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Ha ocHOBe n3yueHnsl KOMIZIEKCOB BOJHBIX ITATMHOMOP(® B TOJIOLEHOBBIX OCafIKaX ABYX KOJIOHOK, MTOTyYeH-
HBIX U3 BOCTOYHOIO Ilejb(a Mopsi JIanTeBbIX, peKOHCTPYHPOBAHbl OCHOBHBIE 3Tallbl IOCIEIETHUKOBON
TpaHcrpeccud 3a nociegnue 11.3 Toic. geT. B aTo Bpemst BHewmHuii menbg Mopst JlanteBbix (rayouna 51 m)
y>Ke OBbLI 3aTOoIJIeH, HO B mepuof BpeMeHnn 11.3—10.3 Toic. JeT Haxoamsca B 00JaCTH 3HAYNTENBHON MIPECHO-
BOJIHO! aKKyMYJISIIUK B YCIIOBUSIX HEMIOCPENICTBEHHON GM30CcTH peyHoro yerbsl. Ha 1-1.5 Thic. et mo3nHee
OBLI 3aTOIVIEH BHYTPEHHUI 11enbd (raybuHa 32 M), HO OCTaBaJICs MO BIMSHAEM PEYHOr0 CTOKa A0 7.4 ThIC.
1.H. Bpemennoit uarepsan 10.3—7.4 ThIC. 1.H XapaKTepu3yeTcsd MpeoOialaHieM B COCTaBe BOJHBIX MaJIHHO-
Mopd nmcT guHodaarennat Operculodinium centrocarpum, TOSBIICHIEM O0JIee TEIIIONOONBBIX BUIOB IUHO-
LVICT ¥ NOBBIIIIeHNeM 3HaueHnii AH-KpuTepnsi, 4To roBOpPHT 00 YBEIMUYSHNH NOCTYIUICHNS Ha 1eTbg MOpsi
JlanTeBbIX OTHOCUTENBHO TEMIBIX CEBEPOATIAHTUYECKUX BOJI. Y CIIOBHS, OM3KUE K COBPEMEHHBIM, YCTAHO-
BHJINICh HA BHEIIIHEM IIeJIb(e Mopst JIanTeBbIX puMepHO 8.6 ThIC. J1.H, HA BHYTPEHHEM — OKOJIO 7.4 ThIC. JI.H.

1. BBENEHUE

Mope JlanTeBbIX, pacnONIOXEHHOE B LEHTPAb-
HOH yactu EBpasuiickoro cekropa ApkTuku (puc. 1),
UTpaeT KIKYEBYIO POJb B (POPMHUPOBAHUU JIEJOBO-
rupiposioruyeckoro pexuma CepepHoro JlegoBuToro
OKeaHa Omarofapsi OOMJIBHOMY PEYHOMY CTOKY B
JeTHUN nepuop u GopMUPOBAHUIO JILIOB B Mpefeiax
noabIHbY 3uMoH [12]. JIeTom Ha wenbd mopst JlanTe-
BBIX €3KEeTO/IHO MOCTYIMAeT OKOJIO YeTBEPTH CyMMap-
HOT'O MPECHOBOIHOTO CTOKA B APKTHUYECKHUI OKeaH,
rJaBHBIM 00pa3oM, 3a cyet croka p. Jlena [23, 24].
OTH npecHble BOAIbI, paclpefiestomuecs B TOBEpX-
HocTHOM crnoe Bopi CeepHoro JleqoBUTOTO OKeaHa,
B 3HAUHWTEIbHON CTEeNeHU OOCSCIeUYnBAIOT CTAOWIIb-
HOCTb CTpaTU(UKALUU €TO MPHUIIOBEPXHOCTHBIX BOT
[3]. Kpome Toro, nonbiHbs MOps JlanTeBbIX, COCTaB-
nsroras 1/3 gacts Benmmkoit CubupcKoi MONMBIHBH,
ABIISIETCA OTHAM U3 OCHOBHBIX HCTOYHUKOB MOPCKHUX
JBAOB B APKTHUKE B 3UMHUI IEPUOJT, KOTOPbIE BKITIO-
YalOTCsl B TPAHCIIOJSAPHBIA ipeiid abaos [4, 44]. Ta-
KUM 00pa3oM, N3y4eHNe COBPEMEHHBIX U MaJIeOTusl-
POJIOTNYECKUX MPOLECCOB B Mope JlanTeBbIX UMEET
BaxKHOE 3HAYEHUE IS IOHUMAHUS IpoueccoB ¢op-
MHpPOBaHUS BOAHBIX Macc U ux 3Boumtonuu B CeBep-
HOM JIeTOBUTOM OKEaHe.

KoHen mo3gHero miencromeHa O3HaMEHOBAJCS
3HAYUTEJbHbIM TOHUKEeHHEeM YpoBHsI CeBepHOro
JlepoBuToro okeana [9]. OOmupHBIE MPOCTPAaHCTBA
mesbga Mops JlanTeBbIX B MakKCUMyM perpeccuu
MIPEAICTAaBISIIN COOO0I apKTUYECKYIO JIECCOBO-JIEMIO-
BYIO paBHHMHY, KOTODPYIO IIepeceKkaju Iajeopycia

pex Jlena, Slna, Onenek, Anabap, Xaranra [26, 31].
XoJ TOCTIIISIIUAILHON TPAHCTPECCUU U HEKOTOPbIE
OCOOEHHOCTU M3MEHEHWH CeMMEHTAIMOHHBIX MPO-
1eccoB B Ipefiesiax Mopsi JIanTeBbIX K HACTOSIIEMY
BPEMEHH JOCTATOYHO XOPOIIO HM3yY€HbI, TIIABHBIM
o6pa3om, Orarofapst KOMILIEKCHOMY HUCCIIEJOBAHUIO
KOJIOHOK JJOHHBIX OCafIkOB M UX JE€TAIHHOMY pPajuo-
yIIIepOJHOMY aTupoBaHuto [15]. BmecTe ¢ TeMm, faH-
HbI€ O PETHOHAJIBHBIX ¥ BDEMEHHBIX N3MEHEHNUSIX Ta-
JIEOTUPOJIOTHUECKUX TapaMeTPOB, TaKNX KaK COJie-
HOCTb MOBEPXHOCTHBIX W MPUJOHHBIX BOJI, JEIOBbIE
YCIIOBHSI, PEYHOH CTOK, pacnpefieIeHre BOTHBIX Macc
B Mpoliecce MUTpaLUH K 10Ty OEperoBoil JUHNU elle
HEMHOI'OYUCIIEHHEI [15, 46, 48].

B mocnepgnue ropbl B MpakTHKE PEKOHCTPYKIWIA
MaJIEOTUAPOTIOTHYECKUX OOCTAaHOBOK B HIETH(OBBIX
MOpsAX APKTUKH Bce OOJbliiee 3HaUeHUe puodpeTa-
€T M3y4eHre BOTHBIX MAIMHOMOpP®, KOTOPbIE BKITIO-
YJaroT B ce0sl, B IEPBYIO OUEPENb, IIUCTHI MOPCKUX BH-
IOB rHOIIareIIaT ¥ IPECHOBOHbBIE 3€TIEHbIE BOJO-
pociu, a TakXke aKpUTapXd, OPraHWmYecKyH YacThb
ckenera ¢opamuandep W Jpyrue OpraHuIecKue
OCTaTKM BOJHBIX MUKpoopranusmos [33, 34, 35, 39,
40]. BrisiBiieHHAS CBSI3b BUOBOI'O ¥ KOJIMYECTBEHHOT'O
pacnpefieieHns BOAHBIX MAIMHOMOP® B MOBEPXHOCT-
HBIX OCafIkax apKTHYECKUX MOPEH C TUIPOIOTHYECKH-
MU TTapaMeTpaMy MO3BOJISIET YCIENTHO UCIOMb30BaTh
UX JJIs1 AJIEOOKEAHOJIOTHYECKUAX PEKOHCTPYKIHi [19,
20, 38,40, 41]. ITpeacraBieHHbIE B HACTOSILEH CTaThe
MaTepHualbl NCCIENOBaHNI BONHBIX MAIMHOMODP() B
IeTaJbHO NaTUPOBAHHBIX KOJIOHKAX JOHHBIX OCajl-
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Puc. 1. MecronosnoxeHue uccnegoBaHHbIX KONOHOK PS51/135-4 u PS51/092-12 B mope JlanTeBbIX.

KOB U3 I0r0-BOCTOYHOM YyacTu MOops JIanTeBbIX ABIsI-
FOTCSI OTHOM U3 MEPBbIX PEKOHCTPYKIUHN MOCTIISIIN-
alIbHBIX NAJIE0OOCTAHOBOK B APKTHYECKUX MOPSX
EBpazuu 3a nocnepaue 11 ThIC. JET € UCIOJIB30BaHU-
€M BOJIHBIX aJuHOMOPQ.

2. MATEPUAJI 1 METOJbI
NCCIIEJOBAHNN

WccnegoBanHble  KOJIOHKW — JIOHHBIX — OCagKOB
PS51/135-4 (76°10' c.am., 133°15' B.j1., ryOuHa MoOpst
51 m) m PS51/092-12 (74°36' c.m1., 130°09' B.11., T1y6H-
Ha Mops 32 M) ObUIM NOJyYeHbl B BOCTOYHOH 4acTH
menba Mopst JIanTeBbIX B XOie pOCCUIICKO-TepMaH-
ckoit akcrieguum TRANSDRIFT V B aBrycre 1998 r.
Ha Hay4HO-HcclegoBaTelbckoM cyaHe [lomapmrepn
[30], B mpenenax nogBOAHBIX NOJIMH peK AHbI 1 JIeHsl,
cootBeTcTBeHHO (puc. 1). Komonka PS51/135-4 nmm-
HOHM OKOJIO 5 M OXBaTbhIBAaeT, COTJIACHO JIETAIHLHOMY
PafroYIIIEpOIHOMY IATUPOBAHUIO, BpEMEHHOI UHTEP-
Ban 11.3-5.3 teic. 1.1H. [Inuna kononku PS51/092-12 co-
CTaBJISIET OKOJIO 6 M M COOTBETCTBYET MOCIEHHUM
9 teic. neT. IlpeoOpa3oBaHue MOJTYYEHHBIX PaUO-
YIJIEPOINHBIX TATHPOBOK B KaJEHAAPHBIN BO3PACT ObI-
JI0 IPOBEIEHO HAa OCHOBE YCTAHOBJIEHHOTO pe3epByap-
Horo addekTa ¢ nomomisio nporpamMmmel CALIB 4.3
[15, 54].

O6pa3sipl U3 KOJIOHOK OTOMPATHCH C MHTEPBAJIOM
10 cM. [Inst neneil uccneqoBaHUs BOJAHBLIX TMaJUMHO-
MOp( NPUMEHSIICS CTaHAAPTHBIN MATMHOIOTMYECKUI
MeTop [35], B COOTBETCTBUH C KOTOPHIM PacTBOPEHHUE
KapOOHATOB U KPEMHECOCP3KAINX YACTHL] IPOBOJIU-
70ck ¢ ucrionb3oBanneM costaoin (HCI) m propoBopo-
ponnoit (HF) kucnot [13]. [1ns ynanenus u3 o6pa3uos
METMTOBBIX YaCTHIl, MpenapaTbl ObUTN MPOUIBLTPO-
BaHbl yepe3 PUIbTPhI ¢ AuamMeTpoM nop 7-10 Mxm.
Ornpenenenrie KOHIEHTPAIUN BOTHBIX TATMHOMOP®) B
ocajikax MPOBOJIMIIOCH METOAOM TOGABIICHUS B Ipena-
paThI (PMKCHPOBAHHOTO KosmiecTBa crop Lycopodium
clavatum [53]. ViccienoBaHue BOIHBIX TATHHOMOP) B
obpasuax M MoAcyeT WX KOJMYECTBEHHOTO cofepKa-
HUSI IPOU3BOAMIICS HAa CBETOBOM MUKpoOckore Neovar
2, npu yBemmuenun 400% u 1000%. B kaxkgom obpasie
6b110 UaeHTHGUIPOBaHO Kak MuHUMYM 100 1uct nu-
HO(paremar.

JI71s1 peKOHCTPYKIMI U3MEHECHUI TIOCTYIVIEHUS HA
mwenbg Mops JIanTeBbIX TPECHBIX BOJ UCIIOIb30BAI-
csi CD-kputepuil — COOTHOLIEHUE COAEpPKaHUS B
ocajKax IPeCHOBOJHbIX 3€JI€HbIX BOJOPOCIEil, KOTO-
pble IPHUHOCSATCA Ha IIENb( C peYHbIMU BOJAMHU, U
MOPCKHUX IUCT AMHO(IIAreiar.

YcTaHOBIIEHHAs] KOPPESILU MEX/Y COlep>KaHuU-
€M B NMOBEPXHOCTHBIX OCajikaX apKTUYECKUX MOpel
LUCT FeTepOTPOMHBIX BUAOB AMHO]IAreIIIaT U MPO-

OKEAHOJIOT'UA Ne 5

TOM 46 2006



W3MEHEHNS MTAJIEOTMIPOJIOTMYECKUX YCIIOBUIM B MOPE JIATITEBBIX

MOJIKUTENBLHOCTBIO JefoBoro nokposa [17, 40] mo3-
BOJISIET MCHOJIB30BaTh /ISl HaleOPEeKOHCTPYKIUI
AH-xpuTepuii — OTHOILLIEHUE COfepKaHus UCT aBTO-
TpO(pHBIX BUAOB AMHOQIIArEaT (BUAOB HOPSAKA
Gonyaulacales, a Takxe nuct Pentapharsodinium da-
lei) k rereporpodHbIM BuaM. AH-kpurtepnit (nnm
GP-kputepuii, [17, 40]) MoXeT ObITH MCIOIB30BaH
[JIs1 pEKOHCTPYKIMIA naseonpoaykTuBHoctu [17, 40],
MPOAIOIKUTENHLHOCTH JiefloBOoro mokposa [40], a Tak-
K€ CIY>KUTb MHANKATOPOM IOCTYIIJIEHUS CEBEPO-aT-
JIAHTUYECKUX BOJ] B apKTUUYecKue Mops [42].

3. OPOT'PA®UA 1 ITOCTTIIALNAIIBHAA
CEJUMEHTALNA MOPA JIAIITEBBIX
1 COBPEMEHHBIE JIETOBO-
T'MOPOJIOTMYECKHUE YCIIOBUA

Oporpadgus n nocrriasnuanIbHasi ceJMMEHTANHUS.
Mope JlanTeBbIX, paclOJI0KEHHOE B LIEHTPATBHON
yactu EBpasuiickoro menbga ApKTHKH, NPEACTaB-
ageT co0Oll MEJIKOBOAHBIA OKpauHHBIA OacceiH,
72% XOTOpOro 3aHMUMaeT HaKJIOHEHHasi K CeBEpPY
MOpCKasi paBHIHA C TilyOnHaMu 0Kos1o 50 M, ImpuHa
KOTOpoii cocraBisgeT okono 300 kM Ha 3amaje u fo-
cruraet 6oniee yueM 500 XM Ha BocTOoKe [2, 27, 56].
O6nacTe MaTEpUKOBOrO CKJIOHAa HAYMHAETCS NpPH-
MEPHO Ha mapajuiend 77° c.al. U XapaKTepusyeTcs
BechbMa pe3KuM yBedaudeHueM riayounsl o 1000 M u
Oonee. MaTepuKOBbIil CKJIOH Mops JlanTeBbIX Ha
BCEM TMPOTSCKEHNM IMUPOKWiA. MecTtaMu OH WMeeT
CTYMEeHYaThId Npoduib, HA MHOTUX y4acTKax Mmpef-
CTaBJIEH HAKJIOHHBIMH aKKyMYJISITUBHBIMU PaBHUHA-
M. Ha MaTeprKOBOM CKIIOHE BBIJIEISFOTCS HECKOIb-
KO KaHbOHOB, MPHUYPOUYEHHBIX K YCThSM KPYIHBIX
MOABOAHBIX goJymH [10].

CornacHO HOBEMIINM JIaHHBIM U Taseoreorpadu-
YECKUM PEKOHCTPYKIWSIM IIeib¢ Mops JlanTeBbIX B
MO3/THEM TUIEHICTOIIeHEe HAaXOAWIICS BHE 30HbBI PacIpo-
CTpaHEHUsI JICTHUKOBBIX TOKPOBOB [9, 55], u B mepuop
MaKkCHMyMa TIOCIIeTHETO OJIefleHeHNs Ha IIeb(pe Mo-
ps JlanTeBbIX Mpeobiafgany MpoIecchl cyGaspaabHO-
0 OCaAKOHAKOIIEHUsI U (POPMUPOBAHMS MHOTOJIET-
HEMEP3IIBIX TOJII] B YCIIOBUSIX KPUOAPUTHOTO KITMMa-
Ta [9, 51, 52]. Bo BpeMms HOCTIIISNHMAIBLHOTO
MOBBIIIEHNUS] YPOBHS MOPSI MaKCUMaJbHbIE CKOPOCTH
OCaJIKOHAKOIUICHNS, 00YCIOBIIEHHBIE KaTacTpoduye-
CKH OBICTPBIM pa3pylICeHUEM TOJII] MHOTOJIETHEMEP3-
JIBIX TIOPOJ 1 aKKYMYJISILIEN peYHOi B3BECH, YCTAHOB-
JIEHBI B TIpefieliax MOTpeOeHHBIX MMAIEOIONNH KPYII-
HEWIINX peK, IPEHUPYIONINX mesbg Mops JlanTeBbIx
(JIenn1, Sub1, XaTaHru), a Tak:Ke Ha CyOMepummo-
HaJbHO OPHEHTHPOBAHHBIX WX TMPOJOILKEHHUSX Ha
KOHTHMHEHTAJILHOM CKJIOHe (cM. puc. 1) [14, 31, 32,43].

JepoBo-rugponorudeckue yciaosuss. CoBpeMeH-
Hasl THAPOJIOTMYECKAsl CHTyalusl Ha Iejibe MOops
JlanTeBBIX ompenessieTcs, TIaBHBIM 00pa3oM, TO-
CTYIUICHHEM apKTUYEeCKUX BOJHBIX Macc ¢ ceBepa |
peuHbIX BoJ ¢ ora [23, 28]. Okono 70% exkerogHoro
CTOKa MPECHBIX BOJI MOCTyIMaeT B Mope JlanTeBbIX B
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pe3ynbTaTe cToka p. Jlena, npruiyemM OCHOBHO CTOK B
HacCTOsIIee BpeMs HalpaBJeH K BOCTOKY U CEBEpO-
BOCTOKy, qTOo onpenenﬂeT BBICOKHE FpalII/IeHTLI CO-
JIEHOCTH BOJi B IOTO-BOCTOYHOH yactu Mops [21].
TemmepaTypa MOBEpPXHOCTHBIX BOJI B MOpE M3MEHs-
etcsa oT 8—10°C y mo6epexns 1o —1.5°C B ceBepo-Bo-
CTOYHOM yactu Mops [21, 22, 23].

ATnaHTHYeCKUe BOAHBIE MAacChl OTHOCITCH K
KJIFOUEBBIM KJIIMMaToOOpa3ytomuM ¢akTopaM ce-
BEPHOI MOJIIPHON 06JIACTH, PO KOTOPBIX CBOJUTCS
K MEepeHocy TeIlla U CoJieil N3 YMEPEHHBIX MIUPOT B
nossipabie. B Mope JlanTeBbIX aTIIaHTHYECKHUE BOJBI
OKa3bIBAIOT IOCTOSHHOE OTEIUISIONISe BIHUSHUE Ha
rny6uHax 6onee 100 M [22], a UX NPOHUKHOBEHNUE Ha
mebg 3aBUCUT OT ATMOC(EPHON HUPKYJIISINAU U pe-
BEPCUBHBIX IPUOHHBIX TeueHull [22, 49].

Mope JlanTeBbIX MOKPBITO JHAOM B TeueHUE 9—
10 mecsueB B ropy. 3UMHSIA NONbIHbS Mops JlanTe-
BbIX, Pa3feIsoLas Ipuliai u MaKOBbIA Jef, IBJISET-
Csl OJHUM M3 OCHOBHBIX UCTOYHUKOB MOPCKOTO JIbJa
Apkrukiu [1, 4, 5, 44].

4. OCOBEHHOCTHN ®OPMHWPOBAHUMSI
ACCOLIMALIMHM BOJHBIX ITAJTMHOMOP®
B OCAJIKAX MOPA JIAIITEBBIX

Boanbie natnHOMOpP(dbI B IOBEPXHOCTHBIX OCANi-
kax mops JlanreBbix. CoriacHo pe3yjabTaTaM Ipef-
IIECTBYIOIINX NCCIIEOBAHUN, YCTAHOBJIEHHBIE B I1O-
BEPXHOCTHBIX Ocafikax Mops JIanTeBbIX BOHBIE Ma-
AuHOMOP(BI BKIIOYAIOT IMCThI AUHOIAresnar,
3eJIEHbIE BOJOPOCIHN, aKPUTAPXH, & TAK>KE OpraHnye-
CKHME OCTATKH{ pa3lINYHbIX BUOB 300IIaHKTOHA [33,
34, 39, 40]. Cpenu BOJHBIX MAJIMHOMOP( Kak IO BH-
JOBOMY COCTaBY, TaK W MO YMCIECHHOCTH JOMHUHHUPY-
FOT LUCThI MOPCKHUX BUOB AUHO(JIAreIaT, sSBJIsIO-
LIUXCSl HApsIy C AMaTOMESIMU Befyllei rpynmnoi ¢pu-
TOIJIAaHKTOHA B apKTU4eckux Mopsx [8]. HecmoTps
Ha TO, YTO JUIIb 1/5 YacTh BUAOB AWHOIATEILIAT
00pa3yeT IUCThI, COXpaHAIoLIuecs B ocafgKkax [8], BbI-
sBJIE€HA BbICOKass MH(OPMATHUBHOCTb JUHOLMCT IS
O6mocTpaTurpapuIecKnx WCCIEHOBAaHNI M PEKOH-
CTPYKIHI pa3INYHbIX TapaMeTPOB BOAHBIX Macc, Ta-
KUX KaK TeMIlepaTypa, COIEHOCTb MOBEPXHOCTHBIX
BOJ|, MPOJOJIKATEIBHOCTD JEAOBOro mokpona [20,
41]. B xauecTBe MHUKATOPOB PEYHOI'O CTOKA U UH-
TEHCUBHOCTHU €O MOCTYIUIEHHS HA IIEeNb( U KOHTH-
HEHTAJIBHBIN CKJIOH apKTHYECKUX MOPEN UCHONb3Y-
FOTCSl IPECHOBOJHBIE 3€JIeHbIe BOOPOCIH, a TaKXKe
UX KOJNYECTBEHHOE COOTHOIIEHNE C IUCTaMH AMHO-
¢pnarennar [39].

KoHneHTpanuy AUHONKCT B UCCIEAOBAHHBIX TI0-
BEPXHOCTHBIX OCafikax Mops JlanmTeBbIX BapbUPYIOT
oT 3 o 4000 nucT Ha rpaMM CyXOro ocajka, a 3eje-
HbIX Bofopocnei — ot 7 1o 3800 cooTBeTCTBEHHO [34,
35]. bnarogapsi MpUTOKY MPECHBIX BOJ KOJIMYECTBO
UCT frHO(IIAreNaT B NpuOPekKHbIX pailoHaX MOPS
JlanTeBbIX, HAXOMSIIUXCS TIOJ BIUSTHUEM CTOKa peK
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Jlena n SlHa, CpaBHUTEIBHO HEBEJUKO, B TO BpPEMS
Kak npeobnafaroliee 3HaUeHUE UMEIOT 3€JIeHbIE BO-
popocnu. B ceBepHO#l, HamOosee yHaleHHOH OT
YCTBEB pPeK YacTu Mops JlanTeBbIX B MOBEPXHOCTHBIX
ocajikax npeobagaroT UCThI JUHO(pIarewar, a Ko-
JIMYECTBO TPECHOBOIHBIX BOIOPOCIEN PE3KO COKpa-
maeTcs [34].

Coo011ecTBO 3€lIeHbIX BOJOPOCIEN NMpefcTaBe-
HO pogom Pediastrum u Botryococcus cf. braunii, xa-
pakTepHbIMH 151 pek CuOupu. 3TU BUAbI IPECHO-
BOJHbIE, CIE€AOBATENBLHO, UX MOSBIEHHE B MOPCKUX
ocajikaX CBHUJIETEIILCTBYET O MOCTYIJIEHMU PEYHBIX
Boj [33].

B mope JlanTeBbIX ycTaHOBIEHBI TPU OCHOBHBIX
TUNA KOMIUIEKCOB IUCT auHodnaretat [33]. Ux
pasnuunsg 00yCIOBIEHBI, TNIABHBIM 00pa30oM, Tpaju-
E€HTaMH COJIEHOCTH M Temmnepatypbl. CooOIiecTBo
AMHOLMCT BHYTPEHHErO MIeib(a XapaKTepH3yeTcs
npeobGiaganuem |slandinium minutum u 1slandinium?
cezares.l. DT BUIbI aflaliTHPOBAHBI K YCIIOBUSIM HU3-
KOH COJICHOCTH MOBEPXHOCTHBIX BOJl M XapaKTePHbI
IS IOJISIPHBIX U CYOIOJISIPHBIX IIHUPOT CEBEPHOIO U
FOKHOTrO nosnymapuii. IX BbICOKOE IIPOLEHTHOE CO-
fep>kaHue B ocafikax (35% u 6onee) xapaKTEpHO A1
PafioHOB C IPOAOJIKUTEIIBHBIM JIEAOBbIM IIOKPOBOM
(6osee 9-10 mecsuEeB B TOY) ¥ IETHUMH TEMIIEPaTy-
pamu, peako npesbimarommmu 7°C [20, 34, 35, 50].
17151 ceBepO-BOCTOYHOI YaCTH BHEIITHETO IIeNIbha MO-
pst JlanTeBbIX XapakTepHO npeoGnananue Brigante-
dinium spp., — BIIa, KOTOPBII MOXKET CyIIECTBOBAThH B
OTHOCHUTEJIFHO IIMPOKOM JMaIla30He TeMIEepaTypbl U
COJICHOCTH TOBEPXHOCTHBIX BOJI. JTa IyicTa NpUHA/-
JEXUT IUIAHKTOHHBIM BUAaM JUHO(aremiaT popa
Protoperidinium. MI3BecTHO, 9TO BUJILI 3TOTO POJia SIB-
JSIFOTCSL TeTepOTPOdaMi, 1 OCHOBHBIM HCTOYHMKOM
UX MUTAHUS SBISIOTCS AUATOMOBBIE BOJOPOCIU Poia
Chaetoceros, BupibI KOTOPOrO 4acTO JOMHHHPYIOT B
IJIaHKTOHE apKTU4ecKux Mopen [29]. Apean Bbico-
KOl uuciIeHHOCTH pamHomuct Brigantedinium spp.
IPUMEPHO COBNAJAET C apeajloM pacIpOoCTpaHEeHUs
Chaetoceros [18]. Coo06111ecTBO KOHTHHEHTAILHOIO
CKJIOHA XapaKTepU3yeTCs] HAIMYUEM BHUJIOB CEBEPO-
aTJIaHTHYeCKOro mpoucxoxaeHus Operculodinium
centrocarpum u Nematosphaeropsis labyrinthus [33].
Hecmotps Ha To, yto Operculodinium centrocarpum
B HacTosllee BpeMsl BCTpeyaeTcs B IOBEPXHOCTHBIX
ocajKax MOJSPHBIX PETHOHOB, MAKCUMAIBLHOT'O O0H-
TS 3TOT BUJL IOCTUTAET B YMEPEHHOM 30HE, Ha CeBe-
po-Boctoke Atnantuku u Hopsexkckom mope [38,
50]. 3TO TOBOPUT O TOM, UTO €ro MOSIBJIEHUE B apK-
TUYECKHUX MOPSX BBI3BAHO IPHUTOKOM aTJaHTUYe-
CKUX BOJ], KOTOpbl€ NOJHUMAIOTCSI BBEPX 110 KOHTH-
HEHTAJIbHOMY CKJIOHY ¥ pacIpeielITFOTCs B pefiesax
menbda.

Pacnpenenenne B ocagkax Mopst JlanTeBbIx nucT
Polykrikos sp. (3mech u fanee — apKTUYECKHI THIT
[20]) orpaHuYe€HO OTHOCUTENHLHO HU3KUMU 3HAUCHMU-
sIMU TEMIIEPATYPhI U COICHOCTH, OT —1.3° 10 2.2° n oT
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17 mo 26%o, COOTBETCTBEHHO. DTOT BHJ], BO3MOXHO,
SIBIIIETCA 9HAEMHUKOM apKTHYECKOTro peruoHa [33].
CoBpeMeHHOe pacnpefesenue nuct Buga Pentaphar-
sodinium dalei orpannyeHo cyOapKTHYSCKUMH yCIIO-
BusiMu [25, 20]. B noBEpXHOCTHBIX OCagKaxX MOPs
JlanTeBbIX 3TOT BUf OB OTMEYEH JIUIIH B HECKOIIb-
KuxX o0pasnax, U ero cojepkaHue He NPEeBBIIIAI0
4.9% [35].

[anHble TO reorpauueckoMy pacnpocTpaHe-
HUIO COBPEMEHHBIX LIMCT AMHOIIAreaaaT U BbISB-
JIEHHAs UX CBSI3b C TU/IPOJOTUYECKUME TapaMeTpaMu
ObLIM TIOJIOXKEHBI HAMU B OCHOBY Iajieoreorpaduye-
CKUX PEKOHCTPYKUUI IpU UCCIeOBAaHUU T'ONOLEHO-
BBIX OCaJIKOB MOp# JlanTeBbIX.

Bopnble najmmHOMOp(BI B KOJOHKAX NOHHBIX
ocaagkoB Mops JlanreBbix. BogHble mannHoMOpdbI
OBIIIM U3yYEHBI HAMH B JIBYX KOJIOHKAX, IOJTy4YEHHBIX
B IOT'0-BOCTOYHBIX pailoHax MOps1 JIanTeBbIX B IIpefe-
Jlax MOrpeOeHHbIX MAIeOA0NHH pek JleHa u SHa (cMm.
puc. 1), rae ycTaHOBIIEHBI BBICOKHE CKOPOCTH OCATKO-
HaKOILIEHUs B royolueHe [14, 43], 4To 103BONIMIO HaM
OCYILIECTBUTH JIeTAIbHbIE NTAJIEOPEKOHCTPYKINN.

Mannaomopds! B ocagkax komonku PS51/135-4.
Ocagkn  komonkm PS51/135-4 xapakTepusyrorcs
npeoOafgaHueM IUCT AUHOQIIAreiaT M 3eJIeHbIX
BOJIOPOCIEN B COCTaBe BOAHBIX maauHoMopd. Takxke
OTMEYEHbI aKPUTAPXU U OPraHNIECKUE YaCTU CKelle-
ToB (popamunugep. KoHIeHTpanusi AWHOIUCT B
Ocajikax KOJIOHKU B IIeJIOM BO3pacTaeT BBEPX MO IIy-
OMHE OT MeHeE YeM 25 HUCT/T B €€ HIBKHEN YacTH g0
2500 ucT/r B BepxHeit yacTu KosoHKH (puc. 2). C ue-
JIbI0 PEKOHCTPYKIMHA U3MEHEHUI PEYHOT0 CTOKA MBI
UCTOJIB30BANIM COOTHOLIEHNE MEKAY MOPCKUMHM LU-
cTaMu TUHOQIIAreIiaT U MPECHOBOJHBIMU 3€JIeHbI-
Mu Bopopocasimu (CD-kpurepwuit). IIpecHoBogHBIE
BOlopocin B ocapkax KosoHku PS51/135-4 mpen-
crasiennl Bugamu Pediastrum spp., Botryococcus cf.
Braunii. MakcuManbHble KOHIEHTPAIUHM 3EJICHBIX
Boopocien (mo 3000 Bomopociei/r) oTMeUYeHbI B
HUKHEN YacTh KOJOHKH (>420 cM), UTO COOTBETCTBY-
et kaneHgapHomy Bo3pacty 11.3-10.3 Teic. j1.H. Tak-
K€ HeOOJIBIION MUK COREP3KaHMUsI 3€JCHbIX BOJOPOC-
Jedl B ocajikax KOJIOHKU 3a(pMKCUPOBAH Ha IJyOuHe
okoino 80 cm (8.5-7.0 Thic. n1.H). CD-kpuTepuit B 1e-
aoM He mpesblmaeT 0.5, yBeauuyuBasch Ha IiyOuHE
80 cM (mo 0.9), 1 jocTUraeT MakKCHUMAaJILHBIX 3HAYEHMIA
(mo 20) B HmzkHe#t yacTu KonnoHkH (11.2—10.3 ThIc. 1.H).

Coo0111eCTBO IUHOLUCT B OCafIKax KOJIOHKU COCTO-
uT u3 14 BUAOB WM BUIOBBIX Py AUHOpIAreNaT,
[IPUYEM MAKCUMAalIbHOTO KOJIMYECTBA JOCTUTAIOT BU-
nel Idandinium minutum, Brigantedinium simplex u
Operculodinium centrocarpum. B 6oJIbIIHHCTBE 00-
pastoB npeobiagaer Islandinium minutum (o 80%),
YTO XapaKTEePHO AJI COOOIIECTB JUHOLUCT apKTHYe-
CKOro Ilenbga, BKIKYasl paiioHbl MonbIHbA [33, 40].
CopepskaHue B ocajikax KOJIOHKY BuoB |dlandinium?
cezare s.l. m Echinidinium karaense ne mpesbimraer
20-30%. OTHocuTedbHOE cofiepkanue Buaa Brig-
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Puc. 2. Pactipenienenne BOTHBIX NaTMHOMOpP® B ocajikax KoimoHku PS51/135-4.

antedinium simplex B neaoM moCTOSIHHO MO TTyOuHe
KOJIOHKHU ¥ cocTapisieT npumepHo 10-30%, a Brig-
antedinium sp. se npebImaeT 5%. LlucTobl aHIEMUY-
HOTO apkTudeckoro Buna Polykrikos sp. BctpeuaroT-
sl IPAKTUYECKH 10 BCEH KOMOHKE, KPOME HUKHEH €€
YacTH, OIHAKO OTHOCHUTENIBHOE COflepKaHUEe ITOTO
BUjia He npeBbImaeT 7%.

Bug — wuHpuKaTtop ceBepoaTIaHTHYECKHUX BOJ
Operculodinium centrocarpum u ero mMopdosioruye-
CKHE€ Pa3HOBUJHOCTU OTMEYCHBI IO BceN IJINHE KO-
JOHKHN. MakcuManbHOe OTHOCHTENBHOE COfiepKaHNe
aToro Buaa (>30%) NpUXOAUTC HA CPENHIOKD U HIXK-
HIOIO YaCTH KOJIOHKH, COOTBETCTBYIOIIIUE BO3PACTY OT
11.3 go 9.0 TeIc. 1.H, a ero nopeug O. centrocar pum-
APKTUYECKUI IPUCYTCTBYET B CPEAHEN YACTH KOJIOH-
KU 1 JOCTUTracT MaKCUMaAJIbHbIX 3HA4YEeHU! B HUHTEPBa-
ne sBpemenu 10.3-9.2 Teic. 1.H. MakcumanpHOe cofep-
>KaHUE B OCAIKaxX KOJIOHKU OTHOCHTEIILHO TEMIIOBOJ-
moro Bupa Jiniferites eongatus (8%) otHOCHTCS K
BpeMeHHoMY uHTepBaiy 7.5—10.3 Teic. net. Pacnpene-
nenne muct Pentapharsodinium dalei B ocagkax ko-
JIOHKY HEPAaBHOMEPHO: B HIDKHEH 4acTH 3TOT BUJ OT-
cyTcTByeT, B cpefHell yactu (10.3-8.6 ThIc. 1.H) ero
cofiepxanue He npesbimaeT 10%, a B BepxHen (IpH-
MepHO 7.5 TBIC. JI.H) Pe3KO0 Bo3pacTaeT JIo 52%.

AH-kputepuil, ykasplBalOIIUA Ha MPOFOJIXKU-
TENBHOCTH JIEJOBOTO NOKPOBA, TIIyOUHY MPOHUKHO-
BEHMS CBETa M YPOBEHBb NIEPBUIHON MPOJYKTHBHOCTH
B BBICOKUX IMMAPOTAX, MOXKET TaKXKe CIY>KUTD JOTOII-
HUTCJIBbHBIM I/IHJII/IKaTOpOM HOCTYHJICHI/IH aTJIaHTHN4YC-
CKHX BOJI Ha IeJb(bl apKTUUECKUX MOPEN, TaK KaK
mpeo6IaalomuMy B HUX SIBISIIOTCS aBTOTPO(HBIE
BupsI [40, 42]. B ocagkax kononku AH-kputepuit He
npeBbimiaeT 0.5 B BepxHell 1 HIDKHEN ee 4acTsX, Ofl-
HAaKO B CpefHell JacTu, COOTBETCTBYIOIIEH NHTEPBa-
ny Bpemenu 10.3-9.2 twic. 1.H, cocTaBnsieT 1-2, a Ha
riny6utne 300 cM (9.8 ThIc. J1.H) cKayKOOOpa3HO BO3-
pacraet o 8.5 (puc. 2).
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Takum o6pa3oM, Ha OCHOBE M3MEHEHUS KOJIMUe-
CTBEHHOTO WM BHJOBOT'O COCTaBa BOJHBIX ITaJIMHO-
Mopd B ocafkax KojaoHku PS51/135-4 moxHO BbIfe-
JUTH TPU OCHOBHBIE TPYNIHUPOBKH, COOTBETCTBYIO-
e Pa3NIUYHBIM MAJEOTUIPOIOTHIECKIM YCIOBHSIM
ocajikoHakoruieHus: Ha riryounax 500400 cm (11.3-
10.3 ThIC. 71.H) B COCTaBe BOJAHBIX NATTMHOMOP( TOMU-
HUPOBAIIA TPECHOBOJHBIE BOIOPOCIH, COOOIIECTBO
AVHOIIMCT XapaKTepH30BaJIOCh HU3KUM BUIOBBIM pa3-
HOOOpa3neM W TpeoOJiaflaHueM 3BPUTAIMHHBIX XO-
JIONHOBOAHBIX BUAOB; uHTEepBan 400-190 cm (10.3—
9.2 ThIC. J1.H) ObLI OTMEYEH MpeobiiafaHueM JUHOLMCT
B COCTaBE BOJHBIX MAJTUHOMOP( U BHICOKMM OTHOCH-
TEIBbHBIM COfIEp>KaHMEeM aBTOTPO(MHBIX BUOB U BU-
IIOB-I/IHIII/IKaTOpOB HpI/ITOKa CeBepOElTJIaHTI/I‘{eCKI/IX
BOJI B aCCOIMANIMSX [UCT AWHO(IIAreIaT; Ha Tiyon-
Hax 130 cM u BoIIe (8.6 THIC. JI.H) aCCOI[MALII BOTHBIX
HaJII/IHOMOpCb 1o KOJII/I‘{CCTBCHHOMy n BI/IJIOBOMy CO-
CTaBy OJIM3KU K COBPEMEHHBIM aCCOIMAIIVSIM BHEIITHE-
ro meabga BOCTOYHOM YacTu MOps JIanTeBbIX.

IManuaomop s B ocankax koaonkn PS51/092-12.
B ocapikax gaHHO! KOJIOHKH OOHApYysKeH KOMILIEKC
BOJHBIX MATMHOMOP(, BKIIFOYAIOIIUN B ce0OS IUCTHI
AuHOIIareaT, 3eJeHble BOJOPOCIN, aKPUTAPXU U
HEKOTOpbIe BUJBI 300IUIaHKTOHA. B 0b1mem cocrase
BOJHBIX HAJTUHOMOP( AOMUHHUPYIOT AMHOLUUCTHI U
3esieHble Bogopocau. KoHneHnTpanuu nucT fuHodga-
resutat u3MeHsaoTesa ot 900 go 5700 uuct/r cyxoro
ocagka (puc. 3), NpU MAaKCHUMAaJbHbIX 3HAYCHHSX,
YCTaHOBJICHHBIX B CPEHEN ¥ BEPXHEH YaCTAX KOJIOH-
K1 Ha rinyomHax meHee 330 cM, COOTBETCTBYIOIIUX
mocjaenHuM 7.4 ThIC. JI.LH, I MUHUMAIIbHBIX KOHIEH-
TpalusiX B HUXKHEH YacT KOJIOHKY Ha Ii1y6uHax 570—
330 cMm (8.9-7.4 ThIc. 1.H). CoepKaHue 3eJeHbIX BO-
lopocrneil, TpecTaBiIeHHbIX BumamMu  Pediastrum
kawraiskii, P. boryanum u Botryococcus cf. Braunii
BapwupyeT B npeaenax ot 70 o 3700 ak3/r, 1 UX Han-
0OJbIIKE KOHUEHTPAUUU YCTAHOBIEHbI B HUKHEN
4yacTy KOJIOHKH (7.4 ThIC. 1.H U panee). CD-kputepuit
“MeeT MaKCcuMaJsbHbIe 3HaUCHUS (0 3.5) B HUKHEMH
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Puc. 3. Pactipenienenne BOIHbBIX TANTMHOMOP( B ocajgkax KonoHku PS51/092-12.

JacTH KOJIOHKHW Ha TiryomnHax 570-500 cm m, mocie
CKaYKOOOpa3HOTO YMEHBIIIEHUS 3HaYeHN Ha YPOBHE
500 cM, mocTeneHHo COKpalllaeTcsl BBEPX MO pa3pesy
KOJOHKH 10 330 cM, 4YTO OTpaXKaeT CHUXKECHUE BIIUSI-
HUSI PEYHOTO CTOKa B paiiOHe UCCIeNOBaHUH B XOfe
Pa3BUTHS TOJNOLEHOBOM TpaHcrpeccun. Ha rimy6unax
MeHee 330 cm 3HaueHust CD-kputepust 0cTaroTcs He-
U3MEHHBIMU U He npesblmaroT 0.2.

LucTe! guHO(IIareyiaT B ocagkax JaHHO! KOJIOH-
KU nipeficTaBiieHbl 10 BUgaMu 1 BUJOBBIMI TPYIIIaMHU,
B COCTaBe KOTOPBIX foMuHHPYIOT |slandinium minu-
tum, Echinidinium karaense u Brigantedinium simplex.
[IponeHTHOE coiep>KaHne IBpPUTAIMHHOTO Brja lslan-
dinium minutum xapakTepu3yeTcst HOCTETIEHHBIM yBe-
JIMYEHUEM BBEPX 1O KOJoHKE (0T 7 mo 70% u Hoiee).
AHAIOTUYHO pacnpefiefieHne B 0cajlkaX KOJOHKH M
GIIM3KOro 1O 3KOJIOTUH U reorpauyeckoMy pacnpo-
crpanenuto Bua Echinidinium karaense, makcumannb-
HbIE 3HAUCHUSI COfleP>KaHMsI KOTOPOTO B ACCOIMAIISIX
puHonucT (no 60%) ycraHoBieHbl B BepxHux 330 cM
koJoukH (7.4-0 teic. n.H). Conepxkanue |slandinium?
cezares.l. B HIKHell ¥ cpefiHell yacTax KojaoHKH (570—
260 cm) He ipeBbIIaeT 5%, a B BEpXHE €€ 4acTH BO3-
pacraer 1o 31%. Pacnpenenenune Brigantedinium sim-
plex B ocagkax KOJOHKH UMEET MPOTUBOMOIOKHYIO
HaNpaBJIEHHOCTh: €r0 NPOLEHTHOE COep>KaHue B ac-
COLMAIMIX JUHOLUCT HOCTUTaeT MAaKCHMAaJbHBIX
3HavyeHni (50%) B HUKHEN YacTy KOJOHKHU (BO3pacT
>7.4 TBIC. 1.H) U IOCTENEHHO CHUXaeTcd (mo 5% u
MeHee) BBepX 110 KonoHKe. CopgepkaHue IHUCT XOI0f-
HoBopiHOTO BHia POlYkrikos sp. B ocajkax He mpeBbI-
maeT 10% u pacnpefiesieHO OTHOCUTEBHO PaBHOME-
HO B CpEJJHEN U BEPXHEHW YacTIX KOJNOHKH. B HuKHen
YacTH KOJIOHKH, COOTBETCTBYIOIIEH BpemMeHH 8.8—
8.3 ThIc. IL.H, mucThl POlYkrikos sp. oTcyTcTBYIOT.

OrtHocuTenbHOe cofepxkanue Operculodinium
centrocar pum, WHIUKaTOpa MHTEHCHBHOCTHU MOCTYII-
JeHusT Ha 1esbgd Mops JlanTeBbIX ceBepOaTIaHTH-

4yecKux Bof, udMensercsd ot 0 fo 45%. I1pu atom, ero
MakCHMallbHOE TpOleHTHOe cofepxkanune (1o 50%)
YCTaHOBJIEHO B MHTepBase ocagkos 570—480 cm (8.9—
8.3 TbIC. 1.H). B cpenneit yactu kononku (480-330 cM,
8.3—7.4 ThIC. J1.H) €ro cofiep>kaHue B COCTaBe accolya-
Uil IUHOLUCT cocTaBisgeT 0Koiio 10%, a B BepxHeii ya-
cti He mpeBbIaet 2%. Muatepsan riyoun 570-330 cm
(8.9-7.4 ThIc. I1.H) XapaKTepu3yeTcs TaKKe MOSIBIeHH-
€M OTHOCHUTEJILHO TEIUIOBOAHOTO BHuia Spiniferites
elongatus (o 8%). LIucthbl ceBepoOaTIaHTHIECKOTO BH-
na Pentapharsodinium dalel Bcrpeuatorcst B cpepueit
YacT! KOJIOHKM Ha riyoune 490-290 cM, 4TO COOTBET-
CTBYET BpeMeHHOMY mHTepBaiy 6.0-8.4 ThIC. JLH, U J10-
cturarot 30% B cocTaBe accolyannii OKOMIO 7.5 ThIC. JIL.H.

AH-kpurepuil accouuanuii AUHOLMCT KOJOHKHU
PS51/092-12 ne npessbiaeT 0.2 B BepxHel u cpefHei
YacTsIX KOJIOHKH, a B HUSKHEH TOCTUTAET MaKCUMaJlb-
HBbIX 3HadeHwit (1o 1.75) B mHTEepBaine rayoun 570-
330 cm (8.9-7.4 ThIC. NIET), YTO CBUAETEIBLCTBYET OO
YBEJIMYEHUN TOCTYIICHNS] HA BHYTPEHHUI IeTbgh MO-
pst JlanTeBBIX ceBepOaTIaHTIIECKIX BOJI, TNOO 00 n3-
MEHEHUSIX B paclpefieIeHNy BOIHbBIX Macc Ha IIesbgpe
Mops JlanTeBwIx (puc. 3).

Takum o6pa3oM, B ocagkax KojgoHKu PS51/092-12
MOXHO BBIJICJIUTh HECKOIBKO acCOUMALUi BONHBIX
NaJIMHOMOPQ, CMEHSIOIUX PYT APYra BBEPX IO KO-
JIOHKE ¥ OTpaxkarolllUX OCHOBHbIE 3Tallbl OCAIKOHA-
KOIUICHUSI Ha BHYTPEHHEM IIenbge Mops JlanTeBbIX:
TSI KOPOTKOTO MHTepBajia riayoun 570-546 cMm, co-
OTBETCTBYIOIIEr0 BpeMeHu 8.8—8.6 ThIC. JI.H, Xapak-
TEPHO COOOIIECTBO MAJTMHOMOP(, THUIUIHOE IS
BHYTPEHHEN 30HBI MaprHHANbHOrO uabTpa p. Jle-
HbI — 00JIacTH JIaBUHOOOPa3HOrO HAaKOIUIEHUs B3Be-
IICHHBIX PEYHBIX HAHOCOB [7]. OO0 3TOM CBHUAETEb-
CTBYIOT BCIUIECK KOHLEHTpalWil MPECHOBOIHBIX
3eJIeHbIX BOIopociel u Bricokue 3HadeHus CD-kpu-
tepust. Uarepsan 570-330 cm (8.9—7.4 ThIc. 1.H) OT-
MEUYeH BBICOKHM COAEP>KAaHMEM aBTOTPO(QHBIX BU-

OKEAHOJIOTUA TomMm 46 Ne5 2006
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Puc. 4. [Naneoreorpacgudeckue coObITHS TOJOLECHA HA BHEIIHEM (MYHKTHpHAS JIMHHUS) U BHYTPEHHEM (CIUTOIIHAS JIMHUS)
menbge Mopst JIanTeBhIX IO JaHHBIM aHAJN3a BOXHBIX MATHHOMOPG.

[OB, BUIOB-UHAMKATOPOB NPUTOKA CEBEPOATIAHTH-
YeCcKHUX BOJ, a TaKKe MPUCYTCTBHEM OTHOCHTEIHLHO
TEIUIOBOJHBIX BUJIOB. Accolanysl BOJHBIX MaJTlNHO-
MOP® B 9TOM HHTEpBaJIe IITyOrH cpOpMHUpOBaHA IPH
y4acTHM aTIAHTUYECKHUX BOJ, a TaK>Ke MpU 3HAUH-
TEJILHOM OIPECHSIOIEM BIMSHUM CTOKa maneo-Jle-
Hbl. UuTepBan rayoun 330-0 cMm (7.4-0 ThIC. 1.H) Xa-
paKkTepu3yeTcsl OJIM3KUME K COBPEMEHHBIM accolua-
LUSIMUA BOIHBIX MATMHOMOP.

5. UIBSMEHEHMS TUAPOJIOT'NMYECKHNX
YCJIIOBMU B MOPE JTAIITEBBIX
B I'OJIOLIEHE

CoBpeMeHHOE paclpefie/IeHie BOAHBIX MaJIUHO-
MOpP® B MOBEPXHOCTHBIX OCaJJKaX BOCTOYHOI'O IIIENb-
¢a mopst JlanTeBbIX NpeKpacHO OTpaXkaeT THPOIIO-
ruyeckue 00CTaHOBKY B 3TOM PErHOHE, SBIISSCh HHU-
KaTOpOM NPOAOKUTEIBHOCTH JIEJOBOTO IMOKPOBA,
COJICHOCTH, TEMIIEPATypPbl HOBEPXHOCTHBIX BOJI, & TAK-
’Ke XapaKTepa B3auUMOJEHCTBHUS apKTHYECKUX BOJ-
HBIX Macc, aTJaHTUYECKUX BOJ M MOCTYHAIOIIMX Ha
menabg ¢ rora NpecHsIX Bof pek Jlens! n AnsI [33, 34,
39]. Takum oOpa3oM, paclpesielieHue BOHbIX Naju-
HOMOpd B rojoueHoBbix ocagkax PS51/135-4 u
PS51/092-12 MoXeT CBUAETEILCTBOBATh 00 U3MEHE-
HUU 3TUX apaMeTpoB 3a nocnepnue 11.3 Toic. JNeT.

Kak ycraHoBieHO B moOcefHME TOfibl, B TEPHUO
MaKkCHMyMa TOCIEHETO OJIEICHeHUS MEITKOBOIHBIN

OKEAHOJIOTUA Tom 46 N5 2006

menbgd Mops JlanTeBbIX OBUT MOIHOCTHIO OCYIIICH, U
Ha €ro MOBEPXHOCTU MPOUCXOAUIO (POPMHUPOBAHUE
JIECCOBO-JIEJOBOTO KOMILIEKCA B YCIIOBUSIX KPUOAPUI-
HoTO KymMmara [9, 51, 52]. [locTrismuanbHast TpaHC-
rpeccus oNpefieNniia raBHble IPOCTPaHCTBEHHO-Bpe-
MEHHbIE OCOOCHHOCTHU THAPOJIOTUYECKUX U CEAUMEH-
TANOHHBIX YCIOBHI Ha mIeibge. BHemmwmit menbd
Mops JlanTeBbIx (rmyOmHa Mops 51 M, KOJIOHKa
PS51/135-4) 6b11 3aTommieH okono 11.3 TeIc. 1.H [6, 15,
47], 0 4eM CBHICTENBbCTBYET HAJW4YUE B OCA[Kax Ha
5TOM BPEMEHHOM HHTEpBalie MOPCKUX BUIOB AMHO-
mucT (puc. 4). OgHAKO COTJIACHO KpaiiHe BBICOKUM
3HaueHue CD-kputepus (o 20) go 10.3 ThIC. JI.H JaH-
HBIIl pafloH HAaXOWIICY 1OJ] HENTOCPENCTBEHHBIM BIIN-
SIHUEM CTOKa p. SIHa, a BCIIECK KOHILIEHTpaluii 3eJ1e-
HBIX BOJJOPOCIEN HA 3TOM BpEMEHHOM HHTEPBAJIE Ofl-
HO3HAYHO yKa3bIBaeT Ha HaJW4Ke 3/IeCh BHyTPEHHEN
30HbI MAPTUHAIILHOTO (pUIIbTpa — 00JIaCTU JIABUHHON
ceguMeHTauuu p. Aubl [7].

Ha BayTpennem menbde (rayéura Mopst 32 M, Ko-
nonka PS51/092-12) mpucyTcTBue B ocagkax, COOTBET-
CTBYIOIIMX BpEMEHHOMY MHTepBany 8.9—7.4 ThbIC. J1.H,
LUCT MOPCKHMX BHAOB JAuHOIIArejasaT TOBOPUT O
TOM, YTO y>Ke OKOJIO 8.9 ThIC. JI.H ypOBEHb MOPSI Ha-
XOAWIICS, MPUMEPHO, Ha MOJIOKEHNU NaIeon300aThl
32 M, 4TO NOATBEPKAAETCS pe3yjbTaTaMu Ipeplie-
CTBYIOIIUX MCCIENOBAHUI AMaTOMOBBIX BOIOPOCIEN
A TCOXMMUYECKMMHU JaHHbIMU [16, 43]. IloBbImeH-
Hble 3HaueHns CD-kpurepns Ha BpeMEHHOM OTpe3Ke
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8.9—7.4 ThIC. IL.H (puc. 4) TO3BOJSIIOT 3aKJIOUUTh, YTO
B 3TOT NEPHOJ BPEMEHHN MECTO B3ATHSI KOJIOHKH BCE
elle HaXOAMIOCh MOJ] HEMOCPEACTBEHHBIM BIHSHUEM
PEYHOro CTOKa B IEPUOJl HU3KOT'O CTOSIHHSI YPOBHSI MO-
psa. OOnacTh JTaBUHOOOPA3HOTO OCAXKJCHUS PEUHON
B3BECH B YCJIOBHSIX MaprHHAIBHOTO (puiIbTpa p. JIeHsl
yCTaHaBIMBAETCs 371ech 8.8—8.6 ThIC. J.H MO BBICOKMM
3HaueHusM CD-kputepus (puc. 4) 1 KOHUEHTpaLyi 3e-
JIeHBbIX Boflopociieit (puc. 3). YcnoBus najneoscTyapust
Kak Ha BHelHeM Iienbge (11.3-10.3 Thic. 1.H), Tak U
Ha BHYTpeHHEM (8.9-7.4 ThIC. J1.H), TOATBEPKAAIOTCS
TakxXe npeodaagaHueM B aCCOIMAIMSIX COOTBETCTBY-
JOIINX KOJIOHOK 3BPUTAIMHHBIX BHJOB JUHOLMCT,
CIIOCOOHBIX BBIIEP>KUBATH IOHUXKEHHYIO COJIEHOCTh
npuOpeXXHBIX BOA, TakKuX Kak |slandinium minutum,
Echinidinium karaense u Brigantedinium simplex.

ITo nammm gaHHbIM, ¢ 11.3 ThIC. IeT Ha TUAPOIIO-
TUYECKHE YCIOBHSI BOCTOYHON YaCTH IIeNTb(a MOps
JlanTeBbIX OKa3bIBAIOT BIUSIHUE CEBEpOATIAHTHYIE-
CKHE€ BOJIbI, KOTOPBIC U B HACTOALIEC BpEMS IOCTYyIa-
FOT Ha MeNb(pbl aPKTHIECKUX MOpPEH BAOJIb KOHTH-
HEHTaJIbHOH OKpauHbl. Hanu4uue B ocagkax uccieno-
BaHHBIX KOJIOHOK Brta Oper culodinium centrocarpum,
a takxke 1ucr Pentapharsodinium dalei cBupmerens-
CTBYET O TOM, UYTO IPUTOK aTIAHTHYECKHUX BOJ] TOCTO-
SIHHO OKa3hbIBaJl BJIMAHUEC Ha IHeJII)(b MOp4 .HaHTeBI)IX,
HO TIPOUCXOJMIIO 3TO C Pa3INIHON NHTEHCHBHOCTBIO.
Bpemennoit uatepsan 10.3-9.2 ThIC. J1.H Ha BHEITHEM
menbde Mopst Jlantesbix (kononka PS51/135-4) xa-
pakTepu3yeTcs MOBBIIIEHHBIM cofiepskaHnem Opercu-
[odinium centrocarpum. Ha BHyTpeHHEM Iienbde (KO-
noHka PS51/092-12) takke OTMEYEHO BO3pacTaHHE
OTHOCUTEILHOTO COJIEp3KaHUsI 3TOTO BHJIa B HIKHEN
4yacTh KOJOHKHM (8.3 ThIC. I.LH U paHee). B ocagkax
HukHel yactu konoHku PS51/092-12 na riyOune, co-
OTBETCTBYIOIIEN BO3PACTY OKOJIO 8.4 ThIC. JIET, TAKKE
OB HaWAEHbl IUIAHKTOHHBIE (PopaMUHHU(pEpPHI, a
TakxKe 6eHTOocHbIe (hopamunndepsr Cassidulina ter-
elis, KkoTophle CAysKaT WHANKATOPAMU aTJIaHTHYeE-
ckux Bof [11]. Takum 00pa3omM, MOKHO 3aKIIFOUHTb,
YTO B paHHEM TOJIOLEHE CeBepOoaTIaHTHUECKUE BO-
bl OKAa3bIBANIM 3HAYNTEILHOE BIIMsSIHUE Ha (DOpMH-
pOBaHMEe BOJHBIX Macc Ha Ienbge Mopst JlanTeBbIx.
ITocne 8.0 ThIC. J1.H MPOUCXOAUT CHIDKEHUE afIBEKINN
aTIIAHTUYECKHUX BOJ, a OKOyio 7.0 ThIC. JI.LH yCTaHaB-
JMBAETCS MX MOCTYyIICHNE, OIIM3K0Oe COBPEMEHHOMY
ypoBHIO (puc. 4).

CrenyeT 3aMeTHTh, YTO MOBBIIIIEHHOMY COflepKa-
Huro Buia Oper cul odinium centrocar pum 10.3-9.2 Thic.
J.LH MOXET ObITh TaK¥XKe U pyroe oObsicHEHue. AT-
JaHTHYeCKue BOJbI B HACTOSIIIEe BpeMs MOCTYHAIOT
B ApPKTHYECKHUI OKeaH B BUJe ITyOMHHOrO TEUECHUS
BJOJIb KOHTHHEHTATLHON OKpamHbl EBpa3um, 3aTemM
MOJTHUMAOTCS IO KOHTUHEHTAILHOMY CKJIIOHY U pac-
MpeaesIsItoTesl B mpefieax meilbgoBbix Mopei. Of-
HAKO B YIOMSTHYTBII TPOMESKYTOK BpeMEHH! YPOBEHBb
Mops JIanTeBbIX ObLI CYLIECTBEHHO HUXKE COBPEMEH-
HOIO ¥ HAXONWICS Ha OTMeTKax mpumepHo —30 M
[15]. CaenoBaTenbHO, IIOLAAL Hienbga Oblia HEBe-
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JIMKa, U pacupeesieHie BUOB JUHOLMCT, OTPaXKaro-
[IUX NOCTYIUICHUE aTIAaHTUYECKUX BOJ], MOIJIO OBITh
BbI3BAHO THJIPOJIOTUYECKMMH YCIOBUSIMHU, CyLle-
CTBEHHO OTJUYHBIMU OT COBPEMEHHBIX [47].

HMutepecHo Takxke, uto nucThl Pentapharsodini-
um dalei umeroT cxogHOe pacrpefiesieHre B OcaaKax
00eunx KOJIOHOK, a MUK MX OTHOCUTEIBHOI'O COepXkKa-
HUS, KaK Ha BHYTPEHHEM, TaK 1 Ha BHEIIIHEM IIebgde
MPUXOAUTCA Ha 7.5 ThIC. JI.H (puUC. 4). DTOT BUJ LLIAPO-
KO pacnpocTpaHeH B COBPEMEHHBIX ocajkax Hop-
BEXKCKOro Mops, meibga Mcnangnu, a takxke ba-
penneBa Mopsi [25]. Pentaphar sodiniumdalei o6br4aao
OTHOCSIT K CyOIOJIIPHO-YMEpPEHHbIM BupiaMm [20, 37,
50]. B coBpeMeHHBIX ocajikax Mopsi JlanTeBbIX Lu-
crel Pentapharsodinium dalei Gbutn oGHapysKeHbI
JUIIb B HECKOJBKUX 00pa3nax, u ux cofiep>kaHue He
npesbimaeT 4.9% [33]. CaegoBaTenbHO, MPUCYT-
CTBHE LIMCT 3TOr'O BHAA B TOJIONEHOBBIX OCaKax MO-
pst JlanTeBbIX TOBOPHUT O 3HAYMTENBHBIX OTIMIHSX
NaJe00KEaHOIOTHYECKNX OOCTAaHOBOK TOTO BpeMe-
HH OT COBPEMEHHBIX.

Pacnpenenenne Bumos Islandinium minutum, 1.?
cezare s.1. u Echinidinium karaense B ocagkax xoso-
HOK PS51/135-4 u PS51/092-12 otpaxkaeT nocreneH-
HOE YCTAHOBJICHHE COBPEMEHHBIX MOPCKHUX YCIOBUIl
B IIpoOIlecce MUTpaliy K 1ory 6eperoBoil IMHII MOPST
JlanTeBbIX. DTH BUALI THINUYHBI JJIs COBPEMEHHBIX
ocafkoB menb@ga mops Jlanteswix [33], xapakTepu-
3YIOT XOJIO[IHbIE€ BOJbI MOJSPHBIX IIUPOT U AOCTHUTA-
IOT MaKCMMAaJIbHOTO KOJIMYECTBA B PETHOHAX C MPO-
MOJKUTENBHBIM JIefOBbIM NOKpoBoM. Ha BHemHem
menbge (komonka PS51/135-4) Idandinium minutum
pomuHupyeT 11.3-10.3 ThIC. J1.H, BO3MOXHO, 32 CYET
CBOEH yCTOMYMBOCTH K YCJIOBUSIM HH3KOU COJIEHOCTH
NpUOPEXHBIX BOX B O9TOT Ilepuof. B uHTEepBaie
10.3-9.2 TbIC. 1.H OTMEYaeTCd 3HAYUTEIBLHOE CHUKE-
HHE COAEpKaHUs 9TOTO BUAA, a, HAUWHASL IPUMEPHO C
9.2 TBIC. JIET, MPOUCXOAUT MOCTENIEHHOE YBEJIUYEHUE
€ro OTHOCHUTENILHOTO COfiep>KaHusl BIUIOTH 10 COBpe-
MEHHOT'O YPOBHSI.

ITepuop Bpemenu 10.3-9.2 Thic. €T Ha BHEIIHEM
mwenbge (kononka PS51/135-4), xapakrepuszoBaics,
BO3MOKHO, HEOOJBIIM OTHOCHTEIHHBIM IMOBBIIIC-
HHUEM TeMIIepaTypbl HOBEPXHOCTHBIX BOJ, O YEM CBU-
[ETENbCTBYET OTHOCHTENHHO HH3KOE COJIep>KaHme
Islandinium minutum Ha 3TOM WHTepBaje, MPUCYT-
CTBHE B OCaJIKaX OTHOCUTEJILHO TEIJIONO0UBOTO BU-
na Spiniferites elongatus, a Takke MOBBIIIICHHBIE 3HA-
yeHnsa AH-kpurtepus (puc. 4). OTHOCUTENBHO TEl-
JbI Nepuof NPOCIEXMUBAETCS TakKXKe M Ha BHY-
TpeHHeM Mieibde Mopst JlanTeBbIX B HHTEpBale Bpe-
menu 8.9-7.4 Teic. n.H (KojmoHka PS51/092-12), yro
yCTaHaBJIUBAETCS 110 NOBBIIIEHHBIM 3HaYeHusIM AH-
Kputepus, npucyTcruro Spiniferites elongatus, nus-
KOMY COJIep>KaHUIO XOJIOTHOBOAHBIX BuoB |slandini-
um minutum u Echinidinium karaense, a Takse npu-
cyrcrBue nuct Pentapharsodiniumdalei (puc. 4). 9to
NOATBEPKAACTCS TaKXKe HAIIUMHU AAaHHBIMH IO CO-
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[EepKaHUI0 BOJHBIX NATMHOMOP( B KOJIIOHKAaX JIOH-
HBIX OCaJIKOB U3 CEBEpPO-3anagHoi JyacTu Mops Jlan-
TEBBIX, I7[e TaKXKe BbIJEsAeTCs Nepuof ¢ Oojee M-
KUMU KIMMaTUYECKUMH ycaoBusiMu npumepHo 10.8—
7.0 Tic. n.H. [1oBbIIEHHBIE 3HaYeHUs1 AH-kpuTepus
U BBICOKOE TNpOILEHTHOe cofepxkanue Operculodini-
um centrocarpum 8.9—7.4 TbIC. 1.H Ha BHYTPEHHEM
menbge mopa JlanteBbix (komonka PS51/092-12) u
10.3-9.2 TBIC. 1.H Ha BHEIIHEM llenb(e (KOIOHKa
PS51/135-4) cBupgeTenbCTBYET O 3HAUUTEIBLHOM YBe-
JMYEHNU IPUTOKA CEBEPOATIAHTUIECKUX BOJI B MOpE
JlanTeBbIX B TEYEHUE ITUX OTPE3KOB BPEMEHH.

IIpencraBieHHbIE PEKOHCTPYKLUHN INAIEOTHAPO-
JIOTMYECKAX OOCTAHOBOK B I[EJIOM COTJIACYIOTCS C
NaHHBIMH AXATOMOBOTO [16] ¥ CHOPOBO-NBIILLEBOTO
[36, 45] ananm30B, yKa3bIBAIOIUX HA OTHOCUTEIHHO
Ooliee TeIUTble KIMMAaTHYECKUE YCIOBHS Ha mobepe-
>Kbe Mops JlanTeBbIX 9—4 ThIC. 11.H.

6. BAKJIIOYEHUE

Ha ocHOBe BBHINMONIHEHHBIX HAMU WCCIESTOBAHUI
BOJHBIX NMaJIMHOMOP( B TOJIONEHOBBIX OCafIkax BO-
CTOYHOM YacTu 11esbga Mops JlanTeBbIX ycTaHOBIIE-
Ha TOCJIEMOBaTeIbHAS CMEHa Taje000CTaHOBOK B
XOJIe TIOCTIIEAHNKOBOTO O’ beMa YPOBHS MOpsi. BbI-
[eJIeHb] CAEAYIOIUEe OCHOBHBIE MAJEOrUPOIOruye-
ckue coobITud 3a nocieguue 11.3 Toic. aet (puc. 4):

1. B unrepsane Bpemenu 11.3—10.3 TwIc. 51.H B nipe-
menax majgeoacTyapus p.SlHa Ha BHEIIHEM lienbge
Mops JlanreBbix (riy6uHa 51 M) B yCIOBUSX Mapru-
HaJbHOrO (pUIbTpa MPOUCXOAWIO JAaBUHOOOpa3HOE
HaKOIUIEHNE pedHOM B3BecH. 8.9—8.5 ThIC. J1.H ypOBEHb
MOPS IOCTUT OTMETKH —32 M, ¥ Ha4aJoch 3aTOIJICHNE
0oJiee MEJIKOBOJHOI FOr0-BOCTOYHOW YacTU Ienbgpa
Mopst JlanTeBbix. MapruranbHbIi GuibTp p. JIeHs! Ha-
XOfIuIIcs Ha ryouHe 32 M mpuMepHo 8.8—8.6 ThIC. JL.H.

2. Bpemennsble naTepBanbsl 10.3-9.2 TeIC. 1.H Ha
BHeIIHeM Iiesbge u 8.9—7.4 ThIC. J1.H Ha BHYyTPEHHEM
mwenbge Mops JlanTeBbIX XapaKTepU30BalINCh aK-
THBHBIM OCTYIIJIEHUEM OTHOCUTEIBLHO TEIUIBIX CeBe-
poaTIaHTUYECKUX BOJ, U, BEPOSITHO, OTHOCUTEILHO
BBICOKMMH TeMIIepaTypaMi MOBEPXHOCTHBIX BOJ| IO
CPaBHEHHMIO C COBPEMEHHBIMHU 3HAUCHUSMHU U COKpa-
LIEHUEM IIPOJOJIKUTENILHOCTH JIE[IOBOI'O IOKPOBA.

3. IlpuMepHo 8.6 ThIC. JI.LH HAa BHELIHEM IIeIbde
Mopst JlanTeBbIX U 7.4 ThIC. 1.H HA BHYTPEHHEM b~
(e TPOUCXOAUT YCTAHOBIEHUE TUAPOIOTMYECKUX
yCIOBUIl, ONU3KUX COBPEMEHHBIM.ABTOpPBI Onaropa-
par E.W. Ilomakosy (MI'Y, reorpaguyeckuii ¢-T),
N. Matuccena (AWI, r. bpemepxaden, I'epmanusi),
X.Kacceuc (GEOMAR, r. Kuns, TIepmanus),
B.I1. llleBuenko, A.A. KmroButkuna, E.A. HoBruko-
By (MO PAH, Mockga), 3a 0KazaHHOE BCECTOPOHHEE
cofieficTBHE B NOATOTOBKE JJAHHOW CTAaThU, a TaKXKe
SKHUIaX HAy4YHO-KUCCIIENOBATENBLCKOrO cyfHa “Tlomap-
wtepH” 1 coTpygHUKOB HHCTUTYTa GEOMAR (r. Kb,
T'epmanust) 3a 0TGOp ¥ MOArOTOBKY MaTepuUarna.
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Pa6ora BeInonHeHa nmpu (pUHAHCOBOH MOfIEPKKE
poccuiicko-repManckoil Jlabopatopun MONSIPHBIX U
Mopckux ucciaepopanuit uM. O.10. IlImupra (rpaHT
OSL-05-24), Poccuniickoro ¢oHfa pyHgaMeHTaIbHbIX
uccnenoBannil (mpoekThl Ne 03-05-65018 u Ne 06-05-
65267) u UHTAC (rpanT 03-51-6682).
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Holocene Changes in Paleohydrological Conditions in the Laptev Sea Based on
Aquatic Palynomorph Assemblages

T. S. Klyuvitkina, H. A. Bauch

On the basis of aquatic palynomorph assemblages in sediment cores obtained from the eastern Laptev Sea shelf,
major phases of environmental change associated with the last postglacial global sea-level rise can be recog-
nized for the time since 11.3 calendar years BP (cal. ka). Until 11.3 cal. ka, the outer Laptev Sea shelf (51 m
depth) was inundated and paleoenvironmental conditions 11.3-10.3 cal. ka were characterized by increased
precipitation of river-loaded matter in a river-proximal environment. 1-1.5 cal ka later the inner shelf (depth
32 m) was flooded but were influenced by riverine input until 7.4 cal. ca. The time interval 10.3—7.4 cal. ka was
marked by a predominance of the dinoflagellate cyst Operculodinium centrocarpum as well as by the appear-
ance of relatively warm-water indicative species in the outer Laptev Sea and increasing of AH-Ratio, due to
enhanced influence of Atlantic water at the continental margin. Modern-like environments were established on
the eastern outer Laptev Sea shelf approximately 8.6 cal. ca, on the inner shelf —7.4 cal. ka.

OKEAHOJIOTUA Tom 46 N5 2006



