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Ha ocHoBe cTparurpaduyeckoro pacpocTpaHeH st T1aToMel B OTIIOKEHHUSIX IUIHOoLIeHa 1 kBaprepa CeBepHoii
[Maunguku pazpadboraH BapuaHT BRICOKOpa3pellaloleil 30HaIbHOM AunaroMoBoii mkaisl. [1pu ee paspadborke
HCII0JIb30BaH aHAJIN3 3BOJIOLUOHHOIO [TOSIBIICHUS U MCUE€3HOBEHU BUIOB IMaTOMEN B ceBEpHOM yacTu Tuxoro
OKeaHa, o0ecreunBIINH NpoBeIeHIE 30HAIBHBIX TpaHull. [IpenaraeMble 1MaTOMOBBIC 30HBI IPOCIIEKEHBI B
pas3IMYHBIX (anusx ceBepHOM 4acTH THXOro okeaHa, B OCHOBHOM B CyOapKTHUECKUX IIHpoTax. [I[poBeeHHbIH
aHaJIN3 MOSIBJICHUS M MICYE3HOBEHUS BUJIOB INATOMEH B pa3M4YHbIX OMoreorpa)uueckux 30Hax Mokasaj mpo-
CTPAaHCTBEHHO-BPEMEHHOE CKOJIbKEHHS 30HAJIBHBIX TPAHULL, YTO 00YCIOBICHO CKOPOCTSIMHU N3MEHEHUSI TIO0T-
HOCTEH U apeasoB MaJeoNOoNy NN IPU UX SKCIIAHCUH UIIH JIerpajaluu. ITO yCIO0BHE HEOOXOAUMO YUUTHI-
BaTh [IPY KOPPEJISILIIH OTIIOKEHUH pa3IMYHbIX Onoreorpaguyeckux odiacreil, XxapakTrepu3yoIuxcst KOHKpeT-

HBIMU NOBEPXHOCTHBIMU BOJHBIMU MaCCaMU.

Knrouesvie cnosa: nmaromen, 6mocrpaturpadus, nimoneH, anrponoren, Cesepuasi [lanndpuka.

BBEJIEHUE

ITpo6rema pa3pabOTKH 30HATBHBIX LKA IS IPO-
BEJICHUS CTPATUTPAPUUECKOTO PACUIICHEHUS U KOPPeIs-
LIUM MOPCKHUX OTJIO)KEHUH SIBJISIETCSI OJTHOM M3 Ba)KHEH-
mux B ctparurpaduu. JmaroMoBbie BOIOPOCTH, 00a-
Jast OBICTPBIMU peaKIUIMHU Ha U3MEHEHUS DKOJOTHYEC-
KHX TapaMeTpOB Cpeibl, a TaKkKe OBICTPHIMU TEMIIAMU
HBOJIOIUH, MPEACTABISIIOT CO00H cTparturpadudecku
WH(}OPMATUBHYIO TPYIIy MUKPOOPTaHU3MOB, CTBOPKH
KOTOPBIX XOPOIIO COXPAHSIOTCS B 0CAKaX, a X KOHIICH-
Tpanus B TpaMMe 0Cajika JOCTUTaeT COTEH MUJIIMOHOB.
K HacTosmemy BpeMeHHU cOo3[aH psij MIPOBUHIIMATBHBIX
Y MEKPETHOHATBHBIX JUATOMOBBIX IIIKAJ, CIIYKAIHX Ha-
JICKHBIM CTpaTUrpapUIECKUM HHCTPYMEHTOM [1].

Brnepseie [uaToMOBBIE 30HBI B OTJIOKEHUIX THXO-
OKEaHCKOro pernoHa O6sutn BoAeneHsl M. Komsymu 6e3
BUJIOB-MHJICKCOB JJI1 HEOT€HOBKIX TouII I1-oBa Ora Smno-
Huu [51], u ¢ Bugamu-unaexcamu P J[x. Jonay mis ot-
ToXeHU OopeasbHbIX oOnacteit Tuxoro okeana [44]. B

cBoux nocrtpoenusix JIx. lonay ucnonp3oBajia Kinma-
TOCTpAaTUrPaPUIECKYI0 MOCIEeI0BATEILHOCTh KOMILICK-
coB auaromeit, BoiieneHHbIX A.Il. XKy3e B OopeanbHOI
obnactu Tuxoro okeana [5P8]. Haunnast ¢ aTux pador,
BCE€ 30HAJIbHBIE JUATOMOBBIC IIKAJbl TPAJAUIIMOHHO MPH-
BS3BIBAIIUCH K KIIMMATOCTPATUTpadUIeCKON, KUCIOPO/I-
HO-U30TOMHOM U MajieOMarHUTHON ocHOBaM [35, 40, 41,
69, 69], KOTOPBIX MPUAEPKUBAIOTCS U aBTOPHI HACTOSI-
meu crarbd. VcciieqoBaHUS MOCHEIHHUX JIET, ITOJIHBIN
aHanu3 kotopbix faH A.1O. I'magenkoBbivm [ 1], mokaszanu,
YTO IMaTOMOBAs IIKaJla ceBEpHON yacTu THUXOoro okeana
U €€ BapHUaHTBhI, SBJISIOTCS HAJICKHBIM MHCTPYMEHTOM B
o6uocTtpaturpaduueckoil mpakTuke. B pa3nuuHBIX Bapu-
aHTax IIKaJIbl KX BEPXHsS 4acTh (MIHoLeHPKBapTep) Me-
HEE BCEro MojBepraigach M3MEHEHUSIM 3a IOCIIEIHUE
nBanuarh Jet [1]. IlomydyeHHble K HACTOSIIIIEMY BPEMEHHU
JIAHHBIC TI0 YPOBHSM SBOJIIOIIMOHHOTO TOSIBJICHUS W UC-
4ye3HOBEHUsI BUIOB auaromeit [1, 20, 21, 25, 28, 30P32,
45, 47P48, 54P62, 68] co3aaroT MpeanochUIKA AJis Ipo-

*Crarbs 1evaTaeTcs B JUCKYCCUOHHOM IOPSAIKE.
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BEJICHUS JeTalu3allid BEpPXHEW 4acTH NeHCTBYIOIICH
IIKaJbI, 9TO M MOCITYKHUJIO LIEJIbI0 JAaHHOH pabOTHI.

B nacTosimield paboTe rpaHUIia MEXa1y HEOTEHOM H
KBapTEepOM, COTJIACHO PEIIeHHI0 MeXayHapoJHOTO CO-
103a reosoruueckux Hayk (IUGS) B 2009 1. npuHsTa Ha
ypoBHe 2.58 miH jet [3]. Takoe monoxkeHne yxe y4TeHo
B MOPCKHX JUATOMOBBIX 30HaJbHBIX Imkanax [2]. Ilo-
CKOJIbKY HOMEHKJIaTypa ToJpa3/ielieHuii KBapTepa ele
HaxOJIUTCs B 00JIACTH AUCKYCCUH U pa3padOTKH, TO IS
MOHUMAaHMS TEKCTa MbI B HEM COXpaHsieM M TaKue To/-
pasneneHus, Kak MIeHCTOLeH, B TOM CTpaTurpapuiec-
KOM 00BbeMe, KOTOPBIH ObUT MPUHST paHee.

MATEPHUAJ U METOJAUKA UCCJIETOBAHUMI

IIpu pa3paborke BapraHTa 30HAIBHOW LIKAJIBI HC-
MOJIB30BaH aHAJIM3 CTPATHIPagu4YecKoro pacripocTpaHe-
HUS IMaTOMel B MHOTOYHMCIICHHBIX pa3pe3ax CeBepHOM
yactu THXOro okeaHa, M3y4eHHBIX aBTopamu (puc. 1), a
TaKKe MaTepuajbl MO JaTHPOBAHHBIM JHATOMOBBIM

YPOBHSIM C MX MPUBSA3KOM K MaJleOMarHUTHOM mikasne [1,
19P21, 24, 27P31, 40, 49P51, 53P55]. [Ipu BelACneHUN
KOMIUIEKCOB JMAaTOMEN B KOHKPETHBIX pa3pesax, uX Mmpo-
CTPAHCTBEHHO-BPEMEHHOM MPOCISKUBAHUNU (pHC. 2), a
TaKX€E YCTaHOBJICHBI OMOCTpaTUrpauIecKux Moapasie-
JIEHWI UCToNb30BaHbl Marepuaisl 19, 31, S6P57 peiicos
0/c TGlomar ChallengerVy, 1, 11, 13, 15 peiicos HUC
TKanmuctoV, 4 peiica HUC TAnexcanap HecmesHoBY,
33P34 HUC TlepBeHenY B yMEpEHHBIX M BBICOKHX IIH-
porax Cesepo-3anagnoii [lanuduku, a Taxke 13 peiica
HUC TAnekcanap BunorpamosY, 8 u 14 peiicos HUC
Tleonor Iletp AutponoY, 8 peiica HUC TCtenan Ma-
neiruHY B LenTpansHoii u Boctounoii [Tannduke.

B cooTBeTcTBUM ¢ HOMEHKJIATypoi OHOCTpaTUrpa-
(udecKux MoApa3IeNeHuil 1 IpaBWIaMHi UX BBIICICHUS
[22], mox OmocTpaTurpaduueckoil 30HOW MOHUMAETCS
TCOBOKYITHOCTB CII0€B, KOTOpasi XapaKTEepU3yeTcsl OIpe-
JICJIGHHBIM TaKCOHOM HJIN KOMIUIEKCOM JIPEBHHUX Opra-
HU3MOB (30HAQJIBHBIM KOMIUIEKC), OTINYAIOIIUMUCS OT
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Puc. 1. Cxema PacCIiosIoKEHNA OCHOBHBIX U3YUCHHBIX Pa3pe30B OTJIOXKEHUI IJIMOoL€Ha U KBapTepa.

1 P ckBaxxunsl; 2 P xonoHku: I P peIrbITrbIHCKAS TOMINIA IIMOLICHA U KBapTepa, YeTBepTUUHbIe oTiokeHus YykoTky; I P mnuo-nneiicro-
nenoBble popmarn Gubik, Baldwin Silt, Hotam Inlet Amsicku; III P ycrb-nmumuMTaIBasiMckas ceuta o-sa Kaparunckuii; [V P yerep-
THYHBIC OTIOKEeHHUs 1enbpa Bocrounoro Caxanuna, V P mapysiMckast cBuTa BepxHero Muorena u mmonena IOxunoro Caxanuna; VIP
VII P uerBepruunbie oTiaoxenus [Ipumopss u [Ipumopckoro mensda, Cesepo-3anmagnoro [Ipuoxorss; VIII P romoBHHHCKasT cBHTa
(nmnmoueH-kBaprep), Genozepckue ciou (rureicrornen) o-Ba Kynamup; IX P ¢popmanmu rpynmer Kazusa (meiictoren) n-osa boco (Xok-

Kaitno) Smonnu.
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Feoxpo- [atonosas soHa ckB.192 cks. 191 cks. 190 cKkB. 188 cKks. 436 | Bospact cks. 301
et h=3014m h=3854wm h=3875m h=2649M h=5240m | (mnw. ner) h=3520m
2-1/134-138 B1-1/48-50 1-2/37-39 1-1/100-102 N 1-2/86-87 21129-35
Neodenticula 2-3/74-78 ? 2-2/37-39 2-2/112-114 S [0 2-11102-110
seminae 2-4/74-78 B1-6/74-78 3-2/37-39 2-3/60-62 1-4/128-129 2-21104-110
31/7478 ? 43/37-39 3.3/130-132 pc. 343739 0138 -3/100-106
Proboscia 3216063 M-195-97 4-4/15-18 36/112-114 5-2/75-76 31/120-132
cunvirostris 3-3/76-80 ? 5-3/37-39 42/130-132 6-3/130-132 4-2/81-87
3-4/70-747 M-6/130-132 6-4/17-20 4-3/cc 6-4/24-26 4-3/63-57
Thalassiosira 4-274-78 4-1/2527 7-3117-20 52cc 7-2/18-20 0,906 4-4/78-84
gravida v.foss. 4-3/64-68 4-2/128-130 8-2/44-46 53/112-114 8-3/23-25 5-1/1126-132
Thalassiosira 4-3/90-92 4-3/83-85 8-3/17-20 \\\ 54/112-114 9-5/137-139 1,190 5-3/72-78
o nidulus v. nidulus 5-1/96-100 4-4/60-65 9-2/17-20 .[6-1/60-62 10-1/86-88 54/74-80
Actinocyclus 5-2/83-87 4-4/128-130 10-2/51-52 6-2/130-132 124/126-128 8-1/83-88
w ochoten. v. fos. 5-4/52-56 4-6/130-132 11-2/17-20 6-4/52-54 14-3/101-103 1,730 8-3/78-84
/i . -, - g - )
- Proboscia barboi 5-5/68-70 5-1/22-24 12-2117-20 7-6/112-114 156/116-118 10-1/6-10
6-1/124-128 5-4/20-22 13-2117-20 8-2/112-114 15-7/6-8 1810 11-1/108-114
o T 6-2/60-66 56/46-48 14-2117-20 86/112-114 16-3/96-98 13-1/84-90
Nitzschia reinholdii
< 7-2/8387 56/70-72 15-1/71-74 9114042 171105107 14-1/102-108
o Nitzschia fossilis 7-4/70-74 6-1/100-102 15-3(17-20 9-2/20-22 17-3/105-107 15-2/78-84
8-3/88-92 6-2/124-126 15-3/71-74 10-1/cc 19-9/44-46 2,240 16-1/105-110
) 8-4/112-116 7-216567 11-1/cc 20-1/65-67 18-1/52-60
x Actinocyclus
ocu]atyus 8-5/78-80 8-1/103-105 12-1/60-62 22-1/87-89 2560 19-1/82-88
8-6/74-78 8271-73 13-2/cc 23-1/138-140 19-4/67-73
Thalassiosira 9-6/7478 9-1/66-68 14lce 29-1/117-119 20-1/104-110
anfiata 10-1/100-104 10-1/142-144 15-1/cc 3017110112 [ 5800 20-4/95-102
q 10-56/136-138 10-3/0-2 16-1/cc 34-5/31-33 12,900
11-2/74-78 11-1/110-112 17-1/60-62 35-3/27-28
Pixidicula zabelinae 12-1/84-88 11-2/106-108 18-1/cc
12-2/80-82 12-1/45-50
- 12-3/76-80 12-2/29-31
Thallasiosira
convexa 13-2/62-66 13-1/18-20
14-1/74-78 13-1/100-103
z 15-1/83-87 1321110112
I Neod. koizumii - 16-1/78-82
0]
< Neod. kamtsch. 16-3/76-80
=
C 17-1/100-105

Puc. 2. MexperuoHanbHas KOppessius 30HaJbHbIX MTOAPA3EICHUI U X IPAHUL B CKBRXXMHAX TIIyOOKOBOAHOTO Oype-

HHUA.

TAKOBBIX B MOACTHUJIAIOIUX W MEPEKPLIBAIOIUX CJIOAX, U
HUMCHOT HMKHIOKO U BEPXHIOKO I'PAaHUILIbI, YCTAHOBJICHHBIC
ouocrtparurpaduyeckum merogoMY|[22, ctp. 38]. Ilo na-
JICOHTOJIOTHYECKUM KpUTEpUsM (B cTaTthe P muaroMoBbie
BOJIOpOCIN) OuocTparurpaduyeckue MoApas3aeaIcHus
MOTYT OBITH MMpeACTaBJICHbI pa3JIMYHbIMA BUAAMHU 30H,
aHaIN3 KOTOpBIX JaH B paborax B.C. Ilymxaps u
M.B. YepenanoBoii [20, 21], a Takxe B pabore
A.YO. I'manenxoBa [1]. B cratbe, B OCHOBHOM, HUCIIOIB30-
BaHbI JBa BHUJIA 30H, XapaKTEPUCTUKA KOTOPBIX IPUBO-
qutcst kak B TCtparurpapudeckom konekce Poccuny
[22], Tak u B TMexnyHapoJHOM CTpaTurpaduyeckom
pyxoBozacteeY [50]:

P 30Ha COBMECTHOTO pPacHpOCTpPaHEHHsI TAaKCOHA
(Concurrent-range zone) P oTnoxkeHus, XapakTepusyro-
muecs COoBIAJAarOIIMMU YaCTsIMU HHTCPBAJIOB CTpaTH-
rpaduyeckoro pacpoCTpaHeHHs ABYX MIJIM HECKOJIBKUX
TaKCOHOB (KaK MPaBUJIO, BUJIAMU-HHJIEKCAMH 30H);

P unrtepsan-3ona (Interval zone) P otnoxenus, 3a-
KIIFOYCHHBIC MEKIY YPOBHSIMU MOSABJICHUSA KaKuX-I1u00

takcoHoB. A.lO. I'manenkoB [1] nomyckaeT Takxke U
BO3MOKHOCTH OIPECICHUS TPAHUI] 30HBI U 110 HCUE3-
HOBEHHUIO KaKUX-THOO TaKCOHOB, YETO MPUICPKHUBAIOT-
cs 1 OONBIIMHCTBO 3apy0exkHBIX Onoctpaturpados. B
MexyHapOAHOM CTpaTurpapuIeckoM pyKOBOJCTBE
[50] sTomy BHay 30H COOTBETCTBYIOT COOCTBEHHO
Interval zone u Partial-range zone (30Ha 4YaCTHYHOTO
pacmpocTpaHeHHs TakcoHa). B Takom BapmaHTe BHJI-
MHJICKC 30HBI, KaK MIPaBUIIO, UCUE3aeT HA €€ BepXHei
TpaHuIle.

ITpu pa3zpaboTke IIKal TOIMYyCKAETCs] COBMECTHOE
UCIOJIb30BAHUE HECKOJBKHMX BUOB 30H, YTO CIIOCO0-
CTBYeT ee neranuzanud [1].

B oTHOmIEHNHU cTaTyca IIKajdbl OTMETHUM, YTO 00-
Cy)KJaeMblii B CTaThe BAPUAHT OTHOCHUTCS K MPOBHHIIM-
aIbHBIM IIIKaJaM, OXBAaThIBAIOIINM, B OCHOBHOM, 00Jac-
TH cyOapktudeckoil Ilanmduku, a BeiIeIsIeMble HAMH
MOJpPA3eICHUS HE PAacCCMATPUBAIOTCS B PAHIE XPOHO-
30H, SBJSIONIUXCS TMoApasleneHusMu sipyca OoOmei
cTpaturpaduuecKkoil mkamsl [22].
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[Ipu ananmu3e ypoBHS NEPBOTO 3BOTIOIMOHHOTO MO-
SBJICHUS WJIM UCUE3HOBCHHUS BHJA-UHJEKCA 30H, B Kade-
CTBE CpPaBHEHHUSI HaMM MPHUBJICUEH MaTepuan o cyoTpo-
MUYECKUM U TPONMUYECKUM oOnacTsiM. CpaBHUTEIbHBIN
aHAJIN3 YaCTOT BCTPEYAEMOCTH CTPATUIPAPUUCCKU BaXK-
HBIX BHUJIOB B PA3HBIX IIHPOTAX MO3BOJSET OICHUTH MX
apeaJbl, a TAK)Ke U3MECHEHHS IJIOMAeH MOCIeTHUX IpU
Jerpafanuu (BBIMUPaHUM) WM PacIIUpeHud (IpU BO3-
HUKHOBEHHH BuJa). Kpome sToro, Takoil aHaiau3 aaer
BO3MOXHOCTH PEILINTh BOIIPOC O XapaKTepe MCUE3HOBE-
HUSI WM MOSIBICHUS BH/IA (9BOMIOIMOHHOE MIIH SKOJIOTH-
4eCKoe), MPOCIEIUTh ero PEKYPPEHTHYIO CIIOCOOHOCTH
Wi (PSHOTUNNYECKYI0 H3MEeHUYNBOCTH [20, 21, 43].

[Ipu BBIOOpE BUAOB-UHACKCOB 30H aBTOPBI OCHO-
BBIBAJINCH HA!

P ux mocraTouHO 0OIIMPHOM reorpapuuecKoM ape-
ae;

P ux pacnpocTpaHeHUH HE TONBKO B MEJIarn4ecKux,
HO U B ENb(OBBIX (arusx;

P Hanu4yuu M30TONMHBIX WM KOCBEHHO JAaTHPOBAH-
HBIX (TIPUBS3KA K MaJC€OMarHUTHON M M30TOIHO-KHUCIIO-
POJHOM IIKajaM) ypoBHEH MOSBICHUS WM HCUC3HOBE-
HUS BUJOB IUATOMEN.

[TonoOHas paboTa ¢ y4eToM TPaH3UTHBIX Ireorpa-
(uueckux obnacteit panee Obina npoaenana WM. Kousy-
mu [54, 55, 59, 60] u I'. lllpenepom [68].

[IpaBOMOYHOCTH BBIACTICHUS 30HANBHBIX MOAPA3TIe-
aeHuit (puc. 2, 3) 6bUTa MPOBEPEHA MPU PACUWICHEHUH U
KOPPEJSAIUHN IUIMOIICHOBBIX U YETBEPTHYHBIX MOPCKHUX
tonuy He Tonbko CeBepHoil [Mannduxu [18, 19], HO H
KOHTUHEHTaIbHBIX OKpauH P Kypuisl, Caxanun, Yykor-
ka, Amsicka [9, 11, 12, 18, 19, 42, 46, 63, 65, 66]. Pac-
npeJesieHne CTPaTUrpauIecKux MapKepoB U 30HAb-
HBIX BHJIOB TUaTOMel (puc. 4) KOHTPOIUPOBAIOCH B KOH-
KPETHBIX KOJIOHKaX M CKBAXXMHAX JAHHBIMU MO KHCIIO-
POJHO-U30TONHON M MaJ€OMAarHUTHOH cTpaturpagumu,
abcomoTHOTO AatupoBanus mo >*U/2¥U, 2°Th/**U, tep-
MOJIOMHUHECIIEHTHOTO U aMHHO-KHCJIOTHOTO aHAJIN30B, a
Takke TpekoBoro naruposanus [11, 18, 19, 20, 21, 46,
65]. Jlnsa npoBeJeHusl CTaTUCTUUECKOrO aHalIn3a COOT-
HOIICHUS BUJIOB TUATOMEH B Ipernaparax, IpUroToBICH-
HBIX 0 CTaHJApTHON MeToauke [4], MOACUNTHIBAIOCH
200P300 crtBopok auaromeid. B mensx moucka penko
BCTPEUAIONINXCSI BUAOB HAPSAAY C HEOOOTalCHHBIMU
0CaJIkaMi NMPOCMATPUBAINCH MIPENaparhl U3 000rameH-
HBIX OCaJKOB (IMPUMEHAJACh TsDKeIas >KUIKOCTh C
d=2.4P2.6).

PE3VYJIBTATBI U UX OBCYXKIAEHUE

B pesynbraTte uzyueHus crparurpaduyeckoro pac-
MPOCTPAHEHUs JUaTOMEN B pazpesax, MOCIeAyoIen ux
KOppeIsIUU C aHAJIU30M YPOBHEH IOSIBIECHUS WIH HC-
YC3HOBCHU BUJOB BbIJACJICHDBI CICAYONIUEC 30HbI.

3ona Neodenticula koizumii — Neodenticula
kamtschatica

Kateropus: 30Ha COBMECTHOTO PacipOCTPaHCHUS
(concurrent-range zone).

Ornpenenenue. HTEpBan OT MEPBOTO MOSBICHUS
(FO P first occurrence) N. koizumii 10 UCUE3HOBEHUS
(last occurrence) N. kamtschatica.

Bospact: 3.7 P 2.65 miH jerT.

Astop: [. Koizumi [ 53, 61].

[ManeoMarHuTHAsT KOPPEILSILIUS: BEPXHSS 4aCTh XPO-
Ha C2Ar (Gilbert) P camas BepxHss YacTh MOAXPOHA
C2An.1n xpona C2An (Gauss).

JononnurensHble MapKepbl: Ha BepXHel rpanuie P
ucuesnoBenue Koizumia (= Rossiella) tatsunokuchiensis
W MIepBOE MosBICHUE Stephanopyxis horridus; y auxuei P
nepBble HAXOAKU Actinocyclus oculatus u A. ochotensis
s.l., BcTpedaeMoCTh KOTOPBIX C pyOexa 3.4 mMiH JieT (Ioj-
xpoH C2An.3n) pe3ko Bozpactaer. C TOAXPOHOM
C2An.2n (3.1P3.2 miH ner) coBmajaeT MCYE3HOBCHHE
Thalassiosira nativa, Th. marujamica w Th. jacksonii.

Koppemnsiust ¢ 1pyrumMu 30HaAMH: COBMAJAeT C pa-
Hee BhLAeNsBIIelics 30HOU Denticula seminae var. fos-
silis (= Denticulopsis seminae var. fossilis Sim. = Neo-
denticula koizumii Akiba et Yanagisava) P D. kamtscha-
tica [53]. dx. Bappon [26] y ceBepo-BOCTOUHBIX Oepe-
ros Slnonuu BeLIENAN Ty 30HY B uHTepBaie 3.1P2.4
MJTH JIET, CUUTAs JOTOJHUTEIBHBIM MapKepOM HIDKHEH
rpaHuLbl ncuesnosenue Thalassiosira nativa. 3oHa Neo-
denticula koizumii P Neodenticula kamtschatica (NPD8)
sensu Akiba [24], BbIJeIeHHAsI 110 TEM K€ CKBaXKUHAM,
yto 1 y JI:x. BappoHa, UMeeT HeCKOIbKO MHON BO3pacT-
Hoi nuamaszoH: 3.2P2.4 muH jeT, x0T @. Axkuba ccria-
eTcsi ipu 3ToM Ha padoty . bappoHa.

OO6cCyXIeHUE: HIDKHSS TPaHHUIA 30HBI UMECT pas3-
JUYHBIE AaTUPOBKU [26, 27, 29, 33, 34, 49, 52, 53, 59].
Pa30bpoc matupoBOK ypOBHS MEPBOro MOsBICHUS Neo-
denticula koizumii coctaBnser untepnan ot 3.7 [53, 61]
Jo 3.1 muH net [24, 26, 27]. IlooToMy HUKHAS TpaHULIA
OTIPEICIIETCSI HE TONBKO TOSBICHUEM OJHOIO M3 BHOB-
WHJICKCOB, HO U BCIIOMOTATeIbHBIMU Mapkepamu. Bepx-
HsAA TpaHuna 30HbI B Moaudukanuu J[x. Bappona u
A.1O. I'mayienkoBa gatupoBaHa B 2.6 MJIH JIET, XOTS ypo-
BEeHb UcUe3HOBeHUs Neodenticula kamtschatica nan B
nuanaszone 2.63P2.7 MIIH JIeT, UTO y»Ke OTpa)kaeT ero Ju-
axpoHHbIil xapaktep [33, Table 2]. B okeanmueckux
paifonax Boctounee CeBepHoil Smonuu (ckB. 578 u 579
DSDP P [IpoekT riry0OoKOBOIHOTO OypeHHs) 3TOT ypo-
BeHb TosaBieHust Neodenticula koizumii matupoBaH B
3.4P3.35 muH net [59]. EcTb nanHble, yTO B Cy0apKTH-
yeckoit [laruduke ypoBeHs nepBoro nosinenus: Denti-
cula seminae var. fossilis (=Neodenticula koizumii) ot1-
MeueH Ha 4.3 mutH net [37].
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T var. fossilis
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z 14 0.55 (0.50) Ma N.r.
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o Cir.r fossilis
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Puc. 3. 3oHanbHas quaToMoBas IKaia iMoneHa u antpornorena Cesepuoit [anuduku (MoguduipoBaHa Ha OCHOBE
mrkasael Koizumi, Tanimura [58]).

1 P nepBOE€ 3BOIIIOIMOHHOE TOsIBIICHHE BHA; 2 P 9BOIIOINMOHHOE HCUE3HOBEHUE BU/IA; B CKOOKAaX YKa3aHO BPEMsI BHIMUPAHHsI BUIOB B
OopealbHBIX IMUPOTax, 0e3 ckobok P B cybapkruyeckux. Juatomen: N.kz. P Neodenticula koizumii Akiba et Yanagisawa, 4.oc. P
Actinocyclus oculatus Jousé, A.och. P Actinocyclus ochotensis Jousé, A.och.f. P Actinocyclus ochotensis Jousé var. fossilis Pushkar,
Th.n. P Th. nativa Sheshukova, Th.j. P Thalassiosira jacksonii Koizumi et Barron, N.k. P Neodenticula kamtschatica (Zabelina) Akiba et
Yanagisawa, K.t. P Koizumia tatsunokuchiensis Yanagisawa, S.h. P Stephanopyxis horridus Koizumi, Th.c. P Thalassiosira convexa
Mukhina, Pz. P Pyxidicula zabelinae (Jousé¢) Makar. et Moiss., S.d. P Stephanopyxis dimorpha Schrader, Pr.c. P Proboscia curvirostris
(Jous¢) Jordan et Priddle, Th.a. P Thalassiosira antiqua (Grun.) Cl., Rh.m. P Rhizosolenia matuyamai Burckle, C.m.f. P Coscinodiscus
marginatus Ehr. var. fossilis Jousé, N.f. P Nitzschia fossilis (Frenguelli) Kanaya, N.r. P Nitzschia reinholdii Kanaya, Pr.b. P Proboscia
barboi (Temp. et Brun.) Jordan et Priddle, Th.js. P Thalassiosira jouseae Akiba, Th.n.n. P Thalassiosira nidulus var. nidulus (Temp. et
Brun.) Jousé, Th.g.f. P Thalassiosira gravida Cl. var. fossilis Jousé.
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Puc. 4. 3oHanbHbIe BUJBI JUATOMOBBIX BOJAOPOCIIEH.

1P2 P Actinocyclus oculatusJousé, 3 P Coscinodiscus marginatus f. fossilis Jous¢, 4P5 P Thalassiosira nidulus var.
nidulus (Temp. et Grun.) Jousé, 6 P Proboscia curvirostris (Jousé) Jordan et Priddle, 7 P Thalassiosira jouseae Akiba,
8P9 P Thalassiosira gravida var. fossilis Jous¢, 10P11 P Neodenticula seminae (Sim. et Kanaya) Akiba et Yanag., 12P
13 P Neodenticula koizumii Akiba et Yanag., 14 P Pyxidicula (Coscinodiscus) pustulata (Mann) Streln. et Nikolaev, 15
P Proboscia barboi (Brun) Jordan et Priddle, 16P17 P Nitzschia fossilis (Frenguelli) Kanaya, 18 P Nitzschia reinholdii
Kanaya, 19 P Rhizosolenia matuyamai Burckle, 20 P Actinocyclus ochotensis var. fossilis Pushkar (1, 2, 4-6, 8-20 P x
1000; 3, 7 P x1250).
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N. Kouzymu [59] npennonaran, 4to nepBUYHasI Ma-
neonomynauus Buaa Neodenticula koizumii 6bl1a mpu-
ypoOUeHa K XOJIOJHBIM CyOapKTHUYECKUM BOJIAM CEBEPO-
samagHoi Ilamuduku, a rpanuma CyOGapKTHIecKOro
¢ponTa B 310Xy ['mnbepra mpoxoauaa HAMHOTO CEBEp-
Hee, yeM B 2mnoxy aycc. IloaToMy skcnaHcHs majneono-
MyNSAIHUOHHOTO apeaya cBs3aHa ¢ nepeasikeHueM Cyo-
ApPKTHUYECKOTO ()POHTA K IOTY U MaJEeHUEM TEMIEpaTyp
MOBEPXHOCTHOTO CJIOSI BOABI B YMEPEHHBIX U CyOTpOIH-
yeckux mupoTax. Ho Torma ocraeTcst HESICHBIM MOSBIIC-
Hue Neodenticula koizumii Ha ypoBHe 3.7 MIIH JIeT B
Snonckom mope [61]. MoxHO JTUIIb NPEANOI0KUTE, YTO
IOSIBJIEHME BUJA B CEBEpHOM uacTu SInoHckoro mops,
IIOJIBEPKEHHONU XosogHOMYy IIpuMopckomy TedeHulo,
ObLT0 OOJIee PaHHUM, YEM B YMEPEHHBIX IIUPOTAX BOC-
TOYHBIX OeperoB SnoHuu, rae BiusgHue TedeHus Kypo-
CHO BEChbMa OILYTUMO.

YpoBeHb ucuesHoBenust Neodenticula kamtscha-
tica Gonee BBIJIEP)KAH U KOJIEOJIETCSl B C€BEPO-3aagHon
[Mamuduke ot 2.7 [33] no 2.4 mun et [24]. [Ipasaa, [Ix.
Bappon u A. [majieHkoB oTMeuaau ypoBEHb PE3KOro Ma-
JeHus 4acToil Bctpewaemoctu Neodenticula kamtscha-
tica (LCO). B ckBaxxune DSDP-436 (puc. 2) ypoBeHb
MCUYE3HOBEHUs TaTUpoBaH B 2.56 muH et [46], a KoJIoH-
ke 1856 on ormeueH B 10 cM. HUKE OTIOKEHHUH OIXPO-
Ha C2An.1n [20]. AHanu3 quaxpoOHHOCTH YPOBHS HCUE3-
HOBEHHS 30HATBHOTO MapKepa IMOKa3bIBAE€T €T0 HEKOTO-
poe yApeBHEHUE OT YMEPEHHBIX IUPOT K BBICOKHUM, TJI€
B ckBaknHax ODP-145 (mporpamma okeaHHuecKoro Oy-
PEHHSI) €r0 MCUYE3HOBEHME XapaKTepHu3yeTcs Hamboiee
JnpeBHUMHU AartupoBkamu [48]. Ecau sTo Tak, To pacum-
penue apeana N. kamtschatica TOTKHO OBLIIO OCYIIECTB-
JSTHCS B HAPABJICHUH OT BBICOKHMX IIMPOT K HU3KUM.

YpoBeHb mepBoro mosiBieHus  Actinocyclus
oculatus B SImoHckoM Mope natupyercst oT 4.2 no 2.2
MJH JieT [61]. [To3qaue qaTupoBKU OTMEUAIOTCsl AJisl 30H
nerictBus Terblx TedyeHud Llycuma u Kypocuo [58, 59,
61]. B Cesepo-3anagnoii [Tanuduxe (ODP-145) stor
YPOBEHb OTHOCHUTEIBHO H30XpoHeH: 3.6P3.9 mnn net
[33, 48]. VYBenumueHue 4YaACTOT BCTpPEUYAEMOCTU A.
oculatus coBIagaeT co BTOPOH MOJOBHHONH MOAXpOHA
C2An.3n [31]. [To-BunuMoMy, aHaJIOTHYHO BeNET ceds U
Actinocyclus ochotensis s.1., 0OHapy>KEHHBI COBMECTHO
¢ A. oculatus B BEpXHEIUINOLIEHOBBIX CEKIMUAX CKBaKUH
DSDP-19 [20, 21, 53, 62]. Bo3moxxHO, 4T0 00a 3TH BUIa
HapajuieIbHO Pa3BUBAIKMCH OT IPEAKOBOTO Actinocyclus
ingens, oOpa30BBIBasl TPYAHO Pa3IUYAIONINECST MEXIY
c000i1 popmbl, 0COOCHHO B paHHEM IuiercToleHe [0, 7].

3ona Thalassiosira convexa

Kateropusi: 30Ha YacTHYHOTO PaCIPOCTPAHCHUS
(partial-range zone).

OmnpeneneHue: OCHOBaHME 30HBI P mocmemmss
BcTpeuaeMocTh Neodenticula kamtschatica, xposnst P
ucuesHosenue Thalassiosira convexa.

Bo3spacrt: 2.65 P 2.3 miH ner.

Agtop: L. Burckle [36]. MonuduuupoBana u npu-
MEHEHa JJIs1 CPEAHUX U BbICOKUX 1upoT [20, 58].

[TaneomaruuTHas Koppessiiuus: ocHoBaHue P camast
BepxHias uyacTh mnoaxpoHa C2An.ln xpona C2An
(Gauss), kposis P BepxHsist yacTs noaxpona C2r.2r xpo-
Ha C2r (HmxHAg yacTh Matuyama).

JlonoTHUTENBHBIC MApKEPHI: HET.

Koppensmust ¢ IpyruMu 30HaMHU: KOPpEIHUpyeTcs
CO cpelHel U HWKHEW 4acTsMu 30HbI Rhizosolenia prae-
bergonii [36P39] u HwkHel yacTbio 30HBI Denticulopsis
seminae var. fossilis sensu Barron [26]. CooTBeTcTBYyeT
camoif BepxHel dactu 30HBI Neodenticula koizumii P
Neodenticula kamtschatica n HWXHEll 4acTu 30HBI N.
koizumii (NPD9) sensu Akiba [24] u Koizumi [61].

O6cyxnenue: 1. Kouzymu [58, 59, 60] u [Ix. Bap-
poH [26, 28, 32, 34] noka3ajau BO3MOXHOCTb HCIOIb30-
BaHUS 3TOTO BHUJA KaK CTpaTUrpaduyeckoro Mapkepa u
WHAMKATOpA Tale00KEaHOTpapUUIECKUX HM3MCHEHHMH.
Hawmu Thalassiosira convexa ncnonb3oBajach IpHu pac-
YyjJeHeHun ocaakoB ckBaxkmH DSDP P 188, 190P192,
301 P u nqpyrux KojIOHOK B ceBepo-3araaHoil yactu [la-
uuduku (puc. 2) [20, 21]. B ckBaxkune 436 CTBOPKH 3TO-
ro Buja oOHapyxkeHbl B KepHe 436-19-9 (44P46 cm), na-
TUPOBAaHHOM TPEKOBBIM METOIOM B 2.24 MiH JeT [46].
Beiie Th. convexa ne Bcrpeuaercs. [lozauee E.U. Ilo-
nsikoBO# [17] aTOoT Bua ObLI OOHAPYKEH B BEPXHETUIHO-
IICHOBBIX OCAJIKaX apKTUYeCKHUX 30H EBpasun u npume-
HEH B Ka4eCTBE CTPATUTPaUUIeCcKOro M Majeo’KoNoru-
geckoro mapkepa. CTBOPKH 3TOro BUAa OOHAPYKEHBI B
mIoneHoBbIX Gopmanusax Amsicku [20, 65]. YpoBeHb
ucuesHoBeHust Thalassiosira convexa ObII MIPAKTHUCCKU
H30XpOHEH B ceBepHOH yacTu [lannduku, uyto gemaet
€ro XOpoUIMM cTparurpapudeckum mapkepom [20, 21,
31, 32, 59].

3ona Pyxidicula zabelinae

Kareropusi: 30Ha 4acTUYHOTO PaCHpPOCTPAHCHHS
(partial-range zone).

OmpexneneHue:  OT  YPOBHS — HMCYE3HOBCHHS
Thalassiosira convexa 10 YypPOBHS HWCYE3HOBEHHS
Pyxidicula zabelinae.

Bospact: 2.3 P 1.95 mnn net. B nHactosmeit padorte
BEPXHsis TPaHMIIA TaTUPOBAHA MO YTOUHEHHBIM JIaHHBIM
JUTst oOcHOBaHMA coObITHs Onaysei [33, 38, ].

Agtop: 1. Koizumi [53]. Boccranornena B.C. Ilymi-
kapém [20] m yrouHeH Bo3pacTHOM uHTepBan [18P21,
65].
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[aneoMarHuTHas KOPPEISIIIKS: BEPXHSIs 4aCTh O/~
xpoHa C2r.2r xpona C2r (HuxHss yacTh Matuyama) P
ocHoBanue xpona C2n (Olduvai).

JlomoMHUTEbHBIC MAapKePhl: Y BEPXHEH I'PaHUIIbI
30HBI OTMeYaeTcsi BeIMUpaHue Pyxidicula pustulata n
Neodenticula koizumii, TepBble HAXOJKH CTBOPOK
Stephanopyxis dimorpha w Proboscia curvirostris. Y
BEPXHEW TPAHUIIBI 30HBI B YMEPEHHBIX ITUPOTAX MOSBIIS-
etcsi Pseudoeunotia doliolus (= Fragilariopsis doliolus
(Wallich) Medlin & Sims), ypoBeHb MOSBICHUST KOTOPO
B TPOITMYECKUX PETHOHAX, BO3MOXKHO, JAPEBHEE.

Koppensuus ¢ ApyrumMu 30HAMU: COOTBETCTBYET
30He Nitzschia fossilis sensu Koizumi [58], cpenneit ya-
CTH HHTepBan-30Hbl Neodenticula koizumii (NPD9)
sensu Akiba [24] u BepxHelt uactu 30HbI Neodenticula
koizumii sensu Koizumi [61, 62], BepxHe#l 4acTH 30HBI
Neodenticula seminae var. fossilis sensu Barron [26, 28]
et Koizumi [47] u BepxHell yacTu 30HBI Rhizosolenia
praebergonii [34].

O6cyxnaenue: M. Kousymu [52, 54P56] oTkazancs
oT BbLAeNeHust 30Hbl Thalassiosira (Pyxidicula) zabe-
linae n 3ameHun ee 30HOU Neodenticula seminae var.
fossilis (= N. koizumii), cuuTas, 9T0 HCYE3HOBEHHE ITO-
ro BUJIa TUAXPOHHO B HU3KUX U BBICOKUX miuporax. Ha-
XOJIIKH CTBOPOK P. zabelinae, nHOTHIA C BHICOKOH BCTpeya-
€MOCTbBIO, B OTJIOKEHUSIX PAHHETO IJIeHCTOIIeHa, CKopee
BCErO, CBS3aHBl C MEPEOTIOKEHHUEM K3 HEOTCHOBBIX
TOJIIII, HIMPOKO PACIPOCTPAHCHHBIX Ha KOHTUHEHTAJb-
HbIX okpauHax [SP8, 13P16, 18, 20, 47]. . bappon
[31, 32] cuurtaeT 3TOT BUJA XOPOIIUM MapKepoOM I0JI0-
HIBBI OTJIOXKCHUH MaJeOMarHUTHOTO cOOBITHST ONayBeid.
YpoBeHb ucuesHoBeHus Neodenticula koizumii B yme-
PEHHBIX M BBICOKHX IIMpoTax Bapuabenex ot 2.0 [31, 33,
62] no 1.25 man ner [59], nostomy U. Kousymu [53, 56,
59] u Jx. bappon [26] npeasiaranu JTOMOTHUTEIbHbBIE
KPUTEPUU IIJIsI ONPE/ICIICHHUS TIONIOKEHUST BEPXHEH rpa-
HUIIBI 30HBI B YMEPEHHBIX LIMPOTaX: MEPBOC MOSBICHUE
B Hayaine coObiTus OungyBel TPOMHYECKOrO BHJIA
Pseudoeunotia doliolus u ucue3HoBeHUEe OOpeaIbHOM
Thalassiosira antiqua. A. I'magenkoB [47], kak n JIx.
Bappon [26], cuuTaeT 6osee HaACKHBIM APYTroOil peruo-
HalbHBII Mapkep coObiTust Onmyseit P BeIMupanue
Thalassiosira antiqua. icxons u3 pacCMOTPEHHOM auC-
KyCCHH, CTAHOBHUTCSI OUEBUIHBIM BOCCTAHOBJICHUE 30HbI
Pyxidicula zabelinae, xax 0ojxee CTpororo crpaturpapu-
YECKOro MojpasnueicHus. Takyo xKe TOUKY 3PCHHsS OT-
crauBana u A.Il. XKyze [8].

[lepBoe nosiBnenue Proboscia curvirostris oTMeda-
€TCsI 4yTh paHee Wik BHYTpH coObITHs OnayBeil, 4To co-
rnacyercs ¢ ganHbiMu A IT. XKyse, ormeuaBiieil 10BOIb-
HO BBICOKOE Pa3BHTHE ITOTO BUA B paHHEM IUICHCTOIIe-
He [7, 8].

JI. Bapxa [39] ycTaHOBMII, UTO MIEPBOE TMOSIBIIEHUE
Rhizosolenia curvirostris cBa3ano ¢ coositueMm OnmyBeil.
Bwmecte ¢ Tem, ecTh JaTHpOBaHHBIC YPOBHU IMOSBICHUS
aToro Bujaa Ha pyoexe 1.4P1.58 mun ner [33, 48, 61].
[To-BuanmMomy, pa3dpoc TaTUPOBOK MEPBOTO MOSBICHHS
Rh. curvirostris 3ToT0 YpOBHS CBsI3aH C U3MEHEHUEM Ta-
JIEOTUAPOIOTHUYECKUX 00CTaHOBOK [59]. YpoBeHb MosiB-
nenus Stephanopyxis dimorpha oTmedaeTcs HaMH B OT-
noxenusx coobrtust Onnyseit [18P20], uto coBmagaer ¢
JAHHBIMH IO PACIPOCTPAHEHHUIO ATOTO BUA B OTIIOXKE-
HUSAX HH)KHEOJILXOBCKOM MOACBUTHI BocTounoi Kamuar-
ku [47].

3ona Thalassiosira antiqua

Kateropus: 30Ha 4aCTHYHOTO PaCIPOCTPAHEHUS
(partial-range zone).

Ornpenenenue: ocHOBaHHE 30HBI P mocnennue Ha-
xonku Pyxidicula zabelinae, kxpoBns P pe3koe coxpaire-
HUEC YHUCIICHHOCTHU BUJa-HHACKCA.

Bospact:1.95 P 1.73 munH ner.

Asrop: J. Barron [28]. U3menena: B.C. Ilymkaps,
M.B. Yepenanosa [20, 21].

[TaneomaruutHas
(Olduvai).

JononHuTenbHble MapKepPhl: y BEpXHEH rpanuiel P
BbIMHpaHue Stephanopyxis horridus.

xoppemsus:  xpon  C2n

Koppensanus ¢ qpyrumu 30HaMH: KOPpPETUpyeTcs ¢
caMO¥ HIDKHEH 4acThio 30HBI Actinocyclus oculatus [58,
61], BepxHelt yacThto 30HbI Neodenticula koizumii [24,
26, 33, 48]. 3ona Thalassiosira antiqua COOTBETCTBYET
BepxHel dactu moa3oHbl TCY 30HBI Rhizosolenia
praebergonii 1 HWXKHEH 4acTH TOA30HBI TAY 30HBI
Nitzschia reinholdii [37].

O6cyxnenue: JIx. bappon [28] Bbienw 30Hy ya-
CTHUHOTO pactpoctpanenust Thalassiosira antiqua
BEPXHETO MHUOILICHA 110 IEPBOMY IMOSBICHUIO 3TOTO BHUIA
B CEBEPO-BOCTOYHOH yacTu TUxoro okeana, HO B IIPUBO-
JUMBIX CIIUCKaX IuaToMeill cTBOPKU Th. antiqua penkH.
YpoBeHb MEePBOTO MOSBICHUS BHIa KOJIEOIETCS OT ¥8.2
[28] no 7.0P5.7 [61] man net. B fIlmoHnckom Mope ypo-
BEHb MCYE3HOBEHUS BUJA garupyercs or 2.1 no 2.7 miH
net 6e3 kakoro-nubo odcyxaenus [61]. Ham npencras-
JSIETCS, YTO ATOT BUJI JIyUllle MCIONIb30BaTh KaK BU/I-UH-
JIEKC TUTMOIICHOBOM 30HBI, I7I€ €r0 YHCICHHOCTh 3HAYH-
TEJIBHO BBIIIE, @ YPOBEHb UCUEC3HOBEHHUS U3 OCAAKOB 00-
Jiee TOYHO OIPEJNIEJICH U CBsI3aH ¢ KpoBieit coOpitus On-
nyBeit [14, 24, 31, 48, 61]. Hamu nocnenHne HaXoJIKU
Thalassiosira antiqua oOHapyxeHbI B KepHe 436-14-3
ckB.DSDP-436, natupoBaHHOM IO TpeKaMm ypaHa B
1.73 maa ner [20]. DTy natupoBKy, Kak caMmyo IIO-
3IHIOI0, MBI MPUHUMAaeM TpPH ONpeleJICHUU BEpXHEH
TPaHUIBI 30HBI.
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A. I'mageHkoBbIM [48] B OTIOXKEHUSIX BEPXHEN yac-
TH 30HBI Neodenticula koizumii, BeiieIeHHOH B menbdo-
BbIX (hallMsaX HIKHEOJIbXOBCKOW MOACBUTHI KaMuaTku,
oOHapy:KeHbl CTBOpKH Pyxidicula zabelinae ¢ oTHOCH-
TeJIbHO BBICOKOM BeTpeuaemocThio. Ha Boctouno-Caxa-
JTUHCKOM Inejib(e HaOmoaaeTcs aHaJoruiHas KapTHHA B
oTNnoXeHusAx 30Hbl Thalassiosira antiqua [20, 21].
A. I'majieHKOB HE UCKITIOUAET NEPEOTIIOKEHNUS, HO TOJIBKO
JUIsl BEpXHEW 4acTH HUYKHEOIbXOBCKOM CBUTHL. BmecTe ¢
TEM, HeJb3sl HEe YUeCTbh, UTO, B OTJIUYHUE OT HEPUTHYEC-
KHX pailoHOB, MIeNb(OBBIC Naneonomyasuu Pyxidicula
zabelinae cymecTBoOBa M, BO3MOXKHO, 00Jiee MPOIOIIKHU-
TeabHOe BpeMsl. A. [71aleHKOBBIM OTMEUAETCSL U PE3KOE
COKpaleHue duciaeHHocTu Thalassiosira antiqua B
BEpPXHEH 4acTU HMKHEOJIbXOBCKOH cBUTHI. Ilo ero mue-
HUIO, PeJIKUe CTBOPKU Th. antiqua B 9TOW 4acTH pa3pes3a
TaKXe MEePEOTIOKEHBI, & YPOBEHb JCHCTBUTEIHLHOTO UC-
YEe3HOBEHMS CTBOPOK B ITHOIICHOBBIX OTIOXKEHHSIX Boc-
TouyHOM KaMuaTku mpuOIM3HTEIFHO COBIAAAET C BEpPX-
Hel rpaHuieil orTnoxeHui coObiTus Onayseir. bonee
BBIICpP)KaH YPOBEHb BRIMUPaHUS Stephanopyxis horridus
P oxomo 1.6P1.8 muH net [31].

3oua Actinocyclus oculatus

Kateropusi: 30Ha YacTHYHOTO PaCIPOCTPAHCHUS
(partial-range zone).

OmnpenesneHue: ocHOBaHUE P kak KpOBIS IMpeablTy-
mei 30HBI, KpoBas P wucuesHoBenue Actinocyclus
oculatus.

Bospact: 1.77P1.0 (1.19) muH ner.

Agtop: J. Donahue [44].

ITaneomaruutHas xoppensuus: Kposis xpoHa C2n
(Olduvai) P mogxpon Clr.1n (Jaramillo).

JlononHuTenbHbIE MapKephl: Ha BEPXHEH I'paHuLe
oTMedaeTcs monHoe wucdesHoBeHue Coscinodiscus
marginatus  var. fossilis, Neodenticula koizumii,
Rhizosolenia (Proboscia) matuyamai. TlosiBnenue u uc-
4e3HOBeHUE Rhizosolenia matuyamai SBISIOTCS XOPO-
MM MapKepamu coObiTust Xapamuiso [37, 38]. B me-
Jarn4ecKux KomIuiekcax P obunue mepexomgHsIx (Gopm
Mexay Coscinodiscus marginatus var. fossilis u C.
marginatus. PocT BHIOBOTO pa3HOOOpa3us poja
Thalassiosira.

Koppensiiius ¢ apyrumn 30HaMu. COOTBETCTBYET
HIDKHEH M cpemHel yacTsM 30HBI Nitzschia reinholdii
[35] u ogHoumeHnHoM 30He sensu Gladenkov et Barron
[1, 33, 48].

O6cyxaenue: B obpasue ¢ 70 cm komoHku 1856,
B3SITOTO Yy KPOBJIM OTJIOKEHUH COOBITHS XapaMHIIbo,
Neodenticula koizumii BCTpeueHa peIKUMHU CTBOPKAMHU.
O6paszen 8-3 (23P25) ckB. DSDP-436 Takke conepxur
peakue cTBOpKU N. koizumii n 10 5% CTBOpPOK

Actinocyclus oculatus, a odpasen 9-5 (137P139), nexa-
LU HUXKE, JaTUPOBaH TPEKOBBIM MeTOAOM B 1.19 miuH
net. Beimenexxanuii obpasen 7-2(18P20), natuposan-
Hblid B 0.906 MIIH €T, CTBOPOK 3TUX BUIOB HE COLAEPKUT
[20, 21]. Caenyer ormeTuTh, uto M. Konsymu [62] npu-
BSI3BIBACT MCUE3HOBEHUE N. koizumii K TpPAHUIIE TIEPeXo-
Jla B ocajkax OMOTEHHOTO KpeMHEe3eMa B KPUCTOOATIHUT
(oxomo 2,0 MJIH JIeT), HO TIPH 3TOM OTMEYaeT JUaXpOH-
HBIM XapakTep 3Toi rpanuusl. IlosToMy MBI cuuTaem
Hamu abCONIIOTHBIE JaTHPOBKH 0o0jiee KOPPEKTHBIMU.
J1J1s1 30HBI XapaKTEPHO TaKKe 0OMIHE MEPEXOHBIX (hOopM
Mexay Actinocyclus divisus w A. curvatulus, mexny
MIPEAKOBBIMH U COBpeMeHHbIMU (popmamu Coscinodiscus
marginatus, 4yto otmeuanock u A.Il. XKysze [5, 7]. Komn-
JIEKC 30HBI XapakTepusyercsi obunuem Neodenticula
koizumii.
3oua Nitzschia fossilis

Kareropusi: 30Ha 4acTUYHOTO PaCHpPOCTPAHCHHS
(partial-range zone).

Omnpenenenue: ocHoBaHMe P umcye3HoBeHUe
Actinocyclus oculatus, xpoBns P ucuesnoBenue Nitz-
schia fossilis.

Bospact: 1.0 (1.19) P 0.78 (0.63) mmH ner.

Agtop: I. Koizumi [58]. I3MeHeH Bo3pacTHOU aua-
nazoH [20, 21].

[TaneomaruutHas koppensuusi: noaxpoH Clr.ln
(Jaramillo) P ocnoBanue xpona Cln (Brunhes).

JlomonHuTeNbHBIE MapKepbl: BBICOKAs 4YacTOTa
BCTPEUAEMOCTH MEPEXOAHBIX (opM Mexay peHoTunu-
YeCKUMU MOTuUKaMsIMU Actinocyclus ochotensis var.
fossilis 1 cOBpeMeHHBIMU A. ochotensis, 4TO OTINYAET
KOMIIJIEKCHI 30HBI OT KOMIUICKCOB BBIIIENEKAIIEeH 30HBI
Nitzschia reinholdii.

Koppensinuss ¢ IpyruMu 30HaMH: COOTBETCTBYET
HIDKHEH uacTu 30HbI Nitzschia reinholdii sensu Koizumi
[58] u BepxHe#l TpeTu Tponuueckol 1moa30Hs TBY 30HbI
Nitzschia reinholdii sensu Burckle [35], a Takkxe camoit
HUKHEH 4YacTu 30HBI Rhizosolenia curvirostris sensu
Donahue [44] u Koizumi [61].

O6cyxaenune. B uzyuennoii koionke 1856 (oOpa-
3e1 35¢M) U3 LEHTPAIbHOM YacTH SIMOHCKOTO MOps HC-
4ye3HOBeHME Nitzschia fossilis oTMedaeTcst y TMOAOIIBBI
otnoxxeHuit anoxu bpronec. [loBropHOE M3yUeHue Kep-
HoB DSDP-19 Takke gaeT OCHOBaHHE MoJjararb, 4TO
ypoBeHb ucuesHoBeHus Nitzschia reinholdii Gonee mo3n-
HUH, 4eM y Nitzschia fossilis.

Pacnipoctpanenue N. fossilis B ocajkax BOCTOYHO-
CaxaJMHCKOTO Inelb(a OrpaHWYEeHO HOMIICHCTOICHOM
(omoxa Marysma) [20, 21]. B oOpasmax ckBaxuH
DSDP-57 y 6eperoB Cesepo-Boctounoii SIlnonun 6omnee
panHee ucuesHoBeHue N. fossilis ormeueno Jx. Bappo-
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HOM, IPUYEM YPOBEHb HCUe3HOBEHUS N. reinholdii onpe-
nerneH B 0.63 muH net [26], yTo comiacyeTcs ¢ JaHHBIMHU
o sxBaropuanbHoil [lannguke [36]. B aToM ke pernone
I'. Xapnep [49] ycTaHOBMII, YTO BCTPEYAEMOCTH CTBOPOK
N. reinholdii B mneicTOIEHOBBIX ocagkax ckB. DSDP-
436 craOuipHa M Oojee BBICOKA IO CpaBHEHHUIO C N.
fossilis. B LlenTpansHoil SIMOHUH 3TOT YPOBEHb OTMeE-
yajcsl B OTJIOKEHUAX caMOU paHHeEH yacTu 3noxu bpro-
Hec [58]. B cyOTponuueckux M yMEPEHHBIX IIMPOTax
(mo 42° c.m1.) ypoBHU ucue3HoBeHus1 N. fossilis onpene-
nsitorest uatepBaiioM ot 0.55 1o 0.63 MiH JIeT, cooTBeT-
CTBEHHO [26, 31, 58].

3ona Nitzschia reinholdii

Kareropusi: 30Ha 4aCTHYHOTO PacHpOCTPaHECHHUS
(partial-range zone).

Onpenenenue: ocHoBaHue P ucue3HOBeHUE
Nitzschia fossilis, xpoBns P ucuesnoBenue Nitzschia
reinholdii.

Bospact: 0.78 (0.63) P 0.55 (0.5) muH ner.

Agrop: L.H. Burckle [37]. JI. Bapkn we gan auar-
HO3a 30HBI U ee onucanus. Onucanue u 000CHOBaHUE
30HBI: Tponuku U cyoTpornuku P J. Barron [27]; ymepen-
Hple u Bbicokue muporsl P B.C. Ilymkaps [20] u
I. Koizumi [582].

[ManeoMarHuTHAsT KOPPEISAIHS: HHKHSISL YaCTh XPO-
Ha Cln (Brunhes).

JonmomHuTenbHbIE MapKepPhI: HET.

Koppensiuus ¢ npyrumMu 30HaMH: COOTBETCTBYET
BepXHeH 4acTH 30HbI Nitzschia reinholdii sensu Koizumi
[58], HmxkHe#W wactu 30HBI Rhizosolenia curvirostris
sensu Donahue [44], Akiba [24] u Koizumi [58], a Tak-
)K€ HUXKHEH 4acTH 30HbI Pseudoeunotia doliolus sensu
Burckle [37].

O6cyxnenne. M3MeHeH Bo3pacT HIXKHEH TPaHUITH,
a BO3pacT BEpXHEH yCTaHOBIEH IO MCUYE3HOBEHUIO
Nitzschia reinholdii B yMEpEeHHBIX M BBICOKHX IIHPOTax
B TeX o0Opasnax, /s KOTOPBIX UMEIOTCS JaHHbIe a0co-
moTHOro aaruposanus [20, 21].

VYpoBHU ucuesHoBeHus Nitzschia reinholdii nns 3a-
HaJHBIX TPOMUYECKUX U CYOTPOMUYECKHX IIUPOT CO-
crasisitor 0.63P0.60 mun net [27, 37, 59], a ayist BocTOU-
HBIX CyOTpONHMUYEcKHuX u Tpomuueckux 30H P 0.47P0.52
MH JeT [31]. Jlng yMepeHHbIX IUPOT CEBEPO-3ama HON
gactu Tuxoro okeana (ckB. DSDP-580) U. Kouzymu
yKkazbiBaeT natuposky 0.5 muH et [59]. CnenoBarens-
HO, COKpalleHHe OOIIMPHOTO apealia Majieononyiasiuu
Nitzschia reinholdii Hauanock B 3ama HON YaCTH OKeaHa,
[OpUYEeM B TPOITUYECKUX M BBICOKHX INMUPOTAX BUJI HCUE-
3a€T HECKOJIbKO paHblle, YeM B CyOTPOITMYECKUX U yMe-
peHHBIX mupoTax. bonee nepcucrentHoit N. reinholdii

okazanack y Kamudopuwuiickux 6eperos (0.47P0.52 mun
aer) [25, 28].

3ona Proboscia barboi

Kareropusi: 30Ha 4aCTHYHOTO PacIpOCTPaHECHHUS
(partial-range zone).

Onpenenenue: ocHoBaHue P ucue3HOBeHUE
Nitzschia reinholdii, xposns P ucuesnosenue Proboscia
barboi.

Bospact: 0.55 (0.5)P0.28 miH neT.

Asrop: A.IL. XKyze [7]. I3meHeH BO3pacTHOM MH-
tepsan [20, 21].

ITaneomaruurHas Koppeiauusd: Cpeansis 4aCTb Xpo-
Ha Cln (Brunhes).

Kucnoponno-uzoronnast crparurpapusi: =
CTa/luu.

14P9

JlomonHUTENbHBIE MapKepbl: BBICOKAs YacTOTa
BCTPEUAEMOCTH PA3IUUHBIX (PEHOTUIHYECKUX MOTU(H-
Kauui Proboscia curvirostris. B KoMIUIeKce U3 BbIMED-
HIMX AUAaTOMEH BcTpevaroTcst Stephanopyxis dimorpha,
Thalassiosira gravida var. fossilis (nomunanr), Th. ni-
dulus var. nidulus, Th. jouseae, Actinocyclus ochotensis
var. fossilis u Proboscia barboi. Ilo cyTtn, 3To Acme-
Zone (30Ha MakcuMyMa BcTpedaeMoctu) Thalassiosira
gravida var. fossilis.

Koppensuus ¢ ApyrumMu 30HAMU: COOTBETCTBYET
30H€ Rhizosolenia curvirostris 1 caMOW HW)KHEH 4acTH
30HbI Neodenticula seminae sensu Koizumi [58], Bepx-
Hel yacTu 30HBI Rhizosolenia curvirostris sensu Akiba
[24], Donahue [44], u HWKHEW YacTu 30HBI Pseudo-
eunotia doliolus sensu Burckle [37].

Oo6cyxaenue: XKyse Beiaenuia 300y Rhizosolenia
(Proboscia) barboi 1o BBIMHpaHWIO BHJlAa-UHJEKCA
(=Rhizosolenia curvirostris var. inermis) B CeBepHOU
[Mamu¢puke Ha rpaHUIe IUIMOICHA M IUIeicToIeHa [7].
Bnocnencteun, A. Il. XKy3se nporsirusaet ctpaturpadu-
YecKui auanaszoH Buna Proboscia barboi B 300y Actino-
cyclus oculatus [8]. Hamu mokazaHo, 4T0 BUJ JJIIMMUHU-
pyeT B MeXcTaguanbHbIX oTIOkeHuAx 11P9 xucnopon-
HO-U30TONHBIX cTamui [18, 19, 20, 21]. Ocanku, B KOTO-
PBIX CTBOPKH BUA OOHAPYKEHBI in Sifu, JAaTUPOBAHBI 110
U30TOIMAaM ypaHa U TOPHS BPEMEHEM MUHJIETb-PHCCKOIO
Mmexctaauana [20]. YpoBenb ucue3HoBeHus Proboscia
barboi, mpoBepeHHBIN BO MHOTUX JaTUPOBAHHBIX pa3pe-
3ax, MOYKHO HCIIOJIb30BaTh ISl PACIIO3HABAHUS CTPATHT-
paduuecKoro MoIoKEeHUs OTIA0KEHUI ceBepo-3amagHoi
yactu Tuxoro okeana [7, 8, 20, 21] u Ha ApKkTH4ueckoM
nobepexnve [10, 17]. D.U. JloceBa [10] cuuraer
Proboscia barboi n Proboscia curvirostris CAHHOHUMAaMH,
a YPOBEHb BRIMUPAHUS BHAa OTMEUACT HA TPAHUIIE CPEJI-
HET0 U MO3JHero miekcrouneHa, T.e. 0.13 MiH JIeT.
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3omna Actinocyclus ochotensis var. fossilis

Kateropusi: 30Ha YaCTUYHOTO PaCIPOCTPAHCHUS
(partial-range zone).

Omnpenenenue: ocHoBaHMe P umcye3HoBeHUE
Proboscia barboi, kposns P ucuesnoenue Actinocyclus
ochotensis var. fossilis.

Bospact: 0.28 P 0.22 (0.23) miH neT.

Asrop: B.C. Ilymxkaps, M.B. Uepenanosa [20].

[NaneomarHuTHas! KOPPENALUS: CPEIHSS YaCTh XPO-
Ha Cln (Brunhes).

KucnopogHo-u3oronHas crpaturpadus: ~ 8 cra-
sl

JlomoTHUTENbHBIE MAapKEPhl: B KOMIUIEKCE U3 BbI-
MEpIINX AuaTtoMell Bctpeuatorcst Proboscia curvirostris,
Stephanopyxis dimorpha, Thalassiosira gravida var. fos-
silis, Th. nidulus var. nidulus, Th. jouseae, Actinocyclus
ochotensis var. fossilis. CooTHOILIEHUE BBIMEPIIEH U CO-
BpeMeHHOU (opm Actinocyclus ochotensis ocTaBiser
oxouto 1:6.

Koppensiius ¢ ApyrumMu 30HaMH: IPUMEPHO COOT-
BETCTBYET HWXKHEH yacTu 30HBI Denticulopsis seminae
sensu Donahue [7, 44]; HuxHell yacTu 30HBI Den-
ticulopsis seminae sensu Koizumi [58, 61] u cpenneit
yacTu 30HbI Pseudoeunotia doliolus sensu Burckle [37].

Oo6cyxnaenue: A.Il. XKyse [6], onuckiBas HOBBII
BuA Actinocyclus ochotensis 13 TIEHCTOLIEHOBBIX OTIIO-
skeHuit Truxoro okeana u OX0OTCKOro Mopsi, yKa3blBajia Ha
€ro Mop(oJIOruIecKyro H3MEeHUNBOCTE. [To3aHEE OHA OT-
METHJIA, YTO CYIIECTBYIOT MPEAKOBBIE U COBPEMEHHBIC
dopwmpsl [7, 8]. Hamu Obuta onrcana TipenkoBas Y pasHo-
BUJIHOCTb Kak Actinocyclus ochotensis var. fossilis
Pushkar, xotopas otanuanack ot TcoBpeMeHHOHY OTCYT-
CTBHUEM TAHTEHIUTAJIHHOW M PaJUalbHOM CUMMETPHUH B
PACTIONIOKEHNUU PSAOB apeos U HAIUYUEM SICHOTO U JI0-
BOJILHO KPYITHOTO THAJMHOBOTO TIOJS B IIEHTPE CTBOPKH
[20]. ToBops o BeIMupanuu Actinocyclus ochotensis B
KOHIIE CPEAHETO IUIEHCTOIICHA, TO-BUANMOMY, UMETach B
BUJY UMEHHO 3Ta pasHOBUAHOCTH [20, 44, 53, 68]. B
MJIEHCTOLIGHOBBIX OCaJKaX BCTPEYAIOTCA KaK Te, TaK H
JIpyTHe Pa3HOBHIHOCTH, HO B COBPEMEHHBIX JOHHBIX OT-
noxeHusax CesepHoii Ilannduxu B mepBUIHOM 3ayera-
HUU BCTPEYAIOTCS TOJIBKO (POPMBI C HAJTUYUEM CHMMET-
puu 1 6€3 YeTKOTr0 THaJIMHOBOTO mois. MakcuMym de-
HOTHUITUYECKON M3MEHYMBOCTH CTBOPOK MPUYPOYEH K OT-
JOXKEHUSIM 30HBI Nitzschia fossilis, a BO BpeMs GopMHu-
POBaHUS OTIIOKEHUH 30HBI Actinocyclus ochotensis var.
fossilis cnocoOHOCTh BHJIa TIPH PEAKIUAX HA IKOJIOTH-
YeCKHE CUTYaI[ 00pa30BBIBaTh MHOKECTBO MOIU(HKA-
M pe3ko cHuzmiack. [lo-BunuMomy, 8-s1 KUCIOPOIHO-
M30TOMHAs CTaausl Oblla BpeMeHeM ()EHOTHITHYECKOTO
or6opa TcoBpeMeHHOUY POPMBI ¢ CHMMETPUYHBIM pac-

nonoxkeHueM apeoin. McaesHoBenue Qenoruna fossilis
co BpeMeH nepBoIx myonukarnuit [x. lonay [44] natu-
poBasiocs ypoBHeM B 0.26P0.3 mun ser [7, 53, 47, 67].
Hamu momyyeH psig abcomroTHRIX AaTupoBok [20, 217,
MO3BOJISIIONIMX BpeMsi Mcue3HoBeHUs (peHorumna fossilis
IpUOIN3UTEIBHO CBSI3aTh C 3aKIIOYUTEIbHON (a3oif 8-
Ol KHCJIIOPOJHO-U30TOMHOMN CTaJuM, AATUPYEMOM OKOJIO
0.25 muH net [69].

3ona Thalassiosira nidulus var. nidulus

Kareropusi: 30Ha 4acTUYHOTO PaCHpPOCTPAHCHHS
(partial-range zone).

Omnpenenenue: ocHoBaHMe P umcye3HoBeHUE
Actinocyclus ochotensis var. fossilis, kpoBns P nucuesHo-
Benue Thalassiosira nidulus.

Bospact: 0.22 (0.23)P0.19 (0.20) mmH 5eT.

Asrop: B.C. Ilymxaps, M.B. Uepenanosa [20].

[TaneomarHuTHas KOpPEISAIUS: BEPXHSISA 4aCTh XPO-
Ha Cln (Brunhes).

KucnopomHo-uzotonnas crparurpadus: ~ 7 cTaaus.

JlonmonHuTEeIbHBIE MAapKEPhl: B KOMIUIEKCE U3 BbI-
MEpIINX AuaTtoMell Bctpeuatores Proboscia curvirostris,
Stephanopyxis dimorpha, Thalassiosira gravida var.
fossilis, Th. nidulus var. nidulus. BctpedaeTcss TOIbKO
coBpeMeHHast Moxubukanus Actinocyclus ochotensis.

Koppensiuss ¢ IpyruMu 30HaMH: COOTBETCTBYET
cpenHeil 4acTu 30HBI Denticulopsis seminae sensu
Donahue [7, 44]; amwxkHell yactu 30HBI Denticulopsis
seminae sensu Koizumi [58] u cpeaHeil 4acTu 30HBI
Pseudoeunotia doliolus sensu Burckle [37].

O6cyxnenue: U. Kouzymu [58, 61] ykassiBaeT ypo-
BeHb ucuesHoBeHus Thalassiosira nidulus var. nidulus
U3 OTJIIOKEHUH YMEPEHHBIX U CYOTPOMUYECKHUX LIUPOT
o ckBaxkxuHam DSDP-86 B untepsane ot 0.39 no 0.28
MJIH JIET, YTO 3aTeM ObLIO Hcroib30BaHo k. Bapponom
[32] npu ananu3ze JaTUPOBAHHBIX JUATOMOBBIX YPOBHEH.
[Ipsimble aOCOMIOTHBIE ATUPOBKH, TIOTYYCHHBIE IO M30-
TOTIaM ypaHa U TOpHs B IeNb(poBbIX (paruiax Bocrouno-
ro CaxanuHa, MOKa3bIBaIOT, YTO YPOBHH BBIMHUPaHUS
Thalassiosira nidulus var. nidulus nmeror 0osee mo3.1-
Huit Boszpact (0,19 P 0,20 mun net) [20, 21]. C gpyroii
ctoponsl, ®. Axumba [24] omnucan HOBBIH BUJ
Thalassiosira jouseae, BecbMa TIOX0KUH ¥ POJCTBEHHBIH
BUJTy-UHJIEKCY, KOTOPBIA, COOCTBEHHO, U MaPKUPYET CBO-
UM 5BOJIFOIIMOHHBIM UCUE3HOBEHHWEM HIIKHIOIO TPAHUILY
paccmatpuBaemoit 30861 (0.23P0.22 mun net) [20, 21].
OTHOCHUTENIBHO BBICOKAsl 4aCTOTa BCTPEYAEMOCTH CTBO-
pox Thalassiosira nidulus var. nidulus xapaxtepusyer
OTJIOKEHUSI BEPXHETOJIOBHUHCKON MoncBUTHl FOkHOTO
Kynammupa (Kypunsl), koTopsie chOpMHpPOBAINCH BO
BpeMms TpaHcrpeccuu 11P9 kucnoponHo-u30TONHBIX CTa-
mait [18, 19, 20, 21].
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3oua Thalassiosira gravida var. fossilis

Kareropus: 30Ha 4aCTHYHOTO PAaCIPOCTPAHCHUS
(partial-range zone).

Omnpenenenue: ocHoBaHue P ucue3HOBeHHE
Thalassiosira nidulus var. nidulus, kpoBnsa P ucuesnose-
uue Thalassiosira gravida var. fossilis.

Bospact: 0.19 (0.20) P 0.13 (0.14) miH neT.

Asrop: B.C. Ilymkaps, M.B. Uepenanosa [20].

[TaneoMarHuTHas KOPPEISIIHUS: BEPXHSSA 4AaCTh XPO-
Ha Cln (Brunhes).

Kucnoponano-uzoronnast crparurpadus: ~ 6 cra-
TSl

JlomoTHUTENbHBIE MAapKEPHl: B KOMIIJICKCE U3 BBI-
MEpIINX IuaTtoMeil Berpedatorcest Proboscia curvirostris,
Thalassiosira gravida var. fossilis.

Koppensauus ¢ ApyruMu 30HAMU: COOTBETCTBYET
BepxHell wactu 30HBI Denticulopsis seminae sensu
Donahue [7, 44]; BepxHeit yactu 30HBI Denticulopsis
seminae sensu Koizumi [58] u BepxHel 4acTH 30HEI
Pseudoeunotia doliolus sensu Burckle [37].

OO6cyxneHne: HUXKHSA IpaHuIa P kak KpoBns mpe-
JBIAYIIEH 30HBI, BEpXHss P Mo qaTupoBaHHBIM OCaaKaM
C BUJOM-UHJEKCOM M KOPPEISLHUU C 6-0M KUCIOPOAHO-
nzoronHo craaueit [20, 21]. [To-Bugumomy, B ymepeH-
HBIX IIUPOTAX AETPajallusl apeana Hauajlach paHee, YeM
0.13 mun net [20, 53, 54, 56].

3ona Proboscia curvirostris

Kareropusi: 30Ha 4aCTHYHOTO PacIpOCTPaHECHHUS
(partial-range zone).

Onpenenenue: ocHoBaHue P ucue3HOBeHHUE
Thalassiosira gravida f. fossilis, xpoBns P ucue3nose-
Hue Proboscia curvirostris.

Bospact: 0.13 (0.14) P 0.075 (0.095) muH ner.

Astop: A.IL. XKyze [7] P kax ciou ¢ Rhizosolenia
curvirostris; J. Donahue [44] P xak 3oHa Rhizosolenia
curvirostris. Bo3pacT HUKHEHN 1 BEpXHEU rpaHULIbl yTOU-
HeH [20].

[TaneomarHuTHast KOPPEISAIUS: BEPXHISA YaCTh XPO-
Ha Cln (Brunhes).

Kucnopogno-uzoronnas crparurpadus: ~ S cra-
TSl

JlonomHuTeNnbHbIE MapKepPhI: HET.

Koppensiuusa ¢ npyrumMu 30HaMH: COOTBETCTBYET
BepxHel dwactu 30HBI Denticulopsis seminae sensu
Donahue [44]; BepxHum uactsam 30H Denticulopsis
seminae sensu Koizumi [58] u Pseudoeunotia doliolus
sensu Burckle [37].

OO0OcyxkaeHue:  JBOJIONHMOHHOE  HMCYE3HOBEHHE
Proboscia curvirostris OblI0 YCTaHOBIIGHO TPU U3y4Ye-
HuM kepHa ckB. DSDP-191 B CeBepnoii [lamuduke u co-
MOCTAaBJIEHUHU PE3yJIbTaTOB C JAHHBIMU MO CHIUKO(IIA-

reJuIaTaM. belno BEICKa3aHO MPENOI0KEHHE O BRIMUPA-
HUU HTOrO0 BUJA B TEUCHUE MEPBOTO MEXKIICTHUKOBBS
no3Hero ruielictonena [20]. [Tozaaee ObuTa MpoBeacHA
KOppensilusl  yYpoBHEH  ucue3HoBeHus Proboscia
curvirostris ¢ KUCJI0pOJHO-U30TOMHON KPHUBOH, TOKa3aB-
nrast IPUCYTCTBUE CTBOPOK BUJA-MHJIEKCA B OTJIOKEHUX
5 mopckoit nzoronHoit craauu [21]. Ocanku, B KOTOPBIX
ObUIM 0OHAPYKECHBI CTBOPKH BUA, NaTHPOBAHBI TOPU-
YPaHOBBIMU M30TOMHBIMH ONPEIEICHUSIMH, JISHKAITUMH
B uHtepBaie 0.13P0.075 mmn net [20]. K mogo6HOMY pe-
3ynbraty npuiia u O.1. JloceBa, n3yuyas MOpcKoil miei-
croueH Cesepo-Bocroka eBponeiickoir yactu Poccun
[10]. Camble no3aHMe JaTUPOBKU XapaKTEPHBI 1JId BbI-
cokux mupoT. Eciu gerpagaius apeanga Hadanach ¢ yme-
PEHHBIX MIUPOT, TO YPOBHH HCYE3HOBEHUs Proboscia
curvirostris B yMEpeHHBIX U CyOTPONMYECKUX MIHPOTaX
MOTYT OBITh HecKonbKko apeBHee [20, 21, 58, 61]. Ilpu
9TOM YUYTEHO, YTO AATHUPyEeMbIE€ OCAJKH HE COJCpPKAIU
HEPEOTIOKEHHBIX (OPM THATOMEH.
3ona Neodenticula seminae

Kateropus: 30Ha 4aCTHYHOTO PAaCIPOCTPAHEHUS
(partial-range zone).

Onpenenenue:
Proboscia curvirostris.

Bpewms: 0.075(0.095) man net P HbiHe.

Astop: A.IL. XKyse [7] P cnou ¢ Denticula seminae,
J. Donahue [44] P quaromoBas 30Ha.

ocHoBanue P wucue3HOBeHUE

[TaneomarHuTHast KOPPEISAIUS: BEPXHISA YaCTh XPO-
Ha Cln (Brunhes).

Kucnoponno-uzoronnas crpaturpagus: 1P4 cra-
M.

JlonomHuTeNnbHbIE MapKEPhI: HET.

Koppensiuus ¢ npyrumMu 30HaMH: COOTBETCTBYET
BepxHell wacTu 30HBI Denticulopsis seminae sensu
Donahue [44]; BepxHuMm uactsaMm 30H Denticulopsis
seminae sensu Koizumi [58], Neodenticula seminae [24,
61] u BepxHeii yactu 30HbI Pseudoeunotia doliolus [37].

OO0cyxkaeHue: OTIOKEHHS 30HBI HE CONEPKAT BbI-
MEPIIUX BUIOB.

3AK/IIOYEHUE

B unrepBane ninuouen P kBaptep mist CeBepHoit
[Mauuduku BeIEneHO 13 IUATOMOBBIX 30H, KOTOPHIC
MO CJIEI0OBATENIBHO MPOCIIEkKEHbI BHYTPH KOHKPETHBIX pe-
THOHOB, @ 3aT€M U B OCaJIKaX CEBEPOTHUXOOKEAHCKON aK-
BaTOPHH, BKIIOUasi U KOHTHHEHTalIbHOE oOpamienue. [1o
CBOEMY BHJIy 3TO 30HBI COBMECTHOIO MJIM YACTUYHOIO
pacrpocTpaHeHHs] TAKCOHOB, IPAHUIIBI KOTOPBIX OMpeie-
JISIIOTCSL YPOBHSIMU 3BOJIIOLIMOHHOTO MOSIBJICHUSI WM UC-
YEe3HOBEHHMS BHUJIOB-MHIEKCOB caMuX 30H. CamMa e IIIKa-
Jla OTHOCHUTCS K KaTErOPUH MPOBUHIIUAIBHBIX.
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AHalu3 UMEHHO 3BOJIIOLIMOHHOIO, a HE DKOJIOIU-
YECKOTO, MOSBICHUS WM MCUC3HOBEHMS BHJIOB AMATO-
Mell B OTJIOKEHUSAX MPOBEPEH Ha JOCTATOUHO OONBIINX
IUTOIAASX U OOJIBIIOTO KOJIMYECTBA Pa3pe3oB, B OTIOXKE-
HUSIX KOTOPBIX, C(hOPMUPOBAHHBIX B YCIOBUSIX KIMMATH-
YeCKOH M TpaHCTPECCHUBHO-PETPECCUBHON PUTMHKH,
cTpaturpaduyeckn BaXXHbIC BUABI HE 00IaTal0T PEeKyp-
PEHTHOCTBIO TIPU TIOBTOPEHUHU CXOIHBIX YCIOBUI CPEIBI.

ABTOpBI TaK)K€ CTOAT Ha TOM MO3ULUHU, YTO MOSIB-
JICHHE BUJA WIM €T0 HCUC3HOBEHHE HE MOXKET OBITh
MTHOBEHHBIM U NPUYPOUYCHHBIM K IIOCKOCTH (JTHMHHH)
¢u3nvecKkoro BpeMeHH B paspese P st skcraHcHu Hiu
Jerpajaliy apeasa HOMyNAIUH Beeraa TpedyeTcs HeKuit
nepuoj. Ilaneoskonornyeckue U3MEHEHUs Cpeibl 00u-
TaHUsL, CPEIU KOTOPBIX MATCOKINMATHUbIECKHUE SBISIOT-
Csl OTHUMU U3 TNIABHBIX, CHITPAId CBOIO POJIb B MHUKPO-
9BOJIIOLIMOHHOM Ipouiecce. Ho oTBeTHBIE peakliuu opra-
HHU3MOB, TMAaTOMEN B YaCTHOCTH, Ha TaKUe BHEIIHHUE U3-
MEHEHUS! a0MOTHUYECKOIl Cpesibl U CKOPOCTH MX PaCHpoc-
TpaHEHUs 10 BCEU NaJIeONONYIAUU 30HaIbHOIO BHUJA
HE MOTYT OBITh OJJUHAKOBBHI, IOATOMY B IOCIEAHUX IO-
HATUE OJHOBPEMEHHOCTh UMEET BECbMa U BECbMa OTHO-
CUTEJIBHBIA XapakTep.

AHanu3 1aTUpOBAaHHBIX JUATOMOBBIX YPOBHEH IMO-
Ka3bIBaeT MX 3aBUCHUMOCTH HE TOJBKO OT OGuoreorpadu-
YEeCKOW CPEeMIbl, HO U OT XapaKkTepa AMHAMHKH ITOBEPXHO-
CTHBIX BOAHBIX Macc. IIpu BBIJENCHHH HOCTATOYHO
JpOOHBIX OMOCTpaTUrpaduyecKux MOApa3IeICHU U UX
KOPPEJIALUHN TaKyl0 IUaXPOHHOCTh CIEAYeT YUUTHIBATS,
XOTsl OHA B CBOEM OOJIBIIMHCTBE U HE CTONb 3HAYUTENb-
Ha. B paboTe moxa3aHa TOJbKO 0OIIast KapTHHA MOBEAE-
HUSl JaTUPOBAHHBIX YpPOBHEH, MOCKOJIBKY HM3MEHEHHUE
cpenbl 1 MUKpOIBOIIONHUs n1uatoMeld P 3To MHOTOdaK-
TOPHBIC U HEJTMHEHHBIC MIPOIECCHI M CBA3ATh TaTUPOBAH-
HBI ypOBEHb ¢ KOHKPETHOM NIPUYMHON OYEHb U OUEHb
CIOXHO. Mol koncmamupyem mom ¢axm, 4mo yposHu
BLIMUPAHUS APKIMO- U Ce8epO-O0PeanbHbIX NALEONONY -
yui ouamomell OMONANCUBATOMCS OM CPEOHUX WUPOM K
8bICOKUMU, A YPOGHU uX noserenus P omonascusaiomes
om 8bICOKUX Wupom K 10cHbiM. CosepuieHHo npomueo-
NOJOJCHAS KAPMUHA XapaKkmepHa OJiA 104CHO-60peans-
HbIX U cyomponudeckux ¢popm. Hammune AMaxXpOHHBIX
YPOBHEH IO3BOJISIET OLIEHMBAThb CKOPOCTU M BEKTOPBI
pacUIMpeHys WK Jerpajaluu apeajioB MaJIeONOoIyIls-
LIUH, 9TO CO34AET OCHOBY [UISl BBEIEHUSI COOTBETCTBYIO-
IIUX TOMPABOK NMPH MEKPETHOHATBHBIX KOPPESIUIX U
UACHTU(UKALMN TPAHUI] 30HANBHBIX MMOAPa3ACICHUIA.

W, xoHE4HO k€, aBTOPHI IIPEAIAraloT CBOM BapuaHT
JleTalu3aluy JUaTOMOBOM HIKalbl JJIs PACWICHEHUs U
KOppEeJsILIUY OTJIOKEHUH ceBepHOH yacTu Tuxoro oxea-
Ha. ITpoBepka 3Toil mKaIbl U ee 00CYKICHHE IUPOKOH
YUTATEJIbCKON ayIUTOPUEN AacT aBTopaM KIIIOY K €€ CO-
BEPIIECHCTBOBAHUIO U BO3MOXKHOMY U3MEHEHUIO U JIeTa-

nu3anuu. JlanpHeWmuil myTh JeTanu3auu 30HaJbHbBIX
IIKaJ, TTO-BUIMMOMY, JIGKUT B BBIJICICHUHA 1 000CHOBA-
HUH HH(PA30HATIBHBIX MOAPA3ACICHUN Ha MaIe0’KOCHC-
TEMHOI OocHOBE P BBIJIEJIEHUH SKO30H B COOTBECTBUU C
MaJeOKIMMATUYECKOW PUTMHUKOM, YTO MO3BOJIUT KOppe-
JIMPOBATh HE TOJBKO IE€OJIOTUYECKHUE TEJIa, HO U MaJleo-
reorpaudecknue CoObITHS, KOTOPhIE OBUTH MPUUUHON UX
obpazoBaHusl.

Bemonnenue pa®oTel mojaep:xano rpantamu [Ipe-
suanyma PAH 12-1-1128-01, IBO PAH P CO PAH 12-1I-
CO-08-0024, PODU 12-05-002864a.
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Pexomenoosana k nevamu JIL.U. Ilonexo

V.S. Pushkar, M.V. Cherepanova, O.Yu. Likhacheva

Detalization of the Pliocene-Quaternary North Pacific Diatom Zonal Scale

A high-resolution diatom zonal scale has been developed on the basis of the stratigraphic diatom distribution in
the Pliocene and Quaternary North Pacific deposits. The levels of the first evolutionary appearance and extinction
of' some diatom species are the base to establish zonal boundaries. Proposed diatom zones are traced in different
facies of the North Pacific, mainly in the subarctic latitudes. The analysis of the diatom appearance and
disappearance at the boundaries in the deposits of different biogeographic zones shows a space-temporal shift
of these boundaries forced by the rates of the changes of paleopopulations densities and distribution areas
during their expansion or degradation. This specification should be taken into account to provide the correlation
between different biogeographical regions with specific features of the surface water masses.

Key words: diatoms, biostratigraphy, Pliocene, Quaternary, North Pacific.



