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BesepeHue

PeKkoHCTpyKuMa 3sBoatouMn 3anagHo-KamuyaTckoro ocagoyHoro 6accelMHa B KallHO30e
NPeACTaBNfEeT MHTEpec KakK C TOYKM 3peHus paclwmdpoBKM reoaMHAMUYECKUX NPOLECCOB B
OXOTOMOPCKOM pPEervoHe, Tak M B CBA3U C NOTEHLMAIbHOW HePTErasoHOCHOCTbIO AAHHOM CTPYKTYpPbI.
HaumeHee W3y4YeHHbIM ABNSETCA PaHHWUWA, NaNeoLLEH-30UEHOBLIM 3Tanm 3BOAOUMKM  3anagHo-
Kamuatckoro 6acceliHa, Korpa MPOM3OLINO 3a/I0KEHME W Hayasocb pa3BUTUE nporunba.
Crpaturpadmyeckoe pacyneHeHne NaneoueH-30LeHOBOM TO/LLM, XapaKTep ee ANCIOUMPOBAHHOCTH,
a TaKKe naneoreorpadpuyeckme PeKOHCTPYKUMW AN AAHHOro 3Tana AMCKYCCUMOHHbI (ThadeHKoB M
Aap., 1997; boraaHos, Yexosuy, 2002; benoHnu n ap., 2003; 3anagHas Kamuatka..., 2005; Mowucees,
Conosbes, 2010). BaXKHO OTMETUTb, YTO HUMKHAA YacTb OCAZLOYHOrO paspesa ABNAAETCA NepPCneKTUBHOM
ANa 0bHapyKeHUA Yr1eBoA0POA0B — TEPPUTEHHbIE MOPOAbI, HAKaNAMBaBLUMECA B NO34HENANEOLEH?-
50LEHOBOE Bpems, ABAAIOTCA NOTEHUMaNbHbIMK KonnekTopamu (benoHuH u ap., 2003; Otyer ...,
1986).

leonornMyeckoe M3yyeHMe PerMoHa Hayasnocb C ONUCaHMA MOPCKMX beperosBbix pPa3pesos,
PacrnofIOXKeHHbIX B LUEHTpasbHOM W ceBepHOM YacTm 3anagHoi KamuaTku. 310 6blam
PEKOrHOCLUMPOBOYHbIE PaboTbl, HanpaB/JeHHbIE HAa MOWUCKU MONE3HbIX UCKOMAaeMbIX, MPeXae BCEro
HedTM m rasa. B 1926 r. A.H. TpowmnH obHapyXun npusHakm HedTeHOCHOCTM nopoa. B Te roabl
cTpatUrpadMyeckMm pacysieHeHMeM M ONMCAaHMEM Te0NOTMYECKOTO CTPOEHUA PEermoHa 3aHMMANUCh
N.M. XomeHKo, J1.A. TpeunwwkuH, U.b. MNnewakos (1938, 1939), 6.®. Abakos (1935, 1936, 1954, 1955,
1957 r.r.), M.®. [jBann. B n3y4yeHUM TEKTOHUYECKOrO CTPOEHWMs U BysnKaHuama B 1931 — 1957 rr.
OCHOBHYIO ponb cbirpanv A.H. 3aBapuukuii, O.C. Xapkesnd u .M. Bnacos (1940, 1956, 1957).
ManeoHToNOrMYECKME MaTepuanbl B pasHble oTpeskn nepmnoga 1934 — 1964 rr. obpabatbiBanncs W.11.
XomeHko, B.C. Chogkesuyem, J1.B. Kpuwtodosuy, A.MN. UnbuHoi, A.H. Kpuwtodosuuem un ap.
OCHOBHble pe3yabTaTbl KaK re00rMYEeCcKMX, Tak U MaNEOHTOIOMMYECKMX PaboT, Bblin onybanKoBaHbI
nocne okoH4YaHus OTeyecTBeHHOM BOMHbI (ObakoB, 1955, 1957; KpuwTodosuy, 1947, 1961 n ap.).

B 1960-x rogax Hayanca BTOPOW 3Tan U3y4YeHUs reosIONTMYECKOro CTPOEHMA pernoHa, rnaBHom
3a4a4ert KoToporo ABWAOCL OOOCHOBAaHHOE CTpaTUrpaduyeckoe pacyneHeHWe KalHO30MCKOro
pa3pesa. Konnektusbl Feonornyeckoro nHctutyta (MCnagexkos H0.B., Yenebaesa A.U., WaHuep A.E.,
CuHenbHuKoBa B.H. u gp.), BHUIPU (Fpuroperko KO.H., foma /1.B., CmupHoB B.H., BepcoH I'.J1. n ap.),
MTY (Hanpumep, CeuctyHos, 1977 n ap.) onyb6aMkoBanu pesynbTaTbl MacTabHbIX UCCNEAOBAHUN.

TaK, cTpaturpaduyeckoe pacusieHeHue paspesa npusegeHo B (PeweHus, 1961; BenoHwuH u gp.,
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2005), onucaHuna makpodayHbl (TnageHkos u gp., 1991, 1997, 2005) , mukpodayHbl (Ceposa, 2001;
Omutpuesa, 2007), pnopuctnyecknx komnnekcos (byaaHues, 2006; 3anoposkew, 2006, 2015).
AKKpeunoHHasa npupoga 6nokos ¢pyHAameHTa 3anagHo-KamuyaTckoro 6acceriHa onucaHa B
cbopHUKe cTateir Konnektuea WMHcTUTyTa JlnTochepbl OKPaMHHbIX WM BHYTPEHHMX mopen PAH
(3anagHaa KamuaTtka. leonormnyeckoe passutme B mesosoe, 2005). KomnieKcHbIi aHanu3 AaHHbIX
No3BONWA MNPeasoXKUTb HOBYO Moaesnb (GOPMUPOBAHUA CTPYKTYP OKpauHbl A3MKM Ha rpaHuue

Me30308-KaltHo301, Hanpumep (Conosbes, 2005; Wanupo u ap., 2008; Conosbes, LWanupo, 2011).

AKTyan bHOCTb nuccnenoBaHuA

KntoyeBbiM  3n1eMeHTOM  pPa3BUTUA  SKOHOMMKM  CTpaHbl M eé [JanbHEeBOCTOYHOro
9KOHOMMYECKOro pervMoHa ABAAETCA BOCMPOM3BOACTBO MUHEPA/IbHO-CbipbeBOn 6a3bl. B HacToswee
BpemaA BaXKHeMLWMmMn cpegm npobiem GopmMmmnpoBaHMa TONIMBHO-3HeEpreTudeckol 6asbl KamyaTckoro
perMoHa ABAAKOTCA BOMPOCbI pPas3BUTMA W HaydyHoro obecneyeHna HedTerazonomcKoBbIxX
nccneposaHuii. Ocoboe 3HaYeHMEe U aKTYaNbHOCTb MMEET U3yYeHMe U OCBOEHNE HeEPTEra3sOHOCHbIX U
noTteHuuanbHo-HedpTerasoHocHbIXx bacceiiHoB KamuyaTckoro nonyocTpoBa, OAHMM M3  KOTOPbIX
asnsetcs 3anagHo-KamuyaTcKuit ocagouHbiit 6accerMH. OH sSBNAETCA KAKYEBbIM PErMOHOM  As
BbIACHEHMA reogMHaMU4YecKon 3soatoumn OXOTOMOPCKOro peroHa. Ero popmuposaHme oTtBeyvaet
3aMeTHOMY 3Tany CTPYKTYPHOW MepecTPorKM BOCTOYHOMN OKpauHbl A3Mn B NaneouleH-30LeHOBOE
Bpema (Conosbe u ap., 2002, 2008, 2011; Wanupo, 1995). CoBpemeHHble MeToAbl M3y4YeHUn
TEPPUrEHHbIX TOJ/LL: AeTaNbHble NeTPO- U FeOXMMUYECKME UCCNeA0BaHMA, onpeaesieHMe BO3PacTa,
NPeunsnMoHHoe [aTMpoBaHWe AEeTPUTOBbIX MWHEPaNoB, a TaKXKe BblIACHEHWE B3aMMOCBA3M
KpncTannomopdonormyeckux ocobeHHOCTEN U XMMM3Ma MaTEPUHCKUX NOpo4 No3BoAsIOT ¢ 6onbLlioi
O0Nen yBEPEeHHOCTU PEKOHCTPYMPOBATb MUTAKOLWME NPOBUMHUMK. [OTEeHUMANbHblE KONJIEKTOPCKME
CBOMCTBA 3J0LLEHOBbIX MECYAHMKOB U BO3MOXKHOCTb OOHApY)KEHWA CKOMJEHWIM YrnesoaoponoB B
HUXKHUX FOPU30OHTAxX KaltHO30MCKOro paspesa bacceiHa obycnaBamnBatoT akTyabHOCTb NPOBEAEHHbIX
nccneaoBaHuin.

MpoBefEHHOE aBTOPOM M3yYeHME TEepPPUreHHbIX OT/IONKEHUN MANeoreHoBOro BO3pacTa
3anagHo-KamyaTtckoro ocagoyHoro 6acceriHa BeCbMa aKTyaslbHO, Kak Ana GyHAAMEHTaIbHOM HayKu,
TaK ANA MOWUCKOB YrNeBOAOPOAHOrO CbipbA. Mcnonb3oBaHHbIM B paboTe KOmMNaekc mMeTogoB ANA
n3y4yeHuma 3anagHo-Kamuyatckoro ocagouHoro bacceHa npmeHeH Bnepsble.

Lenb n 3aaaum nccneaosaHus

Lenbto unccnepoBaHMAa ABNAETCA PEKOHCTPYKUMA naneoreorpadum 3anagHo-KamuyaTtckoro

OCago4Horo bacceitHa B naneoueH-3oueHOBOe BpPeEMA. BblIICHEHUE yCﬂOBVIVI OCaaKOHaKonaeHuAa,
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HanpaBAeHW cHoca 06/10MOYHOrO MaTepPUana U OCHOBHbIX MUTAOLWMX MPOBUHUMI. N5 BbINOJHEHMUA
NMoCTaB/IEHHOM Lenn HeobxoaAnuMO peLnTb cieayolne 3aauu.

1. Onpepenntb BeLLeCTBEHHbIN cocTaB rpybo- M cpeaHeob/OMOYHbIX TEepPPUTrEHHbIX
nopoA, OLEeHUTb CTeNEeHb 3PEeNOCTU NECYAHUKOB U KOHIZIOMepaToB. M3yuynTb M3MEHUYMBOCTb COCTaBa
TEPPUrEeHHbIX MOPOA BO BPEMEHM M MPOCTPAHCTBE, OT HUMKHUX TOPU3OHTOB K KpoB/AE WU MO
NPOCTUPaHUIO ToAwM. [aHHble 06 Bel,ecTBEHHOM cOCTaBe O6/10MOYHbLIX MOPOA HECYT BaKHYHO
MHPOPMALMIO O COCTaBE MCTOYHMKOB CHOCA, @ NO M3MEHEHMIO COCTaBa MOXHO PEKOHCTPYMPOBATb
9BONOLMIO MUTAIOLLMX NPOBUMHUMIN Ana 3anagHo-KamuaTtckoro nporunba.

2. YCTaHOBUTb  NOTEHLMANbHbIE  UCTOYHWMKM  CHOCa  OBJIOMOYHOrO  MmaTepuana,
NPOaHaNM3MPOBAB FEOXMMUYECKME OCOBEHHOCTM MEeCYaHMKOB W MOCTPOMB AUCKPUMMUHALMOHHbIE
anarpammol. [na ranek 3pdy3MBHbIX NOPOAJ M3 KOHIIOMEPATOB MPOBECTU COMOCTaB/AEHME WX
reoXMMmn4Yecknx ocobeHHOCTeN C AaHHbIMM MO XMMUYECKOMY COCTaBY BY/IKAHWMYECKMX KOMMJIEKCOB
Me/1-NMasieoreHOBOro Bo3pacTta. YCTAaHOBUTb CTENEHb CXOXKECTH.

3. M3yunTb MMUHepanorvo TAXKENON dpakunum necyaHMkoB. OUEHUTb KOJIMYECTBO
MWHEPA/ZIOB CMAZIMYECKOTO M MadUYECKOro reHesmca, OUEHUTb U3MEHEHWA COOTHOLWEHMA Tpynn
MWHepPanoBs, 06beANHEHHDBIX MO FeHETUYECKOMY MPU3HAKY, BBEPX MO pa3pesy.

4. OueHnUTb BO3pacT pa3mbiBaeMbix Komnsekcos. nposectu U—Pb patuposaHue
MOHOdpPaKLMM  OeTPUTOBOro LUMPKOHaA necyaHukos. [posectn K-Ar pgatuposaHue  ranek
BY/IKAHWMYECKUX MOPOA U3 KOHIZIOMepaToB

5. OueHUTb TUN TPAHUTOB, PA3MbIBABLUMXCA B 3poampyemblx obnactax. Ans 3Toro
NPOBeCcTM aHanM3 KpucTannomopdonorMm UMpPKOHa Mo meTtoady, onucaHHomy Pupin (1980) wu
moanduumposaHHomy benoycosoii (2006).

6. YuyntbiBaa TEKCTYpHble OCOBEHHOCTM TEPpPUreHHbIX NOPOA, M AaHHble, NOJyYeHHble
neTporpadpuyeckKMMmn 1 aHAZIMTUYECKUMU METOAAMMU, NOCTPOUTL Maseoreorpadpuyeckme cxembl Ha
nafeoLeH-30LEeHOBOE BpeMs A4/1A 3TanoB: a) HakonneHua rpyboo610Mo4HOM ToNwWwmM, 6) HakonaeHuA
necYyaHoM Tonwm

daKTHMuecKkunii matepuan

daKTMYecKkMit matepmran, NOCAYKMBLLUNIA OCHOBOM ANA AuccepTaumnm, 6bia oTobpaH aBTOpoOM B
2005, 2006, 2008 rogax B TemaTU4YeCKUX 3KcNneamumax Freonormyeckoro MHCTUTYTa PAH Ha 3anagHol
Kamuatke. OObeKkTamu M3yyeHMA CcTannm 3 CTPATOTUMMYECKMX MOPCKUX paspesa najeorex-
HEOreHOBbIX TO/L,, OBHaXKeHHble OT ByxTbl KBaunHa (HOXKHbIN M3 MOPCKMX BeperoBbix paspes3os) A0
yCTbA pekn Turunb (ceBepHbIit paspes). Kpome MOpPCKUX Bbinn n3ydeHbl U onpoboBaHbl paspesbl No

b6eperam KpynHbIX pek: benoronosoi, HanaHbl, PoccowmHbl, MonosuHkM (puc. 1). B xoae nonesbix
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paboT npoBoaMnoCb MocnoHoe onucaHue paspesoB (okono 1500 m), coctaBneHwe AeTanbHbIX
NIMTONOTMYECKMX KONOHOK (Bcero 8), oTbop 06pasuoB, 3amepbl CTPYKTYPHbIX 31E€MEHTOB W
TEKCTYpHble  HabnwopeHna. [o  pe3ynbTaTam  3KCNEAMUMOHHbIX  paboT  6Hbina  cobpaHa
npeactaBuTesibHaa Konnekuua o6pasuoB Ana nabopaTopHbIX uMccaeaoBaHWA. ITOT maTepuan
ABNSAETCA OPUrMHANbHbIM, @ NPUBEAEHHbIE B AUCCEPTALMOHHON paboTe AaHHble — pe3ynbTaT ero
aBTOPCKON 06paboTKu.

Bcero 6bin0 u3yyeHo 500 netporpadumyeckmnx WaAnNPoB NecyaHMKOB U ranek KOHIJIOMepaTos.
MonyyeHo n ucnonb3oBaHo 70 pe3ynbTaTOB rEOXMMUYECKOTO aHa/M3a NECYAHMKOB U BY/IKAHUYECKUX
ranek u3 KoHrnomepatos. M3 16 npob6 necyaHWKOB ObinM BblAeNEHbI U NPOAHaNM3UPOBaHbI
MUHepanbl Taxénon pakuumn, ana 12 npob [ONONHUTENBHO 6blna M3ydYeHbl OCOBEHHOCTU
Kpuctannomopdonormm UMpKOHa. M30TonmHble  reoXpoHONOrMMYECKMe  UCCedoBaHMA  Oblnu
nposBegeHbl ana 2 obpasuos necyaHuKka (U-Pb/getputosbiii umpkoH, no 100 3épeH u3 Kaxporo

obpasua) n ana 7 o6pasos BynKaHu4Yeckmx nopog, (K-Ar/6mnotut, amdubon).

MeToabl uccnepoBaHma

B akcneguumMoHHbIX paboTax M Ha KamepasibHOM 3Tane aBTOP MPUMMEHAN CTAaHAAPTHble
cnocobbl oTbopa M 06pPaboOTKM 06pa3LOB TeppureHHbIX nopod. [nA KOHrNomepaToB MeTOoAMKa
oTbopa 3aK/Ayanacb B CAeAyloWem. B Ka)XAOM paspese, Moc/ie AeTanbHOro OnucaHuA
JINTONOTUYECKUX U  CTPYKTYPHbIX ocobeHHocTelr oTbupanuce 50-100 ranek. Bcero ranbku
KOHrnomepatoB 6blin oTobpaHbl M3 4-x pas3pe3oB. MaiHaucKoro M YBY4YMHCKOro (Mopckoe
nobepexbe), pek PaccowmnHbl M [ONOBUHKM. M3 Tex pas3pesos, rge MOLWHOCTb c/os bbiia
[0CTaTOYHOM, OTOOp BENCA M3 KBaApaTa CO CTOPOHOM 3 M. M3 NpocC/iioeB C MeHbLUE MOLLHOCTbIO
OoTHOp ranek OCyLWecTBAAACA TaK, YToObl 4OCTMYb Hanbosbllen NpeacTaBUTENBHOCTU NPO6LI. 3aTem
raNbKN U3 KaX[oro paspesa obbegMHANUCL B TPYMNMbl CXOXKMX MO BHELWHEMY MPU3HaKy Mnopoa,
COCTaBNANOCH NepPBMYHOE BM3yasbHOE, a 3aTeM M neTporpadumyeckoe onuvcaHuMe nNopos B wandax
(Bcero 6b110 onuncaHo okono 350 wandos). U3 8 ranek BysnKaHu4Yeckmx nopog, (rnasa 4, Tabn. 1) co
CBEXNMM BMOTUTOM M POroBoi 06MaHKoM B 1abopaTopum MUHEPANOTMUYECKOrO M TPEKOBOTO aHa/In3a
T'MH PAH 6bian BblgeneHbl MOHOGPaKLMKM 3TUX MUHEpanoB. B nabopatopmm reoxmummm M30TOMNOB U
reoxpoHonorum NMH PAH Kywesoi t0.B. n l'epuesbim [.0. no cTaHAapTHOM MeToAnKe O6bln NpoBeaEH
K-Ar nsotonHbiit aHanms (5 npob). Ana 3 npob aHanM3 6bin BbINOAHEH B NabopaTopun M30TOMHOM
reoxummm wu reoxpoHonormm WIFEM PAH (ucn. Jlebeaes B.A)) . W3mepeHue coaepiKaHus

PagMOreHHOro aproHa Nposoauaoch M3 Hasecok 60-80 mr Ha macc-cnekTpPoOMeTpMYECKOM KOMMNAEeKce
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MU 1201IUT meTomom wm30TOMHOrO pasbaBneHus. B pacyétax WMCNONb30BAZINCb KOHCTaHTHI
2e=0,581*10-10rog-1; Ap=4,962*10-10 roa-1; 40K/K=1,167*10-4 (Steiger R.H., Joger E.,1977).

[Ona HavmeHee W3MEHEHHbIX TFafiek MarmaTMyeckux noposg 6bln npoBeAéH aHanus
noponoo06pasyowmx U paccesHHbIX anemeHToB (44 obpasua). OnpeaeneHve CoOAEPKaHUIN FNaBHbIX
OKUCNOB Obl/I0 BbINOJHEHO KNACCUMYECKMM METOAOM “MOKPOMN” XMMWU; KOHLEHTPaALUUN PeaKkux u
PacCesHHbIX 3/IEMEHTOB  OMpPeaensauCb  KONIMYECTBEHHbLIM  CMEKTPasibHbIM U PEHTreHo-
bNoopeCUEHTHBIM  METOAAaMW, BCE aHaAuM3bl OblAnM  NPOBEAEHbl B XMMUKO-aHA/NUTUYECKON
nabopatopuu N'MH PAH (ucn. PyagueHko M.B.).

[na KOMMNEKCHOro M3y4yeHMA MecYaHMKOB aBTOPOM MNPUMEHANNCH MeTporpadpuyuecknin m
reoOXMMWYECKNIM MeToAabl, aHanu3 Taxenon ¢pakumm M aAeTanbHble UCCNAEAOBaHWUA AETPUTOBOTO
LMPKOHa — aHanu3 Kpuctannomopdonoruun n aatnposarHune metogom U-Pb LA-ICPMS.

MeTporpadua M coctaB NeCYaHUKOB M3y4yasaca nog NoaApu3aLMOHHbIM MUKpOCKonom. MNpwu
yeenuyeHmnn x10 nposoamnca obwmii aHanmM3 nopoaoobpasyrowmx MMHEPasoB, B3aMMOOTHOLLEHUS
3epPeH, HaAnyme U TUN UeMeHTa, Bcero 6bi10 npoaHanusmMpoBaHo okoso 150 wandos. 3atem npwm
ysennyennn x20 nposBogunca noacyét cocTaBa MNecYaHMKa MNpU  MUHUMANIbHOM  KOMYECTBe
aHanmsmpyembix 3épeH 300 wr.

OnpeaeneHve OCHOBHbIX NOPOA006Pa3YHOLLMX 3N1EMEHTOB NECYaHUKOB (CUAMKATHBIN aHaNuM3)
npoBoAnAca B N1abopaTopum XMMUKO-aHANUTUYECKUX nccnenoBaHuii Feonornyeckoro MHCTUTYTa PAH
(ucnonHuTenb PyayeHko M.B.), 6b1n10 npoaHanmsmposaHo 25 npob.

BbigeneHne  Taxenoh  dpakuum necyaHMKoB  nposoauMnocb B  nabopaTtopuu
MWHEPANOrMyeckoro u TPEKOBOro aHanmsa [eonornyeckoro WHcTUTYTa PAH C npumeHeHuem
CTaHAAPTHON METOAMKMK. ApobsieHne —> cUToBaHME —> MPOMbIBKA Ha KOHLEHTPAaUWMOHHOM cTone —
MarHWTHaa cenapauus -> JefeHue B TAXKeNOoW Kuakoctu (bpomodopm), 3NeKTPOMArHMTHas
cenapauma. M3yuyeHue Taxénon ¢pakummn ocywectensnocb nog 6uHorkynapom Meiji Techno, 6bino
npoaHanusuposaHo 18 npob. Aanee nsydanacb Kpuctannomopdosorna MoHodpakLMN LMPKOHA Mo
metoay Pupin (Pupin, 1980). AHanus mopdonormmn 6bin NpoBeaéH ana GpakuUn pasmepHoOCTbIO -
0,07 mm, Kak Hanbonee NpeacTaBUTENBHOM C TOYKM 3PEHUA COXPAHEHUA KPUCTANIMYECKUX HOpM
umpkoHoB. Pupin (1980) yctaHoBMA M3MEHUMBOCTb GOPM KPWUCTaN/NOB LMPKOHA B 3aBUCMMOCTU OT
ycnosuii 06pa3oBaHNA TPAHUTOMUA0B. YCTAHOBNEHO, YTO XMMMU3M Cpeabl BAUSAET Ha POCT U pa3BUTHE
NMPaMMUOANbHBIX TPAaHEN KPUCTaNIoB, a TemnepaTypa — NPU3MATUYECKMX, Ha 3TON OCHOBE UM bblna
npeanoXxeHa Knaccudukauma rnaBHbIX TUNOB M NOATUNOB POPM UMPKOHOB B 3aBUCMMOCTM OT
Temnepatypbl  (MHaekc LT) w OTHOWEHUA  LLeNOYHOCTb/TNIMHO3EMUCTOCTL  Cpeabl

MuHepanobpasoBaHua (MHAeKc |.A). MepBbili OTpaXKaeT CKOPOCTb KPUCTaN/IM3aLMU U COAEpPIKaHUe
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NeTy4Ynx KOMMOHEHTOB B pacnjase, BTOPOM — HEOAHOPOAHOCTb Cpedbl U 3BONOLMIO €€ XMMM3IMa
(Pupin 1980, Belousova, 2006). MpueeaeHHaa KnaccupuKaLma LMPOKO UCMNONb3YETCA A0 HACTOALLEro
BPEMEHM NPU WUCCNEAOBAHUM TpaHMTOMAOB. Mcnonb3oBaHMe MeToda AN aHaAusa AeTpUTOBbIX
LMPKOHOB ABAETCA HOBbIM NEPCNEKTUBHbIM HanpaBieHNeM. bonbluan 4acTb LMPKOHOB COAEPKUTCA
B rpaHUTOMAAX, a, 3HAYUT, BO3MOXKHA PEKOHCTPYKLUMSA  FEeHEeTUYECKUMX TUMNOB rPaHUOTMAOB,
OBOHaXKEHHbIX B 3poanpyembix 0bnacTax, BoccTaHoB/ieHWe obnactelt cHoca 0610MOYHOro maTepumana.

OnpegeneHune Bo3pacTtoB 06/10MOYHbIX UMPKOHOB NPOBOANIOCH METOAOM JilazepHoM abnauum
B MHAYKTMBHOCBA3aHHOM nnasme (LA-ICPMS) B nabopatopuu Laser Chron Center B YHuBepcutete
wraTa ApusoHa (r. TycoH, CLWIA) (Gehrels et al., 2008; Gehrels, 2011) Hay4yHbiMm pyKoBOAUTENEM
anccepTtaHTta a.r.-m.H. Conosbesbim A.B.

Mpu noarotoBke NabopaTopHON WALIKKM 3epHa 06/JIOMOYHOIO LIMPKOHA HAHOCUMIUCL PAAAMM
Ha [BYCTOPOHHIOI JIMMNKYK JeHTYy C MNOMOWbiO WwabnoHa M3 NAeHKU. B ueHTpe wawku
YyCTaHaBAMBANUCL KpuUcTannbl ctaHaaptoB SL2 ¢ Bospactom 563 mnH net (Gehrels et al., 2008).
MOBEPXHOCTb LWALWKK C 3ePHAaMMU LUMPKOHA NosMpoBanach. KaTogontoMUHECUEHTHblE M306paxKeHun
6bIIN NONYYEeHbl B MUKPOAHANUTUYECKOM LeHTpe CTeHhOpPACKOro YHUBEPCUTETA HA CKAHMPYIOLLEM
anekTpoHHoM mukpockone JEOL JSM 5600 c KaTogontoMUHECLLEHTHLIM AETEKTOPOM.

N3 Kaxpgoro obpasua 6bi1o gatmpoBaHo no 100 3epeH. Mo KaToAoNHOMMHECLEHTHbIM
n3obpaxkeHmam Ans OAaTMpoBaHMA BblOMpanucb 3epHa 6e3 BKAOYEHWIA U BUAMMbIX HapyLIEHWN.
MpoXWUr LMPKOHA ocyliecTBasnca Ha yctaHoske New Wave UP193HE Excimer Laser (aivHa BosHbI
193 Hm), anameTp nonyyvaemoro Kpatepa 30 mkm. M3otonbl U, Th, n Pb nsmepsanmcs ogHospemeHHo.
Kaxgoe MsmepeHume npoBoanaoch Takum obpasom: 15 c. — oguH 3amep € BbIKAOYEHHbBIM N1a3€POM,
15 c. - NpoXur nasepom u TPUALATUCEKYHAHAA 3a4ePMKKa, YTOObI O4YMCTUTL Npeaplaywmin obpaseu, u
NOArOTOBUTLCA K C/ieaytolemMy aHanusy. FnybuHa nposkMraemoro KpaTepa coctasnsana ~15 mkm. Ona
Kak4oro aHanmsa owwnbka B onpegeneHnn 206Pb/238U n 206Pb/204Pb coctasnana ~1-2% (+20).
Owunbkn B namepenumn 206Pb/207Pb n 206Pb/204Pb Takke coctasnsanun ~ 1-2% (x20), ana 3epeH,
BO3pacT KoTopblx 6onee 1 mnpg netr owmbKa 6Gbiia meHble, 6onee 3HauMMoOM OHa bblna ans
MO/1I0AbIX 3epeH M3-3a HU3KOM MHTeHcuBHOCTU curHana 207Pb. KoHueHTpaumu ypaHa n Topua 6bian
OTKa/IMbpoBaHbl MO OTHOLWIEHMIO K CTaHA4APTY umpKoHa SL2 (Gehrels et al., 2008), coaep:kalero ~ 518
ppm U 1 68 ppm Th. Ana aHanvsa B pacyeT NPUHUMANUCL TONIbKO KOHKOPAAHTHbIE 3epHa, T.€. 3epHa
C AMcKkopaaHTHocTblo meHee 10%. [MocTpoeHue rpadMKoOB C KOHKOpAMEW MPOBOAWMNOCH C

ncnonb3zoBaHuem nporpammbl ISOPLOT (Ludwig, 2003).



HayuyHasa HoBMu3Ha

HoBu3HOM paboTbl ABNAETCA MNPUMEHEHME KOMMIEKCHOro MNoAxoAa K aHanusy MU
BOCCTAHOB/IEHUIO MUTAOWMX MNPOBUHUMIK ANA  MNaNeoLEH-30UEHOBbIX OT/NIOXKEHU 3anagHo-
KamuaTcKkoro ocago4yHoro 6acceiiHa.

bazansHble KoH2A0Mepamel. Ana KOHrnomepaToB, oTHOCUMMbIX B pabotax H0.b. MnapeHkoBa
(ThageHkos, 1997, 2005) u KO.H. MpuropeHko (MpuropeHko,2011) K naneoueHOBOM XyNTyHCKOWN CBUTE,
Bnepsble OblA onpesenéH COCTaB rajsiek U BO3PACT PA3MbIBABLUMXCA BY/KAHWMYECKMX KOMMJIEKCOB.
MonyyeHHble NETPOXMMUYECKME XAPAKTEPUCTUKM TFaNeYHOro MaTepuana W3  KOHI/IoMepaToB
NO3BONIAIOT [OKa3aTeNbHO YTBEPXKAATb WX O6/AM30CTb K COCTaBam Ma/ieoOLEHOBbIX BY/IKAHWUTOB
OMroOHCKOro M YTXOJ/IOKCKOro KommnjaeKkcoB. [na ueHTpanbHOM Yacth H6acceiiHa 060CHOBAH HUMXHWIMA
BO3PACTHOM Npeaen HakonneHUs TO/LWN — CPeAHUA 30LEH.

MecyaHuKku. COCTaB NeCYaHUKOB U MX GOPMALMOHHAA NPUHALNEKHOCTb ABAANCE OO BEKTOM
M3y4eHUs MHOrMX uccnegosateneit, Hanpumep (MFpuropexko, 1969, 1981). AsTop auccepTtauuu B
cBoeit paboTe UcnNonb3oBan pasHOOOpasHble WMHCTPYMEHTbl aHanM3a MNec4YaHWKoB  ANs
BOCCTAHOB/IEHMA MUTAOWMX NPOBMHUMA. Bnepsble Ana cpegHEes0LeHOBbIX NMECYaHUKOB MOKAa3aHo
MOCTOAHCTBO COCTaBa, KaK Mo f1IaTepanin Tak U No BEPTUKANMN.

[Ona aHanusa coctaBa MopoA B 3pogupyemblx 06nacTax Obl1  NPUMEHEH MeToj,
rPYNNMPOBaHMA MUHEPANOB TAXKENON PpPaKUUN MO reHETUYECKOMY NPUHLMMY, NOKA3aHO CMeLleHNe
KaK MMHUMYM ZBYX MICTOYHUKOB CHOCA — KMC/I0TO M OCHOBHOIO COCTaBa.

Brnepsble 6binM nonyyeHbl pesynbtathl U-Pb  pgaTupoBaHWa AeTPUMTOBOro UMPKOHA U3
CpeAHe30LLEeHOBbIX NEeCYaHNKOB CHATO/IbCKOW CBUTLI. B 06pasuax npucyTCTBYIOT LMPKOHbI LMPOKOTO
BO3PaCTHOro AnMano3oHa, MNpOTepO30MCKMe 3epHa 00pasyloT Bblpa*keHHbIM nuK. [Mpeobnagatot
LMPKOHbI Me3030MCKMX BO3pacTtoB. Hanmbonee 3Ha4YMMbIN NUK OGAM30K MO BO3PACTy WM3BECTKOBO-
WeNoYHOMYy  mMarmatuamy  OXOTCKO-YYKOTCKOrO  BY/IKAHOTEHHOrO  MOfACa,  COBPEMEHHble
reoXpoHO/NOrMYecKMe AaHHble npueeaeHbl B (AKMHUH u gp., 2011 — 106-77 mnH. net). Bonee
Mosiofble LUMPKOHbI B obpasuax 3anagHo-Kamuatckoro npormba eguHuYHbE U, NO-BUAMMOMY,
CBA3AHbl C CMHXPOHHbIM BY/IKAHU3MOM KWHKWUIbCKOrO BY/IKAHWMYECKOrO MOSACa, BO3PACT KOTOPOro
npueeaéH B pabote (TnhaaeHkos u ap., 1997).

BnepBble AnA BOCCTAHOBAEHMA MNUTAIOWMX MPOBUHUMIM Obln NPUMEHEH MeToh aHanu3a
Kpuctannomopdonorm UMpKoHa. [JomuHupyowme MopdOTUNbl KPUCTANIOB, BCTPEYEHHbIE B
MecYaHWKax, XapaKTepHbl  ANA  W3BECTKOBO-LLE/NIOYHbIX, B  MEHblUel  cTeneHn  gns
BbICOKOT/TIMHO3EMMUCTbIX U TONIEUTOBBIX IPAHUTOB, Pa3MbIBaBLUMXCA B 0b6/1acTaAXx cHoca 0610MOYHOro

maTtepwuana.
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NTorom nccnepoBaHUA CTanu NOCTPOEHHble Masneoreorpadpuyeckne cxembl gas ABYX 3Tanos
BO3HWMKHOBEHMA 3anagHo-KamyaTckoro ocafodHoro 6acceliHa, He NPOTMBOPeYalLMe COBPEMEHHbIM

reoAMHaMmMYeckMm moaenam GopmMmMpoBaHMA OKpanHbl A3uu.

3awmuaemblie NONOXKeEHUA

1. CocTtaB 6asasibHbIX KOHIIOMEpPaToOB 3aBUCUT OT 6/1M30CTM M COCTaBa pPa3mbIBaeMbIX
KomnnekcoB. CpaBHEHME BELWECTBEHHOrO cocTaBa ranek M 3pPy3nBoB MNaneoLeH-30LEHOBbIX
BY/IKAHMYECKUX nNoAcoB 3anagHol KamuyaTKM MNOKasblBaeT MX CXOXKecCTb. [lpy HaKonneHumu
KOHFIOMepaToB BY/IKAHWUTbI YTXONOKCKOro nosca u xpe6ta OmroH (naneoueH), KUHKMAbCKOro (30U,eH)
nosca U menoBoin AdyaBasM-BanarMHCKOM OCTPOBHOWM AyrM HaxoAu/W B 30He 3po3un. [anbku
WMNPCKO-TIIOTETCKOrO  BO3PacT B KOHIomepatax MalHauyckoro paspesa  yKasblBaloT, 4TO
dopmmnpoBaHue 6a3anbHOM TONLM HAYANOCh HE paHblLe CpeaHEero 30UeHa.

2. B necyaHuMKax HUXKHeM 4acTu paspesa 3anagHo-KamuaTckoro ocagoyHoro 6acceliHa
npeobnafatoT KBapL, M Mosiesble WNaTbl, 3HAYUTENbHOE KOJIMYECTBO COCTABAAKT 0B/JIOMKM Nopos,
BY/IKQHMYECKOTO NMpomucxXoXKaeHua. CpeaHesoLeHOBble NMECYaHUKM CHATOJIbCKOM CBUTbl OTHOCATCA K
He3penbiM KBapL-NONEBOWNATOBbIM rpayBakkam no Knaccudukaumm Lytosa (1975). Yétko
BbIPAXKEHHOr0 M3MEHEHMA COCTaBa MECYaHWKOB HE MPOC/AEXMBAETCA HM BBEPX MO pa3pesy, HU B
NPOCTPaHCTBE.

3. AHanM3 MWHepanoB TAXKENOM GpPaKUMM NECYAHMKOB YKasblBaeT HA CMelleHue
06/10MOYHOrO MaTepuana ABYX OCHOBHbIX MCTOYHMKOB CHOCA: 6a3NTOBOro M CMANMYECKOro cocTaBa.
MuHepanbl-MHAMKATOPbI CUMANMYECKMX nopoa B obnactax cHoca coctasnsaoT or 10 go 40%,
MWHepabl-MHANKATOPbI Nopoa 6a3MToBOro coctaBa coctasnnaoT ot 25 ao 60%

4, Ha ocHoBaHMM aHanu3a KpuctannomopdosiorMm AeTpUTOBbIX LUMPKOHOB [A0Ka3aHO
npeobnafaHve B CUANNYECKMX MCTOYHMKAX CHOCA W3BECTKOBO-WENOYHbIX FPAHUTOMAOB MNpU
He3HaYUTeNIbHOM  [o/fe  BbICOKOM/IMHO3EMWUCTbIX ~ MYCKOBMTOBbIX  FPaHMTOB. B mecyaHukax
MPUCYTCTBYIOT LMPKOHbI ¢ Bo3pacTamu (106-77 mMAH. neT) xapakTepHbIMK A1 BPEMEHU NPOABAEHUA
M3BECTKOBO-LENOYHOIO Marmatnama OXOTCKO-HYYKOTCKOro BY/IKAHOTEHHOro mnosca, AOMUHUPYOLWMIA
CHOC C KOTOPOTO NOATBEPKAAETCA TEKCTYPHBIMWU NPU3HAKAMM B MECHaHMKaX.

5. B naneoreHe OXOTCKO-YYKOTCKMN BYNKAHWMYECKMIM NOAC ABAANACA AOMUHUPYHOLLMM
NUCTOYHMKOM ana 3anagHo-KamuaTckoro ocapgoyHoro nporuba. PeyHasa ceTb naneo-lNeHxuHbl
NOCTaBAAIa OCHOBHYO MAcCy TEPPUIeHHOro Matepuana B 3anagHo-Kamyatckuii npornb. JlokanbHble
NMOAHATUA OKA3blBAa/IM MEHbLUEE BAMAHME HA OCAaAKOHaKonneHwe, GOpMMPYs NPOKCUMMA/IbHble

rpyboobnomouHble ¢auuii B6AM3M HUX. B UeHTpanbHyt0 4acTb OacceMHa NPoOMCXOAMA CHOC
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BY/IKAHUTOB C YTXONOKCKOrO M noaHATMA xpebta OmroH. Komnnekcbl AualiBaam-BanarvHckom
OCTPOBHOM Ayrv NOCTaBAAAM HE3HAYUTEIbHOE KONMYECTBO BY/IKAHOTEHHO-KPEMHUCTOrO MaTepuana ¢
BOCTOKA. He3HaunTeNbHbIN CHOC MeTaMopdOoreHHOro maTepuana B cesepo-3anagHoOM HanpasBieHUN C
tOXKHOM YacTn CpegmHHOro xpebta KamyaTkm Havyancs B KOHLE CpeaHero soueHa.

Anpobauua pabotbl U nybanKaumm.

PesynbTaTbl uMccnepoBaHUi onybAMKOBaHbl B 6 CTaTbsiX B PELEH3UPYEMbIX KypHanax,
BXOAALMX B cnncok BAK, a Tak:ke 16 Te3ncos A0KN1a40B.

CTpyKTypa u 06bém pabotbl.

Ouncceptauma coctout mn3 BBeaeHuA, 4 rnaB, 3aKJOYEHMA WU CNUCKa nuTepaTypbl. PaboTa
o06bémom 118 ctpaHuy BKaovaeT B cebs 80 pucyHkos, 1 Tabnauuy n 5 npunoxkenunin. Cnmcok
NINTepaTypbl BKAOYaeT B ceba 126 ncToYHMK.

BbnaropapHoctu. [lucceptaumoHHaa paboTa BbiNoNHEHA B 1abopaTopmMm MUHEPANOTNYEeCKOro
n TpeKkoBoro aHanusa N'MH PAH.

Bbipaxkato rnyboKyldo NPU3HATENBHOCTb CBOEMY HAy4YHOMY PYKOBOAMTENO W HACTAaBHWUKY
ConoBbeBy A.B. 3a opraHM3aLuio NOJIEBLIX UCCNeA0BaHMN Ha 3anagHon Kamuatke, dopmmpoBaHuio
naen gmcceptauMoHHOM paboTbl M NoAAEPXKKY Ha Bcex eé atanax. Ero ponb B dopmynmpoBaHun
uenen n 3agay pabotbl, HEOH6XOANMOr0O YPOBHA NPOPaABOTKN TEMbI, BbICOKME TPeOOBaHUA K Ka4yecTBy
3aWMLLaeMoro matepmana obycnoBuam pocT aBTopa AMccepTaLmm KaKk CneunanmcTa.

AsTop C 6narogapHOCTbIO  BCMOMMHAET COBMECTHble UcCnefoBaHMA ¢ JIeBOYCKOM
(PorkkoBoW) [.B. n 3axaposbim [.0. be3 nx yyactua fAaHHaa paboTta He 6bina H6bl NONHOW.

MpoBeaeHne W opraHMsauua nonesBbix pPaboT 6blin 6Gbl HEBO3MOMKHbLI 6e3 y4yactuAa
FanaktnoHoBsa A.A., YnHakaesa P.I. n OAO «JlyknHYonot», — godyepHei komnaHum «Petrokamchatka
Resources Ltd».

AsTop 6narogapeH cBouMM Kosaneram u3 nabopaTopum MUHEPANOrMYEeCKOro U TPEKOBOrO
aHanusa. Unatbesonn W.C., Wepbakosoi H.A., Nenmnx H.A., Muntokoson T.C., AdpoHuHoli T.b. 3a
KOHCYNbTauumM 1 noaaepxky, Nrepacumosy B.1HO. 3a nomoLpb B NpoBeAeHNN reOXMMNYECKOr0o aHaIn3a
rpaHaToB, FongbipeBy A.E. n FopunnmHoit E.B. 3a TexHMYecKyo noanep:KKky paboTbl. YyacTHMKam
nosnesbix oTPAA0B U Konneram OnbwaHeukomy .M., Mouceesy A.B., Maneyek T.H., Jlyunukoin M.B.,
NepHeson I.B. 3a MHTepec K paboTe M NONOKUTENbHbIN HAaCTPOM B Nonesbix ycnosuax. OTAeNbHO
xoueTca nobnarogaputb Kyabmuuesa A.b. n laHykanosy M.K. 3a KpuTHUYECKME 3ameYvaHNs U LLeHHble
coBeTbl.

ABTOp Npu3HaTeNeH CBOEM CeMbe 3a MO3UTUBHbLIA HACTPOM, BCECTOPOHHIO NOALEPHKKY M

BEPY B aKTYya/IbHOCTb reo/s1orM4eCKknx MCCﬂep,OBaHMVI.
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PaboTbl No Teme guccepTauum NpoBoaMAnCL Npu puHaHcoBon nogaepxke Temol HUP 0135-
2014- 0011, PODU (rpanTbl 12-05-31299 mon_a, 13-05-00485, 1 HayuHbIx wkon (HLW - 7091.2010.5,
5177.2012.5, 2981.2014.5).
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1. UcTtopusa nsyuyeHuna 3anagHoit Kamuatku.

B uctopun M3yyeHMa reonormyeckoro cTpoeHns KamuyaTckoro nosiyocTpoBa MOXKHO BblAeNNUTb
HecKo/ibko 3Ttanos. [lepsewili aman (BTopas nonosuHa XVIII - Hayano XX BeKoB) xapakTepusyetca
onucaHnem KamuyaTKuM C reorpaduyeckoin, KAMmaTU4eckol, OUONOrnmyeckoit, reosiorMyeckon wu
3THOrpadMyYecKom CTOPOH. M3 onybAINMKOBAHHbIX 3KCMEeAULMOHHbIX OTYETOB, MOCBALLEHHbIX 3anaaHoM
KamyaTKke, cnegyetr oTmetTutb moHorpaduio B.B.Tiowesa (1906). C reonornyeckoin TOYKM 3peHMA
Hanbonee UHTepecHa paboTa K. Autmapa (1901).

Bmopoli aman (1917-1949 r.r.) — neproa, peKOrHOCUMPOBOYHbIX PAaboT, CBA3AHHbIX C MOMCKOM
HedTM M rasa Ha KamuaTke. [MepBble HedTenomckosble paboTbl Hayanucb B 1923 roay nocne
obHapyKeHMs Bbixoga HedTU B BepxoBbAX pekn borayeBka (BocTtouHas KamuaTtka). Ha 3anagHol
KamuyaTke nepsble HedTenouckoBble paboTbl bbiaM HauaTbl nocne 1926 roaa nocne obHapyXKeHUs
NpPU3HaKoB HePTEHOCHOCTN nopoA. B aToT nepmog 6blan cocTaBneHbl NEPBbIE OMMCAHUA KAKOYEBbLIX
pa3pe3oB 3anagHoi Kamuyatku, 60/blYI0 YaCTb re010ro-CbeMOYHbIX PaboT NPOBOANAN COTPYAHWUKM
BHUTPU (HIPW). OcHoBbl cTpaTUrpadMUeckoro pacyieHeHusa paspesa npuseaeHbl B paboTax
XomeHko W.M., FpeunwkumHa J1.A., Mnewakosa W.b. (1938, 1939r.r.), Obsakosa b.®. (1935-1957 r.r.),
OBann M.®. TeKTOHMYECKOe CTPOEeHMNE U BY/IKaHM3M 3anagHon KamuaTku nsydanum 3asapuuknin A.H.,
Xapkesuy .C., Bnacos .M. (1940, 1956, 1957 r.r.). ManeoHToNOrMYECKME KONNEKUMKN, COBPAHHbIE HA
KNtoueBbIX paspesax 3anagHoit Kamuatku, B pasHoe Bpems obpabaTtbiBannce Cnogkesmyem B.C.,
KpuwTtodosuy /1.B., MnbuHoi A.T. u ap.

Kpome cTpaturpadmuyecknx u reosoro-CbemMoyHblX PaboT Ha MNepPCneKTUBHbIX CTPYKTypax
nposoamMancb OypoBble W reodpusnyeckne paboTbl € Uenbld OOHApPY)KEHUA  CKOMAEHWUM
yrnesogopoaos. B 1935-1939 rogax Ha Bosmnonbckoi cTpyKType 6bin NpobypeHbl 3 KONOHKOBbIE U
1 poTopHasa CKBaXWMHbl, YTOYHMBLLUME MOLLHOCTU BblAenseMblX ropuM3oHToB. C Hayasiom BTOpOW
MMWPOBOWM BOMHbBI, FreosiorMyeckoe nsydeHue 3anagHoit KamyaTku 66110 NpMOCTaHOBAEHO.

Tpemudi aman (1950e rogbl — 1991 r.r.) — Hanbonee macwTabHbIA U Pe3yNbTaTUBHbIM 3Tan
M3y4yeHMa reonorvyeckoro ctpoeHua 3anagHon Kamuatku. B 1948-1951 ropgax Ha BoamnonbcKou
CTPYKTYpe Oypunacb ornopHasa poTopHaa ckBaxuHa P-1, B 1955-1957 ropax 6ypeHue pPOTOPHbIX
CKBa)KMH Ha BoAMNONbCKOM CTPYKType NpoAo/KMAOoCb (CKBaXKMHbI P-2, P-3), a Takke 6biau
npobypeHbl POTOPHbIE CKBA*KMHbI HAa XPOMOBCKOWM CTPYKTYpe, B OAHOM M3 KOTOpPbIX Obla nosyyeH

NPUTOK HedTU. ITO 06yCNOBUIO MpoBeAeHME MNONHOLEHHOrO reo0/IorMYecKoro KapTMpOBaHMA
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3anagHon Kamuatknm B macwtabe 1:200 000 n petanbHoe KapTMpoBaHME BCeX MOTEHLMANbHbIX
HedTerasaoHOCHbIX CTPYKTYp NOAYOCTPOBa.

leonornyeckne Kaptbl Turnabckoro panoHa B macwTtabe 1:200 000 6bian onybanMKoBaHbl B
1960-x ropgax kKonnektmsamum CuHraesckoro I.M. u KneHosa E.M. (CuHraesckuit, BabywkuH, 1965;
KneHos, 1961).

K 3Tomy BpemMeHM nNpUypoYEeHO Hayano TemMaTUYeCcKUx cTpaturpadmyeckmx pabor
cotpyaHukamn BHUTPU, BCETEM n TMHa. OnopHbim, A4na pacyNeHeHMa KalHO30MCKUX OTNOXKEHWM
KamuaTku, Kak 1 B npeablaywme rogbl, ctan TOYNANHCKUI paspes, PacnosIOKEHHbIW Ha TeppPUTOpUmn
Turunockoro  paoHa. Wccnepgosatenn  nbiTaucb  NPUMEHUTb  pa3paboTaHHyr  34ecb
CTpaTUrpadMyeckyto cXemy KaMHO30MCKUX OT/IOXKEHWUI ANna Bcen TeppuTopumn Kamuatkm. B 1956 roay
cotpyaHukn TMHa Hayanm buocTpaturpaduyeckne wmccnepoBaHua Ha [LanbHem Boctoke. lMepepg,
rpynnon uccneposBaTtenen bbina noctaBsneHa 3a4aya - pa3paboTka MeTOAUKU CO34aHMA AeTallbHbIX
cTpatTurpadmnyYeckmnx WKaa NpUoKeaHUYecKnx GaccemHOB MPOLLAOro, OCHOBAHHbIX Ha KOMMIEKCHOM
Na/sIeOHTO/IONMYECKOM XapaKTepuUCTUKe. B KayecTBe 04HOro M3 NoaMroHos 6bina BbibpaHa 3anagHan
Kamuatka, a B ee npegenax - KalMHO30MCKWE OTNOXKeHUs TUTMAbCKOrO palioHa, Kak Hambonee
M3y4YeHHble, XOPOLWO MA/NIEOHTO/NIONMYECKM OXapPaKTEPM30BaAHHbIE M MMeKLMe, KaK nosaaranu
nccnenoBaTenn, NPOCToe TEKTOHNYECKOE CTPOEHME.,

MNepBaa pabouyaa cTpaTurpadmyeckas cxema ASA NaNEOreHOBbIX U HEOreHOBbIX OT/IOXEHMUMN
KamuyaTcko-KopsaKkckoro pernoHa npuHata B 1957 rogy B r. MaragaHe MeXKBegOMCTBEHHbIM
coBelwaHnem no paspaboTke ctpaturpapmyecknx cxem Cesepo-Boctoka CCCP (PeweHus..., 1959).
Cnepytouwee MeKBefoMCTBEHHOE coBellaHne no pa3paboTke YHUPULMPOBAHHDIX
cTpaturpaduyecknx cxem pgna CaxanuHa, KamuaTku, Kypunbckux n KomaHOOPCKUX OCTPOBOB
coctosinock B r. Oxa (CeBepHbii CaxanuH) B 1959 r. (PeweHwus..., 1961). Ha HEM ans KalkHO30MCKUX
OTNOXeHMn 3anagHoit KamyaTKm Oblna npuHATa YHUPUUMPOBaAHHAs cTpaturpadmuyeckaa cxema,
KOTOpasa He yTpaTMna CBOEro 3HA4YeHWs A0 HaCTOAWEro BPEMEHM M NoYTM 6e3 M3MeHeHUM
NPUHUMAETCA KaK YHUPUUMPOBAHHAA HE TONbKO ANA 3TOr0 pernmoHa, Ho YacTMYHO Ans BocTouHol
Kamuatkm wu  Kopakmmn. O6o0cHOBaHMe cTpaTurpadmyeckmx noppasaeneHnii 6asmMpoBanocb, B
OCHOBHOM, Ha MOJIJIIOCKAX, C MPUBAEYEHMEM AAHHbIX NO BEHTOCHBIM dopamuHUbepam, KOTopblie
AA0T BO3MOXHOCTb MPOBOAMUTL KOPPENALMIO BMELLAIOLLMX OT/IOKEHUIM HE TONbKO B paMKax AaHHOro
PernoHa, Ho 1 3a ero nNpeaenamu.

B 1974 roay coctosnocb TpeTbe MeXBeaoMCTBEHHOe cTpaturpadpuyeckoe cosellaHme. OHoO
npoxoauno B r. MNetponasnosck-Kamuatckuii (Pewenus..., 1981) n conpoBoxkaanocb AUCKYyCCUAMM,

Ha KOTOPbIX MNepecmaTpuBasinCb YyCToABLWIMNECA NpeacrtaB/ieHMA O BO3pacte, rpaHundax wm
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COMOCTaBNEHUN PErMOHANbHbIX CTpaTUrpadmyecknx nogpasaeneHnin ¢ obuwen crpaturpadmyecKkom
LKaNoM.

OCHOBHOW pe3y/bTaT COBELWAHWUA - NPUHATME YHUPULMPOBAHHDLIX CTPATUTPAPUUECKMX CXEM
ana  3anagHo-KamuyaTcKoM  CTPYKTYpHO-PaumManbHOM 30HbI M OTAENbHbIX CTPYKTYp - N-0Ba
MnbnuHckuiA, p-Ha 3anmBa Kopda n o. KaparmHckoro, a Takxe Ans HEKOTOPbIX paioHOB BocToyHom
Kamuatkn.

B koHue 80-x — Havyane 90-x rogos (PeweHus..., 1989) B kKauecTBe YHUPULMPOBAHHBIX BbIAN
MPUHATbI CXEMbl MafIeOreHOBbIX OTNOXEHU KopaKckoro Haropba M 3anagHoi Kamuatku, a B
KauyecTBe KoppensunoHHon - BoctouHon Kamuatku, u paboueit — cxemobl LleHTpanbHoM KamuaTtku m
Kypunbckux octpoBoB. OKOHYaTesibHas cBOAKa MO cTpaturpadmyeckmm cxemam KamuaTku,

Kopsikckoro HaropbA, CaxanvHa u Kypun npusegeHa B (Pewenunn, 1998).

Peinenyu..., 1998 Bospact
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PucyHok. 1.1. Topu3oHTbI NaneoreHa yHUOWUUMPOBAHHOM LWKanbl 3anagHoi Kamuatku. ConoctasneHue co

ceuTamm Turuabckoro paitoHa no (Pewenus...,1998).
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Yemesepmeoili aman (Havanca B8 2005 r.) — nepuoa, B TeYeHMe KOTOPOro B npepenax
Turunbckoro u  WMumHckoro paiioHoB 3anagHo Kamuyatkm  KomnaHuen  «JlykmH Yonot»
(PetroKamchatka Resources LTD) 6binv npoBeaeHbl reonoropassefoyHble U MOMCKOBblE paboTbl Ha
YyrneBoAopoAHOE Cbipbe. B pamKax NoMCcKoBbIX paboT bbliv NpoBeaeHbl ceicMopasBeka, oTbop u
aHaNM3 MOPUCTOCTU U MPOHMLLAEMOCTU MOTEHLMANbHbBIX KONJEKTOPOB, aHaNN3 CTENEeHW 3pesocTu
opraHu4yeckoro BellecTsa B HedptematepuHckoi Tonwe. B 2008-2009 rogax B npeaenax TUrMAbCKOTO
panoHa, B cBoae Boamnonbckoro npormba 6bli1a npobypeHa nonckoBas ckBaxknHa OapcKasa, rnybuHa
3a60a KoTopol coctasuna 3230 m. CKBaXKMHA OKa3aslacb «CyXOW», OAHAKO MO3BO/IM/IA NONYYUTb
COBPEMEHHbIE AaHHble MO CTPOEHWMI0, COCTaBy M MOLLHOCTAM KalHO30MCKOro paspesa 3anagHo-
KamyaTckoro ocagouHoro 6acceitHa. MccnefoBaHMem Wiama M3 CKBAXKMHbI 3aHMMANUCh YYeHble

BHUIPH.
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Puc. 1.2. Celicmonpodunb ocagouyHoro paspesa 3anagHoit Kamuatku (TUrunbckuii paiioH). OTYETAMBO
NPOCNEXMBAETCA HecornacHoe 3aneraHwe MnaseoreHoBbiXx cnabo AedopMUMPOBAHHLIX NOPOA Ha  CTPYKTYPHO

HeoAHOPOAHBIN MenoBol GyHAAMEHT.

PaboTbl, npealecTBoBaBluMe 6OYPEHUI0 CKBaXUHbl, COMPOBOXAANMCb AeTalbHbiMU

NNTONOTMYECKMMN  nUCCNeoBaHNAMKU, KOTOPble OCYyLWeCcTBaANn OTpAL [eonormnyeckoro MHCTUTYTA
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(pyK. Conosber A.B.). B pamkax atux pabot B 2005, 2006, 2008 rogax 6bin oTobpaH, obpaboTtaH u

NPOaHaN3NpPOBaH KAMEHHbIM MAaTepPUa, NONOXKEHHbIN B OCHOBY ANCCEPTALMOHHOM paboTbl.
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Puc. 1. 3. Cxema reonorMyeckoro CTpOeHus LLeHTpanbHOM YacTM 3anagHo KamuaTku, ¢ MUsmeHeHUsMU no
(KapTta nonesHbix...,1999) 1-8 — otnoxeHua 3anagHo-Kamuatckoro npornba: 1 — verseptuunbie; 2 — N
. . 3 :
(sHemTeHckan ceuta); 3 — N,-Q, BynkaHoreHHble; 4 — N;°(3gecb M fanee - CHM3Y BBEPX. 3TOMOHCKaA M
) 2 ) 1 .
apmaHosckan cauTbl); 5 — N;“ (MnbMHCKanA 1 KakepTckan ceuTbl); 6 — P3-N;~ (BMBEHTEKCKAn M KyNyBEHCKasA CBUTDI);
7 — P3 (amaHMHCKas, rakxmHCKas U YTXONOKCKan cBuTbl); 8 — Py, (XyAryHcKas, HanaHCKas, CHaTONbCKasA CBUTHI U
KoBaumHckan cepus); 9-10 — oyHaameHT npormba: 9 — Ky, — ¢aMwWoMaHbIE OTNOXEHUS aBTOXTOHA
(TanbHUYecKan, maliHaucKas, KyHyHcKaa ceuTbl); 10 — Ky — KpeMHUCTO-BYNKaHOTeHHbIE OT/IOMKEHWUA aNN0XTOHA
(MpyHeiickana ceuta); 11 — cTpaturpaduueckmne KoHTakTbl; 12 - paspbiBHble HapyweHus (a — BblaeneHHble, 6 —
npegnonaraemble, B - HAABUT). 3BE3404KaMM MOKa3aHbl M3ydeHHble paspesbl: 1 — 3 — Mopckue 6eperosble; 1 —
TounMnnHCKMn, 2 — MaliHaucKkunit, 3 — YByunHckuii; 4 — 6 — Mo 6eperam KpynHbix pek: 4 — p. benorosnosas, 5 — p.

Yuwx, 6 — p. MonosunHKa n p. PoccolmHa
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1.1. UccnepoBaHusa Neonornueckoro nHctutyta PAH

Crpaturpadmyecknmm mccnefoBaHMAMM Ha 3anagHoit Kamyatke ¢ cepeamHbl 1950-x ropos
3aHMManNcA KONNEKTUMB cTpaturpadoB noa pykoBoacTBom [nageHkosa 0.6, (nabopatopus
cTpaturpadum paHeposos).

[leTanbHble MCCnenoBaHMA KONNEKTUBA ONyb6/MKOBaHbl B page moHorpaduin (FChageHkos m
ap., 1991, 1997, 2005, 2013). O6obuwatoLLein KHUron, B KOTOPOI CBeAEeHbl AaHHblE MO IUTONOTUN,
MasieoHTONIOMMN, CTPATUTPadUUECKOMY PaACUYNIEHEHUIO 30UEH-0AUroueHa 3anagHoi KamuyaTku
asnsetca «bnocdepa — akocuctema — 6MoTa B Npowaom 3eMan. IKocUcTeMbI KaliHO305 CeBepHOI
Maundukmu» (2005)

B cepuun paboT npuBeaeHbl NOCAOMHbIE ONUCAHMA CTPATOTUMNNYECKUX pa3pe3oB nobeperkbsa
3anagHoi KamuaTku (TOUMAMHCKMI, MaiHauCKuii, YBYYMHCKUI) U KpynHbIX pek (CHaton, KBauumHa,
HanaHa). OxapaKTepusoBaHbl ¢iopuctuieckne M GayHUCTUYECKME KOMMIEKCbl, MO3BOMBLUME
NPOBECTM CTpaTUrpaduYecKkoe pacuieHeHMe TO/LWM: NaIeOLEeHOBAA — XY/IT'YHCKas, paHHe30LeHoBasn -
HamaHCcKas, cpefHesoLeHoBad — CHATO/NbCKaa CBUTbl. B pabote «HWXHMIA naneoreH 3anagHom
KamyaTkm» (1997) npuseaeHbl naneoreorpaduyeckne cxembl AN paHHero sTana ¢popmuposaHuA
ocafo4yHoro bacceiHa. Jlutonornyeckas 4acTb WcciedoBaHuit reonormm 3anagHoit KamuaTtkm B
MOHOrpaduax KONNEKTUBA PAaCCMOTPEHA MeHee AeTanbHO. TaK, COCTaB NecYaHMKOB NPUBEAEH /ULLb
B KHure (JoueH...,1991), a xapakTepucTuKa rasiek KOHI/IOMepaToB npusBegeHa B obliem Buae B
MmoHorpadpum (HukHumiA...,1997).

MpoBeneHHble Konnektueom ageHkosa t0.b. nccnegoBanma seasoTcA GyHAAMEHTAIbHbIMM
ANA NOHUMAHMA pervoHasbHon reonormmn 3anagHoi KamuyaTku. A HOBble AaHHble, NPUBEAEHHbIE B
AuccepTaumoHHOM paboTe, AONONHAIT U YAy AALoT UX.

Bonpocbl naneoueH-30LEHOBOrO BYAKaHM3Ma B npegenax Kamuatckoro nosayoctposa
paccmoTpeHbl B pabotax ®egoposa M. U., KosaneHnko A.B., WaHuepa A.E. u ap. (Pegopos, 2008,
2011; KosaneHko, 2003; LWaHuep, 1999). NepeuncneHHbIMM aBTOPAaMK LOKA3aHO, YTO Ma/lIeOLEHOBbIE
BY/IKQHWMYECKME KOMMJIEKCbl YTXO/IOKCKOro NoJsyocTpoBa, xpebta OMrOH, M pPaHHEe30LLEeHOBbIM
KMHKMABbCKMI BY/IKAHMYECKMI nosic bbinn chopmmpoBaHbl B HaacybayKUMOHHON ob6cTaHOBKe. OnsA
CPaBHEHMA TEOXMMMUYECKUX XaPaKTEPUCTUK TafieK BY/JKAaHMYECKMX noposg M3  6asasbHbIX
KOHFIOMepaToB aBTOP WMCNO/b30Bana AaHHble, onybankoBaHHble B (Pepopos, KosaneHko, 2008,
2011).

B koHue 1998-2004 r.r. usyyeHMem reoAMHAMUKN TEKTOHMYECKOro CTPOEHMA 3anagHoi
KamuaTku 3aHMManucb coTpyaHuKkn MHCTUTYTa nntocdepbl OKPaMHHbIX U BHYTPEHHUX mopelt PAH. B

obobuwatowen moHorpadum «3anagHaa KamuaTka. Feonornyeckoe passutne B mesosoe» (2005r.)
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npuBeaeHbl AaHHbIE O FEOXMMUN ME3030MCKUX BY/IKAHUTOB, COCTAaBY BEPXHEME/IOBbLIX MECYaHUKOB U
BO3pPACTy [AETPUTOBOrO UMPKOHA B HUX, CTPYKTYPHbIM 0CO6eHHOCTAmM ¢yHAamMeHTa 3anagHo-
KamyaTckoro ocagoyHoro bacceiiHa. B nybankaumax KonnekTusa aBTopos, Hanpumep, (SlegHesa u
Aap., 2001, 2006; Conosbes A.B. 2005) aoKasaHO aKKpeumoHHOe cTpoeHue dyHAameHTa 3anagHo-
KamuaTtckoro ocagoyHoro baccenHa, BbIXOAALLEro Ha AHEBHYI MOBEPXHOCTb B npeaenax xpebra
OmroH. B uccneposaHusax ConosbeBa A.B. un coastopos (2001, 2003, 2005, 2008, 2009) getanbHo
ONUCaHbl CTPYKTYpa, KMHEMATMKA WM BO3PACT KOMMJIEKCOB, CAaralowWwmMx TepperHbl ¢yHOamMeHTa
3anagHo-Kamuatckoro npornba. B pabote (LWanmpo M.H., Conosbes A.B., 2009) peKkoHCcTpyMpoBaHa

KMHemMaTuKa dopmnpoBaHuna OntoTopcko-Kamuatckolt cknagyaton obnactw.

1.2. UccnepoBaHua Bcepoccuiickoro HepTAHOro Hay4yHO-UCCNeA0BaTeIbCKOro
reonoropasseao4yHoro uHctutyta (BHUIPU)

Pabotbl reonoroe BHUIPU nonoxunu Havyano nosHomacwTabHomy u3ydeHMo 3anagHom
KamuyaTkn, Kak permoHa C  nOTeHUManbHOW  HedTerasoHOoCHOCTbio.  [lepBble  CXeMbl
cTpaTurpadunyeckoro pacuyneHeHusa 3anagHo-KamyaTckoro ocagoyHoro 6accerHa 6biau NpuBeaeHbl B
pabotax M.®. Asann (1938) u b.®. [Abakosa (1939). PernmoHanbHble WMCCNEAOBAHUA C LENbiO
noATBep:aeHns HedTerasoHOCHOCTM 3anagHoM KamuaTku BKAoYanu B cebs ¢dopmauMOoHHbIN
aHann3, TUAPOreosIorTMYecKUe U Treoxmmuyeckue, 6OuocTpaTurpaduyeckme U  AUTONOTMYECKME
meToabl. B page cbopHukos Tpypos, Hanpumep, (Feonorus.., 1980;  KaiHoson .., 1981),
onyb611MKoBaHbl pe3y/ibTaTbl PErMoHaibHbIX paboT.

Jlutonornyeckumm  mUccnefoBaHMAMM U GOPMALMOHHbIM  @HA/IM30M  3aHMMaCA
lpuropeHko KO.H. Pe3synbTaTbl M3yyeHUAs GOPMAUMOHHOM MNPUHAANENKHOCTM  FPayBaKKOBbIX
necyaHWkKoB 3anagHoi KamyaTKku, AUTOTUMNOB MNECYAHWMKOB M NJOWAAEN WX PacnpoCTpPaHeHus,
npuseaeHbl B pabotax (MpuropeHko, 1969, 1981). O6o6watowelt moHorpadueit, B KOTOPOW OTAENbHO
paccmoTpeHbl 6a3asibHble KOHFIOMepPaTbl NAaIEOL,EHOBOrO BO3pacTa U CpeaHEe30LEeHOBbIE NECYAHUKM,
asnaetca (Mpuropenko, 2011). Pabotbl [lpuropeHko H.H., Hambonee 6AM3KM K TemaTuKe
AMCCepTaLMOHHOM paboTbl, NpuBeAEHHbIE B HUX CBEAEHMA 3a4acTylo ABAAAUCL GYHOAAMEHTOM ANs
AanbHenwmnx, 6onee aetanbHbIX UCCeA0BaHWI aBTOpa.

OTAenbHbIM BaXKHbIM 3Tanom B U3yYEeHUU reosIorMYecKoro CTpoeHusa 3anagHoli KamyaTtku u
eé HedTerasoHOCHOCTU, ABNANOCL BypeHMe MOMCKOBbLIX U MapaMeTPUYECKMX CKBAXKMH B npepenax
Turnnbckoro n MumHckoro painoHoB. B Turnabckom parioHe 6bin10 npobypeHbl 81 cTpyKTypHaa n 10
rnybOKUX CKBaXMH, B TOM umcne 6 napameTtpuyeckux: [aBaHckasa, PaccowwuHckana, CpepgHe-

PaccowmnHcKkas, JTONOHCKas M [ABe CKBa)KMHbl Ha XPOMOBCKOW nowaan. [NybuHbl CKBaXKUH
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coctasnsaT ot 2500 go 2900 m. /luwb B [ABaHCKOW CKBaXMHE BCKPbITa MoAOLWBa MaNeoleH-
50L,EHOBOr0 KOMMJIEKCa, M YacTb CKBAXKMHbI NpoiAeHa B BepxHemMenoBbix nopogax (benoHuH v gp.,
2003), octanbHble NpowinM 60abLIYH YacTb CHAaTO/bCKOM/HANAHCKOM CBUT, HE BCKPbIB MX NOAOLLBY.
BypeHwne nposogunock B nepuog ¢ 1970 no 1981r.r.

B MunHCcKom paiioHe 6bi10 npobypeHo 16 napameTpuyecknx CKBaXKMH CO cpeaHen rnybuHom
3a6o0a 2738 m, a makcumanbHon 3302 M. B 6ONbLIMHCTBE M3 HWUX CTBOJIOM CKBa*KMHbI MPOMAEH
naseoLeH-30LEHOBbI KOMMJIEKC U BCKPbITbl BEPXHEMENIOBbIE MOPOAbI.

MonyyeHHbIM CKBaXKMHHbIM MaTepuan (paHHble TUC, KepH) 6bin obpabotaH BHUIPW.
Pe3ynbTaTbl MHTEPNPETALMM KapOTaxKa, UCMbITAaHWUMA CKBAaXWH, aHa/NM3a MPUTOKA Yr1eBo40pOL0B U
nabopaTtopHoit 06paboTKKM KepHa bbln cobpaHbl B 6-Tv TOMHbINA OTYET (TUTMABLCKUIA PaioH, OTB. MCH.
roma...), M 2X-TOMHbIN OTYET (MYMHCKMIA paiioH, oTB. ucn. foma). NMpu 06paboTKe KepHa NPOBOAMUNOCH
neTporpaduyeckoe onMcaHWe MOpPOA, aHANM3MPOBAICA MX COCTaB, M3yyanacb TAXEnas dpakuua
Nec4yaHWKOB U a/IEBPOJIUTOB.

YacTb AaHHbIX, ONyb6/MKOBAHHbIX B 3TMX OTYETAX, MCMONb30BaHA aBTOPOM A/1A CPABHEHWA

OAHOBO3PaACTHbLIX NHTEPBA/ZIOB C AadHHbIMW MO HAa3€MHbIM pPa3pe3am.

1.3. UccnepoBaHua MocKoBckoro NocygapcteeHHOro YHuBepcureTa

Ha npotaxkeHun 6onee yem 40 netr B MockoBckom [ocyaapcTBeHHOM YHMBepcuTeTe Ha
Kadeape roptoymx nonesHbIX MCKOMAaeMbIX CyL,ecTBOBasa KamyaTCcKanA akcnegmumna. B pasHble rogbl B
eé cocTtaBe pabotanu CeuctyHos E.[., KapHiowuHa E.E. u bypauH HO.K. u gp. UccnenosaHua 6biau
0bycnoBneHbl HEOOXOAMMOCTbIO FEOXMMMYECKOrO OOOCHOBAHMA MNEPCNneKTUB HedTerasoHOCHOCTH
3anagHoit Kamuatkn. KnwoueByldo ponb  Cbirpano  OTKPbITUE MPOMBILWIEHHOMW FAa30HOCHOCTH
3PMaHOBCKOM CBUTbI NO34HEro MuoueHa Ha KwyKckol naowaaun B KonnakoBckom paiioHe 3anagHol
Kamyatkm B 1980 r. (aebet 6onee 200 Tbic. m3/cyT.). DKCnegnuMA 3aHMMANACh U3YYEHUEM CTEMEHM
3penocT U KaTareHeTUYecKon npeobpas’oBaHHOCTM OTAOMEHWUI, cBoMcTBaMM GAOMAOB, a TaKXKe
TemMMepaTypHbIX NOTOKOB U rPaaneHToB B 3anaaHo-KamuaTcKom permoHe.

B onybnuKoBaHHbIX pe3ynbTaTax uccneposaHuii CeuctyHos E.M. u ap. (1977) sbigenset
Me/IoBble U ManeoreHoBble OTNOXKEHUA B KayecTBe HedTe-ra3omMaTepuHCKOM TONWM, NpUBOAUT
OaHHble rpynnoBOro coctaBa bUTymounaa co CTeneHbio KaTareHeTnyeckom npeobpaszoBaHHoOCTU. Ona
90LLeHOBbIX TOPU3OHTOB B paloHe NporMbos ycTaHaBAMBAET HapacTaHWe CTaguM KaTareHesa oT Cylun
K aKBaTOpUMW.

Bypavn HO.K. (1998) npuBoanT paHHble NO XapaKTepUCTUKe YrneBoAopPOAHbIX Gaonaos,

NoNy4YeHHbIX B pe3ysibTaTe rnybokoro bypeHua B TUrMabcKom, MUMHCKOM 1 KOINaKOBCKOM palioHax.
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B TurMunbckom paiioHe HedTenpoABNEHMA B MA/NIEOrEHOBbIX OT/IOMKEHUAX XapPAKTEPU3YIOTCA OYEeHb
BbICOKMM cozepkaHnem napaduHa (ao 25%). Ha laBaHCKOM niowagM onucaHa nerkasa HedTb
(nnotHoctb 0,8307 r/cm3), 6eccmonncTas, 6eccepHUCTas C BbICOKMM BbIXOAOM ErKMX ¢paKumii
(20%), c BbICOKMM coaeprkaHMeM MeTaHOBbIX yrnesogopoaos — 54%.

KapHtowwnHa E.E. (2012) paccmaTpuBaeT KaTareHeTMYeCKMe M3MEHEHMA KalHO30MCKOro
paspes3a 3anagHo-KamuyaTckoro ocagoyHoro 6acceiHa. B cBoux uccnegoBaHMAX OHA NPUBOAUT
OeTanbHble /IMTOXMMWYECKME WUCCNEAO0BAHUA ayTUreHHOM KapboHaTMsauuu TOAWM, Bblaenaet

noTeHUWa/IbHblE KONNEKTOPA U He¢TeFa30MaTepMHCKMe KOMMNNEeKCbl.

1.4. CoBpemeHHblit 3Tan. Mouckosble u 6yposble paboTbl KomnaHuit «PetroKamchatka»,
«PocHedTb», «aznpom»

Hanbonee no3gHAA oOueHKa Yr1eBoAOpPOAHbIX pecypcoB 6acceMHoB KamuyaTku Oblna
npoussegeHa BHUIPU no coctosHuto msydeHHoct Ha 01.01.2002 r. u ytBep:kaeHa LleHTpanbHOM
aKCnepTHOM Komuccuen no pecypcam (LIKP) B 2004 r. Feonornyeckme HavanbHble CyMMapHble
pecypcbl CeBepo-TUrMNbCKOTO paioHa oueHuBatoTcsa 3aecb B 150 MaH T HePTAHOrO 3KBMBANEHTA, B
TomM uncne — 40 maH T HedTM u okono 100 maps m® cBo60AHOrO rasa. OCHOBHble OBBEMbI
reosioropassefoyHblx paboT 6bln cocpenoTOUEHBI B 3anagHON YacTh bacceiHa, BOCTOYHAA Ke YacTb
NPaKTUYECKM HE U3YyYeHa.

Mocne 2002 r. B TurMnbckom pairioHe HedTerasononckosble paboTbl BbinosnHAAMCL 3A0
«Turunb-feonoropassegKka» - govepHUM npegnpuatmem komnaHum PetroKamchatka Resourses Ltd.
Onepatopom no nposegeruto PP asnanca OAO «JlyknH HYonot».

B npegenax NMUEH3NMOHHOTO y4yacTKa B TUTMAbLCKOM panioHe 6bio oTpaboTtaHo 704 nor. Km
cercmopasBeakm MOIT, npobypeHO 2 NOUCKOBbIE CKBaXKMHbl Ha Ospckor u YepHopeuyeHCKoM
NAoWaAAX IMUEH3NOHHOIO y4acTKa. OTYeT Mo W/1aMOBOMY MaTepuany n3 ckBaxkuHbl Oapckana-1 6bin
nogrotosneH BHUIPU. MpoekTHaa rnybuHa ckBaxuHbl Ospckaa 1 coctasuna 3220 m, 3aboi
CKBaYXMHbl HE AOCTUT MeNoBOro ¢pyHAameHTa. CKBaYKMHA OKa3aacb «KCyXOm».

KomnaHua «PocHedTb» B 2003 roay npuobpena Ha ayKuuMOHE JIMLEH3MOHHbLIA Y4acTOK
nowagpio 62,8 Thic. KM® Ha 3anagHo-KamuaTckom wenbde. JIMLEH3MOHHBINM Y4acToK Heap
oxBaTblBaeT 6onblwyto YacTb OxOTCKo-3anagHo-KamyaTckoro npormba, B HOXKHOW Ha3eMHOMW 4acTu
KoToporo (KonnakoBCKMI NporvMb) OTKPbITO 4YeTbipe HebONbLUMX MO 3anacam rasoKOHAEHCATHbIX
MecTopoxaeHuA. CymmapHble MPOrHO3Hble W3BNEKAEMble pecypcbl, cocpenoToyeHHble B 21
HedTerasonepcneKkTMBHbIX 06beKTax, coctasnsioT 1798 maH T HedTv u 2032 mapa m® npupogHoro

rasa. 3a nepuog 2003-2007 r.r. B npeaenax NUULEH3MOHHOIO y4yacTKa HeAp ObinU BbINOJIHEHDI:
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celicmopasseaka metogom 2D — 13000 nor. Kkm; celicmopasseaka metogom 3D — 2200 km?;
WHYXEHEepPHO-reo10rM4Yeckoe n3yyYyeHne NOMCKOBBIX YH4aCTKOB — 3 y4acTKa; onpeaeneHme CTpyKTyp Ans
6ypeHus B 2008 r. — 2 cTpykTypbl (3anagHo-CyxaHoBcKas, CBepo-KpyToroposckas);
Monckosoe bypeHune ckBaxkMHbl Ne 1 Ha naowaan 3anagHo-CyxaHOBCKasa MpoOBOAMNAOCH B
nioHe-utone 2008 r. ¢ ncnonb3oBaHMEM MONYNOrPY*KHOWM Naasy4yent byposoi yctaHoskM (MMNBY) «Doo
Sung». FybuHa 3aboa nouckoBol ckBaxkuHbl N2 1 Ha nnowaam 3anagHo-CyxaHOBCKas AOCTUIAA

npoekTHoit oTmeTkM — 3025 M M BypeHMeM OKOHYEHa, CKBaXKMHa OKasanacb «cyxoi» (HosuKos,

2012).

Puc.1.4. Mnasyyas nonynorpyxHasa 6ypoBas yctaHoBKa «D00 Sung» B OxoTckom mope
(http://neftegaz.ru/)

B 2010 rogy kKomnaHusa «lasnpom reonoropasseaka» (godyepHee npeanpuatme «fasnpom»)
npuobpena AMLEH3NOHHbLIN Yy4acToK B npeaenax 3anagHo-Kamuatckoro wenbda. Ha wenbode
3anagHon Kamuatku «lasnpomom» B 2010 roay 6biiv npoBeAeHbl CEMCMUYECKME UCCNEn0BaHUS,
onpeaeneHol Hambosiee nNepcneKkTMBHbIE A/1A U3YYEHMA YYacCTKM, MOATOTOB/IEHA NporpaMmma
reosioropassefoyHbix pabot Ha nepuwosg ao 2014 roga. B 2011 rogy HayaTo OypeHMe CKBaXKWMHbI
MNepBoouepeaHasn-l Ha wenbde. MpoekTHas raybuHa ckBaxuHbl coctaBuna 3500 m. CKBaXKMHa He
[ana CyLWecTBEHHOro NPUTOKa YrneBoAopPOAOB. AHAaNM30M MOJIYYEHHbIX NpU BypeHnn maTepuanos
3aHMMannUcb uccnegosBaTenn Kadenpbl ropoumx nosesHbix uckonaemblx MIY. B oTtyete MIY
oXapakTepusoBaHa HepTerasoHOCHOCTb pPailoHa, 06OCHOBaHbI BblaeNeHUA HedTerasomaTepPUHCKMX

OT/IOXEHU, UX KaTareHeTMyeckon TpaHchopmauun u HedTerasoreHepauUMOHHOM MNoTeHuuane. B
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nasieoreH-HeoreHoBbIX OTN0XKEHUAX MO AAHHbIM FEOXMMMYECKOro UCC/ef0BaHUA 00pasL OB KepHa U
LINaMa U3 CKBaXKMHbl YCTAaHOBAEHbl HedTerasoMmaTepuHCKME OT/IOKEHUA B MOPOAAX Ky/JyBEHCKOW,
BMBUHTEKCKO-YTXO/IOKCKOM W CHATONbCKOM CBUT. OT/NIOMKEHUA CBUT MMEIOT 3HAYMTE/IbHbIN
HedTereHepPaUMOHHbIN NOTEeHUMan, OTNOXEHUA CHATO/IbCKOM OTHOCATCA K rasonpoussogsawuvm. B

pa3pese OT/I0KEHMIN NO reOXUMUYECKUM AJaHHbIM BblgeNeHbl d)ﬂl-OM,El,OHaCbILI.I,EHHbIe MHTEpBAasbI.
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2. 06wwmii paspen

2.1.TeKTOHMuecKoe nonoxxeHue 3anagHoi KamuaTku B cTpyKType OXOTOMOPCKOro permoHa

B coBpemeHHOM reoguMHamuyeckon o6cTaHOBKe perMoH OXOTCKOrO Mopsi W ero
KOHTMHEHTaNbHOe obpamneHune, BKAOYAA MonyocTpoB KamuyaTKa, BxoguT B coctaB OXOTOMOPCKOM
AuntochepHOM NAuTbl, rpaHuYalwer ¢ EBpa3mMaTckon Ha ceBepo-3anage, CeBepo-AMepUKaHCKOM Ha
CeBepo-BOCTOKe, bepuHruel Ha BocToke, TUXOOKEAHCKOW Ha tOro-BOCTOKE M AMYPCKOW NAMTaMM Ha
toro-3anage (Riegel et al., 1993, Nangep » ap., 1994, Mackey et al., 1997, Umaes un gp., 2000,
ObbAcHMTeNbHaA 3anucKa..., 2000, Altis, 2001, Hindle et al., 2006) (puc. 2.1.). BOAbWWHCTBO U3 3TUX
rpaHuL, Kpome 4YeTKO BblpaxkeHHoM Kypuno-Kamuatckoit 30HbI cybaykuum, umeet anddysHbii
xapaktep (Gordon, 1998), dukcupyemblit MO paccesHHOM ceMcMuYHOCTU. Ana Anddy3HbIX rpaHuLy
XapaKTepHbl COBPEMEHHbIE CABUIOBbIE CMELLEHMA.

Mo MHeHWIO GO/bLIMHCTBA MCCnefoBaTenei, coBpemeHHas OXOTOMOpPCKasa naAuTa MmeeT
reTeporeHHoe ctpoeHue (borpaHos, [dobpeuos, 2002; boraaHos, Yexosuy, 2002; Yexosuu, Cyxos,
2005) (puc. 2.1. a, 6). KpynHewen CTPYKTYPHON HEO4HOPOAHOCTbIO NAMTbI B Npeaenax Kamuatku
ABNsAeTcs cybmepuanoHanbHas WOBHAA 30Ha - OMroHo-ManaHCKMiM KONM3NOHHBIN NOAC, Hanpumep,
(Bepkbuukmuii, Conosbes, 2009), npocnerkeHHas BAONb 3anagHoro nobepexbs KamyaTku wu
npuneratowero wenbda. [Mpegnonaraerca, 4YTO TEKTOHMYECKUI LWOB BO3HWK B pes3ynbTaTte
CTONIKHOBEHMA OXOTOMOPCKOro (B Y3KOM TMOHMMaHWKW. He BKAYaa Kamuatky) M 3anagHo-
KamyaTtckoro 6n0koB (MMKponauT) B KoHue mena (boraaHos, Yexosuy, 2002; Yexosuy, Cyxos, 2005).
Mo MHEHWIO UUTMPYEMBIX aBTOPOB, PyHAAMEHTOM 3anagHo-KamMuyaTcKon MUKpoNaunTbl agaseTca 610K
C ApeBHENM KOHTUHEHTA/NIbHOM KOPOW, BbIXOAbl KOTOPOro npeacTaBieHbl MeTamopdUyecKkMmm
nopogammn CpeguHHoro xpebta KamuyaTtkn. B To e Bpems, npupoaa ocHoBaHUA 610Kka OXOTCKOro
MOps OCTaeTcA AMCKYCCMOHHOM wu, cornacHo (Watson, Fujita, 1985; BoraaHos, [do6peuos, 2002)

MOXET NpeacTtaBiATb coboit oKeaHn4ecKoe BYy/1IKaHUYEeCKOE NAaaTo.
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Puc. 2.1. MNonoxeHue 3anagHo-KamuaTckuMx CTPYKTyp B no3aHekalHo3olcko (a) u cospemeHHoi (6)
reogMHammyeckoi obctaHoBKe ans OXoTomopcKoro pernoHa (Bepx6uukuii, Conosbes, 2009).

(a) — cxema nosgHeKaHO30MCKOW reoamMHamuKkn OXxoToMopcKoro pervoHa. CoctaeneHa Ha ocHose (Schellart et
al., 2003) c ncnonbsosaHnem (bapaHos u ap., 1999; Umaes u gp., 2000; KapTa nonesHsbix..., 1999; Nangep v ap., 1994;
Mackey et al., 1997; Sandwell, Smith, 1997; Worrall et al., 1996).

(6) — ynpoLieHHan cxema COBPeMeHHOro B3anmogencTeuns amtochepHoix namt 8 pernoHe no (Riegel et al., 1993;
Altis, 2001; Hindle et al., 2006), c MU3MeHEHUAMM 1 AONONAHEHUAMM.

1 — rpanuubl nauT (a — cybayKuMoHHbIe; 6 - TpaHchopmHbie); 2 - 061acTM COBPEMEHHOMN cecMmUYHoCcTU; 3 —
Mosiloca BPALLEHMA M HaMNpPaBlEHUA OTHOCUTENIbHbLIX MNepemeleHuin nauT, 4 — naeanusMpoBaHHOe HanpasaeHue
NaTepPanbHOro BbIXKMMAHUA TEKTOHMYECKUX 6/0KOB ceBepHOM 4YacT OXOTOMOPCKOM NAWUTbI M3 30HbI CXOMKAEHWA
EBpasumatckoit 1 CeBepo-AMepuKaHCKOW NauT, 5 — pasnombl: a — B36pocbl M Haasuru, 6 — cbpockbl, B — CABUTU, T —
npeanonaraemble Mo rPaBUMETPUYECKMM AaHHbIM, 4 — npoune; 6 — meTamopouyeckne Komnnaekcbl CpeguHHOro u
laHanbCKOro XpebToB; 7 — OCU PErvMoHaNbHbIX CKNa[0K KaMHO30MCKUX OT/IOXEHUIN; 8 — rnyboKoBoAHble BNaAuHbl C
cyb6okeaHckum (a) u okeaHckum (6) TMNom Kopbl; 9 — ocu naneocnpeguHra.

Mantbl: TO-TuxookeaHckan, b-bepuHrua, CA-Cesepo-AmepuKaHckan, EA-Espa3smatckada, AM — Amypckasa, OX -
OxoTomopcKas; snaguHbl: KOO — HOxHo-HOxoTckas (Kypunbckasn), NP — Myctopeukan, WA - WaHTtap-/lyanaHckas, [P —
OeptornHa, TP — TUHPO; 30HbI pasnomoB. CX - CaxannH-Xokkago, X4 - xpebta Yepckoro, BO — BocCToOYHO-
Oxotomopckan; KK — Kypuno-KamuaTckas 30Ha cyb6aykumu; Hagsurn. HI - TpeunwkunHa, B/l — BaTbiHO-/IeCHOBCKUIA;
Mporubsbl: MNr-MorpaHuyHbii, MO — MaragaHckuin, B, — BoctouHo-[eptornHckuin, MK —Makaposa, 3K — 3anagHo-
Kamuatckunin; KM - KomaHgopcKas KotnoBuHa, LK - LleHTpanbHo-Kamuatckas aenpeccus. MogHatua: UO — LleHTpanbHo-

Oxotckoe, MO — NUHCcTUTYTa oKeaHonorun, AH — AKagemunm Hayk.

dyHaameHT 3anagHoit KamuyaTKM OOHM  McCiedoBaTenu  PaccMaTpuMBalOT  KaK  4acTb
OxoTtomopckoi nauTbl (XaHuyk, 1985; MhageHkos u ap., 1997; Konstantinovskaia, 2001) (puc 2.2.),

Apyrve Bbl4enalT camocToaTesbHyto  3anagHo-KamuaTckyto  mukponauty  (O6bAcHMUTeNbHaA
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3anucka..., 2000; borgaHos, Yexosuy, 2002) (puc 2.3.), ctonkHyBwytoca ¢ OXOTOMOPCKOM NAWUTON B
Mmaactpuxte. Me3030lCcKne Komnaekcbl Ha 3anagHon KamyaTke npencTaBneHbl PA3spO3HEHHbIMU
BbIXO4AaMW, 3TO OC/IOXKHAET paclMdpPOBKY TEKTOHWMYECKOM MCTOpUM pernoHa. PaHee B npegenax
3anagHoi KamyaTku Bblaensanmcb KBaxoHckuin 1 OmroHckumii TeppeiHbl (Watson, Fujita, 1985), satem
3anagHo-KamuyaTckmii - akKkpeumoHHbit  TeppeliH (Cokonos, 1992; Nokleberg et al., 1998).
dyHpameHTOM HOXKHOM yactm 3anagHo-KamyaTtckomn obnactu cynTanucb
BbICOKOMETaMOPPU30BaHHbIE MOPOAbI, BbiBEAEHHbIE HA MOBEPXHOCTb B CpeguMHHOM XxpebTe U
CYMTABLIMMMCA YacTblo OXOTOMOPCKOrO KOHTMHEHTanbHOro 6/10Ka, Hanpumep, (XaHuyk, 1985). B
nocnegHue rogbl B npegenax 3anagHon KamuyaTtku BblgeneH OmroHo-lNanaHCcKMi KONNU3MOHHbIN
nosc (borgaHos, Yexosuu, 2002), otaensawoweinr OXOTOMOPCKYH NAuTy OT 3anagHo-KamuaTtckoi
MMKPONAINTbI. OXOTOMOPCKAA NAMTa PAaCCMATPUBAETCA KaK GparMeHT ApeBHEro OKeaHUYeCcKoro naaTo
(BorpaHoB, [obpeuos, 2002), a 3anagHo-KamuyaTckas MUKPOMNAWUTA XapaKTepuU3yeTca KOpoW
KOHTUHeHTanbHoro Tuna (borgaHos, Yexosud, 2002) (puc. 2.3). CornacHo gaHHbim U-Pb SHRIMP
fatmposaHua (Conosbes, 2008; Hourigan et al., 2009), npotonut metamopdutos CpeanHHOro
xpebTta, npeacrtasnawowero coboi Bbixod ¢yHAameHTa 3anagHo-KamyaTcKOM MUKPONAUTbI MO
(BorpgaHoB, Yexosuy, 2002), umeeT men-naneoueHoBbIN Bo3pacT. A Nk metamopduama npuwencs
Ha paHHWUI 3oueH (52+2 maH. net Hasag) (Conosbes, 2008; Hourigan et al., 2009), yto cTasuT nog

COMHEHNe CaMo CyLlecTtBOBaHUE 3TOM MUKPONANTbI B KOHUE MeNa — Ha4da/ie NazieolueHa.

Puc 2.2. Cxema TekToHMKKN CeBepo-BocToka A3umn 1

nonoxeHne OxoTOMOpCKOro cpeanHHoro

(paHHegokembBpuitckoro)  maccusa  (MapdeHos,

HatanbuH, 1977; NapdeHos, 1984).

@ CVI6VIPCKVII7I KpaToH m EggégEMeﬂOBble CKrnag4yaTtble

KaliHo3oickue cknagyatsie
=1 nosca

4 HokemBpuiickne MMKpO-

KOHTUHEHTanbHble 6roku
[<="4 CknapyaTbll nosic ~="] CoBpeMeHHble Tporu
CraHoBoro xpebTa E

Cknaguartelil nosic -
I 7l

EE EE xpebra Bpykca u L/// OpwveHTUpOBKa CTPYKTYP
ocTpoBa BpaHrens
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Puc. 2.3. NaneoTeKTOHMYECKME PEKOHCTPYKUMM OXOTOMOPCKOro
pervoHa (BorgaHos, Yexosuy, 2002)

1 — EBpasuaTCKMit KOHTUHEHT, 2 — OKeaHW4yeckue obnactu; 3 —
OxoTtomopcKkaa nauTa; 4 — 3anagHo-KamyaTCKM MUKPOKOHTMHEHT; 5 —
rny6oKOBOAHbIE KOT/NI0OBMHbI OKpauHHbIX Mopeit; 6 — CeBepo-Kopakckan
aKKPELMOHHO-KONAM3MOHHan 061acTb; 7 — OCTPOBHbIE Ayrv; 8 — passombl;
9 — OmroHo-ManaHcKasa 3oHa; 10 — 30HbI cybaykummn; 11 — OxoTcko-
YYKOTCKUI BY/IKAHO-NAYTOHUMYECKNA noAc; 12 — bumoaanbHble BYKaHUTbI
OmroHo-ManaHcko  30HbI; 13 —  HanpaBieHWa  nepemelieHun

NMToCcdEpHbIX NANT.

2.2. OcO6eHHOCTU CTPOEeHUA KomnieKcoB GpyHaameHTa 3anagHon Kamuatku.

dyHoaMeHTOM A/18 MnaneoreH-HeoreHoBbIX OT/IOXKeHMN 3anagHon KamuaTku aBnstoTcs

KomnaeKkcbl OMroHo-YKanaaTckoro u AvaiBaam-BanarnHckoro teppeitHos (puc. 2.4.). Haubonee

COBPEMEHHAnA CBOAKA AaHHbIX O ME3030MCKMUX KOMMEeKcax NnpoBeaeHa B MoHorpadumn (3anagHan

..., 2005). B Helt npeacTaB/ieHbl AaHHbIE O CTPOEHUWN, COOTHOLLIEHUSAX, BO3pacTe U BELLECTBEHHOM

cocTaBe Me3030MCKMX KoMMaeKcoB 3anaaHon KamuaTKu.

Me3o30iMcKne KomnaeKcbl 3anagHo KamyaTkm obOHarKatoTca B Pa3spo3HEHHbIX BbIXoAax U

9PO3MOHHbIX OKHAxX CPeaAn KalHO30MCKUX OTNIOKEHUM, YTO 3aTPYAHAET MX COMOCTaBAEHUE MEXKAY

coboit. Tem He meHee, Ha AaHHbIA MOMEHT pa3paboTaHa paboyaa cxema CTpoeHua dyHAaAMEHTa

3anagHoi Kamuatku (Conosbes, 2005, Manevek u ap., 2005).
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Puc. 2.4. Cxema TEKTOHWYECKOro panoHMpoBaHus ONOTOPCKO-KamuyaTcKoM aKKpeLOHHO-KOMIM3MOHHOM
o6nactu no (Conoebes, 2008)

1-9 — anemeHTbI Uexna: 1-5 — cy6aspanbHblie ByNAKaHMUYeCKMe nosAca u apeanbl. 1 — BoctouHo-Kamuatckuit
nosc (Nz — HbiHe), 2 — LleHTpasbHo-KamuaTckuit (P3?? - HbiHe), 3 — KuHKuAbckmii (3anagHo-KamuaTtcko-Kopakckui) (Py.
3), 4 — Anykcko-BbieHkckuit (N-Q), 5 — YepenaHosckuii (P1); 6-9 — cegumeHTaumMoHHble nporu6bl U genpeccun: 6 —
3anagHo-Kamuatckuit npormb (P, — Np); 7 - LeHTtpanbHo-Kamuatckaa genpeccmsa (N — Q); 8 — MabnuHcko-
MaxaunHckmit nporn6 (Po- Np); 9 — Myctopewuko-Mapanonsckuii nporn6 (N — Q); 10 — 15 - TeppeitHbl pyHaamenTa: 10 —
OMIOHO-YK3MaATCKUIA — TEPPUTEHHbIE OTNOMEHUA NOAHOMKMUA KOHTMHeHTa (Ky - Py); 11 — AvaiiBasam-BanarmHckuin -
naneoocTtposHan ayra (K, — Py); 12 — BetnoBcko —[0BeHCKMIA - akkpeumoHHas npusma (P, — Nip); 13 — KpoHouko-
KomaHaopckuit (KpoHoukuit) - naneoctposHas ayra (K, — £3); 14 — metamopduTsl no nopogam OMroHo-YK3NanTcKkoro
n AuaiiBaam-BanarnHckoro TeppeiiHos; 15 — TeppeliHbl ceBepHol Kopsakuu; 16 — TeKTOHUYEecKue cyTypbl — HaZBUTU
(undpbl B YepHbIX Kpy:kKax): 1 — BaTblHO-BbiBEHKCKMIA, 2 — JIeCHOBCKMI, 3 — AHApPWAHOBCKMI, 4- FoBeHCKuit, 5 —

KaparuHckuii, 6 — Betnosckui, 7 — MpeuniukunHa, 8 — BanarmHckumi
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Komnnekcol, cnaratowme OMroHo-YKINaaTCKUN TeppeiH, ABAAOTCA aBTOXTOHom (M/unwm
napaasToxToHom) (Conosbes, 2008; ConosbeB u ap., 1998, 2002, 2004). OH cnoxeH
TEPPUTreHHbIM, MHOrAa OGAUWOUMAHBIM, KOMMNAeKcom. o AaHHbIM TPEKOBOro AaTMPOBaHUA
06/10MOYHOTO UMPKOHA, BO3PACT 3TUX OT/IOXKEHMUI BapbupyeT B xpebTte OmroH ot 114 go 80 mnH.
net, B gonnHe pekn PaccowmnHa — 80 —77 mnH. neT, B paioHe MopoweyHolt 82 — 72 mnH. net (puc
1.3) (Conosbes, 2005). B TeppureHHbix Nopoaax Ha Mbice Xalipto3oBa HageHa payHa (aMMOHMUTI,
anTuxu, ABYCTBOPKM, ractponogbl) paHHeanbbckoro Bospacta (Maneyek u ap., 2005). Takum
o0bpa3om, cymmapHbIi MHTEPBAA HAKOMIEHMA TEPPUTEHHOTO KOMINJIEKCA ONpeaenseTcs Kak anbb —
KamMnaHCKun. B xpebTe OMroH COBMeELLEHbl TEPPUreHHble OT/IOMKEHMUA, HaAKanAMBaBLUMECA Ha
pasHbIX rnybuHax. C 6onee rnyboKOBOAHLIMM U APEBHUMWU OTAOXKEHMAMM (anbb - ceHomaH)
acCoOUMMPYIOT  Yy)KepogHble  TEKTOHWYEeCKMe  6/10KM,  NpencTaB/lieHHble  KPEeMHWUCTO-
BY/IKQHOTEHHbIMW MOpPOoAaMKU. TYPOH - KaMMaHCKME TeppUreHHble OTNOXEHUA ABAAOTCA bonee
MEeNKOBOAHbIMM, Cpeau HUX OTMmevatoTcs MoluHble npocnon (go 30 m) KOHrnomepaToB M
HebonblwKe NnH3bI yraen (FTeonorus..., 1964).

Bo BCeX M3y4YeHHbIX pPaoHax NecYaHUKU TEPPUrEeHHOro Komnaekca 61M3KM NO COCTaBy M
COOTBETCTBYIOT KBApL-MONEBOLINATOBbIM FpayBakKkam. [lopoabl TeppUreHHOro KOMMJeKca
HaKan/JnBaanCcb B OKPAMHHO-KOHTMHEHTaNbHOM ob6cTaHoBKe. Cpean OT/IOXKEHWUI TeppUreHHOro
Komnsekca B xpebte OMroH M B palioHe ropbl MOpPOLWEYHOM OMNKUCaHbl YyXKepoaHble
TEKTOHMYeckne 6noku (3anagHas.., 2005). B xpebte OMroH OHM nNpeacTaBAeHbl KPEMHWUCTO-
BY/IKAHOTEHHbIMW 06pPa30BaHUAMM, CHPOPMMUPOBAHHBIMU B KOHLE OPbl M pPaHHEM Meny B
OKEaHWYeCKOM WM OKPaMHHO-MOPCKOM obcTaHoBKe. BbasanbTbl conoctasaaiTca ¢ N-MORB
CNPeAnHIoBbIX LeHTPoB 6acceliHOB OKeaHW4YyecKoro tmna. MCTOYHMKOM 610KOB BY/IKAHOTEHHOIO
KOMMJieKca, No-BMAMMOMY, ABAsAacb nauTa naneo-Maumdukm - MsaHarn. B xpebTe OMmMroH
TEKTOHWMYECKM COBMELLEHbl PA3HOBO3PACTHblE KOMMJIEKCbl, obpa3oBaBluMeca B  Pa3HbIX
reogMHamuyeckmx obcTaHoBKax. IJTo nossosnseT uccnegosatensm  (3anagHas.., 2005)
paccmaTpmBaTb KOMMIeKCbl XpebTa OMIoH Kak dparmeHT NaneoakKpPeLMoHHOM NPU3MbI.

Komnnekcsol, BxoasAwme B coctaB AyaiiBaam-BanarMHckoro teppeitHa, caratoT asiJIoXTOH B
dyHAameHTe 3anagHon KamyaTku. ANIOXTOHHbIE OT/IOXKEHWUA NPUCYTCTBYIOT B GYHAAMEHTE TONbKO
Ha BocToKe 3anagHo-Kamuatckoro 6acceHa. ANNOXTOH Hambonee NOMHO M3y4YeH K cesBepy OT
ycTbA pekun ManaHbl (Maneuvek n ap., 2003). Paspes, Habntogaemblii B 06pbliBe MOpCKoro bepera
MeXAay pekamu ManaHa n AHagblpKa, OTparkaeT psaj Nocnen0BaTe/IbHbIX FE0I0MMYECKUX COBbITU.
Ciofa BXOAAT HAKOMNEHME KPEMHWUCTOW TOJLWM, PEKOHCTPYMPYEMOM MO ONUCTOAUTAM U

onucTonnakam, GOpPMMPOBAHWE  BYNKAHOrEHHOM  ToAWwM, 0bBpasoBaHME  OAUCTOCTPOMbI,
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oTpaxatowee aedbopmaunmoHHoe  cobbiTMe, HaKoM/JeHWe  KOHTUHEHTANbHOM  MOAACChl
aHaAbIPKCKOMN CBUTDI.

HakonneHne KpPeMHWUCTOM TOAWM, NOCAYXKMBLWIEN WUCTOYHMKOM Bonblier  yactu
O/INCTONINTOB, HAYa/iOCb €LLe B KOHLE pbl U, NO-BUAMMOMY, NPOAOAKANOCL A0 KOHLA Mena
(Kypunos, borgaHos, 2001; Maneuek u ap., 2003). Tem He meHee, NOAABAAOLWLANA YaCTb NOPOA,
O/INCTONINTOB AATUPYETCA KaMMnaH-MaaCTPUXTCKMM MHTepBanom. Mo naseomarHUTHbIM AaHHbIM,
KaMMaH-MaaCTPUXTCKME KPEMHMUCTble nopoabl HakanamBanucb Ha 40-x wwupoTax (cpeaHee
3HaYeHMe), TO eCTb HAMHOTO IOXKHEE COBPEMEHHONO MECTa 0/IMCTOCTPOMOBOW TO/LM B CTPYKTYpe
3anagHon KamuaTku (KosaneHko, 2003). CocTaB KpemHen NoATBep»KAaeT 3TOT BbIBOA, NOCKO/bKY
TaKMe NopoAbl MOI/IN OCaXKAATbCA HA 3HAYMTESIbHOM PACCTOAHUM OT OKPAWHbI CEBEPO-BOCTOYHOM
A3unmn, nocTaBnABLLIENA OTPOMHOE KONMYECTBO TEPPUreHHOro MaTepuana B CMeXHble 6acceiHbl.

Bo BTOpOM MNO/MOBMHE KaMMAaHCKOrO BeKa HauuHaetca GopmupoBaHME BYIKAHOTEHHOWM
TO/NIWM B pe3ynbTaTe HECKO/IbKUX NOABOAHbIX U3BEPKEHNN 6a3anbToB, Pa3AeNEHHbIX KOPOTKUMU
neprMogamMm HaKOMIEHUA CAOUCTbIX TYPOreHHO-0Caf0YHbIX MayveKk. o XMMMYECKOMY COCTaBy
nopoAbl TO/ILWM 06pPa3yOT HEMPEPbLIBHbLIV PAL, OT M3BECTKOBO-LLE/OUYHbIX KanneBbix 6a3anbTonaos
K wowoHutam (Kysbmuues, Cyxos, 2000). CoctaB 6a3anbTOB BY/IKAHOTEHHOM TONLLM TUNWUYEH ANA
OCTPOBHbIX AyT.

Bo3spacT wapbnpoBaHMA annoxtoHa onpeaenéH no K-Ar gatmposaHuio 0610MKOB nopos,
BY/IKAHOTEHHOM TO/ILLM B O/IMCTOCTPOMOBOW (PacnoNoKeHHOW Bblille No paspesy), OH OLEeHMBAETCS
KaK MOCTpaHHEMaaCTPUXTCKUINA. BepxHuit  BO3pacTHOM npegen HaaBMroobpasoBaHUA
onpeaenseTca No BO3PACTy HEOABTOXTOHA — MECYaHMKaM W KOHI/IOMepaTam Xy/I'YHCKOW B
LEeHTPa/IbHOM M  aHaAbIPKCKOM B CEBEPHOM vacTtax 3anagHo-KamuaTckoro nporumba
(3anagHasn...,2005).

O6WMA  CTPYKTYPHbIM  NAaH  KaMHO3OMCKMX  KomnnaekcoB  3anagHoi  KamyaTtku
XapaKTepU3yeTca NMHENHbIMU, pexe BpaxnPopMHbIMUM CKIaAKAaMKU, OCU KOTOPbIX UMEIOT ceBep-
CeBepo-BOCTOMHOE MpOCTUpPaHuUe, Yrabl nageHua KpbinbeB gocturaot 50-60°. OcHoBHble
npeacTaBNeHMA O CTPYKTypax 6asmpyloTca Ha CeMCMMYECKMX AaHHbIX: KalHO30MCKaa To/wa
BbINO/IHAET rpabeHbl M 3aseraeT Ha HEPOBHOM MOBEPXHOCTU WMHTEHCUMBHO AePOPMUPOBAHHOIO
[AOKalHo3oMckoro ¢yHaameHTa (Mowucees, Conosbes, 2010). OTAMYMTENbHBIMM YepTamu
TEKTOHUKM 3anagHo KamyaTKu ABAAIOTCA Pa3pbiBHble HAPYLWEHWA, YAaCTO BAONbCTPYKTYPHOrO
NPOCTUPAHUA, a TaKXKe CYLLECTBOBAHWE B KalNHO30MCKOe BPEMA NPUMNOAHATbLIX CTabUAbHbIX 6/10K0B
Ha ¢oHe obuwero npornbaHua, 4TO ONPeAenUao CKAaaYaTo-O6/0KOBLIN CTPYKTYPHbIA 061MK

pernoHa (CmupHos, 1971). B uenom gns KanHO30MCKOM ToALWM 3anagHon KamyaTku ycTaHOBAEHO
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3 stana aedopmaumin - NOCTPaHHEIOLLEHOBOrO, BEPXHEI0L,EHOBOIO M MUOLLEHOBOrO, KaKaplh U3

NepeymcaeHHbIX 3TanoB MMeeT cBoM xapakTepucTukn (Moucees, Conosbes, 2010).
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2.3. Fleonoruyeckoe ctpoeHue 3anagHon KamuaTtku.

Crpaturpadpuma menosoro ¢pyHAameHTa U NaneoreHoBOM YacTu 0Caf0uHOro Yexna

OTnoxeHua 3anagHo-KamuyaTckoro ocago4yHoro 6acceiHa 3aneraloT Ha Me3030MCKUX
oTNoXeHuax ¢yHaameHTa. Me3030MCKMe  BY/KAHOIEHHO-OCaAOo4YHble nopodbl  AyamnBaam-
BanarnHckoro n OmroHo-YkanasTckoro TeppeliHos (Conosbes, 2008; Conosbes u ap. 2002, 2011),
cnaratlowmx ¢yHAameHT npormba, BbIXOAAT Ha AHEBHYHO MOBEPXHOCTb B 3PO3MOHHBLIX «OKHaX»,
BbITAHYTbIX B CEBEPO-BOCTOYHOM M MEPUAMOHANbHOM HanpasneHuax (puc. 2.4.). Ancnokaumm nopos
HOCAT MHTEHCMBHbIN CKNaA4aTO-r/1bIO0BbIA XapaKTep; OHM cobpaHbl B CKNaAKU CEBEPO-BOCTOYHOIO

npocTupaHus c yrnamm nageHus kpoiabes ot 30° go 70—80°.

2.3.1. Crpaturpaduueckoe pacuneHeHne dpyHpameHta. PyHaamMeHT ocagouHoro HacceiHa
MMeeT reTeporeHHoe cTpoeHune: K OMroHO-YK3/1aaTCKOMY TeppeiHy B LLeHTPanbHOM YacTn 3anagHom
KamyaTku oTHOCATCA cBUTbI (CHMU3Y BBEpPX): KMHrMBeemckasa (Kikn), omroHckas cepus, BrkaovatoLyo B
cebsa TanbHuuckyro (Kiotl) n maiiHauckyo ceutbl (Komn). K AvaliBasm-BanarvHcKomy TeppeiiHy,

Oob6HaKaloLLeMyCs Ha BOCTOKe, OTHOCUTCA MpyHelicKkan cauTa (Kair).

2.3.1.1 MenosBasa cuctema

MenoBsble oTh0XeHUs TUrMNbCKOro paoHa 3anagHon-KamyaTku npeactaBieHbl Tpema YETKO
pasnnyaloWwmmMmnca  Mmexagy coboi  auMToNOrMYECKMMM  Komnaekcamu. CambiMu  ApeBHUMMU
obpa3oBaHMAMM palioHa ABAAKOTCA  BY/IKAHOFEHHblE KPEMHMUCTO-KapboHaTHbie  KOMMAEKCHI,
obHarkatowmecn B npegenax OMroHcKoro xpebta. 34ecb OHM NepeKpPbIBatOTCA MOLLHON TEPPUTEHHOM
TO/ILLLEN OCAAKOB OMIOHCKOM CEPUM HUMKHEE-BEPXHEMEI0BOrO BO3pacTa. Ha toro-BocTtoke paioHa
pa3BUTbl BY/JIKAHOTEHHble 06pa3oBaHNA UPYHENCKOM CBUTbI. OHM HaABMHYTbI C BOCTOKA Ha NoOpoAapl
OMFOHCKOM  CepuM  NO  KPYMHOMY  perMoHanbHoMy  BaTblHO-/leCHOBCKOMY  HaABwry,
npocnexuBatowemyca OT ceBepa NONYOCTPOBa B palioHe 6yxTbl AHACTacMA [0 HOXKHbIX PaliOHOB

CpeanHHoro xpebTa (Conosbes u ap., 2001; Bepxbuukuin, Conosbes 2009).

2.3.1.1.1 Kunruseemckas cauta (K;kn)

Mopoab! CBUTHI BLIXOAAT HA AHEBHYIO MOBEPXHOCTb B nNpegenax OmMroHckoro xpebta (puc. 1.3).
Havbonee nonHbIM pa3pe3 KUHIMBEEMCKOM CBUTbl ONWCaH Ha 6Gepery Mmops lOXKHee MbIca
AbipoBatoro. lMopoAbl Tam C/AaraldT MOHOKAMHANbL CyBLIMPOTHOrO MPOCTUPAHWA C MageHueMm K

ceepo-3anaay noga yrnom 40-60°. Pa3pes npeacraBaseT cobol YepeaoBaHMe NOTOKOB NOAYLWEYHbIX
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N MaCCUBHbIX, peKe MUHAANEeKaMeHHbIX 6a3anbToB, 401epUTO-6a3a1bTOB U A0/1IEPUTOB C NPOCN0AMMU
N INH3aMU KPEMHEN, KPEMHUCTbIX aprnaINTOB, PEXKE U3BECTHAKOB. B KpoB/e NOTOKKU NpeacTaB/eHbI
adupoBbLIMK,  KNAMHOMUPOKCEH-NNArMoKNas3- U  NAarMoKnas-MmmKkpodhuposbImm 6asanbTamu.
LleHTpanbHble 4acTM MOTOKOB M WX NOAOLWIBLI MPeAcTaB/leHbl XOPOLWO PacKpPUCTaNNM30BaHHbIMM
cpefHe3epHUCTbIMM gonepuTo-6asanbTamu.

Hanunume cpean noTokoB 6a3anbTOB NPOCAOEB U /IMH3 KPEMHEN, KPEMHUCTbIX apruanmToB u
M3BECTHAKOB CBMAETE/NbCTBYET 06 M3NMAHMM NOPOA, B NOABOAHOM obcTaHoBKe (3anaaHas...,2005)

N3 KpemHuUCTbIXx nopog Manedek T.H., n gp. (3anagHas..., 2005) 6bin BblAENEH KOMMIEKC
PaAMoNAPUA, CBUAETENbCTBYIOWMIA O CPEeAHEIOPCKOM — paHHEMEeI0BOM BO3pacTe CBUTbl. Buaumas

MOLLHOCTb CBUTbI cocTaBnAeT okono 700m.

2.3.1.1.2 OMroHcKkasn cepusa

OMroHCKan cepma MMeeT OrpaHMYEHHOE PACMPOCTPAHEHME U BbIXOAUT HA NOBEPXHOCTb /INLWb
B Npeaenax xpebTa OMroH u B palioHe ropsbl YByd (puc. 1.3.).

MecTa pa3BUTUA OT/IOXKEHWUIM XapPaKTEPU3YIOTCA MAOXOWN CTENeHbio Aewndpupyemoctm, Ho
cpean Mnosa nopoa NaneoreHOBOrO BO3PAcTa OHW Pe3KO BbIAENATCA Ha MECTHOCTM FOPUCTbIM
penbedom, 06YCNOBAEHHbIM CUAbHON AMCAOLMPOBAHHOCTbIO 0OpPa30BaHWIA OMIOHCKOW cepun W
BHEAPEHMEM MHOMECTBA AaeK M rMnabuccanbHbIX WMHTPY3UIMA OCHOBHOMO WM CpegHero COoCTaBoB
(3anagHasn...,2005).

OMroHcKana cepus MoApasfennaetca Ha [Be CBUTbl: HWMKHIOW — TanbHuuckyto (Kiotl) u
BEPXHIOIO — MaliHauckyto (K,mn), HasBaHHble MO MMeHaM pek, B bacceiiHe KOTOpbIX OHM Haubonee

NOJTHO N3Y4YEHbI.

2.3.1.1.2.1 TanbHuuckan cauta (Kiotl)

Mone BbIXOAOB Ta/IbHUUYCKON CBUTbI 3aHMMaeT Oonblyto 4YacTb xpebta OmroH. B
JINTO/IOTMYECKOM OTHOLUEHUW OT/IOKEHUS PE3KO OTIMYAIOTCA OT HUMKENeXKallMx BYJIKaHOreHHbIX
06pa3oBaHMI KMHIMBEEMCKOM CBUTbI. [peacTaBieHbl OHM NepecnavBaHWEM MIACTOB apruAIUTOB,
aneBpo/IMTOB M MeCYaHUMKOB C npeobnagaHnem B paspese nepsbix (CuHraesckuit...,1965). Ons
OTNIOXKEHUW CBUTbI XapaKTEPHO OTCYTCTBME PUTMUYHOIO NepecnamsBaHmna nopog,. Mnaactol aprunanTos
MMEIT MOLLHOCTb He MeHee 2-3 M, a HEPEeAKO U AECATKM MeTPOB. APrMnanTbl 06bIYHO TEMHO-CEpbIE
NN YEpPHbIE, KPEMKNe, MPEUMYLLLECTBEHHO NINTYATbIE, PEXKE CKOPYNOBaTbIE.

B HMXHEN 4yacTM paspes3a Ta/NbHUYCKOM CBUTbI MpeobaafatroT necyaHUKU. MOLWHOCTb MX

nnactoB coctasnfetr 2-3 m, pexe 10 m. MecyaHMkM 6Gonbluelt YacTblo NAUTYATblIE C HEPOBHOM
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NOBEPXHOCTbIO HAC/NOEHMA, TEMHO-CEPbIE WM KENTOBATO-3e/IEHbIE MENKO U CpeaHe3epHUCTbIe,
perke KpynHO3epHUCTble, NPOC/NIOAMWU AaXKe TPaBe/NTUCTble, KpPenkue, MHOrAa MaccuBHble. Yacto
coAeprKaT NPMMA3KKU FMHUCTOrO MaTepurasa No MUKPOTPELLMHAM, MHOTAA Fa/ibKy apruainToB.

ANneBpoNTbl NPEUMYLLECTBEHHO TEMHO-CEpble, KpPernKkue, NAuMTYaTble MAM MaccuBHble. WX
OT/INYME OT NEeCYAHMKOB COCTOMT NINLIb B MEHbLUMX padmepax 06/10MOYHOM YacTu 1 bonblieit gonm
LeMeHTa.

Takne pasHOCTM MOPOA, XapaKTepHbl B LE/OM ANA BCEro paspesa TaJlbHUYCKOW CBUTbLI, C
npeobsiagaHnem TOM UAKM MHOM Pa3HOCTM B PasHbIX YacTAX paspesa. B HUMKHeN YacTn 4OMUHMPYIOT
MecYaHWKKU, cpeaHAs YacTb XapaKTepusyeTca 6osiee MIMHWUCTbIM COCTaBOM WM B BEPXHEW YacTu
HabntoAaeTca paBHOE KOIMYECTBO KaK NMecYaHblX TaK U IIMHUCTbIX NopoA. MNepexoabl OT apruananTos K
necyaHMKam obOblYHO YETKME, OT NEeCYaHMKOB K apruanuTam, Kak NpaBuao, NOCTEMNEHHble, yepes
NPOC/I0UN aNIEBPOJIUTOB.

B nmopogax TaNbHUYCKOM CBWUTbI BCTPEYEHbI OTNeYaTKn ¢iopbl, 0OyrneHHble pacTUTeNbHble
OCTATKMW, MENIKME INH3bI YTNA U O4EHb PEAKO OCTAaTKU MENKUX Neneumnnos, MHoLepamoB, aMMOHMUTOB.
MapTtuneit CuHraesckoro I.M. (1965) 6binn cobpaHbl MOAMOCKM, GparmeHTbl MHOLEepamyca, naHumpa
MOPCKOro e¥a nosgHeanbbcKoro BospacTa, oTnevyaTkm ¢piopbl, a TaKKe Bbille Mo paspesy Mmu 6bian
0TO6paHbl 06/TOMKM aMMOHUTOB U MeJIKUX NeNeLmnos CEHOMaHCKOro Bospacta. OnucaHHble popmbl
XapaKTepusyloT anbb-paHHEeCEHOMaHCKM BO3pacT BMeLWaWmnx nopod. Bospact oTnoxkeHui
TaNbHUUYCKOM CBUTbI OLLIEHMBAETCA KaK a/ibb — CEHOMaHCKUN.

MouwHocTb cBUTbI NpesbiwaeT 1000m.

2.3.1.1.2.2 MaiiHauckasa csuta (K;mn)

CBWTA BbIXOAWUT Y4aCTKaMM B palioHe mbica BabyLwKMH Ha nobeperkbe mexay mbicamm OMroH
n MNpoMeKYTOUHbIM, B BEPXOBbAX peku MNonepeyHoii, ceBepHee mbica JlIucbero u B paoHe r. YByd. Ha
nopoaax Ta/ibHUYCKOWM CBMTbI 3a/1€ratoT Mo HEKOTOPbLIM AaHHbIM C pa3mbiBom (CuHraesckuit, 1965), a
no AaHHbIM 6onee no3aHux uccnegosaHuii (borgaHos u ap, 2003) c NocTeneHHbIM NepPexonoM.

B paspese cBuTbl npeobnagatoT necyaHunkn (puc 2.5.). B necyaHbIXx Maykax BCTPEYEHbI
MHOTFOUYMUC/IEHHbIE MNACTbl APTUAIUTOB, @ B aPrUAIMTax — NPOC/IOM MecyaHunKkos. Mo Bcemy paspesy
HabntogaloTca  pUTMUYHBIE, GanwenoaobHble MepecnaMBaHWA MEeCYaHWKOB, a/NIEBPOSIUTOB U
aprunnnToB. PuTMbl 0ObIYHO ABYXYNEHHbIE, MOLLHOCTb MNACTOB OTAENbHbLIX PA3HOCTEM MNOPOA,
coctasnsaet ot 10-30 cm go 1-2 m. B oThox»eHUAX MaWHAUYCKOM CBMUTbI, 3HAYMTENIbHO Yalle, YeM B
TaNbHUYCKOW, BCTPEYAtoTCA OCTaTKM dayHbl, GNopbl U MenKue AnH3bl yraa. FOxkHee mbica OMIoH B eé

oTnoxKeHuax CuHraesckum I.I1. onmcaH naacT KameHHoro yrna mowHoctbio 0,65m. Yronb 6aectawmi,
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CNIOUCTbIN, KPEenkuin, MMelLWMid CpaBHUTENIbHO BbLICOKYIO CcTeneHb MeTamopdumama. Komnnekc

MOJ1/TIOCKOB CBUAETENbCTBYET O TYPOH—KAaMMaHCKOM BO3pacTe BMeLLatoLmMX NOPoA,.

MouwHocTb cBuTbI cocTaBnaeT 590 m.

PucyHok 2.5. CrioncTble necyaHnKM MaiiHauCcKomi ceuTbl, NAsXK 6yxTbl KBaunHa (YByUMHCKMIA paspes)

2.3.1.1.3 UpyHeiickaa cauta (Kair)

K OTNI0KeHMAM NPYHEMNCKOM CBUTbI OTHECEHbI KPEMHUCTO-BY/IKAHOTEHHbIE NOPOAbI, Pa3BUTblE
B paiioHe xpebTa MeHcaliTaH, xpebTa Mepasexbero, B H6acceitHe pek Tuxol u Bbictpoit (puc.1.3).
HWKHAS rpaHMLA CBUTbI MPOCAEXKMBAETCA HEYETKO. MPYHENCKME OTNIOMKEHUA HAABMHYTbI HA NMOPOAbI
XO3rOHCKOM CBUTbI (MO3HMI Men - paHHUIA NaneoueH) B BEPXHEM TedeHuWn peku Kpytoroposoi. K
ceBepy OT 3TOr0 pPaloOHA HMXKHAA TPaHMLA He YCTaHaB/AMBAETCA. XapaKTepHble OCOHEHHOCTU
OTNOXEHUW CBUTbI — INyOOKOE 3e/IEHOKAMEHHOE M3MEHEHME MOPOA, CNOXKHAA ANC/OLMPOBAHHOCTb,
MOHOTOHHOCTb pa3pesa.

Mopo3 T.® (1966) Ha naowagy AMcTa U Ha conpeaesibHbIX TEPPUTOPUAX Bblaenser daumm
CBUTbI: KPEMHWUCTO-BY/IKAHOTEHHYIO, BbIAENEHHYIO B HUKHEM TEYEHUUN peKn BbicTpon, xp. Kbiabimc,
KpeMHUCTO-TydoreHHyto (xpebeT Meggeskuii u NeHcalTaH).

[na paspes3a KPEMHUCTO-BY/IKAHOTEHHOW TOJLUM XAPAKTEPHO Ha/NWYMEe 3HAUYUTE/IbHbIX MO
MoLLHoCTM noKkposoB goneputos (oo 200 m) n aoneputobix noppupmtos (go 50m), npucytcTemne

rpy603epHUCTbIX Ty$pOB OCHOBHOIO COCTaBa, AWM U ALMOUAHbLIX MOPOA,.
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KpemHucro-tydporeHHaa paunsa MpyHEMCKOM CBUTbI CIOXKEHA aNeBPUTOBLIMU U NENIUTOBLIMU,
perke NCamMUTOBbIMU TydamMn, KPEMHUCTbIMU NOPOoAaMK. A AaHHOM TO/ILWLM XapaKTepPHO OTCYyTCTBUE
N3MeHEHHbIX 3¢ dY3MBHbIX NMOPOA, TOHKUI XapaKTep NnepecianBaHumA.
Bo3pact cBMTbI, OXapaKTepusoBaHHbIM BuwHeBckoir B.C. no KomnneKkcy paguonspui,
(3anaaHas...,2005) cooTBeTCTBYET KOHbAK (CAHTOH)-PaHHEKAMMAHCKOMY.

MouwHocTb cBUTbI B bacceliHe peku Tuxon 1520 m, B apyrux mectax 300-600 m.

PucyHok 2.6. Tydo-KpeMHUCTbIE NOPOLbI UPYHENCKOW CBUTLI, peKa PaccolumHa

2.3.1.1.4. CTpyKTypHble 0cO6€HHOCTU MeNoBbIX NOPOA,

[Nna 1opcKo-MenoBbIX Noposa, obHaxKalowmxca B npegenax 3anagHoi KamyaTku, xapaKTepHo
6/10KOBOE CTPOEHMUE, HainYMe JIMH3 U ONUCTOCTPOM. Mopoabl KMHIMBEEMCKOM CBUTbI U OMIOHCKOM
cepuu B npeaenax xpebTa OMroH (LeHTpanbHaA YacTb TUIMABbCKOTO PalioHa) CnaratoT TEKTOHUYECKME
NNACTUHbI, C CeBepO-3anagHblM NaseHnem, pas3fioMbl, OrpaHUUYNBAIOLLME NNACTUHLI M B10KKU, NagatoT
Ha 3anag (3anagHas..., 2005). Pag vccnepoBaTeneil paccMaTpMBaeT KOMIMJIEKC OT/IOXKEHUIN xpebTa
OMroH Kak ¢parmeHT nasie0akKpeumoHHON npusamMbl, GoOpMUPOBaAHME KOTOPOM 3aBEPLUNIOCL B
MaacTpuxte, a B MNo3gHeM naneoueHe B CHOPMUPOBAHHYIO CTPYKTYpy NPOU3OLINO BHeApeHue
N3BECTKOBO-LWEeN04YHbIX cunnos (borgaHos u ap., 2003).

B pacnonoxeHHom BocTo4YHee paspese (p. PaccowurHa) obHarkatowmeca TeppureHHble
nopoabl MalHAYCKOM CBUTbI MHTEHCUMBHO K/IMBAXKMPOBaHblI C MageHWEeM C/IOMCTOCTM B 3amnagHOM

HanpaBneHWW. B OXKHOW YacTM OMUCbIBAaEMOro palioHa, B palioHe ropbl MopoleyHoMu,
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BepxHemesioBble nopoabl, OTHOCUMbIE K OMFOHCKOM cepun, TaKXKe UMMeloT 3anagHoe nageHue

(3amagHas..., 2005).

2.3.2. Ctpaturpaduueckoe pacusieHeHMe HUXKHel uactu paspesa 3anagHo-Kamuartckoro
bacceiHa oTnnyaetca B paboTtax kKonnektuesos 'MH PAH 1 BHUIPU. 310 06ycnoBAEHO HECKObKUMM
dakTopamu: 60MbWIMM KOIMYECTBOM 3SHAEMWUYHbIX BUAOB ¢ayHbl, He MO3BONAOWMX OLHO3HAYHO
TPaKTOBaTb BO3pPacT BMELLANOWMX MOPOAL; Pa3NMYHOM NOAHOTOM daKTUYeckoro maTepuana,
NPUBEPXKEHHOCTbIO K TOWM WAM WMHOM KOHUenuuu passButuAa bacceliHa. Huxke byaeTr npuBeaeHo
pacysieHeHue TOJIM, COFNacHO cxeme, yTBepaeHHoW B (PeweHua.., 1998). OtaenbHo 6yaer

npueeaeHa cxema, npuHATaa uccnegosatenam BHUTPU.

2.3.2.1 NaneoreHoBasa cuctema

B 3anagHo-KamuatcKon CTPYKTYPHO-POPMALMOHHOM 30HE BbIAEASIOTCA TPU  KPyMHbie
noa3oHbl: TeBuHCcKaa (YemypHayTcko-MNManaHckan), OmroHckaa (Turunbckan), CobonescKas.
(PeweHwus..., 1998). MpoBeaéHHbIE aBTOPOM AMCCEPTALMMN UCCNEA0BAHUA OTHOCATCA K TUTMAbCKOMY
paioHy (nogsoHe). MoaTomy HUXKe ByaeT AaHo cTpaTurpadumyeckoe pacy/ieHeHre TOALWM Ha OCHoBe
MECTHbIX MogpasaefieHnid, TaKke OyaeT MNOKa3aHO MX COOTHOLWEHWE C  PErvMoHasibHoOM
cTpaturpadmny4ecKom LWKanom.

PermoHanbHble nNOApasAeNeHns naneoreHa nNpeacTaBieHbl FOPU3OHTAMM WM 30HAMM, a
MeCTHble — cBMTamu. B naneoreHe 3anagHoit Kamuyatkm Ha ocHoBaHuu (PeweHwus.., 1998)
BblAenATcA cneayrmouwme rOPU30OHTbI. YN3BEHENCKUIA, FeTKUIAHUHCKUN, KaM4YUKCKNI,
TKanpaBaaMcKui, 6e3 Has3BaHMA (OMMAMNCKMIN?), CHATONbCKUA, KOBAYMHCKUM, aMaHMHCKO-
FAKXMHCKUM, YTX/IOKCKO-BMBEHTEKCKUIN. W3ydyeHHble paspesbl NO CBOeMy CTpatUrpapmyeckomy
06bEMyY OTBEYAIOT FOPU3OHTAM OT YN13BEHECKOrO A0 CHAaTONIbCKOrO, YTO COOTBETCTBYET B TUTMIbCKOM

paMoHe Xy/Ir'YHCKOM, HaMnaHCKOM M CHATO/IbCKON CBUTaM.
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Puc. 2.7. TOpu3OHTbI ManeoreHa YHUGUUMPOBAHHOM LWKanbl 3anagHoi Kamuyatku. ManeoueH-30LeHOBbIN

nHTepsa. ConocrasneHue co cauTamu TUrMabcKoro paitoHa no (Pewenus...,1998)

2.3.2.1.1 XynryHckas cauTa (P1,7hl)

Mopoapbl CBUTHI BbIXOAAT B mexaypedbe KBaumHbl M CHaTonBaema, rge OHW cnaratoT xpebet
YneseHeit (XynryH) u Ha Bogopasgene CHaTtoneaem v Jlesoi HépHoli.

B npepenax xpebta YneseHei Hambonee KpynHble OOHa)KeHMA CBUTbl OMNMCaHbl MO peke
CHaTonBaem, B MecTe nepeceyeHns xpebta c pekoi. 3aecb Ob6Ha)KaeTca nayka KOHFOMEpPAToB C
NPOC/NIOAMM MECYAHUKOB U apruanToB MolLHOCTbi0 oKosio 100 m. O6uas MOLHOCTb OT/I0XEHWM
XYJIF'YHCKOM CBUTbI NO peke CHaTonsaem coctasnsaeT 360 m. KoHrnomepaTbl 3e/1eHOBATO-CEPbIE, PEXKE
6ypOBaTO-KOPUYHEBbIE, Ba/lyHHO-TaNe4YHble, MN0XO0 COPTUPOBAHHbIE, C KapbOOHATHO-NecYaHbIM
LEMEHTOM, OYeHb Kpenkue. anbka W BalyHbl MMEIOT XOPOLUYKD OKATaHHOCTb W COCTOAT W3
A0NepuUTOB, AaLMTOBbIX NOPOGUPUTOB, aprUANIUTOB M NMECYAHMKOB, A TaKKe U3 MeTaMopPPU30BAHHbIX
Tydos (CuHraesckmii, 1965).

B ueHTpanbHOM YacTn xpebTta YneBeHel Nopoapl CUNbHO ANCNOLMPOBAHbI, pa3butbl cepmei
TEKTOHWMYECKMX HApyWeHWNn U NOABEPrHYTbl He3HauuTenbHOMYy MeTamopdusmy, a WHorga

rmapoTepmasibHbiMm USMEHEHUAM.
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NHOM xapaKTep OTNOXeHui Habntogaetca no peke KBaunHa. OHa cnoeHa yepesoBaHMEM
YepHbIX aNEeBPOAUTOB, MECYAHMKOB C PEAKMMU MANOMOLLHBbIMU MPOCNOAMU KOHTNOMEPATOB W
MOLLHbIMM NayYkamu aprunnuToB. B ee cpegHelt 4yacTM pacnosioXKeHa nayka nepecnavMBaHuA
KOCOC/IOMCTbIX MECYAaHUKOB M MeNKoraneyHbix KoHrnomepaTtos (MowHocTblo 100 m). HUKHAA YacTb
cBUTbl GpIOpOHOCHanA, a B BepxHMX 110 m BCTpeyatoTcs MOPCKME MOIKOCKM MIOXOM COXPAaHHOCTMU.
CBMTa OXxapaKTepu3oBaHa ABYMS CMNOPOBO-NblAbLEBbIMX Komnaekcamu. J1.1H0. bypaHues (2006)
onucan uns paspesa p. KoBauynmHbl HE60bLION GIOPUCTUYECKUIA KOMMNAEKC, HA OCHOBAHWKW KOTOPOro
caenan BbiBOA, O TAHETCKOM BO3PacCTe XY/NYHCKOWN CBUTbI.
Mopoabl XyATYHCKOM CBWUTbI C YI/I0BbIM W CTpPaTUrpaduMyeckMm HecornacMem 3aneratT Ha
BEPXHEMENIOBbIX NOPOAAX MaliHAaUYCKOMN N MPYHENCKOMN CBUT.
MOLLHOCTb OT/IOXKEHWUI CBUTbl HEMOCTOAHHA. HamevaeTcs COKpalleHMe MOLLHOCTM C ceBepa

Ha tor. MowWHOCTb B paioHe peKku XyaryH coctasnset okono 700m, a B Xapro3oBcKkom paioHe — 60m.

2.3.2.1.2 HanaHckas csuTa (P2np)

B npegenax TUrnabcKoro paiioHa MNopogbl CBUTbI BbIXOAAT HA MNOBEPXHOCTb HebonbwMMMK
ydyacTkamn. OHM OKaMMANAT C tora M 3anaga CeBepHYl 4YacTb XxpebTa YneBeHel, BbIXogAT Ha
OHEBHYIO NMOBEPXHOCTb HEOONLLUMMM YHaCTKaMM U B Npearopbax xpebta MeaBeKbero n B cpegHem
TEYEHUUN p. YTXONOK, B Mexaypeube p. HanaHa u Turnnb (puc .1.3). Kpome Toro, HanaHcKas cBuTa
HebOoNbWMMM Yy4aCTKAMM BbIXOAUT B Npeaenax YTX0N0KCKOro mbica.

OT/NIOXKEeHUA HaMaHCKOM CBUTbI OO/IbLUElM YacTblo BbICTYNAOT B CBOAAX AHTUKAMHAMbHbIX
CTPYKTYP, HApPYLEHHbIX Pa3/IOMaMMU, PEXKE CNAFAIOT KPblIbA 3TUX CKAALO0K MK Ke BbINOMHAKT A4pa
CUHKAMHanen. C OTAOXKEHMAMM UPYHENCKOM CBMTbl B3aMMOOTHOLLEHWNA HecornacHble, a B baccenHe
peku Tuxoi nopoabl HANAHCKOW CBMUTbI COMNIACHO NIeXKaT Ha XY/ITYHCKOM CBUTE.

Pa3pe3 npeAcTaBNeH Yr/IEHOCHbIMU TONLLAMM, KOTOPbIE K HOry OT ONUCbIBaEMOW TEPPUTOPUN
(B MumMHCKOM paitoHe) dpaLmManbHO 3aMeLLatoTCa MOPCKUMMU TEPPUTrEHHbIMM 06Pa30BaHUAMM.

Yacto pas3pes npeactaBneH MepecianmBalOWMMUCA  NecYaHMKaMW, aneBpoauMTaMu U
apruannTamMm, 4acTo C NaacTaMmu KamMeHHbIx yrnen. MouwHocTtb npocnoes ot 0,1 go 1,0 m. NecyaHuKkn
cepble 40 TEMHO-CEPbIX Pa3HO3epPHMUCTble, BO/bLIEN YACTbIO MNIOXO OTCOPTMPOBAHHbIE, CPEAHEWN
KPenocTM, MACCMBHbIE C BKIOYEHUAMMU TA/IbKM U MHOFOYUC/IEHHbIMKM oTneYaTkamu ¢aopbl. Mo
COCTaBY MeCYaHWKM rpayBaKKoBble. MHOrAa BCTPEYAlOTCA NPOC/OM TNaYKOHUTOBbLIX MECYaHUKOB C

obunbHoIt dayHoM neneuunog,.
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Aprunnuntbl TEMHO-Cepble, MHOTAA YEpPHble, CKOpP/ynoBaTble, HONbLIEN YacTblo HEKpenkue.
Ob6bI4HO OHM coaepykaT HebonblMe NPOCAOU WUAM JINH3bI KAMEHHOTO YrAs, 0byrneHHble KycKu, a
MHOrAa Lenble CTBO/Ibl OKaMeHeBLUEN APeBECUHbI, 0BUAbHbIE OTNeYaTKn Gpaopsbl.

ANeBpoONUTbI BHELHE CXOXM C aprUAIUTaMM U OTIMYAIOTCA INLWb PAa3MEPHOCTbIO 0610MOYHOM
KOMMNOHEHTbI. [1a pa3pesa B Lesom bosee XxapaKTepHbl NPOMEKYTOUHbIE PA3HOCTU — aNeBPUTUCTbIE
aprunnnThl.

MnacTbl Yrns CNOMHO MOCTPOEHbI, YacTO Yronb BCTPEYAETCA B BUAE MHOTMOYUC/IEHHbIX
MasioMmoLWHbIX NMH3 mowHocTbio 0,03-0,15m, Bbixoabl yria MNpPOC/AEXKMBAKOTCA MO BCEMY paspesy
cBuUTbl. K BEPXHEN YacTu paspesa npuypodeHbl bonee mouHble (8o 2,9m) cnom yras. Yronb obbluHO
YEPHOro LBeTa, perxke TEMHO-byporo, 6iecTaALNn, HEKPENKUIA C IMCTOBATOM UM MENKOCKOPAyn4YaTom
OTAENbHOCTbIO. [N1A OT/IOKEHWUIN CBUTbI TAKMKe XapaKTepHbl KpynHble KapboHATHble KOHKpeuuu M
KOHKPELMOHHbIE NIacTbl MOLLHOCTbIO A0 2M. TOHKO3epHWUCTas KapboHaTHaa Mmacca MX 4acTo
COAEPKUT BLLEMEHTUPOBAHHbIE PACTUTE/IbHbIE OCTATKM, FaNbKy, NECOK.

M3 HanaHcKoW cBUTbI 6binM cobpaHbl M onucaHbl B oT4éTe CuHraesckoro [.M. (1965)
MHOFOYMC/IEHHbIE PACTUTE/IbHbIE OCTaTKM, a TAKMKe OCTaTKM PAKOBMH COJIOHOBATOBOAHbIX $opm
neneumnog, Komniaekc ¢ayHbl onpeaenseT BO3PACT BMELLAKOLMX MOPOA KaK HUMKHEIOLEHOBbIN.
Mopoabl OXapakTepm3oBaHbl 6e4HbIM KOMMNEKCOM ANCTOBOW Gnopbl. MO KOMNIEKCY CNop M MblbLbl
TO/ILLA COMOCTABAAETCA C HUXKHEN YacTbio FeTKUAHMHCKOIO ropM3oHTa. MOLHOCTb CBUTbI MO PasHbIM

oueHKkam coctasnset ot 200 go 700 m.

PVICYHOK 2.8. I'IepecnaMBaHme nec4yaHMKOB W anesBponuUToB, O6OFaLLI,EHHbIX YIAUCTbIM  MaTepPUasiom, pekKa

PaccowuHa
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2.3.2.1.3 CHaTonbcKanA ceuTa (P 2-35N)

B TUrMnbCcKOM paiioHe BbIXOAbl CHAaTONbCKOW CBWUTbl 3aHMMAIOT 3HAYUTENbHYO Naowaab. B
CEeBEPHOM YacTM OHa cnaraet AAP0 TOYNINHCKOM aHTUKIMHANW, OXKHEE — OKaMMAAET C BOCTOKA U tora
xpebeT OMroH, a TaK»Ke r. YBy4, CO BCEX CTOPOH OKpYyKaeT xpebeT XynryH. OTN0XKEeHUA CBUTbI Pa3BUTbI
LUMPOKOM NONOCOM B cpeaHeM TedeHUn pekn Myxab n YTXONOK, a TakKe cnaratoT XxpebTbl MbICMOHT 1
Myxnb. Kpome TOro, OTN0XEHUA CHATO/IbCKOW CBUTbI YCTAHOBNEHbI B CEBEPHbIX Npearopbax xpebTa
MepgBebero, 3anagHee ropbl AMasiHEH, B HUXKHEM TEUYEHUU PEKM YTXOJIOK, a TaKKe Hebonbwmnmm
yyacTKamu B npegenax YTXonoKkckoro xpebta. Ha puc. 1.3 oTmeyeHbl onvMcaHHble aBTOPOM paspesbl.

KOHTaKT CHaTO/NbCKOM CBUTbI C MeNIoBbIM (pyHOAAMEHTOM BCerga pPe3Kkuid € YyrnoBbIM W
cTpaturpadmyeckum HecornacMem. Ha HanNaHCKMX OT/IOMKEHUAX — CHATO/IbCKas CBWUTA MO
(OT4éT...,1986) 3aneraet cornacHo, ¢ nocteneHHbIMK nepexogamu, no (FhageHkos u ap., 1991)
KOHTAKT CBUT TEKTOHUYECKUNA.

B onucbiBaemom palioHe CHATO/IbCKaA CBWUTA NpeacTaB/ieHa ABYMs CBOMMW JUTONOrO-
daumanbHbIMM Komnaekcamn. B6113m menoBbix BbICTYNOB OTNOXEHMA CBUTbI 60/1ee MeNIKOBOAHbIE U
coaep)kaT, Kak NpaBuMnO, B OCHOBAaHWM MOLLHYK Mayky KoHrnomepatoe (puc. 2.10.). Ha TaKkumx
y4yacCTKax CBMTa MpeAacTaBAeHa MecYaHWKamu ronyboBaTo-CEPbIMU, CEPLIMU MU KENTO-CEPLIMMU,
Pa3HO3EePHUCTbIMU, OObIYHO CpeAHel KPenocTu, pexe Kpenkumu. YacTo necyaHWKM copeprkat
NpMMechb aNeBpUTOBOro Matepuana. Mo cocTaBy necyaHWKU MONMMMKTOBbLIE U COAEPNKAT KPYmnHble
KapboHaTHble KOHKpeUun okpyraon ¢opmbl, gocturatowme B anametpe 2,0 m (puc 2.11.).

Hanbonee nosHbIN paspe3 CBUTbI PACNONOXKEH B pailoHe mbica babywkuH (MalHauckui
paspes), Ha toro-3anage Ao yctba p. Turmab (puc. 1.3.). Ha HanpaKeHHO AMCAOLMPOBAHHDBIX
necyaHMKax 1 anNeBpoINTax BEPXHEMENOBON MaiHAYCKOM CBUTbI C PE3KMM Pa3mMbiBOM U HEGONbLLIMM
YrNOBbIM HECOr/llacMeM 3a/sieraeT nayka 3e/1eHOBATO-CEPbIX KOHr/omepaToB. HenocpeacTBEHHbIN
KOHTAKT CKPbIT OCbIMNblO, @ Ha NAAXEe HANPOTUB 30Hbl KOHTAKTa JieKaT KpynHble bbbl aHAE3UTOB
KalHoTUNHOro obauka (puc 2.9). basanbHble KOHIIOMepaTbl, OBHAXKEHHbIE Bbile OCbIMKU, XKENTO- U
KpacHo-bypble, ¢ rpyboii KOCOM M AMAroHasNbHOM CAOUCTOCTblO. LleMeHT - necyaHo-rpaBUMHbIN,
NO/IMMUKTOBbIN. [1NA KOHI/IOMEepaTOB XapaKTepHa MAOTHeMLWas YnakKoBKa rasiek C NOPOBbIM
uemeHToM. MecTaMKn BCTPEYAlOTC MPOTAMKEHHbIE, TOHKME, @ TaKKe HenpaBuAbHON GOpPMbl NH3bI
Pa3HO3EePHMCTOrO NMecyYaHMKa C IMIMHUCTBIMKU NPMMA3KaMM MO MIOCKOCTAM HaM/IacTOBAHWUA, 4acTo CO
CKOM/IEHUAMU PACTUTENBHOrO AeTpuTa. PeaKo BCTPEYAlOTCA CNerka Yn/OWEHHble KOHKpeuuu

Kap6OHaTM3MpOBaHHbIX nec4aHMKOB.



PMCVHOK 2.9. prngIe rNbl6bl AHOE3UTOB Ha KOHTAaKTe BepXHemenosbiX nec4aHUKOB MaiHaYCKoON CBUTbI U

CpeAHes0LLEeHOBbIX KOHIIOMEPATOB CHATO/IbCKOW CBUTLI. KOHTaKT CKPbIT OCbInbio, MaiHaucKuii paspes

PucyHok 2.10. PasHoraseuHble, NJ10X0 COPTUPOBAHHbLIE KOHFIOMEpaTbl CPeaHEI0LEHOBOM CHATONLCKOW CBUTHI,
MaitHauckuit paspes (1 otTpesok Ha macwTabHoit peiike — 10 cm)

MecyaHMKM U aneBpoMNecyaHMKM Kak B LEMeHTe, Tak U B AMH3ax NpeacTaB/eHbl KBapl-
NOJIEBOLLNATOBLIMU PA3HOCTAMU, C OYEHb PEAKUMWN KPUCTANNaMU NMUPOKCEHOB M amdpnb0onoB. ManbKa
KOHTNOMepaToB, MPEUMYLLECTBEHHO, COCTOMT M3 OaUUTOB, aHAE3UTOB, AONEPUTOB, PUOIUTOB U
NAarnorpaHUTOB, CU/IbHO M3MEHEHHbIX 6a3anbToB U MeTamopPU30oBaHHbIX 3PdY3NBOB KUC/IOrO

COCTaBa.
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B KoHrnomepatax BCTpeyaloTcd  HebONbLWOW  MOLLHOCTM  MPOCAOU  KOCOC/OMCTbIX
MONIMMUKTOBbIX, FPyB0O3ePHUCTBIX MECYaHUKOB M PacCesHHbIM YIINCTbIM MaTepuanom. Hepeako B
necyaHMKax HabAATCA CKONIEHWUA YIIMCTOTO MaTepuana UaM NPoc/ion 1 INH3bI BypbIX yraen.

MOLLHOCTb HUMKHE NPEMMYLLLECTBEHHO KOHIIOMEPaToBOWM Nayku coctasnaeT 280 m.

Bbllwe 6€3 BUAMMOro Hecornacusa eé CMeHseT nayka NnpeMmMmyL,ecTBEHHO NecYyaHoro cocTaBa:
3TO 4yepeaylowmecs Mexay coboit NnecyaHWKW, aneBposIUTbl, B HM3AX - JIMH3bI MEKOraseyHblxX
KOHrNoMepaToB. [lecyaHWKM cepble, Pa3HO3EPHUCTble, C HEPaBHOMEPHbIM  MOCAOWHbIM
pacnpegeneHnem pacTUTENbHOTO AeTpuTa. ANeBpOAUTbI, PeXKe apruanuTbl npeacrasneHbl bonee
TEMHbIMM MOPOAAMM, YaCTO C PAKOBUCTbIM M310MOM. HepelKo BCTPEUAOTCA METKUE JIMH30UKM YIS,
B/1M3 KOHTaKTa KOHI/IOMEPATOBOW M NECYaHOW NaYeK B CNOe NecyaHWKa 3aneraeT KpynHbli (8o 0,6 m)
ONUCTONIUT aHAEe3UTa, BO3PaCT KOTOporo, nony4veHHbI K-Ar metogom, coctasnsaet 87+£3,5 maH. ner.

061Wan MOLLIHOCTb CBUTbI - 0Koa0 650 m.

Tonwa oxapaKTepusoBaHa CNOPO-MbINbLEBbIMM CMEKTpaMM UM 6eaHbIM  KOMMNIEKCOM
6eHTOCHbIX popamuHudep (Ceposa, 2004). Komnnekc monntockos 6bin onpegeneH CUHENbHUKOBOM

B.H (ThageHkos 1 ap.,1991). BospacT cBMTbI OLLEHMBAETCA KaK CpeaHEe30LEeHOBbIN.

PMCVHOK 2.11. ChoncTble NecyaHuKku ¢ KpynHbIMK Kap60HaTHbIMM KOHKpeuunamu, cpegHeaoueHoBaA CHAaTO/1IbCKaA

cBuTa, MaltHaycKuit paspes
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MpumeyaTenbHO, YTO HU B OAHOM M3 U3YYEHHbIX HaMW Pa3pPe3oB HUXKHEN YacTu 3anagHo-
KamuaTtcKkoro ocago4yHoro 6acceiHa, paBHO Kak M B onyb/MKOBaAHHbIX paboTax, He BCTpeyaeTtca

nocneposaTtesibHoOe 3as1ieraHne naseoueH-30ueHOBbIX CBUT.

2.3.3. Ctpaturpaduueckoe geneHue naneoreHa 3anagHoit Kamuatku, cxema BHUIPU

HeobxogMmo OTMETWUTb, YTO CYLLECTBYIOLWME PErMoHa/sibHble TFOPU3OHTbI U 30HbI
noAAepKMBaAKOTCA He BCeMU uccnegoBatenammn 3anagHoi KamuaTtku. Tak, 3@ ocHOBY cTpaturpadpum
KalHo3oa 3anagHoit Kamuatkm wuccnepgosatenn BHUIPU npuHMmaloT maTepuanbl COBeLaHuA
(PeweHwus...,1959). Mocneayowmmmn paboTamm npuHATaA cxema 6blna  AeTanu3MpoBaHa M
OONONHEHA, B TOM 4Yucine Mo pesy/bTaTaM AeTasibHOrO M3yyYeHusa paspe3oB M GUTOropmsoHToB. B
utore BTOpoe cTpaTurpadumyeckoe cosewaHue (Pewenus...,1974) noaTsepgmno naoLOTBOPHOCTb
paHee npuHAaToin cxembl (BenoHuH u gp.,2003, ctp.15). Nocnepytowme nccnegoBaHua cTpaTurpados
N HOBbIN BapWaHT YHUOMUMPOBAHHOM cxembl cTpaTurpadumyeckoro geneHua 3anagHo-KamyaTtckoro
npornba (PeweHus...,1998) He npumeHstoTca uccnegosatensmm BHUTPU B cBA3KM C HEBO3MOXKHOCTbIO
OETanbHOW KoppenaumMm npeasioXKeHHbIX PernoHanbHbiX FOPU3OHTOB B pPa3pesax WM CKBAXKMHaX

«rNaBHbIX paioHoB 3anaaHon KamuaTtkm» (BenoHuH mn ap., 2003, cTp. 15).
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PucyHok 2.12. CtpaTurpadma naneoueH-30LeHOBOM YacTu 3anagHo-Kamuatckoro npornba (benoHunH
n ap., 2003)

2.3.4 CywecTsylowme HepelléHHble BONPOCbl cTpaTurpadmuueckoro pacusieHeHMa naneoreHa
3anagHoi KamuaTku

B peweHuax apyx CrpaTurpadmyeckmx COBELLAHMA B KayecTBe CTPATOTUMOB TPEX HUMKHUX
ropusoHTOoB (CBMT) YyTBEPXAEHbI cneaylowme paspesbl. CTPaTOTUN  XY/ATYHCKOTO TOPM3OHTA

(naneoueH) onucaH B paspese Mo [onAMHe p. KoBaumHa npu nepecevyeHnmn xpebta XynaryH.
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CTpaToTnbl HaMaHCKOro (paHHMIA 30UEH) M CHATONbCKOrO (HM3bl CPeAHEero 30LeHa) roOpU3OHTOB
BblAENEHbI B cpegHem TedeHum p. CHaTtoneeam y ropbl CoconxaH (PeweHus...,1961; O6bacHuTenbHan
..1982). OpHaKo, AMCKyccMs O TOM, KaKoM M3 pa3pe3oB A0/KeH ObiTb MPUHAT 3a CTpaToTMn
NnaneoueH-HUKHE3OLLEHOBbIX FOPU3OHTOB (XyINYHCKOrO, HaNaHCKOro M CHAaTO/IbCKOro) NPOAO/IXKAETCA.

OTcyTCTBME €AMHOro MOCNeAO0BaTENbHOIO paspesa ANA CBUT HUMKHEro mMaseoreHa He
NMO3BOJISET YCTAaHOBUTb MX TOYHbINA CTpaTUrpadUYecknii 06bEM MU KOHKPETHbIE B3aMMOOTHOLLEHMUA C
HUXKE W BblWENeXalMMM  OTAoXKeHUAMU. OTHocuTenbHo 6GeaHas  ManeoHTO/IOrMYecKas
XapaKTEPUCTMKA XY/ITYHCKMX M HAMaHCKUX OTNOMKEHUW, YTO BECbMA XapaKTEPHO A1 MEeSKOBOAHbIX
OTNOXEHWM, YAaCTO HEe MO3BO/IAET C YBEPEHHOCTLIO ONPEAENUTD, K KAKON U3 CBUT HUMKHETO NaneoreHa
OTHOCATCA M3yYaemble TOLUMN.

YacTto payHUCTUYECKME HAXOAKM B O4HOBO3PACTHbLIX OT/IOXEHMAX CEBEPHOM YacTn 3anagHomn
KamMuaTKuM 1 LeHTpaibHOM e€ YacTu NI0XO COMOCTaBMMbI, B HUX MOYTM He BCTpeyvatoTcA obuwme BUAbI:
KOMMNAEKCbl MOJI/IIOCKOB, pOPMMPOBaBLUMECA B OTHOCUTENbHO MENIKOBOAHbIX WAN TNYHOKOBOAHbIX
06CTAHOBKAX, 3HAYUTENIbHO OTAMYAOTCA APYr OT Apyra MO TaKCOHOMMYECKOMy coctaBy. Cnoposo-
MblAbLEBbLIE CNEKTPbl AAlOT C/AMLLKOM LUMPOKME BO3pacTHble uHTepBanbl (TnageHkos u gp., 1997).
Haxoaku awnatomeil, ocobeHHO B ManeoreHe, crnopaguyeckue, Kpome TOro, OoHuM bOegHbl W
cBoe0bpasHbl MO TAKCOHOMMUYECKOMY COCTaBy. MpuCyTCTBME NNAHKTOHA C KapOOHATHbIM CKeNeTOM —
dopammnHudep U HaHHONNAHKTOHA, GUKCMpYeTCA B paspesax 3anagHon KamuyaTku o4eHb pegko, a ux
KOMMNIEKCbl He OT/InYaloTCA pasHoobpasmem (Ceposa, 2005; Amutpuesa, 2007).

Ckentnumsama pobasndaer M TOT GaKT, UYTO COMlaCHO reoAMHaAMMUYecKon moaenu
dopmupoBaHma okpauHbl Asum (Wanupo, ConosbeB M pgp., 2008) obwwupHoe HakonneHue
0CaZl0MHOTO MaTepuasia MOMKET HAYaTbCA HE PaHblue CPeAHEro 30LeHa, NOC/ae NPUYNEHEHUS K HEN
ceBepHoOI YacTm AyaiiBaam-BanarMHcKo OCTpOBHOM Ayru.

[na TOro 4tobbl UCKNIOUYUTL HEACHOCTb CTPATUrPadUYEcKon MNO3ULMM M3YyYaeMblX aBTOPOM
TEPPUreHHbIX NOpPoA4 HWXKHEW 4YacTM paspesa ocagodvHoro bacceitHa, Obina NPUHATA caepytolan
KOHLENUMA: U3YYEHUIO N CPAaBHEHMUIO NOAJ/IEXKAT Pa3pesbl, B KOTOPbIX AICHO NPOC/AEXKMBAETCA KOHTAKT
men/naneoreH. OcTanbHble paspesbl BKAKOYEHbI aBTOPOM B AMCCEPTALMIO B KAaYeCcTBE AOMNONHEHUA U

B 3TMX cNy4Yanx byaeT 0603HaYeHa BO3MOXKHAA ANCKYCCUOHHOCTb CTPATUIPadUYECKOM NO3NLMUMK.
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3. daKTuueckue gaHHble, NONyYeHHble pe3ynbTaTbl

NccnepoBaHua, npoBeAéHHbIE aBTOPOM AMcCCepTaumm, ya06HO pa3aennTtb No CMbICIY HA ABe
yactn. B nepsoit byayT npeactaBneHbl pe3ynbTaTbl M3yyeHMA 6as3anbHbIX KOHIOMEPATOB,
OTHOoCMMbIX K naneoueHy (?) u cpegHemy soueHy. Bo BTOpoi 4actM byayT oxapaKTepu3oBaHbl
NMecYyaHWKM, UX COCTaB, FeOXMMMSA, BO3PACT U MUHEPANOTUA TAXKENON PpaKumn. MecyaHNKM OTHOCATCA
K cpeaHe30UeHOBOM CHAaTO/IbCKOM CBUTE.

3.1. KoHrnomeparbli

Bospact n autonorna nepeKkpbiBarOWMX MenoBon GpyHOAMEHT KOHroMepaToB noapobHo
oxapaKTepusoBaHbl B paboTax H0.B. MaaeHKkoBa ¢ coasTopamu (2005, 1997), HO.H. Mpuroperko (1981,
2011). B cBoux macwTabHbix uccneposaHuax HO.H. FpuropeHko npueoauTt daumanbHbIi aHanus
HUXKHEeN dacTm 3anagHo-Kamuyatckoro ocagodHoro 6acceiiHa. CornacHo emy, 6asasbHble
KOHrioMepaTbl HAaKan/IMBaAUCb B KOHTUHEHTA/IbHbIX YC/IOBUSAX, ABNAACL OCAAKAMU MEKTOPHbIX 03Ep
M TOPHbIX peK, HepeaKo dopmupya AentoBuanbHble waerdbl U NPONtOBMA/IbHbIE KOHYCa BblHOCA
(FTpuropetko, 2011).

Otpsgom N'MH PAH, B cocTaBe KoToporo paboTtana auccepTaHT, 6binn onpoboBaHbl 4 paspesa.
[Ba Mmopckux 6eperoBblx — MaMHaYCKMA M YBYYMHCKMA, ABa — MO bOeperam KPymnHbIX peKk —

PaccowwmHbl (HanaHckoit) n MonosuHkK (puc.1.3.).

3.1.1. MaiHauckmit paspes (N 57,59.937; E157,45.645)
MalHaucKknit paspe3 pacnonoxeH Ha nobepexbe OXOTCKOroO MOps, C BOCTOKA OT MbICa

BabywkuH (puc. 1.3.). Paspes aBaseTca CTPAaTOTUNMYECKMM, 3TO MOHOK/IMHA/IbHO 3aneratowas Tola

/ o ¢ / ¢ yrnamu nageHna po 40° 3pecb Ha nNO3gHEMENOBbIX MNecYaHMKax
*‘ UABCKUTL PATIOH 8, “ “
o . (‘. MaMHAUYCKOM CBWUTbl C YIrNOBbIM W CTpaTUrpaPpuUUeckum Hecornacuem
A
&
o 4 o . 3aneratoT KOHrMoMepaTbl, BBEPX MO paspesy CMeHAIWMECA necyaHnKamm
+ A .
© \‘ CHATONbCKOW CBUTbI. Mayka 6a3anbHbIX KOHI/IOMEPATOB B 3TOM paspese
s ‘
nmeet mowHoctb 300 m (puc 3.1., 3.3.).
// °

75 24 23 22 31 20 19,718 17 A6 15 A4 13 12 11 10 9 8 7 & 5 4 3 2 1 0 Kmn
/

PucyHok 3.1. 3apucoska MaitHauckoro paspesa no (FnageHkos u ap., 1991)
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HenocpeacTBEeHHbIN KOHTAKT HUXHEro Mena u 3oueHa 3a4epHoBaH, NOBAM30CTM OT KOHTAKTa
Ha MNASXe onucaHbl rblbbl U BanyHbl aHAE3UTOBOMO COCTaBa, pasmep U cnaban oKaTaHHOCTb KOTOPbIX
CBMAETENbCTBYET O HEKoel O6/M3KO pPaCMONOKEHHOW, HO YyXe MNONHOCTbIO Pa3pyLleHHOM
BY/IKaHWYecKol noctpoiike (puc. 3.2.). U3 rblb aHae3uTa bbina otobpaHa npoba, nposeseHo K-Ar

AaTupoBaHMe mMoHOodpaKLmMM BUoTHUTa, BO3pacT npueeaéH B Tabauue 1.

=

PucyHok 3.2. KpynHbie rnblbbl aHAE3MTOB KaMHOTUMHOro 06/1MKa Ha KOHTaKTe Mena-naneoreHa, MaltHauckuit

paspes. B neBoii Yyactu ¢otorpadpum BuaHsl urypbl ntogei gns maclitaba.

ToNla KOHIIOMEpPaToB MMEET HeOo4HOPOAHOE CTPOeHMe. DTO nepecsianBaHMe PasHbIX Mo
MOLLHOCTM MNPOCNOEB COOCTBEHHO KOHI/IOMEPATOB — Pa3HOraseyHblX, MN0XOCOPTUPOBAHHBIX C
MecyaHbIM LEMEHTOM WM 6eCUEMEHTHbIX, C <MNNOTHEWLWEN YNakoBKOW» ranek U C YepenuyHom
CTPYKTYpOM, 1 necyaHmKoB (puc 3.4.). MecyaHnKM KPYNHO U CPeaHE3EPHUCTbIE, YACTO KOCOC/IOUCTbIE C
«MNaBaloLLen» rafbkoi 1 yrnedpuumMpoBaHHbIM PACTUTENbHBbIM AETPUTOM. B necyaHnKax BCTpeyaroTcs

OTMEeYaTKM LMLIEK, OKameHeBLwmne aepesba (puc 3.5.).
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— zrebUYUPOBAHHBIE MPOCAOU

PucyHok 3.3. JlIuTonornyeckas KO/MOHKA HUMHEN, NPeMMyLLecTBEHHO KOHM/OMEPATOBOM YacTU CHATO/IbCKOM

CBUTbI, MaltHauCcKuit paspes.

PucyHok 3.4. PasHoraneuHble HECOPTUPOBaHHbIE KOHIIOMepaTbl. MaiHauckuii paspes



PMCVHOK 3.5. OTNevaToK WHLLKK B INH3AX npocaoAxX nec4aHMKOB B KOHFHOMepaTOBOﬁ 4acCTu TONLWM, MaWHaucKkuit

paspes

CocTaB ranek KOHINOMepPaToB OTParKEH Ha pucyHKke 3.6. [anbKM NpenmyLLECTBEHHO
npeacTaBAeHbl ByIKAaHUTaMU, AOMUHUPYIOT 3¢ dy3nBbl OCHOBHOIO COCTaBa, B MEHbLUEM KONMYECTBE
BCTPeYeHbI raibKn CpegHero u KMCNoro cocTaBos, ganee Ha Anarpammax obpasubl M3 3TOro paspesa
6yayt obosHauyeHbl M. M3 4 ranek KOHINOMepaToB OblN BblaeneHbl MOHOdpPaKkuum 6buotuta,

nposeaéH K-Ar aHanus, pesynbTaTbl OTpaxeHbl B Tabavue 1.

MawHauckui paspes, OK-06-2

-] neT
% 6asa
35 E poneput
30 Oangesut
25 Opauut
Opvogauut
20
E nnarviorpanHnT
15
M puronut
10 OBTOPWYHO U3MEHEHHbI
3 dy3nB Kncnoro cocrasa
5
O _

PucyHok 3.6. [luarpamma cocTaBsa ranek 6asanbHbix KOHI1IOMepaToB M3 MaiHauckoro paspesa
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o ABCONIOTHbIN
Homep AHanusmpyemblii
MecTo oTbopa OnucaHue CsuTa BO3PacT, MJIH.
obpasua MWHepan
ner
MaliHauckuii | rasibka puonuta us
M-17 P CHaToNbCKasA Buotut 51.5+£3.5
paspes KOHF/IOMepaToB
MalHaucknii  |ranbka aHae3uTa us
M-30 A CHaTONbCKas Buotut 51.2+2.0
paspes KOHF/I0MepaTtoB
MalHaucknii  |ranbka aHae3suTa us
M-31 A CHaTONbCKas Buotut 35.5+6.5
paspes KOHF/IOMepaTtoB
MaliHauckuni ONUCTONUT
XA-08-15 - CHaTONbCKan Buotut 87+3.5
paspes aHaesunta
MalHaucknii  |ranbka aHaesuTa us
XA-08-7a A CHaTONbCKas Buotut 50+1.5
paspes necyaHuKa
XA-08- YBYUYMHCKNIA rasibka pvogaumura
i P CHaToNbCKas Buotut 57,3
82/23 pespes M3 KOHFI0MepaTos

Tabnmua 1. CeogHan, abCoONIOTHBLIN BO3PaCcT rajsek KOHIIOMepaToB, MOAy4YeHHbIW B pesynbTaTe nposegeHusa K-Ar
0ATMPOBaHMA. 3eNeHbIM U KeNTbIM LBETOM BblAeneHbl MaiHauCKMit U YBYYMHCKUIA pa3pesbl, PO30BbIM — ONUCTONUTI

aHae3suTa U3 MaliHaucKoro paspesa.

PaHHes0LeHOBbIN (MNPCKMIA) BO3PACT ranek No3BoO/IAET NPEeANnOoOMXKMTb, YTO pPaspyluanacb
MO/JI04as BYJIKAHMYECKAss MOCTPOMKA, U 0003HAUYUTb HUMKHUMA BO3PACTHOM nNpenen HaKonaeHus
KOHr/iomepaToB. Bo3pacT ocagoyHOW TO/WM BCerga MONOXKE BO3pacTa ciaratowmx eé 06,10MKoB,
cnefoBaTeNIbHO, KOHIIOMEePaTbl HAKaNAMBAAUCh B MOCTUNPCKOe BpeMa. ONUCTONNUT aHAE3UTa MOXKET
ABNATLCA MOJIHOCTbIO pPa3pyLlleHHbIM dparmeHTOM AdyaMBasm-BanarMHCKon OCTPOBHOM Ayrn HOPCKO?-

MeiIoBOro Bo3pacTa.

3.1.2. YByumHcKuii paspes (N57 46’02.6’; E157 19'13.1")

/‘ . / YBYUMHCKMI pa3pes3 pacrnosioxkeH Ha nobepexbe OXOTCKOro mops B
[©)
B // byxte KsaumHa (puc. 1.3). 3pecb Ha no3gHEMenoBbIX MecYaHUKax
O& . @m MaMHAYCKOM CBWUTbI C PE3KMM  YIr10BbIM W cTpaTUrpadmyeckmm
O+ : f\% HecornacMem  3aneraeT  TeppureHHaa  TOAWA  MNepec/navBatoLLMXCA
N/ KOHFIOMepaToB M Nec4yaHWKOB, OTHOCMMAA K CpeHe30L,eHOBOM CHATO/IbCKOM
// ceute (ThageHkos u ap, 1991) (puc. 3.7., 3.8.). 3auacTyto 6113 KOHTAKTa C MENIOBbIMU
/ )

/ Y MecyaHMKamu  BCTPEYAKOTCA MNPOCAOUM  KOHrnobpekumii  (rasibka OKaTaHHaa M
ocTpoyronbHasa, pasmep 1-15cm), maTpukcom ana KoHrnobpekunii aBnsetca 3eneHoBaTO-Cepblit
necyaHuK, mouwHocTb npocnoes coctasnasetr 0,3-1,5m. B nogowse KOHrNOBGpeKYniAi BCTpeyaroTcs
dparmeHTbl MeNoBbIX Nec4aHUKOB.

Bblle KOHrNOGpPEeKYMM CMEHATCA KOoHromepatamu (pasmep ranek ot 1 cm go 50 cm) ¢
necyaHbiM LEMEHTOM W MPOCNAOAMM MecHaHWKa. KOHromepaTbl CUbHO OXKene3HEeHbl, B MPOoCa0sX

necyaHuMKa BCTpevatoTcs yrneduumpoBaHHbii matepuan (puc. 3.9.)
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PucyHok 3.7. Pe3Kuil KOHTAKT BepPXHEMENOBbIX MEeCYaHUMKOB MAaHauCKoi CcBUTbl (TEMHOE) M necyaHMKoB

CHaTO/IbCKOW cBUTHI (CBETN0E), BbicOTa 06pbIBa

PucyHok 3.8. 3apucoska YByuuHcKoro paspesa no (MnageHkos 1 gp., 1991)

M3 aByx npocnoes KOHrOMepaToB b6binn 0TobpaHbl Npobbl no 66 (XA-08-75) n 23 ranbku (XA-
08-82), nanee B anarpammax obpasubl U3 3Toro paspesa b6yayt ob6o3HaueHbl XA (puc 3.19). CocTas
ranek otparkéH Ha pucyHke 3.10. B npobe, oTob6paHHON BAM3KO K KOHTAKTy C BEPXHEME/IOBbIMMU
necyaHMKamMM MalrHAUYCKOW CBUTbI, O40MA rajek NecYyaHUKOB 3HauyuTenbHa, (83%), meHbluylo YacTb
cnaraioT ¢parmeHTbl puogaumToB. Ho yxe uepes 30 meTpoB BBepx MNO paspesy COCTaB
KOHF/IOMepaToB KapAMHa/NbHO MeHseTca, A0NA NO034HEMENIOBbIX MEeCYaHUKOB B 06/10MOYHOM
KOMMOHEHTE KOHI/IOMepaToB CHUKaeTca Ao 5%, AoMUHUpPYOT ¢parmeHTbl puoaaumuTos. [o-
BMAMMOMY, 3TO MOHO OOBACHWUTL CMEHOM HanpasieHWA cHOoca O06/JIOMOYHOrO MaTepuana Uau

N3IMeHEHNEM YypPOBHA 3PO3NOHHOIO Cpe3a.
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PucyHok 3.9. JluTonornyeckan KONOHKa HUMKHEN YacTy CHATOJ/IbCKOM CBUTbI, YBYUMHCKMIA paspes.

YByuMHCKuU# paspe3s, XA-08-75
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YByunHckuin paspes, XA-08-82
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PucyHok 3.10. Aunarpammbl cocTaBa ranek 6asasnbHbIX KOHIIOMepaToB M3 YBYUMHCKOrO paspesa, MonoxeHue

PVICYHOK 3.11. ranbka pnoaaunTa Co CBEXMMU KPUCTaAN/TaMN 6MOTUTa M NNarMoKnasa.

M3 ranbku npobbl XA-08-82 sbigeneHa moHodpakuma 6uotuta (puc. 3.11.), no KoTopoi

nposeféH K-Ar nsotonHbliii aHanus (Tabaunua 1). MonyyeHHbIM BO3pacT OTBEYAET TAHETCKOMY BEKY.

3.1.3. Pa3pes no peke PaccowmnHa (N 57° 41’ 25.2”, E 158° 19’ 51.4”)
Paspe3 pacnonoxeH B npaBom 6opTy peku PaccowuHa

(HanaHckas), cornacHo reonornuyeckont kapte (Kapta..., 1999), 3pecb Ha

nosgHemenoBbIx Tydax 3aneratoT NopoAbl HaNAaHCKOM CBUTDI,

CMeHsIoLMeca BBepX Mo paspesy NopoAammu CHATONbCKOM CBUTbI.
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YKENTOBATbIM KanbuMTOM. [lanee YacTb paspesa CKpbITa OCbINblO, BbiE KOTOPOI 3a1eratoT C/IoUCTbIe
KOPUYHEBbIE a/IEBPOAUTLI C PEAKMMM IMH3AMUN MEJIKO3EPHUCTbIX MEeCYaHMKOB. Ha HUX NO HEPOBHOMY
KOHTAKTy C a3suMyTaJibHbIM M  YI/IOBbIM  HecorfacMem  3a/eratoT  MA0XOCOPTUPOBAHHbIE
pa3HOrasieyHble KOHIIOMepaTbl, LEMEHTUPYIOWMM BELLECTBOM KOTOPbIX ABAAKOTCA KOPUYHEBbLIE
aneBpoOIUTbI C PEAKMMU NPOCNOAMU P¥KaBo-KpacHbix aprunautos (puc 3.12, 3.13.). Pasmep ranek

coctasnsaet ot 0,5 go 15 cm. MowHOCTb KOHrNoMepaToB 5 m.

20 : >
— 5 -Pznp
OK-06-4

P W W W
BT R R TR TR TR TR T
LT T R TR TR TR T PR
LT7 Ll e el Rl At
St et

Kir

necyaHuKku
KoHanomepams!, bpexyuu

aneeponumsi E”u""...“"...“"u KpemMHUCMOo-myghoebie nopodsi,

MW M QDOXUNKU Keapua
- apaunnumel, 2ruHbl

PucyHok 3.12. /IutTonornyeckas KoaoHKa NaseoreHoBbIX OTJI0XeHU no p. PaccolumnHa

PucyHok 3.13. Mpocnoit KoHrNoMepaToB, 06HAKEHHBIA 6113 Me-NaNeoreHOBOro KOHTAKTa
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M3 npocnoa KoHrnomepatoB 6bian oTobpaHbl 100 ranek, NUTONOrMYECKUIM COCTAB KOTOPbIX

npuseaéH Ha pucyHke 3.14, nanee Ha agnarpammax obpasubl U3 3TOro paspesa 6yayT o603HaYEHbI

OK. KoHrnomepatbl, OOHa)KEHHble 34€eCb OT/NYAKOTCH MEHbLUEN MNECTPOTOM MO CPABHEHUID C

KOHrnomepaTamm MalHauckoro paspesa. HemHorum 6onee 30 % cnaratoT ranbKuM BYNKAaHUTOB

cpeaHero cocTtaBa (aHAE3MAaUMUTbI) KUCAbIMW MHTPY3MBHbIMKM Nopogamu (rpaHoauoput-nopoup),

b6onbliaa 4YacTb 06/JIOMKOB npeacTtaBieHa d¢parmeHTamM 0OCafO0uYHbIX MOPoA — MEecYaHUMKOB U

a/1€BpPO/INTOB.

60
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Paspes p. PaccowuHa, OK-06-4
%

Oangesngauunt
B rpaHoanopuT-nopdup

O nec4aHuk
B anesponut

PucyHok 3.14. inarpammbl COCTaBa rajiek KOHr/1I0MepaToB U3 paspesa no p. PaccowwnHe

n3 KOHIrnomepartos, OBHa)KEHHbIX Ha p. PaccowmnHe, Kak 1 Ha P. MonoBunHKe, He YA4anocb BblAENNUTb MUHEPANOB,

npuroaHbiX AnAa nposegeHMA reOXpoHONOrM4yeCKmnx MCCHE,CI,OBaHMVI.

3.1.4. Pa3spes no peke MonosuHka (N 57° 46’ 32.7”, E 158° 28’ 54.2”)

/ <
O
DI
O Q
o |

J B neBom 6opTy pekn [MoNo0BUHKK, cTeKawwel ¢ r. NonoBuHHan,

(e}
+ - / o
Twwouipiion ¢ w,,  cOrNAcHO KapTe (KapTa..., 1999) obHaatoTca nopoabl HamnaHCcKow

CBUTbl. JTOT paspe3 YC/NOBHO BKAKOYEH HamMM B paspesbl C YETKUM

% KOHTaKTOM Mesi0BOro ¢yHAaMeHTa M MepeKkpblBaloLLeil ero ocajouHoM

TONLUMN. Hu»KHM KOHTAKT  34eCb  3a4epHOBaH. KoHrnomeparbl,

obHaxatowmeca B 3TOM pa3pese, NpuBEAEHbl 34eCb AN CPaBHEHMA C
KOHrnomepaTamu obHaXkeHuns no peke PaccowuHa.

3TO ropu3oHTaIbHO 3aneraoLwas ToAwa, BUANMaa MOLLHOCTb KOTOPoK okosio 60

MeTpoB. B 0OCHOBaHMM pa3pesa 3a/1eraloT MacCUBHbIE HECIOUCTbIE BYPO-KOPUUYHEBbBIE KOHIIOMEpaTbl

C Tra/bKow

BY/IKAHNTOB, MNeC4YaHWKOB, YrnAa, raJibka CUEMEHTUPOBAHA CBET/I0-KOPUYHEBbLIM
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rpyb6o3epHUCTbIM necyaHuKom. B cepeamHe cnos 30-TM CaHTMMETPOBbLIM NPOCNON KOPUYHEBOrO
rpyb603epHUCTOro necyaHmKa ¢ 60NbWNM KOIMYECTBOM MENKOM ranbku yras, cnaratowei go 20% ot
obuero o6béma necyaHMKa. HUMNKHUIA KOHTAKT KOHIZIOMEPATOB CKPbIT OCbIMb, MOWHOCTL 2,5 m.
Bbilwe KOHrioMepaTbl CMEHAKTCA TFOPU3OHTANIbHO CAOMUCTbIMM MNMECYaHUKAMW C  pPacCesHHbIM

yrneduumpoBaHHbIM pactTuTebHbIM geTpuTtom (puc.3.15, 3.16).
M
20 -

60

40

20

— 2OGOUUUPOBAHHEIE POCAOL

>_< yqacmox obHaweH U,
CHPLIMIT OChIME0

necyaHuxky

PucyHok 3.16. Mpocnoii KoHrNomepaToB B OCHOBAHWM pa3pesa no p. MonoBuHKe. MNogoLwBa He 0bHaXKeHa.
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N3 KoHrnomepaTos 6binn oTobpaHbl 50 ranek. MeTporpadryecknii cocTas rasiek npeacrasiaeH
Ha pucyHke 3.17, panee Ha pgumarpammax obpasupl M3 3Toro paspesa byayt obosHauveHbl OK.
MpaKTMYeCKNn B paBHOM KoanyecTBe 0H6N0OMOYHAA 4acCTb KOHI/IOMEpPATOB CAOXeHa 3¢dy3nBHbIMM
nopogamu cpeaHero coctaBa (aHAe3WOAUMT, AAUWUT) M OCAAO0YHbIMM Nopodamu (MecyaHUKU M
aneBpoONUTHI).

Paspes p. lNonosuHka, OK-06-5
%

60

50

40
O anpgesngaumt
O pauut

30 O necyaHuk
B anesponut

20

10

0 .

PucyHok 3.17. inarpammbl COCTaBa rasiek KOHIr1oMepaToBs M3 paspesa no p. MonosuHke

3.1.5. MeTpoxumusa ranek KOHrNomepaToB

Mopoabl, Cnaratolme ranbKM KOHIIOMepaToB OMpob6OBaHHbIX Pa3pes3oB, COMOCTaBAEHbI C
nopoaam BY/KAaHO-MYTOHUYECKMX KOMMNEKcoB 3anagHoi KamyaTku. CofepskaHua NeTpOoreHHbIX u
HEKOTOPbIX PACCEAHHbIX 3/IEMEHTOB B NPOAHANN3MPOBAHHbIX rasibkax (NpunoxeHue 1) cpaBHUBatoTcA
C COCTaBaMM NOPOA, By/IKAHMYECKUX KOMMIeKcoB 3anagHoin KamyaTKkv naneoLeHoBoro 1 30LeHOBOro
Bo3pacToB (puc 3.18), nogpobHO oxapakTepu3oBaHHbIX B (MnageHkos u ap., 1997; NleaHesa n ap.

2006; ®epopos u ap, 2008, 2011; WaHuep, Pesopos 1999).
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K,O, mac. %
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(6) 2
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40 50 60 70 80 40 45 50 55 60 65 70 75

Si0,, mac. % Si0,, mac. %
Bl1 [s]2 [J1[=]2[a] 3[x]4 ] 5[] 6[x] 7
Pucynok 3.18. KnaccudurkaumonHas auarpamma K20-Si02 pns naneoueHosbix (a) u soueHosbix (6)
BY/IKAHWYECKMX NOpoZ 3anagHol KamuaTku.
(a) CocTtaBbl naneoueHoBbIx Nopog, 1 - YTxonoKckmit nonyoctpos; 2 - xpebeT OMroH;
(6) CocTaBbl s0UeHOBbIX Nopog; 1 - YcTbe p. AHagblpKa-KMHKMALCKMIA MbIC; 2 - Mbic TaBK; 3 - LeHTpaNbHaA YacTb

KamuaTckoro nepetueika; 4 - mbic Pebpo-6yxTta NoakarepHas; 5 - ropa YepHas; 6 - mbic LLalipto3osa; 7 - LlamaHKMHCKas

nHTPYy3uA. Bynkanuueckme cepum (Peccerillo, Taylor, 1976): | - Hu3Kkokanmesas, Il - ymepeHHo-Kanvesasa W3BECTKOBO-
wenoyHas, lll -Bbicokokanmesas nsBecTkoso-wenouHas, IV — wowoHutosas. Auarpammsl u3 (Pegopoe 2011; LWaHuep,
denopos 1999).

Cpegn ranek KOHromepaToB Hambosiee pacnpocTpaHeHbl BYAKAaHWUTbI, obnagatowme
nopdMpoBOi CTPYKTYpol. Pexke BCTpevaloTcAa KUAbHble MOpPoAbl OCHOBHOrO cocCTaBa, TuMa
[oneputoB ¢ opUTOBOM CTPYKTYpPOit. [pu neTporpadmnyeckom M3ydeHumn ranek BbiaBJAeHa UX BbICOKas
cTeneHb U3meHeHus. CTEKN0 B BY/JIKAHUTAX MPEBPALLEHO B arperaT X/JiopuTa U pPyAHbIX MUHEPAOB
WAW  PACKPUCTANIM30BAHO B  KBApPL-NMONEBOLINATOBbIE  CKPbITOKPUCTA/ZIMYECKME — arperarbl.
TemHOUBETHbIE  MWHeEpasbl  MONHOCTbIO  3aMELLEeHbl  BTOPUYHbIMKM  MWHepanamu. Lupoko
PacnpOCTPaHEHHbIE BKPAMJIEHHMKU NJarMokaasa YacTMYHO 3aMelleHbl arperatom BTOPUYHbIX
MWHepanos. [na npoBeAeHMA aHanu3a 6bliv BbibpaHbl Hanbosnee «CBeXKME» rasibKWU, BTOPUYHO
M3MEHEHHbIE KaliMbl U «pyballkm» Bblnn yaaneHsol.

Ha knaccudpmraumoHHux amarpammax NapO+K,0O-SiO, coctaBbl nopog /noxatca B nons
fauutosB, puogaumtoB U puoamtoB  (puc. 319 Q). BONbWMHCTBO ranek  CHAOMKEeHbl
HOPMa/IbHOLLENOYHbIMU MOPOAAMM; HECKOJIbKO U3 HUX ABAAKOTCA BbicOKowenouHbimu (puc. 3.19 6).
lanbkm pek [lonoBMHKM M PaccowurHa CcoAep)KaT HaMMEHbLUee KO/IMYEeCTBO Lesoyen u
npeAcTaBieHbl HA3KOKAANEBbIMU AauUTaMu, puogaumTamu. Manbku MalHaUYCKoro paspesa C/I0MKeHbl
pUoOUTaMM, peXke [auMTaMu  U3BECTKOBO-LLENOYHOM cepun. Haunbonee BbICOKOLLENOYHBIMM

ABNAKOTCA BbICOKOKa/iIneBbIE PNUOJZIUTLI Charatouine rajibkum yBy‘-WIHCKOFO pa3pesa.
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PucyHok 3.19 a. KnaccudukaumoHHas guarpamma (Si0-Na,0+K;0) ¢ HaHeceHHbIMU Ha Heé cocTaBamu ranek.

MYHKTUPHAsA AMHUA ABNAETCA TPAHULEN MEXAY WEeNOUYHbIMM U CyBLIeNoYHbIMU BYIKaHUTamK. Paspesbl: M-MaiiHauckui,

XA-YBy4mHcknit, OK-pekn PaccolumHa v MonoBuHKa

K;0 weight %
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PucyHok 3.19 6. KnaccudukaumonHas guarpamma no (Ewart, 1982) ¢ HaHeceHHbIMM cocTaBamm rasek. Paspesbl:

M-MariiHaucknin, XA-YByunHckmii, OK-pekun PaccownHa v MonosunHKa

Bapuaummn KOHUEHTPaALMMA TNaBHbIX WU HEKOTOPbIX PACCEAHHbIX 3/1EMEHTOB OTpPaXKeHbl Ha

Anarpammax Xapkepa (puc. 3.19).

Ha AFM pguarpammax (A=Na,0+K,0; F=FeOtot+MnO; M=MgO)

rafibkKu cCnaratT y3KMe nona y nesoro pebpa TpeyronbHuKa (puc. 3.20). Mo MHOrMM npusHakam

rasibku, oTobpaHHbIe M3 PasHbIX pa3pe3oB, 061a43a0T OANHAKOBLIMU XapaKTEPUCTUKAMKN U 06pasytoT

eAuHble NONA Ha NPUBEAEHHbIX Anarpammax. [afibkn U3 KOHIIOMepaToB OTOBPaHHbIX B pa3pesax no
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p. PoccowmnHa wu p. MONOBMHKM HECKO/IbKO OT/ANYalOTCA NO XMMHUYECKOMY COCTaBY U coaepiaT

meHbuwe Cao, P,0s, Sru Rb.
Total FeO F PucyHok 3.20. CocTaBbl ranek,

HaHeceHHble Ha guarpammbel  AFM

Tholeiitic M
trend - XA (A=K,0+Na,0;F=FeO+Fe,03;M=MgO).
Ha nepsBoit pgmarpamme noKasaHbl
IV AVAVAY LA NHUX  TONEUTOBOFO U  W3BECTKOBO-
Calc-alcaline trend - FAVAVAVAVAVAVAVAY wenouHoro Tpenaos (Irvine, T.N. et al.,
N 2.0+K20 = MgO AL M 1971). Paspesbl: M-MaitHauckuii, XA-
a
F F YByunHckmid, OK-pekn PaccolumHa WU
MonosuHKa
A & e
A 7 g
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4 ‘ ¥ *
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PucyHok 3.21. AFM-gmarpammbl ¢ HaHeCEHHbIMM COCTaBaMW BY/IKAHWUTOB MNANEOLLEHOBOrO, O/IUFOLEHOBOrO
Komnnekcoe no (Pegopos v ap., 2008). BbisiM HaHECEHbI Wb Te BY/AKAHWUTbI, 418 KOTOPbIX MMeeTcs Hosiee yem ABa

aHanu3a. Paspesbl: M-MaliHauckuia, XA-YByunHckuia, OK-pekn PaccolwmHa n MonoBuHKa
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BynKaHWUTbI 30LEHOBOTO M MNANeoLEHOro KOMMNAeKcoB obnagatoTr 6onee  HU3KMMMU
KOHLEHTPAUMAMM LLENOYEN MU KPEMHMA MO CPAaBHEHUIO C M3ydaeMbiMM ranbkamu (Pesopos u gp.,
2008). B HMX copeprkuTca Bonblue marHua, TUTaHa, XKenesa, Kaabuma u pochopa. Ha TpeyronbHbIx
anarpammax AFM ¢éurypaTmsHble TOYKM NANEOLEHOBbIX KOMMIEKCOB PACMO/IOKEHbI B €€ NeBOoM

4acTW, a 30LEHOBbLIX — B LleHTpanbHoM (puc. 3.21.).

F B Xpeber OmroH
{ManeoueH)

*' M

OK

XA
A

M

PucyHok 3.22. AFM-guarpamma ¢ HaHeceHHbIMM BynKaHMTamu OmroHckoro xpe6ta (Pegopos u ap., 2008) u
nccnegyembiMmnm  06J10MOYHBIMKM - Mopodamun. Paspesbl: M-MaliHauckuit, XA-YBydnHcKu, OK-peku PaccowmHa u

MonoBWHKa

Koppenauma pasivyHbIX 3/1EMEHTOB B M3YYEHHbIX rasibkax M ByJAKAHWUTaX MMEET CXOMMM
Xapaktep. Bmecte ux coctaBbl 06pas3yoT NPOAOC/IKUTENbHbIE NOAA HA AuMarpammax Xapkepa (pwuc.
3.23, 3.24). Ha anarpammax AFM naneoueHoBble BY/NKaHUTbI xpebTa OMIoH M Mbica YXTONOKCKOro
pacnonaratoTcs Hanbonee 6AU3KO K M3yYeHHbIM ranbkam. Mopoabl BYNIKAHUYECKUX KOMMJIEKCOB U
rafibkn 061a4a0T CXOXUMMU COAEPKAHUAMM PEOKUX U PACCEAHHbIX 31EMEHTOB. [a/IbKM HECKObKO

6onee 6oratbl Rb, Ba u coaepkat meHbLue Sr (puc. 3.24)
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PucyHok 3.23.. Tpaduk SiO»-Cr B ByIKaHMTax NasieoL,eHOBOro, 30LEHOBOI0 KOMIMJ/IEKCOB U rajsiek KOHr/1IoMepaTos

Pa3pesbi: M-MaltiHauckuit, XA-YByunHckmia, OK-pekn PaccownHa v MNMonosuHKa
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PucyHok 3.24. lnarpammbl, OTparkatoLLime coepKaHusA HEKOTOPbIX PEAKUX U PAacCesHHbIX 31eMeHToB. Pa3pesbl:
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[anekn KOHrMoMeparos BynkaHuwyeckue KoMnnekcs
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M-MariiHaucknin, XA-YByunHckmii, OK-pekun PaccowwinHa v MonosunHKa
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3.1.5.1. O6cyxxpeHue

BasanbHble KOHr/IOMepaTbl, 06beanHAEMbIE B XYATYHCKYIO (M/MAM CHATONbCKYH) CBUTY MO
(ThapgeHkos u ap., 2005, 1997; lpuropenko 1981, 2011), no-suammomy, He Bcerga ABAAKOTCA
OAHOBO3pacTHOM Tonwen. B paspesax YBYYMHCKOM M MallHauCKOM ANA KOHINOMEepaToB AO0KasaH
MOCTNA/NIEOLEHOBbIN BO3PACT Ha OCHOBAHMM HAXOXKAEHWMA B TOJMWE KOHI/IOMEpPaToB rasek
pUOAaALMTOB M aHAE3MTOB, COOTBETCTBEHHO, TAHETCKOrO WU MMNPCKOro BO3pacToB. TaHETCKUI BO3pacT
OATUPOBAHHOW TaNbKN AauuTa U3 YBYYMHCKOro paspesa COMOCTABAAETCA HaMW C NaneoLeHOBbIMM
BY/JIKAHMYECKMMM 06pa3oBaHMAMM NONAYOCTpoBa YTxonok. Mo (BargacapsH u ap., 1994; rageHkos n
ap., 1997) yTXONOKCKMIN BYNIKAHOTEHHbIM KOMMNEKC CNOMKEH CybaspanbHbiMU, perke cybaKBaibHbIMK
BY/IKaHUTaMN anddepeHUMPOBAHHON W3BECTKOBO-LLE/NOMHON cepun. MNpCKo-AOTETCKMA BO3pPacT
rafiek KoHrnomepatoB MalHauCKoro paspesa Mo3BO/IAET YTBEPXKAATb, YTO HaKomnieHne 6asanbHOM
TONLWM B 3TOM YacTN 0cago4Horo 6acceiiHa Ha4anocb He paHbluUe CpeaHEro s0LeHa.

KoHrnomepatbl nEcTpble, pas/iMyHble NOo neTporpaduyeckomy coctaBy 06/10MKOB,
bopMUPYIOT HEpaBHOMEPHO pPa3BUTble ¢dparmeHTbl HWKHel rpyb6oobaomoyHOM 4YacTu paspesa
ocagoyHoro baccerHa. CoctaB 06/10MKOB M3MEHAETCA B 3aBMCMMOCTM OT 6/1M30CTM M cocTaBa
Pa3MbIBaeMbIX Komnnekcos. PopmupoBaHWE KOHIIOMEPATOB MPOUCXOAUT MPU  WMHTEHCUBHOM
AEHYJauMM  MarmaTUYecKuMx Mopos OKPAaUHHO-MOPCKMX BY/IKAHMYECKMX NOSAcoB (YTXONOKCKUM,
xpebta OMroH, KUHKMAbCKMI) M AyaiiBaam-BanarmHCKOM OCTPOBHOW Ayru, aKKPETMPOBAHHOW B
90L,EeHOBOE BPEMSA K CEBEPO-BOCTOYHOM OKpanHe EBpasmu.

B Haubonee 10KHOM M3 0NpPobOBaHHbIX pa3pe3oB — OyxTbl KBauMHa, - cocTaB ranek
KOHF/IOMEPATOB  HaMpsAMYyl  KOPPEenMpyeT C  BY/IKAHOTEHHbIM  KOMMNAEKCOM  YTXONOKCKOro
nonyocTposa. B pacnosioxkeHHOM ceBepHee MalHAUYCKOM paspese TO/lA KOHIIOMEpPAToB MMeeT
HanbO/bLUYIO MOLWHOCTb M pa3Hoobpasme obsomKos. Mo-Buanmomy, 34echb CylwecTBoBana KpynHasa
peyHas cMcTemMa C o6LWMpPHOMN NaoWwaabpo Bogocbopa.

B paspesax no pekam [onoBuMHKa M PaccolwMHA Ha COCTaB KOHM/IOMEepPaToB MOBAWANG
6n130CcTb dparmeHTOB MNO34AHEMENIOBON OCTPOBHOM Ayrv, BbIBEAEHHbIX B 006/1acTb 3po3vn w“
OrpaHMYMBABLLMX C BOCTOKA 3aPOXKAA0LWMIACA 0Caa0uHbI 6BacceiH, HAYMHAnA C soLeHa.

Takum 06pasom, nosy4yeHHble JaHHbIE AOMNONHAOT Naseoreorpapuyeckme NOCTPOEHMA rpynn
FnapgeHkosa H0.b. (2005, 1997), BHUTPU (BenoHunH u ap., 2003), yétye obo3Hauyana TeppuTopuM,
BblBEAEHHbIe B 006/1acTb 3p03MM K MOMEHTY HaKonneHus 6asanbHblX KOHFAOMepaToB 3anagHo-
KamuaTtckoro ocago4Horo 6acceiH. B rnase 4 6yaet npeanoxeHa naneoreorpadpuyeckas cxema ans

3TaNa HaKon/a1eHNA KOHIToOMepPaToBs.
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3.2. NecyaHUKm

Ona naneoreHoBbIX OTAOXKeHWUIM 3anagHo-Kamuatckoro 6acceitHa XapaKTepeH CYLLeCTBEHHO
necyaHbl cocTaB. [lecHyaHWKM BCTPeEYalTCA M B CaMbIX HUXKHMX TOPU3OHTaxX 6asanbHbIX
KOHFIOMepaToB B BWAE MPOCNOEB W /IMH3 (XYATyHCKas CBWUTA), M B YINEHOCHbIX TOALWAX,
nepecnanBanchb C aneBpoiMTaMM U apruanmMTamm (HanaHckaa csuTa). OgHako Hanbonee necyaHom
ABNAETCA CpeAHEe30LEHOBAA CHATO/IbCKAA CBUTA, 3Tan HAaKOMNEHUs KOTOPOW MPUXOAUTCA Ha Hayano
TPaAHCIPEeCCUBHOrO LUMKAA.

B rnase 2, nocesweHHON cTpaTurpadmm permoHa, NokasaHo AesieHne pa3pesa Ha CBUTLI U
0603HaYeHbl OCHOBHbIE AMCKYCCUOHHbIE BOMPOCHI.

B auccepTaumm COMOCTABAAIOTCA TOJILLM, PACMNONIOXKEHHbIE Ha OAHOM CTpAaTUTrpadUyECKOM
ypoBHe. [1na 3TOro Heo6XxoaMMbIM ABASNOCH YCAOBUE HANMYMA B pa3pe3e KOHTAKTA MasieoreHoBbIX
OTNIOXEHUN U MmenoBoro ¢yHaameHTa. Te U3 paspesos, rae NoAoWBa NaseoreHOBOM TONLWM He
obHaxeHa, cneunanbHo 0603HauYeHbl B TEKCTE.

Monesble nccnegoBaHUA Ha 3anagHon Kamuatke ocywectsnanucb otpsagom NMH PAH B 2005-
2008 rr. B paiioHe TUrMabCKOro nogHATMA. Hamu 6bian AeTanbHO ONUCaHbl U U3YyYeHbl MOPCKUE
beperoBble pa3pesbl — TOYMANHCKUIA, MalHauCcKMin, YBYUMHCKUIA. [peacTaBuTeibHble paspesbl bblan
M3y4yeHbl TaKXe No beperam KpynHbix pek — PaccowwuHe, MNonosmHke, CHaTonBaem, benoronoson,
Ywx (cm. puc. 1.3). B xoae vccnenoBaHUin NpoBOAMAOCH MOCAOMHOE OMUCaHUE NIUTOIOTUYECKUX
0ocobeHHOCTel NMOpPoA, U3YYaNnUCb TEKCTYPHbIE U CTPYKTYpPHble OCOBEHHOCTM C/I0EeB MEeCYaHWUKOB, UX
B3aMMOOTHOLEHUA, 0TBMpanuncb ob6pasLpbl BCeX pa3sHOBUAHOCTEN.

/ < Y.

© / 3.2.1. TounmnuHcKmii paspes pacrnosiaraeTcs Ha nobepexbe

s{~ Tueuavckuit paion ( Bony,
© Oxotckoro mops (cm. puc. 1.3.). Cnaratowme ero nopoabl obpasyoT

. KPYMHYIH QHTUKAMHANbHYIO CKNAAAKY, B A4Pe KOTOPOW BbIXOAAT

5 so ) OT/IO}KEHMA  CHATONbCKOM CBUTbI. fAApo  aHTUKAMHANM  OBHaXeHo
bparmeHTapHO, 4YacTb OOHaXKeHMA CKpbiTa ocbinblo. opoabl CBUTHI

/- T 3a/1eraoT CcybropusoHTasibHO, pexe ¢ yrnamu nagenua 5-7°. Haunbonee
/ noapobHo 3ToT paspes onucaH B (MnageHkos u gp., 1991). B 6eperoBom paspese

obHarkaeTca TONbKO BepxHAsA, Hambonee necyaHas 4YaCTb CHATONbCKOW CBUTbI 0buei
molHocTbio 400 m. [1na ceBepo-BOCTOMHOrO Kpblala CKAAAKN XapaKTepHbl Aedopmaumnm pacTaxKeHus
cbpocoBoit KnHematukn (Mowucees, Conosbes, 2010), cKaTMa CO CTPYKTypamu BKAMHUBAHUA M

HaaBwura.
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Ha pucyHke 3.25. npuBeneH o606LeHHbIM pa3pes3 CBUTbI C yKazaHMeM mecT oTbopa npob.
[na necyaHVMKOB XapaKTepHbl TEKCTYPHble MNPU3HAKKW, MOAYEPKMBAIOLLME MENKOBOAHbIE YCN0BUSA
HaKON/IEHWA: KOCaa CIOUCTOCTb, 3HAKK pAbu, xoabl Yepsein-unoegos (puc. 3.26.)
Bcero otobpaHo 6onee 50 06pa3LoB MNecYyaHWKOB, M3 HUX MOACYMTAHO COOTHOLIEHME
nopoaoobpasyowmnx MrMHepanos U obnomkos nopog B 23 wandax (npunoxkeHune 2). Mo cocraBy
MecYaHWKM OTHOCATCA K KBapL,-MOEBOLIMNATOBbIM rpayBakKaM, HECKO/IbKO 06pasLL0oB NpeacTaBAAoT

coboli Me30MMKTOBbIE M aPKO30Bble NecYaHMKK No Knaccudumrkauum B.A. WyTtosa (1975).
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PMCVHOK 3.25. /luTonornyeckas KoJIOHKa OT/IOXEHWUI CHATOJ/IbCKOM CBUTbI TOUYMJIMHCKOro pa3pe3a. HaHeceHbl

HOMepa 06pa3LI,OB, No KOTOpPbIMm NpoBoANNCA NoACYET cCoCTaBa NeCYaHUKOB.
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PucyHok 3.26. TeKcTypHble 0COBEHHOCTM B MeCYaHWKax CHAaTONbCKOW CBUTbI, TOUUAMHCKKIA pa3pes. Ha BepxHei
doTorpadum  OTYETIMBO BUAHA KOCas CNOWUCTOCTb, MOAYEPKMBAEMAs YIAUCTbIM  MATepuasoM Ha  MJIOCKOCTAX

HanaacToBaHuA. Ha HUXKHel ¢0Torpa¢wm — 3HaKu pFI6M Ha OoTnpenapnMpoBaHHOM Npocaoe Nnec4aHUKOB.

O606LLeHHbIN COCTaB MeCcYaHMKOB: KBapL, nNpeacTaBAeH MOHO- U MOJUKPUCTANIMYECKUMMU
3epHaMM, YacTO XOPOWO OKATaHHbIMW, C HEeDOONbLIMMM Ta30BO-KUAKMMU BKAOYEHMAMU. B
He3HaYMTeNbHOM KOJIMYECTBE BCTPEYAIOTCA CPOCTKM KBapLA M NONEBbLIX WNAToB. MoseBble WnaThl, B

OCHOBHOM NNarnoknasbl, pexXe MUKPOKZINHbI N OPTOK/1a3bl TabnuTtyaTble UK HenpaBManoﬁ d)OprI
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KPUCTaNbl, 4aCTO CABOMHUKOBaAHHbIE. [ToneBble WNnaTbl 3aMeLeHbl CEPULIUTOM, peXxe KapboHaToMm.
Cpean o0bnomKoB Mopos, AOMUHUPYIOT BY/IKAHUTbI C IEACTOBOM M (eNb3MTOBOM CTPYKTypamu, B
MeHbLUEN CTeNneHn BCTpeYvarnTca 0610OMKM KBApLUTOB, OCAA04HbIX MOPOA, NPAKTUYECKN OTCYTCTBYHOT

dparmeHTbl MeTamopouyeckunx nopog, (puc. 3.27.).

PucyHok 3.27. Cocras nec4yaHMKoB
CHaTONIbCKOW CBUTLI, NPWBEAEHHLIA Ha Auarpamme
WyTosa B.A. (1975) gns ToumnuHckoro paspesa. QFL —
KnaccudmKaumMoHHasA guarpaMmma cocTaBa MecyaHWKOB,
rae Q=Qm+Qp, F=Fm-+Fp,
L=Qq+Fg+Lv+Lm+Lssh+Lsa+Lsch+Lst+Lso (cumsonbl cm.

B NPUIOKEHUU 2)

PucyHok 3.28. MeTtporpadua necyaHnkos
F9CHaTO/IbCKOM CBUTLI: BUAHA cnaban copTUPOBKaA U

@S néecTpoiii coctas 0610MKoB (HUKom X).
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C - v
/ « ) 3.2.2. MaHauCKMi pa3pe3 pacrnosiokeH y Mbica BabylwKuH, K
J
© /
+ .
. tewnapn: /.. BOCTOKY OT XpebTa OmroH (puc. 1.3.). ®PyHaameHTOM 3aecb cyaT
A v v
“ oo Me/IoBble MEeCYaHWKM MAMHAYCKON CBUTbI, OTHOcAWMecAa K daumm
O Q.. - P ¢ o,
¥ o <¥ AuCTanbHbiX  TypbuauTto (ConosbeB, 2008) wu HakonuBwMecs B
o |
N rnyboKOBOAHbIX YCNOBUAX. Ha HUX C yrnosbiM U cTpaturpadpmyeckum
/// Hecornacvem 3aseralT MOpoAbl CHATONbCKOW CBWUTbI. HenocpencTBEeHHbIN
/ .*  KOHTaKT 3a/lepHOBaH. HWXHIOIO uYacTb TOAWM CAaraloT necTpble pasHoraneyHble

KOHrNOMepaTbl, OnucaHHble B pasgene 3.1. Bblle OHM CMEHAKTCA MeNKOBOAHO-
MOPCKMMMK MecyaHUKamu. B nNpeuMmyl,ecTBEHHO MecYaHUMKOBOW TO/LE CHATO/NbCKOW CBUTI
BCTPEYAIOTCA MPOC/IOM YIIUCTbIX FMHUCTBIX Nopog (puc 3.29.). TeKCTYpHO-CTPYKTYpHble 0COBEHHOCTH
Mec4aHMKOB — OOW/bHblIE 3HAKM pPsABM, KOCas CAOMUCTOCTb, MOAYEPKMBAEMAn pacnpesefieHnem
YIICTbIX YacTuL, CBMAETENbCTBYIOT O ME/IKOBOAHbIX YCOBMUAX HaKOMAeHus. YacTo B necyaHMKax
BCTpeyatoTca oxenesHeHHble 30HbI (puc. 3.30, 3.31)

N3 paspesa 6bi10 oTtobpaHo 20 obpasyoB necyaHukos, ana 10 u3 HUX aHanmMsmMposanca
cocTaB. [lecyaHMKM OTBEYAOT MOJIeBOLUNAT-KBAPLEBbIM rpayBakkaM, B KOTOPbIX AONA KBapua
coctasnset 25-37%. Keapu, MOHO- M MONIMKPUCTANNMUYECKUM, cpean 06/10MKOB BCTpeYaloTcA 3epHa
KBAapLMTOB, OTHOCMMbIX K O06/s0MKam nopoa. [onesble wWnNaTbl NpPeACTaBfeHbl B OCHOBHOM
NNArMoKNas’amMm, pPeXke KanueBbiIMW MONEBbIMM LWNaTamu (OPTOKNA3, MUKPOKAUH), cnaras 8-24%
nopoapl. 4acto 370 yANMHEHHble TabnuTyaTble 3epHA, PeXKe HeOKaTaHHble KPUCTannbl. BTopuyHble
M3MEHEHUA — CepULMTM3aLMA, KapboHaTU3aLMA — pa3BUTbl HepaBHOMepPHO. Cpeamn 0610MKOB NOpoA,
AOMUHUPYIOT BY/JIKAHMTbI. ITO 3epHa C (enb3MTOBOM W MWMKPONIUTOBOW CTPYKTYpamu, a TaKkKe
BY/IKAHMYECKME  CTEKNa, 4acTo  AEeBUTPUPUUMPOBAHHbLIE,  XJIOPUTU3UPOBAHHbLIE,  PEAKO
LeoNnTU3NpPoBaHHble. OcafoyHble nopodbl (NecYaHWKM U TAMHUCTble GparmeHTbl) BCTpevatoTca
3HauMTEeNIbHO pee, a 0b6NOMKM meTamopdUyeckMx Nopoa, NPeAcTaBAEHHblE X/N10PUTOBbIMU U

adMboNUTOBLIMM CNAHLAMU, HabtoAalTCA B egUHUYHBIX cny4danx (puc. 3.32, 3.33; npunoskeHue 2).
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PucyHok 3.29. JIuTonornyeckas KOMIOHKA OT/IOMKEHMUI CHATO/IbCKOM CBWUTbI MaiiHauckoro paspesa. HaHeceHbl
Homepa 06pasLoB, MO KOTOPbIM MPOBOAMICA MOACYET COCTaBa NecyaHUKOB. B BepxHel 4YacTu pa3pesa B NecyaHuKax

OTMEYEH FNayKoOHUT.
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PMCVHOK 3.30. ToHKOMAUTYaTble MecyYaHWKM C KPynHbIMK KpEMHMCTO-Kap60HaTHbIMM KOHKpeunamm,

Ma#HaucKkuii paspes

PucyHok 3.31. YrancTble npocnou B necyaHukax, MaiiHauckuii paspes
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PucyHok 3.32. CocTaB nec4yaHWKOB CHATO/IbCKOW CBUTHI,
npueeaéHHbIN Ha auarpamme LWyToea B.A. (1975) ans
Ma#Hauckoro paspesa. QFL —knaccudmKaumoHHan
AmMarpamma coctaBa necyaHukos, rae Q=0Qm+Qp,
F=Fm-+Fp, L=Qg+Fg+Lv+Lm+Lssh+LsatLsch+Lst+Lso

(cumBonsl CM. B NPUNOXKEHUN 2)

PucyHok 3.33. MeTporpadus necyaHMKOB CHATONbCKOW CBUTLI. BuAHA pasnnyHas cTeneHb COpTUPOBKU. KapboHaTHbIM

LEeMEHT NeC4aHMKOB COCTaBNAET A0 40%, cpegn ob610mMKOB AOMUHUPYIOT ('bpaFMEHTbI BYNNIKAHUYECKUX, 3HAYUTENIbHO pexKe

- meTamopouuecknx nopog,. Ha sepxHux dotorpadusax HUKoaM X, Ha HUKHUX 1.
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/ L © ) 3.2.3. YBYYMHCKMI1 pa3pe3 pacnonaraetca B beperoBom obpbise
+ ) -
o wewei . GyxTbl KBaumMHa (cm. puc. 1.3). Mopoabl 34ech cnaraloT ABe CKAAZKU —
A
&
o o . .~ @HTUKAWHANbHYIO C KPYMHbIM BbIXOAOM ME/IOBbIX NECYaHWMKOB B AApe U
N {ﬁ\%/p
o ; Y COMpPAXEHHYIO C Hel cUHKAMHanbHyto CC3 npocTupaHua, AApo KOTOpoW
/N/ CNOXEHO NOpPoAaMN MUOLLEHA, C Yr1amMK NageHns KpbiabeB 17-25°. MowHocTb
/ ~ ' naneoreHoBOW YacTM OCafO4YHOrO paspesa 34ecCb 3HAYUTENbHO COKpaLUeHa.

/ \\ MoLwHOCTb cHaToNbCKoM cBuTbl coctasaseT 90 m (puc 3.34).

MopoAabl CBUTLI C YINOBbIM U CTPATUTPADUUYECKMM HECOT/TACMEM 3aN1ErAlOT HA BEPXHEMEOBbIX
MecyaHMKax MaMHAUYCKOM CBUTbl. B HWMKHENW 4YacTM To/Wa npeacTaBieHa MNpPeuMmyLLECTBEHHO
KOHI/IoMepaTaMn, YepeaylowmMMmncs ¢ necyaHMkamu. KoHrnomepatbl necTpble, pasHoraseyHble,
TonwmHa npocnoes coctasnfaetr 50-70 cm. lMecyaHMKKM, nepecnamBaloOMEcs C KOHIIoMepaTamu,
rpybo-cpeaHe3epHUCTbIE, YaCTO KOCOCIOUCTbIE, C «MNAaBatolLein» ranbkoin. CocTas M BO3PacT ranek us
KOHI/IOMepaToB HWMMKHEeM YacTu paspesa nogpobHo onucaH B pasgene 3.1. (puc. 3.35, 3.36)

N3 paspesa 6bi10 oTo6paHo 12 obpasuos, noacyét Bénca no 4 wandam. MNecyaHWKM Mo
COCTaBy OTBEYAlOT MONEeBOWNAT-KBapLuesbim rpayBakkam (puc 3.37., 3.38.). Ksapy, MOHO- U
NONMKPUCTAaNNMYECKU, 6e3 BKAtoYeHn, cnaraeT 23-31% ot niowagm wnanda. Hepeako BCTpeyatoTcs
3epHa KBapua TpeyrosbHoi popMbl CO CriaxKeHHbIMK pebpamu, cpegHen okaTaHHOCTU, dopma 3epeH
yKasblBaeT Ha nX BY/IKAHOreHHOe npoucxoXKaeHue. [lonesble WNATbl NpeacTaBaAEHbI
nAarMoknasamu, Kasumesble MoJsieBble LWNATbl BCTPeYatoTca peako. TabnuTtyatble M KBagpaTHble B
CEeYEeHUM 3epHa nosesbix WnaTtoB cnaratoT 13-22% nnowaan wnuda. Monesbie wWNaTbl MecTamu
3aMeLlleHbl arperatom coccioputa, pexe cepuumta. Cpegu 06/10MKOB MOpOA Yale Apyrux
BCTPEYAOTCA BYJ/IKAHWYECKME CTEKNA, BY/IKAHUTbI C GENb3UTOBON M MUKPOIUTOBOM CTPYKTypamu
OCHOBHOM Maccbl. By/nKaHMYecKMe CTeKNa YacTUYHO AEeBUTPUOULMPOBAHDLI, 3aMeLLEHbl arperatom
FIMHUCTBIX MUHEPaNoB, XI0PUTU3UPOBaHbI. PparmeHTbl BYIKAHUTOB MMeEIOT 6osiee CBEXUIM 06NUK,
XOTA CTEK/NOoBaTaA Macca, Claralowan UHTEPCTULMM MEXAY IeMCTaMM U KpUCTasnaMn NAarnokaasa,
4acTo 3aMeleHa BTOPUYHBIMU AUHUCTBIMM MUHepanamu. OBNOMKM BY/IKAHUTOB CpeaHen U
XOpPOLLEN OKaTaHHOCTU, B LENOM UX Pasmep KpynHee MUHEPAJIbHbIX 3ePeH, CNaratoLmx necyaHmKm.
Kpome BYNKAHUTOB B 3aMETHOM KOJIMYECTBE BCTPEYAtOTCA OOBNOMKM MEeCYaHWKOB, MO-BUAUMOMY,

no3gHeEMeNOoBOro Bo3pacTta.
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>< y4acmok o6HaxeHus,
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@ KkapboHamHkle KOHKpeyuu

apaunnumel, efmuHel

30Ha OpobrieHUs 6 necyaHukax

KOHEROMEpambi, BpeKYLL — y2r1E¢DULLPOBAHHLIE MPOCIOU

PucyHok 3.34. JluTonornyeckas KOMOHKa OT/IOMKEHUI CHATO/NbCKOM CBUTbI YBYYMHCKOro paspesa. HaHeceHbl

HOMepa O6paSLI,OB, No KOTOpPbIMm NpoBoANNCA NoACYET CoCTaBa NeCYaHUKOB.
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PucyHok 3.35. Kococnouctbie necyaHWKM C pacceaHHbIM YrAWCTbIM MaTepuanom, B CpedHeld 4acTu TOHKUM

NPOCNOW raneyHoro maTepunana, YBy4mHCKIiA paspes

PucyHok 3.36. MNepecnavBaHne OXeNe3HEHHbIX MNeCYaHMKOB W MJIOXOCOPTUPOBAHHBIX KOHI/IOMEepaTos,

YBYUYMHCKUI pa3pes.



76

PucyHok 3.37. CocTaB nec4yaHWKOB CHATO/IbCKOW CBUTHI,
npueeaéHHbIN Ha auarpamme LWyToea B.A. (1975) ans
YBy4nHcKkoro paspesa. QFL —knaccudukaumoHHas
Amnarpamma coctaBa necyaHukos, rae Q=0Qm+Qp,
F=Fm-+Fp, L=Qg+Fg+Lv+Lm+Lssh+Lsa+Lsch+Lst+Lso

(cumBonsl cM. B NPUNOXKEHUN 2)

PucyHok 3.38. MeTporpadunsa nec4aHMKOB CHATONbCKOW CBUTbI. Ha neBoi — NaOXOCOPTUPOBaHHbLIA NecYaHuK ¢
dbparmeHTammM BYJIKAHUYECKMX MOPOL, U KPYMHbIMKW 3EpHAaMM KBapLLa U NAarMokaasa; uemeHT KapboHaTHbIM 6asasbHoro

T™Mna, HUKoAu X. Ha npaBoii — Me/IKO3epHUCTbINV F1ayKOHWUTOBbIM NeCYaHWK U3 BepxHeit YacTu paspesa, Hukou l.

C
/ 3.2.4. Pa3pe3 no peke PaccowuHa. B npasom 6o0pTy peku
o * PaccowwHsbl, B8 800 m Bbiwe No TeyeHUtO OT BNageHUs ee B p. HamaHy,
A
O <
T o
° s

BY/IKAHUTAX MPeANoNOKUTENbHO MO34HEMENI0BOro Bo3pacta. CpaBHeHue

NMecyaHMKOB M3 3TOr0 paspesa C MecYaHWKamu CTPATOTUMUYECKUX MOPCKUX
6eperoBbix pa3pe3oB BeCbMa NPUHLMNMUANBHO, TaK KaK 34eCb OTYET/IMBO BUAEH KOHTAKT

HUXKHEN YacTU TOAWM U BepxHemenosoro ¢yHAameHTa. ITO MO3BOASAET YBEPEHHO
COMOCTaB/ATb PACMONOXKEHHbIE HAa OAHOM CTpaTUrpadMUYEcKOM ypPOBHE C/1I0M NecHaHnKoB. basanbHasn

YacTb KaMHO30MCKOro pa3pe3a CnoXeHa MN10OXOCOPTUPOBAHHbIMKU KOHI1oOMepatamm C nNpocioAamMmu
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aNeBpo/IMTOB, Bbllle OHWU CMEHAIOTCA a/NeBPONTAMM, BMELLAIOWMMM KPyNHble Nayku yrnen (puc
3.39., 3.40.), a uepe3 15 m BBepX N0 paspesy — KPYNHO3EPHUCTbIMM NecyaHUKamu. B anesponutax
BCTPeYatoTcA 06MNbHbIN yrnedrunMpoBaHHbIN PacTUTENbHbIA AEeTPUT U oTneYaTku Gaopbl. MecyaHmKm
TaKe HacbliWweHbl yrneduUMpPOBaHHbIM  PacTUTENbHbIM  AETPUTOM, PaACMoNaraloWMMCA  Ha
MOBEPXHOCTAX HaNIacToBaHMA, MOAYEPKMBAOWMM KOCYH CAOUCTOCTb. [0 rpaHyioMeTpuyeckomy
COCTaBY MECYAHWMKU MEHSAIOTCA OT KPYMHO3EPHUCTbIX A0 MENKO3EPHUCTbIX. MeNKo3epHUCTble
necyaHWKkn Gosee 3pesible, B HUX OTCYTCTBYET PacTUTENbHbIN AeTPUT. BuanMmas MOLWHOCTb TO/LM

necyaHunkos coctasaaet 130 m.
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¥ YrmeguupoBaHHbIA pacTUTENbHbLIA AETPUT
Mecku U NnecHaHUKK

#  [QU3bIOHKTUBHAs OUCNoKauus

; AneBponuTHI, MMUHbI
7  Peakuit KOHTaKT

Mpocnow yrna
AS-06-8+Td Homep obpasua - B :

(+7h - npoaHanuanpoBaHa TakENas dpakumus) )

w w w BynKaHoOreHHo-KkpeMmHWcTas Tonula

HoloioM o BEpXHEro mMena

PucyHok 3.39 J/luTonoruueckas KONOHKA OT/IOXEHWI HanaHCKoW CBUTbI B pa3pese no p. PaccolwmnHe. HaHeceHb!

HOMepa o6pa3u,os, Nno KOTOpPbIMm NpoBoANNCA NoACYET cCoCTaBa NecYaHUKOB.
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PucyHok 3.40. HepaBHOMEPHO CIOMCTbIE NECYAHMKM HanaHCKOM CBMTbI, p. PaccowmnHa.

N3 paspesa 6bian oTobpaHbl 8 06pasuoB, NoacyéT coctaBa Bénca no 3 wandam. Ha
KnaccudurKaumoHHow amarpamme (Lytos, 1975) durypatvBHble TOYKM NECYAHUKOB COCPEAOTOYEHbI
npenmyLLecTBeHHo B none rpayBakk (puc 3.41.). 3epHa kBapua ceexue (19-27%), ¢ pepkumu
BK/IIOYEHUAMM, OKATaHHbIE U OCTPOYro/ibHbIE, HEPEAKO NOANKpUCTaNAnYeckue. Monesble wnatol (12-
24%), B OCHOBHOM MJArMOKNa3sbl, CNAraloT MOHO- W MOJIMCUHTETUYECKM CABOWHMKOBAHHbIE
Kpuctannbl. OHM cnabo oKaTaHbl M YACTUYHO 3aMelleHbl BTOPUYHBIMW MWHEpPanamu (cepuumutom,
KapboHaTom). JJOMUHUPYIOLLMMM KOMMNOHEHTAMM, CNAraloWUMM NECHaHUKN, ABNAKOTCA dparmeHTbI
BY/JIKAHMYECKMX U OCAZOYHbIX FOpHbIX nopos (46-62%). dddysmsHbie nopoabl ¢ denbauToBoW
CTpyKTypoi coctasnaoT Ao 10% Bcex 06N10MOYHbIX YacTUL, B MEHbLUEM KO/NMYECTBE BCTPEYaloTCs

BY/IKAHUYECKME CTEKNA, BY/NKAHUTbI C GeNb3nTOBOM M MUKPOJIIMTOBOWM CTPYKTYPamM, NecCYaHWUKM

(puc. 3.42).

PucyHok 3.41. CocTaB necyaHWKOB CHaTO/IbCKOW CBMUTbI,
npueeaéHHbIN Ha auarpamme LWyToea B.A. (1975) ans
paspesa no p. PaccowwunHe. QFL —KnaccudukaumoHHas
Avarpamma cocTaBa necyaHukos, rae Q=0Qm+Qp,
F=Fm-+Fp, L=Qq+Fg+Lv+Lm+Lssh+Lsa+Lsch+Lst+Lso

(cMmBOAbI CM. B NpUNOKEHUM 2)




PucyHok 3.42. MMeTtporpacdusa necyaHMKOB HANAHCKOW CBUTbI, pa3pe3a no p. PaccowwuHe. Bosbluyio ponto

0610MKOB COCTaBAAOT By/IKaHM4YeCKne nopoabl U KpeEMHU, HUKONU X.

/0 3.2.5. Pa3pe3 no peke MonoBMHKA pacnosiodkeH Ha neBom bepery
< pekun, cTekatwowei c r. MonosuHHas (cm. puc. 1.3). 3gecb obHaxatoTCs

/\O nopoabl HanaHckoi cutbl (Kapta , 1999). 3710 ropusoHTanbHO
+o Q ~ 3a/1eratolLan necyaHan To/Wa, BUAMMAan MOLLHOCTb KOTopon okono 50 m.
° so MogowBa TONWM He BCKpbITa. B  HMXKHEM 4acTM paspe3  C/AoXKeH

" MmenKoraneuHbiMm PbIX/1bIMM KOHFIOMEPATAMU, CLLEMEHTUPOBAHHbIMK BypbIM

necyaHukom (puc 3.43). Bbile KOHIIOMEPATbl CMEHAKTCA MecYyaHUKamu C
0bunbHOM «nnaBatowWen» rasbKon yrna, ropusoHTasIbHOM W KOCOM CNOUCTOCTbIO WU
yrnedmumMpoBaHHbIM pacTuTebHbiM geTputom (puc. 3.44). BeH4yaeT pa3pes Ma/IoOMOLLHbIN Npoc/ioi
KOHIIOMepaToB, CMEHAOLLMINCA FNAYKOHNUTOBBIMM NECYaHUKAMM.

BAn3ocTb paspe3oB M CX0XKecTb 06/1IMKa M cOoCTaBa MECYaHUKOB, HA/IMYME MPONAACTKOB YrAa
NMO3BO/IAIOT COMOCTAaBUTb MeXAy COOOWM MecyaHyro TOAWy paspes3a pek lMonoBuMHKa M HanaHa.
MecyaHMKKM, obHaxKawowueca B OeperosBblx 06pbiBax p. [MOSOBUHKW, KOPPENUPYHTCS HaMKU CO
CpefHel YacTbto NecyaHoro paspesa p. PaccowwmHbl.

N3 paspesa 6b110 oTob6paHo 5 06pasuoB, noacyeT coctaBa BEncA no 3 wandam. MecyaHMKu ns
pa3pesa no peke MoNOBMHKE MO COCTaBy COOTBETCTBYIOT MONEBOLINAT-KBAPLEBbLIM rpayBakkam (Cm.
puc. 3.45.). Keapuy cnaraer 13-23% nopogabl. ITO cpeaHelt M Xopollel OKaTaHHOCTU 3epHa
MOHOKpUCTanAnyeckoro  obsMKa, HepeaKo  BCTPEYaloTCA  3epHa  TPeyronbHo  Gopmbil,
CBMAETENbCTBYIOWME O PaspyWeHUM By/JKaHOTeHHbIX nopogd. [lonesble wnatbl (11-21%)
npeAcTaB/ieHbl NAarMoKNa3oM U MUKPOKANHOM B BUAE CPeAHEN OKAaTaHHOCTU 3epeH U YANMHEHHbIX
KPUCTANNO0B, BTOPUYHO 3aMELLEHHbIX CEPULMTOM. BCTpeyatoTca CpOCTKM KBapLa M NOJIeBbIX LWIMNATOB,

ABNAIOLLMECA, N0 HAlLeMy MHeHWIo, parmeHTamm nopog, kucnoro coctasa (puc. 3.46.).
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AS-06-28

E

¥  AS-06-27

T omE

YcnoBHble 0603Ha4YeHns
¥ YrnenunpoBaHHbIA pacTUTENbHbIA OETpUT

7 Pesknit KOHTaKT

AS-06-27 Howmep obpasua

HDOCHOH M NavykK KOHrnomepaTtoe

Meckn 1 necyaHUKK
>< YJyacTok obHaxeHwus,

CKPbITbIM OCbINbLIO

PucyHok 3.43. /lutonornyeckan KoNoHKa OTIOXEHUI HAaNaHCKOM CBMTbI B paspese no p. MonosunHKe. HaHeceHb!

Homepa 06pa3LoB, N0 KOTOPbLIM NPOBOAM/ICA NOACYET COCTaBa NECYAHMKOB.

PucyHok 3.44. HepaBHOMEPHO C/MOMUCTblE MecYaHWKM HaMmaHCKOW CBWUTLI, p. PaccolwmHa. B Toswe necyaHUKoB

BCTPEYaeTCA «nsiaBatowan raibka» yrna.
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PucyHok 3.45. CocTaB nec4yaHWKOB CHATO/IbCKOW CBUTHI,
npueeaéHHbIN Ha auarpamme LyToea B.A. (1975) ans
paspesa no p. MonosuHke. QFL —KknaccudmKaumoHHan
AMarpamma coctaBa necyaHukos, rae Q=0Qm+Qp,
F=Fm-+Fp, L=Qg+Fg+Lv+Lm+Lssh+LsatLsch+Lst+Lso

(cumsonsl CM. B NPUNOXKEHUN 2)

PucyHok 3.46. MeTporpadums necyaHWMKOB HaMaHCKOM CBUTbI, paspe3 no p. lNonosuHke. Cpegn obaomkos

AOMUHUPYIOT BYNIKAHUYECKME NOPOAbl U KPEMHU, HUKOIN X.

/O 3.2.6. Pa3pe3 no peke benoronoBaa pPacnosioXKeH 3HAYUTENbHO

* lO)KHEe OMuCaHHbIX Bblwe pas3pe3oB (cm puc 1.3.), pagom C HuUm

A ° pacrnonoXeH u paspes no p. Ywx. B gucceptaumm oH npuseneH gna

+o Q CpaBHEHMA, 4YTOObl BbIABUTb NaTepasibHble M3MEHEHMA B COCTaBe
o

90LLEeHOBbIX MeCYaHUKOB, pa3pes No p. YWX B CPAaBHEHNE He BKAKOYEH MU3-3a

) ) §

A,

(L7
\

i TOro, YTO OKa3a/ICA C/IOXKEH KPWUCTaN/IOKNACTUYECKMM Typom. ITO CBOAHbIN
pa3pes, COCTaB/IEHHbIA M3 OTAENbHbIX Y4Y4aCTKOB, OOHA)KeHHbIX B BoOpTax peKwu.
Bugmmaa mMoLHOCTb NECYaHMKOB, 3aseralowmx cybropmMsoHTanbHO, cocTaBaseT 65 m
(puc. 3.47, 3.48). Mopowsa ToNWwM He obHa)KeHa, NO3TOMY HEBO3MOXHO ONpeaenuUTb
NONIOXKEHNE NECYAHUKOB OTHOCUTENbHO FPaHMULbl C MenoBbiM pyHAameHTom. CocTaB NecyaHMKOB Ha
KnaccMdUKaUMOHHON Auarpamme OTBEYaeT KBapL-Mo/IeBOLINATOBbIM M MOJIEBOLLNAT-KBAPLEBbLIM
rpayBakkam (puc. 3.49). Keapu, M nonesble LWNaTbl CXOXWM C ONMCAHHbIMKM B paspesax No pekam

PoccowmnHe n NonosunHKe, a cpeam obsomKoB nopoa B paBHbIX KO/IMYECTBAX OTMEYEHbI BY/ZIKAHUTbI C

$benb3nToBOI, NENCTOBOM U MUKPOIUTOBOW CTPYKTYPaAMMU.
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M
6 5 XA-08-125
XA-08-124
XA-08-123
0 ul XA-08-122+Td

Mpocnou 1 nNayku KOHIMoMepaToR

Meckn 1 Nec4aHukn

| AnesponuTsl, MUHL!
- Mpocnow yrnsa

XA-08-122+Te  Homep obpasua
(+7th - NpoaHannanpoBaHa TskeEnas pakums)

PucyHok 3.47. /lntonormyeckas KOMOHKA CHATONbCKOM CBWUTbI, OBHaXEHHOW B paspese no p. benoronosas.

HaHeceHbl Homepa 06pa3LLoB, MO KOTOPbLIM NPOBOAMJICA MOACHET COCTABA NECUAHMNKOB.

PucyHok 3.48. O6HaxeHMe necyaHNKOB CHATONbCKOM CBUTbI NO p. benoronosas.

PucyHok 3.49. CocTaB necyaHWKOB CHAaTONbCKOW CBUTbI,
npueeaéHHbIN Ha gnarpamme LyTosa B.A4. (1975) ana
paspesa no p. MNonosuHke. QFL —knaccndpurKaumoHHan
Avarpamma cocTaBa nec4aHukos, rae Q=Qm+Qp,
F=Fm+Fp, L=Qqg+Fqg+Lv+Lm+Lssh+Lsa+Lsch+Lst+Lso

(cMmBOAbI CM. B NpUNOKeHUM 2)
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3.2.7. 0606WWEHHAA XapaKTepPUCTUMKA COCTaBa NeCYaHMKOB NO U3yYeHHbIM pa3pe3am

[Ona Bcex M3yyeHHbIX pas3pe3oB Oblna NOCTPOEHHAs CBOAHAA AMarpamma Mo COocCTaBy M
Xapaktepy 06/0MKOB TrOpHbIX MopoA. Bce necyaHMKM Ha Hel o06pasytoT 061aKo  Touek,
PacnonoXeHHbIX 61M3 BEpPLIMHbI «BY/IKAHUYECKME NOPOAbI», MEeCYaHMKM OTHOCATCA K obnactu
neTpoknactuyecknx rpaysBak (LeaHos, 1987). HesHauuTeNbHOE YMEHbLUEHWE KOAMYECTBA
3¢ dy3nBHbIX NOPOA B 06/10MKAxX U YBEIMYEHNE KPEMHUCTbIX XapPaKTEPHO A1 NecYaHUKOB BEPXHEN
YaCTU CHATO/IbCKOM CBUTbI, 0OHAaXKEHHbIX B TOYMAMHCKOM pa3pese, a TakKe 41a YBYYMHCKOro paspesa

(pnc 3.50.), yto roBopUT 06 yBEAUYEHUW BAUAHUA MaTepmana CHOCMMOro ¢ AdaiiBasm-BanarmHcKkol

ayrun.,

PucyHokK 3.50. Ounarpamma cocTtaBa
¢dparmeHTOB NOPOA B NECYAHMKAX CHATO/IbCKOM

ceutol, no (lWeaHos, 1987). wvolc -

BY/IKGHUYECKMX, SIliC — KpeMHEN 1 KPeMHUCTbIX
cnaHues, sed+met - 0CaflouHbIX U

MeTaMmopdUUECKMX.

Silic. Sed+Met

Ha cBogHoOW TpeyronbHOM Aauarpamme ¢ obnactamn  reoguMHamMMYeckMx 0BOCTaHOBOK
dopmmpoBaHma ncammutos, no (Dickinson, 1983), coctas nopog nuTatoWMX NPOBUHUMIK (M KX
reogMHamuyeckaa nosuuma) nonagaer B Mons CMELIAHHOIO0 TUMa MCTOYHMKA, a TaKXke

3pOAMPOBaHHbIX M c1abo3apoampoBaHHbIX Ayr nepexogHoro Tuna (puc 3.51.).

o,
S, PucyHok 3.51. Coctae necyaHuKoB M3 obnacTei cHoca

pasHbIX reogMHamuueckux obctaHoBok, no (Dickinson,

1983). | — ueHTpanbHaa uvactb nnatdopmsbl; 1l —
nepexogHas 30Ha naatdopmbl; Il —  BbicTynbI
oyHpameHTa; IV — oporeHHble o6bnactn; V-VII -
OctpoBHble ayrn: V — pacuneHeHHas, VI -

cnabopacuneHeHHas, VIl — HepacuneHeHHas.
1-6 paspesbl: 1 - TounmnmHckun, 2 — MaliHauckun, 3 -

YBY4YMHCKMIA, 4 — no p. PaccowwmnHe, 5 — no p. NonosuHkKe,

6 — no p. benoronosoii.




84

3.2.8 UccnepoBanua Bcepoccuiickoro HedpraHoro HayuyHo-uccnepoBaTelbCKOro MHCTUTYTA
(BHUIPWN), Koppenauma NoNyYeHHbIX AaHHbIX

MacwTabHbIMM  UCCNEA0BAHUAMMW MNANEOreHOBbIX TEPPUrEHHbIX OT/IOKEHUW 3anagHou
KamyaTku 3aHmMmanca MpuropeHko H0.H (1969, 1981). B cBomx paboTax oH M3y4yan GOpMauMoHHYO
MPUHAANENKHOCTb NECYaHUKOB XYTYHCKOW, HAaNaHCKOM M CHaToNbCKoW cBUT. B paboTe (FpuropeHko,
1981) nokasaHO pacnpocTpaHeHWe pPa3NIUYHbIX «acCoUMALMA» MNEeCYaHMKOB, BbIAENEHHbIX MO
OOMMHUPOBAHUIO B 0D6/IOMOYHOM KOMMOHEHTE TEX WU WHbIX MArMaTUYecKMx NopoA, MNOKasaH
NPEeMMyLLEeCTBEHHO He3pesibli COCTaB MEeCYaHMKOB YKa3aHHbIX CBUT. EQMHCTBEHHbIM HeyaobcTBOM
ABNSIETCA OTCYTCTBME MNPMBA3KM 00PasLoB K KOHKPETHbIM OOHaxeHusm B npeaenax 3anagHol
KamuyaTKun. 9T0 3HAUNTENbHO YCIOXKHAET BO3MOXKHYIO KOPpPEenaumio.

AHanunsom KepHa npobypeHHbix B 1980x rogax napameTpuUUEcKUX CKBa*KMH B npeaenax
Turnnbckoro paoHa 3anagHo KamuyaTku TakKe 3aHuMmanca konnektns BHUIPWU. Mo pesynbtatam
06paboTKM KepHa bbin cocTaBneH OTYET (0TB. ucnonHuTensb J1.B. Foma, ucnonHutenm H0.C. BOopoHKoB,
N.M. MbinnHa n gp.), xpaHawmiica B PFP. YeTbipe CKBaXKMHbI C NOJHBIM OTBOPOM KepHa npobypunmu
nopoabl CpeAHEes0LEHOBON  CHATONbCKOM  cBUTbl. CpeaHe-PocCOWMHCKaA, PocCCOLIMHCKaA,
Xpomosckaa 1, 2. Pacnosio)keHne CKBaXKMH W COCTaB MNECYaHMKOB, OTOOPaAHHbIX M3 KEpPHOBOro
maTepuana, npuveBeseH B COOTBETCTBMWM C oT4yeTom no Teme «O6paboTka maTepuanos bypeHuA
MapamMeTPUYECKUX CKBAXKMH TUIMALCKOro paioHa 3anagHoi KamuaTkm» (oTB. ucnonHutenb J1.B.
Ffoma) Ha pucyHke 3.52.

ABTOpOM AmccepTaumm 6blIM UCNONb30BaHbl JAHHbIE MO aHAAM3y COCTaBa U MUHEPaNorum
TAXKENON ¢paKUMM MNEecYaHMKOB CpPeAHEes0LEeHOBOM CHATO/IbCKOM CBUTbI. [lecyaHUKKM, BCKPbITble
CKBa)kKMHaMK, uMmeloT 6Oonee Hespenbliit COCTaB, YacTO OHM OTHOCATCA K rpayBakkam Mo
Knaccuoukaumm B.A4. WyTosa (1975). Cpean noponoobpasyowmx MUHEPanos 4OMUHUPYIOT KBapL, U
nonesble WNatbl, 3 06N10MKM NOpPOA NpeAcTaBAeHbl BY/JIKAHUTAMWU U BYJIKAHWUYECKMMU CTEKAMMU,

necyaHMKamu, aneBpoIMTaMm, KPEMHAMM, CPOCTKAaMM NONEBbLIX WNATOB U KBapua (puc 3.52.).
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PucyHok 3.52. Coctas necyaHMKOB CHATONbCKOM CBUTbI (KepH NapamMeTpUUecKmnx CKBaXKMH 3anagHoi Kamuatku),
no (LWyToe, 1975).

QFL —KnaccupuKaLMoHHas Anarpamma cocTaBa necyaHuKos, Q=Qm+Qp, F=Fm+Fp,
L=Qq+Fg+Lv+Lm+Lssh+Lsa+Lsch+Lst+Lso. 4 napameTpuyeckne ckBaxkuHbl: 1 — PoccowmHcKan, 2 — XpoMoBCKas
Nel, 3 — XpomoBckan Ne2, 4 - aBaHcKas; LLBETOM MOKa3aH COCTaB NecYaHWKOB M3 Ha3eMHbIX pa3pes3os. Ha

Bpe3Ke — MeCTono10XKeHne CKBaXXKUH.

B uenom, necyaHMKM cpeaHe30LEeHOBOM CHAaTONbCKOM CBUTbI, 0OHaXKeHHble Ha NOBEPXHOCTMU U
NpobypeHHbIe NapaMeTPUYECKUMIN CKBAXKMHAMN, UMEIOT He3pesbln cocTaB. Ha KnaccudmKkaumMoHHoOM
anarpamme 6osbliad YacTb MECYAHUMKOB MOMAAAlOT B MNOAS TPayBaKK, HECKO/bKO 06pasyos,
OTO6pPAHHbIX B KPOBNE TOJLM, OTHOCATCA K OJIMTOMMKTOBBIM M ME30MMKTOBbIM. YeTKoro TpeHaa

M3mMeHeHUnA CoCTtaBa Nno I'IaTepafIVI/BepTVIKaIIVI He npocnexmnBaeTca.

3.2.9. CteneHb BbIBETPENOCTM U reoAMHAMMYECKas NOo3ULMA 3poaMpyemMbiXx nopop —
NOCTAaBLMKOB TEPPUreHHOro MmaTepuana Onpesensanncb Ha OCHOBE KOJIMYECTBEHHOrO aHanM3a
nopogoobpasyloWwmx 31eMeHTOB B (GOPME OKCMAOB C HMMKHUM NpPesesiom KOANYECTBEHHbIX
onpeaenenuit 0.02 mac.% B nabopaTopum XMMUKO-aHANUTUYECKUX uccnegoBaHuit TMH PAH.
XMMMYECKUIA COCTaB MecYaHUKOB NpuBeAEH B npunoxeHuu 3. Bcero 6bi10 npoaHanmMsmnposBaHo 25
06pasLLOB NecyaHmKa 13 Bcex onpoboBaHHbIX Pa3pes3os.

AHanu3 reoxMmMmMuM NEeCcYaHWKOB  ABAAETCA  AOMNOJNIHUTENbHbIM  MHCTPYMEHTOM  A/1A

PEKOHCTPYKUMM UCTOYHMKOB CHOCA MNecyaHWMKoB. ABTOpOM 6Oblna MpUMEHeHa Auarpamma,
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npepnoxeHHas B pabote (Roser, Korsch, 1982) 1 yacto ucnonb3yemasa npu yCTaHOBAEHMM NUTAIOLWMX

NPOBMHLMI ANA 0Caf0UHbIX BACCEMHOB M TEKTOHMYECKUX PEKOHCTPYKUMM, Hanpumep (Zhengjun et

al., 2005; Concepcion et al., 2012). Ha HeW 3HauyeHua copepxaHuit SiO2 n cymmbl Na0O, KO gns

NpPOoaHaN3MPOBaHHbIX MecYyaHUKoB, 0bpa3yloT eauHyto 06aacTb, Nnonagaa B NOJA OKEaHUYeCcKom

OCTPOBHOW AYIUN U, YaCTbtO, aKTUBHOM KOHTUHEHTaNbHOW OKpanHbl (puc 3.53.).
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PucyHok 3.53. MonoxeHne Touek coctasa necyaHuKos Ha auarpamme (Roser, Korch, 1986).

Mo uHaekcy CIA — xummnyeckomy mHaekcy nameHenma (Nesbitt, Young, 1984) yactb Touek

nonafaeT B 061acTb HEBbIBETPEbIX NOPOA C MHAEKCOM MeHblue 50, yactb — B 0621acTb CO cpeaHUM

3HauYeHueM nHaekKca 65, cootseTcTBYIOLWEro C1abon3MeEHEHHbIM NOPOAAM B MUTAIOLLEN NPOBUHLUN U

ymepeHHomy Kanmaty (puc 3.54.).
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PucyHok 3.54. NMonoxeHune Touek cocTaBa necyaHukos Ha anarpamme (Nesbitt, Young 1982).
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3.2.10. MuHepanbHbiii cOCTaB TAXKENOU PppaKLun

HeobxoaAMMbIM WHCTPYMEHTOM AN YCTAHOBAEHWUS MNUTAOWMX MPOBUHUMI MECYaHUKOB
ABNAETCA aHa/NM3 MMHepanbHOro coctasa Taxenow ¢pakumm (Morton 1985; Morton, Hallsworth,
1994, 1999; Morton et al, 2003; Mange, Otvos, 2005; ManuHosckuin, Mapkesuy, 2007,
ManuHoBckuii n ap., 2006) 18 npepctaBuTenbHbiXx MPO6 MNECYAaHMKOB M3 pasHbIX Pa3pesos,
npeaBapuTe/ibHO M3y4YeHHbIX neTporpaduyeckun, boian pasgpobneHbl U pasgeneHbl Ha dpakuuu,
MWHEpPaNbHbIA COCTaB KOTOPbIX 6bln M3ydeH nog 6uHokynapom Meiji Techno ¢ npumeHeHnem
MMMEPCUOHHBIX }XnaKocTel. MpoueHTHOe coaepKaHMe MUHEPAOB TAXKeN0oM GpaKLMM B NecHaHMKax
npuUBeaEeHO B NPUNOKEHUN 4,

TAaxenble MMHEpanbl, C HEKOTOPOM A0NEel YCNOBHOCTU, BblN pa3aesieHbl Ha TPpM accoumaumm,
ABAAOWMECHS MHAMKATOpaMW cocTaBa nopog, npeobnagatowmx B obnact cHoca. [ogobHble
nccnepnosaHus nposoauauch u paHee (Morton et al., 2003; Mange, Otvos, 2005; MannHoBcKui,
Mapkesuy, 2007 wn ap.). [Mepsas, cuasau4yeckas accoyuayus, nNpeacTaBAeHA MUHepanamu,
CBA3AHHbIMM C Pa3pyLUEHMEM KUC/bIX UHTPY3UBHbIX U U3BEPKEHHbIX NOPOA, — LMPKOHOM, anaTUTOM,
pPyTUAOM, TypmanmMHomM. OCHOBHbIM MMHepanom accoumaunmn senasetca umpkoH (0.1-34%). OwH
npeactaBneH ABymA reHepauuamu. nanomopdHoi b6ecupeTHon nam 6,1e4HO-PO30BON U CUPEHEBO-
po3oBoit. NanmomopodHble 3epHa MMET MPU3IMATUYECKUMIN, pPeaKo nuMpamuganbHbll rabutyc,
OoTAeNbHble 3epHa B KATOAHbIX Jlydax OKpaleHbl B KenTbl LBeT. CMpeHeBO-pO30Bble 3epHa
OKaTaHHble, eAMHNYHbIE 3epPHA COXPAHAIOT NPU3MATUYECKUIA FAbUTYC CO CraaxKeHHbIMU pebpamu, B
KaTOAHbIX /ly4ax cBeYeHUA He nmetoT. MoBepxHOCTb 3epeH baecTawan, rnaakasn, 61eck CTEKNAHHDIN.
PyTun asnsetca BTOpbIM No Konudyectsy muHepanom (0-20%) atoit accoumaumn. YepHbld, B TOHKUX
CKOJlax MPOCBEYMBAET KPACHbIM, PEXKe OKpalleH B KPACHbI M OpaHXeBO-KenTbi uBeTa, baeck
APKUIM,  CTEKNAHHbIA. Pe3ko npeobnagaor 06/10MKM  HenpasuabHoON  GOpmMbl, MHOrAa
npuamatudeckor, anatut (0-8%) npeacrtasneH 6ecuBeTHbIMKM MPO3PAYHLIMU NPU3MATUYECKUMM
KpucTannamu, cnabo okataHHbiMK. 3epHa TypmanumHa (0-0.1, B egmuHmuHolM npobe 14%) oKkaTaHHbIe,
npo3payHble, byporo, 3es1eHOBaTO-6yporo, TEMHO-3e/1IEHOTO LBeTa.

Btopaa accouyuayus maguvyeckas, COCTOMT W3 MUHEPANIOB-UHAMKATOPOB OCHOBHbIX
WHTPY3MBHbIX U U3BEPXKEHHbIX NOPOA — WNUHENU, UIbMEHUTA, NENKOKCEHA, NMPOKCceHa. Hanbonee
pacnpocTpaHeHHbIM MUHEPaNoM TaxKenon dpakuum necyaHukos seasetca wnuHenb (0-58%). 3to
YyepHble OCKOJIbYaTble 3epHa, OTMEYAOTCA XOPOLWOo obpasoBaHHble OKTasapbl. NOBEPXHOCTb 3epeH
rnagKas 6necrawasn, 61eck cmMonsHOW. 3epHa €1abo OKaTaHHbIE M NOMYOKATAHHbIE, YAacTO BEPLUUHDI
OKTa3ApoB Cr/ia*keHbl. B paBHOM Ko/inyecTBe BCTpeyatoTca 3epHa neiikokceHa (0-75%) n nnbmexuta

(0-56%). JleiikokceH 6eeBblid, cepo-beXKeBbl, 3epHa HenpaswuabHOUW dopmbl. WabmeHUT
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npeacTaBAeH YepPHbIMU YNAOLEHHbIMU, TABANUTYATLIMK 3€PHAMM CO CMOAUCTbIM Baeckom, MHOTAa Ha
MOBEPXHOCTAX 3epeH Habnwogaetca nerkokceHmsauma. Mupokcenbl (0.1-2%) BcTpevatotca B
He3HauynTeNbHbIX KoAu4YecTBax. MCKAloueHMe cocTaBnfaeT nvwb oauH obpasel, TydponecyaHumKa,
oTObpaHHbIA BOHAM3M MUYMHCKOrO BYy/IKAHA, YXKe, No-BMAMMOMY, CHOPMMPOBABLUErOCA K MOMEHTY
HaKoOMNeHUs cpeaHe30UEeHOBOM TeppureHHon Tonwm. ComepaHMe NMUPOKCEHOB B HEM COCTaBAAET
98%.

OcTanbHble MUHepanbl TAXKENON GpaKkUnMM U 0610MKU FTOPHbLIX MOPOA M3 NEecYaHMKOB Obiin
obbeanHeHbl B mpemeoto epynny (aHaTas, 6apuT, cynbduabl, pyaHbli muHepan, amoubon, cnoaa,
rpaHat, 0bOMKM NOPOL — XNOPUTOBbLIX M AKTUHOIUTOBbLIX CNaHLUeB). FEHETUYECKU 3TU MUHEpPanbl
MOTYT OTHOCUTLCA K Pas/IMYHbIM TUNAM MOPOA — MarmaTUY4ECKMM, MeTaMopPPUUECKMM, 0CaZO0UYHbIM,
He ABNAACb MPM 3TOM YETKMUM MHAMKATOPOM NeTpodoHAa NUTAlOWEN NPOBUHUMU. [POLEHTHblE

COOTHOLLEHWSA rPynn MUHEPaNoB-UHAMKATOPOB HaHEeCEHbI HA CBOAHbIN pa3pes (puc 3.55.).
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Puc. 3.55. PacnpeseneHve MWUHEPanoB TAMKENON OGPakuMM — MHAMKATOPOB Pa3MblBAEMbIX MOPOA, — B M3y4YeHHbIX
CKBaXXMHaxX 1 CBOLHOM KOJIOHKE.

a — B — CKBaXKMHbI: a — XpOMoBCKUe, 6 — PaccolumHckan, B — CpegHe-PaccolWwmHCKas, I — CBOAHAsA KOMOHKA CHAaTO/bCKOM
CBUTbI (HazeMHble 0BHaXKeHUs)

1 - UMpKOH, anaTuT, pyTna, TypmaamH (MHAMKATOPbI Pa3MblBa MOPOZ KUCNOrO COCTaBa)

2 - WNMHENb, UNbMEHUT, TEMKOKCEH, MMPOKCEH (MHAMKATOPbl Pa3MblBa NOPOL, OCHOBHOIO COCTaBa)

3 - rpaHat, amoubon, aHaTas, cynbduabl, 6apuT (MMHEPanbl reTeporeHHo NPUpPoab!).
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Takne e KONOHKM MOCTPOEHbl HAMKM W AN NAPaAMETPUYECKMX CKBAXKMH PaccollMHCKaA,
CpepHe-PaccolumHcKan, XpomoscKan 1, 2, AaHHbIe MMHEPAZIOTMYECKOr0 aHan3a KepHa NpuBeaEeHbI B
Otyete (1986). Ha KONOHKax MNPOCNEKMBAETCA MNOCTENEHHOE YBE/NWYEHUE [0/ CHOCMMOTO
06/10MOYHOrO MaTepuana € paspyllaemblXx KOMMIEKCOB NOPOA OCHOBHOrO COCTaBa, B TO e Bpems
[0NA MUHEepanoB TsaxKesnon dpakumm n3 obnactei pasBUTUA KUCAbIX FOPHbIX NOPOA YMEHbLUAeTCs.
MpoueHTHOE codep)KaHue rpynnbl «6a3nToBbIX» MUHepanoB gocturaetr 70%, yto, Mo-BMAMMOMY,
roBopuT 06 yBENUYEHUU BAUSHUA MaTepuana cHocumoro ¢ AyaiBaam-BanarmHckon ayrmn. CHuU3y
BBEPX NO pa3pesy ybbiBaeT BAMsHUE cHoca ¢ OYBI, yBennumBaeTca cHoc ¢ AyanBaam-BanarmHckom
ayr.

Mpu KoppenAuuuM CBOAHOrOo, OOHA)KEHHOrO B NpeAeniax M3y4YeHHOro pernoHa, paspesa
CHATO/NIbCKOW CBUTbI, WM PA3pPe30B MNAPAMETPUYECKUX CKBAXKMH, MOXKHO BblAENUTb 2 3Tana,
XapaKTepusylowmecs yBe/lMYEHUEM CHOCA OO/JIOMOYHOro MaTepuana M3 MUTAOLWUX NPOBUHLNNA,
npeacTaBAeHHbIX NOPOAAMM KUCIOFO cocTaBa. B obpasuax M3 «HaseMHbIX» pa3pes3oB, KOAMYECTBO
MWHEpPasoB-UHANKATOPOB KUC/bIX MOpPoA, AOCTUraeT B MUKOBbIX 3HadeHuax 38-40%, B obpasuax
KepHa 13 XpomoBCKMX ckBaxkuH — 50%, PaccowmnHckol — 39%, CpegHe-PaccolumHckom — 63%.

AHanM3 MMHEpPanbHOro CoCTaBa TAXKENOM PppaKUMM NOKA3an, YTO B CPEAHEIOLLEHOBOE BpeMA
CyWecTBOBa/AN, MO MEHblUEN Mepe, ABe MUTaloWME MNPOBMHUMKU, MNOCTaBAsBLIME OOJOMOYHDIM
maTtepuan B dopmupyrowmincs 3anagHo-KamuyaTckMil ocagouHbii H6acceiH. [JomMHMpOBaAA CHOC
TEPPUIeHHOro MaTepuasa ¢ paspyLlatoWwmxca KOMNAEKCOB OCHOBHbIX NOpoA,. BTopocTteneHHy ponb
Urpan CHOC TEPPUreHHOro maTtepuana M3 obnacte pasmbiBa, CAOMKEHHbIX MPEUMYLLECTBEHHO

KncabiMmn nopoagamu.

3.2.11. UccnepoBaHma KpUcTannomopgonormm o0610MoUYHbIX LLUPKOHOB

OtaenbHO AnA AeTPUTOBOrO LIMPKOHA M3 MEeCYaHWUKOB CHATOJIbCKOM M HamaHCKOM CBUT Obin
npoBeAeH aHanu3 Kpuctannomopdonormm umpkoHa no metogy Pupin (1980). XK. MonuH ycTaHoBun
M3MEHYMBOCTb GOPM KPUCTANNOB LMPKOHA B 3aBUCMMOCTM OT YCI0BUIN 06pa3oBaHMA rPaHUTOMAOB.
Mo ero MHEHMIO, XMMMU3M Cpeabl BAMSAET HA POCT M pa3BUTUE NUPAaMUAA/bHbLIX TPaHe KPUCTaNNOoB, a
TemnepaTypa — NpU3maTMyYeckmx. MM npeanokeHa KnaccuduKkauusa rnaBHbIX TUNOB M NOATUMOB
bopmM  UMPKOHOB B  3aBMCMMOCTM OT TemnepaTypbl (MHgekc LT) w OTHOLLEHUA
LWEeN0YHOCTb/TIMHO3EMUCTOCTb Cpeabl MMHepanobpasosaHua (MHaekc I.A) (puc 3.56, cnesa). MepBsbiit
OTpayKaeT CKOPOCTb KPUCTANIN3ALUMMN U COAEeprKaHMEe NeTy4MX KOMMOHEHTOB B pacnnase, BTOPON —
Heo4HOPOAHOCTb cpeabl U 3Bostoumio eé xummama (Pupin,1980; Belousova, 2006). Ucnonb3osaHue

meToaa B UenAax peKOHCprKLLMVI MCTOYHUKOB CHOCaA OODBACHAETCA BO3MOMHOCTbIO BbISCHEHMA
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reoAvHaMUYEeCcKon NPUPOAbl Pa3MbIBAEMbIX FPAHUTOUAHBIX KOMMIEKCOB — OCHOBHbIX MOCTaBLLMKOB
LMPKOHA ANA TEPPUrEHHbIX MOPOA,
Ha ocHoBaHuu pguarpammbl  Pupin  (1980) E.A. BenoycoBoit 6blna paspaboTaHa
TUMNONOTMYECKAA AMarpamma,  Kaaccuduumpyowas LMPKOHbI MO  NPUHAANENKHOCTU K TUMy
rpaHutongos (Belousova et al.,2006) (puc 3.56, cnpasa). C nomolublo 3TOM AMarpammbl 6bi10

YCTaHOB/1IEHO, KaKNne MMEHHO TUNbl rPAaHNUTONA0B 3pOANPOBA/TUCH.
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PucyHok 3.56. cresa - Knaccudumkaums mopdonormyecknx TUMNOB KPUCTAANOB LMPKOHA B 3aBUCMMOCTM OT
TemnepaTypbl ux obpasosanua (Pupin, 1980). A ungekc — otHoweHne Al/(Na+K) koHTposmpyeT passuTe LMPKOHOBbIX
nupamug, T MHAEKC — TemnepaTypa BAMAET Ha Pa3BUTME LMPKOHOBLIX NPU3M; cripaed - CBA3b Mopdonorum Kpuctanios
LUMPKOHa C MeTporeHeTMYecKoW nosuumein maTepuHckux rpaHutos, no (Belousova et al., 2006): 1 — 3 - usBectkoso-
wenoyHas cepua: 1 — BbICOKOM/IMHO3EMUCTbIE NEMKOTPAHUTbI, 2 — MHTPY3MUU BbICOKOTIMHO3EMUCTbIX MOHLOrPaHUTOB U
rpaHogMopuToB, 3 — CyGaBTOXTOHHbIE MOHLOFPaHUTbI U rpaHoaMopuUTbl; 4 — 6 — KOPOBO-MaHTUiiHbIE TPaHWUTbLI: 4 —
rPaHOAMOPUTbLI U MOHLOHUTBI, 5 — MOHLLOFPaHUTBI U BbICOKOTMHO3EMMUCTbIE TPaHUTBI, 6 — rpaHWUTbI cy6bLLenoUHoN cepuu;

7 — 9 — MaHTUIiHble TpaHnUTbI: 7 — LWeNoYHOM cepumn, 8 — TonenToBol cepun; 9 — YapHOKUTBI.

HccnenoBanack (pakuus pazmepHocteio -0.07 mm, Hambosiee mpencTaBUTENbHAs C TOYKH
3peHUsl COXpAaHEHUs KpHUCTAIMYecKHX (GopM IHpKoHA. B mpobax yCTaHOBIECHBI [IBE TE€HEpaIuu
[UPKOHA: OKaTaHHBIC, YIJIOBATO-OKATAHHBIE 3€pHA M KOPOTKOTMPU3MATUYECKUE KPHUCTAIUIBI CO
CTJIQ)KCHHBIMU BEPIIMHAMU M pedpaMu MAIMHOBOTO M HACBIIIEHHO-PO30BOTO I[BETA M UIUOMOPQHBIE
OecuBeTHbIE U  ClIa00OKpAaIlICHHBIE KPUCTAIUIBI, CPEAM KOTOPBIX BBIACISIOTCS — pa3IdyHbIC
Mopdosoruueckue TUIbl. MalMHOBBIE 3€pHA BCTPEUYAINCH KpallHE pEAKO, IMOATOMY IOICUETHI

POBOAMIKMCH TOJILKO MO OeciBeTHBIM. Co/iepyKaHue MPHUrOAHBIX IS MoicueTa (HeOKaTaHHbIX) 3EpeH
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coctaBnfeTr B cpeaHem no Bcem npobam okono 35%, nonyokataHHbIXx — okono 45%, wu
OKaTaHHbIX — okono 20%.

Ona ypobcTtBa noacyeta KnaccuduKauma TUMNOB UMPKOHA, npuBeaeHHaa B pabote (Pupin,
1980), 6bina moamduumpoBaHa. B rpynnbl 06beamMHANMCL MOPHONOTMYECKME TUMbI CO CXOAHbLIM
cTpoeHnem 6e3 yuyéta KoapdumumeHTa yanmHeHns. Kaxaaa ns obbegmMHeHHbIX rpynn HOCUT Ha3BaHKWe
no KpavHemy neBomy MopdosorMyeckomy Tumny B Kaaccudukaumm, nNpumMep MoJyYeHHOro
pacnpegenenna mopdotunos ana npobbl SN-01 npuseaeH Ha pucyHke 3.57. Noacyét nponssoamcs
no 100-250 3épHam B 3aBMCMMOCTM OT COAEpPKaHMUA LMpPKOHA B Npobe. B pe3ynbraTe yCTaHOBAEHO,
yTo B Npobax npeobiagatoT NATb MOpPdONOTrMYECKMX TUNOB UMPKOHa - H, L4, S9, S15, S25. Kpuctannsl
Mmopdonormyeckoro TMNa H xapaKTepHbl ANA  BbICOKOI/IMHO3EMMUCTbIX MYCKOBUTCOAEPHKALLUX
rpaHuToB S—Tuna; L4 gna rmbpunaHsix (KOHTAMUHUPOBAHHbIX) MOHLLOHMTOB M LLLEIOYHbIX rpaHnToB; S9
AN KOHTAMMHMPOBAHHbIX CYOLENOYHbIX W LWEeNOYHbIX rpaHuToB; S15 gns cyblienoyHbIx U
WENOYHbIX FPaHUTOB I-Tuna; S25 ANA WeNoYHbIX rPaHUTOMAO0B M TONIEUTOBbLIX FPAHMTOB i—TMNA
(Belousova et al., 2006). CoaepskaHne UMpKOHa ApPYrMX MOPGOTUMNOB KpalHe HEe3HAYUTENbHO.
[eTanbHO NosyYyeHHble pe3y/ibTaTbl aHaM3a MOPPONOTMN KPUCTANIOB 061OMOYHOIO LIUPKOHOB M3

CpenHesoLLeHOBbIX MeCYaHMKOB NpuBeaeHbl B cTaTbe (Poxkkosa v gp., 2012).
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PucyHok 3.57. Knaccudukauma mopdonormyeckmx TUNoB KPUCTANIOB LMPKOHA B 3aBUCUMOCTU OT TeMnepaTtypbl
nx obpasosanua (Pupin, 1980) ans obpasua necuannka SN-01; 1 — 4 — cogeprkaHme KpMCTanios 0610MOYHOMO LIMPKOHA

pasHon mopdonorum, %:1-0,1-1; 2-1,1-5; 3-5,1-10; 4 — 20,1-25.
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Taknm obpasom, B cpegHesoLeHOBOe Bpems B 06aacTax cHoca 0610MOYHOro maTepuana,
noctynatouwero B 3anagHo-KamuaTckuii 6acceitH, npeobnagann cybuienodHble (M3BECTKOBO-
WeNOYHbIE) TrPaHUTOMAblI NPWU  HE3HAYUTENbHOW [0NEe BbICOKOIIMHO3EMUCTBIX MYCKOBUTOBbBIX

rPaHUTOB.

3.2.12. U-Pb n3oTonHbIii BO3pacT 0610MOYHOro UMPKOHA

U-Pb patupoBaHue npoBoAuNOCb METOAOM /fla3epHoW abnauMM Ha Macc-CneKkTpomeTpe C
WMHAYKTMBHO cBasaHHoW nnasmoi (LA-ICP-MS) B nabopatopum Laser Chron Center B yHuBepcuTeTte
ApwuzoHsbi (r. TycoH, CLUA) (Gehrels et al., 2008; Gehrels, 2011). O6paboTka AaHHbIX NPOM3BOAMNACH
Hay4yHbIM PyKOBOAMTENEM, BEAYLWMM Hay4yHbIM COTPYAHWKOM S1abopaTopun MUHEPanormyeckoro u
TpekoBoro aHanmsa '§MH PAH ConosbeBbim A.B.

Ona U-Pb-usotonHoro gatMposaHMAa 0BN0OMOYHbBIX LMPKOHOB Bbinn BbibpaHbl 2 obpasua:
obpasey, SN-1 “3 HMXKHeN YacT ToumnmHcKoro paspesa (cm. puc 3.25.) u obpasey AS-06-10 us
paspesa, obHaxatoleroca B LoAnHe pekn PaccownHa (cm. puc. 3.39.). Mo ceoeli cTpaTurpadmyeckoi
nosnuymm obp. SN-1 pacnonoxeH B paspese Bbiwe obpasua AS-06-10. U3 atnx obpasuyos 6binu
BblaesieHbl MOHOMpPaKUMM UMpPKOoHA. Mpn noarotoBke NabopaTopHON LWIAWKKM 3epHa 06/10MOYHOrO
LUMPKOHA HAHOCUINCL PAAAMM HA ABYCTOPOHHIOK JINMKYHO IEHTY C MOMOLLbIO WabnoHa U3 nNaeHKu. B
LLeHTpe LWALIKKN YCTaHaBAMBAUCL KpUcTannbl ctaHaapTos SL2 ¢ Bo3pactom 563 maH net (Gehrels et
al., 2008). MoBepxHOCTb LWALLIKM C 3epHaMWM LMPKOHA noaupoBanacb. KaTogontoMUHECUEHTHblE
n306pakeHna BblINM NONYYEHbl B MUKPOAHANUTUYECKOM LieHTpe CTteHpOopACKOro yHMBepCcUTETA Ha
CKaHUpytoLLem 31eKTpoHHoM Mukpockone JEOL JSM 5600 ¢ KaTogontoMUHECLEHTHBIM AETEKTOPOM.

N3 Kaxpgoro obpasua 6bino gatvposaHo no 100 3epeH. Mo KaTogoNOMMHECLEHTHbIM
n3obpaxkeHmam Ans OAaTMpPoBaHMA BblbMpanucb 3epHa 6e3 BKAOYEHWI U BUAMMbIX HapyLIEHWN.
MpOoXWUr LMPKOHA ocyliecTBasnca Ha yctaHoBke New Wave UP193HE Excimer Laser (anvHa BosHbI
193 Hm), anameTp nonyyvaemoro Kpatepa 30 mkm. M3otonbl U, Th, n Pb nsmepsanmce ogHospemeHHo.
Kaxpoe nsmepeHune npoBoamnocb Takmm obpasom: 15 ¢. — 04MH 3aMep C BbIKJHOYEHHbIM 1a3€POM,
15 c. — npoXur nasepom n TpUALATUCEKYHAHAA 3a4€PKKa, YTODObI O4MCTUTL Npeaplaywmii obpasew,
MOArOTOBUTLCA K cneaytowemy aHanusy. FnybuHa npoxkuraemoro KpaTepa coctasasana ~15 mkm. Ana
KaX4oro aHanusa owwmbka B onpegenequn °Pb/Z8U u 2°Pb/?Pb cocrasnana ~1-2% (+20).
Owwnbku B nameperun 2°Pb/?’Pb 1 2%°Pb/?%*Pb takske cocrasasan ~ 1-2% (+20), Ans 3epeH, Bo3pact
KoTopbix 6onee 1 mapa net owmnbKa 6bi1a MeHbLLe, 6onee 3HaYMMON OHa bblna AN MONOAbIX 3epeH
W3-3a HU3KOM MHTEHCMBHOCTM c1rHana 2°'Ph. KoHLEeHTpaLmm ypaHa 1 Topus 6bian oTKanMBpoBaHbl no

OTHOLWEHMIO K CTaHAapTy umpkoHa SL2 (Gehrels et al., 2008), cogepkawero ~ 518 ppm U 1 68 ppm
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Th. Ona aHanusa B pacyeT MNPUHUMMANWUCL TONbKO KOHKOPAAHTHble 3epHa, T.e. 3epHa C
AnckopgaHTHoctbto  meHee 10%. [MocTtpoeHwe rpaduKoB C  KOHKOpAMEN MpPOBOAMAOCH C
ncnonbsoBaHnem nporpammsi ISOPLOT (Ludwig, 2003).

[aTnpoBaHne 06/10MOYHOrO UMPKOHA NOKA3a/a0, YTO B U3yYEHHbIX NecYaHMKax NpucyTcTeyeT
UMPKOH pa3nuyHoro Bospacta (puc 3.58.). B obpasyax B 3HauMmom Konumuyectse (22-33%)
NPUCYTCTBYIOT 3€pHA LUMPKOHA AOKEMOPUINCKOro BO3pacTa C YETKO BbiPaXKeHHbIM NUKom mexay 2.0-
1.8 mnppg, net. 3epHa UMPKOHOB Naneo30McKoro Bo3pacTa peaku (5-11%) n obpasyoT 3HaYUMbIN MUK
496 mnH net Tonbko B ob6bpasue 06AS-10. 3HaumTenbHO NpeobnagatoT LMPKOHbI Me3030MCKOTo
Bo3pacTa (52-68%) c nukom 118-70 maH net. KaliHO30MCKME LLMPKOHbI Takke npucyTcTeytoT (4-5%).

Onsa cpaBHeHMs Ha pucyHke 3.58. npuBeaeHbl AaHHbIX MO 06/IOMOYHOMY LMPKOHY M3
MafieoreHoBbIX TEPPUTEHHbIX OTNIOXKEHMI yKanaaTckoro ¢paunwa (Conosbes, 2008) 1 13 coBpemeHHbIX
neckos pekn Amyp (Safonova et al., 2010). Bo Bcex obpasuax n3 OXOTOMOPCKOro pervoHa
NPUCYTCTBYIOT eAMHUYHbIE 3ePHa LIMPKOHA apXelMCcKoro Bo3pacTa, a 3epHa ¢ Bo3pactom 2.0-1.8. mappg
Nnet 06pasyoT 3HauMTenbHbI Nk (14-33%), ToNbKO B OcaaKkax pekn Amyp, UX COAEepKaHWe HUKe
(8%). MCTOYHMKOM paHHEenpPOTEepPO30MCKOro UMPKOHA, Mo-Bugumomy, 6bian nopogbl Cubupckoro
KpaToHa WAM Cc 6/10KOB, CBA3aHHbIMM C Cubupblo (ABEKOBCKMI, OXOTCKMIA, OMONOHCKWUI), ANA
KOTOPbIX WM3BECTEH MWK MarmaTuMyeckol akTtmeHocTu okono 1.9 mnpg net, (Rosen, 2002).
CoBpeMeHHbIMU NCCNefoBaHMAMM  YCTaHOB/EH rnobanbHblin  3nu3on  GOpPMUPOBAHUA
KOHTUHeHTanbHOM Kopbl 2.0-1.8 mnpa net Hasag, BO Bpems KoToporo cdopmupoBasncs
cynepkoHTUHeHT Konambus (Safonova et al., 2010). LMpKkoH naneosoickoro Bo3pacTa He
MPUCYTCTBYET B 3HAYMMbIX KoamyecTBax. LIMpKOH me3o3oickoro BospacTta (~250-66 mnH ner)
BCTpeyaeTcs B Hambonee 3HaumMmbix KonmdectBax (~52-74%). UupkoH apesHee 110 maH net
npucyTcTByeT B 60/1bLIOM 06beme TONbKO B OTNOXKeHMAX AMypa (~47%), a B ocTanbHbIX obpasuax
MMmeeT ropasao meHbluee 3HadeHue (~10-25% sospactos ~250-110 mnH net). Hanbonee 3HaYMMbIM
ABNAETCA NUK, 6/JM3KMIA NO BO3PACTy W3BECTKOBO-LWENOYHOMY Marmatnamy OXOTCKO-YyKoTCKOro
By/IKaHoreHHoro nosica (AKMHuH 1 ap., 2011) — 106-77 maH net (cm. puc 3.58.). Bonee monopaple
3epHa UMpKOHa B obpasuax 3anagHo-Kamuyatckoro npornba eguHuuHbl (cm. puc. 3.58.) u, no-
BMAMMOMY, CBA3AHbI C CUHXPOHHbIM BY/IKAHU3MOM KMHKMABCKOrO BY/IKAHWMYECKOro nosca. YeTKui

paHHGBOLLeHOBbIVI NUK npoAasaeH TOJ1IbKO B necyaHMUKax YK3N1aATCKOIo (I)IIMLLIa.



OTHOCUTEenLHas BEpOﬂTH OCTb

94

A b
91  CpeaHWi 30UeH CpenHui aoueH
O6pasey SNO1 O6paszeu SNO1
N =92 N =92
84
A A A
i JoueH
100 O6pazey AS-06-10
n N=92
1916
lluMlllJJJ:lll.luﬂN\|.u|||1l-.
JoueH I
Obpazey AS-06-10 [
N=92 _ =, TR
HA CpeaHun 3oLeH
Obpa3sey 95JG16
2 N =59
(Hourigan et al., 2009)
y 218 211
18651327 . .
126
i wom g e ] o cd CoBpemMeHHbLIA NecoK
p. AMypa
CpeaHuia 30LUeH N =129
109 O6pazel; 95JG16 1 (Safonova et al., 2010)
N =59 i
(Hourigan et al., 2009) .
N 87 : i !
il Ox0TcKO-YYKOTCKMIA
BYJNIKaHW4YeCKUN nosic
a0 N=145
o (Akinin, Miller, 2011)
N’\nf\ h !
2075 10 |
II|1|II|“PIAI/\'-/\.III|1III5_ 90
BCOBPEMEHHHH necok ol TR [ ;m.hﬂlu I?;;:\I I Iyl'n L Idéﬂ' 1
Amypa ; ’
pN=1y2;; | BospacT, MnH net
(Safonova et al., 2010)
325
8
49
1873 2472
- I O P [ S B [
o 500 1000 1500 2000 2500 3000

BoszpacT, mnH net
PucyHok 3.58. PacnpeneneHns Bo3pactoB 0610MOYHOTO LIMPKOHa.

a — B uHtepsane 0-3500 maH ner, 6 — B uHTepsane 0-500 maH neT, N —4yMc0 NPOAHANN3UPOBAHHBIX 3€PEH.
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4. PeKOHCTPYKLMA UCTOYHUKOB cCHoca. NManeoreorpadpuueckmne cxemoil.

ManeoreHoBbI 3Tan pa3suTMa 3anagHo-Kamuatckoro ocagouyHoro 6acceitHa nABnAeTca
KNOYEBBLIM 417 NOHUMAHMA 3BONIOLMU CEBEPO-BOCTOMHOM OKpPamHbl A3nun. M3yyeHne TeppUreHHbIX
nopoA, cpopmMMpPOBaBLUMXCA Ha 3Tane 3a/10XKeHUsA npornba M cnaratolmx HUXKHIOK YacTb paspesa
rnomoraeT OLEHUTb BAUAHME NPUYNEHMUBLLENCA B 3oLUeHe AyaiiBaam-BanarmHcKon ocTPOBHOM Ayru Ha
cocTaB noctynatowero obnomouHoro matepuana (Conosbes, Wanmpo 2011). JaTupoBaHue ranek us
KOHI/IOMepPaToOB ABNSAETCA NPOBEPKON CYLLECTBYOLEN KOHLEeNLMK pa3BuTMa OXOTOMOPCKOTO permoHa
(lWanupo, 1995), cornacHo KOTOPOI KOHTUHEHTANbHOE U MEIKOBOAHOMOPCKOE OCafKOHAKOMN/IEeHUE B
npeaenax 3anagHol KamyaTky BO3MOXKHO /INLWb HAYMHAA CO CPEAHETNO 30LEHa.

Cnaratowme HUXKHME TOpU30OHTbI baccelHa TeppureHHble TO/WM  PACCMaTPMBAOTCA
MCCNeaoBaTENAMM KaK BOSMOXKHbIE KOIEKTOPbI CKOMNIeHUI yrnesogopoaos (CBucTyHOB 1 gp., 1977;
Freonorus..., 1980; KaiHosow..., 1981; CynpyHeHko u gp., 1985; BenoumH n gp., 2003 n ap.), a
onucaHHble B npegenax TurMabcKoro parioHa HedtenpossneHua (Obakos, 1955; OTyérT...,1986)
006yCnaBAMBAOT HOBblE MOMCKOBO-Pa3BeoUHble PaboTbl. CXOXKMe YepTbl CTPOEHMA, BO3PACT OCAAKOB
M uctopua pas3Butna 3anagHoit Kamuyatkm n CaxanuHa, AUWb YCUAMBAET CTPEMJIEHUE Te0/10roB
cbopmynmpoBaTb MOMCKOBbIE KPUTEPUW, OCHOBAHHbIE HA TFEONOTMYECKUX, TFEOANHAMUYECKUX W
reopr3nyecKmx SaHHbIX.

Maneoreorpadunyeckme PEKOHCTPYKLMU ABNAIOTCA OAHWM M3 HEOOXOAUMBIX MHCTPYMEHTOB,
MCNoNb3yeMbiM Npu HepTENOMCKOBbIX paboTax. [aa 3anagHon KamyaTKu CyLLecTBYHOT ABa NoAX0A43
NpY NOCTPOEHUN MnaneoreorpadUyecknx Cxem ANAA pPaHHero 3tana GOpPMMPOBAHMA 0OCALOYHOTO
nporunba.

Konnekmue MadeHkoea 0.6, T’MH PAH, 8 pabote (ThageHKkoB v ap., 1997) ocHoBbIBasCh Ha
aHa/n3e JINTOJIOTMYECKMX W  OOoNblled YacTblo NANEOHTONOTNMYECKMX AaHHbIX, npeanaraert
naneoreorpapuyeckme cxembl Ana STU 3TanoB. PaHHEro AaHWsA, NO34AHEro AAHWA-PAHHEro TaHeTa,
No34Hero TaHeTa-paHHero Mnpa, NO3AHEro HUXKHEro-paHHero CpeaHero 30ueHa U ANA NO3AHero
CpefHero — paHHero BepXHEero oueHa. Tak, Hanpumep, A8 PaHHEro AaHus npeanonaranocb
Haanume OGONbLIOrO y4yaCTKa CylWM Ha BOCTOKE OT COBpeMeHHOW bGeperoBoi AWHMKM 3anagHou
KamuaTku, torKHee pacnonaranacb 06/1acTb KOHTMHEHTANbHOrO OCaAKOHakomnieHuAa. C BOCTOKa
TEPPUTOPUIO COBPEMEHHOM 3anagHoM KamuaTku oKanmnanu cybmepuanoHanbHO BbITAHYTblE
BY/ZIKaHMYecKkne noctpoiikm (puc 4.1.). Ha HeKoTOopbIX CXemax NOKasaHbl OCHOBHblE HaNpaBAeHMA
CHoca 06/10MOYHOro matepuana, 0b6aacTm yrneHakonaeHma. Cxembl OXBATbIBAlOT BCO TEPPUTOPUIO

KamyaTkm u gna ceoero BPEMEHU ABNANTNCL aKTya/IbHbIMW.
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PucyHok 4.1. Maneoreorpaduyeckas cxema aAna paHHero gaHus no (ThageHkos u ap.,1997)

Maneoreorpadpuyeckme PeKoHCTPYKUNMK Konanekmuea BHUIMPU ocHoBbIBalOTCA Ha OOLWMPHbIX
OAHHbIX, NONYYEHHbIX NMPU M3YYEHUM HA3EMHbIX pa3pe3oB 3anagHoi KamuyaTku, U Ha pesynbTaTtax
06paboTKN KepHa NapameTpUYecKux CKBaxKMH. Cebiwe 10 ckBaXKuH 6blAK NPO6YypPeHbl OT TUTMABCKOTO
paloHa Ha ceBepe A0 Cob60n1eBCKOro palioHa Ha tore.

MpuseaéHHble B (benoHunH u ap., 2003) cxembl OCHOBaHbl Ha JIMTONIOTUYECKUX AAHHBIX U
MasIeOHTONIONMYECKOM XapaKTepUCTUKe ToAL. Tak Kak B paboTe B NepByto ovepesb pacCMaTpUBaETCs
pa3BeAoYHbIM noTeHuman 3anagHon KamuyaTku, To naneoreorpaduyeckasa KapTa npuseneHa Ans
NOTEeHUMaNbHO NPOAYKTUBHOM NO34AHE30LEHOBON XPOMOBCKOM MOACBUTE KOBAYMHCKOM CBUTbI. Ons
6osee paHHMX 3TanoB, oTBeYaOWMX GOPMMUPOBAHMNIO OCAZO4HOr0 HaccenHa, KapTbl HE NPUBEAEHDI.
Mo-BMAMMOMY, 3TO CBA3aHO C OMWCaHHbIMM B rNaBe 2 AUCKYCCMAMWU O CTpaTurpapuyeckom
pacysieHEeHUM HUXKHEN YacTu paspesa U HeO4HO3HAYHOCTU NPUMEHSAEMOM HblHe CXeMbl geneHusa (cm.

PeweHus..., 1998).
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PucyHok 4.2. O6c¢TaHOBKM

OCadKOHaKoM/ieHna B  MNO34HEM
soueHe (BO3MOMHO MPOAYKTUBHbIE
OT/IOXEHMSA XPOMOBCKOM MNOACBUTSI
KOBAUMHCKOM cBUTbI) No (BeOHWH 1
ap., 2003)
1-6 - naneoreorpaduyeckune
obcTaHoBKU: 1-4 - mope: 1 - rnybokas
yacTtb wenbda, 2 -

Hernybokuii wenbd, 3 - npubperkHas
30Ha, 4 - HUSMEHHOCTH, B TOM YucCae
BPEMEHaMM 3a/IMBaBLUMECA MOPEM,
5-6eperosas sMHMA (MaKcMManbHas
rpaHuua mopckoro 6acceitHa), 6 -
cywa, rnaBHbiM obpasom obnactm
pasmblBa; 7 - M3onaxutbl (LWTpMxamu
NoKasaHbl M30MaxuTbl, NPOBeAEHHble
TO/IKO MO CENCMMUYECKUM LaHHbIM),
8 - rpaHuubl naowaaei: c pasHou
naneoreorpaduyeckoit ob6cTaHOBKOM,
C pPa3HbIM COCTaBOM KapTUpyemoit
TONLM, C OTCYTCTBUEM KapTUPYyeMbIX
OT/IOXKEHUI B pe3ynbTaTe pa3mbiBa, 9
- paHMUbl  Y4acTKOB  APEBHUX
pa3mbIiBOB KapTupyemon Tonuwm; 10-
17 - Toukn onopHbix paspesos. 10-
pa3pe3 no obHaxeHusam, 1l-paspes
no CcKBakMHam, 12 - mowHOCTb
no/siHas, 13- MOLLLHOCTb,

yCTaHOB/1€HHaA nytem AeneHnAa

Hepacu/ieHeHHoM TOANLWM, 14-
MOLUHOCTb HemnosiHaa, OTCYTCTBYIHOT
AaHHble no BepxHeW udactn, 15 -
MOLUHOCTb HemnosiHaa, OTCYTCTBYIHOT
OaHHble MO HWXKHeh udactu, 16 -
MOLLHOCTb HensBecTHas, 17-

OTCYyTCTBUE OT/IOXKEHWNM AaHHOro

BO3pacTa: 3a/IeraHMe MoJIoApiX C NepepbiBoM Ha bonee apesHux; 18-21 - coctaB ocagkos: 18 - npenmylLecTBEHHO NECKH,

19- neckn u anesponuTbl € npocnoamu ruH, 20- rAMHbLI C npocioamu neckos W (uaun) anesponutos, 21 -

npenmyuLecCtBeHHO rnHbl.



98

Ha naneoreorpaduueckmx kaptax BHUIPU BbiaeneHbl paunanbHble 06CTAaHOBKM HaKoNAEHUSA
TEPPUreHHbIX OCaZKOB, NOKa3aHbl rNybuHbl 6bacceitHa, HO He MOKa3aHbl BO3MOXHble HamnpaB/ieHUA
CHoca 06/1T0MOYHOro maTtepuana.

CoBpemeHHble uccnegoBaHua KamuaTtkm (Conosbes u ap., 1998, 2002, 2005, 2008, 2011;
NepHesa, 2002, 2006; borgaHos u ap., 2002, 2003; Wanupo, 1995; Wanupo u gp., 2001) obycnosunn
HeobXxoAMMOCTb AOMO/IHEHUA CYLECTBYHOLUMX CXEM C YYETOM HOBbIX AAHHbIX O GOPMMPOBAHUMN U
Pa3BUTUM LLEHTPANbHOM M 3anagHon YyacTtei KamyaTKku.

lMpednazaemebie donosnHeHUA K naseozeozpaguyeckum cXemam.

Ona obbscHeHMA 0COBEHHOCTENM OCAAKOHAKOMNEHWA B CHATOJIbCKOE BpPems, ABYY/SIEHHOrO
CTpoeHMA copmMMpoBaBLLECA TONLWM OblAM NOCTPOEHbI Naseoreorpapuyeckme cxembl AN paHHEro
3Tana HakonieHua rpyb6oo6A0MOYHOM TOAWM U ANA NO3AHEro 3Tana HaKoM/AeHMA NMCaMMMUTOBOIO
matepuana. Ha  HayanbHom  3Tane  ¢opmupoBaHus  3anagHo-Kamyatckoro — bacceliHa
OCaZlKOHaKOMN/IEHNE NMPOUCXOANIO B MEXKIOPHbIX AONMHAX U NPeAropbsax, AeTaibHO U A0Ka3aTe/IbHO
06 3Tom HanucaHo B pabotax (Mpuroperko, 1981, 2011). OCHOBHbIMM TUMAMM OTNIOXKEHUI ABNAKOTCA
OCaZiKM MNPOIOBMANBbHBIX KOHYCOB M TOpPHbIX pek. CocTaB M BO3PaCT rajeyHoro matepuana
KOHr/IOMepaToB, CBUMAETENLCTBYIOT O O/M30CTU MCTOYHMKOB CHOCA. basasibHble KOHr/omepaThbl
3anagHo-Kamuatckoro ocagoyHoro 6acceitHa aetanbHO onucaHbl B rnase 4. Cpean obnomKos B
KOHr/iomepaTax AOMUHUPYIOT BY/AKaHWUTbl OCHOBHOIO, CPeAHEero, pee Kucaoro coctaBa. B
NOAYMHEHHOM KO/MIMYECTBE BCTpeyvaloTca ¢parmeHTbl TeppureHHbiX nopoA. BospacT ranek,
onpegeneHHblt metogom K-Ar patmposanua (51.5£3.5, 51.2+2.0, 35.546.5, 87+3.5, 50+1.5, 57.3+2
MNH  NeT), CBMAETENbCTBYET O HA/MYMM  [BYX Pa3HOBO3PACTHbIX WCTOYHMKOB CHOCA —
no3A4HEMe/I0BOro U PaHHE30LLEHOBOTO.

BasanbHble KOHrAomepaTtbl, obbeguHAeMble B XYAryHCKylo (M/MnnM  CHaATONbCKYK), Mo-
BMAMMOMY, He BCerga ABAATCA OAHOBO3PACTHOM ToALwwel. B pa3pesax YBy4YMHCKOM M MalHaucKom
ONA KOHIOMepaToB [O0Ka3aH MOCTNaNeoLeHOBbIM BO3PACT HA OCHOBAHUM HAaXOXMAEHWA B TO/LLE
KOHr/IOMepaToB rajek puoaaumMToB WM aHAE3MTOB, COOTBETCTBEHHO, TAHETCKOrO M WMPCKOro
BO3pacToB. TaHETCKUWA BO3PacT [aTUPOBAHHOM TrafbkKM pJaumta w3 YBYYMHCKOro paspesa
COMOCTaBNAETCA HaMW C MaNEOLEHOBbIMWU BYJIKAHUYECKMMM 0OPA30BAHUAMM NONYOCTPOBA YTXO/OK.
Mo (BarmacapsH n ap., 1994, ThageHkoB u gp., 1997) yTXONOKCKMIA BY/NIKAHOTEHHbI KOMMIEKC
CNoXeH cybaspanbHbIMU, pexe cybakBaibHbIMU BynKaHUTamu andpdepeHUnpoBaHHOW U3BECTKOBO-
WeNoYHON cepun. WMNPCKO-NIOTETCKMIA BO3PACT rafek KoHrnomepatoB MalHayckoro paspesa
No3BO/IAET YTBEPXKAATb, YTO HaKon/ieHue 6asanbHOM TONWM B 3TOM YacTM ocago4vyHoro 6acceliHa

Ha4a/10Cb HE paHbLUEe CpeaHEero aoueHa.
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KoHrnomepatbl nNécTpble, pasanyHble No neTporpadpmyeckomy coctasy 06/10MKoOB,
bopMMpPYIOT HEepaBHOMEPHO pa3BuTble dparmeHTbl HUXKHeM rpyboobaomoyHOM 4vacTu paspesa
ocagoyHoro baccerHa. CoctaB 06/10MKOB M3MEHAETCA B 3aBMCMMOCTM OT 61M30CTM M cocTaBa
Pa3mMbIBaeMbIX KomnnekcoB. PopmupoBaHWE KOHIIOMEPATOB MPOUCXOAUT MNPU  WMHTEHCUBHOM
AEeHYJaUMM  MarmaTMYecKMX MNOopoL OKPaMHHO-MOPCKUX BYIKAHUYECKMX NOACOB (YTXONOKCKUM,
xpebta OMroH, KMHKMAbCKMI) M AyaiiBaam-BanarMHCKOM OCTPOBHOW AyrM, aKKPETMPOBAHHOW B
50L,EHOBOE BPeMs K CEBEPO-BOCTOYHOM OKpanHe EBpasuu (Conosbes, Wanupo, 2011).

B Haubonee 10XKHOM M3 0ONpPobOOBaAHHbLIX pas3pe3oB — OyxTbl KBauMHa, - cocTaB ranek
KOHI/IOMEPATOB  HaMpsAMYl)  KOPPEeAMpyeT C  BY/JIKAHOTEHHbIM  KOMMAEKCOM  YTXONOKCKOro
nonyocTposa. B pacnosoxeHHOM ceBepHee MalHAuYCKOM paspese To/ila KOHIJIOMepaToB MMmeeT
HanbO/bLUYIO MOLWHOCTb M pa3Hoobpasme obaomKoB. o-BuaAnMomy, 34echb CylwecTBOBasa KpynHasa
peyHas cuctemMa C o6LWMpPHON NaoWwaabio Bogocbopa.

B paspesax no pekam [lonoBuHKa M PaccowmMHa Ha COCTaB KOHromepaTtoB MOBAMANAA
6n130CcTb dparmeHTOB MNO3AHEMENIOBON OCTPOBHOM Ayrv, BbIBEAEHHbIX B 006/1acTb 3po3vn w
OrpaHMYMBABLLMX C BOCTOKA 3apOXKAatoLMiica ocagouHblii 6acceiH, Ha4YMHanA ¢ soueHa.

MeTpoXMmMMA TraNeyHoro MaTepuana B CPABHEHUM C  BY/JIKAHMYECKMMM KOMMJIEKCAMM
MasieoL,eHOBOroO M 30LLEHOBOrO BO3PacToB, OOHAXKEHHbIX B Npeaenax 3anagHon Kamyatku, obnagaet
CXOXMMM YepTamu. ITo nopoabl, Ha anarpamme AFM noskalwmeca B Nona T0N1eMTOBOM U M3BECTKOBO-
WEeNOYHON  Ccepwuit, CpeaHEero-KMC/Aoro  COCTaBOB, OTHOCAWMECA K  KOHEYHbIM  YjeHam
andoepeHunauymmn. 0606Wan nNonyYyeHHble NETPOXMMUYECKME [aHHble U WX COMNOCTaB/IEHME C
AaHHbiMK (Pepgopos n ap., 2008, 2011, WaHuep u ap., 1999), moxKHO AOKasaTeNbHO yTBEpPXKAATb
6/1130CTb COCTABOB BY/IKAHUTOB OMIOHCKOrO M YTXO/IOKCKOrO KOMMAEKCOB WM ranek 6a3anbHbIxX
KOHr/1OMepaToB, OOHAXKEHHbIX B ONMMCAHHbIX pa3pes3ax.

Takum 06pa3om, nosyyeHHble JaHHbIE AOMNONHAOT Naneoreorpapuyeckme NOCTPOEHUA rpynn
FnapeHkosa t0.6., MpuropeHko KO.H. (ThageHkos u ap., 1997, 2005; BenoxuH u ap., 2003), (puc. 4.3.)
YéTye 0603HaYas TeppPUTOPUU, BblBeAeHHblE B 061aCTb 3p03MM K MOMEHTY HaKonaeHuna 6a3anbHbix
KOHFloMepaToB 3anaaHo-KamuyaTckoro ocago4yHoro 6acceiH. Tak, 4na LeHTpasbHOM YacTy 3anaaHomn
KamuyaTkM aBTOpOM MOKas3aH CHOC 06/J0MOYHOrO MaTepuana B HOro-3anagHOM HanpasJeHUU C
KMHKMNbCKOro BY/NIKAHMYECKOrO NOACa, a TaKXe CHoc ¢ AyaiBasim-BanarMHcKol ocTpoBHOM ayru. A
nosyyeHHble AaHHble No K-Ar 4aTMPOBaHMUIO ranek BY/IKAHUTOB KOPPEKTUPYIOT cTpaTurpaduyeckoe

pacyneHeHune HUMKHER YacTu 0Caa04YHOro pa3pesa.
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PucyHok 4.3. Naneoreorpaduyeckas cxema s 3Tana HaKonjaeHWs 6a3afbHbIX KOHIIOMEpPAaToB najeoreHa 3anagHow
KamuaTku (np-ntoTeT). Kpyrosble gpMarpammbl cOCTaBa KOHriomepaTos, nogpobHoctu B rnase 3.1.

Bospact b6 aHae3uToB 87+3,5 MAH. neT, 06HaXKaloLWMXCA Ha KOHTaKTe mena/naneoreHa B
NASXEBbIX OT/NOXeHMAX MaiiHauckoro paspesa (puc. 3.2.) No3BoAseT roBopuTb O paspyLlleHUn
dparmeHTOB AyaiiBaAmM-BanarMHCKOM OCTPOBHOM Ayru, BY/JKaHM3MA B npegenax xpebra OmroH ¢
nocneayroWwen 3HAUYUTENbHOW 3pO3nen, NpuBeawen K MNOAHOMY pPa3pyLIEHUID BY/IKAHUYECKOM
NMOCTPOMKM.

Mo-BMANMOMY, OCHOBHbIMM MOCTaBLLMKAMMN 06/IOMOYHOrO MaTepuana KOHromepaTos bbian
dparmeHTbl BY/IKAHWYECKOM OCTPOBHOM Ayrv, PaCnO/IOXKEHHble Ha BOCTOKe OT ¢GOopmMMpYloLLerocs
6acceitHa (Conosbes, Wanupo, 2011) n naneoreHoBble ByNKaHUYECKME KOMMJIEKCbI, OKanmAastoLme

€ro C BOCTOKA M PacnosioXKeHHbIe B LLeHTpanbHOM ero Yactu (puc 4.4.).
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PMCVHOK 4.4, I'Ianeoreorpad)wquKaﬂ cXema AnAa 3Tana HaKonieHunAa cpeaHesoueHOBbIX KOHFAomepaTtoB, WUNPCKO-

NIOTETCKMI BeK

Mo3ke rpyb6ooba0MOYHAA TONLWA CMEHAETCA NeCcYaHMKaMM, NPOUCXOANT TpaHCrpeccma Mmops
(ThapeHkoe u ap., 1991, 1997). MUCTOYHMKM CHOCa MeHAKOTCA, Tenepb B 6HacceiltH nocTynaet
MeNKOOB6NOMOYHbIA MaTepuan, nNepemelleHne KOTOporo, COracHO 3aMepam KOCOM C/IOUCTOCTH,
NPOUCXOAMNO C ceBepa U ceepo-BocToka (puc 4.5.). PeyHas ceTb naneo-leHXuWHbl noctasaseT
OCHOBHYlO Mmaccy o610mMo4HOro maTepuana B 3anagHo-Kamuatckuii npormnb. JloKanbHble NoagHATUS
OKa3blBAalOT MeHee 3Ha4YMMOe B/IMAHME Ha OCaZAKOHAKOM/AEeHWe, BblpaXKeHHOe B BapuauumaAx
rpy6oo6n0mouHbIX daumit 8611M3n HUX. OCHOBHbIMM MUTAOWMMU NPOBUHUMAMM, NOCTAaBAABLIMMM
06/10MOYHbIV MaTepuan B 3To Bpems, ABNAAUCL OXOTCKO-YyKOTCKMIA BynKaHMYecKuit nosc (cesep-
cesepo-3anag), KomnaeKkcbl AyaiBaam-BanarMHCKoW OCTPOBHOWM AyrM, PacrnoNOMKEHHOW Ha BOCTOKe
bacceiHa, BYNKaHUTbl KWMHKWMAbLCKOrO nosfca WM YTXONOKCKOro MoAyocTpoBa. BO3MOXKHO, 4acTb
06/10MOYHOrO MaTepurana B OXKHbIX YacTax HacceHa HaKananBanach 3a CYET pa3mMbiBa KOMMNAEKCOB

CpeavHHoro xpebTta KamyaTtku, BbiBe4eHHOro B 06/1acTb 3p03MKM K cpegHemy soueHy (cm. puc 4.6.).
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Oxorckoe Mop

Kastunreinli

PucyHok 4.5. [uarpammbl HanpasieHWMA KOCOW C/OMCTOCTM B MecYyaHMKax CpeaHesOoLLeHOBOM CHaTO/bCKOW

CBUTDI.
OxoTCKO-HyKOTCKUIA
BYNKaHWYECKWIA NOSAC
Men
C
KWHKMNLCKWA
/ BYNKGHUYECKWIA
nosc Ly
Komnnekcs!
AudaiiBasM-BanarmHckon ayrv
Men
MNaneocpeanHHbIA XpebeT
YTXONOKCKMiA
BYNKaHWYECKuii
KOMMneKc
MNaneoueH
y -

NaneocpeauHHblii Xpebet

PVICVHOK 4.6. I'Ianeoreorpad)mquKaﬂ cxXemMma ONnA 3Tana HakonieHunAa cpeaHesoueHOoBbIX neC4aHUKOoB CHATO/IbCKOWM CBUTbI.

YcnosHble 0603Ha4YeHUA cMoTpu Ha puc. 4.4,
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3aknrouyeHue

B anccepTtaumm npeactaBneHa o6paboTka pakTMUeCcKOro matepmana, Nnosy4eHHOro aBTOpPoOMm B
xoae nonesbix uccnegoaHui otpagos TMH PAH B 2005-2008 rogax Ha 3anagHoi Kamuatke.
O6beKTOM McCNef0BaHMA ABAANACL NAaeOreHOBas YacTb pa3pesa 3anaaHo-KamyaTcKoro ocafo4HOro
bacceiHa, oTBevatoLwas Ha4yaabHOMY 3Tany ero GopmMUpPOBaHMUA.

PeKkoHcTpyKkuma 3BonouMn 3anagHo-KamuyaTckoro ocagodyHoro 6acceitHa B KaliHO30e
NPeACTaBNfET MHTEpPEC KaK C TOYKM 3peHus paclwmdpoBKM reoaMHAMUYECKUX NPOLECCOB B
OXOTOMOPCKOM pernoHe, Tak U B CBSA3U C NOTEHLMANbHON HedTEra30HOCHOCTbIO AAHHOW CTPYKTYPbI.

Ha ocHOBe NoslyYeHHbIX AaHHbIX CAENAHbI Ceayolme BbIBOAbI.

[na 6a3anbHblX KOHIIOMEPATOB YCTAHOB/EH TAHETCKO-/IIOTETCKMI BO3PACT C/AratoLnx MX
raek. 3TM [AaHHble MO3BONAIOT CyAWUTb O HMMKHEN BO3PACTHOW rpaHuULEe OCaAKOHaKONNeHUs
rpy600610MOYHOM TOALWM B LEHTPaNbHOM YacTu 3anagHoit KamuyaTkn. basanbHble KOHr/ioMepaTbl
061a4at0T NECTPbIM COCTAaBOM, Pa3/IMYHbIM OT pa3pesa K paspesy. CocTaB U3MEHAETCA He TONbKO Mo
natepanu, HO U NO BepTUKanWU. [lOMUHMPOBaAHME B OBNOMKAxX KOHIJIOMEPATOB BY/IKAHUYECKUX U
WMHTPY3MBHbIX MOPOA, UX COOTHOLLUEHMA M COCTaB CBA3aHbl C 06CTAaHOBKOW HaKoM/eHUA N 6AM30CTbIO
MCTOYHUKA CHOCA. NeTpoXMMMUYecKne AaHHble MO rasibkam KOHIIOMEPATOB U MaseoueH-30UEHOBbIM
BY/IKAHMYECKMM KOMMeKkcam 06/1a4atoT CXOXUMM YepTamn. Hanbonblieir 6n11M30CTbi0 COCTAaBOB MO
CPaBHEHMIO C ra/ibKaMW KOHI/IOMepaToB 06/1a4aloT BY/NKAaHUTbI OMIOHCKOTO W YTXONOKCKOrO
KOMMEKCOB.

MecyaHWKM CpeaHEe30UEHOBON CHATO/MILCKOM CBUTbl OTHOCATCA K HE3pesbliM rpayBakKam
KBApL-NOMEBOLWWNATOBOrO M MONEBOLWWNAT-KBAPLEBOro cocTaBa no Kaaccuoukaumm (LWytos, 1975).
Cpeayn 0610MOYUHbIX 3epeH nopod nNpeobnaaatoT NPOAYKTbl Pa3MbiBa BY/IKAHMYECKMX KOMM/IEKCOB:
dparmeHTbl BY/IKAHUYECKUX CTEKOA WM Nopod C penb3MTOBOMN, NENCTOBOM, pexe MUKPOKAMHOBOM
CTPYKTYPON OCHOBHOM Maccbl. COCTaB MEeCYaHMKOB CYLLECTBEHHO HE MEHAETCA MO HanpaB/ieHUO OT
KPOB/IN K NOAOLIBE TO/LWM, NOCTOAHHbIM OH OCTaeTcA M no natepanu. C reoAMHAMUYECKON NO3ULMM
COCTaB MeCYaHUKOB CBUAETE/NbCTBYET O AOMMHUPOBAHUM CpeaM UCTOYHMKOB CHOCa 06/10MOYHOrO
MaTepurasa OCTPOBOAYKHbIX KOMMIEKCOB C Pa3HbIM YPOBHEM 3PO3MOHHONO Cpesa, paspyLlatowmxca
OPOreHHbIX NOCTPOEK M 061acTel CMELAaHHOTO MCTOYHMKA.

MuHepanbHbIA COCTaB TAXKeNON (paKUuMM NEeCYaHWKOB CBUAETENLCTBYET O HanMuUKU ABYX
Pa3HbIX MO COCTaBy Pa3MbIBAaeMbIX MOPOA, MCTOYHMKOB CHOCA: KOMMIEKCOB MarMaTUYECKUX U
BY/IKQHWMYECKUX NOPOA, KNCIOrO COCTaBa M MarmaTMYeCKMX NOpoa OCHOBHOIO COCTaBa.

Mopdonorna KpucTannos OOGJOMOYHOIO  LMPKOHA  CBUAETENbCTBYET O  pPasmbiBe

npenmyLecTtBeHHO cy6u.|,enqub|x (VI3BeCTKOBO-LLI|e}'IO‘-IHbIe) rpaHnUTONA0B NpU He3HaYUTeNbHOM aone
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BbICOKOT/IMHO3EMMUCTBIX MYCKOBMTOBbLIX MPAHUTOB. DTOT BbIBOA, cornacyetca c pesynbtatamu U-Pb-
M30TOMHOrO AAaTUMPOBAHMA LMPKOHA M3 MECYaHWUKOB CHATOJIbCKOM CBUTbl, OCHOBHbIM WCTOYHUKOM
KOTOpbIX 6bl1 OXOTCKO-YYKOTCKUI BY/NIKAHOFEHHbIN MOAC, IAe M3BECTHbl 3HauyuUTesibHble 06bembl
N3BECTKOBO-LLENOYHbIX MarmMaTU4YeCKUX MNOopoA, BK/AKOYAA KOHTAMWHUPOBAHHbIE TPAHUTOUADI
MaHTUIMHO-KOpPOoBOro nponcxoxaeHua (AKMHUH 1 gp., 2011).

MPUMEHEHHbBIN KOMMNJIEKC METOA0B MO3BONAUA NPESNOXKMUTL Naneoreorpadmuyeckyto cxemy, rae
OOMUHUPYIOLLMM UCTOYHUKOM AN1A 0CAaA04HbIX cuctem 3anagHo-KamyaTckoro ocagoyHoro npornba B
naneoreHe ABnanacb Hambosnee BblpaxkeHHasa B penbede ropHaa cuctema OXOTCKO-YyKOTCKOro
BY/IKAHMYECKOro nosaca. PeyHas ceTb naneo-lMeHKMHbl NOCTaBAANAA OCHOBHYK Maccy 0610MOYHOro
maTtepuana B 3anagHo-Kamuatckuii npornb. JloKanbHble NOAHATUA OKasblBa/iM MEHee 3HaYyMmoe
B/INSIHWE Ha OCaZKOHAKOM/EeHNe, BbliparKeHHOe B Bapunaumax rpyboob61omouHbix daunii B6an3m Hux.
3¢ dy3mnBHbIe NOpoabl YTXO/OKCKOro Noayoctposa u xpebta OMroH, BbiBeAeHHbIE B 30HY AeHyAaLUN,
nocTtasaann o06/0MOYHbIN MaTepuan rNaBHbIM 06pasom B LUEHTpPanbHyl 4acTb 6accelHa.
BynKaHOreHHO-KPeMHUCTble KOMMAEKCbl AuyaiBasm-BanarMHCKoM OCTPOBHOW AyrnM MNOCTaBAAAM
He3HauyuTe/IbHOEe KOJIMYEeCTBO TEPPUreHOro MmaTepuana C BOCTOKA. He3HauuTenbHbI CHOC
obsoMmoYyHOro maTepuwana B CeBepo-3anagHOM HanpasneHun co CpeguHHoro XpebTa KamuaTku

Haya/cA B KOHLLE CpeaHero soLeHa.
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MpunoxxkeHune 1. MpepcraBuTenbHble aHANN3bl MAarMaTUYECKUX U BYJIKAHUYECKUX FaNek U3
6a3anbHbIX KOHrnomepartos 3anagHOKaM4yaTCKOro 0Ca04MHOro 6acceitHa

KoMIMTOHCH- Maiinauckuii paspe3 (o6pasisl M)
ol mla | M16 | mlr M2 M4 M5 M6 M8 M9 m1l | M13 | m15 | M17 | m18 | w19
Si0, 716 | 712 | 694 | 731 | 73,7 | 738 | 742 | 76,6 | 747 | 740 | 757 | 755 | 725 | 72,7 | 714
2 5 9 7 0 9 4 0 7 1 5 7 3 7 8
TiO, 057 | 053 | 058 | 045 | 054 | 051 | 0,38 | 052 | 045 | 047 | 040 | 0,38 | 044 | 0,52 | 045
ALO: 135 | 138 | 149 | 151 | 157 | 16,9 | 146 | 131 | 158 | 151 | 14,2 | 149 | 142 | 155 | 138
8 8 6 5 3 8 2 0 3 8 5 3 3 9 9
Fe,03 111 | 123 | 126 | 154 | 132 | 093 | 1,08 | 1,22 | 117 | 1,14 | 095 | 0,70 | 1,15 | 1,19 | 1,95
FeO 308 | 283 | 331 | 087 | 0,13 | 013 | 0,72 | 054 | 048 | 0,15 | 0,30 | 0,45 | 1,88 | 1,67 | 2,550
MnO 0,03 | 001 | 0,01 | 001 | 0O,01 | 0,00 | 0,02 | 0,01 | O01 | 0,01 | 0,01 | 0,01 | 0,02 | 0,01 | 0,02
MgO 146 | 150 | 149 | 062 | 033 | 048 | 060 | 056 | 051 | 0,62 | 0,40 | 0,39 | 1,07 | 0,89 | 1,12
CaO 1,26 | 180 | 1,04 | 2,08 | 194 | 033 | 1,9 | 1,05 | 044 | 1,72 | 161 | 169 | 096 | 035 | 1,77
K0 1,75 | 211 | 266 | 1,74 | 156 | 241 | 206 | 1,22 | 161 | 2,00 | 161 | 1,32 | 255 | 1,80 | 1,66
Na,O 541 | 476 | 508 | 435 | 464 | 429 | 426 | 508 | 465 | 464 | 468 | 483 | 509 | 512 | 5,09
P,0s 0,1 | 0,10 | 0,13 | 0,02 | 0,08 | 005 | 0,05 | 0,08 | 0,09 | 0,06 | 0,03 | 0,04 | 0,09 | 0,08 | 0,06
S (PPM) 447 267 140 341 244 114 150 141 148 123 127 129 187 129 566
Sc (PPM) 8,7 8,7 11 71 9,4 35 8,3 11 6,6 12 8,0 58 7,2 73 73
V (PPM) 75 72 84 42 69 70 43 26 64 74 46 52 50 89 59
Cr (PPM) 83 74 60 35 31 33 33 30 69 36 32 33 42 73 47
Co (PPM) 11,7 12 6,6 2,8 <10 | <10 | <10 31 <10 | <1,0 | <10 | <1,0 8,3 2,1 3,7
Ni (PPM) 31 32 22 20 5,2 8,3 19 20 17 10 11 5,2 19 17 18
Cu (PPM) 19 20 18 16 20 39 9,3 18 16 6,5 8,8 10 16 14 13
Zn (PPM) 54 57 69 20 8,5 20 67 13 49 20 27 10 37 67 50
Ga (PPM) 17 19 20 15 13 17 16 8,8 18 14 14 16 18 19 18
As (PPM) 15 3,6 2,8 9,0 1,7 <15 4,2 <15 47 1,7 <15 14 9,0 <15 | <15
Rb (PPM) 66 80 86 59 50 94 78 34 63 58 48 37 90 69 58
Sr (PPM) 299 289 273 256 269 250 260 218 258 255 240 247 292 215 269
Y (PPM) 21 21 22 16 15 16 17 15 17 16 15 14 20 19 20
Zr (PPM) 177 164 173 179 203 198 174 213 199 213 212 211 161 182 155
Nb (PPM) 43 4,6 6,4 33 3,6 6,9 2,9 35 2,7 33 2,1 2,7 5,7 4,2 34
Ba (PPM) 536 566 870 654 544 406 867 673 362 | 1012 | 746 511 603 261 442
Pb (PPM) 16 16 10 13 8,7 13 9,2 6,1 7.8 6,8 8,3 5,6 17 8,2 8,0
Th (PPM) 5,7 5,6 6,4 6,0 6,2 6,3 6,0 6,2 6,3 6,2 6,2 6,3 58 6,0 5,6
U (PPM) <15 | <15 | <15 | <15 | <15 | <15 | <15 | <15 | <15 | <15 | <15 | <15 1,9 <15 | <15
[TpomomkeHue TabIUIIbI
Maiinauckuii paspe3 (o6pasisl M) VByunHcKHil paspe3 (06pasisl XA)
KomriosenTsr w21 | w23 | w25 | 28 xa-08- | xa-08- | xa-08- | xa-08- | xa-08- xa-08- | xm-08- | xa-08- | xa-08- | xa-08- | xa-08-
6 7b 7a 15 75127 75/35a 82/5 82/8 82/9 82/10 82/11
SiO, 74,55(69,99|74,48|65,73| 70,29 | 48,59 | 72,21 | 70,57 | 73,77 69,44 74,08 | 72,46 | 73,35 | 73,75 71,04
TiO, 0,37(053{043({0,93| 0,35 | 1,20 | 0,47 | 0,40 0,37 0,37 0,08 0,09 0,08 0,08 0,46
Al,O3 14,26(15,04|15,70(15,29| 14,39 | 16,99 | 13,50 | 13,57 | 13,98 14,79 14,68 | 15,40 | 15,09 | 14,66 14,84
Fe,03 1,2112,01(236(303| 312 | 470 | 2,00 | 2,55 2,59 2,52 0,91 0,96 0,73 1,07 3,38
FeO 1,33|2,29(0,37 |520| 0,67 | 584 | 1,38 | 1,53 0,14 1,71 0,13 0,10 0,14 0,12 0,42
MnO 0,01(0,02|0,01{0,05| 0,06 | 0,10 | 0,03 | 0,04 0,01 0,05 0,01 0,01 0,01 0,01 0,01
MgO 0,68(129|052(222| 1,64 | 307 | 1,12 | 1,89 0,63 2,31 0,23 0,28 0,16 0,17 1,18
CaO 155|1,28(0,68|1,11| 3,01 | 1462 | 2,12 | 253 0,87 2,25 1,58 1,62 1,62 1,71 2,01
K0 1,48|2,71|161(2,60| 2,63 | 049 | 1,79 | 2,69 4,81 1,69 4,28 4,61 4,49 3,91 2,32
Na,O 453 (4,70 3,74 (3,76 | 3,72 | 3,96 | 530 | 4,08 2,73 4,70 4,01 4,44 4,32 4,49 4,32
P,0s 0,03(0,15|0,10{0,06| 0,12 | 0,46 | 0,09 | 0,15 0,10 0,17 0,02 0,02 0,01 0,01 0,02
S(PPM) | 119 | 161 {1890 173 | 96 246 142 386 2900 2500 1050 708 430 1270 5430
Sc(PPM) |99 |58 | 11 (275]| 35 28 12 74 54 6,8 35 35 5,6 35 7,0
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V (PPM) 41 | 72 | 88 | 146 | 43 175 54 51 50 40 16 17 12 11 67
Cr(PPM) | 32 | 54 | 92 | 76 26 397 50 32 59 34 22 23 20 24 56
Co(PPM) | 43 | 34| 25 | 29 | 4,6 24 6,7 4,9 9,1 6,7 <1,0 <1,0 <1,0 <1,0 8,9
Ni(PPM) | 16 | 21 | 67 | 43 18 98 17 22 15 25 13 8,1 8,6 13 31
Cu(PPM) | 14 | 16 | 14 | 22 25 44 14 22 14 18 12 54 5,6 53 30
Zn(PPM) | 32 | 72 | 34 | 104 | 45 129 44 47 31 58 162 158 87 81 48
Ga(PPM) | 16 | 18 | 14 | 17 15 17 19 16 13 18 23 24 22 26 16
As (PPM) |<15|<15|323|<15| <15 3,2 <15 2,2 <15 43 1,7 <15 <15 <15 8,6
Rb(PPM) | 41 | 102 | 35 | 82 | 101 | <15 61 100 76 36 118 118 130 114 37
Sr(PPM) | 245 | 303 | 205 | 216 | 189 | 611 357 142 153 339 292 281 290 324 340
Y (PPM) 17 | 23| 19 | 31 26 18 18 28 20 21 17 17 17 17 19
Zr (PPM) | 194 | 151 | 171 | 184 | 142 | 157 164 168 175 130 95 90 91 95 161
Nb(PPM) | 21 | 49 | 45|78 | 56 5.8 43 57 3.8 3,6 54 55 4.8 6,2 33
Ba (PPM) | 569 | 753 | 556 | 989 | 474 | 342 630 570 837 439 943 935 907 911 525
Pb(PPM) | 10 | 93| 22 |83 | 19 75 15 11 32 25 80 73 38 31 31
Th(PPM) | 60 | 56 | 6,0 | 63 | 8,1 47 5.8 8,4 73 57 59 6,0 6,0 59 5,6
U((PPM) |[<15|<15|<15|<15| <15 | <15 | <15 2,7 2,4 <15 <15 <15 <15 <15 <15
[TpomomkeHue TabIuIIbI
Pexa Paccouia Peka ITonosunka (06pasisr OK)
KommnonenTs (o6pasurr OK)
0K042 | Ok.0a4 |OK5-[ OKSB- [OKS5- [OKS- [ OK5- [ OK5- [ OK-5- [ OK5- [ OK5- [ OK5- [ OK-5- [ OK-5-
9 10 11 12 18 19 20 21 22 23 24 27
SiO, 54,09 76,74 78,12 | 62,82 | 75,42 | 71,41 | 74,85 | 70,24 | 74,14 | 70,99 | 71,74 | 75,84 | 77,26 | 73,97
TiO, 1,25 0,63 032 | 059 | 048 | 044 | 042 | 037 | 041 | 043 | 041 | 0,34 | 0,39 | 0,40
Al,04 17,75 11,76 1494 | 21,16 | 17,12 | 17,42 | 14,76 | 15,09 | 17,65 | 18,20 | 19,26 | 15,46 | 15,12 | 16,09
Fe,03 6,30 3,68 126 | 289 | 245 | 524 | 504 | 793 | 257 | 1,91 | 286 | 470 | 1,72 1,47
FeO 3,75 0,34 014 | 2,33 | 0,14 | 0,14 | 0,21 | 0,24 | 0,16 | 1,76 | 0,14 | 0,13 | 0,40 | 1,94
MnO 0,07 0,04 0,01 | 0,01 | 002 | 0,04 | 0,05 | 0,09 | 0,02 | 0,03 | 0,02 | 0,04 | 0,02 | 0,03
MgO 3,33 1,39 0,18 | 0,88 | 017 | 0,25 | 0,48 | 0,15 | 0,27 | 062 | 0,27 | 0,13 | 0,34 | 0,61
CaO 747 0,33 018 | 0,9 | 015 | 0,17 | 0,39 | 0,16 | 0,20 | 068 | 0,18 | 0,16 | 0,39 | 0,81
K0 2,26 2,11 0,40 | 059 | 0,34 | 0,36 | 0,23 | 0,29 | 0,26 | 0,44 | 048 | 0,22 | 0,39 | 0,35
Na,O 3,15 2,87 4,43 | 766 | 366 | 450 | 3,96 | 552 | 435 | 490 | 463 | 2,94 | 3,90 | 4,28
P,0s 0,59 0,10 0,02 | 0,14 | 0,03 | 0,03 | 0,02 | 002 | 0,04 | 0,03 | 0,02 | 0,03 | 0,05 | 0,03
S (PPM) 74 91 118 257 116 115 106 113 195 173 144 114 162 125
Sc (PPM) 15 12 35 8,0 6,4 6,1 14 6,6 4.8 8,2 7.4 51 72 8,4
V (PPM) 240 89 50 83 55 70 65 59 53 69 64 52 52 53
Cr (PPM) 60 69 32 50 60 48 44 37 40 53 49 39 34 47
Co (PPM) 26 75 12 54 6,4 13 10 16 2,2 25 5,0 6,3 2,8 31
Ni (PPM) 39 31 20 115 26 45 45 83 16 99 23 32 17 120
Cu (PPM) 52 18 15 20 19 28 21 24 27 21 22 18 16 18
Zn (PPM) 98 52 22 59 56 60 48 68 32 32 29 66 58 33
Ga (PPM) 14 11 13 14 10 11 10 12 13 10 13 11 8,1 73
As (PPM) <15 4,8 2,4 194 | <15 | <15 | <15 | <15 2,2 3,0 <15 | <15 2,3 2,1
Rb (PPM) 41 72 9,3 13 6,6 72 2,6 4,6 5,6 6,7 12 53 12 4.8
Sr (PPM) 531 164 54 82 75 63 74 66 55 75 60 89 80 106
Y (PPM) 27 22 14 18 15 16 18 16 15 14 14 16 15 15
Zr (PPM) 143 224 162 170 169 125 150 128 118 105 89 120 163 152
Nb (PPM) 4,9 7.4 3,0 2,8 4,0 2,2 2,5 2,7 2,5 31 23 2,0 32 2,8
Ba (PPM) 678 558 218 241 186 200 341 306 160 309 168 220 291 361
Pb (PPM) 55 47 5,0 6,4 1,3 53 54 75 4,0 5,0 2,1 6,5 3,6 31
Th (PPM) 4,5 7.4 6,5 57 72 59 5.8 54 6,3 6,1 6,3 59 6,4 6,1
U (PPM) <15 <15 <15 | <15 | <15 | <15 | <15 | <15 | <15 | <15 | <15 | <15 | <15 | <15

[Mpumeuanne. [TopogooOpazyromye OKCHIBI — Macc., MUKPO3JIEMEHTHI - PPM
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anHO)KeHVIe 2. CocTaB nec4aHUKOB CHATOJ/IbCKOW CBUTDI

Lvl [ Lvm | Lvf | Lw Lssh | Lsa [ Lss [ Lsch | Lst | Lso

Obpazen | Qm | Qp | Qq | P | Fq Ly Lm Ls Op|nOp | U | T | Mitx | Aut

Tounnunckuii pazpes

A55'$6' 84 |14 |34 |69 |70 0 | 66 |12 18] 0| 2 | o 1| o0 o] o |al| 1 |12]|387|120] 6
AS%6 1133 |41 |20 |85 (20| 0| 21 | 5|23 0|5 | 0|o| o |o|o0|6| 4 6]|369|o]|14
sNo1 |60 | 22| 5 |28 |3 |10 4 |5 |3 |15 0 |0 |5 |10 [0]|o0|2]|2|4|23]s]|?7
AS06- 1161 |15 | 8 |61 22| 0 | 28 |22 20| 0| o oo | o [o|1|1|6 |5]|30[10]|8
ASO6 1135 | 21| s |78 3| o |2 o |s o] o |o|o|o |o|1]|2]|e6 |11]36|12]13
AS96 1106 |12 | 3 |90 |45 0 | 24 {45 | 0o |0 | o |o|o| 6 [0]o0 |07 |22]360]|130]|19
ASO6- 1 o1 |13 |12 |41 (23| 0| 27 |9 |e |1 | o |o|o| o |o|3|o|2 6|36|w]|s
ASO6 1121 | 5 |4 38 |1| 0| 14 |27 o | o |15)0|5 [of2 0|5 o|3e6|lwr|s
ASO6- 1 72 |11 |21 | 22 (31| 0 | 46 |32 |56 | o | o 1220 | 0o [o|o0|o|2 | 2]|37|1w5]s
ASO6 1 118 |20 | 8 |47 (13| 0| 8 |11 |56 |2 | o 1o | o 0|3 0|9 |83 n
ASO6 | 6g |14 | 8 |63 |9 | 25| 30 20|15 |0 | 4 0|0 | 0o [o0| 1[04 |8|29] 80 |m
ASO6- 1141 |35 | 7 |69 |14 0| 32 | 0|20 0|0 |ofo| 2 o|1|1|4 20|36|o]|7
KA |76 |15 | 8 | 74 |21 13| 25 |38 |16 |3 | 6 |5 | 7| 1 |0 |1|5]|3[5|32|130]3
XA 82 |13 |14 12017 | 14| o |13 |20 | 2| 3 |6 | 0| 0 |0 |0 |1]| 0 |5|319|154]14
K8 | 8o |20 |11 |114 |20 | 25 | 12 |12 |25 |5 | 0 | 4| 0| 0 |0 |0 |4|5 [2|348|65]|65
X0 o1 |17 | 8 | o4 13|30 | 15 |16 |24 |0 | 0 [0 0| 0 |0 |2 |5]| 7 [4|38]|8 |7
X0 7a |12 |15 | s7 |7 30| 35 |26 |20 |0 |0 0| 0|01 |10|5|4fos]|8s]|7
X0 |81 | 27| 13|63 |3 |27 | 19 |33 |15 | 0|15 | 1] 0| 0 |0 |2 |19] 2 [3|33]0]|09
X9 |68 |17 | 15| 83 |10 16 [ 19 | 56 [ 48 [ 0 | 11 | 0 | 0| 0 |0 |3 |7 | 6 |4 |33 54 |10
X0 le2 |1 |2r| 31| 9|32 |25 | 263 |1 | 7 |2|0| o |o0|1|13] 1 |4]|39 79|10
X9 57 |16 11|21 |5 |17 |32 |70 12| 0|15 | 0| 0| o 0|0 |4]| 0 |5]|25 10009
X0 160 |36 |17 |8 |5 |28 7 | 9 | 26| 0|20 | 0| 0| o |o0|o0]|5]|5 |8]|3 u7|o
X908 |70 | 20| 25| 5 [13[37 |35 |15 (20 | 0| o | 7| 0| 0 [0 |3 |11| 3 |4 a7|10]01
X086 |78 |17 22|46 |9 |12 13 |20 27 | 0| 6 [0 | 0| 0 [0 |0 |15] 7 |4 |276]105]12
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X‘Eg& aa |10 3 |92 |5 20| 11 | 234|015 0|0/ 0 0| 71| a4 |5|2m3|87 | 7
X‘Eg& 78 |11 |8 |83 |12]12] 16 | 23|37 | 0| 7 | oo o 0 |15] 2 | 3 |307|103] s
Maiinauckuii pazpes

MR- "\ 53 | 15 | 16 | 46 | 15| 10| 23 |45 | 10 |10| 6 | 0 | 5| 0 o |5 | 3 |11|263]115] 19
05AS08
MR-\ 59 |13 |14 | 24| o | 18] 35 | 32|16 |5 | 2 | 0|10 0 0o |6 | 3 |16|274]121] 9
05EBY7
XAéO8' 74 |13 |20 | 62 |23 25| 41 | 19| 5 | 9| o | o |13| o 0| a| a4 |5|317]| 9 |16
MR-\ 74 | 23| 8 |61 |8 |15| 18 |40 |11 |12 | 4 | 0o |12 | 0 o8| 2 |8 |302]|1001] 11
05AS15
XA1'3°8' 97 15| 2|90 |0 2|67 |a1]| 2|13 0 0| 7] o0 0| 3| 5 |a|38|16]| 8
XAlf8' 86 [38 |12 |58 |9 |15 | 42 | 21|57 |5 | 0o | o | 7| 0 0|5 | 5 | 737|100/ 6
M&O' a5 |20 6 | 61| 2|15 23 |20 ]3| 5| 0o | oo o 0o [37| 5 |5 |202] 107 10
MR- | g9 | 21|26 | 25 (38| 0 | 24 |14 20| 4| o | a|lo]| o 18 1| 4 | al301|112] 2
05AS23
MR- |\ 96 | 29 |13 | 68 |30 16 | 10 |14 |32 | 2 | 5 | 0o | o | 1 a o 2 |13|335| 97 | 16
05AS24
MR- | 68 | 31|19 | 34 |19 20| 12 | 39| 22| 8| 2 | o | o | a 5 | 0| 25| 8 |316]103] 13
05AS28
YByuuHCKuU# pazpes
XA8'(§)8' 68 |10 | 10| 75 (14|15 | 32 | 43|20 | 0 | o | 0o | 13| 7 2 |5 | 6 | 7327|516
XA8'1O8' 76 |12 |15 | 41 |17 19| 36 |26 | 32 | 0| o | 0o | 15| 8 05| 9 |al|3s| 47|11
XA8'3°8' 771188 | 71|13 16| 19 |52 10| 2| 5 | 0o |17]| 5 6 | 7 |11 |3 |340| 67 | 7
XA8'E?8' 67 |24 |12 43 |5 | 3| o |31|5s6]| 0| 7 | 0| a]| 6 09|11 |5|202]| 8|5
Paspes o pexe Poccomnne
060’25' 60 |41 |37 | 48| 7 | 13| 19 |27 15| 2| 9 | oo o oo | 8 |12|307]|108] 8
06535' 74 |31 43|56 |4 |15| 17 | 34|10 1| 7 ool o olo| 4 |8|34|9]|s
A51'86' 57 116 10| 20| 8 | 16| 2 |15] 26 | 10| 4 | 0 | 8 | 13 oo | o |3|208]|6 |17
Asl'ffs' 67 |20 | 24 | 66 |15| 10| 26 |34 |30 | 1| 4 | o | 1| o o5 | 1|7 |311] 9 |13
Paspes o peke IlonoBunke
ASZ'gG' 70 12 35| 63| 2 |15] 33 |20]15| 0] 2 ool o a o | 6 |11|289] 53 | 7
ASZ';)G' 61 | 3320|510 |5 | 19| 27 |43 2|0 | 0o | o |5 ]| 0 o5 | 6 |5|302| 7|09
AS-06-
>8> |53 |19 |13 |36 |12|40 | 23 [57 310 | 0 |0 3|0 o 10| 3 |3 |303]| 68 | 15
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Paspe3s no pexe benoronosoit

X% |62 |21 12|80 |11|15 |3 |38 |27 |0 | 1 | 0| 1| o |o0|3|4]|3 |08 5 |6
X9 |46 |13 17|68 |2 |19 | 46 | 53|20 | 0| 0 | 0| 1| 0 |0 |0 |4]|2|6|287 0|0
X0 |70 |18 14|75 | 7|20 |32 |40 |15 | 0| 0o 0|5 | 0 [0|o0|3]|4|4|a7]121]10
X9 38 |14 12|66 | 7 25|50 |57 (16| 0| 0o [0| 1| 0|0 |0 |4]z2]|7|300]150]nu

IMpumeyanune. QM — MOHOKPHUCTAIUTMYECKHI KBapll; QP — momuKpucTanndeckuii kBapiy; QQ — keapuutsl; P — nosnessie mmarsl; FQ — cpoctku
KBapI[a u MOJICBOTO IIaTa; (hparMeHTsl TOPHBIX MOpo: LV — BynkauuTs, LVl — ByITKaHHUTEI ¢ IEHCTOBOM CTPYKTYpOi (IPEHMMYIIECTBEHHO
OCHOBHOT'O M CPEJIHETO COcTaBa), LVM — BYJIKaHUTBI ¢ MUKPOJIUTOBOM CTPYKTYPOil (IPEUMYIIECTBEHHO aHIe3UThI, TAlUTHI U UX aHaiorn), Lvf —
BYJIKQHHUTHI C (eITB3UTOBOM CTPYKTYpOH, LVV — packprcTauin3oBaHHOE ByIKaHHIECKOE CTeKII0, LM — metamopdudeckue mopoasl, LS — ocagounsie
nopozsl, Lssh — rmmbl, Lsa — apruswmutst u aneBponuTsl, LSS — Menmko3epHucThIe necyannky, Lsch — kpemnun, Lst — tydsr u Tydorenssre
apruyUThl, LSO — npyrue ocamodmsie mopoast (kapOoHaTs!, yrombs), Op — pyanbie Munaepais, NOP — uBeTHbIe MuHepais!, U — CHIBHO H3MEHEHHbIE
MHHEpaNBL, T — CyMMa ITOACYUTAHHEIX 3épeH B nunde, MIX — marpukce u iemMenT, Aut — ayTureHHbIe MUHEPaJIBL.
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MpunokeHne 3. XMMUUYECKMIA COCTaB NeCHaHUKOB CHATO/IbCKOM CBUTDI, (Mmac., %)

Howmep obpasiza Paspes, ceuta Si0, | TiO, | Al,O; | Fe;05 | FeO | MnO | MgO | CaO | Na,O | KyO | P,Os | mrm. | Cymma | H,0- | CO, | H,O*
Mopckue paspessl
AS-06-01 ToumnuHckuii paspes, sn | 57.91 | 0.80 | 17.71 | 2.01 | 518 | 0.04 | 397 | 1.75 | 281 | 140 | 0.16 | 564 | 99.38 1.09
AS-06-57 —— 56.45 | 2.98 | 12.34 | 3.64 | 6.67 | 0.04 | 514 | 183 | 3.02 | 054 | 0.13 | 6.50 | 99.28 1.22
AS-06-59 —— 53.77 | 0.88 | 15.66 | 1.78 | 458 | 0.15 | 3.40 | 6.52 | 2.10 | 1.70 | 0.14 | 8.81 | 99.49 4.48
AS-06-61 —— 56.42 | 0.95 | 16.99 | 3.23 | 3.39| 0.07 | 352 | 357 | 233 | 153 | 0.16 | 7.07 | 99.23 2.49
AS-06-70 —— 55.72 | 0.88 | 1460 | 2.18 | 222 | 0.14 | 233 | 899 | 2.32 | 1.65| 0.17 | 8.86 | 100.06 5.27
AS-06-71 —— 5390 | 1.00 | 16.21 | 2.11 | 5.02 | 0.16 | 351 | 6.25 | 230 | 1.53| 0.17 | 7.75 | 99.91 4.97
AS-06-72 —— 4950 | 092 | 1462 | 2.36 | 3.36 | 0.20 | 2.50 | 11.70 | 2.00 | 1.56 | 0.18 | 10.79 | 99.69 7.51
AS-06-73A —— 5591 | 0.89 | 15.04 | 228 | 3.37| 0.12 | 296 | 7.30 | 247 | 1.62 | 0.15 | 8.16 | 100.27 491
AS-06-73B —— 57.62 | 0.71 | 1344 | 220 | 396 | 0.09 | 3.09 | 7.04 | 243 | 132 | 0.16 | 7.46 | 99.52 4.59
AS-06-74 —— 37.08 | 0.89 | 1454 | 223 | 248 | 0.11 | 227 | 16.85| 259 | 0.85 | 0.11 | 19.38 | 99.38 10.72
AS-06-75 —— 55.20 | 0.90 | 15.80 | 2.67 | 3.02| 0.10 | 291 | 750 | 2.13 | 1.85| 0.15 | 8.00 | 100.23 5.19
XA-08-111 —— 40.53 | 0.61 | 10.77 | 151 | 218 | 0.21 | 2.04 | 1857 | 1.24 | 1.23 | 0.11 | 20.25 | 99.25 | 0.92 | 16.12 | 3.14
XA-08-114 —— 62.33 | 0.81 | 1391 | 285 | 166 | 0.04 | 1.54 | 459 | 3.21 | 141|010 | 7.25 | 99.70 | 1.12 | 3.58 | 2.52
MR-05-AS-23 | Maiinauckuii paspes, sn | 35691 | 0.46 | 795 | 585 | 3.91| 0.19 | 351 | 19.19 | 225 | 0.83 | 0.56 | 19.00 | 99.61 13.13
MR-05-AS-24 —* 43.78 | 053 | 974 | 128 | 147 | 017 | 1.52 | 21.84 | 2.60 | 1.04 | 0.06 | 15.50 | 99.53 11.78
MR-05-AS28 —— 67.60 | 0.52 | 1055 | 423 | 266 | 0.03 | 1.86 | 140 | 1.84 | 1.66 | 0.08 | 6.94 | 99.37 0.20
XA-08-13 —— 65.14 | 1.15 | 1346 | 285 | 243 | 0.04 | 194 | 2.09 | 3.67 | 1.77 | 0.09 | 4.80 | 9943 | 0.95 | 1.07 | 2.05
XA-08-71 —— 5722 | 0.75 | 1477 | 158 | 4.13| 0.18 | 1.79 | 5.70 | 3.14 | 163 | 0.20 | 8.74 | 99.83 | 1.10 | 4.47 | 3.16
Pazpessl o Oeperam KpymHBIX peK

AS-06-09 p. Paccommna, np 3444 | 047 | 990 | 349 |4.15| 0.15 | 5.00 | 1850 | 1.52 | 0.45| 0.11 | 21.24 | 99.42 19.37
AS-06-11 —— 60.50 | 0.60 | 12.99 | 142 | 3.11| 0.20 | 250 | 541 | 235 | 1.36 | 0.17 | 8.90 | 99.51 5.77
AS-06-26 p. [lonoBuHuka, np 3425 | 050 | 10.20 | 3.19 | 4.46 | 0.14 | 490 | 1844 | 1.62 | 0.50 | 0.09 | 20.93 | 99.22 18.14
AS-06-27 “ 65.93 | 0.50 | 17.00 | 1.10 | 199 | 0.04 | 0.87 | 2.21 | 244 | 123 | 0.14 | 6.60 | 100.05 3.28
AS-06-28 —— 65.92 | 0.79 | 13.77 | 2.72 | 3.87| 0.03 | 298 | 053 | 3.31 | 1.25| 0.19 | 3.88 | 99.24 0.20
XA-08-123 p- benoromnosas, sn 7444 | 045 | 12.72 | 147 |1.05| 002 | 098 | 0.50 | 298 |195| 0.10 | 3.05 | 99.71 | 1.00 | 0.22 | 1.84
XA-08-125 —— 75.66 | 0.44 | 10.86 | 3.07 | 054 | 009 | 097 | 0.62 | 264 | 1.71| 0.12 | 296 | 99.68 | 0.81 | 0.22 | 2.01
[Ipumeuanue. CBUTHI: SN — CHATOJIbCKAs!, NP — HAMMaHCKasl, — — TOT K€ pa3pe3 U CBUTA, YTO U B MPEBIAYILEH CTPOUKE.
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MpunoxeHue 4. CopgeprkaHne MUHepanoB TAXKENon ppakumum (%) B npobax CHAaTONbCKUX NecHaHUKOB (06pasLibl BbICTPOEHbI B HanNnpaBAeHUU OT
noAoLWebl K KpoBae)

Homep obpasua | Iupkon | Pyrun | Anmatut | I'pamat | Typmamun | Cymeduner | Am¢udon | IMupoxcen | Amartaz | Illnunems | Mmsmenur | Jlefikokcen | Bapur | Dmmpor | 4épHBIA pynHBLL
MR-05-AS-28 5 11 8 9 0 0.5 0 0 0 58 0 7 0 0 0
XA-08-132 0.2 0 0.8 0.01 0 0.5 0.01 98 0 0 0 0 0 0 0
XA-08-122 11 13 0 11 0 0.1 0.1 1 0 16 40 0 0 0
MR-05-AS-24 13 9 4.5 8 0 0.5 0 0 22 29 0 0 0
MR-05-AS-23 4 3 0 14 0 0 5 0 56 16 0 0 0
XA-08-106 11 4 0 12 0 20 0 0 0 17 10 26 0 0 0
AS-06-11 17 9 0 9 14 0 0 8 0 1 41 1 0 0 0
XA-08-99 24 3 2 10 0.1 7 0 0.1 0.1 15 0 39 0 0 0
SN-01 17 2 0.1 10 0 1 0 2 0 12 10 13 0 0 33
AS-06-27 1 2 0 15 1 0.5 0 0 0 25 1 63 5 0 0
XA-08-86 3 2 5 1 0 67 0 0.1 0.1 0 21 1 0 0 0
AS-06-10 4 4 1 2 0 0 0 0.1 0.1 14 0 75 0 0 0
AS-06-09 22 4 0.1 18 1 0 0.1 0 0 26 0 29 0 0 0
AS-06-08 34 4 0 8 0 14 0 0.1 0.1 21 4 15 0 0 0
XA-08-60 8 20 0 2 0 63 5 2.1 0 0.1 0 0 0 0 0
XA-08-69 29 3 0 7 0.1 36 0 0 0 3 6 16 0 0 0
MAO-08 0.1 0 0.1 1 0 74 3 1 0.1 2 16 1 0.5 1 0
XA-08-81 3 2 0 2 0.1 60 0.1 0 0.1 0.1 9 24 0 0 0
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[MpunoxeHue 5. Pabo4vasa cxema onpoboBaHUs KIMHOYEBLIX Pa3pesos.

Pa3pe3 To4nnmHckumn

AU s .

O

b e e e

300

AS-06-76
XA-08-106

-08-100 @
“ppr
AL et

=

AS-06-74
Vi
¥ (75,10)
== AS-06-73
7 AS-06-72 (50,35)
¥ AS-06-71

= ATBELY

&

==  AS-06-57,58,59
(270)

AS-06-60 U/Pb
— (355,7) SN-01

YcnoBHble 0003Ha4YeHns

1 neTporpacuyeckoe
~55 mayyeHue

aHanua MuHepanoruu Tax. pakuun
kpuctannomopdonorum LMpKoHa

UJ/Pb LA-ICP-MS aHanus
[EeTPUTOBOrO LUMpKOHa

! ﬂ reoXxuMmn4eckuin aHanma
nerporpacduyeckin
aHanma ranek

50 +-1.5 ABcontoTHbIN BO3pacT,
g

nony4veHHbin K-Ar
METOAOM AaTupoBaHus
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Pa3pe3 ManHauckuin
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(120,60)
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MRO5-AS10

(140,30)
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N

(60,30) MR05-AS25,26coal

XA-08-7 50 +-1,5

N
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MpunoxeHune 5. Paboyas cxema
onpo6boBaHusl KNIYEBLIX Pa3pesos.

YcnoBHble 0603HavYeHuns

neTporpaduyeckoe
nayueHue

aHanu3 MUHepPanorum TSHK. hpakLum
KpUCTanomMopgonoriu LMpKoHa

U/Pb LA-ICP-MS aHanus
LETPUTOBOTO LiUPKOHA
FEOXMMMUYECKUI aHann3a
Ege=r= | netporpagu4eckui
E aHanua ranek
50 +-1.5 ABCconoTHLIN BO3pacT,
L

nonyyeHHbIn K-Ar
METOOOM AaTVPOBaHWA

30

25

20 -

51,5+-3,5
51,2+-2,0
35,5+-6,5
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MpunoxeHue 5. Paboyas cxema onpoboBaHMA KMoYeBbIX Pa3pesos.

Paspes YByunHckumn (byxta KeauunHa)
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MpunoxeHune 5. Paboyas cxema YcrnoBHble 0603HaYeHNS
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