
. B 3aK.moqeH14e Heo6xo11uMo no,zulepKHyTb, To rnnporpaqnnqecxan beTh 
}KHpoBcKo1'8 cTpyKTypbI B 6o.r1bu1HHcTBe c.nyqaeB MeeT cTporylo TeKToH14qe- 
cKy1o o6yc.noB.neHHocTb. Ho 1Lo.nHHe p. MYTHOBCKO1'?1 npoxo1114T TeKToHn11e- 
cKm'31 paspbls, >KHBYIllH1'& B qeTBepTHqH()€ BPeMH, to no11TBep>KLLaeTcH He 
TOJIbKO pa3H14ue181 BIJICOT Teppac npaBo6epe>Kbs1 H .neBo6epex<bn (pnc. 1),  HO 
H HanHqueM Ha ee HPOIIOJDKCHHH 11ei'1cTBy1oluero B H8CTO5lU.I.€€ BP€MH MYT- 
HOBCKOFO BYJ1KaHa, a T3K}K€ l`H,HPOT€PM3JIbHbIMI'I 143J114s1HI4Hm14 B CHMOIZI LLO- 
J7HH€. I`IPHTOKu p, MYTHOBCKO17'1 TaKx<e q3CTQ HCIIIOJIb3YIOT JIH6O PH3pbIBbl, 
.nu6o HHUPHBJIEHHH CHCTGM Tpeuluu ropnblx nopoll. 

Ho.nyqeHHble TIPGIICTHBJIGHHH 06 HcTopm4 pa3BuT14s1 pe.nbel1)a 6acce17'1Ha 
p. MYTHOBCKOI3'I, no-B1»11u4MoMy, moryT 6b1Tb axcrpanonupo.-' »~ my . . a 

mme pai'loHbl, Tax KHK onHcaHHbIe Teppacbl H Hpycbl Pam 
cTpyKTypb1 no11q14HeHb1 nepr4o11am, 6.naronpus1THblm 11.1151 
HUH B lIP €l1€JI3X Bcefli Kamqarxn. 
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l 
EVOLUTION OF THE RELIEF OF THE MUTNOVSKAYA RIVER BASIN 

(SOUTHERN KAMCHATKA) 
n. v. L U KI N A 

S u m m a r y  

Erosion of an ancient volcanic caldera (Pacific coast of Southern Kamchatka) re- 
sulted from climatic changes and the World Ocean level fluctuations. 10 terraces and 
topographic levels correspond to time intervals favourable for terrace formation, their 
absolute ages are as follows (thousand years): floodplain, QUO - 4  to 4,5, 1st terrace, 
Q}- is to 7,5; 11, Q§(1) - 25; 111, Q33(2)--. 35; iv, Quell' - 45; v, Q31(3)-- 75-80; vi, Q31(2) - 
105; VII, Q3.(1)--- 120-130; VIII level, Q§- 165-190; IX level, Q;-200-400. 

VIA K 551.4 : 551.24 (571.65) 

Jl .H.CEPEIlA,  J1.<1>.6A3mEBA 
.» 

0TPA>KErME SJIEMEHTOB l`JlYBMHHOllO CTPOEHHH 
B HEGCTPYKTYPAX CEBEPO-BOCTOKA CCCP 

I`Ipo6.nema OTP3)K€HHH r.ny614HHb1x o61>eKToB H SIB.NeHH1'5I B HQOTQKTOHH- 
qecxnx cTpyKTypax 6bI.na 3aTpoHyra B npouecce Hsyqeuun rny6HHHoro cTpoe- 
HHH H MGTHJIJIOFCHHH OxoTcKo-Llyxorcxoro By.nKaHoreHHoro HOHC3 (Ba6KUH 
H up., 1976, Cepezla, l9766). C Tux no3nuuil aHaJ1n314poBa.m4cb BbICOKO- 
rPaLLHeHTHbIe 3OHbI H€'OT€KTOHI/Iq€CKHX neqyopmaumil, ocTaTol1HbIe (JIOK3JIb- 
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Hble`) H éa3ncnble (pernoHaJ1bHble) Heocrpymypbl, BbI$IB.TI€HHbI€ nyTeM TpaHc~ 
qJopMaum4 P33.TIO}K€HHH STPIX 1Leq>opMaum'71 Ha pa3Honopsu1KoBble COCTHBJIH-° 
rogue (Cepena, 1974, Ba3neBa H up., 1976) cnoco6om 6.NN3KHM K npnme~ 
HHeMOMY n u  aHa.noruuHoi'1 o6pa6oTKe rpaBI4MeTp14L1ecK14x noneii. 

3a Hcxofmble ILHHI-1bI€ npu H3Yq€HHH HeoTeKToHnuecKHx 11e<1>opmaLu41IFr 
HPPIHHTO coBpemeHHoe rHncomeTpnqecKoe TIO.TIO}K€HI/I€ npe11oporeHHoro 'SHO- 
XOBOFO reomopcbonornuecxoro ypoBHs1 (KocTeHKo, 1970, Cepena, 1976a). 
Hun BbIHBH€HHH PGJIHKTOB sTore ypoBH51 Heo6xo11uMo 6bIJlO I`IPOH3B€CTPI co- 
oTBeTcTBy1o1L1y1o o6pa6oTKy Tonorpacbuqecxnx Kapr. Ho yBepeHHo BbuLeJrmT15 
P€.TIPIKTbI 3HOXOBbIX reomopclJoJ1or14qecKnx YP0BHeI'I MO}KHO Ha TonoKapTax 
c ceqeHHem penbeqaa B I-I€CKOJIbKO pas MeHbMHM Benuunubl IIP€BbII_I_I€l-IHH 
ypoBHeF1 Jlpyr Han ,1pyroM. aToMy Tpe6oBaHmo, ncxolln H3 OITbIT3 parroT, 
y11oBneTBops1eT cpe11HemacLuTa6Has1 TonoKapTa. O11HaKO o6pa6oTKa cpelme- 
M3CI.I1T36HbIX Tonorpacbuqecxux KapT Ha BcIo P3CCM3TPHB8€MY}O TGPPHTOPHIO' 
oqeHb TPYILOeMK141>'1 npouecc. 1ITo6b1 n36ex<aTb ero, nyTeM aHa.n143a 6o.nbu1o- 
ro KOJII/Iq€CTB2l (oKo.no 36) cpe11HeMacLuTa6HbIx TonoKapT Ha TeppHTop141o 
ceBepHoro Hpuoxorbsi, AHaL1b1pcKo-LIayHcKoro Bo11opa31Le.na H Kopslxcxoro 
H3IIOPbH 6bIJl3 OHP€,[l€JI€H3 nnomanb, B npelleJlax KoTopoi'1 ma Kc14maJ1bHas1 
I`HI7COM€TPH'-IGCKHH OTMeTKa B ropHblx paionax npnmepHo B 90% c.ny11aeB 
COOTB€TCTBY€T BbICOTHOMY l'IOJIO}K€HHIO pe.nI4KToB Bepxuero (npe1LoporeHHo- 
ro) SIIOXOBOFO reomopcjnonoruqecxoro ypoBHs1. 3ToI'8 n.noLua1114 cooTBeTcTBye'r 
KBa11paT CO cTopoHo1'Z 22,5 KM. Ha TaKe KBa11pa'rb1 6bI.na pa36nTa BCH Tep~ 
pnroprm B BI/111e nps=IMoyro.nbHoll51 pery.nsapHo1`& MaTpHub1. B ueHTpax KBa11pa- 
TOB HPOCT3BHHHHCb 0TMQTKH npe11oporeHHoro ypoBHs1 H OTMeTKH coBpemeH- 
H0131 rnllpoceru. 

3aTeM no OTMeTKaM npe11oporeHHoro ypoBH51 B HSOJIHHPIHX COCTHBJIHJIHCB 
cinema ero neqnopmaunfl, Ha K()T()P0}81 Hameqanucb  peBble .UHHHH BbICOKOI`P3- 
,ZIHGHTHBIX OH (puc. 1).  OTMGTKH coBpeMeHHoro rHncoMeTp14qecKoro HOJIO- 
>KeHu51 npe1LoporeHHoro reomopcbonornqecxoro ypoBHH H coBpeMeHHo15'1 run- 
pocem ocpeJ1HsI.nI4cb cnoco6om <<CKO.TIb3HI.Il€IIO oKHa>> pa3mepom 8X8 sne- 
MeHTaPH.~>IX KBaJ1PaTOB MaTpHub1 (180 rcJnx 180 fem). Pa3HocTb melly ocpe11- 
HeHHbIMH HOKHSHTEJIHMH npe11oporeHHoro ypoBHH H rH11poceT14 P8CCMaTPH~ 
BHGTCH KaK amn.nu'ry11a 683HCHbIX HeocTpyKTyp, a pa3HocTb Me>K11y HCXOlI- 
HBIMH OTMeTKaMN npenoporeuuoro ypoBHsI H ero ocpe1LHeHHbImu 3HaqeHI4s1~ 
M H -  KaK amn.nHTy11a OCTHTO'-IHbIX HeocTpyKTyp (pnc. 2). 

FJIYBHHHHH npnpona BbmeJ1eHHb1x Bb1coKorpa11neHTHbIx OH H€OT€KTOHH~ 
uecxux .HGQOPMHHH HP€l1HOJI3II3€TCH Ha ocHoBaHn14 3HaquTeJ1bHoi'1 IIPOTH- 
}K€HHOCTH 6onbu114HcTBa H3 Hex (110 1000 H 6o.nee am), HX op I4eHTnpoBKe, 
cooTBeTcTBy1o111e1?'I ITPOCTI/IPHH-HHM OCHOBHHX CTPYKTYPHbIX KoMnneKcoB Ce- 
Bepo-BocToKa CCCP, npocTpaHcTBeHHomy COOTHOILIGHHIO C T€JT8MPI meso- 
Kai/'1Ho3o§cKnx I/IHTPY3Hl8I. Bb1coKorpa1114eHTHbIe 3OHbI HeoTeKToHHqecKHx 11€- 
c1)opmau141`F1 BO MHOFHX cnyqanx IlOBOJIbHO xopomo coBna11aloT (Ha Belem upo- 
TH}K€HHl/I Han Ha OTl1€JIbHbIX oTpe3Kax) c npe11no.naraeMblMI4 BOHHMPI rny- 
6HHHbIX pa3.noMoB, BbIHBJI€HHbIX no reonoro-ucTopnqecKHm H reoqwlsnqecxum 
11aHHbIM (Cepena, l9T'66). CBI/U1eTeJ1bCTBOM r.ny614HHo1'F1 npnpollbl 3OH BbICO- 
KPIX l`P3HI/ICI-ITOB HBJIYIGTCH TaKx<e npnypoqennocrb K HPIM (oco6eHHo K yqacT- 
K a M  ABOIIHHX HJ1 IN MHOS{€CTB€HHbIX nepeceqeHml£1) 9r1HueHTpoB 3€MJI€TPHC€~- 
Hui Knack 9Heprm4 6o.nee 7 14 H3BeCTHbIX qeTBepTp{qHhIx By.nKaHoB (pnc. 1) .  
I-IgCTb BbllI€JI€HHbIX Bb1coKorpa11He1§THb1x 3OH xopomo Koppenupyercsl c nu- 
H€3M€HT3MH, HaMeqaemblM14 no COBP€M€HHbIM reoqm3uqecxnm IIOJIHM TIOJUO' 
CHJIbI TH1KeCT14 H MarHtiTHomy. 

O r.ny6uHHoi'1 npnpone 6a314cHb1x HeocTpyKTyp (oTHocHTe.nbHb1x nporu~ 
60B H no,uHslTm`& pa3mepom OT Hecxonbxux coTe no TbICH'~IH KM B nonepeq- 
HPIKG H amn.nnTy11oi'1 OT -600 110 +1000 m) CBHIl€T€JIbCTBY€T Hx npocTpaH- 
cTBeHHas1 CB;I3b c o11Honops11LKoBbImu reonorHqecKHMH KOMHJISKCHMPI H Molll- 
I-IOCTbIO 2eMH01'21 Kopbl. Tax CKOHJIEHI/ISI me3o-Ka1li1Ho3o1'ZcKHx 14HTpy3mlI npu- 
ypoqeHb1 K OTHOCI4T€J.bHbIM He()TeKT()H}{qeCKHM HOAHHTHSIM (PHC. 1),  3' 
H3KOIII.1I€l{HH Kaiiluo3oilcxnx oca11KoB--K npor146am (Be.nbnI51 H up., 1964)- 
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K CKJIOHHM My OTHOCPIT€JlbHbIX He0TeKT0HHq€CKl4X no11Hs1TI4i'I B 6OJIbl.LII*IHCTB€ 
cnyqaea npuypoqeubl no311HeMe3o3o1'FIcK14e-Ka1'51Ho3o1'&cKHe BYJIK3HHTbI. Xapax- 
Tep COOTHOIUQHHH momHocTu 3emI-1o1li1 Kopbl H HMHJIHTYIL 633HCHbIX Heocrpyx 
Typ Heo1LHo3HaqeH B pa3JmL1Hb1x pall2IoHax: B me3o3ounax, 33 H€KOTOPblM 
I/lCKJIIOq€*IH€M, M€}Kl1y HHMH HaMeqaeTcH O6P8TH3H CBH3b, B O6JII3CTH XaI8I- 
Ho3o1`F1cKo1?'1 cKJIa11l1aTocT14 H O.noll$1cKom nporu6e (parlor no311HeMe3o3o1l&cKoII51 
ByJ1KaHo-TeKToH14qecKo1'71 aKTnB143am4n) -nps1MaH, H a  TeppHTopHn OxoTcKo- 
LIYKOTCKOFO By.nKaHoreHHoro IIOHC3 COOTHOIJIGHHH I`I€P€M€HHbI€. OIIHHM H3 
noKa3aTe.ne181 oco6eHHocTe1'& P33BHTHH 3eMHof'1 Kop hl H ee BHy'rpeHHero cTpoe- 
HHH CJ'IY}KHT COH€PX{3IiH€ KZ() B H3Bepx<eHHbIx I`OPHbIX nopollax. I_IPOCJl€}KH 
B3€TCH OI7P€ll€Jl€HH3H CBH3b M€X{IlY aMnJmTy11amH 633HCHbIX HeocTpyKTyp 
H COII€P}K3HH€M K20 B H3B€P}K€HHbIX noponax (Cepena, Bepesuep, /Inca- 
peB, 19781. OTHoc14TeJ1bHb1e 6a3ncHbIe HOHHSITHSI B Bepxuefi qacT14 6accei'1Ha 
p. Ko.nbImb1 cooTBeTcTBy1oT BepxHe-Ko.nbImcKomy MaKCHMYMY co11epx<aHHf'1 
KzO, a OTHOCHT€JlbHO I7OHH}K€HHbI€ Yq3CTKH 633HCHbIX HeocTpyKTyp B 6ac- 
cef'1Hax p. B. Arron H cpe,0Hero Teqenun p. AHa11blpb-O.noi'1cKomy H Ycrb 
Benbcxomy MHHHMYMaM. \ 

OcTaTo1rHb1e Heocrpyxrypbl, BbIHBJI€HHbI€ npn ocpe;1HeHI4H cnoco6om 
<<CKOJIb35H.Il€IIO o K a > >  o6Hapyx<uBa1oT CBH3b C r.ny6nHHbIm CTPO€HH€MI OKOJIO 
80% Bcex Kpynnblx me3o-Ka1?1Ho3o1l51cK14x nHTpy314f'1 pacno.naraeTc5I B npe11e- 
J1ax ocTaToqHblx HeoTeKToH14qecKnx no11Hsm4f'1 (pnc. 2). CTeneHb cooTBeT 
CTBHH 0CT3T0qHb1X HeoTeKToH14qecKI4x cTpyKTyp cTpyKTypHb1m reonoruqe 
CKHM KOMIUICKCZM 3aBHCHT OT Bb16paHH0]81 B€JII*IqI/IHbI ocpelmennn HeoTeKTo 
Hnqecxnx 11eq)opmaumT1, KOTOPHH OI7P€,l1€JIH€T Pa3M€PHOCTb no.nyqaemblx 
HeocTpyKTyp. I`eo.noro-cTpyKTypHble KOMIIIJI€KCbI HH0181 P33M€PHOCTH, rem 
nonyqaemble H€OCTPYKTYPbI, HM€}OT C HHMH mano onpeJle.rleHHylo CBSI3b, no- 
cneflufm mower ycunurbcsi npu H3M€H€HHH Bennqnubl ocpe11HeH14sa H€OT€K 
Tonuqecxnx ;Lecbopmaum81. Tax Kpynnble BynKaHo-TeKToHuqecKne nporH6bI 
OxoTcKo-LIyKoTcKoro BYJIK3HOII€HHOIIO IIOHC3 B 6acce1>'1Hax pex I-I€H}KHI-Ibl. 
AHa11b1ps1 H KaHqa.naHa cooTBeTcTBy1oT Hei'1Tpa.nbHblm IIOJIHM HJIH manoam- 
lTJIHTYl1HbIM 0CT3TOqHb1M nporH6am. Upn ocpe,zlHeHrm B ,zlBa paaa 6OJIbI.II€M 
STH ByJ1KaHo-Texrounqecxue IIPOllH6bI O6H3PY}KHB3IOT 6oJlee Tecnylo po 
cTpaHcTBeHHyIo CBH3b c ocTaToqHb1mH I`IPOIII/I68MH. I-IPH ocpenueunu }Kg H€O. 
TeKTOH14L1eCKHX Jleqaopmauuii B aLBa pass M€Hb1I.I€M, 14cqe3aeT CBH3b My}K,lly 
ocTaToqHbIMH HOJLHHTHHMH H rpynnaMn HHTPY3HH, HO IIOHBJIHETCH CBH3b C 
60.1186 Me.NKI4M14 MarMaTuqecKHMu KOMHJIGKCHMPI H noBepxHocTHb1MH CTPYK- 
TypamH. HCXOIUI H3 PI3JIO}K€HHOIIO, ocTaTo11HbIe H€0CTPYKTYPbI oTpax<aloT BO 
MHOFHX cnyqasax cooTBeTcTBy1ou1He HX macLuTa6y I`JIY6HHHbl€ O6'b€KTbI .HH- 
Toctbepbl, HMEIOIHHG Tax Ha3blBaemylo oqaroBylo TQKTOHO-M3IIM3TI*I'-IGCKYIO 
npupony (<I>aBopcKas1, 1974). C ocTaToqHb1MH HeocTpyKTypamn npocnexm- 
BaeTcs1, XOTH H Henocrarouuo OIIIP€Il€JI€HHO, cB513b 9nu11eHTpoB BGMJIGTPHCG 
HUH. Snuueurpbl 3eMJ1eTp51ceHu1'51 Knack aueprrm 6oJ1ee 7 THFOTEIOT K ne 
puqnepun HeocTpyKTyp, HO econ B O6.1l3CTI*I me30301l51cK01l51 cKJna,0qaTocTH 
(B BepxHe17'1 qacru 6acce1?IHoB pex Ko.nblmb1 H Hunnrupxu) -npeHmymecT- 
B€I-IHO K 0CT3T0)Hb]M HeoTeKToHnqecKHm HPOFH63M, TO B OxoTcKo-'~IyKoTcKom 
BynKaHoreHHoM HOHC€ (CeBepHoe l`IpHoxoTbe) - K  HOIIHHTPIHM. O11HaKO xa- 
P3KT€p al Bennqnua STHX CB5{3€l8I HY}Kl18€TCH B IL3.1IbH€I8II].I€M BCPOHTHOCTHO 
crarncruqeckoii o6pa6oTKe H OCMbICNHBaHHH. 

I`Ip1»13e11eHHbIe cbambl O CBHSH HeocTpyKTyp, Kax .nHHef'1HbIx (Bblcoxorpa 
nueuruble aoubx HeoTeKToHnqecK14x lLecpopmaum'71), Tax H nnomannux (6a 
aucnble xi ocTaToqHble Heocrpymypbl), C l`€OJIOIIO-CTPYKTYPHbIMI4 KOMIIJIGKCH 
MH H HBJ1eH1451MN, HMGIOIHHMH rJ1y6HHHy1o npnpozly, ITOBBOJIHIOT paccmarpn 
B3Tb HeocTpyKTypbI Kax o6pa3oBaHH51, npHMo mm KOCB€HHO OTP3}K3IOIIlI/IB 
9JT€M€HTbI BHyTpeHHero YCTPOl8ICTB8 Jlmoccbepbl. Taxoe OTP3}K€HH€ BO3MO}K- 
HO HPH VCJIOBHH aKTHBH3aUHH FHY6HIiHblX npoueccoB B K3I8IHO30€, np14Bo,0,H 
me? 3aqacTyto K nonaneumo B HeoTeKToHHqecKHx O6P33OB3HHHX np H3HaKoB 
,z1peBH14x, B page c.ny\1aeB cxpblrblx, cTpyKTyp. . 
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I 

B cBeTe '}]3J10}KeHHb]X npe11cTaBJ1eH1»113'1, HI-I3JII'I3 HeoTeKToHH11ecK14x CTPYK- 
Typ MO}K€T 6HTb Hcnonb3onau 111151 BbIHBJI€HHH 3aKoHomepHocTe1'51 P3cflp€D.€- 
JIGHHH l'IOJI€3HbIX Hcxonaemblx npu meTa.nJ1oreHHqecKnx HCCJIEIIOBHHHHX. 
ConocTaB.neHue TIJIOTHOCTH P3CHP€,H€.TI€HI/IH no3,z1Heme3o3oII51cKoro ByJ1KaHoreH- 
Horo, MeTamop<1>oreHHo-n.nyToHoreHHoro H nJ1yToHoreHHoro opy11eHeH14sI C 
aMl'IJIHTYH3MH OCT3TO'-IHbIX HeocTpyKTyp 17o11TBep1LH.n Hanuqne Taxux 33K0- 
HomepHocTef'1 (Ba6KHH, Cepella, 1976). Bblncnunocb, quo TIOBbllI.I€I-IHHH n.noT- 
HOCTb meramopqaorenno-n.nyToHoreHHoro H l'I.1lYTOHOII€HHOIIO opy,ueHeH14s1 Ha 
yqacTKa*c OCTaTO'IHbIX nO11HHTHI'?1 Haxo1114Tcs1 B nps1mo1'51 3aBHCHMOCTH OT HX 
amn.uHTy,zlbI. By.nKaHoreHHoe opylleuenue OxoTcKo-'-IyKoTcKoro BY.TIK3HOII€H ; 

Homo novice 3ameTHo TaroTeeT K ocTaToqHblm I]P01IH63M_ MHo me u3BecTHb1e 
pynuble pafxonbl CeBepo-BocToKa CCCP (CeBep Ilanbuero BocToKa, 1970) 
npnypoqeubl K HeOTeKTOHHqeCKH HHHPH}K€HHbIM Yq3CTK3M 3emH017'1 Kopbl, 
H3III€lII.LIHX cBoe 0TP3}KQHH€ B .nHHe1'&Hb1x aonax IIOBbIIlI€HHbIX I`P3,llH€I-ITOB 
HBOTGKTOHI/I'-ICCKPIX ,ueqaopmauulii H HX nepeceqenuax. 
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L. I. S E R E D A ;  L. F. B A Z I E V A  

S u m m a r y  

Large volume of cartometric works and the data processing revealed a connection 
between neotectonic structures and deep structures as well as neostructural control of 
ore formation at the vast territory of the North-East of the USSR. 

Neotectonics analysis can be used for metallogenic studies in order to single out 
mineral deposits. 


