YYEHBIE 3AITMCKY HUUT' A - PETMOHAJIBHAA I'EOJIOI' A

BBIITYCK 7 1965

H.H. Jlanuna

OIPEJIEJIEHUE ITYTEN PASHOCA OCAJIOYHOI'O MATEPHAJIA I1O
PE3YJIbTATAM U3YYEHUA MUHEPAJIBHOTI'O COCTABA MOPCKHX
OTJIOXKEHUU (HA IPUMEPE MOPS JIAIITEBbBIX)

BemiecTBeHHBI COCTaB COBPEMEHHBIX MOPCKHX OCAJIKOB OTPaKaeT I'e0JIOTMYECKOe
CTpOCHHE O00JIacTeld THUTaHUs, THUAPOJOTHUYECKHA pekuM OacceliHa u (PU3UKO-XMMHUYECKYIO
00CTaHOBKY CE€AMMEHTAIIHH.

s cesepHbix Mopeit Coserckoro Coro3a, I7ie B YCIOBHUSIX apKTUYECKOro KJIMMara B
o0nacTaX CHoca (U3MUYECKOE BBIBETPUBAHHE IOPOJA MpeodiafaeT Haja XUMHYECKHM, a
XUMHUUYECKHE U OMOJIOTMYECKHUE MPOLIECCHI HA IHE MOpPS 3aMeJIEHHBI, IOCTYNAMNNi B 0acceitH
OCaJIOYHBIM MaTepuall HE MPETEPIIEBAET CYIIECTBEHHBIX NU3MEHEHUN IOCIIE CBOETO OTIIOKEHUS.
MuHepaabHBIN COCTaB OCAJIKOB 3/1€Ch CBSI3aH C T€OJOTUUECKUM CTPOCHHUEM O0JIacTeil MUTaHUS U
OyTSAMH pa3HOCa OCaJOYHOro Marepuaia B OacceifHe cenuMmeHTauuu. Pacnpenenenue Ha JHe
OacceliHa OTJIENbHBIX MUHEPAJIOB U MUHEPAIbHBIX ACCOIMALIMM OTpa)kaeT CpeIHUE MHOTOJIETHUE
JaHHBIE 110 HAIIPABJICHUIO OCHOBHBIX TEYEHUH M IOJIOKEHUIO 30H BBICOKON aKTHBHOCTH BOJHBIX
macc. CocTaB B3BEUICHHBIX HAHOCOB XapaKTEpU3yeT CTENEeHb COXPAaHHOCTU IEPEHOCUMOTO
0CaJJOYHOTO MaTepuajga W JaeT JONOJHUTEIbHBbIE CBEIEHUS O TUAPOJIOTMYECKOM pEXKUME
JAHHOTO roJa.

Ha npumepe u3yueHus COBpeMEHHBIX OCaJKOB MOps JlanTeBbIX 3HAYEHHE HCCIIEAOBAHUS
MUHEPATIBHOIO COCTaBa MOPCKUX OTJIOKEHWH JUls BBISBICHUS HANpaBICHUs IyTEH IepeHoca
0CaJJOYHOTO MaTepuala M paclpelelieHus ero Ha JHe OacceliHa BBIABISETCS OCOOEHHO
OTUYETJINBO.

MuHepanbHBI COCTaB COBPEMEHHBIX OCaJAKOB Mops JlanTeBpIX u3ydayics BO (paKIUsax
paznuuHOil  kpynmHocTH. [lpm  umccienoBaHMM — NECUaHO-aJEBPUTOBOM  4acTW  OcajiKa,
MIPEJICTaBICHHON TEPPUTCHHBIMU MHUHEpaJlaMU NMPUMEHSUINCh OoNTHUYecKue MeTonabl. [lenuroBas
4acTh, COCTOSIIAs] IMPEUMYILECTBEHHO M3 INIMHUCTBIX MUHEPAJIOB, M3ydyalach KOMILIEKCHBIM
METOJIOM C IPUMEHEHHUEM TEPMHUECKOT0, PEHTTEHOCTPYKTYPHOI'O aHaIM3a U MPOCMOTpa 1pood B
AIIEKTPOHHOM MHKpOCKoIie. B3BemeHHbIi MaTepuan nu3ydaics 6e3 paszeneHus Ha Gpakiuu.

N3ydyenue mecyaHO W aJ€BPUTOBOM  COCTABISIONIEH  OcCajka MPOU3BOJAUIIOCH
UMMEPCHOHHBIM METOJIOM C NPEABAPUTEIBHBIM pa3/ieleHueM (pakiuid B TSHKEIOH JKUAKOCTH.
Uccnenoanus mokaszaiav, 4TO JOHHBIE OcCaakud Mops JlanTeBbIX Kak B MECYaHOW, TaK U B
aneBpuToBoi ¢pakiuu Ha 90-99% cocTosT U3 MUHEPATOB C YIECIBbHBIM BECOM MEHbIe 2,82-
2,85, mpeactaBisronux co0OH Tak Ha3bIBaEMYKO JIETKYIO ¢pakimuio. MHHEpaabl TSKEIOH
¢dpakuuu ¢ ynenbHbIM BecoM Oonee 2,82-2,85 coctaBnsioT 1-5%, B peakux ciayyasx 10%.
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HccnenoBanuss MOPCKHUX OTJIOKEHUN KaK COBPEMEHHBIX, TaK M JIPEBHUX BOJHBIX
OacceitHoB, B ToM umcie u Mops JlanteBbix [bamypun, 1947; benosé u Jlanuuma, 1961;
Koccoeckas, 1962; Poukuna, 1965; Pyxun, 1959; Cmpaxos u op., 1954, Illymunosa, 1968],
MOKa3ajl, YTO BO BCEX IPaHYJIOMETPUYECKUX THUIAX OCAJAKOB Hauboiiee pa3zHOOOpa3HOU Mo
MUHEPATFHOMY COCTaBY SIBISICTCS aneBputoBas ¢pakmus. [lo JaHHBIM TpaHyJIOMETPHUUYECKOTO
aHaiM3a, HauboJyiee pacHpOCTPAHEHHBIM THUIIOM OCAJKOB, Pa3BUTHIX Ha JHE Mops JlanTeBsIX,
SIBIISIIOTCSI @JIEBPUTOBBIE C COJEp)KaHMEM aneBpUTOBOH (pakmmu Oomee 50%. [Tostomy mpu
UCCJIEIOBAaHUM MHUHEPaIbHOTO0 COCTaBa OCAJKOB OCHOBHOE BHHUMAaHHUE YJEISUIOCh W3YYCHHIO
QIEBPUTOBON (PpaKIIMK ¥ B MEHBIIIEH Mepe TIECUaHOM U TIIMHUCTOM.

Pacnpenesienue MUHepaJIoOB Jierkoil ppakuumn

[IpeobnanarommMu MUHEpaIaMH JETKOW (ppakiuu SBISIOTCS KBapIl M MOJIEBbIC IINATHI, B
PE3KO MOJYMHEHHOM KOJIHYECTBE MPUCYTCTBYIOT CIOIUCThIE MUHEpaibl U OOJOMKHU MOpPOA, B
BUJIC CIMHUYHBIX 3€PEH U HE MOBCEMECTHO BCTPEUYAIOTCS KAJBIUT, [IEOJIHUTHI, JETITOXJIOPUTHI U
oman. CopepkaHue KBaplia B alleBPUTOBOM (DpakiMu IOHHBIX OTIOKEHUUH Mops JlanTeBbix
kostebnercst ot 40 10 57% ¥ U B pelkux cirydasx ymenbmaercs 110 25-30%. Ha nuarpamme
(puc. l1a) mogassromiee OOJBITUMHCTBO TOUEK pactionaraercs B moje 45-50%.

Jlnana3oH koneOaHusl coAepaHUs MOJEBBIX IIIATOB HECKOJIbKO IHpe - oT 21 1o 69%, u
TOJILKO B PEIKHX CIy4asxX KOJIMYeCTBO WX yMmeHblmaercs a0 18-19%. HaubGonee wacto
BcTpeyvaromuecs: cogepkanusi 30-50%. [Ipoune muHEpasnbl, B COCTaB KOTOPBIX BXOMAST CIIOJIBI,
00JIOMKH TOPOJI, KAJIBLIUT, JISITOXJIOPHUT U LEOIUTHI, cOCTaBIA0T 10-20%, B eAMHUYHBIX TpoOax
ux coaepxkanue ypenuuuBaetcs 10 30-40%.

Ha nuarpamme coctaBa moneBbixX mmnatoB (puc. 10) ¢huryparuBHble TOUKU PacloinaraTcs
nByMsi Tpynmamu. [lepBast rpymma TOYeK KOHIEHTPUPYETCS B IOJIe TPeoOIagaHus KaMeBBIX
MOJIEBBIX IIMATOB, KOTOPBIE COCTABIAIOT 10 38% nerkoit ¢ppakuun (uau 90% cyMMBbI MMOJIEBBIX
mmatoB). Kuciele muiarnokiassl B Jerkod ¢pakiuu conuepxarcs B koiaudectse 5-8% (10-20%
CyMMBI TOJEBbIX InaToB). OCHOBHbIE IUIArMOKJa3bl M BBIBETPEJbIE TIIOJIEBbIE MIMATHI
cocTaBisioT 2-3% mnerkoit pakiuu, T.€. couepKaHUEe WX HE MpeBbIIAeT 5% CYyMMBI MOJIEBBIX
IINAaTOB.

Bropas rpynmna Todek pacronaraercsi B IeHTpe auarpammsbl. [ oTHX mpo0 xapakTepHO
YMEHBIIEHNE KOJHMYECTBA KaJMEBBIX MOJEBBIX MIMaToB 10 15-25%, yBenuueHHe KHUCIbIX
MJIaruoKIa3oB a0 15-25% wu yBenuueHue cpeaHe-OCHOBHBIX IUIATMOKIA30B U BBIBETPEIIBIX
NoJIeBBIX MMATOB J10 15% (110 OTHOIIEHUIO K JIETKOH (hpaKiun).

Takum 0o0pa3zom, ocanku Mops JIanTeBBIX MO COCTaBy MOPOI00OPa3yIOIIUX MHHEPAJIOB
MOYKHO OTHECTH K KBapIIEBO-TIOJIEBOIIINATOBBIM M K IOJEBOIINATOBO-KBAPLEBBIM OCAJKaM C
npeoOiaaHieM Ha OJHUX YYacTKaX JJHA MOPS KAIHWEBBIX TOJIEBHIX MIMATOB, HA IPYTUX - KHCIIBIX
IUIarMOKJIa30B U B OT/AEIBHBIX MPOOaX - BBIBETPEIIBIX MMOJIEBBIX IITATOB.

MuHepanpHBI COCTaB MECUYaHOW YacTH OCaJKa OYEHb OJM30K K COCTaBY aJe€BPUTOBOM
¢pakuuu. OHAKO MOYTH BO BCEX HCCIENOBAHHBIX MpoOax B MEJNKOH (ppakiuu NpUCYTCTBYET
pSIT MUHEPAJIOB, KOTOPHIX B KPYMHOU (hpakmuu He oTMedeHo. K TakuM MUHEpaiaM OTHOCSTCS
MYCKOBUT, OWOTHUT, XJIOPUT, JIENTOXJIOPUT, Oman U UeoiauThl. Jlns mecuaHod Qpakuuu
XapaKTEepHO HAIWYHE OOJIOMKOB IOpPOJI, KOTOpPBHIE B aJ€BPUTOBOH (PpakiMil OTCYTCTBYIOT WIIH
HAXOJIATCS B HA3HAYMTEIBHOM KOJHMYECTBE. B Tpymme MmoneBbIX MINAaTOB HAOII0IaeTCs
YMEHBIICHHE KOJIMYEeCTBa KHCIBIX M OCOOCHHO CpelHEe-OCHOBHBIX IIIarHOKIA30B B Oolee
MENKON (pakiuM, 4YTO CBA3aHO C pa3pylIeHWeM HX IMpH TpPaHCHOPTUpOBKe. JlaHHbIE
MHUHEpPAIIOTUYECKOTO ~ aHajW3a IeCYaHou (Qpakmuu, TaKk e KaKk H  aJICBPUTOBO,
CBHUJIETEJILCTBYIOT O MOJICBOILINATOBO-KBAPIIEBOM COCTABE OCAJIKOB,

[Ipexxne yem mepelT K pacCMOTPEHMIO MPOCTPAHCTBEHHOTO paclpezesieHuss MUHEPAIoB
JeTKOM (pakumu B oOcagkaX, KOPOTKO OCTaHOBMMCS Ha YCTOWYMBOCTH MMHEPAJIOB IIPH
TPAHCTIOPTUPOBKE M OTIOKECHHUH.
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3epHa MUHEPAJIOB, CIAralouie JOHHbBIE 0CAAKH MPOIUIN CTAIHIO BHIBETPUBAHUS B 00JIaCTH
CHOCa, Ile CTENEHb W3MEHEHUsS MHHEPAJIOTMYECKOIr0 COCTaBa MATEPUHCKUX IOPOJ 3aBUCHUT
rJIaBHBIM 00pa3oM OT XapakTepa penbeda m kiaumara. JlanpHeiinee M3MEHEHHE MHUHEPAIBLHOTO
COCTaBa MPOMCXOAUT IIPH TPAHCIOPTUPOBKE. B 3TOM Cilydae yCTOWYMBOCTb MUHEPAJIOB 3aBUCUT
OT HUX COIPOTUBIIIEMOCTH MEXAHMYECKOMY pa3pYyLICHUIO M YacTUYHO PACTBOPEHUIO U
onpenensercs uX (U3NYECKUMHU CBOWCTBAMM, B IE€PBYIO OYepelb TBEPAOCTbIO, HAINYUEM
CIIAalHOCTU M PACTBOPUMOCTBIO B ILIEIOYHOM cpere. JlaJbHENIe U3MEHEHUS! MHHEPAIbHOIO
COCTaBa OCAJKOB IIPOUCXOIAT YK€ IOCIIE UX OTJIOKEHHUS B IIPOLECCE TUAreHe3a U OXBATHIBAIOT
00JbIION NMPOMEXKYTOK BpeMeHH. [lo creneHu ycTOMUMBOCTM B IIPOLIECCE TPAHCIIOPTHUPOBKU
MHUHEpaJlbl MOXHO pAacloJIOKUTh B cleNyromuid psax (0T Oojee yCTOMUMBBIX K MEHee
YCTOMYMBBIM): KBapll, MyCKOBUT, KaJUEBbIM IOJEBOM IINAT, KUCIbIE IUIarMOKIIa3bl, CPEIHUE U
OCHOBHBIC IIaruokiassl [ Koccosckas, 1965].

[ToBbilieHHOE  CcoliepXKaHWe HaubOosiee ycroWuuBoro MuHepana kBapia (40-50%)
OTMEYaeTCsl B 0CaJKax MOpsl, paclolIOKEHHBIX B MOPUCTOH 4acTa 6acceifHa, a Takke B pailoHax
MEJIKOBOJHBIX OaHOK M mposnuBoB CanHukoBa u Jlmutpus JlanTeBa, T. €. Ha ydacTKax ¢
HOBBIIIEHHON aKTMBHOCTBIO BOJHBIX Macc (puc. 2a). IloseBble ImaThl KOHLEHTPUPYIOTCS B
0CaJIKax, paclojOXKEHHbIX B IPUYCTheBOU vacTu p. JleHsl u Boosb nodepexns HoBocubupckux
OCTPOBOB, TIJle COJAEp)KaHHME HUX B OTAENbHBIX Hpodax gocturaer 60-70%. B ocagkax
IpUYCThEBOW yacTu p. JIeHbl mpeobsiaatoT KUCible MIIarMoKJasbl, a B OCaJKax MPUOPExKHON
30Hbl HOBOCHOMPCKHX OCTPOBOB - KaJHMEBbIE IOJIEBbIE IINAThl, YTO CBA3aHO C MHHEPAIbHBIM
COCTaBOM TIOPO/I, CIIAraroIuX 00JacTH nMuTaHus (puc. 20).

BnusiHue peuHbIX BoJ Ha (OPMHMPOBAHHME MHUHEPAIbHBIX accolMaluil B OcajKkax MOps
JlanTeBbIX MPOCIIEKUBAETCS BECbMa OTYETIIMBO JaKe Ha Opo1000pa3yux MuHepaiax. Tak, Ha
o0mieM (oHe KBapleBO-M10JIEBOLINATOBOIO COCTaBa OCAKOB BIMSHUE MaT€PUKOBOTO CTOKA BOJ
p. Jlensl mposBisercs B mpeobiaaHUM CpPeld MOJIEBBIX MINATOB KHUCIBIX IUIarMokiia3oB. B
0CaJKax pa3BUTHIX B pailOHE, HaXOJAILIEMCsS IOJ BIMSHHEM MaTEpUKOBOIO CTOKAa BOJ Pp.
Xaranruy, [lonuras u Anabapa, HaOMIOJAeTCsl MOBBIIIEHHOE COJEp)KaHUE KaJHEBBIX IMOJIEBBIX
mratoB. [Ipy 3TOM OCHOBHBIM (DaKTOPOM, ONPEIENSIONIMM MHHEPAJIbHBIH COCTaB OCAIKOB
ABJIIETCS JINTOJIOTUYECKUI COCTaB MOPO/I, ClIararoiux o01acT CHOCA.

Pacnpenesienne MUHEpPaJIOB THAKeJI0H (PpaKUUU

MuHepanbHBIi COCTaB TsKENOM (pakuu ajJeBPUTOBOM YaCTH OCAJKOB OTIMYAETCS
OonbIIMM pa3HoOOpazueM; B cpelHeM B Mpobe HacuuThiBaeTcs 10 19-20 MuHepanos, B
OTJENBHBIX CIYYasX X KOJMUYECTBO YBEITHMUMBACTCS 10 25 WM yMEHbIaeTcs 110 16.

[IpeobOnanatomuMu B OcCajikax SIBISIOTCS IMSTh TPYNI MHHEPAJOB: TpylIa MHPOKCEHOB,
am(puO0JI0B, SMKUI0TA, YEPHBIX PYAHBIX M rpaHaToB. Takue MUHepaibl, KaK amaTuT, TypMaJluH,
IIUPKOH, TUTAHUCTbIE MMHEPAJbl, BCTPEUAIOTCSA MOBCEMECTHO, HO B HEOOJBIIOM KOJIUYECTBE,
00bruHO MeHee 5%. IlInuHenb, cTaBPOIUT, KUAHUT, CUJLTUMAHUT, aHJATy3UT, OPTUT, OJIMBUH U
Jpyrue MUHEpaIbl BCTPEYAIOTCS B BUJIE €AMHUYHBIX BEPEH B OTJEIBHBIX Mpodax.

OxaTaHHOCTb 3€peH MHHEpAJIOB 3aBUCUT TaK OT (PU3MYECKHX CBOMCTB MHHEPAJIOB
(TBepOCTh, CMAaWHOCTP M Jp.), TaKk W OT JAJbHOCTH IE€PeHOCa U MHOTOKPAaTHOCTH
NepeoTIIONKEeHNsI. BONbIIMHCTBO 3epeH MUHEPaAIOB B aJIEBPUTOBOW (Ppaklvy OCaJKOB YIrJIOBATO-
OKaTaHHbIE, a B Oosiee KPyMHOH (pakiuy - OKaTaHHbBIE.

MuHepanbHBI COCTaB MECUaHOM (PaKIUM HECKOJbKO OelHee, 4YeM alleBpUTOBOM, U
KOJINYECTBO MUHEPAJIOB 3/1€Ch HE NMPEBBIIIET JABaAIaTH. MUHEpalbHbIe acCOIMAlUU B OOIIeM
coxpansitorcsi. Ho Takme MuHepanbl, Kak aHaTas, IIE€JIOYHas poroBas oOMaHKa, poMOMYECKUI
ampuboN M ps APYTHX, YacTO OTCYTCTBYIOT, YTO MOXHO OOBSCHUTH OTCYTCTBHEM HX B
COOTBETCTBYIOLIEH (ppakiuy MOpoA 00JacTH CHOCA WJIM MU3MENIbYEHUEM IPU BBIBETPUBAHUU HA
cylle, TPaHCIIOPTUPOBKE U OTIIOKEHUU Ha JTHO.

Beixon Tspkenoi (pakmuu B TECYaHOW YAacTH OCAJKOB 3HAYUTEIHLHO MEHBIIE I10
CPaBHEHHIO C AJIEBPUTOBON U B OT/AEIBHBIX MP00ax MPeaCTaBICH TOJbKO SMHUYHBIMHU 3epHAMHU.
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COI[ep)KaHI/IC AKICCCOPHBIX MHUHCPAJIOB, TAK KC KaK H HOpOI[OOGpaSYIOH_II/IX, B JOHHBIX
OTJIOKECHHUSA 3aBUCHT OT YCTOfIqHBOCTH HUX TIpU TPAHCIIOPTHPOBKE W HU3SMCHCHUH II0CJIC
OTJIOKCHUSA HA THO MOPsI.
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ITo manubm A. I'. Koccosckoii [1962], pacnonoxkeHre MUHEPAIOB B PALy YCTOMYUBOCTH
OpU TPAaHCHOPTUPOBKE CYLUIECTBEHHO OTIMYAeTCs OT HX pacloIOKEHUS B pAdy
COIIPOTHUBIIIEMOCTH XHUMHUYECKOMY Ppa3JIOKEHHIO TP BBIBETPMBAHMM B 00JacTH CHoOcCA.
CoBpeMeHHbIE MOPCKHME OCAaJKU HpPEJCTaBICHbl MHMHEpaJaMH U OOJOMKaMHU IOPOA, YyiKe
OPOIIEAIIUMH CTaJIMI0 BBIBETpUBAaHUS Ha cyme. OHM IOABEPraloOTCs JUIIb HW3MEHEHHIO B
npolecce TPaHCIIOPTUPOBKHU M OTIIOKEHMS Ha JTHO.

Psanpl  ycTOMYMBOCTM MHUHEpPAJOB MO OTHOUICHHIO K Pa3pyLIAlOIIEMy  BIUSHUIO
TPAHCHOPTUPOBKM HECKOJIBKO OTJIMYAKOTCS IO JaHHBIM Ppa3jMuHbIX aBTOpoB [Koccoeckas,
1962], Ho nns MHUHEpaNOB, BCTpPEUYAIOUIMXCS B Mope JlanmTeBbIX, MOXET OBITh NIPUHAT
cienyomui psaa (or 0osee yCTOWYMBBIX K MEHEE YCTOMUMBBIM): TYpMAaJUH, CTaBPOJIUT, CQEH,
rpaHar, UPKOH, MarHETHT, WIIBMEHHT, SMUI0T, POroBasi 0OMaHKa, pyTHJI, THIIEPCTEH, aBTUT.

OCHOBHBIMU  (DaKTOpaMH, ONPEAEISAIOIIMMHU paclpesieIeHue TSKEIbIX MUHEpPaloB B
0CaJIKax, SIBJISIIOTCS MUHEPAIbHBIA COCTAB BEIIECTBA, OCTYIAIOIIETO C CYLIHN, THAPOIOTHYECKUN
pexxuMm OacceiiHa (IIOCTOSHHBbIE TEUYEHUS M JAMHAMHMYECKash aKTUBHOCTh IPHIOHHBIX BOJ),
YCTOMYMBOCTP MHUHEPATIOB IO OTHOIICHUIO K DPa3pylIaloIIeMy BIUSHUIO TPAHCIOPTHPOBKH,
yIenbHbIi Bec MuHepanoB. Mcxoas M3 3THX NPEANOCBUIOK, PACCMOTPUM pacHpelesieHHe
OCHOBHBIX MHUHEPAJIOB TSKEJION (Ppakuuu B ocajakax Mops JlanTeBbIX B MOpPsSAKE OT MEHEe
YCTOMUYUBBIX K 00Jiee yCTONUNBBIM.

W3 mnpuBeneHHOrO BBHINIE psiia YCTOMYMBOCTH MHUHEpPAIOB HAMMEHEEe YCTOWYMBBIMHU
ABJISIOTCS UpoKceHbl. Kak BuaHO Ha kapre (puc. 3a), MaKCUMaJIbHOE KOJMUYECTBO MUPOKCEHOB
(30-50% u Gosnee) HabMIOAACTCS B OCAIKaX, PACIIOIOKEHHBIX B paiiOHE BIMSHUS PEYHOTO CTOKA
pp. Xatanru u Anabapa, 4yTO CBA3aHO C JUTOJIOTMYECKHM COCTaBOM MopoJi obaacrteil cHoca. Ilo
COJIEP’)KaHUIO MUPOKCEHOB B OCAJKaX MOXKHO IPOCIEAUTHh PACIPOCTPAHEHHE MAaTEPUKOBOIO
ctoka pp. Xaranru u AmnaGapa. IloBbllleHHOE coJepXKaHUE IHPOKCEHOB B OCAJKax,
PacIoJIOKEHHBIX BJIOJIb MOOepexbsi TaliMbIpa, CBSI3aHO HE CTOJIBKO C MaTE€PUKOBBIM CTOKOM,
CKOJIBKO C pa3pylleHHueM OeperoB, CIO0XKEHHBIX MOpPOJaMM, COJAEpXKAllUMHM TNHPOKCEHbl. B
0CaJIKax, PACIIOJIOKEHHbIX B 30HE BIMSHMS BoX pp. JleHsl u SHBI, colepikaHue MUPOKCEHOB
PE3KO YMEHBIIAETCS, YTO ONPEAEIIIeTCs TUTOJIOTHYECKUM COCTAaBOM MOPOJ B 00JIacTAX CHOCA.

Pacnipenenenne ampubomoB B oOcagkax TakkKe OTpPakaeT TE0JIOTHYECKOE CTPOEHHE
oOmacTeil cHOoca M TUAPOJOTHUECKUM pexuM OacceitHa. Bonbr pp. Jlensl, Subl u OneHeka
BBIHOCAT 0OJIbIIOE KOJIMUYECTBO amMpuoOoioB (puc. 36). AMpuOoIbl OCTyNalOT B OCAJIKU Kak C
pPEUHBIM CTOKOM, TaK M INpH paspyumieHuH OeperoB. CoaepikaHue UX B HMPUOPEXKHBIX paloHax
kosebsercs B npenenax 25-35%, a o myTH cieAoBaHUs PEYHOro cTOKa p. JIEHBI B OTAENbHBIX
npobax ysenuuuBaercs 10 40%. B 3amagHol wactu Mopsi cojepkaHue amM(puOO0JIOB pPe3Ko
YMEHBIIIAETCS U B OCaJIKaX XaTaHTCKOTO 3aJiiBa HE MpeBbIaet 7,5%.

OnuaoT B ocajgkax Mops JlanTeBbIX UMeeT MEHBIINN Jrana3oH KoieOaHui 1Mo CpaBHEHHUIO
¢ mupokceHaMu k ampudonamu (puc. 3B), Ho Bce ke Ha GoHE 0CaIKOB ¢ CoIepKaHUEeM SITUI0Ta
10-15% mnpocnexuBaeTcsl Mojoca C MOBBIIIEHHBIM €ro cojaep:kanueM (1o 20%), cBs3aHHas C
HanpaBieHneM TeueHus Boj p. Jlewbl. Ilonmwkennoe copepskanke snupora (MeHee 10%)
HaOJroaeTcsl B Ocajlkax XaTaHI'CKOrO 3aJIiBa M 3alagHod MpHOPeXHON YacTu Mops. DMHUIOT
ABIIsIeTCS O0Jee YCTOWYMBBIM 10 OTHOIIECHHIO K pa3pyLIEHUIO MPHU TPAHCHOPTHPOBKE, OITOMY
OH paBHOMEpHEE pacIpe/iesieH B COBPEMEHHBIX MOPCKUX OCaJIKaX.

Pacnipenienienrie B ocagkax dYepHBIX PYIAHBIX MHUHEPAJIOB, B COCTAaB KOTOPBIX BXOMST
[JIaBHBIM 00pa30M MarHeTHT U WIBMEHUT, Hapsly ¢ T€0JIOTHYECKUM CTpOeHHeM obiacTeil cHoca
OTpakaeT IMOJIO)KEHHE OeperoBoil JIMHWM MaTepuka W OCTPOBOB, TaK KaK, MMes BBICOKHM
yJIeNbHBIM BEC, OHU OCaXXJAr0TCs B NMPHOpekHOW 30HE. [IOBBIIIEHHBIE KOHLIEHTPAIMH YEPHBIX
PYIHBIX MHHEpaNoB oOpa3yloTCsl B pailoHaXx HMHTEHCHMBHOIO IEpPEMbIBA OCAJIKOB. YKa3aHHBIE
3aKOHOMEPHOCTH JIOBOJILHO YETKO OTPa)KeHbI Ha KapTe (puc. 3r).

UepHble pynHbIE MUHEpAbl coAep)KaTcs B ocagkax Mops JlanteBbix B koiumyectBe 10-
15%; noBbIeHHOE WX KoauuecTBO (31-32%) HaOr0Mal0TCs B OCA/IKax, PACHOIOXKCHHBIX BJIOJIb
nobepexbs Takmbipa, 0-BoB CeepHoir 3emun, HoBocuOupckux octpoBoB. Kpome Toro,
MOBBIIIIEHHOE COJIEP’KaHHE YEPHBbIX pyaHbIX MuHepanoB (20,2-23,7%) nabmionaeTcs B ocanax,
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Pa3BUTBIX B 3aIlaJHOM 4aCTU MOpPs, HA Y4aCTKAX LIUPKYJIALUOHHBIX TeUueHU. B MopucToi yactu
OacceitHa coziepkaHue UX yMeHbmarcs 10 6-8%.

Haunbonee ycTOWYMBBIMH MHHEpajlaMH, IIOBCEMECTHO BCTPEYCHHBIMH B  OCaJKax
u3ydyaeMoro OacceifHa, SBISIOTCSI TpaHaThl, COJIEpP)KaHUE KOTOPHIX OOBIYHO KoJyeOsercs
CPaBHUTENBHO B Y3KUX mpenenax - oT 4 no 9%, yMmeHbIIasch B 3alaJHOM 4yacTh MoOps B
OTAENbHBIX Tpobax a0 1,3% wu yBenuuuBasich B BOCTOYHOM dYactu wmops no 11,2%.
Pacripenenenue rpaHaTtoB B OcajKax OTPAa)KAaeT MPEUMYILIECTBEHHO pa3jiHMyue I'€0JIOrMYECKOIo
CTpoeHHsl 00JacTeil CHOCa W JIUIIb YaCTUYHO THIIPOJIOTHYECKHI pexxuM Oacceiina. OcTanbHbIe
MUHEpPAJIBl, KaK YK€ YKa3blBaJOCh BBIIIE, COAECPKATCS B HE3HAYUTEIBHOM KOJIMYECTBE U HE
MOBCEMECTHO.

[lo naHHBIM MUHEPATBHOTO COCTaBa TSHKEIOW (PAaKIMU TOCTPOCHBI JIBE KapThl
TEePPUTCHHO-MUHEPATOTHUECKUX MPOBUHIIHI.

Ha xapre, mocrtpoeHHOW 1O mpeodsialaHui0O B OCAJAKaX OTJEIbHBIX AaKIECCOPHBIX
MUHEpPANIoB (puc. 4), BBACTSAIOTCSA 1B€ OCHOBHbIE MUHEPAIOTUYECKUE MPOBUHIIMU: SMUAOTOBO-
NUPOKCEHOBAsT W JMHUJ0TOBO-aM(pubOIOBasi W B WX TpeAenax «pyIHbIE» IOANPOBUHIUH
(BnepBbie BoIzeIeHBI A. A. KOpauKoBBIM).

ONUI0TOBO-NIMPOKCEHOBAas MUHEpAJOrnyeckas MPOBUHIMUS paclioyiaraercs B 3alajHoi
yactu Mops JlanteBbix, re ocaaku (GOPMHUPYIOTCA 3a CYET Marepuala, BBIHOCHMOIO pp.
Xaranroit 1 AHabapom, a Takke B pe3yJibTare pa3pylieHus: 6eperoB XaraHrcko-AHabapckoro u
AmHabapcko-Onenekckoro Mexaypeunsi, 0eperoB CesepHoro Taiimbipa. CpeqHuil MUHEpaIbHBIN
COCTaB TSDKENIOW (pakIrU OCAIKOB 3IHI0TOBO-TIMPOKCEHOBON MPOBUHIMH NPUBEACH B Ta0i. 1.
ConeprkaHre TUPOKCEHOB 311ech KoseoeTcs oT 27,9 1o 52, 6% u B cpeanem cocrasisiet 40,5%,
a cpenHee coneprxkanue ampuo6o10B paBHo 18,1%, smumoTa - 12,2%,9epHBIX PYAHBIX MHHEPAIOB
- 15,5%. HecmoTpst Ha TO, UTO cpefHee COIEepKAHUE YEPHBIX PYAHBIX MUHEPATIOB MPEBHIIIAET
coJiep’KaHue AMKI0Ta, B Ha3BaHWE IPOBUHIIMU HAMH BKJIIOUYEH 3IHJIOT, TAK KaK 110 MOBBIIIEHHON
KOHIIEHTPALlUU YEPHBIX PYJAHBIX MUHEPAIOB BBIJACISAETCS «PyAHAS» MOJIPOBUHIUS.

«PyanHast» moanpoBHUHIIMS pacrioyiaraeTcs B MpUOpekHOH 30He B1osb 6eperoB TaiiMbipa u
octpoBoB CeBepHOU 3eMiH, I/l COIepKaHUe YEPHBIX PYJHBIX MUHEpaNoB Konebduercs ot 20,7
1o 82,2%. Cpennee conepxaHue TpaHaTOB, alaTUTa, ITUPKOHA U cpeHa He mpesbimaet §8,9%, a
TypManuHa u pytuna - 0,5%.

OnuaotoBo-aM(puO0I0Basi IPOBUHIUS PACTIONOKEHA B BOCTOUHOM YacTH MOPsI, TI€ OCaJAKU
bopMHpyIOTCS 32 CYET pa3pyUIeHHs MOpOA, claramoumx JIEHCKY: MHMTAIoLIyl0 MPOBHHIMIO,
oxBaThIBaroIyt0 Oacceiinbl pp. Omneneka, Jlenst u fAubl. B 3TOM mnwuraromieil mpoBUHIUU
IPEUMYILIECTBEHHO Pa3BUThl MECUAHO-TIMHMUCTBIE TOPOJbI, OO0pa30BaBIIMECS B pe3yjbTare
pa3pylIeHUs] W3BEPKEHHBIX KHCIBIX U METaMOPPHUUECKUX IOpOA, M IO3TOMY B TSDKEIOU
¢dpakuuu ocaakoB HaOJNIOJaeTCsl MOBBIIIEHHOE COJepkKaHKe poroBoi oomanku. ConepiaHue
ampubonoB B TspKenoi dpakumm paBHO 26,3%; B oTHenbHBIX mpobax oHO gocturaet 40,2%.
Copnepxanne MHPOKCEHOB cocTaBisgeT Bcero 13,9%, yBenuumBasch B OTAEIBHBIX MpoOax o
19,8% wnu ymenbpmasch 10 5,3%. KommuecTBo 31u0Ta ¥ Y€pHBIX PyIHBIX MUHEPAIOB BeCbMa
OJIU3KO K COJEPKAHUIO UX B OCAJKaX AMUI0TOBO-ITMPOKCEHOBON MPOBUHIIMM U COOTBETCTBEHHO
paBHO 15,2 u 15,9%. ConepkaHue ocTalbHBIX MHHEPAJIOB HECKOJIBKO BBIIIE, YEM B OcaJiKax
3MHJIOTOBO-ITMPOKCEBOBOM MPOBUHIIMM, HANPUMEpP, KOJIMYECTBO I'paHaTa B OTAEIbHBIX Mpolax
nocturaet 14,0%, a mupkona 10, 6%.

ITocTpoenue BTOpoil KapThl (pHc. 5) NPOU3BOAMIIOCH CIEIYIOIIUM MeToa0oM. Iy ocankoB
u3ydaeMoro OacceiiHa ObUIM BBIOpaHBI TPU Mpeoliafaoliye TPYyNnbl MUHEPaIoB: MUPOKCEHOB,
ampubonoB M snMaoTa, cocraBistomue Oonee 50% dpakmun. Cymma 3THX MHHEPAJIoOB
npuHuManack 3a 100% w mpoW3BOAMIICS TIEpPecUeT COJCPKAHHS KaKIOTO MHUHEpaia To
OTHOLIEHUIO K 3TOMH cyiie. OCHOBHOE HAMMEHOBAHNE NTPOBUHIIMN J1TaHO 10 Ha3BaHUIO MUHEpAa,
cozepskauierocsi B konudectse Oonee 50%, NOMONHUTENHLHOE HAUMEHOBAaHUE - MO HAa3BaHUIO
MHUHepaJia, cojiepxalierocs B konudectse ot 25 1o 50%. Ha3Banue Munepana, coaepkaiierocs
B KouecTBe MeHee 25%, B HaMMEHOBaHKE MPOBUHIIMU HE BXOJUT.
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Ha ocHOBaHMM codeTaHMs ’TUX MUHEPAJIOB B O0cajgkax Mops JIanTeBbIX BBIAEICHBI YETHIPE
MPOBUHLIMU: THUPOKCEHOBAs, NHPOKCEeHOBO-amuboaoBas, ampubonoBas M SMNUIOTOBO-
amduobonoBas. B mpenenax 3TUX MPOBHHLUHN 1O COIEPKAHHIO YEPHBIX PYAHBIX MHHEPAJIOB B
konuuecTBe Oosiee 20% oT oOmieil cyMMbl TEPPUIE€HHBIX MUHEPAJIOB BBIJICICHBI «PYIHBIE»
IIOATIPOBHUHIINH.

[IupokceHoBass MPOBUHUMS PACIOJIOKEHA B 3aMaJHOM YacTH MOps, OHA TATOTEET K
noGepexpio TaltMbIpa U HAXOJUTCS N0/ BIMSHUEM pp. XaTaHru 1 AHabapa.

OnuaoToBasi MPOBUHIMS OXBAaThbIBaeT 30HY BiusHUA pp. Jlewsl u fAHbl U oOpamuser
Hoocubupckue ocrposa. [1o koHpUTypamuu 3Toi IPOBUHIIMK MPOCIEKUBAIOTCS TPU OCHOBHBIE
CTPYHM MaT€pPUKOBOr0 cTOKa pp. JIeHsl U SIHBI, BBIHOCSIIKE C TBEPAbIM CTOKOM aM(pUOOIIBI.

[TupokceHoBo-aM(puOOIOBas MPOBUHILUS SBISETCS MPOMEXKYTOUHOH. 3/1€Ch CKa3bIBaeTCs
BJIMSHUE MAaTEPUKOBOIO CTOKAa Kak 3amaJHOM, TaK M BOCTOYHOW YacTed MoOepexbs Mops,
MMEIOIINX Pa3IMYHOE I€0JIOTHYECKOE CTPOCHHUE.

OnuaotoBo-aM(puboIoBasi MPOBUHIIMS PACIIONOkKEHA B BOCTOYHON U CEBEPO-BOCTOUHOMN
4acTd MoOps. ONUIOT sABISETCS Ooliee YCTOMYMBBIM MHHEPAJOM TI0 OTHOIICHHIO K
TPAHCIIOPTUPOBKE U MOATOMY 00Jiee pABHOMEPHO Pa3HOCUTCS MO aKBATOPUHU MOPSL.

Takum 00pazoMm, Ha ATOW KapTe, TaK ke KaK W Ha TMPEAbIAYNICH, COXPAHSIOTCS IBE
OCHOBHBIX MPOBHHIIMM - TMUPOKCEHOBas U am¢uOOIOBas, HO, KPOME TOTO, TMOSBISETCS PN
JieTaniel, CBsI3aHHBIX C TUAPOJIOTMUECKUM PEKUMOM OacceiiHa.

XapakTepuCcTHKA MUHEPAJIbHOT0 COCTABA TOHKOIHCIIEPCHOI YaCTH 0CA/IKOB

[Ton TOHKOAMCHEPCHOW YacThIO ocajka nmoHumaercss ¢pakuus <1 p. ComepxaHue ITOH
bpakuu B pa3NIUYHBIX THIAX OCAAKOB pa3inuyHO. B mpexenax mops JlanTeBbIX B MecYaHbIX
0caJkax TOHKOJUCHepcHas ¢pakmus cocraBiser 2,5-10%, B aneBpuroBeix 10-16% u B
TIUHUCTBIX 12-34%.

UccnepoBanme  ToHKOAMCHEpCHOW — (ppakiuu  mpou3BoAmwiiock B 23 mpolax,
pacripefie/ieHHbIX OoJjiee MM MEHee PaBHOMEPHO IO aKBAaTOpUM Mops. s AMAarHOCTHUKH
TJIMHUCTBIX MHHEPAJIOB TPUMEHSUIUCh TEPMUYECKAH W PEHTICHOCTPYKTYPHBIH aHAIM3Bl WU
OpOCMOTP NpoO B 3JNEKTPOHHOM MHKpOcKkone. B oTaenbHBIX mpobax ompeseneH cocTaB
0OMEHHBIX OCHOBaHUH M €MKOCTh OOMEHa.

Tepmuueckuil aHanu3 NPOU3BOIWICS MPH HarpeBaHuu npod 1o remmnepatypst 1000°. Ipu
PEHTT€HOCTPYKTYPHOM aHalIM3€ BCe 00paslibl CHUMAJIUCh B KaMepe C IUIOCKOM KacceTol, a
HEKOTOphle, Kpome Toro, U B kamepe PKJI nmamerpom 57,3 MM Ha M3Iydye€HUH OT MEIHOIO
aHoja. Okcro3unusi obmydenus 10 4y, HampsbkeHue Ha TpyOke 38 kB. B anexTpoHHOM
MHUKPOCKOIIEe NMpoOBI MpocMaTpuBanuchk npu yBenndeHnuun 4000 ¢ mocneayromuM yBelIndeHueM
MpU TIOJIYYeHHH oOTmnedarkoB ¢ HeraTuBoB 10 8000. OmpeneneHue OOMEHHBIX OCHOBAaHUHN
MPOU3BOIWIOCH Tocae 00paboTku mpoOsl 60% COUPTO-BOAHON CMEChIO ISl yAalleHus
JIETKOPACTBOPUMBIX cosieil. EMKoCTh 0OMeHa Opasiachk pacyeTHasl.

Ilo naHHBIM TEpMHYECKOIO aHalaW3a, BCE OCAAKM OTHOCATCA K OJHOM TpyIIE,
OTIMYaoIencs NpeodiafaHueM THUIPOCTIOAUCTBIX MHUHEPAJIOB, A KOTOPBIX XapaKTEepHBI
XOpOIIO BBIpaXEHHBIE 3HAOTepMUUeckue 3¢ ¢exTel mpu Temmeparypax 130° u 550-650°,
HE3HAYMUTENbHBIN 3HI03(QdeKT npu temneparype 860° u ciemyronias 3a HUM HE3HAUYUTETbHAS
HK30TEpMHUECKasi OCTaHOBKa. MecTaMu rujapociiofa OelaeuinTH3upoBaHa. B oTnenbHbIX
npobax HaOdIOAaeTcs MpUMECH IPYruX MUHepasioB, B mpobax u3 mpuOpeXHBIX OCaJKOB Ha
TEPMUYECKUX KPHUBBIX OTMEYAETCS PE3KHH 3K30TepMUUECKUN 3PPEKT MpU TeMIlepaType OKOJIo
1000°, uro yka3pIBaeT Ha MpUMeCh KaoduHHUTA. B ocankax OyxTel byopxas Hapsay ¢ mpuMechio
KaoOJIMHUTAa B OOJBIIOM KOJUYECTBE MPUCYTCTBYET OPraHUYECKOE BEIECTBO, C YEM CBS3aH
pe3kuii  sk3oTepmudeckuii  dddext mnpu Temmeparype 370°. O mnpumecn KapOOHATOB
CBUJICTENLCTBYET dHAOTEpMUUYECKUi AP ekt mpu 730°.
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JlaHHBIE PEHTTC€HOCTPYKTYPHOTO aHAIM3a TAK)Ke YKa3bIBAIOT HA THAPOCIIOIUCTHIA COCTaB
TOHKOJUCIIEPCHOM YacTH ocazaka (tabdn. 2). Ilpum stoM B mpobax, pacmojOKEHHBIX OJMKe K
obnacTsiM CHOca, IOBCEMECTHO B BHJIE NPUMECH MPHUCYTCTBYET KAOJMHUT. B ocankax,
pAcCIIONIOKEHHBIX MOPHCTEE, TUAPOCTIONA CUJIBHO pa3pylleHa, KAOJMHHUT HCYe3aeT WM
dukcupyercss Kak cienpl. Ha 31eKTpOHHO-MUKPOCKOMHMYECKUX CHHMKaX (puc. 6) OCHOBHYIO
Maccy H3y4aeMoi (pakiM COCTAaBJIICT TaKXKe THApociIona. B ocagkax, pacmojOXEHHBIX
Oyke K obmacTsiM cHoca JIGHCKOH muTaromieil MPOBUHIIMY, B KAUECTBE MPUMECH MPHUCYTCTBYET
KaOJIMHHUT B BUJIC MEJIKUX IIECTHTPAHHBIX 3€PEH C CHIIBHO CTIIQKEHHBIMU YTIIAMH, YTO SBIISIETCS
pe3yNIbTaTOM TPAHCHIOPTHPOBKH. B ocankax BOMM3M moOepexns: TaiiMbipa 00JIWK HCCIeTyeMOin
(dpakuun HECKOJIBKO WHOW. Hapsjy ¢ W30METpUYHBIMH 3€pHAMH THAPOCITIOABI, MECTaMU
OCHIeTNIMTU3UPOBAHHON, MPUCYTCTBYET TOHKOIUCIIEPCHAS KOJUIOUIHAS HEKPUCTAILTUYECKAs
Macca, BUIMMO, TeJIH U €IMHUYHBIC OKPYTJIbIC 3epHA KAOJIMHUTA.

Tatmina I
Cpemuuit mvrepazsuui? cocran anespuToBof (paxmmz
NOBEePXHOCTHOrO C108 XOHEHX OTRORGHMH, %
(2Azenan Qparinusa)
lIpoBEHENHEA
Murepans SMMZOTOBO-IMPOKCEHOBAA | SMHAOTCBO-aMdrOOROBAR
oT 1o cpexuee o7 A0 cpezmes
|

Nupoxcens 52,6 | 27,9 40,9 19,8 | 5,8 I8,9
AudrCons 20,4 75 13,1 40,2 | 7,6 26,3
OMMAOT M UOW3HT 16,4 9,3 I2.2 28,3 | 4,6 15:2
YepENO DYZHHE 32,2 6,1 I5,5 42,5 | 6,1 15,9
AnaraT 4,2 0,3 2,2 7,6 | 0,7 3,2
Typuanus I,2 0,0 0,4 I,6 |0,I 0,4
TparaTi 7.2 ! 1,3 3,9 14,0 |I,3 6,4
[lupron 3,4 | 0,5 | 2,0 10,6 |0,2 3,4
Cden 3, ( 05 | 1,9 6,2 | 1,4 3,4
PyTRT 0,8 | 0,0 0,3 | 1,3 |0,2 | 0,5
TipyTue MiHepasH - ; - 7,6 ! - - 11,4
KommyecTBO aHAM30B I8 | 71

B Oonee ceBepHBIX pailoHax THAPOCIIOAA CHJIBHO pasioxkeHa. [lo cpaBHeHHIO C
THJIPOCIIONION TPUOPEKHBIX OCAAKOB OHa Ooyiee TOHKOAUCHEpCHas. 3epHa KaoJUHHUTA
OTCYTCTBYIOT. BHIHBI UELIyIKH CITFO/IBI, TUAPATUPOBAHHOM 110 KpasM. [Io Bceil akBaTopun Mopst
B 0CaJIKaX MPUCYTCTBYIOT KJIACTUYECKHE MUHEPAIIBI.

Ha ocHoBaHuM wH3y4yeHUS TOHKOIMCIEPCHOW (paKkUUU COBPEMEHHBIX OCAJKOB MOps
JlanTeBBIX MOXHO CAENaTh BBIBOJ, YTO TIJIMHUCTBIE MHUHEPAIBl SBIAIOTCA MHPOAYKTOM
BBIBETPUBAHUS MOPOJI B 00nacTAx nutaHus. OHU NOCTYMAOT B OCAJAKU C MATEPUKOBBIM CTOKOM.
Jloka3aTenbCTBOM 3TOrO SIBISETCS] HAIMYUE CUIIBHO Pa3pyLIEHHOW THAPOCIIONBI U OTCYTCTBHE
XOpOILIO OYEPUYEHHBIX Y/UIMHEHHBIX 3€peH, OOBIYHO XapaKTepHBIX [UIsi 00pa3oBaHUs
TUAPOCIIOBl U3 KOJUIOMIHO-XMMHUYECKMX PAacTBOPOB Ha AHE MOps. KaoJuHUT IpUCYTCTBYET B
BH/JIE OKPYTJIBIX 3€PEH.
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Taosuna 2

Pe3yAnTaTH PRRTIEROrPHHYICKOrO BHANKIE NPOG NOBUDXHOCTROrO CAOS XOHMYX OTAOXEHXR

Cramnus, rox ]
11 I4 80 82 68! 188 2 6 8
| ] 1959 r, I 59 T 1”9 T, 1(59 T Is T I%o r. I?GI T, 1961 r I Do ]
1] deafr{de | 1| Sa|r| de| 1| da|z] da|lr]Ge| 1] Da| 1 [da
1| 2 {I0,8 2 110,8 3 |I0,8 2 {10,8 8 10,8 2 (10,8 8 |10,8 2 |10,8 - -
2|1 2| 1714 2| 7,14 4| 7,04 [ 2 (7,04 | &4} 7,14 8| 7,14 | I | 7,14 ~ - I 17,14
8| 8 | 4,97 4 | 4,97 8| 4,98 | 8| 4,96 | 8| 4,% 8! 4,9 |8 | &.,97 8| 4,9 3 | 4,97
41 9 | 4,47 |10 | 4,49 8| 4,50 | 6| 4,49 | 9| 4,48 9| 4,48 (10 | &,47 9| 4,48 9 | 4,49
5(/8 }3,69 -~ - 2| 8,69 | I | 38,69 2] 8,69 2| 8,69 | 2 | 8,69 2| 3,69 I |3,69
6| 2 | 8,57 8 | 38,52 S| 8,54 | - - 2| 8,56 2] 8,56 | 8| 3,5 5] 8,8 4 | 3,84
71 5 | 8,82 8 | 8,82 7| 8,84 | 2| 3,34 | 3| 3,84 6| 3,38 | 8| 8,I25| =~ - 5 | 8,122
8| 4 | 38,27 - - - - - - - - - - 10 | 2,811} 10 | 2,818 |10 | 2,811
9] 8 | 8,II 2| 8,J20| 5| 8,110} 6 | 8,122/ 6 | 8,120 | 4 | 3,120 B | 2,571| 8| 2,527| 8 | 2,570
Jo | 2,810 | 8 | 2,810 |10 | 2,81I(I0 | 2,810{I0 | 2,812 (IO | 2,812
- - 912,570 8| 2,570| 2 | 2,570 8| 2,571 | 8| 2,570
4 1 2,95 | I | 2,209 8| 2,I97{ 2 | 2,196] 8| 2,197
10 | 1,990 1,989 (10| I,989/10 | I,990{I0 | I,99I
2 | 1,792 - - 2| I, 791| I | 1,790{ I | 1,789
2 | 1,697 | 2 | I,699| 2| 1,698] I | 1,699) 2| I,699
7 |1,625) 6 | I,626| 7| 1,62%) 6 | 1,625| 7 | I,625
2 |I,504| 2| 1,508 | 2| I,504f 2 | I,505| 2] 1,508
8 | 1,407 4 T,408| 4 | T,407] 4 | 1,408
8 | I,259 71 1,259 7 | 1,260 61} I,260
7 | 1,149 71 I,J50; 7 | I,J48]| 6 | I,IS0
2 | 0,99 21 0,952 0,94 2| 0,95
6 | 0,939 6| 0,90| 5| 0,938] 4| 0,989
5 | 0,850 5| 0,849| 4 | 0,850 5| 0,848
Craunua, rox
» w?_;; T, I & T, 19@& 196‘1%1'. 1961291'. 192'? T, 196%21'. i ?: T, ]
"l Ga| 1| defr | Ga| 1{da| 1| da|l 1| da| 1 |[da| 1]|dea
Il -~ - 8 |10,8 I |10, 8 10,3 3 [10.8 - | - - - 8 10,3
21 X} 7,14 2 7,14 I 7.14 2| 7,14 17,14 - - - - 2| 7,14
8|3 |49 | & | 4,98 | & [ 4,97 | & | 4,9 3 | 4,97 3 | a,9% 3 |4,97 8 | 4,%
408|447 | 9| 4,67 |10 | 4,48 | 8 | 4,47 |I0 [448 | I0 | 8,50 8 |a,s8 10 | 8,47
5|1 |8,69 I 8,69 I 3,69 I} 3,69 I |3,69 I 3,69 I }8,69 8 |3.69 |
6| & | 3,34 5 8,34 3 3,34 3 1]83,3 8 ' 3.8% 5 8,34 2 | 8,34 7 | 8,8 ;
706 (8,020 | 8 | 3,120| 2 | 8,22| 7 | 8,120 | I 322 | - - 6 {38,128 -] -
g {10 | 8,812 {10 2,814 | 6 2,811 | I0 | 2,819 4 | 2,814 - - I0 | 2,812 5 1 2,812
912 |2,572| 8 | 2,57 | 8| 2,571| 8 | 2,578 | 2 i 25m| - | - 2 | 2,5m 5 | 2,572
i e
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[IpocMoTp 1O 3MEKTPOHHBIM MHUKPOCKOIIOM B3BECEH, MOJYUYEHHBIX B MOPE B HABUTaLIUIO
1962 1., mOATBEPKAAET NPEANOIOKEHHE O MPUHOCE TJIMHUCTBIX MMHEPAJIOB C CYIIW.
[TpocMoTpeHHbIe HaMK MPOOBI B3BECEH OTIUYAIOTCS TOHKOM JAUCIEPCHOCTHIO (pUC. 6) U cocTosT
U3 YellyeK CIIOAbI, IUIACTUHOK THIPOCTIOAb! (Oosee KpYMHbBIX, YeM B OCaJIKax) U30METPUUHON
GOpMBI ¢ HEPOBHBIMH 3a3yYOPEHHBIMH KpasMH, KAaOJIWHUTA JIBYX MOIU(DUKAIWA, €TMHUYHBIX
3epeH Tajulya3uTa U OOJBIIOr0 KOJMYECTBAa KIACTUYECKUX MHHEPAIOB U JUATOMOBBIX
BOJIOPOCIICH BeCbMa Pa3HOOOpa3HBIX MO opMe.

Omnpenenenre OOMEHHBIX OCHOBAaHHM, KaK YK€ YKa3bIBaJOCh BBIILIE, MPOU3BOIUIOCH BO
BJIQXKHBIX MTPO0ax Mociie yAaleHus JIETKOPACTBOPUMBIX coyield. Becero ObuI0 mpoaHaTu3upOBaHO
11 npo6. EMkocTh 0OMeHa B McCaeAyeMbIX MpoOax KoieOJeTcs B OYeHb y3KHMX Ipeneax, OT
15,032 mo 16,082 mr/>xB Ha 100 T mopoasl. Takas eMKOCTh 0OOMeHa XapaKTepHa JJis OCAJIKOB,
CIIOKEHHBIX TMPEUMYIIECTBEHHO THIPOCIIOAUCTHIMU MHHepaiamMu. B OonplminMHCTBE MpoO B
OOMEHHOM KOMIUIEKCE HaTpuil npeodsiajaeT Haja JAPYrUMU KAaTHOHAMU. XapaKTEepPHBIM st
COBPEMEHHBIX 0CaJKOB MOps JlanTeBbIX SBIISIETCS MOBBILIEHHOE COJAEPKAHUE MAarHusi, KOTOPbIN
B OT/CJBHBIX MPOOaX HAXOJUTCS B KOJMYECTBAX, MPEBBIMIAIONINX COJIEP)KAHUE HATPHUSA, YTO
YKa3bIBaeT Ha MpeolIialaHue B COCTaBe 0CaIKOB TupoduoTuTa (Tadm. 3).

Ha ocHoBaHMM TNpPOBENECHHBIX HCCIEAOBAaHUN COBPEMEHHBIE OCaAKH MOps JlanTeBbIX IO
MUHEPATFHOMY COCTaBY MOTYT OBITh OTHECEHBI K THAPOCIIOANCTO-TIOIEBOIINATOBO-KBAPIIEBHIM
OTJIOKEHUsIM. B mecuaHpIx ocajkax MOJIEBOW IIMAT U KBapI MpeobiagaroT, a THUAPOCITIOAA
HAaXOJHUTCS B BHUJE MNPUMECH B COCTaBe TOHKOIUCHEPCHON (pakuuu. B aneBpUTOBBIX U
TIIMHUCTBIX 0CAKaX y4acTHUEe TUIIPOCIIOJIUCTHIX MUHEPAJIOB B COCTABE OCAJIKOB YBEIIMUMBACTCS.
[To cocraBy Tspkenol (Gpakiuu BBIICISIOTCS JBE OCHOBHBIE TEPPUTEHHO-MHHEPATOTHYECKUE
MPOBUHIIMY: 3aMaHas - MUPOKCEHOBAsl U BOCTOUYHAs - am(puoOooBas. Paznuyne B MUHEpaTIbHOM
COCTaBe OCAJKOB OTUX MPOBUHLUUN OOYCIOBIEHO B TMEPBYID O4YEpEAb pPa3IUYUEM
JUTOJIOTMYECKOTO CTPOEHUS MOPO]] 00JacTEN TUTaHUSI.

®opMHUpOBaHNE MUHEPAIBbHBIX aCCOLIMALIMI COBPEMEHHBIX OCAJKOB CEBEPHBIX MOpPEH, Kak
ATO BHJHO Ha TpUMeEpe u3ydeHus Mops JlanteBwix, 00yCIOBIEHO JIUTOJIOTHYECKUM COCTaBOM
MOPO/JI, CHararux o0IacTu MUTAHUs, U TUAPOIOTUYECKUM PEXKUMOM OacceitHa. Pa3pymiaromiee
BIIMSIHUE TPAHCIIOPTUPOBKH Ha OCAJOYHOM MaTepuaje CKa3bIBAETCS CPaBHUTEIHLHO MaJo.
VY enbHbI Bec MUHEPAJIOB BIMsSET HA (OPMUPOBAHNE MUHEPATHLHOTO COCTaBa OCAJIKOB JIMIIb B
TOM CJIy4ae, KOTJIa OH PE3KO OTIUYAETCs OT YACIbHOI0 BeCa MUHEPAJIOB, CJIAraloIINX OCaI0K.

Pasnuume B TreoloruyeckoM CTPOEGHHWH 00NacTeil CHoca oOTpaxkaeTcs Ha KapTax
TEPPUTCHHO-MUHEpAIOrH4eckux  mnpoBuHIui. Ilytm  pasHoca ocamodyHoro marepuana
MPOCIIEKUBAIOTCS HA KapTax pacHpeniesieHus B OCaAKaX OTIAEIbHBIX MHUHEPAJIOB, XapaKTEPHBIX
JUISL TIOPOJI, Pa3BUTHIX B OacceiHax 3TuX pek. Takumu MuHepanamu Juisi OacceitHa p. JIeHsb
SABISIOTCS aM(pUOOIBI M YaCTUYHO MMHJIOT, a Ui p. XaTaHTH - NUpoKceHbl. [1o pacnpeneneHuio
ATUX MHUHEPAJIOB BUJIHO, YTO OCHOBHOM MOTOK MPECHBIX BOJ p. JIeHBI B MOpe MHPOKUM (HPOHTOM
HaIpaBJIsieTCsT Ha CEBEp M 3aTeM OJIHa CTPYys NOBOPAYMBAET HA BOCTOK 4epe3 MPOJUBBI
HoBocubupckux octpoBoB B Bocrouno-Cubupckoe Mope, a npyras orubaeT 3TH OCTpOBa C
ceBepa u nanee uaer B Bocrouno-Cubupckoe mope. [lo maHHBIM MHHEpaTbHOTO COCTaBa
JIOHHBIX OCAJIKOB, JICHCKHE BOJIbI MPOCIEKUBAIOTCS HA CEBEpP MPUMEPHO 110 77° C.II.; Jajnee B
pe3ynbTaTe 00jiee aKTHBHOTO B3aUMOJICHCTBHUSI C OKEAHHMYECKHMH BOJAMH, OHU TEPSIFOT CBOM
o0muk. Bogueie maccsl pp. Xaranru u AHabapa HampaBIISIOTCS HA CEBEP U MPOCIIEKUBAIOTCS
TaK)Ke IpUMEpHO 10 77° c.1l.

PaitoHbl BBICOKOW AaKTHMBHOCTH BOJHBIX MacC OMNPEICTSAIOTCS MO MOBBIIIEHHOMY
COJIEP’)KaHUIO0 YCTOMYUBBIX MHUHEPAJIOB, HAIIPHUMEp, MOBBIIIEHHOE KOJTUYECTBO KBaplla Ha OaHKax
CeMeHOBCKOM 1 BacuinbeBCKOM.

MuHepansl C BBICOKUM YACIBHBIM BECOM OCQXIAIOTCS B MPUOPEKHOW 30HE, BOIH3U
HMCTOYHUKOB CHOCA, 1 OKOHTYPHUBAIOT O€PETOBYIO JIMHUIO MAaTEPHKA U OCTPOBOB.

Takum 00pa3oM, Ha OCHOBAaHHMHM HW3YYEHHUsS MHHEPATBHOTO COCTaBa JIPEBHUX MOPCKUX
OCaJIKOB MOKHO BOCCTAHOBUTH T'MJAPOJIOTHYECKUN PEXHM CYLIECTBOBABIIEr0O B TO BpeMs
OacceliHa, BBIACHUTH HAMPABICHHE TEUYCHHUS KPYIHBIX MAICOPEK, OMPEICNUTh TOJOKECHUE
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6eper0}3mx JUHUN U KOHTYpPBI OCTPOBOB, a CJICAOBATCIBbHO, YCTAHOBUTH MCCTOIIOJIOXKCHUC
obnacTell MUTaHUS U JIUTOJOTMYECKHAM COCTaB rnopona, cjiararomux 3T obnacTH.
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