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B cTatbe paccMOTpeHbI OCOOEHHOCTH Ie0JIOrMYeCcKOro CTPOeHUSI 1 (DOPMUPOBAHUSI OCAIOYHOTO ITPOTEPO-
3o0lickoro KoMmruiekca. [TokazaHo, 4To BepXHeIOKeEMOPUIICKIE OTJIOXKEHUST Ha APEBHUX IJIaT(hopMax ume-
10T OOJIBIIIYIO MOIITHOCTb, CXOIHbBIC YCJIOBUS OCaIKOHAKOIIJIEHUS Y XapaKTepU3yIOTCsl HAIMYrMeM HedTera-
30MaTEePUHCKUX TOJIIII C BHICOKMM FeHepallMOHHBIM IMOTEHIIMAJIOM U HAJIMYMEM KPYITHBIX 3aJiexkeil. ABTO-
paMM pacCMOTPEHbI OCHOBHBIE TEHAECHIIMU U BBISIBJIEHBl 3aKOHOMEPHOCTU T'€OJIOTUYECKOTO CTPOCHMS
pudeii—BeHackoro komiuiekca EBponeiickoit yactu Poccun. Pudeii—BeHackue ocanodyHble OTIOXEHUS
LIUPOKO pacripocTpaHeHbl Ha BocTouHo-EBporieiickoii ruiatdopMe 1 3arofHSIOT O0IMpHbIE pU(GTOBO-
aBJlaKoreHHbIe BranuHbl. Hanboliee KpynHbIMU BHamuHaMu sIBiIsoTCs KaMmcko-benbckuii mporuo,
MpencTaBIsolnii co00if OCHOBHYIO 30HY pu(eiickoro ocagkoHakorieHus B Bonro-Ypanbckoit HedTe-
razoHocHoii npoBuHuuu (HI'TI), Berueronckuii mporu6 B MeseHckoit cuHekmuse, [layenmckuit u Cpen-
HEpYCCKUIi aBiakoreHbl B MOCKOBCKOI CUHEKIM3e. ABTOpaMy BBIMIOJTHEHA MaTeMaTuiyeckasi oopaboTka
MaTepHuasioB IO TeOJIOTUYECKOMY CTPOCHHUIO MMOBEPXHOCTU (DyHIaMeHTa U pudeii—BEeHICKMX OTIOKEHU
Bonro-Ypanbsckoii HedTera3oHOCHOM MPOBUHIIUM, KOTOPasl TI03BOJIMJIA YCTAHOBUTD CTATUCTUYECKU 3HA-
YUMBbI€ CBSI3U C IPEBHUM (DYHIAMEHTOM 1 3aKOHOMEPHOCTH B CTPOEHMHU OCaIOYHbIX ToJi. Ha Tepputopun
EBporeiickoit yactu Poccum B pudeiicKrX 1 BEHICKUX OTJIOKEHUSIX YCTaHOBJIEHBI TTIPOMBIIIJIEHHbBIE U HE-
MPOMBIIIIEHHbIE TPUTOKU HEMTHU, HedTe- U Ta30MPOsBICHUS pa3HOit MHTEHCUBHOCTH, 3a(DMKCUPOBaH-

HbIe Ha Pa3JINYHBIX CTPATUTPADUIECKUX YPOBHSIX.
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BBEIAEHME

B nipenenax Bocrtouno-EBpomneiickoit maTdopMbl
B OCHOBaHMHM OCAaJOYHOIO 4yexja pa3BUTa CJIOXKHAas
CHCTEMAa BEPXHENPOTEPO30MCKUX (pudeii—BEHICKIX)
oTJ0XeHUi. OHU XapaKTepu3yloTCs IIIMPOKUM pac-
MPOCTpaHeHUEM W MPU3HAKAMU, OTJINYAIOIIMMU UX
OT TMaJIE030MCKUX OCaAOUYHBIX ToJ11l. B TeueHue miu-
TETBHOTO BPEMEHHM BepXHETOKEMOpHIicKIe 00pa3o-
BaHWUSI CYUTATIMCh MAJIOTIEPCTIEKTUBHBIMU ISl TIOVCKOB
B HUX 3ajexeil HepTu u raza [31]. DTo 0OBSICHSIIOCH
HEJIOCTATOYHOM OMOJIOTMYEeCKON MPOIYKTUBHOCTBIO
IpeBHUX Ouocdep U HeOJIArompusITHBIMU yCIOBUSI -
MU COXpaHEHUsI CKOTUIEHUI YIJIEeBOJOPOJOB B IpEB-
HMX OCago4YHBIX Kommiekcax [31]. OmHako ObIIHM
pa3BedaHbl 3aJIeXXU yriieBoAopoaoB B Poccuu Ha Tep-
putopun Boctounoit Cubupm, a Takke B ABCTpaJIuu,
Kutae, OMaHe 1 Ipyrux cTpaHax u ObLJIO JOKa3aHo,
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YTO pa3BUTHUE OPraHUYECKOM KU3HU B BEpXHEM ITPO-
Tepo30e MPUBEJIO0 K HAKOIUICHUIO B 0CaIKax OTPOM-
HBIX Macc OaKTepuaTbHO-TUIAHKTOHHOTO OpraHuye-
CKOTO BellleCTBa, 00J1aJalollero 3HaYUTeIbHBIM Te-
HepalMOHHBIM IToTeHIIaaoM [18, 25, 30, 31].

T'eonoropasBenouHble pabOThI, KOTOPbIe MPOBO-
JIUIVCH B TIOCIIEAHUE OECATUIETUS, IIIUPOKOE Pa3BU-
THe HedTera3onposgBiIeHN B pudeii—BEeHICKNX OT-
JIOXXEHUSIX, pa3BeJaHHbIe U pa3padbaThIBacMbIC B psijie
paifoOHOB 3aJIeXKH YIIIEBOAOPOIOB YKA3hIBAIOT HA BO3-
MOXHOCTb OOHapyKEHUSI CKOIUIEHWI YIJIeBOOOPO-
JIOB, 00JIaaloIIMX 3HAYUTEIBLHBIM PECYPCHBIM IIO-
TeHILIMAIOM.

Ha tepputopun EBpomeiickoil yactu Poccum
pudeii—BeHACKNE OCagOYHbBIC OTJIOXEHUS IIMPOKO
pacripocTpaHeHbl B Bonro-Ypanbckoit, Tumano-Ile-
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YOPCKOI He(Tera30HOCHBIX MMPOBUHLINSAX, MOCKOB-
cKoil 1 Me3eHcKoli cuHeknu3ax (puc. 1).

Lenblo ucciaenoBaHUs SIBAsieTCSI 000OLIeHUE U
CHCTeMaTH3alis JTAaHHBIX ITO TE€OJIOTUUYECKOMY CTPO-
€HH1IO0 U He(PTera3oHOCHOCTU pudeii—BeHACKUX OT-
JoxeHuil B Poccun 1 Mupe, n3ydyeHue 3aKOHOMEP-
HOCTeil B CTpOSHUM IPEBHUX TOJII M aHAJIN3 Pa3BU-
TUsI He(PTEra30HOCHOCTU B pUMENCKNUX U BEHACKMUX
OTJIOKEHUSX Ha Tepputopuu EBporeiickoii 4yacTtu
Poccun.

TEOJIOTUYECKUI OYEPK

Hcropust reoaornyecKoro M3ydeHusl ApeBHEM-
IIMX YacTei 0CalIOYHOro Yyexjia, HaCUUThIBAeT Oosee
200 yet, omHAKO TEOJIOTUYECKUE MCCJIEJOBAaHUSI B
pa3sIMYHBLIX CTpaHaX MUpa ObUIM HA4aThl B TOJBKO
Havane XX Beka. B Poccuu Havano mcciienoBaHui
cBs3aHo ¢ umeHeM H.C. IIlatckoro, xorma B 1932—
1937 rr. Ha Cubupckoii iardopMe Ha CKIOHaxX AJl-
JITAaHCKOI aHTEKJIM3bI B BEPXHEM IIPOTEPO30€ UM ObI-
JI1 0OOHapyKeHbI CKOIUICHUS YIJIeBOAOPOIOB [23, 25].

IMpomblieHHass He(PTEra30HOCHOCTh BEPXHEI0-
KeMOPHUICKNX OTJIOXKECHMI HoKa3zaHa B BoctouyHoit
Cubupu oTKpeITHEM B 1962 . MapKOBCKOTO ra3o-
KOHJIEHCATHOTO MECTOPOXIEHMUSs, TOe U3 ITeCYaHbIX
IUTACTOB MapKOBCKOTO M TMap(eHOBCKOTO TOPU30H-
TOB BeHa MOJIy4eHbl MPUTOKU T'a3a U KOHJAEHcaTa.

B KpacHosipckoM kpae B 1973 1. B npenenax KamoB-
ckoro ceoaa FOpyoueno-ToxoMcKo# 30HEI HeTera3o-
HakorieHus: (FOT3) otkpeiTo Kyrom60-Ipyoue-
Ho-TalirnHCKOe MecTopoxXIaeHue HedpTH, IeOuToM
585 1/CyT, C reosornyecKMMM 3anacamMu HedTu 1—
2 MJIpA T, TPUYPOUYCHHOE K MPUPOTHOMY pe3epByapy
B JOKeMOPUICKMX, B OCHOBHOM CpE&IHE—BEpXHEPHU-
¢elicknx, IPpenMyIIeCTBEHHO JOJOMUTOBBIX KaBep-
HO3HO-KapCTOBO-TPEILIMHHBIX KOJUIEKTOPAX, TEPEKPhI-
TBIX CJIA00KOHTPACTHBIM BEHI—HIKHEIIAIE030MCKIM
yexsioM [29].

B UpkyTtckoii obnactu B 1987 1. oTKpbiTO KOBBIK-
TUHCKOE Ta30KOHIEHCAaTHOE MECTOPOXIASHNE K 10Ty
ot Hencko-boTyoOuHCKOIT aHTEKINU3bI ¢ 3alacaMu
193 mupn M B mecuaHukax napgpeHOBCKOIO I'OpHU-
30HTa BeH1a. B HacTosiiiee Bpemst B BoctouHoit Cu-
OMpU YCTAHOBJIEHBI 3HAYUTEIbHEIE HE(TEra3omnpo-
SIBJICHUsI, OTKPBITHI M YCIIEIIHO pa3padaThIBAIOTCS
o0osiee 30 MPOMBILIJIEHHBIX CKOIJIEHUI YIJeBOMO-
ponoB. boblast 4acTh OTKPHITBIX MECTOPOXACHUIA
HaxonuTcsa Ha rore JleHo-TyHrycckoif HedTerazo-
HOCHOI TIPOBMHLIMU B TIipenenax KpyrnHoil FOpyOue-
HO—TOXOMCKOI1 30HBI He(pTera30HaKOIUICHUSI, KOTO-
pasi IpeacTaBIsieT CO00M KPYITHYIO aHTUKIMHAIBHYIO
JIOBYIIIKY, CTpaTUrpauieckKu 3KpaHUPOBAHHYIO, pa3-
OUTYIO Ha psif 0JIOKOB, OCIOKHEHHYIO TU3bIOHKTUB-
HBIMU 1 JTATOJOTMYECKMMHU OOKOBBIMM dKpaHAMMU.

Junana3oH OlIeHOK 3a1acoB B 3aBUCUMOCTH OT Ka-
TETOPUIMHOCTU (CTEIIEHU Pa3BEAAHHOCTH) KOJeOIIeTcs
ot 400 Mu1H T 10 1.5 Mapn T HeTH M Ta3a (B He(PTIHOM
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9KBHUBAJIICHTE). 3aJIeXXu IIPUYypPOUYCHBI K KapOoHaTaM
BepxHell apoarpoOBaHHON YacTu pudes, BHyTPUPU-
¢eliCKMM TpEIIMHHBIM KOJUIEKTOpaM M TEPPUTEHHO-
KapOOHATHBIM T'OPM30HTAM BEHIIa B 30HAX UX ITOBBI-
IIEHHBIX PUIBTPALIMOHHO-€MKOCTHBIX CBOUCTB [29].

Drax HeTera30HOCHOCTH BepXHEN YyacTh pudeii-
ckoro komruiekca 135—250 m. Hedtu pudeiickux
OTJIOXXEHUI TIPEUMYIIECTBEHHO JIETKUE TIJIOTHOCThIO
ot 0.815 r/cm? 1o 0.850 r/cm3, maocepHUCTHIE, Ta-
paduHucTHIe (H0 2%), cMonucThie (mo 4—10%). Uc-
TOYHUKOM HE(MTH SIBISIOTCS YIJIEPOMUCThIE TOJIIIN
B pudee, mpeacraBlIeHHBIE TJIMHUCTO-KapOoHAaT-
HBIMA Y DIMHUCTO-TOHKOCITOUCTBIMU OTJIOXKCHUS -
MU, C(ODOPMUPOBABIIMMUCS B YCIIOBUSX TLIyOOKOTO
menbda. Comepkanue Copr B U3BECTHSIKAX COCTaB-
nsoT B cpemHeM 0.5—0.7%, B 4epHBIX aprUJUIMTax
yBeanyuBaroTcd 10 2%. B ooHaxeHusx EHuceiicko-
ro KpstKa B OTACIBHBIX ITaYKaX TOHKOCIOWCTBIX ap-
TMJIJTATOB Y DIMHUCTO-KAapOOHATHBIX ITOPOJ, COaep-
xkaHue Copr gocturaer 8—15% [6].

AHaym3 3apy0esKHOIO OITbITa Fe0J0ropa3BeIOYHBIX
paboT O OCBOCHUIO APEBHUX TOJII JOKEMOPUIMCKIX
w1aTopM MHUpa B HEJIOM IMOATBEPKIAIOT SKCIIEPT-
HbIE OLICHKM HCCleAoBaTeseii, KOTOphIe T10JIaraior,
YTO 3MUKPATOHHBIE OCamOYHBIe OAaCCEeHBI IPEBHUX
maTdopM BKodaroT He MeHee 200 MIIpI T pecypcoB
YIJIEBOIOPOAOB, MpUYEM KaXXIblii 4YeTBEpThIN Oac-
CeliH MMeEET CBOE€ CKOIUIEHUE-TUTaHT, CBSI3aHHOE
MMEHHO ¢ puPTOreHHBIMU CTPYKTypaMu [25]. Takum
npumepoM ciyxkut IOpyoyeHo—ToxoMckasi 30Ha
HeTera3oHaKOIUICHUSI.

3apyOexHble ITyO0IuKauy aKIeHTUPYIOT BHUMA-
HMeE Ha Mpo0bJieMaxX CTPOEHUS MTPOTEPO30MUCKUX 00-
pa3oBaHUii, pa3BUTUSI HAJIBUTOBBIX AUCIOKALIMNA U
HedTera3oHOCHOCTHU B pa3IMUHbIX pETUOHAX MUDPa,
BKJIIOYasi CTpaHbl A3uu, AMEpUKY U ABCTpaIUIO
[49-52].

Ha npesHeit ApaBuiickoit miuatdopme B [Takm-
cTaHe Ha MecTopoxineHuu [xoits-Meiip Benercs
no06blya HeTU U3 TTIeCUaHUKOB KEMOpUsSI—BEpXHe-
ro npotepo3osi. B OmaHe pa3pabaThIBacTCsl OKOJIO
20-TU MECTOPOXAEHU HEPTU, MPUYPOYEHHBIX K JIO-
BYLIIKaM O0JIEKaHUSI 9PO3MOHHOIN MOBEPXHOCTU OCa-
IoYHOTro mokemopus (rpymma Xyd) [56]. Ha npeBHeii
Kuraiicko-Kopeiickoii muatdopme MecTOpoXIeHUS
HedhTHU pa3BelaHbl B ByJKaHOT€HHO-OCAI0YHbIX 00-
pa3oBaHUSX MPOTEPO30S.

B ChruyaHckom OacceiiHe B OTJIOXEHUSIX CUHUS
OTKPBITHI KPYITHbIE Ta30Bble MecTopoxaeHust (Baii-
BeH, Brrtoanckoe) [53, 54]. Ha npeBHeili ABcTpanuii-
CKoM T1atdopMe B TPOTEPO3OMCKUX OTIOXKEHUSIX
CPaBHUTENLHO HENIYOOKUX BHYTPUKPATOHHBIX Oac-
ceiiHoB Mak-ApTyp U AMaauec BbISIBJICHBI Ta30BbIe
MECTOPOXKAEHWS MPOMBIILIJIEHHOTO 3HAYEHUSI C 3ajie-
XKaMu Ha nryomHax go 1.5 kM [55].

B OGacceiine Mak-Aptyp B ckB. >xemuccoH-1,
npoOypeHHoi B Hayase 1990—x IT., mojiydeH OpuToK
Hed T 13 oTiioxkeHu pudest. HedprenocHrlit mecua-
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Puc. 1. CTpykTypHasi KapTa pacnpocTpaHeHusl pudeil—BeHICKUX OTIOXEHUI ocamodHoro yexia BoctouHo-EBpomneiickoit
mardopmel B EBponeiickoit yactu Poccuu (o manusiM [4, 8, 9, 11, 12, 14, 18, 20, 22, 24, 35, 37], ¢ UBMEHEHUSIMU U JOTIOJI-

HEHUSIMU).
1—2 — rpanuubl: 1 — pudeiickux mporudoB (aBaKOreHOB), 2 — pa3BUTHUsI BEHACKUX OTJIOXEHMIT; 3 — rocynapcTBeHHasl Tpa-

HULIA
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HUK [I>keMUCCOH-1 BCKPBIT B MHTepBaje 871—969 m.
ITo Bo3pacTy BMelIaOIIEro KojuiekTopa (0KOJo
1400 mutH J1eT) 3TO0 ApeBHeitas HedTh Ha 3emie [30].

Ha IOxHo-AMepukaHcKoit ratdopme B bacceii-
He CaH-@paHLMCKO B OTJIOXEHMSIX BeHAa (rpymnrmna
bamMOyn) B psine ckBaxkuH ObUTH 3a(DUKCUPOBAHBI ra-
30TIPOSIBICHMS. B 0mHOI 13 HUX ObLI MOJIyYeH ITpU-
TOK METAHOBOTO ra3a 1e6UTOM cBbIle 50 ThIC M3/CYT.
B bpasunuu, B mrare I'oiist, n3BeCTHBI MPU3HAKU ra-
3a B MOIIHEIX ToJax (~200 M) M3BECTHIKOB, pa3Je-
JICHHBIX TNIMHaMU [55].

ITpuMepbl OTKPBITHIX M YCHEITHO pa3pabaTbiBae-
MBbIX 3aJIeKeii YIJIeBOAOPOAOB B IPEBHUX OTJIOKEHUSIX
JIOKa3bIBAIOT, YTO BOIPOCHI M3yuyeHUs1 HedTerazo-
HOCHOCTHU APEBHEUIINX HAa 36MHOM I11ape JOKeMOpuii-
CKMX OCallOYHbIX 00pa30BaHMii OCTAIOTCSl aKTyaslb-
HBIMU.

BMecTte ¢ TeM, HeCMOTpSI HA UHTEHCUBHBIE TTOUC-
KM 3ayiexkeil He(DTH 1 ra3a B JOKeMOPpUIICKIX 00pa30-
BaHMSX, OIEHKA WX MCTUHHOIO YIJIEBOIOPOMTHOIO
MOTEHLIMAJIA CBsI3aHa C OOBEKTUBHBIMU TPYTHOCTSIMU:
CJIOXKHOCTh COBPEMEHHOIO CTPOEHUSI, OO0YCIIOBIICH-
Hasl MCKIIOYMTENIbHO IJIMTEIbHON TI€OJOrn4eCKOMn
ucTopueit GOpMUPOBAHUS U Pa3BUTHUS TIPOTEPO30ii-
CKUX 0acceifHOB CeaMMEHTAI!, YCIOBUS 00pa3oBa-
HUSI U COXPAHHOCTU IIPOMBINLIEHHBIX CKOIUICHUM
YIJIEBOJOPOJOB B APeBHUX Tojilax. BepxHemokem-
OpMIICKME OTJIOXEHHsS Ha OTPOMHBIX TEPPHUTOPMSIX
IPEBHUX IUIaT(OPM HMMEIOT OOJBIIYIO0 (HECKOJIBKO
TBHICSTY METPOB) MOLITHOCTh U CXOAHbIE YCIIOBUS OCall-
KOHaKoIUIeHUsI B pudee—BeHae. PopMupoBaHUE UX
MIPOMCXOAMJIO B YCIIOBUSIX MHTEHCHUBHOIO MpOruoda-
HUSI CeAUMEHTAllMOHHBIX 0ACCEIHOB 1 COIIPOBOXK/Ia-
JIOCh B pslie paiOHOB UHTEHCUBHOW MHTPY3MBHOM U
BYJKaHWYECKOI nesaTeabHOCTRIO [1, 34, 44].

HpeBHuUe miaT@opMbl XapaKTepU3YIOTCsI B OCHOB-
HOM TpPEeXsSIPYCHBIM CTPOEHHEM, KOTOpOE OTpaxkaeT
OCHOBHBIE 3TaIbl UX PA3BUTHS: KPATOHHBII, aBJIAKO-
TeHHBI U COOCTBEHHO TJ1aT(OPMEHHBII, B pe3ysib-
TaTe KOTOPHIX (POPMHUPOBAIINCH XapaKTePHBIE CTPYK-
TYpHO-(OpMalIMOHHbIE MEraKOMILIEKCHI mopon [4,
26, 31, 41]. HiokHmit MerakoMILTIeKC (KpUCTaJTde-
CKMit yHIAMEHT), 0Opa30BaBIIUIICS B TIEPUOI TEO-
CUHKJIMHAJIbHON TIpenbICTOpUU, 00pa3oBaH Marma-
THYECKUMH U MeTaMOPGUIECKIMU TTOPOIaMH.

ITpomexXyTouHbIi MerakoMruiekc, cchopMUpPOBaH-
HbIM Ha aBJIaKOT€HHOM CTaAUU TEKTOHUYECKOTIO pa3-
BUTUSI, CBSI3aH ¢ 0Opa3zoBaHueM pUPTOBBIX CTPYKTYD,
aBJIaKOT€HOB, rPabeHOB, 3aITOJTHEHHbBIX OCaIOYHBIMU
TUIOTHBIMU cjlaboMeTaMop(hrU30BaHHBIMU U HEMeE-
TaMOpP(MU30BaHHLIMU TJIMHUCTO-TIECYAHUCTBIMU U
KapOOHATHBIMU OTVIOKEHUSIMU OOJIBIIION MOIITHOCTH.

Ocano4yHbIil Yexoy, o0pa3oBaHHBII B ILJIaTGOpP-
MEHHEII 3Tall pa3BUTHUS, (POpMUPYETCs B HECKOIBKO
CTaauii, NepBOI U3 KOTOPOM SIBASIETCSI CUHEKJIM3HAas.
OcaakoHaKOIUIEHUE IPOUCXOAUT C MEHBIIUMU CKO-
POCTSIMHU, pacIIpOCTpaHsISTCS Ha OOJIbIINeE IJIOIIAIN
1 POpMUPYET MOJIOTHE, OIN3KNE K M30METPUIHBIM
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CTPYKTYpHBI. Pudeiickiie otmoxeHns oOpa3oBaHBI B
aBJIaKOT€HHBIM 3Tall pa3sBUTHUS, BEHJICKHE ITOPOIbI
c(OpMHUPOBaHbI B HaYaJdbHYIO (CMHEKIIM3HYIO) CTa-
W10 TIaThOPMEHHOTO 3Tarna pa3BUTHUSL.

I'eo0ro-reOXuMMY€ECKe 1 MajJ€OHTOJIOTMYECKUE
HUCCAeA0BaHUS APEBHEMIINX TOKEMOPUICKMX Oca-
JIOYHBIX OO Ha ApEBHUX I1aTdOopMax MUpa IoKa-
3aJIM, YTO 3TU MOPOALI COAEPXKaT 3HAYUTEIbHbIE KO-
JIMYECTBA OCTATKOB KU3HEIEATEILHOCTU TIPEACTABU-
TeJieil OaKTepUAIbHBIX U PACTUTEJILHBIX OPraHM3MOB,
KOTOpbIE MOIJIA OBITh MICTOYHUKAMU OPraHU4YeCKOIo
BELECTBA.

3HaYUTENbHBIE KOJIWYECTBA OPraHUYECKOTO Be-
mecTtBa (OB) BcTpeualoTcst He TOJIBKO B HEMETaMOP-
($U30BaHHBIX 00OPA30BAHUSX MO3MIHETO HJOKEMOpPHUS,
HO Y B IIOpoaax paHHero gokemMopusi. VI3BeCTHO, 4TO
MepCHeKTUBLI He(PTEra30HOCHOCTH JIIOOBIX OTJIOXE-
HU1 B 3HAYUTEIHLHOI Mepe OnpeaessitoTCsl CTeTIeHbIO
3PEJIOCTH OPraHNYECKOIO BEILIECTBA IIOPOI 1 TeHepa-
LIMOHHOTO TIOTeHLMaJa HedTera3aoMaTepuHCKUX
ToJi. JlaHHOe 00CTOSITEILbCTBO KpaliHe BaXKHO U 151
JTOKEMOPUIICKX 00pa30BaHMI IPEBHUX IJIaTOOPM.

Hauboiee mojiHO 3T1 TTopoasl n3ydeHbl B CeBep-
HOU Amepuke W ABcTpanuu. [eoxumusi MaTepuH-
ckux tommn IOxxHoit Amepuku, Adpuxkm, As3uu,
bmrxnero nu Cpennero Bocrtoka, 3anamHoii 1 Bo-
crouHoii EBporbl ocBellleHa 3HA4YUTENbHO cliiabee
[31, 52,53, 56].

B namem ucciieqoBaHuM 0000IIEHBI HEKOTOPHIS
re0J0ro-reOXuM1YecKue IapaMeTpbl MaTepUHCKUX
TOJIII JOKeMOpUsl, U3YYEeHHBIX B IIpeeiax OCHOBHBIX
MEePCHEeKTUBHBIX OCATOYHBIX O0acceiiHOB OOJBIINH-
CTBa ApeBHUX Mmaardopm Mupa (Tadi. 1).

BEPXHEIMPOTEPO30MCKHWE OTJIOXEHUA
OCAJIOYHOTI'O YEXIJIA

s EBporneiickoii yactu Poccuu ucTopus reojio-
TMYECKOr0 M3Y4YeHMs APEeBHEMIIMX JYacTell ocamod-
HOTo 4exjia peajibHO Haydanach B 1940-x rr., Korma
NIYOOKMMU pa3BedOYHBIMU U ITOUCKOBBIMU CKBAXKM~
HaMU I10J, AEBOHCKMMHU TEPPUTEHHBIMU OTJIOXCHUSI-
MU CTaJd BCKPBIBAThCS JIMTOJOTMYECKU OTJIMYAIO-
IIMecs OT MaJie030s1 TOJIIU 3€JI€HO-KPACHOIIBETHBIX
IJIMHUCTO-aJIEBPOJIUTOBBIX 1 IIECYaHMKOBBIX O0Opa-
30BaHM, peXe TOJIOMUTOBBIX CEPO-IIBETHBIX MOPO/I.

B nauasne 1960-x rr. 3a 3TUMU OTIOKEHUSIMU 3a-
KpEeImINCh Ha3BaHMUsS — pUdeiicKre 1 BEeHICKUE OT-
nokeHus [42]. B 3T ke ToIbl KOMIUICGKCHBIE METOIBI
WICCJIEIOBAHUST OPTaHUYECKUX OCTATKOB Topo (0no-
cTpaturpauiecKue, JUTOJI0ro-(annaibHbIe, ICTO-
PUKO-TEOJIOTUUECKINE) TIO3BOJIMIN CO3IaTh YHUDU-
LIMPOBaHHBIE CcTpaTUrpadguyeckKue CXeMbl APEBHUX
OTJIOXKEHUI T1atdopm [26, 41].

OmHaKo BOIPOCHI yCTAHOBJICHHUS 00beMa, HOMEH-
KJIaTypbl BO3PACTHBIX TOApa3AeeHUl ToKeMOpuii-
CKUX 00pa3oBaHUil, OIpeAcaeHUs TPAaHULIBI MEXIY
JIOKeMOpHeM M paHHUM Majie030e€M OIHO3HAYHOM
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TPaKTOBKM HE MMeEJIU. DTO MOPOXIAIO Pa3IMIHYIO
KOPPEJISIIMIO APEBHUX OTJIOXEHUII W 3aTPYIHSIIO
pacin@poBKY MCTOPUM I'eOJIOTMYECKOIO Pa3BUTHUS
IaTopM Ha paHHUX 3Tanax. B TeuyeHue mImMTeTb-
Horo BpeMmeHH (0ombiie 50 JIeT) IMPOMCXOINIIO YTOU-
HeHMe U JOMNOJIHEHUE CTPATUTPa(PUUIECKUX CXEM J0-
IEeBOHCKUX oOTIoXeHuil. HikHuii pybex XU3HU
NPOTEPO30MCKUX OTIOXKEHMI YCTAHOBJIEH HA YPOBHE
2.5 mipad JIeT, Ipu4eM CTeleHb pacHpOCTpaHEHUS
CBOOOMIHOr0O OMOreHHOro yIjiepola B pa3IMYHBIX
OCaIOYHBIX TIOpOJaX HOKEMOpPUsI COMOCTaBMMa CO
CTEIIEHBIO €TI0 pacIpOCTPAaHEHUSI B OCATOYHBIX TOJI-
max ¢aHepo3sos [15, 16, 40].

ITo M30TOIMHO-TeOXPOHOJIOTMYECKUM HJAHHBIM U
UX TOPUBSI3KU K XpOHOCTpaTUIpadMUIeCKOM IIKaje
pudest, BeHIAa W HUXHETO KeMOpUS HAWIYYIINM
MPUOJIMKEHUEM K 3HAYEHUIO M30TOITHOIO BO3pacTa
HIUXKHEU TpaHulLIbl BepxHero pudest sipasiercst 1030 +
+ 50 MuTH 16T 1 HIDKHWE TPaHUIIBI BEHIAa U KeMOpHs
caenyer oueHuBath B 600 £ 10 u 531 £ 1 muH et co-
OTBETCTBEHHO, U30TOIMHbII BO3PACT HUKHUX TPAHUILL
HIDKHETO U cpenHero pudes oueHubaercsd B 1650 £ 50
n 1350 = 20 muH et [3, 39].

Ha cesepe BocTtouHo-EBporneiickoil miathopMbl
B TmMmano-Ilewopckoit HepTera3oHOCHOI IIPOBUH-
uuu (HITI) BepxHenpoTepo30MCKUIA KOMILIEKC
U3y4YeH WMCKIIOYUTEIBbHO €1abo, MpencTaBieH B pa3-
JIMYHOM CTeNeHU MeTaMOp(hU30BaHHBIMU U BYJIKAHO-
T€HHO-0CaIOYHBIMU TOPOJAaMU, MPEUMYIIECTBEHHO
BCKPBIT CKBaXXKMHAMU Ha 100)KHOM TrMaHe 1 BBIXOIUT B
sipax MPUITOAHSATHIX 0J10KOB TUMaHCKOTO Kpsixka.

B Bonro-Ypaneckoit HI'TI pudeii—BeHnckue oca-
JOYHbIE OTJIOXEHMSI, BBIIIOJHSIONE OOIIUPHBIE
pu¢TOBO-aBIaKOT€HHBIC BOAAWHBI, BCKPBHITHL 00JIb-
IIMM KOJIMYECTBOM IITyOOKMX cKBaxkuH (6oee 2000),
4YTO, OJHAKO, He 00ecCleYyrnBaeT PaBHOMEPHYIO M3Y-
YeHHOCTh peTMOHA, KaK B IJIaHe, TaK 1 B pa3pese [11].
OcobeHHOo 3To KacaeTcs pudeicKux Iopoa u3-3a OT-
HOCUTEJIbHO OOJIbIIIOI TIIyOMHBI WX 3aJleTaHUus U
MOIIHOCTHU. /IBeHaaaTh CKBaXKMH, PaCIIOJIOXKEHHBIX
B Pa3HBIX YaCTSX 00JIACTU pa3BUTHUSI OCATOUYHOIO J10-
KeMOpUsi, BCKPBLIU pa3pe3 Ha IyouHY =5 KM [9]:

— Capanynbckasa— 111 (5503 m) B YomypTuu;

— BocTtoyHo-AckuHckasa-1 (5005 ™M), Achibl-
Kynp-4 (5005 m), Ikamosckasi-740 (5012 M), Opbe-
oamckas-82 (5013 m), Opbebamickas-83 (5017 m),
Bypanrynosckasa—4 (5058 m), Kynrynunckasi-1 (5154 m),
JleysuHckasn-1 (5188 m), Kumuakckas-1 (5507 m),
Ka6akoBckasi-62 (5521 m) B bamkoprocrane;

— ApakaeBckasi-1 (5207 m) B CBepajioBCcKoit 00-
JIaCTH.

OnHako HM OIHA M3 CKBaXXWH HE BCKphUIa MOJ-
HocTblo pudeii [§]. PeruoHanbHbIe Teou3ndecKkue
paboThHl Ha OpeBHUE OTJIOXEHUS BBIIIOIHSIOTCS, KaK
MPaBUJIO, B HEOOIBIIIOM O0OBeMe 1 B OOJIbIIICH CTEIIEHN
MOITYyTHO C UCCJIEAOBAHUSIMU TTAJICO30MCKUX TOJII. 3a
nociaengHue 20—30 yeT ImpoBeaeHbl B HE3HAYUTEIb-
HOM 00BeME 30HAIBHO-pEeTMOHAJIbHBIE pabOTHI Ha
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HeOopmx Tepputopusax (bempsokckast 1uiomanb,
KybuszuHckas miomank — cKB. BocTouHO-ACKUH-
ckas-1wu np.).

OO01MpHas U JO0CTaTOYHO NIyooKass MOCKOBCKO-
Me3eHcKasl 30Ha IpOrudaHusl XapakKTepru3yeTcs elle
0ojiee HU3KOM Te0JI0ro-reor3ndecKo M3y4eHHO-
CThIO JOMAJIE030MCKUX OTJIOXKEeHUIA. Me3eHCKasi CMHe-
KJIM3a Ha ceBepo-BoCcTOKe BocrouHo-EBpomeiickoii
m1aTdopMbl ILIOIAALI0 0KoIo 300 Thic KM? U 0ObE-
MOM OCaJO4YHOTO BBINOJHEHUSI Oonee 1 MIH KM>,
JIOJITO€ BpeMsl OLIEHMBAJIaCh KaK MaJoNepCcreKTUBHAs
B He(Tera3oHOCHOM oTHolneHnu. M3 1mpoOypeHHBIX
Ha OTOM TeppUTOpPUH 16-TU TIYOOKUX CKBaXXWH,
TOJILKO 5 CKaXXMH BCKpbUIM pudeit 6onee 100 M, a
3 ckBaxXuHBI — OoJble 1 kM. Hanbomnee rimydokme 1ma-
paMeTpuyeckre ckBaxkuHbl CpemHeHspTUHCKasI-21
(Azononbeckuii Tporm0) IIyOmHOI Oojiee 4 KM
BCKpbL1a MOIIIHBIN pa3pe3 BepxHeBeHACKUX (1094 m)
U BepxHepudeiickux obpazoBanuii (2373 M), ckBa-
xuHa KenbrmeHckasi-1 (Beraeronckmii mporuo) ny-
ouHoii 4910 M BCKphLIa OKOJIO 2 KM BepxHepudeii-
CKOTO pa3pe3a C OOWJIbHBIMUA CTPOMATOJIUTaMU (ca-
¢oHOBCKasI cepusi).

BobIIMHCTBO CKBaXXKWH, BCKPHIBIINE BEHICKHE U
pudeiickue OTIOXEHUs IIPUypodeHbl K Brrueromd-
cKomy Tiporn0y (AHbIOCKast, Mymnykckasi, CeperoBckasi,
CropoxeBckasi, KenbrMmeHckass miomanu). Moc-
KOBCKasi CHMHEK/IM3a — OOIIMpHAas OTpULIaTeIbHAs
CTPYKTYpa U3OMETPUYHOM (hOPMBI, TUIOIIAIbIO OKO-
710 450 TBIC KM? M1 00BEMOM OCA0YHOTO BBITIOTHEHUS
6oitee 0.8 MITH KM? OTHOCHTCS K OOJIACTH TIEpUKPA-
TOHHBIX ITPOTM00B Ha TeppuTopun BoctouHno-EBpo-
neicKoil TaThOopMBEI.

B nenoM, ypoBeHb M3YyYEeHHOCTU TEPPUTOPUU
reoJ0Tro-reo(pu3nIYecKuM MeTomaMi M OypeHUeM
(3640 kM?/ckB.) KpaiiHe HU3KUIl, TIPU 3TOM OOJIb-
IIIMHCTBO CKBaXXMH BCKPBHLUINA OTJIOXEHMS BeHIa WIN
pudes Ha HeOoMpIINX TyOMHax. CKBaXKUHEI cOCpe-
JIOTOYECHBI, KaK IIPaBWJIO, TPYIIIaMU Ha OTACIbHBIX
IUIOIIAASIX M He (pOpMHUPYIOT OIOPHOI pPEerrnoHajlb-
HoM ceTu. OTI0XEHUsT HUXXKHEro U BEpPXHEro BeHIa
pa3BUTHI HA Bceil TeppUTOpUU MOCKOBCKOM CUHEK-
Jm3bl. Pudeiickie oT/I0XeHNS BBIIOJIHSIOT TPEeBHUE
IMTauenmckmit u CpengHepyCcCKMiT aBIaKOT€HBI, y4acT-
BYIOIIIMI€ B CTPOEHUU CUHEKJIU3HI [37].

HE®TEITASOHOCHBIE ITPOBUHIINUA (HI'IT)
EBPOITEMCKOMN YACTHU POCCHUHN

Tumano-Ilewopckas HITI

Ha tepputopuu Tumano-Iledopckas HI'TI Bepx-
HEMpOTEePO30HCKUE OTJIOXEHUS MPENCTaBIEHbI MOIII-
HbIM KOMILUIEKCOM B Pa3jIMYHON CTENEHU METaMop-
¢u30BaHHBIX OCAIOYHBIX, B MEHbIIEH CTerneHU
BYJIKAHOT€HHO-OCA/IOUYHbIX MOPO/, BBIXOMSIIMX Ha
MMOBEPXHOCTh B siApax MOOHSITHIX OjoKoB TumaHa,
a TaKXKe BCKPBIThIX CKBaxkrHamMu Ha Tumane, B M-
Ma-ITegopckoit cmHeknn3e. TMMaHCKUIT KpstK TIper -
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CTaBJIIET COOOM psifi KyJIMCOOOPa3HO PACIIOJIOXEH-
HBIX CUJIBHO 3POIMPOBAHHBIX KPYIHBIX NOTHSITHIA
CceBepoO-3aIlafHOro IIPOCTUPAHUS, OCIOKHEHHBIX
dexcypaMu M IU3BIOHKTUBAMU U pa3IeIeHHBIX Je-
npeccussMu. B ee mpenenax 1mo moBepxHoOCcTH pyHIa-
MEHTA BBIIEJISICTCSI TPU CTPYKTYPHI IIEPBOTO IMOPSIIKA:
Kanuno-CeBepornmanckuii, Yernaccko-Llmmemckiit
n Bocrouno-Tumanckuit meraBansl [10]. TTomoxe-
HUE BEPXHEIIPOTEPO30MCKOTO KOMILJIEKCA OCaIKOB
B cTpyKType TumaHo-IledyopcKoro permoHa A0 CHUX
MOp SIBJISIeTCS TUCKYCCUOHHBIM [21, 22].

MHeHue TreosioroB pasliesiuIoch — HEKOTOpbIE
IT€OJIOTU CUYUTAIOT BEPXHEIIPOTEPO3OUCKUNA KOM-
TUIEKC T€OCUHKJIMHAJIbHBIMU 0Opa30BaHUSIMU B CO-
cTaBe cKjamJaTroro ¢yHaamMeHTa ruThl [ 18, 21, 22],
IPYTUE TEOJIOTU OTHOCIT BEPXHEIPOTEPO3OMCKUM
KOMIIJIEKC K HUKHEN 4acTH Tu1aTOpMEHHOro yexsa
[12, 27].

I1pu 5TOM B KayecTBE 3TaJI0OHA UCCIEAOBATEISIMU
OBLIU B3SIThI CJIA00M3MEHEHHBIC 1 CJIA00IMCIOLUPO-
BaHHBIe pudeiickue noponbl Yernacckoro KamHs,
00K M (OPMAIIMOHHBIN COCTaB KOTOPBLIX 3aTeM
pacrpocTpaHsijicsl Ha BClo Tepputopuio Iledopckoii
wnThl [20].

ITo maTtepmnanaM aHAIUTUYECKUX HCCICTOBAHUIA
CTPYKTYpPHI, MeTamopdu3Ma 1 (popMallMOHHOIO CO-
cTaBa BepxHenokeMOpuiickux Tomi [ledopckoii mim-
Thl U COIIPEACIbHBIX TEPPUTOPUIL BBLIIBICHO, YTO
nmepexon OT TUIIMYHO IUIaT(POPMEHHBIX pudeii—
BEHJICKMX oOpa3oBaHuii BocrouHo-EBponeiickoit
1aTGOPMBEI K TIOPOAAM ITOABUKHOTO IT0SICA SIBJISIET-
CsI TIOCTEIIEHHBIM M IIPOCiIeXXuBaeTcs B 30He [1puTu-
MaHCKOTO MePUKPATOHHOTO oItycKaHus [20].

Boaeo-Ypanvckas HI'TI

Pudeiti—Bennckue otimoxeHuns B Boaro-Ypanb-
ckoit HI'TI nmpeacrapisiioT coboii Haubosiee 1peBHUE
W caMble HIDKHHE TOJIIITA OCaIOYHOro Yexiia, 3aiera-
IOl€ HEMOCPEACTBEHHO Ha 3MUKAPEIbCKOM KpU-
CTAJNINYECKOM (PyHIaMEHTe, KOTOPBIM ompenessier
OCHOBHBIC UepPTHI CTPOCHUS PUMPEUCKUX U, B MEHb-
e cTeneH!, BEHICKMX TTOPOII.

B cocraBe BepxHemOKeMOPMICKUX OTJIOXEHW
Bouro-Ypansckoit HI'TI BeimensieTcst 1Ba caMOCTOSI-
TeJIbHBIX CTPYKTYPHBIX 3Taxa: pudeiickuii, ccbopmMu-
POBaHHBII B aBTaKOTEHHbBIH 3Tall pa3BUTUS, U BEHII-
CcKuit, cbopMUpPOBaHHBIN B HAaYaJIbHYIO (CUHEKIN3-
HYIO0) CTaIMlO TUIAaT(POPMEHHOTO 3Tara Ha BOCTOKE
Pyccxkoii mmTte! [4]. KpynmHBIMET prdeitcKIMA CTPYK-
typamu sBisitorcst Kamcko-benbckuii, CepHoBOA-

cko-Aonymuackuii 1 Kaxmmckmii (Kuposcko-Ka-
KUMCKUIT) Iporuosl (puc. 2).

JdomMuHupymoliee MoJ0XEeHNWE KakK IO IUIoaau
pPa3BUTHUS U MOILIHOCTU pU(DENCKUX OTIIOXKEHMI, TaK
U MO 3HAYEHUIO TMPHU OlieHKe HedhTera3oHOCHOCTU
TeppuTopuu 3aHuMaeT Kamcko-benbckuit miporu6.

BriepBbrie aBnakoreH (Iporu®) ObLI BBIIEIECH
9.9 ®oruamu B1958 1. [4], B mocaenyolIre TOabI
MHOT'MMHU T€0JI0raMu ObLIM BBISIBJICHBI U MCCIEI0Ba-
HBI OCOOEHHOCTHU ero ctpoeHus [4, 37].

benbckas (roxkHast) BliagvHa pa3BUBaiach Kak OT-
puLaTelibHasl CTPYKTypa Ha IIPOTSKEHUU BCETo pU-
deiickoro BpeMeHH, Ha YTO yKa3bIBaeT HaJIWJUE B
pa3pe3e BceX KOMILIEKCOB pudess u ero OoJbliast
cyMMapHasi MOIIIHOCTb, JocTuratomas 10 kM u 60-
nee. B Kamckoit BmanmHe pudeii mpeacTaBlieH B OC-
HOBHOM HMXXHUM KOMIIJIEKCOM U TOJIBKO B €ro I0XK-
HYIO YaCTh BKJIMHUBAIOTCS OTJIOXKEHMSI CPEIHEro pr-
¢dest MOIITHOCTHIO, He TIPEBHBIIIAIONIE HECKOJIBKO COT
METpPOB.

Opbebanr-YepHymMHcKast 30Ha XapaKTepu3yeTcst
TakXe HETOJHBIM pa3pe3oM pudesi, B KOTOPOM OT-
CYTCTBYET BEPXHUM, W YACTUYHO WJIM ITOJHOCTbHIO
cpenHuii pudeii. CepHOBOICKO-ADOMYIUHCKUIA TPO-
ru6 B 30He cnusiHus ¢ KaMcko-benbckum rmporudom
XapakTepusyeTcsl MOJHbIM pa3pe3oM pudesi, MOIII-
HocThio 10 3—5 kM. B KaxkumckoMm nporutde pudeii-
CKUe OTJIOXEHUs TIpeacTaBlIeHbl Ka>KUMCKOI CBU-
TOI, MOIITHOCTBIO He 60ostee 500 M.

Benackuii CTpyKTYpHBIN 3Tax MpeacTaBjiIeH B OC-
HOBHOM BE€pPXHUM BeHIOM. HUXHEeBEeHICKHE OTJIO-
XKEHUSI UMEIOT BeChbMa OrpaHMYE€HHOE PacIIpOCTpa-
HeHMe. K HUKHEMY BEHIY OTHOCSITCSI OTJIOXEHUS
YCTb-YypOUYMHCKO# (CKBaxkuHbl I'agprHcKoro, Hei-
pob6ckoro, Octsikoro nmpoduieit), YypouYnMHCKON U
NIbIBOXCKOM cBUT [TomogoBcKoro paiioHa.

Kpowme Toro, B cTtpaturpadpmieckoii cxeme BhIIe-
JIIeTCsl BECJISIHCKasi CBUTA, KOTOpasi BbIAESIETCS
TOJILKO B 0OgHOM pa3pe3e (ckB. 18 Ycrp-UepHast, UHT.
1715—1800 m) [39]. 1o Koppeasuuu ¢ ApyTUMUA pas3-
pe3aMu 3TOT MHTepBaJl COOTBETCTBYET HUXKHEI YacTh
OOPOMYIMHCKOM Cepry BEpXHETO BEHIA.

Ha BocToke Pycckoif mimThl 001acTh pa3BUTHS
BEHJIa OpUEHTHUpPOBaHa cyOMepuanoHaibHa. B Bepx-
HEKaMCKOM1 BIIaAWHE, B €€ CEBEPHOI YaCTU OTJIOXKE-
HUS BEpXHEro BeHa 3aJIeTaloT HETTOCPEACTBEHHO Ha
KPUCTAJITTMYECKOM (DyHIaMeHTe, B I0)KHOM 4acTu —
Ha HIDKHepU G eICKOM OCHOBaHUU.

B 1oxHoit, IlIkamoBo-IlInxaHcKoil BIaguHe,
BEpPXHEBEHACKNE OTJIOXEHMsS pa3BUTHI Ha pudeii-
CKOM OCHOBaHWU, IPUYEM C CEBEpO-3aliajga Ha I0ro-

Puc. 2. TekTroHnueckas kapTa pudeii—BeHICKNX OTJIoXeHUT Bonro-Ypanbckoii HedTerazoHocHoit mposuHimu (HI'TI), (o

IaHHBIM [4, 8, 9, 24], ¢ TOTIOJIHEHUSIMH).

1 — rpanuiia Bonro-Ypanbckoit HedTera3oHOCHO MPOBUHIIMK; 2 — aIMUHUCTPATUBHbIE 'PAHULBI 00JIACTEN U peCcITyOInK;
3 — 3amanHasi rpaHUIla CKJIaq4aToro Ypaia; 4—5 — rpaHulibl pa3BUTUS OTJIOXKEeHUI: 4 — pudeiickux, 5 — BEHICKUX; 6— 7 — rpa-
HUIIBI TEKTOHUYECKHNX CTPYKTYP: 6 — pudeit, 7 — BeHI; & — 30HbI OTCYTCTBUS pU(PECKO—BEHICKUX OTIOXKESHUI

TFTEOTEKTOHUKA Ne 4 2023
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Hg =2039.9 + 0.13481 Ho

Koadpdbunment koppensauu: r = 0.5
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Puc. 3. KoppensaimoHHas 3aBUCMMOCTb MEXIy ITTyOMHOM 3ajieTaHusl TIOBEPXHOCTU pUpEHCKUX OTIIOKEHUI U (pyHIaMeHTa B
Kamcko-benbckom n CepHOBOICKO-AOIYIMHCKOM aBJIaKOT€HaXx.
1—2 — Kamcko-benbckuii mporu6: I — Kamckast yactp, 2 — benbckast yacTh; 3 — CepHOBOICKO-AOIYIMHCKII aBIaKOTeH

BOCTOK BEHJICKME OTJIOXKEHUS IMOICTUIAIOTCS BCe 00-
Jiee MoJIoAbIMU pudelickumMu TommuamMu. B odeux Bra-
JIMHAX MaKCHUMaJIbHbIe 3HAYEHMSI MOIITHOCTH BeHIa CO-
craBstior ot 1.5—1.8 1o 2.5 xm.

B Capanynbcko-KpacHoyduMcKkoii cemjioBUHE,
BBIIEJIEHHOM 110 BEHAY KaK CyOIIUpOTHAsT MOJ0XKHU-
TeJIbHAasl CTPYKTYypa U OXBaThiBalolllasl I0KHbIE paiio-
Hbl [TlepMckoro Kpast U ceBepHble balllkopTocraHa,
XapakTepusyeTcsl COKpalleHueM oOlleil MOITHOCTHU
BEHICKUX OTJIOKEHUI U OTCYTCTBUEM B pa3pe3e BEPX-
Hell — IKaMnmoBCKOU (KyabIMKapcKoit) cepuun. Bepx-
HEenpoTepo30icKue ocagoyHbie 0Opa3oBaHUs Ha BO-
cToke Pycckoii TiiThl B paifoHax X MaKCUMaJIbHOTO
pa3BUTHUSI TOCTUTAIOT MOIIHOCTU (MO Treodusuye-
CKUM JaHHBIM) 12—13 KM, T.€. B Tp1 pa3a NpeBbIIIas
CyMMapHYIO MOIIIHOCTb (haHEPO304.

Pudeiickne KOMIUIEKCHI IIPEICTABISIOT COOOI
psIIOBl  TIOC/IEMOBATEIbHO YepenyIoIIXCcsl KpacHO-
LIBETHBIX U CEPOLIBETHBIX TEPPUTCHHBIX, TEPPUTCHHO-
KapOOHATHBIX M KapOOHATHBIX TOJIIL, IPOPHIBAEMBIX
Ha pyOexax KPYITHBIX ITMKJIOB THIIa00MCCaTbHBIMU
00pa30BaHUSIMU OCHOBHOTO M YJIbTPAOCHOBHOTO CO-
craBa. BeHIckue OTIIOXXEHMS ClTaraloTcsl MOYTH VIC-
KITIOUMTEIIFHO TEPPUTEHHBIMUY TTOPOIAMHU, CPEIN KO-
TOPBIX Ha ONpeaAeICHHBIX CTpaTUrpapuIeCcKUX ypOB-
HSIX TIPOCIIEXHMBAIOTCS TIPOCIION BYJIKAHOTEHHBIX U
BYJIKAHOT€HHO-0CAIOYHBIX 00pa30BaHUIA.

J1s1 BBISICHEHUSI 3aKOHOMEPHOCTE B CTPOCHUU
JIPEBHUX OTJIOXKEHUI aBTOpaMU MCIOJIb30BaHa CTa-
TUCTHYECKasd 00pabOTKa OCHOBHBIX TIpadUIecKUX
MaTepruaJioB IO Pa3BUTUIO ITOBEpXHOCTeil pudes,
BeHa, pyHIaMeHTa IJISI 30H Pa3BUTHSI pUDEICKOIM 1
BEHJICKOM CHCTeMbl NpOrnOooB W BraguH Bojro-

Vpansckoit HI'TI, moiryyeHHBIX KaK MO JAaHHBIM Oy-
pEHUS, TaK U MO re0dU3NIeCKUM HMCCIICIOBAHUSIM.
HecMmoTpst Ha TO, YTO MOBEepXHOCTH pUdest Oblia pas-
MBITa Ha pa3HyIo IITyOMHY, IJ1 30H pa3BUTHUS OCHOB-
HBIX pudeiickux npornooB Boiro-Ypansckoit HI'TI
yCTaHOBJIEHA KOPPEISIIIMOHHAS CBI3b MEXIY CTPOe-
HHeM pudECKOil MOBEpPXHOCTU M (yHOAMEHTa B
aBjakoreHax peruoHa (r = 0.5) (puc. 3).

B HekoTOpHIX YacTsaX pa3BUTUS pUPEHCKUX OTI0-
xeHuit B Kamcko-benbckoMm IIporude BbIIEISIOTCS
obJiactu, rIe Npu OJMHAKOBOM IyOuHe (hyHIaMeH-
Ta, IyOMHA 3ajieTaHus KpOBIM pU(EeCKNX OTIIOXE-
Huii pasznuyHas. [1pu morpyxeHuu ¢pyHIaMeHTa 0
9—10 kXM u OoJiee, MOLIHOCTh PUMEHACKNX OTI0KEe-
HUl MeHsetrca oT 5—10 no 8—14 kM. BrineneHHBIE
00J1aCTH COBIAJAIOT C OTAEILHBIMU TNIYOOKUMMU BIa-
muHamu (OcuHckast, CapamyiabcKasi U Op.), BOCTOY-
HOIi YacThIo MPOruda v MpujerainuM TeppUTOPUSIM
IIpenypanbckoro nmporuoda.

ITomoOHbBIe pasmuuus, BEPOSITHO, CBSI3aHbBI C TEK-
TOHWYECKOM aKTMBU3AaLME B IPUKAMCKOE U apJiaH-
CKO€ BpeMs1, IOCTOSTHHBIMU IIOJIbeMaMU TePPUTOPUU
OpU CMEHE TEeKTOHO-CEIMMEHTAIIMOHHBIX IIMKJIIOB,
0oJjiee MHTEHCUBHBIM pa3MbIBOM B paitoHax Kam-
cKoit BnaguHbl. He nckimrouaeTcs Takke CyObeKTUB-
HBI TTOAXOH IPU MHTEPIIPETAlMU IeodU3nIeCKUX
JTaHHBIX B MaJOM3y4YeHHBIX paiioHax mporuda. s
teppuropuu Kuposcko-KaxxuMckoro aBiakoreHa
CBSI3b MEXIY INTyOMHAMU MOBEPXHOCTU pudesT U
¢yHIaMeHTa He BBISIBIIEHA. DTO CBSI3aHO C HEIOCTa-
TOYHBIM KOJIMYECTBOM (haKTUUECKUX JaHHBIX O Tpa-
HHMIIAX U CTPOCHMM, OCOOEHHO, CEBEpPHOM 4YacTu

TFTEOTEKTOHUKA Ne 4 2023
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Puc. 4. KoppeJisiiimoHHasi 3aBUCUMOCTb MEXIY DIyOMHOM 3ajieraHus TTOBEPXHOCTH pUBECKUX OTIOXEHU 1 hyHIaMeHTa B

Kuposcko-KaxnMckoM aBiiakoreHe.

Hyi =920.89 + 0.49896 Hd
Koadpdunment koppensuu: » = 0.83
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Puc. 5. KoppensiiimoHHasi 3aBUCUMOCTb MEXIY TIyOMHOI 3ajieraHus TIOBEPXHOCTH pUECKUX OTIOXEHUHI 1 hyHIaMeHTa B

Psazano-CaparoBckom u JJoHo-MenBenniikoM aBjlakOreHax.

1—2 — aBnakoreH: I — Psa3ano-CaparoBckuii, 2 — JloH-MenBeauLKui

aBjakoreHa (paitoH ckBaxuH JlonbiguHo—1, Ceico-
nma—1 u gp.) (puc. 4).

st roro-3anaaHbIX paiioHOB MpoBuHLMU (Psi3a-
Ho-CapaToBckuit 1 JIoHO-MenBeTUIIKNIA aBJTaKoTe-
HBI), HAIIPOTUB, OTMEYAETCSI, BEICOKO KOPPEISIINOH-
Hasi 3aBUCMMOCTbh MeEXIy IIyOuHaMu 3ajieraHus
pudeiickux otioxeHuit 1 ¢pyHmameHnTa (r = 0.83),
BCJIEACTBME HENTyOOKOro 3ajeraHust (QyHIaMeHTa

TEOTEKTOHUKA Ne4 2023

U HEOOJIBIIOW MOIIHOCTU PUGEUCKUX OTIOXEHUN
(puc. 5).

M3yyeHue BEHICKOU TIOBEPXHOCTU I[OKa3ajao
oInpeAeseHHYI0 TeHASHIIMIO, KaK U B pudee, MexXIy
DIyOMHAMU MOBEPXHOCTENW BEHACKUX OTJIOXEHUI U
dynmamenTa (r = 0.42) (puc. 6).

TexTOoHMYECKIE ABVKEHUST, ITTIPOMCXOAUBIIINE ! — BO
BpeMsI TTOCJIe BEHIa BpeMsI<—? IIPUBEIN K 00IIIeMy X
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Hy, = 1661.7 + 0.06673 Hb
Koadpputment koppensiiuu: » = 0.42
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Puc. 6. KoppesiiroHHast 3aBUCMMOCTb MEXIY ITyOMHOI 3ajieraHusl HOBEPXHOCTU BEHICKMX OTJIOXEHMI U (pyHaaMeHTa Boro-

Vpannckoit HI'TI.

Hy, = 1389.0 + 0.14910 Hb
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Koadduument koppensuuu: r = 0.49
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Puc. 7. KoppensaiimoHHas 3aBUCHMMOCTbh MEXIY IIyOMHO# 3aleraHusT TOBEPXHOCTU BEHIACKHMX OTIOXEHUI 1 (hyHIaMeHTa 1St

BepxHekaMcKkoii BOaAHBI.

HaKJIOHY B BOCTOYHOM HAIIPpABJICHUU B CTOPOHY
IIpenypanbckoro mporuba. Ilpu muddepeHmmupo-
BaHHOM PaCcCMOTPEHUM YCTAHOBJIEHO, YTO 151 paiio-
HOB BepxHekaMCKoIi BITaIWHBI TIPEANOaraeTcs 3a-
BUCUMOCTb MEXIy IIyOMHaMM 3ajieraHusl BeHIa U
¢yumamenta (r = 0.49). Ilpu sToM Ha rpacduke
YCJIOBHO BBIIC/ISIOTCS ABE 00JIACTU TOYEK, TAe IO-
BEePXHOCTh (pyHIaMeHTa 3ajieraeT 10 4 1 6oJjee 4 KM,
KOTOpBIE CBSI3aHbI C Pa3IMYHBIM ITOJIOXKEHNEM BEHI-
CKUX OTJIOXXEHUM OTHOCUTEIbHO (DyHIaMEHTa B Mpe-
JIeJaxX BOAIWHEL, IIe B CEBEPHOIM YacTU ITOPOIBI BeHAa
JiexaT Ha (hyHIaMeHTe, a B 103KHOM 4YacTu — Ha HUX-
HepudeickoM ocHoBaHUM (puc. 7).

B oramume ot BepxHekamckoii, B IllkamoBo—
IIuxaHnckoit BnaguHe u CapamnyibckKo—SHbIOaeB-
CKOM celJIOBMHE TPaKTUYECKU OTCYTCTBYET CBSI3b
MEXIy BEHIIOM U (hyHIAaMEHTOM, BCJIENCTBUE, BEPO-
SITHO, MOIIIHOM Tou pudeiickux mopon B [Ikano-
Bo-IlluxaHcKoli BriaiMHe M COKpallleHHOUW MOIIHO-
CTU KaK BEHICKMX, TaK M pUGEUCKUX OTIIOXECHUMN
B Caparnynbcko-fAHbi0aeBCKoOl ceqnoBuHe (puc. §,
puc. 9).

ITpu 5TOM 111 BHYTpEHHEU 30HBI OCHOBHBIX PU-
delickux TporuboB YCTAaHOBJIEHA OYEHb XOpOoIas
CBSI3b MEXy ITyOMHaMU TTIOBEPXHOCTE! BEHIA U PU-
des (r=0.86) (puc. 10).
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Puc. 8. KoppensimmoHHast 3aBUCMMOCTD MEXIy ITTyOMHOM 3aieraHusl IIOBEPXHOCTHA BEHICKUX OTIOXEHUI U (hyHIaMeHTa IJIst
I xanoBo-IllnxaHcKo¥ BNaguHBI.
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Puc. 9. KoppensitimoHHast 3aBUCMMOCTb MEXIY DIyOMHOM 3ajieraHusi TOBEPXHOCTU BEHICKMX OTJIOXKEHUI U (pyHaaMeHTa 115t
CapanynbcKo- S HbI0aeBCKO CeITTIOBUHBI.

Hy = 271.7 + 0.69760 Hy

6000 Koadppuupment koppensuun: r = 0.86
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Puc. 10. KoppensimoHHast 3aBUCUMOCTb MEXITy TIIyOMHOI 3ajieraHusI TIOBEPXHOCTH BEHICKUX U pudeiickux oTyioxeHunit Boi-
ro-Ypasnnckoit HI'TI.
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3aBUCUMOCTb MEXIY OINMOPHLIMM TOPU3OHTAMU
pudes 1 BeHAa ¢ 04eHb BBICOKOM JOCTOBEPHOCTHLIO
IMO3BOJISIET MPOBOIUTH IIPOTHO3MPOBAHUE IOJIOXKE-
HUE TTOBEPXHOCTU pUdes IIPU BCKPBITUU TTOBEPXHO-
CTM BeHma. B To ke BpeMsI HaJM4yue TakoM CBS3U
OIPOBEPraeT IINPOKUIA pa3MbIB Ha BCEil TEpPPUTOPUM
pudeiickoil 1 BeHACKoN moBepxHocTel (mo 1000 m
ooisiee M).

B paspese BepxHero npotepo3osi Bonro-Ypana BeI-
JISTISTIOTCSL OTJIOXKEHUST HIDKHETO, CPEAHEro U BEPXHETO
pudesa. Hxkamit pudeii mpeacraBiieH KBIPITMHCKOMN
cepueii, B cOCTaBe KOTOPOM BBIAEISIOTCS (CHU3Y
BBEpX) capamyjibCcKasi, IIpUKaMcKasl, KaJTaCMHCKasl,
HaIeXIMHCKass U KabakoBcKasi cBUTHL. Capalryib-
cKasi CBUTa BCKpPBITO MOIIIHOCTBIO oKoyio 2000 m
CJIOKEHAa B HIDKHEN IIOJIOBUHE IIepecilauBaHUEeM
aJIEBPOJIUTOB, IIECYAHUKOB, C MOAYMHEHHBIMU IIPO-
CJIOSIMU apTUJIIUTOB, B BEpXHEU MOJOBUHE — JI0JI0-
mutoB. [IpukaMckasi CBUTa B COCTaBe IIETHYPCKOI,
HOPKWHCKOM, POTKOBCKO M MMWHAEBCKOI IOACBUT
0o0I11Iel BCKPBITOM MOIIHOCTBIO Oosiee 2500 M mipen-
CTaBJICHBI B OCHOBHOM I10JICBOIIITATOBO-KBapIIECBbI-
MU 1 apKO30BBIMM IIeCYaHMKAMM, aJIEBPOJIUTAMU, C
IMMOTYMHEHHBIMY IPOCIOSIMU apTUJIJIMTOB, KOHIVIOME-
paToB, TPaBEIUTOB, JOJIOMUTOB. B cocTaBe KanTacuH-
CKOM CBUTHI (BCKPBITast MOIITHOCTH 0KOJI0 3000 M) BBI-
nensitorcst (CHU3Y-BBEpX) cay30BcKasi KapOoHaTHasl,
apJlaHCKasi TeppUIeHHO-KapOOHATHAsI M alllMTCKas
KapOoHaTHas IoacBUTH. KabakoBckasi cBuTa CJ10-
>K€Ha JOJOMUTAMU, apTAJINTaMU, pexXe ajJeBpOJIr-
TaMU U ITIeCYaHUKAMU.

CpenHuii pudeii paccmaTpuBaics B oObeme cepa-
(GMMOBCKOIT cepru, B COCTaBE KOTOPOI BHIACIISTIOTCS
TyKaeBcKasl (roxKaHcKasl), OJbXOBCKasi WU YCHHCKas
cBuThl [3]. MakcuMmanbHasi BCKpPBITasi MOIIHOCTH
cpenHepudeiickux omnoxkenuii okoio 500 m. Tyka-
eBCKasi CBUTa CJIOXKEHa IT0JIeBOIINAT-KBaplieBbIMU
rnecyaHUKaMu, ajeBpOJIUTaMU, peXe apruIuTaMMu.
OnbXxoBcKas CBUTa TMpeEACTaBleHa aprujlIMTaMmu,
MepTrejsiMU C TTOMYMHEHHBIMU MPOCIOSIMU aJIeBpO-
JIMTOB U MeCUYaHUKOB. 1719 mopoa TyKaeBCKOM U OJib-
XOBCKOI CBUT XapaKTepHO NPUCYTCTBUE UHTPY3UM
rabopo-a1ada3oB M JOJIEPUTOB. YCUHCKAsI CBUTA CO-
CTOUT B OCHOBHOM M3 MECYaHUKOB C TIOTYMHEHHbIMU
MPOCJIOSIMU TJIMH U aJIEBPOJIUTOB.

Bepxnuii pudeii [3] (MakcumaibHash BCKpbITast
MOIIIHOCTh okoJjio 1300 M) mpencrtaBjieH aOmyIuvH-
CKOIi cepueil B cocTaBe JIEOHUIOBCKOM (IIeCYaHUKU C
MIPOCJIOSIMU aJIEBPOJIMTOB M apTUJUIMTOB), IIPUIOTOB-
CKOM (HepaBHOMEpHOEe 4YepeaoBaHUE apTUJLIMTOB,
aJIEBPOJIUTOB, IJIMHUCTBIX HIOJIOMUTOB C PEAKUMU
MIPOCJIOSIMU TI€CYAHUKOB) 1 IIMXAaHCKOM (M3BECTHSI-
KU U JOJOMUTBI C TIPOCIOSIMUA apTrUJIJIMTOB) CBUT.
HuxHeBeHICKME OTIIOXKEHMS BEIICIISIIOTCS Ha ceBepe
Bonro—¥Ypana (HeipoOckuii, IlomonoBckuii paito-
HbI) B COCTaB€ YCTb-UYypPOUMHCKOM, YYypOUMHCKON U
WIBSIBOXXCKOI CBUT M CJIOKEHBI KBapLeBEIMU ITeCcYa-
HUKaMHU, PaCCIaHIIOBAaHHBIMU apTUUIATaMu, Ty(do-

rnecyaHMKaMu. BepxHeBeHICKHE OTJIOXKEHMS pac-
yJjieHeHbI B BepxHekaMcKoii BriaguHe Ha OOpOIyJIMH-
CKYyI0 (KBIKBUHCKAsI W BepelIarnHCcKas CBUTHI) U
KyIObIMKApCKylo (BEIBHMHCKas MW KpacHOKaMCKas
CBUTHI) CEPUU, KOTOPhIE KOPPEJIMPYIOTCS C KAUPOB-
CKoOIi (baiikubaleBcKasi M CTapoIleTPOBCKAas CBUTHI)
¥ IIKAITOBCKOM (CaIMXOBCKasl ¥ KapJMHCKAasi CBUTHI)
cepusmu B IllkamoBo-llluxanckoit BnaguHe [3].
B o0enx BriaguHax MaKCHUMaJIbHBIC 3HAYEHUSI MOIII-
HocTUu BeHaa nocturaiot 2500 M. Benackue otnoxe-
HUSI CJIOXEHbI UCKIIOUUTEIbHO TEPPUTCHHBIMU T10O-
pomaMu ,cpeay KOTOPBIX Ha ONpeleIcHHBIX CTpaTH-
rpaIeCcKrX YPOBHSIX IIPOCIEXKMBAIOTCS IIPOCIION
BYJIKAHOT€HHBIX M BYJIKAHOT€HHO-0CaJOUYHbIX 00Opa-
30BaHUM.

JIuTonornyecKuMu Uccaeq0BaHUSIMU YyCTaHOBJIE-
HO 3HAYMTEJIbHOE pa3BUTHE B pa3pese pudes 1 BeHaa
recYaHO-aJIeBPOJIMTOBBIX ITOPOJ MOIIIHOCTBIO OT JAe-
CSITKOB JI0 COTeH MeTpoB. KoytekTropckue cBoiicTBa
9TUX MTOPOI NPEeUMYIIeCTBeHHO Hu3kme. [Toponsl ¢
YIOBJCTBOPUTEILHBIMU U MOBBILIEHHBIMU KOJIIEK-
TOPCKUMU CBOIICTBAMM BBISIBJICHEI B HUZKHEM pUdee
B TEppPUICHHBIX (IIpMKAaMCKasl CBUTA, IOPUCTOCTh
10 22.7%, nponuuiaeMoctb 10 0.63 MKM?) U Teppu-
FeHHO-KApOOHATHBIX TOJILAX (KAJITaCUHCKasi CBUTA),
cpenHeM pudee (TyKaeBcKasl, TOPUCTOCTH 10 18—20%,
npoHuuaeMocts a0 0.46 MKM?, yCHHCKAasl CBUTBHI),
BepxHeM pudee (JIEOHUIOBCKasl, IIPUIOTOBCKAsI CBU-
Thl). IlecyuaHUKY ¢ TTOBBIIIEHHBIMU KOJUIEKTOPCKU-
MM CBOMCTBaMU CBSI3aHBI, BEPOSTHO, C 30HAMMU pas3-
BUTHUS TpemiruHoBaTtocTu [7, 33]. Bo3aMoxXHEBIE CKOII-
JIEHHWSI B KapOOHATHBIX IIOpPOAAax CBI3BIBAIOTCS C
KAaBEPHO3HOCTBhIO M TPEIIMHOBATOCTBHIO JTOJIOMUTOB.
BepxHeBeHICcKIME OTIIOXKEHUS CoIepxKaT ITavykKu, Iijia-
CTBI ¥ TOJIILIM ITIECYaHO-aJIEBPOJIUTOBBIX IIOPOJ C XOPO-
MU U YIOBJIETBOPUTEILHBIMU KOJUIEKTOpaMu (T10-
pucrocthb 10 24%, nponunaemoctsb 10 0.245 Mm?),
KOTOPbBIC YEPEIYIOTCs C ITaYKaMM M TOJIIAMU IJIOT-
HBIX aJIEeBPOJIMTO-TIIMHUCTHIX TTIOPOT, [2, 4].

CTPYKTYPbI PYCCKOW IJIUTHI
Mockosckasa cunexauza

INpakTyeckn BCIO TEPPUTOPUIO ILEHTPATLHOM
YacTh MHTpaKpaTOHHOM o6acTu Pycckoit TiMThI 3a-
HUMaeT MOCKOBCKasl cMHeKJIn3a. Ha BocToke U rore
rpaHUIA CUHEKJIM3bI OTBEYaeT 00JIaCTU PACIIPOCTpa-
HEHUS BEpXHEBEHACKNX OTJIOKEHUIT, Ha ceBepe U 3a-
rajie OHa HOCUT YCJIOBHBII XapaKTep — 31eCh CUHEK-
JIu3a OrpaHUYEHa CYIIECTBEHHO MEHee ITOTpYyKEH-
HBIMM CTPYKTypaMu. B atmx rpanuiiax MockoBcKast
CUHEKJIM3a BBITSIHYTa C CEBEPO-BOCTOKA Ha I0T0-3a-
nan 6osee yeM Ha 1000 kv ripu mmpuHe 350—500 k.

Paspes ocagouHoit Tomum MOCKOBCKOM CUHEK-
JIM3BI IIPENCTABIEH OTJIOXKEHUSIMU MPOTEPO30, Ia-
JIE030s1 U Me3030¢1, 3aJIeTal0lIeM Ha apXeliCKOM IpaHu-
TO-THEMCOBOM (yHIaMeHTe. ToIMHA OCAgOYHOIO
yexuia uameHsetcsa ot 900 mo 3000 M. B nomeBoHCKOM
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pa3pe3e MOCKOBCKOIl CHMHEKIMU3BI BBIICISIOTCS
TeppUTEHHBIE IOTCHLIMAJIbHO He(PTera30HOCHbBIE P -
¢deli—HIDKHEBEHACKUIT W BEpPXHEBEHICKO—HIKHE-
KeMOPHUMCKIIA KOMIUIEKCHI.

B 1940—1970-e rombl ObLIO TIPOOYpPEHO OKOJIO
110 TITyGOKMX OIIOPHBIX, TTapaMeTPUIECKUX 1 TTONC-
KOBBIX CKBaXWH. PacujieHeHHe M KOppessuus pas-
pE30B IITyOOKMX CKBaXXKMH MOKAa3aJIv, YTO OAHA I'PyI-
Ia CKBaXXWH BCKpPHLIA IMIPOTEPO30MCKHIE OTIOXKCHUS
necyaHbix mopon pudes momrHocthio 200—300 M u
apTWUIATOB M aJIEBPOJIUTOB BEHIA MOIIHOCTBIO IO
700 m (ckBaxxunsl PynHst, AtipeneBka, IlaBnoBo-Ilo-
canckasi, boopoBckast u ap.).

Hwxnawnii BeHn mpencTaBieH IPeBISHCKON cepu-
eli, CJIOXKE€HHOI MopoJaMU NMPEANOJA0XKUTEIbHO JIe -
HUKOBOIO TreHe3uca (IapLUHCKass W TOpPOMelKas
CBUTA) U BYJIKAHOT€HHO-0CAJOYHBIMM TOJIIIAMU (3y-
OOBOITOJISTHCKAS U SIPLIEBCKAsI CBUTHI) U pacIIipocTpa-
HEH B ceBepo-3amnagHoii yactu Ps3aHo-CapaToBcKoO-
ro Iporuda 1 Ha FOro-BOCTOYHOM 3aMBIKAaHUM CUHE-
KJIM3bl. BepxHWi1 BeHI mpencTaBjieH BalgaiiCKUM
KOMILUIEKCOM, COCTOSIIVM M3 PEIKWHCKOM (IieTe-
HeBCKasl, TaBpPMWJIOB-SIMCKasl, HeIleMIIMHCKasl, MaKa-
pbeBCKasl CBUTHI), ITOBAPOBCKOI (JIF0OOMMCKasI, pell-
MUHCKAasI CBUTHI) 1 OAJITUIICKOiT (HEKpacoBCKasl CBU-
Ta) cepuii [14, 48].

B ocHoBaHUM BEHIACKMX OOpa3OBaHUI MOBCe-
MECTHO 3ajleTaeT IlaykKa apruJUIMTOB PEeIKWHCKOM
CBUTHI TONIIMHOMN okojio 200 M, KoTopast sIBisieTCs
HaJEXXHBIM PEIepOM IPU KOPPEISILIMU OTIIOXEHUIA.
Hpyrasi rpyIia CKBaXXMH BCKpbUIa pa3pe3 OTIOXKe-
HU, TOe pudeiickue mecyaHuKM OTCYTCTBYIOT, U Ha
rPaHUTO-THEMCOBOM (pyHIAMEHTE 3aJIETAIOT OTI0KE-
HUS BeHIa. TpeThsl rpymnma cKBaxXuH — bomoroes-
ckasi, MoyokoBckasi, CeBepo-Monokosckasi, Conu-
ranuyckasi, PocagruHckas, IlaBnoBo-Ilocanckas
W Ip. — BCKpbUIA pa3pe3 MOJEBOHCKMX OTJIOXCHUI
MOIIIHOCTHIO 0K0J10 3000 M.

OTI0XeHUSA, BCKPBITBIE STUMM CKBaXXWHAMM,
TPAIUIIMOHHO OTHECEHHI K prudeiickuM. OmHaKo, 1o
MHEHMIO psiia UccieaoBaTeseil, HUXXHe—CpeaHepu-
deiickre oTiioxkeHUs B mpenenraXx MOCKOBCKOM CH-
HEKJIM3BI OTCYTCTBYIOT, a MOIITHAsI TOJIIIA, OTHOCH-
Masi K pudelo, B pa3pe3ax BbIlIeNepeuncIeHHbIX
CKBaxXMH, pudelickoii He sBusieTcs [47, 48].

Me3senckasa cunexausa

Me3eHcKast CMHEKIIM3a U COTIPSKEHHBIN ¢ Hell y3-
KU TuHeiHbI [TpuTrMaHCcKuWit iporud pacmnosiara-
IOTCSI K BOCTOKY OT BanTuiickoro mmra, BOCTOYHOM
rpaHUIICH IBJISIETCS CKJlagJyaToe coopyxkeHue TumaHa,
Ha I0ro-BOCTOKE — CKJIOHBI ChIcoibcKOro cBona Boi-
ro-YpaJibCKOil aHTeKJIMU3bl. B COBpeMEHHOM CTpYyK-
TypHOM Iu1aHe ITpuTUMaHCKMII TTEPpUKPATOH BKIIO-
yaeT B cebs1 Ilemckyio 1 CadpoHOBCKYIO BIaAUHBI
Me3eHCKOIl CUHEKIM3bl, Brryeroackuii mporud u
Joro-3arragHyio 49actb TMMaHCKOM Tpsabl: Yernac-
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ckoe, OompIpckoe, JIKeXXKNMITapMUHCKOE TTOTHSTHS
1 pasaessiole ux ornyckanus. [IputumaHckuii ne-
PUKpPaTOH XapaKTepU3yeTcs IIUTEIbHBIM IIpormuoda-
HUEM U HaKOIUJIECHHMEM MOIIHOTO (10 6—8 KM) KOoM-
maeKca ciaboMeTaMop(PU30BaHHBIX U CIa0OIUCIIO-
LIMUPOBAaHHBIX Iopod pudess u BeHma. B cocrase
MEepPUKPATOHA BBIIEIISIIOTCS IBE CTPYKTYpHO-(hOopMa-
LIMOHHBIE 30HBI: Me3eHcKo-Brrueronckas u O0abIp-
cko-Yernacckasi, pasaeiaeHHBIe 3amagHo-TumaH-
CKUM pPa3IOMOM.

OcanouHblit yexos Me3eHCKOUW CUHEKIU3bl CO-
CTOUT UX TPEX CTPYKTYPHBIX SIPYCOB — CUHPU(DTOBO-
ro (pugeickoro), CHUHEKJIM3HOTo (BeHI—KeMOpuii-
CKOTO) U IUIMTHOro (Iaie030i—Me3030iCKOr0),
IIpUYEeM Ha JOJII0 MEPBBIX ABYX npuxoautcs 75—80%
ob1rero oobeMa 0OcCamgo4YHOTO 4Yexiaa. Me3eHCKUit
noteHonanbHBIT HI'B oOpasoBasica B pesynbrare
pudeiickoro pudToreHesa. OcagoyHble TOJIIMU Ha-
KarjuBaJIuCh B OCHOBHOM B IpabeHax (mporudax) —
Tumanckuit, CadonoBckuii, Kormacckmit, Jlemnry-
KOHCKMM, OHEeXKOo-IBUHCKUMI U Ap., MEXPUDTOBBIX
o610kax (ropctax) — Heccko-Tenysckuii, Kynoii-
CcKuii, Me3eHCKUit U Ap. — U 3aNOJIHSJIUCH TIPEUMy-
IIECTBEHHO TEPPUTC€HHBIMU KOHTHMHEHTAJIbHBIMU M
MPUOPEXKHO-MOPCKHUMU TOJIIIIAMU HUXXHEro, cpel-
Hero 1 BepxHero pudest MoiTHocThIo oT 100 mo 2500 M.

IlpenBeHacKuil Tnepuoa xapakKTepusyeTcs -
TeJIbHBIM nepepbiBoM (100—150 MuTH J1eT) B cenMMeH -
Tauuyu. MOIIHOCTh BEPXHEBEHICKUX OTJIOXEHU
BO3pacTaeT C IMOorpykeHueM pudeinckoil moBepxHo-
ctu oT 1 10 2 KM B HampaBjieHUM K TuMaHy, MOBTO-
psisl CTPYKTYPHBIH TJIaH TOBepxXHOCTU pudes [32].
OTHOCUTEIBbHO 00Jiee U3yYeH MPOTEPO3OUCKUI KOM-
IJIEKC B IOrO-BOCTOYHOI yacTu Me3eHCKOil CUHEeK-
JIN3bI HAa TeppuTOpUU Bhrueromckoro mporuoa.

TexToHnueckass mo3uuust Bouryeromckoil Bragu-
HBI, B TOM YHCJIE€, KaK €€ CTPYKTYpPHAasI CAMOCTOSITE b~
HOCTb, TaK U BKJIIOUEHHE B cocTaB Me3eHCKOit cuHe-
KJIM3EL Win Boiaro-Ypanbckoii aHTeKIIM3bI, paccMaT-
puBaeTCs HEOOHO3HAYHO M A0 CUX IIOp 00CyXmaeTcs
ucciaegosareassmu [20—22].

ITo maTepuanaM reodu3nIECKUX UCCICTOBAHUMN
HEKOTOpbIe MCCIAEIOBATEIN pPaccMaTPUBAIOT 3Ty
CTPYKTYPHO-TEKTOHUYECKYIO 30HY B KauecTBe BbI-
Yeroackoil MOHOKJIMHAJIM, KOTopasl MpeacTaBisieT
00011 TajeKue IMorpyKeHHbIe CKIOHBI ChICOIBCKO-
ro 1 KaMckoro BBICTYIIOB, OTHOCSIIIIMXCSI K CEBEp-
Hoit yactu Bojro-Ypanbckoit anTeknussl [5, 10, 12,
26, 42, 45].

B cyiiecTByioleM TEKTOHUYECKOM PaliOHUPOBa-
HWU B TaHHOM cTaThe Bhryeroackmii mporud oTHeCeH
K Me3eHckoii cuHekiuze. [1o cBoemy reHe3ucy oH
SBsIETCs prudeiiCKMM aBIaKOTEHOM, 3aJ103KEHHbBIM B
HIDKHEM MPOTEepO30€ B JIMHEMHBIX MOMABUXHBIX 30-
Hax. IIporu6 HamboJiee YeTKO BbIpaxkeH I10 IOBEPX-
HOCTU KPUCTAJUIMYECKOTO (PyHIaMEHTa apXeCcKoO—
HIDKHETPOTEPO30iiCKOro Bo3pacTa.
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Puc. 11. Teonornueckuii paspes 1o ceiicMmuueckomy npocduiito PC-22 (mo [35, 36], ¢ nONOJIHEHUSIMHA).

O6o3HaueHo (uudpsbl B KpyxkKax): 1 — Cungopckuii Bai; 2 — BepxHeHuBIlIepcKas aernpeccusi; 3—4 — nepexkavHalbHbIe
okoH4aHuss O6apipckoro u Yeraacckoro BajaoB; 5 — BepxHeBbiMcKas aernpeccus; 6 — Beimckuii Ban; 7 — ToGbiccKkas ae-
npeccusi; 8§ — YXTUHCKUIA BaJl.

CkBaxunbl: 1-BIT — Bonbienopoxckasi-1; 187-K — Kounnckas-187; 186-K — Kounckasi-186; 1-CU — CeBepo-Yubbiockasi- 1.
1 — 30Ha couneHeHust Pycckoii u Iledopckoii IimT; 2 — MUOT€OCUHKJIMHAJIBHBII BEpXHETOKeMOpUIiCKUiZ KoMIuieKe TruMmaH-
CKOI1 Tpsibl; 3 — paHHeTOKeMOpuiickuii dyHmaMeHT Pycckoii minuThel; 4 — oTpaxalolire IpaHUIBl B BEpPXHEAOKEMOPUIICKOM
KOMILJIEKCE MOPOJI, OTOXAECTBIIsIEMble ¢ TpaHuLIaMu hopMaluii; 5 — pa3ioMbl

Boryerozackuii nporud JIXeXUTTapMUHCKHIA TumaHcKas rpsiia

03 Myt Mpyeto O 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 CB
0 A A

Puc. 12. Teonoro-reopusmyecKmii pa3pes 1o peruoHaIbHOMY cericMuueckoMy rnpoduno PC-27 (o [35, 36], ¢ OITOJIHEHUSAMM).

OcanoyHbIif YeX0JI IPEACTABJIEH BEPXHEINIPOTEPO-  CIT MOAUYMHEHHBIN XxapakTep. HukHepudeiickue ot-
30MICKMM, MAJIE030MCKUMHU U Me3030MCKO—KalfHO-  JIOXEHUsI OypeHrueM He yCTaHOBJIeHbI. BeHmckast cu-
30MCcKUMHU oTioxeHusMu. [1o mogoiiBe ocamoyHOro  crema mpeacraBjieHa HIDKHUM 1M BEpXHUM OTACIaMU.
yexja Berueronckuit mporu® mnpeacrapisieT coboit  OOliast MOIIHOCTb BEHACKUX OTJIOXEHU, BCKPBITBIX
FOXHYIO YyacTh [IputrmaHckoro riepukparoHa. CTpyK- — CKBakKMHAMU He TipeBbimaet 600 M.

Typa MPEACTaBISIET COO0N AaCUMMETPUYHBIN KeI00 Hau6omee nHGOPMATUBHO CTPYKTYPY BEPXHEIO-
CEBCpO-3allafHOTO0 MPOCTUPaHNA C OTHOCHUTEIBHO  gemGpuiickoro komimiekca IIpuTHMMaHCKOTO TIepu-
KPYTBIM CEBEPO-BOCTOYHBIM KPBLJIOM U 00JIee I10JIO- KpaToHa M BbIYEronckoro mporuta XapakTepu3yior

MM IOro-3allaaHbIM. perroHaTbHBIE ceificMopa3BemouHbIe Tpodumn PC—22
ITo moBepxHoctn dyHmameHTta mnporud mmeer u PC—27 [34, 35] (puc. 11, puc. 12).
pasmepsr 400 x 120 kM, nyOMHa MorpyxeHust QyH- ITo pesynbraraM pErMOHAJIBHBIX CEMCMMUYECKUX

JaMeHTa cocTaBisieT oT 4 10 9 kM. Iloponsl hyHIa-  pagor (mpodmns PC—22) najgeo30iickre OTI0XEHUS
MEHTa B [IPOri6e He BCKPBITHI, HO YCTAHOBICHBI K CE~  3aj7eratoT Ha BEHACKUX C PA3MbIBOM U CTpaTUrpadu-
Bepo-3amnajy, B npenenax Me3eHCKON CHHEKIM3BI,  yeckum HecortacueM. BepXHEeBEHICKUE OTIOXEHUSI
Ha LleHoropckom (ckB. LleHoropekasi-1) n YOTIOT-  3ageraior ¢ 3aMeTHBIM YIJIOBBIM HECOIIacueM Ha HU-
CKOM (CKB. Yriora-1) nmonusitusix, Ha ChICOIBCKOM  yegexanux BepXHEPUDEHCKO—HIKHEBEHICKIX (?)
cBoze (ckB. Cebicona-1) [6, 38]. MowHOCTb maneo-  gruyoxenusx. Huxwsis rpaHuua pudeinckoro Kom-
30MCKMX OOpa30BaHUil He TPeBbIIIAET 1.5 KM. rmiaekca Habmomaercs Ha iyouHe 4000—4200 M u

Pudeiickuit KOMIUIEKC MpeaCTaBIeH OTJIOXKEHHSI-  ITTOTPyXKaeTcsl B BOCTOYHOM dYacTH Bbryeromckoro
MU CpPeIHETO U BepxHero pudes nmpeuMylnecTBeHHO  mporuta go rmyouH 5000—6000 M. CouneHeHue BbI-
TEPPUIEHHOIO COCTaBa, KapOOHATHbIC MOPOIbI HO-  YEeroackoro rnporuta ¢ TUMaHCKOM IpsiIoii IPOUCXO-
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JIVT TT0 HAIBUTY B 1 KM 3amamHee CKBaxKWHBI 1 —bob-
LIIeTTOpOXKCKasl.

IMpoduns PC—22 dukcupyer onuH paszjioM, 1O
KOTOPOMY IIPOMCXOIUT CMEHa TUIIOB pa3pe3a Bepx-
Hero nokeMOpus (cM. puc. 11). Pazmom nipencrasisieT
00011 B30pOoC 1M B30POCO-HAABUT C TIOIHSTHIM Ce-
BEpO-BOCTOYHHBIM KpbLIoM. C 3amama K pa3jiomMy IIpur-
MbIKaeT MoliHas (o 1300 M) Tosiia BepXHero BeHa,
C BOCTOKA — OTJIOXKEHUS BEPXHETO pUdesI—HILKHETO
BeHaa (?). B Berderogckom nmporube pacrpocTpaHe-
Hbl TUITMYHBIE IUIaT(OPMEHHBIE CTPYKTYpPhl C He-
OOJIBIION aMIIUTYIOM 1M 0e3 SICHO BBIPAXKEHHOTO
MIPOCTUPAHUSI.

TumaHCKUEe CTPYKTYpPBI BBICOKOAMIUTUTYIHBIC, C
OTYETIUBBIM CeBepo-3aIaiHbIM MpocTupanueM. I1o
nmaHHbIM Tpod st PC—27 B ipenenax Beryeromckoro
mporuba MPOCIeKUBAIOTCS OTPaXKAIOIINE TOPU3OH-
Thbl, U3 KOTOPBIX OMOPHBIMU SIBJISIOTCS TOPU3OHTHI
(cm. puc. 12):

VI — kpoBns BeHICKUX (BeHI—KeMOpuiickux (?))
OTJIOXEHUM;

VII — kpoBiist BepxHero pudesi—HIKHero BeHaa (?).

Mo1HOCTh BEpXHEBEHACKUX OTJIOXEHUM, orpa-
HUYeHHBIX Topu3oHTamu VI n VII, yBenuuuBaeTcs B
CeBEepO-BOCTOYHOM HarpanjieHuu Ha 1100 m 3a cuer
HapallMBaHUsI HUXKHe! yacTu pa3pe3sa.

Komruieke nopon, pacroyioxXeHHbId HUXe OoTpa-
Xkaromiero ropusonTa VII, mpencTaBiaeH OTIOXEHUS -
MU HUKHETO BeHza (?) 1 BepxHero pudest. Bunumas
MOIIIHOCTb HUXXHEBEHACKUX—BEepXHepUdencKux
OTJIOXXEHUI yBeJM4YMBaeTcsl B CTOpoHY TumaHa Ha
3200 M B OCHOBHOM 3a CYET HapallluBaHUs BepXHei
4acTu pa3pe3a KoMIIeKca.

KoHTakT Brrueronckoro nporu6ta u TumaHa nme-
€T TeKTOHUYECKM XapakTep. B cBsI3u ¢ oTCyTCTBUEM
B 30HE KOHTaKTa ABYX pa3jioMoB (3amamHo-TumaH-
ckoro u lleHTpanbHO-THUMaHCKOrO) Tpenrnojaraer-
csl, 9YTO B paiioHe JIxKeXXMMMIapMHHCKOTO MOOHSITHUS
VI HEIIOCPEACTBEHHO IOXXHEE €r0 3TU Pa3JIOMbI CO-
equHsiorcs. Ilo celicMMYeCKUM NAaHHBIM B IIPUIIO-
BEPXHOCTHOM YaCTH 30HBI pa3jaoMa HaOII0maeTcs ce-
pUsI HApyIIeHW HAaABUTOBOIO U B30pOCO-HAIBUTO-
BOIO TUIIA.

_HE®TETA30HOCHOCTbD )
PUDENCKO-BEHACKUX OTJIOXEHUWN

Ha teppuropun EBpomeiickoit yactu Poccum B
JOTTAJICO30MCKUX OTJIOKEHUSIX YCTAHOBJIEHBI IIPO-
MBIIIJIEHHBIE, HEMTPOMBIILILJICHHbIE TPUTOKU HEe(PTH,
MHOTOYHCIICHHBIE HedTe- M Ta30MpPOSBICHUS pa3-
JIMYHOI MHTEHCUBHOCTH, 3aMKCUPOBAHHbIE HA pa3-
JIMYHBIX CTpaTUrpapUIECKUX YPOBHSIX.

Ha tepputopuu Tumano-Ileyopckoit HI'TI 61a-
TOTNIPUSITHBIE YCJIOBUS IS HedTera3oHaKOIIEHUSs
CYLIECTBYIOT B LleHTpajdbHOU yactu Mxkma—Ileuop-
CKoit cuHeKJIn3bl 1 Ha TuMaHckoM Kpsike. Ha roxxHoM
Tumane npu OypeHMM CKBaXXMH Ha 3eJIECHWHCKOIA,
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YepHopedyeHCKOM, Aperckoit tmomangx B pudeii-
CKO—BEHJICKMX OTJIOXEHMSIX OTMEYaJIuCh raso- u
HeTenposSBICHUSI, HAOIIONaIUCh IIPUMa3K OUTY-
Ma u rigTHa HedTH [20].

B Me3eHcKo cuHeKIu3e, B ApXaHIeJIbCKOit 00-
JlacTu mo pesyabratam OypeHusi CpenHe-HsihTuH-
CKOI CKBaXKMHbBI B BEPXHEBEHACKUX (YCTb-TIMHEXKCKAS
CBUTA) INIMHUCTBIX OTJIOKEHUSIX OTMEUYEHBI ra30Ipo-
asiaeHus [8]. B Brrueromckom mporube OTMEYEHBI
HedTe- 1 OUTYMOIIPOSIBJIEHUS B IIeCUaHUKaxX pudes
Ha CropoxeBcKoil miomanu. B npouecce 0ypeHust
Ha AHBIOCKOH TIJIOIIAAU B AOIEBOHCKHUX OTJIOXKEHUSIX
OTMEYaeTCs 10 CEMU BOJIOHOCHBIX TOPU3OHTOB, UTO
CBUIETEJBCTBYET O HAJUYUU TLIACTOB-KOJIJIEKTOPOB
¥ (QIIOMIOYIIOPOB B ApeBHUX Tommax [13, 17, 18].

B uenTpansHoit yact MOCKOBCKOI CUHEKJIU3EI B
1968 r. B BepxXHEBEHACKMX 0a3aibHbIX IMeCYaHUKAaX
BaJIaiicKoil cepuy OB BHISBIICHBI HE3HAUYUTEIb-
HbIe cCKOoTIeHUsI He¢TH Ha JJaHMIOBCKO IIJIOIIAAU B
Spocnasckoit oonactu (mputoku Hedr 10 0.94 M3/cyT
miotHocTeio 0.805—0.823 r/cM’). HenmpombiiieH-
HbIe TIPUTOKU U TIpU3HAKM HedTU U3 BEHIA TakXkKe
BhIsIBIIeHBI Ha 1romiansx Illapesi, T'opbKOBCKOIA,
MapsamnHckoii, banaxamHckoii, Jliooumckoit, Moco-
JIOBCKOI1, MopcoBckoii, ByToBCKOIA.

B npenenax Boaro-Ypanbsckoii HI'TI mpombiii-
JIEHHbIE 3aJ1eXX1 HeDTHU YCTaHOBJIEHBI B BOCTOUHBIX
paitoHax pervoHa [2, 8, 9]. B IlepMckoM Kpae 3ajiexku
TSKEJI0M He(TU YCTaHOBJIEHBI B MeCUYaHMKax KbIK-
BUHCKO CBUTHI BepxHero BeHaa (Vy;) Ha COoKoJloB-
ckoil, CuBMHCKOI, BepemaruHckoii rtomansix.

IIpu ucnbITaHUM CKBaXXWH Ha TPUTOK IeOUTHI
HedTu coctaBuiu or 1.1 go 3.7 mM?/cyT, TUIOTHOCTD
Hed Tty Bicokas ot 0.920 1o 0.955 r/cm®. B 1986 1. B
VYimyptuu otkpbiTo EpeMoBcKkoe MecTOpoXaeHME,
IJe U3 BepellaruHCKOl CBUTHI BepxHero BeHaa (Vy)
MOJIy4YeH NPUTOK BbICOKOBsA3KoM HedTu (139.1 mlla c,
rtotHoCTh 0.966 r/cM?, nedurt 3.6 M3/cyT).

ITpu ucnpITaHUY B KOJOHHE HMXKeaeXalllux ria-
CTOB BeHJIa ObLIIM TaKXe MOJydyeHbl cjladble MPUTOKU
Tskesoi Hedptu (tutotHoCcTh 0.958 1/cM?). Hedrera-
30MposiBIeHUs 3a(UKCUPOBaHbl Ha PAa3JIMYHbIX CTpa-
TUrpapUIeCKUX YpoBHSIX. B BEHACKNX OTIOXEHUSIX
HauboJiee 3HaUMMble HeTera3onposiBieHus 3auK-
CUPOBaHbl BOCHOBHOM B [IECYaHUKAaX U aJIeBPOJIUTaX
KBIKBUHCKOI1 CBUTHI (BO3pacTHOIT aHajor B bammkop-
TOoCcTaHe — OailikuballleBcKasi) U BepellarMHCKOM
(craponeTpoBcKasi — aHaJIoT B ballikopTocTaHe) CBUT
BepxHero BeHna (V,kk). HaubGosnbliee konudecTtBo
HedhTenposIBJICHUI 10 KEPHY BBISBIEHO B CKBaXXH-
HaX Ha TeppUTOpUU YIMypTckou Pecryomukm n
ITepMckoro kpas.

B BepxHepudeiicKIX OTIOXKEHUSIX Ha TEPPUTO-
punm TartapctaHa oTMedeHBI He(TEIPOSIBICHUS II0
KEpHY B ITeCYaHMKaX JICOHUIOBCKOM CBUTHI CKBaXKH
baBnmuHCcKO#T molagn, ra3onposiBJIeHUsT — B CKBa-
>xxmHax CymiHcKoi 1 Ypyc-Tamakckoii torormanein [28].
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B otTnoxenmsx cpemHero pwudes IIpoOIMTKa
He(ThIO 1 OMTYMUHU3ALMST OTMEUalOTCsl B IeCYaH -
KaX TOXAaHCKOM (TyKaeBcKoit) cBuUTHI B IlepmckoMm
kpae (barweip6aiickast, lapunackas, Kyeoqunckas, Ta-
Hblnckast, TapTuHckKas moimianu). IloBbllIEHHBIE
ra3onoka3zaHus ¥ pa3ra3MpoBaHUE NIMHUCTOTO pac-
TBOpa 3a(pMKCHUPOBaHBI IIpU OypeHNU cKBaxkuH Wr-
posckasa-20, Kabakosckasi-52, CepaduMoBcKasa-65
B bamkoprocrane.

HedrerazomnposBiieHnss B OTJIOXKEHUSIX HIKHETO
pudes ormeuensl B KantacuHckux (R kl) noomurax
u npukamckux (R;prk) mecuanukax (ckB. ApiaH-
ckasi, Opbpebanickasi, MoposoBckasi-1 u gp. B bami-
KOpPTOCTaHe).

Haun6onee HedTeHaChIIeHHBIMU (IO KEPHY) SIB-
JISTIOTCSI KAITACMHCKUE JTOJOMUTHI B CKBaXKMHAX 3y-
puHckas-18, MWMxeBckas-20, IIlapkanckue-1052,
1067 u 1070, benpstxckue-203, 204, Ouepckas-14,
YepHosckasg-41.

BuTyMuUHO3HBIE TOJOMUTHI KAJITACUHCKOTO BO3-
pacTa BCKPBITHI CKB. ApiaHcKasi-3, Cay30aleBcKasi-2
(bamkoprocran), Manuaxckasa-5 (CBepmioBcKasi
00J1acTh).

OBCYXIEHME PE3VJIIbTATOB

M3ydyeHre oTedecTBEHHOTO U 3apyOekHOIO OIbI-
Ta UCCIEIOBAHUUN CBUAETEIBCTBYET O BBICOKOM Hed-
Tera3oBOM MOTeHIMAaJe prdeii—BEeHACKIX OTIOXKECHMUIA,
KOTOPBI MOATBEPKIAECTCI OTKPBITUSAMU KPYITHBIX
3anexeil B Poccun u mupe. Pe3ynbraThl ucciaeaoBa-
HUIi, IPOBEICHHBIC aBTOPAMM MO BBHISIBICHUIO OCO-
OEHHOCTel IITyOMHHOIo CTPOSHUS U HedTera3oHoc-
HOCTH pHU(dEli—BEeHICKUX OTJIO0XeHUl BocTouyHOo-
EBporneiickoii miaatdopMbl IO3BOJISTIOT CUUTATh 3TOT
OOBEKT TEePCHEKTUBHBIM M IIPOTHO3UPOBATh IIPU
MNpPOBEACHNM COOTBETCTBYIOILIETO 1IMKJIa Ie0J0ropas-
BEIOYHBIX pPabOT OTKPHITHE HOBBIX 30H HeTeraso-
HaKOITJICHUSI.

OCHOBHBIE 00IIME OCOOEHHOCTU pUdEH—BEHI-
cknx oTinoxeHnii EBpomneiickoit yvactu Poccum 3a-
KJTIIOYAlOTCS B CJICAYIOLIEM:

— 3HAYUTEJIBbHBIN T€OJIOTUYECKUIA BO3PACT OTIIO-
xeHuit or 600 MutH J1eT A0 1.3 MuIpH JIET, ONIpene/IB-
LM MHOTHE cieliudriecKkre 0COOEHHOCTU (hOpMU-
pPOBaHMUS U COBPEMEHHOTO T€0JIOTMYECKOTO CTPOSHYSI;

— CyLIEeCTBEHHBIE OTJIMYHUS XapaKTepa reoJioruyue-
CKOTO Pa3BHUTHUS BEHICKUX U pU(eCKIX TOJIIII, 00Y-
CJIOBUBIIIETO Pa3JIMIMs B T€OJOTHYECKOM CTPOCHUH,
MMEHHO C BEHICKOIo 3Tara HavyajloCch CTaHOBJIEHUE
Bocrouno-EBpomneiickoit iaTopMbl B COBPEMEH-
HOM BHJE, TOTIa KaK B prdeiickoe BpeMs IPONCX0-
JIWIV pa3HOHAIIpaBJeHHbIE IBUXKESHUS 4aCTO C MOJIO-
KUTEIIBHBIM 3HAKOM;

— IUpoKoe pa3BuUTHE B pudee pUPTOreHHBIX
CTPYKTYpP, BBIITOJJHEHHBIX MOIIHBIMM OCagOYHBLIMU
00pa3oBaHUSIMU HMHOIIA C IIPOSIBJICHUSIMU BYJIKa-
HM3Ma U UHTPY3UIi;

— 4acTO 3HAYUTeEIbHAs IIyOMHA ITOTPYyKEHUS OT-
JIoxkeHui (10 5 u 0osiee KM), a clieqoBaTeIbHO OoJiee
XKECTKHE COBPEMEHHEIC U ITajJicO-TepModapuIeCcKue
YCJIOBUSI, YEM B BBILIEJIEXKAIIMX ITaJI€030MCKUX KOM-
IUIeKCax;

— JOMUHHpPOBaHUE OOHApYKEHHBIX 3ayiexeil
HedTH U HePTENPOSBIICHU B BEHICKOM KOMILICKCE;

— CXOJICTBO T€OJIOTMYECKUX YCIIOBUI (DOPMUPO-
BaHUSI HedTEera3oHOCHOCTH B IIpeaenax BocTouHo-
EBporneiickoii miaaT¢opMbl ¢ COOTBETCTBYIOIIUMU
yeaoBusiMu CUOMPCKOM IaTOpPMBEL, TIe pa3BeaaHbl
OoutbIIIMe 3arrachkl He(YTU, ra3a 1 ra30KOHAeH caTa.

OCHOBHBIE TEHIEHIUU U 3aKOHOMEPHOCTU IeO-
JIOTMYECKOTO CTPOEHUsI PUDEHCKO—BEHICKOTO KOM-
wiekca Bonaro-Ypansckoit HITI, BhISIBIEHHBIE B
Mpoliecce UCCASAOBAHMS, OTPAXKAIOT CJIOXHYIO U He-
OIHO3HAYHYIO MCTOPUIO TEKTOHUYECKOTO pPa3BUTUS
U CO37al0T OCHOBY JIJISI MMPOTrHO3a HehTera3oHOCHO-
ctu. IlonTBep:kaaercsa OOJbIAsl POJb TEKTOHUYE-
CKOro cTpoeHus ¢pyHIaMeHTa B (popMUPOBAHUU OCO-
OEHHOCTEI pacipoCTpaHEeHMsI U CTPYKTYPhI HE TOJIBLKO
pudeickoro, Ho, OTYACTU, BEHICKOTO KOMILIEKCA.

XapakTepucTUKa reojIorMYeCKOro CTPOeHUsI Bepx-
HEMpOoTEPO30iiICKOro KoMILIeKca B pailoHaX Hambo-
Jiee KPYITHBIX aBilakoreHoB Bonro-Ypamsckoit HI'TI
MOATBEPANIA HaJWuue U CyOAMCKPETHOE pacIpo-
CTpaHEHME BCEX TpPeX KOMILIEKCOB pHUdeiicKoro
OCAIKOHAKOIUIEHUSI MpHU HaUOOJbIIEM pa3BUTUU
HIDKHepUdeiickux obpazoBaHuil. MOIIHOCTH U IJI0-
mangb GpopMUpPOBaHUS CpeaHe- U BepXHepudeHCKIX
MOPOJ, CYyIIIECTBEHHO MEHbIIIE.

Paznmuuusa B uctopuu ¢opMupoBaHus pudeii-
CKHUX OTJIOXEHMI, aKTMBHAsl TEKTOHWYECKas Hesi-
TeJIbHOCTb OTIPEACINIIUN CYIIEeCTBEHHYIO BO3PACTHYIO
auddepeHIUANI0 JOBEHICKOM ITOBEPXHOCTH B CE-
BEpHOM M 3amagHOil IIproceBBIX 30HaX Kamcko-
benbckoro nporuoa.

BrisiBiieHHBIE cTaTUCTUYECKM 3HAYMMbIE 3aBUCH-
MOCTHU B CTPOCHMHU MOBEpPXHOCTel puesi, BeHaa u
¢yHIaMeHTa IMO3BOJMIM KOJMYECTBEHHO OIMCAaTh
3aKOHOMEPHOCTH CTPOCHMSI M CO3IaThb OCHOBY IJISI
IIPOTHO3MPOBAaHMS pacIpocTpaHeHUs puheli—BeH -
CKUX OTJIOKCHUM B MAJIOM3YYEHHBIX 30HaX IITyOOKO-
IO MIOTPYKEHUS.

M3yyeHue ocobeHHOCTEN pacrpoCTpaHEHUST BEpX-
HEIpOTEPO30ICKOro KoMIuieKca MOCKOBCKOI U
Me3eHCKO CHMHEKJIM3 I10Kasajao 0oJjiee IIMPOKOe
pacrpocTpaHEHUE W MEHbIIME ITTyOMHBI BEHICKUX
OTJIOKEHMI, a TakKKe 00Jjiee BEICOKYIO M3Yy4EeHHOCTD,
yeM pupheACKUX ITOPOo.

OCO0EHHOCTH Pa3BUTUSI BEPXHETIPOTEPO30MCKO-
ro komruiekca Tumano-ITevopckoit HI'TI oTpaxkaror
CJIOXXHYIO CTPYKTYpPY (pyHIAMeHTa, 0CagOYHOIO YexX-
J1a, cpOpMHUPOBAHHOTO B OCHOBHOM C ITO3THEBEH/I-
CKOTO BpeMeHHU. MOIIIHbIE BEPXHEIIPOTEPO30MCKIE
nopoabl ceBepo-BocToka BocTouHo-EBponeiickoit
I1aT(GOPMBEI IIPEICTABICHBI KaK B Pa3JIMYHON CTere-
HU MeTaMOop(dU30BaHHBIMU O0CAaT0YHBIMU, TAaK 1 BYJI-
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KaHOTE€HHO-0CaA0YHbIMU ITOPOJIAMHU, BEIXOASIINX Ha
TIOBEPXHOCTh B sSIpax MOMHSTBHIX OJ0KOB TumaHa,
toro-3anagHoM [purumanbe u B [leyopckoit cuHek-
Ju3e.

BbIBO/1bI

BuimonmHenHbie 0000IICHNS O M3YYEHUIO IPEB-
Helmx oTyioxkeHuit B BocrouHo-EBporieiickoii riar-
¢dopMe 1 MUpe TTO3BOJIMIIA aBTOpaM CHeJIaTh CISoyI0-
III1i€ BHIBOMBI.

1. HeBbicokasi 1 HepaBHOMEpHasi U3y4eHHOCTb,
reoU3MIEeCKIMHU UCCIICTIOBAaHUSIMUI 1 OYpeHUEM pH-
deit—BeHACKX oOpa3oBaHuii B Bosiro-Ypanbckoii,
Tumano-ITedyopckoit HeTera3oHOCHBIX TPOBUHIIN-
s1X, MOCKOBCKOM 1 Me3eHCKOI CMHEeKITN3aX, 3HaUN-
TeJIbHasI U3BMEHYUBOCTD JIUTOJIOTO-(aImaIbHOTO CO-
cTaBa U MHOTMEe Opyrue (pakTopbl OTpaHUYMBAIOT
BO3MOXHOCTH 3((DEeKTUBHOIO IPOTHO3a He(pTeraszo-
HOCHOCTM M TIOCJIEIYIOIIETO OCBOCHMS PECypCOB
HedTH U Ta3a IpeBHUX TOJIIII.

2. ITo pe3ynbraTaM mapaMeTpUIeCKOTO OypeHUS 1
OLIeHKaM IIepCHEeKTUB He(PTEHOCHOCTH JIJISI BCEX pac-
CMOTpPEHHBIX TEPPUTOPUI YCTAHOBJIEHBI OJIATONPU-
SITHbIe TEKTOHUYECKHE W JIMTONOro-damnualbHbIe
MPENIIOChIIKM i1 (POpMUPOBAHUS JIOBYIIEK YyIjie-
BOJOPOJIOB TaKHe, KaK:

— Ppa3BUTHUE KPYITHBIX BHICOKOAMILIUTYAHBIX JIO-
KaJbHBIX CTPYKTYp IUIAT(OPMEHHOIO THUIIA, HE
OCJIOXKHEHHBIX U OCJIOXKHEHHBIX TU3bIOHKTUBHBIMU
HapylLIEHUSIMU,

— Hanmuue 00j1ee MeJIKUX pesibe HBIX JIOKATbHBIX
CTPYKTYD;

— O0IIMII TTOIbeM BeHA—pPUMENCKON TOMIIMU OT
VYpana Ha 3aman-ceBepo-3aman U CeBep IpU COKpa-
LIEHWU CYMMAapPHOK MOILIHOCTU OCAAKOB A0 MOJHOTO
BBIKJIMHUBAHMSI, YTO CO30AET YCIAOBUS AJIsT 0Opa3oBa-
HUS CTPYKTYPHO-JUTOJOTNYECKUX JIOBYIILIEK.

3. Iletpodu3nyecCKUMM U TIeOJOro-reoXuMude-
CKUMU WCCIIEJOBAHUSIMUA YCTAHOBJIEHO HalM4le B
paspesax pudes u BeHna HedpreMaTepuHCKUX ITOPOo.,
U KOJIJIEKTOPOB. MOXHO IIpENNoJIOXUThb, YTO, He-
CMOTpSI Ha HE BBICOKOE KaU€CTBO KOJIJIEKTOPOB B TOJI-
max pudest 1 BeHIa, TeM He MeHee, OHU CITOCOOHBI
obecneuynTh GopMUPOBaHUE NPOMBIIIJIEHHBIX CKOII-
JIEHUI yTJIEBOAOPOIOB.

4. HecMmoTpst Ha TO, YTO B pU(peii—BEHICKUX OTJIO-
xeHusix BoctouHo-EBponeiickoii mimatdopmbl OT-
KPBITHI IIPOMBIIIJIEHHBIE 1 HEIIPOMBIIICHHBIE 3a-
JIeXKU HeTHU, BBISIBJICHO IIMPOKOE pPa3BUTHE HedTe-
ra3onposiBJeHU pa3InuyHON WHTEHCUBHOCTHU, OC-
HOBHBIE 3aKOHOMEPHOCTH pacIpencacHUsT yIiaeBO-
JIOPOAOB B ATHUX TOJIIAX JO HACTOSIIEro BpPEeMEHU
YETKO HE YCTAHOBJICHHI.

5. KoMIieKCHBIE UCCIEeIOBAHMUS BEPXHEIIPOTEPO-
30MCKHX MOPOJ MO3BOJISIIOT CYUTATh pUeii—BEHICKNE
oOpasoBanusi BocrouHo-EBponeiickoit miaTtdopMbl
MEePCNEKTUBHBIM OOBEKTOM Ha MMOMCKU MECTOPOXKIE-
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HUM 1 3aJiexeit yriieBoJopOoa0B — MbI MoJjlaraeM Ofi-
HUM U3 OOBEKTOB OCBOCHUS pUMDEACKUX U BEHICKUX
OTJIOXXEHUIL siByisieTcsl Bonro-Ypanbsckas HedTerazo-
HOCHasi IPOBUHIIUSI.

baazooapnocmu. ABTOpHI BhIpaXaroT IpU3HATE)b-
HocTh peueH3eHTy HO.A. Bonoxy (I'MH PAH,
r. MockBa, Poccust) 1 aHOHUMHOMY pELieH3eHTY 3a
KOMMEHTapuy U peKOMEHAAllM1 BO MHOIOM CIT0CO0-
CTBOBAJIU YYYILIEHWIO PYKOIMCU Y TPU3HATEIbHbI pe-
nmakTopy M.H. Illynnenosoit (FTMH PAH, r. Mocksa,
Poccus) 3a TiiarenbHOe pegakTUpOBaHUE.

Dunancuposanue. VicciegoBaHue BbINOJIHEHO
npu noagepxke [lepMckoro HaydHO-06pa3oBaTEIb-
HOro HeHTpa “PanmmoHanbHOe HeEIpONOJIL30BaHUE,
2023”.
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The Deep Structure of the Proterozoic Complex of the Sedimentary Cover
of the East European Platform: Oil and Gas Potential
S. E. Bashkova* *, E. E. Kozhevnikova“‘, Yu. A. Yakovlev?, T. V. Karaseva“, A. V. Botalova“

“ Perm State National Research University, bld. 15, str. Bukireva, 614068 Perm, Russia
*e-mail: shashkova@mail.ru

The article considers the features of the geological structure and formation of the sedimentary Proterozoic
complex. It is shown that the Upper Precambrian deposits on ancient platforms are thick, have similar sedi-
mentation conditions, and are characterized by the presence of oil and gas source strata with high generation
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potential and the presence of large deposits. The authors scrutinized the main trends and identified the reg-
ularities of the geological structure of the Riphean—Vendian complex of the European part of Russia. Riph-
ean—Vendian sedimentary deposits are widespread on the East European Platform and fill extensive rift-au-
lacogen depressions. The largest depressions are the Kamsko-Belsky trough, which is the main zone of Riph-
ean sedimentation in the Volga—Ural oil and gas province (OGP), the Vychegodsky trough in the Mezen
syneclise, and the Pachelma and Central Russian aulacogenes in the Moscow syneclise. The authors per-
formed mathematical processing of materials on the geological structure of the basement surface and Riph-
ean—Vendian deposits of the Volga—Ural oil and gas province, which made it possible to establish statistically
significant relationships with the ancient basement and regularities in the structure of sedimentary strata. On
the territory of the European part of Russia in the Riphean—Vendian deposits, industrial and non-industrial
oil inflows, oil and gas occurrences of various intensity were recorded at various stratigraphic levels, have been
established.

Keywords: Proterozoic deposits, Riphean, Vendian, ancient platforms, geological structure, Volga—Ural oil
and gas field, Timan—Pechora oil and gas field, Moscow syneclise, Mezen syneclise, oil and gas potential

TFTEOTEKTOHUKA Ne 4 2023




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Photoshop 5 Default CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        14.173230
        14.173230
        14.173230
        14.173230
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


