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YACTb III .
OkeaHCKre Ocaky U MUKPO(POCCUITUU

13. TEPPUTEHHBIE I'JTYBOKOBO/JHBIE OCAJIKHA

Hu 38yxa, HU 3Xxa He CAbIWHO
8 NycmbiHHbIX, 0€300HHbBIX Ny4YUHAX,
I'de xabeav, obpocwuii paxywet,
ACHCUM, U3BUBAACH, 8 NOOBOOHBIX O00AUHAX.
Ho mwicau, mpesozu u uyecmea awdeil
Hecymcs 8 0ecKpaiiHux DAGHUHAX,
Hpobace u mepyas HA KAMEHHbIX

pebpax emau. ) Pedvapo Kunauue

Kinaccndukanus riy0oKoBOIHBIX OCAIKOB

Beenenne. K riiy0OKOBOIHBIM OTHOCSTCS OCAJKH, OTJIOKCHHBIE Ha ITybOHHaX
Gonee 500 M. Cpeau HHX NOMHHHUPYIOT OHOTEHHBIE HJIbI (COCTOSIHIME U3 MHKPO-
doccrymit) M MeJaruyeckue IIIMHBL, HO B HEKOTOPHIX ITyOOKOBOAHBIX OacceiHax
HIMPOKO PAcCIpOCTPaHEHBI TAKXE TeppUIreHHbie ocaakd. CBOAHBIE JAaHHBIE O IJIy-
GOKOBOJHBIX OCAAKAX MOXHO HAWTH B paborax dmumanu 1 Munmumana [308],
Jlucunpina [659] u Beprepa [72].

B nepBo¥, KOMOMHHPOBAHHOM, ONMCATEIHLHO-TEHETHYECKOH KiaccH(pUKaLuy,
pa3pabOTAHHOM HAa OCHOBAHHUM BCECTOPOHHETO H3y4YEHMsS OKEAHCKHX OCAJIKOB
B JIKCreauimu «YesieHkepay», BbIACIIAIH:

1. ITeaazuueckue omaoxnceHus—xpacHasl TJIMHA, PaJAHOJISIPHUCBBIA HJI, AMATO-
MOBBII HIL

2. Teppuzenuvie omaoxncenus —CAHAN UJI, KPACHBIM WJI, 3€JIEHBIH WJI, ByJIKaHU-
YEeCKU WJI, KOpaJUIOBBIA MIL

Cpenn 3akapTHPOBAHHBIX SKcHeIUImeil «YesuleHmKepa» OKEAHCKMX OCAIKOB
HanboJsice IMPOKO PpACIPOCTPAHEHBI KPAacHbIE TJIMHBI, KPDEMHHCThIE M Kapbo-
HaTHBIe OHOTeHHbIe Mkl (00ze)'. KpacHas riMHa HMeeT UBET OT TEMHO-KOPHYHE-
BOTO [0 KPAaCHOBATO-KOPHUYHEBOTO 34 CYET OKHUCJIOB JKE€JIe3a M COCTOMT U3 pas-
JIMYHBIX [JIMHHCTHIX MHHEpAJIOB. B MOAYMHEHHOM KOJMHYECTBE IPUCYTCTBYIOT
BYJIKAHMYECKHI Tienes, KocMUYeckne cdepyibi, 3yObl U 006JIOMKH KOCTeH pbIO,
a WHOTJAa cieapl kapOboHaTOB U aMOp)HOTO KpeMHe3eMa.

KpeMHHICTBIE OCaIK¥ HA3bIBAIOTCH PaJdOJSIPHEBBIMM WJIAMH (€CJIM OHH CO-
nepxat 6osee 309, ckeJIETHBIX OCTATKOB PaAHOJIAPUI) MM AMATOMOBBIMU HJIa-
MH (ecu B ux coctaee Oosee 309, crBopox mmaTomeli). KapGonatHsle ocaaku
Ha3BIBAIOTCA HaHOG(OCCHIMEBLIMU HIIAMH (COACPKAaHNE H3BECTKOBBIX HaHOdoOCCH-
mit 6onee 30%), bopamunudepobiMu Unamu (6osiee 309, pakoBuH GopaMuHU-
¢ep) wm nreponoaoBbiMU MiaMu (Oosiee 30%, pakOBHH NTEPONOMN).

HccnenoBaHus Mokas3aiu, YTO M3BECTKOBbBIE OCAKU PACIPOCTPAHEHbI HA IOJ-
BOJHEBIX TOJHATHAX H IUIaTgopMax, TOraa Kak KpacHble IJIMHBI Pa3BUTHI HA JHE
rIyGOKOBOIHBIX KOTJIOBHH. KpeMHUCTBIE HIIBI XapaKTEpHBI [UI1 PaHOHOB BBICO-
KOl GMOJIOrMYECKOH TPOJAYKTUBHOCTH, B IIEPBYIO OYepedb [JI1 OKPAaWH OKEaHOB,

! Tepmunbl ooze n mud NPHHATO NEPEBOAMTH HA PYCCKHIl SA3BIK KaK CHID», XOTS B AHIJIOS3bIY-
HOH re0JIOTHYECKOH TMTEpaType OHA UMEIOT PasHEIil CMBICH: 00ze — GHOreHHbIi ocanok, mud —abuo-
TEHHbIH MM OUOTEHHO-TEPPUTEHHBIH TOHKO3CPHHUCTHIH (OORIYHO aJIeBPUTO-NEJMTOBRIN) oOca-
nok.—ITpum. nepes.
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Pue. 13-1. CxemaTuucckas xapra paclpOCTPaHEHHS COBPEMEHHBIX TYGOKOBOAHBIX OCALKOB Ha HE
Muposoro okeana [70]. ] -riMHBI; 2—KpeMHHCTBIE GUOTEHHBIE MJIbI; 3 —M3BECTKOBbIE GHOTCHHEIE
HIIbL; 4 —JICAHUKOBO-MOPCKHE OCA/IKH; 5 —~0CaJKi KOHTHHEHTAJbHBIX OKpauH, Gykeoi M 0603Ha-
YeHbl TEPPUIECHHbBIE HIIBL.

30HBI 3KBATOPHANILHON JUBEPreHIMH U IOSicAa K IOTY OT AHTapKTHYECKOH KOH-
BepreHuMy. B okeame neHCTBYIOT IpPOLECCHl, CIOCOOHBIE NMEPEHOCHTH TEPPH-
TeHHBIA OCal04HBbI MaTepHas Ha GOJIBILME PACCTOSHMS OT MCTOYHMKOB MUTA-
HUSL.
Ha puc. 13-1 mpusenena cxema pacnpoCTpaHeHMs THIOB OCaIKOB Ha [HE
Muposoro okeana. BuaHo, 4To npeobiagarouias 4acTh IUIOLIAM JHA OKEAaHOB
NIOKPBITA U3BECTKOBBIMM MJIAMU U TJIMHUCTBIMH OCAJKaMH, PACTpelneseHHe Ko-
TOPBIX NOTYMHSETCS 6aTUMETPHYECKOMY KOHTPOJIEO. KPeMHHCTBIE HIIBI COCPEO-
TOY€HBI B BBICOKHX IIMPOTAaxX, B 3KBATOpHaNbHOH 30He Tuxoro m Wuawmiickoro
OKEaHOB, a TAKXe B HEKOTOPBIX palioHaX HPUOPEKHBIX ANBEJUIMHIOB, HANPUMED
y 3anagHoro nobepexbs FOxHo# Amepuxu. JleqoBo-MOPCKHE OTJIOXKEHHS BCTpe-
YalOTCH B BBICOKMX ILIMPOTax.

PazmyaloT uyeThipe TJIaBHBIX MeXaHW3Ma [JIyGOKOBOIHONM CeIMMEHTAlNU
[308]: 1) ocaxxnenue uyepe3s BOAHYIO TOJIIY; 2) NEPEHOC FPABUTALMOHHBIMH I10-
TOKaMH (B TOM YHCJE TYPOMOHBIMH W I'PA3EKAMEHHBIMU [OTOKAMH, [OABOIHbI-
MH ONOJI3HAMH); 3) NEpeHOC TeoCTpOMHYSCKUMH TPUIOHHBIMM TEUEHMIMH (B
TOM YMCJIE KOHTYPHBIMH, T.€. CIEAYIOUMMH HO n300aTaM); 4) XUMHYECKOE HJIH
Ouoxummuueckoe BHINAJEHHE HA [HE OKEeaHa.

Cxema xnaccupukalMH OCaaKOB AOJDKHA OBITH JOCTATOYHO THOKOMH, 4TOGBI
B Hee BONLIM BCE IJIABHBLIE NEPEXOAHBIE PA3HOCTH MEXIY OCHOBHBIMM THUIIAMM
MOPCKHX OCaAkoB. K TeppUIeHHBIM OTHOCATCS OCalKH, CJIOXEHHbIE MaTepua-
JIOM, BBIHCCEHHBIM C CYIIH, B TOM 4YHCJE pa3HOOOpa3Hble NpubpexHLIE OTIOKE-
HHsl, TypOHIMTEI, OCagku IIyGOKOBOAHBIX KOHYCOB BBIHOCA, a TAaKXKE 30JIOBBIE
U JIEIOBBIE MOPCKHME OTJIOXKEHHs. BHOTEeHHBIE OCajku HMEIOT OHOJIOTMYECKOE
npoucxoxaenue. ITpubpexxHble NX TUNBI NPeACTABIEHB H3BECTKOBBIMU NECKAMH
1 U3BECTHAKAMH: KOPAJUIOBHIMH, MINAHKOBBIMM, MOJUIFOCKOBBIMHU (paKyLiey-
HeiMH) W aAp. Cpeau TIiyOOKOBOAHBIX OHOTEHHBIX OCAOKOB HMMEIOTCS H3-
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BECTKOBbIE, KPEMHHCTbIE M OGOTAILIEHHbIe OPTaHMYECKHM BelnecTBoM. Tlenarute-
CKMe OCAIKH 0Bpa3yloTCs MyTeM OCAXKHEHHs Yepe3 BOIHYIO TOJIIY OMOTEHHBIX
¥ TEPPHUIEHHBIX ([JMHUCTBIX M AJIEBPAUTOBBIX) B3BELICHHBIX -YaCTHLL, BEIHOCHMOTO
B OKeaH BETPOM NUPOKJIACTHYECKOTO MaTepuana, 00JIOMOYHOTO MaTepuaia Jie-
JOBOTO pa3HOCA, BHE3EMHOIO (KocMmveckoro) semectsa. I'emumenaruvecxue
0CAJIKH COCTOST KaK M3 TEPPUICHHOTO, Tak U U3 OMOTeHHOTo MmaTepuana. Byka-
HOTEHHbIE OCAKH NPEACTABICHBI Cy0aspabHBIM BYJIKAaHHYECKHM IENTIOM BETPO-
BOTO Pa3HOCA, OTJIOKEHHSIMH TOIBOJIHBIX THPOKJIACTHYECKHUX NOTOKOB, HaJIOKJIA-
CTHTAMH, KOTOpLIE O6pa3yloTcs IyTeM PACTPECKUBAHUS BYJIKAHWYECKHX HOPOA
TOJBOMHBIX M3BEPXEHWH, U TIEPEOTIIOKeHHOH Tedpoil. PasnooOpasHbie ocaiku
MOTYT HOJBEPraThcsi B OKeaHe NEpepaboTKe M NEPEOTIIORCHUIO. Tak, Teppu-
TeHHbIH MaTeprasl (IIPEMMYILECTBCHHO PEYHBIX BBIHOCOB) IEPEHOCHTCS BHU3 IO
CKJIOHY TPABMTALMOHHBLIMU NMOTOKAMH; BYJIKAHOTEHHBIA MaTepuas NOLBOAHBIX
H3BepXKeHHiT TepepabaTeIBaeTCs IPUIOHHBIMU BOJAMH; T7IyOOKOBO/IHEIE OCAKH
HEPEMBIBAIOTCS. TPUAOHHBIMY TCUCHHUSIMIL.

Pa3paboTanbl pasHble CXeMbl KJAacCHUpUMKALMM OKEAHCKMX OCAIKOB. Ocanku
TNOpa3feNsIoTCs IO IPaHyJIOMETPHIECKOMY COCTaBYy, IO BXOJALIIM B HX COCTaB
BEILECTBEHHBIM KOMIIOHEHTAM, IO MpoleccaM 06pa3oBaHMs WM IO KOMOMHAIMK
3THX Tpex kputepues. Knaccudukauuu, B KOTOPBIX COYETAIOTCS onucaTeTLHBIN
M TeHETHYECKMil MOIXOMABI, OKa3aich caMbiMi yaayHbeIMu. Hambosiee nmpoxoe
TIIPYMEHEHHE HAUM KIacCH(pUKAIMOHHBIE CXeMbI, OCHOBAHHbIE Hd OTHOCHTC/ILHO
OOBEKTHBHBIX ONMCATENLHBIX XapaKTEPHUCTHKAX KOMIIOHCHTOB [659]. B Takux
cXeMax BBIOEJSIOTCH CMELIAHHBIE THIbI OCAJKOB. XOTS ONMCATEJIbHBIC KIJIACCH-
QuKauMM He NPeIHA3HAYEHBI Ul BBISBJICHASA NPOLECCOB ocaaxkoobpa3oBaHus,
MEXIy HUMH M TEHETHYECKUMH KJIACCHU(QUKAMIMA HET HCTKHX rpaHeli, ubo xa-
PAaKTEPHCTHKA OCANKOB COJAEPXAT B cebe, €CTECTBEHHO, MPENCTABICHMS 006 nx
TEeHE3UCE.

KoHeuHOM Heblo KiaccupuKaliu sBISETCS BBISICHEHHE TPOLECCOB M B3aH-
MOOTHOIIeHHH. [103TOMy OJHA M3 3a]a4 CEJUMEHTOJIOTHH COCTOUT B. BHIPAGOTKE
TAaKOH CHCTEMBI KJaccH(puKalud, KOTopas oTpaxana Obl Kak IPOLECCHI, TakK
H HCTOpHIO cequMeHToreHe3a. K coXkasieHHto, TeHCTHICCKHE KJTacCHQUKALMH BO
MHOTOM TIPOTHBOPEYUBBI, YTO OOBACHACTCS HENOCTATOYHO SCHBHIM NMOHUMAHHEM
psia mpoleccos 0caaxoo6pa3opanus. 10 3TOH MPUYMHE OMHUCATE/BHBIC KJ1ACCH-
¢uxamuu moka Ooyee MpUEMIEMbl M HMMEIOT [UHPOKOE PaclpOCTpaHEHUC
B JIMTOJIOTHH.
~ Merompi knaccupuxammn. Kiaccuukayus no 2panyromempuieckomy cocma-
8y. Knaccudukaimy, OCHOBAHHBIE Ha TPaHYJIOMETPHYECKOM COCTaBC OCANKOB,
NOJIYYMJId B MOPCKMX T€OJIOTHYECKHX MCCJIC[IOBAHUAX IIMPOKOE MTPUMCHEHHE.
OHH CTPOATCA MO NPHHIMIY NOAPA3/e/IeH!s HEPEPLIBHOTO PsA/ia pa3sMEpoB Ha-
CTHII Ha KJACChl MM (pPAKIMH, IIKATa KOTOPRIX MOXeT OpITh JMb0 apudpmeTrye-
ckoit, 60 reoMeTpuueckoir. XoTs apuMeTHYeckas MPOTPeccHst Npoliue, B Heil
HE OTPaXXEHbl OTHOCHTEJIbHBIC Pa3jMYMs MEXJY BBIICIAEMBIMU KJIACCAMU. Tax,
06JIOMKH pa3sMepoM MeHee | MM CHJIHO OTJIMYAI0TCs OT 60Jiee KPYNHBIX, TOT/a
KaK pa3jiiune Mexay obJIOMKamMu, CKaXeM, IHMaMETpOM 11,5 u 11,6 MM MHUHH-
MaJbHEL [To3TOMYy cilefyeT OTAaBaTh NPEANIOYTEHHE TCOMETPHYECKAM LIKAJIAM.
Haubosee mmpoxo npumMensetcs: wkana Kpambeiina [610], ocHoBaHHas Ha CH-
cremax Youtyopra [1127] u Annena [1058]. Hlxana KpamOeiina mpeacTasiseT
co6OH TeoMeTpHUUECKyIo IIPOTPECCHIO C MHOXHTENEM 2 B 00¢ CTOPOHBI OT nMa-
MeTpa 1 MM, T.e. KaxJblii IPEAE] pa3sMEpOB 4YaCTUIl OTJIMYAETCA OT COCEIHEro
B IBa pa3a. PasMepsl YacTuil BhIPaXaroTcs OOBMMHO B edunuyax du (). Besm-
YMHA ( paBHA OTPULATEIHHOMY JOTapH(pMy C OCHOBAHHEM 2 IMAMETPa YaCTHLLI
B MHJUIAMETpAX H ABJAeTCH HauboJiee yAOOHBIM CoCOOGOM BBIPAXEHUS pas3Me-
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poB. Iloapasnenenns cienyromme:

I'pananun Enunuusl ¢u I'papamun Enuanner du
I'panysmi -1 Menku#t mecox +3

OueHp KpynHbIH Mecok 0 OvueHp MeJiKuil necox +4
Kpynuntit necok +1 Anesput (cui) +8
Cpennnit necox +2 I'mina wmm un

Boree ToHKkO3epHHCTBIE OCamKyu HenATCS OGBIMHO HA MECOK (2000-62 mxmMm),
cunt! (62—4 MxM) U ua (Mesbue 4 MKM).

Bewecmeennaa kaaccuguxayusn. B ocHOBY pasimumbIx KJaccuukarmii nosuo-
KCH TIPENCIC BCETO BELIECTBEHHBIH COCTaB OCAjIKOB, XOTS OHH HEPENKO OTpa-
KAIOT Takxke renesuc. Jlucuupin [659] pasmesmn riy6okoBomHbie OCaJ kKM Ha
TeppuresHele (Menblie 309, CaCO5 u amopdHOoTO KpeMHe3eMa), buoreHHrle (60-
nee 307, Gmorennoro CaCO; u amopduoro KpeMHe3eMa), XeMOTeHHbIE (IIpo-
AYKTBEI XHMIICCKOTO BbINANCHUSA M3 MOPCKOM BOJIBI), BYJIKAHOTEHHBIE (COCTOSILIE
TIPEMMYILECTBCHHO U3 NMPOKJIACTHYECKOTO MATEPHasa) U IIOJUICHHbIE (KpacHBIE
rmubl). Beprep [72] npemioxun xnaccuduxammio (a6 13-1) ¢ moapa3snene-
HUEM OKEAaHCKHX TIyOOKOBOAHBIX OCAOKOB HA MHEJATMYECKHE M TI'€MHAIIC/IArHYe-
CKHE. JTO OHA U3 CaMBIX YAOOHBIX KIaccHpUKALMil HauboJIee LIHPOKO pacipo-

Tabmuua 13-1, Kaacchduxamms riayGokoBoIHbIX 0CaXKOB:

L (9s-)nenarmvyeckne ocanku (GMOTEHHBIE WIIBI, NENATHYECKHE LIMHB) < 259 dpakumu > 5 MxM,
NPECTABIEHHON YacTHUAMH TEPPHIeHHOrO, BYIKAHOTEHHOTO MM HEPHUTHYECKOTO GHOreH-
HOTO NPOMCXOX/EHHS. Me/maHHbI IHaMeTP MeHblle 5 MKM (33 HCKITHOYeHHeM Ay THIeHHEIX
MHHEPANIOB U OCTATKOB MEJIATHYECKHX OPraHU3MOB)

A. Menarngeckue rmuuer. CaCO; M GHOTEHHBIX KPEMHHCTHIX MHKpodoccnmmit < 30%,
1. CaCO; 1-10% —(cnabo)m3BecTKOBUCTAS TMHA
2. CaCOj; 10-30% -u3BecTKOBHCTAS (Mepresmcras) rivHa
3. KpeMHHCTBIX OCTaTKOB 1-10% —(cna6o) xpemHMCcTAA TMHA
4. KpeMHHCTEIX OCTAaTKOB 1-30%, —CHILHOKPEMHHCTAsl IJIMHA

B. Buorennrie mnbl. CaCOj; MM KPeMHHUCTBIX muxkpodoccumit > 30% :
1. CaCO3 > 30%; <2/3 CaCO,—-MepreibHbe Wb, > 2/3 CaCQO;~-H3BECTKOBBIE MIIbI
2. CaCOs; < 30%; > 30% KpeMHHCTBIX MUKPO(OCCHITHH — THATOMOBbIE VMBI, PAIHOJIAPH-

€BbIE HUIIB

II. Femunenaruyeckue ocanku {mier)
> 25% ¢pakuMn > 5 KMK, INpEACTAaBJIEHHONR WYacTHIAMH TEPPUIeHHOrO, BYJIKAHOTEHHOTO
HJH HEPUTHYECKOTO GHOTEHHOTO NPOHCXOXIEGHHS. MeMaHHKIE AMaMeTp 5 MkM (3a uckirO-
UCHHEM AyTHUICHHEIX MHHEDAJTOB M OCTATKOB IIEJIATMYECKHX OPraHH3MOB)

A. H3BectroBbie wibl. CaCO; > 30%
1. <2/3 CaCO;—mepremsHpIe Hibl, > 2/3 CaCO; —u3BeCTKOBLIE MBI
2. Buorennsiii CaCO; > 30% — popamunnbeposbie, HaHOGOCCHIHEBBIE, PAKYILEYHHKH

B. Teppurenunie nnet. CaCO; < 30%, mpeoGrazaioT KBapH, NMOJEBBIC LINATHI, CFObl. [1pu-
JIaraTeiIbHbiC: KBAPLEBBIM, APKO30BLIH, CJIFOIMCTHIM ]

B.  Bynkanorensste mmbi. CaCO,; < 30%, npeoGnagaroT BYJIKAHHYECKMI I€NeJy, NajarOHAT U
WHO# BYJIKAHOKJIACTHHECKHH MaTepHa

III. Tlenarudeckue WM reMHMENATHYECKHE OCATKK

1. JomoMMT-canponeMTOBbIC LUKIIBI
2. YepHele (yraepoaucTsie) TMHLI H WU, CanpoTe M THL
3. OxpemHeNble aPTHILTATHL H KPEMHH
4. VI3BecTHAKM

! U3 pabotut Beprepa [70]; cocraBnena na ocmose cxemm Ouayccona, nepepaGorannoit Beprepom u don Pagom [82].

! TIpuMEpHO COOTBETCTBYET CyMMe (bpakuuii MENKOTO aJleBPHTA M KPYHHOTO NeMTa TIpUMe-
Hsemoit B CCCP necatuunoil mxamet—ITpum. nepes.



13. TEPPUTEHHBIE I'JTYBOKOBOJHBIE OCAJIKU 9

CTPaHCHHBLIX Ha JHE OKCaHOB T'PYHII OCAJKOB, HO B HEil HE HAILUM MECTA MHOTUE
IpyTHE THIBI OCANOYHBIX OOpa3oBaHHIA.

boibiioe 3HaYeHHE MMEIOT CUCTEMBI KJIACCU(PUKALNK, KOTOPHIME I0JIb30Ba-
Jmch yyacTHHkM IIpoekTa rirybokoBomHOro Oypenus. IIpu momMomm 3Tux Kiac-
CH(QUKALMOHHBIX CHCTEM COCTABJIEHBI BCE OMMCAHHUS TIJIyOOKOBOIHBIX OCAIKOB,
omy0OymkoBaHHble B ITepBHYHBIX OT4eTax TIyOOKOBOXHOTO OypeHus. B Teuenue
nepebix Tpex (a3 riybokoBomHoro Oypenus (1968—1976 rr.) xnaccuduxaums
0Ca/IkOB B KEPHAX CKBaXXHH, MPOOYypeHHBIX B 392 Toukax, pa3BHiach M3 oOIEH,
JOBOJIbHO HEOMNpPE/ICICHHOM KayeCTBEHHOH HOMEHKJIATYPHI B TOYHYIO CHCTEMY
HAMMEHOBAHMA TUIOB M KJACCOB OCAAKOB, OCHOBaHHYIO HAa CTaHHAPTH3UPO-
BAHHBEIX ONHMCATEJBbHBIX mapamerpax [1073]. Beum mociemosatenbHO pazpabo-
TaHbl TP OCHOBHBIE CXEMBI KJIaCCU(MKALNIL, M3 KOTOPBIX HOCIIEAHSS, COCTABJICH-
Has B OKOHYAaTeJbHOM Buae Ban Augmenom [1073], npumata odunmanbHO
IMpoekToMm riyGokoBoaHOTO OypeHWs M NPUMEHSETCs HaumHas ¢ 38-ro peiica
(1974 r.). Ilpouenypa onpeneneHus THNA Ocaaxa MO CTAPOM KiIacCHPUKALMU IIO-
ka3aHa Ha puc. 13-2 [1129]. Orta cucteMa B OCHOBE CBOEH OIMCATEILHAHA, XOTA
B HEH COJEPXATCd W TCHETHYECKHE AacCleKThl, €CIM OHH He MNPOTHBOPEYAT
ONMCATE/ILHOMY MOJIXONY MJIM €CJIM OHM HE BBOAAT HEONpPEIESIEHHOCTEH, Kak,
CKaXeM, MPU YCTAHOBJIEHHH DAa3HbIX THIOB OTJIOXKCHHH IPHUAOHHBIX TEYCHHIA
TeppureHnbie 1 nejaruyeckue OCaKd HE Pa3MYAIOTCs MEXIy coOoM, a ymop
HENIAeTCS HA YCTAHOBJICHHEC OTHOCHTEJIHHOTO COICPXaHHS BCEX INIaBHBIX M BTO-
POCTEIIEHHbIX KOMIIOHEHTOB. C 3TOi e Lelbio ObLIO BBEIEHO CTAHAAPTHOE H3-
yYeHHe 0CaJIKOB B Ma3Kax (smear slides) nox metporpaduyeckiM MHKPOCKOIIOM
C HCHOJIb30BaHMEM KaK OOBIYHOTO, TaK U IMOJIIPH30BAHHOTO CBETA. B TOHKHX
Maskax 0Cajxa, HAHECEHHBIX Ha NMPEIMETHOE CTEKJIO, YaeTCA ONpENeMTh KOJH-
YECTBEHHOE COOTHOIIECHHE BCEX KOMIIOHEHTOB, KpOME KPYIHOTO Iieckal.

Huke npuBeneHbl OCHOBHBIE IPaBUJIA OMECAHUS OCAAKOB [0 3TOH KiaccHbu-
karmuu [431, 1129].

L. Yemanosaenue pamza xomnonenmos
A. T'naBHBIE (0CamK0OOPa3yIOIIE) KOMIIOHEHTBI

1. Ocanok mosyuaeT Ha3BaHHE IO [JIABHBIM KOMIIOHEHTAM, COJACPKAHHE KO-
TOPBIX IpeBbIIacT 25%,.

2. Ecu rnaBHBIX KOMIIOHEHTOB HECKOJIBKO, HAMMEHOBaHME Npeo6IIanarole-
r0 Cpeld HHUX MOMEINAETCS B Ha3BAHMM OCA[Ka CIpaBa, a HAWMEHOBAHHS
OCTaJIbHBIX 0CaJKOO0pa3yIOMX KOMIIOHEHTOB —[IOCIEA0BATEIBHO BJICBO
OT HETO.

3. Ecm ocangxu cofepxaT IBa WM Goliee 0caakooGpa3yrolmX KOMIIOHEH-
TOB, IIOAPA3/IC/ICHHE MX HA KJACChl IPOM3BOAUTCA 1O 25%-HbIM MHTEPBa-

' 1aM, HamnpuMmep: »

HeomuTel, % Hanogoc- Hazpanue
cHAMH, ¥
0-25 75-100 Hanonn
25-50 50-75 HeomuToBbIi
HaHOHJI
50-75 25-50 Hanoueomtut
75-100 0-25 Leomutut

! M3yuenne riry6OKOBOAHBIX OCAAKOB B Ma3KaX LIMPOKO MPUMEHSETCS] COBETCKHMH MOPCKHMH
T€0JIoTaMM HaYHHAA ¢ MEPBLIX peiicoB «Butaas» (1949-1950) rr. 10T MeTOA GHICTPOTO NMONEBOTO
OIMCAHHA COCTaBa OCANKOB Ha BOPTYy HCCIENOBATENBLCKOIO' CyOHA ABJISETCS JMIIL MOJYKOJHYe-
CTBEHHBIM.— ITpum. nepes.
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B. BropocTteneHHble KOMIIOHEHTBI
1. KoMnoHeHTHI, comepxalmecd B koqudecTBax oT 10 no 25%, yxa3siBaroTcs
BIECPEIN HA3BaHHWs THIIA OCaJKa C OMNPEICICHHEM 0602aujeHHblil.
2. KoMNOHEHTHI, IPHCYTCTBYIOIHE B KoamdecTBax oT 2 no 109, yka3biBaroT-
cs BIEpeId Ha3BaHUA THUIA OCATKAa C OMNpeNesIeHHUEM CoOdepicauyjuil.
Ilpumep: ocanok, comepxkammii 50%, nHanodoccmmii, 40% pamuonspuii, 109
LICOMTOB, Ha3bIBAaETCS LEOJMTCOAEPKAIMM PaTNOIIPHEBHIM HAHOUIIOM.

I1. Ilpaguasa HOMeHKAGMYDPbl OUOZEHHBIX KOMNOHEHMOS

A. TepmuH Hanogoccuuil TPEMEHAIOT TOJBKO K H3BECTKOBBIM 000JOYKaM
KOKKOJMTODOPH U TUCKOACTEPOB.

b. B Ha3paHuM ocagka JOMYCTUMEI COKpAIIeHUsS HAHO (AJ1s1 HAHO(DOCCUIIUIA),

* ¢popam (ana popamubudep), pad (s pamosipuit) U cnuxkya (I CHHU-

KYJ KpEMHEBHIX Ty0OoK).

B. Tepmun us (00ze) ciaenyeT 3a HaA3BAHHEM TAKCOHOMMYECKOMN TPYNIEI, Ipe-
obnajaromiell B cocTaBe OCaJKa.
TepmuHoMm mea (chalk) o6Go3nayaroTcs noayMTHGUUMPOBAHHBIE KapOo-
HATHBIE WJIBL

A. HonymutudumupoBaHHble HATOMOBHIE W DPAaJUOJSPUEBBIE HWIBI HA3bI-
BAIOTCS COOTBETCTBEHHO duamomumamu W paduosapumamu. Jlutadumm-
POBaHHBIE KPEMHHUCTHIE MBI HA3BIBAKOTCS KpeMHsMu' (chert).

I11. IIpasusa Homenxaamypwt obaomounvix (clastic) ocadkos

A. O6J0MOYHEIM KOMIIOHEHTAM — TEPPUTEHHBIM, BYJIKAHOTEHHBIM, OuHO-
TCHHBIM HJIM ayTUTEHHBIM —JAIOTC CTPYKTYpHBIE onpeneneHus. Ecm
00JIOMOYHBIE 3epHA (HAMpUMEDP, NMPOAYKTHl pa3MbIBa CYINECTBOBABIIMX
paHee TOPHBIX HNOPOX) SABJSIOTCA E€IMHCTBEHHBIM KJACTHYECKHM KOMIIO-
HEHTOM 0CaJlka, OHH 0003HAYAIOTCS NPOCTHIM I'DaHYJIOMETPHYECKHUM TEp-
MUHOM, KOTOpbIif GepeTcss U3 TpeyroipHo# muarpammsl lllenapna [960]
(puc. 13-3, A).

Bb. Ecim B cocTaBe ocallka HapsQy C TEPPUTEHHBIMH 3€pPHAMH IPUCYTCTBYIOT
OGHOTeHHbIE MJIM AyTHICHHBIE KOMIIOHEHTHI, MOCJIEHUM HE NAIOTCd TpaHy-
nomeTpuieckue onpenenenus. Ilpn knaccndukammu obroMoYHOrO Mate-
puana ero rpaHyJIOMETPHYECKHH COCTaB II€PECYHUTHIBACTCA HA CYyMMY
100%. ITockombKy B TakOM Ocajke NMPHUCYTCTBYET HEeTEPPUreHHLIH MaTe-
pual, HyXHO K Ha3BaHUIO €ro 06JI0MOYHOH Gpakimn 100aBUTH Omperneie-
HHe meppuzennwii (detrital). Hanpumep, ocanok, conepxanmii 40%, dopa-
munubep u 60% TeppureHHOro MartepHasia, NpPHYEM TePpPUTEHHBIH
mateprai Ha 409, romaucTeid ¥ Ha 209 CHIITOBBLIN, YTO B TEpecYeTE Ha
1009, TeppurenHoro Matepuania gaet 679, nemrta u 33%, cunra Gyaer Ha-
3bIBaThCH fopamunugeposo-meppuzentvlii CUImMogo-2Aunucmolii. B Takom
HA3BaHUM YYTEHbl BCE CYLIECCTBEHHbIE KOMIIOHEHTH U UX KOJHYECTBEHHLIE
paHru.

Odmmanbaas  xnaccudpukauus JOIDES, cxemaThyeckdH MOKa3aHHAsg Ha

puc.-13-3, B, xotopas ObUia npuHaTa B 1974 1., HMeNa Lebio YIPOCTUTh HA3Ba-
HHSL OCaJKOB, CIIOCOOCTBOBATH MX OJHO3HAYHOMY IIPUMEHEHHIO M COKPATHTb

t KPCMHHMPI HA3bIBAKOT JOOBIE IJIOTHBIE KPEMHHUCTBIC IIOPOJbI AMATCHETHYECKOTO IIPOHCXO-
KIOCHUSA, INHPOKO pACHpPOCTPAaHCHHLIC B pa3pe3ax OKCAHCKHX OTJIO)I(CHHﬁ, a HEC TOJIBKO Jmm(bnunpo-
BaHHBIE KPECMHUCTEIC PIJ'ILI.—HpuM. nepes.
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Fnuna

Mecuano-

anespuToBo- FanHmncTbI

FAVHUCTLIA OCaRoK aneapur
20

AneBpuUTUCTLIN ecH; ThIN
Necok ° r?eco: * A anae'::)zr Anespur
{necuanui) (anesponur)
Necox Anesput

Nenarwueckan rnuna HeoGbiuHble TNl ocagKkos

AyTureHHble
KOMNOHEHThi
06bI4HbI
AyTureHHble
KOMMOHEHTbI
peaxu

< 30% KpemMHUCTbIX hoccunui

>30% KpeMHUCTbIX occunuin

Mepexoatbie
KPEeMHUCTbIe
0CaaKU

TnuHbl

MNenaruyeckve KpemuucTble
OCaaKM

TeppureHHsie n

BYNKaHOFeHHble

o6noMouHble
0canku

< 30%
aneepuTa u rauHe!
> 30 % anespuTa n
>10% AanatomoBbix
<10 % AMATOMOBLIX

< 30% CaCO; < 30% CaCO,
> 30% CaCO; >30% CaCoO,

<30%
aneBpUTa U rAVHBLI
TNUHbI

Nepexoatibie U3secTKoBLIE
ocanKu

Menarfyeckune U3BeCTKOBbIE
ocaaku

> 30 % aneBpuTa n
>30 % CaCO,
<30% CaCO,

5

Puc. 13-3. A. Knaccudukauus o6IOMOYHBIX OCAAKOB MO COOTHOIIEHHIO MECYAaHHOM, aNeBPUTOBOIM
H rMHACTOH (paxumit no Menapny [960]. b. CroGoxuas cxema knaccudukamun ocanxos JOIDES,
NpuMeHsBIIAACS B I1y6okoBoAHOM Oypermnu nocne 38-ro peiica «IJiomapa Yennenmxepa» [1073].

1HCJIO KOJIMYCCTBCHHBIX TI'PAHUIl, TEM CaMbIM YMEHBIIAsT BJMAHHE OLMOOK npu
OIIPCOCTICHUU COMACPXAHHS Pa3HBLIX KOMIIOHEHTOB ocanka.

I'nybokoBoaubie Teppurennbie ocaaku

Teppuzennvie ocadxu o6pa3oBaHBl M3 IPOJAYKTOB pa3MbiBa CyLIH, KOTOPBIE
PasHOCHATCS IO BCEMY OKEaHy pPasiMYHBIME TPOLECCAMHM TPAHCMOPTHPOBKH,
B TOM YHCII€ TPaBUTAMOHHBIMU TNOTOKAMM (HanmpuMep, TypOMIHBIMM IOTOKa-
Mi), BETPOM, @ B ONPE/ICNEHHbIX PaiiOHaX BHICOKHX LIMPOT Jbaamd. MCTOYHHK
CHOCa TCPPUICHHOTO MaTepHalia Ha3bIBAETCS numawoweili nposunyueti. Ha Bcex
CTa[|sX OCAZ0YHOTO MPOLECCa — TPAHCIOPTHPOBKH, OCAX/IEHHS M MEPEOTIOXe-
HHU —MOTYT NPOMCXOJNTh M3MCHEHHs (U3MYECKUX, XHMHYECKHX U MHHEPAJIOTH-



13. TEPPUTEHHBIE I'TYBOKOBOJHBIE OCAJKH 13

YECKMX XapaKTEPUCTHK TEPPUICHHOTO MaTepwaa. OTH XapaKTCPUCTHKH HECYT
BaXkHyro HHbopMaluioo 00 YCIOBHAX Cpedbl MPOLLIOTO.

TMoyTu BCe TeppuUreHHbIE YACTHULB! MOCTYNAIOT B OKEAHBl HA MX BHEIIHHX Ipa-
nnnax. Haubosiee kpynHEIMA HCTOYHHKaMH OCAJJOYHOTO BEILECTBA SABJIAIOTCS pe-
KM, KOTOpBIE MOCTABJISAIOT HE TOJILKO TBEPIbIi TEPPUICHHBIA MaTepuaj, HO Mo-
HOJIHSAIOT TAKXKE 3ariachl MMTATEIbHBIX BEIIECTB, HEOOXOIMMBIX Ui OMOJIOrHye-
ckoit mpoayktuBrocTH. Ha BocTouHOM noGepexnbe CepepHot AMepukn 607bIas
4acTbh 3TOTO MaTepHaJla B HACTOsIIEE BpeMsl epexBaTEIBaeTCs acTyapusivi. He-
ACHO, KaKO€ KOJMYECTBO TEPPUTEHHOrO MaTephajia IPOXOJUT vepe3 Iueib(d
B OKEaH M KaKOBHI IPOIIECCHI €r0 HepeHoca. B JeTHMKOBBIE 3MOXM, KOTJAA ypo-
BeHb MOPs ObLT HHXe, PEKH MepeceKa KOHTHHEHTaJbHBIN 1eab$ u pasrpyxa-
7 CBOM TBEPABIA CTOK, IPEUMYLIECTBEHHO 4Y€pe3 KaHbOHBI, NIPAMO B IIyboko-
BOAHYK o6aactb. KpoMe TOro, TeppureHHBIE MaTepHasl BHIHOCHTCH B OKeaH
alfichepramMy B BBICOKMX LIMPOTax M B BHAE 30JIOBOM IBLLIM.

INonas B OKeaH, TEPPUTEHHBIM MaTepuall MEPEHOCHTCS B CTOPOHY IiIyb6oko-
BOAHBIX KOTJIOBHH, NPEJBAPUTEILHO IPOXOAS 4Yepe3 Psal IPOMEXYTOYHBIX pe-
3epByapoOB HAa KOHTHMHEHTAJIBHBIX IIeNb(pax, B Jarydax ¥ sctyapusx. Ilepenoc
rpy0O3epHUCTOr0 MaTepuajia B TJIyOOKOBOAHBIE OacCeHHBI OCYIUECTBIIAETCS
OIIOJI3HSAMH, CIIOJI3aHHEM OCAAKOB (00BanaMu) M TPaBUTAIMOHHBIMM MOTOKAMH.
Muiton 1 XomnToH [742] HazBaJM NMOTOKH OCAJI0YHOTO MaTepuasa, CHO-
CHMBIE BHM3 IO CKJIOHAM TMOJ JIEHCTBHEM CHJIbI TSDKECTH, 2PASUMAYUOHHBIMU NO-
moxamu ocadkos. OHM BHIIETUJIM YeThIpe IJIABHBIX THIIA TaKWX HNOTOKOB, U3 KO-
TOpbIX Haubosiee M3BeCTHHI myp6uomnvle (MM MyTbeBble) nomoku. I'paBuTa-
OMOHHbIE MOTOKH OTIMYAIOTCA OT CHOJI3aHUS OCAAKOB KM IOABOJHBIX
OTOJI3HEH TJIaBHBIM 06pa3oM IO CTEeNeHH BHyTpeHHed nedopManuu cjIoeB: fe-
dopMalmK MaKCHMaJIbHBI B TPaBUTALMOHHBIX IIOTOKAaX, NPOMEXYTOYHBIE B 00-
Bajiax ¥ HAaMMEHbIIME IPH ONOJI3HAX.

I'paBHTAIMOHHBIH BBLIHOC OCAIKOB B riIy0oKoBOAHbIe 00nacTH. Onoasnu u 06-
gaavi. TIOABOHLIE OIOJI3HM, CIIOJI3aHHE OCAJKOB, WM 00Bamml (slumps), U IOpy-
TH€ TPOSIBJIEHHS HEYCTOMYMBOCTH CKJIOHOB CJIYXAaT IJaBHBIME crocob6amu TpaHC-
NOPTAPOBKM OCAJKOB BHH3 IO CKJOHY, a 3HAYMT, M BaXHBIM (aKTopoM
dopmupopanus pebeda ckioHa. DMepu ¢ coaBTopamu [302] ycraHOBHIM, YTO
BMsAHAE Takux Oedopmaumii ckaspiBacTcs IO MeHblIeH Mepe Ha 509, oca-
JIOYHBIX TOJIIL, CJATalOUMX KOHTHHEHTAJIbHOE NOJHOXHE ATJIAHTHYECKOTO nobe-
pexbss CesepHoit Amepnku. Ha ceficMOnpoduisaX KOHTHHEHTAJILHOTO CKJIOHA
BLIIEJISIFOTCS. paliOHBI ¢ OYIPUCTHIM HIM XaOTHYECKMM DelbeOM NOBEPXHOCTH,
KPYTHIE YCTYIIBL, IeOPMHAPOBAHHBIE U MIPEPBIBAIOILIMECS NOANOBEPXHOCTHRIE OT-
paxarollue TOPU30HTHI ¥ MEPEBEPHY Thie NMayku ciioes (puc. 13-4). I'paBuTalon-
HOE JIBUKEHHME OCAJKOB BHHM3 IO CKJIOHY YCHJIMBAJIOCh B JIEAHHUKOBBLIE MNECPHOIbI
N0 IeHCTBHEM HHTEHCHBHOTO NOCTYIUICHHS OCAJOYHOTO MaTepHajla B ObICTpo-
ro ocagxoHakoIIeHns. O6BeM 0CaZIKOB, KOTOPbIE MOTYT HAKONUTHCA HAa JAHHOM
y4acTKe, KOHTPOJIMPYETCS BEJIMYMHOM YKJIOHA JHA M KOJMYECTBOM MOCTyNAroLIe-
ro ocajoyHoro matepuana'. Ha xpyTo#l H¥DKHe#l 4acTH KOHTHHEHTaJILHOIO
CKJIOHa npH OBICTPOM OCAIKOHAKOIUICHMM MOIYT COXPaHMTh YCTOWYMBOCTB
TOJLKO HECKOJIbKO METpoB ocankoB. OcobeHHO KpymHbIe 00OBajibl XapaKTEPHBI
JUIA KPYThIX YYacTKOB CKJIOHA Ha NEPEXOAE OT €ro BEPXHEH 4YacTH K HHXHEH.

O6Ban npeactasaseT coboii mepemellieHde 610ka OCaJKOB BHM3 IO CKJIOHY
BIOJIL 060COOIEHHOM MJIOCKOCTH CpbIBa, OOpa3syrollieil MCKPHBJICHHYIO IIOBEPX-

! BaxHoe 3Ha4YeHHE MMEIOT PU3MUECKHE CBOMCTBA OCaKa, KOTOPHIE ONPEAECIAIOTCA €r0 COCcTa-
BOM, CKOPOCTBIO CEeMMEHTAIHM H T. 1., & TaKXe CeHCMMYHOCTBIO JaHHOTO y4YacTKa CKjoHa.— ITpum.
peo.
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HOCTb cMecTuTess. Crion B Tesle 06Baa HMEIOT OOBIMHO OOPATHBIA HAKJIOH, BbI-
3BAaHHBIA €r0 NMOBOPOTOM NpH ABMXeHHH. HuxHuit kpait o6Bana, kak npaBuio,
Pa3KHKACTCs, YTO HAPYLIAET CJIOMCTOCTh M CO3AAET NPEMNOCHLIKM [ BO3HHUK-
HOBCHHS I'PA3EKAMEHHOTO NO0TOKa. B kpymHble 06Basbl GbIBAIOT BOBJIECUEHBI GJIO-
K OCa[kOB MOIIHOCTBIO B COTHH METPOB; OCOOCHHO SIPKO OHM BBIPaXEHHI B 30-
He nepexoja oT Oojee MOJIOTO# BepXHEH YacTH KOHTHHEHTAJIBHOTO CKJIOHA
x Gonee kpyToli HuxHe#l ero uactu [683]. ‘

Onoasnu (slides)—xkpynuble GIOKM NOPOI, KOTOPhIE ABHXKYTCS TOJILKO IO
ONPENEICHHBIM, OTYETIIMBO BBIPAXKEHHBIM MOBEPXHOCTAM, 0OPa3yIOLMM KPHUBYIO
NIOBEPXHOCTh CMEILEHHs. ITOT NPOLIECC NPOTEKAET He Tak OYpHO, Kak IpH obpa-
30BaHUM O0BAJIOB, M TIPUBOIMT K MEHEE CHJIbHBIM BHYTPEHHHM JeOPMALISIM.
O6BaJbl ¥ ONOJI3HM OCAIKOB HMEIOT 0c060€ 3HAYEHHE B CBS3H C TEM, YTO ITH
[POLECCH! MOTYT CIIYXHTh HAYaJbHBIMH CTaausiMu GoJiee KPyHHOMACLITaGHBIX
IEPEMEIICHAH 0CAIOYHBIX MACcC BHU3 IO CKJIOHY B BUJE T'PAaBHTAIMOHHBIX MOTO-
kOB. I104TH HaBEPHSKA CYIIECTBYIOT MEPEXObl MEXIY Pa3HHIMH BHIAMH TDABH-
TAlMOHHBIX NOTOKOB.

OmuH M3 KPYNHEHIIMX M3BECTHBIX 0OBAJNIOB HAXOAMTCA OJM3 OTMe M Bob-
oy Hetodaynanennckoit 6anku B CeBepHoit ATnanTuke. Ero MOMHOCTS 0KOJIO
400 M, a aymHa coctaBser 50 kM. JlaTepasbHas MPOTSHKEHHOCTh KPYIIHBIX N0/
BOJIHBIX OOBAJIOB, KaK NIPABUJIO, HE YCTAHOBJICHA, HO HCCIEOBAHHA B HEKOTOPBIX
OTIOJI3HEBBIX PaiOHAX MOKA3aJIM, YTO OHM MMeroT JuymHy oT 20 mo 170 kM, 6yms-
KyI0 K pasMepaM KDYIIHBIX I'DaBUTALMOHHBIX IUIACTHH Ha cyme. V nobepexbs
W3pans o6BabHbE CTPYKTYDBI PasBHTHI Ha BCEM CKJIOHE, HAYMHAS C GPOBKH
wenbda u 1o ocHobanus (puc. 13-4). ['paBUTALMOHHOE JBIKEHME [POMCXOIMIIO
B OTOM DETHOHE OJHOBPEMCHHO C OCaJKOHAKONJICHHEM, HOITOMY I[OBEPX-
HOCTHBIE HAPYIIEHHS NPOSBIAIOTCS B BEPXHEH YacTH OCALOYHOM TOJIIM KAk
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HOpMaJIbHbIE KOHCEOMMEHTALMOHHBIE cOpockl. MHOTHE M3 3THX Da3JIOMOB [0
CHX HOP aKTHBHBI U CO3[AI0T creuuduueckuil TeppacHipoBaHHbIH peibed BHEI-
HEH YacTH KOHTHHEHTAJBHOTO Ieibda U ckiioHa. XOTA NMepeMelIcHHE OCAIKOB
BHHU3 [0 CKJIOHY 3[I€Ch HE3HAUMTEJHLHO, CyMMApHBIH 3(deKT Takux ABMKEHUH 32
JUMTEIbLHBIA TEPUO] BPeMEHH MOXET OBITh CYILECTBEHHBIM.

ITpuyMHbI HECTAOMJILHOCTH CKJIOHOB PEKO yaaeTcsi OOHAPYXUTh IO CeHCMU-
YeCKMM Mpo¢pmiaM. BaxHoe 3HaYeHHE MMeEeT KpyTU3Ha KOHTHUHEHTAJIBHOTO CKJIO-
Ha (B cpeaneM 4°). O6BaJbl 06pa3yroTCs 4allle BCEIo Ha CKJIOHAX C yrjaM# Ha-
kJoHa oT 3 10 9° (B cpeaneM 5,5°). Omnoy3HH NpOsABILFOTCS, Kak IpaBUJIO, Ha
MeHee KpyThiXx ckioHax. HeobXomMMBIM ycloBHEM BO3HMKHOBEHMs 00BasioB (4
ONOJI3HEN) ABJIAIOTCA TAKXKe BBLICOKHE CKOPOCTH ocaikoHaxorieHus. OcaakoHa-
KOILJICHME YBEJUYWBAET KPYTHU3HY CKJIOHOB M TPUBOIUT K HEPAaBHOMEPHOMY
YIJIOTHEHHIO OCAaJKOB. B pafloHax ¢ OYeHb BBLICOKHMH CKOPOCTSIMH OCAaJKOHAKO-
IUIEHHS, HaTlpuMep BOJHM3K NesibThl Muccucuimi, 00Bajl NPOUCXOAAT Jae IpU
HebobImx ykioHax aHa (oT 0,2 no 1,5°). llupokoe pa3BuTHE 0OBAJIOB B JiEjIbTE
MHCCHCHIIM B HA COCEOHEM KOHTHHEHTAJBbHOM LIENIbhe MOXET ObITh BBI3BAHO:
a) BBICOKMMH CKOPOCTSIMHM OCAJKOHAKOILJIEHHs ; O) pa3iM4usMi Harpy3ok, BO3HHU-
KAIOLIMMH NPH HAaKOIUIEHMM TI'PyOO3E€pPHUCTBIX OCAAKOB BOJM3M yCThbs, a TOHKO-
3€PHUCTBIX —HA -B3MOPbe; B) OOJIBIIIAM COAEPXaHHEM BOJBI B OcagKax U cJiaboi
KOHCOJmJanueii 0cakoB, YTO HPUBOAMT K H3OBITOYHOMY KOPDOBOMY AABJICHHIO
¢monoB; 1) OBICTPHIM OHOXMMHYECKMM pacHaZioM OPraHM4ecKOTO BeIleCTBa
¢ obpasosanueM raszos [302]. CoBMecTHOE O€HCTBHE BCEX NEPEUHCICHHBIX (ak-
TOPOB M NPHBOJMT K HECTAOMJILHOCTH CKJOHAa. Bo MHOrmX ciy4asx TOJTIOK
K BO3HMKHOBEHHMIO O0OBajia MM OMNOJI3HS NAIOT 3EMIIETPSICCHUS.

IprynHOM HeCTAOHIILHOCTH CKJIOHOB MOTYT OBITH TAaKK€ CTPYKTYpDHBIE Iiepe-
CTPOMKH OCAJKOB B HelpaX KOHTHMHEHTAJBLHOTO CKJOHa. Y nobepexns M3paunss
BaXHBIM (PaKTOPOM (GOPMHPOBAaHUS CTPYKTYp OOBaJIOB SIBJISICTCA TEYEHHE MHO-
IIEHOBLIX JBANIOPUTOB HA ONpEeAesIeHHOW riaybune [4]. VHaynsimu 3BalopuUTOB
BBITHOAIOT W PAaCKasBIBAIOT BBILLIEJIEKAIE OCAJIOYHBIE CJIOU, BbI3bIBas OOBaJM-
BaHHe. DBANOPUTHI TEKYT NOJA HATPY3KOH MAacC BBIILIEJIEXKAIIMX OCAIKOB, MOIL-
HOCTb KOTOPBIX NpeBblmiaeT 6—8 kM. B palioHax ¢ MeHbINeH IiyOuMHON 3aX0po-
HEHHUS TIOABHXHOCTh 0OYCIIOBJIEHA POCTOM HEHTPAJILHOTO JABJICHUS B MOPHCTBIX
ocakax, NepecaanBaloOIMXCd ¢ BOJOHENPOHMIAeMbIMH 3Banoputamu. Hecra-
OMJIBHOCTL B 3TOM CiIy4ac BbI3BaHa HEPABHOMEPHBIM PpacHpelesiCHHEM HeH-
TPaJILHOTO (IIOPOBOTO) JaBJICHHUS.

JIpyruMy, BO3MOXHO, OY€Hb BaXKHBIMH, HO IIOKa c1ab0 M3YYeHHBIMH T'paBU-
TAUMOHBLIMU MPOLECCAMH SBIIIOTCS HOO80OHble KAMHENAaobl, AA8UHbBL U CKOAbMCE-
nue naacmun mopond. HenasHue HaOMIONEHMS C MCCIIEAOBATE/ILCKUX [10BOIHBIX
JIOJOK IIOKA3aJM, YTO KaMHeTaIbl MOTYT UIPaTh CYyLIECTBEHHYIO POJib B paiioHax
C OYEHb KPyTHIM pejibeOoM JHA, HATPUMED B NOABOIHBIX KaHbOHAX. [l[ebnucmute
oCbinu 'y OCHOBAHMSI TAKHX CKJIOHOB coJepXaT OOJIOMKH NMOPOJA Pa3sHOTO COCTaBa
M BO3pacTa.

I'pagumayuonnvle nomoxu ocadkos. TpaHCIOPTHPOBKA B TIpaBUTAIMOHHBIX
NOTOKAX OCAJKOB IMPOMCXOJUT IO NEHCTBUEM CHJIbI TSDKECTH, IIPUYEM TBEPABIi
0CaJIOYHBIA MAaTepHaj BOBJIEKAET B IBMXKEHHE HMOPOBYIO XHUIKOCTH [742]. DT0
OTJIMYAET I'PABUTALMOHHBIE IIOTOKH OCAIKOB OT 2pAsUMAYUOHHbBIX NOMOKOE HCUO-
Kocmu, TAKUX, KaK PEKH, TI€ CHJIA TSHKECTH NPUBOAUT B ABHIXKEHHE BOJY, KOTOpast
NEPEHOCHT OCAJOYHBIC HACTHLBI, UM OT BETPA, MEPEHOCIIEr0 YacTUIBI II0 BO3-
IyXy. B rpaBUTAIIMOHHBIX IOTOKAX OCAJKOB, a TAKXKE B HEKOTOPHIX THUIIAX I'PABHU-
TAIMOHHBIX NOTOKOB XMIKOCTH AEHCTBYIOT TaKHe MEXaHHW3MBI, KaK 836euiUsaHue
yacTull (3a cyeT TypOYJNEHTHOCTH NMOTOKA), casbmayusa (oA NEHCTBUEM THApA-
BJIMYECKUX MOJABEMHBIX CHJI M CHJI TPEHMS XHUIKOCTA O IHO), 60404eHue (CKOJIb-
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KCHUC WJM NICPEKATBIBAHME YACTHI[ 0 AHY). ONHAKO B IPaBUTAIMOHHBIX MOTO-
Kax OCaJkoB NPUOOPETAIOT 3HAYEHME HEKOTOPbIC APYIHE MPOLECChI, HECYILE-
CTBCHHBIC B TMOTOKax XHMAKOCTH. Croga OTHOCATCI BOCXOMAIUME MOTOK
MEXTPaHyJIIPHOH XUIKOCTH, HETIOCPEACTBEHHOE B3aHMO/IEHCTBHE MEX/Y 3¢pHa-
MU U TNONIEPXUBAHHE 3€PEH 32 CYET CBA3HOCTH MEXTDAHYJISPHOH KHAKOCTH.

I'paBaTaliMOHHBIE NOTOKK OCANIKOB JEISATCS HA JBA OCHOBHBIX THIIA: 1) noto-
KM C BHICOKOH KOHIECHTpalyel TBeproit $hasbl, M0aaepkuBaeMble pa3HOOGpasHbI-
MM MEXaHM3MaMH, B TOM 4YHCIe TypOyJNEHTHOCTBIO; 2) TypOumaHbie (MyTheBble,
CYCTEH3HOHHEBIE) MOTOKH CO CPAaBHHMTENLHO HHM3KOH KOHIEHTpaumeil TBepoi
¢asel, noanepXuBaeMON BO B3BEIIEHHOM COCTOSIHMH 33 CHET TypOyJIEHTHOCTH.
IT10THOCTE NOTOKOB BBHICOKOH KOHIIEHTPAIMH JHIIb HEMHOTHM MEHBIIE [LIOTHO-
CTH HEKOHCOJMOMPOBAHHBIX OCA/KOB (BEPOATHO, OT 1,5 1m0 2,4 r/cm3), Torma xak
IUIOTHOCTh NOTOKOB HM3KOW KOHUEHTpAIMK (TYpOMAHEIX) KosebleTcss 06bIYHO
B mpeaenax ot 1,03 mo 1,3 r/em®. Knaccudukanus rpaBHTAUMOHHBIX OTOKOB
0CaJKoB, KOTOpyio pa3paboTamu Mumnnton u Xsmnton [742], ocHoBaHa Ha
npeoOIaJaHui TOTO MI MHOTO MEXaHM3MA YAEPKAHHS OCATOYHBIX HACTHI[
B NIOTOKE.| ABTOPbI BBIAENISIOT YeThIpe IJIABHBIX Tuma (puc. 13-5):

1. Ilomoku passcumncennozo ocadka (fluidized sediment flow), B KOTODBIX 4a-
CTHIBI YACPKUBAIOTCS BOCXOAIIIMMHA NMOTOKAMHM XHAKOCTH, BRIXKUMAIOILEHCS U3
MEXTPaHyJIAPHOTO MPOCTPAaHCTBA NPH OCEHAHWM 3ePeH MNOJ AEHCTBUEM CHJIBI
TSKECTH.

2. 3epnosvie nomoxu (grain flow), B KOTOPBIX YaCTHIbI YHEPKMBAIOTCS CHJIA-
MU HENOCPEACTBEHHOTO B3aMMOJEHCTBHS (CTOJIKHOBCHHS) MEXIY 3€PHAMH.

3. I'pasexamennsie (06;1m0MOUHEIE) nomoku (debris flow), B xoTopeix 6oee
KPYIHBIC 3€pHA YNEPKUBAIOTCA MATPHKCOM (HAMOJHUTEEM), COCTOSILMM H3
. CMECH MEXTPaHyJIAPHOM XUIKOCTH M TOHKO3EPHHCTOTO OCAJOYHOTO MaTepHala,
KOTOPbIA 065afaeT OrpaHHYeHHBIM NpPEAEIOM ILIACTHYECKO TEKY4ECTH.

OG6uiee HasBaHue | IpaBnTaunOHHbIE OCAAOUHBIE NOTOKK
| Typbuanein Norok 3epHoRoM FpA3exkamerHbI
HassaHue Buga | noToK PasnNKeHHOro noToK noToK
notoka | ocanka
I Bocxoarwwve cTpym AedicTeue car3y-
MexaHusm | MEXTPaHYNAPHOM CronkHoBeHUA I?u.leﬁ Mach)l
eH Marepuana
yRepwaHYA l TypByneHTHOCTS UL KOCTH 3ep! epi
yactuy ocaaxa | ~5 o [e)
| 0o [o o} ’o§ 4
| ) o} 4 9
| N9 16,0
op 4
] j O O/ } fa
I -
! -
| =
Otnoxenun AncTanbHele NpokcumansHeie NepeoTnoxenHbie Hekotopeie " Taneymsie
l TYpGUAKTLI TYPEMANTSI KOHrnoMepatel  "'noKcoTYpBUANTL! Wnbt
i

Pue. 13-5. Knaccudukauys NoNBOJHBIX rPaBHTALMOHHBIX NOTOKOB [742].
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4. Typbuonvie nomoxu (turbidity currents), B KOTOpBIX TBepas ¢asza yaepxu-
BAETCS HAMPABJIEHHON BBEPX COCTABIBIOLIEH TypOYJIEHTHOCTH XUIKOCTH.

Mexny TpeMs NepBbIMH CHOCOOaMH TPAHCIOPTHPOBKH, NIPENCTABIISIOIAMU
pa3Hbie CTa[MH 3BOJIOLMH NMOTOKA OT 3aPOXKICHHS [0 OKOHYATEJHHOIO OTJIOXE-
HHs OCaJKOB, BEPOSATHO, CYIECTBYIOT NEPEXOAbI C PA3HBIMU BEJIMYHHAMHA CKODO-
cTH B TypOyJeHTHOCTH. XOTsl XapaKTePHCTHKH DA3HBIX TUIIOB MOTOKOB YMO3PH-
TEJILHEI, OHH, BUMMO, OXBaTBIBAIOT BECh CHEKTP MEXaHM3MOB TPAHCIOPTHPOB-
ki. Ocraercs TOJBKO YCTAaHOBUTH U HAYUYHTHCS YETKO Pa3jMYaTh OTJIOXKEHHS,
06pa3oBaHHBIE IOTOKAMH Pa3HOTO TUNA. ITOCKOJIEKY K HEKOHCOJMAMPOBAHHBIM
ocaJKaM HyXHO JO0OaBUTh JHIIL HEMHOTO BOJBL, YTOOBI TIPEBPATHTL MX B IIOTOK
XHUIKOCTH, TO 00BaJbl U OMOJI3HH MOTYT JIEFKO NEPEXOIUTh B I'PaBUTALIMOHHEIE
HOTOKM Pa3HOTO THIIA.

Ilomox pasancuncennozo ocadka mpeacTaBnseT coboil ABUXEHNE HECBI3aHHOM
MacCel YacTull. Bocxoasiii MOTOK JKHAKOCTH, IEPEXOas Yepe3 MATKHH OCaIoK,
Pa3pRIXJIAET €T0 HACTOJLKO, YTO OCAIOK HAYMHAET BECTH ceOst KaK BA3Kas >KUI-
KOCTBb (puc. 13-5). DTo MOXET CIy4uThCS B NECKaX C HEMJIOTHOM YMAKOBKOM 3e-
peH, Korja TIOPOBOE MNaBJICHHE IIPEBBIIAET HOPMAJBHOE THAPOCTATHYECKOE.
KoHTakThl MeXay 3epHAMH Ha4MHAIOT MPEPBIBATHLCS, M 3€PHA HOIIEPKUBAFOTCS
HOPOBOI KUIKOCTBIO, YTO IPHBOAUT K CIOJI3AHUIO MECKA B BUJIE MOKPOBA BOJIO-
YCHMS JaKe Ha MOJIOTHX CKJIOHaX. OcaxIeHHe NPOUCXOUT B pe3yJIbTATe CHUXE-
HHUS NOPOBOIO AABJIEHHS.

3epHo6ble nomoku BO3HHKAIOT CKOpPEE 3a CYET KOHTAKTa MEXIy 3¢pHAMH, a4 He
H3-3a TypOyJIEHTHOCTH BHYTPH XUAKOCTH (puc. 13-5). [IucrepcoOHHOEe HaBIICHHUE
HpH 3TOM NIPONOPLHOHATIBHO CONPOTUBJICHHIO CABUTY, IEpeIaBaeMOMy OT 3€pHA
K 3¢pHY, U [JOJDKHO NpPEOJOJIETh CTPEMIICHHE HacTHIl K ocaxaeHuto [742]. 3epHa
YOAEPKUBAIOTCA BO B3BELICHHOM COCTOSIHAH, OTTAJIKMBAsCh APYT OT apyra. Juc-
NIEPCHOHHOE JABJIEHUE cO34aeTcs Cuoil TshkecTd. OTIOXEHHE U3 3ePHOBOTO MO-
TOKa NPOMUCXOAUT IyTEM OCTAHOBKU BCEW MACCHI, UJIH, HHAYE, TIyTEM MIHOBEHHO-
ro MpeKpalieHus ABUKEHHUS HOTOKA H3-3a OJHOBPEMEHHOTO OTJIOXKEHHS CJIOf
TOJILMHOM B HECKOJIbKO 3epeH. IlepeHoc BoJloYeHneM BKIIOYAeT B ceba ocaxie-
HHME OTIENbHBIX 3¢peH. TedeHne necka BHU3 IO JHY HOJBOIHBIX KAHBOHOB MO-
KET CIIyXHUTh IPUMEPOM JIMO0 NOTOKOB Pa3KMKEHHOTO OCajka, MO0 3€pHOBBIX
HOTOKOB. DTOT € MEXaHM3M MOXET ObIThb NPUYMHON HAKOIUIEHHS B pyCiax
KaHbOHOB XOPOIIO COPTHPOBaHHOTO rpaBus [963]. .

I'pasekamennvie (0640MOUHBIE) NOMOKU TPEACTABIAIOT Cco6OM [BHXEHHE
CMECH KPYIHBIX H MEJIKMX 9acTUl] C BOJIOH, HAIIOMHHAIOIIEE TEYEHHE MOKPOTO
OeToHA 6413, 414, 415]. 3epHa yaepXUBalOTCA B «IIOABELICHHOM» COCTOSIHMH 32
CYET TIPOYHOCTH MATPHKCA M IUIaBy4ecTH (CM. puc. 12-5). [TmHMCTBIE MUHEPAJIB,
CMEIMBAsACh ¢ BOAOH, 0OpasyroT IIMHMCTHIA pacTBOp, obsagaroumii CHIOH cle-
IUIEHUST MEXJy YacTULaMM, NMOAJECPXHUBAIOIIEN NMOTOK. YIepXHUBaHUE 3epeH 3a
CYET CHJI CUETUICHHSI OKPYXaIOIIEro IVIMHUCTOTO pacTBOpPA OTJIMYAET HACTOSIIMH
Ipsi3eKaMEeHHBIN MOTOK OT 3€PHOBOTO U TYpPOHIHOTO.

OTnoxenne ocazika U3 rpa3eKaMEHHOTO NOTOKA MPOMCXOMUT OyTeM GBICTPOM
OCTaHOBKH BCEHl Macchl, BI3BAHHOW NAaJICHHEM CHJIBI T'DABHTAIMH HUXE CHJI CO-
NpOTHBJICHHs 06sloMO4HOro Matepuaia. 1o CTpykType BajyHHBIE OTJIOXKEHHSA
TPA3EKAMEHHBIX TOTOKOB HANOMHMHAIOT JICIHUKOBBIE THJUIMTBHI, YTO MPUBEJIO
K OIIMOOYHOHN MHTEpNpeTallMi FeHe3Uuca HEKOTOPBIX IPEBHUX IpyBoo6I0MOUHBIX
OTJIOXKEHHI. BaJlyHHbIE OTIIOKEHHUS TPA3EKAMEHHBIX IOTOKOB OOLIMHO MACCHBHBL,
C PCOKMMH KPYNHBIMHM BaJlyHaMHd B TOHKO3EPHHCTOM Macce. BaXHbIMU OT/mMuU-
TEJbHBIMKH MPH3HAKAMH MOTYT CIYXXHTb DPE3KHE YIJIOBBIE KOHTAKTHI M Pa3HO-
LIBETHBIE OOJIOMKHM HJIMCTBIX OCaOKoB. I'psizekaMeHHBIE MOTOKM MOTYT AKTHBHO
IBUraTbCA JaXke Ha CKJIOHax kpyTusHoit mo 0,1°, OHu npeacraBiaroT coboit, no-

2-87
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BHAMMOMY, OOBIUHOE SBJIEHHE B OKEaHAaX, a B pPaifoHaX CBOEIO PAacHpOCTPaHEHMs
BCTpeuaroTcs yacto. Ha KOHTHHEHTaJILHOM HOAHOXMH 3anagHoi Caxapsl 06Jio-
MOUHBIC OTJIOKCHHs BbIHECCHBI IDS3CKAMEHHHIMA MOTOKAMA Ha pAcCTOSHHUE
700 kM ¥ TOKPHIBAIOT IJIOIIAIb 10 30 teic. kM2, Ha noasomnoit rope Imiumc
B ceBepHO# dacTi Tuxoro okeaHa myteM ¢oTorpadupoBaHus ITHa OOHapyXEeHBI
CITyCKafoIlecs [0 CKJIOHAM Pa3BETBIHIOIIMECS CTPYH Ilecka W I'paBHsl IMPUHOH
OK0JI0 MeTpa uim Ooiee. HesicHO, IBJISIFOTCS OHM OTJIOXKEHHSMU I'PsI3eKaMEHHBIX
WM 3€PHOBBIX HOTOKOB. [lOCTOSHHBIH CHOC Tlecka NOAOOHBIMH MOTOKaMH
OOBICHAET BBHISBIICHHYIO CEHCMONPOGUIIMPOBAHIEM MAJIyF0 MOLIHOCTE OCaJKOB
Ha BEPXHHUX 4acTIX IOJBOLHBIX TOP.

Typ6uoHbvle NOMOKU—3TO KOPOTKOXKHUBYLIME MOILIHbIE TPAaBUTALMOHHBIE Teue-
HUsl Pa36aBIICHHOM CYCNCH3MH OCaJI0YHOTO MaTepuasia MOBBILICHHOM MO CpaBHe-
HHIO C OKPYXAIOLlei BOJOH MJIOTHOCTH, ABMXCHHE KOTOPBIX NOICPKUBACTCS
BHYTpEHHEH TypOyJIeHTHOCTBIO (pHC. 13- 5) [613]. OHM MOTYT IepeHOCHTb
OTPOMHBIE MACCHI OCAJIOYHOTO MAaTepuajla M SABJSIOTCA TIJIABHBIMM areHTaMu
TPAHCIIOPTUPOBKH TEPPUTEHHBIX OCAJKOB € MEJIKOBOOMH B IJIyOOKOBOIHBIE
OKEAHCKWE KOTJIOBHHEI, I/i€ MOJ MX ISHCTBHEM BO MHOTHX MecTax dopmuposa-
JIICh IJIOCKHE abuccalibHble paBHUHBL [1pH OTJIOXKEHHMH OcaakoB W3 TypOHIHBIX
MOTOKOB OOpasyroTca mypbudumsl, XapakTepu3yronpiecs IrpagallMOHHON ClOMc-
TOCTBIO, YMEPEHHOM COPTHPOBKOW M Pa3BUTBIMH CEIUMEHTAIMOHHBIMM TEKCTY-
pamu. JJuHamuka TypOUAHBIX HOTOKOB M XapaKTEPHCTUKH TypOMIUTOB XOPOMIO
U3YUEHBI, HO IIPOUCXOXKIEHHE ITUX TOTOKOB 10 CHX IOP HE COBCeM sicHO. Typbu-
IUTHl ACCOLMHUPYIOTCS C MOABOIHBIMU 00BajlaMH, ¥, BO3MOXHO, TypOHIHBIE HO-
TOKH TEHEPHPYIOTCS OTIOJI3AHHEM OCAIKOB, IL10THOCTE 0CaJIKOB B IIOJBOJHBIX
OTIOJI3HSAX COCTaBJsAeT OT 1,5 10 2,4 r/cM>, 49TO 3HAUMTENbHO GOJBINE IPHHH-
MacMBIX Ui TypOuaHbIX noTokos BeqmumH (1,03-1,3 r/cM?). TnaBHbli BOIIPOC
3aKJEOYAETCS B TOM, KAKHM 00Opa3oM IOHHBIE OCaigku pa3baBiiilOTCS BOJOH IO
TAKUX HU3KMX BEJIMYMH IUIOTHOCTH, KOTOPble HEOOXOOUMBI JJIi BO3HHUKHOBEHHS
TypOunHeIX oToKOB. HeoO0xommmMo mOmyCTUTH CYIIECTBOBAHHE HEKOEIO NPOME-
XKYTOYHOTO 3B€HA B TPAHCHOPTHPOBKE OCAIKOB MEXIy 00BasaMyl, OMOJ3HSIMU
A TypOUIHBIMH MOTOKAMH. TakKUM 3BEHOM SBJISETCH, BEPOATHO, I'PA3CKAMEHHBIH
(macrooOpa3HbIil) TOTOK.

B rosioBHO#M HacTH TypOMIHOTO HOTOKA JaBJeHHE OOJIbILE, YHEM B OKpYyXalo-
meii Boge. [To-BuauMoMy, 310 N3OLITOYHOE JABJIGHHE U IIPUBOAUT HOTOK B JBU-
xenue (puc. 13-6). I'osoBHOE OaBjieHHEe NOTOKA HOAACPXKUBAETCA €r0 XBOCTOBOH
4aCThIO, KOTOPAs (IIOCKOJIBKY CKOPOCTh 3PQEKTHBHOTO IBIKEHNS B HEH OoJIbIIe)
TOJIKAET XUAKOCTh B TOJIOBHYIO 4acTh [742]. JomosHuTe BbHBIE NOPLHM KHIKO-
CTH, IIOCTYNAFOIME U3 Tejla NOTOKa K €ro TOJIOBHOW 4acTH, OYEBHIHO, NOJIHHM-
MaloTCid BBEPX M BO3BPAILAIOTCA 3aTEM B BUAE BOJIH, OIPOKHABIBAIOLHMXCS
BJIOJIb JIMHUU pa3/iefia HENOCPEACTBEHHO 3a I0JIoBOM noToka (puc. 13-6). UToOw
COXpaHsUICY MOMEHT HHEpLHH, NOJDKHA TOUICPKUBATHCSI ONpEHENICHHas CKO-
pPOCTh NIOTOK&, HENPEPHIBHO KOMIIEHCHUPYIOIAsA TOPMOJKECHHE 332 CYET BO3HUKAIO-
IIETO BHYTPEHHEro TpeHHs. MUHHMAJbHAsI CKOpOCTb TypOMIHOTO NMOTOKa, MO-
BHIMMOMY, COCTaBISET OKoJio 13 cMm/c, Torma kak MakcHMaJIbHbIE CKOPOCTH
nocturarot 870 cMm/c. B obmeM TypOuaHble MOTOKH MOTYT JBHTATBCA CO CKO-
pocThio cBhIe 90 kM/4ac, mepeHocs A0 3 KI/M> O0Caf0uHOrO MaTepuasa Ha pac-
crosiue okoio 100 kM or ucroynuka. Ha pasHBIX CTagusix CBOETO pPa3BUTHS
TypOUAHBIH MOTOK MOXET MMETh HEWTpaJbHBIM, 3POIUPYIOLIMM, OTJAraroliuii
M NEepeMBbIBAIONMIA WJIM OTJArarolmi 1 aehopMUPYIOLMA XapakTep.

Baxxubie cBeleHHA O CHJIE M CKOPOCTAX TYpOMIHBIX IOTOKOB MOXHO MOJIy-
YUTh MyTEM H3YYEHHS Pa3pblBOB MMOABOJHBIX KabeJiel, BHI3BAHHBIX CTPYAMH ITHX
notokoB. CaMbIil W3BECTHBI M3 MOJOOHBIX KaTacTPOPUYECKHX MOTOKOB ObLI
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Puc. 13-6. I'mapasmika TypOHIHBIX HOTOKOB HO J1aGOPATOPHBIM 3KCIEPUMEHTAM B JIOTKaxX. A. Box-
Ha TypOuAHOTO MOTOKA, HAGMIOAABIUASCS B TOPU3OHTANLHOM KAHANE MOCNE CIYCKA CYCIHEH3MH H3
. LIIIO30BOA KaMepbl B OJHOM €ro KoHne. CKOpPOCTbh TOJIOBHOM 4acTH IOTOKA V 3aBHCHT OT TOJI-
HIMHE! TOJIOBHOM 4acTH (d,), Pa3HOCTH NJIOTHOCTEH CYCUEH3UH B TYPOMIHOM MOTOKE M BOIBI HA
HAM (Ap), IVIOTHOCTH BOABI P M YCKOPEHHS CHJIbI TSKECTH g. b. CTalMOHAapHEIA ONHODPOAHLIA TYp-
OMIHBIH MOTOK BHM3 NO CkIoHY g. CpenHss CKOPOCTH NOTOKA # 3aBUCHT OT TOJNLIMHBI MOTOKA d,
Pa3sHOCTH ILIOTHOCTEH, CHJI TPCHHUS HA TPaHMIe C OHOM (fy) M ¢ BhInenexauei Bonoi (f). B. Xapak-
TEP ABHXKEHUH BHYTPU U BOKPYT TONOBHOH 4acTH Typ6umHoro notoka. I. CxeMa pacuieHenus Typ-
GUOHOTO NOTOKA HA TOJIOBHYIO YacTh, TEJIO H XBOCTOBYIO 4acTh [742).

CBA33H C 3eMJICTPACEHHEM B paiioHe oT™MeM Bosboit Ganku 19 Hoa6ps 1929 r.,
NpH KOTOPOM BBLIO Pa30PBaHO HECKOJILKO Kabesieil. Pa3BuTue 3TOro motoka msy-
yayu XuseH u IOunr [450]. Bo Bpems 3emueTpsicenuss B TeueHue 13 uac Teie-
rpa¢Hbie kabemu pBamch SBHO B ONpenesieHHoM nopsiake. I1oTok mBuracs
BHH3 10 KOHTHHEHTAJILHOMY CKJIOHY 4epe3 KOHTHHEHTAJLHOE NMOTHOXHKE Ha THO
OKCAHCKOM KOTJIOBHHBI, IJIE OH PACHPOCTPAHSJICH N0 abUCCaTbHON paBHHHE 10
HpenebHOTO paccTosHua OoJiee 720 KM OT CBOEro MCTOYHHKA, PACHOJIOXKEHHOTO
Ha KOHTHHEHTAJILHOM cCKJIOHe. IlociienoBaTe/IbHOCTE COOBITHI, Kak CYMTAIOT,
Obiia cnenyrolueii: 3emieTpsceHus —O0BaMBAHME W OMNOJ33aHHE OCAIKOB, BbI-
3BaBIlICE MIHOBEHHBIA Da3phlB IPUMEPHO AIOXKUHBI Kabesel,— BOSHUKHOBEHHE
TypOMAHOTO NMOTOKA, CTEKABINErO BHM3 IO CKJIOHY MO HECKOJLKMM KaHajaM,
4 3aTeM COCAMHMBILETOCS B LIMPOKUN (GPOHT, pa3phIBABIIMI OCJEI0BATEHHO

2%
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ocTayibHbIe kKabem. Bompoc 0 MakcnMabHON CKOPOCTH MOTOKA BHI3BAJI CIOPEI,
HO SICHO, YTO Ha KOHTHHEHTAJILHOM CKJIOHE, TJie VKJIOH OHa BapeupyeT oT 1:10
1o 1:30, ckopocrts goxomuna npuMepHo o 40-55 km/uac. Ilocne pa3peiBOB Ka-
Oeneil Xu3eH oOHApyXWJ HA JHE CJIOW TYpOMIMTOB MOIIHOCTBEO OKOJIO 1 M,
NEPEKPBIBAIOIIMIA pa3pe3 HOPMAJIbHBIX MEJIATMYECKHX' OCAAKOB Ha IJIOLIANHA HE
menee 100 Twic. kM2, .

TypOuaHbie TOTOKH MOTYT BO3HMKATH pasHEIMH criocobamu. MIX MOTYT BO3-
OyXJaTh aHOMAJIbHO BLICOKHE BEJMYMHBI TBEPJOTO CTOKA DPEK, 3€MIIETPSICEHHUS,
BBI3BIBAIOLIAE OIOJI3HH, NMPEBLIIIIEHHE KPYTU3HBEI €CTECTBEHHOTIO OTKOCA 33 CHET
AKKYMYJIIIMH OCaKOB. MHOTOKpaTHOE MOHUXKEHWE YPOBHS MODS B HETBEPTHY-
HOE BpeMsl B 3HAYMTEJILHOU MEPE CTHMYJIMPOBAJIO AEATEILHOCTh TypOMAHBIX NO-
TOKOB, IIOCKOJIbKY OTPOMHBIE MacChl OCaAKOB, HAKONMBIIMECS HA KOHTUHEHTAJIb-
HOM Ilejibe ¥ B MPUOPEKHOW 30HE, OBLIIM BO BpeMsl perpeccuii cOpoleHbl Ha
KOHTMHEHTAJbHBIH ckioH. KpoMe Toro, TBepAblii CTOK pek pasrpykajcs Ha
BHEIIHWI Kpail KOHTHHEHTANBHOTO IeNb(a, a He Ha oOumMpHBIE 1IETbGOBbIE
MPOCTPAHCTBA, e (GOPMHUPOBAach CETh KPYIIHBIX 3PO3MOHHBIX JIOJIHMH.

TypOuaHbIE TIOTOKH CBSI3aHbI OOBIYHO C CACTEMaMM MOJBOIHBIX KaHbOHOB,
pa3BHTBIMA HA KOHTHMHEHTAJbHBIX OKpanHax. BOJBIIMHCTBO KaHbOHOB UMEIOT
CBA3b C PEYHOW CETLIO W NMHUTAIOTCA 32 CYET PEYHBIX BBHIHOCOB.

TypOumHble MOTOKH CO3/IAI0T OCAJOYHbIE Teda TpeX TUIOB: 1) 3amoJHeHus
TIyOOKOBOAHBIX KaHAJIOB; 2) IIyOOKOBOIHBIE KOHYCHI BhIHOCA ((eHbl); 3) Tomm
abuccalbHBIX PaBHUH. MeXy 3TUMH THNAMU OTJIOXKEHHMH CYIIECTBYET MOJHBIN
CHEKTP MOCTENIEHHBIX NEePeXoA0B. JlelCTBUTENHHO, YyTh M HE caMble BECKHE A0-
BOABI B NOJIL3Y JEATENLHOCTH TYPOUJHBIX NOTOKOB IMOJyYEHBI MyTEM HM3YUCHHA
peibeda okeaHCKOro OHAa. B ycThsiXx HOABOAHBIX KaHbOHOB (opMHpPOBAJUCDH
MOLIHEIE B3aMMHO MEPEKPELMBAIONIMECS KOHYCHI C MOJIOTO HAKJIOHEHHON BEpX-
Hel moBepXHOCThO. [1OBEPXHOCTHL KOHYCOB pacceyeHa OOHUM HIM HECKOJILKUMHE
pagHabHO PACXOOSLMMICS KAHAAAMU C HAMBIBHBIMU NPUDYCAOBBIMU BAAAMU.
B xaHalax HaKaIlJMBAaIOTCHd OCAIAKH MEJIKOBOJHOIO NMPOUCXOXKIEHHS, CHECEHHBIE
Clo/ia pa3HOOOpa3HBIMH TPABHTAIMOHHBIMH ITOTOKAMH, HO IPEXAE BCETO —TYyp-
OunHbiME noTOKamu., Ha BHenmel nepudepnut mogBoAHbIE KOHYCHI NOCTENEHHO
CJIMBAIOTCSl € COCENHUMH aOMCCAJIbHBIMH pPAaBHHHAMM.

Typbudumet. [TouT BeCh OCaJOUHBIA MaTepUaJl, UIYIMH HA MOCTPOEHHE akK-
KYMYJSITABHBIX TeJl aOHCCAJIbHBIX PABHUH, IIPUHOCUTCS TYpOHIHBIMH NOTOKAMM.
DTH MOTOKH HOCAT 3IM301uueckuil xapaxtep. OOpasyrommecss U3 HUX mypou-
Oumbl COCTOSIT OOBIYHO M3 YEPEAYIOIUIMXCA CJOEB TNlecka U 6oJiee TOHKO3EPHUCTBIX
nesiaru4eckux ocaakoB. CelicMuyeckde NpOQHIIM MOKa3bIBAIOT, YTO OTIE/IbHBIE
rpy0O3EepHHCTBIE CJIOH B TOJILE OCAIKOB aOMCCaIbHBIX PABHUH ITPOCIICKUBAOTCS
HA COTHH KUJIOoMeTpoB. Kaxxaplit M3 Takux cJIOeB OTpa)kaeT eJMHUYHBIN aKT ce-
quMenTanuu. ['pybo3epHUCTEIE COM TYpOMINTOB IpPEpbIBAIOTCS HA U30JHPO-
BaHHBIX XOJIMaX WM TPANAxX, Jaxke €CJM MOCcJeHHE BO3BBIIIAOTCSA HAJ [OBEPX-
HOCTBbIO a0HCCaLHBIX paBHUH He 0OJiee 4eM Ha COTHIO METpOB.

TypOuauThl NMOApa3nEsSIOTCA HA YETHIpE IJIaBHBIE (alluH, Kaxkaash U3 Ko-
TOPBIX XapaKTepU3yeT OIpelIesieHHYI0 OOCTAaHOBKY ocaakoHakoruienus [106]:

1. ITecyaHo-TaNeYHbiE OMAOMNCEHUA KAHAA08, OOPAa30BaHHBIE CKOPEE BCETO HE
TypOMIHBIMH, & 3¢PHOBBIMH IOTOKAMH.

2. IIpoxcumanvuvie mypbudumel, OTIIOXKEHHBIE OTHOCHTEILHO HEJAJIEKO OT
HUCTOYHHUKA. VX OT/MYAIOT MACCHBHOCTB, [IJIOXO BBIPaXX€HHBIE TEKCTYPhl BOJIOYE-
HMS, CPABHATEJHHO cabas rpalalliOHHOCTb, PEOKOCTh HPOCIOEB INEIATHYECKHX
[JIMH U TEPPUTCHHBIX HJIOB.

! Tounee, remunenarnieckux.— [Ipum. nepes.
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Puc. 13-7. Vnea u3npoBaHHAs TIOCIEN0BATEILHOCTD CJI0EB TypOHINTA, H4CTO HMEHYEMAs UMKIIOM
Boyma (no gammmuu Ansdpena boyma, BrepBble YyCTAHOBHBIUETO €ro CBi3b C TypORAHBIM NOTO-
xoMm). CripaBa JaHa MHTEPNPETALUA peXUMa NOTOKA [742].

-3, Typ6udumpl KJACCHYECKOTO THIIA, XaPaKTEPU3YIOIMECs OTUETMBOM rpaja-
IIMOHHOH CJIOMCTOCTBIO, OPHEHTHPOBAHHBIME 3HAKAMY 3PO3MH U 3alOJHEeHus 60-
PO3/] HA HEXKHEH OBEPXHOCTH IECYAHBIX CJIOCB, KOTOPLIE M3BECTHBI O] HA3Ba-
HHEM THEpOTH(OB, MPOCIOAMM MENATHYeCKUX TJIMH M THIMYHOM IOCIenoBa-
TeMLHOCTBIO TEKCTYp, NOJy4uBIIEl Ha3BaHue yukio8 Boyma (puc. 13-7).

4. Tucmanvhvie myp6udumel, OTIAralolMecs Ha HaWOOJBIIEM yNaNeHWH OT
HCTOYHHKA ¥ CJIOXEHHBIE CJOSMHM TOHKO3EPHHCTBIX OCAJKOB, 0€3 MaCCHBHbIX
¥ TOHKOCJIONYATHIX HHTEPBAJIOB, HO C XOPOLIO PA3BUTOH KOCO¥ CIOHYATOCTHIO.

B 06IeM KpUTEpUM PAClO3HaBaHUS TypOHIMTOB NOBOJILHO NMPOTHBOPEYMBLI,
HO HECOMHEHHO K TAKOBBIM OTHOCSATCA IPHUCYTCTBHE LUKJIOB boyma, npu3HaKu
GBICTPOH aKKyMyJISIIMK ¥ mepeoTioxenus ¢paynsl Lluxn boyma npeacrasisieT
co60oii 0COBYI0 YCTOMUMBYIO MOCIIEAOBATENBHOCTD CJIOEB, CIATAIONMX MOJIHbIH
paspe3 Typbummuta (puc. 13-7, 13-8) [121]. Ilo pa3HeIM npu4MHAM ONHMH HJHM HE-
CKOJIKO CJIOEB MOTYT BBITIAIATh U3 ITOH MOCIIENOBATEILHOCTH. IlepBhbie YeThIpe
cnosi (0T A 1o D) oTsoxeHs! TypOMIHBEIM NMOTOKOM. PasMep 3epeH B HHX 3aKO-
HOMEPHO YOBIBAET CHU3Y BBEPX, YTO OOBACHSETCS yObIBaHHEM CKOPOCTH TOTOKA.
CaMmblif BEpXHMIA UJIeH CJIOXKEH OYeHb TOHKO3EPHHCTBIM OCAJIKOM, KOTOPbHi OT-
narajcs JM60 B pe3yJbTaTe MeJArHYecKol CeMMEHTAlMH, MO0 yTeM OCaXe-
HHS U3 CYCIIEH3MH HM3KOM MJIOTHOCTH BPOJE IJTyOMHHBIX IOTOKOB MYTHBIX son'.
Ta yacTh pa3pes3a, KaKk MOJATAIOT, HAKONMJIACH B MIPOMEXyTKax Mexay dazamu
nedicTBasi TypOuaHBIX noToKoB. [lommbidi mukin boyma BeTpeyaeTcs AOBOJBHO
peaxo. B TypbumuTax MeKCHKaHCKOTO 3aJMBa, HANPUMED, WieHsl A ¥ B waie
BCErO OTCYTCTBYIOT, M B pa3pese Ipeo61aaloT TOHKO3ePHHUCThIE ocanku. OTCyT-
cTBUE TPyGO3EPHICTOrO MaTepUasa O3HAYAET, YTO HOPMAJIbHBIE NEPEXOMIBI MEXK-

! TepeHocUMBIil TEUEHHSAME NPUAOHHBIA CIIOH BOX MOBBINIEHHOI MYTHOCTH IOJIyYHJI Ha3BaHHE
Hedenounnoro cnoa—ITpum. nepes.
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Ay MPOKCHMAJILHLIMH U JIUCTAJbHBIMU Typ-
OuaMTaMu MO Mepe YAaleHHS OT HUCTOYHH-
KOB B MEKCHKAaHCKOM 3aJIUBE HE DPa3BUTEL
Pa3ymuust MeX1y NpOKCHMATBHBIMU U U~
CTAJIbLHBIMU  TypOMAMTaMH  0OYCIIOBJIEHBI
PasHOM CTENEHbIO MEXaHMYECKOW cerpera-
MK 3€peH BHYTpH TypOuaHoro morToxa. Ha
PaHHUX CTaJusSX MOTOKA JIaTepajbHas Ipa-
Jalvs HEe pa3BUBAETCS, MOITOMY IIPOKCH-
MajibHble TYypOMmUTH 0071a7ar0T OOBIMHO
cnabof TrpaJJallMOHHOCTBIO M HM3MEHYMBOM
MOIIHOCTBIO, @ 0Opa3yloil|e UX MOTOKA 4a-
CTO 3POJUPYIOT HIDKEJIEKALIME OTJIOXKECHHS.
HucranpHble TypOMOUTBI TOHKO3EPHHCTHIE,
CoZepXaT Majio MECKa ; TPaJalldOHHOCTL 60-
Jiee yCTOMYMBA; NPU3HAKA IPO3UM HHUXEJIe-
XalHX OCaJKOB OTCYTCTBYIOT.

TypOuaHble NOTOKM BBIHOCAT HAa 0OJIb:
1me FIyOMHBI OCTATKM MEJKOBOIHBIX OeH-
TOCHBIX MMKPOOPraHM3MOB. IIpucyrcTBue
TEPEOTIIOKEHHBIX BHIOB BCErJa CYMTAIOCH
4 BECKUM JIOBOJOM B IOJIB3Y [EATENILHOCTH
- TYpOUIHBIX MOTOKOB M IEPEMBIBA OCAIKOB.
4 Kak npasuno, Typbuouts! comepxart 60Jb-
i LIOH NMPOLEHT BUJIOB, BBIHECEHHBLIX C MAJIBIX
. riIy6uH. YCTaHOBJIEHO, YTO IIPOLEHTHOE CO-
o JEpKaHHE INEPEOTIIOKEHHBIX BHIOB IMOCHE-

NOBATEJILHO BO3PACTAET BHU3 IO CKJIOHY, IO

- Mepe TOro Kak B TypOUAHBIH MOTOK moba-

BJSIIOTCA Bce Oojiee TJIyOOKOBOIHBIE BHIBI

o [508]). HampuMmep, B mumoneHoBoM Typbu-

. ; JuTe, MOKa3aHHOM Ha pHc. 13-9, B oTHOCH-

CP"TC- éi‘sl;gﬁzoil;a?grﬂo KEp Oypenus.  TeybHO TPyOO3EPHUCTON HIKHEH 4acTd 1o-

cmyPI"nchI)ro oKeaHa. BbI;lee:;H(:{T:g- MARNEYIOT BUIIEl KOHTHHERTAALHGTS: SIS

BANLl TIONHOTO uMkma Boyma [1048]. a, a BepxHHE HacTH CONEPXAT IJIABHEIM

obpasom Gosiee riryGOKOBOAHBIE BUabL. Ta-

KO€ pa3/IM4yde B BUJOBOM COCTABE KOMILIEK-

COB MHKPOGOCCHMIA BHYTPH TypOMAMTHOIO LKMKJIA yKA3bIBAET Ha OGPATHBIN 10

BPEMCHH NOPSAOK MPUXOJa B JAHHYIO TOYKY Pa3HBIX YacTell TypOMAHOTO NMOTO-

Ka: MEPBLIM MPUXOIUT CAMbIH MEJIKOBOIHBIA 3JIEMEHT, HeCyumii Haubosee rpy-

0O3epHUCTBIA OCaZoOK, TOTJa KAk BEPXHHME YACTH C OaTHANLHBIM KOMILIEKCOM

MHUKpOoCCH/mMiA 1 ¢ Hanboslee MEIIEHHO OCE/IAFOIMM TOHKO3EPHUCTHIM MaTe-
pHAJIOM NPUXOOAT NOCJIEAHHMH.

Ionsoambie kanbombl, IT0aBOAHBIE KAHBOHBI CJIYXKAT IIABHBIMH [IPOBOIHMKA-
MU TEPPUTEHHOTO OCaJOYHOrO MaTepHajla ¢ KOHTHHEHTOB B IJIyDOKOBOJHBIE
GacceitHBI. ITO HanboJIee JIETKO Pa3MMYHMBIE H JIy4LIE BCETO M3YHCHHBIE (HOPMDI
penmbeda KOHTMHEHTATbHEIX OKpauH (puc. 13-10). KaHbOHEI HMEIOT KpyThIe 6op-
Ta, U3BUJIACTRIE pycna, V-00pasHblil monepevHelii npo¢uim U CTymeHyaToe He-
POBHOE [HO. BOJBIIMHCTBO KaHLOHOB GepeT HAuao Ha wweNbde, O6LIYHO Mpo-
THB YCTbEB KPYIHBIX PEK, I OPHEHTHPOBAHO IO HOpPMAaJM K OEperoBoil JIMHHU
(prc. 13-10), a HEKOTODBIEC OTKIOHAIOTCS, CNEAYA BIOJb TEKTOHUYECKMX PAHMULL
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Kak npaBujio, KaHbOHBI PacceKaroT KOHTHHEHTAJbHBIM CKJIOH A0 OCHOBAaHUS
1 BBIXOMST Jajiee Ha KOHTMHEHTAJIbHOE NOAHOXHKE B BHIC KaHAJIOB, BPE3aHHBIX
B KOHYCHI BbIHOCA. HEKOTOpbIE KaHbOHBI POJOJDKAIOT AKTUBHO PA3BUBATECA I1y-
TeM 5po3uM B HacTosiiee Bpems. OOGBIMHO TaKHME KAHLOHBI NPUYPOHEHBI K aK-
THBHBIM KOHTHHEHTAILHBIM OKpauHam. [IpeoOnajaroliiasi YacTh KaHbOHOB Iac-
CHBHBIX KOHTHHEHTAJILHBIX OKpaWH B COBPEMEHHYIO 310Xy CpPaBHHUTEJIBHO
MAaJTOaKTHBHA. B pesyibTaTe 3po3un B GOPTaX KaHbOHOB OOHAXAIOTCA Paspesbl
NOpPOJ KOHTMHEHTAIbHBIX OKpauH. [lMHa KaHLOHOB OT MECTa 3apOX/IeHUA 1O
CIIMSHUSI C KOHTHHEHTAJbHBIM NOJHOXHEM WM (PEeHOM BappUpyeT B IIMPOKHX
npenenax. Ilo ouenke Illenappa u Jlumna [963], xanboHel MupPOBOro OkeaHa
MMEIOT cpelHior umHy okojio 50 kM. Ilpu 3ToM caMblii JJMHHBIH KaHbOH
(370 kM) oGHapykeH B IOXHOW yacT bepunrosa MODA. IMoxaBoanble KaHBOHBI
IPUYPOUYEHBI YACTO K YCThSAM KPYIHBIX PEK, TaKUX, KaK Kosnro, Koaym6us, I'yn-
30n u Pona. [ny6okue TporonoJoGHbie MOABOAHBIC HOJMHBI MMEIOTCS TAKXKE
y nenbt Ianra, Miuna m Muccucunu [965]. Tloxsomblil KaHBOH Kouro yHuka-
JieH, TaK KaK OH NPOHMKAET BHYTPh KOHTMHEHTA B BHAC IIyOOKOTO 3CTyapHs.
JTOT KaHbOH HUI'PAET PELUAIOLIYIO POJb B BHIHOCE OTPOMHBIX KOJIMYCCTB NMOCTAB-
JeMOTO peKol 0cafovHOro Matepuana. M3-3a Hero y yCTbs DeKH Kouro Her
MpoKoit 1ebThl. CpeHUH YKJIOH JHA KaHbOHOB OYCHb KkpyToii: 58 M Ha 1 KM
[963]. Oanako 3Ta BesMuYMHA MOJTyYEHA 34 CYET KOJMYSCTBCHHOTO npeobJiaganys
KOPOTKHX KaHbOHOB, OOBIYHO XapaKTEPU3YIOLMXCA KPYThIMU YKJIOHAMM JHA.
V Gojiee JIMHHBIX KAaHbOHOB YKJIOH JHA, KaK IIPaBUJIO, MEHbIIE ¥ BapbUpyeT
B mpexenax ot 8 1o 13 M Ha 1 kM [963].

" Ocadxonaronaenue 6 kanvoHax. [IpiMEHEHHE HCCTIETOBATEJIbCKUX MTOIBOIHBIX
JIOZOK TO3BOJIMJIO HENOCPEICTBEHHO HA0ONATh OCAIKU U MHKPODHOPMBIL. peiIbe-
da B MOABOAHBIX KaHbOHAX. DTH HAOJFONCHHS MOKA3AJM, YTO AHO KaHbOHOB
OGBIYHO TJIOCKOE, MOKPHITO HA JHOOBIX IIyOMHAX MOTMEPEYHBIMHM 3HAKaMW psOu
¥ 3HaKaMH pa3MblBa BOKDYI BAJIYHOB, YTO CBUAETEJBCTBYET O JACATEIHLHOCTH
[IPHJOHHBIX TedeHWH. MHOTOYHMCIEHHbIE BAJIYHBI, JIEXAlWe Ha [HE KaHbOHOB,

70 % sepxHebaTuanbHbIX BUAOS

5 % BMAOB BepxHel YacTu cpeaxen Garnanu

25 % BMAOB HIDKHER YacTK cpeaHei GaTuanu

50 % BuAOB BHYTPEHHero wWenba

14 % BUAOB BHewWHero twensta

31 % BepxHe6aTManbHbIX BUAOB

1 % B8MA0B BEPXHei YacTu cpeaHen GaTuanu

1% BWAOB HWKHEN 4acTu cpeaHen GaTuanu

0610MKY PaKOBUH MONHOCKOB

O6unue yrnepoanCTorc BELLECTBa

Puc. 13-9. Pcrounuxn moctymnenns 6eHTOCHBIX dhopaMuuudep B MIIACTE TypOuaMTa U3 IJHOUCHO-
Boro pa3spesa bopmammu [Tuky B 10xHOK KampopHiu (karboH Bankom). [lpeanonaraercs, 1to Ga-
THAJIbHBIE BHOBI KHBYT HA MECTE OCAXJIEHHS, 2 OCTajIbHbIE MPHHECCHBL TypOUAHBIME MOTOKaMH

[511].
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Pnc. 13-10. BatuMeTpuyeckas XapTa KOHTHHEHTAJLHOIO wenbda M CKIOHA Y BOCTOYHOTO TI0Ge-
pexobst CIIA, Ha koTOpOit JeTatbHO M306paxXeHbl OABOHBIE KAHLOHBI H HX MPOACJDKEHHE Ha KOH-
THHEHTATBHOM noaHOXuK [850]. Us06aTer B MeTpax, npoBeaens: uepe3 50 u 200 m.

CHECEHDI CIOZ1A € KPYTBIX OOPTOB MPH IBHKCHHM MACC HOPOL. HekoTopsle kaHb-
OHBI, HanpuMep CKPHNNCOBCKMH KaHBLOH Yy nobepexbs H0XKHOM Kamubopuumu,
CIYXAaT CKaTaM#l, 10 KOTOPHIM CHYCKA€TCH BHH3 TECOK C COCENHHX ILISOKEE
Bepumna CxkpunncoBckoro kaHEOHA HAXOMHTCS Ha paccrosiauu Beero 60 kM oT
GeperoBoii JMHHM TIPH OTJIMBE U BEJET B CHCTEMY y3KHX KPYThIX YIIEIHH, CJIyXa-
ILMX IyTAMH BBIHOCA B MOPE IUISDKEBBIX NMeckoB (cM. i 10). B konorkax ocan-
KOB, B3ATLIX CO IHA KAaHBOHOB, HAaOJFONAIOTCA OGBIYHO TIPANALMOHHBIE, CIOM-
HaTbic MIM KOCOCIOHYATHIE TEKCTYDhI, OTPAXAIOUIME JHHAMIYHBII, 3MHU30aHYe-
CKHl PEXUM CeIMMEHTAanMH. J[BHXKEHHE OCAIKOB BHH3 110 JHY KaHBOHOB
TIPOHUCXOIUT, BEPOSITHO, NPH COYETAHUH MEUIEHHOTO KpHIA [301] ¢ Typ6umms-
MH IOTOKaMH.

TypGuansie MoTOKM Tiy6GOKO BpE3aOTCS B JTHO KAHLOHOB W S3POJUPYIOT WX,
CHOCSl TOHKMI MaTepuas BHH3 1O CKJOHY. 10 1MomBOmHBIM ¢potorpadusm u ny-
TeM HaOJIONEHHS ¢ MOABOIHBIX JIOJOK BBISBJICHBI OTULTH(}OBAHHBIE NIOBEPXHO-
CTM CTEHOK KaHLOHOB H OCBINHbIE HAKOIUICHHA Y OGpPYIIMBLIMXCS B pe3yJiTate
[IOAMBbIBA TDABUTAIMOHHBIMA TNOTOKAaMHM GOpTOB. DakThI CBHICTEJILCTBYIOT
O TOM, YTO OOJIbIIAs YacTOTA TYPOHIHBIX MOTOKOB IIPH HU3KOM CTOSIHMH YPOB-
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Hs OKeaHa B JMOXM YETBEPTHUYHBIX OJIENEHEHHH yCKOPSAJIa BpE3aHHE KAHLOHOB.
B 3Tu 310Xu NOABOAHBIE KAHBOHBI, OCOGEHHO KAHHOHBI ATIAHTUYECKHX OKpauH,
~ Obum 6oJiee aKTMBHBIMA NPOBOJHMKAMH TIECKA M IPABUS C KOHTHHEHTAJLHOIO
meab(pa Ha KOHTHHEHTAJIbHOE NOAHOXHUE U abuccanbHbie paBHUHBL [Ipu mocie-
JIETHUKOBOM TNOABEME YPOBHS OKCaHa BEPIIHHbBI KAHHOHOB OKAa3ajMCh 3aTO-
IUIEHHBIMU Y HIMPOKHUE ILIeJTbOBI OTASIHIM HX OT HCTOYHHKOB OCAA0YHOIO MaTe-
puaia, NepeMeIIABIIErocs BAOJb bepera. MHOTOUYHCI/IEHHBIE 3CTYapUH H JIATYHbI
Ha ATJAHTHYECKOM NMOGEpexbe CIYXUIM TAKKE JOBYIIKAMH OCAJOYHOTO MaTe-
puasa, 3aKpbiBasi €My IOCTYN B KaHbOHBI [301] (cm. . 10). KaHbOHEI THXO0O-
keaHCKON okpauHbl CeBepHOM AMepuku, Ha0GOPOT, 6bUM 6OJiee AKTHBHBIME
B TIOCJIENICAHAKOBOQ BpeMsi. B 9TW KaHLOHBI NOCTOSHHO MOCTYNAET GOJBLIOE KO-
JMYECTBO OC3[I0YHOTO MATepuasia U3 PeK, NOYTH 3aNOJIHUBLUMX CBOM 3CTYapHH.
OTU peKu pasrpyXaloT CBOM TBEPIbIl CTOK BCETO B HECKOJLKHX COTHSX METpOB
OT BCPLIMH KaHHOHOB KJIM BEIHOCAT OCAJOYHBINH MaTepHall Ha IUISHKH, OTKYJA OH
BIOJILOEPETOBBIME  IOTOKAMU COPACHIBAETCS B BEPLUMHLI KAHLOHOB [301].
B kanbone AcTopus, NpoTHB ycThs pekn Koaym6us, nociemuue KpYIIHBIE TYp-
OuaHbIe MOTOKKM NMATAIMCh MACCAMHU BYJIKQHOKJIACTHYECKOTO maTepuaia, BEIOpo-
IICHHOTO MpH KATACTPOGHYECKHMX M3BEPXKEHUAX ByjkaHa MaynT-Masama 0koJio
6000 ner Hasan [7823?

TypOunHele MOTOKH OTKJIOHAIOTCA MO ASHCTBHEM CHJIBI Kopuosmca. Me-
Hapn [ 732] o6Hapyxuu 3T0T 3¢dekT nyTeM HabImoneHu Hax FJTyOOKOBOTHBIMH
KaHaJaMH, IPOPE3aHHbIMA TYypPOMIHBIMH IOTOKaMM, KOTOPHIE UMEIOT TEHJIEH-
1o n3rubaThes BaeBo B CeBEPHOM NOJIYHIADHH, IO KpaiHek Mepe BHauajne. OH
BBICKA3aJ1 NIPEANOJIOKEHHE, YTO TYPOHIHbIE IOTOKH OTKJIOHSIOTCS BIIPABO H OT-
KJIablBalOT HA NPaBOH CTOPOHE NOJMH 6oJiee BBICOKHE NPHPYCJIOBBIE BAJIbI
(puc. 13-10). KpynHerit TypOHIHBIN HOTOK CTPEMHUTCH NEpeTeyb yepe3 0oJice HU3-
KHE€ NpUPYCJIOBbIC BAJIbI HA JICBOM GOPTY H B pesysbTaTe 06pasyeT KaHaJbI, KO-
Topbie 3arubatoTca BieBo. OTa runmoTe3a Gblia MOATBEPXKACHA HAGIEONCHUSIMU
Ipatra [851], o6HapyxuBILEro, 4To mpaBbie (FOXKHbBIE) Gopra kaHbOHOB 'ya30H
¥ VUIMHMHITOH BbILIE, 4eM JieBble (puc. 13-10).

Wcnosmb3ys aBTonomHbIe m3Meputesw Teuennii, llemapa u ero COTPYAHUKU
TI0Ka3aJH, YTO NPUJIMBHEIE CHJIbIL, [JEHCTBYIOIME B KaHbOHAX, CO3AAIOT IEPHOIH-
HCCKM MEHSIOIMECS NIOTOKM C NEPHOJIOM, XapaKTepHBIM /IS NIPUIIMBOB, B 00Jice
DIyOOKHX YacTAX KaHbOHOB M Bce GOJie€ KPAaTKONEPHOAHBIE B MX BEPXHUX Ya-
ctaX. Ha riyOuHax HeckosbKO COT METpOB IEPHOZ TaKMX MOTOKOB KoJjeGalics
oT 20 MHH [I0 HECKOJILKHMX YacOB, BEPOSITHO, 3a CYET BHYTPEHHHUX BOJH. C yBEJH-
YEHUEM TIIyOHHBI NIEPHO/ MOCTENEHHO MPUOIIKAIICA K OJIyCy TOYHOMY NIPUIIAB-
HOMY. BBITM U3MepeHB! ckopocTh TeueHuit a0 30 cM/c, LOCTATOYHbIE IS nepe-
HOca GOJIbUIMHCTBA IPAHYJIOMETPUYECKHX THIIOB OCAIKOB. DTH JAHHBIC IIOKA3BI-
BAalOT, YTO B KaHbOHAX CYIIECTBYET CYMMAPHBIH HHUCXOASLOWMI NOTOK BO.IbI
u 0canxoB [636]. V ocHOBaHUS KOHTMHEHTANILHOTO CKJIOHA, I/le BBITOIAKHBAHUE
CKJIOHa OOYCJIOBJIMBAET BBINAJCHNE OCALKOB, KAHBOHBI PAa3rPyKaroTCH, o6pasyq
KOHYCBI WJIH (eHbl. MHOTHE KPYIHBIE IO/IBO/IHBIE KAHBOHBI, JOCTUTAOIIHE OCHO-
BaHHUs CKIIOHA, MPOJOJDKAIOTCA HA KOHTHHEHTAILHOM IIOJHOXHUA B BUJE TIyGo-
KOBOJIHBIX KaHAJIOB TIyOMHOM HECKOJIBKO METPOB M INMPHHOM HECKOJIbKO COT
METPOB. Y HEKOTODbIX U3 TAKHX KAHAJIOB MMEIOTCS IIHPOKHE H3rUOHI U pykaBa,
a 4acTb OKaHMJICHa NpupycrnoBbiMu Banamu [301]. Bo muormx clIyyasix cocen-
HHC HA KOHTMHCHTAJLHOM CKJIOHE KAaHBOHBI CJMBAIOTCA HAa KOHTHHEHTAJILHOM
TNIOQHOXMH, CIOBHO NPUTOKK B peyHOM cucteme. Hanpumep, kanboust IaTTepac
u ITaM/MKO BMeCTe ¢ HECKOJILKIMH Ge3LIMAHHBIMI, CIMBIUHCH, IIPOAOJIKAIOTCH
KaK €IMHBIH TIyOOKOBOMHBIH KaHaj BIUIOTH 0 Kpas aGHccalbHOI PaBHUHBI
I'atrepac Ha rmyGune 5300 m.
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Jns1 06BsICHEHHS TIPOUCXOXICHNSE M COXPAHEHHUS MOIBOIHBIX KAHLOHOB Tpe.-
JIOKEHO MHOTO MEXaHH3MOB. XOTS Teleph OOJILIIMHCTBO HCCHeoBATENIEH CUH-
TAOT, YTO KaHBOHBI IPOPE3aHBI TJIaBHBLIM 00pa3oM B pe3yJbTaTe NedTebHOCTH
CTEKaIOIMX II0 CKJIOHY TIOTOKOB OCAJIKOB, B TEUEHUE MHOTHX JIET MEXIy HPOTH-
BOCTOSAILMHA APYI APYTY TEOPHUSIMH CYLIECTBOBAJIM OOJIbIINE NPOTHBOPEYHS
[1130]. K 30-m romam yTeepmusmch aBe riiaBHble Teopuu. Illemapn oTcTamsan
THIIOTE3Y IIIyOOKOH cyba’paIbHOH 3pO3UH B MOMEHT BPEMEHHOTO NMOJBEMA KOH-
THHEHTAJIbHOH OKPAWHbI, 33 KOTOPBIM CJIEXOBAJIO OBICTpOE 3aTOMJICHHE, 4 3aTeM
3aI0JHEHHE OCaKaMi M HOBOE PACKPLITHE B Pe3yNbTATE MOJBOJHBIX ONOJ3HERd.
Hpyras runotesa, pa3dpaGoTanHas [leim, yTBepXkiana, 4TO KaHbOHBI BPE3aHBI
IJIOTHOCTHBIMH TEYEHHSIMH BO BPEMEHAa HM3KOTO CTOSIHHSI YPOBHS MODS, KOra
HMEJHMCh OOUIIbHBIE HCTOYHMKH OCafo4YHOTO MaTepuasia. KioweH [611], pa3pus-
i 3Ty HIOElo Jajblie, 6611 yOexaeH, 4To TypOHIHbIE IOTOKH B COCTOSHHM CO-
3JaTh BCIO CHCTEMYy KaHBOHOB ITyTeM 3po3uu. [locnenyronme pabGotst nokasasm
IPUMEHAMOCTb O0DeHX THIOTe3 KO MHOTHM KaHBOHaM. BeplMHBI psfa KaHbo-
HOB, OJIM3KO MOAXOSAILIME K COBPEMEHHO! OeperoBoi JIMHUH, BEPOATHO, OTYACTH
Bpe3aHbl cybaspasibHOI 3po3ueil BO BpeMsl HU3KOTO CTOSIHHS YPOBHSI MOpS, a He-
KOTODBIE M3 HUX SBASIOTCSH NPAMBIM IPOHOJDKEHUEM COBPEMEHHBIX DEYHBIX JO-
JIMH, KOTOPBIE PACCEKaJ OCYIIMBINMKCS MPH IMNOHIKEHUH YPOBHSA MODA IIENbd.
Takue BepIMHBI KaHBOHOB OBLIIM C T€X IOP 3aTOIUICHH U OAJECPXKUBAJIHCh OT-
KPBITHIMH HMJI 3POAUPOBAUCH TYPOMAHBIMH W TPABHTALMOHHBIMHM MOTOKAMHU,
ONOJI3aHMEM MJIM MHBIMH IOJBOAHBIMU JAUHAMHYECKUMH IPOLECCAMHU.

Dpo3us TOABOMHBIX KAHBOHOB TpeOyeT OOMIILHOTO TOCTYIJIEHHS B UX BEp-
IIMHBI OCAJOYHOTO MaTephalla C KOHTHHEHTOB. TecHast CBA3b MEXKIY KPYNHBIMH
peKaMH ¥ HaXOIAIIMMHUCA Ha UX IPOJOJDKEHUHM KaHbOHAMH IEMOHCTPUPYET pe-
HIAIOIIEE 3HAYEHHME TaKMX TOYEYHBIX HCTOYHMKOB OCAJOYHOTO MaTepHasa.
O Bo3pacTe NMOJBOJHBIX KAHBOHOB H3BECTHO MaJio, HO NEPBOHAYaJIbHOE Bpe3a-
HHE MHOTMX M3 HHMX IIPOHM30IIUIO, BEPOSITHO, B NO3IOHETPETHYHOE BpEMS 3a CHET
TEKTOHMYECKUX U 3BcTaTHYecKuX coObiTuil. KanboHbl popmupoBamnce ocobeHHO
aKTHUBHO, NO-BUIUMOMY, B TEUCHUE NOCIEIHUX 2—3 MJIH. JieT, koraa B CeBepHOM
NOJIyLIAPHM HEOAHOKPATHO CMEHSJIM IPYI OpyTa KPYIHBIE MaTePHKOBLIE JIEIHH-
KoBble HMTHL IlpH CBS3aHHBIX C 3THM MOHMXEHMSIX YPOBHS MOPS KOHTHHEH-
TaJIbHBIE LIENb(Bl OCYIIAIICH, ¥ PEKH NpOpe3ail B HHX JOJIMHBI, pas3rpyxasch
Ha BEPXHIOIO YaCThb KOHTHHEHTANBHOTIO CKJIOHA. HTEeHCHBHOE Bpe3aHue KaHbO-
HOB MMEJI0O MECTO TaKXKE B NEPUObI HU3KOTO CTOSIHUSI YPOBHSI MOpS B DaHHEM
Kaiinozoe [943].

Ocob6enHo 3(dexTHEI KaHBOHBI IOTO-BOCTOYHON uacTH bepuHroBa Mops —
KaHbOH bepuHra, kanbod JKemuyr, BO3MOXXHO KpPYHHEHIIMA B MHUpE, UMEFOLLUH .
o6bem 8500 kM3, n xambon ITpubeuiosa [920]. B Tewenne mosaHeTpeTHYHOTO
M YETBEPTUYHOTO BpeMEHH KaHbOH bepmHra mepuoaumuecku TO Bpesajics, TO 3a-
HOJIHAJICA OCaKaMM, IepeMelllaBumMucs BOOJH ero ocu. Kanbouwsr XKemuyr
u ITpuGbinoBa Bpe3aHbl, OJHAKO, LEJMKOM BO BpEMS ILIEACTOUEHOBBIX NMEPHOI0B
HH3KOTO CTOfHHS YPOBHS MODs, KOrJa TJIABHBIE PeKM AJSACKY BMAJajil HEMoC-

JICTBEHHO B MX BEPIIMHBI, BBIHOCA OI'PDOMHBIE MacChl JIEAHHKOBOTO MaTepuaa
920].

O6pa3oBaHHe MHOTOYHCIIEHHBIX KAHBOHOB y BOCTOYHOTO nooGepexbs Cepep-
HOH AMEPHKH TECHO CBS3aHO C OJIM30CTHIO JEJHUKOBOTO IIMTA B 3MIOXM YeTBEp-
THYHBIX oJyiefieHeHuit [301]. Mexny JlabpamopoM u MpicoM I"aTTepac HACUMTHI-
BAETCs IO MeHbIIEH Mepe 190 KaHbOHOB, a fajiee K 0Ty UX KOJUHYECTBO 3aMETHO -
yObiBacT. AKTUBHOE Bpe3aHHE KaHbOHOB IPOUCXOIMJIO B paiioHe K CeBepy OT
Meica ["aTTepac B Te BpemeHa, KOrja JIeHMKOBBIH IIMT MOCTAaBJI HA KpaH
mienbda B OOJBIIMX KOJUYECTBAX TEPPUICHHBIH MaTepuasd B neaomM ocobeHHO
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60JIbIINE KAaHLOHBI OTMEYAIOTCA B TeX padoHax, TAe JIEAHMNKOBBIR IMUT JOXOAUN

Jo xpas wenbda [301]. XoTs akTHBHAS 3pO3Hs MOCJTE HUCYE3HOBEHWs JIEAHHM-
"KOBBIX IIIMTOB 3/1ECh B OCHOBHOM IPEKPATHIIACh, OTCYTCTBUE 3aIOJIHEHUS YKA3bI-
BAET Ha TO, YTO B KAaHBbOHB! [OCTYNAET MAaj0 OCAJAKOB M YTO OHH BCE ellle
CJIyXkaT BBIBOJHBIMU KaHallaMd JFOOOTO NOMaBHIEr0 B HUX OCAJOYHOTO MAaTe-
puaa.

Mecta akkymy/asauun ocagouHoro Martepuana. Kowuycwl evinoca mypbudumos
( mypbuoumnvie genwr). Korga TypOHAHBIE TTOTOKH JOXOOAT AO OCHOBAHMSA KOH-
THHEHTAJILHOTO CKJIOHA, OHM OTJIAraloT INEPEeHOCHMBIH OcCaJo4HBI MaTepuas
B pa3HblXx (anuajbHBEIX OOCTAaHOBKAaX —HA INIyOOKOBOAHBIX ()eHAX, KOHTHHEH-
TaJIbHBIX NMOJHOXNAX, aOUCCANBbHBIX pPaBHMHAX M TJIyOOKOBOIHBIX kejaobax. Bee
OHM ACHCTBYIOT KaK €CTECTBEHHBIEC JIOBYIIKH H3-32 YMEHBLICHHS VKJIOHA IHA.
Haubonee BbIpasuTesbHble M OBICTPO pacTylMe aKKyMYJISITHUBHBIE (DOPMBI
BCTpEYaloTCA NPOTHUB YCThEB KPYIHBIX PEK M MOABOJHLIX KaHbOHOB. ITpeobia-
Jarolas 4acTb OCaJA0YHOIO MATEPUAIIA, CIIArarouero (peHsl i KOHTHHEHTAJILHbIE
HOJHOXMS, MOCTYIAET, BEPOSTHO, O OHY KAaHAJNOB, MHUHYS KOHTHHEHTAJILHBIN
CKJIOH. I3 yCThsSl KaHPOHA 3TOT MaTepHas NoNajacT B JOJIUHY MW CHCTEMY JO-
JIMH ¥ CJIEAYET [0 Hel A0 30HBI AKTMBHOTO HapaumBanus ¢ena. MeHapa E732]
Ha3BaJj Takue akKyMyJSTHBHbIE 0Opa30BaHU B YCThSX KaHbOHOB y THxoOkeaH-
ckoro nobepexns CesepHOH AMepuku 2.aybokoeoonvimu genamu (deep-sea fan).
[MonoOHble akkyMyssiTHBHBIE (OPMBI NMPOTHB YCTHEB PEK B ATIIAHTHYECKOM
okeane ObuM HasBaHbl FOMHTOM c coaBTopamu [322] abuccasbnvimu koHycamu
(abyssal cone). BMecTe Bce TMMNBI ()eHOB U KOHYCOB, OGPa30BaBIIUXCA B I1yBOKO-
BOJHBIX YCJIOBHAX ITyTEM HAKOIUICHUS TEPPUICHHBIX OCA/IKOB, MOJYYMJIM HA3Ba-
Hue mypbuoumnsix genos (turbidite fan) [885]. Cnoxuas ucropus TypOuanuTHOM
OacceiHOBOH CeMMEHTAIUH ONPEAESISETCS B3AaHMOOTHOIUEHHAMHN MEXIY HCTOY-
HHUKaMU TEPPUIEHHOTO MaTtepuasa u ¢opmoii Hacceitna. Ecsm omun Gacceitn 3a-
TMOJIHUTCA OCaJKaMM, TO MOTOKU HAYHYT MEepeTeKaTh B COCETHHU, paHee U30Jm-
pPOBaHHBIA OT NEPBOTO.

Ipoueccel, koHTpoJMpyromme Mopdosoruio ¢dena, MoKa HE COBCEM SICHBI
[790]. Feomopdonornueckne uccnenOBaHUs ¥ U3yYEHHE PACHPEIENEHUS TIPHIIO-
BEPXHOCTHBIX CJIOEB OCadKOB HE JAIOT NpPEACTaBJeHHs O MPOLEccax pocTa IIIy-
GoxosoaueIx ¢enoB. Hopmapk [790] BBIABHHYJ OCHOBHBIE KPMTEPHH IOCTpOE-
HAS KapTHHBI POCTa TypOMIUTHBIX (peHOB. OH CUMTAJL, YTO AJII 3TOrO HYXKHO
BBIICHUTh IIPOMCXOXJIEHHE TEPPAC, NPUPYCIOBBIX BAJOB U OINOJI3HEBBIX (POPM
(EHOBBIX MOJMH, XapaKTep OKOHYAHMN 3THX [OJIMH, HPOUCXOXAECHHE MEJIKUX
CTPYKTYPHBIX ¥ MOP(DOJIOTHYECKUX 3JIEMEHTOB TIOBEPXHOCTH (eHa 3a Npenesamu
nomH. Hopmapk ycraHOBMIL, 4TO (eH BKIIOYACT HECKOJBKO YETKO OTJIMYAIO-
IMXCs OpYT OT Apyra oO6cTaHOBOK ocajkoHakoIulenus. Ha monepedsoM npodm-
Jie TIOBEPXHOCTH (h)eHa BBIAEISIOTCS 1) KaHaJbl, 2) NPUPYCIOBBIE BAJIbI, 3) MEXKaA-
HaJbHEIE npocTpaHcTBa (puc. 13-11) [885]. Ha paamansaoM mpodmuie yaaercs
pa3/MYuTL OOCTAHOBKM BEpPXHEH, cpelHeil W HuxHel vacteit ¢ena (puc. 13-11).
Takoe TpexujeHHOE [eJIEHHE HE BCET/ila YETKO BBIPAXEHO, OCOOEHHO Ha 6OJb-
IMHCTBE abuccanpHbix kKonycoB [885]. HopMapk npumaeTr ocoboe 3HaveHue pe-
JIMKTOBBIM M 3aXOPOHEHHBIM KaHajaM, KOTODBIE YKa3bIBAlOT Ha IIPEXHEE I10JIO-
XEHHE NOJMHBI (PeHa U ero NMPUTOKOB. 3HAUMTEIIbHAS YACTh MOBEPXHOCTH MEXKILY
KaHANAMU IOKPHEITA TOHKUM CJIOEM TeMHUIEarnv4eckoro Hja, TOrAa Kak Ha IOHe
KaHAJIOB 34JIEral0T TOHKO3E€PHUCThIE TypOumuThl. CTPyKTypa COBpEMEHHBIX (e-
HOB OblJIa co34aHa BO BpeMs OBLICTPOTO HAKOIMJIEHMS OGJOMOYHBIX OTJIOXEHWl
B IIEPUOBI HU3KOTO CTOSIHMS YPOBHSI MOPS B TLIeHicToIeHe. CKOPOCTH OCaJKOHa-

" KOIUIEHHs yMeHbUmMiMch npuMeprHo co 100 ¢cm/1000 net B mueiicTouese 10
5cm/1000 et B mactosiiee Bpems [231, 780, 885].
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BepxHuis chen

Kowrunemanbnhm CKROH

Otmepimit
cynpacheH

Cynpadren

10 km

Cynpaden
A —_—

PAAVANDBHLIA NPOGUNDL A

Puc. 13-11. CxemaTudeckas MOZETb POCTa NOABOJHOTO KOHYCA BHIHOCA ((DeHA), MOKA3BIBAIOIAN aK-
TUBHBIC M OTMEpIIMEe aKKyMyJSTUBHbIE JonacTd (um cympadens) [790].

Pynke [885] nan cnenyroutyro kmaccudukaimio TypOHANTHBIX GEHOB 110 HC-
TOYHHKAM IIOCTYIUICHHS OCaJ0YHOTO MaTepHasia:

1. I'1y60k0600HbIe henbl y YCTHEB KAaHBLOHOB.

2. Abuccaavbublie KOHYCbl y NENBT KPYMHBIX peEK.

3. Bauxcnue enst pponma deavmpyl y NENLT ¢ 6IM3KO PACTIONIOKEHHBIME UC-
TOYHHKaMH B 03€paXx; IMTAKOTCS [JABHEIM 00Pa3oM IeHepUpPYeMBIMH PeKoif Typ-
OGUOHBIMEM MOTOKAMHY. ,

4. Penvl KOHMUHEHMAALHOZ0 NOOHONCUA, POPMUDYIOILMECS NOJ BIHMSHHEM
KOHTYPHBIX TEYEHHH, NE€PEOTNAraloNMX OCAAKH; PUMEPOM CIYKHUT KOHTHHEH-
TaJbHOE NMOJHOXHUE Y BOCTOYHOro mobepexbss CeBepHOM AMepHKH.

5. @envt cmewanno20 muna. )

I'aybokosoonsie ghensl. TTOCKONILKY HCTOYHMKOM MaTepuana ajs IyGoko-
BOIHBIX (EHOB ABJIAIOTCSH QUKCHPOBAHHBIE B ONPE/ENIEHHON TOUKE YCThS KAHBO-
HOB, y 9THX (CHOB 4€TKO BbIpaXieHa BepIIMHa (apex) (puc. 13-11). Tlpu cimsuum
cocemux enop 3Ta Popma ocnoxusercs. Paauyc deHos BapbHpyeT OT aecsat-
KOB KMJIOMeTpoB (Hanmpumep, ¢persl Kaymdopuuiickoro 6opaepiaenaa) no moutu
300 kM y xanbona Montepeii [ 781, 885]. MomHOCTb 0CakoB peiko IIPEBBILIAET
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1 kM. OcoBeHHOCTH pocTa (eHa 3aBUCAT OT COOTHOMIEHHMH COOBITHH BHYTpH
¥ BOKDYT (EHOBBIX [OJMH CO CTPYKTYpod M MODP(OJIOTHed OTKPEITOTO tena
[790]. DT OCOGEHHOCTH HENb35 BHIACHUTD, HE NMOHSAB NPOMCXOX/ICHAS M HE/AB-
Hell McTopuM cHcTeMsl ¢eH—JgomuHa. HaxoouTes M COBPEMEHHAS CHCTEMA
heH - JOTMHA B PABHOBECHH C CYHIECTBYIOIUEH MOPOOJOrHeH tdena? Ecimu HeT,
TO pocT (heHa MOXHO PEKOHCTPYMPOBATH TOJIBKO HOCJIE TOTO, KaK OyayT BBIAC-
HeHbl W3MEHEHHS, IIPOMCXOIMBIINE OCIE NMPEKPAIeHuss pocTa [790]. Mnorue
dennl, Hanpumep (eH kaHbOHAa ACTOPHs, HEPABHOBECHBI MO OTHOIUCHHIO K COB-
PEMEHHBIM YCJIOBHSAM, IIOCKOJIbKY OHH pa3BHJIMCh B YCIOBHSX bonee HU3KOTO
crosHus ypopust Mops [780].

Hopmapk [790] mo pesynbTaTaM u3yueHus (eHOB Can-Jlykac u AcTtopus
peackasal, uTo pocT eHa BKMoYaeT obpasoBaHue QEHOBOH JOJMHBI C PUPYC-
JOBBIMM BajJlaMH MJIM BepXHero ¢eHa, paclMpsIOINEerocs B CTOPOHBI OT YCTbA
kaHpoHa (puc. 13-11). JJoymua XapaKkTepH3yeTCs NPHUPYCIOBHIMH HaMBIBHBIMM
BaJaMM, a JHO JOJHHBI MOXET HAXOMMTBCA Hal OOIIe# MOBEpPXHOCTbIO (eHa.
HaMbIBHBIE BAJIBI CTAHOBSITCS HYJKE ¥ MCY€3al0T B HANTPABJICHUH BHU3 IO KOHYCY.
BbicTpas pajuaibHasi aKKyMyJIIMsi OCa[JKOB y KOHIA JOJWMHBLL C BAJdMH yCKO-
pseT mpoLecc pocta B 3ToM ydacTke dena. Ha noBepxHOCTH (dena obpa3syeTca
aKKyMYJIATHBHBIH KyNOJ HJM JIONACTh, HMEHyeMas cynpagpenom [790]. Cympa-
den (puc. 13-11) nmpepcTaBiseT co60i HEOOIBIIYIO AENBTY WM KOHyconmoao0Hoe
obpazopanne. OH (GOPMHMpYETCs, BEPOSTHO, B pe3yJbTaTe pacTekanus Typ-
GUIHBIX TIOTOKOB IIOCJIE MX BBIXOJA U3 CTECHEHHOH NPUPYCIOBBIMU BaJIaMH I0-
ymubl. Ha pammanbHoM mpodwie cynpadeH BBITJISAMT Kak HASKAH BBITYKIBIH
KBEPXY CEFMEHT Ha BOTHYTOM B OCTAaJbHOM 4acTh mosepxHOCTH dena. Ha mo-
BEPXHOCTH CynpadeHa HMEIOTCS MHOTOYHCIICHHBIE KaHAJIbI [790], o6pasyronme
BBICTPO MEHSIOIIYIOCS CHCTeMy pykaBos (puc. 13-11). Murpaius jonactedt dena
co3aaeT (EHOBBLIM KOMILIEKC, NOCTPOCHHBIA W3 HECKOJIbKMX HHIAWBAAYAJBHBIX
denos. CynpadeH NepexoquT KHM3Y B MOYTH BBIPOBHEHHYIO HIKHIOKO 4acTh be-
Ha, JMILCHHYIO Aaxe HeGOJbImMX KaHayoB (puc. 13-11).

A6uccarvnble KOHyChl PA3BHBAIOTCA y JENbT KPYMHBIX DK, XapakTepU3yro-
MXcs OGIMPHBIME BOJOCGOpHBIME GaccefiHaMu U GOJIBITMMHA  BETMUMHAMM
TBEPAOTO CTOKAa. KpynHsle AebThl, HAPAUMBAIOUME KOHTUHEHTAJIBHYIO OKpau-
Hy, BCTPEYAIOTCS OOBIYHO HA AMBEPIEHTHBIX OKpawHaXx. B ATjaHTKe M3BECTHBI
CEMb 3HAUMTE/bHBIX 1O BeJMUMHE KoHycoB: Csrtoro Jlaspentus, I'ynsona,
Muccucuny, Amasonku, Opamxesoit, Konro u Hurepa [297]. V Tpex u3 Hux
(Muccucunm, Amasonks 1 Hurepa) riy6okoBoaHble KOHYCHI OOpasyrOT TeCHbIE
Tapsl C AeTbTAMA. Y OCTAJBHBIX YETHIPEX PEK UMEIOTCS TOJBKO IIIyOOKOBOMIHBIE
KOHYCHI, CBSI3b KOTODBIX C COBPEMEHHBIMH pekamu cialas. DTO OOBACHACTCA
Majloif MX aKTMBHOCTHIO B HacTosimee Bpems (Cstoro Jlappentus, ['yason,
OpamxeBas) WM TEM, YTO BO BPEMs HU3KOTO CTOSHHMS YPOBHA MOps y HHX
00pa3oBaimch TIyOOKO BpE3aHHBIE ICTYyapuH, 3aNlOJHEHHE KOTOPBIX NPOAOI-
xaeTcst o cux nop (Csiroro Jlaspentnsi, Amasonka, Konro) [297]. Tpu sesm-
KHX pexun Mmupa-—Amasonka, I'anr—bpaxmanyTtpa ¥ MHuCCHCHITH — BRICTPOUIH
KpyNHEHIIHE KOHYChl. AbHCcaibHbIE KOHYChl PAaCUMPSIOTCH B CTOPOHY OKe€aHa
¥ OOBIYHO MepexoasT B oOUmMpHble abuccaibHble paBHUHBL [[JMHA UX BapbHpYyeT
ot 300 xm (xonyc Pousr) mo moutu 3000 kM (BeHrambckuil KOHYC), a IIMpHHA
npesbiaeT 1000 kM (BeHraabekuil KoHyc). MOIIHOCTh OTJIOKCHUN BHY TPEHHEH
YacTH KOHyca MOX€ET AOCTAUraTh 12 kM, Kak B ciydae BeHraibckoro KoHyca
[227]. Benrambckuit KOHYC TOCTPOEH M3 HEPEOTIOXEHHBIX PEYHBIX BBHIHOCOB
Ianra u Bpaxmanytpsl. HakomnseHye ocakoB UCIBITHIBAJIO BIMSHUE TEKTOHHUYE-
CKHX IPOIECCOB, HAYABLIMXCS TOCIE TOTO, kKak VHImiickas IUIMTAa CTOJIKHYJACh
¢ Asueif B J0LeHe, 06pa3oBaB K cpeHeMy MmuolieHy I'mmanam. WuTeHcHBHOE
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BO3abIManue 'mMasaes moytu na 2000 M B HYCTBEPTUYHOE BPEMs COMPOBOXKA-
JIOCb MHTEHCHBHOH 3PO3UOHHOM NESTENLHOCTHIO, B pe3yJIbTaTe Yero Yepes ped-
Hylo cucreMy Ianra-BpaxmanyTpel B Benrambekuii  3ams NOCTYNIal0T
OTPOMHEIE KOJMYECTBA TEPPUTEHHOTO Matepuana. Cyas o 00BeMy BBIHOCHMO-
[0 MaTepuana, CKOpOCTh JeHyAalMu | MManlaeB coOCTaBlsieT B HACTOsLIeE BpeMs
Gonee 70 cM/1000 Jer.

CaMbIM KpynHBIM y no6epexuit CeBepHoit AMEpUKH SBJISETCS KOHyC Muccn-
CHIIM, POJOJDKAIONIMH €€ NebTy B CTOPOHY MOPS (CM. L 10). 3To O6IM pHEIIi
KOHYC C BOTHYTOH HOBEPXHOCTHIO IUIOINANBIO 0K0JI0 200 Thic. KM2 [757]. Konyc
COCTOUT M3 TPEX OCHOBHBIX, TUIMMHBIX [JIS TypPOMIMTHBIX denoB uacreit. Ha
BHYTPEHHEH YaCTH KOHyCa HMeeTcs YacTHYHO OKAMMIICHHBIA BAaMu KaHaJl, Ko-
TOpBIN Bpe3aH B (oJiee APeBHUE OCaIKK KoHyca. KaHan 3amondeH nosmueneii-
CTOLCHOBBLIMU TOHKO3CPHHCTEIMU TEPPUICHHBIMH OCAIKAMI, Cpennsist yactb ko-
HyCa COCTOMT U3 KOMILIeKca (JEHOBBIX KaHAJIOB, KOTOPHIE BBICTPOMIIM cynpades,
BO3BBIIAKOLMACT Ha 500 M Haj OKpykaroei NOBEPXHOCTBIO (eHa. HuxHss
YacTh ()eHA XapaKTEPU3YETCS POBHBIMH MOJIOIMMU CKJIOHAMM, COAEPKALLMMH
SI3BIKH OTJIOXKCHHMM KaHAJIOB.

XapakTep ocamKkoHAKOILUIEHHS B KOHYCE MCHSUICA B 3aBUCHUMOCTH OT KOJieHa-
HUI YypoBHS Mops. Bo BpeMeHa BEICOKOrO CTOSHHS YPOBHS MHucCCHCUIIN TI0-
CTpOHIIA Ha IueNbge, 6JM3 CBOUX MHOTOYHCIICHHBIX YCTBEB, AJIEKO BBIJABHHYThHIE
ACJILTHL THIA JIONACTHBIX WJIM NTHYbEH janel. B mo3maem niencroueHe (18 Tric,
JI€T Ha3ajl), KOTa YPOBEHb MOpS IOHU3WICH GoJjiee deM Ha 100 M, Muccucunu
BpE€3dJia KaHbOHBI B KOHTHHEHTAJBHBINA HIEThd u pasrpyxajia BbIHOCHMBIH €10
MaTepuasl NpsAMO Ha CKJIOH, OTKY[a OH Il Ha MIOCTPOEHHE KOHYyCa.

Bausnue xonmypuuix meuenuii Ha KonmunenmaisHbie nooHoxcus. BelsBrieHue
XuseHoM u ero komneramu B 1950—1960-¢ TONbl KPYIHbIX aKTHBHBIX aKKyMyJIsl-
THUBHBIX TEJI EPEOTIIOKEHHBIX OCAAKOB HOCIYXKHIIO HEOIIPOBEPKUMEIM [OKa3a-
TCJILCTBOM TOTO, 4TO MOBEPXHOCTHBIN CIIOH OTJIOKEHUH KOHTHHEHTAIBHOTO noj-
HOXHUA BCCbMa NOJBHXKCH M MOXET Iepe]l OKOHYATEIbHOM duxcauueii Ha aHe
[IEPEABUTATLCS HA TBICAYM KHMJIOMETPOB MapaljiesibHO CKJIOHY. XH3€H C COaBTO-
pamu [453] npeanono)um, 4To KOHTHHEHTALHOE IIOTHOXHKE Y BOCTOYHOIO MO-
Gepexbs CeBepHoit AMepuku chOPMHUPOBAHO B OCHOBHOM B pe3yJbTaTe COB-
MECTHOTO [JCHCTBUS TYPOMAHBIX TOTOKOB M KOHTYpHbIX TeueHnid. KoHTypHsle
Te4eHHs (CM. TIL 8) CO3Aar0T cepuro AKKYMYJIITUBHBIX GOPM OT HEGOIbIIMX 3HA-
KOB PsA0M O KPYNHBIX OCA/IOYHBIX BOJIH MJM JIOH C AMIUMTY 10N B JECATKU MET-
POB M [UIMHOX BOJHBI B TbICS4M MeTPOB. OHH e MOTYT HAMBITh TaKHe
KPYIIHBIE, NapaJLIeibHbIe CTPYSM TEYEHHH aKKYMY.JISTHBHbIE XpeOThI, Kak BHeI-
Hue xpe6Thl breiik-Barama u Bousmbmo AHTrbCkmii, B TJyOHHHOM, ABUMXYIIEM-
Csl Ha 10T 3anaJJHOM MOTPAHUYHOM TeYeHUH Y BOCTOYHOTO noGepexbst CeBepHoil
AMeprku 3aMepeHb! ckopocTtd 10 18 cM/c. IIpu Takux BBICOKHX CKODOCTSX Teye-
HHE CIIOCOGHO NMEPEHOCHTb OCANOYHBIE YACTHIBI 0600 pasMepa, UMeroIIHecs
B OcCajkaXx KOHTHHCHTAJBHOIO MOAHOXUS. OmHAKO KOHTYpDHBIE TEYECHUS
NPEACTABIAIOT COB6OM MOCTOSHHBLIE MOTOKH, CKOPOCTH KOTODBIX OJIMXE K MHHH-
MaJIbHBIM  BEJMYMHAM, HEOOXOMMMBIM Ui TPAaHCIOPTA OCAIKOB. MaKci-
MA&JILHBIC IS OK€aHa MOILHOCTH OCAAKOB IPHYPOYCHBI K OCSIM LiIyOHHHBIX IO-
TPaHHYHBbIX TEYCHHUH, a IO Mepe yAaJIeHHS OT OCH OHH yMmenbarotcs [449]. Ocp
TEYCHUS C HAMOOJBIIMMI CKOPDOCTSMHM M BeHYHHAMM MacCONEpeHOCca OTKJIOHE-
Ha fieiicTBUeM cHubl Kopuomica Bipaso mo oTHoLeHmio k €T0 HalpaBJICHHIO.
Ilepenoc ocanxoB MakcHMAsIeH HA KOHTHHEHTATLHOM MOAHOXHU U yMEHbIIIAeT-
Csl C yBEJIMYEHUEM TIIyOUHBI IO MEpe yIAJICHHS OT OCH TEUEHHS. Iockombky cko-
DOCTH T€YCHUS HE NOCTUTAIOT BEJMYHH, HEOOXOAMMBIX /IS 3PO3UU [1HA, KOJIAYe-
CTBO HAKalMBAtOIMXCA OCAAKOB JOJKHO OBIT IpyGo MPONOPLUOHAILHO
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BeJMUMHE NIEPEHOCA Macc TeueHueM, ¥ BocTouHOro nobepexns CesepHoit Ame-
PUKH 3pPEKTbI KOHTYPHBIX TEUCHHH OCOOEHHO SIPKO BBIPAXEHBI B CPETHEMHUOLIL-
HOBBIX M 60Jic€ MOJIOIBIX OTJIOKEHHUSX, HAKONMBIIMXCS HA KOHTHHEHTAJBEHOM
noaHoxuu [ 1049].

OTJIOKEHUS] KOHTYPHBIX TeUCHHI ObLIM HA3BAHBLI KOHMypumamu U OTIMYAKOT-
csl MO sy NPA3HAKOB OT TypOUIMTOB. B HMX cozlepXkaTCs TOHKHE MPOCIION CUJI-
T4 C PE3KMMM KOHT2KTaMH, Pa3BUTbl TOHKOCJIOWYATHIC M TPaJallHOHHBIC TEK-
CTYpbl, OCaAKH XOPOILIO OTCOPTHPOBaHbL OOBMHO KOHTYPHTHI MNPUYPOUECHBI
K OCAJOYHBIM TOJIIAM KOHTHHEHTAJBHBIX TOJHOXHH, HO BCTPEYarOTCs TaKkxXe
B pa3pe3aX abHCCATbHBIX PABHMH Hapsidy C JOMMHHPYIOLWMH 31eCh TypOuauTa-
MH.

OcaJKOHAKOIUIeHUEe Ha KOHTHHEHTAJHLHOM MOJHOXHH y BOCTOYHOro moOe-
pexbst CeBepHOt AMEPHKM KOHTPOJMPYETCS JATepajlbHbIM NMEPEHOCOM M 3pO-
3ueil OCAIKOB KOHTYPHBIMH TedeHusMH. OIHAKO 3HAYECHME KOHTYDHBIX TCUCHHH
B OCaZIOYHOM IIPOILIECCE MEHSIeTCS OT paioHa K PanoHy, U TO, HYTO MPOUCXOIUT
Ha aTJIAHTMYECKOM KOHTHHEHTAJbHOM nouoxuu CeBepHoil AMEpUKH, He 00s3a-
TEJIbHO THIIAYHO JUIS JPYTHX KOHTHHEHTAJIBHBIX OKpauH mupa. Hanpumep, KoH-
TypHBIE TEYEHWs SBHO HE UTPAlOT 3HAYUTENILHOH POJIM B OCAJIKOHAKONJICHHM HA
GoJIbIIEH YacTH KOHTHHEHTAJbHOM OKpauHbl 3amagHoil Adpuku, rae 3tm Teue-
HMS caMd TOpa3go MeHee pa3BuThl, YeM B 3amansod Atnantuke. Tak, Sur
1 Xommctep [1156] 1 Im6m [293] He oOHapyXu/iM HHKaKMX IPH3HAKOB KOH-
TYpUTOB B NO3JHEYETBEPTUYHBIX OCAJKAX KOHTHHEHTAIBLHON okpauubl CeBepo-
3anagHoit Adpuku. OQHAKO TUIHYHBIE KOHTYPHTHI ObLIM OMNHKCAHBI B pa3pe3ax
KOHTHHEHTAJILHOTO MoaHOXua Auntapkrumsl [837, 1048]. bonee metanpHo mpu-
JIOHHBIE TeueHHs W MX reosoruyeckue 3ddexTsr GyayT paccMOTpeHbi B L 15.

Abuccanvnvle pasnunbl. AGUCcabHble PaBHHHBI COOPMHMPOBAHbL B PE3yJIbTaTe
aKKyMyJIILMA TypOUAMTOB, OOpa3syrolMX 3AeCh TOJIM MOLIHOCTBEO CBBILIE
1000 M. O6pa3oBanue abGUccaabHBIX PABHHH 3aBUCUT B OOJIBILOM Mepe OT HaJ-
4Ksi 0CaJOYHOTO MaTepHualia U OT peibeda aAHAa BOJM3M MCTOYHMKOB €T0 BBIHOCA.
Kpynueiiiie ToM@ TypOUAMTOB CBA3AHBI C OOLIMPHBIMUA BoocOopHbIME Oac-
ceitnamu. OOBIYHO abHccaibHBIE PABHUHBI PA3BUTHI Y JUBEPIeHTHBIX KOHTHHEH-
TaJbHBIX OKpamH. HauGojiee TUIMYHBIE X NIPEMEpPbl MMEOTCA B ATJIAHTHYC-
ckoM okeaHe. OIHAKO Ha JHE MHOTHMX TJIyGOKOBOIHBIX XeJOOOB, CBA3AHHBIX
C aKTUBHBIMH OKpaMHaMy, HanmpuMep Ha nepudepuud THXOro OKeaHa, TaKke
yMeroTcs y3kue abuccaipHble paBHMHBL B TuXOM OkeaHe pacIpOCTpaHEHHE
abHCcalbHBIX PABHMH OTPaHMYEHO IMMpokoil (mo 2000 kM) NOJIOCOH, MPOTATH-
paromneiics Broymb CeepHOM AMepukn, u 6oJiee y3KUMH uieiihamMy B apxunesia-
rax BYJKaHMYECKUX OCTPOBOB. B 1pyrux paiionax abuccasbHbIC paBHUHBL OTCYT-
crByroT. TIpUuMHA 3aKIFOYAETCS B TOM, YTO B OOJNBLIMHCTBE PaHOHOB MEXIy
KOHTHMHEHTAJIbHPIMH HCTOYHHKAMH OCaJIOYHOTO MaTepuaja M JIOXeM OKeaHa
PACIIOJIOKEHEI Ke00a, OKpauHHbIE OaccedHbl M XPeOTHL, nperpaxaaroliye myTb
TYpOMOHBIM MOTOKAM.

BBIHOC OTPOMHBIX Macc TEPPHIEHHOTO MaTepuaja ¢ COCEIHETO KOHTMHEHTA
B CeBEpO-3aNAfHYI0 YacTh ATJAHTHKH NpuBel K 06pasoBaHuio abHCCasbHBIX
pasund CoMm, I'atrepac u Hapec B CeBepo-AMEpPHKAaHCKO# KOTIOBUHE. Taxum
xe 00pa3oM Mexay BOCTO4HbIM ¢iaHroM CpemmHHO-ATIAHTHYECKOTO xpe0Ta,
C O/IHO} CTOPOHBI, I KOHTHHEHTAIbHBIMU CKJIoHamMu EBpomnbl U AQpuku—c apy-
roif, hopmupoBamch abuccansnple paBHuHBI buckatickas, Wbepuiickas, Taryc,
Xopeuty, Maneiipa u 3enenoro Meica [486, 488]. XapakTepucTUKH OCaJKOB PaB-
HEHBI [ aTTepac yKas3slBalOT HA NMEPEHOC OCANOYHOTO MaTepHaa OT YCThsl KaHb-
ona 'aTTepac B roxHOM HanpasieHui. Ha kakoii-To GoJiee paHHell cTaguu pas-
BATUS OTOH DAaBHHMHbI TYpOMIHBIC NOTOKM TEKJIM Ha CEBEP M 3aNOJHUIH
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ACTPECCHIO K CeBepy OT kaHboHa I'ymson. Iocre ee 3anonHeHns moToku HOBep-
Hy/M Ha or (puc. 13-12),

I'ny6oxoBoaHee necku abuccambHOl paBhuHBl 'aTTepac sBisiIOTCH Ccpenme-
3CPHMCTBIMA BOJM3HM YCThEB KAHHOHOB M CTAHOBSTCH Golee TOHKO3€PHACTHIMHU
B CTOPOHY OTKDBITOTO OkeaHa. Ha ynaneHum oT KaHLOHOB B 6a3aibHLIX CIOsIX
TypOMIMTOB HaYMHAET NPeoOIANATh TOHKAI CHIIT. CeiicMonpodum yepes abuc-
CaJIbHYIO DAaBHUHY TMOKAa3BIBAIOT, YTO MOUIHOCTH MOKPOBA TYpPOHINTOB yBeMYH-
BaeTcs k ceBepy. Ha xpaiiHeM 105KHOM KOHIle DaBHUHBI B HECKOJIbKHX KOJIOHKAaX
TypOUAHTEI OvYEHD TOHKO3CPDHUCTBIE, YTO OTPaXaeT JMOO MpEeJebHO AANbHMIN
HEPEHOC TYPOHIHBIMH HOTOKAMHU C CeBEpA 4epe3 BCIO abUCCalbHYIO paBHHHY
Iatrepac, mbo nepexpbrTue HOTOKamMy, HAYWIMMH 4Yepe3 MaJjibie abuccalibHbIe
PAaBHUHBL C FOTa U HECYIIMMH OCaKH, 06OTalleHHbIe KapboHaTaMu.

B nozguem kaiino3oe umenio mecro pe3koe yckopenue GpopMuposanus abuc-
CaJIbHBIX DABHHH, OCOOEHHO B CEBEPHBIX 4YAaCTHX ATIAHTHYECKOrO W Tuxoro
OK€aHOB, CBI3aHHOE C HAYaJIOM KPYIHBIX MATEPHKOBBIX OJICACHEHHH H YaCThIX
UaneHUi YpoBHS Mopst (cM. . 9).” Hakomnenue TypoumToB ycmymiocs. Typ-
OunHbBIE TOTOKM MOBTOPSMCH HacTo, Uepe3 Kax/Ible HECKOJILKO JieT. Bo Bpems
BBICOKOTO CTOSIHHSI YPOBHSI MOPSl B TOJIOIIEHE MX YacTOTa COKpaTHJIach, BEPOST-
HO, 1o onnoro B 1000 ner. B Hamm nuu Ha abuccaibHBIX PaBHUHAX HaKammi-
BaeTCd OTHOCHTEJLHO Majlo OCaJKOB, & MHOTHE IIPH3HAKH YKa3plBaIOT Ha mepe-
OTJIOXEHHE M Pa3MbIB OCAAKOB NPHAOHHBIMU TEYCHHSIM. ‘

Baxnoe 3mavenuwe B 3anosmHennn TypOUMTAMH XeT06OB MMeeT TeKTOHMYe-
CKuit KOHTpOJb. Hampumep, xoTs TEPPUTEHHBIE TYPOUANTHI AOXOMUIN N0 abuc-
CaJIbHOTO JiHA 3a/mMBa AJICKA IO MeHbILEH Mepe HaumHAsS C PaHHEro ’0IeHa,
B IIO3[IHEM KaHHO30€ MX HAKOIUICHHE ObLIO GBI ropas’ao MEHEe WHTCHCHBHBIM,
€C/M OBl B HEOT€HE HE MPOU3OLLIO OPOTCHHYECKOTO IOMHATUS TUXOOKEaHCKOL}
OKpauHbl AJISICKM ¢ O6Pa30BAHMEM YaCTHYHO TIOKPBLITHIX JIeAHUKamu rop [996].
3anoyHeHHE %e0GOB B ICTBEPTUYHOC BpeMsa ¢ 00pa3oBaHHEM TypOUIMTHBIX
Kmtibes B BaumnrronckoM, Operonckom u AneyTckoM xenobax, BEpOsTHO,
Takxe LU0 Obl MemJIeHHEe, eci 6bI TO COCEACTBY He CHOPMUPOBAIUCH TIPH-
OpexHble TOpHBIE XpeGTBL, CIOCOGHBIE NUTaTh OOIIMPHLIE JEOBHIE TOJISL.
Hakonnenve Typ6umutos B koTIOBHHE Kopanosoro mops, B 1oro-samanuoii
dacTu THXOro OKeaHa, Takxke GbIIO TECHO CBS3AHO C TEKTOHUYECKHM BO3bIMa-
HueM B muouene Hosoit I'eunen —ITanya, CJTyXKHBILECH HCTOYHHKOM TEPPUTEHHO-
ro MaTepuasa.

I'emunenarmieckue OCaJKH NIPEJCTABISIOT COGOM OYEHb BAXHLIH i LI POKO
PAaClIPOCTPAHEHHBbIA THII OTJIOKEHHUH, NOKPHIBAIOLIEX CPEIHIO M BEPXHIOIO 4a-
CTH KOHTHHEHTAJILHOTO CKJIOHA (CPEHIOI M BEPXHIOIO batnam). Bo Beem mupe
CpEii TEMUIENATHYECKMX OCAAKOB MOYTU HET rpy6O3epHICTBIX pa3HOCTed, xa-
PAKTEPHBIX ]ISl KOHTHHEHTAILHOTO IIeab(da, XOTS HAKATUMBAOTCH OHM IocTa-
TOYHO GJIM3KO K Cyile, 4TO OGBIACHSIET npeobianaHue B HUX TEPPUTEHHOTO ajie-
BPUTOBOTO M TJMHMCTOTO MaTepuana. Baxuyio pois B cocrase reMHUMesargye-
CKHX OCALIKOB HIpAIOT W GUOTEHHBIE KOMIIOHEHTBI, OCOGEHHO dopamunudeper.
Ha Gompmmx rimy6bunax remmmenarmueckue OCaJK YacTO MepeXoasT B OHO-
TEHHBIC MBI MI3-3a mpeo6iiafiaHus TEPPHIEHHBIX KOMIIOHEHTOB reMuInenariye-
CKUE OCalku rOpasio TEMHEE NEJarHYeCKHX OWOTEHHBIX WJIOB. Cocras rym-
HHUCTBIX KOMIIOHEHTOB BapPbHUPYET B 3aBUCHMOCTH OT HCTOYHHKOR M TaHUS,

Ha xonBeprenTHBIX OKpaHax  TOJIM TIeMHIENATHYECKHX  OCAHKOB
B KOHEYHOM CYETE 4aCTO BXOAAT B COCTAB AKKPELHOHHOM IIPU3MBI X OJHATHI HA
Cyuly B BUAE pa3pe30B MODPCKHX OTIOXeHuil. B Hopoii 3enanuu, Hampumep,
NOOOHBIE MOAHATBIE TOJIIHM TEMHOOKDAILICHHbIX I'€MHIEIATHYeCKUX APTHILHM-
TOB 1 aJIEBPOMTOB (MAOPH HA3BIBAIOT MX NANG) CIYXKAT OCHOBOH JUISL M3ydEeHHS
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Puc. 13-12. PacnpocTpaHeHue necka # CHIITa Ha abuccaibHO paBHEHE I'aTTepac y BOCTOYHOTO MO-
Gepexbs CHIA, oTnoxeHHbIX TYpOMAHBIMA NOTOKAMH, BBHITEKAIOUWMH W3 MOIBOAHBIX KaHBOHOB.
I—cunt; 2-necok; 3-pacnojioxkeHHe KOJOHOK; IuMdpaMu o6o03HaueHHI MeIHAHHBIH (BepXHss)
H MaKCHMAJIbHBIH (HHXKHAS) AMaMeTphl. 3epe (B eauuunax ¢u) B nanbonee rpybozepHucToM 6a-
3a7bHOM ClI0oe TypOHAMTAa B KaxAo# KOJIOHKE; 4 —KOJIOHKM ¢ HETPaJaLMOHHBIMH CIOSIMH; 5 —IIpea-
noJaraeMele TJIaBHble Tpacchl Typ6uaHeix moTokos [488].

3-87
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OuocTpaTUrpaduu U MajleoOKJIMMATOJIOTHM KaiHO305. DTH TOJIIM CIOXKEHBI COT-
HSMI METPOB BeCbMa OJHOPOAHBIX, B OCHOBHOM HECJIOMCTBIX (MACCHBHBLIX) ap-
TUJUIMTOB, COACPKALIMX PACCESHHBIE PAKOBMHBI MOJUIIOCKOB M peOKHE IPOCIIOH
Tepbl. M3-3a cBOEil OAHOPOAHOCTH OHM MPHUBJEKANM MAJIO BHUMAHHS JIATOJO-
rOB, HO NPEACTaBIAIOT OOJBLIOH HHTEPEC IJIs IAJIEOHTOJIOIOB.

I'y6oxoBoanbie rymubl. HanGosee pacnpocTpaHeHHBIMEM TEPPATCHHBIME M-
HepaJlaMil OKEaHCKHUX OCAIKOB SBJIIIOTCS IJIMHHCTBIC MHHEPAJIBI, NPEACTABJISIO-
ume coboii pasHOOOpa3Hylo Tpynny BOAHBEIX aTIOMOCHIMKAaTOB. OOHH M3 HHX
BTOpHYHBIE, 0Opa30BaHBl MyTeM BHLIBETPUBAHHS HJM BTOPHYHOTO H3MEHEHHS
NEPBUYHBIX CHIMKATHBIX MUHEPAJIOB, a IPYTHE, B TOM YHCJIE CJIO/IbI, NIEPBUYHBIE.
XOTsi IIMHUCTBIE MHMHEPAJBI SBIISIOTCA PE3KO NMPeoGIajaroliiM KOMIOHEHTOM
OCaJI0YHBIX MOPOJ CYIIM HJIM NPUOPEKHBIX OTIOXEHHH, B OTKPLITOM OKEaHE OHU
OOBIYHO MACKHMPYIOTCS JPYTHMH THIIAMH OCAaJ04HOTO MaTepHasa, obpasys ocaj-
K JIMIIb B HEKOTOPHIX INIyOOKOBOAHBIX GacceiiHax. Bce rimHHCTBIE MuHEpassI
OYEHb TOHKO3EPHHUCTBIE, TAK KAaK KPHUCTAJIAYECKAsl CTPYKTYpa IPEAONpPEacseT
BBIJICJICHHE HX B BUJE YELIYEK Pa3MEPOM BCETO HECKOJIBKO MHKDPOH HJIM MEHBIIIE.
B okeanckux ocanxax npeo6iasaroT YeTbIpe IIMHUCTBIX MUHEPANA: XJIOPUT, Wil-
JIMT, KAOJIMHAT, MOHTMOPHJLJIOHUT (CMEKTUT). OTHOCHTEJIBLHOE COAEPKAHUE ITHX
TJIaBHBIX TJIMHHCTHIX MHHEPAJIOB B OCaJKax BapbUPYET B 3aBHCHMOCTH OT roc-
HOZCTBYIOLIETO KJIMMATHYECKOTO PeXHMa B OOJIACTAX NMTAHUA M IIPOLECCOB
CMEIUMBaHUS B OKeaHe.

Kopuunesvie uau kpacuvie 2aunbl NPEACTaBASIOT co6Oil KpaiiHe TOHKO3Ep-
HUCTBIC MEJIATHYECKHE OCaJKd OT SIPKOrO KpacCHOBATO-KOPHYHEBOLO O IIOKO-
JaJIHOTO 1BETa, 06pa3yroUMecs B Pe3y/IbTaTe MEUICHHOW aKKyMyJALMH B TJIy-
BoxoBoaHbIX 06NacTAX okeaHOB (06blvHO Tiybxke 4000 M) BIaJM OT paiiOHOB
HakoIIeHus TypOumuTos. Oxpacka 00ycIOBJICHA TJIEHKaMKM aMOP(HBIX HIIM Clia-
60 OKpPHCTAJUIM30BAaHHBIX OKCHIOB XXeJi€3a HAa OCAJOYHBIX YAaCTHLAX. DTOT THII
OCaJKOB OYEHb LIMPOKO PACIPOCTPAHEH B OKeaHaX. Bmepsrle OH ObLI OmmcaH
H 3aKapTUpOBaH 3kcneauumei «Yennenmkepa». XoTs LUBET TJIMHBI KOPHYHEBBIH,
A0 CHX MOp LMPOKO MOJIb3YIOTCS HAa3BaHMEM «KpacHas TJIMHA», KOTOPOE IpH-
CBOMJIM €# y4veHble skcnemummu «Yemnenmkepa». KopuuHeBble IIHHBI COCTOS1
IPEUMYIIECTBEHHO M3 DA3JIMYHBIX IVIMHHUCTBIX MHHEPAJIOB 30JI0BOTO Pa3HOCA,
a Talke TOHKOMUCNIEPCHBIX KBApIa, NOJIEBBIX IINATOB, MHPOKCEHOB, METEOPHUT-
HOW M BYJIKAHMYECKOH NBITH, 3yO0B U OGJIOMKOB KOCTEW PBIO, CIYXOBBIX KOCTO-
4ek KHTOOOpa3sHBIX M MapraHuUEBbIX MHKpOKoOHKpeumit'. Conepxanne CaCO,
KpalHe HU3KO€ M, 0 ONpPEIENIEHHIO, He MpeBbiliaeT 30%. DTy ocalku MpeacTaB-
JSIOT COOOH OYEHb TOHKO3EPHHCTYIO COCTABJISIOILYEO IIEJATMYECKUX OCAIKOB,
OCTAFOLLYIOCH TIOCJIE yAAJIEHHA MyTEM PacTBOPEHHUSA BCEX OHOTEHHBIX KOMIIQHEH-
TOB, KpoMe Haubosiee yCTOHYMBBIX K pacTBOpeHHIO 3y60B akys. CocTaB IVIMH
MEHSETCS B 3aBHCHMOCTH OT KJIMMATHYECKOH 30HAIBLHOCTH HA COCEIHHUX KOHTH-
HeHTax. CKOPOCTH HAaKOILJIeHHs, KaK NpaBuiio, Huxke 1 MM B 1000 ner. U3-3a
CTOJIb MAJIBIX CKOPOCTEH CEAMMEHTAIMH TOHKHE CJIOM 3THX I[JIMH TPEACTABISIOT °
ATUTEIbHBIE MHTEPBAJIbI I€OJIOTHYECKOTO BpeMeHH. KpacHble IUMHBI COmepxaT
OTpaHMYCHHBIH 00BEM reosiormyeckoil nHpOpMammu, HO oHa moJse3na. Bospact
TJIMH yIA€TCA ONPEACHMTh N0 COAEPXKAIMMCA B HUX 3y6aM peI6 M MarHHTOCTpa-
TATpaduyeckuM MeToaoM. UacTo MpHCYTCTBYET KBapl, MO OOHIHIO KOTOPOTO
yAaeTcs BOCCTAHOBHTHL HANPaBJicHHE H CHIy najieoBeTpoB. COCTAaB IJIMHHMCTBIX
MHHEPAJIOB YKA3bIBAET HA KJIIMMAaTHYEeCKUE YCJIOBHS B 00IacTaX nuranus. 1o co-

! Taxoe ommcaHue NenarHyecKux (KpacHBIX MJIM KODHYHEBBIX) TJIMH HE OXBATHIBACT BCEX MX
pasHoBHIHOCTeH. Tak clofia He MOMAKaeT BAXKHLIA THII CYIECTBEHHO AyTHIEHHBIX (LIE0THT-MOHTMO-
PUUIOHHTOBBIX) FiMH.— [Tpum. nepes.
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CTaBy TJMH MOXeT ObITh CIEJIaH BBIBOJ O TOM, YTO B PaHHEM KaiHO30€
[JIABHBIA HMCTOYHUK TJIMHHCTOTO BEUIECTBA OBLI BYJIKAHOTCHHBIN, a B MO3IHEM
KaiiHO30€ — TEpPUICHHbIN.

Hpoucxoncoenue u UCMOUHUKU 2AUHUCHMBIX MUHepaaos. VICTOYHMKH IJmM-
HHCTBIX MMHEPAJIOB OKEaHCKHX OCAaJKOB TECHO CBSI3aHBI C IpolieccamMu (opMu-
poBanus 3TUX MuHepaJyioB. CyIIeCTBYIOT OBa NMPUHIMNMAILHO PA3HBIX NOAXO0JA
K pelleHuio npoOJieMbl MPOUCXOXKIEHUS [NIMHUCTBIX MMHEPAIOB. CTOPOHHHUKH
IIEPBOTO CYMTAIOT, YTO TJIMHHUCTBIE MMHEpajbl OOpa3yloTcs B OKEaHax MyTeEM
B3aUMOJICHCTBUS COCOMHEHMIT KpeMHUS B amomMuHusA. ClenoBaTellbHO, MUHEpa-
JIOTHS TJIHH TECHO CBSA3aHA C YCIOBHAMH Cpelbl HA MECTE 0CaaxooOpa3OBaHKA.
CTOpOHHHKH BTOPOW TOYKH 3PCHHSI MCXOOAT M3 MpeAcTaBiicHHs o dopMHpOBa-
HMH TJIMHHCTBIX MUHEPAJIOB B IIpOLieccax BHIBETPUBAHUS TOPHBIX IOPOJ Ha CylIe
U UX IOCJIEAYIOIIEr0 BEIHOCA B OKeaH Oe3 CyIecTBeHHOTo m3MeHneHus. Dopmmu-
pOBaHWE TTAHHACTHIX MUHEPAJIOB—OYEHb BAXHBIA C T€OXMMHYECKOH TOYKH 3pe-
HUs mporecc. ECIM OH NMpOTeKaeT B OKeaHaX, TO C HHM CBA3aHO OCaXCHHE
OTpeNe/IEHHBIX MOHOB, Takux, kak K*, Mg?*, Ca?* u Na™*. C uesbio BblscHe-
HMS BOIIpoca 0 MecTe GOPMUPOBAHMS TIMHUCTHIX MHHEPAJIOB 3a MOCJHETHHUE /1Ba
JECATHJIETHS. NMPOBOJUJIACL MCCIIEAOBAHUS B TPEX OCHOBHBIX HAIPAaBIICHUSX:

1. CocTaB rIIMHUCTBIX MHHEPAJIOB B pekax ¥ MX OTHOIICHHE K MCTOYHUKAM
aJUTMOBHAJIILHOTO MaTepHaa.

2. PacmpocTpaHeHle TJMHUCTBIX MUHEPAJIOB B OKEAHCKMX OCaJKax H CBA3b
€ro ¢ KJMMAaTHYECKUMH 30HAMHU.

3. PagpoMeTpuueckoe OIpeAelicHNE BO3pacTra INIMHUCTBIX MMHEDPAJIoB
C LEJBIO BBIACHHTH, 0OPa30BaJMCh JIi OHM HEJAaBHO MJIM HX BO3pAcT OTpa)kaeT
BO3pAcT GOJBIIMHCTBA NOTEHIMANBLHBIX MATEPUHCKHX MOPOI HAa KOHTHHEHTax'.

Bosbioe 3navenue A0 pereHus npoOiieMbl uMeslo u3ydeHue IubOcom
[370] pacnpenenenns riMHUCTBIX MHHEPAJIOB BO B3BECH PEYHOIl CMCTEMbI AMma-
3ouKd. OKa3aJ0Ch, YTO MHUHEPAJILHBIA COCTaB TJIMHUCTOMN B3BECH CBSI3aH C MHO-
ruMi (paKTOPaMM, B TOM YHCJIE C TUIOM HCXOIHBIX MOPOJ, peibedoM, Temiepa-
TYpOH, KOJHMYECTBOM aTMOC(HEPHBIX OCAOKOB M XapaKTepOM PacTHTEJILHOCTH.
BeLio 0GHAapYXXeHO, YTO paclHpelesieHHe HILUIMTA U XJIOpUTa 3aBUCHT OT cOCTaBa
MaTepPUHCKUX MOPOJA U YTO COJAEpXKaHWE 3TUX MuHepalloB Ooiblie (oxono 759
B3BECH) B BEPXHEM TEUEHHM peK, OJMKe K UCTOKaM B TOpHBIX paiioHax. Kaoym-
HMT © MOHTMOPHJUIOHHT (CMEKTUT) COCTAaBJISIOT OOJBIIYKO OO0 B HIKHEM Te-
YeHnH HU3-3a 60Jiee MHTCHCHBHOTIO 3/1€Ch BbIBETPHUBAHHA. ITH HOBOOOPAa30BaHHEIC
MHHEpaJIbI COCTaBJIAOT 10 60% B3BEIIEHHOTO MaTepuaja B TEMJBIX T'YMHIHBIX
paiioHax HWXHero TeueHusi peku. OnHako AmasoHKa IOpeHHpyeT OoJiee Xo-
JIO/IHBIE ¥ 3aCYIITMBEIE TOPHBIE PAliOHBI, IO3TOMY B cpedHeM oxoJio 809 Bcero
TBEPJOTO CTOKA MPEJCTABJEHB] BHOBL 3POIMPOBAHHBEIM, CPABHUTEIHHO MAJlo U3-
MEHEHHBIM MaTepHuasioM. Takum o6pa3oM, accolMalluy TJIMHHCTBIX MUHEDAJOB
SBHO OTPaXXaloT COCTAB TJIABHBIX THUIIOB [OYB B OOJIACTSAX NHUTAHUS, KOTOPHIE
B CBOIO O4YEpEAb 3aBUCAT OT KJIMMATHYECKHX YCHOBHIL

Tak xak THO TJIMHUCTHIX MHHEpAJIOB B COCTaBE MOYBBEI CTPOIO IOTYMHSIETCS
KJIMMATHYECKOMY KOHTPOJIO, Pa3yMHO JONYCTHTh, YTO pacrpelelieHHe IJ-
HHMCTBIX MHHEDAJIOB B COBPEMEHHBIX OaccelfHaX ceAMMEHTAIMH CBA3aHO C KJIMMa-
THYECKUMH YCJIOBUSIMH HA COCEIOHEH cyllle. DTO TPEAIIOJIOKEHUE 10BEPrajoch
MPOBEPKE HECKOJBLKKMH MCCIENOBATESIMA M 0Ka3ajoch B [eJIoM BepHbIM. Ha-
OpUMeEp, peka AmnajavMkoJjia, APEHUPYIoWAas CyOTpONUYECKMil PErHoH IOro-3a-
naguoi yactm CIIIA, BeiHocuT B Mekcukanckuii 3ams 60-809%, xaoymumTa.

! Takue MccnemoBaHHA MPOBOAMIMCH Uil pa3Hbix cucteM B CCCP, a Takxe ANs [pHierar-
LIMX K HUM MOPCKUX BOJOeMOB.—ITpum. peo.

>
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Puc. 13-13. OTHOlICHNE KAOIMHHT/XIOPUT (OTHOLICHHE MJIOINANEH MUKOB-Ha zudpakTorpammax
3,5 A) Bo dpakumm KpynHee 2 MKM NOBEPXHOCTHOTO CJIOSl OCALKOB ATIAHTHUECKOTO OKEaHa, Bob-
LIME BEJIMMHB! OTHOLIEHHS O6HAPYXKEHBl B TPONHMKAaX U OTPaXaloT HHTEHCMBHOE XMMHYECKOE BbIBE-
TPUBaHHE HA COCEIHMX KOHTHHeHTax [99].

B npotuBoBec 3TOMy TBepablii cTOK MuccHcHH, MOJIyvarollei 6oNbIIYIO 4aCTh
B3BCILICHHOTO MaTepHaJia 13 ceBepHbIX pailoHoB CIIIA ¢ yMepeHHBIM KIMMaTOM,
coaepxut Bcero 10-209, xaosmuuTa.

XOTs 3HaUMTeNbHAS YacTh IJIMHHCTOTO BEILIECTBA BHIHOCHTCA B OKEaH peka-
MU, B yJIaJICHHBIX OT CYIIH paidOHax MpeoOnafaroT INIMHHCTBIC MUHEpAJIbI, NEpe-
HeceHHble BETPOM. COCTaB IVIMHHMCTHIX MHHEPAIOB B 30JOBOM MarepHasne, Kak
H B PEKax, TECHO CBS3aH C KJIMMAaTHYECKHMM YCJIOBHSAMH B oblacTax nuTanus’.

Acconanmy TJIMHHCTHIX MHHEPAJIOB B OKEAHCKHX OCAJKAX YACTO SBIISIOTCS
NIPOI0JDKCHAEM HA3CMHBIX aCCOLMALMH TJIMHUCTBIX MUHEPaJoB [99, 395, 1141].
CBa3p 31ech oueBuana. OHa MOATBEPXKIAAET HUIACHO O NOCTYIICHHH TIIMHHCTBIX

! U3sysenue Munepasiorsu aspo3onbHOTO MaTepuasa Hajl pa3sHbIMH 4acTAMH MHPOBOro okea-
Ha nposeieHo B.B. Ceposoit B UnctutyTe okeanomornu AH CCCP.— ITpum. ped. ‘
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MUHEPAJIOB B 0acCEeiHbI CEAUMEHTALMH € CYIIM H HX OCAXKACHHH 0e3 M3MeHeHHd.
OxeaHcKHe OCaJKHd COAEPXAT TVIMHUCTHIE MHUHEDAILI, OTPAKAIOIIME CO3/IaBIIHE
HX NpPOLECCHl BHLIBETPHBAHMSA: XJOPUTHI M HJUMTHI PAacIpOCTPaHEHBI B pailoHax
¢ 6oNiee XOJIOAHBIM KJIMMATOM, 4 B OKeaHe COCPeIOTOYEHBI B 30HaX, IIPHMBIKAIO-
IMX K KOHTHHEHTAM C YMEPEHHBIM KJIMMATOM; KAOJMHUT PA3BUT B TPOIMYECKHX
3oHax (puc. 13-13, 13-14). Kaptuna pacnpencieHns MOHTMOPUJUIOHHTA (CMEKTH-
Ta) MEHEE 3aKOHOMEpHA. Apeanibl ero NMOBBIILICHHBIX KOHHEHTpalwmid 6osee TecHO
CBS3aHBI C OOJACTAMH pPACHpOCTPAHEHHS BYJIKAHMYECKOTO IENJa, KOTOPBIH
B MOPCKOH cpene OOLIMHO 3aMeIaeTcss MOHTMOPHIUIOHHTOM. Kimmartmueckas
30HANBHOCTh, OJIHAKO, HE BCerja MpocTa: Jo0OH TIMHHCTHIN MHHEpall MOXET
BCTPeYaThCsA B MOYBAX MJM OCAJKax JHE0OO# KIMMATHYECKO# 30HBL, HO TOT (axT,
YTO OTHAE/IbHBIE TJIMHUCThIE MUHEPAJBI NPOSBIAIOT TEHACHIMIO 0Opa30BHIBATHCS
OpH OIpEICIEHHOM KIMMATHYECKOM DEXHME, NPUBOAUT K HX KOHIECHTpAIMU.
PaauomeTpuyeckuii BO3pacT 60raThIX INIMHECTBIMH MHHEDPAJaMH OCAIKOB TaKXke
MOJITBEPXKIAET TEPPUTEHHYIO NMPUPOAY OoMblIell YacTH TJMHUCTHIX MHHEPAJIOB.
Ecom rimancThie MUHEPATLE IOCTYNIATIOT B OKEAH U3 KOHTUHEHTANLHBIX WCTOMHM-
KOB BLIBETpUBAaHHs 0e3 XMMHUYECKHX M3MEHEHHWi B MOPCKO#M BOJE, TO MX Paauo-
MCTPPI‘!CCKI/Iﬁ BO3pacT J0JDKeH ObITh CpaBHUM C BO3PACTOM MATEPHHCKHX HO-
pon’. Hanpumep, BO3pacT IJIMHBI B CEBEPO-3alagHONW 4acTH ATJIaHTHYECKOTO
OKeaHa OvYeHb JPEBHHIi, CONOCTABUM C BO3PacTOM MaTepwHCKHX nopon Kanan-
CKOTO IIMTa, TOTAA KaK IJMHBI APreHTHHCKOH KOTJIOBHHBI OTPAXXaroT BBIBETPH-
BaHMe GoJiee MOJIOJBIX Topoa B roxHOo# wactu FOxHON Amepuxn.

[ BT E]s0- 0% =[F 21" [ ]<2s

Puc. 13-14. Konkpeuus WumMTa BO Gpakuuy Mejibue 2 MKM MOBEPXHOCTHOTO CJIOA ocagkoB Mupo-
poro oxeana. O6pamaroT Ha ce6s BHUMaHHE MAaKCHMMAJbHbIE KOHIICHTPALMM B HEKOTODBIX paioHax
cpeannx umpot [1141].

1 O6umpHEIe HCCAEIOBAHNS BO3PACTA INIHHKUCTHIX MHHEPANoB nposeaeHbl A. M. KpbuiossiM.—
Hpum. peo. ’
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Kak moxasaym HeZaBHO BBINOJIHEHHBIE MCCienoBaHus B MHamiickoM okeane,
Ha pacnpeieseHue TIIMHUCTBIX MHUHEPAJIOB OKA3bIBAIOT BIJIMSIHHE TAKXKE IPH-
JOHHBIE TEYCHHS, TPAHCHOPTUPYIOIME U NEPEMEIIMBAIOIIME [JIMHUCTHIC MUHE-
paJibl pa3HBIX KJIMMATHYECKHX 30H. KpoMe TorO, OBLIO MOK43aHO, YTO MOHTMO-
PAIUIOHMT 0Opa3yeTcss MyTeM H3MeHeHHst 0a3ajbTOB B IOJBOMHBIX YCIOBHAX
M TIOYTH HE NMEPEHOCHTCS IIOCJIE CBOETO OOpa3oBaHUs. DTO NOKA3bIBAETCSA IIpH-
YPO4CHHOCTbIO MOHTMOPHJUIOHHTA K paiiOHaM C NpH3HAKaMH BYJIKAHMYECKO
JEATELHOCTH.

Pacnpocmpanenue eaunucmvix Munepaios. X .aopum-—HEYCTONYMBBIA IJH-
HHCTBIM MHHEDAJI, BCTPEYAIOLIMIACS 4allle B NMPOAYKTAX HE XMMHYECKOTO BBIBE-
TPUBAHUsA, @ MEXaHWYeCKOH 3po3un. Kucnas cpena B yclnoBusiX TEILIOTO TyMM-
HOTO TPONHUYECKOTO KJHMMAaTa CIHOCOOCTBYeT NEPEeXOay XJIOPHUTA B KAOJMHMUT.
CBsi3b ¢ IIMPOTHON 30HAJBHOCTBIO CTPOTasi: GOJIBIIME KOHLIEHTPALMH XJIOPHTA
OOHAPYXHBAIOTCSA TOJIBKO B BBICOKHX LIMPOTAX, rie (DU3MYECKOE BbIBETPHBAHHE
npeobnazaeT Han xumudyeckuM. Taxum 0b6pa3om, xJopuTa 60JIbIIE B NOJAPHBIX
obnacTax, yeM B Tpormkax. OH BLIHOCHTCS B OKEaH JIbJAMM MJIM BOJHBIMH IIO-
TOKaMU U [IOYTH HE NONBEPraeTcs JajbHEHIIEMy XMMUYECKOMY BBIBETPHUBAHMIO.
Conepxanne xnoputa kxonebnercs ot 10 no 18% (B cpemneM 13%) oT cyMMBI
TJIMHACTBIX MHHEPAJIOB OKEAHCKHX OCAaIKOB. XJOPUT MOXET CYMTATBCSA Mep-
BUYHBIM IVIMHACTBIM MHMHEDAJIOM, IIOCKOJIbKY OH 00pa3yeTcs HpH Mpoleccax Me-
TamMopdu3Ma, a HE B Pe3yJbTATC XHMHYECKOTO BbIBETPHBAHHMS HJIM BTOPHYHBIX
U3MEHEHUH IIpH NO4YBOOOpa30BaHUH.

Haaum (mO[ 3TUM Ha3BaHHEM OOBEMUHSIOT IPYINLY CIFOJUCTBHIX MMHEPAJIOB)
ABJISIETCS HauOoJiee pacpPOCTPAHEHHBIM TJIMHUCTHIM MHHEDAJIOM, YaCTO COCTaB-
Jsiroumm  Goniee 509, ocamxoB. B IOxHOM moJymiapuu conepskaHHe HILUTATA
B OK€aHCKHX ocaakax koJyiebmerca ot 20 10 50%, a B CeBepHOM OOBIMHO MpPEBBI-
maet 307%, YTO OTpaxaeT IOCTYILICHHE TEPPUTEHHOIO MATEPUANA C KOHTHHEH-
T0B (pHc. 13-14). MimiTel 06pa3yroTcs raBHBIM 06pa3’oM B pe3ysbTaTe Mexa-
HHYECKOTO pa3pylIeHHsl MEPBUYHBEIX MHUHEPAJIOB, 4 HE MPOAYKTAMH IIE€PEKPHUCTAJI-
JM3alMKd B XOJ€ XMMHYECKOTO BHIBETpMBAHHMSA. KOHLEHTpalus HJUMTa MapKH-
PyeT apeajbl pa3HOCa W OTHOCHTE/bHBIH BKJIaJ TBEPAOTO CTOKa pEK. ITO
MOXHO NPOCJIEIUTh MO0 KOHTYPaM apeasioB IOBBIIICHHBIX KOHLEHTpalmii, oOpa-
30BaBIIUXCS 3a CYET TBepaoro croka pek MOxuHo#t Amepuxu (puc. 13-14). Bobr-
HOCBI 3THX PEK OTJIMYAIOTCS BBICOKOM KOHLEHTpaLMell MILTATA, NMOCTYNAOIIETO
B pe3yJbTaTe 9pO3UM NOPOA AHJ M He NOJBEPraOLIErocs HOCAEAYIOIIEMY BbIBE-
TPUBAHUIO. MaKkcuMalibHble KOHLEHTpalMy HIUmMTa Habmonarotcs B CeBepHoit
ATNaHTHKE, TI€ OHUX OTPAXAIOT OOUJIME 3TOTO MUHEPAJA B HOYBAX M OCAJOYHBIX
nopoaax BOCTOYHOH 4dacTH CeBepHOH AMepHKH. :

HaunGonee BbIpasuTebHOM OCOGEHHOCTHIO pAaCpOCTpaHEHMs WJUMTA B Tu-
XOM OKEaHe SBJICTCS IIMPOKHM IIOSC BBICOKHX KOHUEHTpaimi wmexay 20
1 40° c. 1L, Te WUMT acCOLMUPYeTes ¢ GONBLIIMME CONEPXAHUAMU KBApla, OT-
paxas TNEpPeHOC 30JI0BOTO MaTepuana CTPYHHBIMH IIOTOKAMH B aTMochepe
(puc. 13-14).

Kaoaunum, xax M XJOPUT, XapaKTepPU3YETCS IIMPOTHO-30HANBHBIM THIIOM
pacnpenenenus. KoymyecTso ero B Tpomukax B 10 pa3 Bbluie, 4eM B MOJSIPHBIX
peruonax. Pacnpenenenne ¥ KOJIMYECTBEHHOE COJEPKAHUE 3TOTO MMHEpala OT-
pakaloT HHTEHCHBHOCTD IIPOLIECCOB IM0YBOOOpa30BaHus B 00J1acTiIX cHoca. B mo-
JIIPHBIX PETHOHAX, TA¢ NOYBOOOPA30BAHUE H3-3a OTCYTCTBHS XMMHYECKOTO BHIBE-
TPUBaHUSI MIPOTEKAET BAJIO, B I104YBAX U OCaIKaxX COACPNKUTCI MAJIO KaOJMHUTA.
Bbicokre KOHUEHTpauMM KAOJMHMTA B COBPEMEHHBIX MODCKHX OCAIKaX NPHYpO-
YEHBI K 3KBATOPHAJIbHOM 30HE, H KAOJMHUT MOXHO HA3BATh TJIMHUCTHIM MUHEPA-
JOM HU3KUX HMPOT. O6paTHast CBSA3b MeXAy paclpeaeieHHEM KaoJMHATA
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H XJOpuTa TNoka3aHa Ha puc. 13-13. KOHIEHTpamms KaoJIMHUTA KoJjeGnercs
B npenenax oT 8 go 20% (B cpemHeM 13%) OT CyMMBI T[NIMHHCTBIX MHHEpajoB
okeaHckux ocankoB. CoJepXaHWE BTOPOTO IJHMHHCTOTO MHHEpaJja—TubbcuTa,
4acTO ACCOIMMPYIOIIETOCA € KAOJMHHTOM, TOpas3jo MeHblle. MakcuMalibHbie
KOHLEHTPAIMK KAOJMHUTA OGHApPYXeHBI Y Nobepexns 3KBATOpUANbHOM 3ama-
soit Adpuxu (puc. 13-13). 3neck XOpOUIO BHIPAXEHO MOCTENEHHOE YMEHBILEHHE
COAEPXkaHHs KAOIMHHUTA B CTOPOHY BBICOKHMX IIUPOT, NPUYEM BBICOKHE KOHIIECH-
Tpam|d COCPENOTOYEHBI B 30HE Mexay 25° c.uL u 25° ro.mL

B BocTOYHOl yacT THXOro okeaHa colcp)KaHHE KAOJIMHUTA B OCalKax HU3-
KO€, BEPOATHO, M3-3a OTCYTCTBHMs oGnacteil NMMTAHUS HAa 3amagHOM NOOepexbe
Cepepnoii 1 IOxHo#t AMepnku. ['opHbI€ Lieny, IPOTAHYBLINECS BIOJIb BCETO MO-
Gepexbs AMEPUKAHCKOTO KOHTHHEHTA, HE CO3/1al0T yCJIOBUM it GOPMHPOBaHHS
NATEPUTHBLIX KOP BbIBETpHBaHUs. I103TOMy Bech OYeHh HEGOJLIIOH 00BEM MO-
CTYNAIOUIET0 B OKEaH TEPPHICHHOTO MaTepHalia MpPeICTaBJIeH NPOIYKTaMH Bbl-
COKOTOPHOTO BbIBETPHBAHHs, OObIYHO OTJIMYAIOILMMHUCA BECbMa HHU3KUM COAECP-
XAHMEM KAOJMHHMTA. BbICOKME KOHIIEHTpAUMM KAOJMHHTA y 3amafHoro nobe-
pexbsi ABCTpajMM CBsi3aHBI C JIATEPUTHBIMH KOpPaMH BBIBETPHBAHMS, LIMPOKO
pacpOCTPaHEHHBIMH B NMYCTBHIHAX ABCTpaJMH.

Mounmmopuasonum ( cmexmum) SIBISETCS POAYKTOM BTOPUYHBIX M3MEHEHHI
BYJIKAHOTEHHOTO MaTepHaja Kak Ha Cylle, TAK ¥ Ha JHe okeaHa. OH oOuieH
B 06J1aCTAX OKEaHa ¢ HHU3KAMM CKOPOCTSMM OCaIKOHAKOIUICHHs, OJM3KHX K HC-
TOYHHKAM BYJKAHOTEHHOTO MaTepuana. VICTOYHHKaMK ero MOTYT CIyXuTb Jb0
BYJIKAHMYECKHIA TIETEJT, PA3HOCHMBIH BETpOM, OO 6a3aibTOBOE BYJIKAHMYECKOE
CTEKJIO MOJBOJAHBIX M3BEPXKEHHHM OKeaHCKOro qHa. CloM BYJIKAHHYECKOTO IeIia
YacTO MPEBPANIAIOTCA B MOHTMODHJUIOHAT MeHee 4eM 3a 20 muH. neT. B Tuxom
u VnauniickoM okeaHax MOHTMOPHWJUIOHHTA GoJblle, 4eM B ATIAHTHUKE, TIE€ BYJI-
KaHWyecKas aKTHBHOCTb COOTBETCTBEHHO HMXKe. MakcHMMaJIbHbIE KOHILEHTpPALUH
CMEKTHTa BCTPEYArOTCH B OCajJKax FoXKHOH yactm Tmxoro oxeana, rae OHH [10-
cruraroT 50% OT CyMMBI TJIMHUCTBIX MHMHEPaJoB'.

I'mHMCTBIE MUHEpAJibl OOpa3yroT B OKEaHCKMX OCaJkax IBe MpeACTaBU-
TEeJIbHBIE ACCOUMALMK: 1) XJOPHT-HJUIMTOBYIO B XOJIOAHBIX M YMEPEHHBLIX LIHPO-
Tax, 2) KaOJMHUT-TUGOCHT-MOHTMODHJUIOHUTOBYIO B 3JKBATOPHAIBHOW 30HE
M TEMbIX cyOTpomukax. Bce OkeaHCKHE TIMHHCThIE MUHEPAJhI, KPOME MOHTMO-
PUJUIOHUTA, TEPPUTEHHBbIE, NOCTYNMAIOT HEMOCPEACTBEHHO C KOHTHHEHTOB, a HE
o6pasyroTca B okeane. Yemym [173] BbIABHII CBA3b MEXAY U3MEHCHHSAMH acCo-
[MAIFH TJIMHECTHIX MHHEPAJOB M OCHMJUALMAMM JIEAHAKOBBIX —MEXJIeIHU-
KOBBIX 3MOX B YeTBEPTHYHOE BpeMsl. BbLIM BBLISBJICHBI JJMHHONIEPUOAHBIE M3Me-
HEHHS COCTABA ACCONMANMI TIIMHHUCTHIX MHHEPAJOB B 3KBATOPUAJBLHOM 30HE
THXOTO OKeaHa M BLICKA3aHA MBICIL 00 UX CBA3H C KJIMMATHYECKHMHM W3MCHE-
HHSAMH B MO3THEM KaMHO30€. YBEJIMYEHHE COACPXKaHWA WILIMTA M XJIOpATa 3a
HocnenHue 3 MIIH. JIET OTpaxaeT oflee YMEHbIICHHE MHTEHCMBHOCTH BBIBETPH-
BaHHUS B 0OJIACTAX CHOCA, BEI3BAHHOE IOXOJIOJAHHEM KIMMATA U YCUJICHHEM OJIe-
neHerus B CeBepHOM MOJIYIIAPHH, 4 TAKXE BO3JbIMAHHEM DAaHOHOB CYIIM, IIO-
CTABJSIOIMX OCAaJOYHBIA MaTepuan B Tuxuil okeaH. OJHAKO BBIMOJIHEHO ellie
CJIMIIKOM MAJIO HUCCIEAOBAHHUH, YTOOR MOXHO OBINIO YBEPEHHO TOBOPHUTH O CBI-
39X MeXIy KJIMMAaTOM M COCTaBOM IJHMH. Bo3Moxho, Oymyume ucCrenoBaHUs
HO3BOJISAT 60Jiee MOJHO UCNOJb30BaTh MUHEPATIOTHIO TJMH [JIf HHTEPIIPECTAITH
NaJeOKIMMATOB.

JoJiosbie ocaakn. Ocaaky, MEPEHECEHHBIE BETPOM, Ha3BIBAIOTCA 30.406biMU TIO

1 B sBnenaru4eckux IJIMHAX I0XKHOH yacTh TUXOro oKeaHa, a TAKXKe B HEKOTOPHIX JPYTHX paii-
OHax KOHIEHTpanus cMmekTuTa mocturaer 70% u Gomee~IIpum. nepes.
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MMEHH [peBHErpeteckoro Gora BeTpoB Joia, KOTOpHIH, corjacHo «Omuccee»
I'omepa, xmu Ha ocTpose Dot UTobbl moMous Omuccero nobpatecs 1o MTaky,
D0J1 OJapHI €My BCe HeBJIATONpPHSATHBIE BETPbI B KPENKO 3aBA3AHHOM MEIIKE,
Ho moGoneitheie ciyTHukr Omucces BhmycTHM HX, ¥ CyOHO cOMIIOCH C Kypca.

D0JI0BbI# MaTepuas GBIBAET KaK BYJIKAHHYECKOTO, TAK H HEBYJIKAHMYECKOTO
IPOMCXOXNCHHA. B 1aHHOM pasjiesie MbI pacCMOTPHM TEpeHOC BETPOM HEBYJIKA-
HHYECKOTO (TEPPHIEHHOTO) MaTepHasa. Yke JaBHO CTAJO SICHO, YTO BETEP CJIy-
KUT BAXHBIM TPAaHCHOPTUPYIOIMM Ar€HTOM B OKEaHCKOM CeIMMEHTOTCHE3e.
Yapns [lapeun [234] 6b11, BeposiTHO, NEPBBIM, KTO 3TO MOHsL. OH HaGmopal,
KaKk 1 MHOTHE MODEIJIABATEIH B TEYEHHE CTOJICTHIA 1O HETO, NOSIBJICHHE HAM MO-
PEM NBLIBHBIX Oypb co ctopoHsl Caxapel. Meppeii u Penap [774] ycranoBum,
TO KBapll SBJIACTCS BAXHOH COCTABHOHN YaCThIO OKEAHCKHMX OCAAKOB, H OGBACHH-
M 3TO GOJIBLIOH POJIBIO BETPOBOTO NMEPEHOCA OCATOYHOTO MaTepHaa. D0JIOBbIE
Ocallkd pacrpOCTPAHECHbI PETHOHAJBHO, OCOGEHHO B PaifOHAX, MPUMBIKAIOLHX
K apMIHEIM 30HAM CylW, TakuM, kak CesepHas A¢puxa, ABcTpayms, Apasus
¥ 3anajnHas 4acte CeBepHO#t AMepuky. 3a HCKITFOUEHHEM DPaiiOHOB, 3aIIHILEHHbIX
OT NOCTYIUICHHS| TEDPUIEHHOTO MaTepuasa HHOTO PO, BPOAE 4acTi CpeauHHO-
ATJI2ZHTHYECKOTO XpeGTa, J0JI0BBIA MATepHas He BHOCHT CYLIECTBEHHOTO BKJIaJa
B OKCaHCKME ocaiaxd. [Ipyrue mpouecchl JIErKO MacKHpYIoT ero. TeM He MeHee
OCHb TOHKO3EPHUCTasi PPaKLHsl OKEAHCKUX OCAZKOB B 3HAYHTEILHOMN Mepe CJIo-
XKEHA MaTEPHAJIOM BETPOBOIO MEpPEHOCA.

D0JI0Bas MbLIL SBJISETCS HE3HAYMTEHHBIM HCTOYHHKOM TIOCTYIJIEHUsT pac-
TBOPCHHLIX BELIECTB B OKeaHe. MHMKPO3JIEMEHTBI MOTYT BBICBOGOXIATbCS B pe-
3yibTaTe AecOpOLMM NpH MONANAHMM YaCTHI J0JI0BOH IBLIM B OKeaH, HO 3TOT
IIPOLECC MMEET IrOpa3/i0o MEHbLIEE 3HAYEHHE, YEM IPHHOC BEILECTBA C TeppH-
TCHHBIM MaTCpHaJIOM HHOTO poja. B cocrape 30510B0ro Matepnana BeHOCATCH
B OKCaH M PaCTBOPMMBIE KOMIIOHEHTBI, HO NPe06JIajaloas ero YacTh CJIOKEHA
HEPaCTBOPUMBIMH KBapLEM W GHOTEHHBIM KpeMHe3eMOM. W36BITOUHbIE KOJmMye-
CTBA METAJUIOB B HEKOTOPBIX THMNAX OKEAHCKHX OCAJKOB HOJDKHBI MMETh HE
30JI0BO€E, & MHOE NMPOHUCXOXKACHHE.

Iepenoc nvrau. Haubonee GnaronpusTHBIMM mIs (bopMHpOBaHUS 307I0BBIX
OCA[IKOB SBJIAIOTCA PETHOHBI C CYXHM BO3AYXOM H YCTOHYMBBIMM MACCATHBIMH
BeTpaMH. B ryMMAHBIX 30HAaX YaCTHIBI 30JI0BOM MBI BBIMBIBAIOTCS M3 aTMOC-
(epsr MOXSAMM M OCAaXHAIOTCH JOKAIbHO. JLNsS AajbHEro [EPEHoca 30JI0BOTO
IIYCTHIHHOTO MAaTepHata HEOOXONMMbI apHIHBIE NOBEPXHOCTHHIE YCIOBHS,
CWJIBHBIC BETPRI, HAJIM'ME MEJKUX YAaCTHL, BOCXOIAIIHME TPAREKTOPHH BO3IYLIHBIX
MACC M SHCPrUMHOE NMEPEMEIMBAHKE B Tponocdepe, NOANEPKUBAIOLIES YACTHIbI
BO B3BEILCHHOM COCTOSIHMM, 4 B OOJIACTH OCaXICHHUS — JMBHEBbIE JOXKIH. Bhico-
KHME PUNIOBCPXHOCTHBIC TEMIIEPATYPBI B IIYCTHIHAX CO3AIOT YCIOBHS HHTEHCHB-
HOTIO NEpeMEIMBaHNUs B BhbIlIENexKallel Tponocdepe. W3-3a unpepcuu TeMnepa-
TYPBI Ha TPaHHIE TPOHOCHEPEl M CTPaTOCHEPE! MEPEHOC YACTHIL KOHTPOJIMPYET-
€4 TOCHOJACTBYIOIIMMM HANPABJICHHAMH BETPOB B Tpomocdepe. Marepuan,
NPOHMKIIMHA B cTpaTocdepy, momsepraercs rno6anbHOMY IEPEHOCY €O CKO-
PocThio BeTpa 0 500 kM/yac. Bpems npe6nIBaHMs uyacTun pasmepoM 2-10 MxMm
B CTPAaTOCQEPHBIX CTPYMHBIX TEUCHUSIX COCTABJISET OKOJIO JIBYX HeIelb.

Ieutbabie 6ypu u3 Caxapel Hax ATIaHTUYECKHM OKEaHOM — IOBOJILHO 4acToe
spnenne. Caxapa-OfHa M3 KDyNHEHIIMX MYCTHIHb MHpA  IUIOLIAOBIO
8,7 MH. kM? —TIpeacTaBNAeT cO6OH MOLIHBIN HCTOMHHK 30JI0BOTO MaTepHaa.
Ioncunrano, uto 3a npesemer Caxaphl BBIHOCHTCS NbIIbHBIMH Oypsimu exeron-
HO OT 60 10 200 MUTH. T 30710BOTO MaTepuana. BosbIas 4acTh 3Toro MaTepHa-
714, OCAKIAACh, BXOMUT B COCTAB IJTyGOKOBOIHBLIX OCAaZKOB CEBEPHOM IPHIKBATO-
PHasbHOM 30HBI ATJIAHTHYECKOTO Okeana [340]. DooBsrit MaTepua NepeHOCHT-
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Puc. 13-15, Cpennss NOBTOPAEMOCTb ABIMKH (B %) B NeTHue mecanbt B CeBepHO# ATNAHTHKE, CBH-
AETENBECTBYIOLICH O PACIPOCTPAHEHUH NBLLTH B Tponocdepe, U H3OIMHUK NPOABHXKEHUS 06IaKa BYI-
KaHHYECKOH MblmM, 06pa3opasiueiics Ha ocTpoBax 3eneHoro Msica, mo auam mexay 15-m u 25-m
utoHs 1951 r. (Toukne mumun ¢ uudpamu) [340]. XKupuoil manuedt nokaszan myTs cyaHa «Buaamy,
¢ 6opTa KOTOPOTO HPOBOJUIHCH HAGMIOAEHHUS.

Cfl 4epe3 3KBATOPUAJIbHYIO ATIAHTUKY Ha OTPOMHBIE paccTostums (puc. 13-15).
C TakuM TpomochepHBIM NEPEHOCOM MBUIM CBS3aHA 4YacTas ObIMKa B 3TOM
paiioHe.

Onnoll M3 NepBBHIX NOMBITOK MOJIyYATh YETKHE JOKA3ATEJILCTBA OaJIbHETO
pasHoca meUm Obina paGota IMapkuHa ¢ coaBTopamu [815]. Onm cobpamm He-
OXHJIaHHO 0OJIbLIME KOJIMYECTBA KPAaCHOBATO-KOPHYHEBOM (JIETOM) M cepoil (3u-
Mo#i) neum Ha octpoBe Bap6anoc. ITo rpaHyJIOMETPHYECKOMY M MUHEPATLHOMY
COCTaBy MbUIbL MOXO[MJIA HA OKEAHCKHE OCAJKM B COCEAHMX KOTJIOBHMHAX. DTa
IbUL Obla NPHHECEHA CEBEPO-BOCTOYHBIM I[ACCATOM H3 apUAHBIX ob6JacTeit
Adpuxe n Epomsl, ynaneHHsIX OT ocTpoBa BapGanoc ma 6000 kM. B paitone
9TOr0 OCTPOBa YaCTHUBI IBLIM OOBIYHO OveHb Menkue (40%, dpakmn Mesbue
2 MkM) 1O cpaBHeHHIO ¢ GoJiee IpyCoi NBUIBIO, COGPAHHOM BO BpeMs NBLILHBIX
Oypp BOMI3KM Adpuku (259 uyactun kpynsee 10 MkM). DTH HaOMOASHHUS MOKA3LL-
BAIOT, YTO MbUIbHLIE OypH CHOCOOHBI NEPEHOCHTHL O BO3AYXY JJOBOJILHO
KPYIHBIE YaCTHILI M MOTYT OBITh NPHYMHON HAKOIUIEHHS B IEJIATUYECKHX OCA[l-
Kax OTHOCHUTEJLHO IpybosepHucToro Matepuaia. Uto6bl yaepKUBATL KPYIIHBIE
YaCTHILBI BO B3BEILIEHHOM COCTOSIHMHM B BO3JyXe H HE JaBaTh UM OBICTPO OCECTB,
HeOOXONUMO MHTEHCHBHOE BEPTHKAJIHLHOE NEPEMELIMBAHUE HUXHEH aTMOC(EPBL.
IIeueHbIe Gypr B ABCTpa/MM NPeCTABISIOT cO60i BTOPYIO OTPOMHYIO 061IacTh
NUTAaHASA OKEaHa 30JI0BHIM MaTepuaysoM. OHH TakXKe CIOCOOHBI MEPEHOCHTHL
KpyIHbIE YacTHIBL. MoHas neubHast Oyps B 1928 r. oTioXKaa cioit bl Ha
nosepxHocT# B Hosoit 3enanmmy, Ha yaanenuu oxosio 2000 kM oT ABCTpasmiu,
B koymyecTse OoT 3 mo 30 r/m? [376]. DToT MaTepuan GblI OTIOXEH TaKXe Ha
Gosminedl yactn miomanu TacManoBa Mops. OTCIOZA MOXHO 3aKJFOYMTh, YTO
TOHKO3EPHHUCTBIA TEPPUTEHHBIH MaTepHaJl B OCAIKaX 3TOTO PErHOHA OTJIOXKHIICS
B PE3yJbTAaTE 30JIOBBLIX MPOIECCOB. .

Komnonenmut 30.106b1x ocadkos. ITbub, cobpanHas B aTMochepe, O4eHb TOH-
KO3€pHHCTass M HMeET OOBIYHO KPacCHOBATO-KOPHYHEBBIA LBET. I IaBHBIH MuHe-
paJt B ee cocTaBe —kBapl. KBapi acconuupyeTcs B 30JI0BOM MaTepHaJie C APYTii-
MH MUHEpajaMH, TakMMH, KaK KaJbIMT, U C OHOreHHBIMH KOMIIOHCHTAMH,
0COGEHHO onanogvimu, pumosumamu, IPECHOBOTHBIMM THATOMESMH M HAXe CO
cnopamMi rpu6oB. DUTOMTEI HPeACTABIAIOT cobOHl BhLENEHHMS omaja
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Puc. 13-16. Pacnpenenienne kBapua B ocaakax ceBepHoil yactu Tuxoro okeana. 30 MHNE — KOHLEH-
Tpauus KBapua B BECOBBIX NMPOLEHTAX B IepecyeTe HA OeckapOOHATHLIA B Ge30maioBLId MaTepual.
OG6paiuaer Ha ce6s BHEMaHHE Y3KHIA HOAC BLICOKHX KOHLEHTPAUME B CPEJHHX IIHPOTAX, YETKO OT-
AENEHHBIA OT s3blka BBICOKHX KOHIEHTpAIM, CBS3aHHOIO C CEBEPO-BOCTOYHBIM TaccaToM [761].

(510, -nH,0) B pactenusix. OHH BCTpeYaroTcs B HAMOOJBIIMX KOJMYECTBAX
B JIMCTBSX TPAB, KAMBIIIEH U TPOCTHUKOBBIX. ByAyyud yCTOWYMBBIMU K pacTBOpe-
HMIO, GUTOJMTEI NIPUCYTCTBYIOT B MOYBAaX, UM U B O3€PHBIX ocankax. Beitkep
[24] onmcan nepsble uckonaeMble GUTOTHMTLI, U C TEX MOP HX CTAJd HAXOAUTD
B HCKOIIAEMBIX IOYBaX, B KOHTHUHEHTAJBHBIX W OKEAHCKHX ocaakax. OHH MeJIKHe
(10—-200 MKkM), HO CTOJIb OGUIIBHEL, YTO MOTYT COCTABJIAThL 10 4%, BEPXHETO CJIOS
TMIOYBBI U 10 574 NepeHOCHMMOi BeTpoM Ibum. Pasnoo6pasue ¢opm GpuTomTOB -
NaJIOYKH, TAHTEJH, KOJIMAYKM M TPANEIONIbl —HABEJO HAa MBICIL O pa3paboTke
ux Mopdostorndeckoit knaccupukanuy. Y CTaHOBJIEHHE B3aHMOOTHOIUEHMA MexX-
Ay KOMIUIEKCAaMU (PUTOJIMTOB M THIIAMH PACTUTEJILHOCTH MO3BOJIUT B NEPCIEKTH-
BE€ UCMOJB30BaTh 3TH OOpa30BaHUs OIS AUATHOCTHKH HA3EMHOH PaCcTHUTE/LHO-
CTH B IEJNIAX NAaJICOKJIMMATOJIOTHH. ‘

QUTOMTOB U IPECHOBOIHBIX JAMATOMEH OOJIbIlle BCETO B 3KBATOPHAILHBIX
paiioHax, a cnopsl rpu6oB npeo61aJaloT B CPEAHUX IIMPOTAX. 3anagHble BETPbI
CPCIHMX LIMPOT NEPEHOCAT 3HAYMTEIbHBIE KOJIMYECTBA TEPPUTCHHOTO MaTepHa-
J1a, B TOM YHCJIE CIOp I'puboB, B 3amaJHyI0 4acTh ATJIAHTHYECKOTO OKeaHa, HO
MaJIo —B BOCTOYHYO. DUTOMTEI M NPECHOBOIHBIE IMATOMEH ONHKCAHBI B Ii1yGo-
KOBOJHBIX KOJIOHKaX M3 TeX 3KBATOPHAILHBIX PaiOHOB, IJe NBUILHBIE OypH
YacThl ¥ MHOTHME KOMIIOHEHTHI MMEIOT B BO3JYIIHOW B3BECH M B Ocaakax OJms-
KUE COOTHOIIEHHs. PUTOMTH M IIPECHOBOIHBIE AMATOMEH MOTYT CIYKHTh HH-
JUKaTOpamMu KOJIMYECTBA 30JI0BOTO MaTepualia, EPEeHECEHHOTO MACCATHBIMHA Be-
TpaMi B IKBAaTOPHAJbHYIO ATJaHTHKY.

HecMoTps Ha maseokymMMaTiIeckoe 3Ha4YeHHe GUTOMTOB, HanboJsiee IEHHBIM
HUHIUKATOPOM BETPOBOM EATEILHOCTH CIYyXHMT KBapl. Ksapu o6pasyercs Tomb-
k0o Ha cywe. OH 3HAYATEILHO YCTOWYMBEE K DPACTBOPEHHIO, YeM (HUTOJMTHI
1 MOPCKHE KPEMHHCThIE OHOTeHHBIE OCTaTKH. [I03TOMY KBapu CoOXpaHseTcs
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B OCaJKax Jaxe TOrna, Koraa OoJblias 4acTb OHOTEHHBIX KOMIIOHEHTOB (KpeM-
HUACTBIX ¥ H3BECTKOBBIX) DacTBOpAETCA. DOJIOBOE INPOMCXOXACHHE KBapna
B OKEaHCKMX oOcajkax ycTanoBmwum PamueBckuit [858] mma Atnantuxu, Pexc
u Tomabepr [868] n buckaite [99] nns Tuxoro oxeana. buckaite obHapyxun
XOPOILIYI0 KOPPEIALMIO MEXIy LIMPOTHBIM IOJIOKEHHEM apuiHbXx obnacrei
B CesepHoM 1 HOXHOM mnojymapusix ¥ NPOLEHTHBIM COIEPXKAHMEM KBapLa
B IUIyOOKOBOIHBIX OcCalkax Ha 3THX e LMpoTax. Tuxumil okeaH HpPeACTaBISET
co60it ocobeHHO Xopolmi OOBEKT AJI1 U3Yy4EHUS] PACIPENEICHUs IIEPEHECEHHOTO
BETPOM KBaplia, IOCKOJIbKY 3HAYMTEJIbHAS YacTh JIOXA OKeaHa 3alMIIEHA JKeJo-
OamMu 1 XpeOTaMH OT BIHMSHUSA TYpOMIOHBIX MOTOKOB. BoJiee neTaibHbIE paboTHI
BBISIBUJIA TECHYIO KODPEJIIIMIO MEXIy KOHIEHTpaluell KBapla B OCaJKax BCEro
Tuxoro okeaHa ¥ BBHICOTHBIMH CTPYHHBIMH MOTOKaMH [99]. UeTko ouepueHHBIH
nosic oboramenns kBapueM Mexay 25 u 50° c. 1. oTaesleE OT BTOPOCTENEHHOTO
s13bIKa BBICOKMX 3Ha4eHU# okoJsio 10° C.IiL, IPUYPOUYEHHOTO K apPUIHBIM FOXHBIM
paiionam CeBepHOi AMEPHKH M CBSI3aHHOTO C CEBEPO-BOCTOYHBIM IaccaTOM
(puc. 13-16) [868].

Iaseoxaumamuueckoe 3nauenue. CBA3b MEXIY J0JOBBIMU OCaJKaMH, COBpe-
MEHHBIMU BETPAaMH M apHIHBIMH O0JIACTIMHI CHOCA JA€T HAM KJIHOY I Mpocie-
XHUBaHUS NaJCOKJMMATHIECKUX ycloBuid. OTcroga MOXHO INMOJYy4YduTh HMHGMOPMA-
IIMIO O PaclpOCTPaHCHHHM apHIHBIX oOJyacTel (HEKOTOPbIE 30JIOBBIE YACTHUIIBL
TakWe, KaK (UTOJMTBI, SBJSIOTCA YyBCTBUTEJIbHBIMH HMHAUKATOPAMM OIpele-
JICHHBIX KJIMMATOB), O MOJIOXKEHHU 30H [IACCATOB, NIEPEHOCAIIMX Mblib, U O CHJIC
BeTpoB. PaifOHBI anmBEeJUMHIOB, B 3HAYMTEJBbHOH Mepe CBA3aHHBIE C CHJIOH Be-
TPOB, MPEACTABIAIOT cOOOM NMPUHIMIMAILHO BaXXHBIE 30HBI BBLICOKOH OHMOJIOTH-
4eCKOM MPOAYKTMBHOCTH MupOBOro okeaHa. MIHTEHCHMBHOCTb alBEJIJIMHTA KOH-
TPOJpPYETCS M3MEHEHWS MM CWJIbI W HallpaBJeHHs BeTpa. Takum o6pasom,
OLICHKH CHJIbI U HANPABJICHUS] BETPOB B NPOLLIOM CIyXaT I CY)XICHHA O Ma-
neonpoayktuBHocTd Boa. [lonoOHas mHbOpMamus HyXHA, B YACTHOCTH, IJIA TO-
T0, YTOOBI OTIMYMTHL BO3JAEHCTBHE W3MEHEHHS HMHTCHCHBHOCTH AalBEJJIMHIA Ha
BApHALMA CKOPOCTH aKKyMYyJSILMH OHOTEHHOTO MaTepHaja B OCagKax OT H3Me-
HeHWit B HOCTaBKe OMOTEHHBIX KOMIIOHEHTOB (HalpHMeEp, KpeMHe3eMa) B OKeaH.

IMonoxkeHHe 30HBI MACCATHBIX BETPOB B ITPOLLIOM OBIJIO M3Y4EHO MO M3MEHE-
HUSAM KapTUHBI paclipenesieHHsi KOHIEHTPAlNK U TpaHyJOMETPHYECKOTO cocTaBa
KBapia B ArianTtudeckoM H TUXOM OkeaHax. B JieTHHKOBBIE 3MOXH 1OsCA J0JIO-
BBIX OCA/IKOB CMECTHUJIHCh HAa HECKOJBKO I'paJycoB K 3KBATOPY, OTpaxxas H3MEHe-
HUEe TIOJIOXKEHUS 30HHI naccaToB. KpoMe TOTO, B JICHUKOBBIE 3MOXH YBEIUYUIICA
pa3Mep 3epeH 30JI0BOTO MaTepyaja, YTO yKas3bIBaeT Ha yCHJICHHE BeTpoB. OO6u-
JIHe H0JI0BOTO MaTepuaja OTpaXkaeT N3MEHEHUsS CTEIEHUM apUIHOCTH M XapakTe-
pa pacTUTESBLHOTO NOKpoBa B obnacTsax cHoca. Hampumep, B 3KBaTOpHAJIBLHOM
ATNaHTHKe KOHUEHTpalWs (UTOJMTOB M HPECHOBOJHBIX JMATOMEH B OcalKax
IpeBHee | MUIH. JIET MOCTOSIHHO IOHMXKEHA M3-3a TOro, YTO KJMMAaT Obln Toraa
Telwiee W B paiioHe Caxapbl CyLIECTBOBAdd MeHee apuiHbie yciosus [816].
B nocneayrommit neproa HaGmomaroTCs kojaebaHus KOHIEHTpAUuu OHOTEHHOTO
50JIOBOTO MaTepualia, CBA3aHHBIE CO 3HAYMTEILHBIMU BapHALMAMM IajleoTeMIle-
paTyp B NO3aHEUeTBEPTHUHOE BpeMs. B yenHUKOBBIE 3NOXH KiMMaT ObLI ropas-
1o 6ojee apuaHBIM, YTO CIOCOOCTBOBAJIO MHTEHCHBHOMY BBIHOCY OMOTEHHOTO
90JI0BOTO MaTepuajia. B MexseIHUKOBbs IPECHOBOAHBbIE AMATOMEH B O3€PHBIX
ocajKkax 4alle MOKPbIBaJMCh BOOM U HE Pa3BEHBAJIHCh BETPOM, a GUTOJMTHI 3a-
JCPXUBAJIMCH B pacTuTeNbHON moactuike. OcnabiieHue 3pO3uM NOYB NPHUBEJIO
K YMEHBIIEHHIO OOIIEro KOJMYecTBA NbLM B aTMochepe. B jemHUKOBEIE 31I0XU
uMena Mecto obpaTHasi KapTHHA.

ByskaHoreHHble MOpcKHe ocaJkH. Mopckue ocaJku BYJIKaHHYECKOTO IIpOHC-
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XOXICHUSI, UIIH 8yAKAHO2eHHble OCAMKH, SBJIAIOTCA JHMOO NEePBHYHBIMMY, JHOO BTO-
pUYHBIMH. Beigensorces cienyroiye THIIBI:

1. Ocanxu, 06pa3oBaHHbIE U3 NEPEHECEHHBIX HA AHO OKEaHa NpPOAYKTOB Cy6-
a3paJbHBIX 3KCIUIO3UBHBIX H3BepXeHuil. OHHM Ha3BIBAIOTCS NUPOKAACMUYECKUMU
ocaaKaMH.

2. Ocaziky, COCTOAIME K3 NMEPEOTIIOKEHHBIX OGJOMKOB BYJIKAHHYECKHX I1O-
pol, HasbiBaeMble snukiacmudeckumu'. OHE MOrYT 06pa3’oBaThCci Kak MyTeM
NEPEOTIONKEHNS PaHee CYLIECTBOBABILMX MUPOKJIACTHYECKHX OCANKOB, TAK M 32
CYET MPOAYKTOB 3PO3UM BYJIKAHHYECKUX IOPOJ MOABOAHBIX H3BEPIKCHHIL

3. Ocanxu, o6pa3oBaHHBIC HA MeCTe, HA OKEAHCKOM [HE, B pe3yiibTaTe Moi-
BOIHBIX M3BEPXKCHHH WM IyTEM BBINAJEHHS U3 TMIPOTEPMAJILHBIX MCTOYHHKOB.
OTO MOPCKUE aymuzeHHble OCALKA WM NOPOABL IIOCKONBKY OHH HE CBSI3AHBI
C cymleil, MbI ONUIIEM MX B I 14.

ByJIKaHOTeHHBIH MaTepHasl BHOCHT CYILCCTBEHHBIH BKJAJ B MODCKHE OCAIKH
0COOEHHO BOJM3H OCTPOBHBIX IYT, II€ OCAAOYHBIE KJIMHBS, CJIOXKEHHbBIE B OCHOB-
HOM BYJIKAHOTCHHBIMM KOMIIOHEHTAMHM, MOTYT UMETh MOLLHOCTD [0 HECKOJILKHX
THICAY METpOB [659]. Byixanoknactuueckuii maTepual, MEPEHECEHHBIH B BO3-
AYIIHOH Cpele H UMEIOUMi HanGoJIbIllee 3HaYCHHE, OOBIYHO ‘HA3BIBAIOT Medpoil.
B 3T0 momsTHE BK/IOYAIOT KPOME NHMPOKJIACTHKM, BBINABIIEH M3 aTMocdepsl,
TaKXKe IIMPOKUHA HAOOp OTNOXKEHMH Ppa3/MYHBIX MHPOKIACTHYECKHX MOTOKOB
BpoAe MTHUMOPHTOB (Cy6aspalibHBIX MOKPOBOB KHCIIBIX BYJIKAHOKJIACTHTOB).
Tedpa-3to rpeveckoe cnopo, o3Havaromee nenes. B COBPEMEHHOM NMOHMMAHHH
oHO Obiio BBeneHo Topapurcconom [1041]. B 300 r. a6 H.5. ApucToTeib npe-
MEHHJI 3TOT TEPMHMH K BYJIKAaHUYECKOMY €Iy, BHIODOIIEHHOMY OJHMM U3 Jeii-
CTByIoIMX ByjKaHOB Mtammu. B paspesax riyGokOBOIHBIX OCAIKOB Mbl MMEEM
A€T0 B OCHOBHOM C MAaTEepHaJIOM IEILUIONAJOB, MPEICTABICHHBIM HpEUMYyIIle-
CTBEHHO (0koJI0 90%) 6yaKanuueckum cmekioM WM neniom. Koppensauueit
¥ BO3DACTOM TJIyGOKOBOIHBIX TePOBBIX OTIONKEHUH 3aHMMAETCA HAyKa Tedpa-
XpoHosoTHs (CM. UL 3). OueHb TOHKAH IENEN] MOXET Pa3sHOCHTBCS MO BCEMY
3€MHOMYy LIApy, a rpyOblii nemnes NEPEeHOCKHTC HA' PACCTOSHUA 6OJiee HECKOIbKUX
TBICSY KuJloMeTpoB. Ilepuunas Teppa CONEPXKHT MONEBBIE INMATH, MHPOKCEHHI
H Apyrne MHHEpAJbI, 8 MPOAYKTHl €€ BTOPHYHOTO NpeoGpa3oBaHHs NpecTas-
JIHBI TJTIMHHCTBIM BELIECTBOM (CMEKTHTOM, IAJLITOPCKHTOM), LIEOJMTAMHE M He-
KOTOPBIMU ApYTMMH MuHepanamu. [lemsa, npencrasnsromas co6oil BereHeHHyO
(CHJIBHO Ny3BIPHCTYIO) MEPBHYHYIO BYJIKAHMYECKYIO TOPOAY, XOTS H COCTABISET
HeGOJIbIIYIO NI0JI0 MPOIYKTOB BYJIKAHM3MA, HO MMEeT BaXHOE 3HAYEHHE H3-32
CBOCH ILIABY4ECTH, OOECTIEYMBAOILIEH €if LMPOKOe PACIPOCTPAHEHHE B OKEAHAX.
IleM3a MOXET HEPEHOCHTb Ha OIPOMHBIE PACCTOSHHS NPHKPEILICHHBIE K. Heil
XUBBIE OPTaHU3MBI, YTO IPUBOAUT K Ba)XXHBEIM OHOreorpadMuecKuM CIICACTBUSIM.
IMoaBoaHbie ByJKaHBI HE IKCILUIO3MBHEL [109TOMy, XOTS NPH [OZXBOHBIX U3BEpP-
KEHUAX MOTYT BOZHHKATH MOLIHBIC [MMPOKJIACTHYECKHE MMOTOKH, OCAZOYHOIO Ma-
TepHaia OHU CO3JArOT HEMHOro. Ilpu npoGnenum momBOAHBIX JaB o6pasyercs
HEKOTOpOC KOJIMYECTBO BTOPHYHOIO IMUKJIACTHYECKOTO OCAJOYHOIO MaTepua-
ma“, :

IIpucyTcTBHE By/IKAHOTEHHOTO MaTepHasa B PajfiOHAX, YAAJEHHBIX OT BYJIKa-
HUYECKHX OYaroB, JAaBHO IOJI03PEBaJIOCh, HO HE OBLIO JOKA3aHO HM3-3a MACKH-
POBKHM €TI0 IPYTMM OCaTOYHBIM MaTepHAJIOM U JMaTeHeTHICCKHMH Ipeobpa3oBa-

! TIpHG/H3UTENLHO COOTBETCTBYIOT BYJIKAHOTEPPHUTEHHHIM OCAAKAM COBETCKHX ABTODOB.—
IIpum. nepee

% Takue NPOXYKTH! MOABOAHOTO Apobnenus nopon U.O. Mypamaa (1976 r.) npeanaraet Ha-
3b1BaTh I1aQOTCHHBIMM B OTVIMYME OT MNOCTYNAIOUMX C CYIM (TepPUTeHHBIX).— [Ipum. nepes.
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HusSMHI. HecMoTpst Ha TPYAHOCTH, . IPENNPUHUMAJIACh TIONBITKA ONPENC/UTh
IIPOIIEHTHOE COAEPKAHUE B OCA/IKaX BYJIKAHOTEHHOTO MaTepuaJia, IOCTYIMBIIETO
30JI0BBIM NIyTEM B pa3Hble pallOHbI OKe€aHa. YCTAaHOBJEHO, 4TO obynoMouHas da-
3a OCaJKOB CeBepHOH M r0kHOH wacteil Tuxoro oxeana u lleHTpaspHON ATian-
THKH Ha 25-75%] cnoxkeHa MaTepuasloM BO3IYyLIHOMN B3BecH [659]. Xots pasme-
JIeHHe Ha BYJIKAHOTEHHYIO U HEBYJKAaHOTE€HHYIO COCTABJSIIOINYIO He NMPOU3BO/IU-
JIOCb, OYEBUIHO, YTO 3HAYMTENLHAS YaCTh 3TOT0 MATEpHasa HMEET BYJIKAHOTEH-
HO€ MPOUCXOXKIEHUE. 3HAUYEHHE BYJIKAHOTEHHOTO MaTepuana NpeaornpeacisieTcs
KOJIMHECTBOM BYJIKAHOB, 450 U3 KOTOpPHIX NeiicTBOBaM B nepuon nocie 1500 r.
H.3. 3a npomeaume 500 neT 3TH BYJKaHBI BbIGpocmm B OOIIEH CIIOXHOCTH
okosio 330 km® nmupoxnacTuyeckoro Matepuana ¥ 50 km> naBbl

B HeoreHe BylkaHm4eckas [OEATEJLHOCTh OblJIa COCPENOTOYEHA TJIABHBIM
o6pa3oM B kxousblle BOKpyr Tuxoro oxeana, B IHIOHe3Wn W B BOCTOYHOM HacTH
Kapubckoro pervona. CieoBaTeNIbHO, 3TH PAaMOHBI HCILITHIBAMH HAWUOOJILINIEE
BIIMSHNE BYJIKRHOTEHHOW cenuMeHTald. MaTepuan MOCTaBJICA 3/leCh ByJIKa-
HU3MOM TpeX THIOB: 1) BYJIKAHU3IMOM OCTPOBHBIX OYT W aKTHBHBIX KOHTHHEH-
TaJbHBIX OKDauH; 2) BYJKaHM3MOM CDEIWHHO-OKEAHCKHX XpeGTOB M BHYTpH-
IUMTHBIM; 3) KOHTHHEHTAJILHBIM BYJIKAHH3MOM.,

BynkaHu3M, CBsSI3aHHBIA ¢ KOHBEPTEHTHBIMU TPAHHIAMH IUIAT, XapaKTepH-
3yetcd OOJBIIMM KOJMYECTBOM OYAroB, HamboJiee KPYIMHBLIMH W3BEPKEHHIAMH
1 GoJIbIION B3PBIBHOI CUJIOW. JIaBBI OYEHB BSI3KHE, TO3ITOMY CTENEHb JKCILIO3UB-
HOCTH BBICOKA. anoxnacmqecmn MaTepuai coctaBigeT 90%, OT BCeX TBEpPOBIX
HPOAYKTOB M3BepxkeHHil (B ByskaHax MuHpouesmm naxe 99%). Cpend ByJIKaHoO-
TeHHBIX KOMIIOHEHTOB MOPCKHX OTJIOXKEHHH OOMHUHHPYIOT NPOAYKTHI OCTPOBO-
IY>)KHOTO ByJikaHW3Ma. CpeauHHO-OKEaHCKMiIl U BHYTPHUIUINTHEIA BYJKaHH3M MO-
CTaBJIICT B OK€aHbl ropas3io MeHslle Tedpsl. V3BepxeHHs 3hech 3HAYHUTEIHHO
MEHEE IKCIJIO3MBHBI M3-3a MAJIOH BA3KOCTH JiaBbl. OOpa3oBaBumiica B HeOOIb-
IIOM KOJIMYECTBE MUPOKJIACTUUECKMII MaTepuasl KOHUSHTPUPYETCs BOJM3M ByII-
KaHM4eCKuX ovaros. IloacunTano, yTo u3 330 xM> NHPOKIACTHYECKOTO MaTepHa-
Ja, W3BEPrHYTOro ByJkaHamMu MHpa ¢ 1500 T. H.3, 310 kM® oGpasoBayioch
B OCTPOBHBIX /yTax # B palioHaX aKTHBHBIX KOHTHHEHTAJILHBIX OKpauH. Bcero
19 kM BEIOpOLIEHO ByJIKAHAMHA BHYTpH OKeaHa, M3 HuX 10 KM® NIPMXOIUTCS Ha
nomo onHoi Mcnanmum [659].

BoymnmHcTBO ByJIKaHOB BbIOpachiBaeT Tepy Ha BBICOTY MeHee 6 KM, pac-
IIPOCTpaHAs ee MO3TOMY Ha HeOOJIbIION TuToIna M BOJM3M ovara. B oTaesbHBIX
Xe CJydasX CHJIbHBIX B3pPBIBOB IeTes] NMOTHUMAETCsi B CTpaTochepy HAa BBICOTY
6onmee 10-15 kM, YTO DPUBOOUT K NepeHocy Tedpbl Ha PacCTOSHHE
3000-6000 kM oT ueHTpoB m3pepxkeHus. Ouens ToHkuil nmenen (0,3-1 MxMm) Mo-
XeT pacceMBaTbCsi HA OTPOMHBIX IUIOIIANAX. OcaxeHue TAKOrO nemnja Hasbl-
BAIOT 2400a4bHbIMU NENnAOnaoaMmu,

Dusuueckue u muneparozuveckue xapaxmepucmuxu megpol. Tedpa ObiBaer
pa3nuuHON 1o pasmepy u popme 3epeH U Mo coctaBy. OHa MOXET COCTOSTh M3
IVIOTHBIX WJI IIOPHCTBIX OOJOMKOB, CTEKJIOBATHIX MM KPHCTAJJIMYECKHMX IO
CTPYKTYpe YacTull, 0Opa30BaHHBIX HEMOCPEACTBEHHO MYTEM 3aCTHIBAHMS MATMBI,
a Takke M3 OOJIOMKOB BYJKaHHYECKHX NOpoa OoJjiee paHHUX H3BEPKEHHIA
U uHOTAa (PparMEHTOB KOHTHHEHTAJBHBIX mopoh. Yacto Tteppa HeceT Ha cebe
crienuguueckie NpU3HAKH KAaKOro-HUOy/b €IMHHYHOTO aKTa U3BepXeHud. Bbl-
- noyiHeHa 6onbinas padoTa MO YCTAHOBJIEHWIO KPUTEPHEB, MO3BOJIAIONIMX OTIIH-
4aTh TepoOBblE CJIOM APYI OT APYra, BBIACHUTb XapaKTep M3BEPXKEHUH, CO3aB-
LIIMX 3TH CJIOH, M crnoco® TpaHCHOPTHPOBKH MaTepwaia. B kayecTBe Takux
KPUTEPHEB CITyXaT (U3MUYecKHe, MHUHEPAJOTHYECKHE ¥ XHMHYECKHE XapaKTepH-
ctuxu Tedpel. K dusmueckuM nmapaMeTpaM OTHOCHTCH UBET, MOIIHOCTL CJIOEB,
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HX TCKCTYPHBIC XapakTepUCTUKH. OTIAEIbHbIE YACTHIIB PAa3/MYAIOTCS [0 pa3Me-
Py, ¢opme u BHyTpeHHe#l cTpykType. MuHepaioruyeckue XapaKTEPUCTHKH
BKJIOYAIOT MUHEPAJIbHBIN COCTAB, TUNl M CBOMCTBA (DPEHOKPHCTOB (TSKEJBIX MH-
HEPAJIOB) M IBET MUHEPAJIOB; NIOKA3aTENb NPEJIOMJICHHS CTEKIA OTpaXxaeT B Ka-
KOH-TO Mepe reoxumuyeckue ocobennoctu Tedppsl. Cocras Tepbl MOXET OBITH
JIyHIlIe BCEI0 U3Yy4Y€H C NMOMOUILIO 3JIEKTPOHHOTO MHUKPO3OH/IA.

Crun-Max-HHTaiip [993] noapasnemin HCHOJIb3yeMBIe TedpaxpoHOJIOTaMU
OTJMYHUTE/bHbIC IPU3HAKHM TE(PPbl Ha CYIUECTBEHHBIE M JONOJIHHTEbHEE. Cyuje-
CmBenHble hempozpaguueckue Xapakmepucmuky OTPAXAIOT BU3UUECKYIO U XHMHU-
H€CKyl0 NpHPONY HCXOJHOH MarMbl B MOMEHT H3BepkeHus. Kputepusmvu
ABJISIOTCS.  KPUCTAJLIOTpaduyeckne OCOOGEHHOCTH, MOP(HOJIOTHS, BHYTPEHHSS
CTPYKTypa M XUMHUHYECKHH COCTaB. [Jonoanumeavnvie nempozpaguueckue napa-
Mempbl CUJIBHO 32BUCAT, HANPUMED, OT HPOLECCOB NMEPEOTIONKEHHS, BBIBETPHBA-
HUSL ¥ H30MPATESIbHOTO OCAXICHUS YacTHI B XOJE TPaHCIOPTHPOBKU. B kaue-
CTBC KDUTCDUCB MHCIOJB3YIOT pasMep 3€PEH, OTHOCHTENILHOE COJAepKaHUS
(eHOKPHCTOB, CTeneHb BTOPUYHBIX H3MEHEHMil CTekna i muHepaios. Cyie-
CTBCHHBIC XapaKTEPUCTUKH, TAKUM 00Opa3oM, MO3BOJIIOT IPOBOIUTH KOPPEJisi-
[MFO pa3pe3oB, TOrJa Kak JOMOJHUTEbHbIE JaIOT MH(POPMAIHIO 06 3KCILJIO3HUB-
HOCTH HM3BEDXEHHH, O BETPaX M O JPYTHX I[IPOLECCcAaX TPaHCHIOPTHPOBKHU
H OCaXIEHH.

10000 7T T 71T T T T LINE I L L L B LY B B e
1000 — =
= / -
- / 1 7
100 | —
10 |— —
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L -| cHMOCTB MexIy pa3MepoM ByJika-
HOTCHHBIX YaCTHII U PacCTOAHUEM
— =1 OoT ouaroB wusBepxkeHuii. Iloka-
3aHpl IOJIA, XapaKTePU3Yyro1me
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Puc. 13-18. U3MmeHenue pa3Mepa HacTHl BYJIKAHHYECKOTO MEMJa YeThIpeX OTACNbHBIX H3BEpXKEHHUil
C YBEJIMYEHMEM DACCTOSHUS OT A30PCKHX OCTPOBOB (Odara HOCTYIUIeHHs). MaTepuan M3 KOJOHOK
nopiuHeBbix TpyGok. I'paduk mokas3biBaeT akKyMyJISLMIO TETJIA HA TOJABETPEHHOH CTOPOHE OT HC-
TOYHHKA — MAKCUMYMBI CKOPOCTE#l HAKONJICHWS BOCBMM BLIOpaHHBIX ¢paxumit. JKupHbele mMHUK
C KPYXKaMH —[I0JIOKEHHE MAKCHMYMOB [UISl YeTHIPEX H3BepXKEHHUH, 0003HaYeHHbIX uuAekcamu NG,
SG1, NG2 u SG2. TeopeTnyeckue KpuBble (TOHKHE JMHUM) YKAa3BIBAIOT MOJIy4€HHBIE PACUCTHBIM Iy~
TEM BBLICOTHI YeThipex 3pyntuBHbIX Tyu: 10, 20, 40 u 50 xMm, mpu cpeaneit ckopocTd BeTpa 1v MM
!/,0 (IyHKTUPHBIC JIMHKM), [1€ D—COBPEMEHHAS CPENH: CKOPOCTh BeTpa My CeBepHOH ATJIAHTHKH.
TeopeTuueckue KpuBble 0603HaveHbl MHAekcaMu P, u P,, ykasplBaloumME Ha TO, KakoH u3 pac-
YeTHBIX MaKCHMYMOB HCmoJb3oBaH [500].

s xnaccuduxanyid BYJIKAHOTEHHBIX OCAIKOB HMEET 3HAYEHUE I'PaHyJIOMe-
Tpuueckuil coctaB Tedprl. Tedpa OblBaeT nmpeacTaBieHaA:
ByJIKQHHYeCKUMH Oombamu nuameTpom GoJiee 64 mm;
JANHJUIIMHA  THAMETPOM 2—6 MM;
IETJIOM —YacTHIAMH Pa3sMEpOM MeJb4e 2 MM.
Bormpoc 06 u3Menennu pasmepa 3epeH TeQpsl B 3aBUCHMOCTH OT PACCTOSHUS
JI0 LEHTpa M3BEpXKEeHHUs U3yyasics pasHeIMU aBTopamMH. OIHO M3 paHHUX HCCIe-
IOBAaHUi, TPOBEJICHHOE HA MaTepualle U3 KpaTepHOro o3epa ['ekibl U Opyrux us-
BepxkeHmid (puc. 13-17), mokasajyio, YTO MeIWaHHbIA AWAMETDP B LIEJIOM yMEHb-
IAeTCs C YBEJMYEHHEM paccTosHus OT ucTounuka [336]. CopTuposka mo mepe
yaaJieHdst OT ovyara yJy4IIaeTcs, IOCKOJIbKY KpyNHble OOJIOMKH NaJaroT BOIM3K
BYJIKAHA, TEM CAMBIM pacLMpsAs AUANa30H pa3MEpOB 4acTHIl HaKalllBaroleiics
3geck Tepbl. XapakTEPUCTUKA TPAHYJIOMETPHYECKOTO COCTaBa NpOciios Tedpbl
KOHTPOJIUPYIOTCS MHOTHMH (hakTOpamu, B TOM YHCIIE BS3KOCTbIO MarmMel U CO-
IepXaHueM B Heil Ta30B, a 3HAYUT, SKCIJIO3UBHOCTLIO M3BepkeHuil (puc. 13-18).
OT 3THX (GAKTOPOB B CBOIO OYEpEIb 3aBUCAT pa3Mep, GopMa U MIOTHOCTh 00pa-
3yrommxcs 06JIOMKOB, a TAKXE YIJIbl U BbICOTa BBIOpOCcOoB. OCTaIbHBIMH BaXHBI-
MH MEPEeMEHHBIMU MapaMEeTpaMHU SABJIIOTCA CKOPOCTb BETpa, TYypOyJICHTHOCTB,
IJIOTHOCTD, AABJICHHE M BJIAXKHOCTH BO3MYyXa.
JIns pacno3HAaBaHUS OTHEJILHBIX T€(POBBIX MPOCHOEB NOJB3YIOTCS IHUPOKHM
HabopoM MuHepasiornyeckux KpuTepueB. Crofa OTHOCATCA CBOWMCTBA CTEKOJL
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NEM3bI, IIaka, (PEHOKPHCTOB, 30HANBHBIX IUIATHOKJIA30B, KBApLA, NHUPOKCEHA,
POroBoit 0OMaHKH, HENPO3PaYHBIX TSKEJBIX MUHEDPATOB, TAKUX, KAK MATHETHT,
4 TAKKC LBCT MUHEPAJILHBIX 3epeH. MuHepasibl B BYJIKAHHYECKOM IIETUIE XOPOIIO
COPTHPYIOTCS TIPH BETPOBOM MEPEHOCE.

Hcemounuku nocmynaenus. Jlucuustn [659] pasimuaeT Tpu IJaBHBIX THNA

NEMJIONAI0B:
1) aoxasvuwiii;
2) mponocgepnpiii;
3) za06aabnuiii.

OTH KaTeTOpUH B 3HAYHTENLHON MEpe 3aBHCAT OT IKCIUIO3MBHOCTH, 06beMa
BHIOpackIBAEMOro MaTepHasa ¥ IIPOJOJIKATENHHOCTH M3BepXeHuit. Cua BETpa
UMEET BTOPOCTCNICHHOE 3HAYCHHMC B IPOSIBJICHHM HPH U3BEPKEHHUAX TOTO MJH
HHOIO THHNAa HeILIONanoB. ‘

JloxanbHble nenionads: OTIATalOT NMUPOKIACTMYECKUI MAaTEpHaN B Ipeelax
NEPBBIX COTEH KMJIOMETPOB OT ouara. flocTynalommit MaTepuas B esoM pasHO-
POIHBIH, IJIOXO COPTHPOBAHHBIA. KOHLEHTPALMS TSXENbIX MHHEPAJTOB yMEHb-
IaCTCA NPH YAAJICHAM OT MCTOYHHMKA. XapaKTepHAa COPTHPOBKA MHHEDANIOB IO
pasmepy nmpH BeTPOBOM nepeHoce (puc. 13-17, 13-18).

Tponocgpepnvie nensonader orinararoT MaTepman Ha PACCTOSHHAU OT HEPBBIX
COTEH N0 NEPBBIX THICAY KHUJOMETPOB OT ouaroB. Ilemen MoOXeT HaxOOUThCA
B aTMOC(epe OT HECKOJILKHX JHEH N0 OJHOro Mecsua. UToOwl BBIOpOCHTE Ya-
CTULBI HA BBICOTY 5-12 KM, HyxHa GoJbiliasi cuia B3peiBa. Takue u3BepKeHHs
NPEJCTABIIAIOT COOOH B Ie0JIOTHYECKOM MAcIITabe BPEMEHH [OBOJILHO OOBIYHOE
ABJICHUE, CIly4asch npuMepHo 5-10° pa3 3a Musumon Jet. Xoporuas COPTHPOBKa
YacTUIl IICMJIA CBA3aHA C 3KCIJIO3HBHOCTBIO M PACCTOAHHEM OT HCTOYHHKA
(puc. 13-18). Crou nenna Ha pacctosHuu Gosee 1000 KM OT MCTOYHMKA TOHKH,
PAaBHOMEDPHBEI MO MOIIHOCTH M COCTOAT NPEUMYINECTBEHHO M3 YaCTHMIl CTEKJId
pazMepoM 1-20 MKM ¢ NpUMeChIO KpUCTaLIOB. CJIOH MeNJa, OT/IOXEHHbIE 6i-
xe 1000 KM OT MCTOYHHKA, COCTOST NPEHMYLIECTBEHHO U3 YaCTHIL pa3MepoM oT
20 mo 100 mxm (puc. 13-18) [500].

T'106arvnvie nenaonadel TPEACTABNEHB! HCKFOYATEHHO TOHKO3E€PHUCTBIM
NETJIOM, KOTOPBIH HHPKYJMPYET BOKPYT 3MHOTO IlAapa, XapaKTepH3ysich BecbMa
AJHMTEJILHBIM BPEMEHEM INIpeObiBaHus B aTMochepe (10 HeckoibKuX JeT). Pac-
TIPOCTPAHEH NETIEN HA OTPOMHBIX ILIOINA/IAX, TPHYEM apeasibl HMEIOT UIMPOTHOE
NPOCTHpPaHHe. ITOT MATEPUas OCAXIAETCS HE3ABUCHMO OT PACIOJIONKEHHS HC-
TOYHUKOB. BysikanusM, co3paronmii rio0ajbHble NEIUIONagbl, UMEET GOJbIIOE
SHAYCHUE KaK MOCTABIUWK TOHKO3EPHHCTOTO abHMOTE€HHOro MaTepuana B IiyGo-
KOBOJHBIC I€JIATUYECKUE OCafKi. MeauanHHbIi uaMeTp Menia JaHHOTO THNA pa-
BeH npumMepHo 0,3-1 Mkm; MaTepuan kpynsee 3—5 MkM BcTpevaeTcss peako. W3-
32 TOHKO3EPHUCTOCTH TAKOW MeENej TPyJHO OTIMYMTH OT APYTHX OCAJOYHBIX
KOMIIOHEHTOB.

OxonvaTenmbHoe ocaxaeHue Tedpbl HA JHO MOPEil U OKeaHOB KOHTPOJIUpYeT-
Csl IeHCTBIEM MHOTHX CJIEAYIOIMX 33 W3BEPXEHHEM areHTOB IepeHoca. Croja
OTHOCATCS BETEDP, OKCAHCKHE TCHCHHs, NEPCHOC JIbJaMM, NEPEOTJIOKEHHE Typ-
OMIHBLIMI TIOTOKAMH U APYTHMH NPHAOHHBIMH TEYCHUSIMIL.

Pacnpocmpanenue mopckux medposvix omaoncenuti. BynxkaHoreHHbIH oca-
MOYHBIA_MaTepHaJl BHIHOCUTCS B OTKPBITHIA OKEAH Pa3HLIMM IIPOLECCAMH: BET-
poM, cybaspasbHbIMU U Cy6aKBaJBHBIMU [IMPOKJIACTHYECKHMH TI0TOKAMH, TIOC)Te-
ayroieit cybaspanbHOM MM MOABOAHON 3pO3Mel, BpeMEHHBHIMH MIOTOKaMH,
OKEAHCKUMH TEYCHHSIMH, B TOM YHCII€ NPHIOHHBIMHM TEYEHHUSIMH U TYpPOUIHBIMH
NOTOKAMH, MOPCKHMH JIbJjaMi H aicGepramm.

Tedpa monsomnoro 6Ga3anbTOBOrO ByJKAHH3MAa HMEET TOJBKO JIOKATHHOE
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pacipocTpaHeHne, H TIO3TOMY BO3MOXHOCTH €€ MCIOJIb30BAHMA B Lelax Tedpa-
XPOHOJIOTMH OTPaHHYEHHBI, TOT/IA KaK MPOAYKTHI BEICOKOKPEMHE3EMHCTOTO BYJI-
KaHM3Ma BCTpevaroTcs nmoBceMecTHO. KosmuecTsBa BYJIKQHOKJIACTHYECKOTO MaTe-
puana, U3BEPrHYTOTO IIOJBOIAHBIMM BYJIKAHHYECKHMH TOPAaMM, HEU3BECTHBI, HO
SICHO, YTO OHM 3aBHICAT OT 3KCIJIO3HBHOCTH MarmMbl U IJIyOMHBI OKeaHa Hax ova-
TOM H3BEPXKEHUS.

I'nobanbHble 3aKOHOMEPHOCTH PACIpee/ICHHs] BETPOB ONPEAC/IAIOT KaK Ha-
[paBlieHNe, TaK U PACCTOAHHE, HA KOTOPOM BLIOPOILICHHAS NIPH H3BEPXEHUH Ted-
pa ocaxnaetca (puc. 13-19). 'maBHBIe mosica BeTpoBOTro mepeHoca Tedpbl oue-
BuaHpl. Mexay 20° ¢.mm. u 20° 10.111, B 30HE TOCIOACTBA BOCTOYHBIX BETPOB,
OPOTATHBAETCA MOSC 3aMagHOro nepeHoca Tedphl, a Ha OoJjiee BBICOKMX HIMPO-
Tax, TOe NPeBAJMPYIOT BeTPbl 3amaaHbiXx pymOoB, HabromaroTcs mosica, BBITS-
HyThIE HA BOCTOK OT UCTOYHHKOB. ['OCHIOACTBYIOIIME BETPhl KOHHEHTPHPYIOT OC-
HOBHYI0 MacCy mHemiaa B J3THX moscax (puc. 13-19), x0T HMMEIOTCS Takxke
HO-MHOMY OPHEHTHPOBAHHEIE apealibl, CBA3aHHBIE C HPOTHUBOIIOJIOKHBIMU
HANpaBJICHUAMH BETPOB B Pa3HBIX CJIOAX aTMoc(epbl. 3aKOHOMEPHOCTH PaCIIpPO-
CTpaHeHHs MENJIa CIYXAT MOJIE3HEIM KPUTEPHEM IPH ONpelesieHUHd HIAPOTHOTO
NOJIOKEHUS TPAHUIl MEXJy [JaBHBIMM CHCTEMaMH LUPKYJSLUY aTMochepsl
B NPOIIOM.

B uenom nenen BeimajgaeT U3 NEMJIOBOM Ty4H ¢ HOOOH CTOPOHBI OT KpaTepa,
HO IIPH YCTOWYHMBOM BETPE BO BPeMs U3BEPXKEHUS OH HAKAIJIMBAETCHA MPEHMYIIie-
CTBEHHO Ha moaBeTpeHHO# cTopoHe (puc. 13-20). [ToatoMy nons Tedpsl 0O6LIUHO
BRITSHYTHI OT MCTOYHHKA 10 BeTpy. Eclm HampamieHMEe BeTpa Hal KpaTepoM
CXO/JHO Ha BCEX BBICOTAaX, TO apeasbl Tedpbl UMEIOT CUJILHO BBITAHYTYIO (opmy,
€CJIM JXKe HampaBJIeHWE BeTpa MEHSETCA C BLICOTOH, TO apeayibl NpHOOpeTaloT He-

T T 7%

60°

| I =21 L |
90° 135° 180° 135° 90° 45° 0° 45°

Puc. 13-19. I'eHepanmm3oBaHHAas CXeMa TJaBHEIX apeasioB COBPEMEHHOIO paclpocTpaHeHus rpy6o-
3€PHHCTOTO BYJKaHHYECKOTO CTEKJa Ha AHe MupoBOro okeaHa. PacmpocTpaHeHHe cTekna KOHTPO-
JMpyeTcsl TOJIOKEHHEM BYJIKAHHYECKHX HCTOYHMKOB M HaNpaBlIeHHEM TIOCIOACTBYIOIIMX BETPOB
B HIXHEH Tponocdepe. 3HauMTeIbHBIE Pa3/IMiHs HANPaBJICHUS BETpa N0 BEpTHKAIH B Tponocdepe,
a Taxxke Mexay Tponocdepoi u crpaTtochepoil mpuBem k Goyiee CIOXKHBEIM KOHTYpaM HEKOTOPbLIX
apeaJioB, He NOKa3aHHLIX Ha JaHHOH cxeme. (PucyHox mobe3no npemocrasies [, Hunkosuuem.)

487
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Prc. 13-20. VisonaxuThl cios ByIKaHUYECKOTO MENJa M3BEPKEHHs BynkaHa KaTait Ha Amscke (na-
BEpXY, W30JHHAN B ¢yTax) u Bynkana Canta-Mapus B I'Batemane (sHU3y, H30JMHEM B CaHTHMe-
Tpax) [282]

NpaBUIIbHEIE oYepTanus. [Ipu cnaGoM BeTpe He BOBHHKAeT HUKAKOH MpeMMyILe-
CTBCHHO! OPHMEHTAIMM W TENEN BHINANAET B OKPYIJIOM apeajie BOKPYT KpaTepa.

ITenest B riayGokOBOAHBIX OCalkax BCTpevaeTcs MO0 B BUAE AMCKPETHBIX
TIIETUIOBBIX NMPOCJIOEB, JMOO paccesiH B MAacce OCAJKOB APYTMX THIOB. B oTimuue
OT PacCESHHOTO MNeIlIa NENJIOBbIE MMPOCION IBHO MapKHPYHOT MOMEHTBI MaKCH-
MaJIbHOH aKTHBHOCTH 3KCIUIO3MBHOTO ByJIKaHH3Ma B O6JIACTAX MMTaHusi. B paii-
OHE K BOCTOKY oT HoBo#l 3enanmmu oTYET/IMBEIE MEMJIOBBIE IPOCIOH 06pa3oBa-
JHCh TOJILKO IPH CKOPOCTSX MOCTYIICHHS Tedpsl (C pa3MepoM uacTul oT 11 1o
88 mMxm) Gonee 100 mr Ha 1 cm? B 1000  nier [1114]. MaJmle koymuecTea mema,
NOCTYNaromye Ha JHO OK€aHa, KOTOPhIE MOTEHIMAIBHO MOTJH 6Bl CO3JaTh TOH-
KM€ METJIOBBIE NPOCIION, CMELIMBAIOTCA C APYITMMHU OCaJKaMH B pPe3yJibTaTe OHo-
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Typbarmuu. CnegoBaTeNnHO, B JI0O0M ciiydae pa3pesbl Tedhpbl B MOPKHX OCaJKax
AT JMIIL HENOJHOE NpeICTaBieHHE OO 3KCIJIOZMBHOM ByJIKaHU3ME B 00uia-
cTax mnuTaHda. HeboJjplme W3BEpXKEHHS, HTIPAIOIME CYIIECTBEHHYIO pOJb
B ocaakooOpa3oBannu Ha paccrosinud MeHee 100 kM oT odara, oObIMHO HE (UK-
CHPYIOTCS B TJIYOOKOBOJHBIX OCaZKax HJM JAIOT JIMIIL PACCESHHYIO IPHMEChH
TOHKO3EPHHCTOIO IIeIJa.

OkeancKkue JIeIHHKOBBIE OTJIOXKeHHs. 3eMJIs —B 3HAYMTENIbHOM Mepe JIeIHUKO-
Bag IUlaHeTa. B o0eux ee mMoONApHBIX OOJACTAX UMEIOTCS B HACTOSILEE BPEMsi
JIEIHUKOBBIE IIMTHI: OTPOMHbBIE, MOIIHOCTBIO 110 4300 M, B AHTapKTHAE U ropas-
mo MeHblimid B ['peHylanun. B TeueHne yeTBEpTHYHBIX JIEAHHKOBBIX 3MOX JIEJHH-
KOBBIE IIMTHI OKPHIBAM OOIIMpHBIE IJIOMAI Ha Matepukax CeBepHOro noJry-
MIApUs H UTPaJM OOJIBIIYIO POJb B OKEAHCKOM ceauMeHToreHese. CoBpeMeHHOE
(rooueHOBOE) MEXJIEAHMKOBLE HE THIIMYHO IJI NMO3JHEr0 KaiHO30s, TaK Kak
OOBLIMHO JIe[IHMKOBBIE OCAJIKM MMEM 3HAUYMTEeNbHO 00Jiee HIMPOKOE pacnpocTpa-
Henre. TeM He MeHee Oaxe B TEUCHHE MEXJIETHUKOBUH, XoTA Obl W3-3a cyIue-
CTBOBaHMs TOCTOSHHOTO JIC[IHUKOBOTO IIMTa B AHTApKTHAE, JEOHUKOBO-MOD-
CKME OcCaakk npeobGiagaroT Ha OOMMPHBIX [UIOMANAX OKEaHCKOTO JIHA,
COCTABJIAs TIOYTH HANENIO MPOAYKTHI ACHYAALMH OJHOTO M3 ILECTH KOHTUHEHTOB
3emim (AHTapkTuabl). B 3moxu oneneHeHu# BBEIHOC JICOHHKOBOTO MaTepHana
B OKeaHCKHE OCaIKd npeobianan Ha NABYX KOHTHHeHTax (AHTapktune u Cesep-
HOM AMepHKe) 4 Ha 0JHOM cyOxoHTHHeHTE (EBporie). OnuH U3 IJIaBHBIX NpoLEC-
COB BBIHOCZ TEPPMIEHHOTO MaTepHalia CBfA3aH ¢ TasHHUEM JbJa. PasHoc Teppu-
FeHHOTO MaTepHajia MIaByYMMM JbJaMH OOYCJIOBJIMBAET HAKOIUICHHE BOKPYT
AHTapKTHIBI MAPUHO-2AAYUAABHLIX OCAOKOS.

JIvowr u aticbepeu. Beayyio posb B JIEIOBOM TPAaHCHOPTE OCAJOYHOTO MaTe-
puaia B AHTapKTHAE UrpatoT aiicOepri. Mopckue JbAbl HE HMEIOT MOYTH HHUKa-
KOTO 3HAYEHMS, TAK KaK IIIMPOKOE PACIPOCTPaHEHHE IIEIB()OBBIX JEIHUKOB HC-
KJIIOYAeT BO3MOXHOCThL MOMAJAHWS B HUX TEPPUTCHHOTO Matepmaia. Alicbepru
00pa3yroTcs IJaBHBIM 00pa3’soM 3a CHET OTPOMHBIX WIEIB(GOBBIX JICAHHUKOB,
OKaMIIAIOUMX MOYTH MOJIOBHHY OeperoBoil JMHHU AHTapKTHABL ExxeromHoii
CTOK JibJIa C JIEAHHKOBOTO LMTa AHTAPKTHABI COCTABiseT OKoJo 1450 xm?; mpu
9TOM OoJiblas 4acTh Jibaa (oxoso 60%) uaeT Ha NOCTpPOoeHHe HIeNbGOBBIX JIEa-
HukoB. B aiicOeprax comepxurtcsa okoyo 1,6% (1o o6beMy) 0CaI0OYHOTO MaTtepua-
J1a, YTO AaeT MaKCUMaJbHYK BEJMYHMHY I'OJOBOIO TBEPHOIO CTOKa OT 35 1o
50 muipa. T [659]. C pa3BuTHEM OJICACHEHUS W JIEAHUKOBOM 3PO3UHM KOHTHHEHTA
0011ee KOJMYECTBO OCAA0YHOTO MaTepyalia, 3aKJIFOYCHHOTO B aiicOeprax, MeHs-
nock. Hampumep, npeanosaraeTcsi, YTO B HACTOALIEE BpeMs JIEOHUKH CKOpee
MPEOXPaHIIOT KOHTHHEHT, YeM SPOUPYIOT ero. PanHue nepuonasl G6ojiee aKTUB-
HOW 3pO3MM TMOCTEIEHHO COIIUIA HAa HET II0 MEPe TOro, KakK JIETKO IPOIMpyeMBblit
MaTepnai ObLI M3pacX0J0BaH MM peibed KOHTHHEHTa BblpaBHHBaJcA. [1o3To-
My KOHLEHTpallis MaTepHaja aiicOeproBoro pasHoca B OacceiiHax BOKpYr AH-
TAPKTH/JBLI B YETBEPTUYHOE BpPEeMsA HE OTPAXKaeT JOJITOBPEMEHHBIX YCJIOBHH Ma-
pUHO-TTISIIMAaTbHON ceauMeHTarmy. KosmuecTBo aiicOeproB M HX pa3mepsl
HauOoJILIIME B pafioOHaX KPYIMHBIX LIEIb(QOBHIX JIEAHUKOB, OCOOEHHO HAa BHYTPEH-
HuX okpaumHax Mopeit Pocca u Vanmemma. Kpyroeopotel teueHudd B 060X Mo-
PfAX BBIHOCAT aficOepru Ha ceBep, B AHTAPKTHYECKOE HMUPKYMIIOISAPHOE TEe4eHHeE.
K ceBepy MIOTHOCTH ailicOeproB OBICTPO yOBIBAET W CTAHOBHUTCA HUYTOXHO
MaJoil ceBepHee AHTapkTH4Yeckoil koHBepreHmuu. Ho rpy6oo6ioMounbii MaTte-

. puan aiicOeproBoro pa3Hoca BCTpe4aeTcs Ha JHE OKeaHa AaJieKo K CeBEpy OT CO-
BPEMEHHBIX IPENEIOB PAacpocTpaHeHus adcOepros; 3TO yKas3bIBa€T Ha TO, HTO
apeanbl apeiida alicOeproB ObIIM BpeMeHaMH IIHpE, YeM ceHyac.

4*
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Puc. 13-21. O6mas cxema pacnpocTpaHeHHs TNOBEPXHOCTHBIX OCAagKOB B HOXHOM okeane BOKpYT
AnTtapxruost [437].

Mapuno-zaayuasnvie ocadku Anmapkmudw’. ®umanmu B 1910 T. mpeUIOXIT
TEPMHH «MapHHO-TTMIMANbHEIE Ocaiku» (HeM. glazial marine ablagerungen,
aHri. glacial marine sediments) nius 0603HaYeHHMS MOPCKHX OCAIKOB AHTapK-
THIB! ¢ OOJBLUIMM CONEPKAHUEM IPECTABIEHHOTO «TOPHOM MyKOiD» (JIeHHKO-
BOH MYKOif) cuiiTa U rpy60oro HeCOPTHPOBAHHOTO OGJIOMOYHOTO MaTepHana U
¢ MaJIbIM KOJIMYECTBOM KaJbLMTa ¥ OHOTEHHOro Matepuana. [[is aiicOGeproBuIx
OCaJIkOB XapaKTEepHO OeCropAmOvHOE paclpelelIeHHe NEeCUaHbIX 3€peH U rpy6o-
06JIOMOYHOTO MaTepHana B Macce IJIMHbl. MapHHO-IJISIMATLHBIE OCaIKH OGpa-
3YIOT IIMPOKHI T0siC BOKPYT AHTapkTHab! (puc. 13-21), BCTpeyaroTcss B ApKTHKe
U Ha HeOOJIbIMX NJIOIIANAX B CEBEPHBIX YacTAX ATJIAHTHYECKOrO M THXOro
OKeaHOB. AHTapKTHYeCKHil Nosic WMeeT umpuny ot 300 1o 1000 kM u npexncras-
JICH OTJIOXKEHUSMH OT TOHKHX IJIMHMCTHIX MJIOB JO CKOILICHHii BajyHoB. Cesep-
Hasl TpaHUIa PacNpOCTPAHEHHsI MAaPHUHO-TJIALMAJBHBIX OCAIKOB IIPUMEPHO COB-
najaeT ¢ H30TepMON NOBEPXHOCTHBIX BoA 0°C, XOHTpoJMpylomedl TasHue
aiicbepros. ['ynesnn ¢ coaBTopamu [384] 0THOCAT K MapHHO-IIALMATBHBIM OCA-
ku, conepxaume 6oiee 309, necka u 6oJiee KPyHHBIX O6JIOMKOB IIPH OTHOLICHAH
CHJITA K TTMHUCTOH dpakimm Gosiee 1,0, wame Gonee 2,0. Tlo MueHHIO MHOTrHX
WCClenoBaTeNiel, Takoe NOHMMAHME CIMIIKOM Y3KOe, MOCKOJBKY M3 KaTerOpHH
MapUHO-TIJILHALHEIX NPH 3TOM HMCKJEOYAIOTCH MHOTHME OCAAKM SBHO JIEAHHKO-

! Jleransnoe onucanme ocankoB AHTAPKTHABI ¥ KapThl MX PacCnPOCTPAaHEHHA H COCTaBa NpUBe-
nensl B Atnace AHTapkTuziwl, T. I, I (1966, 1969).—ITpum. ped.
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BOTO IIPOMCXOKICHHMS, 3aJlerarollie BHYTPH aicOeproBoro mosca H He HMEIOIIUE
HHMKaKAX IPU3HAKOB NEPEOTIIONKEHUs. ['yae/ Ha OCHOBaHHU CTPYKTYPHBIX M Te-
HETHYECKUX KPUTEPHEB BBIJEJISIET BOKPYT AHTAPKTHALI YETHIPE CMEHSIOLIHE APy
Ipyra IMPOTHBIE 30HBI MapUHO-TJIIMAIBLHBIX OCAamkoB. Camasi rOXHAd 30HA
npeacrasieHa HemugepeHINPOBAHHBIME TTPHOPEKHBIME OTJIOKEHUAMHI TIOI-
BOJHBIX MODEHHBIX I'JIUH, IPaBusi, NIECKOB M OHOTeHHOro MaTtepuajia. He nepepa-
GoTaHHBIE MOPCKHMH IIPOIIECCAMH MOPCHHBIC [JIMHBI 3aHHMAIOT BHYTPECHHIOIO
TPeTh KOHTHHEHTaJbHOTO 1eabda AHTapkTHasl. Mx rpybooGnomounas ¢pax-
IMs CJIOXKEHA YIJOBAaTHIMH OOKOJOTHIMH OOJIOMKaMH MOPOA C JIEAHMKOBOM
LITPUXOBKOH pa3Mepa rajbku Ui rpanyil. K ceBepy 3Ta 30Ha cMeHseTca mecya-
HO-CHJITOBBIMHU OCaJIKaMH, HOXOXHMH HA OCAJKH HOXKHOM 30HBI, HO SBJISOLLIIMHE-
Cd IPOMEXYTOYHBIMH MexAy Oojiee JIETKO IMAarHOCTUPYEMBIMH MapUHO-TJIs-
HMAJBHBIME  OTJIOKEHMAMH BHELIHEIO IIeib()a—CKIOHA—H TeJardyecKuMH
rJMHaMK abuccaibHbIX IIyOHH. OHH OTPaXXalOT YMEHBIICHHE CONCPKAHHS TPy-
6006710MOYHOTO MaTepHaja N0 Mepe yAaJleHus OT KOHTHHEHTa. DTa 30Ha rpa-
HUYMT Ha CEBEPE C IJIMHACTO-CHJITOBBIMH OCAIKAMH M IEJIarMvecKMMu’ rimHa-
MH, TAKX€ COJEPXallMMH paccesHHbIH OOJIOMOYHBIH MaTepuall aiicOGeproBoro
pa3Hoca. CHJITOBO-TJIMHHCTBIE OCaJKH B CBOIO OYepedb NEPEXOMAT Ha CEeBEpe
B OHOTEHHbIE KPEMHHUCTBIE MJIM M3BECTKOBBIE MJbIZ. TaxuMm o6pa3oM, cKOpOCTb
HAKOIJICHUA ¥ COJEPXKaHUE TPyOO3EpHUCTOTO MaTepHaia MapHHO-TIISIHAJIbHbBIX
OCaJIKOB TECHO CBA3aHHI C PACCTOSHHEM OT OeperoB AHTapkTHasl. CkopocTn
0CaJKOHAKOIUIEHUsI 3aBHCAT TaKxke OT MyTel IMPOXOXAEHHS ailcGepros, KOHTPO-
JMpyeMBIX oO1leil nuPKyJIsIUelt BOJ, TpaccaMy IITOPMOB M PACTIPOCTPAHEHHEM
NaKoOBBIX JILJOB. IIpefioKEHO HECKOJBKO CXeM KIACCU(PHMKAINH MapPHHO-TJIf-
IMaIbHBIX ocankoB. OHM 0a3MpyrOTCs B OCHOBHOM Ha pa3jMYdsAX B COCTaBE
0CaJKOB H OTHOCHTEJBbHON DOJIM MaTepHalia, HEMOCPEACTBEHHO NEPEHOCHMOIO
JbJaMH, IIEpepaboTaHHOTO ¥ HOPMAJIbHO-0CAIOYHOTO. AHACPCOH C COABTOPaMHU
[11], Kyptu u Augmepcon [619] mpeinoxuim CleayrOLIyro KIACCHOHUKALMIO:
Opmomuanb: OCAIKH, OTJIOXEHHBIE JIbAOM, IBMKYLAMCH IO TPYHTY>.
CTpykTypa —OTCYTCTBHE COPTHPOBKH; MaTepHall pa3MEPOM OT BAaJIyHOB
JO TJAMHBI; TPaBHHHO-TIECYAHBIE MJIBL
TekcTypa —MaccuBHas1, HEYNOPAAOUEHHOE paCIpeaeieHre 00JIOMOYHOTO
MaTepHaa.
HckonaeMble 0CTATKH —OOBIMHO OTCYTCTBYIOT, 32 MCKJIOYEHMEM BCTpeE-
YAIOWMXCA MHOTA NEPEOTIIOKEHHBIX (HOpM.
PacnpocTpaHeHHe —OTPaHHYEHO MpefesiaMi KOHTHHEHTAJLHOTO IIe)Ih-
da; MOTYyT HMMETb 3HAYMTEIBHYIO MOIIHOCTh (O [ECATKOB METPOB).
Ilapamuaae: ocaixu, OTJIOXKEHHBIE IJIABYYHM JIBAOM, NMOJABEPTaloOIHEcs
HOCJIEAYIOLIEMY BO3ACHCTBHIO MOPCKHX IPOLECCOB.
Beigensiorcss aBa TMOA:
OctaTouHB# (pe3WAyaNbHBIH) HapaTHIIb-NAPATHIID,
HEPEMBITEIE MOPCKMMH TEYEHMSIMH C OOpa30BaHHEM OCTATOUHBIX CKOILJIE-
HWH KPYMHO3EPHUCTOIO MaTepuaja.
CrpyxTypa—06osiee rpybo3epHHCTas 1O CPaBHEHHIO C OPTOTHILIEM;
TOHKO3EPHHCTBIA MaTepuas OOBIYHO OTCYTCTBYET; IPaBEJIACTBIE IIECKH.
TekcTypa —clIOHCTOCTE OT IpyOoii OO XOPOIIO pPAa3BHTOM.

! Tounee, remunenarnieckumMu aiicGeproBeIMu.— I1pum. nepes.
2 D1a cxema He NMOATBEpXIaeTCA (aKTUUECKHM MaTepuaioM.—IIpum. peo.
* Mo cytw gena 310 nogBonHas (Mopckas) MopeHa.— IIpum. nepes.
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PacnpocTpanenne —Ha KOHTHHEHTAJILHOW OKpaHHe; 3HAYeHHE yObIBaeT
[0 Mepe yJalleHus OT Kpas JIbIOB.

KoMOuHupoBaHHBIH mNapaTUIIb-NapaTH/UL, OOGPA30BaHHBII
B PE3yJbTaTe COYETAaHHUS JIEOOBOIO PAa3HOCA M HOPMAJIBLHOM TeMHIeIarnde-
CKOM CeIMMEHTAIINM.

CrpykTypa—0o0sice TOHKO3€pHHCTass MO CPaBHEHHIO ¢ OPTOTHJLIEM,
uHOTAa OMMONAJIBLHBIA T'PaHYJIOMETPHYECKHIA CIIEKTP; raJieyHble MJIH Iec-
YaHble WJIBL

TekcTypa —cIoucTOCTh OT TpyOOit 10 XOpOLIO pa3BUTOM.

PacnpocTpaHenne —MOTyT BCTpeuaThCs BCHOAY B MPEAEax nosca Jieao-
BOro (adficObeproBoro) pasHoca. _

CKopoCTH HAaKOMJIEHUS JIEHOBO-MOPCKHX OCAJKOB KOHTPOJIMPYHOTCA 4E€THIPh--
M (dakTopamu:
1) CKOPOCTBIO JIEHNOBOW DPO3HH KOHTHHEHTA; _
2) TepMaIbHOR CTPYKTYpO#l KOHTHHEHTAJILHBIX MM IIETL(POBLIX JIEAHUKOB

C BBITEKAIOLMMHU OTCIOOa OCOOEHHOCTSIMHM 3PO3MM U TASHMS

3) mmpuHO# IIENb(OB;
4) TeMnepaTypoid MOPCKHX BOZ.

3HaveHMe M B3aMMOJCHCTBHME 3THX MNPOLECCOB [0 CHX IOP HE BBISCHEHBI.
Ipennoxens! pasmaunbie Moaem [9]. Meavosbiil sednux ¢ cyxum ocHosanuem
00yc/IOBMBAET IPOMEP3aHUE JHA U 3aMeIseT TasHue aicbepros (puc. 13-22).
Ocanxu OynyT HakalumMBaTbcs Ha OOJIBIIEM pAacCTOSHMH OT o6nacTH CcHoca.
Mleavgposvie aednuxu ¢ 800HbIM OCHO8aHUem OymyT OBICTPO TasTh y Gepera, Te-
psis OCHOBHYIO YaCTb CBOETO OCAJOYHOTO MaTepuata elle MoAC JbIAOM, Ha
menbde, Ha MecTe TasHUS OCHOBanus (puc. 13-23). Masoe kosmyecTBo 06JI0-
MOYHOTO MaTepuaJia JEeJOBOro pa3Hoca Ha AHe abuCCabHON KOTJIOBHHBI PAIOM
C MOpeM VYs[jiesia yKasblBaeT Ha HEOOJBIIYI0O HHTEHCHBHOCTb MAapPHMHO-TJIS-
MAJILHOM CEAMMEHTALMM B 3TOM paifiOHe W HA TO, YTO WIEIb(OBLIE JIEAHUKH
B BOCTOYHO# 4acCTH MODs Y3aesula UMEIOT BOAHOE ocHOoBaHue. Ha puc. 13-22
u 13-23 moka3aHO M3MEHEHHE XapaKTepa MapHHO-IJISUMAJBHON CeMMMEHTAIMY
B YCJIOBHSIX IIEIb(OBBIX JIEIHIUKOB B TCYCHUE IMKJIA, HAYMHAFOIIETOCS CO CTaUM
HACTYIUICHUS JICHHKA C CYXUM OCHOBAaHUEM (BEPOSITHO, NPEICTABJISIIOLIEH paH-
HIOIO CTAIMIO OJICACHEHUS) M KOHYAIOLIETOCs CTajued OTCTYNMaHMs JIEAHHMKA
C BOJHBIM OCHOBAaHHEM (BEPOSITHO, OTHOCSILEHCS K MEXJIEIHMKOBOH CTamuy).

Boinanenne ocaixoB M3 3aMep3arolliero MebGOBOTO JIEAHUKA, [10O-BHIAMO-
My, MUHHMAJIbHO, TaK KaK BKJIIOYEHHBIH B Jiel OOJIOMOYHBIA MaTepwan B XO-
JOAHbIX NPHOPEXHBIX paifoHaX HE BHICBOOOXTaeTcs. BO/mM3M 3aMep3arommx
IETBGOBBIX JIENHUKOB IICTb( MOKPLIT MPEUMYIIECTBEHHO MJIAMH M HMJIMCTHIMH
neckamu. Ha BHeIIHEM Kparo TOJICTBIX MOPCKHX JILJAOB MOXET HAYAThCA TASHUE
aiicOepros CHU3Y, YTO NMPUBOAUT K OTJIOXKEHUIO B 3TOM OTAAJIEHHOM paifioHe Iie-
CYAaHUCTBIX WIOB. B Mope Vanmnenna Taxoil paiioH cOBMagaeT ¢ KOHTHHEH-
TaJbHBIM CKJIOHOM. TagHue 1enb(oBoro JieTHUKA CHU3Y HA CTAJUM BOAHOIO OC-
HOBaHMA JOJDKHO NPUBECTU K OBICTPOMY HAKOIUICHHIO TI'PaBEJMCTBIX MIIMCTHIX
neckoB BO/MM3HM JenHuka. [lepexod OT CyXoro (X0JIOQHOTO) OCHOBAaHUS K BOJIHO-
My (TensoMy) OyJeT BBI3BIBATH OTJIAMBIBAHHME HATPYXKEHHBIX OcajkamMM aiicbep-
TOB M COKpAILIEHHE TIOKPOBA TOJICTHIX MOPCKHUX JILJIOB 3a CYeT OLICTPOTO TasHMSL
B reonoruyeckux pazpeszax 3To OyIeT BHIPAXXEHO B BHIE YBEJMYEHHUS COJEpKa-
HUS OOJIOMOYHOTO MaTepuaja JIe[IOBOTO DPa3HOoca BOJM3M KOHTHHeHTa. He-
M3BECTHO, KAKOE BIIMSIHUE TAaKOH NpUOpPEXHbIN OOJOMOYHBIA MaTepHasl OKA3bl-
BACT Ha TIJyOOKOBOJHOEC OCAJKOHAKOILICHHE, HO 30HA JIEJOBOTO pa3HOCA
B YCJIOBHAX CYXOI'O OCHOBAHMS IIENb(OBBIX JIGTHUKOB NOJKHA PACIPOCTPAHSATD-
csl JaJIbIlle Ha CeBeD.
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Puc. 13-22. CxemaTH4ecKHe pa3pe3bl 4epe3 KOHTHHEHTANbHYIO OKpPauHy AHTapKTHIbl, IEMOHCTPU-
pyronme pacnpocTpaHeHue (anuii ocaZkoB U KOMILIEKCOB GeHTOCHHIX dopamuuudep. a—-B ycio-
BUSIX BBIIBUTAIONIETOCS WIETbPOBOTO JIEAHHKA C CyXMM OCHOBAHHEM (CPEedHsis CTaJus OJieJCHe-
Hug?); 6-1pu pa3BUTOM CTAJWW BBHIABMHYTOro Iueib(pOBOrO JEOHHMKA C CYXHM OCHOBaHHEM
(memuukoBas snoxa?). CCZ-paiion, B xotopoM CaCO,; He ocaxiaeTcs U HE cOXpaHseTcs;
KI'1-koMnencanuonHas raybuna kap6oraTonakomnenas [9]. Tue ocaakoB (HEOTCOPTHPOBAHHBIE
ocaZiouHbIe OTJIOXEHHs): [—mecku; 2-—wibl; 3—JUaMHUKTOH; 4-IeCHaHbIH MI; 5—TIpaBEeHCTHIH
WJIACTHIA TIECOK; 6 HIUCTHIM Necok. BomHBIe Macchl: 7 —IpecHas BOAa Ha mienbde; 8 —cosneHas Bo-
a Ha menpde; 9-—Temnas riayOuHHas Boma; 10 —aHTapKkTHyYecKas NpUAOHHAsE Boda; 1] —rpaHunsl
6uodanuit. bruodammu: OUIJT-tamus mensboBoro nepuuka; [1BIID —npecHoBoaHas menbdoBas
tdamns; TBUA® -riyGokoBogHas ¢ainust M3BECTKOBHIX ¥ ArrIIOTHHHpYrommx dopaMunudep;
MBA® -MenkoBoanas ¢anus arrmotuaupyronmx Gopamunndep; AD —danus arrioTHHHPYOLWNX
dopamunundep; O —sBpuranuunas damns.
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Puc. 13-23. CxemaTuueckne paspessl uepes KOHTHHCHTAJIbHYIO OKpPauHy AHTapKTHIBI, JEMOHCTDH- -
PylOLIME pacpocTpatenne Galmii 1 KOMILIEKCOB GEHTOHOCHBIX hopaMuHHDeEp. a—IpH OTCTYIIAHHMHA
1eb(GOBOro JieHHKA C BOAHBIM OCHOBAHHEM (PaHHAS CTAIHA MEXJICAHAKOBEA?); 6 —Tpu OTCTY-
NHBIIEM LIEIBYOBOM JIEAHHKE C BOXHBIM OCHOBAHMEM (MEXKJIEIHUKOBbE 7 [9]: Venosurie 0603Have-
HUSl U OyKBEHHBIE MHIEKCHI Te Xe, YTO Ha puc. 13-22,

Mapuno-zaayuasvnvie ocadku Apkmuxu. OOGLUIMPHBIX JIeJHUKOBLIX IIUTOB
B CeBepHOM noJTymIapue B rojiouete (nociemure 10 ThiC. JieT) He CYLIECTBOBAJIO,
H CEBEpHbIC NOJIIPHBIC PaOHBI OBLIM 3aHATHI OKEAHOM, OKPY>XEHHBIM KOHTHHEH-
Tamu. [TosToMy pacnpocTpaHenne u xapakTep MapHHO-TJIALMAIBLHOMN CeIMEH-
TalMH 3]1€C HECKOJILKO HHbIE, YeM B AHTapkTHAC. Criennduka Opoueccos cequ-
MeHToreHe3a B CesepHoM JIEOBHTOM OKeaHe ONpefesIsieTcsl TEM, YTO B TEYEHHE
Gostbieit YacTH rofja MOKPOB MOPCKHX JIbJOB IIPENSTCTBYET NIEPEHOCY TEPPUTeH-
HOTO M MEJIKOBOAHOTO OCA[JOYHOTO MaTepHaja MOBEPXHOCTHBIMU TEYEHHSMH
u BeTpoM. JIeToM, korja MOpPCKHE JIbIB! PAacKabIBAIOTCA, HATPYXEHHBIE OCa-
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JIOYHBIM MATEPHAJIOM JIEAOBBIE OCTPOBA, alicOepru W JeAsHBIE MO ApeiHdyroT
4epe3 APKTHKY, ABH)KMMBIC FOCIIOACTBYIOHNIMMH TEUCHHSIMUA U BETPAMM, H IIO Me-
pe TasiHUs OTKJIAABIBAIOT CBOM rpy3 Ha aHO!. [ToYTH MOJHOE OTCYTCTBHE IIEJb-
(GOBLIX JIEAHHKOB BOKPYT MACCHBOB CYyIIM OTKPHIBACT MOTOKaM ApeHdyrormx
JBLI0B CBOOGOIHBIM JOCTYN K NPHOPEXHBIM MEJIKOBOAHBIM ocanxaM. IloTokm
JbJa, cockabmBast Ocalki U NpuMep3asi KO JHY, 3aXBaTHIBAIOT OCAMOYHBLIM Ma-
TepuaJ, KOTOPBIH 3aTEM IIPH TasHUH JIbJA HA MOBEPXHOCTH M HAPAIMBAHHU HO-
BOTO JIbJa CHU3Y COBEpLIAET NMyTh HABEPX.

OcalouHbIif MaTepual, BMEP3alONMi B MAKOBBIE JbAbIZ y YCTHEB pEK
u BOM3M GeperoBoil JMHHM, TakKe BHOCHT CBOM BKJIAZ B OCaJKOHAKOILIEHHE
B ApkTuke. PeuHoif makoBblii Jien pa3iaMbIBaeTC BO BPEMs BECEHHHMX NABOIKOB
paHblIle, Y€M YCNIEBAET PACTasATh NPHOPEXHBIH MaKOBBIH Jie[. VY CTPeMIIAIOIMECS
BHU3 II0 TEYECHHIO JIbJUHBI BHIHOCIT B MOpe OOJbIlme KOJMYECTBA OCATOYHOTO
matepuaia. OcaloyHbI MaTepuas MEpeHOCUTCS N0 TeX IOp, MoKa Jied He pac-
TacT MJM He nepesepHeTcs. JlemoBo-mopckue ocanaxm ApKTHKM Topasno Gosee
TOHKO3E€PHUCTHIE 110 CPABHEHHMIO C X aHAJIOTaMM B AHTapKTUAE, YTO OTpa)kaer
GoJiec BBICOKOE COZEPXAHHE HJIa B NEPEHOCHMOM Jbiamud MaTepuanie. Oc-
HOBHBIM MCTOYHHKOM OCaJ0YHOIO MaTepuajla B APKTHKe CIyXaT OOJacTH Beu-
HOM MEP3JIOTHI, OTKYAA MOCTABJISIETCS NPEMMYIIECTBEHHO TOHKO3EPHMCTEINA Ma-
Tepual. MHorue kpyneble pekd, Bnajaiomme B CeBepublii JIeZOBHTBINH OKeaH,
TEKyLIMe, KaK IPaByJIo, Yepe3 OOIIMpHbIE TPUOPEXKHbIE PABHHHBI, UMEFOT OYEHb
MaJble YKJIOHBI pycesl. OTHOCUTEIBHO I'PYyOO3EpPHUCTRIE (QpaKUMKM MX BLIHOCOB
OCEeNarT Ha 1WeNbde cpasy ke, Kak TOJbKO MOTOK TepsieT CKOPOCTh. Bosbinas
YacThb MECKa U TaJIbKH 3acTPeBaeT B ACALTAX M MPUOPESKHON 30HE,

Haxkonaenue mapuno-zaayuasbHblx 0cadkos & uemsepmuunoe epemsa. Pacmpe-
JeJICHHE YETBEPTHYHBIX MAapHHO-TJISHHAJILHBIX OCAIKOB IIOKA3LIBAET, KOTIA, TIE
H ¢ KaKO#i CKOPOCTBIO OCAaJO4YHBII MaTepuajl OcaXKiajCs W3 TArolMX JbIOB Ha
[HO MOJIAPHBIX MOPEH, KaK MEHAJIaCh NaJICOLUPKYJIALMSA, KAKOBbI ObLIIM Pa3sMEphI
MaTepHKOBBIX M IIEJbGOBBIX NeanukoB. Pymmuman [881] paccunmrtan ckopoctu
AKKYMYJISIMA MapUHO-IJIAIMAJILHBIX OCAJKOB B Pa3HbIX OKeaHaX 3a YeTBEPTHU-
HOE BpeMs C LEJIbIO BBISBJICHUS POJIM W3MEHEHUH IOJIOXEHHSI U Pa3sMepoOB Jie-
HUKOBBIX IIIMTOB B 0caJko0oOpa3oBanuu. Ero pabora moxaszana, 4to B cybnossp-
Hoii CepepHoit AtnantHke (62%;) M B mosice BOKpPYr AHTapkTHabl (12%)
Hakommjach mnpeobnagaromias 4acte (74%)) Martepuana JieAOBOTO pasHOCA.
Ocraimbroe oTi0Xxun0ck B CeBepHoM JlenoButoM oxeane (6%;), B CeBEPHBIX paii-
onax Tuxoro okeana (8%) u B HopsexckoM Mope (12%). B Cesepuyro ATnanTu-
Ky, K 10Ty OT mMpoTel Mcnanauu, noctymisio npuMepHo 60%, mnecka, nepeHeces-
HOTO JIbJiaMH BO BCEM Mupe. Mayioe MOCTyNJeHHE JIeJOBOTO MaTepHasa
B FOXHOM MoJIymiapuyl BBI3BIBAET YIAMBICHHE. DTO HEJb3S OOBACHHTHL BBIHOCOM
JIbIOB Ha CEBEP, 3a Npelebl MOpeH AHTapKTHIBI, H OTJIOXEHHEM JICJOBO-MOD-
CKHX OCaJKOB Ha 0oJjiee HU3KHX IIMPOTAX, MOCKOJILKY pacueThl Pynmumana ox-
BATBIBAIOT KaK JICAHUKOBBIC, TaK M MEXJICOTHUKOBBIC MAKCHMYMBI OCAIKOHAKO-
nnenus. Ilo-euaumomy, HOXHBIH OKeaH MmOJIyYyaeT B 1EJIOM OYEHb MAJo
06JI0MOYHOTO MaTepHuasia JeIOBOro pasHoca. ITpu miomam, B IIeCTs pa3s Ipe-
BhIMIaroLIeH nuomans CeBepHOH ATJIAHTHKHM, CyMMapHasi Macca NMOCTYHAIOIIEro
C KOHTHHEHTA TEPPUICHHOIO MaTepuala 31ech B NATh pa3 MeHblle. CKOPOCTH
OCAIKOHAKOTJICHHA HU3KH YaCTHYHO K3-32 TOIO, YTO AHTapKTHOA NMPEACTABSIET

! Jlpeitd 7bZoB B APKTHKE HAET KPy[JIOTOMYHO, JIETOM BCKDHIBAETCA TOJBKO MOSC IpH-
NaiHBIX JbAOB.— IIpum. peo.
ABTOp ynoTpe6iseT TEpMHH «IaKOBbIK Jief» (pack ice) HETOYHO: peub MAET O MpUNIAE M pe-
YHLIX Jbaax.—IIpum. nepee.
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CO0OH MOJIAPHYIO MYCTHIHIO ¢ HEGOMBLIIMM KOJMYECTBOM aTMOC(EPHBIX OCAIKOB,
4 JICTHWKH, UMEIOIIHE, BEPOSATHO, CyXHE OCHOBAHHUSA, HECYT MAJIO OCAJOYHOTO Ma-
Tepuana. Kpome Toro, nokpos Jib/ia IpesoXpansii AHTAPKTHIY B NMO3IHEYETBED-
THYHOE BPEMSI OT Pa3HOTO pojJia Cy6aspanbHOTO BLIBETPUBAHMS, CHAGXKAFOLLETO
O0JIOMOYHBIM MaTepUaioM (IIYyKTYHpYIOIIME JIeAHUKOBBIE LUMTHL. B 4eTBEPTHY-
HOC BpEMsl B CEBEPHOM YacTH THXOTO OkeaHa GBLIO MaJ0 MECT 3apOXACHUS aiic-
Gepros, 4To M 0OYCIIOBUJIO HHU3KME CKOPOCTH AKKYMYJISALMM 37€Ch MAapHHO-TJIsl-
IIMAJILHBIX OCAKOB.

Ocanku BHe3eMHBIX HCTOUHMKOB. He3HAYMTENLHYIO YaCTh OKEAHCKHX OCAIKOB
COCTaBJSIIOT MHKPOMETCOPHTHI, HENPEPLIBHBIM [OXAEM BbINajalolye Ha 3e-
Mimo. HIx ciienyeT noaToMy paccMaTpHBATh OTHETBHO OT TEPPUIEHHBIX OCAIKOB.
MuKpoMeTEOpUTEI BCTPEHAIOTCS B 3aMETHBIX KOJIMYECTBAX TOJNLKO B OYEHb Me/l-
JICHHO HAKaIIMBArOLIMXCSl OKEAHCKMX OCAJKaX, 0OCOOGEHHO B KOPHMYHEBBIX (IIeja-
THYECKMX) TJMHAX. MHKPOMETEOPHTHI NMpPEACTABJIEHB! MEJIKAMH CTEKJIOBATHIMU
HacTUIAMHM, KOTOPEIE HA3BIBAIOTCA Mmukpomekmumamu. I1epBbIM 06Hapyxua ux
B 1967 r. bumum I'macc B ocankax Muamiickoro okeana, mo COCEACTBY C paHee
XOPOILIO M3BECTHBIM MOJIEM Mmekmumog 3anagHod ABcTpaymu. MHKPOTEKTHTHI
MMEIOT O0bIYHO mamMeTp oT 30 MKM 10 | MM U OKDYTUIYIO, KaIlIeBHIHYIO, TaH-
TeJleBUaHY0 opmy (puc. 13-24). LIBeT ux pa3iMyeH, HO HYAIIE KEJITOBATO-KO-
PUYHEBBIH HJIM KOPUYHEBEIA. XapaKkTep MOBEPXHOCTH Pa3HOOOGDA3eH, OT riamkoi
CTEKJIOBATOH 10 HEPOBHOH ¢ BMSTHHAMH HENPaBMILHOH (GopMBL Y GOJBIIMH-
CTB2 NOBEPXHOCTh IJIafiKasi ¢ HETIyOokuMu BMsITHHaMH. CKOPOCTb HAKOIUIEHHS
MHUKPOTEKTUTOB omnpeaesseTcs BemuuHOi oxojo 0,00002 mm B 1000 net, HO
B HEKOTOPBIX YETKO BBIPAXEHHBIX FOPH30HTAX Pa3pe30B IyOOKOBOMHBIX OCajl-
KOB KOJIMYECTBO KOCMOI€HHOTO MaTephaJsia ObIBa€T MHOTAA 3HAYUTEIHHO O0IIb-
me. ITosryuenne Gombirero komiyecTBa JaHHBIX O KOHIEHTPALMIX MHKPOMETEO-
PUTOB NPEICTABIISIET OCOOBIA MHTEPEC, TOCKOJIbKY OHH ABJISIOTCS MHIMKATOPAMH
KOCMHUYECKHX KaTacTpod.

TexTuTol ~3T0 HEGONBLIE, MMAMETPOM OT 2 1O 4 CM, CTEKJIOBATHIE o6paso-
BaHUs, UBET KOTOPBIX BaphbUPYET OT YEPHOIO A0 HpO3pavHo-3ejieHoro. Mx Ha-
XOJKM JIOKAJIM30BaHBl HA MOBEPXHOCTH 3EMJIM B OIpENENICHHBIX palioHax, MMe-
HYCMBIX d.4auncamu pacceusanus (strewn fields). TexTHTBI MOX0XH Ha o6CHIMAH,
HO OTJIMYAOTCA OT BYJIKAHMYECKMX CTEKOJI HA3€MHOTO HPOMCXOXKIEHHS IO Cie-

Pne. 13-24. MuxkpodoTtorpadpun MHKpOTEK-
TATOB ABCTPAJMACKOTO IOJI NOA CKAHH-
PY!OLIMM  3JIEKTPOHHBIM  MHKPOCKOIOM.
a~chepyna quamerpom 470 MKM; 6 —Kare-
BuaHas popma umHOH 880 MKM; 6 - MHKpO-
TEKTHT HENMPAaBHILHOM (OpMBI  AJIMHOMR
535 MkM; 2-dopma ¢ HepoBHOH moBepx-
HOCTBIO auameTpoM 250 MM [380].
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Puc. 13-25. TlosoXeHHe TEKTUTOBBIX MOJIEH M KOJIOHOK OCAaAKOB, COACPXKAIIMX MHKPOTEKTHUTHI ITHX
noneit: ABcTpanuiickoro (sephbie kpyxku), bepera Cnonosoit Koctu (vepHbie Tpeyroybuuku) u Ce-
BepO-AMEPUKAHCKOTO (uepHble KBaapaThl). KOJOHKH, B KOTOPBIX TEKTHTBI COOTBETCTBYIOLLMX IOJIEH
He ObLIM HaiileHsl, MOKa3aHbl CBET/BIMH KPYXKaMH M TPEyroibHMKaMmHu. PacrpocTpaHEHHE TEKTH-
TOB Ha CyIlle 06O3HAYEHO KOCHIMM KpecTHKamu. I'paHMIEI noneil (ITlyHKTHPHBIE JIMHUK) NPOBEICHDI
C y4eTOM BCEX HM3BECTHBIX HAXOMOK TEKTHTOB M MHMKDOTCKTUTOB B KaxJom u3 nojeit [381]

M(pHKe XMMHYECKOTO COCTaBa M OTCYTCTBHIO, KakK INPAaBHJIO, KPUCTAJUMYECKUX
Bkmouennii. Ha 3eMiie HW3BECTHO dYeThIpe 1IOJ1  BBIMAJCHUS TEKTHTOB
(puc. 13-25): Abcrpano-Asuarckoe (ABcTpaimus, MHAOHE3MS M CeBepHAs 4acTb
dumnmn) - Bo3spact 0,69 M. siet; Bepera Cnonosoit Koctu B Adpuke —Bo3-
pact 1,1 mumn. jet; Yexocnosaukoe—Bo3pact 14,7 MiH. et u CeBepo-Amepu-
kaHckoe (mraTtel Texac, Jopimxus)—Bo3pacT 35 MIH. JIET.

MHUKpPOTEKTHTBI Hali[IeHbl B TJIyOOKOBOJHBIX OCajKax BOJIM3M TpeX M3 M3-
BECTHBIX TEKTHUTOBBIX moseii: ABctpaymiickoro, Cionosoit Koctm u Cesepo-
Amepukanckoro (puc. 13-25). Unentudukanys MHKPOTEKTUTOB M yCTAHOBJICHUE
KX CBSI3U C H3BECTHLIMM TEKTHTOBBLIMH MOJISIMH 0asupyroTcs Ha reorpaduyeckoM
PACIIOJIOKEHUH HAXOJOK, BO3PACTe, BHEIIHEM BUJIE, NETPOrpaduueckuX MpU3HAa-
xax, (U3NYECKUX CBOMCTBAX M XMMHMYECKOM COCTaBe. B KOJIOHKax M3 BOCTOYHOMN
yacty Haniickoro okeaHa oHM OOBIYHO COCPEHOTOYEHBI B CHOE MOLUHOCTBIO 11O
Menbiein Mepe 20-40 cm (puc. 13-26). MOIIHOCTE CJIOS OTpaXkaeT CTENEHbL
nepepaboTKH OCaJKOB JOHHBIMM XHBOTHBIMH MOCJIE OCaXICHUS TEKTUTOB. Ta-
KMM 006pa3oM, cTpaTUrpaduyeckuil Tuana3oH pacnpoCTPAaHEHUST MUKPOTEKTUTOB
CITyHT 1IEHHBIM [IOKa3aTeJleM HHTEHCUBHOCTH IIepepaboTKH OCaakoB O6HOTYypba-
mueit (cMm. 1. 14). Cnov MUKPOTEKTHTOB B I'JIyDOKOBOAHBIX OCaJKaX PETrMCTpU-
PYIOT T€0JIOTMYECKM MIHOBEHHbIE COOBITHSI M IPEICTABISIOT, TakuM 00pasom,
xpoHocTpaTurpaduueckue yposau (puc. 13-26).

Q6HapykxeHue MHKPOTEKTUTOB B ITyOOKOBOJHBIX OCaJKaX 3HAYMTEILHO pac-
UMPHIIO reorpadHyecKue Mpeaesbl Nojeil BbINAJCHUsI TEKTUTOB U BHECJIO CyIlle-
CTBEHHBIE IIONPABKA B CTOPOHY YBEJMYEHHS B OLIEHKH OONMX MX Macc. Mukpo-
TEKTUTEL K3 OKeaHa OKa3aJiiCh TMOJIE3HBIMHM TaKKe [UI1 TEeOXMMMYECKUX
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Puc. 13-26. AGcomoTHOE KOJMYECTBO MHUKPOTEKTHTOB (YHCIIO MHKPOTEKTHTOB B Ipobe 0O6beMoM
8 cM?) B KOJIOHKAX IIyGOKOBOIHBIX OCANKOB U3 ABCTpa/miiCKOro NOJIA TEKTHTOB, COMOCTABJIEHHOE
€ NancOMarHUTHOX crpaTHrpadueil. [IyHKTHpHAS NHUHHS HOKA3bIBAET MOJIOKEHHE FPaHULBl 3MOX
noyspaocti bpronec/Matysama. OGpaTrTe BHMMAHHME, YTO MHK BCTPEYaEMOCTH MHUKPOTEKTHTOB Ha-
)[(oun]'rcsx BCera B npenenax 30-caHTHMETPOBOIO HMHTEPBAJTA OKOJIO I'DAHHLbI Bpronec/Martysima
381].
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4HAJM30B, TOCKOJILKY OHH OOHapyxum 06ojiee LIMpOKHH NMAlla30H BapUATIHii
XHMHYECKOTO COCTaBa, YeM KPYHHBIE TeKTUTHL. CTpaTUrpaduyuecKkoe MOJIOXEHHE
MHUKPOTEKTUTOB B I'TyGOKOBOIHBIX pa3pe3ax ONpenesieHO JIYYIlE, YTO II03BOJISET
YTOYHHUTb BO3pacT NOJEH TEKTHTOB. Bo3pacT MHKPOTEKTHTOB OIpPEAC/CH
NPSAMBIM TPEKOBbIM METOJOM U KOCBEHHBIMH METOJAMH MarHHTOCTpaTHrpaduu
u OuoctpaTurpadpun. MHKPOTEKTUTOBBIE CJIOM MOJIEH ABCTpPao-A3HATCKOTO
u Bepera CnoHoroii KocTn coBmamaloT ¢ rpauuieil NajleOMarHMTHHIX 30X
bpronec-Matysama (0,69 miH. siet, puc. 13-26) 1 ¢ najJeOMAarHUTHLIM COOBITHEM
Xapamubo (1,1 MIIH. JIET) COOTBETCTBEHHO, OJATBEPXKAAs TEM CAMBIM BO3pACT
3THX cOOBITHH HE3aBUCHMBIM TPEKOBBIM MeTonoM. He u3BecTHO, cymiecTByeT
TeHETHYECKAs CBA3b MEXAY F€OMATHUTHBIMU MHBEPCHUSAMH U 00pa3OBaHMEM TEK-
THTOB, XOTs MIEH TaKOro pona BbicKasbiBaymch Iytaccom m XuseHoM. Bosbunin-
CTBO HCCIEAOBATENEH CIMTAIOT, YTO MUKPOTEKTHTH OOpa30BaJMCh B pe3y bTaTe
yAApOB JIETAILMX C BBICOKMMU CKOPOCTSMHM METEOPHTOB O 3€MHYIO IIOBEPXHOCTH.
JIpyrue runoTesbl CBA3bIBAIOT KX MPOMCXOXIEHHE C PACHbIIIEHHEM KPYITHOIO Me-
TEOPHTa B BEPXHUX CJIOSIX aTMOc(hepbl. Bo3MOXHO Takke, YTO MOCJe B3PbIBA Mé-
TEOPHTa BO BHELIHEH aTMoc(epe CTeKJIOBAThIE OOJIOMKHM CHavaja OXJIaJWJIHCh,
a 3aTeM Da30rpeslch CHOBA NPH INPOXOXICHHU 4Yepe3 HIKHIO aTtMocdepy,
B pe3yjbTaTe 4ero o6pa3oBailch a’3pOJUHAMHYECKH IPOJMPOBAHHBIE TEKTHTHI
BpOJE HAMIOEHHBIX B ABCTpaJuH.
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buozennsimu Ha3bIBAIOTC 0CadKu, CIIOXKEHHBIE B OCHOBHOM OCTATKAMH Mop-
CKHX OPraHM3MOB. XOTSl MOPCKME PACTEHHS W XHBOTHBIE HEBEPOSTHO DPa3HO-
00pa3sHbl, JMIUb HEMHOTWE TPYNIBI HMEIOT TBEPALIE YacTH, COXPaHSIOLIMECH
B OCajkax, ONHAKO M CPEAM HHUX HE BCE JOCTATOYHO MHOTOYHCIICHHBI, YTOOI
chOpMHIPOBATH ONpEAENEHHbINH THI OCAIKA.

Ha xoHTMHEHTAaNBHBIX WETb(AX M3BECTKOBbIE OCAMKH o6pa3oBaHbl cke-
JICTHLIMH  3JICMCHTAMH TPEX MJIM YeTBIPEX TPYNN Makpo(OCCHIMIA: KOpasuml
M H3BECTKOBBIE BONOPOCIH (OPMHDPYIOT KOpPa.14080-8000poCiesbie pugosbie u3-
BECMHAKU, MOJLIIFOCKH — PAKYULeuHble U3BECMHAKY, MIIAHKH — MUIAHKOGbIE U3GECH-
HAku. Mukpodoccumin oOBIYHO He BCTpeuaroTCs Ha menbhe B I0CTATOYHO
OOMbLIMX [UIS HAKOIUIEHHMS B BUJIE OCAJKOB KOJMYECTBaX. OHH IIPOCTO CIHUINKOM
MaJIbl, YTOObI KOHKYPHPOBATh C TEPPUTECHHBIMU OCAIKAMHI I Maxpodoccu -
MH, KOTOPBIC HaCTO MNPENCTABJICHbl KPYNHBIMA OCOGSMH. XOTS HEKOTOpbHIE
TPyNmsl, B TOM YHCIe HOpaMAHUGDEPBI, MOTYT COCTABIATL CYIECTBEHHYIO npu-
MECh B MEJIKOBOAHBIX OCANKaX, H2 KOHTHHEHTAJLHBIX Weashax U B NpUOPExHON
30HE HEC BCTPEYAKOTCS CKOJILKO-HUOYIL MOINHBIE TOJIM KPEMHHCTBIX OCAIKOB.

HecoMHeHHO, caMbIMi LIMPOKO paclpOCTPAHEHHBIMU OHOTEHHBIMY ocaJika-
MH COBDCMCHHOTO OK€aHa SBJISIOTCH niankmonozeHnuwle uavi (0ozes). IlmankTo- -
HOTCHHBIMHI MJIAMH HA3bIBAIOTCS MENATMYECKHE OCAIKH, COCTOSIIME MO KpaiiHeil
Mepe Ha 307, U3 CKENIETHBIX OCTATKOB MEJATMYECKHX OPIraHU3MOB; OCTAJbHAS UX
4acTb NPEACTABJICHA TJIMHUCTBIMA MHHepaniamu. Kapbonamuvle, umm uzgecm-
Ko6bie, bl CJIOXEHH MUKPODOCCHIMAMY C PAaKOBHHAMY M3 KapbOHATA KalbLys,
KpemHucmble uavl IPEACTABIICHBI KPEMHUCTHIMU MHKpodoccumusvu. Jlanee uibi
TIOApa3aC/IAIOTCA B 3aBUCHMOCTH OT CNIAFAlOMMX MX OPraHu3MoB. TepMuH us
BIIEpBLIC ObLT NPENNOKEH U ONHCAHMUS OCAIKOB BO BpeMsl SKCIEIMIINM Ha
«HeJutenmkepe» M3-3a UX MSATKOM, NOJIYXHIKOMH KOHCHCTEHITHH. .

XapakTep GHOTEHHBIX UJIOB OIIPENENSETC HECTHIPbMS IJIABHBIMH npouecca-
Mit: nocmynienuem OHOTEZHOTO MAaTepHasa, €rO pACMEOPeHUeM, NPUEHOCOM
B 0CaZioK aGHOTEHHBIX KOMIIOHEHTOB H Qud2eHemuuecKum npeobpasoeanuem.

ITocrynnenue Ha nHO Guoreniroro MaTepuana (xkapOOHATHOTO M KPEMHHCTO-
T0) KOHTPOJMPYETCH OTHOCHTEJBHCH NMPOAYKTHBHOCTBIO OPOSYLUUPYIOUMX €ro0
OPraHU3MOB, KOTOpPasi B CBOIO OYEPEAE CBA3aHA C HAJMYHEM HEOOXOMMMBIX IS
POCTA MUTATEJLHBIX BEILECTB. [lepBuYHAA NMPOAYKIKMSA 3aBUCHT KaK OT OCBEILEH-
HOCTH, TaK M OT CONEPXAHUS B BOJE NHUTATEIBHBIX BewecTs. OrpoMHbIE aKBATO-
PHH OKEaHA XapakTePHU3YIOTCH HU3KHM COUCPKAHHEM MHTATEIHHBIX BELICCTB
B (OTHYECKOH 30HE M3-3a PACXOJOBAHMS 3HAYMTEILHON MX YacTH obuTaroumm
30eCh (PUTONIAHKTOHOM. BHOTEHHBIE 3NEMEHTH NEPEHOCATCS Ha HPOMEXY-
TOYHbIC IJIyGMHBI B BHE MEPTBBIX OPIaHM3MOB MM TIPOLYKTOB XH3HEESTE Tb-
HOCTH OpraHu3MoB. OHH HE IOJIHOCTBIO HCHOJB3YIOTCS Ha GOJBIIMX rIyouHax
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Puc. 14-1. CpapHeHue mnpodmseii pacTBOPEHHS paiHoJisipuii ¥ NNaHKTOHHBIX (opamuHudep,
COCTABJIEHHBIX 10 pe3yJbTaTaM HaTYPHBIX 3KcIepuMeHToB. OCHOBHAs Macca panuospuit (M ama-
TOMOBBIX) PacTBOPSETCS B IOBEPXHOCTHBIX Bojax. HampoTup, pacTBOpeHHE M3BECTKOBBIX MHKPO-
doccuimit NpoMCXOOMT INIaBHBIM 00pa3oM Ha [HEe OKeaHa, Ha riybunax Gosee 3,5 xm [74].

M3-3a OTCYTCTBHS. COJTHCYHOTO CBETA U B Pe3yJbTATE 3TOTQ TaM HAKAIJMBAIOTCS.
BoraTele NMUTATEbHBIMU BEIIECTBAMU IPOMEXYTOYHBIE BOABI OTHEISIFOTCS OT
00eqHEeHHbIX UMM NOBEPXHOCTHBIX BOJI NMOCTOSIHHBIM TEPMOKJIMHOM (CM. I 8§).
3TOT TePMOKJIMH NPensSITCTBYET 3((HEKTUBHOMY BO3BpAILEHHIO OMOTEHHBIX JJIe-
MEHTOB 00paTHO, B GOTHYECKYIO 30HY. AKBATOPHH OKEaHOB C HETJIyOOKMM MM
HEYETKO BBIPAXEHHBIM TEPMOKJIMHOM COAEPXAT OOJIbllle MUTATEJILHBIX BEIIECTB
Ha TOBEPXHOCTH MM BOIM3M Hee. K HUM OTHOCSTCSA 30HBI NPUOPEXHBIX AIBEIN-
JIMHTOB M OKEAHCKHX AMBEPreHIMii, B KOTOPBIX MPOMCXOIUT HHTEHCHBHOE Iepe-
MenmBanre!. TH palloHbl YaCTO XapaKTEPU3YIOTCS MaKCMMAJILHBIMU CKOPOCTS-
MH HaxoIlJIeHuss OHOTeHHBIX HJIOB. LleHTpBI CyOTpOIMYECKMX KPYrOBOPOTOB
OT/IMYAOTCA CJ1a0bIM TIEpEMEIMBAHUEM M 00Jiee YCTOMYHBBIM TEPMOKIMHOM.
310 paiioHBI MUHMMAJILHON OMOJIOTHYECKOH MPOAYKTUBHOCTH U CAMOTIO MEIJICH-
HOTO GHOIEHHOTO OCaAKOHAKOIUJICHUS.

dopMHpOBaHHE W XapaKTep HJIOB ONIPEAESIOTCS IEPBUYHOH HPOIYKIHEH,
OJHAKO BAaXHOE 3HavyeHHe UMEIOT u apyrue axtopsl. VIHTeHcHBHOE pa3basiie-
Hye OMOTEHHOTO MaTepHana, JaXe B Clydae ero oOUJIbHOTO HNOCTYIUICHHS, IIPO-
MCXOOUT Ha KOHTHHEHTAJIbHBIX CKJIOHAX M3-32 NMPUBHOCA OOJILILIONO KOJMYECTBA
TeppureHHoro Matepuasia. OTJIOKECHUA KOHTHHEHTAJBbHBIX OKpaWH (CKJIOHa
M TIOJHOXHSA) YACTO NMPEACTaBIAIOT co00# cMech IIMH M OMOTEHHOTO MaTepua-
Ja, T.e. 2emunesdzuueckue 0cadku. B Taxux OTJIOXKEHHSIX OHOrEHHBIE KOMIIO-
HeHThl pa30aBiieHbl. Ilepexol OT TreMmuIIENarM4ecKUX OCAAKOB K OHUOTEHHBIM
HJIaM HAYMHAETCH TOJILKO Ha OONBLIMX IyOMHaX Ha KOHTMHEHTAJIBHOM CKJIOHE
WM TaM, TJe YMEHBIIAeTCd BBIHOC TEPPUTEHHOIO MaTepHaia.

CaMbIM BaXHBIM (PAKTOPOM, KOHTPOJMPYIOILUM pACIpEIeICHHE U XapaKkTep
UJIOB, SBJISAIOTCA YCJOBHS COXPAaHHOCTH OHOTeHHOTro Matepuaia. Orpomsoe
GOJILIIMHCTBO MPOAYLHPYEMOTO B MOBEPXHOCTHBIX BOJax MupoBOro okeana
OMOTreHHOTO MaTepHuasia PacTBOPAETCS [a)ke paHbIlE, YeM IMONAanacT B OCAIKH.
PactBopenne kpemHe3eMa IPOMCXOIUT IJIABHBIM OOpa3’oM B CHJIBHO HEIOCHI-
HIEHHBIX MM NOBEPXHOCTHBIX Bonax (puc. 14-1). PacTBOpUMOCT: KpeMHeE3eMa

! B coBpeMeHHbIX 30HaX ANBEJUIAHTOB MPOHMCXOAMT HHTEHCMBHOE HAKOIJIEHHE BBICOKOKDPEM-
HUCTBIX OMATOMOBBIX HJIOB, & TAaKX€ 0CAAKOB, oboramieHHbix opranukoil u ¢ochatamu.— Mpum.
nepes.



64 YACTD IIl. OKEAHCKHME OCAJJKWM U MUKPODOCCUIIUU

YMCHBIUAETCS C YBEIMYCHHEM /IaBJICHUs H NOHMXEHHEM TemmepaTtyphl. Criemopa-
TEJILHO, XOTs BOIBI OKEaHa MOBCEMECTHO HENOCHIIIEHB! 10 OTHOLICHHIO K KpeM-
HE3eMy, CTCICHb HENOCHIIUEHUS TJIyOUHHBIX BOJ MeHbIle. HanpoTus, pactopu-
MOCTb KapOOHATOB yBENMUMBAETCS C IIIyOMHOM (puc. 14-1), ¥ NPUIOHHBIE BOBI
GoJiee HEMOCHIMEHB! 0 OTHOLIEHWIO K KapOOHATY Kajblws. Takum obpazom,
PaclpoCTPaHEHHE GHOTEHHBIX H3BECTKOBBIX OCAKOB OTPAXAET B OCHOBHOM YC-
JIOBUSL COXPAaHHOCTH. VI3BECTKOBbIE M KPEMHHCThIE OHOTEHHBIE OCAAKH (HOPMH-
PYIOTCA NPHUHUMIHAIBLHO PA3IMYHBEIM CIOCOOOM.

BHOTeHHBIE KPEMHHCTbIE OCAIKM OTPAXAIOT GHOJIOTHYECKYIO NpOIyKTHB-
HOCTb IOBEPXHOCTHBIX BOJ. ITOCKOJIBKY MOBEPXHOCTHEIE BOIbI HENOCHIILEHDI
KpEMHE3E€MOM, YBEJIMYEHHE MOCTYIUICHHS IMTATENLHBIX BELIECTB U PACTBOPEHHE
KpCMHE3eMa 32 CYET MOJABEMA M NEPEMELIMBAHMS BOJ| MOBBILAIOT IIPOIYKTHB-
HOCTb KPEMHHCTEIX OPraHH3MOB, YTO B CBOIO OYEPEIb CHOCOOCTBYET YCHIICHHIO
NPOTUBONOJIOXHOH TEHIEHIMH — PACTBOPEHHS. M BO3BDAILUEHHS B KPyrOBOPOT
KPEMHHCTBIX OCTATKOB OPraHM3MOB Cpa3sy Mocie X rubesm. Viydienue ycio-
BUH COXPaHHOCTH NPHBOJMT K HAKOIJICHUIO GHOTEHHBIX KPEMHHCTHIX KOMIIOHEH-
TOB B JOHHBIX OCaJKaXx. ,

Brorennble H3BeCTKOBBIE OCAIKM OTPAXaIOT COXPAHHOCTh KapBGOHATA Kalb-
s Ha TyOuHe. I10CKObKY MOBEPXHOCTHBIE BOMBL, KAK MPABHJIO, HACHIIIEHDI IO
OTHOLIEHHIO K KapOOHATy KaJbIlMs, OH HE PACTBOPAETCS B BEPXHEH 4acTH BO-
HO¥ TOJIM Cpasy nocne ruemt opranu3moB. OfHAKO MOANOBEPXHOCTHBIE BOBI
¢ TiyGMHOH CTaHOBATCS BCe GOJiee HENOCHINICHHBIMH KAPGOHATOM KAbIMAL.
Ycunenue pacTBOpEHHS KapboHATa Kajblidd C TIIyGHHOMN —OCHOBHOI taxTop,
KOHTpOJMpyrolmi pacripoctpanennie CaCO, Ha [He, IOYTH HE 3aBHUCSINEH OT
6H0JIOTHYECKOl TIPOAYKTMBHOCTH HOBEPXHOCTHBIX BOJI,

VCTaHOBJIEHBI 3HAYATENLHbIC PA3jMYAs MEXAY OKEAHAMH B COOTHOIICHHMH
KpPEMHHCTBIX M U3BECTKOBBIX OcaakoB. B ATnanTtuke npeo6ianaroT xap6oHaTHbIE
W, B THXOM OKeaHe —KpEeMHHUCTHIE WIIbl, a B MIHIMiickoM okeaHe pacnpocTpa-
HEHBI ¥ Te U Apyrue (Tabn. 14-1). XapakTep kaxaoro okeana omnpenessteTcs pas-
JMYHAMH B IPHAOHHOHM LHPKYJIALMH, KOTOPas KOHTPOJMPYET KaK PacTBOPEHHE,
TaK ¥ MPOOYKTHBHOCTE (Yepe3 amBeJLTMHT) BCero okeaHa. CucTeMa TITyGHHHOMN
IMPKYJISIHA 06yCIOBIMBAET Mpoliecchl GPaKIMOHUPOBAHMS KPEMHE3eMa U Kap-
OOHaTOB MeX Iy OkeaHCKUMM DacceitHamm. DTO SIBIIEHUE, HA3BAHHOE Mexchacceii-
HOBbIM (PPaKyuoHUposanuem, U3y4anoch B, OCHOBHOM Boib(ranrom Beprepowm,
paboThl KOTOPOTro B HOCHENHEE NECATHJIETHE OGECHeYMIM 60JIbIION nporpecc
B INIOHMMaHUHM npouecca (GopMUPOBAHMA TIIyOOKOBOAHBIX OUOTEHHBIX MHJIOB.

Tabmmua 14-1. Pacnpenesienne pasHLIX THNIOB Me/ATHYECKHX OCAAKOB HA [HE
MupoBoro oxeana (B %))}

Okxkeansl

AtnaHTtivec-  Tuxumit Wnmitckmit Muposoii

KH#
Popamunudeposbiil ua1 65 36 54 47
IIrepononosuiit un 2 0,1 — 0,5
JAnaTOMOBBIN HII 7 10 20 12
Panvonspuessiit un — 5 0,5 3
KopuyuHeBas rimma 26 49 25 38
OTHOocHTeNbHAs mjomans, 23 53 24 100

OKEaHOB, %,

! Tlo Beprepy [72]. Manxbie u3 paboTh! [1015]. Mnowans nreponogosLix uios B Tixom okeane —no
Bespykosy f95 . Tlnowams 1#a MupoBoro okeana pabha 268,1-10° xm2.
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Puc. 14-2. KoHuennuus aHTHICTyapHeBOH-3CTyapHEBOH LHPKYJIAUME MeXAy ATIAHTHYECKHM H TH-
XHM OKeaHaMH. B BBICOXHX WIMPOTax ATNAHTHKH (BOPMUDYIOTCS MOJIOIBIE, GOraThie KMCIOPOIOM
BOJEIL, 00ecTieuHBalOIMe BO3BMOXKHOCTb HAKOIUIEHHS KapGOHATOB Ha GOMbINeH YacTH IUIOWA M AHA
okeana. Tuxuii oxean mnojyyaer GoJee crapble BOAbl Ha IyOHHE, 4 MOBEPXHOCTHBIE BOJBI BHITE-
KaloT U3 Hero (kak B acTyapuu). CnaboxapboHaTHEIE OCANKH MPEOBNANAIOT Ha JHE CEBEPHON uacTH
Tuxoro okeana, nockosbky Gonee crapeie rnyGuHHBIE Boabl o6oramensl CO, H, CIENOBATENHHO,
Gonee kucnbe. BLICOKOKPEMHHCTBIE OCAAKM AKKYMYJHPYIOTCS B paiiOHAX amBeJLIMHTA.

B CesepHoii Atnantuke npeobnamaeT anmuscmyapuesviii, WM JATYHHBLH,
mun yupkyAayuu, B TO BpeMsl Kak B CEBEPHOM 4acTH THXOro okeaHa UMpKyJIALMS
scmyapuesas [64, 70]. IIpu aHTHICTyapueBO# UMPKYJIAIMH TIIyGHHHBIE BOLBI Bbi-
TEKalOT U3 CHCTCMBI M 3aMELIANOTCS MOBEPXHOCTHBIMH BOJAaMH, IIPHUXOISINUMHU
B cucreMy (puc. 14-2). Cuctema, MeHsoIasi riyOMHHYIO BOAY HAa TIIOBEPXHOCT-
HyI0, 00e[HseTCs GHOTEHHBIMM 3JIEMEHTAMH, a OaccelH, NOJYYUBIIMH IyGHH-
HYyIO BOJy B3aMeH IIOBEPXHOCTHOM, 0OOralaeTcss HMH 3a CUET YCHJICHHS alBell-
JmHra. JIBuXymie# CcHUIOM THIMYHBIX AHTHUICTYAPUEBBIX CHCTEM SBIISETCA
npeoGazanue MCOAPEHHs Hal BBIMAJEHHEM aTMOC(EPHBIX OCAJAKOB, TPHBOIS-
miee K MOBBHIMIEHHIO COJICHOCTH BOX. IIpmmoHHbIe BOOBI Takux 6acceitHOB—MoO-
nozbie © 6OraTel KHCIOPOAOM, MOITOMY OHHM OJIM3KM K HACHIIIEHHIO KapGoHa-
ToM Kaiblusa. Takum OacceliHom sBasercs CeBepHas Atnantuka. HampoTus,
IIpH 3CTyapHeBOH LMPKYJISLHMA NOBEPXHOCTHBIC BOABI 3aMELIAIOTCS IIIyOMHHEI-
MH, B Pe3yJIbTATE Yer0o YCHIMBAECTCA NOABLEM OOTaThIX OHOTCHHBIMH 3NeMeHTaMH
BOI K NMOBEPXHOCTH. DTOT MPOLECC NPHBOIAMT K YBEJMYEHHIO OHOJIOTHYECKOil
NPOAYKTHBHOCTH M NMPOAYKIMH OMOTEHHOTO KPEMHE3EMa, a TAKXKe K YJIYYILEHHIO
ero coxpanHoctd. C Ipyroit CTOpPOHBI, NIPUIOHHLIE BOIb YIAJE€HBI OT paifOHOB
uX GOpMHMpPOBaHHS M BCJIEACTBHE CBOEro Ooubluero BospacTta oboramensr CO,
(3a cuer mMetabom3Ma TiyGOKOBOAHBIX OPraHH3MOB). DTH BOIbI HEIOCHIILEHBI
MO OTHOLIEHHIO X KapOOHATy KaJIbLlMsl, YTO NPUBOIAUT K YCHJIEHHIO €r0 PacTBO-
perns. CrieloBaTeNbHO, TaKHe ICTyapHeBble OacceifHbl, Kak ceBepHas yacTb Tu-
XOTo OKeaHa, 00JafaloT XapaKTepUCTHKAMY NPOLYKTUBHOCTH M COXPAHHOCTH,
GnaronpuATHEIMU 1711 GHOTEHHOTO KPEMHEHAKOILUIEHHS. B TeueHme NpomoInKH-
TEJIbHBIX MHTEPBAJIOB I€OJIOTHYECKOTO BPEMEHH CBA3M MEX/Y Pa3HBIMHU OKEaH-
CKEMH 0acceiiHAMM MEHSUIMCh, YTO MPHUBEJO K 3HAYMTESBbHBIM pa3IMYHsIM Kak
ryOMHHBIX, TaK K NOBEPXHOCTHBIX BOX. BceiiencTsme 3Toro MexbacceiiHoBoe
¢paxuMOHEPOBaHKE B NMPOILIOM OTIMYAJOCh OT COBPeMeHHOro. PacmpocTpane-
HHE ¥ XapakTep OMOTEHHBIX MJIOB JAIOT KJFOY K BOCCTAHOBJICHHMIO TAKUX M3MEHe-
HUA B NPOLLIOM.

M3BecTioBbie mabl. M3BeCTKOBBIE MIBI IHOKPHIBAIOT OKOJNO 50% (mum
140 - 10 kM?) moma M IHA OKEAHOB, M HA MX JOJIO MPHXOLUTCS npuMepHO 67%

5-87
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Bcero CaCO;, comepxalerocss B JOHHBIX OcajJkax okeanoB. Ha nomo Mesnko-
BOJHBIX KapOOHATHBIX OTJIOXKEHWH COBPEMEHHBIX PH(POB M KOHTHHEHTAJIbHBIX
wenbGOB NMPUXOAUTCA OKOJO 9%/, a Ha JOJIO OCAJKOB HA KOHTHHEHTAIbHBIX
ckJIoHax — 249, obmero coaepxanus CaCO; B AJOHHBIX Ocagkax. 3aKOHOMEPHO-
ctu pacnpoctpanenuss CaCO; B oxeaHax M3BECTHRI cO BpeMeH Meppes u Penapa,
obrapyxusmmx B 1873 r, uro CaCQO; OOBMHO OTCYTCTBYET Ha TiIyOHHax
Gonee 4500 M BcreacTBHE M3OMPATENHLHOTO PAcTBOpeHus. TakuM o6pasoM, H3-
BECTKOBBIE OCAJXV MOKPBIBAIOT BO3BBILICHHBIE (GOPMBI permbeda okeaHckux Gac-
ceiiHOB. Ecm ynanuTe BClo BOIy, MOXHO ObLIO GbI YBUIAETE O€JIbIE M3BECTKOBBIE
WJIBl, TIOKPBIBAIOUINE BO3BBILICHHBIE YYACTKH OHA NMoJoOHO cHery B ropax. Ilo
3TOH I[PUYMHE HEKOTOPHIE ABTOPHI HAa3BaJM yPOBEHb HCYE3HOBEHHS KapbOOHATOB
B OCaJKax «CHETOBOH JMHHEH». «CHETOBYIO THHUIO» OOLIYHO HA3BIBAOT KOMNEH-
cayuonnou zaybunoii kapbonamonaxonsenus (KI'1) (CCD -calcite compensation
depth)'. Ona npencrasiser coboi riy6uHy, Ha KOTOPON CKOPOCTh NOCTYILICHUS
CaCOj; B ocaaku ypaBHOBEIIMBACTCS CKOPOCTBIO €I0 PACTBOPEHUs. B GOJNbILMH-
CTBE pPaiOHOB 3Ta IpaHHLA MapKUPYeTCS MEPEXOAOM OT H3BECTKOBBIX HJIOB
K KpacHBIM TJIMHAM, XOTS B HEKOTOPBIX OOJACTSIX H3BECTKOBBIE OCAIKA MOTYT
CMEHATLCH KPEMHUCTHIMA MylaMH. Kak M CHEeroBble JUHHH Ha CyLUE, TOJIOKEHHE
KT pasm4Ho B pa3sHBIX OKeaHCKHMX 6GaccefHaX; NPHYMHBI 3TOrO OYAYT paccMo-
TPEHBbI HUXE.

W3BecTKOBEIE OCaKK B IJTyOOKOM OKeaHe SIBIIIFOTCS OCHOBHBIM PErMCTPATO-
POM TreOXHMMYECKMX IMKJIOB KaJIbLUS U ABYOKHCH YIJlepoda Ha 3eMie (T.€. B CH-
cteme arMoctepa —rugpochepa —mrochepa). OxkeaHsl CIyKAT TJIABHBIMU pe3ep-
ByapaMu KaJIbLUs U yriaepona. bosbIoe 3HaueHue B 3THX IMKIAX HMEIOT 0OMeH
CO, w4epes rpaHuLy BOJAa—BO34YX, MOCTYIUIEHHe OukapGoHATA KaJbIMs
C peYHBIM CTOKOM M ocaxaeHue CaCO, Ha AHO OKeaHOB. B KOHEYHOM cyeTe KO-
JIMYECTBO MOCTYNAONIETO B JOHHBIE OCAAKU KapOOHaTa KaJbIUs JIAMHTHDPYETCS
ero MOCTYIUICHHEM B okeaHbl (puc. 14-3). CiienoBaTebHO, CPEAHAS CKOPOCTh Ha-
KOIUIeHHs: kapbouata kambmusi (1 cM/TOJ) OTpaXkaeT CKOPOCTb BbIBETPHUBAHHUS
NOpOA CyHIM W TOCTYIUIEHME W3 THAPOTEPMAJILHBIX HCTOYHHKOB CpEIUHHO-
OKEeaHCKUX XxpedOToB. :

Ecimm camTtaTh, YTO OKeaHbl HAXOAATCH B CTAMOHAPHOM COCTOSIHHHM, KOJIM4e-
CTBO €XETOQHO 3aXOPOHSIOLIETOCH B ocajkax kapOoHAaTa KaJLUHUs JOKHO OBbITh
PaBHO KOJIMYECTBY MaTepHala, NocTynaromero B okeansl. [Toctymienue CaCO,
B OKEaHBI IIOMTH MOJIHOCTBIO 06ECIEUNBAETCS PEYHBIM CTOKOM H THAPOTEPMAJb-
HOM [IeATE/IbHOCTRLIO B CPENMHHO-OKEAHCKHX XpeOTax (cM. ri 7), koTopas gaeT
0,11 r/(cm?-1000 neT) [285]. CxopocTs ocaxieHus kapGoHATa KalbIHS Opra-
Hu3Mamu 1,3 r/(cm? - 1000 sieT) [72] 3HauUMTENLHO TPEBBLIMIAET €r0 MOCTYILICHHE
¢ peunbiM cTokom. CrienoBatenbHo, 909, MOCTYHAOINETO HA [HO 3a CYeT Opra-
Hu3MOB CaCOj; nomkHO pacTBOpATHCs. PacTBopenme peaymsyercs uepes KIn
(puc. 14-3). Ecim no kaxoi-HHOYab IpHYKMHE yCHJMBAeTCs KapOGOHATOHAKOILIE-
HHE B MEJIKOBOAHBIX MODSX HJIM H3MEHAETCH 00beM KapOoHaTa Kajblus, MOCTY-
MAIOUIEr0 B OKEaHBI 3a CYET BLIHOCA €0 PeKaMU W THAPOTEPMAIILHOM. JesITelb-
Hocty, Gamanc CaCO,; Hapymiaercs, 4TO BHI3BIBAET CIABUT B IOJIOXEHHH IO
Beptukam KI'n. B nozauem daneposoe mpoucxoauim xpynssle cMmeinenus K
C aMILUMTYAOH OO HECKOJIbKHX TBICHY METPOB,

Beinesieno npa riaBHBIX M OJUH BTOPOCTENCHHBIA THI KapOOHATHBIX HJIOB,

! B coBeTCKOM TeoNOrHYecKoil THTEPATYpe OBBIMHO HCIIOIb3YETCS TEPMHUH «KPUTHUYECKAs [IyOHU-
Ha kapbomatonaxomnenus» (KI'z, mm KI'K), xotopas coorsercTByer msomummu 10% CaCO,
B ocankax (be3pykos. Jlucuusin).—ITpum. nepes.
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UCToUHMKCA Puc. 14-3. T'naBHple KOMIOHEHTBI
xapBOoHAaTHOM cucTeMbl okeana [862].

YTO OTpakaeT CTENeHb PACTBOPEHUS NEPBOHAYAJIBHOTO OMOTEHHOTO MaTepHasa.

@opamurugheposetii ua COCTOUT B OCHOBHOM H3 PAKOBHHOK ILIAHKTOHHBIX
dbopamunaudep. Meppeii u Penap B 1873 r. Ha3Bam ero 2.406uzepunosvim uiom.
OTO HEBEPHOE HA3BaHME, NIOCKOJILKY MJIBI COCTOSIT U3 PAKOBHH HECKOJILKHX APY-
rux poaos hopamunugep, kpome Globigering. Pakosuns!l dopamunudep oOb4HO
UMeIoT pa3Mep necuaHoi ¢pakuum (Oonee 61 MkM), xoTs s (opamunude-
POBBIX HJIOB 4aCTO XapaKTepHO OMMOIAIbHOE paclpefesieHie MO KPYIHOCTH M3-
3a IOPUCYTCTBUS B HHX Hapsaay ¢ Oomnee KpynHbiMH (opamuHubepamu Ooiiee
MEJIKOTO M3BECTKOBOTO HAHOILUIAHKTOHA (Mejbue 30 MKM).

B nanogoccuauesom, MM KOKKOIMTOBOM, e TPeoOIIafalOT M3BECTKOBBHIE
HaHO(OCCHIIM COBPEMEHHOTO CEMEHCTBA BOJOPOCINCH KOKKOJMMTO(GOPHI U BHI-
MepIleil Tpynnbl OuckoactepoB. I10CKOJIbKY HW3BECTKOBbIE HAHO(MOCCHIMH He-
CKOJIbKO 00Jice YCTOHHYMBEI K PACTBOPEHHIO, Y€M IIJIAHKTOHHEBIE (popaMuHudepl,
KOKKOJIUTBI 4acTO BCTPEYAIOTCS HA OOJBIIMX TyOMHAX, HEMOCPEACTBEHHO Hal
KI'y. OTo TOHKO3EpHHCTBIE UJIbI, XOTS OHHM 4aCTO COAepXaT 0oJiee KPYIHBIE Pa-
KOBHHBI IIIAHKTOHHBIX (opamuHudep.

IImeponodoeuiti us COCTOUT B OCHOBHOM M3 aparOHUTOBBIX PaKOBUH IITEPO-
HOJ U IeTepono, T.€. INIAHKTOHHBIX MOJLIIOCKOB, KOTOPHIE HECKOJILKO KPYIIHEE,
4eM NUIAHKTOHHBIE (opaMuHU(pEPbl. AParOHUTOBLIE DPAKOBHHEI JIETde pacTBO-
psroTcd. PacnpocTpaHeHMe NTEPONOJOBBLIX MJIOB OTPAHHYEHO MEJIKOBOIHBIMYU
Tporu4eckuMu objactsMu ¢ riayomHamu Menee 3000 M B ATIAHTHKE M €lIle
meHbie B Tuxom oxeaHne. Ilepecpinennsie CaCO; Boabl MENKOBOAHBIX TPOIM-
yecknx obacTeil OIaronpHATHBI IJIs COXpaHeHUs pakoBuH nreponon. Ha Bep-
MYJICKOH BO3BBIIICHHOCTH NTEPONOJOBBIE HJIbI JIy4Ile BCErO Pa3BUTHI Ha TJIy-
6unax okono 2000 M. Otm wmiBl ocobenno OGoratei CaCO,; (Gomee 95%),
IOCKOJIbKY OOJIbIIIasi YacTh NEPBOHAYAIBHON KapOOHATHOMN (hpakiuK COXpaHSeT-
csl B OCajKax. :

Pacnpocmpanenue uzgecmkogvix u106. PacnpocTpaHeHue W3BECTKOBBIX HJIOB
B pa3HbIX OKEAHAX HEOAWHAKOBO. P BTOpUYHBIX (AaKTOPOB KOHTPOJHMPYET pac-
npenesieHAe KapOOHATHBIX OCAZKOB M HX COXPAHHOCTh B MpeNeiaX OKEAHCKHX

4
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BacceitnoB. PacnpocTpaHeHne M NMPOLEHTHOE coAepkaHue KapOoHaTa Kaiblus
B NOBEPXHOCTHBIX OCaJKaX okeaHOB (puc. 14-4) u3y4aynoch MHOTHMH HCCIIe0Ba-
TEJISIMU. .

Amaanmuueckuii oxean. Ha puc. 14-4 sICHO BHIHO, YTO pacHpOCTPAHEHHE
xapOoHaTa KaJblMs B ATJIAaHTHKE KOHTpoJmpyeTcs pesbedom. IlpouentHoe co-
nepxanne CaCO, HauGosee Bbicoko Ha CpeaMHHO-ATJIAHTHYECKOM XpebTe
M CBS3aHHBIX C HMM MOJHATUAX ¥ IJIATO, Takux, kak KuTOBBIi XpebeT, BO3BHI-
mieHHOCTs Puy-T'panmn u ®onknenackoe mmato. TeM He MeHee pasHOOOpasHbIE
IPOLECCH] HAPYLIAIOT 3TH 3aKOHOMEPHOCTH. CaMBIMH BaXXHBIMM U3 HUX SIBJISIOT-
cs paszbaBiieHHe TEPPUTEHHBIMH OCAJIKAMH M IMPKYJSLMS NPUAOHHEIX BoA. Pa3-
GaBJieHHE MEJIKOBOIHBIM JETPUTOM YMEHBIIAETCH ¢ yaajeHueM oT Gepera. B ne-
KOTOpBIX paifoHaxX JajbHellee pa30aBieHue MPOUCXOOUT Ha 6ONbIMX ryOHHAX
3a cYeT MPUBHOCA OCA/KOB IPHAOHHBIMH TEYCHHSAMH. ATJaHTHKa —Haubonee 6o-
raTeiii kapOOHaTHBIMH ocaakamu okead (Tabn 14-1). OTcyTCTBHE OKPaHHHBIX
%€J1060B OTKPLIBAET TEPPUTEHHOMY MaTepHasy JOCTYI B ITyOOKHe KOTJIOBHHBI
B CesepHoil AtnanThke OOJbIIE HM3BECTKOBBIX ocankos, 4eM B IOxHo#, a
B IOro-Bocrounoii —6oymie, vem B IOro-3amamnoii (puc. 14-4). PasbaBrneHue
MPOUCXOMHUT 33 CYET TEPPUTEHHOTO MaTepHalla M3 HECKOJbKMX HCTOYHMKOB. Ilo-
BEPXHOCTHBbIE Oocaaku FOxHOU ATIaHTHKH, IOXKHee NpUMepHO 45° ro. 1L, GeaHbI
CaCO,, 4TO TMIMYHO AJIA Bcex cekTopoB HOxHOro okeaHa.

B Tiuxom oxeane xapOOHATHBIX oOcankoB Mayo (puc. 14-4; Tabn 14-1).
K paifoHaM C BBICOKHM coOliepXaHneM KapOOHATHBIX OCaJKOB OTHOCATCA Bo-
crouHo-TuxookeaHckoe NMOJHATHE U PYTHE BO3BBILICHHOCTH, TaKHE, KaK XpeOThI
Yuymiickuii, Kapuern m Kokoc B IOro-BOCTOYHOM M 3KBAaTOPHATBHOM 4YacTsX
okeaHa. B roro-zanagsoii yactu THXOro oxkeaHa BBLICOKOKapOOHATHbBIE OCAAKU
pacnipocTpaHensl Ha xpebte Jlopa-Xay u HoBosenanackom miato. B cesepo-Bo-
cTo4HOM 4yacTH THXOro oxeaHa eIMHCTBEHHAs COBpPEMEHHAss NMPOBUHIMSA Kaplo-
HATOHAKOILJICHAS HAXOJUTCS B AaJIbHEM 3amagHoOM ceKTope, kK BocToky oT Ho-
Boit I'Busen (puc. 14-4) u B OmmnmiackoM Mope. OOIIMPHBIE IOMIAINA
mHa Tuxoro oxkeaHa XapaKTEpH3YIOTCS OYeHb HH3KHM coiepxaHueM CaCOj;
B ocankax. Ha gHe ero KOTJIOBHH IpeoOsafgaioT KpacHble IJIMHBI M KpEM-
HuCTHE HibL. B 10xkHOM wactu Tuxoro okeana, cesepree 50° ro.mr, obia-
CTH PacIpoCTpaHEHHs1 KapOOHATHBIX OCAJKOB ropasfio OOILMpHEE, Y€EM B CeBep-
HOHM 4YacTH OKe€aHa. :

Hnouiickuil okean 3aHEMAeT NPOMEXYTOYHOE MOJIOXKEHHE Mexay Ooraroi
M3BECTKOBBIMHM oOcagkamMu ATjanTukoii u OegubiM umm THXHM  OKeaHOM
(puc. 14-4; tabn 14-1). Kap6onatHocTs BbIcoKa (Gostee 75%, CaCO;) Ha BO3BHI-
IIEHHOCTAX, a B KoTjoBuHax coaepxauue CaCO; B ocaakax He npepsimaet 109,
Pa36aBiieHHe TeppHICHHBIMM OCaJKaMM 3HA4YMTeJbHO B beHramnckoM 3asmbe
H ApaBHiickoM Mope, 10 00e CTOpOHBI OT HOJiyocTpoBa MHAOCTaH, a Takxe
B Mo3amM6ukckoii xotiosuHe y Geperos FOro-Bocrounoii Adpuxu. Kosna ¢ co-
apropamu [605] ompeneymimm Kpumuueckyio 2AyOuny KapbonamoHaxkonieHus
(KT'K) (CCRD —carbonate critical depth), T.e. ypoBeHb, HHXE KOTOPOTO COAEp-
xauue CaCO; B ocaakax cocraBysieT Menee 109,. DTOT ypoBeHb IO ONpelesie-
Mo Beerda Haxomutcs Bointe KIn, ke kotopoit CaCO; mpakTHYECKH OTCyT-
CTBYeT. DT aBTOPHI MpeAnounTaroT ucnoib3oBaTk KI'K, mockosbky ee Jjerde
onpeaemts aHamTHuecki. KI'K 3aHuMaeT camoe HH3KOE MOJIOXKEHHE B 3KBATO-

. puaIbHOM 06JIACTH ; K FOTY OHA MOBHIINAETCS O CAMOTO BBICOKOTO TMIICOMETPH-
veckoro yposHs (3900 m) mexay 50 u 60° ro. 1L

IIpodykyus nesazuueckux kapbonamos. B okeanckux GacceiiHax yCTaHOBJICHbI
JECATHKPATHbIE BAPHALMH B CKOPOCTAX MOCTYIUICHHs KapOoHaToB Ha gHO. IIpo-
JOyKuus kapOOHATOB MakCHMajlbHa B MOBEPXHOCTHBIX BOJAaX C BBICOKOH OHOJIO-
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TUYECKOH NMPOAYKTHBHOCTBIO. K 3THM 06sacTsM moabeMa BOA OTHOCATCA MO-
JIspHBIE paiioHbl (puc. 14-5), >KBaTOpHAJbHBIE NUBEPrEeHIMH M HEKOTOpbIE
IIpUOPEXHbIE 30HBI, HAPUMED y MoGepexbs 3amamHoli AdpHKH, a Takxe nepu-
(epuveckue €acTH TNIABHBIX CYGTPONHYECKHMX KPYrOBOPOTOB. MHHHMAJbHAS
NPONYKIMA OTMEYAeTCs B LEHTPax CyOTPONHYECKMX KPYTOBOPOTOB, HampUMeEp
B CapraccosoM Mope (puc. 14-5). B mpenenax Kaxmoil OKeaHCKOH 06JIACTH KOH-
LUEHTpalMH TJIAHKTOHHBIX (QopaMuHHM(EpP B NPOXYKTHBHBIX BBICOKOUTAPOTHBIX
HPUOPEXHBIX M 3KBATOPHALHBIX PaiioHaX 1o KpaiiHeit mepe B 10 pa3 Bolue, yeM
B CyOTPOIMYECKUX KPYTOBOpOTaX. Ce30HHBIE BAPHAIMM TPOAYKTHBHOCTH OYeHb
3HAYMTCJIbHBL, IO3TOMY OCAa[O4HAsl JIETONUCh NpEeACTaBiseT coboil ocpeaHeHye
AOJrONCPHOIHBIX CE30HHBIX KOJICOAHMH M ISITHUCTOCTM B PaCIPOCTPAHEHUH K-
BOTO NJIAHKTOHA. B palioHaX ¢ HH3KOM NPOAYKTHBHOCTBIO M3BECTKOBbBIM HAHO-
TUIAHKTOH NPeobIrafiaeT Haj MIAHKTOHHBIMU opamMuHEdepaMit, @ B BHICOKOIIPO-
JYKTHBHBIX paiiOHax HabyronaeTcs oOpaTHas KapTuHA. XOTS BOCIPOH3BOACTBO
KOKKOJIMTOB OCYIIECTBJIIETCS ropasno GuicTpee, yeM (opaMuHudep, OHM 3HAYH-
TCJILHO MEJIbYE, U MOITOMY KOKKOJMTOBBIE OCAIKH OOpasyloTcs MeIJIeHHee U



14. BUOTEHHBIE U AYTUTEHHBIE OCAJIKU 71 »

B OCHOBHOM. TaM, TA¢ OOJBLIMHCTBO pakoBHH ¢opaMuHupep MOaBepraercs
pPacTBOPEHHUIO.

V3aMepeHHble KOHUEHTPALMM IIAHKTOHHBIX (hopaMuHU(pEP BapbUpyIOT OT
0 o 100-10° 5k3./1000 m> [54]. CaMble BBICOKME KOHLEHTPALMH B CCBCPHOH Ya-
cti Tuxoro okeaHa npumMepHo B 1000 pa3 mpesbliIaloT cambie Huskue B Caprac-
COBOM Mope. XOTs o0Ias YHCiIeHHOCTh GopaMunudep B ATIAHTHKE IIPUMEPHO
B Ba pasa Hike, yeM B Minmmiickom 1 TuxoMm oxeaHaX, CKOPOCTE KapOOHATOHA-
KOILICHHS 3[ech B ABa pa3a BhIIIC, 4eM B THXOM OKeaHe, YTO CBHUIETEJLCTBYET
0 KOHTDOJMPYIOLIEH POJHM YCTOBHH COXPAHHOCTH B PAcHpOCTPaHEHMH KapOo-
HATHBIX OcaJkoB. CKOPOCTH MpPOJYIMPOBAHMS M HAKOIUICHHS PACCYUTBIBAIOTCH
MCXOZ M3 CpenHell [ oOkeaHa OLEHKM: 10 IUIAHKTOHHBIX (opamMuuHMpep
Ha 1 M3 Mopckoit Bozs! [72]. Eciu 4MCIEHHOCTh BOCIPOM3BOASAILErOCs cooOre-
ctBa coctasisieT 2000 3x3./M? B Bepxanx 200 M BoAHOrO crojida, TO Ha [HO IO-
ctynaet 200 ThIC. 9k3./M> B roJ M okoJio 20 paxosun/cM* B rog. Ioctynierue
1 pakoBuna/cM? B rojJ 00eceYHBaeT CKOPOCTL HAKOIICHUS Q)Og)aMI/IHI/I(bepOBOFO
una oxosio 1 MM/1000 sieT, a npu noctymieHnd 20 pakoBUH/CM™ B TOI CKOPOCTD
OCAIKOHAKOTIICH!S JOCTUraeT mpuMepHo 2 cM/1000 neT npu OTCYyTCTBHM pac-
tBopenms. Cpenusist ckopocte mnocTymsenus CaCO; B OCaiKu COCTABIACT
2 r/ecm? B 1000 seT.

M3BecTKOBbIE WJIbI OOBIYHO HAKAMUIABAKOTCS CO CKOPOCTSAME OKoyo 1-3 cMm/
/1000 serT. DTO TpaaUUMOHHBIE €IMHMIBI M3MEPEHHS CKOPOCTEH, HO MHOTIA
yaoGHee BHIpaXaThb WX B emuHuI@x r/(cm?-rom).

IMTpoayKIMsi KOKKOJUTOB B (POTHYECKOM CJIO€ BapbUPYET B 3aBUCHMOCTH OT
CE30Ha, JIOKAJILHOTO MOCTYIUIEHHS NUTATENILHBIX BELIECTB M APYTHX THAPOJIOTH-
yeckux (akTopoB. B skBaTOpHanbHOE o6macT LEHTpaJbHOH 4acTh Tuxoro
OKeaHa, TJ¢ CE30HHBIE KOJIeOaHMs HE3HAYMTENIbHBI, €XETOJHAd MPOAYKUHMS KOK-
KOJHTOB cocTaBiser 7-10'2 — 22.10'2 sx3./m? (06bumo 8 r/(m”-rom)) [482].
CxopocTs pocTa (GUTOIIAHKTOHA B IIOBEPXHOCTHBIX BOJIAX CEBEPHOTO CyOTpONH-
yeckoro kpyrosopota Tuxoro oxeaHa orenuBaeTcs npumepHo B 0,2-0,3 mapwi
CTBOPOK B JieHb. JTO JaeT MMHHUMAJIbHYIO OLEHKY CKOPOCTH BOCIPOM3BOJCTBA
KOMILIEKCOB KOKKOJMTOB Kaxable 4-10 mHed B YMEpPEHHBIX, CyOTpPONHMYECKUX
¥ TPONHYECKUX BOJAX.

Ha 6ompummx miomansx Tuxoro u UHIUHCKOrO OKEaHOB CKOPOCTH OCAIKO-
HAaKOI/IeHNs He mpeBbimaoT 1 cM/1000 ner. Camble TiIyOOKHE HacTH KOTJIOBUH,
VI30JMPOBAHHBIE OT BJIMSIHUA TYpPOMIHBEIX NOTOKOB, YaCTO XapAKTEPU3YIOTCI MH-
HUMAJIbHOM CKOPOCTBIO CENMMEHTAllMM, M B HHX HAaKaIJIMBAIOTCS KPaCHbIC
.. KapGoHaTHbIE MM KpeMHUCTBIE (anud B GOJBILMHCTBE MEIKOBOJHBIX
paiioHOB ATJIAHTHMKM, Ha CPEIMHHO-OKEAHCKMX XpebTax M B BBICOKOTIDOMYK-
THBHBIX O6JIACTAX BBICOKMX UIMPOT HAKAIIMBAIOTCA CO CPEJHUMU CKOPOCTIMM
(1-3 cM/1000 net). MakcuManbHBIE CKOPOCTH OTMEYAIOTCS HA KOHTUHEHTAJIbHBIX
OKpaMHaX ¥ BO BHYTPEHHHX MOpsX Grnaromapsi CHOCy MaTepHasa ¢ KOHTMHCHTOB
Ha abHCCANbHBIX PABHMHAX BCJICACTBHE JEHCTBUS TypOMIHBIX MOTOKOB, a TaKXe
B CeBepHO#t ATIaHTHKE 32 CYET BHIHOCA MPOAYKTOB JIEHUKOBOX 3PO3UH U3 paii-
OHOB MaTepukoBoro onenenenust B CeepHoit AMepuke u EBporne. @akTHyeckas
CKOPOCTb OCAJIKOHAKOILJIEHUs CHJIHO BapbHPYET, HaNpumep, B TOJIIAX TypOu-
IMTOB Ha AJleyTckoii abuccabHON paBHUHE M B NEJATHYECKUX paspesax Mekcu-
KaHckoro 3aymea oHa cocTtasisger 10—100 cm/1000 jeT, 2 HA KOHTHHEHTAJIbHBIX
OKpauHaX “ B TPOBHHIMSAX OOpAEPJEHIOB 3HAYUTEIPHO  IIPEBHIILACT

! To ectp B abcomoTHbIX Maccax (Jlucuupts, 1974, 1978).—ITpum. nepes.
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20-30 ¢m/1000 set*. CkOpOCTH CeaMMEHTALMHE OYeHb BaXHDI IUISL OTIPEJIEICHUS
BO3MOXHOH CTpaTurpaduyeckoll pa3pellaromieil crnocobHOCTH pa3pe3os.
Pacmeopenue kapbonama xasvyus. TnaBHeIM baxTopom, uckaxaroumm obyc-
JIOBJICHHLIC MPOAYKTUBHOCTBIO 3aKOHOMEPHOCTH OCAAKOHAKOIUICHHS, SIBJISETCS
PacTBOPCHHC M3BECTKOBBIX MHKpOQoccumiit. Bosee KpynHEIE pakOBHHBI TJIaHK-
TOHHBIX (opamunndep (kpynHee 100 MKM) B MeHbIIEH cTemeHu [IOABEPraroTCA
PacTBODCHHIO B XOJ€ ONYCKaHHs Ha THIIMYHBIE TIyOMHBI OKEAHCKOTO HA
(4000—-4500 M), yem HaHOMIAHKTOH. TakHM o6pa3oM, caMoe CHIILHOE H3MeHeHHe
[ICPBOHAYA/ILHLIX IUIAHKTOHHBIX KOMILIEKCOB B 6OJiee KPYNHBIX (paKimsx mpo-
HCXOIMT HA IpaHHMLE MOpckasi Bola—ocanok. ITo-BumimMoMy, To xe camoe mpo-
HCXOUT ¢ 6oJice MEJIKHMM H3BECTKOBBLIMHA MHKPODOCCHIHAMH, KOTOPBIE GHICTPO
OIyCKAarOTCA Ha JHO OKeaHa B cocTaBe (exanbHBIX meiUleT. PacTBopenne Ha mHe
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Puc. 14-6. ITapameTprl, BansIomme Ha pacmpocTpaHeHne KapGOHATa KajibIHA B 0CAIKaX 3KBATO-

puaneHOll oGmactn THXOro okeaHa C yBenMueHHEM raybunsr [1075]. 1-nackimenne kaasuuTOM
CKOPOCTb PacTBOpEHHS

%); 2 % 100; 3-cogepxanue CaCQ, B ocajxax paccydTaHHOE; 4—Co-
CKOPOCTb HOCTYIJICHUS

aepxanue CaCO, B ocaakax Habmonaemoe.

! KapThl CKOPOCTH CEQMMEHTALMH B OKSaHax BNepBbie ObLTH NpHBeaeHbI B paboTaX COBETCKUX
abTopoB (Jlucuuwin, 1974, 1978).— Ipum. nepes.



14. BUOTEHHBIE U AYTUT'EHHBIE OCAJIKH 73

0 |- NosepxHocts ol
S
Ll
|- 3 -
)
§ 1
i |-
]
4
_~. -
)
)
(]
2 - .: 2
s
%
- Ll —
P
L) ..
E3f-o 3
> H
c |3
. . -
-
5}~
0,1 0,2 0,3 04 0,5
A Notepn Beca, mr/ {cm® « roa)
-0,6 0,8 1,0 1.2 14
5 Unpeke pacrsopeHmna

Puc. 14-7. Kpubrle pacTBOpeHus kapboHATA KaJbUHS B OKeaHAX. A-rpadux ckopocTH pacTBOpeHus
KaJbIUTa HA 32jKOPEHHOM Oye B UEHTpambHOM uacTH THXOro oOKeaHa, JEMOHCTpHpYIOMIHi cyle-
CTBOBAHHE YPOBHS GBICTPOTO YBENHUCHHs CKOPOCTH PacTBOPEHHA BOIM3M 3700 M (mo panHBIM [Te-
Tepcona [823]). F-rpaduk cTenenu coxpaHHOCTH («uHziexca. pacTeopenus») popamunudep B Llen-
TPaNLHOH ATJaHTHKe, MOKA3HIBAIOLMH PE3KHH MEPEXON OT KOMILIEKCOB ¢dopamunndep xopomeii
COXPaHHOCTH K KOMILIEKCaM IUIOX0H COXPaHHOCTH Ha riayGuHe okoyo 4500 M (bopamMunudepoBLIit
ym3okmH) [71].

3aME/CTCS 110 MEpe NMOCTYIUICHHS HOBBIX CIIOEB OCAJKOB, 06pasyronmx aud-
¢y3uonnbli Gaphep Bce yBerMuUMBaroueiics MOIIHOCTH, OTAEIAOUMU Kap6o-
HaThbl OT arpecCHBHOTO PaCTBOPHTEJIS —IPUAOHHON BOILL.

Ha ocHOBaHuM nepBhIX JIaGOPATOPHBIX 3KCNIEPUMEHTOB M TEOPHH TepMO-
JMHAMHKH ObLIO MpEICKa3’aHo, YTO OKEaH NOJDKEH ObITh HEMOCHINEH MO OTHO-
IIEHUIO K KapOOHATy KaJILIHA Ha BCEX IUTyOMHAX HIKE BEPXHHX HECKOJBKHX CO-
TeH MeTpoB (puc. 14-6). D10 mnpeanosioxeHHe 6bLUIO MO3/HEE [IPOBEPEHO
HaTypHBIMH OKCIICDUMEHTAMH B IEHTPAJLHOM 4acTH THXoro okeaHa, mpu ko-
TOPBIX KaJIBIMTOBbIE ChHEPHl H KOMILIEKCH (GopamMuHHbEp NOABEMMBATICH Ha
OyHperns! B H3Mepsanach NOTEPs BECa 3a CYET pactBopenns [823]. Dtu skcnepu-
MCHTBI NOKa3aJi, YTO NEPEXOJ OT MEPECHIICHHBIX (HA MOBEPXHOCTH) K HELOCHI-
IIEHHLIM 1O OTHOLICHHIO K KaJIbLUTY BOAAM IIPOMCXOJUT B MpPEHENIaX HECKOJIb-
KAX COTEH METPOB OT NOBEPXHOCTH; HHXE MOPCKAas BOJA HEIOCHIIEHA CaCO,
Ha Beex riybuHax (puc. 14-7). Omnako Ha riry6use ox0so 3700 M B BOJHON TOJI
e HabJoJaeTcs pe3Koe yBeIMYEHHe CKOPOCTH PacTBOpeHUs, 4TO Gim3K0 co-
OTBETCTBYET Iu1yGune (3700-4000 M), HA KOTOPO# KaIBLUT 6BICTPO pacTBOpsET-
¢ B ocankaXx. TakuMm o6pa3oM, XOTs BOABI HEZOCHILUEHHI HHKE MIOBEPXHOCTH
okeaHa, a(pekTHBHOE pacTBopeHue dopamuEMpEp B 3TOM H Apyrux paiioHax
Haqnjlaercs{ Ha 3HAYUTEJbHO 60/bumX riaybuHax (okoso 3700-4500 M) [71,
1075].



74 YACTD III. OKEAHCKHE OCAJKH U MUKPO®OCCUJINHN

PactBopeHne 0OYyCIOBJIEHO arpecCHBHOCTBIO BOJIbI, KOTOpas YCHJIMBAETCS
C YMEHBIIICHHEM COAEpXaHus KapOOHATHOTO WMOHA, C MOHHUXKCHHEM TEMIEpa-
TYpBI, MOBBIIIEHHEM THAPOCTATHYECKOTO NABJICHUS, YBEJIMYECHHEM KOJIMYECTBA
IPOXOJAIIEH Yepe3 0CaloK BOIB! M MOBBIIEHHEM HapipagbHoro aasiexust CO,.
JByOKHCH yriepoaa, B3aUMOZEHCTBYS C BOJOH, oOpa3yeT YIrOJIbHYIO KHCJIOTY,
KOTOpasi pacTBOpPsieT KapOOHAT KaJbIWs:

CO, + H,0 + CaCO, = Ca?* + 2HCO;.

Vriekucblil 1a3 BLIAENSETCS TP ALIXaHUH OEHTOCHBIX OpraHu3MOB. Ilapimais-
Hoe pasieHue CO, Bo3pacTaeT TaM, I/I€ BOJa OCTaeTCsd y JHA BOJM3M paiioHOB
CKOIICHHUS NPOAYKTOB [ObIXaHWS W PAalOHOB OKHMCJIEHHS OPraHUYeCKOTO Belle-
CTBa.

Csepxy BHU3 IO TI1yOHMHE MOJXHO BBIZICIMTH MO KpaliHell Mepe TpPH BapbH-
pYIOLLIIX B IIpelesiax pa3HbIX PEerHOHOB YPOBHSI, CBA3AHHBIX C COXPAHHOCTHIO
kapOoHaTa KajibliMs B TJIyOOKOBOJHEIX OCAAKaX.

1. JIuzokaun pa3nensieT KOMILIEKChI XOPOIIeH U MI0X0H COXPAHHOCTH IJIaHK-
TOHHBIX (opamunudep (PopaMuHrdepoBLIi M30KIMH), TTeponoa (ITEPOIO-
JIOBBIH JIM30KJIMH) B KOKKOJHMTOB (KOKKOJUTOBBIM JIM3OKJIMH).

2. Kpumuueckaa zaybuna xap6onamonaxonienua (KI'K)-yposenn, Huxe ko-
TOPOTO colepkaHue KapOoHaTa KaJblUs B Ocadkax cocrapisieT menee 109

3. I'aybuna xapbonammuoti komnencayuu (KI'm) pasgenser xapboHatcomepxa-
ume u OeckapOboHaTHEIE ocankd (puc. 14-6).

JBa W3 3THUX ypOBHEH —JM30KJIMH M YPOBEHb KapOOHATHOM KOMIEHCALHH
(puc. 14-6)—Haubouiee LMPOKO UCIIONB3YIOTCA MOPCKAMU JuTOJI0TaMK. [T0CKOIB-
ky KI'K npeacrasnsier coboii nmpocto Mepy npouentHoro comepxanns CaCOj,
B OCaJiKax, 3TOT ypOBeHb OyJeT paccMOTpeH IEPBBIM, XOTS OH OTpaXkaeT KOHeY-
HYIO CTaJMIO yIaJieHus KapOoHaToB u3 ocaakoB. KoHuemms JM30KMHA OCHO-
BaHa Ha HAOJIOJNEHHUSAX XapaKTepa COXPAaHHOCTH KOMILJIEKCOB MHKPOodOCCH-
JIHiA,

Kowmnencayuonnas zaybuna rapbonamonaxonsenus. KI'JT ©MeeT CpemHIo
riy6uny oxojio 4,5 KM, T.€. OHa HaXOJUTCSA MPUMEPHO MOCPENUHE MEXIy Ipel-
HSIMU CPEIUHHO-OKCAHCKHX XpeOTOB M riiybo4aliliMMH yYacTKaMH OKEaHCKHX
KOTJIOBUH (IIOMHMO IJTy6OKOBOAHBIX Xen060B). Yposenb KIJ1 mpumepHO co-
otBeTcTBYeT 50%;-HOMy HacbimeHuio Bojg CO3~, HO NMPUYKMHA 3TOW 3aKOHOMEp-
HOCTH HE BBISICHEHA. YCTAHOBJICHBI GOJBIIME pa3iiMuMs MeXOy HOJIOKECHHEM
KT'n B Atnantudeckom u Tuxom okeanax (puc. 14-8) [83]. B Tuxom oxeaHe
KI'm oObMHO HaxomWTCS HAa MEHbUIMX TIJIyOMHAX, NPUMEPHO Ha IIyOuHe
4200-4500 M (puc. 14-8), B To BpeMs kak Ha Ooubiueii yactu CeBepHoil ATnan-
THKM M B HEKOTOpPBIX parionax FOxHO# ATIaHTHKH OHA PACHOJIOKEHA TPHMEPHO
Ha riay6use 5000 M wmu riy6Oxe (puc. 14-8). Bollee MeIKOBOAHOE HOJIOKEHHE
KI'n B TuxoMm okeane sBIsieTcs pe3yJibTaTOM OOJIBLIErO BO3pacTa M OOOTalleH-
HocTH BoAd CO,, 4uTOo 006yClIOBIIMBAaET YBEIUYEHHE ATPECCHBHOCTH MPUIOHHBIX
BoJ. KI';1 pacnosaraercss 3HaYMTe IbHO HMXKe, NMpuUMEpHO Ha 5000 M, B BEICOKO-
IPOAYKTUBHON 3KBATOPHAJILHOM 30He Tuxoro okeaHa (puc. 14-8), 3a uckmroue-
HHMEM €€ BOCTOYHOMH yacTH. VBeJMueHHe IIIyOuH KOMIIEHCAIlHH — Pe3yJIbTAT MOBbI-
UIEHHOU OMOJIOTHYECKOH NPOAYKTUBHOCTH M YCHJIEHHOTO TOCTYIUIEHUS GHOIeH-
HOTO WM3BECTKOBOTO MaTepuaja Ha okeaHckoe nHo. KI'nm moswiiaercs
K KOHTMHCHTAJbHBIM OKpaWHaM (puc. 14-8), MOCKOJBKY B 3TOM HANpPABJICHHH
YBEJMUYMBAETCS NOCTYIIEHME OPTaHMYECKOTO BEIECTBA B OCAIOKM B TOW (opMe,
KoTopas obecrneunBacT nosbieHye conepxanus CO, B NIPHIOHHBIX BOJAX, YTO
OPUBOJUT K OOpa30OBaHHIO YrOJILHOH KUCIOTHI M YCHJICHHIO PacTBOpeHus. Ta-
KUM oOpasoM, B paliloHaxX HOABEMa BOIBI M BBICOKOM NPOAYKTHBHOCTH, yIa-
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Tonorpatua ray6uHbl KapGoOHaTHOW KOoMMeHcaunu

Puc. 14-8. Tlosoxenue riybunsl kapboHaTHo# kommencammu (KIo) B Muposom okecane (B km)

[83].

JICHHBIX OT KOHTHHeHTOB, KI'J1 HaxomuTcs Huke, a B IPHOPEXHBIX pallOHAX BhI-
COKO¥M NPOAYKTUBHOCTH OHA MOJHHMACTCH.

Ilonoxenue KI'K u pe3kocTh nepexoma Mexay H3BECTKOBBIME B OGeckap6o-
HaTHBIMM OCaJKaMM [pPeACTaBJIAIOT co0Oi (YHKIMIO TpexX TJIABHBIX Tepe-
MEHHBIX : [JIyOHHBl a0HCCaIbHOTO TEPMOKIIMHA, YBEIIMYEHUS] CKOPOCTH PacTBOpe-
HHA C TJIYOMHOHM, CKOpPOCTH TNOCTYIUICHHS KapOOHATHOTO u OeckapOOHATHOIO
matepuaiia B ocangku. Ocoboe 3HAYCHWE MMEET BIMSHUE TPUAOHHON HHPKYJIA-
LM, KOTOPOE XOPOLIO UIMOCTPUPYETCH PACIPOCTPaHEHUEM KapOoHATa KajibIus
B ocamkax HOxHoH ATJIaHTHKH %052, 1053]. B aTtom paiione yposeus K@
BapbUpyeT OT KOTJIOBMHHI Kk KoTjoBuHe [291]. B Bpasuibckoil XOTIOBHHE M
B ceBepHOU HacTu ApreHTHHCKO#H koTioBUHBI KI'nm Haxoqutesa na 4800 M, B Kan-
ckoil koTioBuHE —Ha 5100 M, B AHroJIbCKOil koTJOBHHE —HA 5400 M UM HMXKE
(puc. 14-9). Pazmuusa B nmonoxennu KI'K koHTpoJmpyroTcs pacnpocTpaHeHHEM
XOJIOJHBIX AHTAPKTHYECKWX NPHUIOHHBEIX BOJ, OOTraThbIX pPACTBOPEHHBIM YIJie-
KUCJILIM Ta30M, XapaKTepH3YIOMMXCI HU3KUM COJIEPKAHHEM KapOOHAT-HOHOB H,
ClleJOBATENILHO, ATPECCHBHBIX 1O OTHOILEHUIO K KapOOHATy KaibLus. AHTapKTu-
4ecKde MPUIOHHBIE BOJBI TEKYT Ha ceBep uepe3 APreHTHHCKYIO KOTJIOBHHY H,
npoxond depe3 Opelu B BO3BBILIEHHOCTH Puy-I'paHmu, NpOHHKAIOT B Bpa3uiib-
CKyI0 KOTJIOBUHY. BocTounee CpeauHHO-ATIaHTHYECKOTO XpeOTa 3TH BOIBI HAYT
B Kanckyro KOTJIOBMHY, @ OyThb B AHIOJbCKYIO KOTJIOBUHY MM Hperpaxiaet
OorpaHMYMBarolmii ee ¢ rora Kutoselil xpebet. VI3 Bpa3uibckoit KOTJIOBHHEI BO-
IBI ABHOKYTCSl HA BOCTOK 4epe3 30Hy pa3zioma Pomanm B CpeaunHHO-ATIaHTHYE-
CKOM Xxpe0Te, BHI3LIBAs YCHJICHHE PACTBOPEHHS Ha CBOeM myTH. OAHAaKO HAXOs-
umiics B 30He pasnoma PomanHm mopor Ha riyOune 4300 M mpensTcTByeT
MPOXOXKIEHUIO CaMbIX FIyOWHHBIX U XoJoasbkix Bod. ITo3TOMy mocTymaroiime
B AHTOJIbCKYIO KOTJIOBUHY NPHAOHHBIE BoAbl Ha 0,5°C Temiiee MPUIOHHBIX BOJL
bpasuibckoit xotioBuHbl. Takum o6Gpa3oM, uctunHbie AAJIB He NpoHMKArOT
B AHIOJIbCKYIO KOTJIOBHHY. DTHM OTPaHMYCHHEM HX NMOTOKA OOBACHAETCA HAJIM-
YH€ M3BECTKOBLIX MJIOB B IIyOOKOH 4acTH AHTrOJIbCKOH KOTJIOBUHBI M MX OTCYT-

CTBHE B CaMbIX IIyOOKHX YacTAX APYTHX KOTJIOBHH.
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Puc. 14-10. Cxema ycuneHus H36UPAaTeNLHOrO PACTBOPEHHS PA3NHMYHBIX BHOB MUIAHKTOHHEIX (opa-
MuHH(beEp ¢ TIyOHHOM. BhIle JIM30KJIHMHA B OCAAKaX COXPAHAETCH GOJBIIMHCTBO BHIOB. Huxe Im-
30KJMHA IPOUCXOOHT ORICTPOE yMEHBINEHHE PA3HOOOPa3us BUAOB M MOP(POTHIOB M HAKOIIEHHE
ycrofumseix $opm. Hmke KI'n popamunudep npaktuveckn mer [51].
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Kaavyumossiit u apazonumosslii au30KauHsl. JIN30KJIMH —3TO YPOBEHD, pa3je-
JAIONMH  KOMILJIEKCH MHKPOMOCCHIMIT XOopolel H IUIOXOH COXPaHHOCTH
(puc. 14-10), mm riry6uHa, Ha KOTOPO# MPOMCXOAUT 3aMETHOE CHIDKEHHE Kapbo-
HATHOCTH OCaakKoB. ITOCKOJIbKY pa3yiyHble IpynIbsl MUKPOGOCCHIHMN B LEJIOM
PACTBOPSIOTCS € PAa3HBIMH CKOPOCTSIMH, Pa3/MyaloT TPH THIA JIA30KJIMHOB: IITe-
ponooBeli, hopamMuHHGEpOBLIi B KOKKOJMTOBbIA. Tak Kak aparoHHUT, U3 KOTO-
POTO COCTOSIT PAKOBMHBI NTEPOINOJ, PACTBOPSAETCS JIETYe, NTECPONOAOBbIM, MM
APArOHUTOBHIM, JTM30K/IMH OOBIYHO HAXOOMTCA HA HECKOJBLKO COTEH WJIM TBHICHY
METPOB BbIlE, YeM (GopamMuHu(bEpPOBLIH, a KOKKOJMTOBBIH JIM3OKJIMH-Ha He-
CKOJIbKO COTEH METPOB HHXE H3-3a OoJblLlIeli YCTOHMYMBOCTH KOKKOJIMTOB
K pacTBOPEHHIO.

W3 3TuX Tpex ypoBHeii Jierge Bcero KapTUpoBaTh (OpaMHUHMGEPOBBIA JM30-
KJIMH. DKCIIEPUMEHTHI [0 PACTBOPEHHIO NIIAHKTOHHBIX (opaMHHHMbEp XOpoiuei
COXPaHHOCTH M3 KapOOHATHBIX OCAJKOB TPOIMYECKOH 30HBI MOKa3ayM, 4yTo (o-
paMuHEGEPOBBIA JM30KJIMH COOTBETCTBYET ITyOmHe, Ha KoTopoi okojo 80%;
¢dopaMuuKbep 1O BeCcy TepseTcsa BeneAcTBHe pacTBopeHus. Ilosnoxenue smso-
KJMHA BapbHpYET B MpEAesiaX OKEAaHOB U MeXAy HAMHM. JIM30KIMHBI HaXOAATCS
riy6xe Bcero B CeBepHOH ATJIAHTHKE H 3aHMMAIOT CaMO€ MEJIKOBOIHOE MOJIO-
XEHUE B ceBepHO# yacTH Tuxoro okeana. B ATianTHKe OHM NOAHMMAIOTCA 1O
NPOMEXYTOUHBIX IyOuH. BOJBIIMHCTBO MCCIENOBATEIEH CUMTAIOT, YTO Bapua-
MU TIyOHH JM30KJIMHOB B OKEaHaX NpPEX/E BCEro ONPENENIOTCS pa3/IMYMsMU
KOHIIEHTpallMi KapOOHAT-HOHOB B NMPUIOHHBIX BOJAX Pa3iMYHBIX paHoHOB [135,
769, 770, 854]. Bonee Toro, Bpokep n Takaxacu [135] mokasaym, uto Bapualuu
HOJIOKEHHS KaJbUHUTOBOTO ((opaMuHU(pepOBOro) IM30KMHA B npeaenax 200 m
MOXHO OOBSCHMThL M3MEHEHHMSMH KOHIEHTpaluu KapOoHAT-MOHa B IJTyOHHHBIX
ponax (puc. 14-11). Konnentpaimn xapOoHaT-MOHA OTJMYAIOTCS B Pa3JIMYHBIX
BOJHBIX Maccax, M, CJIeAOBaTeNLHO, TIyOrHa TM30KIMHA BapbUpyeTCs B 3aBHCH-
MOCTH OT COOTHOILIEHHS BOJ TPEX THUNOB (CEBEpOATJAHTHYECKUX IJIyOMHHBIX, aH-
TAPKTHYECKUX IIPAIOHHBIX ¥ CEBEPOTUXOOKECAHCKHMX ITyOMHHBIX). JIn3okmH pac-
HOJIATAETCS Ha MAakCHMaJlbHOM IIyOMHEe TaMm, Ioe A0 JHA PacHpoCTPaHEHbI
CATI'B c BeICOKMM coJiepxaHueM kapOoHaT-moHa. TaMm, Iie 0CaJKd OMBIBAIOTCS
AHTAPKTHYECKAMHU BOJAMH, JIM3OKJUH HAXOIUTCS HAa IPOMEXYTOYHOH Iiybune.
CamMoe MEJIKOBOIHOE TOJIOKEHHE JIM30KIMH 3aHUMAET B ceBepHOH dacTH Tuxoro
OKeaHa, Ii¢ TIyOMHHBIE BOABI C HU3KHM collepXaHueM KapOoHaT-HOHa (boraTbie
IMTaTeJbHBIMU BelllecTBaMH) nepekpeiBaror AAJIB [135].

Mo noBOAY BTOPHYHBIX MEXaHM3MOB, PEryJHPYIOIMX PacTBOpeHUE KapboHa-
TOB H, CJIEJOBATENLHO, TIyOMHY JHU30KJMHA, HET equHOoro MHeHHs. K mpenmona-
raéMbIM MEXaHH3MAaM OTHOCAT CKOPOCTb NOCTYILICHHs kapOOHATOB M OpraHuvye-
ckoro BemiecTBa [65, 443], HamMyne OpraHMYECKUX M GakTEpPUAJbHBIX ILUIEHOK HA
M3BECTKOBBIX 3epHaXx [178], KOHUEHTpaIMIO KHHETHYECKNX MHIHOMTOPOB, TaKHX,
kak ocdaT-uoHE, B TIyOMHHBIX Bojax [769], TypOyJaeHTHOCT MM CKOPOCTH
npuaoHHbIX TeueHnit [283]. Takue hakTOpbl MOTYT JIOKATLHO BJIMATH HA IlyOu-
Hy JM30KJMHa, HO bpokep u Takaxacu [135] cuuTaroT, YTO IJIaBHBIM KOHTPOJIA-
pyrolmMM (aKTOpoM SBJISETCS KOHIEHTpaUs KapOOHAT-HOHOB B IPOMEXY-
TOYHBIX M TJIyOMHHBIX BOJHBIX Maccax.

H36upameavroe pacmeopenue uzgecmkoewvix mukpogoccuauii. PacTBopeHne
oboramaeT koMiulekchl (opamuaupep ycroiumpbiMu dopmamu (puc. 14-10).
DT0 OTHOCHTCA M K JAPYTHM TpynmnaM, B TOM 4HCIE K KOKKOJHMTaM, a TakKkKe
K KPEMHHCTBIM PaauoJIApusaM U auatomesM. CteneHb oboraleHus yCTOHYMBBI-
MH GopMaMH CIyXHT Mepoi 3aTPOHYBILETO KOMILIEKCH pacTBopeHus. Kak xok-
KOJHUTHI, Tak U OGeHTOCHBIe ¢opamMuHHeps! 00bIYHO OoJice YCTOMYHMBHI IPOTUB
PacTBOPEHHS, Y€M CaMble YCTOHYMBEIE IJIAHKTOHHBbIE QopamuHudepbl. C ycuie-
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Puc. 14-11. Msmenenne KOHUEHTpanmy kKapGOHAT-HOHA C ri1y6usoii B ATnarrudeckom okeane. Cie-
Ba — CeBepo-AMepukanckas koTiosuHa (31-39° ¢, 1), JIN30KIMH 3aMMCTBOBAH U3 pabotsl [598], mo
DaHHEIM 06 M3MEHEHMAX KOMILIEKCOB [UIAHKTOHHBIX (bOpaMMHM(Ep B MOBEPXHOCTHOM CJIOE OCA-
koB. KonueHTpauus xapbonaT-HOHa Ha yPOBHE JIM30KIHHA cOCTABNAET 106 + 2 MK MOJIL/KT. Crnpa-
Ba—paiion KOxno# Amepuku BGIM3N BO3BEILEHHOCTH Pry-I'panmn [135].

HHMEM DPACTBOPEHHS KOMILIEKCOB MHKPOGOCCHIINIT UX UHTEpIpETALUsS B KayecTBe
NIoOKa3aTesied 3KOJIOTMYECKMX YCJIOBHI B TOBEPXHOCTHBIX BOAAX BCe OoJiee

YCIIOXHACTCSI.

Popamunugepsl. BONBIMHCTBO NOCTUTAIOLMX [IHA PAKOBUH (opamuuudep
BCKOPE PacTBOPSETCA. DTOT MPOLECC CHIIBHO BIMSET HA CTPYKTYPY KOMILIEKCOB
dopamunudep, COXpaHAIOIMXCS B HOHHBIX OCaAKax. B pesyibTaTe pacTBOpeHus,
NEPEMBIBA U NEPEMEIUMBAHMS 3TH KOMILIEKCHl MOTYT 3HAYMTENBLHO OTJIMYAThCH
OT NEPBOHAYAJILHBIX IUIAHKTOHHBIX KOMIUIEKCOB B BOAHOH Tousuie (puc. 14-10).
M3yyenue crenenu pacTBOPEHMs PaKOBHH IJIAHKTOHHBIX Gopamuuudep B riy6o-
KOBOJHBIX BOJAaX IOKA3bIBAET, YTO PACTBOPEHHE B OCHOBHOM IPOUCXOMUT Ha
HC OKeaHa, a HE IPU OIYCKAHWH B BOJHOM TOJIIIE.

CospemenHbie BU/IBI GbLTM 0OBEIUHEHB B IPYMILI B 3aBHCHMOCTH OT YCTOI-
YMBOCTH K pacTBOpeHuto. IIpumep Takoil rpynmupoBku naH Ha puc. 14-10. Bee
KOMILIEKCHl C Pa3sHBbIX LIMPOT COACPXAT 3JEMEHTHI C Pa3MYHOW YYBCTBHUTEIIb-
HOCTBIO K pacTBOpeHuro. CTemeHp PacTBOPEHHS KOHTPOJMPYETCHS TOJIIIHMHOM
CTEHKH, pasMepom, popmoit 1 apyrumu paktopamu. ToIIMEA CTEHKH, NO-BHIH-
MOMY, IPEACTaBIsET cO00M caMblii BaxHbI akTop. CTeneHb COXpaHHOCTH OLe-
HHBACTCA KOJIMYECTBCHHO B BWJE HMHIECKCAZ PACTBOPEHHS, KOTODPBIM MOXET OC-
HOBBIBATECA Ha Pa3HBIX NOKA3ATENAX, TAKHX, KaK M3MEHSIOIWMMIC (ayHUCTHYE-
CKHH COCTaB, KOJIMYECTBO OOJIIOMKOB pPaKOBHH, COOTHOLICHWE OEHTOCHBIX
U IUIAHKTOHHBIX (opamunudep.

PaxoBuHEl BHIOB, KHUBYIIMX B BEpPXHEH YaCTH BOJHOW TOJILM, 4acTo 6oJee
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XPYIKHE, MO3TOMY OHH PAaCTBOPSIOTCS JIErde, 4eM BHbIL, oOMTaroume Ha 0OJb-
umx riayousax. Ilomynsamuu B3pocibix 0coOell HECKOJBPKUX BHJIOB IJIAHKTOHHBIX
tdopavunudep, HaceIMONMX 3HAUYMTENLHBIE TJIYOHHBI, JONOJHUTEILHO CEKpeTH-
pYIOT KaJbIMT B OopMe KUJel WIH KOPOK. DTH OCOOEHHOCTH YBEIMYHBAIOT HX
YCTOMYMBOCTb NPOTHB PacCTBOPEHUS.

H3eecmkogviii HaHonaaHKmoH. BOJBIIMHCTBO KOKKOJMTOB YCTOHYMBO K pac-
TBOPEHMIO KaK B IUIAHKTOHE, TaK H B KOMIUIEKCAX XOpOIUeH COXPaHHOCTH
B OCaJKaxX, B TO BpeMs KaK KOMILIEKCHI ILIAHKTOHHBIX opamuHupep xoporeit
COXPaHHOCTH COJEPXaT BLICOKMII MpOouUeHT HeycToHuuBbix ¢opM. Takum obpa-
30M, 3aKOHOMEPHOCTH PACTBOPEHHS IABYX TPYIN pa3M4HbL. KOMIIJIEKCH KOKKO-
JIMTOB HAYMHAIOT MOJABEpPraThcsl pacTBopeHuro riybxke 3000 M, a mexay 3000
1 5000 M mpoucxoaMT Ccepuss M3MEHEHHH COCTaBa KOMILIEKCOB, HPHBOISAIINX
K CHIDKEHHWIO BHIOBOTO Pa3zHOOOpasus ¢GJopsl KOKKOJMTOB U B KOHEYHOM CYETE
K MCYE3HOBCHMIO 3TO# rpynnbl Ha riayOmne 5300 m.

Obpazosanue meara U usgecmuaxa. Men M HM3BECTHIK —3TO JHTH)HUIMPO-
BaHHBIE M3BECTKOBbIE WJLL. OHH 00pa3yloTcd B pe3yibTaTe T'PaBHTAMOHHOTO
YJIJIOTHEHHS, @ TaKXe PACTBOPEHHd, IEPEOCAKIICHHS W MepeKPHCTATIIH3ALNH
ororeHHbIx kapOoHatoB. IlpH 3TOM NOpUCTOCTE yMeHbluaeTcst oT 70% B miax
no npubmsutensHo 109 B ClIEeMEHTHMPOBAHHBIX H3BECTHSKaX, a 00BeM COKpa-
IAeTCsl IPUMEPHO Ha /5. MIMeroumecs: NaHHbIe MOKA3BIBAIOT, YTO MU3BECTKOBBIN
U1 TpaHchopMHEpYeTCS B Me B TOJILE OCAIKOB Ha TI'MyOWHE B HECKOJBKO COT
METPOB, a U3BECTHIKM OOpa3yroTCsa B XOJ€ AajlbHeilleil neMeHTauuy npu 3axo-
poHeHnH Ha riryOuHe okxoso 1 kM. KapboHaTHble MOpOBI NMOJIydeHH! Iipu Oype-
HAYM BO BCEX OKeaHax M MMET Bo3pacT oT 20 go 120 MuH. JeT.

OO0mas kapTiHAa NPOTPECCHBHOTO IHAT€He3a KapOOHATOB OT MJIOB K MeJy
¥ H3BECTHSAKY XOPOILIO M3yYeHa Oiaromapsi MPUMEHEHUIO CKAHHUPYIOLLEro 3JIeK-
TPOHHOTO MUKpockomna. C yBeJmueHneM IJIyOUHBI HPOUCXOIUT MMOCTEIEHHOE pas3-
pywenne dopamunudep, HO He B pe3yJibTaTe pa3faBIMBaHuUs, 4 BCICICTBHE pac-
TBOpeHHs. M3BeCTKOBbIE HAHO(POCCHIMU OYeHb YYBCTBHTENLHBI K PACTBOPEHUIO
H 0OpACTAHHIO PAKOBMH BTOPHYHBIM KasluuTOM. OOBEM Ocanka yMeHbHIAeTCs
B pe3yJibTaTe 0OE3BOKMBAHNS HA PAHHHUX CTaJUSAX, U3MEHEHUS YIIAKOBKH, YMEHbB-
IIEHUS TOPUCTOCTH 3a CHYET PACTBOPEHHS pakoBHH dopamMuHubep, H30MpaTEIh-
HOTO pacTBOpeHUs] HaHOGMOCCHIMT M mepeocaxaenus Kaygpumurta [1080]. V mm-
CKOACTEPOB BCKOpE MOCJIE NMONAaNaHWs B OCaAKH HAaYMHAETCs BTOPHYHBLIH pOCT
KanbUUTOBOM 0bos0uky. Ha npyrux mukpodoccrimsax BbllalieHHE KaJbIMTa Ha-
YHMHAETCS TOIBLKO IOCJE TOTO, KaK YIJIOTHEHHE M OOE3BOXWUBAHUE IMPUBOJSAT
K (OPMHPOBAHUIO MOANECPKUBAIOINETO 3€PHA KapKaca. JTa cTaaus NOCTHUTAeTCs
B HIDKHEH 4aCTH MHTEPBaJia YIUIOTHEHHOTO MJIA, TAE OCAIOK CTAHOBHTCS XpPyII-
kM. KanpuT HauMHAET OTKJIaAbIBATBLCA BIOJb KPAacB U B LEHTPAIbHBIX YACTAX
IJIAKOJIMTOB KOKKOJIMTOB M B KOHIIE KOHIIOB MEXAY MPOKCHMAJIbHbIM M -
CTajbHLIM HMTKAMH, DBreApajbHble KPUCTAIUIGI KAJbIUMTA HAYMHAIOT PaCTH
B cBOOOIHOM InpocTpaHcTBe Kamep ¢opamuundep. ITopoBoe mpocTpaHcTBO 3a-
TIOJIHSAETCSI, 4 YaCTHIBI cpacTaroTcs. Ha mo3mHuxX cTaausix quareHe3a IMOYTH BCe
MHUKPOGOCCHUIIHN TOKPBITH CYyOTeIpallbHBIMEA HMJIH 3BIeApPaJIbHBIMH BbIPOCTAMHU
KaJIbINTA; IEHTPAJbHBIE YaCTH KOKKOJMTOB MEPENOIHEHBI TPAHYJISIPHBIM KaJib-
MTOM, a OCTaBIecs kamMepbl (hopamMiHUGED 3al0HEHB! BTOPHYHBIM KaJlbIIH-
- ToM. BOnbImas 4acTh MOPOBOTO IMPOCTPAHCTBA TAKKE CIEMEHTHPOBAaHA TpaHy-
JSPHBIM KaJbUMTOBBIM LieMeHTOM [240, 912, 1080].

Mpu1 BHfIE)H, YTO C YBEJMUEHUEM I'TyOWHBI U CO BpeMEHeM HJI IPEeBPAIAeTCs
B MeJ, a 3aTeM B H3BECTHSK, HO B IMpoLecce JUTH(GUKAMM MPOUCXONAT elle
MHOTOYMCIICHHBIE NpPEBpAllleHWs MEHbIIET0 Maciuraba. s ux oObsCHeHHd
Mnanrep u dyrmac [911] mpenfoXum KOHUCHLHIO OUd2eHEMUYeCKO20 NOMeH-
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yuasa. COrylaCHO 3TOH KOHUENIMM, Pa3IMYHBIM THIAM OCAIKOB TpebyeTcs pas-
HO€ BpeMsi I NOCTHIKEHMs OJMHAKOBBIX CTaauil ymTuukanmu. [IuareHeTude-
CKHi NOTCHLWAN M3MEPAET CTENEHb AMATCHE3a, KOTOPOMY MOT TOJBEPrHYTHCS
OCaJIOK IpPH HOPMAJILHOM TEYEHHH TEOJIOTMYECKHX MPOLECCOB. DTa BeJIHYMHA
ONPENC/IIETCS NMEPBUYHBIM XapakTepPoOM OCAllKa, T.€. COOTHOILCHAAMH MEJKHX -
M KPYNHBIX MHUKPOQOCCHIHH, KOKKOJHMTOB H (opamMuUHHUDEP, M3MEHEHHOCTBIO
KOMILJIEKCOB B pe3yJIbTaTe PaCTBOPEHHs HUXE JM30KImHa Wi K[, ckopocTsavu
OCa/IKOHAKOIICHHUs], OHOJIOTMYECKOH MPOAYKTHBHOCTHIO ¥ MHOTHMH JAPYTHMH He-
SICHBIMH (akTopaMu. Pa3miuus AMAreHETMYECKOTO NOTEHIMAA BRI3LIBAFOTCS H3-
MCHECHHAMM TIaJICOOKeaHOJIOrnyeckux ycnopuit. CeficMuueckne oTpaxaroime ro-
PU3OHTBI B pa3pe3ax IIyOOKOBOJHBIX OCAIKOB CBsI3aHBI ¢ (POPMHPYIOIIMUCS
B XOJl€ MAarcHe3a NMOBEPXHOCTAMH pasjiesia, CHOCOOHBIMH OTpPaXaTh aKyCTHYe-
CKHE CHTHaJbL B 3TOM CMEICTe B celicMMYeCcKHX TOPU30OHTaX (DUKCHPYIOTCA Ma-
JIEOOKEaHOJIOTHYeCKHe cOObITUS. TIOCKOJIBKY TMOCHEAHHE MOTYT CKa3bIBATLCHA Ha
OOLMPHBIX TUIOMANAX OKEAHOB, CEHCMMYECKME OTPAXAIOIMAE TOPH3OHTHL JAOJ-
KHBI KOPPEIMPOBATECA HA 6ONMbUIMX paccTosHUsX. OTCIOa CEAYET TaKXkKe, YTO
KOPPES/IMPYIOLIMECS] aKyCTUYECKUE TOPHM3OHTBI PETHCTPUPYIOT CTpatHrpaduye-
CKOE pPaCnpOCTpaHEHHE AUATEHETUYECKHUX MOTEHIMAIOB, NMPUOOPETEHHBIX MMM
B XOJ€ 3aXOPOHEHHMH.

IMomMuMO UM3MEHEHHS KOMIUIEKCOB MMKPO(OCCHIMH AHATEHE3 CHUIILHO BJIHMSET
Ha M30TONHBIA COCTaB OHMOreHHOro KapOoHaTa Kaublusa. UToOb HMEThH majeo-
KJIMMAaTHYECKOC 3HAYCHHE, U30TONMHBIN CcOCTaB MHMKPOMOCCUIMI HOJKEH OCTa-
BaTbC HeH3MeHHBIM [905]. IToxpeiTHe KOKKOMMTOB MM (opaMuHHbEp BTO-
PUYHBIM KAJBIUTOM MOXET I[PHBECTH K 3aHHKEHHIO IaJICOTEMIEPATYpPHBIX
oueHok [274]. Tlpu aHaim3e W3OTONHO-KUCIOPOMHBLIX JAHHBIX HEOBXODMMO
YIMTBIBATE BO3MOXHbIE [UareHeTHYeCKue uckaxenus [559]. Keitrsun [558] 06-
HapyXuJ, 4TO NEePeKpUCTaiM3alus popaMUHE(PED XOPOLIO Pa3BUTA YK€ B Ta-
KMX MOJIOJIbIX OCaAKax, KaK HO3/HEMHUOILICHOBbIE (OKOJIO 6 MIH. JieT Ha3an). OHa,
OYE€BH/HO, BJMACT Ha PE3yJbTATHl M30TONHO-KMCIOPOAHBIX M3MEPEHHH, MOJy-
YeHHbIE N0 KEpHaM MPOOYpEHHBIX CKBaXuH (puc. 14-12).

Kpemuncnie nabi. KpeMuuii—0MH M3 caMbiX pacrpoCTPaHEHHbIX 3JEMEHTOB
Ha 3emJie. B mpupozne oH 0COOEHHO 4acTO BCTPEYAETCS B COSAMHEHHH C KHCJIOpO-
AOM H Ha3bIBaeTCs B 3TOH GopMe kpemuesemom. BoraTble KpeMHE3eMOM Ha-
3CMHBIC TNIOPOABI CJIyXAaT €ro IJaBHBIMM HCTOYHMKAMM. BOJIBLIOE KOJMYECTBO
KpEMHE3€Ma MOCTYMAeT B PEKU B PE3yJIbTaTe BHIBETPUBAHUSA M IPO3HH 3TUX NO-
poa. B okeaHax kpeMHe3eM CHaYaJia MONANAeT B MPHOPEKHbIE OCALKH, HO HEKO-
TOpas €ro 4acTb AOCTHIaeT CiyGokoBOIHBIX obiacreil. YacTh pacTBOpPEHHOTO
KpEMHe3eMa 3aXOPOHSETCS B COCTABE NOPOBLIX BOJ, HO OOJIblUAs 4acTb M3BJIE-
KaeTcst ©3 MOPCKOW BOJBI M MCNOJIb3YeTCs XUBBIME OpraHu3MaMu. Buosormue-
CKOC M3BJICICHHE KPEMHE3EMa SIBJISIETCS TIEPBBIM M3 JBYX JOMUHUDPYIOLMX (ak-
TOPOB B €r0 MOPCKOM ILHKJIEe. HEKOTOpBIE IpyNIbI OPraHU3MOB CTPOSAT CBOH
CKEJIETHI U3 OHOTEHHOTO ONAJIOBOTO (TUIPATHPOBAHHOTO, aMOPHHOTO) KpPEMHE3e-
Ma. K HUM OTHOCATCSl MaTOMOBBIE, PaJMOJISPHH, KPEMHEBbIE TYOKH M CHJMKO-
¢asrennarer. Bropo#t nmponecc, BIMSIOMIA Ha MOPCKOR MK KPEMHE3eMa,—ITO
pacTBopenue. Ilocre rubesm ckeneTHbIE OCTATKM ILIAHKTOHHBIX KPEMHHCTBIX Op-
TaHU3MOB OIyCKAIOTCH CKBO3b BOAHYIO TOJIILY, M IO MYTH GOJIbIUAS 4ACTh KpeM-
He3zeMa pacTBopsietcs. HeGobmas 1o/ KpEMHICTOTO MaTepuasia HaKaliHBaeT-
¢ Ha nHe. Ecym kpeMHeseM koHUEHTpupyeTcs (coctaBiusieT Gosee 30%, ocamxa),
obpasyroTcs kpemuucmyle uavi. OHE Ha3BIBAIOTCH OUAMOMOBHIMU UAGMY, KOTAA
npeobnanaroT nuatomen (Gonee 30%), M paduosapuesvimu usamu, KOrga IIpe-
obnanarot paguossipun (6onee 30%). J\MaTOMOBBIE HJIbI THIIMYHBI IS BHICOKO-
IMPOTHEIX OOJIACTEH M HEKOTOPHIX PaiOHOB KOHTMHEHTANbHBIX OKDaHH, a pa-
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Puc. 14-12. ®ororpaduu mox ckaHUpYIO-
MM 3JIEKTPOHHBIM MHKPOCKOIIOM, MOKAa3bl-
BAIOLC YCHJICHHE BTOPHYHOM Kaabunduka-
miu 6eHTocHBIX (opamunndep ¢ ypeymue-
HAEM TINyOMHBI M BO3pacTa B CKBaXHHE
riy6okoBogHoro Oypenms Ne 157. IBa 3k-
3eMIUBIPa MO3JHEIUIMOIEHOBOTO BO3pacTa
HE HMEIOT KaJlbIMTOBBIX KOPOK. Y paHHe-
MJMONEHOBHX M NO3JHEMHOLIEHOBHIX (GopM
pa3BUTa BTOPHYHAS KajbliUKAIHUsA BCiEnd-
cTBHe muareHesa [558].

JOUOJIIPUEBBIE MBI XapaKTEpHHI [JI1 PAfiOHOB SKBATOPHAJBHBIX JUBEPrEHIHI.
OO6acTi KpEMHEHAKOIUICHHS TECHO CBSI3aHBI C 30HAMHM BBICOKO#M OHMOJIOTHYECKOi
IPOAYKTUBHOCTH M BBICOKHX KOHUEHTpalmii ¢pocdaToB B pe3yabTaTe amBeUIMHTA
U nepeMellMBaHUs ITOBEPXHOCTHBIX BOA. YCIIOBHS, OnaronpustHeie 114 obpaso-
BaHHS NPOTOIUIA3MBEI, CIIOCOOCTBYIOT Takxke OHOJIOrMYecKol pukcaimu onajioBo-
ro kpemuesema. Koppensaims Mexay KpeMHUCTHIME OCaJKaMH B OHOJIOTHYECKOH
OPOAYKTHBHOCTBIO €Ilie YCHJIMBAaeTcs OJjarogaps TOMY, YTO B paifoHaX BBICOKOM
OGHONIPONYKTHUBHOCTH M (DMKCALMM KpPEMHe3eMa B OCaJKH IIOCTYNAeT OGOJbINoe
KOJIMYECTBO OPraHMYECKOTO BELIECTBA, 9YTO 0OYyCNOB/MBaeT ONATONPUATHRIA 15
COXpaHEHHs! OMOTEHHOTO KpeMHe3eMa XMMMYECKHI COCTaB MOPOBLIX BOA. YcIlo-
BHsl, CIOCOOCTBYIOIINE XOPOIIEH COXPaHHOCTH KpeMHe3eMa H KapOoHaTa Kalib-
1M, Pa3JMYHbL, IOSTOMY H3BECTKOBEIE HJIBI OTHOCHTEJILHO OeqHBI OHOreHHBIM
KpeMHe3eMOM, 1 HaoGopoT. HakomyeHue OHOTreHHOro KpeMHe3eMa KOHTPOJIH-
. pyeTcsl CKopee OKEaHOJIOTHYECKMMH, YeM TEOXHMHMYECKUMH ycioBusMu. Hesasu-
CUMO OT PaliOHOB IIOCTYILICHHS PAacCTBODEHHOIO KPEMHE3€Ma B OKEeaHbl OH Ha-
KalUIMBaeTcAd B BHAE OHMOTEHHOrO KpemHe3emMa TOJIbKO [ojJ GoraTeiMu NHTa-
TEJIbHBIMH  BEILIECTBAMH  BBHICOKOIPOAYKTHBHEIMM TIOBEPXHOCTHBIMH BOIaMH.

PaccyuTaHO, 4TO BHIHOC KpEMHE3eMa B OKeaH PEKaMH COCTaBJSET OKOJIO
4,3-10"* r/rox [442]. CunraeTcs, 9T0 /11 COBPEMEHHBIX M MO3IHEYETBEPTHYHBIX
OKEaHOB XapaKTEPHO PaBHOBECHOE COCTOSIHHE, IIPH KOTOPOM CKOPOCTH KpeMHe-
- HAKOTIJICHHSl YPaBHOBEIIMBAIOTCH NOCTYIUICHUEM HOBOTO MaTepHalia B OKEaHbI.
CoBpEMEHHOE PaBHOBECHOE COCTOSIHHE CHCTEMBI XapaKTepH3yeTCsi HeIOCHILIEH-
HOCTBIO OKEaHCKHX BOJ KPEMHE3eMOM Ha BCEX TJIyOHMHAX, MOCKOJIbKY KpeM-
HUCTBIE OPraHU3MBl, «3a0bIBAlONIME» O MOJACPKAHHH FCOXHMHYECKHX 0aJIaHCOB,
eKEroIHO NPOAYLHPYIOT ropa3ao 60Jibliie OHOTEHHOTO KpeMHE3eMa, YeM BBIHO-
CHTCSl pekaMH. DTO JOJDKHO IPUBOMUTH K HENOCHIILEHHIO aMOP(HBIM KpeMHe3e-
MOM B MaciiTabax okeaHa. HecMOTps Ha HeIOCHIIIIEHUE BOJ OKEAHOB KpeMHe3e-
MOM, OpPraHW3Mhl [POIJOJDKAIOT CTPOHMTH CBOM cKkejeThl, OnHAKO BO Beex

6-87
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paiioHax, BO3MOXHO 32 HckmoueHneM CeBepHON ATNAHTHKH, T/l KOHLIEHTpAIHS
PacTBOPEHHOTO KpeMHe3eMa OJM3Ka K HyJIO, HAJMYue KpEMHE3eMa He SBIISIETCS
JUMHTUDPYIOUMM (GaKTOpOM 71 POCTa OPraHW3MOB C KPeMHEBOH (yHKIHeil.
I'naBhbiM EMETHPYIOUMM GAaKTOPOM [ GHONOTMHYECKOH IIPOAYKTHBHOCTH
CJIy)XHT HaJI{4{€ MUTATE/ILHBIX BEIIECTB, KOTOPBIE NMOCTYNAIOT B BbICOKOMPOIYK-
TUBHBIE 30HBI 33 CYET MOAbema BoA. Kaxawlii rof B 3THX IpolLieccax y4acTByeT
GoJblIe KpEMHE3EMA, YEM MOCTYNAeT B OKEAHCKUI pe3epByap MM yaalseTcs u3
Hero. HenocellieHHOCTh OKeaHCKHX BOJX OOYCIOBJIMBAET paciaj] OOJBIIHHCTBA
KPEMHEBBIX CKEJIETOB Cpa3y Itocie rudem opranu3mMoB. OGLIYHO JHINL HEGOIb-
was 4acTe (0T 1 go 10%) 3axopoHseTCs B Ocajxax Ha JHE OKeaHa. DTy 4acTb
COCTaBJISAIOT 6OJiee MacCHBHBIE MM 6OJiee YCTONYMBLIE K PACTBOPEHHIO (POPMEL
KoHnenTpamus pacTBOPEHHOTO KpeMHE3eMa B OKEaHE M, CJIeJOBATEIBHO, CKO-
POCTb PaCTBOPEHHSI NMPSIMO INPONOPLUHMOHAILHBI H30BITKY GHOJOTHYECKOH Ipo-
OYKTHBHOCTH TOBEPXHOCTHBIX BOJ 3a CYET NOCTYILIEHHS HOBOIO KpeMHe3eMa
B OKeaH. DTO HAIlOMHHAET LHMKJ KapOOHATa KaJbUUS C OJHHM BaXHBIM OTJH-
YHEM: PAacTBOPHMOCTb KapOoHaTa KaJbLMsi BO3pacTaeT ¢ YBEIMYEHUEM JaBJIC-
HuS (M, CJIeIOBATEIIbHO, ITlyOMHbI), B TO BpeMd KaK KpeMHE3eMOM 6oJiee HEAOCHI-
LIEHbI NOBEPXHOCTHBIE BOABI (puc. 14-1). TeHmeHIMS HaKOIUICHHS KPEMHMCTBHIX
ocankoB B Oosice riyGOKHX YacTSX KOTJIOBHH U PACTBOPEHHS KapGOHATOB CBO-
OUT K MHHUMYMY 3HAuY€HHE IIOCICOHUX KaK pa3baBuTeseil KPeMHHCTHIX HJIOB.
Hna 6uonormyeckoro M3BjeueHUS kpemHesema Tpebyercs 200-300 net, a mis
nonagaHus €ro B ocaaku—mo 18 teic. neT. Takum oGpa3oM, ¢ reoJIOTHYECKOL
TOYKH 3PEHHSI CKOPOCTH M3BJICYEHHS M OTJIOXKEHUS IOYTH MTHOBEHHO OTPAXaroT
M3MEHCHHSI B TIOCTYIUICHHMM KPEMHE3eMa B OKEaH.

B obmem cambie crapble IiIyOMHHBIE BOABI (HamboJjiee yOaJEHHBIE OT MECT
HOCJIE[IHETO COTIPUKOCHOBEHHS ¢ POTHYECKOH 30HOH) XapakTEPU3YIOTC CAMBIMH
BBICOKUMH COIEpXaHUSIMHU KpeMHe3eMa. B Tuxom okeaHe, rie NpUIOHHEIE BOABI
IBUXYTCs C FOTa, COAEPXAHHE KpEMHE3eMa yBEIMYMBAETCS K CeBEpPY. DTO HAKOI-
JICHHE KPEMHe3eMa sIBIIETCA PE3yJIbTATOM YCHJICHHS PacTBOPEHHS GMOTEHHOTO
MaTepualia OCaJKOB H BONHOH B3BECH M JejaeT THXHH OKeaH «KPEMHHCTBIM»
OkeaHOM. ITockonbKy B ATIIaHTHKE HPOUCXOAMT OOMEH TIUIyOMHHBIX BOJ Ha
OenHple KPEMHE3eMOM IIOBEPXHOCTHBIE BOJBI, 3TOT OKEaH OOEIHEH KpeMHese-
MoM. B UnamiickoM okeaHe MPUIOHHBIE BOIBI HMEIOT HPOMEXYTOUHBINA BO3pAcT
MEXIy aTJaHTUYECKMMHU U CEBEPOTHXOOKEaHCKHMH. Bernencreue atoro B Ynmmii-
CKOM OK€aHE COIEpXaHHEe KPEMHE3eMa YMEPEHHOE, B JIMIIb Ha HeGOJbIIMX ILIO-
m@nsx y 3KBaTOPOB BCTPEHYAOTCA DPaJUOJISIPHEBbIE HIIBI

Pacnpocmpanenue xpemuucmuix us06. Ecim KpeMHe3eM yaanseTcs U3 OKea-
HOB B X0Ji¢ GHOJIOTHYECKHX MPOLIECCOB, TO I€ HOJDKHO IPOMCXOMUTH GHOTEHHOE
kpemHeHakorieHue ? OTBET Ha 3TOT BONPOC HeoJHO3HayeH. HexoTopele yueHble
HOJIATAIOT, YTO GONbIIas YacTh OMOTEHHOTO KPeMHE3eMa HaKaIUIMBAeTCs B IIpH-
OpexHbIX Ocajikax, T.e. B 06JacTsAX IepeMeIlnBaHus 3CTyapueBoro tuma [442].
Jpyrue ucciieoBaTe M CYMTAIOT, YTO OKOJIO 759 MOCTYHAOLIETO B OKEAH KPeM-
He3eMa HAKaIUIMBAeTCs B TTyGOKOBOAHBIX ocankax AHtapktuku [247]. Hesasu-
CHMO OT OTBETa CYIIECTBYET YETKash KOPPEJSLHUS MeXAY NPOAYKTUBHOCTEHIO
KPEMHHCTOTO MIAHKTOHA (puc. 14-13) W akKkyMyJsnuei KpeMHe3eMa B JOHHBIX
ocanxax (puc. 14-14). Ilomumo obnacTeil moabeMa BOX K IOTYy OT aHTApKTHYeE-
CKO¥ KOHBEPIeHUMH, BOKPYT AHTapKTUIbI (puc. 14-13 u 14-14), rnaBusiMu paiio-
HaMH KPEMHEHAKOIUICHUS! SIBJIAIOTCH BBICOKHE HIMPOTHI CEBEPHOTO MOJIYHIAPHS
(bepunroBo Mope, ceepHas 4acTh Tuxoro okeaHa u OXOTCKOE Mope;
puc. 14-14) u paiioHbl NPHOPEXHBIX ANBEJIHHIOB, CBA3aHHBIX C BOCTOYHBIMH MO-
TPaHMYHBIME TedeHUsMH [165, 659]. B BbIcokux mmpoTax CeBEpHOro MOJyIIa-
pUsl KOHUECHTpAUMHY KPEMHE3EMA B OCAIKaX 3HAYHTENBLHO HIDKE, YeM B AHTAPKTH-
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B paiionax, npuneraronmx K 3amaJHbIM OKpaWHAM KOHTHHEHTOB, B pe3yJbTaTe
CTOHA MOBEPXHOCTHBIX BOJ OT Oepera oOpasyloTcs HpUOpPEXHBIC AlBEJUTHHIH.
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HOM csioe ocaikoB MupOBOro okeaHa B TepecyeTe Ha GeckapGoHaTHOoe BewiectBo [165].
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ckoM u KanapckoMm anBe;umHrax. B 3Tux paiioHax IO/IepXKHBAIOTCS BBICOKHE
CKOpPOCTH KpeMHeHakonseHus. CaMas BbICOKasi CKOPOCTh YCTaHOBJieHa B Kasm-
dopumiickom 3amuBe—-10 8-1072 r/(cm?-rox). OHa COMOCTaBUMA C MAaKCH-
MaJIbHBIMU CKOPOCTSMH KPEMHEHAKOIUIEHHs B IIIyOOKOBOIHBIX paifoHax K Iory
OT aHTapKTHYECKO# KoHBepreHumy, pasHeiMut 2-10 ~ 2 r/(cm? - ron). HecMoTps Ha
BBICOKHE CKOPOCTH KPEMHEHAKOIUJICHHAS B OKpPaWHHBIX OacceitHax, Takux, kak Ka-
ympopHuiickuit 3amuB, obmas IIoLANs ITHX GaccelHOB O¥YeHb Mala, TO3TOMY
UX KPEMHHCThIE OCaJKM COCTaBJLIIOT MeHee 109, BCero MOCTYMAIOLIErO HA JHO
kpemHeseMa [247].

I'naBHEIH 1105C KPEMHUMCTBIX OcaakoB mmpuHoit 900-2000 kM okpyxaeT AH-
Tapktuay (puc. 14-14). CeBepHas rpaHuna 3TOTO MOSICA COBNANAET C AHTAPKTH-
YECKOW KOHBEPreHUMEH; Ha IOore KPEMHHCThIE OCAJKH CMEHSIOTCA JIEAHMKOBO-
MopckuMH. B 3ToM mnosice HakammBaetcs 6Gosiee 75% BCEro OKEaHCKOIo
kpemueseMa [247], npuyeM GHOTEHHBIN KPEMHE3EM, NPEICTABICHHBIH I1aBHbIM
00pa3oM IMaTOMOBHIMH, MOXET cocTaBiath 70% ocaaka mo Becy. CuibHbIE
BETPEI, AYIOUME U3 AHTAPKTUABI U BOKPYT Hee, BLI3LIBAIOT TIOLBEM BOJ H OTIO-
HAIOT MOBEPXHOCTHHIE BOAB!I Ha ceBep. OHM 3aMearoTCA IOAHMMAKOIIMMUCS
NPOMEXYTOYHBIMA BOJAMH, OOTaTHIMH NUTATEIbHBIME BelIeCTBAMM (CM. Il 8).

B skBaTOpHanbHBIX 06J1aCTAX AMBEPIEeHIMS IOBEPXHOCTHBIX BOJ, 00YCIOB-
JICHHasl aCAMMETPHYHBEIM pPaclpeleIeHHEM BETPOB Hal MOBEPXHOCTBIO OKEaHA
BOJIM3M reorpaduyeckoro 3KBaTOpa, NPUBOJUT K OOLIMPHOMY TIOABEMY BOJ, BbI-
3BIBAIOIIEMY YBeJMYeHHe OGHONIOrMYeckoit NpomykTuBHOCTH (puc. 14-13) u ycu-
JICHHOE HAKOTLJICHME M3BECTKOBBIX M KPEMHHUCTBIX OCaJIKOB. 31€Ch B KPEMHHCTBIX
ocazkax npeo6JajaroT paauoOIIpHH, ¥ CKOPOCTH OCAIKOHAKOIJIEHUS 3HAUUTETb-
Ho Huxe (0,089 r/cm? B 1000 yieT), 4eM B Bricokux mmpoTax. Ha axe riy6okoro
okeaHa 3amagHee BocTouHO-THXOOKEaHCKOrO MOAHATHS OHOTEHHBIE OCAIKH
NPEACTAaB/IEHbl H3BECTKOBHIMM HJaMM BOJIM3HM JKBAaTOpa, KOTODLIE K CEBEPY
U 10Ty OBICTPO CMEHSIOTCS NPEMMYLIECTBEHHO KPEMHHMCThIMA Hjamu. Kap6o-
HATHBIE OCAJKH HAKAIIMBAaIOTCA co ckopocTamu 10—20 mm/1000 net B 3aBucH-
MOCTH OT TJIyOMHBI, 2 KPEMHHUCTBIE OCAJKH—CO CKOPOCTSMM 4-5 Mm/1000 neT.
VObiBaHHE KOHIEHTPALMH KPEMHE3eMa BOCTOYHee HpuMepHo 110° 3.1
(puc. 14-14) obycnoBneHO pa30aBiicHHEM TEPPUTEHHBIM MaTepuaioM u3 llen-
TpagbHOH U IOxHOM AMepuku. VYMeHBbIUEHHE KOHLEHTPaLUMH K 3amaiy
(puc. 14-14) cOOTBETCTBYeT OOIIEMY CHHXKEHHIO GHOJIOTHYECKOM TIPOAYKTHBHO-
CTH C BOCTOKa Ha 3amal, CBA3aHHOMY c ocnabienneM noasema Bod. K cesepy
U FOTY OT 3KBaTOPHMAJILHOTO M0sica GHOTEHHOTO OCAJKOHAKOIUIEHHSI KPEMHHCThIE
HIbI NEPEXOAAT B KOPUYHEBELIEC IEJIAaTMYECKHe TVIMHBL. ODTH TJMHBI pacrpocTpa-
HEHBI NOJ OTHOCHTEIbHO HEIPOAYKTHBHBIMHM CYOTPOIMYECKMME BOIHBIMHM MAc-
camMu Ha OOMbUMX INIyOMHAX, Ie YCHIMBAETCH PACTBOPEHHE KPEMHHCTOTO
¥ xap6oHaTHOTO MaTepuasa. TeM He MeHee epexod OT KPEMHHCTBIX MJIOB K KO-
PUYHEBBIM TJIMHAM B OCHOBHOM OOYCJIOBJICH YMEHBILEHHEM POLYKTHBHOCTH
C yHaJieHHeM OT 3kBaTopa. B cybTponmueckux obiacTax CKOpOCTH CeIUMEHTa-
HUY cOCTaBJIIFOT MeHee 2 MM/1000 reT.

Mopckoii yuka 6uozennozo kpemuesema. Puc. 14-15 WIUmOCTpUpPYET BCTOYHH-
KH M [IPOLECCHl OCaXIEHHs U TpaHCPOPMAaLHH, KOTOPbIE MOTYT BJMATH HA MOD-
CKOM LIMKJI KPEMHE3¢Ma, B TOM YUCJIE PEYHOM CTOK, NIOABOJHBIN BYJIKaHH3M (IO-
CTyIUICHHE M3 THAPOTEPMAJLHBIX pAacTBOPOB), IOJBOJHOE BbIBETPHBAHUE,
BEICOKOTEMIIEPATYPHOE HU3MEHEHHE 06a3aJbTOB, a TaKXkKe PACTBOPEHHE KpeM-
HUCTBIX PaKOBHH 1O 3aXOPOHEHMS M MMIDALMIO KpEMHe3eMa BBEPX M3 IOPOBBIX
BoA [442]. VI3 pa3yMvHBIX NEPBHYHBIX HCTOYHHKOB (pucC. 14-15; Tabn. 14-2)
CaMBIM BaXXHBIM ABJISS€TCS PevHOM CTOK (4,27 -10'* r/ro;). MaTtepuaJ noaBoaHo-
ro BYJIKAHH3Ma pearupyeT ¢ MOPCKOH BOIOH, 0Opa3yst KpeMHE3eM Kak MpOAyKT
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Pac. 14-15. DyeMenTsl LMKJIAa PAaCTBOPEHHOTO KpeMHe3eMa B okeaHax [442].

BBILIEIAYMBAHKs, HO KOJIMYECTBO MaTepualia, (GOpMHPYIOIIErocss B pe3y/bTaTe
THAPOTEPMATILHON JEITEIbHOCTH, MO-BUINMOMY, HE3HAYHTENILHO N0 CPaBHEHHIO
€ BEIHOCHMBIM peKaMH (OHO cocTaBiseT b okoyo 209, no nanueiM Koprmic-
ca C COaBTOpaMu [2045). HuszkotemnepaTypHble peakllid Ha [HE OKeaHa, IpU
KOTOPBIX OCBOOOXIAETCS KPEMHE3eM, MOTYT OBITH CTPYNIMPOBAHBI B TPU OC-
HOBHBIX Kjacca (puc. 14-15): pacTBOopeHHE ONAJIOBBIX KPEMHHCTBIX PAKOBHH,
HHM3KOTEMIIEpAaTypHOE H3MEHEHHE OKEaHCKHX 0a3albTOB M HH3KOTEMIICPATYPHOE
M3MeHEHHE OOJIOMOYHBIX KPEMHHCTEHIX YacTull. Hu3koTeMnepaTypHOe H3MeHEHHE
6a3aIbTOB MOXET JaBaTh Okoyo 209, KpeMHe3eMa, €XETroJHO NOCTYNAIOUIEro
B OKE€aH C PE4YHBIM CTOKOM (Tabi. 14-2). PacTBopeHHe OnanoBLIX PakOBHH HA
JHE TaKXe MOXeT BHOCUTH OOJIbIIOH BKJIal B OajaHC KpeMHe3eMa, HO ero Tpy.-
HO OTJMYATH OT PacTBOpPeHUs B BoAHOH Tojwe. [Toctynnenne kpemHesema B pe-
3yJbTaTe HU3KOTEMIIEPATYPHOTO M3MEHEHHUS M OCBOOOXIEHHS U3 TIOPOBBIX BOJI,
LHUPKYJIUPYIOIUMX B IIyOOKOBOIHBIX OCAnKaX, SBISETCA NPYTHM HCTOYHHKOM,
KOTOPBIH, BEPOATHO, AaeT OoJibllie KpeMHE3eMa, YeM TOJOBOH peYHOU CTOK
[247] (1abn. 14-2). '

K rmasHeIM nponeccaM TpaHchopMaluu KpeMHe3eMa B okeanax (puc. 14-15)
OTHOCSTCH CJIEAYIOIIHE:

1. Buozennas guxcayusa opzanusmamu. Paccumtano, 4to oHa B 40-75 pas
IpeBBIIIAET peyHoM cTok. CKOPOCTh TpaHCchOpMALH KPEMHE3EMa B OKEaHE

Tabmuna 14-2. TeoxuMuyeckuii 6a1aHC pacTBOPEeHHOr0 KpeMHe3eMa B COBPEMEHHOM
okeate, 10'* r Si0,/ron ([247], no nammeimM u3 pabotui [4427)

Mocrynnenune Vnanenue
IMponecc Komuyectso  IMponecc KoummuecTso
PactBopeHHbI# cTOK 43 3axopoHenue omayiospix 104
pek : pPaKoOBHH
IlogBogHoe BLIBET- 0,9 ‘
puBaHue
Juodysuonnsii noTok 57 Heopranmueckas an- 0,4
4epe3 NOBEPXHOCTh [HA copOiMs B yCThAX pek

10,9 10,8
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B pe3yJibTaTe 3TOrO IpoHecca 3HaYuTeIbHO OONbINe CKOPOCTH TOCTYILICHUS WITH
yIAJIeHHUA. ’

2. OxucaumeavHoe pacmeopetue—OBICTPOE PACTBOPEHHE XPYIKUX KpEM-
HUCTBIX PAKOBUH IIOCJIE THOEM B Pe3yJIbTaTe OKUCJIEHHS NOKPHIBAIOLICH WX TIpoO-
TOIJIa3MBL. DTOT IPOHECC OYEHb BaXKEH, TAK KaK [0 NONaJaHus HA JHO OKeaHa
pacTBopsieTcs OkoJIo 959 kpemHesema.

3. Pacmeopenue Oe3 oKkucienus BO3LEHCTBYET Ha OMNAJIOBBIE PAKOBHMHBI Kak
OpH ONYCKAaHHM Yepe3 BOAHYIO TOJIILy, TaK M Ha JHe okeaHa. Ilockonbky riay-
OWHHBIE BOJBI IIOBCEMECTHO HEIOCHIILIEHBI N0 OTHOLIEHUIO K ONAJOBOMY KpPEM-
HE3eMy, CKOPOCTb PacTBOPEHHUS NOJDKHA JMMUATHPOBATHCS XMMHYECKMM DPaBHOBE-
cueM. PacTBopenue 0e3 OKHCIIEHHS IPOTEKaeT MEJICHHO, MO03TOMY OHO
B OCHOBHOM HIET Ha gHe. [lo Mepe cTapeHHs NPUIOHHBIX BOJ B HHX B pe3yJIbTa-
T€ PacTBOPEHMS HAKaILTMBAeTCA PACTBOPEHHBIN KPEMHE3EM. _

Ocaxnenne kpeMHe3eMa B okeaHax (puc. 14-15) BximoyaeT GHOreHHOE KpeMm-
HEHAKOIUJICHHE, aAcOpPOLUIO PACTBOPEHHOTO KpPEMHE3eMa, CBA3aHHYIO C IOJ-
BOIHBIM BYJIKAHH3MOM, M HEOPTaHHMYECKYIO aJICOPOIMIO KpeMHEe3¢Ma Ha 4acTH-
Iax mnocTymaroleil B okeaH B3BecH. CaMblif BaxHBIH mpoilecc — OHOTEHHOE
ocaxjeHue. bonbiiag uacte kpeMHe3ema ynajisercsi H3 Kpyrosopota Ouo-
TCHHBIM IyTEM, IPAYEM IIPEMMYIHECTBEHHO B TiIyOOKOBOIHBIX paiffoHax BOKpYr
AnTtapxTuasl [247]. TTockosbKy OMOJIOTHYECKHE MPOLECCHl UTPAFOT JOMHHHPYIO-
LIYIO POJIb B MOPCKOM LIMKJIE KPEMHE3eMa, IIEPECBILLICHAE BOJ M COOTBETCTBEHHO
HEOPTaHMUECKOE OCAXICHHE aMOpPhHOTO KpeMHEIeMa, NO-BUAMMOMY, Oblmu
MaJIOBEPOATHBI yxke HauyMHAs ¢ KeMOpHS, KOrga B OCAJOMHEIX pa3pe3ax MOSBH-
JIOCb MHOTO KPEMHHCTBIX OPTaHH3MOB, H IPAKTHYECKH HEBO3MOXKXHBLI HAYMHAS
C MO3JHEr0o Me3030s, KOIJa B OCAaJKax CTAJM MHOTOYMCJICHHBIMH IHATOMEH.

Baxseilllme  3JIEMEHTBI MOPCKOTO  IMKJA  KpeMHe3eMa  IPUBEICHE
B Taby. 14-2. B Heii naHBI cocTaBisronme rofoBoro 6ananca [247], B koTopom
NOCTYIUIEHHE U3 Pa3JjYHBIX MCTOYHHMKOB (BBIHOC pekamu, muddysus uepe3 AHO
OK€aHa, OABOJHOE BHIBETPHBAHUE) YPABHOBEIINBACTCA OCHOBHBIMH MPOLECCAMHU
yJaJeHus U3 IUKJIa (HaKOIJICHHE ONAaJIOBLIX PAKOBHH W HEOpPraHu4eckas aacopo-
ous B YCTBSIX PeEK). '

Pacmeopenue 6uozennozo xpemueszema. Jluib HeOoNbIas 4acts (MeHee 4%)
KpEMHE3€Ma, 3aKJIIOYEHHOTO B ONAJIOBBIX CKEJIETHBIX 3JIEMEHTaX B IIO/IOBEPX-
HOCTHBIX BOJAX OKEaHOB, JOCTHIa€T MOPCKOTO [HA; OCHOBHAS 4YacTh BO3Bpa-
1aeTcs B BOAHYIO ToJIly B Buie pacrBopeHHoro H,SiO, npemmyriectBeHHO
B Bepxuux 1000 M (puc. 14-1). Te xpeMmuucTbie MUKPO(OCCHIIMH, KOTOPLIE AEki-
CTBHTEJILHO JOCTHTAIOT JHA, Jaxke B JopMe OoCcTaTKOB ocobeil uim B cocTase de-
KaJIbHBIX IEJUIET, MOABEPraoTCs NAJIbHEHIIEMY PacTBOPEHUIO KAK 10, TAK H IO-
CJI€ 3aXOPOHEHMs], IOCKOJILKY NPUAOHHBIE M WMJIOBBIE BOIBI TAKKE HEIOCHIIICHBI
aMOP(HBIM KpeMHe3eMOM. PacyeTsl /i HEHTPAIbHOM 4aCTH 3KBATOPHUAILHOM
obmactn Tuxoro okeaHa nmokxaspiBaroT, 4T0 90-99% GuoreHHoro omasja, nmpomy-
IMPYEMOrO B MOBEPXHOCTHHIX BOJAX, PACTBOPSETCS, HE TOCTHTHYB I'DAHUIIBI pa3-
JleJa BOJA—O0CaoK; JONOJHUTEIBHOE PACTBOPEHUE ITPOUCXOAUT B TOJIIE OCAJ-
KOB, U KPEMHE3€M NOCTyNaeT B NPUAOHHBIE BOALL. B pe3yibTaTe B 0OCaJOYHBIX
paspesax OcTaeTcs OKoJo 2% NepBOHAYANLHOIO KOJHMYECTBA OMNAjia, IpPOIYIH-
PYEMOTO OpraHU3MaMH.

CaMple XpyNKHME OKPEMHEHHbBIE CKEJIETHBIE 3JIEMEHTBI IIOJIHOCTBIO DPACTBO-
PAIOTCs IIPU OIYCKAHUM 4epe3 TOJIIIY BoJbL, a Oosee ycToituuBbie GOPMBI ¢ TOJI-
CTOH CTEHKOM COXPaHSIOTCS NOJIbIIE NPH ONMYCKAHHH HJIM JaXe Ha JHE OKeaHa.
MoxHO BeIIETUTH 60Jjlee KPYIHbIE TAKCOHOMMYECKHE IPYIILI B NMOPAAKE yBEJH-
YEHHsI YCTOWYMBOCTH K PACTBOPEHUIO: CHIMKOGDIIATEIUISTHI, TUATOMEH, XPYIKUE
paguoIsIpuM, IIPOYHBIE pAJUOJIILIMU, KpeMHeBble TyOkHM. ITOCKOJBKY MHOTHE
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KOMILIEKCH PACTBOPSIOTCA, (hJayHa B JOHHBIX OCAIKax SBISETCH JIMIIbL OEJHBIM
00 COCTABY DEJMKTOM TEePBOHAYAJBHBIX KOMIUIEKCOB IOBEPXHOCTHBIX BOJ.
CTBOpKH IHMATOMOBBIX, oOuTatonmx B CeBepHON ATIIAHTHKE, BEPOATHO, ciabo
OKPEMHEHBI [0 CPABHEHHIO CO CTBOpPKaMM IHMAaTOMEH, HaCeNSIOIMX ApyIrue paii-
onbl. KOHIIEHTpallMy KpeMHe3eMa B CeBepOATIAHTHYECKHX BOJAX OYEHb HM3KME
U Jaxe OOCTHTAIOT HYJIEBBIX 3HaYeHWH B (OTHYECKOH 30HE, Iie OPTaHM3MBI 3K-
CTParupyroT MOYTH BECh NOCTYNHBIH KpeMHe3eM. ATIAHTHYECKUE IUATOMEH JIeT-
KO pacTBOPSIOTCS, BO3MOXHO, B pe3yjbTaTe cl1aboro OKpeMHEHMs NaHLMpen
WJI COKpAILEHHUs YiC/a yCTOMYMBBIX BHIOB. BHOTEHHBIN Omaj JIydiie COXpa-
HSETCA B OCAJKaXx IOA BbICOKOTPOJAYKTHBHBIMH TNOBEPXHOCTHBIMU BOJaMI.

O6pasosanue kpemneti. I TyGOKOBOIHBIE KPEMHU OOBIYHO BCTPEYAIOTCSA B BH-
JIe OYeHb TBEP/BIX YIIJIOTHEHHBIX CJIOEB MM KOHKPELHil KPHIITOKPUCTAJLIMYECKO-
ro WM MHKPOKPHCTAJUIMYECKOro KpucToOaymTa WM kBapua (o6a sBIAIOTCA
nomMopdHBIMU pa3sHOBHAHOCTAMU SiO,), 06pa3yroumMxcs IpU Hepeocax IeHHH
aMOpP(HOTO KpeMHe3eMa. DTH [OPOIB! OYEHb XOPOLIO CIIEMEHTHPOBaHbI ¥ 00a-
JAIOT YPE3BBbIYANHO HU3KOHM mopucToCThIo. OMHMM U3 KPYNHBIX OTKPBLITHH Ha
Ha4YaJbHOM 3Tane IJyGoKOBOaHOrO OypeHHss OBLIO yCTaHOBJCHHE IUHPOKOTO
pacnpoCTpaHeHHsT KpeMHell B paspe3ax IIIyOOKOBOIOHBIX ocankoB. Bciencrsue
CBOEH TMPOYHOCTH KPEMHH CO3[aBaJ OOJIbIIME TPYAHOCTH HA PAaHHMX CTaMsX
ocymecTsiienus I1poexta riay6okoBoaHOTO OypeHHs M NPENmsSTCTBOBAM IJIy0o-
xoMy OypeHuro BO MHOTMX Toukax. K cuacrtpro, IpuMeHeHue Ooiee 3ddek-
THBHEIX OYPOBBIX NOJIOT ¥ METOOMKH NOBTOPHOTO BBOJA MHCTPYMEHT4 B CKBa-
XKHMHY [IO3BOJIMJIM PeLTh 3Ty npobiaeMy. OOpasipl kpeMHel OblIM NOJTy4YeHBI BO
BCEX OKeaHax OOBIYHO C TJIyOMHBI B HECKOJIBKO COT METPOB OT JHA. XOTS KpeM-
HU HIMPOKO PACTIPOCTPAHEHbI, OHU COCTABJLIFOT JIMIUL HEOOJIBINYIO YaCTh OKEaH-
CKHX OCaJKOB M0 00beMy. OcaJOuYHBIE ACCOIMALIAM ITOKA3BIBAIOT, 4TO TOJBKO
He6OoJIbIAg YaCTh KPEMHHUCTHIX OCATKOB HA JHE OKeaHa NpEeBpaTHJaCh B KpeM-
HH; OCTaJbHAs YaCTh OCTaBaJach OTHOCHTEIHLHO HEKOHCOMIMpOBaHHON [495].
KpeMH# CBA3aHbI C LIHPOKHM CIEKTPOM THIIOB OCaAKOB M OOHAPYXEHBI B OTJIO-
" JEHHsX JEOOOro BO3pacTa HauMHas C IOPbI, XOTA 0co00€ 3HAYCHHE OHM MMEIOT
B OCaJKax JOOJHMIOIEHOBOrO Bo3pacTa. bojee 1/3 riyOOKOBOJHBIX Pa3pe3’oB 30-
1eHA COOEPXHUT XOTs Obl HEMHOIO KpeMHei. Peskoe yMeHbIIEHHME KOJMYECTBA
KPEMHMCTBIX OCA[KOB ¥ CBS3aHHBIX C HUMH KPEMHEH B KOHIE 30II€HA YKa3hIBaeT
Ha KPYNIHOE M3MEHEHHE XHMMYeCKOro OaJiaHca OKEaHOB.

Jimarenes xpemHe3eMa U GOPMHPOBaHHE KPEMHEH NPUBJIEKIM OOMbIIOE BHM-
Manue. Bpin MeClleoBal psa mpoOiieM, B TOM YHCIE CTaidM JUAarcHesa Kpem-
HEH, MeXaHu3M MX (GOPMHPOBAHHUSI U MIPOUCXOXKICHAE B OKEAHAX KPEeMHeE3eMa, U3
KOTOPOTO B KOHEYHOM cueTe GOpMHMPYIOTCS KpeMHH. MBI pacCMOTPUM KaX/Ibli
M3 JTHX BOIPOCOB.

OaHuM K3 MEPBLIX NPU3HAKOB AMAreHe3a KPEMHE3eMa sABJIACTCA CPAaCTaHUE
pakoBuH paauosipuid. OObIMHO (GOPMUPOBAHME KPEMHEH IPOHMCXOAMT 3a CYET
PACTBOPEHHMs M, IEPEOCAXIEHHS Omasa, B pe3ysbTaTe Yero obpasyercs rybuaras
Macca HEYNOPSIOYEHHOTO KPUCTOOamTa ¢ HE3aOJHEHHBIMU OIIAJIOBBIMU CKeJle-
TaMH. B KOHIlE KOHIOB OHAa NPEBPAIAETCS B MOPOAY, MOJIHOCTBIO COCTOAIIYIO
u3 kBapua [444]. Xut 1 MoGepiu [444] pa3myaloT YeTHIPE CTAJMU B IIPOLECCE
dbopMUpOBaHUs KpeMHEH B TOJILE KapOOHATHBIX OCAJKOB: 3alOJIHEHHE IIyCTHIX
kaMep ¢popamunudep XaaLUEJOHOM MM KBaplieM —XaJLUeJOHOM, 3aMEIICHAE OC-
HOBHOII Macchl KapOOHATHBIX MOPOJ TOHKO3CPHHCTBIM KPHUCTOOAJMTOM, 3ame-
HICHHE CaMUX pPaKoOBMH (opaMHUHHGEp XalleIOHOM H KBaplEM —XajleJI0OHOM
U B KOHIE KOHIIOB 3aIIOJIHEHHE KPEeMHE3eMOM BceX IyCTOT B MOPOMIE M IIPEBpa-
IleHde KpUcToOamTa B KBapL.

Bech mpouecc popMupoBaHusi KpEMHEN eIlle TOYHO HE BBISICHEH, HO JIBE TeO-
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puM IIpUBJNIEKH 6oJb1lioe BuuManue. COIIaCHO NEpBOi meopuu cospesanus 'V aii-
3a—Busepa [1143] u gon Pana-Powa [1105], 3a onpenenenHoe BpeMs: KpemHe-
3¢M B KOHI€ KOHLIOB [OJDKCH MPOWTH 4Yepe3 pa3jMuHbIe CTAJMM [MareHesa,
OMMCaHHBIC BbIle. Bropas meopus munepasvnoii accoyuayuu csaspiaeT Gopmu-
POBaHHE KPEMHEHl CO CHEUMOHUYECKIMU CEOMMEHTOIOTHYECKAME H MUHEDAJIOTH-
YeckuMi accormanysamu [624]. ‘CorjacHO TEOpHH CO3PEBaHHS, KPEMHH MOTYT
06pa3oBLIBaTLCS C pa3yMYHBIMU cKopocTsMu. Hanpumep, Vaiis u Busep [1143]
Ha0Jo/ja/M IIPEBpAICHHe KPEMHHCTBIX HJIOB B HACTOSIIME KPEMHH B KOJIOHKE
OYCHb MOJIOABIX IJIMOLIEHOBBIX OCaAKoB (3—4 Mum. sieT) u3 FOxHOro okeana.
CkopocTe GOopMEPOBaHHS KPEMHEH CBSI3aHA C AMATEHETHYECKHM MOTEHIMAJIOM,
KOTOpHIH noka cnaGo wu3yued. Hanporus, Jlancino [624] otBomut 6ombuiyio
POJIb TIMHHCTBHIM MHHEpajiaM H NMPOHUIAEMOCTH ocanka. OH cuuTaeT, 4To pas-
JMMHbIE TUMBl KPEMHEH BCTPEHAlOTCS B pa3HBIX BMEIN@AIOLMX OCaAKaXx: KBap-
LCBBIE M XaJIETIOHOBbIE KPEMHM —B KapOOHATHBIX OCAIKaX, & HEYNOPSAOYCHHbIE
KpUCTOOaMTOBBIE KDEMHH —B IJIMHAX. B pesynbTaTe 3THX HabmoaeHuit Jlancio
IPHUINE]T K BBIBOAY, YTO IOCKOJIbKY IJIMHHUCTBIE OCAJKH COAEPXAT MHOILO KaTHO-
HOB METAJUIOB H 00J1aialoT HEGOIbLINOH NOPHCTOCTHIO, B HUX (GOPMHpYETCSt KpH-
CTOBAJUT, HEYMOPSNOYEHHAsI CTPYKTYpa KOTOPOTO IOCTATOMHO OTKPHITA IS
pasMelleHust B Hell KPYNHBIX KaTHOHOB. Tak kKak IMPOHHLAEMOCTb KapOOHATHBIX
0CaJKOB OOJIbLLE, B HUX BCJIEACTBHE OTHOCHTENLHO OBICTPOTO YBEJHYECHHS! OTHO-
IICHUs] KDEMHE3EMA K KATHOHAM METAJUIOB MOTYT BBINAAATh XaJIEIOH U KBApIL.
Vaii3 u Busep [1143] oTBepraior 3Ty TEOPUIO HA TOM OCHOBAHHH, YTO HEyTops-
AOYEHHBIA KPUCTOOAIUT MOXET (GOPMHUPOBATHCS HE3ABHCHMO OT JIATONOTHYE-
CKOro COCTaBa, €CJM €CTh MOAXOJAUMH HCTOYHMK MNOCTYIJIEHHS OHOTEHHOTO
kpemHe3ema. 1o muenuro Kamsepra [165] u Xuta [442], noymken uMeTh Mecto
3HAYUTEJILHEINA NIOTOK KPEMHE3EMA M3 JOHHBIX OCAJKOB B IPHIOHHYIO MODPCKYIO
Bony [240]. OTo mpuBeNo MHOTHX WCCllenOBaTeNel K IPEANOJIONKEHHIO, YTO
KPEMHHM (POPMUDYIOTCS B pe3y/bTaTe 3ala3lbIBAHMS TAKOTO IOCTYIUIEHHS O
CPABHEHHIO C OBICTPBIM 3aXOPOHEHHEM KPEMHHCTBIX OCAAKOB TYPOHIMTAME MM _
nennamMu [495].

I'maBHOM npobnemoii, kacaroLielicss MPOMCXOXICHNS KPEMHeH, GbLIo ycTa-
HOBJICHHE UCTOYHHKA KpeMHe3eMa. Ilpeanonoxkeno no kpaitueit Mepe Tpu ucTou-
HUKa. [l TPOMCXOXICHHS HEKOTOPBIX KailHO30MCKUX KpeMHEl BEIJIBUHYTHI BYJI-
Kanpyeckue Teopum [165, 372, 444, 699]. CornacHo BTOpOI TEOPHH, IIpU
AUATEHETUMECKOH TPAaHCHOPMALWH CMEKTHTA B HITHT BBICBOOOXIAETCS KPEMHE-
3€M, KOTODBbIH MOXET HCIOJIb30BaThCA 11 okpeMueHus [372]. To camoit o6ime-
NPHHSTOH TEOPUH, NOATBEPKICHHOH MHOTMMHE HMCClIenoBaHHsME IIpoexTta ry-
0OKOBOIHOTO GypeHHS, MPOUCXOXAEHHE KPEMHEll CBS3BIBAETCS C JHATEHE30M
OGHOTeHHOTO KpeMHe3eMa F165, 442, 624].

['ubcon u Toy [372], a Tawxe Matrcon u Ieccanbo [699] npeanonararor,
4TO 30L€eHOBbIe KpeMHH CeBepHo# ATnanTtukn u Kapubckoro perstona mo kpaii-
Hell Mepe YacTHYHO HMEIOT BYJIKAHMYECKOE MPOMCXOXIEHHE., DTO 3aKIFOUCHHE
OCHOBAHO Ha aCCONMALMH KPEMHEH CO CMEKTHTAMH, IICOJIMTAMH H NEPBHYHBIM
BYJIKAHOKJIACTHIECKMM MaTtepuaioM. [laHHBIE BBIBOIBI OCHApWBalHCh Yaiizom
u Busepom [1143], xoTopble yTBepXajH, 4TO OrPOMHOE GOJILIIMHCTBO OKEaH-
CKHX KpeMHe#, cpOPMHPOBABIIHXCA CO CPEAHEr0 NaJIc030s, MMEET OGHOTEHHOE
npoucxoxaeHue. Cle0BaTebHO, KPHCTOOAMNT, TPHAMMAT H KBaph obpaszosa-
JMCh B OCaKaX, 0GOralleHHBIX H3GITOYHBIM KPEMHE3EMOM, SBJISFOIIMMCA Mpo-
AYKTOM pacTBOPCHUS KPEMHHCTHIX MHUKPOGOCCHIMA. DTH aBTOPHI CYMTAIOT, YTO
NPUCYTCTBUE PEIKMX KPEMHUCTBIX MHKPO(QOCCHIINIA B pa3pe3ax KpeMHEH MOXET
CIIy>)XHTh XOPOLIMM CBUACTEILCTBOM HAJIMYUA B MEPBOHAYAJBHBIX OCAIKax ro-
pasfio GOJBIIErO KOJIMYECTBA MCKONAEMBIX OCTATKOB, Y€M COXPAHHIOCH B Ha-
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CTOSALLCE BPEMs], @ OCHOBHAsl MX 4aCTh PACTBOPHJIACE B XOJ€ QuarcHesa. apperc
u Max-Kensu [361] ykasbiBaror, 4To npu (GOPMHpOBAHMH KPEMHEH NEpBOHA-
YaJbHbIe KPEMHUCTBIE CKEJIETHBIE OCTATKH MOTYT OBITh HACTOIBKO CHJIbHO HU3Me-
HEHBI 33 CYET PACTBOPEHMS W NEPEOTIIOKEHHS, YTO CTAHOBATCS HEONPEETMMBI-
M. BHOTEHHBIE KPEMHHCTBIE OCaJIKi MOTYT TPaHC(hOPMIPOBATLCS B NOPOJY, He
CONEPXalIYI0O BUAUMBIX NPU3HAKOB II€PBOHAYAIBHOIO OHOTEHHOTO MPOUCXOXKIE-
HMs ocajka. B 50LEHOBBIX KPEMHHCTEIX OCafKaX YMCIEHHOCTh PadUOJIAPHA pe3-
KO COKpaIaeTcs BOJM3u ypoBHs okpeMHeHHs. KpeMun, BeposTHo, GopMupyroT-
Ci pPa3JMYHBIMA CNOCOOAaMH M 3a CYeT pasHBIX KMCTOYHHKOB, B TOM YHCJIE
PacTBOPEHUS U NEPEOCax/IeHUss OHOTEHHOTO KPEeMHe3eMa, 3aMELLECHUST MeJia, H3-
MEHEHUS BYJIKAHOICHHOTO MaTepuasia U OCaXICHHS U3 THAPOTEPMAJILHBIX pac-
TBOpoB [165, 240]. OnHAaKO BCNENCTBHE TECHOM CBSI3M KPEMHEH C ONANOBBLIMHU
OcaZlkaMH OCHOBHBIM IIPOLECCOM HOJDKHA ObITh TpaHchopMaiys OGHOTEHHOTO
Matepuasia. OTCyTCTBEE Pa3/IMYMMOIO BYJIKAHOTEHHOTO MaTephalsia B GOJIbIIMH-
CTBE KPEMHEH U [AHHBIE 110 TEOXHMHH OCAJ0YHOTO LUKJIA KPEMHE3EMa B LIEJIOM
OIpPOBEPraroT HEOOXOAMMOCTh 3K30THYECKOTO HMCTOYHHMKA MOJBHXHOTO KPEMHE-
seMa [442, 1143].

brnaronaps TecHo# accouManuy KPeMHHCTBIX OCAIKOB C KPEMHSIMH HEKO-
TOPBIE TCOPHH CBA3BIBAIOT OOpa30BaHUE KPeMHEH ¢ KPYNHBIMH MaJIEOOKEAHOJIO-
rudeckumMu cobuiTusiME [ 87, 444, 464, 861]. Takue mpeanosno)eHns HeGe30CHOBA-
TeIBHBL. bHOTeHHOE KpeMHeHAKOIIeHHe OBLIO OCOGEHHO XapaKTepHBIM I
ONpelEIEHHBIX HHTEPBAJIOB J0LIEHA, M KPEMHHU IIMPOKO PACIPOCTPAHEHBI B Cpel-
HEeM 301eHe, popMupys ceiicMuyeckuif TOpU3oHT A (cM. T 2).

Beprep [70] npeanonaraet, 4To B cpenHEM JOLEHE M MO3JHEM MEy, KO
YPOBEHb OKeaHa ObLI BHICOKMM, 3aTOILICHHBIE IIeNb(BI TOKHBI GbITH T0Ty4aTh
Gosbine kapGOHATOB, HO OTHABA/IM MMCIOLUMIACS KpeHE3eM B IIyGOKHil OKeaH.
Bricokue ypoBHH OKeaHa CocoGCTBOBAM TAKXE CHHXKEHHIO KOJMYECTBA IOCTY-
NAIONMX B €ro Iy6oKne YacTH TEPPUIeHHBIX OCAIKOB, Ocnabiss, TakuM obpa-
30M, pa30aBiCHHe OKEAHCKMX KPEMHHCTBIX OCAAKOB. B 3TH BpeMenHEle unTep-
Bajlbl OKCAHCKME OCAJKH NOJDKHBEI OBIIM OLITH KPEMHHMCTBIMH, 4TO CO3/ABAJIO
IPEINOCBUIKH IS popMUpoBanus kpemHeR. HanpoTus, Bo BpeMsi MOPCKHX pe-
IPeCcCUii ¥ y3KHUX IeIb(OB, HAMPUMED B OJUIOLEHE, OCATKH OKEAHCKMX KOTJIO-
BHH ObliM 0GoTaINeHb kKapboHaTaMu i 0GeqHeHbl KpeMHe3eMoM. KpeMueHakor-
JieHe, BEPOSTHO, MOTJIO OBITh CYIIECTBEHHBIM Ha KOHTHHEHTAJBHBEIX OKpauHAX
¥ Ha BHEIIHEM Kpaio Ilejbpa 3a CUET YCHJIEHHS alBeJUIMHra, 00yCJIOBJICHHOTO
MHTEHCH(VKALUMEH CE30HHBIX BETPOB. ECIM [NONroneproimbie HHKIBI perpec-
CH¥ — TPaHCTPECCH# XOTA OBl YACTHYHO SIBJISUACH CJIENICTBHEM TIISIHOM30CTA3HH,
GopmipoBaHHe KpeMHEH HODKHO OBITH CBA3aHO C TEIUIHIME KIMMaTamd, Mak-
Foypan [714] Takxe cunrTaet, 4TO CKpBITOH NPUYMHON (GOPMUPOBAHUS KpeMHeil
ABJIAIOTCS MAJICOOKCAHOJIOTHYECKHE U3MEHEHHUSA, HO OH, HAIIPOTHB, I0JATaeT, 4TO
KPEMHH CKODEE CBA3aHBI C XOJIOAHBIM, 4 HE C TEIIBIM KJIMMATOM.

Ocaxnenne B3secu B nesarnaim. Yto6sl chopMHPOBATH TIyGOKOBOLHBIE TIe-
JIarH4EeCKHE OCAaJKH, TOHKO3EPHHCTBIN 30JIOBBI MaTepuasl H OHOIeHHbIE uac-
THIBL, 06pasyroummecs B BEPXHEH 4acTU BOAHOM TOJIIM OKEaHA, JOJDKHEI omy-
CTHTbCH Ha HECKOJILKO TBICAY METpoB. YacTuuel muameTpoM 6Gosee 30 MrM
NOTPYXAIOTCA HA TaKkue INIyOMHBI BCETO 3a HECKOJIbKO IHEH mim Hemens. Ecm
~ Obl Bech OMOTEHHBIH MaTepHas ObUT CTOJML K€ YyBCTBUTENIEH K PacTBOPEHHIO,
Kak OOJbINas 4acTh JUATOMOBBIX, BPEMEHH OMYCKAHUS B HECKOJBKO HEAe b Obl-
70 GBI IOCTATOYHO JUIS PACTBOPEHHS CKEJIETHBIX JJIEMEHTOB Y& B BEPXHEH 4a-
CTM BOJAHOHM TOMM. BOJBbIIMHCTBO NIAHKTOHHBIX (popamuHHpep ¢ AHAMETPOM
50-60 MM omyckaeTcs B NaGOPAaTOPHBIX pe3ePBYapax CO CKOPOCTBIO 2 cM/c.
DTO 03HAYAET, YTO OHHM JOJDKHBI AOCTHIATb TIyGOYANIIMX YYACTKOB OKEAHCKHX
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KOTJIOBUH BCEro JIMIIb 32 HECKOJILKO JHEH. Jlaxe eciu MOMyCTHTL GoJiee CHITb-
HYIO TypOyJEeHTHOCTb, MOXHO YTBEPXKAATh, YTO IJIAHKTOHHBIE dbopamunndepsr
¥ YaCTHIBI TAKOTO XK€ pa3Mepa, T.€. MHOTHE PaJHOJISIPUH, OLICTPO ONYCKAOTCS
Ha JHO OKeaHa.

OJHaKo MHOTHME KOMIIOHEHTHI NEJATHYECKHX OCAJKOB 3HAYUTEIHHO MEJIbYE,
ueM popamunudepsr u paguossipun. Bosee MeNKMMH SBJISFOTCS H3BECTKOBBIE
Mukpopoccumu (cpennuit pasmep 10 Mxm), aMaTOMOBBIE (cpemHmit pasmMep
okoslo 50 MKM), 30JIOBBlE OCAIKA H BYJKAHOTEHHBIH MaTepuan (Mejbye
5-10 mxm). Takue MeJIKHe YaCTHIBI OMYCKAFOTCS OYEHb MEIJIEHHO. Cyas no cko-
pOCTSM omyckaHHs B JAOOPATOPHBIX IKCHEPHMEHTAX, AJS KOKKOJIMTA CpeaHeil
BeJIYMHBI TpebyeTcs okoJio 100 net, yTo6bl ONyCTUTHLCS HA JHO OKeaHa. B feii-
CTBHTEJIBHOCTH IIpH OOBIYHOMR Ul OKeaHa TypOYJIEHTHOCTH OTACbHBIC YACTHIIbI
TaKoOTO pasMepa TeOPETUYECKH BOOOIE HE NOJDKHBI JOCTHTraTh AHA. OmHAKO Ha-
KOIJICHAE MOUIHBIX TOJII TOHKO3EPHHCTHIX OCAJKOB HAa MHE OKEaHa $CHO . IO-
KasplBa€T, YTO 3T YACTUIBI BCE XK€ OCAKIAIOTCH KAKUMH-TO CIIOCOOAMM.
Brepsrie 06bacHenne nponecca onyckanus GhIIO NPeIoKeHO JIoMaHOM [667].
Ormnyckanne MOXET yCKOPSATBCS 3@ CYET OOBEMHEHHIS MEJIKUX YaCTHIl B HEOOIIb-
M€ KOMKH, BHIPA0ATHIBAEMBIE MEJIKMM 300IUIAHKTOHOM M HA3bIBaeMble dhe-
KaabHolmu neasemamu. DexanbHble NEJUIETHI MPEACTABIAIOT co00i HeGobIme
(50-250 mkm) arperaThl eKkadBHOTO MaTepuana, MHOKPBITBIE OBOIOUKOlH
(puc. 14-16), xoTOpasi MPefOXpaHSeT UX OT pacchimauus. [leieTsl cozepxat
0OJIbIIOE KOMIECTBO MYCTHIX CTBOPOK (PMTOIIAHKTOHA, KOTOPbIE, OYEBHU/IHO, CO-
XPaHSIOTCS NOCIIE NPOINATHBAHMAS (PUTOIIAHKTOHA 300IIAaHKTOHOM [925]. Enu-
HHYHAs MeJUleTa MOXET coaepXath 10° KOKKOJMTOB M IPHOM3UTENHHO 1 MKT
xapboHaTa kajabuus. CKOpPOCTh OMycKaHus (eKaibHBIX MEeUIET BAPbUPYET OT 40
Ao 400 M/nens, T.e. oHa Ha 1-3 mopsaKa BIE, YeM IS GOJILLIMHCTBA KJIETOK
uronnankTona. ClefoBaTeIbHO, MEHEeE YeM 3a 2 Mecslia NeSIeThl MOTYT [O-
ctidb y6un 5000 M. OnyckaHue B COCTABE NEJUIET NMOYTH HABEPHSKA ObecTieun-
Ba€T COXPaHHOCTb MaTepuaja B BOJHOM TOJIIE IO TeX MOp, Moka o6oJouka He
nospexzeHa. B Tpommueckux Bogax 060J04Ka Jierde mojaBepraercs GHOJOTHYE-
CKOMYy pacmajy M COACPKHUMOE MOXET BbIIaJaThb B BOLY, [Jl€ paHee 3allli-
INEHHBIH (GUTONIAHKTOH JIETKO pacTBopsieTcst (puc. 14-17) [483].

YCKOPEHHOE ONyCKaHWE IJIAHKTOHA B BHAE (eKaNbHBIX TENIeT (puc. 14-17)
HMMECT [BA BaXKHBIX FEOJIOTHMYECKUX CJIEIACTBHUS.

Puc. 14-16. ®exanbHble NeUIeTH NeJaruyeckux komenon. J{muHa menneTsl okoo 180 MxMm. Vbeu-
HCHHOM NOKa3aHa Ta K€ MEJUICTA, Y KOTOPOH BHOHA TPEUMHA HA ITOBEPXHOCTH, 3aNOJHEHHAS KOKKO-
yutamu. THOHYHBIA JMAaMETpP IMCKA KOKKOJHTA —3 MKM. (JTrobe3no mnpenocrasneno C. XoHmxo,
OxeaHorpadudeckuii uHCTATYT Bync-Xoi.)
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Puc. 14-17. Moneib B3auMOCBs3€H MeX1y IIPOOyKUUEH, IEPEHOCOM, PACTBOPEHHEM H OCAKAEHHEM
KOKKOJINTOB B OTKPHITOM Tiiy6okoM oxease. Illkambi HenponopiHoHadbHEL CKOPOCTb OCa)IACHHS
KOKKOJMTOB: B BHAe meaneT—160 M/cyT, B BHAe IOHMCKPETHBIX KOKKOJHMTOB—0,15 M/cyT [482].

1. TIIaHKTOHHBIE KOMILIEKCHI TIOBEPXHOCTHBIX BOJ MOIYT IPOEKTHPOBATHLCS
Ha JHO Ge3 CyIIECTBEHHOTO 3ana3/blBaHHus MEXAy MPOIylMpPOBAHIEM H OTIIOXe-
HueM. BOKOBO# NMEepeHOC OKeaHCKMMHM TEYEHHSMHM MMHHMAaJieH. Takum oOpasom,
6uoreorpadmuecKkie 3aKOHOMEPHOCTH paclpeIesIEHus IJIAHKTOHA HE HapyIaroT-
¢Sl TOPH30OHTaJILHBIM Ipei(oM, YTO MOIJIO Obl IIPOHMCXOHHMTh, €CiM Obl me-
JIETHBIA MEXaHH3M He OBLT CTOJb 3¢dekTuBHBIM. XoHmKko [483] paccunTan, 4to
929/ KOKKOJHMTOB, NPOAYUMPYEMBIX B CEBEpHOM 4acTM THXOro okeaHa, OITy-
CKAIOTCS Ha IIIyOMHBLI B HECKOJIBKO THICSY METPOB B COCTaBe (PEKaJILHBIX NEJIeT,
nocye 4ero GOJILIIMHCTBO M3 HHUX PACTBOPAETCS HA [IHE.

2. VCKOpPEHHO€ TOTpPYKeHHEe HPEMSITCTBYET PACTBOPEHHIO 3HAYMTENbHOM 4a-
CTH MHKpOIUTAHKTOHA TIPU OMYCKAHUM Yepe3 ToJiy BoA. OObIMHO MUiOHIAb 1O-
BEPXHOCTH KOKKOJIMTA, T.€. IOBEPXHOCT €T0 CONPHUKOCHOBEHHUS C BOJOM, COCTaB-
aser okosno 80 mxm2.  M3mepennas Iletepcoom [823] Ha craHmm
B LEHTPAJIbHON 4acTH THUXOro OKeaHa CKOPOCTb PACTBOPEHHsI KaJbIUTAa COCTaB-
aana 0,3 mm/(cm?-rox). Tlpu Takoél CKOPOCTH KOKKOJMTBI OyIyT PacTBOPSATBHCSA
He Gosiee ueM 3a | ron mpu onyckauuu Mexee 4yeM Ha 100 M HHXE YPOBHS HACHI-
IIIEHKs] BOJ MO OTHOUIEHHIO K KaybiuTy. Hammuue OOIMpHBIX IUIOIIAMNEH, 110-
KPBITBIX KOKKOJMTOBBIMU WJIAMH, HA GOJIBIIMX TJIyOUHAX AEMOHCTPHPYET 3ddex-
THBHOCTb YCKOPEHHOTO OIyCKaHHs. ITOT APOLECC, BEPOSITHO, Jaxe Oojiee BaxeH

IUTS COXPAHEHHST KPEMHUCTBIX MUKPOGOCCHINH HM3-3a HETOCHILUEHHOCTH TOBEPX-
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HOCTHBIX BOI M YyBCTBUTEILHOCTH K PAaCTBOPEHMIO Cpa3y mociie rubems opra-
HU3MOB. Hakonsenue nemieT MOXeT, TakiM 06pa3oM, OCTABISTh H3GLITOYHOE
KOJIMECTBO KPEMHE3eMa Ha OKEAHCKOE [HO, CHOCOOCTBYS MOMIEPKAHMIO He-
AOCBILEHHOCTH TIOBEPXHOCTHEIX BOJ. OHAKO YCHELIHBIH NEPEHOC B HEMOBPEXK-
ACHHOM BUJIE Y€pEe3 BOMHYIO TOJILY OOBIYHO HE O3HAYAET COXPAHEHHS B JOHHBIX
OcCankax, IMOCKOJIbKY, NOCTHTHYB [HA, MEJUIETH MOABEPraroTCs GronoruyeckoMy
pacnany ¥ MUKpPOGOCCHIIMH MOTYT PacTBOPATBCS HENOCHIIEHHBIMU OPUAOHHBI-
M Bonamu (puc. 14-17). '

YCKOpeHHOE OIycKaHhe MMEET TOPa30 MEHbIIEE 3HAYCHHE IJIsl yCTOMYMBOTO
MIPOTHB PAaCTBOPCHUS TOHKO3EPHUCTOTO abMOTEHHOTO MaTepHasa, TAKOTO, KAk
[JIMHACTBIC MHUHEpaJbl U KBapll. TeM He MeHee 3TH YacCTHIbI, BEPOSTHO, TAKkKe
6e3 pa3bopa NPOrNATEIBAIOTCS BHIAMM 300ILIAHKTOHA W YYacTBYIOT B OcCaxKie-
HUM IIEJJIET Ha JHO OKEaHa.

OGoraitienHble OpraHMYecKHM BeIECTBOM 0CAIKH Oeckucaopoausix Boa. Bec-
KUCAOpoOHble, uiu AHAIPOGHBIe, OcadKy HAKATHBAIOTCS HA JIHE OKeaHa B TexX
MecCTax, rae Boja obennena kuciopomom. Ocanki 060raIaroTcs OPraHNYecKuM
BCILECTBOM, KOTOPOE HE OKHCIETCA M3-3a OTCYTCTBHS KHCIOpoza. Ocakw,
o6pa3syronmecs B 9THX BOCCTAHOBHTE IbHBIX YCIIOBHUSIX IIPUIIOHHOM Cpelbl, BCErAa
MMCIOT HEPHBIH LBET 33 CYET BBICOKOTO COJEPKAHHS OPraHHYECKOTO BEIECTBA
¥ [IUPUTA. BeCKHCIIOPOaHbIE OCaKu He XapaKTepHBI I COBPEMEHHOTO OKe€aHa,
HO OHH OBLIM OYEHBL PaCHPOCTPAHEHBI B MPOLLIOM, OCOBEHHO B MOJIOJBIX pac-
IIMPSIBIIMXCS OKEAHCKUX OacceMHax, TakuX, Kak PaHHHIA, [OYTH H30JTHPOBAHHLIH
ATnanTiyecknii okean. B coBpeMeHHOM okeaHe OECKHCIOPOHBIE OCANKH HAKAIl-
JMBaIOTCS B UepHOM Mope, B NOJIyH30IMPOBaHHBIX GacceiiHax y toxnoi Kamm-
¢opHun 1 B 0LHOM HEGOJBIIOM, 3aMOTHEHHOM paccosiom GacceiiHe Ha KOHTH-
HCHTAJILHOM CKJIOHE Jlym3manwl B MekcukaHckoM 3ampel. B YETBEPTUYHOE
BpeMsl OECKUCIOPO/IHBIC YCIIOBUS BPEMEHAMH YCTAHABIHBATMCh B BOCTOYHOI 4a-
cti_Cpemm3eMHOTO MOpS, XOTS COBpEMEHHas cpeda TaM KHCJIOPOIHASL

PasBuie GeckuciopoaHsix yciosmit onpenesnseTcs psanaoMm daktopos, ko-
TOPBIC SHAYMTE/ILHO NMOHMXKAIOT KOHUECHTPAIMIO KUCIOPOAA B NPHAOHHOM CJIOE.
STO NPOMCXOJHT B IOJyH30MPOBAHHBIX GacceiiHax C OTPaHMYEHHON NPHIAOH-
HOM IMPKYJIALMEH WM IO TTPOMEXYTOUHBIMH BOJAMH OKEaHOB, HA YPOBHE KHC-
JIOPOZHOTO MHHHMYMA W IIOJ BBICOKONPOJYKTHBHBIMU IIOBEPXHOCTHBIMH BOJI-
HBIMI MacCaMH BJOJIb HEKOTOPBIX KOHTHHEHTAJBHBIX OkpauH. O6pasyroumecs
B 3THX COBEPIUEHHO Pa3JIMYHBIX OOCTaHOBKAX OCA/IKM TPYAHO OTJIMYHTE Ipyr OT
ApyTa, MOCKOJILKY BCE OHM OOBIYHO CIIOHCTHI M OGOTAINEHE OPraHHYECKUM BEIlie-
cTBoM. OGpa3soBasilHecst B aHa3POGHBIX YCIIOBHAX 06OTAIIEHHbIE OPraHHYeCKUM
BCILIECTBOM OCAlKM HA3LIBAIOTCS canponeiamu. K HUM OTHOCATCS HekoTOpbIe
YePHbIC OMTYMHHO3HBIE CJI2HIBI M APTHILITMTHL. MIHOTOa GoraThie OPTraHUYeCKUM
YIJIEpOIOM M cepoi B GOopMe NHPHTA OCAZKH OGPA3YIOT MOILHBIE Tommm. Oun
HMEIOT 60JIbIII0E IKOHOMHYECKOE 3HAYECHHE, HenapyleHHOCTs CBA3aHHBIX C TH-
MM TOJIIAMH OCAQKOB yKa3pIBACT HA OTCYTCTBHE POIOIIMX GEHTOCHBIX OpPIaHM3-
MoB. Crioco6br 06pasoBaHus canponesieli Ha GONBIMX MIOMALNX OKEaHCKOIo
AHA Pa3HOOOPa3HbI M MOKA ILIOXO W3yueHbl. McueprbiBarommit 0630p 3TOrO BOI-

Ca MOXHO HaiTH B paborax Puwana w Yutwr [891], Tume u Bam Amzena
ﬁ)039]. A o6bsICHEHHs IPONCXOXKIEHHUA Pa3HOBO3PACTHBIX CANpPOIeNieit ObuTH
IPEAJIOKEHDbl PA3/INIHLIE MEXaHN3MBIL. '

B kavecTBe 06BACHEHHs NPETATAIOCh BEPTUKAJBHOE PacHpoCTPaHEHHE CJIOS
KHCIOpPOMHOTO MHHHMYMA Ha BCIO TOJUIY BOJ OK€aHa B NEPHOBI JMGO YBENH-
HCHNS! IIPOYKTHBHOCTH NMOBEPXHOCTHBIX BOA (T.€. BO BpeMsi anBeJLIMHTIA), 60

' A Taxxe Bo Buanmue Kapnaxo (Kapu6ckoe Mope), 061acTaX anBesMHIOB 1 ap.— I pum. ped.
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Puc. 14-18. Cxema a3poGHbIX —~ aﬂa3p06m>1x BOJHBIX MAacC M UX BJIHSHHME HA pacnpOCTpaHe}me ocan-
koB B UepHOM MOpe M B CEBepHON vacTh MHIOMiiCkoro okeaHa [1039].

ocnabeHns TEPMOTa/MHHON IUPKyYJIAiuy. [IJIs pa3BUTHS 3TOro npouecca HEOO-
xomumo obe/lHeHHE BOJI KHCJIOPOJOM TOJILKO B OIrPaHHYEHHOM HMHTEpBAje IITy-
6un, He 00fA3aTeJbHO BKJIOYAIOIIEM camMble IiIybokue uactm OacceliHa
(puc. 14-18). Haysmune cnosi KUCIIOPOJAHOTO MUHHUMyMa JIy4HIE BCEro OOBICHSET
pacCIpoCTpaHeHie APEBHUX, OOTATHIX OPraHUYECKUM BEILECTBOM OCAaJAKOB, OOHa-
PYXEHHBIX Ha BO3BBILIEHHOCTSIX.

JpyraMu BaXXHeIMH (akTopamMH (GOPMHUPOBAHAS OCAIKOB, OOOTalLIEHHBIX OD-
raHAYeCKHM BEILCCTBOM, SABJIIOTCA CTArHALMA B Pe3y/IbTATE M3OJSILMH MJIH TO-
Iyu30JsImy  GacceiHOB M HaJmuue OapbepoB, OCIAOMIAIONMX HUPKYJISLHUIO
(puc. 14-18). Crarnanusa YepHoro Mops B no3aHeueTBepTHYHOE Bpems u Cepep-
HOW ATJaHTHKH B MeJly, BEpOSTHO, ObLla pe3ysibTaToM cyaboil riyOuHHOIA
U BEPTUKAJBbHOM UPKyIauuy. B 3Tux ciydasx OecKHCIOPOOHBIE YCIOBHUS MOTJH
BO3HHKATH 34 CYET HEIOCTATOYHOTO KOJMYECTBA KHCJIOPOJA IJI BOCIIOJHEHWS
€ro CoACPXKaHUs B MPUAOOHHBIX Bojax. [laxe B yClIOBHAX OTKPBITOTO OKEaHa, IIE
HpPHIOHHBIE BOJBI NMOCTOSHHO WM IOMOJHSIOTCS, COAEPKaHHE KHUCJIOPOJA CHU-
KaeTcs MO Mepe MX CTapeHUs U yaaJieHHs Ha OoJiblime pacCTOSHHS OT PaHOHOB
dopMIpOBaHKA B BHICOKHX nmpoTax. Obpasyronmecs BOKPYI AHTapKTHIAbI COB-
pEMeHHBIE TIPUIOHHBIE BOAB! COAEPXKAT CHa4yada 8 MII/JI pacTBOPEHHOTO KHCJO-
pona. OAHAKO K MOMEHTY MX IPHXOJa B CEBEPHYIO 4acTb THXOIO OKeaHa coAep-
KaHUE KUCIOPOJA CHIKACTCA 1O 2 Mi/n 3a cueT AbIXaHHsA aOuccasbHBIX
opranu3MoB’.

Jlpyrol MexaHH3M IOApPA3yMEBACT CTAaOHIIbHYIO CTPaTHOHKAIMIO BOIHBIX
Macc Ui YCTAHOBJICHHS aHa3pOOHBIX YCJIOBHH M COXpaHEHHs HEOOBIYHO O60IIb-
[IMX KOJMYECTB OPraHAYECKOTo BEIeCTBA B INIyOOKOBOJHBIX ocankax. Ctabuib-
HOCTh BOIHBIX MacC 1O BepPTHKaM OOYCJIOBJIMBAeTCsS YCHJIEHHEM cTpatuduka-
- UM COJIEHOCTH M TemmepaTypbl. COJIEHOCTh M TEMIIEPATYpa 3aBHCAT OT TaKHX
($akTopOB, KaK CpeqHAs TEMIIEpaTypa BO3[yXa, COOTHOILIECHHE HCHapEHHUS U Bbi-
HmaacHUusA aTMOCQEPHBIX OCAJKOB HaJ OKEAaHOM M HpHJErarolled cymei u cre-
IeHb H30JIMPOBAHHOCTH OacceiiHa. BepTukambHOE NEepeMEIMBAaHME OKEAHCKHX

! TnasHbIM 06pa30M 3a CYET pacmaga OpraHMYecKoro BELUECTBAa B IIyOMHHLIX BOJax U IOH-
HBIX ocajkax.—ITpum. ped.
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Puc. 14-19. Usmenenue yposus UepHoro MOps 3a MOC/HCAHNE 35 ThHIC. JIET M TJIABHEIE NMAJICOOKEAHO-
TIOTUYECKHEe COOBITHA, CBA3AHHBIE C KOJEOaHUAMM ypOBHS Mops [249].

BO4 ocnabeBacT 3a CYET CHIJILHOH IUIOTHOCTHOM cTpaTuduKkamuu. YcTolumBas
CTpaTH(UKALMS BO3ZHMKAET B pe3yjbTaTe POPMHUPOBAHUA NOBEPXHOCTHBIX BOJ
HOHMXXEHHO! COJIEHOCTH, KaK 3TO NPOMCXOMUJIO B BOCTOYHOM 4actn CpeamseM-
HOTO MOPpsl IIpH O0pa30BaHMM CaNpoOIeNeit.

ITpumepvr u3 cospemennvix u no3oHeuemeepmuunvlx 6acceiinos. QO canku
HYepuoro mops. B nosnsedeTBepTHYHBIX [JlyGOKOBOIHBIX Ocagkax UepHOro
MOPsI IPOMCXOMJIO HakomieHue canponens [246]. CoBpeMeHHOE 0CaIKOHAKOI-
JIEHHE — IPEHMYIIECTBEHHO a’pobHOe!; HAKAaIIMBalOTCH KOKKOJMTOBBIE MJIBL
Crarnaius YepHOro Mops B NO3IHEYETBEPTHYHOE BpPeMsl BBI3HIBAJACh OTCYT-
CTBUEM IIEpEeMEIMBAHHS BOJHEIX MACC M IOCTYILIEHHS B OoJiee riryboOKue ero va-
CTH KHCJIOPO/Ja, XM3HEHHO HeOoOXOAMMOro s a’pobHOro pacmaja opraHuve-
CKOTo BeleCTBa. B pe3ynbTaTe 3TOro copmepxaHHe OpPraHHYECKOIO Yriepoja
B TOJIOLICHOBOM canporese, cpopMupoBasiemMcs okojio 7000 JeT Ha3ald, cocTas-
aset oxoso 207;. [lo3aHeyeTBepTHYHBIE OCafOUHbIe pa3pe3bl UepHOTro Mops He-
TOCPEICTBCHHO CBSI3aHBI ¢ UCTOpMel KosebaHuit ypoBHS okeana (puc. 14-19).
Ocanovnas ToJIIA OTpaXkaeT YepedOBAHUE MPECHOBOAHBIX, COJOHOBATOBOIHBIX
U UCTHHHO MOPCKHUX ycnoBui. OkoJio 23 ThIC. JIeT Ha3ad, KOrJa YPOBEHb OKEaHa
omyckajcs Ha 40 M IO CPaBHEHHIO C COBPEMEHHBIM, UepHOe Mope ObLIO MOJ-
HOCTBIO H30JHMPOBaHO OT Cpen3eMHOTO H CTajd0 MPECHOBOIHBIM OacceHHOM.
Bo Beeit BoaHOH ToNnE npeoSnanamm aspoGHble yenosus (puc. 14-19); s1a dasa
ammiack 12-13 teic. JieT [?226] IIpumepHO ¢ 9 M0 7 ThHIC. JT€T HA3ad MOpPCKas BO-
Ja MHOTZa nepeymBaiack B UepHoe Mope uepe3 Bochopcokuii mopor B pe3yibTa-
TC MOBBLIIICHHUSI YPOBHS OK€aHA. JTH BTOPXKEHHS MOPCKHX BOA (GopMupoBam
CJION COJICHBIX BOJ Ha AHe YepHOro Mops, HO HE OKa3bIBaM GOJBIIOTO BIIHSHUSL
Ha COJICHOCTh MOBEPXHOCTHBIX BOJ. BepTukanbHas uwmpKysamus ociaabesana,
U Ha TpaHHUILC BOJA—OCaJOK HAYMHAM Pa3BUBATHCA aHAIPOOHBIE YCIOBHS, CIIO-
COOCTBOBABIIME COXPAaHEHHIO OPraHHYECKOro AETPATA. DTOT MHTEPBAd MapKH-
PYET HaYaJio Nepexo/ia OT NPECHOBOAHBIX YCIOBHH K MOPCKMM H OT OOCTaHOBKH
xopoulei aspanuu k crarHamid. ITopor B BocdopckoMm nposmpe 6bin Bce ele
CJMILIKOM MEJKOBOIHLIM, YTOOLI NPENsATCTBOBATL ABYXCJIOWHOM HUPKYJISIHH,
@ BBITEKABIUMA IOTOK MPECHBIX BOJ CHUJIBHO 3aTPYOHA] IPOHUKHOBEHHE COMEP-

! Ha mwensdax; raybxe 150-200 M coBpemMenHOE OCa/IKOHAKOIJICHHE —aHadpobHOe 3a cueT
CEPOBOJIOPOJHOTO 3apaxeHus BoA.—IIpum. nepes.
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KAUMX KACIopoxd cojeHslx Bod. Oxosio 7000 yeT Hasan B riiybokoif gactu Oac-
ceiiHa 30HA CEPOBOAOPOIHOTO 3apak€HHsl CTajla HACTOJBKO YCTOWYHBOW, BO3-
MOXHO NMOIHSBIINCh Ha HECKOJIBKO COT METPOB Haj AHOM, YTO IOCTYNAOIIUE
KHCJIOPOJICOiEpXKAIEe BOALI OOJbIE HE MOTJIM pa3pyLIMTh aHAIPOOHYIO BOJ-
Hyto Maccy (puc. 14-19). ITpumepro x 3000 seT Hazang MOPCKHE YCIIOBHS CTaJH
OKOHYATEJIbHO TOCTOACTByrolmMH. Mexay CpenuseMHBIM U UepHBEIM  MOPSAMH
YCTAHOBWJIACH JABYXCJIOHHAS MUPKYJSus, U B UepHOoe Mope BepHyJach IIyOoKo-
BoiHas ¢ayHa (puc. 14-19). 7

Bacceiun KanudopHuitckoro bopaepienaa. Usonsauus Gacceid-
Hos Kamidopnuiickoro 6opaepnenaa (puc. 12-21) oT OTKPHITOrO OKeaHa ¢ HOp-
MaJIbHBIMH BEPTHKAJIbHEIMH T'PAJIMEHTAMH BOJIHBIX MAaccC MpHUBENa K OCIadJIeHuIo
UPKYJILMY B Pe3yJibTaTe HapyIIeHHs 3THX I'paaueHToB. [ 1yOunHbIE BOABI NIPO-
HHMKAIOT BO BHeIIHWE OacceiiHbl UEHTPaJbHOW 4acTH OoplaepieHia W ABHXYTCS
Ha CEBEp Yepe3 [OCTENEHHO TOBHIIIatoNmecss nopord. Boasl GacceifHoB riybxe
[opora OAHOPOIHBI MO TUIOTHOCTH [294], U 1O HampaBleHHIO K ceBepy B Oac-
CeifHBI MOCTYMAeT BCe MEHbILE INTyOMHHBIX BOJ. B HacTosimee BpeMs 3TOT NMOTOK
dopmupyeTcs 3a CYET NMPOMEXYTOHYHBIX BOJ ceBepHOli dactu Tuxoro okxeana
C OYeHb HHM3KMM COAepXaHHEM kucjopona. BcrmencTBue storo mHo OaccelinHoB
MOBCEMECTHO NOKPBLITO BOAAMH C NIEPBOHAYAIIBHO HU3KUM COOECPKaHHEM KHCIIO-
pola, KOTOpOe elle YMEHBIIAETCS 33 CYET OKHUCIIEHUs] OPraHMYecKOIO BEIECTBA,
IIOCTYMAIOIIETO B 30HaX amBe/umHroB [389]. UacTuyHO GeCKHCIOpPOIHBIE YCIIO-
Bus B Oacceiine Canrta-bapfapa pe3ko COKpalllatoT YHCJIEHHOCTb HMPUAOHHBIX
CBEP/IJIBIIIMKOB U CHOCOOCTBYIOT AaKKyMyJSILIMM OCAJKOB C HEHAPYIICHHOH
CJOMCTOCTBIO, OOTATHIX OPraHMYECKHM BEIIECTBOM. JTH MOPCKHE BapBbI (JICH-
TOYHBIE, WJII TOHKOCJIOWYATHIE, OCANKHM) C TOMUYHON IMKIMYHOCTBLIO IIpe]cTa-
BIJSIIOT OCOOBIH MHTEpeC, MOCKOJIBKY B HUX COJEPXKUTCS IOJHBIN pa3pe3” Kpem-
HHCTHIX MHKpodoccumii 3a nocneaaue 10 TeIC. JIeT. DTH TOJNIHM ObLIM H3Y4YEHBI
C BLICOKHMM pa3pellIeHHEM U 110 HUM IIOJIYyYEHbI ACTAJIbHBIE IaJICOKIMMATIHECKUE
U TaJIe00KEaHOJIOTHYECKUE JaHHBIE. '

Bnaguna, 3amoJHeHHas paccolaMH, MekCHKaHCKUH 3aIuB.
U3sBecTHO, 4TO GeCKUCIOPOAHbIE Ocankd (GOopMHpYIOTCA Takke B OaccedHax
C KOHHEHTPUDOBAaHHBIMH paccosiamu. CaMblil W3BECTHBIH COBPEMEHHBIH IpH-
Mep —6acceiin Opka Ha KOHTHHEHTAJHHOM CKJIOHE CeBEpHOW 4dacTu MekcukaH-
ckoro 3aymBa, Ha ryOmae 1800 M. B pesysmpTate nmpocadnBaHUsl COJM U3 COJIS-
HOTO [MamMpa B HO3QHEYETBEPTHYHOE BpeMsa 00pa30BajMCh KOHUEHTPHPO-
BaHHBIE paccoJbl, 3amosHuBHme HmkHHe 200 M 3TOTO 3aMKHyTOro OacceiiHa.
BosbInas MIOTHOCTh HIPHIOHHOHU BOIBI NPEISITCTBYET BEPTHKATHHOMY MepeMe-
HIMBAHWIO W BBI3LIBAET CTArHammro. Takas oOCTaHOBKA MeIaeT OKHMCJIEHHIO
OCalIKOB W CO3/aeT YCIOBUA [JI1 HAKOIUIEHHS OPraHMYECKOTO BellecTBa. BeHTOC
Ha YPOBHE paccoJiOB B 3TOM OacceffHe MpaKkTu4deckd oOTCyTcTBYyeT. Ocanxu
YepHbIE, OOTraThle OPraHMYECKMM BEIIECTBOM M OOBIYHO TOHKOCIIOMCTHIC.

BepxHsg yacTh KOHTHHEHTAJIBbHOTO cKJ0HA Ocagku MOIyT Haka-
IUTMBATLCA B aHA’POOHLIX YCJIOBUSAX M B OTKPHLITOM OKEaHe, B BepXHEH 4YacTH
KOHTHHEHTAJILHOTO CKJIOHA (puc. 14-18), roe cnoif KHUCIOpOJHOTO MHHUMYMaA
MOJ BLICOKONPOAYKTUBHBIMM MTOBEPXHOCTHEIMU BOJAAMHU CONIPUKACAETCA C OHOM
okeaHa. CoIepxaHue KUCJIOpOAa MOHUXKEHO B Pe3yjIbTaTe OKHUCIJICHHS GOJBIIMX
KOJIMYECTB OPTraHMYECKOTO BEHIECTBA, OIYCKAIOIIETOCS 4Yepe3 BOAHYIO TOJIIIY.
Taxoe saBneHne HabmopmaeTcsi B ceBepo-3amaaHoil uyactm MHauiickoro okeaHa
(puc. 14-18), roe B Bome Ha riayOmHe 150-800 M mpakTH4YecKM HET KHUCJIOpOJA.
B o101 30HE OTKIaABIBAIOTCS OCAAKH, 0OOTAIIEHHBIE OPraHUYECKUM BEIECTBOM.
ConepxaHue KHCIOPO/Ja CHOBA BO3PACTAET HUXKE CJIOSN KHCIOPOOHOTO MUHMMY-
Ma, B CBSI3H C 4Y€M HM3MEHSETCS XapakTep ocaikoB (puc. 14-18).
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IIpumepvr us zeonozuueckoii ucmopuu. Canpomneau BOCTOYHOMN 4aCTH
CpenuseMHoro Mops. B Tedenne mosmmero kaifHO30s B BOCTOYHOM 4acTH
CpennseMHOTO MOpsi NEPHOMYECKH OTJArajcs camponeib. Clioun canpornesen
XapaKTEpHBI 1)1 0CaKOB kKOHyca BhiHOca Huma, TyHucckoro nposmsa u Anpua-
THYECKOTO MOps. B HacTosiuee Bpems onu He popmupyrorcs. Coaepxanue op-
TaHNYECKOTO BEIIECTBA B MO3AHEKAHHO30MCKHMX calpornessx BapLupyeT oT 1 1o
189, (B cpeanem 4%). Iy oOBSICHEHHS OTJIOKEHHS CIOEB canponenei B, BOCTOY-
HOH 4acTi 6acceifHa MPETIOKEHO HECKOJILKO THnoTe3. OHAKO JHo6ble MOMbITKH
TIOHATbL MEXaHH3M 00pa30BaHus campornesiell B BOCTOYHOM YacTn Cpeau3eMHOTO
MOpsl TO/DKHBL yYMTBIBATL CJICAYIOLIEE: MOJHOE OTCYTCTBHE OEHTOCHOW (hayHbI
U OMOTypOamuu; MPUCYTCTBAE HEOOBIYHBIX KOMILIEKCOB ILUTAHKTOHHBIX tdbopammu-
HHDEp B CIOSAX campomnesieii; MOPCKOE NPOMCXOXICHHE OPIaHHYECKOTO BEIIe-
CTBa; TO, YTO OTJIOXEHHE CJIOEB CAIpONesiell NMPOUCXOMUIIO KaK B TEIIBIE, Tak
U B XOJIOMHBIC SMA30MB! B NPEEax MEXJEIHUKOBUH, a TAKXKe 3aMeYaTebHYIO
OIHOPOIHOCTL OTAEJIBHBIX CJIOCB camponesied B oOummpHbIX paifoHax (Gouee
1000 kM B nomepeynuke) 1 B GOJIbLIMX MHTEPBAJIaX IIIyOMH, OT Iiybouaiimei 4a-
cTi Gacceiina 10 riny6un 300 M HA KOHTHHEHTAJNBHOM cKJOHe | 1043].

OrcyTcTre GEHTOCHBIX MHKPOGOCCHIIMIA M BHICOKOE COAEPXKAHHE OpraHHye-
CKOTO BEILECTBA B CANlPONENISX CBUAETEILCTBYIOT O BPEMEHHOM OGEIHEHHH NpH-
ZOHHBIX BOJ KHCIOpPOZOM. B ciosix campomeneil BCTpedaroTCS KOMILIEKCHI
TUIAHKTOHHBIX (opamunudep ¢ MHOTOMHCICHHBIMA pakoBuHaMu Neoglobogu-
adrina dutertrei. IIOBbIIIEHHOE COmEPXaHHE 3TOTO BHIA, NPESANOYATAIOLIETO OT-
HOCHTEJIbHO HU3KYIO COJICHOCTb, YKa3bIBACT HAa IPOHUKHOBEHHE B MOPE OOJIbLLIMX
KOJIMYECTB TPECHBIX BOA B IIOBEPXHOCTHOM CJIOE B TE€YEHHE MHTEPBAJIOB OTJIOXKE-
HusA canponesnedi. Hu3kas coEHOCTh NMOBEPXHOCTHBIX BOJ MOATBEPXIAETCS Ha-
JIMYMEM CBA3AHHBIX C CANPONE/SIMU 3MU30/I0B OCOOEHHO JIETKOTO M30TOMHO-KHC-
JIopoaHOro cocraBa BoAbl. CTarHanms Obljla HEMOJITON M NPOOJIKANACH BCETO
JHIIL HECKOJIBKO ThICAY JeT [1043].

BOJILIIMHCTBO [HMIOTE3 NpeanoNaracT 06pa3oBaHye UMPOKO PACIPOCTPAHEH-
HOTO M yCTOHYMBOIO MOBEPXHOCTHOTO CJIOSi HM3KOM COJIEHOCTH, YTO MpPEphIBAJIO
HOPMaJIbHyl0 TEPMOTAIMHHYIO BEPTHKAILHYIO HUPKYJSAIMIO U BHI3BIBATO (Op-
MHPOBaHHe OECKMCIOPOIHBIX YCJIOBUI B riuybouaimx vactsx Gacceifna. B Ha-
CTosiliee BpeMsl HauGoJee IMPOKO TpHHATA Mojens Onayccona [797], moanep-
kaHHas Puanom [889].- DTa rmnoTesa CBA3bIBAET OTJIOXEHHE CAIPONENS
C JETJILMAMeH ¥ BLICOKHMH CTOSIHMSIMH YPOBHs okeaHa. Korna ypoBenb Mops
NoAtHsiiICs Bbilie nopora B bocdopekom nposmse (40 M), npechsie Boabl u3 Yep-
HOTO MOP# (KOTOPO€ OBLJIO 3al0JIHEHO TAJIBIMK JIEHUKOBLIMH BOJAMH) NOTEK/H
B Drefickoe MOpe, B BOCTOYHYIO YacTh Cpeau3eMHOT0 Mops. COBMeECTHbII ad-
(bekT MOHIKEHHS COJICHOCTH TOBEPXHOCTHBIX BOL M IMOBHILICHHS TEMIEPATypbl
OKas3aJCs NOCTATOYHBIM I OCNAGiieHHs BEPTHKAJIBHOM LMPKYJIALUMH M IpO-
ABJICHUS CTarHauMu B TIyOokux OacceifHax, oOyc/IOBUBINEH HAKOIJIEHHE CJIOEB
canpornese.

Paunuii ATnantuueckuit oxean. B tedenue nosnueii IOpBL X MeJia Ha
PaHHMX CTaJMAX PACKPBITHS ATJAHTHYECKOTO OKeaHa, KOT[a MNaJeOUHPKYJIALUs
B Gosiee m30/MpOBaHHBIX GacceiiHax OblIa OIPAaHHYEHHOMW, B 6eCKUCIIOPOAHBIX
YCTIOBUAX HAaKAaIUMBATMCh IMPOKO PACHPOCTPAHEHHBIE MOLIHBIE TOJIM YEPHBIX
C/IAHLEB, OOOTaIlCHHBIX OPraHMYECKHM BEILECTBOM [20, 709, 1039]. O6ora-
INEHHBIE OPraHMYECKUM BEILECTBOM OCaAKH oTiaramch B CeBepHO# ATiaHTHKe
B OT[CJIbHBIC WHTEPBAJbl BPEMEHH, NPUMEPHO C PaHHEro MeJa (fOTEpHB) IO
CpenHu# Mes (CEHOMaH) M MeCTaMM B TYPOHCKOM Beke Mo3aHero mena. B FOx-
HOW ATJI2aHTHKE CJIOH YEPHBIX CJIaHIIEB IMPOKO PACIPOCTPAHEHbI B OCANKAX O3/
Hell 10pbl (OKCHOPI)—CpeiHEro Mesia (CEHOMaH) U MECTAMH OaXE B TO3IHEM



14, BUOTEHHBIE U AYTUTEHHBIE OCAJIKH 97

I i i I |
70 — 95 mnH. net Hasag .
~ —
2 . . L4 . [ .T \\.\ .
° -
oo /
o 3 M . /
o © ‘ //
ee o - .
//
//
L] //
3 / -
s
/
’
] e / 0
[ / -
[} / =
g ° d L] 0//
34 . ’ 1 .
< . .« * 7 z
2 (1 =T
] L 2 < .
‘g N T2 -
c RS <
§ ° \\ s Tonouen -
= ~ - "
[ L] ° ~ 3 KanudopHuickuni
. ® AN aanus Prc. 14-20. Bapuammm conepxa-
. \\ ; ‘e —"3— | mma C,, B ocamxax IOxmoil AT-
N opr JIAHTUKM C rayOuHO#M (B kM) Ans
~ JIByX WHTEPBAJIOB MEJIOBOro Iie-
n . 4 puoma (70-95 mmm. nmetr Hasan
S~ u 95-110 mn. nmer wmasan). Ha
e S~ BpE3KE MOKa3aHO M3MEHEHHE CO-
2t ® . . ) o~y 4 mepxanus Cyp ¢ riyGHHOM B co-
\ BPEMEHHBIX ocaakax Kamudop-
I o | Hulickoro 3amuBa. OGpaiuaeT Ha
® s 4% 38 e AN oee ol . cebf BHHMaHHE MaKCHMAaNbHOE
. oo fh Q% ‘it bt } conepxanne C,,. Ha ray6GuHax
) o es 0@ Y PACIPOCTpaHEeHHS ApOMEXy-
3 . o WM _e_co2 -  TOYHBIX BOZ, CBA3AHHHIX CO CIOEM
" 95 — 110 Mnm. ner KHCJIOPOAHOTO MHHHMYMA B 3TOM
1= 1 L HasEA paiione [1039].
0,1 0,5 1,0 5,0 10 20

% opraHwyecKkoro yrnepoga

Melly (KOHbsK). YepHbIE ClAHIBI CIIOXKEHBI TEPPUIEHHBIMH rimMHamu, obora-
INCHHBIMH  OPTaHHYECKHM BELICCTBOM, B TOM 4YHCIE (parMeHTaMH pacTEHHIL.
IIpocrnon opraHMYeckoro BEIECTBA YAaCTO HMEIOT MOLIHOCTb HECKOJLKO JECST-
KOB METPOB M NEPECIAMBAIOTCS C HM3BECTKOBBIMM OCAIKAMH C OTHETJIMBHIMHA
KoMIuTekcaMu 6eHTOCHBIX popamurndep. IlepBoHauamLHas TIyGHHA OTIIOKEHHS
HIXKHEMEJIOBBIX GECKMCIIOPOJHBIX OCaKOB BapbUpyeT oT 2500 1o 3000 M, a mjs
NO3HEMEIOBBIX cocTaBisieT okoslo 2500 M (puc. 14-20). Beckucnopomasle 06-
CTaHOBKH MOIJIM Pa3BHBATHCH B HPOMEXYTOYHBIX OKEAHCKMX BOIAX B 30HE KHC-
70poaHoro MMHMMYyMa. IlosHBiH ryOHHHEIN, MHTEPBAT 30HBI KHMCJIOPOIHOTO
MHUHAMYyMa B MeJly elle HeOOXOOMMO ONpeNeHTh JONOJIHUTEILHBIM GypeHHEM
B 60JIbIIEM HHTepBaJie najeorty6bun. Ho korma oTKianbIBamch BEPXHEMEJIOBBIE
GeckHCTIOpOMHBIE OCA/IKH, B Tex xe GacceifHax Ha GOJBLIIMX riIy6rHax OgHOBpe-
MCHHO MOTJIM HaKalUMBATbCA OKMCJIEHHBIE Oocaiku (puc. 14-20). 31to Moryio 6nl
OBITb OYEHb BaXHBIM, XOTA M CHOPHBIM, (akTOpPOoM (OPMHPOBAHHUS YEPHEBIX
cnanues. Ilpuposa Takux MMPOKO PacHpOCTPAaHEHHBIX GECKHCIOPOMHBIX OCAl-
KOB BCE €LIE OCTAETCSA HEBBIICHEHHOM, M OBLIO BLIABHHYTO HECKOJILKO THIIOTES.
Pa3Hele HccneoBaTeM OTBOMIM Pa3HUHYIO POJL PAAY GaKTOPOB, B TOM HHC-
Jie BO3pacTy, MCTOYHHKY, cpefi¢ (HOPMHPOBAHHS NPHIOHHBIX BOX, NOIBEMY
H NPOAYKTUBHOCTH BBIILIEJIEXAIMX BOJI, KOJHMYECTBY MOCTYNAIOILETO B KOTJIO-

787
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BMHBI PEAKIMOHHOCIOCOOHOTO OPraHMYeckoro BemiecTsa. HekoTopble aBTOpBI
FIOJIATAKOT, YTO TH pa3pe3bl He GOPMHUPOBAICH KaK JIPYTHE CalpoIe/ K BbICO-
KO€ COJIEpXaHMe OPraHUYECKOTO yIjepojJa B HHUX OOYCJIOBJIEHO IOCTYILICHHEM
GOJIBIIOTO KOJIMYeCTBA 00OTAIIICHHBIX OPTaHMYECKUM BEIIECTBOM OCAIKOB C KOH-
tudenToB [20]. [upokoe pacnpocTpaHEHHE YEPHBIX CIIAHLEB B MeEJIy, BEPOSATHO,
BBI3BAHO OOMJIbHBIM BBHINAJEHHEM aTMOCHEpPHBIX OCaIKOB H (HOPMHUPOBAHUEM
OOUMPHBIX AENbT, HO JaXe OrPOMHBIE KOJMYECTBA OPraHHYECKOro BEIIECTBA
JIOJDKHBI OB ObI OKHCIIMTBCS, €CJIM OBl OTCYTCTBOBAJM OECKHCIOPOIHBIE YCIIO-
Bus. BO3MOXHO, MOJIOIbIC OKEAHCKHE KOTJOBHHBI DAa3BUBAJMCh Yepe3 paHHUC
CTaJi¥ OTYET/MBOM CTpaTH(UKAIMU IO COJEHOCTH, 0OecreynBaBUICH COXpaHe-
HHE OPraHHYECKOro yrijepoia B ocajkax, HECMOTpPA Ha CKOPOCTh €ro HoCTyIJe-
HHS 33 CYET BHIHOCA PEKaMM MJIM NMPOAYKTUBHOCTH MOBEPXHOCTHBIX BoA. Coe-
HOCTHas cTpatudukanms ocinabepajga 1O Mepe pacumpeHus OacceitHa
W MCYE3HOBEHHUS MPEMSITCTBOBABIIMX 3((hEeKTUBHON LMpPKyJsIuE 6apsepos.

I"7aBHBIM, OCTAIOIIMICS HEPEHIEHHBIM BONPOC KacaeTcsi (aKTopOB, BHI3bIBAB-
IIMX CHIbHYIO TUIOTHOCTHYIO CTpaTH(UKarmio BOJHOH Toaum. Bo3aMoxHO, 4TO
B T€YEHHE MEJia, B 3MU301bl YCHJIEHHOTO PEYHOTO CTOKA M MHTCHCHBHOTO BBINA-
JICHHsE aTMOC(EPHBIX OCAIKOB, HE TOJIBKO IOCTYHNAM HAa JHO OOJbIUME KOJIAYE-
CTBA OPTaHHYECKUX OCTATKOB, HO TaKXke BO3HHKAaJa IUIOTHOCTHAS CTpaTH(HKa-
M 3a cYeT 06pa30BaHMs HU3KOCOJICHBIX NOBEPXHOCTHBIX BOJ. IlocTymarouie
uepe3 KapuGckoe MOpe THXOOKEaHCKHUE BOJbI MOIJIM ObITh OOEAHEHBI KHCJIOPO-
JIOM 3a CYET MOBBIIIEHHOM MPOAYKTHBHOCTH OPraHN3MOB B 3KBaTOPHAJIBHOM I10-
fice; KpOMe TOIO, MCIAPEHME MOTJIO IIPEBBINIATh HOCTYNJIEHHE aTMOCHEPHBIX
0cafkoB, U Ojarogaps ONYCKaHWIO IUIOTHBIX COJICHBIX ITOBEPXHOCTHBIX HJIH
meLGOBEIX BOJ Pa3BMBAJACh YCTOWYKMBas IUIOTHOCTHas crpatudukamnus. bec-
KHUCJIOPOJHEIE YCJIOBUS MOTJIM BBI3HIBATHCS JJIMTEJBLHBIM BPEMEHEM Da3MeEILCHHUSA
MPUIOHHBIX BOJ M HU3KUM IIEpPBOHAYAJIbHBIM COJEPXKAHMEM KHCJIOpOJa B BBICO-
KOCOJIEHBIX Bomax. B 6ojiee OTKpBITEIX OacceliHax co cnaboil nupKyJsLueH, Be-
POSATHO, CyIIECTBOBAJIM NMPOMEXYTOUHbIE YCJIOBHS. IIIOTHEIE CONIEHBIE MOpPCKHE
BOJIBI, 0OPa30BaBIIMECS 33 CYET MCIAPEHUS HA OKPYXKAIOIIUX IMPUOPEXHBIX MeJ-
KOBO/JIbSIX B HHM3KHX IIKPOTaxX, MO-BUANMOMY, NIEPEJMBAMCh B KOTJIOBHHBI, CO-
31aBas YCTOMYMBYIO CTpAaTHGUKALMIO ¥ GECKUCIOPOIHBIE YCIOBUA. DTH BTOPXKE-
HMS, KOTOpBIE, BEPOSATHO, PEryJMPOBAJICh H3MEHEHMIMH K/IMMaTa, MOIJIH
cO30aTh PUTMHYECKH MOBTOPSABIIHMECSs OECKUCIOPOOHBIE YycioBUs B Oouee
KpYIIHBIX OKeaHckux OacceiiHax.

AyTﬂFeHHbIe 0CaAIKH

Aymuzennvimu Ha3pIBAIOT MUHEPAJIBI, 00pa3yroimecs in situ Ha MOBEPXHOCTH
[HA MJIK BHYTPH OCa/I04HO#M Toum. OHM SBISIOTCS NPOAYKTAaMH (DU3HKO-XUMH-
YeCKMX M OHOXMMMYECKMX PEaklui, IPOUCXOASIIMX BO BPeMs HAKOIUICHHS HJIH
JMUATEHETHIECKOTO MpeoOpa3oBaHus OCaaAKOB. BOJNBIIMHCTBO ayTHIeHHBIX MHHE-
paJioB BBINANAET XMMHYECKHM ITyTEM M3 MOPCKOH BoAbl. MIOHBI, ydacTByrollMe
B peaklUsaX ayTHIeHHOIO MHHEpasIooOpa30oBaHUS, UMEIOT Pa3JIMYHOE IPOUCXOK-
JIeHHe, B TOM YHCJe THApPOTEpMalbHOe u Ouorennoe. Pazmuus cocraBa oT-
MENMBLHBIX CTIOEB B XKEJIE30-MapIraHIeBbIX KOHKPEHUSAX MOTYT HECTH MHGMOPMAIHIO
00 U3MEHEHMSIX TEOXHMHUYECKAX XapakTepUCTHK cpeabl ux ¢opmuposanusd. Ecim
yIAeTCs BBIACHHTL BO BCEX HETaJAX CBsA3b IIPOIEccOB (HOPMHPOBAHUS ayTH-
IeHHBIX MHHEPAJIOB ¢ KOHKPETHHIMH (PAKTOPaMH Cpelbl, TO 1O AyTUTCHHBIM MH-
HepajiaM MOXHO PEKOHCTPYMPOBATh IAJICOCPERy APEBHUX OKEAHOB.

B okeaHckMX OCaIKax vallle BCTPEYAIOTCS CIEOYIOIe NATh TPynn ayTH-
reHHBIX 06pa30BaHMii: METAJIOHOCHBIE OCATKM H TMIPOOKUCIIB Kejle3a, Kee3o-
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Puc. 14-21. Cxematuueckuil paspes uepes szanagmbiii ¢aanr CpenuHHO-ATJIAHTHYECKOTO xpebta
B IOxHO# ATrnanTuke, MokasblBaloLii oforaienne 0a3albHLIX OCAAKOB Ha XpebTe Kele30M

[118].

MapraHueBble KOHKpeHuH, GochOprTEI, IEOTMTH U GapuT. Besmkonenusiii 0630p
AaHHBIX 00 ayTHICHHBIX MHMHEpaJaXx OKEAHCKHX ocaikoB JaH KponeHom [216].

Mertasionochbie ocaakH B OKHCIBI JKene3a. OGoralleHHbIe IEPEXOIHBIME Me-
TaJIJIAMH OTJIOXKEHHSI TECHO CBSI3aHBI C AKTHBHBIMH CPEIMHHO-OKEAHCKMMH Xpeb-
Tamu. Takue OTJIOXEHHMS, XapaKTepH3YIOIIMecs NMOBBIUEHHBIMA KOHIEHTPAIMs-
MH KeJl€3a, MapraHia, Meay, XpoMa, CBUHIA U HEKOTOPBIX IPYTHX METAJIIOB,
¢opmupyroTcs B paiioHax ¢ BHICOKUM TEIJIOBBIM HOTOKOM, BOJM3M I'peGHS cpe-
JMHHO-OKEAHCKOro XpeOTa, B TECHOW CBA3M C IEHEpalell HOBOM OKEaHCKOif
kopel. Conepxanne xene3a B HUX OpiBaeT Oosbie 20%; (B mepecyeTe Ha Geckap-
OonaTHOE BemecTBo). Ocalky, 3ajieraroliie HENMOCPEICTBEHHO Ha 0a3aIbTOBOM
dyHaaMeHTe CpEeIVHHO-OKEAaHCKHX XpeOTOB, Takxke OOOrallleHbl MeTaUIaMu
(puc. 14-21). VX Ha3BIBAIOT 0A3aAbHbIMU HCeAC3UCHIBIMU ( MEMAAAOHOCHBIMU)
udamu. OHM TIPEACTABISIOT COOOHN IPEBHME AHAJNOTH METAJIJIOHOCHBIX HJIOB,
obpaszyrolxcss B HacTosAllee BPeMsi Ha I'PeOHAX CPEIMHHO-OKEAHCKHX Xpe6GTOB.
OToT 6a3asnpHBIA CJOH Hakomuics Ha rpeOHe xpeOTa W NEPEMECTHUICS 3aTeM
B XOJ€ CIpelMHIra BHHM3 IO CKJIOHaM. MeraiutoHocHsle ocanku (GopMupyroTcs
TaKXke B KOHTHHEHTAJIbHBIX PU(QTOBBIX 30HAX Ha HAYalbHBIX CTaausx aperida
KOHTHHEHTOB ¥ 00pa30BaHus okeaHOB. JIyummM npumepom ssisercs KpacHoe
MOpE, XOTsi METAJUIOHOCHBIE WJbI B NaHHOM pErMOHE pPa3baBIAIOTCS Teppu-
TEHHBIM MATEepHaJiOM, IOCTYNAIOUMM C COCETHUX KOHTHMHEHTOB (cM. it 11).
. O6pIHO 0cank006pa3oBaHKe Ha CPENUHHO-OKEAHCKMX XpeOTaXx HOCHT YHCTO Ie-
JArA9eCKUil XapakTep, NOCKOJIbKY MPUBHOC TEPPUTECHHOTO MaTephasa B 3TH paii-
OHBbI NOYTH OTCYTCTBYET!.

B coBpeMeHHBIX pUDTOBBIX 30HAX CPEIMHHO-OKEAHCKHX XPEeOTOB BBHIICIAIOT-
sl METAJUIOHOCHBIE OCaiKH Tpex TMHOB [285]: xene3o-Maprasuessie [119], uu-

! Kasmbopruiickuit 3a1us, AJeHCKHI 3aJHB, npoimB XyaH-ae-®yka.— ITpum. peo.
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CTO Maprasuesblic (moutH ucThiii MnO,) {763, 940] u xenesucro-cybdumsie,
obenuennsle MapranneM [285]. IToxoxe, 4To Haubojiee LIMPOKO pPacHpoCTpa-
HEHBbl OCajJKM XeJie30-MapranneBoit accorpanuy. VIMeHHO oHM 00pa3syloT Me-
TAJUIOHOCHBIH 6a3aJbHBIA cloii  0cCaoYHOTO 4exja OoKeaHoB. CuuTaercs, 4To Bee
Tpu Tuna obpa3yloTcs B pe3ybTaTe I'HApOTEPMAJIbHOM JEATebHOCTH, CBS3aH-
HOM C BYJIKAHH3MOM CPEOVMHHO-OKEaHCKHX xpedToB (puc. 14-22).

SaMoHz ¢ coaBTopamu [285] mokasaim, YTO CIOM METAJJIOHOCHBIX OCAJIKOB,
00pa30BaBIIMXCS HA HOBOM OKEAHCKOH KOpe, NPEACTaBIAIOT COOOH pa3sIMyHbIe
IpOSBICHUS €IHHOTO IIPOLECCA —IPOTPECCHPYIOLIETO MEPEMEIINBAHNS IO JHH-
MAIOLIETOCA NEPBHYHOTO BBICOKOTEMIIEpATYPHOIO KUCJIOTO pacTBOpa € BOCCTa-
HOBHTEJILHOH peaknyei, oOpa3oBaBIlerocs nNpy IpocayrBaHUM BOIBI 4epe3 To-
psuMe BYJIKAHMYECKHE MNOpoabl moa xpeOtamu. JlokanbHble Bapualy 3TOTO
IOTOKa ONPEeAE/SIIOT TEMIEPATyPy U XAMUYECKHH COCTaB BOJ, KOTOPHIE B KOHLE
KOHIIOB NMOJHHAMAOTCA ¥ HM3JIMBAIOTCA Ha OHO OKeaHa.

Cynpduap! ocaxnaroTcs B pe3ybTaTe MUHAEMAJILHOTO pa30aBieHUs IepBuY-
HOTO pacTBopa. M3imBasice Ha THO OKeaHa, 3TH BBHICOKOTEMHEPATYPHBIE KHCILIE,
CyIbdHUAHBIE H METAJUIOHOCHBIE PACTBOPHI CMELIMBAIOTCS C XOJIOAHOH LIENOYHO-
OKHUCIIUTENIbHOM OKpyxaromel Bonoit (puc. 14-22). Ecim ckopocTH MOTOKA J0-
CTATOYHO BBICOKH, YTOOBI JOMHHHPOBATH HAJ MECTHBIM DEXMMOM IPUAOHHBIX
BOJ, TO (opMuUpYyIOTCS MaccuBHBIE Cysabduabsl. HanmpoTtus, Tam rme ruaportep-
MaJlbHBIE DPAcTBOpHI CHJIBHO pa3baBieHbl aKTHBHO LHMPKYJMPYIOIIMMH «TPYH-
TOBBIMH BOJAAMM», OTJIOXEHHE CYJIbPHIOB IPOUCXOIUT IPEHMYHIECTBEHHO
B Ipefesiax riyOMHHBIX OABOIAIIMX KAHAJIOB, a HE HA JHE OKeaHa. B mpoTuso-
MOJIOXHOCTh 3TOMy MapraHLEBble KOPKH OTJIATaloTCs Ha OKeaHCKoe JHO U3 6o-
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Puc. 14-22. Cxema oceBoit 30HBI GHICTPO pacumpsrolierocs xpebTa— paliona OTIOXEHHS Cyabdu-
IoB. 'napoTepManbHas 30HA pAclIaBIEHHOTO BEIIECTBA MMEET COCTaB 0a3aibTOBOTO paciiaBa
M TMOKPBITA 30HOM BBEIACICHASA KPHCTAJUIMYECKHX CYJb(HIOB H3 BLICOKOTEMIIEPATYPHLIX PACTBOPOB.
Paiions! GoxoBbix nedopmammii HaubGosee GAArONPHATHRI M UUPKYJIALHM MOPCKOR Boami. Hawe-
ceHbl TemmepaTypHeie kpusble (T) no pacseram Cimmna (Sleep, 1975) nna xpe6T0B, pacumpsronmxcs
C NOJIyCKOPOCTBIO 5 cM/ToA. ITOCKOIbKY CKOPOCTh CHpefdHra B paiioHe 21° ¢. 1. cOCTaBifeT OK0JIO
3 cM/ron, H30TepMs! 6yayT Kpyde M KPOBJIS 30HLI IIABJIEHHS B Kope HA 1-2 kM riybxe, yeM moxa-
3aHo. Temnepatyper: T1-1185°C, T2-1000°C, T3-800°C, T4—-600°C, TS5-300°C. BepTukaibHbIit
MmaciuTab nmpouns penbeda IHA yBesNMUeH B ABa pa3a. 30HA CHJMKATHOTO PACILIABa, NPEICTABISIO-
Was MarMaTHYECKYIO KaMepy, N0 BEPTHKaJM He yBeim4eHa [463].
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Jlee XOJIOAHBIX OKHUCJICHHEIX PAacTBOPOB, COAEpXKAIMX JIHIIL HeOOoMNbILOH mpo-
HEHT I€PBOHAYAJILHOIO THMAPOTEPMAJLHOTO pacTBopa. IIpomMexyTouHble yCio-
BHS TNIEPEMEIIMBAHHUS THAPOTEPMATIBEHBIX PACTBOPOB U TPYHTOBBIX BOH NPHBOAAT
K OJHOBPEMEHHOMY OCaXCHHUIO JKejie3a M MapraHiia, THIMYHLIX A8 00OraieH-
HOTO JXee30M OasaibHOro cios ocankos [285].

OO6oraiueHHbIe KeJe30M (d MaprasueM) 0a3ajJbHbIE OCAIKH TECHO CBS3aHbBI
¢ OBICTPO pPaCHIMPSIOIMMUCH XpeOTamu, OcaikH, OOOTalleHHBbIE CyJbGuaaMu
Xxeje3a,—C XpeOTaMM, pacCHIMPSIONMMUCS C INPOMEXYTOYHBIMH CKOPOCTSMH,
a MapraHieBkle OCaJIKH —C MEIJICHHO pacumpsionmmicsa xpebramu. HeGosmbmoe
KOJIMYECTBO XK€JIE30-MapPraHUeBbIX OCAJIKOB Ha OY€Hb MEIJIEHHO PaCIIMPSFOILMX-
ca xpebTax, BEPOATHO, CBA3AaHO C MX 0o0Jiee MHTEHCHBHBEIMH TEKTOHHYECKUMH
JABIXKEHHUSIMH, KOTOPbIE MOTYT YBEJMYMBATH IIPOHMLIAEMOCTH KOPBI H, CJENOBAa-
TEJIbHO, 00ECTIeYBaTh BO3MOXXHOCTD LMPKYJUILMA (OJIBIIOTO KOJIMYECTBA IPYH-
TOBOi BOJbI, & TAKXE MOHMXATH TEMIEPAaTYphl MOAHUMAIOIMXCH KO [AHY pac-
TBOpPOB. B lieHTpax cnpeauHra ¢ NpPOMEXYTOYHBIMH CKOPOCTAMH, TaKHX, KaK
lajanarocckuit CipeaWHIOBBIN XpeOeT, MPOHHIAEMOCTh OTHOCHTEIBHO HH3KA
BCJICICTBUE COYETAHUS MEHBILUEH TEKTOHHYECKON TPEIMHOBATOCTY M HHU3KUX
CKOPOCTEH HAKOIUIEHHs BYJKaHHYECKUX MOPOJ. B 3THX paitoHax mojaHmMalolme-
Csl TOpSIMUE PACTBOPHI OTJIArarOT HAa OKEAHCKOM JHE CYJb(uibl (Hanpumep, Nu-
PUT U MapKasuT) J:204, 285]. O6Hapyxeunsie Ha BocTouHo-THX00KeaHCKOM NO-
HATHH, OKOJIO 21° .11, MacCHBHBIE CyIb(UIB GOPMUPYIOT HOYTH KOHHYECKHE
M CTOJIOYATHIE CTPYKTYpPBI Pa3JMYHOrO pa3Mepa (BHICOTOM 3-10 M), BBITAHYTHIE
MOYTH Mapajlle/ibHO aKKPELMOHHOM IpaHWIe IUMT (cM. T 7).

MeTannoHocHble THAPOTEPMAJIBHBIE PACTBOPbI MOTYT NMEPEHOCHTHCA HAa 3HA-
YHTENbHBIE paccTosHusA. CuMTaeTcs, YTo OOOTAIIEHHbIE XEIE30M W MapraHieM
ocanku B AenpeccHuH bayspa chopmuposamice Ha Boctouno-Tuxookeanckom
noxHATHY, Ha paccTosHuM 1000 KM, M ObUIM NEepeHeCeHbl MPUAOHHBIME TECYCHHS-
Mu. CrieJJoBaTeNIbHO, CKOPOCTh aKKyMyJISIIMH TMHAPOTEPMAILHBIX OCAIKOB B JIO-
Goif TOUKE 3aBHCUT HE TOJILKO OT aKTHBHOCTHM HA IpeOHAX XpeOTOB, HO M OT HH-
TEHCHBHOCTH ¥ HAIpABJICHUs IIEpeHOCAa INPHIOHHBIMH BOJAMH OT rpeOHeit
xpebToB.

OO6pa3oBaHHe METaJLIOHOCHBIX OcaakoB B KpacHOM Mope cBsi3aHO ¢ He-
CKOJIbKO HHBIM IIPOIECCOM, YEM T€, KOTOPbIE MPOTEKAXOT HA CpeAUHHO-OKEAH-
CKHX XpeOTax, HO OH TaKXe SIBJIIETCS Pe3yJbTATOM THAPOTEPMAJILHOM aKTHBHO-
CTH npu 00pa30BaHHU HOBOU KOPBL I JIABHOE OT/MYME 3AKIIEOYAETCS B TOM, YTO
MPUJIETAIOIIME KOHTUHEHTHI CIY)XaT OJMM3KMMH HCTOYHHKAMM TSDKEIIBIX MeETall-
soB. B KpacHom Mope HekoTOpble BIHAaaMHBI comepkat ropsume (50-60°C) pac-
COJIbI B BOAHOH Toyue Ha riybuHax okoso 2000 M. Cosib IOCTYHaeT B HHX 3a
CYET PACTBOPEHMS HUXKEJIEKAIIMX 3BAalOPUTOB. [IIOTHOCTH PaccosioB MpensiT-
CTBYET BEPTHKAJILHOW UUPKYJISLMH B BOAHOU TOJILE. DTO OTCYTCTBHE LUPKYJIS- .
MM HAPAOY C OKHCJIEHHEM OOJIbIIMX KOJMYECTB OPraHUYECKOro BEIIECTBA CO3-
naeT OECKUCIOPOAHBIE YCJIOBHS ¥ YIEPXHBAaeT METAJUIOHOCHBIE PACTBOPHI BO
BnaauHax. BoccTaHOBUTENBHBIE YCIIOBHS JOMYCKAalOT AKKYMYJISLMIO B BOJAE Bbl-
COKHX KOHIIEHTPAIMi HOHOB METAJIJIOB, B ThICAYY Pa3 MPEBLILAIOLMX COAEPXKa-
Hie B MOBEPXHOCTHBIX BoAax. Korma paccon BcTpeuaeTcs ¢ BblLIEJCKALUCH, CO-
Jepxalleid KUCIOpoJ BOAOM, BBINAAAET TMAPOOKHCH XKeJie3a, KOTopas 3aTeM
NOTJIOINAET M3 BOABI Melb, LMHK, K00OabT, MapraHel, CBHHEN M OPYyIHE Me-
TALL B OeckucnIOopoaHbIx ycoBusX, Ha GONBIMX Ty6HHAX, 3HAYHTEJIbLHAS
4acTh METAJUIOB pearupyeT C CEPOBOAOPOIOM, 0Opa3ysi B Oocaaxax spKO OKpa-
LIEHHBIE CyJIb(GUIBI METAJUIOB C MOBBIIIEHHHIMA KOHIEHTPALMSIME MEIY, LUHKA,
cepebpa, cBHHIA, Xene3a n Mapranua [300].

Oboramennsie xene3oM 6a3ajbHbIE OCA[KH, YAAJEHHBIE OT IpebHs XpebTa,
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paccMaTpuBarOTCH Kak JPEBHHE aHAJIOTH METaJUIOHOCHBIX OCaAKOB, GopMupyo-
IMXCsl Ha rpebHe xpebTa B HacTosilee Bpems. DTOT HPOUECC C PAa3HON HHTEH-
CHBHOCTBIO HIET C PaHHETO KaiiHO30s. ba3anbHble 0Cagku MMEIOT YCTOWYMBO
IIOBBIIICHHbIE KOHUEHTPALMY METAJUIOB 110 CPABHEHHIO C BBIMIEICKALMMU OTIIO-
XEHUSAMH HJIM C OCaJlkaMM TOTO € Bo3pacTa BHe IpeOHs xpebTa. Mapranen
H XKEJIe30 SBJIIOTCS 3JIEMEHTAMM, MOCTOSHHO O0OrallaroNMMKM Ocaikd IpebCHs
xpebra B TeyeHme nocienHux S50 muH. JieT. CKOPOCTH aKKyMyJISILMH SKeye3a
B 0a3aJIbHEIX OTJIOXKEHHSX IOKA3BIBAIOT, YTO MHTEHCHBHOCTL I'MIPOTEPMAJBLHOl
HeSTeJIbHOCTH MeHANach. B mepronst ee ycuineHus ckopocTh akkymysisiuu Fe 3a
npenesnaMu rpebHs xpeOTa Taxke Oblila BbIle cpeaHeil. PacnpocTpanenue Takux
CBSI3aHHBIX ¢ THAPOTEPMAJILHBIME OCaJKaMM 3JIEMEHTOB, Kak Mn M Zn, Toxe O7-
paxaeT BapHalldd MHTCHCHBHOCTH THAPOTEPMAJIbHONW aKTHBHOCTH BO BPEMEHH.
Iepuonsl MakcuMaibHOM akkyMyssiumu Fe BIoibs BocToyHo-THX0OKEaHCKOTO
NOJHATUS TECHO CBA3aHBI C MHTEPBAJIAME KPYNHBIX M3MCHEHHMH CKOPOCTH HJIH
HanpasyieHust cnpenudra (um oboux) BIOJL rpebus xpebra [643].
Kesrezo-maprannesble KOHKpeuuH. BO3MOXHO, M3BECTHEIM JaXe IOMALIHAM
XO3sIKaM CJIOBOCOYETAHUEM, CBSI3AHHBIM C MODPCKOM TreoJsiorueil, SBiseTcs Tep-
MUH Jcele30-mapzanyeeéas Kouwkpeyus. B TedeHwe mecATUNETHI KOHKPEIMH Bbi-
3bIBaJIM JIMIIL JFOOONBITCTBO YYEHBIX, HO B HACTOsINEE BpeMsi Giarojaps cBoeit
OTPOMHOH 3KOHOMMYECKOH IIEHHOCTH CKOHIIEHTPUPOBa/M Ha cebe 6ObIIoe BHHU-
Manue. OHE COREPXAT MMJUIMAPIOBI TOHH METAJUIOB W NMOMMMO MapraHuna 6o-
raThl HUKEJEM, MEIblo, KOGaJhbTOM, Xele30M W B HEOOJILIIMX KOJIMYECTBAX
BKJIFOYAIOT €IIl¢ JBE IFOXHHBEI IPYTHMX METaJuIoB. DTH oOpa3oBanus OoJiee, yem
JoOble Npyrue, CTUMYJIMPOBAIM MHOJMTHYECKYIO IEATEIHHOCTD, KACAIOMIYIOCH
MEXIYHaPOJAHOTO MOPCKOIO IpaBa W OOTaTCTB JHA OTKPHITOro okeaHa. JKee-
30-MapraHueBbIe KOHKPELMH MPEACTABIAROT IKOHOMUYECKUIT uHTEpec Giaroaaps
BBICOKMM KOHLEHTpAUMsIM B HuUX Meiu M Hukeys. CoaepkaHne MeXH U HUKEJS
B KOHKPEIMSIX, 00pa3yrollX IIMPOKUii Mosic K 1ory oT I'aBaiickux ocTpoBoOB, 60-
Jlee €M BJIBOE NPEBBIINACT KOHLUEHTPALUIO ITUX 3JIEMEHTOB B MECTOPOXKICHUSX,
paspabaTeiBaeMbIX Ha cye. OCOGEHHO BaXX€H HUKENb, HOCKOJILKY €ro MecTOpo-
KICHUS PEJIKU, a B KOHKPEIUAX OH BCTpedaeTcs BMecTe ¢ Meawpro. KobaasT Tak-
K¢ HAKAIlIMBACTCA BO MHOTHX KOHKDEIMAX, HO €r0 pacHpoCTpaHEHHe MeHee 3a-
KOHOMEPHO, ¥ OH OOBIYHO ACCOIMHPYETCs ¢ XeJie3oM u cBuHIOM. CyluecTByer
KOppeJisiuyst MeXy THIIOM OCaJKoB M oborameHneM ux Metauiamu. Hanpumep,
Mellb U HHUKEJIb OCOOEHHO XapaKTEPHBI Ui KPEMHUCTBHIX HJIOB, B TO BpEMs Kak
KEJIE30 UMEET B OCHOBHOM THAPOTEPMANIbHOE MPOUCXOXaeHue. Jisg qoOwiun xe-
JIE30-MAPTaHUECBbIX KOHKPEUMH cO JHA OKeaHa B HMpPOkuX Macmtabax Oblam
pa3paboTaHBI W3OUIPEHHBIE TEXHOJIOTUYECKUE MPHEMBL. ,
XKeneso-mapraniesble 00pa30BaHUsl OYEHBb LIMPOKO PaCpPOCTPAHEHBI HA JIHE
OKeaHa, BCTPEYadACh B BUJE KOPOK, KOHKPELMH WM TOHKHX IUICHOK Ha TIOPOIax.
Konkpemyn, BakHbIe ¢ KOMMEPYECKOH TOYKH 3PEHHS] 0Opa3oBaHUs, MpPEACTaB-
JSI0T coO0M YepHbIe UM KOPHYHEBBIE CTSXKCHHSI MHHEPAJIOB, CIIOXEHHBLIE OKHC-
JlaMy Maprasua u xxene3a. OObI4HBIA anaMeTp koHkpenwii ot 1 10 10 cM (HO o
MOXeT BapbupoBaThb OT 20 MkM 10 15 cMm). JKeneso-maprasiesble OKHCIBI
BCTPEYAIOTCS B TOHKO3EPHUCTOM CHIIMKATHOM WM OOOTAINCHHOM XKENe30M Oc-
HOBHO¥M Macce, CBA3aHHOHU C 3¢pHaAMH OOJIOMOYHBIX MMHEPAJIOB UM ¢ GHOTEHHDI-
MM KOMIIOHEHTaMH. KOHKpeImH pacTyT KOHLUEHTPHUYECKHMH CJIOSAMH, Kak JIyKo-
BULA, BOKPYI LEHTPAILHOTO sipa Pa3M4HOTO cocTasa (puc. 14-23).
I'ry60x0BOIHBIE KeNle30-MapraHIeBble KOHKPEIUH ObLIM BIEPBHIE TOMHATHI
CO OHA oOKeaHa BO BpeMs skcreguimu «Yemnenmxepa» B deBpane 1873 r.,
B 250 kM K roro-3amanay ot ocrpoBa ®eppy (Kanapckue octposa). C Tex mop ux
PacIpoOCTPaHEHNUE 3aKapTHPOBAHO C PA3/IMYHON JE€TAIBHOCTHIO BO BCEX OKEaHaX,
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Puc. 14-23. TlonepedHoe CEYEHHE >KEJe30-
MapraHneBoil KOHkpeuuu u3 Tuxoro oxeaHa.
o B sToM ofpasue CpociIMch NBE KOHKDEIWH.
3 ; Jmna Komkpeuud okoJyio 6,5 cm [985].

xpome CesepHoro JIe0BUTOTO, B OCHOBHOM C NOMOIIBIO NOABOAHBIX BoTOrpa-
¢uii. KoHKpemmu IIMPOKO pPAcHpOCTPAHEHBI Ha [HE OKEaHa, 32 HMCKIIOYCHHEM
paifoHOB BEICTPOTO OCAIKOHAKOILICHHS, B KOTOPBIX OTJIAratoTCs TyPOUIUTH KA
‘remmnienarunyeckue ocanku. OHM 0coOeHHO XapakTepHH Il PAOHOB CO CKOPO-
CTSMM OCAIKOHAKOIUIeHUS MeHee 5 MM/1000 neT M ¢ yCJIOBHSIMM XOPOIIEH BEH-
TUJISLMA TPUJOHHON CpEempL

KOHIIEHTPUYECKUE CJIOM JKeJle30-MapraHLEBbIX KOHKPEIMA OTpaXaroT Ipa-
HHIBI XMMUYECKOTO ¥ MHMHEPAJIBLHOTO COCTaBa M BAPLUPYIOT B pa3Mepax OT JieT-
KO Pa3lMYMMBIX KOJell O MHKPOCKONMYECKHX TeKCTyp (pmc. 14-23). Dtu Bapua-
IMA MOTYT CBHIETENLCTBOBATH 00 M3MEHEHHAX OOCTaHOBKM (HOPMHPOBaHUS H
B TAKOM CJIy4ae ABJIHOTCA NajIe0reOXUMIYECKMMU MHANKATOPaMH, CBS3aHHBIMU
¢ KOJIeOaHMSIMM COCTaBa MOPCKO# BOABI BO Bpems pocTa KoHKpenuu. ComocTas-
TSI U3MEHEHUS] XMMMYECKOIO COCTaBa, 3apeTUCTPHPOBAHHBIC OTAEIHHBIMU KOH-
KpPELMsIMH, HE TIPUXOOUTCS YIOUBIIATBCH, YTO MEXJY CPEAHHM COCTABOM XKEJE30-
MAapraHieBblX KOHKPELMH M3 Pa3HBIX OKEAHOB CYIUIECTBYIOT CHCTEMATHYECKHE
pasuuus. B nepross Me/UIEHHOTO IPHPOCTA OKUCIIOB METAIUIOB MJM OBICTpOH
[eJIaruyeckoll ceMMEHTALIMM B COCTAB KOHKpEHH YacTO BK/IFOYAIOTCH YACTHUIIBI
OGHOTEHHBIX OCaAKOB. BepTukaabHOE PaclpOCTPAHEHME KOHKPELHMil B OCaZOYHBIX
pa3pe3ax M3y4eHO ILIOXO, HO CO3/AETCA BIEYATIICHHE, YTO HAa IIOBEPXHOCTH JHA
OKeaHa 4MCICHHOCTh KOHKpelMil HempomopuuoHanbHO Bbicoka [485]. Kaxetcs,
YTO HA KaX[yr0 HaXOMAIIYIOCS Ha NMOBEPXHOCTH [HA KOHKPELMIO HPUXOIMTCA
TOJIKO OJHA B BEPXHHUX 4 M ocafovHO’ ToJm. HeckoJibko BaXKHBIX BONPOCOB,
KACAIOIMXCS JKeJIe30-MapraHIeBbIX KOHKPEIMii, Bce elre TPeOyroT yI0BJIETBODH-
TespHOTO O0TBeTa. CaMBIM BaXKHBIM M3 HUX COCTOHT B TOM, K4KOB X€ BCe-TakKd
MeXaHu3M popmupoBanus koHkpeuuii? Jlanee, kakuM 06pa3oM OHM COXPaHAIOT
CBO€ TOJIOKEHHE Ha MOBepXHOCTH AHa? KakuMy mapameTpamu CpPeabl Ompese-
asieTes ux coctaB? UTo SBISETCS MCTOYHHKOM MHOTOYHCIICHHBIX KOMIIOHEHTOB?
KakoBo crpaTurpaduieckoe pacHpOCTpaHEHHE KOHKPEIMA B Me3030HCKHX
U KaWHO30MCKHX OCaiKax OKeaHOB?

Teoxumun oncese3o-mapzanyesvix KoHkpeyuii. I'TyboxoBOIHBIE XKeji€30-Map-
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TaHIEBBIC KOHKPEIHH OOBIMHO HAKAILTHBAKOTCA MEUIEHHO, YTO IPUBOMUT K JUH-
TCJIbHOMY KOHTAaKTy MEX[y XKeJe30-MapraHieBbIMH OKHCIAMH H MOPCKOH BO-
IOH. DTO CO37a€T BO3MOXHOCTE KOHIEHTPALUH peaxux anemeHToB. Mopckas
BOJIa NepechIllicHa MapradiieM Mn? ¥, KOTOpPBIH SBJISETCH TIABHBIM HCTOYHHKOM
BbIageHus MnO,:

Mn®* +1/,0, + 20H ~ = MnO, + H,0.

MnO, He ocaxnaercs B cBobomHoM pacteope. [l Hauana OCaXICHUA He-
00X0/M KaTaMTHUECKHH 3bEKT MOBEPXHOCTH, T. €. HAJMIHE Anpa, KOHKPEMH
MJIM HOBCPXHOCTH NOPOMBL [IByMs IJAaBHEIMH MHHEpaJaMH eJe30-MapraH-
LIEBBIX KOHKPEIMi SBJIAIOTCS OEPHECCHT M TOAOPOKHT, Pa3/IMYAIOLIMECT B OCHOB-
HOM CTCNCHBIO OKHCJICHHS M TMAPAaTHPOBAaHHOCTH, KOHTpoJmpyemoit Eh cpenst
OTJIOXEHUS. B TOZOpPOKATE MapraHel MOXET 3aMeIATbCS KAk HHMKEJIEM, Tak
M MEJIbIO, YTO OOBACHAET MX OOM/ME B OGOTALICHHBIX TOZOPOKHTOM KOHKpe-
musax. B tabn 14-3 npuBeneHsl KOHIEHTpALMH NSTH METAUIOB B KOHKDEIHIX.

Tabnuua 14-3. Cpeanee comepxanne Mn, Fe, Co, Cu, Nis xKeJe3o-Maprau-
LeBLIX KOHKPeIMAX M3 AriaHTHYeckoro, THxoro m Vnamiickoro okeanos (]
7) R cpeiuke 3navennsi 1us Muposoro okeana [218]

ATjnaHTHYeCKHH OXeaH Tuxuif okean
Cpenanee Maxkcumane-  Munumans-  Cpennee Maxcumane-
HOe Hoe Hoe
Mn 16,18 37,69 1,32 19,75 34,60
Fe 21,2 41,79 4,76 14,29 32,73
Ni 0,297 1,41 0,019 0,722 2,37
Co 0,309 1,01 0,017 0,381 2,58
Cu 0,109 0,884 0,022 0,366 1,97
WUnnuiickuit okean MupoBoit okean
Munnamans-  Cpenuee Makcumams-  MunnMams-  Cpennee
HOe HOE HOE
Mn 9,87 18,03 29,16 11,67 17,99
Fe 6,47 16,25 26,46 6,71 17,25
Ni 0,161 0,510 2,01 0,167 0,509
Co 0,052 0,279 1,04 0,068 3,323
Cu 0,034 0,223 1,38 0,029 . 0,233

Konkpeumn B Bepxeit (Mopckas Bona) W HikHeit (ocapox) ceoux wacrax,
BO3BLILIAIOUXCSA HAJl YPOBHEM [HA, OTJIMYAIOTCA [0 CTPOEHHIO U XUMHYECKOMY
cocraBy. B Bepxmeit wacTn xummueckue peaxuum IDPOUCXOJAT MEXAY MODPCKOH
BOIOH M KOHKpeLMeil, a B HHXHeil, Haxoad1neiics B ocaZike,—~ MEXIY MOPCKOM BO-
JOH, KOHKpelweif u ocagkoM. Huxusis 9acTp ropaszio 6osmnle oboramesa Map-
TaHICM M ME[bIO, & BEPXHsA —KeNe30M M kobametom [218]. JKemeso-mapran-
LCBLIC IIICHKM Ha NOBEPXHOCTH CJIOEB KPEMHEH, BBICTYNAIOMMX M3 OGHAXEHMIT
KOPEHHLIX NOPOX ¥ HE KOHTAKTUPYIOLMX C JOHHBIMM OCAJKAMH, 10 XUMHIYECKO-
My COCTaBy CXOAHBI C BEPXHHMHM 4YacTAMH KoHkperumii. CoctaB KOHKpenmii Ha
aHe Muposoro okeana (puc. 14-24) Bapbupyer u3-3a pasMyuii B MHHEPAJIOTHH,
HCTOYHHMKAX 3JIEMEHTOB U CPEJbI OCAaIKOHAKOIUICHHS. MICTOUHHKH 3/1IeMEHTOB MO-
IYT MEHATRC B 3aBUCHMOCTH OT Bapuaimit GHOJNOTHYECKOH IpPOAyKTHBHOCTH,
KoJIeOaHM# MHTEHCHBHOCTH, PACIIOJIOKEHHAS U THUIIOB BYJIKAHM3MA, & TaKxKe Apy-
THX (aKTopOB.

Cropocmu gopmuposanua. ¥Kene3o-Mapranuessie KOHKPEHHMHU PACTYT MelJICH-
HO. PanmoMeTpuyeckuMu MeTonamMu JaTHpoBaHus YCTaHOBJIEHBI CKOPOCTH PO-



14. BUOTEHHBIE 1 AYTUTEHHBIE OCAIKH {05

Prc. 14-24. HexoTopbie perdoHa/bHbIC PasiMiMs TEOXMMUHYECKOTO COCTABA KEJIE30-MapraHlEeBhIX
koHkpetuii Tuxoro okeana [218]. Tloxa’aHel IJaBHEIE T€OXMMHYECKHE IPOBHHIMHM KOHKDELWHH
B Tuxom okeane: I-roper Mua-Tlacuduk (xonkpenun Goratst Co u Pb, 6eaust Ni u Cu); 2-kon-
KpPeLWH CPEIHEro CoCTasa; 3 —KOHKpelunH, oboramennbie Ni u Cu, Gennsie Co; 4 —koBKpermH, 060-
ramennble Ni, Cu 1 Mn, 6emnvie Co; 5—xoukpemmu, oGoramennsie Co u Ti; 6 ~xonkpemun, o6ora-
wensbie Ni, 6enubie Co; 7-moasoamele ropsl Kamudopauiickoro 6Gopaeprnenaa (kOHKpeIUH
oboramensr Co, 6eaubl Ni n Cu); 8 —KOHTHHeHTaJbHbIH Oopaepnenna (koHKpeuun oboraiueHsl Mn
u Mo, 6emnsr Ni, Co, Cu, Pb, Fe u Ti) KpecTkamMd MNOKa3aHbl CTAHUMH ONPOGOBAaHMA.

cta mpuMepHo oT 1 1o 4 Mm/10° siet wmm 0,2-1,0 mr/(cm? - 1000) set. Ins cpas-
HEHHMsi HAaIIOMHHM, 4YTO OCAJK{d HAKAIUMBAIOTCS CO CKOPOCTBIO Gojiee 1 M/10°
JeT Jaxe B PaliOHaX MEMJICHHOH CeAWMEHTAlWH, YAAJICHHBIX OT HMCTOYHHMKOB
KOHTHHEHTAJIbHOTO O00JIOMOYHOrO MaTepuaja, H BHe 00sacTell BhICOKOH GuOJIO-
FMYECKOM MPOAYKTHBHOCTH. POCT KOHKpeuii MOXeT OBbITh IPEPBIBUCTHIM BCIIEI-
CTBUE YePEIOBAHUS MHTEPBAJIOB 3aXOPOHEHHUS OCAJAKAMH U OTKPBITOTO HAXOXIE-
HHMS HA MODCKOM [HE, a TaKX€ HAJMYUSA WS OTCYTCTBUS BXOLSAIMX B COCTAB
KOHKpenuii MetasuioB. Kpuinaceamu [608] 0GHAPYXHIL, YTO AyTHTEHHOE OCAX-
neave Mn Ha e TuXoro okeaHa MOYTH MOCTOSIHHO M YTO BapHaluM €ro abco-
JIOTHBIX KOHIIEHTPALMil B ocajxax, BEPOSTHO, OTPaxaroT JIOKAJIbHBIE OTJIMYHS
B CKOpOCTAX ceauMeHTamuy. KoHkpermuy OOBIYHO HAXOMATCA HA TOBEPXHOCTH
WM YaCTUYHO 3aXOpoHeHBl. OYEeHb MeHJIEHHbIE CKOPOCTH aKKyMYJISIIHH MOJI-
TBEPXKIAIOT, YTO XKEJE30-MapraHLeBhle KOHKPEHUH CYIIECTBYIOT HE TOJBKO OJa-
rojiapst CBoei HeOOBIMHOHM CIIOCOOHOCTU NPHUTATHBATH UMEIOIIMIICS BOKPYT Map-
TaHel, HO W BCIEACTBHE TOIO, YTO HEKHH MeXaHH3M IPENATCTBYET MX
3axopoHeHu0. KoHKperwmn 06bIYHO OCTArOTCA Ha MOBEPXHOCTH M aKKYMYJIMPYIOT
MapraHel; IpUMEPHO C TOH e CKOPOCTBIO, YTO M OKPYXarollMe Oocaiku. Ecim
. KOHKpEUMH 3aXOPpOHAIOTCA, HX POCT npekpamaercs. Hammune KoHKpenuit B rog-
HOBEPXHOCTHBIX CJIOSIX OCAJKOB HEKOTOPBIX paliOHOB MOKA3LIBAET, YTO OHM AcH-
CTBHUTEJILHO B KOHEYHOM cyeTe 3axopoHsroTcsa. Kakum obpa3oM oM Tax 1onro
ocraroTcss Ha noBepxHocTH? Ilo 3TOMy BONIpPOCY HET €QMHOTO MHEHHS, HO BO3-
MOXHBI CJIE[lyIolMe OOBACHEHHS: MUrpaIMs KOHKpElHi BBEPX C TOM e CKO-
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POCTBIO, C KakOH NOJHMMAETCA HOBEPXHOCTb OCAIKOB; M3MEHEHHE CKOpPOCTEit
pocTa ¢ mepuojamMu OBICTPOro pocTa BO BpeMs 3PO3WH BMEIIAIOIINX OCAJKOB,
TNPEPLIBACMEIMI MEUICHHBIM POCTOM KOHKPELMH BO BPeMsl OCaJKOHAKOILICHHS ;
POCT KOHKpELWil Npy ABMXKEHHHM IIOBEPXHOCTH OCAIKOB BHU3.
3aXOpOHEHHBIE KOHKPEMHM HE HM3MEHSIOTC ¢ riybuuoiil. ClienoBaTesbHO,
OHU He (opmupyroTcs 3a cdeT auddy3uu 3JeMEHTOB BBEpX M3 paHee 3axopo-
HUBIIMXCSE KOHKpenuil. IlepekaTeiBaHWe NPUOOHHBIMH TEYEHHWSAMM WJIM O¢H-
TOCHBIMH OPTaHM3MaMW MOXKET YAEpPKUBATh KOHKPELMH Ha NOBEPXHOCTH. Bepx-
HIOIO YacCTh KOHKPELMM MOJHO OMNpEeNeNMTh IO OTJIOKEHWIO Ha HEH OCaaKoB.
Beio Taxxke oOHapyXeEHO, YTO HEKOTOPbIE KOHKPELMH MEePeBePHYTHI, MOCKOILKY
B HUX €CTb YeTKHH Bepx. Bropoit Mexanu3m (BymsHne OeHTOCA) OUYeHb BEPOSTEH,
TaK Kak Ha NOJBOIHBIX (oTorpaduax JHA MPOCIEKUBAETCS YETKAS KOPpPEISIHs
MeXy KOHKpPEHUsIMU UM OEHTOCHBIMHM OpraHm3MaMHu. MeXOy BCTpEYaeMOCTBIO
KOHKPELWH W IPHUIOHHBIMM TCYEHHSIMH C BBICOKHMH CKOPOCTSMH CBS3b 0olice
cnabas. Bo MHOTHX 00JacTAX ¢ BBHICOKOW YMCJICHHOCTBIO KOHKDCLHA, TAKHX, KakK
3KBaTOpHAJbHAs 4acThb TMXOro OKeaHa, He OOHApYXEHBI CBHIETENLCTBA 0OJIb-
IIOM aKTUBHOCTU NPUIOHHBIX TEYEHHUH ; CIENOBATELHO, B 3TUX PAaHOHAX KOHKpe-
LUH HE MOTIJIM 00pa30BaThCs 3a CHET UX JesitebHOCcTH. C Ipyroil cTopoHsl, 60-
raTeie MOJIS KOHKpeuuil oOHapyXeHbl Ha OIpPEHC/ICHHBIX YYacTKaX OKEAHCKOTO .
JHa, TaKux, kKak AHO MOXHOTO OKeaHa, Tlie PACIPOCTPAHEHbI TEYEHHS C BBICOKH-
MH CKOpOCTAMHA. B Takmx palioHax 3po3Hs JOHHBIX OCaJKOB H HEOTJIOXKEHHE
obecreunBaroT yCioBHs A8 (GOPMHUPOBAHUS XKENE€30-MAaPraHUEBbIX KOHKpPELHii.
Bo3MoXHO, 4TO, KOTZAa NMPUAOHHBIE TEYEHHSI PAa3MBIBAIOT M BBIHOCAT OCAJKH,
KOHKPELMH CMEINAIOTCS ¥ MOBOPAYMBAIOTCS, OTKPHIBASl BCE CBOM MOBEPXHOCTH,
B pe3yJIbTaTe Yero MPOMCXOMUT HapaUMBaHUE CIOEB, Kak y Jykosuibl. CHavana
KOHKPEHUH paclonararorcs Ha aHe Oojiee MM MeHee paBHOMEDHO, HE Coelu-
HAACh APYI C OPYIOM, BEPOSITHO, OGiiarofaps NEpEeABIKEHUIO MEXKIY HHMHU POIO-
X OEHTOCHBIX OopraHnm3MoB. ITo Mepe yBeM4YeHHS KOHICHTpAUWH KOHKpPELMH
OHM HA4YWHAIOT OTPAaHWYMBATH TEPPUTOPHIO M 3aMachl NHIM POIOLUMX OPraHu3-
MOB. B HEKOTOPBIX palloHaX KeJe30-MapraHIeBbie KOHKPELMH HOKPLIBAIOT MOY-
™ 1009, moBepxXxHOCTH HHA. DTH YYACTKH, HA3BIBAEMBIE MOCHMOSbIMU MHCee30-
mapzanyeevlx KOHKpeyuli, OTAEJIIOT POIOIIME OPraHU3MBI OT 3aHAacOB IHUILM
1 GOPMUPYIOT 3aIUTHYIO TOBEPXHOCTD, IPEMSATCTBYIOLIYIO 3pO3uH. B GombImH-
CTBE TaKMX MOCTOBBIX OTIEJIbHbIC KOHKPEIUH HE COCIUHSIOTCS, KaK OYJIbIKHHUKH
MOCTOBOH, BEpOSATHO, BCJIEACTBHE HX IIPOIOJDKAIOIIErOCcs MOCTENEHHOTO CMelle-
HusA. HekoTopele xoHKkpeLnu cpacraroTcs, GOPMUDPYS TBEPAYI IOBEPXHOCTB.
Pacnpocmpanenue. Bonblme KOHIEHTPAIMH KOHKDEUMA BCTPEHAlOTCs B Ce-
BEPHOH M FOXKHOH 4acTsx Tuxoro okeana (puc. 14-25), T1e OHH CBSI3aHBI C KO-
MYHEBLIMM TJIMHAMA® M MEIJIEHHO HAKAIUTMBAIOUIMMKCS KPEMHHMCTHIMA MJIAMH
F217 377, 735]. B ceBepHoit yacTn Tuxoro oxkeana MaKCHMaJbHble KOHLEHTpA-
HUH BCTPEYAIOTCs BOJM3M FOXKHOM rpaHUNbl oOUmMpHOH 061aCTH HAKOIJICHUS KO-
PUYHEBBIX TJIMH, 3aHMMaromied Oosmbiryro yactsk Cesepo-TuxookeaHckoro Oac-
ceiina. OOUMpHbIE ITPOBUHIMK PACHPOCTPaHEHUs KOHKPELHMH PpacloJiokKeHbl
B 00JacTsIX MHHHMAJIFHOTO OCaJKOHAKOIUIEHHs. BHeHmHue mnpeaens! paiioHOB
BBICOKMX KOHLEHTpaluii KOHKpeluii cOBIIAAar0T ¢ 30HAMH IOBBIIIEHHBIX CKOPO-
CTell OCAJAKOHAKOIUJICHWS 32 CYET TEPPUICHHBIX WJIM OWOTEHHBIX HCTOYHUKOB.
B Tuxom okeaHe, Ille CpeIHHHO-OKEAHCKHE XpeOThl OKa3bIBalOT MEHbIIEE BIIMA-
HHE Ha IPUIOHHYIO LMPKYJIALHKIO, KOHKpeIMH Hanbojiee OOMJIbHBI B BOCTOYHBIX

s 1 Hmerorcs MHOTOYHCJICHHBIC YKa3aHus Ha pacTBOpPEHHUEC KOHKpCI.IHﬁ B TOJIIIE OCaOKOB.— HpuM.
peo.

2 B COBPEMEHHOM I'€OJIOTMYECKOH JMTepaType Hallle YHOTPeGIIAETCS TEPMHH «IENATHYECKUe
rimnab».~ ITpum. nepes.
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Puc. 14-25. PacnpocTpanenue xelle30-MapraHueBbIX KOHKpenui B THXOM U ATIGHTHYECKOM OKea-
Hax [218]. I-mioTHOE MOKPHITHE OHA KOHKpeLusMH, MecTamu Gojee 907;; 2—KOHKpeLuH BCTpE-
4aK0TCA 4aCTO, XOTA paclpenesieHbl HepaBHOMEPHO.

U 3amafHbIX YacTAX ITPOBHMHIMME, PacIONIOXEHHBIX FOXKHEE U CEBEpHEE 3KBATO-
PHAIBHOTO Mosica 6uoreHHbIX WIOB (puc. 14-25). FOxHbId okeaH, OrpaHAYEHHbIN
AHTApKTHYECKMM HHUPKYMIOJISIPHBIM TEYEHHEM, MapKUpyeTcs OOINMPHBIMU IIO-
JIIMM KOHKpelu#, oOpa3oBaHHBIX B pe3yJibTaTe ACATEJIbHOCTH NPHOOHHBIX Teue-
Huil. B AtnantuyeckoM (puc. 14-25) u MaauiickoM okeaHax, rae ckopocTu Ouo-
[EHHOM ceaMMeEHTAlMK Bbillle (0COOCHHO B ATJIAHTHKE) U HaKallJIMBAarOTCH
TypOMIMTEI, pafiOHBI C HU3KHMH CKOPOCTSMHU OCAJKOHAKOIUIEHHS BCTPEYAIOTCH
TOJILKO MEXIy abmccajibHBIME PaBHHHAMM U CPEIMHHO-OKEaHCKUMHU XpeOTamu.
B 51X paifoHax MakCHMMAaJIbHbIE KOHIIEHTpAllM¥ KOHKDPELMH OTMEYaroTCs U BHE
HOPEeAEIIOB BiMAHMA AHTApKTHYECKOTO HUPKYMIIOJSIPHOTO TeueHus (puc. 14-25)

IIpoucxoncoenue konkpeyuil. T'eHe3nc KOHKPEIMH BBI3BIBAET OOJbIUHE M-
cKyccun, Jxcrnequims «HenneHpkepa» NpuBesia K NOSBJICHUIO YEThIPEX TJIABHBIX
runote3 GOpMHUPOBaHNs KOHKPEUil: IUIPOTEHHOM (OCcaXaeHue U3 MOPCKOH BO-
IbI), THAPOTEPMANBbHON (OCAXIEHHE W3 TUAPOTEPMAJIbHBIX PACTBOPOB, CBS-
3aHHBIX C MOABOAHLIMH BYJIKAHAMHM), TaJIbMUPOJM3HONH (BbIBETPHUBAaHUE MNOJ-
BOJIHBIX JIAB ¥ BYJIKAHOKJIACTHYECKOrO MaTepualia) i AWAreHeTHYECKO# (peMoOu-
JM3aiMsas Mn B TOJINE OCAagKOB M MepeocakAcHHE HAa TpaHMIE pasfesa
Bofa—ocanok). IlepBbie qBe rHNOTE3bl PUBJIEKIH OoJbiioe BHUMaHue. Ocaxae-
HHE U3 MOPCKOH BOJBI JOJDKHO OBITH MEIJIEHHBIM H IOCTOSIHHBIM, B TO BPEMS
KaK OCaXAeHHE U3 THAPOTEPMAJIFHBIX UCTOYHUKOB IIPH IOJBOJHBIX H3JIMSIHHAX
mpoTtekajio Obl Gosiee OBLICTPO. BOJILIIMIHCTBO NAHHBIX CBHAETCILCTBYET O HeE-
0ONBIMX CKOPOCTAX (GOPMHMPOBaHMSA KOHKpenMil. B Buae KOHKpenuil MOXET
OCaXXIaTbCA MapraHell U3 JEOOBIX MCTOYHHKOB. MHOTIHME 1OJIA KOHKpenWHd yna-
JIEHBI OT KaKHX-TMOO JIOKAJbHBIX BYJIKAHUYECKMX MCTOYHUKOB, HO TaKHE MCTOY-
HHMKH, BEPOSTHO, BaXHBI TaM, IJI€ OHH CYIIECTBYIOT.

Taxum 06pa3oM, OONEIIMHCTBO KOHKPELM pacTeT B XOOE HX NEPEKATHIBA-
' HMS Ha TIOBEPXHOCTH OCAJKOB M MEPeBOPAaYMBAHUS OEHTOCHBIMH OPraHH3MaMH.
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J1st 06pa3oBanus CIUIOLIHBIX MOCTOBBIX KOHKDPELMI HEOGXO UMb 3pO3us ocaj-
KOB M OCaX[IC€HHE KOHKPEIMH U3 BOAbLL. MHOTHE KOHKPELMOHHBIE OIS B OKeaHaxX
NPEACTABJIAIOT COGOH pe/MKTOBEIE 3ayexH. OOBIMHO KOHKpEUMH 0GpasyloTcs
B 00J1aCTsX .CO CKOPOCTAMH 0CaJIKOHAKOIUIEHHS OT 4 10 8 MM/1000 neT, npumMel-
KalolMX K 3KBATOPUAJBGHOMY MOsICY OHOTEHHOTO OCAAKOHAKOIUICHHS M
K (h1aHraM CpeaMHHO-OKEaHCKHX XpeGToB. CKOPOCTH 0CAIKOHAKOILICHHS B po-
BUHIUSX KOPHYHEBLIX TJIMH CTOJIb HH3KH, YTO J00as KOHKpEIWs, Ha4aB PacTH,
MOXET NpPOAOJ/DKaTe CBOM POCT B TEYEHHE OYEHb J[UIMTEIHLHOTO BpeMeHu!.

Pacnpocmpanenue xonkpeyuii 60 épemenu. KOHKperu BCTpevaroTess B ocai-
KaX BCEX BO3pAaCTOB OT J01IEHA OO COBPEMEHHOCTH. XOTS HamOOJIbINee KOJIMye-
CTBO KOHKDEIMH HAaXOAUTCH HAa TPAaHMUE BOJA—OCAOK, 3TO ellle HE O3HA4YaerT,
YTO OHH 00OPa30BAUCEH MIPEHMYILECTBEHHO B COBPEMEHHYIO T€OJIOTHYECKYIO 310~
Xy. MHoTHe KOHKpenMH 0ka3a/Mch Ha IOBEPXHOCTH B Pe3yJIbTaTe KOHLICHTpaIliH
IIPH 3pO3HMN.

3aXOpOHEHHbIE KOHKPELMH BCTDEYAIOTCS B Pa3pe3aXx OKEAHCKHX OCAIKOB
B Oosbumx koymyecTBax. HekoTopsle riy6oko 3aneraroime TOPU30HTHI KOHKpe-
I B BOCTOMHOH 3KBaTOpHAbHONM YacTH THXOTO OKeaHa COHEPXAT GObIIe
KOHKpEIHH, YeM BEPXHHE HECKOJIBKO METPOB OCAJIOYHOTO pa3pesa. DTO CBHje-
TEJILCTBYET O TOM, YTO B TPETUYHOE BPEMs KOHKPELHMSIMH ObLila MOKPHITA 00JIb-
Iuast 4acTb OKEAHCKOTO [HA, Ye€M B YeTBEPTHYHOE Bpems. IIpuumHOil 3TOrO MoO-
T ObITh GOJiee HU3KME CKOPOCTH OCAJKOHAKOIICHHS, OGYCIOBIEHHBIE 3aMel-
JICHHBIMH  CKODOCTAMH HAKOIUIEHUss OHOT€HHOTO MaTepualla M MeHbLIMM
TIOCTYIUICHUEM TEPPUICHHOTO MaTepualia WM MOBBIICHHON KOHIEHTpaLHeH Hc-
xoAHoro BemecTsa. ITociennee kaXeTcs MaJlOBEPOATHBIM, NOCKOJBKY yBemye-
HHUE NOCTYIUICHUS TEPPUICHHOTO MaTepHaia H yCHJIEHHE KCIUIO3UBHOTO BYJIKA-
HU3Ma B TEUEHUE NO3JHETO KaWHO30sl IOJDKHBI ObLIM YBEMYMTb KOHIEHTPALMIO
HEOOXOMMBIX U1 06pa30BaHMs KOHKDeIMil MOHOB. TakuM 06pa3oM, KOHIEH-
Tpanys KOHKDEIMHA Ha COBPEMEHHOM [IHE OKeaHa IPEeICTaBiseT coboil BTO-
PUYHBIA apTedakT, He OTPaXaloOIlMi yBEJMYEHHE CKOPOCTH POCTA KOHKPELHHi.
XMMHIYECKHI COCTAaB KOHKPELMiA Takke MEHAJICS cO BpeMeHeM. Hukeds u, Bo3-
MOXHO, Me/iii OOJIbIIE B KOHKPELHUSIX CPEAHETPETHIHOTO (MHOIIEH-0IMTOLEHOBO-
ro) Bo3pacTa, YeM B 60Jjiee MOJIOJIBIX.

@ocoputel. PochopUTEI ABITIOTCT OCATOYHBIMH MMOPOJIaMH, COCTOAIIHMM
T1aBHBIM 00pa3om u3 ¢ocdatubix (P,05) MUHEPANOB, NPEUMYIIECTBEHHO MH-
KPOKDUCTAJIJIM1ECKOTO KapOoHaT-¢pTOopanatuta. Ilepseie o6pasusl dochopHToB
CO nmHa OkeaHa ObUIM AOGBITHI IyTeM aparupoBaHHs B 1873 I. B 3KCIEeTMIHH
«Yennenmkepa» Ha KOHTHHEHTAIbHOH oKpamHe FOXHOM Adpuxn. ®ochoputs
BCTPEYArOTCS B JABYX IJIABHBIX TEKTOHHYECKMX OOCTaHOBKax: ub6O B BUIE TOH-
xux (MeHee 30 cM) MJIACTOB HA KOHTHHEHTATBLHEIX INeTb(ax u Ha BEPXHHX YacCTAX
KOHTHHEHTAJIbHBIX CKJIOHOB (Ha riay6unax ot 200 go 500 M), Ha MIATO U MeJKO-
BOJIHBIX BO3BBIIIEHHOCTSIX, OOBIYHO B 2CCONHUAIMH C MEJIKOBOIHBIMM H3BECTHSIKA-
MH W U3BECTKOBBIMH MJIAaMHM, JIMOO B BHE MOLIHBIX TOJII (6oJice HECKOJLKHUX
COT METPOB) B TCOCHHKJIMHAJIAX, [¢ OHH ACCOMMHPYIOTCS ¢ GOTaTHIMH OpraHu-
T€CKUM BEIICCTBOM CJIAHIIAMM, KPEMHSIMH, JOJOMHTAMH M B MEHbIIEH CTENeHH
u3BeCTHAKaMH. DochopuTsl Hanbosee OGUILHEL HA KOHTHHEHTANBLHOM LIENbe
¥ B BEPXHEH YaCTH KOHTHHEHTALHOTO CKJIOHA, € OHH HEPEIKO BCTPEYAOTCS
B Bule ghocgopumosvix konkpeyuii muameTpoM Gonee 25 cM. Bee xe warme BCTpe-
HaloTCsA KPYNHBIE arperaThl, INIACTMHBI ¥ rajbkd. B smnx dammsax dochoputsr

! MicuepmbiBarome MaTepuasl 0 TeHe3HCy KOHKPCHHMH, MX CBOHCTBAM H 3aKOHOMEPHOCTAM
pacnpoCTpaHeHHs NpUBEACHE B paboTe «JKeneso-MapraHuesrie KOHKpenHH THXOro oxeaHa.— M.:
Hayxa, 1976.—IIpum. peo.
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TpeJCTaBJIEHB! B KOHTJIOMEPATOBBIX WJM HEKOHIJIOMepaToBhIX (opmax. Konrmno-
MEPATOBLIE THUIBI COCTOAT U3 (ochaTH3npoBaHHOH TajbKH, M3BECTHAKA H Ma-
kpodayHbl B LEMEHTE M3 IJlayKoHuTa ¥ Apyrux muaepanos. Conepxanue doc-
data B Takux nopolax paBHo B cpeaHem 18),. HekoHrnomepaToBbie THIBI
HpeACTaBISIOT c000it dochaTH3UNPOBAHHBIE H3BECTHSIKH, coaepxamme o 159
¢poctaTta. BobIUMHCTBO GOCHOPHUTOBBIX 3ajeXel HA KOHTHHEHTAJIBHBIX OKpa-
HHAX peaukmosbie. B COBpEMEHHOM OKeaHe OHM, NO-BHIUMOMY, (popmupyroTcs
TOJILKO B BBICOKONPOAYKTHBHBIX HpuOpexHbix 30Hax FOro-3amamnoit Adpuku
u Ilepy, rae MoJioAble TOHKOCIOHCTHIE HEKOHCOJMAMPOBAHHBIE (HOCHOPUTHI
nepeMelliaHBl ¢ pesKTOBbIME (ocopruToBeiMU KoHKpermsamu. [lna obpasopa-
uus pochopuToB HEOOXOMMA BBICOKAsi KOHLEHTpauus dochopa B MOPCKOH BO-
e, 103ToMy $OoCHOPHUTE YaCTO CBA3AHBI C 30HAMH aNBEJUIMHTA WM IPEBHHUX all-
BEJUIMHIOB, I7Ie BOABI OOOrallleHsl OMOreHHBIMA 3jieMeHnTamu. ¥ FOro-3anagHoi
Adpuxu nogbeM Gorateix hochopoM Boj cBS3aH C cucTeMor BeHrennckoro Te-
yeHns;, 4YTo M obycioBmuBaeT popmuposanme dochopuros [970]. Pochoputs
6anxu Arymbsc K ory ot KOxHol AQpuku IpeAcTaBIsAIOT coOOH OOHY M3 Kpym-
HEHIIIMX B MHPE OCaJOMHBIX 3aiiexeil pochopuToB Ha MopckoM AHe. Mx o6pa3so-
BaHHME OOYCJIOBJIEHO KPYIHBIM OPEBHHM alBEJUMHIOM'.

dochopur MoxeT obpazoBaThCs IyTEM 3aMelleHHs KapOonaTta ¢ocdatom
B BOCCTAHOBJICHHBIX OHOTE€HHBIX ocankax. Mcrounukom docdopa mpu 3ToM ciy-
KMT IIPOAYKIMs IIAHKTOHA B NIOBEPXHOCTHBIX BOAax. bosbInmHCTBO Mccnenosa-
TeNell CYMTAIOT, YTO BHICOKAs GHOJIOrMYyeckas NMPOAYKTHBHOCTb, HeobOxoammas
Juist o6pasosanus GochOPUTOBBIX 3aJIEKEH, CBS3aHa C IJIAHKTOHOM M NIPUBOIMT
K OYEHb BLICOKHM CKOPOCTSM OCaJKOHaKomjeHus. B Takux ycioBusSX 3axopo-
HsieTcd GOJILINOE KOJMYECTBO HEOKHUCIEHHOIO OPraHMYecKOro BEIECTBA B HEKOH-
COJIMIMPOBAHHBIX OCAIKaX, KOTOpoe B HajbHeliieM mpeoOpasyercs B docdo-
putel. [locnenoBatensHoe 3aMenicHuMe KapboHaTa ¢ochaToM € YBEIMYCHHEM
rIyGuHbl yAaeTcs HaOmoJaTh B MOBEPXHOCTHOM CJIOE€ OCA/KOB.

Cornaco apyroii moaem, obpa3oBanue (GOCPOPHTOB HMPOMUCXOAUT IIyTEM
HETIOCPEACTBEHHOTO OCaXAEHHS M3 60TaThiXx (OCHOPOM MPOMEXYTOUHBIX BOL,
MHHyS [POMEXYTOYHBI IIPOLECC IPOAYNMPOBAHHs IUIAHKTOHA B IMOBEPX-
HocTHBIX Bojax. Ha Ganke Arysbsc 6orateie docdopoM Bobl TOIHMMAKOTCS HA
kpail wembda (oxkono 150 M) B pesynbTaTe JWHAMUYECKOTO ANBEJUTMHIA. bo-
rateie GochopoM BOAbI B 3TOM paiiOHE PacIpPOCTPaHAIOTCA OT TEPMOKJMHA 10
nHa. BepxmemuorneHoBble Mopckue (oCOPHTEI HIMPOKO PaCHPOCTPAHEHBI BO
BCEM MHpE, YKa3blBas Ha 3HAYNTEJIbHBIC aNBEJUIMHIU HAJ MEJKOBOJHLIMU ILIAT-
dopmamu. B 3T0 BpeMs KpOMe aNBeJUIMHIOB [OJDKHBI ObLIIM CYLLECTBOBATH elile
u apyrue crnenuduyeckue ycioBus, OOBICHAIONME IMPOKOE PaCIpOCTPaHEHHE
($ocpopHTOB, HO OHH NOKA HE BBISBIIEHHL

IleomMTBI NPEACTABISIOT cOOOM MIMPOKO PacpOCTPAHEHHYIO Ipymily OeJbix
MM OecUBETHBIX BOJIHBIX AFOMOCHJIMKATOB, CXOAHBIX IO COCTAaBY C NOJICBEIMH
HINaTaMM B 06Pa3yrolMXCcs KaK IPOAYKThI BbIBETpUBaHUA. OHH acCOLUMMPYIOTCS
¢ MEIUICHHO HAKaMIMBAIOLIMMUCS TJIyOOKOBOOHBIMH OCaJKaMHM, OCOOEHHO C KO-
pUYHEBBLIMHM [JHMHaM¥. B riIybOKOBOJHBIX OCajJikax HamOOJiee IIMPOKO pPacpo-
CTpaHeHbl [B¢ I'PYNIBI IEOIMTOB —(QHIUIMICAT U KJIMHONTHJIONHT.

! Mexanusm coBpemeHHOTO $ochOpETOO6Pa3OBAHNS B 30HAX MPHOPEKHBIX ANBEIUIMHIOB, Pac-
kpoiTeiil T. H. BatypusniM (1969 1.), npeacraBiseT cobol CIOXHBIA MHOTO3TAIHBIA NIPOLECC, BKJIFO-
yaroumit GHOreHHOE CBA3BLIBAHME PAacTBOPEHHOTO (ocdopa PUTONIAHKTOHOM, OCANKIEHHE ero Ha
MHO B COCTaBe ILUIAHKTOHOTEHHOTO OPraHMYECKOTO BellecTBa, cTarmBanue P,Os B Xode OHArcHesa
B KOBKpEIIMH HJIM MHKPOKOHKDEIME ¥ KOHIEHTPMPOBAHUE TIOCNENHUX MPH NEpEMBIBE 0cankos. Onu-
CaHue SBJIEHHS COBPEMEHHOTO Qochopuroobpasopanus saperucrpuposano B CCCP xak HaydHoe
oTkpeiTHe B 1984 1. mox Ha3spaumeM «wbdexkt Batypmma».—IIpum. peo.
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DUIANNCAT —HauboJiee PACIPOCTPAHEHHBIH [EOUT B OKEAHCKHX OCAIKAX —
BCTPEHACTCS B BUAC YIUIMHCHHBIX NPU3MATHYECKHX KPUCTAJLIOB. B o6iacTsx
OYCHb HU3KUX CKOPOCTEH OCaJKOHAKOIUICHHUS €r0 COJAEPKAHUE JOCTHIAET 509 ot
GeckapbonaTHoro matepuana ocaaxos. Ha nue Tuxoro okeaHa bwumncuT ac-
COLMHPYETCS ¢ OKCHTMAPATAMH >Keje3a M MapraHla, MOHTMOPUIIOHHTOBBIMU
[JMHAMM, TIAJATOHHTOM M JIPYTHMM BYJIKAHOTGHHBIMH dYacTuuamu. Meppeit
u Penap B 1891 1. BbICKa3am nmpeanoJioxeHue, 4Tto bunmncut o6pasyetcs B pe-
3yJIbTaTe U3MEHEHNs! (IIOIBOHOTO BHIBETPUBAHKS) BYIKAHOKJIACTHYECKOTO MaTe-
puajna Ha OKEAHCKOM [He. B 4acTHOCTH, QUIUNANCHT MOXET BO3HMKHYTH mpH
TIOABOIHOM M3MCHCHMHM NAJIATOHMTA, KOTOPBIA CaM NpencTaBisieT coboil mpo-
AYKT U3MCHEHHS MMOJBOJHBIX BYJIKAHHYECKUX MOpod. OH BCTPEYaeTcs B BHMAE KO-
PHYHEBBIX WJIM XKEJITBIX BBIJEJCHUH B MHTEPCTHLHMAX IHIUIOY-JIaB.

KrmusHonminomT BetpeuaeTcs Bo Becex Tpex okeaHax, HO HamboOJce OGMIEH
B ATnantuxe [99]. OGLIMHO CYMTAIOT, YTO KJIMHONTHJIONMUT obpasyeTcs B pe-
3yJIbTAaTC U3MEHCHHS KMCIIOrO BYJIKAHOTEHHOTO MaTepualia, 0COBEHHO pHOIMTO-
BOTO ByJ/IKAHIECKOTO CTEKJA, a TAaKXKe ONaJoBOTO KpeMHesema. Takum o6pa-
30M, OH MOXET (OPMHMPOBATBCS 3a CYET KAaK BYJIKAHWYECKHX, TaK
H HEBYJIKAHWYECKUX HMCTOYHUKOB.

Mopckoii 6apur. Baput (BaSO,) nmpoxko pacnpocTpaHeH B IJIyGOKOBOHBIX
OCajikax B BHJIC KDUCTAJUIMYECKMX MJM MHMKPOKPHCTAJUIHYECKAX (Ba3; KpoMe To-
IO, OH MOXXET 3aMEeMIaTh BEIUECTBO (eKabHbIX NesuleT. Ero cpennsis konuenTpa-
sl paBHA MPUMEPHO 177, HO MOXeT nocturath 10% B GeckapGOHATHOM Belle-
CTBC HEKOTOPBIX THIOB ocamkoB [215]. Baputr o6pasyercs ymbGo B xome
TIOJIBOJHOM THAPOTEPMANLHOM HeATELHOCTH, JMGO 33 CYET GMOTEHHOTO MaTe-
puana. YCTaHOBJIEHA YeTKas 3aBUCHMOCTb MEKIY COAepKaHuEM Gapus u 6uos0-
THYECKOH NPOMyKTUBHOCTHIO [18].



15. TEOJIOTUYECKAS POJIb MPUJOHHBIX TEUEHUN:
JBXEHUE N ®JIYKTYALUU ITOTOKOB

Ha smom nymu Kaxcemca Heu3bencHvim, umo no-
8ePXHOCMHbBIE 600bl CEBePHOIl U 10MCHON X0A400HbIX
30H PAHO UAU HOZOHO GOANCHBL ONYCHIUMBCA HA OHO
oxeana u obpazoeams mam Moy 800, MOWHOCMb
KOMopoil 3asucum oOm CKOPOCMU NO2A0WIEHUS €10
menaa Huxcesencaujeti 3eMHOU KOpbl U @bluiesenca-
WUX NOBEPXHOCMHBIX 600.

Tomac X. Xakcau

I'eonornyeckue HHAMKATOPLI NPHIAOHHBLIX TeYeHHH

Beenenne. B xonne XIX B, unTepec k riybMHAM OKeaHa BHI3BAJI MOSBJICHUE
Haykd okeaHoJiorus. CHavana OyIneBaym CTpPacTd BOKPYI BOIIpoca O TOM, MO-
XeT JIM CyUIeCTBOBAThH JKU3Hb NPH OTPOMHBIX [IABJICHHSX, HU3KHX TeMIepaTypax
1 B abCcoMOTHON TeMHOTE IJIyOOKOTO OKecaHa; OpraHM3alusd IKCHCIUIMY Ha
«YenneHmKepe» SBUIACH NPSIMBIM PEe3yJbTaATOM 3THX CHOPOB. OKCIEAULHS
GBICTPO paccesiyia MpeNCTaBJeHUs O Oe3KI3HEHHOCTH abuccaibHbIX IyOUH, HO
noTpe6oBasoCh €lle MOYTH CTO JIET, YTOOB ONpPOBEPrHYTh CTOJb XKE HEBEPHYIO
HIEI0 O HEMOABIKHOCTH BOj TiybOKOro OkeaHa. BBeneHHble B 3a0ityxaeHue
re0JIOrd MCIOJb30BaJIM UCKOMAeMble 3HaKu PO M pa3sMBIBOB, HAMJICHHbBIE B MO-
poJax BceX BO3PACTOB, Kak JOKa3aTeIbCTBO, YTO 3TU MOPOIbI SBIIFOTCH MEJIKO-
- BOIHBIMH OTJIOXeHHsMU. [Jaxe korma B 1968 r. Hadasock riybokoBoaHoe Oype-
Hie, GOJIPIIMHCTBO CTPATUTpad)OB OXK/ANO HAWTH B TIIyOOKOM OKEaHe MOJIHBIE,
HEHApYIICHHBIE Pa3pe3bl OCaAKOB U HCKONMAaeMbIX ocTaTkoB. OKa3asoch, 4TO He-
HapyLICHHEIE Pa3pesbl SIBISIOTCS UCKIIOYEHHEM, a HE npasuwiioM. B nocrennue
TOIBl 3PO3Hsl U NEPEOTIIOKEHHE OCAIKOB HA OKEAHCKOM JHEe ObUmM NPU3HAHBI
MPOKO PACHpPOCTPAaHEHHBIMU NPOIECCAMM KaK B MPOCTPAHCTBE, TaK U BO Bpe-
MeHH. Pazim4ue 3aKOHOMEPHOCTEH OCaJKOHAKOIUICHHMS W HECOTJIacHs MOKA3bi-
BAIOT, 4TO IIy6OKOBOMHAS OCAIOYHAs JIETONHCh OOBIMHO HEMOJHaA. JDTH HeECo-
[Jacusi MHTEPHPETHPOBANICH KaK ITOKAa3aTeNM JMU30JMYECKOTO IOTOKA IpH-
JOHHBIX BOJ, OOYCIOBJIEHHOTO H3MEHEHHSMH KJIMMATHYECKMX YCJIOBUH WK
TEKTOHHYECKOW KOH(UrypalMy OKeaHCKMX OacceHHOB. boublllas BEpOSTHOCTH
TOTO, YTO HNPHIOHHAS UMPKYJIALMS UIPAeT BaXHYXO POJIb B NEPepaclpecsieHIN
rJiyOOKOBOMHBEIX OCaIgKOB, BIepBble Oblla oco3HaHa I'eoprom Broctom B
1930-e rr. CHavaia OH, OCHOBBIBAACH Ha MOTEHIMANBHOHN TEMIEPATYPE, KOPPEKTHO
IIPE/NOIOKH HAJMYKE AOBOJBHO CHJIBHBIX HPUIOHHBEIX TeueHui B FOxHO#H AT-
JAHTHKE, a TO3JHEee M3 JUHAMHYECKHX DPAcueToB BbiBeN ckopoctu 10-15 cm/c.
[TpsMBIe HHCTPYMEHTAJILHBIE N3MEPEeHUs TIIyOMHHBIX TeUeHHH NOATBEPIUIH €ro
pacyeThl, HO TEOJIOTH BCE €llle MPOJOJIKAIM CKENTHYeCKd OTHOCHTBCS K Cylle-
CTBOBAHHUIO B ITyGOKOM OKeaHe TEYEHHI C JOCTATOYHO OOJBIMMM CKOPOCTSMH,
CHIOCOBHBIX 3poAMpoBaTh IHO. Ilociie TOro Kak OOIIMPHbIE IIPOCTPAHCTBA OKEaH-
ckoro nHa OblmM coTorpadmpoBaHbl, OCTAIMCh JMIIL OTACIBHBIC CKEITUKH.
IIps HOPMANBHBIX YCIOBHAX NOABOJAHBIE KaMephl Ha cTaHImMax genaroT 10-30
doTorpaduii, mpudeM Kaxablii Kagp 3axBaTeIBAeT 2-3 M moBepxHocTH aHa. Ta-
KMM 06pa3oM ObLI POJEMOHCTPUPOBaH 3(POEKT BO3ACUCTBHS NPUIOHHBIX Teve-
HUil ¥ JPYTUX CeJUMEHTALMOHHBIX IIPOLECCOB Ha MOP(OJIOTHIO MOPCKOTO OHA
U BeIpabOTaHbl KPUTEPUH WACHTH(GUKALMH ¥ UHTEPIPETAlMM CO3LAaHHBIX Teve-
HusvMu GopMm peibeda. Cremsl NPUAOHHBIX TEYEHHH BapbUPYHOT OT elBa 3a-
METHBIX CTJIaXEHHBIX YYaCTKOB JHA M €JIAOOTo HAKJOHA PACTYIIMX HA [HE opra-
HA3MOB Yepe3 JIMHHM TEYeHW#, OcaJoyHble IUIeH(EI U 3HAKM PACH O 3HAKOB
pa3MbiBa U OOHAXEHHBIX MOCTOBBIX, JIMILCHHBIX OCAIKOB.
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BeisiByieHHe NyTeit pa3sBUTHS DPasiMiYHBIX (OPM pembeda OKEaHCKOTO IHA
obecneunBaeT HHPOPMAIMIO O IIPUPOZIE W CTPYKTYpPe bermuueckozo nozparuyHo-
20 €A051 OKeaHOB. beHTHYECKUI NOI'PAaHUYHEIN COH OT/IMYAETCS OT BBIIENIEKa-
IMX BOA OJIM30CTHIO MOBEPXHOCTM MOPCKOTO nHA. OLEHKAa JMHAMMKH ¥ HCTO-
PHH Da3BUTHA 3K30TEHHBIX GOPM peibeda MO3BOJISET yCTAHABIMBATH, HACKOIb-
KO BaXHBIMH U OBICTPBIMU OBUTH ITyOUHHBIE TEYEHHS B NPOLLIOM H KAK OHH
M3MEHSIIOT TNOBEPXHOCTh OCaikoB ceiyac. Heobxomumo mnomuepknyth, 4TO
KpynHble GOpMbI penbeda IHA OKeaHAa MOTYT He OTPaXaThb XapakTepa coBpe-
MEHHOH TIJyOMHHOH LMPKYJIAIMH, MOCKOJLKY €CTh JOKa3aTeNbCTBA TOTO, YTO
KPYNHBIE aKKyMYJISTUBHBIC IPAIbI CHOPMUPOBAMNCH B MPOLLIOM, KOTAa NpH-
JIOHHBIE TeueHUs Obum 607ee aKTHBHBIMU. XOTS 3TH IPSbl SABJISIOTCS peJHK-
TOBbIMM (opMamu, OHE GyQyT TPaKTOBAThCSA B JAHHOH IJIaBE Kak bopmel 10-
BEPXHOCTH OCaJKOB COBPEMEHHOTO MOPCKOIO IHA.

Bosbluas 4acTs niomaay OHa OkeaHOB OMBIBAETCH [OBOJBHO MeUICHHBIMU
[JIyOMHHBIME TEYEHHSIMH (CO CKOPOCTSIMH MeHee 2 CM/C), KOTOpPbIE IEPEHOCAT XO-
JIOZHBIC ¥ [UIOTHBIE NIPUAOHHBIC BOJbI M3 MOJIAPHBIX PafiOHOB B JApYTHE HaCTH
OKeaHCKUX 0acceHHOB, Iie NPHUAOHHBIE BOIbI MEIJICHHO TOAHMMAIOTCS M 3aMe-
INaI0T MOBEPXHOCTHRIC BOABL ONHAKO MPAMBIMA H3MEPCHUSAMH TEYeHHH B OIIpe-
ACTEHHBIX CEKTOpaX abMccal Ha CPeTHMX IIyOMHAX YCTAHOBJEHBI CKOPOCTH [0
40 cM/c. Cxopoct 1o kpaiiteii Mepe 15-20 cm/c COXPAaHAIOTCS Ha PacCTOSHUH
70 0,5 M ot mHa. Ha cpennue ckOpocTH MOTYT HakiaasiBaThes [IPUIIMBHBIE KO-
NeGaHNsl BEJMYMHON HECKOJBKO CAHTHMEHTPOB B CEKYH/Y, HO OHH MOKA €Ile Clla-
60 usyyennt. Tam, rie TeyeHue o6TekaeT NOXBOMHYIO FOpy, JIOKaJbHask CKOPOCTh
MOXET YBEJMYMBATBCA B 2 pasa.

AbuccanmpHas nMpKyssnus (cM. T 8) KOHTPOJMPYETCSH YeTHIPbMS BaXKHBIMH
daxTopamu: 06pa3oBaHHEM NPHAOHHBIX BOX B ONPEHEICHHBIX palioHax, pelibe-
(oM 1Ha, MEXOKEAHCKHMH CBS3SMH H IPOXOJAMH, BpameHueM 3emum. Ilnort-
HOCTHbIC MIOTOKH HMIIYT CaMble ITyOOKHEe MYTH B OKeaHaX. DTH TPAcCH OMpese-
JUIFOTCA B OCHOBHOM B3aMMOJICHCTBHEM KOH(UIYpallMM OKEAHCKOTO JHA U CHJL,
NPUBOIMMBIX B JEHCTBUE BpalleHMEM 3eMiM. Ted4eHMs NPOXOIST MIpenMy11ie-
CTBEHHO BIOJIb 3allaffHBIX OKpauH OacceiHOB. DTO cleACTBUE NEHCTBHS CHIIBI
Kopuomica (cm. ri1. 8), Hanpassrommeit Tevenus: Booas m306at. Takhe Teqenus
HA3LIBAFOTCS KOHmypHbimy. ONHAKO TeueHHE MOXET He MATH BHOJb M3006aT, ec-
JM Ha HETO NEHCTBYIOT MHBIE CHJIBI, TAKHE, KAK PA3IHYMs NOTCHIMAIbHON ILIOT-
HOCTH H B3aUMOJICUCTBHE C JIPYTHMH ABMKYIIMMHUCS BOJHBIMA MAaccaMi. TeM He
MCHEE I'COJIOTHYECKas POJIb MPUIOHHBIX TEYEHHH OCOGEHHO 3HAYMTENLHA BAOJD
SamajHbIX OKpaMH OKeaHOB. B AtnanTuke MIynmii Ha ceBep MOTOK IUIOTHBIX
AA/1B (aHTapKTHYECKHE IPHOOHHBIE BOJBI) OKA3LIBAET BIMSHHUE B OCHOBHOM Ha
pacnpocTpanenne ocankos B KOXHOH ATnanTHke, B TO Bpemst kak B CEBEPO-3a-
NaiHO¥ ATJIAHTHKE BJIOJIb BOCTOYHOM OKpaunbl CeBepHOM AMepHKky Ha 10T IBH-
XKETCA NOYTH CTONL K€ CHibHBIA moTok CAI'B (ceBepoatiantuueckme riy-
OHMHHBIC BOJBI). DTH TEUEHHS Pa3MBIBAIOT OCAIKH H TMIEPEHOCAT X Ha IOT, XOTH
TFombeTpuM MoXeT pacnpocTpaHSATBCS AOCTATOYHO r1yboko, 4TOGBI OCHOX-
HATL 3aKOHOMEPHOCTH MX BO3IeicTBUA. IlomoGHOE neiCTBME NPHUIOHHEIX BOJ
OTMEYAETCAd M Ha 3anafHbIX OKpauHax Tuxoro w VHOMIACKOrO OKEaHOB.
CuNbHEIE TeUeHHS CBA3aHBI TaKXKE C MEXOKEaHCKOI LUUPKYJIANNEH 4epe3 npo-
XOZbI MEXy KOHTUHEHTAMH U OCTPOBAMH, TAKHMH, Kak Npojmssl Jpeiika, Tu6-
pantapckuii u Puopuackuit, FOkaTaHckuii kanan u 6peum B xpebte Makkyopu
k 10Ty oT HoBoit 3enanmuu. BaXxabIMU ¢ OKEaHOJIOTHYECKOH TOYKH 3peHNs KaHa-
7aMu ABJISIOTCSL  24y60K0600Hble NPox0dbl (gateways), COeMHSIONIHE pasHele
okeaHbl. OcoObiii MHTEpeC NPEACTABIAIOT PaflOHbI MAKCHMAJLHOTO nepeHoca
BOJI, Iae Haubosee CHIIBHO CKa3bIBAETCS AEHCTBHE TPHUIOHHBIX MOTOKOB.
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MeToant HCCJIeTIOBAHHA

Co3znannble TeyeHusiMu GopMul pesbedpa OKEAHCKOTO AHA BAPBHPYIOT B pas-
Mepax OT MHJUIMMETPOB O COTEH KHUJIOMETPOB. TOT pa3bpoc co3daeT TpydHO-
CTH B ONpPENEJICHUM XapaKTepucTHK (GopM pesbeda, HO3TOMY HeOOGXOAUMO HC-
0JIb30BaTh IMPOKHA CHEKTP METOJOB, OT MOABOAHOIO (oTorpadupoBanus no
CEeHCMMYECKOTO METOAAa OTPaKEHHBIX BOJIH. VICTOPHS NPHIOHHOM IMPKYJISILAHA
U3y4Yajack TakXkKe PasMYHbIMM JIMTOJIOTHYECKAMH W MMKPONAJIEOHTOJOTHYECKH-
MH METOAaMM, KaX[blii M3 KOTOPBIX KPATKO DACCMAaTPUBAETCS HUKE.

Busyabnbie u reodpusnueckne Meroant. @omozpaduu ona. Tpsamble HaGimoe-
HUsl OKEAHCKOTO [HA /Il M3y4€HHS MHMKpopeibeda TpeOyroT HMCHOJIb30BaHHs
NIPUTOJHOM AJIst paboTel MOA BOIOM MHMCTAHIMOHHO YNPABJIAEMON MM aBTOMa-
THYECKOH NOJBOMHOM TejeKaMephl. 3HAKH PsGW M Pa3MBIBOB, 4 TAKKE BBHIXObI
KOPECHHBIX MOpOA BNEpBhIe ObM choTOrpadupoBansl Xu3eHOM B KOHIE 1940-x
IT. B ATantuke 1 MeHapaoM B Hadasie 1950-x rr. B Tuxom oxeanel. D1H uccie-
JoBaTe/ cOOpaH NepBbie NPSMBIE I0KA3aTeILCTBA CHIBHBIX TEYEHHH B TyGo-
koM okeane. Ilo3anee Xusen u Xosumcerep paspaboTann MeTompl HHTEpIpeTa-
mun doTorpaduit JHA NPaKTHYECKU [UIS BCEX M3BECTHBIX HPHIOHHBIX OOCTAHO-
BOK. bBosbimuCTBO (oTorpadmii Ha BO3BBILIEHHBIX Y4acTKax pesbeda—rIo-
ABOJHBIX rOpax H YCTyNax, a Takxke B IJlyGOKOBOIHBIX KaHajaX AEMOHCTPHDYET
BICYATIAIOIINE CBHACTEIHLCTBA AKTMBHOCTH NPHAOHHBIX TeyeHMH., K BUIMMBbIM
Ha MOJBOMHEIX (oTorpadusx 3ddexraM NPUAOHHBIX TEHEHHIT OTHOCATCH OTKJIO-
HEHHbIC NOTOKOM IIPHKPEIUICHHbIE OEHTOCHBIE OPraHH3MbI, o6iaka Wia, B3My-
YEHHbIE KaMepOW, a TakXe JIMHUM TEYCHHUH, 3HaKu psbu M pa3MbIBa Ha [He.
Y psina GEHTOCHBIX OPraHU3MOB-PUIBTPATOPOB, TAKKX, KAK TOPTOHADHH Mop-
CKHe JIJIMH, BbIpaboTanach yriaomeHHas Gpopma, yao6Has A OPONyCKaHUs Ye-
pe3 Tea0 MakCMMAaJbHBIX KOJIMYECTB BOJbI; OHM OPHEHTHDYIOTCS MEDIEHIMKY-
JApHO  TeueHuto. Takum o06pasoM, OpHEHTaLMss OPraHM3MOB, M3OTHYTBIX

- IPUIOHHBIMK TEYCHUSIMH, YKA3bIBACT HANPABJICHUS TeueHW. IIpuIoHHBIE Tede-
HUS CO3MAIOT HEKOTOPbIE XapaKTepHbIe GOPMBI, pa3IMYMMbIE Ha IOABOAHBIX (O-
Torpagusx (puc. 15-1 u 15-2). 3T GOPMBI MOXHO BHICTPOHTH B psa B 3aBHCH-
'MOCTH OT CHJIbI TeueHMH. I1py MHHMMAJIBHBIX CKOPOCTSX TEUYCHWH IS HIIACTBIX
yYacTKOB JHA XapaKTCPHbI MHOTOYHCJICHHBIE OTYETJMBBIE XOIBI MJIOEIOB, KO-
TOPBIE CTJIAXHBAIOTCS TOA ACHCTBHEM MEIJICHHBIX NPUAOHHBIX TEYEHHH 10 TeX
nop, noka He obpasyeTcs Tiagkas NOBEPXHOCTb; OJHAKO CBUAETE/ILCTBA KH3HU
B BHJIC YaCTMYHO Pa3MBITHIX CJIEZOB BCE €Ilie MOTYT ObITh 0GMbHBIME. C yBesH-
YCHHEM CKOPOCTEH Te4eHMH Ha MOBEPXHOCTH OCAJKOB BO3HHKAIOT Y TMHEHHBIE
BAJIMKH, Ha3bIBACMbIE 3HAKAMU HAMblEa (Streamers), 3a MOJIOKUTEIBLHBIME Gop-
MaMH, HAPUMEP KOMKaMH W Xanpoymrtamu (puc. 15-1, E). JlanbHeilinee ypem-
HEHUC CKOPOCTH TEYCHHS MOXET BbI3BATh NOABJICHHE 3HAKOB psabu (puc. 15-1,
A-C). B n0x0rHax HEKOTOPHIX 3HAKOB PAOM CKAILUMBAIOTCH OTMBITBIA MECOK,
TpaBuil M MeJIKUE XKeJle30-MapraHueskle KOHKpeuuu (puc. 15-1, 4, B). C BbIcoKu-
MU CKOPOCTAMM TEHEHHH MHOTZA CBS3aHO YBEJMYEHME KOHLEHTPALMi Kejie30-
MapraHueBbIX KOHKpeuuit (puc. 15-2), nexalmx Ha MOBEPXHOCTH OCaaKoB. Tawm,
T¢ OTAEIbHBIC KOHKPELHH Pa3/iesieHbl OCaKaMH, BCETIa UMEIOTCSl BECKHE J0Ka-
3aTeJIbCTBA YMEPEHHBIX MJIM BBICOKMX CKOPOCTEH TEYEHWH: CriIaXHBaHHUE OCAl-
xoB (puc. 15-2,C), passute uuteiipos (puc. 15-1,E u 15-2,3¢) wm MPOMOMH
(puc. 15-2,E).

XapaKTEPUCTUKHA TEYEHUI MOXHO TAaKXKe YCTAHABJMBATD 110 OTCYTCTBHIO OCa-

! C navama 1950-x rr. doTorpaduposanue aHa perynsipHO HPOBOAMJIOCH B dKcheaumuax «Bu-
TA3%» U APYTHX COBETCKAX HAYYHO-HCCIENOBATENbCKAX CYA0B.—IIpum. nepes.
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Puc. 15-1, Pororpadpun gHa roro-pocroyHod wactu MHOMHCKOrO OKeaHa, CBHAETENLCTBYIOIINE
O HaJIMYMH CHJILHBIX M OYEHb CHIIBHBIX NPHIOHHBIX TeweHH# [592, c. 333]. 4 —acuMMeTpUYHbIE 3HA-
KA psby ¢ YKOPOUEHHBIMH T'PECHAMH U C PEAKHMH MEJIKMMH JKelIe30-MaPraHieBhIME KOHKPELHAMU
B 3ama[uHax; CIOpaBa IOcepeAuHE BUAHA TroJoTypus (2750 M). B—acHMMeTpHYHbIE 3HAKH pabH
C YKOPOYEHHBIMH T'PeOHIMH U CO CKOIUICHHSMH MEJIKHX JKeJIe30-MapraHleBhIX KOHKpPELHid B mecka
B 3amagunax (2750 m). C—3naku psabu (4574 M). [ —JIMHMM TeYEHHs HA TIOBEPXHOCTH OCAIKOB
(4241 m). E-ocanounsie nueitbsl, 06pa3osasiimecs n03aaM YACTHYHO 32XOPOHEHHBIX KEJE30-Map-
FaHIEBLIX KOHKPELUH, HaBEPXy B LUEHTPe TonoTypus (2974 Mm). F — MHOTOUYHCIICHHbIE XeJe30-MapraH-
UEBhIE KOHKPEUMM Ha MEeCYaHOM [HE; BUOHA OT4YeT/IHMBas OuoTypbaumms (4302 m). M.c.—mopckue
CaXKCHH. :

ZOYHOTO TIOKPOBA HAa CKAJaX MM IO XapakTepy OCAIKOB, 3alOJHSIOUIMX Tpe-
IMHBLI ¥ pacIlie/MHbBL. HanpaBieHus: TeYeHWH 4acTo ONpenessioT, H3MepPIs KOM-
[IACOM HAampaBJIEHUE [BUXKEHHS paccesHHbIX o00nakoB mima, chotorpadupo-
BaHHBIX NIPHIOHHOH KaMepoi#, a TakXe 10 OPUEHTHPOBKE XHUBOTHHIX W (opm
MHKpopebeda, Takux, kak 3Haku psOu ¥ HambiBa. HanpaBiieHust Te4eHuH, onpe-
JIeJIEHHbIC TIEPBBIMU IBYMS METOJAMH, SIBJIIOTCA JIMIIIb MOMCHTAJILHBIMH MTOKa-
satesamu. [lockonbxy 11 coznanus GopM MUKpopeibeda HEOOXOAUMBI YCTOM-
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Puc. 15-2. Potorpaduu NoJieil xene30-MaprayieBbIX KOHKPEIM HA JHE B FOTO-BOCTOYHOH 4acTH
Weuauiickoro oxeana. Ha Bcex kajpax BUIHBI MPU3HAKH OYCHb CUJILHBIX NPHAOHHBIX Teuenuit [592,
¢. 334]. A-D~MOCTOBbIC KOHKDEIMH, B KOTODHIX KOHKDELUH OYECHB IUIOTHO YJIOXEHBI: A —MOCTO-
Bas JKeJIe30-MapraHleBbIX KOHKPENHMH B 10ro-BOCTOYHOM Yactu MHAMHCKOro OKeaHa, HOYTH B LEH-
Tpe BHAHA rosoTypus (4178 m); D—~4541 M; B, C—MHOTOUHCI/ICHHBIE CEPUUYECKUE KEJIE30-MAPraH-
UeBble KOHKDEIMH B IMECYAHUCTOM OHOTEHHOM Hne Ha TIitybunax 4427 m (B) m 4207 m (C). E,
F — MHOTOYHC/IEHHBIE KEJIE30-MapraHLEeBbie KOHKPELHMH, YaCTHYHO 3ACHUIAHHEIE OCAIKAMH, 33 KOH-
KPELMAMY BHIHBl OTYETIMBEIE lUIeHE ocankoB; Ha puc. E (4003 M) BOKpYr kaxnoi KOHKpEHMH
obpasopagace kawaBka, F—3798 m.

YMBBIC MMOTOKM, 3TH (OPMBI HE JIETKO CIJIAXKMBAIOTCH KPATKOBPEMEHHBIMU
(aykTyanusaMu Te4eHHUH, €CIIM OHH HE OYEHb CHJIbHBIE. B OZIHOM M TOM e paiio-
He opueHTauus GopM MUKpopesbeda MOXKET CUIBHO BapbHpPOBATh, BO3MOXHO,
HOTOMY, 4YTO Ha OOIME 3aKOHOMEPHOCTH HAKJIa[bIBAIOTCS OYEHb JIOKAJIHHBIC
ocoOeHHOCTH penbeda. .

Ceticmuueckue npodusu ompancernvlx 604H. X0 HHU3IKOYACTOTHBIX
BOJIH. [InA M3y4YeHHs NMOBEPXHOCTH OKEAHCKOTO JHA MCIOJb3YIOTCS 3PQexThl

8*
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OTPAXCHUSI MM 3BYKa MJM Xxapakmepucmuku 3xq. CelicMMYECKHe CBOMCTBA AHA
PaClO3HAKOTCSA MO XapakTepy 3Xa HMU3KOYACTOTHBIX BOJIH, KOTOpPHIE IIPOHHKAIOT
TJ1yGOKO B TOJIILY OCA/IKOB, HO JAIOT JHIIL 0GOOLIEHHYI0 HHPOPMAIMIO O BEPX-
HUX cJosix. [lo xapakTepHCTHKaM BBICOKOYACTOTHOTO 3Xa MOXHO NOJIYYHTb Je-
TaJIbHYIO HHGOPMALHIO O BEPXHHX CJIOAX OCAJOYHOM TOJIIM, HO MPOHUKAIOT Ta-
KM€ BOJIHBI Heriy6oko. CelicMUYecKue 3alMCH JHA OKeaHa BBIABIAIOT LLMPOKHit
auanasoH GopM penbeda, 0Opa3sOBaHHBIX WM TepepaGOTAHHBIX NPUIOHHBIMH
TeyeHussMU. Crola OTHOCATCS NPOTSXeHHbIe XpeOTel CeBepHOH ATJIAHTHKY, Iie-
JIMKOM IOCTPOCHHBIE U3 OCaAKOB, NMPHHECEHHLIX TAKUMH TEUCHHUSMI.

OTi0XeHNs IPUIOHHBIX TEUEHUH He PacHpeliesieHbl PABHOMEPHO 110 OTHOLLE-
HUIo K pesbedy dynnamenta. Hepenko OHM akKyMyMpyloTCS B BHAIE IIOJIOXKH-
TEJILHBIX yIMHEHHBIX CTPYKTYD, BHITAHYTBIX NAPAJUIEJIbHO HANPABJIEHHIO TPaHC-
NOPTUPYIOILMX OCAJOYHBIA MaTepuaa NPHIOHHBIX TEYEHHH, pacHojarasich IOX
NEpUEPHIECKUMA YaCTSIMH TIOCIEJHHX. BepxHss NOBEPXHOCTb OCAJKOB IIPH
9TOM YacTO BOJIHKCTAA, ¢ TUITMYHOM JJIMHOH BOJIHBI OKOJIO 2 KM H aMIUIMTYAOM
pembeda 50 M. Tam, rae ocanounsle Teda HATAJKUBAIOTCA HA MONHATHS ¢dbynaa-
MEHTA C OJJHOHM HJIM HECKOJIbKMX CTOPOH, OOBIMHO 00pa3yeTcs KpaeBoil poB MM
KaHaJl, a CJIoM MPUOOPETAarOT HAKJIOH 0 HAIIPABJICHHIO K NpensTcTBho. Ha apy-
roif CTOPOHE NOJHSATHS OCaKH, HA0GOPOT, MOTYT 06Pa30BaTh HACKIIL. AKYCTH-
YECKHH XapaKTep OCA[KOB MOXKET CYLIECTBEHHO BapPbHPOBATH OT aKyCMUYecKu
OmUemAUso CAOUCMO20 IO aKycmuuecku HeacHo caoucmozo. B CeBepo-AMepukan-
CKO KOTJIOBHHE [IOJIETHUKOBbIE OCATKM AKYCTHYECKH HESICHO CJIOMCTBHIE TIO CpaB-
' HEHHIO C OTJIOXKCHUSMHU NPHIOHHBIX TEYECHHUI JIEAHUKOBOTO BPEMEHH, B KOTOPBIX
BBISIBJICHA OTYET/IBAsA CIIOMCTOCTh. B mesioM s oGiacrtei, Haxomsammxcs non
BO3CHCTBUEM CHIIbHBIX NPHOOHHBIX TEYEHHH, HE CBOMCTBEHHBI NEJIATMYECKHE
dopmbl o6nekanus u 3anpyxusanus. Bmecto atoro 3mech noa mefictBueM mpu-
JAOHHBIX TEYCHHH BO3HMKAIOT Pa3Ma3aHHbIE H pacCeYeHHble (POPMBL

9X0 BHICOKOYACTOTHHEIX BOJH. IIo xapakTepy 3X0rpaMm, OJIyYeHHbIX
C HOMOIIBLIO OOBIYHBIX MIMPOKOJYYEBBIX 3XOJOTOB, MOXHO BBISBIATH OMNpeEc-
JICHHBIE CBOMCTBA NOHHOTO penbeda. DTH KOPOTKHE (MEHee 5 McC) BBICOKOYA-
croTHble (3,5-12 k[') CMTHANBI HCNOJb30BAIMCH AN MCCJETOBAHHS TIPOLECCOB
OCaIKOHAKOMJIEHNS Ha AHEe okeaHa. Tumbl 3amucH 5xa KiacCHQUUMPYROTCA IO
TPEM KPUTCPHSIM: KOTEPEHTHOCTH 9Xa (COCTOMT JIM 3X0 M3 €IMHUYHOTO CHTHAJIA
UM U3 HECKOJbKMX OJM3KO PacroNIOKEHHBIX CHTHAJIOB); HAJMYHIO HIHM OTCYT-
CTBHIO GOKOBBIX OTpaxeHMH (rumepGomMYeckHx OTpaxeHHit oT GopMm penbeda,
pa3Mep KOTOPBIX MEHbIIIE pa3peliaroleil ClIOCOGHOCTH 3X0JI0TA); JUIMHE BOJIHBL,
BBICOTE, PACIPOCTPAHECHUIO M PETYJIAPHOCTH JOOBIX (OpM IOHHOrO penbeda.
IN'inep6omyeckne OTpaXkeHUs 4acTO CBs3aHBl ¢ GOpMaMU penbeda, CO3AaHHbI-
MH HPUAOHHBIMM TedeHHsIMH. CepHsi THTaHTCKMX OCAJOYHBIX BOJIH, 3aIlMCAHHANA
Ha TaKOM ceiicMonpoduie, Toka3aHa Ha puc. 15-3. Ocao4Hbie BOJHBI H3BECTHBI
TAKXKE€ KaAK XOAMbl HUMCHEH UYACMU KOHMUHEHMAAbHO20 NOOHOMCUA, abuccatbHble
AHMUOIOHDI, 2ULAHMCKUE 3HAKU PAOU W KPYIHBIE 604Hbl usd. OHM LIMPOKO pac-
NPOCTPaHeHbl Ha GONLIIMHCTBE KOHTHHEHTANLHBIX OKPAWH, Ie UX 06pa3oBaHue
CBA3aHO C KOHTYPHbIMH TeueHHAMH. Cepun runepOOIMYECKIX OTPAXEHUH, BbITS-
HYTBIX NapajesibHo u306aTaM, HHTEPIPETUPYIOTCH KaK MHOTOYMCJIEHHBIE MPO-
MBITBIE TEYCHHUAMH OOPO3IEI

®opMsI peibeda OKeaHCKOTO JHA DPa3MEPOM OT HECKOJBKMX METPOB [0
NEPBbIX KUJIOMETPOB ONPENESIIOTCS C TPYJOM, Tak KaK OHM HAaXOJATCs B Ipo-
MEXYTOYHOM MHTEPBAJIE MEXIY MpPeeIaMH JOCATAEMOCTH 3XOJIOTHOTO IPOMe-
pa ¥ NOABOIHOTO (oTorpadupoBanus. DTH TPYJHOCTH YAAJIOCh B 3HAYUTEILHOM
Mepe NpEeooJIETh IyTeM pa3paboTkm Mopckoit dusmueckoit J1abopaTopueit
CKpHNNCOBCKOro okeaHOrpadu4eckoro MHCTHUTYTA TINIYGOKOBOJHOTO Oykcupye-
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c Cnoucrtble ocaaku

2790

2830

ny6una, m. c.

2870 -

4 T
2300 238 2330

Bpema ABOMHOrO NPOXOXAEHWUA BONH, C

Puc. 15-3. CelicMugeckuii npoduim BepxHei 4acTH ocamo4noit oy (200 M) ceBepo-3anaaHoil va-
CTH ATJIAHTHYECKOTO OKeaHa, MOJIyYeHHBIH C ITOMOINBI0 MHHH-CIAPKEPA BBICOKOTO Ppa3pelleHHUs.
BuaHEI acHMMETpHYHBIE XOJIMBI HENPABIWILHOH GOPMEL, pa3feiieHHbie TPOTAMH, YACTHYHO 3aoj-
HeHHBIMH ocaakamu. (JIroGe3Ho mpenocraBieno I'eonormueckoit ciyx6oit CIIA.) M. c.-Mopckue
CaXeHH.

Moro annapata, HazBaHHOro «Qun-Toy» (Deep Tow). OtoT annmapart 6ykcupyert-
cs Ha BeicoTe OT 10 1o 100 M Haxg AHOM cO CKOpOCTBIO 2-4 kM/uac. OH JBHXET-
Csl IO CETH aKyCTHYECKHX TpaHCMOHIepoB. CucTeMa obecrieunBaeT ONpeaeiCHUE
TOYHOT'O MECTONOJIOKEHHS anmnapaTa U HMEeT JIOKaTop 60koBoro 0630pa, y3ko-
ayueBoit (4°) axonoT, ceificMonpodunorpad, paGorarommii Ha vactote 4 xI'n,
cTepeooTOKaMEPY M HENPEPLIBHBINA M3MEpHUTENs Temmepatypsl. [lapa jokato-
poB 6okoBoro 0630pa, paboraronmx Ha yactote 110 x['u, perucrpupyer 3ByKO-
pacceMBarolMe CBOMCTBA AHA Ha paccrosHum a0 500 M oT ammaparta. TTockois-
Ky 3Ta cHcTemMa crnocobHa omnpenensats. GopMmbl pemveda pasmMepoM OT
CAaHTHMETPOB A0 KHJIOMETPOB, OHA OBLIA C YCIIEXOM HCIOIbL30BAHA IJIS JETalIb-
HOTO KapTHPOBAHHS MUKpPOpesbeda MOBEPXHOCTH AHA. XapPaKTEPUCTHKH MHUKPO-
penbeda yoanoch CONOCTABUTL C MPUIOHHBIMU TEUSHHSIMH M C Pa3pe3aMH KOJIO-
HOK ocanakoB [670].

W3yuenne ocankos. Kapmuposanue ocadxos. T1oJIe3HBIM METOIOM H3y4eHUs
NEATEILHOCTH NPUIOHHBIX TECYEHMH M €€ UCTOPHH SIBJSIETCS PErHMOHAJIBHOE Kap-
THPOBAHUE BO3pPacTa IIOBEPXHOCTHBIX OCATKOB M CKOPOCTEH OCAIKOHAKOILICHWS.
B pe3yspTaTe 9pOo3uM NPUIOHHBIMU TEYEHHSMH HA JHE 4acTO OOHaxaroTcs 0o-
nee apesHue ocanku. KapTupoBaHue Bo3pacTa IOBEPXHOCTHBIX OCAAKOB IO3BO-
JSIeT BBISBUThL PaliOHBI aKTHUBHOM 3po3uu (puc. 15-4). Iepepacnpenenenue ocan-
KOB IIPHJIOHHBIMM TEYEHMSMH OKa3blBa€T BIMSHUE TaKXkKe HA CKOPOCTH
ocaJkoHakoIIeHus. CKOPOCTH 3TH MOXHO KapTHPOBATh HO KOJOHKAM H TaKHAM
IIyTEM BBIABUTE KapTHHY pacnpoCTpaHCHHUs NPHIOHHBIX TeueHHH. Komimekchoe
HCMOJIb30BAHUE IMAJIEOMATHUTHBIX M MHMKPONAJICOHTOJIOTHMYECKAX IATHPOBOK
B CEpUAX KOJIOHOK, B3ATHIX Ha OOJBIMX IUIOIIAASX, AA€T TPH 3TOM HaubOJIb-
umii 3ddexT.

I'panysomempuueckuii anaauz ocadxkos. B mponecce pasMmblBa OCagKOB Me-
HACTCA HX TPaHYJIOMETPHYECKHH COCTaB, YTO HAXOOUT OTPAXEHHE B TaKHX
CTPYKTYDHBIX NIapaMeTpax, Kak MeduanHslil ouamemp 3epen, koaduyuenm acum-
Mempuu U Koappuyuenm copmupoexu. Bozpactanue CKOpoOCTH TEYECHHS HOJHKHO
HNPUBECTH K YBEJIMYCHHUIO MEOUAHHOTO IUAMETPA, CABUTY KO3(DOdHUIMEHTa ACHM-
METPUM B CTOPOHY OOJIbIINX MONOXHMTENBHBIX 3HAYEHUH U YJIyYIIEHHIO COPTH-
poBku. IIpy MOMOIIM 3TUX CBOMCTB MOHO Pa3jm4¥aTh B KOJIOHKAX TOPU3OHTEI,
MIOABEPrUIHECS YCUIIEHHOMY BO3JEHCTBHIO TeveHHi. BoIBaym cityyam, xorga Oes
NPYMEHEHHs TAKMX KOJMYECTBEHHBIX METOJAOB MOJOOHBIE TOPU30HTHI PA3JIMYUTE
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Puc. 15-4. Kapra Bo3pacTa HOBEPXHOCTHOFO CJIOS OCAJKOB FOrO-BOCTOYHON vacTu WIHAMICKOTO
OKeaHa B MIJIJIMOHAX JIET, COCTaBJCHHAs IO pe3ysibTaTaM NOBEPXHOCTHOIO TpeHI-aHaim3a (6-ro
nopsinka). Buguel e oGumpHsie o6acti 3po3uu ocaaxos [591].

HE yIaBaJioch. JI7s aHaIM3a MCHOJIL30BAJICS TUAMA30H Pa3MEPOB AJIEBPUTOBBLIX
3epeH BMECTO MMOJHOTO IPaHYJIOMETPHYECKOTO CHEKTpa OCanka, YTO ObLIO BhI3-
BaHO METOJUYECKUMH TPYAHOCTSIMM COBMECTHOTO ONPEACIICHUS I'PaHYJOMETPH-
YECKOTO COCTaBa (ppakiuit mecka, ajeBpuTa M TJIMHBL O COOTHOMICHUSX MEXIY
CKOPOCTBIO TEHYEHHS U Pa3MEpOM HaCTHI[ /IO CHX HOP Majio M3BECTHO, MOITOMY
OHYM MHTEHCHBHO H3ydaroTcs. Xoyumcrep M XuseH [479] mpeanonaraioT, 4To
YacTULLI aJIEBPUTOBOH Pa3MEPHOCTH yAEPKUBAIOTCA BO B3BECH NPH CKOPOCTIX
TeueHusd Oosiee 1 cM/C U Pa3MBIBAIOTCH TEUEHHSIMH, CKOPOCTH KOTOPHIX NPEBbI-
maT 6 cMm/c. Pakosunbl dopamueudep necuaHod pa3sMEPHOCTH MOTYT OBITH
3pOAMPOBAHBI TEYEHUSIMH CO CKOpocTsaMu 6osiee 15 cM/c. CeeKTHBHOE BHIMBIBA-
HHE TOHKO3EPHHUCTOTO MATEpHAIa YMEHBINAET JOJIO W3BECTKOBBIX HaHO(OCCH-
Jmit o oTHOIIEHHIO K GoJice kpynHbIM popamunudepam. [Mocnenyrolee ocax-
JIeHWE BBIMBITOTO TOHKOTO MaTepHasa IPUBOIUT K HAKOIUJIEHHIO OTHYETJIHBO
TOHKO3EPHHUCTOTO ocanka. ClnenoBaTebHO, OCATOYHBIC YACTHILI MOTYT CIYKHTh
HHIVKATOPOM H3MEHEHWI CKOPOCTEH NBIXEHUS IPUIOHHBIX BOJ,

W3MeHeHHst BEIMYMHBI KO3(POUIMEHTAa aCHMMETPHH TAKXe OTPaXaroT IMHA-
MUKY OcCaJIKOHakoILleHUs. 3HaveHus kodpdunmenta Huxe — 0,2 ykasplBalOT Ha
MEJIaTUYECKUE YCIIOBUS OCAXKJCHMS, TOT/Ja Kak BeanuuMHbl Bblmie — 0,2 ceuie-
TeJILCTBYIOT O BO3MCHCTBHM IPHIOHHBIX TedeHu# [498].

Kapmuposanue nepepuisos. PacnipocTpanenue nepepbvi6og UM HECOTHACHH JieT-
KO OTpEeAeIsIeTCSA MpU TIOMOMIM TPAIUIIMOHHBIX OuocTpaTUrpaduiIecKux U najieo-
MAarHMTHBIX METO/IOB AATUPOBAHHS OCAJAOYHBIX Pa3pe30B. BOJBIIMHCTBO Iepe-
PBIBOB yAAETCH BBIAEIMTH II0 OAHOMY WMJIM Cpa3dy MO BCEM CIIEAYIOIIMM
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KPUTEPUSAM: BHE3AIIHOMY K3MEHEHHIO CTpaTUIPa(UUecKoro auana3oHa MHKPO-
(doccumi, pe3sKuM JMTOJIOTHYECKHM M3MEHEHUSM, [aJJIEOMAaTHUTHON WHBEPCHHU.
Hecornacue MOXHO pacrio3HaThb 110 MPUCYTCTBUIO TOPH3OHTA MAPraHIEBbIX KOH-
Kpelnit UM MUKPOKOHKPELHH, MO YBEJIMYCHHIO KOJHYECTBA KPYMHO3EPHUCTOTO
00JIOMOYHOTO MaTepuasa UM IO €4Ba YJIOBHMBIM M3MEHEHHSIM Xapakrepa Ha-
NJIaCTOBaHUA, BLIABJICHHHLIM METOJOM PEeHTI€HOBCKO# pamuorpaduu. OmHako
OTCYTCTBHE 3THX IIPU3HAKOB €Ille HE HCKIIOYAeT BO3MOXHOCTH CYLIECTBOBAHHS
nepepsiBa B paspe3e. B o0lieM mepephIBEI OTpaXaroT JUIIL KpaiiHdue hpeaesibl
CKOPOCTEH TEYEeHHMH, CO3JArOIMX 3TH NpusHaku. ITodHBIH Ouana3zoH Bapuanyi
CKOpOCTell TeYeHHH, CO3AarOIIMX NEPEPHIBbI, HE MOXET ObITh YCTAHOBJIEH, IO-
CKOJIBKY OCaJKy IEJMKOM YIAJICHbl, a 3HA4YUT, YHHYTOXKEHBI M BCE KPUTEPHH
OLleHKH cKkopocTell. JInisi oOHapyXeHHs MePEepHIBOB AJMTENLHOCTEIO MeHee 0,2
MJIH. JIET TpeOyIoTCsl CHeLMalbHble METOIUYECKUEe MpHeMBL. 3mech mpuobpertaer
3HAYEHHE aHAJM3 KOA(Q(PUIMEHTAa ACHMMETDHH I'DaHyJOMETPUYECKOTO CIIEKTpa
ocaakoB (puc. 15-5). VBenndeHne CKOPOCTH JBHXEHUS NPUIOHHON BOIBI MPUBO-
IMT K U3MEHEHVIO Ko3thduipeHTa acCHMMETPHM OT OTPHUIIATENHHBIX BEJIMYHH JI0
MOJIOKATENBHBIX U K YMEHBIICHHIO TeMINa ocajKkoHakoIUieHus. Korga ckopocts
JOCTHTaeT KPUTUYECKOTO 3HAYSHHMS], HAYMHAETCA 3PO3Us U OCAJI0K, HAKOIIHBLINA-
¢ B NEPHOI BO3pacTaHMs CKOPOCTH, cMbIBaeTcs (puc. 15-5). B kononke npu
3TOM HabJroJaeTcsd NPUYPOUCHHBIM K NEPEPHIBY PE3KMH Iepexol OT yCTOWYMBO
OTpULIATEIbHBIX 3Ha4eHUN ko3(duImenTa acCHMMETpUH K HEOOJBIINM TOJIOXH-
TenbHbIM. KpuTHueckass BermumHa Kod(dummenTa acUMMeETpuM, OTMEHAroIast
TOYKy Hayajla 3pO3HMU, MOXET OBITh B Pa3HBIX KOJIOHKAaX Pa3JIM4HOMH, HOCKOJIbKY
KpUTHYeCcKas CKOPOCTh TEYCHHS, OpU KOTOPO¥H HAuYMHAECTCH 3PO3HUA, 3aBUCHT OT
THIIA OCaJKa.

Hepenoc ouamomeii. IlepeHeceHHBIE BBHICOKOIMPOTHBIE AUATOMEH [IOJIFOE
BpeMsl HCIIOJIb30BAJIMCEH [JIS OIPEIENICHUs MyTell paclpoCTpaHeHHs NPHIOHHEIX
BOJ U3 AHTapKTUKA. DTH JHATOMEH MOTYT EPEHOCUTHLCH HA 3HAUHTENLHBIE Pac-
CTOSHUS OT pallOHOB OOMTaHHWA IIO TpaccaM AHTAPKTUYECKHX TPHUAOHHBIX BOI.
Takoll METOX CIIYKUT OOLMM KPUTEpPUEM IIPU NMPOCIICKUBAHUU CUCTEMBI ITHPKY-
JISIOUAM NPUIOOHHBIX BOJ, B TOM YHCJIE MX IIPOHHKHOBCHHS Yepe3 y3Kue Opeum
B OKEaHCKHX XpeOTax. AHTApKTHYECKNe IMATOMEHM OKA3bIBAIOTCS 3aXBAaYE€HHBIMH
BHOBb C(POPMHUPOBaBLIMMHUCS aHTAPKTHYECKUMHU NPUAOHHBIMU Bodamu. [lo mepe

KoathcbuumeHt acummetpumn

BeimMbIBaHWE TOHKMX
YacTuiy

OKoHuaHKe 3po3uu

3poiuna

Havano 3posuu

3poanpOBaHHLIA
cnon

Puc. 15-5. Mo e, conspiBaromasn xo3dou-
LMEHT aCHMMETPHHM OCAJKOB C 3pO3ueil npu-
IOHHBIMM TedeHHAMHU [498, c. 128]. Ysenu-
YeHHE CKOPOCTH HPHIOHHBIX TEUYEHUH H3Me-
HACT 3TOT K03GHUIMEHT OT OTPHIATENLHO-
ro A0 NnoJoxuTeasHoro. CKOpocTbh ocaaxo-
HAKOTUIEHUs YMEHBIIIAETCS 0 TeX MO, MOKa
CKOPOCTH TeYeHHil He IOCTHTHYT KpUTHYE-
CKOH BeJMYUHBI (K03(hOUIMEHT acuMMETpUn
ocaakoB ak), IPH KOTOpPO#l HAYMHAETCS aK-
TUBHAs 3PO3HA, CMbIBAIOUIas OCAAOK, HAaKO-
[IMBIIMIACS B XOJA€ NEPBOH CTAaIuM yBesuye-
HHSl CKOPOCTH TeY€HMs (IIyHKTHPHbBIC JINHUN).
Dpo3us 3aKaHYMBAETCHA, KOIJa CKOPOCTh Te-
4YEHMS yMEHbHIATCA (K03(UIMEHT acHMMe-
TpUH BO3BpamaeTcs k ak), Tak 4yTo B OTO-
OpaHHOH KOJIIOHKE MBI MMEEM pe3kuil pas-
PBIB 3HaUCHUH KO3()OUUHEHTOB aCHMMETPUH
(cIjIOLIHBIE JTMHHUM).
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pacpoCTpaHeHHUs 3TOH BOJHOM MACCHl HA CEBEP IMATOMEH MEPEHOCATCH M OTJIa-
raroTCA Ha OKEAHCKOEC IHO, TlE OHM CHyXaT 0oJiee MM MeHee NOCTOSHHBIMH
METKaMH NyTH 3TOH BOAHOH Macchl. C NOMOLIBIO JAHHOTO METOJA aHTAPKTHYeE-
CKHe QHaTOMeH ObLIM MpociexeHsl Ha ceBep A0 30° c.II. B ATTaHTHKE ¥ BILIOThH
Ao 3keatopa B Tuxom okeane [117].

Ilaseomaznummuvie xapakmepucmuxu. JIns onpeneneHus OTHOCHTEILHOMN BeJH-
YAHBI M HANPABICHUS IPUJOHHBIX TEYEHHI OLIIM MCIOJIL30OBAHBI MAJIEOMAT-
HATHBIC XapaKTEPUCTHKH KOJIOHOK TJIyOOKOBOAHBIX ocankoB [292]. Crenens
OPHEHTHPOBKH MATHMTHBIX 3€PEH CBA3aHA CO CKOPOCTAMH TEYECHHH, BBIYHC-
JICHHBIMH Ha OCHOBE JIPYTMX [IapaMETPOB OCaJKOB. JTa OPHEHTHPOBKA OIpele-
JIe€TCA ¢ MOMOLIbIO OCOOBIX MATHHTHBIX H3MEPEHHI (GHUZ0OMpOnuU MazHumHo
socnpuumuugocmu umm AMS). M3meperns B KaimMpOPHUACKUX IUISKEBBIX MECKax
NOKa3a/M, YTO OPHEHTHPOBKA MATHMTHBIX YaCTHI] COOTBETCTBYET BBITSHYTOCTH
3¢€pEH MHMHEPAJIOB, IPEABAPUTE/ILHO BLIABJICHHOM HE3aBUCHMMBIMH CTAHIAPTHLIMU
CCOMMEHTOJIOTHYECKHMH H3MepeHUussMH. B kanane Buma B ¥Oro-3amagHoit AT-
JIAHTHKE NPUJIOHHBIC TCYCHHUs, KaK U3BECTHO, OCOOEHHO CHJILHBIE; BAOJb OCH Ka-
Hajla HaKalMBalOTCS HanboJjiee KPYNHO3EPHUCTHIE OCAIKH M HaOMomaeTcs vet-

Kass OpHEHTalluss MAarHHUTHBIX 3€peEH. B »tHx ocamkax Hambosee KPYIIHBIC -

MarHMTHBIC 3€PHA OPHEHTHPOBAHBI IapAJLIEILHO H306aTaM KaHaa, YTO YKa3bi-
BacT HA JCWCTBHE TeyeHMH. B paifoHax akTMBHOrO nepeMENMBAHUA JOHHBIX
OCaZkOB OCHTOCHBIMH OpPraHM3MaMH HE [OJDKHA JOJIIO COXPaHAThCA Takas
OPUEHTAalMs; IOITOMY JIAHHBIE METOMbI, BEPOSATHO, MOJIE3HbI TOJILKO I 06na-
CTedl C MaJIbIM KOJIMYECTBOM GeHTOCa.

Pacnpocmpanenue benmocnorx dopamunugep. IpyraM NOAXOAOM K YCTaHOB-
JICHHIO 3aKOHOMEPHOCTEH paclpocTpaHeHus] aOHCCAJLHBIX BOJHBIX Mace M MX
¢aykTyauui sBnseTcs ucmosb3oBanMe GeHTOCHOM daynpl. CymecTByeT TecHas
KOppEIALMs MeXAy 3JieMeHTaMH OeHTOCHOH (ayHBI M HEKOTOpHIME abmc-
CaJIbHBIMH BOAHBIME Maccamu [202, 666, 918, 1005]. DTu accoumammu MoXHO
HCNOJIL30BaTh [UIsl BBISABJICHUA M3MEHEHHMI 3aKOHOMEDHOCTEH pacIpOCTPaHEHUs
NPHUOOHHBIX BOA cO BpemeHeM. DopamuHudeEpbl OOBIYHO SBJIAIOTCA €IUH-
CTBEHHBIM KOMIIOHEHTOM OEHTOCA, KOTOPBIH MOXET OBITH H3BJICYEH U3 OCALKOB
B JOCTaTOYHOM KOJIMMECTBE [JIs1 MCIOJBb30BAHUS B YKA3aHHBIX LIEJX. B Heko-
TOPBIX PAaHOHAX MOXHO HCIOJIb30BATh TAKXE OCTPAKOMBL

CoBpemennas riry6okoBOAHAs cpefa ropasno Gojiee OJHOPOIHA, YeM MEJIKO-
BoHast. CoJleHOCTh TJIyOMHHBIX BOX OOBIYHO MeHbIEe 35%, NpH KoJsieGaHusx
Temnepatyper o1 1 10 4°C Ha riy6unax cablmie 2000 M, coaepKaHue pacTBOPEH-
HOTO KHMCJIOpOJa BapeuUpyeT OT MeHee | mMi/n mo Gosiee 6 mu/n. Ha stux riy-
OuHaX NPOMCXOIST KpPyIHbIC H3MEHEHHs CTENEHH HEIOCHILIEHHOCTH BOA IO OT-
HOLLCHHIO K KapOoHaTy Kajblms, npudyeM U ju3okimH, u K[ Bmsror ma
KOMIUJIEKCBl H3BECTKOBBIX MHKpodoccumii. HecMOTpst Ha OTHOCHTENIBLHO He-
GosbIme pa3/myus PU3UYECKUX CBOUCTB Pa3HBIX IJIyOMHHBIX BOIHBIX Macc, GeH-
TocHBIe (opamMuHM(EPE! B MpOIECCE aJaNTalMH K 9THM YCJIOBHSAM CTAjM YyB-
CTBUTEJIbHBIMU K HE3HAYMTEJILHEIM M3MEHEHHSIM mapaMerpos. HenaBuue mccre-
JOBaHUS COBPEMEHHBIX TJIyGOKOBOIAHBIX OEHTOCHBIX (opamuHHMpeEp NOKa3aim,
uTo B CeBepHOi ATIaHTHKE ONpe/eseHHbIe BUABI CBS3aHBI CO CHENMMHUYECKUMY
[JIyOMHHBIMA BOOHBIMH MACCaMH M MapKUDPYIOT MX. AHATM3 paclpoCTpaHeHHs
4aCTO BCTPEYAIOIMXCSl BUIOB (hopaMuHMdep NMO3BOJMIT BBIAEIUTh TP YCTOHYH-
BO MOBTOPAIOLMXCA (PayHHCTHYECKHX KOoMILIekca. CBsi3b 3TUX (hayHMCTHYECKHX
KOMILJIEKCOB C TpeMsi 060CO6IeHHBIMY TJIyOMHHBIMH BOJHBIMHU MAaCCAMH MOXET
ObITh BEIABJIEHA MO HX pacrpocTpaHenmio. B ob6nactax pacnpocrpanenus AAJIB
(c Temnepatypamu 1,5-2°C Wim BbILIE) YACTO BCTpedaeTcs (payHHCTHYECKHH KOM-
IJICKC, B KOTOPOM AOMHHUpPYeT BUA Epistominella umbonifera. Bropoii ¢payuuctu-
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YeCKMA KOMILIEKC, B KOTOpoM mpeobnanaroT Epistominella exigua w Planulina
wuellerstorfi, XxapakTepeH Ui PaHOHOB DPACHPOCTPAHEHHMs APKTHYECKMX IPH-
nounbix Bod (AJIB) ¢ Temnepatypoit 2-3°C wym nmxe. [IpumMepHo Ha 40° c. i
xoMIuiekchl ¢ E. umbonifera m E. exigua TepsiroT CBOK MHAMBHIYATLHOCTD,
# 06pasupl U3 3TOro paHoHa CIMSHHA M NEPEMCIUMBAHMS [BYX THIOB IIpH-
JOHHBIX BOA HMEIOT NPOMEXYTOYHbIH xapakTep. ITockoJbky TemnepaTypHble
pa3yM4us MEXIy BOJAHBIMM MAaccaMH MHHHMMAJILHBI, HabymonaeMele dayHucTHYC-
CKME Ppa3MyMsi MOTYT OBITh BBI3BaHBI HEKOTOPHLIM TIOBBIILEHMEM COJIEHOCTH
U COJEPXAaHUA PACTBOPEHHOIO kuciaopoaa B A/IB WM pas/muvaMH IIEJOYHOCTH
WM COAEPXaHHsS NMTATEJbHBIX BEUIECTB. YaleHHBIE APYr OT ApPYyra mpoOsl
C KOHTMHEHTAJbHOTO NOJHOXHS M cKioHa CpeIuHHO-ATIAHTHYECKOTO XpebTa
coaepxart ¢dayHy, B koTopoil nomunupyrot Uvigerina peregrina, Globocassidulina
subglobosa nu Hoeglundina elegans umu Nummoloculina irreqularis u Gibicides ku-
llenbergi. 3Tn daynnl casanst ¢ CAI'B (2-4°C).

N3 nonobHeIx HabioneHMt MOXHO 3aKJIFOUMTH, YTO pachpeneseHue dpayHbl
OINPENECHHO HE KOHTPOJMpyeTcs OGaTHMeTpHei, XOTs MecTaMu OHO B obIeM
cnenyet uzobatam. TeMnepaTypa, cCogepkaHue KMCIOPOId, CONEHOCTh B OTIEIIb-
HOCTH, NO-BHANMOMY, TAaKKE HE ONPEIC/IAIOT pacnpoCTPaHEHHE TiIy0OKOBOIHBIX
GentocHbIXx PopamuHndep. JIpyrue GpakTopsl BMeCTe ¢ TEMIEPATypOH, BEPOAT-
HO, 0oJiee BaXKHBI

Iockoimky E. umbonifera Tak xopoiuo MapkupyeT AAJIB, ee MOXHO HCHOJIb-
30BaTh IS NIPOCJIEXUBAHUS NEPEMEILIEHUS 3THX BOJ Yepe3 IyGOKOBOIHEIE Gac-
ceHHbl. OCHOBHOM CMBICH TaKHX MCCJIEJOBAaHHI COCTOMT B TOM, YTO C HOMOUIBIO
6eHTOCHBIX (popamMuHIbEep MOXKHO M3YYaTh PACIPOCTPAHEHHE aGHCCALHBIX BOJI-
HBIX MAcC B T€0JIOTHYECKOH HCTOpHH. B 4eTBEPTUYHOM mEepHOAE 3TH U3MEHEHHS
HMEJM 3HAUYMTEJbHYIO aMIUITYOy W IIPOUCXO[MJM B Maciutabax okeana. OnHa-
KO BCJIACTBHE CYIIECTBEHHBIX TAKCOHOMMYECKMX M3MEHEHHH cpeiau OGeHTOCHBIX
OpraHM3MOB B CPEJIHEM MHOLIEHe 3HAHUSA O COBPEMEHHOM 3KOJIOTHH GEHTOCHBIX
dopamvunndep Hesb3d NMPOCTO 3KCTPANOJMPOBATh HA3al, B PaHHMI KaliHO3OIA.
JIroGele npeacTaBiIeHus O NPEANOIOKHTENBHOM cpelie oOuTanus GeHTOCHBIX (o-
paMHHH(QEpP O CPeIHEr0 MHOLIEHA OCHOBAHBI HA KOCBEHHBIX JaHHBIX, TAKHX, KaK
HX IaJieoreorpapuyeckoe M najneobaTMMETPHUECKOE PACIHPOCTPAHEHHE, 4 TAKKe
Ha COMOCTABJICHMM C M30TPONHBIMH U JIATOJIOTHYECKMMHM IaHHBIMH.

3[)03"5!, NEPEHOC H OCAXKIACHHE NPHIAOHHLIMH TEYCHHAMH

®akTopbl, KOHTpoMpYyIomne KA. OT AHHAMAYECKOTO COOTHOLICHHS MEXIY
CKOPOCTBIO MOCTYIJIEHHA OCAagKOB M WX YIAJICHHS C OKEaHCKOro JHA 3aBUCHT
npeobiaaHue Ha JHE 3PO3HH, HEOTJIOXKEHHS MM aKKyMyJsuuu ocaakoB. Cko-
POCTb MOCTYIUIEHUS OCaJKOB ONpeAeiseTcs OHOJIOTMYECKOH INPONYKTHBHOCTLIO
M [IOCTaBKOW TEPPUICHHOTO MaTepHaJjla, & CKOPOCTh YAAJICHHS — CKOPOCTBEO MPH-
JOHHBIX TEYCHHH M arpecCHBHOCTBIO NPUIOHHBIX BOX K OHOIEHHBIM OCaJKaM.
JUmMTeNbHBIH KOHTAKT C NPUIOHHBIMA BOJAMH IIPH HEOTJIOKEHHM HPHBOIMAT
K 3HAYMTEJILHOMY PAaCTBOPEHHIO OMOTEHHBIX OCAJKOB. Y ajieHHE OCAIKOB B pe-
3yJIbTATE PACTBOPECHUS SBJISETCA PAa3HOBHUIHOCTBIO IPO3MH.

Menkomaciutabueie hopMel pesbeda aHA OOBIMHO OGpa3yIOTCA ME/UICHHBI-
MH BOJHBIMH MOTOKAMHU M DPa3BUBAIOTCS NEPNEHIUKYJISAPHO (3HAKK psAbH) wim
+ NapaJuleNIbHO (JIMHMM TEYEHHH, 3HAKH pa3MbiBa U 1uieiidbl) Tedenusm. [1pu yse-
JIMYCHAH CKOPOCTH TeYeHHS HOPMHPYIOTCSH NONEPEYHbIE CTPYKTYPhI, OOBIYHO 3TO
TUTAHTCKME 3HAKH pAOM M necyaHble BOJIHBL. CyMMapHBIM [OTOK B OQHOM Ha-
NpPaBJICHHH CO3[acT ACHMMETPHIO B IIONEPEYHOM CEYEHHM: BBEPX IO TEUCHHUIO
CKJIOHHI 6oJiee MOJIOTHE, 2 BHM3 IO TedeHuro Oosiee KpyToie. [1pu ocmmmisimsax
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Puc. 15-6. CxopocTn npumoHHBIX TeueHMi (CM/C), BHI3HIBATOIIAX 3PO3MI0, HEPEHOC U OTJIOKEHHE
OCAZIKOB B 3aBUCHMOCTH OT pa3mepa 3epeH. CKOPOCTH U3MEPEHBI HA PACCTOSHHM 15 ¢M Hajg AHOM.
MoxHO BHIETH BIMAHME KOHCOJMJANMA HA HAYaJO 3PO3MH B TJIHHAX M CHJITAX [360, 849]

NOJTy4ar0TCsl CHMMETPHYHBIE MONEPEYHble ceyeHust. [IpU yBeIMueHUH CKOPOCTH
TCUCHHS PA3BMBAIOTCA TaKUE NapalleNbHbIE CTPYKTYphl, Kak OaHku. XapakTep
obpasyroumxcst 3K30TeHHBIX (GOpM penbeda Takke 3aBHCHT OT CKOPOCTH
NIOCTYIUICHHS. OCA/IKOB, HO 3TOT BOHPOC IJIOXO H3YHEH.

TpyaHo TOUHO yCTaHOBUTL KPUTHYECKHE CKOPOCTH MPHAOHHBIX TEUEHWH, [IpH
KOTOPBIX OPOHCXOAAT IPO3HU4, NIEPEHOC U OTJIOKEHHE OCAJKOB B OKeaHaX. XOTd
0 JMHAMHKE OCaJKOHAKOIUICHHA B NPHOPEKHO-MOPCKUX OOGCTAHOBKAX H3BECTHO
MHOTO€, O HEpeHOCe TIyOOKOBOIHBIX OCAJKOB MBI 3HAeM Majio. KputHueckue
CKOPOCTH BOJIOYEHHUS YaCTHUIl IJTyOOKOBOMHBIX OCAJKOB, €C/IM OHH M3BECTHBI, II0-
3BOJIAIOT OLICHHTh MUHHUMAJIbHBIC CKOPOCTH TEYEHHUs, HeoOXoauMbie 1 GopMu-
pOBaHUs 3HaKOB PAOM M pa3sMbIBa, JIMHUM TEUCHUS W NPYTHX 0Opa3OBaHHBIX Te-
YeHUsIMA (GopM. BblM NpoBeNeHBI HEKOTOPBIE JIAGOPATOPHBIE IKCIIEPUMEHTHI
B JIOTKaX C MEJAIHYeCKUMH OHOTEHHBIMH OCAJIKaMH, B XOIE KOTOPBIX BBISCHH-
JIOCb, YTO KPUTHYECKHE CKOPOCTH JIsi 3PO3MM U3BECTKOBBIX HJIOB BAaPbLHUPYIOT
IpruMepHO OT 15 0 35 cMm/c. B paboTtax Xusena u Xosumctepa [452], a Takxe
Ioctmer [849] man 0630p HECKOIBKUX HCCIENOBAHUH BOJOYEHHS OCAJKOB B II0-
ToKax (puc. 15-6) [339]. Mx pe3ynbTaThl SBISFOTCS JMIIbL NEPBBIM MPHOIHKE-
HUEM, NOCKOJIBKY TlyOOKOBOIHBIE OOCTAHOBKHA U OCAAKU PE3KO OTIMYAIOTCA OT
YCOBHI ¥ OCAJIKOB B PeKax M HA3EMHBIX MOTOKaX. JIJish 9pO3UN HEKOHCO MM PO-
BAHHBIX IVIMHUCTBIX YaCTHI[ M.CHJITA OCAAKOB TPeOYIOTCS CKOPOCTH MPUIOHHBIX
TeyeHndt oT 10 1o 20 cMm/c, a I pa3sMbIBa YAaCTHIL IECYAHOM PA3MEPHOCTH — IPH-
MepHO OT 20 nmo 40 cM/c (puc. 15-6). OmHako U pa3MbIBA KOHCOJHMIHPO-
BaHHBIX OCA/IKOB CKOPOCTH IOJDKHBI ObITh 3HaYMTEIbHO Bbiue [339, 360, 478,
706]. IlpuBeleHHble B HBHXEHHME OCAJKM YAEPKHBAIOTCH BO B3BELIEHHOM CO-
CTOSIHMU JaXe OYEHb CJIAOBbIMH TeueHUSAMH (puC. 15-6). DTH OLEHKH MO3BOJAIOT
NpeAnonaraTh, YT0 HaX OTPOMHBIMHA NMPOCTPAHCTBAMH OKEaHCKOTO [HA MpPOXO-
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AT TEYEHHs CO 3HAYMTEILHBIMH CKODOCTSAMH, O YEeM CBHIETEILCTBYET CTOJIb
IMPOKOE PACIPOCTPAHEHHE IPO3UU AOHHBIX OCAIKOB. '

B o6meM popMupoBaHie 3HAKOB PAOU 3aBUCUT OT XaPaKTEPUCTHK OCAJIKOB
M CKOPOCTH TPHIOHHBIX TeueHmit. [Ipu yneapHOM Bece ocankoB 1,5 r/cm’ (6ms-
KOM K yIeJNbHOMY Becy ¢GopaMHHH(DEPOBBIX HJIOB) H pa3Mepax 4acTHI OKOJIO
200 MkM 3Haku psabu OyayT GOpMHPOBATHCA HPH CKOPOCTAX ITyOMHHBIX Teve-
uuit 20-40 cm/c. CornacHO OJJHOMY HCCJIEZOBAHMIO, [JI1 NPUBEACHHUSA B IBHXKE-
HHME 4YaCTHIl pa3MeEPOM OKOJIO 2 MKM TpeOyeTcs CKOPOCTh TEYEHHUSI TOJBKO
4 cM/c, a ANs pa3sMbIBa TOHKO3EPHHCTBIX M3BECTKOBBIX miioB—7 cMm/c [339, 360].
ITpencTouT elle MHOTOE CAeIaTh AJISl TOYHOTO ONPEAEICHUsE CKOPOCTEH TEUCHHH,
HEOOXOOMMBIX I8 Havaja riayOOKOBOJHOHN 3po3uM M MOAIEPKAHHMS MEepeHoca
0CaJKOB.

B HexoTOpBIX paiioHax riryOMHHBIE TE€UEHHS OTPaXaroT COBMECTHOE BIIMSHWE
JVCCHIIAIMA 3HEp2uu Hpuiuéos M CYMMAPHOTO IepeHOCA MPHUJAOHHBIX BOJ H3
OJHOU oOkeaHCKoH o6macti B npyryro. CkopocTy TIIIyOMHHBIX TEUEHHH MEPUO-
JIMYHBI: YCTAHOBJIEHBI KaK MOJyCYyTOYHBIE, TAK ¥ MECSYHBIE BapHalliK NPUJHBOB.
H3BeCcTHO, YTO OCHMJUTMPYIOIIME TPHJIMBHBIE TEUEHHS HMEIOT CKOPOCTh IO
17 cM/c HEMOCPEICTBEHHO HaJ MOPCKUM JHOM Ha IOABOJHBIX ropax. TOT Ipo-
IIeCC MOKET NPOMCXOMUTL HEMPEPHIBHO, MOJJEPKUBAs OCTPOTY I'pebHEl 3HAKOB
pa0u M CriIaXuBas ClieIbl U XOIbl OEHTOCHBIX OPTaHU3MOB. DHEPIUS NPHJIKMBOB
paccemBaeTCs B OKeaHax co ckopocTsio 2,7 -10'° apr/c, mpuueM 3HauMTeTbHAS ee
YaCcTh TEPSETCS HA KOHTUHEHTAJbHBIX OKpaWHaX M B MEJIKOBOIHBIX MoOpsx. Me-
XaHU3MBI, KOHTPOJIMPYIOIIME MPHMBHBIE TEYEHHS B COBPEMEHHOM IJIyOOKOM
OKEaHe, ¥ MX Te0JIOTHYeCKOE 3HAa4YeHUE €1ab0 H3YYEHBl, HO IPEACTABIACTCS, YTO
0 KpaiiHell Mepe B MeJIKOBOJHBIX 00JACTAX OHM MIPAlOT BaXKHYIO poJib B dop-
MHUpOBaHMK MuKpopesbeda. UMx peiicTBue M0/DKHO OBITH OCOOEHHO Cylle-
CTBEHHBIM B COYETAHMH C JPYTMMH TEUEHHUSIMH, KOTOpBIE CaMH IO cebe MOTyT He
06J1a1aTh JOCTATOYHBLIME JIJIS NEpeBOJa YacTHIl B CYCIIEH3HIO CKOPOCTAMH, HO
CHOCOGHBI YCHIMBATB 3TOT MpOliecC, AEHCTBYSI COBMECTHO. TakuM oOpa3oM, OHM
MOTI'YT UTPaTh BaXHYIO POJIb B YCHJICHHM 3PO3UM HA JHE B MEJKOBOAHBIX 00Ja-
cTax. Bo BpeMsl JIeIHMKOBBIX 3MHM30J0B, KOTAA YPOBeHb okeaHa Oblt Ha 130 m
HHXE COBPEMEHHOTO, MHOTHE KOHTHHEHTAJIbHBIE HIETb(bl MUPA M MEJIKOBOIHBIE
MOPSl OCYIIIAJMCh ¥ 3HEPTHA NPHIIMBOB Ha HUX HE PacxoJ0oBajach. XOTs MNOTEH-
upanbHeie 3QEKTsl HTOro Iporecca He sSCHBI, 60Jiee 3HAYUTEILHOE paccesHue
JHEPTHM MOTJIO MPOUCXOAUTE B OTKPHITHIX OKEAHCKHMX 00JIacTsX, B TOM YUCJIe Ha
KOHTHHEHTANBLHBIX OKpauHax'.

Spo3zuonnbie popmbi. DPO3NOHHEIE (POPMBI HIMPOKO PACHPOCTPAHEHBI BO BCEX
okeaHCKHX OacceiiHaX M BAppUpPYIOT B pasMepax OT MUJUIMMETPOB IO COTEH KH-
nomMeTpoB (puc. 15-7). DT GopmMbI KOHUEHTPHPYIOTCA BJOJL OCH TJIyOMHHBIX
TEYEHHUi, B TO BpEMsl KaK aKKyMyJISITUBHBIE (OpMBI (puc. 15-7) TATOTEIOT K 1I€-
pudepun Takux Teuenmii. Takum o6pa3oM, MakcHMaJjbHasi 3pO3us M HaubOImb-
IIlE€ KOJMYECTBO IPO3HOHHBIX (OPM COCPEAOTOYEHBI B OKEAHCKHMX IPOJIMBAX,
BHYTpHOACCEMHOBBIX KaHaJax U APYTHX MPOXOJax I NPHUAOHHBIX Bo. CaMmble
N0JIOTHE PO3HOHHBbIE (HOPMBI, BEPOSITHO, €Ba YJIOBHMO ONPEACIAIOTCS MO OT-
CYTCTBHIO Ha TIOBEPXHOCTH [HA XOJOB, OYrpoB M cjie0B NOHHOHN daynbr. Men-
komacitabusie GopMbl pesibeda co3aaroTcs B 00JIacTAX, II€ TEUCHUA JIOKAIbHO
YCHJIMBAIOTCS. 3/1€Ch XMMHIYECKOE PACTBOPEHME M MEXaHMYECKas 3PO3Hsl HpoTe-
KaroT ObIcTpee, YeM B Gum3sexallyix, JIyville 3allMINeHHBIX padoHax. K Oonee
KPYNHBLIM (OpMaM OTHOCSTCS BHIMOMHBI M IIIMPOKME DBBI, CHOPMHPOBABIIMECS
BOKpPYT MOJIOXKUTENbHBIX GOpM penbeda, TAaKuX, Kak NOJBOJHBIE TOPBI, XOJMBI,

! BaxHylo pOJIb UIpalOT TAaKKe BHYTPEHHHE BOJIHBL-ITpum. peo.
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Pre. 15-7. Topu3oHTaNbHBIE H BEPTHKATLHBEIE PA3MEPHI CCAMMEHTAIHOHHBIX tdopM pembeda ana.
(3amMcTBOBaHO M3 Report of Ocean Crustal Dynamics Committee of JOI Inc, 1979.)

oTaeabHbIe XpeOTol M 3ckapnbl. Croma ke OTHOCATCS OOGILIMPHBIE HECOTJIACHS.

Ipomounvi. OnHOM W3 caMbIX BIEYATIIAIOMMX H, BO3MOXHO, Hambojee
BAXHBIX 3PO3UOHHEIX (OpPM pesbeda OKEAHCKOTO [OHA ABISIOTCA HPOMOUHDbI
(furrows), uim 3pO3HOHHBIE XeNI06a, UTMHOM 10 HECKOILKUX KHJIOMETPOB, HIAPH-
HOH HECKOJIbKO METPOB U IIyOuHOM 0T 1 10 20 M, PachoJioKeHHBIE 3aKOHOMeEp-
HO ¢ uHTepBasioM 10-100 m (puc. 15-8) [339]. Onu TaHyTCS nmapajulebHO Ha-
NPaBJICHUIO NMOTOKa W MOTYT H3THOaThbes, NPUCHOCAOIMBAACh K JIOKAJbHBIM
0COBEeHHOCTIM GaTuMeTprH. IIPOMOMHEI YacTO BHIPAaXKEHBI HA 9XOTPAMMAX B BH-
Jie THIEPOOIMUECKUX OTPaXEHHI i BCIIEACTBAE 3TOTO BBIXOIAT 33 HPEHEIIBI pas-
pelIaroei CHoCOGHOCTH CYIOBBIX 3XOJOTOB. Pebed) NPOMOHH MOXeET OBbITH
BBISIBJICH I10 PAacCIOJIOKEHUIO TMIEPOOIMYECKUX OTPAXEHHH, H, XOTS (OPMEI pe-
Jbeha MOXHO M3Y4aTh, HCIOJIb3Ys TMIEPOOITY, TPOMOMHBL JIydIlle ¥ AeTaibHee
BCETO MCCIICAYIOTCS ¢ MOMOINUBIO NPHAOHHBIX JIOKATOPOB GOKOBOTO 0630pa U Ha-
TPaBJICHHbIX NOHHBIX poTokamep. Bopra MHOIMX MPOMOMH MOKPBITHI 3HAKAMH
psibu, a AHO BHIPOBHEHO, YTO, BEPOSITHO, CBHETEJLCTBYET O JIATOJIOTHHECKOM
KOHTpOJIe -uX Mopdooruu. [TpoMOUHEI, MO-BUAMMOMY, XOPOLIO pPa3BUBAIOTCH
B TOHKO3EPHHUCTBIX CBA3HBIX OCAIKax.

I'naBuas nmpo6ieMa B OOBSCHEHHH MPOWCXOXIEHHS MPOMOHH CBS3aHA C HX
BBITAHYTOH M y3KOH (HOPMOH, HO OYEBMIHO, YTO OHH CHOPMHPOBAHBI Y3KHMU
ObICTPBIMH CTPYSAIMH TEUEHHH, pa3/eNeHHBIX IIMPOKUMH IOJOCAMHA GoJiee Mel-
JEHHBIX TeueHHH. CKOPOCTH, HEOOXOAMMBIE [UIA TMOSBJIEHMS INPOMOMH, He-
M3BECTHBI, HO, MO-BHIUMOMY, [IPOMOHHBI (POPMHPYIOTCH CTPYSIMH €O CKOPOCTS-
Mu Gosee 10 cm/c. EcTh HEKOTOpBIE TEOOTHMYECKHE CBHUOECTEIHLCTBA B [0JIb3Y
TOTO, YTO IPOMOUHBI SIBJIFOTCSH PEMKTAMM TIEPHONOB BHICOKHX CKOPOCTEH TIpH-
AOHHBIX TeueHMH. C Tex Mop B 3THX paliOHaX MJET HOBCEMECTHOE OCAJAKOHAKOI-
JICHHE, HO MMPOMOMHBI COXPAHIOTCS, NOCKOJIbKY OJ1arosapsi cBoeMy pesbedy OHM
HpONOJDKAIOT COOMpaTh BCe NPHIOHHBIE TEYEHMs, CYLIECTBYIONIME HA JAHHOM



15. TEOJIOTMYECKAS POJIb ITPUJOHHBIX TE‘.IEHI/IH 125

yuactke aHa. M3MepeHHblE CKOpOCTH TedeHH#t 10 16 cM/c cBsa3zaHbl c Oouiee
KpynHeIMH IpoMonHamu (BuMOy1, ycTHOe cooOlleHue), Ho peajbHO AN Gop-
MHMPOBAHUA MPOMOHMH MOXET ObITh HeoOXxomuma ropasmo OoJiee BbICOKast CKO-
POCTb NMPUAOHHBIX TeueHHH. OTKPHITHE TaKUX Y3KHX YAJIMHEHHBIX 3PO3HOHHBIX
¢dopM OBLJIO HEOXMIAHHBIM M BHI3BAJIO PSA BaXKHBEIX BOINIPOCOB, KACAFOILMXCS
IMPKYJISIHA B TJIyOOKOM OKeaHe.

Pavt u mapzunasbuvie kanabl. CeiicMonpodui Mokas3ajM IIMPOKOE PaCIpPo-
CTpaHeHne KpynmHoMacIuTaOHbeIX (opM pa3MbIBa BOKPYT BO3BBHILICHHBIX Y4aCTKOB
penbeda Bo Boex okeaHCKux Gacceiinax [238]. K HuM oTHOcsTCS p8br (4acTo
KOJIbLIEBBIE) U MAP2UHAAbHbIE KAHAAbl, OOPa30BaHHBIE COCPEIOTOUYECHHEM TEUCHHI
BOKPYT BO3BBIIIEHHEIX YYacTKOB penbeda (puc. 15-9 u 15-10). I'mybuna psos
U KaHAJOB 3aBHUCHT OT BPEMEHH HPOTUPYIOIIETO BO3ACHCTBHS TEYCHUS, HAIMYUSL
HCTOYHUKOB OCAIOYHOTO MAaTepuasia M MPHCYTCTBHHA YCTOHYMBBIX K Pa3MEBIBY
CJIOEB, OrPAHMYMBAIOIIMX JasIbHeMIyro 3po3uto. Kax B TuxoMm, Tak u B ATias-
THYECKOM OKEaHe MapIUHAJIbHbIE KAaHAJLI CBA3aHBI C 3aMaJHbIMU NOTPAaHUYHBI-
MH TeueHMsMM., AKTHUBHBIE IPO3HOHHBIE KAaHAJLI MEPBOHAYAIBLHO MOTYT BO3HM-
KaTh B CBA3H C pa3jioMoo0pa3oBaHHEM, a 3aTeM NOCJEIYIOLIE 3PO3UOHHBIC
HPOLECCHl HACTOJILKO HU3MEHSIOT peibed, YTO OTYETIMBHIE YCTYIBI NEPECTAIOT
cyuiectBoBaTh. CllenoBaTeIbHO, TEKTOHHYECKHE ITPOLIECCHI MOTYT YCKOPATH 3pO-
3UI0 OTJIOKEHHM.

Ilepepuvigbi. Dpo3usi cO3MaeT Hecoriacys, Wi nepepsiBbl. IlepepbiBbl hopmMu-
pyroTcsa ymbo B pe3ysbTaTe HEOTJOXeHHs, Jmbo (DoJiee 4acTo) 3a CYET IPO3UH
M CBS3aHBI ¢ TpaccaMy MPHAOHHBIX BoZA. Co3laHHBIE 3pO3HEN NepephIBbI HaHOO-
Jiee BEPOSATHBI TaM, /i€ MOTOK OCOOEHHO CHJIbHBINA, HalpEMep B 00JacTsX, pas-
MBIBAEMBIX 3ANaJHLIMH TIOTPAHHYHLIMHM TEUYECHHSMH, BOJIM3H BO3BBIILIEHHOCTEH
penbeda WM B TeCHHHAX. [lepepbIBbI MOTYT OXBaThIBATh JIFOOOI MHTEpBaj reo-
JIOTHYECKOTO BPEMEHM, /IO JECATKOB MHJUIMOHOB JieT. [iyGokoBomHOE OypeHme
[POJEMOHCTPHPOBAJIO IIMPOKOE PACHPOCTPAHEHME IIEPEPBIBOB. JTO AEHCTBH-
TEJIbHO MapajioKC, TIOCKOJILKY IIyOOKOBOIHBIE OacceiHbl ABJIAIOTCS KOHEYHBIMH
JIOByILIKAaMK OcankoB. KccienoBaHus NMOBEPXHOCTHOTO CJIOSI OCAAKOB BCKPHIIH

Puc. 15-8. [Tonpomnas doTorpadus mpoMOMHB! Ha JHE O KOCHIM yrioM. O6paTHTe BHHMAaHHE Ha
acuMMeTpHIo npoMouHLL IIHMpUHA NIOCKOTO IHA IPOMOMHEL oKolo 1 M [339].
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Ocapounsii wneiig 3a
fpenATCcTBHNeM

Teuenne

Pos, co3aaHHbIi OrpaHnienHoM
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Puc. 159. Cxema o6pa3oBanus pBOB B OCafKax MOA AeHCTBHEM IPUIOHHBIX Tevenmit [238].

OOIUKMPHBIE PETHOHAJIBHBIC NEPEPHIBbI, TAKHE, KAK YCTAHOBJIEHHDI JxonconoM
[532] B uenTpameHOI uyacTu 9KBATOpHAJIbHOH obyacth THXxoro okeaHa. DToT -
TIEPEPEIB OTPAKAET SPO3UIO HECKOJIBLKUX COTEH METPOB OCA/IKOB, IPHIEM Pa3Mbl-
TbI OCA/IKH BILIOTB 10 30ueHa. OOUmMpHbIE IepephIBbl BCTPeYaroTes U B KOxHOM
okeane. Bce, 4TO cMBIBANOCh ¢ KOHTHHEHTOB, B KOHIE KOHLIOB IIONANaj0 Ha JHO
OkeaHa. JItob0e HM3MeHeHHe NPOJYKTHBHOCTH MOBEPXHOCTHBIX BOJL, CKOPOCTH

Puc. 15-10. CeiicMuueckuii npogums o1-
paxxeHHbIX BoH B CeBepHoii AT/aHTHKe,

SRS Ha KOTOPOM IOKa3aH POB BOKPYT IOJ-
opA fla6panop BOAHOH ropur [238].

St

7 Ay q LT
H0xHan yacts m
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MNepepsiB Ocagok

-=— Bpema KoHLA

BpemAa MakcumansHoro
} pacnpocTpaHeHua

BpemA Hayana apo3vu
{1éonpenenumo)

Ocna6neHue 3po3ni 1 pactTeopeHva
Man

YcuneHue NOCTYNNeHUA 0CajouHoro

maTepuana

{8xniouan nepemewieHne OKEIHCKOro

ana 8 o6nacts Bonee MHTEHCUBROrQ

NOCTYNNEHKA)

Bpema

YMmeHbLueHue NOCTYRNEHUA QcafKa,

v Puc. 15-11. CxemaTuueckuii paspes
YyCUnenue 3po3um v pacTEODEHA TEPEPbIBOB H HMX BO3MOXHBIC IIPH-
(EKHN‘)'{BH nepemMeuleHne O KeaHCKOro
Axa B obnacTe onee MHTEHCHBHON YHMHBI. MO)KHO OHpC}IeJ’II/ITB BPEMﬂ
3po3ny u pacTeopenual , MaKCHMaJIbHOTO pacHpoCTpaHEHHS

nnn

eAVHMSHBIA aKT 3PO3UN 1 KOHII4, @ BpEMsA Havajaa yCTaHOBHTHL

neBo3MoxHo [762, c. 115, 118].

NPUIOHHBIX BOJ MJIM MX XMMHYECKOTO COCTaBa MOJXET BJIMATHL Ha OaaHc Mexy
AKKYMYJIIMER ¥ 2po3ueil ¥, CeIOBATENbHO, HA PACHPOCTPAHEHHUE IEPEPHIBOB.
Peskue nepecTpoiiki TpacCc MOTOKOB M UCTOYHMKOB NPUAOHHBIX BOJ ObLIM CBS-
3aHBI C KPYIHBLIMH TEKTOHUYECKHUMH COOBITHSIME, KOTOPBIE ONPENEIBLIM 3aKOHO-
MepHOCTH (OpMHpOBaHHs NepepbiBoB. CyINECTByeT HECKOJIbKO BO3MOXHBIX
0OBSCHEHMI TOABJICHAS KaXJIOTO IEpephiBa B OCAAOYHOHN JIETOIMCH, HO TPYIHO
OIIPEe/ICJINTh €ro reHe3uc. Bee BO3MOXHBIE 0OBICHEHH 00pa30BaHUs NEPEPLIBOB
npuBeaeHb B paboTax BaH Anmena u ap. [1075], Mypa u ap. [762] u noka3anst
Ha puc. 15-11. Ecau kaxaplil nepepblB GOpMUPYETCS B Pe3yILTATE OJHOTO 3pO-
3HOHHOTO COOLITUS, MOXHO ONPEIESMTh BPEMsS €ro MaKCHMaJIbHOTO paclpo-
cTpaHeHus. Bpemst npekpalleHus 3po3uy MOXET ObITh yCTAHOBJIEHO, €CIM TEpe-
KPHIBAKOIIMI CJIOH He OblN BIOCIECACTBHM 3POJUPOBAH B XOJE BTOPHYHOIO
9PO3MOHHOTO COOBITHS. Bpems Hadajla 3pO3HOHHOIO COOBITHSI HEJIb3s OIpE/e-
JMTh TOYHO, OAHAKO PErHOHANBHAS OJHOBO3PACTHOCTh M BO3PAcCT OTIEJILHOIO
HECOTJIACUs IECHCTBHTEJILHO MOKA3LIBAIOT, YTO OHO ONM3KO K BO3PACTYy MOJACTH-
JIAIOUIMX OCAaIKOB.

CKOpPOCTb 3pO3UU ONpe/eNIIeTCs HE TOJBbKO NPUAOHHBEIM MOTOKOM, HO TaKXKe
M arpecCUBHOCTBLIO MMPUAOHHBIX BOX K OMOTeHHBIM ocaakaM. OO6bIYHO MOJIOABIE
MPHAOHHBIE BOIBI OOEAHEHBI KPEMHE3¢eMOM H IOITOMy OoJjiee arpecCHBHBI
K KpEMHEBBIM paKkOBHHaM, ¥eM 0oJiee cTapble MPUIOHHBIE BOABL, KOTOPBIE IIO-
CTENEHHO OGOTAIAIOTCH KPEMHE3EMOM [0 MEpe PacTBOPEHHs] OCTAaTKOB KPEM-
HUCTBIX MuKpodoccuymid. [ KajubLuTa CHTyauus NpPOTUBONOJIOXHa: Oosiee
crapeie Bojbl Oboraue CO, H, ciie1oBaTeNIbHO, arpecCUBHEE K KapOOHATY KaJbLuUs
(cM. r1. 14). TaxuMm obOpa3om, pacTBOpeHHe DUOTCHHBIX OCANKOB UIPAET pelllaro-
IIy}0 poJib B (JOPMUPOBAHUMH B HUX NEPEPBIBOB. XOTS YMCIIO NEPEPHIBOB B IJIy-
OOKOBOJHBIX OCaJIKaX IMOPA3MTEbHO, OHH BHOCAT HeOOJBINOW BKJaJ B BO3BpaT
GHOTEHHBIX IJIEMEHTOB B KpyroBopoT. OLIEHKY pacTBOpeHUs KapOoHATa KaJbLus
4 OAJIOBOTO KPEeMHe3eMa B BOOHOH TOJIIIE M Ha OKEAHCKOM [HE NMOKa3blBaloT,
yTO TO Kpaiineii Mepe 809, xapboHaToB U 967, KPEMHE3eMa PacTBOPAIOTCS [0
3aXOpOHEHHs B TOJIMIE 0caakoB. TakuM oOpa3oM, ecil NMepephIBbL B CTpaTUIPa-
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¢uyeckoit neTomucH oOpas3yroTCs 3@ CYET pa3pyLUEHHsi OHOTEHHBIX KOMIIOHEH-
TOB, CpPEHHH BKJIAJ B BO3BPATHBHIA MOTOK 3THX KOMIIOHEHTOB ROJDKEH COCTAB-
aate Beero 109, xapbonata m 29, KpemHe3eMa OT MX MOCTYIUIEHHS B OKEaH.
IlepepoiBbl ABNAIOTCA OCHOBHBIM KPHTEPUEM IOHMMAHHS OKEAHCKOH LMPKYJIS-
upu B npouvioMm. CeesieHHs IO HCTOPUM 3TOrO mpolecca obcykIaroTcs
B ra. 17-19.

Mocmosvie us sceneso-mapzanyegvix KoHkpeyuii. XOpOIIO U3BECTHO, YTO Ke-
JIe30-MapraHueBble KOHKPENUH YaCTO BCTPEYAIOTCS B T€X paioHax, rfie CKOPOCTH
CEAMMEHTAlMM [OCTATOYHO HM3KM M PpACTyIlMe KOHKPEIMM He MOKPBIBAIOTCH
ocankamu (cM. 11 14). CkopocTH ceqUMEHTAINU OCOOEHHO HHM3KM NOA AHTapK-
THYECKUM LHPKYMIIOJSIPHBIM TeueHueM [ 591]. B Ascrpasmiickom cektope FOx-
HOTrO OKeaHa Bce OOMIMPHBIE MOJIA KeJIe30-MapraHUEBbIX KOHKPELMIT CBS3aHBI
C 3po3ueil riIyGOKOBOJHBIX OCAIKOB U Aaxe Gojiee OrpaHHYEHHBIE palloOHBI pac-
HPOCTpaHEHUs] KOHKpeLu# accouuupyroTrcss ¢ ¢dopmamMu penbeda OKEaHCKOTO
JTHa, YKa3hIBAIOIIMMHY HAa AaKTUBHOCTH IPUJIOHHBIX TeueHuil. OIHaKko HE Bce IOJIS
KOHKPElMil CBA3aHbI TOJILKO C 00JIAaCTIMM aKTUBHBIX MPHUIOHHBIX TEYEHHMH (CM.
i 14) n He Bce paiOHBI HHTEHCHBHOM OHHOM 3pO3MHM, Takue, Kak miato Kepre-
jed ¥ Komnb6enn B FOXHOM HoJTyIIapuu, acCONMUPYIOTCS ¢ OOLIMPHBIMH MOJIS-
MU KEJIE30-MapraHieBbIX KOHKPELMH. X0Ts SCHO, YTO 3PO3Us YCHIMBAET Pa3BH-
THE XEJIe30-MapraHLEBbIX KOHKPELWii, Bce ke TUHAMUYecKass aKTHBHOCTb caMa
1o cebe He MOXET BBI3BATh NOBCEMECTHBIH POCT KEJIE30-MAPraHLEBBIX KOHKpe-
1y, JlpyruMu BaxXHBIMM (AKTOpamMM SIBJIIFOTCS XMMHHYECKass OOCTAHOBKA
U OJM30CTh UCTOYHHKOB IIOCTABKH 3JIEMEHTOB.

ITpoueccoi mepenoca. Ha mogsomubix ¢GoTorpadusx B HEKOTOPHIX pajioHax .
OKEaHOB BHIHBEI 06J1aka OCaJOYHBIX YacTHIl BOM3M OKeaHCKOro aHA. DTH 06Ja-
Ka YKa3bIBaIOT HA NEPEHOC OCAIKOB IPHIOHHBIME BoaamMu. Bo Beeit BomHOI TOI-
IIe KOHUEHTPALMK B3BECH OOBIYHO HU3KHE, HO Ha paccTosHud oT 500 mo 1700 M
HaJA [HOM KOJIMYECTBO YaCTHIl IIOCTENEHHO YBEJMYMBAeTCA, M B MNpeaenax
50—200 M OT AHA NPOMCXOAUT OHYECHb CHUJILHOE YBEMYEHME KOHHEHTPAllMH B3Be-
cu. IlepeHoc ocankoB B riryb00KOM OkeaHe POMCXOMUT ABYMSI PA3JIMYHBIMHU CIIO-
cobamu, MexXTy KOTOPHIMH MMEETCS MOCTEIEHHBIN IMepeXoa: OOLIMHBIMU IIpH-
JAOHHBIMH TEYCHHSIMH C BHICOKHMH CKOPOCTSIMH, B KOTOPBIX B3BECh MOXET OYCHb
CUJIbHO KOHIICHTPMPOBATHLC MO KpaHEH Mepe Ha KOPOTKOE Bpewmsl, M, Kak Ipa-
BUJIO, OOJiee pacIUILIBYATEIMU Hedesouduvimu cioamu (06makamu B3BecH) ¢ 6o-
Jiee HU3KHUMHU KOHUeHTpammamu (50-100 mkr/m). Hedenouansie cnou-31o cpas-
HUTEJIbHO JOJITOXHBYIIHE TeJa CYCIEH3WH, KOTOPhIE MOTYT JOCTHIATh MOILLHO-
CTH HCCKOJILKO COTEH METPOB HaJ OKCaHCKMM HHOM. OHH ObIIM OTKPBITHI
EpsoseiM B 1953 1. DT 1Ba mponecca, OGBIYHO JEHCTBYIOLME OAHOBPEMEHHO,
OCYIICCTBJIAIOT JIATEPAJIBHBIA IEPEHOC OCAAKOB B TUIyOOKHMX YacTSX OKeaHa.
bim3kne x 6€HTHYECKOMY NOTPAHUYHOMY CJIOKO NPHIOHHBIE TEYEHHS C BBICOKH-
MH CKOPOCTSAMH TMEPUOAMYECKH B3MYUMBAIOT OCAJKU M MEPEHOCAT maxe Ooee
rpy6blii MaTepuasn Ha KOPOTKHE PACCTOSHUS Tiepel IEPEOTIONEHHEM; Ooliee
TOHKHUE YaCTHUIIbI, BOBJIEYCHHBIE B HEDEIOUIHBIA CJIOH, MOTYT NMEPEHOCHTLC 3HA-
YUTENILHO JAJBILE, :

3HaueHue JIATEPANLHOTO MEPeHOCa TITyOOKOBOIHBIX OCAIKOB ObLIO BIEpBbIC
OLICHEHO BO BpEMsl M3Y4€HHs TreoTrpadHyecKOr0 PACHPOCTPAHEHHS OTYETIIMBO
pa3’MYalouMXCs THIIOB OC3JKOB B CEBEPO-3amaJHON 4YacTH ATIaHTHYECKOTO
okeana. B 1961 r. Dpukcon u apyrue uccienoBatem oGHAPYXUIM, YTO KUPIHY-
HO-KpPacHbIC IJIMHBI BCTPEYAIOTCA B MEXKJICAHUKOBBIX TOPH30HTAX KOJIOHOK, IO-
JIyY€HHBIX MOPIIHEBBIMH TPyOKaMH HAa KOHTHHEHTAJLHOM MOJHOXKHMH K IOTY OT
npoymsa Kabora mexny Herodaynmnennom n Hosoit MloTnanamei, Ho oTcyT-
CTBYIOT B KOJIOHKaX K BOCTOKy OT 3To# rpamunsl. [lozauee ObIJIO BhICKa3aHO
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NpPEANONIOKEHNE, YTO KPACHBIE OCAIKH BHIMBITHI U3 IO3AHENAJICO30HCKUX
kpacHeix 6asanbHbIX cioeB Heto-Bpancyuka u Hosoii lloTnanmuu u nepeHe-
CEHbl Ha FOT NPUAOHHBIMH TEYEHHSAMH, CBSI3AHHBIMU C 3aNaAHBIMH IOTPAHUYHBI-
Mu TeyeHHsAMH. OTHOCHTEIbHAs MOIIHOCTb 3THX KPACHBIX OCAJKOB YOBIBaeT
K IOTy: HA KOHTHHEHTAJbHOM IMOJHOXWH y mposmBa Kabora oHM cocTaBiroT
Bonee 507, a y mbica 'attepac—Menee 109, u 3TOT MaTepuaa o6Hapyx)eH maxe
B ocaakax BO/mM3u BaraMckux OCTpOBOB.

Jpo3usi MaTepuana MOXET IPOMCXOIUTH O4YeHb OBICTPO, HO HAKOILIEHHE
BCEH TOJIIIM —NPOIIECC OYeHb MeMJIeHHbIM. Ha momsoaubix GoTorpagusax BUAHBI
JOBHKYIIMECS BAOML AHA OOsaka B3BECH C KOHIEHTPAIMSMH, [IPEBBIIIAIOLAMUI
cpenuue s abuccaibHON oOnacTu B ueiaoM. s ocaxaeHus Gospluei 4acTu
rpyboro MaTepuaa, BepOSTHO, TpeOyeTcs JMIIL HECKOJILKO JHEH, HO OCaXIACHHE
Oornee TOHKOTO MaTepuana K3 HEDEJOMIHOTO CJIOS NPOMCXOJMT TOPa3Z0
Me1JIEHHEE.

Hedenounnbie crnon, nazsanneie Tak FOunrom n Topupaiikom [327], snep-
Bble ObLIM NpOCNEXEHBI MMM C IOMOIUBIO ONMUYEcKoz0 Hedhelomempa Ha
OONbIIMX NPOCTPaHCTBAX B BOAHOM Tojie Ha riaybuHax oT 2000 go 4500 m
y BocTouHoro nobepexbs CeBepHoit AMepuku. HedesioMeTp ciyXuT Ut n3Me-
peHHs paccesHUs CBETa in situ. DTO ONTHUYECKHH HHCTPYMEHT, IPOM3BOMSILUIA
HETIPEPBIBHYIO 3alMCh HHTCHCHBHOCTH paccesHust 6eJI0oro cBeTa BO Beeil BOAHOI
TOJIE Ha oGO0 riybuHe. PaccesHue cBeTa—3TO CJIOXKHBIN NpOIECC, 3aBUCS-
i OT KOHUEHTPALMK YacTHULl, UX pa3Mepa, GOPMEBI M COCTaBa, 4 TAKXE OT JpYy-
rux ¢aktopos. Konnenrpannn sapeupyrotr ot 10 no 100 Mkr/n. B3BelueHHbIiH
MaTepHas B OTQHILTPOBAHHBIX NIPOGax BOABI U3 PalOHOB C M3BECTHBIM pacces-
HHEM CBETa SIBJIIETCA MEpON coaepikaHHs B3BeCH B HedeaoHAHbIX ciosix. Ilo-
CKOJIbKY pacCesiHHe CBETa 3aBUCHT OT MHOTHX (akTopoB, HeoOXonauma Kaym-
6poBka npudopa nys pa3lHYHBEIX BOIHBIX Macc.

C6op B3BeCH B OKeaHe A1 OOLIEr0 H KOMIIOHEHTHOTO aHAIM30B IPOBOIUIICS
¢ noMoiupro GatomeTpoB. KoHueHTpanui B3BeCH 3HAYMTENLHBI B NOBEPX-
HOCTHBIX OKEAHCKMX BOJAX ¢ BBICOKOH OMoOJIOrmyeckoif mpoaykTuBHOCThIO. CKO-
POCTH pacnaza u HOBOOOpa3OBaHUA YACTHI BHICOKH HaJl CE30HHBIM TEPMOKJIH-
HOM. Ha cpennux riry6uHax KOHIEHTPALMU B3BECH YMEHBIIAIOTCS, HO MO Mepe
npuGJIKEHNs K JHY OHM MOTYT BO3pacTaTh 10 OJM3KHX K M3MEPEHHBIM Ha TO-
BEPXHOCTH B OCHOBHOM 334 CYET YBEJIMYEHHs B3MYy4YMBAHMA OCAJKOB Ha [HE.

buckaite 1 D#irTpeitm [101] paspaGoranmm Moaenas pacHpeneseHHs B3BECH
B okeaHax (puc. 15-12). Onu conocTaBuiM KOHIEHTPALMHA YACTHII B YMCTBIX IPO-
MEXYTOYHBIX BOJAaX W B 0OoJiee MyTHBIX NMOBEPXHOCTHBIX M TPUAOHHBIX BOJAX.
Yucmasa 600a—3TO NMPOKMI MHWHHMYM KOHLEHTPAallMM M pPacCesHHS CBETa,
BCTpeYarolMiiCd Ha Pa3/MYHBIX [NIyOMHAX B NPOMEXYTOYHBIX Bojax. KoHuen-
Tpalyi B3BECH B YHCTOM BOJE Ha 1-2 MOpPSAKA HUXKE, YeM B TIOBEPXHOCTHBIX BO-
nax. [TpucyTcTBME B3BELIEHHBIX YAaCTHL B 3TON OGJIACTH CBA3QHO C HX NEpPEHO-
COM BHH3 M3 NMOBEPXHOCTHHIX BOL. Bimxke X AHY KOHUEHTpauuW 4YacTHL CHOBA
BO3PACTAIOT 33 CYET B3MYYMBAHHs, BEPTHKAILHOTO IEPEMEIIMBAHHUS U aBEKIAHU
0CaJO4YHOTO MaTepHajia CO IHA.

BepTukaibHble NOTOKH B npelenax HedeNoHAHOro cios obycoBieHsl nep-
BHYHBIM OCAJIOYHBIM MaTepHasioM (T.€. TeM, KOTOPBIH OIyCKaeTcsi U3 BEPXHEH
YaCTH BOJHOM TOJIUM) W B3MYyYEHHBIMH YacTHIAMH (B3MyueHHBIH noTok). OHH
MOTYT OBITh pa3ieieHbl HyTeM OINpeNesicHUs NEPBUYHOTO NMoToka. Ecmm onpere-
JleHa CyMMapHas Macca B3BECH B HE(EJOMIHOM CJIOE, MOXHO CHENaTh rpybbie
OLICHKM BPeMEHH NpeObIBAHMA B HEM B3BELLUCHHBIX YaCTHUL, NIPHHSAB CTAIMOHAD-
HO€ COCTOSHHE M PAaBHOMEpHbIE OCAXICHHME M 3PO3HIo. VI OLEHKH BpPEMEHM
npeOLIBaHAs B3MYYEHHBIX YacTHI B He(EJOMIHOM CJIO€ MCIONb30BAMCh TAKKE

9-87
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KoHueHTpauud sasecu, mxr/n
1] 20 40 60 80

Puc. 15-12. Tlony4eHHBI# ¢ NOMOLIBIO
HedenoMeTpa TUIMYHBLE npoduib paiio-
Ha C MOUIHBIM HE(ETOUIHBIM CJIOEM.
Yucran MuHEMYM paccesHusi cBeTa (MJlM MHHH-
MaJibHasi KOHLIEHTpaLus B3BeCH) HA. 3a-

wom TEHEHHOW IJIOLIAJbIO0 HA3LIBACTCH MuHU-
MYMOM Hucmoti 600bl. MUHUMYM HUCTOM
BO/IBI ONPEACIACTCS KaK BEPXHMH mpeaen
HedeJIOUTHOTO CII0s, 8 BECh B3BELUEHHBIIH
MaTepuaj HHXE O3TOFO Mpejesa—Kak
CyMMapHas Macca TBEPABIX YacTHil Ha.
SOUHULY IUIOWANM B TI/cM? (3aTEHEHO).
IloxasanHas 30eck MoOJeNb HpeANOJia-
raet, 4To BCE YACTHULI, ONYCKAFOHIAECH
C YPOBHS BBHIIIE MHHHMyMa 4YHCTOH BO-
IIbI, TIOCTYNMAIOT U3 MOBEPXHOCTHBLIX BOA.
1 B3pelleHHBIH MaTepuas HUXE 4YHCTOM
BOJBI, M3OBITOYHBIH MO OTHOIUEHHUIO

K €ro KOHLUEHTPALMH B YHCTOH BOJE,
onpejenseTcs Kak Macca YacTHll (auMaro-
HalpHas IOTPHXOBKA); IMPEANoJiaraercs,
4TO OHA OTPAXAET 3aHOC YACTHL CHH3Y
BBEPX M HMX BHEJAPCHHE «BBEPX MO Teue-
HHUIO» HJIM «BBEPX MO ckJoHY». [lep-
BUYHBIH NOTOK OTPaXaeT OCTATOK HHC-

XOOAIIEr0 TOTOKAa YAaCTHL H3 IIOBEPX-

A
HOCTHBIX BOI BO BpCMH nx TpaH3MTa

0 20 20 60 g0  BHu3 [101].
KoHueHTpaumA B3BecK, MKr/n

MepBuYHLINK NOTOK

Cny6uHa BOAbI, KM

MepBu4HbIi + 83MyHeHHbIA

.
%

ocanouHbie JOBYKA. OKa3anoch, 4To BpeMs NpeObIBaHus B HIOKHEH 15-MeTpo-
BOU BOJIHOH TOJILIE COCTABJIAET OT HECKOJIbKHMX IHEH 10 HECKOJbKHMX HEelb, a
B HIKHE# 100-MeTpoBoii—0T Henmenms 10 MecsleB. Takue OTHOCHTENLHO KOPOT-
K€ MHTEpBaJbl BpEMEHM NpeObIBaHMS YKa3bIBAlOT HA OBICTPBINH OOMEH MeXIy
HNOBEPXHOCTHBIMH OCa/IKaMH U HedeTouaHBIM cioeM. VITak, YacTulbl, yHECEHHEIE
Ha 6oJIbIIME PaCCTOSHHUS B HE(QETOMIHOM CJIOE, YaCTO OCAXKAATMCh HA JHO U 3a-
TEM B3MYy4YHBAJIUCh.

Hedenonausle cion NMpOKO pacnpocTpaHeHbl B MUPOBOM OKEaHE M TECHO
CBSI3aHBI C MOTEHUHAbHBIMYM TEMIIEPATYpAMH IPUAOHHBIX BOJA; TaKUM 06pa3om,
OHU SIBISIIOTCS MHAMKATOPAMH OT/EJbHBIX NPHIOHHBIX BOJHBIX MaccC. Buckaiie
u Diittpeiim [101] 3aKkapTHpPOBaIM KOHIEHTPALMIO B3BECH B NPHIOHHOM Hede-
JIonIHOM cnioe ATnaHThku (puc. 15-13). DTa kapTa MOKa3bIBAET, YTO KOHLIEHTPA-
MY NPEBBIIIAIOT T€, KOTOPHIE YCTAHOBNEHBI B YHUCTBIX BOJAaX Ha MPOMEXY-
TOYHBIX riyOuMHax. BoOsbiasi 4acte ocagkoB He(EJOMIHOTO CIOS OTJIATAETCH
B BU/IE NTOJIOCHI BJIOJIb CHJIbHBIX 3alla/IHbIX NOTPAHUYHBIX TeYeHHuid. B apyrux yac-
TAX ATJIQHTHYECKOTO OKeaHa KOHUEHTPALMH B3BECH 3HAYMTEIbHO Hmxe. [lo-
AoGHas paboTta mokasanma, 4to # B MHIMNCKOM OkeaHe C 3amajHBIMM ITOIpa-
HUYHBIMU TEUYCHUSAMM TAKXe CBA33aHBI BBICOKME KOHLEHTpauuu B3BecH. Hede-
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JIOUJHBIA CJIOM HE ABJAETCS TACCMBHOM Maccod BOJbI, B KOTOPOH 4YacTHIbI
COXPaHSIOTCS BO B3BCLICHHOM COCTOSHUM HEONIPEOCJICHHO MOJITOE BpPEMs, OH
HNOAJIEPKUBACTCSI NIOCTOSIHHBIM B3MYYMBAHMEM U OCaXIACHHEM oOcanka, Oe3 Ko-
TOPbIX He(hEJOUOHBIA CIIOH MOXET CYIIECTBOBATH JIMIIhL HEMHOIME MECSIILL
JluHaMUYecKuit XapakTep 3THX CIOeB OOYCIOBJIMBAET BO3MOXHOCTH MHOTOKpAT-
HOTO B3MYYHBaHHS YacTHI, MEPEHOCHMBIX NAaJIEKO OT PaliOHOB UX MPOUCXONKIE-
HHS, 10 OKOHYATENBLHOTO 3aXOpoHeHHs. I1oBTOpHOE B3My4YWBaHHE YacTHIl ¥ AHA
MOXET YCHJIMBATh PACTBOPEHHE KPEMHICTOTO M KapOOHaTHOro matepuasa. He-
(eTouIHEIE CJIOH, BEPOSITHO, CYIIECTBYIOT HOJITO, HOCKOJBKY, HECMOTPS Ha TO
4TO 3pO3Hs HPONCXOAUT OBICTpPO, NepeocaxIcHue TpeOyeT ropasio OOJIBINEro
speMern. Iloctynnenue yactun B HedeIOMAHBIH CIIOH, NO-BUAMMOMY, MPOUCXO-
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Puc. 15-13. PacnpocTpasenne B3secH B HedeIOMIHOM o€ B ATIaHTHYECKOM okeane. [locTyme-
HHE B He(DEJIOUHBIN CII0M MaTepHana U3 Bbilenexkalmx cloeB BbYTeHO. (ITo Buckaiie u DiftTpei-
My [101], mut. no [706].)

g*
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JAT Ha [IHE Ha Pa3JIMYHBIX IJIyOMHHBIX ypOBHsAX. B pesysibrtate MoxeT o6pa3o-
BaThCA HE(EIONHBIN CIIOH MOIIHOCTHIO HECKOJILKO COTEH METPOB; ITHM TAKXKE,
BEPOSTHO, OOYCIIOBJICHBI KOJIE0aHNs KOHIIGHTPALMK B3BECH HA PA3HBIX IiyGMHAX
B BOIOHOH TOJILE.

bonbuias yacTe mMaTepuana B HedeJOMAHOM CO€ NPENCTABIIEHA [JIMHHCTHI-
MW YacTUUAMHM HA3eMHOro mpoucxoxzaenus. Ilak u ap. [810], Kapaep u mp.
[167] u 3anesembn u ap. [1157] usyuwnm xapaktep 4acTHIl B HegeOWTHBIX
crostx Tuxoro oxeana. Orm o6Hapyxum, 410 90%, CyMMAPHOTO PACCESHUS CBE-
Ta BBI3BAHO YacTHHaMM auHaMeTpoM oT 0,5 mo 8,5 MxkM. BO3MOXHBI HECKOJILKO
CNoco6OB NOCTYIUIEHHS 3TOTO MaTepuala B BOMHYIO TOJINY. [ JIaBHBIM Me-
XaHU3MOM SIBJIIETCA 3PO3HST MOPCKOrO JHA NPUJAOHHBIMH TeueHusimu. K apy-
TMM  MEXaHM3MaM OTHOCATCS MPUBHOC TOHKO3EPHHCTOTO MaTepuana Typ-
OMIOHBIMH TIOTOKAMHM, MEPEMEIIEHHE €ro BHHM3 IIO IOJBOJHBIM KAHLOHAM U
IOCTYNJICHUE JIEAHMKOBOH MYKH HENOCPEJCTBEHHO B IIPUIOHHBIE BOABI B paii-
OHax uX (GOpMMpOBaHMS BOKPYr AHTapkTuabl. MHbOpMAIHs 0 CKOPOCTSX oca-
KICHUS YaCTHUI[ M3 HEQPEIOUAHBIX CJIOEB HEAOCTATOYHA.

AKkymyasTHBHBIe GopMBI peabedpa. [[HO OKeaHA M3OOUIYET aKKyMyJISTHBHBI-
M popMamu pesbeda, CO3NaHHBIMU IPUIOHHEIMA TeueHUsAMH. Bapuamuu mor-
HOCTH OCaZIKOB TIPU 3TOM 3HAYUTEJIbHBI H NPEBBIIIAIOT HECKOJBLKO KHIJIOMETPOB.
Iockosbky TMOCTYNIICHHE NEIarHyeckoro MaTepuaja Ha MOPCKOE OHO OJIHO-
00pa3Ho Ha GOJBIMX PACCTOSHHUSIX, HEPABHOMEPHOCTh PACIPOCTPAHEHUS OCa/l-
KOB JIOJDKHA BBI3BIBATHCA B OCHOBHOM HpPOLECCAMH, OOYC/IOBIEHHBIMH TS b-
HOCTBIO IIPUIOHHBIX BOJ. Bapeupyronmie MOIIHOCTE OCAAKOB CBS3aHBI
C HEPOBHOCTSMH peibeda, TakuMH, KaK INOABOJHBIE TOPBI, XOJIMBI, XpeOThI
U YCTYMbI, B IPHYPOYEHHI K CTPYSAM TEYEHHH U palloHaM YCKOPEHHOIO IBHMXXECHUS
BOIHBIX MacC BOKPYT NPENSTCTBUH. AKKYyMYJISTUBHBIE (JOPMBI JIYYIIE BBIPAKEHBI
B ATJIAHTHYECKOM OKeaHe, YeM B THXOM, BO3MOXHO, Onaronapst GoJiee CHIBLHO-
My PacTBOPDEHHUIO OCAJKOB, IIEPEHOCHUMbBIX MPHIAOHHBIMH TEYEHHSIMH B TuxoMm
OKeaHe,

Mexny abuccanbHbiMu JaHAIA(TaMH, CO3JAHHBIMH TECHO CBSI3aHHBIMU
MEXy coOOH IMKJIaMU 3PO3MH M aKKyMYJISLHUH, CYILECTBYET DS NOCTENEHHBIX
nepexonoB (puc. 15-14). Dx3orennpie GopMbl pesbeda BAPLUPYIOT B pa3Mepax
OT NPaBUJILHBIX CHHYCOHJAJILHBIX BOJIH HJIa C PACCTOSHHEM MEXIY IpeCHIMU
B HECKOJIbKO KHJIOMETPOB M BHICOTOM B HECKOJBKO AECATKOB METPOB IO OYEHb
MaJICHbKUX JIMHUH TEYCHWH M 3HAKOB PAOH CaHTHMETPOBOTO pa3Mepa. MeJkue
(OpPMBI CYILUECTBYIOT HENOJITO — [IHA MM HEAETH, B TO BPeMs KakK OrPOMHBIE 0Ca-
JOYHBIE BAJBI CO3AAOTCS NOJITOKMBYILMMH NMPUIOHHBIMM TEUCHHSIMH, OMBIBAKO-
UMK PalOH B TEYEHHE COTEH THICAY I MIJLTMOHOB JieT. HauGostee sipko BbI-
PaXCHHBIE, CO3JJAHHBIC TEUCHUSMM aluccanbHble GOPMBI pesbeda BCTpedaroTCs
Ha 3anaJHBIX OKPaMHaX OKEaHCKMX OacceiHOB, NPUYEM camble KPYIHbBIE U3
HUX —B ATJIAHTHYECKOM OKeaHe. DTO OGBICHAETCS MepepaboTKOM NPUIOHHBIMU
TEYEHUSIMH OTPOMHBIX KOJI{YECTB TEPPUTEHHOIO MaTepHata, 0COGEHHO B ceBep-

HaknoHenHsie PazmeiTbie . OBHaxennsle nopoas!
OpraHuIMb) HaK NIOHEHHbIE Wneiigu € KapMmaHamu

OpraHu3Mbt NuHwn Teverni ocapxoa 3uaku padu Poguoe o AHTHAKOHBI necKa u rpasua

HANPABJIEHUE TEYEHNA 100 cm/c

Puc. 15.14. 3¢0exT (BbIpaxeHHbIH B MHKpODEbehe TIOBEPXHOCTH OCAKOB) YCKOPEHHS TEYeHHM Ha
Aue oxeaHa. (CKOpPOCTL TeueHus yBesmuupaeTcs Bnparo.) (B. C. Heezen, C. D. Hollister, The Face of
the Deep, 1971.)
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Pnc. 15-15. BoaHsl 0CaIKOB HA QHE OKeaHa. Beepxy moxaszaH ceficMonpoduiib, NOIyYEHHbIH NMpU Ya-
ctote 3,5 xI'n, BRM3Y —GaTumMeTprueckuit npodum [339].

HOM vacTH ATJIAHTHYECKOTO OKeaHa, KOTopas IepUOANYEecKH NOJBeprajach BO3-
JIEMCTBHAIO KPYIHBIX OJICACHEHUM.

Ha nHe oxeana MMEIOTCA aKKyMyJSTHBHbIE GOpPMEI peibeda HECKOIbKAX TH-
HOB, B TOM YHCJIe JUHWH TeueHWH, 3HAaKd psAOW, IecYaHble W MJIICTHIE BOJIHBL,
necyaHble MIOHBI M KpymHble XpeOTol (puc. 15-7). Jlunuu TedeHuii ckopee
SBJISAIOTCH AKKyMyJISATHBHBIMH, a HE JPO3HOHHBIMEH ¢dopMaMu H 0OpasyroTcs
B pe3yJibTaTe OTJIOXEHHS OCAJKOB 32 TBEPABIMH INPENSTCTBUSMH, TAKHMH, KakK
CKaJIbl, KOHKpELM# UM 00JIoMKH mopos. s abuccansHOro Mukpopeiseda xa-
paKTepHLI OCAOYHBIE NUIEH(EI, KOTOPble HECYT UHQOPMAIMIO O HAIPABJICHUAX
TeyeHHH. 3Haku psAOH, 00pa30BaHHBIE BOJHAMY M TCYCHHSIMH, JIy4llle BCETO H3Y-
YeHBI N0 MOABOAHBIM oTorpadusm, a dopmbl perbeda THA cpegHEro MacluTa-
6a, Takue, KaK MecuYaHble BOJHBI (JFOHBI) H BOJIHBI HMJIA,—IPH MOMOIIM JIOKATOPOB
Gokxosoro o630pa BHICOKOTO pa3pemieHus. bonee kpynHoMacluTabOHasi BOJIHHU-
CTOCTh pesibeda ¢ JMHON BOJH OT 1 MO0 5 KM 3aKapTHpOBaHa C MOMOILBIO
3XOJIOTOB.’ _ ‘

3naku pabu. 3Haku psadu IpeACTaBIAIOT coOoif MenkoMaclITaGHbIE, 3aKOHO-
MEPHO YEPEAYIOIMECS aKKyMYJIATUBHbIE XpeOTHKM, yAaJieHHbIE APYr OT Apyra
Ha HECKOJIbKO CAaHTUMETpOB. OHM MOTYT OBITH CHMMETPHYHBIMH HJI aCHMMeET-.
PHYHBIMH, BHITSHYTHIMH BAOJIb NOTOKA WJHM IEPNEHIUKYISIPHBIMH €My. 3HaKH
© psiOu GOPMUPYIOTCA TEUEHHSAMHM MJIM BOJHAMH HAa OTHOCUTEJIBLHO HEKOHCOJM M-
pPOBaHHOM mecke, cunTe wi wie. [ymHa BoJH BapbupyeT oT 10cM 1o 1M
(puc. 15-7), a aMIUMTYABE —OT €Ba pa3MyUMBIX 10 20 cM u ouee. 3Haku psabu
BCTPEYArOTCH HAa BCeX rjlyOHHAaX okeaHa OT IUpika Ao abuccamm. JuHamuka riy-
GOKOBOIHBIX 3HAKOB PsiOM, 0OPa30BaHHBIX IIECKOM, XOPOLIO H3y4eHa Oyarogaps
HX CXOICTBY C MEJIKOBOIHBIMH GopMamu. MeHsbllle U3BECTHO O 3Hakax psou,
00pa30BaHHBIX HJIOM, KOTOpble OOBIMHO BCTpe4YaroTCs Ha OoJbIIMX IIyOHHAX.
N3 pLIXJBIX OCAAKOB 3HAKM psOM OCOOEHHO XapaKTepHbI AJIS COPTHPOBAHHBIX
(hopaMUHUGEPOBBIX HJIOB M, KaK M3BECTHO, 0Opa30BaHbl MEVICHHbIMU TECYEHHUS-
mu (15-20 cm/c). 3Haku psbu MOTYT BO3HMKATh B TOHKUX DPBIXJIBIX OCajKax pas-
MepoM 10 MkMm mipu ckopocTax 30 cM/c, a Takxke co3AaBaTbCsA HON AeiicTBUEM
BOJIH HAa MEJKOBOJHBIX BEpLIMHAX MOJBOAHBIX TOp M XpeOTOB.

Boauvt ocadkos u Ownbl. C yBenueHHEM pa3MEpPOB 3HAKH PAOH mepexomsT
B (opMbl, Ha3bIBaEMbie 0cadouHbiMu oanamu (puc. 15-15), obpasoBaHHbIC nec-
koM wm uioM. Jymua BosH Bapsupyer oT 10 M go 10 kM (puc. 15-7). Boawuwi
uAq TPEeACTaBIAIOT Cco0OM NpaBWJIbHBIE KPYIHOMACIITAOHBIE I'PAIbI CBA3HBIX
WIHCTBIX 0cankoB (puc. 15-15), oObIMHO BCTpEYAIOILMXCS BHU3 [0 TEYEHHUIO OT
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paffOHOB MOCTYMJIEHUS GOJBUIMX KOJMYECTB OCAJKOB, TAKHX, KaK yCTbS TOJ-
BOTHBIX KaHbOHOB. OHH O4YECHb XapakTEPHBI A MHOTHX KOHTHHEHTAJIbHBIX
IO THOXMUIA.

Ilecuanvie 604Hbl, UM O0I0HBL—ITO KPYNMHOMACIUTAGHBIE AHAIOTH IECYAHBIX
3HAKOB = PsiOM C THNMYHBIMU TONEPEYHBIMU pasmepamu oT 10 mo 100 M
(puc. 15-7). Bce M3BECTHBIC NECYAHbIE MIOHBI NOTIEPEYHb IIOTOKY C KPYTHIM CKJIO-
HOM, OOpallleHHBIM B CTOPOHY HAIPABJICHHUS IBIKEHHS MOTOKA. TOMBKO M30TH-
POBAHHBIC [IFOHBI BHITAHYTBL B Psi/ibI NlapajulesibHble NOTOKY. Takue hopMmel Tyu-
i€ BCETO BMJHBI Ha 3alUCAX JOKATOPOB OOKOBOro 0630pa. OTINYHBIM
IpuMepoM, ormicaHHbiM Jlonczneiinom u Mande [668], sBnseTcas kpynmHoe mHofe
MoH Ha xpebrte KapHern B BOCTOYHOM YacTu 3kBaTOpHAJBHON 06yiacTn THXOTO
okeaHa (puc. . 15-16). DTo noJie COCTOMT U3 U30IMPOBAHHEIX AGHCCATHHBIX Oapxa-
HOB, BBITSHYTBIX PAJaMi BHU3 1O TEYEHHIO, NOJOOGHO TOMy KakK 4acTo paciojia-
ratorcs 6apxansl B cybaspasibHBIX MycThIHAX. Ha 3TOM mojie ecTh Takoke npa-
BUJBHBIC LEMOYKM MONEPEUHbIX [IOH C MHOTOYHMCIICHHBIMH [E€PEXOIHBIMM
$opmamu. V GombumHCTBA GapXxaHOB IMPHHA MEXIY POTAME M 1JMHA OT BEp-

0 5 10

/( . MeTpbi

.
.
silessennes

Puc. 15-16. Iloasonubie hoTorpaduu HeCKONBKUX Pa3iIMYHBIX NECYAHBIX QFOH (6bapxanoB) B ogHOM
A TOM XE MOsCE, PACIIOJNIOKEHHbIC B BiAe «QOTOMO3aUKI» THNMUHOTO Gapxaua. CTpenKkamMu Hoka-
3aHbI TPAacChl NEPEHOCA MECKA, BRIABICHHBIE 110 OPHEHTHPOBKE 3HAKOB PAOM HA MOBEPXHOCTH IIOH
M TECYAHBIX 3HAKOB HAMBIBA HA IPUJIETAIONIMX MOCTOBBIX [688, c. 1706].
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IIMHBI JIOHBI A0 KOHuMKOB poros 10—100 M (cpennsis amuHa 20 M). X oT/mvu-
TeJbHBIMH XAPAKTEPUCTUKAMHU SBJISIOTCS TOJIOTHE CKJIOHBI BBEPX IO TEYEHUEO
¥ OCBITIAIONIMECS NEPEHME OTKOCHI ¢ YKJIoHaMu 25-30°, ompeaesieHHbIMU (OTO-
IPAMMETPHYECKMM METOJIOM; OHH OJM3KM K YIJIy €CTECTBCHHOIO OTKOCa I
PBIXJIBIX [IECKOB, KOTOPHIMH CJIOXKEHBI OapXanbl. CYMTAETCsA, YTO AFOHBI MPOJIBHU-
raroTCA BHE3 MO IUIOCKOMY AHY 9PO3HOHHOM NOJIMHEI, BBIpAaOOTAHHOM B M3BECT-
KOBOM HJIE BILUIOTH [0 MIPOYHOrO, MOKPHITOIO MapraHieBo# KOpPKOi# IacTa Me-
ga. [eonoruveckue # TEAPOJIOTUYECKUE JAHHBIE NOKA3LIBAIOT, YTO 3TH NecYaHble
BOJIHBI MUTPUPYIOT 3TH30HYECKH, BEPOSITHO, B NIEPHOJIBLI NEPETEKaHUsl IJIOTHBIX
NPUIOHHBIX BOA 4epe3 xpebeT KapHerd, KOTOpbI€, O4YEBHIOHO, INOBTOPSAIOTCH
C MHTEPBAJIOM B HECKOJIbKO JIeT i Oosree. Uepes 30 Mec OTAebHBIE [IOHBI BCE
elle MOXHO pa3jM4YUTh B TOM X€ OTHOCHTEJBHOM IIOJIOKEHHMH, YTO YKasbIBaeT
Ha HeOOJIbIIME MHIpAllk 3a 3TO BpeMs MJIM HA MX OTCYTCTBHE.

XapakTep nepexoa MeXAy 3HaKaMM psAOM M IOHAMH He IOJHOCTBIO SICEH,
¥ CKOPOCTb TEYEHHH, IIPH KOTOPOH MPOMCXOAUT 3TOT MEPEXOJ, MOXKHO yCTaHO-
BUTb TOJIbKO 3MImpuuecku. ViccienoBanusi B JIOTKaX Mokasajm, 4T0 Ul co3za-
HUS MIOH U3 KBAPLEBBIX 3epeH auameTpoM 10 MKM HEOOXOIMMBI CKOPOCTH
40-50 cMm/c. Hauano mBuxenus B joTKax (opaMuHi(pEpoBOTO mecka ¢ HEOOIb-
11I0#1 TIIOTHOCTBIO TpebyeT 6oJiee HU3KMX cKopocTei (0koso 20 cMm/c Ha paccTos-
wun 1 M Han mHOM) [669, 986]. Jloncaein u Mande [668] npeanonararot, 4To
moHbl XpebTa Kaprern $opMupoBamich NIPH CKOPOCTAX TedeHus Goiee 30 +
+ 10 eMm/c.

AbuccanbHBIE TIeCYaHBIE MFOHBI HACTOJIBKO TPYOHO BBIABHTH C IOMOIUBIO
TpaJMIMOHHBIX METOJOB, YTO MX KOJMYECTBO OOBIMHO OBIBAET CHIIBHO 3aHIMXKe-
Ho. Brnaronaps ceoeii HeOOIBLIONH aMIUTUTYAC OHM HE3AMETHBI HA JICHTE 3XO0JIO-
TOB M YacTO HEOIPEAESMMB], KOTa JIHIIL YaCTHYHO MONANAIOT HA IOIABOIHBIE
doTorpaduu ¢ HebOIBIIOH MIIOMAARIO Kaapa. X pacnpocTpaHeHne OTrpaHUYeHO
00JacTIMH pa3sBUTHS CHJBHBIX TedeHHil (BEpOSITHO, €O ckopocTamu GoJiee
30 cM/c), B KOTOPBbIX TMOBEPXHOCTHBIMH OCAJKaMM SIBJIIFOTCS PBIXJIBIE IIECKH.
CubHBIE TITyOMHHBIE TEYEHHST MOTYT CO3/aBaTh IECUaHbIM IUIACT MyTeM mepe-
MbIBa, OCOOEHHO €CIIM OCAJKH COAEpXaT GOJBINOE KOJMYECTBO PakoBUH ¢opa-
muandep. OnHako MHOTHe OBICTphle NPUIOHHBIE TeueHHs oTHocaTcs kK AA/IB,
M, CCJTM MCKJIIOYHThL BHICOKME IIMPOTH KOXKHOTO MoJylliapus, 3Ta BOJHAs Maccca
OBBIYHO CTAJKUBAETCH C OCAAKAMH (HMXE KOMIIEHCAIIMOHHOM TIiIyOuHBI KapGoHa-
TOHAKOILIEHHS), KOTOPbIE COAEPXAT HACTOJBLKO MaJIO KPYIHBIX KOMIIOHEHTOB,
YTO TaKOM MOOWIILHBIM MECYaHbli CIOH He MOXeT oOpa3oBaThes. B 3Tux ycno-
BUSIX TIECUAHBIC MIOHHI HE HAO/IOMAIOTCA [a)xe TaM, A€ HOTOK JIOKAJbHO yCKO-
psieTCst, OyAyuy 3aXaThIM B Y3KHX IIpoxXodax. B oTymvue OT BOJIH Hia IIOHBL, Be-
POSATHO, TaKXe PeKH Ha KOHTHHEHTAJbHBIX MOJHOXHSAX BCIENCTBHE OBICTPOTO
IOCTYIIEHHSI CBSI3BHOTO TeppureHHoro nemra. OnHako Tam, rie 3amajHeie I0-
rPaHMYHBIE TEYEHHsT OCOOEHHO CHJIbHBI, MOTYT BCTpPEYaThCs MOBEPXHOCTHbIE
[1aCTHI NEPEMBITHIX TECKOB CO 3HaKaMH DAOH M JHOHAMH.

Axkymyasmugnsle xpebmpl. KpyIHBIM IIaroM BIEpe B MIOHWMAHAM MacllTa-
6OB TIPHIOHHBIX TEYEHHMH SIBUJIOCH OTKPHITHE OTPOMHBIX BBITAHYTHIX XpeOTOB,
COCTOSILIMX U3 OCAZOUHBIX TeJl, Takux, kak xpeOter ®enn, apmap u Opux B Ce-
BepHOll ATnantuke (puc. 15-17). Ocadounvie 6asvt (MM XpeOThI)—aKyCTHYECKH
cnabo crpaTudumpoBaHHble (GOPMBI, BBLITSHYTHIE MAapaJUIebHO HATPABJICHHIO
IPUIOHHBIX TEYEHHi; OHM YacTO MOKPHITHI «BOJHAMM MIIa» AJMHOW OT 1 1O
2 KM ¥ aMIUTATYIOM B MepBbIE HECITKM MeTpoB. JyMHAa camux XpeGToB 4acTo
IOCTHraeT COTEH KWJIOMETPOB, a IMPUHA — IECATKOB KjloMeTpoB. ®opma xpeb-
TOB BapbUPYET OT OCTPOKOHEUHOH 10 cnaboBbimykyiod. CKOPOCTH aKKyMyJISALHH
0cafikoB OOBIYHO BBLICOKHME; M3MEPEHBI ckopocTH 10 12 cM/1000 net. XpebTe
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Puc. 15-17. Pacnonoxenne ocamounbx
Bajor denn, XatTon ¥ Brepu B Cepep-
HoOlt' ATnantuke, X 1ory ot Hcaanmum,
B CBfI3M C OCAMH NPHOOHHBIX TedyeHuit
[707]. Konrtyputsi: !-ocH Tepmora-
JUHHBIX TEYeHHH, 2-KaHajJbl TypGumn-
TOB, 3-—ckpaxuHel DSDP. (M306atel
B MeTpax.)

ChOPMHIPOBAHBI OTJIOKEHHSAMH KOHTYDHBIX TEYeHHH, HA3BIBAEMBIMH HEKOTOPBI-
MU HCCJIENOBATEISIMH KOHTYPHUTAMHI f479]. Xopouio OTCOPTUPOBAHHBIE MECKH
MM CHJITBI BCTPEHAIOTCS B BU/E YETKO OTPAHUYEHHBIX CJIOEB TOJIIMHOM oT 0,1
mo 10 cM, C PE3KHMM BepXHMMHM M HIDKHHMH KOHTAKTAMHM M 4YacTO C KOCOH
cioucrocTeio. Ilpouecc oTmoxenus, Gopmupyroumii atu BBITSHYTHIE XpebThl,
ABJIACTCS Pe3yJIbTATOM B3aHMOACHCTBUA MEXIY Pa3/MYHBIMH TEYCHHSMH, TAKH-
Mu, kak T'omederpum m 3amagnoe norpanuuHOE riaybunnoe teuenue (3IIT),
MM B3aHMOJCHCTBMS MEXIY aKTHBHBIMM MPHIOHHBIMH TEYEHHSMH M OTHOCH-
TEJILHO HEMOABIKHOM BoxoH (puc. 15-18). Ocanounbie xpe6Thi obpasyrorcs mna-
PaJIICJILHO 3THM TCYCHUAM, HO HE IOA MX OCEBOH YaCThIo, a 0 MepHpeprn mo-
Toka (puc. 15-18). B onpenesieHHBIX YCIOBHSX TaM, TIe TeuCHHE He MOANPYXH-
BACTCS KPYTHIM pesbeoM, B3IaMMOENHCTBHE MEXK/Iy TEYCHHEM M COCCIHEH C HHM
CINIOKOWHO#W BOZOH MOXET MPOMCXOAUTL MO O6EHM CTOPOHAM, 4YTO HPHUBO/IUT
K TOABJICHHIO CIAPEHHBIX XpeOTOB. DTH OTpOMHBIE AKKYMYJSTHBHBIE TeJia
MMEIOT 3HAYUTENbHBIA BO3PACT. BONBIIMHCTBO M3 HUX 06Pa30BaioCh B TeYeHHe
MHTCPBAJIOB OJIC/ICHEHUS H, CIIENOBATENLHO, SBIAIOTCS PEJMKTOBLIMH (hOpMaMH,
TIOSTOMY M3MCPCHHBIE CKOPOCTH COBPEMEHHBIX TEYEHHII MOIYT He OTpaXaTh yc-
JIOBHH, NPU KOTOPBIX B OCHOBHOM (POPMHPOBAJIHCH 3TH XpeOThL

Ocadounvie eavt Cegeproii Amaanmukyu. Poib TeueHHii B M3MEHEHUM H KOH-
TPOJMPOBaHMM IIPOUECCOB CEAMMEHTANMM B IIyOOKOM KOT/IOBHHE Ha 3amazne Ce-
BEPHOW ATJIAHTHKM IIPOAEMOHCTPHPOBAHA MHOTOUMCIICHHBIME HCCIICAOBAHNAMH
[238, 339, 452, 479, 623]. AHa;m3 pasHOOGpa3HBIX JaHHBIX, TAKMX, KaK ceiicMo-
npoQuIM, COCTaB OCAOKOB, PACIPOCTPAHEHHE B3BECH, XapakTePUCTUKH TIPH-
AOHHBIX BOJ, MO3BOJUJI OOHApPYXHTh B 3TOM paifloHE MHOTOYHMCJICHHBIE OCA-
JOYHBbIE BAJbL. 3AKOHOMEPHOCTH HX PACIPOCTPAHEHHS B IEJOM KOPpEJMPYIOTCS
C HaIlpaBJICHUEM NOTOKOB IUIOTHBIX IIPUAOHHBIX BOA. INpumonnbie Bompl 0Gpa-
3yrOTCA B OCHOBHOM B HOPBEXCKOM MOpeE H IIepeBaMBAIOT Yepe3 MOPOTH Mex-
ny Wcnanmwedt, Motnanmueii u Mpennanmueii (cM. o 8). DTOT HCTOUHUK TpH-
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TIOHHBIX BOJ MOABMJCA Oyiarogaps KpYNHOM TEKTOHHYECKOW PpeOpraHH3amuu
B XOZI¢ CIIpe/IMHra OKEaHCKOro aHa Ha xpeOte PelikbsHec B cpenHeM kaifHO30e
(panHuii MyuoLeH, 18 MITH. JleT Ha3ax), KOrAa HaYajo (POPMUPOBATHCS. GO JIbIIKH-
CTBO TevueHWdl. brnaromaps neiicTeuro cuimmi Kopuosmica TedeHHS OTKJIOHSIOTCS
BNIPaBO M MAYT IO u306atam (puc. 15-17). CHauaja MOTOK IpUypoUeH K H300a-.
TaM psfa GaccedHOB M XpeGTOB B BBHICOKUX WMpPOTaXx CeBEepHON ATIaHTUKH
(puc. 15-17), a 3aTeM HAET HA IOT BAOJL KOHTMHEHTAJILHOIO MOJHOXHS BOCTOY-
Ho# vacth CepepHo#t Amepuku B Buge 3I1I'T. MccnenoBanus ¢ MCno/b30BaHHEM
TPacepoB nokasauy, 4To ocanaku neperocsarcsa [T us paiiora HoBoil Aurimu
u Ilpumopckux npoeunmmii Kanags! Ha ror mo kpaiineit MEPE N0 BHELIHETO
xpebra biefix-Barama [478]. HekoTopble nokasaTeiu pacnpOCTpaHEHHS Oca-
KOB CBUACTEJILCTBYIOT O TOM, 4TO OCaAKH MOTYT NMEPEHOCUTHLCH €llle AabIIe HA
or, 1o BHelHuX XxpebtoB Kaiikoc M Bospioro AHTHIBCKOTO.

Ilepesamup uepes Papepo-Ucnannckuii nopor, IpuAOHHAsS BOJA JBHKETCS
Ha 10T BIOJIL BOCTOYHOTO Kpas 6Ganku Pokosun, o6pasys an ®enu (puc. 15-17)
[707]. 3aTem rayGunHoe Teuenne orubaer ocHoBaHHe MIaTO Poko, IPUACPKH-
BasCh U300aT, HO MOBOPAYMBAsk HANIPABO IIPH KaXIOH BO3MOXHOCTH. Jlajiee OHO
NIOBOPAYMBACT HA CEBEp BAOJIb 3amafHOro kpas miato Poxosur, ¢popmupys san
XarToH. B ronosHo# wactu Gacceiina, roxHee McNaHmum, NPHUIOHHOE TeueHHe
yCWJMBACTCd NPUAOHHBIMH BoAamMM, Bhazarolmmmu u3 Papepo-Mcaanackoro
nepexona. [lanee TeyeHHe CHOBA MEHSIET HANPABJCHHE H WAET HA FOT BAOJb BO-
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Puc. 15-18. CxemaTuyeckas Mofienb GOPMUPOBAHHA aKKYMYJIITHBHBIX XPeGTOB Ha OKEAHCKOM JIHE.
Ha npodunsx yepe3 Buemnmne xpe6th Kaitkoc 1 Boibimoit AHTHALCKHE TTOKa3aH COBPEMEHHBIU pe-
KMM NPUIOHHOTO MOTOKA, KOHUEHTPALMA NMEPEHOCHMOM B3BECH W YCJIOBHS ocaxJcHUd. Touxkamu
0603HAYEHB! TEYEHHS, HAYUIME B CTOPOHY YHTATENs, KOCHIM KPECTHKOM — TeUEHHE, HIyIHee OT YUTa-
Tesis. MakciMyM akKyMyNsLHE HAXOMMTCA TaM, Te COYETAIOTCA [BA YCJIOBHS: 1) BHICOKHE KOHIEH-
TPAl{K B3BECH B MOTOKE, 2) CKOPOCTH TEYEHMH MANaloT OO0 KPHTHYECKHX IS ocaxnenus. Cresa
BHH3Y CXEMAaTUYECKU IPEACTABNCHA CBA3b MEXIY CKOPOCTBIO TEUYCHHSA M CKOPOCTBIO BBIIAIEHUS
ocankos. Kpusas mpeanosaraer GbICTpOe YBENMYEHME BRITIANEHUS B NPEIEJAX OTHOCHTENHHO He-
6oNLIIOTO QHANa3soHa CKOPOCTeH, XOTH 3Ta OCOBEHHOCTh HE HMeEET KPUTHYECKOTO 3HAYCHHA [JIst
Mouesn. KpuBast 1omxHA CABHraThCA B CTOPOHY 60JIee BHICOKMX MM GOJIee HH3KHUX CKopocTelt ais
KPYIHOM M TOHKOH B3BECH COOTBETCTBEHHO. CBETIbIE H YEPHBIE CTPEJIKH YKA3BIBAIOT Ha 30HBI Mel-
JIEHHOTO M OBICTPOTO OTJIOXKEHHS COOTBETCTBEHHO [1047, c. 1800].
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CTOYHOTO Kpas xpeOta Peiikbsinec, 06pa3ys Ban beepr (puc. 15-17) u 3aTeM Ban
Tapmap.

Beixomsee u3 Hopsexckoro mopsi TedeHue, MO-BUAMMOMY, TepsieT GoJib-
IIY¥O 4acTh NEPEHOCHMOHN MM B3BecH Ha Bayy lapnap, T.e. A0 MpOoXoAa depes
Opeuts B CpeanHHO-ATIaHTHYECKOM XpeOTe, Ha3bIBaeMYyIO 30HOM pasyioma Yap-
m1-I'u66ca. ITonamas B CeBepo-3anannyro ATIaHTUKY, TTPUIOHHBIA TIOTOK Clie-
IyeT BJIOJIb U300aT 3anafHOTO ckioHa xpebTa PeiikpsHec Ha ceBep, 4epe3 KOT-
nosuHy Mipmmnrepa. B ceBepHOI 4acTu 3TOW KOTJIOBHHBI TEYEHHME YCUIMBAETCS
3a CUeT JOIMOJHUTEIBHOIO MOCTYILIEHUS HOBBIX NPUIOHHBIX BOA M IPOJOJIKAET
CBOHM NyTb BOKpYT I'pennanauy, oOpasys Ban DpHK, a 3aTeM OPOXOIUT 4Yepes3
mope Jlabpanop u ycrpemisiercst Ha tor B Bune 3IIT'T. 3amagHoe morpaHM4HOE
ryOMHHOE TeYeHHe NPEeNCTaBIIET cob0i cMech OTIpecHEeHHBIX BOA M3 Mops Jla-
Opamop u 6onee cosneHbix Box u3 CeBepHON ATIAHTHKM. DTO TEYEHHE MIPAET
607b1IyI0 POJIb B GOPMUPOBAHNK HUXKHEH YACTH KOHTHHEHTAJILHOTO MOIHOXKUS
Cepepnoit AMepuku (puc. 15-19). AHTapKTHYEeCKHE HPUIOHHBIE BOIbI HOCTYNAIOT
B 3Ty CHCTEMy 4Yepe3 KaHall Buma u roxHylo 4actb BepMynacko#t BO3BBLIIIEHHO-
cTH, o6Texkas abuccanpHyro paBHuHY I'atTepac u coemunssch ¢ 3[II'T npumepHo
Ha mmpoTe Mblca ["aTrepac. [To-BumumoMy, GoJbIIHE KOMHMYECTBA OCAJTKOB, BbI-
HeceHHbIX ¢ CeBepOo-AMEpPHKAaHCKOTO KOHTHHEHTA B TEYEHHME HECKOJBLKHX MMI-
JIMOHOB JIET, BOBJIEKAJIMCh B 3TOT NOTOK U co3AaBaM GopMy pesibeda, Mo Macii-
TabaM HAalIOMUHAIOLIYIO KOHTHHEHTAJILHOE II0IHOXHE,— BHEUIHUM XpebeT Bieiik-
barama, pacnosioxkeHHbIi Mopucree Miato breiik, npumepdo B 700 kM
K BOCTOKY OT ®opuipl

OToT XxpebeT mpexnctaBisieT coboi KpynHoe o6paszoBaHue IMHON 6oJiee
800 xm, mmpuHOii 400 kM U cpenHelt BbICOTOM 2 kM. Buewnuii xpebet Bbnelix-Ba-
ramMa OTpaHMYeH Ha BOCTOKe abuccaibHON paBHUHOM 'aTTepac, a Ha ceBepe KOH-
THHEHTAJIbHBIM noAHoXHeM CeBepHoill AMepuku. Bmecto Toro 4to6el popmu-
pOBaTLCA BAOJE KOHTHHEHTAJIbHOH OKpaWHbIL, 3TOT OCATOUHBIN XpebGeT 0TOBH-
HYJICA OT CKJIOHAa B ATJIaHTHYeCKHI okeaH B BHAe 000COOJICHHON CBOGOIHOM
dopmel pemseda. IIpencraBisieTcs BEpOSTHBIM, YTO 3TO ABJISETCS PE3yJIbTATOM
IUTEJILHOTO  B3aUMOJEHCTBUA MeXAy HIOyIuM Ha ceBep [ombderpumom
u 3II'T roxnoro HanpasyieHus. XoTs ['odb(CTPUM — IPeHMYIIIECTBEHHO TTOBEPX-
HOCTHO€ TEYEHHE, MECTAMU OH PACHPOCTPAHSIETCH NOCTATOYHO TIy6OKO, YTOOLI
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Typ6uaHble NOTOKY , CTEKAICWME NO AHTapKTHYECKOE
CKNOHY NO NOABOAHBIM KaHbOHaM anAONHQe Te4yeHne

Prc. 15-19, Cosnannble KOHTYPHBIMM TEYEHHAMH (OPMBI KOHTHHEHTAJIBHOTO MOAHOXMS CEBEPHOH
Awmepuku [453].
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3poAuMpoBaTh U NepeoTyaraTb OCAIKA M CO3AaBaTh KpyHHbie (GOPMBI peibeda
mHa. Korna teyenne Bo3BpaiaeTcss K KOHTHHEHTAJBHOM OKPAaWHE BAOJb KPYTOTO
ycryna brelik nocne o0Texanus BeICTyna BHelHero xpeOta bueiik-Barama, ono
CHOBA C BBICOKOH ckopocTeio (6osiee 30 cM/c) ycTpemuseTcss Ha IOT, TEPEHOCH
3HAYUTEJILHBIE KOJMYECTBA TOHKHX HM3BECTKOBHIX OCAIKOB ¢ baramMckoil 6aHku
n dhopmupys BHemHui xpebet Kaitkoc. ITocneqnum u3 cepuu akKyMyJIITUBHBIX
dopm, obpazoBannbix 3[IT'T B CeBepHoif ATiaHTUKe, SBIseTcS BoJbIoil AH-
THJIbCKUH BHelmHuit xpebet. ['mybokoBomHOE OypeHne Ha 3TOM XpeOTe MoKa3aso,
4T0 OH CcOpPMHUPOBAH IPUIAOHHBIMH TEUCHHAMM 3a nocieauue 10 MuH. JeT.
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Muxpockonuueckue opzanuzmvr  06aadaiom  ouens
MAA0H UHOUBUOYAALHOL IHep2uell no CPaGHeHUI o
CAOHAMU U Ab8AMU, HO HO CE0eMY COBOKYNHOMY
SAUAHUIO OHU 3HAYUMEALHO NPEBOCXOOAM 6CeX 3MUX
HCUBOMHDBIX. .

K.I'. Dpenbepe, 1862

OrpomHOe OOJIBIIMHCBO MJIAHKTOHHBIX M GEHTOCHBIX OpraHu3MOB B OKeaHe
COCTOMT TOJIbKO M3 MSATKHX TKaHEH M MO3TOMY HE MMEET LIAHCOB COXPAHMTHCS
B MCKOIIAEMOM COCTOSHUM. OJHAKO HEKOTOphlE IPYMIBI OGNAJArOT TBEPABIMH
CKEJICTHBIMH  O0Da30BaHUAMH, KOTOPHIE CIOCOOHBI (DOCCHIM3HPOBATHCA. DTO
OYCHb BAXHO, IIOCKOJIbKY MMEHHO OHH ABJIHIOTCS OCHOBHBIMH KOMIIOHEHTAMM
r1y60KOBOHBIX GHOTEHHBIX OCAZKOB H HCTOPHA OKEaHCKOM najieocpeasl BOCCTa-
HaBJMBACTCA B OCHOBHOM I10 3TUM rpynnaM. Takum o6pa3om, Mopckoit reoJor
UMECT €O TOJbKO C TeMH TIpyNNaMM, KOTODBIE COXPaHSIOTCS B OCal-
Kax. \

Cpenn OKeaHCKHX MMKPOOPTraHM3MOB, YYACTBYIOIMX B GMOTEHHOM OCAIKO-
HaKOIJICHUH, BBIICJIAIOTCS NJIABAIOLINE, MM TJIAHKTOHHBIE, M >KMBYIIME Ha [HE,
U1 6eHTOCHEBIE, popMEL ITnaHKTOHHBIE dopMbl, kak QUTO-, TaK M 300ILIAHKTOH,
UTParoT OCHOBHYIO POJIb B OMOTE€HHOM CeIMMEHTAINM M CUJILHO Pa3JMYaroTCs 10
CBOMM 3KOJIOTMYECKMM (YHKUUSM. BeHTOCHBIE GOPMBI COCTABIIIOT 3HAYUTEIH-
HYIO 4aCThb OCA/IKOB TOJBLKO H2 HEKOTOPBIX YYACTKAX KOHTHHEHTAJILHBIX IIIEjb-
¢oB. OHako OHHM OGECTICHHBAIOT BaXHYIO HHGPOPMAIIO O IIPHAOHHOM (6enTn-
4E€CKOH) cpenie OOUTaHMs M IJIyOMHHBIX BOIHBIX MAcCCaXx.

BOJILIIMHCTBO IPYNN COXPaHSIOLMXCS MUKPOOPraHH3MOB CTPOHT CBOKO pa-
KOBHHY U3 KaJbUMTA, APATOHMTA HJIM aMOPGHOro kpeMHeseMa. I pymmel, cTpos-
IIIe CBOKO PAKOBHHY M3 OPYTMX MAaTEPHAsiOB, TAKHX, KaK Pa3jMyHLIE OpraHmue-
CKHE BELIECTBA M/ CIEMCHTHPOBAHHBIE IECYAHHBIE 3EPHA, MIPAIOT MEHBILYIO
PO B OCAaJKOHAKOIUICHHM H HECYyT MeHblLie HHGPOpPMamuM 00 OKeaHCKO
naJjieocpene.

OCHOBHBIME TIPEICTABUTE/SIMM OKEAHCKOTO MMKPOIUIAHKTOHA © KapOoHaT-
HO# QyHKIMeR sBITOTCH hopaMHHEGPEPH! M KOKKOIMTODOPHIB . Menbmyio.
POJIb MTPAIOT ApYyTHe IPYIIBI: MOJUTIOCKA U OCTpakoabl. K kpemueBoMy Mukpo-
MIAHKTOHY OTHOCSATCS AMATOMEH M pPafuoJsipuu’. MOpPCKAMH GeHTOCHBIMH
TpynnaMy, BaXHBIMH C TOYKM 3PEHMsSI OCAaAKOHAKOIUICHHS 3a IpeAesiaMH KOHTH-
HEHTAJBHOTO wWeNb(a, ABIAIOTCH (opaMUHUDEPHI M OCTPAKOIBL. XOTS HEKO-
TOPBI€ I'PYNIbl, HAMPHMEP MOJUKOCKH W HEpH(ooOpasyrolme KOpajulbl, BCTpe-
YaloTCs Ha OGoJbmmMX TIyOMHAX, OHM Tak pEIKH B OCAAKaX, 4YTO He
NPEACTABJIAIOT GOMBINION HMEHHOCTH I MOPCKHX I'€0JIOTOB.

! B TpOmMuecKHX BOJAX BAXHOE 3HAYEHHE MMEIOT TAKKE IIAHKTOHHEIS ApAarOHUTOBBIE NTEPO-
noasl ¥ rereponogst.—[Ipum. peo.
2 CyluecTBeHHOE 3HAUEHHE HMEIOT TAKKe cumukoduaresteL—~Hpum. peo.
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N3BecTKOBLIE MHKPO(GOCCHIAH

Dopamunughepoi

@opamunneper (kmacc Sarcodina, oTpsiy Foraminiferida) - upessbruaiino
pasHooOpasHas rpymina MOPCKHX MpPOCTEHIIMX, MMEIOIMX paKOBHHY, OObequ-
HSIOIIAsl HECKOJIbKO CEMEHCTB OCHTOCHBIX (OPM, a TaKKe HEMHOIO CEMENCTB,
BeIyLMX MJIAHKTOHHBIA 00pa3 xu3Hu. OO6LYHO HX pa3Mep KosieGiieTcs B mpese-
aax 50-400 MxM, HO MOXeT ObITh U KpynHee. XOTs GeHTOCHbIE GOPMBI (popamu-
uudep TakcOHOMMYECKM Gojiee pa3HOOOpa3HBI, 4YeM TIIJIAHKTOHHBIE, YHCIIO
3K3EMILIIPOB KaXAOTo BuIa MeHblne. CBOM pakoBHHBI GopamMUHHGEPH CTPOST
U3 kapboHaTa KaJbOMs, 332 HCKIIOYEHHEM OMHOTO OGOJILIIOTO MOJOTPAna GeH-
TocHbIX (opamunudep (Textularinae) KOTOpHIE CTPOST ee W3 CHEMEHTHpO-
BAHHBIX MIECYAHBIX 3¢PEH. Y OJHOM MaJIeHbKOH Ipynmbl popamMuHubeEp PaKOBHHA
aparonuToBas. Kak ykasbiBaeT Mapsaniek u 1p. [694], Gbynkuun pakoBHHBI, oye-
BUIHO, BECbMd MHOTOYHCI/ICHHBI, BKJIIOYas 3alIMTy OT XMINHMKOB M HeOnaro-
NPUATHBIX YCJIOBUH CpPEJbl, KOHTPOJb 3a IJIaBYYECThIO U MOTPYKEHHEM M JaXe
CTabuM3anuio JKUBOTHOTO 1O BEPTHKAJM 3a CUET HAJACTPONKH U3 JIETKHX JIATH-
OB U XXUPOB.

®opaMunu(peEpPbl CYMTAIOTCS MOPCKMMH OPTaHW3MaMM, XOTS OHH pacIipo-
CTpaHEHbI B BOJAaX OKPaMHHBIX MOpeEi Kak C HH3KOW, TAK M C BBICOKOH COJie-
HOCTbE). Dopamunudepbl M3yyaymch Gosiee MHTEHCHBHO, 4eM Jrobas Opyras
rpynmna oxeaHckux Mukpodoccmmii. Ha Hux npuxomurtes 2,59, Bcex M3BECTHBIX
¢ keMOpus BUIOB XUBOTHBIX. OKkoJ10 38 ThIC. POPM UMEIOT Ha3BaHUS, KPOME TO-
ro, B MOpsix umeercs eute 10 Toic. HeHa3BaHHBIX popM [115]. OxHako Ha camom
JeJie YMCJI0 BUAOB 3HAYHTE/ILHO MEHbILE, TOCKOJILKY MHOTHE U3 HHX OIMCAHBI He
omuH pa3. CymecTByeT rpynna 6oiee KpynHbix GopamMuHudep, KOTOphIE 3HAYU-
TEJbHO KpynHee OOBIYHBIX (IO 16 MM) M HECKOJBKO OTJIMYAIOTCS IO CBOEH KO-
TOTHH —OOHMTaIOT B MEJIKHX TEMJbIX MOPSX. OHU TPeGYIOT CenupUYecKUX MeTo-
JOB M3yYCHUS, BKJIOYAS M3TOTOBICHHE ILTM(OB U1 BBIABJICHUS BHYTPEHHEH
CTPYKTYPBl PaKOBHH. XOTS KpyHHele (popaMUHU(DEPHI BaKHBI Il KOPPEIAIHU
TPOTMYECKAX METKOBOIHBIX MOPCKHX Pa3pe3oB, OHH HHYETO He JAIOT [ H3yye-
HUS TIyOOKOBOIHBIX OCAJKOB M NMO3TOMY B JaJIbHEWIEM HE PAacCMATPUBAIOTCAL

PopamuHI(epbl IMEIOT OTPOMHOE 3HAYEHHE B TEOJIOTUH H NAJIEOOKEAHOJIO-
TMH K3-32 UX OOJILIIOTO PasHOOOpPa3dsi M MOBCEMECTHOTO PACIPOCTPAHEHHs BO
BCEX MOPCKHMX OOCTaHOBKax: OT OKpauHHBIX MOpe# 10 riay6okoBOAHBIX Gacceii-
HOB, B MOBEPXHOCTHLIX M NMOJANOBEPXHOCTHBIX BOJAX, HA BCEX LUMPOTAX H BO BCEX
okeaHax. TakCOHOMHS Tpynmbl Xopolo pa3paboTtana. B Hacrosinee BpemMsi Tak-
COHOMMYECKass paboTa 3aKOYAETCA B OCHOBHOM HE B ONHCAHMU HOBBIX (OPM,
a B NEPErpynnupOBKE HENPaBHJILHO CIPYHIMPOBAHHBIX paHee. OTHOCHTEILHOE
obmme gopamvuHupep B MOPCKHX OCaJKaX MMEJIO OOJbIIOE 3HAYECHHE IS MO-
CTAQHOBKHM. MOPCKOM IaJICOIKOJIOTHH HAa TBEPAYIO KOJIMYECTBEHHYIO OCHOBY. Ilep-
BOHa4aJIbHO (PopaMUHI(EPE! H3YYaHCh TOJBLKO B CTPATUIPadUUECKHX HCCIIENO-
BaHMAX B IOPOJAX MO3OHETO ME30304 U KalHO304, 4 NMO3Hee OYEHb HHTEHCHBHO
UCTOJIb30BAJMCL NpH nouckax HedTu. BenrocHble dopamuundeps u3yvamics
OPEMMYIIECTBEHHO HMEHHO BO BpEMs 3THX PAaHHUX HCCIEIOBAHMI, a ¢ KOHIA
1950-x IT. ycMJIMS MHMKpPONAJIECOHTOJIOTOB COCPEAOTOYMIIMCh B OCHOBHOM Ha
IUIaHKTOHHBIX opmax. KoHkpeTHoe mcnosb3oBanue Gopamuuudep aus pemie-
HUsl TE€OJIOTHYECKMX M AJIEOOKEAHOJIOTMYECKHX 3a7ay ONpeNesseTcsl CPeloH HX
OOMTaHMs —TOBEPXHOCTHBIE BOJBI MJIM AHO. I1OCKOJIBKY XapaKTEPHCTHKH STHX
IOBYX IPYNI OYEHb PA3JIMYHBIL, OHH PACCMOTPEHEI OTIEJBHO.
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I rankmonnvie gopamunugepur

HnankToHHbIE hopaMIHH(EPB! NOSBUIMCL B NO3AHEH IOpe KAK MeEJIKHE 1npo-
cThie GpopMel, noxoxue Ha Globigering. DTH NEPBOHAYATIHHO MAJIO3HAYKTE IbHBIE
(opMbI HaUMHAS ¢ MeNa B pe3ysbTaTe GyPHOTO 3BOJIONMOHHOTO PAa3BHTHS CTa-
JI1 BAXXHBIM KOMIIOHEHTOM OKEaHCKOTO IJIaHKTOHA. 3a mocnenuue 130 MuH, JieT
nosBUIIOCH Gostee 40 posoB U Mo kpaiineit Mepe 400 BuOB. 3a 3TO BpeMs rpyIm-
na nperepnesia GosbLIME 3BOJIIONMOHHBIE H3MeHeHHus. Pa3Hoo6pasue U BeIMIpa-
HUsL OOYC/IOBUIM LIMPOKOE MCIOJIb30BAHAE IUIAHKTOHHBIX (opaMurndep s
KOPpeJSIMKE ¥ JaTHPOBAaHUS OCAaJOYHBIX Pa3pe3OB.

B cospemennom okxeane o6uTaet oxono 30 Bumos! (puc. 16-1), KOTOpBIC
oObequHeHsl B 1Ba  cemedictBa:  Globigerinidae (ummosaTeie dbopMer)
u Globorotaliidae (seummnosatsie Gopmer). ITpouwtoe u coBpeMeHHOE. CTpaTH-
rpaieckoe pacpocTpaHenne dpopaMuHHGED, a Takke OCOOEHHOCTH MX MOp-
hoJtorrn xopowo u3BECTHEL. MeHbILe H3y4eHbl GHOJNOTHS H IKOJOTHS KUBYLIAX
BUI0B. I1IaHKTOHHBIE JIOBBI MOKA3BIBAIOT, 4TO (opamuHudepsl OBUTAIOT mpe-
MMYIIECTBEHHO B 3BhOTUYECKOH 30HE, a HEKOTOPbIE OTHOCHUTENBHO IJIyGOKO-
BOJIHBIE HOPMBI PAHHME CTAJMH CBOEIO KH3HEHHOTO LUKIIA TIPOBOJAT, BEPOSITHO,
B NOJMNOBEPXHOCTHEIX BOAAX. DTO HE YAUBHUTEIBHO, TAK KaK OOJbINAS 4aCTh MH-
IIEBBIX PECYpPCOB cocpenoToueHa B BepxHux 200 M BomHOTO CcT0s16a. ®OpaMunu-
bepsl KMBYT B BOJAX C HOPMAJbHOM OKEAHCKOH COJIEHOCTBIO M OYEHb DPEAKH
B COJIOHOBATBIX BOJAX, [TO3TOMY OHM HE XapaKTEPHBI [ OOJILIIMHCTBA IpU-
OPEeXHBIX MEJIKOBOIHBIX PAffOHOB, 3a HCKJIOYEHHEM YYACTKOB, IPUJICTAOLIMX
K OCTPOBaM U 06JIACTSAM CyIIH C HE3HAYHUTENIHHBIM MPECHBIM CTOKOM, TAKHM, KAK
Huxusas Kamadopuus.

Mopgosiorus pakoBUH MIAHKTOHHBIX (OpAaMMHM(ED CHILHO BapbUpOBAJA
B TCYCHHE MeJIa U KaiHO30s:. ObLM ABYXpSHbIE, IUIAHMCIMPATIbHBIE, TPOXOCIH-
paJbHBIE, CTPENTOCIHPAIbHBIE U Nepexoaubie Gopmel (puc. 16-1, 16-2). Ha mop-
(hoJIOTHIO BIMSTH OCHOBHBIE 3BOJIFOLMOHHBIE TEHAEHIMH, YTO BHIPA3UJIOCH B TO-
ABJICHMH MOPGOTHUIIOB pa3ymyHOro 3HaueHus. Hanpumep, aByxpsmmele ¢opMmbl
npeo0ajaiy Ha PaHHUX CTAIUSIX YBOJIOLMOHHOTO PA3BHTHS B MeJly, 3aTeM OHH
NPUIIH B YIATOK B Pe3yIbTaTe 3KOJIOIMYECKUX KPH3HCOB KOHIA Mefa. Ceifuac
3TO €IMHMYHBIE, MEJIKHE, MAJI0 MOKA3aTeJbHBIE BH/BL. ‘

IlnaByyecTs m BepTHKAIbHOE pacnpocTpanenue. JIMIIEHHBIE CIOCOGHOCTH aK-
THBHO NEPEBUIaThCs MJIaHKTOHHBIE (hOpPaMUHHU(EPH! JOJDKHBL 06J1aaTh NIaBy-
4eCTbIO. PakoBUHBI MIIAHKTOHHBIX (opamMUHH(EDP COCTOAT M3 KaJbIUTA, ILIOT-
HOCTb KOTOPOTO B 2,7 pa3a GoJbIlle IJIOTHOCTH MOPCKOM BOBL DKCIEpUMEH-
TAJIbHBIE MCCTIE[IOBAHUS [OKA3aJM, YTO MYCTHIE DPAKOBHHBI OIYCKAIOTCS
B MOPCKOit Bozie co ckopocTeio 0,3-2,3 cM/c. [lnst Toro 4to6bl COXpaHUTD ILTa-
BY4€CTb, BCE IJIAHKTOHHBIC OPraHU3Mbl HMEIOT MaJIeHbKHE PA3MEPLL. DTO yBEIM-
YHBACT MX Y/EJNBHYIO MOBEPXHOCTB®, YCHIIMBAET TOPMOXEHHE 3a CYET TPEHHUS H,
TakuM 00pa3oM, yiyymaeT miaBysecTs. llapoo6pasuas GopMa pakoBuH # pas-
BUTHE pejlbea Ha MX NOBEPXHOCTH TAKXE YBEJMYMBAIOT MOBEPXHOCTb COIPH-
KOCHOBEHMS C BOJOW. OCHOBHAs Macca BEIIECTBA y OPraHW3MOB 3TOH TPYIIIBI
COCPEIOTOYEHA B PaKOBHMHE, KOTOPas y IJAHKTOHHBIX (opamuuudep 6osee mo-
prcTas, YeM y GeHTOCHBIX. TIpIMEpPHO MOJIOBHHA U3 COBPEMEHHEIX HOPM (ceMeii-
cro Globigerinidae) umeeT ImMNbI, BBHICTYNAIOLME pajHagbHO Hal NOBEpX-
HOCTBbIO PakOBHHBI (pHC. 16-2). Ilumel ciryXaT NONOJHUTENBHON IIOMNEPKKOM
Anst IpoTonIa3Mel. IHOTAA UMHA CHCTEMBI IIMIIOB B NATh Pa3 MPEBHILIACT [Ma-

! Oxono 50 sumos.—Ipum. nepes.
? I10BEPXHOCTE, NPUXOMSINASC Ha eauHuuy macchl—IIpum. peo.
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ENNOBOAHbLIE CYBTPOMUYECKU
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XONOAHOBO/AHLIERCY B TPONMUYECKNE

Puc. 16-1. PacnpocTpaHeHMe COBpEMEHHBIX BHIOB IUIAHKTOHHBIX (opamunudep. Tpomuueckue
Bunbl: 0—Globorotalia menardii, x 54; 2—Pulleniatina obliquiloculata, x 110; 3 —Globigerinoides
sacculifer, x 148; 4— Neogloboquadrina dutertrei (dopma ¢ 3y6om), x 81. TensoBoausie cyGTpomH-
ueckne BUAbL: 5 —Globigerinoides ruber, x 102; 6 — Neogloboquadrina dutertrei, x 72; 7 — Hastigerina
pelagica, x 60. XosoaHoBoxguble cyOTpomuueckue Bugsl: 8—Globorotalia inflata, x 60;
9—Globorotalia truncatulinoides, x 86; 10-Globigerina falconensis, x 120; 11— Neogloboquadrina
pachyderma (npaBo3aputas), x 138. Cy6nosspHsie Buabl: 12— Globigerina bulloides, x 91; 13— Glob-
igerina quinqueloba, x 180; 14—Globorotalia truncatulinoides, x 60; 15— Globorotalia truncatulino-
ides, x 89. Ilonapupie Buapl: 16-Neogloboquadrina pachyderma (neBosaButas), x 141;
17 — Neogloboquadrina pachyderma (nepo3aButas), x 152.

METP KaMep, U3 KOTOPBIX OHH PACTYT. ¥ HEKOTOPBIX BHAOB IUMITBI CILIFOCHYTHI
WM MMEIOT Pa3jMyHbIE BHICTYNBI B NONEPEYHOM CEYECHHH, BCE 3TO YBEIHYMBAET
IWIoaae IHOBepXHOCTH (puc. 16-2). V psamga BUAOB pa3sBHTBl OTHOCHTEJILHO
KPYIHBIE alepPTyphl MM MHOTOYHCIIEHHBIE OOJiee MEJIKHE anepTyphl, KOTOpHIE
COKpaLl[alOT BEC PaKOBUHEIL

Bsi3kocTs BOABI BO3pacTaeT ¢ HOHMXKeHHeM TemrepaTypel. [lpu 0°C oma
B IBa pa3a Bbie, 4yeM npu 25°C. CrenoBaTelbHO, BS3KOCTb YBEJMYMBACTCH
¢ riuybuHo# M HMPOTOi (B COOTBETCTBUH ¢ TemmepaTypoif). ITockosibKy pako-
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Puc. 16-2. JKupsle nmmosarsie GopaMunudeps! M3 MIAHKTOHHBIX J0BOB. -6—Orbuling universa—
9TOT BMJ ONPEAEJAETCS IO NOBEPXHOCTHOH TPOXOCHMpANBLHON CTaauM M B3pocioii cdepuueckoit
crazmn: I —ciepudeckas kaMepa, x 220; 2—BCKphiTas chepHueckas KaMepa ¢ BHYTPEHHEH Tpoxoc-
MHpajbHOH KkamepoH, x 120; 3 -roBeHMIbHAA TPOXOCHHpajibHast (GOpPMA C MYNOYHOM CTOPOHBI,
BU/IHBI NyNOYHAS NEPBUYHAS ANEPTypa M MalleHbKasd IIOBHAA aneprypa, x 200; 4-NOBepXHOCTH
¢ LMnaM¥, BUAHBI TEPPACOBHIHBIE BLICTYHBI, X 3500; 5-xoHew TpexrpanHoro mmma, x 23200;
6 —IOBCHWIIbHAS TPOXOCHHMpasbHAas GOPMA, CIMHHAS CTOPOHA, BHAHBI IIOBHEIE OHONHUTE/IbHDBIE
aneptypel, X 180. 7, 8—Globigerina bulloides: 7—6proimHas cTOpOHa, BUAHEI LIAIBI B NYNOMHOM
obmactu, x 200; 8§ —KOHel IIMNA, UMEIOUIHA BHI kpuctanna, x 30000. 9, 11, 12— Globigerinoides
sacculifer: 9 —Buj| LIMNOBATOR PAKOBUHLI c6oKy, x 180; 11 —IOBEPXHOCTH NOCAEAHEH KaMephl C 1K~
MaMH X HOBBIMH BRICTYmamy, X 1800; 12-cnuHHAsS CTOPOHA C HOMOJHUTEILHBIMU ANEPTYDPAMH,
x 140. 10-Globigerinella aequilateralis, NOBEPXHOCTb HAYANBHBLIX KaAMEpP H 4acTb anepTyphl C Tpex-
TPaHHBIMH, OKDYTJILIMM H TPEYroJbHbIMHM Hmnamu, x 1000. 13, 14— Hastigerina pelagica, 3ToT BULI
noxox Ha Globigerinella aequilateralis, Ho ¥MeeT OTYeT/MBBbIE LIMIbI: 13 — HAKJIOHHBIA BH paxo-
BUHBI ¢ nmmamu, X 100; /4-10BepXHOCTh MOC/ENHEH KAMEDBI, BUAHEI MBI H UX OCHOBAHHS, X
x 700. (@ororpaduu moGesno npemocraenenst I. Vunkcom, Beadopackuii okeaHorpaduIeckuii
MHCTHTYT.)
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BHHBI (popamuHudep B TEINOH BOJE TOHYT B ABA pa3a OBICTpEE, OHH JOJDKHBI
B 3THX YCJIOBUSX MMeTh GoJiee JieTkyro KOHCTpykumio. IToaToMy Tpommueckue
TIAHKTOHHBIE (QOpamMuHH(EPbl OOGBIYHO MMEIOT GoJee TOHKYIO PpaKOBHHY,
¢ OOJBLIMM KOJMYECTBOM NOP, GoJiee KPYNHON anepTypol M YeTKHMH, XOPOLLO
passuTeiMi Hmnamu. [lrankTonssie popamuHudepsl MOryT yBeIMYMBATBH I1JIa-
BYYE€CTb 34 CYET BKJIFOYEHHS B IPOTOILIA3MY Iy3bIPbKOB Ia3a, JUIKIOB M JPYTHX
XUPOBBIX BelllecTB. TakuM 06pa3oM, KOMOMHALMS PAKOBMHBI H MPOTOILIA3MEI
AaeT OOl IUIOTHOCTh OPraHM3Ma, GIM3KYIo K IJIOTHOCTH MOPCKOH BOMbI
(oxomno 1,026 r/cm?3). ‘

OnpezenenHbie BUb IIAHKTOHHBIX GOpaMUHHGED HykAAIOTCA B MOIAEPKA-
HHMH HE TOJIbKO MJIABYYECTH, HO M (PUKCHPOBAHHOTO MOJIOKEHUS B BOJHOM CTOJI-
6e. MHOrMe BHOBI NPEANOYHTAIOT OHPEIEIICHHbIC TIYOUHBI OOMTAHHS (rIyGHH-
Hasg cTpatHpukanys). B TedeHHWe IKM3HEHHOTO IMKJIA HEKOTOPHIE BHIbI
COBEPIIAIOT 3HAYMTE/ILHbIE BEPTHKAJLHBLIE MHUTPalMH. DTH MUTPHPYIOILME
TPYIIBI JOJDKHBI ObITH COCOGHBI K MOTPYXeHHIo. XOTs IUIAHKTOHHBIM (hOpaMu-
HUGepaM NpACylia Takas BEPTHKAJbHAS MUIPAIMs, Y4CTO OHA IIPOHCXOUT HA
NO3HUX OHTOTCHETHYECKMX CTaIuiAX Pa3BUTHSA BHJOB, BKJIFOYAS OOJILIIMHCTBO
Globorotalia. B6m31 0T HOBEPXHOCTH OPTraHU3MEI OGBIYHO MeJIbYe, YeM B 6oJlee
riay6okux cnosix. HexoTopsie (opamuHHdepE, KpoMe TOTo, COBEpIUAIOT cy-
TOYHbIC W APYIHE NEPHOIMYECKHE BEPTHKAJbHBIE MUTpanmu. Ovumanu [303],
M3MEPHB H30TONHBIE TEMIEPATYPHI 0 PAKOBUHAM U3 OCAIKOB, BIIEPBLIE YCTAHO-
BHJL, YTO_pa3/M4YHbIe BUIbI HOpaMUHHGED NPENOYUTAIOT Pa3HbIe IIyOHHBI 06H-
Tanus. [lockonbky MakcMMasbHasi IUIOTHOCTh NPOTOIUIA3MBI JIMIIL HE3HAYU-
TEJILHO NPEBBIIIACT IJIOTHOCTE MODPCKOH BOJBI, MOTpyXeHHe popamuHHdep Ha
LIy6uHy 6b110 6b1 HEBO3MOXKHO Ge3 pakoBHMHBL MHOTHE (DOPMBI MJIAHKTOHHBIX
¢bopamunudep, ocobenno Globorotalia, yBe MUMBaIOT MIOTHOCTL CBOMX PaKOBHH,
00pasys KaJbLUMTOBYIO KOPKY (BTOPUYHAS KaTbUM(HUKAIMS), IPHYEM CaMBbIe ry-
GokoBoIHEIE MOP(HOTHIILI HMEIOT HanbOJIee TOJICTYIO CTEHKY PAKOBHHBL Takum
06pa3oM, IIaHKTOHHbIE GopamMiHEGEPbl KOHTPOMPYIOT CBOKO ILTABYYECTb H3-
MEHEHHEM IUIOTHOCTH IPOTOINA3MBI, COJNEPKAHHS KaJbIMTa B PAKOBHHE (POCT
PakOBHHBI M BTOPHYHAs KaJblM(puKalms) i a6COMIOTHBIM PA3MEPOM PaKOBUHBL.
Inanktonnnie popamuuudeps He GectenbHO ApeidyrOT B BOAHOM cTo6€. OHN
MOTYT PeryjMpoBaTh CBOIO ILUIABYYECTh, YTO TO3BOJET UM 3aHHMATh OCOGEHHO
BBITOJIHBIE JKOJOTHYECKHE HAIM. IIIOTHOCTH MODCKO# BOJBI—OCHOBHOM (hak-
TOp, KOHTPOJIMPYIOIMIA pacnpenesienue dopamunudpep no Bepruxam. [loatomy
IJIAHKTOHHbIE  (OpaMHHUGEPHI —HANEXKHBIH MHIMKATOP TEMIEPATYPsl BOIBI
(BCnencTBHE €€ MPAMON KOPPESILMK ¢ ILIOTHOCTBIO BOIBL).

Omumanu [306], Be [51] u apyrue mccnenoBaTe M YCTAHOBHIIM BEpPTHKAb-
HOC PaCIpOCTPaHEHHE COBPEMEHHBIX IJIAHKTOHHBIX opamuundep. be [517] Bel-
AeJUIL CJIENYIOUIHE NTOBEPXHOCTHBIE, POMEXYTOYHBIE U TlyGOKOBOAHBIE BHbI:

IToBepxHOCTHBIE: GONBUIMHCTBO NOBEPXHOCTHBIX BHAOB, BKJouas Glob-
igerinoides u HexoTopwle Globigerina (puc. 16-2).

TpomexyTounete (50-100 mM): nmnosateie Bumsl—Globigerina bulloides,
Hastigerina pelagica, Orbulina universa, Globigerinella aequilateralis,
Globigerina calida; wneummosathie BunpI— Pulleniating obliquiloculata,
Neogloboquadrina_dutertrei, Candeina nitida, Globigerinita glutinata.

Iiybokosonueie: Globorotalia. Neogloboquadrina pachyderma, Sphaero-
idinella dehiscens.

IIpoaykmuBHOCTL B morpyxense. OUeHb MajO H3BECTHO O NHMTAHMU IUIAHK-
TOHHBIX opamvunudep. HekoToprie n3 HUX XUBYT B CHMOHO3€ C 300KCAHTE LI~
MH, KOTOpbIE, BEPOATHO, 06eCeYMBalOT NOCTYILICHHEe KAKOK-TO YaCTH THMIIM My-
TeM GoTocuHTe3a. BOJBLIMHCTBO NIAHKTOHHEIX dopamuHubep, 110-BUAMMOMY,

10-87 .
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TPaBOSIAHLIE, T.€. NMATAlOTCI BoAopocisiMu. OTHAKO H3BECTEH OJUH XHUIIHBIH
BHJ, KOTOPHI MoefaeT APYro#l MJIAHKTOH, NaXe TaKOi KPYIHBIH, KaK KOTEMO bl
[51]. Ycranosneno [640, 1046], uto Globigerina bulloides u Globorotalia trunca-
tulinoides IpeABABNAIOT pa3Hble TpeOoBaHUS K mHILE. PacrmpocTpaHeHMe ITaHK-
TOHHBIX (popamuHudep, Kak ¥ IPYroro 300IJIaHKTOHA, MO-BHAUMOMY, OIpEJe-
JFIETCA B OCHOBHOM Ha/myueM nUiUM. I[IOBEPXHOCTHBIE BOIBI C BBICOKAM
COZIEPXXKaHMEM NUTATEIBHBIX BELIECTB OOBIYHO TycTO HaceseHs! [ 125, 8117, 3a wuc-
KJIFOYEHHEM TIPUIIOJIIPHBIX obJacTei 3a npenesamu 60-X LIMPOT, I/l MHTEHCHB-
HOCTb CBETa HENOCTaTOYHA B Te4deHHe OoJbllieit YacTH roma.

OLEHKH KOHLEHTpAIMH IJIAHKTOHHBIX (opaMUHU(EDP B BOIE CYILECTBEHHO
BapbUPYIOT B 3aBHCHMOCTH OT pa3MEpOB CETH, HCIOJIb3YyeMOH [ IIaHK-
TOHHBIX JIOBOB, ITpuBOIMMEIE B JIHTEpaType KOHIEHTpauuu dpopamMuHudep koe-
6mores o1 102 mo 10° sksemmuapos B 1 M3 [67]. MHoOrHe onenkn (HanmpuMep,
10/M%) cuibHO 3aHWkEHBI, TaK KaK GOJbINOE KOJMYECTBO MEJKHX 3K3EMILIIPOB
MPOXOJTUT CKBO3b SAYCHKH CETH M TepseTcsd. KOMIUIEKCH UBBIX IJIAHKTOHHBIX
¢dopamMuHEpep NOOHIBACH IJIAHKTOHHBIMU CETSIMM, HACOCAMM, a B IIOCIIETHEE
BpeMsl aKBaJJAHTHCTaMH IyTeM oTOOpa B OYTBUIKM M JPyrHe eMKOCTH. BaxHo
H3YYUTh XU3HCHHBIA IUKI popaMuHKGbED, TAK KaK OHH HOKAIAIOT CBOIO PAKOBH-
HY NpPH Pa3’MHOXCHHH, IOCTaBJIAs TakUM 00pa3oM OCamOYHBIA MaTepHas TpH
BOCIIPOM3BOACTBE M IIOCNIE CMEpPTH. B KOHEYHOM cueTe O XU3HEHHOM 'IHMKJIE
IUVIAHKTOHHBIX (opaMuHUGEp MOYTH HAYETO HE U3BECTHO M3-3a CHAOBLIX YCIEXOB
B HX KyIbTHBUPOBAaHHHM. JKCICPHMEHTHI B paiioHe OacceiiHa Canrta-Bap6apa,
KamdopHus, nokazami, 4to GopaMuHHdEpE! KUBYT OT 2 Heme b 10 1-2 Mecs-
ueB [66, 79].

B npenenax xaxnoit o6iactm okeaHa KoHUeHTpauuu (opaMunudep, mno-su-
MUMOMY, B IPOAYKTUBHBIX BBICOKOIIMPOTHBLIX MPUOPEXHBIX pallOHAX M IKBATO-
pHasbHBIX anBeJUIMHIAxX o kpaiineil mepe B 10 pa3 Bellie, 4eM B Ge3KHU3HEHHBIX
LHEHTPAJILHBIX U CPeIHEIIMPOTHBIX palioHax. B 1esoM pacciuTaHHbBIE BEMYMHED
npoaykuuu (opamMuHH(ep MPONOPHHMOHAIBHBI coaepxanuio ¢ochaTos B Boje
H CyMMapHO#M NPOJYKTHBHOCTH IIaHKTOHA. CaMble BBLICOKHE H3 M3BECTHBIX KOH-
ueHTpanui (B ceBepHoit uacTm Tuxoro okxeaHa) mpumepuo B 1000 pa3 Bblie
caMbIX Hu3KuX (B CapraccoBoM Mope). O61uee unciio Gpopamunndep B ATIaHTH-
K¢, TIO-BHAMMOMY, COCTaBJIIeT MOJIOBHHY OT 4uciaa ux B Wnmmitckom u Tuxom
OKeaHax.

715 naneosKoJIOTHd BaXXKHbI CKOPOCTH OIYCKaHHS PAKOBHH, OCKOJIBKY JaTe-
paJbHBIA Opeiid, KoTOpoMy MOABEPKEHA PAKOBHHA B NPOLECCE OCEIAHMUS, MOXET
HAPYIHMTh COOTBETCTBHE KOMILIEKCOB XHMBOTHBIX M3 NIOBEPXHOCTHBIX BOA U B IIO-
BCPXHOCTHEIX ocaikax. Kpome Toro, npu MeaneHHOM ONyCKaHMH PaKOBHHBI MO-
TYT pacTBOPUTECS (cM. IUL 14). Takoii JaTepasbHbI Apeii MyCTHIX PaKOBHH 3a-
BHCHT OT CKOPOCTM HX morpyxenus. Ilepsble nabopaTopHBlE 3KCIIEPHMEHTBI
MOKAa3aJ, YTO PAKOBHHEI IIOIPYXKAIOTCI CO CKOPOCTBIO 2 CM/C, HO 3TH NMOJCYETHI
JIEJIAIMCh HA OTHOCHTEJILHO TOJICTOCTEHHBIX PaKOBHHAX IPU OTCYTCTBHM TypOy-
JICHTHOCTH B cpene. Beprep [67] cuutaet, uto 31U cCKOpOCTH nipuMepHO B 10 pa3
Boie. Tem He Menee GonpIIMHCTBO (opamuunbep OOCTHUIAET AHA BCETO 3a HeE-
CKOJIbKO ACCATKOB IHEH, OITOMY CKOPOCTH HMX NOTPYXEHHS HE MOTYT BJIHMATH
Ha MaJICOIKOJIOTHIECKYIO HHTEPIPETAIHUIO.

CoBpemennan Ouoreorpadmsa. B pesyimrate skcnemmumn  «Yesuenmxepar»
Meppeii [773] BnepBble YCTAHOBHII, YTO PACHPOCTPAHEHHE MHOTHX BHIOB KOH-
TPOJIUPYET TEMIEPATYPa, U BbIABUJI U3MEHEHUS! Pa3HOOOpa3Hs MEXIY IOJISPHBI-
MH M TPONMYECKMMH paHOHAMM WM pacipelesieHHE OTAEJbHBIX BUIOB. B HacTos-
mee Bpems obume Onoreorpaduyeckue 3aKOHOMEPHOCTH YCTaHOBJIEHBI 6oJiee
HAJEKHO.
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Puc. 16-3. Pa3pes BepxHeill yacTH BOJHOM TOJINM HAa I'paHHIE MEXAY TeIUIM TeueHHeM Kypocuo
H XOJIOAHBIM TedenueM OiPfsicHO, [OKa3bIBAalOIINH BJIMSHHE 3TOTO pasjiesla Ha PaCIpElC/ICHUE
ITAHKTOHHBIX ¢opamuaudep B nosepxHocTHhIX Bozax {[125], c. 95). (P 6503 1-3 mas 1965T. oT
2°cour ;o 2°¥0.11 no 8° 3.1.) KpyXkH—NJJaHKTOHHbBIE JIOBBL

IInankToHHble GopaMuHU(EpPLl —OUYEHh YYBCTBHUTEIHHBIE WHIUKATOPH BOJ-
HBIX Macc. VIX pacrnpeneneHre B COBPEMEHHBIX TOBEPXHOCTHBIX OCajKax sIBUIIOCH
NpPeMETOM MHOTHX HCCJIEJOBAaHUM, HO JIIIIb HEKOTOPBIE KJIACCHYECKHE paboThI
MOCBAIIEHbl H3YYEHHIO UX pacipocTpaHeHds B Boge. PakTopbl cpensl, KOTOpPbIE
00bIYHO MPUHUMAIOTCS BO BHHMAHHE NPU aHAJM3¢ pacuperelieHus (HopamMuHU-
dep, Jerko usMepUMBL, I TO — TEMIIEPATYPA, COJIEHOCTh, HAJIMYHE MU ¥ KUCIO-
pona, pH. Ilepeoie uccnenoBauust Bpaamoy [125] BbIABHIIM YETKYHO CBS3b
dayusl popamunndep ¢ BogHbIMH Maccamu. Jlaxe B Ipenenax HeOOJBLIIMX paii-
OHOB PE3KHe I'PaHMLBI MEXIY BOIHBIMU MAaccaMy JIETKO IPOCJIEKNBAIOTCH IO
4€TKO BBIPaXXEHHBIM INEPEPBIBAM B pacrpocTpaneHuu ¢ayssl (puc. 16-3). ITpnme-
POM MOXET CIIYXKUTb pacnpocTpaHeHne gopamunndep B ceBepo-3alaJHOH YacTH
Tuxoro oxeana Ha rpaumue Temyioro Tedenuss Kypocwmo m xonomunoro Oiisicuo.
U3 pazmyHbIX (aKTOpOB, KOHTPOJMPYIOIMX PacHpOCTpaHeHHE MIAHKTOHHBIX
dopamunndep, HanboJiee BaXHBIM OOBIMHO CUMTAETCA TeMIepaTypa, XOTd IJs
HEKOTOPBIX BHIOB TalOKe UM Oaxe OoJiee CyIIeCTBEHHBI APYrUe HapaMeTphl, Ha-
IIpUMEp COJIEHOCTh. Bbino yctanoBieHo [537], 4To OTHOCUTENBbHO HEGOJIbIIME

10*
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Puc. 16-4. Cos3b MeXAy CONEHOCTBIO BEPXHETO CJIOS BOAHOM TOIMM M GHOMaccoi Neogloboqu-
adrina dutertrei B I'BuHeiickoM 3amBe ([537], c. 496, 498).

BaprHalliid HU3MEPAEMBIX IIAPAMETPOB Cpelibl OKAa3hIBAIOT CHIBHOE BO3JEHCTBHE
Ha MMHAMUKY nomnyJisiunid. Bapuanuu Temmepatypel B mpenesax 2° M KosebaHus
conieHoctd Ha 0,2-0,5%, B nepByro ovyepenb KOHTPOJMPYIOT OOHIINE MHOIHX BH-
nos. Hanpumep, B 5KBATOPHAJILHOM IPOTUBOTEYEHHH, MAPKHPYEMOM I0JIOCOM
BBICOKOH COJICHOCTH, NO4TH He BeTpeuaercss Neogloboquadrina dutertrei (popma,
NPEANOYHTArOIAs HU3KYIO COJIEHOCTh, pUC. 16-4). DTo 03HauaeT, 4TO pacmpo-
CTpPaHCHME NAHHOTO BHIA B 3HAYMTEJILHOH Mepe KOHTPOJMPYETCs KOJeOaHHSIMU
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COJIEHOCTH, Aaxe HeOopummMu. OIHAKO, TOCKOJIBKY TEMIIEpATypa U COJICHOCTb,
KaK M Ipyrde KOHCEPBATHBHBIE CBOMCTBA BOJBI, TECHO CBSI3aHBI ADPYT C APYIOM,’
4acTO OBIBAE€T OYEHDb TPYAHO OMpPEAE/MTH, Kakoil u3 ¢akTopoB BaxHee. Hampu-
Mep, XOJIOAHOBOIHbIE BUABI OOBIYHO CBSI3aHBI C HU3KOHM COJICHOCTBIO, Tak Kak
OHA CONMYTCTBYET HU3KUM TeMIlepaTypaM. BcrencTBue 3TOro mpH H3y4eHHH pac-
npocrpaHenus ¢ayHsl NpeAnoYTHTENLHEE pacCMaTpUBaTh HE OJUH, 4 HECKOJIbKO
napaMeTpoB BOJHbIX Macc. IlmankToHHbIe popamMuHH(EPH! ABAAIOTCH Kak Obl
«OTIEYaTKAMH TaiblEeB», OTPAKAIOIMIMMYA pPa3/M4YHbIE BOJHBIE MACChl B JOHHBIX
ocaJKax.

B camom oOmieM Buae MOXHO CUMTATh, YTO IUIAHKTOHHBEIE (opamunudeps
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Puc. 16-5. IllmpoTHOe pacmpocTpaHeHHE IUIAHKTOHHBIX (Gopamunudep B roxHO#M wactu Tuxoro
okeaHa [814]. ®pakuus > 0,149 mm. [ —npucyrcTyer B 75% mpo0; 2-npucyTcTBYeT B 25-75%
npo6; 3—mpucyrcrsyer B 25% mpob.
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pacnpe/iesieHsl B MHPOBOM OKeaHe OMIOJISIPHO, IIPUHEM KOMILIEKCH 3aKOHOMED-

HO CMEHSIOTCS OT NOJIIPHBIX PaiioHOB Kk 3kBaTopy. HeoOxommumo paccMoTpeTts

CICAYIOUME YEPThl WIMPOTHON 30HAJLHOCTH B pacnpeseneHuu dopamMuHupep:

1. PazHoOOpa3me Bcero koMILIekca.

2. TakcoHoMmYeckHe pas3auuus (HAJIMYHE WM OTCYTCTBHE BHIOB Ha pasHBIX
HMpoTax).

3. VI3MEHeHNs YUCIEHHOCTH M COOTHOILECHHMIA.

4. Buyrtpusuiossie Mopdonornieckue Bapuammn (DEHOTUIMYECKME YJIM 11O BU-
AOBbIE), BIMAIONIME HA TAKHE CBOMCTBA, KAK HATPABJICHME 3aBUBAHHMS, OOIIAs
dopMa U TOJIIMHA CTEHKH DPAKOBHHBL
Haubonbwee pasnoobpasue oT™MedaeTcst B TPONIMUECKUX 0GNACTSX, Tae OOH-

TaeT Gonee 25 BumoB dopamuuubpep. PasHooOpasue ybbIBaeT ¢ yBEJMYEHUEM

umpoTel. B ApkTuke m AHTapkTHKe yCTOHYMBO BCTpeuaeTcs TOJBKO | BHA

(puc. 16-5). 3MeHeHHs B pacnpoCTpaHEHHH W HHUCICHHOCTH BHOB MO3BOJISIOT

OOBeMHUTL UX B YeTKue (ayHHCTHYECKME Ipymmbi [48, 813]. B obwem mexmy

NOJFOCAMU M TPOTIMKAMH BBIIEJISETCS MSATh CBA3AHHBIX C ONpPEEeHHBIMH BO/I-

HBIMH MaCCaMM TPYIII (TEMIIEPATypHBIE JUANA30HLI UX PACIPOCTPAHEHHS JAHEI

npubymsuTenbho): 1) Tpommyeckas: 24-30°C; 2) Temas cyOTponuueckas:

20-24°C; 3) xononmas cyGrpomuueckas: 12-20°C; 4) cybnomsphas: 5-12°C; 5)

noJisipHas (aHTapkTHYeckass U apktudeckas): 0—5°C.

I'panuupl Mexay KOMIUIEKCAMHM M TOJKOMILIEKCAMH 4acTO COOTBETCTBYIOT

YCTKMM THAPOMUIHYECKHM I'DAHHIAM:

1. 'pannua Mexmy TPOIMYECKMM M CYOTPOIMYECKMM KOMILJIEKCAMHE COOTBET-

CTBYET TPOIMHYECKOU KOHBEPIEHIMH.

2. I'panuua MexXy TEIIBIMA U XOJIOJHBIME CYGTPONMUYECKUMHI KOMILIEKCAMIL

NPOXOAUT IPHUMEPHO no m3otepme 20°C.

3. I'pannna Mexy CyGIOISPHBIM M XOJIOAHBIM CyGTPOMMYECKAM KOMILIEK-

CaMM CONOCTaBIIIETCA C CyOAaHTapKTHYECKOM KOHBEPIeHIMEH.

4. T'panniia Mex1y NOJSIPHBIM M CyGAHTAPKTHYECKAM KOMILIEKCAMHE HIpOXO-

JUT N0 aHTAPKTUYECKOH KOHBEpreHUMM UM IlonspHoMy (poHTY.

Tpormueckue Bunei: Globorotalia menardii (ama cultrata)
Globorotalia timida
Pulleniatina obliquiloculata
Sphaeroidinella dehiscens
Neogloboquadrina dutertrei (opma c 3y6om).
Bulib1, xapakTepHbie KaK Ui TPONMUECKUX, TAK M TS TETBIX Cy6Tpomnude-
ckux BoI: Globigerinoides ruber
Globigerinoides sacculifer.
TennoBonuele cy6Tpomuueckue Bumbi: Hastigerinag pelagica
Globorotalia hirsuta
Neogloboguadrina dutertrei (bopma
6e3 3y06a).
XouionHoBoMHbIE CyGTponuueckue Bumml: Globorotalia inflata
Globorotalia truncatulinoides
Globigerina falconensis
Neogloboquadrina  pachyderma
(mpaBo3aBuTas).
Cybnonsapusle Bumsi: Globigerina bulloides
Globigerina quinqueloba
Neogloboquadrina pachyderma (neBo3aButas).
Homspuetii Bun: Neogloboquadrina pachyderma (neBosapuTas).
Ectb HeckosbKO BHAOB, KOTOPBIE OYEHb XapPAaKTEPHBI [UISL OMHOM BOTHOI
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Puc. 16-6, PacnipocTpaHeHHE KOMILIEKCa NOTPAHUYHBIX TedeHHi (OKpanH KPyroBOPOTOB) B NOBEPX-
HocTHOM ciioe ocankoB Cepeproii ATnaHTukH. [IpuBeeHHBIC 3HAYEHWS — BaPHMAKCHBIC ¢dakTopHBIE
MeTku ([598], c. 27; mybamkyeTcst ¢ pa3perieHus Teonornueckoro obwecrsa CIIA)

Macchl, HO YaCTO BCTpevaroTcs ¥ B Apyrux. Kpome TOro, CymecTBYIOT pas/iMius
B pacnpeelicHHM BHIOB MEXIy OkeaHamu u mosymapusvu. B Cesepuoit At-
nautuxe MM6pu 1 Kunn [506] n Kummn [598] ¢ momomipto (pakTOpHOTO aHAIM3a
Cpe/M TUIAHKTOHHBIX (opaMuHudep M3 MOBEPXHOCTHBIX OCAJKOB BBIICIMIM
6 KOMIIJIEKCOB: TIOJIAPHBIM, CyONOISPHBIH, IEPEXOIHBIH, CyOTpONMYECKUH, TPOIH-
YeCKuil ¥ MOTPAHHYHBIX TEYEHUH (MM OKPalH KPyrOBOPOTOB), COCTOSIIMA U3 He-
KOTOPBIX TPOIMYECKUX BUAOB. Pacmpenesienue MOCIeHero U3 3THX KOMILIEKCOB
(puc. 16-6) MapxupyeT nmpoHukHOBeHKe T'onmbdcTprMa B 6016 BBICOKHE IIHMPOTHI
CepepHoil ATyanTiKH. ['paHula apeaia KOMILIEKCA NPOXOMUT TaM, IAe TI'ombg-
CTPHM ¢J1a60 TPOCIEXMBAETCS Ha MOBEPXHOCTH. Undesm [188] Taxxe obGHapy-
XHII TECHYIO CBSI3b MEXIY KOMIUIEKCAMHM TNOTPAHWYHBIX TEHEHHWH M MEpUIuo-
HAMbHBIMM COCTABJISFOIIMMA aHTHIMKIOHMYECKOTO KpyroBopoTa: IosbdcTpu-
moM u Kanapckum Teuenmem. [lomoGuas kapTuHa HaGmojaercs M B pafione
pacnpocTpaneHus Teuenus Kypocuo B ceBepo-3anajgHodt yactu Tuxoro oxeana.
BoJlee XOJIOMHOBO/IHbIE BUABI 3aHOCATCA B OTHOCHTEJHHO HHU3kHE mmpoTel Ka-
mmbopuniickum 1 Kanapckum Tevennsvu B Ceeprom u Ilepyanckum u ben-
rembckuM TedenmsMu B FOxHoM mostymapuu. Takum o6pa3oM, MJIAHKTOHHBIC
KOMILTEKCHI ABISIOTCSA KAk OBl 3€pKajioM, OTPAXXKaroUMM ACHMMETPHIO MOBEPX-
HOCTHOM IMPKYJISIUHA OKEaHOB.
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XoTsi GMIOJIIPHOCTL KOMILIEKCOB MIAHKTOHHBIX ¢dopaMuHudep B oxeaHax
HETKO BBIPAXCHA, ECTh HEKOTOPBbIE UCKIFOYEHUS. CAMBIM 3HAYHMTELHBIM U3 HHX
SBJIGETCs pasymuue B pacnpenesneHun Globorotalia truncatulinoides B Cegeprom
1 OxnoM nonymapusx. B IOxuoM NOJIyIIapuy BHA XOPOLIO IPEACTABIIEH (Kak
OTYETIMBBIA (PEHOTUN) B CyGAHTAPKTHYESCKUX BOJAX C TeMIneparypoit okosio 5°C,
B CepepHoMm mosymapuu Bun IIpHYpOYEH K BOJAM C TeMilepaTypaMu Golice
10°C. Crpaturpaduyeckne uccienoBanms HOKa3BIBAIOT, YTO BHJ aJaNTHPOBAJICS
K CyOaHTapKTHYECKUM YCJIOBHSM TOJBKO -200—300 ThIC, JIeT Hazaz, a B Cesep-
HOM TIOJIylIapuM aJaNTalys K HU3KMM TEMICpPaTypaM elle He NMpou3ouina. Ta-
KM 00pasoM, B HETBEPTHYHOE BpEeMs CYILECTBOBANA BAXHAS C TeHETHYECKOM
TOYKH 3peHUs Guoreorpaduueckas H30aAMUA GUNOIAPHBIX XOJIOJHOBOJHEIX IIO-
NyJISUMH, HECMOTPSL HAa HEO/JHOKPATHBIE NMPOHUKHOBEHHS GOJIce XOJIOOHBIX MAcC
B CTOPOHY 3KBAaTOpa B 060MX mouymapusix. ITpiuMepoM nono6HOHN reHeTHYecKol
H30JUMM CIIyXaT U (PEHOTHIBI MOJSAPHOTO BUAA Neogloboquadrina pachyderma,
KOTOpbIE MOPGOJIOTHYECKH Pa3iMYHEI B APKTHKE U AHTapKTHKe, 2 BO3MOXHO,
1 B Cybapktuke u CyGaHTapKTuke.

Kpome Toro, otmMeuaroTcs Baxubie ¢ broreorpaduueckoil TouKM 3peHus pas-
JIUTHA MEX/y OKEaHaMH, OCOGEHHO MeXIy TPONHYECKHMM KOMILIeKcamu MH-
awmiickoro u Tuxoro okeaHoB, ¢ oaHOi CTOPOHBI, ¥ ATJaHTHYECKOTO —~C APYroii,
paszieneHHpIME LeHTpaibHOaMepuKaHCKUM nepelneiikom. T1o KpafHeH Mepe TpH
TPONIMIECKUX BUJA, BCTpevarouwecs B WMHauiickom u TuXoM OkeaHax, OTCYyT-
CTByIOT B ATJaHTHKe [50;. 910 Globorotaloides hexagona, Globoquadrina
conglomerata u Globigerinella adamsi. Crpaturpaduueckue mccnenoBanus mo-
KasblBAIOT, YTO LleHTpaTbHOAMEPHUKAHCKUI Mepeleek MOSBUIICS B TeYeHUe cpen-
HETO ~NO3JIHEro IUMOLieHa (OKOJIO 3 MITH. JeT Hasan) [556, 896] u usomposan
TPONIMYECKUE KOMILIEKChL. G. hexagona ucuesna B ATianTHKe 0K0JIO 90 ThIC. JleT
Hasal, T.€. B KOHUC IOCICIHEr0 MEeXJIEOHHKOBbS, a G. conglomerata—B Teuenue
[UMONCHA MJM PaHHETO IUIEUCTOuUEHA. G. adamsi He HalileHa B ATJIaHTHKe H,
OYEBHIHO, ABJAETCS MNOBOJLHO MOJIOABIM BHAOM, obHTaromM B MHImickoMm
H THXOM OKeaHax M Pa3BHBIIMMCS U3 THXOOKCAHCKOM nonynsauua Globigerinella
aequilateralis, XOTs1 TMOC/enHMit BUI BCTpeuaeTcss BO BCex Tpex okeaHax [812].
HecMmoTps Ha McyesHoBenue G. conglomerata B ATiianTtuke, O6HIME ¢ B IUIAHK-
ToHe THXOTO OKeaHa CBHIETENBLCTBYET O TOM, YTO 3TO XOPOILO aJalTHPOBaHHAsA
bopma.

M3BectHo, uto 3akoHOMepHOCTH pacnpocTpanenus (opamunudep Hapy-
INat0TCA B 30HAX NMPUOPEXKHBIX anBeUMHIOB. [TOMUMO BIIMSAHHS Ha IPOSYKTHB-
HOCTE IUIAHKTOHA 3TH ANBEJUMHTH BO3JCHCTBYIOT M Ha TaKCOHOMUYECKHI CO-
CTaB KOMILIEKCOB. B amBesumHrax mouts oTcyTcTByroT HEKOTOpBIE TOBEPX-
HOCTHBIC BUIBI W Pa3BUBAIOTCS OpPYIHe, NPUCOCAGIMBAIONINECS K 3TUM
YCJIOBHAM. Bosiee TOTo, H3BECTHO, YTO B TAKHX ANBEJUMHTAX CMEIUHBAIOTCH XO-
JIONHOBOIHBIC M TETJIOBOAHBIE KOMILJIEKCH, HE BCTPEYAIOIMECS BMECTE B OGLIU-
HBIX yCJIOBHSIX OTKPBITOIO OK€aHa, a HEKOTOPbIE TEILIOBOJHBIE BHIbI 3aHOCSTCS
IIPOTUBOTEHYCHUSMH BHU3, & 3aTEM BBIHOCATCS HABEPX B PAHOHAX C OTHOCHTEIIb-
HO XOJIOAHBEIMH MOBEPXHOCTHBIMH BOJIaMI.

benmocuvie gopamunugepor

B oTymure OT MIaHKTOHHEIX hopM GEHTOCHBIG (opamunndeps xuByT y rpa-
HUIBI pasaeia BoJa-—ocalok. BoibumHcTBO M3 HHX cOcO6HO HePeNBUTaThCS,
XOTd HMEIOTCS CHAYME QOPMBIL, MpeKpenyeHHsle K cy6cTpaTy Jmbo BPEMEHHO
¢ TIOMOIIbIO INCEBAONOAMH, MO0 MOCTOSHHO NyTeM LEMEHTalwMH. B ocankax
GenTocHble GOpaMUHIGEPDI JIETKO OTIMYAIOTCS OT NJIAHKTOHHBIX MO Pa3HHULE
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B OpMe M TEKCType MOBEPXHOCTH CTEHOK pakoBUH. BeHTocHbIe tbopamuHupepLI
BCTPEYAIOTCS B Pa3JIMYHBIX OOCTAHOBKAX OT COJIOHOBATHIX 10 HOPMAJIbHBIX MOp-
CKHX M XHMBYT Ha JHOOBIX riy6uHax. OHM BCTpEYEHBI Ha BCEX IIMPOTaX, XOTA
Guoreorpauueckuii IPOBMHLMAIAZM YACTHYHO onpeneiseTca reorpaduyueckoit
LMPOTOH M HanbOJIbIIEe Pa3HOOGPA3UE YCTAHOBJIEHO B TPOIMUECKHX OBJIACTIX.
3aKOHOMEPHOCTH H3MEHEHHS Pa3HOOGPa3Ms OT MOJIOCOB K 9KBATOPY MOTYT YC-
JIOKHATBCA 332 CYCT BJIMSIHMS MECTHBIX OCOGEHHOCTEH Cpelbl. AHTapKTHYecKas
(ayna Gonee pasHooGpasHa, 4eM apKTHYECKas, H CXOICTBO MEXIY HUMH, OCO-
OEHHO Ha BHIOBOM ypOBHE, HeGOJBILOE.

benTocHele opamuHHbEPH TOApa3NENSIOTCS HAa ABe GOJbIUHE TPYIIIBI:
mesikue, ot 20 1o 300 MkMm, u kpynHbie, 10 16 mMM. Kpymnnsie dopamuEHpEpLI
COBEPIICHHO 000CO6IEHBI TAKCOHOMUYECKH, BCTPEUAIOTCS B OCHOBHOM B MEJIKO-
BOZHBIX TPOIAYECKHX MOPSAX H HE UMEIOT GOJIBILNON LEHHOCTH 1JIsi MOPCKOI Teo-
Jorud. Meskue dopamunubepsl TAKCOHOMHYECKH 60Jee pasHooOpasHel, ueM
ILIAHKTOHHbIE, HO HA GOJBUIMX TyGHHAX KOJIMYECTBO SK3EMIIIPOB OT/E/BHbIX
BUIIOB TOpa3sfo MeHbie. Ha KOHTHHEHTANLHBIX Ie/bgax, e MIAHKTOHHbIE (o=
paMMHU(EPBI BCTPEYAFOTCS 3HAYMTENLHO pPEXe, YHUCIEHHOCTh OSHTOCHBIX ¢dopa-
MHHHGEP MOXET OBbITh OTHOCHTEJLHO GOJNBLION. B 6ONBIIMHCTBE THHOB MOp-
CKHX OCaJIKOB OHHM JOCTATOYHO OOMJIbHBI, YTOOBI MpPEACTABISATH LEHHOCTH IS
TIaJIEOSKOJIOTHH U B HEKOTODBIX CIIy4asX [UIs CTPaTHIrpaduyeckoro KOHTPOJISL.
Cospemennple GeHTOCHbIE (hOpaMUHUDEDPBI TAKCOHOMMYECKH XOPOILO H3YYEHBI,
XOTsl BCTPEHAeTCsi MHOTO NMOBTOPHBIX OIMCAHUM OTHUX H TeX Xe BUJOB NOJ pas-
HBIMU Ha3BaHHUSIMH.

CaMbpIMH IPEeBHUMM U3 H3BECTHBIX GEHTOCHBIX bopamuHubep ABIAIOTCA KEM-
Opuiickue NCEBIOXHTHHOMIHBIE M ATTIIIOTHHUPOBAHHBIE ¢dopmel. Mukporpany-
JIPHbIE M3BECTKOBBIC GOPMBI XapakTepHbI [l BCEro Naneo3os. IlpemmecTsen-
HWKH NepYOPUPOBAHHEIX MNPO3PAYHBIX (HOPM, KOTOPBIE OOJY4YHJIM  [IHPO-
KO€ pacrpoCTpaHEHHE B KaWHO30€, BIEPBbIE IOABHJMCh B MO3JHEM Maje-
030€.

Burosorus 6enTocHbIX hopamunndpep usydena nydine, yem [JIAHKTOHHBIX, [10-
CKOJIbKY MX JIETYC KyJIbTUBHUPOBaTh. JKM3HEHHBIE LMKJILI HECKOJBKHUX BHIOB XO-
powo u3BecTHbl. OfHako GOJNbINAs 4acTh 3TOM MHGPOPMALMM OTHOCHTCH K Mell-
KOBOJHBIM NPUOPEKHBIM BU/AM M, BEPOATHO, HE THUIMYHA IS [Ty OOKOBOTHBIX
(opM, BaXHBIX C TOYKH 3PEHMS NAJICOIKOJOTHH OKEAHCKHX GACCEHHOB.

3uauenne GentocHbix opavmuudep B Mopckoii reosormm. JaHube o pacnpo-
'CTpaHeHHH OEHTOCHBIX (opaMuHH(ED, OT HEPUTHYECKHX [0 abuccalbHEIX,
B OKeaHCKHX bacceifHax MOTYT obecHeuHTh pa3zHOO6pasHyIO U LEHHYIO NAaNeo3-
KOJIOTHYECKYI0  HHQopMawio. [TaneopeKOHCTPYKIMH —pacnpoCTpaHeHus OeH-
TOCHBIX (hopamMuHU(EP TOKA3BIBAIOT, YTO C Pa3/IMYHBIMH BOAHBIMH MACCAMH MO-
TYT ObITb CBA32HBI Y€TKO pasjmuarolmecst GayHsl. [IryGOKOBOIHBIE GEHTOCHBIE
dopamunnbepbr IEMOHCTPHPYIOT YAMBUTEIHHYIO 3BOJIOLMOHHYIO CTAaOHJILHOCTD
cBoell Moposiorun 3a mocnensue 14 MUTH. JeT (CO CpemHero muonena). [lo-
CKOJIbKY HX SKOJIOTHYECKAs IBOJIEOLMS OblJA CTOJIb KOHCEPBATUBHOM, MBI BIIpaBe
SKCTpaNoJMpoBaTe 3HAHUA O COBPEMEHHBIX NPEANOYTHTE/LHBIX YCIOBHAX MX
obuTaHHs Ha3an, IO CPEAHETO MHOIIEHA, M TAKHM OGPAa30M BOCCTAHABIMBATL HC-
TOPHIO TJIyGOKOBOAHOW LMPKYJSIMA B TPEX H3MEPCHUSX. Cymectyer erne
TOJILKO OJMH METOJ JJI1 PCKOHCTPYKLMH IJIyOOKOBOLHOM Cpembl —3TO H30TOMN-
HO-KUCJIOPOAHBIH anamu3 (ri. 17). Usyyenue GeHTOCHBIX dopamunudep B no3a-
HEYETBEPTUYHBIX OCaZKax (3a nocnennue 150 TwIC. JieT) mokasaio, 4To pacnpene-
JieHue TJIyOOKOBOMHBIX KOMIUIEKCOB CHJIBHO MEHSUIOCH., UacTHYHO 3TH M3MeHe-
HUS COBNA/IAIOT MO (ha3e ¢ KIMMATHYECKMMH KOJIEGAHUSIMH, KOTODBIMH, KaK
CYHTAETCS, OHH BBbI3BaHBI.
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Camoe BaxxHoe 3HayeHHe OeHTOCHBIX hopamuHuMbep NI MOTyYeHUs] MHPOD-
Mallii 3aKJIIOYAeTCs B TOM, YTO OHHM JAal0T HANEKHBIH I1ajI€OHTOIOTHYECKHI
KpUTepHil MOACHTU(DHKALMH OCAJIKOB, OTJIOKHUBIINXCA HAYMHASA CO CPEAHETO MHO-
LeHa B Mpeaesiax apeaja AHTAPKTUUYECKUX NPUIOHHBIX BOJ. DTOT KpUTepUi
obecrieunBaeT HE3aBUCHMBIE KAK OT M30TOMHBIX, TAK U OT CEJUMEHTOJIOTHYECKHUX
JIaHHBIX CPENCTBA OIS BOCCTAHOBJIEHWS 3BOJIOIMM IMPKYJIALHN NPUAOHHBIX BOJ
W apeajioB HX Pa3BUTHS B IPOLIIOM.

PakoBunbl GeHTOCHBIX (opaMuHHdeEp AAOT Takke MaTepuan ¢ OGOoJbIIHX
[JTyOHH IS N30 TONHO-KHCIIOPOJHBIX B U30TONHO-YIJIEPOAHBIX U3MEPEHUN U AT
TIOJTyueHHs CBeeHUN 00 MCTOPUH U PacCIpOCTPaAaHEHWH MPUIOHHBIX BOJ U O TeEp-
MOTaJIMHHON CTPYKTYpe OPEBHUX OKEaHOB.

OcobeHHOCTH pacripeneseHnss MOTYT YKasblBaThb HAa CHOC OCaJKOB BHH3 IO
CKJIOHY, TaK KaK YK€ JaBHO OBLIJIO YCTAHOBJIEHO, 4TO OeHTOCHBbIE (hopamMuHHdeps
NEpeHOCATC Ha OOJbIIme TIyOWHBI B XOJE MEPECOTIOXEHUS OCAJKOB.

Pacupenenenne OeutocHbIx dopamuHudep ¢ miybuHOT B OaTHambHON
n abuccanpabix 30HaX (4 500 M) TOCTATOMHO XOPOIIIO M3BECTHO, U 3TH JAHHBIE
OYEeHb BAXHBI [JI TEKTOHUYECKUX TocTpoeHuid. dopamuHudepb MOTYT NaThb UH-
dopmaruio o0 TiIyOHHe, HA KOTOPO# HAKAIUIMBAMCH OCAJKH HA CPEIMHHO-OKeaH-
ckux xpe6Tax. IIo 9TUM JaHHBIM MOXHO BOCCTaHABIIMBAThL NAJIEOTJTyOHHBI, MC-
TOPHIO OTPYXEHUS (M BO3IABIMAHHS) aceiCMMYECKIX XpeOTOB U TEKTOHHYECKYIO
HCTOPHIO KOHTHHEHTAJIbHBIX OKpaWH.

HudopMmanms o najieoryOnHax, noxydaemas no 6eatocHsiM popamvunudepam
n3 6ojiee MEJNKOBOJHBLIX pa3pe30B HA LIeNb(e W BEPXHEH YACTH KOHTUHEHTAJIb-
HOTO CKJIOHQ, TO3BOJIIET BOCCTAHOBUTL HMCTOPHIO 3BCTATUYECKUX KoleOaHMi
ypoBus okeaHa. Kpome Toro, nmpubpexHas ¢ayHa u ¢ayHa BepXHEH dYacTu
KOHTHHEHTATLHOTO IeNb¢a rpyIImMpyeTcs B XapaKTePHbIE KOMIIJIEKCHI, KOTOPBIE
ABIAIOTCS MOJIE3HBIMI MHANKATOPAMH IIPU UCCIIEIOBAHUN Pa3HOOODPa3us MEIKO-
BOIHBIX 0OCTAHOBOK OCAJKOHAKOIJICHU.

Mopdogornss 1 kaaccupukamms. PakoBUHBI GEHTOCHBIX dbopamunudep pas-
HOOOpa3Hbl O CTPOEHUIO H BAPBLUPYIOT OT OYEHb NMPOCTHIX OJHOKAMEPHBIX 10
MHOTOKaMEPHBIX (hOPM CO CIIOXKHOH BHYTpeHHel cTpyktypoil. Haubosee cyiue-
CTBEHHbIE pa3yuusi OOHAPYKUBAIOTCS y CTEHOK pakoBuH. CTeHka ObIBaeT MeM-
OpaHHasl WM NCEBAOXMTHHOUIHAS, AITIIOTUHUPOBAHHAS WJIM TNecyaHas (cocTod-
mas H3 OOJIOMOYHBIX YacTHL Ocajka), CEKpEUMOHHas KaJlbLUTOBas WM
aparoHUTOBAs PA3JIMUYHON MHKPOCTPYKTYPBI, 4 ¥ HEKOTOPBIX PEIAKMX TyOoKO-
BOJHBIX (opMm—onanosas. PopamMuHudeps! ¢ NCEBAOXUTUHOUIHBIMYA pPaKOBHHA-
MH HE MMEIOT OOJIBINON NEHHOCTH IS MAJIEOIKOJIOTHH M cTpaTurpaduu, no-
CKOJIbKY M3-3a HECTONKOCTH CBOE€H PakOBHHBI OHM OY€Hb PEIKH B OCAJKaXx.
ATTIFOTHHHDYIOIIME (GOPMBI HCHOJB3YIOT LIMPOKUNA CHEKTP MaTepHalioB: OT
KBapua M [PYTHX MHHEPAJbHBIX 3€PEH 10 OMOTEHHBIX YacTHll, KapOOHATHBIX
U JIpYTUX, TAKMX, KaK COMKYJbl Tybok. OnHu BUAB O4Y€Hb M30UpaTesbHBI 10 OT-
HOILICHHIO K THIy W pa3MepaM BKJIIOYAEMOTO B COCTaB PAaKOBHHBI - MaTepHala,
B TO BpPeMs KaK JpPyrue MOTYT UCHOJIB30BATE JJIS1 NMOCTPOEHHUS PAKOBUHBI CaMble
pa3uMuHble BeliecTBa. Psa ri1yOOKOBOMHBIX GOpM TpeanouuTaeT OUOTEHHBIIH
KapOOHATHBINM MaTepual, KOTOPhIH NMpHUIAeT PAaKOBHHE TJIAAKYIO NOBEPXHOCTS.
Jpyrue BUOBI 3aMeyaTENIbHBI TEM, YTO CTPOAT CTEHKY M3 KOKKONMTOB JHMIIb
OIIHOTO BM/Ia M3BECTKOBOTO HAHOILJIAHKTOHA, YacTHIBI Ocajka CKpEeIUIstioTcs op-
TaHUYECKHM IEMEHTOM, KapOOHATOM KaJIbIIUs MJIM JKeJie3a MJIH [IEMEHTOM CMe-
IIAHHOTO cocTaBa. PopMel, XUBYNIME B CUIILHO HEAOCHIIIEHHBIX MO OTHOILEHHIO
K KapOOHATy KaJLIIUA BOJAX, UCHOJB3YIOT HeKapOOHATHBIN lemeHT. Taxue ar-
IOTHHUPYIONWE (OpMBI IIMPOKO PACHPOCTPAHEHBI B IMOJISIPHBIX M abuc-
CalbHBIX 00JaCTsIX.
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CoBpeMeHHBIE H3BECTKOBBIE WJIH ATTHOTHHUPYIOIME (HOPMBI HOapa3/iesieHbl
Ha TPM OCHOBHHIX THma [663].

1. ®apdopoBuaHbie PakOBUHBI C HENPO3PAYHBIMU CTEHKAMH W OTYCTJMBBIM
tbapdopoBuaHbEIM OJIECKOM, KOTOPLIH 00YCIOBNIeH OeCHOPSINOUYHON OpHEHTALMEH
KpPHCTAJUIOB B CTE€HKE pakoBHHBL [lOopel OTCYTCTBYIOT.

2. Ilpo3payHble H3BECTKOBBIE PAKOBHHBI; CTEHKM NepHOPUPOBAHBI U HMEIOT
panuaTbHO-JIYYUCTOE CTPOEHHE. B TakmX CTEHKAX OCH MEJIKHX MPH3M KaJibluTa
NIEpBOHAYANbHO - OPUEHTHPOBAHBI MEPNEHAUKYISIPHO TOBEPXHOCTH PAKOBMHBL
B nonspu3oBaHHOM cBeTE€ OHM MOTYT JaBaTh TEMHBIH KPECT C Pa3HOIBETHHIMH
KOJIbLIAMH.

3. Ilpo3payHbie W3BECTKOBLIE PAKOBHHLI C NEPHOPUPOBAHHBIMA 3€PHUCTHLIMH
CTeHKaMH, Yy KOTOPBIX B IOJIIPH30BAaHHOM CBeTe BHJHA I'paHyJSpHAsl CTPYKTYpa.
B OospIIMHCTBE CJIyyaeB pPaKOBUHBI W3 KaJNbLIUTa, Y HEKOTOPHIX (OpM—Hu3
aparoHmTa. .

Knaccnpuxaums dopamuaudep Ha OCHOBE paaHaBHOTO MM 3€PHHUCTOIO
CTPOEHHMSI CTEHKHM MOXET NOKa3aTbCsi CIMIIKOM YNPOIICHHON WIIM HCKYCCTBEH-
HOH, HO TEM HE MeEHee OHa He IpeTepliesia CYIIECTBEHHBIX H3MEHEHHIA.

dopma KaMep U UX PaclOJIOKEHHE OYEHb CHJIBbHO BapsupyroT. Popma paxo-
BHH MOXKET ObITb 1IAPOBUAHOMN, cheprueckoii, OBaJIbHOM, I'PYIIEBUIHOMN, LIUJIMH-
JIPUYECKOH, IMoJychepuieckod, paJualbHO BBITAHYTOH, TPEyroJibHOM, TpyOua-
TOM, OBOSKOBLINYKJIOH U T.A. [663]. Pacnosnoxenue kamep ObIBa€T MPSMOJIH-
HefHbIM, QyrooOpa3HbIM, MJIOCKOCIHPaIbHBIM (IBOFOTHBIM HWJIM HHBOJIFOTHBIM,
T.€. HEOOBEMIIONIMM HJM OOBEMITIONIMM MNpEeRBIAYIIHE O00OPOTHl), TPOXOCIIH-
pPAJIBLHBIM, CTPENTOCTMPAILHBIM, MIJUTHOJMHOBBIM, OJHOPAAHBIM, OBYXDSIHBIM,
TPEXPSIOHBIM, MHOTOPSITHBIM [663].

Bee dpopamunndepsl UMEIOT OJHY WM HECKOJIBKO anepTyp, KOTOPbIE CHILHO
OTIMYaIoTCA N0 (opMe M PACHONOKEHHIO U YacTO CHAOXKEHBI JNOTOJTHUTENbHbI-
MH CTPYKTYPHBIMH JJIEMEHTAMHM, TAKMMH, Kak ryba, 3y0 W myrouHble BBIPOCTHL
HexoTtopsie hopmbl 00J1aat0T CHCTEMOW BHYTPEHHMX KaHAJIOB, T.€. [HJIMHIPH-
4eCKHX OTBEPCTHH B MaTepuajic pakoBHHbI. OpHaMEHTAIMs PakOBHH HEPEIKO
O4YeHb KpacuBa: ¢ pebpamu, KWJISIMH, LIMIAMH B APYTUMH OCOOEHHOCTSIMH.

Knaccudukaims 6enrocHsix Gopamunudep AOBONBHO xopollo pa3dpaboTaHa,
npexzae Bcero Oyaronaps o0oOILEHNI0 MaTeEpUaioB B TAKCOHOMUYECKHM HUCCIIe-
nosaHusM Jlebimka u Tannan [663, 665]. ®opamunndepsl NpUHAAIEKAT K Ol-
HOM 13 HEMHOTOYUCJICHHBIX [PYII HbIHE CYLIECTBYIOLIMX XM BOTHBIX, KJIacCH(HKa-
sl KOTOPBIX Oa3upyeTcs B OCHOBHOM HAa MOP(dONOruM pakoBHHBEL BOJILIIMHCTBO
HCCIIEI0BAHUH XKUBBIX (POPM (OrpaHHYCHHBIX HEMHOTUMH MEJIKOBOIHBIMHA BHIAMH)
U UX ocobeHHOCTeH (TAaKUX, KaK BOCIHPOM3BOICTBO) IOKA3aJ0, YTO KJaccuduxa-
IKs, OCHOBAaHHAS HAa CTPOEGHWH TBEPIBIX YACTell OpraHu3ma, NpubmKaeTc
K ecTecTBeHHOH. C Ipyroil CTOPOHBI, YepelOBAHUE TIOJIOBBIX M OECTOJIBIX MOKO-
JIEHU! B TEYEHHWE JXM3HEHHOTO LWKJA BHI3BIBACT OUMOpP(U3M, T.e. oOpa3oBanme
MHKpocepruYecKuX U Meracepuieckux pakOBHH, KOTOPbIE OTJMYAFOTCS pa3Me-
paMH MpoJIOKyJIoca (HepBOHa4YaJIbHON Kamephl). M3BECTHO, 9TO B HEKOTOPBIX
KnaccuUKauMAX 3TH MOKOJIEHUS] OTHOCMJIUCH K pasHbIM Buiam [17].

B cooTBeTcTBUM ¢ nocneaHel 1 HauboJlee NIMPOKO UCIIOJBL3yeMOH Kiaccudpu-
xamuei [663] BblmeneHue NONOTPSIOB M HAACEMENWCTB OCHOBAHO HA COCTAaBE
1 MHUKPOCTPYKTYpPE CTEHKM DAakOBHHBL B mpenenax moJOTPSAOB TaKCOHOMMYE-
CKHE I'PYNIBbl HU3LIETO PaHra BBIAEISIOTCSA B 3aBUCHMOCTH OT UX OJHOKAMEpHO-
CTH MM MHOrokamMepHocTd. CleAyOIMMH [0 3HAYEHHIO IS KJacCHMKALMU
ABJIIOTCS XapaKkTep anepTyp U oOpa3 >KHU3HU — MPUKPEIJICHHBIE MM CBOOOIHbIE
Buabl. Popma M pacnosiokeHHe KaMep UMEIOT MeHbIllee 3HAYEHWE [JIA KJIACCH-
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(uKaLMH, NOCKOJLKY TAKCOHBI CO CXOAHOH (OPMON MMEIOT COBEPLICHHO pa3-
JMYHYIO CTPYKTYPY CTCHKH M Pa3BUBAIOTCS B COBEPLICHHO pa3Hble IPYIIELI B pe-
3yJbTAaTe NapajuIebHON 3BOJIOIMH.

Tpems BaXHBIMH 111 MOPCKON MNAJIEOIKOJIOTHH HOJOTPSAAMH GEHTOCHBIX
bopaMuHudep ABIAIOTCA:

Textulariina - arrmoTuHUpyIOLIMe GOPMEI,
Milioliina — papboposunrbie GopMel,
Rotaliina —~npo3paynsie H3BECTKOBBIE NEPHOPUPOBAHHBIE (HOPMBL

IMocnennss rpymna BKMIOYAET Kak KaJbUMTOBBIE, TAK M APATOHHTOBBIE |
bopmer m mpencTaBieHa OGONLUIMM KOJIMYECTBOM BaXHbIX HAJCEMEHCTB
C OTpPOMHBIM pa3HOoOOpasueM (OpPM M IKOJOTHYECKUX YCJIOBHH OOHTaHHSL.

PacnpocTpanense. 3aKkOHOMEPHOCTH PacnpOCTpaHeHHs OEHTOCHBIX (popamu-
HUGEp OYEHb CJIOXKHBI, TOCKOJLKY OHM KOHTPOJMPYIOTCS GOJILLIMM KOJMYe-
CTBOM (M3UYECKMX XapaKTEPUCTHK NOMHMO TEMINEPATYpPhI M COJIeHOCTH. Pac-
NpOoCTpaHeHue OEHTOCHBIX (opaMuHH(DEP HOKA3BIBAET TECHYIO KOPPEIISLHIO
C IyOHHOM, Tak Kak 3TOT (aKTOp ONpele/sieT MHOTHE JpYrHe Napamerpsl
CpElibl, TaKue, KaK OCBEIIEHHOCTh, KOHIEHTPAIMS NUTATEIbHLIX BEIIECTB, TEMIIE-
paTypa, COJICHOCTb, IUIOTHOCTh, COJAEPXKAaHHE KHCIOpPOJA M YIJIEKHCIOIO rasa.
Kommnekcel popamuundep Hikuelt batmamu u abuccaim CBS3aHBI ¢ 0COGBIMU
BOIHBIMH MaccaMH, KOTOPbIE MHUIPUPYIOT Yepe3 OKeaHCKUe OacceliHbl, MeHss
r1y6uny. OnoHako cBs3b (GayHHCTHYECKHX KOMILIEKCOB C IJTyGHHOH TOJBKO 06-
ast. BosbumucTBO MccnenoBaHmit GeHTOCHBIX hOpaMUHH(pED. PACHIOIATAIOT BCE
elIe HEAOCTATOYHBIM KOJIMYECTBOM 3KOJIOTHYECKHX MAHHBIX IS OMNpEIE/ICHUs
NEPBHYHBLIX IPUYHH, KOHTPOJMPYIOIIMX 3aKOHOMEPHOCTH pacnpocTpanenns. Kax
U y NIAHKTOHHBIX opaMunudep, pacnpeseseHne GeHTOCHbIX GopaMuBndep Mo-
KET OBITh OYeHb ISTHUCTHIM C TOYKH 3PEHHS apeajioB OTHENbHBIX BHOB, pas-
HOOOpasusi u 6MOMACChl. DT PA3/MYHA BBI3BAHBI HEGOIBIIMME H3MEHEHHSIMM
M OOBIYHO HEBAXHBI, 33 HCKIIOYEHHEM TeX CIyyaeB, KOIAA MNPOBOASTCH jie-
TajbHble uccrenoBadus. Ilonesuslii 0630p 3kosoruu OGeHTOCHBIX (opamuHHIbeEp
Aad B pabote Bonrosckoro m Paiita [115].

XoTa B MO6OM KOHKPETHOM DalOHE MHOIO OTPaHHYMBAIOIIX taxTopoB,
TOJIbKO OJWH MJIM [1Ba KOJIOTMYECKHX NapamMeTpa AOCTHTAIOT KPUTHYECKHX IS
OTZAEJIbHBIX BUAOB 3Ha4eHHA. Ha pa3HbIX yyacTKax OKeaHCKOTO [Ha PacrpocTpa-
HEHUE OTICJILHBIX BHIOB MOXET KOHTPOJMPOBATHCS PA3JIMYHBIMH JIMMUTHPYIO-
uwmmu daxtopamu [775]. Kpome Toro, BUABI MOTYT BBDKHBATH B TOH 3KOJIOTH-
4ECKOH OOCTAaHOBKe, I/i€ OHH HE CHOCOGHBI BOCIIDOM3BOIMTEHCS, YTO NMPHBOIMT
K HCKaXEHHMIO HAJIEOIKOJIOTHYECKHUX BHIBOJOB.

OTrenbHBIM 3KONOTHYECKMM IapaMeTpaM NpUAABAJOCh PA3HOE 3HAYECHHE.
I'peiitep [394] monmaran Ha OCHOBAaHMM YCTAHOBJEHHEIX HM 3aKOHOMEPHOCTEH
PacnpoCTPaHEHUs aITIFOTHHUPYIOIIMX M H3BECTKOBBIX (GOPM, YTO IJIaBHBIM KOH-
TPOJHMPYIOUIMM (aKTOPOM SIBJISETCS YPOBEHb HACBHINIEHHS BOA KajbiuToM. On-
HaKo, KOTJa 3TOT YPOBEHb JOCTHTHYT, OH IepecTaeT ObITh OrpaHMYMBAIOLIUM
daxtopom [775]. MHorue HccienoBaTeld NOMXYEPKHUBAIH, YTO JIAMHTHPYIOILM
daxTopoM sBIsETCS IyOMHA, IOCKOJIBKY YCTAHOBJIEHA TECHAs CBA3b C HEH CO-
BPEMEHHBIX OEHTOCHBIX opamunndep. Bonbiol MHTepec A JyYILEro MOHH-
MaHusi 3BOJFOIMHE OCAIOMHBIX OACCEMHOB NPEICTABIIAET YCTAHOBJIEHHE NAJIEOrITy-
OuH 10 ocaZo4YHBIM paspesam. K cOXaJeHHIO, OYeHb MaJio M3BECTHO
O peasibHBIX (HaKTOpax, KOHTPOJHMPYIOLMX OOIHE 3aKOHOMEPHOCTH pacnpesesie-
Hust popamunudep ¢ riybuHoi. B 6osee NO3AHMX MCCIENOBaHMAX MOXYEPKUBA-
Jach HEOOXOAMMOCTE BBISBJICHHS BeeX (aKTOPOB, BIMSIOIIMX HA PacHpOCTPaHe-
Hue opamunudep [202, 203, 666].

Buoreorpaduueckoe pacnpocrpaneHne GeHTOCHBIX (opamuHudep 3aKOHO-



B. UOGALIUN BEPXHEW BATUANN

Puc. 16-7. Tlpencrapuremu GenrocHnix ¢dopamunnbep, THNMYHBIE 1S Omodauui BHYTpeHHero

¥ BHeIIHero meibda u Bepxueit Gatmamn Kamdopuuiickoro 3amusa.
A.

Buodamun BHyTpeHHEro menb%a (7-12): 7-Bulimina marginata d’Orbigny var, x 115;
8— Buliminella elegantissima (d’Orbigny), x 188; 9—Gypsina vesicularis (Parker and Jones), x 67;
10 - Nonionella basispinata (Cushman and Moyer), x 80; 11— Nonionella atlantica Cushman,
x 135; 12-Quinqueloculina catalinensis Natland, x 47.

. Buodanuu BHemHero menbda (I-6): 1-Bolivina acutula Bandy, x 113; 2—Bulimina denudata

Cushman and Parker, x 96; 3— Bulimina marginata d'Orbigny, x 90; 4— Cassidulina minuta Cu-

shman, x 225; 5-Planulina ornata (d’Orbigny), x 75; 6~Cancris auricula (Fichtel and Moll),
x 80.

. Brodarmu sepxHell Gatuaym (8-13): 8- Bolivina seminuda Cushman, x 50; 9-Bolivina spissa

Cushman, x 43; 10~ Buliminella exilis (Brady) var. tenuata Cushman, x 50; 11- Loxostomum

pseudobeyrichi (Cushman), x 45; 12— Cassidulinoides cornuta (Cushman), x 85; 13- Cassiduling
delicata Cushman, x 122 ([34], c. 23-25).
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A. BUODALINN BEPXHER
YACTU CPEAHEN EATUANN

5. BUODALUNN HUXHEN

YACTW CPEQAHEN BATUANN X4

8. BUOPALMN
HWKHEN BATUANUN

Puc. 16-8. IIpenctaputemu GenTocHsix dopamunmdep, THIHYHbIE A 6rodawmii cpeaneit — HUXHeH
6artnann. A. Buodaumu BepxHeil wacTH cpenHell GaThanm (I-6): 1~ Bolivina argentea Cushman,
x 59; 2—Bulimina stratiata d’Orwigny var. mexicana Cushman, X 79; 3-Bulimina sp., X 43;
4 - Bulimina affinis ’Orbigny, x 50; 5~ Pyrgo murrhina (Schwager), x 43; 6 — Epistominella smithi (E.R.
and K. C. Stewart), x 150. b. Buodaruy HikHeli 1acTH cpexueit 6atuamu (7—10): 7 - Uvigerina hispida
Schwager, x 49; 8- Uvigerina peregrina Gushman var. dirupta Todd, x 43; 9—Melonis barleeanus
(Williamson), x 79; 10— Virgulina spinosa Heron— Allen and Earland, x 135.

B. bunodamum mwkxel Gatwayim (11-15); 11 —Gyroidina soldanii d’Orbigny, x 47; 12— Nonion
pompiliodes (Fichtel and Moll), x 104; 13- Pullenia bulloides (d'Orbigny), x 150; 14— Uvigerina
senticosa Cushman, x 57; 15-Bulimina rostrata Brady, x 113 ([34], c. 23-25).
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MEPHO CBA3aHO € UIMPOTHOIN 30HAJLHOCTBIO. MekoBOIHbE (ayHBI dopmu-
pyroTCsa B pe3yibTaTeé MEX- W BHyTpHOkeaHckod uzojsiiuu. B pabote Boros-
ckoro M Paiita [115] npuBeneHsl apeasibl HECKOJBKAX OTYETIMBEIX MPOBUHIIMIA.
B IOxHOI ATnaHTHKE aBTOPBLI BBIACIAIOT 5 OCHOBHBIX IPOBHHIHKN O€HTOCHBIX
dopamunndep. B Macmrabe MupoBoro okeana pacnpocTpaHEHHE TJIABHBIX Mel-
KOBOJIHBIX (PayHHCTHYECKHX NMPOBUHLMKA KOHTPOJUPYETCS MPEUMYILECTBEHHO U3-
MEHEHUSIMU TeMnepaTtypsl [775].

I'1yOnnnbie Guotonbl. ITpexxHue mccieqoBaHUs pacIpOCTpPaHEHHUS OEHTOCHBIX
¢dopamuHubep, kKak NpaBUJIO, KACATHCh YCTAHOBJIEHHMS IIyOMHHOM IOCIEAO0Ba-
TCJABHOCTH BHIOB, UM BEPTHKAJIBLHON 30HALHOCTH. BOJBHIMHCTBO BHAOB AEH-
CTBUTEJILHO NPEANOYMTAET ONpEIC/ICHHBIE INIyOMHBI OOMTaHUS, H [O3TOMY OHH
OOBIYHO paccMAaTPUBAIOTCS KaK MHIMKATOPHI OINPE/ESIEHHBIX 0aTUMETPUYECKHX
30H, JaXX€ €CJIM 3TH 30HBI HAXOAATCA B Pa3/MYHBIX pPaiOHAX Ha pasHbIX IJyOu-
Hax. TeM He MEHee MHOTHE MUKPOIIATIEOHTOJIOTH CUMTAIOT, YTO JIETKO Pa3jinyath
crenyronme GayHsl, WM 6uomonsi: NPUOPEXHBIE U C PA3JIMYHBIX [NIyOUH Iuebda,
KOHTMHEHTAJIbHOTO CKJIOHa M IiIybokoBOoaHbIX OacceiHoB. IIpeaesbl 3TUX riy-
OHHHBIX 30H CBSi3aHBI C €CTECTBEHHBIMH (DM3MYECKUMM M XMMHYECKAMH 30HAMH
OKEaHCKOIO [Ha, TO3TOMy OHOTOIBI JIyYlLllE BCErO BBIJEJISIFOTCH B MEJIKOBOIHBIX
06yacTsx, TAe MPUPOAHBIE TPAaHUIBI Gojee OTUETIUBLL M3MeHeHHe xapaxTepa
3TUX (ayH NpOCIEKHUBAETCS TAKXKe B TEOJIOTHYECKHX paspe3ax. Mckomaemble
KOMILIIEKChl O€HTOCHBIX (hopaMUHH(Ep LMPOKO MCIOJB3YIOTCS IS Majieo0aTH-
METPHUYECKUX PEKOHCTPYKLUHUH 0CaTo4HbIX OacceHOB ¢ 30-X rogoB HALIEro CTO-
aetus [778]. SToT noaxod, HECMOTPS HAa BCE €0 OTPaHMYEHHs, ObLI COBEPIIEH-
HO NpaBUJILHBEIM. ['JTaBHAs TPYAHOCTH B YCTAHOBJIEHHH IJIyOMHHONW 30HAJILHOCTH
GenToCHBIX (hopaMuHHGPEpP COCTOUT B TOM, YTO ONpPENEIISIONME €€ IPUYMHBI T10-
Ka MOJIHOCTBIO HesicHBL. DaHHeswt [ 355] cuuTaert, uTo riuybuna cama 1o cebe, Be-
POSATHO, HE SIBISAETCS JMMHUTHUPYIOULWMM (aKTOpOM U PpacnpoCTpaHeHHWE BUIOB
KOHTPOJHMPYETCS APYIMMH MapaMeTpaMu cpedbl. DTH (akTOphl Cpelbl Bapbu-
pyloT c IiIyOMHOH, NO3TOMY BHABI 3aHHMAIOT HE CTPOTO OINpENESIEHHBLIE
HUHTEPBAJIBL

OO6ume 4epThl Pa3sIMYHBIX OATUMETPHYECKHX 30H ONHCAHBI MHOTHMM aBTO-
pamu u o6obmeHsl B pabore Bonrosckoro m Paiita [115] B caemyromem
BUJIE:

IlpunmsHas 30Ha (JIMTO- PakoBunb (opamunndep B 3TOi 30HE, Kak NpaBHiio, YILIOLIEH-
pajibHas) HBIE M NPHKPEIIEHBl K CyOcTpaTy, 4ToObl NMPOTUBOCTOATE OGBIMHO
oueHb NoABMXHOH cpene. Ilpumepsi: Discorbis W IpPHKpPEILICHHBIE
dopmer  Cibicides.  PakoBHHBI 4YacTO NpPOYHLIE C YTOJILEHHBLIMH
crenkamu. Ilpumepsi: Ammonia beccarii, Elphidium. Muorue us

oOUTalOlMX 34€Ch BHIOB HMEIOT 0CoOyio ¢opMy, mpeaHasHaue-
HHE KOTOpOi#l noka He BbIACHEHO. Ilpumep: Buliminella.
BepxnenepuTtuyeckast 3oHa  TakcoHoMudeckmii cocraB M Gopmbl 4acTo GJM3KH K JHTOpAIb-
wembda (0-30 m, puc. 16-7)  BoiM. Haubonee obwbrynbie Bunsi: Elphidium, Ammonia, Quinquelo-
culina, MHOTOYMCIIEHHBI Ipyrue MUIUMONMALI u Poroeponides.
Cpenneneputudeckas 30Ha  Pa3sHooOpasme BO3pacTaeT IO CPAaBHEHHIO C BHYTPEHHHM INE/Ib-
membda (30-100 M) dom.
ATmIOTHHHpYIOIUE BHIBI NOKAa €Ille HE MIpaloT OCHOBHOM DOJIH,
a Te, KOTOpbIe INpeobraafaroT, HMEIOT OTHOCHTEIBLHO MPOCTYIO
MODPGHOJIOTHIO M ¥ HUX OOBIMHO OTCYTCTBYET CJIOXKHASI BHYTPEHHSS
crpyktypa. IIpumMepnl: Textularia, Trochammina, Reophax.
Haun6onee xapaxtepHeie ponsl: Ammonia, Elphidium, Quinquelocu-
lina, Triloculina, Spiroculina, Discorbis, Bulminella, Buccella.
B MeJKOBOOHBEIX TPONHYECKHX paffoHaX BCTPEYAIOTCH MHOTOYHCIIEH-
Hble Opyrue GopMmel: Amphistegina, Peneroplis, Archaias, Hetero-
stegina
Bremmeneputuvyeckas 30Ha  PasHooOpasme eme 6Gorbine Bo3pacTaeT Mo cpaBHeHHIO ¢ Gosee
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weabda (100-130 m, MEJIKOBOJHBIME paiioHaMH. TaKCOHOMHUYECKHH COCTAB B OCHOBHOM

puc. 16-7) TOT XK€, YTO U B MEJIKOBOJHOH HEPUTHYECKOH 30HE, HO €CTh U He-
KOTOpbIE CYINECTBEHHbIE pasmMyms. Yucno BUJOB ¢ Npo3pauHOi
HM3BECTKOBOH PAKOBUHOM YBEIMMMBACTCS 3d CYET COKPAIICHHS dapdo-
posunnbix dopm. ITpumepst: Lagenids, Buliminids, Cibicids.
Tunuunele npubpexubie 3BpHrasMHHBIE ¢dopMEL, Takme, kak Am-
monia beccarii, B OCHOBHOM wucue3aroT. Hauboee pacnpocTpaHeH-
Hele ponusl: Cassiduling ¢ OCTPhIMH KpasdMH H CHJIBHO CXAThIMH
pakoBuHamu, Cibicides, Nonionella, Uvigerina, Fursenkoina u Pul-
lenia ¢ OTHOCHTENLHO CXATHIMH PAKOBHHAMH TIO CpaBHEHHIO ¢ Gonee
riy6oKOBOJHBIME (hOpMaMH.
AITIDOTHHUPYIOIME TAKCOHBI BKJIIOYAIOT $OpMBL  CO  COXHBIM
BHYTPEHHHUM CTpPOECHHEM.

Bepxusisi u cpenuss 6a- Io cpasHenmio ¢ BHeWHMM HIENL)OM YyBEMYMBAETCH BHIOBOE
THab (130-1000 M, pa3Hoo6pa3ue.
puc. 16-7 u 16-8) XapaxTtephsie poas: Bolivina, Uvigerina, Cassidulina ¢ Gonee mapo-

o6pa3HeiMu pakoBuHaMu, Gyroidina, Bulimina, Pullenia, Cibicides.
Honosapuu cranosates bonee pasHooGpasHbivm, Cpenu dappopo-
BUAHBIX (GOPM BO3pacTaeT pOJb OUIOKYIHH, OCOGEHHO Pyrgo.
VY HeKOTOpHIX I'PyNN pazmep pakOBHHLI HAYMHAET YBEJIMUMBATHCH,
4 OpHaMEHTaLMs IOBEPXHOCTH CTAHOBUTCA GoJiee 4eTKOM U CIOXHOM

Hmxnsa 6atnam (1000— B uenoM BHOOBOe pasHoOGpasue KOMILIEKCOB YMEHBIIACTCS, a

3000 M, puc. 16-8) YHCIEHHOCTh GeHTOCHBIX (opamunudep coxpammaercs.
OTH (OpPMEI pacIpOCTPaHEHB OYEHb IUHPOKO, X MHOTHE BHIbI
MOTYT CYATATBCA KOCMOIOJHTAMY. ATTJIHOTHHADYIOIME BHIBI CTa-
HOBSATCS Bce 0osee BaXKHHIM KOMIIOHEHTOM KOMILIEKCOB. 3HaucHHE
U3BECTKOBBIX (OPM yMeHbInaeTcss riayGxe npumepuo 3000-4000 m
Xapaktepubie pomsl: Oridorsalis, Stilostomella, Pleurostomella, Me-
lonis, Gyroidina, Globocassidulina, Cibicides, Epistominella, Pyrgo,
Eggerella

Abnccans (3000-5000 M) Benencrene pactBopenus xap6onaTa Kambuus oco6oe  3HaueHMe
B COCTABE KOMILIEKCOR IPHOOPETAIOT arriIloTHHHPYIOUME (OPMBL.
W3BecTkOBBIC (OPMEI CHJIBHO IOA@BNEHBL XapakTepHble pO.bL:
Bathysiphon, Cyclammina, Haplophragmoides, Rhabdammina, Cribro-
stomoides.
Bentocubie dopamuHudepsr pemknm B ocagxax, xoTs YMEHBLIeHHe
CKOPOCTEH OCaJKOHAKOIJIEHHS! NPHBOAMT K MX KOHIEHTDALH.

Ocmpakoodw

OcCTpaKko/ibl — CHIILHO CrielMaM3NpPOBaHHbIE PaKoOOPasHEIE C BYCTBOPYATOMN
PaKoBHHOH (pHC. 16-9), B KOTOPYIO 3aKJFOYEHBI MATKHE TKAHM TeJa, TS 3aIUThI
OT XUIIHAKOB M OT pa3spylLieHHs NOABUXHBIM CyGcTpaTtoM. OcTpakodwl BCTpe-
HarOTCA B ITPECHBIX, COJIOHOBATHIX ¥ MOPCKHX BOZaX HOPMAaJIbHOH COJIEHOCTH.
BoJILUMHCTBO U3 HUX BeAeT MOHHBIH 06pa3 xu3uu. Mx pa3Meps! (0,5-2 MM) oT-
HOCHTEJIbHO BEJMKHM MO CPAaBHEHUIO C pasMepamu OONBLUIMHCTBA IPYNI MHKPO-
dboccumii, coxpaHstonmxcsi B IIIyGOKOBOAHBIX OCAIKAX. Paxosuna, mno-pu-
AMMOMY, CTPOUTCS U3 6OTaTOro XMTHHOM/HBIM BELIECTBOM KAaJIBITA, COJEPIKA-
wero no’ 5% MgCO; [161, 745], mosToMy oOHa OOGBMHO 3aXOpOHSETCH.
I11aHKTOHHBIE OCTPAKOMbI CTPOSIT PAKOBUHY M3 OPraHMYECKOTO BELIECTBA, KOTO-
poe He coxpaHseTcs B ocaakax. Kak u y npyrux 4neHHCTOHOTHX, POCT OCTPAaKoA
TIPOUCXOIUT B HECKOJIBKO CTAaJMH, CBS3aHHBIX C Aunbkoil. PaxoBuHBI 6ojiee MoO-
JO/BIX 0COOEl MOTYT COXPaHAThCA B OCAJKaX BMECTE C PAKOBMHAMH 3DeJbIX
MOPQOTHUIIOB, OOBIYEH MOJNOBON HUMOPHU3M.

J{Be CTBODKM COEIMHEHBI NWATOHAJLHLIMH NPUBOASINMMH MBILILAMH, KO-
TOPBIC OCTABJIAIOT HA MECTE NPHCOCAUHEHHS PyOIIbl, SBJISIONIECS KNaccuduKa-
LMOHHBIM NpH3HaKoM. CoeIMHEHNe MeXTy CTBOPKAMH BaPbHPYET OT YaCTHYHO-
TO TEPEKPLIBAHUS OAHOW CTBOPKM Jpyroii no obpasoBaHus 3y60B mimM
KkapmaHOB. OpHaMEHTalysi TIOBEPXHOCTH paKOBHH O4YeHb pa3HOOGpa3Ha
(puc. 16-9). Ina TaxcoHoMuyYeckoit muddepeHIHaNA. BaXHbl NOMNOTHATEIbHBIC
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Puc. 16-9. XapakTepHble nmpeacTaBHTEH
[JIyOOKOBOAHBIX  ocrpakon.  Tepmo-
¢umbHbIe BAABL (1-3): 1 —“Cythere” scut-
igera, x 80; 2-Bradleay andamanae,
x 80; 3—Pterygocythereis ceratoptera,
x 80. [IlcuxpoduipHbie (X0JIO0AHOO-
6uBble) BuAbL (4-6): 4—“Cythere” acanth-
oderma, x 100; 5-Bradleya dictyon,
x 100;  6-Bythoceratina  scaberrima,
x 100. TepmouIbHEIE BHAB OGHTAIOT
Ha MEHBIMMX TybuHax B GoJiee TeMIBIX
Boaax. IIcuxpoduibHEIE BHIBI CBA3AHBL
¢ boiiee riyOOKMMH H XOJIOOHBIMH BO-
aHeIMM Maccamu. (JIroGesHo mnpepocTa-
BreHo P. BenconoM, CMHTCOHOBCKHIT
HHCTHTYT.)

6. NCUXPO®UNbHLIE BUAbI

BHYTPEHHME NOPBI U Apyrue ocobenHoctH. Knaccudukaimsa ocHoBaHa Ha xapak-
TEPUCTUKAX PAKOBHHBI, KOTOPbIE M3MEHSIOTCS B TEUCHHE OHTOIEHE3a W pa3ii-
yaroTcs y ocobeil pasnoro mona. K 3TuM OCOGEHHOCTSM OTHOCSATCS pa3Mep,
BHEIIHUIY KOHTYD, BBIIYKJIOCTh CTBODOK, XapaKTep HUX COEIMHEHHS, OPHAMEHTA-
M U TEKCTYpa NOBEPXHOCTH. B MOpCKMX W OKpaMHHO-MOPCKHX OOCTaHOBKaX
MYXCKHE 0COOM BCTPEHAIOTCS PEXE, UM XKEHCKHE, II03TOMY MHOTHE BHMBI OIH-
CaHbl TOJIBKO 110 XEHCKHM ITOMYJIALIMAM.

Bpemsi cyniecTBOBaHHS OCTPakoi Kak IPYNIBI OXBATHIBACT 3HAYMTEJILHYIO
4acTh reosornieckoi uctopun. OHM OBIIM UIMPOKO PACIPOCTPAHEHBI €Ille B paH-
HEM OPIOBHKE M HMMEIOT cTpaTurpadudeckoe 3HaueHue i masieo3os. Cpemu
Mopckux dopm u3BecTHO Goiee 30 ceMeicTB, B OCHOBHOM OOMTAIOIMX B MEJIKO-
BOAHBIX paifoHaX OKEaHOB.

Mexay ycloBUsAMH cpeAbl U CTPOCHHEM PAKOBHH OCTPAKOJ CYIIECTBYET Tec-
Has CBA3b, MPOSBJIIONIASCA B OCHOBHOM B pa3Mmepax M IpodHocTd. Boiee mel-
KOBOZHBbIE ()OPMBI Ipybee, UMEIOT MEHbIE LIMIOB, GOJiee KPYNHBIA CeT4aThINA
puCyHOK, 60J€e TOJICTBIE M MeJIKHE CTBOPKH. [[ns Gosiee riybokoBOAHBIX (GopM
XapakTepHbl Mopdosiorniecku 6oJiee CIOXHbIE PAKOBHHEBI C PHYYIJMBOM OpHAa-
MeHTauue# (puc. 16-9).

Pacnpoctpanenne. OcTpakoabl OOMTaIOT B CaMbIX Pa3HbIX YCJIOBHsX. Bumo-
BO€ pa3HooOpasne BO3pacTaeT ¢ yBEIHMYEHUEM COJICHOCTH. Y GEHTOCHBIX OCTpa-
KO HEU3BECTHHI IJIAHKTOHHBIE JIUMHOYHEIE cTaauu. OHH BCera TECHO CBS3aHBI
C NIPUIOHHOM 0OCTaHOBKOH, He 06JIaNAIOT CPEICTBAMH JJISi AKTUBHOTO MeEpe/IBH-
XEHUS ¥ PACHPOCTPAHSIOTCS MACCHBHO.

XOoTs COBpEMEHHBIE TJTyOOKOBOJHBIE OCTPAKOABI OYEHb YyBCTBHTE/IbHBI
K TeMIepaType U OpyTHM NapaMeTpaMu Cpelbl, OHH SBJISIOTCS KOCMOIIOIMTaMHI
[59]. TiyGokoBomHbIE BUABI HE OYECHb Pa3HOOODPA3HBI, OHU TPENCTABJIEHBI BCETO

11-87
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b npuMepHO 50-60 xopolno pasymmvarommmucs Buaamu. Takum obpasowm,
rJIyGOKOBOAHBIX TAKCOHOB B MHPOBOM OKeaHe MEHbIIE, YeEM BHAOB BO MHOTHX
€MHUYHBIX MPUOPEXHBIX MecTooOuTaHuAX. [TMOTHOCTL MonyyALmMi HA 6OJLIMX
rIyOMHAX TOXE HH3Kasi U COCTABJIAET TOJBLKO YacTh INIOTHOCTH MEJIKOBOAHOTO
HaceJIeHUSL.

BercoH [ 58] pasymvaeT n1Ba OCHOBHBIX [JIOGANBHBIX THNA dayHsl (puc. 16-9):

1. Hcuxpopusvnan (xononHomoOusas) dayHa XuBeT Ha OOJBLMX TiyOMHAX
He Mmenee 500 M. OHa MOXeET NOAHMMATELCS Ha HeOOJIbIME TIyOHHBI B BHICOKHX
IIMPOTAaX W B 30HAX AIBEJUIMHIOB.

2. Tepmogpuavnas dpayHa oOUTaeT B OBEPXHOCTHLIX MEHEE INIOTHBIX M 6oJiee
Terbix (Gosee 10°C) crnosix BOOHOHM TOJIIIM.

OTH dayHbl pa3ieieHbl 30HOH IepeMellMBaHMUS.

IMenxpodunbHas ¢dayHa BkirouaeT Bce OaTuajibHblE M GOJILIIMHCTBO abuc-
CallbHBIX KOMILICKCOB. B Hell BpinesissroTcss aBe OOJBINME TPYMbLL, TPAaHUIAMH
MEXIy KOTOPBIMH B HH3KHX HIMPOTaX MOXHO CUATaTh M30TepMbl 4—6°C u riy-
6uny oxoso 2000 m. ITcuxpodubHbEIE KOMILIEKCE COCTOST U3 0cO0eH pazsMepoM
OOBIYHO KpYIIHEE CPEIHMX: [UIMHA B3POCIIBIX 3K3EMILIAPOB YacTO IMPEBBLINIAET
1 mm. CTeHKH pakoBHHBI TOHKHE, OTHOLICHHE NOBEPXHOCTH K 00BEMY 3aMETHO
yBeuuuBaeTcs. UToObl kOoMIEHCHpoBaTh HEeOOJBILOE KOJMYECTBO MATEpHANA
B PaKoOBHHE, I'TyOOKOBOIHBIE OCTPAKOIBI MMEIOT Pa3BUTHIE CTPYKTYPHl, B TOM
unclie 60Jiee CHIILHO BBIPAKEHHYIO OPHAMEHTALMIO, YTO IPUAAET PAKOBHHE IPO-
YHOCTb. DTH XHBOTHBIE CJENbI: IJIA3HOH OYropok OTCYyTCTBYeT. PakoBHHBI MoO-
IyT OBITH yKpaIlleHbl TOHKOW CETKOM MM GOJIbIIMM KOJHYECTBOM LIMIIOB H MO-
IyT MMETh TOHKYIO TIJaikyro pakoBuHy. CyuTaeTcs, 4TO TJIyGOKOBOJHRIE
KOMILIEKCH SBJIAFOTCH PEJIMKTOM IpeBHed (ayHbl, OOMTaBIIEHd B TEIIOBOIHBIX
YCJIOBHSIX B PAaHHEM KaifHO30e€.

Tepmodumbnas Qayna 3naumTenpHO OoJiee pa3HOOOpa3Ha 10 CpPaBHEHHIO
¢ rIybOKOBOAHBIME NCHXPO(HIBHBIME KOMILIEKCaMu. MHOrue cemeiicTa HH-
Korza He obutaym Ha GOJILIIMX OKEaHCKHX TJIyOHHaX,

3uauenne ocrpakoa. XoTs OCTPakoIbl PEIKH IO CPABHEHHIO C JAPYTMMH CO-
XPaHAIOIWMMICA B OCaJKax IpynnaMy MUKPOQOCCHUIMN, OHH OYEHb YYyBCTBH-
TEJILHBI K M3MEHEHHUSM YCIOBHHM Cpelbl M OBICTPO pearupyroT JaXe Ha yMe-
peHHBIE KoJieOaHMs IJIyOMHBI M COJICHOCTH. DTa BBICOKasi CTENEHb ananTalluH
1 ynoOHble NpU3HAKH JENAIOT OCTPAKOX IOJIE3HBIM I1aJICOIKOJOTUYECKIM HH-
cTpyMeHTOM. lleHHOH XapakTepHCTHKOHN SBJISIETCS PACHPOCTPAHEHHE KOMILIEK-
COB B XOJIOAHBIX I'TyOMHHBIX U TENJIBIX MOBEPXHOCTHBHIX BOAAX. DBOJIOLMUA 3THX
KOMILJIEKCOB ObecrneunBaeT BakKHyI0 HHpOpMammio 00 MCTOPHHM BOIHBIX MACC.

PacnpocTpanenne ncuxpoduisHO# GayHsl BaXHO IS OLpPENE]ICHUs CTENEHA
oOMeHa riyOMHHBIMM BOJAMH MEXIY OTKPHITHIMM OKEAHAMH M OTACJbHBLIMU
OKPauHHLIMKM MOPsiMH, ocobeHHO Cpeau3eMHBIM. [[JI1 NPOHUKHOBEHHS M BBIXKH-
BaHHus I106abHOM ncuxpoduibHOM (ayHel B psile YaCTHYHO M30JMPOBAHHBIX
GacceifHOB HEOOXOIMMO CBOGOAHOE COOOIUEHHE C OTKPHLITHIM OKEAHOM Ha 60JIb-
umx riaybunax. I'my6uHa coBpeMeHHBIX MOpPOTOB B 3amaaHoi yactu Cpeamsem-
HOTO MOpS CIMIIKOM Majid, M 3TO 3aTPyHHSET NPOHUKHOBEHHE TIJI00aNLHOMN
ncuxpoduiIbHOM (ayHbl ocTpakon B Mope. [0 Hayana 4ETBEPTHYHOTO MEPHOIA
NCHXpOQHIIbHBIH KOMIUTEKC CyIIecTBOBas B CpeIH3EMHOM MODE, YTO YKA3bIBAET
Ha HaJM4Me CBA3el ¢ ATIaHTHKO#H B IiiyGokux ciosx [ 58]. Ucuesnosenue ocrpa-
KOI CBHAETEJILCTBYET 06 u3osuitmu Cpean3eMHOTO MOPSL OT OKeaHa M OTpaXxaeT
KOHe4Hylo ¢a3y pacnama Mops TeTwc.

OcTpakolpl SBJISIOTCS TaKXe XOPONIMMH HHOMKATOPAMHM TaJIeOTTyOuH.
BcTpeyaeMocTh HX PaKOBHH B MPECHOBOIHBIX H MOPCKAX OCAIKAX AEJIAET MX IO-
JIE3HBIMM JUISl CTPaTUIpadMYecKOro PacUJICHEHNS W KOPPEJISIUM paifoOHOB C pas-
HOOOpa3HBIMH YCJIOBHSMH CPEbL.
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ITmeponoovr u zemeponoowt

TTTeponoibl ¥ reTepoNoIbl —3TO [UIAHKTOHHBbIE racTponoasl (puc. 16-10), o1-
Hocsmmecss K momotpsaay Euthecosomata u mMmerollMe Xpyrkue aparoHUTOBBIC
pakoBuHBL. OHH OOBIYHO HNIMPOKO PACHPOCTPAHEHH! B MOBEPXHOCTHOM IUIAHKTO-
He MupoBoro okeana. V3BecTHO npuMepHO 38 BHJOB NTeponoia u 17 BHIOB re-

- Teponon. JIJMHA MX PAKOBUH MOXET JOCTHIaTh 28 MM, HO OOBIYHO OHA KOJie-
6netcs B npegenax ot 0,3 mo 10 Mm. dopma pakoBEH MOXET ObITh
TPOXOCIMPAJILHOM, ABOSKOBBINYKJION MM JMCKOMIa/IbHO-3aKPYUEHHOH M yIUM-
HEeHHO-KOHMYeckoit (puc. 16-10). Hora racrponoa mnpeBpaThjiack B CBOCO-
Gpa3Hble Kpbilbsl M 00ECIIeYMBaET MEPEABHXEHAE OPraHu3MOB (0TCroa 0buxo1-

Puic. 16-10. HexoTOphie COBpeMeHHble NTEPONOMBI (TAHKTOHHBIE MOJITIOCKH). I —TMONAPHBIA BUI
Limacina helicina, x 54, Apxtuka—AHTapKTHKa; 2—cybononspHsiii Bun Limacina retroversa, x 54;
3 —cy6rponmueckuii Bun Styliola subula, x 27; 4-—Tennosomnelii kocMonomut Diacria trispinosa,
x 20; 5 —Tponmyeckuii BUA Limacina trochiformis, x 56. (JIro6e3no npenocraeieHo A. B.X. be, I'eo-
goruueckas oGcepsatopus JlaMoHT-II09pTH.)

11*
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HO€ Ha3BaHHe «Mupckue 0aboukw»), nomoras moObiBaTh muily [52]. Bosbuma-
CTBO BHJOB OOUTAET B BEPXHMX CNOSX (IIEPBBIE COTHM METPOB) BOJAHOMN TOJILI,
HO HEKOTOpble OaTWmnesarvyeckde BuUAbl XKUBYT Ha IIyomHax 6Goiee 500 m.

XOTs NTEPOOBI PACHPOCTPAHEHE! OT YOLEHA 110 HACTOAIIETO BPeMEHH (ecTb
HEKOTOPbIE COMHUTE/bHbIE HAXOAKH B Me3o30e [180]), moutu Bce mckomaemble
PaKOBHMHBI BCTPEYCHBI B YCTBEPTUYHBIX OTJIOXKEHUSIX. OHU OYEHb PElKM B JI0Ye-
TBEPTHIHBIX OCaJKaX, IIOCKOJIbKY aparOHMTOBBIE PAaKOBHHBI MeEHeEe ITPOYHbI
¥ YCTOHYUBBI IIPOTHB PACTBOPEHHS, YEM Ka/IbLUTOBbIE PAKOBUHBI hopaMuHUpED
¥ KOKKOJIUTHL. XOTS NTEPONOIbI HAMIEHbI B MOBEPXHOCTHBIX OCAAKAX Mox GOJb-
UIMHCTBOM BOJHBIX MAaccC, MX PaClpPOCTPAaHEHHE B OCHOBHOM OTPaHMYEHO TPOTH-
4ecKUMH 0b6JacTavu u riybunamu Menee 2500 M (kpuTuyeckas TyGuHA aparo-
HHUTa, CM. TL 14), B TO Bpems Kak (opamuHubepsl ¥ KOKkoJUTH B CeBepHOIl
ATnaHTHKe BCTpevyaroTcsi Ha rilybunax 4700 .

Kak u Apyrue nnaHKTOHHBIE OPraHM3MBbl, IITEPONO/bI M TETEPONOABI MpPO-
SBJIIOT YETKYIO CBSI3b C ONPEACIEHHBIMU BOOHBIMU MaccaMi (puc. 16-10). Bos-
IIMHCTBO BUAOB OGUTAET B TPONHKAX H CyOTPONHMKaX, B TO BpeMs Kak B APKTH-
Ke M3BCCTeH OAMH BHUJI, & B AHTapkTuKke —aBa [52]. Ha puc. 16-10 uzo6paxeHs!
PaKkOBHUHBI MSTH BUIOB. buoreorpaguyeckue pasivuus CyILUECTBYIOT TaKxkKe Me-
Xy MHIIO-THXOOKEaHCKOW M aTiaHTHieckoit dayHamu. Kpacromopckas (Wnmo-
Tuxookeanckas NPOBUHINSA) M CPEAM3EMHOMOPCKas (ATIaHTHYECKAs IPOBUHIIKS)
ayHb! coBeplLeHHO pa3muyHBL Broreorpaguyeckue pasuuus CyIECTBYIOT Ia-
e MeXIy BOCTOYHOH W 3amajHo# yacTamu CpemusemHoro mops [52].

LleHHOCTD NJIAHKTOHHBIX TacTponoj Wi GHocTpaTUrpaduM OrpaHHYHBAETCS
UX NPUYPOYEHHOCTBIO K YE€TBEPTHYHBIM ocaakaM. VX HCHONB3YIOT Takke B ma-
JIEOKJIMMAaTHYECKUX MCCIIEIOBAHUAX YETBEPTUYHOTO BpEMEHH, 0cOOeHHO B 6Gosee
3aKpBITHIX UM OKPAMHHBIX MOPAX, Takux, kak Cpemusemuoe, Kapubckoe 1 Mek-
cUKaHCKUU 3amB. OOHJIME TUIAHKTOHHBIX TaCTPOINOJ YBEJHYHMBAETCA B OTJIOXKE-
HUAX, COOTBETCTBYIOLIMX JICTHHKOBBIM 31H304aM. Bo3MOXxHO, 3T0 oTpaxaeT no-
HIDKEHHE KPUTUYECKOM TyOMHBI aparoHMTa W, CIEOBaTEIbHO, ociablieHue
BO3/ICACTBHSI PACTBOPEHHS Ha APaTOHUTOBHIE PaKOBHHBL. [lasieoskosorus mrepo-
IO O4YeHb €1abo HCClemoBaHa, MO3TOMY MX INAJEOOKEAHOJIOTHYECKHH MOTEH-
IHaJjl MOJHOCTBIO HE BBISBJICH.

H36ecmrosvlii nanonaankmon

KokkomiTohopuas! —3To Ipynma ABYXTYTHKOBBIX OJHOKJIETOYHbIX, 30JI0TH-
CTO-KOPUYHEBBIX BOJOPOCIEH, OTHOCAIMXC K Kkiaccy Haptophyceae, Onu
skmoueHsl B Haptophyceae, nockonbky HEKOTOpBIE M3 HMX 0OJaJaroT UyBCTBH-
TEJBbHBIM 3JIEMEHTOM, WJIH 2anmonemoil, Mexay Oojiee TMOKMMH KTYTHKAMH.
KokkomToYopras! OTIMYAIOTCA OT JPYTUX WIEHOB 3TOTO KJAcca U APYTHX BO-
AOpocIielt CIOCOGHOCTHIO 06Pa30BLIBATE H3BECTKOBbIE MOBEPXHOCTHBIE YELIYHKH
UM TeJIa, Ha3biBaeMble koxkkoaumamu (puc. 16-11). Kaxawlii Bun orimyaeTca xa-
pakTepHO# MOP(HOTOTHEH KOKKOJHMTOB, HA Y€M M OCHOBAaHA TAKCOHOMMYECKAS
naeHTuGukawms. JJuamMeTp KOKKOJIMTOB OGBIMHO BapeupyeT oT 2 10 10 MxM. Best
KJIeTKa (OTHOENbHBIN OPraHu3M) HA3bIBAETCS KOKKoCHepoil. OHA OOLIYHO HMeeT
cheputeckyro popmy (puc. 16-11) ¢ qmametpom ot 2 o 25 mMxm. Ha nosepxHo-
CTH KaXJ0H KokKochepbl umeeTcs oT 1 g0 150 koxkomtTos, B cpemmem 20 [103,
482]. OGBIYHO OHM HENOCTATOYHO IPOYHO COEJUHEHBI, W MMO3TOMY B OcCaaKax
BCTPEYAIOTCA TOJILKO OTHEJbHbIE KOKKOJUTHL KokkomuTogopuasl SBistoTC
Ba)XHbIM KOMIOHEHTOM MOPCKOTO (QHMTOIUIAHKTOHA B CYOMOJISPHBIX U OoJee
TEIJIBIX BOJax. Bmecte ¢ AmatomessMu M nuHOdareiaTaMy OHH COCTaBISIOT
OCHOBHYIO MacCy ¢uToriaHkToHa. {1 masieo’Kosora, 3aHMMAOIIErocs Tea-
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PG

Pue. 16-11. IlpencraButems cOBpeMEHHBIX H3BECTKOBBLIX HaHOdoccHmil (KokkoymTodopua). Bua
KOKKoc(hep IO 3JIEKTPOHHBIM MuKpockonoM (1-2): 1 - Emiliania huxleyi, x 700 (xonomHopomHas
¢opMa, BUAHEI YTOJIUEHHLIE NPOKCMMANBHBIE IUTKM W TOphI) [716]; 2—Emiliania huxleyi, x ~
~ 6500 (TemnoBoanas GopMa C OTKPBLITCH PeIUIETKOH, NPUKPHIBAIOLIEH LEHTPAJBHYIO MOpy, H T-
o6pa3HpiMu 3eMeHTaMK Ha obenx cTopoHax) [716]. Bua kokxochep MO CKAHMPYIOIIMM 3JEK-
TPOHHBIM MuKpockonoM (3-10); 3 — Cruciplacolithus neophelis, kokkocgepa coctout npumepro u3 50
IUIOTHO YNAKOBAHHEIX KOKKOJMTOB; 4 —C. neophelis, OTA€IbHBIA KOKKOJHT C KPECTOBHAHOM CTPYK-
TypoH, yHUKAJIbHOH AN COBPEMEHHBIX OPM, HO XapaKTePHOU MAJIA FOLCHOBBIX U GOJIEe APEBHUX;
5—Emiliania huxleyi, xoxkocdepa m3 12 cOSNMHEHHBIX KOKKOJMTOB; 6—Umbellosphaera cf. tenuis,
MOJKHO BHIETh /IBA THIa KOKKOJMTOB—MAaKpo ¥ MHKpo, AmuHa nonocku 3 mxM (Okada and Honjo,
1970); 8—-Discosphaera tubifera, BUIHBI KOKKOJHTHI B BHIE OYropxoB;  JJMHA MHOJIOCKH 3 MKM
(Okada and Honjo, 1970); 10~ Cycloccolithus leptopora, MOXHO BHAETH (eHOTHNMYECKHUE BAPHALHH,
BBIPA3HBIUMECA B Pa3jIMYHBIX pa3Mepax H pa3HbIM HYHCIE 3JIEMEHTOB, HMCIOJB30BAHHBIX AN IO-
CTPOEHHS KOKKOJHMTA. 7 M 9 mpeobnagaroT B MEPEXOSHBIX BOMHBIX Maccax; 10—6oJiee TemnoBosHast
topma, oTirHarOmAascs MEHBLUIMMH Pa3MepaMH, CBs3aHa ¢ BeHrembckuM TeueHueM B FOxHoOM AT-
JIaHTUKE, YBEIMYCHHE COOTBETCTBEHHO x 9200 (7), x 6000 (9), x 15300 (10). (Ne 3-5 mobesHo
npexoctasiaene! B. Jlanmm, Iapaiickuii yauepcuteT; Ne 7, 9 u 10— 5. Moneduro u A. Mak-UnTail-
pom, Ieonoruueckas obcepBatopus JlamouT-{03pTH.)

THaJibl0, KOKKOJMTO(QOPHIBI OY€Hb BaXKHBI, MOCKOJbKY BMECTE C BBHIMEPIIEH H,
BEPOSATHO, CBA3aHHOM C HHMM IPYNIIOH OMCKOACTEPOB OHH COCTABJISIIOT 3HAYH-
TEJILHYKO 4Y4CThb COBPEMEHHBIX M JpeBHHX OcCaAkoB. OHH SBJSIOTCS CAMBIM
BaXKHBIM U Pa3HOOOPA3HBIM KOMIIOHEHTOM OOBIKHOBEHHOIO IMCYEro Mesa u Obl-
M OCOOEHHO IIMPOKO PACNpOCTPAHEHBI B MEJOBOM mepuoje. CuuTaeTcs, 4To
B ATiaHTHKe 6OJbINas 4acTh TOHKO3EPHHCTHIX M3BECTKOBBIX OCAIKOB CONEPKHT
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ot 5 mo 20%, u Gosee ocTaTKOB KOKKOJHMTOB [716]. Bojiee TOro, B HEKOTOPBIX
COBPEMEHHBIX U30JIMPOBAaHHBIX OacceiiHaX, Takux, kak CpeIn3eMHOE MOpeE, KOK-
KOJIMTBI BCE €HIEC SBJAIOTCA JOMHMHHPYIOLIMM KOMIIOHEHTOM OCAIKOB.

Kokkomtel bl Brepseic 0OHapyxkeHsl B 1836 r. DpenbeproM, KOTOpBIH
CHavaja pelmjl, 4TO 3TO HeopraHumueckue koHkperwu. B 1858 r. Xakcim namen
HX B IIyOOKOBOMHBIX MJIaX U Ha3BaJl KOKKOJMTAMM M3-33 HX CXOJCTBA C 3eJICHOMH
BoJOpoCIbio Protococcus. B 1861 r. Copbu, Haiins nenyro kokkochepy, 10Ka3al,
4TO KOKKOJIMTHI SBJISIOTCH 4acThlo opranu3Ma. B Hauane XX B. Jloman ycrano-
BHJ, YTO KOKKOJMTOQOPHIBI —(POTOCHHTE3NPYIONIME BOAOPOCAM (MEPBHYHBIE
MPOIYLEHTHI).

H3y4aTh KOKKOJIMTEI OY€Hb TPYAHO HaXke C MOMOLILKO MHKPOCKONA M3-3a HX
Manbix pasmepoB. Ilporpecc B 3THX MccleqoBaHusAX OBLI OYEHb HE3HAYH-
TEJIbHBIM 10 HEJABHETO BPEMEHH, IOKA HE HAYAJM NPUMEHSTh 3JIEKTPOHHBIE MH-
KPOCKONBI (TPaHCMHCCHOHHBIR, a 3aTeM H ckanupyroumii, SEM). 3Tu npubops!
PEBOJIIOLIMOHU3NPOBAIIM UCCIIEN0BAHMS KOKKOIMTOB. VX Masble pasmeps! cTam
OOJILIIMM NPEeHMYILIECTBOM, IO3BOJMBIIMM H3y4aTh OOJIbIIHE KOMILJIEKCHI
B OYeHb MaJIbIX Mpobax OcaikoB, TPeOYIOLMX MHUHHMAJIBHBIX IPHTOTOBJIEHHIA.
Kpome Toro, coxpannocts HaHOOCCHIMI O6GBIMHO Jyulle, YeM APYTHX H3BECT-
KOBBIX MHKpoGoccumi. Kaxaplii KOKKOJMT IOKPBHIT HEOPraHMYecKoi meMOpa-
HOIA, IIPEIOXPaHAIONIEH €TO OT PacTBOPEHUS. JTa MeMOpaHa, BEPOATHO, MONO06-
Ha TOH, KOTOpas, KakK IOJaraioT, eCTh HAa NAHIMPsX auaToMeint [647]. Bee 3to
B COYETaHHH C OBICTPBIM YBEJMYCHHEM pa3HOOGPa3usi B XOJ€E 3BOJIOLMH CHEJa-
JIO KOKKOJIMTHl OY€Hb LIEHHBIM GHOCTpaTUTpaduuecKuM HHCTPYMEHTOM, ILMPOKO
HCNOJIb3YEMBIM NPH U3y4YE€HHUH TJIyOOKOBOJHBIX OCAAKOB, OCOOEHHO C HAYaJIOM
raybokoBoaHOTO OypeHms. JleHdCTBUTENBHO, OBICTPOE ONpeEAEicHHE BO3PacTa
06pasios ocanko Ha GopTy «I'oMapa YesneHkepa» obecrnieunBaeTcs onpeae-
JlenueM (opM HM3BECTKOBOTO HAHOIUIAHKTOHA. B HACTOsAIIEE BpeMs TaKCOHOMMS
U PaclipOCTPAaHEHHUE KUBbIX U HCKONIAEMBIX KOKKOJHUTO(GOPUI XOPOILO U3BECTHBI,
HO MBI OY€Hb MAJIO 3HAEM O XUBBIX OPraHU3Max, HOCKOJIbKY pa3Mepsl B OOUTa-
HHE B OTKPLITOM OKEaHE NEJIalOT MX TPYIHBIM OOBEKTOM McCieaoBaHus. Yuciio
BUJIOB, BEPOATHO, JocTuraer 150 [664], HO To/MbKO 16 M3 HMX OTHOCHTEILHO
MHOTOYMCJIEHHBI U O0JalaloT COXPAHSIOIMMUCA B OCAJKaX CKEJIETHBIMH 3JIe-
menTaMu 357, 716]. Camble ApeBHME W3 HM3BECTKOBBLIX (OPM KOKKOJHTOB
HMEIOT PAaHHEIOPCKMH BO3PACT, ¥ BCE OCHOBHBIE I'DYNITBI Pa3BHJIMCh K paHHEMY
Meity. McuepnbiBaronmii 0030p, MOCBAIICHHDBIH KOKKOJMTOPOPHAAM, COCTABICH
Tamman [1030].

Kusvie ¢opmbl.  Kokkomtodopuas! — poTOCHHTE3UPYIONME  BOIOPOCIH
U NepBUYHbIE NMPOAYNEHTE! OkeaHa. OQHaKo HEKOTOpBle POPMBI MOTYT OBITH re-
TepoTpodamMu 1 0bamaTh CHOCOGHOCTBIO MUTATHCS OPraHAYECKHMH MOJEKYJIa-
mu. JlaGopaTopeie MCClIEIOBaHHMS IOKA3bIBAIOT, YTO MOXHO CTHMYJHPOBAThH
POCT KOKKOJMTOGOPHA IIPU IOMOIIM OPTaHHYECKUX BELIECTB. XOTH KOKKOJMTO-
dopuar! YacTo BCTpewaroTCs B OKeaHe Ha IJIyOMHAX HECKOJIBKO COTEH METPOB,
rie HET NMPUIOJHOro IJis1 (POTOCHHTE3a CBETa, [0 CHX MOP HET J0KA3aTENbCTB
TOTO, YTO 3TH (OPMBI YAOBIECTBOPUTEILHO PACTyT B HEOCBEIEHHOH 30HE
OKeaHa, .

HaHHble O XM3HEHHBIX LHMKJIAX MOJIy4YeHB! NPEUMYILECTBEHHO IIPH KYJIbTHBH-
pPOBaHUU NPHOPEXHBIX MM 3BPUTEPMHBIX OKeaHCKuX (GopM. ITONBITKH KyIbTH-
BHPOBaHHS CTCHOTEPMHBIX OKEAHCKUX BHJIOB OKa3ajmch OesycremsbiMu. HyKisl
BOCIIPOM3BOZICTBA MOIYT BapbHpOBAaTb, HO CYMTAETCH, YTO OOJBLIMHCTBO pa3-
MHOKaeTCsl IPOCTLIM AEJICHHEM B NOABHXXHOM MJIM HEMOIBHXXHOM CTaauH, KOTAa
KJIETKA HECET KOKKOJMTBHL Y HEKOTOPHIX BHAOB IIOKOJICHHS Y€PEeAyIOTCH, B TO
BpeMst KaK Jpyrue o0pa3yioT G€HTOCHbIE GOPMBI, Y KOTOPBIX KOKKOJIHMTBI OTCYT-
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CTBYIOT ¥ KOKkOC(heps! 0OHaxeHsl. [Ips pa3sMHOXEHHH y HEKOTOPBIX BUAOB KOK-
KOJMTBI AEJIATCH NIOPOBHY MEXIY JOYEPHUMM KJIETKaMH, a Y APYTHX OHM yTpa-
YMBAKOTCA NEPE/ PA3MHOXEHHEM, B Y HOYEPHHX KJIETOK BHIPACTAIOT CBOM HOBBIE
KOKKOJIMTBL.

KOKKOJIHTBI PACTYT BHYTPH KJIETKH M, BEPOSTHO, CEKPETUPYIOTCS alapaTom
ToabokK. 3aTeM OHU BHITAJIKHMBAIOTCS HA MOBEPXHOCTH KJETKH, IJI€ U OCTalOTCH,
TIOKPHITBIE OPTaHUYECKOH MeMOpaHOH. 3[eCh OHM CLEIUIIOTCA MM HE Cle-
IsI0TCs ¥ GOPMEPYIOT OJMH WM J1Ba psifia. PyHKUHs KOKKOJHMTOB HEM3BECTHA.
OHH MOTYT CITYXHUTb 3aLUTHBIM 3JIEMEHTOM, GOKYyCHPOBATEL CBET Ha KJICTKY WM
JKPaHHPOBATh €0, ObITh BTOPHYHBIM NPOAYKTOM [bIXaHHSl MM (OTOCHHTE32
WM NOIePXUBaTh TIABYYECTh B ONPE/IEICHHOM CJioe BOIHOM Toymm. B Tede-
HUEe OHTOT€He3a MPOMCXOJUT HEKOTOPOE MOTpPYXKEHHe, BO3MOXKHO, B PE3y/bTaTe
0be/THEHMs TIOBEPXHOCTHBIX BOJI IHTATEbHBIME BemlecTBamu [978], u ckopocTh
OIYCKaHHS, NO-BUAMMOMY, MOXET KOHTPOJMPOBATHCA HCHOJb30BAHHEM KOKKO-
TMTOB B KayecTBe Gajulacta. B maGopaTopHOi KyJbType HEKOTOpPbIC BUIBI IIDH
HEONITHMAJIbHBIX YCJIOBUSX COpPAachIBAlOT CBOM KOKKOJMTHI, 4 APYTHE yMHMpAroT
¢ HumH. TTOCKOJIbKY KOKKOJMMTO(GOPHIBI XHUBYT B BepXHux 150 M BOAHOH TOJIIM,
OHM SIBJIFOTCH BaXHBLIMH PETHCTPATOPaMH M3MEHEHMH aJieOCPeIbl B 3TOM CJIOE
OKeaHa.

KOKKOUTHI COCTOAT M3 MaJIOMarHe3uaJIbHOTO KaJbIMTa. BOJLIIMHCTBO Ye-
myex o6pa3oBaHbl ©3 MEJIKHX POMOO3APHYECKAX KPHCTAJLIOB, & HEKOTOPbIC —H3
rekcaroHaJbHBIX npu3M. Ha ¢opMy KpHCTaloB MOXET BIMATL TEMIIEpaTypa
pocTa kneTok. HekoTOphie I0pCKHE (POPMBI OTIIMYAIOTCS OYEHb CJIOXHOH MOP-
donoTHeH KPUCTAJIOB, HO OHH OOBIYHO HMEIOT Gojiee KOPOTKHE WHTEpBAJIbI
pacnpocTpasenus. Bo BCSKOM ciyyae, COBDEMEHHBIM (pOpMaM CBOMCTBEH Gonee
MPOCTOil XapakTep PocTa KPUCTAJLIOB.

Mopdonorus KOKKOJIMTOB CIIYXKHT OCHOBOH I/ KJIaCCH(UKALMA KOKKOJMTO-
dopun. DTa kiaccuduKaius HEeCTECTBEHHA U HEYIOBJICTBOPUTEILHA, NIOCKOJIBLKY
y MHOTHX BMIOB Kaxas KJIeTKa HeceT [Ba MJM [axe TPM OTJIMYHBIX ApYr OT
[pyra THIa KOKKOJHTOB (puc. 16-11). Omnako MOp(oIOTrHs KOKKOJMTOB JAaHHO-
IO THIA 3aMeYaTe)IbHO NOCTOSHHA [U1s Jiroboro Buaa. Kpome TOro, XH3HEHHBIC
[MKJBI OTOEIbHBIX BHJOB MOTYT BKJFOYAaTh [BAa CHJIbHO Pa3jM4arolMXCs THNA
KOKKOMTOMOPHI, KaK ¢ GOJILUIMME HENOIBMXKHBIMY KJICTKAMM C OTHOCHTEJLHO
HEOOJIBIIAM YMCIIOM GOJiee TSKEJLIX KOMIIOHEHTOB, Tak M GoJjiee MeJyikue INOI-
BIDKHBIE KJETKA C MHOTOYHCJIEHHBIMHM XPYNKMMH KOKKOJMTAMH. Y HBIHE XXHBY-
[IMX BAIOB 3TH CTAJMHM MOTYT ObITb YCTAHOBJIEHB], HO Y BHIMEPIIMX BHIOB pas-
Hble KOKKOJMTBI OJHOTO BH/a OOBLIYHO PacCMATPUBAIOTCS KaK pa3jM4YHBIE BHIIBL
YTO W TIPUBENO K HEECTECTBEHHOCTH KJIACCU(UKALMH.

BuzoBoe pa3nooOpasue H coBpeMeHHOe Onoreorpadmtieckoe pacnpoCTPaHEHHE.
Kak W OpyrMe TIPYNNBI, W3BECTKOBBIA HAHOIIAHKTOH GoJjiee pasHoOGpaseH
B TeIUTHIX MOPSIX, @ K TOJIOCaM ero pasHooGpasue yGeiaeT. KoxkoymTodopums:
OTCYTCTBYIOT B ApKTHYECKMX M aHTApPKTHYeckux Bojax. Obmee passHoobpasue
HBIHE JKUBYLIMX KOKKOJMTOGMOPH/ GOJIbLIE, YeM COBPEMEHHBIX IIIAHKTOHHBIX ($O-
paMuHndep, HO ofuiee HX pa3HOOOpasue B COBPEMEHHBIX OCAJKaX HECKOJLKO
MeHbIlIe ©3-3a YCIIOBHit coxpaHHOCTH. COBPEMEHHBIH MODPCKOH U3BECTKOBBIA Ha-
HOIUIAHKTOH KAK Tpynma obutaet npu Temmepatype oT 0 o 34°C, HO GoJbIIHH-
CTBO BHIOB NpednouuTacT Temmepatypy oT 9 go 13°C. M3BecTHO O4CHB MaJio
NPECHOBOHBIX BAOB M HECKOJLKO IBPHra/UMHHBIX (Hanpumep, E. huxleyi), Bbi-
JepKUBAIOLIHX KoleGaHus cosieHoctd oT 15 mo 40%,. E. huxleyi sBnseTcs Ha-
n6oJiee PAacIpPOCTPAHEHHBIM COBPEMEHHBIM BHAOM. Apeajn 3TOro BUJA HETKO
OTpAHMUMBAETCA TPAHMLEH MEXIy MONIPHBIME M cybmonsipHbiMu Bogamu. Co-
craB (QUOpHl MO KpaiiHell Mepe B TakoW Xe CTENeHH KOHTPOJMPYETCS DPeruo-
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Puc. 16-12. PacnpocTpanenue kommnekca A (KOMILIEKC ¢ Gephyrocapsa oceanica, dpaxuus 3,92)
B NOBEPXHOCTHEIX ocagkax Tuxoro okxeana. Uwcna—BapuMmaKcHbie (akTopubie 3Havenus [368].

HaJIbHBIMU HJI JIOKAJbHBIMU BapUallMsSIMU COEPXKAHHUS B BOJE MUTATE/ILHbBIX Be-
THECTB, COJICHOCTH U CTENCHA MEPEMEIINBAHNS, KaK H3MEHEHHSMH TeMIEpaTypbL
Kak u y GompmmHerBa rpynn nuaskToHa, Y KOKKOJMTO(OPH/ BBISBJICHBI YETKHE
CE30HHBIE KOJICOAHWS YHCIIEHHOCTH.

Wsyyenne nankToHa [484] M MOBEPXHOCTHBIX OCAMKOB [368, 717] BbisBuIO
€TKO Pa3MYarolpiecs (10 pUCTHYECKHE KOMIUIEKCH, TECHO CBSI3AHHBIE C BOIHbI-
M Maccamu. B Gonee X0NOMHOBOIHBIX KOMMTekcaXx mnpeo6iagaloT Goliee
IpyObie Gpopmbl. DaKTOPHBIH aHAIH3 KOKKOJMTOB U3 MOBEPXHOCTHBIX OCAIKOB
Tuxoro okeana mo3BoJHMI BRINEIUTH 6 KOMIJIEKCOB MM GbaxTopoB. B ognoM u3
TJIABHBIX KOMILIEKCOB mpeobiianaet Gephyrocapsa oceanica (puc. 16-12; kom-
mwiekc A), a B apyrom-Cycloccolithina leptoporus  (pasuoBumnocts C;
puc. 16-13). TlepBslif M3 HUX—3TO KPYNHBIA BUI, MHOTOYHC/ICHHBIH B 3KBaTO-
prabHOHM BOAHON Macce TUXOTO OKeaHa M B OKPAMHHBIX MOPSIX €ro 3amaaHoi
HacTd, Ti¢ OH CBSA3aH C TeIUILIM TevenneM Kypocwmo. Btopoii Buz XapakTepeH
Anst Goee BBLICOKMX IIMPOT B MpEMeNax cyOTpONMYEcKHxX KpPYTOBOPOTOB. X0JIO-
HOBOJIHBIH KOMILIEKC, B KOTOPOM NpeoG/1agaeT 3TOT BHA, 3AHOCHTCS B HU3KUE
IMMPOTEl XONOAHBIM IlepyaHCKMM TeueHMEM M MONAJAET B BOCTOYHYIO YacTh
OK€aHa 10 CHCTEME IOXHOIO CyOTPONHMYECKOTO KPYroBOPOTa. .

Cxema Mak-MHTaiipa ¢ coaBTOpaMu MOXeT CIIYXHTh HITIOCTpAIUel 3aK0HO-
MEPHOCTEH pacnpenesicHuss B TuXoM okeaHe CIeAyroIMX KomiutekcoB [717].

Cybapxuyecknit (0-6°C)—E. huxleyi; IPHUCYTCTBYET TMOYTH HCKIIOYH-
TeJIbHO XOJIOJHOBOJAHAS Pa3HOBHAHOCTS.
Hepexonnntii (6-14°C)—G. caribbeanica, C. leptoporus, pasHoBuAHOCTE
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Puc. 16-13. Pacnpocrpanenne xommnexca B (xommneke Cycloccolithina leptopora, tdopma C, dpak-

nus 3,92) B IOBEPXHOCTHBIX ocamkax Tuxoro okeana. UHCa -—BapHMAaKcHbIE tdakTopHLIE 3HAYEHUS
[368].

C, C. pelagicus u xonomnoBoaHas pasuoBuaHOCTs E. huxleyi.

Cy6rpormyeckuit (14-21°C)—cmecs G. ericsonii, R. stylifera, D. tubifera,
V. tenuis.

Tponmueckuit (21°C)-U. irregularis; G. oceanica nomunupyetr ¢ C.
leptoporus, pasHoBUIHOCT B; npyrHe GopMbl BCTpeuaroTcs B OTuM-
HEHHBIX KOJIMYECTBaX.

Pacnipoctpanenne no rayéune. Vsyuenue >KuBbix KOKKOJIMTOGOPU/T B BOJHOM
ToJIle TMoka3aso [484], uto Guoreorpaduueckue 3aKOHOMEPHOCTH, XapaKkTepHbIe
AJis. IOBEPXHOCTHBIX BOJ, HE NPOCIICKHMBAIOTCA Ha IiybuHax Gosee 125 M, mo-
CKOJIbKY B BEPXHEWl M HIXXHEH 4acTsaX GOTHYECKON 30HBI KOMIJIEKCH BUIOB CHJIb-
HO pa3ym4aroTcs (puc. 16-14). Bosee TOro, ycpeaHEHHBIE KOMILIEKCHI BHIOB
B BOJHOH TOJIIE MOTYT OTJIHYATHCA OT MOBEPXHOCTHBIX, TAK KAK CYIIECTBYIOT
3HAYMTENIBHBIE PA3JIMUUA B PACHPENC/ICHUN 10 BEPTHKAIM. MaKCHMAJIbHBIE KOH-
IEHTPAIMH KOKKOCHEP MOTYT OBITh M Ha GONBINMX TiIy6HHAX, OCOGEHHO B cyo-
TPONMYECKMX BOMHBIX Maccax. B oKkBaTOpUMANBLHBIX 00JaCTAX paclpee/icHie Bu-
A0B N0 BEpTUKAMM 0oJiee paBHOMEPHOE, OITOMY MOBEPXHOCTHBIE KOMILIEKCHI
HOXO0XH Ha yCpeIHEHHLIE.

XoTs obMTaHHe M3BECTKOBOTO HAHOILIAHKTOHA OTPAHHYEHO BEpXHeil (oTude-
CKOH 30HOH, GJM3KOH K MOBEPXHOCTH OK€aHa, B €ro PacIpOCTPAHEHUH npo-
SBJIIETCA YeTKasl BEPTHKAJbHAasg cTpaTH(HKAIWMA, DTO MOXET MMETh GOJBIIOE
T1aJICO3KOJIOTHYECKOE 3HAUECHHE, TOCKOJIbLKY M3MEHEHHUs YCIOBUM HA Pa3sHOM Iiy-
OnHE BEPXHETO CNIOS BOALI MOTYT NMPUBOIHTH K IIPEMMYILECTBEHHOM KOHIIEHTpa-
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Puc. 16-14. CMeHa BHAOB KOKKOJHMTOGOpPHI B KOMIUIEKCAX HA MOBEPXHOCTH M Ha Iirybmue 150 M
B'THXOM OKeaHe, MepH/MOHAIBHEINA pa3pes [484]

MM BUZIOB HA Pa3JIMYHBIX YPOBHSX, BJMssA TaKHM 06pa3oM Ha MX paciupocTpaHe-
HHE B NOBEPXHOCTHBIX OCAJIKaX.

CxopocTb BOCHpOH3BOIACTBA. JlabopaTopHBIE 3KCICPUMEHTH HOKAa3ajH, YTO
KOKKOJMTOGOPHIEI OTHOCATCA K OJHHM H3 CaMBIX OBICTPOPACTYLIMX BOJOPOC-
seit. KoymuyecTBo gneneHuii B geHs gocturaet 2,25. MccrmenoBaHHS B €CTECT-
BEHHBIX YCJIOBHSIX, IpoBoauBImecs XoHmxko [482], mokaszam Gonee MeleHHOE
BOCIIPOM3BOACTBO: 4—10 nHe# B yMEepeHHBIX M TPONIMYECKMX BoJax. B skmato-
pHAJILHOM 30HE 3TH CKOPOCTH OBbLIM, HO-BUAMMOMY, IOCTOSTHHBIMHA B TEYEHHE TO-
Ia, a B APyIMX paiioHaX MeHAMCh [0 ce30HaM. Beymuuna OmoMacchl B H3MeEpe-
Husx kosebamace ot 10 mo 10* 5k3./1 B MOpcko#l Boze, HO B INOAIIOBEPX-
HOCTHBIX CyOapKTHYECKMX BojAax (B Bepxumx 30 M) oHa MOXeT mpeBbimiaTh 10°
9Kk3./n1 [482]. B skBaTOpHAaTHHBIX 00JIACTIX MaKCUMAaJIbHAS YUCJICHHOCTD NOIIYJIs-
it oTMedeHa Mexay S0 m 100 M, a B cpegHUX IMPOTax MeHbluas OxMomacca
6oJiee paBHOMEPHO paclipeqiesicHa B cjioe Ha riybune ot 0 no 150 M. XoTs no-
BEPXHOCTHBIC MOMYJSIIMA 0OJiee MHOTOYMCIIEHHBI B BBICOKMX IIMPOTaX, pacupo-
CTpaHEHHE KOKKOJIMTOBBIX OCAJKOB B 1I€JIOM OTPaHHYEHO OoJjiee HU3KMMH 1M PO-
tamu [104].

Ocaxkaende W pacTBopense. DBOJIBIIMHCTBO KOKKOJMTOQOPUI BbleHaeTcs,
M KOKKOJMTHI NONanaroT B dexammuble nesvlets! [482, 978]. Mccnenosanus mon
3JIEKTPOHHBIM MHKPOCKOIIOM IIOKa3aJI, YTO KOKKOJIMTEI OOBIYHO HE PaCTBOPEHHI
H He pa3pylICHBI, TaK KakK (pekaJbHblE MEJIeThl NOKPBITHI IUICHKOH, mpenoxpa-
HSIOIIEH COAep)XKUMOe OT HEMEJICHHOTO XHMHUYECKOTO pacTBOpeHHs. Te u3 HHX,
KOTODBIE paclaJaloTCd Ha 4YacTH, ObICTPO pPacTBOPAIOTCS. MHKPOCKOIHMYECKHE
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HcclIeA0BaHus TIOKa3aiy ¢Jiaboe pacTBOpEHUE KOKKOJMTOB BO B3BECH, BEPOATHO,
H3-3a HAJMYAS OPTaHMYECKNX MeMOpaH.

OTNOXEHHE KOKKOJMTOB Ha AHE, Ha OOJILIIMX IiyOuHax, MPOMCXOAUT B OC-
HOBHOM IyTeM OBLICTPOrO MOTPYXeHUs! UX BHYTPU (exaibHbIX NEET (1L 14).
XoHmxo [482] paccyuTai, YTo B 3KBaTOpHAILHOM YacTH THXOro okeaHa OkoJio
92% mpoayLMpYEMBIX B (OTHYECKOM 30HE KOKKOJHMTOB JOCTHTacT gHa. Takoe
GricTpoe morpyxenue (okoJio 150 M/neHs) rapanTupyeT, 4To GHoreorpaduieckue
3aKOHOMEPHOCTH pAaclpOCTpaHEHHs TAaKCOHOB B MOBEPXHOCTHBIX BOJAxX COXpa-
HATCS B IOBEPXHOCTHBIX ocaakax. OOBIMHO pa3/MyMsg B YyCTOHYMBOCTH K PacTBO-
peHHIO OOYCJIOBIMBAIOT pa3yIM4Ust MEXIY KOMIUIEKCAMH IMOBEPXHOCTHBIX BOL
U NOBEPXHOCTHBIX OCAaAKOB.

PacTBOopeHIe H3BECTKOBOTO HAHOIUIAHKTOHA IIPOMCXOJUT B OCHOBHOM Ha JIHE
OK€aHa, ¥ Y4CJIEHHOCTh KOKKOJIMTOB B OCaikax B 3HAYMTEIILHOH MEPEe KOHTPOJIH-
pyeTcsl CKOPOCTBIO PAacTBOpeHHUs OTAebHBIX BuaoB. Hanpumep, B CeBepHoit AT-
nanTHKe Ha riaybune okxosio S000 M E. huxleyi, C. leptoporus, C. oceanica n U.
mirabilis coctaBsmoT noutu 100% dmnopsr [719], u ¢ yBemYeHneM CTENeHA pac-
TBOPEHHS HEKOTOPBIE BHIBI CTAHOBATCA HEOTIMYHMBIMM ApPYr OT apyra. Jlydme
BCETO COXPAHSIOTCH YTSKEJICHHBIE, IEPEKPBIBAIOIIME IPYT APYra JE€MEHTHI KOK-
KOJIMTOB. ITOCKOJILKY XOJIOJHOBOIHBEIE BHObI COCTOST U3 OOJiee TXKEJBIX 3Jie-
MEHTOB, 3TO BJHMSET Ha COCTAB KOMIUIEKCOB B OCajJkax H Ha IOCJEAYIOIYIO Ia-
JIEO3KOJIOTHYECKYIO MHTEPIIPETALMIO: XyXKe COXpaHuBIIasics (ayHa OyneT uMeThb
Gosee xoJ0mHOBOAHBINA 06k (puc. 16-15) [71]. IlpensaputensHelit 0T60p 60-
Jlee CTOMKHX BMIOB OOECIEeYHBAET OTHOCHTEJILHO BBICOKOE COIEPXKAHHE YCTOM-

Xonoauee

Ycroiuveee

Puc. 16-15. U3secTrkoBbie HaHOQOCCUINM KaK MOKa3aTellb NMAJCOTEMIEPATYP M YCIOBHH COXpaHHO-
¢TH. MOXHO BUIAETB, 4TO ¢ulopa XyALledl COXPaHHOCTH SIBHO MMeeT XOJHoBOAHbIH o6ymk. Kokko-
maTel: 1-Scyphosphaera sp; 2— Discosphaera tubifera; 3—Cycloccolithina fragilis; 4— Pontosphaera
sp.; 5— Rhabdosphaera clavigerina; 6 — Cyclolithella annual; 7—Umbellosphaera sp.; 8- Syracosphaera
pulchra; 9- Helicopontosphaera kamptneri; 10— Emiliania huxleiy; 11—Gephyrocapsa oceanica;
12—Ceratolihus cristalus; 13- Cyclococcolithina leptopora; 14— Coccolithus pelagicus; 15-Ge-
phyrocapsa caribbeanica ([78], c. 564).
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UMBLIX K PACTBOpEHMIO (POPM Ha JHE JaXe B KOMILIEKCAX XOPOLLEil COXPaHHO-
CTH. DTO 3aTPyJHSET yCTAHOBJEHHE KOKKOJMTOBOTO JIM3OK/IMHA [69%.

JAuckoactepbl. DTO BaKHAs IpynIa H3BECTKOBBIX HaHooccmi, hopma Ko-
TOPbIX HAIOMHHACT 3Be3dy. Ilociennue muckoacTepbl BHIMEPIHM Yy IPAHHMIBI
IUMONEHA U IJICHCTONEHA, OKOJIO 1,8 MITH. leT Hazan. Bce OHM OTHECEHBI K pony
Discoaster. Ix nnaMeTp xone6ieTcst oT 6 10 25 MKM. Huckoacreprl UMeroT ma-
CTHHYATYIO OPMy M KPHCTAJLIMYECKOE CTPOCHHE GoJlee rpyboe, 4eM y KOKKOJH-
TOB, TIO3TOMy OHM YCTOMYMBee IPOTHB PAaCTBOPEHHsS M, CIEJOBATEILHO, GOJiee
LEHHBI g OmocTpaTurpaduu.

Crpaturpaguyeckas HEHHOCTH IMCKOACTEPOB, NOSBUBLIMXCA B MO3IHEM Ma-
JIEOLICHE, CBsI3aHA ¢ UX OBICTPO# 3BOIIONMEH B TeueHue GOJBIICH YacTH Ka#iHO-
301. BOJBUIMHCTBO (POPM XapaKTEPHO AT TPOMMYECKUX M TEILIBIX cyb6Tponuye-
CKHX BOJI, NOITOMY IIPHCYTCTBHE MX B OCAJKAX B 3HAYMTENBHBLIX KOJIMYECTBAX
YKasbIBAeT Ha TEIUIOBOAHBIC YCIIOBUA. XOTS COBPEMEHHLIE NPEACTABATENM He-
H3BECTHBI, YCTAHOBJICHO, YTO JUCKOACTEPhI (DUIIOTEHETUUCCKH OJIM3KY K KOKKOJIH-
TaM. PanHekaiiHO30#ckue GopMbI HOBOBHO TBEpIBIE, a B CTPYKType Gosiee mo-
SAHUX COICPXXAHUE KAJLIMTA COKPAILAETCA. YMEHbUICHHE COACPKAHHS K IbLi-
Ta OTMEYACTCSs M y KOKKOJUTOB B TEYEHME TPETHYHOTO NepHoma. Ta
9BOJIFOLMOHHAS 3aKOHOMEPHOCTb I0KA HE TOJIYyYHJIA YIOBJETBOPUTEIHLHOIO
OOBCHEHHS,

TTanecokeanonornyeckoe 3HaueHHe M3BECTKOBOTO HAHOILIAHKTOHA. Lennocts
U3BECTKOBOTO HAHOIUIAHKTOHA IS IaJICOKJMMATHYECKUX — AJIEOOKEAHO IO MYe-
CKHX UCCIIENOBAHUN ONPENEIAETCA TEM, YTO €ro PacHpOCTPAHEHHE TECHO CBSI3a-
HO C BOIHBEIMHM Maccamu. [lepBBIMH IONBITKAMH HCIIOJIB30BATH U3BECTKOBBIE Ha-
HOQOCCHJIMM B Ka4YeCTBE IaJICOKIMMATHYECKOTO UHIUKATOpPA [P H3YYCHHH
HETBEPTUYHOTO neprosa Oblii paGoThl Mak-UnTaiipa [715] o CepepHoii AT-
nantuke u I'eiiuenayspa [366] mo CyGanrapktike. O6a 3THX HCCIEIOBAHHS
YCTaHOBHJIM LM POKOMACINTAOHBIE MUTPALIUH TOBEPXHOCTHBIX BOIHBIX MACC, CBS-
3aHHBIE C U3MEHEHHSAMH KJIMMATa.

H3BecTkoBble HaHODOCCHIIMY Pa3BUBAIIICH B TEUEHHE KAHHO30S 3HAYMTEILHO
ObICTpee, YeM IIAHKTOHHSE popamunndeprr. Xax [418] paccumTan, 4To KOKKO-
JIMTBI pa3BUBAIMCh CO CKOPOCTBIO 1 BMA 3a kaxawle 30 TwIc. JeT, a auckoa-
CTEPBI —CO CKOPOCThIO 1 BuA 3a 50 ThIC. JIeT. Takue BHICOKHE CKOPOCTH 3BOJItO-
WK CHIDKAIOT IEHHOCTh KOKKOJMTOB KaK MHIMKATOPOB TPETHYHBIX MAJICOKJIH-
MaToB. COBpEMEHHBIE KOMILIEKCHl MAJONPHIOAHBI B KAYeCTBE MOKa3aTelleil
TPETHYHOU Najleocpesibl. TeM He MeHee OHH YCIEIIHO HCIOJb30BAHCh XakoM
u Jlomanom [420], a Taioke Xakom n ap. [421] ans pacimdposku TPETUYHBIX
NaJICOKMMATHIECKUX TaHHBIX. JTa paGoTa 3aBEPIIMIIACH COCTABICHHEM IIEPBbIX
KapT pacpOCTPaHCHHs KOKKOJMTOB B Pa3Hble MOMEHTBI IIPOILLIOTO, YTO MO3BO-
JMJIO  BBISBUTb ILIMPOTHBIE 3aKOHOMEPHOCTH. ABTODHl YCTAHOBHJIM, YTO IM-
POTHBIE pa3MiMs CyMIECTBOBAJIM B Te4eHHME OOJIbIUEH 4acTH KaiHO30s, 3a Mc-
KJHOYCHHEM CaMOTO paHHEro majeoueHa (65-64 muH. siet Hazan). B Teuenme
9TOTO BPEMEHHOTO HMHTEpBajla, MOC/IENOBABIIETO 3a MEPHOAOM MACCOBOTO BbI-
MHUDaHHA MOPCKOTO IUIAHKTOHA B KOHIIE MeJIa, BHDKMIIM JMIIL €ANHUYHBIC, SKO-
JIOTHYECKH MeHee TpebGoBaTeNbHBIE BUIbl. OHHM UMETH IIHPOKOE pacnpocTpaHe-
Hue. TaxuMm o6pa3om, Graronaps UMPOKOMyY reorpapu4YeckoMy pacHpocTpaHe-
HHUIO M HE3HAYMTEJILHOMY BHIOBOMY Pa3HOOOPA3HIO IPyNNbI B HA4YaJle NalieoreHa
IMPOTHBIH NMPOBHHUMAIM3M TNIOYTH MJIM NOJNHOCTBIO OTCYTCTBOBalL B Teuenne
KalHO30s NPOHCXOMIIM KaK GONbLIIME CMELIEHHS KOMILICKCOB B IIPOCTPaHCTBE
M BPCMCHM, TaK H SBOJIOUMOHHLIE M3MEHEHHS, MPOSBUBIINECS B NOABICHAN
HOBBIX NOMHHHPYIOLMX IPYNIN U HCYE3HOBEHHH CTAapBIX, YTO OTPA3HJIOCH Ha
00yIKe KOMILIEKCOB. BpeMeHHbIE OCUMILISIME CTPYKTYpPBI KOMILJIEKCOB HHTEp-



16. OKEAHCKUE MUKPO®OCCUTIMU 173

NPCTHPYIOTCS KaK CJICACTBHE KPYIHBIX KIMMAaTHYECKMX OCHMJLISIMMA. B paHHeM
KaiHO30€ YCTAHOBJIEHO 4 OTYET/MBBIX MOXOJIOJAHHS: B CPEIHEM IIaJICOICHE
(6058 mmH. neT Ha3an), B cpeiHeM doleHe (4643 MIH. J€T Ha3am), B HAYaje
oymroneHa (37-35 muH. J1eT Ha3ax) U B cpenHeM osmroueHe (32-28 MUIH. JieT Ha-
3a1). Camoe 3aMETHOE NOTENJIEHHE IPOU3OLUIO B MO3JAHEM MAJIEONEHE — paHHEM
souere (54-51 muH. JleT Hazan).

Kpemuuctoie Mukpodoccuinn

Paouosspuu

Papwonspun (knacc Actinopodea; nomkiacc Radiolaria)—passoo6pasunas
Ipynna ITAHKTOHHBIX CAapKONOBBIX MPOCTEHIIIMX CO CJIOKHBIM CKEJIETOM, IIO-
CTPOEHHBIM M3 KpeMHe3eMa UM cyibdaTa cTpoHims. OHHM HMEIOT OOJIBLIOE Teo-
JIOTHYECKOE 3HAYeHWE, TaK Kak 3Ta IpyNla O4YeHb pa3HoOOpa3Ha WM OOWJIbHA
B T1yGOKOBOIHBIX ocankaXx. Omucano Gosee 7000 BUAOB, XOTS 3TO YHCIIO, BO3-
MOXHO, HCKYCCTBEHHO 3aBBLIIIEHO B PE3yJbTaTeé TAKCOHOMHMYECKOTO Pa3eiICHUSL

BolaensioTes Tpy KpynHble TPYMIIL! paguossipuil. CKelleTHbIN MaTepuan JByX
U3 HHUX. IUIOXO COXPAHSETCs B OCalKax, I0O3TOMY OHM He MMEIOT G0JIbIIOro mna-
TICO3KOJIOTHYECKOTO M GuocTpaTmrpaduyeckoro 3HaueHdus. DTO  OTpPSIbI
Acantharia (co ckeneramu u3 cyiasata ctponumsi) u Tripylea (c kpemHuitopra-
HHYECKUMH CKEJIETaMM). AKaHTapHH TeM HE MEHEE SBJISTIOTCS BAXKHBIM KOMIIO-
HEHTOM 300IUIAHKTOHA W MI'PAIOT 3aMETHYIO POJIb B T€OXHMMH CTPOHIMS OKea-
Ha. TpeTbs rpynna, oTpsan Polycystina, cTpouT CKeNeT U3 kpuCTamIOTpadmuecKn
aMopororo omana (SiO,-nH,0) u cocTaBiseT 3HAYATEILHYIO 4acTh MOPCKHX
Mukpodoccumi. [lomMuMCTHHBI pa3iesieHbl HA B4 OCHOBHBIX TNOAOTPSIA:
Spumellaria, umeronme chepuueckyro dopmy, u Nassellaria B dopme kosbua
nm 1wanku. [Tpeobnanaromee GoBIIMHCTBO pafroJISAPHUii —OMMHOYHbIE (GOPMBI,
HO €CTh M HECKOJIbKO KOJIOHHAJBLHBIX BHIOB.

HseectHo oxosto 300 coBpeMeHHBIX BUIOB pauossipuii (B. Pugems, ycTHoe
COOOLIECHHUE), ¥ OHH SBJISAIOTCS CaMOW Pa3HOOGPa3HOM TPyNmoil OKeaHCKHUX M-
xpodoccnmait. I1o CIOKHOCTH CTPOEHHs CKeJieTa PamMONSpHH He UMEIT cebe
PaBHBIX CPEIM NEJIATHYECKHX 0CaAK000pa3ylonmX oCcTaTKOB. MHOTHE MPOGIeMBI
TaKCOHOMHH PAJMOJIAPUN OCTAOTCA HEPEUICHHBIMU. BOJILINMHCTBO HCKONAEMBIX
GopM TakCOHOMMYECKH HM3YYEHO HEYHOBJIETBOPHTENLHO, 4 MHOTHME OIMCAHHBIE
BU/IbI CO BPEMEHEM JIeJIMMCh BHOBb. B oTimume oT mmaTtoMeil cpemy pamuosis-
puii HET NPECHOBOIHBIX U OEHTOCHBIX (opm.

Msirkoe Teno, mpoTomiasma, paaMOJISIPHIi MOXET OBITh pa3fiefleHO Ha IBe
YaCTH: IJIOTHYIO BHY TPMKAICYJIbHYIO (3HIOIIIA3MY) H BHELIHEKAINCYJIbHYIO (3KTO-
mia3My). OHH OTAEJIFOTCS APYT OT Apyra IOCTPOECHHOM M3 IICEBIOXHTHHA IEH-
TpaJbHOH KarncyJjioi [406]. V3 Tena paauoJispuii BRICTYIIAET eJasi CETh HCEB/IO-
nomuii (akconommii). Kaxnas M3 HHX COOEPKHT CTEPXKeHb (aKCOH), KOTODBIH
HAYHHACTCS B HEHTPAJIbHOM LMTONJIA3ME M COCTOHT U3 MPOJOJLHBIX TPYOUaTHIX
CTPYKTYP, Ha3blBa€MbIX MHKPOTpyOkamMu. XapaKTEPUCTHKH YJbTPACTPYKTYPhI
aKCONOUAILHOTO anNapaTa U MOJIOKEHUE SAPA BAPBUPYIOT y Pa3HBIX IPYIIl pa-
AMOJIAPHA M MMEIOT BAXHOE 3HAYEHHE IUIS WX TaKCOHOMuM [828]

XoTs 6MOJIOTHS MOJMLIMCTHH B OCHOBHOM HEM3BECTHA, HHPOpPMALHS O pac-
HPOCTPAHEHHH XHUBBIX GOPM B BOJIE M HX MCKONAEMBIX OCTATKOB B ocazkax [ 674,
760, 785, 894] cBHIETENLCTBYET O TOM, YTO PAJHOJIAPHM BO MHOIHX OTHOLLE-
HHSX NOXOXH Ha IUIAHKTOHHBIX popamMuHudep. BoIbIMHCTBO paanospuii, kak
H IUTAHKTOHHBIX (popamMunMdep, HACEIIOT HOANOBEPXHOCTHBIE BOABI (50-200 M)
H TPYNIIUPYIOTCS B KOMIUIEKCHI, reorpaduyeckue IpaHUIBI MEXIY KOTOPHIMU
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GJIM3KM K I'PaHHLIAM NOBEPXHOCTHBIX BOIHBIX Macc. Pa3mep ckesieToB BapbupyeT
oT 50 go 400 mMkM. M3BeCTHO, YTO Y HEKOTOPHIX BHIOB €CTh CHMOHOHTHI —300-
KCaHTeJUIbl. BOCHIPOM3BOACTBO PAaMOJIAPHIA BKJIIOYAET KakK CTaaui0 OeCIoJioro
JBOMHOIO [IEJIEHHs TaK M IIOJIOBOE€ Pa3sMHOXEHHE CO KTYTHKOBBIMH raMeTaMH
[406].

HexoTopele BUABI pamuosIspHil XUBYT HA IIyOHHE HECKOJIBLKO THICSY METPOB.
Paguossipun B OT/iMYME OT IUJIAHKTOHHBIX ¢opaMuHH(Ep peaxo MomnagaroT
B IIpUOpEXHbIE BOIBIL, HO3TOMY OHM HOYTH HE BCTPEYAIOTCS B OOJILIIMHCTBE pas3-
pe30B NpuOpeXKHO-MOPCKUX OTJIOXKeHWd Ha cymie. O GOpMUPOBAHHM CKEJIETA
y pamauospuii U3BECTHO OYEHb MaJIO, MCCJICAOBAHHBIE YACTH CKEJIETOB IIOKA3bl-
BarOT YTOJIIICHME B TEYEHHE JKM3HCHHOTO LHUKJA. YCTAHOBJIEHHBIH BpEMEHHOM
JUana3oH CyLIECTBOBAHUSA —OT KeMOpHS A0 COBPEMEHHOCTH. ’

3uauenne paauo.spnii B Mopcko#i reosiorun. HeckobKO XapakTepuCTHK pa-
JHOJIAPHIA leNaeT UX TPYNIoH, MOJE3HOH I MAaNe03KOJIOTHYECKHX U OHoCTpa-
TUrpadU4ecKuX HCCIIeNOBaHMIA.

1. OB 4YacTO MHOTOYMCJIEHHH B TJIyOOKOBOAHBIX OCaAKaX, OCOOEHHO
B 00JIaCTAX pacHpOCTpaHEHUs KPEMHHCTBIX UJIOB.

2. IMe10T npodYHBIC ONAJIOBBIE CKEJIETHl, KOTOPBIE YacTO XOPOIIO COXpa-
HAIOTCS TaMm, TA€ ApyrHe MHUKpO(OCCHIIIM CHIIBHO KOPPOIMPOBAHBI MM OTCYT-
CTBYIOT.

3. Paguonspun —O0BOJILHO pa3HOOOpa3Has rpymdna, MOO3TOMY — KOJIHYE-
CTBCHHBIM aHAIM3 PAaJHOJIAPHH MOXET CIIyXHTh TOYHOW Mepoil cBA3M (ayHsl
C YCIOBHSIMH Cpelbl. DTO OCOOEHHO BaXKHO B MOJAPHBIX 00JjacTax. M3BecTHO
ok0J10 30 aHTapKTHYECKHX BHIOB, 4TO, HECOMHEHHO, AEJIAeT PaauOJIIPUM CAMOI
pasHoo6pa3HOl rpynnoi MUKpOGOCCHIHMA.

4. Bcneactsre MOpPGONOTHYECKOTO Pa3HOOOpa3nsi M CIIOKHOCTH CTPOEHHS
CKEIIETOB PAAUOJIIPUH SBJISIFOTCS OCHOBHBIMM XPAHUTEIIMH UCTOPHH IBOJIOLHUM.
OHako 3BOJIONMOHHbIE TEHICHIMH TPYAHO BBISBHTH, NOCKOJBLKY (YHKIHO-
HAJIbHBIC M GMOJIOTHYECKUE OCOOEHHOCTH CKEJIETOB COBPEMEHHBIX (GOpPM II0KA He-
JOCTATOYHO H3YYEHBL

Mopdosorns u knaccupuxamus. XoTs pagpoJIApUA XapakTEPU3YIOTCS 6OJIb-
LUIHM KOJIMY€CTBOM MOP(OIOTHYECKUX NapaMeTPOB, HEOOXOAUMO MOIYEPKHYTH
HEKOTOpBIE OCHOBHBIE XapakTepucTuku. CoBpeMeHHasi kiaccuukarms Oblia
B OCHOBHOM pa3paboTana I'ekkenem [405, 406] B To Bpems, korna GaxkTHYECKH
HMYETO HE OBLIO M3BECTHO O OMOJIOTHH, CTPATHIPadUYecKOM paclpOCTPaHEHHH
UM GHIIOTEHWH TPYNNbL. OTH PaHHUE KiaaccHpuKanuu OB HCKYCCTBEHHBIMY,
OCHOBY HX COCTABJILIM MOP(OJIOrHYECKHE I'PYMIbI, KOTOPHIC HAKAK HE COOTBET-
CTBOBAJIM €CTECTBEHHBIM POJOBEIM U BHIOBBIM HOApa3feiecHusAM. M 3MeHuM-
BOCTB B IIPE/ieJiaXx OJHOTO BHJA pAcCMaTPHBAJIACh KaK IOKAa3aTeJIbCTBO POJOBOH
W BUIOBOM audpdepeHmmanun. DTa KiIaccupukanus nepecMaTpuBatach Puje-
neM, Ilerpymesckoii, HUrpuHu M ApyruME MCCIIeOBATESIMH HA OCHOBE (uJIO-
TeHETHYECKHMX B3aMMOCBA3ei. OIHa U3 OCHOBHBIX pobJyieM B paboTe ¢ paanosisi-
pHAMH 3aK/IOYAcTCs B NPABUIbHOM OTHEJIEHUH GoJiee CTaOMIIbHBIX MOP(OJIOTH-
YECKHX 3JICMCHTOB OT 00Jie€ H3MEHUYHMBBIX.

Knaccuduxamus paguosnapuit 6asupyercs riaBHBIM 00pa3oM Ha XapakTepu-
CTHKaxX TBEpAbIX YacTed ckejeTa. B pe3ynmbraTe COBPEMEHHBIX OHOJIOTHYECKHX
HCCJIE[IOBAHUM BBLIJECJIEHO HECKOJBKO OCHOBHBIX THIIOB XapaKTEPUCTHK IUTO-
IJIa3MBl, OCOOEHHO B CBSI3H C (OPMOH aKCOMOMHl U TMOJIOKEHHEM sAnpa. DTO
BaXXHBIC TAKCOHOMMYECKHE NPU3HAKH, 1 OHU OyAyT BKIIOYEHHI B Oyayrme Kiac-
cuukanuonHsle cxemst [828].

Spumellarians. 9To NOJMIMCTHHBI CHEPUIECKOM, OBATBHON MM JHCKOHIAb-
Hoit popmel. Coepuueckne GopMsel (puc. 16-16) MOTYT UMETL HECKOJBLKO PaKo-
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Puc. 16-16. HexoTopble OCHOBHbIE TPYNIBI PAAMOJIAPUI MO 3JEKTPOHHBIM MHKPOCKONIOM. BHIHBI
3HAYHTESLHbIE PA3MUU Mexay chepHuecKUMH H THCKOMIAIbHBIME hopMamu. I —Stylosphaerid, x
x 242; 2—Cubosphaerid, x 274; 3 - Astosphaerid, x 352; 4-5—Actinomina, x 143 m x 187;
6 —Cyclodiscid, x 225; 7-Phacodiscid, x 203; 8—Orosphaerid, x 37; 9-Collosphaerid, x 110.

BHH, PacCHOJIOXEHHBIX KOHIEHTPHYECKA M COCIMHECHHBIX PaJHaJIbHBIMH JIyYaMu.
BHyTpeHHsIsI pPakOBMHA HAa3bIBACTCH MeOyAAAPHOL, a TJaBHAs —KOPMUKAAbHOIL.
KopTukaibHas pakOBHHA MOXET ObITh OKPY>KEHA BHEINHEKOPTHKAJILHOW pako-
BMHOM, KOTOpasi HE BCeraa COXpaHseTcs. Pa3miyuHble TMIBbI COyMEJUISPHHA IOKa-
3aHpl Ha puc. 16-16. Cpenn HHX NOTEHIMAJBHO MOJE3HBI IS IAJICOIKOJIOTUH
Collosphaeridae u Orosphaeridae.

Collosphaeridae —xonounammubie GopMsl (puc. 16-16), KoTopble pacragaroT-
¢ Brocagkax. Oun uMerot chepuueckyro wm OJm3kyro k chepugeckoit dopmy
H 4aCTO HeNpaBUJbHbIE ouepTaHus. CTeHKa pakOBHHBI HAlIOMHHAET IUIOCKYIO Ta-
PeJIKy, MCHEIIpeHHy0 nopamMi. KooHHu cOCTOAT U3 HECKOJBKHX MOPQOTHIIOB.
B coBpeMeHHEIX MOpPSX KOJUIOChEPHIB! SBJISIOTCS OCHOBHBIMH TEILIOBOIHBIMHU
dopMaMH M He BCTpevaroTcs Ha mmporax Bblie 40°.
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Puc. 16-17. Casase pacupocTpanenus HekOTOPHIX COBPEMEHHBIX PagMoIIPHil ¢ BOJHBIMH MAaCCAMH.
Tpormgeckne (I-3): 1-—Pterocanium praetextum, x 245; 2-Ommatartus tetrathalanias, x 307;
3-Spongaster tetras, x 249. Cy6rpormmueckue (4-7): 4-Phacodiscid, x 249; 5—Sticocyrtis sp., x
% 297; 6—Lamprocyclas maritalis (xononmoBathiil), x 248: 7~ Lamprocyclas maritalis (tenno-
BomubIA), % 297.  Tlomapueie —cyGnonspusie (8-11):  8—Spongotrochus glacialis,  x 269;
9 - Antarctissa strelkovi, x 265; 10— Spongotrochus glacialis, x 242; 11 - Lithelius nautiloides, x 344;
12— Antarctissa denticulata, x 292.

Orosphaeridae (puc. 16-16)—oueHs xapakTepHas Ipylna ¢ IPOYHbIMU CKeJle-
Tamy, COCTOALMMHM U3 PEIETYATON PAKOBHHBI MJIM ABYX KOHLIEHTPUYECKHX pa-
kOoBMH. OHHM HMMEIOT CHJIBHO BBICTYNAIOIME padalbHbIE HIJIBL, OOBIMHO
OKpYIJIbIE B IONEPEYHOM ceveHMH. PopMbl [0BOJIBHO KpymHbie (1-2 MMm),
U OOBIYHO B OCAJIKaX COXPAHSIOTCS (GpParMeHTHL

Nassellarians. HauGonee 4acTo BCTpeyarolmecs U XapakTepHbie (pOPMBI Hac-
CeJULIPUil HATIOMMHAIOT KOJIOKOJI WM IIATNKY C OJHHM KU HECKOJLKUMM COEIH-
HCHHBIMH B OJJMH Psill CerMeHTaMH (puc. 16-17). DTOT OTpsiA BKIIOYAET TaKxKe
KOJIbLieOOpa3Hble H ABYNOJbHBIE (GOPMBI, KOTOPbIE, OYEBHIHO, MMEIOT TOMOJIO-
THYHBIEC 3JIEMCHTHI CKENIETOB. B TeueHue XU3HEHHOTO LIMKJIA CHAYaja HOABIIAIOT-
csl uedauc U TOPAKc, a 3aTeM OCTaJbHbIe cerMeHTbl. OHH BBIENAIOTCS BHYTPH
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U3 JOBOJIbHO MOJIHOM CEMNTHI, YTO MPOSBIISETCS B MOPIIMHAX HA MOBEPXHOCTH.
Kpome pemieTku pakOBHHBI BaXXHOE 3HAYEHHE UMEIOT BHYTPEHHHE 4YacTH CKelle-
Ta —IEPBUYHOE HJIM CAarMTTaJbHOE KOJBLO M TPEHOXHHK B OCHOBaHMH. TpPeHOX-
HHUK OXBaTbiBaeT OONBIIYIO YaCTh [IJIMHBLI CKEJIETA.

Urmb Hacceuspuii 06LIMHO HE TOJIbIE, XOTS OHM MOTYT ObITh Iy6YaTHIMH.
@®opma TOp BapbUpYET, ¥ PACHOJIOKEHBI OHH OOLIYHO IE€KCATOHAJIBHO.

IKoornyeckne acnekThl. O6 3KOJIOTHH COBPEMEHHBIX PAaJUOJIIPUN M3BECTHO
Mmaio. Ilpeanonaraercs, 910 y MeJIKOBOAHBIX (OPM MPOMOIDKUTENLHOCTD HKHI3-
HEHHOTO LMKJa 3aHHMAaeT okojio 1-3 mecsnes |72, 172]. UccnenoBanus B Boje
HOKa3aJM, YTO YMCJICHHOCTb PaJHOJIAPHA M IUIAHKTOHHBIX (opamuHubep npwu-
MepHO oauHakoBa [189], a MakcuMyM GMOMAcCH OT TPOIIMKOB A0 AHTapKTHKA
oTMeveH B uHTEpBaje 150-400 M. B Tponuuecknx W yMepeHHBIX BOJAX UYMCJIEH-
HOCTh panuoisspuii ObICTpo cHmXXaeTcs riybxe 500 M [170], Ho B AuTapkTuke
OHM JOMHHUDYIOT CpeI¥ IJIAHKTOHHBIX INPOCTEHIMX Ha OOJBIIMX TIyOHHAX
[825, 826].

Pamnonsapun mnpeanounTaroT omnpeneneHHble TayOMHBL ITOBEPXHOCTHBIE
dopmer Gosiee xpyInKue, IUNOBATHIC 1 GOraTO OPHAMEHTHPOBAHHEIE, B TO BpEMs
kak Ooyiee riIyOOKOBOAHBIE KpyIHHee, ¢ 0oJiee PeAKHMH U KOPOTKAMH HIJIAMH,
Goslee MeNKMMM NOPaMHM ¥ CXaThIMH ¢ 60koB pakoBuHamu [407]. D1o 4eTko
BLIDAXECHHAS aJanTalys 711 HOJNEpPXKAHHUS IUIABYYECTH HA IPeIIOYTHTEILHOM
riaybuHe. CuuTaeTcs, YTo pa3iuyus GOpMbl Y paaroIapHii TAKXKE TECHO CBSA3aHBI
C IUTABYYECTBIO, XOTS 00 3TOM MAaJIOM3BECTHO, M BHICKA3aHBLI HEMHOTOYHCIIEHHEIC
NpeAnosoxeHus o Mopdosornyeckoit amantamuu. KOBeHuIbLHBIE GOpMBI OOBIU-
HO BCTPEYAIOTCA Ha CaMbiX MaJbIX IIyOHHAX B Npeaeiax 3aHMMAEMOTO BHIOM
WHTEpBaa.

BuzoBoe pa3HooGpasie H COBpeMeHHOe OHOreorpauuecKoe pacnpocTpaHeHHe.
broreorpaguieckoe M3yveHHe COBPEMEHHBIX PAIMOJIIPUA YACTUYHO 3aTPyHHS-
JIOCh OTPaHMYEHHOCTBIO HAHHBIX IO MOBEPXHOCTHBIM OCalIKaM, MOCKOJBKY pa-
JHOJSIPUH OTCYTCTBYIOT B OCaJKaX Ha OTPOMHBIX ILIOINAASX AHA H3-33 IJIOXMX
YCJIOBHH COXPaHHOCTH.

Kak ¥ apyrue niaHKTOHHBIE IPYIIEBI, PaAHOJIIpUH Haubojee pasHOOOpa3HbI
B TPONMKaX ¥ HaUMEHeE —B NMOJISIPHBIX 00JacTsAX, K TOMy Xe OHu OoJiee pasHo-
o6pa3Hbl, YeM ILIAHKTOHHBIE hopaMuHubepbl. B 061eM HacceISpuu U Crymel-
JIApME OJMHAKOBO MHOTOYMCJICHHBL Pamuosispuenbie ¢dayHbl 0OMTaIOT B OTYET-
JHMBO ONpPEAE/IAEMBIX NPOBHHIMAX, TECHO CBA3AHHEIX C PAa3HLIMM BOJHBIMU
mMaccaMi (puc. 16-18). Pasmiunbie 6uoreorpaduyeckue CXeMel, IpeasiaraBLIMecs
MCCIIEOBATEISIMY, OTJIMYAIOTCA TOJLKO B aetaisix [170, 786]. ITo Xeiicy [436],
NOJIApHEIE ¥ GHNONAPHBIE BUOBI UMEIOT 60Jlee OTpaHHYEHHOE PACIPOCTPAHEHHE,
ueM Gosiee TemoBoAHble GopMbl. B Takux nepudepuueckux pailoHax apeasios
PaaMOJITIPHEBBIX KOMILIEKCOB, KAK OY€Hb XOJIOJHOBOIHBIE U CE30HHO NOKPHITHIE
JbJamMu npubpexusie o61actH AHTapkTHKd (Mops Pocca m Vamnenna), a Takxke
TpommMyeckas 06gacTe THXOro okeaHa ¢ NHOBBIILIEHHOH COJIEHOCTBIO, BHAOBOE
pa3HooOpa3ne CHWXKAeTCs W HAYWHAIOT MpeobsiajaTs Choymesusspun. Beimm co-
CTaBJICHbI CIIMCKM BHJOB paJUOJIApuii, XapaKTepHBIX [UIS Pa3jIMYHBEIX BOJHBIX
Macc. OTH BUABl CIMIIKOM MHOTOYHCJIEHHBI, YTOOBI IPHBOIMTE 34€Ch IOJ-
HOCTBIO MX CINHMCOK, IO3TOMY HIDKE IIEPEYHC/IEHO HECKOJILKO XapaKTepPHBIX
IIpeACTaBUTEIIEH.

AnTapkTudeckue: Actinomma antarctica, Lithelius nautiloides, Triospyris
antarctica, Theocalyptra davisiana, Antarctissa denticulata, Antarctissa
strelkovi.

CybanTtapktuueckue: Lamprocyclas maritalis, Axoprunum stauraxonium,
Stichopilium annulatum, Actinomma leptodermum.

12-87
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Puc. 16-19. Cesss uzmeHenuii GpakTopos, MM KOMILIEKCOB, PAAHOAPHI B IIOBEPXHOCTHBIX OCAKaX
¢ U3MeHeHHsIMH (DEeBpaJIbCKUX TEMIEpaTyp NOBEPXHOCTHBIX Box B FOkHOoM okeane. JloMHHHpOBa-
HHE BbIPaXeHO B BUOe (GaxTOpHBIX Harpy3ok, X 100. IIpociexmuBaroTcs M3IMEHEHHS COOTHOILUCHHS
Mexy TpeMst DOMUHMPYIOLIMMHE rpymnamu [674].

VMepennsie: Androcyclas gamphonycha, Lithomitra clevei, Theocalyptra
craspedota.

CyoTponuyeckue: Phorticium pylonium, Cornutella bimarginata.

Tpormmueckue: Euchitonia elegans, Botryocyrtis scutum, Pterocanium
praetextum, Eucyrtidium hexagonatum, Pterocanium trilobum.

IMo3aHee ObLM MPOBEAESHBI KOJMYECTBEHHBIE HUCCIECAOBAHHS KOMIUIEKCOB pa-
mojsapuii (Bo ¢pakium kpynnee 62 mMxm). Taxue mccnenosaHus, kak paboThI
Tosnna u Boepkinanna [382], Jlozano u Xefica [674], BBISBUIM KOJIMYECTBEHHBIE
HU3MEHEHHs B 4aCTOTE BCTPEYaeMOCTH BHIOB ¢ nmportoit (puc. 16-19). Kowm-
IUIEKCHI PAUOJIIPUiA M3 Pa3HbIX PaliOHOB M3Yy4YaJMCh TakXe C MOMOIpbIo (ak-
TopHOTO aHaym3a. B FOxHoM okeane Jlo3aHo u Xeiic [674] Bhiaemm TpH OC-
HOBHBLIX KOMILJIEKCA, KOTOPBIE XOPOIIO CONOCTaBJAIOTCS C PacCIpOCTpPaHECHHEM
BOAHBEIX Macc (puc. 16-19).

1. CyOTponmyeckuit —3TOT KOMILJIEKC COCTOMT B OCHOBHOM M3 Spongotrochus
glacialis co 3HAaYMTEILHBIM y4YacTUeM BUIOB poaa Ommatodiscus m Lithelius
minor.

2. AHTapKTHYECKHUl — JIOMUHHDYIOT Antarctissa strelkovi w  Antarctissa.
denticulata. Tletpywmesckas [827] u Kunu [553] nokasam, yto npeoGiamaer A.
strelkouvi.

3. CyOaHTapkTHyecKuii—B  KOMIUIEKCE  JOMUHHMPYIOT  S.  glacialis,
Ommatodiscus, Theocorythium trachelium, Lithelius minor, Lamprocyclas maritalis.
3TOT KOMILJIEKC HUTAE HE NMpeodialaeT, HO AOCTHTAeT MaKCHMaJIbHBIX OTpHLa-
TENLHBIX 3HAYEHUH noA cyOAaHTAPKTHYECKUMM BOIAMI.

Puc. 16-18. Pacnipenenenue Triospyris antarctica (Haecker) n Panartus tetrathalamus (Haeckel) B no-
BEPXHOCTHBIX ocaakax FOkHo# ATnmaHTHKH. YHCIEHHOCTh JaHA B 9K3eMILIIpax Ha rpaMm Oeckap-
6onaTtHoro ocanka ([383], c. 58, 63).

12*
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DEeHOTHIMYECKHE BAPHALMH Y PAJUOJIAPHUIl OYEHb APKO BhIpaXeHsl Hampu-
MEp, Y OMHOTO BHJA B Pa3JIMYHBIX BOAHBIX MACCAX MOTYT MPOSBJIATHCA OTYET-
JuBbie Mopdosiornyeckue Bapuanuu [406, 848]. Xeﬁc6[436] YCTaHOBHJIL, YTO aH-
TapKTHYECKHEe MOPHOTHUIILI HMEIOT 6osiee TONICTYIO M OOJiee TIPOUHYIO PaKOBHHY,
ueM cybaHTapkTHYeckHe GopMbl, Gonee Jierkue u u3smmbie. I1puunHa 310r0 He-
u3BeCTHa. BO3MOXHO, 3TO fBJEHHE CBA3aHO C 0OJiee HU3KMM COJEPXKaHUEM
KpeMHHUs B CyGaHTapPKTHYECKUX NMOBEPXHOCTHBIX BOJAX M 60Jiee HU3KUMH CKOPO-
CTAMM BOCIIPOM3BOJCTBA I0)XKHEE aHTAPKTHYECKOH KOHBEPIEHLMH, YTO IPUBOIUT
K YBEJIMYEHUIO BPEMEHHBIX 3aTPAT HA NOCTPOCHHE CKEJIETA WM SBJISAETCS (PEHO-
THUIIMYECKOM peakluell Ha pa3jdyus B IJIOTHOCTH BOIBI, 00ecleunBarolleil mo-
Jep)KaHue TIABYYeCTH Ha ONpeNesICHHOU TI.iyOuHe.

Pactsopenne u nepeornoxenne. HecMoTps Ha CHIIbHOE HENOCHIILEHHE OKEaH-
CKUX BOJ KPEMHHEM, OPTraHH3MbI CTPOST KPEMHHEBBIE CKEJIETHI, HO 3TH CKe-
JICTHBIE 3JIEMEHTBI 3aTeM OBICTPO pa3pylIaroTCs MOCNE Paclaja OPraHH4ecKoro
BemtecTBa. COXpaHHOCTh PAMOJIAPHIA CHIILHO BapbUPYET M MOKET OBITH CBS3aHA
C HECKOJbKMMH (haKTOpaMH, B TOM HHCJIE C OHONPOLYKTUBHOCTHIO B TIOBEPX-
HOCTHBIX BOJAX. YBE/IMYCHHE MPOAYKTUBHOCTH MHKPOGOCCHIIMH C KPEMHEBBIM
CKEIIETOM, IIO-BUAMMOMY, NPHUBOJHUT K YIYYLIEHHIO MX COXPAaHHOCTH B NOBEPX-
HOCTHBIX OCaJKax [531\6?. Hpyrumu pakTopaMy, BIMSIOLIMMA HA COXPAHHOCTD,
ABJISIOTCS PACIPENC/ICHHE O BEPTUKAIM TeMIEPATyphl M KOJMYECTBA PACTBO-
peHHOTO KpeMHHs [62], a Takke cKOpocTh cemumeHTamuu [870].

EcTecTBEHHO, KOHIIEHTPUPYIOTCA NPEMMYLIECTBEHHO TOJCTOCTEHHBIE (DOPMBI,
u oHuM OoJiee XapakTepHbI AN TIIyOOKHX CJIOEB BOJHOM TOJIM. DTO MOXET
OKa3blBaTh CHJIbHOE BJIMSHHE Ha IaJICO9KOJIOTHYECKYIO HMHTephperaiuio. Kak
U UX HU3BECTKOBBIE «IBOMHHKH», BHUIbl PalMOJIIPUI XapaKTEPU3YIOTCA pPas/ny-
HOM YCTOHYMBOCTBIO K PACTBOPEHHUIO U TI0 9TOMY IPHU3HAKY MOTYT GBITH pacrno-
JIOXEHBI B pan [536], 4To mo3BossieT cyauTh 06 OTHOCHTENBHHOM CTENEHH pac-
TBOPEHHUs, KOTOPOMY monBeprcs ocamok. Komnochepuast u  opochepuast
NOBOJIbHO YCTOMYMBBI K PACTBOPCHHIO, 4 Y HACCEJULIPUM YCTAHOBJIEHA DPa3JMy-
Has CTelNeHb 1yBCTBHTEJIILHOCTH K pacTBopeHuio [536]. PacTBopeHne koMiuiek-
COB cO3MacT OoJblle pa3ymuds Mexay ¢(ayHaMd B IUIAHKTOHE M TIOBEPX-
HOCTHBIX OCaikax TOTO Xe paiioHa.

Huamomeu

JduatoMen —eqUHUYHbIE  WJIH KOJIOHHAJIbHBIE BOJOPOCIH KJlacca
Bacillariophyceae B mpesesnax Chrysophyta, KOTOpbIE CEKPETHPYIOT MeJKHE [BY-
CTBOpYAThIC MAHIWMPU WJIM CTBOPKM M3 amopdHOro kpemuesema. OHU BaXkHBI
IUIS. MOPCKO# cTpaTturpaduu U nasieo3KoyoTu. {uaToMeu sIBJISIOTCS IJIaBHBIM
HEPBUYHBIM NPOAYIEHTOM OHochephl H 3aKo4aroT B cebe GoJiee 70%, a uHOTAA
Gonee 907, B3BeLIEHHOrO B BOJaX OKeaHa kpemuus [659]. Pagmonspun 3aHu-
MaroT BTOPOE MECTO [0 Ba)KHOCTH KaK NPOM3BOIAMTENHM KPEMHEBOIO OHOTEHHOTO
BEIECTBA. SIBJAACH 3JIEMEHTOM (PHTOIUIAHKTOHA, AUATOMEU OTPAHUYEHBI (POTH-
YeCKOW 30HOW B MOPCKMX M IIPECHBIX BOJaX, MOTYT TAaKXe BCTPEYaThCH Jaxe
B MIOYBAX, €CJIM TAM JOCTATOYHO CBeTa. OHM JEMOHCTPUPYIOT LIMPOKHE TIPEIEIIBI
aJanTalMM K YCIOBHSIM OOWMTaHHMs, OLIBAIOT KaK MNJAHKTOHHBIMH, Tak ¥ OeH-
TOCHBIMH, IIPHKPENNECHHBIMA WJIHA MOABMXHBIMH,

Huatomen AeaTcAd Ha LEHTPUYECKME M HeHHATHbE Gopmbl (puc. 16-20).
HenTpuyeckue muatoMer MMEIOT chepUUECKHH WM LMJMHAPUYECKHH HaHIMPDb
C pPaJuaJbHOW HJIM KOHLEHTPUYECKOH CKyabNnTypoit. K aToil rpynme oTHocHTCA
GOJBIIMHCTBO IUIAHKTOHHBIX nuaTtoMeil. ITeHHATHBIE QMATOMEH MMEIOT BepeTe-
HOOOPa3HyI0, KIMHOOOPa3HYIO MM TaJOYKOBUAHYIO (GOpMYy M 6GuiaTepaibHO
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Puc. 16-20. HexoTopble MOPCKHE OMATOMEH H CBS3b MX MOPQOIOTHA ¢ BOAHKIME Maccamu. Kouto-
Huanbhbie Gopmel: 1 —Skeletonema costatum, x 5000. KocMomnomutst (2, 3): 2— Nitzschia bicapitata,
x 7800; 3~ Thalassiosira eccentrica, x 2300. YMepeHHBle WM Tpomnumieckue ¢GopMbl (4—6):
4 —Thalassiosira . sp., x 2500; 5— Asteromphalus hepactis, x 600; 6— Planktoniella sol, x 800. Ilo-
sspuele dopmer (7-10); 7 - Nitzschia cylindrus, x 2800; 8- Nitzschia kerguelensis, x 4000;
9—Thalassiosira gracilis var. expecta, x 4000; 10— Thalassiosira cf. lentiginosa, x 1200. (®PoTorpa-
¢um 1, 4, 10 mobGe3no npenocrasiensl P. XaprpeiiscoM, Yuusepcuter Pon-Aiinenna, dororpadun
2, 3 mobe3no npenocrasiedsl I'. Xacne, YVuusepcuter Ocno.)

CHMMETPHYHBI OTHOCUTEJIbHO CPEIUHHOMN JIMHUM, KaK THYBH MEPhS, OT KOTOPBIX
MPOMCXOJUT UX Ha3BaHue. [1aHNMpH NeHHATHBIX GOPM CoAEpXAT OOJIBINE KpeM-
He3eMa U NO3TOMY Jlerde 3aXOpOHSIOTCS B ocagkax. K oToM rpymnme npunansie-
_KHMT OOJILIIIMHCTBO GEHTOCHBIX AUATOMEH, a B AHTApKTHKe HEOObIYalHO pa3HOO-
Opa3Hel TakXke IUIAHKTOHHBIE TMeHHATHBIE (opMbl. PasMepbl mNaHuupei
y IMATOMEH BapbUpPYIOT OT 2 MKM 10 2 MM, XOTs Y OOJIBIIMHCTBA (HOPM HAXO-
astes B npenenax 10-100 mxm. Kosionnu B Bu/Ie 1I€N0Y€K MOTYT JOCTHIATh 3HA-
. YUTEJBbHO! IJIMHBL

JuaTtoMen oyeHb Pa3HOOOPA3HBI, TaK KaK OHH OOHTAIOT B CAMBIX Pa3JIMYHBIX
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obcranoskax. Omucano okono 600 HbIHE KHUBYIUMX M BBIMEPIIMX POAOB U 20
ThIC. COBPEMEHHBIX M MCKONMAaeMbIX BHIOB. VI3BeCcTHO, YTO B HACTOSILEE BpeMs
XUBET OK0JIO 10 THIC. BHIIOB.

CrBOpKM IHATOMEN COCTaBJIAIOT BAXHYIO YaCTh MODPCKHX OCAJKOB IIOJ BHI-
COKOIIPOAYKTUBHBIMH BOHAaMH, OCOOEHHO Ha BBICOKHX IIMPOTaX ¥ B paiioHax
NpUOPEXHBIX anmBeUMHTOB. OHM BaXKHBI TAKXE JJI8 CTpaTHUrpadmueckux H na-
JICO3KOJIOTUYECKUX HMCCIICNOBAHMHE TITy6OKOBOAHBIX OeckapGOHATHEIX OCAAKOB.
B Tpommyeckux ob6nacTax pamuosisipMM MO YHCJICHHOCTH OOBIMHO IpeobiagaroT
Hax mratoMesM. OIHaKO Ha OTHOCHTENILHO HeGonbumx riybuHax, B paiioHax
C BBICOKMMH CKOPOCTAMM OCaJAKOHAKOILJICHHMS, IHATOMEH COXPAHSAIOTCS B OCal-
Kax Jiydyimie ¥ MOTyT OvITh 00jiee MHOTOYHCIJIEHHBLIMY.

Cample OpeBHHE M3 IUATOMEH, BEPOATHO, IOPCKOro Bo3pacta. OHH LIMPOKO
MPEICTABJICHbl B MEJY M IPETEPNE/M CHIBHYH 3BOJIONMOHHYIO DaMAaLAIO
B cpeanem Meiny. Ilaniipu uX npenkos ObLiM, MO-BHAMMOMY, MOYTH KM MO-
JIHOCTBIO JIMIIEHBI KPEMHE3eMa U MOTOMY HE COXPAHHJIMCHL B MCKOIAEMOM CO-
crosinuM. LIeHTpHYyeckde AMATOMEH NOSIBUIMCHL TOJBLKO B MeENy M PaHHEM Ia-
JICOIIEHE, T.€. DaHpllle, 4YeM IeHHaTHbIe. [locnemHue H3BECTHHI € MO3THErO
najeoieHa U NpeTeplesi 3HAYUTELHYIO 9BOJIONMOHHYIO PAJHAIIO B TEYCHHE
TpeTHYHOTO nepuoja. llenTpudeckue Gopmbl ObLIM 3BOIOLMOHHO KOHCEPBa-
tuBHeIME [ 1030, 1031]. '

buoslornyeckne acniekTbl. M3 Bcex COBpeMEHHBIX MHKPODOCCHIMH HBIHE XH-
BylMe (GOPMBI U KHU3HEHHBIE IMKJIbI JIy4llle BCEro HU3yYeHsl aias auaTtomeit. Oco-
Genno Oonbmas paboTa MPOBOIMIACE IO H3Y4YCHHMIO NPUOGPEeXHBIX hopm, o6u-
TarolMX BO Bcex OmoTomax, HO 3TH (popmMBI MOryT OBITHP HETHNHMYHBI IS
OKEAHCKOTO IUIAHKTOHa. ODTO HEOOXOMMMO YYMTHIBATH NPH HMHTEPIPETALMM
JAHHBIX 1O TJIyOOKOBOAHBIM OCAIKaM. :

ITporonnasma conepxut xpoMaTodops! s (OTOCHHTE3a, KOTODHIE HpH-
JIAl0T IBET KJIETKE M BOIE BO BpeMs IIBETEHUS AMATOMOBHIX. KileTku comepxar
TaKXe NUIIEBAPUTENLHBIE BAKyOJH, KOTOPbIE NIOMOTAIOT HMOAIEPXHUBAThH ILJIABY-
YECThb ¥ MOTYT OBITH HCHOJIBE30BAHBI IS XpaHeHUs MUUM. [LiaByyecTb, BEpOAT-
HO, TOUIEPXMBACTCA Takke Oyarogaps G0JbIIOMY KOJIMYECTBY BaKyoJie B IIH-
Tomia3me. IlaHuMpy NOKpPBITEI OpraHMYeckod MeMOpaHOH, kOTOpas mpeaoxpa-
HSET MX OT pacTBOpeHus. OHHM MMCEIOT ABE CTBODKH, TOYHO MPHJETAIOLIME JPYyr
K ApYTy, KaK NOJIOBUHKH KopoOkn. Kopoboyuka Ha3biBaeTCs zunomexoil, a KpbIIil-
kKa —3numexoti. OHU COeJUHEHbI TOHKOM OOKOBOM CTEHKOH, HAa3BIBAEMOH HO-
Ackom. B ocamkax CTBODKM NOYTH BCErna pa3iielieHbL.

Poct mmaToMOBBIX MOXET GbITh OYEHb OBLICTPHIM: NOMYJIAIHS CHOCOOHA
YABaHBATBHCSA NPUMEPHO 34 OJHM CYyTKH. BOCIPOM3BOACTBO OCYINECTBIISETCH ITy-
TEM NPOCTOTO [eJICHHs KJIETKM H ImyTeM GOpMHpOBaHHsS akcomop. B pesyibtaTe
AeJIeHUs Kax[1as JOYCPHAs KJIETKAa COXPAHSCT OJHY CTBOPKY, a 3aTEM BBIPACTAaET
B IIapy K Hed BTOpas cTBOpka. TakuMm oOpa3om, oaHa AovepHss KieTka Oyner
TAKOTO pa3Mepa, KaK POAMTENbCKas, a Ipyras MeHbllle. DTO NPUBOIUT K IIO-
CTOSIHHOMY YMEHBIIEHUIO CPEHETO pa3Mepa MOCIIEAYIONMX MTOKOJEHUH. Y MeHb-
LICHHE pa3Mepa, €CTECTBEHHO, HEOJAronpusTHO IS BUAA, MO3TOMY IMATO-
MOBBIE MMEIOT IONOJHHUTEIbHYIO CTAOUI0 XXKHU3HEHHOTO IMKJa, obeclednBaro-
LIy}O BO3BpAILCHHE MNOCIENYIOLMX TFEHEpalMi K II€PBOHAYATBEHOMY MOJHOMY
pa3Mepy,—3TO cTaius OOpa3oBaHMS aKkcoCnop B pe3ylbTaTe MOJIOBOTO Pa3MHO-
XKEHHS, ayTOTAMUH MJIM YHCTO BETETATHBHOTO mnpoliecca. JluaTroMen B cTajuu
aKCcOCIOp MPUMEPHO B TP pa3a KpylHee MaTEepHHCKOH kJieTkH. Beiien 3a o6Gpa-
30BAHMEM aKCOCHOP BHOBb HAYMHACTCA IPOCTOe JeNieHue KieTkd. Ilo mepe
YMCHBIIICHAS Pa3MEPOB MOCIEAYIOIMX HOKOJICHHH MOTYT €I1¢ MPOMCXOAUTH M3-
MEHEHHs B OYEPTAHUAX ¥ OpPHAMEHTAIlMH KJIETOK, YTO BAXKHO I TAKCOHOMMYE-
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ckxoii mubdepentmammu. JKu3HeHHbIH UK JHaTOMOBBIX MHOT/JA BKIOYAET TaK-
Ke CTaIMio Hokosmekcs cnopsl. Copsl HNPEACTaBIAIOT cOOOH crenuaM3npo-
BaHHbIE KJICTKH, €IMHHYHbIE, IAPHbIE WJIM LEMOYKH M3 4YEThIPeX, oOpasyrommecs
npu HeOGIArONPUATHBIX MUl pocTa ycnosusax. Ilenarmyeckue Gopmbl OOBIYHO He
MMEIOT 3TOM CTaJ UM B KHU3HEHHOM LHUKIIE.

Mopdosnorns n Takconomus. ITaHIipH MHOTHMX OMATOMENH PaBHOMEPHO mHep-
(OpUPOBaHLL ¥ APEOJMPOBAHBI U JEJATCI HA paJyajibHbie (Y HEHTPHYECKHX Ha-
TOMel) ¥ IITpUXoBaThie (y MEHHATHBIX AuaToMed) popmel. Bosee Toro, y mew-
HATHBIX IMATOMEH €cTh Ieib. ECiM OHa mapauiejibHa IMPOJOJIBHOH OCH, TO
Ha3bpIBAeTCA 1IBOM, 4 HAa IJIAJAKON MOBEPXHOCTH —JIOKHBIM IIBOM. BoibumHcTBO
NEHHATHBIX GEHTOCHBLIX (JOPM MMEET IIBBI, YTO OOJIEr4yaeT MX NEPEABHKCHME IO
JIHY.

CrpykTypa akcocmop oTim4aercs OT oOObvHBIX mnaHimuped. Iloxosimecs
CHOpHI TakXke OTJm4aroTcs. OHM CHIIbHO OKPEMHEJBbIE H IpyOBIe, ¢ IBYMs CTBOD-
KaMH, oObIYHO Ge3 mosicka. [10CKOJIbKY NMpOYHBIE CTBOPKM 3THX CHOP TOJIIE, OHH
HMeIOT GOJIBINE IIAHCOB COXPAHATHCA B OCaJKaXx.

TakcoROMMs AHATOMEH BO MHOTHMX OTHOILICHHAX Oasupyercs Ha MopdoJo-
ru¥ naHuups. HenaBHHME OOCTHXKEHHS B 3JIEKTPOHHOM MMKPOCKONHH IPHBEIH
K OOHApYXEHHIO CHELUaN3UPOBAHHBIX CTPYKTYp, 4TO TpeOyeT 3HAYMTEIBLHOTO
nepecMOTpa Kiaccuduxamuu rpynnsl. bonpniee BHUMaHHE HEOOXOMMMO YAEHATH
(QHIOTeHETHYECKMM M 3BOJIOLMOHHBEIM acClieKTaM, a TakKXe XapaKTepUCTHKaM
KHU3HEHHOTO IMKJA. OOBIMHO HCHOJIB3YEMBbIE XapaKTEPUCTHKH TBEPAOH 4acTH
BKJIIOYAIOT OYEPTAHHMS MIOBEPXHOCTH CTBOPKH (OKPYIJIOCTh, YIJIOBATOCTB), CTPYK-
TYPY apeoIMpOBaHHOCTH, H€JIEHHE CTBOPKM HA Pa3/IMYHbLIE CEKIMH, IPUPOIY OT-
POCTKOB, UIMIBI, HOPMHPOBAHHE KOJIOHHWH M MHOTHE IpPYTHE.

3navenne NHaTOMeil B MopcKoii reosormn. B Tevenne nociemnux 10 et 3Hade-
HHME OMaToMeil [UIs KaiiHo30#ckoil 6uocTpaTurpaduu INOCTOSHHO BO3pacTalio,
M HeJlaBHME PabOoTHI OKa3a/M, YTO OHH ABJLIIOTCA OeclieHHbIM 6MocTpaTurpadu-
YeCKMM MHCTpyMeHTOM'. [ldaTOMen LEeHHBI MHOTHMH npu3Hakamu. Hanpumep,
IMATOMEH IIMPOKO MCIOJL3YIOTCS IS OHOCTpaTHrpaduuecKoro pacuJiCHEHMs

a3pe30B MOPCKHX OTJIOXEHMH OT 3KBATOPHANLHOM [0 TNOJISIPHBIX OOacTei
El 49]. Moayyaroumecs B pe3yibTaTe HHOCTpATUTpaQHUIECKHE 30HABHBIE [IKAJIbI
BAXHBI [/ M3y4YeHMS DPa3pe30B IJIyOOKOBOIHBIX OCAJKOB, HE COJEPXKalMX H3-
BECTKOBBIX MHKpPOGOCCHJHHN, @ B BBICOKMX IIMPOTaX MapKHpyeMbIX OcaHBIMH
KOMIUIEKCAMH M3BECTKOBBIX MuKpodoccnmi. Kpome Toro, mockojbKy NpecHO-
BOIHBIE U MOPCKHE JUATOMEH CHJILHO Pa3jIM4yaloTCs, 0 HUM MOXHO OBICTpO
Pa3MYKTL OCaAKH 3TUX oOcTaHOBOK. Ilaneosxosioruyeckue HCCIENOBAHUS ve-
TBEPTHYHBIX KOMIIJIEKCOB JMaTOMEl IOKa3aJiM, YTO, KaK M 10 APYrHM Ipynmnam
MEKpodOCCHIIiL, M0 HIM MOXHO JIETKO pa3jiMyaTbh CMEHY XOJIOQHOIO M TEIIOIro
PEXHMOB B NMOBEPXHOCTHHIX BOJAX.

O6menpuHATO, 4TO CONBIIMHCTBO COACPXAUMX THATOMEH OCANKOB HEMOC-
PEOCTBEHHO CBA3aHO C MPOIYKTHBHOCTBIO HAXOMASLIMXCH Hal HHMM BOJ, IO3TO-
My AMATOMOBBIE OCaJKUd OCOOEHHO XapakTEpPHBbI /I 30H amBEJUIMHIOB M BLICO-
KONPOAYKTUBHBIX NpPUOpexHBIX paiioHoB. EciM OpOAYKTUBHOCTH AMAaTOMEH
B TAaKMX pailOHaX MOHI)KEHA WM OHM BOOOILE OTCYTCTBYIOT, 3ajieTalolUe Ha
IHE Ocamku OGENHSIOTCS MMATOMESMH WM CONEPXKAT JHIIb HEMHOTHE YCTOM-
yMBblE K PacTBOPeHHIO (GOPMBL. B BOCTOYHOM 4acTH 3KBaTOpHabHOM 06macTu
THxoro okeaHa ITHATOMOBBHIE OCAJKH IHHPOKO PACIpPOCTPAaHEHBI B NMpeAenax 1o

! Orpomublii 06beM uccienoBaHMil ¥ paGoOTHl . IO CTAHOBJIEHHIO OMATOMOBOTO aHajM3a

B CCCP 6pin Bemosmen A.IL XKyse, xoTopad mo npaBy CUYHTA€TCs OCHOBATEJIEM 3TOrO MeToja
6uoctpaturpaduu.— Ipum. peo.
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10-15° umMpoTsI 0 06 CTOPOHBI OT 3KBATOPA, Ii€ OHU 00pa3syloTcs B pe3yiib-
TaTe 3KBATOPUAJLHOTO amBeUIMHTa. B o6nacTax cy6rponmueckux KpPYIoBOpoO-
TOB, I'Ie HET aNBEJUIMHIOB, NHATOMOBbIE OCAIKM (HaKTHYECKH OTCYTCTBYIOT. Clie-
AOBATEJILHO, 3aKOHOMEPHOCTH KOJIMIECTBEHHOIO PACIPOCTPAHEHHS [MaTOMEN
OTpaXXaloT paclpeieeHne MOBEPXHOCTHOH NpOAYKTHBHOCTH. Kpome 310if m3-
BECTHOH paHee 3aKOHOMEPHOCTH GbLIO YCTAHOBIIECHO, YTO BHICOKONPOLYKTHBHBIE
PadOHBI TaKXe MAapKMPYIOTCS ClHelM(bUYECKMMH KOMIUIEKCAaMM aMaTtoMeil. Ha-
npumep, IlepyaHCKoe TeveHue ¥ amBEJUMHT y IOr0-BOCTOYHOTO MOGEPexbs Apa-
BUHCKOTO IOJYOCTPOBA XaPaKTEPU3YIOTCSH HPHCYUIMMM MM CBOSOGDa3HBIMH
KOMIIeKcamMu. MHOTHe BaXKHbIE 3JIEMEHTBI 3THX KOMILIEKCOB MOTYT ObITh IIPO-
CJICKEHBl BIUIOTH 10 CPEOHETO MHMOIEHA, U PaCIpPOCTPAHEHHE KOMILIEKCOB
YKa3blBacT HA HAYaJI0 CHJILHOTO aNBeJUIMHIa B KaiHO30e. KpoMe Toro, 4to aua-
TOMEH $BHO DEarMpyroT HAa HM3MEHEHHsS TEMIICPATYpbl, Y HHX HPOSBIETCS
CHJIbHbIA Ouoreorpaduieckuii npoBuHIMaM3M. JIMIIL €QMHAYHLIE BHOBI GHIO-
JSIDHBI, IO3TOMY B CEBEPHOM vacT THMXOro okeaHa, 9KBATOPHMAILHON 0GIacTH
1 FOXHOM OKeaHe pacHpoCTpaHeHI creHu(pHYecKHe KOMILIEKCHL. DTH pa3maus
CYLIECTBYIOT C HHUXKHETO MMOLICHA, KOTZA B OCHOBHOM C(HOPMHPOBANach COBpE-
MeHHas ¢ropa. Uccrnenopanus muatomeit, TakuM 06pasoM, 06eceuMBAIOT Bak-
HYIO MHQOPMAIMIO O Pa3sBUTHH BOIHBIX MAacc B KaliHO30€ M 06 3BOJIOLMU pas-
JMYHBIX (PIOPHCTHYECKMX MPOBHUHIMIA. :

[oTeHImaBbHY O EHHOCTh UMEET M UCTIOJIb30BAHAE IUATOMEN I U3yYeHHs
PacnpoCTpaHeHHss MOPCKHX JIbAOB BO BPEMEHHM. MHOTHE BBICOKOLINPOTHbIE
BUJIBl IMAaTOMEH XHBYT NPUCOCOMHMBIUNCH K HUXHEH CTOPOHE JIbIMH MJIM CBS-
3aHBI C JPYTHMH XUBBIMM (OpPMaMH, BECbMa MHOTOYHCJIEHHBIMH B Pa3BOIbsX
BOKDYT Kpas JIbOUH. B ApkTHke Ha HWXKHEl CTOPOHE MODPCKMX JIbIOB OBBIYHO
HaxXOlAT IO KpaiHeil Mepe 24 puma muatomeii [1063]. JI. Bepkin (ycTHOE c006-
IIeHxe) OGHAPYKHUIL, YTO B AHTAPKTHKE HECKOJILKO BHIOB, XOTS OHM HE SBIIIOT-
Csl MCKIIOYMTENIbHO IPHKPEIIEHHBIMHA KO JIbAY (OopMaMu, Hanbojee MHOTOYHC-
JCHHBI B IAKOBBIX JIbJaX MM OKoyo HuX. IlepBoe mnosiBieHue Takux Gopm
MOXET yKa3blBaTh Ha BPEMA 0Opa3sOBaHMs MODPCKHX JIbJIOB, & H3MEHEHHS B pac-
IPENETIEHUH OTPAXaloT (GIIyKTyallMu PacNpOCTPAHEHHS MOPCKHX JIbIOB.

braronaps CBOMM ManbIM pasMepaM, MaaoOMy BeCy M IMAPOAMHAMHAYECKHM
CBOMCTBAM JUATOMEH JIETKO NIEPEHOCSTCS OKEAHCKUMM NPUIOHHBIMY TEYEHHSMIL
OHH UCnoJIb3yI0TCA KaK TPACCEPHI IOTOKOB MPHIOHHBIX BOJ 3 BBICOKHX HIHPOT
B Hu3kue. bepkn u Xeiic f152 OOHapyXWJIM, YTO aHTAPKTUYECKHI B[ JMATO-
Meii Eucampia balaustium HenaBHO GbLI 3aHECEH HA CEBEp, B APreHTHHCKYIO KOT-
JIOBUHY, AQHTADKTHYECKMMH INPUJOHHBIME BOoJaMH. Takod NEPEHOC HACTOJILKO
UHTCHCHBCH, YTO AHTAPKTHYECKHE M CYyOAHTAPKTHYECKHE [MATOMEH OTMEUCHBI
B ATJIaHTHKe BIUIOTH 10 10° fo.m. [153]. HekoTopele NpecHOBOAHBIE AMATOMEH
JIETKO 32HOCATCHA BETPOM B OKeaH, IJie OHH NONAAAI0T B MOpPCKHe ocanxu. Haxo-
KACHUC TAKUX OCAIKOB JACT BOSMOXHOCTh BOCCTAHOBHTH MCTOPHIO BHIHECEHHBIX
BETPOM O3EPHbIX OTJIOXKEHHH apuiHbx obaacTeii, Takux, kak Caxapa,  Ipocie-
AUTHh ITPOLECC apUIN3aIlMM KOHTUHEHTOB,

IK0JIOrHYecKHe acHeKThl. PacnpocTpaHenue MOpPCKHX auaToMell B 3Haun-
TEJLHON MEpe ONPENeNAETCA TEMH e IPHYMHAMM, KOTOPbIE BIHSIOT HA X HHC-
JEHHOCTh. TPyAHO BBIABMTE HamGOJiee BaXKHBIE MapaMeETPEL, KOHTPOJUPYIOILIHE
pacnpocrpanenne u 6nomaccy. O4eBUIHO, HA [JIyOMHHOE M INHPOTHOE pactpo-
CTPaHCHHME NHATOMEH BJMSIOT BapuallMk OCBEILeHHOCTH. Hanpumep, m3secTHo,
uTo Planktoniella sol xuBeT Ha 3HAYMTETLHBIX TiyOGHHAX B doTryeckoit 30mHe,
4 MHOTHE apKTHYECKHE BHABI AUATOMEH, MO-BHIMMOMY, MEHee TpeGOBaTeNbHBI
K CBETY M NMOITOMY OGJIANAIOT CHOCOGHOCTBIO K AKTUBHOMY POCTY HA HHXKHEH
CTOPOHE MOPCKOTIO JibJa.
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JdpyrumMu BaXXHBIMH (pakTOpaMu, KOHTPOJMPYIOLIMMH IIHPOTHBIE U3MEHEHUS
B cocTaBe (JIOPUCTHYECKAX KOMILIEKCOB, SIBIITIOTCS TEMIIEpaTypa U COJIEHOCTS.
TersoBoAHBIE (GOPMBI CIIOPaINYECKH BCTPEYaroTcs B 6oJiee XOJMOIHBIX BOJAX, H,
HO-BUAMMOMY, HEKOTOPBIN HX POCT BO3MOXEH IPH TEMIEpPAType 3HAUYUTEJILHO
HIKE ONTHMAJILHOH, B TO BpeMs KaK HeOOJIbINOE MOBBIIICHHE TeMIIEPATYPh
CBEPX ONTHMAJLHOH YacTO NpemsTCTBYeT pocTy [426, 806]. Hanuume BakHBIX
HNHTATEJILHBIX BELIECTB BIMSET HAa paclpocTpaHeHHe, OCOOEHHO HA NPOJYKTHB-
HOCTb AMATOMOBBIX KOMILIEKCOB. B onpeneneHHbIX, 60raThiXx OMOTEHHBIMU BeEllle-
CTBaMHU PalOHax (Takux, KaK 30HbI alBEJUIMHIA) OTMEYAIOTCS OTPOMHBIE CKOILIE-
HUS JUaToMeil, BHI3BIBAIOIINE JaXK€ M3MEHEHUE 1IBeTa OKeaHCKMX BoI. CaMbimMu
BaXHBIMH ISl NPOAYKTUBHOCTH OHOTEHHBIMH BelllecTBaMHU ABIsOTCA Gocdop,
a30T ¥ KpeMHHH. B 30Hax, OoraTeIx BcemM#l TpeMs 3JE€MEHTaMH, OOHAPYXKEHBI
OrpoMHble nomyssnun guatomedt [426, 926].

Hu3kue xoHIEHTpalMd KpeMHHS MOTYT U30HpaTeNbHO BIUSATH HA BHIOBOMH
COCTaB IMAaTOMOBBLIX KOMILUIEKCOB. JlaBopaTopHble NCCICIOBAHUS ITOKA3aJH, YTO
H3MEHEHHS KOHIEHTpalli KPEMHHUS HO-Pa3HOMY CKa3bIBAIOTCS HA Pa3BUTHH BH-
moe [597, 807]. B wmesoM, oaHako, OKa3bIBAaeTCs, YTO CONEPXKAHHE KPEMHHS
B OKEaHCKHX BOJAaX HE MOXET JIMMHUTHPOBATh POCT BUIOB, NOCKOJILKY Opra-
HU3MBI CHOCOOHE! 1aXke HEIOCTATOYHbIE KOHIEHTPAIMKA KPEMHUS B BOJE MEPEBO-
JUTh B OHMOTeHHbIH KpeMHe3eM HaHimpeit [659].

YrtoObl BRIXKHTh, OOUTAIONMM B AHTADKTHKE BUAAM AMATOMEH He0OX0AMMO
IPHCIOCOOUTHCS K O4€Hb HU3KUM TeMIIepaTypaM, ciaboii OCBEIIEHHOCTH B Teve-
HUE YacTH TOJa M BBICOKOW M BeCbMa INOCTOSHHOM cosieroctu [977]. duatomen
YCHEITHO NPHCIOCOOHIUCh K TAKMM YCJIOBHAM, H UX ¢iopa 3/1ech NOBOJBLHO pas-
HooOpa3Ha. HanpoTuB, M3BECTKOBLIA HAHOIUIAHKTOH HE HMEET COBPEMEHHBIX
IIPEACTABUTENIEH B 3THX BOJAX, a U3 JUHO(IATEIAT IPUCYTCTBYIOT JIMIIL €/1d-
HUYHBIE BUBI.

B nmonspHBIX 0051acTIX NPOAYKTUBHOCTL JIMIMHTUPYETCS HEOOCTATOYHOM OC-
BELLCHHOCTEHIO 3UMOH, B TO BpeMs Kak B 0oJjiee CTaOMIIbHBIX paOHaX (TakdX, Kak
LEHTpaJbHass 4acTb THXOTO OKeaHa) HPOLYKTUBHOCTb KOHTPOJHMPYETCS MOCTY-
IUICHUEM THMTATeNIbHBIX BellecTs jetoM [1090]. Mi3BecTHO Takxe, 4TO accouma-
MU AWATOMEH MEHSIOTCS II0 Ce30HAM, a4 3TO O HEKOTOPOH CTelleHH olpere-
JSIeTCS XapakTepoM BOAHBIX Macc. I'pynnsl auaToMmeli, oOuTaronme B Oosee
CTaOMJIBbHBIX YCIOBHSAX, IIO-BHAMMOMY, 0Opa3yioT HOBOJBHO IMOCTOSIHHBIE ACCO-
Hualyy, KOTOpBIE pacnafaroTcs Ha OoJiee MeEJIKUE I'PYNIIPOBKY B NEPHObI Obl-
cTporo pocra. Takoil pacnaj accolManuil SABJIAETCS peaklMed Ha JIOKAJbHBIC
pasymuns B yoioBusax cpensl. B CybanTtapktuke Gosbiias 3uMHsAS TPYHIHPOBKA
BHAOB JUAaTOMEH JIETOM JeJMTCs Ha TPU OTHeJbHble Tpynnel (puc. 16-21)
[1090]. B paiionax c Gojee HeCTAOMILHBIME YCIOBHSMHE CPelbl TPyl AHATO-
Meil IPOSABIIIOT CUJILHBIE CE30HHBIE OCHMJUIALINM, KaXkJad U3 TpyNI pa3BUBaeTCA
BHOBb U3 KJIETOK, 3aHECEHHBIX U3 COCCOHHMX paiioHoB [1090].

Pacnpoctpanenne. IlpennoxeHsl pa3mmyHble CXeMbl OHOTeOTpaduvecKoro

aHOHNPOBAaHHSA OUATOMOBBIX KoMILIekcoB. Hampumep, Kanaiis u Koitazymu
540] BIsBUIIM 7 KOMILJIEKCOB TMATOMEN B CEBEPHOI YacTd TUXOTO OKeaHa, CBf-
3aHHBIX C Pa3JMYHBIMM BOJHBIMH Maccamu, a XKyse u nmp. [538] Beiaermum Bo
BceM Tuxom okeaHe 7 6uoreorpaduyeckux IPOBUHIUN OT APKTHKM 10 AHTapkK-
THKH. Heckosbko BrIOB MMeeT OHIONSPHOE PaclpoCTpaHEHHe, 3TO NPHBEJIO He-
KOTOPBIX MCCIIEJOBATENCH K IPEANOJIOKEHHIO, YTO OHO SIBJIIETCA PE3yIbTAaTOM
[EpeHoca NOKOALIMXCS CIIOP MPUIOHHBIME BOJaMU M3 BBICOKOIIMPOTHBIX 00Jia-
CTel.

MHorne BUABI AHATOMER HMEIOT OYEHb OOLIMpPHOE reorpaduieckoe pacrpo-
CTpaHEHHe, YTO yKa3bIBAET HA ILHPOKHUE Ipesesbl ux TosepanTHocTH [ 1090]. He-
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Nero

N. bicapitata

— 4~ | N. wrgiduloides

- - /,C. atlanticus
N. turgiduloides // R. alata
C. atlanticus //:C. tabularis
R. alata ’/
C. tabularis 7 Fpynna B
P. directum -
C. convolutus C. convolutus
N. longissima N. longissima
T. antiqua septata \ P—-
A. heptactis \ Puc. 16-21. Ce3onHBle GIIyKTyaluu KOMIIIEKCOB

Fpynna A T, antiqua septata BUJIOB muaTtoMeil B cybapkruveckoit uactu Tu-
~ A. heptactis xoro okeasa [1090].

Tpynna

KOTOpbIE M3 MeJPYAHNMX IJIAHKTOHHBIX NHATOMEH, [O-BHANMOMY, SIBISIOTCS
KocMonoymTamu [426]. Huxe mpuBeneHs! TPy BULOB IHATOMEH, MapKHPYIO-
WX ONpelelieHHblE BOIHBIE Macchl [538].

AHTAapKTHYECKHE — KOMILIEKC BKIFOYAET (POPMEL, pacrpocTpaHeHHBIE Ha
KOHTHHCHTAJIbHOM LieJib(pe U CKJIOHE, a TaKXkKe B OTKPHITOM okeane: Fra-
gilariopsis curta, Eucampia balaustium, Coscinodiscus oculoides.

CyGanrapxtuueckue — Fragilariopsis antarctica, Coscinodiscus lentiginosus.
IT0 rpy6sle, XOPOIIO COXPAHSIOUMECH (HOPMBL

Cy6rpormmueckne — Thalassionema  nitzschiodes, Thalassionema decipiens,
Coscinodiscus radiatus, Roperia tesselata.

Tpomaieckue — Coscinodiscus nodulifer, Nitzschia marina.

OxBaTOpuaNbHBIC — Asteromphalus imbricatus, Coscinodiscus africanus.

Mopdoranuieckne papramm. Kax u y apyrux rpymn mukpodoccumii, Mop-
ostorus MaTOMEI MEHSIETCS P M3MEHEHHAX YCIIOBHI cpeapl. Hanpumep, Te-
TLIOBOZHBIC MATOMEM B LEJIOM KpyIHee M UMeEIOT Gouiee chepuueckyro dopmy,
Yy HUX TOHKME CTCHKH, @ XOJIOZHOBOJIHBIE JHATOMEH, KaK IIPABHJIO, MEJbYe,
'C YTOJIIECHHBIMU NAHIMPAMA ¥ 6OJbIIMME HapocTaMu. DTa oOIIas TeHAeHIus,
TI0-BUIMMOMY, XapaKTepHa [UISl BCEX TPYNN MIAHKTOHHBIX MUKpodoccumii. Bry-
TPHBUAOBBIE BapHAllMU OINPENC/AIOTCA MapaMeTpaMu cpeisl. Hanpumep, Gbl-
CTPO NeJIAUMECS KIETKA OOBIYHO MMEIOT 0O0Jiee TOHKWE NAHIMPH. :

PacrBopenne. Kommekchl auaTomeli B riyGOKOBOIHBIX OCATKAX CHJIBHO H3-
MEHCHBI B PE3yJbTaTe€ PACTBOPEHHS, KOTOPOE Y HUX MPOMCXOAUT HA MEHbIOMX
TJIyOMHAaX, 9eM y pajuMoNsipuil ¥ cuumkodnaresat. M3yuyeHue BoaHOH B3BecH
NI0Ka3aJI0, YTO NaHUMpH OBICTPO pa3pyiuaroTcs B BepxHHX 100 M BOIHOTO CTOJ-
0a, 3aTeM CKOPOCTb PaCTBODEHHS CHJIbHO YMEHBLIAETCS C riybunoit. B pesyin-
TaTe paCTBOPEHMS BUAOBOC pasHooOpasue yObiBaeT ¢ IiyGHHON M Bo3pacTaeT
3HAYEHUE TOJICTOCTEHHBIX GopM. EcTe HeCkoJBKO (PaKkTOPOB, KOHTPOIMPYIOLHX
Pa3/MIHYIO CKOPOCTh pacTBOPeHMs BHAOB. K HMM OTHOCATCH M3MeHeHMs ILJIO-
az¥ NOBEPXHOCTH MAHUMPEH (CHNILHO CBS3aHHBIE C MHKPOHOPHCTOCTBIO CTBO-
POK), OTHOCHTE IbHAS TOJIIIMHA CTEHKH NAHIEPS M CONEPAHNE BOXbI B COCTABE
onana maHumpeit [502].

Cuauxogaazesramol

CurmkogareuIaThl —OHOKJIETOYHBIE XK'y THKOBBIE IIPECTABUTEIIA MOPCKO-
IO IJIAHKTOHA C BHYTPEHHHM OMNAJIOBBIM CKeJleTOM. OHH MMEIOT LMJIMHOpHYE-
ckyto Gopmy u pasmep ot.10 go 100 Mxm. IleHHOCTH cymkodaresnaT 4 1ma-
JIe03K0JIOTHH U GHOCTpaTMIrpaduu OIpenesseTcs MX LIHPOKHM pacnpocTtpaHe-
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AnunkanpHan AbBannKansHan
cTOpOHa CTOpOHa

JlonosHUTenbHbEA paananbHbIA wikn

AnunKanbHbiA lUn

Anukanshan \

NartepansHan
nepexnaavHa

OnopHbie wune

AnvKansHoe KOs
AnukanbHoe oKHO

AnnKanbHeli W

Puc. 16-22. Mopdonorus ckejeToB cammkoduiareaT ¥ Ha3BaHMS HX 3JeMeHTOB. Bepxusas dop-
Ma - Dictyocha, nwxHas— Distephanus (H.S. Poelchau, Micropaleontology, vol. 22, p. 164, 1976).

HUEM B OKEaHCKHX ocaakaXx. CuimkodiareinaTsl OTHOCAT KaK K NPOCTeHImMm
XUBOTHBIM, TaK U K pacTeHHsM (BOJODPOCIAM), MOCKOJIbKY OKpyXaroIasi BHY-
TPEHHUH CKeJleT LUTOIIA3MA CONEPKHUT JKEJIThIE IUCKOBHOHBIE XpOMATO(MOPEHL
Ounn nmeroT oauH XryTuk. IIockosibKy 3TO BOAOPOCIH, MX PacHpOCTpaHEHHE
orpannyeHo (ortuyeckoi 3oHOH. KymbTuBnpoBaHHe B J1aGOPaTOPHBIX YCIOBHSAX
N0Ka3aJo, 4TO BOCIPOM3BOACTBO NPOHCXOOMT B TedeHue nByX aHeit [1083].

CkeJleT MOXeT NPeICTaBIATL OO0 MPOCTOE KOJILLO, IJUMIIC WM TPEYIoJb-
HHK, HO YaCTO OH MMeeT 6oJiee. CII0)KHOE CTPOEHHE M COCTOUT M3 IBYX KOJEI MJIH
MHOTOYIOJIbHUKOB, COCOVHCHHBIX HECKOJILKMMM NepekjaauHamMu (puc. 16-22).
Takne Bapmanum cxenera MPOCIIEKHUBAIOTCI B HEPUTHYECKHX OcCaakax, HO B OT-
KpPBHITOM OKeaHe, I'Z¢ yCJOBHsA MEHEE M3MEHHYHBBI, NOIYJAIMH JOBOJBHO OIHO-
poaHH B npesienax Gonbimx aksatopuit [845]. Mopdosnorus ckeneToB CHIMKO-
¢baarennaT cnocobcTByeT NONNEPXKAHUIO IUIABYYECTH KaK 3a CYET TOTO, YTO
MaKCHMaJIbHBIH [uamMeTp NEepHeHIUKYJIIpeH HAaIpPaBJICHUIO IIOTPYXEHHs, Tak
u Gnaromaps GOpMHPOBAaHHIO CETH NMOJIHIX LVJIMHAPUYECKHX NepekiaguH [655].

TakcoHoMus cmimkoduiaresuiaT OJHOCTBIO OCHOBAHA HAa XapaKTepe CKeJeTa,
XOT$ CKEJIETHl COBPEMEHHBIX CHIIMKOQIAre/UIaT B KyJIbTYpe OUeHb CHIILHO BaphbH-
pyIoT B Ipenesax ofuo# nomyisaumu [1083]. Benenctsue pasHorsacuii no noso-
Iy BaXXHOCTH XapaKTEPHCTHK, HCHOJIL3YEMBIX IIPH BBIIEJICHNM TAKCOHOB, CHCTe-
MaTuKa Ipyln He pa3paboraHa.

PacnpocTtpaHenne M naneoskoJiorus. VI3BecTHO 58 HBIHE XKHMBYIIMX BHIOB CH-
maxoduaresuiat [1031], Ho B COBpeMEHHBIX OCafKax OY€Hb BaXKHbI TOJILKO 1Ba
pona: Dictyocha u Distephanus (puc. 16-23). XoTa cuymkodiareiaThl BCTpe-
4alOTCS B OCaJkax BCEX YacTell OKeaHa, OHH PedKo OBIBalOT OOWJBHBI M HE
ABJSIFOTCS TJIABHBIM KOMIIOHEHTOM MOPCKHMX OCAAKOB, 32 HCKJIFOUEHHEM KpeM-
HHUCTHIX JUIOB MO3IJHEMHOLEHOBOI'O — DaHHEIIMOHUEHOBOTO Bo3pacta Ha ®oJ-
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Pue. 16-23. Hexotopsie npencrasuresm cuimkoparennar (ypemuuenne x 1500). CospemenHbie
¢opmei: I~ Distephanusm, anuxambHOE OKHO;  2-Distephanus, anvkaibHas NepEeKIAIMHA;
3~ Distephanus, paauaibHBIR W TIOBEPXHOCTHASL CTPYKTYPA BKJIIOYAET Mesbuaiilline [eperopoku
U BeleMKH; 4 —Dictyocha, obmmit Buz, Ilo3auesoneHoBHIE dbopmer: 5—6—Naviculopsis C LIMIOM Ha
anMKanbHOU nepekaamuue; 7 - Naviculopsis Ges 1ImMNa Ha anukainHodM nepexnaauHe. (Jlrobesno
npenocrasneno T. Manapa, Yausepcuter Can-®pannucko.)

KJIeHICKOM maTo [991]. Temelinxapar [369] ycranoeun namaune 6uoreorpadu-
YCCKOTO MNPOBMHIMAIM3MA Y CUJMKO(JATeIaT, MOKA3aB TeM CaMbBIM HX
HNOTCHNUAIBLHYIO 3HAYMMOCTh JJIs1 Haseodkosiorun. B FOxHo#l ATaHTuxe
Dictyocha naiinena B HU3KMX U CpeHHX IMPOTAX, a Distephanus—B Gonee BbIco-
kuX. ITpOBe#eHHbIE KOJMYECTBEHHBIE HMCCIETOBAHMS COBPEMEHHBIX CHJTHKO(]IA-
rejnat [845)] BRIIBUIM CBS3b GOJILIIMHCTBA BHJIOB C TEMIIEPaTypoi HOBEepX-
HOCTHBIX BOJ. B ceBepHoit yactm Tuxoro okeana Distephanus octangulatus n D.
speculum  BCTpe4aroTCs MpPEMMYyINECTBEHHO B XOJIOMHOBOAHBLIX  paifoHax,
a Dictyocha messanensis Gornee TMIMYHA [UIS TEITBIX BOL :
N3BecTHb! paGoThl Mo M3y4YeHUIo KaWHO30HCKOM najeocpeasl ¢ UCIoJIb30Ba-
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HHEM M3MEHEHWH B COOTHOIUEHMH TEILIOBOAHBIX Dictyocha M XOJIOJHOBOIHBIX
Distephanus [185, 525, 687].

Cumakoare/uaTsl HOSBUTHCH HECKONBKO MO3/IHEE MATOMOBBIX, NO-BHUIM-
MOMy B cpeaHeM Meiy. Bosbliiee pasHooOpasue rpymnbl HaOMoO#aeTcst B Tpe-
THYHOM Mepuoe (0COBEHHO B MUOLEHE), YeM B MEJIOBOM H YeTBEPTHIHOM [656,
1031].

3nauense cumkoduare/iaTr B Mopckoil reonormn. Ilocrosnnoe mpucyTcTBUe
cHJmMKoQIare/iaT B KDEMHHUCTHIX 0cafikax oOyc/lOBIMBAECT HEKOTOPYIO MX 3HAYH-
MOCTb KaK JUi cTpaTurpaduu, Tak u Ais majgeoskosioruu. CtpaTurpapuyeckoe
paspellicHHe 30H cuymKodIaresIaT ymepeHHoe. 30HBI OXBaThlBalOT OT 1 1O
9 MyH. net, B cpeaHeM 5 mu. set [903]. B xone nanbHeHIIMX pabOT MOXET
OBbITh JOCTUTHYTO GOJIblliee CTPATHIPadrIecKoe paspellieHHe, HO I 3TOTO He-
06Xx0MMO NapalulesibHoe u3yYeHue (aKkTopoB NaJCOCPEdbl M YCJIOBMA COXpaH-
HOCTU. BolaBjieHHME pa3MuMil B YCJOBHSAX HAJCOCPEABI, C KOTOPBIMH CBA3aHbI
pasHble pOJAbI U BUIbI, OOECIEUUT JONOJIHUTEbHBIE MaJCOKTMMATHYCCKAE KPH-
Tepun. D10 OyaeT uMeTh 0cOOeHHO 60NBIIOE 3HAYEHHUE 1JI PAHOHOB, TE OTCYT-
CTBYIOT U3BECTKOBbIE MHUKPO(OCCHIHM.
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17. IPMHUUIIBI U METOMbI TTAJIEOOKEAHOJIOTUU

T'unomesvt, komopvie Mmvi  npediazaem, OoadncHsl
obvacHAmb AGAeHUA, Komopsle Myl Habaodaru. Ho,
Kpome mozo, om zunomes mpeGyemca ewje u dpyzoe:
OHU 00ANCHBL NPEOCKAZHIBAMb ABACHUS, KOMODbie euje
He HabA00aucs.

Cyumocts naneookeano orum Buaeam Besens

Onpenenenne nowsitus «aneookeanosiorus». '06aTbHAS TEKTOHMKA aeT
(pYHZaMEHTAJILHYIO OCHOBY TMOHMMAHHUS YBOJTFOIMH 3eMHOM JuTOoChepsl, ee Mop-
tonoruyeckoro u gusHuecKoro XapakTepa, ¢¢ ABHXKCHHS BO BpeMeHM. OHa o6ec-
HEYMBACT TAaKXKe KapKac HAIMX NMpPEACTaBJICHHH 06 3BOJFOIMHM OGCTAHOBOK HA-
Jemile, 0 ee ¢msmyeckoit reorpadun (manmpumep, Anmanauveit 5252]), OKeaHax
[460], oxeaHoOMOTMYECKUX U KIAMATHYECKHX YCIOBHSAX [578, 1070, 1075]. Usme-
HCHUS TPaHUIl TBEPAOH 3€MHOH KOPBI—OCHOBHASI IPUYHHA KPyNHEeHUINX u3MeHe-

" Hul kmmaTa. Hanpumep, ¢ cymecrBosaunem IUPKYMIJI06aJIbHOTO TPOIMYECKO-
To OKeaHa ObLI CBA3aH OTHOCHTENLHO TEIUGIA TJIOGAJBHBIN KIMMAT. Cyue-
CTBYET IPCICTABJICHUE, YTO PE3KHE INOXOJIOJAHHS M MATEPHKOBBIE OJICICHEHHUS
B NOJIADHBIX 007aCTAX GBI pe3ysbTaToM NepeKphITHS TPOIHYECKUX OKEAHOB
MAaTCpUKaMH M PACKPBITHEM MPOJMBOB B BBICOKHX IMpoTax [432, 578, 1075].
U3onaummus okeaHCKuX 6accelfHOB B BBICOKHX OIMPOTaX MPHUBOIUNIA K Pa3BHTHIO
MAaTepUKOBBIX OJicAcHeHui [432, 578]. WsyueHne pasBHTHS OKEaHCKHMX CHCTEM
Ha3BIBACTCS I1aJIEOOKECAHOJIOTHE !,

ITaneookeaHonOTHs BKIIOYAET WCCIIEIOBAHHS Pa3BUTUS MOBEPXHOCTHOM
¥ NIPUJOHHOM IMPKyJIsiipy Guoreorpaduy IUIAHKTOHA U GeHTOCA, CKOPOCTH 3BO-
JROLHMN OPTaHMYECKOr0 MUPA, OHOJIOrHYECKOH NPONYKTHBHOCTM H ee poJm
B OCaIkOHAKOILICHUH, HCTOPUM KapOOHATO- M KPEMHEHAKOILICHHS, & TAKKE pac-
TBOPCHUS. DTH OUCLUIUMHEL HEBO3MOXHO OTIEIUTD Apyr OT npyra.

ITaneookeanonorns u TecHO chA3aHHas C Hell TIOGATLHAS NANCOKMMATONO-
THA OkasaM CHJIBHOE BIMSHAC HA PasBMTHE MOPCKOW Guoreorpadmum. Buoreo-
rpausi H3y4aeT Teorpauueckoe paclpOCTPAHEHHE KUBbIX OPTraHM3MOB Ha 3€M-
HOM 1mape. 3ajaya HCCJIEJOBAHMI —TONBITATHCS BBISBHTH NPOCTPAHCTBEHHLIE
B3AUMOOTHOIICHHS MEXIy OPraHM3MaMi, OGBSICHUTL HX U IOHSATH, KAK B IIPO-
Lecce IBOONMHE GOPMUPYETCS MX COBPEMEHHOE pAaclpOCTpaHeHHe. 3HAHME HC-
TOPHH Pa3BUTHs OKEAHOB H IJI06ALHBIX KIMMATOB OCOGEHHO BAXKHO IS HAIlle-
O IOHUMAHHSA COBPEMEHHOW OKEAaHCKOH Cpefbl. 3HaHHE TOTO, KaKHM 0Gpas’oM
OKCaHbl M KJIMMAT PEarHpPOBAJIM HA W3MEHEHHS TPAHHYHBIX yCJIOBMIA, JaeT Ipe/-
CTaBJICHUE HE TOJILKO O NPHUPOIHBIX 3KCTPEMAJIbHBIX YCIOBHSX 3€MHOTO KJIiMa-
Ta, HO ¥ O NOBEICHUH CHCTEMBI aTMOC(Eepa —OKeaH — e,

Jleronmch B riyGokoBoambix ocagkax. CormacHo NePBBIM KOHUEMIUAM TJIy-
BOKOBOJHOTO CEMMEHTOTEHE3a, B OKEAHE B CHOKOMHBIX HEMEHSIOILHUXCSA  YCII0-
BHSIX Ha OrpOMHOM IPOCTPAHCTBE IIPOMCXOJMT HENPEPHLIBHOE OCAIKOHAKOIIE-
HHE. DTU NpeACTaBJICHAS OBLIH OCHOBAaHBI HA HEMPABUIIBHOH MPE/IOChLIKe
0 cTaTnuHOCTH 3emum. Ceifuac H3BECTHO, YTO B HCTOPHH 3eMJIM MHOTO pa3 mpo-

! B Haweit cTpaHe mpuHATO APYrO€ OMPEJEEHUE: NATCOOKEAHONOTHA —3TO HayKa O (U3HKe,
XUMHH, re0JIOTHH U OHOJNOTHH ADCBHHX OKEGAHOB, T.€. OKEAHOJIOHS T€0JIOTHYECKOTO HPOLLJIOTO.—
Hpum. peo.
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HUCXOOWJM U3MEHEHHS (HU3MUYECKOTO COCTOSIHUSA M XMMHUYECKOIO COCTaBa OKEaHOB.
I 1y6OKOBOIHBIE OCAIKU COAEPKAT JOBOJLHO MOJIHYIO JIETONMCh HCTOPHA 3eMITH
HauMHAs CO CPEAHEro Me3030s. KoJIoHKH IJIyGOKOBOIHBIX OCAAKOB OCOGEHHO
LEHHBbI TEM, 4TO MOJIyYEHHBIE IO HUM JaHHBIE MOTYT OBITh HCIOJIb30BAHLI B IJIO-
6anbHOM Macltabe, 1 TeM, YTO OHU coJepXat Oojiee HENpephIBHBIE Pa3pesbl,
ueM Ha cyie. Du3nYecKue, XMMUYECKUE U NMaJIEOHTOJIOTMIECKUE XaPAKTEPUCTUKH
pa3pe30B OTPAXalOT MHOTHE BaXKHBIE OCOOEHHOCTH APEBHMX OKEaHOB, aTMOC-
depel H kpuocdepsl (Mupa seguukoB). Kaxnas KOJOHKa COOEPKHT Da3HO--
o6Gpa3Hble CBEICHHMS, MO3BOJIIOLIME BOCCTAHABIMBATL MHOIHE ACHEKTHI M3MCH-
YMBOCTM OKECAHOB M KJMMaTa. Hampumep, MupHaisl IUIAHKTOHHBIX BHJIOB,
KaXbli M3 KOTOPHIX NPHCIOCOOJIEH K CBOCOOPA3HBIM OKEAHCKUM YCJIOBUSIM,
SBJIAIOTCS OCHOBHBIMH KOMIIOHEHTaMH IJIyOOKOBOIHBIX ocaakoB. H3Mmenenus
ro6aIbEOTO 00BeMa JIbJIA OTPaXEeHb! B M30TOIHOM COCTABE KHCJIOPOJA PaKo-
BUH (opamunudep. XapakTep OCAaAKOB OTPaXaeT MHOXECTBO DPa3sHOOOPAa3HBIX
YCJOBUH Cpelbl, TAKUX, Kak 00CTaHOBKH aicOeprosoro pa3Hoca OCalKOB U KOH-
TMHEHTAJILHOM 3PO3MH, WM OHOJIOTHYECKYIO MPOAYKTHBHOCTh. CONMpPsKEHHbIC
A3MEHEHHS NPM3HAKOB OCAJKOB (KaK BHYTPH KOJIOHOK, TaK H MEXIy HMMHM) CIIy-
’aT OCHOBOHM [UIS BBLIABJICHHA TPUYAH W3MEHECHHH OKCAaHOB M KJIMMATa.
3agaun nasIe00KeanooruM, BLICTPHIH COBpeMEHHBIH IPOTpecc B MaEOOKea-
HOJIOTMH KaMHO30s TOCIENOBAJ 32 TEXHUYECKMM H KOHLENTYAaJIbHBIM CKaYKOM.
Bo-nepBbiX, H OpeXIe BCETO, BIECYATIISMIONME YCIEXH ObUM NOCTUTHYTHI B MOJIy-
yeHHH 06GpasloB OCAAKOB C OOJIBIIMX IJIYOMH ¢ MOMOUIBI0 OypeHHs W MOpII-
HEBBIX TPYyOOK. BTOpEIM HOoCTHXEHHMEM OBINIO CO3MaHHE XPOHOJIOTHYECKMX KaJid-
OpoBaHHBIX B TIJIO0AJLHO CKOPPEIHMPOBAHHBIX OHOCTPATHUrpadUYECKHX LKA,
KOTOpBIe 06eCTIeYMBAOT BOZMOXHOCTh aHAIM3a Pa3pe30B M JAIOT CTpaTUrpadu-
YecKyl0 OCHOBY JUIS CO3JAHHUS I1aJICOOKEAHOJIOTHYECKUX KapT. B-TpeTbuX, TEKTO-
HUMKa IUMT ofecrieunBaeT He0OXOMMMYIO OCHOBY NaJIEOOKEAHOJOTHICCKUX PEKOH-
CTpyKuMii. B-ueTBepThHIX, cefiyac MMEIOTC MHOTOYHCIICHHbIE MAJICOHTOJIOTHYE-
CKHE, TEOXMMHMYECKAE ¥ MHHEPAJIOTHYECKHE METOMBI, IIPUMCHHMBIE IS Pa3HO-
06pa3HBIX PEKOHCTPYKLMI Najeocpe/bl, BKII0Yas NajeoKMMaThl. B coBoKynHO-
CTH BCE HMEIONMECS METOABl OOecHeymBalOT BOCCTAHOBJIEHHE OKEaHCKHX
YCJIOBHI B TpeX M3MepeHUAX. ['OPU3OHTAILHOE H BEPTUKAILHOE PAaCHpe/ie/ICHHe
napaMeTpoB OJHHAKOBO BaXkHO. Ocobo€ 3HAYEHME MUMEIOT OIpPE/C/ICHHbIE KJIO-
yeBblc PANOHBI, CITyXallie NPOXOJaMH (MM «BOPOTaMI»), KOTOpsIe OO momy-
CKaroT, MO0 MCKIOYAIOT BO3MOXHOCTb LMPKYJSILIME M MHrpammi. B cymme
YIOMSIHYTHIE METOALI MOTYT COCTaBHTh CHUCTEMY MOHUTOPHHIA, KOTOpas CIO-
cobHa o0ecCIieYdTh CIEAYIOLME HaHHLIE:
PacnpeniesieHde IMOBEPXHOCTHBIX BOJHBIX MACC.
CpezHee IOJIOXKEHHE OCHOBHBIX TE4EHUH M (PPOHTOB.
PervonanbHOe pacnpeeicHUE TeMIepaTyp MOBEPXHOCTHOM BOIBI.
W3meHeHnst r1y06anbHOro o0BEMa W pPacIpOCTPaHEHUs MOPCKHX JIBIOB.
H3MeHeHns B BEPTHKAJILHON TEPMHYECKOM CTPYKTYpE.
H3MeHeHHsT NPUOOHHBIX TEYECHHH M BOJHBIX MACC.
M3MeHeHHs1 B MOJIOKEHHH 30HBI 11ACCATOB M MX HHTEHCHBHOCTH.
Maneobuoreorpadudeckue H3IMEHEHUS, 00yCIOBJICHHBIE BCEMH TEPEHUCIICHHbI-
mu (paxTopamu.
TOpH30HTAIbHBIE U BEPTHKAJIbHBIE T'PAMEHTH MOTYT OBITh ONPEHENEHBI IIy-
TeM u3y4YeHHs GUIOphl, GayHbI, MEXaHHYECKHX H TE€OXHMMMYECKHX CBOMCTB Ocaj-
k0B. MIHCTpyMeHTaMM Ui PacKpbITHS 3THX OcOOeHHOCTeH MOTYT ObITh M30-
TOMHBIA COCTaB KHCIOPOAA, COCTaB KOMIUIEKCOB MHKPOILJIAHKTOHA, MOpdome-
TPMYECKHE M TAKCOHOMUYECKHE [aHHblE IO IJaHKTOHHBIM H OEHTOCHBIM
MMKPOOPraHM3MaM, a TaKXe COCTaB OPraHMYECKOTO BEIIECTBA M COJEpPXKAHHEC
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MUKPO3JIEMEHTOB B ocaikax. M3 XxapakTepucTUK ¢TaOHIILHBIX H30TOIOB HCIOIb-
3yroT oTHowenus '20/'°0 u 13C/*%C (r1. 3). UsmeHenus B cocrase MHKPOOPpra-
HU3MOB yKa3LIBAIOT HA PA/IUCHTbI B XapaKTEPUCTUKAX BOAbI U OTPAXAIOT MEpe-
MEIIEHUs] OCHOBHBIX BOJHEIX MAcC.
OcoGeHHOCTH OCaIKOHAKOTUICHHS HA JIHE OKeaHa ONPEeNesITIoTCS CIIEAYFOILH-
Mu axTopamu:
1. PernonanbHBIME pas/M4MsiME B PACTBOPEHHH KaK aMOphHOTO KpeMHeseMa,
Tak W KapOOHaTa KaJblWs B pasHBIX OacceifHax.
AnBeJUMHIaMi ¥ TIPOAYKTUBHOCTHIO, IPEXIE BCETO IS aMopdHOTO KpeMHe-
3€Ma, HO TAaKXe U A KapOoHATa KaJIbIMs.
. IToBepXHOCTHOM LHMpPKyJIALUMEH, BLIABISEMON B OCHOBHOM IO OCTATKAM MH-
KPOOPraHH3MOB, a Takke MO MaTepHaily JEOBOTO Pa3HOCA.
I'my6oxoBoAHOM LUKy IsiKel, yCTaAHABIMBAEMO 110 GEHTOCHLIM MHKpOOpra-
HU3MaM, OTJIOKCHHSM KOHTYDHBIX TEYECHHH, NMPOCTPAHCTBEHHOMY DacIIpo-
CTPaHCHHIO NEPEPLIBOB, @ TAKXKE M0 TIEOXHMHYECKON muddepeHIraLum.
5. ATMOc(epHO# IHPKyIALHMEH, C KOTOPOt IpeXJe BCEro CBA3aHO paclpocTpa-
HCHME KOHTMHEHTAJILHOH 50JI0BOM B3BeCH (OCOOCHHO KBapua M MILIATA).
INockombKy 0cOGeHHOCTH pacpeseeHls OCaakoB KOHTPOJIMPYIOTCS TIPOIIEC-
CaMH CEMIMEHTOICHE3a, M3MEHEHHsS B XapaKTepe paclpe/e/ieHus, OYeBHIHO,
OTpaxaloT M3MCHEHMs] KOHTPOJMPYIOUMX IpoueccoB. B Takom ciyyae ocoGen-
HOCTH DPACHPEICJICHUS] KOMIIOHEHTOB OCAKOB MOTYT OBITh HCIIOJIB30BAHBI KaK
NOTIOJTHUTEJIbHBIA UHCTPYMEHT UIS PACUIM(PPOBKM M3MEHEHHS OKEaHCKOH M aT-
MOC(EPHON UMPKYJISAIMN M BIMSHAS 3THX H3MEHEHMH HA T'NIOGAbHBIA KIHMAT.
Tpy BaXHEHIIMX OTIMYHMS NAJICOOKEAHOJOTHH OT COBpPEMEHHON (u3MyecKkoit
OKEaHOTpauu COCTOST B CJEAYIOIEM. Bo-NepBhIX, OleHKH (PHU3MYECKHX Maieo-
NapaMeTpOB ACNAIOTCA PAa3IUMYHBIMM KOCBEHHBIMH METOIAMM, YKA3aHHBIMH BLI-
e, a HE NPAMBIMM HM3MEPCHMSIMH, Kak B (u3mueckoil okeaHorpadmu. Bo-
BTOPBIX, IPUPOAA NMPOLECCA OCAAKOHAKOIJIEHHS HPUBOIAT K TOMY, YTO CBOMMH
METONAMH Mbl MOXEM TOJYYHTE TOJBKO YCPEAHEHHYIO KapTHHY MANeoCpeanl 3a
COTHH M ThICSMHM JieT. OJIHAaKO pa3pe3sl MOXKHO OOBIMHO OMpoGOBaTh 10 CIIOAM,
COOTBCTCTBYIOLIMM BPEMEHHBIM OTPE3KaM, COM3MEPHMBIM C BO3PACTOM IJIy-
OMHHBIX BOJ, T.€. MHTepBagaM B 1000-2000 er. B-TpeTniix, BpeMeHHbIE MHTEp-
BaJIbl PACLLMPSAIOTCH OT MUHYT M JECATHJIETHH B QU3MYECKOH OkeaHorpaduy 10
BCKOB, TBICAYE/ICTHH U MUJUIMOHOB JIET B najieookeaHosorun. Takue BpeMeHHbIe
HHTEPBAJILI MO3BOJIAIOT U3YYaTh NPOLIJIOE OKEAHOB M CTAJUH HBOJIOLMH [0 CO-
BPEMEHHOIO COCTOSIHHS.

AW

Ob6masn NnoC/1e10BaTEJBHOCTh H3MEHEHHH B OKeaHax no3Hero q)anep030s1

B Tevenne nosanero daneposos oxeanckas UUPKYJISAUHAS U TH00aNbHBIE KIU-
MaThl IPETEPNEIH CJIOKHYIO IBOJIOLHNIO. DTO ObLTIO PE3yILTATOM 3BOJHOIMH JIH-
Tocheprl, 00YCIOBIEHHOM TeKTOHUKOH MT. ITOC/IEqHAT OCHOBATEILHO H3MEHH-
JIa KaK IMPOCTPAHCTBEHHBIE COOTHOILCHHS MEXIY CyIlel M MOpPEM, TaK M CaMH
okeaHckue OaccelHpl. B mociienHee Bpems B Hamem NOHUMAHUM 3TOH Maseo-
OKE€aHOJIOTHYECKOW 3BOJIOIMU JOCTUTHYT CyLIECTBEHHBIMH nporpecc. s Heko-
TOPbIX CENUPHYECKUX DPAMOHOB 3aKOHYEHBI CBOIHbIE paboTel 0 maneocpene,
o6o6maronme JaHHble TJyOOKOBOIHOTO Gypenus (nanpumep, [87, 88, 573, 762,
1075, 1077]), ocobenno mmst xaitho3oa. CloOXHIOCH oflee npeacraBicHue O riIo-
GaJIbHBIX MANEOOKEAHOJIOTHYECKHX COOBITHAX MO3IHEr0 daHepo30s, co3nasiee
OCHOBY IUisi Oy[yUIMX HMCCIEOBAHMA M BBLIPAGOTKM EQMHOTO B3LJIANA HA [JIO-
GaJbHYIO HCTOPHIO 11AJIEOCPEMBI, CTpaTturpaduio U reoXuMuro. ITO BaxKHeifllee
HacIe e NepBOro AECATHIIETHS ITyOOKOBOIHOTO GypeHHs..
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B mavane Me303058 BCe COBpEMEHHBIE KOHTMHEHTHI ObLIH COEIUHEHEI
B e[HEIH cynepMatepuk [Tanrero, KOTOpyro OKpyXall Cynepoxean IManTamnacca,
NPOCTHPABUIMACA OT MOJIOCA OO NOJIOCA M OXBATHIBABLIMN 60Jiee II0JIOBMHb
OKpYXHOCTH 3emim. B Teuenue cieayronmx 200 MiH. JIET 3TOT OKeaH pacna’cs,
IaB HA4alo ATJIAHTHYECKOMY, ApPKTHYECKOMY, Wuguiickomy u FOxHoMy okea-
HaM. CoBpemeHHEIH Tuxuil okeaH NMpencTaBisieT co6oit HeGOIbILOM peJMKT nep-
BOHA4AJILHOTO CynepokeaHa. B paHHeM Me3030€ JBe IJIaBHBIE YaCTH CYIEPKOH-
THHeHTa (FonaBana u JlaBpasus) GbIIM pa3bedMHEHbI BKTHHHBILIIMUCS MeXJ1y
HAMH TPEYTrOJIbHBIMU YacTamu IlanTanaccer m Mopst Tetuc. Passuiace LUPKyM-
Tporntieckas IMpKy s yepes TeTuc, MepuaHOHAIbLHBIE MOPCKHE Ny TH NOSBH-
JMCb TaM, Iiec AMEPHKH OTKOJIOJIUCH M OTOABHHYJIHCh OT Adpuxu u Esponsl
B nosmneit 1ope—pannem meny (okono 130 MuH, JeT Ha3aa) Havajcs pacnaj
Tonpsanbl: UHmus otnemnack ot 3amnamHoit ABcTpaiuu u oTkpeliacs Unawii-
ckuit okean. Mope TeTuC, IOCTENEHHO COKPAILASNCH, IpeBpaTuiiock B Haie Cpe-
au3emHoe Mope. COBMECTHOE IBHXEHHE I0OKHBIX KOHTMHEHTOB Ha ceBep mano
BO3MOXHOCTb Da3sBUTBLCS NMPKYMAHTaPKTHYECKOH CHCTEME LMPKYJIAIHH. Biaro-
Aaps TECHBIM CBS35M MEX/Iy OKeaHOM, aTMochepoit H Cyleit 3T najieookeaHo-
JIOTHICCKHE H3MEHECHMS SBUJIMCh TIJIABHOM [BHXKYIUEH CHJIOH 3BOJFOLHOHHOIO
Pa3BUTHs BCEH NaJleOCPENbI B IEIOM; 9TO PA3BUTHE ONPEAEIIAIO TAKKE HBOJEO-
M0 MOPCKOM OHOTBI—OT NMPOCTEHIIMX [0 KHUTOB.

Pacnan Ilanren npuBen k KODEHHBIM H3MEHEHHMSM B pacnpeneyieHuy ak-
THBHBIX M NAaCCHBHBLIX KOHTHHEHTANbHbIX OKpauH. ITepBOHAaYasbHO MO Kpasm
ITaHren pe3sko npeo6anam akTHBHBIE OKPAHHbL C 30HAMH cybnykuuun. C paHHe-
TO Me303051 peopraHM3anus riao0aabHOM CHCTEMBI IUMT TIPHBENA K dbopmupoBa-
HHIO DU(TOBBIX OKPaMH M TPaHC(HOPMALMH AKTHBHBIX OKpaMH B IIaCCHBHBIE.

I'no6ajbHble KIMMaTBI Takxke NpPETEpPIENH CyLIECTBEHHBIE HU3MEHEHHS], NpH-
YeM Haubosee BaXHbIC M3 HUX HPOUCXOIAIH Ha pyOexax pas3JMuYHbIX
T€0JIOrMYECKUX 3M0X H Nepuoaos. Tenble poBHBIE ME3030HCKHE KIMMATHI OTIH~
JaJmch OTCYTCTBHEM 3aMETHBIX MEPHIMOHAJBHBIX TEPMUYECKHX T'DAaIHEHTOB
B COHYCTAHMM C OTHOCHTENHHO ONHOPOAHOM TEPMHYECKOM CTPYKTYypOHl OKeaHa.
BmecTe OHM CO31aBa/M CHOKOWHBIH DPEXHM CeaMMEHTALHH. VpoBeHb oxeana
ObLI BBICOKHM, YTO CHOCOBCTBOBAJIO OTJIOKEHHIO HA OOUMPHBIX ILIOMIAAAX MeJl-
KOBOJHBIX KapOOHATHBIX OCaAKOB. MaJjble OKeaHOJOIMYecKue IrpagueHThI
¥ OTPAHHYICHHOCTh LMPKYJSILMHM HEPE3 Y3KHE, NOCTENEHHO PACIUMPSBIIAECS TIIy-°
GOKOBOMIHBIE IPOXO/B! IIPHBENH K PA3BHTHIO 3aCTOMHBIX YCJIOBHH M OTIOXEHHUIO
HEOKHCJIEHHBIX OCaJIKOB. '

Me3o30¥ickie ycnoBus CMEHMUCE 3aTEM XOJIOAHBIM OKEAHOM C TEMIIEPATY-
POH IOHHBIX BOZ, GJIM3KO# K TOUKE 3aMep3aHHsl, YTO MPHBEJIO K BOIHHKHOBEHHIO
OOMLIIMX T'PAJMEHTOB B OKEAHOJOTHYECKHUX IapaMeTpax MeXIy TPOMMYECKUMM
1 NOJISIpHbIMH 0671acTsMU. ['106ajbHbIE KITMMATHYECKHE U3MEHEHHS MPOUCXO,TH-
M HepaBHOMEpHO. X oTimyamm oTAesbHbIC BHE3aNHble MOXOJIONAHHUS, OCOOEH-
HO XapaKTEPHBIE N/ KaHHO305, KOTOPBIE GBLTM, CKOpee BCETO, BBI3BAHBI IEpe-
CTPOMKAMH KOHQHUTIYpallMM OKEaHCKUX GacceifiHOB ¥ CBA3AHHBIMU C O5THM
H3MEHCHMSMH IHPKYJIaiMu BoA. CylIeCTBOBaHME NPUYHHHO-CIIEJICTBEHHBIX CBS-
3¢ MeXIy HM3MEHEHMSMH OKEAHCKOW IMPKYJSUMA M TJI00aibHBIX KIMMATOB
BpAI JI BBISBIBACT COMHEHUs. OIHO M3 HauboJslee Pe3KMX M3MEHEHUH MpPOu3oLI-
JIO OKOJIO TpaHMUBI 30LIEHA U OJIMIONeHa (38 MIH. JIeT Ha3ax), KOTda B pe3yJbTa-
T TOSBNICHUS JILAOB BOKPYT AHTAapKTHAbI CHOPMHPOBAIHCH XOJIOHBIE IJIy-
Ounnble BoAbI OkeaHoB. Ilocnenyronme noxosonaHus [IPOU30IILIM B CpelHEM
- MHoueHe (14 MJH. JleT Ha3al), KOTJa B OCHOBHOM chopMupoBaacek eaoBas
IIanka AHTAPKTH/IBL, X B NO3[HEM IUTHONEHE (3 MIH. JIeT Ha3aj), Koraa Havaym
Pa3sBUBATECA JICIHUKOBBIE IMTHI B CeBEPHOM MOJIYIIAPUH, BO3MOXHO, B CBS3H
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¢ 3akpeITHEM TipoymBa B LlenTpanbHoit Amepuke u oGpasoBanueM ITanamckoro
nepeweiika. CoBpeMeHHasi CHCTeMa LHMPKYJIAIMH YCTAHOBHJIACH JHLIL HEJIABHO
U IpeTepresia MHOTOYHCIICHHBIE CYINECTBEHHbIE U3MEHEHUS B CBA3M C IOBTOPSAB-
MIMHCS KIMMATHYECKAMM OCIMJUIALMSAMH, T.€. C 4YepeJOBAHMEM OJIEJCHECHHHA
# MexuleHuKoBHi. [lepBONpUYMHON TaKoHW CTYIEHYAaTOM 3BOJIOLMM KJMMaTta
SIBJIIFOTCS LIEPECTPORKH pesibeha MOBEPXHOCTH TBEPAOH KOPHI M KOH(UIYpalyu
Oeperos, 4TO W ONpelessieT TPaHHIbI XHUAKOH 060y0uky 3emim.

TakuM 06pa3oM, MCTOPHS DPAa3BUTHs TI0OATLHOH CHCTEMBI NMOBEPXHOCTHOM
IUPKYJISIMHE  KOHTPOJMPYETCS [BYMSI OCHOBHBIMM (bakTOpamu: 9BOJIOLMEH
OKEaHCKHX 0acceiHOB, BBI3BAHHOW MPOIECCAMH [BUXXCHHS JMTOCHEPHBIX IUIMT
# OJHOBpeMeHHO (HOpPMHUpPOBaHHs pesbeda OHA, a TAKXKE KIMMATHYCCKOH U Je-
HUKOBOH 3BOJIOIMEH 3eMiH, 0COOEHHO B MOJIIPHBIX ob6macTax. Kainoso#ckast
NAJIEOOKEAHOIOTHA OINPEAEIIAETCS TPEMS IJIABHBIMH OOCTOATENBCTBAMH. Bo-
[EPBBIX, 3TO YMEHBLICHHE POJIA OKEAaHCKOH IMPKYJSIBM B HHU3KUX LIMPOTAX
B pe3yJsibTaTe 3aKkpbiTus Tetuca, dopmupopaHus VIHNOHE3UHACKOTO apXuUIeEara,
CBSI3AHHOTO C JBHXKEHHEM ABCTpAjiMM Ha CEBEp, M IOABIECHHEM CYXOIYTHOTO
Mocta B lleHTpasbHON AMepHKe, COEIUHSIOIIETO JBA MaTepuka. Bo-BTOpbIX,—
pa3BUTHE LMPKYMAaHTAPKTUYECKOM LMPKYJIAUMU CHaYaja B pe3yjibTaTe OTIEJie-
HUs1 ABCTpaJMHM OT AHTapKTH/IBL, 2 3aTeM BCJICACTBHE OTKPBITHA mposmBa [lpei-
ka k ory oT IOxHoii Amepuku. B-TpeTbnx, mnepecTtpodxa NPUAOHHON
UMpKyJsimu MupoBoro okeana. Bece 3T Tpu 00CTOATENLCTBA BMECTE KOHTPO-
TUPOBAJM OOIMIA XapaKTep IiyO0KOBOJIHOTO OCAAKOHAKOIUIEHHS B TEYECHUE Kai-
HO305, B TOM YHCJIE OCOOEHHOCTH, CBSI3aHHBIE C 30HAMM BBICOKOM OHoJIOrHve-
CKOM IPOOYyKTHBHOCTH, IIyOOKOBOAHOUN 3po3ueit M (GOPMHPOBAHHEM IIMPOKO
paclpOCTPAaHEHHBIX HECOTJACHH B pe3ysbTaTe JPOAMPYIOIUEH [CATEILHOCTH
ITPUIOHHBIX BOJ, a TaKXke C XMMHYECKMMH H3MEHEHUSMHM, BBI3BIBAIOTLIMH pac-
TBOpeHHe kapOoHaTa Ka/bLHs M OmNaa.

Hcxoaubie TpeboBanus K gaHubIM. [Ipexne 4yeM OeiaTe IaJe00KeaHOJIOTHYe-
CKME PEKOHCTDPYKIMH, UCIOJIb3Ysl MATEPHAJBl KOHKPETHBIX CKBaXHH, HEOOXOM-
MO YCTaHOBHTh, KaKi€ B IEPBYIO ovepelb JaHHble TpebyeTcs umeTh. s ma-
JIEOOKEAHOJIOTMYECKHX PEKOHCTPYKUMM HEOOXOAMMBI CJIENYIOLME OCHOBHBIE
mapaMeTpPBI I KaXa0¥ TOYKH: MyTh €6 MATPALNK BO BPEMEHH, YTO HOJIy4aeTCs
nyTeM oOpaTHOM npokiadku, U UCTOPHS €€ TNOTPYXEHHS; HEOOXOIUMO HMMETh
TakXke CTAHAAPTH30BAHHOE JIMTOJIOTHYECKOE ONMHCAHNE, CKOPPEMPOBAHHOE CTPa-
TUrpaduyeckoe pacwICeHEHNE ¥ XPOHOJIOTHYECKYIO NPHUBA3KY paspesa. Kpome To-
0, NOJDKHEI OLITh M3BECTHHI CKOPOCTH HAKOIJICHHUs] OCAJKOB B LIEJOM H OT/AEIb-
HO /11 OGHOTEHHBIX KOMIIOHEHTOB. [IJIs1 KOJIM4YECTBEHHBIX PAcYeTOB IAJICOOKEAHO-
JOTMYECKHX [AapaMeTpPOB HA[0 XOpOIIO 3HATh TAKCOHOMMIO OOJBINIMHCTBA
npeobnanaroiux GopM MUKpo(OCCHIMH, HCHOJIB3YEMBIX I MAJIE00KEaHOJIOTH-
YECKUX PEKOHCTPYKIHH.

Haseopexoncmpyxyuu. opmMa oKeaHCKUX O6acceMHOB, UX T'PaHMILI, TOJIOXKe-
HHE€ KOHTHHEHTOB, a0COIOTHOE U OTHOCUTENBHOE INOJIOXKEHHE OTJEIBHBIX HCCIIC-
JyeMBbIX TOYEK OonpoOOBaHMS ONpeesstoTcs ABMXKEHUEM IUUT. IlyTH mBukeHus
OTHENBHBIX TOYEK OCOOEHHO BaXHBI I Ouoreorpadmyeckux pPEKOHCTPYKIMH,
€cl OHM TEPECEKAOT LMPOTHBIE IpaHuubl. Jljis HHTEpnpeTaluu H3OTOINHBIX,
dayHncTHUeCKiX, (IOPUCTHYECKHX M JIMTOJIOTHYECKHX NAHHBIX BaXHO TaKxe
PacCMOTpEHHE M3MEHEHMH TIJyOMH B pe3ysbTaTe CIPeAUHIa OKEaHCKOro JHa.
Heob6xomuMo eIe paccMaTpuBaTh TPAacChl MUIPALMM KaX[I0W TOYKM IO OTHO-
IIIEHHIO K OCH BPAILEHHS 3eMIIM, 4 TAKKe M3MEHEHHUst BO BPEMEHH KOH(HIypaiuu
U TOJIOKEHHUS OKEaHCKMX GacceHOB W penbeda HX AHA.

Bouta HaliieHa MpocTas 3aBUCHMOCTh MEXIY ITyOHHOM M BO3PacTOM OKeaH-
ckoit kopel [931] (cm. i 5). ITokasaHo, YTO 3Ta 3aBHCHMOCTb OODBACHACTCS OX-
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JIaX/ICHUEM OKEaHCKOW KOpbI IIPH €€ yIaJieHuH OT LieHTpa crpenunra [934]. Ta-
KuM 00pa3oM, 4YTOOBI COCTAaBHTHb Nae00ATHMETPUYCCKHE KAapThl OKeaHa,
HEo0X0MMO 3HATh HCTOPHIO CIIPEMHIA OKEAHCKOTO JHA M CBA3b MEXKAY TIIyOm-
HOH u Bo3pacToM. I[lepBas cepus naeobaTUMeTPUUYECKUX KapT Oblla COCTaBJe-
Ha Crxuefitepom u Maxk-Kenszu [937] nns FOxuoit Atnantuku. Ilocse atoro G-
Ja MpeNpUHATa MOMbITKA COCTaBUTh kapTy MHauiickoro okeana [930] u Gornee
ACTAJIbHYIO KapTy [JIs BCEro ATJIAHTHYECKOTO okeaHa [936].

B Hacrosimee Bpems naneoOaTUMeETpHsi CTaja XOpOHIO pa3paboTaHHBIM
U TOJIE3HBIM METOIOM Hu3y4deHusi okeaHoB. [lamcoGaTnMeTpryeckre KapThl MO-
IyT obecrieunBaTh TpyOoe, He YYHTHIBAIOIlee OCAOKM KapTHPOBaHHE MAJeOTIIy-
OUH NMOBEPXHOCTH OKEaHCKOW KOPHI MoJoxe S0 MIH. JIeT ¢ TOYHOCTBIO + 400 M
bonee yvem Ha 809 niomanu nHa okeanoB. [Ipenmojaras, 4To MOJEIM OJId
aceicMU4HBIX XpeOTOB M JApPYyIMX aHOMAJbHO MEJIKOBOIHBIX pPaiOHOB KOp-
PEKTHDBI, MOXHO 3aKapTHpPOBaTh C TOYHOCThHO + 400 M Gonee 909, mromamu
anal.

Taxconomusn mukpogpoccuauii. IHTEHCHBHOE pa3BUTHE KOJMYECTBEHHBIX Me-
TOoIOB Ouoreorpaduyeckux u NaleOOKEaHOJIOTHIECKUX PEKOHCTPYKIMIA MO mea-
THYECKUM MHKpodoccHmsaM TpeOyeT XOopomio pa3paboTaHHOW TAKCOHOMMM.
ITepoii dazoii n3yueHns riaoGaibHEIX Ma1e000CTAHOBOK, KOTOpad JOJIKHA pas-
BHBATHCS M B JaJIbHEHIIEM, ObIJIO OTKPBITHE, ONUCAHUE U KJIACCH(UKAIMA HCKO-
HaeMBbIX OCTATKOB OPIraHH3MOB M H3Yy4YEHHE HX 3BOJIONMOHHONW MOCHEAOBATEIID-
HOCTH. DTO NPEJIIECTBOBAJIO CIEAYIOIIEMY IIATY —ONPEACIACHIIO YCIOBMH HX
pPa3BUTHA ¥ MeCTOOOHTAaHMS C IEJILI0 HCIOJIL30BaTh B najeodkonorud. Ocoben-
HOCTH 4€ThIpPeX OCHOBHBIX I'PYIII HcKonaeMeIX (popamuHudep, 3BECTKOBOTO Ha-
HOIUIAHKTOHA, paIuOJSIpUil U AUuaTOMelt), BaXKHBIE C TOYKH 3PEHUs NANIEOOKEAHO-
jJorud ¥ OuwocTpaturpaduu, pacCMOTpPeHB B I 16. DTH YeThIpE OCHOBHBIE
IPyNIbl JOCTATOYHO OTJIMYAIOTCS MO CBOEH MalieoOMOJIOTHH M YCJIOBHSM CO-
XpaHHOCTH, 4YTOOBI 00eCneunTh NMOJIyueHHe pa3sHooOpa3Hoil noesnoi nHpopMa-
miu. Bonee Toro, oOuibHBIE KOMILIEKCH! KapOOHATHBIX M KPEeMHHCTHIX (opm
OOBIYHO HE BCTPEYAIOTCH BMECTE U3-3a Pa3/IMYUi B YCJIOBUSAX COXPAHHOCTH, IO-
9TOMY OOILIMPHEBIE MAJIEOOKEAHOJIOTHYECKHE PEKOHCTPYKIMU I GOJNBINMX aKBa-
TOpHIi OKeaHOB TPeOYIOT HMCHOJIL30BAHHS BCEX YeThIpeX Tpynm. TaKCOHOMMS
¥ QUIIOTEHETHYIECKUE B3AaMMOOTHOIICHNS TUIAHKTOHHBIX QopaMuHH(ED U M3BECT-
KOBOTO HaHOIUIAHKTOHA JOCTATOYHO XOPOILUO W3YYeHBI, YTOOBI AeaTh KOJMYe-
CTBEHHBIE OLIEHKM IO OoJibieil yacty dayHel U Quiopsl. TakcoHOMHUS pamHOIIA-
puif paspaboTaHa Xyxke, HO pa3BHUBAaeTCsl OBICTPO, M OOJILIIMHCTBO MAaCCOBBIX
KalHO30HMCKHX 3JIEMEHTOB MOJy4alOT TAKCOHOMHYECKYIO OIleHKY. TakcoHOMHS
InaToMel eme HyxaaeTcd B yriayOJeHum uccienoBauwmit. ITaneookeanosoruye-
CKMI aHAJM3 U KaxkJOW M3 IPyNIl HHTEHCHBHO DPa3BUBAETCH MPH UCTIOJBL30BAa-
HUM KOJIMYECTBEHHBIX H3MEHEHUH B KOMILJIEKCaX C OOJIbIIEH YacTH akBaTOPUM
OKEaHCKUX OacCedHOB. .

Cmpamuzpagpuueckue koppeaayuu. 119 TOTO 4TOOBI PEKOHCTPYMPOBAThL OHO-
reorpa@uio U NajJeOOKEAHOJIOTHIO HEKOTOPHIX MOMEHTOB MPOIILUIOTO W MOHSTH
rnoGagbHyI0 Maje0OKEaHOJIOTHYECKYIO HCTODHIO, HEOOXOAMMO YMETH TOYHO
KOPpeJMpoBaTh Mexay coOOd IaHHBIE, MOJIyYeHHBIE 10 PA3HBLIM CKBAXKHHAM.
IIpy mpOCTPaHCTBEHHBIX PEKOHCTPYKIHUSAX KOPPEJIALUS JO/DKHA OBITH JOCTATOY-
HO TIIATEJbHOH, YTOOBl M3MEHYHBOCTh KOMILJIEKCOB B MpEAEIaX paccMaTpuBae-
MOTO HHTEpBajia KaXIOH CKBaXXHHBl OblIa MEHbILUE, 4eM pas3JInyds MEXIY

! B Unctutyte okeanosornn AH CCCP cocTassiena cepusi najneo6aTuMeTpHuecKnX KapT Mu-
POBOTO OKeaHa H OTACJBHBIX YacTeH OKeaHOB A7 mocieIBuX 150 MIH. JeT. DTH KapThl yYHThI-
BAaIOT TaKXE OCANOYHBIN NMOKPOB.—[Ipum. peo.
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CKBa)XMHaMHU. PaHbllle NOYTH BCe KOPPEJALMH TPETHYHBIX Pa3pe30B IPOBOIH-
JHCh TI0 IUTAHKTOHHBIM MuKpodoccHmsaM. [{pyriue MeToObl—H30TOIHAS U Mar-
HUTHAs CTpPaTHIrpadus—omucansl B I 3. OHM O0COGEHHO BaXHBI AJs KOppEs-
MM HeTBEPTHYHBIX TOJII. [leHCTBHTENLHO, pa3pemarolias cnocoGHOCTh Koppe-
JHIMH YeTBEPTHYHLIX OCAJKOB IO H30TOIHO-KUCJIOPOJHBIM [AaHHBIM CTOJIb
BBICOKA, YTO OHA BPSA JIM MOXET OBITh YJIyYILEHA.

B pesyibraTe ycumit MHOTHX y4eHBIX, YYaCTBYIOLIMX B TJIyGOKOBOIHOM Gy-
peHuy, kaiHO30¥CKkas ¥ MeJoBas OMoCTpaTUrpadust NO IUIAHKTOHHBIM (OpaMH-
Hu(pepaM, panHoOIAPHAM, U3BECTKOBOMY HAHOMIAHKTOHY M JMATOMESAM 3HAYH-
TEJIbHO YCOBEPLICHCTBOBAHA B IOCJIEJIHIE ToAbl. BuocTpaTurpaduyeckne cxeMsl,
OCHOBAHHBIE HA U3YYCHUH IIAHKTOHHBLIX (hopaMUHHGED, TPUMEHIMCH JOBOILHO
JaBHO, HO OHH OBUIM CyIUECTBEHHO YJIyYIEHBI MMEHHO B PE3yJIbTATE H3yYEHHS
rIyOOKOBOJHBIX Pa3pe3oB. TH CXEMbl OCHOBAHBI HA MEPBOM INOSBIEHUH M Bbl-
MUDaHWH OTHENLHLIX BUAOB. Koppemsmmn u xaymbGpoBka KailHO30HCKMX 30-
HaJIbHBIX IIKajJ OBICTPO NPOABHHYJHCH 3a MOCJEIHEE NECSTHICTHE, OCHOBHBIE
pe3ysibTaThl NpuBeaeHsl B pabGoTax Beprrpena [84, 857, Beprrpena u Ban Kayse-
punra [90], Mpunneasana u Kennerra [990]. KaitHo30McKre 30HABHBIE CXEMBI
AN HU3KHX IIMPOT MO HM3BECTKOBHIM M KPEMHHUCTBIM MHKPOGOCCHIHMSM B Ha-
CToslliee BpEMs CTAHIAPTH30BaHbl M BMECTE C MHOTOYMCIICHHBIMH JATHPO-
BOYHBIMHM YPOBHSMHM, KaK yKa3blBaeT Beprrpen, o6eceunBaoT pa3pemiaroinyo
CrocoGHOCTL OHOCTpaTUTpaduuecKoro pacwieHeHHs ¢ MHTEpBajioM oT 1 10 0,5
MIH. JieT. [lo HenaBHETO BpeMeHM NMONOOHAsA NETaJbHOCTh GHOCTpaTHrpaduye-
CKOTO pacHjieHeHHsi Oblia HENOCTIDKHMA MJIS HEOIEHOBBIX TOJII yMEPEHHBIX
M BBICOKHX HIMPOT M3-32 MAaJjOro pa3sHOOOpa3us H3BECTKOBOTO ILIAHKTOHA, OT-
CyTCTBHUS 3HAHHH O BBICOKOIIMPOTHOM KPEMHHMCTOM IUIRHKTOHE M TPYIHOCTEl
B IIPUMCHEHHH 30HAJLHBIX CX€M, pa3pabOTaHHBIX Ui HHU3KHX LIKPOT, B GoJliee
XOJIOTHOBOJHBIX pailOHaX. ITa CUTyalMs 3aMETHO U3MEHHJIACh NOcie pa3pabot-
KH JMaTOMOBBIX IUKaJ Ui Beex mmpot [149].

Iockosbky Mexy KOMILIEKCAMHM MAKPO(QOCCHIIMI BHICOKHX M HU3KHX LIMPOT
CYLIECTBYIOT 0OJIbIIME pa3siu4is M HX CTpaTHIpaduuecKoe paclpoCTpaHEHHE
MOXET CHJIbHO BapbUpPOBATh [JaX€ B COCEJHMX BOJHBLIX MAaccaX, BO3HHKAET
MHOTO 1po6JieM B 6HOCTpaTHrpaduuecknX KOPpEeNSIEAX TPETHYHBIX Maje00Kea-
HOB. YeTBepTHUYHbIE KOPPEAIMH 3HAYATEJHHO OfJeryaroTcs 6rarofaps Bo3-
MOXHOCTH TIPMMEHEHUS M30TONHO-KUCJIOPOJHON NaJleOMATHHTHOH CTpaTHrpa-
dun-.

IManeomarnutHas cTpaTHrpadus —pyHIAMEHTAILHBI METOA KOppeALuH
¥ JATUPOBAHMS ILIMOLIEH-YETBEPTUYHBIX TIJIyOOKOBOOAHBIX OCAIKOB, HOIHATBIX
NOpIIHEBbIME TPyOkamu. Ero meHHOCTh CHUIbHO CHHXasach npu GypeHuH u3-3a
MEXaHMYECKUX HApYLICHUA OcaakoB. B mociemnee BpeMs HCNOJB30BaHME THIpA-
BIIMYECKAX MNPOGOOTOOPHUKOB NpH O6ypeHHH MO3BOJAET MOJNYYUTh HEHAPY-
UICHHBIC KOJIOHKH OCaJKOB. DTO 00eCHeuMBacT BHICOKOE KaYeCTBO INaJieOMAr-
HUTHBIX M3MEPeHMH B KepHax OypeHus. DTO KpYIHBIA 1ar BHEpe] B obiacTu
JETaJILHOH KOppeNsAlMH ¥ [JaTHPOBAHHMS HEMTADUIHNPOBAHHBIX OCALKOB
B KepHax.

Abconomnviii 603pacm. KomryecTBeHHas aie00KeaHOJOT s TpebyeT ycTaHo-
BJICHUS! XPOHOJIOTMYECKMX M CTPAaTUIpaduyecKux pamMoK HJis OMpelne/ieHHus CKO-
pocTeit n3Menenni. CB3b a6COMOTHOM reOXPOHOJIOTHY CO CTAHAAPTHBIMU OHO-
CTpaTUTpaduIecCKuMM CXEMaMH 110 IJIAHKTOHY OGCYXIA€TCS B I 3 (CM. Takxe
[85, 90]). lna Toro 4ToGbl ynoBuTh HambONEE 3HAUNTEBHBIC NAJIE00KEAHOIOTH-

! A TaKKe METOA0B DAJMOXPOHOJIOTMH, H3 KOTOPBIX HauGojice pACIpPOCTPAHEH panmuoyrie-
ponuetit Meton no *C.~IHpum. peo.
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YECKHe U3MEHEHHUs B o3aHeM (aHeposoe, TpeOyeTcss METOM C pa3pellleHHEM He
Gosee 1-2 muH. nieT. Takoe paspelieHre MOXET ObITh MOJIYYEHO B OOJIbLIMHCTBE
PaloOHOB OK€aHa, KPOME TeX, Ileé HET AOCTATOYHOTO KOJIMYECTBA KOJIOHOK MJIA
TIe KOMIUIEKCHl MHMKPOQOCCHIMNA HMEIOT IUIOXYIO COXPaHHOCTh. MMeronmecs
NaHHBIE MO KAHHO30MCKOH XPOHOJIOTHM yXe LIMPOKO HCIOJBL3YIOTCS AJIS pacue-
TOB CKOPOCTEH OCaJIKOHAKOIUIEHUS H B OT/AEJLHBIX CKBAXHHAX, H HAa GONbIIMX
IIOI@AAX. DTa XPOHOJIOTHS, NO-BUIMMOMY, SIBJISETCS YAOBJIETBOPHTEILHOM OC-
HOBOM NI M3YYCHHsS WM3MEHEHMH CKOPOCTEll OCAJAKOHAKOIUIEHMS B Ipejesax
okeanoB. OJHaKO TOYHOCTb XPOHOJIOTHYECKHX NPUBSI30K 3aBUCHT OT KOJMYECTBA
H Ka4eCTBa PaAHOJIOTHYECKHX NAaTHPOBOK, MCIOJb30BAHHBIX IJISi UX YCTAHOBJIE-
HHS, MOITOMY OHM MOTYT NEPUOJUYECCKH YTOYHATLCH NPH IMOSBICHUM HOBBIX
AaHHbIX. B3aumuas kaimmOpoBka GHOCTpaTHrpaduuecKux H XPOHOJIOTHYECKHX
JaHHBIX 3HAYUTENBHO XYK€ IUIA MEJA, 9TO CHJIBHO 3aTPy[QHSET OINpeje/icHHe
CKOPOCTEH I11aJIEOOKCAHOJIOTHYECKHX H3MEHEHHIN.

OcHoBubIe TMPHHIMNLI AJIE00KE€AHOJIOTHYECKOI0 KapTHPOBAHHA

Bpemennbie cepun n BpemeHnbie cpe3bl. IIpy u3ydeHMH u3MeHeHut 1062 Tb-
HOWl CHCTEMBI aTMocepa —OKeaH—Jie[l IPHMEHSIOT Ba OCHOBHBIX MOAXOMA:
PaccMaTPHBAKOTCS U3MEHEHHsI CUCTEMEI BO BPEMEHHM B OTHENIBHBIX TOYKAX (8pe-
MeHHble Cepuu) UM M3Y4aeTCs OOINas IPOCTPAHCTBEHHAs OKeaHOTpaduyecKas
KapTHHA, HO B ONpe/ieIeHHbIA BbIOPaHHEIH MOMEHT BPEMEHHM B NPOILIOM (8pe-
MeHHble Cpe3bl). ITH PasHble TPUHIMITLI JONOJHSAIOT APYr Apyra. bes u3yueHus
BPEMEHHEBIX CPE30B TPYJHO MOHSTb, KaK OJMH palfoH OBLT CBA3aH C APYyTUM
U KakK 3Ta CBSi3b MCHAJIACh CO BpeMEHEM. be3 M3yueHHs] BpeMEHHBIX CepuM ISt
OTAC/IbHBIX PaHOHOB TPYJHO BOCCTAHOBHTL XapakTep M3MEHEHHIl B OKeaHe OT
OJHOW CTaJMH €ro 3BOJIIONMH K Apyroi. s Bcero Mesia M KaiHO30 COEJAHO
GoJbII0E KOJMYECTBO aHAM30B BPEMEHHBIX CEDHH, 3TOMY 6J1aronpUATCTBYET
TO, YTO TaK{e aHAJM3bl IS Pa3HBIX PAifOHOB MOTYT IIPOBOJUTHLCH HE3ABHCHMO.
H3yueHue BpeMeHHBIX cpe30B TpeOyeT 3HAYMTENLHO OOJNBIIMX YCHIMIA, Tak Kak
KOPpeJILUs MEXKIY pa3pe3aMH JOJDKHA ObITb OYEHb TOYHOM, YTOOB! 0OecHeunTE
OIHOBO3PAaCTHOCTh HMHTEPBAJIOB, MCCIEAYEMBIX B pa3jMyHbIX paitoHax. Taxoi
YPOBEHb CTPATUIrpaduyecKoll KOppessiuMH OOGBIMHO JOCTHTAeTCS HCIIOJb30Ba-
HHEM LEJNOro psga OuocTpaTHrpaduueckMX M HM30TONHBIX KpuTepueB. ITocie
YCTaHOBIIEHHS W30XPOHHOIO CTPaTUrpadu¥eckoro YpOBHS OTHOCHTENBLHO JIETKO
3aKapTUpoBaTh OHoreorpaduyeckue, IEOXHMMYECKHE, CEOUMEHTOJIOTNUECKUE
M [ajieoTeMIepaTypHble Moka3aTeqM B riaobadbHOM Maciurabe. Jlyyme Bcero
M3Yy4€H BPEMEHHOW YPOBEHb MaKCMMyMa IIOCJIEHETO MAaTEPUKOBOTO OJIe[eHEHHS
Ceseproro nosymapus. 9T0T ypoBeHb, H3y4eHHbIH rpymmoit KITMMATII M3yue-
HHE, KAPTHPOBAaHHE U NPOTHO3 JOJIFOCPOYHBIX H3MEHEHHUH KJMMATA) [1985, oTpa-
XKACT XapaKkTep MOBEPXHOCTHOM OKECAaHCKOH HHUpPKyssuvu 18 TeIC. JleT. Ha3am

OcobeHHOCTH H rpaHEHTBI NOBEPXHOCTHLIX BOAHBIX Macc. OKeaH — MHOFOKOM-
NOHCHTHAast CHCTEMAa, B KOTOPON HNPOUCXOAHT AaJBEKTUBHOE MU KOHBEKTHBHOE
nepemellmBaHyue. OCHOBHYIO POJIb B JHEPreTUYECKOM OOMeHe B Mpefesax 3Toi
CHCTEMBI MI'DAIOT HOBEPXHOCTHBIE BOAHbIE Macchl. KpoMe TOro, moBepXHOCTHEIE
BOJIbI SIBJIIFOTCA TOHKHMM TDAHHMYHBIM CJIOEM, B KOTOPOM OCYIIECTBJIACTCS B3aH-
MOJIEHCTBHE aTMOCHEPLI H BCETO OIPOMHOTO OKeaHa, HAXOIALUErOCs IOJ 3THM
cnoeM. I10CKObKY NMOBEPXHOCTHAs IHMPKYJIIMs OYEHb BAaXHA U MEpeHOCA
SHEPIUM OT HM3KHX IIMPOT K BBLICOKUM, HEOOXOOHMO YCTAHOBUTH MEPHIMO-
HaJIbHBIE ¥ HIMPOTHBIE IPAJAMEHTHI B TIOBEPXHOCTHRIX BoAax. M3MeHeHHs 3amaca
TCIIA B OKEaHe W €r0 MEPEHOC ONPEAEIHIOT KOJieOauus KJIMaTa 3eMJi B lie-
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oM. CBfi3aHHBIE ¢ 3THMH TPOLECCAMHM OKeaHOTpaduuecKkue W3MEHEHHS IPO-
ABIAIOTCSA B OMoreorpaduyeckux 3aKOHOMEPHOCTSIX. Takue M3MEHEHHs INOBEpX-
HOCTHBIX YCJIOBHH, KaK CIBHTHM TPAHHI] BOJHBIX Macc, kKoJjieOaHus Temrepatyp
U CKOPOCTEH aNBeJLUIMHIOB, PETUCTPUPYHOTCA CMEHOW KOMILIEKCOB MHUKpodoccu-
Jmit B IiIyOOKOBOIHBIX OcaJkax. BimsgHue KOHKpeTHOH BOJHOH Macchl ycTaHa-
BJIMBAaeTCA IIyTEM H3y4YEHHS OTACIBbHBIX KOMILIEKCOB W BHIOB MHKPOQAyHBI
¥ MEKpOQuIOpEI. BTOpBIM BaKHBIM MHCTPYMEHTOM BOCCTAHOBJIEHHS T'PagUEeHTOB
[IapaMEeTPOB MOBEPXHOCTHBIX BOJI ABJSETCA U30TOMHO-KUCIOPOAHBIN aHAaIN3 MH-
kpodoccumuit. Hanpumep, coCTaB M30TONOB KHCJIOPONa B PAaKOBHHAX IIJIAHK-
TOHHBIX (opamMuHu(bEp YACTHIHO OTPAXKAET TEMIEPATYPY HOBEPXHOCTHBIX BOJ
OKeaHa.

I'pamneHTH NOBEPXHOCTHBIX BOXA OHpPEACINIAIOTCS IyTEM H3y4YeHHs [JIyOOoKo-
BOIHBIX OCAAKOB IO pa3pe3aM, MEPeceKarolM OKeaH HUJIM €ro IPaHUYHbIE 30HBL.
OTH 30HBI BKJIIOYAIOT BOCTOYHBIE W 3aNa/HEIE TOTPAHUYHBIE TEYEHUS, B KOTOPHIX
OTMEYAIOTCH DPE3KUE TUAPOJIOTHYECKHE M (PAYHMCTHHECKHE KOHTPACTHI (HAIpH-
mep, IlepyaHckoe TeueHHE ¢ NpuIleraroleldl 4yacTbio CyOTpONMYECKOTO KpPYTOBO-
pota). Takue TeueHUs Pa3pLIBAIOT 30HAJBHBIC MOTOKK ¥ OYeHb BaXKHBI JJIs mepe-
HOCA TeIUIa K MOJIEOCaM M IS B3aUMOJIEHCTBHS MOBEPXHOCTHBIX M IPHIOHHBIX
BoJl. OHM Xe ONIpeNesIsSIOT OHOJIOTHHECKYIO MPOAYKTHBHOCTb. OcCoOblif MHTEpEC
NpH U3YYEHHH TNOTPAHHYHBIX TEYEHUH NPEICTABIIAIOT U3MEHEHHS WX IIHPUHBI,
BEJIMYMHA I'PaJIMEHTOB U XapaKkTep 3aTyXaHUs B okeaHe. VcciemoBaHWe U3MEHe-
HHUH IOBEPXHOCTHBIX TPAJMEHTOB, CBSI3aHHBIX C IOTPAHHYHBIMU TEYECHHSIMH, AaeT
IpeAcTaBiecHre 00 MHTEHCUBHOCTH M PACIPOCTPAHEHUH NajieoanBe/LTMHIoB. Pes-
KH€ TPaJveHThI, KOTOPbIE BCTPEYAIOTCS B OTKPLITOM OKEaHEe, MapKHPYIOT pai-
OHBI UBEPreHIMIl W KOHBEPIeHIMiA, pa3Je/IsiolMX BOJHBIE MacChl. JTH Tpa-
HUIBI OOYCIIOBJIMBAIOT YACTUYHYIO M30JISIHUIO BOAHBIX MAacC M B 3aBHCHMOCTH OT
PE3KOCTH MX NOSBJIEHHS YKa3bIBAIOT HA WHTEHCHBHOCTH NEPEMEIIMBAHHS U 30-
HaJbHOTO mnepeHoca. CABUTH B IOJIOXKEHHM 3THX TPAHHYHBIX 30H CBHICTEIb-
CTBYIOT 00 H3MEHEHHSX B PACIPEACJICHHH BOJHBIX MAcC B MPOIIOM, KOTOPHIC
MOTJI OBITH CBSI3aHBI C KIMMATHYECKUMH OCILHJUIAIUSAMH WA C U3MECHEHUSMHU
TpPaHUIl OKEaHOB BCJIEACTBHE TEKTOHHYECKUX JBIDKCHHH.

B HexoTOphIX palioHaX pa3ymMYNs MEIHOHAJILHBIX (CEBEP—FOr) I'PalUEHTOB
MOBEPXHOCTHBIX BoJ ObIBaroT oveHb Besmkd. Hanpumep, B Cesepo-BocTounoii
ATiaHTHKE OTMEYaroTCI OCOOEHHO OOJIbINME W3MEHEHHS IOBEPXHOCTHBIX Ipa-
JUCHTOB, MIOKA3bIBAIOIINE CMEIIICHUE U30JMHUI MEXY JIETHUKOBBIMU U MEKJICI-
HUKOBbIMH 3moxamu Ha 10-20° mmpotsr [715, 718]. Ha puc. 17-1 mokazanst
H30JIMHUM JICTHUX TEMIEpaTyp MOBEPXHOCTHBIX BOZ IJIS1 3TOTO paiioHa ceivac
U BO BpeMms NocliefHero ojeneHenus, 18 teic. jeT Hasan. B Cesepo-BocTounoi
ATJIaHTHKE HOJSPHBIE BOILI OTCTYHAJM K ceBepy, Ho 65° c.mi, T.e. no Wcnas-
JIAU, B MEXJIEITHUKOBbS ¥ PACIPOCTPAHSINCE K 10Ty A0 45° C. 1L BO BpeMs Mak-
cuMyMa oJiefieHeHus. B To ke BpeMsi BIOJIb 45° c.II. pa3BUBAjach IMPOTHO
OpHEHTHpPOBaHHas (poHTaAJBLHAS CUCTEMA C JIKCTPEMAaJbHBIMH T'paMEHTaMH,
Oym3kuMu K rpagueHTaM HOxHOTO OkeaHa., CyOmoIsipHblE M YMEPEHHBIE BO/IBI
OB CXKATHI B V3KYIO MOJIOCY MEXAY CyOTpONMYECKHM aHTHLMKJIOHHYECKUM
¥ IMKJOHAYECKUM MOJSPHBIM KpyroBopoTamu. Takoe paclpenesieHHE BOIHBIX
MacC CHJILHO COKpAILIAJIO Iepenady Telljla Ha CeBep B INOBEPXHOCTHOM CJIOe
[598]. T'opa3smo MeHblMe pa3imyus MEXAy I'paJ¥eHTaMH NOBEPXHOCTHBIX BOA
B JIGTHUKOBBIE ¥ MEXJIEHUKOBBIE 3MOXH OTMEYAKOTCSA B MpeAesax cyOTpomuye-
CKMX KPYrOBOPOTOB, YTO YKa3bIBAET HA WX OOJBIIYKO CTaOMJIBHOCTD.

Cea3b KOMILIEKCOB MHKpodayHbl H MHKpPO()IOpbI ¢ NOBEPXHOCTHBIMH BOJAMH.
LleHHOCTL MOPCKMX IJIAHKTOHHBIX MHKPOGOCCHIMHA I MasleOKJIMMATHYECKO-
ro —MaJic0OKeaHOJIOTHYECKOTO aHaIM3a Oblia MOKa3aHa elle paHHUMH paboTamu
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Puc. 17-1. Pacnpesenenue aBryCTOBCKUX TeMIlepaTyp MOBEPXHOCTHOH Bosbl B CeBepHOi ATnanTuke
B Hactosimee Bpems (A) u 18 Toic. et Hazan (B) [718] (IlybymkyeTcs ¢ pa3perucHus Teonoruye-
ckoro obmecrsa CIHIA))

Meppes [773], KOTOpPBI# yCTaHOBHUL, YTO PACHpPECICHHE 3THX MMEIOUIMX PAKO-
BUHY MHKPOODPIaHM3MOB Ha JHE OTPAXa€T WX IPHKU3HEHHOE PACCEICHUE B BOJIE
¥ TIOJIOXKEHHE TOBEPXHOCTHBIX M30TepM (cM. i 16). 30 et cmyets IloTT [924]
ony6MKOBaJ HOBATOPCKYIO paboTy, B KOTOPOH yOeaMTeIbHO MPOAEMOHCTPUPO-
BAJI, 4TO 4aCTOTA BCTPEYAEMOCTH YyBCTBUTEJILHBIX K U3MECHCHHUSIM TEMIIEPATYPhbI
BH/IOB IUIAHKTOHHBIX (popamMuHH(DEp SBJISETCS XOPOIIMM HMHCTPYMEHTOM DEKOH-
CTPYKIMH KJIMMATHYECKHX COOBITHI YeTBEPTUYHOTO Mepuoia. B cienyroume npa
MECATUIICTAS UCCAEAOBAHNS B 3TOM HAINPABJICHHH PACIHIMPSIIACL U IPOrPEeCCHPO-
BaJI OT KAYECTBEHHOTO CYOBEKTHBHOIO BBLICJICHMSA «TEILIBIX» M «XOJIOJHBIX»
IJAHKTOHHBIX KOMILIEKCOB B KOJIOHKAX, HOJyYeHHBIX yAapHEIMA TpyOkamu [18,
832], 10 MOJKOJMYECTBEHHBIX AHATM30B OT/EIBLHBIX BULOB B GoJiee JIMHHBIX
KOJIOHKAX, B3ATHIX NOpLIHEBRIMU TpyOxamu [312, 313].

DT HepBble KOJUYECTBEHHBIE aHAJM3bl Ja/li BaXHBIC KOHKPETHBIC NOKa3a-
TEJBCTBA LIEHHOCTH MHMKPOMNAJICOHTOJIOTHYECKMX JAHHBIX IJIf NAJICOOKEaHOJIOTH-
4eCKOM MHTEpIpEeTAllMl YeTBEPTHYHBIX pa3pe3os. Ho e Gosiee CIOXHBIE Me-
TOMBI H3yY€HHs, BKJIIOYAS MaHUIYJIAIMA C OTHOCHTEJLHBIMU COJEPXAaHUSIMHA HA
fa3e KOJMYECTBEHHOTO aHAJIN3a KOMILIEKcA B LejioM [653], mokasasm, 4To 4eT-
BEPTUYHBIE MAJIEOTEMIIEPATYPBI, CONOCTABUMBIE C IIOJIyY€HHBIMM H30TOIHO-KHC-
JIOPOJHBIM METOIOM, MOXHO pacCYMTHIBATH HENOCPEJCTBEHHO MO MHKpOTa-
JICOHTOJIOTUYECKUM [JAaHHHIM. [JOCTHTHYTBIE MNapajUieibHO YCIOeXH B KOJLIYe-
CTBEHHOM M3y4Y€HHH Ounoreorpaduyeckoro pacnpoCTPaHEHHSI XXUBBIX IUIAHK-
TOHHBIX (popaMuHU(EDP, U3BECTKOBOIO HAHOIMJAHKTOHA, JMATOMEH M paguons-
P, KOTOPOE CBS3aHO C XapaKTePHCTHKAMH BOIHBIX MacC, U B GoJiee TOYHOM
JaTHPOBAaHHMM YETBEPTHYHBIX OTJIOKEHHi 33 CYET NPUMEHEHHUS MaJIEOMarHUTHON
cTpaTurpaduy ¥ yBeJMYEHHs KOJIMYECTBA JUIMHHBIX MOPIIHEBBIX TPYyOOK mociy-
KM CTUMYJIOM M OCHOBOM ISl IETAJIbHOTO U3YYCHHs MajICOOKEaHOJIOTHYCCKUX
ocumUTAIMi YeTBepTHuHOTO Bpemenn [440, 880]. Kymmunaumed B uccneaosa-
HASIX MOXHO CYMTAaTh YCTAHOBJIEHWE IIyTeM IPHMEHEHHS NEPEXOMHBIX (QyHKIMH
KOJIMYECTBEHHBIX CBA3EH YeTBEPTHUYHBIX IJIAHKTOHHBIX KOMILIEKCOB C pacmpene-
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JICHHEM H30TePM. ITOT METOJ HCIOJb3yeT GaKTOPHBIA M PErpecCHOHHBIA aHA-
JI3bI KOJIMHECTBEHHBIX MMKPOMNAJICOHTOIOTHYECKHX JaHHBIX H MPAMOE COIMOCTa-
BJICHAC  IPIKHU3HEHHOIO  pACIpOCTPaHEHHMs IUIAHKTOHHBIX  (opaMuaHpep
C TeMnepaTypoii Boasl [ 506, 446]. Pe3yasTaToM 3TOTO 6BLT 60IBIION Iporpecc
B HAllCM NIOHHUMAaHNM YE€TBEPTHYHBLIX NMAJEOOKEAHONOIHMYECKAX U3MEHEHUI W MX
CBA3M C JICIHUKOBBIMU HHMKJIaMu. IlnankToHHble opaMuHMbpeps MpoaoKaoT
OCTaBaTLCS OCHOBHBIM MHCTPYMECHTOM TAKHX HCCJICAOBAHMUI, MOCKONILKY HX CO-
BPEMEHHOE DACIPOCTPAHCHUE XOPOIIO H3YYEHO, a pa3sHOOGpasue BO BCex paiio-
HaX MHpPOBOro OkeaHa B YeTBEPTHYHOE BpeMsl ObLIO HU3KHM (ae 6omee 30 Bu-
Z0B B HH3KHX LIMPOTaX M MOHOBHIOBHIE KOMILIEKCHI B BBICOKHX MIMPOTAX).
CxonHbIe KOJIMYECTBEHHBIE METOMBI M CTATHCTHYECKHE MAaHUIY SR C APyTUMYA
T'pynnamu OpraHiu3MOB, BKJIOYast M3BECTKOBbIA HAHOIUIAHKTOH [718] u paamos-
pun [894], naymm BaxHbIE pe3y/IbTATHI IS U3y4YEHHs] YETBEPTHUYHBIX Pa3pe3oB.

BOJIBIIMHCTBO Masie00KeaHOIOTYECKHX PEKOHCTPYKLHMIA B 3HAYMTEHHON Me-
PE 3aBHCUT OT TOTO, HACKOJIbKO XOPOIIO MCKOMAEMBIN MIAHKTOH CONMOCTABIIAECT-
¢ C IpaHMIAMH BOJAHBIX Macc. W3yueHue skojormu u Guoreorpaduu >XUBBIX
ITaHKTOHHBIX (jopamuHKdep B NOCTEIHHE HECKOJBKO JIET Y€TKO BBISBHJIO 3aKO-
HOMCPHOCTH pacnpeleJIeHusi 9TO# Ipynnsl B Muposom okeade [54, 125]. Pac-
NPOCTPAaHEHHE BUJOB, KaK H KOMILJIEKCOB, TECHO CBS3aHO C OTAEIHHBIME BOIHbI-
Mu Maccamu. /[l HEKOTOpBIX BHAOB, TakuxX, kak Globorotalia inflata,
ONTHMAJILHBIE YCJIOBHS OOMTAHUS CYIIECTBYIOT B IpPEAENaX (PPOHTAIBHBIX CH-
CTeM. DTO JaeT BO3MOXHOCTh M3y4aTh IPAaHHUIB! BOOHBIX Macc. KoJMuecTBeHHOE
U Ka4€CTBCHHOC H3YYCHHE 3aKOHOMEPHOCTEH paclHpOCTPaHEHHS ILIAHKTOHHBIX
opamurEdEp MOKA3AIIO, YTO MX KOMILIEKCHI CIykAT XOPOUIMMH HHIMKATOPaMHU
TPOIIHYECKOH, CyOTpONHYecKoi, yMepeHHOMH (mepexomHoi), cyOnoysipHOH # TO-
JSPHOH BOIHBIX Macc. IMEHHO 3TO a0 BO3MOXHOCTB paspaboTaTe nepe-
XOIHble QYHKIMH IS BOCCTAHOBJIEHMS YETBEPTHYHBIX NANEOKIUMATOB [506].
JlaHHBIE IO COBPEMEHHOMY pacIpPOCTPaHEHHIO APYTHX IUIAHKTOHHBIX TPYHII,
MMEIOIUX PAKOBUHY, MOKA3bIBAIOT CXOJHBIE B3aMMOCBSI3U KOMIIJIEKCOB C BO/IHbI-
MH MaccaMi. IlepeveHb MaHHBIX O YETBEPTHYHOM 6uoreorpaduu obecneuirBaet
(aKTHYECKYFO OCHOBY /ISl YCTAHOBJEHHS NAJTEOOKEAHONOTMYECKHX 3AKOHOME
HOCTEH M [aXe I COCTaBJIEHHS KapT aOCOJFOTHBIX Temnepatyp [198].

3ajaya 3HAUMTENHHO YCIOXKHAETCS, KOTAA MBI MMEEM JIEJO C 6OoJee IpeBHEH
(payHOH, GONBIMMHCTBO 3JEMEHTOB KOTOPOH HE KUBET B COBPEMEHHOM OKeaHe.
OnHako WCKOMaeMble MUIAHKTOHHbIE KOMILIEKCHI IPEBHHX OKEAHOB TOXE OLLIH
CBsA3aHbl C ONPEICICHHBIMA BOJHBIME MaccaMH. ClleI0BaTeIbHO, maxe 0e3 1o-
CKOHAJIbHOTO 3HAHUS IKOJIOTHMH OKEAHCKHX MHUKPOGOCCHIMIT MX MOXHO MCIIOJb-
30BaTh 11 KAPTHPOBAHHUSA NAJIEOOKEAHOB. BbIIO yCTAHOBJIEHO, YTO B CaMOM 06-
meM Buae OHoreorpadpuueckoe pacopoCcTpaHEHHE u pa3Hoo6pa3ne HeOreHOBBIX
U TIAJICOTEHOBBIX KOMILIEKCOB MHUKPOGayHbl H MHKPOGJIOPH TAKOBBI, 4TO
CXOHBIC aCCOLMALIMM MCKONIAEMBIX TAKCOHOB JIETKO IIPOCJIEXHBAIOTCS B TEYCHUE
BCETO KaiHO305. 3TO OTPaXaeT CXOIHBIC B3aHMOCBS3M, HECMOTpPA HA pa3HuLy
B TaKCOHOMHYECKOM COCTaBE, M3MEHEHHS B KOHPUTYpallMd OKEaHOB W 3HAYH-
TCJbHBIC Pa3M4ds B HOJIOXEHHM H30TepM [187, 416].

BoJbIoe cXOICTBO COBPEMEHHBIX M IOMETBEPTHUYHBIX 6uoreorpaduueckux
3aKOHOMEPHOCTEH BBIABJIAETCA IPH CONOCTABJIEHAH MOPGOTHIOB TIAHKTOHHBIX
¢opamunnpep ¢ MMPOTAMH M MOBEPXHOCTHBIMH nzotepmamu. Haubonee pas-
HOOOpa3Hble KOMILIEKCHL, B COCTAB KOTOPBIX BXOMJH OTHOCHTEJIbHO 3K30THYe-
CKH€ MOPGOTHIILI, HACENSIH TPONMYECKHE BOABI B TEUEHHE GOJNBIICH YacTH Kaii-
HO304, B TO BpEMs KaK B CPeHUX M BHICOKHX IIMPOTax mpeobnagam
KOMILIEKCHI ¢ HEOOJIbIIAM BHJIOBBIM Pa3HOOOPA3UEM M TIPOCTHIMH cepuuecku-
M MopdoTunamu [187]. Jipyras cutyamms cymecrsosana B paHHEM MNaneoneHe
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4 OJIMIONEHE, KOTAA B MHBIX IAJEOOKEAHOJIOTHYECKUX YCJIOBHAX OTHOCHTEJILHO
0JHO00pa3HbIe KOMILJIEKCHI M MPOCTbIE MOPGOTHILI Npeobiafaid Ha BCeX M-
poTax. DTH TEHACHIMH BMECTE C HOBTOPSIOLIMMHCH BHIOBBIMH aCCOLMAIMSIMI
NO3BOJIAIOT OTHOCHTh MCKONAEeMble BUIBI K BBICOKO-, CPeIHe- H HA3KOLLUMPOTHEIM
IUTAHKTOHHBIM KOMILJIEKCAM, YTO JaeT BO3MOXHOCTH PEIMTEL OJHY U3 BaKHENl-
mMx npobyeM, ¢ KOTOPOH CTOJIKHYJIACh HAJIEOOKEAHOJIOTHS,—ONPENEUTL CO-
OTBETCTBHE KOMILIEKCOB MuKpodoccumii ycnosusM cpensl [78].

boum pa3paboTaHBI CTAaTHCTUYECKHE METOIbI OOBEKTMBHOIO BBIIEJICHHS
BaXHEIX JJI NAJICOOKCAHOJIOTHH KOMILJIEKCOB BBIMEPIIETQ IAJIECOTEHOBOTO H3-
BECTKOBOTO HAHOILIAHKTOHA ¢ HCIOJb30BaHMEM Q-Momudukanuu (HaxTopHOTO
aHAJM3a C BAapUMAKCHLIM MJIM KOCOYTOJIbHBIM BpallieHHeM (GakTOPHBIX Ocei
[420]. 30 Mo3BOJISIET BHINENATL U KAPTUPOBATL HHU3KO-, CPEIHE- W BHICOKOILH-
poTHyro HaHO(pJIOpY. CXOIHBIE METOIBI IPUMEHUMEI K JIFO0O# Ipymme, o KOTo-
poii MMEIOTCA NOJIOOHBIE JaHHBIE.

Ipuaonnas wmpkyasmma. PaspaboTansl Taxke METOABI U3YYEHHs HCTOPUM H3-
MEHEHUH U PacNpOCTPaHEHHs IPUIOHHBIX BOA, DTH METOMbI CJIOXKHEE, YEM Te,
KOTOPbIE UCIOJIL3YIOT I MCCICAOBAHUS NOBEPXHOCTHOM LHUPKYJsuud. M3 Bbl-
IIECKA3aHHOTO CJIEAyeT, YTO TPAJUEHTHl CBOWCTB MOBEPXHOCTHBIX BOI 3aKOHO-
MEPHO MEHSIFOTCS OT MECTa K MECTYy M 4YTO 3TH U3MEHEHUS! MOTYT OBbITh OYEHb
ObICTpbIME. MBI Takke BHOMM, YTO TAKHE M3MEHEHHS XOPOIIO MAapKHPYIOTCS
CMEHOH coCTaBa NMJIAHKTOHHBIX KOMIUIEKCOB. IIpUIOHHbIE BOOBI OTIMYAIOTCH OT
NOBEPXHOCTHBIX (CM. I §) TeM, 4TO, chOPMHUPOBABIIKChH, OHH OYEHb MAJl0 Me-
HAIOTCSI HA OTPOMHBIX IPOCTPAaHCTBAX OKkeaHOB. PU3MYeckwe CBOMCTBA M pac-
MPOCTPaHEeHHe NIPUAOHHBLIX BOA B OCHOBHOM ONPEAEINISIOTCSA YCJAOBHSAMH B paiio-
Hax uX (OPMUPOBAHMS, NPEX/JE BCETO B NMOJSIPHBIX O6NACTAX: pembedoM aHA
OKEaHOB M B3aMMOCBA3SAMH MEXJIy HUMH. XHMHYECKHE CBOWCTBA MPHIOHHBIX
BOJ MEHSIOTCS IOCTCHEHHO M 3aBHCAT OT BPEMEHH, IPOIIEIIero mocie ux Gop-
MHUPOBaHHs, © OT CKOPOCTH NOCTYIJICHUS M PereHepalluy MHTATEJLHBIX (HEKOH-
CEPBATUBHBIX) BEIECTB. TakuM 0Opa3oM, OJHA W Ta Xe BOJHAS MAacca MOXKET
NOKPBIBATE OTPOMHYIO IUIOIIAAb MODPCKOTO [IHA M XapaKTep CBA3aHHOW C Heil
(aysbl 6yeT MeHATHCH OYeHb HE3HAYHMTELHO. '

Usyvenve riryGoKOBOAHBIX OCAJKOB MOKA3as0, YTO OCOGEHHOCTH MPUIOHHEIX
BOJl OKE€AHOB SIBJBIIOTCS PEe3yJbTATOM WX BO3HHKHOBEHHS B XOIE BOJIOLKH IO-
JspHOTO OJyeneHeHns. Xeic m ITutMman [439] npeanosioxuim, 4To O6LIIMpPHBIE
SMMKOHTHHCHTAJIbHBIC MOPS MO3/IHEr0 ME3030 M OTCYTCTBHE MOJIPHOTO OJIeAc-
HEHHMS MOTJM NpPUBECTH K (GOPMHMPOBAHMIO TTyOHHHBIX W NPUIOHHBIX BOA B yAa-
JIEHHBIX OT MOJIOCOB 06JIACTAX, YTO, BO3MOXHO, IPHBEIO K OoJiee ¢hparmMeHTap-
HO# CTPYKType TiayOuHHOM IMpKy/siimH. Bojiee KpaTKOBpeMEHHBIE M3MEHEHHS
B PaCIpeNeiCHHH OKCAaHCKHX NPUIOHHBIX BOJ IMPOUCXOOUJIM B OTBET Ha KOJeba-
HMs BBICOKOIMPOTHOIO OJIEACHEHUS B TEYCHHE JIEAHMKOBBIX M MEXJICIHHKOBBIX
3MU300B HO3IHEr0 KaHdHO304.

CaMpiii BaXHBIH U3 NPHMEHSCMBIX METOJOB H3YYEHHS MCTOPHH MPHUAOHHBIX
BOJ 3aKJIIOYAeTCS B YCTAHOBJIEHMM CBf3ell KOMIUIEKCOB GEHTOCHBIX (POpaMMHHU-
dep wm ocTpakoA ¢ onpenesEHHHIMA THNAMH BOAHBIX Macc. IuuTkep [918]
u Crputep [1005] nepBeIMM MPUMEHHTM STOT METOJ, YCTaHOBUB, 4to B CeBep-
HOM ATJAHTHMKE aHTAPKTHYECKHE H CEBEPOATIAHTHYECKHUE NPUIOHHBIE BOILI Map-
KHPYIOTCS Pa3/IMYHBIMM KOMIUIEKcaM OeHTOCcHBIX opamunudep’. Kpome Toro,
'U3Y4CHHE BEPTUKAJIBLHOIO PAaCIpOCTPaHeHHsI OEHTOCHBIX hopaMuHH(pEP B KOJIOH-
Kax 0CaJKkOB I10Ka3ajo, YTO B I[VIyOMHHBIX BOAHBIX Maccax IPOMCXOIHJIHM 6OJIb-

! OGmHpHbIE HCCIIENOBAHMA TAKOTO POfa s MHpPOBOTO OKeaHa BHINIOMHEHH B MHCTHTYTe
oxearonorun AH CCCP X. M. Caunosoii.— I[Tpum. ped.
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IMHE MU3MEHEHHS, CMJIbHO OTJMYABIIKECS OT U3MEHEHHI B MOBEPXHOCTHBIX BOJAX.
OTH NepBOHaYaJbHBIE MCCICHOBAHUS DA3BUIMCh B YETHIPEXMEPHOE M3yYeHHE
HIPUAOHHBIX BOJ C MCIOJIb30BAaHHEM KOMIUIEKCOB OEHTOCHBIX dopamuuubep I
OTACJILHBIX BPEMEHHBIX CPE30B IO pa3pe3aM KOJIOHOK C pa3jIMYHbIX IJIyOuH
abuccam u HuxHelt 6aTnam [666]. OnHa M3 OCHOBHBIX TPYJHOCTEN IpU U3yUe-
HUH MCTOPHMH MPHIOHHBIX BOJ COCTOMT B TOM, YTO a0uCCaNbHBIE TIPHAOHHBIE BO-
Zipl, KaK NPABUJIO, CHILHO HEIOCHILIEHBI II0 OTHOWIEHUIO K KalbIUTYy M KOM-
TUIEKCl OEHTOCHBIX (popaMHuHHDEP YACTO OTCYTCTBYIOT MJIM CHJIbHO HU3MEHEHbI
BCJIEICTBUE PacTBOPeHHs. B pe3ysibTaTe BoAbl MPOMEXYTOYHBIX IIyOUMH obecre-
4MBarOT GosbiIyIo MHGOPMALMIO O TIIyOOKOM OKeaHe, YeM IIyOMHHBIE BOIBL.

Hpyroi MeTton M3yYeHHs HOPUIOHHON IMPKYJISAIMH 3aKJIOYAETCS B aHAJH3E
U COTIOCTABJIEHUM IIEPEPLIBOB B pa3pese IO TJIyOOKOBOAHBEIM KOJIOHKAM IO BCe-
My MupoBoMy okeaHy. IToCKOJBLKY NpUIOHHBIE BOABI Pa3leisSIOTCS abuc-
CallbHBIM pEIbe(OM, H3MEHEHHsS B peiibede BIMSIOT HAa MX PACIpPEEsCHNE,
a TaKXKe Ha pacnpoCTpaHEHHME HECOTJACHA M Ha CKOPOCTb ceauMeHTauuu. Ha-
npumep, KenneTT ¢ coaBTopamut [577] mpunnm x 3aK/IOYEHHIO, YTO B TEYCHHE
KaiHO30s1 MPOM3OLLIM CYIIECTBEHHBIC H3MEHEHHS B DACIPOCTPAHEHMHM IPH-
TIOHHBIX BOJ B pailoHe TacMaHOBa Mops, B 10TO-3anmaaHo#i 4acta Tuxoro okea-
Ha, TIOCKOJIbKY B IAaJIEOTEHOBBIX I'IyOOKOBOJHBLIX pa3pe3ax MMEIOTCS HEeCOTIacHs,
obpazopaBiuecs NpH JBUXEHHAH NPUIOHHBIX BOJ Ha CeBEp Yepe3 5TOT paiioH.
Menee HapylIeHHBIE HEOTEHOBbIE pa3pe3bl MOKA3bIBAIOT, YTO IPUAOHHBIC Teye-
HUs TIO3[IHEE MOBEPHYJIM B APYIHME€ pailoHBl FOXKHON 4actn Tuxoro oxeana.

BepTuka/ibubie rpaJHeHThl B OKeaHe. BepTuKajbHbIE I'PAJHEHTHI OTPAXAIOT
cTpatuduKanmio BoJ okeaHOB. OHM OKAa3bIBAIOT BJIMSHHE Ha TJIyOMHHBIE OCa-
AovHble auuu, MUKpoGoCCHINM U cTabHIbHbIE N30TONBL. OCoObINl UHTEPEC Cpe-
I TPAJMEHTOB MPEICTABJISIOT TEPMOTAJIUHHBIA NUKHOKIHMH, CJIOH MHHUMyMa
KHCJIOpOJa ¥ 30Ha kap6oHaToHakoIuieHNs. [lepBble 1Ba YPOBHS B HOPMAaJIbHBIX
YCIOBHAX PEIKO MEPEeceKaroT MOpPckoe AHO. MIX criempl B ocamkax MOTYT ObITh
00OHapyXeHpI TOJBKO B crielpu4ecKux paiionax. BepTukaibHble OKEaHOJIOTHYE-
CKHe T'PaJMeHTHl BaXKHbI 1J11 obIero npeacrasieHusi o6 okeaHncko#t cpene. Pas-
HBI€ BEPTHKAJLHBIE T'PAJUCHTHI XapaKTEPU3YIOT PA3JIMYHBIE COCTOSIHHS OKea-
Ha—OT CHJIbHO CTPAaTU(GULUMPOBAHHBIX OKEAHOB C AHA3POGHBIMH (3aCMOUHBIMU)
YCJIOBUSIMI, CYINIECTBOBABILMX B OTJECIbHBIE MOMEHTHI ME30304, [0 CHJIBHO Iiepe-
MEIIAHHEIX ¢ a3POOHBIMHA (QUHAMUYHBIMU) YCTIOBUAMM OKEAHOB IO3JHETO KaifHo-
305. B GoJbIIMHCTBE MCClIeOBaHMM 0 MEJIOBOM U KaMHO30MCKOH Hasle00KeaHo-
rpaduu NOpUAOHHBIX BOJ OCHOBHOE BHUMAHHE KOHLEHTPHPOBAJIOCH HA BOCCTAHO-
BJICHUH UCTOPUH U3MEHEHHWH NPHIOHHBIX TEMIEPATyp, a He Ha PEKOHCTPYKIMH
BEPTHKAJIbHLIX TPAaMEHTOB IPOMEXYTOYHBIX ¥ NMPHJIOHHBIX BOJ I OTIAEJHLHBIX
HMHTEPBAJIOB TEOJIOTHYECKOTO BPEMEHM. '

BaxxHble pe3ybTaThl AJIA NOBEPXHOCTHBIX, HOIIOBEPXHOCTHBIX M IIPOMEXKY-
TOYHBIX BOJ MOJIy4EHBI II0 KOJIOHKaM, B3STBIM H3 aHOMAJbHO MEJIKOBOIHEBIX
paliOHOB, K KOTOPBIM OTHOCATCS ApeBHHE (JaHrH XpeGTOB, IIyOOKOBOIHEBIE
IUTATO, aceCMMYHBIE XPeOThI, MOrpysKaromecs NpuOpexHble NIaTHOPMBI, paii-
OHBI COYJIEHEHHS KOHTHHEHTAJBHBIX OKDauH M IPyrHe MOAHATHS.

HauGonee ynobHble A TakuX ONpenesieHU CKJIOHEI PACIONOKEHbI Ha Tek-
TOHMYECKA MPOCTHIX 0JI0KaX KOPbI ¢ MHHUMAJIBHBIM HEPEOTIOKEHUEM U 3PO3HEN
ocankoB. Kpome Toro, oka3asioch, YTO MHOTHE NOJIOXHUTEIbHEIE GOPMEI Pelbe-
da co BpeMEHEM HCHBITHIBAIOT OTPYXeHHUE. VICIONb30BaHNe NAHHBIX N0 TAKAM
pafioHaM TpeGyeT BOCCTAHOBJIEHHA MCTOPHM IOTPYXEHHS KaXIoi Touxu [249],
a 3TO TpyAHas 3a7aya. 3Hasl TOUHYIO TJIyOHHY MMOTPYXKAIOIIETOCsH CKJIOHA, MOXHO
BBIBECTU BEPTHKAJIbHBIE T'PASIMEHTHI U3 JAHHBIX MO OCAIKaM, NEPBOHAYAILHO OT-
JIOXMBUIMMCSI HA 3TOM CKJIOHE B ONpEJIENIEHHbIE MOMEHTHI BPEMEHH B IIPOIILIIOM
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Boanan macca A

Boaxan macca B

BoaHaAa macca C

I

Puc. 17-2. CxeMa morpyxarollerocs OKeaHCKOTO Xpe6GTa Ajisi Tpex BPeMEHHBIX HHTEPBAJOB, MO-
Ka3bIBAIOLIAs BIMSHHE TPeX BEPTHKAJBHO CTPATH(HIKMPOBAHHBIX BOJHBIX MAacC Ha OCAAKOHAKOIIC-
Hue Ha xpebre: A, B, C—BoaHele Maccwl; I, 2, 3—xonouku; I, II, III-BpeMeHHBIE WHTEPBAJILL

(puc. 17-2). Ha pucyHKe OKa3aHbI TPH MOCIENOBATENLHBIX BPEMEHHbIX MHTEPBA-
74, 4 COOTBETCTBYIOLIME. KM CJIOM OCAJKOB OTPAXarOT OCOOEHHOCTH M3MEHEHHS
cpelisl M0 Mepe HOCTeNeHHOTo Norpyxkenus. Camble IpeBHHE CIIOM B KOJIOHKAx
onpoGoBaHMsA OTPaXaroT TPH BOMHBIE MACCHL, Yepe3 KOTOPHIE MPOLIEN CKJIOH
npu norpyxenus. Kaxngas Touka PperucTpupoBajia IapaMeTphl, CBA3aHHBIE
¢ BO3pacTarolleil riybunoil. BepTukabHblE OCIMIUISIMA BOJHBIX MACC TaKkKe
OTpa3sMHCh B 3TuX paspe3ax. CKOpPOCTL MOTpyxeHus Oblia BhbIIE HA PaHHMX
CTAOMAX OXJIAXACHUS KOPbL, TMOITOMY [JIsl M3YYCHUs HCTOPUM BEPTHKAJIBHBIX
IpaJMeHToB Ha 6oJiee KPYThIX, 6oJiee MOJIOJBIX CKJIOHAX OTOOP KOJOHOK 10JI-
%eH ObITh OCOOEHHO YaCTBIM.

CaMsle BaXXHbI€ BEPTHKAJIbHbIE (QU3MUECKUE FPAMUEHTH ~3TO Iepenansl TeM-
IIEpaTypsl, COJIEHOCTH ¥ IUIOTHOCTH. CyIIECTBYIOT TAKXE OCHOBHBIE XUMHIIECKHE
rpaIMeHThbl, BIMSIONME HA COXPAHHOCTh KajJbUUTa W OPraHHYECKOTO BEIIECTBA
B ocafikax. Bce 3TM mapaMeTpbl OTPa)XkaloT CBOWCTBAa Pa3JIMYHBIX BOAHBIX Macc.
BozHble Macchl MOTYT ObiTh WAEHTU(GUIMPOBAHBI MyTEM aHAM3a PaCTBOPEHUSA
KaJbIMTa, W30TOMHBIX MAJIEOTEMIEPATYD, CMEH KOMILIEKCOB MHKPOGOCCHIIHIA,
CoJiepKaHus OPraHAYeCKOTO YIIepoAa M JIPYyIUX MapaMeTpoB.

H 30monno-kucaopodusie npoguau. B Tponuyeckux o6acTax NOBEPXHOCTHBIC
BOJIbI, KaK TeIJIoe TIOKPhIBAJIO, JIEXAT Ha XOJIOJHBIX BOJAX okeana. Temmepatypa
BO/ILI TIOHMXKAETCS C YBEJIMYEHHEM IIyOMHBI, HO CaMble 3HAYUTEJIbHBIC M3MCHE-
HUSI IPOMCXOMIAT B BEPXHUX HECKOJILKHX COTHSX METPOB. B cOBpeMEHHOM OkeaHe
TemmepaTypa Ha riyousne Gosiee 1000 M oueHb HU3Kas U CTAOMIbHASA (oxomo 2°C
17151 Bcero MupoBoro okeaHa). Y poseHp HauboJiee pe3KOTO U3MEHEHUS TEMIEpa-
Typbl B OKeaHe HA3bIBAETCS TEPMOKIMHOM (cM. L. 8). Ero riyOuHa 3aBUCHT OT
ce30Ha M reorpaduueckodl HIMPOTH. TePMOKIMH OCOOEHHO XOPOLIO pa3BUT
B TPONMYECKUX OBJACTAX ¥ OYEHb CNab0 IPOSBISLETCA UM COBCEM OTCYTCTBYET
B MOJISAPHBIX IMpoTax. 30ToNHLI aHa/mM3 KUCJIOPOAa PaKOBHH INIAHKTOHHBIX
dopamurnbep, O6MTAIOIMX Ha Pa3JMYHBIX TIyOuHAX, B OEHTOCHBIX dpopamMuHu-
¢ep ¢ pa3HbIx FaybuH oOecrnedns BOCCO3AaHNUE KapTHHBI BEPTHKAJILHOH CTPYK-
Typbl OKEAHOB /ISl BLIOPAHHBIX BPEMEHHBIX Cpe30B. MOXHO, HanpuMep, onpere-
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JUITb  TPaUEHTBl TaJICOTeMIEPaTyp MOANOBEPXHOCTHBIX | HIPUIOHHBIX BOI.
3HaHME 3THX TPaJNEHTOB OYEHb CYIIECTBEHHO [JIsl BBISBJIEHMsS B3aWMOCBS3eil
TCMIICPATY PHBIX H3MEHEHMH NMOBEPXHOCTHBIX BOX B HU3KHX U CPeAHUX IIMPOTAX,
4 TAKXC B M3YYCHHH TEMIEPATYPHOM MCTOPUH BBICOKHX IUPOT U TJIyOMHHBIX
Boa [906]. Tak, Casun u ap. [906], ucmomssys TEMIIEPATYpPHbIE I'DAAUEHTHI,
YCT2HOBUIM, 4TO JO CPEJHETO MHOLEHA TEMIEPATYPbI NOBEPXHOCTHBIX U IpH-
AOHHBIX BOJI M3MEHSUIMCE COTJIacoBaHHO. Jl0 cpeHEero MuoleHa fepenaj TeMie-
paTyp MEx/y NOBEPXHOCTHBIME M NPUAOHHBIME BOJAMH COCTABJISII TOJBKO 60%;
OT Oojee MO3AHEH pasHHULEBL, YTO YKa3blBA€T Ha MEHEE 4YETKHH TepMOKJIMH.
Tepmuueckast cTpykTypa okeaHoB st XapaKTePHbIX MOMEHTOB IPOLILIOTO
MOXET OBITh PEKOHCTPYyHPOBaHA MPH [IOMOIIM H30TOIHO-KHCIIOPOJHOTO aHAJH-
33 pakoBUH GeHTOCHBIX opamuuudep B IIMPOKOM uHTepBase rinybud. Hanpu-
Mep, Kedirsun u ap. [560] uccnenopam BEPTHKAJIBHYIO CTPYKTYpy Tuxoro okea-
Ha B paHHEM IUMONeHe (0T 3 M0 5 MUIH. JIET Ha3ax) Ha rinyouHax 1-4,5 xm
(puc. 17-3). Cpennee nnst mmonena 3Havenue 3180 B GenrTocHbIX dopamunude-
pax BO BCEX TOYKaX BO3PACTAET C YBEIMYEHHEM I'JIyOUHDI (puc. 17-3), xak u moJ-
KHO OBITb NIPH YCJIOBAM PABHOBECHOTO OCANICHUS KanblluTa B BOAAX C MOCTe-
TICHHO TOHMXKAIOIIEHCS TemnepaTypoil. HauGonbinee o6oramenue KaJblHTa
PAKOBHH TSKEJILIM H30TONOM OTMEYaeTcss Ha Ty6uHax oT 1 g0 2 km. I TTyGxke
npubimsutesbHo 3 kM 880 cTanoBHTCH ZOBOJILHO CTaOHJIBHOM 1718 Tponmue-
CKUX U yMEPEHHBIX LIMPOT TUxoro okeana. Ecim nmomMecTuTs 3Havenus &' O, mno-
JIyICHHLIC 110 MCKONIAEMBIM PAKOBMHAM, Ha OJMH rpaduk ¢ COBPEMEHHBIMH TEM-
NepaTypaMH, XapakTePHBIMM [UIS pajioHa u TyOuHBl KaXkaoM TOYKH, TO OHHU
00pa3syIoT JIMHUIO ¢ HAKJIOHOM, OJH3KUM K HaKJIOHY KPUBOH PaBHOBECHOIO OCa-
KNEHUA KaNbLUTa, a UMeHHO 0,26 Mi1/°C. DTo 03HauaeT, 4TO B PaHHEM ILmOLE-
HE TCMIIEPATYpHBIA rpaaueHT B TUXOM OKeaHe GbIT GM30K K COBPEMEHHOMY,
MoxHo nonyunTs 63kt k PeajlbHOMY NMPOGUIL TEMIEPATYPHI B BEPXHUX
HECKOJIbKUX COTHSX METPOB BOAHON TOJIIM OKeaHa, HCNOJIb3Yd COOTHOILLEHHE
M30TONIOB KMCJIOPOJa B PAKOBHHAX Pa3/MYHBIX BHIOB dopamunudep, nacensro-
WX pa3HbIC INIyOMHBL YCTAHOBJIEHO, YTO IIAHKTOHHLIE dbopamuEndepnr cTpa-
THGUIMPOBAHEI 1O TIy6UMHE OGMTAHMS C MEJIOBOTO nepuona [272, 303]. Kpome
TOTO, CYIIECTBYET TeCHas CBS3b MEXIy MophOJOTHed BHUIOB U TIyOMHOH Mx
obutanus. Bumel poma Globigerina KUBYT Ha MEHBIUMX IJIyOMHaX, 4yeM Mopdo-
JIOTHHECKM OT/MYAlOUmMecs OT HUX BUIABI pona Globorotalia. BoibIMHCTRO
ITAHKTOHHBIX BHJOB OOuTaeT B Bepxuux 400 M BOAHOTO CTOJIGa [54], nostomy
BEPTHKAJILHBIC MPOGUIM TEMIEPATYPEL, TIONyYEHHBIE O AAHHBIM H30TOIHO-KMO-
JIOPOJHOTO aHAM3a 3THX (GOPM, TakKe OrpaHUYEHBI ryounoi 400 M, 1 MOXHO
CYMTATh, YTO TJIyOHHA PacHPOCTPaHEHHs MCIOJb30BAHHBIX IUIS HX MIOCTPOEHHUS
BUJIOB M3BECTHA MJIH MOXET ObITH IIPE/IIONIOKMUTEILHO OLEHEHA.
Beprukanbmas crpatudmkxanus BHAOB ITAHKTOHHEIX dopamunudep B BOA-
HOM CTOJI0e OCOOEHHO XOpOIIO pa3BuTa B Tponu4yeckux obmactax. 3Haun-
TCJIEHBIE BapHALMU TEMIIEPATYPhI U COJIEHOCTH B BEPXHHX CJIOSX TPOTIMIECKUX
BOI B NIpeziesiax COTEH METPOB CO3HAOT GOJIBLION AUaNa3oH [JIOTHOCTH, HO3TO-
MY B TpOTIMKax GOJIbINE 9KOJIOTHYECKHX HHILI IS dopamurudep. 1o, BeposiTHO,
O0yCNIOB/IMBAET BLICOKOE BHIAOBOE pa3Hoo0Gpasue TPONMUYECKUX IIHPOT.
B nonsipurix o6mactax BeprukanbHBIe KOMC6aHMS TEMINIEPATYPBL H COJIEHOCTH
B BEPXHHUX CJIOSIX BOOHOM TOMIM MeHbIue. [[IaHKTOHHbIE dbopamurndeps 31ech
MEHEE pa3HOOOPAa3HbI M OTHOCHTENBHO MaJIOUHCICHHBL. OHH KOHIICHTPHUPYIOTCS
B OANOBEpXHOCTHOM cnoe [49, 54, 63]. Oruerimpas BEPTHKAJILHAA 30HAJIb-
HOCTE PACNIPE/ICIICHHS. BUIOB B MOJIAPHBIX OGJACTSX OTCYTCTBYET, TAK KAK JIALIES
HEMHOTME U3 HMX JKHUBYT B FOPH30HTAX C ONpEAEJEHHON IJIOTHOCTEIO [274].
ITnanKkTOHHBIE BUABI fEATCA HA TPY IPYIIIBI: NOBEPXHOCTHEIE, IPOMEKYTOYHBIE
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Puc. 17-3. Cpsi3p MeX/Iy CPeHUMM [UIS PAHHETO IUMONEHa 3Hadenusmu 8'%O (oTHOCHTENBHO CTaH-
agapta B-1) u riy6unoit Boms.. O6pasupl paHHENHOUEHOBOTO BO3PACTa B3ATHI U3 CKBAaXHH TIJy0o-
KOBOJHOTO GypeHus. [OpH30HTANbHBIE JMHHM NOKA3LIBAIOT CTAHAAPTHOE OTKJIOoHenme =+ 1 [560].

U r1ybunHbie. CaMble BRICOKHE TEMIIEPATyphl BCErAa MOJy4aroTcs IO H30TOIHO-
My COCTaBy CaMBIX MOBEPXHOCTHHIX BHJOB, oOuTaronmx B BepxHMX 20-50 m.
CaMble HU3KHME TEMIEPATYPbl—I0 BUAAM M3 Ipynnsl TriayOuHHBIX (200-400 m).
ITpoMeXyTOUHbIE TEMIIEPATYPHl XapaKTEpU3YIOT YCIOBHS OOWUTaHMs T'DYIbI
npoMexyTousbix (100-200 m).

Pationbl, npeacraBiasiiomne oco0blii HHTepec 111 N1AJ1€00KeaHO 10T HA

CoBpeMeHHasi cucTeMa LUPKyIsMd MHPOBOTO OKeaHa pa3BUJIACh BCIEM-
CTBHE W3MEHEHHI peibeda JHA OKEaHOB M MOJIOXKECHHS KOHTHHEHTOB, a TaKxke
KJIMMATHYECKUX XapaKTEPHCTHK, OCOOEHHO B MOJIIpHBIX obsacTiax. Hekotopeie
paiioHbl B CHJIy CBOETO reorpaduieckoro MOJIOKEHUS UTPajy OCOOCHHO BaXHYIO
KOHTPOJIMPYIOLIYI0 POJib B OKEaHCKOH 3Boyronuu. B Tabn 17-1 npuseneHs! He-
KOTOPbIE PafOHBI ¢ AHOMAJILHBIMH BEPTHKAJIbHBIMH MJIM TOPHU3OHTAJILHBIMK Ipa-
JAHMEHTAMM, PACTOJIOKEHHBIe OJIM3KO K MPOXOoAaM, MM KaHajaM, JUIl TeYeHHi
MEXIy OKeaHaMH W MeXIY OTIEeNbHBIMA KOTJIOBHHAMH. DTO PaliOHBI, ceHYac co-
eIUHATONE OKEeaHbl UM CBA3LIBABIIME X B IpolUIoM. K HIM MOXHO mpuyuc-
yuTh npo/mB Jlpeifika Mexay ATJIAaHTHYECKMM M THXMM OKeaHaMHM M HBIHE
3akpbiBumiicss LleHTpajbHOAMEpHKAHCKHMH MNpPOXOA, a Takke TacMaHOBO
u Unponesmiickue Mops, coemuastoume Vuauiickuii u Tuxuil okeanrl. Pemaro-
1iee 3Ha4YeHHe JUIs BOJ0OOMeHa MEXAy COBPEMEHHBIMH OKEaHaMH B IIPHIOHHOM
cjloe MMEIOT KaHan Buma, rirybokoBOIHBIE POXOIBI MeXAy ocTpoBamu ToHra
u Camoa, Mexny 3anagHo-ABcrpaymiickum xpe6bTom m mjgato Hatypamicra,
a TAKXe HEKOTOPHIC APYTHE KaHAJIbI, 10 KOTOPLIM B HACTOSIILEE BPEMS LMPKYIIH-
PyIOT npuaoHHbIe BOIbL. C TOYKH 3pEHHS NAaJIE€OOKEaHOJIOIHY OYCHb BaXKHBI pai-
OHbl, IZle GOPMHMPYIOTCH NPHIOHHBIE BOIbI, 30HbI NPHOPEKHBIX ANBEJLUIMHIOB
H MEXKOHTHHEHTaJbHble OacceiiHbl (puc. 17-4). Hakonen, paioHBI IpaHHYaIle
¢ NYCTHIHSIMH, HO3BOJIIOT IPOC/IEAUTh 3BOJIOLMIO APHIHBIX KIMMATOB.

ITpoxoapl —3TO OTHOCHTENLHO Y3KHE IPOJMBBLI, KOHTPOJIMPYIOIIME IOBEPX-
HOCTHYIO MJIM IPUAOHHYIO LHMPKyJsAuuio. OHUM BIMSIIOT KaK Ha PpaclpelesicHue
NIOBEPXHOCTHBIX BOJHBIX MAacCC, TaK W Ha BEPTUKAJIbHYIO CTPYKTypy okeaHa. I'm-
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Tabmuua 17-1. OnTumanbhbie paiionbl A1 H3YMeHHS BEPTHKATLHBIX H [OPH3OHTAIBLHBIX rpa-
AHEHTOB CBOHCTB BOJLI H H3MeHeHHH JITHX CBOWCTB BO BpeMeHH

BepTuxansHble TpagveHThl T'opusonTanbHble rpagueHTsl  [poxopl
OtkperThiii  ®ianru xpe6ToB ®poHTanbHBIE 06JIacTH
OKeaH ITnato KOHBEPIreHLMH H OU-
TalioTel U gpyrue aceii- BEPreHIun Bopra moaxogos u 6Hac-
CMHMYHBIE IOIHSTHS CeHHBI HHUXE IO Tede-

HUK NPOXOOOB

Oxpaunbl  [TpuGpexHeie Memko- BocTouHBIe NOrpaHHYHBIE
OKeaHa BOZIbA TeUEHUS
Ilorpyxaronmecs mpu- 3anajiHble MOTPAHUYHBIE
KOHTUHEHTAJIbHBIE TEYECHHS.
1aTHO pMBI AHTapKTHYeCKHe NPUIOH-
V4acTku nepeceyenus HbIE TEYEHHS

acelCMUYHBIX Xpe6GToB
¢ KOHTHHEHTAJIbHBIMH
OKpauHaMH

30HBI COWJICHEHHS KOHTH-
HEHTAJbHBIX OKpauH M
JIOXa OKeaHa

GpanTapckuii MPOJTMB —OIMH U3 BaXHEHUIMX MPOXOLOB B COBPEMEHHOM OKeaHe,
ONpPEAEIAIONMIA XapakTep LUPKY ANy Kak B CpelM3eMHOM MOpe, Tak U B IpH-
JIeTaroledl 4acTH ATJAHTHYECKOTO OKeaHa. JTOT Xe POJHB KOHTPOIHMpYET
(bopmupoBanKe cpemu3eMHOMOPCKO# TITyGHHHOM BOIHOM MAacchl, KOoTOpas, nepe-
BaJIMB ME€PE3 3TOT NOPOT, NOCTYNAET B ATIAHTHKY M PAaclpOCTPaHSETCS HAa 3Ha-
YU TENbHYIO IJIoWAab. [IpUMEPOM BaXXHBIX NaJIEOOKEAHOJIOTHYECKHX H3MEHEHMIA,
CBA3AHHBIX C OTKPBLITUEM HJIM 3aKPBITHEM IIPOXOJOB, MOXET CIIYXUTh OTKPHITHE
BOJJHOTO MyTH K 10Ty OT ABCTpaymu u nposmsa JIpeiika. O6a 3THX coObITHS ObI-
/M XKM3HCHHO B&XHBIMH 3BEHbSMH 3BOJIOLMH AHTAPKTHYECKOTO LMPKYMIOMSp-
Horo Te4eHus. HanpoTus, okoHuaTesbHOe 3akpeiTve TeTuca, T.e. CBA3M Mex 1y
ATnanTrveckuM ¥ MHIMACKUM OKeaHaMH B CPEIHEM KalHO30€, BO3poCIIas HU30-
nsmst ViHawiickoro okeana oT THXOro B TPONMYECKMX NIMPOTax B pesynbTaTe
3aKpeITHs MHIOHE3UHCKOTO BOHOTO MyTH B KalHO30€, a TaKXke 3aKPhITHE npo-
yuBa B LlenTpanbuoit AMepuke B Mo3qHeM KailHO30€ GBLTM MEPEOMHBIMA MO-
MEHTaMi B UCTOPUM NAJICOUMPKYJIIUAM B HU3KUX ILMPOTAaX.

3aKpbITHE BOJHBIX MyTell IPUBEIIO K pasiesly BOJ MEXAY OKEaHAMH H 00yc-
JIOBHJIO Pa3jiyMs B UX TEOXUMHYECKUX ¥ CEAMMEHTALMOHHBIX pPeXHuMax. B cBoro
o4epens 060co0IEHHe OKEAHOB MOTJIO YCHIMTh CIIEMA(MDHUIHOCTD 6uoreorpaduye-
Ckux nposuHIMH. TTockosbKy reoxummteckue # Groreorpaduueckue napameTpl
OY€Hb YYBCTBUTCJbHBI K CTCHECHH B3aHMOJEHCTBHUS MEXAy OKEaHAMH, OHU
ABJIAIOTCS yTKMMM HMHIUMKATOPaMH BCAKUX u3MeHeHuil. I'eodusuueckue pexon-
CTPYKUMH OOECTIEY