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YK 550.3

Naenos A.H. Feodmznka. Tema 7. Braumopedictere okeana n nurocdepsl.
Tema 8. Bianmopelicteve armocdeprs u cymn. Tema 9. O6inas Teopus pas-
BuTHA muTocdepsl. Koncrnextot nekumit. — CT16.: u3n. PITTMY, 2006. - 116 c.

Peyerzenm: H.A. Oneccrnit, npody, CRIGTTH (texnnueckuit ynusepeurer)

O6cyxpaloTes Npoueccel, MTPOHCXCAAIHE HA BEPXHEA IpaHuUe AHTO-
cipeprl: na qHe MupoBoro okeaHa W HA MOBEPXHOCTH CYILH. 2TH NPOHECcCH!
paccMaTpHBAIOTCA NPHMEHHTENLHO K OCHORHBIM MOPGOROruyeckum obnac-
TAM 3TOH TPAHMUBL, CBABIBANOTCA ¢ OCODEHHOCTAMH HX [EONOrHUYEcKOro
CTPOEHNA H TEMH ABNEHHAMH, KOTOPBIE ONPEAEAAIOT COOLITHA NNAHETAPHO-
ro MacTaba. 3apepuragTcs KYpC WANOKEHHEM TEOPUH MEHENNEHa H TEOPHH
fIEIHMEHTOB.

KokcnekTsbl npenHazHauyeHsl ANR CTYICHTOB W TpenoAaRaTeneii, CBR-
3AHHBIX ¢ U3YHEHHEM HAyK O 3eMfe.

UDC 550.3

Pavlov A.N. GEOPHYSICS. Subject 7. The interaction between the ocean
and the tand.Subject 8. The interaction between the atmosphere and the
landSubject 9. The general theory of evolution of the lithosphere.Synopsis
of lectures, St. Petersburg. RGGMU, 2006, 116. pages.

Reviewer: LA, Odessky, Professor of St. Petersburg Mining Institute (Tech-
nical University)

The lectures consider the processes taking place on the upper boundary
of the lithosphere — the World Ocean floor and the Land surface. These
processes are regarded as applied to the main morphological objects of this
boundary, and a special attention is concentrated on their connection with
the geological structures of those morphological objects and with the phe-
nomena determining the events of the planetary scale.The course is con-
chided with the theories of peneplain and pediment.

The synopsis of lectures is intended for students and lecturers in the
Earth Sciences.

© A.H. Ilasnce
©  PoccniickHii rocylapoerBeHHBA MMAPOMETCOPOIOTHYECKIH
yuusepcuter (PI'TMY), 20006



Tema 7. BBAMMOJIECTBUE OKEAHA U JIUTOC®EPHI

OckeaH, cocTofHi U3 Kanelb, BETHK.

M3 npiiunox cnaraerca mMatepHk.

TBo# NpUX0a 1 YXO/L — HE UMEIOT 3HAUYCHBA.
IpocTo Myxa B OKHO 3aneTena Ha MHT...
Omap Xaiisam

7.1. AGpPa3sHOHHO-AKKYMY.JIATHBHbIE Npouecchl HA BHYTPeHHEM
mesbde

Ocnoeusle nonamus

l. A6pasun [abrasio — cockabnuBanue, cOpuBanne] — npolecc MEXaHHUYECKOrO
pa3spylueHHs BOMHAMH M TEYCHMAMHU KOpeHHbIX nopoxa. HaunGonee nureHcupHo abpazus
niposieyiAeTcs y camoro Gepera noa aeiicreuem npuGos (Hakara). [opHble IOPOZB! HCHbI-
THIBAIOT YAapbl BOMN, KOPPO3HOHHOE paspywieHue noj AeHCTBHEM YAapoB KaMHeH H
IIECHHHOK, PACTBOPEHME M JIPYIHe BHIbI BO3ACHCTBUA. MeHee MHTEHCHBHO MPOTEKAET
noasoaHas aGpasuda. Ho oua pacnpocTpansercs a0 rayGHH B HECKOJIBKO JECATKOB MET-
poB, a B pane cayuaes — 10 100 M u Gonee. B nonapHsix obnacrax abpasus conpoBox-
JlaeTcs MpoLEccOM NPOTAUBAHHUA MEP3NbIX MOPOJ, M Ha3biBaeTcsa TepMoabpazueii.

2. Axxymynnums 6eperopan [accumulatio — HakonneHMe] — HaKONMIEHHE HAHO-
COB BOJIHOBOTO [10J11 NPH [AeHCTBHH BOJIH M CONPOBOXAAIOMX UX TeueHui. Bo3nukaeT B
pe3ynbTare AKKYMYNsIMH HAHOCOB TPH MX BAONL0EPEroBOM MepeMeileH!H UK BbIHOCE
€O JHAa B npouecce BuIpaboTKU nod80oH020 Bepe206020 cKioHAa.

[lodeodrvblii Gepezogoti ckaon — 4acTh MOPCKOro AHa, npuieratowas K 6epery. Ero
penbedy co3gan BoJHAMM NpPH AaHHOM YpoBHE Mops. Bepxue# ero rpanuueii sasnsercs
Geperopas nuHus. Hukuas rpanuua onpenensderca rnyGHHON BONHOBOro BO3AEHCTBHS H
4acTO COBIMAAAET CO CMEHOH MeCYaHO-AJICBPUTOBLIX I'PYHTOB HAAMH.

C abpa3zvoHHO-aKKYMYNATHBHBIMH MpolieccamMu B Geperoroit 3oHe ces3aHo ¢op-
Muporanue crcuuduueckux GeperosulX M npubpexHsix reomopdonoruyeckux dopm,
HazbIBaeMbIX  Kaugh, Beny, nagxc, meppaca, koca, nepecwins, mombono, bap, edonvbe-
pe2060il NOMOK HAHOCOG.

e Knud — obpeiB unu kpyToil ycTyn KopeHHbIX nopoj Ha Gepery mops (unu
o3epa), obpasosaBuiniica B pesynbrare abpasun. Pasnuuaior kaugh akmugnbiii, KOTOpbIH
pa3sBHBACTCA B HACTOSALLCE BPEMA, M KAug) ommepuuil, HE NOABEPraWMHca CoBpeMeH-
HOMY BO3/IEHCTBHIO BOJTH.

* bBeny — yacte nobepexnbs, BIpOBHEHHasA AciicTBHeM BoiH (abpasueii) B ko-
PEHHBIX nopoaax, npu konebauuax Geperosoii nuHuM. BeHu vHOrla NOKpeiBaeTcs Ma-
JIOMOUIHBIMHM PHIXIbIMH OcafkaMu. IT1pu cradunbHOM ypoBhe Mops (OTCYTCTBHE TpaHC-
rpeccuu unu perpeccuu) Geny pazpupaercs 10 BeipaboTku npoduns pasrosecus — nod-
600H020 Bepezogozo ckaona. bonbluas yacts GeH4Ya HAXOAMTCS NOA YPOBHEM MOpS, He-
3Ha4YMuTENbHAR YaCTh — nepea xaugom Ha Oepery v HasbiBaeTcs wmpand (obraxcenHbili
6eny). Obpasyronmiics npu dopmuposanuu GeHua 0610MOUHBINA MaTepUan NepeTupaer-



cd, ¥ ero fonbLas yacTb CHOCHTCA K MOJHOMKHMIO II0OJBOAHOIO CKJIOHA, /1€ BO3HHKAET
TEPPACOBHAHAA TUIOLLA/IKA, HA3LIBAEMAS OMCLINbIO.

e [laawx — cnaGonaknoHeHHas K MOpIO nonoca Gepera, cioxeHHas neckom, rpa-
BMEM, FIEYHHKOM, BATYHAMM, OT/IAralomlyMHucs Nof aeHcTBueM npuboiiHoro noroka.
Pasnuualor masacu honnozo npoghuns ¢ NONOroH H HEBBICOKOH BAJIO0OPa3HOH NOBEPXHO-
CTBIO, XAPAKTEPHOH JUIA aKKYMYJIATHBHBIX OEPeroB, u nasxcu HenoaHo2o0 npoguns (npu-
cnowHenHble), uacto Habmoaaoumecs Ha abpasonneix HGeperax.

o Teppaca mopckan — BHIPOBHeHHAd IUOU@Ka, obpasyromascs Ha MOPCKOM
nobepexxee B pE3yNbTATC TEKTOHHYECKOrO MOJAHATHSA CYLIM MJIH 3BCTATHYECKOrO OMyc-
KaHUSA YPOBHA MOPs (CBA3LIBAIOT C ONYCKAaHMEM OKEAHHWYCCKMX BIIAJIMH MM KIHMMAaTHYE-
CKHMM TIpHUMHAMH, HampuMep, ¢ JICAHWKOBBIMH [epuofaMu). SIBASIOTCA OCTATKAMM
abpasuonHoit (abpasuonnas meppaca) WK akKKyMyNATUBHOMN (aKkkysmyasmuenas meppa-
ca) NOBEPXHOCTEH.

Ab6pazuonnas meppaca (goanonpubotinasn) — Nonoras NIOIIAAKA, PHIOAHATaA Haj
ypoBHem Mops (WnM o3epa), OrpaHMuCHHAs CO CTOpOHBI Oepera OTMEpIUMM KIHGOM.
SAsnserca ObiBIIMM OeHUEM.

Arkymynamuenas meppaca — CROXEHA OTIOKEHHAMH OAHOrO HMK/IA aKKYMYNALHH
Ha rayOHHY, NPEBBIAIOLLYIO MOCACAYIOUMIA Bpe3.

o  Koca — akKyMYIATHBHBIA HEBRICOKMH Bal, BRICTYNAIOIMH HAjl MOBEPXHOCTHIO
BO/bl. Bo3uukaer Ha yuacTkax nobepexuii, rae MpoHCXOAHT TOPMOKEHHE MIIH YMEHb-
LIEHHE EMKOCTH MOTOKa HAHOCOB.

e [lepecsinb — HEBLICOKHIA Ba/l, NeperopaxuBarolmii 3anus. GopMupyercs npu
MAJICHUHM JHEPrUHM BOMIHOBOIO NONA B pe3ynabTate pehpakuimy BOMH, BXOAAILHUX B 3a1UB,

*  Tomboao — nepechiib, COEAMHAIOLIAA OCTPOB ¢ MaTepukoM. Bo3uukaer B pe-
3yabTate ocnabneHHs JHEPruM BOJIHOBOTO MOJIS, NMEpeMellaloniero Bjaonnbeperossie
HAHOCHI.

* bap - xpynnas necuanas rpaja — NPOAYKT NONEPESYHOrO NEPEMEUIEHUA J0H-
HBIX HAHOCOB B cTOpoHY Bepera.

e BponnbeperoBoii NoTOK HAHOCOB — JABHXCHHE M0 JHY H MUIAXKY GONBIIMX
MAcC HAHOCOB, BbI3LIBAEMOE BOJIHAMM, MOAXOAAIUUMH K Oepery rmoj KoCbIMH YIaMu.

[peacraBnenune o Mopdonorudeckux oCobEHHOCTAX cTpoeHus De-

peroBoii 30Hbl, (POPMUPYIOLIMXCS NPH B3AUMOAEHCTBUM CYLLH U OKeaHa,
nawot puc. 7.1 u 7.2.
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Puc. 7.1. Cxema cTpoeHns Mopckoro nobepexbs.



Puc. 7.2. llepcnextusHoe aspootonsodpakeHue nodepexnsa abpasmoHHOro THNA, NPH-
YPOUEHHOr0 K HUIKOrOpHOMY penbedy.

1 — peskonepeceueHHbiii cpeaneropuelii penbed; 2 — axrusublii knud; 3 ~ necuano-raneuHblit
nnsmk; 4 — reboBO-BANYHHBI NN, 5 — KOMMOBHATBHBIE OTAOKEHHS (0OBan); 6 — peynas uo-
KOJIbHas Teppaca (IPOIHOHHO-AKKYMYIATHBHAA).

Bonanoesie noan

HazpanHble abpa3snoHHO-aKKyMynaTHBHBIE (OpPMbI BO3HMKaAIOT Ona-
rojaps JNedCTBUIO BONHOBBIX noneil, gopmupyommuxcs B Oeperosoi
30He Mmopsa. Ha rny6Gokoi BOAe BONHbI CO3AAIOT ABWXKEHHE CMEXHBIX
yacTHLl BOAbl, ONK3Koe K KpYroBbiM opOMTaM. DTH OpOMTHI, 4AaCTHYHO
nepekpbiBasch, CAEAYIOT APYr 3a ApYroM Mo HanpasjleHHIO pacnpocTpa-
HEHHA BOMHbL. B OTKpbITOM MOpE BOJHA ABHXKETCA Brepel, HO OCHOBHOE
KOJIMYECTBO BOJbI, 3aXBaueHHOe ee KoNeOaHWSIMH He WCMBIThIBAET MO-
CTynaTenbHOro ApvkeHus. BONU3M MOBEPXHOCTH BbICOTA BONIHBI Tpak-

THYECKH COOTBETCTBYET AMAMETPY KPYrOBbIX OpOUT.

Boicoma eonnbt — paccrosuue mexay noxkOuHoH v rpebuem. Jlna GonbluuHcTBa
OKEAHCKHX BOJIH OHA cocTaBiseT okoso 3 M, pexe 3-6 M. Breicota wTopMoBEIX BONH
nocruraer 10 -16 m.



JHlnuna 6oanet — pacCTOSHHUE 110 FOPH3OHTAIN MEXLY cocelHHMH rpebuamu. B 3a-
BUCHMOCTH OT COCTOSHHA BETPOBOIO IOJI OHA MOMXET MEHATLCA OT MEpBbIX METPOB 10
HECKOJILKMX COT METPOB B 00nacTax 3apoxaerus wropmos. [1pH BeiXoae U3 WITOPMOBOH
30HBI BOJIHBI OOBIYHO YIUIOWAIOTCS M MPEBPALIAIOTCA B 3bi0b, ANMHA BOJIHBI KOTOPOH
MoxeT pocturats 600 M.

Hepuoo gosmbl — BpeMs, 33 KOTOPOE BOJIHA MPOXOAMT PACCTOAHHE Mexy JOkOH-
Hamu 1 rpeGasmu. OOBIYHO 3TO BpeMA COCTaBIfET HECKOIbKO CEKYHA, HO NPH onpele-
NIEHHOIi TEOMETPHH BOMHBI €€ MepHOI MOXeT yAnuHAThea 1o 10 u naxe mo 20 c. I[leproa
BOJIHBI 3ABHCHT OT €€ JUTHHBI.

Ckopocme eonnut — B rybokoii Bose npamo ceazana ¢ e€ nepuosom. Hanpumep,
BOJIHA C MepHoaoM 6 ¢ uMeeT ckopocTs 35 kM/4, a ¢ neprogom 20 ¢ — oxono 100 km/u.

Humepgpepenyusn — naknagbiBaHue ApPYr Ha ApPYra CHMCTEM BOJIH Pa3HOil JTMHBI,
BLICOTHI W HanpaencHus. B pesynvrare unrtepdepeHUMH MOXKET BOIHUKATL HEYNOPANO-
HEHHOE [IBHKEHHE BOJIH.

Tnybuna nponuxHoGeHus GonH — ONpPeNENAeTCs pasMepoM KpYroBbix opOHT M co-
OTHOLIIEHHEM MEXAY JUTMHOH BOMHBI ¥ rnyOuHO#H Boabl. [pu yBenuuenun rmybuubl Mops
BOJIHOBOE ABHKEHHE JOBONbHO ObicTpo ocnafeBaer. CylIeCTBEHHOrO YMEHbIIEHHS OHO
OCTHraeT Ha rnyGuHe paBHO# NONOBHHE ANHHBI BONHBI, XOTA B cnabom BHE NpoAB/a-
eTCA JaXe B Clyuae, KOraa JuHa BonHbl Meubiue 1/20 rnyGunst,

CI{J'M' GOJIH 3ABHCHT OT HX BbLICOTHI H JJIHHLI. CPCI[HSIH BOJIHA BHICOTOM 2 M CO3JacT
nasnesue okono 15 /M2 Tlpumepst Bonn orpoMHo#i cunbl sneuatnsiomm. B Wotnauauu
3a()HKCHPOBAH Clyyail, Koraa BoaHamu Gbul BuipBan 6eToHHbIH 610K Maccoii 2350 T.

Jns abpa3snoHHO-aKKYMYNATUBHBIX NPOLECCOB, NPOTEKAOLIUX HA
MeJIkoM Mope U B Geperosoif 30He, BXXHOE 3Ha4eHHe NpuobpeTaroT He-
KOTOPLIE NPOU3BOAHBIE ¢OprI BOJIHOBOI'Q IBHUMXEHHA.

[Ipuboii — paspyiuenue BonH y Gepera. Bo3uukaer B pesynbtate npeobpasoBaHus
konehareNbHOro BOHOBOIO ABWMKEHHA B MOCTynarefbHoe. DTOT NPOLECC ABAAETCH
CNEACTBHEM YMEHbIUCHHA CKOPOCTH BOJIH HA MEJIKOBOALE M0/ ACHCTBMEM CHI TPEHHA O
nHo (cm. puc. 7.3.).

AneHa aonust !

Puc. 7.3. Cxema obpa3oBanus npubos u Gypyuos [1].
I - JUTHHHBIC BOJIHBI OT[(pblTCll"O MO]JH; 2 — BOJIHLI OTKPBITOIO MOpﬂ 3a1€BAK0T JHO,

3 = KO]JOT'KHC H BBICOKHE BOJIHBI HA HAKJIIOHHOM JIHE, 4 = ONPOKH/IbIBAHHE H oﬁpy!ue-
HHE BOJIHBI y TMHUH Npubos (Manas rayGuHa NPensTCTBYET YyacTHLAM BOJbl COBEpINATh
MOMHOE KPYroBOE ABHKEHHE); 5 — ABMIKEHHME BOAbI B BHE TypOy/IeHTHOr0 HaKara, KoTo-
pbiit BeIkaThIBaeTCs Ha Nk (6).

Paspoieusie mevenus (cynou) — y3KHe NOTOKH BOJIbI, BBITEKAIOHE M3 BOJHONPH-
Goitioil 30HBr B Mope depe3 mHHHIO 1puboA. ITHTaroTea NpHOPEKHBIMH TCHEHHAMH.
Cxopoctb MoxeT gocturath 1 m/c. CriocoBCTBYIOT YAATEHHIO BO/IbI U OCA/IKOB, KOTOPbLIE
NPHHOCATCS HA TJIAK BETPOBbIMM TeueHHAMHU (cM. puc. 7.4)
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Puc. 7.4. Aspoporonsobpakeine paspbiBHbIX TeueHuid (1).

Puc. 7.5. Aapodworacunmor pediparuuu sonu y Gepera
C MOCTENEHHBIM HapacTaHHEM rTyOHH.




Pedhparyus eonn (nperomaenue) — pasBopoT BOAH NpH MX Noaxoje K Gepery. bna-
rojaaps pefpakiuu Bee uieMeHTs fepera noasepraiores nouTH 1060BoH artake BOJ,
(ponT 2T0H araku pacraruBaerca. u cwia ce ocnadenaer B OyxrTax. Ha ronosunix u
DOKOBBIX YHACTKAX MBICOB, HAOBOPOT, NPOUCXOMT KOHUCHTPAIIHA BOINOBOIO BO3ICHCT-
BHst (cMm. puc. 7.5).

Huchparius eonn — w3ruGanne BOMHLI NIPH NPOXOHK/ICHAN €€ HEPC3 3a30D HIIM OTBCPCTHE.
O10 M3rubanue co3aACT BICHATICHHE KPYIOBLIX BOJH, HCXOASIMX OT Kpast 3asopa. [lpu au-
(ppaKiMK 3HEPIUA BOAHBI PACCEHBACTCA, YTO MPHBOJNT K YMCHLIICHHIO €C BLICOTLI 3@ NPEnsT-
creueM (cM. puc. 7.0).

Puc. 7.0. Judpakiust BOJIHLE HPH HPOXOJEC CC Hepes VIKHIT HPOJMB B KAMCHMCTOH 1psijic.
€/1Ba BO3IBLILIAIOMIEHCS HAX ITOBEPXHOCTLIO Mopa (adpodoTonnan).

Hpubpesicnvle mevenus — BAONLOEPEroBhIC TCUEHMA, ABIAIOUMECH TIPOLYKTOM
BOJIH, KOoco noaxoaswux k Gepery. CkopocTh TakMX TeHEHHI MOXKET J0CTHUrath He-
CKO/NIbKMX METPOB B CEKYHAY M CrocofHO MEpeHOCHTHL NMYTEM BOMOYEHUS MECOK M Ipa-
BHH. DTH TeueHHs Urpalot GoJbILYIO POk MPH TPAHCTIOPTHPOBKE MECUAHO-MPABUHHBIN
natocoB # topmupoanun tuiskei. Henocpencrsenno y Gposku Gepera posnukaior
3ur3aroo0pasHble TPACKTOPUH JABHIKEHHA BOJIbI, CMOCOOILIE MEPEHOCHTh HA MHOUHE
KHWJIOMETPbI HE TOJILKO MECOK M MPaBHii, HO H TAIbKY.

Peynoii cmox

OcHOBHO# MaTepuan, akkymyiaupytoumiicas B npuOpesxHoil 3o0He
MOpsi, MOCTYNAET C PeuHbIM CTOKOM. B 3aBucumoctn ot BonocbopHoii
niaowaau M nanawadTHeIX yenosuii 6acceiina pexn obbvem 3THX nocTy-
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niaeHui MoxkeT konebaThes B LUMPOKUX npejenax. XapakTep e BblHOCa
BO MHOroMm orpezensiercs ocobeHHocTamu ruaporpada peku. B naBoaku
1 MOJI0BO/bA, T.€. NMpH O0NbLIOI BOJE, BLIHOCUTCS OFPOMHOE KOJIMYECTBO
B3BELUEHHbBIX U BIEKOMbIX HAHOCOB. B MesxeHHbIit nepuoa, Koraa nurasue
peK MPOMCXOAUT MPEUMYLLECTBEHHO 3a CYET MOJ3EMHOr0 CTOKA, BbIHO-
cATCA rnaBHbIM 00pa3oM pacTBOpeHHble BeulecTBa. COOTHOLIEGHHE ITHX
cocTaBnAOLWMX 418 Beeit cyiun 6bu10 ouerero [.B Jlonatuubim [1950]:

836euieHHble;BleKomble. pacmeopenivie seujecmea = 10: 1 : 2,8
(no senruuunam cpedne20006020 cMoka).

Haunbonee opuenTHpoBOuHOIi UupOil 31€Ch ABNAETCA XapaKTepH-
CTHKA BJIEKOMbIX HAHOCOB, KOTOpas CUCTEMATHYECKH HE M3ydanach Mo
NPUYHHE MHCTPYMEHTANbHLIX TpyAHOCTeH H3MepeHus. A.B. BonuHbiM
[1946] O6buno yctaHOBAEHO, 4TO AN OOMLLIMHCTBA PABHHHHbIX peK Bie-
KOMbIe HaHOChl cocTaBnsioT auib 0,2-10 % oT B3BelIEHHOrO MaTepHa-
na. JIns nonyropHeiX M TOpHBIX pek 3Ta aons Bo3pactaet a0 20% Oe3
yueTa ceJiei, a ¢ MX yueToM MOoXKeT aocTurath 40-185 %.

Brnusinue peuHbiX BOjA Ha NMpHOPEkHYK 30HY MOpS NpPOABIAETCS He
TOJILKO B TOM, Y4TO PeKH BbIOPAChIBAIOT B MOpE MaTepual CyLLH, HO CYLLECT-
BEHHO BIUSIOT M HA TENJIOBOIT PeXkKIM NPEVCTHEBOrO B3MOPbA (CM. puc. 7.7).

Puc. 7.7. Ctpyw peunoit BOABL, NOCTYNAIONICH 1Hd AKBATOPHIO BHYTPEHHCIO L Ib(a
(aspohorocuumok). KonueHTpHueckne nosocs! YepeoBaHus MyTHOH
W OTHOCHTENBLHO NPo3pauHOoi Bozibl. OTKIOHEHUA CTPYM HA CEBEp ONpeienseTcs
B/10AL0EPEroBsIM TEUEHHEM.



Teoperuueckas cxema MOCTYIMIEHUSA U lEPEMELLEHUS B3BELUEHHbIX

M BJIEKOMBIX HaHOCOB, CBA3aHHbIX C PEYHbIM CTOKOM, NOKa3zaHa Ha pHC.

7.8. Upeonorns ee npocta:

e Tlo3uums I nzobpaxcaer opeon MyTHOCTH Asis MacwiTaba TOUEYHOro
MCTOYHMKA (YCThE pEeKM — TOuYKa) NpPH OTCYTCTBUHM BOJIHEHUS M
BIONLOEPEeroBoro TeyeHus, Korpa pacxoa Teepaoro croka (Q) pac-
CMaTpuBaeTCs Kak KOHCTaHTa. BHeWHUH KOHTYp onpeaensercs cH-
TyauMei paBHOrO 3Ha4YeHHst MyTHOCTH B PEYHOM CTpye U B MODE.

¢ [losuuus II onpenensieTcs TeMH e YCIOBUAMHU, HO OCIIOXKHEHHbBIMU
HaNMYUEeM BOJHEHUS M MPOAYLIMPYEMOro UM B/OJibOeperoBoro teye-
HUA.

e [lo3uuus III nosropser nosuuuio II npu AHCKPETHOM MOCTYMJAEHUH
Marepuana co CTOPOHbl pekH (10 MPUHUMMY eCTb—HET), onpeaese-
MOro XapakTepoM rujporpadga.

i ral =t

Puc.7.8. @opMupoBaHUe rPpyNNOBOro XapakTepa nepeMeleHHs HAHOCOB.
| — cywa; 2 — TouyeuHslit HcTouHUK; 3 ~ BekTop poHTa Npeobnanaioliero BONHEHUA;
4 — opeon paccesHHs BIBEIIEHHOTO U BJIEKOMOTO MaTepHana; 5 — Geperosas JIMHHA.

[TocTynupyertcs, uTo TBEpAbli CTOK MeHETHYECKH CBA3aH C MaBOJ-
koM. ITpu 1OCTATOYHO ANUTENBHOM BAOJILOEPErOBOM TEYEHUH CE30HHO-
ro XapakTepa MOXKHO MPOrHO3MPOBATL MHOMECTBEHHOCTH OPEOJIOB MO-
A0OHOro pojia, BHITAHYTHIX BJOJL AWHMKM Oepera. Paccrosnue mexay
OCAMH 3THX OPEOJIOB ONpeeNnseTcsi CKOPOCThIO BONLOEPEroBOro Teye-
HHS, @ YUCJIO OPEONIOB — YACTOTOM MOCTYIM/EHHS U3 PEKH MOPLMIH TBEp-
noro croka. O4eBHIHO, YTO B Clyuyae, KOrja B HanpaBieHHH ABHXKEHHS
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OPEOfiOB HOBLIE UCTOYHUKH {YCThA PeK)} HE NOABAAIOTCA MK HAXOAATCSA
HA 3HAYUTENBHOM YAARECHHUH OT NMEPBOro UCTOUHKHKA, OPEOakl TIOCTENREH-
HO pacCeHBaroTCs.

Jumodunamuyeckull yi
DkcnepuMeHTAnbHBE paloThi, TpPOBOAEHHBIE kadeapoit ruaporeo-
norun v reonoruu JIFTMY B cepeante 70-X rogoB NpoLInoro CTONETHA

(ubiewnnas kadeapa ruaporeonorun U reoaesvu PITMY) cosMecTHoO ¢©

JlaGopatopueii noaeoausix uccneposauuit (JITMU-PITMY) B 3an.

Tepnenus (0.CaxanM), nokaszanu, YT0 rpynnoBoii xapakTep nepeMeLle-

HUS HAHOCOB B 30HE BOJIHOBOTO BO3LEHCTBUA Ha AHO CBA3AH HE TOJBKO C

beperoBoil nuuueit, HO u ¢ MoOboOKR Apyroili “300aToM, BLINOMHAIOLIEH,

Kak okasanoch, YHKLUM AWHWK ToKa. B pesyasrare 3Tux pabor u apy-

rMX MOJEBbIX MCCeAoBaHU B 3a1. Tepnenus yaanock chopMyauposathb
OPUIHHAILHBIE NPEACTABICHHS O NEpeMELLEHUH HAHOCOB H AetopMalH-
AX IHA B 30HE BAHAHHA BOJTHEHUS HA RHO:
1. OcHOBHBIMK MaTepHanbHbIMH 3MeMEHTAMU NpHOpeRHOH 30HBI AB-
NAOTCA MUHEPATbHbBIC HAHOCKI, MPEACTABIEHHbIE PA3NKHYHLIMU TPYH-
TaMy — OT ANEBPHTOBLIX pa3sHOCTeH 10 KPYNHLIX FanedHUKOB, a Tak-
e BOAOH.
2. B pesynerare B3aMMOACHCTBUA ITUX 3MEMEHTOR BO3HHUKAET ewé
OO}H, Kak Obl NOYEepHHUIT INEMEHT — NOBEPXHOCTh HAHOCOB, MOp(o-
NOTHA KOTOPOH MrpaeT ype3BhYaiHO BaXKHYH) pONbL NMPH B3aKMOOEH-
CTBHM BOAB! M iHA.
3. bnarogapa 3TOH MOBEPXHOCTH 00MAaCTE WCCASAOBAHMA MOXKHO Ha-
1BatTh reoguHamudeckol cybcucrtemodi, oTHoCsLIeHEs K YyuCay Tpa-
HHYHBIX M Pa3BUBAIOLIEIACA B pe3y/ikTare MpPAMOro B3akMOJAEHCTRUA
BBYX MEracHCTEM — OKeaHa W JuTocdepsl.
4, MarepuanbHbie 31eMEHTB 3To cybcHCTEMBbL XapakTepH3YIOTes pas-
MUUYHBIMK NOKa3aTenAmK, KOTOpble paccMaTPHBAKOTCA B MHOMOYMHC-
NeHHbIX AYDAKKAUMAX IO MENKOMY MOPIO H B TUTOAKHAMHKE.
5. o xapaxTepy B3auMOAeiicTBUS MOpA W CyillH B npubpexHoil 30He
MOryT ObITH BbIAENCHbE, 0O KpaiiHel Mepe, TP HOA3OHSL
e rnyQoxas, rie JABWKEHHE HAHOCOB HEMNOCPEACTBEHHO HE 32BUCHUT
OT BONHEHKA MOpA;

¢ CpepHss, T€ JHEPTUs BOJIHbI NEpetaéTCs Ha AHO;

* MENKas, B KOTOPOH NPOHCXOANUT pa3pyilleHHe BONHBI (30HA NPH-
6o1).
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[lepBas 3anaua ucciefloBaHuii, Tak MM HHa4e, OKa3blBAeTCs CBS-
3aHHOM C BBIAEJIEHHEM 3TUX MOJA30H B Pa3UYHbIX MapaMeTpax W nouy-
YEHNWEM KpUTEepUs JUIA KOHTPOS 32 UX NMEPeMELEHUEM NPH U3MEHEHUH
YCIOBHIi Ha rpaHMLE OKkeaH — aTMocdepa.

6. M300arsbl MOryT paccMaTpuBaThCs Kak JIMHUM TOKA /1t HAHOCOB.

7. Bnonb u3o6ar HaHOCHLI NepeMeliaoTes B BUJE Ipynn onpeaenéHHoH
MEXaHUYECKOH KPYMHOCTH.

8. CnokoiiHoe BOJHEeHHe MPUBOAUT K YNMPOLIEHHIO MEXaHUYECKOro co-
CTaBa HAHOCOB, CO3/aBasi Oonee MM MeHEe paBHOMEPHOE MoJje B OC-
HOBHOM aJIeBPUTOBOrO MM afieBPOJIMTOBOro cocTaBa, H opmHupyeT
CNIOXKHbIE aKKYMYNSTUBHbBIE CTPYKTYPbl JHA.

9. LlropMoBoe BonHeHHe (KaK MpaBuiio, cBhille 4 OannoB) paspywiaer
3Ty OTHOCHUTE/bHYIO OAHOPOJHOCThL BELUECTBEHHOIO COCTaBa M IMpH-
BOAMT K YNpOLIeHHI0 MOP(DOIOrUn JiHa, CTPeMsCh clieNlaTh e€ JHep-
reTHYeCKH ypaBHOBEILEHHOI.

JBa nocjeqHuX nosiokeHus: GOpMUPYIOT A NHTOAUHAMHYECKO-
ro UMKJIa, KOTOPBIA OMUCHIBAET MpOLECC MOCTENeHHOro BO30YXKIEHUS U
nocneayroLero CHUXKeHUsi aKTHBHOCTH IpaHUuHOM 061acTH BojJa <>AHO
B cpeaHeil n Menko# nog3oHax npudpexHoi 30Hbl.

OnsIT MccnenoBaHuii mokasan, 4yTo Ha 6ase nepeuucneHHbIX MNocTy-
naToB HauboJsiee yCneuHo MOXKHO CTPOUTE ClIeAYIOLIHE BUABI MOJAECH:
1. Moaenu aneKkTporuapoauHamuyeckux avanoruit (3T JA).

2. Mopenu B TexHuke (pJakKTOPHOrO aHAIH3A.

3. Tpexabl M TpeHAOBbIE OCTaTKK B (hopMe MOJIMHOMOB MEPBOro M BTO-
poro nNops/KoB.

4. Mopgenun MopdoobpaszoBaHus, HACONOrUs KOTOpbIX Oblia pa3pabora-
Ha B.C. Qaitnom ans 3apay quzaitHa 1 KPUMUHATUCTUKH.

[locnenuuit Tun mopeneil BbIrAAAMT Haubosiee NEpCneKTHBHBIM,
XOTH OH JOCTAaTOYHO TPY/JeH, MOCKOAbKY OPHEHTUPOBAH Ha MCIO/Ib30Ba-
Hue anredpsi Jin.

Ha 6aze 3Tux mozeneii MoryT ObITh CO3/JaHbl TEXHONOMU yNpaBie-
HUS BAONLOEPErOBBIMM MpPOLECCAMH C BbIXOJOM Ha CO3JaHUE UCKYCCT-
BEHHBIX POCCBIMTHbIX MECTOPOXIAEHH.

H3yuenne Bo3MOXKHOCTEH cO34aHUs TAKMX MECTOPOXKAEHUH B NpH-
OpexHbiX 30Hax benoro Mops nokasano nepcrneKTHBHOCTL TAKOrO pojaa
pabot no pocceinenposBaeHUsM abpasMBHOro rpaHara, CBSI3aHHbIM C
COBPEMEHHBIMH OCaZIKaMH MJIsXeil M NMOJABOJHOIO CKIOHA METKOBOAHO-
ro wenbha Ha 3umMHeM u JleThem Beperax benoro mops.
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K nouumanuoo ob1iero AMTOAHHAMHYECKOro UMKIIA ClefyeT Aoba-
BUTb €11{€ O/IMH WITPUX: YACTh MOCTYMAIOLIEro ¢ CyLIH MaTepuana MoxKer
NOKKUAATh wenb(d, yxoas u3 Hero B Gopme paccesHus Mo O6pOBKe Lelb-
(da, nnbo yepe3 kaHLOHBI, paccekatrowue wenbd U yacTo poxoaslMe
noutH Ao beperosoii noaocsl.

O6Gmuii BIBOA: B NpuOpexHOIt 30He okeaH npuHuMaer B ceds Ma-
Tepuai nurocepsl, HaXOAALLEHCA B Npeaenax Cyu.

7.2. OcaakoobpazoBaHue B OTKPbITOM OKeaHe

OcrHogeHble NOHAMUA
Knaccudukaums Mopckux oTiokeHuid oTkpbiToro okeasa (no d.I1.
Illennapay):
1. INenarn4yeckHe ocagku
Kopuunesas 2nuna — menee 30 % 6uorenHoro marepuana.
L] HHGZEHEmh‘HEC‘KHG o0caoku — COCTOAT NpeHMYUIECTREHHO M3 MHHEPANOB, BbITIABLIHX
H3 MOPCKOM BO/IbI, TAKHX KaK (DHIIHICHT U MApraHiUEBble KOHKPELHH.
®  bSuozennvie ocadku — Gonee 30 % opraHoreHHoro Matepuana.
Dopamurughepogurii 003 — Gonee 30 % kanbLMeBbIX GHOMEHHBIX OCTATKOB (B OCHOB-
HoM (hopamuHudep) u rnobGHrepHHOBbIE HAbL.
e Jluamomoassiii 003 — 6onee 30 % kpeMHHEBLIX HHOrEHHBIX OCTATKOB, MPEUMYLIECT-
BEHHO JHATOMEH.
o Paduonspueesiii 003 — 6onee 30 % kpeMHMEBBIX OHOreHHBIX OCTATKOB, MPEUMYLLiE-
CTBEHHO PAgHONAPHIA.
o Obn10oMouNbIE KOPANNOGLIE U3GECHHAKYU, (JOPMUPYIOILMECH 32 CHeT CION3aHus Kpae-
BbIX HacTeil puda:
— KOpANoBhie MECKH,
— KopanioBbie Wbl (Genoro usera).

2. TeppureHHble OCAKH

o Teppuzennsie wint — 6onee 30 % aneBpUTOBLIX W MECHAHBIX HACTHIL TEPPUIEHHOrO
TIPOMCXOXK/ACHHA 3E/ICHBIE, YEPHbIE, KPACHBIE.

e Typbudumsr — 0CaJKH, NMPHHECEHHBIE C CYIUM HIIH 10JBOAHBIX BO3BbILIEHHOCTEH
MYTBEBBLIMH NOTOKAMH.

. OnonzHegsle OMAONCEHUS — MPHHECEHHLIE OTNON3HAMH.

o JleOHukoGo-MOpcKue OmaoNceHus — XapakTepH3yIOTCS 3HAYMTENIbHBIM COAEpPKAHWEM
AUIOXTOHHBIX HACTHLL, MPHHECEHHBIX aiicbepramu.

HEHGEH‘JECKHG ocaoku — OCallkH OTKPLITOrO MOpH, oﬁpasonanmueca H3 CKEIIETOB
IJIAHKTOHHBIX M HEKTOHHBIX OPraHW3MOB, BYJIKAHHYECKOro MEnna U NbUM, MPHHOCHMOH
C MarepuKa M J1aXe KOCMHYECKOro NMPOHCXOKAEHHA.

Inankmon — opranu3Msl, epeBUraeMble B BOAE BONHAMH H TEYCHHAMH H HE 00-
NaaomKe crnocoGHOCTEIO aKTHBHOIO NepeABHKeHUs (61K IAI0UHE OPraHH3MbL).

Hexmon — BogHbBIE HHBOTHbIE, CIOCOOHBIE AKTHBHO MEpeBHraThcs B BOAHO#H cpe-
Ae (N1aBaloLMe OpraHu3Mbl, HAPUMEP KHTbI, poibbl, MEAY3bI H T.M.).
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Dunnuncum - wMvHepan rpynnel UcoauToB, ofpazviciiviica B rnyGOKOBOAMBIX
HJIAX.

I.(ewmmbt -~ Fpyana MHEEpanOs, OTHOCAIEAACH K KAPKACHBIM ARMOMOCHNIHKATAM,
COAEPXAIIHM B CBOEM COCTAsE BOLY.

Kouxpeyus {cmaxncenuej — MUHEPANbLHEIN aFPEraT, poCT KOTOPOrO NPOHCXOAHT OT
ueHTpa Kk nepudepny. Kpucrannst B KONKpeUUaX HapacTaloT B BHAES PALMANLHO pacro-
TIOKEHHLIX Ny4eil, KOHUBI KOTODHX o0pasyloT odeprauns ceponnanehoii dopmel. o
COCTABY MOTYT GLITE MOHO- M TKUIMMUHEPANAHBIMU.

003 - 1o *e, 4r0o opranorennblii uit. TepMuH «003» IPHMEHACTCR aMEPHKAHCKHMH
rénorasMH.

Popanruniighepsr — MOPCKHE H MTPECHOBOLHBIC TPEHMYILECTBEHHO MHKPOCKORM1E-
CKHE OPFaHHW3IMBI. OTpSUI KOPHEHOMHER Wnacca ﬂpOC’l‘EﬁlllHX. HEKDTOP];‘IE COBPEMEHHLIC
dopamunndepn 06pazyoT OCHOBHYIQ MAcCy OKEAHHMECKHX HIOB (TnoGWrepHHOBHIH
un). Vickonaempie dopMbr TaKKE HHOTAA ABAKIOTCH NOPOR0oGPa3YOLLKMIM,

Paduonapuy — HCKIIQUHTENBHO MOPCKHE MHXPOCKOMMMECKHE OPraKH3Mbl OTDPRAA
KOPHEHOKEK C KPEMHHCTBIM (PEIKE H3 CEPHOKHUCNOrO CTPOHLHA) CKENeTOM. Xapakrepn-
3yloTcA axyphofi obonovkof, uawe wapoobpazHol, MHOrA2 3Be3R4ATON, KONOKONOOD-
pasHol W apyro# dopmel. Heasiorcs MopogooSpasyOMMMH OPraniIMamMi (HEKOTOPLLE
ALIMBI).

Paduonapuegstii un — WA KENTOBATONY H KpacHoro useta. PacnpocTpated ua ane
okeaHa Ha rnyGuxax 5000 M u Goaee. Bxoaut B COCTAR KopuuHesoH rAyGOKOBOAHOM
FNHHbE, 0DOTAEHHOH CRENETaMH PATHOTAPHIA.

Frobuzepusist — poA u3 orpaga Gopamuundep ¢ HIBECTKOBOR MOPHCTON PAKOBH-
uoif. UMeer 1nHHKBIE TOHKHE [WUHNB. MOPCKHE MIaHKTOHHBIE (OpMBI.

Huamomoeste sodopocat, Ouamomer — OJHOKNETOYHEIE BOAODOCHH, OAETHIE
KpeMHMEBLIM MAHUBIPEM, COCTORLINM H3 ABYX CTBOPOK, 3AXOMAINX ApYyr 33 Apyra. JKu-
BYT B RpECHBIX BOAAX H Mopax. DOpasyror 3aneky AHAaTOMHUTOR.

Huwamosoesiti un — rnyoxoBoaHpH 0CANOK, COCTOAWMEH MPEHMYILECTAEHHO M3
CXOTLNEHHH CTBOPOK ANATOMOBBIX BOAOPOCEil. PacnpocTpanen B XOMOAHBIX BOAAX, 0CO-
BeHno N0 oxpankaM AHTAPKTHYSCKOI oBnacTi 1 cepeproi qactu Trxoro oxeana {1000-
3000 m).

Fnobuzepurogoiii 4n — Genbti, KENTOBATEI, pEKEe POIOBATELL Wi, oTharalowmniics »
OTKPbITOM OKeaHe TPOMMYEckod M yMepeHHOH 30Hb! HA Conbiunx rnyOruax (2500-5300
M, pexxe 700-6000 m). Comepxur B GOJIBINOM KONHYECTBE PAKOBHHKH TAODHrepul u
apyrux dopamunspep. InoGurepunospie uabt moxpsisator Ao 30 % noxa Muposoro
okeaHa. CKOPOCTE OCRKACHUA B cpeHeM ouexHBaeTcs undpoit 1,2 cm B 1000 ner.

Mpyumepsl HEKOTOPLIX RAMAHKTOHHLIX OPrAHWIMOB NOKAa3aus! Ha puc.7. 9.

Kopamnwifkoparogele noaunsl) — MOPCKHE HBOTHBIE € HIBCCTKOBBIM HIH POro-
BeIM ckenetoM. ®opma Tena B BHAE UHAKHAPUYECKONO PYKaBa, OMH KOHEU KOTOporo
NPUKPETINIEH, & HA APYTOM PAcNONONEHQ POTOBOE OTBEPCTHE, OKPYKEHHOE WY NATHLAMH.
Mo o6pazy HH3HN — OAMHOYNBIE MM KONDHHUTLHER KHUB0THLIE (prc.7.10).
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Puc. 7.9. 1 — Pagunonspus cospementasn (no Biounn n Piocty u3 knury
M. Heiimaiipa. Mcropus semnn. T.2, 1903).
2 — I'no6urepuna (no H.H. Axosnenry, 1932).

Kopannoesiii necox — ncrepTbie 00J0MKH KOPAJUIOB, OTJIAralOMECS Y OCHOBAHHA
KOPaIOBBIX proB MK y OuiHKaiLKMX noOepexHii.

Kopannoguiit un — ocajlok, kak npasuio, Gejoro uBera ¢ COAEPKAHHEM KallbLIHA
(CaCO, ) o 70-90 % B Buiae Menkux o6NOMKOB KOPALIOB, H3BECTKOBBLIX BOAOpOCHEi,
(opamuumdep 1 Apyroro MaTepHana, HHOrAA ¢ KyckaMu kopainos. O6pasyerca B6in3u
KOpa/IOBbIX pHOB.

Annoxmonnste wacmuys — MaTepHas, CyECTBEHHO NEPEMELLIEHHBbIH OT MECT CBO-
ero «poxeHHs» (NoNapLIMii B reHeTHYECKH JIPYTYIO 30HY 0cajikooOpaloBaHus).

Aemoxmonnbie ocadku — ocasku, obpaszopasiiuecs in situ (Ha mecte, 6e3 nepeHoca
Marepuarna).

1 2
Puc. 7.10. 1 — Cunypuiickue u neBonckue kopasuisi (m3 kuuru M. Heiimaiipa.
HUctopus 3emnu. T.2, 1903).
2 — CopeMennsbie puhoobpasyioiumne kopamist [2].

Obuan xapakmepucmuka 0caokos OMKpsImozo OKeana
Kopuunegvie 2nunvl (kpachvie 2nunb) 0OHAPYKEHbI HA 3HAYUTENBHO
yJAaneHHbIX oT 6eperoBoii 30Hbl yacTax okeaHa. Kak npasuno, 31o nna-
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CTHHHBIE U MATKME, HPHBIC HA OLUYTIh NOPO/b] IOKONAAHO-KOPHYHEBOIO
uBeTa. OHM MpaKTHUECKM HE COAep)KaT AneBPUTOBOrO Matepnana H 0Tau-
YAIOTCA HU3KUM CoAepKatMeM KapOOHATOB K KpemMHeseMma.

Cuurtaercs, 4TO OZHUM U3 OCHOBHBIX UCTOMHUKOB 3THX TJIHH ABN-
€TCS METEOPUTHa MbiNb. [10 OUEHKAM HEKOTOPBIX CMEUHANNCTOR 3eMs
¢KEroAHO NONYyYaeT OKOAO 5 MAH. T Takol nelnu. fng paaa paltoHos
OKeaHa 3HAUWTENbHAS YacThb MbiTH, KaK NEPROMCTOYHHKE MaTepHana Ko-
PHYHEBBIX I'TUH, MOXET MOCTYNAThL M3 MYCTEIHHBIX PAHOHOB MO CXeMaM
30JI0BOTO NMEPEHoca.

OtHocuTenbHas BeaHOCTL ATHX OTNOXEHMH KapOoHaTAMU U KpeM-
HE3eMOM OOBACHAETCA BBICOKOH PAacTBOPUMOCTEID DUOTEHHOro Marte-
pvana B BoJaX, UMPKYNHPYI0ILUX Ha bonblumx raydunax, rae no ¢usu-
KO-XUMHUYECKAM YCIOBUSM MOXET NPOUCXOJHTH AOCTATOYHO AKTHBHOE
pacTBOpeHHE KaNbLUMEBLIX ¥ YaCTHYHO KPEMRUEBLIX CKENETHERIX OCTaT-
KOB OTMEpLUHX OPraHK3MOB.

Huazenemuuecrue ocadrxu. Ux 4acTo Ha3biBAKOT CLIE QymMUSeHItbIMY
H cuodpozenHpimy OTIOXEHHAMH. DTO Nopoisl, 0bpa3oBaBlInecs Ha Mec-
TE UX HAXOXKAEHHA KaK MPOAYKTBl XHMHUECKOTO OCAXAEHUS H3 BOAHOM
Tonwk 6acceitna ocankoobpazopaHus.

B nocneanue roabl 3TH OCAAKM U3YHAOTCA AOCTATOUHO aKTUBHO.
[TpuunHoit MOBBILIEHHOTO WHTEPECA K HUM SABAAIOTCA, rAaBHbIM 00pa-
30M, MAPraHiEeBble KOHKPELMH, 3HAYUTEALHAS YACTh KOTOPbIX OKa3anack
oboraweHHoil kobanstom. Cuuraercs, YT MapraHueBble (4acTo rOBO-
PAT KeNE30MApraHUEBble) KOHKpEUHH npeactaBifioT coboif obbuRYO
popmy nuTHHIMpPOBaHHBIX mopoa {puc. 7.11).

Poct koHkpeuuril MPOUCXoAUT BOKPYT N0GOro TBEPAOro mpeaMera
Ha okeanuyeckoM AHe. X pasMeps! o6biiHO He npesbiwator 25 cm. OA-
HaKO ObINKM BCTPEUEHDBI 3K3EMIMAAPLI M OYEHBb KPYMHbIE, Maccoi 8§50 k.
Bo3HnkHOBeHHE KOHKpeUMii NPOMCXOAUT BCAEACTBUE HACLIUEHUA MOP-
CKOM BOABI MapraHueM K xesnezom. CYUTAETCS, YTO 3HAUMTEINIbHLIE KO-
JHUYECTBA MApraHL@ NOCTYNAKT NPXA NOABOAHBIX BYJIKAHHWYECKHX W3-
BepeHuax. BHauane B ToNule BOAb! 00Pa3YIOTCA KONMOUIHEIC XKene3o-
MapraHueBble yacTuubi. [Ipy MX MajeHun B TOJILLE BOALI OHM 3aXBaTbl-
BAIOT U3 Hee HUKENb, KODANbT, MEAb, MONMUOICH, CBUHELL, LMHK W APYrHe
pacTBOpeHHbIE B BOAE MeTalnbl. CpeaHss CKOPOCTh POCTa KOHKpeUui
oleHuBaeTcs BenuyuHoN okono 1 MM 8 1000 net. Lennapa O.IT npu-
BOAMT NepHOALI NpedhIBaHMA B MOPCKOH BOAE LENOro paja XUMHUECKHX
anemeHToB. Haubonee «kopotkoxkuBylwiumu» okazanucek Al, Be, Ti, Cr,
Fe, Nb, Th — scero nuiub coTHu neT. Ha BTpoe mecto nonaaatot Si, Sc,
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Mn, Ga, Ge, Y, W — nepBbie Tbicauu Jer. [IpeacraBnenue o pacnpo-
CTPaHEHUM AMAreHeTHMUYECKHX ocaakos aaeT puc. 7.12. Cuuraercs, 4TO
ot 20 no 50 % nnoiwaaM JoXxa OkeaHa MOKPLITO CMJOIHOW OTMOCTKO
JKene3oMapraHueBbIX KOHKpeUHii.

Puc. 7.11. Maprannesbie kKoukpeuun Ha nnaro bneik. [ny6una 814 m
(no K. Dmepn, 1965 [4]).
Cpenuuii pa3amep KoHkpeuni okono 12 cM B auamerpe.

LA

AMEPHKA /-

g 7
fch'- ..-’;:- Vv ¥ - k"
)/U -'r'aaa:'i“':?'-?“'i:‘?_nal: 5 CEBEPHASA

Puc.7.12. Pacnipenenenune MapraHueBbix KOHKpeuHi Ha rybokosoaHoM aue [7].
MakcumanbHoe HX konnuecTBO o0HapyxeHo roxHee [aBalickix ocTpoBoB (uepHas 1osocka).
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Ocmanvheie nenazuveckue ocaoku cBoeil knaccuduxauuu O. llen-
napA paccMarpuBaeT 0000LIEHHO KakK nengeuveckue unbl. B oTauyue ot
KOPUYHEBBLIX TJIMH W AMAreHeTHYECKUX OCAJIKOB OHU COCTOAT MpenUmy-
LECTBEHHO M3 OCTAaTKOB XHMBBLIX MUKPOOPraHu3MOB (KMBOTHBLIX U pac-
TeHui — Gopamunndep, paanonspuii, avaTomei U Ap.), HO Bce XKe Co-
JepxaT 3HaYMTeNbHOE KOJMYeCTBO KOPUYHEBO# riuHbl. BonablinMHCTBO
3TUX OPraHM3MOB MpeACTaBAOT cOOO0i MIAHKTOH, OOUTAOLIMA B MpH-
MOBEPXHOCTHBIX Bozax. [locne rubenu ckeneTbl NaaHKTOHA MOrPYyxaloT-
cst Ha Ho. [1pu 3TOM CKOpOCTb MOrpyXeHUs AOCTATOYHO BbICOKA M [10-
TOMY OMOreHHble OCTaTKH HEe yCNeBaloT MePeHOCUTHCS Aaneko OT MecTa
ux oduranus. OpraHoreHHblii COCTaB neaarHyeckuX WioB B 3HAYUTE/b-
HOI Mepe onpeaenseTcsd pacTBOPUMOCTBHIO CKEJIETHBIX OCTATKOB B Ny-
BokoBoaHbIX ycnoBuax. Haubonee pacTBoprMbl kapOOHATHbBIE CKEJIETI,
M MOTOMY MX CKOIJIEHHS XapakTepHbl [/ OTHOCHTENBLHO He riyboKHX
obnacreil okeana. KpeMHuCTbIe >ke CKeneTbl Ha Goabluux riybuHax yc-
TOMYMBBI K NPOLECCY PacTBOPEHHs, U MOTOMY Ha WX OCHOBE (hOPMHpY-
HOTCA KPEMHHCTBIE 003bl (OPraHOreHHbIE UTbl).

Orpanuyenye B pacnpoCTpaHeHUH M3BECTKOBBLIX WJIOB I10 riyOuHe
CBA3HIBACTCA C TaK HA3bIBAEMbIM yposHem KapbOHAmMHou KOMHneHcayuu
(VKK). 3ro rnybuHa, Ha KOTOpOH CKOpPOCTb pacTBOpeHHs kapOoHara
KaJIbLIUs CTAHOBHUTCS PAaBHON CKOpPOCTH ero noctynneHus. Hwke 3Toi
rny6uHbl (YpoBHs) HakomnneHue kapboHATOB HeBO3MOXKHO. Benwmumha
YKK B OCHOBHOM onpejensercs AaBjieHUEM, TeMMepaTypoH, CONeHO-
CTHIO W r'a30BbIM COCTABOM Mopckoil Boabl. Hanpumep, B TuxoM okeane
YKK pocturaer 4000-5000 m. B ArtnantnueckoMm v MuamiickoM oxea-
HaX 3TH UMpbl Heckonbko Gonbwe. B monspHeix obnactax YKK 3a-
METHO MEHbILLIE,

Teppucennsie wibl. ITH OTIOXKEHHUS NPEACTABNAIOT coboH riryboko-
BOJHBIC aNeBpUTOBbIE MMHbL. WX MCTOUHHMKOM siBnsieTCs cylia, U OHHM
OKaMAI0T GONLIIMHCTBO COBPEMEHHBIX KOHTUHeHTOB. CojeprkaHue B
HHUX OpraHMYecKMX OCTATKOB OOLIYHO HEBENHMKO, YTO OOBSACHSETCA BbI-
COKHM TEMIOM MOCTYIUIEHHUs] TeppUreHHoro Marepuana. Okpacka 3TUX
OTNIOKEHHH BecbMa pa3HooOpas3Ha U OnpenenseTcs MECTHBIMH YC/IOBHS-
MU OcafikoHakonneHus. Hanpumep, kpacHblii LBET CBA3aH C BBICOKMM
COJEpXKAaHHEM OKMCHOrO jKeje3a, 3elleHbli — ¢ MPHUCYTCTBHEM KeJe3a
3aKMCHOro, ronyboii obycnoBneH HanuueM OpraHUYecKoro BeulecTsa u
nepexoiom eppocynb(haToB B 3aKMCh M IMAPAT 3aKUCH XKefe3a B yMe-
PEHHO BOCCTAHOBMTENBHBIX YCNOBHAX. YepHbie Mibl GOpMHPYIOTCS B
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MJI0X0 BeHTUNUpyeMsix OacceiiHax. B HUX NpUCYTCTBYET B 3HAYMTENILHBIX
KOJIMUYECTBAX OpraHU4yecKoe BELLECTBO M cynb(uabl xenesa. MHorpa st
MJIbl @K€ UMEIOT CHIIbHbII 3amax cepoBojopoia. Berpeuatotes U Genbie
WJlbl, HO OYEHBb PE/IKO, B OCHOBHOM B HEKOTOPbIX TPOMHYECKUX paiioHax.
CnoxxeHbl OHU B OCHOBHOM KalbLWTOM, HO B OTJIMYMH OT O030B [pei-
CTaBJIEHbLI B OCHOBHOM Tom{onepe'rep'rbmn obiomMkamMu pHQJOB.
Typbuoumer. 310 necuaHble U rpybo3epHUCTbIE T1yOOKOBOAHBIE
OKEAaHHUYECKHE OTNOXKEHHUA CO 3HAYUTEIIbHLIM COICpXaHHEM AJIEBPUTO-
BbIX M MIMHUCTBIX YacTULL. JI19 HUX XapaKTepHa Tak Ha3biBaemas rpaja-
LIMOHHAS CJIOUCTOCTD, NPH KOTOPOH B paspese TOJLIM PUTMUYECKH Yepe-
JYIOTCS CEPHU CJIOEB OT Ipy003epHUCTHIX BHU3Y (MECOK U aXe rpaBuii)
JI0 TOHKHX NEJUTOBbIX 00pa3oBaHuii B BepXHei yacTu paspesa. ['eHeTu-
YECKM ITH OTJIOKEHHUs MNPeCTaBaAloT coO0l KOHYChbl BbIHOCA MOJBOJ-
HbIX KAHbOHOB W HAKJIOHHbIX paBHHH MaTEpHKOBOTO ckyiona. OHM BBITA-
HYTbl B CTOPOHY OTKPbITONO OKeaHa Ha OrpOMHbIE pacCTOAHUA (Ha MHO-
rue COTHU KunoMeTpoB) (cMm. puc.7.13). JIns HUX XapaKTepHO NMPHCYTCT-
BUE BKJIHOYEHHI ABHO MEJIKOBOJHOTO H 1aXK€ KOHTHMHEHTaIbHOTO MPOMC-
xoxaeHus. Cuuraercs, 4To TYpOMANTBI YHacTBYIOT U B (OPMHUPOBAHUM
wineigoB, OKOHTYPUBAIOLIMX MOAHOXKHUA NOJABOHBIX FOP U XpeOTOB.
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Puc. 7.13.Mopdonoruueckue 4epThl OAHOTO U3 KpYNHEHUINX NOABOAHBIX KAHHOHOB —
Konro [2]. Ycrbe kaubona pacrionoxeno Ha rnybune okomno 3500 M. Haunnas
¢ rimyOun 2500 M, kaHbOH (pakTHUEeCKM Bpe3aH B COGCTBEHHBIH KOHYC BbIHOCR,
KOTOpBIH yBepeHHO npociekusaetcs 10 rybun 4000-4500 M. [2].

Cxon MyTbEBbIX MOTOKOB M0 KaHbOHY OOBIYHO HOCHUT KaTacTpodu-
YeCKHMil XapakTep, HaNOMUHAIOWHUHA CXO/ rpA3EKaMEHHON JIaBUHbI B ro-
pax (cenb). CKOpoCTb ABMXKEHHS MYTHEBOrO MOTOKA MOXKET JOCTUraTh
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70-80 kM. JIna NOaBOAHEIX KAHBLOHOB XapaKTEPHO pa3sBMTHE ABACHUIT
ONONIANYA U OCLINAHUA CKAOHOG.

Jednuxoeo-mopckue omaodxcerws. B oTeyecTRenHoO HaywHoR nu-
TEpPATYPE 3TH OTNOKEHHUA NPUHATO Ha3biBaTh alicbeproBbIMU 0CaALKAMH.
OHN COCTOAT M3 MOPEHHOFO Marepuana, NpPeACTaBNEHHONO HeokaTaH-
HbIMH BATYHHO-WEOHHCTLIMN OTIOKEHUAMH, UMEIOLWNMH OUeHb HH3-
Ky CTENEHb COPTUPOBKY,

OO0blutble pasmepbl 0610MKOB cocTaBnAtoT 25-50 mm. Jnst Hux xa-
paxTepeH cepblif, zenesosaro-cepblii ¥ 6ypeli LBETA. DTH OCAAKW NpPaK-
THYECKH HE cojiepxar KapboHaTos, HMEIOT NPUMecH AHaTOMOBBIX BOLO-
pocnei, HHorga CTeKIAHHbIX rybok. PeryonansHo aiicbepropsie ocaaxku
TATOTEIOT K 00AACTAM COBPEMEHHBIX KPYDHBIX ONEACHEHHH cyy — AH-
TapKTHAE W [peHNaHaNN, ABNAIOWHXCA TNABHBIM NOCTABIIMKOM aiicbep-
ros. Haubonee o0wMpHble AAOIAAM HX pacnpocTpaHeHUs 3adHKkcHpo-
BaHbI B IOXHOM MONYWAPHH H COCTABIAKOT 0koNo 6,4 Man. kM. Mexa-
HH3M ITHX oOpazopanuii ocoOblx guckyccyuit He BhI3biBacT. Ero cBA3bI-
BAIOT C TagHMeM aHcOeproB M OCAXACHHEM COACPXKALIErocs B HHX MO-
PEHHOTO MaTepHasa Ha JIHO.

OTeueCTBEHHBIE CIEUMANNCTLI, HApAAY ¢ ailcOeproBbiMK OCaAKaMH,
BBUICNAIOT €Wle U ocadrkyu cedeprol 1edogoti 3onsi. OHH GOpMUpYIOTCH
noj BO3ACHCTBHEM TUIABY4MX JILAOB, PEUMYILECTBEHHO Heailcheproso-
ro MPOUCXOXKAEHUA. 3TO — NbAbl APUNAs, peYHble U MHOMONETHHE MOp-
CKHE NbAbt. XapakrepHol ux ueproil apisetcs npeodnajanHue anespu-
TOBBIX U TENHTOBBLIX Qpakiuuil CO 3HAYUTENEHO TPUMECHIO FaNeyHoro U
TMECHaHOro MK IECYAHO-TPABHIHOTO MaTepuana.

Hupoxnacmuveckue (eyaxavozennsvie) ocadku, 3TOT TUM 0CAAKOB
CTall BbIAENATLCA nocyie paboT coBeTcKUX Mcchenosarencit [2], xoTa nx
onucaHue Aapanoch M paHee, B yacTHoctH @. Hlennapaom [9 aen.). [lo
CBOEMY MEXAHHUECKOMY COCTaBY 3TH OCAIKH NPEACTABIEHBLI NECKAMH,
KPYMHbIM ANeBpPHTOM M MENKOANEBPHTOBLIMU HNamMu. B MuHepanoruve-
CKOM cnekTpe npeabnagaroT BYNKAHMMECKOE CTEKIIO, MIarHoKnaskl,
ONUBMH, ARTUT U NHPOKCEeHbl. XaPaKTePHO BLICOKOS collepiKanue Mao-
yCTOHYUBBIX rayOUHHBIX MyHepanoB. [OBONEHO 4acTo BCTPEHAIOTCA
KPYDIHbIE BKIIOYEHHA, CBA3AHHEBIE ¢ BYJIKAHWYECKUMH H3IBEPIKEHHAMM,
Takue, HanpuMep, Kax Byakauuueckre 6ombsl. [TpeacrasieHue o xapak-
TEpE PacnpoCcTPaHEHHS NUPOKIACTUYECKHX OCATKOB AaeT puc. 7.14.
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Puc. 7.14. Pacnpeaencuue ocankoB Ha IHE ceBepo-3anaqHoii wactn THxoro oxeana
(13 pabotel [9 nom.].

1 — TeppHreHHBbIC OTNOKCHUSA (OT rANEYHHUKOB /10 IIHH); 2 — TEPPUTEHHBIC OTIOKCHHS C
cogepxanuem auaroMci Menee 20 %; 3 — ocaaku, sxmrovaioupe 6onee 20 % anaromeii;
4 — ByJIKaHMYeCKHe Nenbl BylTkana KatMau; 5 - ne/IHHKOBO-MOPCKHE OTIIOKEHHUS C
JHATOMEAMH, 0O — rJIHHBI ¢ PAIHONAPHUAMH] T - AJICBPHTHI H I'MHHBI, OGOFanCI-[Hb[C rno-
GurepuHamu; 8 — rpaHMLIbI PacIPOCTPaHEHUS OCAIKOB Pa3NUYHbIX THITOB; 9 — rpaHHLb]
noJsA nenJioB ByiKaHa Karman.

Ocnoensle 3aKOHOMEPHOCMU 0CAOKOOOPA308AHUA 6 OMKDPbLIMOM
OKéedaue

[enemuyeckue 3axonomepHocmu. ABTOPUTETHBIH COBETCKHi reo-
nor JleontbeB O.K. paccmarpuBaeT TpU OCHOBHbIX THIMA ocankoobpaso-
BaHUs B MOPAX M OkeaHax [2]:

I. Hopmanenas ceoumenmayus. XapakTepusyercs ANMTENbHLIM Nepe-
MeLeHUEeM MaTepuasa B BHJIE B3BECH M MMOCTENEHHBIM €ro ocax/me-
HHUeM Ha AHO (B CpeHeM B TeYeHHE HECKONbKUX JECATKOB JIeT).

2. Annoxmounasn ceoumernmayus. ImeeTcs B BUY MepeMelleHne oca-
JIOYHOro Marepuana noja JAeHCTBHEM BOMHOBBIX ABWXXEHHi, MYTbe-
BbIX MOTOKOB, MOJBOAHOrO OMOJI3aHUs, ONJIBIBAHUA WK OOBaIMBAHMS
HAKH oA ACHCTBHEM MIIOTHOCTHBIX JAOHHBIX TEYEHHUH. DTO Ha3BaHHe
JleouteeB O.K. cuMTaeT ycioBHBIM, B CBS3M C TeM, YTO MPH HOp-
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MAanbHOU ceduMenmayuy MaTepuan Takxke NEPeHOCHTLCA (cM. oclos-
npie nouamus). OaHaxo, HopMsl NepeHoca B NEPBOM U BTOPOM CNy-
Yasx NMPHHLUKHNUANLHO OTIAHYAIOTCA.

3. Asmoxmonnas cedumenmayun. Hakonnenve ocagoyHoro matepuana
Oe3 nepeHoca. [IpuMepaMH MOTYT CIYXKUThL 00pa3oBaAHUE XEMOIEH-
HBIX OCAAKOB, CKOMIICHHE pakywxd, obpazoranue KopaloBbIX W3-
BECTHRKOB.

[eozpaduuecxue 3axonomeprocmy. YCTaHOBAEHO TPH OCHOBHBLIX
3aKOHOMEPHOCTH B reorpaHyeckoM pacnpeleNeHHH JOHHDBIX OCAIKOB:
1. Hfupomnas. Ces3b ¢ KNMMaTUUECKO 30HaNLHOCTHIO. Hanbonee

OTHYETAUBO 3TA CBA3L MPOSBIACTCS B CMEHE M3BECTKOBLIX HIOB KpeM-
HUCTLIMHU (B nonspHOi « cyOnonapHoil sonax). bonee actansHsle He-
CNEAOBAHUA MOKA3AIH, YTO 3AKOHOMEPHO M3MEHRAETCA U paciipejene-
HME FRABHBIX TJIMHUCTBIX MWHEpaNos, pacnpocTpanenne akicOepro-
BhIX OCAJAKOB ¥ AP.

2. Huprymeonmunenmanvran (wiu mepuduonanvran). Joctatouso
YCTKAA CMEHA XapaKTepa OTNOKEHUR MO Mepe yAaneH#us OT MaTepH-
koB. OTnoXeHMs TeppuUreHHOro COCTaBa, pa3BUTHIE MPEHMYLHECT-
BEHHO NO OKpaMHAM MATEpHKa, N0 Mepe yjaajeHus oT Oeperosoii
YePTHl B YMEPEHHBIX M TEMIbIX LIMPOTAX CMEHSKOTCA HIBECTKOBBIMH
HAAMH, & 3aTeM KOPHYHEBbIMH (KPACHBIMU) TIMHAMM.

3. Bepmuxanvnas sonaneiocms. OHa NpoABIseTCs B TOM, YTO NO
Mepe yeennueHus rinyOUHBI OKeaHa B 0cajKe BO3pacTaeT cofieprxaHHe
TOHKHX (hpakuHit ¥ NPONMCXOAMT CMEHA H3BECTKOBLIX OCAAKOR OTAO-
WEHHAMH, AULUE COASKALUMH H3BECTD.

Baxcnyo undopmaunio Al DOHMMaHHA 00lUuX 3aKOHOMepHOCTel
ocankoobpasoBaHMs  JaeT KapTa COBPEMEHHOFO fAWTOreHeza (cM.
puc.7.15).

OO0mmii BbIBOA: B 0ONACTAX OTKPBLITOTQ OKEaHa NPOUCXOAMT Ha-
pawupanne nHTocdepnbl 33 cYeT MaTepHANBHBLIX PECYPCOB OKeara (pac-
TBOPEHHBIX B BOJIE BELUECTB, XHBYIUHMX B OKedHe OpraHH3MOR, B3BELUEH-
HOrO MaTepuana, MocTynawLlero B Okead cO CTOPOHLI CYLIH).
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Puc.7.15. Iluranue nHa okeaua ocaioMHbIM MATEPHANOM M THIIbL
coBpeMeHHoro nutorekesa (no 0.K. Jleoutseny [2]).

1 — 061aCTH APUAHOIO JIUTOreHE3a; 2 — 6 - 061aCTH MYMHAHOrO IHTOreHe3a (2 — ¢ uH-
TEHCHBHOCTBIO MEXaHU4eCKoit aenynauueit menee 10 1/ km? B rog, 3 — ot 10 a0 50,
4 - o750 g0 100, 5 — ot 100 g0 240, 6 — Gonee 240 1/km* B roa); 7 — rpanKubL obnacTei
rymuanoro nuroreesa (no Crpaxosy, 1963); 8 — 10 — TBepabiii CTOK KPYIHEHRIIMX
pek (8 — 6onee 1 mnpa. /roa, 9 — ot 500 mau. T a0 1 mapa. T, 10 — ot 50 mau. T a0
500 man. T, no Jlucuuuny, 1973); 11 — o6nactu nenosoro nurtorenesa; 12 — obnacru
BY/IKAHOMEHHO-0CAI0MHOI'0 JIMTOreHe3a; 13 — nocTynnenHe 1e10BOro MaTepHana B
ocafiku; 14 — nocTynieHue 3010BOro marepuana; 15 — nocryruienue 6HoreHHoro
kapbonarHoro Marepuana; 16 — noctynienune GHOreHHOTO KPEMHHCTOrO MAaTEPHAa;
17 — xene3oMapranuesble KOHKPELHH.
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7.3. Bogoo6men auTocdepbl H OKeaHa

OcHogHble NOHAMUA

1. Bogoymopst — BOJOHENPOHUIIAEMbIE FOPHBIE MOPOJIbI, COCOOHbIE NHILB yiAEp-
JKHBATE BOJY, HO HE OTAaBaTh CE.

2. Koanextopst — rOpHble MOPO/bI, IECKO MPONYCKAKoMmKe Heped cefa Bojy 1 Mpu
OTKPBITBIX BHELIHUX rpaHHuax (B obpasue, Kpymiom 6oke, B reo/NOrHHecKoi CTPyKTY-
pe) He cnocobHble ee YAePHKHBATD.

It 6a30BbIE MOHATHA B YUEHMHM O MOA3EMHBIX Bogax (HAPOre0N0OrHH) HOCHT yc-
noBHBI KnacCH(MKaLMOHHbIH XapakTep, CBA3aHHbIH C OTHOCHTENILHOCTBIO NPEACTaBIE-
HU O MPOHHLIAEMOCTH MOPHBIX NOPO/L.

H3 xoanekmopos u eodoynopoe dopmupylotca Gonce CHOXKHBIE CTPYKTYpHbie
IEMEHThl — B00OHOCHbBIE U 6000YROPHBIE 20PUIOHMbL, U3 HUX — COOMEemcmeyioue
KOMRAEKCHI, MOSU{U U KPYNHbIE 2H0PO2e0/102UYECKIUe CIPYKMYPbI.

[TpumepoM KnaccH(PHKAUHOHHOrO XapakTepa pasaeneHust ropHeIX Nopos Ha BOJO-
YIIOpbl H KOJIEKTOPbl MOKET CAYKHUThH (PPArMEHT BEpXHEH 4aCTH CBOAHOrO reo/loruye-
ckoro paspesa oxpectHocteii Cankr-ITerepbypra (cm. puc. 7.16).
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Puc. 7.16. ®parmenT croanoro paspesa okpectiocreit Cankr-IlerepGypra [3].

HuxkHA8 ero yacTb NPEACTaBeHa opJOGUKCKUM GOOOHOCHBIM Komnnexcom kapbo-
natHbix nopoa. Komnnekc o6beaunser crparurpauueckne FOPU3OHTHI OT HHIKHErO 10
BEPXHEro OPJIOBHKA, CI0XEHHBIE H3BECTHAKAMH H JI0JIOMHTaMH MOLIHOCTBIO OT 10 no 30
M y rauuTa (yeryna) u ao 55-157 M moa HApOBCKMM ropusoHTOM B paiione cr. Cusep-
ckas — baGuno (B sToM paiione pacnonoxena yuyebuas 6aza PTTMY). Tonwa ussecrhs-
KOB M [OJIOMHTOB pa30HTa CNOXHOH CHCTEMOH TPEUMH PErHOHANbLHOrO XapaxkTepa.
OnHa ee cocTaBsiOMIas OPHEHTHPOBaHA HA CEBEPO-BOCTOK, IpYyras — Ha ceBepo-3anal.
C CCBEPO-BOCTOYHBLIM HalpasBlCHHEM CBA3aHbLI QCHOBHLIC BOJHLIC [MOTOKH TpCl.LlHHHO-
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KARCTOQBOIO THIIA. 3ror BOHOHDCHI:HM‘I KOMIINEKC UMELT BANHOC MPOMBILUTCHHOE 3HAYEHHE.

Haposckuti sodornockotii 2opuzonm npegcTanned TonwmeH mMeprene, nepemexaio-
HIMXCA € NPOocnoAMHd NOMOMHTOR, IMIMH, pCHE NECKOB RN NCCYAHHKOB. BDIlOOﬁHJTbHOCTI:
ITHX MOPOA 3ABHCHT OT CTENEHY X TpelmHuosaTocTH. Ha ywactkax, rae npeofnaaaior
MEPIENBHO-TIHHACTME H OFrHNCOBAHHEE NOPOALI HGpOGCKHﬂ 2OPUIOHM BLICIMYRAEM KAXK
Rpaskmuseckusi go00ynop. IKCTUTYaTAUHOHHBIE BO3MOMKHOCTH POPH30HTA BECLMa Orpa-
HHYCHEl. B pesuonafsnos naare oH ebicmynaem Kax Gepxuuii godoynop I8 OPAOBHK-
CKOMD  BOAOHOCHOIO KOMITNCKCA W HWKHHER BOJIOyﬂO]J AA%  CTApOOCKONLCKO-
weenToHckoro (GRBIHCNO NYXKCKOrD) BOAOGHOCHOID KOMILIEKCA, RPEACTABNEHHOTO AUTO-
NOTHYCCKH  ONHOTH(IHON KPACHOUBETHOM TONWEH NECHAHO-TANHHCTLIX NOPOA, B KOTO-
PBIX TPYAHO BRIAEAUTE OTRENLHLIE BONOHOCHBIE FOPHIOHTH.

3. I'PYHTOBBIE BOABI — BO/bl MEPROO OT [IOBEPXHOCTH BOACHOCHOIO FOPHIOHTA,
Janeraroero Ha Gmnkaiiuem # BeIIEPRanHOM NO NPOCTHpanmio Bogoynope. Kak mpa-
BHNO, 3TH BOABI UMEIOT CEOGOINYI0 NOBEPXHOCTE, HAOROGHE O3Epa, NOMELUEUHOTO B
MOPLI M TPENIHIbI FOPHBEIX Mopon. ONNAKG HA OTOCNLHBIX YYACTKAX, B CIY43E NOKANLHO-
ro pasjenedus ofilero ropHICHT2 BOJOYHOPHEIMH 1I0POAAMH, B HEM MOTYT (HOpMHPO-
BATLCA MECTHBLIE HAmopsl, Gnaroaapa KOTOPEIM YPOBEHS BOAB NOAHHMACTCS BbIWIE KPOB-
¥ TAKOFO rOPH3OHTA. Takas CUTYAUMUT XAPRKTEPHA U AMMOBHANBHEIX OTA0MEHHI
[ECTPOr IMTONOFHYECKOTO COCTARA, OCOGCHHO B MOMMHAX MOPHBIX PEK.

["raBnoi wepTod CPYHTORLIX BOA SBIAETCH WX TECHas CBA3b € KNUMATHYECKUMHE
YCNOBUAMM.

4. ApTeinancKue BOABI — BOABI KONIEKTOPOR, JAEZMONUX MENCOY C0OGYNOpa-
mu. Kax NpaBnno, XapakTepH3yYIOTCA WIOLITOYHRIM HarROpOM Hal KPOBACH BOJOHOCHOMO
ropuiouTa, OaHAKe B 0G1ICTAX MWHTEHCHBHOM PA3rpy3KkH FOPU3IOHTA KK B J0HAX AKTHBHON
€rt JKCINYaTalu{ FHEPOrecyOIHYECKHMH CKBRKMHAMK TPH CYLLIECTREHHOM CHIDKEHWH
HAMopoB B APTEIHAHCKOM TOPHIOHTE MOXET BOIHWKATH TAK HasuiBacMEll Geananopasiit
peRHM, T.€. BOSHHKATh cBOOOIHAN BOAHAA MOBEPXHOCTE, KAK B IPYHTOBLIX BOAAX.

[nasnoii ueproli apTeIHaICKHX BOJOHOCHLIX MOPHIOHTOR ABMAETCE WX 3ATPYIHEH-
Has CBA3L C JIHMATHHECKMMH (haKTOpaAMH.

5. O6nacTu MATANNA W PaIrpy3kd noazemuwx poa. [IpenctarieHue O HMX
naoT pHe. 717 u 7.18.

6. MuaporepManuubie PACTBOPLI {FHAPOTEPMES) — FOPAYKE BONHBIE PACTBODH,
KOTOPLIC UMPKYMUPYIOT B 3EMHOH KOPE M yYACTRYIOT B NPOLECCAX NMEPEMEIEHUS K OT-
JIOKEHHA MHHEPANBHOMO BEUIECTRA. Hurencueuan ACATCNBEHOCTE THAPOTEPM CEBA3LIBACT-
ca ¢ 0DNACTAMH COBPEMEHHOTO Bynkauuima. Cuntaercs, 4To GOpMHPOBAHUE CUADITEPM
MPOHCXOAHT NPH CMEUWIEHHN BAZO3HLIX BOX INYOOKOH LUPKYARUHH M FOBEHHILHBIX IMa-
Haiuii.

Badosubie 6006 — noasemuas Boga, ofpazylolancs M 3anerainias B npeAenax
3eMHoit Kopwt (o 3. occy).

fOsentronbie MUY ~ FAZ0BLIC BOASNCHHUA NMEPBHYHONG 3HAOMCHHOMD OPOHS-
XOKAEHHA.

7. Tpor - yARMHHCHAA , HO OTHOCHTENBHO IUMPOKAR JENPECCHN AHA OKCAHA.
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Puc.7.17. K nonstuam obnacTi n1TaHKA, IBHKEHUA K Pasrpy3Ku
noaszemMHsIxX oA [S aon].
1 — rnuust; 2 - necku; 3 — cBoGoAHBIE YPOBEHb MOA3EMHbBIX BOI; 4 — nbe30MeTpHUEcKas
MOBEPXHOCTE BOJAOHOCHOID KOMITJIEKCA.

P-N — naneoren-HeoreHorbiit BoroynopHsii komnaeke; K — menosoit sononocHsiit
Komnnekc; J — wopckuit BogoynopHsiii kommeke; H)y, H; — cpeanne BhICOTHBIE OTMETKH
YPOBHSA NO/I3EMHbIX BOJL MEAOBOro KoMmniekca B 001acTAX €ro BbIX0/IA HA NOBEPXHOCTh;
A - obnactb nutanus; B - ofnacrs asmxkenus (Hanopa); C — obnactb pasrpy3kn noa-
3EMHBIX BOJI MEMOBOIO KOMIEKCA. C'rpcm(a — HanpasleHHUC NBHKECHHA MO3EMHBIX BOM
B MEJIOBOM KOMIJIEKCE.

Puc. 7.18. Ycnoeus 1BHKEHHA H pa3rpy3KH KapcTOBO-IPYHTOBBIX BO/]
(BBiLIE HUX B 30HE AIPALMH MOTYT 0ODPA3OBBIBATECH BPEMEHHbIE
MOTOKH CH(POHHOIO THNA).
| — TPEIMH M KaHANLI, BLIXOAAILME HA MOBEPXHOCTb 3eMIH; 2 — KapcTOBas 110J0CTh,
JanosiHeHHas BOAOH; 3 — U30rHYTHIH KaHan cH(OHHOrO THNA; 4 —~ MCTOYHHKH: d — Bpe-
MEHHO JICHCTBYIOWIHH, 6 ~ nocToAHHO aeHCTBYIOWMH, 6 — cyGMapunublii (ucmovnux Ha
OHe MOpA); 5 - NbE30METPUHECKHI YPOBEHB KAPCTOBBIX BOJA MOCTOAHHO CYLIECTBYHOLLErO
BO/IOHOCHOT'O FOPH3OHTA; 6 — OCHOBHOH KapCTOBbIA KaHal; 7 — M3BECTHAKH.
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Cybomapunnbie ucmo4HUKU

K HacTosiiemy BpeMeHH Nno cyOMapHHHbIM UCTOYHHMKAM HaKOIJEH
JI0CTaTOYHO OBLIMPHBIA ONMUCATENbHbIA U IKCTIEPUMEHTANbHbIH MaTepu-
aJ, NO3BOJIAKOLIMH pa3fenuTh UX Ha HECKONBKO FeHETHYECKHX THIOB:

e HcrouyHukKM KapcTOBOTO MPOUCXONKIACHHUS.

e HcToyHMKM, CBS3aHHBIE C pasrpy3koi pyc/OBLIX NOTOKOB B JeNbTax
1 aBaHzaenbTax (MoJABOAHAA YaCTh JENBThI) PeK.

¢ HcTouyHukH, BbI3BaHHbIE pasrpy3koil B MOpe TPEIUHHHO-XMIIbHBIX
BOAL.

Cybmapunnele ucmounuxu kapcmogvix 600. Takue UCTOYHUKH LUU-
poko pacnpoctpaHeHbl Ha YepHoMopckoM nobepexbe Kaskasa, B Kpbi-
My, Ha CpeausemHomopckoM nobepexwe. B [Marpax u 'antnanu, Ha-
npUMep, KapcTOBble MCTOYHUKH H3BecTHbI B 10-60 M oT Gepera Ha npo-
TSOKEHUHM HECKONbKMX KUJOMETpoB. OHM NpUYypOYEHbl K KOHTAKTY M3-
BECTHAKOB C MOPHU30HTOM Mepreseil U MeprenucTbiX ruH. B apyrux
paiioHax nobepexcbs 3TOT KOHTAKT pacrionaraercs Ha OonbluX ruyou-
HaxX, YTO JIaeT OCHOBAHMWE MpejanonaraTh UX CyLIECTBOBAHHE HA 3HAYM-
TeNbHOM yJaneHuu ot bepera.

B JIunapcko#i kapctoBoil npoBuHuuu Cpeau3eMHOMOpbS HA Npo-
TshkeHun 420 kM BrosL GeperoBoii nonockl 00HapyxeHo 32 BbIXoa OT-
JeJIbHbIX W IPYNMOBBIX CYOMapUHHBIX UCTOYHUKOB, YAANEHHbIX OT Oe-
pera ot 1 no 30 M. Ha tore ®panuuu (Jlasypusiit 6eper B6nuzu Kanu)
cyOMapuHHbIA HCTOYHUK HaHAeH Ha rnybuHe 162 M, a B Mtanuu (okono
Can-Pemo) — Ha riny6une 190 M, B 3an. Csaroro MapTtHHa — Ha rirybune
naxke 700 m. Ha nupuneiickom nonyoctpose B MaccuBe ["appad n3secr-
HO 8 cyOMapuHHbIX UCTOYHMKOB. Haubosee KpyrnHbid U3 HUX MPUYpPO-
YyeH K MOABOJHON ckasie, umetouieil AnuHy okoso 1 kM. CyOMapuHHbIH
MOTOK MCCNeIOBaH 3ech Ha npotrskeHun 200 M. Jlng 6onblumHcTBa
KapCTOBBIX CyOMapuHHBIX UCTOYHMKOB XapaKTepHa XeCTKas CBA3b MX
pexuma ¢ KiauMaTHueckumu (aktopamu, riaBHbIM 00pa3oM, ¢ aTMo-
c(hepHBIMH OCaKaAMH.

Pe3kue nepenajbl Nb€30METPUUYECKOTrO JABJIEHHSH, CBONCTBEHHBIE
110TOKaM BOJAbI, ABMXKYIIMMCS B KAPCTOBLIX KaHanax, MpUBOJAT K 00-
pPa30BaHUIO TaK HA3bIBAEMbIX WHTEPMUTTUDPYIOLIMX, UIIH MEPEeMexKaro-
Wuxcs, cyOMapuUHHbIX MCTOYHMKOB. OTH HCTOUHHUKH MEPHOAUUYECKH
J1eHiCTBYIOT KaK NMOHOPSI, BcackliBaroute mopcekyro soay. Ilpu pasHose-
CMM HaNopoB MOJA3EMHBLIX U MOPCKMX BOJ MCTOYHMKM MpeKpallaroT
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CBOIO JEATENbHOCTb, YaCTO 3aroJIHAIOTCS MOPCKMMHW HAHOCAMHM, a Mpy
HE3HaYMTeNTbHOM M3MEHEHMHM COOTHOLUEHWS HArnopoB HauuHaloT pabo-
TaTh B (PMALTPALUMOHHOM pexxume (pa3rpy3ka NMpOUCXOAMUT YKe OIlo-
CpeAOoBaHHO, Yepe3 coil HaHocoB). ['pH(OHBI TAKMX MCTOYHHKOB CO-
XPaHAIOT B 3TOT NEPUOJ CBOH OCOOEHHOCTH UM JIETKO pPasNU4YUMbl B
penbede aHa. B oqHuX cnyuasx 3TO oBajibHble yruy6ieHus B coBpe-
MeHHbIX HaHocax (mo 0,5 m). JIHO 3TuX yrnyOneHMil 3anoJiHEHO
XOpOWO OTCOPTHPOBAHHLIM KPYIMHO3EPHUCTLIM MECKOM W MEJKO#
ranekoid (no HabaroaeHusm B paioHe ["aHtuaau). B apyrux ciayuasx —
3TO KapCTOBbIC BOPOHKMU M LIUNHHJAPHYECKUE YyraybneHus auameTpom
1o 1,5 M v rnybuHoi g0 1 M, Ha IHE KOTOPBIX JIeXKAT KPYIHble KAMHH
U mauTel (no HabnogeHusam Ha JlanmaTuHckoM nobepexbe ObiBluei
KOrocnasuwu).

Kondurypauus HauanbHoii ctpyM McTOYHMKA (rpudona), onpeje-
JAoIas HavanbHble MophoMeTpuveckue napameTpbl ¢hakena pasepy-
JHcarouyuxcs 600, 3aBUCHT OT OCOOEHHOCTEH 3ajleraHus Nopoj, CTEMeHH
0OHa)KEHHOCTH MX Ha [HE U CBOICTB BO/] CAMOI0 HCTOYHHKA (B OCHOBHOM
MHHepanu3auuu 1 Temneparypsl). IlpeacraBnenue o gopme dakenos or
CyOMapHHHbIX MCTOYHMKOB AaeT puc. 7.19, mocTpoeHHblf Ha OCHOBe
MHOTOYHC/IEHHbIX SKCMEPUMEHTOB B M'MAPABIUYECKOM N0Tke [6 jo1.].

-
!

hvi

. 2 o i

Puc. 7.19. Breumue crabunusuposanHsie GopMmbl (hakenos B crparuduurposanHoit
criokoiinoii cpene (no F0.I'. KOposckomy).
Pakensi: 1,2 - ¢ oTpuuaTenbHOM naByuecTsio; 3,4 — B cTpaTHdULMpoBaHHOH cpene;
5,6 — ¢ MONOKUTENBHOI IABYYECTbIO
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Hcemounuku, 6vi3ganmnvie paszzpy3koiu noopyciogvlx HOmMo-
K06 6 Oelvmax u asaHoelbmax PacrnpocTPaHEHHbl JOCTATOYHO LIU-
poko. Yauie Bcero srta Qopma pasrpy3kd UMEeT paccpeaoTOYEHHBbIH
Xapakrep, npy4eM aHOMaJuW XMMHUYECKOrOo COCTaBa MIOBBIX BOJ, MO
KOTOPbLIM 0OLIYHO (PUKCUPYIOTCA 3TH UCTOYHHMKH, 3aHUMAIOT OOJbLIME
naowanu. PesynbTarhl pacyeToB Mojyieil BepTHKaNbHOW cyOMapuH-
HOW pa3rpy3ku B aBaHjJeibTax HekoTopbix pek Oacceiina Kacnuii-
CKOr'0 MOp#, BbINOJHEHHbIX pa3HbIMH aBTOPaMH, OTIAHYAIOTCA Ha
1-2 nopsaka. MakcumasnbHble UM(]PbI, NMOAYUYEHHbIE KaK OTHOILEHUE
MOA3EMHOr0 CTOKa anjloBHANbHLIX BOJA K MIOMIAAX TMAPOreoXUMHU-
ueckoi anoManuu, senuku: ans p. Camyp —100, p. 'unbrunsyaii — 30,
p. Kypbl —5 n/(c-km?) [no 6 gom.].

Ha YepHom mope B 1971 r. coTpyaHuku Kadeapbl riaporeosno-
ruu v reonoruu JIFMU (Hbine kadenpa ruaporeosioriy u reoie3uu
PITMY) nabnofanu HecKoAbkO HeOONbIIHX CyOMapHUHHBLIX HC-
TOYHUKOB 3TOro TMna B pailoHe yctheB pek [lcesyance u Ilcoy
(Yepnomopckoe nobepexbe Kakaza). McTouHuku Obinu obHapy-
JKEHbl MPH NPOXOMKAEHUH MApPULIPYTOB B JErKOBOAOJIA3HOM CHaps-
*keHun Ha rnybunax ot 4 no 10 M Ha pacctosHuu go 250 m ot Gepera [6
jon.]. PacnosiokeHHble B 30HE MECHaHO-TajeYHbIX OT/IOXKEHWH, OHH
MMeNHn BUJL HEOOMbIIMX POAHUUYKOB. AHaU3bl OTOOpaHHLIX Npob Mno-
Ka3ajli NMOHWKEHHOe COJep)KaHHUe XJIOpP-UOHA Jaxe N0 OTHOLUIEHMIO K
CHJIHO OMpEecHEeHHbIM BOAAM MPeayCTbEeBOro yyacrtka. 3adukcupoBarh
MCTOYHHMKHM 3TOro THUNa OOBIMHO BeCbMa CJIOKHO H3-3a MOBbILLIEHHOHR
MYTHOCTH BOJBI U OY€Hb MajbIX 'MIPOXMMUUECKHUX rpaaueHToB. Tep-
MocbheMKka Takxke manodddexTHBHA BBUAY TOrO, YTO Majlble UCTOYHUKH
3TOr0 TUNA HE JAOT YETKO BhIpaKeHHBIX (akeNoB.

Cybmapunnvie uCmMo4YHUKY, 6bI36AHHBIE PA32PY3KOU MPEUjuHHO-
HCUTbHBIX 60(), HpHypO‘iCHbI 00bIYHO K CHCTEMaM KPYMHbIX TEKTOHHYEC-
CKHMX pa3pblBOB B M3BEPXKEHHBIX U MeTamopduueckux nopoaax. Mcrou-
HHUKH, OTHOCALLMECSA K 3TOMY THIY BOJ, LUMPOKO M3BECTHBI Ha CYlle,
npuyeM Haunbosnee 4acToO BCTpeyaloTCs B ropHbix paioHax (Kaskas,
[Tamup, Taub-Lllaus). Jebut ux ObiBaeT 3HAUUTENEH, XMMUYECKHUH
cocTaB QTnuyaercs bonplHM paaﬂooﬁpazneu. HCCHCHOB&HH}I, no-
cBSlLEHHbIE CYyOMapuMHHOW pa3rpy3ke MMEHHO 3THUX BOJ, aBTOpY He
u3BecTHbl. B 1975 r. Ha IOxHom Gepery Kpeima ypanocs Habnronars
AULb TP ManoleOUTHLIX MCTOYHMKA Y CEBEepO-3anMagHOro CKjioHa
ropbl Atoaar. [TpoucxoxaeHne 3THX UCTOYHUKOB, NO-BUAUMOMY, CBSi-
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3aHO € CHCTEMOH OOBOJHEHHbIX TPELMH MHTPY3UMBHbIX 00pa3oBaHwit
(ropsi Atopar). McTtounuku pacnosnokeHbl Ha ranybuHe 6 u 18 m. Mx
rpudonsl He npessiwanu pasmepos 0,2x0,3 M. Temneparypa 9,8 °C.
JlebuT U XUMHYECKHIi cocTaB BOJbI HE OTIPEAENsIHCh.

JlaBHO M3BECTHbI XOJIOJHbIE MPECHbIE MUCTOYHUKH HA TMOABOAHBIX
cknoHax Ouaunnuuckux u [MaBaiickux octpoBoB. Temneparypa Bojbl
BonblIMHCTBA W3 HUX He npeBbilaeT 06pvHOo 10-12 °C.

B paiioHax akTMBHOrO ByJlKaHW3Ma M3BECTHbI TepMalibHble (TEM-
neparypa csoitie 30 °C) © 0COOEHHO MApOruApOTEpMalbHblE UCTOY-
Huku (Temnepatypa ao 100 °C u 6Gonee). [TogzemHble BOAbI, NUTAIO-
IMe O3TH HWCTOYHMKHM, TNOCTYNAIOT NO KPYMHBIM  BYJIKaHO-
TEKTOHMYECKHM paspbiBaM M cOpocam, a Takxke Mo cHCTEMaM Tpe-
LHH, pa3sBUTLIX B BYJKAHOT€HHbIX M BYJKAHOT€HHO-0CAA04YHbIX NOpPO-
nax (naBax, aHie3uTax, pUOJMTax, NEM30BLIX U TY(OBbIX OpekuHsx).
TepmanbHble ucTOYHMKH [aBaiickuX OCTPOBOB OTJIMYAIOTCA CPaBHM-
TeJbHO HU3KOM TemnepaTypoii, YTo, MO MHEHMIO psjAa McciaegoBarte-
nei, obbacHgercs oOWIHEM IPYHTOBBIX BOJ M MHTEHCHBHOCTBIO MX
uupkynsuuu. HanpoTue, Beicokas TemnepaTtypa XapakTepHa s He-
6onbluux cybMapuHHbIX KCTOYHUKOB 0. Yaiita B 3a1. [IneHtn (HoBas
3enanaus). TepManbHble cyOMapuHHblE HCTOYHHUKH, MPUYPOYEHHBIE K
BY/IKAHOME€HHbIM MOpOJAaM, M3BeCTHbl B OeperoBoii 3oHe Kypuibckux
ocTpoBOB M SimoHuu. B nepuoa ornuBa pacnonokeHHble B yrnybGneHusx
JHA UCTOYHUKHK MCMONB3YIOTCA B KauecTBe BaHH. Ha moABOAHBIX CKIIO-
Hax BysnkaHa baHy-Byxy yyacTHHMKM COBETCKO-MHIOHE3UICKOI 3Kcre-
AMUMKM Habnonanu cTpyu ropsiueil Boasl, Gbloeit cpeau obnomkos
ropHsix nopod. Ha pacctosiiuu 1 M OT iHa CTPYH MYTHENH M XKENTENH.
[Tpu oxnaxaeHun u3 Hux Beinagano or 100 po 140 mr/n ruapooku-
c/oB jxene3a W Mapranua (6 gomn.]. OyeBHAHO, MOAOOHbIE ABNEHMUA
oOBIYHbI AN NOABOAHOrO BYJIKaHW3Ma, MacliTabbl x0TOpOro, ocobeH-
HO B THXO0OKEaHCKOM 6aCCCﬁHC, BECbMa LIHPOKH. TepMaﬂbele HCTOY-
HHKH MOTYT BCTpE€4YaTbCA B Jlaryiax 1 Ha BHELLHHX qu)ﬂX KOopanjio-
BbiX ocTpoBOB. [IpoucxoxaeHue 3THX UCTOUHUKOB OOBSCHSETCS TU-
NOTETHYECKONW LUPKY/NALUUEeH CONeHbIX MOPCKHMX BOJA [MOJ aTONJIOM,
BbI3BAHHOH MHTEHCHBHbIM TEMJOBbLIM MMOTOKOM OT BYJNKaHHMYECKHX
nopoa. Ecin Takas uMpkynsuus M cyulecTByeT, TO €e TeMmmeparyp-
Hbl€ TPAAMEHTH] NOKHBI ObITE OTHOCUTEILHO HEBEJIHKH, B IPOTHBHOM
cillyda€ OHM Obl HCKJIIOYWIM BO3MOXHOCTh JKHU3HEAESATENbHOCTH
KOpaJIoB.
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Tepmanbhble cyOMapuHHbIE HCTOYHUKM U3BECTHBI Y CPEAH3EMHO-
mopckux beperoB ®panunu (aenapramedt byui-ato-Pon) 1 Ha YepHo-
MopckoM nobepexbe PymbiHuu. Bpixoabl TepManbHbIX MCTOYHHKOB Y
feperoB @paHUMK MPUYPOUYEHbl K MOpOJaM MHUOLEHOBOrO BO3pacTa,
BOAbI MX HacbIWEHbl cepoBosopoaoM. [loBbllueHHYIO Temmneparypy
(30-35 °C) 06BACHAIOT IK30TEPMHUYECKHMH PeaKUHAMH, MPH KOTOPBIX
Boja oboraijaercs cepoBOAOpoAOM M kene3oM. CepoBoAOpOAHbIE
BOJIbl TAKOI'O THMA YaCTO CBA3aHbl FEHETHYECKH C OUTYMHUHO3HBIMU U
HE(TEHOCHBIMH OCaA0YHbIMU nopoaamu. OnHaKo He MCKIHOYaeTCs
BO3MOXXHOCTb CBA3M MX MPOUCXOXAEHHMS C MHTPY3UAMM Marmaruue-
CKHX TMOpOJ.

[To pexuMHBIM XapakTepucTHkaM CYOMapUHHbIE HCTOYHUKH
MOXHO pa3fie/iuThb Ha MOCTOSIHHbIE, NepeMexarolinecss 1 BpeMeHHbIe.
Hx pexum onpenensioT KIMMaTHYeckue, reojoruyeckue, JTUTOAMHA-
MHUYECKHE M TeKTOHHYeCKHE (hakTOpbl, MPUYEM CTENEHb BAXHOCTH KaXK-
JOT0 U3 HUX JUIS Pa3sIMUHBIX reHeTHYECKUX THUMOB MCTOYHUKOB Oyner
pasHoi. Ha doHe MeaieHHbIX KonebaHUii OCHOBHBIX MapaMeTpoB MOA-
3€MHOro CTOKa MOPOBO-MJIACTOBbIX BOA CyOMapHHHbIE HCTOYHHKH
Jal0T BHICOKOYACTOTHbIH CNEKTp pasrpy3ku, BHOCA CBOM KOPPEKTHBbI
B 0011yi0 KapTHHY BonjooOMeHa Ha rpaHulie okeaH-nuTocdepa.

TI'eonozuueckue npednocovlaku 01a n003emMH020 CMOKA 6 OKeaH

B peruonanpHO# ruaporeosorud OCHOBHBLIM MPUHLMIIOM BblAejie-
HHUA BOJOHOCHBIX FOPU30HTOB M KOMIUIEKCOB SABAAETCA METPOJOro-
CTPYKTYPHbIH, OTPaXarOIlWi Kak MHKpPO-, ME30-, TaK U MaKpOCTPYKTY-
pU3aLKIO MOACHCTEM. DTOT MPUHLMI B MMPOreoNoriy XOpoulio BepH-
¢duuupyercs u BbiAEpKAN NPOBEPKY B Teopuu M npakTuke. [Tostomy ero
MOXXHO NPHMEHHTb W AJis YCTAHOBIEHUSA HWXXHEH I'MApOreosoruyecKoi
rpaHuiibl KOHTHHEHTANILHOI TEppachl.

Oxpauns amnanmuyecko2o muna. Jins HUX XapakTepeH naargop-
MEHHBIH pexum pa3BuUTHA, CHOPMHUPOBABLUMUIICS NMOBCEMECTHO K MeE30-
30iickoMy BpemeHu. Bce noMe3030ickue CTPYKTYphl Cpe3aroTcsi CKIIo-
HOM KOHTMHEHTAJIbHOH Teppackl U ABIAIOTCS MPAMbIM NPOAOKEHHEM
TEKTOHHUYECKUX KOHCTPYKUHWI. MHbIMU cnoBamu, 3TH CTPYKTYpbl 0bpa-
30BaJIUCh 10 BOSHUKHOBEHMS COBPEMEHHBIX 1eNb(poB. CunTaeTCs, YTO K
3TOMY MOMEHTY B IOME3030MCKHUX 00pa3OBaHUsAX YKeE CIOKHUICA HEKUN
MaTepuKOBBIH THN CTPYKTYpH3aUMM cHCTeMBbl Boaa—mnopoaa. Ckoper
BCEro OH OTHOCHTCA K nuaropMeHHOMY obpasily, HO IIaBHOE, YTO OH
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Obn powenbGosbiM. B Me3030e okpauHbl MaTepUKOB HaYHHAIOT OMYC-
KarbcA. B pasnnuHbIX pailoHax 1aTHPOBKM 3TOro cobbiThs, pasymMeercs,
He coBrnajaioT. Ha oaHMX y4acTkax OomyckaHHe BO3HMKIO paHblie, Ha
ApYTHX — MO3XKe, HO BO BCEX ClyyasX OHO (PMKCHUpyeTcs Mocie naneo-
301. Ero reonoruueckue cnebl 06HapyMBalOTCA B BUAE PasMbITOH MO-
BEPXHOCTH A0oMe3030Hckoro (yHaameHTa, Ha KOTOPOH CIOKOIHO 3ane-
raloT Me3o030iickue ocaiaku. [IpuHUMNIUaNbHAs CXeMa COOTHOLUEHUs 10-
wenbGOBLIX U COBPEMEHHbIX LENb(OBLIX CTPYKTYP MOKa3aHa Ha pHC.
7.20 u xopoiwio BWAHA Ha MakeTe B pailoHe moayoctpoBa duopuia
(puc.7.21).

=

Puc. 7.20. Hnnrocrpauius ruaporeosiori4eckux rpaHnl KOHTHHEHTANbLHOM Teppacs!
(no A.H. INasnosy [4 non.]).
THnbl CTPYKTYPHBIX CHCTEM BOJAA — MOPOAA:
| — wenedosasn; 2 - nowensvdopas; 3 — okeaHuyeckas.

Oxpau.tsz MAMEPUKo8 MUXO0OKeanckozo munda. BbI,I[CJ'IHTb Ha HHX
wenb(oBy NMOACUCTEMY BOAA—MOPOAA 3HAUYMTENbHO TpyaHee. OHAKO
M3BECTHO, YTO M 3[€Cb Ha4yano 3aTolIeHUs OKPauH AATUpPYeTCs Me3030-
€M U TOBEPXHOCTh pa3MbiBa rpaHULIbI Me3030ii—10me3030i pukcupyer-
cs. BeposTHO, 3Ty MOBepXHOCTb M CliefyeT MPUHMUMATh 32 HUIKHIOKO
rMAPOreoorMyecKyto rpaHully KOHTHHEHTaJIbHBIX Teppac. OHa oTaens-
€T YUCTO WeNbGOBYIO CTPYKTYPHU3ALMIO CUCTEMbI OT AoLuenb(oBoit U
NPOCNEXHUBAETCH Fe0NIOTHUECKUMHU ¥ reodU3nYeCKUMU METONAMH.

B 1968 r. y 6eperos @nopuipbl Obuin 0OHapyXeHbl 04ary pasrpys-
KH NPECHBIX BOA HA KOHTHHEHTAJIbHOM CKJIOHE Ha pacCTOAHHH oonee 50
kM oT 6epera.

Paccmotpum mopdosiornueckue M reosornyeckue yciaoBus Mate-
PHKOBBIX OTMeNleil U KOHTHMHEHTAJIbHbIX CKJIOHOB C TOYKH 3pEeHHs MX
rMApOreosorMyeckux Bo3MoKHOCTei.

lenvghur, kak npaBuno, ABIAIOTCSA AANEKO HE IUIOCKUMH paBHMHA-
MM, HaKJIOHEHHbIMHK B CTOPOHY OK€aHa, 1 CMEHa OCa/IKOB Ha HHUX BOBCE
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He fABJSeTCS CTPOro 3aKOHOMEpPHOH MOC/e/0BaTeNbHOCTBIO Nepexosa
KpYNHOOOJNIOMOYHOrO Matepuana BOJIn3u 6epera K MIMHUCTBIM BJANH OT
Hero.

Yatue Bcero B wwenbGoBbiX 001aCTAX BCTPEYAIOTCS MECKH ¢ JHaMeT-
pom 3epeH oT 2 1o 0,06 mm. BTopbiM, 10BONBHO pacnpocTpaHeHHbIM TH-
MOM OCaJIKOB ABJIAIOTCA MJlbl, AJIEBPUTOBBIE H MMHHCTLIE. Kpome Toro, Ha
wenb(pax BCTPEUaloTCs raneuHuKH C MPUMEChIO MPaBus U BaJTyHOB.

Puc. 7.21. Maker 10%110if okpaunbl matepuka 6113 Boctouroro nobepesns CLLUA
(no K. Dmepu, 1965 [4 non.]).

CHHMOK OpHEHTHPOBaH B ceBepHOM Hanpaenenus. [Tnowmans paiiona 710x960 km. Jlo
rny6unet 200 M kaxaas nuacTuhka Maketa cooretctyeT 20 M. Huxke a1oit rnyGunbt
YTOJILIEHHbIE TIACTMHbI MakeTa pacnonaratorcs yepes 200 M. 3HauHTENBHBIE H3MEHEHHA
ToHa BUAHBI Ha rayGuHax 2000 u 4000 M. CooTHOIIEHHE BEPTHKATLHOTO U FOPH30H-
tansHoro Macwrabos 20:1. 1 — nnaro bneiik; 2 — nnatdopma baramckux octposos.
Teppacosuanoe nuaro Bieiik nexur Ha rinyGunax okono 750-1150 m. Ero cpennss wu-
puHa coctasnser npubausntensHo 275 kM. Ha noBepxHOCTH NaaTo MHOrO HEPOBHOCTEH.
Ipoucxoxaenne aenpeccuit paa Meenenopatesiel pACCMaTPUBAET KAK MPOAOALHBIE PBbI,
00pa3oBaBILUHeEcs B PE3YLTATE IPOIUOHHO20 OelicmEUs NOOIEMHBIX 600 U3 6000HOCHbBIX
20PU30HMOB 8 NEPUOD NACTICIMOYEHOB020 NOHUNCEHUA YPOBHSA OKeaHa.

Ha oOwupHBIX TEppUTOPHAX MaTEPHKOBBIX OTMeNei OcagOuHBbIi
MOKPOB OTCYTCTBYET COBCEM. 3nech OOHaXKAIOTCH CKAJIHUCThIE rOpHbIE
nopoAbl Mart€pvKOBOro THMNa, MpEACTABICHHBIE OCaAOYHBIMH, H3BEP-
KECHHbIMH H Me'ramopcbﬂtlecmmu nopoaamm.

Mopdonoruyeckne THnbl weNb(OB TECHO CBA3aHbI C OCOOEHHO-
CTAMHM HX TreOoJIOTMYECKOro CTpOeHHA M Mopdonorueii npuneratoruei
CyLIM, XOTS M He Bcerja sABAAIOTCA €€ NMpAMbIM npojosikeHueM. Jlo-
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BO/IbHO pacnpOCTPAHEHHbIM THNOM Lienba  ABNAIOTCA LIeNb(Psl,
oxaiiMasiome obnacti onefeHewns. OHM HIOOMNYIOT XOIMaMH U MHO-
FOYUCTEHHLIMH BaHkaMy, KOTOpbIe CO3RAI0T pe3kHil KoHTpacT ¢ FIybo-
KWMM TPOraMH W XOTI0BHHaMU. BonbLIMHCTRO GaHOK MOKPBITO MEcKOM
u rpaeueM. K caMoCTOATENBHOMY THITY OTHOCATCA Wenb(bl ¢ BLITAHY-
THIMH NecyaHbIMK 6aHkaMu U noxbWHaMU. [ToBepXHOCTE ITHX WIens(oB
XApaKTEpPH3IYETCA HCGOHbU.IHMH HEPOBHOCTAMH, qepenoaaHHeM HEBBLICO-
kux rpebueii u kornoBuH. Ocaiki 34eck PAcpPOCTPAHSHBl HEpABHOME-
HO: DonblME NPOCTPAHCTRBA NOKPBITH MECKOM, LIMPOKO pacipocTpate-
HBl nonockl rpaBus. CunbHbele TedeHus o6pasyloT Ha M0BEPXHOCTH
wensdor raybokUe NPOMOUHBL U NPENSTCTBYIOT OTHOKEHHIO OCAAKOB.
Ha y3kux wenvdax, ocobeHyo BAoabL ropHsix nodepexnii, HabmonaoT-
csl 00IUMPpHbBIE MAOWAAY CKANUCTOrO IHA.

B KEAOM MONCHO CRA3GAMb, Y¥MO HA MAMEPUKOELIX OMMENAX npe-
obradaiom nAOWAdY, CMPYKMYPHO-TUMONOZUYECKOE CMPOCHUE KOMO-
putx 0ByCRosRUBAEM GO3MONCHOCb pA3ZPY3KU MUMEPUKOBLIX 600 U
NPOHUKHOBEHUE MOPCKUX 800 8 MOAULY AUMOCHEDbL.

Mamepurogete crrorbt W3yueHbl Fopa3fo Xyxe iensdos. OnHako
CYWECTBYIOWHHA DaKTUHECKUHA MaTepuan No3BOJSET CAENATH NON0XKH-
TeNbHbIE BLIBOALI O BOIMMKHOCTH BOZOODMEHA yepes HUX MEexJy OKea-
HoM # nuTocdepoit. [To coBpeMeHHBIM AaHHLIM 60 % AOHHBIX OCAAKOB
Ha MATepHKOBLIX CKNOHAX NPEACTABIEHO ANeBPUTOBBIMU H ITMHHCTLIMM
unamu, 25 % - neckoM. Ha obxaxkeHuns KOpeHHBIX 1IOPOA W rpaBuitHble
OTNOXEHHA NPUX0AUTCA okono 10 % nnowaaxn. OcranbHas yacTe TEp-
PYTODHHM 32HATA PAKYLIEYHHKAMN M KapOOHATHBLIM HUITOM.

HecMoTps Ha TO UTO Q0N NOMEHYUAIBHO Hurempyiowmux nopod
3A€Ch MEHbLIE, YeM Ha MATEPHKOBBLIX OTMENAX, BOAOOOMEH Mexay NMu-
TocQepoii U OKeaHOM B 3THX O0NacTAX MOXKET ApOTeKaTh He MEeHee MH-
TEHCHBHO. BONBIIYHCTBO MaTEPUKOBBIX CKIOHOB UMEET TeKTOHUYECKOe
MPOUCXOXKJAEHHE M XapaKTepU3yeTcs MHOTOHUCIEHHBIMM cOpocamu M
CMELLIEHHAMH 3eMHOH KOpbI, KOTOPBIC CO3AaKT HCKITHOYHUTE/ILHO Gnaro-
IPUATHBIE YCNOBHA ANA BOAOCOMEHA, 00HDKAA BOJOHOCHBIE TOPU3OHTHI
M KOMMUIeKkchl Ha obmMpHBIX nnouiagax. Kpome Toro, mMarepHKoBbie
CKJIOHBI YaCTO M3pe3aHbi KaHbOHaMu, Aocturaroummu 700 — 1000 wm.
CKIOHbI KAHBOHOB CNOXEHBI KOPEHHLIMH NOPOAAMM, YTO TaKXKE CIo-
cobcTBYeT BOA0OOMEHY Mex Ay OkeaHOM 1 NUTochepod (cm. puc. 7.22).

BaxHoe 3navyenye ans BOA0OOMEHA Ha TaKOro pofa TeppPHTOpPHAX
npuobpeTaloT XxapakTep W HanNPaBICHHOCTh COBPEMEHHBIX TEKTOHHYE-
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CKHX leH)KeHHﬁ, BIIMAIOLIUX HA nepepacnpenenetHe HanopoB U 3anacos
BOJIbI B BOJOHOCHBIX KoMIUiekcax. Korja BOAOHOCHBIE Mi1acThl 00HaMa-
IOTCH Ha L[ICI]bCII]e HIH MaTEPHKOBOM CKJIOHE, HEOTEKTOHHUYECKHE JBHKE-
HHA MOTYT 3aME€INTh UK YCHIIUTh NMOCTYNMJIEHWE MOPCKHUX BOJ, B JINTO-
cdepy B yCIOBUAX OJHOBPEMEHHON pa3rpy3ky Noj3eMHbIX BOJ, a TaKkKe
MPHBECTH K UHTEHCHBHOH d)HJ'I bTpalHH MOPCKHX BOJ B MacT.

Puc. 7.22. Maker cpeaneid uacti okpaunsl Marepuka. [ponomkenue puc.7.21
Kk cesepo-Boctoky (no K. Imepu, 1965). Cnepa Buana okpauna nnato bneiik
(no K. Dmepu, 1965 [4 non.]).

BuiHbl MHOMOUKC/IEHHBIE KAHBOHBI CPEAHHX PA3MEPOB, NPOpE3atoLIHe
MATEPHKOBBIH CIJIOH H YXOIAUIME JANbIlE B NPEAEL MATepUKOBOTO MOAHOXKHA
B BU/IE ryOOKOBOIHBIX KaHAJIOB.

Humpysuu (enedpenue) MOPCKUX 800 8 cymy

[Tepeyrnybnennple peyHble JONMHbI, 3alONHEHHbIE MECYaHo-
rpaBUiHBIM M rajeyHbIM MaTepHaloM, BJIAIOTCS MOLUHLIMHU JpEHAMH
JJISl OKPY)KalOLMX BOJOPa3/iesibHBIX MAacCCHBOB. OTH ApeHbI KOHyCaMH
BbIHOCA TIaBHBIX peK 00pbiBaroTcs B Mope. OCHOBHOH 0COOEHHOCTHIO
pa3rpy3Ku coziepKallluXcs B HUX MOJA3EMHBIX BOJ ABASETCA MPOHUKHO-
BEHHE MOPCKHX BOJ B CTOPOHY CYLIM B BHJE f3bIKa, MOACTHAIOLIErO
MOTOK MPECHbIX BOJ M BbIKIMHUBAIOLIEroCs Ha ONpeJesieHHOM paccTos-
HUU OT NuHKUK Gepera (cm. puc. 7.23).
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Puc. 7.23. B3auMOOTHOLLIEHHE MOPCKHX H NPeCHbIX BOJ HA MOPCKHX
nobepesxeax [5 gom.].
| — rnuna; 2 —necok; 3 — ypoBeHs Mops; 4 — ypoBeHb NoJA3eMHbIX Boa; 5 — obaactsb co-
JIEHBIX BOJ, 6 — obnacte NpecHbIX BOJ; 7- rpaHHila BOJ pa3HOro reHeidca 1 cocrasa
(nuHefiHOe MpeacTaBNeHHe IPaHHULBI pa3jena).

Ll

OTO paccTosiHHE 3aBMCUT OT Hanopa BOA CYIUM W COOTHOLIEHHS
MIOTHOCTEH MOpPCKOit M nmoa3eMHOi Boabl. [ToHWxeHHe ypoBHeli Ha cy-
i€ MJIM NOBbILUEHUE YPOBHA B MOpe (MpH HaroHHbIX BETpax, MpUIMBaXx,
LUTOPMAX) YCHJIMBAET NMPOHUKHOBEHHE MOPCKMX BOJI B CTOPOHY CYLIM.
SIBneHus Takoro poja HabnoAalTCs HE TONLKO B MOJAPYCIOBbLIX MOTO-
Kax, a uMeloT OoJiee LIMpOKOoe pa3BUTHE U NMPH COOTBETCTBYIOLIMX YCIIO-
BUAX MOryT HaOmoaatbcs Ha Bcex npubpexHbIX TeppuTopusix. Hanpu-
Mep, kuTenu r. Coyu Xopoluo 3HaKOMbI C TaKMM (hakTOM, KOrAa B MpH-
OpexHoii nonoce yxe B TpexOa/lbHbIA LWITOPM BOAA B IPYHTOBBIX KO-
nojiax CTAHOBUTCA COJIOHOBATOM, a B MATHOANNBHLIA — cONeHoi U He-
npurogHoi ansa nutes. B Jloc-Aumxkenece HaceneHue okono 50 % Boapi
nosy4aet 13 6acceiiHOB NOA3EMHBIX BOJ, HAXOAALMXCA Ha nobepexbe.
[Tutanne 3THX 6accelHOB MPOMCXOAUT B OCHOBHOM 3a cyeT atMocdep-
HBIX 0CaAKOB, MHMUILTPYIOUWIMXCH B rOpHbie noponabl. B pesynbrarte
SKCMIyaTalMu YpOBEHb MOA3EMHbIX BOJ Ha nobepexbe CTaHOBUTCH 3Ha-
YUTENBLHO HHXKE YPOBHA OKeaHa, YTO MPHMBOAMT K AKTUBHOW MHTpPY3UH
MOpPCKMX BOJ B mpenensi cywd. B Huaepnanjpax xayectBo BoAbl TECHO
CBSI3aHO C YJalleHHOCTbIO TOrO MM MHOro paifoHa ot 6epera mops. I'pe-
CHblE MOA3eMHbIE BOABI 3ajieraloT Ha nobepexwe Ao raybuHsl 200 M.
Huxe naxoastcs Mopckue Boapl. Jlns npeoTBpalueHHs UX BHEAPEHUs B
BOJIOHOCHBIE FOPU30HTHLI C NMPECHON BOAOH 3KCIUyaTauHiO COMPOBOXK-
JaloT OJAHOBPEMEHHOW napauienbHOW OTKAauKOW MOPCKOW BOABI M3 psi-
JIOM pacnoNoXeHHbIX CKBOXHH. MHTEeHCHBHOE NPOHUKHOBEHHE MOPCKUX
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BOJ B cylly Habmojanock Ha Tepputopum [Ipubanrtuiickux rocyaapcrs,
onucado ana CIUA, nns npubpexubix paBHuH W3pauns, U3BecTHO B
OeperoBoii nonoce Mapokko u T.A.

Ha Gonblumux rnybuHax ycnoBus NMPOHMKHOBEHHS MOPCKMX BOJ B
nurocdepy MOryT cywiecTBoBaThk noctosHHo. Hanpumep, paccmaTpusa-
€TCs IUMnoTe3a 0 LUMKIMYHOCTH MOTOKa MOPCKMX BOJ, CBA3aHHOM C reo-
TEPMUYECKUM HarpeBaHueM BOJOHOCHOro ropusonra ®nopuasl. B co-
OTBETCTBHM C HEell XONOIHbIE H MIOTHbIE MOPCKHE BOAbI MEKCHKAHCKOro
3anuBa ¥ PIOPUACKOrO NpOJMBa NOCTYNAKOT B FOPU30HT KaBEPHO3HbIX
JONIOMUTH3NPOBAHHBIX U3BECTHAKOB U MECKOB, HAarpeBarOTCs, CTAHOBAT-
Cs MeHee NOTHbIMU M, Gnarofaps KOHBEKUHH, NMOAHHUMAIOTCA BBEpX.
[Tocne cMelnenus ¢ npecHbIMM BOJIaMU OHM BO3Bpaulatotcs B mope. Mc-
C/Ie/I0BaHKA, BbIIONHEHHbIE IS MPOBEPKH 3TOH UMOTE3bl, BO MHOIMOM
noaATBepAuny ee. bbulo naxe yctaHoBieHo, UTo 7/8 pacxoaa ropusoHTa
B cTBope OeperoBoil NMHUM NMPUXOAUTCA HA MpecHbie BoAbl, (Gopmu-
pytouirecs Ha matepuke, 1/8 — Ha coneHblie BOAbI MOpA.

[TogobHas cxema paccMaTtpuBanach s 6acceifHa MoA3EMHbIX BOJ,
pacnonoxeHHoro B pervoHe Buckaiickoro 3anuea. Npouecc nocrenex-
HOrO 3aCONEHMs NMOA3EMHLIX BOJ 3TOro OacceiiHa pasjensieTcs Ha Tpu
¢a3bi: nepBas OTHOCUTCS K MUOLEHY, BTOpas — K MJIMOLEHY, — K YeTBep-
TUYHOMY nepuoay. LIMknuuHas cBs3b MOPCKHUX H MOA3EMHBIX BOJ MPH-
OpexHbIX TEPPUTOPUI Ha MPOTHKEHUU TeoNIOrMYecKoro pasBUTHS, M0-
BHAMMOMY, SIBJISLIACh UX XapakTepHOH TMAPOreosornueckoi 0cobeHHo-
ctbto. [logobHoro pona cxema paccmaTtpuBaetcs M A8 MauecTiuHckoro
MECTOPOXK/JCHMS MHHEpaNbHbIX BOMA, pacnoioxeHHoro Ha YepHomop-
ckom nobepexbe KaBkasa B npesenax CouMHCKOro apresnaHckoro bac-
ceiiHa. B cooTBeTcTBUM ¢ Heill 3anachkl MalleCTHHCKUX MHUHEPalibHbIX BOJ
€XEroJHO BOCMOJHAIOTCA 3a CYET CE30HHBLIX NMPOHMKHOBEHHH YEpHO-
MOPCKHX BOJ B ry0oKHe y4acTKu JIMTochepsbt.

B Hacrosiee BpeMsa (aKTbl TPOHMKHOBEHHA MOPCKUX M OKeaHHYe-
CKHMX BOJ B IMTOC(hEpY HACTONBKO MHOrOYHCIIEHHBI, YTO UX NPUXOAUTCS
paccMaTpuBaTh YXKe He Kak 4YacTHOe siBJeHWE, a KaK PErHOoHabHYIO 3a-
KOHOMEPHOCTb. Byyuu pervoHajibHbIM, 3TO ABIEHHUE B KaKOi-TO Mepe
ypaBHOBEIUMBAET B 00LleM BOJHOM DanaHce HENOCPEACTBEHHYHO pas-
rpy3Ky NMoA3eMHbIX BOJ BAOJIL GeperoBoii IMHUM MOpel U OKeaHOB, KO-
TOpas A0 CHX MOp HE Y4YHUTHIBAETCH.
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T'uopomepmest okeana

CoBpeMeHHbIMH HCCIIEIOBAHMAMM HA [HE OKeaHa YCTaHOBJIEHO
Gonbuioe uucao CyOMapHHHBIX OYAaroB pasrpy3kd rUApPOTEPMallbHbIX
pacTBopoB. OcoOblli MHTEpeC OHM BbI3LIBAIOT B CBA3M C MX pyloobpa-
3yloLei AedaTenbHOCThI. s 3TUX rMAPOTepM XapakTepHbl OY€Hb Bbl-
COKME cojepXaHus Takux meranios, kak Fe u Mn, Zn u Cu, npeBbl-
LIAMLIHUX UX COAepikaHUe B MOPCKOIi BOJEe COOTBETCTBEHHO Ha 6-7 U Ha
4-5 nopsakos, u Ap. Obunue pakTHYECKOro Martepuana rno 3ToMy BO-
NpocCy NO3BOJIMIO BbIAEJIHTh HECKOJIbKO KPYIMHBIX METAJIOTEHHYECKHUX
npoBUHUMiL. [IpeacraBneHue o HUX aaet puc. 7.24.

L. CpennHHo-okeaHuyeckue XpeodThl (cM. puc. 7.25).

Ha Bbixoae y aAHa okeaHa temneparypa 3THX FMAPOTEPM NOCTHraeT
420 °C. ITo cocTaBy 3TO CEpPOBOAOPOAHO-YIJIEKUCIbIE XIOPHAHBIE Ha-
TpueBble pacTBopbl. OHM He coaepikaT Cynb(aToB, JHIIEHBI MArHUA,
OT/IMYAIOTCA BbICOKOH Koppensuueil MexXJy COJIGHOCTbIO U BeJMUMHOMH
pH, BbicOkuM copepxaHueM AMOKCHAA yrjiepoja, cepoBoJopoaa U me-
TaHa, KMCJIble ¢ BOCCTAHOBUTE/bHbIMU 3HAUYEHHAMH PELOKC-MOTEHIMANA
(rH) 1 BbICOKMM cOJlepKAHHEM METANIIOB.

BHyTpu 3TO#H npoBMHUMM BblAENAIOT ABa BHAa obnacteil ¢ pasnuu-
HBIMH reoNoro-TeKTOHH4YeCKMMH OGCTHHOBKaMI‘I:

1. Byaxanozennvie 2uopomepmvl YeHmMpalbHbIX Hacmeu cnpeounza
(cm.cnedyrowguii paszden 7.4), cBoboaHble oT ocaakoB. C LeHTpaMu
ObICTPOro ¥ CpEeAHECKOPOCTHOrO CHpEAMHra CBA3aHbl Kak pacripe-
CHEHHbIE TMAPOTEPMbI, TaK W paccoibl. 31ech GOpMUPYIOTCE PacTBoO-
pbl C MaKCHMalbHbBIMH KOHUEHTpauuamu Mn, Fe, Zn, Li, Be, Al. B
YCIIOBUAX MEAJIEHHOrO ClpeJUHra cocTaB pacTBOpoB Oonee ctabu-
JIEH, U OHW OTNHUYAIOTCA NOBbILIEHHbIMU KOHUeHTpauusamMu Cu u Au,
XOTH B LIE/IOM METANOHOCHOCTb UX Hike. TepMbl 3THX obnacTeii oT-
JMYaloTes oueHb Bbicokumu coaepxxkanuamu Cs, Sr, Co, Cd, Pb.

2. Bynxanozenno-cedumenmoceHHsle TUIPOTEPMbI LIEHTPOB MEIEHHOIO
CMpeMHra, 4YacTUYHO NepekpbIThie ocaakamu. IIpumepom sBasercs
snaauHa [Nyaiimac B Kanudopuuiickom 3anuee. J[ns 3TuX ruaporepm
XapaKTepHbl MoBbiLIeHHbIe coaepxanus B, I, NHs, cBa3b ¢ dopmu-
PYIOLIMMKCA B TOJILLE OCAAKOB YrjieBOJ0OPOJaMH, CaMble BbICOKHE M3
M3BeCTHBIX KoHUeHTpauuu Cs, Sr, As, Se, a Takke o4eHb BLICOKHE
coaepxkauus Li, Rb, Be.

11. TIpoBHHLMK OKEAHUYECKUX OKPAUH.
B uenoM ans 3TMX pernoHoB XapakTepHo OoJbluoe pasHooOpasue
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cocTaBa rujaporepM. 37ech, TaK *e Kak W JUIS MPOBHHUMHU CPEAMHHO-

OKeaHuyeckux XpeOToB, BbIAENAIOT ABa THNA obnacTei:

1. Ocmposodyscnble ruapoTepMbl (CBS3aHHbBIE ¢ OCTPOBHBIMU Ayram,
cM. puc. 7.25). OObIYHO OHM MpeacTaBAsloT co00H CpaBHUTENLHO
MeJIKME TUApOoTepMasbHble MnpossieHus (Hanpumep, Kypuibckas,
Mapuanckas ayru B Tuxom okeane, Jlunapckas, SniauHckas ayru B
Cpeauzemrom mope). Cpeau 3Toro tuna ocoObiMM NMpU3HAKaMHu OT-
auyaloTes cybMapuHHbIe TMAPOTEPMBI CYAb(ATHO-XIOPUAHOIO |
MarHMeBO-HaTPUEBOr0 COCTABA C OYEHb BLICOKUMH COJEPKAHUAMU
Mn, Fe u Zn. Oun GopMUpyrOTCS MOJ BO3EHCTBMEM KHUCIbIX BYJKa-
HUYECKHX 3MaHaLMii.

2. T'uopomepmel medicoyeosoeo pughmoeenesa. 1o coctaBy OHM Harmo-
MMHAIOT FTHAPOTEPMbI CPEIMHHO-OKeaHHYECKUX pUPTOB, HO OTIHYA-
IOTCA OT HMX TOBBbILIEHHBIM coaepxkanueM K, Rb u Mn. [To ochos-
HOMY COCTaBY OTHOCATCH K BLICOKOTEMIEPATYPHbIM XJIOPHHBIM Ka-
JIMEBO-HATPUEBBLIM ruapoTepmam. [Ipumepom MoxKeT cnyxutb Mapu-
AHCKWH TpOT.

111. [1poBuHLMA MexKOHTHHEHTanbHOro pudta KpacHoro mops (cm.
paszaen 7.4).

OTH FUAPOTEPMbl YHHKAJIbHbI M MOKAa HEe MMeloT aHanoroB. Onu
MpejcTaBieHbl pacconamu ¢ obiued muHepanusauueit 6onee 150 r/n,
cojiep)kaHue B HUX METa/sIOB M3MeEpAeTCs JlecsaTkaMu MI/i., TeMneparty-
pa nocturaer 56-62 °C.

IV. IpoBUHLMS BHYTPUIIIUTHBIX BYJKAHOB («rOPAYUX TOYEKY).

OnHa Bxioyaetr B ce0sf HHU3KOTEMIEpaTypHbie W paclnpeCHEHHbIE
cyOMapuHHBbIE MCTOUHUKHM, XapaKTepU3yIOILMECs TMNOBLILEHHLIM [0
CPaBHEHHUIO C MOPCKOH BO#O# comepskaHuem ruapokapboHaT-HOHa, no-
HHXXEHHBIMU KOHLIEHTPALMAMU Kaaus W CpPaBHUTENbHO HEBLICOKOHW Me-
TaNIOHOCHOCTBH).

AHanu3 JaHHbIX M0 OKEAHHYECKUM MMAPOTEpMaM OKa3biBaeT, YTo
Mo MHOTUM MOKa3aTeasiM OHU MOTYT ObITh OTHECEHbl K MPOMBILLIEHHBIM
Bo/iaM (rupporeosniornueckas kareropus). OcobenHo sTo kacaercs K u
Li. Cuyurtaercs, 4TO npu O6JaronpuATHLIX YCJIOBHSX B HEApax ruaporep-
MaJibHbIX CHCTEM OKeaHa MOryT (OpMHPOBATLCS MPOMbILIAEHHbIE pac-
TBOpbI Ha Sr, Br, B, I, Rb, Cs, S, Ba, Ra, Se, Pb, Mo, Co, Cd, Au, Ag, a
TaKKe EMEHTOB PYNIbl MJIAaTHHBI U PeKO3EMENbHBIX 37IEMEHTOB.

39



.li
Y450
180°

=
*
."s, <:3

9p°
909

9q°
2

00

00
2 B2 20 Wy [2]s (s [ 17 Os [Cuznlo

180°

Puc. 7.24. OcnosHble paiioHbl COBPEMEHHOM THAPOTEPMATLHOH
aeATensHOCTH B MupoBoM okeane [3].

1 — pudiroBbie 30Hb1; 2 ~ rnaBHEHLIME pa3noMel; 3 — rnyGokoBoaHbie ienoba; npossie-
HHs rHApoTepM: 4 — XJIOpH/IHBIE HATPHEBBIE BLICOKOTEMIIEPATYPHbIE (a) M HH3KOTEMITE-
patyphbie (6), 5 - cyabhaTHO-XT0PHAHBIE MArHHEBO-HATPUEBbIE, 6 — XJIOPH/IHbIE Ha-
TPHH-KAlIbLHEBbIE PACCONRLHOIO THNA; 7 — 30HBI Pa3rpy3KH CYOaKBaNbLHBIX MHAPOTEPM,
npeanonaraeMbie ro aHoMaJIMIM COCTABa MOPCKO#i BO/Ibl; 8 — Hanboslee nepecneKkTHBHbIE
NPOABJIEHUA NPOMBILLTIEHHBIX T’HAPOTEPMANBHBIX PACTBOPOB; 9 — KOMIIOHEHTBI NPO-
MBILICHHBIX PACTBOPOB.
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CJ!E,[L)(BT TAaKX€ OTMETHTB, YTO B MECTAX BbiXO[dd F’MAPOTCPM HaA MNO-

BerHOCTb OKCaAHHUYECKOIo AHa ﬂpOHCXOﬂHT HHTEHCUBHOE OTIIOWEHUE
pa3sHooOpa3sHbIX MUHEPAJIOB, MPEACTaBAAIOIMX CAMOCTOATENbHbINH Npo-
MbILUIEHHbIH MHTEpEC.

OO0wmii BBIBOA: uepe3 rpaHully okeaH—nuTocdepa ocyumecTsiser-

Cs aKTWBHbIH BOJ0OOMEH, B KOTOpPOM npeobiajaeTr HanpaBiEHHE CHH3Y
BBEPX (M3 inTOChEPLI B OKEaH).

Yooaans MopR

7.4. TekTOoreHes 0KeaHH4YeCcKOro aHa.

OcHosrble noHAmMUA,
TexkTonnKa — reoIOrMYecKas JIMCLHIUIMHE, H3YHalONIas /IBHKEHUA 3€MHOM KOpSI,
OXBaTLIBAIOLME 3HAYUTENLHBIE €€ IYOHHBI, M T€ CTPYKTYpbl, KOTOPLIE TAKHMH
nsmxeHuamu obpasyiores. Marmatnam paccMaTpHBAacTCA KaK TEKTOHMUECKOE ABJIE-
HHe, MOCKONbKY CBA3aH C nepeMelleHuneM Mace (no B.B. BenoycoBy).
Tekrorenes — COBOKYIHOCTh TEKTOHHUCCKHUX [ABHIKEHHIA U NPOLECCOB, N0/ BO3/EH-
CTBMEM KOTOPhIX (POPMHMPYIOTCH TEKTOHHYECKHE CTPYKTYPhi 3¢MHOH KODBI.
CnpefMHr — pa3iBUKeHHE 0OKEaHHYeCKOro AHa (TEPMHH M3 TEOPHH TEKTOHHKH MUIHT,
cM. puc. 7.25).
C}'ﬁﬂ}’““"ﬂ' — MOTJIOLIEHHME OKEAHHYECKOH KOpBl 1OJ CHCTEMaMM OCTpOBHAA AYyra —
wenob UM KOHTHHEHTANLHOM OKPaHHOH.
Pudr — packon ¢ pacTsReHHEM.
Pudropble nomunbl — cTynenyaTsie Aenpeccuu rnybunoit 2-3 kM m wmpunoit 20-
30 KM, YMEHBIUAIOLIMECH B HHXKHEH YacTH JIOMHHBI IO HECKOJIBKMX COT METPOB.

Bynxaumuecnn
Mwvor, KOHTUHEK TANbHBIA Ha 3%;‘;';1..0_
ONYCKAIWAICSA Bynthl “’”"’m KOMTUMeHTANBHBIn 7. 1}, OKealudeckomn
B MENOH N if CKNOH Cz - ¥pedle

Cueaag

Mcnrcsaa nonnua ’-;Q"gcnem. Mopn

ﬂcuvuwumvncu
MAHTUAHGIA MaTepHan,
M3 KOTOROME (ROPMUPYETITH
HOBAR CKeaHUMeCcKas Kofa

Puc. 7.25. UnmocTpauns KOHIENUMH CIIPEJMHIa OKEAHHUECKOIrO HA B MPEACTABIEHHH

l"appu Xecca [1].

Hosas oxeannueckas kopa ofpa3zyercss B cpellMHHO-okeaHuueckux xpebrax. [lo-

polibl CTAPOro OKEAHHYECKOro aHa UOI"PyH{a!OTCSI nojJ KOHTHHEHTHI HTH OCTPOBHBIE Y-
', ¥ 1pyu ToM ofpasyeTcs HakNOHHAd 30HA O4AroB 3emueTpsaceHuii (3oHa Benbodipa
MJIH 30Ha CYO/LYKLIHH) U BO3HUKAET BYIKAHU3M.
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7. Tpanchopmusbie pazioMst — pa3noMsl, N0 KOTOPIM MPOHCXOAUT CMELIEHHE
cpeHHHO-0KeaHuyeckuX Xpebros. CrneunduuHOCTL TAKMX Pa3NOMOB 3aKIIOYAETCA B
TOM, 4TO CNpeIMHr pa3opBaHHbIX GIOKOB HarpasJieH HaBCTpe4y APYr ApYry (Ha oTpeske
XV, CM. pHc. 7.26). UMeHHO 31ech BO3HHKAIOT 3emieTpsaceHus. O6ias kapTuHa pasnom-
HOI CTPYKTYphl OKeaHHdyeckux XpeGToB Xopowio BuiHa Ha puc. 7.27. TpaHcdopmubie
pasioMbl MOTYT cMellaTh pu(ToBbIe A0MHHBI Ha paccToanus go 1000 kM.

8. Boamnopoa — cnoii, OTIHYAIOLIHICA TIOHHKEHNOH CKOPOCTHIO pacnpocTpaHe-
HHA celicMuyeckux BojH. Ero cyuectsoBanue B Bepxueil Mantuu 3eman jokasan [y-
tenbepr (1926 r.). [Toatomy BonHoBo wacTo HazbiBalo cnoeM ['yrenGepra.

9. Ceitemoromorpadgmus — oM 11 MCTOTOR PYITIHPORAHHA CEHCMHYECKHX
CHI'Hal10B.

Puc. 7.26. Uninoctpauus obpaszosanus tpaHcdopmuoro pazioma [1].
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Puc. 7.27. I'naBHble 3neMeHThI 3eMHOI Kopbl [1].
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Kontunenranpibie RrardopMu 0 OHO OXEAHWYECKHX BNAAMH AEPECCKANOTCA aK-

THBHbIMH CKAA048TbIMK TNO0ACAMH M NoaeonHsiMH xpebramm. CHerema CpeanHHO-
OKeaHWYCCKUX XpeQOTOB (TeMHBIC MOMOCH) pacccdeHa TPAHCHOPMHEBIMM PasphiBAMH
(3kMpHBIC TEMHBIE INHHUH), CMELAOUHMM HACTH XpehiTa. JXHPHBEIMK TOYKAMH NOKa3aibl
rnyGokosoaukic Kenoba OKOAD OCTPOBHLIX Oy WA KOHTHHEHTANEHLIX okpaui. 3emne-
TPACEHUR ACCOUHHPYIOTCA [ABHBMM 00pa3oM €O CPCAMHIIO-OKCEHHRYCCKIME Xpeframi,
HenobGamu, OCTPOBHBIMK AYFAMH H MOPHBIMM NOACAaMH.

Ocnoganua meopuu  cnpedunea  (Nat0OTcs  PparMEHTapHo 110

I". Xeccy — OCHOROTIONOKKHUKY TEOPUH PA3ABHIaHHA OKEAHWYECKOTO JHA).

1.
2.

9.

B MaHTH# NIPOMCXOAMT KOHBEKILHA CO CKOPOCTBIO | CM/TOA.
BOCXO,[[FILL[HC BCTBH KOHBEKTHBHLIX AYEEK pacnioAarawTca nol cpe-
JMHHO-0KEaHHYECKMMU XpebTamu.

. C CYUICCTRBOBAHHUEM KOHBEKTHBHLIX AYEEK CBA3AHO BO3HHKHOBEHHE

Ha0N0RaeMOro MOBBIULEHHOIO TENMOBOrO NOTOKA M 00pa3oBaHue
BLIPAXEHHBIX B penbedie MOAHATHIA,

MaHTHitHbI MaTepHan NOCTYNAeT k NOBEPXHOCTH B rpebHeRol uac-
T 3THX XpebToB.

Oxeannueckas Kopa COCTOMT M3 CEprEHTHHU3UPOBAHHOrC NEpUIOTH-
Ta, MOJABEPrIIErOCcs FMApATALMU B pe3ysibTaTe BbIACACHUS BOALI W3
MAaHTHH HAJ BOCXO/SIlEH BETBbIO KOHBEKTHBHOIO TEUEHHA.
CpenuHHo-okeanuueckre xpedbrsl ~ sdemephsie 00pazoBaHus ¢ Npo-
JOIKUTENBHOCTBIO KHU3HY 200-300 mMnH. neT (4TO COOTBETCTBYET
NPOAOIKUTENLHOCTH CYLUECTBOBAHHA KOHBEKTHBHOMN sSyeiiky).

Beck OkeaH nONHOCTBIO OYMILACTCH (CTapulil MarepHan 3amelaercs
HOBbIM MAaHTHIHBIM MaTepuanoMm) kaxasle 300-400 mMnH. ner.
Bocxopsiime BeTBY, NOJHUMAIOILIMECS MO KOHTHHEHTANLHBIMU
ANoWaAsMy, OTOABHIAIOT Pasbe/lMHEHHEIE YACTH KOHTHHEHTOB ApYyr
OT ApYra ¢ ORMHAKOBOH CKOPOCTLIO, baarogaps ueMy ¥ obpasyoTcea 8
NOJHOM CMBIC/IE C10BA CPeAMHHbIE XPeDThl, KaK, HAnpUMep, ATaaH-
THYECKHI okeaH. B kauvecTBe MARIOCTPALMM paHHEH CTaAMU 3TOTO
npouecca ofbluno npupoaarcs Kanudophuiicknit sanus, Kpachoe
MOpe, AJCHCKHH 3anMB, 4 TaKOke TakUe PHPTOBBIE CTPYKTYpPbI, Kak
03. balixan, MepTBoe Mope i HekoTopbIe ApYTHE.

KOHTHHEHTH TIACCHBHO NEPeHOCATCS NOUBEPX MAaHTHH B PE3yibTare
KOHBEKLIMH.

10.Ux nepeanye Kpas noABEpraloTcs HHTEHCUBHOM acdopMaiii, Koraa

CTAIKHBAKYTCA C NOTPYXaKUHMHCH BHH3 KOHBCKTHBHBIMH BETBIMH
MaHTRHHOTO MaTcpHania.
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11.0keannyeckass Kopa 3aTArMBaeTCs BHU3 B HUCXOIALIEM KOHBEKTHB-
HOM TEYEHHH, Pa30rpeBaeTCsl, BblOCHAA 8 OKEAH 3AKNIOYEHHYIO 8 HUX
600y. (Cm. Temy 6, pasaen 6.3 «KpyroBopoTsl NpUpPOAHBIX BOAY.)

12.Yexon okeaHMYECKMX OCAAKOB M BYJKaHWYECKHE MOABOJAHbIE rOpbl
TAK¥Ke Che3:XKalT BHU3 U nepema_nbmafo"rcn HUCXOOALLIMM KOHBEKTHUB-
HbIM TEYEHHEM. OHH UCTIBITBIBAKOT MCT&MOP¢H3M H B KOHEYHOM CYe-
T€, BEPOSTHO, CManBaKOTCA C KOHTUHEHTANIbHOM Maccoi.

dnemenmol meopuu meKmMoHUKU naum.

Ha 6aze Teopuu cnpeauHra, npeacraBneHui o TpaHcGpoOpMHbIX pas-
JIoMax M 30Hax cybaykuuu 6bu1a pazpaboraHa HoBas rinodanbHas TEKTO-
HUKka — Teopus NauT. CyThb ee COCTOUT B TOM, 4TO auToc(epa (BHELIHAA
kaMmeHHas obonouka 3emnu A0 acteHocdepsl, cM. TeMy 3, pasgen 3.3)
pacufieHeHa Ha HeCKObKO KPYMHbIX U MENKUX MUIMT, NepeMeLatoLuxcs
OTHOCHUTENLHO APYT Apyra. MIX rpaHuubl KOHTPONUPYHOTCS r100anbHbI-
MH CHCTEMaMH IMULEHTPOB 3eMJIETPsACeHUI — BOKpYr Tuxoro okeaHa u
B/10/1b CPEANHHO-OKEaHMYECKHX XPeOTOB (CM. Temy 6, puc.6.1.6). BHyT-
PH TUTAT cUABHBLIX AedopMaunit He MPOUCXOAUT.

Beiaensercs Tpu OCHOBHBIX TUMA OTHOCHTEJILHOIO ABHXKEHUS TUIUT:
1. JIBuxeHue B pasHble CTOPOHbB! (PAaCX0XKACHUE UNH AUBEPreHLNs).

2. JIBuxkeHue HaBCTpeyy Apyr Apyry (CXox/aeHue Ui KOHBEpreHuus).
3. Ilpockaib3biBaHHE OTHOCHTEIBHO APYr Apyra Mo TpaHc(hOpMHbIM
rpaHuuam.

3a OCHOBHYIO MPHYHMHY WX TiEpeMelleHHs MPUHUMAIOTCH KOHBEK-
THBHbIE TEYEHUsI B BepxHeil MaHTuu. [Ipupoaa Takux TeyeHWH BO MHO-
rOM elle He ACHA U UMEET Pa3/IMuHbIe TOJIKOBAHHUA.

Teopua «zopayux modex» (n10M08)

B konue XX Beka MOABMIIMCHL U CTAM Pa3BUBATLCH HOBBIE TEKTO-
HUYECKHE MAeH MOA HazBaHweMm muommexkmonuxka. OHM BO3HMKIK Kak
anbTepHAaTHBAa TEKTOHUKE MJMT B CBA3M C HapacTaHMEM KPUTHKH B ee
anpec. [lpaBna, HOBas KOHLENUMSA TOXKE OKaszanach He 0e3 M3bAHOB U
MHOMHMH CHEUUAIUCTAMH OLEHUBAETCA KaK HCKIIOYMTENbHO YMO3PH-
TenbHoe noctpoeHue [3 aon. O.K.].

CyTb TEOpHH «TITIFOMOB» COCTOMT B TOM, YTO Habntonaemble Ha ro-
BEPXHOCTH JIMTOCQEpbl reoNornyeckue sBNECHUA CBA3BIBAIOTCA C IYy-
OMHHBIMM NpoLeccaMu, 3apOXKAAIOLMMHUCS HA IPAHULIC AAPA U MAHTHU B
cnoe D u B ee BepxHeit nonoBuue. (Cm. temy 3, pasgen 3.3.) I1o cyiue-
CTBY, peyb ujeT 00 MHTeprnperauud HOBbIX AAaHHbLIX M0 CEUCMOMOMO-
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epaghuu (Memoo obvemiozo usobpaxcenwn cmpykmypel). B cooTeeTcTBUK
C HUMM HACANH3IMPOBAHHAA KOHLEHTPHUECKH-30HAIBHAS CTPYKTYpa 3emM-
JI4 HApyLieHa MYyOUHHBEIMH HEOAHOPOAHOCTAMY, NMPEACTARAKIOIUMY CO-
Ooll BepTUKANLHO OPUEHTUPOBAHHBIE 30HbI PA3YIUIOTHEHHS M NUH3OBHA-
Hble O0aCTH MEXKY HUMH — TAK HA3LIBAEMBIE «XONOAHBIE TUTIOMBI».

Ha Mol B3rnaf, Takan BepTHKanbHad HEOAHOPOIHOCTh MAHTHH XO-
PoLIC cornacyercs ¢ OOLMMH [1peICTABICHUAMH O Pa3pbiBax rpaHUL U
CXeMaMK TEKTOHOCHEPHBIX TENNORLIX MAllIMH, PACCMOTPEHHEIX B TeMe §
(cM. xoHCNeKT nexkumit). CnenyeT OTMETHTH TAKoKe, 4TO HEOAHOPOAHOCTH
acTesocdepsi No BA3KOCTH ObuTa 3aUKCHPOBAHA 3HAYUTENLHO paHbLLE
[OABNEHHS TEOPUM IUNIOMHOH TEKTOHHKMN».

PaboTel Ne PpaHko-aMepUKAHCKOMY MPOEKTY U3YYEHUA CPeIUHHO-
okeaHWueckx xpedtos (1972 r.) no3BoAunu cRenaTk BLIBOL O 3HAUM-
TEIBHBIX BEPTHKANLHEIX NepeMelleHnnx T B pudrax. Kpome Toro,
BbIACHUNOCH, YTO HOBOOOPA30BAHUE B HUX KOPbl OKEAHUYECKOrO THUMA
NPOUCXOANT NPEPLIBHCTO BO BPEMEHM W npocrpanctse. [opsuue Oa-
3a16Thl NOCTYNAIOT B PUPTORLIE AONMHBI XpeOTOB HE MO KAKOMY-TO OJ-
HOMY pasjioMy, a TI0 cucimeme OMOenbHbiX HEOORbUUX MASMAMUYECKUX
Kamep, WHPRHOI He Gonee 3 kM U ANHHOH IO HECKOABKMX AECATKOB KH-
nomeTpoB. Kamepbt pazaenenst Mexay coboil «xonodnbimus yuacmiamu
Be3 marmaTnueckoii geateneHoctd. B 1973 r. ¢Tano 8CHO, 4TO aCTEHO-
cdepa cnoucta. MOWHOCTh €€ CNOEB, HX KOJMYECTBO M ryOuHa anera-
Hus (0T 70 10 320, a No HEKOTOPLIM AaHHbIM Jaxe 10 420 KM) KOHTPO-
aupyeTca On0KOROH CTPYKTYpOH gonnogoda, KOTOpas B CBOK OYeEpelb
onpeaeneHa sonamy 2ayboxux paziomos (no 300400 km no rpasumeT-
prueckum KU 700-800 km no celicMuyeckuM paHHbm). [To 3Tim mexbno-
KOBbIM pa3fioMaM MpOUCXOUT APEHHPOBAHKE ACTCHOC(EPHLIX CIOEB,
KOTOpoe MOXeT ObITh CBA3AHO ¢ CENEKTHBHLIM pacniasieHueM MaHTHi-
HOrQ BELIECTRA MPH NOKAIEHOM NMOHWKEHWH AABICHUA B YCUNCHUR [Y-
OUHHOTO TENMOBOrO TOTOKA, HTO MOXET APHBOANTE K AHHHTUBKLHH
3TUX cnoes [7 gon.].

B 1973 r. k. T. YUNcoH BBEN TEPMUH «20pAuas mouxkay» W npea-
TOXUI CXeMy €€ QYHKLIMOHNPOBAHMNA:

1. M3 BepxHeit MAHTHH WAY GAXKE OT IPaHULBI MAHTUA-SLAPO, MOAHUMAIOT-
s cTondo0dpa3HbLle KOHBEKTHBHBIE CTPYH pa3Orperoro BElIeCTRa.

2. B obnactu 1poexnuy Tako¥ CTPyH Ha NOBEPXHOCTL OKEAHHYECKOTO
JHa nuTocdepa nponnaenseTcs ¥ BO3HHUKALT ByNKaHUYeCKuH OCTpoB,
HHTEHCHUBHO W3NMUBAICLLHIA NaBy.
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3. Taxoi ocTpoB BMecTe ¢ aHTOChEpHOH NAWTON ABUKETCS OT 30HbI
COpenuHra U noCTeneHHo «Cnon3acT ¢ <<F0p5i'-l€ﬁ TOUKH».

4. 3ta cTagud, Ha KOTOpOH MpekpallaeTcd aKTHBHBIH BYNKAHUIM, M B
OniBiIeit ByNKAHUYECKOH CTPYKTYPE BO3HUKAIOT KOpAIOBbiE NO-
CTPOHKH.

5. Hag «ropayell Toukoi» 3akN1a/lbIRACTCA U PA3BMBACTCS HOBLIA BYJIKAH.

Hpusenanue.

Jlng Toro utobsl oucHHTE 006 TEXTOHHUECKHE KOHUEHLIMK, pHREAEM cnoBa rpadia
ae Jlorpeamona n3 ero «flecin Mansaopopan:

«... CREAYCT OCTEPCrarbcd MPUAARATL REIIAM BMECTE C IUMPOKHMM €IUE W yIKHi
CMBICN B OJHOH M TOM e KOHUEMUMH..., KOTOPAA nepectaeT OuiTe Myapoit, Xoraa ee
CONEPKAHHE HC AACT BOAM (haHTasui, T.€. WHMPOKUM mpeacTaBaeHnsMy (13 kuuru K. Jle
Muwona, K. Ppanmro u XK. Bornnia «Tekrounka nauts. ~ M. Mup, 1977, - 288 ¢.].

O6mmuii BBIBOA: TEKTOI€HE3 OKA3BIBAET HA OKEAH [IPUHLMINANBHO
BAXKHbIE BO3ACHCTBMSA, CBA3AHHBIE, rNABHLIM 00pa3oM, ¢ GOpMHpPOBAHHU-
em TnobankHON MOpPOOAOTHN €ro HukHeH rpaHuubl, AMHAMHYECKUMH,
TCM!’ICpaTypr[MH H BELUSCTBEHHBIMH yCJ’[OBHﬂMH Ha Heﬁ, BITHAA TAKHM
06pa3oM Ha pa3BUTHE €10 XHMHYECKOIo cocTaBa, GayHbt 1 dnopbl.

7.5. Hynamu

Octlioenvie HOHRMUA.

. Uynamn — snoackoc cnogo, 0b03MAYAIOLKCE PEIKK THO MOPCKHX BOMH, BO3-
HUKAOWHX MPH HEKOTAPBIX GONbIIMX IEMACTPRACEHISX H BIPBIBHLIX H3BEPHKEHHAX 1101~
BOAHBIX BynKaHoa. CKOpocTs HX pacnpoctpaHedus foctHraeT 400-800 km/y, a BeicoTa -
30 M. DTH BONHLI CNOCOOHE! BIMYMHBATL HOHHBIE ocaaku na rybuue 1o 1000 M. Oun
pa3pyluHTensHbIM 00paszom BoaacicTRYIOT Ha Bepera U 110ABOAHBIE GCPEroBbie CKIAOHLL.

Heckonsko npumepoe 4 xpamxuit 0630p.

1. 3emnempscenue a 3an. Cazamu (1923 2., Anonus). Hpouzowno npak-
THYECKH MIHOBEHHOE M CYLUECTBEHHOE UaMeHeHue Mopgonorud aHa
1 Bepero. Creuyanbbie ChbeMKY YCTAHOBUAK, UTO NPH 3TOM BO3HUK
Jaxe MoBOPOT AHA U ocTpoR OcHMa, HaXOAAWMUKHCA B HOXKHOH OKpau-
HE 3a1MBa, MEpeMecTHiICA No  4acoBoHW cTpenke Ha 3,6 M. Ha ne-
CKO/IbKO MeTpoB Obina MoAHATa OAHA 4YacTh Oepera u onylueHa apy-
rag. OrfenbHble y4acTKy AHA 3ajMBa MIHOBEHHO yrayOumnce Ha
100-180 m. B cpenneit xe vacTy 3aausa nossuacsk rpebeds BLICOTOM
Ao 170 m (puc. 7.28). Mo pacuetam B.B. LlyneiikuHa 310 3emMnerps-
CEHHH AOKHO DBIAO BBITECHUTL 22,3 kM’ Boabl. Ha oTaenbHbIX yua-
CTKax BLICOTA BONIKL! A0 PA3pyLUeHuns coctasnsana 18 m.

46



Puc. 7.28. Uamenenue pensvedpa ana u 6eperos 3anusa Caramu (AnoHus) npu  3emne-
Tpacernu | centabpa 1923 r. (no B.B. Llyneiikuny [2]).
VYuacrku aHa, ucnsiTaBive onyckanue: 1 — go 100 m; 2 — 6onee 100 M. Yyactku ana,
ucnsiTaBre noauarie: 3 — no 100 m; 4 — Gonee 100 m. 5 — Geper, HcnbiTaBLUIMH NOAHS-
THe; 6 — Geper, ucnbiTaBmmni onyckanue. Liudpst Ha kapre — BbICOTA LIYHAMH.

2. HUsgepacenue syrkana Kpaxamay. Bynkan pacnonoxeH B 30HACKOM
nponuBe Mexay octpoBamu fAsa n Cymarpa. Karacrpoduueckoe us-
BepieHHe npousowno B 1883 r. Bor kak onmucbIBaeT €ro KpynHei-
wuit pycckuii reosor npodeccop Mmneparopckoro C.-[lerepOypr-
cKoro yuusepcutera u Mmneparopckoit BOeHHO-MEAMUMHCKON aka-
nemun A.A. HMHocTpaHueB B o0weM Kypce nekuud 10 reosjoruu
[1889 r., c. 156-157] (uurara npusoantcs no opurueany, HO B COBpEMEHHOI
optorpadhun):

«Bynkaubl octposoB CyMaTphl 4 SIBbI CyKAT HAYATIOM PA/IA BYJIKAHOB, TAHYLIMXCA
MOMTH Ha NpoTsHkeHHH 750 reorp. MHL, NEPROHAYANBHO HA I0M0-BOCTOK, @ 3aTeM MpAMO
Ha BOCTOK M Mepexoasimx Ha octpoB Tumop. M3 19 BynkaHos octp. Cymarpst ceMb IeH-
creytowme. B 3yHackoM nponuBe NeXuT BeckMa 3amevaresbHblil Bynkan Kpaxaray (TTy-
JTy-pekary), AeaTeNbHOCTh KoToporo uisectna ¢ 1680 r. OcobenHo cuibHOe M3BEPXKEHHE
Kpaxkaray, npeacrasnsiouiee BooGiue peaxuii ciyyaid H3sepienuii, 66110 B Mae Mecsle
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1883 r. Tak kak octpoB HeoOHTAEM, TO 06 ITOM W3BCPHKCHUH MMEIOTCA CBEJCHHA, 10C-
TaBfeHHbie ¢ kopabied, ieaiunx no 3yHackoMy NpoauBy, a Takxke oT kutesnel Cymar-
pbl H SBbl. Yike 20 Mas Gb11 BHACH rpoManHblii cToN «ibiMay, MOAHUMAIOLLUMICA HA Bbl-
coty 11 000 MeTpoB; Takas AeATENILHOCTh NPOAOIKATACH HECKOTLKO AHEH, COMPOBOM/1a-
ACH MOLIEMHBIMH YAApaMH, KOTOpble GhUIH NPeKpacto ciabiimbt B . barasus ... Y-
pom 27 aBrycta cratd BhIGpachiBaThCs IPOMAJHBIE MACChl IIETUIA, KOTOPLIE OTYACTH
CMEIIHBAIUCD C JIOKIEM W BBINATUA HA 3HAUUTCALHOM MPOCTPAHCTRE B BUAE rpasu. B
10 yacom Beuepa UIBEPKEHHE AOCTHITIO BLICLLIEIO HANPAYKEHHA: LIE/IBIC TOPO/IA H JICPEBHH
Ha npuieraouem 6epery fBbt nepecTany CyUIECTBOBaTh, H YaCTh CTPAHbI Oblia yHHY-
TOXKCHA; HEKOTOpbIE pekH o0Hapyuiu obparnoe Teuenne. Ha octposax CeGesns u Ce-
pamu Bece npuctanu Obink paspywienst ... 28 asrycra Oonbuias 4acTh ocTpoBa Obiia
ynnuToxkeHa ... B Geperossix mectHocTax Cymarpsi 1 S1Bbl, TaM, rae npexae Owin Geper,
rnyGuna mops nocturaer Huiie 200-300 metpor. BbicoTa BOAH MpPH 3TOM HM3BEPHKEHUH
nocrurma  1-35 MeTpoB; TouHo Takke HabmonanMch U cunbHbie Konebanus GapoMerpa.
Yueno moseii, norubumx npu uzsepskeuuy, onpeaenmor B 40 000. Obnacts, 3axsayen-
HaA ITHM H3BepxkeHHeM, rpomaaHa. OHo Gbino CABILHO He ToNbKO B 0bnacTH WHawii-
ckoro okeana (Lleiutone, MaBpukHH M T. 11.), HO U B 10)kHO#H Adpuke, npu Bxojie B Kpac-
HOe Mope, Bo BceM THXOM oKeane 0 3anaaHbix GeperoB AMepHUKH. B ATIaHTHHECKOM
okeatie, o Geperam Ppaitid 1 T.4.0.

Ob1mas cxema 3t1oii katacTpogbl BUAHA Ha puc. 7.29.
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Puc. 7.29. B3psis BynkaHa Kpakaray B 1883 r. [3].
[Moxa3aist 00NACTH, B KOTOPBIX NPOM3OULIO BhiNALEHHE Nenna
H ObLa cabILIeH TPOXOT B3pHIBA.

Karacrpoduueckne LyHamu M3BECTHBI YENOBEYECTBY C JAaBHHUX Bpe-
meH. Ha npotskenuu 2,5 Thic. et Ha OGeperax u octpoBax Tuxoro okeaHa
ux Obimo otmeueno Gonee 300, B ATnaHTHyecKoMm okeaHe — okono 30.
MuoxecTtBo 1yHamu nepexunu SinoHckue octposa, Kamuarka u Kypunsl.
B aByx nocneaHux perMoHax paspyLuMTe/lbHble LyHamu Obuin B 1737,
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1792, 1918, 1923, 1952 rr. [1pn xaracTpoduyeckoM 3emueTpaceHun 1755
r. OT LyHaMHK NOCTPazan Aaxe TAKOH KpynHbti ropod, kak Jluccabom.

@. Lllennapa noapofito onucsiBaeT LyHamu Ha Nasaiiax (1 anpens
1946 r.), koropoe 6b10 CNPOBOURPOBAHO 3eMICTpACEHHEM B paitoHe
AneyTrckux ocTposos. [MraHTckas BonHa npotuna okono 2300 mune me-
Hee, ueM 3a 5 u. M3yuas nanusie 06 atoM uynamy, @. lliennapa ormeya-
€T, UTO 33 A0BONbHO ANUTENBHLIA nepruoa — ¢ 1877 no 1946 r — na I'a-
Baiiax Gonbwukx nyHamu e Hou1o. Ho nocne 1946 r va npotsikenun 14
JIET 3TH OCTPOBA MCIbITANKH TPH PA3PYILUHTENLHBIX BOAHBI [F].

Yike B Hawn Ay (26 nekabps 2004 r.) yenoseuyecTBO 110 BUHE LY~
HaMU TIEPEXUN0, BO3MOKHO, camylo Oonbluyto katacTpody no uyucny
pazpyuIeHuil M YelOBEUECKUM »KepTBaM — UyHamK Ha PuaunnmnHax,
CNPOBOLWPOBAHHOE CilibHLIM cbpocoM Ha aHe Mnaufickoro okeana. fTo
O(hMUHANLHEIM AAHHLIM MOTHONO 220 TeIC. YenoBek W NpubansnTenbHO
200 Toic. mponano Oe3 BecTH.

DusnecKue acneKknist

A E. IUeligerrep paccmarpupaet Tpu npolnemsl, cBA3aHHbIE C Y-
Hami [8].

1. OGpasoBanue UYRaAMH NPH 3eMJICTPACEHHN,

Pac4eT Bo3MYLWicHHA DECKOHEHHOIO OAHOPOAHOIG HECKHMACMOrO CROS BOAW ©
AOCTOAHMOMN MIyOHHOM, NPH MCHOBCHHOM CMEMICHIH OPPaHH4CHHONO YHACTKA MOPCKOrQ
Auz B (OpME CTYNEHUATOro pMnynsea. Cepinasce Ha pan wecnenoearencii, A. Hlediner-
FCP KOHCTATHPYET, 4TO 3TA 3ala4a HMECT XOPOLUEE TCOPETHUECKDE 0OOCHOBARHE H MO-
NYy4YeHHBIE HA er0 OCHOBE PEIUCHHA. B kayecTBEBHOM OTHOWICHUM OMH BEITTIAMAT KAk
CepHA GOJ'IE’C MK MEZHEE KOHUEHTPHUYCCKHX BOMHOBRIX KONEL, MEOMEeTPHA KOTOPLIX KOH-
TPOSUPYETER OCHOBHBIMM hopMamu pensedia Juia, M3BECTHS! MONMBITKH MCCNEAOBAHHA
YACTOTLT BOSHHKHOBEHMA LYHAMH ANA HEKOTOPBIX KOHKpeTHWX paltoros. Oanako no
PALY TIpHYHH OHH OKATUTHCH MANOIHPEKTHBHBIMH.

2. Pacnpocrpanenie BOJHbI Ha 60/blIHE PACCTOAHHA.

A. Wefinerrep co ccmnkamy Ha paspaboru Ban Jopha (1965) ormeuaer, qto 8
LEHTPUILIEX HACTAX OKEAHA UYHAMH PACMPOCTPAHAIOTCR ¢ MPyNNoeoil cropocThio 234-
237 mfc, npuMEpHO cooTBETCTRYIOWEH NpeaentHoH QopMyne Ang AAMHHLIX BOMH NMpPH
rny6uHe oxeara 5500 m. [Tpunnmasn, 4To 00MIan DHEPrHA BYHAMKR OCTAETCA HOCTOAHHON,
AMITKTY/AQ BOM AOMKHA YMEHbINATHCA € YBEIHHCHUEM PACCTORNHA OT MeTounnka. [lpn
3TOM BHCOKME HacTOTLE (POAHRI MANOH [NIMHBL) PACHPOCTPAHAIOTCH BBICTPEE HHIKMX
{nonubt Gonbluoi AAHHbI).

3. BosaeiicTBHe BONHEI HA feper.,

B3aumoncitcTeue BOMH 1yIamMy © GeperoM MOAMMIACTCA TeM K& (M3KMUCCKHUM 3a-
KOHaM, YTO ¥ ApyrHe THnst Bond. Tloscaende Boan onpejenscrea Mopdronoruedi sHa,
CyliecTsyroT gMarpaMmel pe)paKiium BOTH I[YHAMY, NOCTPOCHHBIE MO KOMIBIOTEPHbIM
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rnporpamMmam, paspaboTanbl YHCIEHHBIE METOALI PACYETA BO3AEHCTBHSA LyHaMHK Ha Geper.

OO0mmii BbIBOA: LyHaMM sABAgeTcs Haubosiee APKMM MPOsBIEHHEM

NpAMBIX U 00paTHLIX CBA3eH B CUCTEME OKeaH<>IHTOC(Eepa: TeKTOHUYE-
CKOe  JeiCTBHE  —THAPOAWHAMMYECKOE  BOJIHOBOE  BO3MYylle-
HHUE—>OTBETHbII «yaap» okeaHa no nutocdepe B Geperosoii 30He.

i

—Se®Novew

_—

&

X 80

KOHTPOJIBHBIE BOIIPOCHI

ABpa3noHHO-aKKyMYATHBHbIE TpoLiecchl B GeperoBoii 3oHe Mops (0030p).
XapakTepucTHKA IpyNMOBOro XapakTepa nepeMeLleH s HaHOCOB B YCJIOBHAX MEJIKO-
o MopA.

JInToannamuvecknit uMKII.

KJ’[!]CCH{]]HKE[IHS JIOHHBIX OTJIONKECHHH OTKPBITOrO OKeaHa.

OcHOBHbIE 3aKOHOMEPHOCTH Ocankoobpa3oBaHMs B OTKPBITOM OKeaHe.

OO61as xapakTepucTka cyOMapHHHBIX HCTOUHHKOB.

HuTpy3uu MOPCKHX BOA B CYLUY.

I'mapotepmel okeaHa.

O6uias XapaKTEPUCTHKA TEOPUH CIIPEJHHTA.

. DNeMeHTbl TEOPHH TUIHT H TEOPHH «TOPAYHX TOYEK».
. Llynam (obuias xapakTepucTHKA ABJICHUA).
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