuta (J;) paxe B npubpexxHoit 30HE XapaKTepu3yeTcA
peakum obeaHeHnemM BMAOBOrO COCTaBa MbiMblbl M CMOP, 8 KYMCKaA CBWTa
(P;) — cmenoit mHorux ux komnnexkcos (puc. 2). OpHoBpemeHHOe pe3koe
obeaHeHve WNM WCYEIHOBEHME CambiX PasHbIX rpynn BoAHOW hayHbl U hnopsl,
a TaKXe Ha3eMHOW PacTUTENLHOCTHM CBMAETENLCTBYIOT O TOM, YTO 3TU M3MEHEHUA
He mornu obycnosBnuBaTbCA AeWCTBMEM Kakux-nbo yakux daumanbHbiX npu-
HMH.
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CneundmuHbl CNaHUEHOCHbIE OCAAKWM He TOMbKO B GMONOrMYecKoM, HO M B
reoXMMHUYECKOM MnaHe: OHW NMoyTW Bcerfa oboraiieHsl UEnbiM pPRAOM XUMM-
YeCKWUX 3NEMEHTOB, CBA3aHHbLIX C oOpraHuveckum Bewecteom (P, S, Mo, V,
Cu, Zn, Ni, Cr, U, Co, Re, Ag, Au u TR). KoHeyHO, He BO Bcex Takux oOTno-
XeHuAax tukcupyetcA Beck HaGop 3TUX 3NEMEHTOB; B Pa3fW4HbIX OTNOXMEHUAX
NPOABNAGTCA CBOA, HO, NO-BUAMMOMY, HE 3aBMCALLAA OT BO3PacTa OTNOXEHWUIA
cneuudmka, oaHako oborawerHHocTs ux Mo, V, Cu, Zn, Un TR noytu noscemecTHa.
Hepeako ¢ oboraweHHbiMKU NnaHKTOHOreHHbim OB “"4epHbiMM cnaHuamm’’ cBa-
3aHbl HE TOMbKO MOBLIWEHHbIE KOHUEHTPaUWK PAAA 3NEMEHTOB, HO U KPYnHbIe
NPOMBILUMNEHHLIE 3aneXu nonuMmeTannoe crpatudopmHoro Tuna. Puc. 3 noka-
3bIBaeT MPAMYI0 CBA3b MEXAY KOHUeHTpauweit canponenesoro OB u ypaHa.
370 noATBEpXAaET AABHO BbiCKasbiBaswylocA B.M. BepHaackum [1934] meicne
O TOM, YTO BO MHOrMX CNy4YaAx TaKue MeTannkbl, Kak BaHaauii U ypad, "'Gbinu
CKOHUEHTPUPOBaHb! XKMBbLIM BELLECTBOM NPH XNU3HW UNK Nocne cmepTu’’.

[AnA pasHOBO3PaCTHbIX 3N0X WMHTEHCMBHOro Haxkonnewua OB xapakTepHo
TaK»Ke NPOABNEHWE CUNBHO PasBWUTbIX MOABOAHO-ONON3HEBLIX ABNEHWH, obyc-
NOBNEHHLIX CEefCMUYECKO aKTMBHOCTLIO AHa. B nnactax canponenesbix ‘cnan-
ueB'’, 3aneralwWwmx NoAYac COBEPLUEHHO FOPW30HTanbHO, HabnAATCA WHTEH-
CMBHaR MenKaa .CKNnaa4YatocTs, GpeKyMpouddHHOCTL NOpoa, BHeapeHue nepesep-
HYTBIX rneibu3 noacTunawwmx oTnoxeHuid. BeTpeyarotcA B HUX chicid  Tydos
¥ BEHTOHMTOBbLIX rMUH. B KOHTUHEHTaNbHbLIX 03€PaX TEKTOHUYECKOIro NPOUCXOX-
AEHWA, OrpaHMUYeHHbIX Pa3nomMamK, CNaHUEHOCHLIE OTNOXEHWA B PAAE Cny4aes
(Hanpumep, B dopmaumm pun-PuBep), NOMMMO BLICOKOW KOHUEHTPaUUu
nnaHkToHorewHoro OB, o6orawexnHoctn chocthopom M ypaHom, xapakTepu-
3YHOTCA HAKONNEHWEM OrpOMHbIX Macc COAOBbIX MWUHEpanoB, raniuTa v AaycoHW-
Ta. Bee 3T0 ¢ HECOMHEHHOCTBIO CBMAETENLCTBYET O TOM, YTO NMPOABNEHME 3NOX
WHTEHCMBHOTO HAaKONNEHWA nnaHkToHoreHHoro OB oOT apxeA A0 ronoueHa B
3HaYMTENbHOW Mepe KOHTPONMPOBANOChH He TONbKO 3K30reHHbIMW, HO WU 3HAO-
TeHHbIMH cbax_mpamu. CIIBJIYET OTMETUTE NPW 3TOM, 4TO BblAeneHue HamMKn 3a-
KOHOMEPHO M PUTMUYHO NPOABNRIOLLMX 3N0X “‘CnaHueHaKonneHuA'’ , ABNAIOLLMXCA
OAHOBPEMEHHO W 3noxamv octhopoHaKONNEHWA W HaKONMNEHWA UEeNnoro pAaa
METanfoe, AOBONLHO XOPOLLO COOTBETCTBYET BbiAeneHHbIM E.E. MunaHosBckum
[1978] anoxam ycunenma pudiToreHesa v pPacTAXEHWA 3eMHOI KOpbl, CKOpee
BCEro, WX 3aKnouMTensHbiM 3tanam (cm. puc. 1). AxkTuBM3auMA pudTOBBIX
CMCTEM B 3TW 3MOXK MOMNM CONPOBOXAATLCA NOCTYNNeHuem emecte ¢ acddyans-
HbLIMW NopoAaMK, TEPpMWHaNbHbIMKW pacTBOpamW W rasamMmi pRaa XMMHMYECKUx
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Puc. 3. 3aKOHOMEPHOCTH HAKONNEHWA YPAHA BOAHLIMM OPraHU3IMamK B 38BMCHMOCTH OT
ero xKoHueHTpauwu B8 sope. Cocrasnen no mavepmanam H.I. Barypwwa, W.E. Boporhuu-
woit, B.H. MNycoxosoi, B.B. Kosansckoro, C.B. Nerywosoi, Takacu, V.E. Swanson

71— 6axtepum; 2 — hUTONNABHKTOH; 3 — AMATOMOBLIE BOAOPOCNK; 4 — AOHHeIe BOAO-
pocnu; 5 — 300NNBHKTOH; 6 — PaKOBMHBLI MONMIOCKOB; 7 — KOCTM pbi6; 8 — oTneYarku
pei16

3NeMEeHTOB, C OAHOW CTOPOHbI, CTUMYNUPYIOWNX BGMONPOAYKTUBHOCTL OTAENb-
Hoix Buaoe dwuronnankToHa (docdop, asor, yrnexkucnora), a ¢ Apyroin —
Bbi3bIBAOWMX peskue casurn B Guocthepe M Hapylasluve B Heid paBHOBecWe
(ypan, Meab, MbIWbLAK, KPeMHWiA M T.n.) ¢ noaasneduem pAaa rpynn Gonee
BbICOKOOPraHW30BaHHbIX TeTepoTPOMHLIX OPraHU3MoB. JNOXM MHTEHCMBHOrO
HakonnewuA nnadkToHorexwHoro OB oTpaxaioT He ocobo GnaronpuATHbIE yCno-
BUA ANA pacuseta MTONNAHKTOHA, a, HaNPOTUB, KPaiiHe MecTKue 3KCcTpemans-
HblE YCNOBMA CYLLECTBOBAHWA, KOr4a BbKMBANW, HO BMECTe C Tem AOCTUranu
OrpoMHOI GHONPOAYKTUBHOCTH NWLLIL HEMHOTWe, HanGonee PeaucTeHTHbIE BUAbI.
Takoe ABNEHWE — 3HAYWTENbLHOE BO3pacTaHue GMONPOAYKTUBHOCTH HEKOTOPbLIX
BuAoB GaKTepwit U OAHOKNETOYHLIX BOAOPOCNEN B IKCTPEManbHLIX YCNOBUAX
CYWECTBOBaHWUA, HANPUMED, NPWU 3HAYMTENLHOM 38pa)KeHWW Cpefkl ypaHom, —
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NOATBEPXAEHO CrneunansHo NPoOBeAeHHbIMW 3KcnepumexTamu [[fletyHosa, Ko-
Banbckuin, 1978].

O6bIYHO CYATAeTCA, YTO HaKONNEeHWe PacTBOPEHHOro ypaHa B oBoraweHHbIx
nnaHKToHoreHHsiM OB cnaHuax NpoMCXOAWNO 3a CYET BOCCTAHOBNEHUA XOPOLO
pacteopumoro U *6 u ocaxaenma U4 B cepoBosopoaHoitl cpese Unu BCneacT-
Bue ero copbumm Ha npoaykTtax pasnoxeHuAa OB npu noctoAHHON B Teuenue
reonoruyecKoro BpemMeHW M 6nNu3KOoA K HOPManbHOW KOHUEHTPauuu ypaHa B
sope Bacceitros (3 - 1077%). TepmoanHamuuyeckue pacyeTbl M M3ayuenue dopm
PAacTBOPEHHOr0 ypaHa B BOAax YepHoro MOpA, 3apakeHHbIX CEpOBOAOPOAOM,
noKasanu, 4YTo 3TOT MeXaHu3M OCaX/AeHUA ypaHa HepeaneH [Barypuwx, 1975].
Copbuma ypaHa Ha npogykTtax pasnoxenua OB, KoHeYHO, BO3MOXHA M noa-
TBEPXaJETCA 3IKCNEPUMEHTaMK, HO NMPOBEAEHHbLIMA ANA YCNOBWIA, KOrAa KOH-
ueHTpauua U B BOAe npeBbiluana HOPManbHYK B AECATKW W COTHWU ThICAY pas.
B cnyvanAx >xe HOPManbHOW HU3KOW KOHUEHTPaUWK ypaHa B BOAE 3TOT Npouecc,
6e3ycnoBHo, HeaththeKTUBEH U HE MOXXET OB BLACHUTL Bro HaKomnneHue B "‘YepHbIX
cnaduyax’’ B 3HaYMTENbHO NOBbILWEHHBIX KOHUeHTpauuax ot n - 10 3 pon-107%%
v Gonee.

O6b14HO NPUHMMAKOLLEECA NONOXKEHWE O NOCTOAHCTBE KOHUEHTPAUWW ypaHa B
sopax naneo6acceHOB HWYEeM He AOKa3aHo. VIMeeTcA W NPOTUMBONONOXKHaA
Touka3peHna, M.H. AnbTraysen, Hanpumep, 8 1956 r. npeanono»un BO3MOXHOCTb
NOBLIWEHWA KOHUEHTPaUMK ypaHa u ApPYyrux MeTannos B soaax GacceiHos B
HUXKHENaneo3oNCKMUe 3Moxu. AHaNorMYHan ToMKa 3peHUA BbICKa3biBanack PAAOM
asTopos [Hepyues, 1974, 1976] (B.C. Kponn, 1954 r.; Kocuu, 1957 r.; 1. Nay-
Tepbax, 1975 r.). Y6eauBluMCh B HeyAOBNETBOPUTENEHOCTU BOCCTaHOBUTENLHO-
ro XMMHUYecKoro w CODGLlMOHHOI’D MexXaHn3ma HakKonneHuwA ypaHa, Mbl pac-
CMOTpen BO3MOXHOCTbL NPUXM3IHEHHOro BuoreHHoro HaKOMNNeHWA C y4eTom
MHOFOYMCAEHHLIX AaHHBIX O HAKONNEHWW ero OPraHUu3Mamv B NPUPOAHBLIX W
3IKCNEPUMEHTanbHbIX YCNOBUAX.

Puc. 3, cocTaBneHHbIi Ha OCHOBaHWM OTPbIBOYHbIX W, K COXKaneHwio, HepasHo-
UEHHbIX AaHHbIX, UNNIOCTPUPYET 3aKOHOMEPHOCTM HAaKOMNNEHWA PacTBOPEHHOro
ypaHa pa3nuyHbIMK BUAAMW OPraHW3MOB B 3aBMCMMOCTW OT €ro KOHLEeHTpauuu
B8 BOAHOW cpese. Mexay KoHueHTpauweit ypaHa B BOAE W HaKOMNNEHUEM ero B
OpraHu3max nNpOABNAETCA NPAMaA NWHeNHaA 3aBUCMMOCTb. Bo3pacTaHue KoH-
UeHTpauMu ypaHa B BOAe Ha TPW NopAAKa 0byCcnoBNUBEET TaKoe e BO3pacTaHue
KOHUEHTpaumMM ypaHa B opraHuamax. COOTBETCTBEHHO Ha TpU NOPAAKa BO3pa
craet m U/C, ., KOTOPOE ABNAETCA OCHOBHOW XapakTepUCTMKOW cTeneHn obora-
weHHocth OB ypaHoM B cOBpeMeHHbIX W APEBHWX WCKOMNAaembiX OCaAKax.
YcTaHOBNEHHaA 3aBWCWMOCTb NOMHOCTLI0 OTBEYaeT WM3BECTHOMY MONOXEHW
paguobuonorum, cornacHo KOTOPOMY BenuuuHa Ko3aduumeHTa HaKoNneHuA
(KH) paauowsoTonoe onpeaenAeTcA BMAOBOW MPUHAANEXHOCTBIO OpPraHW3IMOB
M OCTaeTcA NOCTOAHHOW B WHWPOKOM AManasoHe WM3MEeHEeHWA KOHUEeHTpauuw
paamoHyknengos B Boae [Monukapnos, 1964] . BnaropgapA 3ToMy HaKonnexve
ypaHa NpoMCXOAWT B OPraHM3mMax NponopuMoHansHO POCTY ero KOHUEHTpauuu 8
soge. [py 0aHOW KOHUEHTPauWW ypaHa B BoAe Hanbonee ak TMBHO €ro HaKannu-
BalOT BGakTepuu, (PUTONNAHKTOH U AOHHLIE Bofopocnu (cpeaHnin KH — 300-500,
makcumaneHbeid — 2000—10 000) ; Ha Gonee HU3KOM YPOBHE HaxXOAATCA PaKO-
BWHbI Monnwckoe (makcumanbHbin KH — 30—-40), Ha ewe Gonee HU3KOM —
pbibbl (cpeaHuin KH — 10—20). 3Tk COOTHOLWEHMA B NONHOW Mepe OTBEYalT
APYroMy W3BECTHOMY NOMNOXKEHWI0 Pagnobuonorun O NOCTeNeHHOM CHUXKEHWUW
KOHUEHTPauun ypaHa B opraHuamax Ha npoTAXeHuu numeaoﬁ uenu.

WTak, uem Bbile KOHUEHTpauuA ypaHa B Boae, Tem Bonee obBorawaercA um
OB, HakannusalouieecA B opranmamax; yem Boiwe U/Cypp 1 yem cooTeeTcTBeH-
HO Bonslwe KOHUEHTPAUWA OTNOXWUBLUErocA NNaHKTOHOreHHoro OB B ocaake,
TEM Bbille KOHLEHTPaUWA M camoro ypava B ocaake. MpocTele pacyeTsl NoKasbl-
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BalOT, YTO MPWU HU3KOW KOHUEHTpauuu ero B Boge (3 - 1077%), ceoicTeeHHOM
coBpeMeHHOiW 3noxe W npeobBnagalouleil 4acTW reonoru4yecKoro npPoLWNoro,
tdoccunmzauma nnaHktToHoredHoro OB e konuuectBe ao 0,5—1% onpeaenner
HaKonneHue B NOPOAAxX KNapKOBOW KOHUEHTPauuwm ypaHa — okono 2—4 - 107%%.

Bo3pacTtaHve KOHUEHTPauuW ypaHa B Boge naneo6accelHOB B 3IN0OXW MHTEHCUB-
HOr0 HaKONMEHWA NNaHKTOHAa, KaK Mbl nonaraem, B AECATKW U COTHM pas npu
HakonnexHuu nnaHkToHoredHoro OB B ocaake ot 10 go 20% moxer obycnoeuTs
KOHUBHTPaUMK ypaHa B OCaaKe OT n - 1072 po n-1072 %, YTO NPaKTUYECKK W
HabnoaaeTcA B 4epPHbIX YPAHOHOCHLIX cnaHuax. Xopowwuwm npumMepom 3Toro
NPeANONOXEHUA B COBPEMEHHbIX yCnoBuAaX ABNAeTCA 0. Mccbik-Kynb. KoHueHT-
paumMA ypaHa B ero Boje Ha NOPAAOK Bbliwe, Yem B okeaHe. COOTBETCTBEHHO Ha
NOPAAOK BO3PacTaeT W ero KoHueHTpauwAa 8 OB nnaHKTOHA M XapoBbIX BOAOPO-
cneii; B uTore npu copepxannn Cupp 10—-15% KOHUEHTPauuA ypaHa B8 ocagke
3aMEeTHO YBENWYMBABTCA, KaK BO MHOTMX WMCKONaeMbiX ''YepHbIX cnaHuax”.
B0O3MOXHOCTb NPUMXUIHEHHOrO HAKOMNNEHWA ypaHa J0oKa3aHa IKCNepuMEeHTanbHo
paboTtamu ANOHCKMX yyeHbix Takacu, Takao, Akupbl u. ap. OueenaHo, B Bnvkan-
wem Byayuiem BO3MOXHO Ero NpoMbILLNEHHOE W3BNeYeHne U3 MOPCKOW BOAbI C
NOMOLLBI (hOTOCUHTE3NPYIOWMX NNaHKTOHHbIX BOAOPOCNEN.

3HauyuTensHOe 3apakeHue cpeabl 06MTaHWA ypaHoM, NPOAYKTaMM ero AeneHun
W APYTUMU TAXENbIMU MeTannamu — MyTareHamu — Bbi3biBano B Buoctepe
Cepbe3Hble M3MBHEHWA: NPOMCX0Auna nepecTpoiKka B CTPyKType coobuecTts
OpraHu3mMoB, MameHeHue ux Buomaccel — IKCTpemManbHOEe BO3pacTaHue Guomac-
Cbl 1 BMONPOAYKUMM HEKOTOPLIX BMAOB (DUTO- U pexe 300NNaHKTOHAa U YMEeHb:
weHue Buomaccel MHoruMx rpynn 6Gonee BbICOKOOPraHM30BaHHbIX MUBOTHbIX;
BPEMEHHOe MCHYe3HOBEHUE WNK flake BbiMUpaHwe Hanbonee pagvovyBCTBWTENb-
HbIX KOMMNOHEHTOB BMOLEHO30B M NEepPexol K AOMUHUPYHOLWEMY NONOXEHUIO B
HUX HEMHOTMX PpaguopesucTeHTHbiX BuaoB. O6wwiA pe3ynsTaT BO3AEACTBUA
cocToAn B 06eAHEHMWM >KUBLIX NPUPOAHLIX KOMMNNEKCOB, Y10 HaXOOUTCA B
NONHOM COOTBETCTBUM C M3BECTHLIMK NONOXeHWAMU paauobuonoruv m paguo-
akonorun [Monukapnoe, 1964] .

B COOTBETCTBUM C OCHOBHbIM 3aKOHOM PaAMOreHeTUKW O NUHEeWHOW 3aBUCH-
MOCTM 4aCTOThl MyTauuii oT A03bl o6nyvennAa [[y6unun, 1963] B 3noxm uHTeH-
CMBHOr0 HakoNneHWAa nnaHkToHoredHHoro OB v 0capoyHOro ypaHa 3HauYvTeNnbHo
BO3pacTana W3MeHYMBOCTb OPraHM3MOB, Peanu3oBaBlLUEACA Kaxk B NOABNEHUW
60NbLWOro KONWYeCcTBa HOBbIX BUAOB, TaK U B BbIMAPaHUW paHee CyLLIecTBOBaB-
wux. MeHHO MO3TOMYy TrpaHulibl MHOTWX KPYNHbLIX CTPaTurpadmyeckux noa-
paszaeneHuin (cuctem v OTAENOB), 3IMNUPUYECKW YCTaHaBNWBAEMbIX NaneoHTo-
noramu COrnacHo u3mMeHeHWAM dayHbl U (nopsl, KaK 0Ka3anocb, BO MHOMMX
cnydaAx MPOBOAATCA MMM HENOCPEACTBEHHO MO XPOHONOIMYECKUM YDOBHAM
HaKOMNNEHUA PAAMOAKTUBHLIX YPaHOHOCHbLIX OC3aAKOB Wnu BecbMma Bnuiko
OT HUX.

Mgl cuMTaem, YTO 3MOXM UHTEHCUBHOMO HaKOMNeHWA GoraTbiX NNaHK TOHOTeH-
HeiM OB "CnaHueHOCHBIX' OTNOXEHWI A, HEOAHOKPATHO NPOABNABLUMECA OT
apxeA A0 ronoueHa, — OTBeTHaA peakuuA Buocdepsl Ha nepuoanyecKoe 3apa-
weHve cpeasl docopom, YypaHOM U PAAOM APYrux TAXensix metannoe [He
pyuee, 1974, 1976, 1979] . 311 3N0OXM COOTBETCTBYIOT B OCHOBHOM 3aKMIOYUTENb-
HbiM (hazam PacTAXKEHUA 3eMHOW KOPbl U BPEMEHW CNeAYyWnX 33 HUMKU npoLec-
COB KOHTPaKuuK, CONPOBOXAAWMXCA YCUNEHWEM CEWCMWYHOCTH, U3NUBOM
Ha aHo GacceidHa BOA, HACLIWEHHLIX MWUKPO3NEMEHTAMU, B TOM YUCNe ypaHOMm
[Bekeros, 1981].

Bmecte ¢ Tem B XOAe reonoru4eckoro BpemMeHn BUAHbI U OMpeaeneHHble
4epTbl HanpaeneHHoOW 3BONMKOUMWM B HakONNeHun 0BOraweHHbIX NNaHKTOHOreH-
HeiM OB “cnaHueHocHbIX' OTNOXeHui, 06ycnoBneHHsIe Npexae BCEro pasgu-
TMEM OPraHW4YecKoro Mwpa, YCnoXXHeHuem 6WOoLeHO30B, NOABNEHWEM HOBbIX
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rpynn rnaBHbixX NPOAYWEHTOB NMNaHKTOHOMNEHHOro OPraHW4YeCcKoro BeuwecTBa,
NOABNEHWEM Ha3eMHOW pacTuTenbHocT, obwei Heobpatumon HanpasneH-
HOCTLIO B Pa3BUTHM OCaA0NHOrO NPOLECCa U pacluvMpenvem aunansHoro cnexkTpa

06CcTaHOBOK CNaHUeHaKoNNeHuA.
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NNAAHKTOHOMEHHLIE OTNOXEHWA ®AHEPO30A
KAK NOKA3ATE/Ib YCTOWYUBOCTU COOEPKAHUA

B MOPCKOW BOAE PEAKMX U PAOUOAKTUBHBLIX 3NIEMEHTOB

JAnA PeKOHCTPYKUMM (DM3MKO-XWMWYECKUX NapamMeTpoB CeavMeHTauun
B naneoBacceiiHax Hambonee BaXKHbl aBTOXTOHHbIE XeMOTeHHbie U BuoreHHbie
0TNOXeHuA, o6pa3oBaslWMEcA NPU MWHUMAaNbLHOM BNWAHAW NPUHOCa Teppu-
reHHOro Mmarepuana C OKpy»aBlwen 6GacceilHbl cyww. Cpean aBTOXTOHHbIX
dopmaunii CywecTBEeHHOE 3HaYeHWe ANA peleHUMA 3Tol npobnemMsl WMeKT
AOMAHUKWUTBI — CMNBHO BUTYMMHO3HbIE TONWM, NPYBNEKalwme B nocnenHee
gpemMA Gonblioe BHWMaHWe reonoroB camoro pasnuyHoro npodwmnA. Bcnen
3a H.B. Baccoesuuem [1973] MbloTHOCMM K AOMaHMKUTAM BUTYMMHO3HBIE
KapBoHaTHO-FMUHUCTO-KPEMHUCTLIE NOPOALI MOPCKOro reHeswca, COfepKalme
canponenesoe opraHnyeckoe sewecteo (OB) B npepenax 5—15%, yTo He ucknio-
YaeT B OTAENbHbIX Nnactax v naukax u Gonee BbicOKOro u Gonee HU3KOro ero
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conepanuA. Mo3ToMy B TUNUYHbLIX AOMAHWUKWUTAX HEPeAKO MNPUCYTCTBYIOT
npocnov u nnactel Bonee BbICOKOBUTYMUHO3HBIX FOPIOYM X CNaHLEB.

Nomanukossie o0b6pa3oBaHMA BecbMa WWPOKO NpeAcTaBneHsl B paspese
putern—seHaa u ocobeHHo thaHepo3oA. HawBGonee u3asecTHbl thaHepo3oncKue
AOMaHWKOBbIE TOMLWM, HaKonuBLWecA B Kemb6pun (Keacuossie cnaHubl lWee-
umM, KyoHamckan ceuta Cubupckoi nnatcopmel U ee aHanorv), B OpAOBMKe
(aMKTMOHEeMOBbIE M KyKepcKue ropoowe cnadubl Mpubantuku), B cunype
(rpantonutoBeie cnaHubl MpuBanTuku v CkaHauHaBuM) , B NO3AHEM [QeBOHe—
paHHem kapboHe (nomaHMKoBble OTnoMeHuA Pycckoit nnatdombl, CRaHubl
Yarranyra, Oraito v ux aHanorv Ha Cesepo-AmepukaHckon nnatdopme), B8
nepmn (MepeHocHsle cnaHubl Beppa u "“BoHwoume cnaHubi’” craccdypra uex-
wrteiHa Monscko-MepmaHckoro wmeranporv6a, GUTYMUHO3HbIE cnaHubl op-
maumn Pocthopur 8 CLWA v cnadusl dopmaumu Wpatw 8 Bpasunuu) , 8 no3pHei
tope (ropiowe cnaHubl Mpueonxckoro paitoHa, 6a)keHoBCKaA cBuTa 3anafHom
Cubupu), B 3oueHe (roptowie cnaHubl TypaHCKOW NAUTLI, KYMCKaA cBUTa
MpeakaskasbA) , B onuroueHe (meHunuToBbie cnaHubl MpeakapnateA), B Heo-
reHe (6UTymuHO3HbIe cnaHubl MoHTepen u wux aHanoru B CIUA, mankonckan
ceuTa MpeakaBkasbA) . VI3BecTHLI AOMaHWKOBLIE TOMWM U Ha APYIMX CTPaTUrpa-
hUYeCKMX YPOBHAX, HO TaM OHW OObIYHO WrpaloT MeHblYy ponbk. [nA atux
OTNOXEHUH XapaK TepHbl FPOMaHbIe NNOLWaaW pacnpocTpaHeHnA (o 2 MnH. Km?
u Bonee) npu Becbma HeBONbLLWOW MolHOCTH, 0BbLIYHO He npesbiwatowen 80—
100 M. MuHepanbHaA 4acTb BCErfa MpeAcTaBneHa rMMHUCTBIMU MUHepanamu
(rnagHbiM 06paszom, rMAPOCNIOAOA U CMELLAHHO-CNOWHBIMWU MOHTMOPUNNOHUT-
MMAPOCAKAUCTLIMU 06pPa3oBaHUAMKA, peXe KaonMHATOM, XNOpPUTOM), Kpem-
HUCTBIMKU nopoaamu (B ocHOBHOM BuoreHHsiMu) W kapBoHatamu ¢ npeobnapa-
HWEM OpraHoreHHbiX. B KauecTBe npuMeceit NPUCYTCTBYKT NUPUT, NecyaHo-
aneBpuTOBaA TeppureHHaA dpakuvA, 4acto- ochopuTel. KonuuecteeHHbie
COOTHOWEHWA OCHOBHbLIX MWHEPANbHbIX KOMNOHEHTOB CWUNbHO konebnwoTtcA
paxke 8 npegenax OfHOW TONWM, YTO NPUBOAMUT K BblAEneHWI0 MHoxecTea (no
10—15) ™vnos pa3pe3os.

BecbMa XapakTepHa ANA AOMaHWKOBLIX 06pazoBaHMii TOHKAA MUKpPOCHOUC-
TOCTb, CBMAETENLCTBYIOWAA 0 BONLLWIOM BNMAHWKA Ha COCTaB OCafKOB CE30HHbIX
unu Bonee KPYnHbIX UWWKNOB U3MEHEHUA YCNoBWiA ceammenToreHesa. OB ABnAeT-
CA B AOMaHuKWTax ob6A3aTenbHbiM KomnoHeHTom. CopepXkaHue ero CMnbHO
KonebneTcA, AocTUranA B oTaeneHbix nnactax oo 40—-50%. Tun ero no4YT Ucknio-
YWATeNbLHO canponeneebiit, NnaHK ToHoreHHbIW. OHo cnaraeTcA, no aaHHeim C.IM. He-
pyuesa [1974] v Apyrux aBTOpOB, MUKPOKOMMOHEHTAMW FPYNMbl anbrMHWTa,
B 4aCTHOCTM KONNOanbrMHWTa, B KOTOPOM npeobnanatT npoAyKThl PasnoxeHua
tmtonnaikToHa. B OB npucyTtcreyloT HemHorouwncneHHble (0—25%) octatkwm
[OHHOW Nopbl, @ TaK»e NNaHKTOHHbIE CUHEe3eNeHbie W XKeNTo3eneHbie BOAO-
pocnu. OB pa3znuyHbIiX AOMAHWKWTOB WMEET O4YeHb CXOAHbIA COCTaB, HECMOTPA
Ha 3HauYuTenbHble Pa3nuuMA B Bo3pacTe nopoA, 4to otmevann C.I. Hepyues
[1974, 1976] n apyrue uccnegosatenu. OHO NPONUTLIBAET MUHEPANbHYIO Maccy
nopoA, KOHUEHTPUPYACL B MuKponpocnovkax. WmewTcA ceepeHuA, 4to B
otaensHeix cnyyaAx OB cnaraeT noyYTy u4icTbie NAAcTbl M NUH3bI MOLWHOCTBIO
ao 1 m [Hectepos, 1979].

Mpu BGonbwoi BnM30CTM cCOCTaBa AOMAHMKWMTOB OHW BCE e Pa3NUualoTCA
no COCTagy B 3aBUCMMOCTM OT KnuMaTuyecku X ycnoeui BGacceitHa ux Hakonne-
HUA. B AOMaHMKMTAaxX 30HBLI APUAHOrO NUTOreHesa WWPOKO MNPeacTaBneHs!
Kap6GoHaTbl, Hepeako AoOMMHUpyowme. B aomanukuTax, obGpasoBaBlMXCA B
rYMWAHBIX YCNOBUMAX, KapboHaTbl noAaBneHbl, nNpeobnafaldT rAUMHUCTbIE W
KPEMHUCTBIE NOPOALI. JTU PasNUuYMA NPOABNEHbl ewe BGonee BLIPasnTEnLHO B
coceacTeylowmx topmaumax. MNpu apuaHom nuToreHese oHuW ob6bivHO npea-
cTaBneHsl KoMmnnekcom npeapudoBbix, putosbix u 3apucdoBeix KapBoHat-
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Hbix obpa3sosaHuii, ewe panee B CTOpoHy 6Gepera cMeHAeMBbIX 3BanopUTamMu
ConepoAHbIX naryH. WmeHHo Takan KapTuHa HaﬁHIOAEETCﬁ ANA KyOHamCKoro
ropusoHTa Cubupckon nnathopmel u uexwrenHa Esponei. Mpu rymuaHom
nuToreHe3se AOMAHWKWTBLI No Mepe NpubnuxeHnA K BGepery cCMeHAIOTCA necya-
HO-FMUHACTBIMKA 06Pa3oBaHMAMKM MOPCKOTO MENKOBOALA W 3BaHAENLT, MAAXe-
BbIMW OCaAKaMWU. ITO XapakTepHO ANA 6a)keHOBCKOW CBWTLI 3anaaHon Cubupw,
cnaHuee Yatranyra Cesepo-AMepuKaHCKOW NNatdopMbl M 30UEHOBLIX CNaHUeB
Typauxckoit nnuTel [Cypapw, 1981a, 6.

LomaHnkuTel cofepxat obunbHble opraHuyeckue octatku. HaumBonee wupo-
KO npeacTasned MTo- U 300NNaHKTOH, ocobeHHo BoAOpOoCNK. XapakTepHo, YTo
MHOTOYUCNEHHBIE OCTaTKW MUKPOOPraHuamMoB, oBHapyeHHsle O.I. [ypapu
8 wnupax BUTYMUHO3HBIX NOPOA CUHCKOW CBUTLI HUXHero KembpuA u Bnocnea-
cTBuM onucaHHbie E.A. Peiitnunrep kak Obruchewella delicata Reitl., no mHexuio
M.C. AxwuHa v B.A. NywnuHoir [1981], yameutensHo Mopchonormueciu
CXOAHbI C COBPEMEHHbIMKU CUHE3eneHbIMK  BoAopocnAmu poaa Spirufina Turp.
MnaHKTOHHbIE BOAOPOCHM, OCOBEHHO CUHE3eneHble W KenTo3eneHble, WUrparT
rpomMagHyo ponb B8 obpazoBaHuvM pomaHukutos. B.M. Macnoe [1963, c. 194]
NALLET, 4YTO '‘MHOrWe roplYve cnaHubl ¢ BUTYMHbIM coaep)aHuem o6A3aHbI
CBOMM npoMCcXoXaeHneM BOTPMOKOKKOBBIM BOAOPOCNAM Kak B naneosoe,
TaKk U B mMe3030e M KanHo3oe'. llnpoko npeacTagneHsl B AOMaHWKWTax AMaTo-
MOBble BOAOPOCNY (B ME3030MCKUX U KalHO30MCKUX Tonwax) , Kokkonutodo-
pWUAbI, PAAMONAPUMA WM APYrMe NPeacTaBuTenn NnaHKToHa. HapAaay € 3TMM BCTpe-
4alTCA ocTaTkKn BeHTOCHOW thayHbl, NoAYAC AOCTaTO4YHO 0BMNBLHOW Ha nepudepun
naneobacceitHa, HO B LEHTPanbHbIX 4acTAX NPeACTABNEHHOW NpewMyLeCTBeHHO
BMAAMK, NEPeHOCALMMM HepocTaToK kucnopoga (6Gyxuu 6a)keHOBCKOM
ceute 3anagHon Cubupu), 4TO CBMAETENLCTBYET O Pa3BvMTUM CEPOBOAOPOAHONO
3apaXKeHuA. .

WHTepecHa reoTeKTOHWYECKaA No3vuuA AomaHukuTos. MoaasnAwwee Gonb-
WWHCTBO UX, B TOM wicne HanBonee TMNWYHBIE, Pa3BuTbl Ha nnatdopMax, uauwe
B KpaeBblX MOGMNbHLIX 30HaX (NepuKpaTOHHble ONYCKaHWA) WK B UEHTpanb-
HbIX vacTAX. OHM BCTPEYAITCA M B pa3pesax 4YeXNOB KPYNHbIX MeXropHbIX
BNaavH, BOZHUKLLM X Ha CPEAMHHBIX MaccuBax.

W3ayyeHne xapakTepHbiX 0coBEHHOCTEN AOMAHUKOBLIX OTNOXKEHUA, UX B3au-
MOOTHOLLEHWI A C COCEACTBYIOLMMM, 8 TaKe NOACTUNAIOWMMA U NEPeKpbIBako-
WUMK OTNOXEHWAMWU, NO3BONAET ONPEAENUTh MX KaK OCaAKW KpaeBbiX MOpei
muna OxoTckoro, AnoHckoro u ap. Becbma BEpPOATHO, YTO 4acTb AOMAHUKWUTOB
HaKannueanacb B KOYNHbIX BHYTPEHHUX MOPAX, N0 06HbIX CoBpeMeHHbIM Yep-
Homy unu Kacnmiickomy (puc. 1).

HakonneHue AOMaHWKOBbIX OTNOMEHUA OTBEYaET NEPUOAAM TEKTOHUYECKOrO
NOKOA W MaKCUManbHbiX, OGWMPHBIX MO MAOWAAX TPaHCrpeccwit, KoTopbie
®.I'. MT'ypapu CcBA3LIBaeT C 3BCTAaTMYECKUMM KoneBaHmAMKM ypoBHA Muposoro
oKeaHa. 3aTtannMeaHue MOpPeM rPOMafHbIX NNOLWAEAen KOHTMHEHTa W pe3Koe
nosbilweHne 6asvca 3po3vM peK CUNBHO CHWXKANO WX 3POAMPYIOWY cnocob-
HOCTb, CBOAMNO K MWHMMYMY NpPUBHOC B naneobacceiHbl TePPUreHHOro W
XemMoreHHoro marepuwana ¢ cywwu. B mopckue GacceliHbl B OCHOBHOM NoOCTyna-
N1 NULWbL NPUHOCUMBIE BETPAMKU MENKWE 30M0Bble YaCTULbi M TOHKOAWCNEPCHBINA
NUPOKNAcTUYeCKUIA MaTepuan, nepuojuyecku BobibpackiBaemMblii B aTmocdepy
ByNKaHamMmv, HepeaAKO HaxXOAAWMMWCA 33 TbICAYW KWNOMETPOB OT nnowaav
HaKONNeHWA AOMaHMKOBLIX 0CaaKoBe. 3To 06ycnoBuno peskoe A0MWHUPOBaHWE
aBTOXTOHHOrO, B OCHOBHOM BMOreHHOr0 CeAvMeHTOreHesa, HeKo MNeHCUPOBaH-
HbIA XxapakTep naneobacceiHoB, KpaiiHe mansie (nopraxka 0,4—6 m 3a 1 mnH,
net) CKOPOCTW OCAAKOHAKONNEHWA, ANUTENbHbIE CPOKM KOHTAaKTa BOAHON
Macchl C AOHHBIMWM OCaKamu, YTO UFPano BeCcbMa CYLIECTBEHHYK ponb B aK-
TUBHOCTU 0BMEHHBIX npoueccos.
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Puc. 1. Naneoreorpadmyeckne CXeMbl BPEMCHM HAKOMNEHMA HEKOTOPBLIX AOMAHMKWTOB
A — KYOH8MCKWA ropu3oHT KembpuAa Cubupckoi nnatdopmer; B — nomawnk sepxHe-
ro nesoHa Pycckoi nnatdopmel; B — Gawenosckan ceuta 3anagHo-CubBupckoid nnuter;
I — ropioumne cnavus! 3oueHa TypaHCKOW NnuTel; 1 — cywa; 2 — MeNnKoBOAHOE MOpe UNK
sapucoBan naryHa; 3 — 3aTUWHbIE OTHOCHTENLHO rNyGOKOBOAHLIE BNAaAWHLI AHA MOPRA,
rae HaKannuBanwce AOMaHWKWUTbI; 4 — 3BaNOpPWTOBaA naryHa; 5 — pudel, ycTaHoBNeH-
HbIe AW Npeanonaraemeie; 6 — AOHHBLIE MHTEHCUBHBLIE TEMEHUA

[omaHuKoBble OCaAKM HAKANNMBANWCh B 3aTUWHbIX, HAXOAAWMXCA HUXKE
YPOBHA aKTUBHOI AV POAMHAMWKW BNajMHax MOPCKOTO AHa (rny6uHbl NopAA-
ka 200—300 m, Bo3amoxHO, W Bonee) , pacnonaragLun XCA B LEHTPanbHbIX YacTAX
naneobacceiiHa. B pAge Cnyyaee yCTAaHOBNEHO CYLECTBOBAaHME MOLWIHbBIX [AOH-
HbIX TEYEHWA, BHOCHBLUMX 3HAWATENbHbIE KOPPEKTUBLI B FMAPOAMHAMUYECKYIO
ob6cTaHoBKY M B (bauvanbHbie YCNOBWA HakonnewwA otnoxennin [Mypapm,
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Puc. 2. FeOXMMMYECKMWe CBA3W YPaHa W TOPUA B BUTYMUHOIHBIX aPruANnTax BaeHOBCKOM
cautbl. Mo ocu opanHatr — KO3DHUUKEHTEI KOPPENAUMM INEMEHTOB C TOpWMem, NO OCH
abcuywce — 70 We, C ypaHom

1981a, 6], NPUBOAMBLUMX K MATHUCTHOMY PAacnpoOCTPAHEHUIO TUNKUYHO AOMAHW-
KoBebIx ocagkoe (puc. 1).

MNpevMmyulecTeeHHo 6GuoreHHbIi XxapakTep ceawmeHToreHesa o6ycnoBun
TECHYI0 CBA3b AOMaHWKUTOB C 30HaMW LMKNOHWYECKW X XanucTa3 B naneobacceit-
Hax, rae rny6GuHHbIE AMBEPreHTHbIe BOALI BbIHOCWNK BBepX B (OTUYECKWUIA
CNoW nNUTaTenbHble 3NemMeHTbl, HeoOXoaMMbie ANA NbIWHOro pacuseta GuTo- K
soonnavkToHa [Crpaxos, 1978]. Bnuakaa curyauma morna Bo3HWKaTe B paii-
OHax ApeBHWUX anBennWMHroe, kKak aTo Haﬁnumae"rcﬁ B 30HaxX COBpPeMEHHbIX
norpaHnWyHbIX Teuewwin Muposoro okeaHa [lepwaHosuu, Kowwxos, 1977].
OpHako B 3TOM Cnyyae NAOWAAN Pa3BUTUA AOMAHUKWTOB AOMKHbI ObITb NUHER-
HO BbITAHYTbI W CPaBHWTENbHO HEBENWKM,

JomMaHWKUTLI BCeraa BbLIAENAKTCA Cpeay BMeWanwmXx Tonw no Becbma
xapaKTepHoMmy Habopy xvWmuueckux 3nemeHToe [Monnasko w ap., 1978;
Armands, 1972—1973; Conant, Swenson, 1961; Vine, Tourtelot, 1970].
Kak nokasbiBaloT CTaTUCIMYECKUE OUEHKU, BbIBEeHHbIE HA OCHOBE HelTpPOHHO-
aKTUBAUMOHHBLIX W aTomHo-abcopbuvorHblx onpeaenednidi 31 xMMUYecKoro
anemeHTa [[aBwuH n ap., 1980], 8 BUTYMMHO3IHBIX aprunnuTax GaxeHOBCKOM
CBUTbI MOMHO BbIfeNUTb, KaK MWMHUMYM, ABe cneuuduyecKue accoumauvu:
C OAHOW CTOPOHbLI, 3NEMEHTbI, CONYTCTBYHOLWME OPraHWYeCcKOMYy BELIECTBY,
C ApYrol — 3nemMeHTbl, CBA3aHHbIE CO CTOKOM C Cywm. 3Tu accounauumn ocoben-
HO Y4eTKO NPOABNAKTCA Ha rpadviKe KOPPENAUMOHHBIX CBA3EH, rAe OpraHu-
seckomy yrnepody (C,pr) conyTctByloT ypaH, monubaeH, MbIWBLAK, CypsMa,
BaHagWi, HUKenb, MeAb, UWHK, ceneH, 3onoto (puc. 2). B ocHoBHOM Te e
XUMHUYECKHUE 3NEMEHTHLI OSHGDV)KMBBIOTCFI B MNOBbIWEHHbLIX KONWYecTieax v B
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Inementsi, conyTcTayowme Copr B GUTYMHMHOIHBIX BpMMANMTaX GamenOBCKOR M KyO-
HAMCKO CBNT

Conep»anue anemenTos, r/T

Konw- c
vecTso | JOpr U
npo6 % Mo 'm‘, As [ Sb| 2Zn | V Ni Au Ag | Cu | Ba | Co
Ra

Kyonamckan canTa

3 932 130 523 - - 670 4260 340 -— - 250 - 1"
BaxeHoBCcKancBuTa

30 798 122 357 450 69 678 539 291 0,004 0,39 132 2264 23

K.x. 8,1 61 105 73 69 59 46 41 40 39 33 28 1

NMpumevanue O6pasubi 3 KyoHamckon cauTel oTobparel E.M. EBTyweHKO; No ero aauH-
HbiM, cpeaHee copepwanne Copr — 9,32%; K.xk. — xoadduumeHT KOHUEHTPaUWKW: OTHO-
WeHHe COAEPKEHUA 3INeMeHTa B GaXEHOBCKOW CBMTE K COAEPAHWIO BO BMELBIOWMX ap-
FUAAUTaxX UNK "cpeaHMX’’ rNUHAaX ¥ cnaHuax.,

APYrMX AOMaHWKOBBLIX TONWAX, B YacTHOCTM B GUTYMWHO3HbIX aprunnurax
KyoHaMcKoit cBuTel Cubupckoi nnatdopmer (cm. Tabnuuy) . Mockonsky
nnaHkToHoreHHoe OB AOMAHMKUTOB ABNAEGTCA aBTOXTOHHLIM, TO MCTOYHUKOM
CONYTCTBYIOWMX €My 3NEMEHTOB, HECOMHEeHHO, Bbina MOPCKaA BoAa; Cneao-
BaTenbHO, B KONWYECTBE TOFO WNM MHOMO 3nemeHTa B nopoge, oboraweHHon
OB, monxHo 6biNO OTPasuTLCA COAEPaHWe ero B MOPCKOW Bofe naneobac-
ceiHa.

K coxaneHwio, onybnnmKoBaHHbIe OUEHKW XMMMUYECKOro COCTaBa AOMaHWKK-
TOB OCHOBaHbI rMaBHbIM 06pasoM Ha CNeKTPanbHbiX aHanu3ax, He 0XapaKTepu3o-
BaHHbIX METPONOIrMYECKUMM napaMeTpamu. Tem He mMeHee NO BCe COBOKYT-
HOCTW AaHHLIX NPOABNAETCA ONpefeneHHan TeHAeHUWA, HambBonee OTYETNMBO
NPOAEMOHCTPYMPOBaHHaA ANA MonubBaeHa: ero coflepaHve BO3pacTaeT C yBenu-
YeHWeM KoHUeHTpaumn C,pr NPMMEpPHO B TOW XKe CTeneHu, 4To v B oborawe-
Hbix OB ocaakax YepHoro u CpeansemHoro mopeir (puc. 3). He meHee yeTkan
3aKoHOMepHOCTb 0BHapy»mBaeTcA B cooTHoweHuAx OB w ypana. T. Bentc n
3. Ctpon [1959] Bbluncnunu ypasHeHue perpeccuu, CBA3bIBaOWEe Norapudmsl
KOHUEHTPaumm ypaHa ¢ coaepaHuAamu C,py B KBacuoseix cnavuax Wseuwn,
yepHbIX cnaHuax Yartravyra, Oraiio v Byadopaa (CWA). Mo cratuctuyecknm
OUEHKaM, MONy4YeHHbIM ANA GaXeHOBCKWUX W KYOHAMCKUX BUTYMUHO3HbIX
aprunnuToB, OHW OKa3biBalOTCA Ha rpadmke T. Beitca m 3. Crtpona noytm Ha
nuHuM perpeccun (puc. 4) . PacnpepeneHve ypaHa meXxay MOPCKOW BOAOW 3am-
KHYTbIX W nony3aMKHyTbix 6GacceHoB W ocaakamu, oboraweHHbiMun OB,
nayueHo .H. Batypunsim [1975]. Ecnv npeanonoxuTs, 4TO B BEPXHEIOPCKOM
1 HxHekeMbBpuitickoM naneoGacceiiHax coAepXaHwe ypaHa 6bino TakKuM ke,
KaK B COBPEMEHHOM oOKeaHe, TO BMTYMWHO3HLIE aprunnuTel BGaxxkeHOBCKOW M
KYOHaMCKOW CBMT XOPOLWO YKNaAbIBAIOTCA B NMHEHHYI0 3aBMCMMOCTL, Npo-
ABNAOWYIOCA Ha rpacmke, noctpoeHHom I.H. Batypuueim (puc. 5). Otcio- .
Aa MOXHO 3aKNYATL, YTO ANA DGOFEIU.EHMH YPaHOM MNNaHKTOHOreHHoro
OB mopckux 0capkoB OTHIOAbL He 0BA3aTensHO NOBBIWEHHOE Ero CoAepKa-
HWE B MOPCKOW BOfAe Ha OWH-ABa MNOPAAKA OTHOCUTENbLHO COBPEMEHHOrOo,
Kak 3ato npeanonaraet C.I'. Hepyses [1974, 1976]. Hanportve, 3akoHoMepHbIe
COOTHOLWeHWA Mexay cosepwaHnAmu Copr 1 monubaeHa, ypaHa, HMKena u
BaHaAMA B Pa3HOBO3PACTHbIX NOPOAEX MOXHO PacCMaTpUBaTh KakK YyKasamue
Ha NOCTOAHCTBO pacrpefeneHA MUKPO3NEMEHTOB MeXAy MOPCKOW BOAOW
W nnadkToHoredHsiMm OB, no KpaitHe Mepe oT paHHero Kembpua po cospe-
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Puc. 3. CooTHowenwe monuGaea u Copr B YepHbIX W FOPKOYMX CnaHuax (no pawHbIM
E.M. Monnaexo n ap.), B BUTYMUHOIHBLIX aprunnuTax GameHOBCKOW W KYOHAMCKOR CBUT
(no panHbIM aBTOPOB) W B coBpeMeHHbIX ocankax, oborawennsix OB (no pawueim IM.H. 51-
TypuHa, Kosenosa, Mununuyxa, Bonkosa)

Mopn: 1 — bBanTtuitckoe, 2 — Kacnuinckoe, 3 — Cpeausemhoe, 4, 5 — YepHoe; ¢op~|a-
uuu: 6 — ®ocdopun, 7 — Yarranyra; 8 — keacuoesie cnaHus! Weeuwn; 9 — ropiouve cnax-
ust CpeaHeit Aauu; 70 — NnOMaHWKOBbIE OTNOXEHWA; 77 — MEHMNMTOBbIE cnaHvusl; 72 —
ropioume cnaHusl Kasaxcrada; 73 — vepHoie cnadusl Komw ACCP; 74 — ropioume cnaue!
MosonxkeA; 75 — Kykepcutel; 16 — GUTYMWHO3HbIE 8prMNNWTLI GaXKEHOBCKON CBUTHI;
177 — BUTYMUHO3HBIE 3PrUNNWUTEI KYOHBMCKOR CBUTBI

MeHHOCTW. ITOT BLIBOA cornacyetcA ¢ 3axknioueHuem H.M. Ctpaxosa [1960]
0 TOM, 4TO "'NNAaHKTOHOreHHaA NPUpPoAa AOMaHWUKA U ero aHanoroe 3acTaBnfAer
CYATaTbh MX NPeACTaBUTENAMU APEBHEMLUro TWNa HaKOMNeHW OPraHM4YecKoro
BewecTea B NOPOAAX, BO3HUKLUErO elle B ApesHeiwme AoKeMBpuicKue anoxm
v 6e3 3ameTHbIX OTNMYMIA NPOLUEALUEro Yepe3 OrPOMHbIE OTPE3KW reonoruyec-
KO McTopun’’,

Hakonnenuio nnaHkToHoreHHoro OB cnocobcTeyloT 3ameaneHHble Temnbl
CeAMMEHTaUMKN; 3Ta 3aKOHOMEPHOCTE NPOCNEXUBAETCA KaK Ha APEeBHUX A0-
maHukuTax (puc. 6), Tak M Ha coBpemeHHbIX 0caakax, oboraweHHsIX canpone-
nesbiM MaTepvanoM. KoHueHTpauuio ypaHa u monubaeda 8 OB C.M. MaHckan
uw T.B. Opo3snosa [1964] csA3bIBaOT ¢ NpoayKTamm ‘‘MenaHOMAWHOBOW peak-
ummn’’ — B3aumopeiicTemAa Benkoe u yrnesomos [Ycnewckwit w ap., 1977];
cXoAHbIM 06pazoMm MOrnM HaKannMBaTbCA TAKXKe BaHaAWi, HUKeNnb U Mefb,
CKNOHHble K 06pa3oBaHWI0 XenaToe ¢ a30TOM B KavyecTee AOHOPHOro 3nemeHTa
[Zubovic, 1966]. BosHukawwme B npouecce AvareHeTMyeckoro npeobpaso-
sawvA OB “rymuHoBebie kucnoTel canponenutos” [3acnaeckwin, 1979], no-
suaumomy, obnanaldT cTtonb Ke BLICOKOW peakuvwoHHoW cnocobHOCTbIO, KaK
M rYMAHOBbIE KWCNOTbI FYMONUTOB''; OAHAKO OHW TEPAIOT PacTBOPMMOCTH
B WenoYax yxe K KoHuy awareHesa [Baccoesuu v ap., 1977] v noatomy, kak
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UI0™% Puc. 4. CoovHOweHwe ypaHa u Copr
8 YepHbix cnavuax, no BeArtcy w Crpony

J (kBacuossie cnawubt IWseuwn, vepHbie
cnavus Yarvawyra, Oraio, Byadopn).
Kpectukamu noKazawbl BGUTYMUHOIHbIE
aprunnutel 6axenoackon (1) n xyoHam-
2 ckon (2) ceur

4
! / npaBuno, He obHapyXwWBawTCA MNpwu
L ]

nccnepoBaHuk  norpebeHHbIX ocaa-
KOB. Henb3a ncknunTe HEKOTOpPYO

L 1 | ! ! ponb NPUHKHUIHEHHOW KOHUEH-
a 5 1a 15 20 25 TpauMM MWKpo3nemMeHToB B  Buo-
r:c;ﬂ % macce NNaHKTOHAa;, BMeCTe C Tem,

no ouedke W.WN. Bonkoea u
N.C. domwuHoir [1971], B 4epHOMOPCKOM XMBOM NNAHKTOHE KOHLEHTPUpPYeT-
cA He Gonee 13% monuBaeHa ot obwero ero KonwuecTsa B ocagxe. Benen 3a
nepeoHaYansHbiM HakonneHnem mukpoanemeHtos 8 OB Bo3moxHOo ux nepe-
pacnpefeneHre ¢ BXOXAeHMEM B CynbuaHble U OKucHbie da3sbl, KaK 3To Npo-
AeMOHCTpUpoBan AnA 4epHomopckux ocaakos W.W. Bonkoe [1973]. B aware-
He3e NPoOABMAETCA Takxe 3dexT '‘naccueHoro oborauweHuA' — yBenuueHue
KOHUEHTPauM1M MWUKPO3NEeMEHTOB 3a cueT ucuesHoseHuAa yacth OB wm pactsope-
HuA KapBoHaToB Kak '‘pazbasnAlowmx KomnoHeHTos” [Xonogos u ap., 1980].

MnaHKTOHOreHHbIM OTNOXKEHWAM AoMaHWkosoro Tuna H.M. Ctpaxos [1960]
NPOTUBONOCTABNAET BEHTOreHHbIM TUN TFOPKOYECNaHUEBbIX HaKONNeHwi, npea-
CTaBneHHbIW ropowumu cnaduamm MosonXkbA WM KykepcuTamu. HecmoTpAa Ha
CXOAHbIA 3neMeHTHbIn coctas OB, oHM Pe3Ko OTAMHEKTCA OT TUNKUYHBIX A0MaHW-
KMTOB NO YPOBHIO 0BOralleHMA MWKPO3NEMEeHTaMW, KakK 3TO XOpowo BWAHO
Ha rpadmke, nocTtpoeHHoM AnA monubaeHa (cm. puc. 3). B KykepeuTax, a
OTHacTM W B roplouix cnaduax lMoBomkbA CywecTBEHHaA Ponb NPMHAANEHAT
TannomoansrmHuToBOMY neTporpadmueckomy tuny OB [Kopuaruna, Hcynoea,
1974; Crpaxoe, 1960], Toraa Kak B TMNMYHBIX AOM3HWKNTax pe3ko npeobna-
paet konnoanbrmHuT [Hepyues, 1974]. Mo-BManmoMy, NpUWiHbI HU3KOW KOH-
UeHTpauuM MMKpPO3NemMeHToB TannomoansrmHuToBsiM OB cneayeTt uckaTthk B ero
reoxumudeckon cneuncbmke., Kak otmevarot .U, Kopyarmta u U.@. Ocynoea
[1974], B ero coctase COAGPMWUTCA MeHblUe YrneBoAHO-GenKoBbIX KOMNO-
HEHTOB, ABNAIOWM XCA cyBCTpatom ANA MenaHoWMAWHOBOW peakuuu.

Coenapexve COOTHOLIEHWII MeXAY YpaHOM W Cypr B AOMaHMKWTax U oBora-
weHHbix OB nnaHKTOHOreHHbIX oTnoXeHuAx MepHoro u CpeausemHoro mopeii
npuseno C.I'. Hepyuesa [1974, 1976] k BbiBOAY O TOM, 4TO B 3TUX MOPCKU X
BacceiiHax B8 nepuod oT 3 Ao 7 Thic. NeT Hasaa coaepxaHve ypara 8 30—300 pas
npessiwano cospemerHoe. OaHako, no aaHHeim M.H. Batypuna [1975], E. [e-
redca, ®. Ky n B. Muxasnuca [Degens, 1977], secbma BbicOKOe OTHOLUEHUE
ypaHa K Cop, HabniopaeTcA 1 B NOBEPXHOCTHbIX Ocaakax “YepHoro mopa, Ko-
Topble ABHO Monoxe 3 Teic. neT. Kpome Toro, epeMA npebsiBaHnA pacTBopeH-
Horo ypaHa 8 Yepsom mope, no oueHke I.H. BatypuHa [1975], coctaenmet
4 Teic. net, a 8 Mupoeom okeaHe — He meHee 200 Toic. neT; NOCKONbKY cogep-
»aHWe ypaHa B OTKPbITbIX MOPCKMX BacceiHax BbipaBHUBaETCA U NpubnukaeT-
CA K ero Konueurpauuu B OKeaHe, TO NOHWXXeHWe ero Ha ABa NnopAAKa 3a 3 ThiC.
neT NPeACTaBNAGTCA COBEPLUEHHO HesepoATHbIM. [pyroi apryment C.I'. Hepy-
yeBa — BGanaHCcOBOE HECOOTBETCTBME MEXAY KONWYECTBOM MOCTYNaBllero B
naneobacceiiH pacTBOPEHHOro YpaHa W ero KOHUEeHTpauvwen B NNAaHKTOHOreH-
HbiX ocapkax. MNo-enaumomy, oueHka GanaHca B 3HaAWATENLHOW CTEMNEHW 3aBW-
AT OT npuHATOro cnocoBa pacyeta. Mo AavHeiMm A.D. KoxTtposuuya, .M. Mona-

130



1

e C %
- ope
S .
e/
3
e 80 - -
S . oJ
z
S 2
S g 0 50
--------- b b —m———
3 4
N #", w* 1 ] L I
/ g i e #I R T
a 25 50 75 V, m fman. mem

Puc. 5. Pacnpepenexve ypaHa mexpay MOPCKOW BOAOW W ocapkom, oboraweHHsim copr-
no I.H. Barypuny (Apansckoe, Kacnuiickoe, YepHoe, Bantuiickoe, Mepreoe mopn, tu-
opn Caauu)

1 — copepaHve ypaHa B COBPEMEHHOM OKeaHe; & — GaxeHOBCKARA, § — KyOHamckan
CBUTBI

Puc. 6. 3aBucumocTs conepmaiiuA Conr B AOMAaHMKMTaX OT CKOPOCTM OCAAKOHAKONNEHUA
] — KBacuosble cnaHus! xeMGpnn'maeuuu: 2 — pesOHCKwe cnaWuel Yarranyra, CWA;
3 — 6aeHOBCKaR cBUTa BepxHeil 1opbl 3anagHoi Cubupwu

koot u A.C. domuuesa [1971], Tepputopua 3anagHo-Cubupckow nNUTbI
BMECTe C MCTOMHWKAMKU CHoca cocTaenAeT 7,2% OT nnowagw CylW WNW oKono
6%, ecnv BbIveCTb NNOWaabL Bomkckoro naneoBacceitHa. MpuHMMaR BO BHUMa-
HWe, B cooTBeTcTeuM ¢ oueHkon IM.H. BatypuHa [1975], exeroaHsiit npuBHOC
(18 - 10° 1) ypaHa pekamvm B MUpOBOW OKeaH U PacnpocCTPaHAA 3Ty BeNUYMHY
Ha HOPCKWIA NEpMoA, NONY4YaeMm, YTO eXeroAHblid NPUBHOC B BEPXHEIOPCKWA na-
neobacceitH ypaHa coctasnan 1,08 - 10® 1. CnenosatentHo, 3a BPeMA OTNOXEHUA
baxeHoBCKON. cBUTbl (8—10 MNH. neT) KONWYECTBO NPUBHECEHHOrO peKamu
ypaHa fnomkHo coctasute 8,6—10,8 - 10° 1. Kak cneayet n3 ony6nmKoBaHHbIX
padHblx  [Mnyman, 1971], konuuecTeo ypaHa, CKOHUEHTPUpOBaHHoe B GUTY-
MWUHO3HBIX aprunnuTax GaxeHOBCKOWM CBUTLI, He NpeBbiwaeT 1/7 OT BeNUWHbI
pewHoro ctoka. Owmbka 310 OUBHKW 3aBUCUT B OCHOBHOM OT TOFO, HACKONBKO
B IOPCKOE BPeMA TEPPUTOPUA CYLUM W NapamMeTpsl PeYHoro CTOKa OTNMYanuch
OT cOBpeMeHHbIX. Bo BCAKOM cnyuvae OYeBMAHO, YTO Pe3KOe NOBbilUeHWEe KOH-
LUEHTPaUWKW ypaHa v CONyTCTBYIOWM X eMy 3neMeHTOR B naneobacceiiHax B nepuo-
Obl MHTEHCUBHOrO HakonneHuWA nnaHkToHoreHHoro OB OTHIOAB HE MOXET CYM-
TaTbCA AOKa3aHHbIM. B 0BOCHOBaHWE CBOE OPUrMHAaNbLHOW WM 3aCnyUBaoWen
obecyaeHMA rMNoOTe3bl O CYWECTBOBaHWM B reonorv4eckon ucropun 3emnu
HECKONbKWX 3N0X Pe3Koro NOBbIWeHWA pagnoaktmeHocT C.I. Hepyuee Take
NPUBOAUT [AaHHbIE O PE3KOM W3MEHEHWM OPraHMYecKoro mMupa Ha pybexax,
OTMEYEHHbIX HAKONNEHWEM AOMAHMKWUTOB.

Mb! yike yKasbiBanu, 4To HavbBonee WWPOKO PacnpocTpaHeHHbIe A0MaHUKW ThI
(Hanpvmep, BepXHEAEBOHCKME, BEPXHEIOPCKWME) OTBEYAIOT 3HAYNTENbHLIM
3IBCTATUYECKWM MNOBbIWEHMAM ypoBHA Muposoro okeaHa. Bpema Takux kone-
GaHu, X MacwTab ¥ BO3IMOXKHbIE NMPUYAHBLI AOCTAaTOYHO NONHO OCBELWEHbl B
crateAax O.K. MNMeowteesa [1970] w A.M. Haiiauna [1972]. Ona wopckoro ne-
puoaa 06 3tux AsneHnAx nwucan HeaasHo A. Xannem [1978]. Ml He nmeem
BO3MOXHOCTW paccMmaTpueaTts B [aHHOW cratbe 3Ty npobnemy. OpHako,
HECOMHEHHO, 4YTO MOLLHbIE TPaHCrpeccun, CYLeCTBEHHO MeHABLWWEe (M3NKo-
reorpadmyecKre, a CneaoBaTenbHO, ¥ 3KONOMMYECKUE YCNOBMA HAa FPOMafHbIX
TEPPUTOPUAX, HE MOMNK HE CKa3aTbCA Ha 3BONIOUMM XMBLIX Opravvimos. [inA
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06bACHEHNA pe3KuMX CMeH B COCTaBe opraHuvuyeckoro mupa 3emnu He ob6A3a-
TenbHO NPW3HaHEeHWe CYLWECTBOBAHMA B NPOLWNOM 3noX KartacTpodmueckoro
BbIMUPaHWA OPraHM3MOB W3-33 PE3KOro NOBbIWEHWA PaAMoaKTUBHOro coHa,
Kkak 3to npeanonaraet C.I. Hepyues [1974, 1976]. YcroitumBocTs nutonoro-
reoXMMUYeCKUX XapakTepucCTMK W XapakTepa COAEPXaHWA pPeaKMX WM paano-
aKTUBHbLIX 3NEMEHTOB B NOPOAAX AOMaHWKOBBIX Tonw haHepo3oA oT KembBpua
A0 HEOreHa BKNWATENbBHO CBUAETENLCTBYET: BO-NEPBbLIX, O MNEPUOAUYECKHN
NOBTOPABLUMXCA BO BpeMeHW ocoBbiX YCNOBMAX aBTOXTOHHOW NNaHKTOHOrEH-
HOW CeiMMEHTauuu, B pe3ynbTaTe KOTOPOM HAKOMUNUCH BbICOKOBUTYMUHO3HBLIE
TONWM ONpeAeneHHoro Coctasa; BO-BTOPbIX, O AOCTaTOYHOW YCTOWYMBOCTH, BO
BCAKOM Cny4ae B 3TW NepyoAbl, CONEBOro COCTaBa U Apyrux hum3nko-xumMmuyec-
KWX NapameTpoB BOAHLIX Macc wWenbhoBbIX OKPaWHHbLIX MOPEH, B KOTOPbIX
oTnaranuce ykasaxHoie obpasosanuA. Mpasaa, e camom ofbwem suge noka
HameyaeTcA npeoﬁnap.auue B Maneo3oe apvAHbIX AOMAHUKOBBLIX OTNOXEHWNA,
B ME3030€ U KailHo30e — NyMWAHBIX.

AnA BbiACHeHWA Bonpoca o6 3sonUMM AOMAHWKOBOrO CeaMMeHTOoreHesa
HY»XHO, 4To6bi, Bo-nepebiX, Bbinn nposeneHsl Bonee rnyBokue uccneaoBaHuA
COCTaBa [IOMaHWKOBbLIX MOPOA W, BO-BTOPbLIX, CPaBHUTENbLHOE W3Y4YeHWe 3TUX

o6pa3oeanuii He TonbKo B haHepo3oe, HO N AoKeMBpuK,
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A.H. ®omur, B.®. lWyzypoe

BEWECTBEHHO-NETPOrPA®UYECKWIA COCTAB

HEPACTBOPUMOIo PACCEAHHOIO OPrAHMMECKOrO BEILECTBA
B AOWPCKUX OTNOXEHWUAX

HA KOr0-BOCTOKE 3ANAAHO-CUBEMPCKOW MIIUTHI

B peaynetate yrnenetporpatM4yeckoro W3yueHWA PacCCeAHHOrO OpraHu-
yeckoro BewecTtsa (POB) k HacToAwemy BpeMeHW HAKONMeH 3HaYMTENbHbIN
no ob6vemy maTepuan, NoO3BONAKLWMA CYAuTh O BeuwlecTBeHHoMm coctase POB
B NOPOAax [AOWPCKOro HedTerazoHocHoro kKomnnexkca 3anagHo-CuBupckon
nauTel. B coctae nocnegHero BXOAAT OTNOXeHWA, pa3HoobpasHble no
Bo3pacty v daumaneHbim obctaHoBkam cthopmupoBaHuA. Haubonee papesHue
0o6pa3oBaHMA 3ITOr0 KOMNNEKCAa BCKPbIThlI MNapaMeTPUMYECKOW CKB. 3 Ha
BezgexoaHoi nnowaau (vHtepsan 3085—3938 m) . Oxu npeacrasneHsl npeumy-
LWECTBEHHO AONOMUTAMWM MENKO- U CPeAHE3ePHUCTBIMU, COAEPMAlMMU Mano-
MOLUHbIE NPOCAON aNEBPONUTO-TNUHUCTLIX NOPoA. JJONOMUTLI XapaK TepU3yIoTCA
CBETNO-CEPOM OKpackoW, B GONbWMHCTEBE CBOEM HEPaBHOMEPHO NepexKpucTan-
NU30BaHbl, NNOTHbIE, MeCcTamKW KasepHo3Hble. Bo mMHorux obpasuax 3ameTHa
OpraHoreHHaA CTPYKTypa, oBycnoBneHHaA nNWH30BWMAHBIMA W OKPYrNbIMK
BopopocneBsiMu obpasoBaHuAmu. Cpean Hux A.l. Tlocnenoe o6GHapyxun
OCTaTKW, KOTOPbIE MO3BOMAAIOT OTHOCUTL AONOMUTBLI, NO-BUAMMOMY, K puchero—
BeHay.

Honomutbl Becbma GegHbl opraHuueckum BewectsoM. Konwuecteo C, .
B Hux He npesbiwaet 0,1%, o6biuHO uameHAAck B npeaenax 0,01—0,05%. Pd)
NpeAcTaBneHo peaKuMM Menkumu o6pbiBKamu Bogopocneid (Ao Heckonbko
MWKPOH) , ABNAWMMUCA MWKPOKOMMOHEHTaMK rpynnel ansrubnTta) . OaHako
no UMeHLWEMYCA mMaTtepuany TPyAHO cyauTe 06 ux nepeuvHOW opme, CTPYK-
TYpe W reHeTUYEeCKOW NPUHAANEXHOCTU K Kakomy-nubo onpegeneHHoMy BUAY.

CpeaHenaneo3oickan Tonuia w3ayyeHa OypeHWem BecbMa HepaBHOMEPHO.
BepxHAa vacte 3atou Tonum (D,—C,) npongeHa Ha MHOrux passefouHbIX
nnowannx, a paspesbl HWKHeW yactv (S, D;) BCKPLITbI Ha Pa3HYH MOLWHOCTL
NWWE HECKONbKUMKM ckBaxmHamw (BopgopasgensHan-2, Manowuckas-4, Tam-
6aesckan-3, Cesepo-OcTaHuHckan-2) .

Cunyp u HwxkHuiA gesoH (cyan no HeBonblwomy maTtepuany) cnoxeHsi
CYLUECTBEHHO MOPCKUMMW KapBOHaTHLIMK NOPOAAMM: W3BECTHAKAMW, AONO-
MWTaMK, AONOMWTWM3UPOBAHHLIMW W3BECTHAKAMW C PEAKUMW NPOCAOAMM
TEMHbIX BUTYMMHO3HO-TAMHUCTBIX W3BECTHAKOB. Ha npoTAXeHWn BCero
pa3pe3a OTMevaeTcA pa3HooSpasHan chayHa v WHTepsansl oboraweHuWA nopoa
puthocTpoAwmmMm opraHmsmamu.  OCHOBHbIE NOKas3aTend OKWCIWUTENLHO-BOC-
CTaHOBUTENbHBLIX O0O6GCTAHOBOK CBMAETENBCTBYT O (OPMUPOBAHUKM  3TUX
nopoa npeumyliecTeseHHo B cnabosoccTaHoBuTenbHbIX haumax [lWyrypos,
1980].

Mo cpaBHeHWI0 € AOKEMEPUACKMMM NOPOAAMM CHMNYPUACKWE W  HUXKHE-
NEBOHCKUE OTNOXeHWA yxe B Bonbweid ctenedn obBorawersl POB. Copepxannna
Copr 0OblHO KonebniotcA 8 npegenax 0,1-0,5%, pexe cocTasnaloT MeHee
0,1%. HeaHauiTenbHoe KONWYECTBO OPraHUYECKOro mMaTtepuana OTMeYaeTcA B
M3BECTHAKAX W [JOAOMWTaX no ckeaxuHam. BogopasgensHan-2, IlyruHeu-
kan-170, Ennen-Uranickan-2. 3t nopoabi B 0CHOBHOM cocToAT M3 CaCO;3 unm
MgCO; (91-96%) n xapakTepu3yloTcA HeBONbWWM COAePXaHUEM HEPACTBOPK-
moro octatka (1,4—4%) .

CywecTeeHHble KoHUeHTpauuu C,,;, B HECKONbKO pa3 npesbiwaloiive
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Pacnpenenenme mukpokomnonentos POB 8 oTnomennAx naneoson

MukpokomnoxeHTHel coctas POB, %
Boapacr
Butpen Dro3en NeAnTurnT | AnbruHuTs!
Pudeit —sena (7) - - - 100
Cunyp—HuXHUA nesoH - - 0-5 95—100
1 99
Cuennuin gesoH—cpeaHnil KapBoH:
KapBOHATHBIE NOPOALI BHYTPEHHNA X - - 0-10 90-100
painoHoe Hioponsckoro GaccedHa 4 96
FMUHUCTbIE M3BECTHAKW, Meprenu 0-40 0-70 0-10 10-90
npuGpexHon yacTn Hioponbekaro 16 22 3 59
GaccenHa
Cpeanmin kapbon—nepmsb
20-55 25—60 5-10 0-2
49 42 8 1
Mpumevwanune. B uiacnutene — MMHUMaNbHbIE W MAKCUManNbHbie COAEPMEHWA,

B 3JHameHaTene — cpeaHue.

KNapKOBbIE YPOBHW, YCTaHOBMEHbl B BUTYMWHO3HO-TMUHUCTBIX W3BECTHAKAX
Manouuckon-4, Cesepo-OctaHuHckoi-2 v TambBaeBckOW-3 CKBaKMH. Tak,
B paspese CkBawWHbl Manouuckoit-4 (39004600 m) copepwanue C,pp
sapeupyer ot 0,2 po 0,56% [3anusanos, lMnyman, 1977], a B cKBaxuHe
Cesepo-OcraHuHckoi-2 pocturaer 0,7%. Opravuveckoe BewecTBo 3Aeck npea-
cragneHo Ha 95—100% TOHKOAMCNEPCHLIMM OCTaTKamu Bogopocnei (cm.
tabnuuy) . B npoxopAwem ceete — 3T0 enTo-6ypele 06pa3oBaHMA € LiarpeHe-
BO NOBEPXHOCTBIO M HW3KUM pensedhom. B oTpameHHOM cBeTe OHW 0BkIYHO
cepsle, ¢ ronyboBaTeim 0TTeHKOM. POpMEI B OCHOBHOM M30MeTpUYHbIE, pasme-
pbl He NPEBLIWAKT MepebIX AECATKOB MWUKPOH. Kpome Hux, BCTpeYaloTcA
OKpYyrnble pactuTensHele octatku (uHorga ao 5%), No BHEWHMM nNpu3HaKam
HanomuHaowme cnopbl. OAHaKO reHeTWYECKAA NPUPOA3 WX MNOKa OKOHYa-
TeNLHO He BbIACHEHaA.

BepxHAR uacTb cpeaHenaneosonckon Tonuwm (D;—C,) npeactaeneHa
MNPeMMyLLeCTBEHHO MOPCKUMMU KapBOHaTHBIMW OTNOXEHUAMU C eAMHUYHBIMK
nayKkamu TeppureHHbIX nNopoa. JTa TeppureHHo-kapboHaTHaA Tonwa xapak-
TEPU3YeTCA CylIecTBeHHbIMW KoneGaHuAMK KoHueHTpauwih OB u pasnoobpa-
3MeM ero reHeTuyeckux Tunos. B uenom anA kapBoHaTHbIX nNopoa paccmar-
PUBAEMBIX OTNOXEHUA OTMEYaeTcA nosbiweHHoe coaepxkarue Cyppr (B CpeaHem
0,43%) , Gonee yuem B 2 pa3a NpeBbILWAOLIEE KNAPKOBbIA YPOBEHb.

Bo BHyTpeHHuX paioHax Hioponbckoro 6acceiiHa passuTbl CYLWECTBEHHO
CBETNbIE, CBETNO-CEpPble, OPraHOreHHsle, OPraHoreHHo-AeTPUTOBbIE W3BECT-
HAKW, AONOMWUTU3MPOBAHHLIE W3BECTHAKW W [ONOMWUTBI C HE3HAYUTENbHbLIM
(menee 5%) konMueCTBOM MMHEPanNbHOrO HEPacTBOPUMOro ocTaTka. 3Tk oTno-
»eHWA cpaBHuTensHo Geavsl OB ((.:opr —0.1-0,25%) .

Kak BMAHO M3 AaHHLIX Tabnuubl, CpPeau OPraHWYecKoro marepuana pe3ko
npeo6napaet canponenesoe OB (90- 100%, B8 cpeaHem 96%). Ouo npeacras-
neHo rnasHeiM 06pasom MenkoW KONNOanbrMHUTOBOW Maccoi, WCXOAHLIM
martepuanom ANA KOTOPOW NOCNYXUNW NNAHKTOHHBIE OPraHn3ambl ¥ BOAOPOCHH.
3710 6GeccTpyKTypHOe BEWeCTBO C LUArpeHeBO NOBEPXHOCTbIO, JKentoe B
NPOXoAALLEM CBETE U Ccepoe, C HW3KUM pensetom B oTpaxeHHom. Ha doHe
OCHOBHOW TOHKOAWCNEPCHOW MAacCbl WHOrAa BCTPEYAOTCA CPaBHUATENbHO
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kpynHeie (a0 0,5—1 MM) XOpOLLO COXPaHWBLUMECA OCTATKW NPeANONOXUTENLHO
Bypbix Bogopocneil. B npoxoaAwem ceeTe OHW KpPacHO-KOPWYHEBLIE, B OTpa-
EHHOM — CBETMNO-Cepble, C HU3KUM penbetoM, YeTKUMU KPaAaMKu (hparMeHToB.
B otpeneHbix npo6ax Gbinu o6HapyXeHbl OCTaTKW r'YMYCOBOW pacTMTenbHOCTU
(annoxToHHble), npeacTaBneHHble o6GnoMKamu cnop, BHewHWe 060nNOYKK
KOTOPLIX CNerka 3aTPoHyThkl BTOPUYHLIMK U3MmeHeHWAMU. Popma ux 0B6bIMHO
annuncoBuAHaA. B npoxopAwem ceBete OHWM WMEKT KOPWYHEBLIE OTTEHKM,
B OTPaX<eHHOM CBETNO-Cepble.

Mo mepe NpPoABMXEHWA OT BHYTPEHHWUX PavOHOB K NpUBPeXKHbLIM YacTAM
Hiwoponsckoro 6accemHa (KanuHosan, HwkHetabaranckan, OcTaHMHCKaR W
apyrve nnowagu) B cocrtase KapBoHaTHLIX MOPOA YBENUYMBAETCA KOMWUYECTBO
FNMHACTOW COCTaBNAKLWEN. 34eck HapAAY CO CBETNbIMW Pa3HOCTAMM M3BECTHA-
KOB W [ONOMWTOB B CTPOEHWM Pa3pe30B BepxXHeW 4acTu cpeaHenaneo3orcKon
TONWM 3aMeTHOEe Y4YacTWe NPUHUMALOT LWIAMOBbIE U TOHKOCNOWCTbIE TNMHUCTbIE
M3BECTHAKU, Meprenu (HepacTBopumbit octatok 57—75%) W aprunnuTebl.
B atom ke HanpaeneHud nosbiwaetcA cogepxanne C,pr B Nopoaax, 4acto
npesbilan KNapKoBblM ypoBeHb, . pgocturaAn 1% wu Gonee. Mo cooTHoweHuio
ayTUreHHo-MMHepanoruyeckux Gopm xenesa u peayumposaHHomy Co,p,. 3t
OTNOXeHWA (HOPMWUPOBANUCL NPEMMYLUECTBEHHO B BOCCTaHOBMTENbHLIX YCNO-
BuAx. B HambBonee yCTOMYMBBLIX BOCCTaHOBUTENbHbIX o6cTaHoBKax ob6pa3oBbi-
Banucb NMHWCTbIE W3BECTHAKW WM Meprenu 3Ttoi Tonww. [peooBnagarowan
4acTe FNWHWCTBIX nopoj GopmupoBanack B cnaboBOCCTaHOBMTENbHbLIX
YCNOBUAX.

Merporpadmuyecknis coctae OB ornuuaetcA Gonblumm pasHoobBpasvem (cm.
tabnuuy) . 3aecb e WKMPOKO Pa3BuTbl M OCTATKKU M'YMYCOBOW PacTUTENbHOCTH.
Cpeav POB BcTpe4aeTCA A0OBONLHO MHOrO KPYMHbLIX PacTUTeNbHbIX OCTATKOB
(a0 1 mm u Gonee). AnAa OB paccMaTpWBaeMbIX OTNOXeHWH XapakTepHbl Mak-
CMMarnbHble MO CPAaBHEHMIO C APYrMMM KU3y4eHHbIMM daunAmn KoneBaHuA
MUKPOKOMMNOHEHTHOro cocTaBa. Tak,Cofep)KaHue Canponenesoro martepuana
sapbupyeT oT 10 ao 90%, a do3uHUT B oaHMX npobax pocturaer 70%, a B apy-
rux eoobiie oTcyTCTBYET.

B coctaee canponenesoro OB LWMpoKO pacnpocTpaHeHbl TOHKOAWCTEPCHbIe
OCTaTKKW KONNoansruHuta M Bonee KpynHble parMeHTbl — TannamoanbruH1Ta,
¢ npeobnajaHuem nocnepHero. TanriaMoanbrMHUT CBETNO-KENTHIA, pPeXe y Hero
HabnwpaeTcA KOpWYHeBaTaA OKpacka, 4To, NO-BUAWMOMY, CBUAETEenbLCTBYET
0 HEKOTOpPOM npoAsneHMn ¢aKTOpPoOB oOKucneHwA. Ha BbICOKUX CcTaguAx
KarareHesa y Hero NOABNAIOTCA CEPOBaThie OTTeHKW. B oTpaxeHHOM cBeTe OH
cepbiii. [InA Hero xapakTepHbl 3NNMNCOBUAHLIE M OKPYrnble hopMbl hparmex-
TOB, LUAarpeHeBan NOBEPXHOCTb, 3ameTHeI penbed. Mo BHEWHUM npu3Hakam
3TV pacTUTenbHble OCTaTKW HanoMuHaT Bofopocnu Tuna Pila.

Cpean canponenesoro OB BctpevaotcA obpebiBku ncesposuTpuHuta. OH
HaxdAWTCA B BW/e CB0e0obpasHbIX KOPUYHEBO-OPaHXeBbIX 0Bpa3oBaHuii ¢ warpe-
HeBOW NOBEPXHOCTbIO. B OTpakeHHOM CBeTe NCEBAOBUTPWUHUT Cepblid, cBeTno-
cepblil, ¢ ronyboBaTeiIM OTTEHKOM M 3aMeTHbIM penbecdom. B HexoTOpbix
¢parmeHTax HabnOAAlOTCA OCTaTKW KNETOYHOW CTPYKTypbl. CoxpaHHOCTb
NceefOBMTPUHUTA Becbma pasnuyHa. B ogHux cnyyaAx oOH npeacraened
obpbiBKaMW OAHOPOAHOrO CNOXEHWA C YeTKMMM KOHTYpPamu, B APYrMX —
NONYpPasnOXUBLUMMUCA, C PacnnbiBYaTbIMA  OYEPTaHUAMM  hparmeHTamu,
nepexoaAwMmK B 6eCCTpYK TYPHOE BELLECTBO.

Hapaay c canponeneesiM maTtepuanom B coctase OB wwupoko npeacrtas-
neHbl M pacTUTenkHble OCTaTKM rymycosoro paga (wHorpa pgo 60-70%), s
COCTaBe KOTOPbIX NPUCYTCTBYKT MWKPOKOMMOHEHThI rpynn ButpuHuta (Vt),
roamuuta (F) w neintunuta (L). CpepHee copepxanue Vt w F cocrasnrer
cooteercTBeHHo 16 M 22%. O6blMHO OHM BecCTPYKTYpHbie, HO B OTAENbHbIX
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tparmeHTax HabnionaeTcA 3Be3vaTan CTPYKTYpPa WNu pa3spylueHHble, TPYAHO
pasnuMuMMble OCTaTKM KneTok. Ha gonwo nenTHMTAE NPUXOAMTCA B cpeaHem
3%. B OCHOBHOM 3TO MENTO-OPaHXKeBbie CNOPbl, OKPYrNOA UNW NEHTOBWAHOMK
hopMbl.

B paspese paccmatpuBaemoW Tonwu Ha HwukHerabaraHckoi nnowaam
(cks. 12) oBHapy»eH ManoMOLHbLIA, CYAR NO KepHy, nponnactok yrna. 3to
noKa eAMHCTBEHHaA HaXO0AKa, HAaCKONbLKO Ham W3BECTHO, U ANA BCeW naneo-
30ACKOW TONMWM B AaHHOM pervoHe. JTOT yronk — TWNW4HbIA Borxea. B ero
coctase npeobnanatoT 0OCTaTKKM BOAOpOCHen (90%) , npeacTaBneHHble ABYMA
pazHosuaHocTAMKM. OaHa — APKO-XKenTble NEeHTOBWAHbIE W HUTEBUAHbIE
OCTaTKW, HECKONbKO HaNMOMWHAKIWME CNOPbl HW3KUX CTagMi KatareHesa.
Paamepel ux Bapbupytotr ot 0,1 go 1 mm. OBbMHO OHW OpPUEHTUPOBAaHLI B
OHOM HanpaeBneHWW, BO3IMOXKHO, NapanennbHo HannacroBaHuio. [lpyran pasHo-
BMAHOCTL BOAOPOCNen — cpasHuTensHo kpynHeie (0,5—2 mm), 8 npoxoaAwem
CBETE TEMHO-OPaHXEBbleé M CBETNO-KOpWuYHesble. B Hux Habniogaerca cnabo
BbIP@KEHHAA KNETOMHAA CTPYKTypa B BW/Ae NYCTOT, 3aNOfHEHHbIX KanbuuToM.
Mo BHEWHWM NPU3HaKam 3TW pacTUTenbHble OCTaTKWM oBenx pasHOBMAHOCTEN
cx0Xu ¢ BypbiMMBOAOPOCNAMUPOAA Laminarites, onucaHHbimu A.T. Boiuexos-
ckon, .M. Napnaposoi u J.H. Unsuenko [1968] & POB mezo3oitckux otno-
»eHuin YcTe-EHnceiickoro paioHa u 3anagHo-CubupcKkoin HU3MeHHOCTH.

Kpome canponenesoro martepwana, B 6orxefe BCTpevaloTCA eAUHUYHbIE
thparmenTsl BuTpuHUTa U newntuHuta (10%). Ortcytcreue B cocrase POB
dJFDSMHHSHpOBaHHbIX pacTuTenbHbIX OCTATKOB M XOPOLWAaR COXPaHHOCTb BOAO-
pocnei CBWAETENLCTBYIOT O (OPMUPOBaHMM 3TOrO YronbHoOro nponnacra
B aHaspobHeIx ycnoeuAx. Hakonnexue pactutenbHoro martepuana, No-BUAMMO-
MY, NPOMCX0AMNO B 3anMBHO-naryHHom GacceliHe.

B rnMHUCTBIX M3BECTHAKAX AOBOMbHO 4acTo BCTPedaeTcA copBupoBaHHOe
OB, koTopoe 0BbIMHO HAxX0AWTCA B BUAE Opeona BOKPYr MWHEPanbHbIX
3epeH. B oTnuuMe oT makpo- U MukpoaeTputoBbix dopm POB, B KoTopbix
COXPaHAETCA MNEpPBMYHAA CTPYKTypPa PacTUTENLHOro OCTaTKa AdKe npu
ouYeHb Manbix pasmepax, copbuposaHHoe OB He UMeeT CKONbKO-HUBYAL ACHON
CcTPYKTypbl. BepoAaTHo, oHO obpa3yerca 3a cyet Tow vactu OB, kortopasa non-
HOCTbLIO PasnoXunack W 3aTeMm nepewwna B KonnouaHslM pacteop. Ocaxaexue
atoro OB Ha muHepaneHbIX YacTvuax M nocnepywliee npeoGpasosaHue ero
B nepuoa KarareHesa GnarbnpuATtcTeoBano npespaweduio OB B oaHOpOAHYO
maccy. B cdopmupoBanum 3atoro smaa POB B03MOXHO yuyacTve cambiX pas-
AWYHBIX MUKPOKOMMNOHEHTOB U TUMOB WMCXOQHOrO PacTUTENbLHOrO MaTtepuana.
Moatomy no copbuposanHomy OB TpyaHo cyauTe 0 ero rymycoBol wnw
canponenesoit npupoge. MoxHo Toneko npeanonarate o npeobnanaHum
onpeaenenHoro Tuna OB, ocHoBbIBaACL nWWbL Ha aunanbHeIX YCNOBUAX
thopmupoBaHuA oTnoxeHwit. B nocnegHue roabl B KnaccudmKaumAx ropounx
cnaHues copbuposaHHoe OB BbIgenAlOT B CaMOCTOATENbHYK rpynny — copbo-
MUKCTHHUTA, a No npeobnapatowemy reHeTuyseckomy Tuny OB pasnuuaioT rymo-
canpo- unu canporymocopBomukctuimut [FuH3bypr u ap., 1976]. Ecnmu
NPUAEPMUBATLCA 3TOW KnaccudmKauunm, TO B M3YYEHHbIX HaMW IMHUCTLIX
W3BeCTHAKaX npeobnagaet rymocanpocopbomMuKCTUHKT.

TeppureHHo-aneBponMTOBaR Tonwa nepmo-kapboHOBOro Bo3pacTta BCKPbLITA
MHOMMMK CKB@¥MHamu 8 YcTh-Thimckom u Hapbimcko-Konnawesckom Bacceid-
Hax. CyaR no NUTONOro-reoXuMUYecKUM AaHHbIM U ocobeHHOCTAM dhayHUCTH-
YECKOro KOMMNEKCa, 0CaaKOHaKONNEHUe TEPPUreHHbIX NOPOA BEPXHEro naneo-
30A NPOMCXOAMNO Kak B CONOHOBAaTOBOAHBbIX, TaK W B NPecHoBOAHLIX Bac-
ceiHax. OcHOBHaA 4acTe OCagkoB Tonwm copmuposanace B cnabosoccra-
HoBuUTenbHOW obcTaHoBke. OpHako B OTAenbHble 3Tanbl Ha HEKOTOPBIX NNo-
WaaAX BepxHenaneo3oWckue nopods! GopmuMpoBanuce B CNabooKUCNUTENbHLIX
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yenosuax. Cpean Bcex M3yueHHbIX AOKOPCKUX OTNOXEHWA NOPOAbI 3TOW TONLM
HauBonee oBorauieHsl pacTUTENbHLIM MaTepuanom. MakcumansHble KOHUeHTpa-
umn C,pp OTMENAKOTCA B aprunnnuTax BOCTOYHOW 4acTk Mapabensckoro mera-
sana. B Gonbwei yactm uccneposanHbix npob copepxanve Copr npessiwaet
KknapkoBbid ypoBeHb (0,9%), a B HexoTOpbiX 06pasuax [OCTAraeT 3Hauu-
TenbHbiX BenwuuH, Gonee 6,0% (Konnawesckan u lNockoesckaa nnowagu) .
B cocrase POB npeobnapaioT pacTuTenbHble OCTaTKU rymycosoro paga (85—
90%). Cpeav Hux HambBonee WKMPOKO PacnNpoOCTpaHeHbl MUKPOKOMMOHEHTBI
rpynnsl ButpuHuta (50—55%) . ®O3UMHUT KM NEANTUHWT 3aHUMAIOT COOTBETCTBEH-
HO 25-30 u 5-10%. W3-3a BLICOKOW CTeNeHW KaTareHe3a OTNOMEeHWW 3Toro
paioHa (ctagum [MA—A) Bce MWKPOKOMMNOHEHTbI B MNPOXOAALLEM CBeTe
TEMHBIE U YepHble, @ B OTpaxeHHOM — Benble u Apko-Genbie. PasnuuaioT
WX 30eCb B OCHOBHOM N0 MOP(hONOrMYecKMM 1 ONTUYECKUM NPU3HaKaMm.

B rnmumucTbix nopoaax POB BcrpevaeTcA €awe BCero B TOHKOAWCNEPCHOM
COCTOAHMW C PasMEpPOM 4acTWL OT HECKOMbKUX MUKPOH A0 AECATKOB, pexe
coTeH MMKpoOH. Hapaay ¢ ToHkoaucnepcHbim POB BCTpevaroTCA CpasHWTENLHO
KpynHele dparmMedTel pactednid, gocturawowme 1 MM u  Gonee. Owu
npeacTaBnAlT coboi yanuHeHHO-TabnuTyaTeie 06pazoBaHuA, pa3butbie nonepey-
HON TPeLMHOBATOCTbIO. PparmMeHTbl C ACHBIM KNETO4HbIM CTPOEHUEM AOBONLHO
peaku.Yaule BCEro oHW  MMEKOT 3Be3a4aTy0 CTPYKTYpPY, nubBo npeacrasneHbl
oTaensHbIMM 06pbIBKaMK KneToK. MNOXaA cOXPaHHOCTL KNETOYHOrO CTPOEHWA
MOXeT BbiTb CBA3aHa CO MHOMMMW NPUYMHAMKM, B TOM 4MCne C AanbHOCTbH
TPaHCNOPTUPOBKW A0 MECTa 3aXOPOHEHWA, WHTEHCWBHOCTLH NPOULECCOB renu-
tukaumm v T1.4. BoamokHo, onpegeneHHylo ponb B npeobnagaHun GeccTpyk-
TYPHBIX (hparmMeHTOB chirpanM (aKTopkl KaTtareHesa, NoCKonbKy noaobHble
ABNEHUA BeCCTPYKTYPHOCTM CUNbHO NPeoBpa3oBaHHbIX PAaCTUTENbHLIX OCTATKOB
6binK 3aMeveHbl B pAAe PalioOHOB U ApYyrumu uccnegosatenAamu [Epronsckan,
1939]. XapakTepHo, 4TO Yy BHelWwHe BecCTPyKTYPHOro BUTPUHWTA Ha aTanax ano-
KarareHesa MOXHO HabnioaaTe NPOABNEHWE CKPLITOW CTPYKTYPbl, KOTOPaA Bbl-
paXkaeTcA B HEPaBHOMEPHON aHW30TpoNuUKn thparmeHTa.

B necuaHo-anesponuToBbIX nopoaax cogepianue C,,. 3HaYMTENLHO HWdKe,
YeM B PAacCMOTPEHHLIX aprunnuTax, HO B CPEAHEM HE HWXKEe KNapKOoBbIX
ypoeHei. B HekoTopeix o6pasuax C,,, aocturaer 1%. B cocrase POB pesko
npeobnanaloT rymycoeble KomnoHeHTbl (95—97%). Cpean HUX KonwuyecTso
¢ro3nHuTa 06b14HO He npeBbiwaeT 50—60%. BUTPUHUT U NEMNTUHUT COCTaBNAIOT
cootBetctBeHHo 20-30 wu 5-10%. PactutenbHble OCTaTKu canponenesoil
npupoabl He xapakTepHsl anA POB 3tux oTnoXXeHWA W BbiNKM YCTaHOBNEHbI
TONBKO B eAMHWYHLIX npobax.

8 necyaHo-aneBpoONUMTOBbLIX Nopopax tparmentapHan cdopma POB npeo6-
nanaeT Haa ToHkogucnepcHow. Pasmepsl POB 3pecs HamHoro 6Gonbiue, 4em
B rnmHax (ao 1 mm). BetpevaiotcA v Gonee KpynHbie (A0 HECKONBKWMX MUANK-
MeTpOB), B Pa3HOW CTeNneHW OKWCNeHHble (hparmeHTsl, NO pa3mepaM CXoXue
C MuHepaneHbIMK 3epHamu. Popma ux 06bIYHO W3OMETPUYHAA, pacnonoXeHue
XaoTuyHoe. XOTA W PeaKo, HO BCTPEYAKOTCA KpynHble hparmMeHThbl, NONHOCTLIO
COXPaHUBLUME UCXOAHYIO (hOpPMY, 8 MHOTAA U CTPYKTYPY PaCcTUTENLHOIrO OCTaTKa.
KoppoavpoBaHHan NoBEPXHOCTL U U3bEEHHbIE KPaA ()parMeHTOB CBMAETeNbCT-
BYHOT, NO-BUAMMOMY, O NPOACIKEHUM BUOXMMUYECKOTO Pa3NOXEHNA MCXOAHOMO
mMmaTtepuana v nocne nonagaHuA ero B OCaaok. 3TO NOATBEPXAAETCA HAaXOXAEHN-
em nofobHeix ctopm POB rnaeHbiM obBpasom B necyaHMkax, T.e. B nopojax,
KOTOPbIE W NOCNe AUareHe3a COXPaHAIOT NOPUCTOCTb, AOCTATOMHYIO ANA NPOHWUK-
HOBEHWA KUCNOPOAa, NOAAEPXKMBAIOLLErO NPOLECCH! O KUCNEHWA.

POB B necTpouBeTHbIX, CYLWECTBEHHO KOHTUHEHTaNbHLIX OTNOXEHWUAX
nepMOo-TPUaca, M3y4yeHO B BOCTOMHOW 4YacTW PaccMaTpUBaEMOro paioHa, B npeje-
nax AxapMuHCcKoro merasana. MpenmyLUecTBEHHO OKUCNWTENbHbIE 0BCTAHOB K
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HaKoNneHWA W anareHesa aTux obpasosaHui Gbinu KpaiiHe HeGnaronpuUATHLIMK
ANA HaKoNNeHWA OpraHM4Yeckoro martepuana. oaromy 3geck, Kak v B 6onb-
LUMHCTBE MECTPOLBETHLIX TONW APYrUX PervoHOB, OTMENalTCA Manble KOoH-
ueHtpaumn C,,. (nopraxa 0,05%). POB npeactasneHo eamHuuHbiMM OCTaT-
KamMu ryMyCOBOW PpacTUTENbHOCTM C KOPPOAUPOBAHHOW MOBEPXHOCTHIO W
M3bEIEHHbIMW KOHTYpamu. [noxaA COXPaHHOCTL 3TWX OCTaTKOB 3aTPyAHRET
AWArHOCTMKY MWKpOKOMMNOHeHTHoro coctasa POB u wu3yyeHue wucxoaHon
npupoasl.

Takum o6pazom, nposeaeHHoe uccnegosanme OB nokasano, 4To OTNOXeHUA
naneo3oicKoro HedTeras’oHOCHOrO KOMMnMeKca B Pa3HoW creneHn obBoraweHs!
OpraHWYecKUM BeLLLECTBOM, @ ero COCTaB HaXOAMTCA B TeCHOI CBA3M ¢ (haumans-
HbIMW ycnoBuAMK ocagkoHakonneHuA. KoHnueHTtpauua OB B nopoaax ysenuuu-
BaeTCA BBepX No paspe3y naneo3oA (oT pudei-BeHACKUX K Nepmo-kap6oHo-
BbIM 06pa3oBaHMAM) W 3aTeM pe3KO CHWKaeTCA B nepmo-Tpuace. B atom xe
HanpaBneHWn HabniopaeTcA 3akoHOMepHoe W3MeHeHue coctasa POB: or
canponenesoro, ryMyCOBO-Canponenesoro B OTNOXEHWAX HUXKHEro W cpeaHero
naneo3’oA K CyLIecTBEHHO ryMycoBOMY B nopoaax nepmo-kapGoHoBoro u
nepmo-TpMacoBOro Bo3pacra.
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3BONOUMA FTANMOrEHHOrO
U BMOMEPMHOINO NOPOAOOEPA3OBAHMUA
U UX B3AMMOCBA3b B UCTOPUM 3EMNU

lanoreHHaA ceaumeHTaumA B uctopuu 3emnu, Kak BbiNO HamMu BbIABNEHO
[Ceaneuxwit n ap., 1977], cambiM TecHbiM 06pasomM He TONbKO NPOCTPAHCTBEH-
HO, HO U reHeTUYecKu, cBA3aHa ¢ KapbHoHaTHbIM GuorepmoobpasosaHuem. Pac-
CMOTPEHWE W aHanu3 3TMX ABYX BeTBei OCaAoMHOro NPOUEcca B HepaspbiBHOM
EAWHCTBE NO3BONAET NPUATH K HOBLIM BbIBOAAM OTHOCHMTENBHO UX 3BONOLWK.
Mpexpe BCero ycrtaHOBNEHO, YTO BO3MOXHOCTb NPOABNEHUA BLICOKUX CTaaWi
ranoreHe3sa v HakonneHWe MOLHbIX FanoreHHbIX TONW, 3aBMCENo He TONbLKO OT
6GnaroNpUATHONO COYETaHMA CTPYKTYPHO-TEKTOHUYECKMUX, KNUMATUHEeCKuX, tu-
3UKO-XUMUYECKUX U APYTMX XOPOLUO W3BECTHbIX (haKTOPOB, HO U MHTEHCUBHOMO
6uorepmoobpasosaHuA. CuHreHeTuyHoe GuorepmoobpasoBaHue C XapakTepHbl-
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MW ANA Pas3nu4HbBIX OTPE3KOB reonorMYecKoro BpemMeHu ocoBeHHOCTAMK 3aKo-
HOMEpHO BO3HWKano B obnactu 6apoBoi NepemMbIYKY BCEX M3BECTHLIX K HacToA-
wemMy BpeMeHu MOPCKMUX ranoreHHbix 6acceHoB. B cuny ceonx akonoruueckux
ocobeHHocTer pudocTpoALWME OpPraHu3mMbl GbICTPO KOMMNEHCUPOBanW TEKTOHK-
yeckue noaswxkKu nwboro 3Haka u obecnevynBany PaBHOMEPHYIO U NOCTOAHHYIO
CBA3b NUTAKOWEW MOPCKOW NPOBUHUMK C BacceMHOM ranoreHHon ceaMMeHTaumm.
Takum o6pasom, GuorepmoobpasosaHue 6biN0 CBOEro poaa aBTOMAaTUYECKUM
NPUPOAHBIM PEryNnATOPOM, CTabUNU3UPYIOWMM TMAPOAMHAMUYECKUIA PEXUM ra-
noreHHoro BacceitHa.

AHanu3 UMELWMUXCA MaTepuanos Mo KPYNHbLIM KU XOPOLUIO M3Yy4eHHbIM rano-
reHHsIM dhOpPMaUMAM NO3BONAET HAMETUTL HEKOTOPbLIE YepThl 3BonuMKn Buorep-
Mo06pazoBaHMA B UCTOPUM 3EMNU U YCTaHOBUTL 0COBEHHOCTW ero BAWAHWA Ha
NPOLECcChl FranoreHesa B pasnnyHbie 0TPE3KKW reonoru4eckoro BpemMeHu.

B nokembpum ycnoeBuA anA hOpMWPOBaHWA KONOHUanbHbIX 6EHTOCHLIX opra-
HM3MOB OTCYTCTBOBAanMW, YT0 NPENATCTBOBANo, HECMOTPA Ha Hanuuue Gnaronpwm-
ATHBIX CTPYKTYPHO-TEKTOHUYECKUX, KNUMATUYECKUX 1 DU3MKO-XMMUYECKHUX YC-
NOBWHA, WWPOKOMY DPasBWTUIO NPOLECCOB ranoreHHon cegumenTaumun. Hakonne-
HWe NOPOA HU3KKX CTaAUA ranoreHe3a HOCUNO 3NU30AUYECKUIA XapaKTep.

B xembGpuu npoctedwume opraHoreHHsle NOCTPoMKKM Tuna GuocTtpomos u Guo-
repmoB, CNoXKeHHbIX BOAOPOCNAMMK 1 apXeoumaTamu, OTAENANK ranoreHHele Gac-
CeitHbI OT NUTaKLLero ux Mopa. HebonblwaA MOLWHOCTL U NPOCTOE CTPOBHUE NOCT-
POEK YKasblBalOT Ha He3HaYMTenbHYI rnyBuHy M CTabunbHbIA TEKTOHWYECKUIA
pexxum BacceitHa cegumeHTaumu. FanoreHes npu 3ToM OCYLUECTBNANCA TONbKO
Ha perpeccMBHbIX CTAAMAX OCAAKOHAKOMNNEHWA.

XapaxkTepHbIM NpuMepoM Takoro poaa 6uorepmoobpazoBaHuA, OCYLWECTBNA-
lolerocA B 3oHe 6apoBOiA NepeMbIYKK CUHrEeHETUMHO ranoreHesy, ABNAKTCA Op-
raHoreHHble NOCTPOMKW BEPXONEHCKOW CBWTLI MAWCKOro Apyca cpeaHero Kem6-
puA Cubupckoi nnatcopmbl. HakonneHwe oTNOXXeHWIA 3TON CBWTbLI NPOUCXOAM-
No Ha yvyacTKax ¢ pa3Hoi naneoreorpaguyeckoir obctaHoBkowW. HOro-zanapHan
KpaeBaA 4acTk 3NWKOHTUHeHTanbHoro GacceiiHa MMena OTHOCWUTENLHO BBICOKYHO
coneHocT, obecneunsasiuyo (hopMuMpoBaHue HapAAY C NECTPOUBETHLIMK WU 2Ba-
nopuToBbix 06pa3oBaHuiA, a BOCTOYHAR W CEBEPO-BOCTOMHAA — HOPManbHYH
MOPCKYI0 COneHocTb, oBycnoenuBatowlyw KapboHaTHOe 0CaAKOH3aKOMNEeHMe.
CeBA3k 3TMX ABYX yvacTKOB 6GacceiiHa ceaMMeHTauMW OCYLWeCTBNANAch 4Yepes
Y3Kyl0 MPOTAXEHHYIO MepexofHYl 30HY, PacronoXKeHHY Ha BHeLWHeM Kpae
wenbha ¥ KOHTPONUMPOBABLUYIOCA KOHCEAMMEHTAUWOHHLIMK FAYy6UHHBLIMKA pa3-
nomamu yHaamenTa [Mucapuunk u gp., 1968] . B npegenax atoit 30Hb! LWMPOKOE
pa3BuTHE nony4Yunu Boaopocnesbie Guorepmel M GuocTpomel. MowHOCTe 3aTUX
OpraHoreHHbIX NOCTPOEK He3Ha4YMTenbHaA, YTo 06bACHAETCA CTaBUNBHOCTLIO TeK-
TOHWYECKOrO peXuma nnowagvw ceavmeHTauuoHHoro 6GacceiHa. OaHako oOHW
Wrpany CYLWecTBeHHYK ponb B NPOLEcce ranoreHHoro ocagKoHakonneHuAa, uso-
NUPYA WenbpOoBY YacTk OT OTKPbITOro MopA. OpraHoreHHsle nocTpoku obpa-
30BbiBanu Gapbep, 3aep)KMBaKOWMIA M Perynupyiowmid NocTyNneHne MopcKomn
BOAbLI B 30HY BHYTpeHHero wensda, u Tem camesiM cnocobcTBoBanu ranoreHHom
CeAMMEHTALWM.

HesHaunTenbHble NO MOLWHOCTH M NPOCTLIE NO CTPOEHUIO OPraHoreHHkIe NocT-
poiku dopmupoBanuce Ha TeppuTtopun BoctouHon Cubupw B o6nactu Gaposoi
nepembiukn BacceHOB ranoreHHoOW ceAMMEHTaUMM M B No3gHeKemBpuricKoe
spemA [Mucapunk u ap., 1968; XKapkos, Ckpunux, 1971].

B naneosoe B npeaenax 6apoe hopMUPOBanKCh yxKe CNoXKHble BUOCTPOMHBIE,
6uorepmHele n pucoBble MacCMBbl, COCTORLMWE U3 KOPannos, MLWaHOK 1 ry6ok.
Jxonoruveckue ocobeHHocTu aTux GuorepmooBpasosatenei obecneynsanu npo-
uecc ranoreHesa He TONLKO NpU CTabuUnNbHOM TEKTOHUYECKOM pEeXWME, HO U B
CTaAvio OTHOCMTENLHO pe3kux TpaHcrpeccuid. Mpu atom rny6uHa conepoaHoro
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GacceitHa Morna focTUraTe MHOTMX COTEH MeTpOB, 8 MOWHOCTL pudoreHHbix 6a-
POBbIX COOPYXEHWIA cocTaBnATe Horaa 1000—2000 m.

Mpumep naneo3oickoro 6MorepmoobpasoBaHuA, NPOTEKAOWEro CHHreHeTHY-
HO ranoreHesy, — nepmckue pudsl lNpeaypaneckoro nporwba. O6paszoeaHue
Gonblien ux 4acTu NPOMCXOAWNO B FeHeTUYECKOW B3aWMOCBA3M C Npoueccamu
ranoreHHon cegvmeHTauumn, ocyulecTenArwmmuca B MNpukacnuiickoid BnaguHe.
Pudhbl, KoMneHcMpyA B cuny CBOMX 3KOMOrMYecKux ocoBeHHOCTeH Ha NPOTAXe-
HUA ANUTENLHOrO0 BPEeMEeHW Pa3nMyHble N0 MHTEHCHMBHOCTW TEKTOHMYECKUE ABMW-
EHWA Ha rpaHuue GacceHOB C Pa3nMYHOM coneHocTwio, obecneyusanu copmu-
poBaHve Bo BnaguHe molHoi (Ao 2000 m) ranoreHHoi dopmaumu. ManoreHes
B CBOW o4epeab, 0BycnoBNMBaA NOCTOAHHLIA W HanpaeneHHsI Yepes pudel noa-
TOK HOpManbkHOW MOPCKOW BOAbl, cnocoBeTBOBan Hapaay ¢ Apyrumu cakTopa-
My 06pa3oBaHKi0 COM3MEPUMBIX NO MOWHOCTK C ranoreHHon opmauneis pudo-
reHHbIX NOCTPOoeK. .

Apyrve npumepsl Naneo30WCKOro WHTeHCMBHOro GuorepmoobpasoBaHuA,
CBA3aHHOro ¢ ranoreHe3om, — pudoBsid Maccus [Mpeckyen (BepxHui AnbK-
Mownnt 3anagHo-Kawaagckoro 6GacceitHa), MNypoHckuw Buoctpom (rpynna [ert-
pouT-Pueep Muuuranckoro bGacceitHa) v ap.

B me3o30e u KaWHo30e Guorepmoo6pasoBaHue nony4yuno Haubonbluee pa3su-
Tue. B oBnactax 6apos hopmupoBanuce cnoxHeinlwne pudoreHHble NOCTPORKM,
KOMMEHCHPYIOWMWe AaXKe pe3sKue HUCXOAALWMWEe ABMXEHMA W OTAENAOWMWe focTa-
ToyHo rnyBokoBoaHble GacceitHbl, B KoTopbix 6narogapA crabunsHomy ruapo-
AMHAMMYECKOMY PEeXWMy NpoTeKanu NPoLeccsl FranoreHHoN CeAnMeHTaLnK.

MouwHble me3030fCKue OpraHoreHHble nNOCTPOMKHU, COPMUPOBABLUMECA
CMHreHeTUYHO Npoueccam ranoreHdesa, uiayvyeHsl Hamu Ha CesepHom Kaekase
[Boitko u ap., 1977; [Jepesarud n ap., 1977]. 3peck cBA3L NO3AHEIOPCKOro
ranoreHHoro 6acceitHa, Bxknwouarowero BoctodHo-Ky6aHckuin, YepHonecckui,
Tepcko-Kacnuickuit nporubel u Cesepo-KaBkascKyo MOHOKNMHANL, OCYLLECTB-
NANAck C OTKPLITEIM MOPEM B KUMEPUAXK—TUTOHCKOE BPEMA NWLLL B OTAENbHBIX
yyYacTKax: Ha 3anage B paioHe p. Kypaxunc, Ha BocToke B cpeiHEM TEYeHUMU peK
ApaoH n Tepek. Ha TeKTOHMYECKMIA PEXXUM 3TUX YYaCTKOB CeAWMEHTAUMOHHOI 0
GacceitHa, NpUYpOYEHHbIX K BHELWHeMY Kpaw wensda, BAMANO, C OAHOA CTOPO-
Hbl, HEYCTOWYMBOR NOrpY)KeHWe reocMHKnNUHaneHoro GacceitHa, ¢ ppyrov — 6no-
KOBble ABWKEHWA.

Obuiee, Ho 3a4acTyw panexko He crabunsbHoe nporubaHwe BHELWWHEro KpaA
wensbtha KoMneHcuposanock (¢ COM3MePUMO CKOPOCTLIO) POCTOM OPraHoreH-
HbIX MOCTPOEK, MOLWHOCTb KOTOPbIX K KOHUY (hOPpMUPOBaHWA ranoreHHoi Ton-
uwm cocraenAna ot 200 go 1500 m (rope! PuwT, OwTeH, BocHUHCKWIA pud, pas-
seaoyHble nnowaaw Mobepa, Camypckan u ap.). OBpasosaslwmecA Ha 3TUX
y4acTKkax MolHbie GapeepHble pudibl, HECOMHEHHO, Wrpanu ponk Gaposoro coo-
py>keHuA, oTaenAsLuero BaccedH ranoreHesa oT NUTaOWeln MOPCKOW NPOBUHUWMK.
Wx dopmupoBaHue Hayanock B No3aHeKennoeei—oKcthopACcKoe BpeMA, a paseu-
TWe LWNO B TeyeHWe BCero BpemMeHw ranoreHesa. Mpuyem B KUMepUAX-TUTOHCKOE
BpemA BGuorepmoobpazoBaHunio, KPOMe TeKTOHWYECKOro M apyrux thakTopoe,
cnocobCTBOBAN Takye NOCTOAHHLIN HaNPaBneHHbIM NOATOK MOPCKWX BOA B 30-
Hy wenbtha, obecneynBaslunii GEHTOCHbIE KONOHWaNbHbIE OPraHW3Mbl NUTaTENL-
HbiMW BewecTBaMu U OAHOBPEMEHHO npenarcmvroumﬁ NOCTyYnNneHu croaa Tep-
pureHHoro marepwana. Takan HanpaBneHHoCTb ob6BbACHAETCA nageHMemMm ypoBHA
Boakl B BacceilHe ranoreHHOW CeAMMEHTaUMM 3a CYET ee MHTEHCUMBHOrO ucnape-
HUA B apMAHOM Knumare.

B 1o e BpeMA (hopMupoBaHue puthoreHHbIX COOpYKeHWin BapoBO Nepembiy-
KW, KOMMNEHCUPYA TEKTOHUYECKWE ABMXKEHWA B Npeaenax KPomKu wensda, cno-
coBCcTBOBaNO perynupoBaHuio TMAPOAMHAMUYECKOro pexuma B BacceitHe ranore-
He3a, YTo obycnosBuno HakKonneHuwe B Hem MowHbiX (Ao 1500 m) Tonw runca
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N KamMeHHOW CONW, BO3MOXHO, C KanuWeHOCHbIMKM nnactamu. PopmuposaHue
B obnactu 6apoBOA NepemMbINKK MOLLHbLIX W CNOXHBIX PUCHOreHHbIX COOPY XKeHun,
CcNOcoBbHbIX KOMMNEHCUPOBAaTb Ad)Ke pe3Kue TEKTOHUYEeCKHE NOABVMXKKM BHeWHero
Kpaa wenbta, nisectHo Takxe B CpeaHen Azun (Cepaxckan nepembluka B 3a-
nagHown 4actu Xusa-Myprabckoi BnaguHsel) , MNpeakapnatee (Mogonsckue TonT-
psi) , Abuonuu ([laHakunscKan BNnaguHa) v Apyrux panoHax.

B xoae reonoruveckoi UCTOPUM TaK»Ke W3MEHANCA COCTaB ranoreHHbIX oTno-
weHun. ConeHocHble Tonwm, cthopMUpPOBaBLUMECA B KemBpuu—cunype, 0THOCAT-
CA K XNOPUAHOMY TUNY, 3 HAYMHAA C AEBOHCKOro Nepuoaa u ocobeHHo nepmMmcKo-
ro WMPOKOE Pa3BuTHE NONYYMNKU KanuhHo-cynbthaTHble obpasoBaHuA. Kavect-
BeHHbIE W3MEHEHWA COCTaBa CONEHOCHbIX (hopMaunii NPoOU3oOLWNN U B FEepUMHC-
Kyl 3noxy cknagsatoctu [Boronenos, Xapxos, 1981)]. 3sontouua cocrasa ra-
noreHHsIx hopmaunii CBA3aHa He TONbLKO C NepeMelleHMeM conepoaHeix baccen-
HOB BO BHYTPEHHWE 4acTW KOHTMHEHTOB, HO W XapakKTepom CcTabunusaunu ux
TMAPOAUHAMMUYECKOMO PEXMMAE, KOTOPbLIA BO MHOTOM ONpeaenAeTcA 3KoNoruyec-
KUMKW OCOBEHHOCTAMKW BEeHTOCHbLIX KOMOHWaNbHbLIX OPraHU3MOB, CNArarwWMX
pudhoreHHbie NOCTPOAKK B 0BnacTu 6apoBoOiA NepembIv4KH.
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NOBEAEHWE 30NM0TA NPU KOPOOBPA30OBAHWMU

U OCAAKOHAKONNEHWW

Kopbl BbiBETPMBAHWA KakK WCTOMHUK METannoe CTPatudoOpMHbIX MEecTo-
POXAEHUIA y)Ke AaBHO NPUBNeKawT Gonblioe BHUMaHue uccneposatenei. Oana-
KO NPpU U3y4yeHWUU 3HAOM eHHbIX 30NOTOPYAHBLIX Mecmpomneuuﬁ B Cuny uctopw-
YeCKW CNOXWUBILEroCA NPeACTaBNEHWA O BbLICOKOW XUMWYECKOW WMHEPTHOCTK
30N0Ta B 3K30TeHHbIX YCNOBUAX KOPbI BbiBETPUBAHWA PACCMATPUBAaNMCh NULLL
KaKk 6GnaronpuATHbIA hakTop ANA (OPMUPOBAHMA Ero POCChINed U OCaf0UHbIX
MECTOPOXAeHWI. Hamu nonyvyeH HOBbIW Marepuan, CBUAETENbCTBYIOWMWA Q
XOpPOLWed MUrpayroHHon cnocobHocTu 30n071a NpU KopoobpazoBaHwuW, KOHTpo-
RAPYEMOW TUNOM BbIBETPUBAHMA, COCTAaBOM MCXOAHLIX NOPOA W PAAOM A PYrKnX
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Tabpuya 1
Nepepacnpeaenenve 30N0Ta B TMAPOCNIOANCTHIX KOPaX BLIBETPMBAHWA

Wcxoawan nopona Kopa BeiBeTpusanun
Nopoaa =
n x A n x l A K
WMHTPY3WBHbIE KWCNOr O COCTaBa 137 29 75 235 48 102 14
BynkauuTtel ocHOBHOro coctasa 28 30 80 36 34 7.7 09
B uenom 165 29 76 291 4.5 9,7 13

Mpumewanuwe n — KONWYECTBO aHanu3oe (ANA WMCXOAH bX NOPOA COOTBETCTBYET
KonuiecTBy npoduned); x — cpeaHee; A — T0 ke, HO B Mr/m?; K —koadduumeHT KoH-
ueHTpauvmn 3onoTa (oTHoweHne A B 3N0BWKM K A B MCXOAHOK nopoae) .

takTopoB. 3TO NO3BONAET PacliMPUTL 3Ha4YeHWe PoNu KOP BbiBET pMBaHWA B
pacnpeaeneHnnn 3010Ta B OCaAoYHbIX NOPOAAX, B BO3HWKHOBEHWM €ro NoBbi-
LWEHHBIX KOHUEHTPauMi W GOopPM HaXOXAEHWA Ha PasNUYHbBIX CTpaTurpadm-
YECKMUX YPOBHA X OCAA0YHOr 0 uMKna.

OnpoboBaHHbIe H3 30M0TO ME3030MCKWE W KaWHO30MCKWE KOPbl BbIBETPKU-
BaHWA W NPOAYKTBI UX nepeoTnoxeHuA B Cubupu, Kasaxcrave, Ykpaune, Kam-
yatke, MoHronuu v Ha ocTpoBax Twxoro okeaHa no npeobBnapawuwemy cocrta-
BY FMNEpPreHHbIX MWHEpanos B BepxHei Hambonee 3penoi 3oHe npodmnA Bbi-
BETPMBAHWA NOAPA3AENAKTCA Ha TMAPOCNIOAWCTbIE, KAONWHOBbIE W NaTepuT-
Hbie. WX wucxoaHble NOpoabl NpPeAcTaBneHbl pasHoobpasHbiMK Mar MaTU4ec Ku-
MM, MeTamMopgMYeCKMMW U OCafo4HbIMU 0BpasoBaHMAMM, CPEAU KOTOPbIX NO
COAEPKaHWI0 U pacnpefeneHuio 30N0Ta, a TaKXe No PacnonoXeHUK 30nN0TopyA-
HbIX NOMEl BLIABNAKTCA NOPOAbLI PErMoHansHoro ¢oHa m pyaHeix noneid. B uc-
XOAHBIX MOPOAax pervwoHanbHOro (hoHa coaeprkaHue 30N0Ta BapbupyeT B npe-
Aenax KNapKOoBbiX BENWYMH, @ B NOPOAAX 30N0TOPYAHLIX NONeW ero AUCnepcuA
nocTuraetT 3—4 nopAAKOB NPU CPeAHUX Ha NOPALOK Bbiwe knapkos [FocnAko-
sa, Pocnakos 1975] .

BolABNeHa cCneaywwan 3aKOHOMEPHOCTb FMNEPreHHOro nepepacnpeneneHvA
30N0Ta M €ro yvacTme B OCafoYHOM NPOUECCe B 3aBUCMMOCTM OT 3PenocTw
npotunA BbIBETPUBAHMA Ha NOPOAAX pervoHansHor o oHa.

HanmeHee 3penbie ruipocniOAUCTbIE KOPbl BbIBETPUBAHMA XapaKTepu3yloT-
CA Manow MOWHOCTb, CyrNUHUCTO- WNK ntﬁHMCTO-meﬁHHCTbIM cocTasom
¢ HebOoNbWKMM KONWYECTBOM TWUAPOCNIOA, MOHTMOPUNNOHWTE WM APYrux Cme-
LWAHHO-CNOWHBLIX [ YNEPreHHbIX MUHepanoB. PeakuwA BOAHbIX CYCNeN3iii TUAPRG:
cnoaMcToro anwewA 6auaika K HertpansHon (pH = 6,0-7,9), a reoxumudeckn
poACTBeHHbIE 3nemeHTs cnabo audgepeHuupoBansl. Haubonee cyulecTeeHHb e
ocoBeHHOCTM 3K30reHHOro nepepacnpeaeneHUA 30no7a 8 3ToM npodwmne —
NOHWKEHHOE COAEpP)KaHWe ero B NMPOAYKTAax HavyanbHOW CTaguv BbIBeTPUBaHWA
M 3aMeTHOe yBenw4eHue KOHUEHTPauwin B BepxHen uacTm anwsws. B uenom no
VA POCHIAVMCTOMY NPOGUMND Ko3MhuuMeHT KoHueHTpauum 3onota pased 1,3,
a cpeaHee coaepxkanve — 4.5 mr/T npu Bapuaumm ot 0,2 ao 30 mr/1 (1abn. 1) .

CnepnoearensHo, OKWUCnWUTENbHbIE BnAW3HENTpanbHbie YCNOBUA CyLLECTBOBA-
HWA TMAPOCNIANUCTLIX KOP BbiBETPUMBaHWA He BnaronpuATHBI ANA nepepacnpe-
AEneHWA 30N0Ta, B Pe3ynbTaTe 4Yero ero XemoreHHOW MUrpaumi 3a npeaenst
npocwmnA He HabnopaetcA. C nNOHMXEHWEM WEeNnoYHOCTW cpefdbl (B pamkax
WCcCcNefpoBaHHOr 0 MHTepBana DH CVCHEH.':]HI?I) NOABWXXHOCTE 30N0Ta yMeHbLWanNacs.
B obnacte ocagkoHakonneHwA 30n0To NOCTYNano rnasHeim obpazom Bmecte
C KnactuyeCKuUm matepuanom nNpuv 3po3vu raApoCcniAMCTbLIX KOP BbIBETPWU-
BaHWA .
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Tabnuya 2
Mepepacnpenenewne 30N0Ta B KAONWHOBLIX KOPAX BLIBETPUBAHMA

WcxoaHaA nopoaa Kopa sbiBeTpUBaHMA
Mopoaa - —
n X A n x A K

WHTpY3uBHbIE:

KWCNOro ¥ cpeaHero coctaea 26 23 59 126 4.4 86 14

OCHOBHOrO COCTasa 9 4,7 134 90 6,7 13,7 10

YNbTPBOCHOBHOMO COCTaga 12 25 65 39 3.0 6.0 09
BynkauuTe!
MeTamopdmieckue u ocanou-
Hble:

aNKMOCUNUKATHLIE 10 45 115 63 37 76 0,7

kapGoHaTHsI e 29 1.7 40 41 1o 31 08
MermaTuTsl 1 120 300 4 55 12,2 04
B uenom 87 2,7 73 383 44 78 13

Mpumeuan ne. 3Hauenne GyKBEHHBIX WHAEGKCOB CM. B Npum . K Tabn. 1

KaonuHoBble KOPbl BbIBETPUBAHWA WMEKOT MOLLHOCTL OT NepPBbIX AECATKOB
meTtpos Ao 100—120 m. B BepxHei, HanbBonee 3penow 3oHe NpodunA BbIBETPU-
BaHWA AOMWHUPYeT KaonuHuT. C rny6uHOK B 3aBMCUMOCTU OT COCTaBa UCXOA-
HbiX MopoA coctae HoBooOpaszoBaHW® MEHAETCA, Tak Kak Kaw/bld nopoao-
obpasylowmMi mMuHepan BbiBeTpMBaeTCcA no-<soemy [PocnAkos w ap., 1977;
Cyxopykos u ap., 1978]. Mo xapaxTtepy nepepacnpeaeneHus 3010Ta Bbiae-
NAKTCA KaonuWHoBble Npodwmnu Tpex pa3HoBuWaHOCTer: 1) 3onoTo Hakannuea-
ercA B anweun (K = 1,3—8,5) — KOpb! BLIBETPUBAHWA WHTPY3NBHBLIX U KPEMHK-
CTbiX NOPOA; 2) codep»aHwWe 30N0Ta B 3NOBUW COXPaHRETCA Ha yPOBHE UCXOA-
HeiXx nopoa (K = 0,8—1,2) — Kopsl BbLIBETPMBAHMA BYNKAHWUTOB U CEPULMTO-
ebiX cnadues; 3) anwswi obeaHeH sonotom (K = 0,1-0,8) — kopbl BbiBETPM-
BaHMA YrNMCTbIX, KapboHaTHeIX, BuoTUTCOABPKALUMX U APYrKMX NOPOA, CNOXEH-
Hbl X HEYCTOWMMBLIMW K AGHCTBWIO rvMnepreHHbIX areHTos MuHepanamu. B uenom
8bIBETPUBaHUE NOPOA NO KaONWHOBOW CTaAuu He GnaronpWATHO ANA MUrpaLun
sonota (rabn. 2) . Ero noaBWXHOCTe BO3pacTaeT No Mepe 3BONIOLWKA YCNOBUA
KopooOpazoBaHMA OT WEeNoYHbIX K KucneiM. B uwienoyHsiX cpeaax 3onoTo
HaKannuBaeTCcA B 3MOBMW COBMECTO C OKMCHbIM XKEne3om, B OKONOHEeWTPpans-
HbIX — C aniOMWHMEM, B KUCNbIX — MUIPUPYET COBMECTO C KPEMHUEM, LLenoY-
HbI MK 1 APYrumu meTannamu (1abn. 3).

AnA KaonuHoBOro NPodvnNA BbIBETPUBAHUA Ha N0 BbIX N0 COCTaBY UCXOAHBIX
NnopoAax XapakTepHo nepepacnpenenedve 3onorta no eeptukanu. OHo BeiHOCKT-
CA W3 BEPXHUX 30H NpodwnA u obpasyer ropu3oHTsEl BTOPWYHOrO 30M0OTOrO
oborawexunn B ocHoBaiun npocdunA, a Takxe 86nu3n KoHTakToB 30H npodwmnA
B YYaCTKax pe3kon cMmeHbl pH BOAHbIX CyCneH3uit BeiBeTpensix nopoa [Pocna-
KoB v Ap., 1977]. KoHTPaCTHOCT 3TMX FOPM3OHTOB 33aBUCMT OT COAEP KaHWA
30M0Ta B WCXOAHBLIX NOPOAAaxX, HO ero KOHUEHTPauuwA He npeBbiwaet 50 mr/T.

Takum 06pazom, KaONMHOBLIE KOPbLI BLIBETPUBAHMA MOryT Beite WCTOY-
HUKOM XEeMOreHHOr0 M KnactoreHHoro 3onoTta. B cnyvae Koraa wexofHble
NOPOALI CMOXKeHbl HeyCTOWYMBLIMM K BbIBETPUBAHWIO MUHEpanamu, XemoreH-
HOE 30N0TO MOXET NoCcTynate 8 06NacTe OCAAKOHAKOMNEHWA B HAYanNbHbLIKA
3Tan BbLIBETPUBAHWA W B MNOBLIWEHHOM COAEPMAHWM HaKaNNUBaTLCA B HUX-
Heil 4aCTW OCa4oYHOW TONUM AAHHOID IPO3MOHHOIO uvkna. Ho HanbBonee Gnaro-
NPUATHbI YCNOBWA MUrpauvv 3onota B obnacte ocapkoHaKoOMNeHwA B 3asep-
LWAKLWKMA 3TN 3PO3MOHHON0 UWKNE, KOraa AeHYAWPYKTCA rOPU3OHTLI BTOPUY-
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Tabnuya 3
MecTo 30n0Ta B PARAX KOHUEHTPUPYEMOCTH JMEMEHTOB B FNMHWCTOM CTPYKTYPHOM 3N110BUH
Hcxomxas [pH Bomnon Ko dHUHEHTE! KOHUEHTPALHH H PSILI AMEMEHTOB
nopona o 0,0 0,5 1 1.5 2 5 10
KTEN 1 L i i i 1 "N 1 2 1 1 1 A " | i 1 i 1
KaonuHossifi THN
I'paHHTH H 8,88 Na CaSi Mg Al |Zr Ga K | Ba Ni Zn
rpaHOAHOPHTBI Bi Pb |Mn Sr Fe?" Sn TiV Cu Fe¥ Au Ag V|Co Cr| S¢
JauxTossie 7.46 Na K Fe™ Si Al Ca Mg
nopdups Fe¥' Au Ti Mn
I'a66po 6,60 |MgNa Mn Si K Al
Fe''Ca P NiCu Co Au Zn Pb Ti Fe'
1
buoTHTOBBIE 544 Na Ca Mg Ti Si Al
rHeHCHI Fe? Mn AukK Fe*
JlarepuTHbiil THI
T
OnmMBHHOBBIE 654 |[Ca K Si  Au Al Fe Pb I
Ganb3arsi NaMg GaMn i Co Zn \'% Cu Ni Cr
I
Onmeuwossie | 550 | NaCa K Au  Si Cu Fe Ga Al
Ganb3arsi Mg Mn P CoCr Pb Zn Ni v Ti Zr
OneunoBsie | 535 Mg KAg Au SiMn Sc Zr Fe* Al Ga
atiasnt CaNaFe*  V Cu  Cr Zn Pb Ni| H ¥




Tabnuya 4
PacnipeaeneHue 30n0Ta NO rpaHnyNnoOMeTPUYECKUM (DPAKUUAM CTPYKTYPHOTO 3MI0BWA KOP BbIBETPUBEHUA KAONWHOBOrO TUNa

3nioeunit faUMTOBOTO NOpGUpa, yronbHbiA PYAHUK AHrpeH, YabexkucraH
I paHy nomeTtpuuec-
Bbixoa cpax- s 5
KaA hpakuua, Mm win, % MuxepansHseili cocTas ﬁ::,?a’:ﬁ:::, 3::092 hpak MuHepansHeid cocTas S:::&*::'#:
Mpodune 12/67; pH =6,30; ApH = —281 Mpodmne 3/67; pH =7,05; ApH =-2,06
T T T T
<0,001 16,6 Kion 3,72 7,7 Kioo 697
0,001-0,01 176 Kios 3,14 139 Koo 1,05
0,01-0,05 242 icoaPon 1,60 26,8 K, ooPair 6,83
0,05-0,1 65 Kool Cibsia 1,60 89 Kool 3Py 097
0,1-0,25 5.8 KgoTs (K + Ceb) 423 9.2 AL 395
0,25-05 4, Kyol, s Ks, 2,47 7.2 Kgol, ¢C Ka, 3,37
05-1,0 49 Kol ,Ka, 5,94 7,3 K,oKB;qT54C, 433
1-2 18 Ky:FseKay, 2,41 15,1 KeoKe, [, .C,o 4,17
>2 7.3 S T 2,62 11,3 e 6,71
TaBnuya 4 (npoaonxeHue)
CesepHsin KasaxcraH
I paHynomerpuyec-
KaA yHKUMA, MM Jnosuin rpaHuTa AnoBuit rabbpo-anopuTa
Mpodmne 243/73; pH = 725; ApH=-1,25 Mpodune 429/73; pH =7,77: & pH =-0,72
<0,001 58 B 3,81 12,5 K 9,44
0,001-0,01 188 Ky, B, 340 P e
0,001-0,05 146 K:, B ; " '
0,05-0,1 6.1 - 719 s e e g
B 10BPya ' 4r8 Kmsnaoclnr‘Mmi 12-03
0,1-025 205 M, o Ke, 5B, Nay 825 45 Kaofl4oCaoMn, (M + M) 5y o
025-05 19,1 Ke,,Nuw, B, 43,33 2,3 NgoKy5CosMn, (M + 1) 5y 59,91
05-1,0 48 K.sgnmljsl 0,76 1.3 annsoKisMH;(M +) 3H 29,15
1-2 34 KB o Mwy o B, May 053 18 CysKyolly sMn My, 8,14
2 7.1 Key, T, 068 42 KgoCs s MyMn, Myy 15,10
Tabnuya 4 (oxoH4aHwe)
Fpadnciasigie 3nwosenin rabbpo, Canampckuin KpRX
Kan hPaKuuA, MM Mpoduns 27/73; pH =7,67; ApH = —2,82 Mpodmne 21/73; pH =7,77; ApH =-2,72
<0,001 171 [, 4,05 70 Kioo 526
0,001-0,01 46,2 Kios 28,14 451 o . 303
0,01-0,05 19,6 Kioolan 6,74 19,2 Ky (N +Pylgy 187
0,05—0,1 6.3 KsoloMn, 1,42 52 Kol + Py}, oMoy 3,48
0,1-0,25 78 KsgMyoMn, 16,72 14,2 Kool +Py) 5ol s0 223
0,25-05 15 Kiol3sMn, 0, 151 45 (N +Py) 6Ky5T;:Con zA2
0,5-1,0 05 He onp. 1,10 16 (MN+Py)4oK;, (F+C+AM) 5y 2,79
1-2 0.4 " 2,04 25 (M+Py) oKy (T+C+AMl gy 2,35
>2 012 " 1386 07 (N+Py) oK, o(C+P+T)ay 497

Npumevarune K — kaonuuut; I — rmapocnioasi; Ke — kesapu: M — MoHTMOpMNnoHuT, B — 6uotuT: Mw — nonessie wnatel; N — nnarwokna-
3bl; Py — nupokceHsl; Am — amcpmbonel; C — kapBoHaTel; P — pyaHsie muHepans! (marvetut, rematut) ; Cd — cder; 11 — numonutel (retwr,
ruaporeTdt); Mn — OKMCNBl M FMAPOOKWCNLI MapraHua. YMcno y wHaexca MuHepana o3HawvaeT npvbBnuamtensHoe ero comepxaHue (B %), no
6.1, Wep6osy. pH — AnA BOAHOW cycneH3um 3n0BuA; ApH — pa3HOCTL Mexay pH BOAHBIX CYCMEH3wiA U MCXOAHOW NOPOAL!.




Tabnuya 5
BanaHc 30N0Ta B CHCTEME MATEPMHCKAR—BLIBETPENAR NOPOAa

Twn npodunA Bbi- WcxoaHar nopoaa Kopa sbiBeTpusaHun
BETPUBAHMA P % F L - A K
MMapocnioaucTLIi 165 29 76 291 43 9,7 13 .
KaonuHoseif 87 2,7 71 353 44 78 11
NatepuTHbIR 9 18,6 384 54 44 ) 03

NMpumevwaHnue 3HaveHue GyKBEHHBIX UHAGKCOB CM, B NpUMEYaHuK K Tabn. 1.

Horo 3onotoro obGorauwleHMA KaonWHOBbLIX KOP BbIBETPUBAHWA, TAE OHO KOH-
LEHTPMPYETCA He TONbKO B MWHWUCTOW, HO U B aneBpuToBOW W Bonee KPyNHbIX
dbpaxkumuax anioeuA (Tabn. 4), ¢ KOTOpPLIMM W TpaHCNoOpTUpyeTcA B obnacte
aKKymynAuuu. B 3Tom cnyvae 30N0TO BMeCTe C KNaCTUYECKWUM MaTtepuanom
HaKannueaeTCA B BepXHeW CTpaTurpagmyecKoi 4acTu oCafovHOrr 0 uMKna.

Teonoruyeckan nosuuuA U OSLUEA reoXMMUYECKan XapakTepucTuka onpobo-
BaHHbIX Ha 30NOTO NATEPUTHLIX KOP B5iIBSTPUBAMKA AETaNbHO OCBELUEHb!
N.N. Kyurypuessim [1972], H.A. fucuumnoir [1973], P.C. PoauHsim,
N.r. CmupHosoit u H.A. Nusanexk [1978]. MNpu BeiBeTpUBaHMM, AoCTUrLIEM
NaTepuTHOW CTaguu, 30nM0TO NO Npotunio pacnpepenAeTcA NOAOGHO KaoNUHO-
BeIM npodmnAamM. OaHaKOo, HECMOTPA Ha PasBUTHE W 3[4eCh FOPU3OHTOB BTOPWY-
HOro 30n0TOro oboraweHuA, B LEeNoM CylecTBeHHO npeobnagaet BbIHOC 30N0-
Ta. B o6uwem Ganance U3 NaTepuTHbIX KOP BLIBETPUBAHMA KakK nnaThopMeHHb!X,
TaK W reoCMHKNWHanbHeIX oBnacrei BHe 3aBMCMMOCTM OT Bo3pacTa KopooGpa-
30BaHWA W COCTaBa MCXOAHBLIX NOPOA 3a npepensl npodwunA BeiHOCMTCA Gonee
50% 3onota (cm. Ttabn. 5, K = 0,3), uto co3aaer npeanockinku anA dhopmMupo-
BaHWA 06OraweHHoOro WM XeMOreHHOro ropu3OoHTa B OCHOBaHWM OCAAO4HOMW
TONWM KOHKPETHOrO 3PO3UOHHONO uMkna. COBMECTHO C 30M0TOM MWUrpupyert
KpeMHuWil, Kanui, MapraHey W TuTaH. HekoTopoe KONWYeCTBO 30N0Ta, KOH-
UEHTPUPYIOLEECA NMPW NaTePUTHOM BLIBETPUBAHWM B HWMXKHEW vacTu npodwuna,
MOXET CNYXXUTh UCTOYHUKOM ero KNacToreHHoro HakonneHWA B Bepxax ocafoy-
HOW TOnWM,

Kopb! BblBeTpUBaHWA, hOPMUPYIOLIMECA Ha NOPOAaX C NOBLIWEHHOW KOH-
ueHTpauuei 3onoTa (3HAOreHHLIX Opeonax PYAHbIX nonei), BHE 3aBUCHMMOCTM
OT TUNa NPOMNA CNYXKaT BaXKHbLIM UCTOYHUKOM KaK XeMOreHHoro, Tak v Knac-
TOreHHOro 30M0Ta ANA OCafo4HbIX NOPOA, BMELAWMUX ero cTpatudopMHbie
MECTOPOXAEHUA. XeMOoreHHoe 30n0To B 06nacTb akKKyMynauvM nocTynaet
B craguio (hOpMMpPOBaHWA npodwnedl BeIBETPUBAHWA, KNacToreHHoe — npu
ux 3po3un. B nocnegHem cnyvae MOryT BO3HMKAETh He TONbKO FOPU3OHTLI C
NOBLILUEHHBIM KNAPKOM 30110Ta, HO M POCCHINK.

PeKOHCTPYKUMA naneoreoXMMUYMECKUX YCNOBWIA KopooGpazoBaHWA W CBA-
3aHHLIX C HAMW NPOAYKTOB OCaAKOHAKOMNMEHWA MNO3BONAET BbIAENATH B OCa-
AOYHOM pa3pe3e ropv30OHTbl C NOBLILIEHHBIM KNapKom 30M0Ta U NPOU3BOAUTL
WX FeHEeTUYECKYI0 WHTepnpeTauMio, a Takxke Gonee LeneHanpaeBneHHo nNpoBo-
MUTE noucKosble paBoTel U AaBaTh PErMOHANbHLIE APOTHO3bI. Y4acTkamu nep-
gocyepefHoro onpoBGoBaHuA CNYXKaT: NpuU NaTepuUTHOM UCTOYHWUKE W B NONAX
3JONOTOPYAHBIX MECTOPOWAEHWIA — OCHOBaHWE W BEPXHAR 4YacTb OCafOMHOM
TONWWM, CMHXPOHHOW MO BO3pPacTy COOTBETCTBYIOWEW 3noxe kKopoobpasosa-
HUA; NPW KAONWHOBOM W MUAPOCNIOAMCTOM — BEPXHAA YacTb. HudkHue ropu-
30MTHI PacnpoCTpaHeHWA XeMOreHHoro 3onoTa Gonee GnaronpuATHLI ANA BOBNeE-
NEHWA B rMAPOTEpManbHbIi npouecc M 06pasoBaHWUA 3HAOTEHHBIX MECTOPOXKAE-
Hh‘ﬁ: BepxHWe NepcneKTUBHbI Ha ApPpeBHWE 30NOTOHOCHbLIE POCCHITIM.
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Pocnaxoea H.B., Pocnakoa H.A. 3uporex-

Hbl@ Opeonsl MECTOPOXAeHWA 30noTa.
Hoeocubupck: Hayka, 1976. 130 c.

Pocnaxoe H.A., Cyxopyxos @.B., UWep-

6os 5./1. v np. 30n0TO B ApPEBHWX
KOPax BLIBETPMBAHWA . KBONWHOBOTO
™na, — B KH.: MuHepanorua v reo-
XUMHUA DPYAHbIX MECTOpOXAeHuin Cu-
6upv. Hosocubupck: Hayka, 1977,
c. 4675

Cyxopyxoe ®.B., Pocnaxoe H.A. lep-

Goe b5.J1. Muuepanoo6pa3osavue u
noseaeHne Gopa, GepunnuA W 30n0Ta
B MNpOUEcCax BbIBETPUBAHWA CANMKaT-

HbIX NopoA. — B KH.: MeHeTUueckan u
IKCMEPMMEHTaNsHAR MWHepanoruA. Ho-
Bocubupck: Hayka, 1978, c. 100-113.
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YOK 562.5:543.8

A.B. Maxedoros, U.b. Bonkoea, A.b. lNypesuy,
H.B. UeaHos, B.A. Kotnykoe, A.A. Cemepukos

3BONIOUKA COCTABA
W PACNPOCTPAHEHWA OPrAHWYECKOIO BEWECTBA
W TBEPAbLIX TOPHYUX UCKOMAEMBIX

JBONUMA cocTaBa M KonuuecTsa opraHuveckoro BeuiectBa (OB) w ero
NNAacToBbIX KOHUEHTPaUnin B hOpMe TBepAbiX MOPHYMX UCKONAEMbIX — BaXKHbIN
acnekT obuwei 3sonouMKM ocagKoHakonneHwAa B wuctopun 3emnu. OcHoBo-
nonarawuwMe 3aKOHOMEPHOCTM 3TOW 3BONKOUMKM, HameuyeHHble paboTamu
B.U. BepHnapckoro, H.M. CrpaxoBa v Apyrux wuccnegoeateneil, B HacToALULee
BpemMA MoryT BbiTh CYLLECTBEHHO YTOYHEHBI M AOMONHEHbI.

JBonOUMA npoucxoauna no NOCTYNAaTensHO-UMKIMYECKOMY 3aKOHY
cOOTBETCTBMM ¢ o6weid nocTynaTensHO-UMKNMYECKOW 3BONOUMERA OCagKo-
HakonneHwA w Guocdepsl, ¢ obwei HanpaeneHHoCTb0 6GUOreoXMMUYECKOro
pa3ButuAa 3emnu B cTOpoHy 1) yBenwuyeHnAa obvema w 3Hepruw Guoctepsi;
2) auddeperunaumm coctaea, (popm OB m nokanusauuu ero nNNacToBbIX Ha-
KonneHun; 3) COKpaweHWA MNPOAOMKMTENBHOCTH KPYNHBIX UWWKNOB nNpu
COXPaHeHUM HeKOTOPbIX KOHCTAHTHbIX YCNOBUA W CTPYKTYP 3neMeHTapHbIX
TUNOMOP(HbIX UMKIMTOB W accouvauwi dauwin, No KpanWHer MeEpe C Havana
thaHepozon. Ha Bcex cTaguAx aHepo30A KOHUEHTPAUWA TBEPAbIX FOPHYUX
WCKOMaeMsbIX MPAMO WNAM KOCBEHHO ONPeNenAnacs 3Hepruell pocTa pacTu-
TensHoW Buomaccel W ycnoBuAMMK ee 3axopoHeHuA. O6wMmKn npeanockinKamm
MaKcumanbHbiX KoHueHTpauuwid OB 6binu: 1) cyuwlecTBOBaHME YCTOWYMBBIX BO
BpemMeHu, Bonee unu meHee KPYnNHbIX, OTYNEeHeHHbIX OT OTKPbLITbIX BOAOEMOB
6GaccedHOB WNW YYaCTKOB [H3 C MOHWXKEHHOW TMAPOAVHAMUWUKON NPUPOAHBIX
BOA W NapareHeTUMECKW C HUMW CBA33HHbIX HU3MEHHOCTe#l; 2) AnuTenbHbie
(TeicAuM net) ha3el HW3KOW 3Heprun GeperoBoro U AOHHOro penseta, Manoro
npuHoca abuoreHHOro BeuwlecTBa MMM NONHOrO Ero OTCYTCTBMA B COYETAHWM €
thazamu 3HaYUTENbLHOW IHEPTUKM HAKONNEHWA pacTuTensHol 6uoMaccel B Bacceir-
He unu Ha ero nobepexsbe; 3) cywecTBoBaHue a3 cTabUnNsHOCTH UNK OYEHB
MEANeHHOoro ABWXEHUA GeperosbiX NUHWA, cTaBUNeHOCTU UNK OYEHb MEedNTeHHD-
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ro norpyxeHuna cybctpata ¢ nocneaywuwei BoicTpor, Ho 6e3 paameiBa, TpaHc-
rpeccuei BaccenHa, 3atonnAswein obpasyrowmuinca nnact 0B.

Bce 3ro onpesenvno onTumaneHbie Tunbl NaHAwadToB, 6GNaronNpPUATHBLIX
anA HaxkonneHuA OB B rymMuaHbIX W pexe CEMUNyMUAHBLIX KNUMaTHYECKMX
3oHax, ¢ auddepeHumaumen ycnosuin ob6pasoBaHMA Pa3nuyHbIX TUNOB TBEPAbIX
OB u pa3HbiX CTaguit UX M3MeHeHWA B xofe obLuiei 3BonluUKN ocafKoHaKonne-
HWA. BoigeneHo 10 rnaeHbix cragui HaxkonneHuAa OB, u3 HUx wectb B fOKeM-
6pun 1 veTwhipe B haHepo3oe. Maccoeoe obpazosavme OB Hauanoce He noae
4 mMnpa. NeT Ha3ajh; KOHUEHTPauWW YrnepoauCThiX OCAAKOB — He Mo3xe
2,6 mnpa. net Hasap, o6pa3oBaHMe NNAacToBbIX Ten TBEPAbIX FOPHYMX MCKona-
eMbix — He noaxe 1,5 mnpa. net Hasaa (wWyHrKMTsI U Ap.), YronbHLIX NNacToB —
0,3 mnpa. ner (co cpeaHero peBoHa), maccoBoe yrneoobpasosaHue —
0,28 mnpa. ner (c paHHero kap6oHa). CTaaum MakcumanbHOW 3HepruM Ha-
KonneHnA U GnaronpuATHBLIX YCNOBWIA 3aXOPOHEHWA CBA3aHbLl B (haHeposoe C
PaHHEOPOreHHbIMWU CTaAUAMK KPYNHBLIX TEOTEKTOHWYECKMX UMKNOB, C KOTOPbI-
MW conpAXeHbl rnobanbHOe pa3BuTME HA3eMHOro BYNKaHW3Ma, NOBbILWEHHaA
redepaunA CO, u passuTue BNaronNpuATHLIX TUNOB penbeda u TeKTOHUYECKOro
peXxxuma.

Crpaturpacuyeckoe pacnpeseneHne yrneHoCHOCTW XapakTepusyetcA rfo-
6anbHOW PUTMUYHOCTLIO C PEruoHanbHbLIMKW U 30HaNbHLIMKM BapUaUMAMMK, ACHLI-
MK CTpaTUrpachuyecKuMmn MakKcumymamu i muHumymamu [Bonkosa w ap.,
1979] . HaubBonee pesko BbipaXeHsl MaKCUMYMbl YrNEHOCHOCTU B NO3AHeN nep-
MK, PaHHEM W NO3AHEM MeNny, a Takxe B onuroueH—muoueHe. MuHumym
XapakTepeH ANA paHHero Tpuaca. 3a BpeMA OT cpeaHero kapBoHa A0 paHHeil
nepMn BKAKYMTENbLHO, a Take Mena, T.e. B Teyenue meHee 30% npogonxu-
TenbHOCTW Bcex npoueccoe yrneobpasoBaHuA, Hakonunoce noutn 60% wu3sect-
HbIX 3anacoB yrnen. B TeueHwe TONbKO NO3AHeW Nepmu, T.e. 3a Nepuoa, coc-
TaBnAlwKMA meHee 8% ot 3Ton obwen npoaomkuTensHocTH, obGpasosanoch
16,7% obwwux 3anacoB. 3T1a uudpa, BePOATHO, NpuyMeHblueHa. CpeaHue cko-
POCTU HAKONMEHWA YrNeid TakKe WUMEKT ACHbIE MAaKCUMyMbl U MUHWUMYMbI
[Boiwemupckuin, 1978] : B nosaHer nepmu Hakonunoce (B8 Teic. T/roa) 105.4,
B cpeaHen wope — 82,4, 8 paHHem meny — 82,2, B paHHel nepmu — 76, B nosa-
Hem meny —63,2, B cpeaHem kapBoHe — 53,9, 8 paHHen ope — 41,1, B no3aHen
wope — 37,5, 8 3oueHe — 37,2, 8 onuroueHe — 34,2, noagHem kapboHe —32.8,
muoueHe — 31,2, paHHem kapBove — 19,9, nnuouexe — 7, Tpuace — 1,8 1 no3a-
Hem aesoHe — 0,005. 3noxu MakcUMyMOB COBNagadT co CPEAHUMM U YaCTUYHO
NO3AHMMMU, HO HE KOHEeYHbIMWU (hasaMu WMHBEPUCUOHHLIX U OPOTeHHbIX CTaaun
KPYNHBIX MEOTEKTOHMYECKUX UMKNOB, U ONTUManeHbie YyCNoBuA yrneobBpasoea-
HUMA XapakTepHsl ANA KPYNHbIX, PUTMUYECKW KOMMNEHCMPOBaHHbIX nporubos
(nnatchopm, Kpaeebix NPoruBoB, OPOreHHbIX KOTMOBWMH), CONPAXEHHBLIX C
MeaneHHsIM Bo3abiMaHuem obnacTei cHoca. apareHess! KOHUEHTpauvin yrnew
CBA3aHbl C TEDPWUreHHBIMU rYMUAHLIMKA (hOPMaUUAMMK, C ONpeaeneHHbIMK pas-
MEPHOCTAMM M TUNaMK UWKAWTOB nepsoro u 6Bonee BbLICOKWUX NOPAAKOB W
Habopamu TMNOB NOPOA M KOHKPeuuiA B Hux. KpynHedwmnin NMK yrneHoCHOCTH
B BepXHen Nepmu CBA3aH C He NOBTOPABLWIKWMCA Gonee B UCTOpUM 3emMnu covera-
HWEM BbICOKOW 3HEpruM pocTa pacTuTensHoW 6Guomacchl, NOBLIWEHHOro Co-
fepXaHWA yraexkucnoro rasa B atmochepe ¥ NpUpoaHsIX BoAax, HeGbiBanoro
PacnpocTpaHeHUAa pacTuTensHocTH necobonoTHoro Tuna Ha BonbwKux NpocTpaH-
CTBaX HU3MEHHBLIX CYLU, CONPAXEHHbIX C KPYNHbIMW MENKOBOAHbLIMM BOAOEMA-
Mu. MUKW MaKCUManbHON YrneHOCHOCTM CMEHAIOTCA Pe3K0 KOHTPacTHbIMW
MUHUMYMaMK (paHHMIA TPWAC, paHHKUIA NaneoreH, NO3AHWIA HeOreH) , 8 NOATrOTaBNK-
satoTcA BGonee nocTeneHHbIM BO3pacTaHuMem yrneHocHocTu. Bnarogapa atomy
o6uan CcTPpyKTypa KPYNHbIX PUTMOB YrNEHOCHOCTW UMeeT AUCUMMETPUYHOe
CTPOEHWE U, KPpOME TOro, oCNOXHeHa HanoXxeHuem PUTMHUYHOCTH Pa3dbIX NOPAA-
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KOB Apyr Ha apyra. PacctoAnuwe mexay nukamu yrneoobpasoBanuwAa B xope
WCTOPMM 3eMnu 3amMeTHO YMEHbLUAeTCA, M YepeAOBaHWe WX CBA33AHO C KPYMHbI-
MU KAMUMaTUYECKUMMK puTMamu (umknamu), 3noxamu npeobnapgarowero Ha-
KONMEHWA TeppUreHHbiX CcepouBeTHbix dopmaumit. B anoxw, pasgensowme
MaKCUMyMbl yrneobpazoBaHuMA, HaKannuMBanwuce NpPeuMMyulecTBeHHO KapboHar-
Hble U NecTpouBeTHsle hopmaunn. MakcumansHoe obpasoBaHue CNEKalWWXCA
yrnen CBA3aHO ¢ KpaeBbiMu nporubamu BepxHero naneo3oA u (Menbwe) meso-
30A. O6pa3osaHue MOLWHbLIX U cBepxMouHbiX (6onee 50 m) nnactoB ceBA3aHO
C NepexoiHbIMK 30HaMW OT KpaeBbix nporuboe K nnarvdopmam, u B ewe Bonb-
WeA Mepe C OPOreHHbIMW W MPOCAf0ONYHBIMK (HA CONAHLIX Kynonax) KoTnoswu-
Hamu B nnatopmax v 0BNacTAX 3aBepLUMBLUEACA CKNagYaTocTh B Me3030e Y
KaWHo30e, rae MolHoCcTe nNnactoB yrnen aocturaer 100 m n Gonee. Habnwoaaet-
cA Takke 06WaA TeHABHUMA K YBENWYEHWH PONM BHYTPUKOHTUHEHTaNbHbIX
thaumi, HO BCE MaKCMMyMbl yrneobpasoBaHuA B TeyeHwe BCeW reonorvyeckon
WCTOPUKM CBA3aHbI C napanuyYeckumu u cybBnapannuyeckumu naHawadgTamm.
B meso030e cocpepotoyeHo Gonee 50% MUpPOBLIX 3anacoB yrnewn C NOCTENEHHbIM
HapacTaHvwem Temnoe yrneo6pa3oBaHWA OT MUHMManNbHbLIX B CPeaHeM Tpuace
10 MaKCUManbHbIX B PAHHEMENOBO?2 BPEMA.

XapakTepHO W3MeHeHWe COCTaBa PacTUTEeNsHOCTM B MEe3030W—KanHOo30e —
ncxoaHoro marvepmana yrneid. OHa NOYTM NONHOCTLIO BLIXOAWMT HAa CyLy, HO
3aHMMaeT Y4acTKKU OBLWMPHBIX NPUBPEXHBLIX HW3MEHHOCTER, NOYTU M30NUMPOBaH-
HbiX OT MOPA NaryH v BHYTPEHHUX KPYNHbIX NpecHbix unu cnabo conoHoBarto-
BOAHbIX BacceWHOB ¢ 3HaemuuHOW chayHoW. B coctase cnopel npeoBnapatot
CaroBHUKOBbIE (UWKaAAOBbLIE), XBOWHbIE M TMHKIOBbIE PacTeHWA, NOABNAKTCA
BGenHeTuTel. Bonota dopMupyloTCcA B NpearopHsix nporubax, Ha rpaHuue
BTOPUYHBIX MeOCUHKNUHanNbHeLIX obnacTei u nnatcopm.

YronbHOe BEWeCcTBO XapaKTepuM3yeTCA BbICOKOW CTENEHbLIO Pa3NnoXKeHWA, Yyriv
NpeAcTaBfeHsbl WCKMIYATENbHO YynbTpaknapeHaMu W KnapeHamu. Pasmeps
60ONOT N CPaBHEHWI C Naneo30NCKUM BpeMeHeM OrpaHW4eHbl NPU COXPaHEHUH
W YBENWYEHUM MOLLHOCTEN TOPGOreHHbIX Cnoes. YcUNWBaeTCA Ponb annNoOXTOH-
HOro NpuHoca pacTuTensHoro Bewectsa B Gonota. CoaepykaHue cepbl B yrnAx
HUWXKe, YeM B Naneo30WCKUX.

OnNoXu WHTEHCUMBHOrO YrNeHaKonneHWA C YCUMNEHWeM reoKpaTU4ecKoro
pexxuma M ocyweHuem BONOT CMEHAKTCA 3N0XaMW WMHTEHCMBHOrO PyAo-
o6pazoBaHnA (CHMAEPUTLI M KAONWHWUTLI BEPXHEr0 TPWaca, BePXHEW 0Pkl U HMKHE-
ro mena), a TaK)e aKTUBW3auuein BYNKaHWYecKux npoueccos. [locnegHue
npuobpeTaloT NnathopmMeHHbIW XapaxkTep v CONPOBOXAATCA NPOABNEHWAMM
OCHOBHOM0 MarmaTu3ma.

C HeoreHa HamevaeTCA HeKoTOpaA oBpaTHaA TeHAEHUMA YBeNW4YeHUA ponu
npMMoOpCcKuX naHawadgToB. B coBpemeHHyio 3noxy pe3ko npeobnagaet BHYTPU-
KOHTUHeHTansHoe TopdgoHakonneHue, Ho obpa3oBaHue TOPHAHMKOB, KOTOPbIE
MOryT NPeBpaTUTBCA B YrONbHbIE MNAAcTel, NPUYPOYEHO rNaBHeIM 0bBpasom K
NPUMOPCKUM pPaBHUHaM. JBONKUMA COCTaBa PacTUTENbHOro BELWEecTBa B Xoae
MCTOPUK YrNeHaKoNMneHWA NPOABAANAck B AeTanAX WM3MeHeHWA BellecTBeHHOro
COCTaBa, HO CPaBHUTENBHO Mano BNWANa Ha MopdoNorMK 1 APYrue OCHOBHbIE
CBOWMCTBA yroNbHbIX NNAcTOB, 33 UCKNIDYEHKEM, MOXET BbiTb, FronoueHa.

PacnpeaeneHve BO BPEMEHW KOHUEHTPaUWW canponenesoro BewecTsa U ropro-
YMX CNaHUeB 4acTUYHO COBMajaeT C pacnpefeneHyWeM yronbHbIX NNAacToB, HO
BO3HUKNO 3HAYMTENbHO pPaHbLUe, W PAcnNpPoCTPaHEeHWE ero CYLWeCcTBEeHHO
OTnu4aeTcA A AetanAx no cpasHeHuio ¢ OB rymycosoro pAaaa. B ornuuve ot
yrneid o6pa3oBaHue roprYMx CNaHues CBA3AHO M C NYMUAHLIM W C CEMUIYMUA-
HbIM Knumatom. OnTumanbHbie YCNOBMA MX HAKONNEHUA CYLWecTBOBanu B
nepuoabl TEKTOHUYECKOW cTabunuiauum m KpynHeIX MeaneHHbIX TPaHCrpeccuu,
c Heckoneko Gonee no3aHumMuK  wnu (Yawe) Gonee paHHUMKU CTAAMAMWA WHBED-
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CM TEKTOHUYECKUX UMKNOB, 4eMm yrneo6pasywowwue craguu. CospemeHHoe
canponeneobGpasoBaHue NPUYpPOMEHO rNaBHbIM 06pa3oM K ManbiM 03epam
rYMUAHOW 30HbI NnatopmM ymMepeHHOro NOACA, MeHbLUe K ONPeCHeHHLIM nary-
HaM 1 HEKOTOPbIM KOTNOBUHHBIM MOPAM FYMUAHBIX U CEMUTYMUAHbIX 30H.

B daHeposoe, no aaHHbIM odmumansHoi ceoaku OOH (1967 r.), 3anacsi
roptouMx cnadHues mupa ¢ copgepxaHmem OB or 10 po 65% cocrasnaoT
135 TpnH. T (6e3 AnAacku). BeigenaetcA asa cTpaturpaduyecKux mMakcumyma
CnaHueHaKonneHA — B MepMU W NaneoreHe; NPUMEM CKOPOCTb HaKOMNMNEHWA
Keporeda B nepmMu — nopAaka 40 Teic. T B roa, AnA naneoreHa — 60 Teic. T B
roa; B8 KembGpuu, HWxHem Kap6oHe u Iope Ha NOPAAOK HUWXKe.

A. OAyvkan u B. CeexcoH [1970] noacuutanu, uTo Npu copepkaHuu ot 2
Ao 10% xuakoin HedhTeoBpasHO CMONbI, BbIABNAIWEACA W3 KeporeHa npu
HarpesaHuu ao t = 550°C, roplouMe cnaHubl Mupa MoryT aave 47,6 TpnH. T
3aMeHWTenA HedTn, a Npu HanuyuK B cnaduax ot 10 ao 40% cmonsl cyMMapHsie
3anacel ee COCTaBnAT 2,5 TpnH. T, 4TO OoTBe4aeT npumepHo 5 Tpnu. T OB.

Ha tepputopuu CCCP makcumaneHble 3anackl cMonel (KeporeHa) ycraHo-
BneHbl B Kembpuiickux cnaHuax BocrouHoit Cubupu, B opaosukckux Mpubantu-
KM 1 B wopckux Bomkcko-Mewopckoi nposuHumn. B npoTUBONONOMHOCTL
HxHoi u CesepHoit AMepuKe NEPMCKMIA U NaNeoreHOBbIA NepUOabl HA TePPUTO-
puu CCCP He ocTaBunu BonbluMX KOHUEHTPaUMIA KeporeHa B roproyMx cnaHuax.

Ha uHTepecHyo ocobeHHocTb ronoueHa Ha cesepe CCCP ykasan A.A. Py6uH-
wrenH [1979], koTopbiA BbIYMCAKA, YTO CKOPOCTb HAKOMNEHWA CanponenA B
aTy anoxy coctasuna 14 Teic. T/r B NepecyeTe Ha Cy Xyl mMaccy.

C maxkcumymamu KoHueHTpauwia Teepaoro OB KoppenupyroTcA Makcwu-
MYyMbl KOHUEHTPAUMKW XXene3dHbiX PyaA, HO HECKONLKO OnepexakwT wvnv OTCTakwT
no spemeHn (He Gonee 4yem Ha 3anoxy) . MNaBHLIK MaKCUMYM KOHUEHTPAUWK PY A
MapraHua B8 onuroueHe HeCKOMbKO nNpeAlwecTByeT M 4YacTUYHO CUHXPOHEH C
TPETbMM MaKCUMyMOM Yyrneo6pasoBaHuMA; Apyrue — MeHblIMe MaKCUMYMbI
obpaszoBaHWA pya mapraHua (B HwxkHem kemBpuu, cpegHem-BepxHem AeBOHe,
HWKHEM KapBoHe, HWKHEA NepMK U Meny) — HECKONbKO ONepexawT Makcu-
MYMbl KOHueHTpauuin TtBepgoro OB; wuHTeHcuBHocTe 6GokcutoobGpazoBaHuA
6onee UNU MeHee 0AHOBPEMEHHA C MAKCUMYMaMK 3K30reHHOor 0 xene3oobpasosa-
HWA WNK HECKONbKO ONEepexxaeTr ux, HO cBA3aHa ¢ 6onee KOHTUHEHTANbHLIMK W
ewle 6onee TeKTOHMYECKK CTabUNbHLIMY haunAMu.

HabnwopatoTcA AcHbIe KoppenAuun obwux KoHueHTpauvin OB u GonbwuHcTBa
APYTUX 3K30TeHHbIX PYA, B YacTHOCTU hocdopa ¥ HEKOTOPbLIX UBETHbIX MeTan-
nos, HO 06pa3oBaHHLIX B APYrMX KNUMATU4YECKUX W reoMopdonormyeckux
o6CTaHOBKaX M C HEKOTOPbIMM pa3spbiBamk 80 BpemeHu (A0 3noxu) mexay
MaKCMMyMaMK KoHueHTpauwin nnactHoro OB w atux pya. YcraHoBneHa Takke
obuian HaNpPasnNeHHOCTb 3BONUMM KOHUEHTPAUWA BCEX MOMNE3HbIX UCKONaemMbIx
OT reoCMHKAWHANBHbLIX 0BNacTeid K OporeHHsLIM M NNaThopPMeEHHbBIM, OT MOPCKNX
06CTaHOBOK K NaryHHbIM U BHYTPUKOHTUHEHTaNbHLIM.
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YAK 553.445:551.7: (235.216)

T.4. Axymanues, Y.A. Acananuee, U.4. Typdykeea

3BONHUMA NUTONEHE3A
N CTPATUOOPMHOIro PYAOOBPA30BAHUA
B PUOEA-®PAHEPO3ONCKOA WUCTOPUW TAHL-WAHA

Puden-thaHeposoitckue nutonorumydeckue copmaumm cosetckoro Tab-laHA
BMELLAOT TaKue W3BeCTHble 0O6BEeKTbl CTPAaTUOPMHBLIX PYAHLIX M HEPYAHbIX
nonesHsiX McKonaemsix, kak Kaparayckuit cocdoputoseid 6acceidn, Tanac-
CKWIA ONOBO-NONMMETaNNMYecKWin noAc, bBanacarsiHCKaA rpynna MeaMbix,
Weipreiickan, TawkopuHckan, Tylokckan, [keipranavckan, KeTbMeHbCKaA
rpynnel nonumetannuyeckux, AvnkTtawckan, YyHkypuakckan, BapckayHckan
rpynnbl CepHOKONYeaaHHbIX MecTopoxaeHuit CesepHoro TaHb-llaHA, Capsigkas-
Yatkano-Kapartayckwih  BaHagweHocHbiit, Mongo-Too-Yarkano-Kapartayckuit
nonuMMeTannuyeckuin noAca, [PKeTMMCKIWIA ene3opyaHelin GacceiiH, KymTopckan
rpynna konyeaanHsix 1 Cymcapckan, KankanatuHckan, Yukynauckan, Kanckan
rpynnel nonumMetannuyeckux mectopoxaeHund Cpeanero Taxe-lllanA, 3epaswa-
Ho-Ivccapckuidi v TypKecTaHO-ANaicKUA CYpbMAHO-PTYTHbIE NOACA, YNaHcKan
rpynna pTyTHelX, AT6awuHckan, XaHauauHcKan, Yakvapckana, KynsaapuHckan
rpynnel KonyejaHHo-nonumertannuyeckux v Kyruranrckaa rpynna nonumeran-
nuyeckux mectopoxaeHui KxHoro TaAHe-llawA. Bce OHWM OTHOCATCA K CROX-
HbIM reonoruyeckum o6pa3oBaHMAM, B OTHOLIEHMM reHe3uca KOTOPbIX cpeau
vccnegoBatenein Het eguHoro MHeHwa [AcaHanues m ap., 1981], novemy Hamu
6bina NPeanpPUHATA NONbITKA BbIACHEHWA OCHOBHLIX reonoruyeckux akTopos
WX CTAaHOBMEHWA W 3BONKOUMKM BO BpemMeHu W npocTtpaHcTee. MNpu 3ToM aBTopbI
MCXOAWNK M3 aKCUMOMbI, YTO PYAHbIE 3aneXu CTPaTM(OPMHLIX MECTOPOXKAEHWUA
CMOpPHOro reHeauca MoryT BbiTe auMansHO WM FEHETUYECKM TECHO CBA3aHbi
(B cnyyae CMHXPOHHOCTW OCaAKO- W PYAOHAaKOMNEHWA) WNW He CBA3aHsl (B
cnyvyae 3NUreHeTUYHOCTH OPYAEHEHMA) C OnpeaeneHHbIMK TUNaMU NUTONOMM-
yeckux ¢opmMauunii, NOpoa, NaneocTPyKTYpP OCAaAKOHaKOMNNeHWA, W3-3a 4ero
3aKoHOMepHocTH 06pa3soBaHMA U 3BONOUMK MOTyT GbiTb OAHO3HAYHO peLUeHbl
TONLKO MNyTeM COBOKYNHOrO aHanu3a-CMHTe3a TakuX B3aMMOCBA3aHHbIX reo-
noruveckux ¢aKTOpoOB CTaHOBNEHWMA WM 3nureHesa cdopmaunin 1 pya, Kak
PervoHanbHbie (OPMauMOHHbIE, NOKanbHbie CeAWMEHTAUUOHHbIE W NOCTCeAM-
MEHTaUMOHHbIE.

PervoHanbHele hopmMaunoHHble (akTopel 3BONOUMM NUTOrMEHe3a W CTpaTu-
topmHoro pyaocobpasosaHuA TAHb-llaHA — COBOKYNHOE UMKNWYECKOE M3MeHe-
HME BO BPEMEHM TEKTOHMHMEecKMX, thaumansHO-AUMHAMMYECKUX, KNUMATHUHECKMUX,
3K30reHHbIX W 3HAOTEHHbIX NETPOGOHAOBLIX U METANNOreHUYeCKMX YCNoBUWA
0CaAKo- U PYAOHAaKONNEHWA B nNpegenax OnNpeAeneHHbIX CTPYKTypHo-thopma-
UMOHHbIX 30H W CUCTEM reoCMHKNuWHaneHoW obBnactu TAHb-lWlaHA — Hamu Bbi-
ABNEHbl MeToAaMM (HOPMaUMOHHOTO W METannoreHWYecKoro aHanwu3oe, pas-
pabotaHHeiMu H.C. Wartckum, A.J1. AHwuHeiM, H.TM. Xepackoseim, WU.B. XBopo-
8oi, MN.MN. Tumodeesbim n Apyrumu nyteM o6remHoro nsobpaxeHuAa reonoru-
YeCKMX Ten B BMAE KapTel M BEPTUKANbHLIX W NatepanbHbiX PAAOB reonorwv-
YecKux chopmauuii.

Mo BpemMeHM 3anoxeHMA pudeRr-Naneoc3oncKUX reoCUHKNUHANbLHLIX CTPYK-
TYP u 0co6eHHOCTAM 3BONKOUUM OCAAKO- U PYAOHAKONNEHUA B HUX MeOCMHKNK-
HaneHaA ob6nacte TAHb-llaHA noapa3genAeTCA Ha HECKONbKO CTPYKTYPHO-
topmaumnoHHeix eauHuy: 1) Baikansckan Kaparay-TanacckaA MWOreoCWH-
KNWHanbHaA 30Ha; 2) kanegoHckaAn Cesepo-TAHbLLWAHBCKAA CUCTEMa, COC-
ToAllaA w3 Kaparay-Yarkano-HapbiHCKOW  MWOreoCMHKNWHANLHOMW  30HbI
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(Cpeavnin TaAHb-llaHs) u uenoro pAga 3BreocCMHKNWMHaNbHabiX 30H (YunAnk-
KemuHnckon, KapabantuHckon, Teckeickon, CoHkynsckoi, Cycamsipckoi),
pasfeneHHbix mMexay coboilt reoaHTMKNWHaNbHLIMKA 30HAMW W CPEAMHHBIMYK
maccusamu; 3) repumHckan cuctema lxHoro TaAHe-WaHA, cocToALWEA U3 cepun
MUOTEOCUHKAMHANBHLIX, TE0AHTUKNWHANLHLIX W 3BreOCHMHKNMHANbHBIX 30H.
MoBCEMECTHO rpaHUMUaMK pasHbiX CTPYKTYPHO-POPMAUMOHHBIX 30H CRAyXaT
ponroxueywme rnybuHHbie pasnomsl. [paHuua mexay puceem u goputheem
NPOBOAWUTCA YCNOBHO MO NOBEPXHOCTH PErvOHanNbLHOro HECOrNAacKA, OTABNAIOLL e
rPaHUTOrHeNCOBbLIA (hYHAAMEHT OT Bbienexawmx cnabo meramophr3oBaHHbIX
TOoNW.

B Havane puden TAHb-laHs nepexxuBaeT NO3AHEOPOreHHYHO CTaAWID TEKTOHO-
MarmMaTu4ecKou axKTUBM3auuu, KOTOpaA npueena K oB6pas’oBaHW rpynnbl
nopuposLIX U NOPHHUPOBO-MONACCOBLIX (opMauuii. 3ateM OH B YCNOBMAX
ryMuAoHOro KNnuMarta BCTynaeTt B nNnatdopMeHHbIA 3Tan CBOero passuTUA, Koraa
8 CesepHom TAHb-lllaHe NpoMcxoanT 3anoXeHue aBNaKoreHHbIX CTPYKTYP wWwene-
soro Tuna [llarckuin, 1964; Munanosckuit, 1970], 3anonHeHne ux Komnnek-
COM MOPCKWX YrnepoAucCTbiX TeppureHHo-kKapboHatHbiX dopMaumnii co cTpaTtu-
OPMHBIMW 3aneamM KOMYefaHHbIX, XKenesHbiX, NONUMETANNMYeCKux, AONOo-
MUT-MarHeauToBbIX PyaA WM MecTamu TpaxubaszaneT-6a3ansToBoi thopmaumei, -
OTNNYAIOLWEHCA OTHOCUTENLHO TMOBLILWEHHLIM COAEpXaHueM Meau, »xenesa,
HuKenA K kobBanbTa. B TO e BpemMA B MeXropHeix BnagnHax CpeaHero TAHL-
llaHA HakannuBanuch KOHTUHEHTanNbHbLIE AaBTOXTOHHbLIE TeppureHHaa v TUNNK-
TOBaA (opMauMnM — NPoAYyKTbl Pa3pyLUeHUA paHHeputhencKUx BYNKAHWYECKU
rop [Oxymanues, 1980] . :

B cpeaHem pudee B npegenax TAHb-WaHA rocnoacTeyer apuAHbIA KAumart.
B Kaparay-Tanacckoi 30He 3aKnaabiBaeTCA MUOreoCMHKNWMHaNbHLIA nNporub,
B KOTOPOM BMNNOTh A0 BeHAA HaKannueanucb apuaHbIE TeppureHHo-kapboHart-
Hbleé OTNOXEHWA, CHM3Yy BBepx o0pasywumne TaKoW 3IBONOUMOHHBLIA PARA KOH-
KPeTHbIX 0CafoYHbIX (OPMaUMiA: paHHereoCMHKNWHaNbHbIE YrNepoancTan
W3BEeCTHAKOBO-A0NOMUTOBAA-YI NEPOAUCTaA acnugHaA ¢ NPOABNEHWAMK CTPaTu-
(hopMHbIX NONUMETanNMYecKux pya 1 NoBsiWweHHbIM thoHOM onoBa, Bonsghpama,
BaHaauA, monubaeHa — no3aHereocMHK NUHanbHbIe hnuwouaHas — hnuwesan —
cpeaHe-BepxHepudeiickan paHHEOPOreHHaA HWKHAA TeppureHHo-kapGoHaTHan
MOnacca co CTPaTUOPMHLIMKU ONOBO-UWHKOBO-CBMHLLOBLIMI MECTOPOX/AEHUAMU
Tanacckoit NOA30OHLI — BepxHepudeicKan BepXHAA NECTPOUBETHaA monacca c
NPOABNEHUAMM MEAMCTbIX MNCAMMMUTO-NeNUTOBLIX nopod. B mMexropHsix ena-
auHax Cpeauero TAHb-lllavi BnNnoTe A0 BeHAa NPOAOMKAETCA HAKONNeHWe
KOHTUHEHTaNbHbIX aBTOXTOHHbIX TEPPUIreHHOW W TunnuToson dopmauui, a
CesepHblit TAHL-WaHs NpeTepneBaeT fanbHenLWy KPaToHM3aumio.

K Havany BeHpa no scemy TaHb-llaHwo ycTaHaBnuBaeTCA rymMuaHbiiA nnar-
hOPMEHHBLIA PEXUM, NPOUCXOAWT 3anNoXKeHWe PasHOTUMHBLIX ABMaKOreHHbIX
CTPYKTYpP: CBOAOBO-BynkaHuveckux B CpeaHem TaAHb-lllaHne, weneesix — B
CesepHom TraAHb-lllaHe n no okpauHe Kaparay-Tanacckoi 30Hbl. 3TU CTPYKTYPbI
B Pa3HbIX 30HaX BLINONHAKTCA HECKONbKO OTAWYHBIMKM APYr OT ApYra MOPCKM-
MU HOPMaUMAMM K None3HbIMu uckonaemsimu. B CpeaHem TAHb-llaHe 3a cyet
NepeoTnoXeHWA PUGEACKUX U KOHTUHEHTANbHbIX TEPPUreHHbIX W TUNNIMTOBLIX
¢GopMaumnii MeXropHeiX BnaguH W MNPOABMEHWA NOABOAHOrO TPannoBoro Byn-
KaHuama obpasyetcA ceoeobpa3Han accouuauvsa yrnepoaucToin kapBoHaTHo-
TEPPUreHHO-TUANOMAHOW chopMauun (C 3anekamu MarHeTUT-reMaTUTOBbLIX P4
Dxetsimckoro GacceitHa), cpeaHero konuvepaHa (Kymropckoro mectopoxae-
HWA) W Tpaxw6azansToBoW HhOPMauuu (C NOBBILIEHHLIM (hOHOM LENOro pAaa
metannos). lleneBbie aBnakoreHHsie CTPYKTypbl CesepHoro TaAHb-lllaHa
3aNONHAKOTCA YrNepoauCTeIMU  TeppuUreHHo-KapboHaTHbIMK  hopMaunAMU  C
3anexamu CTpaTHd.)ODMHhIK Wene3dHblX, KonvyeaaHHblIX, KonyeaaHHo-nonumeTan-
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nuyecknx (YyHkypuakckan, BapckayHckaa rpynnbi MecTOPOXXAeHuW v ap.),
nonumetannuyeckux (TylokckaAn rpynna), GAOOPUTOBLIX, AONOMMUT-MarHe-
3MTOBBLIX pPyA MecTamu B accoumaumm c Tpaxumbasanet-6asansToBoi dopmaumein
C NOBbIWEHHbIM COAEPXKaHWEM MeaW, HUKenA, KobanbTa W APYrMX 3NeMeHTOB.
llenesbie aBnaxkoreHsl Kaparay-Tanacckoi 30HbI BbINONHEHbI YrNEPOANCTON
KpemHUcTo-kapBoHaTHOW (Cc NpoABneHMAMMW KonYeAaHHbIX pya v Geaxoi coc-
thatuzaumei) U TeppUreHHO-TeNenMpoKNacTUYecKon hopmauuAMun.

K KoHUy BeHAa 3aKaH4yMBaeTCA NNaTOPMEHHLIA 3Tan Pa3BUTUA CUCTEMbI
CesepHoro TaHb-Wana. Mpu 3tom ecnu CesepHbiit TAHs-laws npespawaertca
B paBHUHHYyW cTpaHy, T0 B CpeaHem TaAHb-llaHe coxpaHAeTcA pacuneHeHHbIn
rOpHbIA penbed), MeXropHble BraaWHbl 3anoNHAIOTCA KOHTWUHEHTanbHOW Tep-
PUrEHHOW W TUANUTOBOW copmauvAMK. K 3TOMy >Xe BpemeHW 3aKaHuyuBaeTcA
NONHbLIA FEOCMHKNWHAaNLHLIA UMKN pa3BuTuA Kaparay-Tanacckoi 30HbI, U OHa
npuuneHAeTcA K MyIlOHKYMCKOMY cpeAuHHOMy maccuBy. B Tanacckoi noaso-
He, TAe COXPaHWNWUCb OCTAaTKU BepxHepudenckux rop, UKCUPYIOTCA KOHTKU-
HEHTanbHble TEPPUreHHaA U TUNNUTOBaA opMauunn.

B Havane kembpuvA npowW3OWNa KOPeHHaA TEKTOHWMYECKaA nepecTpoiKa
TaHe-WaHA, BeipasuBwancA B 3anoxeHun Cesepo-TAHBWAHBCKOW reoCUHKNW-
HanbHOW CUCTEMbl, C CeBepa OrpaHWYeHHOW MyHHKYMCKUM W 3aunuicKum
CPeAWHHBIMM MaccuBamu, aciora — ceBepHOM OKpauHoW Tapumckoit nnatdop-
mbl; Kaparay-TanacckaA 30Ha CTaHOBMTCA KpaeBoW 4acTel0o MylHKyMCKOro
cpeaAvHHOro maccuea. Hactynaet (BnNoTh A0 0Pbl) apUAHBLIA KNUMaT.

B HuxHem kembBpuu BAonk cesepHoit rpaHuubl CpeaHero Tadb-llava B
yHacnefosaHHbiX OT puceR—BeHAa MENKUX CMHEKNU3ax oTnaranacs ceoeobpas-
HaA paHHereoCUHKNWHanbHaA BaHaAMEHOCHaA YrNepoancTas nuauTo-hTaHuTOBanA
(hopMauuA; CUHXPOHHO C Hel B 3BreoCUMHKNWHanNbHbLIX 3o0Hax CeeepHoro TAHb-
WaHnA obpa3oseiBanace cnunuto-guabazosan ¢GOpPMauMA € MOBBILWEHHLIM CO-
AepxaHuem chocdopa; B 3TO e BPeMA B yHacneAoBaHHbIX OT puteA—BeHAa
MEeNKWX nonorux cuHeknusax Kaparayckol noasoHsl otnaranuce docdaro-
HOCHaA KapBoHaTHO-TNayKOHUTO-TEPPUreHHaA W YrnepoAWCTaA CMNOHronuTo-
thochopuTo-hTaHUTOBaA hopMauMmM, a B MeXropHbiX BnaguHax (Toxe yHacne-
noBaHHbIX OT pucer—seHaa) Tanacckon noasoHsl — cnabo docdaroHocHan
TUNNOWAHO-TeppureHHan dopmauuAa. OTHOcUMTenbHO WCTOMHMKa docdopa B
cnoHronuT-(hoctopuT-HTaHUTOBON hopMauM U BaHafWA U APYTUX 3NEeMeHTOB —
B nuauT-pTaHUTOBOM (OpPMauMK CYLWecTBYHT pasHbie runotessl [Kasakos,
1950; Crpaxos, 1962; lWartckui, 1963; BywwuHckuin, 1966; Bpoackan, UnbuH-
ckan, 1968; Xonopoe, 1970]. AHanu3 TeKTOHWYECKWX, (aunansHo-AUHaMK-
YECKWMX W pyaoreHHsix thakTopos 0Bpa3soBaHMA paccmaTpuBaeMbiX dopmaumii
noka3ssiBaer, 4To cocopuTel, HTaHUTbI M CMOHTONWUTEI YYNAKTAYCKOW CBUTHI
Manoro Kaparay otnaranuce B YyHacnegoBaHHOM OT pudeA—BeHAa Menko-
BOAHOM 3anuBe — HenocpeacTBeHHOM npoaomkeHun Cycambip-MyukeneTayckoro
rnyB6oKOBOAHOrO 3Bre0CHMHKNUHanNLHOro npornba, BbINONHEHHOrO OAHOBO3pa-
CTHeIMW ¢ dhochopuTammu  hocthaTOHOCHEIMA OCHOBHBIMW MarmMaruM4yecKumMmu
nopoaamu [xymanues uap.,, 1976]. 3T v aApyrue AaHHbIE NO3BONAKOT Ham
npeanonarate, 4To Kaparayckue docthopuTsl 06pazoBanucek B 30He anBennuH-
ra — 30He NOCTYNNEHWA HacbIWeHHbIX ochaTHbIM BellecTBoM (BO3MOXHO, 33
cueT ¢hochaTOHOCHBIX TFMAPOTEPMANbHLIX PacTBOPCB NOABOAHLIX OCHOBHbIX
BynkaHutoB) rny6uHHeIX BoA (B Kpaesoi norpyxeHHon Yyact MylHKyMCcKoOro
cpeaAuHHOro Maccuea). B To e BpemA, u3-3a OTCYTCTBMA rnyBoKoBOAHbIX
Te4yeHwid, HanpaeneHHsix B cTopoHy CpeaHero TawWe-llamA w Tanacckoi noa-
30HblI, OCHOBHbIE BYNKa@HUTLI 3BreOCMHKNWHANLHLIX TPOroB U UX rMapoTepManb-
Hble PacTBOPLI NOCTaBUIMKaMK BaHaauA u thoctopa 6b1Te He MOrnwn.

C koHua HmkHero kembpua no0 Hayana apeHurckoro Apyca B CpeaHem TAHb-
lllawe oTtnaraetcsa yrnepoaguwcTan l1HAHTO-C.I"IﬂHLlEBO-K&pﬁOHaTHaﬂ, as Ceaepuom

155



TaHb-llane — BynkaHoreHHo-rpayBakkoBaA c¢opMauuu, Bbille CMeHAKLWMWECA
COOTBETCTBEHHO ALWMOBO-KPEMHUCTO-TeppureHHon (c BegHbiMu xeneso-map-
raHuesbIMK pyaamu) W ByNKaHOTNeHHO-0CafoMHOW (C NPOABNEHWAMM CTPaTK-
hOPMHBIX KONYeaaHHbIX W KON4YeAaHHO-NoONUMeTannuyeckux pya) cdopmauua-

MW apHUr-nnaHaeinsckoro Bospacra. Bee nepeuncneqHsie popMaumum OTHOCATCA
K  paHHereoCMHKnuHaneHeiM  ob6pazoeaHuAMm. [lo3aHereoCcMHKNWHaNbHbIE
obpasoBaHuA npeactasnedsl B CpeaHem Tadb-llawe yrnepoauctoit dnuwomna-
Hoi, a B CesepHom TaHb-lllaHe — BynkaHoreHHo-bnuwonaHon (C NpoABNeHUA-
MU  CTPaTUOPMHBIX KONYeAaHHO-NoONMMeTannauveckux pya) dopmaumamm

HWKHe-CpeaAHeKapaaoKcKoro soapacta. C KoHUa HWXKHero KeMbpuAa o HWXKHero
kapapoka 8 Kaparay-Tanacckoi 3oHe opMmupyeTcA cBoeobpa3HaA M3BECTHAKO-
BO-A0NOMUTOBAA (hopMauMA, XapaKTepHaA ANA CPEAMHHOrOo MaccuBa.

B sepxHem opaosuke CeBepo-TAHbLWAHBCKAA rEOCMHKAWHANLHAA CUCTema
nepexxMBaeT PaHHeOPOreHHYIo cTaauio csoero paseuTuA. B Cpeagnem TAHb-lWawe
thopmupyeTcA HMWKHAA KapboHaTHO-TeppureHHan monacca, a 8 CesepHoM TAHbL-
llaHe — BynkaHoreHHo-monaccoeaa topmauuA, No narepany pacyneHAKLWAACA
Ha NUNAapPUT-aHAE3UT-AaunTOBYI0 (CO CTPaTUOPMHBIMK NONUMETANNMYECKUMM
mecTopoxaeHMAMM WsipreiiCKoOM rpynnel) U TEPPUreHHY0 HWKHEMONAcCoBYH
(c NpoABABHUAMMK MEAMCTLIX NCAMMMWTO-NENUTOBLIX NOPOA) rpaaauum.

B Hawane cunypa npou3oluna ovepeAHan KOPeHHaA TeKTOHWM4YecKana nepe-
crpovika TAHb-llaHA: sanokunace HHkHO-TAHBWAHLCKAA rEOCUHKNUHANBHAA
CMCTEMa, COCTOALWLAA M3 CepUM 3BreoCHHKAWHAMNbHLIX, ME0aHTUKNMHANBHBIX W
MMWOTeOCHHKNMHaNbHbIX 30H; CeBepo-TAHbLWAHBCKAA CUCTEMa BCTynuna B
nnatdopMeHHbIiA 3Tan cBoero paseuTuA, a Kaparay-Tanacckas 30Ha Npoaomxa-
na OCTaBaTbCA CPeAuHHBIM MacCUBOM.

B pasHOTMNHBLIX CTPYKTYPHO-hOpMauMoHHbIX 30Hax lOxHoro TAHb-WaHA
3BONOUMA NUTOreHe3a u cTpatudopmHoro pyaoobpasosaHua B o6wmnx 4eprax
npoucxoauna cneayowmum obpasom.

B HwkHeM—BepxHem cunype B 3BreoCMHKNMHanbHbIX nporubax o6pa3osbi-
Banack acnMAHO-ByNKaHoreHHaA opMauuA, No naTtepany PacYNeHAWAACA Ha
cnunuTo-anabasoByo M YrnepoamMcTylo BYNKaHOreHHo-acnuAHy (¢ noBbiwieH-
HbIM (OHOM W PYAONPOABMEHWAMM BONbPaMa, CypbMbl, PTYTW, CepHOro

' KonYegaHa) rpapauMv, a MMOTreOCMHKNMHanbHbIE NPOrubel BbiNONHeHs! yrne-

POAMCTOM acnUAHOR hopMaumreid ¢ NoBbILWEHHbIM hOHOM W PYAONPOABAEHUAMMU
Tex e anemMeHToB. C BepxHero cunypa BNNoTb A0 BW3EACKOrO BPeMeHW B
CBOAOBbLIX YacTAX MEOCHMHKNMHANLHLIX NMOAHATWA Wno obpa3oBaHue pudoreH-
HOIl KapboHaTHOW cdhopmauuu B CTOPOHY 3B- U MWOMEOCMHKNWHANBHBLIX NPOrK-
608, cdaunanbHO 3aMeLLaloWEenCcA YrnepoaucTOin W3BeCTHAKOBO-A0NOMUTOBOW
copmaumein, BMeLLalowed cTpaTUoOpMHbIe PTYTHbIE, CYPbMAHO-PTYTHbLIE 3ane-
KM YnaHcko# rpynnel, 3epaBwaHo-Muccapckoro u TypkectaHo-Anaickoro
noacos [Typaykees, 1970] n cBuHUOBO-UMHKOBbIE MecTOpoxaeHnA Monao-
Too-Yarkano-Kaparayckoro noaca.

HaunHaA c geBoHa BNNoTe A0 BW3e B 3BreoCUHKNMHanNbHeIX nporubax Ha-
Kannueanacb BYNKaHOreHHO-0CafOMHAaA (OPMAaUUA, NO naTepanyu PacuneHAlo-
WAACA Ha YrnepoaucTyld BYNKaHOreHHo-TeppureHHylo (co crpatudopmHbIMU
3anexamu  MeAHO-KOMYeAaHHbIX W KOMYeAaHHO-NONMMETaNNMYecKUx pya
AtBawmuHckon M KynbaapuHCKOR rpynn), yrnepoaucTyo Kap6oHaTHO-KpemHM-
CcTywo KepaTtodup-cnunuT-guabaszosyo (c NpoABNEHMAMMW PTYTHOW MWHepanuaa-
UWK) , ALUMOBYK U KPEMHWUCTO-CNAHLUEBYH0 rPafauvMi, 3 MUMOreoCHMHKNMHANbHbIE
nporubel 3anonHAnWce KapboHaTHo-TeppuredHoi (kapBoHaTHO-rpayBakKoBOM)
thopmauneid, No natepany PacuNeHAIWeACcA Ha TeppureHHo-kapboHaTHyo (co
cTpaTUOPMHLIMK  3anexamu 6apuT-CBMHUOBLIX PYA) W rpayBakkoeyw (c
NPOABNEHUAMM CTPATU(HOPMHBIX MEAHO-KONYEAaHHbIX M KON4YeaaHHO-NoNMMeTAanN-
nuydeckux pya) rpapaumu. Bee nepewvcneHHsie hopMauum cunyp—TypHencKoro
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BO3pacta OTHOCATCA K 06pasoBaHMAM pPaHHEreOCMHKNMHANLHOW CTaguu pas-
suTunA xHoro TAHb-lWLaHA.

B Buseickom Bexe KxHbiid TAHb-WaHb nepexxveBan no3aHereoOCUHKNMHaNb-
HYI0 CTaAMK CBOEro pasBMTUA, KOraa BO BHOBb 06pasoBaHHbIX reoCHHKNWHaNb-

HbiX Nporubax chopmupoBanacs cBoeobpa3Han yrnepoaucTan KynsMoBaa topma-
unA [AcaHanues, 1974] c noBbiweHHbIM OHOM 6NaropoAHbIX 3NEMEHTOB W
thocopa, a Ha reoaHTUKNWHanNbHLIX NOAHATWAX obpasosanace pudoreHHan
KapboHaTHaA (opMaUUA co CTPaTUOPMHBLIMMK 3anexaMu NONUMEeTannoe.

C cepnyxoBckoro no MockoBckuit Bek HHbii TAHe-llaHe wucneiTeiBan
paHHeopOreHHYI0 CTaaMio CBoOero passuTuA. B cepnyxoBckom u nepeoi Nonosu-
He 6al KMPCKOro BEKOB B 3Bre0CMHKNMHANBHLIX 30HaX 06pa3oBbIBanach HWKHAR
BYNKaHOreHHO-MoNaccoBan (OpPMauMA, a8 B MUOMeOCUMHKNMHANBHLIX 30HaX —
cnaboyrnepoaMcTan TeppureHHo-kap6oHaTHam HWXHAA Monacca. C nosgHe-
6alKMPCKOro Beka A0 NO3AHEMOCKOBCKOro BEKa OTnaranach BEpPXHAR Teppu-
reHHan monacca.

B nesoHe—nepmn B TAHb-lllaHe HapAAY C BbileyKa3aHHbIMW FeOCHMHKNK-
HaneHbiMK copmaunAamu HxHoro TAHb-WlaHA nonyuyunu wupokoe passBuTHe
ceoeobpasHbie NO3aHEOPOreHHsle (AeinTepooporeHHsie) GopMaumn 1 nonesHsle
WCKOMNaembie, OTNMYAOLWMNECA CNEAYIOWWMM IBOMIOUMOHHBIMU OCOBEHHOCTAMM:
1) KOHTUHeHTanbHble nopgupoBsie, npubpexHo-MOpcKMe MONaccoBO-Nop-
tdupoBsie u npubpexHo-Mopckue Monaccosbie dopmaunn; 2) B Kypamuu-
CcKOWi 1 Mccapckoid NoA3oHax Mo3aHeoporeHHsle hopMauun MMelT NaowaaHoe
pacnpocTpaHeHue, a B octansHoW 4actu TAHb-llaHA obbivHo o6pa3yoT npepsl-
BUCTbIE NWHEAHbIE BbIXOAbI BAOMb TNYBWHHLIX PasnoMOB, OrpaHU4MBAIOLLMX
pasHble CTPYKTYPHO-hOPMaUMOHHbIE 30Hbl (Yalwe Bcero B NOTrPaHMYHbIX NONo-
cax CpeAMHHbIX MacCMBOB W 3BreoCMHK/MHAaNbHbIX 30H) ; 3) anA nopduposoi
rpynnsi GOPMaunii XxapaKTepHbl XUnbHble NONUMETaNNMYECKHe U MeAHO-Nopdu-
pPOBbIe pPyAbl; NO naTtepany 3ta rpynna gauvanbHO 3aMeLLaeTcA rpynnoi monac-
coBo-nophupoBeix GopMauuin, B KOTOPOW C KOHKPETHBIMU YrnepoanucTon
W3BECTHAKOBO-A0NOMUTOBOW M pucoreHHor kKapboHaTtHoW OpMauMAMM CBAR-
3aHbl CBMHUOBO-UMHKOBbIE MeCTopoxAeHUA KeTMeHbCKO, YYKynauckoi rpynn
[Mankpatbes, Muxaiinoea, 1981], a ¢ TeppureHHo-BynKaHoreHHniMu copma-
UMAMM — KONYeAaHHO-NONUMETaNNMYECKUe MECTOPOXKAEBHWA TalKOPUHCKHWMA,
XaHauavHcKoW M YakyapcKon rpynn.

MpubpexHo-Mopckana MonaccoBan opmauua o6pa3zoBaHa 3a CYeT NPOAYKTOB
paspyweHuA nop¢WpoBbIX, MONAaccoBO-NOPGUPOBL'X W APYrux dopmaumin;
OHa pacyNeHAETCA Ha HWKHIOKW TeppureHHo-KapboHaTHYH U BEPXHIOW 3Banopu-
TO-TEPPUreHHy0 monaccel. C TeppureHHOM accouMaumen HWIKHEW Monaccbl
CBA3aHbl MEAUCTLIE NecYaHMKK U cnaHubl BanacareiHckown rpynnel, a ¢ kap6oHar-
HOW accouvauueid — CTPaTU(OPMHbIE CBUHUOBO-UMHKOBLIE MECTOPOXAEHUA
[xeiprananckoir, Cymcapckoit m Kankanatunckon rpynn [Oxymanues, Kopo-
nes, 1971; Acananues, 1974]. MNpu 3ToM NPOMBbILINEHHbIE 3aNeXW NONMMeTan-
noB (MKCUPYIOTCA TONLKO B TeX CNy4aAx, Koraa aaHHaA opmauuA C pa3mbi-
BOM nepeKpbiBaeT NophupoBYy0 WM Monaccoso-nopguposyio rpynny dopma-
UMiA MNKU 3aneraeT B HENOCPEACTBEHHOW BNU30CTH OT HUX.

B npeaenax CpeaHero u lxHoro TAHb-llaHA goBONbHO WKWPOKO pacnpo-
cTpaHeHa cBoeobpa3HaA TenenvpoKnacTUYecKU-mMonaccoBan opMauuA BepxHe-
KapboHOBO-NEPMCKOro Bo3pacTta, NpeAcTaBneHHaA KapboHaTHbBIMKU M TepPPUIreH-
HbIMKU MOPOAAMK C NPUMECLIO TY(OreHHOro MaTtepuana, Nno-BMAMMOMY, NPUBHE-
CEHHOr0 M3 COCeAHMX 30H NP Ha3eMHOM M3BEPXEHWM NOPHUPOBLIX NaB.

B peBoHe—nepmu B KpaeBbix 4acTAx Kaparay-TanaccKoi 30HblI OTnaratTcA
TeppureHHo-kapboHaTHaA M MefeHOCHaR 3BanopPUTO-TEppPUreHHan dopmauum,
XapaKTepHbie ANA CPeAUHHbLIX MacCUBOB.

C koHua nepmu A0 HWwkHero aHTponoreHa Beck TAHb-laHe nepexusaer
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nnathopMeHHbIA 3Tan pa3sBuTUA. IBONKUMA OCaAKOHAKONNEHWA U cTpaTudopm-
Horo pyaoobpazoBaHuA NOBCEMECTHO OCYLecTBNANack (hak TUMECKKU NO eaAnHOMY
nnaHy B KOHTUHEHTanbHoW 06CTaHOBKE, HO B Pa3HOTUMHBIX TEKTOHWYECKMX
cTpykTypax. Tak, B xwHom TaAHb-llave 6acceiiHamu ocagkoHakonneHua Goinu
yHacnegoBaHHble OT Naneo3oA NPormbel U MEXTropHbie BNaguHbl, a B CeBepHoM
TaHb-llaHe — nuHeiHble pudiToreHHble CTPYKTYpbl. KOHKpeTHble apemeumfle
3BONOUMOHHBIE PAAbLI KOMMMNEKcos (opMauuMii NO 3TUM pPeruoHam BbIFNAAAT
tak. B l0xHom TAHb-laHe: TpuacoBbii apuAHbIA TepPUTreHHbIR—HWKHe-CpeaHe-
HOPCKWIA NUMHUYECKUA YINEHOCHbIA TeppureHHbIM—BEePXHEIOPCKUIA apuAHbIA
TeppureHHo-KapboHaTHeId €O  CTPaTUCOPMHBIMK  3aneXamu NonuMMeTannos
(Kyrutaurckaa rpynna v ap.) — MenoBo# apuaHbii KapGoHaTHO-TeppPUreHHbIA
C NPOABNEHWAMWU MEAWUCTLIX NecYaHuKoB W ochaTHbIX PyA — NaneoreH-HUXxHe-
aHTPONOreHOBbLIA 3BanNopuTo-Kap6oHaTHO-TePPUreHHbIA C NPOABNEHUAMU MEAU-
cTeiX necyaHukos. B CesepHoM TaHb-llaHe: HWKHe-CpEAHEOPCKUA MYMUAHBIA
PUTOBLIN NUMHWYECKUIA YTrNEHOCHLIM TEPPUreHHbIM — naneoreH-HWKHeaHTpo-
NOreHoBLIA 3BanNnOPUTO-KapBoOHAaTHO-TEPPUreHHbIA C NPOABNEHUAMMK CTPaTH-
(HOPMHBIX NOAUMETANNMYECKUX PYA.

B autponoreHe Taxb-llaHe npeBpauwiaeTcA B 3nunnartcoOpMeHHOe ropHoe
coopyxeHue. MexxropHsie BnaauHbl 3anNONHAKTCA KOHTUHEHTaNbHBIMKW OTNOXe-
HWAMMK — TEPPUreHHON MONAcCcoOBO U FOPHOW MOPEHOA.

MoabITOXKMBAA KPaTKyH XapakTepUCTUKY 3BONOUMK NUTOreHesa W CTpaTu-
¢opmHoro pyaocobpaszoeanun TaHb-llaHA B pudee—caHeposoe, MOXHO 3aKn0-
YWTb, YTO OHAa CBA3aHa C ABYMA MeraumKnamm ocagKoHaxKonneHuA: pudein-
BEHACKMM M haHepo3oMCKuM. B KaaoM M3 HUX NO TEKTOHWYECKWUM 3Tanam
CTaHOBNEHWA BbIABNARTCA TaKOW 3BOMOUMOHHLIA PAA KOMMNeKcoB chopmaumii:
reoCUHKNUHAanNbHeIA (COBCTBEHHO MEOCHMHKNUWHANBLHBIM W OPOreHHbIN) —aeirTepo-
OpOreHHblM—NNaTopPMeHHbIR—3NUNNAaTHOPMEHHBIX  FOPHBIX  COOPYMXEHWW.
Ceoeobpa3avem oTnuyalTcA nanoesoncKkue opMaumm u NonesHbie UCKonaemele
Kaparay-Tanacckoi 30Mbl, obpasoBaBluvecA B npeaenax cpeauwHHOro maccuea.
CpaBHWUTeNbHLIA aHanu3 3BONKUMA OCAAKOHAKOMNMEHMA MEXAY YKasdaHHbIMK
MerauMKnamu NoKasbiBaeT, 4TO B CTaHOBNeHuu thopmMaunii 1 nonesHbiX MCKona-
eMbIX TeOCMHKNWHAaNbHbIX, AeATEPOOPOreHHbIX W 3NMNNaT(oOPMeHHbIX 3TanoB
CYLECTBEHHbLIX PasnuuMii HET, ECNM He CYMTaTb CMeHy aokembBpuickux cTpo-
MaTonuToBeiXx 6uorepmos Buorepmamu, PudOCTPOUTENAMW KOTOPbIX Bbinu
MOPCKME XUBOTHLIE, W NOABNeHWe conei B daHepo3sonckux dopmaumnax. 3ato
pe3ko OoTnMYalTcA (OopMauMKM W NonesHsle MCKoNnaemble nNNaThopmeHHbIX
3TanoB pasBuTUA. Tak, pudein-seHackue cdopmauum obpazoBaHbl B MOPCKMUX
aBNaKoOreHHbIX CTPYKTypax BYNKaHOreHHO-rPALOBOrO W LWEeneBoro TUMNOB W
NPeAcTaBneHbl CNeunpuYecKMMM ryMUAHbIMWA aBTOXTOHHBIMW YrNEpPOANCTLIMMK
Kap6oHaTHO-TEPPUIreHHO-TUNNOMAHOW U TeppureHHo-KapboHaTHOW dopmaunAMK
B accoumaumm c TpaxwbasansToBoi 1 TpaxubBasanbT-BazansToBOW hopMaUMAMK
TpannoBoro Tuna. TeppureHHble NCaMMWUTO-aNEeBPUTOBLIE MOPOAbLI 3TUX (hopma-
UMA MMelT apKo30BLIA, NONEBOLWNAT-KBapueBbli U KBapueBbIA COCTag, a cpeau
KapboHaTOB WMWPOKO PpacnpocTpaHeHbl AONOMUT W MarHe3uT-4ONOMWTOBbIE
nopopasl. [aHHesle hopMauvm BMeLWalT cTpaTudopMHble MECTOPOXKABHUA XKenes-
HbIX, KONYEAaHHbIX U NONUMETaNNUYecKux pya. B otnuuue ot puden-BeHacKux
TPUac-HWXHeaHTponoreHoBsle thopMmauuu o6pasoBaHbl B KOHTUHEHTaNbHbIX
pudTOreHHbIX CTPYKTYpax W yHacnefoBaHHeix nporubax w npeacrtaBneHbi
apuAHbIMWA NECTPOUBETHLIMM TEePPUreHHOW, aBanopUTO-TEPPUreHHOW W pexe
KapboHaTHO-TeppUreHHOW (OPMauUMAMK MecTaMu B accouvaumMm C KOHTUHEeH-
TankHOW TpaxubazansToBOW chopmaumeid Tpannosoro TuNa. TeppureHHble Ncam-
MUTO-aneBpUTOBLIE COCTaBNAKWMWE OPMaLUid MMET NONUMUKTOBBIW COCTaB
W BMEWAT  MECTOPOXKAEHWA CONen, NPOABMEHMA MEAWUCTLIX NECYAHWKOB W1
NONUMETAaNNUMYECKUX pya.
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Kaxabih TUN CTPYKTYPHO-(hOPMAaUMOHHBIX 30H MEOCUHKMHANLHOW CUCTEMBbI
Taus-llavA obnagaer cBOMM WHAWBUAYANbHLIM BPEMEHHBIM 3BONMOUWOHHLIM
PAROM pucheii-Naneo3oincKnx hopMauuin ¥ NonesHelx Uckonaemsix, obycnosnex-
HbIM MMWrpauveil’ ¥ NocneaoBaTenbHbIM W3MEHEHWEM perMoHanbHbix opma-
UMOHHBIX W MeTannoreHuyeckux (aKTOpoB OCaAKo- W PYAOHaKONNEHWA BO
BpeMeHu u npocTpaHcTee. KOHKPETHO N0 30HaM BepTUKankHble 3BONOUUOHHbIE
PAALI KOMMNEKCOB nWUTONOrMYeckux (opmauvii v BUAOB CTPaTU(OPMHBIX
foNe3HbIX MCKONaeMbIX BbIrMAAAT cneayowmm obpasom.

1) Kapatay-Tanacckan 30Ha: cpeaHe-BepxHepudeACKWA apuaHbIiA Muoreo-
CMHKNMHANbHBIA TEPPUreHHO-KapBoHaTHLIA C 3anexamMu ONnoBO-CBUHUOBO-UMH-
KOBbIX PyA — BEHACKWIA NYMWUAHbIA NNaThopMeHHo-aBnaKkoreHHsiin KapboHatHo-
TeppUreHHO-TeNenMPoOKNacTUYECKMIA C NPOABNEHWAMMW KONYeaaHHsIXx W doc-
thaTHbIX PyA — NO3AHEBEHACKWIA HEBaNbHbIA TUNAUTOBLIA ANUNNATHOPMEHHBIX
FOPHBIX COOPYXEHWI — HWKHEKeMBPUIACKO-CPeAHEOPAOBUKCKWA apuAHLIA
TeppPUreHHO-KPEMHUCTO-KapboHaTHLIM CPeAMHHOr0 MaccuBa C XKenBakoBbIMM,
NNAacTOBLIMU W PaKYLWHAKOBLIMK (ochopuTamu — AeBOH-KapboHaTHeIA apua-
HblIi TeppUreHHO-KapBoHaTHLIM CPeAuHHOro MaccuBa C NPOABMNEHUAMU Meau-
CThIX MNECYaHUKOB U CNaHUes.

2) Cesepo-TAHbIIAHBCKAA MEOCMHKMMHANLHAA CUCTEMA. A — 3BreoCHHKNW-
HanbHaA 3oHa CesepHoro TAHb-WaHA: HwkHeputbeRcKMA 1 BEHACKWIA MyMUaHbIE
nnarthopmMeHHO-aBnaKkoreHHsle yrnepoancTbie TeppureHHo-KapboHaTHble, MecTa-
MK B accouvaumm C TpannoBbiMK BYDKBHHTBMH) C 3anexamMu XenesHblX, Kon-
YeAaHHLIX W MONUMETaNNUYeCKUX Pya — HWKHeKeMOpWCKO-BepXHeopPAOBUK-
CKM apWAHbIK 3BreOCMHKNMHANLHLIA OCaA0YHO-BYNKAHOMeHHLIA C 3aneamu
MeAHbIX, KONYeAaHHO-NONUMETANNUYECKUX Ppya — [AeBOH-NePMCKUA AedTepo-
OpOreHHbIW BYNKAHOreHHO-MOMNAcCOBbINA C 3aneXaMu KonyegaHHo-NoNUMeTannum-
YeCKUX 1 NonaumeTannuyeckux PYA. 65 — muoreocMHKnuHansHaa 3oHa CpegHero
TaHb-llaHa: HwkHepudeRckuin U BEHACKWA ryMUaHbIE NNAT(OPMEHHO-aBNaKo-
reHHble KapBoHAaTHO-TEPPUreHHbIM U KapBoHATHO-TePPUreHHO-TUNNOWAHBINA
{mecTamu B accoumaumMm C TPanNNOBLIMU BYNKaHUTaAMKU) C 3ane)Kamu »KenesHsix v
BONbhPaMOBO-KONMYEAlAHHbIX PYA — HWKHEKeMOPUACKO-BEpXHEOPAOBUKCKWUIA
apUAHbLIA  MWOT@OCUHKINWHANBHBIA  KPEMHUCTO-KapBoHATHO-TEPPUIreHHbIA  C
3aneXxamn BaHagueBbIX W Xene3o-mapraHueBbiX pyA — AeBOH-CpeaHeKapboHo-
Bblil apUAHbIA MMWOreOCUHKNMHANbLHLIA TeppureHHoO-KapboHaTHLIW € PTYTHO-
nonUMeTannMYecCKUMn pynamu — sepxHekapboH-NnepMcKuii apuaHbLIA AEUTepo-
OpOreHHbI TENENUPOKNACTUYECKU-MONACCOBbINA .

3) HxHO-TAHbWAHLCKAA FEOCHMHKNWHAaNbHAaA cucTema. A — 3BreoCUHKNM-
HanbHble 30HbLI (cMnyp<peaHeKapbOHOBLIA apUAHBLIA 3BreoCMHKNWHANbHbIA
BYNKaHOTeHHO-0CaA04HBIM) € 3anexamu BoNbHpPamoBbIX, KONYEAaHHO-NOMM-
MeTannMYecKux, KONYeAaHHbiX W CYPbMAHO-PTYTHLIX pyA — BepxHekapbow-
NEPMCKWA apuaHbIA AEATEPOOPOreHHbIN TenenMpoKnNacTUYecKn-MonaccoBbii,
5 — reoaHTUKNUHanbHLIe 30HbI (BepxHecunypuiicko-cpeaHeKapboHOBLIA apua-
Hble re0aHTUKNUHANbHLIKM KapboHaTHLIW PUhOreHHbIM) C 3anexamMu CypPbMAHO-
PTYTHBIX U NONUMETANNMYECKUX PpyA B — MWOreocCMHKNWHanbHbie 30HbI (cu-
nyp-cpeAHeKapb0OHOBLIW  apUMAHLIA  MWOTEOCUHKNMHANLHLIA TepPPUreHHo-Kap-
BoHaTHBLIN) € 3anexamu BonbGPamoBbIX, NONUMETANNMYECKUX U PTYTHO-CYPbMA-
HbIX pPyA — BepxHekapboH-NepMCKWIA apuaHLIn AeATepoopPOreHHsIA Tenenupo-
KNacTUYeCKMU-MONacCcoBbIA.

NokansbHble ceAMMeEHTaUWOHHbIE (haKTOPbLI 3BONKOUMM NUTOreHesa M CTpaTh-
topmHoro pyaoobpazoBaHuA — COBOKYMNHOE UWKNMMECKW HanpasneHHoe
M3MeHeHWne BO BPEMEeHW TeKTOHWYeCKUX, (haumansHO-AMHAMUYECKUX, KNMMaTu-

! Nleson-cpearexapboHOBLIA ¥ BepxHeKapGoH-NEDMCKWA KOMNNEKCs! OTHOCATCA K obpa-
308aHMAM KHO-TAHBLLAHBCKOW FEOCHHKNMHANBHOW CUCTEMBI.

159



yeckux, neTpodOHAOBLIX W METANNOreHWYeCKUX YCNOBMA OCaaKo- M pyao-
HaKonNnNeHWA B npeaenax KOHKPETHO B3ATON0 MECTOPOXXAEHWA — yCTaHaBnu-
BAlOTCA NyTeM [AETanbHOr0 W3y4YeHWA COCTaBa, CTPYKTYPHO-TEKCTYPHbIX OCO-
GeHHOCTEA M CTPOEHWA pyA, PyAoBmewawmnx n bespyaHeix nopoa Bcel pyao-
HOCHOW copmaumm mecTopoxaeHuA. Hanpumep, crpatudopmHbie 3anexm
NONWMETanNoB U PTYTU B MUOTEOCUHKNUHANBHLIX U AEATEePOOPOreHHLIX Monac-
coBbix chopMauuAx o6napaloT cnesyrowuMK CeAUMEHTALWOHHBIMKU ocoBeHHo-
ctAMK ctaHoBneHnA [Typaykees, 1970; Mxymanues, Kopones, 1971; AcaHa-
nues, 1974]. Bo-nepBbiX, HUKCUPYIOTCA OHW B YMCTO OCAAOYHBLIX MOPOAEX,
NnpyM 3TOM B PasMelleHnd PasnuyHbiX TUNOB PyA CYLIECTBYET YeTKWiA dopma-
UMOHHBLIA, NUTONOMMYECKMWH, PUTMOCTPATUrpacdMYecKMii M NaneocTPyKTYPHLIA
KOHTpONb: pTyTHOE (C UMHKOM, CBUHUOM unu Ge3 HUX) w PTYTHO-CYpbMAHOE
OpyfAeHeHWe CBA3aHO TONbKO C PaHHEreOCWHKNWHANBHOW YrNepoaucTOin W3BecT-
HAKOBO-A0NOMMTOBOI thopmaumeit, MeaHoe OpyAeHeHWe NOBCEMECTHO MpUypo-
YyeHO TonbKO K cnabGoyrnepoaucTsiM TOHKOOGNOMOYHLIM TeppUreHHsIM MNOpo-
A28M WM YacTWYHO MeprenAM HavanbHbIX 3NEMEHTOB PUTMOB, pa3MelLeHHbIM B
NONOrMX KPbINbAX KOHCEAWMEHTAUMOHHBIX aHTUKNWHaNbHLIX CTPYKTYpP B
mecTax haumanbHOro COMNEHEeHWA KPAacCHOUBETHBIX W CEpOUBETHbIX rpajaumii
(e nerpougerax) kap6oHaTHO-TepPPWUreHHbIX Monacc, a UWHKOBO-CBMHUOBOE Y
pPTYTHOE OpyAeHeHWe NOBCEMECTHO (MKCUPYETCA TONbKO B cnaboyrnepogucTbix
W3BECTKOBMCTBIX AONOMMTAX, MWHUCTLIX M3BECTHAKAX U MEPrenAXx CPeavuHHbIX *
3NeMeHTOB PUTMOB, Pa3MELLEHHBbIX B NONOMrMX KPbINbAX KOHCEAUMEHTAUUOHHBIX
AHTUKNWHANbHLIX CTPYKTYP unv B naneonoxbuHax mexay Guorepmamu. Bo-
BTOPLIX, UCTOYHMKOM PYAHOrO BELLECTBA CAYXWUNWU NPOAYKTbI KOPbl BbIBETPU-
BaHMA WM BbICOKOMWHEPanW3oBaHHbIE BajO3Hbleé PacTBOPbI ONpeaeneHHbIX
thopmaumin. MeOCMHKNMHANbHbIE U PaHHEOPOreHHbIe MECTOPOXKAEHUA 3BT e0CHH-
KNWHanbHbIXx 30H 06NafgalwT APYrMMM  NOKanbHbIMU  CEAMMEHTALMOHHLIMW
0cO6EHHOCTAMM CTaHOBNEHMA: (UKCUPYIOTCA B OCaf0MHO-BYNKAHOreHHBIX
nopojax, Yalie BCero B aneBponuTax, CnaHuax v Tydax, pasMewieHHbIX B 30Hax
thaumansHOro CoMNeHeHWA BYNKEHOTEHHbIX W OCaA0YHLIX rpajaunid ocapovHo-
BYNKaHOreHHbIX (OPMauniA; WCTOYHMKOM PYAHOrO BeWecTBa CAYXWNu
CMHXPOHHBbIE C OCagKOHaxKoONnneHemMm noaBoAHbIEe BYNKaHbl U UX NOCTBYNKaHKU-
YyecKue ruapoTepmMarnbHbie pacTeopsl.

B 3BONKOUMOHHOM pAAY nuTOoreHesa u cTpatudopmHoro pyacobpazoBaHuA
HEManoBaXKHYI0 PONb WrpaloT npoleccsl BTopuyHoro npeobpasosawuAa nopoa
¥ pyAa. B yactHoCcTM, 3nureHes nopoa W pyA CTPaTUOPMHBIX MECTOPOMAEHWA
UBETHbLIX METAanNoOB B OCAAO4YHbLIX NOPOAAX BbipaXkeH B BUAE HEpaBHOMEPHOW
nepeKkpucTannuzauud, AONOMWTU3aUMKM KapbOHaTHBIX MOPOA, OKBapuUeBaHWA
KPeMHWCTbIX KOHKpeuun u cTAxeHuid. pu atomM rAvHKMCTO-pyAHOE BeLecTBo
BLIHOCUTCA B CenTapueBble TPeWMWHbI, NYCTOTEl U HOBOOGpPa3OBaHHbLIE CYTYpPO-
CTMNONUTLI, NPEPBLIBUCTBIE MPOXMAKK anbNUIACKOro Tuna v pasHoobpasHbie
KapCTOBbleé MNYCTOTbl, FHE3[a, BLINOMHEHHbIE KPUCTANAUYECKUM T[aneHUTOM,
cthanepuToM, KHUHOBapbLlO, 6GapuTOM, KanbUMTOM, GNIOOPUTOM, TNUHUCTbIM
BewecTsoM. JTU 3NUreHeTU4ecKue TpaHCOpMauud NPOMCXOAAT B npeaenax
NepBUYHBLIX KOHTYPOB CeAWMEHTAUMOHHO-AWareHeTUMeCKux 3anexew, 06bIYHO
He BbIXOAA 3a ux npepensl. McknioyeHne NpeacTaBnAOT PTYTHLIE pyabl, KOTO-
Pbleé B Cny4ae MHTEHCUBHOCTH 3NWreHesa 3Ha4yuTenbHO nNepemeLUardTCA OTHOCH-
TeNsHO TeX OTNOXEeHWW, B KOTOpbIXx OHW chopmuposBanuck. Ha xapaxTtep u
WHTEHCMBHOCTE 3NMreHesa NOpPoA W PyA HapAQy C TeKTOHO-marMaTuvyecKuMu
takTopamu, HU3MYECKUM COCTOAHUEM, XMMUKO-MWUHEpanorM4eCKum CocTaBom
W BO3PaCTOM PYACHOCHLIX NOPOA BaXKHeAwee BNWAHWE OKa3bIBAT NUTO-
noruA, GUINKO-XMMUYECKWe CBOWCTBA MNOACTUNAOWMUX W NepeKpblBaOWMX
TONW M COCTaB MNPOCaYMBAOWMXCA 4Yepe3 HWX NOA3eMHbIX BOAO3HbIX BOA.
Mopoabl ¥ pyAbl BYNKaHOreHHO-OCafOYHbIX (hopmauwii, Kpome Bbile nepe-
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YUCNEHHbIX 3NUreHeTUvecKkx npeobpaloBaHWi, NpeTepnesaldT WHOrAa 3eneHo-
CNaHuessin MeTaMophU3M U HBEHWUNBHO-MMAPOTEPMaNbHbIE U3MEHEHUA.

CuHTeaUpyA BbILWEONWCaHHBIE OCHOBHbIE (DaKTOPbI 3BONOUMKM NUTO- U PyAO-
reHesa, MOXHO 3aKM4UTh, YTO cTpatudopmHebie mecTopoxaeHua Tawb-lWawa
OTHOCATCA K NONWreHHbIM (3K30TeHHbIM, 3HAOTMEHHbLIM) W NONMCTaAUaNbHbIM
(cuHreHeTMveck u-anureHeTuiecKum) o06pazoBaHWAM, HEpPaspbiBHO CBA3aHHbLIM
¢ 3BONOUMENR creludUYecKnX TUNOB NUTONOrMYecKWx opmaunwii BO BpPeMeHU
B ONpegeneHHbIX CTPYKTYPHO-(hOPMALMOHHbIX 30HaX.
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YAK 553.492:553.2 (571.6)

P.A. CknaApoe

3BONUMA ANKOMWHWEBOIO PYAOOBPA30BAHUA
B FEONOTrWYECKOA UCTOPUM JANLHErO BOCTOKA CCCP

K HacToAwemy BpemeHu B aansHeBocTouHoW yactu CCCP 3apeructpupoBano
400 mecTopoXAeHWIA U NPOABNEHWUIA aNOMUHUEBLIX PyA anyHUTOBOrO, AMacnopo-
goro, 60KCMTOBOMO W anNNMTOBOro, KAONWHUTOBOrO, anKMO-XKeNesHoro, KopyH
AOBOr0, aHAany3uTOBOro, CUNNUMaHWTOBOrO U AUCTEHOBOro, aHOPTO3WUTOBOIO,
HedenwHoBOro M neitumtosoro Tunos. Wx reoxpoHonoruyeckoe (B npoueHTax
K o6leMy KONW4YecTBy MEepCreKTUBHLIX NPOABNEHWIA W MECTOPOXAEHWA) ©
NPOCTPaHCTBEHHOE pa3MelweHne OTHOCUTENbHO rNaBHEeMUX TEeKTOHUYeCKUX
CTPYKTYP peruoHa nokasaHo Ha puc. 1 (cm.Bkn.) u 2.

K apxeWcKWm, HWXHE- W cpeaHenpoTepo3oickum obpasosBaHuAM npuypo-
YeHbl MECTOPOXKAEGHUA U NPOABNEHWA KOPYHAA, CUNNMMAEHUTA U AWUCTEeHa, PeAKO
anpanysuta (B nporteposoe), aHOpTO3UTOB. HecMOTpA Ha cpaBHWUTensHo Gone-
woe abconoTHOE KONUYECTBO NPOABNEHMIA U MECTOPOXAEHUA BbillenepeyncneH-
HbIX TUMNOB anIOMWHWEBLIX PyA, MHTEHCMBHOCTb Pyaoo6pa3loBaHuWA, Bbipaxae
MaA YCNOBHO KONWYECTBOM MecTOpoXKaeHui (B %), NPUXOARIMXCA Ha eaAnHULY
spemeHn (1 MnH. ner) ¥ OTHOCAWMXCA K BpemeHHbIM 0bbemMam AaHHbIX reo-
XPOHONOTUYECKMX NOAPasAeneHuit, ABNAGTCA HWYTOXHOW. 310 obycnosnewo
KonoccanoHoi abennioTHOW NPOACMKMTENBHOCTBIO B 2 mMnpa. net obospesae-
MO 4acTu apxer (HawiHaA ¢ 3,5 mMnpa. net), HWUXXHEro WM cpeaHero npore-
PO30A.

B nozaHvem npoteposoe (1 mnpa. net) obuiee KONMYECTBO MECTOPOXAEHWIA
CpaBHUTENbHO CO cpeaHMM nNpoTepo3oemMm U UX BMAOBOe pasnooﬁpaaue BO3-
pactaer (NOABNAOTCA anNWThbl, KAONUHBI, ANKOMOXENE3HbIE PYAbl) , 8 B paHHEM
Kembpun ymeHswaercA, OaHaKo MHTEHCMBHOCTL pyaoobpaszoBaHuA obparTHO
nponopuuoHanbHa ux abconwTHoMy pacnpeaeneHuio. OHa MUHMMansHa B No3a-
HEM NPOTEpPO30e U MaKCUManbHa B paHHem Kembpuu,

B nosaHenporepo3oickux oTnoxeHwAax CubBupckoin nnatdopmer (Yuypo-
Maiickan nnuta) pacnpocTpaHeHbl Ha COTHU KWNOMETPOB FOpPM3OHTBI cnabo-
MeTamoptu3oBaHHbIX KaonuHoB (hnuHTKnNeeB) B accounaunmn C anoMoXenes-
HbiMM  (remaTuT-KaonUHWTOBLIMKM) pyaaMu. KaONUHWTOHOCHbIE OTNOXKEHWA
H3a KOHTaKTax c “Hpr:iHHMM npeBpawlarwTcA B aunanyamouoc"ue l"lOpOJlbl.
AHAanyauT — MWUHEpPan, aHanoruyHeii N0 XWMWYECKOMY COCTaBY AMCTEHY W
CUNAUMaHUTY (MMEIOTCA NUWL CTPYKTypHble oTnnumA) . Mo aHanorum modXkHO
CYMTaTh, YTO AoKemMBpWIACKMe CUNNMMaHWTOBbLIE U AWUCTEHOBbLIE TONWW — NPO-
AYKTbl MeTamopduamMa nepBOHaYaNnbHO KaONWHMTOHOCHBIX Tonw,. HecmoTtpa
Ha TO Y4TO CUNNUMEHWUT-LUCTEHOBbLIE TONWM Ha AnpaHckom wwute v CraHoBOW
cknapgyaton o6nacTM MMeEKT AOBONBHO LUMPOKOE PacnpocTpaHeHwe, AaHHbIe
MuHepansl He oBpasylT CpPeAHuX BbLICOKUX KOHUeHTpauwin (peaxko po 20%),
U B UENOM OHMK MOI’VT BbiTh HazBaHbl BbLICOKOr MMHO3EMUCTBIMKA TONBKO NO
HanNMYMi0 BbICOKOrNMHO3EMMCTLIX MUHEepanoB. PaKTUYECKW WM3BECTHO TONLKO
ABa MeNKUX MecTopoxaeHwA (MMEIOTCA B BMAY pasBefaHHbie) KopyHaa W
oaHo — aucteHa. B obpasoBaHWAX CpeaHero v nosaHero KembBpwA, opaoBUK-
CKOTM0O W CUNYPUHCKOro nepuoaoB Kakwe-nmbo NPOABNEHWA aniMWHWEBbIX
PyA Hen3BecTHbl. BO3MOXHO, 4TO 3TO CBA3aHO C HE3HAYUTENbLHOW pacnpocTpa-
HEHHOCTbI0 06pa3oBaHuii 4aHHOTO BO3PacTa Ha NOBEPXHOCTH.

B nesoHckuiA nepuos (OPMUPYIOTCA NPOABNEHWA annWToB, anoMoxkenes-
HbiX pyA, KaonuHos. ABCONOTHBIE pacnpefeneHWA M WHTEHCMBHOCTL Pyao-
obpazoBaHMA COBMECTHO BO3PaCTalT, AOCTUraAn MakCUMyma B CpeaHem AeBo-
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Puc. 2. Cxema reoXpOHONOrMMECKOr0 PacNpefeneHuMA nNepcneKTHBHLIX MPORBNEHWA W
MECTOPOXAeHUA B NANnbHEBOCTONHOMR YacTu CCCP

1 — WHTEHCMBHOCTs Pyaoo6pa3zoeaHnA  (MPOUEHT KONWYECTBA MECTOPOXAEHWH, Npu-
XOARWMXCA Ha 1 MAH. NeTt); MecTOPOXAEHWA W NPOABNEHUA ANKMWHWEBBIX PYA CM.
Ha puc. 1 (anaxu 20—28)

He. B uenom u3BecTHbie AEBOHCKWE pyAONPOABNEHUA WMET TONbKO MUHE-
PanornyecKoe 3Ha4yeHue,

KameHHOYronbHbiid nepuoa B OTHOLIEHWK anlOMUHMEBLIX pya cnabo nepcnek-
TuBeH. BepoATHee Bcero, 3TO CBA3aHO C NNOXOW MW3Y4EHHOCTBIO OTNOXKEHWIA
Kap6oHoBOro Bo3pacra, B KOTOPbIX AD CUX NOP HEU3BECTHbI CKonneHwAa Bokcu-
TOB W APYrvMX BUAOB aniOMUHWEBOTO ChIPbA.

B nepmckui nepuwoa Ha pucoBbIX mMaccuBax o6pa3yloTCA Menkue pypao-
NPOABNEHUA annNUTOB. TeppureHHbIe NepMCKUe KaoNWHUTOHOCHbLIE OTNOXKEHWA
Ha KOHTaKTaX C MHTPy3MAMM npeoBpa3yloTcA B aHAany3MTOHOCHbIe MOPOAbI
(uHorpa c KopyHAOM 1 guacnopom) .

K paHHemy Tpuacy NpvypoveHsl NPOABNEHMA annuToB (Ha pudoBbIX Maccu-
Bax) W eAMHWYHbIE MacCHBbl HehenWHOHOCHLIX nopoA. CpeaHui W NO3AHWIA
TPWac HeNpPoAYKTUBHBI.

B iopckun nepuos hopMMpOBanWchk, Kak W paHee, NPOABNEHWA annuToB Ha
Pudax, KaonuHoBbLIE U HedeNMHOBLIE NOPOALI.
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Menosoi nepwos — BpeMA 006pa3zoBaHUA MHOTOMUCNEHHbIX FMAPOTepMant
HbIX MECTOPOXAEHWI anyHwWTa, AMacnopa, annuMToB WM KaoNWHOB B KOpPax Bbl-
BeTPUBAHWA, aHAANY3WUTa, KOPYHAA, PEAKO CUNNMMAHWUTA Ha KOHTAKTax C UHTPY-
3UAMMW  OCAA0YHLIX W TMAPOTEPMAanbHbIX KaONUHUTOHOCHbIX 06pazoBaHwi,
coaepxawmx ceo6oaHbIM rnuHO3eM B Buae ru66euta u Anacnopa.

B naneoreHe M HeoreHe pacCNpOCTPaHEH aHanoOrMyYHblil KOMNNEKC anioMUHWe
BbiX pyA {c MMHMMyMOM B 30ueHe U MaKCcuMymoMm B Heorewe). [lnm atoro
atana aGconOTHLIE pacnpefeneHnA W MHTEHCUBHOCTL pyaoobBpazosaHuA cosna-
aawT. U3 BynkaHuyeckux obpaszoBaHuii OTMETUM neiunTossle nasel Ha Cesepo-
Boctoke CCCP.

B verBepTMyHOe BpemA npoucxoanno obpazoBaHue MeCTOPOXKAGHWA anyHu-
TOB, KaONWHOB, anNUTOB MTMAPOTEPMAnNbLHOroO reHeanca B COBPEMEHHbIX BYNKa
HUYECKMX 30HaX, OCaf0YHLIX (NEepeoTNOXEeHHbIX MMAPOTEpPManbHbIX) anyHWTOB
W annuToB.

W3 BbiwenpuBeneHHbIX:- AaHHBLIX CNeayeT, YT0 B 0603pUMON 4acTW MCTOPMK
reonorunyeckoro passutuA [ansHero BOCTOKa MHTEHCUBHOCTbL anOMWHWEBOTO
pyacobpasosaHuA nepuoauvecku Bospactana (B nosaHem NPOTEPO30E—paHHeM
Kembpun, cpeaHeM aeBOHe, NMEpMU—pPaHHEM Tpuace, lope, NO3AHEM Meny,
paHHeM naneoreHe W HeoreHe) W ymenbluanace (B cpeaHem—BepxHem KembBpuu,
opaosukKe, cunype, KapboHe, cpeagHeM 1 BepxHEM TpWace), NPOABNAA B Uenom
TEHASHUMIO K BO3PACTAHUIO OT APEBHMX 3NOX K Gonee MoNoALIM.

HameuaetcA cUHXpOHHOCTL B 06paszoBaHuM 3K30reHHLIX W rUApOTEpPMans-
HbIX TUNOB ANIOMMHUEBBLIX PYA M HEKOTOPOE UX CMELLEHUe BO BPEMEHWU OTHOCH-
TeNnbHO MarmMaTu4yecKoro TMna.

Mo-BMaMmMoMy, KONOCCanbHbie aHOPTO3WTOBbLIE MACCUBbI CRYXXWUIMW UCTOYHMW-
KOM FIMHMCTOrO mMarepuana Npu BbiBeTPUBaHUM ANA 06PasoOBaHUA MAMHUCTLIX
Tonw, AnAaHCKOro wwura, npeobpasoBaHHbIX BROCneaCTBUM NPU MeTaMopthusme
B CMNNUMaHWT-OMCTEHOBble nopoasl. B aokemGpuu W naneosoe OTCYTCTBYIOT
rUAPOTEPMANbHbLIE aNYHUTOHOCHLIE KBApUMTLI U CBA3aHHLIA C HUMWU KOMNNeKc
FNUHO3EMWCTLIX MUHepanoB., BoamoxHo, 4TO npu meTamoptuame cepa non-
HOCTBIO YNETYYunack W NEepBOHaYansHO rMAPOTepManbHble M OCAAO4HbLIE anyHu-
TOBblE, aNNUTOBbIE, KAONUHUTOBLIE M MMAPOCNIOANCTBIE MUHepans! Gbinu npe-
obpazoBaHel B HabnopaeMeblil HbIHE KOMMNEKC MuHepanoB (KopyHa, cunnu-
MaHUT, IUCTEH, FpaHaThi) .

Pazsutne aHopTO3UTOB B AOoKemGpuu He ABNAETCA cneuud:mecxou 4epTon
3TOro BpemeHwu, Moumo ykaszate Ha KONOKUTKaHCKWA cpeAHenaneo3oncKui
maccue (250 km?) B 30He TykypuHrpckoro pasnoma (y »x.-a. cT. Ypywa),
ABNAIOWMIACA TUNOBLIM ANA CTPaTUMOPhHbIX @HOPTO3UTOB,

Takum obpazom, c yyetom Metamopdmuyeckux npeobpaszoBaHuii cyllecT-
BEHHbIX PasnU4Mii Mexxay AoKeMOPUACKMM M KeMBpWIACKMM anioMUHWEBLIM
pyaoobGpa3oBaHWeM He HameuyaeTcA; Pa3NWYMA CBOAATCA B OCHOBHOM K KONW-
yecTBeHHbIM MacwTabam pasBuTMA 3TOro npouecca. lNocTeneHHbld nepexon
oT meTamopduyecKux BUAOB anioMuHWEBbIX pya K cnabomertamoptusosaH-
HbIM HaME4aeTCA Ha YpPOBHE NO3AHEero nNpoTepo3oR—paHHero kembpua. B daxe-
po3oe meTamopuyecKue TUNbl aNIOMUHUEBLIX PyA PacnpoCTpaHeHbl Ha KOH-
TaKTax FNUHO3EMMUCTLIX TOMW, C MHTPY3UAMMU U B BYNKaHWYECKUX 30HAX rMApO-
TepManbHOro MeTacomarosa.

B CTPYKTYPHO-TEKTOHMMECKOM OTHOLUEHWW BCE TUNbI aNOMWHWEBLIX PyA
TArOTelT K crabunbHbiM cTPyKTypam (nnardopmam, cpeavHHbIM Maccueam,
KpaeBbiM 4acTAM nporubos) WNM K 3NOXaM TEKTOHU4YECKOW cTabunusauwm
W Havany copmupoBaHuA 6a3anbTOBOro NAWTHOTO KOMNNEKCa B OKPauHHO-
KOHTUHEHTaNbHbIX ByNKaHMW4YeCKWUX NOACaX.

COBI‘IG.IIEHMB MarMaTMyeCcKmx, ByNKaHUYeCKMX WU 3IK30reHHbIX 3N0OX anwomu-
HWeBOro pypoob6pa3oBaHMA CBA3LIBAETCA C BNWAHMEM BYNKaHW3Ma Ha pas-
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BUTUE TMAPOTEPMANbHbLIX MPOLECCOB M HAa XUMMYECKMUI COCTaB aTMOCHepHbIX
BOA W, CNefoBaTenbHO, Ha WHTEHCUBHOCTh BLIBETPUBAHWA TOPHLIX MOPOA Ha
TEPPUTOPUAX, BnNUsNexawmux K 30HaM BYNKaHW3ama. YBenuyeHwe 3anacos
anioMUHUEBLIX PYA B reonorv4eckoi ucropuu thaHepo3oR ONpeaenfneTcA Tewm,
4TO B KaXAY0 NOCNEAYIOLLYI0 3N0XY 3K30reHHble NpOoUecchi BO3AeHCTBOBaNu
Ha NOPOAbI, YXKe MpeTepnesluMe BbIBETPUBAHUE W NEPEOTNOXEHWE B NpeasbIfy-
WMe 3NOXW, T.e. IHEePreTMYeCKMe 3aTpaTbli, HEOGXOAMMBIE ANA NOCNEAYIOWMNX
npeobpa3zoBaHuid, C TeYEHWEM BPEMEHM YMEHbLUANWCH, @ UHTEHCMBHOCTL BbiBET-
PUBaHWA, B CBA3M C Pa3BMTUEM OPraHMYecKOro M1Mpa 1M 3BONIOUMEA ruapo- v ar-
mocthbep, yBenuumBanacsk. Mo 3aTum npuunHam thaHépo3oACKKMe anioMUHWEeBble
NPOABNEHWA B CBOEM PacnpocTpaHeHuu Gonbluei 4acTelo  KOHTPONWPYIOTCA
APEBHUMM TNUHO3EMUCTLIMM TONUAMM, 4TO0 OBYyCnOBneHO aCCUMUNAUMEeN Mar-
MOM TMIMHO3EMWUCTLIX KOMMNOHEHTOB W Pa3sBWTUEM TNWHO3EMMUCTLIX KOP BbF
BETPUBAHUA Ha FNUHO3EMUCTLIX 06pa3oBaHUAX.

B TeyeHue BCelt 3K30reHHOW WCTOPMM AOMUHMPOBAN NPOUECC OTAENeHWA
KpemHesema M rnuHO3ema, 3aKnioyasluUMACA B NpeobpasoBaHMM  anioMocunu-
KaTtoB anioMuWHWA 3eMHOM KOPbl B rMApocMnvKaTel (KaonuuuT), ruapocynsda-
Tl (anyHuT) , ruppookucu antomunuA (ru66eut, amacnop, 6emMnT) U nocneayio-
UiemM NpeBpawieHuy BCeX 3TUX MUHepanoB npu metamopdusme B GezsoaHbie
cUNUKaTel (aHAany3uT, CUNNUMAHKUT, AUCTEH) M OKUCALI anloMUHKA (KopyHAa) .

553.43/44 (571.56)

10.B. faesidos, A.J1. FanAamos, A.l". Yupnes,
W.I. Bonkodas, B.M. MuwnuH, A.U. CrapHukoe

3BonwuUMA U 3AKOHOMEPHOCTU PACNPOCTPAHEHMA
CTPATU®OPMHOIO OPYAEHEHWA CBUHUA, UMHKA
U MEAW B OCAAOYHLIX TONWAX AKYTUWU

TepputopuA AKYTUM C ee CNOXHbIM eONOrM4yecCKUM CTPOEHMEM W PasHo-
ofpasveM 0Cafo4HbIX W BYNKAHOreHHO-OCAAO0YHBbIX KOMMNEKCOB MNeperexkTus-
Ha ANA NOWCKOB CTPaTUMOPGHbLIX MECTOPOXABHWWA, YCTaHOBNEHHblE 34ech
CTpaTUOPMHbIE MECTOPOXKAEHWA LBETHbIX MeTannoB ¢opmMWMpoBanucs B pas-
NUYHbIE MeTannoreHMyeckue anoxu. MNoaasnAOWAA 4aCTb BLIABNEHHLIX B Ha-
CTOAWEE BPEMA MEAHbLIX W MONMMETANNUYECKUX MECTOPOMXAEHWA W NpoRABne-
HWIA pPacCMaTpMBaemMoOro TWMNa COCPEAOTOYEHbI B OTNOXEHWAX AOKEeMOpUA M
naneosoA. B 3atom BpemMeHHOM auanasoHe BbIAENAETCA HECKONBKO MeTanno-
FeHWYECKUX 3N0X Pa3sBUTUA MNONUMETANNMYECKOro M MEAHOro OpPYyAEHEeHWA:
paHHenpoTepo30iCKan, No3AHenpoTepo3oickan (pudeickan), BeHA-paHHEKeM-
Gpuitickan, cpeaHekembBpuiickan, nosaHeKemMGpUACKO-0pAOBUKCKAA U cpep.ne-
naneosouckan (puc.1).

PaHHenpoTepo30iMCKaA MEeTannoreHuyecKan 3MnNoxa LWWPOKO MNpPoABUNach
B 3anafHoi 4acTM ANAAHCKOro WuMTa ¥ B norpaHuyHoin ¢ AkyTueit YUTUHCKOIA
obnactu, rae B NpeAenax HaNOXEHHOro Ha apxeMCKWid dyHAaMEHT paHHenpo-
Teposoiickoro Koaapo-Yaokanckoro nporvuba saneraet mowHaa (oxono 10 km)
TONWa MeAEHOCHLIX TePPUreHHbIX OTNOMXEeHWH YAOKaHCKoro komnnexca. Mea-
HaR MWHepanu3auWMA PacnpoCTpaHeHa MO BCeMY paspesy, HO BeCbma HepasHoO-
MepHo. B BepxHeil 4acTM pa3pesa MOLWHOCTbIO OKONo 3 KM, NpeAcTaBneHHoi
NpuBpe)kHO-MOPCKUMKU M AeNbTOBLIMM MecyYaHUuKamKu (CaKyKaHCKan cBuTa) ,
BbIABNEHb! NPOMBIWNEHHBIE CKONNEHUA MEAHLIX PYA. y

HenocpeacTteBeHHO Ha TeppuTopuM FAKYTUM OTNOXEHWA BepxHeh 4acTu YAo-
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Puc., 1. TeOXPOHONOrMYECKOE pacnpefeneHne MeTaNNOreHMYECKMX 3N0X CTPaTWhOPMHOrD
OPYRAEHEHUA
PynoHocHsie yposHM: | — nepcnexTMBHble, 2 — C HEBBIACHEHHbIMMW NEPCNeKTUBAMN

KaHCKOro KOMNAEKca PacnpocTpaHeHsl B M30NUPOBaHHbIX Yryickoi, OngoHr-
CUMHCKOW W HukHe-XaHWHCKOW BnagvMHax, reonoruyecKoe pasBuTUE KOTOPbIX
npovcxoanno B obcTaHoBKe, CxoAHOW ¢ obcTaHoBKOW cthopmupoBaHuA Koaa-
po-YnokaHckoro nporuba. B Yryickoi BnaagvHe MeAeHOCHbIMM RABIAIOTCA
fONeBOLINaT-KBapueBble NecYaHMKKU BepPXHEXaHWHCKOW W HWKHeKebeKTUHCKOWN
MOACBUT, OTHOCAWMECA K KpacHOUuBeTHoW TeppureHHown cdopmauun. OpyaeHe-
HME NOKanu3yeTcA rnasHeimM o6pasom B nnacrax v NUH3ax CBETNO- U TEMHO-
CepbiX NecYaHnkKoB MolHOCTE0 A0 20 m. MoyTu He M3y4eHsl MEAWCTLIE nec-
YaHUKW HWkHero npotepo3oA OnpoHrcvHckoW v HukHe-XaHWHCKOW BnaavH,
nMmerwwme adHanornyHoe CTpOEHVIE.

B BocTtoyHOoW AKYTAM HUXKHENPOTepO3oWCKOoe c:rpamd:opunoe opyAeHeHue
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UKCUpYeTCA B 10XHOW. 4acTy [IpMKONBIMCKOro NOAHATUA Ha NOrpaHWYHON
¢ MarapaHckoit obnactbio Opo€KCKoM nnowaau. 34eCk MeAeHOCHBI NECTpo-
UBETHbIE BYNKAHOMeHHO-0CAfO4HbIE TONLM, BbIAENAEMbIE B OPOEKCKYIO CBUTY.

PaHHenpoTepo3oickan METannoreHMYecKan 3noxa Ha Tepputopuv AKyTuu
NPOABMNACL KaK 3MN0Xa CyLecTBEHHO MeAHOro CTPaTUOPMHOro OpyAeHeHUA
{cm. puc. 1) . MecTopo)aeHWA CBMHLUA W UWMHKA B OTNOXEHWAX 3TOr0 BO3pacta
He 3atMKCMpOBaHbI, 338 UCKNOYEHUEM OAHOIO HE3HAYMTENbHOro NO Macwitabam
npoABneHWA B npeaenax ONeHEKCKOro NOAHATUA.

C no3aHenpoTepo3oickow (pwudeiicKoi) MeTannoreHMYeckKon 3noXoW CBA-
3aH0 (OPMMpPOBaHME MEAHLIX W CBUHUOBO-UMHKOBbLIX NpoABneHuin Kaomo-
Maiickoro wu MMatomckoro nporubose. B Haomo-Maiickom nporube oHu npu-
ypoueHbl K MolHoM (6oneé 6 KM) TeppureHHo-KapGoHaTHOWM Tonwe, B npese-
nax KoTopoi o6Hapy»>eHbl NNAacTel C Pa3sBUTUEM KaK MeAHOMW, TaK U CBUHLOBO-
UMHKOBOW MUHEpanu3aumu.

MeaeHoCHLIMM ABNAKOTCA HECKONbKO CTpaTurpaduyecKux ypoBHed B cpea-
Hem u nosaHem pucee (cm. puc. 1). K HUM OTHOCATCA 3eneHoBaTo-Ceépble
aneBponuTel U KOHrnomepartsl GUKCKON CBUTLI, NECTPOLBETHbIE U TEMHO-CEpbIe
MEprenu, OKpPeMHenbIe U3BECTHAKK W aneBponvuThl MyCKenbCKOW CBUTLI, Cepbie
W 3eneHoBaTo-Cepbie MEecYaHWKW W aneBpONKThLI YWCKOW cepui (KaHAbIKCKaR,
AanbIHAWHCKAA, AXOPOHCKAA U ManocaxapMHCKaR CBWTbI) , @ TAK)KE aprunnuTel,
AONOMUTHEI M W3BECTHAKWM NaxaHAMHCKOW noacepuu. MeaHaR MWHepanv3auva
BCTPEYaETCA B OTAENbHbLIX MNnacTtax, NPOCNOAX W NWH3ax rnasHelM obpasom
B BWAE pacCeAHHOW BKPanNeHHOCTW XanbKonuputa, GopHWTa, XanbKo3wWHa,
KOBENNWHa, Manaxuta M peAKo CaMoOpoaHOW Meau. MeaeHOCHBIE OTNOKEHWA
NO3AHENPOTEPO30MCKON METannoreHWYecKoin 3NoXM OTHOCATCA K dopmauum
MEAMCTbIX NECYaHNIKOB U CNaHUes.

B Haomo-Maiickom nporube C nNo3aHENPOTEPO30OMCKOW MeTannoreHuye-
CKOW 3noxoit cBA3aHo GopMUpOBaHWe HECKONbKUX YPOBHEA CBWH L OB O-
UWHKOBOTFro opyAeHeHWA. Haubonee NpoAYKTUBHbI OCaAfOYHbIE
nopoasl CpeaHero v nosaHero puden: TeMHO-Cepble AONOMMTHI U W3BECTHAKMK
MYCKenbCKOW CBWTLI, Cepble W CBETNO-Cepble, YaCTO BOAOPOCNEBLIE AONOMMUTLI
W W3BECTHAKWM NaxaHAMHCKOW noacepun (3nbAWKAHCKAA W FPEHCKaA CBWTI),
a TaKXKe NecYaHWKW W aneBpPONWUTHLI YWCKOW CepuM (KaHAbIKCKAaR, AanbiHAWH-
CKaA W YCTb-KUpPOGUHCKAR CBWUTLI) . EAWHWYHBLIE NMPOABNEHWA CBWHUA WM UMHKa
06HapyeHbl TaK)Xe B AONOMWTAX AWMCKOM, CBETIMHCKOW W UMNaHAWHCKOW
ceut. OpyaeHeHue npeACTaBNEHO BKPanneHHOW, NPOXWNKOBO-BKpanneHHou
W FHE3N0BO-BKPanNnNeHHoW MWHepanu3auwein raneHuta v ccaneputa. M3 sTopo-
CTeneHHbIX PYAHBIX MUHEPANOB 4acTO BCTPEYAKTCA MAPWUT U FeMaTUT, U3 BTOPUY-
HbIX — uepyccuT. MOWHOCTE MWHEPAaNM30BaHHbIX NPOCNOEB W NNacToB 0BbIYHO
HE NpeBLIWAET NepBbIX METPOB.

B Matomckom nporube ¢ NO3AHENPOTEPO30INCKOW METannoreHWYecKoi
anoxoil cBA3aHo copmupoBaHne CTPaTUOPMHOro MOAMMETANNMYECKOrO Opy-
AeHEHUA B NpWrpaHuyHom ¢ AKyTuer paitoHe MpKyTckoi obnactu. PyaoHOCHBI
CEHbCKAA W YeHYMHCKaA CBWUTLI CpeAHero W BepxHero puden. B nepeBow M3 HUX
opyaAeHeHne KOHUEHTPUPYETCA B CEpPbiX OHKONMUTOBLIX U OONWUTOBBLIX AONIOMM-
Tax B BWAE NPOXWUNKOBO-BKPanneHHol cdanepuToBoW W raneHUToBON MMHe-
panu3saumu. B Gacceire p. [xenuHabl pyaHaR 30Ha NPOCNeXeHa Ha PacCTOAHMK
5 Km. B 4eHYMHCKOW CBUTE CBMHUOBO-UMHKOBOE Opy/AeHeHWe oTmeueHo B Bac-
ceiiHe p. Yapel B passanax OKBapLOBaHHbIX OHKOMWTOBLIX U OONWTOBLIX W3-
BECTHAKOB B BWAE BKPannNeHHoOCTW raneHuta, caneputa v cmutconuta. Opy-
AeHeHWe npocnexeHo Ha pacctoAxue 500 m.

BHewHAR 3oHa bBalWkano-Matomckow cknagyatoi o6Gnactw, B npeaenax
KoTopoi o6HapyeHo cTpatudopmMHOe OpyAeHEeHWEe, BbIXOAWT Ha TeppuTOopun
AACCP B Buge cermeHTa B mexaypeuse JleHa—Bonbwown Matom, a Taxke
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Y PUHCKOro aHTUKNUHOPUA. AHANOrMyYHbIe CTPYKTYPHO-TEKTOHMYECKUE U hopma-
UMOHHbIE YCNOBUA (OPMUPOBAHUA BEPXHENPOTEPO3OWCKWX OCAAKOB Ha YKa-
3aHHBIX NNOWAARX NO3BONAKT OTHOCUTE UX K PaspAAy NEepCnexkTUBHbIX, Npo-
rHO3UPYEMBbIX Ha MNOMCKKW NONUMETaNNTUYECKUX MECTOPOXAECHWUA,

BeHa-paHHeKeMOPMIACKaA METannoreHWYecKan 3noxa, ¢ KoTopoi B AKyTuM
CBA3aHbLI CBUHLOBO-UMHKOBLIE MECTOPOXAEHUA, — HauBonee uayveHa. OcobeHHo
OTYETAWBO OHa npoABunack B npeaenax Hpomo-Maiickoro nporuba, rpe K
HaCTOALWEMY BpeMeHU B OTNOXEHMAX BeHaa oTKpeiTo CapaaHuHcKoe W apyrve
CBUHUOBO-UMHKOBBIE MECTOPOXKAEHMA, a TaKxe Gonblioe KONU4YECTBO MNPOAB-
newmin  [CrpatuchopmHbie ..., 1979]. MNpoayKTMBHbIE (hauuu NPOAOMKAKTCA
Ha or Ha TeppuTopuio XabapoBCKOro Kpaa, rae K HaCTOAWEMY BPeMEHU TaKke
o6Hapy»eHbl PYAONPOABNEHWA CBUHUA M uuHKa. OpyaeHeHwe npuypoyeHo
K BepxXHecapAaHWHCKOW NOACBWUTE HAOMCKOW Cepud, B KOTOPOW, B CBOK Ove-
peab, HabnAAETCA TPW PervoHanbHO BbIAEPXKaHHLIX NOAYPOBHA MWHepanvsa-
umn. OHM COOTBETCTBYIOT TPEM NayKam BepxHecapAaHWHCKOW NMOACBWMTLI: HWX-
He#, CNOXXeHHOW CBeTNbLIMWU HEeACHOCNOMCTLIMWA AONOMWTaMKU, CpeAHeil, COCTOR-
Wend M3 CyWecTBeHHO BUTYMWHO3HbIX W3BECTHAKOB M AONOMWTOB, U BEpPXHEW,
NpeACTaBNeHHOW CepbiMM U TEMHO-CEPbIMM CNOMCTLIMW M3BECTHAKaMW W CBeT-
NBIMW HEACHOCNOWUCTBIMW, MECCUBHBIMM, YacTO CaxapoBUAHLIMW AONOMUTAMM.
BepxHuit NOAypOBeHs MUHEpanu3auuM NPOAYKTMBEH Ha GonblwuHCTBE pyAo-
NpoABneHMiA u mectopoxaeHwin Kaomo-Maickoro nporuba. OpyaeHenue no-
KanuayeTcA rnaBHbiM 06pasoM B MAacCUBHbIX CaxapoBMAHLIX AONOMMTax B
BUAE BKPanneHHoW, rHe3A0BO-BKPanneHHoW W MacCMBHOW raneHuT-canepu-
ToBOW MUHepanu3auwu. Cojep)kaHve NONe3HOro Mertanna M3MEHAETCA B LUMPO-
KWUX npeaenax npv sapuaunAax Sb/Zn ot 1:2 go 1:40. MowHoOCTs PYAOHOCHBIX
Ten TaK»e MaMeHuMBa OT poner metpa go 40 m. Bropo#w no npoayKTUBHOCTH
B BepXHeCapAaHWHCKOW NOACBUTE — HWXKHUWA NOAYPOBEHb, CBA3aHHBLIA C Kap-
BoHaTHLIMWU NOPOAaMKM NEPBOI NaYkW, rae BKpanneHHaA U NpoXwWnKoBo-BKpan-
NEHHaA raneHuT-chanepuToBan MUHEpPanM3auMA KOHUEHTPUPYETCA B CBETNO-
cepbix gonomutax. Ha pyaonpoRsneHun MexXropHoM OpyAeHeHWe NpocneeHo
KaHaBamu Ha COTHW MeTpoB.

Bena-paHHekembpuiickan 3noxa cTpatMdopMHOro opyaeHeHuA ocobeHHo
WWMPOKO NPOABMNace B npeaenax BOCTOYHOro cknaavatoro obGpamnenuA Cu-
6upckoin nnatdopmel, rae, NO-BUAMMOMY, CywecTBoBana 6GnaronpuATHaA
o6CTaHOBKA ANA KOHUEHTPauWu COeAWHEHWA CBMHUA M UMHKA B KapBoHaTHbIX
nopojax. Tak, B npeaenax BepxoAHcKoW cknaavatoi 3oHbl HapAgy c aomo-
Maiickum nporubom nonvmeTannM4ecKuwe NPOABNEHWA CTPaTUGhOPMHOro TMna
ycTaHoBneHsl B oTnoxeHwAx Cesepo-BepxoAHckoro nporuba Ha Tyopa-Cuc-
CKOM BbICTyne. 3aecb pPyAOHOCHbI TEPPUrEHHO-ACNOMWUTOBLIE NOPOALI anaal-
CKOro Apyca HwkHero kem6puA mowHocTslo ao 30 m. PygHan muHepanwu3a-
UMA CyLWecTBEHHO cdanepuToBan, raneHWT COCTaBNAET NepBbie NMPOUEHTbI OT
obwero coaepxaHuA metannoB. B npeaenax Tyopa-Cucckoro BeiCTyna Bbi-
ABNEHO HECKONbKO PYAONPOABNEHUA, HA OAHOM M3 KOTOPbIX YCTaHOBNEH4aR
MOLLHOCTL PYAHbIX TeN Konebnetca ot 1 ao 3,2 m [Hatanos, 1981].

HuxHekeMBpUIACKMIA  ypOBeHb CTPaTUOPMHOrO OpYAEHEHWA W3BecTeH
1 Ha Cubupckoi nnarcopme, rae B GacceitHe p. Bonblwoi KyoHamMKu B HWxHe-
KeMBPUHCKMX OTNOX:HWAX BOCTOYHOro Kpbina AHabapcKoW aHTeKNM3bl Bbi-
ABNEHO NATL pyaonpoRABneHui. LIMHKOBOE OpyaeHeHHe, NpeacTaBneHHoe BKpan-
NEHHOCTLI0 ¥ ManoOMOLLHLIMWA TNPOXUNKamMKu chaneputa, NpUypovYeHO K OTNO-
KEeHUAM 4abypcKOro ropv3oHTa, CMOXeHHOro A0NOMMTUCTLIMW M3BECTHAKAMMU.

Kpome Toro, Ha ceBepHOM Kpbine AnAaHCKOW aHTeKnu3bl No nesomy Gepe-
ry p. ledsl B paioHe noc. TuT-Apbl OTMeYEHO HWHeKkemGpuiCKoe pyaonpo-
ABNEHWEe CBWHUA, NPUYPOYEHHOE K M3BECTHAKAM KeTeMEeHCKOW Tonwm. XotA
CBEAGHWA O COAEPAHWM METanna HeT, WHTEPECHO CYLIecTBOBaHWe OTBanos
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CTaporo 3abpoweHHOro PYAHMKA, CBMAETENLCTBYIOWEro 0 KyCTapHoi aobbive
MeTanna s npownom.

Kak yxe oTmevanocs, BeHA-paHHeKeMOGPUACKAaA METannoreHWYeckan 3noxa
NPOABUNace Ha TeppuTopun AKYTHMM Kak 3NoXa WHTEHCUBHEALWEro CBMHWOBO-
UMHKOBOIO OpYAEHeHUA.

CeeagennAa 0 MeAHOH MUHEPanW3auuW B OTNOXKEHWAX 3TOr0 BO3PAacTa MHOFO
ckyaHee. Haubonbwee KONMYECTBO NPOABMEHWNA CTPaTUHOPMHOTO MEAHOro
opyaeHeHWA 3admkcupoBaHo Takke B Haomo-Maiickom nporube. MegHan
MWHEpanu3aumA 34ecCk OTMEYaeTCA rMasHbLIM 06pa3’om Ha AByX cTpaturpadm-
YECKWUX YPOBHAX — B HOAOMCKOW CEpWM BEHA3 W NECTPOUBETHON CBUTE paHHero
KembpuA.

B OTNOXEHWAX IOAOMCKOA Cepuu OHO NpeacTaBnAeT coboil paccemHHYH
BKpPanneHHoCTe XanbKonupuTa, manaxura, pexe 6GopHWTa W XanbKo3uHa, B
3eNeHOBATbIX W KPacHOBaTeIX MeprenAx, aneBponuTax W M3BECTHAKAX, ABNA-
HOWWXCA, NO-BUAUMOMY, CTPaTUrpadMyeCKIMMA aHaNnoraMmi BTOPOA Naykyu HUXKHE-
CapAaHUHCKOW noacBuTbl. MoOWHOCTE NPOCNOEB ¥ NNAacToB, HECYWMX MUHe-
panusaumio, Bapsupyetr oT 0,2 a0 1 M, NPOTAXKEHHOCTL MPOCNEXUBAETCA Ha
AeCATKU wmeTpoB. Ha oaHom u3 pynonponaeneHuid opyfAeHeHue npocnexeHo
KaHaBamu No NPOCTUPaHUIO Ha 2,5 KM.

Ha Heckonbkux npossneduAx Hgomo-Maiickoro nporuba meaHoe opyae-
HeHue 06HapyeHo B NOpoAax MEecTPOLBETHOW CBUTLI HUXHEro kKembpuAa, rae
NPeACTaBNeHo BKPanNneHHOW MWHepanuaauuen xanbKonupuTa W Manaxura
B W3BECTHAKAEX, AVNOMWUTAX, MEPrefAx W anesponurTax MpM MOWHOCTH MuHe-
panu3oBaHHbIX cnoes Ao 3,5 m.

B nnatcopmeHHOW 4acTu toro-3anagHon AKyTUM MeAHble CTpPaTUOpPMHbIE
NPOABMNEHUA B OTNOXEHUAX HUXKHEKeMOpPUICKOro Bo3pacTa u3secTHel Ha Mene-
AyHACKOM NoAHATMM. POXWNKOBOE W MPOXWNKOBO-BKPanneHHoe opyaeHeHue
B necyaHo-kapboHaTHLIX MOpoAax NpeAcTaBneHo B nopAake y6siBaHWMA mana-
XWTOM, a3ypuTOM, XanbKO3WHOM, KOBENAWHOM. Pexe BCTPE4alTCA XanbKonu-
puT, 6OPHUT, NMPUT, CchanepuT U raneHnT.

CpeaHekembBpuiickaA MeTannoreHWyecKana anoxa oTHocuTensHo cnabo npo-
ABWNAack Ha TeppuTopuM AKYTUMM, HO B OTNOXEHWAX 3TOr0 BO3pacTa B pPaBHOWM
CTENeHW BCTPeAlTCA Kak CBMHUOBO-UMHKOBLIE, TAK U MEAHBIE pYAONpPOABAne-
HWA cTpatudopmHoro Tuna. B nnardopmenHoi vacTm AKYTUM TOHKOPAcCeAH-
HaA raneHWTOBaA MUHepanW3auvA, LWWPOKO MPOCNeXWBAIOWAACA NO naTtepanw,
BbIABNEHA B IOr0-BOCTOMHOM YacTv cBofa OneHEKCKOro MOAHATUR CPean ropwu-
30HTanNLHO 3aneralwmx Meprenel U rNUHUCTO-ANEBPUTOBLIX W3BECTHAKOB
CMﬂHerCKOﬁ CBUTHI. MOI.LlHOCTb MWHEPANU30BaHHOrO CNOA BapbUpyer oOT
0,4 no 4 m. B coctaBe pyAHbIX MWHEPAaNOB OTMEYEHLl [ANEHUT, NUPUT U
UenecTuH.

Ha wro-3anage AKyTumn, B npeaenax Apyroi nnatyopMeHHON CTPYKTYPbI —
Axrapo-Buntoitickoro nporuba — mefeHocHs! KapBoHaTHble MoOpoabl MeTerep-
CKOW CBUTbI. MeaeHOCHBIW NNAacT MOLWHOCTBI0 A0 1 M UMeeT NpoXUNKOBYIO,
BKpanneHHyld WM rHe3foBO-BKPanneéHHyl MWHepanu3auvio B BMAE ManaxuTa,
XanbKONUpMTa, KOBENIWHA U NMpUTa.

B lDaomo-Maiickom nporube cnabo pyaoHocHa cpeaHekembpuiickaa necrpo-
uBeTHaA rNMHUCTO-KapbGoHaTHaR dopMauMA, NPeaCTaBNeHHaRA OTNOXKEHWAMU
4aCKOWM U YCTb-MaincKoW CBUT. CBMHUOBO-UMHKOBOE PYAONPOABAEHUE B MEXAY-
peube Kepbu—[)KIOHEKAH NPUYpPOYEHO K MPOCAOAM MAcCUBHbIX CBETNO-CepbIX
W3BECTHAKOB YCTb-MalCKOW CBWTbI, 3anerawwux cpeay TOHKOCNOWUCTLIX 3eno-
HOBAaTO-CEPbIX W3BECTHAKOB. PyaHbIA MHTepBan wmeeT mowHocTe 3 M. [lBa
MeAHBLIX PYAONPOABNEHUA C HEGOMbLUIMMW COAEPHAHUAMM METaNNa BbIABMNEHLI
CpeaM NECTPOUBETHbIX TOHKOCNOMCThIX MeEpreneid M MW3BECTHAKOB YaWCKOM
CBUTLI.
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BepxHekembBpMACKO-OpPAOBMKCKAA METannoreHUYecKan anoxa crpatudopm-
HOrMO OPYAEHEHWA NPOABWNAck B KOro-zanagHon yactu Cubupckow nnatgopmel.
MeaucTeieé nNEcYaHMKW BepxHero TeweHWA p. JleHsl pa3pabaTteiBanvce eule B
XVIIl 8. OHv 06pasyoT BbiAep)KaHHbIE NPOCNOM, KOTOPbIE BCTPEYAKOTCA No
BCEMY pa3pe3y BEpPXONEHCKOW W YCTb-KYTCKOW CBUT. MeaHaA muHepanu3auMa
accouMMpyeT € NecTPOLBETHLIMMU NECYaHO-FNUHUCTLIMU NOPOAAMM.

MaeHTWYHbIE MO BO3pacTy M hopMauMoHHOW NPUHAANEXHOCTU NPOABNEHWUA
MEAUCTLIX MNecYaHUKOB W3BECTHbLI M Ha Tepputopuu Kro-3anagHon AKyTun
B bGacceiiHe cpeaHero TeweHuA p. JleHsl M ee nputokoB — Meneayi, Munka,
Hiwona, Mon6o, HamaHa u BepxHero TeyeHuA p. YnaxaH-Botyobua.

Ha BepxHexkemGpuiiCKOM YpOBHE MEAHOE OpyAEHEHWEe NNacToBOro TUNa
HecyT .MECTPOUBETHbIE TeppvureHHo-KapboHaTHbieE MOPOAbI BEPXONEHCKOW W
unruHckon ceut. OpyaeHeHwe B BMAE BKPanneHWi WM HaTeKOB Manaxura u
asypwTa, BKpanneHnWi xanoKonuputa, BopHuTa, XanbKo3WHa, KOBENNWHAa M
peaAKo CaMopOAHOW Meau NOKanu3yeTcA B MPOCAOAX W Mnactax necTpouser-
HbIX MECYaHWKOB, Meprenel W AONOMMTOB MowHocTeio 0,2—1,5 m. Ha otaens-
HbIX y4acTKax oHO npocnexexo Ha 0,4—2,5 KM no npocTupaHuio nopoa. BepxHe-
KeMBPUACKWIA METaNNoreHMYyecKUn ypoBeHb Ha TeppuTopun FAKyTun — Bonee
NPOAYKTUBEH ANA PacCMaTpMBaeMOW 3NOXW MO CPABHEHWIO C HUXKHEOPAOBMK-
ckum. BONbIWAA 4acTb MeAHbIX NPOABNEHWI NOCNEeAHEro NPUXOAMTCA Ha Tep-
putopuio coceaHeir Wpkytckoi obnactu. B npeaenax AKyTun 3ahmKcupoBaHo
nuwb ABa npoABneHuA B 6GacceiHe p. Mon6o, rae opyaeHeHue HabniwopaeTcA
B BUAE PaAManbHO-NYYACTBIX arperaToB ManaxuTa no NNOCKOCTAM HannacTosa-
HWA, U BKPanNnNeHWin MeaucTbiX MMHEPaANoB B AONOMUTAaX YCTb-KYTCKOW CBMUTBI.

Hapray ¢ meaHbiM B Te4eHWe PacCMaTpvBaeMOn METanNoreHYecKoW 3noxu
Ha tore Cubupckoi nnardopmel (OPMUPOBaNUCL CBUHLOBLIE MNPOABNEHWUA.
B wro-zanagHon AKyTuM ussectHsl [xeneHauHckoe, OnaoHckoe v MupHuH-
CKOe MPOABMEHUA CBUMHUOBOW MWHEpPanW3auMM B M3BECTHAKAX YCTb-KYTCKOW
CBUTBI.

CpeaHenaneo3oncKanA MeTannoreHWyeckKan 3NoXaHapRAy C BeHA-paHHeKemb-
PUMCKOW. WMMena pelsaioliee 3HayeHue B Pa3BUTHM Mpouecca CTpatuopmHOro
opyaeHeHMA Ha Boctoke m CeBepo-Boctoke AKyTtun. B: pesynerate o6Gpasosa-
NMCb MECTOPOXAEHWA mMean M nonumetannoe B CesepHom u HxHom Bepxo-
AHbe, Ha MpukonbiMCKOM U OmyneBCKOM NoAHATMAX. Mpu 3TOM ecnu BeHAa-
paHHekemBpuilcKan METannoreHMYecKan 3Noxa NPOABMNAchk KaK 3N0Xa CBWH-
UOBO-UMHKOBOr0 OpPYAEHEHWA, TO CPeAHenaneo30WMCKaA OKa3sanack 3MnoXon
(OpPMUPOBaHWA KAaK MEeAHOW, TaK W CBWHUOBO-UMHKOBOW MWHEpanu3auum.
3aKoHOMEPHO W TO, 4TO NPOLECcChl MEAHOro OpPYAGHEHUA MOBCEMECTHO CBA3a-
Hbl C BYNKaHOreHHO-0CafO4YHbIMKM (hOPMaUMAMKU CpeAHero-BepxHero [AeBOHa
W HWXXHero KapboHa.

B KxHom BepxoaHsbe ceBepHon 4actu Certre-flabaHckoro cknagyaro-
rnsI60BOro NOAHATUA K HaCTOALEMY BPeMeHW BbLIABNEHO HECKOMbLKO Y4acTKOB
MEAHOTro OpPYAEHEHWA, B TOM Yacne mecTopoxaeHvwe Kypnanaxa. 3aeck metan-
NOHOCHbLI MECTPOLBETHBIE NecyaHWKW, TydonecyaHuku, TycdduTel 1 Tydbi cere-
HAXCKOMW, May4yaHCKOW, NepenoMHON W MEHKIONMHCKOW CBUT BepXHero AesoHa
M HUXHEro KapboHa, a Take 3arafJoyHMHCKOW WU TUXMWCKOW CBMT CpeaHero
AeBoHa. Hepeako opyAeHeHWe NpPUypPOYEHO K NPUKOHTAKTOBLIM YacTAM Bazans-
TOBbIX NOKPOBOB, KOHUEHTPUPYACL KakK B camux BGasansTax, Tak v Bo BMela-
OWMX 0CafoYHO-NTMPOKNAcTUYECKUX nopoaax. PyaHoie Tena wmewT dopmy
nnactoB v nuH3. CTpyKTypa MWHepanu3auvMu valle BCEro BKpanfeHHan, pexe
npo»enKosanA. PyaHble mMuHepans! NpeAcTaBneHsl XanbKO3WHOM, KOBENNMHOM,
KYNPUTOM, ManaxuTom ¥ CaMOPOAHOW MeAbIO.

B nnatcopmeHHOW yacTm AKYTHMM Take W3BECTHO NpPOABNEHWE Meal B
BYNKaHUTax cpeAHe-BepxHeaAeBOHCKOro Bo3pacta. o aanHeim B.M. Macai-
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TMCa, OpyAeHeHWe CBRA3aHO C NoKposamu TpaxubasanbToB B npegenax Hama-
HUMHCKOro BbICTyna. PVAHaﬁ 30Ha, BKNWYawLWan ABa PyAHLIX Tena, NpoTAru-
gaetcA Ha 70 m npu wupuHe okono 40 m.

B CesepHom BepxoAHbe B OpPynraHCKOM aHTUKNWHOPUWM Ha AHEBHYKO Mo-
BEPXHOCTL BbIXOAAT MOPOALI APTLIFAHCKOW M arakykaHckow cBuT. Bospact
NepBOM M3 HWUX ONpeaenAeTCA Kak BepPXHEAeBOHCKO-HWKHeKapBoHOBLIW, BTO-
pon — HkHekap6oHoBeIM (TypHe—Hamiop) . OTNOXEHWA apTbIraHCKOW CBUTLI
BuaMMOiA mowHocTeto 800 M npeacTaeneHbl KPacHOUBETHBIMW WM3BECTKOBM-
CTbIMW anesponuTamv, B BepxHed NONOBWHE CBWUTLI YePeAyLMMMUCA C nnacra-
MW 3eneHbIX W 3eNeHOBaTO-CepbIX NecYaHWKOoB. Ha pasnuuHbIX CTpaturpacu-
YECKMX YPOBHAX CBWTbI BCTPEYAIOTCA MNAacTkl M NWUH3bl MEAWCTbIX CRaHues
Manoh MOWMHOCTW C copgepxaHuem mear Ao 1,2%. B BepxHeid wacTw paspesa
YCTaHOBNEHO HeCKOoNbKo KopoTkux (15—35 m) nuH3 necyaHMKOB MOLHOCTLIO
Ao 3 m co cnabeiMm MeAHbIM opyAeHeHuem [MenbHukoB, Wapaunos, 1975;
Haymoe, Ywakos, 1968] .

B cesepHo# vacTu OMYnNeBCKOro aHTMKNWHOPWA W3BECTHbLI ABa Yy4YacTKa
cTpaTMOpMHOro OpYAEHEHWA B NECTPOUBETHOW OCaA0YHO-BYNKaHOTeHHOM
TONWe CUNYpWACKOro Bo3pacta. MeaWCTbie OTNOXEHWA PacronaralTcA Ha
ABYX YPOBHAX pa3spe3a: a) cpeav agpys3uBHbIX NMOpoA, rAe OpyAeHeHWe npu-
YPOYEHO K nnactam NecYyaHUKOB C NOKPOBamMW TpaxubazanbToB M TpaxwaHpe-
3UTOB, KOTOpble npocnexeHel Gonee yem Ha 2 km; 6) B Nayke ocagoyHbIX No-
POA, nepexkpsbiBalowed ¢ BHYTpUdoOpMauMOHHBIM nepepbiBoM 3tdy3neHo-
ocanoyHble 06pasosaHuA. Mo NPOCTUPaHUIO pyaHbIE NNACTbl NpocnexeHs Bonee
yem Ha 800—1000 m.

B coceavem ¢ Akyrtuei parioHe Marapgavckon obnactu B npegenax Omynes-
CKOro aHTUKNWHOPUA HAXOAWMTCA YpPYNbTYHCKOE CBUHUOBO-UMHKOBOE MECTO-
poxaeHwe CcTpaTMOPMHOrO TuUna. 3A4ect NMPOAYKTWBHLI NNAacTel AONOMUTOB
BOAXCKOW CBWThLI CpeAHEro AeBoHa, KOTOpble 06pa3yloT ropu3oHT MOLLHOCThIO
250 m ¥ NpPOTAXEHHOCTBLIO oKono 25 M. B HemM BbIAEBNAIOTCA HECKONBLKO PYAo-
HOCHBIX NnacToB mowHocTeio 0,5—10 m [TpyxuH, Wnukepman, 1977].

Mpouecchbl CBUMHLOBO-UMHKOBOrO OPY/AEHEHWA B CPeAHENaneo3oncKyio 3noxy
HaubGonee WHTEHCMBHO NPOABMAWCL B CKnag4atom ob6pamneHun Konsimckoro
MaccuBa M CBR3aHbl C TeppureHHo-kKapboHaTHOW opmalveild aeBoHa. Y4acTKM
NONMMETANNMYECKOW MWUHEpanusauuv cTpaTUhOPMHOrO TUNA U3BECTHLI B npe-
Aenax MpukonsiMckoro W Tac-XaAXTaxXCKOro ropcT-aHTUKIMHOPWEB, a TaKke
Bepesoscko-Epnonsckoro ropcra. B npeaenax nepsoro BbIABNEHO HECKONbKO
PYAONPOABNEHUA, NPUYPOYEHHBIX K CEpbiM, TEMHO-CEPbIM U 4YepPHbIM AONOMM-
Tam APXOAOHCKOW CBWUTLI CpeaHero AesoHa. Ha yyacTKax BbiAeNAETCA A0 CemMM
NNacToB, HECYLUM X OpYAEHEHKe.

BoctouHee Ha Myoctaxckom noaHATMu Bepesoscko-Epnonsckoro ropcra
NONWMETANNMYECKWUE MPOABNEHUA 3TOM0 e CTPaTUrpatMyeckoro YpoBHA
copepkuT TyctoreHHo-0CafoYHaR TOMNWA ThIHbITLIHAXKUHCKOW cepun. PyaHar
30Ha npocnexeHa B ANUHY Ha 240 m.

B Tac-XanXxTaxCKoM aHTUKMMHOPUWM TaK)Ke BbIABNEHO HECKONbKO Y4acTKOB
CBMHUOBO-UMHKOBOrO OPYAEGHEHWA, reHeTHYECKUA TWMN KOTOPOro BbIACHEH
HepocTatoyHo. OpyaeHeHWe pacnonaraeTcA B CpeAHeJeBOHCKUX W3BECTHAKAaX,
B 30Hax GpexkuupoBaHuA B6NM3N BepxHelopckux addyansos.

B CesepHom BepxoaHbe, B npegenax OpynraHCKoOro aHTUKNMHOPUA, U3BECT-
HO NMPOABNEHMe CBMHUA M UMHKA B HWXHEM rOpPW30HTE M3BECTHAKOB araKyKaH-
CKOW CBWUTLI, HENOCPEACTBEHHO MNEPeKpPbLIBaOWEel MeAeHOCHbIE NOpOoAbl apTbi-
raHckon ceuTel. PyaHelil nnact npocnexeH Mo MPOCTUPaHUI0 U BKPECT Hero
Ha 3HauMTenbHoe paccToAHWe. PyaHbie BKpanneHuWA coaepxar, Kpome cdane-
pUTa W raneduTa, opraHuyeHHoe KonuuecTeo xanbkonuputa [Kyreipes, Co-
Gones, 1981] .
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Puc. 2. Cxema paameieHns nnouwapeil cTpaTwOpPMHOro OPYASHEHMA CBMHUS, UWHKAE W
meam Ha Tepputopun Axyrcxoih ACCP

Mnowaan opyaeHennA: T — cBuHua U uvHka, 2 — meau. Lndpel Ha cxeme: | — KyoHam
ckan, || — Cunvrupckan, |11 — Hwitckan, |V — MNaromckan, V — Ypuuckan, VI — Bepeaoe-
ckan, VIl — Yryhckan, VIII — Onpourcnickan, |X — Tyopacucckan, X — Ara-Kykas-
ckan, X| — Keinnaxckan, XIl — Cerre-[labanckan, XIll — Kamewnckan, XIV — Myactax-
ckar, XV — Omyneacxan, XV| — Opoexckan

Taxkum obBpaszom, Ha TeppuTopun AKyTMM HanBonee NPOAYKTUBHBI C TOYKHW
3peHUA MEAHOTO OpYyAEHEeHWA pPaHHeNpoTepo30MCKaA mno3aHexkemBpuiicko-
OPAOBMKCKAaR W CpeaHenaneo3oiCKanA 3noxu, ANA CBMHUOBO-LMHKOBOTO—
NO3AHENpPOTEPO30MCKAaA W  BeHA-paHHeKemBpuilcKan, CcpeAHenaneo3oWCcKan
anoxw.

B TeKTOHW4ECKOM OTHOLEHWM PaccMaTpMBAaEeMOE OpPYAEHEeHWe TAroTeeT
K MNOrpaHuYyHbLIM 30HaM KPYMNHeIX HaANOPAAKOBLIX CTPYKTYpP, thopmMupysAcs
BO BHELWHWX 30HaxX cknaavatoro obpamnesna Cubupckoi nnatcopmsl, obpam-
neHuA KonbIMCKOro MaccMBa MNWM Ha OKpawHax KpYMHbIX NNaTopMeHHbIX
CTpyKTYp. B BOCTOMHOM cknaayatom obpamnenun Cubupckoit nnatdopmbl —
3TO BHEWHARA 30Ha BepxoAHo-KonbiMcKoi cucTemsl (BepXOAHCKWIA aHTUKNWUHO-
puil), @ B 10)KHOM — BHEWHARA 30Ha laToMcKoi cknapyaton cuctemsl (MaTom-
cKan 30Ha). B o6pamneHun KonbiMCKOro maccvea 3ta 30Ha BKnwovaet Mpu-

KonbIMCKMIA, OMyneBckuit 1 Tac-TaAXTaxCKuii ropcT-aHTMKNUHOpMU. Ha nnat-
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thopme y4yacTKu CTpPaTUhOPMHOro OPYAEHEHWA TATrOTEIOT K ee IWHOW OKpan-
He, @ TaK)Ke KpbiNbAM AHabapcKon U ANAaHCKON aHTeKNKu3,

$opMauvoHHLIA .TUN OpPYAEHEHWA AOCTAaTOYHO 0AHOOGpaseH — npeobnagator
CBMHUOBO-UMHKOBOE OpyAeHeHWe B KapbGoHaTHbIX W MeaHOe opyAeHeHue B
TepPpPUreHHbIX U BYNKaHOreHHO-0CaA04YHbIX NOPOAAX.

Ha ocHoBaHWM W3no)keHHOro Ha TeppuTopuyM AKYTWMW BLIAENAETCA PAA Nno-
waaen. cTpatuchopMHOro OpyAeHeHWA CBMHUA, UMHKA W meau (pwc. 2) . B cesep-
HOW vacTn Cubupckoin nnatdopmel BeigenAloTcA KyoHamckaa (1) w Cunurup-
ckan (l1) nnowaan c HeBbIACHEHHBIMW NEPCNEKTUBAMM, Coaepxkaliue pAg y6o-
rMx NonNUMETanNIMYecKmux NPOABNEHUI A B TONLWAEX HUXKHErO U CpeaHero Kembpun.
Ha tore nnatdopmsl okoHTypeHbl Hioickan (l1l), Bepesosckan (VI), Yryi-
ckaa (VII) v OnpoHrcuHckan (VIIl) nnowaaw, nepcnekTUBMbIE HA NOMCKM
NONMMETanNoBE W MEAW B paHHe- W CPeAHenaneo3onCKuX oTnoxeHuax. Kpome
TOro, B KOXHOM cKnagyatom obpamneHun nnatgopmbl NPOrHOIUPYIOTCA Kak
nepcrneKTMBHbIE Ha obHapy)xeHre NONMMETaNNUYECKOro OPYAEHEHWA B BepXHe-
npoTteposoickux otnoxenwAx MMatomckaa (IV) v Ypuuckaa (V) nnowaaw.
OcHoBaHMeM ANA MX BbIAENEHWA ABMAETCA PYACHOCHOCTb BepXHEenpoTepo3oii-
CKMX OTNOXEHWA B NPUrpaHUyHbIX paioHax WMpkyTtckon obnactu, cdopmupo-
BaBLUMXCA B CXOAHbIX CTPYKTYPHO-TEKTOHWYECKUX W haumanbHbiX YCNOBUAX
BHelwHen 30Hbl balkano-lNaromckoit cknagyaTon oGnacTv,

B BocTowHom cknapgyatom oGpamnenuu nnatdopmel, B CesepHom Bepxo-
ause, HamevaotcA Tyopacucckan (IX) u Ara-Kyxavckam (X) nnowaaw,
GnaronpuATHbIE ANA MOMCKOB MEAW ¥ NONMMETanNoB COOTBETCTBEHHO B 06-
pa3oBaHUAX HWxHero kembBpuA u cpegHero naneoson. B HxwHom BepxoAHbe
oKoHTypeHbl Keinnaxckaa (X1) u Cerre-flabanckan (X11) nnowaaw, B npeaenax
KOTOpbIX WHTEHCUBHO MPOABNEHO OpYAeHeHWe pU(EeNCKOro, BEHACKOrQ ¢
CpeAHenaneo3oickoro BO3pacTos. B oro-sBoctouHoi 4acTu BepxoRHO-Konbim-
CKOW CKnag4aToi 30Hbl BeigeneHs: Kamewckas (XII1), Myacraxexan (XIV)
n Omyneeckan (XV) nnowaaw, GnaronpuATHbIE ANA NOUCKOB MEAHOro W
NONVMETaNNMYeCKOro OPYAEHEHUA B OTNOXEHUAX CPEAHEro Naneocson, a TaKxe
Opoexckaa naowaab (XVI) meaHoro opydeHeHWA NO3AHENPOTEPO30ACKOro
BO3pacra.
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YAK 553.492.1:561.7
X.U. Cepzeesa, H.I". WybeHur

OBPA30BAHUE BbICOKOTTMHOIEMUCTbIX norojg
B XOAE 3BONWUMK OCAAOYHOIO NPOLECCA

B reonorv4yeckoi WCTOPUMM OCABROYHOW 0BONOYKM 3emMnu BbIAENAKTCA He-
CKONbKO BO3PacTHbIX YPOBHEW WHTEHCUBHOIO HAaKOMNNEHUA aNOMWHWA: AOKEM-
6pUACKWIA, paHHenaneo30WCKWA, AEBOHCKWIA, KaMEHHOYrOfbHbIA, TPWUacoBbin,
IOPCKWA, HWKHEMENOBOW, BepXHEMENOBOM, NaneoreHOBbIA W YeTBEPTUYHLIN.

HokemBpuiA — NpeMMyLLECTBEHHO TBOCMHKMMHANbHLIA MNepuoa  PasBUTUA
ocagoyHoi o6onouku 3emnu. WHTEHCUMBHOCTL AoKemMBpuiCcKoro PpyaHoro
npouecca oBGycnoBneHa BLICOKMUM nNapuuanbHbIM AaBNEHWEM YrNEKUCNOoTbl,
NOBLILEHHONW KUCMOTHOCTBIO PeYHbIX W Aaxe mopckux Boa [Crpaxos, 1963],
MNPOABNEHWEM BYNKaHUYECKOW AEATENbHOCTU, OCOBGEHHO rUMAPOTEPMAnbLHON
U conbthatapHoA Ha O6WMPHLIX NnowanAx. 3t GaKTopbl UHTEHCUUKaAUWUK
pyAaoo6pa3oBaHMA NPUBOAWMNKM K YCKOPEHHOW aprunnusauvu aniomMocunukar-
HbIX NOPOA, BLIHOCY TNMHO3eMa B pacTBopUMOWA topme, yBenvueHuIo nyTen
ero MMrpauMM W OCAXKAEHMIO B MOPCKWX BacceiiHax Ha HEKOTOPOM YAaneHWw
ot GeperoBoi nuHMKM B CnoKoiHoW obcTaHoeke obnactu opmupoBaHWA rau-
HUCTO-KapBoHaTHLIX UNOB.

Takum ob6pa3zom, UCTouHUKamMK GONbLLIOro KONuWYecTea anioMUHMA B Baccei-
Hax CeaMMeHTauMu Bbinu NOBEPXHOCTHLIA M NOA3EMHBLIA CTOK MNP NOBLILLEHHON
KWCNOTHOCTU BOA, BYNKaHOreHHbLIA MaTepyuan W TrMAPOTEPMbI HOBEHUNLHO-
Bafj0o3HOr0 NPOUCXOXKAEHUA.. POPMbI MWIP3AUWMK — UCTUHHBIE WM KONNOWAHLIE
pacTtBopbl. K MECTOPOXAEHWAM TaKOro TWUMa MOXHO OTHECTH Anarynsckoe
mecTtopoxaeHue B MoHronuum, Bo3pact Kotoporo cebiwe 849 mnu. ner [Cny-
kv, 1981]. 3aecs pyaHbid nnacT npeacTaBnAeT coBOW CUCTEMY MaKpONWUH3
YepHLIX AMAcnopoBbiX BOKCUMTOB M KOPYHAUTOB, PasfeneHHbIX XA0pPUTO-rnu-
HUCTO-CNaHuesol nopoaoi. QonNUTOBLIE CTPYKTYPbl HE XapakTepHs!, 4YTo, Be-
pOATHEE BCero, CBA3aHO C OTCYTCTBMEM CYLIECTBEHHOrOo KONUYecTBa Teppu-
FeHHbIX 4acTul, KoTopble MoOrnu Gbl CTaTb UEHTPaMK CTAMEHWA XEMOTeHHOro
marepvana. lMpucyTCTBYET TOHKOPacnsUNeHHOe OpraHuYyecKoe BewecTso. W3-
peaKa BCTpevarTcA MUKpoBo6oBUHbLI. HepeAKO BbICOKOrNMMHO3EMMUCTLIE NMOPO-
Abl B pe3ynbTaTe HanoXXeHHOro metamopduama npuHumanT ob6nuK aAucTew-
aHAANY3UT-CUNNUMAHUTOBLIX CNaHUeB, AWacnopuToB, KOPYHAWTOB (Hawaa-
KoOB) . HameuyaeTcA nNpUypoYEHHOCTE 3TUX OTNOXEHUW K acnuaHeiMm copmauu-
AM. [pUMEpPOM TOMY MOFYT CNYXMWTb NAACTbl BbICOKOMNMMHO3EMUCTLIX CNaHues
B COCTaBeé KOPAMHCKOW CBUTBLI (BepxHWi npoTepo3oi) LleHTpanbHOro aMTu-
KnMHopuA EHMCEACKOro KpAXa, NoMb3yWMWecA NNOWaAHbLIM pacnpocTpaHe-
Huem [Cepreesa, 1975].

B Bepxax npoTepo3oA W3BecTHbl BokcoHckoe mecTopoXkaeHve u Koabl-
peBcKoe NpoRBneHne 6OKCUTOB.

BoKCOHCKOE MECTOpOXKAEHWE MMEET NepexoAHbIi BO3PacT OT BEHAA K HUX-
Hemy kembGpuio. OHo cnoxeHo BemuT-guacnopoBbiMv BoKcUTamMu KM annura-
MW BULUHEBO-KPAacHoro, Cepo-3eneHOro M 4YepHOro WBeTa C rOpU3OHTaNbHOMN
M KOCOWM CNOUCTOCTHIO, MNOABOAHO-OMNON3HEBLIMM TekcTypamu [Yepkacoe,
Marowwun, 1980]. PyaHsiid nnact 3aneraer cpeav OPraHOreHHsIX AONOMWTOB.
YcnoBvWA 3aneraHMA M TEKCTYpbl OAHO3HAYHO CBUAETENLCTBYIOT 0 pyaoobpaso-
BaHuu B mope Ha rny6ude 100—150 m (30Ha doTocuHTesa) .

KossipeBckoe GokcutonpoAeneHwe B 45 KM loro-aanagHee r. [luBHoropcka
NpeACcTaBnAET CUCTEMY MUH3 MOLLHOCTBIO 2—4,5 M, 3aneraiowux B OCHOBaHWMW
BYNKAHOreHHO-0CalOYHON MayKW C MPOCNOAMWM MW3BECTHAKOB M AONOMWTOB
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BepPXHENnpoTepo3oMCcKoro Bo3pacta. BokcuTel TemHo-KpacHeie aAwacnop-6e-
MWUTOBbIE.

B naneo3oe Bnepebie HaYUMHaWT O0BOCOGNATLCA rEOCMHKNMHANBHLIE W NnaT-
opmeHHbIe BOKCUTLI, TAK KaK 3HaWMTenbHaA 4acTb TEPPUTOPUM 3eMnu KOHCO-
NMAMpOBanack. Y MeHbLIanock COAEP)KaHWe YrneKkucnoTel B aTtMocdepe M cooT-
BETCTBEHHO KMCNOTHOCTb MOBEPXHOCTHOTO CTOKA, NOABMNAch Ha3eMHaA pacTw-
TeNbHOCTL B AEBOHE, 3IBONIOUWOHWM3MPOBAN XWBOTHBIW MUP, BOALI MOPen cTanu
cnabo weno4yHbIiMK. JlaTepuTHOE BbiBETpUBaHME B GonblIEW CTENEHW CTAHOBWT-
CA 3aBUCMMbIM OT KNnuMmara, TEKTOHMKW W penbeca. XeMoreHHoMy npoueccy
GokcuTOOBpa3oBaHMA CONYTCTBYET MEXaHWYECKOe NepeoTNOMEHWE NPOAYKTOR
NaTtepuTHLIX KOp B OTpuuaTenbHbie thopmbl penveda. Myt mMurpauum rauHo-
38Ma NOCTENeHHO COKPALalOTCA W3-338 OrPaHMYEHHOW TEOXMMMWYECKOW MOABMXK-
HOCTH aniMMHUA B YCNOBWMAX cnabo Kucnbix peyHbiX Boa. B uenom Gokcuto-
HaKonneHuWe B Naneo3oe CABMHYTO B 06NacTk MOPCKOro MENKOBOALA.

HeGonswue 3anexw GOKCUTOB UMEIOT MECTO CpeAW M3BECTHAKOB HUKHEro
kembpuAa y r. Cnaccka Ha [lanbHem BocToke.

Cpeav OpAOBMKCKUX OTROXEHWA GOKCUTLI M3BECTHLI oro-3anagHee LlenuHo-
rpaaa, 8 lMpuupteiwbe u lMpubanxawese. OHW 3aneraT Cpean W3BECTHAKOB
B BMAE HENpaBWMbHbIX BKMNIOYEHWA M xun. CoCTae MX AMacNoOpP-KaoNnMHUTOBLIN.

B cpeaHem—BepxHem naneo3oe 3no v rnobansHoro GoxkcuroobGpaszoBaHuA
CneayloT oaHa 3a apyrow. [peMmyuiecTBeHHbIM PacnpocTpaHeHWem nonbay-
I0TCA [eBOHCKMe npubGpexHo-mopckue BGokcuTel cybposckoro Tuna: 3sreo-
CUHIGIMHENSHAA 3043 BOCTOMHOrO cKnoHa Ypana o6weid NpPOTAXEHHOCTLIO
1200 km ot llyysmHckoro cuHknuHopuAa Ha MonapHom Ypane ao r. Anana-
€BCKa Ha 10re, MMOreOCMHKNIMHanNbHaA 30Ha 3anaaHoro cknowa Ypana, Canawp-
ckuihn KpAx — ObyxoBckoe M Bepacko-Maitckoe wmectopoxaenun, Cpeatiin
Tuman — BepxHeBopbiKBMHCKOE, Bexaw-BopbikBuMHCKOE u BepxHewyropckoe
mecTopoxaednA. Ha CpeaHem TumaHe ycTaHOBNEHbl Camble ApPeBHWE naTepwT-
Hble nokposel [BywuHckuit, 1975], Ha KOTOpLIX C Pa3mMbIBOM 3anerawT nepe-
oTnoxeHHsie GokcuTel BemuToBOro cocrasa. BokcuTel cyBposckoro Twna
(coctae anacnop-6eMWTOBLIA) 3aneralwdT B BWAE NNAcTOB Ha 3aKapcTOBaHHOM
nosepxHocT¥ GUOMOpPDHbLIX CBETNLIX W3BECTHAKOB B OCHOBAaHWM HWXKHEro M
BepxHero andgenA W COrnNacHoO NepeKpbIBalOTCA TEMHO-CEPbLIMKU BUTYMWUHO3HBIMK
amcpunopoBeiMu M3BeCTHAKAMKU. WcTouHMKoM BOKCUMTOBOro marepwana cny-
XUNK, NO-BMAWMOMY, BLIBETPUBAIOWMECA aNOMOCUNMKATHbIE Nopoasl npune-
TalWmnx NOAHATHA.

B paspese 3anagHoiW MWOreoCMHKNWHanNbLHOW 30HbI Ypana HepeaAKO NpUCYT-
CTBYOT APKO BbipaXeHHble KOHTMHEHTaNbHbIE NepepsiBbl; KapboHaToHakon-
NéHne HOCWT XEeMOFeHHbI XapakTep B YCNOBWMAX 3aMETHOW apuAW3aunu Knu-
Marta, Bbi3blBalOWEA NOABNEHWe AONOMUTOB. [MacnopoBbie NPeMMyLLECTBEHHO
YepHoie BoKcuTel C XNOpUTOMAOM WUNU MaprapvuTom 3anerawT B BMAe mMakKpo-
KOHKPeUMiA M NUH3 MEXAY aprunnv3vMpoBaHHbIMW CBETNbIMW W3BECTHAKAMW
W YepPHLIMW YIrAUCTBIMW. ANIOMUHWA NPUHOCUNCA BOoAOToKamu B BacceilH cean-
MEHTAUMW KaK C KOHTMHEHT3, TaK U TMAPOTEPMamMi BAONL 30H TEKTOHUYECKUX
HapyLweHWi ¥ BbiNaaan B OCaAoK B CTAAvI0 AMareHe3a Ha KOHTaKTe nuTonoru-
YECKW Pa3HOPOAHbLIX TOMUL MPU HaNUMYMM LBYCTOPOHHEro KWCNOTHO-LENOYHOro
reoxumuyeckoro 6apsepa [Cepreesa, Wy6ennH, 1981].

Cneaywwan GoxcuTopyaHaa 3noxa — kapBoOH-NepPMCKaA, OTNWYaeTCA pas-
BUTMEM NECHOW PacTUTENLHOCTW Ha Cylue, NOABMNEHWEM MaHrpOBbIX 3apocnen.
PactutensHocTs 3apepxuvBana Bnary B NoYBax M Kopax BbIBETPUBAHMA W Cno-
cobcTeoBana NOABNEHWIO OPraHMYECKMX KUCNOT, PasnaralowMx aniomocunu-
KaTHeie nopoasl. B kapb6oHe o6pasosanuce GokcuTel Pycckow nnatdopmei:
fateputHeie BenropoAckoro, npucknoHossie CesepooHexckoro W AONWHHLIE
TUXSUHCKOro PaloOHOB; NONWreHHble Ha tore MocKoOBCKOW CMHeKNWU3bl, B Mpu-
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NATCKOW BnaauHe w Ha l0xHoM TumaHe, B BOCTOYHOM 4acTu TaiiMbipa u B
npeaenax HwHoro TaAHe-lawA. Coctae pya cmewaHHsid, rmb6euT-guacnop-
6eMWTOBBIN.

Mepmckue BGokcutel HaWpens! 8 CesepHom BeetHame [Yepkacos, 1978];
OHW 3aneraloT B BUAE NNAcTa Ha MAacCHMBHbLIX WM3BECTHAKAX HUWXHEW nepmu,
a NepeKpbiBalOTCA MNAUTYaTLIMKM BEpPXHENEPMCKWMW M3BECTHAKaMKU (mecTopo-
waeHve TanwHa-1). Coctae GoKCMTOB AMAcNOpPOBLIN.

B meso30e NpovCXoAvT 4eTKoe pasjeneHuve Ha nnatopMeHHbIE U MeoCUH-
KnuHaneHble GokcuTel. MepBbie NONBL3YIOTCA NPeUMMYLLECTBEHHBIM PacnpocTpa-
HeHuem Ha Tepputopun CCCP, BTOpbie NpUypoYeHsl K ME3030WCKUM CKnaava-
TeiM coopyxeHuAmM Bewnrpuu, lOrocnasum, AscTpun, ®paHuum (cM. pucyHok) .

Tpuac-l0pcKue reoCMHKNUHanbHble GOKCWUTLI NPUYPOYEHBI K 30HE ansnui-
ckoin cknapvaroctu. Ha tepputopum CCCP ot Kapnar go lMamupa wmerotch
Hebonbwue pygonporsneHWA (Kpeim, CesepHsii KaBkas, HaxuuesaHs, LleH-
TpanbHbiiA Mamup) cpean kapboHaTHeix Nopoa 6e3 cnepos BynkaHuama, hopmu-
poBaBWMWECA NpPU MeAneHHOM npornbaHuu 3emHoi Kopel. [natdopmerHbie
3anexv BOKCWMTOB paT-neiacoBoi 3NoxW M3BecTHbl Ha Ypane [Cepreesa, Koc-
moK, 1973] v 8 CpeaHeit Asum [BywmHekuii, 1975]. Ouun o6pasyioT nnacro-
Bble W NWH3OBUAHLIE 3aNeXW, WMEKT XapaKTepHYl CBEeTNO-CEpyl, MecTamuv
c 6ypoBaTbiM OTTEHKOM OKpacky, 06nomMo4H0-6060B0-00NMTOBYIO CTRYKTYPY.
MuHepanormyeckuin coctae: rub6eut, KaonuHuT, cupeput. WWnpoxko npoABReHb!
npouecckl 0T6enMBaKWA, CBA3aHHbIE C BO3ABNCTBMEM HAa NOPOAbLI DPraHUYECKUX
KMCNOT.

MenoBaR v naneoreHoBaA 3MNOXW AaNKM MHOIMO KPYNHbIX NPOMbILAEHHbIX
MECTOPOXAEHWIA BOKCMTOB KakK B COBPEMEHHOW TPONUYECKOW 30HE, TaK W B
LentpansHon u HxHoit Espone, CWA, Ha wre Pycckon nnatdopmel, B Typ-.
raickom nporube, LlenTtpansHom Kasaxcrane, Ypane, EHuceiickom Kpaxe,
Buiicko-BapHaynsckon u lMpeabanikansCKoW BnaguHax. TUM MECTOPOXAEHWIA
rnasHeiMm o6pasom Kapcroebid. O6nuk GOKCUTOB NECTPOUBETHLIM, CTPYKTYypa
Bob6oso-oonuToBaA, pasHosepHucTaA. Wnpoko npoAsBneHsl Kak B BokcuTax,
TaK M BO BMELWANWMX NOPoAax Npoueccsl 0T6ENMBaHMA; OHW CBA3aHbI C nepe-
pbiBOM ¥ (HOPMUPOBAHMEM KOPb!I BLIBETPUBAHMA Ha rpaHuue NO3AHero mena
W naneoreHa.

K onuroueHy Ha 6dnbweit Yactu Tepputopum 3emnu GokcutoobpasoBaHue
NocTeneHHo MNPeKpallaeTcA B CBA3IW C 3aMETHLIM MNOXONOAGHWEM KNWmara.

Ha cospemeHHOM 3rtane 3BONIOUMM NUTOreHe3a NpoucxoauTt GopMUpoBaHUe

— —

Jsonwumn Goxcutoebpasosanns Espalum B men—naneoreHoBsid nepwon

Nutonorua GOKCMTOPYAHbIX paioHoB (MecTopomaeMin): a — BGOKCWTLI W anAWTeI,
6 — rnuHbl, 8 — Necku, 2 — KoHrnomepatel (rpasenuTel) , 0 — yraW, NUIHWTBI W YIAKCTBIE
CnaHubl, € — AONOMMUTLI, W — u3IBeCTHAKW. |—X — BokcuTopyaHsie obnactw; 1—44 —
GokcutopyaHbie paiioHsl (mectopoxpenunl. |. Cubupe: 7 — Enmceiickull Kpaw, Bepxo-
Typoeckoe mectopoxaesme; 2 — Yapobeuxoe noauaTue (LlexipansHoe mecTopomae-
Hue), 3 — NMpenbaiikansckuin nporu6 (Koncaxainckoe mecropowmaenwe), 4 — Kyaneukui
Anaray (Bapaacckaa rpynna mecronowpaexui), 5 — I0ro-3anapgwoe Mpucananpee, 6 —
3anapHan Cwbups. 1. Typraiickuit nporu6 (7). 11l. Ypan: 8 — Myraickoe mecTopoxae-
e, 9 — Anantzeckoe mectopomaenue. |V. Ykpanna: 70 — W0mH0o-YKpanHCKuit paioH,
11 — cemecd-3ananHan wacTe [lowbacca, 12 — ioro-3anagHan vacte flonGacca, 13 — Cmenaw
CKul paiton, 14 — Bepxosuesckmit v Kpemewwyrckwih paioxel. V. Bewrpwa: 15 —
Wymercabaw, 76 — HanvATapkann, 17 — Huipan, 18 — Fanumba, 19 — Nanparxyt, 20 —
AlikakonoHTap, 21 — Kucnéa, 22 — Baxownben, 23 — ®enedsé, YecHexaypap, 24 —
Answonepe, Tew, 25 — Wckacenasopan, Tant, 26 — Hageeaurasa, 27 — Munnwcana,
28 — Heua, 29 — Hapsrapwanw, V1. Asctpwa: 30 — BpannenGepr, 37 — 3amsubypr, 32 —
Yurepnaysa, 33 — [Opanwrerres; VII. WwwHan Wranma (34). VI, Orocnasun: 35 —
Wctpun, 36 — MonrteHerpo, 37 — MNpomuna, 38 — lMNepueroewwa, 39 — O6pasau. |X. Mpe-
uwA (40). X. Opanumn: 47 — Kanan, 42 — Jia Kombe pe Bowy, 43 — NiopGan na Bywerr,
44 — Nerpo 177
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nnatopMeHHbIX NaTEPUTHBLIX NOKPOBOB B 3KBATOPWAnbHOM NOACE U HA OCTPOB-
HbiX Ayrax 8 06NacTAX HOBEALIMX FEOCHHKNUHANBHLIX 30H.

Takum 06pasom, B XOAe 3BOMIOUMM OCAAOYHOTO Npouecca 3emnu Hame-
yaeTcA pAA BMOMHE ONpeAeneHHblX ypoBHed 60KCUTOHAKOMNEHWA, OAHAKO
WCTOYHMKWM aniOMWUHMA B HWUX HECKONbKO Pa3nu4Hbl: KOPbl BbIBETPUBAHUA,
NOBEPXHOCTHLIA U NOA3IEMHbIA CTOK U B pAAe Cny4aes rnapoTepmsi. o MHeHUI0
aBTOpOB, NOCNEAHWA UCTOYHMK M3Y4YeH ABHO HEAOCTATOYHO, XOTA, NO-BUANMOMY,
Wrpan BaHyl0 ponb B (hOPMWPOBAaHUM BbLICOKOTNMHO3EMUCTLIX NOPOA Ha paH-
HeMm 3rtane pa3suTA 3emnu — B AokemGpun. BOKCUTBI e TPaaUUMOHHOrO
obnuKa W3BECTHbI, HauyMHaA C BeHaa. B Bonee ApeBHUX OTNOXEHWAX WX NOKa
He yaaetcA OGHapyXWTb, BO3MOXHO, W3-338 HEAOCTATOYHOW WM3YYeHHOCTW pas-
pesoB, HO CKOpee W3-3a HeMAEHTMYHOCTW BHeLHero o06nuKa ApeBHUX BbICOKO-
FAWHO3EMUCTBIX NOPOA M TUNNYHBIX BOKCUTOB.
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YAK 5533 (23485)

B.B.3aiixoe, E.B.3aiixkoea, B.I". Kopureeckud

O BO3MOXHbIX AHANONAX OKEAHMMECKMX
METANNOHOCHBIX OCAAKOB
W XENE3OMAPIrAHUEBbIX KOHKPELWA B CUNYPE IXXHOIO YPANA

BuiAgsicHiie APEBHUX aHanNoOroB OKEaHWYECKUX METannNoOHOCHBLIX OCaAKOB W
MenesoMapraHuessiX KOHKpeuun cpeay BYKNaHOreHHO-0Caf0YHbIX KOMMNNEKCoB
cKnapyatbix obnacted KOHTUHEHTOB — BaXHaA HayyHan 3apava. Pewetue ee,
C OAHOW CTOPOHBI, AOMKHO CNOCOGCTBOBATL NO3HAHUIO 3IBonouUMK ocaaKoHaKon-
NEeHWA W pyaoreHesa, c APYroi — MOXeT UMeTk NpuKnagHoe 3Havenie. B Kavect-
Be TAKWX aHanoros HaMK PacCMaTPUBAIOTCA NAACTbI XKENE3UCTO-KPEMHKUCT biX Mo~
POA ¥ MapraHUOBUCTLIE KOHKpPeuun B cunype KhxHoro Ypana. 3t o6pazosaHun
w3ydanuck aBTopamMu B NPOUECcce naneocoKeaHoNOrMYecKux Wccregosamuini noc-
negHux net, npoBoAvMsIX coBmecTHo ¢ J1.M.3oHenwalriHom, B.A.KopoTeesbim,
N.0.Mypamaa, 10.A.BoraaHoBLIM 1 APYrMMU MCCRER0BaTENAMW. BewecTBeHH IR
coCTaB KoHKpeuui Gbin paHee uayueH A.A.lMaspunosbim [1967, 1972], mare-
puans! KOTOPOro UCNONb30BaHbL!I B HacToAWewn paboTe.
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AHANOMM METANNOHOCHBIX OCAQKOB

XapakTepuCTUKe MeTannoHOCHbIX OCaAKoB OKeaHOB NocBAweHa obwwpHar
nutepatypa. [laHHeie 06pasoBaHMA NPeACTaBNAKT cOBO NenarmYecKue unel, Ko-
TOPbIM CBOWCTBEHHbI BbICOKWE KOHUEHTPAUWKM KEenesa, MapraHua m HeKOoTopbIX
APYTUX 3NEMEHTOB B 3HAYMTENbHOW CTEMEeHW 3HAOreHHOro NPOMCXOXAeHuA. 3a
KPUTEPUIA OTHECEHUA OTNOMEHWA K 3TOMY KNacCcy 0CagKoB NpeanoXeHo coaep-
»aHue kenesa, npessiwawowee 10% B abuoreHHoin wactu [BorpaHos w ap.,
1979; Bonkos, WTepernbepr, 1981], 4To ABNAETCA aHOManbHbLIM NO CPABHEHUIO
¢ 06b14HBIMK Mnamu. MeTannoHOCHbIE OCaAKK YCTAaHOBAEHbI B Pa3nMYHbIX YacTAX
MupoBOro okeaHa v NpeacTaBneHbl HECKONbKMMKM pasHoBuaHocTAMK. Wcxopr
u3 ocobeHHOCTeld reonormyeckoro paspesa HhxHoro Ypana, mbl cpasHuBaem
WENE3UCTO-KPEMHUCTbIE NOPOALI 3TOMO peruoHa ¢ GeckapboHaTHBIMK XKenesuc-
ThIMWU METaNNOHOCHBIMK OcCaaKamu, Hambonee AETaNbHO M3YYEHHBIMM HA HUX-
Hel YacTu cknoHos BocTtouHo-TuxookeaHcKoro NoagHATUA. MocneaHue 3anerawoT
HEeNOCPeACTBEHHO Ha NOAYLUEYHLIX TONEWTOBbLIX 6asaneTax U NPeACTaBNAKT CO-
Boi nonyxuakue KonnomopdHsle TBOPOXKUCTLIE O0CaaKK TeMHO-Byporo usera
c o4eHb Bbicokum (40—70%) copepkaHuMem BOAbI, MOLWHOCTb KOTOPLIX AOCTH-
raeT nepebix AecATKoB meTpoe [BoraaHoe u ap., 1979].

CpasHuBaembie C METanNOHOCHBIMK OCaAKaMMW XKene3ncTo-KPeMHUCTbIe Nopo-

* asl ixHoro Ypana npucyTCTBYIOT B paspese cunypuCKUX 0TnoXeHni 3anagHo-
Myroaxapckoi# 3o0Hel (puc. 1), xoTopar conoctaenrercA C.H.UBaHoBsiMm,
B.l'. KopuHesckumu I.MN.BenAnuHoin [1973] c pudtamu oxkeaHos. PaHee oHu
nuBo NpUHMMAanUCL 3a METACOMATUTLI B 30HaX Pasnomos, nubo He BbIAENANUCH
M3 Maccel AWM. 3TW NOPoAbl BXOAAT B COCTaB KYPKYAYKCKOro KpeMHMCTO-
anabaszosoro kKomnnexkca u oBHaxawTcA
KpbinbAx Bepuorypckon cuHknuuanu [leono-
rua CCCP, 1970]. KypKyayKCcKuiA Komnnekc
mouwHocTeio 300—400 m npeactasneH yepe-
AOBAHWEM AWM M KPEMHWCTbIX apruNnUMToB C
cunnamu Auabasoe W NOTOKamu GasanbToB.
COOTHOI.LIBHHG 0Cafo0YHbIX W BYNKaHOMeHHbIX
ob6pasosanuii BapeupyeT ot 1:10 ao 1:2 Ha
pasnuyHeix ywactkax. lMoacTunawowan Tonwa
ToneuToBbIX 6azansToB (Myrogapckan cBUTa)
cnoxena notokamu TpyBooGpasHoW u nnauTo-
o6pasHoi hopMbl C NPOCNOAMKM FManNoKNacTu-
Toe. CoBMeCTHO C naKeTamu napannenbHbiX
paexk auvabasos 3Ta TOMWa CONOCTaBNAETCA CO
BTOPLIM CNOeM OKeaHW4eckoW Kopel [3oHeH-
wanH u gp., 1981]. Meramopdmam nopoa
COOTBETCTBYET NPEeHUT-NYMNENNUUTOBOA M HK-
3am 3eneHocnaHyesomn aumii.

Puc. 1. Cxema pazMewieHMA MaN e3MCTO-KPEeMHHCTBIX 5}
MOPOA W WeneIOMapraHUesbiXx KOWKpeUWd B CTPYK- ¥
Typax 0nmoro Ypana (cocrasun B.B. 3aiixos) ' o\

3omsi: | — Cakmapckan; |1 — 3anagHo-Myroaxap- E
CKan, | — yYacTOK pacnpoCTPaHEHHA MAPIaHLOBUCTbIX
Koukpeunit (K — KocMcrexkckui; I — [yGepnun- m
CKWR) ; 2 — yuacTKMW pacnpOCTPaHeHWA NNAcToB Wene- o
3UCTO-KPEMHUCTBIX NOPOA; 3 — rPaHMLE MYTOANED- Ez 1 Bepyoryp
CKOro W KypKyAYKCKOro KOMNNEKcos, NOTEHUMant
HO MepCneKTMBHAA HA BLIABNEHWE WCKONAEMbIX METan-
NOHOCHBIX OCAAKOB B GopTax BepyorypcKoi CHHK M- m
Hanu; 4 — rNaBHble CUCTEMbI PA3PLIBHBIX HAPY WEHWA
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XeneaucTo-KpeMHUCTLIE NOPOALI 3aNeralT B HWM3aX KYPKYAYKCKOro KoMn-
NeKCa 4acTo HenocpeAcTBEHHO Ha NaBax, 3anoNHAA HEPOBHOCTU BYNKaHWYECKO-
ro noxa. x o6bvem 1 xapakTep pacnpeaeneHuA B paspese painu4Hbl B BOCTON-
HOM W B 3anagHoMm KpbinbAx Bepuorypckoi cuHknuHanu. B BOCTOMHOM OHM ya-
\ie BCEro CNarawT OAWH rOpU3oHT MowHoCTe 0,5—1 M, npocnexeHHbIH ¢ nepe-
pbiBamMu Ha paccToAHue 5 km. B 3anagHom kpeine Beigennerca 100-meTposan
PYAOHOCHaA Nayka, BMELWAOWan ABa-TPU rOPU30OHTa NWH3006pasHeIX U nNnacTo-
06pasHeiX Ten cyMmapHoi mowHocTeio 5—15 M. MpoTAXeHHOCTL 3TUX NUH3 —
AECATKU—NEpPBblE COTHW METPOB, B3aUMHOE pacronoXeHue KynucoobpasHoe.
PynoHocHan nauka npocnexeHa Ha 30 kKm. Mo NpocTpaHuio NUH3LI Xene3aucTo-
KPEMHUCTbIX NOPOA CMEHRIOTCA ALIMAMM, COAEPMALMMKU CNOWKW W XenBakw
YKEne3nucToro cocTasa.

CrpoeHue onucbIBaeMblX Ten HEOAHOPOAHO 33 CYET CONETAHWA PasHOCTeN C OA-
HOPOAHOW, NONOCYaTOW, NATHACTOK, 0BnoMKoBMAHOW W BpeKuneBO TeKCTypa-
mi. Mopoabl MMET pasnuyHble OTTEHKW KPacHOro WBeTa: KpacHo-6ypbii, ansii,
tmoneToBo-Cepbli, GOPAOBLIA, OPaHXXeBO-KPacHbIi, CYpry4Hbiid. [loBonsHo 4ac-
TO OHW CEKYTCA KBapueBbiMU W 3NWAOT-KBApUEBLIMM XXWnamu. BonblwMHCTBO
Ten Xene3vucTo-KpeMHUCTOro COCTaBa WMEEeT MAcCMBHbIM OBNMK M TONbKO Npu
BHUMAETENLHOM PAacCMOTPEHUW YAaeTCA yBWAETh Byrpuctbie NOBEpPXHOCTU Ha-
NNAacToBaHMA, PENMKTbI CROMCTOCTM, WENBaKuM M KOHKpeuuesuaHsle oBocobne-
HuA. MocneaHune umeloT nenewkoobpasHyio, YevesmueobpasHyio, sepeTeHoobpas-
HYIO W 3NNWUNCOMAANLHYIO hopMy pasmepom no aAnuHHoW ocu 10—20 cm, no Ko-
potkoi — 3—10 cm. OHu MmeloT OAHOPOAHOE CTPOEHWE, M3PeAKa C 3NeMeHTaMu
KOHUEHTPUYHOCTK 1, CYAR NO MarHWTHLIM CBOWCTBaM, Bonee BbICOKOE coaepa-
HUEe >Kene3a No CPaBHEHUIO C BMeLLauWMMKn nopoaamu. CpeaHARA OCTaTOYHAA Ha-
MarHUYeHHOCTb B enBakax W KoHKpeuuAx 250 x 107% CGSM, a B AwmMax v
MaCCHUBHbIX Xene3ucTo-KpeMHUCTbIX o6pasoBaHuAx cooTBeTcTBeHHo 17 - 1076 1
35 -10™® CGSM (samepsi no o6pasuam suinonHensi [1.M.Mevepckum, UHCTUTYT
tusnku 3emnn) .

CooTHOWweHWe pa3HOCTEd B COCTaBe OTAENbLHOrO Tena XOpOowWo npocnexwusa-
€TCA B AeTanbHO U3y4YeHHOM BbIXOAE YKeNnesncTo-KPeMHUCTbIX NOPOA B OTMbITOM
uoxone Teppacel p. Wynaak (BocTtouHoe Kpeino Bepuorypckoi cuHKnuHanwu)
{puc. 2). MopuaoHT nmeet mowHocTs 0,3—0,8 M, 3aneraet HeNOCPeACTBEHHO Ha
naeax, NOBTOPAA OYepPTaHUA NOAYLUEK, HO MHOTA3 NOACTUNAETCA ManoMOLLHbIMK
(nepeble caHTMMeETPbI) CNOMCTBIMM KPEMHUCTHEIMM Ocagkamu Gyporo userta,
o6oraweHHsIMU BYNKaHOMUKTOBBIM maTepuanoM. Mo npocTupaHuio ropusoHTa
HaGnoaaeTcA CMeHa NperMyLLeCTBeHHO MacCUMBHbIX KENe3uCTo-K PEMHUCTbIX No-
POA CNOMCTBIMWA, NAUTYaTLIMKM pasHocTAMM. lMopoabl C MaccUBHOW TEKCTYpOW
YacTo UMeloT BYrpucTbie NOBEPXHOCTH HaNNacToBaHWA, KOTOPLIMK NNacT pasje-
NAETCA Ha nuH3006pasHble cnou MowHocTeo A0 20 cm. Cnow pasnuuaoTca no
KONWYeCTBY HYelwyWuaToro rematuTa, pacnpefieneHHOro B BWAe THe3A, NWH3,
CNOMKOB W NNEHOK.

B nogowse onWcaHHOTO rOpPW30OHTa, B 2 KM CeBepHee, CPeau NOAYLIEYHbIX

—

Puc. 2. Buixopsl Meneaucto-KpeMHKCTbIX NOpof Ha npasoGepemse p. Wynpax (3apucosxa
E.B. 3aiikosoi u MN.B. Baxnanosa)

Cunyp: 7 — toneutoBsie GasaneTsl; 2 — parMeHTsl NOAYWEYHOTO CROMEHWA, J —
THANOKNBCTUTLI; 4 — KPEMHWCTOE, 48CTO GpexynesnaHO BLINONHEHME MEXNOAYLUEYHSIX
NPOCTPaHCTB M TPeWMH B NoAYwWwKax; 5 — Gypuie KPEMHHCTLIE OCAAKH C NPUMECHIO NPOAYK-
Toe paspywexua GazanstoB; 6 — KPEMHUCTHIE NAPannENsHOCNOMCTLIE OCaaku; 7—9 —
MENeM CTO-KPEMHUCTbIE NOPOAbI: 7 — MacCMBHBIE, APKO-KpacHeie, 8 — c ByrpucTeivm
NOBEPXHOCTAMM, NOKPBLITEIMKU FEMATATOBLIMKU MNEHKEMM, C NUHIOYKAMA remartuTa, 9 —
nnuTyaTeie TEMHOrO NANOBO-KPacHOTO uBeTa, C NPUMECHID ByN KAHOMUKTOBOTO marepuana;
10 — pwabass); neBOHckMe cyGBynKaHMMECKME WHTPYIwW: 17 — AMOPUTBI, 72 — AMOPMTHI
anbGUTHMIMPOBAHHBIE C BKPaNNeMHOCTsI0 MonubaeHnTa; 713 — 384ePHOBAHHBIE Y4YACTKM
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XuMU4eCKuii COCTAB WENEINCTO-K PeMHNCTIX Nopoa (MeTannoHocHsie ocanku)

Bocrounoe Kpsino
3anagHoe Kpbino Bepuorypckod cuHknu- Bepuorypcko# ciam-
Okwucen Hanu (3anapwee, toro-3anaanee cr. Gepuo- knuHanu (nessin
ryp) GopT p. Muwencan)
Sio, 4480 8364 76,06 85,10 7842 78,12 78,20 80,92 7588
TiO, 0,47 Heonp. He onp. He onp. He onp. Heonp. 0,10 0,06 0,29
Al,O, o 1 7 g ¢ 037 077 052 228 047 481
Fe,0, 43,73 758 12,18 959 1398 1299 879 9,19 1198
FeO 2,16 647 323 323 502 682 359 466 2,15
MnO 021 006 029 006 0,12 0,11 008 006 0,14
MgO 2,18 He onp. He onp. He onp.He onpHe onp.  He onp. He onp. 0,59
ca0 303 056 799 0,28 028 . 0,28 248 193 056
Na,0 005 002 003 002 002 0,02 0,10 0,07 0,06
K,O0 002 003 003 003 003 0,03 026 009 0,05
H,0 047 109 049 065 1,13 099 1.81 106 274
co, 042 024 017 0,18 009 0,08 210 1,12 0,46
b 99,80 99,69 100,47 9951 9986 9996 99,80 99,63 99,71
Fe 3230 1033 11,03 922 1368 14,39 894 10,05 10,05
(Fe + Mn)/Ti 116 >346 >375 >324 >459 > 482 150 252 B0
Si0,/A1,0, 20 >840 >760 230 102 150 34 172 16
§i0, —15A1,0, 29 84 76 84 76 76 70 79 59

naB MyroixapcKoro KOMNNEKCa YCTaHOBMEeHbl 30Hbl FEMaTUTO-KPEMHUCTbIX
metacomatutos. OHM MmeroT BopoHKo06pasHyw dopmy “‘rnyBuHoin” 250 m n
nonepeyHukom 550 m. Mo cocTasy MeTacoMaTUThbi CXOAHBI C FeMaTUTO-K PEMHUC-
TbIMU NOPOAAMMU, CNArawWMMIA OXapaK TEPU30BaHHbIA BbIE FOPU3OHT, UMEOT
C HAM MOCTENEHHbIE NepPexoabl U, BEPOATHee BCero, uKCMpyoT pyaonoasoan-
WmMe KaHanbl.

MUK POCKONNYECKOE W3Yy4YeHUe KenesncTo-KPeMHWUCTLIX NOPOoA NOKasano uMx
CyuiecTeeHHoOe OoTnMuYMe OT ALUM U KPEMHUCTbIX aprunnmToB, cnaralowmx oCHoB-
HYI0 4acTb KYPKYAYKCKOro komnnexkca. [AnA HAX CBOWCTBEHHb! 3ddexTHbie
ctheponutosble, rnobynApHbie, KOKapAOBbLlE MUKPOCTPYKTYPLI, TOrAa KakK AnA
AWM X3apaKTepHO OAHOPOAHOE KPWUNTOKpUCTannuyeckoe cnoxexve. OcHOBHbie
KOMMOHEHTLI NOPOAbI — KBAPW, NMAPOOKWCNLI Xenesa, remMaTuT, COOTHOLWEHWE
MeXAY KOTOPbIMUA Pa3NMYHC B 3aBMCMMOCTHA OT KOHLUEHTPaU1K Xenesa v CTeneHun
npeobpazoBannA nopoasl. HanmMeHee mMeTamopdu3oBaHHbIE Pa3HOCTW CNOXEHbI
KBapueM 1 rMapPoOKMUCNaMK Xenesa, HaxoARWMMUCA 06bI4HO B TOHKOM cpacTa-
HUM W B BuAe ctheponutoB, rnobyneld unu B MUKpPOrpaHobnacTosoi OCHOBHOM
TKaHW. B He3HaYMTENnsHOM KONMYECTBE NPUCYTCTBYIOT Yellyiku rematura. Mopo-
Abl, NpeTepneswve NepeKpucTannu3aunio, umeloT rpaHobnactoeo-cheponurto-
BYH KBapueBYl OCHOBHYH Maccy ¢ 060co6neHHbIM Xene3ucTsiM BewecTeom.
MocnegHee NpeacTaBneHo FMMAPOOKKUCNAMM Xene3a n reMatuTom, obpasyowmmu
"BeHuMKK'' BOKPYr ctheponuToB, KOKAapAbl, CTYCTKW HEenpaBunbHOW (OPMbI M
nonocskl. NMpu MankiXx KOHUEHTPAUMAX Kene3a (PMKCUPYIOTCA TeHeBbie ctheponu-
Tbl B rpaHo6nacToBOl Macce, pa3nM4yMMeie TONbKO B NPOXOAALLEM CBETE NO Xen-
ToBaToil okpacke. CTpoeHue NOpoAbl OCNOXHAETCA BTOPUYHBLIMU NpoUeccamu:
BpeKunpoBaHMemM, BTOPUYHOW remMaTUTU3auven W OKBapuesaHwem BAONL Tpe-
LWMH. .
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Puc. 3. CooTHowenne Fe n SiD, B COBPEMENHLIX W HCKONEEMBIX OKEAHWYECKMX OCAAKaX
(cocTasuna E.B. 3aiikoaa)

Nona: | — pyauwix ocapgkos KpacHoro mopa, || — meTannoHocHeIX ocagkoe Tuxoro
okeana, |1l — nenarvyecKux KPacHeIX rAMH

Ocanku coBpeMeHHbIX OKEaHOB: | — KPACHbIE NENarMYecKme rnuHel, 2 — METannoHoC
Hele ocaaky Tuxoro oKeana, 3 — pyaHsie unbl Kpacworo mopA (cpeauui cocrae) ; mckonae-
Mbie ocanku: 4 — KPEeMHWCTO-TeMaTUTOBaA Pyaa, 5 — remMarMTo-KpeMHUCTan NOPosa Mac
cuBHan, 6 — cnoucran Awma, 7 — cypryusHan Awma “Byryneirsipckoro ropmaonta’’, obora
wenHan mapravuem, 8 — “necrpan’ Aawma (kcewonut B auabazax), 9 — Aawma (Opckuin
PaioH) , 10 — ALIMBI M3 MAPTaHLEBLIX MECTOPOMABHUA ADMEHWK

1—3 no aaHHbIM Muramcosa v ap. [1979]; 4—6 no aaHHeIM 3aikosoi, Bepyorypckasn
CMHKNUHane, 7—8 no pawHeim ApuHwreinHa; 9 — no aawneim Kpacwosoin; 10 — no paw-
Hbim Axapywenko, Cycnosa [1978]

JlaHHbie N0 XMMWUYECKOMY COCTaBY ONUCAaHHbLIX NOPOA CYMMUPOBaHb! B Tabnu-
ue. OcHoBHOM pyAHbIA KOMNOHEHT — Xenes3o ¢ coaepXkaHuem ot 9 no 14%, a B
HawbBonee oBoraweHHbIX pa3HocTAX A0 32%. 3ameTum, 4T0 (DOHOBAA KOHUEHTpa-
UMA ene3a B KpPacHOUBETHbIX AWMaX, No aaHHeiM B.H.KpacHosow, M.5.Apun-
wrewnHa, E.B.3ankoson, coctagnaet 1-5%.

CooTHOWweHWEe KpeMHe3emMa W Xenesa B JKene3ucro-KPeMHUCTbIX nopoaax u
AlUMax UNNKCTPUPYETCA puc. 3, Ha KOTOPOM ANA CPaBHEHWUA BbIHECEHbI AdHHbIE
MO CoAepPMaHUI0 3TUX KOMNOHEHTOB B ocaakax Tuxoro oxkeaHa u KpacHoro mo-
pA [Muravcos v ap., 1979]. Ha nocTpoeHHO# auarpamme BbIAENAETCA TPu Mo-
NA. nenarn4ecKmMx KPacHbIX rNWH, METanNOHOCHBIX OCaAKOB W PYAHbLIX WNOB
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(c rpaHvuamu no copepaHuio Xenesa, paBHoMy cooTeeTcTBeHHo 8 u 30%) . B
nepeoe none NONaaaloT CUNYPUWCKME U AEBOHCKWE KPAacHOUBETHbIE AWMSBI Y pa-
na, B0 BTOPOE — »XENe3nucro-KPeMHUCTbIE NOPOAbl C COAepXaHMeM >kenesa 9—
13%, B TpeTbe — Hambonee oBGoOrawleHHbIE Xene3oM pa3HOCTU TUNa NONOCHaTbIX
W KOMKOBaTbIX KPEMHUCTO-remMaTuToBbix pya. OaHaKo No coaepXaHuio HUKenA,
koBansTa, Meau, umHka (TeICAYHBIE AONK NPoUeHTa) u MapraHua (aecAaTsle gonu
npoueHta) u3yueHHbie o6pasosaHMA OTnMuarTCA OT BGeckapBoHaTHeIX MeTan-
NOHOCHBIX 0CcaaKkoB TUXOro OKeaHa, B KOTOPLIX KOHUEHTPaLWM 3TUX 3NeMeHTOB
Ha NOPRAOK Bbile.

Xene3ancTo-KpeMHUCTbIM NOPOAAM CBOWCTBEHHLI BbICOKWE OTHOLWEHUA Kpem-
He3eMa K rIMHO3eMy, CYMMbI XKene3a u MapraHua K TutaHy. Mepesii nokasarens
CBUAETeNnLCTBYET O ManoW npumMecu B NOPOAe TePPUreHHOW MMUHUCTOW COCTaB-
NAWeH, NOCKONbKY ANA nocnegHeil ato cooTHoweHwe paeHo 3,5 [Meonorus
oKeaHa..., 1979]. Bropoit nokasatens xapakTepusyeT onpeaenAlowyl ponb 3H-
AOreHHbLIX UCTOMHMKOB pyaHoro Bewecrtea. Kak ycraHosneHo H.M.Ctpaxosbim
[1976], Takoi WCTOMHWK MMEIOT OTNOMEHUA CO 3HAYEHUEM Kene3o-mapraHel-
TUTaHoBOro MoaynA Gonee 25.

33K3H‘MBSH onucaHue MXene3uCTo-KpemMHUCTbIX Nopoa, OTMETUM, YTO OHW
VMMEIOT CXOACTBO C METannoHOCHLIMW OCaAKaM1 No NONOXeHWK B pa3pese (3ane-
raloT Ha Tonwe ToneuToBbiX 6asanbToB) M KOHUeHTpauwuu xenesa. Kpome Toro,
obunue cheponuToBeiX M rNOGYNAPHBIX MUKPOTEKCTYP, LUMPOKOE pasBuTHhe
WENBaKoBbIX U KOHKpeuunesuaHbix obocobnenuin u GyrpucToi NnoBEPXHOCTH Ha-
nNNacToBaHWA cBUaeTensCTBYOT 06 06pasoBaHuMmK mx 3a cueT reneobpasHon mac-
Cbl, NOAO6GHOW COBpPEMEHHLIM METaNMNOHOCHLIM WNAM, KOTOPbLIE 4acTo WMelT
rnobynApHoe cnoxxeHue. BeaycnoBHO, CONOCTaBNEHWE BELLECTBEHHOMO COCTaBsa
OTNOXEHWA CUNYPUMIACKONO BO3PacTa C PbiXNbiMK BOAOHACKILLEHHLIMY OCaAKaMK
3aTpyaHeHo MHorumu obcTtoATenscTBamu. B wacTHocTu, npu nutuduKauum rene-
obBpa3Hon Macckl npoMcxoauT obessoduBaHue W nepepacnpeaeneHue MUK po-
KOMMNOHEHTOB, @ TAK)XXE PE3K0e YMeHbLUEeHWe MOLWHOCTI 0CaaKa.

AHANOIru )KEDESOWFAHHEWX KOHKPEU WA

KoHKpeuun n3secTHsl B pa3nuyHbix o6CTaHOBKaX: B OKPauHHLIX 1 Nenaruvec-
KWX YaCTAX OKEeaHOB, BO BHYTPEHHUX MOPAX 1 03epax. B COOTBETCTBMUMK C yCno-
BUAMM OCaAKOHAKONNEHWA W 3HAOTEHHOro pPeXxuma 3T 06pa3oBaHnA B Nepevuc-
NeHHBIX TUNAX BOAOEMOB OTNWUYAKOTCA NO BewecTBeHHOMY COCTaBy M BMeELLLAHD-
wum oTnoxeHuAMm [Bonkos, WTepenbepr, 1981].

Hawa 3apa4a — conocTaBneHWe KOHKpeuwin, pasBuTeix B CakmapcKoi 3oHe
xHoro Ypana, npeacrasnABuiei coboi okpanHHoe Mope, C NPOAY KTaMW COBpe-
MEHHOTO CeiMMEHTOreHesa.

MapraHuesble KOHKpeuuu BoiABneHsl Ha Koc-Uctekckom u MyGepnuHckom
yuactkax [[aspunos, 1967]. B o6onx Cny4yaRx OHW acCOUMMPYIOT C FrOPU30OHTa-
MW AWM, ABNAIOWMXCA COCTABHOW 4acTbi0 OCaO0NHO-BYNKaHOreHHOro pa3pesa
(puc. 4) . PyaoBmewnaiowian nayka KPeMHUCTbIX OTNOXKEHUIA 3aneraet B Bepxax
KOCMCTEKCKOW CBUTbI paHHECMNYPMWCKOro Bo3pacta (no HaxoAkam rpantonm-
TOB OHa NprvHaanexuT K cpeaHemy nnaHgosepu) [Kopuneeckuit, 1975) . Kpome
TOro, B Auwimax pyaoHocHoi nawku B.M.Cappucnamos onpeaenun ocratku pa-
DYONAPWIA NNaHAOBEPUICKAro ApYyca.

OcHoBHOI 06BEM KOCUCTEKCKOW CBUTHI CNAaraloT nennossie Tyhdutel Bupio-
30B0M0 UBETA, YePeAYIOWMECA C BYNKAHOMMKTOBLIMIA KOHIMOMepPaTo-6pexkymnA-
Mu, TpasenuTamu, TyoreHHbIMM aprMANNTaMKU C XapaKTEPHON KNWHOBUAHOU W
chuYesHoi oTaenbHOCTLI0. NPUCYTCTBYIOT OTAenbHbIE NPOCNOW KPacHLIX AWM
¥ necuasxos. KoHrnomepatobpexkynn 06pasyiorT Nayku MOLWHOCTLIO OT NEPBbIX
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Puc. 4. TeonorvveckKan NOIMUMA MapPraHUEeHOCHLIX cunypwiickux nopop Koc-Mcrexexoro
yvacTka Cakmapckoi 3oHbl Ypana (cocraeun B.I. Kopunesckwi)

A — cxemaTuvecKan reonoruvyeckan kapta npasobGepexsn p. Koo Wcrex; 5 — obobuien-
HbIW Pa3pes KOCUCTEKCKOW cBUTLI. | — KpemHucTo-thTaHmToBan Tonwa (cakmapckan cau-
1a); KoowucTeKckan ceuta: 2 — nennosbie TytduTel, 3 — BYNKAHOMUKTOBBIE KOHINO-
mepaTo-6pexunn (MuKonTel), 4 — pYNOHOCHER KPEMHUCTAA Nayka, 5 — cepblie KPeMHUCTbIe
nopoasl; 6 — NWHUM Pa3pbIBHLIX HapylWeHwi; 7 — HanpaBneHwA nageHuA nopoa; 8 —
MECTa HaX0[0 K MCKONaeMOoi hayHbl HUIKHEr D CUNypPa B KOCUCTEKCKOM| cBuTe

meTpoB ao 10—15 m. O6nomMku nopoa pa3mepom OT Aonen caHTUMeTpos Ao 20—
30 cm, peaxko Ao 1 M, UMEIOT yrnoBaTble o4epTaHuA, Hepeako ob6TepTeie, o6Ko-
notele pebpa n rpaHn. OHn pacnonaralTcA xaoTuyHo. MpumevatensHo, 4To 06-
NOMKM Yalwe BCero COCTOAT M3 Tex MOpPoA, KOTOPbIE CNarawT KOCWUCTEKCKYH
CBUTY, T.e. 3 NennoBbIx TypdUTOB, aprunnuToB, KoHrnomepatobpexkyuin. Byn-
KaHOreHHbIW MaTepran TaK)Ke ABNAEGTCA MECTHLIM NPOAYKTOM pa3pyLueHWA Byn-
KaHuyecKux nocTpoek. Peako npeobnapaT 06noMKK nMnapuToBbiX nopdupos,
pexxe aHAe3uTOB U AauMTOB. Takum 06pa3oM, UCTOMHUKOM MaTepuana AnA rpy-
Boo6nomouHbIX 06pa3oBaHuin CTanu BYNKaHOreHHO-0CafloYHbIE MOPCKUE OTNo-
JKEHUA CaMOi KOCWUCTEKCKOW CBWUTbI, pacnonarasimecA 8 Gonee BO3BbILWEHHbIX
y4acTKax MOPCKOrO AHa M NEepeHOCHMMBbIe K MECTy 3aXOPOHEHMA B BUAE 3epHO-

BbiX, TYPGMAMAHBLIX N CYCnieH3WOHHbIX noTokoB [Bo3HeceHckan, 1975].
B3avmooTHOLWEHME PYAOHOCHOW KPEMHWUCTOW Navyku ¢ 06NoMOuHbLIMKM OTNO-
XEHWAMW NONroe BPeMA TPaKTOBanoCh KaK ONPOKWHYTOE, T.e. ALMbI OTHOCK-
NUCb K HWXKHEA YacTy pa3pe3a KOC-UCTeKCKOoM cBuThl. BoinonHenHsbie B.IM.Kopu-
HeBckuM [1975] , HabnioaeHnA Haa U3MEHEHWEM CTENeHN 3ePHUCTOCTW B NNacTax
0Cafo4HLIX NOpoA (rpagauMoHHan CNOMCTOCTL) , OTYETNMBLIE TEKCTYPHbIE NPU3-
HaKKW KpOBenbHbIX W NOACLUBEHHbLIX YacTel NNacToB (rwepornudisi, cneas: pas-
MBIBOB) He OCTaBNAKT COMHEHWA B HOPMansHOM, HEONPOKWHYTOM 3aneraHun
nopoa Ha npasobepexwe p. Koc-Merex. OTnoxeHnA KOC-MCTEKCKOM CBUTLI Ae-
thopMmuposaHel oTHOCWTENbHO NpocTo ¢ npeobnagaloWwWm nageHMemM NNacTos B
ceBepHbix pymBax noa yrnamu 20—60°. Mo KOHTaKTaM pyaOBMeLLAIoWeR nay-
KW NPOXOAAT MEXNNacToBble CPbIBbI, M NUWL B 06pbIBax npasoro Gopra p. Koc-
Mctek BuAHBbI CTPaTUrpathuyeckne B3aUMOOTHOLLEHUA C BMELLAIoWWMI Nopoaa-
’ 1858



Puc. 5. Paspes pyposmewawuwed navyku Koc-WUcrex-

ckoro yvacrka (cocraemna E.B. 3ahxosa)
1 — menesomapraHueasie KOHKpeuun; 2 — nNUH30-
- &, BUAHBIE NPONNACTKK; 3 — KPEMHUCTLIE KOHKPEUWH;
4 — wpacHouBeTHbie KPeMHU (AWMBI W AWMONABI) ;
5 — omapraHueBaHve PazHOW CTeNEHM UHTEHCUBHOCTH;
E'z 6 — ceppie KpemHu; 7 — KPEMHWUCTbIe aprunnuTel;
8 — pa3sHO3ePHUCTBIA NecYaHuk; 9 — menkoo6nomow

' HaA ByNKaHOreHHO-0canouHan Gpexkuw A

gv mu. [lMoactunawT nayky ManomowHeiit (A0

15 cm) npocnoi pasHO3ePHUCTLIX MECHAHWKOB
E[]ID_; M ocagoyHaa 6GpexkuuA C ncedmToBOM M arno-

MEepaToBOW pa3sMepHOCTb0 0BNOMKOR, cpeau
KOTOpbIX npeobnagaoT 3eneHsie KPeMHUCTbIE
TycdhduTel, BCTPEYAOTCA  KpacHbie  AWMBI,
anesponUTbI CO CNMUYEYHOM OTAenbHOCTLIO. Mepe-

1}

r = 25 E 7  KpblBalOWMMKU ABNAIOTCA CePble KPEMHU WU
“ KPEeMHUCTbIE aprunnuTel WM  anesponuTel ¢

s m P OAMHOYHBLIMKM  npocnoAmMu  6pekymid. Pypo-
el BMELLaloLLaA NaYKa KPaCHOLBETHbIX ALUMOWAOB,
el umelowan MowHocts 20—50 m, npocnexeHa Ha

- _"'_" m 9 5 km ot p. Koc-McTek ao p. Kakcsi-Kaparana. B
= 3TOM HanpaBnienuu COKPAUAETCA ee MOLWHOCTL
7P M KOMWYECTBO KOHKpeuwi. Paspes naykwu
e — coctaened no npasomy 6Bepery p. Koc-Uctek
Sty (puc. B), rae oHa penUTCA Ha TpU ropu3oOHTa.
(ks M HuxkHuid cnoxeH AluMamy NMNoBaTo-KpacHoBa-
Pkl e TO-BypbiMKM, HEACHONONOCYATbIMKM, C MATHAMM

OCBETNEHUA W XKeNTbIMU OXPUCTBIMK NPUMa3-
KamMu, peaKuMKu AEeHAPWTaMM OKWCNOB MapraHua. [lpucyTcTBYIOT KpeMHUCTbIe
KpacHOUBETHbIE KOHKpeuWu  AuMCKOBUMAHOW M GynkoobGpasHou cdopmel ana-
meTpoM 3—15 cm ¢ ynnoweHHoi noaowsoin. CpeaHWin rOpU3OHT MOLWHOCTHIO
20—30 m npeacTaBneH KPacHLIMU ALUMaMKU OAHOTOHHBIMM, CNOUCTLIMM C XKeneso-
MapraHueBol MUHepanM3aumMein B BuAe KOHKPEUWA, PeXXe NMH3 U1 NPONNacTKOoB.
MoBceMecTHO runepreHHoe omapraHuesaHue B BuAe NNEHOK, AeHAPWTOB W KO-
pok no TpewmnHam. O6bI4HLI AMCKOOBPasHble KPEMHUCTbIE KOHKPeUun, NoKpsl-
Tbl€é YacTO CBEPXY MapraHuoBUCTbIMWU KopKamu.Pacnpeaenerue pyaHbix U Kpem
HUCTLIX KOHKpEUWA HEeoAMHaKOBO, KONWYecTBo nepBbix — 1—3, a BTOPBLIX
3—10 Ha 1 M? NOBEPXHOCTW BLIXOAOB, NPUYEM MAKCUMYMbl Pa3BUTUA TeX W
APYTMX He coenaaawT. HeoguHakoeel M MX npeobnapaowue pasmepbi: ANA
PYAHBIX NPUMEPHO OAWHAKOBO COOTHOLEHWE KOHKpeuun c aunametpom 1—10 u
10—20 cMm, ANA KPEMHUCTLIX 3TO cooTHoWweHue 6nu3ko 3 : 1. BepxHuit ropu3oHT
CNOXeH YepeayoWMMUCA KPACHLIMKU U CePbIMK ALUMaMK CO Cneaamu BTOPUYHO-
ro okpemHeHua. B Awmax pyaosmeuwiarouiein nayku A.A.[aBpunos obHapyxun
TaKoKe eAnMHNYHbIE Kpyrisie docdaTHele KOHKpeuun ¢ gnameTpom Ao 9 cm.
PyaHble KOHKPEUMW MMEKOT NonepevHrnK OT MepBbiX CaHTUMeTpoB Ao 1,5 m
npu TonuwMHe, He npessiwawwen 30 cMm. PopmMa UX pasnuyHa: AMCKOBMAHAA,
annuncouMaansHan, nenewkoobpa3Han, sepeteHoobpasHan, BynKoBuaHaA, Wapo-
oBpasHan. BcrpevaloTcA oTAenbHbie KapasaenoaobHbie oGpasoBaHuA anameTpom
okono 0,5 M, B noaowee KOTOPbLIX WMeeTCA oBansHoe yrnybBnexue, 3anonHeHHoe
KPeMHUCTbIM Matepuanom. OueBMAHO, B AaHHOM cny4ae 3apoabiwem Gbina
KPeMHUCTan KOHKPeUWR, KOTOPaA ¢ noBepxHocTu obpacTtana MapraHueson Kop-
KOW 30HanNbHOro CTpoeHUA. HUKHAR 30Ha 3TOW KOPKK NpeacTagneHa cnoem men-
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KWUX FOPOXOBUAHBIX KOHKPEUM MOWHoCTbI0 12 cMm, 3aTem cneayeT cnoi 0,5—
4 cM Cepoit NOPUCTON NOPOALI, BBILLENOYEHHOW, UMEIOLLER OXPUCTO-KPEMHUCTbIA
coctaB. BHewwAn, HanbBonee MOLWHAA 30Ha, CNOXEHA NNOTHLIMIW YePHbIMW rUapO-
okucnamu mapravua. Ocobei BUA KOHKpeuuit npeactasneH rpuboobpasHbim Te-
nom co wnAnko auametTpom 30 CM U CYXKAWENCA KHU3Y HOXKOW ANVHON
6onee 20 cm, umeowen nonepeyHnk 5—10 cm. KoHKpeuuA noKpbiTa NNOTHOW
YyepHo KopKoW, 6YrpucTon Ha WINANKE U C NPoAONbHbIMKY BOPO3AKaMK Ha HOX-
ke. Cyaa no dopme, 3Ta KOHKpeuunA Gbina cnenkom pyaonoABOAAWLEro KaHana,
3anoNnHeHHOro PyAHOW Maccoi, U HanoMUHaeT ""TepMUTHUKK', 0BHapyXeHHbIe B
OKeaHax Ha MecTax BbIX0Aa MMAPOTEPMAnbHbIX CTPYH.

Kpome 0AMHONYHBIX KOHKPEUWid, B pYAOBMELLAIOWEN Navke NPUCYTCTBYIOT 1
CPOCTKM NenewKoBUAHbIX U AUCKOBUAHLIX thopM, NnpeacTagneHHsie ByrpucTei-
MK NNacTMHaMu B NOpevYHUKe Ao TMun TOl'II.I.lHHOﬁ HECKONbKO CAHTUMETPOB.

MnactoBblie ¥ NWH30BWAHLIE Tena MapraHuessIiX pya WMMEwT MOWHOCTE 3—
15 cmM u pa3geneHsl cnoAMu AWM MowHocTeio 0,5—1 M. OHu cnoxexsl, Kak npa-
BUNO, CEpOW, YePHOW W eNnTOoBaTO-6YpoN OXPUCTOW MAcCoi, NPONUTAHHOW TUA-
pooKucnamu mapraHua. B oaHOR M3 Takux NWH3 ycTaHOBNEH NPOCNOW MWK PO-
3epHucTon hochaTHO-KPeMHUCTOW NOPoAbl C HEPABHOMEPHO PAacCeAHHLIMK B
HeW OKPYrnbIMU CKONNEHWAMU OKUCNOB MapraHua gnameTpom 2—3 Mm.

OnucbiBaeMblie pyaHble 0BpasoBaHWA NpeTepnend WHTEHCUBHOE BbIBETPUBA-
HWE,4acTo MMEeKT KaBepHo3HOoe, AYEUCTOE CTPOEHWE W CNOXeHbI ABYMA rpynnamm
muHepanos [lMaspunos, 1967].

llepsan rpynna, 6onee paHHARA, NPeACTaBNEHA MaHraHUTOM, FaycMaHUTOM,
BpayHuToM 1 BukcbuvTom, 06pazoBaBLIMMKUCA, NO-BMAMMOMY, 38 CHET NepBOHa-
YanbHO OTNAraBWUXCA NMMAPOOKWUCNOB MapraHua. I'aycmaum 06bIYHO HaxonQuTCA
B BUAE annoTpuomMopdHO3EPHUCTEIX arperaToB B COMETAHUM C MaHraHUTOM, KO-
TOPbIA NPEACTaBNEH CKONNEHWAMWU KPYMHbIX NPU3MATUYECKUX 3epeH. Bukcbuunt
obpa3yeT arperartsl MeNKUX KPUCTannM4YeCKUX 3epeH M3oMeTPUYHOW opMbl 1
BKpanneHHWKn KOpPOTKONpU3IMaTu4eckoro obnuka. BpayHUT cCOXpaHWnca nuilb
MecTaMu B BMAE PENUKTOB CPpeav BTOPUYHBIX OKUCNOB MapraHua. B tecHon ac-
couMauun C 3TUMW MWHEepanamu HaxoAWTCA anaTuT, NPUCYTCTBYIOWWA B Bujae
MAMOMOPMGHBLIX KPUCTanNnoB W arperatoB KPWCTanfMyecKkux 3epeH cpeau Kpem-
HUCTOro mMartepwana.

Bo BTopyw rpynny BXOAAT MWHepansl 30HbI OKUCNEHWA, NpeacTaBneHHbie
PaHCbeMTOM (KanbUMEBLIM MNCUNOMENIHOM), KPUNTOMENaHOM W BEPHAAMTOM,
BcTpevaeTcA ruaporeTut. KpuntomenaH pasBuBaeTCA Nno BCEM MUHepanam nep-
BOW rpynnkl, cnaraA 3eMNUCTbIE Macchl, MPOXUNKKW, OKPYrnble MUK POKOHK pe-
UMOHHbIE cKonneHWA. PaHcbeuT 06pasyeT TOHKONNACTUHYaTbIe arperartbl, Haxo-
AALMECA B TECHOM CPacTaHuW C ruaporeTMTom u sepHaauTom. Mocnearui obbiy-
HO pa3BuT B BMAe KonnomopdHbIX 1 ccheponuTonoaobHeix obpasoBaHui, a TaK-
e cnaraet 6ypble MArKWe 3eMNUCThIE CKONNEHNA.

ConeprkaHne mMapraHua B KoHkpeuuAax 20—40%, xenesa — 1—3% npu cpea-
HEM OTHOLIEHWM 3TuX MeTannos oxkono 20. HenpemeHHam COCTaBNAIOWAR pyA
(8 %) — kpemHesem ao 14—40 npu cogep>kaHuu ravHo3ema 2—5, OKMCKU MarHuA
0,4-1.3, cymmbi ‘wenoueir 0,7—2,2, okucn kansumA 2—3. Mpu NoBbilWEHHOM
coaepxaHwm anatuta B pyaax copepxavwe P,0Os pocturaer 7%, CaO — 12%.
KoHuentpauua mean — no 0,1%, HukenA n KobanbTa B KOHKPEUUAX — COTbIE U
ThICA4YHbIE Aonu npoueHTa. Cneayer 3amMeTuTh, 4TO 3athMKCUPOBaHHLIA COCTaB
KOHKpeuuin nuws nNpubnu3nTensHo OTparkaet nepBoHaYanbHble COOTHOLUEHWA
KomnoHeHToB. OcoBeHHO 3TO OTHOCUTCA K YKenesy, CoeAHeHWA KOToporo obbiy-
HO NoABepranicht BbiLLENaYvBaHuio.

CpaesHum pyasi Koc-WcTekckoro yvactka ¢ pa3snuiHbiMyW TUNAMK KOHK peuuvi
COBpeMeHHbIX BOAOEMOB, 0XapakTepu3oeaHHeIX B pAae pabor [Crtpaxos, 1976;
Bonkoe, Wrepen6epr, 1981; Calvert, Price, 1977, Meulan, 1974, Lange, 1975].
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Mpu accoumaumm C KPacHOUBETHLIMU KPEMHUCTBIMK NMOPOAAMM, PE3KOMY npe-
o6nanaHnio B WX COCTaBe MapraHua Haj »Kene3om, HeKOTOpPbIM 0COBEHHOCTAM
mopdonoru oHWM Gonee BCEro CXOAHbI C YKENE3OMAPraHUEBbIMW KOHK PeLMAMM
nenarM4YecKnX Yacterd okeaHos. OaHaKo MMeOTCA UM (haKTbi, NPOTUBOpPEYaLLne
3TOMY NPEeANONOXKEHWIO: CYLIECTBEHHOE OTAWYME B KOHUEHTPAUMAX LBETHbIX
MeTannoe W npucytcTeue dochoputos. [InA nocneaHMx cuuTaeTcA Gonee sepo-
ATHLIM 06pa3oBaHie B OTHOCUTENbLHO MENKOBOAHLIX yenoBuRX [MeonoruA okea-
Ha..., 1979].

Ceoeobpa3Hbl ¥ MOACTUNAOWME PYAOHOCHYID NayKy BYNKaHOMWUKTOBbIE
6pekyuu ¢ oBnoMKamMu nnarmonunapuToe, 06pasoBaBLUMECA Ha CKNOHAaX BynKa-
HOB ocCTpoBoAy»Horo Tuna. CoBOKYNHOCTL MepeYdcneHHbIX AaHHBIX, 3 TaKxXe
naneoreorpadu¥ecKknx peKoHcTpykumin [Xsoposa u ap., 1978] nozsonaioT BbI-
CKa3aTh npeanono)eHwe, Yto obpasoBaHve PyAOBMELLAOWen TOMWKU NPOUCX0-
AMNO B YCNOBWAX OKPauHHOTO MOpPA. HakonneHwe KpeMHUCTOR NaYku ocyLuecT-
BAANOCH NOCNE NPeKpalleHnA BYNKaHU4YECKOR AeATensHoCcT u o6eansHo-onons-
HeBbIX ABNEHWI, CHUBENUPOBaBLUNX NOArOAHLIM penbed. PopMupoBaHue pyaHo-
ro CNoA WNo NpW KpaidHe He3HauMTensHOM nNpueHoce oBnoMoYHOro Marvepuana
B YCNOBMAX XOPOLLEA aspauumn, CO3iaBaBLUed OKMCNUTeNbHY0 06CTaHOBKY .

* ® ®

MpuBeaeHHbIA MaTepran NOKa3bIBaeT, YTO B COCTaBe reonoruvyeckux gopma-
unii YpaneCKoro cKNag4atoro NOACa NPUCYTCTBYKWT 06pa3oBaHuA, CONOCTaBK-
Mblé C METanNoHOCHLIMM 0CaAKaMW W >Kene3oMapraHuesbiMU KOHKPeUunAMM
OKeaHW4YecKoro Tuna. B CBA3M C aKTyanbHOCTBLIO M3YYEHUA ITUX UEHHBIX B NpaK-
TUYECKOM OTHOWEeHUM OOBEKTOB, BaXKHOCTHIO MO3HAHWUA 3BONKOUMMU OCAAKOHA-
KonneHWA u pyaoobpaszoBaHuA oveBMAHa uenecoobpasHOCTb AanbHedwero wc-
CnefoBaHUA MCKONaeMbIX OKeaHM4ecKux pya. Pewenue 3Toi npoBnemsl noTpe-
ByeT, C OAHOW CTOPOHbBI, BbIABNEHWA HOBBIX Y4acTKOB Pa3sBUTWA PYAHbIX KOHK-
PeuMii, Wene3ucro-KPeMHUCTLIX NOPOA W APYrMX TUNOB METanNOHOCHBIX Ocad-
KOB Cpean BYNKaHOreHHo-0cafouHbix Komnnekcos. Ocoboe BHuMaHue o6patum
Ha uenecooBpa3zHOCTL AETanbHOr0 M3yH4eHUMA MO BELWECTBEHHOMY COCTaBy Kpac-
HOUBETHBIX AWM U (hTAHUTOB, pacuyneHeHwWA, Kasanock Gbl, OAHOPOAHLIX TOAL,
CNOXeHHbIX 3TuMK nopoaamu. C Apyroi cTopoHsl, AnA Gonee 06vEKTUBHOIMO CO-
NOCTaBneHWA COBPeMEHHbIX M MUCKONaeMbiX pya Heo6GxoAuMmO nonyyeHue npea-
CTaBUTENLHOMO MaTtepuvana ANA WCCNeAOBaHWA NepBMYHOrO COCTaBa NocneAHuXx,
4TO BO3MOXHO NpU NpoBefeHWu AocTtaToyHoro obwema Gypoebix paGot u coort-
BETCTBYIOLLEH KOONepauuy YCUNWA Hay4HbIX U NPOU3BOACTBEHHLIX KOMMEKTH-
BOB.

JIUTEPATYPA

Andpywenxo N.®., Cycnoe A.T. Maprau-
UeBble MECTOPOXAGHWA I0r0-BOCTUMHON
vactu ApmAnckoi CCP. — B ku.: Map-
raHuesbie MEeCTOPONAEHUA CKNAAMaTBIX
obnacred CCCP. M.: Hayka, 1978.
c. 240-248.

Bozdawoe K.A., Mpuzopses B.M., Mypaas-
es B.M. w ap. PacnpepeneHne meranno-
HOCHbIX OCBAKOB B IOr0-BOCTOMHOW 4ac-
™ Tuxoro oxkeaHa. — B ku.: Meranno-
HOCHbIE OCAAKW 10MO-BOCTOMHOW YacTw
Tuxoro oxeawa. M.: Hayxka, 1979,
c. 72-95.

‘Boawecerncrkan T.A. NTATONOrMA TeppureH-
HO-KPeMHKUCTO-TYhOBOMN dopmaymmn

188

Caxmapcioi 30Hel Ypana. — flutono-
rMA W nones. uckonaemsie, 1975, N° 6,
c. 70-83.

Bonkoe H.WA., Wrepenbepz J1.E. OcHoB-
HbIE@ TUNbl EeNe3oMapraduesbiX pyAa B
COBpeMeHHbIX Boaoemax. — JluTonorua
“ none3. wckonaemsie, 1981, N° 5,
c. 4-26.

Faspunoe A.A. MapraHueHOCHbIA BYNKaHO-
FeHHO-OCAA0YHLIN KOMMNNEKC OpAOBUKAE
10.Ypana u Ces. Myroaxap. M.: Hayka,
1967.127 c.

laepunoe A.A. IKCKANAUWMOHHO-OCAN0YHOE
pyAoHaxKonnesue maprasua. M.: Heapa,
1972.



Feonorun oxeaxwa: OcapkooGpaszosaHwe W
marmaTtuam okeawa. M.: Hayka, 1979.
415¢c.

feonorua CCCP. T. 21. 3anagHein Kazax-
crad, Y. 1, Meonoruyeckoe onucaHue.
Ku. 1. M.: Heapa, 1980.879 c.

Borenwain .M., Kopureackud B.I"., 3ad-
ko6 B.B. n ap. ONLIT M3yYeHHA OKeaHu-
yecKo#i Kopel Ha Ypane. — B KH.:
JeonoumA  0MONUTOBLIX KOMMNEK-
cos. Ceepanoeck: YHL, 1981, c.53—

56.

Mearnoe C.H., Kopuweeckud B.I., Benanu-
wa [.1. Penuktel pudiToBO# AONWHBI
va Ypane. — Jlokn. AH CCCP, 1973,
T.211,N° 4, c. 939-942.

Kopuneeckuil B.[. BynkaworenHsie nopo-

xoro oxkeawa. M.: Hayka, 1979, c. 122—
200.

Crpaxoe H.M. NMpoGnems! reoxmmuu cospe-
MEHHONO OKEaHCKOro nurtoredesa, M.:
Hayka, 1976. 300 c.

Xaopoea H.B., Boswecerickan T.A. , Pywen-
yea C.B. w ap. Popmaunn Cakmapckoro
annoxtoHa. M.: Hayka, 1978.232 c.

Galvert S.E., Price N.B. Shallow water, con-
tinental margin and lacusfrine noduls:
Distribution and geochemistry. — In:
Marine manganese deposits. Amsterdam:
Elsevier, 1977, p. 45-86.

Lange J. Geoschemische untersuchungen an
Mn-knollen und unterlagern dem se-
diment aus dem aquatorialen pazifik. —
Forschungsber. Bundesmin. Forsch. und

Abl HWXKHEro cunypa CaKkmapcKon 30Hb! Technol.: Meeresforch., 1975, N 2,

Myropxap. — B kH.: Bynkauuam - S.119-129.

Horo Ypana. Ceepanosck: YHU, 1975, Meulan M.A. Field description and classifi-
. ¢.58-71. i cation of manganese noduls. — In:

Muzducoe A.A., Bozdarnos K.A., Jlucu-
ybtH A.M1. n ap. NeOXMMUA METaNNOHOC-
HbIX Ocagkos. — B kH.: MerannoHoc-
HbIE OCAAKW K0r0-BOCTOYHOW 4acTu Tu-

Andrews J.E. et al. Ferromangenes de-
posits of the ocean floor Hawaii Insti-
tute of geophysics: Report HIG-749,
Honolulu, 1974, p. 158—-168.

YAK 553.637.068:663.2

A.A. Ozon

3BONWUUA IK3ONEHHOr0O MUHEPANOOBPA30BAHUA BOPA
U OCHOBHBLIE 3NOXWU Ero PYAOOTNOXEHWUA

Haxoaku 3K30reHHbiX MuHepanoB Bopa W3BeCTHbl B OTNOXEHUAX MNOMTU
Bcex cuctem caHepo3oA. B mMopckux Ttonwax, HakonMBwMXcA B KembGpuu,
cunype, aesoHe, kapBoHe, Tpuace, IOpe U HeoreHe, Kak U B 03epHbIX KOMMneKx-
.CaX KaMeHHOYronbHoro Bo3pacra, GopHaR MUHepanu3aumA NPORBNEHa Becbma
cnabo n obbivHo npeacTtaeneHa BGopocunukatamm, Gopodocdatamu u (Mnu)
OAHMM-ABYMA BuAamMu BopaToB. B MOPCKUX OTNOMEHWAX, HAKONWBLUMXCA B
nepMu, B 03epHbIX, CHOPMAPOBABLUMXCA B HEOreHe, a TaKe B NaneoreHoBbIN
W YeTBEPTUYHLIA Nepuolbl, GOpHaA MUHepanu3auuA pazsuTa Gonee MHTEHCMBHO
1 npeacraeneHa pastioobpasHeiMu no cocTasy Bopatamm (cm. Tabnuuy) , obpa-
3YIOWMMK MecTamMu pyaHbie KoHueHTpauuu. OcaxaeHue n HakonneHue BopHbIX
MWHEPANOB B TEYeHWE KaXKAOr0 M3 HasBaHHbIX NepuofoB 3HameHyeT coboit
onpefeneHHble 3Tankl B 3BONOUMKM 3K30reHHOro MuHepanoobpasosavuA Bopa.’

B nepmckuii M HeoreHoBbI Nepuofbl pasHoobpazve MUHepanbHbIX BUAOB
Bopatoe pocTMrnM CBOMX MaKCUMankHLIX 3HaYeHuil, Npuyem xapaktep GopHoi
ceaumeHTauum npuobpen B 3TO BPEMA KaYeCTBEHHO HOBbIE YepPTbl, NPOABUB LLIWE-
CA npexae Bcero 8 06pa3’oBaHUM NPOMBILNEHHBIX MecTopoxaeHuin. Moatomy
NEPMCKWIA U HEOreHOBbIM 3Tanbl NPeACTaBNAT coboit ceoeobpasHbie CKaukM B
WUCTOpUM 3K30reHHoro MuHepanoo6pasosaHua Gopa.

Mexay macwrabamu npoAsneHnA BopHO MMHepanv3auum W pasHoobpasvem
MWHepanbHbIX BMAOB, B COCTaBe KOTOPbIX BOp NPUCYTCTBYET B OTNOMEHWAX,
CywecTByeT NPAMaA 3aBUCUMOCTb. JTa 3aBUCMMOCTL MPOARBNRETCA U B OTNOME-
HWAX pasnuuHblX PErMOHOB, M B OTNOXXEHWAX PasHOro Bo3pacta. Tak, B nepm-
ckux otnowenuAx [lonBacca, rae coaepaHwe Gopa He npesbiwaet 0,05%,
YCTaHOBNEeHbl YeTbipe Pa3HOBUAHOCTW BopHbIX MuHepanos, B Mpuypanbe B Tex
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Crpatwrpacuveckan NPHYPOYEHHOCTs GOPHOR MW HEPanu 3aUMM

Boapacr 6opo-
HOCHBIX OTNO-
WEHWA

JIATONOrO-MUHEPANOTrMYECKHiA cocTas
OTNOMBHWA

BopHsie MuHepansi, oBxapyxenHbie B mopckux (1) v oseprsix (11) oTnomenwax paanuuyxo-
ro sospacra

Yereepmaw I NUMBI, M3BECTHAKK, FUNCLI, KameH-  HenasecTHel CUPNesnT, CACCONWH, THNNBNT, NIOHEBYPruT, Te-
HbIA HaA CONb, TPOHS, COAa, rnayBepur, pYrruT, 6ypa, THHKANKOHUT, KODHUT, XYHWKE-
MHPaGUNKUT, KanMAHO-MarHMeasie OMT, YNEKCHT, HHBOMT, KONeMBHWUT, ruapoBopaumT,
CONM, YANUACKER CenuTpa KYPHBKOUMT, MHABPUT, ruapoxnopbopur
HeoreHoBbli [NWHBI, MBPTeny, HIBECTHAKM, runcel, [ioHeGypruT, cynstoGopuT, kKanuboput, BaKkepuT, cupnesuT, rappencuT, rosnut, (cacco-
KBMEHHER conb, rnaybepuTosan, ac- (ynexcuT) , apukant, yemBepcur nWH) , NuHHOMT, KapBoBopuT, Kanut, (cBopxmT),
TPaxaHUTOBAR, TEHBPAMTOBAA NOPO- CTPOHUMOAXMHOPHUT, AXKHHOPHT, AMEIrHHNT, PH-
Abl, KANWAHO-MarHWesbe conu (Kau- BafaBuT, IpMCTEPeHnT, (HOGnenT) , Maxannmucre-
HUT W KapHaNAUT) DT, TEHENUT, TEPYITUT, 33KypUT, (roseput),
BUTYAT, Gypa, TAHKANKOHUT, KEPHWT, XYHWKBOUT,
YNeKCUT, NPOBEPTUT, NEHABPMUT, UHBOUT, MeHep-
rochhepuT, KoneMaHuT, uHaepbopuT, ruapoGopaunT,
KYPHBKOBHMT, MHABPUT, FMAPOXNOPBOPHT, TEPYMT
Maneorexo- FAKHbI, UIBECTHAKH, AONOMUTHI He ycranoeneHsi CupneauT, pUAMEDKHEPHUT, Nelt KOCHeHUT, rap-
BbIA PencuT, FOBANT, BUTYHT, yNexkcuT, npoGepruT,
WHBOUT, KONOMBHUT
10pcxuii [lonOMMTsI, BHIWAPHTBI, THNCHI Nanbypur, (ynexcut), (npoGeptut) He ycraHoanemsi
Tpuacossin LONOMMTSI, BHIMAPHTBI, FTHNCbI Danbypur 2
Nepmckuin JonomMWThI, BHIMAPUTBI, MMNCLI, Ka- DanGypur, cupnesut, roenur, (cacco- =
MEHHARA W KanWAHO-MarHHuessie conu  nuH) , MeTabopuT, cynsthoBopuT, NuK-
€ NPOCNOAMM KM38PUTA, NONUIENNTE,  HOMT, NioHeBypruT, ctpoHunoBopuT,
KBUHU TS, NaHrGeinuTa CTPOHUMOANMMHOPHT, ANGIHOPUT, BON-
KOBCKWT, BKCAUT, CATHMONMT, BUTYMT,
awaput, kepHuT (?) , ranypruTt, kanu6o-
put, (ynexcur), (npoBepmur), (nawpep-
MUT) , (CTPOHUMOXHUNLIBPAUT, XUNLraPAKT,
WHBOMT) , (KonemanuT), (MH T,
ruapoGopauuT, (KypHaxosut), (uHae-
puT) , GopaumnT, IpUKaUT, yemBepcuT,
NPeoGpaMeHCKUT, BNbANEHUT, YeNKapUT
Kamerno- AHIMAPHTEI, FUMCI, KAMEHHAA CONb Fosnut, lynexcur), Gpaiituur He ycraHosnes!
YronbHbIA
[NesoHcKuit To we . Danbyput, Gopaumt "
Cunypuiicknid K pemMHWCTO-rNUHUCTBIE CNaHLbI MoxeGyprut 71
Kembpuitckuit  M3BECTHAKMK, MBrHBIWUTLI, AONOMKTLI,  [laHGYPUT, CTPOHUMOXUNBrAPAKT, g
AHMMAPUTLI, CONK BOpaunT, NPEOBPaNMEHCKNT
NMpumevaHue B ckobrax — GopHeie MuHepans!, 06pasosaHHe KOTOPLIX B P ™P o 388€A0MO0 CBR38HO C NPOUBCCEMM Bbi

BETPMBEHMA.




e OTNOXeHWAX — Bocemb, Ha cesepe OPI, TP » 8 Benukobputanuu, rae
coaepxavve Bopa Ha NOPAAOK Bbilwe No cpaBHeHuwo ¢ [loHBaccom, HO 3Haum-
TensHO Huxe, yem B CesepHom lMpukacnum, — 16 u, HakoHew, B CesepHom Mpu-
kacnuy — 32. B HeoreHoBbix oTnoxeHuAx CpeanzemHomopbA, Cuumnum, Mpea-
kapnaten, Typkmenun, Kapakannakuu u Tasb-lllawa, rae cogepwavve BGopa
oYeHb HW3KOoe, yCTaHOBNeHo He BGonee ABYX—ueTbipex pasHoBUAHOCTEH BOPHbIX
MWHEpanoB, Torpa kak Ha 3anage Cesepwoin u HxHoi Amepuku v 8 Manoi
A3uv, rae NOKanu3oBaHbl KpynHbie MecTopoxaeHuAa Gopa, — 34. B uenom B
KeMBPUIACKMX OTNOMEHWAX BbiABNEHbI 4 pa3HOBMAHOCTM BOPHLIX MUHEpanos,
B cunypuiickux — 1, B A€BOHCKUX — 2, B KAMEHHOYF 0NbHbIX — 3, B NePMCKMUX —
36, 8 Tpuacossix — 1, B topckux — 3, B naneoreHoBbiXx — 10, B HEOreHOBbIX —
42 v B vetBepTMuHbIX' — 16. KapTuHa W3IMEHUTCA, HO ONEHb HE3HAYNTENLHO,
eCnM WCKNKYATb W3 paccMOTpeHuA BopHble MuHepanbl, 3aBepomo obpasosas-
WKWECA B 30HEe BbIBETPUBAHUA. TOrAa B KeMOGPUIACKUX OTNOXEHWAX OKaXeTcA
YeTbipe PasHOBMAHOCTW BOPHbIX MWHEPanoB, B AEBOHCKUX WU KaMEHHOYronb-
HbIX — No 2, B nepMckux — 27, B IOPCKMX U TpUacoebix — no 1, B naneoreHo-
Bbix — 10, B HeoreHoBbIX — 38 1 B YeTBEPTUUHLIX no-npexHemy — 16. U3 npu-
BefeHHbIX AaHHbIX CNeAyeT, YyTo B TeyeHue thaHepo30A Ha hoHe He3HaYUTeNbHO-
ro W3MeHeHWA XapakTepa pasBUTWUA BOPHOM MUHepanu3auWvm OTHYETNWBO BbiAe-
NAKOTCA ABa MakKCMMyMa, NPOABMBLUMECA B NEPMCKWUIA U HEOTeHOBbLIA NEepUoAbI,
KOTOpble pacCMaTpMBAalOTCA B KauyeCTBE OCHOBHBLIX 3N0OX 3K30MeHHOro pyao-
otnoxenuA Gopa. HeoreHoBam 3noxa, BO BPEMA KOTOPOWM HaKONWMOCL OKONO
1 mnpa. T BopaToB, npeacTagnAETCA 0CoBEHHO rPaHANO3HON.

B uctopuu thaHepo3oA 4eTKO NpOCNeXxuBalTCA ABe BeTBM MuHepanoobpazo-
BaHuA Bopa: nepsaA OTBeYaeT MOPCKWM, BTOPaA — 03ePHbIM YCNOBUAM OCaAKO-
HakonneHuA. MuHepanooGpa3zoBavue Gopa B MOPCKMX YCNOBWAX, HavyaBLueecA
B Kembpuu, Heckonbko ocnabno B AeBoHe U KapBoHe, AOCTUINO CBOGrO MaKcu-
ManbHOro PasBuTUA B NEPMCKWIA NEPUOA, 3aTEM CHOBa Pe3KO0 YMEHbLIMNOCH
W NONHOCTBLIO 3aBepLIMNOCh B HeoreHosoM nepuoge. MuHepanooGpazoeaHue
Bopa B 03epHbIX ycnosuAX, o4eHb cnabo npoRsueweecA B KapBoHe, BCNbIXHYNO
B naneoreHe, AOCTUINO CBOEro HavBonblero pas’BuTMA B HEOreHOBLIK NEPUOA
W Npoaonkanoch, C 3aTyXaHWem, A0 HacTOAWero BpemMeHd. 3anexu Bopatos,
obpasosaglimecA B MOpcKWX BacceiHax, NpMypoYeHbl K ranoreHHbIM OTNoXe-
HWAM, NPeACTaBnNeHHbIM B OCHOBHOM KanuiHO-MarHMeBLIMW CONAMM CynbgaTt-
HOW nuHUKM. B oTnuume oT HUX mecTopoxaeHwA Bopa, chopmMupoBaBLUMECA B
03epHbIX BacceitiHax, NPUYpPOYeHbl K BYNKAHOreHHO-0CAA0YHbLIM — TNUHUCTBIM
wnu KBDEOHSTHO-H'IMHHCTI:IM OTNOXEHUAM, B,MeHbu.leﬁ Mepe — K KOHTUHEeHTanb-
HbIM 3BanopuTam, rmaeéHelM o6pazom cogoBoi rpynnei. B cooTBeTcTBUM C 3TUM
Cpean 3K30TeHHbIX MecTopoXaeHWid Bopa TpaAMUMOHHO BbIAENAIOTCA ABA OCHOB-
HbIX MEHETUYECKWUX TUNA: ranoreHHbIA u BVJ'IKBHOI’EHHO-OC&HD‘!HBM. K nocnegHe-
MY M3 HUX OTHOCATCA KpynHeiiuue B Mupe mecTopoxxaeHua Kpamep, Koipka-
Capukaita u ap., 1 NO3TOMY OH HauBonee BaXeH B NPOMBbILLNEHHOM OTHOLLIEHUN.

O6pazoeaHve B NEPMCKYH 3NoXy ranoreHHeIXx MecTopoxaenuii Gopa npo-
WUCXOAMNO B THINOBLIX 4YaCTAX KPYNHbLIX CONepoAHbiXx BacceiHos, pacnonaras-
wuxcA B rnybuHe matepuka Mavrea u oTaenABWMXCA oT aneo-TeTuca oKpauH-
HOKOHTUHEHTanbHbIM EBPasuiicKUM BynkaHu4YecKum nosacom. PyaootnoxeHuio
Bopa B 3Tux BacceitHax, XapaKTepU3yOWMWXCA CUNbLHO 3aTPYAHEHHLIMA CBA3AMU
C OTKPbLITIMKU MOpPAMUK, cnocobcTeoBano rnyBokoe McnapeHe MOPCKOW BOAbI
B YCNOBWMAX AONOMNHWTENLHOrO NPUTOKa BOPOHOCHBIX PacTBOPOB, B 4acTHOCTU
no rnyBuHHBIM paznomam. B HeoreHoBY0 3noXy hopMupoBaHue ByNnKaHoreHHo-
0CafloMHbIX MecTopoxaeHun Bopa npoucxoamno B HeBonblwmXx BeCCTOYHBIX UNK

! Cpeau veTBepTMuHbIX O6pa30BaHWA, KPOME O3EPHbLIX KOMNNEKCOB, PacCMaTPUBAlOTCA
OCafiKU TEPMANbHLIX MUCTOMHUKOB, FPA3EBLIX BYNKAHOB W 3aNWBOB BHYTPEHHWX MOpen.
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cnabonpoTouHbIX OCONOHAKWMXCA bGacceitHax, pacnonaraslmxcA B8 npeaenax
TuxookeaHckoro u Anbnuincko-MMmanainckoro synkaHuyeckux nofAcos. Pyno-
oTnoxexnne Bopa nNpoTeKano B NO3AHEOPOrEHHbIX MEXrOpHbIX BRAAWHaxX M
AenpeccuAX, 4acTo No OKpauHam parMeHTOB APEBHUX KOHTUHEHTaNbHbLIX KOp
B pe3ynbTaTe Pasrpy3ku no rny6GuHHbLIM pasnomam GOPOHOCHBIX FMAPOTEPM.

Pazsutue ranoreHHoro GOpPHOPYAHOro npouecca npoucXoauno Ha doHe
obuwei 3soNOUMM MOPCKOr0 ranoreHesa v BoO MHOIOM onpeaenAnocs 06seMHbI-
MW COOTHOLIEHMAMMW ranoreHHbIX NOpPoA B conepoAHbix HacceiiHax, BbIABNEH-
HbiMM HepasHo M.A. Xapkosbim, T.M. Xapkosoi u I'.A. Mepanakossim [1978].
OcHOBHaA NWHWA B Pa3BMTMKM MOPCKOro ranoreHesa Gbina cBA3aHa c cyneat-
HOW CeAMMEeHTauueid, KoTopaA C Hambonblued OTH4ETNMBOCTLID UNNIOCTPUPYeT
Heo6paTMMOCTb W3MEHEHWA BELIeCTBeHHOro COCTaBa CONEHOCHbIX OTNOMEHWN.
CynbthaTHan ceMMEHTaUWA 3aBUCENa KaK OT CTeneHu W30NWPOBAHHOCTW cone-
poAHbIX GacceitHoB, perynupoBaslied 06paTHbIM OTTOK TAMXENLIX BLICOKO-
KOHLEHTPUPOBAHHbIX PAacCCONOB, TaK U OT U3MEHEHNA COAEPMaHNA YrneKucnoro
rasa g naneoarmocdepe, CONpoBOXAaBLLEr OCA M3 MeHeHWeM COAePKaHUA KanbuuA
B Mopckoit some [Xapkos v ap., 1978]. Mpekpawexue oBpaTHoro oTTOKa
pacconos Np¥ OAHOBPEMEHHOM YMEHbLUEHUW COAEPMaHWA KanbUMA B MOPCKON
sBoae cnocobcTeoBano OPMUPOBaHWIO CynbaTHO-MarHWeBbIX U APYrux acco-
UMM PYIOLMX C HUMK COMei CNOXHOro CocTaBa.

SeonoumMA ranoreHHoro GOpPHOPYAHOro Npouecca TaK)ke BO MHOFOM onpe-
AenAnack cynbatHoW ceAMMmeHTaumer. Tak,n3-3a WWPOKOTro pacceAHWA Gopae
aHrmapuTax M3beiTouHbIN 06BeM CynbthaTHO-KanbuMeBbIX NOPOA OTHOCUTENBHO
obkema KameHHOW CONW NPEnATCTBOBan OCaXAeHW0 6GOPaToB M3 MaTO4HBIX
pacconoe. Ho n3bbiTouHein (N0 OTHOWEHWIO K 06BEMY aHrMAPUTOB W FMNCOB)
obbem KameHHOW conu, obBycnoBneHHblidn NpexpaweHwem obpaTHoro oTToka
pacconos, He TONbLKO NPWBEN K 3HaYMTENLHOMY Pa3BUTUIO CynbtaTHO-MarHue-
BbIX conei, HO u cnocobcTBoBan HakonneHuo Bopa B MaTOYHbIX pacconax v ero
BbIENEHWI0 B OC3A0K NpPeMMYyLecTBEeHHO B COCTaBe MarHueebiX 6opartos.
YMeHbLLEHUE COAEPKAHWA YIrNeKUcnoro rasa 8 naneoarmoctepe, CONnpoBoXKAaB-
weecA BO3pacTaHumem 3HaueHuA pH cpeabl ocagkoHakonneHwnA, GnaronpuAT-
crBoBano npeobpasosaHnio cnabokucneix pacteopos (pacconos), 06bIMHBIX
ANA KOHEeYHbIX CTaAWiA CONEHaKONNeHWA, B HeWTpanbHble Mnu cnabowenoyHsie,
KoTopble HeoBxoanMMbl AnA caaku GopaToB.

M3 ckaszaHHOro MOXHO CAenaTb BbLIBOA, YTO oca)kaeHwe BopaTos, Kak u
copmupoBaHue cynbhaTHO-MarHMeBbIX U APYrUX acCoOUMMPYIOWMX C HUMK Conen
CNOXHOro coctaea, No-BMAMMOMY, Gbino CNeacTBMEM OAHWUX M TEX e ABNEHWNA.
W TecHulii napareHeauc paccMaTpuBaeMblX MWHEpPanoB W NOpoA, HabnioaaeMmbiii
B MEPMCKUX OTNOMEHWAX, MOr ObiTh BbI3BAaH B KOHEYHOM WTOre OAHWMWA W
TEMW Xe NpUYMHaAMK: W3MeHeHWeM naneoreorpaduyeckoir o6CcTaHOBKM cone-
HaKONMNEHUA B COYETaHWM C W3MEHEHMEM ra3oBOro COCTaea naneoatmocdeps!.

Onnako Aanexko He noBCeMEcTHoe NpucyTcTewe GopaToB B CynbaTHO-Mar-
HWEBbIX CONAX ACHO NOKa3bIBaeT, YTO MHTEHCUBHOCTb FANOrEHHOrO MUHEPano- 1
pyaocobpasosaHuA Gopa 3aBucena He TONBKO OT CYnbaTHON CeaMMeHTaUMKu, HO
M oT apyrux npuuH. OaHOM M3 HUX MOr BbiTb OKPaMHHO-KOHTUHEHTANbHbIA
BYNKaHW3M W CONPRXXEHHAA C HUM FMAPOTEPManbHaA AeATEeNbLHOCTb, BbICTYNaB-
WwK1e B KavecTBe NocTaBwMka KpemHesdema W Gopa. KpemHesem, nocTynasiumii
B conepoaMbie GacceiiHbl C NENNOBLIM MaTepuanom, NPW PasnoXKeHWW nocneg-
HEro nepexoaMn B pacTeop M B pe3yneTaTte B3aumoaeicTeuA ¢ Gopom, copep-
MaBLUMMCA pacconax, Aasan GOpPOKWCNOPOAHbIE FETePONONMAHNOHBLI, Tpe-
Gyemble AnA ocaxaenwA BGopoounukatoe. Bop, nocTynaewwuii B conepoaHsie
GacceitHsl C rMAPOTEPManbHLIMK PacTBOPaMM, KOHUEHTPMPOBANCA BMECTe C
GopoM, CoAepXalWMMCA B pacconax, B PesynsTate Yero ero COAePMaHWA pesko
BO3pacTanu BNNOTL A0 BenuWHbl, Tpebyemol AnA ocaxaeHuA Gopatoe. MMo-
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CTynnexdue B Te MNW WHbIE Y4YaCTKK COnepoaHbIxX GacceitHoB Nennosoro Marepua-
na NPOMCXOAMNO NOYTW Ha BCeM NPOTAXeHUW (haHepo30RA, TOrAa Kak 3HawTens-
HOE KONWYeCTBO MMAPOTEPManbHbIX PaCTBOPOS MMENOCh NULLbL B NEPMU. ITUM 1
o6bLACHABTCA 4YacTaA BCTPEYaeMOCTb B ranoreHHbIX 0TNOXeHWAX BopocunuKaTos
W PeAKan — BbICOKWX KOHUEHTpaumii Goparos.

Pazesutve BynKaHoreHHo-ocafo4yHoro GOPHOPYAHOro Npouecca Take npo-
Tekano Ha coHe obuwen 3sonNOUUM apUAHOro NUTOreHesa, HO B OTNUYE OT
ranoredHoro GopoHaKonneHWA onpeaenAnocs rnasHeiM o6pasom rnobansHsIMKU
npoueccamy npeBpalleHnA OKeaHU4eCKOW KOPbl B KOHTUHEHTaNbHYI0, KOTOpble
CONPOBOXAANUCL aKTUBHOW BYNKAHWYECKOW W CONPRXXEHHOW C Heit ruaporep-
ManbHOW [EeATeNnbHOCTBI. AHanu3 ycnoBuid (GOpMUpoBaHUA BOPHBIX MeECTO-
POXKAEHWA B 3aBUCMMOCTH OT CTaAUW Pa3BMTUA 3eMHOW KOPbkl, BPEMEHU WU CNO-
coba hopMUpOBaHWA KOHTWHEHTANLHOrO ee TUNa, NpoBeAeHHOro Ha OCHOBaHWK
aHanu3a TeKTOHMYecKoi KapTel CesepHoit EBpasuu, cocTaeneHHoi noj peaak-
uveir A.B. Meitse u A.J1. Anwuna [1980], nokasan, yto oBpasoBaHne Bynka-
HOMeHHO-0Cafl0YHbIX MECTOPOXAeHWIA Bopa, Tak e KakK M NOCTMarmMaTU4ecKuXx
(ckapHOBBIX) , NPOUCXOAMNO B HAYane KOHTUHEHTAanbHOW CTaAuM Pa3sBUTUA
3eMHO Kopbl. MecTopoXaeHWA NpUYpoYeHbl K OKPaWHHO-KOHTUHEHTaNbHbLIM
OPOreHHbIM BYNKaHWYECKUM MOACAM, MapKUpylowmum rpaHuuy obnacreit c
BHOBb 00pa3oBaHHOW KOHTUHEHTaNbHOW KOpoi. BynKaHOreHHO-0CafioYHbIe
MECTOPOXXAEHWA HaxXOAATCA B 0BNacTAX ¢ KOHTMHEHTanbHOW KOPOW, cthopmu-
pPOBaHHOW B KOHUE MWOLEHa NpeMMYLUIECTBEHHO annoXTOHHbIM cnocoBom,
NPOABNAWMMCA B HaABWUraHMM Ha OKeaHWYecKYyw Kopy Onokoe ApeBHUX
rpaH1THO-MeTamo pchuyecku x macc. Mpu Takom cnocobe okoH4aTenbHoe  3ame-
WeHWe oKeaHW4yecKUx OGaccelHOB OObIYHO NPUBOANT K CTONKHOBEHWUIO KOHTW-
HEHTOB W BO3HWKHOBEHWIO apeanoB BYNKAaHO-NNYTOHUYECKUX KOMMNNEKCoB
[TexkToHuka..., 1980]. BynkaHoreHHO-0CafioNHble MECTOPOXAEHUA NoOKanu-
3YIOTCA B PervoHax, rie pacnpocTpaHeHbl (hparMeHTbl APeBHUX KOHTUHEHTaNb-
HbIX KOp, CBA3aHbl C BYNKaHO-NNYTOHWUYECKUMA KOMNNEKCAMU W NPUYPOYEHbI
K aCCOUMMPYIOLLMM C HUMW KOHTMHEHTaNbHbLIM MONaccam, KOTOPbIe BbINONHAIOT
BHYTpeHHWe BnaguHbl. B oTnuuue OT HUX NOCTMArMaTMyecKue MecTOpPOKAEHUA
W3BecTHbl B 06nacTAX € pa3guTUEM TUNUYHOW KOHTUHEHTaNbHOW Kopbl, chopmu-
POBaHHOM K Havany fesoHa, K cepeavHe kapboHa, K cepeauHe Tpuaca, B no3p-
HEM Meny U B KOHUE MWOLLEHa KaK aBTOXTOHHbIM, TaK U annoXToHHeIM cnocoba-
MU, B KauecTee 0CHOBHOIO MCTONHMKE Bopa npu 06pa3oBaHUuKM MECTOPOXKAEHUA
TOro W ApYroro TMNa BbICTYNanu KOPOBble NOCTMarmMaTM¥eckue ruapoTep-
ManbHble PacTBOPbI.

W3 n3n0XeHHOro CTaHOBMTCA OYEBWAHLIM, YTO 3BONIOUNIO BYNKaHOreHHO-
ocapoyoro 60pHOPYAHOro NPOUEcca CrneayeT CBA3bIBaTe HE TONbKO C BO3MOX-
HBIM W3MEHEHWEM BO BPEMEHW COCTaBa rMApoTepManbHbIX PacTBOPOB, HO U C
BO3HUKHOBEHMEM Ha 3eMHOW NOBEPXHOCTU B TO MNW WHOE BpemA BnaronpuAT-
HbIX yCnoBumit AnA ocaxaeHuA Gopatos. K Takum yCnoBMAM HapAAY C apuaHbIM
KAMMaTOM, NO-BMAMMOMY, CneayeT OTHeCTU (hparmMeHTbl APEBHUX KOHTUHEH-
TanbHbIX KOP, KOTOPbIM B penbete 06biYHO COOTBETCTBYIOT OTYETNUBO Bbipa-
MEeHHble AenpeccMk WNnW OTAenbHble NoKanbHble rpabeHbl, 3aNONHeHHbIE KOH-
TWHeHTanbHbIMKW Monaccamu. Bcneacteue 3toro o6pasoBaHve BYNKaHOrEHHO-
OCaf0YHbIX MECTOPOXAeHWA Gopa 6biN0 BO3MOXHBIM NULWL NPU COBNAaaeHUW
nnouianein, 3aHMMaeMbIX apUAHBIMKA 30HAMU W OKPaM HHO-KOHTUHEHTaNbHbIMK
oporeHamu, ocobeHHO B Cnyuae, ecnu nocneaHWe BKnNKYanu (parMeHTbl Apes-
HUX KOHTUHEHTanbHbIX Kop. B 06NacTAX ¢ KOHTMHEHTanbHOW KOpoW, cthopmu-
poBaHHOW K cepeauHe KapGoHa W B NO3AHEM Meny, K TaKUM NNOWAAAM, Ha
KOTOPbIX apuAHbIiA KNWMaT COBMELLANCA C OKPauHHO-KOHTUHEHTaNbHbLIM BYN-
KaHW3MOM, OTHOCWNWCb COOTBETCTBEHHO 3HawiTensHan 4acTe [xyHrapo-Ban-
xawckoro u 3abaikansckuii cermeHT Monrono-OxoTckoro pervoHos, a B
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06nacTAX C KOHTUHEHTanbHOW KOPOM, chOPMUPOBAHHOW B KOHUE MUoUeHa, —
MHorve paioHsl Anbnuincko-N'Mmanaickoro noAca. Ecnu 3ato geiicTteuTtensHo
TaK, To B obnactAX ¢ KOHTUHEHTanbHOW KopoW, chopMUpOBaHHOW B naneosoe
¥ Me3030e, MOXHO 0XWAATb OTKPLITUA BYNKAHOreHHO-0CAA04HbIX MECTOPOKAe-
HWiA Bopa, XOTA, NO-BUAMMOMY, W B MEHbLUMX MacliTabax, HO BO MHOTOM CX0A-
HbIX C TeMW, KOTOPble YXe W3BECTHbI B 0BNacTAX ¢ KOHTUHEHTanbHOW KOPOWA,
CHOPMMPOBAHHON B KOHUE MWOLEHa, TaK)e [aneKko euwe He WCYepnasLuei
CBOWMX pecypcoB.
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A.B. Ban, P.I. Maryxun
LEONMUTOHOCHOCTb MANEO30ACKUX OTNOXEHWA CUBUPHU

MpupoaHble WEONUTBI — OAMH W3 BaXKHEWWMX HOBbLIX BWAOB HeMeTannu-
YeCKOr0 MWHEPanbHOro ChbipbA, BCE BO3PACTalOWMWiA UHTEpeC K KoTopomy obyc-
NOBNEH WWPOKUMKU NepcneKkTUBaMK UCNONb30OBAHWA ero B HAPOAHOM XO3RANCTBE.
Ocobyr ueHHOCTe OHM NpUoOGpeTaldT B CBA3U C YyCUNEHMEM MepOnpyATWA® Mo
OXxpaHe OKpyXawowein cpeabl. Benuka Takxe ux ponbk Kak MHAMKaTopoe caum-
anbHbIX 06CTaHOBOK OCafikoHaKonneHuA. 3TMM 0OBACHARETCA WCKNKYATENbHOE
BHUMaHWe, YAENAEMOe M3y4YeHuio 3TuX obpasosaHuit B nocnesHue rofbl Kak B
HalueW CTpaHe, Tak u 3a pybexom.

LleonuTe!l WMPOKO pacnpocTpaHeHsl B OCaA04HLIX W BYNKaHOreHHO-0CafA0Y-
HbIX TONWAX Pa3NnYHbIX CTPYKTYpHO-thaumanbHbiX 30H. OcobeHHO 4acTo OHW
BCTPEYaOTCA CPeAr ayTUIeHHbIX MWHEPanoB 38anopuToBbIX hopMaunid.

B Cubupu ueonnTbl M3BECTHbI B AEBOHCKWUX, KAMEHHOYTONbHbLIX U B MEeHbLUeA
CTeneHn B NEPMCKMX OTNoXeHunAX. HanbBonbluiee pacnpocTpaHeHWe UEeonuToB
YCTaHOBNEHO Ha 3anagHoW oKpavHe BunioWcKoW cuHeKnWu3bl, 34eck OHW Npu-
YPOUeHbl K KPacHOUBETHbIM CONEHOCHBIM U MAMNCOHOCHBIM OTNOMEHUAM, OTHO-
cAWMMCA K HavbBonee BaXXHOMY B NPOMBILINEHHOM OTHOLEHWM BYNKAHOTMeHHO-
OCafioNHOMY TUNY NOPOA, KOTOPble NPeACTaBneHbl aHanbuyMW3MpPOBaHHbIMM,
reiAnaHaM TM3M POBaHHLIMW U KNMHONTUNONNTA 31 POBaHHLIMK Tydamu.

AHanbUMMU3MpoBaHHbIe Tydbl BCTPEYalOTCA B HUXHEW CONEHOCHOW Yactu
pa3pe3a, COOTBETCTBYIOWENW KbIrbINTYYCKOW CBUTE, U B HAafICONEBOW FMNCOHOC-
HO HaMABIPCKOW CBUTe BepxHero fAesoHa. OHu cnaraldT NPOCNOM MOLLHOCTLIO
OT HECKONbKWX CaHTUMETPOB A0 HECKONbKMX MeTpos M coaepxat ot 50 po
80% awnanbumma. B KavecTBe BTOPOCTENEHHOW MPUMECH aHaNbUMM OTMEMaeTcA
BO MHOrUMX Tydax atoro crpaturpaduyeckoro uHTepeana. Tydsl, 3amelleHHbIe
aHanbUMMOM, BLIABNEHbI TakK)Xe B anTaHOTTOXCKoW ceuTe BepxHe-CuHckoro
NOAHATUA U B BUNIOYAHCKOW cBUTe blrblaTTaHcKoi BnagvHbl, rAe OHW cCnarawoT
manomouiHeie (okono 0,1-0,2 M) npocnoikwu.

eAnaHAMT3NPOBaHHbIE U KAMHONTUNONMTU3MPOBaHHbIE Tydbl pacnpocTpa-
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HeHbI NPEVMYLLECTBEHHO B HUXHEKAMEHHOYIOMbHbIX OTNOXEHUAX CepPOUBETHOW
cnaborunco- ¥ aHrMMAPUTOHOCHOW KYPYHIYpPAXCKOW ceuTel B KemneHaRcKoW
BnagvHe U B MEeHbLUEW CTENeHW B NOPoAax IMAKCUMHCKOW U OHKYHaXCKOW CBUT
g birslaTTaMckoil BnagmHe.

B HawBonee monHbiX paspesax KYPYHrypAXCKOW CBWTbI HACYMTLIBAETCA A0
18 npocnoee TydoB v TydduToB CymmapHoi MowHocTelo okono 120 m. B
Xp. XOHrypyy UeonuTu3upoBaHHble Tydbl 06pasyloT ecTecTBeHHble BbIXOAbI,
APUroAHble ANA NPoMbiWneHHoro oceoeHnA. OTaensHble nnacTel TydoB 34ech
gocturaot 50 M mowHocTM. HeManbiid MHTEPEC NPeACTaBNAOT LEONUTU3NPOBaH-
Hble Tydbl OHKY4aXCKOW CBMTbI, o6GHaxkalowmeca no pexkam Bunwi u BunwouaH,
rae oHu 06pa3yloT Heckonbko nnactos MowwHocTeo ot 0,2 ao 3,5 m. Npu Gonee
AeTanbHOM WMCCNeaoBaHMM BO3MOXHO oBHapyxevue Bonee MOWHLIX NNacTos.
3pech BO3MOMHO HaxoXAeHWe NPOCNOeB NanbIrOpPCKMTOBLIX rnuH. B Tydax
NPUCYTCTBME NanbIrOPCKUTa YCTaHOBNEHO PEHTIeHOCTPYKTYDPHLIM aHanu3om.
OH BCTpeYaeTCA KakK NPOAYKT W3MEHEeHWA BYNKAaHMYECKOro CTeKNna B WWenou-
HbIX TPaxuTOBbIX Tydax, NONb3YWWMXCA WHUPOKUM PacnpocTpaHeHnem
cpeAHenaneo30MCKUX OTNOMeHnAX blrbiatTaHckoi BnaawHel. MNapareHes nanei-
FOPCKWTA C LEONMTAMU, B YACTHOCTU C KNWHONTUNONUTOM, — LUMPOKO Pa3BuTan
accouMaumA ayTUreHHbIX MMHEPanoB B OKeaHnyeckux ocapkax. CoemecTtHoe
HaxoxaeHve NanbirOpCKUTa U KNUHONTUNONMTAE BeCbMa XapaxKTepHo ANA Meno-
BbIX ocankoe Tuxoro okeaHa, oBoraweHHbIX BynkaHmyeckum nennom [Coutu-
re, 1977]. B oHKyuaxckoW CBMTe HasBaHHbliA napareHe3 ofycnosneH uameHe-
HMEM MennoBOro Marepuana LWenoyHoro TPaxuToBoro coctasa 8 BacceitHe ¢
TMAPOXMMUYECKUM PEXMMOM apMAHOW KNMMATMYeCKOW 30HbI, 0 YEM CBUETENb-
CTBYHOT NPOCNOM MMNCa, aHIMAPUTA U AONOMMKTA.

LleonuTel ycTaHOBNEHbl HaMM B AEBOHCKMX OTnoweHWAX PoibMHcKon Bnaawm-
Hbl. 306eCb OHW NPEACTaBAEHbl NOMOHTMTOM UKW MopAeHUTOM (?) , cnyawmmm
NOPOBbLIM U NOPOBO-6a3anbHbiM LEMEHTOM B aPKO30BbIX NECYaHNKAX KapbiMOB-
CKOW CBUTBI HUXHero AesoHa. MHorpa NOMOHTAT COBMECTHO C KanbUWTOM
o6pasyer HeBonbwwue »unbl MowHocTelo Ao 10 cm. CopeprkaHue NOMOHTMTA B
nopofie 15—18%. B nepexpbiBalowmx oTnoxeHnAx nasnosckon (Dy) m Kyryc-
ckon (D3) ceuT NOMOHTUT BCTpeyaeTcA B 6GpeKYMpoBaHHLIX W3BECTHAKAX W
M3BECTHAKOBbLIX rpaBenuTax (KansuwpyauTax), WHOrAa B MeprenAx W W3BecT-
KOBbIX aprunnuTax, rae obpasyer BKpanneHwa, Mefikue rHe3fa U MUKPOKOH-
Kpeuuu pasmepom o 5 mm. Coaeprkaime NOMOHTMTA B nopojge HeBonblioe —
10—12%. Ha 3™Mx e YpPOBHAX BCTPEYAlOTCA PeAKWe HenpasvnbHble 3epHa W
naomopdHble KpUCTannMKWM aHansyuma, Takwe obpasylowme Menkue BKpan-
NEHWA U WHOTAa BLINONHAKLWWE NPOXMNKA B accouMaumm ¢ Kansumtom: Kpome
TOro, NaBNOBCKAA CBMTAa XapaKTepU3yeTCA LWUMPOKMM PacnpocTpaHeHWeM nanbi-
ropckuTa, pocturaowmm 30% oT cocTaea nopoasb!.

B HaaconeBbiX OTNOXEHWAX CpeAHero AesoHa ropel Ty3-Tara (Tysa) ueonu-
Tbl BCTPEYAOTCA B He3HawTenbHbIX KonuuyecTBax. OHM npeAcTaBneHb! aHanbuw-
MOM W NOMOHTUTOM. AHaNbUMM BCTPEYAETCA NPEUMYLLECTBEHHO Ha 3idenscKom
YPOBHE, B TONLWAX, CNOXEHHbIX KOMKOBaTbIMA AONOMMTAMMK, W3BECTKOBMWCTLI-
MW aprunauTamu wnu Tydamm, B KoTopbiX OH obBpasyer arperatbl MenKux
{0,03—0,06 Mm) 3epeH, CPOCIUMXCA B rpo3aeBuaHbie 0bocobneHnA. NloMoHTUT
obHapymeH TonbKO B apKo30BbiIX  TydhonecyaHWKax »MBETCKOro BO3pacTa.
CoBmecTHO € KanbWMTOM OH cnaraeT nopoBbi uemeHT. CogepXkaHue ero He-
Gonbwoe — okono 10% o6vema nopoabl.

B nepMcknx OTNOXEHUMAX LEONUTLI YCTAHOBNEHLI B YTNEHOCHBIX OTNOMEHNAX
ceeepo-3anaga Cubupckoin nnatdopmel m B GacceiiHe p. Aurapsl. Harponur,
NOMOHTUT W aHanbUMM BbINONHAKT NOPbl B NWTOKNACTUYECKUX, Yaule BCero
WNAaKoBbIX, W BUTPO-NMTOKNAcTMYecKMX Tydax w TyddmTax, obpasyowmx
nnactsl mMowHocTeld Ao 3 M. CopepxaHue ux konebneTcA OT HECKONbKUX A0
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20%. WHorpa ueonwuThl BCTPEYalOTCA B LEMEHTE MecYaHMKOoB B BWAE BKpan-
neHHMKoB B KapBoHaTHBIX NOpPOAax, B KOTOPLIX OHW WIPaloT BTOPOCTENEHHYIO

Nb.
poueonmbl Nonb3ylTCA LWWPOKWM pacnpoCTpaHeHHWEM B KaMEHHOYronbHbIX
oTnoxeHnAax MuHycuHckoro u TyeuHckoro nporubos [Bpoekos v ap., 1967].
34eck OHW PacnpoOCTPaHeHbl Kak BTOPUYHBIE MMHEPaNnb!, Pa3BUTbIE MO NENNoBLIM
Tydham. AHanbUMMU3MPOBaHHbIE M TeMNaHaMTU3UPOBaHHbIe Tydel cnaralwT npo-
CNOW MOLLHOCTBIO OT AECATKOB CaHTUMETpo. A0 6 m.

AHansunmMuanposaHHeie Tydel Ha 60—70% cnoxeHbl aHansuMMoMm, npea-
CTaBNEHHbIM HENpPaBvbHbIMK U CYBOKTa3APMYECKM MM CKONNEHWAMU CPeaHe-
KPYNHONCaMMWTOBOI pasmepHoCcTH, cnabo pa3oblieHHbIMM KPUNTOKpUCTannm-
YeCKOW MAaccoi CNoXXHOro COCTaBa, B KOTOPLIA BXOAAT anbbuT, KBapu, rmapo-
CNIAA C HE3HAYMTENBHOW NPUMECHID KanblMTa U A0NOMUTA. 3aMeleHHbIe aHanb-
UMMOM MEeNnnoBbIE YaCTMYKK 4acTO OKOHTYPeHbl TOHKOW MAPOCAIAWCTON
0TOpo4YKoi. MOCTOAHHO NPUCYTCTBYIOT NUPOKNACTU4ECKUE OCKONKK MNONeBbIX
WNAaToOB, pe)xe KBapua, a Takxe MyCcKoBUT u Buotut (ao 7—10%) . Cpean aHans-
UMMHU3UPOBaHHbIX TydOB BbLIAENAOTCA anbbUTU3MpPOBaHHBIE W TNayKOHATU3W-
POBaHHbIE pa3HOBUAHOCTW. lMepBbie XapaKTepU3yHOTCA NPUCYTCTBMEM B OCHOB-
HOW Macce MenbuYailuMX arperatoe anbbuTa ¢ Nnpumechio KBapua v WHoraa aay-
nApa. CogepxaHue aHanbyyWma B 3TUX PasHOCTAX NOPOA CHUXaeTcA ao 25—30%.
Bo BTOpbLIX Pa3HOBMAHOCTAX CKOMMNEHWA 3epeH aHanbuMma UeMeHTUPYIOTCA
rnaykoHutonofo6Hoit maccor  (ao 10%) c npmeckio HeBoNbLLOTO KONWYeCTBa
anebuTta, apynApa, rMapocniogbl, u3peaka nomoHTMTa. Mectamm rnayKoHuT
o6pa3syeT NUH3bI MOWHOCTEIO A0 6—7 MM. AHanbuMMU3VPOBaHHbIE TY(bI WK PO-
KO pacnpocTpaHeHbl B paspe3ax HWkHero kaboHa MuHycuHCKoM BnaguHel. B
paitoHe TyBbl oHM Gbinu onWcaHbl paHee Ha Xp. Ak-Tar w no p. Wveenur. 3aecs
HapAAY C aHanbUMMOM B CBA3YIOWEW Macce OTMeYeHbl TakXe NOMOHTUT W
anmeTunebuT (?) .

Mnactel ¥ NpocnoW reMnaHaMTU3MPOBaHHLIX Tydos mMouwHocTeio ot 0,2 o
2 mycTaHoBNeHbl B pa3pe3ax CaMOXBanbCKOW W KPUBUHCKOW CBWUT HUXHErO
kapboHa no nesomy Gepery p. Yynbim, Huxe c. MNapHoeo. OHM npeacTaenAwT
cofoit aneBpONUTOBMAHLIE MACCMBHbLIE NOPOALI C XOPOLWO COXPaHWBLLEACA
nennoeoit cTpykTypoi. OCHOBHAaA macca NopoAbl COCTOMT M3 KpUNTOKpUCTan-
NWYECKOro PO30BaTOro rednaHAMTa ¢ 3aMeTHOW NpUMecbio anbbuTa m MHOraa
cenagonuTa. leitnanaut o6pasyeT KpPyCTU(MKAUMOHHYIO OTOPOYKY U3  KpwC-
TanNMKOB, OPUEHTUPOBAHHLIX BO BHYTPb NENNOBbLIX (hparMeHTOB, LeHTpanbHan
4aCcTb KOTOPbIX 4acTo 3anonHeHa anbButomMm unu cenapoHutom. Hepeako cena-
AOHWT B BUAE NneHKu o6BonakueaeT NvpoKnNacTMYecKne 4acTuubl.

Takum o6pazom, pawe Ha COBPeMEHHOM YPOBHE W3yYeHHOCTH UEeonvuToB
MOXHO FOBOPUTh O BECbMa LUMPOKOM WX PacnpoCTPaHeHWn B Naneos’onCcKnX
oTnoxeHnAx Cubupu. [lanbHedwee crneuwansHoe W3yueHwe AaHHOK npo6nembl
NO3BONWUT BLIABUTE BPEMEHHBIE W NPOCTPAHCTBEHHbIE 3aKOHOMEPHOCTM WX
NoKanu3auum, 4To ONpPeAenuT He TONbKO NPOrHO3HYID OUEHKY TeppuTopvu,
HO W HanpaeneHWe NOMCKOBLIX paborT.

TTUTEPATYPA

bpoexos [I.H. Mozunee A.E., Bywp- Couture R.A. Composition and origin of
ckan I.C. ®opmaunn TyBUHCKOro npo- polygorckite-rich and montmorillonite-
mBa. — B kn.: JlutonorwA cpeawe- rich zeulite containing sediments from
Naneo3oicKoro BYNKaHOreHHO-OCAA0Y- the Pacific ocean. — Chem. Geol.,
HOFO KOMNNeKca BnaguH BocTtoxa Can- 1977, vol. 19, N 2, p. 113130,
Ho-AnTaiicKoi crknaguatoi ob6nactu. M.:
Hayxa, 1967.
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M.H. Kapnosa, B.H. Cunantses, B.®. Kpyrukoe

OCOBEHHOCTHM ®OC®ATOHAKOMNEHWA B ME3030E
M KARHO30E HA PYCCKOW NNAT®OPME
W TYPAHCKOW NIWTE

B npepenax Pycckoi nnatdopmel M TypaHckon nauTel docthaToHaKkonnexme
NPOMCXOAMNO B WUMPOKOM CTPaTUrpatMyecKoM AuanasoHe — OT KUMepuaXKa Ao
naneoreHa BKMIOYMTENLHO W XapaKTEpPW30Banochk PasnvyHbIM TMNOM M MacLuTa-
6om pynoobpazosanuA. Hambonee MHTEHCMBHO OHO NpoTekano Ha Pycckon nnat-
topme B BomxcKoe, beppuac—BanaH>XMHCKOE, CEHOMAHCKOE W CaHTOH—Kamnas-
cKoe BpeMA, Ha TypaHCcKoW nnuTe — B8 anbb—CceHoMaHCKOe U 30UeHOBOE.

3ane»m ochopuToBbIX PyA CBA3aHbI C rNay KOHUTOBO-TEPPUIEHHOW W Tep-
pureHHo-kapbonatHoi dopmaunAmn. PocopuTOHOCHAA rNayKOHUTOBO-TEPPH-
reHHan opmauvA pacnpocTpaHeHa Ha Pycckoi nnatdopme u TypaHCKOW nnwu-
tax. OHa oxBaTbiBaeT MOLIHbIA KOMMNEKC BEPXHEIOPCKUX, MENoBbIX W naneo-
reHOBbLIX OTNOXeHWW. POpPMalUMA cnaraeTcA rMWHaAMK, NECKaMW, NecYaHnKamu
W aneBponuTamMin C NOAYMHEHHLIMWA NPOCNOAMW MEPrenei U roprYMX CnaHues.
®ochopvToBble cepun B AaHHOW (opmaunm ob6pasoBaHbl NPEMMYyLLECTBEHHO
KBapu-rNayKoOHUTOBLIMM NECKamMk M NecYaHuKamu, COAepPXaliumMu 0T OAHOTO A0
nATU-WwecTu npocnoes docthoputos MowHocTeo ot 0,05 ao 1,2 m, peako Gonee.
B ctopoHy OoTKpBITOW 4acTh MOPA nopoAbl GocthopuTOBLIX CEPU NOCTENEHHO
3amewanTcAa men-meprenbHeiMu  (AKTIOBMHCKMIA BacceiH) WU TAMHUCTBIMK
ocaankamv (Bomckuii Gacceitd) , a no HanpasneHvio K GeperoBon nNMHWW — pas-
HO3EPHACTBIMKM KBapuesbiMM neckamMu W necyaHmkamu. HaubBonee KpynHbie
KoHueHTpaumn toctopyuToB cocpeaoToveHsl Ha Pycckoi nnatdopme B menko-
3EPHUCTLIX KBapL-rNayKkoHMTOBbIX cnabo M3BecTKOBWCTLIX neckax, cthopmupo-
BaBIUMXCA B MenkKoBoAHo-Mopckoin aumnansHon 3oHe (Batcko-Kamckoe,
Eropesesckoe, Ynnucaiickoe v apyrve mectopoxxkaeHvna). Ha TypaHckon nnute
OCHOBHble cKonneHnAa ¢ochopUTOB NPUYPOYEHbl K MENKO-CPeAHE3ePHUCTBIM
rNayKoHUT-NONEBOWNaT-KBapUeBbiM W3BECTKOBLIM Mec4aHMkam npubpexHo-
Mopcknx auvin. NMpoayKTHBHBIE FOPU30HTHI XapaKTepU3yTCA NWH30BWAHOW
W nuH3oBuaHo-nnactoBon dopmoin 3aneraHuA. ®ocdatHelie obpazoBaHuA npea-
CTaBNeHbl B HUX XENBaKaMn U 3epHaMM.

Conepxanue cocdata KanblMA B cocTase xeneakos konebnerca ot 20 go
90%; wonuuectBO 3epeH OBNOMOMHBIX M ayTUFEHHbIX MWHEPaNos, rNaBHbIM
o06pazom, kBapuawu rnaykonuta, Bapeupyet ot 5—10 ao 50—60%. Kpome Toro,
B thocthopuTax NOCTOARHHO OTMEYAOTCA KanbUWT, NMPUT, ONan, CUAEpUT, Leonu-
Thl, TMApPOCNIOAa, MOHTMOPUNNOHUT, ruaporetut. Cogepxanve P, 05 B pyaax
cocrasnAet B ocHoBHOM 12—14%, B KoHueHTpaTe — 16—22%.

3epHa dochopuToB COCTOAT M3 CKPbITOKpUCTannuyeckoro tocdara Kane
UWMA, B KOTOPOM MOCTOAHHO OTMEYalTCA BKMIOYEHNA KBapua, nonesbiX WnaTos,
FNayKoH1Ta, KanbuuTa, CryCcTKWM rMAPOreTMTa WU CTAXEeHUA nupuTa. Konuyecteo
BKNIOYEHWIA Yalle Bcero HaxoaMTcA B npeaenax 15—25%, a copepwanune P, 05 —
24-26%.

TeppurenHo-kapboHatHan octhopuToHocHaA dopMauMA pacnpocTpaHeHa
Tonbko Ha TypaHCKOM nnWTe; ee BO3pacT — naneoreHosbi. B coctase dopma-
UMM AOMWHUDYIOT OpPraHoreHHble W3BECTHAKW, MEprenu, rnWHbl, NecYaHWKw,
BTOpOCTENeHHOEe 3HaYeHWe WMET AONOMWUTBEI U runcel. PoctopuToBble cepun
CnarawtcA pa3HoobpasHbiMKM NOPOAAMMU: TMMHUCTBIMA WM3BECTHAKaMW, Mmepre-
NAMW, AONOMUTaMK, ONOKaMMK, MECTAMM NECYaHWKamM 1 rnMHamMun. B HuX 3axnio-
YeHo po 3-4, uHorpa 8—12 npocnoee tocoputos mowHocTeio 0,1—1 M m co-
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Ocnosubie ceoncTea dochara kansuma, ochopuToB MeE3030A M KanHoszoa Pycckoi
nnarhopmbl v TypancKoi nanTobl

"MpuBeneHs! cpeaHUe 3HAYEHWA .
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aepxaHmem P, 05 12—29%. Mo npoctupanuio hocthopuToBbIE CEpUM NEPEXOAAT
B kapboHaTHble, cyneaTtHo-kKapboHaTHLIE MNKM NECYaHO-FAWHUCTLIE TOMNLWMW, a B
BEPTMKaNbHOM pa3pese Mo4YTM NOBCEMLCTHO CMEHAKTCA B Pa3NM4YHO CTEneHu
W3BECTKOBbLIMK ranHamu. B aaHHon dopmaumm B OTNIMYME OT rNayKoHUTOBO-TEp-
PUreHHOM BeAYLWMA TWN PyA — 3€PHUCTLIA, KENBaKOBbIW — pPacnpocTpaHeH
orpaHvyeHHo. Bonbluan yacTs MeCTOPOXAEHWIA M NPOABNEHUA 3epPHUCTLIX thocdo-
puToB nokanusoeaHa .8 LleHTpanbHo-Kbizbinkymckom u PepraHo-TaammKcKom
Gacceitnax. PoctopuTel COCTOAT U3 hoctaTHbIX KOMMNOHEHTOB Pa3mMepoMm oT
0,1 ao 5—7 MM, 3aKNOYEHHLIX B KapboHaTHOM, FAWHWUCTOM, OMan-XanueaoHo-
BOM UEMeHTe, W npeacTaBnAlT cobol tochatnanposaHHble nepenyHo-Kap6o-
HaTHble ocTaTku thopamuHudep, racTponog, Neneynno, KonponuTos, a Takxe
pa3Hoob6pa3Hbii KocTHbI aeTpuT. Coaepxkanne P, Os B Hux coctasnAeT 26—32%.
HedocthatHble BKNOYEHWA NpeAcTaBneHsbl rnasHbiM o6pa3zomMm KansLUMTOM, MHOT-
fNa KBapuem W nonessiMu wnatamn (Pepraro-Tagmikckuin bacceiH) . B komn-
nexKce MuUHepanoB, conyTcTeytowmx docdary KanbuuA, OTCYTCTBYET CUAEPUT U
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NORBNAETCA AONOMWT M NONLIFOPCKUT. KONMYECTBO KanbUWTa 1 NUpWUTa YBENU4M-
BABTCA, a rNayKoHWTa pe3ko cHikaeTcA. CopepiaHne NOCNEAHEro Peako npe-

Bbiwaet 5%.

®ochar KanbUMA B XeNBaKOBbIX W 3EPHACTBIX docchopuTtax obenx _cbopMa-
UM WMEeT B OCHOBHOM CKPbITOKPUCTan/MYeckoe CTPOeHWe, B MeHblUen cTene-
HU MWKPO3EPHUCTOE, PafnanbHO-NY4YUCTOR UK BONOKHUACTOE (kocTHbIE 0Bnom-

ki) . OcHoBHble ero hM3NKo-XUMUY
HWA, napameTpbl 3nemMeHTapHOM AYelKW, BENWYAHLI COOTHOLLE
— npveeaeHHble B Tabnuue, COOTBETCTBYIOT ruapokecun-
BepXAaeTcA pe3ynbTaTamu NK-
OTHETNNBO NPOABNAKTCA
(570, 572, 605 cm™')
konebaHWi aHWOHa PO} u xonebanna v,
-1) . B obnact OH-BaneHTHBIX Kone-
mom npu 3400 cm™'. Npu

F/P,0:, H,O" /P,05,
copepawiemy dropkapboHaranatuTty, 4To NoAT
1 3MNP-cnekTpockonun. B NK- cnekTpax nornoweHuA
nonocel abcopbuun B obnactm Ae?opmauuouuux Vv,
B BaneHTHbIX V3 (1040, 1110 cm™ )

CTPYKTYpHOro CO3% -vona (1420, 1460 cm
6aHuin hukcupyeTcA LUMPOKaR Nonoca C MaKCcUMy

eCKMe KOHCTaHTbl — nokKasartenb npenomne-
HUK CO:/PzOs,
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nccnegosaHun hocdatra metogom IMP BbIABNEHO NPUCYTCTBME nNapamarHAT-
Hbix aediekToB TMna CO3 , 06yCNOBNEHHbIX 3aMELLEHNAMA B CTPYKTYpe anati-
ta aumona PO Ha CO35 . OBnyuenne hocthaToB PEHTrEHOBCKMMM NnyYamu B8
TeueHne 4—7 4 NpU KOMHATHOW TemMnepatype NPUMBENO K NOABNEHWID CnexkTpa
3MNP aromapHoro soaopoaa H°, 4to, ckopee BCero, onpeaenAeTCA HanuyMem
OH-rpynnupoBok B anatuToBoi vacTw obpasyoe. WasectHo, uyto oBnyvenwe
PEHTreHOBCKUMM Ny4amMW BELECTB, UMEIOLWMX B CBOEM COCTaBe MONEKYNbli UK
rpynnel aTOMOB, Cojepalive BOAOPOA, 4YacTO NPUBOAWT K noTepe ero.

BbicokaA nNOABMKHOCTE aTOMOB BOAOPOAA B PeLUETKE NPY BbICOKWX Temne-
paTypax 4acTo NPUBOAWT K pekoMbBuHauuu, B CBA3N € Yem cnekTpbl MNP atomos
B0A0poAa HabNAalTCA PEAKO U Yalle BCEro NP HU3KUX TemnepaTypax.

Habnioaenve cnektpa MNP H" npu KOMHaTHOW TemnepaType yKa3biBaet Ha
TO, YTO KPUCTannM4yecKaA MaTpuua, B KOTOPoi cTabunnaupoBancA atoMapHbii
BOAOPOA, A0MKHA BbiTh AOCTATOMHO MECTKOMK, 4TOObI CBECTH K HYNK NOABMK-
Hocts HY, obpa3ywouwerocAa npu obnyyeHnn. B anaTMTOBOW 4YacTM OCaAO4HbIX
tocthopuToB MOryT NPUCYTCTBOBaTh Kak MMHAMYM TPU TWna NPOTOHOB: Npo-
TOHbI 3AcCOPBMPOBaHHOW WM NPOTOHbI MONEKYNAPHON (CTPYKTYpPHOW) BOAbI W
npotoHsl OH -rpynn [Baxpamees, 3anunH, 1979] . UcxoaAa 3  Bbilien3noxeH-
HOro, B W3yueHHbIX (octhaTax HambBonee BEPOATHOW NPeACTaBNAETCA cTabunu-
3aUMA aTOMOB BOAOPOAA, NPUHAANEXKAWMWX TMAPOKCUALHBIM rpynnam OH™,
KOTOpble BO3MOXHO BXOAAT B cocTas paamkana CO;0H .

W3 paHHbIX Tabnuusl cneayeTt, 4To iTopkapboHaTanatMT uayueHHsIx docdo-
PMTOB HEOAHOPOAEH NO KONWYECTBY CTPYKTypHO ceAsanHoro CO% u apyrux
v3oMopdHbIX npumeceid. B xeneBakoBbix cocthoputax Pycckoin nnatdopmei
OH xapaxkTepuayetcA Hanbonee Bbicokum cogepxanvem CO, W cpasHUTENbHO
Bsicokum H; 0 . B cTpykType thocthaTHOro BewecTsa 3epHucTbix ocdoputos
ansb-ceHOMaHa W naneoreHa TypaHCKOW NAWTLI NOABNAETCA Cynb(aT-MoH, O
YeM CBMAETENLCTBYHT AononHuTenbHeble cBAam P,0s u F ¢ Na,0O u SO; u
Na,0 c SO 3. MakcumansHble 3HaueHWA CynbdaT-woHa, a Takxe Hy O° npucywm
ctocthaTtHbIM  MUHepanam 3oueHoBbIX GocdopuToB TeppureHHo-Kap6oHaTHOW
chopmMauum.

PaccmotpeHHble ocobeHHoCTH pacnpegeneHuA ¢ocaTHbIX 0CaAKOB B Me3o-
30e U KanHo3oe Pycckoi nnatdopmel u TypaHCKO# NnKThI, cneudduka nopoa-
HbIX U MUHEPanbHbIX aCCOUMaLMIA B PyAOHOCHBIX (hOPMaUMAX, KPUCTaNnNoXumMu-
yecKkue cBoWcTBa camoro cocdara KansumAa 1 apyrue akTopbl AalOT OCHOBa-
HWe nonaratb, 4TO reoxXMMuWYeckuMe ycnoBwA cpeabl hochaTtoHaKONNEHUWA B Te-
YyeHve NO3AHEeA Pbl—NaneoreHa M3MeHANUCL B ONpeAeneHHon NocneaoBaTeNsHo-
cti. PopMupoBaHue Me3030MCKUX XKenBakoBbiX docopuToB, CYAA MO WX NPKU-
YPOYEHHOCTU K TEPPUreHHOMY KOMMAeKCy 0CaaKoB, napareHesy tocdara kKane-
UMA C rNayKOHUTOM, KanbyMToM, NMPUTOM, CUAEPUTOM, OTCYTCTEBMIO B anaTuTo-
BOW 4acTn cocthopuToB cynbhaT-MOHa M APYTUM NPU3HaKam, OCYLLECTBNANOCH
B MenKoBOAHOM MOpPcKoM BacceitHe npu ymepeHHbIX Py W cnerka noBbiweH-
HbiX PpH B HeyCcTOWYMBOW OKWCNWTENbHO-BOCCTaHOBUTENbHOM cpeae. Obpasosa-
HUEe 3epHUCTbIX hochopuTOB naneoreHoBoOW TeppureHHo-kKapboHaTHol thopma-
umMm npoucxoamno npu Bonee BbicOKMX 3HauyeHuAx pH Ha doHe kapboHaTHOWM ce-
AWMEHTAUMM NPY Bo3pociuei KoHueHTpauwn Ca®™ , Mg?* u cynbtar-wona & doc-
thoputoHocHOM BacceiHe.,

JIMTEPATYPA

Baxpameea A.M., 3anun K.H. Boaopoaco- TauuR. — B KH.: Nccneposanune thocda-
LepaHue rpynnupoBKKU B anatmrax no TOB KanbUWA GUINYeCKU MU METOAAMM.
ABHHBIM AAEPHOTO MArHUTHOFO pPe3o- HosocnBupck : Hayka, 1979, ¢. 77-81.

HaHCa W WX FEONOMAYECKARA WHTEepnpe-

200



YAK 552.57.551.73: (574)

B.U. Bnacoe

JBONKLUWA NANEO3OACKOrO YrnEOBPA30OBAHWA
M OCALKOHAKONMEHUA HA TEPPUTOPUMA KA3AXCTAHA

Ha tepputopuy KasaxcraHa pacnpocTpaHeHbl YrMeHOCHbIE OTNOXEeHWA CpeaHe-
ro-BEpPXHEro AesOHa, HUXHero kapboHa u BepxHero naneo3oA. HuxHexkapbo-
HOBbI® YTNEHOCHbIE OTNOXEeHWA PasBuTbl npeMmyuectseHHo 8 CesepHom, LlenT-
paneHoM u HxHom KasaxctaHe, sepxHenaneosoickue B BoctouHom (Mprbiw-
3aicaHCKuiA pervoH u 0xHel AnTail) W yacTnuHo B LleHTpansHom KasaxcraHe,
AeBoHckMe Toneko B LleHTpansHom KasaxctaHe. K aTum oTnoeHnAmM npuypoye-
Ho Gonee 200 mecTopoXAaeHUA M MPOABMAEHWA KaMeHHbIX yrnen, W3 KoTopbiX B
HacToAWee BpeMA paspabarteisaotcA KaparaHavHckuin n AknbacTy3ackui yrone-
Hele Bacceittbl, Kyy-YekuHckoe u BopnuMHCKoe MECTOPOXAEHUA.

XapakTtep, macwTabbl ¥ 3BONOUWA Naneo3oncKoro yrneobpasoeaHuA u ocap-
KOHaKONNeHWA OnpeaenAnvcs NaneoTeKTOHMYECKMMU U Naneoreor pacyecKuMu
0co0BEHHOCTAMM Pa3BUTMA Pa3HOBO3PACTHLIX CTPYKTYPHbIX 3neMeHTos Kasax-
crada. K Havany GopmM1MpoBaHWA naneo3oiCKMX yrneHocHbix hopMauuii Ha pac-
CMaTpUMBaeMO TeppUTOPUM CYLUECTBOBAN KPYNHbIM 3nukanefoHckuin Kasax-
craHcKko-Cerepo- TAHbLUAHBCKUIA CPEAWHHBLIA MaccvB, NPeACcTaBNABLUWMA B Cpea-
HEM W NO3AHEM naneo3oe MUKpPonnatopmy, CONPAMXEHHY C TEKTOHWUYECKW
aKTMBHbIMK Y pano-HxHo-TAHbWwaHeCKoN, [xyHrapo-Banxawckoin v Mpreiw-
3aiicaHCKoN TepUMHCKUMW TFEeOCUHKNWHANAMW. TeKTOHWHECKMEe [BWXKeHWA B
TEOCMHKNIMHANAX Bbi3BanM M Ha CPeAMHHBIX MacCMBax TEKTOHO-MarmMaTU4ecKyHo
AKTMBM3aUVI0 B CPeAHe-N03AHEeNane03onCcKoe BpeMA, NPOABMBLLYIOCA Ha o6Binp-
HbIX NAOWAaAAX W C Pa3NUYHOW CTENEHbI MHTEHCMBHOCTU. Hanbonee aHepruyHon
nepepaboTke nNoABEPrnMCh NO3AHEKaNeAOHCKWE CTPYKTYPbl Maccuea, rpaHW4a-
wue ¢ [hxkyHrapo-Banxalwckoi reocuHKnnHansHoi o6nacTeto.

B cpegHem naneo3oe Ha nnowaav cpeauHHOro maccusa yrneobpa3sosaHue W
0CajlKOHaKONNEHUE NPOUCXOAUNO B CNOKOMHBIX YCNOBWAX NonynnargopmMeHHo-
ro pexxkuma, uyTo cnocobecTBOBano HakonneHuto Ha BonblUMX NNOWAAAX MOPCKMX
¥ nNpubpexxHo-MopcKKUX cyBnnaThopmeHHbIX TeppureHHo-KapboHaTHbIX W yrne-
HOCHbIX hopmaumii. B KpaeBbixX 4acTAX CPeAMHHOr0 MacCuBa, WCMbITaBlLUMX B
‘CpeAHeM mnaneo3oe TEKTOHO-MarMaTUYecKyl) axkTusM3aumio v nepepabotky,
B 06cTaHOBKE NPearopHbiX U MEXropHbIX BnagvH (OPMWUPOBANUCLE CUHUHBEP-
CHOHHble KapboHaTHO-BYNKaHOTEHHO-TEPPUTeHHbIE W MONAacCOWAHBLIE YrneHoc-
Hble thopmaumun. B nozpgHem naneosoe B KPyNHbIX BHYTPEHHUX BnaavHax TeHus-
ckoit 1 Yy-CapbiCyWCKOW B KOHTUHEHTaNbHbIX YCNOBMAX HaKannueBancA CUHO-
POreHHbId MONAacCOMAHbIA, NPEMMYLLECTBEHHO KPaCcHOLUBETHbIA, KOMMNEKC no-
poa, 8 KaparanaMHCKOM KpaeBoMm npornbe — CEpOUBETHbIN YrNEHOCHbIW.

B [xyHrapo-Banxawckoin repuvHckoi obnactv yrneo6pazosaHne npomMcxo-
AWMNO NPeMMYLUECTBEHHO B MHBEPCMOHHbLIA (paHHWMi kapbBown) 3Tan, B MpTeiw-
JaicaHckol — OTYETNMBO NPOABMNOCH NO3AHENaneo3oickoe yrneobpasosaHue,
CUHXPOHHOE PaHHe-u NO3AHEOPOreHHOW CTaAMAM ee reoCUHK/IUHANLHOro Pa3su-
TMA. Oco6eHHOCTU TEKTOHWYECKUX PEXXMMOB W naneoreor pamyecknx obcraHo-
BOK B yNnOMAHYTbIX CTPyKTypax Ka3zaxcTaHa Hawnv oTpaeHWe B NMTONoro-
thaumanbHOM COCTaBe, MOLUHOCTM, XapaKTepe W CTErneHW yrneHachiWeHHOCTH
YyrneHocHelx (OpMaunin, B KaTareHeTMYeCKMX W3MEHEHWAX M KadvecTBe yrnewn.

MNaneo3soickuin unkn yrneobpasosaHA B KazaxcraHe HayancA Ha oHe 3aTy-
XaWwen paHHe-CpPeAHeAeBOHCKOW TEKTOHO-MarMaTUYecKOW akTuBu3auuwm. Byn-
KaHoreHHO-0CaAO4YHOW TONLUE NPeANnONOXWUTENBHO 3MensCKOro Apyca, pas’su-
Toih 8 CesepHom MpeaunHrusse, noadMHena cnaboyrneHocHan cybhopmauma c
NpocnoAmu yraucteix nopod u yrnen (yrnenporenenve Kapabuuk). B Cesep-
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Hom [pubanxawbe K BYNKaHOreHHO-OCAAOYMHOW TOAWE »WBETCKOro Apyca
OCTPOBOAYXHOrO TMNAa NPUYPOYEHbl MENKOBOAHO-MOPCKME MECYaHWKKU MO
HOCTLHO A0 40 M C rOpU3OHTOM YrAMCTBIX aprunnMToB U NUH3amu yrnA. B Epe-
MeHTayckom v BaAHaynsCKOM pailoHax (ceBepo-BOCTOYHAA 4aCTb CPEAMHHOrO
maccuBa) B Havane (paHCKO—(aMEHCKOW TpaHCrpeccuM MOPA cthopmupoBsa-
nacs cybnnatdopmenHan cnabBoyrneHocHaRn (OPMaUMA MOLUHOCTBIO OKONO
100 m, 3aKknioNalOWan A0 4YeTbiPeXx MNacToB YrNMCTbIX apruNNMTOB MOLLHOCTBIO
or 4 po 10 m c nuHzamu yrnA. Ha yrnenpoRenedun EpemenTtay o6Hapy»eH
nnact nuntobuonutoe (Twna 6Gapaacuta) mowHocTeio Ao 0,4 M. PameHcko—
TYPHEACKOe BPEMA OTBEYano MaKCHMManbHOMY PasBUTWIO MOPCKOW TpaHcrpec-
CMK U NperMMyLecTBeHHo KapGoHaTHoMy ocagkoHakonnewuio. Cy6nnardopmen-
HaA NpuOpeHO-KOHTUHEHTaNLHaA YyrneHocHan OpMaunA  PaHHeTYypHeMCKOoro
Bo3pacTta MouiHocTeio Ao 450 M u3aBecTHa TonbKo Ha 3anage Kasaxcrtawa, rae
OHa BXOAMT B cocrae KsasunnatdopmeHHoro 4exna Cesepo-YcTioprckoro
cpeaMHHoro maccusa. Ma 25 nnactoe v npocnoes 30NbHOrO YrAA TONbKO NATHL
nmenT mowHocts 0,6—1,5 M,

Ha wro-soctoke Kasaxcrawa B8 3aunuiickom, KyHreiickom n KetmeHckom
xpebrax pasBuTa TypHeickan cnaboyrneHoCHaR KOHTMHEeHTanbHaA Monacca
MowHocTeo 200—300 M ¢ nUH3aMKM ¥ NPOCNOAMMU 30NLHBLIX YrAEH U YIrMUCTbIX
nopoA. OHa Hakannueanack B MeXropHbIX U NPeAropHeIx npornbax wro-socToy-
Hoi vacTu Kazaxcravcko-Cesepo-TAHbLLIAHBCKOrO CPEAMHHOIO Maccuea B ycno-
BMAX TEKTOHWYECKOW aKTMBM3auun, B paHHe-Bu3eidcKoe BpeMA HaYMHaeTCA Noy-
™™ noscemecTHaa perpeccuA MopA (kpome WpTbiw-3aicaHCKOR M BHYTPEHHEN
yactu [)xkyHrapo-Banxalwckoi reocMHKNMHanbHbIX obnacten) M cMeHa MOPCKUX
YCNOBWMIA 0CAAKOHAKOMNMNEHWA NPUBPEXKHO-KOHTUHEHTANbHBIMK, Y4TO B 3HAYUTENL-
Hoi Mepe GnaronpuwATcTBOBaNo yrneo6pas’oBaHWio Ha OBWMPHBLIX NAOWAAAX.
B npepenax KasaxcraHcko-Cesepo- TAHbWAHBCKOrO MaccuBa (hOpPMUPOBaNUCh
pervoHansHble cybnnatopMeHHble yrneHocHble (opMauvu, K KOTOPbIM Npu-
YPOUeHbl MHOMOYMCNEHHbIE YronbHble MecTopoXaeHuA. Ha rore Kaszaxcrana HWX-
HeBU3eiCKanA yrneHocHan dopmaunA npoctvpanace ot Kro-3anagHoro Mpuban-
XalbA A0 CeBepo-BOCTOMHbIX oTporos Manoro Kapartay. K BocToky oHa 3ame-
UWanack KOHTWHEHTanbHbIMM 6e3yronbHbIMKM 4acTO KPacHOUBETHbIMW OTNOXe-
HUAMM, K 3anady — MENKOBOAHO-MOPCKUM U TeppureHHo-kapboHatHeimu. Kpyn-
Hbie 3PO3WOHHBLIE OCTaHUbl 3TOW (opMauuy COXPaHWAUCL B CUHKNMHaNbHbIX
cTpyktypax Hro-3anagHoro [MMpubanxawss (Kawken-Tenns, Kapakamsic,
Kynan-Ketnec, Anakons) n B YyHckoi genpeccuu, rae yrneHoCHbIE OTNOXKEHWA
NPOCNEXEHbl CKBAXXWUHAMMW NOA NOKPOBOM BEPXHE-Naneo30MCKMX U MEe3030M-
KaiHosonckux nopod ot Yy-Unuickux rop (mectopoxaenun Kapakon, Anek-
caHaposckoe) go xp. Maneii Kaparay.

B CesepHom u LlenTpansHom KaszaxctaHe LWMPOKO nNpeacTaBneHa HWXHe-
CpefHEBM3ENCKAA YrneHocHaA (OPMauuA, COXPAHMBLUEACA B 3PO3MOHHBIX
cTpyKTypax KokueTasckoro noAHATWA, TeHnmackow paenpeccuu, CeneTuHcKoro,
WupeptuHckoro u KaparaHAMHCKOro cMHKNMHOpWeB M YuHrua-TapBarataickoro
aHTuKnuHopuA. OHa 3aHMMana rpoMagHyr0 NNowaak, PacnpocTpPaHAACHE OT BOC-
TO4YHbIX nepucepuyecknx paioHoB KokuetaBckoro noAHATUA u TeHusckon aen-
peccum Ha BCIO CEBEPHO-BOCTOYHYK YacTb Kasaxcrawcko-Cesepo- TAHbLUAHLCKO-
ro Maccuea, orpaHuyeHHylo c loro-soctoka Cnacckon (K0xHo-KaparaHavHckoin)
30HOW Pa3NnOMOB, M NPOAONKanNace Aanee Ha Hro-BOCTOK B npegensl YMHrms-
Tapbararaiickoro peruwoHa. B cocraese cdopmauuu npeobnapgawT anesponuThbl,
NecYaHMKW W aprunnuTbl C NOAYMHEHHLIMA FOPU3OHTaMKU Mepreneil, W3BecTHA-
KoB, TydhUTOB, YrAWCTHLIX NOPOA M NNAacTami BbICOKO30NbHbIX yrned. Mow-
HocTe ee konebnetcAa ot 150 ao 450—500 m u yeBenwuvsaetcA ao 900—1200 m
8 Kunuakckom u KaparanauHckom nporubax; obGpaszoBaHuwe npoucxoavno B
YCNOBMAX MOPCKUX NaryH, NPUMOPCKUX HU3MEHHOCTEN 1 annioBuansHO-03epHO-
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AenbTOBbIX PaBHWH, BpemeHamu 3abonauvBaembix WNM 3anNUBaeMbiX MOPEM.
C'I'EI"IEHb YyrneHacbilWeHHOCTH Oﬁbl‘lHO YBenn4Y1iBaeTCA CHMW3y BBepXx, AOCTUran
MaKCMManbHbIX 3HaveHnin B KaparaHamHckom nporube, rge B aWwnApUKCKOW
ceuTe npucytcTeyeT Ao 20 NNacTos 30NbHLIX Yrnea.

B HxHom KasaxcTaHe MOLiHbIE NNACTbl BBICOKO30MbHbLIX yrnen o6HapyXeHbi
Ha KynaHckom wmectopoxaeHun. B nepudepuueckux vactax [xywrapo-bBan-
XalWCKOW reoCMHKNWHanNbLHoOW 06nacTv M 30HaxX COMNPAXEHWA ee C 3ANUKaneaoH-
CKWM CPEeAMHHbLIM MaccueoMm yrneobpazoBaHne CONPOBOXKAANOCL 3HAYMTENLHOM
BYNKaHW4YECKOMW AEATENLHOCTLIO, YTO KPaWHe OTPULaTensHO NOBNUANO Ha KavecT-
BO W BbIAEPXaHHOCTb yrofibHbiX nnactoB. B Mpteiw-3aiicaHcKkoin U BHYTPeHHeNR
vyactv [lxyHrapo-Banxawckoi reoCMHKNMHanAx CHOPMUPOBANUCL MOPCKWE
KapboHaTHO-TEPPUreHHbIE, MECTAMM BYNKAHOMEHHbLIE OTNOMXEHWA MOLLHOCTLIO
o 2000 m.

B I'|03JIHBBH38I‘;|CKOM W CepnyxXxoBCKOM BeKax NpoUCXoAWUT 3HAYMTENbHOE CO-
KpauieHue nnowaav yrneobpasoBaHMA Npy pe3Kom yBenuYyeHWn WHTEHCUBHOCTH
yrneHaKonneHMn. MakcvmaneHanR YyrneHacblWeHHOCTL CBA3aHa C KaparaHavH-
CKOﬁ CBWTOM CEEEDO‘BOCTO"IHOﬁ 4acT¥ 3AINMKaneaoHCKOro maccuvBa, Or paHMJeH-
Horo ¢ 3anaga LlennHorpaackum, c wora Cnacckum n ¢ BocTtoka LleHTpansHo-
KazaxcraHckum pasnomamu. K oTnoeHMAM 3TOW CBUTbLI NPUYPOYEHbI OCHOBHbIE
yronsHble nnactel KaparaHawHckoro, Jkubactysckoro u Tenus-KopmyHKynb
ckoro HacceiHoB M mMecTtopoXxaennin MNMpuHypuHckoin, AKkapckon u XamaHTys-
cKoi rpynn. YrneHocHaa cthopmaumA npeactasneHa npubpemHo- KOHTUHEHTank:
HbIMWU PasHO3EPHUCTbIMM NEcCYaHWKamW W aneBponuTamu, cogepawmmmn B Ka-
paranavHckom nporube ao 30 yronbHbiX NNacToB MOWHOCTEIO 1—8 M KaxabIX.
K cesepy HabniopaeTtcA cokpalieHve MmouiHocth copmauum ot 600-800 ao
450 M 1 MeHee W pe3KOoe YMEHbLUBHWE YACNa YroNbHbIX NAACTOE A0 ABYX-TPex
npu Bo3pacTaHMi UX MolHocTn ao 25—30 m. Mectamu yroneHble nnactsl cbnu-
WATCA M 00pasyloT eAnHbIM CNOXHOMOCTPOEHHbLIW YronbHbIA FOPU30OHT MOLLU-
Hocteio oT 60—80 (Tenmns-KopkyHkynsckuia 6acceitn) ao 200 m (dxkunbacrys-
ckuid Bacceitn) . K 3anaay ot LenvHorpaackoro paanoma npouMcxoamTt BeicTpoe
CHMXKEHWE YrneHacbiWeHHOCTH hopMaumny M 3amelleHne HUXKHeW ee vacTh Ges-
YronsHLIMW NPUBPEXXHO-MOPCKMMK KapBoHaTHO-TEPPUreNHbIMW, a BEPXHEW KOH-
TUHEHTaNbHbIMW TEPPUIreHHbIMKM NMECTPOUBETHbLIMK OTNOXEHUAMMU. B Heﬁonbumx
macwrabax yrneobpasoBanue npoucxoauno Ha cesepe [xyHrapo-Banxawckoin
NPOBUHUMK, rAe B KOHTMHEHTaNbHbIX YCNOBMAX NPU aKTUBHOM BYNnKaHW3Ime
Hakannusanacek rpyBoobnomoyHan TeppureHHO-BYNKaHOreHHaA monacca ¢ npo-
CNOAMK W NUH3aMKU YTAUCTBIX NOPOA W BbICOKO30NbHLIX YrAen.

B nozaHem naneosoe obnacte yrneobpasosBaHuA cmectunace B8 BocTouHblin
KasaxctaH, rae B oporeHHbIW 3Tan passuThA MpTbilw-3aicaHCKOW reocMHKNK-
Hanu o6pa3oBannCh KOHTWHEHTaNbHbIE CPeAHe-BepXHeKapboHoBaA (HWXHAR) ©
nepmckan (BepxHAR) yrneHocHble MonaccouAHble dopmaunn. MNepsan U3 HUX
MowHocTeo Ao 2000 m coxpasunace B HeBonbWMX NPUPasnoMHbiX rpabenax,
Mynbaax u GpaxucuHknuHanAx. B necTtpom v HeBblAEpPKaHHOM COCTaBe yrne-
HOocHOW thopmauwn npeobnanaldT Pa3HO3EPHUCTLIE NECYAHWKW C rOPU3OHTaMK
anesponuToB, rPaBenvToB, KOHrNoOMepaTos, TYGOB M YrNUCTbIX NOPOA C NKH3a-
MW, NPOCNoAMMK U peakumu  (oAMH—TpM) nnactamu yrnA MOWHOCTBIO 1— 3 m.
MGKGMMﬂﬂhHaH YrneHacbilWeHHOCTb d)opMauMu oTMe4YaeTCA Ha BEHOKaMEHCKOM
MecTopoxaeHnun PyaHo-AnTailckoii 30HbI1, rae o6paszosanocs Ao 15 HeBblaepxkaH-
HBIX YrONbHbIX NANACTOB CNOXHOIO CTPOEHWUA MOLHOCTLIO OT 2,5 a0 25 M. B Cayp-
CKOW 30He B pa3pe3e opMauuv NOABNAKTCA NNactbl roplounx cnaHues (Kew-
AepnbikcKkoe mectopoXxaenve). Ha octansHoit Tepputopun KasaxcraHa cpenHe-
nosaHexkapboHoBoe yrneobpasoBaHne NPOMCXOAWMNO ToNbKo B KaparaHauHckom
BacceiiHe v cocefiHMX yrneHoCHbIX CTpykTypax MpUHYPUHCKOR rpynnel, coaep-
Xawmx B AONVMHCKON W TEHTEKCKOW ceutax Ao 25 nnacToB yrnA, U3 KoTopbix
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12 nmetoT pabouyio MowHocTs 0,7—6 M. Bo BHYTPeHHWUX BnaavHax u fenpeccuax
KasaxcraHcko-CeBepo-TAHLLWIAHLCKOrO CPeAWHHOrO MaccvBa B YCNOBWAX Ce-
MWEpUAHOrO M apuAHOro Knumata OPMMPOBaNUCh KOHTUHEHTAMNbHbIE CHHOPO-
reHHble MonaccomAbl. B 0bBnactAx TeKTOHO-mMarMaTWYeCKOW aKTMBM3aUMM U Ha
Gonbwei vactu [kyHrapo-Banxawckoi repuuHCKOR CTPYKTYpbl HaKannwsa-
NUCh BYNKaHUTBI KUCNOro M CPeAHero cocTasa C NOAYMHEHHLIMW NNacTaMm KOoH-
rNOMepaToB, MEeCYaHWKOB W anesponuToB.

Mepmckne yrneHocHaA M cnaHueHOCHaA OpMauMK pa3suTbl Tonbko B Mpu-
npToiwckoi wu [pusaiicaHckoin 3oHax WMprbiw-3aiicaHckoit reocMHKNMHanM,
rAe BbINONHAKT OTHOCWUTENbHO CNOKOWHbIE BPaXMCHHKNWHANLHBIE CTPYKTYPbI,
B Mpunpreilickoi 30HE CPeaM HWKHENEPMCKUX MECYaHWKOB, anesposuTos W
aprunnuToe mouwHocTeio Ao 850 m BcTpevero Ao 20 yronbHbIX nnacToe, U3
KOTOpbIX ABa—4eTbipe uMelT pabouyo MowHocTe 1-54 m. B lMpusaitcanbe
HWXKHENEPMCKaA CNaHUeHOCHaA MonaccouaHan (opMauus MOLLHOCTBIO A0
1100 m 3akniovaet AECATKM ManOMOLUHbIX NNACTOB FOPIOYAX CNaHLUEs, a BEPXHe-
nepmckan yrnedocHan (500-840 m) no 50 yronsHblX NnacToB, M3 KOTOPbIX
7—10 umetoT pabouyio MOLLHOCTb.

YOK 551.3.051 : 553.98 (470.4)

A.K. 3amaperos, [.71. Pedopoe

3BONKUMA NANEO30ACKOro OCAAKOHAKOMNMEHWUA
HA APEBHEA NEPMKOHTUHEHTANbHOWA OKPAWHE
BOCTO4YHO-EBPONEMACKOR NMNAT®OPMbI

B CBA3U C HE®TEFA30HOCHOCTBLH

Ha ioro-Boctoke apeeHei BoctouyHo-EBponeiickoi nnatdopmbl ponk nepu-
KOHTUHEHTaNbHOW OKpauHbl B naneosoe wurpana [lpukacnuiickaA BnaavHa
C ee CeBepHbIM W 3anagHeiM OBpPaMNeHUAMKM, a TakKe NPUMbIKaloLWMe C BOC-
TOKa M 10ra MWOreoCUHKNUHanbHbIe 30HbI YpansCkux U HKHBIX BapucuumA.
Beto aty 06wMpHYIO TeppUTOPMIO, B Npeaenax KOTOPOW Ha pAAE 3Tanos CeAnMeH-
TauMM CYLECTBOBANW YCNOBUA Wenb$oB, KOHTUHEHTaNbHLIX NOAHOXUA U Kpae-
BbiX uacTeir abuccaned, no pAay ocobeHHocTei passutua [Xawsew, 1978],
NO-BUANMOMY, MOXKHO OTHECTM K aTNaHTUYECKOMY TUNY KOHTUHEHTaNbHbIX
OKpauH. ;

JBONOUMA NanNeo3orcKoro (AOKYHrypcKoro) OCAAKOHAKOMNEHUA Ha pau-
CMaTpWBaeMO OKPauHe BO MHOTOM oOnpeaenAnack oCoGEHHOCTAMM TeKTOHM-
YecKOro pasBuTWA KakK CaMOro KpaToHa, Tak v COCEAHMX BAPUCCKUX MeOCHHKNM-
Hanei U HOCMNa AOBONbLHO CNOXHBIA XapaKTep.

MNocne 3apepweHWA aBnNakoreHHOW craguu Ha Gonblei 4acTU TeppuTopUW
NEPUKOHTUHEHTaNbHOW OKPauHbl HACTYNWA NEpepbiB B OCAAKOHAKONNEHUU, ANK-
TenbHOCTb KOTOPOro B pasHbiX paioHax Gbina pa3nuuyHoil. Ha cesepo-BocTOKE
(Openbyprekuia yuactok) HOBbIM CEAMMEHTAUWOHHBIA 3Tan AOCTOBEPHO 3atmk-
cuposaH B opaosuke [Maxapoea wu ap., 1975], a 3anagHee (Bonrorpaackwii
yyactok) — B cunype — paHHem fesoHe [Baravoea v ap., 1976], npuuem no
XapaKTepy OTMOMEHWA MOXHO KOHCTaTUpPOBaTb YCUMNeHWe TPaHCrpeccuu BO
BPEMEHM C MNEpPeXofoM OT MEeNKOBOAHOrO TEePPUreHHOro K MOPCKOMY Teppu-
reHHo-kapb6oHaTHOMY OCaAKOHaKONNeHWo. B LEHTPanbHOM YacTU OKpauHbl,
cooTeercTBylouwei [Mpukacnuilickoid BnaguHe, CyAA NO 3aMeTHOMY YyBenuye-
HAKD MOLWHOCTH AOKYHI'VDCKOﬁ 4acT ocCafovYHoro yexna, MOXXHO npeanona-
raTh TaKXe NpUCYTCTBME B paspese Gonee ApPeBHUX AOAEBOHCKWUX OTNOMXeHWUN
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N, Takum 0Opa3om, KOHCTaTUPOBaTh pPaHHeNaneo30MCKWIA 3Tan OCafAKoHakKonne-
HMA. BnonHe BepoATHO npu 3TOM (HOPMWPOBaHME 3MECk CYLECTBEHHO kapb6o-
HaTHbIX thopmauunii, ocobeHHO Ha OPAOBWK-PaHHEAEBOHCKOM 3Tane BCNeACTBUE
natepanbHOro 3amelleHnA Bonee MenKOBOAHLIX OTNOXEHW Ha nepudepnitHbIX
y-iacrxax.

B nocneanue roas! aBTopbl CTaTkl BMECTE C rpynnoii coTpyaHukos HBHUUTT
(M.l". WebanauHa, C.B. Auxesny, T.A. Cunko) BsinonHUnW Wupokue thopma-
UWOHHbIE WCCNEAOBaHWA, CO3[aB LENyl CEepui0 CeAWMEHTAUMOHHBLIX MOAEneH
paccMaTpuBaeMOoit TeppuTOpUM OT CPeAHero AesoHa (XuBeTckuid atan) fo ap-
TUHCKOro BeKa paHHeil NepmMu BKNIOYUTENbHO. ITM MOAENW NO3BONWUNN BLIABUTL
obuive 3aKOHOMEPHOCTU MPOCTPAHCTBEHHOMO PasMELLEeHUA Naneo3oncKux top-
Mauni U TeM cambiM C GONbLUEIA ONPeAeneHHOCTLI0 HAMETUTL 0COBEHHOCTH 3B0-
nouK ocagKoHakKonneHuA anMKOHTHHeHTaﬂbHOﬁ OKpaWHbl B CpeaHemM W Bepx-
Hem naneosoe.

B cpeaHem — Havyane NoO3AHEro AeBOHa Ha TepPUTOPUM NEPUKOHTUHEHTANbHOW
OKpavHbl npeobnafan TeppureHHbI TUN CceAUMEHTauuu ¢ (hoOPMUPOBEHUEM
KOHTUHEHTaNbHO-MOPCKUX TEPPUreHHBIX W MOPCKUX TeppureHHo-kKapboHart-
HbiX copmMauui, CMEHAKLWMXCA C Cesepo-3anafa Ha Kro-s0CTOK NO Mepe ne-
pexoja BO BHYTpeHHWe paioHbl [Mpukacnuickoi BnaguHel. OcobeHHo wwupo-
KOE pa3BuTMe TeppureHHsble GopmMauMM NONyYunu B MNaLUMACKYHK TpaHcrpec-
CUBHYH CTafuio, KOrga KpynHbie BbICTYMblI BOCTOMHOW WM HOKHOW nepudepun
okpavHel  (Cone-Wneukwit, KapaynkenbguHckuit, Bumkxansckui, AcTtpa-
XaHCKWIA ¥ Ap.) NPeBpaTUNUCh B OCTPOBHYIO CYLUY W, MHTEHCUBHO Pa3MbIBaACh,
CTanu NOCTaBNATb Ha cocepHue nnowaau oBnomMouHbIii Matepuan. B MomeHTs!
pacluMpeHUA TpaHcrpeccuii (appaToBCKOe WM MYNMHCKOE BPeMA) Ha oTAenb-
HbIX NPUMOAHATBIX y4vacTkax (Takux, kak OpeHByprckwid) wno Hakonnexue
MOpCKUX KapBoHaTHbIX ocaakoB. Ha paHHoM 3tane o6ocobnAeTCA MUOreocHH-
KNWHanbHaA 30Ha YpansCKWX Bapucuwpi, rae Wno HakonneHue Gonee TOHKUX
u Gonee rny6oKOBOAHLIX TeppureHHbIX (hopMauuid 3a CYeT MNOCTYNNeHWA Ma-
Tepuana u3 BHYTPeHHWX PaioHOB.

B nozaHem pesoHe — paHHeM KapboHe B CBA3W C paclUMpeHWem TpaHcrpec-
CMM Ha Oonbluei 4acTU NEepPUKOHTWHEHTanbHOW OKpauHbl (nnaTtdopmeHHan
YyacTe) npeobBnagaloWMM CTaHOBUTCA KapbOOHaTHbIA TUN OCaAKOHAaKOMNNEHWA
C thopMupoBaHMEM MENKOBOAHBIX CMOMCTbIX MOPCKWUX KapBoHaTHbIX, Teppu-
reHHo-kapboHaTHeIX W BacceiHoBbIX chopmaumnii (B TOM YWCne KpemHUCTO-
FIMHUCTO-KapBoHaTHLIX) , NPUYPOYEHHBIX K Mepudepun U K BHYTPEHHWM paiio-
Ham lMpukacnuitckon’ BnaguHel. McknioyeHue cocTasnAlT paioHsl 3aA0HCKOro
1 Conb-Mineukoro BbICTYMOB, rAe ANA MNO3AHEr0 AeBOHAa XapakTepHO Hakonne-
HWEe TeppureHHbIX 0CaAKOB.

B cesepo-zanagHOil 4acTM OKpawHbl Ha MO3QHEAEBOHCKOM 3Tane CeavuMeH-
TauMu obocobnAoTcA kapboHaTHeie wenbdel (cpeaHe-nozaHedpaHckuid, a-
MEHCKO-paHHEKaMEHHOYIONbHbIA) C PasBUTMEM B MX KPaeBbiX vacTAX pudo-
reHHbix cybdopmaumii. XapakTepHo noABneHMe kapboHaTHOW MenKoBOAHOW
cnouctoi ctopmauuu Ha KPYNHbIX BbLICTYNax HXHOA W, BO3MOXHO, BOCTOM-
HOW nepudbepun okpauHbl (Kapatanckuid, TeHruackwuin, AcTpaxaHckuii, Xap-
KaMbiCCKMIA, TeMUpCKUiA BbiCTyNbl) . B YpanbCkoi MWOreoCUHKNMHaNLHOW
30He (BKniovan u l0xHO-IMBEHCKMIA yyacToK) Ha AaHHOM 3atane GopMWpoBa-
nace mowHaA ropHo-npubpexHan TeppureHHaAa cdopmauwA, BCneacTeve nepe-
KOMneHcauumu 3axBaTMBLUEA W npuneralowyro nnathopMeHHY nonocy K ce-
Bepo-socToky ot KapartoHckoro sbicTyna. [nA 3oHbl KkHbIX Bapucuua (pait-
OH kpAxa KapnuHckoro), no aHanoruu c [low6accom, B No3gHeM AeBOHE —
PaHHem kap6oHe ecTb OCHOBaHME MpeAnonarate HaKONNEHWe TeppureHHo-
KapboHatHoi cybnnarcdhopmenHoit hopmauun.

Ha nocneaywwmMx 3rtanax kKameHHOYroneHoOro ocagKoHakonneHuA ANA ne-
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PUKOHTMHEHTaNbHOW OKpPavWHbl XapaKTepHO YepeAOBaHMe NepuoAoB TEPPUreHHON
v KapboHaTHOW ceaumeHTauuu ¢ Gonbled NPOAOMKUTENBHOCTLIO NOCNEAHWMX.

Havbonee ApeBHWIA 3Tan TeppPUreHHOro OCAAKOHAKONNEHWA CBA3aH C Haya-
NOM CpeAHEeBW3eACKOW TpaHcrpeccun n Bonee yeTko chukcupyetcA no 6o6pu-
KOBCKOMY Bpemenu. [InA 3TOro 3atana ycraHaBNMBaeTCA pa3BuTMe ABYX Tep-
pUreHHbIX (OpMaunii: KOHTWMHEHTaNbHO-MOPCKOW Ha Cepepo-3anafe OKpPauHbl
W ropHo-npubpeXxHOW Ha Kro-BOCTOKE, MEXAY KOTOPbIMKU pacnonaranace 06-
LWUMPHaA 30Ha PasBUTUA MOPCKOW TeppureHHo-kapGoHaTHoiW dopmauun. Ha
KaparoHckom BbiCTyne HabnioaaeTcA nepexoA nocneaHeid B KapBoHaTHy
MENKOBOAHYIO (hopMauvio, YTo, NO-BMAUMOMY, CBOWCTBEHHO W APYrUM BbICTY-
nam KXHOW nepudepun paccmaTpuBaemMoi TePPUTOPUA.

BTopo# 3aTan npeMMyLLECTBEHHO TePPUreHHOro OCaAKOHAKONNEHWA Ha nepu-
KOHTUHEHTanNbHOW OKpanHe NafaeT Ha AOBOMLHO 3HAYUTENbHbLIA NEPUOA NO3AHe-
BGawKUpCKO-paHHEMOCKOBCKOro BpemeHW. Ha atom 3Ttane ocobeHHO LWMpoKoe

. pasBUTHE NONYy4YMna NNaThopMeHHan TeppureHHan opMauma, 3aHumarwan Gons-

WY Ccesepo-3anafHyl0 4YacTe OKPauHbl, UEHTpanbHyl uYacTe [lpukacnvinckoin
BnaavHel M painoH CapnuHckoro nporwba. [pyroi Tun TeppureHHbiX dopma-
UM — MOpPCKaA TeppureHHaA (NUWOWAHAA — NPUYPOYEH K MUOreOCUHKNK-
HanbHLIM 30Ham Ypansckux M KxHeix Bapucuma. Wupokoe paseuTe Ha AaH-
HOM 3Tane nonyYana v MOPCKaA TeppureHHo-kapboHaTHaA dopmMmaumA, Ha
OpeHbyprckom u  0xHO-OMBeHCKO-KaHaXKONBCKOM  YMacTKax 4acTU4HO Wnu
NONHOCTLIO 3ameLlaloiancA KapBoHaTHOW MenKoBoAHOW thopMauren.

KapboHaTHbIA 3Tan KOMEHHOYroNnbHOro OCaAKOHaKoNneHWA Haubonee 3Ha-
YUTEeNbHO NPOABWMACA Ha OTPe3Ke NO3AHEeBU3eMCKO-paHHebawkKupckoro Bpe-
MeHu, 06yCnoBMB Ha 3HAYMTENbHOW CEBEpO-3anafHOM U CeBEePHOW YacTAX OKpau-
Hbl (hopmMuMpoBaHue KapbBOHAaTHOW MenKoBOAHOW cnowctoW copmaumn. [na
3TOro 3rana XapakTEepHO A0BONbLHO YEeTKOE BbipaxeHue kapboHaTHoro wensta
C pasBMTMEM Ha ero kpaw pudoreHHoi cybhopmaunu, onpeaenABlwed B TO
BpemA rpaHuubl MNpukacnuiickol BnaguHel. He MeHee XapakTepHO pacnpocTpa-
HeHue KapboHaTHOW MenKoBOAHOK opMauuKu Ha uenom pAAe NOAHATUA AcTpa-
XaHCKO-AKTHOGUMHCKON KpaeBoi 30HbI (AcTpaxaHckuii cBof, KapaToHCKWWA,
TeHrnsckuit BoICTYNbI, JKapKaMbiccknii, TEMUPCKWIA CBOABI) U NPUYPOYEHHOCTB
K HWM BuorepmHbix obpasosaHuii. Ha 3HaumTenbHol Tepputopun [Mpukacnuii-
CKOW BnaauvHbl fAaHHaA copMauuna, no-BMAMMOMY, 3amewleHa OacceiHOBOW
KPeMHUCTO-FNMMHUCTO-KapBoHaTHOM thopmaumnei.

KayecTBeHHO HOBbIA 3Tan OCaAKOHAKOMNNEHWA Ha MNEPUMKOHTUHEHTaNbHOM
OKpauHe CBA3aH C NO3AHEeKaMEeHHOYrOfbHO-PaHHEeNePMIKUM OpPOreHe3om B Cco-
CeAHMX reOCUHKNMHANAX U COOTBETCTBYIOWMM 06pasosaHnemM Ha ux nepudepum
Kpaeebix (NpearopHeix) nporn6os, 06yCNoOBUBLUKMX NOABNEHWE 36Ch HOBOWN Tep-
DPUrEeHHOW HWKHemMonaccoBoW opmaumv. Ha aaHHOM 3Tane ocoBeHHO 4eTKo
o603HaymMnack rpaHMua paHHenepmMcKkoro (AokyHrypckoro) kap6GoHaTHoro
wensta » MNpukacnMrcKon BnaaMHbl Kak obnacT WHTEHCUMBHOro nporubaHuA
W HaxkonneHWA Ha Bonblueid 4acTu ee TeppuTopuu OacceMHOBLIX KPEMHWCTO-
rAMHUCTO-KapBoHaTHLIX U KPeMHUCTbIX dopmaunii. BmecTe ¢ Tem, Kak 3To
MOXHO Habnioaate Ha KapawaraHakCkoMm y4acTKe, Hefaneko oT KapBoHaTHoro
wensa B 30He pa3BuTMA BaccelHOBbIX hOpMauwid MOrnM OTNaraTbCA MEnKo-
BoAHble kKapBoHaTHele o6pa3oBaHWA, CBA3aHHbIE C KPYNHeIMM pUhOBLIMK
6aHKamu, pa3BMBalOLLIMMMUCA Ha OTAeNbHbIX NOAHATUAX.

Takum o6pasom, APeBHAA NEPUKOHTUHEHTanbHaA OKpawHa, COOTBETCTBYHO-
Wans 8 COBPEMEHHOM MAaHe KPYMHbIM reoCTPYKTYPHBIM 3feMEHTaM, nexalium
no obe CTOPOHBLI OT 30HbLI COUYNEHEHWA 3nuKapensckoi BocTtoyHo-Esponeiickoi
nnatcopmMel U 3nuBapuccko Ckudcko-TypaHCKOW NNWHBLI, XapakK Tepu3yeTcA
MCKNIYUTENLHO GnaronpuATHBIM ANA Hed)TerazoHocHoCTW Habopom nuTono-
ruveckux copmaumin. OBwKpHble nonA pa3BuTUA KapbGoHaTHbIX topmauui,
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BKNOYaloWwmx GuorepmMHbie 06pa3oBaHuA, rpaHUYaT 34ecb C MOLLHbIMU KNUHO-
thopMaMu ¥ NUH3aMK TeppureHHblx topmaunii, 060raleHHbIX FYMyCOBbIM
v canponenessim POB.

He menee 6naronpuATHLI B PacCMaTpUBaeMOi 30HE U TEKTOHWYECKUE YCNo-
BUA He()TerasoHOCHOCTU, KOHMTPONWPOBAEBLUME ONWUCaHHBLIA XOA OCaAKOHaKOonN-
nednA. OcobeHHO npuMeuaTenbHa CUMCTEMa KpaesbiX BbICTYNoB dyHAaMeHTa
W COOTBETCTBYHLWMX NOAHATHUA B OCAA0YHOM 4exne, PacnonaralolMXcA Ha 1X-
HOW W BoCcTOYHOW nepudepun lMpukacnuickoi BnaauHsl. OHM COOTBETCTBYIOT
OCTaTOYHBIM BbLICTYNaM Mexay ABYMA 3nUUeHTpamu nporubaHuA 3eMHOW KO-
pbl — BHYTpunnatopmMmeHHeiM, o6ycnoBnuearowmm obpa3zoBaHue NepuKpaToH-
HbiX BnaguH (B paHHOM criyyae lNpukacnuitckon) , U reocuHKknMHaneHsiM ([JoH-
BGaccko-MpomeicnoBckan u YpaneCkaA reocuHKnuHanu) . MowHocTe nopoa,
HaKONUBLUMXCA B NpeAenax KpaeBblX NOAHATUIA, NONYYUBLUMX HazBaHue AcCTpa-
XaHO-AKTIOGMHCKMX, cocTagnAeT 2—4 KM, TOrAa Kak B UEHTPanbHOW 4acTu
MpuKacnNMnCKOW BNaauHel, C OAHOW CTOPOHbI, U B OCEBbIX 4acTAX, oGpamnAio-
wux nnatdopMy reocuHKnuWHanei, — ¢ Apyroi, oHa pocturaet 8—10 m paxe
12 km [®epopos, KoHoHos, 1981]. B atux Kpaesbix NOByLWKax NPOMCXOAMNO
dopMUpoBaHKMEe TaKWX ra30KOHAEHCATHbIX M HedTera3oBbiX MECTOpPOXKAEHUA,
KaKk AcTpaxaHckoe, Tedrusckoe, )aHaxonbckoe, KeHKWAKCKOE, KOTOpbie,
OYEBMAHO, COCTaBNAIOT NULLL KaKYHK-TO 4acTb OT OBWMPHOA 30HLI HedTeraso-
HaKONnNeHWA B Kro-BOCTOMHOW KpaesoW 30He BoctouHo-Esponeiickoi nnar-
opmbi.

Takum o6Gpazom, NoHATUE O rnaBHoW obBnacTu HedTerasoobpasorannA, cop-
mynuposaHHoe B.®. Mop6avesbim [1977], c nonHeimM npaBom MOXeT BbiTh Npu-
MEHEHO KaK K COBpeMeHHbIM, TaK U K ApPEBHUX I’IBDHKOHTHHEHT&J‘IhHMM OKDGH-
Ham. BoiABneHve u Knaccudmkauma nocnefHux Ha 6Gaze n3yuyeHUA YCNoBwWiA
0CafKOHAaKONNEHUA U NUTONOro-hOPMaUMOHHOrO aHanu3a HaMm NpeAcTaBnNAeTCA
BaX<HeLUeld 3afia4yeit TeopUM U NPaKTUKK HedhTerasonoMcKoBbiX paboT.
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YK 551.263.036 : 553.64 (476 + 474)

B.A. Epmonerko, U.U. Ypses

K 3BONKUWA NPOLECCA ¢®OCOATOOEPA3OBAHUA
HA 3ANAME PYCCKOW NNUTHI

ShdhekTMBHOCTE nomuckossiX paBot Ha docdoputel M HanbBonee pe3ynb-
TaTUBHEA WX NPOrHO3HaA OUEHKA AOCTUraloTCA C Y4eTOM PAAA reonoruyYecKMux
NPU3HAKOB: FeOTEKTOHUYECKWUX, CTPYKTYPHbIX, (HOPMauMOHHbLIX, NUTONOrKU-
YeCKMX, CTpaTMI’padJM‘leCKMK n T.A. PEU.IEIOI.I.LEE 3HayeHue B NPOrHO3WpoBaHWK
1 novcke cthocopuToB MHOrve BuAHbie reonoru [Ctpaxos, 1971; Warckwii,
1965; AHwwuH, 1964] npuaaoT dopMauMoHHOMY W hauvanbHO-Naneoreorpa-
dmyeckomy aHanusy.

Bmecte ¢ TemM pewseHWe 3TOW 3afayn OCNOMHRETCA HeoAHO3HAa4yHOW, 4acTo
NPOTUBOPEYMBOI TPaKTOBKOW MHOTMX TeopeTuyeckux npobnem docdaTHoRn
reonorun. lpexae BCero A0 HacTOALWEro BPEMEHW HEOAHO3Ha4YHbl KPUTEepuK
BbigeneHua ochopUTOHOCHLIX (hopMauni, onpeaeneHue Ux rpaHuy u o6vemMoB.
K AMCKYCCMOHHBIM BOMNPOCaM OTHOCUTCA HEAOCTaTOYHO W3yyeHHaR npobnema
ceA3n ochOpUTOB C TPaHCrPecCUBHO-PEerpPecCMBHBIMK  3Tanamu pPasBUTUA
chochopuToHOCHBIX BacceiHoB. B CBA3M C 3TMUM OCTaeTCA HeBbIACHEHHOW npu-
YMHHOCTE MHOTOApPYCHOCTM (hocthopUTOHOCHBIX cepuit. HepoctatouHo uecneno-
BaH BONpPOC U 0 ckopoctk chocdaroHakonneHnA. Kpome Toro, Ao cux nop c
reHeTMYecKMx no3vuvii He oBbACHEHa TeCHaA napareHeTUYeCcKaA CBA3b MeXAy
thocchoputamu u kpemuamu [Cokonoe, 1976] .

M3noxeHHbIA Bblle AaneKo He NOoNHbIW nepeyeHs npobnemartnyHbiX nono-
»eHuit cocchaTHON reonoruv HarnAAHO CBWAETenbCTBYeT O 6GONbLIOA CnoX-
HOCTU PpeLleHWA KOMNNeKca BONPOCOB, CBA3aHHbLIX C NPOrHO3MpPOBaHWEM, Mo-
WCKOM W pasBeAKOW NPOMbIWNEHHbLIX 3anexed cochoputoe. Tem He MeHee
HaKOMMNEHHbLIW ONLIT MO BbIABNEHWIO Haubonee nepcneKTUBHBLIX NNOWafen
AAET BO3MOXHOCTb B pamkax onpeaeneHHow chocchopuToHOCHOW chopmaunn
BbIAENUTL OCHOBHbIE NPUPOAHLIE TWNbI pPya v Gonee ueneHanpaBneHHO BECTH
WX MOUCKW C BbIAENEHWEM 3aNEXKEA NPOMbILWNEHHOr0 3HAYEHUA,

3HaunTensHoe pa3sHoobpasve hocthOPUTOHOCHLIX (DOPMauniA CTaBuT B Ka-
YecTBe BaXKHellleW 3afayn Kak TeOpPeTMYecKOro, Tak W MPUKNagHOro 3Have-
HUA BbIACHEHWE reHe3uca (ochOpPUTOB (C YYETOM WX TEKTOHWYECKOW NOo3w-
umu) u asonoumun GochopPUTOHOCHBLIX OTNOMXKEHWA (C U3yuyeHWemM nocTceaumen-
TaUMOHHbIX npeobpasoBaHMii, CYLECTBEHHO W3MEHAIOWMX NEePBOHaYanbHbIN
COCTaB W CTPYKTYPHO-TEKCTYpHbIe ocoBeHHoCTM (oCHOPUTOHOCHBIX TONLW,) .

B npepenax 3anapa Pycckol nnuThl BbIAEnAKTCA ABe HauwbBonee xapakTep-
Hble thocdopuTOHOCHBbIE (hopMaLMn NNarhopMeEHROro TUNa: 3epHUCTO-PaKYLLIHK-
koBsie doctopuTtel Mpubantuitckoro dochoputoHocHoro BacceitHa (JcToHuA,
Nenunrpanckan oBnacts) u Kensakosslie thocdopuTel BocToka Benopyccum.

OcobeHHocTb thocthopuTOHOCHBIX oTnoXeHwid B MpubanTuke — 3HaunTens-
Hoe copepwauue nepeuuHodocdarHeix creopok obonua (ao 30% w 6Gonee)
B KBapUeebiX NeCKax MaKepopTCKOro ropusoHTa HuxHero opaosuka. O6uwwme
3aKOHOMEPHOCTW OCAAKOHAaKOMMNEHUA B 3TO BPEMA ONpPeaenAnuchL yHacneno-
BaHHbIMW C KeMBPUA TEKTOHUYECKUMMW CTPYKTypamu (4acTe ®UHCKOro BbICTY-
na, cesepo-3anafiHoe Kpbino MOCKOBCKOW CHHEKNU3bI, NPUMbIKAIOLWEE K HX-
HOMY cKnoHy BanTtuilickoro wuta, ¥ ceBepHbiW cknoH bBenopycckoi adTe-
Knuabl) . MeonorMyeckoe pasBUTHE, KOHTPONMPOBAaBLUEE MPOLECC OCaAKOHa-
KONNeHWA B KeMbBpuu — Havane OpPAOBMKA, NPOMCXOAMNO CNeaylownm obpa-
3oMm. B Havane napomcKoro BpeMeHn (paHHWi OpPAOBWMK) Pe3Ko COKPaTUNWUChL
pasmepbl mMopckoro GacceiiHa. PerpeccMA conpoBoAaanace pasmMbiBOM W ne-
PEOTNOXKEHWEM NOACTUNaWMX nopoa. Ha 3to spemA npuxoauTcA GypHbIA
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Puc. 1. Xququ: sanerawun hocthoputoBbix pya KuHrucenncKoro mectopoxnesnna

1 — noacvnawwwme dhochOPU TOHOCHYIO TONWY TOHKO3IBPHWUCTBIE NNOTHLIE cabnuHckue
necku (kemBpuit, wxopckan ceuTa); nopoasi napocKoid cenTui: 2— GazansHbid o6ora
LWEHHLIA ATPMTOM CnOW, 3 — 0BONOBLIA NECOK MEenKOo3epHUCTeIN, 4 — necYaMuK nNoT-
Hbil, Oene3xWeHHolt, 5 — oBonossit necok (paswo- W cpeaHesepHucTeil) ¢  KOHKpe-
UMAMK; NOPOAbI TOCHEHCKOW cBUThL 6 — oBonoseiil Necok, cpeaHesepHUcTsin, 7 — obo-
NOBbIA NECOK, PasHO3EPHWUCTLIA; 8 — rNayKOHMTOBLIA MecyaHuk, nokpeisalowmin docho-
PUTOHOCHYI0 Tonuwy (HUKHMI OPACBMK, BONXOBCKO-KYHAACKNE OTNOMEHWA)

pacusetr obonua, npuyem HaubBonee GNaronNpUATHbIE YCNOBMA ANA WX CYLLECT-
BOBaHWA Obink Ha cesepe JCTOHWK. B pesynbTaTe nepepbiBa B 0CagKoHaKonne-
HUM (KOHeu NafoXCKOro BpemeHu) HAaKONWBLUMECA OCagKu npetepneni 3Ha-
YUTENbHYH NOABOAHYID 3PO3WKD, a B PAAE paloHoB (3anaa fleHWHrpaackow
obnacTi) oOKaszanucb NONHOCTLIO YHUYTOXKEHHbIMW. BnocneacTBuK nafockKwue
OTNoXeHWA BbinM nepekpbiThl NECKaMu TOCHEHCKOM cBWUTbI. Mocneposatens-
HOCTb (hauManbHbiX 30H TOCHEHCKMX MNECKOB CBUMAETENLCTBYET O TOM, 4To Be-
perosaf NWHWA 3aHWMana NonoXeHuve HeckonbKo KykHee Banto-Magowckoro
FNWHTA, 4TO NOATBEP)KAAETCA pacyeTamu MoKasaTened OTHOCUTENbHOW W3MEH-
YMBOCTU MoOLWHOCTEW (DOCHOPUTOBLIX OTNOXKEHWA B PasfnUyHbIX HanpasneHnAx
[Epmoneuxo 1973]. Mo 3tum AaHHbLIM HavbBoNbLIAA U3MEHYMBOCTL MOLLHOCTEN
thochopMTOHOCHBIX OTNOXKEHMIA OTMEYaeTCA B HanpasneHuu C cesepa Ha tor,
T.e. nepneHaMKynApHo Beperosoi nuHuK BaccerHa ceauMeHTaumK.

B uenom necku TOCHEHCKOW CBMTbI NPEACTaBNAKT CODOM OTNOXEHWA perpec-
cupylowero soacema. CyulecTBoBaHMe TeyeHW W HEenpepsiBHOE nepemelun-
BaHWe BOJ B MENKWX 4aCTAX TOCHeHCkoro bBaccerHa (0 YemM CBMAETEeNnLCTBYET
XapakTep KOCO CNOWCTOCTM OTNOXEeHWH) npenATcTBOBanM opMUPOBaHUIO
30H NOBbLIWEHHOW KOHUeHTpauwu ctocdopa. Beneactene atoro obpaszoBanucs
HE paKyleYHWKOBbIE KOHIrNOMEPaTsl, 8 MENKOAETPUTOBLIA TUN OPraHOreHHbIX
thocthoputos. MepsBUYHOOTNOMKEHHLIR PaKOBUHHbLIA MaTepyan Naj0MCKOR CBW-
Thl B TOCHEHCKOE BpemMA APOBMNCA M NepemMelIMBancA C KBapueebiM NecKoMm;
obnomMku pakosBuH TOCHEHCKOW CBUTE, KaK NpaBuno, xopowo oTtwnudo-
BaHbl U OTNONWMPOBaHLI W, 3aHUMaRA Havubonee yCTOWYMBOE MONOXEHWE, OPUEeH-
TUPOBaHLI BbINYKNOW cTOopoHoW Beepx. OnTumansHeie ycnoBuA obutaHuA Gpa-
xuonoa 6biNM CBA3aHLI C MENKOBOAHOW 30HOW wWenbda, rAe KONWYecTBo
thocchopa B BOAe Gbino AOCTaTOMHBLIM ANA thopMUpoBaHWA pakoeuH. Mpu ne-
pPeéMbiBe OCaAKOB B aKTUBHOW IMAPOAMHAMMYECKOW cpeae 06NOMOYHBLIA Ma-
Tepuan u uensie CTBOPKU PakOBWUH COPTUPOBANWChL MO KPYNHOCTH U M3Menbya-
nuce. XapakTepHo, yTo Gonee kpynHeie o6noMku obonWA HakannMBanucs B
OTHOCUTENLHO KPYNHO3EPHUCTLIX neckax 86nuaw GeperoBoit nNuHMK, T.e. Ha
yvactkax obutaHuAa opraHmamos. B pesynbrate npoOMbllINeHHbIe NOKanbHble
‘3anexu cdochopuToB B 30He wWenbha NpUypoYeHtl K NPUrAMHTOBOA nonoce
Geperosoi nuHUK,
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Puc. 2. Ctpoenne paspesa dochoputonoit daumm McTUCNEBNLCKOrO MECTOPOMAGHWA
(no cxs. 169)

Bonee no3aHAA AonoMMTM3auMA NopoA tochopuTOHOCHOW TonwM npusena
K BO3HWKHOBEHWI0 BTOPMYHBLIX NUTONOrMMECKUX pasHocTeid Ha Gasze MCXOAHOW
KBapuesoW necyaHoW nopoasl (NeckM ¢ KOHKPeUMAMM, KOHKPEUWOHHbIe W
NNOTHbIE necyaHuku). WHTeHcuBHaAA ponomuTM3aumA cochopuTHOR TONWM
OTMevaeTCA Tonbko Ha KuMrucennckom mectopoxaedun (puc. 1). K 3anaay
M BOCTOKY OT HEro [AONOMMUTM3aUMA npakTuyecku 3atyxaetr [Epmonewko,
1973]. 3to ceuaetenscTByeT 0 ToM, 4To thocdatHan cepuAa KuHrucennckoro
MecTOopoXaeHuA obpasoBanack B cCneunUYecKUX YCNOBMAX, OTAWYHBIX OT
ycnosuii  chopmupoBavuA ochopuToB B ocTaneHoir vactu [MpuBanTtuitckoro
6acceitHa. [(Mo-BMaAWMOMY, Npouecc AONOMUTU3auMW o6GONOBLIX neckoe Gbin
' CBA3aH 3AeChb C 30HAMKU TEKTOHMYECKWX HapyLIEeHUA.

®ochopuTOHOCHLIe OTNOXeHWA BocToka Benopyccum Gonee monogesie no
Bo3pacty. 3aeck ochopuTbl COAEPKATCA B OTNOXEHUAX MENOBOW, NaneoreHo-
BOW W weTBepTWyHOM cuctem [Boromonos, Epmonenko, 1981] . NpakTuueckuii
WHTepec npeacTasnAlT GoChOPUTOHOCHBIE OTNOXEHWA CEHOMAaHCKOro Apyca
MenoBoi cuctembl. MeonorMyeckan WCTOPUA MENOBbLIX OTNOXeHWH B obBnacTu
PasBUTMA CEHOMaHCKuX (OCOPUTOB AOCTATOMHO XOPOWO. u3secTHa [ApxaH-
rensckuin, 1927]. Ha Tepputopun Benopyccuu (hocthopUTOHOCHBIE OTNOXEHUA
BbiABNeHb! B aonuHe p. Cox Ha rny6ume ot 5 ao 50—60, mectamu ao 80 m.
®octhoputoBan caumA Haubonee nNONHO npeacTaeneHa Ha McTucnasnsCKom
mecTopoxaeHuu (puc. 2) .

XapaxTep u coctae HocthOpUTOHOCHBIX OTNOXeHWH B Benopyccun rosoput
O TOM, 4TO 3TO TMNWYHbIE MENKOBOAHOMOPCKWe obpaszoBanuA nnatdopmen-
Horo Tuna. HabniopaemaRn pPUTMMYHOCTE B CTPOEHMW NPOAYKTUBHOW TONWM
obycnoBnexda vepefoBaHWEM TPaHCrPECCMBHBIX W perpeccueHeix a3, Mpwu
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3TOM, CYQlIA NO COCTaBY OTNOMEHWH W 3aKNIO4YEHHOW B HUX cayHe, raneyHUuKo-
gbie (ochopuTel CBA3aHLI C TPAHCrpPeCCUBHLIMM, a Xensaxoeble (Mectamu
nepexoafAwmve 8 ochopUTOBYI0 NNUTY) — C PerpeccUBHLIMKU YacTAMM PUT-
moB. ®ochopuTsl, NO-BUAUMOMY, KOHUBHTPUPOBANWUCh B BEPXHEn 4YacTh Lenb-
tha. Hebonbwan rny6uHa MX HaKONNEHWA NOATBEPXKAAETCA 3HAYUTENbHLIM KO-
nuyecTsoM 06YrnMBLUMXCA PacTMTENbHbIX OCTaTKOB U NpucyTcTBUem 8 thocho-
puTax W BMeLLalWwMX MNopoAaax CKeneTHbiX OBNOMKOB KPeMHeopraHM3moB.
Hanuune 3yboe wu vewym peib, konponutoB, Kokkonutodopua, hopamuHu-
tep, nwHouepamoB, ryboK M WX AeTpuTa, a Takxe MMKpoBoGosoe cTpoeHue
chocthaTHOro UEeMeHTa Ha OTAenbHbIX Y4YaCcTKaX YKa3biBalT Ha AIOBONbHO CNO-
KOWHYI0 TUAPOAWHAMMYECKYH OO6GCTaHOBKY, HOPManbHYK CONEHOCTe BOfAbI,
Tenneid KNUMaT ocaxaeHWR ochatoHocHsix unoe [Konebicos, Muxaiinosa,
1979]. 3TM OcagKu WHTEpPNPeTUPYIOTCA Kak 06pa3oBaHMA 30HbI CMELIEHUA
PeYHbIX W MNOA3EMHLIX BOA CYWW C rNyGUHHBIMKU BOAAMW OTKPLITOrO MOPA,
oborauweHHbIMW BuoreHHsiMu 3nemenTamu [Epmonerko, Ypees, 1981].

Martepuansi no dochopuToHOCHbIM oTnoxeHuAM Mpubantuku u Benopyc-
cvMKM, npeacTaBnAlOWMM coBoi aBe pasHOTMNHble d-hopmaumn Ha 3anage Pyc-
CKO NAWTLI, NO3BONAIOT BHECTU HEKOTOPLIE YTOYHEHUA U AONONHEHUA B Npea-
CTaBneHWA O reHesuce W agonounm d-bopmaumii.

Kak u3secTtHO, pasnuuHbie NPeACTaBneHuA o npupoae tocaTHoro seulecTea
B dochoputax M 3aKOHOMEPHOCTAX pacnpefeneHuA cochopa B MOPCKUX
BoAOemMax npefonpeaeninU BO3HUKHOBEHME ABYX OCHOBHbIX runotes obpa-
3oBaHUA Mopckux ocoputos: BuonuTHylo [Apxarensckwuii, 1927; Camoii-
nos, 1921] u xemorennyw [Kasakoe, 1939]. MocneaHan, Kak u3secTHo, B
CBOE BpPemMA nonyyuna wupokoe npusHaniue kak 8 CCCP, tak v 3a pyGexom.
OnHako okeaHuveckue uccnegosaHuA 60—80-x roaos CTaBAT NOA COMHeHWe
PAA ee NONOXXeHwd. YCTaHoBneHo, B wacTHocTu | BywwuHckuin, 1969] , uto sBocxo-
AAUME TEeYEeHUA CO 3HaYMTEeNbHbLIM nNepenagom napumansHoro gasnewua CO,
C rny6MHOM BO3MOXKHLI TONBKO B OKeaHaX, TOrAa Kak Hu oauH u3 coccoputo-
HOCHbIX 6acceiiHOB reonoOruYecKOro NPOLUNOro He OTBEewaeT CKONbKO-HWByaAb
BeccnopHo 3ToMy MecTononoxeHuw. Bonee Toro, B OKeaHax XWMMWYECKaR
caaka chochatoB OTCYTCTBYeT faxe B 0OGNacTAX BOCXOAAWMX TeweHwid [Bary-
puH, 1978]. lokasaHa TaKxe HEBO3MOXHOCTb CYLIECTBOBAHMA MOPCKOW thay-
Hbl B 30HE XMMWWYECKOro ocaaeHwWA docharoe scneacteve u3bsitka CO, u
Hegoctatka O,; He ycraHoBneHsl ruGensHbie nocneacTBuA AnA Gentoca xo-
NOAHLIX rNyBGUHHLIX BOA B 30HE UX noavema Ha wensd [/InGposuy, 1965].
OctaercA CrOpHbIM OCaXAEHWE YUCTO XMMWYECKMM MyTeM Kakux-nubo coepu-
HEHMWA 3a WCKNK4YeHWeM KapboHaToB W nerko pacTBopuMbiX coned. Kpome
TOro, XemoreHHaA runoTe3a He MOXeT OBBACHUTL CBA3L Mexay obpasoBa-
Huem 3anewei cdochopuToB M KonebaHuAMKM ypoBHA mMoOpA. Waen xemoreH-
HOW runoTe3s! OKa3blBalOTCA OCOGEHHO HEeCOCTOATENbHbIMM ANA O6GBLACHEHWA
HaxkonneHwA ocOpUTOBLIX 3anexed BO BHYTPUKOHTUHEHTaNbHbIX MOPAX
[Crpaxoe, 1971]. WccnepoBaHMA 3epHUCTO-PaKyLUEYHWMKOBbLIX thocthopuTos
Mpubantuku wu wenBakoeeiXx coctoputos Benopyccun Takke NO3BONAKOT
YCOMHUTLCA B8 NPaBOMEPHOCTH PAAA €€ NONOMEHWA.

OxapakTepu3sosaHHaA Beiwe dochopuToHocHaA Tonwa [pubanTuitickoro
Bacceitva npeacraBnAeT coBOM CNOXHYIO COBOKYMHOCTE PYAHLIX 3anexei,
chopMUpOBaHHLIX B HECKONbKO MOCNEAOBAaTeNnbHbIX 3TanoB, COOTBETCTBYIO-
WMX CMmeHaM YCNOBWW OCaAKOHAaKONNEHWA, W OTPaXaeT 3aMeTHOe BRWAHWE
MHOrOYMCNEHHbIX BTOPUYHBIX hakTopos. OBWKMPHLIA reonorvyeckKuin mare-
pUan no3sONAET yTBepXaaTe, uTo thocthopuToHOCHAA Tonwa obpa3oBanack B
YCNOBWMAX OTCTynalowero MopA, o6ycnoBuBLIMX Pe3Kyl (haunanbHylo W3MeH-
YMBOCTbL NOPOA KaK NO NNOWAAW, Tak U B paspese. B nonsay atoro cavaerens-
CTBYIOT 3HauMTenbHoe pa3HoobGpa3ue cCOCTaea NOpPOA B paspese NPOAYKTUBHOR
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TONWM, Pa3NUuYMA B COCTABE M CTENEeHW COXPAHHOCTWM (hayHbl, HanWuve B pa3-
pese NOBEPXHOCTEW pa3MbiBa, YKasbiBalOWMX Ha AWCKPETHbIW XapakTep ceam-
MeHTaumMu. HakonneHwe ocrtatkosobonua — npoucxoauno B npubpexHon 30He
OTHOCHUTENLHO MENKOBOAHOro BacceiHa, rae Ha nepepacnpefeneHue W TPaHe-
NGpTUPOBKY 0BNOMONYHOrO Marepuana CYLEecTBEeHHO BNWANa BonHonpubonHaa
[eATENLHOCTE MOPA, YTO MOATBEPXA3eTCA XapakTepHOW ANA BEpPXHWX CNoeB
thocthopUTOHOCHOM TONWM KOCOW CNOMCTOCTBIO, NPOCNOAKAMW KOHIrNoMeparos
W CeAMMEHTAUMOHHBIX BPeKYMiA, NPUCYTCTBUMEM Ha KOHTAKTE C NOACTMAAIOLLMMMU
nopoaamMy XOpOLUO OKaTaHHbIX ranek necyawuctoro chocthoputa. MNMecyaHo-anes-
pPUTOBBLIA COCTaB OCaAKOB, XapaKTep WX 3aneraHuA, a TaK)Xe M3MeHeHWE CTeneHu
OKaTaHHOCTU W COPTUPOBKW 3epeH CBMAETeNbCTBYIOT 06 WHTEHCMBHOCTM pa3-
MbIBa M NEPeoTNnoXeHWW OCaAKoB B YCNOBWAX konebaHWA ypoBHA mopA. Mpu-
CYTCTBME INUHUCTBIX W aneBpuwTOBbIX 4YacTuly B 3epHax docdaros (npu ux
OTCYTCTBMM B UEMEHTE NOPOA) B COMETAHMWM CO CTENEeHbH COXPaHHOCTU thayHbl
YKasblBaeT Ha TO, YTO HekoTopaAa 4acTtb cdochopuToB morna obpasoBartbeA 3a
CYET WMHTEHCMBHOro nepemMbiBa (HOCHOPUTOBLIX 3anexeid BO BPEMA LITOPMOB.

Bce 3T hakThl HUKaK He OBBLACHWUMBI C TOYKM 3PEHWA XeMOreHHOW runo-
Te3wl, TeM Gonee ecnu y4vecTb, YTO XMMMUYeckaRr caaka thocatoB B 30He doTo-
CHHTE33 BECbMA OrpaHuyeHa BBuAYy OeicTporo nornolweHvA dochartoB nnaHKTo-
Hom. B ycnoeuax MpuGanTtuiickoro BacceitHa HarNAAHO BbICTYNAeT CBA3L MeXAy
docthopcogepKallMmMi Oprakuamamu U 3anexamu cocdopuToB, NpeacTaBnAw-
wrmu cobor TUNMYHbIE BUONUTHbIE OCagoyHble Nopoabl. Xensakoesle docdo-
putel Benopyccun obpaszoBanuce B YCNOBUMAX BHYTPUKOHTUHEHTaNLHOro Mop-
ckoro DacceiiHa Tak)Xe B 30He Menkoro wenetha, AnA KoToporo 6binv Xxapak-
TepHbI NOKankHbIE MNEPeoTNOXEeHWA OCaAKOB, HEOAHOKPAaTHbIA WX MNEPEMbIB,
KOHKpeuueobpa3zosaHue, npuaenu.lee K (hopMMpOBaHUIO B ONpeaeneHHsIX cro-
AX pa3pe3a )enBako..

MpeanonaraetcA, 4to ¢octhop Ha AHO BOAHLIX BacceitHOB nocTynan ¢ oTMep-
WwumKu opradusamamu [BywwuHckuid, 1979], a He xumuueckum nytem. W obpa-
30BaHue ¢octhopUTOB NPOUCXOAMNO He B pe3ynbTaTe Kakux-To HebnaronpuaTt-
HbIX YCNOBWIA ANA XW3HW OPraHM3moB, a, HaobopoT, BCneaAcTBME TaKWUX ycno-
BUW, KOTOpPble cnocoGCTBOBaNWM pacuBeTy opraHW4ecKoW xusHu. EctecteeHHoe
OTMWpPaHWe OpraHuamMoB, cogepawmx doctop, NPUBOAVNO B KOHEYHOM CueTe
K thocchoputoobpasoeanumio. Mpu 3tom obnacTu, GnaronpuATHLIE ANA pacuBeTa
BGuoca, CywecTBoBanK B MECTax BOCXOAALMX Te4yeHWA Ha wenbax B6nuan
ycTbee GonblumMx pek, obGecneuvBaBlUMX NPUTOK 3HAYWTENbHbIX KOMNWYECTB
nUTaTenbHbIX BEWECTB, NPeXXAe BCero pacTtBopeHHoro docdopa, 4to cnocob-
CTBOBanQ PasBUTHIO 3HauMTenbHeiX BMOMacc nnaHkToHa. B ycnosuAx cesepo-
Boctoka bBenopyccun, no-euaumomy, noctaswmkom dochatHoro marepuana
B naneosofoem Gbina p. npa-Cox.

Takum o06pazom, Bbllwen3noxeHHsle OBCTOATENLCTBA CBUAETENLCTBYHOT
B nonk3y 6GMOXMMWYECKON Teopuu NpovcxoXxaeHunR GocthopUTOHOCHBIX NOPOA
I.W. BywwuHckoro [1979]; oHa, noxanyi, HauGonee yGeauTensHo oBBACHA-
eT HekoTopble Bonpocekl thocchoputoobpasloBaHMA U B Nepeylo ovepeas hopmu-
poeaHne hochOpPUTOBLIX 3anexeil B CBA3M C PasMbIBOM W NEpPeoTNOXeHUem
OCafKoB.

PaccmoTpeHHble Bbile OTAenbHble acnekTsl tocthopuToo6pazoBaHuA, ero
3BONKOUMK, NMOMMMO HAYYHOrO, MMEOT BaKHOE NPaKTU4ecKoe 3HaueHue. Kpu-
TUMECKWIA aHanu3 3TuX acneKToB (Kak cnopHeix, Tak W GeccnopHbix) Gyaer
cnoco6GcTBOBaTE BbIpaGoTKE NOMCKOBLIX KPUTEPUEB Ha (oCthopUTbI, Y4TO OCO-
GeHHO BaKHO ANA Takux paikoHoB, kak BenopyccuAa, rae docthopuUTOHOCHLIE
thopmaummn ele HeAOCTAaTOYHO U3Y4eHbI.

B o6pazoBaHuu pasnuuHbiX hochOpUTOHOCHLIX th-hopmaumrii M Mx pacnpo-

cTpaHedun HabniopaeTcA onpefeneHHaA CTPaTMrpadM4eckan MpPWypPOYeHHOCTb,
212



CBMAETENLCTBYIOWAA O CYLIeCTBOBaHMK 3nox, BnaronpuATHbIX AnA docdaro-
HAaKOMNEHWA B KPYMHbIX peruoHax. [puunHbl 3TOr0 ABNEHWA elle HeAoCTaTou-
HO m3yueHbl. MNonudopmauvorHoe nonoxexue cochopuToB no3BonAeT npea-
NONOXWTe BO3MOXHOCTE 06pasoBaHuA ¢ochopuToHOCHBIX hopMauwii pasnuy-
HeiMM NyTAMK. HayuHo oBocHoeaHHaA TeopuA docdopuToHaKoNnesna, cosna-
HWe KoTopow — geno Byaywero, AOMKHA Y4YWTbIBATh He OTAENbHbIE aCNeKTbl
thochaTHOM reonoruu, a BeCb KOMNNEKC ee BONPOCOB.
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YAK 550.42:552.57:563.2

H.A. Cosuros, O.B. lNopbaves

YrMEPOAUCTLIE POPMALUK U UX 3BONHUWA
B UCTOPUX 3EMIA

MNpuHuMNuansHoe 3HayeHue B (HOPMaUMOHHOM aHanuae ocagoyHbix 06pazo-
BaHUA WMMEeT CONOCTaBNEHWE OAHOTWUMHBLIX, HO Pa3HOBO3PAaCTHLIX hopMauui,
HEOAHOKPAaTHO BO3HWKABLIMX B TEYEHWE reonoru4ecKoiW WCTOPUM, YTO NO3BO-
NAET BLIABUTL XapaKTepHbIe 4Y4epThl UX 3BONKOUMOHHOrO passuTUA. OaHum w3
Haubonee 6naronpuATHbIX OGBLEKTOB ANA MWccneaoBaHuwi nopo6Horo popa
MOryT CTaTb OTNOXEeHWA, oBoraweHHble YrnepoaucTbiM BEWECTBOM M LEnbiM
KOMMNEKCOM PYAHbIX M PacCeAHHbIX 3M1eMEHTOB, KOTOpble BO3HWKanW B onpe-
AENEHHbIX WCTOPWUKO-TEONOrMYECKUX YCNOBMAX Ha MPOTAMXEHUW BCEA WUCTOPWUM
3emnu.

Hanbonee papesHue yrnepoacogepXauive nopoasl, 6GuoreHHaR npupopa
KOTOPbIX MOATBEPKAAETCA NaneobMONOrMYEeCKUMM U W3OTOMHBLIMU AAHHBIMM,
OTMeualoTCA yike B paHHem apxee [Brooks et al., 1973; Shopf, 1975].

B coBpemeHHYI0 3nNoxXy NPOUECC HAaKOMNEHWA YrnepoaMcToro (opraHuyecko-
ro) BewecTBaMoxHo HabnwaaTe B aKBaTOPWAX BHYTPUKOHTMHEHTaNbHbIX
Mopeii, Hanpumep YepHoro u BanTuiickoro, u Ha wenste pRAa OKpauH mate-
pukos, Hanpumep Ha wenbthax KanudopHuiickom u Kro-3anaagvoin Adpukn.

B 3aBMCMMOCTM OT rNaBHbIX YNEHOB NapareHe3sUCOB BbIAENAKTCA YeTbipe
(hOpMaUMOHHBIX THUNA YrnepoavCTbIX OTNOXEHWA: TeppUreHHO-YrnepoAvCTbId,
KPeMHWUCTO-YrMepoAMCTbIA, KapboHaTHO-YrNepoaucCTbiil M BYNKaHOreHHO-Kpem-
HUCTO- (kapBonatHo) -yrnepoancteii [Cosunos, Cuaoperko, 1976] .

Kak nokasanu uccnefoBaHWA NOCNeAHUX neT, YrnepoaucTele W yrnepoa-
cojepaiue nopoasl ABMAKTCA WKMPOKO PacnpoCTPaHeHHON M HEOTHEMNeMOW
COCTaBNAIOWENA OCAf0YHO-MEeTaMOPMUYECKUX TONW, B Npeaenax npaKkTU4YeCKH
BCEX WM3BECTHLIX Ham aokembpuitickux pernoHos [Cs.A. CugopeHko, A.B. Cu-
nopeHko, 1975; CosuHos, Cuaoperko, 1981]. M30TonHble COOTHOLUEHWMA Y-
nepoaa Mo3sonMNM AOCTAaTOMHO OTYETNIMBO NOKasaTe GMOreHHyw npupoay yr-
nepoaa 3TMX OTNOXEHWA, NpuyeM B BONbLLUMHCTBE CNy4aeB COOTHOLUEHWA W30-
TONOB Yyrnepoaa B AokemM6puickux kKapboHaTax, acCOUMMPYIOWMX C yrnepo-
AUCTBIMU NOpoAamMK, BNU3KO K TAKOBOMY ANA CPeAHEro COBPeMEeHHOro mop-
ckoro kapboHata [Cuaopexko u ap., 1974; Schidlowski et al., 1975].

KonuyecTBeHHbie NOACYEThI MOKAa3bIBalOT, YTO Haubonee xapakTepHam acco-
uMauvAa Nopoj, coaep<awan csobogHoe yrnepoanCcToe BEWecTBO B paHHeM fo-
KemMBpuu, — FAMHUCTBIE CNaHubl U OGbIYHBIE MAW BLICOKOrMUHO3EMUCTLIE THEW-
cel. OTHOCMTENLHO peXe YrNepoACoAepXKalliue NOpoAbl BCTPEYaloTCA B accouma-
uumM c kapboHaTHbiMuM nopogamu. Ewe pexe yrnepoacosepxawmmu GbiBaioT
KBapuMTel WM KBapuuTo-necyaHuku. HameyaeTcA  aHanorMA C 3IMMUMPUYECKH
YCTaHOBNeHHbIM (haKTOM BCTPEYaeMOCTM OPraHMYecKoro BewecTsa B rnuHax,
KapBoHaTHBIX MopoAax M B MNECcYaHWKax, KOTOPbIM M3BECTeH ANA OCAA0YHbIX
nopoa caHeposon [Ce.A. CupopeHko, A.B. CupopeHko, 1975].

Tem He meHee B AokemMBpuM NPUCYTCTBYIOT BCe NepevdcneHHbie Bbile dop-
MauMOHHbIE TUNbl BGUOreHHBIX YrnNepoaucTeix oTnoxeHwin. [lo-Buaumomy,
HavbBonee npeacTaBUTENbHLIMA AOKEMBPUACKUMKM NOPOAAMM ABNAIOTCA BbICO-
KOrNWHO3EMMUCTLIE CnaHubl, obBoraweHHsble TOHKOpacceAHHbIM rpadmTononob-
HbIM BewecTeoM. NpUMEPOM MOrYT CAYXUTb KMaHMTOBLIE CNaHUbl CBUTLI KeWB
Ha KonbckOM nonyocTpoBe, ABNAKOWMWECA MeTaMOpdu30OBaHHLIMU aHanoramu
K30NUHWTOBLIX FMUH.

AnA kapbBoHaTHO-YrNepoAUCTLIX OTNOXeHUHW aoKeMBpuA OTMeYaeTcA nocre-
neHHoe yBenuyeHne cTeneHn KapBOHATHOCTWM YrnepoancTeiX MOPOA OT apxei-
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Puc. 1. Cocvas rNMHUCTBIX KOMMOHEHTOE METANENMTOB M3 YrNepoAMCTLIX OTNOMEHWH pa3-
AwiHBIX HOPMAUMOHMBIX TUNOR

A — TEPPUreHHO-YrNepoaMCTLIA TWN: NOATUNLE | — BHICOKOrNMHO3ZEMMCTLIN, 2 —
rmapocnogncTeiil; B — kapbonatHo-yrnepoaucTeiit Tun; B — KpemHWMCTO-yrnepoavcrsiin
™n

ckux c¢opmMaumi K BepxHenoKeMBpUICKWUM, oTpaaowee obulyo TeHAeHUWIO
K AuddepeHuM poBaHHOCTW COCTaBa NOPOA 0Caao4HbIX hopmauuii BO BpemMeHu,
06ycnoBneHHyo, NO-BUAMMOMY, XapaKTePOM 3BONIOUMN TEKTOHUMECKOTO Pexu-
Ma pa3BUTUA 3eMHOW KOpbl. |

B uenom, HECMOTPA Ha pAA OTNWYMIA B YCNOBUAX (OPMMPOBaHWA AOKEM-
Bpuiticknux W (haHepo30MCKKUX YrNepoanCTbIX OTNOXKeHWA, OCHOBHbIE TPYMNbl
nopoaHeix accoumaumin (hopmaumMoHHbIX TUNOB YrNepoaucTsIX nopoa) npocne-
MWBAKTCA OT PaHHEro AOKeMBPUA 10 COBPEMEHHBIX OTNOMXEHWNA.

Heo6xoaumo Gonee neTanbHO OCTAHOBMTLCA HAa aHanu3e COCTaBa rAMHWCTOro
KOMMOHEHTa YrnepoanucTbiX MOPOA Kak OAHOTO W3 FNaBHbIX COCTABNAKLWNX
yrnepoacogepxawmx cnavuee. Kak nokasaHo B uenou cepuu pabot [®Pauuans-
Hble TUNLL..., 1973; AxynswuHa v ap., 1976; 3xyc, 1966], cocTas rAMHACTBIX
KOMMOHEHTOB TeCHO CBA33aH C YCNOBMAMK d)OpMMpOBaHHﬂ yrnepoamcrbix
ocagkoB. Tak, no paHHbim [Ix. Mpuicmuta [1981)], Ha npodwvne MopcKoro
ocagKoHakonneHuA (0T NpuBpexHbIX YCNoBMM K rny6OKOBOAHLIM) COOTHOLE-
HWe Mexay OCHOBHbIMK TpYMNamu rMWHUCTbIX MWUHEpPanos, Takux, Kak Kaonwu-
HUT+ruapocnioaa (MNAMT) —  MOHTMOPUNNOHUT-XNOPWUTLI (+rnayKoHuT), = ao-
CTaTOYHO MNOCTOAHHBI, W MX accoumauuMn npubnuanTensHO COOTBETCTRYIOT
YCNOBMAM OCaAKOHAKONNEHUA TePPUreHHO-YrNepoancTLIX (rMapocnioaatkaonu-
HAT C He3HaYMTeNnbHOW MPUMECHI0 MOHTMOPWNNOHWTA), Kapb6oHaTHO-yrnepo-
ancTbix (ruapocnioabl CO 3HAYUTENBHOW NPUMECHI0 MOHTMOPUANOHUTE) U Kpem-
HUCTO-yrnepoancTbix (ruapocnioga + MOHTMOPUNNOHWUT C CYLWECTBEHHOW Npu-
Mechil XNOpUTa U rMayKoHWTa) ocaaKos.

PekoHCTpYKUMA NEPBUYHOIO COCTaBa MMUHWCTON COCTaBNAIOWEH A0KeMOBpuiA-
CKux yrnepoavcis!x opMaumii No mMeToamke MH(MOPMATUBHBLIX KOMMOHEHTOB
[Npenosckuin, 1976] oxasana (puc. 1), 4To ANA OTNOMEHUA TEPPUreHHO-
yrnepoamcroro Twna (cm. puc. 1, A) xapakTepHsl NenuThl KaonWHUTOBOrO
Tana (A, 1) W ruapocmMoaUcTbie rhitHbl C HE3HAYUTENLHON NPYUMECBID MOHTMO-
punnomnta (A, 2). B oTnomewnaAx yirnepoaucto-kap6GonatHon dopmaummn
{cm. puc. 1, 5) npeo6nanaloT NenwuTel CyLWECTESHHO-TMAPOCAIOAKCTOrO cocTa-
Ba HepeAKO CO 3HAYMTENLHOW NPUMECHI0 MOHTMopunncHuTa. [lnA nopoa Kpem-
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HUCTO-yrnepoaucTon opmaummn (cm. puc. 1, B) Hapagy ¢ rMApoCNOAMCTbIM
KOMMOHEHTOM CYyLecTBeHHOe MeCTO 33aHMMaKT NayKOHWUT U XNOPUTbl Xene-
3UCTOro paaa.

AHaNoOrn4YHLIM XapakTep pacnpeaeneHnA rAMHUCTLIX KOMNOHEHTOER  dMK-
cCMpYeTCA M B HemMeTamop(du3OBaHHbLIX YrNepoAcOoAepMalimMX OTNOMEHUAX
thaHepozon [AkynbwwmHa u ap., 1978; Baxexosa v ap., 1978; INoor, 1978].
CxoacTBO COCTaBa FAMHWCTBLIX KOMMOHEHTOB B A0KEMBPUACKUX OTNOMKEHWAX
(no pacyeTHBIM paHHbLIM) W B OTNOXeHWAX (haHepo30A CBuARTENnbCTBYET 06
OTCYTCTEMW NPUHUMNKWANLHLIX OTNMYMIA B ycnoBuAx (opMUPOBaHWA yrnepo-
AWUCTO-TNIMHUCTBIX OCAAKOB B (haHepo3oe u gokemGpuu.

lMpumepel reonorvyeckux paspe3oB HeMEeTaMopdM30BaHHLIX OTNOXEHWH
cthaHepo3oA ¥ MX MeTaMopdMyecKUX aHanoros, OTHOCMMBIX K TeppureHHo-
yrnepoauctomy hopmauuoHHOMY TUny, NpusBeaeHs! Ha puc. 2 (A).

Komnnexkc nopoa onuchiBaemoro ¢GopMauMoOHHOro TWMa npeacTasned ne-
PEecnauBalWMMNCA BbICOKOYTNEPOAUCTLIMKU aneBponnTamMu, aprunnuTamu, rnu-
HUCTBIMK CRaHUaMu “ KMxX MeTamopdM30BaHHLIMK 3KBUBaNeHTamu. Xapak-
TepHble 0COBEHHOCTM 3TOr0 (OPMAUMOHHOTO TUNA — CMELLAHHLIA MWHepans-
HbIA COCTaB FAMHUCTOrO marepuana (ruapocnioga, KaonMHWT, MOHTMOPUN-
NOHMT) U oBuNMe TOHKOPACCEAHHOrO YrNepoauCTOro BewecTea, NUIMEeHTUPYIO-
Wero OCHOBHYK TKaHb nopoasi (Ao 10% w Gonee). Kak npaBuno, ocagku pac-
cMarpuBaeMsix hopmMauuii 3aneraloT Ha pasmMbITOW NOBEPXHOCTVW NOACTUNAKOLLUX
nopoa ¥ ABNAKTCA OTNOXEHWAMM MENKOBOAHbIX BacceMHOB HayanbHbIX UMK-
NOB TpaHcrpeccuid. XapakTepHo HakonneHWe ocagkoe B 0BCTaHOBKEe CepoBO-
AOPOAHOI0 3apa)KeHNA NPUAOHHBLIX BOA.

O6wan TeHAGHUMA ANA OTNOXEHUA TeppureHHo-yrnepoavcTon cdopmauun —
yMmeHbLueHne obuwero obbema aToro TMNa yrnepoaucTbIX OTNOXKEHWA KakK WMHAK-
BUAYaNU3WpOBaHHLIX reonoruYecKux Ten B WHTepsane oT AokembpuA Ao Kai-
Ho30A. OgHOBPEMEHHO OTMEYaeTCA, YTO YAeNbHbIW BEC BbICOKOYINepoaMCTbIX
OTNOXeHW B uenom AnA daHepo30MCKUX OTMOMEHWA Bbile, YemM ANA AOKeMm-
BpUIACKKX, YTO, BEPOATHO, CBA3aHO C O6LIeA TeHAeHUUEN 3BONKOUMK NNAKTOHO-
reHHoro M BGeHTOreHHOro HaKONMEeHWA OPraHMYecKOoro BeulecTBa B MOPCKMWX
ocapkax [Crpaxos, 1963].

CywecrtBeHHO MeHAeTcA W Mopdonorua bBaccenHoB, B KOTOpbIX OTnara-
nWCh yrnepoaMcTeie ocagku. JlokanbHble MenKoBoAHble aokembBpuiickue Gac-
CeiHbl, CcHOPMWUPOBAHHLIE HA XECTKOM OCHOBaHWW, CMEHRAIOTCA B thaHeposoe
OBWMPHLIMK  MENKOBOAHLIMKM BacceHamMu NAcCUBHLIX OKpauH nnatdgopm.

Kap6oxaTHo-yrnepoaucteie opMaumn nNpeacTagnAlT coboi Takke YCTOW-
YMBYI0 BO BPEMEHM NOPuuHyl accouuaumio. Mpumeps! OTNOXKEHUA 3ITOrO TUNa
npvBeaeHsl Ha puc. 2 (B).

Kak BuMagHO M3 NpuBOAMMOro Marepuana, oTnoxeHuA KapboHaTHo-yrnepo-
AWCTOR hopmaumMn MMEKT TEeHAEHUMIO W3MEHEHMA BO BPEMEHW, aHANOrWuYHYI0
OTMeYeHHOW paHee ANA TeppureHHo-yrnepoaucTor opmaumu: obuiee cokpate-
HMEe MolHOCTer GopMauun OT A0KeMBPUA K KalHO301 NpU OAHOBPEMEHHOM
yBenu4YeHun YAEeNnsHoOro Beca BbICOKOYrNepoauCTbIX NOPoA B cocTaee dopma-
unii. O6WwupHbie BOAOEMbI NPOTOMUOrEOCMHKNWHANLHOTO TWMNA, B KOTOPLIX
c¢opMUpOBanuchk YrnepoavCTbIe OTNOMEHMA, XapaKTepHbie ANA aokemMGpuiicko-
ro 3Tana, HayuHaA C Naneo30A CMEHAKOTCA BHYTPUKOHTUHEHTANbHbLIMK MOPCKHK-
MU U 03epHbiMK GacceiiHamu nnaThopMeHHOro Tuna.

KpeMHUCTO-yrnepoamcTeid TN GopMaumi Tak»Ke NONb3YeTCA LMPOKUM
pacnpocTpaHeHrMeM B OTNOXEHWAX AOKeMBpPUA M (paHepO30A BCEX KOHTMHEHTOB
(cm. puc. 2, B). OcobeHHocTb 3TOro (hOPMauUvOHHOrO TWMAa — HEPeAKO PuT-
MUYHOE YepefoBaHWe KPEMHWCTBIX M KPEMHWUCTO-YrNePOAMCTLIX CNaHUEB npu
NOAYMHEHHOM 3HAYEHWK CNAHUEB rMUHUCTOro CocTasa.

AnA GonbWMHCTBA NOPOA XapaKTepHbl TOHKOCNOMCTbIE TEKCTYPbl, BbICOKOE
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conepxaHue opraduyeckoro sewectea (go 50—70%), HeBonblwoe KoNUYECTBO
TeppureHHoro marepuana. OyeHb xapakTepHa TecHaA NPWYPOMEHHOCTL Yrnepo-
AVCTBIX CNaHUEB K Y4acTKam PasBUTUA haunid, NepexoaHbiX MeXay KpeMHMCTbI-
MW 1 KapBoHaTHBIMKU, XOTA YAENbHLIA BeC KapboHaTHLIX OCAAKOB B 3TOM Tune
chopmMaunii Hesenuk.

AHanua naneodaumansHbiX YCNnoBuid hOpMUPOBaHUA AOKEMBPUACKUX (HKMK-
HenpoTepo3zoncKkux) Hambonee TUNWuHbIX o6pa3zoBaHuid 3Toro Tuna [Xaawo-
ea, 1971; Goodwin, 1962] noka3sbiBaer, 4To, Kak npasuno, HacceitHbl, rae
NPOWUCXOAWUND HAKOMNEHWe YrNepoaucToro BewlecTsa, 6binU MeNnKOoBOAHbLIMM,
3a4acTyl0 NaryHHOro TWNa,CHU3KWUM OKpYXawwum pensedom. B cHocumom
‘Matepuane npeoBnagany NPOAYKTbl MHTEHCMBHOIO XWMWYECKOrO BbiBETPWBa-
HUA.

MakcumManbHOro pasBUMTUA OTNOXKEHUA KPeMHWCTO-YrnepoaucToro Tuna no-
nysyunu 8 nosgHem pgokem6puu v naneosoe (NPOTAXEHHbIE NONOCLI MeTanno-
HOCHBIX YepHbIX cnaHues B EBpasvv v Ha Apyrux KOHTUHEHTax), yTo cBA3aHO
C peanusauuveit HOBOrO TEKTOHWYECKOTO CTUAR Pa3’BUTUA 3€MHOW KOpPbI C MOAB-
neHvem OBLWMPHBLIX KOHTMHEHTaNbHbIX OKpauH. B me3030e U KailHo30e Hame-
YalTCA 3HaYUTENbHbIE COKPALLEHNA 3TOro TUNa hopmMaumnu.

CoBpeMeHHOE HaKONNeHWe KPeMHUCTbIX O0CaaKoB, obBorauweHHblX opra-
HUYECKMM BeulecTBOM, OTMeuaeTcA, Hanpumep, B panoxe [lepyaHckoro no-
Gepexxba Tuxoro okeawa.

AnsennuHrosan Moaens HaxKOMNeHWA YrnepoagucTo-KpemMHWUMCTbIX O0CaaKoB,
no-eMaMmMomMy, umena mecTo u B Gonee paHHue reonorvyeckue anoxu. B Hambo-
nee NONHOM BUAE — Kak cOYeTaHue ABYX dhaumanbHbliX 30H — MOPCKOW LWenNb-
thoeoin haumm, 06OraweHHoOW OPraHMKOW U KOHTWHEHTaNbHO-NAryHHOW C Npus-
HaKkamyv apuMaHOCTM KNWMMaTta Ha KOHTWMHEHTe, — 3Ty MOgenb MOXHO Habnwaats
B OTNOXeHuAx thopmaumn PocopuA.

HauuHan ¢ BepxHero npoTepo30A AOCTaTOMHO YETKO pa3nuyalTcA nnatdop-
MEHHbIA W TeOCHMHKNUHANBHLIE TUMNLI KPEMHWCTO-YTINepoAnCThIX (hopmauvi.
Mepebii, Kak Npaeuno, NPeacTaBneH OTMAOXEHWAMU 3NU- U BHYTPUKOHTUHEH-
TanbHbIX MENKOBOAHLIX HGacceMHOB C MOLWLHOCTBIO, HE NPeBbIWAlOWEN NepBbIX
AECATKOB MeTpoB. B reocMHKNWHanbHbIX pa3spesax YrnepoawcTbie Mopoab!
HecyT npwu3Haku rnyGokoBogHocTv (dhauum NOABOAHOro cKnoHa M T. A.).
CymmapHaA MOWHOCTb hopMaumnii 31eCb COTHU METPOB, PeXEe — ThICAYM.

XapaktepHan 0coBeHHOCTb PAAA MPOTEPO3OWCKMX W MNanNeo3oMCKUX Kpem-
HUCTO-YrnepoancTeix GopmMaumii — nepexoa NO nartepany KpPemMHUCTO-yrne-
poaucTeix ocaakose B toctoputoBeie. B paHHem pokembGpun Takue chaumans-
Hble 3aMelleHWA He oTMevalnTcA. MoXHO NpeanonoMuTs, 4YTo thocdaToHakon-
neHuve, TECHO acCoOUMMPYIOLLEe C HAKOMNEeHWeM YrnepoancTbIX TOML, TECHO CBA-
33HO C MeXaHM3MoMm (OPMWPOBAHWA MEOCMHKAWHAaNbHLIX CTPYKTYP W CBA3aH-
HbIX C HUMW KOHTUHEHTanNbHbIX OKpPavH.

BynkaHoreHHo-yrnepoauctsie diopMaumn TakxKe AOCTAaTOMHO LWMWMPOKO pac-
npocTpaHeHs! Kak B gokembpuu, Tak u 8 Gonee no3gaHue anoxu (cm. puc. 2, IN).
J1eT TMN hopMauwiA XapakTepeH ANA PaHHWUX CTaAvi  PasBUTUA FEOCHHKNW-
HanbHbIX 30H. -

Komnnexkc nopoa thopmauuu o6bIYHO NpeaCTasneH nepecnavwBaHueM yrne-
POAUCTBIX KPeMHUCTBIX Wnm KWETHMX cnaHues, AWM, M3BeCTHAKOB, AO-
NOMMTOB, WHOrga rpybGeiXx KNAacTUYecKux NOpoa C NPOAYKTaM¥M NOABOAHOIO
BYNKAHW3IMAE; XADAKTEPHO Hanuwie MHOTWX TOPU3OHTOB YIMEDOANCTLIX CRAHUEE.

HecmoTpa Ha foCTaToOYHO YETKYIO CBA3L YrNepoAUCTLIX OTAOKEHWA C BYNKa-
HOTEeHHbIMK 06pa3zoBaHMAMMK, AETANbHLIA aHANK3 3NOX HWAKONMEHUA Yrnepo-
AWCTOro BewlecTBa NoKa3sbiBaeT, YTo Hanbonee TRCHAR ACCOWWALWA Y MEPOAUCTO-
o BewecTtBa OTMEYaeTCA HE C BYNKaHOreHHbINM, 8 C KapboHaTHbIMK, Kpem-
HUCTLIMW ¥ TAMHUCTBIMK haunAaMU, B 3noxm MHTEHCUBHOrO HAKONNEHUA BYNKa-
15. 3ax. 1620 217
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HOreHHOro mMarepuana, T. €. B NepuoAbl MaKCUMansHOW TEKTOHWYECKOW aKTUB-
HOCTK, HAKONNEHWE OPraHMYecKoro BeWecTBa COKPAaWanoch MNM Npekpaua-
Nnock CoBCeM.

B uenom, Tak xe Kak v npeabiaywnid GopMauMoHHBIA TN, BYNKaHOreHHo-
yrnepogmcteid Tun copmMauMii HaubBoNbWOro pPacnpocTpaHeHMA AOCTUraeT B
3BreOCUHKNMHANLHBIX OTMOXEHUAX HWXKHEro naneo3od. B mMe3030McKUX reo-
CMHKNUHANBHLIX OTNOXEHWAX PONb 3TOro OPMAaUMOHHOrO TUNA TakKxe 3amer-
HO CHWXKAETCA.

Ocoboro BHUMaHUA 3aCNYXWBAET rEOXMMUYECKUIA acnekT npobnems! 380Nt0-
UMK yrnepoamcteix hopmMaumi 8 MCTopun 3emMnu.

YrnepoavcTbie "OTNOMEHWA NEepeYncneHHbix (opMaumoHHbIX TUNoB 0BbIYHO
COAepXaT B MOBbIWEHHbIX KOHUEHTPAUMAX KOMNNEKC TaKMX 3NeMEHTOB, Kak
thocchop, mapradeu, BaHaamii, cepebpo, 3onoto, MonubBaeH, peakue 3eMnM W
PAA APYrUX 3NEMEHTOB W MOFYT PacCMaTpUBaTLCA B KAYeCcTBE YHUKanbHbIX
reOXMMMYECKHUX aKKYMYNATOPOB YyKa3aHHbix 3nemeHToB. O6uwenssecTHo,
4YTO B MPOLECCe >KM3HEeAeATENLHOCTM W MOCne 3aXOPOHEHWA OpraHuYyecKoe Be-
wecTBo cnocoBHO yCBaMBaTb M3 MOPCKMX BOA PAA ManbiX WM PacCeAHHBLIX
anemeHToB [BepHaackwi, 1955; Budorpagos, 1935—1944; Mawnckan, [lpos-
posa, 1964] .

EctecTBeHHbI WHTEpeC Bbi3biBaeT XapakTep W3MEHEHWA COAepXKaHuA ne-
PEYMCNEHHBIX 3MEMEHTOB B COCTaBé WCKOMNa@MOro OPraHW4YecKoro BewlecT-
Ba B TeweHue reonoruveckoi uctopuu 3emnu. [inA atoih uenu Gbinu Mcnone-
30BaHbl KaK nUTepaTypHbie AdHHbIE, TaK ¥ maTepuansl aBTOpPOB No pacnpe-
AENeHnio Manbix 3NEMEHTOB B yrnepoaucteix (c copepxanuem C,,. > 10%)
topmaunAx B BO3PacTHOM MWHTEpBane OT apXeMCKux nopof ¢ abcontoTHbIM
Bo3pactom Bonee 2,6—3 mnpa. neT 4o coBpemMeHHbix ocaakos (puc. 3). Kak
BUAHO W3 NPUBOAUMMOW AMArpamMmbl, TaKue 3NeMeHTbl, KaK HUKenb, KobansT,
xpom, mMonubpeH, meab, cepebpo, UMHK, BaHaguii, cBuHel, ypaH, docctop u
CTPOHUWIA, COAEPXKaTCA B MNOBbILWEHHbLIX KOHUEHTpauuAx. B Hemetamopdwm-
30BaHHbIX (hopMauMAX (aHepo30A COAEPXaHWA OTAeNbHbIX 3nemMeHToB (Ba-
Hapwii, ypaH, cepebpo, monubBaeH n pRA Apyrux) oBHapYXUBaIOT KONWUYECTBEH-
HYI0 B3aMMOCBA3b C OpPraHMYyecKum BewlectBoMm. ABCONKOTHbIE COAEPXKAHWA

—

Puc 2. OTHOCMTENbHAA PAcnpPOCTPAHEHHOCTE YTNEPOAMCTBIX OTNOMEHWH paznMuHbix top-
MBUMONHHBIX TMNOB B AoKembpuu u taHeposzoe

(Umdper n Gyxkssl Ha cxeme) A — TePPUreHHO-yrnepoamcTeil Tan: 1 — rpaduToBbIe
rHeiice! Y kpauHckoro wmta [Cemenenxo, Xykoe, 1955], 2— cewrta keiie |Benskos,
1963], 3 — rpadmTossie cnaHusl AporuHckoro rpabesa [Bepeswxun, 1971], 4 — yrne
poancTeie cnanusi CwHo-Kopeiickoro wwmra [Meonorus Kopew, 1964], 5 — cnanubl Haw-
cay [Whit, Wright, 1954], 6 — rpantonutoebie cnaHusl Mpubantaxku [Kusumnaru, Noor,
1973], 7 — BawewosBckan ceuta 3anagHo-Cubupckoi nauter [Mnymaw, 19716]. B —
Kap6oHaTHO-YrnepoancTelit TMN: 1 — yrnepoavcro-kapboHaTtHaR NOACBMTA BEpPXHEW CBW-
o1 (K,) kpusopomckoit cepuw [Kanmes, 1965], 2 — wynrurosan tonwa [ Xaputomos,
1938], 3 — wapsikckan cenmTta Kokuerasckoro maccusa [Cosunos, 1975, 4 — cnanusi
Maucensa [Kautzsch, 1942], 5 — O6WecLIPTCKOE MECTOPOXAGHWE FOPIOYMX  CRaKues
[Aexywxra, 1973], 6 — cospemexHsie ocanku YepHoro mopa [Crpaxos, 1962]. B —
KPeMHUCTO-yrnepoancTelid Tun: 1 — rpaduiossie cnaHubl cepiu Cumanay [Muxainos,
1969], 2 — cepun Anumukn [James, 1968], 3 — psilon [weBarnsl [Xonopos, 1973],
4 — canta lWukcait, CesepHbiit Kasaxcraw, 5 — CesepHbit Tenex, Kasaxcraw [Kopones,
1962], 6 — dopmaunn Qochopun [McKelvey et al.,, 1953], 7 — kpemuucrtsie unsi Oxor-
ckoro mopa [Xyse, 1962]. I — synkaHorenHo-yrnepogucyeii Twn: 1 — Nabpapopckuin
Tpor [Harrison, 1953], 2 — cewma Mpevopun [Qwo-Toir, 1957], 3 — wyHruTe Kapenvun
[Fanao6una, Mopnose, 1975], 4 — tamansikckaR ceuta [Mxpremean, 1971], § — Ky»
Heuknin Anatay [Mxpreisan, 1971]

1 — yrnepogncTeie cnaHusl; 2 — BbLICOKOYrNepoAMCTbIE NOpoasbl; J — NecyaHbie no-
POAbI; 4 — rNMHBI M FNUHACTBIE CnaHUsl; 5 — KapBonaTthbie Nopoabl; 6 — KpPeMHMCTLbIE
Nopoaei; 7 — BynkauuTtel; 8 — cpeaHee copepmanne copri 9 — nepuoasl Hakonne
HuA OB
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Puc. 3. PacnpeneneHve Manbix 3NeMEHTOB B YrnepoAwcTbix dopmaunax npoxembpus w
tanepo3on

Uwdpel Ha cxeme: 7 — cepuA Cypan, Kawapa [Cloud et al., 1965], 2 — rpadwro-
sbie cnavusl MpuBaiikanea [Octanewxo m ap., 19701, 3 — rpadwroBbie cnavust Mpu-
asoseA, 4 — TMmckan cauta KMA, 5 — cnanusr Oytoxkymny [Peltola, 1960], 6 — yrne-
pommcTbie cnavusl HaropsA CaWrunew [Boposckam u ap., 1968], 7 — cepua Buuxsr
(MHaun) [Murty et al.,, 1962], 8 — cnavuw Hawcaw [Vine, Tourtelot, 1970], 9 — An-
tae-Cannckan oBnacte [MpaHosa, 1971), 70 — yrnepoancreie cnanupl LienTpaneHoin Azum,
11 — Cuno-Kopelickmnit wut, 72 — Konem Weseuwn [Bates, Strahl, 1957], 73 — cnanuw Yar-
Tanyra [Vine, Tourtelot, 1970], 74— ®ccdopun [1am e Vine, Tourtelot, 1970], 75— Kyn-
thepwmcep (FAP, ®PI) [Beaenons, 1964], 76— Mpuw-Pusep [Vine, Tourtelot, 1970], 17—
coBpemeHHbie ocankw, oGorawennsie Copr [Batypun u ap., 1967]. Knapku xoHuenTpaumii:
1-2-5; 2-5-10; 3—>10

3NeMBHTOB MOTMyT 3HaYMTenbHO BapbMpPOBaTh B 3aBUCMMOCTW OT YCNOBWA Ha-
KOMNNEHWA M NOCNeaylolWMnX BTOPWUYHBbIX NpeoGpasoBaHuit dopmaunin, Tem He
MeHee XapakTepHbii Habop 3NeMEHTOB OCTaeTCA MOCTOAHHBIM. 3TU AaHHble
noaTeepxaalnT meicns B:W. Bepraackoro [1955] o noctoAHcTBe xumMu4ecKoro
COCTaBa XWBbIX OPraHM3MOB B TeYeHMEe Meonoru4yeckKon UCTopurn 3emnu.

3aMeTHOe BNMAHME HAa U3MEHEHWUE COCTaBa W COAEPXaHUI ManbiX 3NeMeHTOB
B YrnepoaucTE!X OTNOMEHWAX OKa3siBalwT (aKTOpskl, CBA3aHHbLIE CO BTOPUYHbI-
MW M3MEHEHUAMM U METAMOPHM3RiOM opraHuueckKoro BeulecTsa. Knapk KoH-
UeHTPAUMKM CBUHLA, MbllUbAKA, FepMaHvA, ypaHa, coctopa, cTpoHumA, GapwuA,
uMHKa, MonubaeHa ANA MeTamMopgM30BaHHLIX AOKeMBpUACKWUX hopmauuit
OKa3bIBAETCA 3HAYMTENBHO HWKE, 4Yem ANA HemeTamop(u3oBaHHbIX MOPoA
thaneposon. Gonee Toro, AnA  (hopmaumii, NPOLIBALLIMX amdnBonNuTOBYIO U rpa-
HYyMUTOBYI0 haunu meTamopduama, oTMeyarTcd MUHUMAaNbHbIE KOHUEHTpauuu
yKa3aHHbIX 3nemeHToB. Metamopduiam npusoaut K PaspylueHuio MeTannoop-
raHUYeCKUx COEAMHEHMIA 3TUX METannoB M ux copbiys OHHbIX CBA3ei, YTO BbiI3bI-
Bd€T WX nepepacnpefeneHite, a MHoraa v opmMuposan,1€ BTOPUNHBIX PYAHbIX
CKOMNNEHHA.
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Apyrue 3anemeHTbl (HMUKens, kKoBanbT, Xpom, meab, cepebpo, Topui, BaHa-
auWW) , T. e. anemMeHTsl, obnanaowwme Hanbonee NPOYHOM CBA3LIO C OPraHUYecKon
COCTaBNAKILEN MNOpPOoA, OKasbiBawTcA Bonee KOHCEPBaTWBHLIMKM 4 NO OTHOLE-
HUID K MeTamopdmyeckum npeobpasoBaHnAM OCaaKoB.

Takum 06pasom, MOXHO KOHCTaTWPOBAThL AOCTaTOMHOE eauHooGpasuve B
CreKTpe 3NemMeHTOB, 06nafalowmx MOBbILWEHHBIMA KOHUEHTPauMAMW B MNOpo-
Aax yrnepoamcTeix dopmaumnii Ha Bcem 0603pMMOM WHTEpBane reonoruvyeckon
nctopun 3emnu. MocnegHee, NO-BMAMMOMY, CBA33HO C TEM, 4YTO OCHOBHBIMM
HaKONUTENAMMW OPraHMYecKOro BeLecTBa B 3TUX OTNOXeHWAX Bbinu Hu3wwe
MOPCKMe OpraHu3mel, obnapaswme YAMBWUTENbHbIM NOCTOAHCTBOM COCTaBa
MaKpo- 1 MWKPO3NEMEHTOB, NpPaKTUYeCcKu He oGHapymuBan permoHanbHbIX
kone6anuuit  [Moore, Bostrom, 1978]. TakaR KoHcepBaTMBHOCTE WX COCTaBa
CBA3aHa, NO-BUAUMOMY, C TeM (aKTOM, YTO UX 3BOMIOLUMOHHOE pPasBuUTUe 3aBep-
LUMNOCh HA CaMbIX PaHHWX 3Tanax reoforM4ecKon UCTopuM.

Boaepawanace K Bonpocy 06 3BONOUMM HAKONNEHWA YIMEepoAMCThIX OTNOXe-
HUIA Ha NPOTAXEeHWK I'EOITOI'M‘IECKOI‘;! ncTopwKn, cneayeT OCTaHOBUTBCA Ha MacluTa-
6ax aroro npouecca. Ha npueoaumoin auvarpamme (cm. puc. 3) BugHa oTHocK-
TENbHaA pacnpoCTPaHEHHOCTL yrnepoaucTeix hopmaunin B gokem6pun u daHe-
po3oe. YuuTbiBaA BCe BbilIECKAa3aHHOE C  YYeTOM NPOBOAMMON AWarpammbi,
MOXHO KOHCTaTUPOBaTh, BO-NEPBbLIX, YTO PacnNpoOCTpaHeHHOCTL cBoBoaHOro
BUOreHHOr0 yrnepoaa B PasnuyHbIX TWMax 0CafoYHO-MeTaMOopthUYecCKUX Noposa
AokemBpuA BNONHE COMOCTaBMMA C PacnpOCTPaHEHHOCTbID OPraHU4YecKoro yr-
nepoaa B OCHOBHbIX TWUNax OCaf0YHLIX TOPHbLIX NOPOA (haHepo30A, BO-BTOPLIX,
B AoxkemBpuu, Kak M B MOCneaylowue 3noxu, npouecc hopMUPOBAHUA TONLL,
oboraueHHbIX OpraHoreHHbIMKM YrnepoaoM, HOCUMN NEPUOAWMYECKWIA XapakTep,
npuYeM NepuoavM4yHOCTb 3TOMO MPOLECCa TECHO CBA3aHa C TEKTOHUYMECKOW W3-
Hbto 3emnu [Crpaxos, 1963; Cs.A. CupopeHko, Tennkos, 1978] .

Takum o6pa3om, BeIABNAKTCA ABE rpynnel haKkTOpoB, BNAMAKLMX Ha XapaK-
TEP pa3BUTUA yrnepoaucTbix copmaumii Bo BpemeHu. K nepsoi OTHOCATCA
thakTopsl, CBA3aHHbIe ¢ OBWMM 3BONIOLUMOHHBIM Pa3BUTHMEM rEONOrMYECKMUX
NPOLECCOB 3eMHO KOpbl: PEXUM TEKTOHWYECKOFO Pa3sBUTUA reoCTPYKTYp,
COOTHOLWEHWE MEXAY CeAUMEeHTaUWed W BYNKaHM3MOM, 3BORHOUMA Buocdepsl.
311 (hakTOpbl KOHTPONWpPOBanu macwTabbl NPOABNEHWIA YrNepoanCTbIX dopma-
UMA ¥ COOTHOLIEHWA MEXAY OTAeNbHbIMW (DOPMAUMOHHLIMK TUNAMKU B Pa3Nuy-
Hble reonoruyeckue 3anoxu. Ko BTopoW rpynne oOTHOCATCA ¢hakTopel, onpe-
aenAwwue cneunduyeckoe eauHoobpasve yrnepoavucTsiX (opmauuii Ha npo-
TAXEHWW BCEW reonorvyecKow UCTOPUM, YTO U NO3BONABT OTHECTU UX K rpynne
CkBO3HbIX thopmaumnii. Ciona oTHOCATCA: 1) yHMBEpCansHOCTE BUOXWMUYECKMX
NPoOLECcCcOoB, NPUBOAALIMX K KOHUEHTPauMM XUMWUYECKUX 3NemMeHTOB B GuoreH-
HbIX OCajKax, 4TOo NO-BMAMMOMY, CBA3aHO C npeobnapalowieit ponebld B 3TUX
npoueccax HU3LWWMX MOPCKWX OPraHUu3MOB, 3BONIOUMA KOTOPbLIX MDAKTUHECKW
3aBeplUMNack Ha PaHHUX 3Tanax reonoruYeckor uctropuu 3emnu; 2) NOCTOAH-
CTBO OCHOBHbIX MeOXMMWUYECKUX CUCTEM, NPUBOAARLKMX K HaxKonneHuw yrnepo-
AWCTOro BELeCcTBa B 0OCaAKax WM NPeACTaBNEeHHbIX accouMauMAMK: KapboHat+
yrnepoa, amoptchHbli KpemMHe3eM — Yrnepoa, BbICOKOKONNOWAHbIE CUCTEMbI
(rnuHucTbie MUHEpansl) — yrnepoa, — CUCTEM, CYLLECTBOBaBIUMX YXe Ha
paHHuX aTanax gokem6Gpuiickoin uctopun. CoveTaHMem 3Tux ABYX rpynn daxkTo-
POB 1 06LACHAETCA KaK CKBO3HOW XapaKTep yrnepoaucTeix dhopmaunii 8 McTo-
puv nutocthepbl, TaKk U Te cneunduyeckme ocoBeHHOCTW WX COCTaBa M pac-

NPOCTPaHeHHOCTH, KOTOPbIE BbIABNAKTCA NPU MX PacCMOTPEHMM B WUCTOPW-
HECKOM acnexTe.
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YK 553.3/4:551.8

B.H. X 0o no ao 8. MNpo6nemsl hoOpMUPOBAHUA INOX PYAOTEHE3a B OCAQOMHOM Npo-
uecce. — B kn.: JBONOUMA OCafoYHOro pyaoobpa3osaHnA B uCTOpuu 3emnu. —
M.: Hayka, 1984, ¢. 5-33.

YcTaHoBneHsl ABa TMNA PyAHbIX 3n0X B ucTopun 3emnu. OanH M3 HUX xapaxkTe
DU3YETCA CTAaTUCTUYECKOW NPUYPOYEHHOCTBIO MECTOPOXAEBHWA K OnNpeaeneHHsIm
WHTEPEaNam reoNnorud4ecKoro BPeMeHn Npu OTCYTCTBMK ONPeaeneHHoro pernoHans-
HOrFO KOHTPONA. [Ipyroi OTMEYaeTCA Tem, YTO NPORBNAETCA B CeANMEHTAUMOMHBLIX
CUCTEMAaX Ha OnpeaeneHHOM 3tane mx padswTuA. MNpusoanTcA npumepsl. Tabn, 2.
WUn. 6. Bubnuorp. 29—-33 c. (139 Ha3zs.)

YAK 553.43,44

NH, Bpoexkos, AE. MUpPOWHKMKOB, JBONWUWA ycnoeuA copmuposa-
HWA CTPATUOPMHLIX NONUMETANNMYECKUX MECTOPOXAEHUA. — B KH.: Jsonwoumn
ocagouHoro pyaoo6pazosannA B uctopun 3emnu. — M.: Hayka, 1984, c. 34—41,

OcywecTBned aHanui GWNOreHHW CTPATMHOPMHBIX MECTOPOXASHWA MeaM,
CBMHUA M UMHKE, ONUPAOWWACA HAa UCTOPUHYECKMIA aHANK3 U3IMEHEHHUI WX Mreonorv-
yecko# no3uuum (apxei—caHepo3oi), coctasa pya W PYAOHOCHbLIX NOPOAHLIX
accoumaumuin. OBOCHOBLIBAETCA NONOXEHWE O CYLECTBOBAHWM EAWHOrO (MNOreHe
TUYECKOr0 PRAA Pa3BUTUA CTPATU(OPMHBLIX NONUMETANNUYECKWX MECTOPOKABHUNA,
NPEACTaBNEeHHOr0 NOCNEeAOBaTensHO (OPMUPOBABLIMMUCA BO BPEMEHW KONYeAaH-
HbIMK, MEAHBIMA WM MEAHO-UMHKOBbLIMM MECTOPOXAEHUAMK (3eneHOKaMeHHbIe
NOACa NO3AHEero apxen), KONYEAaHHLIMW, NONWMETANNUYECKUMM (Byn KaHOreHHO-
TEPPUIreHHO-CNaHUeBbIe U BYNKaHOr eHHO-KapboHaTHO-4epHOCNaHLeBble PYAOHOCHbIE
accouMauMmM paHHero NpoTepo30R), MECTOPOXAEHWAMM MEAUCTLIX MECYAHUKOB M
cnavues (apuaHan TeppureHHaA NOPOAHAR ACCOUMAUMA NPOTepo3oA) M CBUHUOBO-
UMHKOBLIMM B KapBOHaTHLIX NOPOAax, acCOUMMPYOWMX C 3sanoputamu (noza-
HWiA npoTepo30it) . MonHeld 3BONUNOHHLIA PAA rnasHeix Tunos CMM, cdopmu-
pOBaBLWMWACA B A0KeMBpuM, NPOCNEXMBAEETCA 3aTEM B METannoreHUYecKuX UuK-
nax thanepo3on. HabnwaaercA HeoBpatuman 3B8ONIOUMA, BbIPAXAKWARACA B M3Me-
HEHUWM BO BpemMeMu MacluTaBoB NPORBNEHUA TUNOB OPYAEHEHWA, HEKOTOPLIX OCO-
BEHHOCTAX M30TONHOrO COCTaBa cBMHUA u cepbl ¥ ap. Un. 2. Bubnuorp. 40—-41 c.
(23 Hazs.) .

YK 553.067.9:551.461.8

El. Typeuy, N.A. Boraanos, AN, NMucuu s H Tuasl rupporepmans-
HbiX 06pa3oBaHWMii HAa AHE OKEaHa W WX 3IBOMWOUMA. — B KH.: IBONOUMA OCanoy-
Horo pyaoo6pasosaHuA B uctopum 3emnu. — M.: Hayka, 1984, ¢, 41—65.

B 3aBucumocTM OT hU3MKO-XMMUYEeCKUX OBGCTAHOBOK BbiiENeHbl cChneaylowMe
KNaccel FMAPOTEPMANbHLIX WM MMAPOTEPManbHO-0CaA04YHbIX 06pasoBaHmin Ha aHe
okeaHa: 1) cynotuaHsie 06pasosaHuA B TONwWe OKeaHCKOW kopbl; 2) cynsdma-
Hble Tena Ha NOBEpPXHOCTM OKeaHcKoro aHa; 3) xeneso-mapraHuessie rMApoTep-
MansHbie KOpKM; 4) ruapoTepmanbHO-0Caf04HbIE METannNoHOCHbIe 06pa3oBaHuA
(merannoHocHbie Ocagku) mopei M OTKpeITOro oxeawa. Tabn. 2. Un. 5. Bu6-
nuorp. 61—65 c. (112 Ha3s.).

YK 553.32:551.7

NA. Maya6enu, AN Canoxuwukos EA Cokonosa. OcHoBHbIE
JTansl PalBMTHMA MAapPradueBoro pyaHoro npouecca 8 ucropum 3emnu. — B KH.:
JsonwuuA ocapowHoro pyaocobpazoBaHuA B wctopuu 3emnu. — M.: Hayka, 1984,
c. 65--71.

MaprasuesopyaHbiii Npouecc nNpPoTeKan C OAMHAKOBOA MHTEHCUBHOCTLIO Kak
8 NNaTOPMEHHbIX, TAK W B reOCMHKNWHaNbHbix oBnacTAx. B 3asmcumocTu or
TOro, € KaKOW CTagueld reoCMHKNUHANLHOrO Pa3lBUMTUA CBA3aHO (OpPMUPOBaHUE
MECTOPOXABHUA, W3MeHANCA o6wWuWA xapakTep NPOAYKTUBHOCTH accounauwi,
reuermec}xne cnoco6HocTy M macwrabbl opyaeHeHwA. Bubnuorp. 70—-71 c.
(12 nass.).
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YAK 553.43:551.7

No. Hapxkenwhn, BC. Canuxos AW TpyBaues. Isonouma ocanoy-
HOro mMepeHakonnewwA. — B kH.: 3BONOUWA OcagoyHOro pyaoobpasosannA B8 uc-
Topuv 3emnu. — M.: Hayka, 1984, ¢. 71-78.

OcapowHoe MeaHOe pyaHOe OPyAeHeHWe, XOTA M OTMEYEHO Ha BCeX CTpaTarpa-
uyecknx yposHAX, o6pasyer cneayrouiMe 3N0OXW YCUNEHHOr0 HaKONMNEHWA: paM-
HenoxkembBpuinckyio, noaavepsoxembBpuickyio (BeHackyw), nepmo—kapBoHosyio,
MENOBYIO U NaneoreH—HeOreHoBY. INOXU MEAEHAKONNEHWA CBRA3bLIBAIOTCA C rNas-
HBIMW UWKNaMU TeKTOHOreHe3a B wucTopun 3emnu. HanBonsilwee 3BONWOUMOHHOE
1 Heo6paTMMOe Pa3BMTUE WMCNbITEIBAET BEWECTBEHHLIA COCTaB MeaHbiX pya. Mnas-
HbIE 3aKOHOMEPHOCTA 3BOMNIOUMKM COCTABA 33KMNKYAOTCA B Er0 YCNOXHEHWM Hauw-
H8A OT papesBHMX 3N0X meaedHakonneHuwA K Gonee monoaeim. Ta6n. 1. Wn. 1,
Bubnuorp. c. 78 (7 naas.).

YOK 551.583.7+553.64

H0.H. 3 anun Bonpoce asonouum tochopuroobpazosaHua B uctopun 3emnu. —
B kH.: 3BONKUMA 0CAAOYHOro pyaoobpa3osaHuA B WcTopun 3emnu. — M.: Hayka,
1984, c. 79*-86.

PaccmarpusaercA 3sonwoumA macwTabos dochaToHaKONNEHMA B UCTOPUKU 3em-
N1, 3BONOUMA BaXHeALWMX TMNOB (HOCHOPUTOHOCHBLIX HOPMaUMA U OCHOBHBIX TH-
noe cochopuros. Caenana nonbiTka Knaccubukauwu BGaccedHoB toctaroHakon-
NeHnA NO naneoreor pauyecKoOMy NPU3HaAKY W HaMEYeHbl YEPTbl UX 3IBONKOUMM.
YCTEHHIWIBBETCH OAHOBO3PAacTHOCTL 3NOX oﬁpaaoaal-mn d)DCl‘bOpHTOB U HEeKOTO-
PbiX APYrAX OCaf0YHbIX NONE3HbIX MCKONaeMbix. Bubnuorp. 85—86 c. (33 Hass.) .

YAK 551.8:553.64

H.W. 10 a v H. Jsomoumn cdocharoHakonnenna. — B KH.: IBONIOUMA OCAA0YHOTO
pyaoo6bpaszosanuA 8 uctopuu 3emnu. — M.: Hayka, 1984, c. 87—94.

Paccmotpena 3sonwoumA GochaTOHAKONNEHMA B 3a8BUCMMOCTH OT M3IMEHEHUA
vcTounnkos docdopa; ocagoyHbix, BUONOrMYecKUX, KNUMaTUHECKUX W reorpadgm-
weckux thaxtopos. Un. 1. Bubnuorp. 93—94.c. (30 Ha3s.).

YAK 553.3:5651.71-72

H.B. Baccoeewy, HB. Monatun, EN. TapaHeHko. Isonouna Hed-
Teobpa3oBanMA B ApPeBHMX OTNOMeHWAX. — B kH.: Js0onwumA OCapouHOro pyao-
o6pasosaHuA B uctopum 3emnu. — M.: Hayka, 1984, c. 95—101.

HedTeobpazoBanve B foKeMOpUM KavecTBEHHO U KONWYECTBEHHO 3BONOUWOHMK-
poBano NOA BNUAHWEM Pa3BUTWA ApeBHedwen »u3iHu. NMpobuoHnTel B paHHem ap-
xee He obnagam ycToORYMBLIMKM BMOKOMNNEKCaMK M He MOrnu (hopMUPOBaTL CKOM-
nedni OCCHUNM3OBaHHOW Oprasuku. B nosaHem apxee — CpegHeM nNpoTepo3oe
(~ 2 mnpa. net) rocnoacTeOBana NPOKapuOTUYECKaA BUOTa, OTMUPaHME KOTOPOH
NPMBOAMNO K HAKOMNNEHWI0 BLICOKOYrNEPOAUCTLIX TONW W K MOWHOMY HedTeob-
pazoBanuio. [ono3aHenpoTepo3OWCcKUe HedTH YHUYTOXEHbI NOCNEAYWMM rny-
BGokum metaredesom. B nosgHem npoTepo3oe pacuBet. retepoTpotos cHU3IMN
macwTabel choccunuiaumu OB v HedbTeoBpazosavua. CkonneHWA no3aHenpoTepo-
30ACKOA HebTH COXPAHUNUCL HA HEKOTOPLIX ApesHUx nnardopmax. Un. 2. Bub-
naworp. ¢. 101. (22 nass).

YK 553.9:519.25

B.C. BolwemMupckmvin. IBoNOUMA KaycToGMONMTOB B MCTOPMM thaHepo3oA. —
B kH.: 3sonwumua ocagounoro pyaoobpasosaHnA B uctopun 3emnu. — M.: Hayka,
1984, c. 102—113.

W3ayueHo pacnpegenedve MWpPOBLIX 3anacoB yrnA, HedTw W rasa no cTpammrpa-
thuueckum nogpazgenedmAm (c TOYHOCTBIO A0 oTaena), No daunansHO-Naneoreo-
rpacuyeckum 06CTAHOBKAM W NO reOTEKTOHMYECKUM 3InemeHTam. BoiABnesi
CTATUCTMYECKME CBA3M MEXAY 3anacamm 3TMX roplouwx wckonaemsix. MokasaHo,
4TO 3BONOUMA B HAKOMNEHWHA W B COCTaBE FOPHOYMX MCKONAEMbIX B OCHOBHOM OMn-
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pefenAeTcA IKOMeHeTUMECKOW 3IKCNAaHCWeR pPasNMuHbIX FPYnNnN NecHOW pacTene:
HOCTM BO BHYTpeHHWe O6nacT™m KOMTUHEHTOB. MakcuMyMbl 3anacos ropYMx
WCKONaeMbiX NPUXOAATCA HA Ha4YanbHbIe 3Tankl OCBOBHWA PacTeHWAMW HOBbIX o6
nacted 06UTaHMA, B KOTOPbLIX FETEPOTPO(hHbIE OPraHu3mbl MOKa He MNoNy4unu
CywecTBeHHOro passutuA. Un. 6. Bubnuorp. 113 ¢. (9 Hase.).

YAK 552.578.3:551.464.671.1+562

C.l . Hepyues, BM. EekeToB. Js0omouMA ycnoBuid hOPpMUPOBAHWA CNaM-
UEHOCHBIX OTAOMeHWiA, GoraTeiX CanponenesbiM OPraHWYecKUM BeulecTBOM. —
B kH.: 3onwoumna ocagoqHoro pyaoobpaszosavua 8 uctopum 3emnu. — M.: Hayka,
1984, c. 114—123.

BeigenAetcA okono 30 3n0x HaKONMEHWA OCAAKOB C BLICOKWUM COAEPKaHWEM
OPraHuYyecKoro BewecTBa, OCHOBHbLIM NPOAYUEHTOM KOTOPOro HauMHaA ¢ apxen
6einu GaxkTepuu, aKkpuTapxv, a ¢ NPOTEPO30A A0 ronoueHa — cuHeseneHole GuTo-
NAaHKTOHHbIE BOgopocnu. B xoae 3soniouwn Buocdepel K HUM NOCNegOBaTENbHO
NPUCOBAUHANKUCL U Apyrue, Bonee cNOXHbIE OPraHM3Mbl: UKOMUUETLI, 3efleHbie
BOAOPOCAW, rpPanTonNWTOMAew, AWHOMNarennaTsl, €BrNEHOBbIE W AMATOMOBbLIE
sogopocnu u ap. Moctynnenue Buonoruuecku aktueHsix (P, V u ap.) w paawo-
aKTMBHLIX myTareHHsix (U) 3nemeHTOB u3 apesHux pudTOBBIX 30H ONpeaenAno
cepbeaHbie nepecTpoiku B Buocdepe u BCNbIWKKW GUONPOAYKTUBHOCTH Ha reo-
xpoHonoruyeckux py6exax. Mn. 3. Bubnuorp. 123 ¢c. (14 Hass.).

YAK 550.42+4553.061.32+553.983

®.F. Typapu, BM. Nas wwuH [naHkToHOreHHsie oTnomeHuA ¢aHeposon
KaK noKazaTtens YCTOWYMBOCTH COAEPMAHMA B MOPCKOW BOAE PeaKWUX W panuo-
AKTHBHBIX 3NeMeHTOB. — B kH.: 3BONOUMA OcafovHbix pyaooBpasosaHnii B Mc-
Topuu 3emnu. — M.: Hayka, 1984, c. 123—133.

CyuwecTBeHHO 8BTOXTOHHBLIE MOPCKWME NNaHKTOHOrEHHLIE OTNOXEHWA — AOMa
HUKUTHI Pa3NUYHOro BO3pacTa — CXOA4HLI Mexay coBoit N0 KONW4YecTBy W cocTaBy
OB. Onu dopMuposBanuce NPeMMYLECTBEHHO Ha nnaTdopmMax, B KPaeBbiX WNW
BHYTPEHHUX MOPAX B NEpUoAbl TEKTOHAWYECKOro NOKOA W MaKCcMManbHbIX TpaHc-
rpeccuii, CBA3aHHBLIX C 3IBCTATMYECKWMM NOBbIWEHWAMU YPOoBHA MupoBoro okes-
Ha. Copepxavne monubaeHa, ypaHa, BaHaguA, HUKENA, MEAW U PAAA APYrvx 3ne
MEHTOB B A0OMAaHMKUTax BO3PAcTaeT C YBENMYEHMEM KNNMYeCcTBa Copr B TOW Xe cTe
nexn, 410 U B oBoraweHHbix OB ocagkax Yeproro u CpeansemHoro mopei. Otcio-
A3 cneayeT, NTO pacnpegeneqHne ypaHa v CONyTCTBYIOUIMX eMYy 3NeMEHTOB Mexay
MOPCKOW BOAOA M nnaHKTOHOreHHbiM OB ocTasanoch MOCTOAHHBLIM MO KpaiHeil
mepe OT paHHero kemBpuA A0 cOBpemMeHHOCTM Bonpexku npeacrasnesuAm C.I. He
py4eBa O NEpUoAUYEcKOM MOBbLIWEHWM KOHUBHTPauuW ypaHa B8 BOAE B UCTOPUM
3emmm. Tabn. 1. Un. 6. Bubnuorp. 132—133 c. (33 Hase.).

YOK 552.14:553.94 (571.1)

AH. domusn, BO. Wlyrypos. Bewecrsenno-nerporpadgmyeckuit cocras He-
PacTBOPUMOro PacCeAHHOr0 OPraHMYecKoro BeulecTBa B [OKPCKUX OTNOMEHWAX
Ha wro-soctoke 3anapHo-Cubupckon nautel. — B KH.: JBONIOUMA 0OCAAOMHOro
pyaoco6pazosavuA B uctopuv 3emnu. — M.: Hayka, 1984, c. 134—139,

KonuuectseHHoe pacnpeaenedue ¥ coctas OB B OTNOXeHWAX Naneo3onckoro
He TerasoHOCHOr0 KOMMMNEKca TecHO CBA3aHbl ¢ (aumanbHbIMM YCNOBUAMK Ocaa-
koHakonneduA. Kouuentpauywa OB B nopopax yBenuwuwBaeTcA BBepx NO paspesy
naneo3on (o7 puden—eeHaa K nepmo-kapBOHOBLIM OTNOXeHWAM) u 3aTem pea-
KO CHW)aeTCcA B nepmo-Tpuace. B aTom e HanpasneHuu OTMEYaeTcA 3aKoHOMep-
HaR cmeHa coctasa OB: oT canponenesoro, rymMycoBo-Canponenesoro 8 OTNOXe
HMAX HUIXKHEro W CPeaHero Naneo3of K NPeMMyWecTBeHHO rymycosomy B o6pa-
:?oaauun;: nepmo-Kapbona w nepmo-tTpuaca. Tabn, 1, Bubnuorp. 139 ¢,

5 Hase.) .
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YAK 552.53+552.58:551.7

BM. Ceaneuxkuin, HW. Boinko, B.C. l epe BAruH. Isomouwa rano-
rewHoro M 6MorepmHOro noponoobpasoBaHMA M UX B32UMOCBA3L B ncropum 3em-
nu. — B KH.: 380NIOUWA OCAAOYHOTO PyAoo6pasosaHuA B UCTOPUM 3emnu. — M. :
Hayka, 1984, c. 139—142,

FanoreHHan CeAMMEHTAUMA B UCTOPWMM 3eMNKU TeHETUYECKH U NPOCTPAHCTE BHHO
ceAzana ¢ kapBoHatHeiM Guorepmoobpazoeanvem. Mo eBOMM IKONOrUYeCKU M
0co6eHHOCTAM PUGOCTPORLIME OPraHu3msl BLICTPO KOMNEHCUPOBAENKU TeK TOHUYE-
CKMue noaBnxKu Nwboro 3Haka u obecneywsanu PaBHOMEPHYID W NOCTOAHHYIO
CBA3b NUTAKWERn MOPCKOW NPOBMHUMM C BGAcCCEMHOM ranOreHHOW Ceaw MeHTauuu.
Buorepmoobpasosanme Buin0, Takum 06pazom, cBOe0BPaIHLIM ABTOMATHYECKUM
NPUPOAHBLIM  PErynATOPOM, CTabUNU3MPYIOWKUM  MMAPOAMHAMUYECKUH  pexvM
ranorewHoro Gacceitva. Bubnuorp. 142 ¢. (6 Hass.).

YK 554+553.4

H.A. Pocnnakos. [Mosepesne 30n0Ta npu KopoobGpa3oBaHMK W OCAAKOHAKOM-
newun. — B kH.: JsonwuuA ocagovHoro pyaoo6pasosBaHuA B UcTOpUM 3emnu. —
M.: Hayka, 1984, c. 142—-149,

PaccMOTpeHbl OCHOBHbIE 3aKOHOMEPHOCTH MOBEABHMA 30n0Ta Npu o6pasosaHvm
rMAPOCNIANCTLIX, KAONWHOBLIX W NAaTePUTHbIX KOP BbIBETPMBAHUA, chHOopmMUpo-
BaBLWMWXCA 33 CYET MATEPUHCKUX NOPoJ C ero KNapKoBbiMU UMW aHOManbHbIMKU
KOHUeHTpauMAMM. Bnepebie NpuBOARTCA AaHHbIe O Macwrabax runepreHHoro ne
pepacnpeaeneHnA 30N0Ta B 3@8BUCHMMOCTV OT MHTEHCMBHOCTW BbIBETPUBAHUA M 3BO-
nouMK U 3MKO-XM MUYECKKUX YCNOBMIA KopooBpasosanwwA. MokazaHo, 4yto npu hop-
MWPOBaHUU TMAPOCNIOAUCTBIX U KAONUHOBLIX Npotuned B 06nacTe 0CAAKOHAKOMN-
NEHWA 30M0TO NOCTYNaeT rnaeHbiM 06pasom ¢ oBNOMOYHBIM MaTepuanom 3poau-
POBaHHLIX KOP BbiBeTpuBaHWA, oborawan BepxHue rOPU3OHTLI TEPPUIEHHBIX
OTNOMEHWA O0CaaoyHOro uukna. MNpu NaTepuIHOM BLIBETPMBAHUW U BbIBETPUBE-
HUM NOPOA C AHOMaNbHbIMU KOHUBHTPAUMAMK 30nN0Ta B 06BNacTe aKKyMynAuMu
OHO MOCTYNAeT XeMOreHHbIM NYTEM B HawanbHbeld 3Tan (GOPMUPOBAHWA OCaAKOB
ABHHOrO UMKNE, HaKannuMeaAC, B OCHOBaHMM OCAAOYHOW Tonww. Tabn., 4. Bu6
nuvorp. 149 c. (6 Ha3B.). .

YAK 552.5:543.8

AB. Makenonos, WB. Bonkoea, Ab. l'ypeswny, HB. UsaHOB,
B.AA. Kotnykos, AA Cemepunkos, JBONOUMA cOCTABa M pacnpocTpa-
HEHWA OPraHWYecKoro BeuecTBa W TBEPAbIX FOPIYMX MCKOMaembiXx. — B KH.:
JeonwounA ocapgoyHoro pyaoobpazosaHun B uctopum 3emnu. — M.: Hayka, 1984,
c. 149—152.

Kpatko 0606uweHbl OCHOBHBIE 3aKOHOMEPHOCTH 3BONIOUMK COCTaBa U pPacnpocT-
paHeHUA OPraHMyeckoro BewecTsa B pacceAHHon dopme n B hopme NNACTOBLIX
KoHueHTpauui (yrned, ropwoumx cnaHues, Topdos). MokaszaHa nocTynaTenbHO-
uMKnuyYeckan 3soniounA, obwaR HanpasneHHocTes npouecca HaxkonnewwA OB 8
reonoruyeckon wucropuv. BeigeneHo 10 OCHOBHbIX CTpatTMrpauyeckKux Makcu-
MYMOB, YCTaHOBNEHbl 3aKOHOMEPHOCTH MPOCTPAHCTBEHHO-BPEMEHHOrO paime
UIEHWA U KONUYECTBEHHbIE COOTHOWEHWA MakcuMymos anA scex rpynn OB, a
1'{a|-c>|<e (;H:Ih € HUMM APYrux nonesHsix uckonaemsix. Bubnuorp. 1852 c.
4 Hass.).

¥AK 553.445:551.7:(235.216)

T.A. Oxymanues, Y.A. Acananues, WO Typaykees Isonouma
nUTOreHesa W cTpaTUOpPMHOro pyaoo6pasoBaunA B pudeii-haHepo3oACKOR UCTo-
pw Taue-WlawAa, — B kH.: JsonwunA ocapoyHoro pyaoco6GpalosBaHnA B8 WCTOPUM
3emnu. — M.: Hayka, 1984, c. 000.

CrpaTuhopMHbie MecTopoxaeHuA TAHb-llaHA npeactasnAT coboi nonuren-
Hble (3K30reHHbie, 3HAOTEHHO-3K30TreHHbie) W nonucTagmansHelie (cuHreseTw-
YecKu-anureHeTMueckue) 06GPa30BaHWA, HEPa3PLIBHO CBA33HHLIE C 3BOMNKOUWENH
cneunduUYecKnx TUNOB NMTONOTrMYEeCKUX thopmaunii Bo spemenn. BuGnuorp. 153—
161 c. (18 Ha3s.).
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YK 553.492:553.2 (571.6)

PA. CknApos. JS0NOuUMA ENOMMHMESOro pPYAcoGpa3oBawMA B reonorwye-
ckoin ucropun [answero Bocroka CCCP. — B kH.: 3BONIOUMA OCAnOMHOrO Pyao-
o6pa3zosaHuA 8 uctopuu 3emnu. — M.: Hayka, 1984, c. 162—165.

JBONWUMA anwMuHUesoro pyaoobpazosaHMA NPOABMNACHL BO3PACTAHUM
maclwTabos ee pasBUTMA BO BPEMEHM U MeTamopdmueckux npeoBpazoBaHuAx
rAMHOIEMUCTBIX MUHepanos. Un. 2.

YOK 553.43/44 (571.56)

0.B. Aaewpnos, AN Fanamos, AT. Yupres, Wl Bonkonpas,
BM. Muwruu, AN CrapHuxkos. IBOMOUMA M 3aKOHOMEPHOCTW pac-
NPOCTPaHEHWA CTPATU(OPMHOrO OPYAEHEHWA CBMHUA, UMHKA W MeaM B ocapov-
Hbix Tonwax Axkytuuw. — B kH.: OBonwuuA ocagoyHoro pyaoobpazoBaHuA B wc-
topun 3emnu. — M.: Hayka, 1984, c. 165—173.

O6HapyXeHHble Ha TeppuTopuM FAKYTMW CTPaTMAHOPMHbLIE MECTOPOXAEHUA
UBETHBIX MeTannoe GOPMUPOBANUCE B Pa3NWUYHLIE METANNOrEeHUYECKUE 3INOXK.
HaubBonee npoayKTMBHOM ANA MEAHOro opyaeHeHnA GbiNa paHHenpoTepo3oncKan,
fDJAHEKeMGpHﬁCKO-ODAOBMKCKBR “ cpanuena.neoaoﬁcxan 3NoOxwu; ANA CBWHUO-
BO-UMHKOBOrQO OpyAeHeHWA — pudeicKkan, BeHA-paHHeKemMBpuiACKaA w cpeaHe-
naneo3soiickaA 3noxu. BeigenAemsie 16 nnowaped cTpatM(HOPMHOro OpyaeHeHWA
CBMALUA, UMHKA M MeaM 3aKOHOMEPHO PacnonoeHbl BO BHEWHWX 30HaX CKNag-
varoro o6pamnenwA CubBupckon nnatdopmel v KoneiMCKOro maccuBa wnuv OKpa-
WMHAX KPYNHBIX NNaThOPMeHHbIX cTPYKTYP. Un. 2. Bubnuorp. 173c¢. (6 Ha3s.).

YAK 553.492.1:551.7

KN Cepreesa, H.I'. Il y6eHwnH ObpazosaHne BbICOKOrNMHOIEMMUCTBIX NO-
PoOA B xOpe 3BONOUMM OCafOYHOrO npoyecca. — B kH.: 3BOnwuWA ocagovHoro
pyaoobpazosaHua 8 uctopun 3emnu. — M.: Hayka, 1984, c. 174—178.

Paccuarpueaaown TUNbI Mecropomneuwi BokcuTOB OT BepxHero nporepo30A
AD HawMx AHeR, I'Ionuapxnaae-rcn, 4YTO B8 x0Ae 3IBONWOUMM OCAAOYHOrO npouecca
3emMnu HameuaeTCA pAA YpOBHen BOKCMTOHAKONNEMUA, DAHAKO MCTOYHMKK anio-
MWUHWA B HUAX HECKONbKO PpPa3NuyHbl: KOPbI BLIBETPUBAHWA, NOBEPXHOCTHLIA W
NOA3EMHLIA CTOK W B pAAe cnyvyaee rmapoTepmsi. OBpawaeTcA BHUMaHWE Ha He-
AOCTATOYHYH W3YYEHHOCTb PONW NOCNEAHEr0 WCTOYHMKA, OCOBEHHO Ha PaHHUX
craguAx 3soniouun 3emnu. Un. 1. Bubnuorp. 178 c. (9 Hase.) .

YAK 553.3(234.85)

B.B. 3amnkos, EB. 3ankosea B.. Kopenesckunin O BOIMOMHBIX
aManorax OKeaHM4ecKWX METANNOHOCHBLIX OCAAKOB W MENe3OMapraHueBbiX KOH-
kpeuun B cunype Hxwuoro Ypana. — B kH.: JBOniounA 0cagoyHoro pyaoobpaso-
BaHWA B uctopumu 3emnu. — M.: Hayka, 1984, c. 178—189.

MNposeaeHO CpaBHEHWE XENe3nCTO-KPEeMHUCThIX MOPOA W MapraHuoBUCTbIX
KOHKPEUWA, pa3BuThiXx B CMNypuHCcKux otnoxenuAax KwHoro Ypana, ¢ meranno-
HOCHbIMK OCaAKaMK WM KeNne3oMapraHUueBbiMi KOHKPEUMAMW COBPEMEHHbLIX OKea-
HOB. XKene3sucTo-KpeMHUCTbIe NOPOAbLl, pasuTeie 8 3anaado-Myroamapckon 30-
He, 06pazyoT nnacTul U NMH3006pa3Hbie Tena Ha rpaHuue 6a3anbTOBOR M KPEMHMUC-
To-avabazosoit Tonw, OHW umeldT coaepxanve xweneza 9-—32%, mapraHua — pe-
CATbLIE AONM NPOUEHTa, HUKenA, KoBanbTa, Mean, UMHKE — ThICAMHbIE A0NK NPO-
ueHta. Mo reonorvYyecKoi NO3MUMM M COCTaBy AaHHbie oB6pasosaHuA conocTas-
nAKTCA ¢ BeckapBOHATHBIMM METANNOHOCHBIMKW OCAAKAMW, PaIBUTLIMKU B HUX-
HUX 4acTAX CKNOHOB BocTouwHO-TUXO0OKeaHCKOro nOAHATHA. MapraHuosucTsie
KOHKpeuun, uisecTtHoie B CakmMapckon 30He, NPUypOMEHbl K Navyke AWM, KOTO-
pan 3aneraeT Ha TONWE BYNKaHOMWUKTOBLIX TEPPUreHHslXx nopoa. KoHkpeuwwn
NOABEPrAMCh MHTEHCMBHOMY BbILLENAYMBAHNIO, U B WX COCTase pesko npeobna-
paet mapradey. Hambonee BepOATHO, YTO OHM COOTBETCTBYIOT TUNY KOHKPEUW:,
06pa3oBaBlWMXCA B nepuepuyecKux 4acTAX OKeawmyeckux cucvem, Tabn. 1.
Wn. 5. bubnuorp. 188—189 ¢c. (17 nasse.) .
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YK 553.637.068:553.2

AA. 030 JBONOUMA IKIOTEHHOro MuHepanooGpazosaWun Gopa u OCHOBHBIE
INOXK ero pyRooTnomeHuA. — B kH.: IBONUMA O0canoyHoro pyaoobpasosanun
8 uctopun 3emnu. — M.: Hayka, 1984, ¢. 189—194.

B TeueHne chaHepo30A Ha (hOHE HE3HAYMTENLHOrO WM3IMEHEHWA XapaxkTepa pas-
BUTMA BGOPHON MWUHEPaNM3auMK OTYETNMBO BLIAGNAEBTCA ABA MAaKCUMYMa, NpoA-
BUBLUMECR B NEPMCKUA W HEOreHOBLIA NEpUOAbl, ABNAIOLWMECA OCHOBHBLIMMK 3NO-
Xamu IK3OFeHHOro pyaooTnoxesuA Bopa. Tabn. 1. Bubnuorp. 194 ¢, (2 wase.).

YAK 549.67:553.69 (571)

AB. Ban, Pl MartyxuH. LleonuTtoHOcHOCTE Naneo3onckux OTNOMEHWA
Cubupu. — B KH.: IBONIOUMA OCapOYHOro pyaoo6pasosaHnA B cTopuu 3emnu, —
M.: Hayka, 1984, c. 194—196.

B cratbe 0606uieHsl HOBeWLwME CBEAGHMA NO LEONUTOHOCHOCTW Naneo30nCKM X
otnoxexuin Cubupu u naHa noapoGHAR WX NMTONOrO-MWHEPANOTUYECKaA XapaKTe-
puctmka. Bubnuorp. 196 c. (2 Hass.).

YK 553.64+551.76+551.71:(47)

MMWN. Kapnoea, BH. Cunantees, B.® Kpyruxos. Ocobennoctn
tdocaroHakonneswAa B me3o3oe M KaiHozoe Ha Pycckoi nnarcdopme m Typawu-
cKOW nnute. — B kH.: 3BONOUMA OCANO4HOro pyaocoBpasosaHuA B MCTOpuu 3em-
nm. — M.: Hayka, 1984, ¢. 197—-200.

PaccmoTpeHsl OCOBEHHOCTM pacnpeaeneHUA B Me3030e u KaiHo3oe Pycckown
nnathopmsel U TypaHckon nnuTbl (ocaTHLIX OCAAKOB, crneuntuKa NOPOAHBLIX
W MUHEpanbHbIX AcCCOUMAUMA B PYAOHOCHBIX (POPMAUMAX, KPUCTANNOXWMMAYECKUEe
cBoicTBa ¢ochartHOro mMuHepana, NO3BONAKWME CYAUTe O NOCNeAOBaTenbHOM
W3IMEHEHUU MEOXMMUYECKUX YCNOBUA cpeasbl ochaToOHaKONNEHHA B TeyeHne Bepx-
HelPCKOro—nan eoreHoBoro Bpemenn. Tabn. 1. Bubnuorp. 200 ¢. (1 Hass.).

YAK 552.57:551.73:(574)

B.N. Bnacos. JBOnwuWA naneo3oickoro yrneo6pasoBaHMA W OCafKOHaKON-
neHvA Ha Tepputopun Kaszaxcrawa. — B kH.: IBONOUMA 0canoyHoro pyaoo6pa3o-
BaHuA B uctopum 3emnu. — M.: Hayka, 1984, c. 201-204.

XapakTep w macwrabel naneo3oiickoro yrneob6pasoBaHwA v OcagKoHakonne
HUA ONPeAenANMCL NaneoTEeKTOHUYECKMMM M naneoreorpadmyeckumm ocobeHHoc-
TAMW Pa3BUTHUA PA3HOBO3PAcTHbIX CTPYKTYPHbIX 3nemeHToB Kalaxcraua.

YK 551.3.051:553.98 (470.4}

AK., 3amapenos, [ANl. depopos. IBONOUMA NANEOIOWCKOro OCAAKO-
HAKONNEHWA HA APeBHER NePUKOHTUHEHTanNLHOW okpawxe Bocrouwo-Esponedickoi
nnargopmel B CBA3M C HeITErazoHOCHOCTBIO. — B KH.: JBONUMA 0CAAOYHOrO
pyaoo6pa3osaHuA B uctopum 3emnu. — M.: Hayka, 1984, c. 204—207.

Ha ocHoeBe npoBeaeHHOro ¢OPMaUWOHHOrO aHanW3a M COOTBETCTBYIOWEero
COCTaBNEHWA CePUM CEeAMMEHTAUMOHHLIX MOAeNed BLIABNRAIOTCA 33KOHOMEpPHOC-
T™M NPOCTPaHCTBEHHOIO Pa3MeleHA Naneo3oNCKUX AOKYHrypckux (opmauun
HE ApesHer NepuKOHTUHEHTANLHOW OKpamHe BocTouo-Esponeidckoi NNaThopMe! 1
Hame4alTcA 0CcOGEHHOCTM 3IBONIOUMKM OCAAKOHAKONMEHUA B CPeAHEM W BEpXHeMm
naneosoe Ha 3ToW o6wupHOW TeppuTopun. MO CEAUMEHTAUMOHHLIM U TEeKTOHW-
YECKMM YCNOBMAM B KauecTBe HaubBonee nepcneKTMsHOW B HedTeras’oHOCHOM
OTHOWEHNM BbIABNAEBTCA CUCTEMa KPaeBbiX BbLICTYNOB (yHAaMeHTa W COOTBeT-
CTBYIOWMX NOAHATAR B OCAfOYHOM YEXne, PacnonoMeHHbIX NO HHOW W BOCTON-
woit nepucdepun Npukacnuiickoi snaawHsl. Bubnuorp. 207 c. (5 Hass.).
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YN K 551.263.036:553.64 (476+474)

B.A. Epmonenko, WWU. ¥ pees. K asomoumu npouecca thocharoobpaso-
BaHuA Ha 3anapge Pycckon nautel. — B kH.: IBONwOuMA ocagouHoro pynoobGpaso-
BaHuA B uctopumn 3emnu. — M.: Hayka, 1984, ¢, 208—213.

PaccmoTpeHsl ocobeHHocTM docdaToHakonneHnA B8 paHHem opaosuke [Mpu-
Gantuickoro w cewomade Benopycckoro GacceitHos. B copmupoBanun thocdo-
PUTOBBLIX PYA OTMEHAaeTCA CYLUECTBEeHHOEe BAWAHME NOCTCEeAM MEHTAUMOHHBLIX NPO-
ueccos. [loKa3lbiBAeTCA, 4TO HaKoNneHue CNOXHbIX OCHOPUTOBLIX TONW, Ha 3a-
nage Pycckoi nauTel NPOMCXOAMNO NONU3TaNHO B YCNOBMAX MENKOro wenbga
C HEOQHOKPAaTHbIMU NepembiBamu ocaaxkos. OTmedaeTcA, YTO NPU NPOrHO3WMpoBa-
Hun ochopuToBLIX PyA BeAyWWM ABNAETCA (OPMaUMOHHLIA NOAXOA, CHHTE3N-
pyHOwWA AaHHBLIE NUTONOMMYECKOro, CTPam™Mrpadhu4Yeckoro M TEKTOHWMYECKOro MXx
wsydernn. Un. 2. Bubnuorp. 213 c. (15 Hass.).

YAK 550.42:552.57:553.2

HA. Cosunoe OB. Tlop6aueer. Yrnepopucreie hopMauuu M uUx 3sonio-
uvA B uctopun 3emnu. — B KH.: JBONIOUMA OCAAOMHOrO Pyaoo6pa3oBaHWA B UC-
Topun 3emnu. — M.: Hayka, 1984, c. 214—224.

Ha ocHoBe aHanu3a yrnepoacoAepMaulMx OTNOXKEHWH, OTHOCHMbLIX K pasnuy-
HbIM  (hOpPMaUnOHHBIM Tunam (TeppureHHO-yrnepoamcTeii, kapbBoHarHo-yrnepo-
MACTBIA, KPEMHUCTO-YFNEepoaNCTLIA M BYNKaHOreHHO-YINepoaANCTLIR) , BbIABNEHSI
OCHOBHbIe (DAaKTOPbI, BAWAKUWWE HA XapaKTep 3BONOUMOHHONO PasBUTUA yrne
poaucThiX hopMauuii BO BpemeHn, a8 Takme Te (hakTOpbl, KOTOpPbIE NO3BONAT
OTHOCMTL 3T OTNOMEHWA K rpynne '‘ckeo3HbIX’’ topmauun. WUn. 3. Bubnuorp.
222-224 c. (68 na3e.).




3p. 10 k.




