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YK 551.35

NABUHHAA CEAUMEHTAUWA, UBMEHEHUA YPOBHA OKEAHA,
MEPEPbIBbI U NEJIATMYECKOE OCAAKOHAKONMEHUE —
rMOBAJIbHBIE 3AKOHOMEPHOCTHU

A.M. NTUCULbIH
Unerutyr okeanonozuu um. I1.01. Wupwoea AH CCCP, Mockea, CCCP

1. NABUHHAA CEAUMEHTAUUA U OEOULUT
OCAAOYHOINO BEWECTBA B NENATWANNW.
OCHOBHbLIE NOHATUA, TMOBAJbHbLIE NOACA U YPOBHMU

NasuHHaA ceguMEHTAUMA — 3TO NPOLECC O4eHb BLICTPOro, NABUHHOIO HAKOMNMNEHUA 0CafoY
HOro Marepuana Ha AHE BOLOEMOE, NMPUBOAALLMA K BO3HUKHOBEHUID YHWKaJlbHbIX CBOWCTB
OTNOXEHUIN U UMEIOLLUIA BaXkHble TEKTOHMYECKUE NOCNeACTBUA, NPUBOAALLME K MU30CTaTU4e-
CKOMYy nporubaHuio 3eMHOM Kopbl. W3ocTaTuyeckoe nporvbaHue NPUBOAWUT K CO3AAHWIO
ocobbix Tepmobapu4ecKux ycnosuil B ocagouHo-nopoaHom 6GacceitHe [1—3]. O6pasytorca
OTNOXEHUA C MaKCUMAanbHbIMU W3 WU3BECTHbIX Ha 3emMrne CKOPOCTAMWU CeAMMEHTauuu, 4YTo
npu UX ANUTENbHOM COXPaHEHUW NPUBOAUT K BO3HUKHOBEHWUID TUraHTCKUX MOLLHOCTeN
0Caf0uYHbIX TONW,.

BaxHo nopyepkHYTb, YTO camMo onpejeneHue NaBUHHOW CeAuMEHTauuu npeanonaraer
coyeTaHue pAfa KpUTepueB, a HE OAHOMO B3ATOro B OTAENbHOCTU. TaK, KpaTKOBpeMeHHoe
HaKonneHwe OCafoYHOro BewiecTBa B HebonbloM HacceitHe He MOXKeT BbiITb NaBMHHOW ceaw-
MeHTauuel B HalleM NOHWMaHWM, NOCKONbKY 3TOT NPOoLecC AONXKeH BbiTb AOCTAaTOYHO ANW-
TenbHbIM, 4TOGbI 3aNeuaTNeTbCA B [EONOCUYECKOM pa3pese, W AOCTaTOYHO MacluTabHbIM,
4yT06bl NpPUBECTU K M30CTaTUYECKOMY nporubaHuio ¢ co3gaHMeM aBTOHOMHOrO OCaAO4YHO-
nopoaHoro 6acceiHa.

fMpn yBenuyeHMn CKOPOCTW OTNOXKEHUA NAOHHbLIX OCaAKOB NPOVUCXOAUT NEpPexoA Konu-
yecTBa B HOBOE KauecTBo. lepBaA 0cobeHHOCTb — npu Bbicokux (100—1000 B') u cBepx-
Bbicokux (6onee 1000 B) cKkOpOCTAX BO3HUKAIOT OTNOXEHUA C OYeHb 60NbLUIOK 06BOAHEH-
HOCTbIO (NOpOBLIM AaBneHuem), u MoaTOMy OHU 06nanatoT cnocobHOCTLIO Teub Aaxke npu
HE3HauYUTENbHbIX yrnax HaknoHa (menee 1°). 3vo, Takum obpasom, obnacTu rocnoacTea
rpaBMTaUMOHHOIO NepeMelleHUA BellecTBa, a He BepTUKanbHoro (BO B3Becu), KoTopoe
TUNUYHO ANA ‘"HOPManbHLIX'' OTNOXEHUW C ManbiMU CPeAHUMU CKOpocTAMU. B 3Tux obna
CTAX BO3HUKAKT YHUKaNbHbIE TEKCTYPbl OTNOXXEHUI (TeKCTypbl rPaBUTUTOB U LUKNUTOB) .
Opyran oco6eHHOCTb — COXpaHeHWe NMPW BbICOKUX CKOPOCTAX CEANMEHTALUU 3HAYUTENbHbBIX
KONWYECTB OPraHUYeCKOro BellecTBa B OCajAKe, YTO NPUBOAMT K aKTUBHOMY nepepacnpe-
RENeHUI0 4acTu OCaf04YHOro BelecTBa NpU avareHese (opraHuka — npy)uWHa AuareHesa),
CO3AaHUI0 HOBbIX MUHepanbHbix 06pa3oBaHUi U (OPMUPOBAHMIO UNOBLIX BOA, 6oOraThix
6voredamu. MeHepauvA rasoB npw npeobpasoBaHuy OpraHKK TaKiKe BeAeT K HapyLieHuo
yCTOMYUBOCTU OCafo4HbIX Tonuw. Ocobuie TeKcTypbl B 0o6nacTAX NaBUHHOW CeaUMEHTauum
(npocnou necyaHo-aneBpMTOBOro Marepuana, cospalowiMe Kak 6bl APeHaxHY cucTemy
BHYTPU OCafiONHbIX TEf, CMOXKEHHbIX NeNUTOBLIM MaTepuanom) B coyeTaHuu ¢ oborauieHvem
3TUX OTAOXKEHWI OPraHUKOW CO3AAI0T NPeAnocbifiku AnA 06pa3oBaHuA B COOTBETCTBYIOWUX
TepmMobBapuyecKuUx YCNOBMAX KPYMNHbIX MECTOPOXAeHuW HedTu u rasa. BaxHoin ocobeH-
HOCTbIO NaBUHHOW CeAMMEHTauuKn ABNAETCA TaKXe TO, YTO Npu CToMb GbiICTPOM HaKONNEeHUKU
BewecTBa obbIYHO He ycneBaeT 3aBepLUTLCA ero audibpepeHunauma. ITOT npouecc, Kak u
BCe NaBWUHHbIE NPOUECCHI, HE TOCTORHHBLIW, 8 NEPUOANYECKUIA,

Mepuoabl NaBUHHOro HaKoNNeHUA CMEHAIOTCA NepUOAaMKU HEOTNOXEHUA BellecTsa unu

1 EAMMMLA CKOPOCTH ceanmenTaumn By6Hosa (Mm/1000 net unu m/mnH. ner) .



HOPManbHOro HawkonneHna c auddepeHunauvein nNo rpaHyNOMETPUYECKOMY COCTaBy U
XUMUYECKUM CBOMCTBAM.

TepmuH ‘‘naBuHHAA ceauMeHTaumA’ onpepenAeTcA He TONbKO yparaHHbIMW, NaBUHHLIMMW
3HaYeHUAMU CKOPOCTEeN CeAMMEHTauuMM, HO TaKxXXe U TeM, 4TO ocaaKoobpasoBaHue 34echb
(B 0cO6EHHOCTU Yy OCHOBaHUA MaTepUKOBOro CKNOHa) AeNCTBUTENLHO HanoMuHaeT o6cTa
HOBKY NaBWH: rpaBUTaAUMOHHbIE MEpPemeLleHnA 0caao4yHoro matepuana (ononsHu u o6Bansl,
nopoXxaaemMble UMMM nactoobpasHble NOTOKW, TYpPBUAUTLI), MO CyWwecTBy, NPeACTaBAAIT
coboli MoABOAHbIE NaBuHLI. Takoe ABMXKEHUE OCAAOYHbIX Macc NPUBOAMT K KaTacTpodm-
YECKMM MOCneACTBMAM ANA MOABOAHLIX Kabenei, Tpy6oONpoBOAOB W APYruX COOPY-
KEHUN,

Mo macwrtabam nNoaBOAHbIE NaBUHbI HAMHOIMO NMPEBOCXOAAT BCE U3BECTHble /NaBUHbI
KOHTUHEHTOB, TaK KaK OHW pa3BMBAlOTCA Ha nepenaaax rny6uH cknoHa Ao 4—5 Thic. M u
6Gonee, uTo obecrneynBaeT rPoOMafHbIA Pa3roH ocafovHbix Macc. O6bem ocafouHbIx « Gpaszo-
BaHWU, BOBNEYEHHbIW B NaBUHbl, TAKXXe KONOCCaneH — HepeaKO OH COCTaBNAET HEecKONbKO
kM>; a8 pAge cnyyaeB OnNUcaHbli OMOM3HU C o6beMoOM MepemMeuwleHHOW maccel Oonee
30 km® (o6bem TBepaoro crtoka ¢ cywwm 12 km®/roa). [anbHocTb pacnpocTpaHeHuA na-
BUH U MNOPOXAEHHbIX UMW CYCMEH3UOHHbIX MOTOKOoB — A0 2—3 Tbic. KM u Gonee.

Moa aeicTBuemM naBUHHOW CeaUMEHTauUWWU, NPU MU30CTaTUHECKOM NporubaHny Kopbi BO3
HUKAIOT OCafo4yHo-nopoAHble HacceiiHbl (OMNB) — aBTOHOMHbIE CAMOPa3BUBAIOLLMECA LENo-
CTHbIE CUCTEMb!, XapaKTEPU3YIOLLMECA B3aUMOCBA3LI0 BCEX 3NEMEHTOB, Npexae Bcero nopoa
M Hachuuawowmnx ux soa. ONB vacto ABnawTCcA poauHol HethTU M OCHOBHOM Macchl yrne
BoaopoaHbix rasos [4]. Takum o6pasom, GnaronapA NaBUHHON CeAUMEHTALUU KOHEYHble
BOAOEMb! CTOKa OKa3bIBalOTCA Pa3buTbiMu Ha PAA NOKanbHbIX, OCO6bLIX NO YyCNOBUAM W
ocafKaMm, y4acTKOB, rae KOHUEeHTPUPYeTCA rnaBHaA YacTb OCafoYHOro BewlecrtBa. PaspbiB-
HOCTb B MPOCTPAHCTBE — Hanu4ue aBTOHOMHbIX camopa3BuBatowmxcA ONB — pononHaet-
CA Pa3pbIBHOCTbIO BO BPEMEHW: NPaKTUYECKW HUKOrfa yparaHHble TeMMbl CeAUMEHTaLUn He
BbIAEPXKMBAIOTCA AONTO, OHW CMEHAIOTCA 3TanamMu 3aMeaneHWA, NPeKpaleHus unu aaxe
pa3mbiBa OTnoXkeHWW. BcneacTBue 3TOro BO3HUKaeT NPepPbIEBUCTOCTb, UMKAWYHOCTL OCAf0M-
HbIX TOMLW,, XapaKTepHaA ANA BCEX OTNOXeHWi obnacTu naBWHHOW ceauMeHTauuu (mpensT,
NoABOAHLIX KOHYCOB BbIHOCA, OTNIOXeHWI enobos). XOpownM NPUMEpPOM TaKux OTNOXKe-
HWUI1 ABNAETCA U dhnuLl.

OcapnoyHo-NOPOAHbIe BacceiHbl npencraanmoT coboii OTHOCUTENLHO KPyMHbie (nnowa-
AbIO OT ThICAY A0 NEePBbIX MWUNNUOHOB KM?) 0Bpa3oBaHWA, KOTOPble B pa3pese NpeacTaB-
nAT cobol 0BbIMHO NUH3bLI BOAHOOCAAOUHbLIX OTMIOXKEHUM, HAKONMUBLLUWUXCA Ha NPOTAMXEHUU
MUWNMUOHOB, AECATKOB MUNAIMOHOB U Aa)ke COTeH MunMUMoHOB net. [1o pa3mepam OHU noa-
pasgenAoTcA Ha Menkue (cy66aceiHbl) — X MUHUMAanbHbIVM Pasmep OMNpeaenAeTcA BO3
MOXHOCTbIO u3ocTtasum n  pocturawt B 100—300 KM B nonepeyHnke — MPOMEXYTOY
Hble. U KPynHble, unu merabacceritbl. CaMbM KPYNHbIA 13 W3BECTHBbIX ONnbB — 3anaaHo-
Cubupckuii — umeeT nnotaab 3,2 MAH. KM%, a 06beM 0Kono 7 MAH. kM>. Yuenue o6 ocanou-
HO-nopoAHbIX BGacceiiHax 6bino pasBuUTo reonoraMM-Hed)mHuKaMM nepaonauanbno Ha Yucto
aMnupuyeckoin ocHoee. [lna npespaweHna OMNB B HedTerazoHocHbin 6HaccellH, Kak 3710
6bino noxasano H.B. Baccoeswdem [4] v MHOrumm apyryMu  reonoramu-HeTAHUKaMMU
[5—11], Heobxoaumo, 4TOBbI OCamOYHBIA COM Bbin MOWHBIM M HAaKanAMBancA NaBUHHbI-
MW TemMnamu, CONpPOBOXXAANCA W30CTaTM4eCKUMM nporubaHuemM u, cnenoBaTensbHO, TepMo-
6apudieckuM BO3AENCTBMEM Ha OpraHWYeckoe BellecTBO (TEPMONU3 WM TepMOKaTanus), uto
NpUBOAUT K MPEeBPALLEHNI0 PacCeRHHOW B MopoAax opraHuku B HedTs u ras3. Hedrerazo-
HocHocTe — cBoucTBO Bcex OfB, B KOTOpbIX 0Cafoy¥Hble OTNOXKEHWA [OCTUrAU CTaauu
KarareHesa (TouHee, meTaxarareHesa). 3To Bo3gevicteue, no yueHuwo H.B. Baccoesuya u
ero LKOnbl, AOMKHO ObiTb AOCTAaTOMHO ANUTENbHLIM — He meHee 1 MnH. ner, a pasmephl
6acceliHOB AOCTaTO4HO Gonbwnmu — He MeHee 1000 KM?; 0BLEM — COTHM U ThiCAYM KM
OnA KoHycos Bbmoca peK cpeaHux pasmepos aTn Oﬁ‘heMbI cnenyroLuMe Peith — 10* km®
Pona — 1,5—-3x10° km®; [OyHan— 1,3x 10°km>; Mo — 7—9x 10°km>.

MpaHAKO3HbI Oﬁ'bEMhl ABNbTOBbIX omomeuuu KPYNHeUWnx pek: ruramcxaﬂ noasoa-
HaA pensta pek aHr u BpaxmanyTtpa umeer obbem oKono 5x 10°km®, T.e. B 10 pa3
6onbwe obbema YepHoro mopAa. [lnA co3pgaHWA TakKoro 0OCaAOYHOro Tena HY>XHO peyHoM
CTOK BCEX PeK MWpa MOJSIHOCTbID HanpaBuTb B 3Ty AENbTY, U NPU 3TOM ANA ee 3anonHeHua
ocagkamu notpeboBanock 6si okono 400 Teic. net. MurtaHue pex NaHr u BpaxmanyTpa naet
rnaBHbIM obpasom u3 ropHoi cuctemsbl NMmanaes. [MoacuyeTbl NOKa3bIBaOT, YTO ANA CO3Aa
HWA OCaf0YHOTO Tena TaKWX rPaHAWO3HbIX Pa3mMepoB Heo6X0AMMO HEeCKOonbkKo pa3s non-
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HoCTbIO pa3MbiTh 'Mmanaw. Ecnu B HacToAwee BpeMA Mmanan Tem He MeHee COXpPaHu-
fUCh, TO 3TO CBA3AHO C UX HEMNpepbIBHbIM NOAHATHUEM.

W3 runcorpacuyeckon KpusoW 3eMnu U M3 rucTorpamMm pacnpegeneHuA HaubonbLimx
No Nnouwlaan y4acTKoB Cywu v okeaHa (BbicoTel oT O go 200 M Ha cywe 3aHumaloT
9,5% nosepxHocTu 3emnu, a rnyb6uHbl oT 4 go 5 Teic. M B okeaHe — 23,3% noBepxHO-
cTW) cnepyeT, 4To HauBonbLUME CKOPOCTU CKONNEHUA PbIXNOT0 OCAA0UHOTO BelecTsa (naBut-
HaA CeAMMEHTaUuA) MOXHO OXWAaTb Ha ABYX rMNcoOMeTpuyeckux yposHax: 1) 6Gnuz ypos-
HA OKeaHa, FAe Pe3Ko MNafaceT HEeCYWan CUNa KOHTUHeHTanbHLIX MNOTOKOB  (pexu, pyHbu) ;
2) y oCHOBAHWA KOHTUHEHTaNbHOr O CKNOHA, rAe Pe3KO MafaeT HecywaA cuna MoABOAHLIX
rpaBuUTauUMOHHLIX NOTOKOB, nepemema}oumx ocafouHoe BeuwiecTBo (Typ6upguthl, 3epHOBEIE
NOTOKM, ONOM3HU 1 aAp.) .

Ecte u Tpetuit rnobanbHbii YPOBEHb, HUXE KOTOPOro rpPaBUTAUMOHHOE MNepeMelleHue
0Cafio4HOrO BELIECTBA Ha HalIel NnaHeTe y»e HEBO3MOXHO — 3TO YPOBeHb MaKCUManbHbix
rny6uH rny6okoBoaHbIx xeno6os (a0 11 km). InybuHa xeno6oB 3aBMcuT OT CKOPOCTH
cy6AYKUMM M B reonorMyecCKom MpOLWNAOM MoOrna MeHATbCA. XKenoba ABMAKTCA HaCThIO
aKTUBHbLIX OKpawH, OHW NpUHaANexaT K 06nacTy NOrpy>KeHUA OKeaHCKOW KOpb! NOA KOHTW
HEHTanbHYI0, U MO3TOMY MX AOHHbIE OTNOXKEHUA COXPaHAKTCA PeaKo.

Wtak, B COOTBETCTBUM C OCHOBHLIMU CTPYKTYPHbLIMU 3M1IEMEHTAMU 3eMHOI KOpbl MOXeT
6biTb BbigeneHo TPy rNobGanbHbiX YPOBHA NaBUHHOW CeaMMEHTauuu: BEPXHUW (nepsbin)
6013 ypoBHA oKeaHa (Ha rpaHuue Ccylla—Mmope), cpeAHUit (BTOPOI) — y OCHOBaHUA KOHTY-
HEHTaNLHOro CKMoHa (Ha rpaHuue KOHTUHEHTanbHOW U OKEaHCKOW KOPbl) W HYKHUWHA, CooT-
BeTCTBYOWMIA AHY rnybokoBoaHbIX enobos (Tpetuit). B reonoruyeckon neronucu BeTpe
4alTCcA rnaBHbiM 06pasom oTnoxxeHuA AByX BepxHux (I u 1) rno6anbHbIX ypoeHeii. [71as-
HAA 4YacTb 0Ca00YHO20 BewecTea 3emsUu HaKansju8aeTCA U HaKaniuganach UMEHHO Ha 3TuX
08YyX YPOBHAX, KOTOPble COOTBETCTBYIOT 06MaCTAM pPa3BUTUA KOHTUHEHTANIbHOU KOpbi.
Bce20a e oxeaHax uMeno MecTo napadoKCanbHOE AGNEeHUE. 2/1a8HAA 4acTb 0Ca00YHO20 ceilje-
€T3 HAKan/ueaeTCA He Ha OKEeaHCKOU Kope, a Ha KOHTUHEHTasIbHOU, no ee 2aronnewHou
800amu oKeaHa nepughepuul.

Hapaay c atumu, obwumu anA Bcel NNaHeTbi M ONPeAenAeMbIMU CTPOEHUEM FNaBHbLIX
CTPYKTYPHbIX (TEKTOHWYECKUX) 3NEMEHTOB YPOBHAMM, KOTOPbIE HA KapTe CKIaAbiBalGTCA
B MNOACAa NaBWHHOMW CeAUMEHTauuW, BbIAGNAKTCA TAKXKe U PeruoHanbHbie YPOBHU — MEx-
TOPHbIX W NPEATOPHbIX NPOTMB0B, Ha Cylie W TaKue XXe YPOBH#M Ha AHe okeaHa. CKopocTu
ceAMMeHTauMM 30eCb YparaHHbie, MOLWHOCTU pPbIX/bIX OTNOXEHUA HEePeaKO AOCTUraHT
10 kM u Bonee, OHU M30CTAaTUYECKM KOMMEHCUPYIOTCA, COXPAHRAIOTCA B reonoruyeckown
neTonucu, T.e. UMEKT BCE NPU3HAKWU NaBUHHOW CeAUMEHTauuu, OAHAKO Mo MacwTabam aTu
obnacty y)ke He OTHOCATCA K rnoBanbHbiM nOAcCamMm: 3TO PervoHanbHbie obpasoBaHua. Vix
pasBuTME OnpeaenAeTcA PasBUTMEM OTAEeNbHbIX CTPYKTYP, a He rnaBHbIX AnA 3emMnu ee
CTPYKTYPHbIX 3M1€MEHTOB.

O6nactn NaBMHHOW CEAMMEHTAUMU NPaKTUYECKW BbIABMAIOTCA NPU aHanvie KONu4ecTBeH-
HbIX MoKasaTeneli OCago4YHOro Npouecca: KoHueHTpauun B3secy (Gonee 10 mr/n), ckopocTu
ceavmeHTaumm (6onee 100 mm/1000 netr uam 100 B), abecontoTHbix Macc (Gonee b r/em’/
1000 net), a anA ApeBHUX NMOPOA — MouwHocTel (2). 3Th ke NokasaTenu MO3BONAKT Bbl
AenATb 061acTV HOPManbHOW CeAUMEHTAUMN U AeuumnTa OCaAOYHOTO BEILECTBa.

2. OBNACTHU "HOPMAINbHOW” CEAMMEHTALMU “YACTUUA 3A YACTULEA"
U QEOUUNTA OCALOYHOIO BEWECTBA

CyxxaeHnAa o cpegHeM, "HopmansHOM'' pacnpegeneHMn OCaflOMHOro BellecTsa Ha 3emne
MMEIT AO0BONLHO NPUMUTUBHYK OcHOBY. OHu 6a3vpyroTCA Ha COMOCTaBrieHWy CcpegHero
CTOKa peK U NMouwiagmM AHa OKeaHOB U MOpei — 3TO OTHOLLEHUE Ha3bIBaeTCA MOAYNEM Teppu-
reHHou akkymynAuumn, OH paBeH anA Arnamuqecxoro n CesepHoro ﬂenoamoro OKeaHoB
33,4 1/km?, ana Tuxoro — 41,6 T/km?, anAa UHawickoro — 114 1/km?, a B cpeaxem ans
Muposoro okeasa — okono 54 "T/km?® B roa [12, 13]. B obuiem 6anche HeBornbLWyW ponb
urpaeT Tak>ke GMOreHHbIN U BYNKaHOreHHbIN mMaTepuan. Peskue aHoManum — MpPeBbILLCHUA
3TUX CPeAHUX 3HaYeHWi (B COTHM U TbICAYM pa3) — OTBEYalOT NABUHHOW CeauMeHTauuu,
NOHWXEHUA — COOTBETCTBYIOT AedUUUTY BellecTsa.

naBHaA no nnowaau YacTb NOBEPXHOCTU AHA MOpeil U oKeaHoB (okono 90%) OTHOCUTCA
K 0BnacTAM HOpManbHOW (HenasuHHOM) ceammeHTaumw, AeuunTa CCAZOYHOTO Marepuana.
370 o6nacTk nenaruanu, rae: 1) HaKonneHue ocafoOYHOro BeLLECTBA HUXKE cpearnx (MoAyns
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Puc. 1. KapTa MOWLHOCTH OCaA04HbIX OTNOXKEHWIA Ha AHE OKeaHa No AaHHbIM GypeHnA U reouanku
MowHocTs (km): 7 — meHee 1; 2 — o711 a0 3; 3 — Gonee 3 kM. MpubpesxkHbie 06nacTv U WeNbdbi HE NOKa3aHbI



HbIX) 3Ha4eHW, 34ecb HUYTOXKHbI KOHUEHTPaUuMM 0CaAO4YHOro BellecTBa BO B3BECU: B Cpej-
Hem 0,1 mr/n npotus 360 mr/n anA peyHbix Bog Mupa (14); 2) oveHb HU3KU CKOPOCTU ceau-
MeHTauuu: oBbIMHO ANA nenarvanu oHu HaxopaTcA B npeaenax 1—10 mm/1000 net npotus
6onee 1000 mm/1000 ner anA ycTbeB peK M ocHoBaHWA CKnoHa (T.e. cHuxeHue B 100—
1000 pa3) [15—17]; 3) TMNMUYHA W HUYTOXKHAA CyMMapHaA MOLLHOCTb OCAAOYHOW TOMLLM,
3anerawowieit Ha 6asanbToBOM noxe, — B pAage Mect meHswe 100 m (puc. 1) u Tonbko no
OKpauMHaM oKeaHa npesbiwaeT 1 KM (NPOTUB M3BECTHbIX CEAYaC MaKCUManbHbIX MOLLHOC
Ten B penbtax A0 12—16 KM, T.e. CHMXXeHWe B COTHU pa3). [naBHbIA MexaHu3M ceau-
MEHTauuu 34ecb U3 B3BEeCM M PacTBOPOB, OCa)KAeHMe '‘4acTuua 3a YacTuuein’’ B Tonuwe Boj
no BepTuKanu.

MakcuManbHbii BO3PacT CyLLEeCTBYHUIUX OKeaHCKUXx KOTMOBWH, NO AaHHbIM Bypenun,
coctaBnAeTr okono 150—160 mnH. nert, a exeroaHaa rnocTaBKa TBEPAOro OCaA0OYHOrO Bellie-
cTBa B oKeaH c cylum Gonee 12 km> [14]. Vcxoan U3 3TOro MOXHO MOACYUTATH, YTO OB
obvem ocagouHbIX OTnoXeHuid B MupoBom okeaHe (BKnwuaAs MOPA) COCTaBUT 33 BpeMA
cyl.l.lecTBOBaHMH okeaHa 1800 mnH. Km®. OBwuit 0Bbem OKeaHCKUX BhagvH paBeH
1870 mnH. kM®. Takum 06pa3om, 0CaAKMW 3a BPEMA >KU3HW OKeaHa AOMKHbI Bbinn 6bl He
TONbKO nonHocn,ro 3anonHUTb OKeaHbl, 06pasyA CNoN MOLWHOCTLI0 4—6 KM, HO M 3Hauu-
TeNbHO BO3BbILATLCA Haj UX YPOBHEM.

MNnowaab okeaHa pasHa 361 mnH. KM?, 4TO faeT BO3MOXHOCTb TEOPEeTUYECKU OnpeaenuTh
CPeaHo MOLLHOCTL OCaJONHON TOMNWM 1800 : 361 = 5 kM. PeanbHana ke CpeaHAA MOLLHOCTb
Nno KapTam pacnpeseneHuA MOLUHOCTEN OCafloYHbIX TOMLL Ha AHEe OKeaHOB U Mopel oKasanach
paBHoi 459 m [1], 1.e. B 10—11 pa3 meHbLue TeopeTudeckon ('HopManbHOI''). BbiTb MOXeET,
COBpeMeHHble CKOPOCTWM CeAMMEHTaUuuM HaMHOro OTAWUYATCA OT CKOPOCTeN, WMMEeBLUMX
MECTO ANIA OKeaHCKOW CeAUMEHTAUMW FeonoruMyeckoro nPoLWAoro, Y4To MOXHO OOGBACHUTHL
pa3nuunemM MowHocTen. M3amepeHuAa ckopocTeii B kepHax 6GypeHWA noKasbiBaloT, YTO B
cpeaHeM Meny U OnuroueHe MMenu MecTo cpegHue 3HaueHua ckopocrei (2--7 B), B 3oueHe
OHW yBenuuunuch B 2 pa3a, a B HeoreHe-yeTBepTuuHoe BpemAa B 2—4 pasa (1,16—19). Takum
o6pa3oM, HECMOTPA Ha M3MEHEHUWA CPeaHUX ckopocted Bo BpemMeHu 3a 150 mnH. net B
2—4 pa3za, 3TUM (PaKTOPOM Henb3A 06BLACHUTL AeUUUT B HAKOMNEHWUU ocap.Kos B nenaruvanu
okeaHa, o6vemom B 10 pas u Gonee.

Ocuoauaaacs Ha HOBbIX KapTax MOLWHOCTe ocaao4Hou Tonwu MupoBoro okeaHa (puc 1),
aBsTop onpeaenun hakTUYECKUIA OG'bEM 0CaA04HbIX OTMOXKEHWI Ha AHO MupoBoro okeaHa —
OH OKkazancA pasHbiM 133 mnH. km® [1]. Takum o6paszom, dhaKkTuyecku B OKeaHax, CyaR
no o6bvemam, HaxoautcAa B 10— 15 pa3 MeHblUe 0Caao4YHOr0 MaTepuana, 4em MO)KHO 6b1n0 ﬁu
OXWRaTh, UCXOAA U3 TEOPETUYECKOro NOACYETa N0 peyHoMy cToky (1370 maH. km>).

MpuMeHeHHbI aBTOPOM NOACYET peanbHbiX (a He pacyeTHbix) abcontoTHLIX Macc 0caaou-
HOro BeulecTBa B OKeaHe, OCHOBaHHbIA Ha HE3aBUCUMBIX METoAax, NO3BOMWIT OXapaKTepuso-
BaTh 3TOT Aeduuut BewectBa (anA nocneguux 0,7 mnH. neT) KonuyecTBeHHO. B nenaruve
CKue 4aCTU OKeaHa, KOTOPble 3aHWMalT OCHOBHYK 4acTb NOBEPXHOCTU 3eMnu W, TakKum
o6pasom, ABNAIOTCA IMaBHOM 4acTbio rnobanbHOro 6acceitHa ceaAMMEHTaL MK, NPOHUKAET BCero
7,8% oT cTOKa 0OCafOYHOro BeLiecTBa, CHOCUMOro pekamu c cyww (Bcero 2,981 mnpa. T u3
nocrynawowmx us pek 23,92 mnpa. T 8 roa) (tabn. 1).

[ecduunt ocagouyHOro BewecTBa B nenarmanu AONONHAETCA AeUUMTOM U Ha wense
okeaHos U Mopew. Cyaa NO AaHHLIM W3yYeHWA B3BeCH, CKOPOCTAM CeauMEHTauuK, MOLL-
HOCTAM Ocaakos, abCconTHLIM Maccam B cpegHeM anA LwenbgoB MUpa COBPEMeHHbIe 0CaAKu
oTKnagbiBaloTcA Tonbko Ha 30—50% ux _nosepxHoCTH, a Ha OCTanbHOW MAOWaAu WAET pas-
MbiB ¢ 06HaXXeHMEM APEBHUX OT/NOXEHWA, KOTOpble NOKPLIBAKT rNaBHyo 4acTb (50—70%)
wensta [23].

TonbKo B Tex Cly4YaAx, KOrfa No BHEWHeMy Kpalo wenbda pacrnonoxeH ecTecTBeHHbIN
Gapbep — pud MU TEKTOHUYECKOE MOAHATWUE, B npeAenax wenbda BO3HUKAeT NOBYLUKA
0CagoyYHOro MaTtepuana, B KOTopow uaet o6pasoBaHue aBTOHOMHoOro 6acceiiHa.

3T KonuyecTBeHHble nMokasarenu AeduuMTa OCafOYHOrO BEWECTBa B Menarvanu oKeaHa
NOATBEPXKAAIOTCA M HE3aBUCUMbIMU AAHHBIMU NO ero cpeaHemy coctaBy. [pu 6GanaHcHbIX
NOACYETaX, OCHOBAHHbLIX Ha CTPYKType PevyHoro ctoka (ctok kpeMHesema v Kap6oHaTos),
Ha ponio GuoreHHoro BewecTBa B ocaakax (Kap6oHaT KanbumA M aMOpcHbIA KpemHesem —
onan) AOMKHO NpPUXoAUTLCA oT 6 a0 9,2%. OTcloaa BLIBOA O HUMTOXHOW POnU BUOreHHOro
npouecca: B okeaHe reoxMmMuyeckuih npouecc B uenom ects npexae scero (Ha 90—93%)
npouecc U3uYeCKUt, A elle TOYHEE — MeXaHWU4YECKUW, T.e. NPoUEeCcC MexaHWU4YecKoro pasHaca
1 chpakuMoHMpoBaHUA TBepAbIX (ha3, NocTynuBLIKNX ¢ Gepera, anNnOXTOHHbLIX; B BECbMa Manon
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Ta6bnuuyal
AGconioTHbIe Macchl TeppUrenHoro u GuorewHoro (kapGoHaTHOro u KPeMHKUCTOro) matepuana 8 pew
HOM CTOKE i B nenarudeckux ocaakax (MamepeHo no KapTam abeoniOTHLIX macc)

OTnoXKeHue B NenaruvecKknx ocaakax oKeaHos
Bup 0capouHoro Mocrtynnexue 8

maTepuana peyHOM cTokKe ATNaHTUYeCKWiA Tuxui UHancKunit Mupogoit

TeppureHHsin 22,1(13,5) 0,642 0,784 0,304 1,730

92,4(88,1) 52,19 67,90 50,88 58,02

BUoreHHbi 1,82 0,588 0,37 0,293 1,251

7,6(11,9) . 478 32,08 49,11 41,98

KpemHucreid 1,36 0,543 0,305 0,231 1,079

KapBoHaTHBLIN 5,7(89) 44,14 26,46 38,74 36,22

(CaCO, ) 0,46 0,045 0,065 0,062 0,172
Si0, am 1,9(3,0) 3,66 5,62 10,37 5,76

UTCIro 23,92(15,32) 1,230 1,154 0,597 2,981
100(100) 99,99 99,98 99,99 100

MMpumeuanne Mnpa. T/rog — B uucnuTene, % — B 3sHamenatene [21]. B ckobkax — no rocnea-
HUM ONPELeNeHUAM C Y4eTOM paboTh! [311.

crenern (6—9,2%) 3TOT (M3MYECKWIA NPoUecCc OCnoXHeH 6uoreHHsiM” [13]. Mpambie
NOLCHETL] CPEJHEro COCTaBa OKEaHCKUX OC3afgKOB MOKasanu owunboYHOCTL TaKoro
BbIBOAR.

Mo coctaBy peuHoit U okeaHckoi B3secy [20—22, 24—29] v no cpeAHemy cocTaBy OKeaH-
CKUX OCABKOB B BepXHeM Cnoe, a Takue B KONoHKax U KepHax Gypewua (1,22), ypanocs
BnepBbie Ha OCHOBE Gonee 3 Thic. aHanNW30B NONYYUTb NpeacTaBieHue O peanbHOM (a He Bbi-
YUCNEHHOM) CPefHEM COCTaBe B3BECH OKeaHa M AOHHbIX OTNOXXeHWM, a TaK>ke BCel OKeaH-
CK Ol 0Cafo4Hoi Tonwm. BuoreHHsIt MaTepuan coctasnAet [cymma CaCO; + SiO; (onan) +
+ Copr X 2] B cpegHem 40—-50% ot ocaaxa. lMpu onpepeneHvuy onana cpeaxHue COAep)KaHUA
ero OGbIMHO 3aHWKAIOTCA U YTOYHEHHbIe 3HaYeHUA MoryT 6biTh B 2 pasa Bbiwe (30], T.e. 6uo-
redHet BKknag 8 6—9 pas Bbiwe, yem no onpegeneHnam H.M. Crpaxosa.

CpaaHuil cocTas COBPEMEHHbIX OCagkKoB BnM30K K cpefiieMy cOcTaBy KepHoB rnyb6oko-
80aHOIO BypeHnAa anA nocnefHux 160 mnH. ner, T.e. 3Ta 3aKOHOMEPHOCTb (KonuuyecTBeHHaA
W KayeCTBEHHaA) He cny4aiHoe cobbiTwe, npucyliee NULIb COBPeMEHHOMY 3Tany, — OHa
XapaKTepHa ANA BCero Me3030MCKOro-KaiHO30WCKOro 3Tarna pasBUTWA OKeaHa, BEPOATHa
¥ anA aHepo30A B LleNOM. :

AsTop coctasun B 1971 r. nepsylo KapTy cKopocTel ceaAnmeHTaumm B MUpoBOoM oKeaHe
anA cospemenHoro atana [14—17], nan npuHUMNBLI BLIMUCNEHWA CKOPOCTEN HE3aBUCUMbBIMU
MeTOAAMKU, 8 TaKxe onpeaenvun abcontoTHble MacCkl He TONbKO OCAfOYHOrO MaTepuana B
i4eIOM, HO U ero 6uoreHHbix KoMnoHeHToB — CaCO;, amopgHoro kpemuesema, Copr ¥ Ap.
B ocagkax okeaHa. Mo 3Tum onpeaenennaM nocneaHue 0,7 MNnH. neT B roj B cpefHeM MocTas-
nAaeTcA B okeak pekamu 22,1 Mnpa.T B3Becu (cm. Tabn. 1), a ocaxaaetcA Ha AHe (3a npepdena-
Mu M3o6atbl 3 KM) Tonkko 1,730 mnpa: 1, T.e. 7,8%. WHave roBopAa, noaaBnAtoLlan 4acTb
peuroit Basecu (92,2%) yyacTvA B nenarvveckoi CeanMEHTauuu He NPUHUMAET, OCAXKAAETCA
rae-To no nepudepun oKeaHa, YeM U BbI3bIBAETCA OrpOMHbIA AeULUT OCaAOuHOTO BellecTsa
& nenarvany. Ecnv ucnonb3oBaTh YTOYHEHHble faHHble B peyHom ctoke [31] — 13,5 mapa. T,
TO NPORUKHOBEHWE B3BECU B nenarvanb coctasut 12,8%.

Obnactb aAedhuluTa OCAZOYHOrO BELLECTBA 3aHMMaeT OCHOBHYIO 4acCTb AHAa OKeaHa: 3To
nenaruans (oxono 77% nosepxHoCcTU MUPOBOro oKeaHa) , @ TaK)Ke 3Ha4YMTeNbHaA 4acThb LWenb
a u cknoHa. Becero, Takum obpasom, cbnacte petuuuta coctaenAer 85—90% oT nosepx-
Hocty AHa MupoBoro okeana. OTcioaa o6lwas nnowaas obnacrer aHOManbHO BbICOKWUX CKOPO-
cTeii, rAae HakannMBaeTCA rnaBHaA 4acTb OCaflOMHOrO BELIECTBa OKeaHa U 3emnu, B Uenom
coctasnaeT Beero 10—15% ot nosepxHocT Muposoro okeaHa (36—55 mnH. Kkm?).



3. NTABUHHAA CEAUMEHTAUWUA NEPBOIO rMOBANBHOIO YPOBHA —
YCTbA PEK

O nepeBoae pevHol B3BeCH B OCaAKW CBUAETENLCTBYET TO, YTO B peKax Bbilie 3cTyapues
cpeAHue ee KOHUEHTpauuu B Boje coctaBnawT ana pek: Manr 1200 kr/n, kg — 2448 mr/n,
XyaHxa — 14975 wmr/n, [Jemepapa — 3000—10000 mr/n; B cpeaHem AnA peK Mupa —
360 mr/n [22].

B 1O e BpemMA B oKeaHe 3a npegenamu Gapbepa peka—mope OBblYHble KOHLEHTPaUun
B3BecH B Bopax Ha wenbte 1—10 mr/n, a Ha maTepukosom cknoHe 1—0,1 mr/n (npu cpen-
Hel KOHUeHTpauum BaBecu B okeaHe okono 0,1 mr/n).

Takum obpasom, CpeAHee coaep)kaHWe B3BecW 34eCb MafaeT B COTHW W ThICAYM pasz, 4T1o
NOATBEPXKAAeTCA U MPAMbIMU ONPeAeNneHnAMU CKOPOCTEN ceamMeHTauuu B acTyapuax. Cko-
pPOCTb ceguMeHTaunu B aenbTax pexk coctaBnAeT: PoHa — 5000—6000 B, AmazoHka — Gonee
100 B, Hun — 160—320 un 6onee 320 b (puc. 2), MNoaosapu — 1000—3000 B, Mapua (HhxHan
Awmepuka) — 10000 B v MeHam (Cuanickuin sanue) — 6onee 30000 5 [14, 22] . Benuku cko-
pocTtu ceaMmeHTauum B A3OBCKOM MoOpe, NPeACTaBfiAlWEM COBOl KPYMHbLIM 3CTyapuit
(2400 B), v B pane mect BanTniicKOro MOpA, Takke ABNAIOWErOCA KPYMHLIM 3CTyapuen.
B nenaruvanv okeaHa cpegHvWe CKOpPOCTY CeaAMMeHTauum HaxoaAaTcA B npedenax < 1w 1—10 B,
a Ha wenbde 06b14HO B npeaenax 10—100 B u TonbKo B oTAenbHbIX MecTax 6onee 1006 [14].
Takum o6pa3oM, CKOPOCTU CeAUMEHTAUUN B 3CTYapuAX U AenbTax, T.e. Ha rpaHuUe pera—
MOpEe NaBuUHHbIE — B COTHU U ThICAYM Pa3 Bbillle, 4eM B OKeaHe.

MakcumarnbHble BenUYMHbI MOLLHOCTEN OTNIOXKEHWI onpefeneHbl ANA AenbT pex: [akr u
BpaxmanyTtpa — 6onee 15 kM, AMazoHka — A0 12 KM; ANA Apyrux AenbT KPyMHbIX PeK A0
5—10 km (puc. 3).
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Puc. 2. Mpumepe! NaBUHHON CeaMMEHTaUMU Ha NepBoM rnobanbHOM ypoBHE B yCTbAX pek Huna u Ama
30HKM [59, 60]

Ckopoctu ceaumenTaummn (mm/1000 net) ana Amasonku: A — ronouen, B — BuckoHcuH, 7 — menee 20,
2 — o720 po 40, 3 — ot 40 po 60, 4 — Gonee 60. AnA p. Hun: B — ronouen, I — BUCKOHCUH, T — meHee
40; 2 — 071 40 po 80; 3 — o780 no 160; 4 — ot 160 no 320; 5 — 6onee 320
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Puc. 3. PacnpeageneHue ocafo4HOro mMatepuana B AenbTax u NOABOAHLIX KOHycax pexk lMaur u Muccucunun
161/

A — paspe3 0capoyHOM Tonwwm 6113 ycTees pek MaHr u Bpaxmarytpa, 6 — paspes ocano4Hoi Tonwu
Mekcukanckoro 3anuea (K tory ot ycTbA peku), B — Hasemuble yacTu aensTel p. Muccucunu, chopmu-
posaslmecA 3a 5000 net; aenbTbl NPOHYMEPOBaHL!I B NOPAAKE UX BO3ZHWKHOBEHUA

Kak BuaHO u3 Tabn. 2, naBUHHAA CEAUMEHTaUUA Ha NepBoM rnobanbHOM yposHe (ycTbA
peK) XapakTepu3yeTCA OuYeHb BbICOKMMU ckopocTamu ceaumentauum (100~-1000, a B pApe
mect u 6Gonee 100 Tbic. B) U OrpOMHbLIMM MOWHOCTAMU OCAafO4HbLIX OTNOXeHui (no
10—16 kM) .

CyaA no KOHUEHTpauuAM B3BecU Ha py6exe peka—mope, rNaBHaA 4acTb OCaQOYHOrO
BEeWecTBa, CHOCMMOro PEeKamMu C CyluM, Ha COBPEMEHHOM 3Tane 3a npeaensi AenbT (U ux
NMOABOAHLIX NPOAOMXKEHWUI) He NpoHuKaeT. MIMeHHO Ha rpaHuue peka—Mope NPOVUCXOAUT
UCKNIOYMTENBHO 3HEPrUYHAA pa3rpy3kKa BoA OT B3Becu: €e KOHUEHTpauuu Ha Hebonbliom
PacCTOAHWMU CHW>KAIOTCA B COTHW M TbICAYM pa3, YTO OTBevaeT CKOPOCTAM CeAUMEHTauuu.
LononHutensHo Ha Hapbepe peKka—Mope B AOHHble OTNIOXXEHUA NOCTynaeT U MHOro 6uorex-
Horo marepuana, o6pa3oBaswierocA B obnactv KoHTakTa BOA.

Ha cospemeHHoM 37ane okono 90% TBepAOro BeWecTBa PeYHOro CTOKA OcakaaeTcA Ha
nepBom rnobanbHOM ypoBHE; ‘'NMPOCKOK’’ 3a ero npeaensi cocrasnAet He 6onee 7—10%, T.e. B
06nacTb nenarnanu ceivac TEPPUreHHbIM OCaf0YHbIA MaTepuan NoNTU He MOCTYyHAaeT, C Yem
CBA3aHbl MHOOYUCAEHHbIE NePepPbIBbl U BbIXOAbI APEBHUX NOPOA Ha AHe.
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Tabnuua 2

MNMoka3zaTenu NaBUHHONM CEAMMEHTaLMM Ha NepBoM rnobanbHOM ypoBHe
(RenbThbi 1 ICTyapuK KpynHekwmx pex)

MyTtHocTe | CkopocTb
Mnowaas | BoaHbIi E:::"“e"‘ MyTHocTe | BOA Ha CBAUMEN: m%fr'::;z;
Pexa Boaocbopa, | CTOK, e PEYHbIX 6apbepe Tauuu B SrRoeHIR
MNH. KM2 | km3/rog oo Boa, Mr/n | peka— nensTe n
TOR Mope konyce (B) | M
1 2 3 4 5 6 7 8
laHr n Bpax- 1,48 971 1670 600—1700 1-0,1 100—-1000 16
manyTpa
AmazoHKa 6,15 6300 900 142 0,5-0,1 100-1000 12
Mwuccucunn 327 580 210 362 0,1 > 1000 no 15-18
Wha 0,97 238 100 420 0,1-1 100—-1000 10
Hun 2,96 30 110 1800—-3600 400 >2
(Coep.~0)
Hurep 1,21 192 40 208 <1 200 9—-12
KoHro 3,82 1250 43 34 1-2u<1 400 6

MpumeuwaHnue 2—5—no [21], 6-8 —no [1, 2, 14].

B HepaBHeM reonoruyeckom npownomM (BO BpemMA nocrneaHero onefeHeHWA U MHOTO-
KPaTHO [0 Hero), Koraa npoucXOAuNO CHUXKEHWE YpPOBHA OKeaHa, 06BOAHEHHbIE, Kucene-
obpa3Hbie OTNOXEHUA AeNbT CMEeWanucs BHW3 NO MaTepuKoBOMY CKIIOHY. JTan OTOMKeHUA
rnaBHOW 4acTM OCAflOMHONO BeLleCTBa Ha MepBOM rnobanbHOM YPOBHE CMEHASICA 3Tanom
pa3mbiBa OTMOXEHWUA AenbT U WenbhoB MacCOBbIM pPasBUTUEM FPaBUTUTOB U nepemelie
HWeM BeLLEeCTBa NepBOro YpPOBHA rPaBUTUTaAMW Ha BTOPOW YPOBEHb — K OCHOBAaHMKO KOHTU-
HEHTaNbHOMO CKJIOHA, @ TAK)KE YaCTU4YHO U B nenaruanb. CKOpocTh ceauMeHTauMv B nenarvanu
Ha 3TUX 3Tanax BO3pacTana, yMeHbLUanuch NNoLLaAn HEOCAXKAEHUA UNU pa3MbiBa, CBA3aHHbIE
¢ neMunTOM BellecTBa, COKpPaLLanuch NepepbIBbI.

CHurkeHne 6Gasnca 3po3uv NPU CHUXKEHUM YPOBHA OKEaHa MOXET NpUBOAUTHL K PasMbiBy
M nepeMelleHUt0 Ha HWXKHWUWA YPOBEHb NTABUHHOW CeAMMEHTaUuM TONMbKO 4aCTU [AenbTOBbIX
OTNOXEHWUW, HO NPU 3HAYMTENbHbIX MOHWKEHWAX ypoBHA — A0 100—200 m B o6nactb pas-
MbIBa MOMNajanT He TONbKO AENbTOBbIE, HO U LWenbhOoBble OTNOXEHMA, HEPEAKO MPU 3TOM
Becb Marepuan ‘“‘cMeTtaeTcA’ BNMoTek A0 6poBKU wenbta. BypeHue Ha wenbte paer atomy
MHOrOYUCEHHBIE 0Ka3aTeNbCTBa.

4. NABUHHAA CEAUMEHTAUUA BTOPOrO rinoOBANbHONO YPOBHA —
OCHOBAHUE KOHTUHEHTAJIbHOTO CKIIOHA

Mpouecckl ceauMeHTauMU U YCNOBUA, CYLWECTBYIOUWME HA KOHTUHEHTaNbHOM CKIOHe Y
ero OCHOBaHWA, a TaK><e U 0CafaouHO-NOPOAHble BacceiHbl 3Aeck O6GpasywwMecs, cranu
M3y4aTbCA NULLb B NATUAECATbIE FOAbl HAWIEro CTONETUA, KOrAaa BO3HWUKAW TexHWuYeckue
BO3MOXHOCTU ANA TaKuX WccrefoBaHuit (ceiicMonpodunupoBaHue UM Apyrve reodusute-
CKWe MeTOAbl, UccnenoBaTenbCcKkue NOABOAHbIE NoaKwu, rny6okoBoaHoe BypeHue, ANMVHHbIE
KONOHKMW 1 Ap.) .

YcnosuAa ocaaKoOHaKomMIeHUA 3Aecb HeobblYHbIE, @8 MOTOMY U 3aKOHOMEPHOCTU OCaAOY-
HOro nNpouecca 34ech MHble, YeM Ha wenbge unu B nenarvanu okeaHa (puc. 4).

naBHaA ocobeHHOCTb 3ToM 06nacT — orpoMHbIn nepenas BoicoT: ot 130—200 m (6pos.-
Ka wensha) po 3,5—4 Km, 7.e. B CpeAHEM NPUBNUIUTENLHO B 4 KM, U 3HaUUTeNbHaA KPyTHU3Ha
cknoHa. B cpeaHem ana MupoBOro okKeaHa yrofl HaknoHa CKfoHa OKOJo 4°, unu 70 m/Km,
HO LWIMPOKO PacpocTpaHeHbl U Gonee KPyTble ydacTku (NpoTUB cpeaHero Haknowa 0,1°,
unn 1,7 M/KM AnA wenbgoB mMupa) . KOHTVIHeHTaanbM:& CKNOH OKeaHa — 3TO B 06LieM 04eHb
y3Kaa nonoca wupuHoi 8 cpegHem 20— 100 kM. Ha Hem He MOryT 3a4ep>KnBaThCA CKONbKO-
HUBYAb 3HAYUTENbHbIE KOMUYECTBAa OCaAKOB, 3TO CBOEO6Pa3HbIN TPaMMNMUH UMW YCKOPUTENb,
Ha KOTOpbI/ cOpackiBalOTCA U Pa3roHAOTCA A0 BONbLINX CKOPOCTEN Macchl PbiXfbiX 0CaaKOB.

KpyTusHa cknoHa, Kak U Ha FropHbIX XpebTax cyluu, — BaXkHeWLauit hakTop, onpeaenAto-
LMA YCNOBUA ceAnMEHTauuu. Pbixnbii 06BOAHEHHbIN 0CAaf0OK Ha CKMOHax, 6AM3KUX K yray
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Puc. 4. Nuncorpacduyeckan Kpueaa 3eMnm M ypoBHM NaBUHHOW ceauMeHTauuu

eCTeCTBeHHOro OTKOCa, HaKannuBaeTcA A0 AOCTMIXKEHUA OnpeaeNeHHOW KPUTUYECKOW MaccChbl,
nocne 4ero MPOMCXOAUT ‘CPbIB OnoOKa M ero naBWHHOE ABUXEHUE BHWU3 MO CKMOHY. CKoH
npeacraBnAeT coboi Kak 6bl 'NOPUMOHHLINA annapat’’, onpeAenAlLUA NPepPbIBUCT LI XapaK-
Tep, UMKIIMYHOCTbL Mpouecca B rnaBHONM 06nacTu HaKoOMMNeHUWA — Yy OCHOBaHUA CKMoHa. JTu
nopuMu MoryT 6biTb UK LenbHbIMKU GI0KaMU 0CaloOYHONro BELLECTBA, CMELLalLWLUMUCA Mea-
NEHHO NO NOMOroMy CKAoHy (onon3uu), unu ABMWXKYWMMUCA C BonbLIOK cKopocThio (nasu-
Hbl) MO KPYTOMY CKSIOHY ¥ Pa3buBalOLWMMUCA MPU 3TOM Ha Mefnikue GMoku U BamMyuusaio-
wmeca. Mpu B3IMYyYMBaHUM MOXET BO3HMKATb MOTHAA CYCMEeH3WA, HanNnOMMWHAKOWaA MMUHKU-
CTbiA pacTBop AnA OypeHuA, KOTOpaA nojaep)kuBaeT “Ha nnaBy' KpynHble 06nomMKu U
CX0AHa ¢ HaseMHbIM cesniem (3epHOBbie MOTOKU). 3TOT MOABOAHBIA CefieBbid MOTOK Mpu
ceoem 6biICTpOM ABMXKEHUM MOXKET euwle bonee pa36GaBNATLCA BOAON, NaMUHapHOE ABUXKe-
HUME B HEeM CMeHAEeTCA TypOyneHTHbIM, BO3HWKAEeT CYCrMeH3UOHHbIA NoToK. B 3aBucumocTu
OT cOveTaHuA ycnosuii (AnUTensHOCTL Pa3roHa .noToKa, usnMMecKmne CBOMCTBa ocaaKa u ap.)
3TU TUNbl MNepeMeLIeHU OCafOYHOro BELLeCTBa MOryT MeHATbCA B MNPOCTpPaHcTBe U BO
epemeHu. [1nA BTOpOro rnobanbHOro ypoBHA rpaBUTALMOHHLIN MEeXaHU3M ceauMeHTauum —
NyNbCUPYOWWIA Wan  NOPLUUOHHbLIN No CBOEW CywHOCTUM — WUMEET FNnaBHOE 3HaueHue
(B oTnuume oT oBnacreit HOPManbHOW CEAUMEHTauuWM), XOTA OH WAET OAHOBPEMEHHO WUnu
nepemMexaeTcA C MepuofaMu HOPManbHOM CeAMMeHTauMu ‘‘4acTuua 3a 4acTuuen”. Moatomy
NpepbIBUCTOCTh W UUKAMYHOCTL — BakHellne oco6eHHOCTM 0cafloyHblix 06pazoBaHMil 3TOro
YPOBHA. «

Ha KOHTUHEHTanNnbHOM CKNOHE HOBOro Ocajo4YHoro BellectBa He obpasyercA, Kpome
HE3HAYUTENbHOrO KONWYECTBa, 3axBaTbiBAEMOro npu BbipaboTke NOABOAHbLIX: KaHbOHOB
v nonuH. B 3tom y6exkaeeT 71O, YTO NOBEPXHOCTb KOHTWHEHTanbHOro CKNOHAa COXpPaHAEeTcA
B pAae MecT Ha npotaxeHuu 100—150 mnH. net, oHa He cpe3aHa W He paspylueHa 3Hauu-
TeNbHO, XOTA M3BOPOoXKAEeHa CUCTEMOM AONMH U KaHbOHOB.

Bce Buabl rpaBUTaUMOHHOro CMELLEHWA BellecTBa KaK 6bl CKNaAbIBAlOTCA Yy OCHOB&
HUA CKNOHa, Co34aBaA 34€eCb KPynHbie OCaflovHble Tena, — 3To rnobanbHaA obnacTts rocnoa-
CTBa rPaBUTUTOB.

Cama ke 06nacTb KOHTMHEHTanbHOro CKnoOHa, 3aHumatowan 5,6% nosepxHocTu 3emnu
(pric. 4), ABnAeTcA Kak Obl ““3KpaHOM', oOTcloga AaXke OCaXKAalOLLMICA '‘yacTuua 3a
yacTuuen’’ marepuan cbpacbiBaeTcA B HWKHIOK ee yacTb (OCHOBaHWe CKMoHa), rae NoTokwu
TEPAKOT XUBYID cuny, — o6nacTe NaBMHHOW aKKYMyNAUUK.

MoAHOXUWEe KOHTUHEeHTanbHOro CKnoHa 3aHumaet 4,8% ot noBepxHocTu 3emnu (puc. 4).
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Mnowans cKnoHa, ABNAKUWLErocA 06nacTei0 NOArOTOBKWU M TPAHCNOPTUPOBKWU 0CafouHOro
marepuana (c | Ha |l ypoBeHb), — 28,6 MnH. KM, 4TO HeMHoOro Gonblue, Yem obnacTb rnase-
HOrO HaKONNEHUA (aKKYMYNAUMK) Y NOAHOXKMA 25 MAH. KM>. .

CKOpPOCTY CeaMMeHTauuyu 34ecb WMeKT faBuHHbie 3HavenuAa (cotHu B). Benuku taxke
M MOLLHOCTU OcaaodHbix Ten (a0 nopoa noxa). O6nacTe BLICOKUX CKOpPOCTEW U MOLL-
HOCTell OMOACHLIBaeT OKeaHbl U MOPA Y OCHOBaHMA CKMIOHOB. Takue >ke MoAca naBUHHOMN
ceAiMMeHTauMM BTOPOro YPOBHA BO3HWUKAKOT M y OCHOBaHWA MNOABOAHLIX LOKONeW OCTpo-
BOB, NOABOAHLIX XPeBTOB U MOAHATUKU, T.e. Tam, rAe YCNOBUA CEAUMEHTaUUU HaNOMUHAIOT
ycnoeua 6nu3 marepukoBoro cknoHa. CogeprkaHue B3Becu Aaxe 'y AHa B Nepuoabl Mexay
NnoTOKaMy rpaBUTUTOB HE3HAYMTENbHbI, MOCKOMbKY rNaBHaA 4acThb BelLlecTBa NepemMeLLaeTca
no NOBEPXHOCTY AHA.

Pa3sHble 4acTM KOHTMHEHTANbHOrO CKNOHa OKEaHOB M MOped WMEIT Pas3Hbl BO3PacT,
T.e. CUCTEMa CKJIOH — OCajo4HOEe Teno AeicTByeT pa3Hoe BpeMA. MaKcuManbHbI Bo3pacT
B HaCTOALlee BPEMA YCTaHaBNUBAETCA TEKTOHUKOW NUTOCHEPHLIX NNUT, Ha3eMHOM W OKeaH-
ckou reonorver B 150 MnH. ner, MMHUMArbHbIN, MOXET BbITb, HECKONLKO MUNNNOHOB neT,
a B oTaenbHbIX Bogoemax (CpeausemHoe n YepHoe MOPA) ¥ MeHbLUE.

lMoHATHO, 4TO HauMbonbluMe KONUYecTBa OCafoOYHOro MaTepuana AOMKHblI HaKanaMBaTbCA
B eAuHULY BPEMEHW Ha BTOPOM YypoBHe 6nu3 ycTheB KpynHenwuux (U gpeBHeRwux no
BO3PacTy) peK, B ryMuaHbIX 30Hax C HaubonbwuM MNOCTYMAeHWEM TeppureHHoro u 6uo-
reHHOro ocagoyHoro BewiectBa. MuHMManbHbIe KOMMYECTBa BELLECTBa W, ClnefoBaTenbHO,
MUWHUManbHbIE TOMM BO3HWUKAOT B apuAHbiX 30Hax C AePULUTOM OCagO4YHOTO MaTepuana,
a Tak)ke TaMm, rae cucTtemMa Nnojayv matepuana Ha nepebi ypoBeHb Monopaa. JlasuHHaA cean-
MEHTauuA NepBOoro M BTOPOro YPOBHEN, TakumM 06pa3om, TECHO CBA3aHa C 30HaNbHOCTBIO
CpeAbl CyLIU U OKeaHa.

TeKTOHMYECKOW Mo3uvumen 3Toro Tuna ceauMentaumm (CBA3bL C NacCUBHLIMU OKpavuHamu)
onpeaenAeTcA Haubonbllee pacnpocTpaHeHWe KPynHbIX OCaAOYHbIX O6pa3oBaHUN Ha AHe
AtnaHTuyeckoro v Whawiickoro (kKpome u4actu, npunexawien K WMHAOHe3UM) oOKeaHOB.
Tuxuit OKeaH OKPYXKeH aKTUBHLIMWU OKpauHamu, U TonbKo Yy GeperoB AHTapKTUabl pas-
BUTbI NacCCUBHbIE OKPaUHbI.

5. TUNblI NABUHHOW CEAUMEHTALUUN BTOPOIO YPOBHA

OcafouHbie Tena BTOPOro YPOBHA NaBUHHONM CeauMeHTauunM MOXHO Pas3fenuTs Ha: a) oca-
[OYHble TeNa NaccuMBHbIX OKpauH okeaHoB, 6) ‘‘manbix okeaHoB” (MoOpei c KOpoOW OKeaH-
CKOro Tuna unu 6nM3Koro K Hemy), B) OKPauHHbIX MOPeW, ) BHYTPEHHUX Mopeln C KopoW
KOHTMHEHTanLHOro TUNa (He paccMaTpuBaeTcA).

a) NaBunnan ceAnMeHTaUMA H3a NACCUBHLIX OKpPauvHax OKeaHoB

O6nactv naBuMHHOW CeAMMEHTaLMU C LUMPOKWUM PacnpoCTPaHEHWEM TPaBUTUTOB OMNOACHK
BalOT 34eCb OCHOBAaHWE KOHTUHEHTaNbHOro CKNoHa. B pRAe MecT MOWHOCTbL 0CafO4HOTO
tena paocturaetr 8—10, a B oTaenbHbix MecTax U 15 KM, T.e. TaKOro >xe NOpAAKa, YTO B Noa-
BOAHBLIX KOHycax BblHOCa Ama3oHku, WHAa, Tanra u BpaxmanyTpbl u pAaga aApyrux Kpyn-
HbIX PeK.

MMraHTckum pekam O06bIYHO COOTBETCTBYHT Ha BTOPOM rno6anbHOM YpPOBHE IUraHT-
CKMe NoABOAHble KOHYCbl BbIHOCA Y OEHOBAaHWA CKfoHa — cheHbl. Mx BoszpacT Hepeako
onpenenAeTcA B AECATKW U COTHU MUNNWOHOB neT. B oaHWX cnyvaAXx NOABOAHbIE KOHYChbI
BbiHOCa npoaonkawoT aenbThl (BeHranbckuit KoHyc BeiHOCA), B ApYruX — AeNbTbl Pa3BUThI
cnabo v rnaBHaA 4acTb OCaflOMHOrO MaTepuana ocaXkaaeTcA B KOHyC BbiHOca (p. AmasoHka
v ap.). Pek-ruraHToB v B NpoLNOM, U Ha COBpPeMeHHOM 3Tane CpaBHUTeNnbHO mano. bonk
WaA 4acTb MO NPOTAMXEHHOCTU Y OCHOBAHUA KOHTUHEHTAMbHOrO CKOHA NPUHAANEXUT Men-
KWM MECTHbIM CUMCTEMaM [peHa)ka Luenba U CKNOHa, NoKanbHbIM U PeruoHanbHbIM CUCTe
MaM MOABOAHbIX KaHbOHOB, KOTOpble COBMPAlOT OCaAOYHbLIN MaTepuan CO 3HaYUTENbHbIX
nnouianen cknoHa (ocaakoc6opHam cUCTEMa), TPaHCMOPTUPYIOT W CTPYd>KaloT ero y OCHOBa-
HuA cknoHa. Ha cknoHe, Takum obGpasom, MMeeTcA aBTOHOMHaA cobupatowan, TpaHcrop-
TUPYIOWaAA W aKKyMynupyrowaa cucteMbl. 34ecb BO3HUKAKT OTAeNbHble KOHYCbl MW
cMCTEeMbl KOHYCOB, BbITAHYTble B MNiaHe BAONb OCHOBaHWA CKfoHa. lpu anurtenbHol ceau-
MEHTaUUX Ha MAaCCUBHLIX OKpPauHax KOHYCbl MOryT MEHATb CBOE MOMNOXeHue u B paspese
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ocajoyHonopoaHble 6acceiHbl OCHOBAaHWA CKMOHd NPEACTaBMAKT COBOW OTNOXKEHUA OA-
HOFO WNN HECKOSIbKUX HaNOXeHHbIX MO BEPTUKANM U HepeaKO CMELLEHHbIX MO FOPU3OH-
Tanu KOHYCOB BbIHOCa.

OavH u3 nNpumMepoB NaBUMHHOW CeAMMEHTaUMW — MNOABOAHbLIN KOHyc p. Ce. JlaBpeHTuUA.
OT1a peka 3aKaHYMBaeTCA 3cTyapuem, AenbTbl He umeeT. KoHyc p. Ce. JlaBpeHTua cywe
cteyer Gonee 150 MnH. neT, OH NeXwut Ha 6Gonbwux raybuHax — ot 2 ao 5 Teic. M. OnuHa
KoHyca okono 600 km, wupuHa 250—300 km. Mo nnowaan — 3To uwenaA crpaHa, B 6 pas
6onbwe no Tepputopuu, Y4em Benbrua. MoWHOCTL OCafoO4HbIX OTAOXKeHuit 80 8— 10 kKm
[32, 33]. CpegHue ckopocTW ceauMeHTauuMuM B npepenax KoHyca AfA FONOLEH2 OKONo
100 B, a anAa nocneaHero oneaeHeHnA o 200—30056, T.e. naBuHHbIe. Y ron HaknoHa KoHyca
B ero BepXHel 4acTu coCTaBnAeT 0KONo 5°, a B HUXHen — meHee 1/4°.

KOHTUHEHTanbHbLIN CKNOH KaHaabl AOCTaTOYHO KPYTOW, Ha HEM BUAHbI MHOTONYMUCNEH-
Hble cneabl OTpbiBa OMON3HEW, LWWPOKO pa3BUTbl Y4YacTKW BbIXOAOB APEBHUX MOPOA.
O6cToATenbHOE MCCNEAOBaHWE KOHTUHEeHTanbHb!X oKpaud Kanaael [34] nokassisaer
octaTku penukToBbix OlNB, KoTopblie 6bINV pazopBaHbl CPEAUHHBIM XpPeBTOM U OKazanuch
Ha pa3HbIX CTOPOHax ATNaHTUKMW, yaaneHHbIMU Ha MHOTUE ThICAYM KUTOMEeTPOB.

JleTanbHble WccrneaoBaHWA ¢ NpuMeHeHWeM 6GypenuAa y aTnaHTuveckux 6Geperos CIUA
Aanu BO3MOXXHOCTb OMpPeAenuTb MOLLHOCTb OCafl04HbIX OTNOXeHuA y cknoHa B 10—12 km
[35], a Bo BnaauHe BanTumop, KOTOpaA Hayana 3anoSIHATLCA elle A0 pa3saeneHus Amepu-
KaHcKol u EBpaasuatckou nnut (B Tpuace—HWXHeM tope) , paxe ao 15 km [36].

Ha koHTuHeHTanbHOW okpauHe HopBexcko-IpeHnaHackoro 6acceiiHa packpbiTue okeaHa
Npou3oLINO 3HauYuTenbHO nosaHee, yem y 6Geperos Jlabpasopa, — 60—40 mnH. neT Hasan
[37] un 6bino aAByx3TanHbM. Boonb KOHTWUHEHTanbHOMW oKpauHel HopBeruu npoTArusaeTcA
MOLLHaA Tonuwa 0cafKOB C MaKCUManbHbIMU 3HaYeHnAMU MoulHocTelr Gonee 9 km. 310
OocajloyHoe Teno, BMAMMO, MNPOAOMKaeT ocaaouyHoe Teno CeBepHOro MOPA; HWXHUE ero
yacTu csAzaHbl ¢ ApesHumMu OMB, kotopsbie 6Gbinu 3aTem pa3lopBaHbl pudiToBbIM (CcpeavH-
HbIM) xpe6TOM U oKazanuck Ha nepudepun oKeaHa.

6) JNlaBuHHaA ceguMeHTauMA B ''ManbiXx oKeaHax''

KpynHeiwmne Mopa (‘‘manblie okeaHbl’”) WMelT kKopy OkeaHckoro Tuna (Mekcukan-
ckuit 3anue, CpeausemHoe, YepHoe mopAa) .

OpHa u3 papeBHenwux obnactel NaBMHHOW ceaumeHTauny — MeKCUMKAHCKUWIA 3anuB —
Mo [AaHHbLIM TEKTOHUKU NAUT cyuwectByeT Gonee 150 mnH. ner. 3peck Gbinv NpoBeaeHb!
MHOTOYUCIEHHbIE MUCCNEAOBaHUA CEMCMUYECKUMU MeToaamMu, nponaeHo okono 15 ckBeaxuH
rny6oKoBOAHOTO GypeHuA, a TaKKe MHOr1e ThICAYM HePTAHBLIX cKBaxuH. MOWHOCTL TONBKO
KaHO30MCKUX OTNOXeHWI Ha AHe 3anuMBa KonoccanbHa — oHa AOCTUraeT 5 KM B LeHTpanb-
Holi u 15—18 B8 cesepo-3anagHov 4actu 3anuea [38, 39]. CkopocTtu cegvmenTauun 500—
1000 n 6onee 1000 B.

B CpeauzeMHoM Mope NaBuHHbIE cKOpocTU ceaumenTauumn (Gonee 100 B, a B pAge mect
6onee 2006) BcTpevatoTcA no nepudepun atoro Bosoema [40].

ConocTaBneHue KapThl pacnpefeneHna CKOPOCTEX B rofioleHe ¢ KapTon U3onaxut ocafoy
HOWM TONUWM NOKa3blBaeT CyLLEeCTBEHHbIE OTNWYMA: MecTa HaKOMeHUA OCafoYHOro BellecTBa
B ronoueHe u Ha 6Gonee paHHWUX 3Tanax Pa3BUTAS BOAOEMA CYWECTBEHHO OTMM4AIOTCA.
B CpeamnszemMHOM MoOpe OCafiouHbIM MaTepuan He CLCPeaoTo4YeH Y OEHOBAHWUA CKIIOHa. OH'
30eck Kak 6bl CMelleH K LeHTPanbHbIM 4acTAM BoAOemMa. ITO CBA3aHO C HEO6bIYHOW UCTO-
puel 3TOro BoAOemMa, KOTOpbIV TEPAN CBA3b C OKEaHOM M nepeckixan (MeccuHcKue aBanopwu-
Tot) . [py 3TOM rnaBHaA 4acTb OCAaAO4HOrO BeulecTBa cHocunack B Haubonee rny6oKue YacTu
BoAOEMa.

B coBpeMeHHbIX ocagkax YepHoro MopA naBuUHHbIE CKOpPOCTU ceaumeHTauuu 6onee 100 B
OTMeYaloTCA MO nepucepun, a B LEHTPanbHbIX YaCTAX pacnonaralTcA Tpu NATHA CO CKOPO-
ctamu MeHee 1006 [41]. IMaBuHHble ckOpPOCTM 06HapyeHbl 3A4eCh U MPU aHanU3e KepHOB
rny6okoBoaHoro 6ypeHusa, OAHaKO KepHbl He Aocturnyv v 1/10 vactu obuiert MOLLHOCTU
ocapgouHon Ttonwu. Mo paHHbIM reodM3nKiK, OCaAO4HLI Yexon YepHOro mMopa umeeT MoulL-
HocTb 8—12 KM, a KOpa 3TOro BOAOEMA B LEHTPaNbHbIX €ro 4acTAx "'A0 HEKOTOPOW CTeneHu
okeaHuyeckan” [42]. PacnpepeneHue MolwHOCTen Ha 2-M ypoBHe 3aechk, Kak u B Cpepu-
3eMHOM MoOpe, aHoMarnbHoe (LeHTpanbHbIN TWUM), YTO CBA3aHO C MHOFOKPAaTHbIMU HapyLue-
HUAMMW CBA3U MOPA C OKEaHOM. :
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B) JlaBuHHaA cegMMeHTaUMA B OKPaUHHBLIX MOPAX

3Ty MOpA oTaeneHbl OT OKeaHa OCTPOBHbIMU AyTraMu U KOpa B HUX OTHOCMTCA 60MbLUMH-
CTBOM WuccnepoBaTenei K KopaM nepexoAHoro Ttuna. Bce 3T Bogoemsl B uctopum pas-
BUTUA 6bInn cBA3aHbl ¢ MUPOBLIM OKEaHOM, OTpaXkanu KonebaHua ero ypoBHA.

B cesepHo# yactu AnoHckoro mopA BeiaenAetcA OMNB Tatapckoro 3anuBa ¢ MakKCUMansb-
HbIMU MolHocTAMU 4—5 kM n Gonee [43]. Toro e NopAAKa U AaXe Bbilue MaKCUManb-
Hble 3HavyeHuA mowHocTter B ONB H0xHo-Kutaiickoro Mopa: ao 9—10 km B TaunaHackoM
3anuee 1 8—9 km B nporube CapaBak. OxoTckoe mope, nofo6Ho okeaHy, onoacaHo OlNB BTo-
poro rnobanbHOro ypoBHA, KOTOPble 0COBEHHO 4ETKO BbIPaX<eHbl B €ro 3anagHou, HXKHOMU
M BOCTOYHOM YacTAX. 3AeCb MOLHOCTb OCafl04HbIX OTNOXeHuW npeBbiwaet 2 kM, a 8 OMNB
ceBepHoro Xokkaiao — 6onee 4 km [44]. OMNB ¢ mowHoctaMu 6onee 5—6 KM BCTpeyaer-
cA 6nmus CeBepHoro CaxanuHa, a TakXe B CeBepO-BOCTOYHOM 4acTU MOPA, rae Ha 6onbLuoit
nnowaan MOLWHOCTL OcagkoB npeBbiwaeTr 4 kM. Bospact ocagouHoro sanonHeHwa Oxor-
CKOro MOpA C nosaHero naneoreHa—HeoreHa (T.e. 20—25 mnH. net) - [45, 46]. Uectb
kpynHenwux OMNB BToporo rno6anbHoro yposHA (OMNB—2) o6bveauHAwoTcA B OxoTckom
MOpe B NOAC—TOPOUA, CXOAHbIA C OKEaHCKUM.

MouwHocTs ocapouHoro uyexna BepuHrosa mopa pocturaer 9—10 km. MnaeHeix ONB c
MoLHOCTAMM 6onee 5 KM BblAENAETCA LLECTb.

r) OcobeHHOCTH pacnpefieneHUA BeleCTBa Ha BTOPOM rnobansHOM ypoBHe

Ecnu npeacrasuTth cebe naeanbHbli KOHEYHbIW BOAOEM CTOKA OKPYrnowu ¢opmbi, TO OH
OKa3bIBaeTCA OMOACaHHbIM MONOCOM OTNOXEHU BTOPOro YPOBHA, PAacroONOXEHHOW Yy Oc-
HOBaHUA KOHTUHEHTANbHOr0 CKMOHA. JTO YNMOLLEHHbIN CBEPXY OCafo4HbIN Topoua. B Bo-
foemMax, TepABWUX cBA3b ¢ MUPOBLIM OKEaHOM, a TaK)Xe BO BHYTPUKOHTUHEHTanbHbIX BO-
[OEeMax XapaKTepeH APYro — LeHTpanbHbIA TUM KOHUEHTPaLMM OCaAOYHOro BellecTBa.

OcapouyHblie TOpOMAbl COCTOAT KakK 6bl U3 OTAENbHLIX CTPOWUTENbHbIX MOAYNed — MoA-
BOAHbIX KOHYCOB BbIHOCA, MPOAOMKAOWMUX KPYMHbIE PEKU UNU CBA3aHHbIX C APEHaXKHOW
CUCTEMOW KOHTUHEHTaNbHOro CKNOHa. B 3TOM nnaHe OCHOBaHWe CKNOHa HanOMMWHaeT npea-
ropbA apuAHbIX 30H C MHOFOYMCNEHHLIMU CYXMMW KOHycamu BbiHOca. OTaenbHble Noasoa-
Hble KOHYCa, CNOXXHO COYETaACb, CKMNaAbiBalOTCA B MOLLHYIO UM YHUKANbHYIO NO CTPOEHUIO
0Caf04HYI0 ToNWwy — 06nacTb NaBUHHOW CeaAMMEHTaUUM BTOPOro YPOBHA.

Paamepbl NOABOAHLIX KOHYCOB MEHAKOTCA B LUMPOKUX Npeaenax OT mManbiX — MpOTAXEH-
HOCTbIO MeHee 1 KM, a HEPeAKO M COTHU METPOB A0 60MbLUMX — NPOTAMXEHHOCTbIO B COTHU
KWNOMETPOB U ruraHTckux — Gonee 1 Tbic. KM, MOWHOCTL OCafO4YHOM TONMLLM B HUX MEHAET-
CA TaKXXe OYeHb 3HAYUTENBHO — OT COTEH METPOB A0 MAaKCUMalbHbIX U3BECTHbIX 3HaYeHWUU
okono 15—16 km. Bo3spact ocagouHOW Tonwm AOCTUraeT AEeCATKOB, a uHoraa u 6onee cot-
HM mMunnuoHoB net. KpynHOCTb OcafioyHOro marepuana Takke BecbMa pa3HoobpasHa — oOT
KaMeHHbIX 06NOMKOB, rafbKun U rpaBuA A0 TOHKOro NENUTOBOro BeLLeCcTBa.

B HacTtoAwee BpeMA MoryT GbiTh OnMcaHbl NO KpalHel Mepe YeTbipe rpynnbli Moaenew
KOHYCOB BbIHOCA, KOTOpble MPeAnonaralT BBIAeNeHNEe rOPU30OHTaNbHbIX U BEPTUKaNbHbIX
pAAOB hauuii, a TakXXe OTpakalT MNOCNefoBaTenbHOCTb U 3aKOHOMEPHOCTW Pa3BUTUA KOHY-
cos [47-52, 32].

KonuyectBa 0cafo4yHOro BewecTBa, 3aK/OYEHHOrO0 B OCAf0YHbLIX TOPOMAAx BTOPOro rmo-
6anbHOro ypoBHA, KonoccanbHbl. MOWHOCTL OCafAO4HbLIX Ten 34eck O6ObIYHO AOCTUralOT
8—10 km, a B paae mect a0 14—16 kM. llupuHa ocapouHbIX 06pa3oBaHuUin KonebneTcaA B npe-
aenax 100—1000 km, a B oTgenbHbix cnyyaAax aocturaet 2500 km. lMpAmble U3mepeHun
CeCMMYECKUMM METOAaMM MOKa3biBalT, YTO MUMEHHO Ha 3TOM YPOBHE OTKNaAblBaeTCcA U
COXpaHAETCA B reonoruvyeckom paspese ao 70—90% ocapouHoro sewectsa 3emMnu. 3To rnas-
HOE.CKOMNeHue 0OCaloYHOro MaTepuana nnaHeTsbl.

6. NTABUHHAA CEAUWMEHTAUMUA TPETBENO YPOBHA —
FMYBOKOBOAHLIE XENOBA

naBHaA yacTb 0CafoO4HOro BewecTBa, HaKanNUBalOLWerocA B xenobax Ha TpeTbem ypoBs-
He NaBUHHOW CeAUMEHTaUUW 3aTArMBaeTCA NOJ OCTPOBHble Ayru. TeopuA. CMa3Ku MexaHu3-
MOB MO3BONAET YCTaHOBUTb B 3aBUCUMOCTU OT CKOPOCTU ABUXKEHUA NAWUT U BA3KOCTU 32KaThIX
B 3a30p OCaAKoB, 4TO AnA GonblMHCTBA AYr NOAABUI He CONPOBOXAAETCA CMELUEHUEM

0CafiKOB BNMOTh A0 MoOwHocTed 100—500 m [53].
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Mpyu oueHb BbicOKMX MowHocTAX (6Gonee 500—1000 M) ocaaku cockpebatoTcA ¢ 06paso-
BaHWEM BHELUHWX HeByfnKaHuueckux rpaa u octpoeoB [53] (o-8 Bap6agsoc, AHaamaHckue
n Huxkobapckue octposa, 0-8 KaabAk) . B paspesax ApeBHUX TOMLW, HEPEAKO MOXXHO BUAETH
OTMIOXKEHUA OCafAOMHON Teppackl, a TaKXKe NaBUHHbIE OT/IOXKEHUA TPETLEr0 YPOBHA C ONIUCTO-
CTpOMaMu U APYrMMU BUAAMWU TPaBUTUTOB. J1aBUHHAA ceAMMEHTaUMA Ha 3TOM YpOBHE B
LLeNIOM UMEeEeT HEeCPaBHEHHO MEeHbLIEe 3HaYeHue, Y4eM Ha ABYX NepBbIX.

7. BBAUMOJEACTBUE OCAZOYHOIO BEWECTBA HA PA3HbIX YPOBHAX
NABUHHOMW CEAUMEHTALUU U B MENATUANU

YcraHaBnuBaeTcA, TakuM o6pa3om, cucteMa ceauMeHTauumn Ha pasHbiX rnobanbHbiX ypos-
HAX, perynupyeman nonoxevuem [54] yposBHA oKeaHa: NepebIit ypOBeHb —> BTOPOi YpOBEHb
(Ha aKTUBHBIX OKpanMHax cpasy TPeTuil ypoBeHb) —> nenarvyeckana ceammeHTauma. Konuvecr-
BO MarTepuana, HaKannuealwLEerocA B KaXKA0W U3 AYeeK 3TOW CUCTEMbI, PerynupyetcA KOH-
KpeTHbIM NonoxkeHuem yposHA Muposoro okeaHa (puc. 5, 6) .

M3BecTHO, YTO 4eM HUXKe CKOPOCTb CeAuMeHTauuu, Tem 6onblue BEPOATHOCTb BO3HUKHO-
BeHnA nepepbiBoB. OTciona o6paTHaA CBA3b MEXAY HaKOMNNEHUWEM OCAA0YHOrO BellecTBa
Ha ABYX rMaBHbIX YPOBHAX M pacrpocTpaHeHuem nepepbisos. Mpu noaveme yposHa [54]
OKeaHa B COBPEMEHHbI 3Tan (cpeAHAA CKOPOCTb NoabemMa okono 1 mMm/roa) rnaBHaA 4acTb
0Caf0yYHOro BellecTBa HaKanNNMBaeTCA B YCTbAX pek. B nenarwanu, a Tak)ke Ha CKNOHe LWwenb-
tha WMPOKUM pa3BUTMEM NOMb3YKTCA NepepkiBbl (puc. 7). Mpy CHUXXEHUU YPOBHA rnasHanA
4aCTb HAaKOMUBLUEroCA B [enbTax BELIECTBAa MepeMeLlaeTCA K OCHOBaHUIO CKINOHA, T.e. Ha
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Puc. 5. MNpepebiBUCTOCTb OCAaaKOHAKONNEHUA Ha wenbhe 3anagHoi ABcTpanuu no aaHHbIM BypeHun B Tpex
0CafoYHONOPOAHbIX BacceliHax. CUHXPOHHbIE CMEHbI 0CaAK006pPa3oBaHUA — NPU BbICOKOM ypOBHE OKeaHa
¥ NepepLIBOB — NPY HU3KOM ypoBHe (55)

Tunsi ocagkoe: 7 — Kap6oHaTHbIE, 2 — necku, 3 — cnaHubl U rAnHbl, 4 — KpeMHU
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Puc. 6. ConoctaBneHue UMKNOB NaBUHHON CEaUMEHTAUMM Ha Lwenbde C nepepsiBaMu Ha BTOPOM YPOBHE
nasuHHOMK ceaumeHTaumn (OcHoBaHme cknowa) Ha npumepe 3anaaHoin AecTpanuu

CneBa — UMKNb! NaBUHHOW CeanMeHTauMi W NepepsiBOB Ha nepsom rnobansHom yposwe (wensd)
(55), cnpaBa — HaxoaRWMECA B NPOTUBOMA3E CUHXPOHHLIE UMKNLI CEAUMEHTauMu (naBuHHOW U nepe-
pusos) Yy OCHOBAHUA MAaTepuiKOBOro cKmoHa (APeanonoXuTensHo, N0 KOHUENudr asTopa HacTOALLEeR
cratek) ; 1 — naBMHHAA cEAUMEHTAUMA; 2 — NepepbIBbI

BTOPOA YpOBeHb, @ Ha aKTUBHbLIX OKpauHax — Ha TPeTuh 1 Ha nepudepuio nenarvanu. Ha
06HaXXMBLUMXCA Yy4acTKaxX AeNbT, @ YaCTUYHO W Ha wenbde UAeT PasmbiB U HEOTNOXKeHue
marepuana. '

Kpuaan rno6anbHbiX U3MeHeHUi ypoBHA okeaHa [54] nossonmet NPOrHO3NpoBaTh KpyN-
HeWlme 3Tansl NepemMeLtleHMA OCaAOYHOro BELLeCcTBa Ha BTOPOW-TPETUM ypoau o I’nah@eu-
wre 3Tanei ANA ME3030A U KaWHO30A: PaHHAA—CPEAHAA iopa, noaamgn onuroueuh-pau\tgm
MWOUEH, NO3AHUA MUOUEH, NNeACTOLeH, KOraa ypoBeHb OKeaHa nonmxancn Ha.100-200 m
HWKe coBpemeHHOro. Kpome 3tux 3rtanos Gbinu U Gonee Menkue, OTBEYAIOLME OTHOCUTENb-
HbIM MOHWKEHUAM YPOBHA. CaMble pe3Kue U 4acTble CHUXXEHWA YPOBHA WMeNnu MecTo B
nneicroueHe B CBA3M C oneaeHeduAMU. Ha OCHOBe YCTaHOBMEHHbIX CBA3eN oﬁbe.uuueumjx

2. 3ak. 1527 ‘ & 237
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Puc. 7. ConocTaBneHue 4acToTsl BCTPEY3EMOCTU NEPEPLIBOB B Menaruyeckom ocaakoHakonneHun (A, 5)
¢ kone6aHuAMU ypoBHA Muposoro okeaHa (B) u ckopocTamu ceaumenTauuu (/)

A — 4acToTa BCTpedaeMOCTU MepepsLIBOB B NenaruYeckux OCaAKax oKeaHa [62]. DaHHbie aHanusa 307
cTaHumii: 7 — cpeaHAA AnA Muposoro okeaHa, 2 — anA ATNaHTUYECKOrO OKeaHa. Bo3spacTHbie cpeasi
uepe3s 5 MnH. net. B — YacToTa BCTpeyaeMOCTM NepepoLIBOB B KepHax 6ypeHunA TUxoro okeaHa — nenaru-
yeckue ocaaku. 7 — BOCTOWHAA 4acTb, 2 — IOro-sanagHaA 4acTb. PerMoHansHbie OTAMYUA. B — KpvBan
M3MeHeHNA rnobansHOro ypoBHA OKeaHa afA nocneaHux 65 mnw. ner (53—57). N — CPeAHAR CKOPOCTh
CeaMMeHTaumm no KepHam GypeHua anA nocneaHux 60 mnu. net (Mm/1000 net) [18—19] ocaaxos B
uenom (1-3):7 — AtnanTuueckuii, 2 — Tuxui,” 3 — UHaniAcKuit oKeaH; Kap6oHaTHbIX ocankos (4—6) :
4 — AtnanTuueckui, 5 — Tuxui, 6 — UHaniickui oKeaH



B CEAVMEHTAUVOHHYI0 CUCTEMY YA3ETCA YCTAaHOBUTb: Ba)XHelluMe 3aKOHOMEPHOCTU NaBUH-
HOW CeAMMEHTaUMM Ha pasHbiX YPOBHAX BO B3aMMOAENCTBUU € oBnacTAMWU HOpMansLHOW ce-
AuMeHTauumn "‘vactMua 3a 4actuuen’’, ¢ AepuUMTOM OCafOYHOrO BELUECTBA, B TOM uyucre u
C y4aCTKamu KpavHero aecvumta — HEOTNOXEHUA U Pa3MblBa, rAe Pa3BUBAlOTCA NepepbIBbl.

8. BAXHEAWWE 3AKOHOMEPHOCTU NABUHHOW CEOUMEHTALLUN
BTOPOMO-TPETBEIO YPOBHEW, MENAMMYECKOW CEAUMEHTAUUMU

1. B cpaBHuTensHO HebonbwMx NO Nnowaau NoAcax NaBUHHOW CeaUMEHTaUUU Cocpeao-
TOYeHa rnaBHaA Macca OCaf04YHOrQ BellecTBa nnaHeTbl. 34eCb OTMEYAKTCA Camble BbICOKUE
13 U3BECTHbIX CKOPOCTEN CeauMEHTauuuM U BMecTe C TeM HaubonbLiee KOMMYECTBO repepsbi-
BOB, T.e. OTNOXeHWe KpahHe KOHTpacTHO. OcapouHble Tena KpynHbIX U 0CO60 KPynHbIX
pa3MepoB M30CTaTUYECKM KOMMEHCUPYHTCA, CO3A4alOTCA Ha AHE aBTOHOMHO pa3BuBaroLiue-
CA 0Caf0Y4HbIE CUCTEMBDI.

2. CkopocTu ceaMmeHTauum, o6beMbl U Maccbl OCaAOYHbIX 06pa3oBaHuin NepBOro ypoB-
HA HaxoAATCcA B NpoTuBOdase K TEM >ke NnoKasaTenAm ANA BTOPOro YpPoBHA (yBenuyeHue
CKOpOCTE Ha NepBOM YpOBHE BfieYET WX YMEHbLUEHWE Ha BTOPOM, MaKCUMYyMbl Ha MepBoOM
YPOBHE COOTBETCTBYHT MUHWUMYyMaM U nNepepbiBaM Ha BTOPOM). 3To npaBuno npoTtusoda-
3bl NaBUHHOW CeANMEHTaUUu.

3. naBHble cobLITUA HAa MEPBOM U BTOPOM YPOBHE CUMHXPOHHbLI: MepepbiBaMm Ha NMepeom
YPOBHE MO BPEMEHW COOTBETCTBYIOT NIaBUHHbIE HAKOMNMEHUA Ha BTOPOM U 06paTHO. CUHXPOH-
HOCTb COBLITUIA U UX ANUTENBHOCTbL 06ECNeYNBaETCA NMOHMIKEHUAMU U NOBbILEHUAMMU YPOB-
HA OKeaHa, 3TO CUHXPOHHOCTL rnobansHanA. 3TO NPaBUNO CUHXPOHHOCTU. °

4. NNaBUHHaA ceauMeHTaUMA BTOPOro U TPeTLero YPOBHEN MAET 32 CYeT MaTepUuHCKOro
0CaflOMHOrO BELeCTBa NepBOro YpPOBHA, YeM OMNpeaenAeTCA CXOAHbIA FPaHynoMeTpuyecKui
cnekTp (npeo6paszoBaHnA TONLKO B ero npeaenax), MUHEPanbHbIA U XUMUYECKU hayHUC-
TUYECKUA COCTaB 0Cafo4HOro martepuana. [lpy MacCcoBOM nepemeLeHUn OCaaoyHOro
BEWECTBA MEPBOr0 YPOBHA K OCHOBAaHWIO CKMOHA wWnu B >enoba OuoreHHbie 3nemeH-
Tbl MNOBLIX BOJA MNOCTYynawT B BOJAY OKeaHa, 4TO MPUMBOAUT K pocTy 6GuoreHHon ce-
AUMEHTaUMK. ITUM O6ECMEeYnBaeTCA CUHXPOHHOCTb CKOPOCTEW Mefarmyeckon TeppureHHOW
1M 6MOreHHOM ceauMeHTaUun, KOTopaAa OTMeYeHa Npu aHanuse KepHOB BypeHuA ANA nocnea-
Hux 60 mnx. net [18, 19].

5. lMpepbIBUCTOCTb U LMKANYHOCTL OCaAOMHOrO Npouecca Ha NepPBOM—TPETbEM YPOBHAX
MOXeT BbITb NTOKaNbHON, permoHanbHon unu rnobanbHoi. MMobanbHaA UMKAMYHOCTL — OAHO-
BpeMeHHaa anA Bcero MupoBoro okeaHa — obecneynBaeTcA MepeMeLleHUAMU ero YpPoBHA
[54—57]. Mpyn nokanbHbIX ¥ PervoHanbHbIX LUMKNAax rMaBHOE 3HaYeHUe WMelT Mepuoauye-
CKue cpbiBbl GNOKOB MPU HAKOMMEHMU BELLECTBA CBbIWE KPUTUHECKOTrO ANA CKMOHa, CeW-
CMUYECKUE ABIEHUA, HapyLlualolune YCTOMYMBOCTb, CUJSIbHbIE WITOPMbI U yparaHbl, T.e. Mexa-
HU3MbI UMKNUYHOCTU MOTYT BbiTb annouuknuyeckumu — AnA rnobanbHbiX — 1 aBTOUUKAN-
YECKUMU ANA PernoHanbHbIX U NOKaNbHbIX LUMKIOB.

6. 3axsar B obnactu nasuHHOW ceaumeHTaumu 85—90% ocapgouyHoro matepuana 3emnu
NPUBOAUT K TOMY, YTO B Menaruyeckux ob6nacTAx Ha 3TMX 3Tanax BO3HWKaeT pe3kun pedu-
UMT OCaAO4YHOTO BELLECTBA — HUNTOXHbIE CKOPOCTU CeAUMEHTaUMM, LLMPOKOE PacnpocTpa-
HeHWe NepepbLIBOB U NEepPeoTNoXEeHHbIX 0CaAKOB.

7. NoHAaTue '‘rnobanbHbiit nNepepbiB’’ OTHOCUTCA TONMBKO K OAHOMY YPOBHIO NaBUHHOWN
ceaumeHTaumm. OkeaH Bcerga 6bin 06nacTblo NPEUMYLLECTBEHHON aKKyMYynAuuu U rno-
6anbHOro nepepsiBa ANA HAKOMMNEHWA BEWecTBa Ha BCeX YPOBHAX GbiTe He mMorno. Kak oT-
Meu4anocb, HaKoNfeHWe rAaBHOM 4acTU OCafO4YHOro mMarepuana Ha OAHOM YPOBHE NPUBOAM-
Nno K 3aMeANeHUAM CeAMMEHTaUUN U NepepbiBamM Ha Apyrom.

8. Mpy BO3HUKHOBEHWW MEPepPLIBOB — W cel¥ac, U B npownomMm — Haubonee o6blyHbIM
6bIN0 HEOTNOXeHUe OCaaKOB B 0BNMACTAX C OYeHb HU3KUMWU obnacTAmMKM ceaumeHTauuu. Cny-
yam HeoTnoxennAa B 10—100 pa3 Gonee YacTbl, YeM Pa3MbIB Y>Ke OTIOXKMUBLUMXCA Tonw, (Kpo-
Me OTNOXXeHWn NepBoro yposHA). HeoTnoxeHue B: OTAENbHbLIX pPerMoHax nenarvanu mMorno
NPOAOMKATLCA MHOTUE MUMNNUOHBI NET. YeM HUXKe CKOPOCTU ceaAuMeHTauuu, Tem 4alle BCTpe-
4alTCA MepepbiBbl.

9. Pa3MbIB 0CafloYHbIX OTIIOXKEHWI C BO3HMKHOBEHWEM NepepbiBOB Bceraa obAsatenbHo
COMpOBOXAAETCA BO3HUKHOBEHWEM KOPPENATHbIX TOMNU, MEepPeoTNOXKEeHHbIX ocaakoB. Hau-
bonee pacnpocTpaHeHHbI CcnyvYal: nepepsiBbl Ha NEPBOM YPOBHE CUHXPOHHO CBA3aHbl C
KOPPENATHLIMU TOMLLAMM BTOPOrO YPOBHA, a B 60nee WMPOKOM nNnaHe o6nactu naBUHHOM
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CceAMMEHTaUMM KOPPenATHO CBA3aHbl C nenarvanbto. Mpu maccoBbix rnobanbHbiX nepeme-
WEeHUAX BeLlecTBa C NepBOro Ha BTOPOU-TPETUI YPOBHU 3HAYUTENbHOE ero KONM4ecTsBO
NPOHUKEET U B nenarvanb Kak B BUAe B3BeCW, TaK U B BUAE 3NEMEHTOB-6MOreHOB, BbiMbI-
TbIX U3 WNOBbIX BOA MPaBMTUTOB, KOTOPble peanu3yloTcA B 6MoOreHHOM npouecce B nena-
ruanu, T.e. 3TM MNepemMelleHUA OTMEeYaroTCA POCTOM CKOPOCTU GUOreHHOW W TeppureHHoOW
cCeAMMEHTaUMK B nenarvanu.

10. MepepbiBbl Ha NEPBOM M BTOPOM YPOBHE, a Tak>ke B Menarnanu BO3HUKAKT B rno-
6anbHOM MacwTtabe B OCHOBHOM B CBA3M C U3MEHEHUAMWU YPOBHA, KOTOPbLIA perynupyer-
CA CKOPOCTHH CAPeaAuMHra, T.e. MPUYMHON TEKTOHUYECKOW, a TaKxKe OonefeHeHUAMU — Npu-
yuHOW Knumatuyeckoi. Knumartuyeckume M3MeHEHUA MPUBOAAT TaKXKE K BO3HUKHOBEHWUIO
KPYNHbIX PEruoHanbHbIX MEPepbLIBOB B CBA3W C MNOABMNEHUEM XONOAHbIX NPUAOHHLIX BOA
M NPUAOHHLIX KOHTYPHbIX TE4EHUH B KaWHO30€ U B CBA3U C HAYaBLUMMCA ofnefeHeHnem (c
30UeHa) , @ KaK CMeacTavMe — C U3MEHEHUAMU KPUTUYEeCKON rny6uHsl U nuzoknuua [58],
4yT0 6bINO NPUYMHON BO3HUKHOBEHWA MepPepbiBOB B KapGOHAaTOHAKOMMEHUM B Menarvanu.
HanoyxeHune 3Tux thakTOpoB B peasnbHbiX YCNOBUAX NPUBOAUMT K TOMY, YTO Ha rnaBHble cObbI-
TUA NaBUHHOW U nenarvyecKown ceaMMeHTauum rnobanbHbIX MaclwTaboB HaKNaAbIBalOTCA
MHOTOYUCNEHHbIE PeruoHanbHble U NoKarnbHble, KOTOPble 3aTyLEeBbIBAOT KapTUHY B3auMo-
CBA3ei, HO NPUHUKUNNaNLHbIE YePTbi COXPaHAIOTCA.

11. K obnactAM naBMHHOW CEAMMEHTAUUM NPUYPOUEHbI FNaBHble KOHLEMTPauUU opraHu-
4YeCcKOro BelleCcTBa U CBA3aHHbIX C HUM 3NIEMEHTOB, 3[4eCb HaXOAATCA OCHOBHbIE MECTOPOXK-
neHvA HehTM 1 rasa, a Takke paaa Apyrux nonesHeix uckonaemoix [3,5,8 map.].
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YAK 551.465.558
JBONMUUA OKEAHOB U FEOXUMUA KOHTUHEHTOB

A.C. MOHUH, O.T, COPOXTUH
UncTuTyT oxeanonozuu um. M.71. Wupwoea AH CCCP, Mockea, CCCP

B CoBetckom Coto3e Ha NPOTAXKEHUU AECATU NocnegHuX net paspabartbiBanack o6uwianA
TEOPUA NNaHeTapHO 3BoNOUMU 3emnu, NO3BONUBLLAA C eANHbIX NO3UUUIA O6BACHUTL Pa3Bu-
TMe MHOrMX, Kasanock 6bi, COBEPLUEHHO PAa3HOMMAHOBbLIX, reonoruyeckux npoueccos. Bos-
HUKNA 3Ta TEOPUA 3a CYET CNUAHUA U AaNbHENLIEero COBMECTHOro Pa3BUTUA TEKTOHUKMU NUTO-
cthepHbIX MAUT, COBPEMEHHOW KOCMOTOHUYECKOW runoTesbl npoucxoxxaeHua 3emnu Gnaro-
AapA aKKpeuuwn BellecTBa XOMNOAHOrO ra3onbineBoro npoTonnaHeTHoro obnaka w ruapo-
AUHAMUYECKOI TEeOpUU, OMUCHLIBAKOLLEA KOHBEKTUBHLIN MaccoobmeH B MaHTuu. JT1a obuwian
TEOPWUA, OPraHUy¥yecKkn BMUTAB B Ce6A TEKTOHUKY NUTOCKEPHBIX MAUT, MOLUMA 3HAYNTENbHO
JAanblue ee B U3YYeHUU NPUPOAbI FNaBHbIX 3HAOMEHHLIX MPOLECCOB, NPUBOAALMX B ABUKE-
HUe nuTocepHble MAUTLI, YNPaBNAIOWMX TEKTOHMYECKOW aKTUBHOCTbIO 3eMnun U ee 3BOJO-
uveit Bo Bpemenn [1—4].

CornacHo 3tovi Hanbonee o6Liel reosiorMYecKonl TEOPUM FMaBHbIM MAaHeTapHbIM Mpo-
LECCOM, YMNpaBfAKWMM 3BOnOUMEn 3emnu, ABAAETCA MPOUECC rpaBuTaunMoHHon audde-
peHuMaUumn 3eMHOro BellecTBa, NPUBOAALMA K BbigeNeHUto B UeHTpe 3emMnu MnoTHOro
OKUCHO-XXENe3Horo AApa U K BO3HUKHOBEHUIO B €8 CUNUKATHON 060noYKe, T.e. B 3eMHOM
MaHTUK, XUMUKO-MNOTHOCTHOW KoHBeKuun. oA BAMAHMEM MaHTUNHBLIX KOHBEKTUBHbIX
TeueHui BepXHAA ecTkaA obonouka 3emnn — ee nuTocdepa — OKa3blBaeTcA Pa3buTon Ha
PAA NAMT, NepeMellalolMxcA Mo MOBEpPXHOCTU acteHoctepbl. B Tex mecrax, rae nauThbl
pacxoaATcA, obpa3yeTcA HOBaA nuTochepa C OKeaHCKOW KOPOW Ha NOBEPXHOCTU U BO3HU-
KalT CpeAuHHO-OKeaHcKue XxpebThl ¢ puTOBLIMM 30HAMU Ha ux rpebHAX. B Tex mecrax,
rae NAUTbI CXOAATCA M HaABUralOTCA APYr Ha APYra, BO3HUMKAKT COMPAXEHHbIe CTPYKTYPbI
rny6oKOBOAHbLIX XeNno60B C OCTPOBHbIMW AyraMu UMW aKTUBHbIMU OKpauHaMU KOHTUHEH-
TOB aHAMickoro tuna. B 3aTux >ke 3oHax nopasura nnaut HOPMUPYETCA KOHTUHEeHTanbHaA
Kopa. :

HoBaA Teopua no3sonuna c eauHbIX NO3ULMIA PacCMOTPETb MHOIMe U3 CROXKHENLnX
npobnem pa3sutua 3emnu. B aaHHoit pabote Mbl xoTenu 6bl NOKa3aTh CBA3bL MEXAY Npouec-
COM BbifiENEHUA 3eMHOr0o AApa, Aerasauveit MaHTUW, 3BonouMeir rmapoccepsl U obpasosa-
HWEM KOHTUHEHTaNbHOM KOPblI C MPUCYLWEN el XapaKTepHOW NUTO(UNBHON reoxumueid u
meTannoreduei. B oTnuuve oT npeabiaywmx Hawmx paboT, NMOCBALLEHHbIX 3TOW ke Npob-
neme [1, 5—7], apecb Mbl NOMbITaNUCh AOMNONHUTENLHO YYECTb BNUAHWE CBOBOAHOMO XKene-
3a B AOKeMBPUACKON MaHTUM Ha MPOLEcc HakonneHuAa BoAbl B ruapocdepe U paHHeapxeu-
ckoro '‘Bcnnecka’” TEKTOHUYECKOW aKTUBHOCTU 3emnu Ha npouecc hoOpPMUPOBaHUA KOHTU-
HEHTanbHOW KOpbI.

OBPA30BAHUE KOHTUHEHTANIbHOW KOPbI

KoHTuHeHTanbHaA Kopa, Kak U3BECTHO, CROXKEHa PasHOO6GPa3HbIMU NOPOAAMU — OT YrbT-
PaoCHOBHOro A0 Kucnoro coctasa, OaHako Haubonee pacnpoCTpaHeHbl B HEl KUcCnble Nopo-
Abl TPAaHUTOUAHOrO PAAA U OCHOBHbIE NOPOAblI 6a3anbLTOBOro coctaea. ba3anbTel — TUNUYHO
MaHTUiHbIE MOPOALI U BHEAPAIOTCA B KOHTUHEHTaNbHYI0 KOPY UMK U3NMBAKOTCA Ha ee nosepx-
HOCTb MPU PacKonax KOHTUHEHTanbHbIX nUTocdepHbix NauT. Moatomy B nepsom npubnu-
XKEHMU MOXHO NPUHATL, 4TO O6lWaA Macca mg 6a3anbTOBbLIX BHEAPEHUIT B 3EMHYI0 KOpPY
BO3PacTaeT CoO BPeMeHeM NPOoNOpPUUOHANbLHO TEKTOHUYECKOW 3BONOUMKU 3emMnu

mg= By, (1)

rae y — napameTp TEKTOHMYECKOro pasBuTUA 3emMnu, NoKasbiBaloWMWKA, HACKONbLKO K AaH-
HOMY MOMEHTY BPeMeHU MaHTUA ycnena npoauddepeHUMpoBaTh, CEPOCUB 4acTb OKUCNOB
Kenesa B AAPO UMK, YTO TO XKe, KaKaR 4acTb KOHBEKTUBHOrO MaccoobmeHa B MaHTUU K 3TO-
My BpemMeHu yxe 3asepwmnack [1]; B — koadduumeHT NPONOPUUOHANBHOCTU C pasmep-
HOCTbIO Maccel. B 3TOM cnyyae cKopocTb NocTynneHuA 6a3anbTOBOW COCTaBNAOLWENA B KOH-
TUHEHTanbHyo Kopy 6yaeT pasHa [6]

mg =y, (2)
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rae npov3BOAHYH ¥ MOXHO MHTEPNpeTUpOBaTh KaK TEKTOHMYECKYH) aKTUBHOCTb 3emnu,
NponopuMOHanbHY) UHTEHCUBHOCTU KOHBEKTUBHOMO MaccoobmeHa B MaHTUU UMK CpeaHewn
ckopoctu aBuKeHUA NUTOChepHbIX NAUT Ha nosepxHocTh 3emnu [1].

BoinnaBnAemaA B 30Hax noaaBura NiuT cCUManuyYecKaA COCTABMAKOLWAEA KOHTUHEHTaNnbHOM
KOpbl OTNU4aeTCA NO cocTaBy OT 6a3anbTOB NpeXae BCEro NOBbILWEHHbIMU COAEpPXKaHUAMMU
KpemMHe3eMa, Lienoyei, rnMHo3emMa, ApYrux NUTOMUNBHLIX OKUCAOB U PYAHbLIX 3N1EMEHTOB.
lMpy pacuyeTe CKOPOCTU BbLIHOCA 3TUX COEAUHEHUN U 3NIEMEHTOB U3 MaHTUU B KOHTUHEHTasnb-
HYI0 KOPY Heo6X0AMMO NMOMHUTL, YTO OKEaHCKaA Kopa, U3 KOTOPON hakTUYecKu 1 Bbinnas-
NAETCA ‘cManuyeckaA KOMMOHEHTa, NpeAcTaBNAeT cob6ol BEpXHWA CMOW MaHTUKM, U HOBEHUMb-
Hble COAepXaHUA NUTOMUNbLHLIX U PYAHbIX 3NEMEHTOB B Hel MPOMOPUMOHanbHbl UX KOH-
ueHTpaumAm B MaHTUKM. Heob6xoAuMMO Takike yuuTbIBaTh, YTO Neperpetad BoAa, 0CBO6GOX-
AaloWAACA B 30HaxX MoaABUra NAUT Npy AernapatauMv OKeaHCKOW KOpbl, ABMNAETCA UCKIIHO-
YNTENbHO aKTUBHbLIM pacTBOpUTENeM W MUHepanu3aTopoMm, o6ecneyvBalOLMM OCHOBHOM
nepeHoc NUTOMUNMbHLIX U PYAHbLIX 3/IEMEHTOB U3 OKEaHCKON KOPbl B KOHTUHEHTaNbHYIO.
Kpome TOro, Boaa CyLleCTBEHHO CHWKaeT TemnepaTypy MONaBNeHWA CUUMKATOB, MO3TOMY
ee KOHUEHTpPauMA B OKeaHCKON kope thaKTu4ecKu perynupyeT o6bemMbl BO3HUKAWOWMUX B
30Hax NOAABMIa NAUT N3BECTKOBO-LLENOYHbIX PacniaBoB.

B 3atom cnyvae CKOpOCTb BbIHOCA /-r0 3MeMEHTa U3 MAaHTUU B KOHTUHEHTaNbHY KOpy
OKa3biBaeTCA NPOMNOPUUOHANBLHON MOABMXKHOCTM 3TOrO 3NeMeHTa, mMacce BoAbl My, cocpe-
AOTOYEHHOW B OKEaHCKON Kope, KOHUeHTpauuu C; 3TOro anemMeHTa B MaHTUK U CpeAHell CKOo-
poctn V noaasura NAUT Unin, YTO TO XKe, — TeKTOHUYECKOW aKTUBHOCTU 3emnu y [5, 6]

m;=o;my Ciy, (3)

rae @; — Ko3ahUUMEHT NOABUXKHOCTU /-r0 3NeMeHTa Npu ero nepexoae U3 OKeaHCKOW KOopbi
B KOHTUHEHTaNbHY!IO.

dakTopel, onpeaenAlOwMe npouecc (HOPMUPOBAHUA KOHTUHEHTaNbHOW KOPbI, CyLeCcT-
BEHHO MEHANUCb Ha MPOTAXeHUM >ku3Hn 3emnu. MoaTomy AnA pacyeta reoxumuu o6paso-
BaHWA KOHTUHEHTanbHOW KOPb! HY>XHO NoApo6Hee pPacCMOTPETb OCHOBHLIE 3aKOHOMEPHOCTH
M3MEHEHUA Kaxaoro akTopa v NuLlb 3aTeM OLEHUTL UX CYMMapHOe BO3aenCTBUE.

BbIAENEHUE 3EMHOIro AAPA
U TEKTOHUYECKAA AKTUBHOCTb 3EMNU

CornacHo COBpPEMEHHbIM KOCMOrOHMYECKUM npeacTaBneHMAmMm, 3emna o6pa3osanack
3a cYeT aKKpeuuu XONOoAHOro NPOTOMMaHeTHOro rasoneinesoro obnaka okono 4,6 mnpa. net
Ha3an v nepeoHa4ansHO 6bina oaHopoaHoi no coctasy [8], a noaromy nuweHHon Aapa.
B HacToAwee BpemMA 3eMnA paccrnoeHa Ha Kopy, MaHTUIO M Aapo. CnepoBatensHo, Ha nna-
HETHOW CTaguMu pasBuTUA 3eMnu AofmkeH 6bin aencTBoBaTh 3M(EKTUBHbIA MEXaHU3M rpa-
BUTaUMOHHOW AvddepeHuMaunum 3eMHOMo BeLLecTBa.

TeKTOHMYECKY aKTUBHOCTb COBPEMEHHON 3emnu O6bIYHO U TPaAULMOHHO CBA3bLIBAOT
C 3Hepruen pacnaga pagMoaKTUBHbLIX 3N1IEMEHTOB B MaHTUU, CYMTaA, YTO B HE COAEPXXUTCA
CTONbKO PaAvOaKTUBHBLIX 3NEMEHTOB, CKOMbKO Heobxoaumo aAnA obecneyeHuAa Habniopae-
MOr0 Ha 3eMHOW NOBepPXHOCTU rany6uHHOro TennoBoro notoka. OaHako He3aBuUCUMbIE OT
ato ugen oueHkn [1, 9—11] nokasanu, 4TO B MaHTUM COAEPXKMTCA 3HAYUTENLHO MEHbLUE
PagvoaKTUBHbLIX 3NEMEHTOB, YeM Mpeanonaranoch paHee, a rnaBHbIM UCTOYHUKOM 3HEPruu
B Heapax 3emMnu ABNAAETCA Npouecc BbiaeneHua 3emHoro Aapa [1]. Mo Hawum pacuetam
[12], oT obwero TennoBOro nNOTOKa, MAYLWErO M3 3eMHbIX HEApP W PaBHOrO MPUMEPHO
4211022 3pr/c, Ha fon npouecca BbiAeNeHWA AAPa NPUXOAUTCA BONbLIAA YacTb — OKOMO
3:10% apr/c. MeHepauma paavoreHHoW 3Hepruv npubnuauTensHo paswHa 1,1 - 102° 3pr/c,
npUYeM OCHOBHaA 4acTb 3TOW 3Hepruu (npumepHo 0,86 - 102° apr/c) reHepupyeTcA B KOH-
TUHEHTanbHOW KOpe W, CNeaoBaTenbHO, He BHOCUT CBOEro BKMaaa B TEKTOHUYECKYHO aKTuB-
HocTb 3emnu. B maHTuM ceituac renepupyetcA okono 0,27 - 102° apr/c paavorexHoit aHep-
rum [1, 10], yto cocrtaBnAeT Tonbko 6% OT cyMmapHbix Tennonotepb 3emnu. OcTanbHbie
rnybuHHbIE UCTOYHUKM 3HEPrUM OKa3bIBAOTCA HACTONbKO ManbkiMu, 4TO o6WwMi uUx BKnag
B 3HepreTuky 3emnu He npeebiwaet 0,1 - 102° 3pr/c.

M3 npuBeneHHbIX 3HEPreTUYECKUX OLEHOK CneayeT, YTO NPOUEecC BbiAeNeHUA 3eMHOro
AApPa NPOAOMKaeT AeNCTBOBATb M ceivac, ABNAACL Hanbonee MOUWHbIM U3 BCEX COBPEMEH-
HbIX 3HAOreHHbIX NpougeccoB. MO3TOMY UMEHHO C HAM U CneayeT CBA3bIBaTb TEKTOHUYECKYIO
aKTMBHOCTb 3emnu. YuuThisaAa 3710, B Hawein pabote [13] 6bin npeanoked u o6ocHoBaH
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A Y3MOHHBIA MexaHuaM auddepeHymauuM MaHTURHOrO BEWEeCTBa, B OCHOBE KOTOPOro
nexar (m3nyeckue ABNEHUA pacrnaga TBEepAbIX pacTeopos U audby3un OKUCNOB >kenesa
M3 KpUCTannoB CUMNWKAETOB B MeXrpaHynApHbie npoctpaHcTBa. O6a 3Tu B3aMMOCBA3aHHbIX
npouecca pa3BvBalOTCA B MaHTUM MNOA BAUAHUEM BbICOKUX AABNEHUA U NPUBOAAT K cena-
paumu Xxuakux (pacnnaBneHHbIX) OKWUCNOB XKenesa OT TBepAbIX CUAMKATOB.

Mpu TakomM MexaHu3Me BbiAeNeHWA AApPa CKOpocTs Gapoavddy3un "AgepHoro’’ BelecT-
Ba M3 KPUCTanioB CUNMKATOB OKa3biBaeTCA NPONOPUUOHanbHOW pasHoctu C—C* mexay
KOHUEHTpauvein OKUCNOB >ene3a B MaHTuM C W npeaenbHON KOHUEHTPauuei HachiWEeHUA
C* 3tumMu e oKuCnamu TBEPAbIX CUNUKAETHbIX PACTBOPOB Ha nogowse MaHtuu. C Apyroi
CTOPOHbI, CKOPOCTbL NOCTYMNNEHNA OKWUCNOB >Kenesa B AAPO, T.e. CKOPOCTb cenapauuun ‘'apep-
HOro'’ BewlecTBa OT MaHTUAHOro, AOMKHA GbiTb NPONOPUMOHANLHON YCKOPEHUIO CUMbI TA-
XKEeCTU g. Ha NOBepXHOCTU AAPa W BenuuuHe 3aToi nosepxHocTu. CneaosartensHo, cymmap-
HaA CKOPOCTb BbIAENEHWUA MacChi AAPA M, paBHa

m,=KI(C-C*)4nrly,, (4)

rhe r. — paauyc pactywero Aapa nnadHetbi; K — Ko3hdUUMEHT NPONOPUMOHANBHOCTY,
3aBUCAWMNA OT ckopocTu 6Gapoauddysmm OKUCNOB Xene3a U3 KPUCTannos CUNUKAETORB;
*=0,027.
BeoaAa noHATWe oTHocuTenbHoi maccel Aapa [14] x =m,./CoM, rape m, — macca Appa;
M=598-10%7 r — macca 3emnu; C, =0,37 — cpegHAR KOHUeHTpauuAa ‘'ApepHoro’’ Be-
wecrsa B 3emMne, MOXXHO OMpeaenuTb U CKOPOCTb BbifeneHnA camoro Aapa [15] :

. 1 1—x %
x ==l Cale——tee =l (5)
T 1—-Cox :
roe T = (47KG)™! — nNOCTOAHHaA C Pa3MepHOCTbIO BpemeHW; G — rpaBUTALMOHHAR NO-
CTOAHHAA.

Mpu Haxo)kaeHun 3aBucuMoCTU X (t) Heo6X0AMMO MOMHUTL, YTO B LEHTPe nnaHeTtsl g =0,
¥ NO3TOMY BblAENeHWe 3apoAbilia AApPa MOMNo HavaTbCA TOMbKO 3a cyeT o6vemHon audde-
peHuMaumMmM 3eMHOro BeLleCTBa, MpOTeKasLuero, Mo-BUAMMOMY, MO MexaHu3my, BrepBbie
onucaHHomy B. Onb3accepom [16] u B panbHeiiwem pazsutomy A.B. Butazesnim [17].
OpHako, nockonbKy Heapa TOMALKO YTO BO3HWKLWeEN 3emnu, BepoATHee Bcero, He 6Gbinu
ropauumu (8], To BbiAeneHue 3apoabiwa AApa HaYanoch He Cpasy, a NULLb Yepe3 HeKOoTo-
poe BpeMA — nocne pa3orpeBa 3emMnu 3a CYeT 3HEPruu pacnaja PaauoaKkTUBHbLIX 3neMeH-
TOB U NPUAMBHOro B3aumopelicteua ¢ flyHon. Mo3atomy nepsoe BpemA (B karapxee) 3em-
nA, BepoATHO, GbiNa ewe TEKTOHUWYECKM NaccuBHOW nnaHeToil. MOMEHT Hayana BblaeneHWA
3apoAbilla 3eMHOr0 AAPa, NO-BUAMMOMY, MOXKHO ONpeaenuTb MO BO3pactaMm HauapesHew-
WKUX KOHTUHEHTansHeIX nopos, o6pa3zosaslwmnxcA okono 3,7—3,8 mnpa. netr Hasag [18].
Mo3atomMy npumem, 4YTO 3apoAbill 3eMHOr0 AApPa Havan (OPMWUPOBATLCA rAe-To OKOMOo
4 .10° ner Hazan.

O6pazoBaHue 3apofbiiia AAPa COMPOBOXAANOCL BbideneHueM 60NbWOro KoOMMYecTea
rpPaBUTaLMOHHON 3HEPrM W NEperpesom MaHTU. Mo Hawwum oueHkam [12], 3ta 3ueprua
nocturana 0,48 - 10°® 3pr, a neperpes MaHTUM NpuBen K NOBbLILEHUIO TeMnepaTypbi 3em-
nu npumepHo Ha 20% NO CPaBHEHUIO C ee COBPEeMEHHLIM YPOBHEM. 3TO ABNEHUE CONPOBOX-
[anocb Pe3KMM BO3pacTaHMEM TernnoBbiX MOTOKOB B PaHHEM apxee U BbiNnaBneHWem u3
MaHTUM TYronnaBKUX YNbTPaOCHOBHbIX MarM — KomatuutoB. Kpome TOro, B pesynbrare
BblAENEHUA AONONHUTENbHON 3HEPruM caM npouecc (OPMUPOBaHUA 3apPOAbILLA 3eMHOIO
Aapa AomkeH Obin Pa3BUMBATLCA YCKOPEHHLIMU TeMNamu, CAEPXWUBAACL NULL BbICOKON
BA3KOCTbLIO 3eMHOr0 BELeCTBAa U KOHEYHbIM BpeMeHeM ero nporpesa. [uHamuka 3toro
npouecca KOMUYECTBEHHO elle He McCneaoBaHa, HO YCMOBHO U NO reonoru4ecKUm AaHHbIM
MOXHO NPUHATbL, YTO Pa3BUBANCA OH B TeYeHWe BCEro paHHero apxen, T.e. npumepHo c 4 no
3 Mnpa. net Hasag U AOCTUT MaKCMManbHON UHTEHCUBHOCTW rAe-To okono 3,5 mnpa. ner
Ha3ag.

MNocne obpasoBaHuA 3apoabiwa AAPA, B KOTOPOM K KOHLUY paHHero apxeA A0MMKHO 6bino
BblAenuTLcA okono 56% maccel COBpeMEHHOro 3eMHOro AAPa, AanbHEeWLIWWA ero pocT cTan
yxe 6Gonee cnokoihHbiM. HaumHam Cc 3TOro BpeMeHu 3aBUCMMOCTb OTHOCWUTENbHOW MAacChbl
ALpa OT BPeMEHW MOXET 6bITb ONUCaHa CPaBHUTENLHO NPOCTbIM BbipaxeHnem (15) :
(i a—x 1 Xqla—x

[. aotute ik ’] 6)

t—t,=

~ —n
1-Cc* a—x, aCy xla—x,)
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rae a=Co (Co —C*)/(1 —C*); t, =3-10° ner Hasag — BpeMA 3aBeplieHMA (HOPMUPOBa-
HWA 3apoAbiwaAapa; X, =0,482 —oTHocuTenbHaA macca AApa 3 MNpA. NeT Haszag (oTHocu-
TenbHaA macca coBpemeHHoro Aapa x; = 0,863) . Kpusyto x (t) Ha uHTepBane BpemMeHU Mex-

ay 4 v 3 MAPpA. fieT Hasal MOXXHO npu6nm«eHHo BOCCTaHOBUTb MO YCJ'IOBVIFIM x=0 npu
t=4-10° ner, x= X, =0482 npu t=3-10° neru x =0 npn t =3,5- 10° net. Taxom
MONYKONMYECTBEHHbIA METOA, MpaBAa, He NO3BONAET TOYHO BOCCTaHOBUTL KpuBble X (t) u
x (), HO Nnowans, oYepuMBaeman KPUBOI X () Ha 334aHHOM MHTepBane BPeMeHu, Npu 3TOM
nepenaetcA 6e3 MCKaXKeHWA, YTO Ba)KHO, MOCKOMNbKY 3Ta MoWaab CTPOro nponopuvoHanb-
Ha rpaBUTaUMOHHOM 3Heprum obpazosBaHMA 3eMHOro AApa, onpeaenArowen cobon TeKToHU-
HECKVIO aKTUBHOCTb 3emnu B paHHem apxee (K KOHUY paHHero apxeA BbiAenusioch OKOSMOo
0,82-10°° 3pr rpaBUTauKoOHHON 3Heprum) .

dopmupoBaHue 3eMHOro Aapa ABnAeTcA Haubonee MOLWHbIM U3 BCEX 3H.uoreHHb|x npo-
LUeccoB Ha Hawew nnaHete: ero obpasoBaHue COMpOBOXKAANOCh BblaeneHuem 1,46 - 1038 apr
rpaBMTauMOHHOM aHeprum  [19], u3s kotopwix 1,23 - 10%® 3pr nepewno B Tenno, a
0,23 - 10°® 3pr — B 3Hepruio AononHUTensHOro cxatma 3emnw [1]. JtoT npouecc akTtu-
YecKu onpegenun 3BONUUID 3eMu, NO3TOMY OTHOCUTENbHYK Maccy AAPa X cneayeT pac-
cMaTpuBaTh Kak 3BONOUMOHHLIN NapameTp 3emnu [1, 2, 14].

OpHako anA reonoros Haubomnee nokasarenbHon xapaxrepucmxoﬁ pa3sutua 3emnu
ABNAETCA €€ TeKTOHWYEeCKaR aKTUBHOCTb, OMpeAenAemMan CpeaHel CKOPOCTLIO ABMXKEHWA
nmocdaepu[u]x NAWT UK, YTO TO e, CPeAHell CKOPOCTbID ¥ KOHBEKTUBHOrO MaccoobmeHa
B MaHTUK [1]:

1 Co x
= In[ ] : (7)
1 _CO 1 —Cox

B 3TOM cnyvae no aHanoruu ¢ 3BOMIOLMOHHBLIM NapaMeTPOM X MOXHO ONpefenvThL napameTp
TEKTOHUYECKOrO PasBUTUA 3eMnn y, NOKasbiBarOLWMWii CTereHbs 3aBepilleHHOCT Maccoobme-
Ha B maHTUmM [1]:

In(1 — Cox)

e 8
Y En e 8

PaccuuTaHHble No BbipaxeHUam (5) — (8) rpacdhmkn TEKTOHUYECKON aKTUBHOCTU y U TeK-
TOHUYECKOro pa3BuTUA 3eMnu npusefeHsbl Ha puc. 1. CyulecTBoBaHME pe3Koro mMakcumyma
TEKTOHWYECKOW aKTUBHOCTM 3eMnu B paHHEM apXee U ee CHUIXKeHWe B MOCNeaytoLme 3Mnoxu
f0 reoforMYecknm aaHHeiM oTmevanoce H.J1. [lo6peuossim [20] u apyrumu reonoramu,
MU3YYaBLIMMU CTPOEHWE AOKEMOPUIACKUX LWWTOB M COCTaBbl APEBHEALIMX nopoa. Teneps,
KaK Mbl BUENW, 3Ta 3aKOHOMEPHOCTb Nony4una cBoe TeopetTuyeckoe ob6bACHeHUE.

JBONTOUMA XUMUYECKOIO COCTABA MAHTUMU

XUMUYECKUA COCTaB COBPEMEHHON MaHTUM, BEPOATHEE BCEro, OTBeYaeT OKeaHCKUM nep-
uonutam. O6 3TOM CBMAETENLCTBYIOT KaK HEMOCPEACTBEHHbIE HaXOAKWU MOPOA TaKOro cocra-
Ba B PU(PTOBbLIX 30HAaX CPEAUHHO-OKEAHCKUX XPeBTOB U UX KOMMNEMEHTapHOCTb C OKeaH-
cKUMU TonenmTamm u rapubyprutamu [21], Tak u pacyeTbl NNOTHOCTU MAHTUMHOrO BeLUECT-
Ba Mo fAaHHbIM yAapHOro coxatua cunukatoB. Okasanock, 4To pacnpepeneHve MNOTHOCTU
B MaHTUMK, NOCTPOEHHOE NO CKOPOCTAM PacnpoCcTPaHeHNA CEeMCMUYECKUX BOMH, nyulle BCero
annpoKCUMUPYETCA 3aBUCUMOCTbIO MAOTHOCTU OKEAHCKUX NepuonuToB OT AaBneHuA npu
aanabatuyeckom pacnpepeneHun Temnepatypbl [22]. 3ToT pe3ynsTaT OAHOBPEMEHHO CBU-
LETEenbCTBYET O eAMHCTBE CPeAHEero coctasa BCel MaHTUM (M BepxHeil U HUXHeNn) , oTBevato-
LEero OKeaHCKUM nepuonutam, U 0 TOM, YTO pacnpeaeneHve TemnepaTypbl B MaHTUWU aaua-
6aTtnyeckoe, a 3TO roBOPUT O CYILECTBOBaHUM B MaHTUM 3DeKTUBHOrO KOHBEKTUBHOIO
nepemewmnsarus [1].

Co BpemeHeM XMMMYECKUW COCTaB MaHTUM MeHAncA. CBA3aHO 3TO C TeM, 4TO >Keneso
M ero OKWUCNbI MOCTENEHHO nepexoauny B AAPO, YBENWYMBAA TEM CaMbiM KOHUEHTPauuo
OCTalOLWMXCA B MaHTUM 3NeMeHTOB W coeanHeHuin. C Apyroi CTOPOHbI, NMTOUNbHLIE 3ne-
MeHTblI U coeauHeHuna (Takue, Kak xnop, Top, Kanuw, HaTpui, pybuavin, peakue semnu,
ypaH, TOpPWUM, a TaK)Ke BOAA3, YrNMEKUCbIN ras, a3oT U ApPYyrve rasbl) nepexoaunu U3 mMaHtuu
BO BHewHue reocdepsl 3emnu, Torga Kak cuaepodunbHble 3neMeHTbl (HUKenb, NnaTMHOU-
Abl, CBUHEU, 30M10TO, MeAb U UX Cynbthuibl) BMECTE C XKene3om OnycKanuch B 3eMHOe AAPO.
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Kpome TOro, KOHUEHTPauuA pPaAvOaKTUBHbLIX 3MEMEHTOB B MaHTUU AOMOMHUTENbHO CHUXKa-
nacb u3-3a UX CMOHTAHHOrO pacnaja, a YyMeHblUeHUe COAePXKaHUA CBUHUA, Hao6opOoT, YacTuu-
HO KOMMEHCUPOBANoCb HaAKOMMNEHNEM ero PaavoreHHbIX N30TOMOB.

[nA HaxoXkaeHWA COCTaBa MepPBUYHON MaHTUKM (T.e. NnepBUYHOrO Beuiectsa 3emnu) Heob-
XOAUMO MbICNEHHO CMeLLaTb B COOTBETCTBYOLWMX NPOMOPUMAX HaWAEHHbIM COCTaB MaHTUu
C COCTaBOM KOHTUHEHTaNnbHOW KOPbl, NPUHATbLIM, Hanpumep, no pabote A.6. PoHoBa u
A.A. Apowesckoro [23], u ¢ coctaBom 3eMHOro Aapa. (10 AaHHLIM YAapHOro CXKaTUA Me-
TannoB M UX CoeavHeHWU, B 3eMHOM Aape coaepxuTtca oT 84 no 92% rxenesa [24]. Merxon
no6aBKoON K xenesy, BCEro BepoATHee, ABNAeTcA kucnopoa [25]. 3ToT e BbIBOA cneayeT
M3 NPUHATOrO YCMOBUA, YTO MPOLECC BbiAENEHUA 3eMHOro AApa NPOAOIKAETCA U B HAacTOA-
lee BPeMA, NOCKOMbKY HUKaKWUX APYrUX TAXENbIX COEAUHEHWI, KPOME OKWUCNOB >Keneasa,
B COBPEMEHHOW MaHTUM B 3aMETHbIX KONWYEeCTBax He BCTPeYaeTcA. YuuTbiBaA, YTO >Keneso
OTHOCUTCA K NEPEexXOAHbLIM MeTannam, Yy KOTOPbIX Noj BAVMAHUEM BbICOKUX AaBneHu me-
HAKTCA KOHMUrypaumm BHELHUX 3NeKTPOHHbLIX 060M04eK, a cnegoBaTenbHo, U XMMUYECKUue
csovicTBa; B pabote [25] 6bin TeopetMyeckn 060CHOBaH COCTaB BHeWHero Aapa B opme
Fe;O n BHyTperHero Aapa — kak cnnasa Feg 9 Nig ;. OTa runotesa B AanbHeiiwem 6bina
npoBepeHa No AaHHLIM YAaPHOro CXKaTUA >kene3a u ero okucnos [22].

lMpUHATLIN COCTaB COBPEMEHHOW MAHTUW M PacCYUTAHHbLIA COCTaB MEPBUYHOWN MaHTUU
(3emnu) npuseseHsl B8 Tabn. 1. BaxHo o6paTuTh BHUMaHWE, YTO B MEPBUYHOM 3EMHOM
BewecTBe coaepxanock a0 13,2% ceo6oaHoro »xenesa u npumepHo 23,8% ero oKUCnoB.

OnpeaeneHHble Bbilie 3aKOHOMEPHOCTW BbigefneHWA AApa NO3BONAKT paccuMTaTb OCHOB-
Hble XapaKTepUCTUKU FeOXMMMUYECKON 3BOMUMUM MaHTUU. Tak, CYMMapHaA KOHUEHTpauuaA
""apepHoro’’ Bewecrtsa (B nepecyete Ha Fe,0) B8 mMaHTUM cO BpeMeHeM AOMKHA 6bina yMeHb-
WwaThCA No 3aKkoHy [1]:

Co (1 —x)

1—Coxl

Bnusko K 3ToMy 3aKOHy, NO-BUAMMOMY, MEHANACh KOHLEHTPAUUA ¥ MHOTUX CUAEPOtUNb-
Hbix 3anemeHToB (Co, Ni, Pt, Cu, Ag, Au u T.a.) u ux cynecduaos. KoHueHTpauma csoboaHo-
ro »xenesa u ero okucnos (B nepecyete Ha FeO) B MaHTUM onpeaenAnack HECKONLKO Apy-
UMW COOTHOLLEHUAMMU

56
CO (Fe) = 'i2_8 COX

9

ClFey= —— 180, (10)
1—C0X
C, (FeO Cox
CiFa0) w8, (11)
1—Cox

KoHUeHTpauuA Haubonee PacnpOCTPaHEHHbIX W ManonoABMXKHbIX coeauHeHuii (Si0,, MgO,
Al,03;, CaO v ap.) co BpemeHeM, Hao6OPOT, BO3pacTana rno 3aKoHy:
Co;
e A (12)
1-— CoX

CkopocTb Ih, yAaneHuA /-ro NerkonoABUMIKHOrO 3NeMeHTa (Unu coeanHeHua) U3 MaHTUu
B Apyrue reoctepbl, OYeBUMAHO, AOMKHA ObiTh NPONOPUMOHANbLHOM NOKa3aTenk MoABUIKHOC-
TV X; 3TOTO 3MEMEHTa, ero KOHUEHTPaUuun B MaHTUNHOM BELUECTBEe, MK, Y4TO TO XKe, ero mac-
ce m; B MaHTUN N CKOPOCTU ¥ KOHBEKTUBHOro maccoobmena [1]:

m;=—x;my. (13)
OTKyAa MOXHO HaiTU U 3a8BUCUMOCTb KOHLEHTPALMU NOABUXXHOIO 3MIEMEHTa OT 3BOSIOLUOH-
HOro napameTpa X:

Co;
1—Cox

OnucaHHble Bbile 3aKOHOMEPHOCTU BblaeneHna aapa u Beipaxerna (9) — (14) nossonAaioT
Tenepb PaccyvMTaTh OCHOBHbIE 3aKOHOMEPHOCTU Fe0XMMMUYECKON aBontoumn maHTumn. Ccoteer-
CTBYIOWINE pacyeTHble KPYBble, XapaKTepusylouie U3MEHEHUA XWUMUYECKOro cocTtaBa MaH-
TUM, NOCTPOEHHbIE B OTHOCUTENLHOM MacLuTabe, npMBeaeHsb! Ha puc. 2.
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OETA3AUMA MAHTUU U OBPA30OBAHUE TMAPOCOEPbHI

Y monopoit 3emnu He A0MKHO 6b1M0 BbITe HU aTmMocdepsl, HU ruapocdepsl. CBA3aHO 3TO
C TeM, YTO 3eMHOe BelecTBO (Mo CpaBHEHUIO C CONHeYHbIM) CUSIbHO 0BefHeHO NeTy4Yumu
N NOABWXKHbIMU 3nemeHTamu. Mo-Buaumomy, TakaA nepBuuHan AnddepeHumnauma BeLlecT-
Ba Npou3oLUna ewe Ha ponnaHeTHoW crtaauu paseuTuA CONHEYHOW CUCTeMbl BCneacTsue
BbIMETaHUA NETYUMX KOMMNOHEHT M3 BHYTPEHHUX 4acTei NPOTOMNAHETHOro ra3onbinesoro
obnaka Ha ero nepucepuio, NPOMCXOANBLUErO B pe3ynbTate AEUCTBUA CBETOBOrO JaBfeHUA,
KOPNYCKYNAPHOro nany4yeHua monogoro ConHua n B3aMmogencTBuA marHuTHoro rnonA Con-
HEYHOW CUCTEMBbI C aTOMamu Jlerko MOHWU3UPYHOWMXCA (T.e. NOABUXKHBLIX) 3nemeHToB. [le-
Tyuue e COeAMHEHUA N 3NeMeHTbl MOrny nonaaatb Ha 3emMnio TONbLKO B CBA3aHHOM COCTOA-
HUM (BOAa — C rMApoOCMNIMKATamMu, yrneKucnbi ra3 — ¢ kapboHaTtamu, a3oT — ¢ HATpaTamu
U HATPUAAMW) , U NO3TOMY B npouecce pocta 3emMnu BCE TaKWe KOMMOHEeHTbI 0Ka3biBanuch
norpebeHHbIMKN B ee Heapax. [py 3ToM ocTaTKu CBOBOAHbLIX NETYYNX KOMMOHEHT YCUNIEHHO
copbupoBanuck ynbTPaoCHOBHbLIM PErofiuTOM Ha NOBEPXHOCTU PacTyluel NNaHeTbl U Takxe
3axopaHnBanvcs Moa HOBLIMU CTIOAMM BbiNaaaroliero Ha 3emnio MeTeoOpPUTHOIO BeliecTBa.

[erazauma 3emnu morna HavyaTbCA NULWbL MOCNe TOrO, Kak TemnepaTypa B ee Heapax
NOAHANACL A0 YPOBHA YaCTUYHOrO MNaBfEHUA CUNNKATOB U B MaHTUU BO3HUKNUA KOHBEK-
TUBHbIE TEYEHWUA, T.e. TONBLKO MOCne TOro, Kak HavancA NPouecc BbiAENEHUA 3eMHOro AApa.
lMepBuYHaA Aerasauva MaHTUU NPOUCXOAUT OAHOBPEMEHHO C U3NUAHUAMMU MaHTUMHBLIX pac-
nnasoB — 6a3anbLTOB U rNaBHbIM 06pa3om B puToBbiX 30Hax 3emnu. KoHBEKTUBHbIE Teye-
HUA MPU 3TOM UrpaKldT PoSib TPaHCNoOpTepa, NOCTOAHHO AOCTaBMAOULEro BCE HOBbIE U HOBbIE
nopumM pacTBOPeHHbIX B MaHTUMHOM BEUIeCTBE NETYYMX KOMMNOHEHTOB K APeHUpYeMbiM
noA puTOBLIMU 30HaMU NMPUNOBEPXHOCTHLIM CNOAM acTeHocdepsb!.

Wcnonb3ya ypaBHeHnue perasaumm (13), nerko HaWTW, 4TO Macca AerasvupoBaHHOU U3
MaHTUM BOAbLI ONpeAenAeTCcA ypaBHEeHUeM

m(H,0) = mg (H,0) (1 — e ~#(H20)y), ! (15)

raoe mo(H,0) — cymmapHaa macca soabl B 3emne. Noka3saTtens NOABUXKHOCTU BOAbI CO
BpeMEHeM He OCTaBanCA MOCTOAHHbIM. CBA3aHO 3TO C TeM, YTO B NEpBUYHOM BellecTBe
3emMnu U B nOKEeMOPUNCKON MaHTUU, Kak Mbl BUAENWU, B 3aMeTHbIX KOMUYECTBaxX coaepika-
nocse cBobogHoe ene3o. [o3ToMy B Te ganekve BpeMeHa BOAA, MONajaBluan B cUNMKaT-
Hble pacnnaebl acteHocdepbl, ycneBana 4aCTUMHO NPOpearMpoBaTb C >Kene3om elle A0 Ae-
rasaumm 6a3anbToBbIX MarM B pudToBbIX 30Hax 3emnu. MNpu 3TOM >Kene3o OKUCAANOCH,
a cama BOAa — AMCCOUMMPOBanNa, Pe3Ko COKPallaA TeM CaMbiM CKOPOCTb €ee aerasauun us
MaHTUU. Y4YUTbIBaA 3TO, Mbl NPUHANKW, YTO NOKasaTens NOABUXXHOCTA BOAb! IMHEAWHO 3aBW-
CUT OT KOHUEHTPauuu cBO60AHOIO XKene3a 8 MaHTUu:

#(H,0) =4 (Co (Fe) — C(Fe) +§), (16)

rae Co (Fe) = 0,132 — koHUeHTpaunAa cBobBOAHOrO >Kene3a B NEPBUYHOM BelwlecTse 3emnu;
C(Fe) — Tekyuee 3HayeHUe KOHUEHTpauuu >Kenesa B MaHTUWU, onpeaenAemoe (opMynoi
(10); 6 = 0,01 — napamerp, onpefenAOWMIA HAYaNbLHLIA YPOBEHL AErasauuvi MaHTUv fpu
C(Fe) = Cq (Fe).

[nA peweHuA ypaBHeHUA aerasauuv soabl (15) Heo6xoaMMO MCNoOnbL30BaThL ABa HE3aBU-
CUMbIX Kpaeebix ycnosua. OAHUM U3 HUX MOXKET CNy>XuUTb 06LWaA Macca BOAb!, AerasvpoBaH-
HaA M3 MaHTMM K HaCTOALWEMY BpPeMEeHW, paBHaA CyMMAapHOW Macce BOAbI, COAepKallenca
B coBpemeHHon ruapoctepe (14,6 - 10?3 r), B KOHTUHeHTansHON Kope (4,86 -10%% r) u
8 okeaHckoii kope (3,34 - 102% r), Bcero 22,8 - 1023 r,

BTopoe ycnosue MOXXHO MONyuYdTh, ecnu paccuMTaTh, CKOMbKO BOAb! 6bINO Aerasvposa-
HO M3 MaHTUW, Hanpumep, K MOMEHTY MNepeKpbiTUA NOBEPXHOCTbIO OKeaHa rpebHel cpe-
AVHHO-OKeaHCKux xpe6rtoB. OnpegenuTh BpeMA 3TOro Cob6bITUA HECNOXKHO NO reonoruye-
CKUM AaHHbIM. CoBpeMeHHaA KOHTUHeHTanbHaA kKopa (hOpMUPYETCA B YCNOBUAX U3bbiTKa
BOAbI, ocBOGOXAaOWEACA NpU AeruapatauMn OKEeaHCKON KOpbl B 30HaxX NOAABUra navT
(B coBpemMeHHOI OKeaHCKONW Kope coaepXuUTcA npumepHo 5% Boabl, a B 30HaX NOAABUra
NAUT ceivac exeroaHo BbiaenAetca oT 2,5 ao 3 km> Boabl) . OAHAKO, B AaNeKOM reonoru-
4YeCKOM MPOLUOM, KOraa BoAbl B OKeaHe ObIf0 3HAYUTENbHO MEHbLIE U ero MOBEPXHOCTb
ewe He pocturna rpebHell CpeAMHHO-OKEAHCKUX XpeGTOB ¢ pacnonoXeHHbIMU Ha HUX pud-
TOBbIMU 30HaMK, NOPOAbLI OKEAHCKOW KOpbl OCTaBanuck noutu 6essoaHbiMu. CooTBeTCTBEH-
HO U KOHTUHEHTanbHaA Kopa Tex Aanekux 3N0X BbinNnasnanack B 'Cyxvux’’ U BbICOKOTEM-
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nepaTypHbiX YCNOEXAX, a 370, 6e3yCnoBHO, CKa3blBasioCb Ha re0OXMMUKM npouecca ee obpa-
30BaHUA. X

N3 reonorvyeckor UCTOPUM Mbl 3HaeM, YTO caMble APeBHWE, apXeNnCKUe Nopoabl KOHTU-
HEHTanbHOW KOPbI NpeacTaBneHbl GasanbTamu, cpeav KOTOPbIX 4acTo BCTPEYadTCA aHOPTO-
3UTbl, BbICOKOTEMMNEPATYpPHble KOMaTUUTLI, @ U3 CPeaAHUX U Kucnbix nopoa — “‘cyxue’’ rpa-
HATOMAbI TUMNAa YapPHOKUTOB W MNarnorpaHnToB. HacToAwMe LWenoYHble rPaHUTbl, CUEHUTbI
W TaKue ocafo4Hble NOPOALI ABHO MOPCKOMO MPOUCXOXAEHWUA, KaK KapboHaThl U AXXecnunu-
Tbl, MONYYANU LUMPOKOE PAcNpPOCTPaHeHVWe TOMbKO B paHHem nportepo3oe [26]. Cyas no
3TUM [aHHbIM, MOXHO OXWUAATb, YTO MOBEPXHOCTb OKEaHa AO0CTUrna rpebHeil cpeavHHO-
OKeaHCKux xpe6ToB npumepHo 2,6 mnapa. net Hasaa, a okono 2,1 mnpa. ner Haszag okeaH-
CKaA Kopa Yy>e MOMHOCTbI0 HackiTUNAack BOAOW (A0 COBPEeMeHHOro ypoBHA) . MpuHUMan 3Tu
BpeMeHHLle pybBexu 3a nepenomHbie B 3BOMNIOUMU OKEaHOB, MOXKHO BbIYACIUTL, YTO Macca
[erasupoBaHHOM M3 MaHTUM BOAbl K MOMEHTY JOCTMXKEHWA NPeaenbHON ruapaTauvy OKeaH-
CKOI KOpbI NPUBnU3nTensHo paeHanacs 13,3 - 10%° r.

Mocne NOACTAaHOBKMW HAaMAEHHBLIX 3Ha4eHW!M MacCbl BOAbl, AEra3vpoBaHHON U3 MaHTUU
K HacTOAWeMYy BpeMeHu U K 2,1 mnpa. neT Hasaa, B ypasHenue (15) u yuaTbiBaR 3aBu-
cumocTtb (16), ynaetcA paccuuTaTh Kak o06uWly0 Maccy cojep)kaillencAa B 3emne Boabl
my(H,0) = 39,5 -10%% r, tak U nokasaTens ee noaBwxHOCTYU ¢ = 1,036—7,29C (Fe). Moc-
ne 3toro no ypasHeHuwo (15) ¢ ucnonszosaHvem ebipaxeHun (6) n (8) HecnoxHo onpene-
NUTbL U caMy 3aBUCUMOCTb MAacChbl AerasvupoBaHHOW U3 MaHTUY BOAbl OT BpemMeHu (kpuBaa 1
Ha puc. 3). lMpuHUmanA Tenepb, YTO macca W NMOWaAb KOHTUHEHTanbHOMW KOPblI B MEpBOM
npubnnxeHUM NPONOPUUOHANbHLI 3HAYEHUKD TEKTOHUYECKOro MapamMeTpa ¥ U 4YTO KOHLEHT-
pauvA BOAbl B KOHTUHEHTaNbHOW M OKEaHCKOW KOpe Mocne MX HacbileHWA NOCTOAHHA, a A0
Hayana 3aTtoro npouecca 2,6 mnpa. ner Hasaa — 6sina nponopuvoHanbHa obuieit macce jaera-
31MPOBAHHON U3 MaHTUM BOAbI, MOXHO ONPEAeNUTbL MacCy BOAbl, CBA3aHHON B KOHTUHEHTaMb-
HOW W OKEaHCKOW KOpe, a Tak)Ke BOAbI, coaepxkalieicA B ruapocctepe (COOTBETCTBEHHO
kpussblie 3, 4 n 2 Ha puc. 3).

FTEOXUMUYECKAA 3BONIOLUUA U METANNOFEHUA KOHTUHEHTOB

OnpeaenuB OCHOBHblE 3aKOHOMEPHOCTU M3MEHEHUA TEKTOHWYECKOW aKTUBHOCTU 3emnu,
reOXMMNYECKOW 3BOMIOUMN MaHTUM U HaChILEHUA OKEaHCKOW KOpbl BOAOW, Mbl MOXeM
Tenepb ONpPeAenuUTe U UCKOMYI 3aBUCMMOCTb (3) cKOpPOCTU BbiHOCAZ NUTOGUABHBLIX U pya-
HbIX 3NEMEHTOB W3 MaHTUW B KOHTUHEHTanbHyi Kopy. [NA HaXOXXAEHUA OTHOCUTENMbHbIX
CKOpOCTel mnepexofa TakKux 3nemMeHTOB M3 OKeaHCKOM KOpbl (MaHTUM) B KOHTUHEHTanb-
HYI0 Heo6XOAUMO NPOCTO MEPEeMHOXUTb 3HaYeHUA (hyHKUMIi, u3obpaxkeHHbIX Ha puc. 1, 6,
puc. 2 u puc. 3 (kpusas 4). PeaynbtaT Takoro nepemMHOXeHUA, HOPMUPOBAHHBIA K COBpe-
MEHHOMY MOMEHTY BpemMeHu, NpuseaeH Ha puc. 4.

Kak BUAHO U3 npuBeAEeHHOro PUCYHKA, TEOPETUYECKME PacyeTbl NOKa3biBalOT, YTO B UCTO-
pun 3emMnu A0MKHbI GbINU CyLUECTBOBATL ‘ABE BblAAOWMUECA MeTannoreHuyeckue anoxu —
paHHeapxeiicKaA W paHHenpoTepo3oiickaA. B panHem apxee BbIHOC MOABMXHbLIX COeAWHe-
HYA W PYAHbIX 3NEMEHTOB B KOHTWHEHTaNbHYK KOPY Ha4ance Tonbko nocne 3,8 mMnpa. net
Hasaj OAHOBPEMEHHO C HayanoMm (OpPMUPOBAHUA CUMANUYECKOW COCTABNAIOWENA KOpbi, T.e.
HECKOJIbKO MO3Xe, 4eM Havana copmuposaThcA ee 6aszanbToBaA cocTaeBnAwowan (okono
4.10° ner Hasap). MpumepHo 3,4 Mnpa. neT Hasag CKOPOCTb BblHOCAa B KOpYy nuUTodwunb-
HbIX WU PYAHbIX 3NEMEHTOB AOCTUINa CBOEro MaKcMMyma, 06YCNOBNEHHOrO pe3Koi akTu-
BU3aLMEA B 3TO BPEMA TEKTOHUYECKOW aKTUBHOCTA 3emnu, Bbi3BaHHOW, Kak Mbl BUAenu
Bbille, NaBUHOOGPa3HLIM Pa3BUTUEM NPOLECCa BbiAGNEHWA 3apoabllla 3emHoro Aapa. B sto
e BPEMA C MaKCUManbHOW CKOPOCTbIO MpOTeKand U Camu NPoueccsl GOPMUPOBAHVA KOH-
TUHEHTaNbHOW KOPbLI, MNO3TOMY CPEAHAA KOHUEHTPAUWUA NUTOMUNBbHLIX U PYAHbIX 3NeMeH-
TOB B KOpe paHHero apxeA elie He AOCTWraa CBOEro MaKCUMAaNnbHOro 3HaYeHWA, XOTA CO-
AePXKaHUA 3TUX dKe 3/IEMEHTOB B CUAanNU4ecKMx nopogax TOro BPeMEeHU MOrnu MofHWMAaTh-
CA U [0 OYeHb BLICOKMX 3HayeHui. [locne KOPOTKOro, HO WHTEHCUBHOrO BChnecka meTan-
NOreHN4eCKON aKTUBHOCTU PaHHEro apxeA, B MNO3AHEM apxee, CYAA MO pacyetam, AOMKeH
6bin HabnoaaTbCA cNag 3TOU aK TUBHOCTY. -

Bropas u HanbBonee yHuKanbHaA MeTannoreHuyeckan 3anoxa A0KeMOpUA BO3HUKNA B paH-
HEeM NpoTepo30e Y)e TOMbKO 33 CYeT AeMCTBMA ONUCAHHOrO Bbllle MaxaHu3mMa ruaporep-
ManbLHOro MepeHOCa 3NEeMEHTOB U3 OKEaHCKOW Kopbl (T.e. U3 MaHTUM) B KOHTUHEHTAMNbHYIO.
B 310 BpemA BMecTe C TepManbHbiMW BOZaMU, AeruapaTMPOBaHHbLIMU U3 OKEaHCKOW KOpbl,
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Puc. 1. a — 3aBuCMMOCTb OT BpEMEHU 3BOMIOUMOHHOrO napametpa 3emnu (7) u TekToHuveckoro napa-
metpa (2); 6 — 33BUCMMOCTL OT BPEMEHU TEKTOHMYECKON aK TUBHOCTY 3emnu

Puc. 2. 3BOnIouMA XMMUYECKOTO COCTaBa MaHTUM (B OTHOCUTENbHBIX COAEPXKAHUAX KOMMOHEHT)
1 - 8i0,, Al,0,, MgO, Ca0; 2 — Na,0; 3 — K,0; 4 - H,0; 5 - FeO + Fe,0,; 6 — Au, Cu;
cynbehuabl U Apyrue cuaepodunbrbie anemenTsl; 7 — Fe; 8 —Th; 9 - U

m(H,016 10%%

=
Z /____
201
N /

Puc. 3. 3aBucumocTb Macckl BOabl B ruapocthepe
VW 3eMHOW KOpe OT BpemMeHW HaKonneHwur: 1 —
cyMMapHaA macca AerasupoBaHHOW U3 MaHTuu
Boabl, 2 — Macca Boabl B ruapoctepe, 3 — macca 49 [~
NnopoOBON ¥ CBA3aHHOW BOAbI B KOHTUHEHTaNbHOMN
Kope, 4 — Macca BOabl B OKeaHCKOi Kope

| !
= d =3 =2 = 0’ / 4
8 10 sem

B KOHTUHEHTanbHYy KOpYy B 60NbWwMX KONMYECTBax NEPeHOCUMNNCh He TOMbKO PydHble 3rie-
menTol (Fe, U, Th, Au, Pb, Li, Rb, peakue 3eMnn n apyrve pacceAHHbIe 3NEMEHTbI), HO U
Takue nuTodunbHbie coeauHenun, kKak Si0,, Al,03, Na; O u K,0. Ysenuuenne BbiHOCa
KpeMHe3ema, rMuHo3eMa U WenoYeit B PaHHem NpoTepo30e NPUBENO K Pe3KOW akTuBu3auuu
NpoUeccoB rpaHUTOO6pPa3oBaHWUA, CTOMb XapaKTePHbIX ANA 3TOW YHUKanNbHOW 3MOXWU rpa-
HuTM3auuK. Mpu aTom 66nbWAA CKOPOCTL BLIHOCA KanUA NO CPABHEHMIO CO CKOPOCTHIO Bbi-
HOCa KpemHe3ema U rnuHo3emMa 06ycnoBuna MHTEHCUMBHOE NMPOABNEHWEe KanueBoro mera-
comaro3a. B 310 ke BpemA BrepBble B UCTOPUKU 3eMNM LWMPOKOE DPa3BUTUE NMONy4Mnu ner-
MaTUTOBaA MUHEPaNU3auuna, CynbhUAHOE U rMAPOTepManbHoe pyaoobpasoBarue.

WNssectHo [27], uto ruppoTepmanbHaR MeATENLHOCTL Urpana WCKMIOYATENLHO BAXKHYIO
ponb B (hOPMUPOBAHUMU CUANUYECKOTro '‘'CnoA’ KOHTUHEHTaNbHOW KOPbl U COCPEAOTOYEHHbIX
B Hell 3anexeu NonesHbiX Uckonaemeix. PaccmMatpuBaemManA TeopuA MO3BONAET HaM KONW-
4eCTBEHHO ONucaTb M 3TOT BaXKHbIW reonoruyeckuit npouecc. CoBpemMeHHYI CKOPOCTb je-
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Puc. 4. Omocmenbuan CKOPOCTb BbIHOCa NOPOACO6GPasyloWMX OKUCIOB U PYAHbLIX 3NEMEHTOB U3 OKeaH-
CKOI KOpbl B KOHTUHEHTanNbHYO (3a eaAUMHWUULY NPUHWUMAEETCA CKOPOCTb BbIHOCA 3TUX KOMMOHEHT B HaCTOA-
wee BpeMA) . Hymepauna KpuBbIX COOTBETCTBYET puUc. 2

rmaparauuMu OKeaHCKOW KOPbi B 30HaX MOAABUIra MAUT Nerko yaaeTCcA OnpeAenuTb Mo He-
33aBUCUMbIM [laHHbIM — MO CpeaHel CKOpOCTH 06pa3oBaHUA OKEaHCKOW KOPbl U MO KOHUEHT-
pauuMu B Hel BOAbI. Oxaablaaercn YTO cel4ac yepe3 30HbI NOAABUIa NAUT eXEroaHo GuUnbT-
pyerca ot 2,5 no 3 KM 3/ron soab!. Beero xe 3a BPEMA XWU3HU 3emMnu yepe3 3Tu 30HbI Npo-
wno okono 1,4 - 10%° r soapl (14 mnpa. kM3), unu npwmegmo B8 10 pas 6onblue, Yem ee
COEPXXUTCA B COBPEMEHHOW ruapocdepe (oxono 14,6 - 10? . CnepoBarensHo, 3a reo-
nornyeckyr uctopuio 3emnu Boaa ruapochepbl MHOFOKpPaTHO npodmnupoauaanacr: Je-
pe3 30HblI NOAABMIa NANT, YaCTUYHO (DMKCUPYACL B KOHTUHEHTansHOW kope (3,11 - 1027
CBA3aHHOW BOAbl) , HO B BoNbLUEN CBOeW 4acT BHOBbL NOCTYNanA B ruapocdepy v oxeaHCKym
Kopy. Makcumym ruapoTepmanbHOW aKTUBHOCTU 30H NOAABUra nUTOCepHbIX NAUT Habnio-
fAancA B paHHemM nportepo3oe okono 2,1 - 109 neT Hazaa — B TO BPEMA XerofHo B 3TUX 30-
Hax BblAenAnock okono 6,6 - 101° r (66 km’) Boabl (cMm. kpuByto 3 Ha puc. 5, a) .

OueHb UHTEPECHO MoBeaeHUe Xenesa B 3eMHoN kope. Kak yxe oTmeuanocs, B aokembpuii-
CKOW MaHTUM B 3aMeTHbIX KONMYecTBax coaep)kanocb cBo6oaHoe >kenes3o. B pudtoBbIX 30-
Hax 3eMnM OHO BMeCTe C MaHTUWHbLIMM NMOPOAaMWM MOAHUMANOCL Ha MOBEPXHOCTb, YKaAHO
nornowan Npu 3TOM BeCb TOT KUCNOPOA, KOTOPLIA K 3TOMY BpeMeHu ycneBanu Bbipabo-
TaTb CuHe3eneHble BOAOPOCNN U APYrMe KUCNOPOABLIAENAIOWMWE MWUKPOOPraHU3Mbl A0-
KembpuA, a TakXke KWUCNOPOA, OCBOGOXAAOWMIACA B BEPXHUX CNOAX aTMocdepbl 3a cyeT
aMccoumaumn BoAbl xecTkumM usnydeHnem ConHua. B ycnosuaAx 6e3kucnopoagHon atmo-
ctepbl Xeneso, pearupya ¢ BOAOW U yrneKucnsiM raaom, nepexoavno B pactBopumble top-
™Mbl 6uapboHaTa U ABYXBaneHTHOU ruapookucu. BeimbiBaAck u3 pudToBbIX 30H U Gasans-
TOBOro CNOR OKeaHCKOW KOpbl, PaCTBOPUMMble COEAVHEHWA >kenesa MocTynanu B ruapocde-
PY ¥ Ha MenKOBOALA, MAe >Kene3o OCaXAaNocb B BUAE CUAEPUTA UMW OKUCNANOCH MUKPO-
opraHusmamu A0 rematuta U mMarHetuta. OaQHOBpeMEHHO M3 OKEaHCKOW KOPbl BbIHOCUICA
1 KpemHesem, 0cBO60OXAAIOWMINCA, HanpuMep, NPU rMApaTauMn NMPOKCEHOB, YTO NPUBOAU-
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Puc. 5. a — 3aBUCUMOCTb OT BPEMEHM CKOPOCTM 06Pa3oBaHWA KOHTUHeHTanbHoW Kopsl (2), cikopoctu
HakonneHuA 6a3anbTOBOM KOMMNOHEHTLI B Kope (1) U CKOPOCTU aernapaTauMmn OKeaHCKOW KOpbl B 30Hax
noaasura nutocdepHbix naut (3); 6 — U3ameHeHME cO BPEMEHEM CYMMapHOW MAacCbl KOHTUHEHTan tHON
wopbi (2) u ee 6azanbToBON KOMNOHeHTHI (1)

N0 K NapareHesvcy >ene3a u KpeMHe3ema B OTNOXEHUAX A0KEMBPUMCKUX AXKECNUANTOBbIX
»enesopyaHbix hopmaumii.

Ha ycnoeuAa o6pa3oBaHUA xene3opyaHbix hopMauui UCKNOYUTENBHO CUNbHOE BNUAHWUE
OKasanu 3Tansl pa3sBUTUA OKeaHOB. B apxee, KakK y)ke OTMe4anocb, CPeAWHHO-OKeaHCKue
xpe6Tbl BO3BLIWANUCL Haj YPOBHEM OKEaHOB, MO3TOMY Xene3o M3 HUX TOrAa He MOrno
BbIHOCUTLCA B Bonblmx KonuyecTBax B ruapoctepy u aanee B ocagok. B te nanexwue Bpe-
MeHa eauHbin MupoBoi okeaH euwe He ycnen chopMUpPOBaTLCA, HO YXXe BO3HUKNW OTAeNb-
Hble Mopckue u cybokeaHckue 6acceiiHbl, 06pa3oBaBLUMECA 33 CHEeT 3anoNHEeHUA BOAOW W30-
NUpoBaHHbLIX BnaavH. Cpean Takux BMaauvH, Kak WU Tenepb, AOMKHbI Gbinu cyliecTBOBaTb
3aayroBbie 6acceiiHbl C PAcNoONOXKEHHbIMU B HUX BTOPUYHbIMU pUdTOBLIMU 30HaMU. NmeH-
HO B TaKWUX 3anofiHEHHbIX BOAOW 3aAyroBbix 6HacceiiHax, NO-BUAMMOMY, U OTNaranucb Apes-
Helwme xeneauctble ocagku. O6 3TOM, B 4aCTHOCTH, rOBOPUT M 0BbIYHAA accoUMaUUA apxen-
CKUX Kenes3opyaHbix opmMaumii (KMBaTMHCKOro TMna) ¢ 0CaAO4YHO-BYNIKAHOTE@HHbIMU KOMM-
nekcamu [28] octposoayxHOro TMNa M nokanbHoe passuTUe 3TMx (OPMauun B npeaenax
OTAenbHbIX 3aMKHYTbIX 6acceiHOB, pasmepbl KOTOPbIX 06bIYHO He NPEeBbIWANU HECKONbKUX
coteH kunometpos [29].

Mocne nepekpbiTMA NOBEPXHOCTLIO OKeaHa rpebHeli CpeaAHHO-OKeaHCKUX xpebToB B paH-
HEM MNPOTEepPO30€ YCNOBUA OTNOXEHWUA >Kene3o-KPeMHUCTbIX OCalKOB pe3K0 WM3MEHWUNUCH.
CBA3aHO 3TO C TeM, YTO B paHHEM NPOTEPO30€e Y)Ke BO3HUK eauHbin MupoBoOW oKeaH 1 xeneso
BMeCTe C KpeMHe3eMOM B ero BOAb! CTafno NOCTyrnaTe U3 rMaBHOr0 UCTOYHUKA — U3 pudTo-
BbIX 30H CpeAuHHO-OKeaHCKUX xpe6ToB. CKOPOCTL BbIHOCA XKene3a U KpeMHe3emMa U3 OKeaH-
CKOW KOpbl B BOAY APEBHUX MOPEA U OKeaHOB MOXHO ONuCbIBaTb BbipaxkeHuem (3). Cko-
pOCTb Xe BbiNaAeHWA KpemMHe3zema (u kap6OHaTOB) M3 OKEaHCKOW BOAbI B OCAAOK, KaK uU3-
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BECTHO, rNnaBHbIM 06pa3oM 3aBUCUT OT WHTEHCUBHOCTW Pa3BUTUA XW3HM B okeaHe [30],
a B pokembpum 310 AONXKHO 6bINO OTHOCUTLCA U K xeneay [31]. Bnaroaapa 6e3xkucnopoa-
HOM aTMoctepe aokembpuAa B GONbLWKWHCTBE MOpeA U OKEaHOB TOro BpeMeHW, No-BuaAuMO-
My, rocnoAcTBOBanu BOCCTaHOBUTENbHbIE YCMOBUMA CEPOBOAOPOAHOrO 3apaxeHus: Moatomy
»Kene3o B OCafKax OTKPbITbIX OKeaHOB U MOpel AoKeMBpuA MOrno OCa)KAaTbCA TOMNbKO B
thopme cynbuaos 1 cuaeputa. MNocne onyckaHUA OKEaHCKOro AHA B MaHTUIO NMOA APEBHUMMU
30HaMU NOAABUra MNUT 3TO >Kene30 YaCTUYHO MEePEHOCUMNOCh B KOHTUHEHTalNbHYH KOpPY, HO
B 6ONblUeii CBOE 4acTM BHOBb YXOAMNO B MaHTUI0. Ha MenkoBoabAX e B YCNOBUAX XO-
poweit aspauum B o6UnUM MOr pasBuBaTbCA (UTOMNMAHKTOH U Apyrue hoTOCUHTE3Upyowme
MWUKPOOPraHU3Mbl, MOrNOLWaloWme U3 BOAblI KPEeMHE3eM U OKUCNAIOWMWE Xenes3o A0 Tpex-
BaneHTHOro coctoAHUA. MockonbKy Mbl Aenaem nuib rpy6yro OUeHKY, TO MOXEM MPUHAT,

i (Fe, 0,), 7i (5i0,),
8 10°m/z07 m(8i0,)s,
{5 g 4

i~

'3 Puc. 6. CpeaHnan cKopocfb HaKoMnneHua
10 xenesa (B nepecuete Ha Fe,0,) B xe
nes3opyaHbix hopmaunax (13 U OTHOCKU-
£ TeNbHaA CKOPOCTb OCAXKAEHWUA KPeMHe
25 sema (2)
ZV
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= =J =2 =1 0 / 2

24 10 rem

4TO nnowaab BCEX MenKoBoAui AokeMBpUA BO3pacTana co BPeMEHEM MPOMOpPLUOHanbHO
YBEUYEHUIO MNOLWAAN CaMUX KOHTUHEHTOB. MOLWHOCT KOHTUHEHTaNbHOW KOPbI CO Bpeme-
HEM MeHANach CPaBHUTENbHO Mano, CcneaoBaTenbHO, B MEpPBOM NpUBNMKeHUN nnowassb
KOHTUHEHTOB YyBenuYMBanacb NMPONOPUMOHANbEHO WX Macce Myx. B 3TOM cnyyae ckopocTb
HaKOM/IeHUA OKUCMOB >KeMne3a U KpemMHe3eMa B 0CalkaxX KOHTUHEHTaNnbHbIX OKPauH MOXHO
onucaTb 3aBUCUMOCTbIO, aHANIOTUYHOMN BbipaXkeHUo (3) : ;

Mis = a;s Cimy, ¥ Imygl, (17)

roe nHaekc 'S’ ykasbiBaeT Ha Npouecc ceAuMEHTauuW, a 3aBUCUMOCTb MacCbl KOHTUHEH-
TanbHOW KOPbI OT BPEMeHWU NpuBeseHa Ha puc. 5, 6.

lMpuHUMaA, YTO CyMMapHaA Macca >Kene3opyAHblx (hopmauui BCeX KOHTUHEHTOB Mpu-
mepHo paBHa 10'® T, no BbipaxkeHuto (17) yaanoch OUEHUTH CKOPOCTb HAKOMNEHWA OKUC-
nos xene3a (B dopme Fe;0,) B ocaakax OKpauH AOKEeMBPUACKUX KOHTUHEHTOB. Pe3ynb-
TaThl pacyeta uzobpaxkeHbl KpuBoi 1 Ha puc. 6. Ha 3tom xe pucyHke (kKpueaa 2) npusege-
Ha aHanoruuyHaa Kpueaa, oTo6paXkalouiad OTHOCUTENbHYH CKOPOCTb HaKOMMEeHWA B Ocan-
Kax KpemHesema.

Kak BuUAHO U3 pe3ynbTaToB pacyeTa, CKOPOCTb HAKOMJIEHWA [XKECNUNUTOBbIX OCAaAKOB
XapakTepu3oBanacb ABYMA MaKCUMMYyMamu: MEHbLUMM B PaHHEM apxee U 3HauuTenbHo 6Gonb-
WM — B paHHeM npoTtepo3oe. B cOOTBETCTBMM C 3TUM CTAaHOBUTCA MOHATHbLIM, MOYEMY
rnaBHenIMe XenesopynHbie 06pas’oBaHUA MUpa, Takue, Hanpumep, KakK MECTOPOXAEHUA
Kpusoro Pora u Kypckon marHutHon aHomanuu B CCCP, 03. BepxHero B CeBepHoit Ame-
puke, Xamepcnu B ABCTpanuu U T.A4. NPUYpPOYeHbl UMEHHO K PaHHEMY NpOTepo30to, T.e. KO
BpeMeHW BO3HUKHOBEHUA eanHoro MupoBOro okeaHa W MnepeKkpbiTUA €ro NOBEpPXHOCTLIO
puthTOBBIX 30H CpeAuHHO-OKeaHCKUX xpebToB. [MpuBeaeHHble pacyeTbl MNOKa3blBaKT Tak-
e, YTO OKOMo 2 MNpA. NeT Haszaj CKOPOCTb OcaxkaeHWA >enesa (B nepecuete Ha Fe3;04)
morna gocturate 6-10° T/ros, XOTA cama CKOPOCTb BbIHOCAa ene3a M3 pUdTOBLIX 30H
TOro BpeMeHW [oMKHa 6bina 3HauuMTenbHO NpeBbILLaTh 3TO 3Ha4YeHUe.

CpaBHMBaA COCTaBbl KOHTUHEHTANbHOW M OKEaHCKOW KOPbl, YA3eTCA TakK)Ke HauTU U 3Ha-
YeHUA KO3(hUUUEHTOB MNOABUMIKHOCTU 3NEMEHTOB. TaK, MO COCTaBy KOHTUHEHTaNnbHOW KO-
pbl, onpeaeneHHomy A.B. PonoBbiMm u A.A. Apowesckum [23], u cpeaHemMy cocTaBy OKeaH-
CKOW KOpbI, COOTBETCTBYIOWEMY OKeaHCKUM nepuonutam [21], Hamu 6binu paccunTaHbl
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Tabnuuya 1
3BONOUKA COCTaBa MAHTUM

Okwucen, ane- Cocras cospe- Coctas nepeuy- | Okucen, 3ne- Cocras cospe- Cocras nepsu4
MeHT MEHHOW MaH- HOW MaHTUu, % MEHT MEHHOW MaH- HOW MaHTUn, %
T, % Tiu, %
Sio, 45,7 31,11 Na, O 0,216 0,158
TiO, 0,2 0,14 K,O 0,014 . 0,019
Al, O, 37 2,56 Cr, 0, 0,4 0,27
Fe,O, + FeO 8,7 23,81 NiO 0,1 0,07
MnO 0,1 0,07 FeS — 0,55
MgO 38,4 26,14 Fe - 13,21
CaO 2.3 1,57 Ni - 0,2
OcTanbHble 0,17 0,123
3NeMEeHTbI

Tabnuua 2
KoathduumeH Tbl NORBUIKHOCTU U CKOPOCTH HAKONMEH UA INEMEHTOB
B KOHTUHEHTanbHOR Kope

Okwucen, anemeHT R L el C; a; Yi ‘m;, . T/ron
SiO, 74587 0,457 1,20 0,550 1,5-10°
TiO, 0,067 0,002 2,57 0,005 1,4-107
Al, O, 1,719 0,037 357 0,132 36-10°
Fe,O0; 0,248 ;
FeO 0.329 0,082 0,32 0,027 7,3:10
MnO 0,012 ) 0,001 0,55 0,001 1,5-10°
MgO 0,272 0,384 0,05 0,021 5,7 - 107
Ca0 0,597 0,023 2,00 0,046 1,3-10°
Na,O 0,327 2.16 - 19" 11,4 0,025 6,7 - 107
K,0 0,359 136307 200,0 0,023 6,3:-107
OcTanbHbie 3nemMeH- 0,493 — - 0,044 1,2::10%
Tbi
Cuanuyeckuii cnon 11,58 - - 0874 2,4-10°
Ba3anbToBbIN CNOK 10,91 - = - 1,0-10°
KoHTUHEeHTanbHan 22,49 — - ~- 3,4-10°
Kopa »

Th 1,36-107* 3,4-10°° 1410,0 4,79 -10°° 1,3:10°
u : 3,46-107° 1,66-10°° 685,0 1,14 -10°* 34207

K03thhUUMEHTbI NOABUKHOCTU rNaBHbIX Nopoaoobpaayrowmx okucnoe [5]:

tl
a;=m;y/l [ m,C;ydt, (18)
ty ;
rae m;; — Macca /-ro 3femMeHTa UM OKMUCMa B 0Caf0YHO-TPaHUTHOM ‘‘cnoe’’ KOHTUHEHTaNb-
HOW KOPbi. AHaNOrn4yHbIM MNyTEM YAaNOCb paccuuTaTth U Ko3thuuneHTbl nepeHoca coeau-
HEHUA W 3NEeMEHTOB 7;, MOKa3sbiBalluve, KaKaA Macca 3TUX KOMMOHEHTOB B eAuHULY Bpe-
MEHU MEepPeHOCUTCA U3 OKEaHCKOW KOPbl B KOHTUHEHTANbHYH BMECTe C eAUMHULEA Macchl
soasl [6]:
7i=mi/’hw =0‘ici- (19)
KoadhdmumeHTbl NOABMKHOCTK (r;, @ TaKdke COBPEMEHHbIE 3Ha4eHUA KO3(HUUMEHTOB nepe-
HOCA Yj; W CKOPOCTel m;) NMPUBHOCA MNaBHbIX NOPOA0OGPa3YIOLIMX OKUCTIOB B CUanuyecKun
""cnon’’ KOHTUHEHTanbHOW KOPbI, paccunTaHHbie no gopmynam (19), (20) u (3), npusene-
Hbl B Tabn. 2 (npu pacuete &;, ¥;; v m;; anA U u Th ncnons30Banvch 3Ha4eHUA WX KOHLEHT-
pauuv B MaHTUM U Kope, NpuseaeHHsle B MoHorpadumn [1]).
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OCHOBHbIE 3AKOHOMEPHOCTU POCTA KOHTUHEHTANbHOA KOPbI

BazanbTOBaA COCTaBNAKOWAA Mg KOHTUHEHTANbHOW KOPbI, KaK CNeayeT 13 BbipaKeHWN
(1) v (2), ysenuumBaeTcA CO BpemMeHEM MPOMOPUMOHANLHO TEKTOHWYECKOMY napameTpy
3emnu y. [INA Hax0XXAGHWA CKOPOCTWM POCTa CUanMYeCKON COCTABNAIOWEN KOPbl M. Heob-
X0AMMO MPOCYMMWUPOBAThb 3HAaYeHUA CKOPOCTEW /m; BblHOCA BCeX MOPOA0O6pPa3yWMX
OKWUCMOB M3 OKEaHCKOW KOPbl B KOHTUHeHTanbHyw. Ha puc. 5, a npuseseHa pac-
CYATAHHAaA TaKUM NyTeM CYMMapHaA CKOPOCTb POCTa KOHTUHEHTOB (mp + rh.,), a
Ha puc. 5, 6 — 3aBUCMMOCTb MacChl KOHTUHEHTanbHOMW KOPbI OT Bpemenn. Kak Bua-
HO M3 3TUX PUCYHKOB, MaKCMMamnbHAA CKOPOCTb POCTa KOHTUHEHTaNbHOW KOPbLI Ha-
6niopanack B paHHeM apxee okono 3,5 mnpa. neTr Hasaa U Npoucxoauna TOrAa B OCHOB-
HOM 3a cyeT npupocTta 6a3anbTOBOW COCTaBnAKLEN KOpbl. BTopolt makcumym, yrxke o6ycnos-
fMeHHbIV NPUPOCTOM TOMbLKO CUanM4YecKoW 4acTu KOopbl, HabnwogancA B paHHeM NpoTepo3oe
okono 2,1 mnapa. ner Hasag. C Tex MOp CKOPOCTb POCTa KOHTUHEHTOB YyMEHbLUUMAECh MPK-
MEpHO B [Ba pa3a W B HacTOAWee BPeMA oHa 6namaka k 3,4 - 10'° r/ron. Bénbwan 4acts
KOHTUHeHTanbHoW Kopbl (okono 90%) o6paszosanack B pokembpuu: 36% — B apxee u npu-
mepHo 50% — no 2 mnpa. ner Hasag.

OueHb nokaszaTenbHa KapTUHa reoXMMUYECKOW 3BOMOUMU KOHTUHEHTanbHOW Kopbl. Teo-
peTUYecKu MONyyYaeTCA, YTO B PaHHEM apxee 64nblwan vacTb KOpbl cocToAna u3 6a3anbToB.
B no3aHem apxee y»e ctho pM1UpPOBaNCA CMannuyeckuii ‘‘cnoi’’, coctaBnABLUMIA, OAHAKO, He Bonee
25% ot obuweit maccst Kopsl TOro BpemeHu. Macca cuanuueckoil KOMMOHEHTb! KOPbl Pe3Ko
yBenuuMnacb B paHHeMm npoTtepo3oce. B panbHeliliemM pOCT CUaNUYeCKOW COCTaBNAIOWEN TaK-
*e npoucxoaun 6GbicTpee, yeM 6a3anbTOBONW, U K HAaCTOAWEMY BPeMEHW, CyAA MO AaHHbIM
A.B. PoHosa ¥ A.A. flpowesckoro [23], ocapouHo-rpaHuTHbIN ‘‘cnoit’” npesbiwaetr 50%
Maccbl KOHTUHeHTanbHOW Kopbl. Ecnu NpuHATL, 4TO 6a3anbTOBaA KOMMNOHEHTa KOpblI COOT-
BETCTBYeT CPeAHeMY COCTaBY KOHTUMHEHTanbHbiX 6a3anbToB, TO OKAXETCA, YTO B npouecce
3BONOUUN KOHTUHEHTanbHaA Kopa B Uenom 3amMeTHO oborauianacb KpemHe3eMOM, Kanu-
eM, IMToMUNbLHBIMU 3NeMeHTaMU U NocTeneHHo obeaHANacb TUTAHOM, >KeNne3oM, MapraH-
LEM U KanblUMem npu OTHOCUTENLHO CTabUnNbHOM coepXaHnuv anioMUHUA U HaTpuA [6].
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YK 551.24:551.70
NMANEO30ONCKUE OKEAHbI: MOMbITKA ABCOJIOTHbIX PEKOHCTPYKL WA

n.n. 30HEHWARNH
UHcTuTyT okearonozuu um. I1.71. Wupwoea AH CCCP, Mockea, CCCP

M.U. KY3bMWUH
UncTuTyT 260XUMUU uMm. A.[]. BuHozpadoea CO AH CCCP, Upkyrck, CCCP

M.B. KOHOHOB, A.M. TOPOAHWULUKWIA
UncrutyT okearnonozuu um. 1.71. Wupwoea AH CCCP, Mockea, CCCP

3a nocneaHee AecATUNETME BbIMOMNHEHa LUENaA CepuA PEKOHCTPYKUWI pacronoXeHuA
KOHTUHEHTOB M OKeaHoB AnA naneo3oA [1—9]. Mpu coctasneHuM HEKOTOPbIX U3 HUX WUC-
nonL30BanuCch TOMbKO ManeoMarHWTHble AaHHble, ANA APYrux NpuBneKanuch naneoknuma-
TUMECKWE W Teonoruveckue marepuanbl. Bce 3T peKOHCTPYKUMM AAlOT CPaBHUTENbHO TO4-
HOE LUMPOTHOE MOMNOXXeHWe KOHTUHEHTOB, HO He NO3BONAKT ONPeAenATh AONTOTHYI COCTaB-
nawwyto apevda KOHTUHEHTOB. M3-3a 3TOro HEBO3MOXHO OLEHWUTb HU UCTUHHYIO LUUPUHY
Naneo3onckux OKeaHoB (Kak 3TO AenaeTcA ANA Me3030A W KailHO30A, ANA KOTOPbLIX Npu-
B/IEKAlOTCA Martepuanbl N0 KUHEMAaTUKWU MAWUT), HU UCTUHHbIE ABWXeHMA nnut. U3BecTHo,
YTO NOKa EeAMHCTBEHHbIM KpuTepuem abCONIOTHOrO ABWKEHWA ABNAKTCA ClieAbl NMPOXOX-
aeHuA naut Hag ‘‘ropAuyumMmu Toukamu’’ [10, 11]. Yxe nepeble pekoHCTpykuuu abconioT-
HOMO ABWXXEHUA NAUT C YYeTOM TpaeKTOpuWA ‘‘ropAumx Touyek’'' ANA KaWHO30A U NO3AHEro
Me3030A MoKasanu MX XOpoluue COBMafieHNA C AaHHbIMU NO KUHEMaTUKe NNUT U naneo-
marmatuamy [11]. B HacToAwlee BpemMA paccuMTaHbl aBCONIOTHbIE ABWKEHWUA rNaBHbIX NAUT
3eM:[m Ao 1]00 mnH. net [12], ana Adpuku o 130—150 mnH. net [13] u aaxe ao 200 mnH.
ner [14, 15].

AAHHBLIE MO ABECONKTHOMY ABWXEHWUI0O NNUT B NANEO3OE
W PAHHEM ME3030E

[aHHble NO Naneo3oWCKOMY BHYTPUNNWTOBOMY MarmaTu3My, CBA3aHHOMY C ''TOpPRuYW-
MU Toukamu’/, orpaHuuveHbl. Cneasl ero OTMeYalOTCA MPaKTUYECKU HA BCEX KOHTUHEHTax
(puc. 1). OgHako B peaKMX ChAyvyaAX marmMaTuyecKue NMPOABAEHWA rPynnUPYHOTCA B Mpo-
TAXEHHbIE MOACA, BHYTPUM KOTOPLIX MPOUCXOAUT 3aKOHOMEpHaA CMeHa BOo3pacta marma-
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Puc. 1. Kapra ucnonb3osaHHoro ¢ak TMMECKOTO MaTepvana

3awTpMXoBaHbLl — NOMNA BHYTPUNAWTOBOrO MarmaTuama; TPeyroNnbHUKM — M30MMpOBaHHbie MPOABne
HUA BHYTPUNNUTOBOro marmatuama. MoaguepkHyTbie undpsl — B3pacT Marmatusma B mMnH. ner. Ha kapry
HaHECEeHb! BCe Maneo3oickue NPOABEHWUA BHYTPUMINTOBOTO MarMatM3Ma 1 Me3030WcKue MPOABAEHUR,
KOTOpPbIE UCNONbL3OBANLI ANA PeKOHCTpykumid. MpepbiBucTan NUHUA OrpaHuuusaer Espasmartckue nosca
BHYTDMNNUTOBOrQ Marmatuama, KOTopbie MCMoNb30BaHbl KakK cneabt ropAYnx touex: | — MoHnronsckuit,
Il — 10xHo-Cubupckuit u 11l — BanTuitickuii NOAca BHYTPUNNMTOBOrO Marmathama. 7 — MuHycuHcko-
CanrHckan npoBuHuMA, 2 — Ceeepo-baitkansckar nposuHunA, 3 — Konsckan npoBuiuMA, 4 — nposuHumMAa
rpabena Ocno, 5 — nposuHumua emapH-Y3enoH

CnnowHbie NUHWM, COBAMHRIOUWNE 3anNUTbie TOMKU, MOKa3biBAIOT TPaEKTOPUM KaXKYLULENCA MUrpaumu
nontocoe MoHaBaHel (no oTHoweHuio k Adpuke), Cubupu, EBponsi 1 Amepuku. Lindpel y Toyek — BO3
pacT cOOTBETCTBYIOWNX NONIOCOB

TU3Ma No NpOCTUPaHuie. Takux MOACOB TMOKa YAAeTCA HaMeTUTb TOMbKO TPW, OHWU pacno-
noxkeHbl BHYTpY EBpasuu: Monronsckuii, 10xHo-Cubupckuin n Bantuiickui.

MoHronsckuii NOAC BHYTPUNAWTOBOrO MarmaTuama NPOTArUBaeTCA B Buae Ayroobpas-
HOW CcyBwMpOTHON nonockt oT MoHronsckoro Antam Ha 3anage uepe3 MoHronuw no Bo-
cToyHoro 3abaikansA v Bonbworo XuHrada Ha Boctoke. Ero anuHa coctaenmer okKono
2000 km npy wupude 600 KM. BO3MOXKHO, OH COCTOMT M3 ABYX CaMOCTOATEMbHbIX napan-
NenbHbIX MOACOB, Ka)@Ab U3 KOTOPbIX CBA3aH CO CBOEW ropAYell Toukow. Bospacr marma-
TU3Ma C 3anaja Ha BOCTOK WM3MEHAETCA OT paHHel NepMu A0 TPaHUUb! OPbI U Mena, T.e.
o1 280 po 130 mnH. net. MNoAC crnioxeH B OCHOBHOM LenoYHbIMYU Nopofamu. K Hemy OTHO-
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CATCA NEPMCKMUE WENOoYHbIE UHTPY3UM U BYNKaHUTbl kHOW 06w, opcKue wenoyHsie Jia-
Bbl ¥ KapboHatuTbl LleHTpanbHOl MoHronuu, nepmckue U TPUacoBO-HOPCKMUE BYNKAHUTEI
Tak HaswbiBaemoro CeneHruHCKOro nosca, NO3AHelpCcKue-paHHemenoBble 6GaszanbTeli U pHO-
nuTbl BoctouHoit Mowronuu (uaraHuabekas cButa), BoctouHoro 3abaiikaneA (Wwanoporc-
KaA cepua) U BOﬂbLLIOFO Xunrana [16—18]. Ecnu Mouronbckuin noAac NPUHATL 32 Crea
asvxenua Espasun Hap ''rOpAYEN TOYKOW'', TO 3TO O3HAYAET ABUXNEHWE AAHHOW 4acTu ma-
TepuKa ¢ BocToKa Ha 3anaa ¢ 280 go 130 mnH. ner npumepHo Ha 2000 KM CO CKOPOCTLIO
1.3 cm/roa. Tak kak Cubupb B TeueHue 60NMbLIOIrC NPOMEXYTKa 3TOro BpemeHu Bbina 4a-
ctoto Jlaspasum, a ¢ 280 go 180 mnH. ner sxoauna B laHreto, To aswxenue Cubupn mo-
eT BbiTh PACNPOCTPAHEHO NPAKTUYECKN Ha BCE KOHTUHEHTbI.

H0HO-CBUPCKUIA MNOAC COCTOUT U3 ABYX Pa30b6UIeHHbIX NPoBUHUMA — MuHycuHceKo-
CanAHckoln u Ceepo-BalikanbCKoW, Mexay KOTOpPbIMW U3BECTHbI PEAKUE MACCUABLI LUENCY-
HbiX nopoa u kap6oHaTuToB. B wenom noAc umeer (HOPMY CUNbHO MIOTHYTOW AYrW, Bbl-
TAHYTOM OT MWHYCMHCKOM KOTMOBUHbI Ha 3anage Ao laToMCKOro HaropbA Ha BOCTOKE.
Bospact nopos MuHycuHcko-CarHCKOW NposuHumy panHe-cpegHeaesoHckui (400—380 mnx.
net), a Cesepo-Baiikanbckol — paHHekameHHoOyronbHbii (340—320 mnH. ner). Bosmox-
HbiM npogonxkeHnem HxHo-Cubupckoro noAca ABMANTCA NO3AHEKAMEHHOYIOJibHbIE iije-
nouHsle nopoas! AnaaHvckoro wwura (B.M. Mopanes, yctHoe coobuieHune, 1983). B Muwy-
CUHCKO-CaAHCKOi NPOBUHUMM BHYTPUNAMTOBOMY MarmaTusmy npuHagnexat Gumopans-
HaA BYNKaHW4ECKAA CEPUA, LIENOYHble W YNbTPAWEnouHble UHTPY3un Boctounoro Casa,
a B Cesepo-BaiikanbCKoil NPOBUHUMU M3BECTHbI TONMLKO MHOTOYUCANEHHBIE LWBAOYHBIE W
ynbTpauienouHbie maccusbl [18—21]. NnuHa KxHo-Cubupcikoro nosaca 1700—1800 km,
wwupuHa 400 km. MoAac dukcupyer BpaweHne Cubupu npotus wacosou crpenku ¢ 400 no
320 MAaH. NET CO CpefHew NUHERHON CKOopoCTbio B painoHe KxHoi Cubupu 2,1-2,2 cm/ron.

Tpy NPOBUHUUM BHYTPUNNUTOBOrQO Marmatuima CeBepo-3anafHOn OKpawHbl EBponki
MOXHO o6veauHute B Bantuitckuii noAc: KonbCKy NPOBUHUMIO LLENOYHLIX W YnbTpalie-
nouHbix nopod (XubuHckui, Ilososepckuit u Ap. maccuebl) ¢ so3pactomM 365350 wmint.
netr (N.H. Korapko, yctHoe coobuieHue, 1983); NpoBUHUMIO LWENOYHBIX AHTPY3WUM U BYN-
wKanutos rpabeda Ocno (260—290 mMnH. neT) ¥ NEPMCKYO BYNIKAHUYECKYIO NPOBUHLWIO
demapH—Y3eaom. MNoAc opueHTUPOBaH B CeBEPO-BOCTOK—IOrQ-3aMafgHOM HanpasfeHun, ero
AnvHa coctasnAeT npumepHo 2 000 km. Ox cdukcupyer aswkeHue EBponbi, a BmecTe
Helt n CesepHot AMepuKu, NOCKONbKY o6a KOHTUHEHTa B 3TO BPeMA 6bifiv efiuHbl, ¢ 365
A0 280 MnH. nNeT B HanpasneHuK C ro-3anana Ha cesepo-BOCTOK CO CKOPOCTbi 2,4 cm/roa.

K coxaneHwnio, BCE TPU PAaCCMOTPEHHbIX MOACAa BHYTPUNAUTOBOrO MarmaTusma enuHuy-
Hbl, TONLKO NO WX OPUEHTUPOBKE HEBO3MOXHO BbIYMCANTL NAPaMETPbI ABNMEHNA KOHTUHEN-
TOB Ha 3eMHON Chepe, TaKk KaK HeT APYrMX OAHOBO3PAcTHbIX MOACOB, NPOCTMPaHUE KOTO-
pbiX MOXHO 6bin0 6bl UCMONL30OBaTb B KayecTBe Ayl ManbiX OKDPYXXHOCTEW AMA pacuera
noncoB BpaweHna nNauT. B cBA3M C 3Tum B KauecTse TaKUX AONONHUTENbHbIX AYF Bbinn
VCNONb30BaHbl COOTBETCTBYIOUIME MO BO3PACTY TPASKTOPUM KANKYWEWCR MUTPauuv nonioc-
cos anA Cubupu v Esponbl (cMm. puc. 1). ManeomarHutHble AaHHble no EsBpone 3aumcTao-
BaHbl 3 pabotel 3. UpsuHra [22], ana Cubupu — pabotsi A.H. Xpamcsa [9]. Ha puc.
XOpOLWO BUAHO, YTO HanpasBneHWA ABWKEHWA KOHTUHEHTOB MO NaneoMarHUTHbIM QaHHbLIM
¥ N0 TOPAYMM TOMKaM COBNaAaoT.

CoBMeCTHOE MCMONMb30BaHWE Map AYr: OAHOW — CreAd ABWMEHUA Han ropAYer TOYKOW,
APYFOM — COOTBETCTBYIOWErO MO BPEMEHU OTPe3Ka TPaeKTOPUM KaMYLLENCA Murpayum
nonca — MO3BONAKT B NEpPBOM NPUEGAMKEHUM PaccuvTaTh NONOXKeHuA MONIOCOB Bpauie-
HUA 1 yrnoB nosopora anAa Cubupm co 130 ao 280 minH. net u ¢ 320 no 400 mnH. ner, a
ans Esponsi ¢ 280 po 365 mnH. ner (tabn. 1). 3t napamerpsi Bbini MCNORBIOBAHKI ANA
COCTaBMEHUA nNO3AHEeNaneo3oWCKUX U pPaHHEME3030MCKMX PeKoHCTPYKuwni. [onoxenne
KOHTUHeHTOB Ha 8pemA 130 MnH. net Haszag 6biN0 B3ATO, UCXOAR M3 NApPamMeTpos a6ComoT
HOro ABwXeHuA Adpuku no ropa4Yum toykam [13] 3a nocnegnue 150 mnH. ner (cwm.
Taén. 1).

lManeomarHuTHele nonca nepmu aAnAa Esponbt u Cubupu He cosnagatot. 310 cBUAETENL-
CTBYET O B3aWMHOM ABUWXEHUU 3TUX KOHTUHEHTOB C NMepmu NO TPMAC, YTO COOTBETCTEYET
uX CTONKHOBeHWIO BACHbL Ypana u MpTbiw-3aiicaHCKON 30HbI, 3aKOHYABLLEMYCA B paHHeM
Tpuace. Mbl yunu aTo ABVKEHME Ha PEKOHCTPYKUMAX (nomioc onpeneneH yenoeHo) (tabn. 1).
Osvikerun Bcex KoHTuHeHTOB A0 400 mnH. net, aswxeHne ToHABaHbI A0 CTONKHOBEHWA
¢ Jlaspasuein (a0 280 mnH. net) u asuxerue Cubupu mexay 28Q u 320 mnH. ner Huwkak
He OTpaXkeHO B TPAeKTOPUAX ropAuYMX Tovex. [Mo3aToMy OANA BOCCTAHOBREHWUA ABVIKEHIIA
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Ta6nuuya 1

NapameTpbl a6CONIOTHOTO ABUMKEHWUA KOHTWUHEHTOB B NAaneo3oe W paHHem Me3o3oe, PaccuMTaHHbie NO CNefam TOPAYNX TOYEK M TPABKTOPUAM KaXyLLencA
MUrpauny NoONIOCoB, rpan.

T 1050 Cbups Ehonn CesepHan Amepuka ;c;n;la::’a (no oTHOWeHuIo K
7 A w ") A w " A ") A w

0-130* 20,2 731 -199 20,2 731 -199 52,8 57,8 +40,7 29,3 - 35,7 34,5
130-170** 70 64,6 - 19,2 Bwmecre ¢ Cubupsio BmecTte ¢ Cubupsio, ¢ nonpas Koit
170-260 4 Ha OTHOCUTENbHbLIE ABUKEHUA
170-280** 54 104 -57
260-280 70 -120 13 BmecTe ¢ Esponoit
280-320 -22 72 -20
280-340 —56,5 21,5 47
280-365"" *22 50 -1 Bmecte ¢ Esponoit
320—-400** 70 105 — 45
365-400 Bmecte c CesepHoit Amepukoi
340-420 14 47 -78
400-420 26 38 -29
365—465 58 —106
420-480 25 72 . —39
465-520 36 -114 -38
480-520 375 - 16 -25
420-520 45 -176 46

* MapameTpbi aBCONIOTHBIX ABUKEHUIA KOHTUHEHTOB ANA 3TOrO BPEMEHWN paccuUTaHbl NO cneaam asuxeHnA Adpuku Hag “‘ropAuumu Toukamu'' [13].
** MapameTpbl ABUXEHUA KOHTUHEHTOB PACCYATAHBI C COBMECTHbIM UCNONb30BAHUEM A3HHbIX NO FOPAYNM TOYKAM M TPAEKTOPVMAM KaXYLLEWCA MU PaLLUK NONIo-
COB; B OCTanbHLIX CAY4aAX TONLKO MO TPAEKTOPUMAM KaXyLWEACA MWIPEUMM NONIKCOB. ¢ — CeBepHaR wWwwpoTa, A — BOCTOYHAR AONTOTa NONIOCA BPALUEHUA,
W — yron nosopoTa; + — BPalWeHue NPoTUB YacoBOU CTpenku. HanpasneHue ABMXKEHUA NAETCA OT MONOAOTO MOMOKEHUA KOHTUHEHTA K ApeBHemy.




KOHTUHEHTOB B 3TW MHTEPBasnbl NPUXOAUNOCH UCMNOMNbL3OBaTh TONLKO ManeoMarHUTHble AaH-
Hble. Ha puc. 1 HaHeCeHbl TPAaEKTOPUM KAXKYLLEroCA ABWXEHWA nontcoB ANA oHABaHbI,
nepecuutaiHble Kk Adpuxe [23], Ceseproit Amepuke [7, 9] u Cubupn [9]. Yuutsisan ay-
roobpasHyo (hopMy TPaeKTOPUWA KaXKyLeNCA MUrpauuMy noniocoB, MOXXHO npubnusnTens-
HO ONpeaenuTb MNONOXKEHWe LEHTPOB BPAWEHUA ANA OTAeNbHbIX, VUMEWMX OAUHAKOBYHO
KPUBU3HY OTPE3KOB 3TUX TpaeKTopui. JTM TOuKKM ByayT oTBeyaTh noncam BpaLLeHud
KOHTWHEHTOB B COOTBETCTBYKLME WHTepBanbl BpemeHw. MMonyyeHHble AaHHbIe NpuseaeHbl
B Tabn. 1. Ha PEKOHCTPYKUMAX Y4TEHO CMelleHue loHaBaHblI oTHOcuTenbHO Jlaspasuu no
yacoBoi crpenke Ha 20° MeXXay TPMacom M NepMbl0 ANA COBMELLEHUA NaneoMarHUTHbIX
nontocos 3atux KoHTuHeHToB (MaHrea A2, 24).

Pe3ynbTaThl BbIMMCNEHUA

WUcxoaa U3 AaHHbIX Tabn. 1, 6binv BblYMCEHbI NAapPaMeTPbl KOHEYHbIX NepeMeLLeHnid KOoH-
TUHEHTOB ANA LWECTU MOMEHTOB BpemeHu 4epe3 60 mnH. net: 220, 280, 340, 400, 460 u
520 mnH. net (tabn. 2). Mony4eHHble PEKOHCTPYKUWM nNpuBeAeHbl Ha pucyHkax 2, A—E.
Ha Hux nokasaHo He TONbKO LUMPOTHOE, HO U AONTOTHOE MOJIOXKEHNE KOHTUHEHTOB, U TeM
CaMbiM BOCCTAaHOBMEH ‘'UCTUHHBIN' nNyTb UX nepemeliHuA. [lonroTHoe nonoxkeHue Espornsl
apesHee 400 MnH. NeT yCTaHOBNEHO B 3HAaYMTENbHOW Mepe YCNOBHO K3-3a HeAOCTaTKa AaH-
HbiX. [AnA BoccTaHoBneHuA nonoxkeHuA KutaAa u KasaxcraHa MCnonb3oBaHbl HEMHOrO4YMUC-
neHHble NaneoMarHWTHble AaHHble [9], AonroTHoe nonoXeHue 3TUX KOHTUHEHTOB A3HO
NPOU3BONLHO.

TOYHOCTb BbIMONHEHHbIX PEKOHCTPYKUMWIA BPAA N ABNAETCA OYeHb BbLICOKOW; 4em rny6-
e BO BpPEMeHW, TEM OHa, ecTecTBeHHO, MeHblie. OueHKU NOKa3bIBaloT, YTO: ANA MNO3AHEro
naneo3oA U paHHEro Me3030A TOYHOCTb coctasnAeT npumepHo 20% kKak No BenuuuHe, Tax
W NO HanpaBneHWld BEKTOpa NepemMelleHuA, a ANA paHHero naneo3oA owwubku Bo3pacTatoT
ao 30%.

Ta6nuua 2
MapameTpbl BPaLEHUA KOHTUHEHTOR ANA a6CONIOTHLIX PEKOHCTRYKUWIA, rpaa.

BpemA, MnH. Cnbupb Espona

ner @ A ) 7, A w
0-220 53,1 76,9 59,7 53,1 769 59,7
0-280 57 84 90 50,4 91,7 82,4
0-340 47,5 92,3 1054 439 92,1 93,8
0—400 52,4 84,4 136,9 31,6 97 96,6
0—-460 34,5 89,2 152 .
0-520 22,3 95,5 143

NMpumeuaHue ¢— ceBEpHAA WMPOTa, A — BOCTOYHAA AONroTa NOMIOCa BPALUEHWUA, W — Yron no-
BOPOTa NPOTUB YacCOBOW CTpenKwu.

Ta6nuua 2 (okoHuaHue)

Bpemna, MiH. CesepHan Amepuka MNoHasaHa (no oTHoweHuo K Adpuke)
nerv
9 A w 7] A w

0-220 64,7 64,4 85,7 2338 145,6 39,9
0-280 59,2 785 108,4 36,4 164 75
0-340 L 78,4 116,7 50,8 164,7 117
0—400 439 86,2 1155 28,3 130,6 1205
0-460 26,5 107 115 12 116 144
0-520 47,4 94,4 105 3 1025 143
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XAPAKTEPUCTUKA PEKOHCTPYKUURA

Kembpuid, 520 mnu. ner (puc. 2, A). Ha GonswmHcTee onybnnKoBaHHbIX PEKOHCTPYK-
UM ANA KeMOBPUA KOHTUHEHTbI BbITAMMBAOTCA B €AUHYID NONOCY, NPOTAMMBaOWYOCA BAONb
BCErO 3KBaTOpa NpUMEpPHO B Takow nocnegosatensHocTu: CesepHan Amepuka, Espona,
Cubupe, Kutait, Boctounan lowaeawa (Asctpanua, AHtapkTuaa) . Ha npeanaraemon pe-
KoHCeTpyKuwy  (puc. 2) BMAHLI CyuiecTBeHHble oTnuuuA. Bo-nepsbiX, MOPAAOK KOHTUHEH-
o8 wHoW: CesepHan Amepuxa, Cubups, Espona, Boctounas oHpsaHa. Bo-BTOpPbIX, KOH-
TUHEHTHL! PacnNofIOXKeHb! 3HAYUTENbHO Ky4yHee, YeM pUCOBANoCh paHbiue, U 3aHUMAKT NUb
nonoBuHy aksatopa. OHu coctaenAlT nogo6ue Makrew, HO COBCEM C WHOW KombGuHaunew
Nappazuiickux KOHTUMHEHTOB, 4YeM ANR nosgHenaneosonckon [llaHvren. K HapucosaHHOMK
KapTuHe HauBonee 6nmaKa pekoHcTpykuua A.H. Xpamosa [9].

IlnA storo BpemeHn BblgenAeTcA O6wupHbIi [Maneo-Tuxuii okeaH, 3aHMMaKWUA Bce
zanagHoe nonywapue M ApkTuveckyio obnacte. B BocTOuHOM Monywapuu 6bino ABa OKe-
ada — [laneo-AtnaHtuyeckuit v Asuatckui. [aneo-ATnaHTuueckui, unu okKeaH fAnertyc,
S COOTBETCTBUM C NpeinaraeMol PeKOHCTPyKUven npeactasnan cobow uacte lManeo-Tu-
XOro oieana, BAABaBLUYIOCA C ora B ry6b Kembpuiickon Maxren. Ero orpannuusanmu (c 3a-
najia Ha BOCTOK) Boctok CesepHoit Amepukwu, cesep Cubupwu, cesepo-3anaa Esponsi u ce-
sep Apasuu u Adipuku. Wupuna ero mexay Adpukon u Amepuxon coctasnana 6 000—
7 000 km. A31aTCKUK NaneooKeaH NPOTArMBancA B LWMPOTHOM HanpaBneHuu B CeBEpHOM
TPONWYECKOW 30HE MeXAY KHOW (B coBpeMeHHbIX KoopAvHatax) okpauHow Cubupu u
cesepHon okpauHon Kurtaa. 3anaaHbiM ero orpaHuueHvem 6bina YykoTtka - ApKTuyec-
Kuin apxunenar Kawxaas!, a BocTOvHbIM — BocToyHan AsctpanuA. WwupuHa okeaHa 6bina
te menee 3 000 km.

Opoosui, 460 mnH. ner (puc. 2, 5). Mexay kembpuem U OpAOBMKOM MPOUCXOAUSIO
KpyrnHoe nepemewledve CMBUpCKOro KoHTUHeHTa Ha cesep Ha 1500 kKM €O cKOpOCTbIO
2,5 cm/ron. OpHospemenHo CesepHan Amepuka cmewanacs Ha tor Ha 2000 km co cko-
pocthio 3 cm/roa. B pesynbrate atux aswdkeHuin MManeo-ATnaHtuka npuobpena yanuHeH-
HYH KOHGIWIYPaUMIo, U OKeaH CTan BbITAHYTbIM B MEPUAWOHAaNLHOM HanpaeneHuu. Boctou-
Haa [oHABaHa B 37O XKe BPeMA fpoABuHynace Ha socTok Ha 3000 KM 1 BO3HWK HOBbLIX Me-
puanoHansHbid okean — [laneo-Tetuc. KpaAamu ero Ha 3anape 6binu tor Esponsi, toro-3a-
rag Cubupu, 3anap KutaAa wn or KasaxcraHa, a Ha BocTtoke — cesep ABcTpanuu, MHAuA »
Apasun. B 370 BpemA Npoaonkan cyuwiecTsoBaTh A3WaTCKWUIM NaneookeaH B BUAE WMPOT-
HOW NOROCLI, cBA3kIBatolLel Maneo-TeTue ¢ BocTouHOM YacTbio Maneo-Tuxoro okeawa.

Heeor, 400 mnH. neT  (puc. 2,B). C oppoBuKa A0 AeBOHa NPOU3OLWINIO OAHO U3 CaMbiX
KPYriHbIX NepemMelseHnyi KOHTUHEHTOB, KOTOPOe MOXHO (uvKcuposaTe B8 naneo3oe. Cubupb
nepemectunacs Ha 4000 kM K ceesepy (CKOPOCTL nNepemelueHUA cocTtasnAna okono 7 cm/
/ron). OpHoepemerto Egpona gsuranace Ha 3anag 8 ctopoHy CesepHoi AMepuKu M, Kak
“3BECTHO, nepea AEeBOHOM CTONKHynach C HeW, 06pa3oBaB eAuHbIN KOHTMHeHT EBpamepu-
xy, Boctoyrana onasaHa Npoaosikana ABUXKeHe Ha BOCTOK.

B ato spema kpome lManeo-Tuxoro okeaHa BbIPUCOBLIBAIOTCA elie ABa okeaHa. HauGo-
nee KpynkHeid 43 Hux, wupudon ot 3000 ao 6000 km, Maneo-TeTuc umen mMepuanoHanb-
Hyo opueMTuposry. Ha 3anape ero orpaHunuvsana Espamepuka, Ha Boctoke — CeepHan
Achpuka, Apasua, WHaua n Asctpanua. B ueHtpe Maneo-Tetuca pacnonaranucs Kwuraic-
wui v KasaxcraHckuii KoHTuHeHTbl. Ot Maneo-Tetuca Ha 3anag 8 ctopoHy Maneo-Tuxoro
OKezHa OTX0AMN Ypansckuii naneooxeaH. Ero wwupuna B paitoHe 75° BOCTOMHOM BONroTs
Guina paena 2500 km. KOxHuit ero Kpai coBnaaan ¢ BOCTOYHON OKpavHoit EBpamepuku,
4 Ce3epHbI® — C COBPEeMEHHOW CceBepHO OKpauHoi Cubupu ot CesepHon 3emnu 1o
Amana. :

Kap6oH, 340 mnH. net (puc. 2, /). OTHOCUTENBHOE PACMONOXEHNE KOHTUHEHTOB Ha puC.
2, I 6:1M3K0 K TOMY, KakKUM OHO PUCOBAanNOCL Ha MPeabiAyLiMX PEKOHCTPYKUMAX. B TO Xe

—_—

Puc. 2. AGCONIOTHLIE PEKOHCTPY KUMM Naneo3oickux oKeaHos. MpoekunA MlambepTa c ueHTpom 0°, 90°e.A.
32WTPHUXOBAHEI — COBDEMEHHbIE KOHTUHEHTL! B NPeaenax cywn. TONCTbie TMHUM — rpaHuLa KOHTUHEeH-
TaneHol W oxeaHudeckol Kopel. G — Monaeawa, E — Espona, S — Cubups, C — Kurai, K — KasaxcraH,
NA — CesepHan Amepuxa, EA — Espasun, LA — lNaspasun. 2A — kembpuir, 520 mnn. net; 25 — cpaosuk,
480 mnu. ner; 2B — pesow, 400 mnH. ner; 2 — kap6oH, 340 mnH. net; 2[4 — nepms, 280 mnH. net;
2E — 1pmac, 220 mnH. ner
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BPEMA 34eCb YXXe NpOoCTynawT KOHTYpbl 6yaywen [MaHrewn: toxHas yacte [laneo-Tetuca
3aKpbinack, CUMALHO COKPATWUNCA B pa3Mepax YpanbCKui naneookeaH. BaxkHo oTmeTwutsb,
YTO BCe MaTepukiu 6binv cMelleHbl He MeHee YeM Ha YeTBEepPTb OKPYXHOCTU 3eMHOro Liapa
Ha BOCTOK NO CPaBHEHWIO C COBPEMEHHbIM UX MOMOXKEeHUEM.

Tepms, 280 man. ner  (puc. 2, /]). B nepmmu npousowwno, Kak M3BECTHO, OKOHYaTefb-
Hoe dopmupoBaHue [lMaHren. Ha pucyHke 2, [ nokasaHa KOMMNOHOBKA KOHTUHEHTOB B CO-
oresetcTBuu c lanreenn 2, A [24]. B 3to spemA cyuwiectsoBan eauHbin Maneo-Tuxuii oke-
aH, oT Kotoporo B rny6b lMawren spaBancA okead Maneo-Tetuc, paspeneHHbit Kurackum
KOHTUHEHTOM Ha [Be BETBM — CEBEPO-BOCTOYHYH M 3KBaTOpuanbHyto. 3anagHbid kpaid Ma-
neo-Tetuca, o6pasoBaHHbLI couneHeHueMm Esponbi, CesepHont Amepuku u Adpuxku ("'Bep-
wwHa'* Tetuca) , HaXOAMNCA Ha 3KBaTOpe B paitoHe 60° B.A.

Tpuac, 220 man. ner  (puc. 2, E). Ha 3101 PEKOHCTPYKUMM NOKa3aHa KOMMNOHOBKA KOH-
TuHeHTOoB B MaHreio A, koraa FoHaBaHa yxxe nosepHyTa Ha 20° NPOTMB YacoBOi CTpenkw
no otHoweHuto K JlaBpasuu. Kurtarckuit KOHTUHEHT cTonkKHyrncA ¢ Espasvent u cesepo-
BocTo4HaA BeTBb [laneo-Tetuca nonHocThio 3akpbinack. C 3TOro BpeMeHU HauMHaercA pas-
BMTHE Me3030MCKOro okeaHa Tertuc. “BepwuHa” Teruca B 310 BpemA 6bina, Kak W paHblue,
Ha 3akBaTope, HO Ha 30° B.a., T.e. MaHreA B LENOM C NePMK A0 TPUAca UCMbITana BpaleHne
¢ BOCTOKa Ha 3anag Ha 30°.

SAKNKYEHUE

lpeAnoykeHHbIA MyTb COCTaBMleHUA PEKOHCTPYKLMIA BriepBble NO3BONWI MOAOWTH K BOC-
CTaHOBMEHUIO UCTUHHbLIX DPa3MepoB M KOHMUrypauuu naneo3ovckux oxkeaHoB. Kak BuaHO
Ha NpUBeAEHHbIX PUCYHKAX, Naneo3oMCKUe OKeaHbl GbifIM COU3MEPUMbI C COBPEMEHHbIMW.
WupuHa Maneo-ATnaHTudeckoro okeaHa coctasnAna 6000 km, Asuatckoro naneookeaHa —
3000 xwm, Naneo-Teruca — 4000 km. 370 HaxoAMTCA B COOTBETCTBUM C TeM, 4YTO B paspe-
3ax BCEX Naneo3oMCKUX CKNaA4aTsiX MOACOB COXPaHUMWUCb OCTaTKW MPOLINOW OKeaHU4ec-
KO/ KOpbl B BUAe OMhMonuToB, rnyb6OKOBOAHbIE KPEMHUCTbie OCaaKu, TypbuauTHble TOn-
LM KOHTUHEHTANbHOrO MOAHOXWA, LUENb(OBLIE KOMMNEKCbI MacCUBHLIX okpauH. C nepuo-
AOM 3aKpbITUA OKeaHoB CcOBMagano MoABNEHWEe MOACOB W3BECTKOBO-LWENOYHOrO BYynKa-
HU3Ma, MapKUPYIOWKUX MpoLunblie 30HbI cyb6ayKkumu. Takoro poaa cybayKuUMOHHbIe KoMM-
neKchbl WUPOKO pa3BWThli Hanpumep, B OPAOBUKe, cunype, AeBoHe Annanay, B AeBOHE U
HuXHemM kapboHe Ypana, Ha NpoTAXeHWu Bcero naneo3oA B LleHTpantHo-A3uatckom no-
ace [3].

B 3anapHom nonywapuu B TeyeHue Bcero naneo3oA cyuiecteosan [laneo-Tuxuit oke-
aH. B BoCTOYHOM nONylapuv PeKOHCTPYMPYIOTCA 4eTbipe Maneo3loickux okeaHa: [laneo-
ATnaHTuka, cyuiecTeoBaswan ¢ gokembpua go 400 mnH. neT Tomy Hasag, Asvatckui na-
neookeaH — c nosgHero kem6pua go 450 mnH. net, Maneo-Tetuc — ¢ 460 ao 240 mnH. ner,
Ypansckuih naneooxkeaH — ¢ 500 go 300 mnH. net. MpooosmKUTENLHOCTb XXM3HU OKeaHOB
coctaBnAaetr 200—400 mnH. net. Maneo-ATnaHTuveckui U A3naTCKuii naneookeaHs! Gbinu
yHacneaoBaHbl ¢ nosaHeaokembpuiickoro spemenu, Maneo-Tetuc u ¥Ypansckuin naneooke-
aH BO3HUKIW B paHHeM naneo3oe. M3 HuUx Ypanbckuii Naneocokead 3aKpbificA B KOHUE na-
neoson, a MNaneo-TeTtuc Bbin yHacneaosaH Me3030MCKUM TeTucom.

PackpbiTe HOBbIX OKeaHOB B paHHEM Majie030e COMpOBOXAANOCh PacKonoM MO3AHEeRO-
kemb6puickon Manren. 31a apesHAn MaHren 6bina o6pasosaHa ckopee Bcero 1000—800 mnH.
ner Tomy Hasaa. KomnoHoBka KOHTMHeHTOB B apeBHei [laHree, Kak Mbl Buaenu, pe3xo
oTfM4anace OT MONOAOM no3aHenaneo3onckon [llaHreu. VI3 peKOHCTpyKuwiA cneayeT, 4To
pasBUTMe KaXKAOro OKeaHa He YAaeTCA NpeACTaBuTL B BWAE NPOCTOM CXeMbl, nNpeaycmar-
puBaloulen BHayane pasaBuIKeHWe KOHTHMHEHTOB C 0Opa3oBaHUeM MeXay HUMW OKeaHOoB,
a 3aTemM 3aKpblTUe OKeaHOB 3a cyeT CONMXKEHWUA TeX >Ke CaMbiX KOHTUHeHTOB. B peiictBu-
TEeNbHOCTH TIPOMCXOANT NEPeKOMNOHOBKAa KOHTMHEHTOB B MPOLECCe reosiorMyeckoro Bpe-
meHu. Tak, ceBepHana Maneo-ATnaHTuka B Kemb6pun obpasoBanack Npu OTOABUNaHUU BOCTOY-
Horo kpaAa Cwbupn ot CesepHoit Amepuku u [peHnaHaum Ha cesep. lpu atom “ocsobo-
avnock’’ Mecto AnA ABWxeHUA Egponbl Ha 3amag, 4To B KOHEYHOM cyeTe NpUBeno K 3akpbl-
Tuio MManeo-ATnaHTuKK B pe3ynbTaTte cTonkHoBeHUA EBponbl ¢ CeBepHovi AmMepuKoi B npea-
NeBOHCKOe BpemA. YpansCckuii naneookeaH obpamnAncA ¢ OPAOBUKA A0 AEBOHA CEBEPHbLIM
kpaem Cubupckor nnatcopmbl, a He ee 3anagHbiM OKOH4YaHWEM, KaK 3TO 6bino B kKapboHe
¥ Nepmu nepeq, 3ak PbITUEM 3TOr0 OKeaHa.

14



Mpu conocrTaBneHUn PeKOHCTPYKUMUWA XOPOLWIO BMAHO, YTO B naneo3oe CeBepo-BOCTOYHAA
obnacte coBpemeHHOro Tuxoro okeaHa, or [aBaliCkuMx OCTPOBOB Ha ceBepo-3anaje A0 0-Ba
MMacxu Ha toro-socToke Bceraa ocraBanack CBOG0AHOW OT KOHTUHeHTOB. Kak u3BecTHO, B
3TOM 061aCTU KOHUEHTPUPYIOTCA BCE COBPEMEHHbLIE U Me30KaWHO30UCKKe "'ropAYMe TouYKKn'
Tuxoro okeaHa. [Mo-BuguMoMy, B 3TOM paroHe Ha NPOTAXEHUU BCero (haHepo3oA pacnona-

ranach BOCXOAALLAA BETBb MaHTUAHbIX NOTOKOB.

-
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FNOBAJIbHBIE PEKOHCTPYKUUU KNUMATA U TEMEHWUNA
MWUPOBOIro OKEAHA B ®AHEPO30E

C.A. YIIAKOB, H.A. ACAMAHOB

Mockoeckul 20cydapcreerHsbil yHusepcuteT um. M.B. JlomoHocoea, Mockea, CCCP

B HauanbHbIi Nepuoj CTaHOBNEHUA rUNOTe3bl Apeida MaTepUKOB ee OCHOBOMOMOXHUK
A. BereHep LUMPOKO WCMonb30Ban ANA AOKa3aTenbcTBa NepemelleHUA KOHTUHEHTOB, Kpome
recnornyecKunx, naneoHTonorvyeckne U naneoknumatuyeckue aavHole. CoBmectHan pabota
[1], noceAweHHan apelidly mMaTepuKoB ¥ KnuMaTy, He NOTEPANa CBOEro 3Ha4eHUA W ceityac.
3a BpemA, npoluealiee nocne ee MOABMEHWA, MHOMMMMW WUCCNeAoBaTeNAMU Ha Pa3nuMyHOM
thakTUYeCKOM MaTepuane HeOAHOKPATHO NpPeanpUHUMANUCL MOMbITKU COMOCTaBleHWA Mna-
NEOKNNUMATUYECKUX PEKOHCTPYKUUA C (DUKCUCTCKUM U MOBUIUCTCKUM MNPOCTPaHCTBEH-
HbIM nonoxeHnem matepukoB. B koHue 60-x rogoB 6binv chopMynupoBaHbl OCHOBHbIE
NOMOXXEHUA HOBOW FeO0NIOrUYECKON TEOPUN — TEeKTOHUKMK fAUTOChEpPHbIX NAUT, KOTOpaA,
B CBOK 04YepeAb, MOCAYXWNa MOLHbIM TONYKOM K AanbHenlweMy pasBuTUIO Teopuu obuien
gontouun 3emnu — rnobanbHoW TeKTOHUKWU. C Mo3vuuu HOBOW rnobanbHON TEKTOHWUKU
YAAeTcA He TOMbKO rnybXke MOHATL AMHCTBO WM PasBUTUE 3HAOTEHHbIX U 3K3OreHHbIX Mpo-
ueccoB, HO U O06BLACHUTL C €AUHBIX NO3UUUIA MHOrMe 3aKOHOMEPHOCTU CTPOEHUA U 3BOMIO-
uvn 3emnu. B HacToAuwee BpemA 6onbluoe KOMMYECTBO HE3aBUCUMbIX APYr OT Apyra reo-
norvyeckux, reodusanyecknux u reorpaduyeckux hakTOpoB MNOATBEPXKAAT MPUHLUMUAnD-
HYI0O CNpaBeAnUBOCTb NepeMelleHnA KPYNHbIX KOHTUHEHTanbHbIX MaccuBOB B COCTaBe nu-
TocdepHbix nnuT. OAHMM U3 MeTOAOB NPOBEPKW AOCTOBEPHOCTU COBPEMEHHbIX Mogenen
KOHEYHOW KWHEMaTUKU nutocepHbIX NAuT B aHepo3oe ABMAETCA aHanu3 Kiaumaruuec-
KOW 30HanbHoCTU 3emnu. UHTepec K rnobanbHbiM peKOHCTPYKUMAM KnumaTa M MOAeNnMpoBa-
HUIO ocobeHHOCTEN UMPKYNALUM BOAHLIX U BO3AYLUHBLIX MacC B FeofiorMYeckom MpoLLnomM
HEeM3MeprMMO BbIPOC HE TONbKO B CBA3M C pPa3BUTUEM HOBOW rnobanbHOW TEKTOHWKWU, HO U
MCXOAA U3 BO3MOXHOCTU LUMPOKOMO MCMONb30BaHUA MNaneoKnMMaTUYeCKUX AaHHbIX AnA Npo-
rHO3MPOBaHUA MeCTOPOXKAEHUI MNOME3HbIX UCKOMaeMbiX Ha FreHeTuyeckon ocHose. Hapaay ¢
3TMM B nocrneaHee BPEMA Y[AaeTCA He TOMNbKO KayeCTBEHHO, HO U KOMNWYECTBEHHO OUEHUTb
BO3[leNCTBME KNMMaTa B ApeBHME 3MOXW Ha NPOLECChbl AeHyAauwMu U OCajKOoHaKomMneHue, Ha
YCNOBUA XU3HN 1 XapaKTep pacceneHna OpraHu3mMoB.

Llens HacToAwen paBoTbl 3aKOYaETCA B PEKOHCTPYKUMM KAMMaTU4eCKUX YCNOBUWA K
BOCCTAHOB/IEHUN KNUMaTUYECKOW 30HaNbHOCTU OTAESbHbIX MEepuoaoB (haHepo30A C WUCMOJib-
30BaHMEM OOLUMPHBIX FEONOrMYeCKMX, ManeoHTONOMMYeCKMX U FeOXUMNYECKUX MaTepu-
anos, BOCCTaHOBNEHWU GeperoBOi AMHUM 3ANUKOHTUHEHTanbHbIX MOper U okeaHoB, 060OCHO-
BaHUM TPaHCrpeccuini U perpeccuii B CBA3W C pacTAXKEHWEM OKeaHW4ecKoW nutocdepbl u
YCTaHOBNEHUN TUAPOAMHAMMUYECKOro pexuma. Ha KoHeyHOM 3Tane uccnefoBaHUA oOcylue-
CTBMANOCL COMOCTaBMEHWE MOMYYeHHbIX Pe3ynbTaToB C NPOCTPAHCTBEHHbLIM PacnosoXxe-
HUEM MaTepuKoB, OCHOBaHHbIX Ha MNaNeoMarHUTHbIX AaHHbIX.

Penpe3eHTaTUBHOCTL NaneoKNMMaTUYeCKUX WHAMKATOPOB BapbuMpyeT B [AOBOJBHO K-
pPOKUX npefenax Kak Mo BO3pacTy, TakK M Mo MPOCTPaHCTBEHHOMY nonoxkeHwuto. Mo mepe
yAaneHua B rnybb reonoruyeckon UCTOPUMU YUCNO M AOCTOBEPHOCTb MHAMKATOPOB Knuma-
Ta, ocobeHHO 3TO KacaeTcA hayHbl U NOPbI, CUALHO yMeHbluaeTcA. Beuay cnabovi reono-
ruyeckon u3ydyeHHocTun (OxHoM AMepuku U AHTapKTUAbI KOJIMYECTBO JIUTONOrNYECKMUX
MW NaneoHTONONMYECKUX MHAUMKATOPOB KAWMaTta Mo 3TUM paloHaM 3HauYMTenbHO MeHbLue,
Yem ANA MaTepUKOB CEBEPHOIro MOy LLapUA.

YcTaHOBMEHUE KIMMAaTUYECKOW 30HanbHOCTU W oOnpeaeneHne MU3NYeCKUX COCTOAHUIA
KakAoro Tuna Knumarta B reosiorMyecKoM rMpoLLioM OCHOBbLIBAETCA Ha KOMMNNEKCHOM aHa-
NU3e MHOTOYUCIIEHHbIX TEeONOrnYecCKUX, ManeoHTONOrMYECKUX U FEOXMMUYECKUX AaHHbIX
A LWMPOKOM MPUMEHEHUM CPaBHUTENbHO-UCTOPUYECKOrO MeTOAa W MeTOAa aKTyanusma.
Hago nonarats, 4To ucxoaA u3 cepuyeckon cdopmbl 3emMnu Bceraa AonxHa Geina CyLLeCT-
BOBaTb WMPOTHAaA KNMMATUYECKAA 30HANbHOCTb, HO KOMNMYECTBO KIIMMATUYECKUX MOACOB
B TY UAY UHYIO 3NOXY U UX OTANYATENbHbIE YePThbl 3aBUCENU OT CPeaHUX rnobanbHbIX Temne-
paTyp. B TecHoW 3aBMCMMOCTU OT NPOCTPAHCTBEHHOIO MOMOXEHWA MaTepPUKOB, UX TMNCOMET-
pPUYECKOTrO YPOBHA, Ha3eMHOIo U NOABOAHOrO penseda, ypoBHA MupoBoro okeaHa, rpagueH-
Ta TemMnepaTtyp pa3BMBanuCh LUPKYNALUMOHHLIE MpoLeccsl B atMocdepe 1 ruapocdepe.
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AnA KaXaoW KNMMaTuYyecKOW 30HbI CBOMCTBEHHbI OrMpeaesnieHHble TUMbl FOPHbIX NOPOA
(conu, runcel, aHrMApPUTbLI, TUNCOHOCHbIE M Kapbe.daTHble unu bGeckapboHaTHble KpacHO-
UBETbI, KAOMUHUTOBbIE FMWHLI, KaMeHHble U Bypble yrav U T.4.) , MUHepanbHbIA cocTas nec-
KOB W rnuH, OonpeaenieHHble TUNbI KOP BbIBETPUBAHUA W UCKOMAeMbIX MOYB, XapakTepHoe
cTpoeHue NpocunAa BbIBETPUBAHWUA, a TaK)XKe accouuvaumv ropHbIX nopoa unu cdopmMauun.
Ha ocHoBaHMM cocTaBa W PAacnpoOCTPaHEHHOCTU NUTOreHeTU4eckux dopmauuii yaaetca He
TONbKO YCTaHOBUTL HaubBonee ob6live u4epTbl APEBHEro Knumara, HO U OPUEHTUPOBOYHO
onpefenuTb TEMNepaTypbl U CTENeHb yYBRaXkHeHHOCTU TeppuTopun [2] .

CuctemaTuyecKuUii COCTaB PacTUTEfIbHbIX OCTAaTKOB M ManMHOKOMNNEKCOB MO3BONAET
PEKOHCTPYMPOBaTbL TWUMN pacTUTenbHOro nokpoBa. [lo 3KONOruMyecKUmM yCnoBMAM pa3su-
TWA pacTUTENbHbIX accouvaunin u KoadduumeHTam KcepodUNbHOCTU U TePMOMUNBHOCTU
yCTaHaBNMBalTCA NpUMepHble CPeaHeroAoBble W cpeaHeneTHWe Temnepatypbl, obuwee Ko-
nMYecTBO aTMoctepHbIX OCaAKOB U CTeneHb UX pacrnpeaeneHnA B TeyeHue roaa [2] .

B npouecce naneoknUMMatv4eCKUX PEKOHCTPYKUUK Gonbuioe BHUMaHwe 6bino yaeneHo
aHanusy cTeneHU WHGOPMaTUBHOCTU MaTepuanoB O ApeBHeM Knumarte. W3yuvanca cucre-
MaTUYeCKUM COCTaB, apeanbl U YCNOBUA OBUTaHUMA MOPCKUX U Ha3eMHbIX 6eCno3BOHOUHbIX,
3eMHOBOAHbIX, Pbl6, NPECMbIKAOWNXCA M MneKonuTawwmx. Bbicokaa LeHHOCTb MHOrmx
M3 HUX ANA NaneoKNUMaTU4eCKUX MOCTPOEHUIA CBA33aHa C TEM, YTO WX XKWU3HEAEATENbHOCTbL
npoTtexkana B 4OBOMNbHO Y3KMUX AMana3oHax TeMnepaTyp v BNaXHOCTU.

Bonbwoe 3HayeHve ANA COMOCTaBfieHUA KavyeCTBEHHbIX MOKasaTenen wWmelT onpeaene-
HUA abCONIOTHbLIX 3HAYeHUI TemnepaTyp cpedbl 06UTaHMA MOpcKuxX 6ecno3BOHOYHbLIX, CPea-
HErOAOBbLIE MAW CpeaHeneTHue (B 3aBUCUMOCTU OT BPEMEHW HapaluBaHwuA KapBoHaTHOTO
cKenera), KOTOpble YCTaHaBAMBAKTCA M30TOMNHLIM MW MarHe3vansHbIM MeToAamu [2].

TemnepaTypHble YCNOBUA MPECHbIX BOAOEMOB 6binu onpeaeneHbl NO aparOHUTOBbLIM pa-
KOBMHaM AIBYCTBOpPYaTbIX MOMIIOCKOB METOAOM CTpOHUMeBOW naneotepmometpum [3].

Ha ocHOBaHWM MHOTOMUCIEHHBIX WHAWKATOPOB KNMMaTa U WCXOAR W3 3aKOHOMEPHOW
CMeHbl abCONOTHLIX 3HAYeHU TemnepaTyp NPUNOBEPXHOCTHbIX BOA 3NUKOHTUHEHTaNbHbIX
Mopeir U 06LIMPHBLIX NPEecHbIX BOAOEMOB 6biNv PEKOHCTPYMPOBaHbl KNWUMaTbl OTAENbHbIX
nepuonoB (haHepo3oA. BoccraHoBnNeHHaA KnumaTuyeckaA 30HaNbHOCTb KOHTWHEHTOB 6Gbina
HaHeceHa KaK Ha COBPEMEHHYH reorpadMyeckylo OCHOBY, TaK W Ha pa3nuuHblie MobunucTc-
KWe Mopgenu COBeTCKMX W 3apybexHbix asTopoB [4—6]. Kak okasanock, Knumarudeckue
NoAca N CEeKTOPbl C Pa3fIMYHOW CTENeHbl0 YBMAAXKHEHWA, NOKa3aHHble Ha COBPEMEHHOW reo-
rpachuMyeckon OCHOBE, pacnosaratTcA nagannemlo_d_g‘gmgg:lam, T.e. HabnoaaeTcA WKMPOTHaA
KNMMaTUYeCKaA 30HaNbHOCTb TONbKO ANIA HEOreHOBOro M NaneoreHoOBOro nepuopaoB. B 6onee

ApeBHUEe reonorvyeckKue nepuoibl 30HaNbHOCTL, HaHeCceHHaA Ha CbMKCMCTCKYK) OCHOBY pac-.-

NOMOXEHWA MaTepuKOB, UCKAKAETCA RecbMa CyliecTBeHHO. Ecnu npusHaTth, 4TO nonoxkeHve
MaTepuKOB COXPAHANOCL HEM3MEHHbIM B TeyeHWe Bcero (haHepo30A, TO QKa3bIBAETCA, YTO
y)e B naneoueHe KnMMaTuyeckue NoAca pacnonaranuce noa yrnom 10—15° no oTHoweHuio
K COBpPEeMeHHbIM LIMPOTaM, B pPaHHeMenoBoe BPEMA U HOPCKOM nepuoae yron ysBenuyvBa-
ercA ao 30—50° u B Tpuace — o 50—70°. KnumaTuueckue noAca Naneo3ofd, HaHECeHHble
Ha (DUKCUCTCKYI OCHOBY, UMEIOT CaMble pa3nu4Hble NPOCTUPaHMA U B GonbLUMHCTBE Cny-
yaes B3auMHO nepecekatotca (puc. 1, 2).

OavH 13 MHOrQYMCMEHHbIX, AAaBHO M3BECTHbIX ManeoKIMMaTUYeCKUX NapafoKcoB — Npu-
YPOYEHHOCTb BEPXHENaneo30MCKUX NeAHUKOBbLIX OTNOXEHWI K COBPEMEHHbIM 3KBaToOpK-
anbHbIM W TPONUYEeCKUM o6nacTAM. 3TO NPOTUBOPEYME MHOrMe WCCeAoBaTeNu NbITanuchb
pa3pewwnTb COMHUTENbHLIM U CMOPHbLIM npeanonoXxeHuem, 4to MoOHABaHa B No3aHeM na-
‘neo3oe obnajana Gonee BbLICOKUM penbedhoM W, CrneaoBaTeNbHO, NEAHUKU TOrO BPEMEHM
6binu ropHoro tuna. OaHako, Kak 0Ka3anock, 3TO NPeAnofiodKeHne NPOTUBOPEYUT U3BECT-
HbIM (haKTUYECKUM AaHHbIM, COrnacHO KOTOPbIM COCTaB TUNNWUTOB M UX CTPYKTYpPHO-TEK-
CTYypHble 0COBEHHOCTH, a Tak>ke XapakTep noaneaHoro penbea HeONPOBEPXKUMO CBUAETENb-
CTBYIOT O CYLLECTBOBaHUN HU3MEHHOTO penbeda.

Mpu HaHeceHWW nNaneoKNUMaTUYECKUX AaHHbIX Ha MOBUAUCTCKYK OCHOBY B (gaHHOM
crlyyae KnumaTu4yeckan 30HarnbHOCTb Bbina HaHeceHa Ha (PaHepPO30MCKYH reoAVHaMUYECKYHo
mogens J1.M1. 3oHeHwanHa n A.M. TopoaHMLLKOro) 0Ka3anoch, YTO HaYMHaA ¢ KeMbpuicKkoro
nepuoaa’ ANA KaXKAOro WUCCNEeAOBaHHOrO MHTepBana BpPEeMeHW BbIABNAETCA NpaBaonoao6-

! nn BGonee paHHEro reoNOTUYECKOTO BPEMEHW NOKa OTCYTCTBYIOT MOABNU KOHEYHOW KUHEMATUKW TNaB-
HbIX NUTOCHEPHbIX NAUT U AOCTaTOYHOE ANA rnobanbHbiX PEKOHCTPYKUMW KONUYECTBO naneoKnuma-
TUYECKU X AaHHbIX.
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HaA, NOrMYECKW BEPHaA M XOPOLUO COOTBETCTBYHLWLAA reorpamyeckum 3aKOHOMEPHOCTAM
NpoCTUpaHUA KAMMATUYECKMX NOACOB KapTuHa. lNpuyem nono>keHne ApeBHEro 3KBaTopa
ANA Ka)Aoro nepuoja BpemMeHW, YCTaHOBMEHHOE MO NaneoKIMMaTU4eCKUM AdaHHbLIM, XOpO-
WO COOTBETCTBYET 3KBATOPY, NOSIY4EHHOMY MO NaneoMarHUTHbIM AaHHbIM.

Maneo3oickana 3pa. Ha nNpoTAXeHUW noYTH BCEro naneo3of XKHble MaTepuku 6binu
o6beanHeHbl B eAUHbIA MerakoHTuHeHT [oHaBaHy. B kem6pun B ceBepHOM rnonyluapuu
MaTepuku _pasobuwannuce okKeaHuyeckumu bGaccerHamu, npuyem 6GonblwaAa yacTe uX 6bina
NOKPbITa MENKUMU 3MUKOHTUHEHTANbHLIMU MOPAMU.

lMocne cunbHOro NOXONOAaHWA B BEHAE U (Pa3sBUTUA OBLUMPHbLIX NOKPOBHbLIX OneaeHe-
HUI B NOMAPHbIX 06nacTAx, cnefbl KOTOPbIX COXPaHUIUCL HA MHOTMX COBPEMEHHbIX MaTe-
puvkax, B Havane Kembpua HacTynuno 3HauuTenbHoe rnobanbHoe novenneHve. oHABaHC-
KWIA cynepmaTepuK U COBpPEeMeHHble MaTepuMKu CEeBEepHOro MonyllapuA pacnonaranvce B
HU3KUX WWPOTax W Ha WX TEPPUTOPUM FOCMIOACTBOBAN TPONUUECKUA Knumart. o creneHu
yBRaXXkHEeHWA BbIAENANUCL apuAHbLIA U PaBHOMEPHO BNaXkHbi cekTopbl. [locneaHuin B Te-
yeHue Bcero KembpuA oxBaTbiBan 3amaj W KOro-BOCTOK CoBpemMeHHoW Espasuu, or Aectpa-
UM 1 3Ha4YMTENbHYI0 YacTs Adpuku [7].

B opaoBukckom nepuope cesepHble MaTepPUKWU Havanu nocteneHHo c6nukatecA, a MoHA-
BaHa — nepemellaTbcA 6nuke K toXXHOMY nontocy. OaHOBpEMEHHO C 3TUM MpPUPOAHbIE YC-
NOBUA He TOMbKO M3MEHANUCb, HO U CTaHOBUAUCL Gosnee AMHaAMWUYHbIMU. JKBaTOPUAnbHbLIN
noAac CeBepo-AMEPUKAHCKOrO KOHTWHEHTa pacnonarancA Mexay ABYMA apuaHbIMU CEKTO-
pamu. T paHWUbl apuAHbLIX CEKTOPOB MNPOXOAMNU npumepHo no 20—25° c.w. u to.w. (puc.
1,A, B). lNpumepHO Ha TaKUX e LUMPOTax pacnonaranucb apuaHble cekTopbl BocTouHo-
Esponeiickoro, Cubupckoro, Kutaickoro u ABCTpanuinicKoro KOHTUHEHTOB, COCTaBMAB-
lIMe efWHbIA CeBepHbIN apuAHbLIN NOAC. PparmMeHTaMU HOXKHOrO apuaHOro noAca ABMAKTCA
ueHTpansHbie paiioHsl CLIA u UHaokuTan.

JNlepHukoBbie o6pa3oBaHuAa 3anagHon Caxapbl 1 Bpa3unuu BMecTe C MapuHOrnAUWanbHbI-
MU o6pa3oBaHMAMU ApPreHTUHbl NO3AHEOPAOBUKCKOro BO3pacTa CBUAETENbCTBYWT O Cy-
UWeCTBOBaHWM B NM03AHEM OPAOBUKE eAMHOrO MOKPOBHOrO OfieieHEHUA B npepenax MoHABaHbI.
CyuwiecTBeHHOE NOHWXXeHMe TemrnepaTyp B NO3AHEM OPAOBUKE NPUBENO K 3HaYUTENnbHOMN
ambbepeHUMaumMmM KnnmmaTuyecKux ycnoBui, ANA TOro BpeMeHu Obino xapakTepHO passuTtue
3KBaFOPManbHOro, TPOMUYECKOro, Ccyb6TPONMUMYeCcKOro, yMepeHHOTro M HWBanbHOrO MNOACOB
(puc. 1, B) .

B cunypuiickoe BpeMA NPOUCXOAUIO NOCTENEHHOEe NOBbIWeHUEe TeMnepaTypHOro pexxnuma
3eMHOI NOBEPXHOCTW 1 B CBA3N C 3TUM NOMHOCTLIO MCYe3 NOAC HUBANLHOTO KNWMaTa, a obuan
nnouwiagb YMepeHHOro noAca CUNbHO COKPaTUNach.

B neBoHCKQM Nepuosie APKO MPOABUNACL TEHACHUUA AanbHeWero conuxeHna coBpemMen:
HbIX CEBEPHbIX N KXKHbIX KOHTUHEHTOB M 3aKpbITUA OKeaHOoB. B 3To BpemMA B HW3KUX LUNPO-
Tax ceBepHOro nofnywapuAa pacnonaranuce EBpamepuitckuii 1 Kutakckvii KOHTUHEHTbI, a
B tokHOM — [oHpaBaHokuii. [InA neBOHa XapaKTepHO MPUCYTCTBUE HA BCEX KOHTUHEHTax
TPOMMYECKOro U 3KBATOpManbHOro Knmmara (puc. 1, C) . [aHHbin hakT 06bACHAETCA pacno-
NnoXeHneM BCeX MaTepuKOB B HU3KUX WupoTax. lNonoxxeHune 3KBaTOpuanbHOro rnofAca B.
npeaenax HbiHewHux CesepHoit AMepuku u BocTouHoi EBponbl XOpoLlo TpaccupyeTca pas-
BMTWEM NaTepUTOB U Bokceutos Twma\ua 1 Ypana, npoTAXeHHbIX pUOBbLIX MaccuBoB, cnabo-

———

Puc. 1. Knumatnuyeckan 30HanbHOCTb Naneo3on

A — KnumaTtu4ecKan 30HanbHOCTb NO34HEro opAOBMKaA HAa HUKCUCTCKON OcHOBE; B — TO »e Ha Mobunu-
cTckon mopenn; C — KnumaTuyeckKan 30HanbHOCTE ANA CpeAHero aesoHa; D — To ke Ha mobunucrckoin
moaenm; E — Knumatuueckan 30HanbHOCTL ANA CPEAHEro U No3aHero kapboHa; F — toxke Ha mo6unucrt-
CKOW OCHOBE.

Maneoknumaruyeckue MHAMKAETOPLI: 7 — KpacHOUBETbI KapBoHaTHbIE U MUMCOHOCHbIE; 2 — KpacHoUBe
Tbl BeckapboHaTHble; 3 — conu; 4 — KameHHbIW U 6ypbid yrnn; 5 — natepuTHbIe NOKPOBLI U NaTEPUTHbLIE
6oKkcuTbl; 6 — pONOMUTLI; 7 — U3BECTHAKKU; 8 — TunnuTel; 9 — pudoesie Mmaccusbl; 70 — runcel; 717 —
Kaonuubl; 712 — conutel xene3a; 73 — mapraneu; 74 — Tennoniobusan tayHa; 75 — xonoaHono6usan
thayHa; 76 — Tponuueckue pacTuTenbHbie accounaumu; 717 — cyBTponuueckue U yMepeHHble pacTUTen b
Hble accounauum; 78 — ymepeHHble pacTuTenbHble accoumaumu; 79 — kcepodunbHbie peakonecsa; 20 —
3HayeHue naneoTemMneparyp.

Knumartnyeckan 30HanbHOCTb: cektopa 27 — apuaHOro Knumarta; 22 — nepeMeHHO-BNaKHOro KNnuma-
Ta; 23 — paBHOMEPHO-BNAXHOro Knumara; nonca: 24 — Tponuueckwuit; 25 — cy6Tponuueckuin; 26 —
yMepeHHbIn; 27 — HuBanbHblil; 28 — 3KBAaTOPUanbHbIA.

Maneoreorpaduyeckue anemeHTol: 29 — coBpeMeHHble Matepuku; 30 — cpeauHHOOKeaHu4yeckue xpe6-
Tol; 37 — rpaHuua 3NUKOHTUHEH TANbHbLIX MOpenk
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KapBoHaTHbIX KPacHOLBETOB, BbICOKOMArHesnanbHbiX W3BECTHAKOB W BbICOKWUX 3HAYeHWIA
CpefHEerofoBbIX TemMnepartyp, npesbiwaswmx 25° C.

ManeoknumaTtuyeckana 30HaNbHOCTbL PaHHEro KapboHa XOpOLIO COrnacyeTcA ¢ pacrosnoie-
HMEM MaTepuKOB, PEKOHCTPYMPOBAHHLIM MO ManeoMarHUTHbIM AaHHbIM. EAuHLIA 3KBaTO-
puanbHbii noAc oxeaTtbiBan Ceeepo-AmepukaHckuii, BocTtouHo-EBponenckuit, 3anagHo-
Esponeiickuii, Kutacknit KOHTUHeHTbI, Kazaxcranckun, WUtaneaHcknid, TypaHckuid n UHao-
KUTaNCKWA MUKPOKOHTUHEHTbI. TU YCNOBUA (DUKCUMPYIOTCA HanuuMeM npoTs>KeHHbIX pudo-(
BbIX MacCMBOB, MHTEHCUBHbLIM YTIEHAKOMNEHNEM U NTAaTEPUTHLIM BbIBETPUBAHMEM, LUMPOKUM
pacnpocTpaHeHneM 3KcTpaxkapboHaTHoOM opmauuu, pasBuTUEM Bnaro- v Tennonobusown
PacTUTENbHOCTM, @ TAKIXKE PACcrofiOXEHUEM BCEX 3TUX TEPPUTOPUA MEXAY CEBEPHbLIM U KOXKHbIM
apuaHbIMA CEKTOPaMu: TPOMMYECKOro Knumata. B cesepHO apuaHON KnumaTuyeckoii 3oHe
HaxoAWnUCb 3HaunTenbHbie nnowaav CeBepo-AMEPUKAHCKOrO KOHTWMHEHTa, @ B HOKHOW —
Adpuka, Apasuna, UpaH, 0xHan AMepuka, B UX npeaenax pasBuTbl 30M10Bbie, CONEHOCHbIE U
rMMNCOHOCHbLIE OTIOXKEHUA U OTCYTCTBYHOT OCTaTKU PaCTUTENbHOCTW.

CyLlecTBoBaHME OTHOCUTENbHO MPOXNafAHbIX YCNOBWUA (cy6Tponwuecxmw TMN Knumara)
Ha CMBUPCKOM KOHTUHEHTE XOPOLWO O6BLACHAETCA €ro HaxoXXAEHWEM B CPeAHMX LUMpOTax
ceBepHoro nonywapua. K 1ory oT apuaHbiX CEKTOPOB H)XXHOMO NONyLWapuA pacrnonaranvch
Tponuyeckune obnactu ¢ OTHOCUMTENLHO BbICOKOW BnaxxHocTbio (Mepy, ceBepo-BocTok Bpasu-
nun, LleHtpanbHaa Amepuka, CesepHaa AscTtpanua). O6 euwe 6onee ymMepeHHbIX YCNOBUAX
CBUAETENbCTBYET Pa3BUTUE YINEHOCHbIX OTNOXEHWUW, COOTBETCTBYIOLWMIA TUM PaCTUTENbHOTO
nokpoea B HxHoi Bpasunuu, ApreHTuHe u ABCTpanuv 1M NPUCYTCTBUE YMEPEHHOTO 1 3BPU-
TePMHOr0 KoMneKca 6ecno3BoOHOUHbIX B MPUNeralumx Mopax.

B koH BoHa — Hayane NepmMu NOYTU BCE MAaTEPYKU COEAUHWUIUCH B EANHY IO KPYMHYHO
KOHTM@%TWB ato BpemsA B npeaenax CeBepHOro nostca pacnona-
rancA okeaHu4eckuh 6acceilH, a coBpeMeHHaA AHTapKTWAa, B TO BpemA npeacTaBnABwan
coboit cywy u BxoaMBLiaA B coctaB [OHABaHbl pacnonaranace BGAW3u toxHOro norntoca.
Ha pybexe KapBoHa ¥ NepMu B HOXKHOM NPUMONAPHOM palioHe HaxoAunUch 3HAYUTENbHbIE
nnowaan MoHaBaHbl: coBpeMeHHble HKHo-AMepuKkaHckut, AdpuKaHckui, NHAoOCTaHCKUI 1
ABCTpPanMnCcKui KOHTUHEHTbI.

Mpn coBpemMeHHOM pacnofioXKeHUn MaTepukoB (T.e. NMpU UcNonNb3oBaHUKM (UKCUCTCKOWN
OCHOBbI) reorpadmyeckoe NOMoXKeHne KAMMaTu4yecKnx noAcos, obnacTen U 30H, TaK XKe Kak
M npocTupaHue naneoguToreorpapumyeckux obnacrer, nonyuaetcA rjggpaaaononoﬁuhl“m sy
MpakTnyeckn BcA cylla B HOXKHOM MNONyLUapuu JOsKHa Bbina 6bl TOrAa MOKPbLIBaTLCA XapaK-
TEPHOWN rOHABAHCKOW (hNOpPoi, CBUAETENLCTBYIOWLEN 06 YMepeHHOM Knnumare, Tor Aa Kak nosc
TPOMUYECKOTO M 3KBaTOPUaNbHOIO KNuMmarta ¢ XapakTepHbiM Habopom Tennontobusol gnopsl
n ¢hayHbl AomKeH Obin 6bl NOYTV LEMKOM HaXOAUTLCA B CEBEPHOM Moy Liapvuv. AHanorudHo
pacrnonaralTcA W KnumMaTuyeckue noAca. Takoe NPOTUBOPEYME NErko YCTPaHWUTb MNyTem
nepeHoca KNMmMaTU4YeCKoi 30HaNbHOCTU Ha MOBUNUCTCK YO OCHOBY PacnonoXeHWA MaTepuKoBs
n okeaHoB (puc. 1,E, B).

OnuTenbHoe pacnonoxeHune o6WMPHOA MaTepMKOBOW Cyluu FOH.uBaHbl B CPEAHUX U BbICO-
KWX LUIMPOTax KXKHOrO NONYLIApUA, @ TaKXe 3HaunTenbHoe noHu>keHne B KapboHOBOE BPeMA
KOMUYECTBa yrneKuncnoTsl B aTMocdepe 6binun, Moxanyn, rnasHeIMU NPUYMHAMKU rnobansHoro
yMeHbLUeHUA TemMnepaTyp. Bnarogapa cunbHOMY OXNa>kAEHWUK MONAPHbIX PaOHOB Hallen
nnaHeTbl BO3HWKNO B HKOXKHOM MonyLlapuM MOLLHOE NMOKPOBHOE oneaeHeHue. B nosagHem
KapboHe nokpoBHoe JoneaeHeHne  Morno, BEPOATHO, pacnpoctpaHAaTbeA a0 50° 1o.Ww., a
BpemeHaMu 1 o 45° o.w. lMpuyeM HapAady C NOKPOBHLIMM PaBHUHHBLIMK NeAHUKaMU B
npeaenax MOHABaHbI M3BECTHLI U FOPHbIE UX NEAHUKWU, pacronarasluMecA TOrAa B CPeAHUX
wupoTtax (Hanpumep, cneabl rOPHbIX OfIEAEHEHUA WMEKTCA B npeaenax HblHeLWwHen
Apasuu) .

B cesepHOM nonywapuu cnegbl AeATENbLHOCTM NbAa B No3aHekapb6oHoBoe BpemMA o6Hapy-
YKeHbl NULLb Ha OYeHb OrPaHUYEHHbIX NNOLWaAAX, B Npeenax COBPEMEHHOM CEBepOo-BOCTOYHOMN
vacTu EBpasuu. Takaa HepaBHOMePHOCTb Gbina crneAcTBUMEM CyLLECTBEHHOW reorpadmyeckoit
acMMMeTpuK CeBEPHOTO W KXKHOTO nonywapuii. CesepHoe nonywapue GbiN0 CyulecTBEHHO
OKEaHWYeCKUM 1 B MONAPHOI ero 06nacTu Gbin OKeaH, TOraa Kak KpKHOe nonylapue 6bino
B 3HAYUTENbHON CTENeHN KOHTUHEHTaNbHbIM.

B no3spHem KapfOoHe onepeHeHue 3aHANO 04YeHb 6ONbLY Nnowaas FoHABaHbI B OCHOBHOM
13-33 TOFO, YTO B HOXKHOW NpunonApHoi 06nactT HaXOAWUNCA OBLIMPHbLIN MaTepuK U BbICOKOE
3HayeHve anbbeno npuBeno K AOMNONHUTENbHOMY CUIBHOMY BbixonakupaHuio. CyulecTBoBa-
HUE XOMoAHOTO NPeUMYLLECTBEHHO MaTepMKOBOFMO HOXKHOTO U Heckonbko 6ornee Tennoro
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. Puc. 2. Knumaruyeckan 30HanbHOCTbL M@3030A

A — KNUMAaTUYECKAaA 30HaNbHOCTb NO3AHEro TPKUaca Ha PUKCUCTCKOI OCHOBE; B — TO ke Ha MO6UNMCTCKON OCHOBE; C — KAWMaTUYECKaR 30HaNbHOCTL NO3AHEN
topbl; D — TO e Ha MoBunucTcKoii ocHose; E — KnvMaTUyecKan 30HaNnbHOCTbL no3AHEMenoBOM 3nNoxu; F — To e Ha MOBUNUCTCKOW OcHOBE



OKEaHMYeCcKOoro CeBepHOro nonywapua' 1onxHO 6bio 06YCNOBUTE HEKOTOPYHO acu MMETPUIO
UMPKYNALMOHHbLIX MPOLECCOB N MOMOMEHUA KNUMaTU4eCKUX noAcoB. [JJOCTaTOYHO XOpoLo
3TO BbLIABNAETCA NPU NaneoKNMMaTUY4eCKUX PEKOHCTPYKUMAX Ha MoBUNMCTCKOWM ocHoBe B
BUAE pacWMpeHUA B CeBepHOM HanpaBneHUu 3KBaTOPUanbHOr0 Y TPONUYECKOro MORCOB,
a TaKXXE pasBuTMA Gonee LWMPOKOro, YeM B I0XKHOM MONYLIAPUN, YMEPEHHOTO NOoACa.

MonoxeHne 3KBaTOpUanbHOro NOAca UKCUPYIOT OpraHoreHHble KapboHaTHbIe, MMaBHbLIM
obpazom pudoreHHble, 06pa3oBaHNA, KpPyMHbie U NPOTAXEHHbIE PUdOBbIE MacCUBbI, a TaKXe
naTtepuTHbIE U anNTHblE KOPbl BbIBETPUBAHUA U Pa3HOOBpa3sHbie NO reHeaucy BOKCUTHI,
obunbHoe yrneHakonseHue, cnesibl MOWHOMO PacTUTENbHOrO NOKPOBA, COCTOABLLErO UCKIHO-
unTeNnbHO M3 Tensnontobuebix accoumaumnii (puc. 1, £) . K noszgHekapboHOBOM 3KBaTOpUan bHow
accoumaumm OTHOCMNUCL pacTuTenbHble coobwecTea, HblHe coctaBnABlwMe BecTdhanbeKyro
naneoguToreorpatuyeckyto obnacre. K 1ory u K ceBepy OT 3KBaTOpuanbHOro BNa>HOro
Nnofica HaXoAUNUCb ABa TPOMUYECKWUX NOACA C apUAHBLIM U NEPEMEHHO BNAXKHbIM CEKTOPaMM.
CeBepHblii apuaHbili cekTop pacnionarancA mexxay 10 u 30° c.u.; ero nonokeHue Tpaccu-
pyeTcA pacrofioXkeHnemM KapboHaTHbIX KpacHOuBeToB ¥ 3BanopuToB. [lo3aHekapGoHOBbINA
apuaHbil CeKTOp BbiAeNeH Ha ceBepo-3anage cospemeHHon HxHoit AMepuku u B ceBepo-
3anagHou Yactu Adpuku.

Cy6Tponuueckuii U ymMepeHHbIW MnaneoKnumaTtuyeckue rnoAca CeBepHOro MonyllapuA Ha-
MeyeHbl HaMu M0 PasBUTUI0 OBMIBHOMO YriieHaKomnneHnA N0 KaoNMHUTOBOMY TUMY BbiBETPH-
BaHWA U NO NpucyTcTBUiO hnopbl AHrapckon naneocmroreorpacuyeckor obnactn, KotTopan
no oTHoweHuto K Becrtdanbckon ABnAeTcA Gonee ymepeHHOW. B ymMepeHHOM mofAce HXKHOro
nonywapua LWWPOKUM pa3BUTUEM Monb3oBanach TakK Ha3biBaemaa roHABaHcKaa dnopa,
MHOTVE NPeACTaBUTeN KOTOPOit 06nafanit KONbUami HapacTaHu1A. SR

Bo BTOpOW NOnoOBMHE NEPMCKOro nepuoaa rnobanbHbie _Temneparypoi 3eMHOM NOBEPXHOCTH
NOCTENeHHO MOBLICUNUCE; PACLIMPUNMCL 3KBaTOpUanbHbIM, TPONUYECKWIA U CyBTponuueckuit
noaca. OaHoi n3' ApUMeyaTenbHbIX YepT NO3AHENEPMCKOrO BpeMeHW 6bina OYeHb HU3KaA

_BN@XHOCTb Ha OBLIMPHLIX TeppuTopuax cywmn. HeBonbilioe KONUYECTBO aTMocdepHbiX ocaa-

KOB 06YyCnoBMNO LIMPOKOE pacrnpocTpaHeHWe apuAHOro Tuna NUToreHesa U pas3suTue Kcepo-
thnnbHOW pacTUTENbLHOCTK.

Me3zo30d. KnumaTuyeckana 30HaNbHOCTb, MOCTPOEHHAA Ha hKcMpoBaHHOM (T.e. HA TaKOM
)Ke, KaK ¥ B HacToALlee BpeMA) NPOCTPaHCTBEHHOM PacroNOXXeHny MaTepuKoB B TPYaCoOBOM
nepuoge, AaeT BecbMa CTpaHHylo KaptuHy (puc. 2, A). Knumatnueckue nosca Ha Kaxkaom
matepuke NPOCTUPAKOTCA MO-PasHOMY, U AaXe UMEKTCA cnyyvau ux coeauHeHnAa B EBpasuu
noa pasnuyHbiMv yranamu. [pu nepeHeceHMn TPUACOBbLIX KIUMAaTUYECKUX 30H Ha Mobunuct-
CKYI OCHOBY MONYy4aeTCA LUMPOTHAA MOACHAA 30HANbHOCTb, MPY 3TOM KAMMaTUHYEeCKUA IKBa-
TOP XOPOLUO COrNAacyeTcA ¢ 3KBaTOPOM, MOy 4eHHbIM N0 NaneoMarHUTHbIM AaHHbIM (puc. 2, B) .

B TeueHue TpuacoBoro nepuosa 3HauutenbHble yactu CeBepo-AmMepnkaHckoro u Espasuart-
CKOr0 MaTepyKoB pacnonaranvch 8 HU3KUX WMPOTax U Ha 3aTUX MaTepuKax npeobnaaan Ipo-
nUYeCKun gKnumar. MonoskeHne aKBaTopa ANA 3TOr0 BPeMeHU MapKupyroT obnactu passutua
npom»é?mmx pUhoBbLIX MaccuBOB, OOMNBHOTO KapBOHaTO- U yrneHakKonneHuA, pa3BuTUA
TPOMUYECKOr0o KOMMMeKeca MOPCKUX 6ecrno3BOHOUYHBIX U UHTEHCUBHOTO hOPMUPOBAHNA naTe-
PUTHLIX KOP BbIBETPUBaAHUA. XOPpOWMUM NOATBEPXKAEHUMEM MONOXKEHMA 3KBaTOPManbHOro
NOACa CNy>aT.NoNy4YeHHbIe 3KCNEepUMeHTanbHbIM NyTEM 3Ha4YeHUA naneoTemnepaTyp, KOTO-
pbie, Kak npasune, 6binM Toraa Ha 6onbwen 4actv nnowagu CesepHoit Amepuku u EBpasun
Bbiwe 20—22°C. :

K ceBepy v K tory oT 3KBaTOpuanbHOro NoAca pacnonarannck TPonu4yeckKue nosaca ¢ CeKTo-
pamMy apuaHOro v NepemMeHHo BRaxxHoro knumarta. Obnactu ¢ CYLUECTBeHHbIM neduvuutom Bna- -
rm Ha Ceepo- Ameprchxom KOHTMHEHTe NpoCTUPanuCh Ao 30° c.w., a 8 EBpasum — g0
25° c.w.; 0XKHBIA apUAHBIA CEKTOP A0X0AUA MouTy Ao 45° to.w.

B ceBepHOM nonyLwapuy cyBTpoOnMuYeckuin Noac Haxoauwnca mexay 45 u 70° c.w., a B K0X-
HoM — mexay 45 1 60° to.w.

Camble HU3KME TemMnepaTypHble ycnoBua (yMepeHHbId TUM KnumaTa) yCTaHOBMEHbI B
npeaenax HeiHewHero Cesepo-Bocroka CCCP, Ha AnAcKe, a Tak)ke B AHTapKTUAe, KOTopbie B
Tpuace, Kak v Tenepb, pacnonaranicb B BLICOKUX LWNPOTax. AT PeKOHCTPYKUMKM CBUAETENbCT-
BYIOT, YTO B TPMAacoBOM nepuoae cpeaHernobanbHbie TeMNepaTypbl Obinn CyLWEeCTBEHHO Bbilue
coBpeMeHHbIX, 0COBEHHO B NONAPHbLIX 06nacTAx. B paioHax ceBepHOro W HXHOMO Noncos

! Mbl He uCKNtoYaem TOro, 410 B paioHe CeBepHOro Nontca, HaXOAMBLUErocA B Npeaenax okeaxa, Mornu 8
TO BPEMA CYLLECTBOBaTb MOPCKUE NbAbI.
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Toraa GbINM MOpCKue aKBaTOpU¥ W B NPUNONAPHbLIX pPaioHaX OTCYTCTBOBaN MHOTONETHUA
neAAHON NOKPOB (XOTA HeNb3A COBEPLUEHHO MCKIYaTh, YTO B 3MMHME Ce30Hbl 34ecb MOrau
hopMUpPOBaTLCA ManOMOLLHbIE NbAbl) .

Kak cBuAeTenbCTBYHOT reonornyeckue n reocdmsnyeckue faHHble, B HOPCKOM _fepuoae
NpOAOMKANCA Ha4aBLUMICA elle B TPUace packon KpynHON MaTepukoBoii bbnactu — lNaHreu
Ha oTAenbHble parmMeHTbI. llpoglem/l'gﬂgsanu M 3anoxXeHve BNaguH cOBPeMEHHbIX OKea-
HU4Yeckux 6acceiHOB ATNaHTU4YeCKOro M MHAMMCKOro oKeaHOB Hayanoch B HOPCKOE BPemA.
Cronb 3HauYnTenbHbie TEKTOHUYECKUE COOLITUA OTPasnuNUCh Ha NPUPOAHBLIX YCNOBUAX U Bbipa-
3unuch B andhepeHuMaumMm KNnMmMaTMyecKux yCcnoBuin, 4To, B CBOK ovepeab, NOBNEK O onpe-
AeneHHble MU3MEeHeHUA B LMPK YNALUK BOAHbLIX Macc.

Mo3gHeropcican anoxa Geina nepuoaomM HamebICLLEl ANA Me3030A apuansaunn. Ham ypanocs ¢/ /4
rno reoNOrM4eCKUM AaHHbIM HaMeTUTb NONOXeHUe 3KBaTOPUaNbHOIO NoAca. IKBATOpPUanbHbIE
nepeMeHHO-BNaXkHble YCNOBUA CyllecTBoBanu Ha cesepe HKHo-AMepUKaHCKOTro KOHTUHEHTa,
B LeHTpanbHon uYactu Adpuku n Ha tore ApaBuiickoro nonyoctposa (puc. 2, C, D) . 3pecs,
B OTNNYME OT APYrMX PalnoHOB, M3BECTHbI 3anexu yrna, popmrmpoBannck cnabokapboHaTHbIe
KpacHOUBETbI, a B MeNKOBOAHbIX MOPAX pacronaranncb NpoTAXXeHHble pUutoBble MacCUBbI.

Mpn HaHeceHUM HOPCKON KNMMATUYECKON 30HanbHOCTU Ha MOBUAUCTCKYH OCHOBY 4YeTKO
BMAHO LUMPOTHOE NPOCTUpaHWe KNMMaTU4ecKUX MOACOB. BbiABNEHHOE MO reonoruyeckum
AaHHbLIM NOMOXEeHVEe IKBATOPUanbHOro0 NOACa XOPOLLIO COOTBETCTBYET 3KBATOPY, YCTaHOBMEH-
HOMY MO NafeoMarHUTHLIM AadHbiM (puc. 2, D) . B cy6Tponuyeckom NoAce B CEBEPHOM Nony-
LWapuM HaxoAunucb ApeBHWE MaTEepUKOBble (hparmMeHTbi HbiHelHel ANACKW, 3HauMTenbHaA
vacTb CeBepHoin KaHagbl U ['peHnaHaum, cesep Esponbi, 3anagHas u BoctouHaa Cubups, a
TaKk>xe pavoHbl MpumopsbA. Bo Bcex aTux obnacrAax B lOpcKoe BpeMA obuTanu OTHOCUTENbHO
yMepeHHbie HopMbl MOPCKUX 6eCNO3BOHOUHLIX, MPOUCXOAUNU XOPaKTepHble AnA cy6Tponu-
4EeCKOro KnuMmata BbIBETPUBaHWE 1) OCaAKOHAKONNeHWe, CPeAHeroAoBan Temneparypa Bbina
8 npeaenax 15—20°C. B ero npeaenax u3secTHbi TakK Ha3biBaemble He3pesnble Kopbl BbIBETPM-
BaHMA (Npodmny BbLIBETPUBAHUA 3aBEPLIBKOTCA UAPOCMIOANCTO-MOHTMOPUNNIOHUTOBON
30HOW) , @ TaKk>Ke dnopa u hayHa, XxapaKTepHsle AnA yMmepeHHoro noAca. CpeaHAA TemnepaTtypa
cpeabl 06UTaHUA, NONy4YeHHaA N0 MOPCKUM MeNKoBOAHbIM 6ecrno3BoHOYHbIM, 6bina 10—1 5°%C:

B npesenax roXHOro TPONUYECKOrO MOACA HaXOAUNIUCh B HOPCKOE BPEMA LEeHTpanbHbie
paoHbl HkHO-AMepuKaHckoro n AdpuKaHCKOro KOHTUHEHTOB, a TaKXe caMbli ceBep
Ascrtpanuu. Bonbwaa yacte ABCTpanuu, KOTopaa Toraa Bxoauna B coctae oHaBaHbl, pacno-
naranacb B cybponuyeckom noAce. XapakKTepHoW 0CoBEeHHOCTbIO CYB6TPONUKOB HXXHOrO
nonywapuA 6bina BbICOKAaA BNaXXHOCTb, HO He OYeHb BbICOKUE CPeAHEroAoBble TEMAEPaTypPbl.
YMepeHHble TemnepaTypbl roCnoACTBOBanNu TOrga Ha 3HAYMTENbHOW 4acTu AHTapKTuabi
W OTAenuBLUEACA OT Hee no3gHee Hoeoi 3enaHann. B atux o6nactAx B OpcKoe BpeMA cpea-
HUe TeMnepaTypel cpeab! 0BUTaHNA MEeNKOoBOAHbIX ABYCTBOPYaThbiIX MOMMKOCKOB COCTaBNANM
12—-15°C.

Kak Tenepb XOPOLWO YCTAaHOBMEHO MO reosiornyeckum U reodmanyeckum gaHHbim (4, 9,

710] , B,MENoBOM nepuozae npoaomxanca pacnas oHasaHbl U paclumpeHue 6acceiHoB ATnaHTu-
Ku u MHaunckoro okeaHa, a okeaH TeTuc cran rocTemeHHO COKpalwiaTbCA B pasmepax v
3aMbIKaTbCA.

Ha nporaxkeHnn menosoro Bpemeuu 3KBaTOpUarbHble YCNOBWA CyLLECTBOBANW Ha cesepe
H>kHO-AMEPUKAHCKOTO, B LEHTPanbHOM YacTu AQpPUKAHCKOTO KOHTUHEHTOB, a TakXe B npe-
Aenax WHpgoctaHa (puc. 2, E, F). ApuaHble ceKTopa He pacnpoCTpaHANuUCh 3a npe.qenbl_?ig,___
ManeowmpoT. B ceBEPHOM M HXKHOM TPONMYECKUX MOACAX NOABUAMUCHL 06nacT o6unbHOro
yBnaxHeHua. B nepuoabl noxonoaaHun, Kak ato 6bino B KoHue paHHero Mena u B AaTCKOM
BeKe, NoAca CybTPONMYeCcKOoro Knmmara CuibHO PacLlUMpPANNCE 3@ CYET TPOMUYECKUX.

KadHo3od. B TeveHne KaiHO30A NPOAONKanNoCk AanbHenwwee ''pa3beraHue’’ KOHTUHEHTOB —
ockonkoB [MaHren. Ha npoTAXeHUM KalnHO30A MPOAONIKANOCh HayasLleecA B NO34HeM Meny
noHvxeHue ypoeHA Muposoro oxeaHa. Kak pesynbrat perpeccuu npov3oLLno pacluvpedue
0BNAcTeN C KOHTUHEHTANbHLIM TMMOM KNMMaTa.

HaumuHaa c naneoueHa KnMMaTU4eCKan 30HaNbHOCTb cTana NpUbAMKaTbCA K COBPEMEHHOM.
Ha . npoTAXXeHUW KaWHO30A MPOUCXOAUNO MPOrpeccMBHOE MOXONOAaHWE, HO OTMeYeHbl U
CPaBHUTENbHO KOPOTKWE 3MNOXM HEKOTOPOro NOBbILWEHWA Temnepatyp, Kak, Hanpumep, B
soueHe. B 310 BpeMA cpeaHue rnobanbHble Temnepatypbl Obinu Taknmu XXe, Kak B Me3030e,
a NoACa TPOMUYECKOro KNMMaTa CUMbHO PacLUMpPANUCh U TPONMYECKMe OPraHn3mMbl NPOHUKanu
B8 NPUNONAPHLIE PANOHbI.

B onuroueHe, Koraa AHTapKTUAY KONbLOM 0XBaTUNO UMPKYMNONAPHOE TeYeHue, Havyanock
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Puc. 3. MonoxeHne matepuxos u Teyennin MupoBoro okeana 8 aHeposoe
A — nosanwii opaosuk; B — pesorckuit nepwon; C— nosauuit kap6ox; D — nosagHAR lopa; E— noaa-
HUIA men

3HauYMTenbHOE NOXonoAaHuWe: B KOHUE onuroueHa cpegHernobansHaA Temneparypa npessbilwana

coBpeMeHHyl0 Bcero Ha 4—5°, B To BpemA KaK B 30UeHe 3Ta pa3HoCTb cocraBnAna 10°.
3HaunTenbHoe NoxXonoAaHue, BbI3BaHHOE PacnonoKeHneM MaTepuKoBON cywn AHTapKTUAb!
B PailoHe KKHOTO MonKca, perpeccuet, passuTUeM UMPKYMMONAPHOTO TEYEHWA U CHUXKEHVEeM
_pecypca CO, B atmocthepe nocne MeNOBOW TPAHCT PECCMU NPUBENO K BO3HUKHOBEHWUIO NOKPOB-
HbiX negHukoB. lMNocreneHHoe oneaeHeHne AHTapKTUALI W yBenuyeHue ee anbbego npusenu
K TOMYy, YTO nMnaHeTa ctana perynApHO Heaonony4aTb 3HAYUTENbHOE KONVYECTBO COMHEYHOM
3IHEepruu.

Mpoucxoausiuee B HeoreHe AanbHelluee CHWKEHVE TeMnepaTyp NpuBeno K pesxkon aud-
thepeHuMaUUM Knumata u cnocobCTBOBanNo BO3HUKHOBEHUIO Pa3HooOpasHbix naHaladTHO-
KnumaTtuueckux obnacrein u 30H. B ceBepHOM nonyisapyv NOKpPOBHbLIE NEAHUKW NOABUNACH
okono 3—5 MriH. neT Hasaga.

lMpuyursl Knumatuveckux uameHeHul. KpaTKui pexKTpocrneKTuBHbIM 0630p Knumarta
3emMnu aaeT BO3MOXHOCTbL OBOCHOBATH MPUYMHbLI KNMMATUYECKMX M3MeHeHuW. He oTpuuan
BO3MOXHbIX KOCMUYECKUX BIMAHUA Ha KnumaT 3emnu, OCTaHOBMMCA TONbKO Ha paccMoTpe-
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Puc. 3 (npoaonxenue)

HUY 3eMHBIX NPUYKH. KaK cBUAeTENbCTBYIOT MHOTOYMCNEHHbIE IMNUPUYECKUE faHHble, Habno-
O2eTCA NPAMan KOPPenATUBHaA CBA3b MEeXAY W3MeHeHWeM TemnepaTyp ¥ NpOCTPaHCTBeH-
HbIM pacnonoMervemM maTepukoB, yposHem MupoBoro okeaHa U Xapaktepom atmocdiepb:
(tonwmHa, KoHueHTpauna CO, 1 BoAAHOTO napa, co3Aaomx NapHMKoBbIv adpeKT, Hanuume
obnayHocTi) . Hago oTMeTuTh, YTO OAHUM U3 MOLLHENLINMX perysATopoB Temnepartyp, KpoMe
napHuKoBoro adipeKTa atMocdepsl, ABARNOCL HAXOXKAEHUE B NONAPHLIX PalioHaX MaTepuKo- |
BOV cywu. Matepuku, no cyTu gena, ABNARUCE ‘'rnob6anbHbiMu xononqnbynKaMM" HaLuen
nnaHeTel. B TO e BPeMA, KOrAa 8 NPUNONAPHLIX PaitoHaxX pacnonaranvce OKeaHbl UAW 3nu-
KOHTUHEHTaNbHbIE MOPA, Ha 3emne YCTaHAaBNMBANCA GOBONLHO MArKWA U POBHLIK KNUMaT.

Bo BpemA TpaHcrpeccyid, KOraa NnpouMcxoamno yBenudeHue nnowaam Mopen 3a cueT YMeHb-
WeHWA NNOoWaaM CyLuM, CUNbHO CMArYanuchb Ce30HHbIE U LWMPOTHble KonebaHuA Knumara.
Kpome Toro, pacumpeHue 3nMKOHTUHEHTaNbHLIX MOpei YBenuuuBano aaBeK TMeHsId Tennoob- ¢
MEH MEXAY HU3KKWMMU U BbICOKMMU WNpOTamu. Bo BpemA TpaHcrpeccuin 6onbluioe Konuyecr-
80 CO, v3 okeaHa u aTMocepbl pacxoAoBanoch KopannamMu, Tak Kak KpymnHbie KopanioBble
NOCTPOAKKU pacnonaranucs B OOWUPHLIX MENKOBOAHLIX, TennbiX ob6nactAx. 3aBUCUMOCTb
MeXay TeMnepaTypamin, ypoBHeM MOPA U KoHueHTpaunamu CO, B aTMocdepe Ha NPoTAXKeHUU
¢haHepo30A XOPOLLO BbipaXkeHa B npupoae (puc. 4).
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ludpoduxamuyeckud pexum. Hemanosax-
HYH poSib B pacnpeaeneHvu Tenna v Bnaru
urpanu KpynHeime Mopckue TeuveHuAa. Pe-
KOHCTPYKUMA TMAPOAMHAMUYECKOTO peXxuma
naneocoKeaHOB OCHOBbLIBAETCA rnaBHbIM 06pa-
30M Ha KOCBEHHbIX AaHHbLIX U B 3HAYATENbHOMU
CTeneHW Ha aKTyanuCTUYECKOW aHanoruu.
OcHOBHble  penepbl . ANA  PEKOHCTPYKUUK
OKEaHWYECKUX TEYEHUN U TeYeHUN B ANUKOHTK-
HEHTanbHbIX MOPAX CheaylLlme: U3MEeHeHUA
rpaHynoMeTpPUYeCcKoro, NUTONOrMYecKoro coc-
TaBa, CTPYKTYPHO-TEKCTYPHbIX OCOBEHHOCTENn
ocafouHbix 06pa3oBannii, OPUEHTUMPOBKA 3Ha-
KOB pABM ©n pa3HOO6pasHbiX BKOYEHUN,
pacnpeaeneHue CTEHOTEPMHON hayHbl, NOBEPX-
HOCTHbIX U NPUAOHHbLIX TemnepaTyp. bonbwyto
noMoulb OKasbIBaloT npeacTaBneHna o6 ypos-
HAX MwupoBOro oKeaHa, 30H BepTUKaNbHOM
UMPKYNAUUM M Pa3HOCTU TemnepaTyp mMexay
nonocamu u 3kBatopom. [locnegHue onpe-
AenAlT UHTEHCMBHOCTbL BOA0006MeHa. B 3oHax
AVBEPreHuni, Kak W3BecTHO, NOBEPXHOCTHbIE
BOAbl oboraweHsl NUTaTenbHbIMUY BewecTBamMmu
M OHW XapaKTepu3ylTCA Pe3KUM YCUNeHUem
NPOAYKTUBHOCTU 300- W (PUTONNAHKTOHA.
MostoMy B 30Hax AauBepreHunn ob6bI4HO
06UNbHLI OCTaTKM MOPCKOW hayHbl U K HUM
npuypoYeHsl obnactu KpemHe- u docgato-
HaKoMneHuA.

WcTopuAa pasBuTMA Knumata v B3aMMHoOe
pacnono>keHve MaTepuKoB MNO3BONAKOT CYUTATD,
YTO B TeueHWe (haHEPO30OA, TaK e Kak u B
HacToAulee BpemA, npeobnagan LWMPOTHbLINA
nepeHoc MOBEPXHOCTHbIX BOA B OKeaHe ©

e OCYLLECTBIIANCA UHTEHCUBHbIN 0BMeH Bogamu

E yepe3 CUCTEMY Te4yeHUA W OBLIMPHBLIX 3nu-

Puc. 3 (okoHuaHme) KOHTUHEHTaNbHbIX MOpPei BCEMU U3BECTHbIMU

okeaHaMmu. Ha OCHOBaHWW OTCYTCTBMA WU

cnaboro NPoABNEHWA TeMNepaTypHbIX Pa3NnuuyMi B OTAeNnbHble Nepuoabl ¢aHepo3oA npea-
nonaraercA u cnabaA AMHaMUKa NOBEPXHOCTHbIX BoA. Haubonee HTEHCUBHBLIM NepemMeLlvBa-

HMEM BOA M BbICOKOW CKOPOCTbiO 06naganu TeYeHUA B NepuoAbl OnefeHeHW B NO3AHEM

opAoBuUKe, No3aHeM KapboHe U BO BTOPOW NONOBUHE KaHO30A. B no3aHelopckoe v B meno-

BOe BpemMA 6b1N0 pa3BUTO AOCTaTOMHO MOLWHOE UMPKYM3KBaTORUanbHoe TeveHue.

O6wue TeHAeHUMM NOBEPXHOCTHbIX BOA B paanMﬁ{\rTepSnonu ¢haHepo30A MOKa3aHbl
Ha puc. 3.

Hanbonee MHorouncneHHbie 1 06bEKTUBHbIE (haKTUYECKUE AaHHble UMEKTCA ANA PeKOH-
CTPYKUUU ME3030MCKUX U, KOHEYHO, KaWHO30MCKUX TeyeHnit. Me30301CK Y0 UCTOPUIO 3BOSIO-
UMM PasnnyHbIX OKeaHWYeCKUxX GacceMHOB MOXHO NpPeacTaBuUThb Kak pa3pactaHue ATnaHTu-
] YecKoM BnaauHbl 3a cyeT TUXOOKEaHCKOW, a ¢ paHHero mena — MHAOOKeaHCKOW BnaauHbI 3a
| cuet TeTtuca.

/ PaHHelopckoe packpbiTve BnaguHbi CeBepHoW ATNaHTUKM, PacnonoXXeHHoW B TPonuKax,
fnpuBeno K 06pa3oBaHUI0 U NOCNEAYIOWEMY YCUNEHUIO rNobanbHOro, HanpaBnNeHHOro Nno 4aco-
'BOW CTpenkKe UMPKYM3KBaTOPUanbHOro TeYeHWA, KOTOpoe nepeceKano C BOCTOKa Ha 3anag
Tuxuih okeaH, Tetuc, Capraccoeo u Kapubckoe MOpPA M BHOBb BO3pauianocb B npegens!
Tuxoro okeaHa. CyuiecTBoBano U BOCTOYHOE NPOTUBOTEYeHUe, ocobeHHO B npegenax Tuxoro
| oOKeaHa. :

I Ha npoTAxXeHun MenoBoro nepMoaa BOAbI ULMPKYMIKBATOPUAnbHOMo TeYeHWA B CeBEPHOM

nonywapun OTKNOHANUCL K ceBepy (npenATtctBuemM cnyxunu AdpukaHo-ApaBUNCKUA 1

CeBepo-AMEpPUKaHCKUIA MaTepuKu) U Yepes cucTemMy aNUKOHTUHEHTanbHbIX Mopei (BocTouHo-
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Puc. 4. N3meHeHue rpaaueHTa TemnepaTyp u ypoBHA MupoBoro okeaHa B haHepo3soe

Esponeickan nnatcopma, 3anapHo-Cubupckaa nnuta) vepes ATnaHTuKy pocturanu ApKTtu-
Yeckoro 6acceiiHa. lpoxnaaHble BOAbI C ceBepa NPUHOCUNNACL TEYEHUAMM, NPOXOANBLUMMU
BAonb [peHnaHauy, YpanbcKon BO3BBILIEHHOCTH U Yepes LUK POKMA BepuHros nponus. Boas!
3TOro Tennoro Te4eHWA NPOXOAUNU BAONbL COBPeMeHHOro HebtodayHaneHAa W cpaBHUTENbHO
MenKoBOAHOrO HeAaBHO o6pa3osaHHoro flabpagopckoro MopA.

B Tuxom oKeaHe B CEBEPHOM W 10)KHOM NONYLIAPUAX CyLIECTBOBANW aHTULMKNOHUYECKMe
KPpYroBopoTbl, KOTOpbie Gbinv 06LWMpPHEE COBPeMeHHbIX. AHTULMK IOHMYECKUE KPYroBOPOTbI
umenu MECTo B nosaHem meny B HbkHon ATnaHTuke. 3TU TeYeHUA COCTOANWU M3 TeNnoro
Bpasunbckoro u npoxnagHoro BeHransckoro Teyenua [12].
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B TeyeHue mMe303CR B HOXKHOM NONYLLAPUNA NMpaKTAYECKU OTCYTCTBOBANO TeyeHre 3anagHbix
BeTpoB. 310 6biN0 06YCNOBNEHO, C OQHOW CTOPOHbLI, CYLLECTBOBAHWMEM AOBONLHO Y3KOFO
nponuea mexay OxHoi AmMepukoi U AHTapKTUAOW, U C APYFOil — OTCYTCTBMEM MPONUBa
mexay AHTapKTMaoON u ABCTpanuen.

MmasHOW TeHgeHUWen KanHO30WCKOro 3Tana ABWUMOCHL danbHeuwee cOnuxeHue OTAeNnbHbIX
KOHTUHEHTOB B CEBEPHOM MONYyLWapMM U pa3pacTaHue OKeaHoB — B HOXKHOM. DTO HaLNo oTpa-
XeHvie B XapaKTepe pacnpegeneHuA riobanbHbiX TeveHnid. Ha npoTA»<eHny mMe3030A U paHHero
KanHo30A TeTuc U nNpullealniAi eMy Ha cMeHy nocne coeavHennA WHpoctana ¢ Aavatckum
MaTepukom WHAMACKWIA OKeaH CYXuUnu aKTUBHbLIMU MPOBOAHUKAEMU rN06anbHOro uMpKym-
3KBaTOpPManbHOro TevyeHnA. 3ta 06nacTb Hbi1a OCHOBHLIM aKKYMYNATOPOM CONHEYHOro Tenna
1 MOCTaBLINKOM TeNnnbiX BOAHbIX MacC 8 YMepeHHbIE U BbICOKMUE WUPOTh MUPOBOIro oKeaHa.

| Takum 06pa3oM, poBHLI U Tennbiii KAMMAT NO3AHErO ME3030F C OTHOCUTENLHO 0AHOPOA-
| Holt no rnybuHe TepMMuecKoW CTPYKTYpoit Boa MupoBoro okeaHa (Temnepatypa Ha nonio-
| cax, BepoATHO, 6bina okono 10—15°C) cnocoBCTBOBanM OTNOMKEHUID B CMOKOMHbLIX FMAPO-
| AMHAMNYECKNX YCNOBUAX HENPEPLIBHOMN NOCNEROBATENLHOCTY KapBOHATHBIX AW KPEeMHUCTbIX
{ MnoB.

Pazpenenve u ypanenue ApPYr OT ApPYra MaTepuKoBbiX hparmeHTOB [laHren, BO3apauieHue

AHTapKTUAbI B MONAPHLIA PaioH, yCUNeHWe KalhHO30WCKOW perpeccuu npusenn K obuiemy

¢ noxonogaHuto Knumata. OHO ycunMBanoch pe3kuM COKPALIEHWEM BO BPEMA MaKCuMyMma
TpaHcrpeccun pecypcos’ CO, B atmocdepe (puc. 4) . NpoHMKHOBEHWE TensibiX BOA B XOMNOA-
Hble NpUNonNApHbIe 06NacTy, UX OXAADKAEHUE U ONYCKaHKEe NPUBENYU K BO3HUKHOBEHWIO CyLlie-
CTBEHHOW Tepmuyeckon cTpatudmkauun Boa MupoBoro okeaHa, passuTUIO MOLULHBIX NOBEPX-
HOCTHbIX W TrnybuHHEIX Teyenuir. MocneaHue cnoco6CTBOBanU 3p03nKM U NEPEOTNOKEHUIO
OCafAKoB.

VHTEeHCMBHOCTDL TeveHWt ocobeHHO BoO3pocna B OonuroueHe, KOrAa Havanoch onegeHeHue
AHTapKTUAbI W NPOM3CLUNO OTKPbITUE KOHTUHEHTanbHbiX 6GapbepoB, NpPenATCTBOBaBLUMX
paHee 0BPa3OBaHUIO MOLWHOTO UWMPKYMaHTapKTUyeckoro teyeHua [12]. OHo 6bino ycuneHo
o6pasoBanvem mopein [peitka v TacmaHoBa, 3akpsiTuem Npoxoaa Boa mexay lro-Boctou-
HOV Aauelt n npubnuxalLleicA K 3KBaTopy ABCTpanuen, a Tak)e 3aMblKaHWeM OKeaHa
Tetuca. :

Paspacranue B TeueHue KawHO30A BnaguHel CybBnonAapHOA ATNaHTUKU U CMeLleHue K

l ceBepy 06paMNAWMX ee MaTepUKoB CNocoBCTBOBANO O6LIEMY OXAAKACHUIO KNuMaTa Hawlel
NNaHeTbl U NPUBENO K PasBMTUIO B NO34HEM MKOUEHe — B MAKOLEHe MOLLHOIo NOKpPOBHOIO
onefieHeHWA CEBEPHOIO NONYyLIapuA.

Coeantienve Atnaca u WGepuitckoro nonyocTpoBa Hapylumno umpkynauuio soa B Mapa-

{remce W TpUBENO K_OCYLUEHWIO CpeaniemHoMopcKoro 6acceHia (MeccuHCKuA Kpuauc) ,
KOTOpPOE NMpoaomkanocs okono 1 maH. net [8]. Bauskoe No BpeMeHn nepekpbiTve OCTPOBHON
BYNKaHAYECKOW AYrOW MeXaMepuKaHCKOro NponuBa MPUBENO K 3aBepLUeHWI0 UMPKYM3IK-
BaTOPUANbHOro TEYEHUA U OHO PAacnanocs Ha OTAeNbHbIZ aHTULUMKNOHNYECKNE KOHBEKUWOHHbIE
A4eu B npegenax Tuxoro, ATnadTnyeckoro n Muauwickoro okeanos. Kpome Toro, coeauHenue
CesepHoii 1 [0xHon Amepuku crnocobersoBano uHtTeHeugukauumn Monsderpuma. Younueiumi-
CA MPUTOK TensbiX BOA B BbiCOKME WNpoThi CyGapKTUKK Bbi3Ban ycuneHue ucnapeHua u
Bbinagedne GonbLWOro Konn4ectea ocagkoB Hap MpexnaHavein n KaHafow, 4TO B KOHEYHOM
#TOre Bbi3BAN0 YCUNeHWe NOXONOAAHUA U onegeHeHnA. 3Tomy cnoco6CTBoOBaNo coKpatieHve
nnowaau KaHaacKom KOTnoBuHbl ApKTuyeckoro BaccenHa v HapyweHWe ero cBA3n ¢ TUxum
OKeaHoM.

MpoBeaeHHLIN aHaNU3 NoKasbIBaeT, YTo TNaBHbLIM GakTopoM GOoPMUPOBAHUA 1 IBOMIOUUN
KAMMAaTU4YeCKOW 30HANbHOCTH, a@ TaKike faneoTeyeHun Ha MpPoTAXeHn davepo3on 6bino
MPOCTPAHCTBEHHOE PAacrofiodKeHvie maTepuikos W' okeaHoB. HauGonee cunbHbie rnobantHbie
NMOXONOAAHAA NPOUCXOAVNY B NEPMOALI ATUTENIBHOTO HAaX0MAEHUA KPYMNHbIX MacCuBOB CyLuv
B OKOMONOMNADHBIX pakoHax, KOTopbie ewe 6onee ycunueanvch rnobanbHbiMU perpeccuamiu,
0ByCNOBNEHHBIMIU  CHUXKEHMEM CPEAHWUX CKOPOCTEd HapacTaHWA OKeaHM4eCcKoil NnuTo-
cghepbl.

B reonoruueckue Nepuoabl BbIXOAA MaTepHKOBbLIX 061acTeit 13 NONAPHBLIX PaloHDB Mpouc-
x0pmMno obuiee noTenneHve Knumarta Ha 3emne, KOTOpoe ycunvMBanoc Bo BPEMA TpaHCrpec-
cvir. Kaxk pesynstar nporpesa s8oa Muposoro oieaHa, 8 3T Nepuoabl Ao/KHa Bbina cyuect-
BEHHO MOHMXKATLCA MOLLHOCTb OKEAHMCKMX Te4eHWin. 3HauiTenbHoe pacluvpeHve obnactu
TPONUKOB 1 CyBTPONUKOE B TaKue Nepuosbl Npuaoaunn K BypHOMY pa3suTuio KOpanios Ha
MEeNKOBOAbE U, KaK CNeAcTane, K pe3komy cokpawenuio CO, B okeaHe u aTMocdepe.
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NANEOOKEAHONOIMMNA UHANACKOIO OKEAHA

M.A. NNEBUTAH
Unctutyr okearonoauu, um. .71, UWupwoea AH CCCP, Mockea, CCCP

BBEAEHUE

CoBpemMeHHOe NoOHUMaHWE NaNeooKeaHoNor v OCHOBaHO Ha NPeACTaBNeHUAX O HEPa3PblBHON
CBA3W, B3aMMOAENCTBUMN TFEONIOTMYECKUX, XMMUUYECKUX, BUONOTNYECKMX U U3NHeCKUX Npo-
LeCCOB B OKeaHax recnorM4yeckoro npownoro. MHorve cyuiecTBeHHble YepThl 3TUX NpoLeccos
Haxoaunu csoe OTpaxkeHWe B OCafoYHbIX 06Pa30BaHMAX Ha AHe naneookeaHos. Hanpumep,
NPeACTaBlfieHUA O APEeBHeW MPUAOHHOW UMPKYNALUMK 0BbIYHO ONUPAOTCA HAa KapTupoBaHue
nepepbLIBOB B CEAUMEHTAUUN; NPUCYTCTBUE MHOTOUYUCAEHHbIX OCTaTKOB KPEMHEBbLIX OPraHn3-
MOB NO3BONAET AenaTtb NPeAnonoXeHne o nNogbemMe rnyBuHHbIX BOA; IPaHWULbl nefarnyeckmnx
KapboHaTHbIX (He NEePeoTNIOKEHHbIX) U FAMHWUCTLIX UNOB MAapPKUPYIOT NOMOXKeHKe NoBepx-
HOCTV KPUTUYECKOWN rNy6uHbI, U T.4.

OTtcioga cneayeT NpaBoOMEPHOCTL CEAMMEHTONOMMYECKOro NOAX0AA K ManeooKeaHosNor-
YECKUM PEKOHCTPYKUMAM. Takon NOAXoA peanv308aH HaMu C UCNONb3CBAHWMEM, B YaCTHOCTH,
“"MyNbTUNANKAUMOHHOTO'' MPpUHUMNA: COCTaBneHo 6oNbLUOE KOMMYECTBO CXeMaTUYEeCKUX KapT
OCafKOB W CRarawwWmx UX KOMNOHEHTOB MPOLWbIX FeoNOrn4YecKuX 3nox ANA onpegeneHHbix
BO3PacCTHbIX CPE30B HauMHaA C MO34HENA opbl. TEKTOHWYECKON OCHOBOW 3TUX KapT ABNAKOTCA
MoBunucTUYecKne naneoreogMHaMmMYecKre PeKOHCTPYKUWUU, BbiNONHEHHbIe ANA Me3030A —
1.M. 3oHeHwalHoM, a anAa KaHo3oa — J1.1. 3oxeHwanHoM u J1.A. CaBocTuHbiM. [Tpumetru-
TenbHO K HAWACKOMY OKeaHy nepBbie NaneonnToNorMYeckne cxemsl o matepuanam rnyoo-
KoBOAHOro BypeHun nocTpoeHsi 8 1974 r. NlyeHankom u [3sucom [1] ana nosaHero mena,
cpefHero 3oueHa u paHHero onuroueHa. B 1978 r. noasBunace cxema ANA paHHero 3oueHa
Kuppa v [Jasuca [2]. Heckonbko nosaHee Gbinyk ony6nmKoBaHbl KapTbl ANA NO3AHEro mMena,
naneoueHa, 30UeHa, onuMroueHa, MUoueHa u nnuoueHa MUpoBOro okeaHa, co34aHHbIe rpynnon
COBETCKUX uccneaoBaTenen, BKNtoYas U asTopa HacToAwero coobuienna [3]. OcobenHocThio
paboTbl maHHoW rpynnbi, Bo3rnasnAemon A.M. flMcUubiHBIM, CAYXUT WWPOKOE NpuMeHeHne
MeToAa aKTyanu3ama, 6asvpyowerocA Ha UCCNeAOBaHUM COBPEMEHHbIX MPOLECCOB OKeaHCKoW
CEAVMEHTALWN.

OTnuune cocTaBfieHHbIX HaMU NaneosiMTonornyecknx Kapt NHaumickoro cikeaHa ot ony6-
NUKOBaHHbIX paHee COCTOUT B UX Gonbluei aetanbHoCTU. OHAa AOCTUTHYTE 33 CYET BKNHOUYEHUA,
C OAHOY CTOPOHbI, MaTepuanos no reonoruu OCTPOBOB U 0HPaAMNAKLIUX OKeaH KOHTUHEHTOB,
a ¢ APYron — AaHHbIX M3YYeHUA APArMpoBOK U KONOHOK OCafikoB, BCKPLIBLUUMX OKeaHCKue
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06pa3oBaHMA HauYMHaA C CBHOMaHa, a B HEKOTOPbIX MeCTax U U3yUYeHUA eCTeCTBEHHbIX 06Haxe-
HAW C NOABOAHbLIX annapaTtoB. Bbinu Mcnonb3oBaHbl TakXe AOCTYNHble aBTOPY Marepuansl
KOMMEpPYECKOTo HehTAHHOro 6ypeHuA. B pesynbTaTte BEPXHUIA NNWOLEH, HaNnpuMep, oXapak-
TepPU30BaH ¢ ucnosnb3oBaHnem Bonee 200 reonornyeckux craHumin; n3s HUX 50 — 3To ckBaXu-
Hbl “Tnomap Yennengxepa”.

Mpu KapTMpPOBaHWM YYUTLIBANNCb PacCYMTaHHbIe aBTOPOM BeNUWYMHbI abCONIOTHLIX Macc
TeppureHHoro, KapboHaTHEro U KPEeMHUCTOro Matepuana; nuTepaTypHble AaHHble 06 3sonto-
UMK KPUTUYECKON rny6uHbl KapboHAaTOHAKOMMEHUA, a TaKXKe CBeAEeHWA O TeKTOHWYEeCKOWM
ncTopuu, naneoreomMopgonornuy U naneoknuMmarax KOHTUHEHTanbHOro obpamneHuAa UHaun-
CKOro okeaHa. Me30301 0xapakTepu30BaH KapTamMu NO3AHeNA Kpbl, HEOKOMa, anT—TypoHa U
KoHbAKa—MaacTpuxTta. KaiHo30i npeacTtaBneH 6GonblION cepueit KapT, BbINOMHEHHbIX ANA
noAoTAENoB.

OMUCAHUE PE3YINbTATOB

npOBEJleHHble unccneaoBaHMA no3BoNMNM NOAPasAennUTb reonornyecKyrd UCTopuio NH-
OAMACKOro OKeaHa Ha Tpu 3Tana: ﬂO3D,H8iOpCKO-CpeAHEMGI‘IOBOﬁ, CEHOH-ManeoreHoBbLIN U
HGOI’EH-"IETBepTM"IHHﬁ. g

Mo3nHeopcKko-cpeaHeMeNnoBON 3Tan

[Mo30HAA topa. B No3aHeOpCcKOe BPeMA HaYMHAeTCA Co3A4aHne 0 KeaHCKON Kopbkl B BaccenHe
NHaninckoro okeaHa. Cy As No NUHENHbIM MarHUTHbIM aHoManuaM ComManuicKon KOTNOBUHDI,
Maparackap OTAeNndAeTcA B Nno3aHei tope oT Adpuku 1 nepemewaetcA K tory. K cepeauHe
no3aHen pbl (peKOHCTPYKUMA BbinonHeHa anA 130 MnH. neT) cywecTBOBanM MenKOoBOAHbIE
nponuebl mexay Maparackapom v Adpukoin. Mo-BUAMMOMY, aHanorM4HbIM y3KUA Nponuvs
Mor pacnonaratbcA Mexkay Mapgarackapom u UHaven. HOro-sanagHaa 4acTb permoHa coobuua-
nace c HxHon AtnaHTukoin. CeaumeHTauuA pa3BuBanack noj AOMUHUPYOLWUM BAUAHUEM
okeaHa TeTuc, BOAbl KOTOPOrO MOCTyrnanu C ceBepa W CeBepo-3anaja B HXKHbie MeNKOoBOA-
Hble 6acceitHbl. MarmaTuam npoasneH cnabo.

ApuaHble YCnoBUA CYWeCTBOBaNM B HXKHOM nonoBuHe Adpuku [4], Ha ceBepo-BOCTOKE
AdpukaHckoro Pora u Ha ApaBuiickoM nonyoctpose. 'ymMuaHbie Tponuyeckue u cy6Tpo-
nuyeckue ycnoBuA npeobnaganu B AHTapkTtuae, Asctpanuu, WHawm u LleHTpansHon Adpuke.

B uenom Hame4alOTCA TpU 30HbI MOPCKOW CeAMMEHTauuu, CMeHAWMe APYr Apyra c tora
Ha ceBep: TeppureHHanA, TeppureHHo-KapboHaTHaA U KapboHaTHaA. TeppureHHaA 30Ha npea-
CTaBneHa MeNKoBOAHbIMU rMuHam BacceiHa YTeHMKa Ha KpaviHem tore Acdpuku; obnomou-
HbiMK Tonwammn nporvba KayBepu, pacnono>keHHOro Ha iro-soctoke MiHaMu u cesepo-3anage
Wpu-NlaHku; MHrpeccMBHbIMK TonwWwamMm 06nomMouHbIX nopoa pudToB MogaBapu u MoxaHaau
(MHanA) ; nepecnavBaHveM wWenbGOBbLIX MECYaHMKOB W aneBpuToB rpynnbl Bappoy Ha
ceBepo-3anage ABCTpanuu.

TeppureHHo-KapboHaTHaA 30Ha BKMOYaeT B ce6A GUTYMUHO3HbIE TNNHbI U U3BECTHAKMU
ceBepo-BOCTO4HON 4YacTu cuHeknu3bl KoHro [5], Tonwy nepecnavBaloMXCA OpraHoreHHo-
0610MOYHbIX M3BECTHAKOB, Meprenen n TeppureHHbix nopoa B TaH3aHun, Comanu, Ha 3anape
Maparackapa 1 B CuHa-lNeHa>kabeckom nepukpaTtoHHOM nporube.

Ha BocToke ApaBMACKOTO NONMyoCTPOBa B KOHUE KennoseAa u B oKchopae—KUMMepuake
HaKannueanuch wenbgoBble KapboHaThl, a BO BHYTpULLENb(OBbLIX AENPECCUAX — BUTYMUHO3-
Hble Meprenu [6]. Mo peKOHCTPYKUUM MOXXHO NPEANONOXKUTb, YTO nenarmyeckoe KapboHato-
HaKONfeHWe CyulecTBOBaNno B 30He CPpeANHHO-OKeaHCKoro xpebTa okeaHa TeTtue, npoTArnsas-
werocA B Cyb6WMPOTHOM HanpaBfieHAM B CEBEPHOM 4acTu no3aHetopckoro WMHauinckoro
oKeaHa.

Becbma He3HauaTenbHaA no nnowaan rnyboKoBoAHAaA KOTNOBMHA C HaKannuMBasWMWMUCA
B Hell B OKUCNUTENbHbIX YCNOBUAX MOHTMOPWUNNOHUTOBBLIMA FMUHAMU OKcOpAa—TUTOHA
pacnonaranacb Ha KpawHem CeBepo-BOCTOKE, UCCneayemMoro pervoHa. KpemHeHakonneHna B
no3aHew tope HeM3BecTHO.

Heoxkom. 121—113 mnH. neT Hasaa npouzowno pasgeneHve Adpukun v AHTapKTUAbI, a
B 6eppuac—6appeme, BUAMMO, HaunHaeTcA otaenenHne WMHaum u Wpn-NMlankyu ot AHTapKTUAbI.
MpoponaeTcA opMUpoBaHMe 30H OKeaHCKoW Kopbl B CeBepo-ABcTpanuitickon, Comanuir-
ckon M Mo3ambukckon KoTnoBuHax. B KoOHue HeoKOMa pa3BMBaeTCA OKeaHCKaa Kopa B
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KoTnoBuHe TpaHcKen u Ha 3anage AdgpukaHo-AHTapKTUYECKON KOTNOBWHbI. OnucaHHble
ABNEHUA OTpa)kaloTcA B cybasapanbHbix U3nNMAHMAX 6a3anbToB Ha ceBepo-BocTOoKe Mo3am-
6uKa, panoHe Awmop (K ceBepy oT ABCTpanuu) v Ha KpaWHeMm Kro-3anaae Asctpanuu.

MonoxeHue rpaHUL KNMMaTUMYyeCcKUX 30H MO CPaBHEHWIO C MO3AHEW pol He npeTepneno
CyUWecTBEHHbIX U3MeHeHuA. B uenom HeckonbKo yMeHbluaeTcA apuAHOCTL Knumara. B 6ac
ceiiHe MIHAMINCKOro oKeaHa HeOKOM B OCHOBHOM ABNAETCA reoKpaTtuyeckoyn 3anoxoi. CunbHo
COKpalaeTcA Nnouiaab, 3aHATaA MOPCKWMM OTNOXeHWAMU, B BocTouHoi Adpuke v Ha
n-ose MHaocraH. MecyaHnku JlyHraHa B 6acceriHe l0kna Ha ore ABcTpanun, BEpOATHO, CBOUM
reHe3aucom 06A3aHbl MHIPeccun cKopee TUXO-, YeM MHAOOKeaHCKUX BoA. He uckntoyeHo, 4To
cylecTBoBan y3Kui ANUHHbIA MeNKOBOZAHbLIN 3anvB, NPOTANMBaBLUWMINCA 3anagHee BbICTyNas-
lwero Hag ypoBHEM oKeaHa nnato JKCMyT Ha 1r M 3aMblKaBLUWACA Ha CeBepo-3anaaHon
neputhepum Gacceira Mept [8]. X

B cBOMX OCHOBHbIX YepTax reorpacmyeckan U CeAMMEHTAUMOHHAA CUTyauuu HEeoOKOMa
yHacnenosaHbl OT no3aHen topbl. OgHaKo 30Ha TeppUreHHOW ceauMeHTauuMu 3HauynTenbHo
pacliMpAeTcA 3a cueT obnactm TeppureHHo-kap6oHaTHOro ocaaxkoHakornneHuA. CesepHas
rpaHuua nocnegHen HeCKOMNbKO cMellaeTcA K cesepy. 'Hactynnenue’ o6noMOYHBIX U rau-
HUCTbIX TEPPUTEHHLIX 0CAAKOB 0COBGEHHO 3aMeTHO K ceBepy OT ABCTpanuu, rae BepxHerpckue
KpacHble rMUHbl B CKB. 261 CMeHAIOTCA cepbiMU Femunenaruyeckumu ramHaMyv HeoKoma.
CxoAaHbie NO UBETY, HO CyLWeCTBEHHO BYNKaHOTEHHbIE TNWHbl OTNaralTCA B 3TO BPeMA Ha
thopmupytowemca Mozambukckom xpe6te  (cks. 249). Ha Apasuickom nonyocTpose B
pa3BuTUM Kapb6OHaTHOW LWenboBOW CeAMMEHTALUUM HEOKOMa OTMeueHbl ABE CTaAuu: TpaHc-
rpeccuBHan (6eppuac—BanaHXuH) U perpeccuBHana (rotepus—6appem).

MpeacraBnAeTcA HEOBXOAMMBIM MNOAYEPKHYTh OTCYTCTBUE KPEMHEHaKonneHnA B paccMmar-
pUBaeMylo 3noxy.

Cpeonuid men (ant—rypoH). K KOHUY ceHoOmaHa (naneoreoanHammyeckas PeKOHCTPYKUUA
noctpoeHa Ha 90 mnH. net) WHauA c LleiinoHomMm u Magarackapom oTowifna ganeko Ha sanaj
oT ABCTpanuuM M [OBONLHO 3aMETHO CMecTUnach K cesepy oT AHTapkTuasl. B ato BpemAa
npoucxoauT TaKxe MeaneHHoe cmelwleHne A puKku B ceBepHOM HanpasneHun. ITu cobbiTuA
oTpasunucek B u3nuaHun Tpannos Papx Maxan (105—100 mnH. net Hasag) Ha ceBepo-BOCTOKE
WHaocTaHa, ceHoMaHCcKuX 6a3anbToB M cpeaHeMenoBbix MrHuMbpuToB 3anagHoro Maparacka-
pa n ero wensta [9], 6azanbToMpoB TaH3anuu. Ha cpearem BocToke TeKTOHMYECKUE ABMKE-
HUA B KOHUE TypoHa B okeaH TeTtuc npuBenn K o6ayKuun ohuoNUTOB M PaanoNApUToOB Ha
tor — B OmaH n HxHbi 3arpoc.

B ante ycunueaetcA apuausauma 6accerHa UHauickoro okeaHa. MNocne HeKOTOpon rymu-
an3aumm B anbbe ONATL NPOMCXOAUT apuan3auuna B ceHomaHe [4].

K anty BO MHOMMX pailoHax KOHTUHEHTanbHOro obpamnenna VMHAMMCKOro oKeaHa npu-
ypoueHa TpaHcrpeccuA. Mope B cpeaHeMenoBoe BpeMA (BNioTb 40 TYpPOHa BKNIOYUTENLHO)
3aHMMano HambonbLyro YacTb TeppuTopun ABCTPannMU NO CPABHEHUIO C APYIrMMU OTpe3Kamm
Me3030A—KanHo30A. B ceHOmaHe—TypoHe 3aecb OTMeYeHbl KPaTKOBPEMEHHbIE Perpeccuu.
HauyuHaa ¢ anta mope npoHukaeT Ha nobepexbe BeHranbckoro 3anuBa, u B pavioH Kau u
Katunasap (WUuaua).

B npepenax ApaBuitickoro bacceiHa ceaMMeHTaUuumn cpeaHUiA Men — 3To 3noxa YepeaoBaHUA
TpaHcrpeccui (anT, no3pnui anbb, NO3AHWMIA ceHOMaH) U perpeccuit (paHHWI—cpeaHuin anbb
U paHHui ceHoMaH). CTonb >Ke KOPOTKMWE TPaHCrpecCUBHO-PerpeccMBHbIe LUKMbl OTMeE4eHb!
B t0)kKHOM Mo3ambuke [10] n Ha 3anagHom Maparackape. Ha kpaitHem tore A puku Bnepseble
B anTe—paHHem CeHOMaHe NOABNAITCA KapboHaTbl. ATO e ABNeHWe OTMEYeHO U ANA Nnato
Aryneac, noaHATMA BpokeH-KepreneH, norpebeHHOro B cCOBpEMEHHYH 3N0Xy CeBepo-BOCTOY-
HOTO CpeAVHHO-OKeaHcKoro xpebra.

Mepucepna MHaocTaHa B OCHOBHOM 3aHATA TeppureHHo KapboHaTHbIMU Tonwamu. B ueHT-
pe 3anaaHo-ABCTPanUiCKON KOTNOBUHbI U Ha Mo3ambukckom xpebre dJOpMMpYIOTCFI Teppu-
reHHble rUHUCTble Unbl, coaepxawme 15—16% CaCO ;.

BnepBbie B uctopum ocagouyHoro 4exna UHauickoro okeaHa ocyu.l.echnﬂeTeﬁ KpeMHe-
HakonneHue (c nomouwibio paguonApui) . OHO NPOUCXOANT NPaKTUYecKU no Bcein nepudepun
AscTpanuu, B 3anaaHo-ABCTPanMinCKOM KOTNOBUHE U BO BHYTPULLENbGOBbLIX AENPECCUAX
ApaBuiickoro nonyocrtposa. MakcumMyMm BCTpe4aeMOCTU KpeMHein B CKBaXkuHax rnyBokoBoa-
Horo 6ypeHuA No Apycam Mena npuypoyeH K TypoHy [11].

Heo6xoaMMo oTMeTUTL 3HaunTenbHoe 0bBOralleHne OpraHUYecKUM BELLeCTBOM TeppureH-
HbIX cpefiHemMenoBbix Tonuw, nepudepun UHanitckoro okeaHa. MakcumanbHble KOHLUEHTPauuu
Copr (B0 2,7%) HabniopaloTCA B NUPUTOHOCHBIX U ONUBKOBO-YEPHLIX FNUHAX anbba—ceHoma-
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Ha Mo3amM6ukckon KoTnoBuHbl. CUMHXpPOHHOe ob6oralieHue CpeaHEeMeNnoBbiX OTMOXKeHUA
pacceAHHbIM OPraHM4YeCKUM BeLLeCTBOM W paauonapuamu (He Tonbko B UHauiickom, HO u B
APYIMX OKeaHax) MO3BONAET YTBePXKAATb, YTO MO KpaiHel Mepe YacTb OPraHUYecKoro Be-
ulecTsa co3gaHa B YCNOBMAX MOBLILLEHHON BMONOTMYECKON NPoAyKuun, obycnosneHHoW
WHTEHCUMBHbLIM MNOABEMOM MyBUHHLIX BOA (BEePTUKANbHOW UMPKYAALUEN) .

Bbigoodsi. B TeuyeHue no3gHein topbi—cpeaHero mena (ImMbpuoHanbHOW CTagum passBuTUA)
HauuHaercAa opmuposanne UHauickoro okeaHa. Co6CcTBEHHO OKeaHCKaA Kopa B 3TO BpeMA
obpazyetrcA no o6pamneHuto AscTpanuu (aHomanuu M9 — M25 Ha cesepo-BocToke Cesepo-
AscTpanuiickoit koTnosuHsi, MO—M10 wxxHee nnato AxkcmyT) n BoctouHon Adpukn (aHo-
manuu MO—M21 Ha toro-3anage Comanuiickoit KorTnoBuHbl 1 M2—M22 Ha cesepe Mo3zam-
6UuKCKOM KoTnoBuHbl) . CpeaHAA nWHeliHaA CKOPOCTb cnpeavHra pasHa 2,4 + 0,9 cm/roa.

B ycnoBuAx puhToBOA Ccraguu B OTAeNbHbiX rpabeHax v nonyrpabeHax no o6GpamnexHuio
KOHTUHEHTanbHbIX Macc MHAUACKOro oKeaHa HaKanauBalTCA C BbICOKO CKOPOCTLIO BECbMa
MOLWHbLIE CEepPUU MOPCKUX TEPPUTeHHbIX OTNOXeHu. 34eCb CUALHO Pa3BMBAlOTCA MPOUECCh!
nporpaaauvu. MNocrenenHo Bce Honblian nnowagb GacceitHa CTAHOBUTCA apeHON MOPCKOW u
OKEaHCKOW ceAMMEeHTauuM, Npu 3TOM NPOUCXOAUT BO3pacTaHue pasHoobpasvA ceguMeHTa-
UMOHHBLIX 06CTaHOBOK U opMupyloWwMXcA OcaaKoB. JBCTatuyeckue KonebaHua ypoBHA
OKeaHa, HanOXXWBLUMECA Ha PErMOHANbHbLIE U NOKAaNbHbIE TEKTOHUYECKNE ABUKEHUA B YCho-
BUAX Tennoro '"me3030icKkoro’’ KnumMara, onpegenunu NPUCYTCTBUE U COCTAB MENKOBOAHO-
MOPCKUX OTNIOXKEHUI HA KOHTUHEHTanbHbIX OK panHax.

CeHOH—NaneoreHoBLIW 3Tan

Ceron (koHbAK—MaacTpuxT) focne TypoHa B OCHOBHBLIX 4epTax (JOPMUPYETCA reonoru-
yeckaa CTpyKTypa WHAMIACKOro OoKeaHa M OKeaHCKWE YCMNOBUA HAYMHAKOT JOMUHUPOBAThb
Ha npeobGnapatowen vactu nnowaau 6accedHa. BamAHWe TETUYECKUX BOML OTHOCUTENbHO
ocnabesaeT. Ha naneoreogvHaMM4ecKon peKOHCTpyKuumu (puc. 1), BbINONHEHHON ANA YPOBHFA
65 mnH. neT Hasap, NMOKasaHo, YTO K 3TOMYy BpemeHu MHAMA nepemecTunach y>ke Aanexko
Ha cesep, XOTA 6Gonbwana uvacTb MHAOCTAHCKOro CYGKOHTUHEHTA elle PacnofoXKeHa loKHee
akBatopa. B TeuyeHue nosgHero mena HauMHaeTcA (POPMUPOBaHME CTPYKTYPbI HOr0-3anaaHoOro
cpeavHHoro xpe6rta; pasasuraotcA Magarackap v WMuaua co craHoBneHuem LleHTpansHo-
MHpuiickoro xpebta; HauvHaeTcA obpasoBaHue BocrouHo-UHauickoro xpebra, CTPYKTYpHbie
nepecTpoiku oxeaTtbiBaoT Hro-BoctouHyo Adpuky u Maparackap.

Mo MHeHWI0 HEKOTOPbLIX MCCreaoBaTenei, UMEHHO K NMO3AHEMY Menly OTHOCMTCA Hauvano
pa3asukeHna Asctpanun u AHTapkTuabi. OTMeUeHHblIe TEeKTOHUYECKWe ABNEHUA NPOABUAUCH
He TONbLKO B CTPYKTYPHOM NnaHe, HO M 3ahmKcupoBaHbl B GONbLIKHCTBE Cry4aes marmaru-
YECKUMU KOMMNNeKcamu. Y KaXkeM Ha UHTEeHCUBHOE pa3BUTUE KOHTUHEHTanbHbIX 6a3anbToBbIX
cepwit ceHomaHa—KOHbAKA Ha 3anagHom Mapaarackape u npoTuBonexauem nobepexse Adpu-
Ku; oOpa3loBaHue BYNKAHOreHHbIX arrnomepaTtos puda [MpoBuaeHc, 6a3anbTOB CeBEPHOMO
orpaHuyeHuAa npoxoaa AmwupaHte v GaHku Cas-ge ManbA; nepsble NPOABNEHUA TPannoBoro
BynkaHu3ma [lexaHa; MOLYHYIO BYNKAHOTEHHO-0CaAOYHYI0 Tonwy u 6a3anbTbl CEeBEPHOi
yactu BocrouHo-Unauiickoro xpebta (cks. 216m 217).

Knumartuueckana 30HanbHOCTb MNO3AHEro Mena B 06WMX YepTax yHacneAoBaHa OT Npeabiay-
wen anoxu. Mepenom HacTynun B8 nNosgHeM MaacTpuxTe, KOrga Ha KpailiHem wore Adpuku,
B HOXHOW ABCTpanuv U Ha TeppuTopuu AHTapKTUAbl TPOMUYECKanA v cyBTponuueckan rymua-
Hbie 30Hbl YCTYNUNU MECTO yMepeHHOW rymuaHon [4]. Npu atom cunbHO pacluupunach K
ceBepy 3KBaTOpUanbHaA 30Ha, 3axXBaTUBLUAA AaXke tor ApaBUINCKOro nonyocTpoBsa, rae o6pa-
3YKOTCA YN,

B nepsyto NonoBuHy paccMarpuBaemMoro MHTepsana CeAUMEHTAUMOHHaA CUTyauus Ha
KOHTUHEHTanbHbIX oKpanHax BoctouHoit Adpuku u 3anagHoli ABCTpanuu O4eHb NOXOXKa:
no NpOCTUPaHUID YepPeayOTCA 30Hbl TEPPUIreHHON W KapboHaTHOM ceguMeHTauuu, oTMeveHa
perpeccMA Ha rpaHule KOHbAKAa U caHToHa u T.4. OpHako, B oTnuune ot Adpuku, no nepu-
thepun ABCTpanuu HauuHam C CaHTOHA Y)ke AOMUHUPYeT KapboHaTHasA BUOreHHaR ceaMMeHTa-
umA [13], a cywecTBeHHO MOHTMOPUNNIOHATOBLIN KOMMNNEKC MUHUCTbIX MUHEPANoB CMeHAET
necTpyto NONUMUHEPan bHY 0 acCOLUALMI0 TEPPUTEHHbBIX MUHUCTbIX MUHEPanoB NpeaLLecTBYHo-
Lero 37ana pasBUTUA.

B npenenax Asctpanuu u Adpuku (ocobeHHo paitoHa Comanu) BepxHemenoBble OTNO-
KEHWA 3aHUMAIOT 3a8MeTHO MeHbLUYI0O Noulaab, YemMm cpeaHeMenoBblie. YCunuBaeTcA NpUTOK
TEPPUreHHOro mMaTepuana Ha ApasuiiCKuil nonyoctpos, no nepudepun Adpuku u UHpocrana.
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Puc. 1. NaneonnTvyeckan kapta ceHOHa (KOHbAKa—maacTpuxTa). ManeoTeK TOHUYECKUE PEKOHCTPYKUUK
puc. 1—3 sbinonuenst M1.M. 3oxeHwanHom u N1.A. CasocTuHsiM. Maneoknumaruyeckan 30HaNLHOCTL KOHTU-
HeHTOB paHa no A.B. PoHosy u A.H. BanyxosckoMy (4). 3BanopuTsl M yrav HaHEceHb! NO NUTEPaTypPHbIM
AaHHBIM

Y cnoBHble 0603HaveHuA K puc. 1—3

Ocanku: 7 — TeppureHHble; 2 — nenaru¥eckue rmuuel; 3 — nenarvyeckue KapboHaTsbi; 4 — HepuTuye-
ckue Kap6oHatel; 5 — pudisl; 6 — guatomoBseie Unel; 7 — PaguoONApUeEBsble Unsl; 8 — KPeMHUCTO-Teppu-
reHHble; 9 — KpemHUCTO-KapboHaTHbie; 70 — TeppureHHsle meprenu; 77 — TeppureHHble KPeMHUCTbIe
meprenu; 72 — nenaruyeckue mepreny; 13 — nenarvveckue KpeMHucTsle rnuHbl; 74 — KpemHu; 715 —
BYNKaHOreHHO-0CaaouHble OTNoxeHuA; 16 — Geperosan nuHua; 17 — 6aszansTouabl; 18 — cucrema cpe-
AWHHO-OKeaHcKux xpebToe u pasnomos; 79 — 30Ha cybaykuuun; 20 — ckBaxuHbl ' nomapa YenneHn-
wepa”; 21 — ckBaxuHbl HedTARHOro Gypenun; 22 — reonoruyeckue craduuu; 23 — 3KBaTOpUanbHan
rymuaHan 30Ha; 24 — Tponuyeckan U cyBTponuYecKas ryMUaHaa 30Hbl; 25 — yMepeHHam ryMuaHan
30Ha; 26 — apuaHanA 30Ha; 27 — aHTapKTUMECKaA XONOAHaA 30Ha; 28 — yrau; 29 — 3BanopuTsi
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HauuHaa c nosgHero mena AoMUHUMpYloulee 3HaveHue B GacceiHe MHAMWACKOro okeaHa
npuobpeTaeT y>e He CEAUMEHTAUMA Ha MPOrpagvupyrolLMX KOHTUHEHTaNbHbIX OKpauHax,
a co6cTBEHHO OKeaHCcKoe ocaakoHakonneHne. OaHako, B YCNOBUAX 3KBaTOPUanNbHOW rymua-
HOW 30HbI K CeBepo-BOCTOKY OT LiennoHa rny6xxe 4000 m, BUAMMO, HaKannuBanuch He nena-
ruuYeckue rnuHbl (KaKk Ha pekoHcTpykuvuu Kuppsa u [3suca (2]),aToHkue TeppureHHble
ocaakun. CTonb e COMHUTENbHO Ha 3TOW PEKOHCTPYKUUU NATHO TePPUreHHbIX OTNOXEHUA Ha
Maparackapckom xpebTe, KOTOpOe He COOTBETCTBYET AaHHbIM MO reonoruvd u reomopdono-
rvum KxHoro Maparackapa [14]. BepoAaTHo, Ha cesepe Xpe6Ta BMAOTb A0 KOHUA Mena Cy-
LiecTBoBana cywa.

TeppureHHo-kapboHaTHaA ceAMMEHTaunA pasBuTa B OCHOBHOM Ha ceBepe u 3anaae MHawi-
ckoro okeaHa: B CuHp-TleHakabckom nepukpatoHHOM nporube, Ha ApaBuiACKOM nony-
octpoBe, B MackapeHckon u Magarackapckon KoTnoBuHax, Ha Mo3ambukckom xpebTe.

Menarnyeckoe (nNnaHkToHoreHHoe) kap6oHaToHakonneHue 6bINO COCPEAOTOYEHO Ha
okeaHcKux xpebrax u nogHAaTMAX. lnaTto ArynbAac, BEepOATHO, Pa3faenAno KOTNoOBUHbI Arynb-
Ac u Mo3ambuKckyto, CNMBaACh C tOro-3anagHbiM xpeb6Tom. Mo atomy e xpebTy, BUAUMO,
COeAVHANUCL BO3BbiWeEHHOCTh Kpo3e n toxHaA YacTb Magarackapckoro xpebta. BosebiweH-
HocTb KepreneH-bpokeH pasbeauHAana AdpuKaHCKO-AHTapKTUYeCKYo U 3anagHo-ABCTpanui-
CKYI0 KOTnoBuHbl. K no3aHemMy Mmeny OTHOCMTCA OKOH4aTenbHoe cdopMupoBaHue nnarvo
OkemyT 1 HatypanuctoB. Xopowo BbipaxeH B penbede CeBepo-BOCTOYHLIN CPeAUHHO-OK eaH-
cKuiA xpebeT, NOKPbITbIA KOKKONUTOBLIMU Menamu. -

Menarnyeckue KpacHble rAWHbLI, HEPEAKO BMeELalWwne KAMHONTUAONNT U NanbirOPCKUT,
LUMPOKO Pa3BuUTbl B Npeaenax 3anagHo- u Cesepo-ABCTPanMiCKOM KOTNOBUH, a Takke B Mo-
3amMbuKckon KotnosuHe. Mo naneo6aTUMETPUYECKUM W TEONIOFUYECKUM COOBpaXKeHMAM
MOXXHO NpPeanonoXuTb MX CyuleCcTBOBaHME B KOTNOBUHAX ArynbAc U AdpuKaHo-AHTapKTH-
YeCKOWN.

O KpeMHeHakonneHuu TPYAHO CKa3aTb YTO-TO ONpeaeneHHoe. AyTUreHHble KpeMHeBble
CTAXXEHUA HalAeHbl B CaMbiX Pa3NMY4HbIX PalOHax pasBUTUA pa3HoaunanbHbiX BepxHemeno-
BbIX OTNOXeHuin. apareHes KpemHeit, hocthopuToB 1 BUTYMUHO3HLIX Mepreneii B Apasuii-
CKOM bBacceiiHe yKa3biBaeT Ha CYLECTBOBaHUE anBennuHra.

flaneozex. B naneoueHe—cpeaHem 3oueHe npoucxoanno GeicTpoe npoasuxerune Uuanu Ha
cesep, Npu 3Tom oTpbiB NHauu ot Maaarackapa Haubonee cunbHO OTpasunca B 06pasoBaHtn
Tpannos [exaHa ¢ MakcumMymMom 65—60 mnH. net Hazaa. Popmupyerca Yaroc — flakkagus-
ckuit xpebet eauHbit Magarackapckuidi xpebet, Ha KOTOPOM OTMeYeHO 3KCMMNo3uBHaA AeA-
TensHoCTb. CUHXPOHHO C OBLWMM CMelleHeM K cesepy MO HXKHOW nepudepun B npouecce
04eHb MHTEHCUBHOMO 30UEHOBOMN0 BYfKaHW3Ma HagcTpavBaeTcA BocrouHo-UHaniickuin xpeber.
HauvHaetcA ¢opmM1poBaHne oKeaHCKOW Kopsl B Apasuiickom mope. Ckopee Bcero, MMeHHO
8 naneoueHe (55 MnH. neT Hasaa) HauMHaeTCA OTHOCUTENbHO GbICTPLIA OTX0A ABCTpanuu or
AHTapKTUAbI U NPoABMXKEHWE PUCTOBOW 30HbLI HAa 3anaa. B pe3ynbTate B 3oueHe eavHoe
paHee noaHATUe KepreneH—BpoKeH pacnagaeTcA Ha COCTaBNAKOWMWE MAacCUBbI CO CMEWeHem
BpokeHa Ha ceBepo-BOCTOK W OAHOBPEMEHHbLIM ero NOBOPOTOM MPOTUB YaCOBOW CTPenKM.

B nosgHem (?) 3oueHe npoucxoauT nepsoe CTONKHOBeHWe WMHauinckon u EBpasuartckon
nutocdepHbiX NnuT. PeopraHu3syetcA cuctema cnpeauHra. B nepuoa ¢ 70 go 50 mnH. ner
CpPeAHAR NUHeHaA CKOPOCTb cnpeauHra cocraenana 8,1 + 3,7 cm/roa, a nocne 45 MnH. net —
3,0+0,8 cm/roa [11]. HaumHaeT hopmmnposaTteca HxHo-Apasuiickoe nogHaTue. K nozaHemy
30UEeHY—ONMIroueHy NPUYpOYeHbl YrnoBoe Hecornacue B 4yexne xpebta BpokeH u rpaHuua
CTPYKTYPHbIX 3TaXke Ha BCEM npoTAXeHun BoctouHo-UHanitckoro xpe6ta. BepoATHo, B 310
»Ke BPeMA 3aKnagbiBaeTCA AMaroHanbHaA 30Ha NNMKATUBHBIX AMCNOKAaUUA B 0Caf04YHOM Yexne
LleHTpanbHOW KOTNOBWUHbLI, NPOCTUPAlOWAACA Ha ceBepo-BOCTOK [15]. MakcumanbHaA UHTEH-
CUBHOCTb BHYTPUOKEaHCKMX 3IKCMNO3WI B NaneoreHe npuypoYeHa K souedy [16]. B koHue
ONUroueHa oTMe4eHbl NepPBble NPOABNEHUA W3BECTKOBO-WENOYHOr0 Marmatuama 30HACKOWN
OCTPOBHOK AYrW.

B uenom naneoueH ropasao Tensiee MaacTpUxXTa M HaNOMMUHaeT CaHTOH—Kamnad [4].
MoTennenve u apuan3aunA KnNumarta ycunuBalwTCA B paHHeM 3oueHe. B cpeaHem 3ouene
KNUMaT CTaHOBMUTCA CyuleCTBEHHO 6onee rymMuaHbIM, a Ha rpaHuue cpepHero u no3aHero
30UeHa NPOUCXOANT BaXkHeWLLaA B MCTopun MHANIACKOro okeaHa n 3emMnu B LLENOM NepecTpont-
Ka Knumata. B no3agHemM 3oueHe NOABMAKOTCA NepBble NPU3HAKW FOPHO-AONWHHOrO  Ofe-
peHeHuA AHTapkTUAbl, K aToMy ke BpeMeHn Npuypo4eHo (No AaHHLIM M30TONHOW naneo-
TEPMOMETPUN) PE3KOE CHUXKEHWEe Temneparypbl NOBEPXHOCTHbIX U OCO6GEHHO NPUAOHHbLIX
BOA.
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C TeKTOHWMYECKUMU U KNUMATUYECKUMU hNyKTyaUMAMN HENNOXO KOPPenupytoT n3meHe-
HAA YPOBHA oKeaHa. B maneoueHe — paHHeM 30UeHe CYUWECTBEHHO YMeHbLUdeTcA nnowans,
3aHATaA MOPCKMMM OTNOXEHUAMU Ha KOHTUHEeHTax, obpamnarpwmx WHAMACKWA OKeaH,
ocobeHHo B ABcTpanuu. lMageHne ypoBHA MOPA CUHXPOHU3NPOBAHO C LUMPOYANLLUM Pa3BUTK-
eM fepepbiBOB B ceaumMerTaumm. EcTb ocHoBaHUA cunTaTh, YTO B naneoueHe noaHaTue Kepre-
neH-BpokeH npeacTaBnAno coboi KpynHeWLw Mt ocTpoBHOM MaccuB. K cpefHeMy 3oueHy
OTHOCMTCA MaKCUManbHoOe B NaneoreHe pa3BuTUe TPaHCrPeccuM Ha KOHTUHEHTanbHbIX OKpau-
Hax WMHaninckoro okeaHa. HauaBlieecA B No3gHeM 30ueHe NajeHWe ypPoBHA OKeaHa MpuBeno
K LUMpovaiLlen perpeccuu, AOCTUTHYBLUEW MaKcuMyMa B onuroueHe. MMeHHO ¢’ aTuM cobbli-
TMEM CBA3aHa 3noxa pa3BUTUA Hanmbonee MHOrOYUCNEHHbIX MepepbIBOB B CEAMMEHTAaLUU
He TOMbKO Ha KOHTUHEHTanbHbIX OKpaMHax, HO U B NeflarMyecknx 4acTaAx MIHAMMCKOro okeaHa.
CBOt0 PONib 34€Ch CbIFPanNo U ycuneHne CKOPOCT NPUAOHHBIX TEYEHWA, NOCKONLKY B OfUro-
ueHe (okono 38 MnH. neT Hasaa) NegHWKW AHTapKTuAabl Bbinu K 6Gepery. B ato Bpems,
no-BMAMMOMY, Ha MOBEPXHOCTb OKeaHa BbIXOAWAW KPYMNHbie MaccMBbl OCTPOBHOW CYLUM:
KepreneH, bpoken, noaHaTve “Adanacna HukutuHa'’, nnato Arynbac u T.4.

TpaHcrpeccuBHO-perpeccMBHbIE UMKIbI CeAMMEHTaUnK, ¢asbl TEKTOHMYECKON aKTUBU3aLmMu
M Knumatuyeckue nyKTyauuv B TeYeHMe NO3AHEro Mena, naneoueHa u 3HaYMTeNbHOW 4acTu
JoueHa B bacceiiHe MHAMINCKOro oKeaHa Npomcxoannu Ha hoHe hopMUpoOBaHUA BbIPOBHEHHOTO
penbedia KOHTUHEHTOB U WX HU3KOIrO CPegHero runcomerpuyeckoro yposua. lMostomy B
GONbLUMHCTBE CMlyYaeB CKOPOCTM CEAMMEHTaUMM TeppureHHOro matepuana no nepudepun
KOHTUHeHTanbHbIX OKpanH (0co6eHHO B NaneoueHe) HeBbICOKU.

Ha Gonbwei vactn nobepexxbA ApaBuu u BocTouHon Adpuku umpornan KNumaTuueckan
30HanbHOCTbL ManeoreHOBOro BPEMEHU YeTKO MNPOABMNAETCA B NUTONONMYECKOM COCTaBe
HaKannInBaBLUMXCA MOPCKUX OCaAKOB: K ryYMUAHbIM 30HaM TArOTET CYLEeCTBEeHHO rmuHuC-
Tbie TEPPUreHHble OTNOXXEHUA, a K apuAHbIM — KapboHaTHble, KapboHaTHO-3BaNoOpPUTOBLIE U
KapOoHaTHO-TEeppUreHHsblie.

BeHToreHHoe kapBoHaTOHaKoOMNeHWe YeTKO MapKMpyeT TEKTOHUYECKU NOAHATbIE CTPYK-
Typbl B TeNnblX TPONMYecKnx BoAax Ha menkoBoabe: Maaarackapckuin xpe6et u tor Boctou-
Ho-UHaniickoro xpebTa, maccuBbl MackapeHckoi nnatdopmsl, yyacTku “aroc-Jlakkapums-
ckoro xpebra u T.4.

HaynHaa c¢ nosgHero 3oueHa B WHAWMCKOM oOKeaHe NMpOMCXOAMT MPOLECC MNOTPY>KeHUA
NOBEPXHOCTU KPWUTUYECKON rNyBuHbl B 3KBaTOpUanbHO-Tponuyeckon obnactu U Noabem Ha
naneowmpotax 50—60° [17]. 370 npuBeno K pa3pacTaHUI0 NAoLWaauW, 3aHATOW menaruuec-
KUMU NNaHKTOHOTeHHbIMU KapboHaTamMu, B MepBOM paiioHe, U K ee YMEHbLUEHUIO 3a cyeT
FMUHACTbIX OCagKkoB — BO BTOpoM. CnefyeT OTMETUTb APKO BbIPaXXEHHYHD acMMMETPUIO:
NPaKTUYeCKN NOJSIHOE UCYE3HOBEHWE TEPPUTEHHOW CeAMMEHTaUUU BOKPYr ABCTpanum u BO3-
pactaHve (ocobeHHO B naneoueHe U onuroueHe) ee ponu y BeperoB BoctouHou Adpuku
n UHgnu.

CBoeobpa3Ha UCTOpUA KpeMHeHaKonneHua B naneoreHe. Hanbonee apesHue B Haninckom
OKeaHe AVMAaTOMOBbLle WNbl HaKanAUMBanuCb B MO34HEM ManeoueHe BAONbL Kro-3anagHOro u
HXXHOrO OKOH4YaHuA BocTtouHo-UHAancKoro xpebTta, rnybvHa KOTOPOro He npeBbilwana
nepBbix coT meTpoB [18]. BropaA 30Ha KpeMHeHaKoMNneHusa, BUAMMO, HaMe4yaeTca B HXKHO-
3KBaTOPUanNbHOM NofAce B paioHe ckB. 237.

CpeaHuii 30ueH ABNAETCA BpeMeHeM Hanbonee MHTEHCMBHOW B faneoreHe cegymeHTauum
6uoreHHoro KpemHesema (puc. 2). TeppureHHo-Kap6oHaTHO-KPeMHUCTbIV napareHes opmu-
pyeTcA y 10ro-BOCTOMHOrO OKOH4YaHMA ApaBuiickoro nonyoctposa. KpynHasa cy6wmpoTHaa
30Ha KpeMHeHaKOMMeHWA, HAKNaAbIBalOWErocA M Ha KapbOHATHY, M HAa Nenarvvyeckyto
FMUHUCTYIO -CeANMEHTaLMIO, d:opMMpyeTcﬂ H0XKHee 3KBaTopa. [laToMOBO-FNUHUCTbIE nopoas!
Mo A3aHHLIM 3Kcneauumnii 'BUTA3A" onucaHbl Ha BOCTOYHOM cknoHe xpe6Ta 90° B ero HXKHOI
yacTn. Boonb toxHOro Gepera ABCTpanuu pa3suTa 30Ha LWienbgoBOoil KPEeMHUCTO-KapboHaTHO!
ceaMeHTaumu. BepxHe (?) — 30UEHOBbIE CMMOHrONMTLI OnucaHbl B 3anaaHou AscTpanuu.

Ctonb aKTUBHOE KpeMHeHaKonneHue, no-au.u.umomy, CBUAETENbCTBYET O AOBOSIbHO MHTEH-
CUBHOW UMPKYNALMK, B OCHOBE KOTOPOI NEXUT '‘coNeHOCTHLIN'' MexaHnam [19].

OnuroueHoBble KpPeMHeBble OCaAKW, MO CyTv Aena, Ham Heu3secTHb!.Peus wvaetT nuws 0
KPeMHAX B CKB. 236 M KpeMHeBbIX CTAXEHWAX B HUXXHEONUrOUEHOBbLIX OTNOXEHUAX Ha
toro-soctoke Asctpanuu [20].

Bbigo0si. CeHOH-NaneoreHoBbIN 3Tan (paHHAA cTaguA) B pa3sutum WHanicKoro okeada
XapaKTepu3yeTcA 3ano)XeHuem v (hopMUpOBaHUEM OCHOBHbIX €ro CTPYKTYPHbIX 3f1EMEHTOB.
K KoHuy 3Tana okeaH npuobperaeT B rnaBHbIX YepTax COBpeMeHHble o4epTaHuA. Pesko
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Puc. 2. ManeonuTtonoruyeckan KapTa cpeaHero 30ueHa. YcnosHbie 0603Ha4YeHUA cm. puc. 1

Bo3pactaer audpepeHumnauna ceaMMeHTauMOHHbIX 06CTaHOBOK. CTPYKTYpHble, Kaumatu-
YecKue U NUTONOrNYecKue NepecTPonKY Ha rpaHuue cpefHero 1 No3aHero 20ueHa 3acTaBnAKoT
B pamMKax paccMaTpuBaeMoro 3Tana Bbi4AeNUTb ABa NOA3Tana: CeHOH-CPeAHEe30UEHOBbLIA |
No3A4He030UeHOBbIW. [MPOHUKHOBEHME XONMOAHLIX MPUAOHHLIX BOA HAa CeBep; HayaBLUAACA
UMPKYNALMA NOBEPXHOCTHBLIX BOAHLIX Macc mMexay ABCTpanuen n AHTapKTUMAOW, NOBMeK-
waA 3a cobo TepPMUYECKYIO M30NALMUI0 NOCNEAHEN; a TaKKe pAd cneuntuiyecKnx 4epT MuHe-
panbHOro cocTaBa NpUAAOT NOCeAHeMYy NOA3Tany NEepexoaHbll XapaKTep MeXXAy CeHOH-
CPeAHEe3oUeHOBbIM MOAITAMNOM U HEOreH-YeTBEPTUYHBIM 3TanoM UCTOPUN UHANICKOTO OKeaHa.

HeoreH-yeTBEpTUYHBIN 3Tan

B muoyere Havanca nocneaHuid atan uctopum MHAWACKOro oKeaHa, COOTBETCTBYIOLNIA ero
3penon craguu. K paHHeMy MuoueHy NpuypoYeHO OKOHuYaHue ceBepHoro apendha WHauwm,
21 MAH. NeT Ha3aa Havyanoch PackpbiTue AfeHcKOro 3anvuea, a 16 mnH. net — KpacHoro mops.
B cpeaHem mMuoueHe ocywecTBNAETCA BTopPaA ¢hasa noabema MMmanaes, 3aBepLlaeTCA NOABEM
OyaH n Yaroc-flakkagusckoro xpe6ToB. BaxkHenwee 3HaYeHUe ANA CEAMMEHTALMY B CEBEPHON
4acT MIHAMINCKOro oKeaHa vMeno hopMmnpoBaHue C Havana MrnoueHa raBHbeiX peyHbiX cucTem
WHauwn—Tanra u NHapa. B 3to ke BpeMA NpoucxoanT HEOTEKTOHUYECK M NOALEM U hOPMUPO-
BaHue B LeSIOM oporuaporpacthmyeckon CTPyKTypbl 06paMnAtolnX okeaH KOHTUHEHTOB.
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B.MuoueHe npoaonkaeTcA MarmaTuveckana AeATEenbHOCTb B npepenax 30HACKOW OCTPOB-
HOW ayru. BHyTpuokeaHckuii marmaTuam 6bin cocpeaoToueH Ha octpoBax KepreneH (6a3ans-
ToBble nasbl Bo3pactomM 25—20 MfH. NeT U Konbuesble AaliKu cMeHnToB — 15—7,9 mnH. niet) —
Xepa; Komopckux v HaumHaa ¢ no3aHero MmmoueHa — Mackaperckux [21].

B paHHem MuoueHe 3aBepLuaeTCA 3anofiHeHWe NbAaMu BCel TeppuTopuv AHTapKTuAbl. B
nanbHeiwem PopPMUPYIOTCA U MOPCKYME NbAbl B H0XHOW YacTu UHauniickoro okeana. Mx o6vem
N KOMWYECTBO FeHEepupyeMbiX XONOAHbIX BOA He OCTalTCA HEeU3MEHHbIMU Ha NPOTAMKEeHUW
MuoueHa. 1o M30TONHO-KUCAOPOAHBLIM 1 CEAUMEHTONO MM UYECKUM AaHHbIM MaKCUManbHOE: ofie-
AeHeHune B 3TO BpemMA NpuxoanTcA Ha 15 1 9 mnH. net [22]. Pe3ko BO3pOCLLIAA KOHTPACTHOCTL
Knumata B CBA3N C o6WWM NOXonofaHUemM n TepMuyeckKon naonAumen AHTapKTUAb!I NPUBO-
AAT K hopMUPOBaHUIO YXke B 3TO BPeMA OCHOBHbIX Y4e€PT LMPKYNAUUN U KNMMaTUUECKON 30~
HanbHOCTK BacceriHa MHAMMCKOrO OKeaHa, U3BeCTHbIX B COBPEMEHHYH 3noxy. Hakonnexue
3BanopuTOB B pPaHHEM — CpeAHeM MUOLEHe OTMEYEHO B Y3KOM NONOCe CeBepo-3anafHoro rnpo-
cTupaHuA, npoxopAwen vepes Mepcuackuii 3anue, a B N03aHEM MuoueHe cmewsaeTcA B Kpac-
Hoe mope. Cneayer 0TMeTUTb TaK)ke BEPXHEMUOUEHOBbIE 3BanopuTs! XxkHee Tumopa. Ha nobe-
pexkbe ApaBuCKOro NoslyoCcTPOBa U MOYTU Ha Bee Tepputopun MHAnM cyLLecTBOBaN BRaXHbI
Tponuyeckuit kKnumar. B Apasuu cpasy K 3anaay ot 6epera OH CMeHANCA YCIOBUAMM CaBaHHbI,

K paHHeMy MuoueHy npuypoveHa 3BcTaTuyeckan TpaHcrpeccua. OHa Xopolwwo npossneHa
Ha TeppuTopun BocTouHow Adpuku, ocobeHHo B HxHOM Mo3ambuke, rae HaKONMUANCE MOLL,-
Hble TOMNLWM MENKOBOAHbLIX OPraHoreHHO0610MOUYHbLIX N3BECTHAKOB. IM COOTBETCTBYIOT CUHX-
POHHbIE YCTpU4HbIe cnou 3anaaHoro Maparackapa, u3secTHAKKU chopmaumn Abpaxyppu u Hy-
nnap6op B 6acceitHe Hkna, usBecTHAKK chopmaumm KnudgTtoH B GaccenHe Otyan (Aecrpa-
nua) . B otnnume ot BocTouHoW Adpuku, Apauu u ABCTpanum B LENOM PaHHUI MUOLEH B
WHann — spema perpeccun, 4To 06ycnoBneHo oco6eHHOCTAMM ee TEK TOHUYECKOrD PasBUTUA.

B KoHue paHHero muoueHa Ha nobepexkbe MHAUM HABMAOAAOTCA UHFPECCMU BAOML AONUH
WHpa v Manra,. TpaHcrpeccua MOpPA NPoACNKAETCA BNIOTb 40 KOHUA CPeaHero muoueHa (Kai
v 8 3anapHon Asctpanuu). Ha tepputopum Boctounoit Adipuku Tpadcrpeccus, ocnabesan,
oxXBaTbiBaeT GONbLWYK YacTb CPefHero — No3aHero MuoleHa. Ha 6aHke ArynbAac e pesynbrate
perpeccuy KoHUA MuoueHa opamMUHNGDEPOBO-MLLIAHKOBbIE W3BECTHAKW CMEHAKTCA nec-
Kamu.

[JaHHble rny6okoBogHoro 6ypeHuA [aldT OCHOBaHWe AaTUPOBaTh CTAHOBMEHWE 30HbLI aH-
TaPKTUYECKON AWBEpPreHuUy B HOro-BOCTOYHOM 4acTu MHAWNCKOro oKeaHa U COOTBETCTBEHHO
IOXKHOTO MOACAa KPEMHEHAKONNEHWA B 3TOM palioHe BTOPOWA NONOBUHOW PaHHEro MuoLeHa.
BepoATHO, TaKoW e BO3PacT MMEIOT HUXKHUEe ropu3oHTbI ocaaouHoro Boctouno-KepreneHcko-
ro xpe6Ta, CNOXeHHOro, NO-BUAMMOMY, TEPPUTEHHLIMU KOHTYpUTamu. JlnTonoruyeckoe Kap-
TUPOBaHWe CBUAETENbCTBYET O CMELLEHUM CO CPeAHEero No No3aHUIN MUCLEH K CeBepYy HXKHOM
W CeBepHOW FpaHuL, NPUaHTapKTUYeCKOro MOACa AMAaTOMOBLIX WIIOB W PE3KOM pacluvipeHuu
30HbI Pa3BUTUA KPEMHUCTO-TEPPUTEHHbBIX OCAAKOB.

M3mMeHeHUA B NOBEPXHOCTHON W NPUAOHHOW UMPKYNAUMK npueenu B cpeaHem (?) —nosa-
HeM MuoueHe K (GOPMUPOBAHUIO CE30HHOTO anBenMHIray ro-80CTouHOro nobeperkes =~ Apa-
BMUCKOr0 NONYOCTpoBa M K 3anaay oT Manbamsckux ocTpoBos. Haubonbwinm pacnpocrpatie-
HYEM nepepbIBOB B MuoueHe rnobanbHO NOMb3yKTCA CReayroline BO3PacTHbie UHTepBabi:
23,0-22,5, 20,0-18,0, 16,0—-15,0, 13,56—-12,5, 12,0-11,0, 10,0—-9,0 u 7,5—6,2 mnH. net Ha-
3aa [23], cooTsetcTBYlOWME ha3am NoXonoAaHuA.

K KOHUYy no3aHero MuoueHa OTHOCUTCA CTaHOBNeHWE 3KBaTopuanbHon ausepreHuun. Cyas
no cocTtaBy oCaaKoB (cnabBoKpeMHUCTbIE KPacHbIe FAnHbI) U pasmepam obnactu aHa, 3aHAToN
UMW, UHTEHCMBHOCTb BEPTUKANbHOW UMPKYNAUUM B 3TO BpeMA Bbifia BeCbMa He3HauyuTenb-
HOW.

B Tponuueckon 06nact B MyoueHe B OCHOBHOM MpouCcXoausno cnaboe noHuxeHre ypoBHa
KPUTUYECKOW rNy6MHbI, CMEHUBLUEECA B KOHLE MWOUEHA ee CUnbHLIM yrnybnesnem, npo-
[OMKUBLWIMMCA 1 B nnvoueHe. OAHOBPE MERHO K CeBepy CMELLanach rpaHuLa npevmyecTBeH-
HOro NoabLeMa KpuTtuyeckown rnybuHbr [17].

PudoBbie: CTpPyKTypb! B CpeaHEM MuoueHe Bbinu cBOMCTBEHHbI MackapeHcKon nnargop-
me, Yaroc-NlakkaausckoMy xpebTy u cesepo-3anagHomy nobepexbto Asctpanuu (ot Gnoxa
Jwmop ao nnardopmel Caxyn). B no3gHem mMuoueHe NOABNARETCA MOULHaA 30Ha pudos AH-
AaMaHCKOro xpebra.

B nnuo-nnelictoyene ysenuyeHve CKopocTu cyBAy KUMU NpUBeno K Bo3pacTaHuio BYNKaHu-
4eCKOM aKTUBHOCTU B pavoHe 30HACKOW oCTpoBHOW Ayru. Momumo Tex obnacrei, rpe ocy-
uwecTBnAnace BHYTPUOKeaHCKaA MarmaTuyecKana AeATeNbHOCTb B MWUOUEHe, B MNnuoueHe u
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nnevctoueHe 3admicrpoBaHbl 6asanbTOMAHbIE M3NUAHUA N IKCNNO3MK Ha BocToKe Maaaracka-
pa, Ha ocTpoBax PetooHbon u Maspukuir, CeH Nonb u Amcrepaam (nneicroueH) . AKTUBHbIE
U3BEPXKEHUA B NAMOLEHe Npoucxoaunu Ha Nlakkaamsckux u ManbAnBCKNX OCTPOBaXx.

B 370 BpemMA COXPaHAKTCA M YCUNUBAKTCA TEHAGHUMUM IBONOUUN KNNMATUHECKUX U CBA-
3aHHBIX C HUMM OKEaHOMOMMYeCKUX XapaKTepuCTUK, OTMeYeHHble B MuoueHe. MMpu atom Tu-
NAYHBLI OnpeAeneHHbie KnumaTuyeckue dnykKTyauum Ha obuem cdoHe Bo3pacTaHuA oneaeHe-
HUA W NOCYPOBEHWA KNWMaTa, AOCTUTWMX MaKCUMyMa B pPaHHEM NAVoOLeHe U NnencToueHe.
Tak, MeXay NepuoAamMu NOHNMKEHUA! TeMnepaTypbl U YCUNEHWA NPUAOHHON 3PO3UN B NPUaH-
TapKTuyYeckon 3oHe — 7,2—6,2 MnH. neT Hasaa (koHey muoueHa), 4,0—~3,2 mnH. net u 1,2—
1,0 MAH. neT — 6bINU NEepUOAbLl OTHOCUTENLHOrO NoTenneHuA, ocnabneHnA CKOPOCTU NPUAOH-
HbIX TEYEHUI ¥ YBENMYEHUIO CKOPOCTM CeanmenTaummn [24]. Yem Bbiwe paspelsarowan cnocob-
HOCTb NPUMEHAEMbIX CTpaTUrpathmyecKux MeToA0B, TeM Bonee KOPOTKONEpUoAHbIe KNumaTu-
vecKue nyKTyauuu (UKCMpyoTcAa.

B uenom nnuo-nnendcToueH ABNAGTCA reokKpaTtuyeckoit anoxoi. Vapeaka BCTpeyaeTcA, Ha- -
npumMep, MOPCKoi mnuoueH Ha cywe (6accenH OTyai) v Ha NpunerardWMX K KOHTUHEHTaM
paiioHax akBaTopuit (6aHka ArynbAc, panoH cks. JlexxaHap) . MonoueHoBLIE FAAUMO3IBCTATH-
YeCKUWI NOABEM YPOBHA OKeaHa Npueen K 3aTONneHuio KPynHbIX y4acTKOB MaTepuKoBOW OT-
menu Bokpyr Adpuku, Apasum, UHaun n Asctpanuu. ChopmupoBanuch coBpemeHHble Gepe-
roBble NUHUA.
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MocTaBka TeppureHHOro BewecTBa Ha cesepe MIHAMACKOro okeaHa OCyLECTBAANACh CMHX-
POHHO C NOCTaBKOW C AHTapKTUAbLI: MaKCUMManbHON NMoliaan pasBUTUA TeppureHHble OTno-
YKEHWA A0CTUralT B no3aHem navoueHe (puc. 3). UcuesatoT parke HeGonblume NATHA rny6oKo-
BOAHbLIX MUH, KOTOPbIe CYLWeCTBOBanu Ha tore ApaBUMCKOro MOpA elle B MUOLEHeE.

YuutbisaAa 6Gonee HU3KKe TemMnepaTypbl paHHEro NavoueHa U OCHOBbLIBaACh Ha CEAVMEHTO-
NOrMYeCKUX AaHHbIX, MOXHO YTBEPXAATb, YTO TEPPUIeHHbIN MaTepuan NpUaHTapKTUYecKoro
noAca B 6dnbuiel cTeneHn NOCTaBnANCA MNAOTHOCTHLIMKU NOToKamu, YemM avicbepramu. Becbma
WHTEHCUBHAA NOCTaBKa TeppureHHoro Bewectsa pekamu aHr, UHa, 3ambe3n pe3ko cokpa-
waeTcA B ronoueHe [25].

B TeyeHue nnvoueHa, CyaA MO NAUTONOMUMYECKMM AAHHbLIM, MOMOXEHUe 30Hbl aHTapKTu4ec-
KOM KOHBEPreHuuM He N3MEHANOCh, @ 30Ha aHTAPKTUYECKOW AUBEPreHLMN CMeLLLanacs K ory.
NHTepecHO, YTO CXOAHAA TEHAEHUUA (CMeLLeHMe H0XKHOM rpaHuLbl K 1ry) oTMeveHa U AnA aK-
BaTOpPManbHOro NoAca KpemHeHakonneHnA. B no3aHem nnvoueHe KpeMHUCTbIE UMbl 3aHUMaIOT
6onbLIYI0 NAowaas, YemM B paHHeM. Mpy 3ToM naowaab pasBUTUA AMaTOMOBO-TNMHUCTLIX Tep-
pUreHHbIX OTNOXeHUI ABHO Gonblie B paHHeM nnuoueHe. [poaonykaeT CyuUeCTBOBaTL Ce30H-
HbIn anBennuHr y 6eperos Apasuu. [loKyMeHTMpPoBaH anBennuHr y nobepexxoA l0ro-3anagHown
Asctpanuu. Hauunaa ¢ 0,7 mMnH. neT Ha3aj pacLUMPAETCA 3a CYET CMELUEHUA K 10Ty KXKHOMN
rpaHuLbl 3IKBaTOPUanbHbIA NOAC KpeMHeHakonneHuAa [26] .

MorpysxeHue B Tponuyeckon obnacTn NOBEPXHOCTU KPUTUYECKON rny6uHbl Mo CPpaBHEHWIO
C No3aHUM MuoueHom Ha 500—800 m npuBeno K pacluMpeHuio Nnowaam AHa, 3aHATOW Kapbo-
HaTHbIMU Nenarv4yecKMMM OCafKamu, 3a cyeT rnyBoKoBOAHbIX KPacHbIX rMuH. OgHOBpeMeHHO
CTOnNb Xe CUNbHO MOAHANACch KpuTUYecKana rny6uHa B cyBaHTapKTUKe, NpuYemM ceBepHan rpa-
HULa 3TOV 30HbI NoabeMa aocturna noutu 30° w.w. [17].

B HeoreHe-nneicToueHe No CPaBHEHUIO C NPeALLIECTBOBABLUMM 3TaNoM YPe3BbINaiHO CUNLHO
BO3pacTalT CKOPOCTU CeAnMeHTauumn u abcontoTHbIE MacChl TePPUreHHOro, Kap6oHaTHOMo U
KpPeMHUCTOro martepuana.

Bbigo0bl. B HeoreH-4eTBepTMYHOE BPEMA OKOHYaTenbHO oOpPMUAach reonormyeckan u
okeaHonoruyeckana cTpyktypa UHaviickoro okeaHa. OnpeaenAtowiee 3HayeHne Nnpu aToM ume-
nu octaHoBka MHauu, hopmmnpoBaHue peuHeix cuctem UHpa u MaHra, knumaTtuveckue Kone6a-
HUA Ha choHe 0o6LWero ycuneHWA KOHTPACTHOCTM U CYPOBOCTU KNMMaTa, ndaMeHeHuA o6bema
NeAARHOro WMTa AHTapKTUALI.
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3BOMKWLNA AKTUBHbIX OKPAUH OKEAHA TETUC
{va npumepe Kaskasa)

M.BJIOPOKUNAHWA3E, W.AAODAMUA
leonoauvecicuti uHctuTyT AH FCCP, T6unucu, CCCP

6.3. ACAHWUA3E
WHeTutyT 2eogusuxu AH TCCP, T6unucu, CCCP

BBELAEHUWE

3a nocnegHee gecATuneTve Gbin CO3aaH Lenbii pAL FeofvHaMu¥ecKux mopaenen aHepo-
30MCKON 3BONIOLMKM KaBKa3CKOW OKpauHbl OKeaHa Tetuc. Tem He MeHee MHOrve Kap-
AvHaneHbie npobnembi reonorum KaBkasza — reorpacuueckan Nno3vuMa nocneaHero B na-
neo30e, XapakTep nepexoja oT repumMHCKOro K anbnMicKoMy 3Tany pa3sBuUTuA, reHe3nc n Bo3-
pact YepHomopckoro v Kacnuitckoro 6acceiHoB, CBA3b N3aaBHa ycTaHOBNeHHbIX Ha KaBkase
TEKTOHU4YECKUX (Pa3 C AUHAMUKOW NIUT U MUKPONSUT — OCTAOTCA OCTPO AMCKYCCUOHHbIMMU
unu HeAcHsiMu. Uenb HacToAweln paboTbl — NpoaHanu3anpoBaTb HEKOTOPblE U3 HasBaHHbIX
sbilie nNpobnem, OCHOBbLIBAACL Ha KOPPENALUUU NaneoMarHuTHoM uHdopmaumu ¢ pesynsrara-
mMu rny6oKoro v ceepxrnybokoro 6ypeHvuA n ¢ AaHHbIMUW HanpaBneHHbIX NeTPoONnormYecKunx,
CefAMEHTONOMMYECKNX U CTPYKTYPHbIX MCCNEeAOBaHUIA, NONYYeHHbIMA B NOCNeaHWE FOAb!.

CTPOEHUE 3EMHOW KOPbI
W OCHOBHBIE CTPYKTYPHbBIE 3NTIEMEHTbI KABKA3A

loprble coopyxeHua Bonbuwioro n Manoro Kaekasa, paszpeneHHble PuoHu-KypuHckown
MeXropHou BnaguHou (puc. 1), xapakTepu3yroTCA CUNbHOW HEOAHOPOAHOCTLIO KOPbl. Mo -
HOCTb NocneaHen senvka 8 npeaenax Gonbworo (o 55—60 kM) 1 Manoro (48 km) Kaska3sa
n peayuupvetcA go 30 KM B MexropHou genpeccun. OcobeHHO CUNbHO yMeHbLaeTcA B Noc-
neaHen MOWHOCTb FPaHUTHOTO CNOA, BNAOTL A0 €ro NOSIHOTO BbIKNUHWBAHWUA B BOCTOYHOW Yac-
T4 KypuHckoro nporuba. Cnegyer Tak>ke 0TMETUTL MO3auy4HbIA XxapakTep kopbkl Manoro Kae-
kasa [1], oTcyTcTBME NPOTAXKEHHLIX FOPU3OHTOB B KOTOPOMW, O4EBUAHO, OGBACHAETCA TEKTO-
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Puc. 1. OcHOBHble reoMopdonorMyeckue U CTPYKTypHbie eanHnubl Kaska3sa

7 — rpaHuubl reoMophonoruiecKux eanmHul; 2—3 — rpaHuubl TEKTOHWYECKUX EAWHUL  YCTaHOBMeH-
Hble U npeanonaraemsie; 4 — WOBHbIE 30HbI; 5 — Yy4YacTKW OKeaHu4yecKon Kopel; 6 — Ckudcian nnarv-
dopma; 7 — Bonbwon Kaekas; 8 — Puonu- KypuHckana mexropHas snaguma; 9 — Manein Kaekas. Ctpyk-
TypHble anemeHTbl; SP — Ckudckaa nnatdopma, NC — Cesepo- KaBka3sckan BepxHenaneo30McKo-HNKHe:
OpCKaA ak TuBHaA okpauHa Ckudckon nnatdhopmel, GC — BonblwexkaBkaickan cknaguatan 3oxa, NTC —
Cesepo-3akasKkaszckun 6nok, AT — Apxapo-Tpuanerckan 3oHa, T — Tanwbiw, STC — HxHO-3akasKa3-
ckuit 6nok, N — HaxuueBanckuit 6rnok, EP — Boctounbit MoHT, AN — Axatonua, AB — Apasua, A —
Onbbypc, CJ — UeHTpanbHbit Upan, B — Banxan

.

HUYECKUM CKYy4YMBaHMEM pa3HOPOAHbIX 6nokoB. MmeHHO vepe3 Manbim Kaska3 npoxoavTt na
KpavHen mepe oAHa LWOBHAaA 30Ha, MapKupyemana Naneo3oncKo-Me3030MCKUM OPUonnToBbIM
noAcom. OH pa3genAeT KaBKka3 Ha ABe OCHOBHblIE CTPYKTypHble 06NacTu, xapak Tepu3youiune-
CA KOHTPaCTHLIM PasBUTUEM B Maneo30e 1 COXPaHAILMNE CYULECTBEHHbIE Pa3nnMyMAa BNAOTL A0
3oueHa.

CesepHan CTPyKTypHaa obnacts KaBkasa xapaKTepu3yeTcA aKTUBHbIM Marmatuamom, Mme-
TamMophu3MOM U TEKTOHUKOW B naneo3oe v B anbnuickoe BpemMa. OHa BK/OYaeT ABe OCHOS-
Hble TEKTOHWYECKUE eAnHULbl — cKknaavaTyto 3o0HY Bonbworo Kaskasa v 3akasKa3sckuia cpe-
AVHHBIN Maccus. O6wan MowHOCTb (UNNUTOB, aCMUAHbLIX CNaHues, TEPPUreHHOro n Kapbo-
HaTHOro nuwa cpeaHero naneo3oA—a3oueHa B bonblueKaBka3cKow 30He npeBbiwaet 15 Km.
[Ba ropusoHTa 6asanbtoB Tuna COX nokanuv3oBaHO B acnuAHbIX CraHuax AoMepa—HWXHEro
Toapa v aaneHa. B kap6oHaTHom nuwe anbba-ceHoMaHa noOKanbHO NOABNAKOTCA WENO4YHbIE
6a3anbTbl BHYTPUNAUTHOrO Tuna. Takum o6pa3om, bonbuekaskasckan 30Ha 6bina 4onroXxm-
BYLWMM rny6o KoBOAHbIM 6acCeiHOM, HaKannNMBasLWMM rnyBoKOBOAHbIE UMbl u TypBuauTs:. da-
3bl PaCTAXKEHUA B HEM MapKupyloTcA 6a3anbToBbIM BynKaHudMmom, bacceinn npetepnen nHeep-
CUI0 B ONUroLeHe, OAHAKO OCHOBHaA CKNaa4aToCTb, HaABUroo6bpa3oBaHve W LWapbUpoBaHue,
¢dopMupoBaHue BbICOKOrOpHOro penbeda MMENU MecTo B NO3AHEM MMUOUeHe—MNNencToueHe.
B aToT e nepuoa B ueHTpanbHOM cermeHTe KaBka3ckoro xpebTa npoABNAETCA U3BECTKOBO-
LESTIOYHON U KUCNbINA BYNKaHNU3M U BHEAPAIOTCA MPaHUTbI,

3aKkaBKa3CK Uil CPeANHHbIA MaccuB, PAcnofOXKEHHbIA MeXAy CKnaa4YaTon 30Hon Bonbluoro
Kaekaza n ManokaBKa3ckuM omonnuToBbLIM NOARCOM, XapaKTepU3yeTCA MepuMHCKUM rpaHnUT-
meTamopdudecknm yHaameHTom. B anbnuinckoe BpeMA — 3To 06nacTb MENKOBOAHOIO Kap-
6OHATHO-TEPPUTreHHOrN0 OCAAKOHAKONMEHUA U UHTEHCUBHOMO BynkaHu3ma. [lo nocneaHero
BpeMeHn 3aKaBKa3CKWUA MacCUB PacCcMaTpuUBasncCA Kak eAunHan OCTPOBHAA Ayra C KNaccu4ecku
BbIpaXXeHHOW CeBepPHON NONAPHOCTLIO B tope. OaHAKo NaneomarHUTHbIE AdHHbIE NOKA3anu, YTo
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H0XHaA U CeBepHaA YacTu 3aKaBKa3CcKOro maccusa 6bifiM NPOCTPAHCTBEHHO pa3obuieHbl Ha
npoTAXeHnu Gonblen 4actu opbl U Mena. Mny6okoe 6yperve B Puonu-KypuHckoi aenpec-
cuu, NO-BUAUMOMY, NOATBEPIKAAET BonbLUYio BEPOATHOCTL cyllecTBoBaHuA YepHompcko-Kac-
nuinckoro 6GacceiiHa, pa3aenABluero Cesepo-3akaBka3ckyto n HxHo-3aKaBKa3CKyH OCTpPOB-
Hble ayru. B PuoHcKoW aenpeccun noa 3BanopuToBON Naykon KUMMEpPUAXKa—TUTOHa nosce-
MEeCTHO BCKPbiTa MowHaa (800—1000 M) Tonuwia weno4HbIX ONMBUHOBLIX 6a3ansTos v Toneu-
TOB BHYTPUNNTHOrO Tuna. BasanbTel NpeanonoXuTenbHo OTHOCAT K BEPXHEW tope, MOCKOfb-
Ky ManoMoLUHble NPOCNON WenoYHbIX 6a3anbTOB U3AaBHa M3BECTHbl BHYTPW 3BanopuToBOM
nauxu. OfHaKo, NOCKOMbKY B PAAE CKBAaXXWH YyKa3blBaeTCA HecornacHoe 3aneraHue aganopwu-
TOB BepxHel 1opbl Ha 6a3anbToBONM ToMLLe, HE UCKKOYeH 1 Bonee ApeBHUI (HuXXHe- nu cpea-
HelopcKuiA) BO3pacT nocneaxux. B BoctouHom yactu KypuHckoit genpeccum, B - paitoHe Kiopaa-
Mup-Caatnbl CKBaXXWUHbI BCKPbINW MOWHble (A0 5 KM) TOAWM HUBKOTUTAHUCTLIX, BOraThiX
K,0O 6asanbtoB MENoBOro M HPCKOFo Bo3pacTa, KOTOphle, BO3MOXHO, C(hOPMUPOBaHb! B
Mexxayrosom BacceitHe. Takum 06pasomM, MoXkHO AONYCTUTL, YTO YepHoMopcko-Kacnuinckun
BacceitH cyuwiecTsoBan y>Ke HayMHan C topbi. Becbma BepoATHO, 410 YepHOMOpCKO-AAXKapo-
Tpuanetckuit u Tanbiw-KxHOKacNUACKUA pudiToBbie BacceiHbl, XapaKTepPU3YOLWUECA MOLLL -
HbIM 6a3anbTOBbLIM BYNKaHU3MOM, 3apoANAUCh Ha LOBHOM 30He nocneaHero (cm. puc. 1).

B Manokaskasckom odmonutosom noAce obaykumaA oHMonMToB Npou3soLuna B BEPXHEM
ceHomaHe—KOHbAKe [2, 3]. K—Ar patuposku ra66po-ana6asos, NNarMorpaHUToB v 6a3sans-
TOB O(MONUTOBOrO KOMMMEKCa Aal0T LWMPOKUIA UHTepBan BO3PAaCTOB OT HUXXHEro nasneo3on
L0 BepxHero Mena BknwouiTensHo. CneayeT oTMeTUThL Hanuuve 610KOB BepxHeKapboHOBbLIX
GazanbToB U Amaba3oB B OGMONUTOBOM MenaHXe, a TakXXe ABe HaXOAKW aMMOHUTOBbLIX
u3secTthAKoB cpegHero Tpuaca (aumn OTKPLITOrO MOPA), Pe3KO OTNMHAIOWMXCA OT CUHX-
POHHbIX NOPOA HOXHON N ceBepHOU CTPYKTYPHbIX ob6nacteit KaBkasa. BasanbT-paanonsapuro-
Bble KOMNNeKcbl 0PMONUTOBOro NoAca hayHUCTUYECKU AATUPYIOTCA CPEeAHEA HOPON—HUKHUM
HEOKOMOM 1 anbboM—HUXHUM TypoHoM [3, 4]. Cpean ocaaouHbiX dauuit HapAARY C rGCNoA-
CTBYIOWMMM PafnoONApUTaMu, yCTaHOBMEHbl GpeK4uMu, cnoxeHHble o6nomMKamn paguonApu-
ToB, 6a3anbTOB, peXxe — ra66po-runepbasuTtos. JInH3blI pudoBLIX N3BECTHAKOB, aCCOLUUPYIO-
wue ¢ 6peKYMAMN, MapKuUpyOT NOABOAHLIE NOAHATUA U oCTpoBa ManoKaBKa3CKOro oKeaHu-
yeckoro 6acceitHa.

l0HaA cTpykTypHaA obnactb KaBka3sa (HaxuueBaHckun 6Gnok) umeeT gokembBpuinckui
rpaHuT-meTamopdimyeckuin thyHAAMEHT, NepeKpbITbIA WenbdoBbIM1U U3BECTHAKAMU U AONO-
MUTaMu Naneo3on, KoTopsle coaepxat gayHy roHasaHckoro tuna [5, 6]. Beiwe cneayert pas-
pe3 KapboHaTHbIX U TeppUreHHbIX MENKOBOAHO-MOPCKUX OCaAKOB Tpuaca—HeoreHa. B aaneHe
u anbbe—ceHoMaHe NoKanbHO NPOABUACA 6a3aNbT-TPAXMTOBLIA BYNKaHW3M BHYTPUNAUTHOIO
Tuna. B naneoueHe—3oueHe 1 B HEOreH—4YeTBEPTUUYHOE BPEMA B METKOBOAHO-MOPCKUX 1 KOH-
TUHEHTanbHbIX YCNOBUAX (HOPMUPYIOTCA U3RECTKOBO-LLENOYHbIE U LLIOLWOHUTOBbIE BYNKaHW4ec-
Kue noAca.

KABKA3 B NANEO3OE

MNpuHaanexHOCTb CeBepHOM CTPYKTypHoW obnactu Kaekasa K CeBEpHOW €Bpa3naTcKomn oK-
pauHe Tetuca pocratouHo ybeantenbHO NOATBEPKAAETCA CREAYIOWMMIU haKTaMu : Naneo30unc-
Kuii othuonutoBbin noAac Mepeposoro xpe6ra Bonbworo KaBkasa, paccmartpuBaembiii npu-
BepXeHuamu "‘roHasaHckoro KaBkasa’ KaK LWIOBHaA 30Ha Naneo3onckoro okeaHa [7, 8],
pacnonoxeHa BHyTp1 06nacT aKkTMBHOIO repuUMHCKOro mMarmMarvMsma, Metamopgur3ma u TeK-
TOHUKW, BHYTPU eBpa3naTckon Guoreorpaduyeckoin npoBuHLUN U, CNEAOBATENBHO, HE-MOXET
paccMaTpuMBaTbCA Kak LWOB okeaHa. Ba3anbT-aMabasoBble KOMNNEKCLI 3TOrO NOACAa NO reoxu-
MUYECKMM XapaKTepucTUKaM cyulecTBeHHo oTnuyaTcAa oT Toneuntos COX, npoABnAs 6onb-
woe CXoAcTBO ¢ 6a3anbTamu MopA Ckowa [9]. OHum accoummpyloT ¢ MowHbiMu (800—
1000 ™M) TeppureHHbIMU CEPUAMMU, O4EBUAHO CHOPMMPOBAHHLIMU B ManoM OKeaHWYeCKOM
6accenHe.

CesepoaHaTonuinckuii-Manokaekaackuin OhMONUTOBbIA NOAC pa3genAeT ABa pervoHa c
KOHTPACTHOW Naneo3oMCKON UCTOPUEN Pa3BUTUA, OTHOCALUMXCA K pa3HbiM Buoreorpacmyec-
KUM NPOBUHUMAM (rOHABAHCKOW Ha lore, eBpa3MaTCcKon Ha ceBepe). Yucro eBpasuaTckui,
6e3 npumMecn roHABAHCKUX 3MeMEHTOB XapaKTep HukHe- cpeaHeKapboHoBou hayHbI 1 dnopsl
Xpamckoro BbicTyna (toXkHaA yacTb 3aKaBKa3CKOro MaccuBa) CBMAETENLCTBYET, YTO Nocnea-
HUi 6bin oTaeneH oT FoHABaHbLI OBWMPHBIM OKeaHUYeCKUM NpPOCTPaHCTBOM. [laHHble, HaKo-
NUBLUMECA 33 nocneaHwve rofbl, He NO3BONAKOT OCMapuBaTh Hanu4ne Naneo3oncKux, B TOM 4uc-
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ne 1 No3aHenaneo3onckux ohronnMToBbIX KoMNNekcoB B npeaenax ManokaBka3ckoro nofca
[2, 10, 11]. AHanu3 Naneo3onCcKoro pa3suTUA CEBEPHON CTPYKTYpHON obnacTu KaBkasa nos-
BOMAET BbIAENUTb B ero npegenax Ase OCTPOBHble Ayrun — 3akaBka3sckyw n Bonbuwekas-
Ka3CKylo, pasaeneHHble BonblueKaBKasckKMM ManbiM OKeaHuyeckum 6HaccerHoM. Kaxpaar
13 BbilWeHa3BaHHbIX AYl XapaKTepu3yeTCA M3BECTKOBO-LLENOYHbIM U KUCAbIM BYNKaHU3MOM
M MOWHbLIM FPaHUTHBLIM MarmMaTu3mMoM C Y4eTKO BbIpaXKEHHOW ceBepHOM nonApHocTbio [9].
HaxuyeBaHckuin BNoK paccMaTpuBaeTCA Kak 4acThb CeBepHOro wenbda MoHABaHbI.

XAPAKTEP MEPEXOAA OT MAJIEO30MCKOI0 K ANbMUHCKOMY
3TANY PA3BUTUA

XapakTep B3auMOOTHOLLEHUA MEXAY Naneo30UCKUM U Me3030MCKUM TeTUCOM OTHOCUTCA
K OCTPOAUCKYCCUOHHbLIM npobnemam reonorum Anbnuiicko-Immanaiickoro noAca. Wupoko
pacnpocTpaHeHo MHeHue, 4To lNaneoTeTnc 3aMKHYNCA B pe3ynbraTe repuMHCKOro oporeHesa,
a Me3030/CKUIA OKeaH 3apoAMNCA B BEPXHEM Tpuace, KOCO HAMOXMBLUMCb Ha repumHCKue
CTPYKTYpbl. ABTOPbI AaHHOW PaboTbl 3aLMLLAIOT anNbTePHATUBHYIO KOHLUENUMK CKBO3HOIO CY-
wecTBoBaHuA TeTuca B Maneo3oe U Me3030€, YTO MOMAHOCTbIO NOATBEPXKAAETCA NaseomMarHuT-
HbIMU AaHHbIMK [12]. ApryMmeHTbl 3a 1 NPOTUB 3TON KOHUEenuuu BbiNY PacCMOTPeHbI paHee
[13, 14]. leonoruyeckan netonuce Kagka3sa coxpaHuma BakHenLLy MHHOPMALMIO O XapaK-
Tepe B3auMornepexoaa anbnNUACKUX U repuUHCKUX CTPYKTYp. HeT COMHEHUA, YTO repumnHCKUiA
oporeHes 6bin o4YeHb uHTeHcuBeH Ha Kaskase. C HUM cBA3aHO hopMUpoBaHue MPaHUTHOW KO-
pbl 3aKaBKa3CKOro mMaccuBa, Ha BonblueKkaBKa3CcKoW Ayre UMenu Mecto KUCHbIA BYNKaHU3Mm,
rpaHutoo6pa3oBaHve U Metamopdmam [14]. Mo3gHeKMMMepuitcKMe ABMXKEHWUA NpuBenu K
MHTEHCUMBHOM TeKTOHM3auumM 3akaBKa3ckoro maccusa, ManokaBka3ckana seTsb [laneoteTuca
CUNbHO peayuupoBanack B pe3ynbtate NpoABuMXKeHUA Ha ceBep HaxunuyeBaHckoro 6noka. Tem
He MeHee obuian naneoreorpaguyeckan obcTaHoBka Ha KaBkase He M3MeHANAacb KOPeHHbIM
obpaszom.

B HacToAuwlee BpeMA NaneoHTONOrmMYyecKMMU AaHHbIMU CTporo 060CHOBaHO, YTO AM3CKaA
cepuAa cknaavatoh 3oHbl bonbworo Kaekasa npeacraBnAeT cobowt NoAHbIA pa3pe3 cpeaHe-
BEPXHenaneo30MCKUX U TPUACOBbIX OTAOXKEHUA OT HUIKHErO JEBOHA MO HOPUINCKWIA ApYC
sKkntounTensHo [15]. 3To npenmyiecTBEHHO remunenarvyeckue ocagku rnybokoro mMopAa
C OrpaHMyYeHHOW POSbI0 MENKOBOAHbIX (haunii, KOTopble NOKanbHO NOABMAKTCA B HEKOTOPRbIX
pa3pe3ax co cpeaHero kapboHa. Bonbwoe thaumanbHoe CX0ACTBO AN3CKOW CEPUM C acnuAHO-
CNaHUEeBON TONLWeEN HUWXHen—CcpeaHel topbl, eAnHbIA NaaH nx aedopmauuin, Hanuume cornac-
HbIX MepexofoB MeXAY HAMWU B UenoM pAje Pa3pe3os, TaK e Kak NoKanbHbIA U KpaTKoBpe-
MEeHHbIV XapakTep nepepbiBOB — B APYrux, N03BoNAeT rOBOPUTL O CKBOIHOM CYLUECTBOBAHUU
BonblexkaBKa3CKOro Manoro okeaHu4yeckoro 6acceitHa OT HUXKHEro AeBoHa A0 30ueHa BKIH0-
unTenbHo. VI3BeCTKOBO-LLENOYHON U KUCAbIN BYNKAHN3M Kap6oHa—HWXXHEN NepMu 1 cpeaHero
Tpuaca—nenaca, NPoOABUBLUMICA Ha toXHOM Kpato Ckudckon nnathopmbl, yKasbiBaeT Ha
BEPXHENaneo30MCKYH W Tpuac- HWXHepcKyl cybaykumio B bBonbuexkaBkasckom Hac-
cenHe.

WHdopmauma o BepXHenaneo3onCcKo-TpruacoBoM 3Tane pa3ButuA ManokaBKa3cKown BeTBU
TeTtuca 6onee ckyaHa. OgHako npucyTcTane B oMONUTOBOM KoMMneKce nocneaHen 6asans-
TOB-1 Anaba3oB BepxHero KapboHa v CpeaHeTPUaCcoBbIX U3BECTHAKOB (haluum OTKPbLITOro Mo-
pA MO3BONAET NPEANONOXKUTb, YTO ITOT BacceiiH Takxe He BbiN 3aMKHYT B pesynbTate repumH-
cKoro oporeHesa. H0HafR 1 ceBepHaA CTPYKTypHble obnactu KaBka3a COXPaHAKT KOHTpacT-
HOCTb Pa3BUTUA B Me3030€, a UX hayHUCTUYECKe KOMMMEKCbI XOTA U NpuHaane>aT K eBpa-
31MaTCKOM MPOBUHUUKU, BCE Xe 0BHapy XMBatOT CYULECTBEHHbLIE PasnuyivA B Ope, YTO roBOpUT
0 CyuwiecTsoBaHun rny6oKoBoAHOro BacceitHa, X pasfenAnuero.

NAJNIEOMATHUTHBIE AAHHbLIE

AnbnuincKana reoAvHamMmMKa KaBKa3CKOW OKpauHbl TeTuca uancTpUpyeTcA NanuHcnacTu-
YeCKUMU CXemMaMun, KoTopbie 6a3uMpyroTCA Ha NaneoMarH1THbIX U Fe0NormMyecKuX AaHHbIX. U3y-
uyeHo 1246 o6pa3uoB BO3pacToM OT Tpuaca ao HeoreHa (oT 7 po 70 o6pa3uoB ANA Kakaoro
pa3pesa). HapexxHOCTb NOMY4YEHHbIX MafieoMarHUTHbIX HanpaBneHui onpeaenAnacb C UCNonb-
30BaHMEM KOMMeKca (U3NYeCKUX UM TeONOTMYECKMX AAHHBIX U KPUTEpUeB MO MeToauKe
[.A.Mevepckoro n Hryed Txu Txoa. IlaBopatopHbiMu MeToAaaMu UCCnefoBaHbl HOCUTENU W
npuMpofa ecTecTBEHHON OCTaTOYHOW HamarHuueHHocTu (l,); C uenbto BbiAeneHUA cTabunb-
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Tabnuua 1
ManeomarHmTHbie paHHble ANA anbnuiickoro Kaskasa

TexkTOHU- Hanpasnexue Ka
4 i JYeckan n-80
Bospact Paiton uccnenosanuin Bsen 1A 2 2 s iy plspeson
N, CesepHee 03. CeBaH 3K 353 56 37 - 2
N, MpuepeBaHcKUi p-H, H 2 55 36 8 3
3aHre3yp
N, Onbb6pyc, Kaszbek BK 3 61 38 - 17
N, CesepHoe MpuyepHo- cn. 4 57,7 38 13 17
mopbe, Kpeim
2, Nok-Kapa6ax 034 13 58 39, 5 5
2, 3aHresyp H 3 57 37 7 8
?, JNok-Kapabax 1034 349 48,4 29 18 10
2, 3aHresyp H 358 48 29 14 4
Cr, CesepHbii KasKa3 cn 355 59 39 5 5
Cr, e —1) JNok-Kapabax 030 20 46,5 27 10 17
Cr, len— t) TNok-Kapa6ax 034 16 37 20,5 15 4
Cr, MNpeakaskasse cn 16 57 37 8 4
Cr, Nok-Kapa6ax 034 30 43,3 25 12 5
Cr, KadbaH 034 22 41 23,5 - 1
J; JNok-Kapa6ax 034 258 40 23 12 1
Js Kadan 034 2 40 23 - 1
J, (Bt) NMok-Kapa6ax 034 8 46 27 ] 7
J, (8) JNok-Kapa6ax 1034 18 41 . 235 10 8
J, (8) J3aupyna c34 41 45 27 4 2
J; CemepHbiii KaBkas cn 17 48 29 8 5
J; A3upyna c3a 35 47 28,2 8 1
3 Jok-Kapa6ax 034 355 39 22 8 1
Ty Japanares H 328 35 19 6 1

Mpu ocpeaHeHuM WCNONBL3OBANWUCHL HAWKM AAHHLIE U AaHHbIE, NPUBEAEHHbIE B cnpasoyHuke ‘‘Taneomar-
HUTHBIE HaNpaBneHWA W naneomarHuTHele nontoca’’. CnpaBouHble AaHHblie no CCCP (1971, 1973, 1975,
1979, 1982), xatanoru 1, 2, 3, 4. Dun Y — naneomarH1MTHOE CKIOHEHWE U HAKNOHEHUE, Y,y — ManeowmnpoTa
paihoHa o1'60pa 06pasuos, a,, — paauyc Kpyra aosepuA. 3K — 3aKaBKa3ckuin CpeanHHpin Maceus, H — Ha-
xuueBaHcKkuit 6nok, BK — Bonswoit Kaska3s, CN — Ckudcekan nnatdpopma, C3/[] — Cesepo-3akaskasckan
ayra, 034 — lOmHo-SaKaaKaacxan ayra.

HOM (M nepBuuHOW) uYacTu |, onpegeneHbl peXkMMbl TemnepatypHoi (T) YMCTKM M UMCTKK Ne-
peMEHHbIM MarHuTHeim mnonem (H). [AnA 4ucTku |, o6pasuos Gbina npumeHeHa maccosan
H — uwicrka (H= 350 3). Kpome Toro, WMpoOKo MCNONB30BanUCb MeTOA ranek, MeToA cKna-
AOK, MeToa obpaweHuA, MeToA nepecevyeHnA KPyros nepemMarHuumBaHuA. CpaBHuBanuch Ha-
npasneHnA /, o6pa3uoB NaBOBbIX NMOTOKOB U 060XKEHHbLIX UMW KOHTAaKTOB. lMepBUuYHOCTL
cTabunbHoO YacTu /,, NOATBEPKAAETCA CXOACTBOM HanpasneHuw |,, B pa3pese ANA Nopoa pas-
NWYHONO reHe3uca, CBA3aHHbIX C Pa3NUYHbIMU MuHepanaMy U UMeLWMMU 3agefOMO pasnny-
Hyto npupoay |, (B Tom uncne v nepsuyHyto) . MonyueHHble nocne H wncTkn HanpasneHuA |,
(yrnst D v ¥) anA kaxporo o6pa3sua, KaXkaoro pa3pesa U Kakaoro panoHa ocpeaHAnnch AnA
onpeaeneHHOro MHTepsana BpeMeHU 1 NpPou3BOANNACh OLEHKA CpeAHUX HanpaBneHuN no cTa-
Tuctuxke Puwepa. Hawm naneomMarHnTHbie gaHHbie, GoMbLUER YacTbio yike onybnMKoBaHHbIe
[16—18], aononHeHbl JaHHLIMW APYrMX aBTOPOB W3 COOTBETCTBYWOWMX Katanoros [Maneo-
MarHUTHbIE HaNpaBneHuA v naneomMarHuTHele..., 1971, 1973, 1975, 1982]) . OcpeaHeHHble na-
NneoMarHuUTHbIE HanpaeneHuA, No KOTOPbIM NPo#3BeAeHbl NanuMHCNacTUYeCKne PeKOHCTpPYK-
uun, npuseaeHs! B Tabn. 1.
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ANbMUACKAR TEOAUHAMUKA KABKA3A

Pe3xkoe cmeweHue EBpa3um Ha ceBep B HU>KHEN IOpe COMPOBOXKAAETCA MHTEHCUBHbIM PacTH-
XKeHuem, nNorpy>xeHnem u TpaHcrpeccueit MopR Ha ee KaBKa3sckoit okpauHe. OCTaTouHbiin Tpor
BonbluekaBka3sckoro 6acceiiHa paciumpaerca, rnybokoe Mope NOKpbIBaeT pa3apobseHHble U
BbICTPO NOrpy>kalowmecs 6noKU KpucTannmyeckoro dyHaameHTa. B nomepe—paHHem Toape
CEePUA NUHENHbIX 3LIEeNOHUPOBaHHbIX PUMTOB, XapaKTepUyloWMUXcA TonenT-6a3anbToBbIM
BynkaHusmom Tuna COX, nporArusaetcA 4epe3 Bech 6acceitH, oT YepHoro mMopAa go Kacnwiic-
KOro. 3TOT ByNKaHWYECKWI 3NU304, O4EBUAHO, MAPKUPYET CNpeauHr, AaBLuMi OTHOCUTENLHO
y3Kue yuactku 6GazanbToBoin Kopbt (puc. 2). CybayKuma BAoNbL CeBepHOro Kpaa 6GacceinHa,
HenpepbIBHO NPOAOMKAKWAACA CO CpeaHero Tpuaca, obycnoBnnBaeT KUCNbIM U U3BECTKOBO-
LWEeNoYHON BYNKAaHW3M t0XKHOTo kpaA Ckudckow nnarcopmel. CyaAa no naneomarHUTHbIM
aaHHbIM, Cesepo- n HxHO-3aKkaBKa3ckaa Ayru B nenace y»xe pa3obuueHsl. M3BecTtkoso-ue-
noyHble BynKaHUTbl nenaca B BOCTOMHOW YacTu CeBepo-3aKkaBKa3CKOW Ayruv NoaTBep)KAAloT
cybayKuuio BAONbL ceBepHOro KpaA YepHomopcko-Kacnuiickoro 6acceiHa. Ha HxHo-3akas-
Ka3CKOW Ayre M3BECTKOBO-LWENOYHbIE BYNKAHUTLI NOKanNbHO pa3BuTbi B nenace. 3anagHee —
8 BocrouHbix MoHTUAAX OHM 06pa3ytoT MPOTAXKEHHbIN MOLHbBIA BYKAHUYECKUIA NOAC, CBA-
3aHHBIN C cybaykumen B Manokaekazckom BacceiiHe. [NaneomarHunTHble AaHHble aAns BocTtou-
Horo lMoHTa, yKa3sbiBaowme Ha ero nepu-FoHABaHCKYo nosuuuto [19], npoTuBopeuar Bceit
reonornyeckoin MHopMauum u TpebyoT NpoBepKU.

Bonbwaa yacTk HaxvuyeBaHCKOro 6noka B fneriace ABNAETCA pa3MblBaeMow cyuieli. Maneo-
marHuTHble aaHHbte AnA HaxuuesaHckoro 6noka (BepxHuin Tpuac) u Anbbypca [20], a Taxke
cam hakT cylwecTBoBaHMA ManokaBKa3cKoi BeTBM TeTuca 3aCTaBnAlT NpeanonoxXvTb, YTo
y>ke HauuHaAa c nenaca HaxuuesaHckui 6nok otaeneH oT WpaH-Onbbypcckoi obnactu. B aane-
He, Nocne KOPOTKOro nepepbiBa BO306HOBNAETCA CnpeAuHr B BonblleKkaBKa3ckoM Kpaesom
faccerite, 3aTparusafd Ha 3TOT pa3 fuWLb 3aMafHbii U BOCTOYHBIA CErMeHT MocnegHero
(puc. 3). MowHbIA NOAC BbICOKOKAaNNEBbIX W3BECTKOBO-WENOYHbIX U LUOLOHUTOBbIX BYJ1Ka-
HUTOB Ha CeBepo-3aKaBKa3CKOW OCTPOBHOW Ayre AaTUPYeTCA NO3AHMM aaneHoM—6anocom.
CeBepHana nonApHOCTb MOCAEAHEro yKasbiBaeT Ha NajarouLyi Ha ceBep 30HY cyboykuui B
YepHoMopcko-Kacnuinckom 6GacceliHe, KOTopbl cunbHO peayumpoBaH (puc. 3). Ha HxHo-
3aKaBKa3CKon Ayre B 3TOT e Nepuos UMEEeT MeCTO HU3KOTUTAHUCTbIA TONeMTOBbLIN U3BeCT-
KOBO-LWENOYHOW BYNKaHM3M, CBA3aHHbLIA C cyb6aykumnen B ManokaBka3ckom bacceiHe. B noc-
neaHeM CNPeAVHT NPUBOANT K opMupoBaHuto TonentoB Baonek COX, HakannueaTcA Mol
Hble PaAUONAPUTOBbLIE Cepuu. BynkaHuyeckne OCTPOBa MapKuUpYOTCA WenouYHo-6a3anbToBbiM
BYnKaHu3mMoM, 6a3anbT-paguonApuTossIMu BpeKYMAMI, NMH3AMU KOPPANoBbiX N3BECTHAKOB.
Ha HaxuuyeBaHckom 6noke o6pasyeTcA 3anvMB MeNKoOro MOpA, YTo ConpoBoXkaaeTcA 6a3anbTo-
BbIM BYNKaHU3MOM BHYTPUMNIMTHOTO TUMA U FIWHUCTO-NECYaHUCTbIM OCaAKOHAK onneHnem.

ManeomarHuTHbie AaHHble anA Bata Jlok-Kapabaxckoro u KadaHckoro cermeHtos HxHo-
3aKkaBKa3CKoW Ayru noKasbiBaloT GbICTpoe NPOABUKEHUE NocneaHeln Ha cesep (cMm. Taén. 1).
He wncknioveHo, YTO € 3TUM ABRneHMeM CBA3aHO NOYTW NONHOe 3ambikaHue YepHOMOpCKO-
Kacnuinckoro 6acceiHa n konnuaua HxHo-3akaBka3ckoil n CeBepo-3aKaBka3CcKoW OCTpPOB-
HbiX ayr (puc. 4). OHo oBbACHAET pAA MarMaTUYECKUX U TEKTOHUYECKUX ABMEHUIA B ceBep-
HOW CTPYKTYypHOU obnactn Kaeka3sa, KoTopble U3AaBHa CBA3bIBAOTCA C 6aTckowW opocha3on.
B koHue 6aiioca—6ate BynkaHn3am Ha CeBepo-3aKaBKa3CcKol Ayre nMpeKpaluiaeTcs, npouMcxo-
AWUT perpeccun MopA, NOABAAITCA OBLMPHbIE YYacTKK cywu. Baonb ceBepHOro Kpaa ayryn un
8 npeaenax Bonbweskasckoro 6acceitHa BHeAPAOTCA rpaHUTOMAHbIE WUHTPY3un. Cknapya-
TOCTb U PerpeccuA WUHTEHCMBHbLI B LEHTpanbHOM cermeHTe BonbuexkaBkasckoro 6acceitHa u
no nepudepuAM ero 3anagHoro u BOCTOYHOro cermMeHToB. bacceitH pa3genAeTcA Ha ABa rny-
60KOBOAHbLIX TPOra — 3anafAHblii U BOCTOUHbIN, MeXAY KOTOPbIMU BO3HMKAeT MenKOBOAHAA
nepembiyka. Ha HxHo-3akaska3ckoi ayre aHAe3MTOBLIA BYNKaHW3M K KOHLY Gaitoca cmeHA-
€TCA PUONUTOBbLIM, BHEAPAIOTCA rpaHuTomabl. B 6aTe BynkaHU3mM CTaHOBUTCA NOKanbHbIM.

B uHTepBane BpemMeHu NO3AHAA lOpa—naneoreH naneomMarHuTHble AaHHble anA Cerepo-3a-
KaBKa3CKOW Ayru oTcyTcreyioT. lanuHcnacTvyecKne cxemMbl ANA BbilWeyKasaHHOro nepuoaa
OCHOBBIBAOTCA Ha AONYLEeHUU, YTo 3anafHbiili W BOCTOYHbLIA hnuweBble Tpory Bonblworo
KaBka3sa, npoaosnmkawume akKyMynupoBaTb MOLWHbIE rNyBOKOBOAHbIE TONWM, HO He NPOAB-
nAlwWmMe NpU3HaKoB cnpeavHra v cybayKuumn, He U3MEeHRAIOT CYLLeCTBEHHO CBOMX pa3mepoB.
[onyckaetcA Takxe, 4to CeBepo-3aKkaBKa3CKaA Ayra COCTaBnAeT eAuHyr nauTy co Ckudc-
Ko nnatgopmoit. cxoaa n3 aTux npeanocsINOK CneAyeT caenatb BbIBOA, YTO B NO3AHEN ope
CeBepo-3akaBKa3sckan gyra coBmecTHo co Ckudickou nnarcopmoi ¢ 60nbLio CKOPOCTbIO
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Puc. 2. ManuHcnacTuyeckan cxema KaBKasa B HUXKHENR tope

1 — yvyacTKuU oKeaHWyeckon Kopbl; 2 — rnyB6okOBOAHble 6acceiHbl; 3 — 30HbI MeNnKOBOAHO-MOP-
CKOro ocagkoHakonneHua; 4 — BacceiHbl, aKKyMynupyowme npevmyLeCTBEHHO PaauoONAPUEBbIE WMbi;
5 — cywa; 6 — 6apbepHble pudsl; 7 — naBecTHakYu; 8 — gonomutbl; 9 — necyanuky, 10 — rAnubl; 11 —
3sanopuThl; 12—15 — BynkaHuTtel: 12 — KM3BecTKOBO-WenoyYHble, 13 — wWowoHUTOBLle, 14 — KuUChblg,
15 — wenouHbie U TONEUTOBbIE BHYTPUNAUTHOrO Tuna; 16 — 30HbI cybaykuuu; 17 — Haasuru; 18 —
TeKTOHUYeckue webl; 19 — 30HbI cnpegunra; 20 — casuru; 21 — paiioHbl NANEOMArHUTHBIX W3MEPeHUn
C yKasaHWeM OcCpefHeHHbIX naneowwupoT, SP — ckudckan nnatgpopma, NTA — Cesepo-3akaskasckan
ayra, BCB — YepHomopcko-Kacnuitckuin 6acceitn, STA — H0xHo-3akaskasckan ayra, LCB — Manokaskas-
ckuit nponus Tetuca, N — HaxuuesaHckun 6nok, P — MonTtuasi, ACl — Jnubypc—~LleHTpanbHbit UpaH,
P — Nonmmael , GB — 6acceitn Bonsworo Kaskaaa

ABuranack Ha cesep, Toraa Kak HhxHo-3akaskasckana ayra cnabo cmeuanach Ha T, 4TO Npu-
BOAMT K NOBTOPHOMY packpbiTuio YepHomopcko-Kacnuitickoro 6acceitHa (puc. 5—6) . Pacrta-
XeHve U pudToreHe3 CONpPOBOXKAATCA Leno4YHo-6a3anbToBbIM BYNKAHU3MOM U 3BaNOpPUTO-
BbIM OcagKoHaKonneHuem B 3anapaHon Yactu CeBepo-3akaBkasckon Ayru. B BoctouHor vac-
TW nocneaHei LWOLWOHNTOBAA BYNKaHWYecKanA AEATENbLHOCTb, OYEBUAHO, CBA3aHa C CybAyK-
uvein B YepHomopcko-Kacnuiickom BacceiHe. B paHHeM meny—CceHOMaHe U3BEeCTKOBO-LLENOY-
HOW BYNKaHW3M 0XBaTbiBaeT BCHO AYrYy B CBA3U C BO306HOBNEHUEM CYBAYKUUN BAONb HOXKHO-
ro kpasa nocnegHeir. C aTUM e rnpoLeccomM CBA3aHbI, OYEBUAHO, NIOKaNbHbIE BCMbILKA LWENoY-
HO-6a3anbTOBOro ByNKaHu3ama B BonbluekaBkasckux tnuiliesbix Tporax. Ha HkHo-3akas-
Ka3CKOW Ayre BYNKaHWYECKaA aKTUBHOCTb HEMpepbiBHO NPOAOMKAETCA B NO3AHEN lope —
HeoKOMe, nocrteneHHo ocnabeBad, ¥ nocne KpaTKoro nepepeiBa Bo3o6HOBnAeTCcA B anbbe—
ceHomMaHe. B no3gHemM CeHOMaHe—KOHbAKE MPOMCXOAUT O6AYKUMA OUONMUTOB Ha HXKHbIN
Kpait H0xHO-3aKkaBKa3CcKon Ayru. ATOT NPOLECC UHTEPMPeTUPYETCA KaK Pe3ynbraT CTONKHO-
BeHuA HDkHO-3aKaBKa3CcKoOW AYrv C MOMNOALIMU BHYTPEHHUMM NMOAHATUAMKU (OKeaHWuvecKow
OCTPOBHOI Ayroit U NOABOAHbIMU ropamu) Manokaska3sckoir BeTsu Tetuca. BoamorkHo, ¢
HUM CBA3aHO BpEMeHHOoe npekpatleHue cybayxkumm B Manokaskadckom bacceniHe. 3oHa cyb-
AYKUMN BO3HWKaeT BAOMb H0XXHOTO KpaA YepHomopcko-Kacnuitckoro 6acceiHa, dpoHT BYyI-
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Puc. 3. NanuHcnactmyeckan cxema Kaskasa ana 6anoca—6aTa
YcnosHble 0603Ha4YEHMA Te XKe, YTO Ha puc. 2
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Puc. 4. MNanuHcnacTuveckan cxema Kaskasa ana 6ata. WGB » EGB 3anaaHbit M BocTOuHbIM Bonble
KasKa3ckue hnuwesbie 6acceiiHbl. OcTanbHble yCNoBHbIE 0 603HAYEHUA TE XKE, YTO Ha pUc. 2
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Puc. 5. NanuncnacTuvyeckan cxema KaBKasa anA BEPXHEN 10Pbl — HUXKHEro mena
YcrnoBHbie 0603HaYeHUA Te e, YTo Ha puc. 2

KaHu3Ma cMetlaeTcA Ha ceBep, HOpManbHaA NONAPHOCTbL BYNKAHUYECKOrQ NOACA HapyLwaeTca
[13].

K KoHUy Mena BynkaHu4eCcKaA akTUBHOCTb NPeKpaLlaeTcA NOBCEMECTHO, 33 UCKNIOYEHUEM
BOCTOMHON yYacTy HkHO-3aKaBKa3CKoW Ayrn. YCnoBuA 0OCAfKOHAKOMNEHMA HUBENUPYHOTCA;
BO3HMKAET €ANHbIA YeXON PerpeccuBHbLIX NAUTHATbIX U3BECTHAKOB. BO3MOXHO, B pe3ynbrarte
HaaBuraHuAa Cesepo-3akaBka3dckoi Ayru Ha BonbwexkaBkasckui GacceilH KpynHbie 6nokwu
CpeaHe- 1 BePXHEIPCKUX Nopos CNON3aloT B MaaCTPUXTCKUE OTNOXEHUA nunwieBbIiX TPOros.
He wckniwoueHo, YTO B 3TOT Nepuol BHOBb 3aMbiKAeTCA 3HAaYUTENbHAA 4Y4acTb YepHOMOPCKO-
Kacnuitickoro 6acceiiHa, 3a ucknwuveHueM Tanbiw-H>KHOKACNMINCKOro ero cermMeHTa, rae Ha-
KanaueaeTCcA MOLIHAA TOMWa TeppureHHo-kapboHaTHoro nuiia.

B paHHeM KoHbAKE OMONUTOBbLIE WapbAXMK Hanon3sawT Ha HaxuueBaHckuit 6nok. Cyanr
no cocrtasy 00AYUMPOBaHHLIX BYNKaHUTOB, WMeeT MeCTO CTONKHOBEHMe NOCneaHero ¢ NoA-
BOAHbIMM ropamn Manokaska3sckow BeTBu Tetuca. HaxuueBaHckui 6nok, B oTnmume oT 06
nactu UeHTpanbHoro WpaHa—3nbbypca, ocTaeTcA naccvBHbiM. lMepBble NpoABneHWA usgect-
KOBO-UWENOYHOM0 BYNKaHM3Ma OCTPOBOAYXHOIO TUNa N3BeCTHbI 34eCh NNWbL B NaneoueHe.

B uHTepBane BpemeHu naneoueH—cpenHun aoued Ckudckana nnatdopma ¢ Gonbwon cko-
POCTHIO ABUXXETCA Ha cesBep, yBnekaa 3a cobow 3akaBKasckui maccus. BosobHosnAetca
cybayKUMA BAOMb KOXHOMO KpaAa NoCnefHero, YTo NpPUBOAUT K (hOPMUPOBAHUIO BbICOKOKaA-
NNeBbIX NU3BECTKOBO-WENOYHbIX U LUOLOHUTOBBLIX CBUT HA KOXKHOW ero YacTu.B Teiny y aHae3u-
TOBOr0 MOACa BO3HWUKAIOT ABE 30HbLI pacTAXeHnA — BoctoyHo-YepHomopcko-Aaxapo-T pua-
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Puc. 6. ManuHcnactuueckan cxema Kaekasa agnAa BepxHero mena (kowsak-canton). SK — Celipaban—
Kapacdckui 6acceitn. OctanbHbie 0603HaYeHNA Te XKe, Y4T0 Ha puc. 21 4

neTcKan Ha 3anage v Tanbiw-HxHo-Kacnuitckas Ha BocToKe. PudtoreHes mapkupyeTtca Ha-
KonneHmem TeppureHHoro cnuwa (1,5—2 KM) 1M MOLWHbLIX TOJL, HU3KOTUTAHUCTBLIX Kanue-
Bbix 6a3anbToOB, HECYIUMX YeTKOe 'OCTPOBOAYXHOE Knenmo'’. lNeonoruyeckune aakHsie U Noc-
neaHve pesynbratbl cecMuyeckoro npodwmnuposaHna [21] ceupeTensCTBYIOT 0 NaneoreHo-
B0OM BoO3pacTe 6asanbToBON Kopbi BocTouHo-YepHomMopckoit BnaauHsi. Kopa l0xHoro Kacnuna,
no-sMauMomy, cthopmMmpoBaHa B ope—30UeHe B pe3ynbTaTe HEOAHOPOAHOO CNPEAVHTa B
BOCTO4HOW 4acTu YepHomopcko-Kacnuickoro 6acceriHa.

HauvHaAa ¢ naneoueHa HaxuuesaHcKuit 610K, O4eBMAHO, cnaAH ¢ AnbBYpPCOM, NOCKONbKY Na-
NEOoLEH-30UEHOBbIA eAVUHbIA BYNKaHUYECKUIA NOAC BLICOKOKANUEBLIX U3BECTKOBO-LIENOUYHbIX
nopoa ¥ LWOLIOHUTOB nepeKpbiBaeT obe cTpyKTypbl (puc. 7). ManeoreHoBubI BynKaHWam
Anatonuu, HaxuyeBaHckoro 6noka u LleHtpansHoro MipaHa MoxxHO 06bACHUTL cyBayKuven B
iOxHoaHaTonuitcko-3arpocckoii yactu Tetuca. YTo e KacaetcA 3nbbypckoit BeTBU naneore-
HOBbIX BYSIKaHUTOB, HE UCKIHOYLHO, YTO OHA CBA3aHA C 3aMblKaHWEM Manoro OKeaHuYeckoro
6acceiiHa, LWOBHAA 30Ha KOTOPOro NPOTArMBaeTCcA BAONbL XonmoB Ceitaaban-Kapacd (30Ha uH-
TEHCMBHOW NaneoreHOBOW TEKTOHUKW U meTamopduama B 3anagHoM Wpane (puc. 7) [22].

C KoHUa CpeAHero 3oueHa No onuroueH BKNwunTensHo EBpasuarckaa nnurta cMmewiaeTcA
Ha tor, Torga Kak HaxuueBaHcKuit 6nok npoaon»aeT nNpoasBuraTbea Ha cesep. Konnuaua no-
cneaHero ¢ KHo-3akaBKa3CcKon Ayroi, 04eBUAHO, NPOUCXOAUT B BEPXHEM 30LeHe, YTO Map-
KUpyeTcA pemobunusauuen wwapbrxke ManokaBKascKoro ovonuToBoro noAca, UHTEHCUB-
HbIM CKnaakoo6pa3oBaHMeM B palioHe NOCNEeAHEero, NPoTpy3vMAMM oduonmToB. C 3TuM xe
Npoueccom CBA3aHO 3aMbikaHue Agxapo-TpuaneTckon v TanbilCKOW 4aCTU WHTPaAYroBbIX
6. 3ak. 1527 81



Puc. 7. Nanuncnactuveckana cxema Kaekasa ana cpeaHero 3oueHa NT — Cesepo-3akaBka3sckuit 6noK,
BAB — YepHomopcko-Apxapo-Tpuanerckuii Mexayrosoi 6Gacceiin. TCB — Tansiw-H0HoKacnnickuii
mexayroson GaccerH, AN — Anatonuna, SK — Cenpabapn-Kepacdckuin 6acceitn. OctanbHeie 0603HaveHua
Te Xe, 4To Ha puc. 2u 4
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Puc. 8. MNanuncnactuveckan cxema Kaekasza ana nnumoueda GC — Bonbwoit Kaekas, RD — PuoHckan
aenpeccua, KD — Kypunckar penpecenn, LC — Manbit Kaskas. Kpanom 0603Ha4YeHbi MeXropHbie u
npearopHble Aenpeccuu, 3alTPUXOBaHbl y4aCTKUW OKeaHuveckow Kopbl. OcTanbHble 0603HaYeHUA Te e,
470 Ha puc. 2 .



pudToB, UHBepcuA penbeda, 3aporXKAeHUe COBPEMEHHOWN CTPYKTYpbl nocneaHux. Mpoucxoaut
Tak>e uHBepcuAa bonbwekaBkadckoro 6accenHa.

OcHoBHble ¢ha3bl cknaguaTocTu, HaasBuroobpasoBaHue, HOpPMUPOBaHUE BbICOKOTOPHOTo
penbeda, perMoHanbHaA perpeccuAa MopA Ha KaBKa3se nmeroT MecTo ropasao nosgHee, B No3a-
HEM MuoUeHe—MnMoLUeHe, KOrAa BAOMb 30H Cy6AYyKUMM NOrAoOLWATCA NOCcnefHUe PennuKThbl
oKeaHu4eckon Kopbl TeTuca u NPOUCXOAUT CTONKHOBEHUE APaBUINCKOW NNUTLI C HOXKHOW aK-
TUBHOW OKpauHou EBpa3um. B aToT nepuos ¢asel MHTEHCMBHOro TekToreHe3a Ha KaBkase
4eTKO KOPPeNnupyTCA C akTuBuU3auuel cnpeguira B KpacHomopckomM un AfleHckom pudtax.

C npoueccamu octatouHou cy6ayKuum B 3amblikatowmxca bacceitHax TeTuca ceA3aHo ¢op-
MUpOBaHWe HEOBYNKAHWYECKOTO NoAca, KOTopbkli npoxoauT vepe3 Manbii KaBkas (puc. 8).
Mpu BCce Bo3pacTalouiemM aaBneHny ApaBUINCKOro KnuHa o6pasyloTcA KpynHbie nonepeyHble
pPa3noMsbl CABUIOPa3ABUIOBOro xapakTepa, Aalowme BbIXOA Ha MOBEPXHOCTb MarmaTuyeCKum
pacnnaesam u3 ABYX Pa3nuuHbIX YpOBHeW: N3BECTKOBO-LLENOYHbIM MarmMaM OCTaToYHbIX OCT-
POBOAYXHbLIX O4aroB v 6onee rnyBUHHBLIM LWENOYHO-6a3aNbTOBLIM MarmMamM pudToreHHoro
Tuna. MNpocTble TEKTOHMYECKWME TpPaHuMubl YCTYNalT MECTO LWWPOKUM 30HAaM HaaBUTO- U
wapbA)Keo6pasoBaHnA, KOTOpPble, PaCCMaTpPUBaOTCA KaK MOBEePXHOCTHOE BbIpaXkeHUe nNnacTuy-
HbiIX aecdopmaunin B noTepABLUeit »eCcTKocTb nutocdepe. Jnwb oTaenbHble Menkue 6nokKu,
3a)kaTble MEXAY 3TUMMK 30HaMu, CKONb3AT B CTOPOHbL! OT OCK MaKCUManbHOIo CXXaTuA, HaaBu-
raAcb Ha YTOHEHHY Kopy YepHoro mMopAa n Kacnua. B 3TOT nepuoa KoHUenuua KecTKUx nu-
TocdepHbix NAMT kK KaBkasy HenpumeHuma.
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PA3BUTUE KAPUBCKOIO0 BACCEMHA
KAK 3AMAAHOW YACTU TETUCA

A.l. PABYXUH

Mockoeckul 2ocydapcreeHHbll yHueepcuteT um M.B. JTomorocoesa,
Mockega, CCCP

B.A. YEXOBUY

Unctutyr nurocgpepsi AH CCCP, Mockea, CCCP

.N. 3S0HEHWAWH

Wnucruryr oxkearnonozuu um. .11, Wupwosa AH CCCP,

Mockea, CCCP

B.E. XAUH

Mockoeckuli 20cyOapcreeHHblld yHusepcuteT um. M.B. JlomoHocosa,
Mockea, CCCP

B paHHOW cTaTbe paccMaTpuvBaeTCA nuWb Me3o3onckaa 3sontouua Kapubckoro pervoHa
Kaxk cocTaBHoW yacTu 3anaaHoro Tertuca. B uenom npo6nema asontoumy TeTuca HeoaHOK paT-
Ho obcyxpaanack B nutepatype. Ha XXVI MexayHapoaHOM reonorM4ecKoM KOHrpecce B
Mapwxe pabotan konnokeuym (C5), nocBAweHHbIR reofiorMn anbnUACKoOro noAca Tertuca.
Tpyabl 3TOro Konnokeuyma, Bbiwegwwue noa pepakumen XK. O6yana, XK. JebGenbmaca u
M. NMaTtpeiina 6611 WUPOKO UCMONbL30BaHbLI aBTopamu [1].

Kapubckuit permoH Ha NnpoTAXKeHUn Bonblueit 4acT¥ Me3030A ABNANCA 3anaAHbIM OKOHYa-
HueMm okeaHa TeTuc. B mMenoBoe BpemMA B pesynbrate paclumpenvua ATnantuku Kapubckuii
bacceiiH okasancA oTAenieHHbIM oT 3anagHoro Cpeau3eMHOMOPbLA 3HAYUTENbHBIMW NPOCTPaH-
cTBamMu BHOBb 06pa3oBaHHOro OKeaHa, B CBA3M C 4yeM ero CBA3b C Te€TMCOM CTaHOBMNAachb
MEHee OLLYTUMOM.

C oaHoOM CTOpPOHbLI, oKeaH TeTuc, 3aHMMaR AOCTAaTOYHO LUMPOKOE NMPOCTPAHCTBO U OKa3bl-
BaA BIMAHME Ha UMPKYMTPOMNMYECKYIO CyBWMPOTHYIO KAMMaTUYecKyo u Guoreorpaduyec-
KY 30HanbHOCTb, ABMANCA NyTEM MUrpaunn MOPCKUX OPraHM3MoB Tponuuyeckux n Gopeans:
HbIX 30H B IOpPCKWIA M menoBou nepuopbl. C Apyrow cTtopoHbl, Ha Gonee no3aHWx 3aranax
BCNeACTBME Pa3BuTUA ATNAaHTUKKU U OTAENEHUA aMepuKaHCKOW YacTu TeTuca OH CTan MecTom
pas3BUTMA 3HAEMUYHbLIX 30H PacnpoCTpaHeHUA OTAeNbHbIX BUAOB, @ TakXe NoNHOro pasaene-
HWUA paHee eauHbIX hNOPUCTUHECKUX NPOBUHLNNA.

Okono 190—180 mnH. neT Hazaa amepukaHCKWe KOHTWHEHTbI U Adpuka npeactaBnanv
coboit eamHbIN MaTepuk, Bxoaa B cocTas MNaHren. Okono 180 mnH, net Hasaa, 6onee TouHO
3aTOoT pybexk onpeaenuts TPyaHo, HauancA packon [lavren il c pasgsuikeHuem JlaBpasun
u MNoHasaHbl. HxkHoamMepukaHckaA U AdpUKaHCKaA NAUTbI, NpeacTaBnABLIKe coboit eanHbIN
KOHTUHEHT, Hauanu otoasurateca oT CesepHon Amepukn [2].

PaccuutaHHbie napameTpbl OTHOCUTENBHOTO ABUXEHUA NUTOCHEPHBIX MAUT aMepUKaHCKUX
KOHTUHeHTOB U Adpuku HauuHaa co 180 go 80 mnH. net Hasaa, AaHbl B Tabn. 1 u 2, B kauvecr-
Be OTNpaBHbIX GbiNM B3ATbI NapameTpPbl BpauieHUA NnuT Ha 3tanbl 148, 127, 110, 80 mnH. net
Ha3aa, oTBevalwme MarHuTHbIM aHomanuam M22, M11, MO, A34 coorsetcTBeHHo. [ina
spemeHn 180 mnH. neT Hasag AaHbl NapaMeTpbl HavanbHOrO COBMELLEHUWA KOHTUHEHTOB.

Ha nporaxeHun Me3030A B-LUENOM MPOUCXOAWUNO yAaneHWe aMepUKaHCKYX KOHTUHEHTOB
APYyr OT Apyra C JOCTaTO4YHO BECOMOW KOMMOHEHTON NeBOCTOPOHHErO CMeLeHUA. 3To ABUKe-
Hue Ha 6b1no paBHOMEPHbLIM, B 4YacTHocTU, mexkay 127 u 110 mMnH. neT npon3oLno Bo3Bpar-
Hoe ABwkeHue HkHoamepukaHckol nnuTbl. B 3To0 BpemAa Havanock paspeneHue HOxHon
Amepuku n Adpuku B cBA3M C packpbiTuem HxHon ATNaHTUKKU.

lMo30Hud Tpuac—parHAaaA topa. (puc. 1,a). Ecnuv B no3aHeM Tpuace 1 paHHei lope BocTouHbIi
TeTuc npencraBnAn coboi 06WKIPHLIN OKeaH, To 3anaaHbin TeTuc Gbin ewe 3akpbiT, CeBep-
HaAa n lOxHaAa Amepuka 6binu coefviHeHbl U Ha MecTe rny60KOBOAHON BnaavHbl MeKcuKaH-
CKOro 3anvBa CyLlecTBOBana KOHTUHeHTanbHaA Kopa, cocToAwan 3 kartaHckoro n Huka-
paryaHckoro 6noKoB, OoTOpBaHHbiXx OT OCTanbHOW 4YacTu LleHTpanbHoW Amepuku, ¢ OAHOU
CTOPOHbI, NO 3anagHomMy 6opTy TeyaHtenekckoro rpabeHa, a ¢ APYro — BAONb KOHTUHEH-
TanbHOrO NPOAOMXKEHUA 3cKapna Xecca U NUHUU Pa3noMOB, TPAacCUPYIOWUXCA MO OCTPO-
sam Can-AHppeac v NposuaeHna. Bonbwans yacte npoctpaHcTBa Kapubckoro peruoHa 6bina
Cyluel M oCaAKW HaKannMBanuCb B KOHTUHEHTanbHbIX YCNOBUAX B NPOTAXEHHbIX rpabeHax,
rae 0o6pazoBbIBANUCH TONLM KPAacHOLBETOB U Npoucxoannu 6a3anbToBbie U3NUAHUA (KOHTUHEH-
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Ta6nuua 1

KoHeunbie nepemeuseHnun mmuoamepukaucxoﬁ, CeBepoamepuKaHCcKOoW
" Adpukanckoin nnuT, rpan

MarHuTHan CesepHan AmMepuka/ H0xHan Amepuka/ t0xHan Amepuka/
aHOManuA Adpuka Adpuka CeBepHana Amepuka

(B ckoBKax—

MAH. net) "] N w "3 N w ) A w
A34(79) 72,9 —26,0 33,9 63,23 ~-35,79 33,8 —18,12 -71,86 6,08
MO (110) 66,5 -21,7 55,9 46,55 —-28,82 52,42 -35,5 72,7 19,40
M11(127) 66,2 -15,76 60,6 441 -30,3 56,1 -32,1 -83,4 24,14
M22 (148) 65,6 -18,3 63,9 441 -30,3 56,1 -39,5 -87,6 24,16
KoHeunoe 66,2 -12,4 71,8 441 -30,3 56,1 —45,0 -102,2 30,85
COBMELLEeHUe

(180)

MpuMeuaHue.yp—WUPOTa, A — AONrOTa NONIOCA BPALLEHUA, w — Yron noBopoTa (nportue yaco-
BOW cTpenku) .

Ta6nuua 2
BAudbeperunanshbie aBukeHun mexay Kxuoamepukanckon u CeBepoamepukaHCKoW nanTamia, rpan

WHTepBan Bpemenu, OTtHocuTensHo CesepHoi OTtHocuTensHo HxHOM
MarHuTHs1e aHOMa- Amepuku Amepuru

nun (B ckobkax —

MIH. net) @ A w v A w

KoHeuHnoe coBmeLleHue

M22 (180-148) 53,85 18,38 8,43 73,94 42,58 --8,43
M22-M11 (148-127) 59,53 —60,44 3,49 46,14 —26,25 -3,49
M11-M0O (127-110) -10,32 —109,8 -5,95 —20,73 -117,8 '5,95
MO-A34 (110-79) ~43,1 —71,4 13,72 —42,95 —74,9 -13,72

TansHbie TonenTbl) . Cuctema TpuacoBbix rpabeHOB peruoHa ABRANACh NPOAONXKEHNEM aHano-
rMYHBIX CTPYKTYP BOCTOYHOW YacT CeBepoamMepuKaHCKOro KoHTuHenTa. OHM npocnexusaroT-
CA B CeBepo-BOCTOMHOW 4YacTu HkaraHa, B BOCTOYHOW uacTv PnopuAcKoro MNonyocTposa.
KpacHouBeTbl M OCHOBHbIE BYNKaHWTbI XapakTephbl u anA 3anaaHoro CpeaunsemMHOMOpbLA,
B 4actHocT Marpuba n WU6epuitckoit mecetsl. K tory, B cropoHy Caxapbl OHW CMeEHANNUCH
ofwupHoin o6nacTbio hopMUPOBaHMA 3IBaNOPUTOBBLIX OTNOXeHuit. CneayeT ynoOMAHYTbL
M 0 Mopckux KapbBoHaTHbIX hauuAx NO3aHero TpKUaca, uasecTHeix B Pude u Betckoi Kop-
annsepe [3]. B pauHelopckyio anoxy obnacts HaKOMNEHUA MOPCKUX KapboHaTHbIX 1 Kapbo-
HATHO-3BAMOPUTOBLIX CepUii 3aMETHO paclMpPAETCA, oxBaTtbiBaA Becs ATtnac, Betckue Kop-
avneepsbl, Cuumnuio. K 3anagy mopckue KapBOHAaTHO-3BaNnOPUTOBLIE OTNOXKEHUA PaHHeN opb!
ycTaHOBNeHb! No pe3ynbratam rnybokoBoaHoro 6ypenua Ha MaszaraHckom nnato y 6eperos
3anagnroi Caxapel (peitc 79, cke. 545, 547) .

Mo panueim Wepupana, B ceBepHou yactv PNOPUACKOro NponuBa ByNKaHOKNACTUYECKUe
NopoAbl Tpuaca—HWXKHel opbl (?) nepekpbiBalTcA Kapb6oHaTHO-3BaNOPUTOBLIMU TONLLAMM
HWXKHe-CcPpeaHEeoPcKoro Bo3spacta [4]. OTo yKa3blBaeT Ha PasBuTUE eAMHOrO 3NUKOHTUHEH-
TanbHoro 6acceiiHa, OCTaTKU KOTOPOrO COXPaHuaWch, BUAMMO, Ha nobepexse BoctouHoi
Mexcuku Ha cesepe OxHoi Ceeppa Magpe v B paitoHe TeyaHTeneKckoro nepewselika. B
IOro-BOCTOMHON 4acTu 3toro 6GacceiiHa, BAonb cesepHoro nobepexsa HxHo Amepukn,
wno obpasoBaHue AenbTOBLIX OTnoXeHun Tuna cepum Can-Kastaso 3anapHon Kybwi, meTta-
MopdiM3oBaHHbie aHanoru KoTopowW wu3sBecTHbi Ha bBonewnx Autunnax, Huaepnanackux
AnTtunnax u B Beperosbix uenax BeHecyansl. CHoc o6nomouHoro martepuana B 3ToT 6acceitH
NPOMCXOAVN C tOra Co CTOPoHbl 'BuaHCKOro wuTa. XapakTep pacceneHus aMMOHUTOB M3
3anapHoro Tetuca B Tuxuir okeaH, no aanHbim M.C. MecexHukosa (5), nossonsaer cuntars,
4TO TaKoit HacceitH Mor yXe ¢ cuHeMiopa coeAvHATL 0Ba 3T okeana.

Baone TuxookeaHckoro nob6epexba MeKcuku u BAonbL 3anagHoro cknoxa LleHTpanbHoi
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9 (180 man. nem) il

Puc. 1. ManeoTeKTOHWYECKWE PEKOHCTPYKUUM 3aNagHOro OKOHuiHWA Tetuca (MekcukaHo-Kapubekun
pervoH)

a — paHHAAR topa, 6 — NO3AHAR 10pa, B — paHHWUW MEN, I — KOHEeY paHHero mena, 4 — MO3AHUA men

1 — penvToBbie OTNOXEHUA; 2 — KapBoHaTHble OTNOXEHUA; 3 — KapbOoHAaTHO-3BaNOPUTOBLIE 06pa3oBa-
HUA; 4 — 3BanopuTbl; 5 — KapbBOHATHO-TEPPUTEHHbIE OTNOXEHUA; 6 — TEPPUreHHble OTNOXKEHUA; 7 —
pudsbl; 8 — BynkaHel; 9 — HanpaBneHue cHoca martepuana; 70 — 06nacTu ¢ KOpPO# OKeaHWYeckoro Tvna;
77 — obnactv c KOpoW nepexoAHOro Twma; 72 — rpaHuua TWNOB Kopbl; 73 — pasnombl; 74 — 30HbI
cybaykumm; 75 — dpoHT 06ayKUMK; 76 — CPEAUHHO-OKeaHUYecKue xpebTbl

Kopauneepbi Konymbuu, BepoATHO, NPOTArMsanach aKTUBHAaA KOHTUHEHTanbHaA OKpauHa,
Bbipa)eHHaA B COBPEMEHHOI CTPYKTYpe MoMocoi PacnpocTPaHEeHUA W3BECTKOBO-LENOUYHbIX
BYNIK@HOTeHHbIX U NNyTOHUYeckux nopod. Moaasur wen co ctopoHbl Tuxoro okeaHa (nnurta
dapanboH) .

lMo30HaA opa (puc. 1, 6). 3a nepuoa ot 180 (?) no 148 MnH. neT paccToAHWE MeXAy
CesepHoit Amepukoit u Adpukon yesenuunnocs Ha 500 KM, 4To 6bINO CBA3aHO C PAcKpPbITUEM
CeBepHOt ATRaHTUKKM M 3KcnaHcvein 3anapaHoro TeTuca B KOro-3anagHOM HanpasneHuu.
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KV (127 sanaer)

110 mean. Aer P T
K,a AR L e = =

Puc. 1 (npoaonxenue)

Ha BocTouHOI okpauHe Baramckoit navTel ckB. 534 BCcKpbIThI 6a3anbThl OKeaHCKOMN
KOpb!, KOTopbie nepekpbiBatoTcA 130-meTposoit Tonwel YepHbIX MMWH KennoseA ¢ Bonbwum
KONWUYECTBOM paauONAPUiA, CBMAETENLCTBYIOWUMX O rNy60KOBOAHBIX YCNoBUAX OCaaKOoHaKon-
NeHUA. T OTNOXKEHUA NEPEeKPLIBAIOTCA 06NOMOYHBIMM KapboHaTHLIMKU Nopoaamu ¢ npoc-
NnoAMU KpacHbiX rauH (cepua Kat len) okcopaa n TUTOHa, MOLHOCTBLIO. okono 150 M,
YKa3blBalowei Ha ymeHbleHue rny6uHbl okeaHa. PuchTosan 3oHa Tetuca aoxoauna po Crapo-
ro baramckoro kanana, 3atem no TPaHChOPMHOMY pasnomy nepemewianack Ha ceBepo-3anaa
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Puc. 1 (oxoHuanue)

8 obnacTe coBpeMeHHOro MekcukaHcKoro 3anuea. B ueHTtpansHow 4actv 3anuBa (BnaauHa
Curcbu) B pezynsraTte pasaBvdkeHUA AMepPUKAHCKUX KOHTUHEHTOB NMPoun3oLL o o6pasoBaHue
30Hbl CnpeavHra cybmepuanOHanbHOrO NPOCTUPAHMA, YXOAUBLUEN 4Yepe3 TeyaHTernekckKui
puchT 8 Tuxuin okeaH. B MarHUTHOM none 3T1a 30Ha CrPeAUHra He HaXoAWT NOATBEPXKAEHWUS,
410 06BACHAETCA NMBO MOUWLHOM ToNuien NepeKpbIBaoWmnX ocagkos, nubo Tem, 4To obpa3oBa-
HWE OKEaHCKOW KOPbi MPOUCXOAWAD B 3NOXY CNIOKONHOrO MarHuTHOro nons. B avo spema
BO3HMK cnnowHon 6nu3akBaTtopuanbHbi NyTh M3 Tuxoro okeaHa B CesepHyto ATNaHTUKY
1 panee B okeaH Tetuc. Mo 3ToMy NyTW WNO NPOHMKHOBEHWE TeTuUYecKoit hayHbl 8 Tuxui
okeaH. Tak, nosaHetopckue ammoHutsl (Aspidoceras) , xapakTepHsie anAa 3anagHoro TeTuca,
6b1nn ob6HapyxkeHbl B ckB. 105 Ha Baramckoi nnuTe 1 WMPOKO pacnpocTpaHeHsl B Mekcuke.
B BoproBoin YacTu MekcukaHCcKoW BnaauHbl, Bo ®nopuae v Ha 3anage H0kartaHa wno Hakonne-
HUEe MOLLHbIX TONL, 3BanopuToBs. B ceBepHoi yacTn HxHOaMepPUKAHCKOIro KOHTUHEHTa Teppu-
reHHble nopoasl cepun CaH-KaataHo 6binv nepekpbiTbl Kapb6oHaTHbIMM (MenkoBoaHbIMM) ,
MECTaM¥ TEPPUTEHHO-KAPBOHATHBLIMW 1 CONEHOCHBLIMW OTNOXKEHUAMMN.

HOkataHo-HukaparyaHckuii 6nok Bmecte ¢ HkHoamepukaHCKMM KOHTUHEHTOM repemec-
TUNcA Ha BocTtoK. OT ®nopuasbl 3TOT 610K BbiN OTAeneH TPaHCOPMHbLIM Pa3NnoMOM, YNoMsA-
HyTbiM Bbiwe, BepoATHo, B MecTe ero coefuHenua ¢ HkHon AMepUKOon TakkKe CyuiecTsosan
pasnom, NPOTArMBaBLUMWCA HA MHOTMME COTHU KWUNOMETPOB BAONbL CeBepHOro nobepexsA
KOHTUHEHTa U yXOAuBLIMIA B 06nacTb couneHenua Adpuku n KxkHo AMepuKu.

B toro-3anagHou yactu Mekcuku v Ha cesepo-3anase Konymbuv npoaonkana pazBuBaTthecA
aKTUBHAA KOHTWHeHTanbHaA OKpauHa, eauHaA Ha 6Gonee paHHeMm 3Tane U pa3obuleHHaR B
paccmaTtpueaemMyto 3aroxy OKeaHCKUMu CTPYKTYpamMu, pa3BuBaOWLMMUCA Ha MeCTe’  COBPeMEH-
Holi LleHTpanbHO AMepuKku.

B 3anagHom CpeauszemHomopbe oBCTaHOBKAa B cpeaHen tope Mano OTnuM4anacb OT paH-
HEIOPCKOW; OKpauHbl BacceiiHa OCTaBanUch NACCUBHBIMU U CRYXUNn obnactamu HGaTnansHoro
ocagkoHakonneHua. B nosaHen ope 6acceiiH cran ewe rny6xe (HuKe rnybuHbl KOMMEHCauun
KapBoHaTOHAKONNEHNA), CYAA NO Pa3BUMTUIO KPACHLIX FWH U PaavonApuToB (onpeaeneH-
Hoe CXOACTBO C pa3pe3om cke. 534A Ha BOCTOUHOW okpavHe Baramckow nnutet) . B koHue
IOpPbl MOABNAKTCA nepsble Npu3Haku oxatua — B Pude n Tenne o6ocobnaeTca dnuwuesbin
nporunb.

Pavnui men — 127 mnH. net (puc. 1, e) . PaHHemenoBaa anoxa — 3Ttan Hanbonbluen aK TUB-
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HocTu 3anagHoro Tetuca. 1o 3noxa aKTUBHOrO BynKanu3mMa U Hanbonee 3HaYUTENbHOWM
CTPYKTYypHOW nepectpouku anA Kapubckoro pervwoHa. B BanaHXuHe Npoon»kanock 0TOABM-
raHne CeBepHo AmMepuKuW OT BCe ewle eanHOro KoHTUuHeHta Adpuku u HxHon Amepuku c
oBpazoBaHMeM MacCUBHbLIX KOHTUHEHTaNbHbIX OKPavH BAONb oBoux GeperoB ATNaHTUKU.
BepoAaTHo, TepMuueCcKUil 3KBAaTOP CMECTUNCA K CeBepy, YTo NoBneKno 3a cobou o6pazoBarue
MOLLHbIX KapBoHaTHbIX, 4acTo KopannoBbiX oTnoxeHu. Wupoxkoe passutue 8 Tetuce nony-
wanu pyauctbl. MecToHaxoXXaeHWA PyAUCTOB BCTPeYeHb! NPaKTUYECKM BO BCEX PaloHax
Tetvca. Kak M3BECTHO, PyAUCTbI NOJYUHAIOTCA LWMPOTHON KAMMATUYECKON 30HANbHOCTU U
ABNAIOTCA 0BMUTaTeNnAMU MENKOBOAHbIX TENNbIX MOPEX TPOMUYECKOTO Knumara.

B 3anagHom CpeavzeMHOMOpbE B paHHeM Meny MpOAON»aeTCA CTPYKTYpPHaR v nuToda-
umansbHaA auddepeHunauna puhToreHHbiX okpanH, Ha noaHATBLIX y4YacTKax passBMBaKOTCA
pyaucTtoBbie 6aHKuU (Tak HasbiBaemble YproHcKue (auuu), cnararouie u nnathopmeHHY o
nepudpepuio 6acceitHa, a B onyueHHbIX PacnpocTpaHeHbl BatuanbHbie U3BECTHAKK WU Meprenu
¢ aMMOHUTaMM u ux antuxamu. B Tennbcko-Putbckon 3o0He wnpokoe pazautue npuobpetarot
thnuwongHbie cepuu.

Ha 3anan o1 BOCTO4HbIX OKpavH Baramckol nauTbl NPOTArMBaOTCA KOPannoekble NOCTpon-
KW, BCKPbLITBIE CKBAX>XUHaMU Npu CoBPeMeHHbIX rnybuHax okeaHa 6onee 4900 m, okanmnsio-
wue BnaauHy MekcukaHckoro 3anuea. B paHHem meny MekcukaHcKui 3anuB npuobpen
pa3mepbl, 6NM3KMEe K COBPEMEHHLIM, U AanbHEWLWan ero 3BONKOUMA 3aKNO4anack B CNOKOW-
HOM NOTPY>XXeHUN 33 CYeT OCTbLIBAHUA KOPbLI 1 B 3aN0NHEHUW BNaAuHbl ocagKkamu.

CywecTBeHHana nepecTpoika  npousowna v B camom Kapubckom pervuone. Bosnukna
HoBaA BeHecyanbcko-Konymbuiickaa ocb cnpeauHra, HaXOAMBLUAACA Ha NPAMOM NpPoAosKe-
HUM K loro-3anaay ot pucdtoson 3oHbLlI CeBepHoit ATnaHTnku. OAHOBPEMEHHO OTMepna 30Ha
cnpeauHra 8 MexkcukaHckom 3anuse. B ato Bpema l0kataHo-HukaparyaHckuin 6nok otaenun-
cA oT HkHoW AMEpUKM U NepeMecTUNCA Ha Cesepo-3anaf Ha paccroAaHuve cebiwe 600 kM ¢
OAHOBPEMEHHbIM BpaLLeHneM NPOTUB YacOBOW CTPEnKU.

K cesepy ot KhkHOit AmepuKy Hayana opMUpPOBATLCA OCTPOBHAaA Ayra Ha OKeaHCKOW
KOPE, O 4Y4eM CBWAETENLCTBYHOT MOLWLHbLIE TOMUWM HUXKHEMENOBLIX PaHHEOCTPOBOAY>KHbIX
TONEUTOB, NEepeKpbiBaeMbiX aHae3nTo-6a3anbTOBbIMW CepuAMM Ha ocTposBax Hwuaepnawg-
ckux Antunnax, Ky6e, Iautu, Myapro-Puko. 3oHa 3aBapuukoro-beHbotha, ¢ KoTopon 6bina
CcBA3aHa 3Ta Ayra, najana K tory. Ha npegnaraemoit peKOHCTPYKUUM BYNKaHWYECKUe cepumn
Mansix u Bonblwux AHTUNN HOPMUPOBanNUCb B €AUHON CTPYKTYpPHOW 30He. X coBpemeHHan
pa3oBUeHHOCTb ABMAEGTCA pe3ynbTaTtom 6onee No3aHUX nepemMeLyeHnii, CBA3aHHbIX ¢ o6pazo-
BaHuem Kapubckoro 6acceitHa. \

BynkaHo-nnyToHuyeckue accoumaumu TuxookeaHckoro nobepexsa toro-socrtouHon Mex-
CUKYM YKa3blBalOT Ha NPOAOKAKLIEECA Pa3BUTUE aKTUBHON KOHTUHEHTANbHOW OKpPauHbl.
HwxHAA BpemenHaa rpaHuua dopmuposaHua oduonuToBon cepum Hukona (komnnexkc
Bpasunuto) cBUAETENLCTBYET, YTO MECTO coBpemeHHoW LleHTpanbHon Amepuku 3aHUManu
CTPYKTYPbl C KOPOW OKEaHCKOro Tuna.

KoHel, paxHero mena (110 mnH. net) (puc. 1, 2) . B ansbe no cpaBHeHU € NpeablAyLum
3TarNOM OTMEYaeTCA W3MeHeHue HanpasneHna asvxkenna Cesepo-AMEPUKAEHCKOU MANUTHI
oTHocuTensHo HxkHoamepuKaHcKon. AT NanTsl cbnukatoTea Ha pacctoaHue nopaaka 200 km.
370 BbINO CBA33aHO C HayaBLWMMCA pasasmxkeHneM AdpukaHckoro v HkHoamepukaHCKOro
KOHTUHEHTOB M PacKpsiTeM ATnaHTUku. CKBaKuUHbI rnybokosogHoro 6yperna (cke. 135,
136) y MupeHelickoro nonyocTpoBsa, y octpoBoB 3eneHoro Meica (cks. 137, 138), k 3anaay
ot Cexerana (cks. 139—141), BocroyHee ycTheB AmaszoHku U OpuHoko (ckB. 152—143)
BCKPbLIAW HUXKHE- U BepXHEMENOBble KapBoHaTHbIE OTMNOXEHUA, 3aneratouie Ha OKeaHCKOM
Kope.

CesepHan AmMepuka npoaonana yaanateCA oT Adpukn, wuprHa ATnaHTUKKY ysenniusa-
nack. MmenHo ¢ anta B Kapnbeckom 6acceitHe NOABNAETCA BTOPOW, OTAENbHbIA OT OCTanbHOM
yactn 3anagHoro Tetuca ueHTp aHaemusma pyavctos [6], cchopmupoBasiumiica B pesynbra-
Te 06pa3oBaHUA WKUPOKOro rnyboKoBOAHOrO NPOCTPAHCTRA, NPEeACTaBNABLUErO NpenATCcTBUE
ANA UX NePeMELLEHUA U MUTpaumu.

HekoTtopoe cokpauieHve MpPoCTPaHCTBa MeXAY aMePUKaHCKUMU KOHTUHEHTamMWu NpuBeno
K oTMmupaHuio BeHecyanscko-Konymbuiickoi ocu cripeautra. Ha Gonbleit 4acTu rnaneosoi-
CKUX KOHTUHeHTanbHbIX 6noxkos (HOkavan, Hukaparya, ®nopuaa, Cesepo-3anagHsie bara-
Mbl)  CYLLECTBOBanNM MENKOBOAHbIE YCNOBMA OCaAKoOHaKonneHwna W (HopmMupoBanvce
MOLWHble TonwmM kapboHaTHbIX ocaakoB. [ofobHbie xe oTnoXeHua hopmMupoBanucb U Ha
NacCUBHOW KOHTUHEHTaNbHOW OKpanHe ATAaHTUKN,
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ConmxeHne KOHTUHEHTOB NpuBENO K ewe 6onee MHTEHCUBHOMY Pa3BUTUIO LUMPOTHOM
OCTPOBHOW Ayru Haa 3oHoM 3aBapuukoro—beHsoda ceBepHee HxHo AMepuku, YTO AOKY-
MEHTUPOBAHO OTNOXEHMEM MOLLHON TONWM BYNKaHOrEHHbIX NOPOA anT-ansbckoro Bo3pacra
Ha Bonbwux u Manbix AHTunnax. BepoATHo, o6cTtaHoBKa CxkaTuA cnocobcTBoBana Ha onpe-
[leNneHHbIX YPOBHAX MeTaMopduyeckumMm npeobpazoBaHUAM Mopoa NO3AHEN HOPbl — PaHHEro
mena Ha bonbwux AHTunnax u B BeperoBbix uenax BeHecyansl.

B to)xHOM yactu LleHTpanbHon Amepuku Havana opmMMpoBaTbCA OCTPOBHAA Ayra (aHae-
31MTbl 1 aHae3uTo-6a3anbThl NPoBUHUMM [lapbeH) — npeaBecTHUK 6yaylIero CyXonyTHOro
MOCTa MeXAYy aMepPUKaHCKUMU KOHTUHEHTaMU.

B 3anaaHom CpeansemHoMopbe ob6CcTaHOBKa 0caaKOHaKOMMEHWA OCTAeTCA OTHOCUTENbHO
NOCTOAHHOW A0 KOHUA paHHero mena. Bo BHewHux 3oHax Betma u Puda npogonxkaerca
HaKoNneHue nenarnYyeckKMx MeprennucTbiX dauuii, a BO BHYTPeHHUX 30Hax TennA v Puda —
OTHOCUTENbHOE MAaNnoMOLWHbIX hnnuwoualbix kKomnnekcos. O6nacts. MapokKaHCKOW MeceTsl,
CpeaHero Atnaca u OpaHckon MeceTbl BbICTynaer Kak 3poAvpyeMbie MOAHATUA KOHTU-
HEHTOB.

MozgHuii men, 90 mnH. net, TypoH (puc. 1, d). OT ansba Ao TypoHa, T.e. 3a 20 MnH, ner,
OoTHOCUTesNbHOe nepemMetleHne KOHTUHeHTOB CeBepHol 1 K)xxHoU AMepuKu CoCTaBuno nopAaKa
750 km. CeBepHaa Amepvka otowna oT Adpuku Ha paccroaHue okono 250 km, T.e. npo-
M30WNo AanbHeiwee pacwupeHne ATnaHtuku. 3a 3toT nepuoa B Kapubeckom BaccenHe
npousownu KpynHele nepectpoiku. OAHOM M3 OCHOBHbIX nepecTpoek 6bin packon paHee
eVMHOMU OCTPOBHOW Ayru, pacnonaraswencA K cesepy oT HxHoit Amepuku. Ee cesepHan
yacTb, cooTBeTcTBylOWaAa bonbwum AHTUNNamM, cmecTunace Ha CceBepo-cesepo-3anap w
6bina 06AyuUMpOBaHa Ha IXKHYH YacTb dnopuacko-Baramckoin nautel. Mpu 3Tom npousowno
nornouieHne okeaHckon kKopbl MpoTokapubekoro 6GaccernHa. Bo3amoxHo, 06 atom cBuaerens-
ctByer otcytctBue Ha Kybe B 3oHax [Mnacetrac u Caca o6pa3oBaHUi TYPOH-KOHbAKCKOMO
Bo3pacra. H>kHaA 4acTb pacKonoToW Ayru NepemecTunacs K tory v 6bina HaaBUHYTa Ha cesep-
Hyt0 okpavHy HxHoi Amepuku. B pesynbrate packona Ayrv v pa3aBUIKEHUA ee vacTen
oTKpbincA coberBeHHo Kapubekuin H6acceitH, 3aHMmMaswnin o6nacTu coBpemMeHHbIX BeHecyany:
ckon u Konymbuiickon BnaauH. [laHHble rnybokosoaHoro 6ypenua (cks. 151, 152, 150,
148) yKasbiBalOT Ha JOKOHBAKCKUI1 BO3PACT Ux (hopMUPOBaHUA.

K 3toMmy BpemMeHu OTHOCUTCA TakXe Havano obpasoBaHuAa HkataHckoi BnaauHbl. Ee
nono)xeHne HamevaetcA mexay lOkataHckum u HukaparyaHckum 6nokamu, rae vM3BecTHa
y3KaA nonoca pacnpocTpaHeHWA nenarMyeCKMxX OcagKoB CEHOMaHa W TypoHa, W rae B 30He
paznomoB lMonounk u Mararya u3aBectHbl ocduonutel [7]. Ha cesepo-soctoke topmupo-
BaswanAcA lkartaHcKan BnaguHa yxoauna B paioH Kayto-Hune (Ky6a) .

Ha BocrtouHow okpauHe Kapubckoro pervoHa akTMBHO hopmupoBanacb OCTPoBHaA Ayra
Agec. OCTpoBHaA Ayra Npoaonkana PassvBaThCA U Ha 3anaje B pPaioHe COBPEMEHHOW HOXHOW
yacTu LleHTpansHoM AmMepuku.

MoaobHaA MHTEPNpeTaunA, NPUHNMAaOWaA aBTOHOMHOCTb ABWXXeHWU BHYTpu Kapubeckoro
PeruoHa, OTNNYHbLIX NO CBOEW HanpaBneHHOCTU OT OTHOCUTENLHOrO ABUXKEHWA aMePUKaAHCKUX
KOHTUHEHTOB, NO3BONAET FOBOPUTL O CyLLECTBOBaHUM camocTtoATensHon Kapubeokon nautel.
EcTtecTtBeHHO, 4TO €e rpaHuubl U pasMepbl He oTBe4anu cospemeHHbIM. [ocneaytoulaa 3sonio-
una Kapubckoro 6acceitHa npoxoauna nsonuposaHo ot TeTtuca. 31a usonauna 6bina obycnos-
neHa pacwmpeHueM ATnaHTUKKU U cy>keHnem Tetuca. HaumHaa ¢ nosaHero mena NOMHOCTbIO
TEePAETCA CXOACTBO NbiNblbl NOKPbITOCEMEHHbIX HxHOo Amepukn n Adpuknu, Bolpacrtaer
avddepeHumaumna dnopel. B npotusoBec atomy ycrtaHaBnMBaeTCA CBA3b U BbiCTpblt 06MeH
ammonutamu CesepHont u HxkHoit ATnaHTuku. U3 26 suaos ammonutos Mepy, Konym6un,
TpuHnaaaa, Mapokko asnatoTcA obwmmn 13 [8].

Tem He MeHee HEKOTOPbLI Napannennam pa3sutna mexay Kapubckoi obnacteio u 3anag-
HbiMm CpeansemHomopbem coxpaHaeTcA. OH BbipaxaeTcA B TOM, YTO U B MOCneAHeM HauyuHan
c anbba HapacTtana ob6cTtaHOBKA CXKaTWUA, OTPaXkaBLIAACA BO Bce Gonee WMPOKOM pacnpoct-
paHeHuu nuwa, noABnALWeEroca Teneps U B MupeHeax, n B NpoABNeHUN AMHaAMOTepPManbHO-
o MeTaMoppusma BO BHYTPeHHUX 30Hax Betckon Kopaunwepoi, Puda, Tenna n 8 Cesepo-
MupeHeiickou 30He.

B b1 B 0 A bi. B koHue naneoson CesepHan u xHan Amepuku, EBpona u Adpunka obpa-
30Banu eavHbIn mMatepuk lMaHrea |l. Packon nocneaHero HavancA y)<e B paHHel tope. Y aane-
Hue HxHo Amepuku ot CesepHoit BMecTe C yaaneHuem oT Hee >xe EBponbl npusenu Kk
CO3AaHUI0 eANHOro Cy6LIMPOTHOrO OKeaHa TeTuc, coeAMHABLUErOCA C TUXUM.

CywectBoBaHve TeTuca Kak NyTW MUrpauvy pasNuyHbIX OPraHM3sMoB Mexay Tuxum
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okeaHoM u 3anaaHbim CpeanseMHOMOPLEM MPOAOMXKANOCh A0 KOHLA P 4HEro Mena, Koraa
B pe3synbTiate packpbiTuA ATnaHTuku Kapubeckui 6acceriH nepectan 6biTe coBCTBEHHO 3anas-
HbIM OKoOH4YaHnem Tetuca, 6yayun otaeneH ot 3anaaHoro Cpean3eMHOMOPbLA 3HAYUTENbHbIM
NPOCTPaHCTBOM BHOBb 06pasoBaHHOI0 OKeaHa.
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Ha 3aBepluarowmx 3atanax pa3sBuTUA oKeaHa TeTUC BAONb €ro CEBEPHON OKpanHbl cchopmu-
posanca obwupHbIn GacceitH, HasBaHHbIM B.[l. Jlackapessim Maparetucom (puc. 1). Otor
BOoAoOeM npeacTtaBnAn coboil KpynHelwee BHYTPUKOHTUHEHTaNbHOE MOpPE NO34HEr0 KanHo-
30A, NPOTAr¥BaBLlIeecA B Cy6LMPOTHOM HanpasneHuu mexay 40° n 50° c.lw. oT ceBepHbIX
npearopui Anbn Ha 3anage Ao npearopuin TAHb-WaHa Ha BocToke. Mo pasmepam MapateTuc
3HaYUTENLHO NPEBOCX0AUN coBpemMeHHoe CpeauzemHoe Mope: no npoTAXeHHocTu B 1,5 pasa,
a no nnowaaun He MeHee 4eM B 2 pasa.

MapateTuc Bo3HUK npu o6ocobneHnn cesepHoO oKpanHbl TeTuca B pe3ynbTaTe OPOreHHbIX
ABVOKEHUI ANbNUMUCKOro NOACA, Bbl3BaHHbIX CONMMXEHUEM KOHTUHEHTanbHbIX NAUT Adpukuy,
ApaBum u WHpoctaHa c¢ EBpasuen. OcHoBHbiMKM (hakTOpamu, ONpeaenABIMMU UCTOPUIO
pa3euTtuA MaparteTuca, ABNANUCH TEKTOHUYECKME ABMKEHUA (anbnuicKuii oporexes) , rnobane-
Hble KonebaHWA ypPOBHA OKeaHa U U3MEeHeHUA Knumarta. BpemeHemM Bo3HuMKHoBeHWA lMapare-
Tuca mbl, Benea 3a T. Bansau [1], cuntaem Havano onuroueHa, Tak Kak MMEHHO C 3TOTO
MOMEHTa BO3HUKNA W30NAUMA W Havanoch csoeobpasHoe passuTue obnactu [Mapatetuca,
KOTOpble OTpPasunucb B O0COBEHHOCTAX OCaAKOHaKOMMAEHWA W 3HauMTensHoM ob6eaHeHUU
thayHbl [2]. '

MapateTuc, BMAMMO, eAVHbIM B Havane CBOEN MCTOPUU, C KOHUA PaHHEro MWoLUeHa yxe
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NO3RHWA 30UEH

KOHEY PAHHEIO - HAYANO CPEAHEIO
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~| KOHEL NO3AHEr0 MUOUEHA — HAYANO
PAHHEO MNOUEHA

CEPEAWHA PAHHErO MWOUEHA

Puc. 1. Maneoreorpaduyeckue cxemo: Mapatetuca n cmexkHsix BacceitHos

7 — Temc u CpeausemHomopse; 2 — GopeansHeie HacceitHsl, 3—6 — Mapatetuc: 3 — mopckon, 4 —
nonyMmopcKkoi, 5 — conoHoBaTOBOAHbLIN, 6 — MPECHOBOAHSLIN; 7 — HaxOAKW MONNIOCKOB MOHTUYECKOTO
na [22]; 8 — Hax0AKW MONMIOCKOB aKuarkinkckoro Tuna [26]; 9 — BeponTHoe coobienue MapateTuca
C OTKPbiTbIMYU MOPCKUMWU BacceiHamu

YeTKO noapasAenAncA Ha 3anapHbii U BocrouHsiii, NpuyeM ero BoctouHaa (3sxkcuHo-Kac-
nuitickan) 4acTb Gonee yem B ABa pasa npesocxoavna 3anagHyio (MaHHOHCKYI0) . B cepeaunte
NOHTUYECKOro BPeMeHu npousowna AaneHenwan auddeperHumauma, n Kacnuitckuii 6accenH
oTAenuncA OT JBKCUHCKOro, XOTA B AanbHelwem CBA3b 3TMX 6acceiHOB HECKONbLKO pa3
BOCCTaHaBIMBANach W OKOHYaTeNbHO UCYE3Na TONbLKO B ronoueHe. : ;

Ha dhone atoro npouecca pacnagenua MapateTuca, Ha NPOTAXKEHUU €ro UCTOPUM HEOAHO-
KpatHO MeHANCA xapakTtep 6acceiHos, Ha ocHosavuu 4ero H.MA. Angpycosebim [3] ana
BoctoyHoro MapateTtuca 6bino BuIAeNeHO TPY UMKNA PA3BUTUA (TapXaH-KaparaHcKui, Kpbimc-
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KO-CapMaTCKui 1 M3oTudeckun) . Kaxxabin TakKoW UWKN HAaYMHANCA C NOCTYMNNEHNA B BOAOEM
coneHsbix BoA U3 MupoBOro okeaHa U NPOHNKHOBEHUA MOPCKUX OPraHNn3MOB U 3aKaH4YuBancs
NOMHBIM UNU HaCTUUYHBIM 3aMbiKaHuem MNapaTeTuca u opmupoBaHnem cneundmnuHon, obbivHO
CONOHOBATOBOAHON hayHbl, 4To 06ycnoBuno uYepefoBaHue 6acceMHOB pa3nUYHOro Tuna.

Wcropuio Boctounoro Mapatetuca nocne H.W. Anapycora paspabartsisanu J1.1. Jasurtaw-
sunn, B.M. Xuxuenko, B.M. KonecHukos, A.T. 36ep3un, PJ1. MepknuH, K.A. Anusage,
A.A. Anu-3ape, K.I'. Barpacapsd, B.[. Comos, INA. KBanuawsunu u ap., a Bonpocamu
paseuTtua 3anapHoro [Mapatetuca saHumanuce A.CeHew, A. Mann, M. Cresanosuy, O.C. Ba-
nos, E. Kotomaxvesa, T. bansan v ap.

AHanu3 BCEX UMEIOWMXCA AaHHbIX NPUBOAWUT K BbIBOAY, YTO Ha NPOTAXEHUWU ONUIrOUEHA
1 HeoreHa MoXeT BbITb BbIRENeHO He MeHee cemu umknos (puc. 2). Havansusin (1) uukn
passutua [lapatetuca (paHHWiA onuroueH — Hayano MO3AHEro) XapakTepu3osancsa euye
[OCTaTOYHO WUPOKON CBA3LIO C OKEaHOM.

BakHeiweil 0co6eHHOCTbLIO 3TOr0 CamMoro pPaHHero atana 6biNo Nporpeccupytoliee CEpoBo-
AOPOAHOE 3apaXkeHne, B CUy Yero ero ocagku (Maikon, Kuwilenuit) KpanHe GeaHsi WCKO-
naembimun. ConeHocTb 6acceiiHa B Hauane onuroueHa 6bina 6NU3KON K HOPManbHOW, OH Bbin
WWPOKO CBA3aH B 3TO BPEMA NULb C ATNaHTUKOW, O YeM CBMAETENLCTBYET XapakTep thayHbl
GacceiHa: flaxke B camMol BOCTO4HOW (ycTiopTckoi) uyactu BocrouHoro Mapateruca oxono
80% Bupos monntockos 6binu obwmmu ¢ pronensckum baccetHom Cesepo-3anaaHon Espo-
nbl. 3HaunTensLHO Bonee 3aTpyAHEHHOM 6bina cBA3bLC' TETUCOM: TaK, ecnu B HVKHEM onuroue-
He ApMeHuW, T.e. painioHe, OTHOCMBLUEMCA K Tetucy, copaepxutca Boratas Tponuueckas
thayHa, BKnoyaowan pudoCcTPoALLIMe Kopannsl, TO B coceaHem paiioHe Mapatetnca (Ipyaun)
COCTaB MOMNNIOCKOB 3HaunTensbHo GeaHee, XOTA MMEKOTCA HekoTopbie obuwme BUAbI, Hanuuue
KOTOPbIX YKa3blBaeT Ha coeAuHeHne 3Tux 6acceHoB. B KoHue paHHero onuroueHa (conexHos-
CKOe BpemMA) Npou3oLino nepBoe CPaBHUTENbHO KpaTKkoBpeMeHHoe 3ambikanue Mapartetuca,
COMPOBOXXAABLLUEECA 3HAYUTENbHLIM ONPecHeHWEM U (HOPMUPOBaHMEM 3HAEMUYHON hayHbI
MONMNIOCKOB, OCTPaKo/, HaHHOMNAaHK TOHA, MONHLIM UCYe3HOBEHWEM hopamuHudep 1 aApyrux
nonuranuHHbix rpynn [4). Pacnpenenexve MONAICKOB B 3TUX OTNOXXEHUAX CBUAETENb-
cTByeT, 4To Haubonee onpecHeHHbiMu vyacTAmMu [lapateTuca ABNANUCL CeBepHaRA U ceBepo-
BOCTOYHaA, rae tayHa 6sina Haubonee obeaHeHa U coaepXXana B CBOEM COCTaBe Hanbonswee
YACNO NPecHOBOAHbLIX 3nemMeHToB. Co BTOPON NMONOBWUHbLI CONEHOBCKOTO BPeMeHU CBA3b C
MOpPEeM 4YaCTUYHO BOCCTAHOBMMACh, U B BacceitH NPOHUKAK HEKOTOPbIe MOPCKUE BUALI MOS-
ntockoB (Nucula, Silgua, Cyrtodaria), octpakoa u dopamunudep. OaHaKO MONHOCTbLIO
CcBA3b BOCCTAHOBMAACh MULWL B MOCNECONeHOBCKOe (poluHeHCkoe) BpemMA u 6bina Tak e,
KaK w1 paHblue, Hanbonee LWNPOKOM C ATNAHTUKOWN.

il umkn (NO3aHWI ONUroueH—pPaHHWIA MWOUEH) OXBaTbIBAET O4YEHb ANUTENbHLIN OTPE30K
BpPeEMeHU, NNOX0 OXapaKTepu3oBaHHbIN dayHucTuyeckn. B Hauvane uukna (powHeHckoe
spema) [MaparteTuc 3acenuncA MOPCKOW, AOBONLHO pa3HoobpasHoi thayHoi. B 3to Bpems
BHOBb BOCCTaHOBuNach, CBA3b ¢ ATnaHTuxkon (Buavumo, yepes MaHHoHCKMIA BacceiiH) , 0 vem
ceugeTenscTeyeT 6nn3ocTb thayHbl Maparetuca k xarty Cesepo-3anaaHoin Esponei.

B nosaHemankonckom HaccenHe cepoBOAOPOAHOE 3apaxkeHue 6bino Hanbonee cunbHbLIM,
n3-3a vero dayHa KOHUA ONUroueHa—Hayana MUOLEHa NOYTU Heu3BeCcTHa. JTO Bbi3biBaeT
ocobble TPYAHOCTU NPU YCTAaHOBNEHWU ONWUFOLEH-MUOUEHOBOW MPaHULbl U PEKOHCTPYKUNK
6acceniHa (kaBKasckoe Bpemsa) .

Hanbonee apesHum, 6GeccnopHo muoleHoBbIM BacceiiHoM BoctouHoro Mapartetuca AasnAeT-
CA CakapaynbCKWi, ¢ pa3Hoobpa3Hoi, OueHb TennOBOAHOW (hayHOW MONNKCKOB, COAEPXaB-
wen 6onblioe YMCNO BMAOB M poaos, obuwmx c arreHByprckum bBacceiHom 3anaaHoro MNapa-
TeTuca. OpHaKo B cakapaynbCKOM KOMMAEKCe MMEeTCA 3HaYMTesibHOe YNCNOo BUAOR, HEM3BEeCT-
HbIX B 370 BpeMA HM B LlenTpansHon Espone (3anaadbin Mapatetuc), Hu B CpeansemHo-
Mopbe. 37O NO3BONAET NPEANONOXWUTL BO3MOXHOCTb NMPOHUKHOBEHWA (ayHbl B paHHeM
mMuoueHe B BocTouHsbiin MapateTuc TakKe 3 MHAONEPCUACKOro pervioHa Tetuca.

B koHue maiikona (kouaxypckuit 6acceitH) Boctouneii [apareTuc BHOBb 3aMKHYNCA
1 onpecHuncAa. B 3anagHom MMaparetuce 8 310 BpeMA (MO3AHWUI OTTHaHrKi) cyulecTBoBanu
pa3obuieHHble 6accelitbl, umesLumne ¢ BoctouHbim MapaTeTucomM nullb 3rN30AMYECKUE CBA3M,
Korga cneunduyHbie CONMOHOBATOBOAHbIE TPYNIbI MOMMIOCKOB NMPoHUKanuM u3  3anagHoro
Mapatetuca B BoctouHwiit (Rzehakia, Limnopappia, Congeria) u Hao6opor (Eoprosa-
dacna) (5].

B uenom ana | u |l uuknos passutua Mapateruca Gbina xapakTepHa ewe cnabas audde-
peHuvaumAa Ha BoctouHbii v 3anagHbii MapateTuc, A0 cpeaHero MuoueHa COXPaHAMUCH
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cneundmyecKke ycrnoBuA OCAAKOHaKOMNNeHUA (Hanuune CepoOBOAOPOAHOIO 3aPaXkeHWA) .
Mo3tomy, BEPOATHO, NPaBOMeEPHO 06bEeANHEHWE 3TUX ABYX LWKOB NoA HasBaHwem 3onapa-
Tetuc [6]. Ho npv aTom Hayanom ero cneayer cumTaTh PaHHUA ONUFOLEH, @ He 3repuii.

Cneaytowmn — |11 umukn, kotopeit CeHewem BblgeneH kak 3tan MesonaparteTuc, xapak-
TepusoBancA vetkou auddepeHumnaumen [Mapatetnuca Ha BocTouHbi u 3anagHbii, a anAa
BocTounoro MapateTuca — nocteneHHon Bce Bonee yCUNMBaOWMWACA U30NALNEN OT OTKPbLITbIX
BoA Tevuca, Torga kak 3anaaHbiv MNapaTeTuc B Hayane v B KOHLE 3Tana AOCTaTOYHO WNPOKO
coobwanca ¢ Tetucom u Ha toro-zanage (co CpeansemHomopbemM), v Ha toro-soctoke (c
NHpo-MNaundmkoin yepes BoctouHoe CpeansemHomopee) [7].

Hauano uukna B BoctouHom [Mapatetuce oTmeyaetca obpaszoBaHnem TapxaHckoro 6accein-
Ha, KOTOpbIK Bbin MOPCKUM 6GacceMHOM C CONEHOCTbI, BAN3KON K HOPManbHOM, LUMPOKO
coobwaswmmea ¢ 3anagHbiMm [Mapatetucom (kapnatckum u paHHebaaeHckum BaccenHamu) ,
a TaK>Xe, BO3MOXHO, U C BOCTOYHO-CPeAW3EMHOMOPCKOM yYacTbio TeTuca. PaHHeTapxaHckan
thayHa Obina npeacraBneHa NONUranuMHHbLIMU Monnckamu, dopamunndepamm, MOPCKUMM
exxamu u ap. MeHee pa3Hoo6pasHbii POAOBON COCTaB, a TaKXXe ABCTBEHHO BbIPaXkeHHbIN
3HAEMWU3M Ha -BUAOBOM W MNOABMAOBOM YPOBHAX U MENKOPOCNOCTb 60MbWMHCTBA BUAOB
MONNOCKOB B CPeAHEM W MO3AHEM TapXaHe CBUAETENbCTBYHT O HEKOTOPOM MOHMXKEHWM
CONEeHOCTM U1, BO3MOXHO, Gonee HWU3KOW TemnepaType BOA, YeM B Hayane TapXaHCKOro
BPEMEHN.

Cnepyrowmin 3a TapxaHCKMM — YOKPaKCKUK BacceiH nmen HeECKONbKO BonbLluyo naowaans,
YyemM TapXxaHCKuW. XOTA coneHocTb ero 6bina, No-BMAMMOMY, AOCTAaTOYHO BbICOKOM (Hanuuue
NONUranuUHHbLIX MONMIOCKOB, MLAHOK, MOPCKUX €)XeW), HO BCe >Xe B KaKOW-TO CTeneHu
OTKNOHANACh OT HopMansHoW. Bonblaa yacTb YoKpaKcKol hayHbl Bbina reHeTUMECKN CBA3a-
Ha C TapXaHCKOW, HO WMMENWUCb HEKOTOPble MOPCKUE BuAbl, KOTOPbLIE, BO3MOXHO, NPULLNU
TONbKO B YoKpaKe. ATOT haKT, a Tak>Ke COXpPaHeHMe MOPCKOro Tuna ayHbl B TeyeHue nepeown
NONOBMHbI YOKPAKCKOro BPEMEHU CBUAETENLCTBYIOT O TOM, 4TO YOKpPaKCKui BacceiH nmen
AOCTaTOYHO LWMPOKYH CBA3b C TeTncom. 3To coobuieHune 6bino, CKopee BCero, Ha lOro-BoCToKe,
TakK KaK MMEeHHO 3aeck HabnoaaeTcA Hanbonbliee pasHoo6pasue ayHb!.

B nosaHevokpakckoe BpemA BocTouHbit MapateTuc Hauan 3amMbiKaTbCA W ONPECHATLCA,
YTO BbI3BaN0 BbIMUPaHUe NOAaBNAOWEro 6ONbLWMHCTBA MOPCKUX BUAOB.

Ewe 6onblien nsonAauven xapak TepusoBanca KaparaHckui 6acceiH, KOTOPbIM 3aKOHYUN-
ca Il unkn. 3T1oT GaccertH GbIN NONHOCTLIO M30NNPOBAH OT OTKPLITbIX MOPEN U UMeN 3Haun-
TenbHO OTKMOHABLUYCA OT MOPCKOW coneHocTb. [loHHas chayHa ero 6bina pe3ko obeaHeHa
M NpeacTaBneHa Nuib HEMHOTUMW 3HAEMUYHBIMW POAAMU U BUAAMU MONMIOCKOB, OCTPaKOoA
u thopamMuHucep, CBA3aHHBIMU NPOUCXOXKAEHUEM C YOKPAKCKUMU MOPCKUMKU hopmMamu,

Tonbko BO BTOPOW NONOBMHE KaparaHCKOro BPeMeHW 0Tmevanocb coobuieHvie ¢ Boaamm
TeTuca Ha HOro-BOCTOKE, KOTOPOE BbI3Bano O4YeHb KPaTKOBPEMEHHOe NOoABMEHWe paga Mop-
ckux BWAOB popos Callista, Eastonia u cBoeobpasHbiX TaneTMH U3 ABYCTBOPOK, a TaKke
ractponoa n3 cemencts Naticidae, Trochidae, Nassariidae, Muricidae. ConeHocTb B TeueHue
3TOro KPaTKOBPEMEHHOTro coeauvHeHuWA ¢ TeTUCOM, BEPOATHO, 3aMeTHO He W3MEeHAnach.

[OnAa KaparaHckoro BpemeHu 6bino xapakTepHo obpasosaHue runcoB. BoamokHo, atomy
3Tany MOXeT 0TBevaTb 3Tan rMnco- u coneHakonneHua cepeanHsl GageHa.

Cneayrowmii 1V umkn passutua BoctoyHoro lMapatetvca Ha4yancA ¢ KOHKCKOrO BpeMeHwu
M NPoAO/IKanNcA A0 KOHUa capmara. B Havane koHkckoro Beka (captaraH) BoctouHbiv Mapa-
TeTMc BHOBb o6pen poctaTouyHo wupokoe coobuleHne ¢ TeTUCOM, Tak YTO CONEHOCTb B 3TO
BpeMA ctana 6nu3ka K HOpPManbHO MOpPCKOW, u 6accerH 3acenunu nNonuranuHHble BUAbI
MONNIOCKOB, MLUAHOK, WrNOKoXux, ¢topamuHudep, octpakos u Ap. KoHkckui BHacceinH
3aHUMan NPUMEPHO TaKYyH XK€ UMM HECKONbKO MEHbLUYO NAowaab, Yem npeaLlecTBOBaBLUUA
KaparaHckuit. Ero ceasb ¢ TeTucom ocyuwiecTeBnaAnack, CKopee BCEro, rae-To Ha 10ro-BocToke,
0 YeM CBMAETENbCTBYET Hannuve KOMNNeKcoB Hanbonee NONUranMHHbIX BUAOB B BOCTOUHbIX
M K0ro-BOCTOMHbIX paoHax (3akacnuin, BocTouHaa py3auA). ATo coeanHeHVe, NO-BUAUMOMY,
MOFN0 NPOXOAUTL Yepe3 BOCTOUHYHO Typunio unu Npan [8]. B To e Bpema He UCKNIOYEHO,
YyTO capTaraHckoe Mope MMeno Tak)e coobuieHne u ¢ nosaHebaneHckum mopem 3anaaHoro
Mapatetnca [9].

e —
Puc. 2. YepeposaHue BaccenHoB paznuuHoro tuna BoctouHoro lMapaTetuca B HeOreHe U ux KOPPenAUUA ¢

3anaaHbiM Mapatetncom n Cpean3eMHOMOpPbLEM
YcnoBHble 0603HaueHUA cM. Ha puc. 1
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CapTaraHckoe MOpe NpoCyuiecTBOBaNno CpaBHUTenbHO Heaonro. C HayaBlWMMCA Hapylue-
HMEM CBA3U C OTKPbITbIMW BOAAMU TeTWCa OHO CMEHUNOCb MEHEe CONEHbIM BECENAHCKWUM
MOPeM, B KOTOPOM LMPOKO Paccenunuch 3BpuranvHHble, 4acTo 3HAEMUYHble BUAbI, BO3HUK-
wwe eule B Haubonee pacnpecHeHHbIX y4acTKax capTaraHcKoro Mopa.

B caMOM KOHUE KOHKCKOTO BE€Ka NpoX3oLUna o4YeHb KPaTKOBPEMEHHaa UHIpeccuA Mop-
CKUX BOA, NOBMEKLLAA HOBbI Npoxope3 Mopckux dopm (Turritella, Natica, Murex, Chlamys
u ap.) . 3To KpaTKoBpeMeHHoe cobbiThe cKa3anoch, 0AHAKO, BO MHOTUX PallOHax KOHKCKOIo
Bacceiiva 3ananHaa TypkmeHus, MTpysun, Mpeakaskasse, HM30BbA [JoHa n 1.4.) .

B 3anapgHom Maparetuce KoHkckomy Gacceitdy otsevaer no spemexu [MosaHeGaneHckui.
Tak e, kak u B BoctoyHom [MapateTuce, Ha Havano no3aHero 6aaeHa NapalT TPaHCrpeccuBs-
HaA ¢haza u rocnoacTBo 6orarbix GEHTOCHbLIX COOBWLeCTB, COCTOABLUMX M3 NOAUTanUHHbIX
BUAOB MONMIOCKOB, UMMOKOXUX, KOPannos, MLaHok, dopamuHudep u T.4.

C nosaHero BageHa, no CeHewy, HayancA nocneaHuWit, BbigeneHHbIn UM 3tan — Heonapa-
tetuc. K KoHuy noaaHero GageHa B oTAeNbHbIX Hanbonee pacnpecHeHHbIX y4acTKaxX Havyanoch
opMUpOBaHME 3BPUranMHHOM 3HAEMMUYHON ByrnoBckoi ayHbl, BO MHOFOM COOTBETCTBO-
BagwWei no cocrasy sBecenaHckon (10). B koHue GyrnoBCKOTO BPEMEHU TaKXe O0TMevaeTca
npoxope3 MOpPCcKux Buaos. KoHKCKoMY 1 No3aHeBaseHCKOMY BpemeHM OTBEYaeT cpeaHecep-
paBanuICKuin 3tan, B Te4eHWe KOTOPOTro, . MO-BUAMMOMY, Npou3oLuno oTaeneHue Cpeaunsem-
Horo mopa ot UHao-Mauudmku (pacnag Tetuca) .

K Hauany capmatckoro Beka cBA3b C MUpOBbIM OKeaHOM MO3AHEKOHKCKOro (BecenAHCKO-
ro) v nospHebageHckoro HacceiiHoB npexkpaTunack. flocneaoBaBlaA TPaHCrpPeccua Npusena
Kk o06pa3oBaHMI0 OrPOMHOTO MOflyMOPCKOro 3aMkHyToro Capmatckoro 6acceitHa, nuib
anu3oauyecku BcTynasBwero B cBA3b co CpeausemHomopbem. OcHoBHaa ero vacte (0,8
nnowaaun) ortHocunace K BoctouHomy [Mapatetucy u 6bina npeacTasneHa o6LWNPHLIM
OBKcuHo-Kacnuiickum  GacceiHOM, KOTOpPbI coobwancA ¢ Hebonbwum  [laknitckum
BosoemoM. lNMocnegHuin yepes y3kun TpaHcKapnatckuii nponue 6bin cBA3aH ¢ MaHHOHCKUM
bacceiiHom 3anapHoro [Mapateruca. B uctopun Capmarckoro 6acceitHa XOpPOLIO pa3nuyaroTcA
TPu nepuoga ero passutuA. (10 CPaBHEHUIO C NPeALIeCTBYIOWUM BPEMEHEM B paHHeM cap-
mate npousowno obeaHeHwe Bcex rpynn opraHuamos [11, 12] 8 peaynbrate BbIMMpaHUA
6onbLIOro Yyucna NonuranuHHbIX PoAOB, YTO 6biNO BbI3BAaHO MOHWXKEHWEM CONEHOCTU BOA.
B 3Toi obcTaHOBKE PacnpoCTpaHUNUCh HEMHOTME 3BpUranuHHbie BUALI MONMIOCKOB, OCTPa-
KOA ¥ APYTUX rpynn; HEKOTOPbIE U3 HUX C TEYEHUEM BPEMEHM AaJIW Hayano MHOMOYUCAEHHbIM
3HAEMUYHBbIM BuUaaM. Jluwb B NMaHHOHCKOM BacceiHe U B 3anagHon yactu dekcuHo-Kacnuin-
CKOro CONeHOCTb OblNa HeCKONbKO BbilUe, Y€M MO3BOSANO CYLLECTBOBATbL 34eCb HEKOTOPbIM
Bonee unyu MeHee MOMUraNUHHLIM BUAAM MOMMIOCKOS. )

Coctae capmatckux monsntockoB 3BkcuHo-Kacnuiickoro, [axkwitckoro u MaHHOHCKOroO
BOAOEMOB NPU 3HA4MTENLHOM CXOACTBE UMEN M paj pa3nuuuii. B TeyeHue scero capmatckoro
BexKa Hanbonee pa3HoOOOpasHble KOMMNEKCbI MONMIOCKOB bbinu B IJBKcuHo-Kacnuiickom
sopoeme. CneayeT NOAYEPKHYTH, Y4TO NPUCYTCTBME HEKOTOPbIX OPM TONMLKO B DBKCUHO-
Kacnuitickom v ManHoHckom BacceitHax yKasbiBaeT Ha BO3MOXKHbIE 3NVM30AUYECKUE UX CBA3W
B 06xoa [axuiickoro Bogoema, HayMHana C paHHero capmarta (uepes [anuuuiickuii 3anuB) .

B Hauane cpeaHero capmarta 3Hau4MTEALHO W3MEHWUNUCHL OYEPTAHUA B OCHOBHOM 3BKCUHO-
Kacnuitckon yacTu BacceiiHa: B OAHWX paifOHaX OH COKPATWACA NO NAOWAAW, B APYIUX —
pactuvpunca. B cpegHecapMmatckoe BpeMA cpeam ABYCTBOPYaTbIX MOJINMIOCKOB NONHOCTbIO
ncyesnu ymepeHHo nonuranuuHele dopmel. Mpu ewe 6onblwem ycuneHun npoueccos BUAO-
obpa3oBaHWA NOABUNOCE BONbLLOE YMCNO HOBLIX 3HAEMUYHBLIX U cneundnyHbix BUAoB. Moaob-
Hble U3MEHEHWA NPOUCXOAMNIM W CPpeau APYFUX rpynn MOPCKUX OpraHu3sMoB. XapakTep
cpeaHecapmaTCcKoW bayHbl B LEfIOM YKa3biBaeT Ha NPoAONKaBLUeeCA NOHUXKEHUe CONeHOCTH
BOA, XOTA B NepBOi NONOBMHE CPeAHero capMara, no-sMauMomMy, ellle BO3HUKANM 3nu30auYec-
Kue cBAsu co CpeansemHoMOpbEM, Ha 4To obpalanu sHuMaHue U.B. Benraunckuit, 11.C. Be-
NOKPLIC U Ap. HA OCHOBaHWW aHanu3a KOMNNekcos dopamuHudep, ceAeHTapHbIX MOAUXET
1 BoAopocnei. Hanuune HeKOTOPOro NOBbLILEHWA CONEHOCTH BOA B 3TO BPEMA NOATBEPXKAAET-
CA yBenu4eHWeMm TAXKENnoro usotona kucnopoaa O'® B pakosuHax Mactra u Cerastoderma
U3 cpejHecapmMatCkux otnoxeHui 3anapaHoro [lpeaxaskassa (onpepenenus C.U. Kuawko
no cbopam H.M. MapamoHoBo#) .

Co BTOpPOII NONOBUHLI CPeAHEro capMara B pesynbTaTe ucueaHoBeHUA TpaHCKapnaTckoro
nponueBa B 3anajHon 4actu [lapateTuca copmMMpoBancA ConoHOBaTOBOAHLIV . MMaHHOHCKMIA
BOJOEM, B KOTOPOM B Te4deHue MaHHOHCKOro BPEMEHW BO3HWKNA MOMHOCTLIO 3HAEMUYHAA
thayHa MONNIOCKOB.
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B obnactu BoctouHoro [lapateTca B 370 BpeMA MNpPOA0/Kan CyllecTBoBaTh 6acceitH C
capmatckoro tuna cayHou.

B Havane nospgHero capmata IBKcuHo-Kacnuiickuit u [lakuitckuii BOAOEMbI COKPATUANUCH
B pa3mepax. borataa cpepHecapmarcikan hayHa MONNIOCKOB, KakK W APYTUX TPYNN AOHHbIX
6ecrno3BOHOYHbLIX, NOYTH MNONHOCTHIO BLIMEPNA B CBA3U C AanbHENLUMM MOHUXKEHUEM CONEHOC-
™M BoA. M3 monniockoB wupoko 6Gbinu pacnpocTpaHeHbl NUb HEMHOrME NpeacTaBUTeNny
cemeictea Mactridae. B 3anaaHoi yactu Capmarckoro 6acceiiHa BpemeHamu NPoMCXOAUMNo
ewe Gonbuiee pacnpecHeHWe BOA, YTO NPUBOAUNO K PacCeneHWo CONOHOBAaTOBOAHbIX KOH-
repum.

K KoOHUWy no3aHero capmarta BCe OpPraHu3Mbl MOPCKOFO MPOMUCXOXAEHWUA UCYEe3nu, 4To,
No-BUAUMOMY, Gbifio CBA33HO C AanNbHEMLUIUM MOHWKEHWEM coneHocTu Boa (Hwke 3—4%).
B oTaenbHbiX MeNKOBOAHbLIX PaliOHax Ha4ancA PocT MLIAHKOBbLIX GUOrepmMoB, COCTOABLUMX
NOMTY UCKNIOYUTENBHO U3 NPeACTaBUTENE OAHOIO OYeHb 3BPUranuHHOro Buaa Membranipora.

A6contoTHble AatupoBkn [11, 13] yka3blBalOT Ha BO3MOXHOCTb KOPPENAUUU HUKHErO
capmMaTta C BepXHUM ceppaBannem U CpefHero—BepPXHEero capmMara — C HUXHUM TOPTOHOM.

B nocnecapmarckoe BpemMA B obnactu BocrtouHoro lMapaTtetuca HayancA HOBbIA UMKN
(V) — m3oTuueckwnit, Toraa Kak B 3anaaHoi wactv Mapatetuca npoAomKanca npeasIAyLmi
uuKn, HavaBWWUUCA B nosaHebaaeHckoe BpemA u BbigeneHHbin CeHewem Kak 3tan Heonapa-
TeTuc. :

MaoTuuecKuit aTan HavyancA C HOBOI MOPCKOM TpaHcrpeccuu. Bonblias cteneHs aHaAEMU3Ma
pPaHHEM30THYECKUX MONNICKOB M dopamunudep 3acTaBnAeT npeanonaratb, 4TO CBA3b
BoctouHoro [lapartetuca ¢ oTKpbITbiMuM Boaamu CpeanszemMHoMOpbA 6bina - 3aTpyAHEHHOW W,
CKOpee BCEro, lifa Yepe3 Kakon-10 npoMexxyTouHbii Baccein [11, 14] . Haubonbiiee pasHo-
o6pa3ve MOpPCKUX BUAOB, B TOM u4ucne Hanuuve Havbonee nonuranuMHHbLIX ANA M30TUCa
¢dopm B o06nactu PuoHckoro 3anuea (3anaaHan pysua), nossonAwT Aymartb, 4TO 3TO
CBA3b OCYLLIECTBNANAch rAe-T0 Ha IOro-BOCTOKE, Yepe3 TeppuTopuio coBpemeHHow BocTtouHow
Typunm unu Upana [15]. Kpome Toro, coeamHerne co CpeanseMHOMOpPbLEM MOrNo Mnm 7]
yepes paiioHbl rpeveckoint MakegoHum, ¢DpaKvm 1 eBpOnencKomn Typuuw [16].

PaHHeM3oTuueckaA TpaHcrpeccuAa He 6bina OAHOMOMEHTHOW M, NO-BUAMMOMY, pa3BuBa-
nack HepasHoMepHo. B camoM Hauane B8 GacceiiHe o6uTtany nuis HeMHorue Haubonee 3Bpura-
NuHHbIE Mopckue opmbl. MecTamu MLUaHKK NPOAOIKANMU CTPOUTb MENKUe KenBaKoBUAHbIE
6uorepmMol, XOTA OCHOBHbIE UX NOCTPOWKM, CO3AaHHble B NO3fAHecapMaTcKoe BPeMA, OKasa-
nuce norpe6eHHbIMU TEPPUreHHbIMU OCagKaMu paHHeM30oTuyeckoro mopAa. Mpu pazsuTtum
TpaHcrpeccuu pasHoobpasme AOHHON thayHbl YBENMYUNOCE U CTano HaubonbIMM BO BTOPOIA
NONOBWHE PaHHEero M30TUCa, KOTAa MOPCKWe 3NeMeHTbl NPOHUKNU B OKpPauHHbie Hanbonee
ONpecHeHHbIe Y4acTKu, B ToM uucne B [lakunitckuini BogoeM. K KOHUY paHHero mM3oTtuca Haua-
nacb u3onAauuA BoctouHoro lapateTuca, B CBA3M C 4eM CONEHOCTb MOHM3WUNAChL, U MOPCKaA
¢hayHa Hayana 3amewlaTbCA CONOHOBATOBOAHOW, KOTOpaAa B MO3AHEM3OTHWYeCKOe BpemMA
CTana rocrnoACTBYIOLLEN.

Mnowaaps no3aHemaoTuyeckoro bacceiiHa B pAje PaltoOHOB COKpaTunach, B APYFvX Xe,
Hao60opoT, paclumpunace, NO-BUAMMOMY 3a CYeT NPUTOKA NPeCHbIX BOA B 3aMKHYTbI BacceiH,
C ManHoHckum BacceiHoM nosgHem3aoTuueckuii Boctoudbid Mapatetuc, Tak e Kak u paH-
HeM30TUYecKui, He cooblianca.

Yto e kacaetcA Cpeau3eMHOMOpPbLA, TO B no3gHeM M3oTuce 6bina KpaTKOBpemMeHHaA
MHIrPeCCHA MOPCKUX BOA M3 3Toro BacceitHa B BocTouHbi Mapatetuc, cneasl KOTopow oTme-
yalotcA B 3anagHou pysumn u Ha KepyeHCKOM nonyocTpoBe, rae HalAeHbl MOPCKUWe cpeawu-
3eMHOMOpPCKUE 3NeMeHTbl. JTa MHIPeccuA, BEPOATHO, TaKXKe wWna c lro-soctoka. Maotuc,
fo-BUAMMOMY, AOMKEH CONOCTaBNATLCA C BEPXHEelW 4acThio TOPTOHA, YTO BbiTeKaeT U3 aHanvsa
thayHet [17]. Bo3MoXKHO, MaKCUMYyM M30TMYECKOW TPAHCIPeccuy BTOPOM MONOBUHbI PaHHEro
M30THCa OTBEY3ET MaKCMMYMY TOPTOHCKOW TpaHCrpeccum cepeavHsl ToptoHa [18].

B nocnenavHoHckoe BpemA B 3anagHom [lapatetuce M nocnemaotuyeckoe B BocTouHom
HauancA HoBbii uukn (VI) paseutnAa scero Maparetuca, B Hayane Kotoporo obpasosanca
06LWMPHLIN PaHHENOHTUYeCKUA BacceitH, hakTM4eCKN COCTOABLUMM M3 PAAA OTAeNbHbIX BOAO-
eMOB, COBAMHABLUMXCA Y3KUMWU unn wupokumu nponusamu: ManHoHckoro, Jakwiickoro,
3BKcuHckoro, Kacnuitickoro u 3reickoro.

B oTnuuve oT Bcex NpeablAyLIMX UMKNOB 3TOT UMKS HavancAa C npuxofa He MOPCKOW,
a AocTaToyHo pa3sHoo6pa3Hoi CONOHOBATOBOAHOM (hayHbl, HO COBEPLUEHHO YYXXAOW Npeabl-
AYWMUM M30TUYECKOMY U B KaKOW-TO Mepe NaHHOHCKOMY GacceitHam, 4TO 3acTaBriAeT Bbiae-
NATb 3TOT UMKN KakK CaMOCTOATeNbHbiN. AHanu3 cocTaBa ABYCTBOPYAaTbIX MONMIOCKOB M3
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HUXKHENOHTUYECKNX OTNIOXEHUI 3Tux BacceMHOB nokasbiBaer, 4To BocrtouHbitt lMapartetuc
(Dakuitckuit, IskeunHexuin u Kacnuitckuit 6acceitHbl) B caMOM Hayane paHHero noHTa coeau-
HuncA c¢ Jrerickum GacceitHom [19] u Bo Bcex atux GacceiHax pacrnpoCTPaHUNCA OAUH U TOT
we komnnekc thayHbl (Eupatorina, Dreissena, Parvivenus v ap.), Toraa Kak paHHenoHTUYec-
kanA tayHa lNaHHoHCcKkOro 6GacceiiHa BecbMa OTnuyanach, 6yAay4u TeCHO CBA3aHHOM C Npeabiay-
e naHHOHCKOM thayHon aToro GacceitHa. EAMHCTBEHHBIM POAOM NaHHOHCKOMO NPOUCX0XKAe-
HWA, BCTPEYEHHbIM B HMXHeM noHTe BoctoyHoro Mapatetuca, 6ein pos Paradacna. Hu oank
BOCTOYHbIA BUA B PaHHEM MOHTe, NO-BMANMOMY, He NpoHuUK B [MaHHOHCKUI GacceitH, Tak
Kak obwumMu popamMu AnA BCero pPaHHenoHTUYeckoro . 6acceiHa 6binn Tonbko Dreissena
u Congeria, Ho oHu Gbinn npeacraBneHsl B MaHHOHCKOM 6acceiiHe Apyrumu BugaMu, Yem
Ha BocToke (kpome C. digitifera). Bce ato rosoput o ToM, 4To cBA3bL 3anaaHoro u Boctou-
Horo [MapateTuca B paHHeM noHTe 6bina o4eHs 3aTPyAHEHHON.

MpeobnafaHue CONOHOBAaTOBOAHbLIX BUAOB B paHHenoHTM4Yeckom 6GacceitHe no3sonAer
rOBOPUTL O 3Ha4YUTENbHO MOHWXKEHHOW CONEHOCTM, XOTA 3Ta CONEeHOCTb Obin AOCTaTOYHOM
ANA CYLWECTBOBaHNA HEMHOIMMX 3BPUranuHHbIX Mopckux BuaoB (Parvivenus, Abra) .

PaHHenoHTUyeckult 6acceiH He GbiN COBEPLUEHHD 3aMKHYTbIM U MOI UMETb OYeHb 3aTpya-
HeHHY0 ¢BA3b ¢ CpeanseMHoMopeeM B paitoHe Ipeunn n 3anagHoi Typumu, Tak Kak MMEHHO
86n13M 3TUX palioHOB BCTPeYeHb! He TonbKo Parvivenus, Ho u Mactra [20] .

Cama paHHenoHTUYeCKaA TPaHCrpeccua MoXKeT 06BACHATLCA NO-pasHOMY, NpuyeM onpeae-
nAWUM (haKTOPOM AOMKHO NOCAYXUTb YTOYHEHUE CTPATUrPatM4ecKoro NONOXKEHUA NOHTU-
YecKoro pervoapyca.

Ecnuv noHT cooTBeTCTBYET Havyany MAvOUEHa, TO MOHTUYECKAA TPaHCrPeccuA A0 M3BECTHOW
cTeneHn MoXKeT 06BLACHATLCA BNUMAHMEM 0Ol paHHennuoueHoBow TpaHcrpeccun Cpeavsem-
Horo MopA. [MpoucxoxxaeHue paHHenoHTUYeckon cayHbl BoctouHoro MMapatetuca B 3TOM
cnyvae 6bIn0 CBA3aHO C NMMaHamu MeccuHckoro CpeausemMHoro mopsa, rae chopmupoBa-
nace ConoHoBaToBOAHaA (hayHa. ATOT BapuaHT B KaKOW-TO CTENEHN NOATBEPKAAETCA UCCNEeAO-
BaHuAamu XK. Pywa [21], koTopbi nMpuwen K BbIBOAY O MOCTEMEHHOM PacnpoCTPaHeHuu
CONOHOBaTOBOAHbLIX YCNOBUMA B MECCMHCKOM 6acceitHe B CBA3W C NMOCTENEHHbIM U3MeEHeHUeM
Knumara. :

Ecnu ke paHHenoHTMYecKoe Mope CyLUecTBOBano OAHOBPEMEHHO C MeccuHCckum Gaccen-
HoM [12],  TpaHcrpeccua [lapateTuca MokeT O6BACHATLCA YCUNEHWEM PevHOro CTOoKa,
BbI3BAHHOr0, CKOpee BCEro, KNMMaTu4ecKumu chaktopamu. L

lMpw 3TOM BapuaHTe TPyAHO NpeAETaBUTbL cebe NPOUCXOXKAEHUEe PAHHEMOHTUYECKON (hayHbI
BocTtouHoro lMapatetuca, KOpHU KOTOPOI ABHO YXOAAT B PaloOHbl, NpuMbikaswue K Cpean-
3eMHOMY Moplo (Oreickuii 6acceiiH) .

B nocneaytouwee noptacdepckoe Bpema (Hayano no3aHero noHta) lMaHdoHckuit BacceitH
cTan WUpoKo coobuiatecA ¢ [lakuickum, a nocneannii — ¢ IBKCUHCKUM. Jrerickui GacceiiH
npeKpaTun cBoe CyuecTBoBaHUE, U TONbKO MecTaMu, BO3MOXHO, OCTanucb U30NUPOBaHHbIE
BOAOEMbI, B KOTOPbIX NPOAOSKana CyLleCTBOBaTb NOHTUYECKAA, HO y>Ke BeCbMa n3MeHeHHan
cayHa [HxHaa TypumAa (212)]. Ha BocToKe Mope pe3ko COKPAaTUAO CBOU pa3mepsb! U yWwno:
B NMpeAeNibl COBPEMEHHbIX cpeaHero u toxHoro Kacnua, notepAB cBA3b ¢ OBKCUHCKUM bac-
ceiiHoM Ha cesepe. OaHako, BEpPOATHO, Ha toro-sanage (B pavioHe 3akaBKka3bA) Kakoe-To
coobuieHne BpemMeHamu 6bino B TeveHue BCero Mo3gHero MOHTa, TaK Kak B BepxXHeW 4actu
NOHTUYECKUX OTnoXeHun Asepbainf>kaHa (6abagxaHcKkue CAOM) OTMevaloTCA Buabl, obwue
C BEPXHUM NOHTOM IBKCUHCKOro u [akuickoro 6acceiHoB.

B koxue noHTa (6octhopckoe Bpema) MMapatetuc ewe 6onee cokpatuncA, u MaHHOHCKUM
6acceiiH NOMHOCTBIO MpeKpaTUn CBOe CYLLeCTBOBaHWE KaK CONIOHOBaTOBOAHbIV 6GacceitH,
Tak 4To [lapaTeTuc C 3TOrO0 BPEeMEHU CTan OorpaHu4YeH NULbL ero BOCTOYHOM 4acTbio. [akui-
CKUM M IBKCUHCKUI 6BacceiHbl NPOAOMKANU COEAUHATLCA, XOTA 3Ta CBA3b, NMO-BUAUMOMY,
6blna MeHee LIMPOKON, YeM B nopracgepckoe BpeMA. ConeHocTb nNo3aHenoHTUueckoro bac-
ceitHa, BepoATHO, ewe 6onee OTKNOHANAacb OT HOPManNbHOW, YeM PaHHEMOHTUYECKOro, Tak
KaK HUKaKUX 3BPUranuMHHbIX MOPCKUX 3/IEMEHTOB B 3TO BPEMA HEe 0TMEYanochb.

B kummepuitckoe Bpema BocTouHbiit MapateTuc coxpaHAn TOT ke XapakTep CONOHOBAaTo-
BOAHOTO BOAOEMA, HAaCeNeHHOro (ayHoW, CBA3aHHOWA CBOUM MPOUCXOXAEHUEM C NOHTUYe-
ckon. Haubonee obwupHeIM 6bin IBKCUHCKWIA BacceitH, Ha 3anage COEAUHABLUMUACA C
[akuiicknum, KoTopbin cobcTBEHHO NpeacTasnAn 3anuB OBKCUHA. Ha toro-soctoke OBKCUH-
cKkui BacceitH, NO-BUAMMOMY, COXPaHAN 3aTPyAHeHHYI CBA3b C elle NPOAOMKABLUUM CyLue-
cTBoBaTh 6abag)xaHCKUM BOAOEMOM, KOTOPbIA NO3)Ke NPEBPATUNCA B NOTHOCTLIO 3aMKHYTbI
npecHoBoAHbIN BanaxaHCKuit BogoeM, 3aHuMaswnit obnacts xHoro Kacnua u aenpeccuoH-
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Hble yuacTku AzepbaiiaxaHa u 3anagHo-TypKMeHCKOW HU3MeHHOCTU. COneHocTs KUMMepuii-
ckoro 6GacceitHa 6bina, no-suaumMoMy, euwe 6Gonee HU3KaA, YeM MNOHTUYECKOrO, TakK Kak
fpecHoBOAHbIE IneMeHThl 3Aeck Gbinu Gonee WKUPOKO pacnpocTpaHeHbl. XapakTepHbIM ANA
3toro 6acceiiHa 651N0 NOBbIWEHHOE COAEPXKaHWe Conen »enesa, YTo, BO3MOXHO, Bbino cBA3a-
HO C CYILLIECTBOBAHUEM B 3TO BPEMA apKoro, 6AM3Koro K Tponuyeckomy knumata (23).

B no3aHeKkumMepuiickoe BpemA B o6nactu IsKenHekoro 6acceida npogomxanca VI uukn,
HaYaBLIMICA B NOHTe, Toraa xkaxk B Kacnuiickon obnactv 3aTorT UMKN 3aKOHYUMCA W HAvancA
rosbit (V.I1) uukn.

B pesynbrate Ha Gonbuied 4YacTh IBKCUHCKOW obBnacTu B8 3TO BPeMA pacnonaranca
KYANbBHULKWA CONOHOBATOBOAHLIM BOAOEM, B KOTOPOM NpPoAoMKana pa3susarhcA ayHa
noHTHYeCKOro Tuna, a 8 Kacnuiickoi o6nacT¥ BO3HUK OFPOMHbBIN aKuarbifnbCKuil nonymMop-
cKoit BacceitH, npocTupaBLiniica of rop Anbbpyca Ha cesep, Aaneko BAasaAck Bray6e Pyc-
CKOI NnaTopMbi, MPUYEM MOPE 3aTONUNO GONbLIOE YACNO BPE3aHHbIX AONWUH NPEAAKYarbifib-
CKOTrO BPeMeHu, 1 no Haunbonee KPynHbiM W3 HUX 0Bpa3oBanuch rNyBoKMe NHFPECCUOHHbIE
3anuBbl. Boabl aKuarbiNbCKOro MOPA NPOHUKNWM TakXXe Ha 3anaa vepe3 Manbiy wnw npw-
nexkawiune paioHsl Ao KepueHcko-TamaHckoro nporuba, obpasosas 3aech 3anuB. Cyuwectso-
BaHuWe 3Toro 3anusa ObINI0O AOCTAaTOYHO KPaTKOBPEMEHHbIM M, BEPOATHO, COBNapano ¢ Mak-
cuMyMoM (Mnn ABYMA MakCMMyMamu) TpaHCrpeccuu, a B OCTanbHOe BPeMA Ha 3Toin Tep-
puUTOpPUM pacnonaranack CeBepHaA YacTb KyAnbHUUKoOro bacceitHa. Ha BOCTOKe aKuarbinb-
ckuin BaccenH aoxoaun Ao HU3oBLEB Amy-Llapbu.

NoHHaa cpayHa akuarbinbckoro 6acceliHa (ocobeHHO Monanockn u hopamMuHudeps)
MMena CoBepLUEHHO APYroin cocTas, YeM npeablaylume nnuoueHosble ayHsl BocTouHoro
Mapatetuca. OHa cocToAna M3 MOPCKUX, NO-BUAMMOMY, BeCbMa 3BPUranuHHbIX BUAOB.
Ha nepsbix 3Tanax cyliecTBoBaHMA GacceliHa MopcKanA hayHa MONMIOCKOB Bbina AOCTaTOYHO
6eqHOW Kak Ha POAOBOM, TaK M Ha BUAOBOM ypOBHe, 3aTeM OT HEMHOrQYUCNEHHbIX paHHe-
aKyarbifibCKUX BUAOB BO3HUKNN MHOTMe 3HAEMUYHLIE BUAbI, @ MNOCNEAHWNIA 3Tan CyLIEeCTBOBa-
HUA akKuarbinbCckoro bacceiiHa XapakTepu30BancA ero ONpPecHeHMeM U COKPaLueHWem, 4To
BbI3Bano BbIMUPaHMEe BGONLLWMHCTBA 3HAEMUYHbIX BUAOB U paccefieHne CONOHOBATOBOAHbLIX
APpeincceH.

Hanbonee 6GoraTtble -pasHoo6pasHble KOMMMEKChl hayHsl Kak MOSMMOCKOB, TaK U thopa-
MUHUep M OCTPaKoA OTMevanuch B LEHTPanbHoi YacTu GaccenHa (3anagHaa TypkmeHus,
Aszepbaiiixkan), a K cesepy 3TO pPa3Hoo6pasve MOPCKUX BMAOB MOCTEMNEHHO YMeHbLIANoCh
OAHOBPEMEHHO C BO3pacTaHWeM PONu CONOHOBATOBOAHbLIX M NPeCHOBOAHLIX chopm. Takxke
Becbma ob6eaHeHbl 6binu hayHUCTUYECKME KOMNMEKCbl B NPUAa3sOBCKUX U NMPUKONETAArcKux
paloHax, T.e. B OMNPECHEHHbIX OKPaWHHbLIX YacTAx b6accerHa. AKHarbINbCKUE MOMMOCKU
HECOMHEHHO CpeAu3eMHOMOPCKOro npoucxoxaeHuAa [24] v He cBA3aHLl reHeTUYecku ¢
capmarckumu [25]. OHuM Mornu nNpuidT 13 KaKoro-To NONY3aMKHYTOro BOROEMA, Cylle-
cTBoBaswero B obnactu BoctouHoro Cpeau3eMHOMOPLA, HO MYTU UX MPOHUKHOBEHWA B
Kacnuitcko-YepHOMOPCK Yo 06nacTt B aK4arbifNbCKoe BPEMA MoKa He NPocheXeHbl.

MHTepecHb! B 3TOM OTHOWEHUW HAXOAKW aKUarbifibCKUX MOMMOCKOB Ha 1Or0-BOCTOY-
HoMm Gepery [lapaaHensckoro nponuea [26]. Yka3biBaeT nv 3TOT hakT Ha nyTw npoxopesa
monnockos (Avimactra, Pirenella) u3 narys CpeanseMHoro mopa B 3BkcuHo-Kacnmiickuii
6acceiiH wWnW e Ha BO3MOXHOCTb CYLIECTBOBaHWA 3A4eCb 3anvWBa aK4arbiNbCKOTO MOPA,
OTKPLITOFO K CeBepy W He coeauHABluerocA ¢ Cpeau3eMHbIM Mopem, — CKasaTb TPYAHO.
Bo BcAKOM cnyvae, B aKuarbifie MOrna NocneaHwnin pas CyLiecTBOBaTb CBA3b BocTouHoro
Mapatetuca ¢ CpeansemHOMOpbeM Ha KOTO-BOCTOKe; No3e cooblieHue Bbino Tonbko Yepes
paiton [lapaanenn.

Bo BTopoii nonosuHe no3aHero nnuoueHa B JskcuHckon (YepHomopckoit obnactu Bo-
cTouHoro MapateTuca npoao/mKancA HayaBWMINCA ¢ NoHTa VI UMKN, u KyAanbHULKWA BacceiiH

' NOCNEAO0BaTENbHO CMEHWUIICA FYPUACKWUM, a 3aTeM vYayauHCKuM 6BacceitHamMu, KoTopble, no-
BUAMMOMY, MO CBOMM O4epTaHWAM Npubnmkanuce K coBpeMeHHOMy A30B0-YepHOMOpCKOMY
bacceliHy, HEMHOrO BbIXO/A 33 €ro KOHTYpbI B paiioHe 3anaaHoi I'pysun (PuoHckuir 3anus),
MNpuaszosbA (Tonbko rypuiickuii Boaoem) n nobepexxva [apaaHenn (Tonbko ¥ayauHCKMi) .
BoHHble ayHbl 06oux 6acceiHOB COCTOANM M3 MONMIOCKOB W OCTPaKoA — MOTOMKOB
KYANBHUUKUX BUAOB, K KOTOPbLIM B YayAUHCKOM BOAOEME MPUCOEAUHWUNUCH MNpULLeaLLne
u3 Kacnuiickoro 6acceitta D idacna.

B Kacnuiickoit obnactu BocTtouHoro [Mapatetuca B 3T0 BpeMA akKuarbifnbckui 6GacceitH
CMEHMNCA CONIOHOBAaTOBOAHLIM AnepPoHCKUM 6acceiiHOM, KOTOPbIM Ha nepBoM 3tarie Gbin
BECbMa OMPECHeHHbIM, TaK YTO B COCTase ero (hayHsl npeobnananu npecHosoaHble U Hanbo-
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nee yCTOi4YMBble K OMPECHEeHUI0 CONOHOBAaTOBOAHbIE MonnocKu. Havano paHHero anwepoHa
oTBeYaeT Hauany TpaHcrpeccuBHon ha3bl. K 3TomMy BpemMeHM OTHOCUTCA CyLieCTBOBaHMe
3anuBa, NPOTAHYBLUErocA, cornacHo AaHHeim [.H. Poa3AaHko, no MaHbivam noutu o Asoe-
CKOro MopA. 3a TpaHcrpeccuen nocneaoBana perpeccuA, a 3aTeM — BHOBb TPaHCrpeccun
nepBOiA MOMOBUHLI MNO3AHEro aniwepoHa, Ha4yano KOTOPOW XapakTepu3oBanocb NOABNEHUEM
n pacceneHunem [27] xapakTepHoi CONOHOBaTOBOAHOW (hayHbl MOMMKCKOB anwiepoHCKOro
TUMNa, KOTOpaA, NO-BUAMMOMY, CBA3aHa CBOMM MPOUCXOXKAEHUEM C aK4arbIIbCKUMW MOp-
ckumu chopmamu, kak cuutanu J1.W. Nasutawsunu, K.A. Actadeesa, A. Anu-3aae. B TpaHc-
rpeccuBHyto ha3y no3aHero anwepoHa BOAbl anuwepoHckoro bacceriHa, Kak M BO BPeMA
nepBOV TpaHcrpeccuu, noutu gocturanu Asosckoro mopAa. K KoHUy anwepoHa Havanvich
obenHeHue COMOHOBATOBOAHOW chayHbi M pacnpocTpaHeHue MpecHoBoAHbIX ¢ropm. Mocne Top-
KAHCKOW perpeccuu obpasoBancA BakuHckui HacceilH, 3aTeM CMEHUBLUUICA nocnesoBaTenk-
Ho Xasapckum, XBanbiHckum n HoBokacnuitckum. Bce 3aTu YeTBepTuuHble BaccerHbl Xapak-
Tepu30Banucb CONOHOBATOBOAHON hayHOW, COCTOABLUENA U3 NMOTOMKOB aniiepoHCKux ¢Gopm,
Tak 4To nocneaHuin umkn (V1) , HayaBLIKIACA B Havane ak4arbina, NPoAOMKANcA U B NnencToue-
He. B 3BKcuHcKON o6nacTu nocneaHuUin HeoreHOBbIN MOHTO-YayAuHcKuiA umkn (V1) cmenunca
4eTBEePTUYHBLIM, ANA KOTOPOro Bbino XapakTepHO 4YepeAOBaHWE CONOHOBATOBOAHLIX (apeBHe-
3IBKCUHCKUN n HoBO3BKCUHCKMIt BaccenHsl) n mMopckux (y3yHnapckuil, KapaHratckuin u
cobcTBEHHO YepHoMoOpCcKuii 6acceriHbl) ycnosuii.

Wtak, BO3HMKLWIWIA C Havana onurouexa MNaparteTuc B TeueHWe NepBbIX ABYX UMKNOB YHK-
UMOHWPOBAN KakK AOCTAaTOMHO eauHbi HGacceitH, a HaymHaA ¢ |1l uukna (¢ KoHua paHHero—
Hauana cpeaHero MuoueHa) 4eTko ob6o3Haunnock ero nogpasaeneHue Ha 3anaaHsii u Boctou-
Hbi BacceiiHbl. Hanbonee BbipakeHa u3onAumA 3anagHoro u Boctouroro Mapatetuca Gbina
B TeweHuve |Il uumkna (TtapxaH kaparaH), B KoHue 1V u B V unkne (cepeavHa cpegHero capma-
Ta—M30TUC), Toraa Kak B Havane |V umkna (paHHui capyvaT—cepeanHa cpeaHero) u B Havane
VI uukna (paHHuiA noHT—HaYano no3agHero) [MapateTuc BHOBb BbLICTYNan Kak eAuHbIN
BaccenH. .

B koHue nosgHero noHta (Bocthopckoe BpeMA) npekpaTtun CBoe CyllecTBoBaHue 3anaa-
Hbivi [MapareTuc, Toraa Kak NpeanonoXuTb cyuiectsoBaHue BocTtouHoro [Mapatetuca mMoXkHO
BMNNOTb 40 MMENCTOUeHa, Koraa B HOBO3BKCUMHKO-XBanbiHCKOe BpemA Kacnuitickuin n Asoso-
YepHoMopckuin GacceitHbl COeAMHANUCL Yepe3 panoH MaHbiveit, U TONbKO B ronoueHe Kacnui-
ckoe Mope n A3oBo-YepHoMopCcKuii BaccenH NOTepAnn BCAKYHO CBA3b.

CoeauHenve MapaTteTuca C OTKPbITbIMA MOPCKUMM BOAAMU Bbino Hanbonee LWMPOKUM Ha
nepsbix craguax |, Il v Il uMknos, npuyem B TevyeHue | uMKna cyuwiectsoBana WWPOKaR
cBA3b ¢ ATMaHTMKON, a coobueHune ¢ TeTucom Bbino 3aTPyAHEHHbIM, TOrAa KakK Ha4yMHaA C
cepeantbi |l umkna (caxapayn), ceasb MNapatervca ¢ ATnaHTUKO! NpeKpaTHnacs CoOBCEM.

Y710 Kacaetca cBA3M ¢ TeTucom, To oHa B TeveHue |I, |11, IV uMknos numena mecto Kak Ha
3anage, Tak U Ha BocTtoke [aparteruca, Takum o6pa3zom, BocTtouHbii Mapatetuc ¢ Tetucom
coobwancA Kak uepe3 3anaaHbii [lapatetuc, Tak U HeNnOCPeACTBEHHO C BOCTO4YHO-CpPeAu-
3eMHOMOPCKWMU U MHAOTUXOOKEeaHCKUMU parioHamu TeTuca. Mocne cpeaHero muoueHa, Koraa
TeTuc npekpaTun cBOe CylwlecTBOBaHWe BCneacTBue oTAeneHuA CpeausemMHOro mopAa oOT
UHao-Maundmkn, cease Mapatetuca ¢ CpeanszeMHOMOPbLEM. Ha OF0-BOCTOKE, NO-BUAUMOMY,
nmena mecto B Havane VI u VIl yuknos. lNocne akyarsina 3ToT NyTh NPOHUKHOBEHUA Cpeau-
3eMHOMOPCKUX BoA B BocTouHbii Maparetuc 6bin 3aKpbiT OKOHYaTeNbHO, U CBA3b ¢ Cpeau-
3eMHOMOPbEM OCYLLIECTBAANACL TONbKO B paiioHe [lapaaHenn.
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YK 552.5 : 551.35
NAJIEOOKEAHONOINNA U BbLICOKOAUCINEPCHbLIE MUHEPATDI!

(na npumepe BocTouHoM YacTu Tuxoro okeana)

3.H. TOPBYHOBA

UrcrutyT oxeanonozuu, um. I.11. Wupwoes AH CCCP

Mocxea, CCCP

B apceHane HOBOW Hayku naneookeaHonoruv umeerca Bonswon HaGop MeTOAOB ucche-
ROBaHWMK, KOTOPbLIe NO3BOMAKT BOCCTAaHOBWUTb YCNOBMA OCAAKOOOPa3oBaHWA Ha palHLIX
JTanax reonorv4eCKOM UCTOPUM OKeaHa. B vacTHOCTH, ANA 3Tux Xe uenen UCNonb3ywTCA
AaHHbie MUHEPanoruvecKux WUCCNeaoBaHWW, Nony4eHHbie nNpu rny6okosoaHOM BypeHuu Ha
""Tnomap YenneHgxxep”’. B Takom ke acneKTe paceMarpusaloTCA COBCTBEHHbIE M AUTepaTyp-
Hbleé MaTepuanbl O BOCTOYHOW 4YacTW TuXOro okeaHa, rae (GOPMUPOBAHME MUHEPanbHOro
COCTaBa 0CaAKOB TECHO CBA3aHO C aKTUBHLIM xpe6ToM — BocTouHO-TUX0OKeaHCKUM NOAHS-
Tem (BTT1), nocrasnAOWMM 3HAOTEHHBIW MaTepuan B BOogHyIo Tonwy. [nA nyywero nowu-
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Puc. 1. Pacnono»eHne n3y4yeHHbIX CTaHUNMA U CKBaXXUH BypeHunn
7 — craHuua; 2 — cKBaXuHbl BypeHus; 3 — ocb BoCTOYHO-TUXOOKEAHCKOrOo NOAHATUA; 4 — 30HbI
pasnomos

MaHUA ycnoBui MuHepanoobpasoBaHuA B APEBHUX TOMLAX CreAyeT, KPpome AaHHbIX BypeHuA,
OTBEYalLlNX APEeBHUM 3Tanam pPa3BUTUA OKeaHa, y4uTbIBaTh TaK>ke AaHHble MO MUHepanorum
coBpeMeHHbIX ocaakoB. CoBpeMeHHble W 4YeTBEPTUYHbIE OCaaKu Obinu M3yueHbl Hamu Mo
matepuanam 8-ro n 14-ro peitcos HUC "“"Omutpuit Mengenee’” n 24-ro peitica HUC ""Axape-
Muk KypuatoB’’, kotopble nposogunuce WHcTutyTom okeaHonorum AH CCCP B paitoHe
BTN (puc. 1). B 3toit yacTu Tuxoro okeaHa Gbinu BbiABMEHbl OCHOBHble 3aKOHOMEPHOCTH
pacnpeaeneHvA MUHepanoB Kak Ha noBepxHocTu ocaaka [1], Tak n B konoHkax [2].

MOHTMOPUANOHUT BCTPeYeH B TpexX PasHOBUAHOCTAX: >KeNe3wucTbie CanoHuTbl, Fe-MoHT-
MopunnoHuTbi u Fe—Al-MoHTMopunnoHutsl. MepBbie TAroTeloT ko BnaavHe bayapa 6nus
ocu BT, BTOpble — K ocu 1 chnaHramMm noaHATHA, TpeTbu — NpeobnanaroT 3a npeaenamu BT,
CymmapHoe pacnpeaeneHve MOHTMOPUANOHWTA nokasbiBaeT (puc. -2), 4To, 3a UCKIOYe-
HUeM paitoHa snaguHel Bayap, Baons ocu BTI npeobnapnaot peHTreHoaMopdHbie BELLEeCTBa,
no cnaHvram BTI ux koHueHTpauuA Bo3pactaeT Ao 50%, a panee Kk Gepery cKa3biBaeTcA
pa3basnaloLlee BIMAHUE UIINNTA, XNOPUTa U APYTUX MUHEPANOB.

[eHe3nc Fe-MOHTMOPUNNOHUTOB (CMeKTUTOB) B u3y4aeMoM paiioHe o6cyxaancA Bo MHo-
rux pabotax. Hanbonee uHTtepecHa pabota [3], noapo6HO ocBeTMBLUIAA rEOXMMUIO OCaAKOB
BnaavHel bayap, LleHTpanbHow BnagauvHbl U nnato Hacka. Beino nokasaHo, Kakas uyacTb
KaXxaoro 13 u3y4eHHbix 8-U 31eMeHTOB ONpPeAeniAeTCA Y4eTbiPbMA OCHOBHbIMU UCTOYHMKAMMU:
rUAPOTEPManbHbIMU, TEPPUTEHHbLIMU, TUAPOreHHLIMU N BUOreHHbIMU. 3HauYMTenbHaA 4acTb
TMAPOTEPMAnNbHOro >kenesa, NOCTYNalOWero B OCafAOK W3 30Hbl CNpeawnHra, nepeHocuTcA
TeYeHVAMU 3a ee npeaenbl U Tam, COeAMHAACb C GMOreHHbIM KpeMHe3eMoMm, 4epe3 Fe—Si
rens TpaHcthopmupyetcA B Fe-CMeKTuUTbl — Hambonee ycToitumBoe 06pa3oBaHMe B MOPCKUX
ycnoBuAx. YacTb ruapoTepmanbHOro >kefesa nepexoaut B NAOXO OKPUCTaNIM30BaHHbLIN
reTuT, KOTOPbIN B OCagKax BCTPEYaeTCA B Tex e panoHax, 4To u Fe-MoHTMopunnoHut. B
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Puc. 2. Pacnpeaenedve MOHTMOPMNNOHUTA BO (hpakuWn MeHbwe 1 MKM NOBEPXHOCTHOTO CNOA AOHHBIX
ocankoB (% OT CyMMbl FMIMHUCTBIX MUHEPanos)

1—4 — copepxaHue MoHTMOpunnoHuta: 7 — menbwe 10; 2 — 10—30; 3 — 30—-50; 4 — 6onsbwe 50;
5 — o6nactb peHTreHoaMmopdHbix MuHepanos; 6 — ock BTT1; 7 — nayueHHbie CTaHuumn

OTHOLWEeHUN TemnepaTyp obpa3oBaHuA Fe-CMeKTUTOB MMEIOTCA pa3Hble AaHHble. Tak, XeilH
nap. [4] ykasbiBanu no AaHHLIM U30TONUU KUCNIOPOAA HA ayTUTeHHOE CMEeKTUToo6pPa3oBaHue
npu Hu3Kon Temnepatype (+20,4 +29,6 8§0'%). Npyrue uccneposatenu [5], no aaHHbIM
M30TONUK, NOKa3anu, YTO CMeKTUT Ha rpe6He BTM u kortnosuHe Bayapa o6pasyetcA npu
30—50°C. Bo BnaavHe Bayapa 06HapyXunu HECKONbKO BbIXOAOB ruApoTepM. TemnepaTypa
cdbnounos 6bina okono +350°C. AnlomMocunukatbl Gbinn HaiAeHbl TONbKO Ha NOBEPXHOCTU
ocaaka (Tanbk, HOHTPOHUT) . Hamu HaingeH 3aeck Fe-canoHut, Al-MOHTMOPUANOHUT, KOTO-
pbi1 06pa3yeTcA No NennoBoMy matepuany B oKeaHe U Ha cywe [6].

Unnut (puc. 3) nmeer MakcumanbHbele KoHUeHTPauun 6nu3 nobepexba H>kHon AMepuKu
(ucknoYaA akBaTOPUanbLHYH 30HY) U B ceBepHO nonosuHe Tuxoro okeaHa. KxHee 40° 10.w.
oborauieHne ocaaKkoB 3TUM MUHEpPanioM CBA3aHO C BAuAHMEM AHTapKTU4YeCcKoro martepuka, ¢
ancBeproebiM pasHocom. BospactaHue KOHUEHTPaUWA UANUTE OBLIYHO UAET OAHOBPEMEHHO
C COOTBETCTBYHOLUM YBENWYEeHUEM COAEPXKAHMA APYTUX TepPpPUreHHbIX MUHEPanoB: BbICOKO-
AUCMEPCHOrO KBapua v nonesbiX LWNAToB. Ponb KaonuHUTa B U3yYeHHbIX OCaaKax HeBenuka,
a xnoputa Heckonbko 6onbwanA. KapTuHa pacnpeaeneHuA xnoputa 6nv3ka K unnuty, HO
KOHUEHTPauun Xnoputa Heckonbko Hmke (20—30%). 1o rosoput 06 obuiem c UNIUTOM, a
Take C APYrMMU MUHepanaMmu-uHAMKaTopaMu TeppureHHoro BbIHOCA MCTOYHUKE BellecTBa.
OaHako nonA MakcumanbHbIX KOHUEHTpauui xnoputa (>40%) 6nu3 30H paznomos (Yen-
neHpxep, Kyp4yatoB) yKa3sbiBatOT Ha BO3MOXHOCTb ¥ BTOPOro ero UCToYHnKa — apadoreHHo-
ro, CBA3aHHOr 0 C paspyLueHnem Nopoa AHa okeaHa — 6a3anbToB.

PacnpeaeneHne B 0cagkKax NepevYUCNeHHbIX FAUMHUCTLIX MUHEpanoB, OCHOBaHHOE Ha aHa-
nu3zax 6onee 100 npo6, NO3BOAMNO COCTaBUTbL KapTy ux nposuHumn (puc. 4). Baonb ocu
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Puc. 3. Pacnpepenenne unnuta BO GhpakuMnm MeHble 1 MKM MOBEPXHOCTHOFO CNOA AOHHBLIX OCaaKOB
{% ©T cyMMbi FAMHUCTBIX MUHEPanos)
7—3 — coaepxarue unnuta: 1 — meHswe 10; 2 — 10—30; 3 — 6onbwe 30; 4 — obnacTb PeHTreHo-
amopdHeiX mMuxepanoe; 5§ — oce BT 6 — usyuentbie cTaHumm

BT wwupokaAa nonoca OCaAKOB NPeACTaBfeHa nouytu MOHOMUuHepanbHbiMU Fe-MoHTMOpPUn-
NOHUTaMU HU3KOM CTENeHU OKPUCTANNU3oBaHHOCTU C NpeobnagaHMeM amMopdHbIX BeLecTs
# NMOX0 OKPUCTanNnnNM3oBaHHbIM reTutoM. Bnns BTI kK BOCTOKY OT 3TOW NONOChL! BbigenAeTcA
NPOBMHUMA XOPOWO W CpeaHe oKpucTannuiosBaHHoro Fe-moHTMopunnoHuta u Al-MOHT-
mopunnonuta. [anee Kk BocToky u 3anaay ot BT npeobnanaet reteporeHHan cMeCb MUHepa-
No8 XNOPUT—UAAUT—MOHTMOPUNNOHUT. Takum 06pa3om, 4eTKO YCTaHOBMEHO, YTO NO Mepe
yaaneuna ot ocu BT ponb sHporeHHoro Bknaga (mapkupyercAa Fe-MOHTMOPUNNoHUTOM,
reTMToM) nafaert 3a CYeT BO3PACTaHUA NPUMECK TEPPUTEHHbIX MUHEPAnoB (unnura, XNopuTa,
KBapua, nonesoro wnara, Al-MoHTMOpunoHuTa) .

3Tn 3aKOHOMEPHOCTU M3MEHEHUA COCTaBa MANHUCTBIX MUHEPANoB COBPEMEHHbIX 0CaAKOB
8 narepansHOM HanpasfieHMKW OT OCH aKTUBHOro XpebTa HaXOAAT OTPaXKEHUE B COOTHOLUIEHUU
OCHOBHbIX XUMUYECKUX KOMNOHeHToB. OTMe4aeTCcA 4eTKaA TeHAGHUUA YBENUYEHUA COAepKa-
HuA B ocagkax Al,03, K,0 n ymenbwenna Fe, O3 u MnO ot ocu BT Ha BocTOK. YMeHbLue-
HUE UHTEHCUBHOCTW ayTUreHHbIX NPOLECCOB B 3TOM HanpasneHuyM NPOABNAETCA B OTHOLLEHUU
Fe+ Mn/Alun Fe + Mn/Ti. MepBbii Moaynb UMeeT MaKCUManbHbie 3HaYeHnA 6113 ocu xpebra
(oxono 20) v scero 2,6—7 Ha cdhnaHrax NOAHATHA.

YKa3aHHbie 33aKOHOMEPHOCTWM pacnpeaeneHna rAMHUCTbIX MuHepanoe B pavioHe BT,
HaliieHHble ANA COBPEMEHHbIX OCaAKOB (naTepanbHas 30HaNbHOCTL), AOMKHbI, OYEBUAHO,
HaUTU OTPaXKEHUEe N B APEBHUX OCAA0UYHbIX TONWAX, BCKPbITbIX CKBaXKMHaMn rnyboKoBoAHO-
ro GypeduAa (puc. 1). 3aeck MOXHO NPOCNEAUTb UCTOPUKD (POPMUPOBAHWMA MUHEPanbHOro
COCTaBa OCafAKOB Ha npoTAXkeHun 6onee 70 MnH. net (c Mena Ao nneictoueHa). OcapouHble
TOoNiuM nNpoideHsl 0ObIYHO NOMHOCTbIO M 3aKaHuuBaloTcA BasansTom. Bo3pact ocagka Hag
fazanbToOM, Kak W BO3PacT camMux 6a3anbToB, 3aKOHOMEPHO MEHAeTCA B 3aBUCUMOCTU OT
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Puc. 4. OcHOBHbIE NPOBUHLMY MUHUCTLIX MUHEPaN0OB NOBEPXHOCTHOrO CNOA 0CaaKoB

1 — MOHTMOPMNNOHUTOBAA: @ — C NpeobnapaHneM aMOpP@dHbIX BewecTs, 6 — C HEBbICOKUM cOaep-
XaHueM amMop(HbIX Bewects; 2 — WUNNUT—XNOPUT—MOHTMOPUNNOHUTOBAA;, 3 — XNOPUT—UNNNTOBER;
4 — wnnvT—MOHTMOPUNNOHUTOBaR; 5 — ocs BTNM; 6 — 30HbLI pasnomos

PacCTOAHWA OT OCU crpeavHra. B okeaHax B TOM e HanpaBNeHUM OTMe4aeTCA 3aKOoHOMep-
HaA cMeHa natepanbHbiX ANA COBPEMEHHbIX W BepTUKanbHbIX ANA APEeBHUX (hOpMauui, 4To
CBA3AHO C TEKTOHUKOMW NUTOCHEPHbIX NAUT, C HApaliUMBaHUEM OKEaHCKOW KOpbl B CPeAuH-
HbIX xpebTax. OTW pAAbl NOAYuYNWU Ha3BaHMe PAAOB (OPMaUMi PaCLUMPAIOLLErOCA OkKea-
Ha [7].

B cmeHe KOMMNEKCOB TOHKOAWUCMEPCHbIX MUHEPanos No Mepe yBenuteHWA UX BO3pacta
B CKBaXwuHax OypeHuAa BNNOTb A0 6a3anbToB, O4YeBMAHO, AOMKHbI MPOCAEKUBATLCA TE e
3aKOHOMEPHOCTHU, 4TO U B COBPEMEHHbIX 0CaaKax no Mepe yaaneHuA ot xpebra.

PaccmoTpum HekoTOpble NpuMepb!.

CreamuHa 323 (obwan anvHa 731 kM) pacnonoxeHa B8 KoTnoBuHe BennuHcrayseHa Ha
rny6uHe 5003 M, kotopaa Ha 30 M npoHukna B Ga3anbToBble cnou. Mo nuTonoruvYecKkum
DaHHbIM OHa pa3peneHa Ha 5 yactei (puc. 5).

Do 506 m npeobnapaldT ocaaKu Ceporo UBeTa C Pa3HOW CTeneHbi NUTUUKauMn U npu-
MECbLI0 AMAaTOMEN, KOTOpbie HWXKe CMeHAKTCA Tonuwen 6e3 GuoreHHoro kpemHeszema. Huk-
Hue 63 M (MaacTpuxT-gaTckue Ccnou) npeacTaBneHbl XKENTO-KOPUYHEBbIM 0BoraweHHsIM
Kene3oM rAMHUCTLIM CRaHueM U coaepikar nennoBbiih Matepuan. OcHoBaHue 3TOro cnoA
neXxut Ha 6asanbte. HUXKHUE cnow ocaaka OTKNafablBanuCcb CO CKOpocThio 5B, rnybuHa okea-
Ha 6bina B8 meny 1500—2000 m u 6onee 2000 B paHHem MwuoueHe. B onuroueHe—paHHem
MUOLEHe BO3HUKNO AHTapKTU4ECKOe UMPKYMMONAPHOE TeyeHue, U MOCNEAYIOL,aA 3anuch B
ocaakax npeactaBneHa Typbuautamu y 6eperoB AHTapKTUAbI U KOHTYPUTaAMK,  UAYLUMMMU
BAOMb KOHTUHEHTaNbHbIX MOAHATAA. CKOPOCTU CeaAMMEHTauuu B 3TO BPeMA BbIPOCAU A0
100 B. ApKue cnessi NeAOBOro Pa3Hoca YCTaHaBNMBAKOTCA B PailoHe CKBAaXXWUHbI C PaHHEro
MUOLEHa, XOTA NbAbl AHTaPKTUALI AOCTUM NN OKeaHa 38 MAH. neT Ha3aa.

MocMoTpuM, Kak 3T U3MeHEeHUA yCcnoBuil 0CaaKoo6pa3soBaHMA CKas3anuCb Ha COCTaBe
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Puc. 5.) JIUToNOrvuA u cocras BbICOKOAUCNEPCHBIX MUHEPanoB B KepHax ckBaxuH (Bo hpakuvAx meHswe
1 MKM

1—9 — nutonoruA: 7 — rAMHUCTBIR Un; 2 — aneBpPUTOBO-FANHUCTLIA un; 3 — Kap6oHaTHLIA un, 4 —
FAWHUCTLIA Meprenb; 5 — KpemMHUCTbIA un; 6 — 6azanbT; 7 — rMMHUCTO-LEONUTOBLIA UN; 8 — KpemHH,
9 — ruapookucnsl xenesa; 70—78 — cocTaB BbICOKOAUCNEPCHbIX MUHepanos: 70 — MOHTMOPUANOHWUT,
17 — vunnuT, 712 — cMEWaHHOCNOMHBIE, T3— XNOPUT + KaONUHUT, 74 — FAUHUCTLIX MWHEpanos Het, 75 —
remmT, 76 — 6apuT, 17 — KAMHONTUNONUT, 718 — NanbIrOPCKUT



FAMHUCTBLIX MuHepanoB (puc. 5). B HukHeM cnoe, 3anerawwem Haja 6asanbTom, npeobnana-
eT auokTasapudeckuin Fe—AIl-MOHTMOPUNNOHUT XOPOLUEA CTeneHn OKPUCTanIn3oBaHHOCTU
KaK B TOHKUX hpakunaAx, Tak u B obpasue B LenomM. XUMUYECKUiA cocTas paKkumin MeHbLue
2 .MKkM. W3 3ton Yactu kepHa: Al,0; — 10—15%, Fe,O3; — 10—14%, MgO — oxono 3%,
K,0 —0,6—2,6%. :

Takoro posa MOHTMOPUNNOHUTLI (hOPMUPYIOTCA, OYEeBUAHO, NO MPOAYKTaM pa3foXKeHuA
6a3anbTOBOrO BYNKaHU3Ma, a Takxe Mo nennam, KOTopble, BEPOATHO, MOCTYNanu ¢ By AKaHu-
yeckux ocTpoBoB. Kak nokasanu reoxumuyeckue aaHHbie [8], B yxe cchopMupoBaHHyto Ton-
Uy NPOHWKAM TWAPOTEPMafibHbie PacTBOPbi, KOTOPbie o6Orauiany HwkHue crov PRAOM
anementoB (Ni, Co, V, Zn, Sr, Ba). 3T10T npouecc, no Hawemy MHeHU, MOr U3MEHUTb
UCXOAHbIW COCTaB MOHTMOPUANOHUTA, MO3TOMY MOMIHLIM aHanorom cospemeHHoro Fe—Al-
MOHTMOPUNNOHUTA, HanWaeHHoro no cnavram BT, ero cuutate Henb3Aa. OTmeuaoTCA Cneao-
Bble MPUMECH TEePPUreHHbIX UANUTA, XNOPUTa, KBapua v NoneBbiX WwnaTtos. HaiaeHbl ayTurex-
Hble MUHepanbl Tuna KnuHonTunonuta u retuta. lpucyTcTBYe NOCNEAHEro CBA3AHO C aKTUB-
HbIM NPUBHOCOM jene3a 6nu3 30Hbl XpebTa 1 NoCcneAYHOLEN ero NepeKpucTannmn3anuen.

Ha rpaHuue naneoreHa v HeoreHa: NPOU3OLWINO U3MEHEHWE YCNOBWIA OCaAgKOOOpasoBaHuA,
YTO HaWO OTPaKeHWe B COCTaBe FNMHUCTbIX MuHepanos. Beiwe HagbasanstoBoro 63-meTpo-
BOrO CMOA BNNOTh A0 CaMoOro Bepxa CKBaKuHbl MPUCYTCTBYET KOMMMNEKC TeppureHHbiX
BbICOKOAUCMEPCHBLIX MUHEPANnoB, XapaKTepHbIX ANA BbIHOCOB ¢ GeperoB AHTapKTuabl (Tarkke
M ANA COBPEMeHHbIX 0cagkoB). 3To unnutel 2M;, CMeLwaHOCNOWHbIA UNNUT-MOHTMOPUANO-
HUT (a0 60% pacluMpPAIOWMUXCA CROEB), XNOPUT, KAaoAWHUT, KBapu u nonesbie wrnatbl. Co-
OTHOLUEHNE 3TUX KOMMOHEHTOB HECKOSMbKO MeHAETCA Mo rNy6uHe; MOHTMOPUINOHUTOBLIN
KOMMOHEHT B 6GOMbLIeM KONUYECTBE BCTPEYaeTCA B HMKeNeXkawmx OT MOBEepPXHOCTU ropu-
30HTax W NajaeT BBEPX MO KepHYy, YTO, BEPOATHO, COOTBETCTBYET yAaneHuto cTtaHuum oT
cpeAavHHOro xpe6rta. B uenom Komnnekc MuHepanoB AOBOMbHO MOCTOAHHbIN, YTO rOBOPUT
0 eAMHOM TEPPUTEHHOM UCTOYHUKE UX BbiHOCA.

Bo Bces BepxHei Tonuie OCagKOB BMECTE C KOMMIIEKCOM [IMHUCTbIX MUHEPanoB oTme-
4aeTCA BbICOKOE COAep>KaHWe KBapua v nonesbix wWnaTtoB. [laHHble N0 U30TONUU KUcnopoaa
KBapLa NoKasbiBaloT, YTO OH Be3ae TeppureHHsin [9].

CkeawuHa 319 (anuHa 116,5 M) pacnonoxeHa Bo BnaanHe Bayapa Ha rny6uxe 4295 m.
Mo nMToNornYecKMM AaHHLIM CKBaKMHA AENUTCA Ha YeTbipe 4acTu (puc. 5) B 3aBUCMMOCTH
OT COOTHOLUEHUI XKene3ncrou KOPUYHeBOW MMnHblI U HaHoua. Bo3pacT BCKPbLITON ocafao4HOM
TonwmM kKonebnercA OT paHHEMWUOLEHOBOro A0 nneicToueHoBoro. HupkHue cnou -ocaaka
ne>kat Ha 6asanbte. BckpbiThle ocagku hopMUpOBanuCh Nog BANAHNEM ABYX FMaBHbIX UCTOY-
HukoB [10]: BoO-NepBbiX, 3TO 3IK30reHHbIN BYNKaHWYECKUA MaTepuasn, KOTOPbIA Ha Cylue
BbIBETPUBANCA A0 CMEKTWATa U MNEePeHOCUNCA ro-BOCTOUHLIMU BeTpamMu ¢ BynKaHoB AHpAc-
KOW AYyru; BO-BTOPbIX, 3HAOrEHHbIA, B OCHOBHOM IMAPOOKUCAbLI ene3a. B aAByx BepxHux
ropu3oHTax TrNUHUCTbIe MUHepanbl npeacTaBnedbl Fe—Al-MOHTMOPUANOHUTOM HU3KOMN

" CTENeHU OKPUCTaN/IM30BaHHOCTU C WIMPOKUMU U cnabbimu oTpakeHuAamu (001) u (002).
Ha rny6uHe 5,7 M 6bin oTMeuyeH 6aput, BCTpe4Yaemblii B 3TOM painioHe u paHee [2]. B aByx
HUXXHUX FOPU3OHTAX MIUHUCTbIE MUHepPansl He 6bINN HalaeHbl, BbIABNEHbI TOMbKO CNefoBbie
KOMMYECTBA KANHOMTUNONNTA U NNOXO OKPUCTANNN3OBAHHbIA FeTUT.

CocTaB BbICOKOAWUCNEPCHbIX MUHEPANoB OCaaAKOoB CKBaxuHbi 319 OTpakaeT ee cmelenune
OT LeHTpa cnpeguHra. Mnoxo oKpuUcTannnsoBaHHble reTutbl Ha hoHe amopdHbIX FUAPOOKMUC-
NoB enesa XxapakTepHbl ANA PaloHOB, BAU3KUX K OCU NOAHATUA, a NIOX0 OKPUCTaNIN30BaH-
Hble Fe—Al-MoHTMOpUNNOHNTLI — anA 6onee ypaneHHbIX PanoHOB. XuMMuYeckuit aHanu3
22 anemenToB [10] nokasan Takxe 3ameTHOe OTAMYME MO COCTaBY MeXAY MNOBEPXHOCTHLIMU
u 6asanbHbiMKM ocaakamu ckB. 319. BasanbHble ocaaku oborauieHbl NOABMXKHLIMKU MeTan-
namu ruapoTepManbHOro UCTOMHUKA, Bblluenexkauime ropu3oHTbl coaepxxaT 6onbwie ruapo-
reHHbIX KOMMOHEHTOB.

Kanm u ap. [11], ucnonb3ya Becb KOMNAEKC MUHEPANOrMYeCKUX U Freoun3niecknx AaH-
HbIX ANA ckBaxkuH B6ypenua 319, 320, 321, cneaywouMmM 06pa3om OLEHUTU NCTOPUIO OCAAKO-
o6pasosaHuA Ha nnuTte Hacka. B nosgHesoueHoBoe BpemAa B ckBaxknHax 321 u 320 otknaas!-
BanMCb MeTannoHOCHble ocaaku 6nu3 akTuBHOro [amanarocckoro NOAHATUA, aanee no
Mepe yAaneHWA oT Ocu BnvAHUWE XpebTa ocnabeBano: OT cpeaHero 4O MO3AHEro MuoueHa
OTKNaAbIBaIUCh KOPWYHEBbIE FNUHbLI HWKE YPOBHA KapboHaToHakonnewuA. B 3to BpemA
CKa3blBancA CYLECTBEHHbIM BKNaL BYNKaHUMY4EeCKOro nenna, BelHocumoro ¢ AHa (ocobeHHO
BbICOKME KOHUEHTpauunu ero 6binu B no3gHem mMuoueHe u nnuoueHe) . 3tot nenen npeobpaso-
BbIBancA B Al-MOHTMOPUNNIOHUTbI, KOTOPbIE 3AeCh GbiNM OTMeYeHbl HapAady C ayTUreHHbIMU
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Tabnuuya i
[LanHbie XMMUYECKOro aHanusa gnA pakunii MeHbwe 2 MKM

O6pazeu lopusonT Sio, Al,O, Fe,O, MgO CaO K,O0 TiO, MnG Na,O Fe +Mn
Al
159-2-3 85—-90 47,95 12,7 10,6 4,21 0,63 2,34 0,69 0,77 1,04 1,04
8-4 103-108 43,85 6,77 17,58 2,64 3,35 1,08 0,40 3,02 0,32 4,02
176 131-136 37,38 4,12 241 0,27 2,74 1,09 0,30 6,61 - 9,26
163-2—2 110-115 47,31 12,6 9,15 6,44 1,10 1,38 0,61 0,16 0.01 0,79
4-5 104-109 52,10 10,68 7,65 5,22 2,01 1,56 0,50 1,19 0,69 1,07
6-3 104-109 54,81 9,40 7,81 3,50 2:20 1,23 0,41 1,31 1,06 1.27
15—1 27131 46,27 8,78 14,8 2,89 1.89 2,68 0,50 1,99 0,67 2,08
18-3 110-115 49,21 9,56 13,87 2,18 233 3,11 0,56 1,99 0,40 1,81
22-3 110-115 49,58 119 12,5 2,27 1,49 3,20 0,64 0,27 142 1,16

Fe-MoHTMOpUnnoHuTamu. HaumHaa c No3gHEro mMuoueHa A0 PaHHEro nnencToueHa BrUAHUE
3HAOreHHOro Beuw,ecTBa ocnabeno ewle 6onee 3a cyeT ypaneHMA OT OCU U YCUNeHUA BANAHUA
TEPPUIEeHHOro BbIHOCA; BO3POCAW COAEPXKaHWA WUNNWUTa, XNOpUTa U APYrUX TeppureHHbIX
MuHepanoB. B 3To ke BpemMAa 3amMeTHO yBenuuunacb CKOPOCTb ocaakoobpaszoBaHuAa ot 3,3
a0 21 B. MNpeanonaraerca, YTo 30M108bI4 BbIHOC CTan urpatb MeHbLYH POfib, HO BO3pacTaeT
PeYHON BblHOC. Bce 3TM paHHblie NOATBepPXKAAT aABwKeHue nnuTbl Hacka noa HxHo-Ame-
PUKaHCKUIA KOHTUHEHT,

Mpu paccmoTpeHun ckBaxkus 319—321 6bIN0 yCTaHOBNEHO, YTO pacnpeneneHue nNNoOxo
OKPUCTaNNN30BaHHbIX U aMOPHbLIX FTMAPOOKUCNIOB XKenesa He Bceraa obHapy>KMBaeT YeTKYH
CBA3b C paccToAHuvem oT ocu xpebta [12]. CneayeT yunThiBaTh U Apyrue (hakTopsl, B YacT-
HOCTW, M3MEHEHME OKeaHCKMUX TeuyeHuh n (unu) cmewieHuWe UEHTpa cnpeauHra, KoTopoe B
3TOM paioHe npousowno okono 10 mnH. net Hazaa. OyeBMAHO, UMeeT 3Ha4yeHne U CKOPOCTh
CNpeAnHra, Kotopaa onpeaenAeT KONUYECTBO NOCTABNAEMOrO 3HAOreHHOro marepuana.

B ueHTpanbHO-3KBaToOpuanbHOM 4YacTu Tuxoro okeaHa mexay octposamu Jlaud u BTN
HamMu ObiNU M3yueHbl OCaaKu, BCKPbITbie ckBaxkuHamu 159 n 163. Nutonoruyeckune aaHHbie,
0606uLeHHbie Mo MaTepuanam pAgza peicos ''Mnomap YenneHaxep’’, nMo3BONUAK BblaenuTsb
Tpu chopmaumm [13].

CoOBOKYNHOCTL BCEX MaTepuanos No 3TOMY pavoHy AaeT OCHOBaWwe nonararve, 4To 25—
30 MnH. neT Hazaa NpPou30LWwNo 3MeHeHne HanpasneHnA ABUXKEHNA TNUXO0KeaHCKON NAnuTsl OT
CEeBEpPHOro K ceeepo-3anagHomy.

Ckeaxura 159 (rnybuHa 4484 m, pnuHa 107,8 M) HaxoauTcA MexXAy pPasnoOMHbIMU 30Ha-
mu Knunneptox n KnapuoH, Ha 2000 km K 3anaay ot BTT. Ocaaku cOCTOAT M3 KOPUYHEBLIX
HaHOKapOOHAaTHLIX W PaAMONAPUEBLIX FNUH, KOTOPble MNEPeKpbIBADT WU3MEHEHHble [NUHbI,
KapboHaTHble U Meprenuctbie unel (puc. 5). Mo NUTONOrMYECKUM [AaHHBIM BCA CKBaXkWHa
pasgeneHa Ha Tpu 4acTu. Bo3pact ocagouHoi Tonwm Konebnerca OT cpesHeoNuroueHoBOro
[0 BEPXHEMWOUEHOBOIO, B CAaMOM BepXy KepHa HalfAeHbl YeTBepPTUUYHbIE OTNOXEHUA.

B BepxHWX Tpex ropuM3oHTax OTMe4yaeTCA BbICOKOE COAEpPXKaHue rMAPOCNA U xnoputa Ha
hoHEe MOHTMOPUNNOHUTA, HUXKE MOHTMOPUANOHUT npeobnanaer (puc. 5). Bce oTmeueHHble
MUHePanbl OTHOCATCA K Tuny AWOKTasgpuyeckux. [uapocniopaa v xNopuTt XOpPoWoO KoOp-
PENUPYIOTCA W, OYeBUAHO, CBA3aHbl C TePPUreHHbIMM BblHOcamMu c Geperos CeBepHon
AmMepuKkn.

OKpUCTaNNM30BaHHOCTb MUHEPANOB NO BCEW CKBaXKMHE XOPOLWan, a B HUXXHEM TOPU3OHTe
Ha rny6uHe 88—107 m HabnoaaeTcA pe3Kan cMeHa B CTOPOHY yXYAWEHNA OKPUCTannnM3oBaH-
HOCTM MOHTMOPUNNOKWATE, @ TaKXXe WCYe3HOBeHWe antoMUHUEBbIX (HOPM NpPu COXPaHeHUn
JKENe3ancTbiX. TakaA CMeHa XOpOLIO COrnacyetcA ¢ XMMUYECKUMWU AaHHbIMW, NOMYYEHHbIMN
Ha PeHTreHOBCKOM aHanu3atope (Tabn. 1). CBepxy BHM3 OTMe4aeTcA 3ameTHoOe nageHue co-
aepxanna Al,O; (c 12 po 4%), a konuuectBo Fe,O; Bospactaer (c 10 ao 24%). Ewe
HarnAaHee Bo3pactaeT cooTHoweHue Fe + Mn/Al: o1 1,04 B BepxHem ropusoHTe Ao 9,26 8
HUKHEM.

QueBUAHO, HKHUU FTOPU3OHT 3TOM0 KepHa OTBeYaeT HavyanbHbiM CTaanAM hopmMUpPOBaHnA
ICu,lo4HOM TOoNWM Hnu3 xpebTa c TUNUUHBIM KOMMAEKCOM 3HAOTeHHbLIX MuHepanos. o mepe
‘8

nepeaBuxeHnA TUXOOKeaHCKOW NNWUTbI Ha CceBep-ceBepo-3anaj YCMNOBUA CceauMeHTauuu
MEHANUCb: MEeTanNoOHOCHbIe 0CaAKN C KOMMNNEKCOM 3HAOMeHHbIX MUHEPanoB MepeKpbiBanuich
TUMUYHO MenarMyecKkumu ¢ GoNbLUMM BKNaAOM TEPPUreHHbIX MUHEpPasnos, MPUYeM COCTaB
nocneaHUX Ha pasHbiX 3Tanax reofioru4ecKon UCTOPUKM MeHANCA.

B npepenax w“3y4eHHOW TOMWM KPOME FAMHUCTBIX BbINNM OTMeYeHbl W ApYrue BbICOKO-
AWCMepCHble MUHepanbl: He3HauuTeNlbHbIE KOHUEHTPaAUuW TeppUreHHbIX, KBapua, nonesBbiX
LWNaToB B BEPXHWUX CMNOAX KepHa WU ayTUreHHbie — 6apuT, LEONUTbI U aMopdHbIe BelecTea.
Ha 3neKTPOHHO-MUKPOCKONMYECKUX CHUMKax 06pa3uos, 06paboTaHHbIX COMAHOW KUCMO-
ToW ANA ypaneHuA kapboHaToB, Ha rnyb6uHe 58 M B none 3peHna npeobnagaloT nNAacTuH4a-
Thble KPUCTannbl MUHEPanoB, XapaKTepHbie ANA TepPpUreHHsiX Pas3HOCTel, Ha rnybuHe e
107,8 m B none 3peHuAa Habnoganucb B OCHOBHOM BOMOKHUCTbIE arperatsl Fe-MoHTMOpunno-
HUTa, 4TO OTBEYaeT Ha4yanbHOW 3HAOTEHHOW CTaAUWN Pa3BUTUA OCAAOUHbLIX TOSLL.

Takum obpa3om, cMeHa B COCTaBe MIMHUCTbIX MUHEPAanoB Ha rpaHuue NPeanonoXKUTE b-
HO BEPXHEero u cpeAHero MuoLleHa, CBA3aHa C U3MeHEeHNneM TEPPUreHHOro KOMMNMeKca BbiHO-
ca MUHepanoe B CBA3W C U3MEHEHWAMMW yCnoBuit (oneaeHeHWeM mMaTepuKa), a Ha rpaHuue
¢ 6asansToOM — C M3MeHeHWeM 3HAOreHHOro' KomMnnekca W yaaneHwem KepHa GypeHus oT
ocu xpebrta. N3 atoro paoHa 6bino nayyeHo 12 KonoHok anuHoin ao 25 metpos [14], uto
XapakTepu3yeT ycnoBuA ocankoobpa3oBaHUA CO cpefiHEro mMuoueHa. HuxHue cnow ocagkos
BNNOTb A0 CpeAHero nnuoueHa npeacTaBfieHbl MOHTMoOpunnoHnTtom Ha 80%, a co cpeaHero
nnvoueHa (2,5—3 mnH. netr — laycc) KOHUEHTPAUMA MOHTMOPWNIOHUTA YMEHbLUAETCA 3a
CYeT pocTa CoAep>KaHWA UNNUTa, XNOPWUTa, KAONWHWUTA U HErNMUHUCTLIX — MOMEeBOro wWmnara,
KBapua, NnMpoKceHa.

W3meHeHve Komnnexkca TeppureHHbIX MUHEpPanoe CBA3bIBAaeTCA ANA HeGOMbLUX MHTEepBa-
JIOB BpPeMeHW B OCHOBHOM C M3MeHeHWAMMW Cpeabl B UCTOMHUKE CHOCA, a TaK>Ke YCNOBUMAMM
ceaMmeHTauun, a AnA GonbwnUX WUHTEpPBanoB Heob6XOAWMO YYMTbLIBaTb CMeELLUEHWE y4acTKa
CTaHUMM B CBA3WU CO CNPEAUHIOM, YTO 0COBEHHO APKO CKa3biBaeTCA NPu ABWXEHUWU Monepek
NPOCTUPAHMA LMPOTHBIX 30H, KOFAa MEHAIOTCA TUMbl OKeaHCKOW ceaumeHTaummn [15].

Ckeamuna 163 (rnybupa 5320 m, anuHa kepHa 229 m) pacnonokeHa Ha 5000 kM K
3anagy ot BTM un Ha 200 kM K tory oT 30HbI pa3noma KnapuoH. Bo3pacT BCKpbITOW 0Caaou-
HOW TOMUWM PaHHWA MaacTPUXT—MO3AHUA onuroueH. Mo NUTonoruyeckUM AaHHbIM CKBaXKMHa
pas3peneHa Ha 4 vacTu (puc. B): cBepxy BHW3 HeKapbOHaTHble KOPUYHEBLIE LEONUTOBbIE
rfIMHbI CMEHAKTCA MIMHUCTO-PAANONAPUEBLIMU UNaMU C KpeMHeM, 6apuTom, HuXe — HaHou-
NIOM C KpeMHeBbIMM NPOCNOAMM W 3aBepliaeTcA 6a3zanbTom. CkBaxkuHa pasgeneHa Ha 2
cdopmaumu [13]. BepxHAaa (cpepHuii 3oueH — nnencToueH) xapaktepusyercA npeobnasaHvem
XOpoWwo oKpuctannuzoBaHHoro Fe—A|-MOHTMOPUNNOHUTE ¢ HeGONbLWIOW NMpPUMECbIO TUAPO-
cniof. B HuxkHen chopmaumm (KamnaH, MaacTpuxT) CBepxXy BHWU3 NO CKBaXkWHe COCTaB MMUHU-
CTbIX MWHEpanoB NOCTENEHHO MEHAEeTCA, MOABAAETCA CMeLlaHocnoHoe obpa3oBaHve Tuna
ruapocnioaa — MOHTMOPUINOHUT, COoAep)kaHWe rUAPOCNIAUCTOFO KOMMOHEeHTa pacTer,
NONHOCTbLIO 3aMeHAA paclmpAlwmMinca MuHepan (puc. 6). Cyaa no pacTBOpeHMO BHOBb
obpasoBaHHon ruapocntoabl B 1 H. HCI, a Takxke No HeobpaTUMOMY U3MEHEHUI MOHTMOPUII-
noHuta B | H. KCI aTOT MuHepan cnegyeT oTHecTn K cenagoHuty (Fe-cmiopa). OaHoBpemeH-
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_/\/\.. 124 Puc. 6. JudpakTomeTpuyeckune 3annucu pakumin MeHblie 1 MKM, OpUeHTU-

4 POBaHHBIX, HACbILLEHHbIX FIMUEepuHom o6pasuos (8—11 A) anA pasnuyHbIx

ropu3oHToB ckB. 163 (undpsl cnpasa — ropM3oHTbI KEPHOM B M)

/\ 260 HO B HWKHel ¢Gopmauum NOABNAOTCA APYyrue ayTureHHo-aua-
A

reHeTn4ecKmne MuHepanbl: KAUHONTUNONUT, Kpmcro6anm, a Ha

rny6uHe okono 211 M — NOMOHTUT.

540 B ckBaxuHe 164 un3 3toro e panioHa Noapo6HO mM3yvanuch

1642 nnarnoknassl, YTO MO3BONUNO MPEANONOXUTb KUCNbLIA U CPea-
HUI COCTaB BYJNIKaHMYECKWUX MPOAYKTOB, KOTOpPble 6bINK UCXoa-
HbIMU [ANA ayTUreHHoro MuHepanoobpasoBaHuA. B BepxHuX
rOpPU30HTax HOPMUPOBANNCE MOHTMOPUNAOHUT-QUINUNCUTOBAA
1931 accouunauma MWHepanoB, a BHU3Y MNanbIrOPCKUT-KAUHONTUNONN-
ToBaA, KoTtopaA obpasoBanacb B pe3ynbTaTe peakuuu Bbllle-
nexkauwen accounaunu, nenna n 6uoreHHoro KpemHesema [16].

Xumuyeckue fAaHHble No ckBaxuHe 163 (tabn. 1) He
o6HapyX1BalOT pe3kux KonebaHuii Mo ropusoHTaM, Kakue MOoX-

217 HO 6bi10 6bl 0XXMAAETb, UCXOAA W3 MUHEPANOrUYeCKMUX AaHHbIX.
Konuyecteo Si0O, n Al,0; konebnetcA 6e3 Kakux-nnbo TeHAeH-
uui no rnybuHe, a copepxaHue Fe, 03 n K,0 ysenuunsaetca
B ocagkax mano. CootHoweHune Fe + Mn/Al konebnetea B npeae-
nax 1—2, 4To yKasbiBaeT Ha OTCYTCTBME CYLLECTBEHHOro BKnaaa

2297 3HAOreHHOro Marepuana, Kakoe wumeetr mecto 6nuz BTI. Co-

: aep>xkaHne MgO HeckKonbKO Bbilwe B OcagKax BepXHWX rOPWU30OH-

Ly TOB, a MarHesvanbHbIi MuUHepan — nanbIrOPCKUT — o6Hapy-

[ [ [

03 8 z0(°) KEH B HMKHUX. DTO yKa3biBaeT Ha TO, YTO U3MeHeHWe MuHepa-
nos wno 6e3 NpUTOKa MarHWA U3BHe 3a CYeT BHYTPEHHUX PECYpPCcOB, YTO XapaKTepHO AnA
puareHeTudeckux npoueccoB. OTcyTcTBUE TMAPOTEPMASIbHOrO WMCTOMHWKA MOABEP’KAAeTCA
u3yyeHuem noacrunatowmx 6azanstos [17], KOTopblie 0Ka3anuch O4eHb Mano U3MeHeHHbIMU.

B ocagkax menoBoro Bo3pacTta 6binu BCTPeYeHbl YepHble FMUHbI, XapaKTepHbie ANA BOC-
CTaHOBUTENMbHbIX YCMOBUIA. SHEPreTUYECKUI WCTOYHUK MNpeobpasoBaHMA ocagKa — OpraHu-
yeckuin yrnepon coctasnAer 3gnecb 0,15—0,34%. EcTb npeanonoxeHue, 4TO yBenu4YeHue
NPUAOHHOW TeMnepaTypbl BOAbl B Meny CUMbHO YCKOPANO AuareHeTudeckue npouecchl [16].
Mpn noTtenneHnn Knumata B MenoBO€ BPEMA WHTEHCMBHOCTb aTtMoOCepHON LUPKYNALUKN
cokpawanace [18], a cnepoBatensHo, Nagan NPUBHOC TePPUrEHHOTO maTepuana.

MenoBble TpaHCrpeccuu ¢ BbICOKMM YPOBHEM MOPA 3aaepKMBanu OCafAO4HbIA matepuan B
ycTbAX pek [18], T.e. B nenarnanb NPOHMKanNo MmHMMAanbHoe KOUYEeCTBO OCAAOYHOrO Ma-
Tepuana. Ocapku c npeobnagaHuem MOHTMOPUNNOHUTA CBA3aHbl, OYEBUAHO, C BynKaHue-
CKOW aKTUBHOCTbIO.

3AKNKWYEHUE

B NoBepXHOCTHLIX CNOAX 0CaAKOB B palioHe aKTUMBHOro xpe6ta BocToyHO-TuxooKeaHCKO-
ro nNoAHATMA Obina BblABNEHA 3aKOHOMEPHaA fnarepanbHaA CMeHa cocTaBa BblicOKOAMCNep-
CHbIX MUWHEPanoE B CBA3W C YMeHbLLEHWEM NO Mepe yaaneHUMA OT ocu XpebTa BKnaaa aHAO-
reHHOro BeuwiecTsa NpyY OAHOBPEMEHHOM BO3pacTaHuW BKNaga annoTUreHHoro (TeppuvreH-
HOrO N BYNKaHOreHHOro) .

[nA BbICOKOAMCNEPCHbIX MUHEPANoB M3 KepHOB rNy6oKOBOAHOro GYPeHMA M3y4YeHHOro
palioHa TUMUYHa aHanoruyHaA CMeHa cOCTaBa 3TUX MWHepPanoB NO BepTUKanu no mepe yaane-
HuA OT 6asanbToB noXka. HMXKHMe ropu30oHTLI OCaAKOB Pa3HOro reonoruYeckoro BO3pacTa,
nexawve Ha 6azanbte (ckB. 323 — maacTpuxT; ckB. 319 — HMXKHUMA MUOUEH; cKB. 159 —
CpeAHUA ONUroueH) coaep>kaT KOMMMEKC BbICOKOAMCNEPCHbIX MWHEPAnoB, KOTOPbIA Ha
coBpeMeHHOM 3Tane obpa3syercAa 6513 UEHTPOB cnpeanHTa (amMopdHbie rMAPOOKUCLI XKene-
3a, retutbl, Fe-MOHTMOPUNNOHUTLI). ATOT KOMMNNEKC CBA3aH C 3HAOMEHHbIM BELLECTBOM,
MOCTYNalLWMM 13 aKTUBHbIX XpebTOB, a TaKXKe C ayTUreHHO-AnareHeTUYeCKUMu npouecca-
mMu. KonuyectBo 3HAOreHHOro marepuana, NocTynarwuLero Ha AHO o0KeaHa, HePaBHOMEPHO BO
BPeMeHU 1 3aBUCUT He TOMbKO OT PacCTOAHMA OT OCKU CMPEAUHTa, HO U OT CKOPOCTH pa3aBuUXKe-
HUA, OT pa3baBneHnA ero annoTUreHHbIM MaTepuanom (TeppureHHbIM, BUOreHHbIM U BYNKaHM-
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YyecKuM). M3MeHANUCb COOTHOLIEHUMA W TeMMbl HAKONMEHWA 3IHAOTMEHHbIX U 3K30TEeHHbIX
MWHEpanoBs, HO oblne 3aKOHOMEpPHOCTU BbIABNAKTCA AOCTAaTOYHO 4eTKO. Peskue Knumaru-
YecKue N3MEeHEeHNA HaXOAAT OTPaXKeHVe B MYHEPaNbHOM COCTaBe, MpUYeM MackupyoLiee BNvA-
HWe AuareHe3a He 3aTPyAHAET nNaneoKNMMaTuyecKue NOCTPOEHWA B nMpeaenax nnencToueH-
onuroueH. Yto kacaetcAa 6onee apesHUx (MenoBbIX) 0CaAOYHLIX TOMW, TO 3TV Npeobpa3osa-
HWA MHOrAa BecbMa CyLlecTBeHHbl (ckB. 163). OgHaKOo C KaKOM-TO CTeNeHb 4OCTOBEPHOCTY
no HOBOO6Pa30BaHHLIM MUHEpanamMm MOXXHO BOCCTaHOBWTb UCXOAHbIA MaTepuan U B AaHHOM
cnyvae.

AHanu3 ycTaHOBAEHHbIX KOMMNEKCOB TOHKOAWUCNEPCHbIX MUHEPanoB C y4eTom npouec-
COB AMareHe3a AaeT BO3MOXHOCTb PEKOHCTPYMPOBaTb Ha OCHOBE MWHEpPanoruu ycnoBuA
cpeabl reoNiorMyecKkoro NPoLNoro.
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YUCNEHHOE MOAENNPOBAHME NANEOUUPKYNAULUN
MUPOBOIO OKEAHA

A.r.CENAOB, B.X. EHUKEEB

Uncturyr okearonozuu um. M.11. Wupwoea AH CCCP,
Mockea, CCCP

WHTepec naneo3konoros, NaneoKAMMAaTtoNioOB W reofioroB K NaneouvpKynAuuMnM APeBHUX
oKeaHOB Bceraa bbin 3HauyuTenbHbIM. B naneoreorpacdumn cxembi Te4eHU PEKOHCTPYMPOBANMChH
06bIYHO HAa OCHOBE KOCBEHHbIX AaHHbIX, HaNpuUMep, NoO Maneo3KonoruyeckuM AaHHbiM [1]
MN KayeCTBEHHO WUCCNEAOBanvCb Ha OCHOBE aHanorMM COBPEMEHHOW W ApeBHelh UWPKYNA-
uum atmocdepst (2] u T.4. B TO ke BpemA CywecTBYET MPUHUUNMANLHAAR BO3MOXKHOCTL
BOCNPOU3BECTY UMPKYNAUUIO NPOLUNOro METOAOM YUCNEHHOr0 MMUTAUMOHHOrO MOAENUPOBa-
HUA. 34eCb Mbl NpeanaraeM KpaTKOe pe3loMe HaWWxX HeAaBHUX WUCCNefoBaHWin B 3TOM Ha-
npaBneHun. YucneHHole 3KCNEPUMEHTbI BbiNOSIHEHbI B pamMKax MOAENU, OCHOBAHHOW Ha
pabote [3]. Ha cthepuueckoin nosepxHocT 3eMnu, noa ASMCTBMEM BeTpa M B pesynvTaTe
NOTOKOB Tenna W CoMed Pa3BUBAKTCA W YCTAHABNUBAIOTCA TEYEHWUA WU MOMA Temnepatypsbl
W coneHocTu. YpaBHeHWA bGanaHca WHTErpanbHOW 3aBUXPEHHOCTW, Tenna W conei BmecTe
C YPaBHeHMEeM BUXPA ANA BepTUKanbHOW CKOPOCTU, ypasHeHuem [lyaccoHa anAa yHKuuu
NOMIHbLIX MOTOKOB U HEPa3pbIBHOCTU PELUaAloTCA C y4eTOM KOHgurypauwn GeperoB u penbe-
tha AHa ANA OKHOTO W CEBEPHOTO NOAyuWwapwua paspensHo. CABWFOBbIE KOMMOHEHTbI CKO-
POCTU BbLIYUCAAKTCA NO FEeOCTPOPUYECKMM COOTHOLIEHMAM. Ha noBepxXHOCTU 3ajaHbl
HanpAXXeHne TPeHWA BeTpa 7, Temnepatypa atmocdepbl T, ¥ pa3HOCTb OCAAKOB U Ucnape-
HuA (P—E). YucneHHas cxemMa pelseHuA 3BONMIUMOHHBLIX YPAaBHEHWA OCHOBbLIBAaETCA Ha
METOAe pacwenneHna co cxemon Jleiica—PuxTmaiiepa Ha aTane agsexkunn [3]. :

Ha 13° c.w. n 13° 0.1, KPYrW WMPOTLI CYMTAIOTCA HenpoTeKaeMbiMu, U Temnepartypa
oKeaHa 3afjaHa nosobHoW coBpeMeHHOMY pacnpegenewuto. Ha Bcex apyrux rpaHuuax sapa-
HO YCnoBMe Ternno- U CONen30oNAUMUU, HEeNPOTEKAHUA U CBOBOAHOro CKoONbXeHuA. PewseHue
uwerca Ha rpybeix cetkax 31 x 11 x 4 anA kaxaoro nonywapwa (no agonrore, wwupore
u rnybuHe COOTBETCTBEHHO), W, CneaoBaTenbHo, Mbi ByAem roBOpPUTbL TONBKO O CXemax
uvpKynauuu. Bce akcnepumenTtst Beaytca Ao 10 net moaensHOro BpemMeHu, Koraa 8 Bepx-
HUX CNOAX UMEEM NOYTU NOSMHOE YCTaHOB/EHME.

Bo-nepsbix, Heob6Xx0AMMO NOKa3aTb PEnpPe3eHTaTMBHOCTL NpeanoX<eHHou mogenu. [Ana
3TOFO0 Mbl PACCYUTaNM COBPEMEHHYIO UuvWpKynAauuio. [lapameTpbl 30HaNbHOW armMocgepsb!
KaK ANA NaneoKknumara, TaK W ANA COBPEMEHHOTO yKasaHti B Tabn. 1 u 2. 3T AaHHbie

Ta6nuua 1
ATmocthepHble NapameTpbl MOAenW OokKeaHa B NO3AHeM me3o30e

Opa Men
160 mnH. net Hasan 100 mnH. nev Hasan
Wupora
T °C) 7, pmulem® | P—E,cmirop | Tp (°C) 7, ann/cm? P—E cm/roa

13° 20 -1,5 -5 22 -2,0 -7
20° 18 -1,5 -30 21 -2,0 —-45
27° 16 -1,0 -70 19 -1,3 -90
34° 14 1,0 -30 17 -1,3 —45
41° 12 1,0 0 14 1.3 0
48° 10 2,0 25 33 2.7 33
55° 8 1.2 25 7 1,6 33
62° 6 0,0 25 4 0 33
69° 4 -0,2 25 1 -0,3 33
76° 2 -0,7 25 -2 -09 33
83° 0 0,2 25 -7 0,3 33
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Tabnuua 2
ATtmocthepHble napameTpbl B MOAENW OKeaHa B KaWHO30e W B COBpPeMeHHbiiA nepuon

QoueH Onurouen
50 mnH. nev 30 mnH. ner
Wupota
Ta °€) 7, avw/em® | P—E, cm/rog| Ta (°C) .quﬂ’}(':m’ P—E, cm/rog
13° 24 —-25 -7 24 -2,6 -8
20° 23 -25 —60 28 -2,6 —60
27° 22 -16 -110 22 -1,7 -120
34° 20 1,6 —60 20 7 —60
41° 16 1.8 0 16 1.7 0
48° 1 3,4 41 1 3,5 44
55° 7 2,0 41 7 2:1 44
62° 2 0,0 a1 1 0,0 44
69° -1 -0,4 41 -1 -0,4 44
76° -6 -1,2 a -7 -1,3 44
83° -14 04 41 -15 0,4 44
T a6nuu a2 (okoHyanue)
Paunuit muoueH. Noaaxnih MuoueH CospemeHHbI neproa
20 mnH. net 10 mnH. ner
o P—E P—E
e T, —E, o 7 =
Ta (C) A"H%Mz c.t/rEOA Ta (C) avk/cm? | em/roa Ta (C) .u.uu/::vul2 cm/ron
¥
13° 25 -2.8 =8 26 < -29 -9 26 =30, i =10
20° 24 -2,8 —65 25 -2,9 -70 26 -3,0 -75
27> 23 -1,8 -130 24 -1,9 -~140 25 -2,0 -150
34° 21 1,8 —65 22 1.9 ~70 23 2,0 -75
41° 17 18 0 18 19 48 18 2,0 0
48° 11 3,6 46 12 3.8 48 12 4,0 50
55° 7 22 46 6 . 2,4 48 6 2,5 50
62° 0 0,0 46 0 0,0 48 0 0,0 50
69° -2 ~-0,5 45 -3 -0,5 48 -4 —-0,5 50
76° -8 ~1,4 46 -9 -1,4 48 -10 -15 50
83° —-16 05 46 -18 0,5 48 -20 0,5 50

NOCTPOEHbI HAMW UCXOAA U3 OUEHOK Pa3HOCTW TemMnepaTyp 3kBaTop — nomwc [4] v Ha oc-
HOBaHUM runoTesbl NOAOOGMA pacnpeaeneHnA 30HaNbHbLIX XapaKTepUCTUK naneoknumara
COBPEMEHHOW KNUMaTUYECKOW 30HaNbHOCTU.

CunTaeTCA A0KAa3aHHBIM, YTO KOHTUHEHTbI ApendYIoT No nosepxHocTn 3emnun. EctecTeeH-
HO, 4YTO MpWU PasnNUYHON KOHGUrypauuu Cylwn peanusyloTCA pa3Hbie 06pasubl UMPKYNAUWK
okeaHa. Mopens, pe3slOMUPOBaHHAA HWKEe, NPUMEHEHa HamMW ANA MOAENMPOBAHWA CXeMbl
NnaneoTeyeHmil M pacnpepencHUA TFUAPONOrUMECKUX NOMeW ANA Pa3NUYHOrO MONOXKEHUR
MaTepuKoB C CepeAvHbl Me3030A A0 NO3AHMX CTaAUA KAWHO30A NO aTMOCHEPHLIM AaHHbIM
(tabn. 1 u 7abn. 2). B Mogenu NpubAMKEHHO Y4NUTLIBAETCA 06pa3oBaHue U TaAHUE MOPCKO-
ro nbAa, NO3TOMY OAWH U3 BONPOCOB, KOTOPbIA Mbl XOTENN OCBETWUTb, — MOMEHT NMONHOro
OonepeHeHNA AHTapKTUAbl (KOTOPbLIA aCCOUMMPYETCA HAMU C MOMEHTOM 06pa3oBaHuUA NaKo-
BOIO NbAa BAOAL BCEro nobepexxbA AHTapKTUALI) . BTOPOI MHTEpecHbIN BONpoc naneounpky-
nAuMKN — AaTUPOBKAE HaYana npouecca 06pa3oBaHnA AOHHOW AHTAPKTUYECKOMN BOAbI B MOPAX
Yaanenna n Pocca. Hakokeu, xoTenocs 6b1 3HaTh: 6binn N pacKpbiBaloWMECA OKeaHb!, HaNpy-
Mep ATNaHTUYECKUI, XONOAHBIMU AW TENAbIMMU.
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180
Puc. 1. LMpKynAUWA B cOBpPEMEHHbIx OKeawax cesepHoro (a) w toxHoro (6) nonywapuit (dyHKuma
nonHoro notoka B 106 m?3/c)
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Puc. 2. Temneparypa 8 TepmoknuHe (500 m) cospemeHHbix okeaHoB cesepHoro (a) v xHoro (6) nony-
wapum



Puc. 3. CoBpemeHHan TemnepaTtypa (Ha rny6une 500 M) 10HOro Nonywapua No HabnioaeHNAM

MonoxxeHne maTepuKoB B3ATO HaMu U3 peKoHcTpykuun A.M. MNopogHuukoro m J1.M1. 30-
HeHwaviHa [B] AnA wopbl M Mena, a ANA KalkHO30A — MOCTPOEHbl Kak WHTEPNONAUMA ANA
Mena u COBPeEMEHHOrO NeproAa.

CHauana npuBeaeM KapTbl COBPEMEHHOM LWMPKYNAUUK, nonyyeHHsle B mogenn. Ha puc. 1
nokasaHbl KapTbl (yHKUWM NOMHLIX MOTOKOB ANA CEBEPHOrO WU KXHOro nonywapwuia. Puc. 2
LaeT npeacTasneHdne o Temnepatype Ha rnybune 500 m. 3ameTum 3gech ke, YTO K ceBepy
W lory OT 3KBaTOpa Mbl OrpaHWyYeHbl MaccaTHOW UMPKYNALMEA U U3 Hawero nonA 3peHuA
BbINAajaloT TEYEHWA 3KBaTopwuanbHow obnactu. Moa3TomMy pacueTbl OXBaTbIBalOT TONbKO 4acThb
okeaHa TeTuc, UMpKYM3KBaTOpPMWanbHaA CTPYKTypa BpemMeH pacnaga [laHrem He paccmarpwm-
BaeTcA.

PaccmatpuBaa puc. 1 u 2, BuaHbl Bce rnasHbie rnobanbHble XxapaKTepHble YepThbi COBpe-
MEHHOW UWMPKYNAUMM W CTPYKTYpbl TemnepaTypbl B TepMoknuHe. Ewe pas noauepkHem,
YTO Mbl MHTEPECYEMCA CXeMaMu OKeaHCKUX nofiel, a He TOoHkuMu petanAamu. O6patum
BHMMaHVe Ha TpPaHCMaTepuMKOBble nepenabl TemnepaTyp, T.e. 60onee XONOAHYK BOAy Y 3a-
napHbix GeperoB KOHTUHEHTOB MO CPaBHEHWIO C BOAAMMW BOCTOYHbIX nobepexuit. BaxkHbim
ABNAETCA HaKOMNeHWe Tenna B aHTUUMKOHUYECKUX AYEAKaxX C AJPamMW Tennow BoAbl, CMe-
UiEHHbLIMY B 3anagHble obnacTtu okeaHoB. [lnA cpaBHeHUA ¢ HabnAEHUAMWU Mbl MPUBOAUM
Ha puc. 3 cpegHeroaoByto Temnepatypy Ha rny6ure 500 M B t0)KHOM nonywapuu, B3ATYH
n3 Atnaca owkeaHos [6]. [lo6asum, 4TO, NOCKONbLKY CBEAEHUA O penbede gHa B reonoru-
YECKOM MPOLINOM BECbMa CKYAHbIE, Mbl UCNONbL30BaNU U ANA COBPEMEHHOrO U ANA MpoLu-
NbIX MEepuoaoB Cambie TFeHepanu3WpoBaHHbIE AaHHble — BKIOYEHbl NUWb MaTEPUKOBbIE
CKNIOHb! U CPEAUHHbIE OKeaHCKUe XpebTbl.

Ha pwc. 4 nokasaHbl NONHbIE pacxoAbl U TemnepaTypa B TepmoknuHe (Z = 500 m) ana
Mena CeBepHOro nonyLsapuA. 34ech MMeeM ABa WHTEPECHbIX W BaXHbiX pedynbTaTa. OKasbi-
BAeTCA, YTO APeBHUA TUXuiA OKeaH B COBPEMEHHYIO 3MOXy Tennee, 4em B KOHUE Me3030A.
B 710 e BpemAa CeBepHaa ATnaHTUKa Me3030A — O4YeHb Tennblil oKeaH. B uenom e naneo-
KAWMaT CeBEepPHOro MNONyLwapuA He TaK CUNbHO OTNWMYAETCA OT COBPEMEHHOro, Kak wumeer
MECTO AMNA I0XKHOT O NONYLWapwA.

Ha puc. 5 nokasaHa UWAPKYNALMA ANA OPbl, Mena, 30UeHa, ONUroueHa, paHHero M1oLeHa
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Puc. 4. UupkynAuua (a) u Temnepatypa (Ha rny6ure 500 m) (6) anAa mena B8 cesepHOM nonyiuapuu
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180 Puc.5 (npoaonxenue)
Puc. 5. cTopua UMPKYNAUUM B 10XKHOM nonywapun (cm. Tabn. 1 u Tabn. 2)
a — wpa; 6 — mMen; 8 — 30UeH; 2 — ONUTOUEH; 0 — PaHHUA MWOUEH; e — MO3AHUIA MUOoLUEeH
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Puc.5 (oxoHuyanue)
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Puc. 6. Uctopua TemnepatypHoro nona 8 tepmoknuye (500 M) 10kHOrO Nonywapuna:
a — 10pa; 6 — Men; 8 — I0ULH; 2 — ONUTOUEH, § — PEHHUA MMOUEH, € — NO3AHWA MUOUeH
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1 nosaHero muouea. Puc. 6 BOCNpPOM3BOAUT reonorvvecKyro UCTOPUKD MOMIA Temnepatypsbl
B TEPMOKMUHEe AnA 3TUX Bpemed. U3BecTHo, 4To B Me3030e Ha 3emne npeobnagan MArkun
Tennbi Knumart, 6e3 cunbHbIX KOHTPacToB 3kBatop—nontc (cm. Tabn. 1). B ope ewe cy-
UleCTBOBAN CYNepKoHTUHeHT MoHaBaHa. B 310 BpemA Ha 0)XXHOM nontoce 6biN0 Mano cyLm u
OKeaHCKU MepUANOHanbLHbIN NOTOK Tersa cBoBOAHO AOCTUIan OKONONOMOCHONO NPOCTPaHCT-
Ba. OrpoMHan, HO MepneHHasd OAHOKONbUEBaA UMPKYIALWA IOPCKOro nepuoaa rokasaHa Ha
puc. 5,a. OkeaH B BbICOKUX LUMPOTax OyeHb Tennwid (puc. 6,3). M3oTepmbl noutn coena-
AalT ¢ Kpyramu wupotel. Cnabana BepTUKanbHaR BEHTUNAUMA OKeaHa, BEPOATHO, cnocob-
cTBOBanNa CepPOBOAOPOAHOMY 3apaxkeHuto rayBurHbix Boa [7].

B meny (100—80 mnH. net Haszaa) y»ke npowsowen pacnaa onasadsl. Uupkynauwa
(puc. 5,6) pesko uamenunacs. OaHaKko, nockonbky ABCTpanuA euie coeavHeHa ¢ AHTapk-
TUROI, TeyeHWe 3anafHbiX BETPOB 06TeKaeT ee ¢ cesepa, obecneunsan NPUTOK TENNOU BOAb!
K Oeperam BocTtouHoit AHTapkTudbl, KkHaa ATNaHTUKA euwle Y3KaR WU Tam HeT aMTUUMKNO-
HanbHOro KONbUa, Hanuuue KoToporo npeanonaran [opaox [1]. Hanpotus, B cy6Tporniu-
Ky HkHON ATNaHTUKK ecTb NPUTOK XONOAHOW BOAb! TEYEHMA 3anafHbix BeTPoB. [loatomy
3Ta aKBaTOPWUA B MENy OYeHb XONOAHAA MO CPaBHEHWUID C OCTanbHbiMWU okeaHamu. OaHako
pacxoa B nponuse [peitka Bcero 23 x 10° m>/c, T.e. BABOE MeHbiue coBpemeHHoro (noa-
YepKHeM, 4To BenunuuHa 45 X 10° m3/c ana coBpeMeHHoro nponvea B 2—2,5 pasza mMeHbLUe
Habniopaemoi; 370 pesynbTat rpyboro paspelieHnn, HO Hac UHTEpecyeT NUib CPaBHUTENb-
HbI @aHanNU3 N KaYecTBeHHaA KapTUHA TEYEHWN) .

B 3oueHe y>Ke CyLieCcTBYeT 3aMeTHaR 3anafHan WHTeHcutukauua cybTponuyeckux Koney,
COMNPOBOXAAIOWAACA HAKOMEHMEM Tenna B 3TUX AYeNKax. JTO Mb! ODBACHAEM Tem, 4TO
cyb6TpONUKKU y)Xe B KaKou-To mepe OGNoKupoBaHbl UMPKYMMONAPHOW CTPyed OT BbICOKUX
WHpOoT, 1 MEPUANOHaNbHLIA OKEaHCKWIA NepeHOC Tenna B 3TW LWUPOTbl 3aTpyAHeH. B 3oueHe
y>Ke HayancA npouecc 06pa3oBaHA AOHHOW aHTaPKTUYECKOW BOAbI B Mope Yaanenna.

Caman KNAUMaTU4eCKW 3Ha4YMMaA NEepPecTPoMKa UMPKYNAUUM NPOU3OLUNa B ONUroueHe
(30—25 mnH. net Hasan) . ABCTpanuA otaenunack oT AHTapKTUAbl M obpaszoBanack BeTsb
UMPKYMaHTapKTUYECKoro TeueHWA. B 3To BpemMAa BO Bcex NPUOPEXHbIX AHTaPKTUYECKUX
BoAax obpasyercA NakoBbl nea. Takum o6pa3omM, Mbi MOXEM AaTUPOBaTh 3TUM Bpeme-
HeM nonHoe onegeHerve AHTAPKTUAbLI, YTO COBNajaeT C pesynbTaTaMy APYrux aBTOPOB
M0 KOCBeHHbIM AaHkbim [8].

[anee, Mbi umeeM muvoueHoBoe notenneHue (cpasHum puc. 6,0 n 6.}, yTe noaTeepx-
LaeT Hawly runoTedy O ponu 30HanbHbIX TeyeHWn ANA naneoknumara. B cy6tponukax
HakannuBaetcA Gonblloe KONWYecTBO Tenna, AnddyHavpytowee uepes cnabyro, meaHapu-
PYIOUWYIO CTPYH UMPKYMMOAAPHOro TevyeHuA. [pu ycunedum v ctabunusauuu 3Tod CTpym
MepUANOHaNbHbLIN NOTOK CHOBa ocnabeBaeT, YTo yxyAllaeT ycnoBuA AHTaPKTUKW.

B 3aknwueHWe OTMETUM, YTO AaHHOE WUCCReAoBaHWe ABNAETCA NepBbiM NpubinkeHuem
B MOAENUPOBAHUMA MCTOPUM OKEAHCKOW UMPKYMAUMM W pe3ynbTaTbl ABNAKOTCA NpeaBapu-
TeNbHbIMM,
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MANEOOKEAHONIOMNA APKTUYECKOIO BACCEMHA WU EE CBA3b
'C NEAHWUKOBLIMWA 3MNOXAMMU NO3AHENO HEOrEHA

N. XEPMAH
BawunztoHckut yrueepcurer, [Mynnman, CUA

KonoHku ocaakoB ApKTuyeckoro 6acceiHa AalOT CyLleCTBEHHbie ayHUCTUYeCKWE U
NATONOTUYECKME CBUAETENLCTBA CYLIECTBOBaHMA B TeyeHue nocneAHux 5 MnNH. ner Tpex
OCHOBHbIX OKEaHOMOrMYeCKNUX pPeXMMOB, NPEACTaBAEHHbIX cTpaTurpatuueckumu noppas-
AenennAamu. [eonornveckan WHGPOPMAUUA HAYMHAETCA OKONO BpemeHu (asbl KpynHoro
rnobanbHOro nOXONOAaHUA, KOTOPOe AOCTUTNO KYNbMUHAUMW MNPU 3aMETHOW 3KCNaHCuu
AHTapPKTUYECKOrO0 NEAHUKOBONO LWWTAa CUHXPOHHO C Ha4yanoM BbICOKOLWMWPOTHOTO OneaeHe-
HUA ceBepHOro nonaywapua. [lorpyxeuune [lakamckoro nepewerika okono 3,5 MnH, ner
Ha3aj Bbl3Bano NEPecTPOMKY OKEeaHCKOW UMPKYNAUWM M Havano ycuneHuwA [onbsdcrTpuma.
MNoBbIWeHHbI NPUTOK aTMOCKEPHON BRary K NofAAPHbIM HaropbAM NUTan MECTHbIe NeaHu-
KoBbie wuTbl. Hanbonee apesHui ropusoHt (I11) comepxuT ocagku, HaKOMNEHHbIE MEXAY
5 u 3 MnH. net Haszaa, KorAa ApKTuyeckuin BacceiiH Bbin xonogHbIM, HO CBOGOAHLIM OT
NOCTOAHHbLIX NbAOB.

Okono 3 mnH. net Hasag Hauanock rnobansHoe notennexne. MopusoHT Il ceanaeTenscTByeT
0 pa3BuTun B ApKTuuyeckom bBacceitHe CONEBHOCTHO-NIIOTHOCTHOM CTpaTUhiiKaumMm BCheacTBUE
pa3baBneHnA NOBEPXHOCTHOW BOAbI TanbiMu BOAaMU BO BpemMsa aernauuauuu. Cyasa no nnask-
TOHHbIM hopamuHudepam, - TemnepaTypbl BOAb! Oblak HECOBMECTUMbI C NPUCYTCTBMEM NO-
CTOAHHOrO NejoBOro nNokpoea. Bcneg 3a kKynbMuHauveld NOALEMAa KOHTUHEHTOB B BbICOKUX
WMPOTax CEBEepHOro nonywapuAa okono 1 MNH. neT Hasan NegHNMKOBbLIE LWWTbl AOCTUrIU
MaKCUManbHbIX pa3mMepoB U ApKTuueckuin BacceiidH Bbin NOKPBLIT NOCTOAHHLIM NEAOBbLIM
NOKPOBOM, 3aTeM MnbAbl pacnpocTpaHunuck toxHee, B CeBepHyto Atnantuky u CeepHyto Ma-
unduky. MNpu 3TOM NPUTOK Brniarv K MOMOCY CUNLHO COKPATUIICA U apKTUYECKUNE, U LUPKY-
MapKTuyYecKue NbAbl CTanu Aerpaanposarts. [naBsneHve pa3BuBanocs K Ory U Npu AOCTUMNEHUM
NOMHOW AernAuMauvMM B apKTUMYECKUX LUMPOTax HayMHanNCA HOBbIA NEAHUKOBbIA uukn. [e-
BATb 100-TACAYENETHUX UMKNOB HALLNK OTPaXKEHUe B 0CagKax | ropusoHTa.

BBEAEHMUE

Wctopna knumata ApKTUKK ABNAETCA OBBEKTOM ARUCKYCCUIA Yy)Ke HECKOMbKO AECATU-
NeTU, C Tex NOP KaKk Ha4yancA CUCTEMATMHECKMIA OTGOP U M3yveHue AOHHbIX ocankos. Paw-
Hue coseTckue wuccnegosaTenu [1], wcnonb3ya '‘pacnpepenesue paaus’’ B KONOHKax
OCafKOB YCTaHOBMNM, 4TO CKOPOCTM CeAMMEHTauvi B uenom no Gacceitny 6binn 1,2—
2 cm/10° net. 3TM OUEHKW Ha NOPAAOK Bbille, YeM CKOPOCTH, nonyyerHsie Ky 1 Bpekepom
[2] no u3oTonam ypaHa B OfHOW konoHke. fluHbkoBa [3] nepBas onpeaenuna reomarHuT-
HYl0 NONAPHOCTL B KONoHKax ApkTuueckoro 6acceiHa. Ee vccneposadve noKasano, 410
CKOPOCTb OCAAKOHAKOMNNEHNA Ha TONOrpatMyeckmnx BbiCcOTax, Takux, kak xpeber JlomoHo-
coBa, KpawHe HuU3Ka, okono 1-3 mm/10° net. CxoAHble pesynsTatbl 6b1nU nony4eHsl AnA
noaHATMA Anbda-Menneneesa [4]. Pycckue reonornm uHTEpnpeTMpoOBany BepxHUA Cnow
KOpPU4YHEBOW topamuHMdepoBOi NecyaHUCTOM NWHbI MowHocTelo 10—15 cm, KoTOpbIK
NOKPbIBaeT LMPOKMNE NPOCTPaHCTBA MOPCKOr0o AHAE, KakK NPeACTaBnAWMUi NOCNeaHNKoBbIe
OTNOXEHWA, @ NOACTUNAIOUWME ONMBKOBO-3eMeHbie WNK cepble GeaHble dopamuHitbepamu
"rnAUManbHO-MOPCKUE Ocaaky’’ — Kak HaKONMBLUMECA B TeyeHue Bonee XONOAHbIX NEAHWU-
koBbix 3nox [1]. Mozxe Knapk [5] npuHAn 3Ty MHTEPNpEeTauuio U NPEANONOXWA, YTO
ApPKTUKa 6bina HeNpepbIBHO MOKPLITa NLAOM C CEPeAVHbLI KaitHo30A (okono 35 mnH. net
Ha3zas) A0 HacToAawero spemenu. CornacHo Knapky [5], neaoseivt nokpos 6bin MHOro
TONUle BO BPEMA HaKonneHua obeaHeHHbix Gopamunungepamu CNoee, 4em B HacToAulee
BPEMA, KOraa ero MOWHOCTb AocTuraeT 3—4 M B KOHUE 3UMbl U COKpauwiaeTcA Ao 2-3 ™
netom [6]. CxopHaAa wHTepnpeTauMA OTHOCMTENbHO MAaCCMBHOrO JIEA0BOr0 WMTa, 3anon-
HAowero ApkTuyeckun GacceiH, nasanace Mepcepom [7], Xetozom u ap. [8]. Xawnkurc
v ap. [4] nonaranu, yTo 6eanbie hopamuHucepamu cnov NokassisaT nubo 6onee cyposyo
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nepoByto 06CTaHOBKY, 4eM B HacToAuwee Bpemsa, nnb6o pactBopeHue thopamuHudep. Xepman
[9, 10], Hao6opoT, npeanonoxuna, Yto HeaHbie opamuHUcbepamMu 30HbI 6bINN HaKoONMEHbI
npy 6onee BbicOKUX rnobanbHbix TeMnepaTypax, YemM B HactoAllee BpemA. 3To 6binv 3noxwu
pa3BUTON JernAuMaunmM, Koraa Tanble BOAbl, NefoBble wenbdbl 1 ancbepru HaBOAHANM
ApPKTUKY, 0bpasys BepxHwii cnoit manoi nnotHoct [9, 10] ¢ coneHoctbio okono 29%
n Temnepatypamu nopaaka +1,5°C (no M30TONHO-KUCNOPOAHOMY COCTaBy apKTU4YEcKMX
NNaHKTOHHbIX opamunndgep) [11].

OCAJLOU4HbIN PA3PE3

OcafouHbii  paspe3, nNpeacTaBadaowmin npubnuantensHo nocnegHve 4,5—5 mnH.ner,
BCKPbIT rMyB6OKOBOAHLIMU KONOHKaMU, NOAHATbHIMU C BaTUMETPUYECKUX NOAHATUN COTPYA-
Hukamu [eonornyeckon o6cepBaTopuy JlamoHT-[lo3pTM € nenosbix nnatgopm, Apericgo-
BaBLUMX Haj UEHTPanbHOM uvacTbio ApKTuyeckoro 6GacceiHa (Tabnuua). W3oTonHo-ypaHo-
Bbl€ CEpPUM, LLIKana reoMarHUTHOW NONAPHOCTU U thopamuHudepoBaa buocTpaTurpacduva nanu
BPEMEHHbIE paMKW ANA NaneooKeaHONOrMYeCKUX PEKOHCTPyKuui (pucyHok). B atom Bpe-
MEHHOM MWHTEpBane MOXXHO BblAeNUTb TPU OCHOBHbLIX KIIMMATUYECKUX peXuma, npeacras-
NEHHbIX TPemA cTpaTurpaduyeckumn eguHuuamu. BospacTHble oueHkn ao cobeitua Onay-
Be OCHOBaHbl Ha MaroM Yucfie MarHUTHbIX OMpeaeneHu W [OOMKHbI PaccMaTpUBaTLCA
KaK npeABapuTeNbHbIE U MOAMEXKALWME YTOYHEHUIO MO MEpPe NOCTYMNNEHUA AOMOMHUTENbHbIX
onpeneneHnin Bospacra.

Bo BpemAa uHTepBana, NpeacTaBfNeHHOr0 M3yYeHHbIMW KOMOHKAaMW, CKOPOCTU CeANMEHTa-
uuMm 661N oveHb HU3KUMU, KonebnAack B npeaenax 1-5 mm/10% ner. MaTtepuan negosoro
pa3Hoca pacceAH B OCagKax Bcex Tpex ropu3oHToB. OAHAaKO OH KpymnHo3epHUCTee U 06unb-
Hee B ropusoHTax |l n | no cpaBHeHuto ¢ ropuszoHTom Ill. CBuaeTenbcTea nepemMelsMBaHuna
0CagKoB uoeAaMu MPUCYTCTBYIOT BO BCeX TPEX rFOPM30HTax, OAHAKO 4acToTa MX XOA0B
Hanbonee Bbicoka B ropusoHTte |ll, nokassiBan Hanbonblwyto B 3TO Bpema 6uonornyeckyto
NPOAYKTUBHOCTL. M3peaka v B HEGOMbLIOM KOMMYECTBE BCTPEYEHbl HU3KOLIMPOTHbIE MNaHK-
TOHHble opamuHudepsl (cm. pucyHok) . 3 npucytcTeue obcyxaanock XepmaH BO MHOMMX
ny6nukaumax [9, 10, 12—14]. BbickasbiBanocb NPeAnoNOKEHNE, YTO OHU MOr N 6GbiTh BHe-
CeHbl TEYEHUAMW WU OTNOXEHbl Ha AHe unu wenbax. B nocneaHem cnyyae oHM mMornu 6biTh
BKJIIOYEHbl B COCTaB nbaa. B nepuoab! paspyleHus nbaoB U Apeica yepes APKTUKY BKIO-
YEHHbI B Nej AeTPUT BbiNagan Ha AHO. B 6eanefHble nepuoabl OHM MOrNU TPaHCMOPTUPOBATL-
CA TEYEHUAMW UNKU NepeoTnaraTbeA.

Hanbonee papesHuit ropuzoHT |ll oxBaTbiBaeT ocagku, HakonneHHble mexay 5—4,5 u
npnbnnanTenbHO 3 MIH. neT Ha3ad, ¥ COCTOMT U3 XOPOLIO COPTUPOBaHHbLIX TEMHO-KOPUYHe-
BbIX necyaHucTblx rnuH. MonAapHaa neso3asutaa (s.) (Globigerina pachyderma Ehrenberg)
n s. Globigerina cryophila (Herman) AoMuWHUpPYlOT B KOMMMEKCax, UMEHOTCA MPU3HAKK
pacTBOpEHUA, COOTHOLUeHWe GEHTOCHbIX W NNaHKTOHHbIX (hopaMmuHUdgep BbICOKO, npeobna-
BAKOT arrNOTUHUPOBaAHHbIE PAKOBUHbI.

panuua mexay ropusoHtamu Il v |l peskas 1 4eTKO BbIAENAETCA NO OAHOBPEMEHHLIM
nuTonoruyecknum u ayHuctuyeckum usmeHeHnam. Ocagku ropusoHTa |l oTnoxxeHHble oT
okono 3 ao 0,9 mMnH. net Hasaa, COCTOAT U3 OIMBKOBO-CEPbIX W 3EMEeHbIX NEeCYaHUCTbIX FNH
¢ peakumMn octaTkamu dayHbl. Cpean nnaHKTOHHbIX thopamuHudep npeobnanardT HeycTow-
4MBble K PacTBOPEHWUt0 cybBrnonApHble 3BpUTEpManbHble' U 3BpuranuHHbie Globigerina ege-
lida (Cifelli and Smith) u Globigerina quinqueloba Natland.

.WccneposanHbie KONOHKKN

KoopauHate!
Kononka Fny6uxa, m DnuHa, cm
(T 3.a.
T3467-4 79°22,7' 174° 46' 1760 212
T3-679 79 37,9 172 07 2237 356
T3-67-11 79 349 172 30 2810 250
T3-67-12 80 21,9 173 33 2867 374
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Puc. 1. HexoTopble xapakTepuctuku KonoHok T3-67-4, T3-67-9, T3-67-11, T3-67-12. NokasaHo coOTHOLWe
tue (%) mMukpodayHsl (3aTemHeHHam nnowapas, cnesa) u TeppureHHbix Yactuy (cnpasa) Bo cpakuum
ocapnka Gonee 63 mkm. WTpuxosan nMHUA — coaepxanue BuaoB G. quinqueloba u G. egelida. MopusoHTans-
Hble NONOCbI — YPOBHU, Ha KOTOPbIX GeHTocHbIe hopamuHudepsl coctasnatoT Gonee 10% dayHbl. 3se3a04-
KW — BCTPEYaeMOCTb HU3KOWMWPOTHbIX BUAOB NNAaHKTOHHbLIX opamunudep. “+” un ""—'' — MarHuTHam
nonApHocTe. |—Ill — cTpaturpaduveckune ropusoHThbl. ManeomMaruutHaa ctpaturpacdua no [4], c namene
HUAMMU

310 AOMMHMpOBaHWE OCOGEHHO YCUMMBAETCA B KOMOHKAax, MOAHATLIX C rny6uH meHee
2000 m. B 3TOM ropusoHTe [OCTUTalOT MakKCMMyma BCTpe4aemMocTu cy6nonApHas npaso-
sasutan (d.) G. pachyderma v d. G. cryophila [10]. HBeHunbHbie NNaHKTOHHbIE hopamu-
HU(EPbl, YbW PAKOBUHbLI TakK)Ke MNOABEP>KEHbl PAacTBOPEHWI0, 0OWMNbLHLI U COCTaBNAKT A0
60% B COXPaHMBLUMXCA KOMNMNEKCaxX NAaHKTOHHbLIX hopamuHudep.

MpaHuua wmexay ropusoHtamn |l u | dwmkcupyer apyryl Knumartuyeckylo nepe-
cTpoiky. WcuesHoseHue G. egelida u  oTHOCMTeNnbHOE  yMeHbLUeHWE  KONUYECTBa
d. G. pachyderma » d. G. cryophyla nokasbigawT, 4T0 Temnepatypsi soabl 0,9 mnan. ner
Hasal MOHU3UNUCL A0 COBpPemMeHHOro ypoBHA. OcHoBaHue ropusoHTa | mapkupyeTtca OTno-
XeHuem nepsoro oborauweHHoro copamuHudepamu cnoa (115 cm B KonoHke T3—67-9,
145 cm B kKonoHke T3—67—11, 110 cm B KonoHke T3—67—12, cM. pUCyHOK) U aaTupyeTca
okono 0,9 mnH. net Ha3aa. JomunnpyioT s. G. pachyderma u s. G. cryophila, xoTa B KOpoT-
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Kue nepuvoabl AOCTUraeT MakKcuUManbHbiX KOHueHTpauui G. quinqueloba, YTo ABRAETCA ueH-
HbIM yKazaHuem BpemeHwu. Hanpumep, otcyTcreue “30Hbl Nuka G. quinqueloba’ n3 ocHosa-
Hua bpwoHeca B konoHke T3—67—3 oxono 170 cm u B kononke T3—67—12 okono 95 cm
M ee MPUCYTCTBUE B HECKONbKWUX Apyrux kKonoHkax [10] nossonAwT npeanonoxuts, uTo
ee OTCYTCTBME ABNAETCA NUMBO pe3ynsTaToM 3po3uu, NMbo KaxkylleecA M CBA3aHO C PeAKUM
oT6opom o6pasuoB. OaHaKo nocne pacyeTHOW OUEHKM Bo3pacTta Ha ypoeHAx 170 u 95 cm
B obeux KonoHkax B 660 Teic. net (OcmoHa v XepmaH, B ne4yatu) MOXKHO nonaratb, 4TO
B 3TUX KOMOHKax 0Kono rpaHuubl BproHec/Matyama umeetca nepepbis. OTMeuaetcA npeob-
naganve 100-TbiCA4ENeTHUX UWKNOB, NPEACTaBNEHHbIX YepeAOBaHWMEM AEBATU KOPUYHEBLIX,
oboraueHHbix hopamunugepamu, U cepsix, 06eAHeHHbIX UMW, CrIOEB B KOSIOHKAaxX, KOTOpbIe,
Nno-BUAUMOMY, NPEACTaBNAIOT HEMpPepbiBHbIA UNW NOYTW HenpepbiBHbIN OCaAO4HbIA paspes,
Takux, kak T3—67—11 (cm. puc.).

OBCYXAEHUWUE M BbLIBOAbI

OBonNOUMA KNIUMATUHECKOTrO pexuma ApPKTUKWM B Tevenue nocneaHnx 4,5—5 mnH. ner
6bina, BEPOATHO, CBA3aHO C OCHOBHLIMM rN06anbHbIMU TEKTOHMYECKUMM, OKEaHONOrMYecKu-
MU U KAUMaTHYEeCKUMU COBbITUAMK. lMOoHMKEHWEe TeMNepaTypbl B KOHUE MUOLEHA, KyibMu-
HauvA B PasBUTUN aHTapPKTUYECKOro NEeAHWKOBOro LWWUTa U COOTBETCTBYIOLLEE MOHMXKEHUe
ypoBHA Mopa okono 6 MnH. ner Hasaa [15], BO3MOXHO, 6bIAM CUHXPOHHLI Hauany oneae-
HEHUA B BBICOKMUX LUMPOTAX CEBEPHOro MoMyLapuA. 3Ta TEHAEHUMA NOXONOAAHUA, NPepBaH-
HafA HECKOMLKWMW TernfbiMU MHTEPBanamu, npoaoskanace npubnuanutensHo Ao 2,9 Mnu. ner
Hazag [16]. B 310 Bpema, oxono 5—4,5 mnH. net Hasaa, APKTUYECKUN HacceitH Bbin xonoa-
HbIM, HO CBOGOAHBIM OT MOCTOAHHLIX Mopckux nbaoB [9, 10]. 1ot pexxum npoaomkanca
BO BpeMA BO3HUKHOBeHWA lMaHamckoro nepeweiika [6, 17] u nepeopueHTaumm okeaHckon
UMpKynauumM K 6onee cunbHbIM TEYEHUAM C lora Ha cesep okono 3,5 mnH. net Haszaa. Monsg-
CTPUM, Kak Mbl TEMepb 3HaeM, MO pa3BUTLCA BCNEA 3a NOAHATUEM nepewenka [14 v ap.].
310 M3MEHEHWE OKEAHCKOW UMPKYNAUUMA Bbi3Bano MNPOHWKHOBEHWE Ternsoro Hopeexckoro
TeyeHuA u4epe3 6GapeHueBOMOpcKui wenb B APKTUKY. YCUNEHHbIM MNEPeHOC BRaXHOro
Bo3ayxa Hap cBobopHoi OT nbaa CesepHOW ATNaHTUKON K npunerarowum cybnonApHbim
M NONAPHLIM HAaropbAM COfMPOBOXAan MO34HEMMUOLEHOBOE NOHMXEHUE Temneparypsl. Bos-
pacTaHue KONWYecTBa aTMOCHEPHbIX OCaAKOB Bbi3Bano Pa3BMTUE NOKaNbHbIX NEAHUKOB,
3UMHero npubpeXxxHoro nbAa 1, BO3MOXHO, NeAoBblX Wenb(oB BAOJSIb KOHTUHEHTaNbHbIX
wenbtos Apktuku. lNpeanonaraercA, 4to bapeHueB neAAHON WMUT TakXXe obpasoBancA
oxkono 3,5 mnH. ner Hasaa [18]. 3arem nocneaosan Tennblii MHTEPBan, KOTOPbLINW Havanca
8 nosaHem [aycce okono 2,9 mnH. net Hasaa [16]. B ceeepo-BoctouHoW uwactu Tuxoro
OKeaHa TemnepaTypbl MOBEPXHOCTHONW BOAbI nosbicunuck Ha 14° [16]. 3a ucknioueHnem
nHTepsana okono 1,9—15 MnH. net Hasafg B apKTUYECKUX OCafKax HE ONpPeAenAlTCA HU3KO-
aMnNAUTYAHbIE TemnepaTypHbie (NyKTyauuu, xapakTepHele ANA 3nox no3aHero laycca u
Matyamei [19]. (cm. pucyHok) . HayanbHoe notenneHdve cOBnaAaeT, 04HAKO, C OCHOBaHWEM
ropusonTa |l. Kak obcyxaanocs B npeasiayumx nybnukaunax [9, 10], ropusonT |l cBuae-
TENLCTBYET O Pa3BUTUKN B ADKTUKE YETKOW COMBHOCTHO-NNOTHOCTHOW CTpatMuKaumm Bcnea-
cTeue pe3xkoro pasbasneHus NOBEPXHOCTHOW BOAbI Gonsiummu obbemamu Tanow BOAblI BO
BPEMA paHHell AernAuMauuu B BbICOKUX WMpOTax cesepHoro nonywapua [9].

MNpeobnaganue cybnonapHon G. egelida, nuk cogepxkatua  d. G. pachyderma [9] u Haubo-
nee HU3Kue 3HadeHua 5'°0 NNaHKTOHHBIX thopamuHuep HapAAy C aKTUBHbLIM NEeAOBbIM
NPUHOCOM TEPPUreHHOro marepuana Ha noaHATUe Anbga M OKpyXxawwme obnactu KoOTNo-
BMHb!I UEHTPaNbHON APKTUKU, Hal BbIPAXKEHHBIM OTNOXeHnem Bonbwinx ob6bvemoB rnAaumans-
HO-MOPCKMX OCafKOB MOATBEPXAAeT, 4TO B TeueHUe Nepuoaa BTOPOTrO pexumMa, Mexay 3 M
npubnusutensHo 0,9 MNH. net Hasaa, He CyLEeCTBOBAaNO MOCTOAHHOrO fieROBOro NOKpOBa.
PeakocTs nAaHKTOHHOW MUKpoayHbl B 3TOM ropu3oHTe O6BACHANACL YMEHbLUIEHWEM
NPOAYKTUBHOCTM NMAaHKTOHa U3-33 HU3KOW COSMEHOCT NMOBEPXHOCTHON BOAb! U YMEHbLUEHWA
KOnu4yecTsa nuTaTtenebHbix Bewects [9, 13].

[MoAHATME KOHTUHEHTOB B BLICOKWMX WMPOTax AOCTUMNO KyNbMWHAUUW B CPeaHeM nnew-
ctoueHe [10, u ap.]. Okono 1 MnH. neT Haszaa B BLICOKMX WMPOTAaX HaYanoch ClneayioLlee
NOHWXKEHWe TemnepaTypbl. Pocny MaTepuKoBbIe NEAHUKOBbIE WWTb), BO3HUKAM apKTu-
YeCKMEe MOPCKMWE NbAbI, PACNPOCTPaHUBLLMECA K 1OrY U nokpeiBwue CesepHyo ATNaHTUKY
npubnuanTensHo fo 55° c.wi. AHANOrM4YHaA CUTyaumA cyuwecteosana 18 000 net Hasag [21].
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Korpaa atnaHTuyeckue nbAbl, Kak U PeHHOcKaHAWHABCKUIA U J1aBPEHTUNCKUIA NeaHUKOBbIE
WKTbI, AOCTUIIN MaKCUManbHbIX Pa3mMepos, M3MeHunach atMoctepHan unpkynauuna. Jonx-
Hbi ObiNY CyWECTBOBAaTL YCNOBWA, Takxke nopobHbie cyuwectsosaBwum 18000 ner Haszaa.
FnobansHble atmoctepHsie mogenn Jlamba u Byapodda [22], Bunbamca v Bappu [23]
n Teittca [24] pgna 18 Thic. neT Hasaa NoOKasbIBAlOT 3HAYNTENLHOE YMEHbLUEHWEe NPUHOCA
B ApPKTUKY Bnarv uuknoHamu. [loxasatensctBa 6ofiee Cyxux KAUMATUYECKUX YCNOBUM
BO BPEMA NEAHMKOBbLIX MaKCUMYMOB B CEBepPHbiX NOSIAPHbLIX PaioHax Nofiy4eHbl Ha OCHOBaA-
HUM nanuHonoruyeckoit pabotel Boppexa [25]. B apuaHbix ycnoBuax Hayanocs paspylueHue
UMPKYMapKTHUYECKUX NefoBbiX wenbtoB, ymeHbleHne anbbego BbI3Bano Ae3NHTEr pauuio
apKTUYecKoro Mopckoro neaa [26, 27]. CesepHbiit JlefoBUTHIN OKeaH, BO3MOXHO, OCBO-
6oanncA OT fibAa AO TOrO, Kak HacTYMWO OCHOBHOE PacfifiaBfieHWe OKPYXAWMX MaTepu-
KOBbIX neaHnkoB. Takum o6pasom, HeKOTOpoe BpeMA COMNEHOCTb NMOBEPXHOCTHOW BOAbI
6bina OTHOCUTENbLHO BbICOKOW U BMONoOruyeckan MPOAYKTUBHOCTb CXOAHOW C NPOAYKTUB-
HOCTblO NpY 'HOpManbHbIX'' OKEaHW4YeCKUx ycnoBuAX. B TeyeHMe Takux NepuvoAoB oTnara-
MCb 30HbLI, oboraieHHbie dopamunndepamn, ¢ Hambonee TAXKENbIM WIOTOMHO-KUCIIOPOA-
HbIM cocTaBoM pakoBuH s. G. pachyderma (cMm. pucyHok: Ha 65 cm B KkonoHke T3-67-9,
Ha 40 cm B KonoHke T3-67-11, Ha 100 cm B KonoHke T3-67-3 [11, 28]). Mpeanonoxexue
0 TOM, 4TO 3TU ycnosBuA CBOGOAHOM OT nbAa NOBEPXHOCTHOM BOAbI C HOPManbLHOW cofne-
HOCTHIO Pa3BuBanUCh HENOCPEACTBEHHO 3a NEAHWUKOBLIMW MaKCUMyMa B CPeAHWUX LupoTax,
ABNAETCA CNOPHbLIM.

CHavana aernAauvaumns Npovucxopaunna MeasieHHo, PacnpoCTPaHAACHL Ha 1or, 3aTem oTcTyna-
HUe NbAOB yckKopAasnocs [26]. B Takue nepuoasl MakCUMyMOB AernAuUMaUNMn B pesyribTaTe
aKTUBHOIO NPUTOKAa B APKTUKY Tanow BOAbl yCTaHaBnuWBanach pe3Kan NNOTHOCTHaA cTpatu-
¢ukauma. Onu npeacraBneHbl B ropu3odTe | 3oHamm, bGesHbimu. copamunudepamu. o
Mepe TOro Kak KOHTUHEeHTanbHbIA nes M mopckoin nen CesepHou ATnaHTuku, Hopeexckoro
n [peHnaHackoro mopein cokpawanuce, FonbhcTpym U ero NPOAOIKEHNA BOCCTaHaBNUBA-
NACL, 4YTO NPUBOAUNGC K YyCUNeHWo atMocdiepHOW uMpkynauuu. HauyuHancA HOBLIA LUK
yBENUYEHNA KONW4eCTBa aTMOCHEPHbIX OCaAKOB U COOTBETCTBYIOWErO PasBUTUA NIEAHUKO-
BbIX WMTOB B NOMIAPHbIX WNPOTaX.

MNMepexoa K nocneaHeMy OCHOBHOMY 3Tany OKEAaHCKOro Knumara npousowen B ApKTuke
okono 0,9 mnH. ner Hasap, PasBUACA NOCTORHHLIN NEAOBLIV NOKPOB, YTO OTPasunNaCs B
0OCajlo4yHOM paspese Havyanom HaKonfeHWA ocaakos, NofobHbIX coBpemeHHbIM. Mo ocaakam
ropusoHTa | Beigenaetca aeBatb 100-TbicAYENEeTHUX LUK NOB.
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YAK 551.461.8 (261)
YETBEPTUYHAA NAJNIEOOKEAHOJIOTUA ATNAHTUKMU

M.C. BAPALU
UHeTuTyT OKkeaHonozuu um. 1.011. llupwoea AH CCCP Mockea, CCCP

KonoHKu ocaakoB ATNaHTM4ecKOro okKeada, COoAeprKalive MonHble U HernpepbiBHbIe pa3pe-
3bl YETBEPTUYHLIX OTMOXEHUA U AeTanbHO 06paboTaHHbIE NMUTONOIMYECKUMU, FEOXMMUYECKU-
MU U MUKPOMNanNeoHTONOMrMYeCKUMM MeTOAaMM, HacuMThIBAOTCA NokKa eavHuuamu. Moatomy
NPeACTaBNeHMA O NaneoOKeaHONOTMYECKON 3BOMIOUMM OKeaHa B TeYeHWe PaHHUX U CpeaHnx
3TanoB nnencToueHa MoryT 6biTb COCTaBNEeHbl, KPOMe y4YeTa MaTepuanoB MU3y4YeHUA Takux
pa3pesoB, NuULLb C UCMONbL30BaHWEM pe3y bTaToOB MNafie00KeaHONOrnYeckmMx U naneoknMmaTu-
YeCKMX ucClefoBaHuii B Apyrnx obnactAx MuUpoBOro okeaHa v Ha OKPYXKatOLWMX mMaTepu-
Kax. [nA Bonee No3aHMX 3TanoB YeTBEPTUYHOro NepuoAa KONMYECTBO UMeOLWencA nHdopMma-
UMM rocneaoBaTeNbHO YBENWMYMBAETCA, M ANA KOHUA CpeAHero v MNo3jHero nneicroueHa
BO3MOXXHbI KOMMNEKCHbIe MnoulaaHblie naneoreorpauyeckne PeKOHCTPYKUUU B macluTabe
Bcero ATnaHTUMYecKoro okeaHa.

BaxkHeiAlwMMKU CcOBbITMAMWN YEeTBEPTUYHOIrO BpemMeHu 6binu rnobanbHble KAnmMatuveckue
KonebaHMA 1 CBA3aHHbIE C HUMWU MaTEPUKOBbLIE ONEAEHEHUA, KOTOpble U OnpeaenAnn naneo-
OKeaHonornyeckyto asonwunio AtnaHtuku. OaHako oHW He GbiNUM CBOWCTBEHHbI UCKIIHOYM-
TENbHO 3TOMY nNepuoay. KpynMbie Knumatuyeckue konebaHuAa M COOTBETCTBYIOLME NAneo-
OKeaHomnorvyeckue cobbiTMA NPOUCXOAUAN U A0 YETBEPTUYHOIO BpeMeHu. [oHuKeHne Temne-
paTypbl B KOHUE MWUOLEHa, KyNbMUHAUMA B Pa3BUTUW aHTapKTUYECKOro NeAHUKOBOro WuTa
W COOTBETCTBYIOLLEE NOHWXEHWe YPOBHA MOpPA, KOTOpoe Bbi3Bano usonauuio CpeavseMHoro
MOpA OKoMo 6 MnH. net Hazaa [1], BO3MOXHO, BbINN CUHXPOHHbLI Hayany oneaeHeHWA B
BbICOKUX LUMPOTAaX CEBEPHOro NonyLiapua.

W3yyeHne HaHonnaHkToHa B KepHax cksaxuH 111 u 116, npobypeHHbix 6/c "Mnomap
Yennenpxep” B Hopsexckort u MpeHNnaackoM MOpAX, BbIABUO KPYMNHOE NOHWXeHWe Temne-
paTypbl B cepeanHe HeoreHoBol 30Hbl 21 okono 2,5 mnH. neT Hasag [2]. 310 oTHOCUTENBHO
6bicTpoe MoxonofaHue OTMeEYeHO BO MHOruMx paoHax MupoBoro okeaHa. Coctae Komnnek-
COB NNaHKTOHHbIX (hopaMuHUGep B NO3AHENNMOLEHOBbIX ocaakax HopBexckoro mopa
(ckB. 116), BKAOYaOWKMX HapAgy € cyBnonApHbIM BMAOM HeBONbLIOE KONMYECTBO Npea-
cTaBuTened 6GopeanbHbiX U Aake CybBTponUYecKUX BUAOB, COOTBETCTBYET HU3KUM Temnepa-
Typam BOAbI NMPU OTCYTCTBUM MOpPCKUxX nbaos. WccneposanuA 3arsuitHa [3] noaTteepavnu,
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Puc. 1. YeTBepTuuHsie cpepHeronosele naneotemnepatypst (T) nosepx- L*g
HOCTHOW BOAbI pavioHa NoaHATUMA Puy-TpaHau (oro-sanagHam ATnan- /.9 20 /
TMKa), PeKOHCTPYMPOBaHHble MUKPONANneoHTONOIrMYECKUM METOAOM 0 Z ZZZJ

CocraBneHo no ckeaxunam 516 un 518 6/c “Inomap YenneHnaxep’’ MIH
n konowke J1—878 HUC "Muxaun llomoHocos'’. Cnesa — naneomartuT- gz
HaA wkana (B — anoxa BpioHec, / — cobbiTne Xapamunso, O — cobbi-
e Onayseit). CnpaBa — wkana anbnuitckux onepeHenunii (GL): W —
sopm, R — pucc, M — munaens, G — ronu, 4 — [yxan. MNokasaHa npea-
nonaraemMan KOPPenAuUA cO CTaAUAMM M3OTOMNHO-KUCNOPOAHON LWIKanb!
(umbpbl y KprBoW)

GL.

4YTo nepsoe KpynHoe noxonoaaHve B EBpone npousowno

2,5 MmnH. net Ha3aa. KonebaHua M30TOMHO-KUCNOPOAHOrO COC-

TaBa PaKoBWH BeHTOCHbIX chopaMuHUcep U3 NO3AHENINOLEHO-

BbIX OCaAKOB 3KBaTopuanbHou MaunduKy cBUAETENbLCTBYIOT O
MaTepuKoBOM orneAeHeHun 06eMOM OKOMO ABYX TPeTel MaK- i

T

e

cuiMyMOB no3aHero nneinctoueHa [4]. MoxonoaaHue B nosa-
HEM MNMOLEeHe MPOABUNOCL B rNobanbHOM CMeLLeHUn KNuma- 71—
Tuyecknx 3oH MupoBoro okeaHa K akBatopy [5, 6]. 2z

Y nnuoueH-nnencToueHoBon rpaHuubl (y ocHoBaHuA cobbi-
™A Onayeeit, 1,9—1,8 MnH. neT Ha3zaa) B pa3pe3ax OKeaHCKUX
0CalkoB He 0BHapy>kuBaeTcA CBUAETENLCTB KPYMHbIX KMMa- -
TUYECKUX NEepecTpoeK, BbIXOAAWMX 3a npeaenbl HEMOCPeacT-
BEHHO MPeALEecTBYOWMNX U Nocneayrowmx Hebonbwmnx hnyk-
Tyaumit. OIHAKO NPU3HaKKU HEKOTOPOrO MOXONMOAaHUA B pa3-  4J—
HbIX paiioHax Ob6Hapy>keHbl. Ha COOTBETCTBYHOLWEM YpPOBHe B =
CTPaTOTUNUYECKUX pa3pesax WTanuu oTmeyeHo noABMEHUE XO-

NOAHOBOAHbLIX MMMWUIrPaHTOB — 6GeHTOCHbIX chopaMuHudep f

n MonmockoB [7]. M30TonHO-KUCNOpoaHbIe UCCNeAoBaHUA MO g
NNaHKTOHHbLIM ¢hopamMuHUcepaMm NOKa3sbIBAOT, YTO MJIMOLEH- .
YeTBePTUYHAA rpaHULa COOTBETCTBYET 3aecb Hebonbwomy no- 7
TeNneHnio Mexay cnabo BbipaXeHHbIMU XONOAHOBOAHbLIMU
nukamu [8].

B CesepHoir Espone 1,8 MnH. net Ha3aa o6Hapy>keHbl CBU-

AeTenbCTBa noxonopaHuA. B WcnaHaun oHM npoABNAOTCA B
BuAe NeAHUKOBbIX 06pa3oBaHuii U XONoaonbuBbIX Mop-
CKUX 1 hnopucTUyeckMx KomnnexkcoB, a B AHrnuv u HuaepnaHaax — B BUAE OTHOCUTENBHO
""xonoAHbIX" NanMHONOrMYeCKUX CNEeKTPOB U XONOAONO6MBbLIX MOPCKKUX chayH. B 3To BpemA
B CBA3W C NOXONOAaHWEM Ha tor Baonb GeperoB ATnaHTM4eCKOro okeaHa u B CpeavnsemHoe
MOpe MPoHUKaT apKToﬁopeaanble monntocku [9].

B CeBepHoit ATnaHTuke Ha 28° c.w. oTHOCUTENbHO XonoaHoBoAHaA Gr. inflata noAsnAeT-
cA oaHoBpemMeHHo ¢ Gr. truncatuiinoides okono 1,85 mnH. net Ha3zag [10, 11], yTO, NO MHe-
HWIO aBTOPOB, CBUAETENbCTBYET O MOXONOAAHWU, COOTBETCTBYHOLLEM OCHOBAHWIO MIENCTO-
ueHa B pa3pese Jle Kactenna 8 Utanuu.

B paspese ckeaxuH 516 n 518 6/c "Inmomap Yennenmxep”, npobypeHHbIx B HHoW
ATnaHTuke Ha nogHATUM Puy-IpaHau, No KOTOPLIM MUK PONAanNeoHTONIONMYeCKUM METOAOM
PEKOHCTPyMpoBaHbl naneotemnepatypbl [12] (puc. 1), Cr. truncatulinoides nossnaertca
B TENjOBOAHOW CTaauv MeXAy ABYMA cnabo BbIpa)KeHHbIMU XONOAHOBOAHbIMWU. B 3TOoM
paiioHe Havano YeTBEPTUYHOIO BPEMEHW He MAapKUPYEeTCA 3HAYUMTeNbHbIM MOXONI0AAHUEM.
Heckonbko noaxe, npubnuantensHo B uHTepBane 1,6—1,4 mnH. neT Hasaa, OTMeYaloTcA
TPU XONOAHOBOAHBIE CTaAMKU, KOTOPbIE, NO-BUANMOMY, MOXHO KOPpenupoBaTb C AYHaNCKUM
oneaneHeHnem. B 3atom pailoHe B TeueHue BCcero 30MMencToleHa COXPaHANUCL TemMmnepaTypbl
nopaaka 21°C, konebaHua He npesbiwanu 1, 5° C. XonoaHblit NUK B NO3AHEM 30MNENCTOLEHE
KOPPenupyeTcA HamMu C U30TOMHO-KUCNOPOAHOW CTaguen 22 U C TOHUCKWUM onefeHeHnem
Anbn. PailoH nogHAaTUA Puy-I'paHam Ha npoTAXKeHMW BCEro YeTBepTUYHOro nepuoaa Haxoaun-
cA, KaK W B HacToALLee BPeMA, B Npefenax XHOro Cy6TPonnYeckoro KpyroBopoTa, xapak-
TEpU3yIOLLErocA BbICOKOW TemMnepaTypHOM CTabubHOCTbIO. HeT COMHEHWIA, YTO B YMepeHHbIX
M BbICOKUX LUIMPOTax ATNaHTUKWU Knmatuyeckue konebanuAa 6binu 6Gonee 3HaunTeNbHbIMMK,
YyTO Bblpa)<anocb B KonebaHMAX TemnepaTyp NOBEPXHOCTHOW BOAbI, CMELWEHNAX MMAPONOrk-
4eCKUX (DPOHTOB M TeveHun. PnyKTyaumm M30TONHO-KUCMOPOAHbLIX KPUBbLIX B 3onnencroue-
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He, NMOCTPOEHHbIX NO KOMNOHKaM ocaAakos Tuxoro u ATnaHTuyeckoro okeawos [13, 14],
COCTaBMAOT OT NONOBMHbLI A0 ABYX TPETE MaKCUManbHbIX NO3AHENNENCTOLEHOBbIX U CBUAE-
TENLCTBYIOT O COOTBETCTBYIOWMX U3MEHEHUAX 061LEMOB MaTepUKOBLIX NbAOB, NaneoTemne-
paTyp, YPOBHA MOpPA W APYrUX MNaneooKeaHONOrMyeckux napameTpos. Mo AaHHbIM u3yuve-
HMA KonoHok ocapkoB CesepHoro JlegoButoro oxkeaHa Xepmad [15] npuwna k BbiBOAy,
yTo B nepuog 2,4—0,9 MnH. ner Hasaa 3aecb ObiN eAuHBbIN 3Tan Pa3BUTON NNOTHOCTHOWN CTpa-
TMhUKAUMN BOAHOW TONWM U OTCYTCTBMA NOCTOAHHOTO NEAAHOIO NOKPOBa — B UEHTpanb-
Hbl€ painoHbl APKTUYECKOro GacceliHa aKTMBHO NMOCTyNanu rnAuuanbHO-MOPCKUe OCaaKu.

Takum 06pa3omM, NaneocoKeaHoNornYeckue yYCNnoBuA B Te4eHUe NepBoi NONOBUHbL! YeTBep-
TUYHOTO BpeMeHU (3onneicTtoueH) Bbinu Gonee cTtabunbHbl, Y4eM B TeyeHWe BTOPOM ero nono-
BUHb! (COBCTBEHHO NNENCTOLEH) , U CXOAHBI C NO3AHENNUOLEHOBbLIMN.

B ocaakax pa3sHbiX paiioHOB MupoBoro okeaHa o6GHapy>keHbl CBUAETENbCTBA KPYMHbIX
KNMMaTUYECKUX W NaNeooKeaHONOrMYeCKUX W3IMEHEHUA, NPUYPOYEHHbIX K MPOMEXYTKY
BpeMeHu oT cobbiTAa Xapamunbo A0 Hayana 3noxu bproHec (0,9—0,7 mnH. net Hasap).
OKono ypoBHA CO6GbLITMA Xapamunbo B KONOHKAax 0CaAKOB co CpeavHHO-ATNaHTU4YecKoro
xpe6Ta (28° c.Ww.) 3amMeTHO BO3pacTaeT KOMMYECTBO OTHOCUTENbHO XONOAHOBOAHLIX ANA
3atoro paiioHa BuaoB Gr. inflata, Gr. hirsuta n Gr. truncatulinoides npu ymeHbLieHUN
Konuyectea Tponuyecknx Sph. dehiscens, Gs. sacculifer u ap. [10, 11], yTo noka3sbiBaeT
CYLIECTBEHHOE MOHWKEHNE TemrnepaTypbl. ABTOpPbI MOMaraiT, 4TO 3TO MoXofiojaHve npeg-
CTaBNAET Havyano NNencToueHOBOr0 MaTEPUKOBOro ONeAeHEeHWA UKW NO KpalHen mepe npea-
LIECTBYIOWYI0 eMy TeHAeHuMio K noxonoaaHuto. llexntoH v Ongank [13] no u3otonHo-
KUCnopoaHou Kpusoi KonoHku V28-239 n3 Tuxoro okeaHa Npuwinu K BbIBOAY, Y4TO CTaanA
22 Hap cobbiTeM XapamMunb0 MOXKET MpeacTaBNATL NEPBOE KPyNHOE OfeaeHeHne CeBepHOro
nonyLwapua.

Takyio xe kapTuHy ycraHosun [lpenn [16] no M30TONHO-KUCNOPOAHOW KpuBOWN
ckB. 502 6/c “"Mnomap Yennengxep’’ (Kapubckoe mMope) — M3MEHEHUMA HaMEualTCA OKOMOo
0,9 MnH. net Ha3ag. MoBepXHOCTHbie TemMMepaTypbl OKeaHOB B BbICOKWMX LUMPOTaX 3Hauu-
TENbHO NOHU3UNUCL. Y MEHbLLEHUE TeMNepaTypbl B APKTUKE Bbi3BaNo pa3smThe NOCTOAHHOIO
NeARHOro NOKPOBa, COXPaHMBLUErocA A0 HacTosuwero sBpemeHun [15]. Cyaa no usotonHo-
KWUC/IOPOAHLIM KPUBbLIM M MWKPONANEOHTONOMMYECKUM [AaHHbIM, MaTepUKOBbIe NeaAHbie
LWUTbI CEBEPHOr0 NONyLapuAa U AHTapKTUAbI AOCTUIAN MaKCUManbHbIX Pa3MepoB, a Tem-
nepaTtypbl NOHN3UNUCHL A0 MUHUManbHbIX 3HaveHun [4, 17, 18].

BaxkHble pe3ynbTaThl Aano AeTanbHOe WCCNeAOBaHWE KOMOHKWU OCAAKOB TPOMMYecKown
ATnantuku V16—205 (15°24' c.w., 43°24’ 3.a., rny6uHa 4045 M), copepxkauien NoOnNHbIA
4eTBEepPTUYHbIN pa3pe3. bpuckuH u Beprrped [19], npumeHnB meTop naneoTemnepaTypHOro
aHanu3a No NNaHKTOHHbIM (hopaMuHUGpepaM, BbIAENUNWU ABa OCHOBHbIX KIMMaTUYECKUX pe-
XKMUMa B TeYeHWe NNencToueHa C:rpaHUlen MeXAYy HUMMU Yy KOHua cobbitnAa Xapamunoo.
Ban-[loHk [14] no M30TONHO-KUCNOPOAHOW KPWUBOW 3TON e KOMOHKW Onpeaenun, 4To
BO BpeMA 3noxu BproHec n3oTonHuie hnyKTyauumn nmenu 3HaumTenbHo 60nbLlyo amMnnuTyay,
yem BO BpemA 3noxu Maryama. CpaBHeHue nNaneoTemMnepaTypHbiX U MU30TOMHbLIX KPUBbIX
nokasano xopoiuee cooTBeTcTBME ANA nocnefHux 350 Tbic. net. AHanUM3MpyA Kpusbie, BaH-
JoHk npuwen K BbiBoAdy, 4T0 90% M30TONHLIX KoneGaHWn OTpaXkalT U3MeHeHUA ob6bema
MaTepuKOBbIX OfiefieHeHU U YPoBHA MOPA. CornacHo ero NOCTPoeHWAM, ypoBeHb, Noao6-
HbIi COBPEMEHHOMY MNU HECKONbKO Bbiwie, uMen mecto 12 pa3 3a yeTBEPTUYHLIA Nepuoa.
OcobeHHO BbiICOK OH Obin okono 1,4 MnH. ner Hasaa, a takxe 490, 280 u okono
120 7tbic. net Hasaa. Bo BpeMA MakKCUMYyMOB MaTepUKOBbLIX OfiefileHeHW, CPaBHUMbIX C
MO34HEBIOPMCKUM — MO3AHEBUCKOHCUHCKUM (cTaauAa 2), KpymnHbie MOHUXEHWA YPOBHA
umenu mecto 4 pasa, npuuem Bce 3a nocneaHue 750 Teic. ner — 750, 530, 240 u
145 TbIC. NeT Ha3aa.

MoHuXeHne yPOBHA MOPA BO BPeMA U30TONHOW cTaauun 8 noaTBEPXAaeTCA uccneaoBaHuA-
MU KepHOB cKBauHbl "Cratdbopa’’, npobypeHHou B ceBepHoi uvacTu CeBepHoro mopAa
[20]. OtnoxkeHuA atoro BO3pacra, BCKpPbIThie Ha rny6uHe 120—122 m Huxe aHa, NpeacTas-
NeHb! AeNbTOBLIMKU (haunuAMMU.

W3yyeHne GeHTOCHbIX chopaMuHucep B KONOHKax paiioHa noAaHATMA Puy-Tpangn (u2
KaHanoe Buma u XaHTep) nokasano 3HauuTenbHoe M3MEHeHWe XapakTepa UMPKynAuuU npu-
AOHHBIX BOA, npounsoweawee okono 700 Teic. neT Hazaa [21]. "Crapsie” 6eaHble KMcCnopo-
AOM UMPKYMNONApHbIE rAy6UHHbIE BOAb! XapaKTepu3ylOTCA 34eCb KOMMNEKCOM GEeHTOCHbIX
topamuHucgep ¢ aomuHuposawuem Uvigerina u Globocassiduiina, “monoasie” cesepo-
aTtnaHTuyeckue rny6uHHbie BoAbl — Komnnekcom c Planulina u Munnonuaamu, aHTapKTU-
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Yeckue npuaoHHble BoAbl — Komnnekcom c 'Epistomineilla’” umbonifera. Owono
700 Thic. neT Ha3ap ypoBeHb NPUACHHON BoAbl peako Bo3poc (npeanonoxurtensHo Ha 300~
400 M) ¥ ee nNOTOK Ha cesep 4Yepe3 KaHanbl Buma n XaHTep B BpasunsCKyio KOTNOBUHY
3HaumTenbHo ycununca. lNpu nocneayruwmx (GnyKTyaumAax MOLLHOCTb 3TOr0 NOTOKa Bbina
Bcerpa 6onblue, 4em o anoxu bBproHec.

B nepuoa 0,8—0,7 Mnn. neT Hasapn B paitoHe nogHATUA Puy-Mpadav Hamu oTmeuero nepaoce
3a 4eTBEPTHYHOE BPEMA PE3KOE MOHIKeHWe cpeaHeroAoBbiX NaneoTemMneparyp NOBepXHoCT-
Hoit Boabl [12] — Ha 3,5°C B ocHoBaHuM ropu3oHTa G. caiida calida. B TeueHue spemeny
ero HakonneHun, ot 0,81 po 0,28 mnH. ner Hasaa, No CKB. 516 PEKOHCTPYMPOBaHbi Y8TKO
BbipaXKeHHbIe TemnepaTypHbie KonebaHua ¢ amnnuTynon 3,5°C. OHU AOBONLHO 3HAYUTENL-
Hbl, ECAIN YYeCTb, YTO PalOH PacrnonoXxeH BO BHYTPEHHel obnactu cyBTponuyeckoro Kpyro-
BOpPOTa. TpU paHHUX XONOAHOBOAHbLIX MUKa COMOCTaBMAKTCA C WM30TONHO-KNCNOPOAHBIMY
craguaMu 16, 14, 12 u ¢ MUHAENLCKUM oneaeHeHueM, a Bepxuuit — ¢ 10 cTapmeit u ¢ puc-
cKkuM onegeHenveM. lMosaHennencToueHoBble KonebaHuA naneoTemnepatyp B paioHe Puy-
MpaHav pekoHcTpyvpoBaHb! No ckB. 518 u konownke J1-878, amnnutyasi gocturator 3-35°C.
MukK naneoTemnepaTypHbIX KPUBbLIX CONOCTABNAIOTCA C MOCAEAHUM MeXneaHUKoBbem (CTa-
avA 5), cTagmanamv n MeXcTaauanom MocreaHero oneaeHeHuA U ronoueHom (ctagum 4—1) .

ManeookeaHonoruyeckan cuTyauus B TevyeHue nocnegumx 600 Teic. ner Haubonee aevans-
HO M3y4YeHa B CeBepo-BOCTOYHOM cexkTope CeBepHoit ATtnaHtuku. Pyaauman n Makustanp
(22] no MUKPONANEoHTONOTUHECKUM U IMTONOMMUECKUM A3HHbLIM 8 16 KonoHkax ocagKoe
mexay 40 n 60° c.Lu. yCTaHOBUAM CBUAETENLCTBA ANVUHHOMNEPUOAHBIX KAMMATUYECKUX LMKNOB
npoaomkuTensHocTbio oT 56 Ao 113 Thic. net (B cpeaHem 84 Tuic. neT) . YunTbiBas KopoTKkue
noxonopaaHuA, 3a 600 Teic. neT HameuaeTcA 11 3TaNOB NPOABUXKEHUA HA 1OI NONAPHBIX BOA;
HEKOTOPbIE W3 HUX COOTBETCTBOBanNM, BEPOATHO, CTagManaM MaTePUKOBLIX ONEASHEHNH.
B Teuwenue KaXXAOro B 3TOM paloHe OKeaHa OTnaranuch 3HauuTenbHbie 06bembl TeppWreH-
HOro MaTepuwana nefosoro pasHoca. 3a 1,2 MfH. neT 6b110, NO-BUAUMOMY, OKoso 20 Takux
anu3oaos. Hanbonee Tennble nepuoAbl HamevaoTca okono 380 1 120 TbiC. NET Ha3ap.

B nepuoAbi roXonoAaHuit NonApHble BOAbl NPOABUranuicbL OT 65° c.ww. NpUBAU3NTENLHO
a0 45° c.w., T.e. Ha 2000 KM, B NepuoAbl MOTENNEHUNA OHU 6bICTPO OTCTYNanu Ha ceaep
(6onee 1 kM B roa). COOTBETCTBEHHO CMELLANUCL WU APYrue FMAPONOrnYecKne rpaHmtibl.
B ycnosuax oneaeHeHul cesepHee 45° c.wi. Bo3HUKan cy6nonApHbIA KPyroBopoT. B nepuoabi
MOXONOAAHWIA TeMNepaTypPsl BO/bI NOHWKanUch Ha BenmunHbl Ao 12—13°C. Bo Bpema ontu-
MyMa MeXneAHWKOBLA OKONo 120 Tbic. neT Ha3ap TeMnepatTypbl NpeBbIWanK COBPEMEHHbIe
Ha 3—-4°C.

B Tponuyeckoit ATnaHTuke BO BPEMA NEAHUKOBbIX CTaAUaNoB YCUNUBAEUCh TeMnepaTyp-
Hble rpaauveHTbi, naccaTtbl U NaccaTHbie TeYeHUA. B 3UMHME NEpUoAbl HXHOTO NOAYLIaPUR
ycunusanace UMpPKynauMa cuctembl beHrensckoro — HXKHOrO 3KBaTOPUANbHOrO Te4esuii,
YTO NPUBOAUNO K OXNaXXAeHUIO IKBaTopuansHoro noAca [23]. B a3umHue nepuoasi B CeEepHOM
nonywapuu pe3Ko ycunueanach WHTeHCMBHOCTb KaHapckoro ansennudra u Cesgepsoro
naccatHoro TeyeHuWA. COOTBETCTBEHHO MWUrpUpPOBana 20Ha BHYTPUTPOMUYECKOW KOHBEpPrek-
umn (oT akeatopa Ao 10—12° c.w.) — ee nepeMelLeHNA HE BbIXOAMAN 38 npejenb! COBPEMeH:
HbiX ce30HHbIX Konebanui. 3a nocnegHune 200 Thic. NeT cUTyaumA, NoLo6HaR CoBpeMeHHOM,
Gbina ToNbKO BO BpemA noactagum 5e, okono 125 Teic. net Hasap. Okono 90% spemenu
rocnoacTBOBany ‘'NeaHUKOBbLIE” YCNOBUA.

[AnA xapakTepHbIX BPEeMEHHbIX YPOBHEN NO3AHEro NNeMcToueHa — MOCNefHEro Mexnes-
HukoBbA (okono 125 Teic. neT Hasaa) , nocnegHero Mexxcraguana (oxono 40 Teic. ner Hazaa)
¥ nocnegHero Makcumyma onefeHeHMA (okonio 18 Teic. neT Ha3aj) co3haHbi NNOWaAHLE
NaneooKeaHoNOrMYeCKMUE PeKOHCTPYKUMKU. OHM BKIIOMAOT pacnpejeneHue Temneparyp no-
BEPXHOCTHOM BOAbI, MOMOXEHWE OCHOBHbIX BOAHbIX Macc, rMAPONOrMYecku X poHTOR U Teve-
HUW, KPanHUX rpaHul, NPOHUKHOBEHWA NNAaBYYUX NbAOB, OUEHKY aKTWBHOCTW anBennkHros
M UMPKYRAUUKM B UENOM, NOMOXKEHWE YPOBHA MOPA, PEXUMMbI NPUAOHHOK LUPKYRALWA,
COCTOAHWE KNMM3TUYECKOW 30HanbHOCTW, naneobuoreorpaduvio NNaHKTOHHbIX (QOpamMUHK-
¢ep, cakTopbl OcagkoHakonneHuA. [laneocokKeaHoNornYecKkue XapakTepPUCTUKKU 3ITHX Tpex
BpPeMeHHbIX YPOBHEW COOTBETCTBYIOT KpailHMM npegenaM kKoneGaHuit ycnoBun B ATnaqHtu-
YEeCKOM OKeaHe B YeTBEePTUYHOE BPEMA U OAHOMY U3 NPOMEXYTOUHbIX COCTORHUNA. [Mosromy
OHW NO3BONAIOT CyAUTb 06 YCNOBUAX BO BPEMA MHOTOYUCNEHHbIX KNUMAaTUYECKUX 3Tance
3a 1,9 mnH. ner.

ManeoknuMaTuuyeckne YCNOBUA MOCREAHEro MeXneaHnKoBbA (pPUCC-BIOPMCKOro, 28mcKo-
ro, MMKYIMHCKOro) npuBReKatroT ocobblt HTepec B CBA3W C Npobnemolw nNPorHosa Kmm:gé



TUYECKUX U3MEHEHWWA, NPOUCXOAALLMX B pe3ynbTaTe AEATENbHOCTM YenoBeKa, Tak Kak npea-
rnofaraerch, 4To B BauikaitiumMe AECATUNETUA MOryT BO3HUKHYTb ycnosuAa, nofobHble ycno-
BMAM ONTUMYMa 3TOr0 MeXNeAHUKOBbA.

lMepecTpoiika Bceli NaneooKeaHONOFrMYECKOW CUCTEMbI OT CUTyauuu BpeMeHU npeanocnep-
Hero NeAHUKOBOro pexxuma (M30TonHO-KUcnopoaHaa ctagua 6) okono 127 Teim. ner Hasag
K CUTYaUMNM MEexneaHnKoBoro pexuma (tepmuHauva 1) npou3sowsna oyeHb BbiCTPO — OHa
3aHAna He 6onee 2000 net [24].

OnAa onTumMyma nocneaHero MexxneAHMKOBbA, COOTBETCTBYIOWEro WU30TOMNHO-KUCNOPOA-
Hon noactapum 5e (okono 125 Tbic. neT Hasap), COCTaBfieHbl NaneoTemMnepaTypHble PeKOH-
CTPYKUMU ANA CEBEPHON NONOBUHbI ATNAHTUYECKOrO OKeaHa, OCHOBaHHbIe Ha COBCTBEHHbIX
¥ nUTepaTypHbIX aaHHbiX (56 Touek). PeKOHCTpyMpPOBaHbl CPEAHErOAOBbIE, NETHUE U 3UM-
HMe ManeoTemnepaTypbl, OLEHEHbl UX OTANYMA OT COBPEMEHHbIX 3HaueHun. Knumartuueckue
YCNoBUA 3TON0 BPeMeHU umenu 6onblioe CXOACTBO C COBPEMEHHbIMU. HameqaroTcn 0AHaKo,
W onpenenieHHble OTNMMMUA, Y CTaHOBNEHb! WWPOTHbIE NOAOCHI HeBonbwux (Ao 2°C) nonoxu-
TeNnbHbIX W OTPUUATENbHBIX OTAUYNIA  MEXIEAHUKOBbLIX Temneparyp OT COBPEMEHHbIX
(B OTAENbHBIX TOYKAX OTAUYUA AocTuraT 4—5°C).

MonoxxutensHbie oTANYMA ,CPEAHEroaoBkIX NaneoTemMnepaTyp 3aHMMaioT nonock! npubnu-
3KTeNnbHO B Npeaenax 65—40 c.u., 18—8° c.w. u Ha akBaTope. CpeaHve ANA NONOC 3HaueHuA
oTnmnumit He npessiwatoT 1°C. OHM pa3fenAlTCcA NOOCAMU TAKMX XKe OTPULATENbHLIX OTAN-
yunir. -CxemMbl CE30HHbLIX OT/IMYMIA NaneoTemMnepaTyp OYeHb BGIN3KKM K cpeAHeroAoBon. 3UMHARA
KapTuHa HecKonbKo ﬁonbme aKUEHTUPOBaHa, CpeAHue 3HaYeHUA OTNMYMIA ANA  NONoc KO-
ne6ntoteA ot *1 Jo +2,3°C. NMuws cunbHo (Ha 10° WMPOTHI) CMEWAOTCA FpaHuLLbl NONOC
mexay 35 wm 50° c.w. CpeaHeronoBbie TemnepaTtypbl Gonee BbICOKME, 4emM B HacToAulee
BpeMA, B 3M0OXy ONTMMYyMa MEXNeAHNKOBbA OXBaThiBanu Gonswme aksatopun CesepHoi
ATNaHTUKK, YeM NOHWKEHHble. B 3uMHee BpemA 3TO npeobnasaHve Bospactano. Jletom no
nnowiaam npeobnaaanu NONA OTPULLATENBHbBIX OTANYUNA.

He6onbuwioe npeobnasaHvue obnacreit NONOXKMTENbHbIX OTNUYMIA U X Gonee BbICOKWUW TEM-
nepaTypHbiid ypoBeHb MO3BONAIT NPEANoNoXK1Ts 0bLMit 6onee BbICOKUI YPOBEHb TEMNNOBOIO
6anaHca No CPaBHEHUID C COBPEMeHHbIM. PacnpeaeneHne TemnepaTyp 0AHO3HaYHO CBUAETENb-
cTByeT 06 ocnabnenun KaHapckoro -ansennuHra (U, cnepoBatenbHo, naccatoB) v obliein
6Gonee BAMON OKEAHCKOW UMPKYNAUWM. B yMepeHHbIX wWwuMpoTax Obina MeHbLUaA Ce30HHanA
KOHTPAaCcTHOCTb TeMMNepaTyp, B OCHOBHOM 3a cyeT 6osiee Tennbix 3uM.

[MonyueHHbIe PEKOHCTPYKUMM NONHOCTLIO COOTBETCTBYIOT aHaNorM4HbLIM NMOCTPOEHUAM ANA
EBpa3auu, BbINONHEHHBIM MO NanNUHONOrMYecknum cnekTpam [25, 26].

MoacTaagua mMexxneaHUKOBOro onTuMyma 5S5e koppenupyerca c Teppacow Bap6agoc |11 [27].
YpoBeHb mMopA 6bin Ha 2—10 M Bbiwe coBpeMeHHOro. [lpeanonaraercA, Y4TO MOSHOCTbLIO
vcdesan 3anaaMo-AHTapkTUYeckuit neaHuk [28]. Ocagku MexneaHUKGBbA aHanoruyHbi
coBpemeHHbiM. Ha 6Gonbwel nnowaayu ATNaHTMKW 3TO OTHOCUTCA He TONIbKO K ONTUMYMY
(noacrapum 5e) , HO KO BCEMY MeXNeAHWKOBLIO B LUMPOKOM CMbicne (ctagua 5).

Bpema nepexoaa K ycnoBuAM nocneaHero oneaeHeHua oueHusaetcA B 115 Thic. net Hasag,
{rpavuua noacraguin 5e/5d). B nepuoa 115—80 Thic. fieT Haszaa MMenu MECTO OCLMANALUM
obbreMa MaTepuKOBbLIX NbAOB, NaneoTemneparyp M BCEX NaneoOKeaHONOrMYeCKUX YCnoBui
(noacragum 5d—5a). Bo BpemMA XONOAHbIX 3TanoB YpPOBeHb MOPA onyckancA ao —6,5 —
—75 ™, BO BpemA Tennbix noaxHumanca ao —10—13 m [29]. NeaHnkoBsiid pexxum B ApKTu-
yeckom GacceitHe HacTynun okono 115 Teic. net Ha3aa [30], a B ymepeHHbIX U HU3KUX K-
poTax ATnaHTU4eCKOro okeaHa — okoso 75 Teic. neT Hasaa (cragua 4) . 3To noaTsepKaaeTcA
KaK MWKpOnaneoHTONOrMYeCKUMYU AaHHbIMU U NaneoTeMnepaTypHbIMU PEKOHCTPYKUMAMM,
TakK U NIUTONOrMYECKUM COCTaBOM OCaAKOB — aKTUBU3auMell TePPUreHHOro OcapKoHaKkonse-
HUA, @ B BbICOKUX N YMEPEHHbIX LLUMPOTaX — NOMHON CMEHOI TUNa OCaAKOHaKoNNeHnA ¢ 6uo-
reHHOro Ha TEPPUT eHHbIN.

OcHoBHbIMKM COBLITUAMM Nepexoaa OT MEXNEeAHWKOBOro NajneooKeaHONIOMMYECKOro pe-
XUMa K NeAHMKOBOMY 6binn cMelleHMe Ha Kr NONAPHOro hpoHTa, MOLWHOE pa3sBuTHe Ccy6-
nonApHOro KpyrosopoTa, npekpauedne CeBepo-ATnaHTUYecKoro Apeida B ceBepo-BOCTOY-
HOM HanpaBneHuun, ycuneHve ansBensiMHroB U MHTEHCMBHOCTM BCeW OKEaHCKOW UMPKYNALUM,
obulee NoHMKEHWE TeMNepaTyp, M3MeHeHVe NPUACHHON UMPKYNAUMU. [0 AaHHBIM U3YyYeHUA
6eHTOoCHBIX hopamuHucdep npeanonaraeTcA U3MeHeHUe XapakTepa Boaoo6meHa ¢ Hopsex-
CKWM MOpeM Ha NPOTUBONONOXKHbLIA COBPEMEHHOMY: NMOBEPXHOCTHbIE BOAbI HanpasnANUCH
BO BpeMA onepneHeHwsA B CesepHylo ATNaHTUKY, a NPUAOHHblIE — B O6pPaTHOM HanpaBneHun
[31].
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Ona cTpaturpacduyeckux YpPOBHeW MeXcTaguana nNocneAHero oneaeHeHuA (uM3otonHaa
ctaaua 3, okono 40 Tbic. neT Ha3aa) w nocnepHero ctagMana (M3oTonHaA CTagus 2, OKONo
18 Tbic.neT Ha3aa) COCTaBfieHbl MiolUiaaHbIe NaNeooKeaHoNorMYecKne PeKoHCTPYKUMM ANA
Bcero ATnaHTUYeckoro okeana. CxeMbi pacnpeaesieHUA CPeaHerofoBbIX NaneoTeMnepatyp
NOBEPXHOCTHON BOAbL!I MO3BONAKT YCTAHOBUTL MONOMXEHUE OCHOBHbLIX BOAHLIX Macc, poH-
TOB U TeveHuii [32].

18 Ttbic. neT Hasap B. CeBepHON ATNaHTUKE Pa3BUMBAsICA MOLUHbLIN cy6nonanbu71 UMKNOHN-
4YeCKUI KpyroBopoT C NNaByYuMM NbAaMM, PasHOCHBLLMMM TeppUreHHsIN rpy6o3epHUCTbIN
marepuan Ao 40-43° L. CeBepo-ATNnaHTUYECKOE TeYeHUe HanpaBnANOCL Ha BOCTOK B
nonoce mexxay 40 n 37° c.w. Cokpalanach nnouwagb cybTPoONMYeCKUX aHTULUMKIIOHUYECKUX
KpyroBopoToB. KaHapckuit 1 BeHrenbckuii ansennuHru 6binv 6onee MoLHbIMU U 30HbI UX
BAUAHUA Bonee oBLUMPHLIMK, YeM B HacToALllee BpeMA (oxnaxzaeHue BoA B 30He Kanapckoro
ansennuhra 6uino Gonbie Ha 4,5° C, a B 30He Benrensckoro — Ha 8,5° C) . Bnbiuan pasHuua
MEXAY TemnepatypamMu YMEpPeHHbiX W HU3KUX WupoT obycnoBuna ycuneHue naccatos u
obuyio aKTuBM3auuMio atMocdiepHon U okeaHckon uupkynauuu. CybnonApHbie u cy6Tpo-
nuyeckue KpyrosopoTsl Bbinu 6onee pazobuieHsbl u TennoobmMmeH Mexay Humu 6uin cnabee.

Hawm naneopeKoHCTPYKUMM ANA 3TOr0 YPOBHA O4YEHb BNN3KM K PEKOHCTPYKUUAM NpPoeK-
ta CLIMAP [33], 3a ncknouyeHuem oTAeNbHbLIX PaiioHOB, rae B Halem pacnopAxeHuu 66110
Gonblue AaHHbIX. TaK, YCTaHOBNEHO CUNbHOE MOHWXKeHue Temnepatyp (Ha 11°C) B 30He
beHrenbckoro anBennuHra, 04HO3Ha4YHO ONPEAENEHO MOHWXKeHWe TemMnepaTyp B CTabusbHOU
10XKHOM obnacTn cesepHoro cybTpornuyeckoro KpyroBopora.

MNMone cpeaHeronoBbix naneotemnepatyp 40 Tbic. neT Hasaa 66110 6AKXE K COBPEMEHHOMY,
yem K nonto 18 Teic. neTHazaa. CybnonApHbI KPyroBopoT Bbiil MeHbLUE, Y€M BO BpPeMA CTa-
avana, CeBepo-ATnaHTUyecKoe TeYyeHWe NPOHWKano B CEBEpPO-BOCTOMHbIN CEKTOP OKEeaHa,
BAUAHWE anBennuHros 6uino cnabee.

CpegHerogoBan Temnepatypa BoAb! ATnantudeckoro oxkeana B8 uenom 18 Thic. ner Hasag
Gbina NPUGMU3UTENLHO Ha 5°C Hwxe coBpemeHHoW, npuyem CesepHar Arnautika Geina
oxnaxxaeHa Ha 1 C 6onblwe, yeM lxHaA. MakcumanbHaA pasHocte (6— 7°C) npuxoaunacs
Ha WupoTHble noAca 50—30° c.w. u 50—40° fo.w. u noac 0— 10° 10.w. MuHumansHaa pas-
Hocte (3—4°C) npuxoaunack Ha noaca 20—30° u 30Hy TennoBoro IKBaropa (0—10° c.w.).

40 TbiC. neT Hasap Temnepatypa MOBEPXHOCTHOW BOAbI ATNaHTUYECKOrO oKeaHa 6bina
B CpeaHeM Ha 240 HIXKe COBpPEMEHHON. Maxcumam,naﬂ pasHMua OTMeYaeTCA TaKxe B MoA-
ce 50—40° c.w. (a0 4,3°C) u B noace 0—10° to.w. (2,8°C), munumansHan (okono 1°C) —
8 noAcax 20—30° CeBePHOM U H0XXHOM LUMPOThI.

YpoBedb mopa 40 Tbic. neT Hasap Gbin HWXKe coBpemeHHoro Ha 40-50 m, 18 Tbic. ner
Hasag — Ha 120—150 m.

B nepuoa nocnepHero craguana, no fAaHHbIM uUccneaosaHuAa GeHTocHbiX dopamunudep,
‘KapTUHa NPUAOHHON UUMPKYNAUUKM CYLLECTBEHHO OTNU4Yanace OT coBpemeHHou [34, 35].
Ha wupokux npoctpaHcTBax CeBepHoit ATnaHTuKuW 6bina pacnpocTpaHeHa “‘ctapan’” BoaHaA
Macca ¢ aeMuMTOM KWUCNOPOA3, KOTopas uMMena nubBo aHTapKTuueckoe, nMBo MecTHoe
npoucxoxaeHune. Y cunusanach 8epTukansHaa umpkynauua soa HxHon AtnaHtukm [361.

JluTonoruyeckn ropusoHT MOCNeAHero cragvana oneAeHeHWA BbIAENAETCA B KOJIOHKaX
0CafKOB MOBbILUEHHbIM COAEPXaHUeM TeppuUreHHbIX KOMMOHEHTOB, a B YMepPeHHbIX ¥ BbICO-
KWUX LUMPOTax NPeACTaBfieH TePPUreHHbIMU ocagKamu.

B nepuoa aernAauvaumm (14—11 ThiC neT Hasaa) v ronoueHa NoBbiLEHWE TeMnepaTypbl
OXBaTUNO BCH aKBaTOPUID, OAHAKO OHO 6biNO He OAHOBPEMEHHbIM W He PaBHOMEpPHbIM.
CnoxxHble Npouecckl NepecTPonKU KNMMaTUYeCKOW 30HaNbHOCTU U MMAPONOTUYECKON CTPYK-
TYPbl NPUBENY K COBPEMEHHON CUTyauuu. OTW W3MEeHeHWA OKasanu CuAbHOE BAWAHUE Ha
CMeHY YCROBWIA OCaAKOHAKOMNNEHUA, KOTOPLIE OTPA3MANCh HE TONbKO Ha COCTaBe OpraHoreH-
HbIX OCTaTKOB, HO NMPaKTUYeCKU HA BCEX NUTONOrMYECKUX NPU3HaKax U KOMMOHeHTax cocTa-
Ba 0caaKoB. YMeHbLUMNAch aKTUBHOCTb BCeX (PaKTOPOB TeppureHHOro OCaAKOHaKOMeHUA.

Mpouecc AaernAuMauMmn npepbiBancA nepuoaamMmu MNOXONOAAHWA W yBenuueHnMA obbema
fibaos. OCHOBHbIE YepThl 3TOr0 NPOLECCa HaWW OTPaXKeHWe B OKeaHCKUX ocaakax. B Hauane
aernAaunaumn J1aBpeHTUICKOro neAHMKOBOro wuta cbpoc Tanbix BOA  MNPOXOAUN uYepe3
6acceiiH Muccucunu (12 200 — 11 000 net Hasan), 3aTeM — 4epes 6acceitH Myp3oHa [37].
B CesepHoit ATnaHTuKe OTCTynaHue Ha cesep cy6nonApHON BOAHOW Macchi Ha4yanocb 0KoOno
13 500 ner Hazaa v 3aKoHuunocb okono 6000 net Hasaa. B nepnoa 11—10 Thic. net Hasap
OHO 6bIsI0 NpepBaHoO Pe3KuM NPOABUXKEHUEM MONAPHOro (PPOHTa K Ty, COOTBETCTBYOWUM
xonogHo#n ¢ase noaaHero apwaca Esponb [38].
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Ha M30TONMHO-KUCNOPOAHbIX KPUBLIX KONOHOK 13 CeBepHOU ATNaHTUKU BbIAEAAIKOTCA a8€
repmuHaumm  (‘notennenna’”): B nepuoa 15~-13,3 Thic. ner Hasag u B nepuoa 10—
6,8 ThiC. net Hasap, C pasfenAlWUM Ux xonoaHeiM nukom [39]. Mo konoHke ¢ MaTtepuKko-
sorc cknoHa lOro-3anagHoint Adpukn, coaepauieit MOULHbIA ronoueH U AeTanbHO AaTUpo-
BaHHOW paavoOyrnepoaHbiM METOAOM, HaMW BbIABNEHbLI Te XK€ 3aKOHOMepHocTn KonebawuA
W30TOMHO-KUCNOPoAHoro coctaea (puc. 2). Ho mukponaneoHTonoruyeckaAa naneotemne-
patypHaR KpuUBaA OTPa)aeT 3AeCh HenpepbiBHbLIN NPOLECC CUNLHOMO NOBbLILUEHUA Temnepary-
psl (o1 9,5 po 16,5°C), KoTopbi anunca ot 13 po 9 Tbic. net Ha3aa. MpucyTcTBue TAXKENOro
M30TOMHOro NUKa nosgHero apuaca o6bACHAETCA, BUAUMO, NULLL BAMAHUEM Ha U30TOMHLIA
COCT2B BOJbl OKeaHa KPYNHbIX naneoknumaruyeckux cobbitui B obnactu CesepHon ATnaH-
TUKY (BO3MOXHO, F’MraHTCKUX cepaken) .

Bo MHOrMx KoOnoHKax 0OCaakoB COCTaB (hOPaMUHUPED OTPaXKaeT rOSIOUEHOBbLI ONTH-
MYM - NOBbilEHWe TeMnepatypbl 7—6 Tbic. NeT Ha3ag Ha BenuYMHbl OT 1 A0 HECKONbKUX
rpanycos.

KnvmaTtuyeckan 30HaNbHOCTL ABNAETCA He TONLKO BakHellwen XapakTepucTuKon BOAHOW
cpegst 1 BUONOIrNM4ecKoi CTPYKTYPbi OKeaHa, HO M OMPeAEnAET MPOLEcCs! 0caaKoo6pa3oBaHua
[40]. VimelowmecA AaHHble NO3BONAKT NPOCNEANTL MUMPaLMUN KANMAaTUYECKUX 30H ATnaHTu-
4eckoro okeaxa 3a 150 Tbic. NeT U NPeacTaBUTb UX NNOLLAAHOE NONOXKEHWE ANA TPEX XapaK-
TEPHLIX BPEMEHHbIX YPOBHeN: 1) COBPEMEHHOTro M MEXNeAHUKOBOrO; 2) BPEMeHW Makcu-
MYyMa nocnegHero cragvana onegeHeHuna (okono 18 Tbic. neT Ha3ag), 3) BpemMeHu Mexcra-
nvana (oxono 40 Teic. net Hasaa) [41, 42]. 3TM PEeKOHCTPYKUUM, YYUTLIBAA aMNavTYAbI
nangcoKeaHonoruyeckux GnyKTyaunin, NpeacTaBnAOT TPU OCHOBHbIX TUMAa 30HAaNbLHOCTH,
MMEBLIMX MECTO Ha NPOTAXEHUN BCEro YeTBEPTUYHOIO BPEMEHMU.

30HaNbHOCTL PeKOHCTPYMpOBanach NO TaHATOUEHO3aM MNAaHKTOHHbIX (opamMuHudep u
ANTONIOTUYECKUM XapaKTepUCTMKaM oCaakoB. PeKOHCTPYyKUUW BKNIOHAIOT NONOXKEHUA Cy6-
fONAPHLIX, YMEPEHHbLIX, CyBTpOonuYeckux, TPONUYECKUX WM 3KBATOPUANbHOW 30H, rpaHuULbI
nesyuMx NneaoBs, ancbeprosB, NaKoBbiX NbAOB, TMAPONOrUYecKUx (MPOHTOB M ApYrue aaH-
tibie. OcoBEeHHO CUMbHbIE WM3MEHEHWA WUMenu MecTO B YMEepeHHbIX W BbICOKMX LUIMpOTax.
B nepvoasl CTagnanos oneaeHeHnt cyBnonAapHbie 30Hb! MUTpUpoBan K 3KBaTopy Ha pac-
croArve no 2000 xmM, pe3Ko COKpaLlanuChb NIOWAAN YMEPEeHHbIX 30H, UX FPaHuLbl cMella-
NUCb K 3KBaTOpy Ha COTHU KunomeTpos. BepoATHO, B Gonblieit 4acTU 3KBaTOpPUanbHOU
obnacty ucyesany YCnoBuA COBPEMEHHOW 3KBaTOPUanbHO-TPONUYECKOMW 30HbI.

Manec3xkonoruA opraHM3aMoB ABAAETCA COCTABHOM 4acCTbio naneookeaHonoruni. Paccmorpe-
HWEe BEPTUKANbHOrO M naneobuoreorpauyeckoro pacnpeaeneHnA B OCagKax BUMAOB MNNan-
KTOHHBIX thopaMuHugep A3eT BO3MOXKHOCTb CyAUTb O Maneo3KoNOrUyYecKnX YCNOBUAX W
Bonee NONHO PEKOHCTPYYMPOBATL NaneooKeaHonorunyeckme s3ammMocsAsn. CunbHeie 1 MHOroO-
KpatHbie KonebGaHnA nNaneo3KoONOrMYeCKMX YCNOBUA B TeYeHWe 4YeTBepTUYHOro nepuopa
HaWNW OTpaXkeHvWe B pacnpefeneHnn PakoBWUH OTAENbHbIX BUAOB NNAHKTOHHbIX JOpaMUHK-
thep B ocagkax.

CpaBHeHue BepTMKaNbHOrO pacnpegeneHua (opamunudep ¢ konebaHuAMWM naneovemre-
paryp no paspesy cke. 516 6/c "‘Mnomap Yennenpxep” (noaHATue Puy-Mpanau) nokaswi-
BaeT, YTO YPOBHMU UCYE3HOBEHWA COBNAJAlOT C nepuoaamu noxonoaanuin [12]. Bo BpemA
NEpPBOro YeTEEPTUYHOrO NOXONOAaHWA ucyesatoT Gs. obiiquus, Sph. seminulinau ap. Okono
1,47 mnH. neT HazaA BO BpeMA NOXONOAAHWA, KOTOpOe KOoppenupyeTcA ¢ AyHaWCKuUmM oneae-
Kexmam, seimupatoT Gr. crassaformis viola, Gr. tosaensis, Gqg. acostaensis, G. decoraperta
v zp. C yBennuesmnem amnanTyabl konebaHnih TeMnepaTypb! B Havane anoxu bproHec cTaHo-
BYTCH PEAKUM ¥ BO BPEMA CUMIIbHOFO NOXONOAAHWUA, KOPPENnMpyeMoro ¢ 30TOMNHO-KUCNOPOA-
wow craguen 12 ncyesaer Gr. crassaformis hessin 1.4.

CpagHuTenbHo HeGonblwive naneoTemnepaTtypHble KonebawuA B pailoHe NogHATMA Puy-
panan oTpaxaoT 6oiee CyuleCTBEHHbIe KonebaHuA B PaltoHax MeHbluel NnanecoKeaHonoru-
4eckoi crabuneHocTn. MoXXHO NpeanonoXxuTb, YTO apeans! 3TUX BUAOB B NEpPUOAbI MOXON0OAA-
HWA COKpaLanice U B HEKOTOPbIE MOMEHTh! YCNOBUA Afifl MX CYLUECTBOBAHWUA 1 BOCMPOU3BO4-
CTBa CTaHOBUNUCL HeBGNaronpuATHLIMWM Ha BCe aKBaTOpPWU, YTO NPUBOAWUNO K BbiMUPAHUIO.
Bhimupatve BO BpemMA XONIOAHOBOAHbLIX 3TanoB NAeACTOUueHa BUAOB, Pa3BUBABLUMXCA B Teuve-
rue €onee Tennoro nNNMOWEHa, ABUNOCH 3IKONOrMY4ECKUM CneACTBUEM MPOrPecCUpyroLLero
NOXONOAAHUA.

laneooKeaHONOrMYecKne PEKOHCTPYKUUM ANA BpeMeHHbiX ypoBHer 18 u 40 Tthic. net
H2333 AONONHAIOTCA Maneo3KONOrMYeCKUM aHanM3oM pacnpeaeneHnA BUAOB NNaHKTOHHbIX
dhopamuHUgep B8 COOTBETCTBYIOWMX CTpaTUrpacmyecKnXx ropvsoHTax. Pacnpepenenve pako-
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Puc. 2. Konebanua naneotemMnepaTyp, PEKOHCTPYMPOB3HHbIE MO NNAHKTOHHLIM (hopamunudepam (Tpl,
VN30TONHO-KUCNOPOAHblE cooTHOoweHus B CesepHoit u HxHOW ATnaHTMKe B NEPUOA ABTNRUMAUMN K
ronouexa

CneBa — kpuesie no konowke CH73139C, nonyueHHon 3anapgvee Wpnanawmu, no paHHbiMm [onneccu
v ap. [39]. Cnpasa — kpusbie no konouke K-205 (HUC "“Axkagemuk KypuyaTtos’') ¢ MaTepukoBOTa CiKnowa
1oro-sanagHon Acdpuku

BuH cybnonapHoi Gq. pachyderma sin. noayepkuBaeT nonoxexue cy6rnonAPHOro Kpyrosopo-
Ta, BWUAOB YMEpPEHHOW Trpynnbl — XapaKTepUCTUKU YMepPeHHbIX 30H W anBenfuHros,
Gr. infiata — nonoxeHue nepuepuUecknx obnacTei cyGTPONUUYECKMUX KPYTOBOPOTORB, ¥ T.4.

Bo BpemMA nneicToueHoBbIX NOX0N0AaHUI 0613CTU BbICOKUX KOHUEHTPAUUN XONCAHOBOSA-
HbIX BUAOB NNAHKTOHHbIX (pOpaMuHUdiep CMeWanucs K 3KBaTOPY, a apeansl U KOHUEHTPaLun
TENNOBOAHLIX COKpawanuce. Hanbonee cunbHbIM 3KOMNOMMYECKMM NOTPECEHUAM MOABEPTa-
nUCb BUAbLI 3KBAaTOPManbHO-TPONMYeCcKOW rpynnbl, Hanpumep Gr. menardii, Sph. dehiscens,
AO NOYMTU MONHOIO UCYE3HOBEHUA NepBOro M3 HUX (3To 6bINO OCHOBaHWEM ANA CO3JaHUA
CTpaTUrpacdmr4YecKon WKanbl IPUKCOHa) .

Mo pecATKaM KOMOHOK MpOCneXxeH Npouecc BbiMUPaHUA B ATNAaHTUYECKOM OKEeaHe B
Teyenue nospHero nnencrouena Gr. tumida flexuosa u Gq. hexagona, ypoBHW NCYe3HOBEHINA
KOTOPbIX ABAAIOTCA MOCAEAHMMWU [AaTUPOBOYHLIMM YPOBHAMU. Bonpeku pacnpocTtpaHeHibim
npeactaBneHnAM o BbiMupanun Gr. tumida flexuosa okono 80 Teic. neT Hasag, NOCAYXMB-
WKMM OCHOBaHMEM ANIA OnpeaeneHns 30HanbHOW rpanuubi [43], ¢ ucnonb3oBaHWeM papuo-
YriepoaHbIX AaTUPOBOK YCTaHOBNeHO 6Gonee no3aHee NOMOXKEHME 3TOr0 BaXKHOrO AaTHpo-
BOUHOrO: YpOBHA. Apean 3to opMbl BO BpPeMA MeXNeAHWKOBLA 0XBaTbiBan BCKO TPOnu-
yeckylo U cyb6Tponuueckylo ATnaHTuky. B nepsyio rnaeHylo ¢azy oneaeHenua (ctagua 4)
ero apean U YMCNEHHOCTb Pe3Ko COKpaTMNMCh, a BO BpeMA MexcTaauana (ctaaua 3) Heckons-
Ko ysenuuunuce. lpu noHW>KeHUKU TemnepaTypbl BO BPEMA rnocnegHero craguana (M3otonHaa
cTtaguAa 2) apean pe3Ko COKpaTWiICA, MOCNeAHUe HaXOAKW 3TOro BUAA TArOTEKT KO BpeMeHu
okono 25 Teic. neT Hasaa. CxoAHaA KapTMHA BCKPbITa ANA HECKONbKO Gonee TennoBOAHOro
Buga Gqg. hexagona, KOTopbiit ucues B ATnaHTuke Ha 1—2 Tbic. neT paHbLue.

Takum o6pazom, ucnonb3oBaHve opamMuHU(EPOBOro aHanusa B COMETaHWMU C APYrvMM
METOA3MU UCCREAOBAHUA OKEAHCKUX OCAAKOB A3eT BO3MOXHOCTb PEKOHCTPYUPORBATL OCHOB-
HbI@ YePTh! CNOXHOW YeTBEPTUYHOW NaNeooKeaHoNorum ATNaHTUKHK.

PnyKTYauMmM KNMMaTMYecKux yCnoBUin 4eTBEPTUYHOIO BPeMeHW BCel 3emMnu, B YaCTHOCTU
obnactn ATnaHTU4YeCKOro oxkeaHa, HeCOMHEHHO, Oblnu pe3ynbTatoM KonebaHui acTpoHOMM-
Yyeckux haktTopoB. HaknoH ocu 1 anemMeHTOB 3eMHON OP6UTLI U3MEHAIOTCA CO BPeMeHeM U3-3a.
BO3MYLUEHUI ABWXEHUA 3emMnMn, CO3AaBAEMbIX rPaBUTAUMOHHLIM NPUTAXEHUEM APYrMX nna-
HeT. BcnepactBue 3Toro M3MeEHAETCA pacnpefeneHne UHCONAUUM, YTO MOXKET NPUBOAUTHL K
KMMaTuyeckum uameHeHUAm. B napamertpax op6utel Haubonee BbipaskeHb! nepuoasl 19, 23,
41 v 100 Thic. nev [44]. :
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Mo KonoHKaM OKeaHCKUX 0CaAKOB MOSy4YeHbl AOKA3aTeNnbCcTBa TOro, YTO aCTPOHOMUYECKME
Kone6aHWA MHCONALMN AENCTBUTENbHO NMPOABUMNCL B KAMMaTUYeCKuUx konebaHuax. Cnekrt-
pbl, PACCUMTaHHbIE NO N3OTOMNHO-KUCNOPOAHBIM KPUBbIM PaKOBUH NIAHKTOHHbIX U BEHTOCHbIX
thopamuHugep, KonebaHUMAM COOTHOLLEHWI BUAOB Paavonapui U opaMUHUMpEDR, COAEPIKAaHU-

Aam CaCOj,

KpuUBbLIM JNeTHUX W 3UMHUX naneotemnepartyp,

PEKOHCTPYUPOBAHHbLIX Mo

NNaHKTOHHbIM (hopamMuHUcdepam, Tak>Ke nokasanu Makcumymsbl y nepuogoe 19,23, 41 n

100 Toic. net [45, 46].

MpuunHHy0 cBA3b MeXay Kone6aHUMAMW MHCONALMU U BO3HUKHOBEHUEM NEeAHUKOBbIX
yenosun A.C. Monud [44] chopmynuposan cneayowmm o6pa3oM: KonebaHuA MHCONALUN
NMPOUCXOAUNM BCETrAa, HO CUMNbHAA PeaKUMA KNMMaTa Ha HUX ¢ KonebaHMAMU MexXAy NeAHUKO-
BbIMA U MEXNEeAHUKOBbLIMU PeXWMaMn BO3HMKanNa, No-BUAMMOMY, NULLL B 3MOXM C XONOA-
HbIM KNMMaTUYECKUM (POHOM, OnpeaensemMbiM rnaBHbIM 06pa3om pacnpefeneHUemM KOHTU-
HEHTOB M OKEaHOB; WM3MEHEeHWA 3TOro pacnpefeneHnA B KalnHO30€ NPUBENnu K NOXONoAaHuIo
KnMmaTuyeckoro oHa A0 NNEeWCTOLEHOBOro YpPOBHA, NPU KOTOPOM B MUHUMYMaX WHCONA-
unM cMornu o6pa3oBaTbCA KOHTUHEHTalbHbIE IEAHUKOBbIE LWNTbI .
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YAK 551.8 (265) :551.791
MTANEOrEOrPA®UA TUXOrO OKEAHA B MNENACTOLEHE

B.1. HUKONAEB
Urneruryr 2eozpagpuu AH CCCP, Mockea, CCCP

H.C. BNIOM

Mock osckul 2ocydapcTeeHHsld yHueepcuter um. M.B. /TomoHocoea
Mockea, CCCP

C.A.CA®APOBA
Uneruryr oxeanonozuu um. .11 Wupwosa AH CCCP, Mockea, CCCP

OnHa M3 OCHOBHbIX NpoGnemM naneooKeaHONOrMu — BOCCTAHOBNEHWE NMPUPOAHON CPeabl
OKEaHOB reonor MMeckoro MpoLinoro, ycTaHOBMEHWE 3aKOHOMEpPHOCTeW 3BOMIOLUN OKeaH-
CKOro 0Capo4HOro npouecca Bo BpemeHu. CoBpeMeHHble npeacTaBneHnAa o6 oOKeaHCKOM
ceanMeHTaUMM yKasbiBaldT Ha TO, Y4TO OAHUM U3 rMaBHbiX (DAKTOPOB, KOHTPOMMUPYIOUWINX
3aKOHOMEPHOCTU (HOPMUPOBAHMA W NPOCTPAHCTBEHHOrO pacnpefeneHUsA OKeaHCKWUX ocap-
KoB, AaBnAeTcA Knumart. U3yyeHue uctopum Knvmara, ocob6eHHO ero KOnu4ecTBeHHbIX XapaK-
TEPUCTUK, UMEET He TOSbKO TeOopeTUYecKk oe, HO U 6oNbLIce NPaKTUYeCK Oe 3HayeHue: 3HaHue
IsomouMKM Knumata 3eMnu, ocobeHHO B nnelcToueHe, He06X0AUMO Npu pa3paboTke NporHo-
308 KnumaTta 6yayulero.

[nAa nneicToueHa xapaxkTepHbl OTHOCUTENbHO GbICTPble W 3HAYWTENbHble MO aMnNUTyae
UMKAUYECK U U3MEHEHUA KWMarTa, 3aKOHOMEpPHaA CMeHa NEeAHUKOBLIX U MeXNeaHUKOBbLIX
3nox. Ueneio HacToAwmux wuccnepoBaHWn ABRANOCL, BO-NEPBbIX, KOMMNNEKCHOe W3yveHue
KONOHOK rny60KOBOAHBLIX OCAAKOB ANA BbIAENEHUA KNUMATUYECKUX LLUKNOB NAENCTOUEHa U
oueHka ux abCcoONTHOrO BoO3pacTa, BO-BTOPbIX, PEKOHCTPYKUMA naneoreorpaduueckmux
ycrioeuit GacceitHa TUxXoro okeaHa AnA 3KCTpeManbHbiX ha3 HEKOTOPbIX KIUMATUHYECK UX
LUKNOB.

KNUMATOCTPATUIPAOUYECKOE PACYNEHEHMUE
NNERCTOLEHOBbBIX OCAAKOB TUXOr0 OKEAHA

HecmoTpA Ha TO, 4TO K HacToAWeMYy BpemMeHU HakonneHa GonbwaA wn pasHoobpasHas
UHGOPMaUMA O PUTMUHHOCTH KNWUMaTa fnencToueHa, OCTaloTCA HeACHbIMU MHOr e BONpOCHI
nepruoansauMm U XpOoOHONOr UM KAUMaTuuecKux coBbiTUA 3TOrO BpeMeHW. Tak, NO AaHHbIM
AeTanbHbIX M30TOMHO-KUCNOPOAHBLIX UCCNeaoBaHUA rny6OKOBOAHbIX OKEaHCKUX OCapkKoB,
3a nocnegkue 900 Teic. neT BbigensloTcA 22—23 Tennble U XONOAHbIE CTaauMU, NpuYem, 3a
vck nioueHueM 3-1 u 141, oHU UMelT nNPUBNAN3UTENBHO OAMHAKOBYIO NPOAOMKUTENLHOCTL
“ uHTeHcuBHocTe [1]. 3a 310 ke BpemA, MO AaHHLIM MUKPOMANEOHTOMOr UK, BblAENAETCA
3HAYMTENbHO MEHbLUEE KONUYecTBO NOXONOAaHUN, M3 Hux Haubonee kpynHeix — 3 [2]. Mo
KNacCu4eck UM NpeacTaBneHuAM B nneictoueHe 6bino oT 4 no 6 onegeHeHut Anen U T.4.
Taxkoe pa3HooBpasve MHeHuh OBYCNoOBNEHO TPYAHOCTAMM ONpeaeneHns TaKkCOHOMMUYECK OF O
paHra Tex Unu UHbIX KIMMaTUYECK UX COBbITUN.

[Lns uccnepgoBaHuAa KNUMaTUYMECKUX W3MeEHEHWW NiencToueHa B HacTonALen paboTe MCnosb-
30Banoch M3yyeMue COOTHOWEHUA u30TONOB Kucnopopa CaCO; B cKeneTHbix ocTaTKax
NNaHKTOHHbIX (hopamuHudep U aHanus ux BULOBOMO COCTaBa B TeX XKe CaMbix Npobax rny6o-
KOBOAHbIX ocankoB (puc. 1) . HagexxHar cTaTucTuieckan CBA3b MeXAY pe3ynibTatamu U3oTor-
HO-KUCTIOPOAHOTO W MUKPONaneoHTONOrM4eCKoro MeToaoe (KO3dhUUMEHT 3Ha4yMMocTu
cBA3u okono 0,05) noaTeepXaaeT LenecoobpasHOCTL WX KOMMNeKCHOro ucnonbsosanua (3] .
CoBMmecTHOE UCNONb3OBaHUe 3TUX ABYX HE3aBUCUMbIX METOA OB NO3BONAET NPOBOAUTL B3aUM-
HbI KOHTPOSMb MOMYy4aeMbiX AaHHbIX U, TaKUM 06pa3om, u3bexkatb MHOrUX 3aTPyAHEHWIA Npu
‘Ux UHTepnperaunn.

B cootBercTBuM ¢ ypasHenvem [1] OnwTeitna, Maiteabl [4] knumatuueckve nsmeHeHUA
BO34EWACTBYIOT Ha M3OTOMHbLIW COCTaB KUcNopoaa KapboHaTa KanbuUA pak OBUH NIaHKTOHHbIX
thopamunmndep (0'0, ) ABOAKO, BO-NepPBbIX, Yepe3 BapUaLMM TEPMUHECK OF O PeXXMa BOAOE-
ma (T), Bo-BTOpbIX, 4epes KonebaHua BogHoro oHa (A):

T=165—- 43 (6'%0;,— A) + 0,14 (60, — A)%. (1)
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,Puc. 1. Monoxenne  KONOHOK, cTaHuun HUC " AMuTpuit
Menpenees’’

Konebanua BoaHoro coHa 06ycnoBneHbl Kak W3-
MeHeHMAMU 06BLEMOB OneAcHeHUA, Tak u Bapwua-
uMAMKU ycnoBuin (asoBbIX NepexofoB BOAbI Mo-
BEPXHOCTU OKeaHa. 3BeCTHO, YTO N3MeHeHUA Tem-
nepaTypbi nosepxHoctu 3emnu u obvemMoB oneae-
HEHUA  BO3A4EUCTBYIOT Ha Bapuaumu 3HaYeHun
25“‘0l< BO BpPeMeHW OAHOHanpaBfeHHo. ATU KO-
nebaHuA B reonoruvyeckoMm macwTtabe BpemeHM
NPOUCXOAAT NPAKTUYECKM CUHXPOHHO, B3aUMHbIN
casur ux cas 3a nocneaHue 150 Thic. neT cocTas-
nAan scero 5—6 teic. ner [5]. CaBur cooTHoLEHNA
NpPoLecCOB UCNapeHUuA U KOHAEeHCauMu Ha noBepx-
HOCTU OKeaHa B CTOPOHY apuau3auumn BefeT K yTA-
YKeneHuio U3OTOMHOro cocTasa BOAbI, T.e. K "(huk- :
TUBHOMY'' noxonoaaHuto, dukcupyemomMy o 100, 140 180 140 100 60

U30TOMNHO-KUCNIOPOAHBIM AdHHbIM, @ CABUI B NpO-
TUBOMOMOXHYIO CTOPOHY — K "'UKTUBHOMY''

norvenneHuio. [lpuyemM, o4EeBMAHO, UTO U3MEHEHWUA NpoLeccoB (ha30BOro nepexona BOAbI
Ha MOBEPXHOCTW OKeaHa CBA3aHbl C BapMaUWAMM TEPMUYECKOrO peXxuma TUXOoro okeaHa
B MnelicToueHe AaneKko HEeOAHO3HAYHO: B 3MOXU MOXOMOA3HWIA B OAHUX peruoHax bGacceiiHa
Tuxoro okeaHa 6biNo xONoAHee U BnaxKHee, a B APYrux XONIOAHEE U Cyllue, a 3TO 3aTPYAHRET
naneoTemrepaTypHyl0 WHTEepnpeTauuio pe3ynbTatoB W3OTOMHOro aWanusa. B oTtnuuue ot
GonbLUMHCTBA ucchnegoBaTenel, NPUMEHAOLWKUX NPU M3OTOMNHO-KUCNOPOAHbLIX UCCNea0BaHUAX
OoTAenbHbIe, KaK, NpaBuno, NOBEPXHOCTHbIE BUAbl NNAHKTOHHbIX hopamuHudep (Hanpumep,
Globigerinoides ruber, G. sacculifer), aBTopbl Mcnonb3oBanu ANA aHanu3a BeCb UX KOMIM-
nexkc. HTEHCUMBHOCTL MPOLLECCOB MUCNAapeHUA U KOHAEHCauMuM BOAbI Ha NOBEPXHOCTW OKeaHa
B 3HaYMTENbHO MeHbLUEW CTeneHW CKasbiBaeTCA Ha KonebaHuAx 3HauyeHuin 6180K paKoBuH
Bcero kKomnnexkca copaMmuHugep, 4eM Ha WU3MEHEHWAX W30TOMHOrOo COCTaBa KuUCNopoaa
CaCO3 noeepxHocTHbIX BugoB [6]. Mo3aToMy wucnonb3oBaHue ANA naneoTeMnepaTypHbiX
(KauyecTBEHHLIX W KONUYECTBEHHbIX) PEeKOHCTPYKUWUIA W3OTOMHO-KUCNOPOAHLIX AaHHbIX MO
CaCO; pakoBuH KomnneKca MNaHKTOHHbIX (hopamMuHudep NO3BONAET 3aMETHO MOBbICUTHL
AOCTOBEpPHOCTb NaneoteMnepaTypHbiX onpeaeneHuin. NMoaBOAA WTOrU, MOXKHO 3aMeTUTb, 4TO
W30TOMHO-KUCNIOPOAHbIE AaHHble NO Komnnekcy dopaMmuHudep MoryT 6biTb HafeXHbIM
NaneoKNMMaTUYECK UM MHAWKATOPOM.

Takum e HageXHbIM MHAMKATOPOM KfMMaTta ABMAETCA COCTaB KOMMNEKcoB Mukpoday-
Hbl. KonuyecTBeHHOe M3yYyeHUe TaHaTOLLEHO30B NMaHKTOHHbIX thopamuHudep M uX cpaBHeHue
C COBpeMeHHbIMMU coobLLecTBaMu NO3BONAET ONPeAENATb TeMNepaTypbl NOBEPXHOCTHbLIX BOA
¢ TouHocTsio ao 1-2°C [7].

Ha puc. 2 npuseaeHbl MonyyYeHHble aBTOPaMW pe3ynbTaTbl WM3OTOMNHO-KUCNOPOAHbIX W
MWKPONaneoHTONOM UYECK UX UCCTIEA0BaHUI HECK OfIbK UX KOMOHOK MJIEWCTOLEHOBbIX 0CafKOB
Tuxoro oxkeaHa. CxoacTBo hopamuHUepOBLIX U M3OTOMNMHO-KUCIIOPOAHLIX KPUBbIX He BCeraa
[0CTAaTOMHO HarnAgHo. Ha Hux BbiaenAeTcA MHOMO MeNnKux, 4acTo He COoBnajarwux no
HanpasneHHOCTU U BbIPaXXEHHOCTU NUKOB, KOTOPble 3aTyLUeBbiBalOT KPynHbie 3Tanbi noven-
neHun M noxonopaHui. [LNA AOCTOBEPHOW KOppenAuuU KPUBLIX U ANA BbliAENEHUA Knuma-
TUYECKUX 3TanoB nNepBOro nopAAKa aBTOpPaMW WUCNONb30BanCA METOA anrOpUTMUYECK O
06paboTKKN AaHHbIX Ha OCHOBE NpPeACTaBfeHWin Teopuu nepenaun uHdopmaumu no MeToauke
Oesanapuavu. [3]. UHcopmaumua o reonoruueck oM NpoOLUSIOM 3aKOAWPOBaHa B Buae pPasHo-
06pa3HbIX CUrHanNoOB: COCTaB BUAOB MAAHKTOHHbIX hopamuHutep, coaepXKaHWA TAXKENoro u
nerkoro usotona kucnopoaa B CaCQOj, nutonoruyeckana U reoxumMudeckan xapak Tepuctuka
ocankoe u 1.n. Mpu ““nepepaue curHanoB U3 NPoLINOro” BO3HUKAOT ‘‘nomexun’’, Tak Kak
KaXkAbl U3 HUX HeceT B cebe MHGOpMauuio He TONbKO O Kone6aHUAX TemnepaTypbl, HO U O
BapuauuAx Apyrux napamMeTpoB Cpedbl, M3MEHEHWAX YCOBWIA 3aXOPOHEHWUA, MOCTCeAnMEH-
TauMOHHbIX BO3AEMCTBUAX Ha ocafok v np. Npu cyMmupoBaHuu curHanos, Gonee uin mexee
OAHO3HaYHO CBUAETENbCTBYWWUX O BapualMUAX NnapaMeTpoB Knumara, npoucxoauTt ocnabne-
HUe NOMEeX W ycufieHue MNONe3HOoro curHana, U, Takum o6pa3om,CyLLEeCTBEHHO NOBbILIAETCA
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Puc. 2. PesynbTaThl W30TONHO-KUCNOPOAHBIX WM MUKPONANEOHTONOrMYECKUX ncenenoBaHuin
NNeicToUeHOBbIX 0CaAKOB
NaneoknMmarnyeckue KpuBbIe: @ — NO TAHATOLEHO3aM NNAHKTOHHbBIX copamunmndep (no 7);

6 — 130TONHO-KNCNOPOAHBIE: JTUTONOrMA 0CaAKOB: 7 — KPEMHUCTBIE AMATOMOBbBIE UMbl 2 — =

W3BECTKOBUCTbIE UNbl; 3 ~ W3BECTKOBbLIE UNbl; 4 — KapBOHATHO-KPEMHUCTbIE Ocaaku; 5 — [~ K\)
KpPEMHUCTO-Kap6oHaTHbIE Ocanku; 6 — )Keneso-mMapraHuesble KOHKpeuuu; 7 — XOMOAHbie = i A
Knumatuyeckue atanel; 8 — Tennble KNMMaTUYECKUE 3Tanbl. TemnepaTypsl AaHbl B °C,m3oTon- I
HO-KUCNOPOAHbIE OTHOWeHNA B °/,, OTHOocMTensHO cTaHaapta PDB. Pumckue uncpbl —CTpaTU- %o +10 +05 0 -45

rpacmyecKue ropu3soHTsI 2



Tabnuua 1
BospacT XonoaHbix 3nox nneicroueHa (Teic. ner)

Tuxui okeaH Muposow okeaH (;Z’:J;m(::::)pnoe
Onoxa
noxono NaHHbie no
paHui HacToALWen (2] [10] (9] 111 112]
pa6orte
| 10—-80 10-70 11-80 10-95 10-70 10-90
1 175—260 Okono 150 170-220 130-240 150-210 120—-280
11 330420 380-420
400-600 340-610 370-500 350—-575 '
v 540-660 560—700
\% 740—-850 670-? 800-900 750—-900 800—-950
Vi DOpesHee 960 Mocne 900 1000-1150 1000-1100

AOCTOBEPHOCTL BbIABAEHUA KNUMATUYECKUX U3MEHEHUI. [1NA U3yyeHHbIX KONOHOK Ocaakos
66111 NPOCYMMUPOBaHLI HOPMUPOBaHHbIE MOAYNW NPUPaLLEHUA MUKPONAaNeoHTONOr YecK o-
ro U M30TONHO-KUCNOPOAHOrO CUIrHANOB U NoNYyYeHbl rpachnKiu NpUpaLLeHnA KNMMaTUieckoro
(temnepatypHoro) curnana (puc. 3). Ananua Takux rpatmikos no metoanke JesaapuaHu [3]
NO3BONUN NPOBECTM KAMMATOCTPATUrpahmyeckoe pacyneHeHne NNeicToLeHOBbIX OCaAKOB.

Koppenauua u WHTepnpeTaiuh NaneokNuMaTuiecKk Ux KpusbiX TPEOYIOT OCODON OCTOPOX-
HOCTH, TaK KaK CYULecTBYeT OnacHOCTL COMOCTaBMeHnA pPa3HOBO3pacTHbix nNukos. Ha reorpa-
tmueckom hakynsTete MOCKOBCKOro rocyfapcTBeHHOro yHuBepcutera U B WHcTUTyTe
okeaHonorun um. MN.MN. Wupwosa AH CCCP 6binu npoBeaeHbl KOMMNEKCHbIE FeOXPOHONMO-
rudeckue uccnenoBaHua (paanoyrnepoaHbie, MOHUEBbIE, NaneoMarHuTHele U GuocTpaTurpa-
thuyeckue) , kotTopelie nozgonunun nonyuuts 29 oueHok abCcoMTHOrO BO3pacTa ropuU3oHTOB
NNENCTOLLEHOBbLIX OCagKoB B 7 U3y4eHHbIX KONOHKax. Ha ocHOBe 3TUX AaTUPOBOK NpoBeaeHa
KOppenAuMA BblAeNeHHbIX KnumMaTuieckux cobbiTuii (puc. 2) n caenaHa oueHKa ux abconioT-
Horo Bo3pacva. CpaBHeHue 3TUX AaHHbLIX C pe3ynbTaramMu aHanoruuHbIX UCCNeaoBaHnit nnei-
CTOUEHOBbIX 0caankoB MHauiickoro okeaHa [8] nossonuno Beisenuts 6 KpynHbix (RepBoro
nopAaka) 3TanoB noxonopaHua 3emMnu 3a nocneaHun 1 mnH net: apesHee 960, ot 850 go
740, o1 660 po 540, o1 420 no 330, ot 260 no 170—180 n ot 80 no 10 Tbic. neTHa3an (rabn.1)
1 NOCTPOUTL OBOBLLEHHYIO KNTMMATUYECK VIO KPUBYIO ANA 3TOro BpemeHu (puc.4).

CpaBHMM 3TW pe3ynbTaTbl C UMEKWMUMWUCA B NUTepaType AaHHbIMU. MHOrouyucneHHbie
MWUKpPONaneoHTONOrMyeck e uccneaoBaHUMA rNyY60KOBOAHbLIX OKEaHUYEeCKWUX OCAfAKOB CBW-
AeTensCTBYIOT 0 Haubonee xonoaHbIX 3tanax B okeaHe 400—600, okono 150 u 10—70 Tsic. ner
Hasag [2]. K HacToAweMy BpeMeHu, NO AAHHBIM U3YYEHUA KOHTUHEHTAaNbHbIX OTNOXEHUN,
AOCTaTOYHO XOPOLLO U3BECTHA XpOHoNoruA nocneaHero oneaeHeHua (75—10 Tbic. net Ha3sap) .
[AnA 6Gonee p[peBHWX OnNeAeMEHU AOCTATOMHO HaAEXHble penepbi AdeT ManeoMarHWTHbIN
metoa. ATo — 3nNuM30A 0BpaTHOM HamarHuyeHHocTu 275+25 Thic. NeT Hasaa, NPoCneXeHHbIN B
OTNOXEHUAX NoA AHENPOBCKOK MopeHow (pucc) ; 3nusop 37525 Tbic. neT Hasag — rpaHuua
OKCKOro OfeaeHEeHWA U NUXBUHCKOro MeXneagHUKOBbA (MuUHAenb/MuHaenb—pucc); KOHew
anu3oaa Xapamunbo (okono 900 Teic. ner Ha3an) — Hayano MOPO30BCKOro BpeMeHu (rioHu)
1 rpaHuua BproHec/MaTyAama — NnaTOBCK U rOPU3OHT (rloHU—MuHAens) . BozpacT ocTanbHbix
KnumaTuyeckux pybexeit nnenctoueHa o6bIYHO NOMY4AOT MYTEM UHTEPNONAUUU YKa3aHHbIX
AATUPOBOK, U MO3TOMY WX OUEHK3a BO MHorom cybvektusHa [9]. B T1abn. 1 B Kavectse
npumepa nNpuBeAeHO HECK ONbK O FeOXPOHOMNOMMYECK UX LUKaN NnencToueHa.

Takum o6pa3om, MMeloLMEeCA K HAacTOALLEMY BPEMEHW MHOMOYMCNEHHbIE MeOXPOHONOr -
yecKue AaHHble NOATBEPXAAT UNWU NO KpaiHen Mepe He NPOTUBOPEYaT MONyYeHHbIM HaMu
oueHkamM BOo3pacTa KNnUMaTuuyecK ux cobbITUI NNenucToueHa.

Ha o6o6uieHHON naneoknuMmaruyeckoin Kpusou (puc. 4) BbIABNAETCA HanpaBneHHoe
"yXyALWeHue” KNuMaTuyecKux YCNoBUIA NNEMCTOLUEHa HXHOro nonywapua B uHTepBsane ot
.1000 go 330 Tbic. NeT Hasaa: KaxAbli NOCNEAYHOLMIA XONOAHbLIW NUK umMen 6onbliylo, a
Tennbii — MEHbLUYI UHTeHcUBHOCTL. lMocne py6exxa 330 Tbic. NeT Ha3aa, OTAENAIOLLEr O Bpe-
MA MaKCUMafnbHOr0 NOXONOAAHUA, KNUMAT Hayan ynyywarbCA, COKpauianucb o6bLemMbl one
AEHEeHUN.
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@ ®‘ Puc. 3. Knumavocrpaturpatmueckoe pacuneHeHne KOnoHOK
- pore 0CagKoB Mo MeToay HakonneHwa curHanose (3)
/) = a8 — KPuBbIE HOPMUPOBAHHbLIX MOAYNEA NPUPAWEHNA MUK-
é PONaneoHTONOrMYeCKOro curHana; 6 — 1o e ANA M30TOMNHO-
100 L KUCNOPOAHOrO CUrHana; 8 — CYMMapHbIe KPUBbIE NPUPaLLeHnA
naneoknumaTuyeckoro curHana. Knumarnyeckue pnykryauun:
/ 1 — nepBOro nopraka; 2 — BTOPOro U TpeTbero NOPAAKOB.
200 Pumckue ungpsl — ctpaturpaduyeckne ropusoHTsl
300~
~
N w0t
S
Q
é fﬂﬂr
~ 600} \
*
]
N 700
@‘ Puc. 4. O60o6weHHan KnNMmaTuyecKaa KpuWBaa 3a MNOcneaHuin
dﬂﬂL MUWNNUOH neT, CcOCTaBneHa Mo AaHHLIM W3YyYeHUWA KONOHOK
nneicToueHosbix 0caakoB Tuxoro v WHaulickoro okeaxos
T°C + AV — cymmapHbIl KNnuMatuyecknin curkan, yboisaet
00~ (—) npu ymeHbweHun TeMnepaTypbli ¥ Npu ysennyeHun obwe
MOB nbaa, Boapactaet (+) npu ysBenuueHun TemnepaTtypsi U
1000+ I yMeHbLeHu 06vemos nbaa




PEKOHCTPYKUMUA NANEOrEOrPA®UMECKUX YCNOBUNA
BACCEMHA TUXOro OKEAHA B NNEWCTOUEHE

Kak yxe rosBopunocb Bbille, W3y4eHMe W3MEHeHUW BUAOBOrO COCTaBa TaHATOLEHO30B
NNaHKTOHHLIX hopaMuHmndep NO KoNoHKam rny60KOBOAHbIX OCafKOB NMO3BONAET OUEHUBATL
KonebaHuA NNe’cTOUeHOBLIX TeMnepaTyp nosepxHocTHOW Boabt (0—10 m) okeaHos [7].
M3oTonHbi cocTaB kucnopoaa CaCO; pakoBUMH KOMMNNeKca NNaHKTOHHbIX thopamurudep
OoTpa<aeT TemnepaTypHbie YCNOBWUA cpeaHel ray6uHbl, Ha KOTOPOW 3TU OpPraHusMbl Hapa-
LUMBAIOT CBOM PaKOBUHbI. JTa rny6uUHa NO M30TONHLIM AaHHbLIM paBHa npubnusutensHo 200 m
[10, 11]. MpuHumaa runoTesy O Manbix W3MeHEHUAX BoAHoro coHa (A) B nneiicToueHe
[12], mMbl MoxeM no ypaBHeHuio (1), BBeAR COOTBETCTBYIOLIME NONPAaBKU Ha MeXnepHWU-
KOBbA W oneneuenvm paccyuTaTh naneoTtemMmnepaTypbl (T) BOA Ha rny6uHe 200 m, ucnonbayn
senuumHy §'® O pakosuH Komnnexca (opamuHuctep {o*® O4). Takum o6pasom, coBmecTHOe
UCNONb30BaHME MWUKPONAaNeoHTONOTUYECKOro ¥ WU3O0TONHO-KUCNOPOAHOrO0 METOAOB onpeae
NeHWA TeMnepaTyp MO3BONIAET MEPerTU K PeKOHCTPYKUMAM TepMUYecKOn CTPYKTypbl MO-
BEPXHOCTHbLIX BOA OKEaHOB B HeAaBHEM reonorvMyeckom npownom. ABTOPbI OCYLLECTBUNMU
nopo6Hble PEKOHCTPYKUMM ANA NNENCTOueHa I0ro-BOCTOYHOM YacTu Tuxoro oKeaHa u paccyu-
Tanu BeNWMUHY BePTUKANbHbLIX U FOPU3OHTanNbHbLIX FpagueHToB TemMnepatypsbi B cnoe 0—200 m
(tabn. 2). Ha puc. 5 npeacraBneHa BepTuKansHaa Tepmuyeckana cTpykTypa cnoAa 0—200 m B
aKcTpemanbHble asbl xonoaHoro (260—180 Teic. ner Hasaa) u Tennoro (180—80 Twic. nert
Ha3aa) 3TanoB. AHanoruuHble paspesbl BOAHOW TOMUIM COCTaBMneHbl aBTOpPaMu ANA BCEX
BbIAENEeHHbIX KAuMaTuieckux artanos 3a nocnegHue 400 TbicAY neT, a TakXke ANA BpeMeHWU
740—660 TbiC. neT Hasaa.

B xonoaHble 3N0Xn MeXXAy YMEepeHHOU U TPOMUYECKOM, a TaKiXKe MeXAY TPONUYecKomn u
3KBaTOPUANbHOW 30HaMU YCUAMBANUCh TEPMUYECK e rpaaveHTsbl (Tabn. 2) . 3ToT pocT Mexay-
WKWPOTHbLIX FPaAUEHTOB BO BpeMA MOXOMOAAHWUM AOMKEH BbIN yCUNMBaTh LMPKYNALUIO BOA,
YTC M NOATBEPXAAETCA MHOIr OYUCNERHbIMU NaNe0OKeaHONOr YecK MU AaHHbIMK 06 ycuneHuu
3KBaTOpUanbHbIX W NPUBPEXHbIX anBenNUHroB M aABEKUMM TEYEeHUAMU XONOAHLIX BOA B
OTHOCUTENbHO HU3KME WupoThi. NpoBeaeHHble UCCNEen 0BaHUA NoKa3any, YTo Hanbonee uHTeH-
CMBHble W3MEHEHWA TemnepaTyp MNOBEPXHOCTHbIX BOA Ha KOro-BocTOoKe TUXOro oKeaHa B
nosaHem nneiictoueHe (a0 7—9°C) oTmeueHsbl anA pavioHa ct. M-984 (puc. 1), rae B 3t0
BPeMA NPOMCXOAUNU MUrpaLUM MONAPHOrO rUAPONOrUYECK OF O Q)pOHTa nepemeLLaBLUerocA,
NO MUKPONanNeoHTONOrMYECKUM AaHHBIM, B npeaenax nonocsl 5—8° w. Moutu ctons xe
Gonbwure KonebaHUA TemnepaTyp MNPOUCXOAMNWU B MPUIKBaTOpuanbHbixX wupoTax (puc. 1,
cT. M-528), rae Mx amnautyaa, obycnoBneHHana ycuneHuemM AnBepreHuUnU B XOnoaHble 3Tanbl,
aocturana 6-7°C. Heckonbko MeHbLUe ﬁbma amnauTyaa KoneGaHuin NNERCTOLEHOBbIX
Temnepatyp B ymepeHHou 30He (B cpeaHem 5—6°C) . MUHUManbHbIe M3IMEHEHUA TemnepaTyp
6b1n1 B TpONUyeck o 3oHe (B npeaenax 0—2°C) .

Ta6nuua 2

BepruxanbHbie W FOPU3OHTaNbHbIE TEPMUYECKUE MPafueH Thi NOBEPXHOCTHbLIX BOAHbIX Mace
10ro-BocTouHoM YacTu Tuxoro okeana B Tennsie (T) u xonoaubie (X) anoxu nosaHero nneiicroueHa
NO NaHHLIM U3YYEHUA KONoHoK rnyBokosoaHbix ocaakos (puc. 1)

paavenT Temnepatyp
Bepmxanbuhm TEPMUYECKUI rPaaUeNHT (°C) mexay ymepeHHom
Bospacr, XapaxkTepw- (°C/m) B paznuuHbIX NPUPOAHBIX 30HAX (Y), Tponuueckoin (T) u
ThbiC. NET Ha3an cTUKa aksaropuansHon (I)
30HamMu
y Tponuuec | ksaTopu T-Y T-93
MaEneHian KanA ansHaA
0-10 T 0,020 0,040 0,064 14 0-1
10-80 X 0,013-0,031 0,037 0,034 B £ 5 5
80-175 i 0,027-0,036 0,039 0,079 13 0-1
175—-260 X —0,003-0,028 0,039 0,041 15—-16 2-3
260-330 1 0,023-0,037 0,039 0,084 12 -(1=2)
330--420 X 0,005 0,038 0,030 17 5
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Puc. 5. Tepmuyeckana CTpyKTypa NOBEPXHOCTHbIX BOA B Oro-80CTOYHOW yactu TUxOro okeaMwa B 3KcTpe-
manbHble assl Tennoro (A — 175—80 Tbic. net Haszaa) u xonoaHoro (B —260—175 rtbic. ner Hasap) 3Ta-
nog. MNpu cocraBneHuu pa3pe3os McNonb30BaHbl aAanHble B. flysa (20) u K. MeitueHayspa u ap. (21) ana
ct. V19-55 u RCI1-230

TepMmuyeckan CTPYKTYpa NOBEPXHOCTHLIX BOAHbIX Macc 3a nocneaHue 400 Tbic. neT uame
HANack cneayrowmm obpasom (Tabn. 2). B xonoaHblie 3Tanbl B COBPEMEHHOW yMepeHHOW
30HE BepTUKanbHble TEPMUYECK Me TPAAMEHTbl YMEHbLUIANUCh, YTO XapaKTepHO B HacToAulee
BPEMA ANA MeHee NPOrpeTbiX BbICOKOLWMPOTHbIX BOA. B Tponuyeck oin3oHe (puc. 1,cT. M-585)
3aMEeTHbIX M3MEHEHWUI TepMMUYECK O CTPYKTYPbl NOBEPXHOCTHbIX BOAHbIX MacC He NPOUCXO-
avno. B npuakBatopuanbHeix paroHax (puc. 1, cT. M-528) BepTukanbHble rpagneHTbl yBenw
yMBanuchL B Tennble 3MOXU U YMeHbLIanuch B XOonoAHsle. Temnepatypa Boa, NOAHUMaBLUUXCA
B 30He AvBepreHuMM, 3a nocneaHve 400 TbiC. NeT M3MeHANacb OTHOCUTENbHO Mano (B Npeae
nax 2—3°C), cnenoBatenbHo, NPUYMHOMN GOMNee 3HAYUTENLHOrO OXNAXKAEHWUA CAMOr 0 BEPXHEro
cnoA Boabl (CM. Bbille) ABNANOCL yBeENUYeHUe 06bema NOAHMUMABLLMXCA FNYBUHHBIX XONOoA-
HbIX BOA. OTOT BbIBOA NOATBEPXKAAETCA AaHHbIMW O MOBbILLEHHOW NPOAYKTUBHOCTU 3KBAaTO-
puanbHbix Boa TuUxoro okeaHa B xonoaHsle anoxu [13].

[nAa usydyeHuA naneoreorpacum 6acceitHa Tuxoro okeaHa 66111 BbIGpaHbl ABE 3KCTPEMans-
Hble (ha3bl MOCNEAHEro KAWMaTUYeCKOro UMKna: onTUMYM MexneaHukoBbA (ctagua Bap
6apoc |11, uzotonHo-kucnopopaHaa cragua 5e) — 125 Tbic. neT Hasaa U MaKCUMyM onepeHe-
HuA — 18 TbiC. neT Hazaa (ANA pa3NuuHbIX peruoHoB 3emMnu ero BO3pacT OUeHWBaeTCA OT
14 no 22 Tteic. net Hasaa). [nAa 3TUX BpeMeHHbIX cpe3oB 6binu cobpaHbl BCe W3BECTHbIE
aBTOpaM onpegeneHusa naneotemMnepaTtyp NOBEPXHOCTHbIX BOA NO KOMOHKam rny6oxkosoa-
HbiX OCaAAKOB M CMOPOBO-MbiNbUEBble AaHHbLIE MO KOHTUHEHTANbHbLIM OT/IOXKEHUAM OKpY>Kato-
wet TUXUKA OKeaH Cyluun, UMeloLmne HaaexxHbie oueHKY Bo3pacTa. Ha naneoreorpaduyeck ux
cxemax AnA BpemeHHbIx cpe3oB 125 u 18 Thic. ner Hasaa (puc. 6, 7) HaHeceHbl CpefHeroao-
Bble TemnepaTypbl noaepxnocmux Bo4 TWXOro OKeaHa MO AaHHbLIM WM3YYEHUA PaKOBUH
NNaHKTOHHbIX hopamMuHudep’, anatomeii, KOKKONUTOOPUA, PaaUONApUiA U T.n. Ha o6pam
NAKWENA CyWe PeKOHCTPYUPOBaHbl XapaKTepHble ANA AAHHOrO BPEMEHW TWMbl PacTUTENb-
HOCTWU. Ha Bpe3kax MokasaHbl OTAUYMA TepMuveckux nonern 125 u 18 TbiCc. ner Hasap ot
COBPEMEHHOr 0 NoNA TeMnepaTyp NOBEPXHOCTHbIX BOA TWUXOro OKeaHa.

MNpu BblAENEHUWN NPUPOAHLIX 30H B OKeaHe LWMPOKO UCMNONb3yeTcA TepMUYecKun cakTop
[14, 7]. NoaTtomy, “MeA AaHHble O TeMnepaTypax oKeaHckux Bog 125 u 18 Tbic. nert Hasag
(puc. 6, 7) , Mbl MOXEM OLEHWUTb U3MEHEHWUA MONOXKEHWUA KAUMATUYECKNX NOACOB B NO3AHEM
nnencToueHe.

' B pAAe cny4aeB MUKPONAaneoHTONOrMYECK Ue AaHHbIE APYrUX aBTOPOB NEPecMa rPUBANUCHE HAMW NO eANHOI
metoauke (7, 15] 1 B cOOTBETCTBUM C 3TUM paccunTbIBaNKCL TEMNEpPaTypbi.
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Puc. 6. TemnepaTypa NOBEPXHOCTHbIX BOA W pPacTUMTENLHOCTb KOHTUHEHTaNLHOro obpamnewnsa Tuxoro
okeaHa 125 TbicAY NeT Ha3aa

BoTaHuKo-reorpaduyeckme 30Hbl: 7 — TyHApa C Pa3peEHHON PacTUTENbHOCTbIO; 2 — TyHApa FOpHaRA;
3 — TyHApa c BONOTHON PacTUTenbHOCTHO; 4 — necoTyHapa; 5 — peaKonecse yMepeHHOro moaca; 6 —
XBOMHAA Taitra; 7 — WMPOKONUCTBeHHbIE neca; 8 — necoctens; 9 ~ ctenb ymepeHHoro nonaca; 70 —
NyCThIHW U NONYNYCTbIHU YMEpPeHHOro nonca; 17 — cy6Tponuyeckue neca; 72 — cybrponvuyeckue npepuu
u necoctenu; 13 — cyb6Tponuueckue nycTeiHu; 74 — Tponuueckue neca; 75 — Tponuyeckue caBaHHbI U
peakonecba; 16 — Tponuueckue nycTeiHu; 717 — cybBaksaTtopuansHble neca; 78 — cyb3keaTopuanbHble
caBaHHbl U peakonecbR; 19 — aksaTopuanbHble neca. MpaHuubl Nbaos: 20 — rpaHUlbl MaTEPUKOBbLIX U
ropHbix fegHnkos. ManeoTemnepaTypbl NOBEPXHOCTHbIX BOA: 27 — CTaHUWW, HA8 KOTOPLIX OUEHUBaNWUChb
naneoTemnepatypbl BOA; 22 — naneou3oTepmMbl

Ha Bpeske — oTnuuua COBpeMEHHbIX TemMnepaTyp MOBEPXHOCTHbIX BOA OT Temneparyp 125 TbicAY net
Hazas: 23 — tennee Ha 2—4°C; 24 — Tennee Ha 0—2°C; 25 — xonopHee Ha 0—2°C; 26 — xonogHee Ha
2—4°C; 27 — xonoaHee Ha 4—6°C; 28 — xonoaHee, Gonee, yem Ha 6°C

AHanuz Tepmuuveckux nonev (puc. 6, 7) nokasbiBaeT cneayllMe CMELLeHUA rpaHuL
thusnko-reorpadpuueckux 3oH bacceriHa TUXOro OKeaHa BO BPeMA NO3AHENNeNcTOLEHOBOrO
NeaHMKOBO-MeXNeAHUKOBOro uukna. Bo BpemAa mexxneaHukosbA (125 Tbic. neT Hasag) cxe-
Ma 30HaNbLHOCTU B LLEENOM Gbma L0BOMbHO 6NM3Ka K COBPEMEHHOW. |0)KH8FI rpaHuua cybapKTu-
yeckoro noaca (T = 8-10° C) nNpoxoaunna HeCKONbKO ceBepHee 50 c.w. HxHaA rpaHuua
yMepeHHoro noaca (T =13—15°C) Haxoaunack npumepHo Ha 40—45° c.wi. 3KBaT0pMaanbWI
nonc (T =25-30°C) 3aHuman nonoxeHue Ha 3anage ot 20—25° c.w. no KpaiiHeh mepe, A0

10 10.W. NOCTeneHHO CY>XXUBaACb K BOCTOKY C 3anapa Ha BOCTOK CcpeaHeroaoBble 3HaYeHUA
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Puc. 7. TemnepaTtypa nose
okeana 18 TeicAY net Hazap

Ha Bpeake — o0TnuuMe coBpeMEHHBIX TeMNEPaTYp NOBEPXHOCTHLIX BOA OT TemnepaTypsl 18 Teic,
Hasan. YcnosHsle 0603HayeHnn cM. puc. 6

PXHOCTHbIX BOA W PacTUTENbHOCTb KOHTUHEHTanbHOro oﬁpamnenun Tuxoro

nerv

TemMnepaTyp MoBepXHOCTHbIX BoA noHmkanuce ot 29—30°C po 25-26°C. MpocTpaxcTeo
MEXAY YMEPEHHbIMU U IKBATOPUANbHLIMU BOAAMU 3aHUMaNU BOAbl aPUAHBIX 30H (Tponuyec-
Kue 1 cyBTponuyeckue) ¢ Temnepatypoit ot 13—15 go 23—25°C. CeBepHan rpaH1ua 1XXHOro
YMEpeHHOro noAca Haxoaunack Ha 40—45° 10.w. B LEHTPaNbHOM 4acTu oKeaHa U NPUMePHO
Ha 35-40° 10.w. y no6epexsa HKkHoit AmMepuku. CyBaHTapK TUMECKUIA MOAC Nexan toxHee
50—53° 10.1u. B ueHTpe okeaHa 1 45—50° 10.111. Ha BOCTOKE.

B nepuon onepeHenua (18 Tuic. net Hasaa) NPOUCXOAWN CABUI BCeX- NOACOB K 3KBaTopy.
Cy6apkTuyeckuit norc aocturan 40° c.wi., CeBepHbIii yMepeHHbIn noac — 30—35° c.w. B
3KBaTOpMansHOM MNoAce TemnepaTtypel Bbile 26° C cOXpaHANUCL NULLL Ha 3anane oKeaHa, u
BOAbl C TakuMu TemnepaTypamu pacnpoCTpaHAnUCe Ha BocTok a0 180° monrotel. KOHas
YMEpeHHan 30Ha 3aHumana nonoxexue nNpubnusutensHo ot 40 go 45° o.w. B UeHTpanbLHon
‘v oT 25 no 40" 10.W. B BOCTO4HOM YaCTAX OKeaHa. Danee K tory pacnonaranacs cy6aHTapK T
Yeckan 30Ha.

AHanus oTAMYMA Noneil NNeEACTOLEHOBLIX TeMnepaTyp noBepxHOCTHLIX BoA TUxoro okeaHa
148



OT ero CoBpeMeHHOro TepMu4eckoro nonA (Bpe3ku K puc. 6, 7) nNokKasbiBaeT, 4TO B NOcNes-
Hee MeXnNeaHUKOBbe BOAbLI OKeaHa BbINY B CpeaAHEM Tensiee Ha 1,2°C, a 18 Tbic. neT Hasag —
xonoaHee Ha 3,4°C, uem B HacToALLee BpemMA. [lona amnnutya konebGaxuii NNENCTOUEHOBbIX
TeMnepaTyp NOBEPXHOCTHbIX BOA UMEKT MO3auyHoe pacnpegeneHue. Makcumymbl amnnurtyn
NpUypoYeHbl K MNONOXKEHUI COBPEMEHHbIX FMAPONOruYeckux nonApHbIX (GpoHTOB, 3KBaTO-
puanbHoi gusepreHuun, MepyaHckoro n KanuoprUickoro ansennuHros u obycnoBneHsl,
KaK YKa3aHo Bbille, NNeicToueHOBbIMU MUrpauMAMy (POHTOB U U3MEHEHUAMU UHTEHCUBHO-
CTW anBeNnUHroB. ATU BbIBOAbLI MOryT 6biTe CONOCTaBNEHLI ¢ pPe3ynbTaTamMu MOAENUPOBaKUA
YCNOBUA O6GLUEA UMPKYNAUUKU BOA W aTMocepbl BO BPeMA NOCNesHero MexneaHuMKoBbA U
nocnegHero onepeHeHua [16, 17] . Moaenu cBuzeTenscTByOT 06 YCUREHUN MHTEHCUBHOCTM
UMpKYNAuuM atMmocdepbl, a 3HaYuT, 1 BoA okeaHa 18 Tbic. ner Hasag u o6 ee ocnabnexHun
125 Tbic. net Haszap. MuHumanbHaa amMnnauMTyga nNNeMcTOUeHOBLIX TemnepaTtyp (0-3°C)
OTMeuaeTCA B TPOMUYECKUX 06acTAX, a TaKXe K ceBepy OT COBPEMEHHOW cyB6apKTU4ecKow
M K IOry OT aHTapKTUYECKOW KOHBepreHuui.

AHanua pe3ynbTaTOB MHOrOYUCNEHHbIX Naneoreorpauueckux uccnenoBaHun (npeumy-
LecTBeHHO naneoboTaHMYECKUX) , NpoBeaeHHbIX Ha OKPYy»XKalowen TUxui OKeaH Cylue, Nog-
TBEPXKAAET AaHHbIe O PUTMUYHOM M3MEHEeHWN NPUpOoAbl B nneicToueHe. AMNAUTYAA NNEUCTO-
LUEeHOBbIX TemMnepaTyp Ha cyle 6bina CYUieCTBEHHO Bbillle, YeM B oKeaHe. Tak, BO BpemA
nocnepHero neaHMKosoro makcumyma (18 Thic. net Hasaa) obuiee OXNPKAEHUE CY LU COCTa-
BMNO B CpeaHem 5-6°C (6e3 y4eTa paiiOHOB ApeBHEro ofiefeHeHna), a Boa okeaHa — OKONo
3°C OTHOCHUTENLHO COBPEMEHHOCTH. naneoremneparygw Bo3gyxa 125 Tbic. net Hasag 6binm,
No HeKOTOpPbIM AaHHbIM, Bbllle cOBpeMeHHbIX Ha 2—4  C. Mo Mepe npubnmkeHna K 3KBaTopy
aMnnuTyaa konebaHuiA Temnepatypbl Hal OKpyXKarowein Tuxuii oKeaH cyLUel YMeHbLUanacsh.

Tak e KaK 1 B OKeaHe, Ha CyLUe rpaHuubi reorpaduyeckx NOACOB B NMefHNKOBOe BpeMA
cMmeulanuce K 3ksatopy. Hawbornbluve uameHeHMA B NONOXKeHUW GOTaHUKO-Treorpaduieckux
30H B no3aHemM nnevcToueHe Habnaanuck Ha ceBepe Asaunatckoro u CeBepo- AMeprKaHCcKoro
matepukoB (puc. 6, 7). Heob6xoaumo oTmMeTuth, 4TO, XOTA KonebaHuA nnercToueHoBbIX
Temnepatyp B Hro-BocTouHon Asuu 6binv MUHUMANbHLIMU, U3MEHEHUA B pacronoXeHuu
rpaHul, TUNOB PAacCTUTENBHOCTU 34eck ObiNW TakKXKe 3HAYUTENbHLIMMU U3-33 U3MEHABLLUXCA
O4YepTaHWUiA CYLIM B 3TOM pervoHe B No3AHEM NnencroueHe.

Tak Kak noAca U36bITOYHOrO W HEQOCTAaTOYHOrO YBAAXHEHUA YepeayloTCA Ha 3eMHOW
NOBEPXHOCTU, TO UX NEepemMeLieHre NPUBOAUNIO K TOMY, YTO B OAHMX pailoHax Knumar cTa-
HOBUIICA XONOAHee U BnaXkHee, a B APYrUx — XonoaHee u cylle. ATO 3aKNO4eHME NOATBEPXK-
[3eTCA aHanuM3oM pacnpeaeneHusA pacTUTENbHOCTU Ha OKPYXKaloLe OKeaH cylue B PasfnuyHble
3Tanbl NO3gHEro nnevicToueHa.

Hawnbonee 6GnaronpuaTHbi Ganawc Tenna u Bnaru 125 Teic. neT Hasap cnocobcTBoBan
pa3sututo 6onee pa3HoobpasHOW NO CPaBHEHWIO C APYFMMK 3MOXaMu nneicToueHa npeumy-
LecTBEHHO necHoM niopbl Ha GOnbLLEH 4acTU MPUBPEXHbLIX U OCTPOBHLIX TEPPUTOPUIA AaH-
HOrO peruvoHa. :

Takum 06pa3omM, NposeaeHHbIe UCCNEAOBaHUA NOKasanu, 4To Knumart GacceitHa Tuxoro
OoKeaHa U3MeHANCA B NneicToueHe puTMuvecku (BbipenAeTcA 6 anox rnobanbHOro noxono-
NaHWA 3a NocnegHuin MNH. net.. Ha npumepe nocneaHero uukna MexneaHMKoBbLe—oneaeHe
HUe nokKaszaHa 3BoNOLUA U3UKO-Teorpatn4ec KO 30HaNbHOCT Y 3TOT O perMoHa B nnencToueHe.
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YOK 551.461.8:56 (119) : (267)
NANEOTEMMNEPATYPbl U UUPKYNAUNA UHAUACKOrO OKEAHA

B.X. XATCOH
llabopatopun benn, Bunnavu, CUA
lloceAawaerca namATu
Annana B.X. be

B WHauiickomM okeaHe BbIAENAKTCA TPU MaKPOUUPK YNAUNOHHBIX FMAPONOru4ecKux pe-
uma. B Tewenune nosaHero nneicrToueHa OHW NO PasHOMY pearnposanyt Ha U3MeHeHWA TNo-
6anbHOro kKnumara. PeKoHCTPYK UMM 0COGEHHOCTEN OKeaHONOrMYeCKUx yCrnoBuil B NPOLLIOM
BO3MOXHBI Ha OCHOBe aHanwus3a NNaHKTOHHbIX hopamuHudep 13 pa3pe3oB 0CaaKOB rnyboko-
BOAHbIX KOMOHOK WHAWMCKOro okeaHa. [lnA ycTaHOBNEHUA XPOHOETPATUrpaduyecKux
YPOBHel, Takux, Kak MaKCUMyM nocnegHero oneaeHeHusa, okono 18 Tbic. ner Haszaa, 6bina
MCNONb30BaHa U30TONHO-KUCNOpOoAHaAa cTpaturpacpuna. OcHOBaHHbIe Ha CTaTUCTUKE Nepexoa-
Hble DYHKUMM NO3BONAIOT TOMHO paccYUTaTb NOBEPXHOCTHbIE TeMrepaTypbl MO UCKONaeMbIM
KoMnnekcam. [JnA BpeMeHW MaKCMMyMa oneAeHeHWA 3TUMU MeToaamu ycTaHosneHo: (1)
MYCCOHHbI peXxum ceBepHOM yacTu MHAMICKOro okeaHa 6Gbifl MeHee BbIP@XKEHHbLIM, YeM B
HacToAwee BpemA; (2) obnacTb pacnpocTpaHeHUA LEHTpanbHOW BOAHOW Macckl 6bina OTHO-
cuTenbHo cTabunbHow, (3) HXKHaA UMPKYMNoONApHaa obnacTb Npetepnena CufbHble U3MEHe
HWUA TemnepaTypbl U LUPK yNALUN.

BBEAEHUE

HactoAwar ctateA — 0630p coBpeMeHHbiX paboT no naneookeaHonoruu WHawiickoro
oKeaHa B no3aHeM nneicToueHe. CTaTbA COaepXuUT cneaytowme pasaens! (cm. puc. 1).

1. OkeaHonoruyeckue aaHHble (BKNOYAET OCHOBHbIE FTMAPONOrUYEeCKUE PEXUMBI) .

2. PacnpeaeneHue COBPeMeHHbIX NNAHKTOHHbIX opamuHudep B Boae (Kak Mx pacnpe-
AeneHue 0TpaXkaeT 0KeaHNYecKue pPexummsl) .
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OKeaHonoruyeckue
AaHHbIE
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3

pacnpeaeneHue
NNaHKToOHa
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Y
pacnpepeneHuve
ocankos cTpaturpacdua
/

nepexoaHsie
PyHKUMN

naneo3aKonoruyeckoe
Dacnpazensiis naneo3akonorua
naneooKeaHonorvua

Puc. 1. dopmuposaHue npesmMera naneooKeaHONoOruu

3. PacnpeaeneHue nnaHKToHHbIX opamMuHudep B ocaakax (Kak uMXx pacnpepeneHve B
COBPEMEHHbIX OCafiKax OTPaXKaeT NPUXKU3HEHHbIE COOTHOLLEHUA) .

4. Crparurpaduyeckan ocHoBa (cTpaturpadmueckoe pacuneHeHve OCaaKoB ANA ycCTa-
HOBNEHUA XPOHOCTPAaTUrpacMyecKUX ypoBHei) .

5. MakcumMyM nocneaHero oneaeHenva, 18 Toic. neT Hasaa (pacnpeaeneHne NNaHKTOHHbIX
thopammuHuthep B ocaakax MaKcumyma focnegHero onefieHeHeMA W ero OoTnWYMe OT COBpe-
MEHHOTO pacnpeaeneHun) .

6. Maneoakonornyeckune nepexoaHbie yHKuMKU (Kak oTHocutTenbHoe obunue dopamuHu-
tep MokeT BbiTb KONMMYECTBEHHO CBA3aHO C hakTopamu CpeAbl B LeNAX naneooKeaHonoru-
YECKUX PEKOHCTPYKUMA) .

7. PekoHCTpyKuna neaHnKoBoi 3noxu, 18 Tbic. neT Hasaa (MHTepnpeTauMA- yKa3aHHOro
pacnpegeneHua dopaMmuHudep B 0cagkax C TOUKW 3PeHUA N3MeHeHUA NOBEPXHOCTHbIX Temre-
paTyp ¥ OKeaHU4YeCKOW UMpPKYNAuum) .

I. OKEAHONOMMYECKWUE OAHHbBIE

B WHaniickom okeaHe BbiAenAOTCA Tpy o6WMpHbIe 06nacTu, pasnuugtoLWLmMecA no nosBepx-
HOCTHOI TEPMUYECKON CTPYKTYPE U umpKynaummn (cwm. puc. 2).

1. CegepHaa myccoHHaa obnacts. CesepHaf 4acTb MIHAMMACKOrO OKeaHa XapakTepu3ayeTcA
6ONbLUMMU Ce30HHLIMU U3MEHEHUAMU B UMPKYNAUMU, CBA3aHHLIMWA C NepemMeHHbIM MYCCOH-
HbIM Knumatom UHaunitckoro cyb6koHTMHeHTa. Bo BpemAa toro-zanagHoro MyccoHa (c uioHA
no aerycr) BeTpbl 06ycnaBnvMsaoT UMPKYNAUMIO NO 4acOBOW CTpenke, yBenuMueHWe Konwu-
yecTBa 0caakoB Hag MHaven v cneayowme 3a 3TUM U3MEHEHUA B NOBEPXHOCTHOWN CONeHoCTH,
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Puc. 2. MosepxHOCTHbIE TeueHnA MHANICKOro OKeaHa BO BPEMA CEBEPO-BOCTOYHOTO MYCCOHa (nexabpb—
¢despans) u OcHOBHbIE rugponoruyeckue rpanuubl. OCHOBHbIE BOAHbIE MacChli, COOTBETCTBYIOWME Day-
HUCTUYECKUM NPOBUHUMAM NNAHKTOHHBIX opamuundep (1)

ocobeHHo B Benransckom 3anuse. MyCCOH BbI3bIBaeT CUMbHbLIN ansennuHr y nobepexuin
Comanu u Apasuu. Hanbonee KOHTPacTHOW ABAIAETCA CUTYaUMA BO BPEMA CeBEPO-BOCTOYHOIO
myccoHa (c ceHTAGPA no Mail), Korpa aTo pacnpeAeneHWe MEHAETCA Ha NPOTUBONOMOXHOE:
BETPb! 1 NOBEPXHOCTHBIE TEMEHUA MEHAIOT HanNpPaBneHne, anBeNnMHI NPeKPaLLaeTca.

2. LleHTpansHbid Kpy2oeoport. LeHTpaneHaa vacTe MHANICKOro oKeaHa 3aHATa OBLUMPHBIM
NOCTOAHHLIM aHTULMKITIOHUYECKUM KPYFrOBOPOTOM MO 4acoBoWl CTpenke mexxay Adpukon u
AscTtpanueit. B 3101 06nacTu WKMPOKKUE NMOBEPXHOCTHLIE TEYEHUA OKPYIKAIOT AAPO C BbICOKOW
coneHocTbio: HkHOe akBaTopuanbHoe (H)xHoe naccatHoe) Tevenue, Mosambukckoe, Aryne-
Acc, 3anagHbi apend (AHTapKTUMYecKoe LUPKyMnonapHoe TeveHue) u 3anagHo-ABCTpanuii-
ckoe TeveHue. B npotMBONOnNoXHOCTL CEBEPHOW 4YacTu oKeaHa 3Ta obnacTe xapakTepusyeTcA
OTHOCUTENbHOW CE30HHOM CTabUNbHOCTBIO LUPKYNALUM.

3. I0xHan obnacts. O6nacts K tory oT HkHoit Adpukn n ABCTPanuM 3aHATA LIKPOKUM
UMPKYMNONAPHbIM TedeHnem, CeBepHoi rpaHuuen 3Tow obnactu ABnAeTcA Cy6Tponuyeckan
koHBepreHuna (CTK) — MecTo CAMAHUA MOBEPXHOCTHBLIX TEYeHWd Y KOXKHOW OKOHEYHOCTH
Adpuxkn u Ascrpanuu. [MOBepXHOCTHbiE TeMnepaTypbl ObiCTPO NMOHWKAKOTCA B IOXKHOM Ha-
npasneHun ot CTK k AHTapkTuge. Kpome TOro, 3ta UupKyMnonApHaa TePMUYECKaA cUCTe-
Ma CABMIaeTCA K CeBepy Wnu lry B 3aBUCUMOCTU OT Ce30Ha, AOCTUraA KpaiHero HXHOro
nonoXeHuA B AHBape (neTom tXKHOMQ monywapua) v KpalnHero CeBepHOro MOMOXEHUA B
nione (3umoin XxkHoro nonywapua). Kak 6yaet nokasaHo Huxe, 3T Tpu oBwmpHele obnac-
TM COBEpPLEeHHO MO pasHOMYy pearupoBanu Ha rnobanbHble KNUMaTUYECKUE W3IMEHEeHUA B
TeYeHne NocneaHero onefeHeHun.,
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Puc. 2 {oxkoHuaHue)

11. PACNPEAENEHUE XUBLIX NNAHKTOHHBLIX ®OPAMUHUOEP
B BOAE

B obuwem pacnpeaeneHue XuMBbIX MNaHKTOHHbIX hopamMuHUdep OTPaXkaeT yKasaHHbie
oKeaHor pachmyeckume ocobeHHocTV. CTaTUCTUYECKUIA aHanU3 AaHHbLIX NO NNaHKTOHHLIM thopa-
MuHucdepam MoXeT ObiTe UCNONL30BaH ANA pasgeneHnA ayHbl Ha HeBonNbLIOE YUMCNO YEeTKO
OT/IMHAIOLMXCA aCCOLMAUMA MU MNAHKTOHHbIX KOMMNEKCOB. OTU KOMMNEKChLl OTPaXKalT
yKa3aHHble okeaHorpatuueckue ocobeHHoct (puc. 3) .

MnaukToHHbIE thopamMuHudepbl cesepHon YacTv MHAWIKCKOro okeaHa oXapakTepu3oBaHbi
TPEMA KOMMIeKCaMu: TPONUYECKUM, KOTOPbii AOMUHWPYET B 3KBaTOPWanbHbIX BOAaX, U
ABYMA JOMNONHUTENbHBIMU KOMMNNEKCaMK, KOTOPbIE OKPYaloT 3TOT rMaBHbI KOMNNEKC Ha
rpaHuue Mexxay Hum u: a) Adpukon u Asuen Ha cesepe, 6) obnacTbio pacnpocTpaHeHus
UEHTPanbHOW 80AHON Macch! Ha tore. OauH M3 3TUX KOMNMEKCOB — KOMMEKC NOMPaHNYHBIX
TEYSHUI — BKIOYAET TPONMYECKUE U CYBNONAPHbIE 3NeMEeHTbl U OTPaXKaeT MYCCOHHbIW ansen-
NUHT B ApasniicKom Mope.

B ueHTpanbHon 4actu WMHAMICKOrO OKeaHa pacnpocTpaHeHbl YeTbipe MNaHKTOHHbLIX KOM-
nnekca. [lBa n3 HUX — CeBePHbIN WU HOXKHLIN CYBTPONMYECKUt — AOMUHUPYIOT B obBnactu
pacnpoCTpaHeHUA UEeHTPanbHOW BOAHOW MacCbl C NOBbILEHHOW CONEHOCTbI. [iBa ApYyrux
KomnneKca B 3TOW obnactu CBA3aHbLI C MOrPaHUYHLIMK TeveHUAMU: ArynbAc u 3anagHo-
ABCTPanUNCKUM Te4eHneMm.

B roxHoW wactu UHAWICKOro okKeaHa 30ManbHO pacnpefeneHsi TpU KOMMeKca, CBA3aH-
HbIE C 30HaANbHbLIMWN TEYEHUAMU U TEMNEPATY PHbBIMU NoAcaMu, T. e. C NepexoaHbimMK, cybnonAap-

HbIMW U NONAPHLIMKX BOAAMU COOTBETCTBEHHO. 1
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Puc. 3. KapTa pacnpocTpaHeHns 9 GUOLEHO30B NNAHKTOHHLIX hopamuHudep (unu 9 NNAHKTOHHLIX KOM
nnexcos ¢opamMunudep), ocHoBaHHaA Ha 154 BepTMKanbHbIX NNAHKTOHHbIX Npobax B cnoe 0—300 m.

MoKasaHbl AOMUHUPYIOLLME BUAbI KaXAOTo Komnnekca (1)

11l. PACNPEAENIEHUE NNAHKTOHHbLIX ®OPAMMHUGEP B OCAAKAX

Pacnpenenerdne nnaHKTOHHbIX opamuHudep B coBPeMeHHbIX OCagKax noKa3sbiBaeT
CUNbHYIO 3aBUCMMOCTL OT pacnpefeneHus Xuebix opraHuamos B Boae (puc. 4) .
CeBepHan 4acTb MHAWMINCKOro oKeaHa XxapaKTepu3yeTCA ABYMA KOMNAeKcamn B 0CaAKax —

TPonuYyeCKMM Komnnekcom B BeHranbCKom 3anuBe u noA 3KBaTopuanbHbIMU BOAAMU U
KOMNNEKCOM NOrpaHuMuHbIX Te4YeHun B ApPaBUICKOM MoOpe, CBA3aHHbIM C NEePeMEHHbIMU
MyCCOHaMu # XONOAHbIMY BOAaMI CE30HHOMO anBenfnuHra,
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Puc. 4. Kaprbl pacnpocTpaHeHuA 5 KoMnnekcos NnaHKTOHHbIX hopamunutep B ocagKax, OCHOBaHHaA Ha.
190 nosepxHOCTHbIX Npobax. MoKasaHbl AOMUHMPYIOLUVE BUAbI K@XAOFO KOMNnekca (1)

B ueHTpanbHo# 4acTu WHAWACKOro oKeaHa AOMUHUPYET TPOMMUECi<0-CY BT PONUYECKUA
KOMMeKc. :

B rookHOM YacTv MHAMACKOro oKeaHa pacnpocTpaHeHbl TP KoMnnekca: nepexoaHbIi,
CBA3aHHbINA C TeYeHWeM 3anafHbiX BeTPOB, CY6BNoNApPHBIA ¥ NONAPHLIA.

YsenuueHne pasHOO6pasvA MNaHKTOHHbIX KOMMNEKCOB OTPaXaeT Ce30HHYID W3MEH4YM-
BOCTb NNAHKTOHAa B NOBEPXHOCTHbIX BOAax. HanpoTus, KOMMMEKCbl B OCaAKax OTpaXawT
WHTerpaumMio ykasaHHbiXx ocobeHHOCTeil 3a 6onbLUIOW NPOMEXYTOK BpemeHu. OpHako, Kak
6yAeT nNOKas3aHo HUXE, BO3MOXHO M3B/IEHEHNE 3TOI Ce30HHOW WH(OPMaLUUK NyTem CTaTUCTU-
4YeCKOro aHanu3a AaHHbIX Mo ocCaaKaMm.
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IV. CTPATUTPAGUA

[nA Toro 4To6bl TOYHO PEKOHCTPYMPOBATL NPOLLINYIO UMPKYNALKIO, NPeXAae Beero HeoBxo-
AVMO YCTaHOBUTb YeTKWe CTpaTturpatuyeckue pamkyv LNA aHanu3a WCKOMaemMoro 0Cafoy4Ho-
ro marepuana.

1. MepBbIM WAromM B 3TOM Npouecce ABNAETCA noAbop nokasartenbHoro Habopa KONOHOK
no Bcemy VIHAWACKOMY OKeaHy, KOTOPble He COAepXKaT BUAUMbBIX MEPEepPbIBOB MNu APYrux
HapyLleHWA.

2. Bropoil war — yHUmuKauma cTpaturpaduyeckux Kputepues, KOTOpbie OTPaXKatoT rio-
GanbHble 1, cnepoBaTenbHo, CMHXPOHHbIE COBbITUA. [InA 3ToN Uenu Guin BbIGPaH Takol Kpu-
Tepliil, Kak CooTHoweHWe n3oTonos kucnopoaa (6 '®0), nockonbky oHO OTHOCUTENBHO
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Puc. 5. MonoxeHue ypoBHA Maxcumyma nocnegHero onegeHenva (oxkono 18 Teic. ner Haszaa), onpe-
neneHHoe Mo M3O0TOMHO-KUCAOPOSHLIM AaHHbIM. Bo3pacT Kawaoro u3oTonHoro obpasua NUHeRHo uHTep-
NoONUPOBaH/3KCTPaNONUPOBaH NO PaaMoyrNepoAHbIM AaHHbLIM, MOKAa3aHHBIM 3aNUThIMU KPYXXKamu. Hesa-
{NnTble KPYXKW YKasbiBaloT o6pasubl, MHTEPNPETUPOBAHHbLIE NO U30TOMHO-KUCAOPOAHLIM A3HHLIM Kak
YPOBeHb MaKcu MyMa nocrneaHero onegeHenna [2 ]

HEe3aBMCMMO OT MECTHbIX YCNOBWI M CBA33aHO B OCHOBHOM C rnoBanbHbim pesepsyapom
180/1€0. 31oT pesepByap MeHANCA CO BpemeHeM, Tak Kak usoton '®0 u3buparensHo
aKKYMYNVMPOBANCA B KOHTUHEHTaNnbHbIX NEAHUKOBLIX WMTax. [ocneAHUn KpPynHbin MUHU-
mym 3T1oro otHowenua (7. e. '20/1°0) oTpaxaer makcumanbHOe pacnpocTpaHeHue Mate-
PUKOBOrQ OfEAGHEHUA N MCNONb30BaH KaK cTparturpadmuyeckuid periep ANA YCTaHOBNEHUA
3T0r0 O6uWeoKeaHn4eckoro yposHa B 42 rny6GoKoBOAHbLIX KOROHKAaX. 370 cobbitwe, umero-
wee Bo3pacT okono 18 Thic, ner Haslad, UCNONbL30BAHO KAk OCHOBA ANIA PEKOHCTPYKLUMWIA,
onucaHHbix Hxke (puc. 5) .

.

V. NANEQ3KONOrM4YECKOE PACMPEAENEHUE

Crpaturpaduyeckoe pacuneHedue 42 KOnNoHokK rny6oKoBOAHbLIX ocagkos WHawickoro
oKeaHa NO3BOMAET HAM YCTaHOBUTL W3OXPOHHLIM BpeMeHHOW YPOBEHb MakKcuMyma nocneg-
Hero onepeHeHuA, okono 18 Tbhic. ner Hasaa. U3yueHue nCKoMaeMblX KOMMNEKCOB, COOTBET-
CTBYIOWMX 3TOMY BPEMEHU, B KONOHKAaX OCaAKOB MO3BOMAET HaM PeKOHCTPyMpOBaTh
peruoHanbHoe pacnpegeneHue opaMmuHndepoBbix Komnnexkcos. WamMeHeHuaA nonoxe-
HUA hayHUCTUYECKUX NPOBUHUMIA BO BPEMA MaKCMMyMa OnefeHeHWA Mo CPaBHEHUID C
COBPEMEHHbIM  OTPaXalT W3MEHEHUA BbILLEONUCAHHLIX OKEAHONOTUYECKUX  PeXxmMmMos
{puc. 6).

B ceBepHoi YacTh MIHAMACKOrO OKeaHa B HeCKONbKMX KOMMneKcax ymeHbliaeTcA obunue
BXOAAWMX B HUX BUAOB. [O-BUAMMOMY, 3TM W3MEHEHUS OTPAXKAKT MEHbLIYID U3MEeHuU-
BOCTb MYCCOHHOIro Knumarta u ocnabnexune ComManumncKoro ansennnHra Bo BPEMA MaKCUMy-
Ma rnocneaHero onefieHeHnA.

B o6nactu pacnpocTpaHeHWA LeHTpansHoW BOAHOW Macchl MHaunckoro okeaHa cocTas
wnu obunue dayH MeHANUCb HEe3HaYMTeNnbHO, YTO CBMAETEeNbLCTBYET 06 OTHOCMTEenbHOM CTa-
GunbHOCTY 3TOW obnactt. OaHako Baon: nobepexwuin Adpuku 1 ABCTpanuu yBenvumBanoch
KONUYECTBC Cy6BnoONAPHbIX 3NeMEHTOB B CBA3W C ocnabneHueM TeueHMA ArynbAc Ha 3anage
v ycuneHuem 3anagHo-ABCTPanMiiCKOro TeHeHA Ha BOCTOKeE.
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Puc. 6. Buoreorpadma coBpeMeHHbIX U MaKCUMyMa NOCNEAHero ONeseHeHWA KOMMAEKCOB B OCaaKax
WHaniickoro okeaHa. Apeansi AOMWUHUPOBAaHUA MOKa3aHbl KOCOW ITPUXOBKON, KOHTYPbLI ANA MaKcu
MyMa NOCNeaHero ONEAeHEHUA AaHbl XXUPHbIMU NuHUAMK. [ONOXKeHne KONOHOK yKa3aHo TOYKaMK

Komnnekcei: 1 — Tponuueckuit, 2 — cy6iponuueckuit, 3 — cyBnonApHbiin, 4 — Tponuyeckuii |l komn-
nekc, 5 — Apasniickoro mMopa u BeHransckuit, 6 — nonApPHBbIA

HanpoTtue, toxkHaA YacTe MHAMNCKOro okeaHa XapaKTepn3osanack HONbWMMU U3MEHEHURA-
MU KOMMOHEeHTOB (hayHbi B OCafkax, YKa3biBalOLWMMK Ha KpynHOMaciuTabHble U3MEHEHUA B
MOBEPXHOCTHbLIX BOAAX: MONAPHbLIN KOMMNEKC PacnpoCTpaHAETCA Ha cesep, CyBnonspHsii
KOMMAEKC BbITECHANCA Ha Cesep, NepexofAHbli KoMnneKc 6bin CKaT C lora v CMmeweH Ha
cesep. JTOMYy COMYTCTBOBAaNO CMelieHWEe K ceBepy CyBTPONUYECKOW KOHBEPreHuuW, YCu-
neHve notoka 3anaaHo-ABCTPanUItCKOro TeyeHWA U ocnabnexve TeveHuA Arynbac,
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Puc. 7. deBpanbcKue U aBrycTOBCKUe NOBEPXHOCTHLIE TeMnepaTypbl MHAMIACKOro 0KeaHa B HAacTOALLee BPEMA U BO BPEMA MaKCcMMyMa NocneaHero oneaerenun /2/

1 — coBpemMeHHble (heBpanbcKue TemnepaTypsl nosepxHocTHOM Boabl (°C); 2 — despansckue TeMMNepaTypbl NOBEPXHOCTHON BOAbI (°C) Bo Bpema makcu-
MyMa NOCNEeQHero ONeAeHeHNA; 3 — COBPEMEHHble aBryCTOBCKWE TeMnepaTypbl NOBEPXHOCTHOW BOAbI (°C) ; 4 — aBrycToscKue TemMnepartypbl NOBEPXHOCTHOWM
soab! (°C) Bo BpemMA MaKCMMyMa NocneaHero oneaeHeHna



Vi. NANEO3KONONMYECKUE NEPEXOAHLIE ®YHKUUWU

[lyTeM NOCTPOEHUA TOYHbIX B3aUMOCBA3EM MEXAY OKeaHONOrMYeCKUMW napamMeTpamu
W COBPEMEHHbIMW KOMNNeKcamMu B OCafKaX BO3MOXHO NepeBefeHWe COAepKallencA B KO-
NOHKaX 0caaKos UHGOPMaUUN B TOYHbIE ONUCAHUA TEPMUYECKOWN CTPYKTYPbl NOBEPXHOCTHbIX
BOA ¥ MOAeneit UPKYNALUA B MPOLLINOM.

Cneapyrwowuin  cuenapum NnoKasbiBaeT Kak nepexopHble yHKUMKW MOryT bBbiTh
MUCMNOMb30BaHbLI AMA pacyeTa MPOLUAbIX OKEeaHUYeCKUX YCMOBWIA MO UCKONaeMbiM KOMI-
nekcam u paet rpyboe npeactaBneHue O noaxoae K 3aton pabore. Ckaxem, Hanpu-
Mep, 4TO 3KOMOrMYeCKUMM UCClef0BaHUAMW YCTaHOBNEHo, 4To Bua ‘A’ nyywe Bce-
ro CBA3aH C BOAAaMW C' TeMnepaTypol OKOnNo 24°C. Hao6opoT, BbIABNEHO, 4TO BUA "B’
TecHee BCero CBA3aH C Boaamu C Temnepatypon 15°C. Ecnu npu pansbHeiwem nayyeHuu
KOSIOHOK OCafKOB Mbl Haxoaum, 4to Bua ""A’’ o6uneH, Mbl MOXXeM AONYCTUTh, YTO BOAbI,
B KOTOPbIX OH XWN, BEPOATHO, UMenu Temnepatypy okono 24° C. OfHAaKO HUXe B KONOHKE
Mbl 0OHapyxuBaem npeobnapaHue supa ‘B’’. U3 3toi MHDOpmMauum Mbl MOXXeM caenatb
BbIBOA, 4TO chopamuHucepsl U3 3Toro cnoA Obinu CBA3aHbl ¢ Bonee XONOAHbLIMW BOAAMM
{okono 15°C) u 4TO oKeaHbl B uenoM 6Beinu B TO BpemA xonoaHee. MogobHbiM obpazom
Mbl MOXXEM CTaTUCTUYECKM CBA3aTb MHOTME BWAbl C NOBEPXHOCTHbIMU TemnepaTypamu.
Wcnonb3yA 3TU CTaTUCTUYECKUE CBA3M, Mbl MOXXEM BbIBECTU NepexoAHble yHKUUU, KOTO-
pble NO3BOAAT HaM HaAEXHO MPeACcKasaTb NOBEPXHOCTHble TeMNEpaTypbl B Y3KUX npeaenax
(a umenHo * 1,1-1,3°C). MNpuMeHAR 3TV nepexoAHble hYHKLUN K UCKONaeMbiM KOMNneK-
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Puc. 8. OTknoHeHns (eBpanbCKUX U aBrycToBCKNX NOBEPXHOCTHbIX TEMNepaTyp MaKcumyma nocnea-
HEro onegeHeHWA OT coBpemeHHbix. Maonuuum uepea 1°C. Wupokow KOCON WTPUXOBKOW NOKa3aHbl
paiioHbl MOTENNEHUA, YacToON LITPUXOBKON NOKa3aHb! PalOHbl NOXONOAAHUA He mMeHee yem Ha 4°C /2/
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caM B KONOHKax rny60KOBOAHbIX 0CaAKOB, Mbl MOEM TOYHO paccuuTarb naneoTemMneparypbl
npownoro v Ttakum obpasom nonyunTe pervoHanbHble NanNeooKeaHoONornvYeCcKue peKoH-
CTPYyKUUNU.

Vil. TANEOOKEAHONIOMMYECKUE PEKOHCTPYKLUUU

Wmen ycraHoBneHHyo Moaens hopamMuHndiepoBbiX KOMMAEKCOB ANA MaKcMMyMma nocnes-
HEero onefieHeHUA, Mbl MOXEM PacCcyUTaTh OKeaHONOrM4YeCcK1e napamMeTpbi NPoLUNoro, UCNoMb-
3yA naneosKonoruyecKue nepexoAHble yHkumuu. Ha atoin craguu Mbl MoXkem cobparb Heo6-
X0AUMYI0 MHGOPMaUnio 'ANA MONYYEHUA [AETaNbHOro OMNWUCaHWA MOAENnV NPOLWOW NoBepX-
HOCTHOW UWPKYNALUWK:

a) crparurpadwmveckue pamiku; 6) pacnpegeneHve cayHbl 18 Thic. neT Haszaa; B) nepe-
XOAHble thyHKUUK,

Ucnone3ya pAa nepexoaHbiX PyHKUWIA, BbIBEAEHHLIX NO COBPeMe@HHbIM thopamuHudepam,
Mbl MOXXeM nepeBecTV MOAeNnU PervoHanbHOro pacnpeaeneHUA MaKCUMyMa MoCneaHero
oneAeHeHNA B OUEHKW NOBEPXHOCTHbIX TemnepaTyp. OyeBUAHLI cnefytolwme 3aKoOHOMepPHOCTU
(puc. 7, 8). ¢

CeeepHaA uacTb' MHAWWCKOro okeaHa, no-suaumomy, Gbina HemHoro Tennee (oco6eHHO
Apasuiickoe Mope) , B peaynbTaTe ocnabesan MyCCOHHbI anBesnnuHr.

LenTpansHaa vacTe UHAaMiCKOro okeaHa, BepoATHO, Mano MeHAnace. Hanpotus, norpa-
HWYHbIE TeueHMA Benu cebA ro pasHoMy — TeveHue ArynbAc ocnabesano, B TO BPeMA Kak
3anaaHo-ABCTPanNUnCKOE TeYeHue YCUNMBanoch.

l0xHaR YacTe MHAWIACKOro okeaHa, 0AHAKO, OYEBUAHO npeTepriena CUNbHbIE U3MEHEHUA.
OcobeHHo oT4eTnMUBLI GonbluMe N3MEHEHUA, CBA3aHHble C 3KCNaHCHel NONAPHbLIX BOA U CMe-
uweHMemM Ha ceBep Cy6TPONMYECKOW KOHBepreHuuu. ITM U3MeHEeHUA OCOBeHHO 3ameTHbl B
30HanbHLIX TeMnepaTypHbIX aHOManuAX, KOTOPbie OTPaXalT ycuneHue 3anaaHo-ABcTpa-
NUACKOro Te4YeHUA Ha BOCTOKe U ocnabneHue TeyeHna ArynbAc Ha 3anage (puc. 10).
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Puc. 9. ®eBpanbCKue U ABrycTOBCKME 30HaNbHLIE aHOManMM noBepxHocTHbix TemnepaTyp (°C) coepe
MEHHBIX U MaKcMuMyma nocnegHero oneaeHeHuA B UHawiickom okeaHe. MpepbiBUCTON NUHMen noKa3saHo
nonoxexue cyGTPONUYECKOR KOHBEPreHuun, CTPeNKaMn — OCHOBHbIE OKeaHU4YecKue TeYeHUR, NYHKTUP-
HbIMA CTPeNnKamMu — cnabble unu NNoXo BbipaXkeHHble TeueHun [4]

1 - 30HanbHble, HacTORUWee BpeMA, despans; 2 — 30HansHble, 18 Thic. net Ha3an, despans; 3 — 30Hanb-
Hble, HACTOALLEe BPeMRA, asrycTt; 4 — 3oHanbHbie, 18 Thic. neT Ha3an, asrycr
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Puc. 10. Cxema n3mMeHeHU NOBEPXHOCTHbIX TEMMEpaTyp, UMPKYNALUUM U NONOXKEHNA OKeaHNYecKux (OpPoH-
TOB BO BPEMA MaKcumyma nocnegHero oneaeHeHun /2/

1 — UMPKYNAUMA MaKCUMYMa NOCNEAHErD ONEAEHEHURA; 2 — COBPEMEHHOCTb; 3 — aHTapKTWYecKan
KOHBEPreHumnA; 4 — cy6TPOnNuUYecKan KOHBEPreHuMA; 5 — MaKCMMyM NocneaHero oneaeHeHus; 6 —
noBbiWeHHbIE MOBEPXHOCTHbIE TeMNepaTypbl; ocrnabneHne ansennMHrau MyccoHa; 7 — NOBbILEHHaA cone-
HOCTb; 8 — 3KBaTOpuanbHaR 30Ha U KPYroBOPOT NOKAa3bIBalOT HeBONLLIME W3MEHEHUA TemnepaTypsl
(+1°C); 9 — HemHoro xonopHee B asrycte; 10 — BGonee UHTeHcHBHOE 3anaaHo-ABCTPANUIACKOE TeYeHve;
11 — reveHue AynbAac Gonee cy6Tponuueckoe, cnaboe n 6onee menkoe neTom

Viil. BbiBOAbI

W3yueHne nnaHKTOHHBLIX (PopamuHudep ABNAGTCA KNOMOM ANA NYyYWero NOHWMaHWUA
NpoLWwnNbIX Mogenein upkynaum WHanickoro okeaHa. Tpyu 3nemMeHTa 3TOrO UCCREAOBaHWUA
6binM NOAYEPKHYTHI B 3ToW crathe: 1) ananua pacnpegeneHuA ayHsl B MOBEPXHOCTHLIX
BOAAX UM NOBEPXHOCTHbIX Ocaakax obecneusBaeT Ouoreorpacguyeckue pamMku ANA UHTEP-
npeTaumMmM UCKONaeMbiX MNaHKTOHHbIX (hopaMuHUpep Ha OCHOBE COBPEMEHHbIX (DayHUCTU-
HeCKUX KOMMneKcos; 2) crpaturpaduueckme pamKu, No KOTOPbIM KOPPENupYyHTCA YeT-
BepTUYHbIE OCaAKN B rNyBOKOBOAHbIX KOMIOHKAaX W YCTaHaBNAWBAOTCA XPOHOCTpaTurpacm-
YeCKue ropu3oHTbl B KONOHKax; 3) nepexoaHsle yHKUWA ANA NEPeBOAa UCKOMaeMbIX
KOMNNEKCOB B TOYHbIE OLUEHKUW NaneoTemreparyp.

YKa3aHHbie metoabt Obinu npumeHeHbl K 42 KonoHkam rnyBoKoBOAHLIX OCagKoB, pac-
nonoxeHHs!M no scemy WHavitckomy okeany. Mo 3Tum gaHHbIM BbinK PEKOHCTPYUPOBaHbL
cneayoume oco6eHHOCTU NoBepxHOCTU MHAMIWCKOro okeaHa Bo BpeMA MaKcumyma nocneg-
Hero oneaeHeHUA, okono 18 Teic. net Hasaa (puc. 10).

CesepHan uacTb MHAWINCKOro oKeaHa xapakTepu3oBsanack ocnabneHMeM MyCCOHHOTO
KNnuMaTtnyeckoro pexxuma u ansennudros y Comanu u Apasuu.

OB6nacTk pacnpocTpaHeHUA UEeHTpanbHOW BOAHON Macchl B MiHAuCKOM OKeaHe ocTaBanach
OTHOCUTENbHO CTabunbHON, B TO BPEMA KaK NorpaHuyHbie TeYeHWA Benu ceba no-pasHomy —
TeyeHue ArynbAc ocnabnAnock, a 3anagHo-ABCTPanUCKOE TeueHne YCUnuBanocs.

OpHako wXHaA YacTe MHAMICKOro okeaHa npereprena CyuleCTBEHHbIE U3MEHEHUA, BKIIO-
4yaA pacliMpeHue NONAPHbIX BOA, YCUNEHWE UMPKYMMONAPHOrO NOTOKA U nepemMelueHue K
ceBepy Cy6TpPONMYeCKON KOHBEpPreHunu.
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NANEOOKEAHONOIr A UHAUNCKOro OKEAHA U KPACHOIO MOPA
B NMO3AHEYETBEPTUYHOE BPEMA

E.B. UBAHOBA
WHerutyT okeanonozuu um. .11, Wupwoea AH CCCP, Mockea, CCCP

MNo3aHeueTBepTUYHAA uctopuAa UHaulickoro oxkeaHa u KpacHoro Mopa B HacToAuee BpeMA
MeHee U3yueHa, YeM ATnaHTUY4ecKoro U TUXoro okeaHoB. TeM He MeHee UMeKLWMECA AaHHble
NO3BONAIOT CyAUTb 06 obLelt HanpPaBNeHHOCTU KNMMATUYECKNX M3MEHEHUI 1 PeKOHCTPYUpOo-
BaTb NMOBEPXHOCTHYIO TEMMNEPATYPY U UMPKYNALUUIO ANA HEKOTOPbLIX PaloHOB, @ TaKXKe NNoLua-
AN PacnNpOCTPaHEHUA MOPCKUX NbAOB. JTU PEeKOHCTPYKuuu, ocobeHHo AnA nocneaHux 40—
30 TbIC. NeT, XOpoLwo COMNOCTaBNAKTCA C AaHHbLIMU NO OKpYyXawwen cywe. MNpu naneookea-
HONOMMYECKUX PEKOHCTPYKUMAX HeoBX0AMMO YuMTbIBaTb HEKOTOpPbie cneuuduyeckue oco-
6eHHoCTH VIHAWMIACKOro oKeaHa, npexae BCero CuibHOE BIMAHWE MaTepukoB Ha hopMupoBaHue
MYCCOHHOI0 Knumara ero ceBepHoi 4actu. Bcneactevue Ce30HHOCTU MYCCOHHOM B PKYNALUK
NOBePXHOCTHbIX BOA OKa3biBalOTCA HEAOCTaTONHO NOKa3aTenbHbIMU He TONbKO CPeAHEerofo-
Bble XapaKTepUCTUKU MMAPOSIOrMYECKUX NapamMeTpPOB, HO U 3UMHAA, U NETHAA TemnepaTypa,
TaK Kak 3KCTPeMyMbl ee FOA0BOro X0Aa NPUXOAATCA Ha BecHy U oceHb [1]. MoBbiweHHaA
coneHocTe KpacHoro u Apasuiickoro Mopen 1 noHuxeHHaa — beHranbckoro 3anvea 3aTpya-
HAET MHTEepnpeTaunio U30TONMHO-KUCNOPOAHbLIX AAHHbIX.

B TeueHue nocnenHnx 128 Tbic. neT BbIAENAGTCA TPU KPYNHbIX 3Tana B U3AMeHeHUU Knumara
3emnu: nocneaHee MexneaHMKoBbe (okono 128—72 Teic. neT Hasaa) , nocneaHee MaTepuKo-
BOe oneaeHeHve cesepHoro nonywapua (okono 72—11 Teic. neT Hasaa), ronoueH (okono
11—0 Toic. neT Ha3ag). Kaxaeii atan xapakTepu3yeTCA MepecTpoinikKon obuien unpkynauum
aTmocdepbl U OKeaHa, nonei TemMnepaTypbl, CONEHOCTU U APYrMX MapaMeTpoB B OKeaHe U
Ha cywe. 3T U3MeHeHUA BbLIABNAIOTCA NyTeM CPaBHEHWA C Haubonee XOPOLUO U3YYEHHbIMU
COBPEMEHHbIMY NapaMeTpamu.

OCHOBHbIMKU CUCTEMaMW COBPEMEHHOW NOBEPXHOCTHOW UMPKYNnAuvu MHauitckoro okeaHa
ABNAIOTCA CE30HHbIA MYCCOHHBIN W KOXKHbIA CyBTPONUYECKUIA aHTULUMKNOHUYECKUW KpYro-
BOPOTHI, @ TaKxe AHTapKTU4YeCKOe UMPKymnonApHoe TeveHue. B ceBepHoi yacTn okeaHa
Pa3B1Ta MyCCOHHAA UWAPKYNAUMA; CPEAHErofloBaA TeMnepaTypa NoBepXHOCTHOTO CNOA BOAbI
26-29°C, aMnanTyAa 3MMHUX M NeTHUX TeMnepaTyp, KaK Npasuno, He npesbluaeT iale
MyccoHHaA UMPKYNAUMA B 3HaYMTeNbHOW Mepe onpeaenAeT ABYXCMOWHBLIA 3UMOW U Tpex-
CNONHbIA netoMm Boaoo6MeH ¢ KpacHbiM mopem 4epe3 Ba6-anb-Manae6eckuii nponue u dop-
MUpPOBaHWe KPYyroBopoTa B tOXHOW Yactu mopAa [4]. KpyrosopoT B cesepHOW 4acTu MOpA
obycnoBneH npeumMyluecTBeHHO CeBepHbiMU BeTpamMu. CpeaHerofoBaA TemnepaTypa no-
BEPXHOCTHOW BOAb! B ceBepHou yactu KpacHoro mopa — 23°C, B i0XHOI 4acTu — 28°C,
ce3oHHaA amnnuTyaa 6 u 5,5°C coteeTcTBeHHO. LieHTPanbHyI0 4aCTb OKeaHa MeXAy KXKHbIM
TPOMUYECKUM U cy6aHTapK1'mecKuM hpoHTaMK 3aHUMAET HKHLIW CYBTPONUYECKUIA aHTK-
UMKNOHUYECKUIA KPYrOBOPOT CO CpeHeroaoBbiMu TemnepaTypam1 MOBEPXHOCTHOrO CROA
sonbl B npeaenax 15—26°C u ce3oHHbiMU amnauTyaamn 3—6 C. Mexay cy6Tponuyeckoit
KoHBepreHuueit (unu cy6aHTapKkTUYecKUM (DPOHTOM) U aHTapKTUYECKON AuBepreHuuein
NPOXoauT AHTapKTUYECKOE UWPKYMMONAPHOE TeueHue. Cpe;meronosan TemMnepaTtypa no-
BEPXHOCTHbIX BOA B H)KHOW 06nactu okeaHa yMeHbLIaeTcA oT 15—13°C B paitoHe cy6Tpo-
NUYeCKOW KOHBEPreHUMn A0 OTPULaTenbHbiX 3HaYyeHUin y nobepexxbA AHTapKTUAbI, CEe30H-
HaR aMNNUTYAa M3MEHAETCA B TOM e HanpasneHuu ot 4 o 0°C.

MockonbKy TemnepaTypa B 3HaYATenbHOM Mepe onpepenAeT uvpkynauuio, Guoreorpa-
¢hn4ecKyr0 30HanNbHOCTb U APYrUE XapaKTEPUCTUKU OKEaHCKOW CpeAbl, NaneoTemMneparypHbie
AaHHble O0COBEHHO BaXKHbl ANA NanNeoOKeaHONONMYECKUX MOCTPOEHUN. [ANA PeKOHCTPYKuUin

 U3MEHEHUI KNUMaTa UM UMPKYNAUMM B NO3AHEM NNENCTOLeHe—ronoueHe UCNoNb30BaHb!
onpeaeneHUA naneoTemnepaTyp MO TaHAaTOLEHO3aM MIAaHKTOHHbIX hopaMuHudep, nonyyex-
Hbie aBTOPOM Ha OCHOBE KOPPENAUMOHHOIro aHan13a CBA3U NPOLEHTHOrO COOTHOLLUEHWUA BUA0B
CO CpeAHerofoBOi TemnepaTypoi nosepxHocTHoi Boabl [5] anm wectn konoHok u3 Kpac-
HOro MOPRA, ABYX KONOHOK U3 ApeHckoro 3anusa (-1, M-6) n AByx KonoHok u3 UHAuRA- °
ckoro okeaHa (K-28, M-2036). B ueHTpanbHOI 4acTU OKeaHa aHanorvyHble ONPeaeneHuA no
cxoaHoit metoauke [6] BbinonHeHsl no konoHkam B-4903 u 0-125 [7]. OnA 40-x wupoT
CpeAHeroAoBbie NaneoTemMnepaTypbl N0 KOMNMNEKCaM NNaHKTOHHbIX dopamuHudep nonyvue-

162



30 60
20 125 Thic. net

20 ' I Ha3an

I . %o N 0
5 *(0°) —
7
/ +0,6°
S 5;\_,/ g 30
+i i
+4‘;, '+3J|

>+92" 2

30 99 90 6 83 Thic. JseT

Hasan

o :', & 7 o,
7 R ('0 5) +0, 3/.,(.\

0.1 ‘/uu

ew‘,‘ °

30 60 90 120

Puc. 1. OTnnyma M30TONHO- -KWCNOPOAHOTO cocTasa CaCO, PaKOBWH NNaHKTOHHbIX (bopaMuHmbep ( /00
nosaHeveTBepTUYHbIX cpeaHeroAosbix (°C) u cpeaHeneTHux (°Cp) Temnepatyp NOBEPXHOCTHOW BOAbI,
MHTEHCUBHOCTUA TEYEHU U NOABLEMOB BOA OT coBpeMeHHbIx (a—e)

B cko6kax MeHee AOCTOBEpHble ONpeAeneHWA OTNUYMW TemnepaTyp NO TaHaToueHo3am, 4aCTUYHO
3aTPOHYTbIM PacTBOpPEHUEM

BuineneHsl nonA TemnepaTypHbix oTnuuuit (KpynHeie uippel, °C), nokasaHo ycuneHve u ocnabnenue
TeyeHu (cnnolwHble U WTPUXOBbIE CTPENKM COOTBETCTBEHHO), a Takxe ycuneHue (A) u ocnabnenue (n)
MHTEHCMBHOCTU NOABLEMOB BOJA B anBennuHrax v avsepreHuMax. Ha puc. 1 g 6eperoBaa nuuua no (18),
WTPUXOBOW nWHWEl NOKa3aHO CPEeAHEeroAOBOE NONOXEHWE TPaHullbl MOPCKWX NbAOB; 7 — KONOHKW,
ncnonb3oBaHHbie B [18], 2 — paHHble asTOpa u [7]

Hbl BunbAmcom [8] B 5 kononkax ANITAHWH, cpeaHeneTHue TemnepaTypbl NO KONOHKaM
RC 17-69 n RC 9-150 y H0xHoh Adpuku u 10xHon Asctpanum — Be u fonneccu [9]. Dan-
Hble ManmrpeHa n KenHera [10] no pasmepam paxoeux Globigerina bulloides d'Orbigny
u npoueHTHoMy copepxanunio Globigerina pachyderma (Ehrenberg) sinistral B konoHke
E 49-19 nepecunTaHbl aBTOPOM B CpeAHErofoByl0 TeMnepatypy no dopmyne anAa G. bulloi-
des u3 Tou xe pabotel [10], rpacdmkam us [11] anAa G. pachyderma u B3ATbI cpeaHue n3
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Puc. 1 (npoaonikenue)

nonyYeHHblix AByX 3HauyeHur. AnA CybBaHTapKTUKWM neTHWe naneoTemnepartypsl NO PagvuonA-
puAM npuseaeHbl B pabote Xeitca ¢ coaet. [12] no konoHkam RC 11-120 u E 49-18. AinA
HEKOTOPbIX PaHOHOB ONYy6GNUKOBaHbI NPeMMyLeCTBEHHO W30TOMHO-KUCNOPOAHbIE AaHHbIe
No NOBEPXHOCTHLIM BUAAM NMNaHKTOHHLIX opamunngep [13—17] u no xomnnexcy suaos
[7]. KoopanHaTsl ucnonb3oBaHHbiX KONOHOK NpuBeaeHb! B Tabnuue.

Mo yKa3aHHbIM AaHHLIM OnpeaeneHbl OTKNOHEHWA NaneoTemMnepaTyp U U3OTOMHO-KUCNO-
pPOAHOTO cocTaBa KapboHaTa KanbUMA PakoBUH NAAHKTOHHbIX hopamuHdep B KONOHKaX
OT aHanoOrMUY4HbiX COBPEMEHHbIX NapaMeTpPoB U COCTaBMiEHbl KapTbl-CXeMbl 3TUX OTKMAOHEHUH
ANA NATU BpeMeHHbIX cpe3os (puc. 1,a—2, e} . MonoxeHue BpeMeHHbIX YPOBHE B KONOHKAX
onpeaenAnocs NO. 3KCTPEMyMaM NaneoTeMnepaTypHbIX U U30TONHO-KUCNOPOAHLIX -KPUBbIX
C y4eTOM f[aHHbiX abCONKOTHOro BO3pacTa U CKOPOCTeW ocaakoHakonneHwA. [AnA Gonee
XOPOLUO U3YYEHHOro MakCMMyMa MOCNeAHero onefeHeHUA NO KapTam OTKNOHEHUN 3UMHWX
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Puc. 1 (oxoHruanue)

M NeTHUX naneoTemnepaTyp OT COBPEMEHHbIX, ONy6nMKOBaHHbIM Y4aCTHUKaMu NpoeKTa
KNMUMARN [18], aaHHeim aBTOopa U [7] cocTaBneHa KapTa CpeAHEroAOBbiX OTKAOHEHWA
(puc.1,0).

Haubonee paHHWIA M3 PEKOHCTPYMPYEMbLIX 3TanoB — nocneaHee  MeXNeaHWKOBbE, KOTO-
pOMY COOTBETCTBYET CTaaWA 5 CTaHAapTHON M3OTOMHO-KUCNOPOAHOM WKankl [19, 20] wvnum,
Mo MHEHUI0 HEKOTOPbIX UCCneaoBaTeneil, ee HUXHAA 4acTe — Se [21, 22]. Cuutaerca, uto
BO BPEMA ONTUMYMa MeXXneaHWKoBbA, 0kono 125 Tbic. neT Ha3an, 06bEM KOHTUHEHTaNbHbIX
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Tabnuua
Konouku, ncnonb3oBaHHbie 8 paborte

Konoxka WupoTa Donrota y6una, m WCTOuHUK
K-28 05°31'0" 10. 68°14'0" 8. 3300 .ﬂannue aBTopa
M-2036 22 17,0 0. 104 27,0 B. 2150 £/
N1 1244 0c. 46 29,0 8. 1730 () 0
Ne 1302,0c. 53 44,8 8. 2150 o o
n-3o 24 42,1 c. 3617,08.. 1180 % 2
-226 17533 ¢c: 39 49,01 8. 686 5 %
-228 17575 ¢. 39 56,6 B. 1210 = 2t
W-258 17 57.2¢c. 40 06,1 B. 1300 \ £ g:
w-310 18 06,0 c. ‘ 40149 .. 1060 S i
w-311 18 03,6 c. 40108 .. 1350 & e
B-4903 12 49,0 ro0. 8254,08.. 4502 {7]

0-125 41 13,0 10. 68 53,0 B. 4642 [7]
0-280 60 08,5 0. 77 28,3 8. 2200 §7)
E 48-03 41 01,2 0. 100 00,7 B. 3868 [8]
E 48-22 39 53,7 10. 852468.. 3324 [8]
E 48-23 39 30,9 0. 83434 .. 3459 [8]
E 48-27 38 32,5 10. 79539 8. 3231 [8]
E 48-28 38 32,9 0. 79 55,1 B. 3173 (8]
RC 17-69 31 30,0 0. 32 36,0 8. 3308 [9]
RC 9-150 31 17,0 0. 114 36,0 8. 2703 [9]
E 49-19 43 53,2 10. 90 06,0 B. 3036 [10]
E 49-18 46 03,0 10. 9009,08. 3256 [12]
RC 11-120 43 31,0 10. 79 21,08.. 5 3193 [12]
K S8 2328,0c. 59 11,58. 2900 [13]
KL 10 17 26,6 c. 57 30,5 8. 2390 [13]
MD 76-135 14 27,0c¢. ‘ 50 31,08.. . 1895 [14]
MD 77-169 = 10:12.0c, 9503,08. 2360 [14]
MD 73-04 04 58,0 i0. 61 40,0 .. 3440 (141
RC 14-37 0128,0c. 9010,0 8. 2226 [14)
VA 01-188 P 17 23.6¢: 40 06,0 B. Okono 400 [15]
PG 68 27 38,4 c. 34 28,1 8. 1087 [16]
CH61-154P 19340c. 38 59,5 B. 1276 [17]
CH61-118K 2114,4c. 3804,3.. 1989 [17]

N MOPCKUX NbAOB 6bin HECKONbKO MeHblLUe, a YpOBeHb OKeaHa — NpubnuantensbHo Ha 10 m
sbilwe coBpeMeHHoro (Bap6apoc iif) [23, 24]. Cyaa no naneoTemMnepaTypHbIM U U30TONHO-
KWUCNOPOAHLIM AaHHbIM, pacnpejeneHne NoBepXHOCTHOW TemnepaTypbl U coneHocTy B UHani-
CKOM OKeaHe B LiefIoM CXOAHO € coBpemeHHbIM (puc. 1, a) . CnegosarensHo, Mano oTnvyYanach
W NOBEPXHOCTHaA uMpKynAuuA. Ha BOCTOYHOW U t0>KHOW nepudepun Hanbonee yCTONYNBOWN
rMAPOMOrMYecKon CTPYKTYpbl — cy6Tponuyeckoro Kpyrosoporta [18] Ttemnepartypa ro-
BEPXHOCTHOW BoAbl Ha 0,5-2 5°C npesbllwana CoBPeMeHHYI0 (konowkn RC 9-150, 0-125,
E 48-22, E 48-23, E 48-03, E 48-27, E 48-28) . Ha 2° C Tennee netom 6bino u 8 Cv6aHTame-
ke (RC 11-120, E 49-18) . Takoe pacnpepseneHve TemnepaTypbl CBUAETENLCTBYET O TOM, YTO
yMepeHHaA 30Ha W 10XHaA rpaHuua cy6Tponnuyeckoi casuranuch K tory, BepPOATHO, Ha
1—3° wmnpoTsl, a 3anaaHo-ABCTPanuitcKoe TeyeHue ocnabnAnock. Banskum K coBpeMeHHOMY
6b1n0 NnonoXkeHve rnasHoN (MPOHTaNbHOM 30HbI MHAMIACKOTO OKeaHa — 10XKHOro TPONUYECKOTr o
thpouTa. Mo-BuaAMMOMY, CYLLECTBEHHO He OTNKW4anach OT COBPEMEHHOW NHTEHCUBHOCTL NOAbE-
Ma BOA B H0>XHOW TPONMYeCKol ansepreHuun n Apasuickom ansennuHre (konoiku MD 73-04,
MD 76-135) . Cyana no 130TONHO-KUCNOPOAHLIM AaHHbIM, CYLLECTBEHHO UHbIMU Bbinu ruapo-
noruyeckue xapakrtepuctmkn KpacHoro mopa (konoHka PG-68) u cesepHoi vactu Benrans-
ckoro 3anuBa (MD 77-169) u noutu He OTANYANUCh OT COBPEMEHHbIX — B KOXKHOW 4acTu 3anu-
sa (RC 14-37).
B TeueHve MeXxnefHUMKOBLA WU W3OTONHO-KMCNOPOAHOW CTaguu 5 B paccmaTpuBaemMom
permoHe OTMeyaloTCA CyllecTBeHHble KonebaHuWA Knumata Ha (hoHe NporpeccUpoBaBLIEro
noxonofaHuA. 3Tv Kone6aHnA Havbonee NONHO OTpa3nnuce B konoHkax RC 11-120, MD 73-04,
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RC 9-150 n3 Wnauiickoro okeaHa, PG 68 n3 KpacHoro MopA 1 ropasao Xxy»e NpoABUAWCH
B ApyrmMXx konoHkax. KoHey MeXneaHWKOBbLA, COOTBETCTBYHOWWMIA CTaaun 5a ¢ onTuMymom
okono 85—83 Tbic. neT Hasap, XapakTepu3oBancA A0BOMbHO BbICOKUM ypoBHemM MupoBsoro
okeaHa, npubnuanTenbHo Ha 13 M Hke cospemeHHoro (Bap6agoc 1) [24]. B UHauiickom
oKeaHe nocrteneHHoe obuwennaHeTapHoe noxonoaaHue MNPOABANOCE B NOHWXEHUN NETHUX W
CpeAHErofoBbLIX TemMnepaTyp Ha 3anap.now BOCTOYHOW U HOXKHOW nepudepun cy67pormuecr<o-
ro KpyroBopoTa: oHu 6binu Ha 3—4°C HuxKe coBpeMeHHbIX (puc. 1, 6) unu Ha 4—5,5° Hike,
yem 125 Tbic., net Hasap y HOxHon Adpuku u ABcCTpanuu u Ha 1—-2 C HMXXe COBpPEeMEHHbIX
Ha 40-x wwupoTtax. CnegosatensbHo, CybnonApHas M yMepeHHaA 30HbI CMECTUNUCL K 3KBaTo-
py, CXMMaA cyb6TponuyecKuin KpyrosopoT C tora. B To >ke BpeMA ycunuBanuce ARTapKTu-
YeCcKoe UMPKYMMonApHoe u 3anagHo-ABCTpanuiCcKoe TeYeHnA U ocnabesano Tennoe Te4eHune
ArynbAc. B cesepHoit 4acTu oKeaHa NoxonofAaHue, No-BuaAMMoMy, npoAsBunoce cnatee. U3o-
TONHO-KUCNOPOAHbIE AaHHble NO NOBEPXHOCTHLIM BUAAM NNAHKTOHHbIX copamMuHdep ANA
oTKpbITOro okeaHa (konoHka MD 73-04), wra Bexransckoro 3anusa (RC 14-37) u Apa-
Buiickoro ansennudra (MD 76-135) Takyke CBUAETENbCTBYIOT O HE3HAYUTENLHOM U3MEHEHUM
M30TOMHOrO COCTaBa BOAbI W TemnepaTypbl. [0 CpaBHEHWUIO C ONTUMYMOM MeXXneAHUKOBbA
CYLLECTBEHHO MOHM3UNach TeMnepaTypa unm U3amMeHUnoCb COOTHOLIEHWE OCaAKOB U 1CMapeHnA
B ceBepHbIX 4acTAX KpacHoro mopA u Bexranbckoro 3anvea (OTKNoHeHWe M30TOMHO- Kucno-
pop,noro coctaBa CaCO; pakoBWH NNaHKTOHHbIX hopamutndep oT coBpemenroro +0, B oo
v +0,4°/4, COOTBETCTBEHHO) .

Okono 75—72 Tbic. NeT Ha3aA Havanocb MocneaHee MaTepuKoBOe oneAeHeHWe CeBepHOro
nonywapua, nNpousoLlna nNepecTpoiika cMcTeMbl LMPKYNAUUKM aTmMocdepbl u okeaHa. Pacnipe-
AeneHne W30TepM NOBEPXHOCTHOW BOAbI BO BPEMA MaKCMMYMa paHHero ctaavana onefeHeHus
unu ctaguu 4 M30TONHO-KUCNOpoaHoN wkanbl (okono 72—58 Teic. net Ha3aa [25]) oTnuua-
nocb ot coBpemeHHoro (puc. 1, 8) n mexneaHukoBoro. MoxonoaaHue ocobeHHO 3ameTHO
NPOABMNOCL Ha 3anagHoW W tOXKHOM nepudepun cybTponuyeckoro kpyrosopota u 8 Cyb-
aHTapKTUKe: CPEAHEroAoBan Temneparypa NOBEPXHOCTHON BOAblI 6bina Ha 2—6°C Huxke
coBpeMeHHOWN, neTHAA — Ha 2,5—3,5°C. Yeenuuunca MEPUANOHANbHLIA TEPMUYECKUIA Tpa-
Avent. Cy6nonApHan ¥ YMepeHHaR 30Hb eule CunbHee CABUHYAUCL K 3KBATOPY, COKPaTUACA
BbIHOC TennbiX BOA U3 HU3KUX WM POT B YMepeHHble TeyeHuem Arynbac. Mi30TonHo-Kucnopoa-
Hbit coctae CaCO3 pakoBuH rlnaHKTOHHle cdopamuHuctep B CeBEepHOW 4acTW OKeaHa OTnu-
yanca 01 coapemeHHoro Ha +1,0—+1,7%o, 3a cyeT NOHWMXKEHUA TemMnepaTypb! noeepxnocmou
BOALI U “'YTAXKENEHWUA'' ee M30TONHOrO COCTaBa U ewe cunbHee — Ha +1,7 — +3,9% /0 8 Kpac-
HOM Mope, BOAOOOMEH KOTOPOro C OKeaHOM COKpaTUACA B pe3ynbTate 3BCTAaTM4ECKOrO
MOHWKEHNA YpPOBHA. TemnepaTypa NoBepXHOCTHOW BoAbl B KpacHom mope, Ha 18° ¢. w.,
Bbina, BEPOATHO, Ha 4° C HuxKe coBpeMeHHol (konoHka 1-310).

KopoTkuit xonoaHbli cTaguan okono 58 Teic. NneT Ha3aa CMeHUNCA MexcTaavanom (craaua
3 cJaHAapTHOW M30TONHO-KUCAOPOAHOW WKanbl 58—27 Teic. neT Hasaa [25]) ¢ ontumymom
oxono 40 Tbic. neT Ha3aa. B 3To BpemA 0TMevaloTCA 6nU3kue K COBPEMEHHbLIM CpeaHerofo-
Bble Temnepatypbl BoAb! B KpacHOM Mope 1 3HauMTenbHOMN 4acTn MyccoHHown o6nactun UHawi-
ckoro okeaHa (puc. 1, 2). W3oTonHo-KMCNOpOAHbLIA COCTas pakosuH thopaMuHudep 6Gbin
npome»(yrounbm MeXAy NeAHUKOBLIM U MeXNeAHUKOBLIM U OTAUYANCA OT COBPEMEHHOro
Ha 40,7 — +1 0°/00 B Benranbckom 3anuse, +0,9%/o0 B paitoHe auseprenunn (5° to. i),
+05 — +1,0°/40 B ApaBuiickom Mope, YTO CBUAETEeNbCTBYET O MOTENNeHUu M HeKOTOpPGM
coKpauleHn obbema oneaeHeHUA NO CPaBHEHWIO CO CTaananbHbIM, T. €. 06 ycnoBuaXx, npo-
MEXYTOYHbIX MEXAY NEeAHNKOBLIMU U MeXNeAHUKOBbIMU. Bonee BbICOKOW MO CPaBHEHUIO
C MaKcUMyMoM cTaaun 4, Ho HUXe coBpeMeHHoM Ha 0,5—2,5° C 6bina cpefHerofoBan Temne-
patypa B pauovge CyﬁTpOﬂWleCKOM KOHBepreHuun u netHAA y Asctpanuu. Haubonee 3HaunTens-
Ho, Ha 3,5—4,5 C, oTnuyanach OT COBpeMeHHOM NeTHAA TeMneparypa y l0xHo Adpukn u cpea-
HerogoBan B Cy6GaHTapkTuKe. 3T faHHble TaK)Xe CBUAETENLCTBYIOT O NPOMEXYTOYHOM
MeXAy NEeAHUKOBLIM U MEXNEeAHUKOBbLIM MOMOXKEHUA KNMMATUYECKUX 30H B HOXKHOW 4acTu
OKeaHa U HeKOTOPOM ocnabneHuu nepeHoca XonoAHbIX BOA Ha cesep 3anagHo-ABCTpanuii-
CKUM TeveHneM. B KoHUe MeXCTaanana OTMeYaeTCA yBenuuyeHWe KOoNM4ecTBa aTMocCthepHbIX
oca]uu(oa B8 l0xHoi ABcTpanuu, Tponuueckoit Adpuke u Ha CpeaHem Bocroke [26, 27,
33].

Kak ycraHosneHo B obuennadetapHoM wmacwrtabe, onefieHeHuWe AOCTUrNO MakKCUMyMma
okono 18 Tbic. neT Ha3aa, B cepeAuHe nocnegHero craguana unm ctagum 2 (okono 27—11 Teic.
neT Ha3aa). [nA 3Toro BpeMeHHOro cpesa yyacTHukamu npoexkta KJTUMATN pexoHcTpyupo-
BaHO NONOXKEHWE 3UMHUX U NEeTHUX U30TePM U OTNNYME TEMMEepaTyp OT COBPEMEHHbIX, Ce30H-
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HaA KOHTPAcTHOCTb, Buoreorpacdmyeckan 30HanNLHOCTL 300MNAHKTOHA, NPeaens! pacnpocTpa-
HEHWA KOHTUHEHTanbHbIX U MOPCKUX NbAOB, anbbeao 3eMHOW NMOBEPXHOCTU, B TOM -mcne
anA MHanickoro okeaHa v okpysatouen cywm [18, 28, 29].

o Hawum faHHbLIM, B HEKOTOPbIX paloHax oTMe4aloTCA Bonee 3HauMTeNnbHble OTKIOHEHUA
CPEAHEroAoBbiX TeMNepaTyp OT COBPEMEHHbIX, YeM Mofy4aembie Npu OCPeAHEHMN CpeaHe-
Ce30HHbIX OTKNOHeHnn Ha kaptax KITUMAN [18]. B 4YactHocT, B panoHe aKBaTopuanbHOW
AVBEPreHuMn Temnepatypa noBepXHOCTHbIX BoA 6bina Ha 2° C HUXe COBPEMEHHOIA (konoHka
K-28) , B paiioHe I0>KHOro Tponuueckoro dpoHTa — Ha 3°C (konowHka B-4903 [71) (puc. 1,0) .
BepoATHO, 3HauMTenbHaA 4acTb MycCCOHHOW o6nactv WHAMIMCKOro okeaHa oXxna<panacb
CUNbHEe 3a CYeT YCUNEHWA NPUTOKa XOMNOAHbLIX BOA U3 BbICOKUX LUMPOT M NoAbeMa BOA B
anBennuHrax v OUBEpreHUMAx, Yem npeanonaraetcA B [18]. PacxoxaeHue oTmevaeTcA u B
ApeHckom 3anuse, rae no kaptam KJTUMAN runotetuuecku npeanonaraeTcA NoHUKeHUe
CpeHerofoBoil Temnepatypbl He Gonee Yem Ha 2°C. Mo HawWMM aaHHbIM (KonoHka M—I),
3a cYeT nNoAbema rnybuHHbIX BOA B 3anvBe unm CE30HHOT O BNUAHNA ApaBUNCKOro anBennnHra
CpeAHeroposas TemnepaTypa BOAb! 6bina Ha 3,0° C HUXXe coBpemeHHon. B KpacHom mope,
Ha 24° c. w., oHa onyckanace He MeHee veM Ha 5°C ‘(konoHka M1-30). Bonee TouyHo ycTa-
HOBWUTb aMnNAUTYAY NOXonoAaHuA B KpacHOM Mope He MpeacTaBNAETCA BO3MOXXHbIM K3-3a
OTCYTCTBMA AOCTAaTO4YHOTO KONUYECTBA MNAHKTOHHbIX chopamuHdep B NUTUHOULUUMPOBAHHBIX
ocafikax, COOTBETCTBYIOLWMX KOHLY CTaanana.

B uenom, umerowmeca faHHble CBUAETENbCTBYIOT O TOM, YTO B Npeaenax paccmarpvuBaemMo-
ro pervoHa NoxosojaHue NpoABUNOCL Haubonee cunbHo B CybBaHTapKTUKe U yMepeHHOW
(nepexoaHoit) 3oHe, B KpacHom Mope u AgeHckom 3anuse, y HxHon Adpuku u y Asctpa-
nun. Mpuyem CyBaHTapkThKa 3MMOH 6bina NOKpPbITa MOPCKUMU NbAAMU A0 COBPEMEHHOIO
nonApHoro ¢poHTa (okono 48° o.w .) ,aneTom nbabl oTCTynanu Hator, NpyUMepHo A0 52° 10. Ww.
Temneparypa MeHblue BCEro oTnu4anach oT coBpemeHHown (He Bonee yem Ha 2-3°C) B TpoO-
nuuecikon obnactu okeaHa, 3a uUcKntoveHuem ansennuura y tOxHoro WMHaoctava, Bexrans-
CKOro ¥ AQEHCKOro 3anvBoB. TepMuYeCKWit 3KBATOP HAXOAWSICA HEMHOFO CeBepHee, YeM B
HacToRwee spemAa [18]. MonoxeHue M30TEPM CyLIECTBEHHO OTAWYanNoCh OT CyBLUMPOTHOro
TONbLKO B PaliOHax anseniuHros.

MakcuManbHan KOHTPACTHOCTb 3UMHUX W neTHUX Temnepatyp (okono 4°C) Bo Bpems
MaKCMMyMa OnefleHeHWA OTME4aeTCA B npefenax CybTpPonuYecKoro KpyrosopoTa, Mexay
OxHon Adpuxoir u Cesepo-3anagHoi ABCTpanueid, U B paioHe CEBEpPHOW rpaHuubl pac-

MPOCTPaHEHUA MOPCKUX MbAO0B, MUHUMAMLHAA KOHTPAaCTHOCTL — Ha 6onblueit YacTu akBsa-
TOpUM MyccoHHoi obnactu (okono 0°C). Ha cesepe ApaBuitckoro Mops U GeHransckoro
3aiMBa, a TakXXe B LeHTpe cyBTponMuYecKoro KpyroeopoTa oHa Gbina mMeHblue, YeM B HacToA-
wee spemA, Ha 1—3°C. MaMeHeHWe KOHTPACTHOCTW CE30HHBLIX TemnepaTyp B Pa3HbiX pano-
Hax OKeaHa CBA3aHO C Pa3nNYHOW CTENEHLIO OXNAXKAEHWA 3MMON M NETOM: HanpuMep, B HX-
HOW 4acTU noxonofaHue cunbHee MPOABWUIIOCH NETOM, @ Ha 3KBATOpe aABeKUUA XONOAHbLIX
BOA M3 BbLICOKWX LWIMPOT ycunueanace 3umon [18, 29]. B AHTapkTtuke, B o6nactv pacnpo-
CTpaHeHUA MOPCKUX NbLAOB, TemMnepatypa, Kak u B HacToAuee BpeMA, Gbina NoCToOAHHO
6nM3Kka K TouYke 3amep3aHuA. CneacTBMEM yKasaHHOrO pacnpefeneHnA U3oTepm noBepx-
HOCTHOW BOAb! 6bin cABUT NONAPHOW, CyBNONAPHON M YMEPeHHOW 30H K LEeHTpPY cybTponu-
YECKOro KpPYyroBOpoTa, NONOXeHWe KOTOPOro He MeHANOCh.

CywecTBeHHO OTNWM4anocb OT COBPEMEHHOro COOTHOLUEHWE OCaAKOB, PeYHOro CcToKa
“ wucnapenua. [aHHble No konebaHMAM ypoBHeh 03ep, (hOPMMPOBAHMIO MEcHaHbIX AHOH W
CNOPOBO-NbINbLUEBbIE CMNEKTPbl YKa3biBalOT Ha MakcumanbHyl 3a nocnepaHve 40 Tbic. net
CcyXoCTb knumata B CesepHow AscTpanuu, Apasuu, UHawm n BoctouHon Adpuke [26, 30—
35]. YMeHblueHne KONUYeCTBa OCAAKOB B HU3KWUX LUIMPOTaxX, NO-BUAUMOMY, B MepBylo o4e-
peab obbACHAETCA ocnabneHWemM MyCCOHHOW UMPKYNAUUM BCNeACTBUE YMeHbLUeHWA Tep-
MWYECKOro FpaaveHTa Mexay Cylein u mMopem v ocnabneHuAa 6apuueckoro MMHUMYMa Hap,
I0xHoir Asuen [36]. B peaynbtaTe COKpaTMNCcA 06beM peYHOro CToKa, NOBLICUNACh CONEHOCTb
NOBEPXHOCTHbIX BoA, ocobeHHo B KpacHOM Mope u ceBepHoit 4acTu BeHranbckoro 3anuea.
Opyron BaxHoW npuunHoir oconoHeHna KpacHoro MopA 6bino npekpawexue [17, 18] unn
pe3koe cokpawexue [15, 38, 40] BomoobmeHa uepe3 Ba6-anb-MaHgebekuii nponve B pe-
3ynbTaTe 3BCTaTUMECKOrO MOHUXKEHWA YPOBHA okKeaHa. CneacTBMeM pe3Koro noBbiLWEeHWA
CONEHOCTM U MOHUXKEHWA TemnepaTypbl NOBEPXHOCTHbLIX BOA ABNAETCA NOYTW NONHOE OTCYT-
CTBME NNAHKTOHHLIX thopamuHudep B ocaakax cragvana u npeobnapaHue HavbBonee 3Bpu-
ranuHHoro u 3sputepMHoro suaa Creseis acicula cpean nreponoa [16, 37, 39, 40]. YmeHb-
LweHWe KonuyecTsa OCaAKoB U cToka [aHra-BpaxmanyTpbl Bbi3Bano nosbileHWe CONEHOCTU
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8 cesepHoil uacTu Bexranbckoro sanuea ao 34°/qo [41]. Tak kak B 10XHOM YacTW OHa
cocragnana 36°/qo, MEPUANOHANbHBLIN TPaaueHT ConeHoCTH B 3anuee Obin MeHblue, 4eM B
HacToAuwee BpemA. OaHaKo HapAAY C apuAav3auveil Knumarta Ha Bonbulelt 4acT KOHTUHEH-
TanbHoro o6pamneHuA WHAMACKOro okeaHa OTMeEYaeTCA NOBbIWEHWEe OTHOCUTENbHOW BRax-
HOCTM B npunonApHon obnactu [27], rae dopmupoBanucb KOHTUHEHTanbHbIE U MOpPCKUe
nbAbl.

OCHOBHbIMU OTAWYMAMU MNOBEPXHOCTHOM UMpKynAuuu UHAMIACKOro oKeaHa BO BpemA
MaKCUMyMa OfefeHeHnA OT CoBPeMeHHON Bbinu ee obuan aKkTUBU3auuA U, BepPoATHO, "'Bo-
nee BbICTPbI 060POT NOBEPXHOCTHBLIX U NpomeXyTouHbix Boa'' [18], 6onee rny6okoe nono-
KeHne TepMOK/MHA B UeHTpe cybTponuyeckoro KpyroBopota u Gonee mMenkoBoaHoe — B
obnacTAX AvBepreHuMin U anBennMHroB. 3a CYET 3BCTAaTUYECKOro MOHWXKEHWA YPOBHA U
ocyweHnAa Toppecosa Nponuea 3HAa4YMTeNbHO COKPAWancA NPUTOK TennbixX BoA u3 Tuxoro
okeaHa. Tennoe TeveHue ArynbAc ocnabesano, B To BPeMA KakK xonoaHoe 3anaaHo-AecTpa-
NUICKOE TeyeHVWe W BO3BPaTHbIN NOTOK B cucTeMe ArynbAca ycunueanucb. 3a cuet meHee
WHTEHCMBHOW MYCCOHHOW UWPKYNAUUM HECKONbKO ocnabesan ApaBUWCKUIA anBennviHr.
Moabem BOA B 3KBAaTOPUanbHOM M HOXKHOW TPOMMUYECKON auBepreHumAx ycunusanca [18,
29, 42]. Npn 3TOM MONOXEHWE KXKHOTO TPOMMYECKOro (hPOHTAa MOYTM He W3MEHANOCH, a
cy61ponw4ec|<an W aHTapKTUYeCKaA KOHBEPreHuMA (cybnonApHbIN U NONAPHLIN POHTHI)
CABUranucb K 3KBaTopy Ha 3473 5102 WM poTkl cooTBeTcTBeHHO [18, 43,44].

14—13 Tbic. NeT Ha3aA Havanocb obuiennaHeTapHoe NOTENNeHNe, KOTOPOE BbI3BaNo TamRkye
3HaYMTENbHOW 4acTU MOPCKUX W MaTepuKoBbIX Nof0B W MNOBbiWeHWe YPoBHA MupoBoro
okeaHa. Temnepatypa MNOBEpXHOCTHbIX BOA Ha 6Gonblieid 4actu aksatopun WHauickoro
OKeaHa NOBbICWNAacb, a CONEHOCTb noHuaunacb. Ha coHe obBuwero NoTenneHNA OTMevarTCA
oTAenbHble NOXONOAaHUA NpoaoMmkuTensHocThio He Gonee 1000 ner. OpHako, OHM, Kax
npasuno, He MPOABAAKTCA B KONOHKAaX rMy6oKOBOAHbLIX OCAAKOB U3-32 HU3KUX CKOPOCTEN
OCaAKOHAKOMMNEHNA UNN CNULIKOM peaKux uHTepsanoB onpoboBaHuA. [paHuua mexay
NO34HWM NNENCTOUEHOM U ronoueHoMm (tepmuHauma | no Bpakepy u Bau [onky [45])
ocobeHHO xopolo npocnexxvsaeTcA B KpacHomM mMope, rae oHa MapKuMpyeTcA Coem canpo-
nenesoro U3BecTKOBOro una c 6oraton NNaHKTOHHOW hayHOW U Pe3KUM N3MEHeHUeM U3oTon-
HO-KUCMIOPOAHOr0 cocTaBa pakoBuH nteponoa. Canponenb oTtnarancA B YCNOBWAX CTarHa-
UMM B NPUAOHHOM Cnoe Npu pacnpecHeHUW MOBEPXHOCTHbIX BOA U YCTAaHOBAEHUW NpPEnAT-
CTBYIOWEN NEepeMellnBaHuid yCTOWYMBON CTpaTuuKauuu B pe3ynbTaTe BOCCTAHOBNEHUR
cBA3n KpacHoro mopa ¢ AaeHcKuM 3anvsoM. PacnpecHeHWio cnoco6CTBOBANo U yBenvueHue
Konu4ecTBa ocankoe B Apasuu u Cesepo-BoctouHoi Adpuke 12,5—10 Toic. neT Ha3ag [46—
48], npoRBMBLUEECA B MOABEME YPOBHEN 03ep M CMeHe pacTutensbHocTU. lntoBuanbHbie
YCNOBWA B 3TO BPEMA OTMEYaloTCA Takxe B BoctouHon Adpuxe, UHaum u Asctpanuu [35,
49, 50]. B 3tux paiioHax TaK»Xe YBENWYWNCA PeYHON CTOK, MOBbLICUACA YPOBEHb 03ep, npe-
KPaTUNCA POCT MecyaHbiX AOH. 3a CYeT YBENUYEHUA KONWYECTBa OCaaKoB U obbema CToKa
noHu3unaeb ConeHocTb B ceBepHoi 4acTu BeHranbckoro 3anusa [41]. YcuneHue MyccoHHoR
UMPKYAALMKA B NOCNENeAHUKOBOE BPEMA U3-3a YBENIMYEHUA TEPMUYECKOrO rpaaueHTa mMexay
Cylueit U OKeaHOM NPUBENO K TOMY, YTO MPWU NETHEM MYCCOHE B IOXKHYIO YacTb 3anuBa npo-
HuKanu Gonee coneHsle  B0Abl U3 ApPaBUACKOrO MOPA U NPU3KBATOPUANLHOrO PaioHa, B
pe3ynbraTe MepuAMOHAaNbHBIA FPaaMeHT CONeHoCTU B 3anuBe 6bi MaKcUManbHbLIM 3a nocnea-
Hue 20 Tbic. neT. YcunuBancA M CBA3aHHbIN C MyCCOHOM ApaBUMACKWIA anBennuHr, yBenuuu-
BancA BbIHOC TeNnbiX BOA Ha tor TevyeHuem ArynsAc [42].

B ronoueHe, 0co6eHHO NO KOHTUHEHTaNbHbLIM AaHHbIM, OTMEYAlOTCA HEOAHOKPATHbIE KONe-
6aHuA Knumata NPoAOMKUTENbHOCTLIO OT HECKONbKUX COTeH Ao 1—3 ThiC. NeT: YepefoBanucCh
Tennble U NPoXnafHble, NNOBUanNbHbIe U apuaHble ycnoBuA. [INA pasHbIX PaloHOB KOHTU-
HEeHTanbHOro o6pamnexnA WHauickoro okeaHna u KpacHoro MopR MHOTUMW UCCNEAOBaTENnA-
MU oTmeuaeTcA 2—3 nnoBUanbHbIX a3l 3a nocneanue 11 Toic. net. OaHa M3 HUX CUHXPOHHA
TEPMUYECKOMY ONTUMYMY rofioueHa — atnaHTuyeckomMy nepuoay (okono 8—5 Tbic. net Hasaa
B pa3Hbix panoHax [32, 34, 35, 51]1). B 3To BpemMA cpeaHerofoBble U NeTHWE TeMMepaTypb!
nNoBepxXHOCTHOM BOAbI Ha nepud)epuu cy6Tponuyeckoro KpyrosopoTta 6binu Bbilie coBpe-
MeHHbIX Ha 0,5-3°C (puc. 1, e), a cpeaHeroaoBaA Temnepatypa B KpacHomM Mope — Ha
1-2°C. lMoabem BOA B 10XKHOW TPONNYECKO AvsepreHunn u y o-sa Cokotpa 6bin, BEpoATHO,
MeHee WHTEHCUBHbIM, Y4eM B HacCTOALWlee BpeMA (OTKnoHeHWe cCpeAHErofoBOWM TeMnepartypbi
OT coBpeMeHHol B KonoHkax K-28 u M-6 coorsetcteenHo +1,5 u +0,5° C). Mo-suaumomy,
HecKonbKo Hwke Bbina coneHoCTb NOBEPXHOCTHLIX BOA Ha Gonbuueit YacT aksaTtopuv UHaui-
CKOro okeaHa ¥ 8 KpacHom mope. B uenom, cuctema MOBEPXHOCTHOW UMPKYAAUUKM Bbina
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aHanoruyHa COBPEMEHHOW, a KnumaTuyeckue U 6Buoreorpadmyeckme 30HbI CMeWanUch K
10Ty OT CTabunbHOro LeHTpa CyBTPONUMYECKOro KpyroBopoTa.

MNpuBeaeHHbIE ManeooKeaHONOrMYecKne PeKoHCTPYKLUUU MOKa3sbiBalT, 4TO 3a nocnefHue
128 TbIiC. NET NOBePXHOCTHaA umpkynAuuMA MHaviickoro oxkeaHa u KpacHoro mopsa, Tak ke
KaK U KNumart 3Toro peruoHa u ero KOHTUHeHTanbHoro obpamneHnaA, HEOAHOKPATHO npeTep-
nena cyuiecteeHHble nepectporkun. Haubonee cnnbHO OTNMYANUCL ONTUMYM MEXEAHUKOBbLA
(125 7vuic. net Ha3aa) u makcumym oneneHeHna (18 Toic. neT Ha3saa) .

YcnoBuA cTagmManoB xapakTepu3oBanucb 061U M NOXONoAaHNEM, YCUNIEHUEM aTMoce PHOW
M OKeaHW4ecKoW umpkynauuu. Mopckue nbAbl NPOABUranuCb Ha cesep, NOHW>Kanacb CHero-
BaA rpaHvua B ropax BoctouHoit Adpuku u H0xHoi A3un. Y MeHblianack Ce30HHaA KOHTpacT-
HOCTb TemrepaTtyp NOBEPXHOCTHOW BOAbI, HO YBENNYABANCA MePUANOHANbHbLIW TEPMUYECKUNI
rpagueHT. XonogHoe 3anafHo-ABCTpPanMmMCKoe TeYeHWE W 3KBaTOpuanbHaA auBepreHuuA
YCWMBanNuch, Tennioe TeyeHue ArynbAc u Apasuiickuii aneennuHr ocnabesanu. Cokpauwianca
sonoo6bmen MHauiickoro okeaHa ¢ KpacHbim Mopem 1 Tuxum okeaHoM. MoBbiwanack cone-
HocTb B KpacHom mope n ceBepHoi 4actn BeHransckoro 3anusa. Knumatuyeckue n buoreo-
rpaduyeckme 30HbI CMeWanucb K UEHTPY crabunbHOro cy6TponuuecKoro KpyroBoporta.

Bo BpemA onNTMMYyMOB MEXNeAHWKOBLA U rOfNoueHa NpPoucxoauno obuiee nNoBbILIEHUE
TemMnepaTypbl, YMeHbLIANcA MepuANOHanbHbIA TEPMUYECKUA FPaaveHT U BCneacTsue 3Toro
UMPKYNAUMA CTaHoBunach Gonee “BANoin’’. 3HauMTenbHaA 4acTb MOPCKWUX NbAOB TaAna u
CeBEPHAaA rpaHMua WX pacnpocTpaHeHWA oTCTynana K Nontcy, CoKpawanich pa3smepsbl onege-
HEHVWA B ropax OKPYy><arollend cylun. YpoBeHb OKeaHa MoBbilWancA, BOCCTaHaBNMBANCA BOAO-
o6meH uyepe3 ToppecoB u Ba6-anb-MaHpebekui nponvBbl. YcunueancA BbIHOC TeNbiX 3KBa-
TopuanbHbiX BOA B YMEPEHHble LWMPOTbl U ocnabesan NepeHoC XONOAHbLIX BOA Ha Or0-BOCTOY-
HoW nepudepun okeaHa. Knumartuyeckue u Guoreorpacdmyeckme 30HbI CABATanuch K nontocy.
3a c4yeT MoBbILWEHWUA TemnepaTypsel Bo3ayxa Hag HxHov A3vei ycunuBancA fIETHUIA (0ro-3a-
NagHbLI MYCCOH W BbI3bIBaeMbIn UM ApaBuickui ansennuHr. OcnabeBan noabem BoA B
aKBaTopuanbHON AvBepreHunu. Bo BpemA TaAHUA NeAHUKOB U B MOBUANbHbLIE 3MOXWU MpPo-
MCXOAUNO. pacnpecHeHne MOBEPXHOCTHbIX BOA, OCOGEHHO B CeBepHOW 4acTu okeaHa u Kpac-
HOM Mope.

NMUTEPATYPA

1. MMangpunoea C.I. Ce30HHbIE U3MEHEHUA Temre- vergence and Quaternary climates in the Mid-
paTypbl NOBEPXHOCTHbIX BOA Muposoro okea- dle Latitudes of the Indian Ocean. — Science,
Ha. — Oweanonorun, 1972, 7. 12, Bwin. 3, 1976, v. 194, p. 419-422.

c. 394--405. 10. Malmgren B.A., Kennett J.P. Late Quaternary

2. Wyrtk/ K. Physical oceanography of the Indian paleoclimatic applications of mean size varia-
Ocean. — In: B. Zeitzschel .(ed.) The Biology. tions in Globigerina buloides d'Orbigny in the
of the Indian Ocean. Berlin: Springer—Verlag, southern Indian Ocean. — J. Paleontol., 1978,
1973, p. 18—-36. vol. 52, N 6, p. 11951207,

3. Eypkos B.A., Heiman B.I. O6wam uwpky- 11. bapaw M.C., Ocskuxa H.C. Pacnpeaenewxve
nAuMA BoA WHauickoro okeaHa. — B KH.: B OKEaHCKUX ocaakax pakoeuH Globigerina
'waponorua UHamickoro okeaHa. M.: Hayka, pachyderma (Ehr.) B 3aBUCUMOCTW OT Tem-
19717, ¢. 3 ' nepaTypbl NOBEPXHOCTHOM BOAbI. — B KH.:

4. Thomson E.F. Chemical and physical investi- MopckaR mMukponaneoHTonorua. M.: Hayka,
gations, The exchange of water between the 1978, c. 196—205.

Red Sea and the Gulf of Aden over the "sill”’. — 12, Hays J.D., Imbrie J., Shackleton N.J. Varia-
John Murray Exp. 1933—34 Sci. Rep., 1939, tions in the Earth’'s orbit: Pacemaker of the
v.2 (4), p. 105—-119. ice ages. — Science, 1976, vol. 194, N 4270,

5. MeaHosa E.B. O naneotemnepaTypHOM aHa- p.1121-1132.
nu3e No NNaHKTOHHbIM dopamunncdepam. — 13. Moyes J., Duprat J., Faugeres J.-C. et al. Etude
Oxeanonorua, 1983, 1. 23, Buin. 3, c. 456—463. stratigraphique et sedimentologique, * — In:

6. Bapaw M.C., Bniom H.C. CoBpemeHHble TaHa- Geochimie organique des sediments marins
TOUEHO3bl NMNaHKTOHHbIX hopamuHudep Cesep- profonds. Orgon IV. Golfe d’Aden, Mer d’Oman.
HOM u JkBatopuanbHo ATnaHTuku. — OKea- P.: CNRS, 1978, p. 189-263.
nonorus, 1975, 1. 15, sein. 1, ¢. 108—115, 14, Thompson P.R., Bé AW.H., Duplessy J.-C.,

7. Nlucuywin A.l., Hukonaese B.U., Bniom H.C. Shackleton N.J. Dissapearance of pink-pigmen-
Temnepatypsl MiHauiickoro okeaHa B naneo- ted Globigerinoides ruber at 120 000 year BP.
MarHuTHyto 3noxy BploHec. — OkeaHonorus, in the Indian and Pacific Oceans. — Nature,
1978, 7. 18, Bbin. 1, c. 90—95. 1979, vol. 280, p. 554 -558.

8. Williams D.F. Late Quaternary fluctuations of 15 Schoell M., Risch H. Oxygen and carbon iso-
the polar front and subtropical convergence in tope analyses on planktonic foraminifera of
the southeast Indian Ocean. — Mar. Micropa- core VA 01-188 P (southern Red Sea). — Geol.
leontology, 1976, v. 1, p. 363-375. Jb., 1976, Bd. 17,S. 1532,

9. B¢’ A.W.H., Duplessy J.—C. Subtropical con- 16. Reiss Z., Luz B., Almogi-Labin A. et al. Late
170



3.

18.

19:

20.

25

22;

23.

24,

25:

26.

27

28.

29:

30.

3

-

32.

33.

34.

35.

Quaternary paleoceanography of the Gulf of
Aqgaba (Elat.). Quatern., Res., 1980, vol. 14,
p.294-308.

Deuser W.G., Degens E.T. 0'®/0O'% and C! ®/C!'?
ratios of fossils from the hot brine deep area
of the central Red Sea. — In: Hot brines and
recent heavy metal deposits in the Red Sea.
N.Y.: Spring.-Verl., 1969, p. 336—347.

Climap Project members. Seasonal reconstruc-
tions of the Earth’s surface at the last glacial
maximum. — Geol. Soc. Amer. Map and Chart
Ser., 1981, MC-36.

Suggate R.P. When did the last interglacial
end? — Quatern. Res., 1974, vol. 4, p. 246—-252.
Emiliani C. The last interglacial.: Paleotempera-
tures and chronology. — Science, 1955, vol. 171,
p.571-573.

Butzer K.W. Pleistocene climates. — In: Ecology
of the Pleistocene Geoscience. and Man, 1976,
vol. 13, p. 2744,

Kukla GL Matthews R.K., Mitchell JM. The
end of the present interglacial. — Quatern. Res.,
1972, vol. 2, p. 261—269.

Maprkoe K.K., Cyerosa U.A. JecraTudeckue
konebaHua ypoBHA okeaHa. — B kH.: Cospe-
MeHHble npobnembl reorpacduu. M.: Hayka,
1964, c. 149—156.

Broecker W.S., Thurber D.L., Goddard J. et al.
Milankovitch hypothesns supported by precise
dating of coral reefs and deep-sea sediments. —
Science, 1968, vol. 159, N 3812, p. 297—
300.

Morley J.J., Hays J.D. Towards a high-resolu-
tion, global deep-sea chronology for the last
750 000 years. — Earth and Planet. Sci. Lett.,
1981, .vol. 55, p. 279-295.

Salinger M.J. Palaeoclimates north and south. —
Nature, 1981, vol. 291, N 5811, p. 106—107.
Jouzel J., Merlivat L., Lorius C. Deuterium
excess in an east Antarctic ice core suggests
higher relative humidity at the oceanic surface
during the last glacial maximum. — Nature,
1982, vol. 299, N 5885, p. 688—691.

Climap Project members. The surface of the
ice-age Earth. — Science, 1976, vol. 191,
p. 1131-1137.

Prell W.H., Hutson W.L. et al. Surface circula-
tion of the Indian Ocean during the last glacial
maximum, approximately 18 000 year BP. —
Quatern. Res., 1980, vol. 14, N3, p. 309-—
336.

Webster P.J., Streten N.A. Late Quaternary

ice age climates of tropical Australasia: Inter-
pretations and reconstractions. — Quatern.
Res., 1978, vol. 10, N 3, p. 279-309.

. Bowler J.M., Hope G.S., Jennings J.N. et al.

Late Quarternary climates of Australia and
New Guinea. — Quatern. Res., 1976, vol. 6,
N 3, p. 359-394.

Rossignol-Strick M., Nesteroff W., Olive P.,
Vergnaud-Grazzini C. After the deluge: Medi-
terranean stagnation and sapropel formation. —
Nature, 1982, vol. 295, N 5845, p. 105-110.
Street F.A., Grove A.T. Global maps of lake-
level fluctuatlons since 30 000 year BP. —
Quatern. Res. ,1979, vol. 12, p. 83-118.
Williams M.A.J. Late Pleistocene tropical
aridity synchronous in both hemispheres? —
Nature, 1975, vol. 253, N 5493, p. 617-618.
Sarnthein M. Sand deserts during glacial ma-

36.

37.

38.

40.

41.

42,

43.

44,

45,

46.

47.

48.

49.

50.

51,

ximum and climatic optimum. — Nature, 1973,
vol. 272, N 5648, p. 43—46.

Prell W.L., Streeter H.F. Temporal and spatial
patterns of monsoonal upwelling along Arabia:
A modern analogue for the interpretation of
Quaternary SST anomalies. — J. Mar. Res.,
1982, vol.40,N 1, p. 143—155.

Chen C. Pteropods in the hot brine sediments
of the Red Sea. — In: Hot brines and recent
heavy metal deposits in the Red Sea. N.Y.:
Spring.-Verl., 1969, p. 313—316.

Muller C. Nannoplankton-Gemeischaften aus
dem Jung-Quartar des Golfes von Aden und
des Roten Meeres. — Geol., , 1976, Bd. 17,
S.33-77.

. MeaHosa E.B. W3ameHeHue ruApONOruvecKux

ycnosuin KpacHoro MOpA No AaHHbIM U3y4YeHUnA
NO3AHEYETBEPTUYHBIX MNAHKTOHHbIX dopamu-
Hudep n nteponon. — B kH.: Tes. agoxkn. |l cves-
na coB. okeaHonoros. Cesactonons, 1982,
Bein. 7, 4. 11, c. 33—-34.

Risch H. Microbiostratigraphy of core-sections
of the Red Sea. — Geol. Jb., 1976, Bd. 17,
S.3-14.

Cullen J.L. Microfossil evidence for changing
salinity patterns in the Bay of Bengal over

the last 20 000 years. — Palaeogeogr., Palaeocli-
matol., Palaeoecol., 1981, vol. 35, N 2/4,
p.315—-356.

Hutson W.H. The Agulhas current during the late
Pleistocene: Analysis of modern faunal analogs. —
Science, 1980, vol. 207, N 4426, p. 64—66.
Burckle L.H., Clarke D. Oceanographic con-
ditions around Antarctica during the last gla-
cial maximum. — EQS Trans. Geophys. Union,
1976, vol. 57, N 4, p. 258.

Hays J.D., Lozano J.A., Shackleton N., Irving G.
Reconstruction of the Atlantic and western
Indian Oceans sectors of the 18 000 BP. Antarc-
tic Ocean. — Geol. Soc. Amer. Mem., 1976,
N 145, p. 337-372.

Broecker W.S., van Donk J. Insolation changes,
ice volumes, and the O'® record in deep-sea
cores. — Revs Geophys. and Space Phys., 1970,
vol.8,N 1, p. 169—198.

Gasse F., Street F.A. Late Quaternary lake-
level fluctuations and environments of the
Northern rift valley and Afar region (Ethiopia
and Djibouti). — Palaeogeogr., Palaeoclimatol.,
Palaeoecol., 1978, vol. 24, N 4, p. 279— 325
Williams MAJ Clark JD Prehlstory and
Quaternary envnronments in southern Afar
and on the Arussi-Harar plateau, Ethiopia. —
Palaeoecol. Afr., 1976, vol. 9, p. 98—100.

Van Campo E Duplessy J.-C., Rossignol-
Strick M. Cllmatlc conditions deduced from
a 150-kyr oxygen isotope-pollen record from
the Arabian Sea. — Nature, 1982, vol. 296,
N 5852, p. 56—59.

Street F.A., Grove A.T. Environmental and
climatic investigations of late Quaternary lake-
level fluctuations in Africa. — Nature, 1976,
vol. 261, N 5559, p. 386—390.
Livingstone D.A. Late Quaternary
change in Africa. — Annu. Rev.
Syst., 1975, vol. 6, p. 249—-280.
Olausson E., Olsson 1.U. Varve stratigraphy in
a core from the Gulf of Aden. — Palaeogeogr.,
Palaeoclimatol., Palaececol., 1969, vol. 6,
p.87-103.

climatic
Ecol. ‘and

171



YAK 551.462 (261.268)

ME3030MCKAA NANEOTEOANHAMUKA
N NANEOTrEOrPA®UA APKTUYECKOIO PEMMOHA

N.A. CABOCTUH
UncruryT oxeanonoauu um. I+f1. Wupwoea AH CCCP, Mockea, CCCP;

.M. HATAMOB, A.M.CTABCKWUA
Munuctepcteo 2eono2uu CCCP, Mockea, CCCP

BBEAEHUE

3ana4a naneoreoAnHaMUMYeCcKOro aHann3a COCTOUT B TOM, 4TOBbI AAA OTAENbHbIX MOMEH-
TOB reonornyecKora Mpotwnoro BOCCTaHOBUThE KOHAUrypauuio nnuTocdepHsiX MauT, onpe-
AeNUTb XapaKTep B3auMOAEWCTBUA Ha UX rpPaHuLLax, paccuuTaTe NapameTpsl OTHOCUTEfbHbIX
nepemelieHnit U Ha OCHOBE 3TUX MOCTPOEHMIA PACCMOTPETL [EONOrNYECKYIO UCTOPWMIO perno-
Ha. B HacToAwen pabote NoA0GHLIN aHanu3 NpUMeHeH K UMPKYMNONApHO# obnactu, pacno-
noxenHol K cesepy ot 60° c. w. LleHTpanbHyto 4acTh 3TOro paoHa 3aHumaer CeBepHbint
JlepoBuTbii OKeaH, OKPYXXEHHbIN CO BCeX CTOPOH MACCUBHbLIMU KOHTUHEHTaNbHLIMU OKpau-
Hamy Espasuu, Ipennanaumn n CesepHoin Amepuxu. o Hauana 60-x ropos Bo.B3rnsgax
Ha ucTopuio  (bopmupoBaHMA 3TOrO oKeaHuyeckoro 6GacceiHa rocnoACTBOBanu npeacra-
BnennAa o BbinoM cywlecTsoBanuu B ero npegenax ApesHein (pokembpuirckon?) [unep-
Gopenckon Nnaropmbl, CAYXKUBLUEN UCTOYHUKOM CHOCa O0BNOMOYHOro martepuwana B 6onee
tokHble obnactu. [Ipeanonaranocb, YTO BO3HUKHOBEHWE OKEAHWYECKOW KOTNOBWUHbI CBA3aHO
¢ npoueccamu 6asutukaumm ¥ NorpyxeHnsa BonbLuen YacTy 3Ton nnatgopms [+ 5],

Wnea o puroBom npoucxoxaeHmy ApKTMYeCKOro oKeaHa bbina, no-sBnaMmomy,  Brep-
Bble BbickasaHa C. Kepu [6, 7], cBA3aBWIUM OPOKNMHANBLHBIA U3rub ANACKW C ee OTAeneHnem
OT ApPKTUYECKOro apxunenara W NOCHEAYIOWMM BpaLEHWEM NPOTUB  Y4acOBOW CTPENKu.
B nanbHeilwem 3TW B3rnAabl Pa3BMBanMcb MHOrWMKM asTopamu  [8 — 14]. Heocnopvmbim
AOKa3aTenbCTBOM TOr0, YTO OKeaHWyecKaa Kopa rnyboKOBOAHbIX KOTNOBUH APKTUYECKOro
6acceriHa 6bina chopmmpoBaHa B pe3ynbraTte CNpeAvuHra, ABUNOCL OoBHapy»keHue B KaXkaon
M3 HWUX NONOCOBbIX MAarHUTHbIX aHOManui Me30KanHO30MCKOW nocneaoBaTenbHocTU [15—
18].

CornacHo reomarHUTHbIM uccnegosaHuam, Haubonee ApeBHUM  Bospact = (120—
130 mnH. net) xapakTepeH aAnA KaHaaCcKoW KOTNOBUHLI, rAe OBHapy)XeHbl aHOManuu ¢ Ho-
mepamu M13—M15. Mbi nonaraem, 4to popmMupoBaHME OKEaHUYeCKOW KOPbl MOMMO HayaTb-
CA 3HAYMTENbHO paHblle, Y)Ke Ha MepBbiX 3Tanax Pa3BUTUA COBPEMEHHOro ApPKTUYecKoro
HacceriHa, OAHOBPEMEHHO C Hayanom pacnapaa naneo3oickon MNaxreu. C 3TOro BpemeHu reo-
noruyeckana muctopuAa ApPKTUKW onpeaenAnack ABYMA pasHOHanpasneHHbiMW npoLeccamu.
OauH U3 HUX NPUBOAWUN K PacKofly paHee €AUHbIX KOHTUHEHTaNbHbIX MaccusoB, K dop-
MUWPOBAHUIO MEXAY HUMMU NPOCTPAHCTB C OKEaHUYECKOW KOPOW U MacCUBHbIX KOHTUHEHTanb-
HbIX OKpauvH ATNAaHTUYECKOro TUNa; APYroW — K BO3HUKHOBEHWUIO aKTMBHbIX OKpauH Tuxo-
OKEeaHCKOro Tuna, rae B 30Hax cyb6ayKuuu nornouianack Kopa paHee CyL\eCTBOBaBLUMX
M BHOBb' 06pa3’oBaHHbIX OKEaHOB, MPOUCXOAUANO HapalwMBaHWe “KOHTUHEHTanbHOW KOpbI,
dopmupoBanuch cknaavaTble NOACa KOHTUHEHTOB.

B camom obuwem Bupae kak GyaTO HET COMHEHWW B TOM, YTO MPOLECCbl NEPBOro Tuna
npeo6nafany Ha 3anaae pervoHa, Gyayun TecHbiM 06Pa3oMi CBA3aHHbIMU C UCTOPUel pac-
KpbiTuA CeBepHOW ATNAaHTUKW, OQHOBPEMEHHO C 3TUM BCA 06nacTb, PacnonNOXeHHas K
BOCTOKY OT BepxoAHCKOW CKnag4aTol cUCTeMbl Ha CeBepPO-BOCTOKe A3uM M K 3anapy oT
uenet Ckanuctbix rop CesepHoit Amepuku, pa3suBanacb B 06CTaHOBKE aKTUBHOW KOHTW-
HEHTanbHOW OKPaWHbl Ha rpaHuue c ApesHUM [laneo — Tuxum okeaHom. Takum obpasom,
ApKTUueckuid 6accenH Cny»un CBA3YIOWWUM 3BEHOM MeXAy ATNaHTUYECKUM U TUXOOKeaH-
CKMM cermeHTamu 3emMnu n TeKTOHU4YeCKUe cobbITUA, Bbl3BaHHbIe NepemelieHemM nutocdep-
HbIX NAWUT B KAXXAOM W3 HUX, HAXOAWUNK 3A4eCb CBOE OTObpaXceHue.

McTopuA OTHOCKTENLHBIX NEpPeMeweHini BonblWnX U ManbiX UTOCKHEPHBLIX NAUT U CBA-
3aHHaA C 3TUM reoNOrvMYecKan 3sONKUMA pa3nuuHbiX obnacte ApKTUKW paccmaTpusanach
MHOrMmu astopamu. OcobeHHo MoapoBHO UccneaoBaHa UCTOPUMA NO3AHEME3030MCKO-KauHo-
30i'°koro paspsvxennAa CeBepo-AmepukaHckow, Espasnatckon u [peHnaHackow navT
[194—24] . PaznnunHble MOAENU NPEANOXKeHb! ANA 06BACHEHUA UCTOPUX POPMUPOBAHNA CTPYK-
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Typ CesepHon AnAacku n xp. Bpykca. BonblMHCTBO M3 HUX NpeanonaraeT otaeneHue Ceeep-
HOM ANACKW OT OCTPOBOB APKTUYECKOro apxunenara nubo B npouecce y><e yNnoMUHaBLUEro-
CA pa3BOpPOTa BOKPYr MOMKCa BPALLEHWA, PaCNoNOXeHHOro B yCcThe p. MakkeHsn [13, 14],
nnb0o 3a cyeT NeBOCTOPOHHEro CABWUra BAOMbL Pa3foMa, Or PaHNUUYUBAOLWLErO0 KOHTUHEHTanNbHbLIN
CKNOH ApKTUYecKoro apxunenara, v pasnoma MopksionanH [25-- 28] . B pa6ote 1. [>koHca
[29] obcyxpaetcA BapuaHT nepemelteHua CesepHon ANACKM C tora BAOSb PasnoMoOB TUHTU-
Ha u Kanrtar, nopao6Ho TomMy, Kak 3To npeanonaraetcA anAa HkHoi AnAckn u BpaHrenuu
[30]. MNpeacrtasneHe o TOM, 4TO Me3030UCKaA reonoruyeckan ucropua Cesepo-BoctouHoun
A3nn 1 npexae Bcero BepxoaHckowu cknaguaton obnactu 6bina obycnosneHa B3aumMoaencT-
BMEM rnaBHbIM obpa3zom Cesepo-AmMepukaHckon, EBpasuatckon v OmMOnoHckow  nauT,
BMepBble BbiCKa3aHo, BepoATHO, E. XepoH, B. Murmanom v [Ox. AbtoH [25]. B nocnegHue
roabl 3TV uaeu nonyuunu aansHenuwee passutue [31-33].

B HacToAwen pabote Mbl CTPEMWUNIUCL BOCCTAHOBUTH ME30KaWHO30WCKYH ManeoreoauHa-
MUKY U nanereorpacuio Bcero ApKTuyeckoro 6acceriHa, ONMWpPaACh Ha TPU HE3aBUCUMBbIX
VUCTOYHWKA AaHHbIX: KUHEMATUKY OTHOCUTENbHbIX NepeMelleHnii NUTochepHbIX NAUT, naneo-
marHetusm u reonoruto. Ha 3toii ocHoBe 6binn cocTaBneHbl NaneoreoaMHamu4eckue pe-
KOHCTPYKUUM ANA 4YeTblpeX BPEMEHHbIX MHTEPBanoOB: pPaHHero Tpuaca, No3aHew pbl, paH-
Hero mena v nosaHero mena. NonoXkeHue BCcex NUTOCHEPHbIX NAUT, NOKa3aHHbIX Ha PEKOH-
CTPYKLMAX, BOCCTAHOBMEHO OTHOCUTENbLHO HENoABUXHOW BOCTOYHOU CeBepo-AmepwKaH-
ckon nnuThbl. [epecymMTaHHble COOTBETCTBYOWMUM 06pa3omMm 3Ha4YeHUA NaneoMarHUTHbIX MOMto-
COB OTAENbHbIX MAUT UCNOMb30BANUCL ANA ONPEAENeHUA CPeAHEero MOJOXKEeHUA CeBEPHOro
nontoca 3eMnu 1 naneownpoT. paHnubl NAUT NPOBEAEHbI Ha OCHOBAHWUW U3y YeHWA NPOCTpaH-
CTBEHHOrO pPacnpocTpaHeHUA COOTBETCTBYHLWLMUX TEONOrnYecKUX KOMIMNEKCOB-UHAUKATO-
POB pa3nuyHbIX reoAnHamuyeckux O06CTaHOBOK. Bce KonuYecTBEHHbIE pacyeTbl U KUHeMaTu-
yeckue nocTpoeHnA BbinonHeHsl Ha OBM Hewlet-Packard-300 WHcTuTyTa OKeaHonoruu
AH CCCP c nomouwsto komnnekca nporpamm Paleomap-78.

KWHEMATUKA

Ha npotA)eHnn me3030A U KaWHO30A eCTeCTBEHHbIE reorpaguyeckue rpaHuubl ApkTu-
yeckoro 6acceliHa, MO KpanHen Mepe ero 3anagHOW 4acTu, ONMPeAeNAnANCb OTHOCUTENbHLIM
pacnonoxxeHuem CesepHoi Amepuku, [peHnaHaum u Espasuu. OcHoBHble cCBUAETENbLCTBA
CNOXHOW WCTOPUM MEPEeMEeLEeHUA 3TUX KOHTUHEHTOB, MNU, TO4HEE, AUTOCHEPHbLIX MAUT,
B COCTaB KOTOPbIX OHM BXOAWNW HauyMHaa OT packona JlaBpasuu A0 HACTOALLErO BPEMEHMU,
3anevyaTtneHbl B pensede AHa ATnaHTuyeckoro u CesepHoro J1eaoBUTOro oKeaHos, a rnas-
HbiIM 06Opa3omM B KapTUHE MUHEUHbIX MarHUTHbiIX aHomanui. MeToauKa WCNONb30BaHWUA
OKEeaHONOrnYeCcKnUxX fAaHHbIX ANA BOCCTAHOBMEHWA OTHOCUTENLHOTO MONOXeHWA nuTocdep-
HbIX MAUT reofornMYecKoro NpoLwnoro xopowo ussectHa [19, 34, 35]. O6bI4HO AnA 3Town
uenu MUCcnonb3yrT napameTpbl NepemMeLleHn NUToCepHbIX NAUT, paccyMTaHHbie MO COoBMe-
LWEeHWI0 OAHOBO3PACTHbLIX MArHUTHbIX aHOMasui, PacrnofioXXeHHbIX MO pa3Hble CTOPOHbLI Cpe-
AWHHO-OKeaHuyeckoro xpebta. HauanbHoe, poapevdoBOe NONOXKEHWE KOHTUHEHTanNbHbIX
Macc, HblHe pa3feneHHbiX OKeaHMYeCcKMmMU MPOCTPaHCTBaMMW, BOCCTaHaBNMBaeTCA Mo COBMe-
LWEHNI0O KOHTYPOB, NMPeanonoXXUTENbHO pasaenAouinx 06a1actv ¢ KOHTUHEHTaNbHON U BHOBL
o6pa3oBaHHON OKeaHu4Yeckow kopown [36, 37].

JeTtanbHbie FEOMAarHUTHbIE WUCCNEAOBAHWA, CYMMMUPOBAHHbIE Ha KapTaX OCEn NMHEWHbIX
MarHuMTHbIX aHomanui [38, 15], ybeanTenbHO Nokasanu, 4To HoBEWLW WK 3Tan pudrToobpaso-
BaHUA, noBneKwuin 3a cobor OKOHuaTenbHbiM packon JlaBpa3uu, HavancA B NO3AHEM Me30-
30e. Hanbonee papesHue MAEHTU(DUUUPOBAHHbIE aHOManuu, CBUAETENLCTBYHOWME 06 3TOM
atane packpbiTuA CeBepHOW ATNAaHTUKU, PAacnofioXKeHbl K CeBEpy M try OT pa3noma Yap-
nu-f'n66ca, mexxay bBonbwon HetoayHaneHackon GaHKoOW Ha 3ariage U NOABOAHON BO3Bbi-
weHHocTbio MopkbionaH Ha BocToKe. 34eCh M3BECTHbI aHOManuu ¢ Homepamu 33—34 KanHo-
30MCKON NOCneaoBaTenbHOCTU, 4TO cooTeBeTcTByeT Bo3pacty 75—80 mnH. ner. [anee Ha
ceBep OCb HayanbHOro packona npoaosmkaerca B Jlabpagopckom u BaddwuHoBOM MopAx,
rae obHapy>keHbl aHomanun ¢ Homepamu 34—19 (80—40 mnH. net) u 24-—19 (56—
40 mnH. net) cootsetcTBeHHO [21, 24]. K BocTOKyY OT ['peHnaHaAnM NOCNeaAHUMU HaaeXHO-
BblAENAEMbIMWU aHOManuAMK ABNATCA aHomanun 24—25 (56—60 mnH. net). OHu npora-
rmBaloTcA OT KoneHoobpasHoro u3ruba Ha xp. PerikbAHec B Hopsexkcko-IpeHnaHackun
6accenH u nanee B EBpasuinckun 6accertH CesepHoro Jleaosutoro okeaxa [15—18].

Cneayetr 0co60 NOAYEPKHYTb, YTO MEPEYUCAEHHbIE Bbllle aHOManuu AalT TOMNbKO BepX-
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Puc. 1. ManeoreoaMHamuyeckan peKoH-
CTPYKUMA APKTUYECKOro pervoHa. Pan-
HUWiA Tpuac

7 — otpensbHbie rpabeHbl B cocTase
KOHTUHEHTanNbHbIX PUPTOBLIX 30H; 2 —
ocu cnpeavHra u TpaHchOpMHble pas-
nomsl; 3 — 30HbI cybayKumu; 4 — 06
nacTu cxatMA WM cKnpagyatocm; 5 —
NaccuBHbIE TPaHWUbl KOHTUHEHTanbHOM
W OKeaHW4ecKoW Kapsl; 6 — rpaduua
Ccylm u MOpA; 7 — OCHOBHbIE Hanpasne
K . HUA cHOca O6NOMOYHOro Matepuana;
. A 8 — KOHTUHEHTanbHbie 0CAaAO4HbIE TON-
Wn: @ — NPEeMMYLLECTBEHHO TEPPUreH-
Hble, 6 — NPEUMYLLECTBEHHO YrneHoc
Hble; 9 — oTnoxeHua Herny6oKoro
mopA (wensd) : @ — npeumyuLecTeeH-
HO TeppureHHole, 6 — KapboHaTHble;
70 — BHYTPUNANTOBbLIA MarmMatmsm M
MarmMaTM3iM KOHTUHEHTaNbHbIX PUGTO-
BbIX 30H! @ — TPannel U 6GazanbTonabl
NOBbLIWEHHOW WEenoYHOCTM, 6 — KUM-
6epnuTtel; 77 — marmatu3m 30H cy6-
AYKUMU! a8 — WU3BECTKOBO-ULENOYHbIE
BYNKaHUTbl OCTPOBHbIX Ayr, 6 — u3
BECTKOBO-LWENOYHbIE BYNKAHUTLI aK TUB-
HbIX KOHTUHEHTanbHbIX OKpPauH AHAWN-
CKOro Tuna; 72 — rpaHuTbl W3BECTKO-
BO-LLENOYHOU cepumn; 13 — ceBepHblit
nonc, NaneowupoTbl U BEKTOpP Ha
MarHUYeHHOCTU rOpHbIx nopoa (noka-
3aH TONbKO Ha OMONOHCKOM MaccuBe) ;
74 — penbTbl KPyNHbIX peK; 75 — cywa

\
NAAEOTMXOOKEAH

HIOI0 BO3PaCTHYI0 rpaHuuy Hauana packona Jlaspasuu. Mocne x coBMmeLLeHUA OCTaIOTCA eLle
HekoTopbie obnactu, NoacTUnaemele NMBO OKeaHWuecKOW KOPOW, NGO YTOHEHHOW KOHTM-
HEeHTanbHON Kopow. Tak, nocne coBmeuleHnA 24 aHOManuin, pacnonoXeHHbIX K tory ot WUc-
NaHAuKM, pacctoAHue mexay usobatamu 2000 m, orubatouimmu 1Oro-BOCTOUHYIO [peHnaHanio
v 3anap nnato Xatoh-Pokon, aocturaer 150—200 km. Mopob6Hble '3UAHUA’ OCTAIOTCA MeX-
ay wensthamu [peHnanaum u Nabpagopa, MpeHnanaun v Hopeerum, mexay wenstamu Es-
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Puc. 2. ManeoreoavHamuyeckan peKOHCTPYKUUA APKTUYECKOrO peruoHa
MosaHAA opa (ycnosHbie 0603HaYeHUA Te e, 4TO 1 Ha puc. 1)

pasun 1 xp. JlomoHocoBa. Bpema, B TeuyeHWe KOTOPOro hopmMUpPOBanvcL 3T 0BNacTu, Mor-
no 6bITb AOCTATOYHO NPOAOIKUTENBHBIM.

KnHemMaTnyeckoi OCHOBHON PeKOHCTPYKuMei, NpeacTaBneHHbIX B Hawei paboTe, ABNAeT-
CA PEKOHCTPYKUWA HayanbHOro, Aonpemposoro nonoxxeHna CeBepHoit AMepuku, FpeHnaHanu
u EBpasnn, obbeanHeHHbIX B eauHbll matepuk Jlaspasuio. Mpu ee NOCTPOEHWUM UCNONBL3O-
BaHbl napameTpbl ABWXEHWW, NONYYeHHble METOAOM Haufyylero COBMELLEeHUA KOHTYPOB
KOHTUHEHTanNbHbIX MaccuBoB. AHanNU3 KWUHEMATMYECKMUX, NaneoMarHUTHbIX U reoNnoruyecKmnx
AaHHBIX NaeT OCHOBaHWE nonaratb, YTO Ha PaHHUX 3Tanax packpbiTuA CeBepHOi ATNaHTUKM
nu6o IpennaHaunA, nu6o Espona 6binu pasaeneHbl Ha ABe He3aBUCUMBbIE NanUTLI. He ncknto-
4aA BO3MOXHOCTU No6Oro U3 BapvMaHTOB, Mbl OTA3EM MNPEANOYTEHWE BTOPOMY M monaraem,
4YTO rpaHuua mexxay 3ananHo-EBp.one?|cxoﬁ n BoctouyHo-EBponenckoin navtamu npoxoau-
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Puc. 3. NaneoreoanHamMnveckan peKOHCTPYKUNA APKTUNECKGTO peruoxa
Paunuii men (ycnosHsbie 0603HaYEHNA Te Xe, YTO Ha puc. 1)

Na OT XKHOTrO OKOH4YaHUA rpabeHos CeBepHOro MOpPA yepes BNaavuHy JrepayHa U aanee Ha
10ro-BOCTOK BAONb rpabeHoB u nopHATUI Monbeko-flatckoin Goposasl, npucnocabnueance
TeM CaMbiM K npocTUpaHWio nuHuM TopHKBuUCTa, oTAenAwowei Boctouno-Esponeiickyto
nnaropmy OT repunHua Esponbi.

K Havany me3030A B ApPKTUYECKOM CEKTOPe CyLeCTBOBan eAWHbIA  KPYNHbIA KOHTM-
HeHTanbHbI Maccus — JlaspasuA. MepBble ABE PEKOHCTPYKUWM NOKa3bIBAIOT, YTO ee pacnas
HauancA ¢ 06pa3oBaHMA cCUCTEMb! PUMTOBbLIX BNaaMH W rpabeHOB, HEKOTOPbIE U3 HUX BMOC-
NEACTBUM NPEeBpaTUNNCh B rPaHULbl MeXAY KPYMHbIMU nnuTamu. OAHOBPEMEHHO NPOAOKA-
nucs HeBonblune nepemewteHna mexay Cubupbio U OCTanbHOW YacTblo fMaBpa3un (cxarue),
HauaswuecA B No3AHem naneosoe. KuHemaTuka 3TUX ABMXKEHM B cuny ux HeBonblioro
macwtaba Hamu He paccmartpusaetcAa. B meny (puc. 3, 4) cutvauus meHsetca KOPEHHbIM
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Puc. 4. MNaneoreoAuHaMUYECKan PEKOHCTPYKUMA APKTUYECKOTO peruoHa
Mosanuit men (YcnosHsle 0603HAaYEHUA Te e, 4TO Ha puc. 1)

06pa3om; OTHOCUTENbHbIE ABVKEHWUA MeXAY OTAENbHbIMU BMOKamMu AOCTUraloT Takux pas-
Mepos, uTo cHavana 8 Jlabpanopckom mope, a 3atem B Hopeexcko-Ipennanackom 6acceit-
He HauMHaeT (POPMUPOBATLCA OKeaHUYeCKan Kopa.

Ecnn Ha 3anage ApKTUYECKOrO perMoHa OCHOBHbIE reonoruyeckue cobbITUA, onuckl-
Baembie B cneaytouiemM pasjene, onpeaenAnqcs nepemMeuieHuem KpynHbix dparmenTos Jlas-
Pasun, TO Ha BOCTOKE BaXKHaA ponb NpuHaanexana MansiMm nutocdepHbiM 6rnokam. HekoTo-
poie U3 Hux (Cesepo-AnAckuHCKMIA, YyKOTCKUN, Hosocubupckuin u NMonoycHeHcko-Xpomc-
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KWuit) Takke ABAAAUCL ockonkamu [laBpazuu; papyrue (OMONOHCKUA MWUKPOKOHTUHEHT,
Kopakua, Kamuyarka, H>kHaa AnAcka n BpaHrenua) mornu npuHagnexats nu6o oHasaHe
[39], nubo MMaHTanacce — HbIHE MOMHOCTbLI Pa3pyLUEHHOMY KOHTUMHEHTY BHYTpu [laneo-Tu-
xoro okeara [40]. PeKOHCTPYKUUA NepemMeLieHuit manbix 610KOB ¥ UX NONOKEHUA OTHOCU-
TeNbHO CUCTEMblI KOOPAUHAT, 06pa3oBaHHON rMaBHbIMU NUTOCHEPHLIMWU NANWTaMK, OCYLLECT-
BNANACh NPeX<ae BCEro Ha OCHOBAHWUWN NaNeoOMarHUTHbIX AaHHbIX [41—45].

NANEOrEOAMHAMUKA U NANEOreorrPAouUA

* PanHud tpuac. [JaHHaa pekoHCTpykumAa (puc. 1) xapakTepusyeT naneoreorpactuio n Tek-
TOHUKY paHHero Tpuaca v otaenbHbie cobbiTMA Gonee No3aHero BpeMeHn (A0 KapHWUWCKOro
BEKAa BKOYUTENLHO) .

Hanbonee BakHble CODObLITMA 3TOTO BPEMEHW B npeaenax PacCMaTpuBaeMOro pervoHa
CcBA3aHbl C npoueccamu rpabeHo- n pudTo06pa3oBaHUA, OXBAaTUBLUIMMMKU FPOMajHble Mno-
wapun ot Cubupckon nnatcopmbl Ao LleHTpansHow Esponel. 3anoxeHue rpabeHos B ApkTu-
yeckom bacceiiHe BmecTe C nocneaytouien anoxou pudtoreHesa B CesepHon ATnaHTuke W
B 3anagHom TeTuce HECOMHEHHO OTpPaXKaeT eAWHbIA NPoUecc packona No3aHenaneo3oncKoun
MaHren.

B Cesepo-3anagHon Espone paHHeTpuacoBble rpabeHbl v npornbbl paccexatT obnacts,
CcTabuNM3MpPoBaBLUYIOCA B MPOLLECCE Naneo3onckon ckraguatoctn [46, 47], obpasyA Touky
TPOMHOro co4neHeHnA B tkHOW vactn CesepHoro mopAa. OagHa ux sBeTBb orubaer ¢ 3anapa
Iepbuacko-UpnaHackuih mMaccue, COEAMHAACHL Ha tore C 30HOW pasnomoB buckanckoro
3anuBa; ApyraA BeTBb, 06pa3oBaHHaA cuctemoin rpabeHos CesepHOro MopA, cCneayeT Ha toro-
BOCTOK, nepexoaA B rpabeHbl Monbcko-fatckon 6opo3abl. MonoxeHve rpabeHoB 3anagHown
BETBW B 3HA4YMTENbHON MEPe ONpeaenvno NWHUK Nocfieaylolwero packona Jlaspasuu, HO B
paHHEM Tpuace ABWKEHUA 34ecb Obinu He3HauuTenbHbiMU. B TO ke BpemA rpabeHoobpa3so-
BaHuWe Ha BOCTOKE COMPOBOXAANOCb UMHTEHCUBHbIMW BEPTUKANbHbIMU ABUMXKEHUAMU, O0cobeH-
HO YCUMAWBLUMMUCA K KOHLUY Kewnepa [46, 48, 49]. K KoHuy Tpuaca B rpabeHax CesepHoro
mopAa u [latckom nponuee HakannneaetcA cebiwe 3000 m ocaakos, a B lNonbckom nporube
okono 2500 m. B toxHON 4actu Byaywero Hopeexcko-IpeHnaHackoro 6acceiHa npouecc
pucdTOoreHesa CONpoBOXAaNCA POCTOM CBOAOBOro MOAHATWA, YTO NpvBeno K obpa3oBaHuto
CyXONnyTHOro nepewlenka, pasaenveLllero paHHeTpuacosble MopAa 3anagHoi EBponsl  ApkTu-
yeckoro bacceiiHa. BHOBb CBA3b MeXAy HUMU yCTaHOBWMAch, BEPOATHO, B KOHLE Tpuaca BO
BpeMA P3TCKOW TpaHCrpeccuu, cnocobcTBOBaBLIE LIMPOKOMY CcmelleHuo BopeanbHou u
TeTuyeckon cayHel [47, 50] .

3HaunTenbHaA 4yacTb ApPKTUKMK Bbina 3aHATA WenbhoBbIMKU MOPAMU, B KOTOPbIX MNOrpy>Ke-
Hue npeobnapano Haa ocaakoHakonneHwem. Mo o6pamnexuto BapeHueBa MopA B Menko-
BOAHbIX YCMOBUAX HakannuBanucb pPasHQO6pa3Hbie, B OCHOBHOM NMHUCTbIE, TEPPUTEHHbIE
ocapkM, MOWHOCTb KOTOopblx Ha Wnuubeprene B pavioHe Wchuopaa aocturaer 800 m, a Ha
3emne ®paHua-Nocuda okono 1300 m [51, 52]. B ueHTpanbHOM yacTv aKBaTopuu, No AaH-
HbIM MHOrOKaHanbHOro CencMonpotunNMpPoBaHUA, MOLWHOCTL paHHe-CPeAHETPMACOBbLIX
OTNOXeHU moxxeT gocturate 4—6 km. Ha tore rpabeHsl BapaHuesa mMopA nocTeneHHO cme-
HANUCL obwupHo TumaHo-lNevyopcKohn HU3MEHHOCTLIO, FAe OCaflkW HaKannuMeanuchL B 03ep-
HO-60nOTHLIX ycnosuAx. Ux moulHocTe konebnetcAa ot 500 ao 1000 m u 6onee. Ha 3anaae
CHOC OCYLLECTBNANCA C BO3BbiWeHHOW KonbCKOW Cywn, a Ha BOCTOKE C ropHbix xpebtoB
Ypana, Man-Xoa n Hoeown 3emnu. Mepen Ypanbcko-HoBO3eMeENbCKUM FOPHbLIM COOPY>KEHEM
pacnonaranca NpoTAXeHHbIN KpaeBow Nporu6. BeINONHAKLWNE €r0 OTNOXEHUA MOXXHO 0Xa-
paKTepu3oBaTh Kak BEpPXHIOH Monaccy. Bo3mMoXHO, 3TOT kKpaesow nporub cnyxun rpaHuuen
mexay BoctoyHo-Esponenickoin u Cnbupckon nautamu.

B6nu3n ApkTuyeckoro nobepexbA BocTtoyHou Cesepo-AmMepuKaHCKOW nnuTbl Haubonee
WHTEHCUBHbIE NOrpy>KeHWA npoucxoaunu B Ceepapynckom BaccenHe. MocTteneHHoe norpy-
XEeHWe HayanoCb 34eCb elle B CpeAHEeKaMeHHOYronbLHOe BpemA, BCKOPEe Nocne OKOHYaHWA
ancmupckon oporendnn [63]. B paHHem Tpuace amnnuTyaa MOrpyxeHWn 3aMeTHO yBenw-
4YMBaETCA, a3 K HOPUW 0OWaA MOWHOCTL TPUACOBLIX OTNOXeHun aocturaet ot 4500 m (53,
54]. BO3MOXHO, MMEHHO B 3TO BPEMA HauvMHaeT (hopmupoBaThCA rnybokosBoaHaa KaHaa-
CKaA KOTNoBWHA. :

lOxHee o-Ba BbaHKc, KpaWHero OCTpoBa COBpeMEHHOro ApKTUYeckOro apxwunenara, 6epe-
roeaA NUHUA orvbana KpPynHy NONYOCTPOBHYH CyLly, B COCTaB KOTOPOW BX0OAUNU 0-B BpaH-
renA, CeBepo-BOCTOMHAA 4acTb YYyKOTKM,  3aHATAaA BocTo4HO-YYyKOTCKMUM |, mMaccuBom,
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n-os CtbloapTa U KpanMHAA CeBepO-BOCTOYHAA 4YacTb ANACKW B panioHe Mbica Bappoy. Bos-
MO>XHO, W3-N0A YPOBHA MOPA BO3BbiWAanach CeBepo-BOCTOMHAA 4acTb HosBocubupckoro
apxunenara — o-sa [e-JloHra. Takum o6pa3zom, Ceepapynckui 6accemH NoyTn Co BCEX CTO-
POH BbIN OKPYXeH CyLllelr, CAY>XUBLIEA WMCTOYHMKOM CHOCa 6ombLIMX MAcC KNacTUYecKoro
maTepuana. CHOC OCYWECTBNANCA U B PacnofOXeHHble tXKHee paoHsbl LleHTpansHon YykoT-
ku n Anacku. Ha 3anape Hosocubupckoro apxunenara, Ha Yykotke u o-se Cs. JlarpeHTnA
0CafKOHaKOoMNNeHne CONPOBOXAANOCL MWHTEHCUMBHbLIM nNporubaHnem. O6pa3osasLuasaca npu
3TOM NEeCYaHUCTO-TNMHUCTAA TOMLLA 4YaCTUYHO (PrIMWOMAHOIO CTPOEHUA acCouUMpPYeT CO 3Ha-
yuTenbHbIM 0BBEMOM BYNKaHUTOB OCHOBHOFO COCTaBa M Aankamu goneputos [65-57].

K Boctoky ot o-eBa Cs. JlaBpeHTna, B npeaenax cospemeHHoit CesepHon AnAcku, syn-
KaHWYyecKue MNPOABNEHUA NOMHOCTbIO OTCyTcTBOBanu. OcapKoHaKoNneHue NPOUCXOAUNO B
crnokoiHoli obcTtaHoBKe OTKPbITOro wenbta. OTnaraBwuecAa B6nu3nm Gepera KBapuesble
NecyaHMKN U KOHraomMepaTbl CHOCWUMUCL C HEBbICOKOW CyLUW, pacrnonaraBLlUeiCA K Cesepo-
BOCTOKY, U CMEHANNUCL Ha wWenbthe aprunnuramu u cnaHuamu, ece 6onee rnybokoBoaHbIMY
no mepe NpoaBuXeHua Ha tor [58]. HeiHe nenbTOBbIE U MENKOBOAHbIE (DAL MM CnaratT BEPX-
HIOK 4YacTb aBTOXTOHa (chopmauuna CeanepounT) OT cesepHoro nobepexxbA AnNACKWU A0 npea-
ropuin xp. bpykca, a 6onee rny6oKoBoAHbIE, MPEUMYLLECTBEHHO KpPeMHUCTbIE dauumn, obHa-
»katoTcA B ropax [e-JloHra u 3HANKOT B BUAE CEpPUM anfNOXTOHHbLIX nnactuH [58, 59].

lNpouecckl, CBA3aHHbIE C PEruoHanbHbIM PacTAXKEHWEeM, Hanbonee APKO NPOABUNUCL B
npegenax Cubupckon nnutel. Ha rpaHuue nepmu 1 Tpuaca 3gecs obocobnAtotca ase 06-
nacTu — 3anaaHaA U BOCTOYHaA, BOBMEYeHHble B €4MHbIA Npouecc putToreHesa, Ho 3aMeTHO
pasnuyalouwmMeca No xapakTepy ero npossneHvA. [inA 3anagHoit ob6nacTn XapakKTepHO LWupo-
Koe pa3BuTue rpabeHoB, PacrnonoXKeHHbIX AUCKOPAAHTHO K CTPYKTYypamM AOMEe3030MCKOro
thyHaamenTta [60]. MpabeHs! rpynnupyroTCA BOKPYr ueHTpansHoro Kontorop-YpeHroncko-
ro, KoTopsin npotAarneaetTcA noutu Ha 2000 km oT Omcka Ao nobepexba Kapckoro mopsa v,
BO3MOXHO, noa ero aHom. OpHoBpemMeHHO ¢ hopmupoBaHuem rpabeHoB B HUX Hakannusa-
NUCb MOLLHbIE TOMLWM OCAaAOYHbIX MOPOA C PACTUTENbHLIM AETPUTOM, NEPecnoeHHbIe ropu-
30HTamMu nae, naBobpeKunin n TyhoB OCHOBHOrO COCTaBa W NMPOPBaHHble AaWKW U NNAacToBbI-
MU UHTPY3nAMKU 6a3anbToB [60]. BynkaHuueckue n3BepxeHnA HOCUNU TPeULMHHbIN XapakTep
MU COMpOBOXAANUCL ManbiM KONWYECTBOM MNUPOKnacTuku. BoctouHaAa obnactb, BKNtovato-
wan TyHrycckyto cuHeknusy, EHucein-XaTaHrckuit nporub v 1XKHY 4acTb TaliMblpCKOW
cKnaguator obnactv, B KOHUe NepMu—Hauane Tpuaca CTaHOBWUTCA apeHOn rpomMagHoro no
macwTabam TpannoBoro marmatusma. M3Bep)keHWA, HOCWUBLUME Ha HavanbHOM 3Tane Mupo-
KNACTUYECKWIA, 3KCMIO3MUBHBLIA XapaKTep, GbICTPO CMEHUUCh WU3MUAHMAMK faBOBLIX MOTO-
KOB, BHeApeHneM paek v cunnos aoneputos. O6wuii 06bvemM BynKaHuveckux u cybsynka-
HUYecKUX 06pa3oBaHUil, HAKONMUBLUMXCA K CPeAHeMy Tpuacy, aocturaeT 2—2,5 Tbic. KM S
[49]. Ha cesepHoi nepudepun TYHrycCKOM CUHEKNWU3bI U B BOCTO4HON 4actu Cubupckon
nnargopmbl BYNKaHU3M npuobpeTaeTr LWenovyHOM XapaKTep W COMPOBOXKAAETCA BHEAPEHUEM
KUMOBEPNUTOB U UHTPY3UI LWEMOYHbIX YNbTPAOCHOBHbIX MOPOA.

Mo mepe npubnuxeHuAa k Maneo-Tuxomy okeaHy NoKpoBbl 63a3anbTOB Ha4YMHAOT Nepecnau-
BaTbCA C NaryHHbIMU U NPUBPEXKHO-MOPCKUMM NecyaHMkamu. B paspese Tpuaca HauuHawot
npeo6nasate MOLLHbIE TOMWM TEPPUTrEHHbIX OTNOXEHUIN, BXOAALLUX B COCTaB BEPXOAHCKO-
ro komnnexkca. OTNOXeHWA 3TOro KoOMNnexkca B paHHemM KapboHe NpULLNN Ha CMeHY CyLuecT-
BEHHO Kap6oOHaTHOMY OCaAKOHAaKOMNEHUK PpaHHero—cpegHero naneo3oA. OTyeTnusble
nUTOoNoro-gaumanbHbie 30Hb1, HOPMUPOBABLLMECA B YCNOBUAX NPUBPEXXHOW PaBHUHbI, O6LWNP-
HOro wenba, KOHTUHEHTaNLHOr0 CKNOHAa M KOHTUHEHTANbHOro MOAHOXbLA, MPOTArUBaloT-
CA napannenbHo CTPYKTYypaMm BepxoAHCKOW CKNaa4aton cUCTeMbl U CMEHAIOT APYr Apyra B
HanpasfneHuu c 3anaga Ha Boctok [61]. CHoc oBnomouyHOro marvepuana npovcxoaun c 3a-
napa; nNpu 3TOM rnaBHaA ero 4acTb BbIHOCUMACh B pailoHe BUNoMCKOW CUHEKNU3bl KPYMNHOW
pekow, 6epyuien cBoe Hayano rae-to Ha baikano-lMatomckom Haropee. [ocToAHHO AencTso-
BaBLUAA B TeYyeHWe ANUTENLHOIO BPEMEeHW AenbTa CNnocoBCTBOBajia 3HayuMTenbHOW Nporpaja-
uMmM wensva, U MENKOBOAHbLIE OTMOXEHUA HWXHEro Tpuaca ¢ 0bunbHbIM yraeduunposaH-
HbIM OETPUTOM W MPECHOBOAHOW (hayHOW NepeKkpbiBaloT oTHocuTensHo Gonee rnybokosoa-
Hble KaMeHHOYronbHo-NepMcKue oTnoxeHuA. MaxkcumanbHblx MowHocTen (Ao 10 Thic. M)
OTNOXXEHWA BEPXOAHCKOro KOMMMEeKca AOCTUralT B pavoHe Apfblya-TapbIHCKOW 30Hbl U
WHbAann-[leBUHCKOro CUHKAUHOPUA, TAe UX (DOPMUPOBaHME NpPOMCXOAMNO B OBCTaHOBKeE
KOHTUHEHTaNbHOro MOAHOXMWA [61]. BocrtouHee pacnonaranacb, BEPOATHO, NOABOAHAA
BO3BbILEHHOCTL. 3AECh XapakTep OCafKOHAKOMMeHWA 6bin CyWeCTBEHHO WHbIM; B npeae-
naxXx BO3BbILWEHHOCTU OTAAarannch NPEeUMYLLECTBEHHO TAUHUCTbIE- TOAWM, B hOPMUPOBaHUU
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KOTOPbIX 3aMETHYH PONnb MUrpan NMUPOKNacTUYeCKUn matepuan, NOCTYNaBLUMKA C BOCTOYHBIX
BynkaHuyeckux nogHAatui [31]. UctouHukom 3toro marepuana Mornu CAy>XuTb NOAHATUA
Ana3eicko-OnoiMcKonW 30HbI C UX AKTUBHLIM MNO3AHENAaneo30MCKUM U paHHEME3030MCKUM
M3BECTKOBO-LWENOYHLIM BynkaHuamom [31, 62, 63]. 3T1 NoaHATUA Y>Ke He npuHaanexanu
JlaBpasuu, a BXoAUnKU B COCTaB MPOTAXXEHHOW CUCTEMbl OCTPOBHbIX AYr, OTAENABLUMX €€ OT
koTnoBuH lNaneo-Tuxoro okeaxa.

Msb! nonaraem, yto Anaseiicko-Onoiickan ayra 6bina oTaeneHa oT KOHTUHEHTa.  06LWMPHbIM
6accetHOM Tuna AneyTckon KOTnosuHbI BepuHroBa MopAa, okeaHMYeckas Kopa KOTOPOro
“mena raneo3oicKkui Bo3pacT. Ha 3anaa ocTpoBHaA Ayra npoTArMBanace B parioH Yackou
ry6el OXOTCKOro MOpA, a Ha BOCTOKe COeAMHANAch, BEPOATHO, C AYrOW, OTAENABLUEN KpUC-
Tannuyeckuit maccus OMuHeKa oT AMepuMKaHCKOro kKpatoHa (64, 65) .

B paHHem Tpuace uacTb coBpemeHHoi CeBepo-BocTouHou A3uum, pacnonoxeHHas K BOCTO-
Ky OT Xp. Yepckoro v K tory Anaseicko-Onovckon 30HbI, NpeactaBnAna cobon MUKpo-
KOHTUHEHT (OMONOHCKMIA), 3HauMTenbHO yaaneHHbin oT Cubupckoin nnautbl. CornacHo
naneomarHuTHbIM AaHHbiM [41, 42, 45], Tpuacosblie OTNOXeHUA Mexaypeuyba KonbiMsl u
OmonoHa topmuposanuce Ha 40° —50° ¢. w., TOraa Kak BEPXOAHCKAA OKpauHa JlaBpa3uu
pacnonaranach 3a nosAPHbLIM KPYrOM TOro BPeMeHM.

Cneayetr 0co60 NoOAYEPKHYTb, YTO MNaneoMarHUTHble AaHHble NO3BONAIOT BOCCTAHOBMTH
TOonbkO naneowunpoTy OMOMOHCKOro MWKPOKOHTUHEHTa. TOYHOE >Ke MOMOXKeHWEe ero He
AcHo. OH mor pacnonaratecA, Hanpumep, B6nn3n Cesepo-AMEpPUKAHCKOro KpatoHa B npe-
aenax ApPKTUYECKOro peruoHa.

lMo30HAA topa. CobbiTUA, NOKasaHHblE Ha pUc. 2, OXBaTbiBaOT UHTEPBAN OT KeNnogea Ao
TuToHa. 3a npoweatune 60—80 mMnH. net rnasHble cobbITUA, CBA3aHHLIE C packonom lManreu,
nepeMecTUnuch B Npeaensl UeHTPanbHOW ATNaHTUKW, FTAe K ONUCbIBaeMOMY BPeMeHW Ha 3Ha-
YMTENbHBIX NNOWaAAX YKe chopmupoBanac, HoBoobpa3oBaHHaA OKeaHWMYeCKaA Kopa.

TexTtonunka Cesepo-3anaaHow Esponsi, CesepHoro mMopa n Hopsexcko-IpeHnaHgckoro
6acceiiHa Ha MPOTAXKEHWUW BCEW OPbl OnpeaenAnacb Npexae BCEr0 OTHOCUTENbHbIMU MNepe-
meweHuAMU mexay BoctouyHou CeBepo-AMepuKaHCKOW NAUTOW, BKtoYasLwen I peHnaHauio
n vactuyHo 3anagHyto Espony, u Espa3suatckoit nnuton, obbveanHABLlen BoctouHo-EBpo-
nenckun n Cubupckuin 6noku.

K KOHUY cpeaHeu opbl B pe3ynbTaTe HECKONMbKUX UMMYLCOB PacTAMEHUA Mexay ApKTu-
yeckum 6BacceMHoM M mMopAmM TeTuca ycTaHaenveaeTcA ycTonuusan cBA3b. OCHOBHbLIM CBA-
3yIOWLMM 3BEHOM cnyxunu rpabeHsi CesepHoro mopa v Monbcko-fatckoi 6opo3zasi. O 3Ha-
YUTEeNbHbIX MacwTabax pacTAXEHWA rOBOPAT MHOrOYUCNEHHbIE MarmaTuyeckue npoaAsne-
HUA, U3BECTHbIE OT CaMbiX CeBePHbIX 4yacTen CesepHoOro mopAa ao npoBuHuMu CKOHe Ha tore.
Mo3aHelopckaa TpaHCrpeccusa, AOCTUrilLas CBOEro MakcuMyma B KUMepuarke, npespartuna
CKaHAWHaBMIO B KPYNHbIA OCTPOBHOW Maccus, OMblBaemMblit Ha BocTtoke CpeaHepycckum
n TumaHo-lNeyopckum mopAmU, Ha tore u 3anage MNMonbckum BaccertHom, MOpAMKM 3anagHomn
Esponsl u Hopeexcko-I'peHnaHackoro 6acceiHa, a Ha cesepe bapeHueBbiM mopem. 31O
npuBeno K wupokomy obmeny cdayH [47, 50, 66] .

MepBoHauanbHO npouecc packona Jlaspasuu 6bin paccpenotoveH B ApkTuyeckom bHacceir-
He Ha rpomagHon nnowaau (puc. 1), HO, BEPOATHO, Y>Xe B paHHel ope rpaHuua pacxorkae-
HWA NAWT Hayana CMewarTscs B CTOPOHY AMEDPUKAHCKOro KOHTUHeHTa. 3To cobbiTue co-
NPoOBOXAAanoCh BCMbIWKOW 6asanbToBOro marmatuama B Ceepapynckom 6acceiiHe [53,
54]. Mbl nonaraem, 4To B 3TO BpemA OoT ApKTuUYecKoro apxunenara 6einun otaeneHs! Hoso-
cMbupcKue OCTpoBa, HayaslLuMe CBOW MyTb B COCTaBe XPOMCKOMW NnuTbl B CTOpoHY EBpasun.
Ha 3anape KaHaackoil KOTNOBWHbLI Npouecc pmbroreHesa eule He AoCTUr ctaguu hopmupo-
BAHWA OKEaHWYECKOWN KOPbl, 3TO NPOU3OLLINO HECKONLKO MNO3AHee, ecnu cyanTs no Hanbonee
APEBHUM WMABHTUUUMPOBaHHLIM 34eCb MarHWTHbIM aHomanuam [15, 17]. CnpeavHrosbiv
xpebeT BOCTOYHOW 4acTM KaHaaCKOW KOTNOBWHBLI MPOAOIKANCA, BEPOATHO, B H>KHO-AHION-
CKOM 3anvBe, COEAUHAACH Aanee C CUCTEMOW CpeauHHbIX xpebTtos laneo-Tuxoro okeaHa.
Ha pexkoHcTpykuun YykoTtcko-Ctbioaptckut u CeBepo-AnACKUHCKUN 6noku obbeauvHe-
Hbl B eAnHyt 3anagHyw CeBepo-AMepuKaHCKYK MAUTY, XOTA He3HaunTenbHbie auddepeH-
uManbHble ABUMKEHWA MEXAY HUMU MOrnu CyLLeCTBOBaATh.

PackpbiTe KaHaackon KOTNOBWHBI Urpano, no-sMAMMOMY, AANEKO He rnaBHYH Posib
B YCUNEHUN TEKTOHWUYECKUX ABUXXEHWUW B PErMOHE; BaXXHENLLUM CODObITUEM, ONpeaenuBLLIMM
X04 MO3AHEME3030UCKOM UCTOpUM, ABUNOCL npubnmxeHne OMONOHCKOr0 MUKPOKOHTU-
HeHTa kK EBpa3un.BepoATHO, NnepBoe CToNKHOBEHWE NPOM3O0LLNO MEXAY MUKPOKOHTUHEHTOM 1
Anasencko-Onoitckon octposHoy apyron [67].9T10 cTtonkHoBeHWe B 6anoccKom BeKe v npu-
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Beno K obpa3oBaHuio Ha ANaseinckom NOAHATUM CKNaaYaTocTn M mouiHoin (so 1500 m) Ton-
wu bGasanbHbix KoHrnomepatos [68, 69]. CknaguatocTe CONPOBOXKAANach BHeApPeHWEeM
KanuesbiX MPaHUTOB U rpaHOCUeHUTOB c abcontoTHeiM Bo3pactom 170—180 mnH. ner (K—
Ar metoa, aanHble A.l'. Kaya) . B peaynstate CTONKHOBEHUA MHOTUE YHAaCTKyN OCTPOBHOM Ay-
rv, No KpaiHei mepe cobcTBeHHO AnaseiiCkoe MOAHATUE, OKasanuCb MPUYNEHEHHBIMKU K
MUKPOKOHTUHEHTY W Hauyanu nepemellaTbCA BMeCTe C HAM B CTOpOHY BepxoAaHckoro no-
6epexbA EBpasun. C atoro spemexn obocobnaetcA OMONOHCKaA NAUTa, OKPYXeHHaA npak-
TU4ECKU CO BCEX CTOPOH 30Hamu cybaykumu. Ee 3anagHaA rpaHunua npoxoaunna BAOSMb 30HbI
cybayKuumn, 3anoKuMBLIENCA Yy NoAHOXbA BepxHoAHckoro wenbga. B 6ar — kenno-
BeCKoe BpeMA 3AeCb BO3HWKAET  LEeNoYKa HeBYNKAHWYECKUX FOPUCTHbIX OCTPOBOB,
BOKPYF KOTOPbIX HaKannuMBanucb Mec4aHO-KOQHIrNoOMepaToBble TOMWM, @ HauMHaA C OK-
chopacKoro Beka (GhOpMMPYETCA MOLLHbIA  KOMMMNEKC WU3BECTKOBO-WENOYHbIX  BYNKa-
HUTOB © pa3HoobpasHbix TydOreHHO-0CaAOUHbIX MOPOA, W3BECTHLIN HbIHE Kak YaH-
AvHO-AlcauHuHCKWA  BynKanuueckuit noac  [70]. B cepeauHe KuWMepMAXCKOro Beka
XapakTep OTHocuTensHoro B3aumogencTsna OMonoHckoW u EBpasuaTckow nAuT He-
CKONbKO MEHREeTCA, B ThiNy MOACAa BO3HUKAKT YCNOBUA pacTAXeHuA U B obpa3oBas-
wuxca rpabeHoobpasHbiX BMagWHax HaKaNMBAOTCA 3HAUMTENbHbLIC TOAWM AUNAPUTOB U UX
Ty¢oB, NPOpbIBaeMble TUFraHTCKUMU Cy6BYNKaHUYECKUMU Tenamu. BoinnasneHue Kucnbix
KOPOBbIX MarmM AOCTUraeT CBOEro anoreA B BOMKCKOE BPeMA, W TOrAa »Ke NovTu OAHOBpe-
MEHHO Ha MPOTAXKENMM BCEro NOACAa MPOUCXOAWUT 3aTyXaHue aHAEe3UTOBOrO BYNKaHU3Ma.
CnepogarensHo, K KOHUY tOpbi MPakTUYeCKK BCA OKeaHWYeCckans Kopa K 3anmagy oT OmosnoHa
6bina nornoweHa B YAHAUHO-ACaYHMHCKOW 30He cyBAyKLMKM U TONLKO KaKasa-To ee 4acCTb
Morna coxpaHuTecAa nepepn cacom xp. Yepckoro B Buae octatouHoro 6GacceiiHa, 3anonHAB-
LwerocA TeppureHHbiMu oTnoxXeHuamn Bactaxckon cepumn (okono 9 km) .

CegepHoe orpaHuyeHne OMONOHCKOW NauUTbl Gbino 06pa3oBaHO CUCTEMOW OCTPOBHbIX
AYr, 4aCTb KOTOPbIX 3anokunack HEeNnoCPeACTBEHHO Ha Kope AHIOWCKOro oKeaHa, a 4acTh
Ha okpauHe OMONOHCKOro MukKpokoHTuHeHTa [71, 72]. B nosaHel ope 30eCb NOrnoLLaeT-
CA KOpa, pasfenAsliaAn KOHTUHEHTanbHbie Maccvuebl 3anaaHoin Cesepo-AMepuKaHCKOW,
Xpomckon, Eppasvatckonn v OmonoHckor nnut. Ha cesepHon nepudepun OMONOHCKOW
nnutel (No KpaiHeit mepe B ee 3anagHom [MoNOycHEHCKOM ceKTOpe) HapRay C cyBAayKuuen
NPOUCXOANNU NPABOCTOPOHHUE CABUIA.
~ BocTouHoe npoaomkeHue [onoycHeHcko-OnoncKown CUCTeMbl OCTPOBHBIX AYF He ACHO.
Cenvac Henb3A onpeaeneHHO CKa3aTb, COEAWHANACL N OHa C ocTpoBHOW Ayrou HkoH-Koto-
KYK, orpaHuyvsasiueli ¢ rora CesepHyto AnAcky, nnbo oTaenAnack ot nocnegHen CrpeguHro-
BbiM xpebTom HkHO-AHIOMCKOro okeaHa. Mbl nonaraem, Yto Takoe cOoeAuMHeHue NPoM3oLU-
Nno nNo3aHee onucbiBaeMbiX CO6bITWI, @ B KOHUE OPbl OAMH W3 cpeAuHHbIX xpebTos [Maneo-
TUXOro OKeaHa NPoxoAaun B ApKTuyeckui 6accemH.

PanHud men. CobBbiTuA, NoKasaHHble Ha puc. 3, 0XBaTbIBaOT Nepuoa oT BGappema A0 anb-
6a BkntoumTensHo. B CesepHon ATnaHTuKe K 3TOMY BpeMeHu OTHOCATCA Nepsble NPOABNEHNA'
aKTUBHOro cnpeaviHra. PopmMupoBaHMe OKEaHWYeCKOW KOPbl Havanocb BAOMbL MUHWKM, NPO-
TArnsatowenca ot buckanckoro 3anuea B Jlabpapopckoe mope, B y»e CyLeCTBOBaBLIEM
mopckom Hacceire [73]. CnpeavHry npeallecTsoBana No3gHePCKo-paHHemenosana (nosa-
Hekumepuiickaa) asa rpabeHoobpa3oBaHWUA, COMPOBOXAABLUAACA 3HAYMTENbHbIM YTOHE-
HUEM KOHTUHEHTanbHOW KOPbI, 3 MECTaMM BYNIKaHMyeCKumu npoasneHnammn. K KoHuy paHHe-
ro mena [peHnanama 6eina yke otaeneHa ot BoctouHon Cesepo-AmepuikaHckon nnutel S1a6-
papopcko-badmHoBo pudToBOM CUCTEMOW, XOTA AKTUBHbLIA CMPEAUHT CyulecTBoBan
TONbKO Ha tore.

Y ceepHOro okoHuaHuAa BadduHoson 3emnu eauHaA rpaHvua mexay [peHnaHanen u
CeBepHon AmepuKoi, BEPOATHO, pa3seTBnAnack. OAHa BETBb, C NPEUMYLLECTBEHHO Pa3ABU-
roBOM KOMMOHEHTOW ABWXEHWA, Wna Ha 3anap uepe3 rpabedbl flaHkactep—bBappoy—Mak
Knyp, a ApyraAa Ha cesepo-BOCTOK BaoNnb nponuea [apec. MNpeumyLecTBEHHO CABUroBbIe
nepemelieHnA BAOMb 3TOW rPaHuubl BPAL Nt MpeBbILan Nepsbie AECATKU KUNOMETPoB
[53,74]. : _

K BocToky oT lpeHnaHaMuM aKTUBM3WPYIOTCA OBUXKEHUA BAONb cuctembl Pokon-®apep-
ckux rpabeHos, a Ha ux npogonkeHnn 8 Papepo-llotnaHackom nporube n B Haccenne Mop
dopmupyetca gosonbHo wupokana (4o 200 kM) 30Ha yTOHEHHOW (OKeaHW4YecKow?) Kopbl
{76, 75]. B Hopsexcko-I'peHnanackom bHaccenHe npoaonkawT pa3BuBaTbCA Haubonee
MPOTAXKEHHbIE W XOPOLWO BbipaxeHHble rpabenbl BoctouHown Mpennavauwm [77] v rpabensbi
B6accenHa BopuHr, raoe B meny HakannusaetcA A0 3 KM ocaakos [78]. B paHHem meny
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TEKTOHWYECKWUIA CTUMb 3TUX PErvoHOB onpegenAncA obpasosaHWeM cepuu «©0BpaLLeHHbIX Ha
3anapn cb6pocos.

Takum o6pa3om, yke B paHHem meny (no kpaviHen mepe B ante) [peHnaHauAa npea-
cTaenAna cobon CamoCTOATENbHY NANUTY.

Ha py6exe 6Gappema M anTta TEKTOHWYeCKaA aKTUBHOCTb 3anagHoi EBponbl 3ameTHO
ycunueaeTca (aBCcTpuicKasa TeKToHuyeckaAa chasa) . OaHako B pavioHe rpabeHos CesepHo-
ro MOpPA aBCTPUWCKUE ABUXKEHUA NMPOABUNUCL 3ameTHO cnabee. He3HauuTesnbHaA aKTUBMK-
3aumMA npoueccoB puPToobpa3oBaHUA TONbKO MOAYEPKHYNA Pe3KYH PacyfneHeHHOCTb Penb-
eda, chopMUPOBaHHOro B NPeAileCTBYIOULYIO NO3AHEKUMEPUIACKYIo 3noxy [47].

Ha 3anape ApkTuyeckoro HacceiiHa paHHUI men, 0COBEHHO ero BTOPaA MONOBWHA, O3HA-
MEHOBAanCA MOLLHOW BCMNbILKOW OCHOBHOrO marmartuama. M3nuvAaHue ToneuTtoBbiX 6asans-
TOB, BHeApPeHUe 6AM3KWUX MO COCTaBy A3EK W CUANMOB-MPOMCX0AUN0 Ha OBWMPHONM nnowann
ot WnuubepreHa pgo 3emnu dpaHua Wocuda [51, 55, 79]. BynkaHuyeckon AeATenbHOCTH
npeawecTtsoBano obulee noaHATUE TeppuTopuu, ocobeHHo 3ameTHoe Ha 3emne PpaHua
WNocudpa, rae oHO 06YycnoBMAO CUSbHBIA pPa3MbIB HOPCKUX MOPCKMX oTnoxkeHui [55] .
Ha HavanbHOM 3Tane w3BepXEHWA CONPOBOXAANUCh BbIBPOTaMM 3HAYUTENBHOTO KONW-
YecTBa MWUPOKNAacTMYecKoro MmaTepuana, o6pasosaBliero, B yacTHocTu, Ha Inwuu-
GepreHe, xapaKTepHbIA rOPU3OHT Bappem-anTcKkux TydoBbix KoHrnomepaTtos [79]. Bysnka-
HU3M pa3BWBancA B OBCTAHOBKE MOYTU MAEAaNbHO KOMMEHCUPOBaHHOro penseda. B noHu-
KEHUAX MEXAY MIOCKOBEPXUMU BO3BbILEHHOCTAMM (HOPMUPOBANUCb 03EpPHO-anBUanb-
Hble, MECTaMW YTfIeHOCHble OTNOXeHWA. 3HauyuTenbHoe KOMMYEeCTBO OCAaAKOB, B OCHOBHOM
apKO030BbIX NECYaHWKOB, MPUHOCMNIOCL C 3anmaja M (Oro-3amaja, co CTOpoHbl IpeHnaHanu,
AenbTamu KpynHbiX pek. CToYHUK 0610MOYHOro maTepuana pacrnonarancd, BepOATHO, Ha 3a-
nage [peHnaHavu n B cesepHow vacty BahdmHosonm 3emnu n BadduHosa 3anusa [51]
OTTyna ke ocajouHbI MaTepuan MoCTyman Ha cesepo:3anaj WM PacnpoCTPaHAMCA No Nfo-
Waav, 3HaynuTeNnbHO NpeBbilaBilien rpaHuubl paHHemesosonckoro Ceepapynckoro 6accei-
Ha (chopmauma U3axcoH) [53, 54] .

Packon Jlaspasuu conpososkaanca oTaeneHvem oT Hee HoBocubBupckoro U YykKoTcKoro
6nokoB 1 packpbiTéM KaHaackol KoTnoBuHbl. K KOHLY paHHero mMena 3ToT NpoLuecc 3amet
HO YCKOpPAETCA, BEPOATHO, B 3HaYUTeNbHOW cTeneHn 6naroaapa cobbITUAM, MPOUCXOAUBLINM
Ha rpaHuue ¢ Tuxum okeaHoM. 3AeCk, HauMHaA yxe ¢ NO3AHEeN HpPbl, U3AMEHAKTCA Hanpasne-
HUA OTHOCUTENbHbIX MepemelleHun mexay nnutamu [laneo-Tuxoro okeaHa u JlaBpasuen.
Baonb 3anagHoro nobepexbsA CeBepHolt AMepuku pa3BuBaeTcAa KocaA CybAyKuuA ¢ 3amert-
HOM KOMMOHEHTOW nNpPaBoBOKOBOro CMELLeHNA, 1 MHOrMe BI0KK, KaK Y>Ke NpUYeHeHHble K
KOHTMHEHTY W pacnofoXKeHHble K BOCTOKY OT 30Hbl CyBAYyKUMM, TaK U HaxoAAwMecA K
3anafy OT Hee B MpeAenax OKeaHWyeCKUX MAWT, HAyuMHAWT MUTPUPOBaTL Ha Ceeep OTHOCU-
TenbHO AMepuKaHCKOro kpartoHa. O TakOM CMeuleHUU CBUAETENLCTBYHT MHOMOYMCAEHHbIE
reofiornMyecKue M naneomMarHuTHole aardHble [45, 65].

BaxkHbIM cneacTBUMEM U3MEHMBLUEWCA reoAnMHamMU4yecKon oBCTaHOBKW ABMIOCL CTOMKHO-
BeHne CeBepo-AnACKUHCKOro 6noka ¢ pacnonoXXeHHoOW K>KHEe OCTPOBHOW Ayrov (oporeHu-
yeckan asa xp. Bpykca) . BbICTPbIA POCT FOPHOFO COOPYXXEHWUA MPUBOAUT K TOMY, YTO YKe
B 6eppuac—BanaHXWHCKOEe BPEMA CeBEePHbIN UCTOYHUK 0BNOMOYHOrO MaTepuana, CyLecTBo-
BaBLWMMA B Nasfieo3oe ¥ pPaHHeM Me3030e, CMeHAETCA tokHbim [58, 80]. Hauano 3tux cobbi-
TUA 03HaMEHOBAafIOCb HaKOMMEHWEM MOLLHOW TOMUM PUTMUYHO MNepecnavBaloWUXCA necua-

. HUKOB CO cnefamu TypbuanTHbLIX MOTOKOB, @ MECTaMW C OfIUCTOCTPOMOBbLIMU FOPU3OHTaMU,
cnararoumnmMn 3HayuMTenbHy YacTb hopmaumm Oknakpyak Ha cesepHoi nepucepuu xp. Bpyk-
ca [58, 59, 80]. MNpoaonxatolieeca cxaTue NPUBOAUT K 0BpasoBaHMIO HaaBUroB M obayK-
uun otuonuto [81]. B anbbe cknagyatbie NpoLecchl, BbI3BaHHbIE FOPU3OHTaNbHLIMU Nepeme-
LWEeHUAMMW, NPeKPaLLaTCA, CMEHAACL Ha tore BHEAPEHWEM FPaHUTOMAHbLIX NMAYTOHOB, a Ha ce-
Bepe hopmMupoBaHMem BepxHer monacchl (hopmauua Hanywyk) [80].

bnuskyio 3Bonouunio nNpeTeprnepBaldT CKnag4atble NoAca, GopmMuUpyroLLMeCcA BOKPYT
OMONOHCKOro MUKPOKOHTUHeHTa. K cepeavHe paHHero mena NPOWCXOAWUT €ro OKOH4aTeslb-
Hoe cnunAHuve ¢ Espasvartckon 1 XpoMCKOW nnutamu, CONPOBOXKAAIOWLEECA MOWHOW CKNaa-
yaTocTbto (BepXxOAHCKaA oporeHuveckaA asa), oxsatuslwen BepxoaHbe, xp. Yepckoro,
YnaxaH-Tac, [MonoycHbii.” CKNaguaToCcTb CONPOBOXKAAETCA BHEAPEHUEM PAHUTOUAHbLIX UHT-
PY3U KOMbIMCKOro KOMMMeKca, onpeaenvsBlUMX MeTannoreHMYecKyr 30HanbHOCTb Perno-
Ha [67, 82].

B pe3ynbTate CTONKHOBEHUA KOHTUHEHTOB BHOBb MNPOUCXOAUT MEPECTPOMNKA rpPaHuL,
nnuT, okpyxatwwmnx Cesepo-BoctouHyto Asuto. CesepHyto rpaHuuy tenepb o6pasyer CeaTo-
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Hoccko-Onovickaa 3oHa cy6ayKuumn, B KOTOPOW MOrnoLLaeTca nocneaHAA kopa HhrkHo-AHion-
CKOro okeaHa. Baons BOCTOYHOM OKpauHbl HaumHaeT chopmuposaThcA OXxoTcko-YyKoTCKUM
BYNIKaHWYECKMIN NOAC, npeTepneswnii Ha NPOTAXKEHUM PaHHEro Mesna 3BOMOLUI0O OT OCTPOB-
HOW AYrY 40 aKTUBHON KOHTUHEHTanNbHON oKpauHbl AHaunckoro tuna [33, 83, 84].

[To30HuUl men. Ha peKOHCTPYKuMK, NPeACTaBAEHHOW Ha puc. 4, cymmMupoBaHbl CobbITUA,
OTHOCALLMECA K CaMOMYy KOHUY no3gHero mena (kamnaH—maactpuxt). Muoruve us Hux,
0co6eHHO B NpUaTNaHTUYECKOM cekTope, bbinu 06ycnoBneHb! TpeMA rNaBHbLIMU NPUYNHAMU—
NPOAOMKAWUMCA packonom JlaBpasuu, cBnvbkeHuem AdprvikaHckon v Espasuatckoun
NAUT 1 rnobanbHbIM M3MeHeHMeM YPOBHA MOPA.

B 'Havane nosaHero mena OCb OCHOBHOrO PAacKofa W. HapalMBaHWA OKEeaHWYeCKOW KOopbl
no-npexHemy npoxoanna u3 LleHtpansHon AtnaHTuku B8 Jlabpagopckoe n baddmHoso mopa.
OaHoBPEMEHHO CNpeauHr cyuiectsoBan B buckailckom 3anvBe, BO3MOXXHO NPOAONXKaACh B
- AkBuTaHCKoM b6acceriHe u nporube Pokonn [22 — 24, 73, 76]. Mexxay anTom v NMo3HuUM me-
nom B CeBepHoit ATnaHTMKe MNPOMCXOAWT CylUleCTBEHHaA NepecTpoiika reoMerpuu cnpe-
AVHra, BbIpa3uBLUAACA B PE3KOM CMELLEHUN OCU CnpeaunHra Ha 3anaf B CTopoHy Jlabpagop-
CKOro MopAa, B hopMUPOBaHUKM NPAMOAUHEAHOrO OrpaHuyeHusa nnato Pokonn v KpynHen-
wero TpaHcgopmMHoro pasnoma Mapnu-Fnb6ca, B 3an0XKeHUU B paiioHe HOXKHOTO OKOHYaHUA
FpeHNaHAnM TOUKN TPOMHOIO CoUneHeHUA Tuna pudT—pudT—pudT.

MepecTtporika rpaHuy HapawueaHua B CeBepHoi ATnaHTuke 6bifnia TONbKO 0AHUM U3 cnea-
CTBWIA, BbI3BaHHbLIX W3MEHEHWEM HanpaBfieHUA OTHOCUTENbHbIX NepPeMeLLeHnit U xapaKTepa
B3aumopencTeua mexay AdpukaHo-Apasuickon nauton n nnutamu EBpasuu. B koHue nos-
HEero mena npeMMyLLeCTBEHHO CABUCOBblE ‘‘CKoOnb3AWME’’ ABMXKEHWA B 3anaagHom Tertuce
CMEHAITCA nouTy nobosbiMm convxenmnem [85, 86]. Hayano atux cobbiTuii CONPOBOXAANOCH
o6pasosaHuem nonAca MeHHUHCKMX Nokposos (Bappem—ans6, 130—110 mnH. net), a 8 no3a-
HEM Meny, BEPOATHO, B CEHOHE, MPOUCXOAUT cTonkHoBeHue WTano-[MHapcKoro BbiCTyna
AdpukaHckon nnutsl u U6epuun ¢ 3anagHo-Esponeickon nauton [86]. B peaynbraTte cTtonk-
HOBEHWA W MPOAOIKAIOLWEroca CKaTua BO MHOrux nporubax 3anagHoi EBpornbl, pa3Busas-
WMXcA paHee B-0BCTAHOBKE PACTAXKEHWA, MPOUCXOAUT UHBEPCUA TEKTOHMYECKOTO peXkuma.
Mexay KOHbAKOM U AaTCKMM BEKOM B CKNajyaTble ABWKEHWUA BOBnNEKarTcA obnactu, pacno-
noXkeHHble Ha pacctoAHnax 6onee 1000 km ot dpoHTa [MUpeHencko-AnbNUACKUX HaLBU-
roB, XOTA KOHKPETHble MPOABNEHUA CKAaA4aToCTX BapbupytoT oT BacceitHa Kk bacceiHy
[46, 47]. OcobeHHo 3HauuTenbHyto vHBepcuto npetepnenu rpabexbl Monbcko-faTtckoin 6o-
pPO3Abl, HA MECTE KOTOPbIX B KOHbAK-CAHTOHCKOE BpemA 6bina cchopmupoBaHa ropHas uens
BbicOTON He meHee 2000—-3000 m [46, 48]. MMo3aHemenoBble ABWXKEHWUA 3aTPOHYNN TONLKO
tor rpabeHa Bukunr, a B To BpemA Kak 6onbwan yacte CeBepomMopckon pudToBoi cucre-
Mbl BMECTE C Npunerarwmnmm wenbosammn UCnbiTbiBana obuiee Norpy>keHue, KOHTPONMPOBaB-
LWeecA PeXXMMOM OXNaXXAeHUA nuTocepbl U Harpyakon opmupytowmxca ocaakos [87, 88).

Maneoreorpadma U pexum ocaakoHakonneHua B 3anaaHo EBpone u npuatnaHTU4eCKOM
cexTope ApKTMY4ECKOro perMoHa BO MHOrOM OMPEeAEnAnNcA Pe3KMM NOBbILIEHUEM YPOBHA
MOPA, BbI3BaHHLIM YCKOPEHUEM CrpeAvHra U PocTomM obbema CpeauHHbIX XpPebToB MUPOBO-
ro okeaHa [89]. K koHuy nosgHero mena ypoBeHb MopA, npesbiwarowmnin Ha 110—300 m
COBpEMEHHbIW, AOCTUr CBOEW MakcumanbHowW oTMetku (89, 90]. B pesynsrate okasanuce
3aTonneHHbIMU BONBLWIMHCTBO CyWEcTBOBaBWMX B EBpONe HEBbICOKUX NOAHATMIA M 06pa-
30BancA rpomaaHbiii 6accerH, BHOBb, KakK UM B MO3AHEN tOpe, COEAVHUBLUMIN apKTU4ecKue
MOpA ¢ mopAMK ATnaHTuxu, Tetuca, 3anaaHoi Esponsi u Pycckon nnatdopmei. Teppurex-
HOE OCafKOHaKOMNMEeHWe COXPaHUNOChL TONbLKO BONU3W rOpHbIX uenen, hopmMUpyrWNXCA B
peynbrate KMMEPUNCKOo-napaMmunckux asmxeHnn. O6craHoBka obwupHoro wenbda, ceoboa-
HO OTKPbLIBAIOWErocA B CTOPOHY ATnaHTUYeCKOro okeaHa, cnocobecTeoBana GbictpomMy pocty
6vonorvyeckoi NPOAYKTUBHOCTU U (HOPMUPOBAHUIO  XapaKTepHOro  FOPW30Ha NUCYEro
mena Esponbl.

B pesynsTate nosgHemenosbix aswkeHu B 3anagHom Tetuce n AtnaHTuke 3anagHo-
EBponeiickaAa nnuTta OKa3biBaeTCA MPaKTUYECKWU MOMHOCTbIO NpuuneHeHHon & EBpasuu.
370 cobBbITME 3HAUUTENBHO WM3MEHUNO XapaKTep OTHOCUTENIbHbIX B3aUMOAEWCTBUIA MeXAay
TpemAa Kpynhenwumu namtammu 3anagHon Apktuku. Mexay Espaswen u ['peHnanavein
dopmupyeTcA HOBaA rpaHuWua, NpPoxoAAwan mexay [peHnanguen u Wnuubeprenom. O06-
uwee Bosabimanue lWnuubepreHa, nepepbiB B OCaAKOHAKOMNMIEHUW HaApAAY C TPaHCrpeccuen
B CMeXHbIXx 0b6nacTax, cneabl AehopmMaummn ¥ 3po3Mm — BCE rOBOPUT O TOM, YTO B NO3AHEM
Meny Ha 3TOM OTpe3Ke rpaHuubl npeobnagana obcraHoBka cxkatua [51]. B CBepapynckom
6acceriHe B NepBOW NOSIOBUHE NO3AHEr0 Mena OCaAKW OTNAaralwTCA ewe B MenKOBOAHbIX
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MOPCKUX YCNOBUAX, OAHAKO Y)Xe B KaMMaHCKOM BeKe MOpe HaunHaeT OTCTYNaTb Ha wor u
NPOMCXOAMT YacTUYHOE BO3AbiMaHue W 3pO3vA cesepHoro obpamnenus GacceitHa [53, 54].
OTU ABMKEHWA OKa3bIBAOTCA MEpPBbiMU NPEeABECTHUKAMU MHTEHCUMBHbIX CKNnaa4aTbiX aedop-
Mauui (3ypukaHckas oporeHuyeckas asa) , oxsaTuslumx 6acceiH B paHHeTpeTUYHOE BpeMA

K koHuy nosgHero mena ApkTudeckuii 6acceilH 3amMbikaeTcA B rpaHunuax, 6nmskux K coe-
pemeHHbIM. OT Ckanucteix rop Amepuku Ao CuxoTa-AnuvHA B YCNOBUAX aKTUBHOW KOHTU-
HEHTaNLHOM OKpauMHbl NPOAOSKAET Pa3BUBATLCA MPOTAXEHHbIW BYnNKaHUMuecKuit noac. Bo-
cTouHee ero B npegenax Maneo-Tuxoro okeaHa BO3HUKAKT HOBblE OCTPOBHbLIE ayru (3anaa-
Ho-KamuaTtckana 1 ap.) .

Mo-npexHemMy BO MHOrOM rMMOTETUYHON OCTEETCA reoAuHamMniKa BHYTPEHHUX yacten ApK-
Tuveckoro 6accenHa. AHanu3 nepemelleHnin Espasuatckont u CeBepo-AmMepUKaHCKOW NavT
nokasan, 4TO B NO34HEM Meny B panoHe xp. Anscta-MeHaeneeBa oHU A0OMNXKHbI Bbinn cbnu-
xatecA [25] v BenuumHa 3TOro CHAMMKEMUA MOrna AOCTUraTh 3a KamMnaHMaacTpuxTCKoe
spemA 150—200 km. Bo3amowHo, 4TO cam xpebGerT BO3HMK 32 CueT cokpaiueHua u aedopma-
unu Kopbi KaHagcko# KoTnoBuHbl. Haxoaku 8 ero npegenax riyboKoOBOAHbBIX KPEMHUCTbIX
OTNOXEHWUI MO3AHEeME3030MCKO-KalHo30MCKoro Bospacta [9] ceuaeTensCTBYOT O TOM,
4TO BO3AbIMaHWe MOrno HavatbcA B naneoreHe. OaHoBpemMeHHO B Tbiny Xp. Anbda-MeHae-
neesa packpsiBanach KoTnoBuHa Makapogea, nofobHO TOMY, KaK 3TO NPOUCXOAUT B OKPavH-
HbIX MOPAX 3a OCTPOBHbIMU Ayramu. Ha nNpoaomKeHUW CNPeArnHroBOW 30HbI KOTNOBWHbI
MakapoBa, B fipefenax KOHTUHEHTa, (Jopmuposanace HwkHeuHAUrMpckana pudiToBaA 30Ha
[91], xoTopylo moOxHO npocneauts oT HosocubBuMpCKUX OCTPOBOB Ha cesepe A0 OXOruH-
CKOro Aona Ha tre no NOABNEHUO COOTBETCTBYHOWMX CTPYKTYP ¥ BYNKAHUTOB KOHTPacT-
HOW nNunapuT-6a3anLTOBOW accouuaunn.

SAKNWYEHNE

MpoBeneHHbI aHanNU3 NO3BONAET CAENATL CNEAYIOLLUE BbIBOAI.

1. Me3zo3olickan UCTOPUA Pa3BUTUA apPKTWUYECKOrO CerMeHTa 3emnu, NpuBeawsas K obpa-
3oBaHuio CesepHoro flefoBUTOro okeaHa, ABNAGTCA OAHWM W3 3NU30A0B Pacnafa CynepKoH-
TUHeHTa [laHreA. POpMUPOBaHMA apKTUYECKUX OKeaHWYecKux GacceliHoB NpoTeKano Ha doHe
ApobneHnA W pacTacKMBaHWA OTAENbHbIX YacTeil JlaBpasWu M OAHOBPEMEHHO MPUYMEHEHA
K Hel HeBONbLMUX MUKPOKOHTUHEHTOB.

2. CoBpemMeHHaA reorpatmyeckan MO3UUMA OTAENbHbIX BIOKOB, HbIHE BKIOYEHHBIX B
KOHTUHeHTanbHble maccusbl Espasun (Omononckoro, Yykotckoro, Hosocubupckoro)
u CesepHoit Amepuxu (Creioapta, Anacku u ap.), CYLLECTBEHHO OT/IMYAETCA OT UX NOno-
YKEHWA B NPOLUIOM. A

3. KoHCTPYKTHBHbIE U AECTPYKTUBHbLIE NPOUECCHI, MPOMCXOANBLUNE B APKTUYECKOM pe-
rMOHe, ABNANUCL B 3HAYUTENLHOW CTENeHn peakuueil Ha B3aUMOAENCTBUA KPyNHenwmx
nutocdepHbix NanT: EBpasuarckon, CeBepo-AmMepuKaHCKoi n TUXOOKEaHCKOMN.,

lMpeanoxeHHan PEKOHCTPYKUMA HECOMHEHHO ABMAGTCA OAHUM U3 BO3MOXHbLIX BapWaH-
TOB WHTepnperauvu reonoruyecko WCTopun ApPKTUHECKOro peruoHa. MHorue Bonpocsi
HYXAAKTCA ewe B cyuwecTseHHon aopabotke. B nepsyto ovepeas 3To Kacaetca obnacrei,
NorpaHuYHbIX MeXay [aneo-TUxMM OKEeaHOM M KOHTUHEHTANbHLIMM Maccamu Espasun
u CesepHoit AMEpUKM, 4TO CBA33aHO C NpeoBnajgaHMeM 34eCb MPOLECCOB cybayKkuum, ak-
Kpeuun n Konausum, 3aTpyaHAIWMX NaneoreogmHamMmyecKnii aHanua.
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