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HpOBCHCHa TaKCOHOMMYECKAasi TUMMHU3alMs KOMILJIEKCOB IUHOLIMCT HA OCHOBE KAYECTBEHHOM U KOJIW4Ye-
CTBEHHOI OLICHKM MX POOOBOTO COCTaBa IJiA CCBCpHOFO IIoJymapusda B CCHOMaH-TYPOHCKO€ BPEMS B LICJIAX
BbIABJICHUA KOPPCJIAIMOHHBIX TAKCOHOB. B ceHoMaHe BbIAEIEHO TPpU TUIIA KOMIIJIEKCOB JUHOIIUCT. CeHo-
MaHCKHME KOMIUJICKCHI AUHOLIUCT ciabo ,I[I/I(l)(l)epCH]_[I/IPOBaHBI; YCTAaHOBJICHO 0OJIBIIIOE KOJIMIECTBO KOCMO-
ITIOJIMTHBIX POJOB, YTO XOPOIIO COrIaCy€TCd C najgeo00TaHNISCKUMHU TaHHBIMI 00 OYeHb TCILJIOM, TYMUI-
HOM KJIMMaTte. H.ﬂﬂ TYPOHCKOIO B€Ka YCTaHOBJICHO TPU TUIIAa KOMIIJIEKCOB TMHOLIMUCT. ‘YMeHbIIaeTcsl YucIo
KOCMOITOJIUTHBIX pOAOB AUHOLIUCT, pE3KO BO3pacTacT BUIOBOM 3HAEMU3M B OTAECIbHBIX TYPOHCKHUX bac-
ceifHax. YcuamBaeTcs HI/I(I)(I)epCHL[I/IaL[I/IH KOMIIJIEKCOB 1 YMECHBIIACTCA UX KOppCJIF[HI/IOHHbel IIOTCHLINAJI.
OnHako BBISIBJIEHHBIE 00II1e poabl U BUABI IMHOLUCT B PA3JIMYHBIX THUIIaX KOMIIJICKCOB obecrneymnBaloT
BO3MOXHOCTb MC}erl"I/IOHaI[I)HOﬁ KOppeIAIN BEPXHEMETIOBBIX OTJIOXKEHUI Ha APYCHOM, MMOABAPYCHOM,
a Ha HCKOTOPLIX CpE€3axX U Ha OoJiee meTaaIbHOM YPOBHE B pa3HbIX KINMMAaTUYCCKHUX 30HaX.
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BBEAEHUE

buoreorpadus mo coBpeMeHHBIM TUIAHKTOHHBIM
BOHAOPOCJSIM CTPOMTCS Ha KapTUPOBAaHUM BUIOBBIX
apeajioB 1 mocjenyiolieM ux aHanuie. OmHako, He-
CMOTpPSI Ha BEKOBYIO HMCTOPMIO IleJaru4yeckoit omo-
reorpaduu, auHodareaaaTbl TOJIbKO B MOCIETHUE
IECATIWICTUSI CTajli OOBEKTOM €€ MCCICIOBaHMSI.
Briepseie 10.B. OxonopkoBbeiM (2000) mpoBeaeHO
paiioHupoBaHue CeBepHoro JlemoBUTOTro okeaHa I1o
9TOI TpyImme Mukpodurorurankrona. MM rmokasaHo,
yto ¢yiopa guHodaaremaT EBpasniickoii ApKTUKHA
MpeacTaBiIsieT co0oii 00eqHEeHHYIO (Iopy yMEpeH-
HBIX Bog CeBepHOIO MOJIyIIapys M B HAMOOJIbIIEH
CTeneHM cxogHa ¢ TakoBoil CeBepHOM ATIAHTHUKU.
IIpu 3TOM OTMeEYaeTcsl, YTO MCIOJb30BaHUE TUHO-
¢diarejuiaT Kak IoKasaTesieil HalpaBieHUsI TeYeHUI
BO3MOXKHO JIUIIIb HA OCHOBE 3HAHMSI BUIOBBIX apeaJioB.
Hanpumep, Tponmyecko-0opealibHbIe M aHTapKTUYE-
CKO-TPOINYECKO-00peanbHble BUABLI CIy:KAT HamexX-
HBIMU MHAWKaropamMu Boa Hopexckoro n Tuxooxe-
aHckoro teyeHuit B Apktuke. FO.b. OKoJIOnKOBEIM

! DononuutensHas uHdopmauus U151 9TON CTaThy AOCTYITHA 110
doi 10.31857/S0869592X23020047 nist aBTOPU30BAHHBIX MOJTb-
30Baresiei.
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(2000) ycTaHOBJIEHO OTCYTCTBME DHIAEMUKOB BMIO-
BOTO M pOJOBOTO PaHTa B apKTUYECKHMX BOAaX U ITHP-
KyMITOJISIPHOE paclpoCTpaHeHue apKTo-6opeaib-
HBIX BUIOB.

B nckomaeMoM COCTOSIHMM COXPaHSIIOTCS JIMILb
UCTHl nuHOQIare/uiaT. be3ycioBHO, COBMECTHBIM
aHaIM3 paclpocTpaHeHUs1 AUHOoIIare/uiaT Ha Berera-
TUBHOI CTaguM, OOUTAIOIINX B TI€JIarMaiv, U IMOKOSI-
IIMXCSI LIMCT TOT'O K€ BMAA B IIOBEPXHOCTHOM CJIOC TOH-
HBIX OCaaKOB SBJIgeTCcS Hanmoonee 3(pPEeKTUBHBIM U
TO3BOJISIET TPOBECTU OUoreorpadruyeckoe paioHu-
poBaHUe, 6ojiee MPUOMIKEHHOE K JEiCTBUTEIBHO-
ctu (Oxononkos, 2000). OgHako mogOOHBIE HCCIIE-
JIOBaHMS MOKA PEIKM U pa3pO3HEHHBI.

B mtocnenave aecAaTuneTHs MOSBUJIOCH MHOTO pa-
00T, MOCBSIIIEHHBIX HU3YyYEHUIO Teorpaduueckoro
pacripeneJeHIsI COBPEMEHHBIX Y YeTBEPTUIHBIX TH-
HOITMCT, HO OHW OTPaHNIMBAIOTCS TJIABHBIM 00pa3oM
HEpUTUYECKUMMU BomamMu AtiaHTuku. Haubonee
KPYITHBIMU CBOIKAMHM II0 3TOMY BOIIPOCY SIBIISTIOTCSI
pa6otsl . Yonna ¢ coaBropamu (Wall et al., 1977),
B. JIpitna (Dale, 1996), K. 3oHeBenbaa ¢ coaBTopaMu
(Zonneveld et al., 2013). CymiecTByIOT TaK:Ke MHOTO-
YUCJIEHHBIE ITyOJIMKALIMY 10 PACTIPOCTPAHEHUIO T -
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HOLIMCT B OTHIEJIBHBIX MOPSIX M y4acTKax MUpPOBOTO
OKeaHa, HO 1IeJIbHOM KapTHHBI, 0000IaIoIIeii BCe
5TU pa3pO3HEHHBIE, XOTSI M OOMJIbHBIC CBEACHUS, TIO-
Ka He IMOJIy4eHO, YTO 3aTPYAHSIET UX UCITOJIb30BaHUE
pHu T1ajjeoonoreorpapuIecKmx peKOHCTPYKIIMSIX.

ITaneobmoreorpacdmueckre TaHHBIC CTOST B PSILY
BaXXHEWIIMX MoKa3aTesieil NajleoTeYeHU 1 TeMrepa-
TYpPHI IIOBEpXHOCTHBIX Boa. Kak 1mokasanu coBpemMeH-
HBIe Omoreorpadguyeckre MCCaeIoBaHus, TUHODIa-
reJuiaThl U UX IUCTBI MOTYT CIY>KUTb UHINKATOPaMH
HamnpapJIEHUS TEYCHUN M KINMATUIECKUX (QIIyKTya-
it (OxosonkoB, 2000). MHoOro4rMciaeHHbIE HUCCe-
JIOBaHUSI TIOKA3bIBAIOT, YTO OCHOBHBIMU (paKTOpaMu,
BJIMSIIOIIMMU Ha Teorpauieckoe pacipocTpaHeHne
ITUHO(pIIareIaT B aKBaTopusix MHUpPOBOro oxeaHa,
SIBJISTFOTCSI TeMIIepaTypa MOBEPXHOCTHBIX BOA U Teue-
Huys1. OgHAKO 3aKOHOMEPHOCTH IIMPOTHOTO pacIIpee-
JIeHUs1 auHodIaresyiaT, BhISIBJIEHHbBIE 71 HACTOSIIIETO
BpEeMEHU, MOTYT OBbITh MCITOJIb30BaHbI B MMaJIe0OMOreo-
rpapuIecKrx peKOHCTPYKIMSIX BeChMa OIPaHUYCHHO.
HecMmoTpst Ha OTCYTCTBME MMOTHOM KapTUHBI KJIMMa-
TUYECKUX (DIYKTyallMii B TIO3THEMEJIOBYIO 3IIOXY
(MMEIOTCSI CBEACHUSI 110 OTAEIbHBIM TEPPUTOPUSIM U
10 HEKOTOPBIM OTPE3KaM BPEMEHM ), MOKHO C YBEPEH-
HOCTBIO TOBOPUTh O TOpa3no 0osiee BHIPOBHEHHOM U
TEIUIOM KJIMMaTe 0 CPaBHEHUIO ¢ COBpeMeHHbIM. OT-
CYTCTBOBaJIa pe3Kasl IIMPOTHAsI TeMIIepaTypHasi KOH-
TPACTHOCTbh, BbI3BaHHAs JIASHBLIMM MTOKPOBAMU Ha
TMOJIIOCAaX, 9KBATOPUAILHO-TIOJIIPHBIN TPagyueHT TeMIIe-
parypbl OBLUI MOYTH BIBOE MEHBIIIE COBPEMEHHOIO
(Kpacunos, 1985; I'epman, 2004). IIpyuHUMNIMATBEHO
JIpyroii Obl1a BepTUKaIbHas HUPKYISILs MUpoBOro
okeaHa. IIpu MomenmpoBaHMM CHUCTEMBI TEYCHUI
OOBIYHO MTPUHUMAIOT B pacyeT 0e3JICMHUKOBBINM K11~
MaT U CYILIECTBOBAaHUE MEPUANOHAJIBHBIX IIPOJINBOB
B obnactu Tetuc. MoxHO cumTaTh 0OOCHOBAHHON
MIPOTUBOIIOJIOKHYIO HAMpaBJIeHHOCTb HayHBEUIMH-
rOB U aIIBEJUIMHIOB B MO3QHEMEJIOBYIO I COBpEMEH-
HYIO 3IIOXH: ceiidyac pexxuM ApKTUUECKOro dacceitna
“JaryHHbIN” (IJIyOMHHBIE BOABI BBITEKAIOT U3 Oac-
ceiiHa, MOBEPXHOCTHbIE — BTEKAIOT B HEro), TOLIa
KaK B ITO3THEM My OH OBLT “3cTyapueBbiM” (IIPUTOK
IIYOMHHBIX BOI, OTTOK MoBepxHOCTHHIX) (Kpacuios,
1985; HecoB, 1992). Pa3Butue MoBepXHOCTHBIX TeYe-
HUI1 B II03IHEMEJIOBYIO 3110XYy B CeBEepHOM IO TyIIIapruu
OIpeAesIoOCh JABYMSI BaXXHeWIIMMHU (aKTOpaMM:
OI'POMHBIM IIMPOTHO PACIIONIOXKEHHBIM OKeaHOM TeTnc
1 OTHOCUTEIBHO Y3KMMM MEPUINOHAIBHBIMU ITPOJIH-
Bamu (Bonkos, Haiinun, 1994; Ziegler, Rowley, 1997).

buoreorpadus 1mo nckormaeMbIM IUHOIIMCTAM JIJIST
JIOYETBEPTUYHOTO BPEMEHU HAXOIUTCS B TMOHEPHOI
craguu. KoHnenmus mpoBUHIIMAIN3MAa NCKOTIAEMBbIX
nuHonuct Obuia BeimBUHYTA I. Hoppucom (Notris,
1965). OH TNpeanoNoXuiI, 4TO MPOBUHIUAIN3M OT-
paxaeT IIUPOTHBIN KIMMAaTAYECKU KOHTPOIb. J1is
BPEMEHHOTO MHTEpBaJia, OXBATHIBAIOIIIETO KEUIOBE—
HEOKOM, UM YCTaHOBJICHbI OOpeasibHasl, TeTU4YecKasl 1
aHTHU-0O0peaibHasl MPOBUHLWM. EqVHCTBEHHON pado-
TOM, Kacaroleiics Ouoreorpadmy IMO3THEMETOBBIX
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IWHOLIACT, sABnsieTcd padora /Ix. Jlentnn u I. Yu-
aesimca (Lentin, Williams, 1980). Ha ocHoBaHuu
aHaJIM3a JUTEPaTypPHBIX U COOCTBEHHBIX IaHHBIX O
pacrpeneaeHrU I pUINHUOUTHBIX JMHOIIMCT B KaM-
MaHCKUX OTJOXEHUSIX UMM ObLIU BBIAEICHBI TPU CE-
pUH perioHaIbHBIX KOMILJIEKCOB, COOTBETCTBYIOIINX
YMEPEHHO XOJOOHOBOMHOI (0opeanabHOIT), yMepeH-
HO TEIUIOBOJHOM MPOBMHLIMSIM M MNPOBUHIIMU Hau-
0oJiee TEIUILIX BOJ TPOIMUYECKUX U CYOTPOITMYECKUX
IIMPOT. DTU MCCIENOBAaHUS OBUIM MNPOIOJLKEHBI U
pacrpocTpaHeHbl Ha Tepputopuio Poccun (XioHo-
Ba, JleGenena, 1988).

CrangapTHas mkana cesepa COMpH 1Mo TNHOIIM -
cTaM, yBSI3aHHAasI CO IIKaJIOi Mo MHOLIEpaMaM, MOXKET
CIIy>KUTh XOpOllleil BpeMeHHOI OCHOBO 17151 BBISIBIIE-
HUS T1ajaeodmoreorpadIecKnX OCOOEHHOCTE 3TOi
rpyrmbl Bomopociein (Lebedeva, 2006). IlanGope-
aJIbHasi KOPPeJISILINS BEPXHEMEJIOBBIX OTI0KEHUIA 110
IUHOLMCTAM IPEACTABISICT OOBEKTUBHBIE TPYTHOCTH.
IlepBBIe MOIBITKM MpoaHaIU3UPOBaTh Treorpaduye-
cKyio muddepeHumnanmnio guHouucT CeBepHOro Imo-
JIyInapys B IO3AHEMEIOBYIO 3II0XY CAeIaHbl aBBTOPOM B
JokTopckoit nuccepraiuu (Jledeaena, 2008), HO omy0-
JIMKOBaHBI PE3yJIBTAThI JIMIIb YaCTUYHO B MaTepHaiax
koHpepenuuii (Jleoemnena, 2005a, 2007). B Hacros-
111ee BpeMs1 HAaKOIIJIEHO MHOTO HOBBIX JaHHBIX 1O HO-
BBIM MECTOHAXOXICHUSIM KaK aBTOPOM CTaThU, TaK U
JIPYTMMH UCCIeO0oBaTesIMU. [1J151 BEIICHEHMSI KOppe-
JIIUMOHHOIO TMOTEHIMAaJIa TMO3AHEMEIOBBIX IUHO-
LUCT OBUIO IIPOAHAIIM3MPOBAHO PACIIPOCTPAHCHUE
oxkouio 100 pomos B 30 MecToHaxoxkIeHUsTX CeBepHO-
IO IOJIyIIapysl B CEHOMaH-TYPOHCKOE BpeMsl, IIPOBe-
JIeHa TUNMU3alusi KOMIUICGKCOB JUHOLIMCT, BBISBIICHO
MX CXOICTBO M BO3MOXHOCTbH COIIOCTaBJICHUS BEpX-
HEMEJIOBBIX OTJIOXKEHUI MO TUHOLIKCTAaM.

MATEPUAJI U METObI

Martepuaiaom Iis1 3TOi padOThl MOCIYKWJIN COO-
CTBEHHbIE MCCJIEIOBaHUSI aBTOpa Ha pa3pe3ax YCTb-
Enuceiickoro paiioHa, ckBaxkuH 3anagHoii Cudupu
n Kapckoro menwsda, IlonspHoro Ilpenypanbs,
IMpunonspHoro Ypana, CeBepHoro Typrasi, a Takxke
MHOTOYMCJIEHHbIE JIMTEPATYPHbIE UCTOYHUKM IT0 Ce-
BepHoil AMepuke, ceBepy FOxxHoii AMepuku, EBpore,
Adpuke, Muauu. HegoctaTouHOCTh JAaHHBIX Ha ce-
TOJHSIIHUM A€Hb IS ONpPEAEIeHNS apeajioB UCKO-
MaeMbIX BUJIOB AMHOLMCT (YTO SIBJSIETCSI OCHOBOIA
IJIsI COBPEMEHHBIX Onoreorpauyeckux IOCTpoe-
HUIi) oOycoBMIa BRIOOP TAKCOHOB POIOBOTO paHTa
IJIsl U3YYEeHUSI CTPYKTYPbl KOMILIEKCOB JAWHOLIMCT
XOPOIIO U3YUYEHHBIX TEPPUTOPpUIA. [1J1s1 KOTMUEeCTBEH-
HOI OLIEHKM CXOIICTBa CpaBHMBaeMbIX (hJIOp AUHO-
¢aareiaT MCMOAB30BAIUCh TOJLKO IMyOJIMKALUU, B
KOTOPBIX OTPpaXKeHbl 1OCTATOYHO IPEACTaBUTEIbHbIE
M0 TAKCOHOMUYECKOMY pa3HOOOpa3ni0 KOMILIEKCHI
JIUHOLMCT M HMEIOTCS AOCTOBEPHBIE BO3PaCTHBIC
JlaHHbIE M0 opTOoCTpaTurpaduyeckuM rpynram day-
HBI. HeoOxonmMocTh 00pabOTKM OIPOMHOTO MaCCH-
Ne 3
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Ta6muna 1. CocTaB pPOOOB IUMHOIIUCT, 06Hapy)K€HHI)IX TOJIBKO B ITp€acjiaXx yKa3aHHBbIX TUIIOB KOMITJIEKCOB B CCHOMAHEC

1C tun 2aC tun 2C tun 26C tun 3C tun

Alterbidinium, Adnatosphaeridium, |Achomosphaera, Cerodinium
Chlonoviella, Carpodinium, Callaiosphaeridium,
Pierceites Codoniella, Epelidosphaeridia,

Cometodinium, Exochosphaeridium,

Dapsilidinium, Leberidocysta,

Ellipsodinium, Stephodinium,

Gonyaulacysta, Surculosphaeridium,

Hystrichostrogylon, Tanyosphaeridium

Ovoidinium,

Prolixosphaeridium

Ta6auma 2. BeIOpaHHbBIN cOCTaB pOAOB IMHOLIMCT, OOHAPYKEHHBIX B IBYX WJIU TPEX TUIIaX KOMITJIEKCOB B CECHOMAaHe

Ponpl qHOLIMCT, OOHAPYXKEHHBIE
B 1C n 2C Tumax KOMIIUIEKCOB

KocmormnonutHbie
poabl AMHOLINCT

Apteodinium, Chlamydophorella,
Cribroperidinium, rpyrmma
Cyclonephelium/Circulodinium, Dorocysta,
Exochosphaeridium, Florentinia,
Isabelidinium, Litosphaeridium,
Odontochitina, Oligosphaeridium,
Pterodinium, Spiniferites, Trithyrodinium

Canningia, Kallosphaeridium,
Microdinium, Palaeohystrichophora,
Pervosphaeridium, Subtilisphaera,
Xenascus

Ba TaHHBIX ITOTpeboBaia MIPUBJICYCHHUS METOIOB KO-
JM4ecTBeHHO# olleHKH. [lomroroBka HaHHBIX IS
KJIaCTepHOTo aHaJInu3a IMIPOBOIUIACH CJICIYIOIIM 00-
pa3oMm: B mporpamme Exel cocTaBIIsITMCh CIMCKU PO-
OB MTMHOIIUCT, IUTST KasKIOTO M3 KOTOPBIX CUMBOJIAMU
0 unu 1 yka3bIiBajaoCh MPUCYTCTBUE UJIU OTCYTCTBUE B

KaxXI0M MecToHaxoxaeHuu (IM? 1, AM_2). Tunu-
3al1sl KOMILJIEKCOB OCYIIECTB/IsIIach METOIOM KJla-
CTEpHOT0 aHaJIM3a Mo pacuyeTHoU Moaenu Kakkapaa
(mporpamma BioDiversity Professional, 1997, The
Natural History Museum and The Scottish Associa-
tion For Marine Science). 1151 00beIMHEHUS KJIacTe-
pOB B HepapxXu4ecKylo CTPYKTYpy MCIOJIb30BaICS
METO/I CBSI3U I'PYIIIIOBOIO CPEAHET0, KOTOPhI XOpO-
1o padboTaeT, Korma eCTeCTBEeHHBIE OOBEKTHI HE MMe-
IOT Ha CaMOM Jiejie UepapXuuecKoro COnoaYMHEHMSI.
IMonyyeHHbIE neHApOrpaMMbl OTpaXalT CTENeHb
cXoncTBa (B IPOLIEHTAaX) KOMILIEKCOB TMHOLIMCT U3
pPa3JIMYHBIX MECTOHAXOXAECHUI MO POAOBOMY COCTa-
By. BbIsiBlieHHBIE KJIacTepbl IIPEACTAaBISIIOT CcObOit
TUIIbI, OOBENNHSIONINE KOMILJIEKCHI TMHOLMCT Han-
OoJiee OJIM3KME MO STOMY ITPU3HAKY.

PE3VJIBTATHI
Cenoman

B ceHoMaHe Ha OCHOBe aHalIu3a pacHpeacacHUs
86 ponos 13 20 MecTOHAXOXKIEHU BbIIEIEHO TPU TH-
na KOMILUIEKCOB TMHOLIUCT (puc. 1).

2 JAM — nomoaHUTEIbHBIC MaTepUATBI.
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1C Tin ycTaHOBJIEH B TEPPUICHHBIX OCaIKaX ceBepa
3anagHoii Cubupu (Ycrb-Enuceiickuii paiton, Kap-
cKkuit menbd). XapakTepHbIMU pogaMu, OOHapYyKeH-
HBIMHM TOJBKO B 3TOM KOMIUIEKCE, SIBJISIIOTCS: Alter-
bidinium (oTMeYeH TakKe eAMHUYIHO B pa3pe3e CeHOMa-
Ha mtata Anpbeprta, 3anagHass Kanana), Chlonoviella,
Pierceites (Ta6:1. 1). PasHooOpa3ue TMHOLIMCT HEBEJIMKO
n cocTaBiisieT 28 ponoB. Ponpl mipencraBiieHbI OOBIMHO
1—2 BumamMu, peako OoablIMM KojaudecTBoM. Hawm-
0oJIblIIee YMCIIO OOIIMX POIOB HabmogaeTcs B 1 1 2 Tu-
nax (Tabi. 2).

2C Tun BeIsIBIeH B KpeiMy (pa3pe3 Akcy-Iepe),
Cesepo-3anagHoit EBporne, mrarax CIIIA Komopano,
Texac, Hpio-Ixxepcu, Apu3oHa, B 3armagHoii Kaname
(mrratel AnbOepra u CackadeBaH), Ha baramckux
ocTpoBax, B buckaiickom 3anuse, BoctouHoit IpeH-
JTaHauu, Ha o-Bax I'pannm bankc u HelodayHmieHn
(Atnantuyeckoe mnobepexne Kananwl), B CeBepo-
3anagHoii Adpuke, Erumnre.

DTOT TUII OTJIMYAETCS MaKCUMAaJIbHBIM TaKCOHO-
MUYECKUM pa3HooOpa3ueM (69 pomo 1 206 BUIOB) 1
caMbIM OOJIBIIIMM COJEepXXKaHUEM XapaKTePHbIX POIOB
(Taba. 1).

BuyTpn 3TOro Tmmna o60co0seTcst rpymnna KoM-
mwiekcoB (moarun 20) (puc. 1), ycTaHOBJIeHHasT B
Hyro-Ixepcu, buckaiickoM 3aiuBe, 10ro-3anagHoi
yactu bapeHiieBa Mopsi, Ha o-Bax [paHn bankc n
Heiodaynmnenn (Armantudeckoe mooepexne KaHa-
JIbl), OTJIMYAIOIIASICSI MEHBIIIMM POJOBBIM pa3HOOOpa-
31eM U OTCYTCTBHMEM HEKOTOPBIX POIOB, XapaKTEPHBIX
s monruna 2a, Hanpumep Codoniella, Cometodini-
Ne 3
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T T T T
90° 30° 30° 90°

"""""""""""""""""""""""""" 15 Hpto-JIxepeu (CLIAY =" 777777
14 Atnant. no6epexne Kanampr
9 buckaiickuit 3a1uB

21 Eruner
T 11 MMopryranust
10 Ucnanus
— 13 Anbbepra (Kanama)
19 Baramsi (ckB. 627, 635)
17 3. Buytpennue teppuropun CILLIA
22 CB Adpuka
. 2a TUTI 16 Texac, CILIA
12 B. I'pennannus
7 CakcoHCKMit 6-H
| 6 I'epmanust

18 Komnopamo, CILIA
8 OpaHuust

S AHrmst

3 Kpniv (Akey-Jlepe)

- 1 T 2 Kapckoe mope
TUIL L 1 ceBep Cubupu

0 50 100 %

Puc. 1. JuddepeHimaius mo3aHeceHOMaHCKUX KOMITJIEKCOB AUHOLIUCT.

Ha nenaporpamme naHa Ikaja CTEIIEHU CXOICTBa KOMILIEKCOB TMHOLIMCT B %. [laneoreorpaduyeckasi OCHOBa OCTpOeHa Ha
CBeIeHUsIX U3 paboT: Atiac..., 1976; Ziegler, 1988; Srivastava, 1992; Bonkos, Haiinux, 1994; Simons et al., 2003; AjekceeB
u 1p., 2005; Prauss, 2006, 2012; Pearce et al., 2009; Peyrot et al., 2011; Olde et al., 2015.

Mecronaxoxnenusi: | — CeBep Cubupu (Lebedeva, 2006); 2 — menbd Kapckoro mopst, ckB. Jlennnrpaackas 1 (Lebedeva, 2006);
3 — Akcy-/lepe, Kpeim (Dodsworth, 2004); 4 — roro-3anamgHast yactb bapeHiuesa mopst (Radmacher et al., 2014); 5 — AHmus
(Clarke, Verdier, 1967; Marshall, Batten, 1988; Jarvis et al., 1988; Costa, Davey, 1992; Tocher, Jarvis, 1995; Dodsworth, 2000;
Pearce et al., 2009); 6 — I'epmanust (Prossl, 1990; Kirsch, 1991); 7 — CakcoHckuii 6acceiin (Marshall, Batten, 1988); 8 — ®dpanuust
(Foucher, 1975, 1979, 1981, 1982; Robaszynski et al., 1982); 9 — buckaiickuii 3aymB (Fauconnier, 1984); 10 — Mcmanus (Riegel,
1973; Peyrot, 2011); 11 — IMopryramus (Barroso-Barcenilla et al., 2011); 12 — Bocrounast I'permanous (Soper et al., 1976; Nohr-
Hansen, 2012); 13 — Ans6epra, Kanana (Wall, Singh, 1975; Singh, 1983); 14 — Atnantudyeckoe nobepexbe Kanampr (Williams,
Brideaux, 1975; Jansa et al., 1977; Barss et al., 1979); 15 — Heio-dxepcu, CILIA (May, 1980; Aurisano, 1989); 16 — Texac, CLLIA
(Srivastava, 1992); 17 — Konopamo, CIIIA (Dodsworth, 2000); 18 — 3ananusie BHyTpeHHue Tepputopu CIIIA (Li, Habib, 1996;
Dodsworth, 2000; Oboh-Ikuenobe et al., 2007); 19 — Baramsi (ckB. 627, 635) (Masure, 1998); 20 — 3anagHast Benecyana (Helenes
etal., 1998); 21 — Eruner (Mahmoud, 1998); 22 — CeBepo-3anangHas Adpuxa (Below, 1984).
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um, Dapsilidinium, Ellipsodinium, Hystrichostrogylon,
Ovoidinium, Prolixosphaeridium u gp.

Ha ocHoBe uM3yyeHUsI CKBaXKMH U €CTECTBEHHBIX
oOHakeHUI Ha ceBepo-BoCcTOKe IpeHnanauu paspa-
0oTaHO IeTajJbHOE 30HMPOBAHUE IT0 AUHOIIMCTAM,
COOTHECEHHOE C aMMOHHWTOBOM IIKAJIOW IJIs1 BCETO
KOMILJIeKca MeoBbIX oTiioxkeHui (Nohr-Hansen et al.,
2019). OnHaxko B 3T0i paboTe yKa3aHbl TOJbKO BUIIbI,
XapaKTepHbIe IS KaxKI0i 30HBI, 0€3 COMYTCTBYIO-
IIUX TAKCOHOB, ITO3TOMY B CTATUCTUYECKOM aHaJIN3e
9TU JAHHBIE UCITOJIb30BaHbBI HE OBLIN.

3C tun. Komruiekc 3ananHoii BeHecyanbsl (He-
lenes et al., 1998) cymiecTBEHHO OTIMYAETCS OT ApY-
TMX U HE BOIIEJ HU B OAWH U3 BbIACJICHHBIX TUIIOB.
Erunerckuii KOMITJIEKC CpaBHUTEIbHO OemeH (29
TaKCOHOB), €r0 OCHOBY COCTaBJISIOT KOCMOIIOJIUT-
HbIEC POJIbI, BUIBI U OOIIIKE C CEBEPOESBPOIECICKUM TH -
oM. MmMeercst onuH xapakTepHbiid porn Cerodinium.

CeHOMAaHCKHE KOMIUIEKChl AWHOLIMCT B LEJIOM
clrabo muddpepeHINPOBaHbBI, YCTAHOBIIEHO OOIBIITOE
KOJIMYECTBO KOCMOTIOJUTHBIX podoB: Apteodinium,
Canningia, Chlamydophorella, Cribroperidinium,
rpynmna Cyclonephelium/Circulodinium, Florentinia,
Kallosphaeridium, Litosphaeridium, Microdinium,
Odontochitina, Oligosphaeridium, Palaeohystricho-
phora, Pervosphaeridium, Pterodinium, Spiniferites,
Subtilisphaera, Xenascus. OTO XOpOIILIO COIIACyeTCs C
ajeo000TaHNYECKUMU JaHHBIMU 00 OYEHb TEIJIOM,
rymugHoM kiauMate (lons0epT u op., 1977; I'epman,
2004).

CenomaHckuii 3amagHo-Cubmpckuii 0acceitH
MNpeAcTaBIsii coO00Il ONpeCHEHHBIN, MEJTKOBOIHBIN
BomoeM (Atiac..., 1976; Konroposuu u ap., 2014).
OnHako B BEpXHEM CEHOMAHE B €CTECTBEHHBIX BBIXO-
nax Ycrb-EHuceiickoro paiioHa (3axapoB u J1p.,
1989) B HEKOTOPBIX CKBaxkMHax 3anagHoit Cuoupu u
Kapckoro menbda 3adpuKcupoBaHbl cieabl Hadajla
OMHOM U3 KPpYMHEUIINX B MeJly TPaHCTPEeCCUM, mpe-
BparuBiueil 3anmagHyro CuOUpPh B OOIIMPHBINA SITH-
KOHTMHEHTAJILHBIM OacceiiH Ha BCE IIECTh BEKOB
no3aHero Meja. C mo3aHeCeHOMaHCKOM—paHHETY-
POHCKOI1 TpaHCrpeccueil CBSI3aHbl OTJIOXKEHUS Yep-
HBIX CJIAHIIEB, IIIMPOKOE pacIpoCTpaHEHNE aHOKCH/I-
HBbIX OOCTaHOBOK W HUBEJIUPOBKaA cocTaBa (hayHBI
(3axapoBu ap., 2000, 2003; JIebenena, 3Bepes, 2003).
MHorue ucciaenoBaTean, aHAAU3UPYs B KJIIMMaTU4e-
CKOM acIleKTe MHOTOUYMCJCHHBIE JIMTOJOTrMYecKue,
CEIMMEHTOJIOTUYECKHUE, MaJIeOHTOJIOTUYECKUE, T€0-
XMMHMYECKHE JaHHbBIC, OTMETUIN OMHOPOTHOCTh (pu-
3UKO-Teorpauieckux M, IJIaBHLIM 00Opa3oM, KJIu-
MaTUYECKUX YCJIOBUI, CIOXWBIIUXCSI B CEHOMAaH-
CKOM BeKe MOYTH Ha Bcel tepputopun Cubupm, n
JIeJIaloT BBIBOJA O TYMUIHOM, PAaBHOMEPHO-BJIAXKHOM,
teruioM KianuMate Tepputopun (F'onsdept u np., 1977,
XepHrpuH, XyioHoBa, 1983; Zakharov et al., 2002; 3a-
xapoB u 1p., 2002; I'epman, 2004; T'otoBHeBa, 2005).
M3ydyeHne ocoOeHHOCTEIl paclpedeiieHusT poIoB
MHOIIEpaMOB B ApKTUYECKOM OMOXOPUH B TTO3THEM

CTPATUTPA®UA. TEOJJOTUYECKASA KOPPEJIALUA

CeHOMaHe U Havalle paHHEero TypoHa MoKa3aJio, YTO
€€ HaceJISJIM KOCMOITIOJIMTHbIE POJbI M moApoabl: In-
oceramus (Inoceramus), Inoceramus (Mytiloides)
(XomenroBckmii, 1998; 3axapoB u np., 2001). I1pu-
CYTCTBYIOT TaKXKe WHOLIEPaMMIbl THUXOOKEaHCKOIO
IIPOMCXOXICHUS, B 3TO Xe BpeMs B 3anamgHo-Cuodup-
CKOM OaccelfHe TTOsTBIIIIOTCS aMMOHMTHI Placenticeras
n Borissiakoceras (3axapos u ap., 2003; Poros u ap.,
2019). OtcyTcTBUE 3HAEMUKOB HAaIBUOAOBOIO paHra U
npeobiaaganue 6opealbHbIX KOCMOMNOJINUTOB JaXKe Ha
BUIIOBOM YPOBHE CBUIETEILCTBYIOT O HATUYMU MTOCTO-
SHHBIX MOPCKUX ITyTeil, CBS3BIBAIOIINX ApPKTHUYE-
CKUii 6acceitH ¢ MUpPOBBIM OKEaHOM B MO3THEM Ce-
HOMaHe—paHHeM TypoHe (3axapoB u ap., 2001).

B 3amamHo-Kanaackom OacceiiHe B paHHEM M
CpeIHEM CEHOMaHE IO JUTOJIOrO-IaJIeOHTOJIOrYe-
ckuM ocobeHHocTsM ¢opmanuu Belle Fourche pe-
KOHCTPYUPOBaHbI XOJIOAHOBOIHBIC YCJIOBUSI C TIOHU-
KEHHOM COJIEHOCThI0. OJHAKO B KOHILIE CEHOMaHa—
HaJgajie TypoHa, Tak e Kak 1 B 3armagao-Cnonpckom
bacceiiHe, OTMeYaeTCsl MaKCUMaJIbHAsI TPAaHCTPeCCUs]
(dpopmanust Second White Specks), IpoHUKHOBEHNE
TEIJIBIX BOJ, YCTaHOBJICHUE MOPCKOIO peXHUMa C
HopMasibHOI cosieHocThlo (Bloch et al., 1999). Ie-
TaJbHBII aHaJIM3 COCTaBa AMHOLIMCT U3 CeBepoaMe-
pUKaHcKoro 3anagHoro BHyTpeHHero 6acceifHa rmoka-
3aJl HauOoJblliee TAKCOHOMUUYECKOE pa3zHOoOpas3ue
(91 TakcoH) B KomIuiekce paspesa I1ya6s0 (Konopa-
no, CIIIA), MHOrMe BUOBI SIBIISIFOTCSI KOCMOIIOIMTA-
MM, TTOATBEPKAAsl HAJIMUME CBS3Ci ¢ OKeaHUYECKU-
MU BOJAaMMU Ha IOre B TeUeHHE CEHOMAaHAa U PaHHETO
typoHa (Dodsworth, 2000).

B.A. Kpacuios (1985) nmucai, 4To CBSI3b apKTUYE-
CKMX Y TETUYECKUX BOJ MOTJIa TIOAACPXKIBATHCS Ye-
pe3 ceBepoaMepukaHckoe 3amnagHoe BHyTpeHHee
Mope. DTO MOATBEPXKAAETCS paclpeaeIeHueM aMMO-
HUTOB pona Borissiakoceras, mpeamnojoXuTeJIbHO Mo-
SIBUBLLIMXCSI B CPENHEM CEHOMaHe CeBepoaMepUKaH-
ckoro 3amagHoro BHyTpenHero OacceiiHa u 4epes
ApkTuueckuii 6acceitH (Haxonku B YcTh- EHMcelicKoi
BIIAAWHE) IIPOHUKIINX B A3Mio (Haxonku B TaIKuk-
CKOIi nmempeccun, HU30Bbs AMmynapbn) (MmuxaiiioBa,
Haiinun, 2002; 3axapos u ap., 2002; Haitqun, 2003).
KocBenHBIM 00pa3om ¢ ripenroyioxeHueM B.A. Kpa-
CUJIOBA COIIacyeTcsl OCTATOYHO OOJBIIIOE KOJIMYECTBO
KOCMOIIOJIMTHBIX TAKCOHOB LIMCT AUHOMJIAreJijiarT, Ko-
TOPbIE MOIJIU POHUKATh YEPE3 CUCTEMY MEPUIMOHAITb-
HbIX MPOJMBOB, coenUHSBIINX CeBEepHYIO ATJIAHTUKY,
ceBepoaMepuKaHckoe 3aramHoe BHyTpeHHee Mope,
ApkTnueckuii 6acceitd u 3anagHo-Crdupckoe Mope.

Kommnexkcor guHouuct 1C THna B II03mHECEHO-
MaHCKOe—PaHHETYPOHCKOE BpeMs OOHapy>KMBalOT
HauOoJIbIIee CXOICTBO C OMHOBO3PACTHBIMU KOM-
iekcamu CeBepHoil EBponbl (2aC mum). K. Map-
a1 1 . barren (Marshall, Batten, 1988) onucanu
KOMITJIEKChl JUHOLKCT U3 MOTrpaHUYHbIX CEHOMAaH-
TYPOHCKMX OTJIOKEHUI, IpeacTaBIeHHbIX B HinkHe -
CaKCOHCKOM OacceiiHe I'epmMaHum OMTYMUHO3HBIMH
Ne 3
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MepreiasiMu. CHUCTeMaTHYeCKMid COCTaB ITUHOIIMCT,
TIPUBEIEHHbIN B 3TOI paboTe, CXOJIEH C COCTAaBOM CEBe-
POCUMOUPCKUX TUHOLUCT HaJIM4ueM OOJIbIIOro KO-
yecTBa oommx BuaoB: Eurydinium saxoniense, Apteod-
inium granulatum, Kallosphaeridium? ringnesiorum,
Cauveridinium membraniphorum, Cyclonephelium
vannophorum, Florentinia ferox, Litosphaeridium si-
phoniphorum, Microdinium ornatum, Odontochitina
operculata, Pterodinium cingulatum. OmHako KOMITJIEKC
IUHOLMCT [epMaHUM xapakTepu3yercss OOMIMeM XO-
paTHBIX (POpPM, TOTHa KaK B CEBEPOCMOMPCKIX KOM-
IIeKcax IpeobiamaroT KaBaTHble UUCThL. P. [I3Bu
(Davey, 1969, 1970) ommcan KOMITJIEKCHI CEHOMAaH-
ckoro Bo3pacta AHIMU U CeBepHoii ®paHLIUU U
CpaBHUJI UX C OMHOBO3paCTHLIMU KoMIuieKcamu Ce-
BepHoro Texaca m Kananesl. Cpenyt ITMHOIIMCT 37I€Ch
TakKKe€ 3HAYUTEJbHOE MECTO 3aHMMAalOT KaBaTHbIE
¢dopMbl. OOIIMMM BUAAMHU C TMHOLIMCTAMHU UCCIICAY-
eMoro paiioHa sBistioTcd Alterbidinium “daveyi”,
Subtilisphaera pirnaensis, Trithyrodinium suspectum,
Isabelidinium magnum, Palaeohystrichophora infu-
sorioides, Odontochitina operculata, Xenascus blaste-
ma, Cribroperidinium exilicristatum, Microdinium
crinitum, M. ornatum, Rhiptocorys veligera, Apteodini-
um granulatum, Trichodinium castanea, Oligosphaerid-
ium complex, O. prolixispinosum, Cauveridinium mem-
braniphorum, Cyclonephelium vannophorum.

CylecTByeT MHOTO paboT, TTOCBSIIEHHBIX JUHO-
nucraM ceHomaHa AHruu (Cookson, Hughes, 1964;
Clarke, Verdier, 1967; Davey, 1969, 1970; Jarvis et al.,
1988; Batten, Marshall, 1991; Tocher, Jarvis, 1995;
Pearce et al., 2003, 2020), ®panuuu (Davey, 1969,
1970; Foucher, Taugordean, 1975; Foucher, 1976, 1979
u np.), Hunepnangon, Mcnanuu (Herngreen, 1977,
1980), CesepHoit boremuu (Svobodova, Vavrdova,
1987), Kutasg (Mao Shaozhi, Norris, 1988), CeBepo-
Boctounoit JIusuu (Uwins, Batten, 1988), Kananpl
(Barss et al., 1979; Singh, 1983; Bloch et al., 1999),
Atmantudeckoro 1mobepexbss CIHIA  (Aurisano,
Habib, 1977; Aurisano, 1989). BoabIIMHCTBO BUIOB
JIUHOLUCT, OTMEYAEMbIX B CEHOMAaHCKHUX KOMILICK-
cax, MMEIOT IUPOKMI cTpaTurpadUIecKnii quamna-
30H pacIpocTpaHeHus1. B aTux padborax yrioMruHaer-
csl IIMPOKO pacHpocTpaHeHHbI By Litosphaeridi-
um siphoniphorum, He BBIXOISIINI 3a TIPEICITHI
ceHoMmaHa. OH yKa3bIBaeTCsl KaK BUII-UHIACKC IJISI Ce-
HoMmaHa AHru, @panuun, Hunepianmos. deranb-
HO [OMamna3oH pacHpoCTpaHEHHUsS 3TOr0 BHAA pac-
cMoTpeH B pabore ML.A. Ilupca c¢ coaBTopamu
(Pearce et al., 2020).

OrpaHWYeHO CEHOMAaHOM TaKXKe pacIpocTpaHe-
Hue Kiokansium polypes, Apteodinium granulatum,
Eurydinium eurense. B ceHomaHe ostBisieTcst 60IbIIoe
KOJIMYECTBO KaBaTHBIX LIMCT Eurydinium saxoniense,
Isabelidinium magnum, Trithyrodinium rhomboide-
um, xapaKTepHbIX I CEHOMaHa—paHHEro TYpOHa.
Alterbidinium “daveyi”, Trithyrodinium suspectum,
Ginginodinium evittii 06Hapy>XeHEI B IIO3IHEM CEHO-
MaHe W TIPOXOmSAT mo KamitaHa; Subtilisphaera pir-
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naensis MosIBIsIETCS B IIO3JHEM CCHOMAHEC U NCYEC3acT
B KOHBSIKE.

BospacTHoii mnana3zoH MHOTUX IPYyTUX CEHOMaH-
CKUX BUIOB, XapaKTePHBIX JJIsI HEKOTOPBIX PaiilOHOB,
ellle TOYHO He yCTaHOBJieH. B momomHeHMe K yxke
MIPOBEIeHHOI NaHOOPeaATbHOM KOPPEISILINY IT03THE -
MEJIOBBIX KOMIUIEKCOB TuHouucT (Mukpodutodoc-
cunuu..., 1994; Zakharov et al., 2002; JleGenena,
20056) mosiBMJIMCh HOBBIE TUTEpaTypHbIe JaHHBIEe. B
CKBaxkKMHax U3 10ro-3araaHoii yactu bapeHiieBa mo-
ps, a Takxke u3 HopBexkcKoro Mopsi ycTaHOBJIEHA MH-
TepBan-30Ha Palaeohystrichophora infusorioides—
Palaeohystrichophora palaeoinfusa (4yacTb HUKHETO
CeHOMaHa—4acTh BEpXHEr0 ceHOMaHa), B KOTOPOW,
IMIOMMMO IIPOYNX TAKCOHOB, XapaKTePHBIMU SIBJISIIOT -
ca Cauveridinium membraniphorum, Litosphaeridi-
um siphoniphorum, Stephodinium coronatum, Pa-
lacoperidinium cretaceum, Chlamydophorella nyei,
Surculosphaeridium longifurcatum (Radmacher et al.,
2014, 2015). B BepxHeM ceHoMmaHe 3amnanHoii [peH-
nmanauu (Nuussuaq Basin) orMedaeTrcst miepBoe IOsIBIIe-
Hue Trithyrodinium suspectum, Isabelidinium magnum,
Cauveridinium membraniphorum (Pedersen, Nohr-
Hansen, 2014). Ha ceBepo-BocToke IpeHnanauu B
BepXHeM ceHoMaHe BbljeseHa 30Ha Cyclonephelium
compactum—Cauveridinium membraniphorum com-
plex, KoTopas orpeaesieTcss OT IepPBOTO MOSIBICHUS
rpymnel Cyclonephelium compactum—Cauveridini-
um membraniphorum g0 nepBoro nosiBiieHusi Het-
erosphaeridium difficile (Nghr-Hansen et al., 2019).
XapaKTepHBIMU TAKCOHAMM TaKKe SIBJSIIOTCS Surcu-
losphaeridium longifurcatum, Chlamydophorella nyei,
Isabelidinium spp., Palaeohystrichophora infusorioi-
des, Spiniferites spp., Subtilisphaera kalaalliti.

Takum o06pazoM, NO3THECEHOMAHCKUIA KOMITJIEKC
JIUHOLIMCT XOPOIIO TIpociiexuBaercsi B CeBepHOM
MOJIyLIaApUH.

Typon

JJ1s1 TYpOHCKOTO BpeMeH! MPOaHATM3UPOBAHO pac-
npenejaeHue 79 ponoB B 25 MECTOHAXOXIACHMSIX. YCTa-
HOBJICHO TPM TUIIa KOMITJIEKCOB AUHOLIMCT (puC. 2).

1T THn BBISIBJIEH B TEPPUTCHHBIX OTJIOXKEHUSIX Ce-
Bepa 3amnangHoit Cubupu (Ycrb-EHuceiickuii paiioH,
Kapckuit menbd, ckB. bepesosckas 23k, HOxHo-
Pycckas 113), 3anmagHoii KaHans! (TeppuTOpHH 1Ta-
TOoB AnbOepTa 1 CackaueBaH), I0Oro-3amnaaHoii 4acTu
BapeHuieBa Mops. YBenIM4uBaeTCs] KOJIMYECTBO Xa-
pakTepHBIX ponoB: Alterbidinium (oTMeueH Takke
eIMHU4YHO B paspe3e Texaca, CIIIA), Dorocysta,
Laciadinium, Pierceites, Spinidinium, Chlonoviella
(rmocnemHuMiA pox ToabKo Ha ceBepe Cubupn) (Tadi. 3).

YBenuuuBaeTcsl poJoBOe U BUIIOBOE pa3HOOOpasue,
YTO CBSI3aHO C TPAHCTPECCUBHBIMU COOBITUSIMU B MO-
TPaHUYHOE CEHOMaH-TYpOHCKoe Bpemsi B CeBepHOM
nonywmapuu. HanGombliee BUmoBoe pazHooOpasue, o
CpaBHEHUIO CO 2 TUIIOM, HabmomaeTcs B pomax Alter-
Ne 3
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25 3. Benecyana
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Puc. 2. InddepeHmnaivst TypOHCKMX KOMITJIEKCOB TUHOIIMCT.

TTaneoreorpacduyeckast OCHOBA IMOCTPOEHA Ha CBENECHMSIX U3 paboT: ATiac..., 1976; Ziegler, 1988; Srivastava, 1992; Boskos,
Haiinuh, 1994; Simons et al., 2003; Prauss, 2006, 2012; Pearce et al., 2009; Peyrot et al., 2011; Olde et al., 2015.
Mecronaxoxnenusi: 1 — CeBep Cubupu (Lebedeva, 2006); 2 — menbd Kapckoro mopst, ckB. Jlenunnrpanckast 1 (Lebedeva,
2006); 3 — ckB. FOxHo-Pycckas 113 (JIebenesa u ap., 2004); 4 — Ipunonsapusiit Ypan (Chlonova, 1996; Lebedeva, 2006);
5 — 1or 3anagHoit Cubupu, Omckuii iporu6 (Jlebenesa u ap., 2013; Jlebenesa, Kysbmuna, 2018); 6 — KOxHoe 3aypaiibe
(KysbmuHa m np., 2021); 7 — roro-3amnamHas yacth bapeHneBa Mmopst (Radmacher et al., 2014); 8 — CeBepHoe mope (Batten,
Marshall, 1991); 9 — Aarus (Clarke, Verdier, 1967; Marshall, Batten, 1988; Jarvis et al., 1988; Costa, Davey, 1992; Tocher,
Jarvis, 1995; Dodsworth, 2000; Pearce et al., 2009); 10 — T'epmanus (Prossl, 1990; Kirsch, 1991, 2000); 11 — CakcoHckuit
Gacceitd (Marshall, Batten, 1988); 12 — ®panuus (Foucher, 1975, 1979, 1981, 1982; Robaszynski et al., 1982); 13 — Yexus,
Boremckuii 6acceitn (Olde et al., 2015); 14 — Akcy-Hepe, Kpsim (Dodsworth, 2004); 15 — Mcnanus (Riegel, 1973; Peyrot,
2011); 16 — Iopryranus (Barroso-Barcenilla et al., 2011); 17 — Buckaiickuit 3anus (Fauconnier, 1984); 18 — BocTouHas
I'pennanaus (Soper et al., 1976; Nohr-Hansen, 2012); 19 — Atnantuuyeckoe nodepexbe Kanaaer (Williams, Brideaux, 1975;
Jansa et al., 1977, Barss et al., 1979); 20 — 3anannas Kanana (Bolch et al., 1999); 21 — 3ananHbie BHYTpEHHUE TEPPUTOPU
CIIA (Li, Habib, 1996; Dodsworth, 2000; Oboh-Ikuenobe et al., 2007); 22 — Konopano, CILIA (Dodsworth, 2000); 23 — Hblo-
Ixepcu, CLLIA (May, 1980; Aurisano, 1989); 24 — Texac, CLLIA (Srivastava, 1992); 25 — 3anaagHas Benecyasna (Helenes
et al., 1998).
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Ta6muna 3. CocTaB pPOOOB IUMHOIIUCT, 06Hapy)K€HHI)IX TOJIBKO B ITp€acjiaX yKa3aHHBbIX TUIIOB KOMIIJIEKCOB B TYPOHEC

1T Tun 2T Tun 3T tun

Alterbidinium, Achomosphaera, Apteodinium, Andalusiella,
Chlonoviella, Callaiosphaeridium, Codoniella, Cerodinium
Dorocysta, Cometodinium, Dapsilidinium, Dinopterigium,
Laciadinium, Ellipsodinium, Endoscrinium,
Pierceites, Hystrichodinium, Hystrichostrogylon,
Spinidinium Kleithriasphaeridium,

Prolixosphaeridium, Tanyosphaeridium,

Xiphophoridinium

Ta6anna 4. BeiopaHHbIe poabl IMHOLIMCT, OOHAPYKEHHBIE B IBYX WJIM TPEX TUITaX KOMILIEKCOB B TYpOHE

Ponpr nunonuct, ooHapyxeHHsbie B 1T 1 2T trmax
KOMILIEKCOB

Kocmononuraeie pOoabl AMHOLMUCT

Chatangiella, Chlamydophorella, rpyrma
Cyclonephelium/Circulodinium,
Eurydinium, Exochosphaeridium,
Florentinia, Heterosphaeridium,
Isabelidinium, Leberedocysta,
Oligosphaeridium, Pervosphaeridium,
Pterodinium, Rhyptocorys, Spiniferites,
Surculosphaeridium, Trithyrodinium,
Wallodinium, Xenascus

Canningia, Coronifera, Cribroperidinium,
Kallosphaeridium, Microdinium,
Odontochitina, Palacohystrichophora,
Palacoperidinium, Subtilisphaera,
Trichodinium

bidinium, Chatangiella, Microdinium. B aByx ckBa-
xuHax Bapbperanckoro MeraBana (3amagHass Cu-
OUpb) BbIIEIEH KOMIUIEKC TUHOLIUCT COBMECTHO C
dopamuHupepaMu paHHeTo TypoHa (AJIeKCaHIpoBa
u 1p., 2010). OH He OBUI BKIIIOYEH B KOJIMYECTBEHHBIN
aHaIn3, TTOCKOJBKY B paboTe yKa3aHO “Sapo” KOM-
TUIeKca, a He TIOJIHBIM cocTaB TaKCOHOB. OIHAKO 3TOT
KOMILJIEKC XOPOIIIO COMOCTABJISIETCS C APYTUMU CEHO-
MaH-pPaHHETYPOHCKMMM 3aMaJlHOCUOMPCKUMHU KOM-
TUIeKCaMU TMHOLIMCT U MOXET ObITh OTHECEH K 1 TU-
my. I H. AnexcannpoBa (Anekcanapona u ap., 2010) oT-
MEYaeT, YTO COBMECTHOE MPUCYTCTBUE B KOMILIEKCE
TakuX BUAOB, Kak Euridinium saxoniense, Isabelidin-
ium magnum, yKa3bIBaeT Ha ero nNepexXoaHblil xapak-
Tep oT KoMIniekca cimoeB ¢ Chlamydophorella nyei—
Chlonoviella agapica (YcTb-EHucelickuii palioH,
BEPXHUI CEHOMaH—HWXHSIS YaCTh CPEIHEro TypoHa
(Mukpodurodoccunuu..., 1994) Kk KoMIIeKCy CIo-
eB ¢ Chatangiella spectabilis—Heterosphaeridium dif-
ficile (Bepxuwmii TypoH (Lebedeva, 2006)), u BpeMms
ero (OpMUPOBAHUS, BEPOSITHO, OTBEYAET KOHILY
paHHero TypoHa. Ha 3To yka3bIBaeT U OTCyTCTBUE B
HeMm mnpenctaBureneil poma Chatangiella, KoTopbie
WU3BECTHBI CO CPEHETO TYPOHA.

2T Tin BKJIIOYAET KOMILUIEKCHI M3 KapOOHATHBIX
orioxeHuit Ay, @pannum, CakCOHCKOTo 0ac-
ceiiHa, ['epmannn, ATnaHTUIeCcKoro rmooepexnpsa Ka-
Hanbl, Konmopano, Texaca, CIIIA u u3 TeppUTreHHBIX
ocankoB CeBepHoro Mopst, Hbio-JIxxepcu, ApU30HBI,
CIHA. Xapaxkrepubie ponbl: Achomosphaera, Cal-
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laiosphaeridium, Cometodinium, Dapsilidinium u ap.
(Tadin. 4). KoMIieKchl AMHOLUCT, 0ObeAMHEHHEBIE BO
BTOPOI TUII, OTJIUYAIOTCS HAOOJIBIINM TAKCOHOMMU-
YyecKMM pa3zHooOpa3ueM. KoinuecTBo BUIOB B poaax
Achomosphaera, Florentinia, Hystrichosphaeridium,
Oligosphaeridium, Pterodinium, Spiniferites Kone06-
jetcs oT 2 no 10.

3T Tin BKITIOYAeT OOWH KOMILIEKC U3 TYPOHCKHUX
otioxeHuit 3ananHoit Benecyanbl (Helenes et al.,
1998). PazHOoOOpa3ue JMHOLIMICT HEBEIUKO: 12 BUIOB
n3 12 pomos. XapakrepHble ponbl: Cerodinium, An-
dalusiella.

B TypoHcKoe BpeMsi 1oCTaTOYHO BETUKO ObLTO KO-
YECTBO KOCMOTIOJIUTHBIX POJIOB, OMHAKO B OTIAEIbHBIX
OacceitHax HaOMmomaacs HAEMU3M Ha YPOBHE BUIIOB.
ITpumepom siBiisieTcsl GOMbIIIOE KOJIUYECTBO MECTHBIX
BuaoB pona Chatangiella (0osee 15) B ceBepocHOMPCKIX
KoMmIuiekcax, Dinogymnium, Hystrichosphaeridium —
BO (ppaHIIy3cKOM KoMILIieKce, Subtilisphaera — B ceBe-
poaMeprUKaHCKOM 3arnagHoM BHyTpeHHeM OacceifHe.
VYBenuuuBaeTcss BUIOBOE pa3jinyue B 3aragHOCUOUp-
CKHUX 1 3aMaJHOKaHaJCKUX KOMILJIEKCaX.

KnmMart B TypoHe mo Imajeo00TaHUYEeCKUM JaH-
HBIM ObLT BJIAXXHBIM U TeroyMepeHHbIM (I'onboepT
u ap., 1977; I'epman, 2004; T'onoBuesa, 2005). JlaHHbIE
CLAMP anaim3za typoHcKoit ¢opsl Ha o-Be HoBas
Cubupb yKa3bIBalOT Ha TEIUIOYMEPEHHbIN KJIUMAT CO
CpelHerofoBbIMU TeMneparypamu +9.2 =+ 2.2°C
(Spicer, Herman, 2010). OnHako B TYpOHCKO€ BpeMsl
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IIPOMCXOIUT PSil CYIIIECTBEHHBIX N3MEHEHMIT B THI-
pOTreoJIOTUYECKOM M KIIMMaTUYECKOil O0OCTaHOBKE.
Bcnen 3a ceHOMaH-TYpOHCKMM ITUKOM ITOTEIUICHMUS,
B CpEIHEM TYpPOHE OTMEYaeTCsl ITOXOJIOdaHUE, KOTO-
poe B.A. BaxpameeB (1978) oOBSICHSI BIUSIHUEM
KpYITHOII TpaHCTpeCcCUM, 3aXBaTUBIIE BClo 3amaj-
ayio Cubups. B 3anamHo-CubupckoMm OacceiiHe B
CpeIHEM TYpOHE MPOUCXOIUT MEPECTPOMKA MOPCKOM
ouotel. CHUXaeTcs pasHooOpasve AOHHBIX COO0-
IIIECTB MOJUTIOCKOB M (popaMuHU(DEP, BO3paCTaET SH-
nemMusM. Tak, cpenu MHOLIEpPaMOB WM3BECTHBI JIMIIIb
JIBa KOCMONOJIUTA U 8 BUIOB-3HJIECMUKOB (XOMEH-
ToBCcKuii, 1998; 3axapoB u ap., 2000, 2003). DHue-
MU3M YCUJIMBAETCS U B TUNIAHKTOHHBIX ajabrogopax
LUCT TUHOQIIare/uIaT.

IIpenmomaraercs, 9YTO BIOJIh BOCTOYHOTO CKJIOHA
Ypaja mpoXonriIo MOIITHOE TeYeHNE M3 apKTUIECKO
00J1aCcTH, CYILIECTBOBAaHME KOTOPOTO ITONTBEPKIACTCS
JIATOJIOTO-(hallMaTbHBIMA U TTAJICOHTOJIOTMYESCKIMM
IaHHBIMU (ATmac..., 1976). D10 0OBICHSET OIM3KOE
CXOICTBO CEBEPOCHOUPCKUX KOMILJIEKCOB TMHOLIUCT C
IOXHOCUOMPCKUMU WM TipuypainbckuMu (Ky3spMmumHa
u ap., 2021).

3.0. AmoH (1996, 2001) otmeuaeT, uto B [Tonsip-
HoM IIpenypasnbe yCTaHOBJIEHBI MOPCKUE TNIMHUCTBIE
OTJIOXKEHUSI ¢ KoMIUlekcaMu dopamMuHudep U pa-
IUOJSIPUIA, COMOCTAaBUMBIMU C TYPOHCKHMM KOM-
1iekcamu 3anagHoit Cubupu u 3aypaiibsi, HO OTJIM-
YaIIMMUCS OT M3BECTHBIX B TYpOHE KOMILIEKCOB
HeHTpaTbHBIX paiioHoB EBporreiickoit Poccum, 1moaTo-
My HET OCHOBAHMI MoJjiararb, YTO0 TYPOHCKOE MOpE B
bacceitHe p. Yca ObU10 yacThio Bocrouno-EBporeii-
CKOro OacceiiHa; cKOpee BCero, 3/lech pacriojaraics
IMeyopckuit 3anuB 3anagHo-CruOUPCKOro Mopsl.

IMocnengHue rombl MHOTMMH MCCEIOBaTEISIMU
00CyKIaeTcss BOOPOC O BO3MOXHOCTH CYIIIECTBOBA-
HUg cBg3eil 3amagHo-Cuoupckoro m TypaHCKOro
Mopeit B TypoHe yepe3 Typraiickuii mposus. B FOx-
HoM Typrae pacrpocTpaHeHbI IIpUOPEeXHO-MOPCKIE
OTJIOKEHUSI PAHHETYPOHCKOIO MeJIKOBOmZHOro Ty-
paHckoro mops (AmoH, 2001). B CeepHom Typrae
cymiectBoBall Kycranaiickuii 3anmuB 3amamHo-Cu-
OMPCKOTro MOpsI, B KOTOPOM (DOPMHUPOBATMCH aHAJIO-
I'M Ky3HEIIOBCKOM cBUTHI (YMoBa u 1p., 1968; Iamy-
JoB, 1974). 3.0. AmoH (2001) He uCKIIOYAET, UTO
“cyia neHTpaiabHoit yactu Typraiickoro mporuoa He
SIBJISIJIACH AOCOJIIOTHBIM MPEMSTCTBUEM JIJIsI COOOIIIe-
Hus Box TypaHckoro mopst u Kycranaiickoro 3anm-
Ba, XOTS CTPOTMX IaHHBIX, ITOATBEPXIAIOIINX 3TO
MpPEIroJokKeHe HeT”’, ITOCKOJIbKY 3JIeCh OOHapyxXe-
HBI KOHTUHEHTAJIbHBIE U JIATYHHBIE ocanku. B atoii
Xe pabore D.0. AMOH yKa3bIBaeT, 4TO, II0 YCTHOMY
coobmeHuo B.1. IlmangkoBoii, B TYpPOHCKUX OTJIOXKE-
HUSIX, BCKPBITBIX CKBaXXMHAMM B AKTIOOMHCKOM
IIpumyromxapbe, yCTaHOBJIIEHBI KOMIUIEKCHI (popa-
MUHUDEDP, B YaCTHOCTHU, U3 30HbI Gaudryinopsis fili-
formis angusta 3amagnoit Cubupu. I'H. Ilanynos
(1974) npuBOIUT HaHHBIE, MO3BOJISIOIINE I10J1araTh,
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YTO B OTAEbHbIE MOMEHTHI TYPOHCKOTO BeKa 3anai-
Ho-Cubupckoe Mope UMeI0 COOOIIeHUEe C MOPCKHU-
mu OacceiiHamu TypaHCKO TUTUTHI.

Hna I.0I1. Haitnuaa (2003) “cyiiecTBoBaHME MOp-
CKOTO COCOTUHEHMSI 4epe3 MpPOJIMB Ha pybexke CEeHO-
MaH—TYPOH TIPEICTABJISICTCSI HECOMHEHHBIM”. ABTOD
00OCHOBBIBACT 3TO MOJIOKECHUE ITPUMEPOM MEPUINO-
HAJBHOTO paCpPOCTPaHEHUS “TI0 00€ CTOPOHEI OT BO-
pot” ammMoHuUTOB Borissiakoceras.

H.TI'. [HapadytauHoBoii (1994) B MOpCcKUX OTJIO-
KEHUSIX TYPOHA I0r0-BOCTOUHOM yactu Typraiickoro
Mporu6a yCTaHOBJICH KOMILIEKC TMHOLIMCT, B KOTOPOM
HanbOosee OOMIIbHBI M pa3HOOOpPa3HBI MPEICTaBUTEIIN
pona Chatangiella. OnpeneneHnsl Takke Trithyrodinium
suspectum, Alterbidinium acutulum (8 pa6ote Illapa-
dyrauHoBoit (1994) — Alterbia recticornis), Circulo-
dinium distinctum, Chlamydophorella sp., Spiniferites
ramosus, Isabelidinium, Microdinium. Takoii cocTas
nuHoucT coorBeTcTByeT 1T THmy, a 1O BUIOBOMY
Habopy Chatangiella — 3armamiHOCMOUPCKOMY KOMILIEK-
cy. CoBmectHoO ¢ nuHoumctamMu M. A. borostBiieHCcKoM
BBIZEJIEH KOMILJIeKC popaMuHUdEp, TUITAIHBIN IS
TYpOHCKMX oTjioxeHui 3anagHoit Cubupu (Illapa-
¢dyrauHOBa, 1994).

Bce 3tn maHHBIE ¢ OYEBUAHOCTHIO YKA3bIBAIOT Ha
CYLIIECTBOBAHME CBSI3€i, BO3BMOXHO KPAaTKOBPEMEH-
HBIX, Mexny 3anamHo-CubupckuM u TypaHckum
MOPSIMU, TIpUYEM OIIPEASISIOIIMMY ObLIN OOpeasib-
HBbIe TeueHUs yepe3 TypralicKuii mpoaus.

B pa6ore }0.B. BonkoBa u I.I1. Haiinuna (1994)
PEKOHCTPYHMPOBAHbI TMOBEPXHOCTHBIE TEUCHUS IS
OTIIE/IbHBIX BEKOB MeJioBoro repuoaa. Ha kapre-cxeme,
OoTpaxarolleil HMPKYJISIINIO TOBEPXHOCTHBIX BOJHBIX
Macc U151 TYpoHa, MoKa3aHa cucTeMa TeueHuit 6ope-
aJIbHOTO MTPOMCXOXKIAEHNS BIOJb BOCTOYHOTO CKJIOHA
Vpaina yepes Typraiickuit mpovB 10 3aragHbIX OKpanuH
EBporeiickoii masieoreorpaguyeckoii obnactu. B To
Xe Bpems 3anmamHo-Cubupckmii 6acceifH MMmes OT-
KPBITBhIE CBSI3M ¢ MUPOBBIM OKeaHOM 4yepe3 ApKTH-
yeckuit 6acceiiH (Bonkos, Haitnux, 1994).

UN30xpoHHble KosebaHUs Kpusoil 080 B He-
CKOJIBKUX €BpOoIleiicKux bacceiiHax M JaHHbIE MO aM-
MOHUTAM, eXaM U OeJIeMHUTAM YKa3bIBAlOT Ha MTOXO-
nonanue B EBpone B mo3nHeM TypoHe (Wiese, Voigt,
2002). Bo3MOXHO, 3TO OBIJIO 0OYCITOBIEHO BTOpPKE-
HUEeM GoJiee TIPOXIaaHbIX apKTUYECKHUX BO/I.

IMpemnoxennas FO.B. Boakoseim u .I1. Haiimu-
HbIM (1994) cxema HUPKYJISIIUA TTOBEPXHOCTHBIX TE-
YEeHMI U1 TYpOHA XOPOIIIO COIJIACYeTCsI C BBIpaBHU -
BaHMeM ponoBoro cocraBa fuHOUUCT 1T u 2T Tunos
W DHIEMU3MOM aJIbroJiop HEKOTOPBLIX 0acCCEITHOB.
Hamnpumep, BHYTpU ceBepoaMepUKaHCKOro 3amaj-
Horo BHyTpeHHero 6acceiiHa, Tie IToKa3aHbl IBE CU-
CTeMBbI TEUEHMUI1 B CEBEPHOI U I0>KHOM 4acTsX, pa3jin-
Yusl B COCTaBe JUHOLMCT 3HAYUTEIILHO BO3POCIIH, T1I0
CPaBHEHUIO C O3THUM CEHOMAaHOM.

JVHOUMCTE TypOHA IUIOXO H3YYEHBI, IIO3TOMY
9Ta YaCTh CXEMBI JJIs pa3HbIX PETMOHOB ¢1ab0 pa3pa-
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6oraHa. MOXHO TOIIOJIHUTH OITyOJIMKOBAHHBIE MaTe-
pHajbl CPaBHUTEIBHOIO aHajlM3a TYPOHCKUX KOM-
IieKkcoB nuHouucT (Mukpodurodoccunmu..., 1994;
Zakharov et al., 2002; JIebengeBa, 20050) emie pssmom
nccnepgoBanuii. B 3amannoit [peHnmananm BeIIeIeHA
30Ha Heterosphaeridium difficile (TypoH—?4acTb
HIDKHETO KOHbSIKA), KOTopas ONpeAeiseTcs o Mo~
gaBiaeHuIo Buna-uHaekca u Chatangiella spp. (Nehr-
Hansen, 2012). 9ta 30Ha mpociiexXeHa B CKBaXXHWHax
Bapenuena u HopBexxckoro Mopeii, rie TakKe OTMe-
yaeTcs rnepBoe mosiBiaeHue Heterosphaeridium diffi-
cile u pona Chatangiella, ycTaHOBJIEHO TIOCJieqHEe
nogsiaeHne Dorocysta litotes, a TakkKe TOCTOSTHHOE
npucytcTBue Surculosphaeridium longifurcatum, Pa-
laeohystrichophora infusorioides (Radmacher et al.,
2014, 2015). Oto coBnagaeT ¢ XxapaKTepHBIMU YepTaMU
KOMIUIEKCca 13 BepxHeTypoHCKmx cioeB Chatangiella
spectabilis—Heterosphaeridium difficile cudupckoii
mkaisl (Lebedeva, 2006). Bun Heterosphaeridium dif-
ficile B 3amagHOCMOMPCKMX KOMITJIEKCAX TTOSIBISICTCS
B BEPXHETYPOHCKUX OTI0XEHUSIX, U, TOCKOJIBKY 30Ha,
BblOeJeHHas B [peHnaHIny, UMeeT INPOKUIA CTpaTH-
rpacdudeckunit oonreM, ciou Chatangiella spectabilis—
Heterosphaeridium difficile coctapnstoT ToabKo yacThb
30HBI Heterosphaeridium difficile.

B mmxkxem typone 3amamHoit I'permanmum (Nu-
ussuaq Basin) ormeuaercs nmepBoe mosBiaeHue Het-
erosphaeridium difficile (Nghr-Hansen, Dam, 1997;
Pedersen, Nohr-Hansen, 2014). Ha ceBepo-BocTOKe
I'pernanmum BeImeneHa 3o0Ha Heterosphaeridium diffi-
cile (HYDKHUM TypOH—?CcpenHUit KOHBSIK), pa3nesieHHasI
Ha 4eTblpe non3oHbI: (1) Chatangiella granulifera, (2)
Senoniasphaera rotundata, (3) Odontochitina rhakodes
n (4) Xenascus gochtii (Nghr-Hansen et al., 2019).
HwuxHsis rpaHuiia riepBoit MOA30HbBI MPOBOAUTCS MO
MepBOMy MOSIBJIEHUIO B HUXXKHeM TypoHe Heteros-
phaeridium difficile u Chatangiella granulifera. ®to
COOBITHE OTMEYAETCs U JAPYTUMU MCCIIENOBATE/ISIMU
(Costa, Davey, 1992; Dodsworth, 2000; Pearce et al.,
2003; Williams et al., 2004). B 3anagHOoCUOMPCKUX
KOMIUIEKCax IMHOLMCT nosiBiieHne poga Chatangiella
duxcupyercst TONbKO B cpenHeM TypoHe. [TockonbKy
JIJIS BCEX MOA30H yKa3aHOo TOJIBLKO IO JBa BUIIA, OTpe-
JeJISTIOIIMX HUXKHIOIO U BEPXHIOK I'PaHUIIbl, a HE Xa-
paKTEpHBIA KOMIUIEKC, TIPOBECTU COMNOCTABJIEHUE
IPEHJIAHACKUX U 3araJHOCUOMPCKUX OMOCTPATOHOB
HeBo3MoOxHo. Ilupc c¢ coaBropamu (Pearce et al.,
2020) meTajJpbHO MPOCICHWIM IIEPBOE U IIOCIEOHEE
nosiBneHue Heterosphaeridium difficile B pazauuyHbix
MECTOHAXOXAEHUSIX U MPUIIUIM K BBIBOAY, YTO 3TOT
BUJ, PaclpoCTpaHEH IOCTATOYHO IIMPOKO U cCaMoe
paHHee ero MosiBJIeHWe OTMEeYaeTCsl B MO3IHEM CEHO-
MaHe KOHoro mosyiiapus, a caMmoe Mo3aHee B CaH-
ToHe CeBepo-3ammanHoit EBporrsl. TeM He MeHee 3ToT
BUJI HauboJiee xapaKTepeH JJISI TYPOHCKUX KOMILUIEK-
COB JUHOIIUCT.

CJ'IGIIYCT OTMETUTL, YTO OTJIMYUTCIBHBIMHN OCO-
OEHHOCTSIMU CCBCpOCI/I6I/IpCKI/IX TYPOH-KOHBAKCKHNX
KOMIIJIEKCOB IMHOLIMCT ABJIAIOTCA 3HAYNTCIIbHOC KO-
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JIMYECTBO M MCKIIOYUTENbHOE pa3zHooOpaszme Cha-
tangiella. ITpu 3ToM GosbIIMHCTBO BUIOB (10 U3 15)
MECTHBIC. 3[1eCh TaKKe IMTPaKTUYECKH ITOTHOCTBIO OT-
CYTCTBYIOT IIMPOKO PACIIPOCTPAHCHHBIE BUOBI XO-
pPaTHBIX IMHOLIMCT. DTO XOPOIIIO COIIACYeTCs C SHJIE-
MU3MOM MHOLIEPaMOBOI1 (hayHbI U YKa3bIBA€T HA BO3-
MOXHYIO U30JIMPOBAaHHOCTh OopeaJibHOro dacceiiHa
B 3TO BpeMsd, 4YTO 3aTPYOHAECT MEXPETMOHAIBbHYIO
KOPPEJISILIUIO BblIEICHHBIX MOApa3aeICHUIA.

SAKJIIOYEHHME

IIpoBeneHa TaKkCOHOMUYECKAsT TUITM3AIMSI KOM-
TUIEKCOB OTWHOIIMCT HAa OCHOBE Ka4eCTBEHHOM M KO-
JINYECTBEHHOM OLIEHKH MX pOomoBoro coctapa st Ce-
BEPHOTO IOJIyIIapust B CCHOMaH-TYPOHCKOE BpeMsI B
LIEeJISIX BBISIBJICHHST KOPPEIIIIMOHHBIX TAKCOHOB. TH-
MM3alus OCYIIECTBISIACh METOAOM KJIACTEPHOIO
aHajiM3a Mo pacueTHoii Moxaenu zKakkapna (mmpo-
rpamMma BioDiversity Professional, 1997). st 00b-
eIMHEHUSI KIaCTePOB B MEPAPXUYECKYIO CTPYKTYPY
KCIOJIb30BAJICSI METO[I CBSI3U I'PYIIIOBOTO CPEIHETO.

AHanu3 ocobeHHOCTEe ! IMPOTHOM AU epeHIIU -
alyu IMHOUMCT C MpHUBJIEYEHMEM MMEIOIIXCs Ma-
JieoreorpadMyecKux NaHHBIX YKa3blBa€T HA TO, UTO
MpeBaupyoOIMMU (pakTopaMu, BIUSIBIIMMU Ha MX
pacrnpocTpaHeHue, SIBISI0TCS: KIMMaTUYeCKUe 0CO-
OEHHOCTHU, TOBEPXHOCTHAsl TeMIlepaTypa, TeUeHUsl,
B3aMMOPACIIOJIOKEHUE aKBATOPUHU U CYIIIU, XapaKTep
cBsI3eil Mexy OacceiiHamu. B ceHoMaHe BblIeeHO
TPU TUIA KOMIUIEKCOB AWHOUMUCT. CeHOoMaHCKue
KOMIUIEKCHI TUHOLIUCT cIabo nuddepeHIMpOoBaHbI,
YCTAHOBJIEHO OOJIbIIIOE KOJUYECTBO KOCMOTIOJUT-
HBIX POJOB, YTO XOPOUIO COIJIACYETCs C IajeodoTa-
HUYECKUMU JAaHHBIMU 00 OYEHb TEIJIOM, TYMUIHOM
kiuMare. [To3nHeceHOMaHCKUE KOMILIEKChI JUHOIMCT
Xopouio mnpociiexxuBatorcs B CeBEpHOM TMOJyIIapru.
U151 HUX XapaKTepHO COBMECTHOE MPUCYTCTBUE CIICIY-
ommx BuaoB: Eurydinium saxoniense, Apteodinium
granulatum, Kallosphaeridium ? ringnesiorum, Cau-
veridinium membraniphorum, Litosphaeridium si-
phoniphorum, Pterodinium cingulatum, Isabelidinium
magnum, Palaeohystrichophora infusorioides, Xenas-
cus blastema.

Jisi TYpOHCKOrO BeKa YCTAaHOBJIEHO TpU THIIA
KOMILIEKCOB AuHOUMCT. 1o cpaBHeHUIO C ceHOMa-
HOM YMEHBIIIAETCS YUCIO KOCMOIMOJUTHBIX POIOB
JUHOILIMCT, BO3pacTacT BUIOBOM 3HIEMU3M B OTHCIIb-
HBIX TYPOHCKUX OacceifHax. YcmnmBaercss nuddepeH-
LIMALMST KOMITJIEKCOB M YMEHBILIAETCS UX KOPPEISILIM-
OHHBII OTeHIIAJL. TypOHCKIME KOMITIEKCHI IMHOICT
pas3mMIHBIX 0acceitHOB CeBEpHOTO ITOJTyIIapus ciaado
COITOCTaBUMBI; 1 MOXKHO OTMETUTD TOJIbKO HECKOJIBKO
COOBITHI1, KOTOPEIE IIPOUCXOIST B X COCTaBE: MOSIBIIC-
aue Heterosphaeridium difficile m poma Chatangiella,
nocienHee rnosipieHue Dorocysta litotes, a Takke mo-
CcTosTHHOE IpucyTcTBre Surculosphaeridium longifurca-
tum, Palaeohystrichophora infusorioides.
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UccaemoBanmst ocobeHHOCTEe MMPpOTHOM nrudde-
peHUMALIMK LUCT AuHOodJIare/uiaT B CCHOMaH-TYPOH-
CKO€ BpeMS ITO3BOJIMJIA BBLISIBUTH HE TOJIBKO CYIIE-
CTBEHHBIE Pa3]IN4Msi TAKCOHOMHMYECKOTO COCTaBa Ha
VIAJICHHBIX TEPPUTOPUSAX, HO M HUMEIOIIYIOCS OOIII-
HOCTB, OJ1aromapst KOTOPOI IOSIBASIETCS BO3MOXHOCTh
MEXPETMOHATIBLHOM KOPPEISIIUN BEPXHEMEJIOBBIX OT-
JIOXXEHUI Ha SIpyCHOM, MOIbSIPYCHOM, a HA HEKOTO-
pBIX cpe3ax 1 Ha 6oJiee IeTalbHOM YPOBHE I10 BUAAM
13 KOCMOITOJIMTHBIX POAOB JVHOLVICT.

BaarogapaocTu. ABTOp NPUHOCUT 0J1arogapHOCTh
O.B. Illypexkosoii, E.C. PasymkoBoii, A.I. MensieB-
ckomy, I H. AnekcanapoBoii, M.A. PoroBy 3a 1ieH-
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Taxonomical Diversity of Cenomanian-Turonian Dinocyst in the Northern Hemisphere:
Some Aspects of Paleobiogeography and Paleoclimatology

N. K. Lebedeva*
Trofimuk Institute of Petroleum Geology and Geophysics, SB RAS (IPGG SB RAS), Novosibirsk, Russia
#e-mail: Lebedeva NK@ipgg.sbras.ru

Taxonomic typification of dinocyst assemblages was carried out on the basis of a qualitative and quantitative
assessment of their generic composition for the Northern Hemisphere in the Cenomanian-Turonian time in
order to identify correlation taxa. Three types of dinocyst assemblages were identified in the Cenomanian.
Cenomanian dinocyst assemblages are poorly differentiated; a large number of cosmopolitan genera was
identified, which is in good agreement with paleobotanical data on a very warm, humid climate. Three types
of dinocyst assemblages were established for the Turonian age. The number of cosmopolitan genera of dino-
cysts decreases, and species endemism sharply increases in individual Turonian basins. The differentiation of
assemblages increases and their correlation potential decreases. However, the identified common genera and
species of dinocysts in different types of assemblages provide the possibility of interregional correlation of Up-
per Cretaceous deposits at the stage, substage, and, at some sections, even more detailed levels in different
climatic zones.

Keywords: Upper Cretaceous, paleoalgology, biostratigraphy, correlation, paleobiogeography, paleogeography
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