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AnHomayus: PpaccCMOTPEHBI MPHUHIUIBI MOCTPOCHUSI «CTaHAAPTHBIX» 30HAJBHBIX IIKA
o HaHHOIIaHKTOHY Martini (1970), Okada and Bukry (1980), Agnini (2014). IToka3ans! mpe-
JIeJTBI TOYHOCTH KaXJIOH M3 PacCCMOTPEHHBIX MK [IpuBefeHa WHTEpIpEeTaus Pe3yIbTaToB
M.— P. Aubry (1983, 1986) mo wuccieqoBaHUSIM HaHHOIUIAHKTOHA M3 Pa3pe30B OapTOHCKHUX
cnoeB Alum Bay u Whitecliff Bay ocrpoBa Vaiit (Isle of Wight), cooTBeTcTBytomux 30He
CNE15. HameueHbl Tpu BO3MOXKHBIX YPOBHS JIJIsI TTPOBEICHUS HIDKHEH TPaHUIIBI OAPTOHCKOTO

apyca.
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BARTONIAN STAGE OF THE MIDDLE EOCENE WITHIN EUROPEAN PART OF RUSSIA.
STRATIGRAPHIC INTERVAL AND BOUNDARY DETERMINATION CRITERIA

ARTICLE 1. THE ACCURACY LIMITS OF THE ZONAL STRATIGRAPHY
LUTETIAN-BARTONIAN INTERVAL BASED ON NANNOPLANKTON,
THE AGE OF BARTONIAN STRATA IN ENGLAND

V.A. Musatov, A.B. Bogachkin
JSC "Lower-Volga Research Institute of Geology and Geophysics"

Abstract: principles of «standard» zonal scales construction based on nannoplankton Martini
(1970), Okada and Bukry (1980), Agnini (2014) are considered. The limits of accuracy of each
of the considered scales are shown. The interpretation of the results of M.-P. Aubry (1983, 1986)
studies of the outcrops of Bartonian layers «Alum Bay» and «Whitecliff Bay» on the Isle of
Wight corresponding to the CNE15 area are given. Three possible levels for the lower boundary
of the Bartonian stage are outlined.
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IHocTanoBka npodeMbl

baproHckuii sipyc ObUT BBIJIEJIEH IIBEHIIap-
ckuM ctparurpadom Kaprnom Maitep-Oitmapom
B 1857 rony. Ha3zBanue nmpoucxomuT OoT TOMO-
HUMa bapmon-on-Cu (Barton on Sea), ropoaka
B IOxHoit Anrmuu. Ilox GapToHCKON rpymmoi
MOHMMAETCSI CPEAHEIOLEHOBOE JTUTOCTPATH-
rpadudeckoe moapasaesneHue [ emMmmupckoro
Oacceiina B FOxHOU AHMHMH. 32 OCHOBaHUE
0apTOHCKHUX CIIOEB NMEPBOHAYATBHO TPHUHSIT
YPOBEHb MOSBIECHUS HYMMYIUTOB Nummulites
preswichianus (Keeping, 1887), koTopslii COB-
najaeT ¢ OCHOBaHUEM IUIacTa OApTOHCKUX
e (Lower Barton Clay). IToacrumarorest
0apTOHCKHE CIIOM OTJIOXXKEHHSIMU, OTHOCH-
MeIMU K Tpymme bpeknemem (Bracklescham
Group). B HacTosimiee Bpemsi kK 6apTOHCKOMY
SpyCy OoTHeceHbI u necku bockomb (Boscom-
be Sand Formatin), panee BxoauBIINE B CO-
craB cioeB bpexnemem. Crparorun Oap-
TOHCKHMX CJIO€B paCIOJOXKEH B OEperoBbIX
0o0pBIBaxX W MaJIOMOCTYIIEH H3-32 OTOJI3HEH.
HanbGonee nonHele, T1OCTyNHbIE IS U3YUYEHUS
pa3pessl JaHHBIX OTIIOKEHHH BCKPBIBAIOTCS B
OeperoBeix oOpsiBax Alum Bay m Whitecliff
Bay octposa Vaiir (Isle of Wight), pacmomno-
’keHHOro B 10 KM OT cTparorumna.

3a Oonee yeM IMOIYTOPABEKOBYIO HCTOPHUIO
U3y4YeHHUs] TPOBEIEHO OIPOMHOE KOJIMYECTBO
UCCIICIOBAHNH, B TOM YHCJIE H MaJC€OHTOJIOTH-
YEeCKHX, OIHAKO /10 HACTOSIIEr0 BPEMEHH HEeT
OJTHO3HAYHOTO TOHUMAaHMs CTpaTturpadpude-
CKOro o0beMa OapTOHCKHX CIIOEB, KOPPEISALUH
C yHOaJICHHBIMH pa3pe3aMu 3amaaHoil EBpomsl,
U, COOTBETCTBEHHO, cJ1a00 000CHOBaHO UX MO-
JOKeHUe B 00mIel cTpaTurpaduvyecKkoi ImKa-
Je majeoreHa. JTo CBA3aHO C PAIOM OOBEK-
TUBHBIX M CyOBEKTUBHBIX MPUYHH, OCHOBHBIE
U3 HUX: 1) pa3HOPOAHBIN, TPEUMYIECTBEHHO
TEPPUTEHHBIH, TUTOJOTHYECKUN COCTAB — IeC-
YyaHble HeKapOOHATHBIE MMAYKH JIATYHHOTO MJIH
aBaH/IEJIBTOBOIO T€HE3Hca IepeciauBaroTCs
co c1aboKapOOHATHBIMU MOPCKMMHU IJIMHAMH
C MHOTOYMCIIEHHON MakpogdayHoii; 2) BO MHO-
TUX CIOSIX OTCYTCTBYeT MHUKpo(ayHa WU

KOMITJIEKChI BeCbMa OOE€IHEHBI; 3) LEbIA Psij
MAaJCOHTOJIOTMUYECKUX HMCCIIE0OBAaHUM, K KOTO-
pPBIM aneJuTMpyIOT MHOTHE COBPEMEHHbBIE HC-
cienoBarenu, Obul npoBeaeH B 70—80-e roabl
XX Beka, Korja 30HajbHbIE CXEMbI IO MU-
KpodayHe, B TOM YHCIIE ¥ 110 HAHHOILIAHKTOHY,
eile He ObUTH B IOCTaTOYHOM CTENEHU JeTajlb-
HO pa3pabotanbl. Bece 3TO mpemonpenenuso
HESICHOE TIOJIOXKEHUE OapTOHCKOro sApyca B
oOmreil crparurpaduuecko mkaine — OapToH-
CKHI1 sIpyC €CTh, HO B TO K€ BPEMsI €T0 HET, TaK
KaK OTCYTCTBYET YTBEPKJICHHBIH CTpaTuUrpa-
(uuecKoll KOMHCCHEHW CTpaTroTHIl spyca, He
yTBEpKJIeHb! cTpaToTunbl ero rpanul (GSSP)
Y HET OJJHO3HAYHOTO MOHMMAaHMS CaMOTO CTpa-
TUTpaguuecKoro oorema spyca.

C naneoHTOJIOTMYECKOM TOYKH 3pEHUS
OCOOCHHO MHTEPECHBIMH SIBIISTFOTCS UCCIEO-
BaHUsl HaHHOIUIaHKTOHA. Haunbosnee moiaHoO oH
o1 m3ydeH M.-P. Aubry [2, 3]. B kauectBe
30HAJILHON OCHOBBI aBTOPOM Oblja B3siTa Tak
Ha3blBaeMas CTaHJapTHasl 30HaJIbHAS IIIKa-
na Maptunau [10]. O6eqHEHHBIE KOMILICKCHI
HAaHHOIUIAHKTOHA, & TAKXE €ro OTCyTCTBHUE B
LEeJIOM psifie TOPU30HTOB M HEJAOCTATOYHO
IpoOHas IIKalla He MO3BOJHIN YBEPEHHO Ja-
TUPOBaTh OTJIOXKEHUS, HO BCE K€ JUIs orpe-
JICJICHUs] TIOJIOKEHUSI HIDKHEH TpaHUIbl Oap-
TOHCKOTO sipyca ObUI MpPEMJIONKEH YPOBEHb
nepBoro mnosiBjieHuss Buna Reticulofenestra
reticulata. Bepxuss rpanuna 6apTOHCKOTO
spyca (M OIHOBPEMEHHO HUWXXHSS TpaHuUlla
MpUabOHCKOTO sipyca) TPATUIIMOHHO TPOBO-
nutcs mo mnosieineHuro Bunga Chiasmolithus
oamaruensis. B Hacrodiee BpeMs Ui HUX-
HEH TpaHUIBl OAPTOHCKOTO spyca YCIOBHO
B3SIT YPOBEHb BEPXHEH I'PaHUIBI MATHUTOXPO-
Ha C19n — 41,2 maun. [13]. OnHako AaHHBIHA
YPOBEHb MaJECOHTOJIOTMYECKH HE OOOCHOBaH,
YTO HE MO3BOJISIET €r0 HIMPOKO UCIOJIb30BATh
0e3 IMpUMEHEHHUs MaJeOMarHUTHBIX HCCIeNO-
BaHMii. /[0 HACTOSAWIEro BPEMEHU HE YCTAHOB-
JIeH 1 He npuHAT MexayHaponusiM CTtparu-
rpapuueckum Komuretom (ICS) cTparorum
OapTOHCKOTO spyca.
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O030p 30HAJIBHBIX HIKAJ
301€HOBBIX OTJIOKEHUI
110 HAHHO(OCCUIUAM

[Ipexxae yem MpoOBOAMTH aHAIN3 30HAIb-
HOTO JETICHHUs pa3pe3oB OapTOHCKUX OTIOXKe-
HUH, HEOOXOAMMO ONPEICIIUTh MPUHIIHIIBI T10-
CTpOCHHUSI TPUMEHSEMbIX Hanbolee 4acTo Tak
Ha3bIBAEMBIX CTAHIAPTHBIX 30HAIBHBIX IIIKAJ
110 HAHHOIUIAHKTOHY, MIPEEIbl UX TOYHOCTH U
BO3MOXHOCTh UX IIPUMEHEHHSI.

buoctparurpadudeckre uccienoBaHus pe-
IIal0T HEeCKOJIFKO B3aMMOCBS3aHHBIX 3aj]ad.
OCHOBHBIE M3 HUX — BBISIBIEHUE 3aKOHOMEp-
HOCTEH B Pa3BUTHM T€X WM WHBIX MaJICOHTO-
JIOTUYECKUX TPYII, CO3aHUE HA 3TOM OCHOBE
30HAJIBHBIX IIKaJ, TPUMEHSEMBIX B JaJIbHEH-
1ieM JUisl ONpEAENIeHHs] BO3pacTa CTPAaTOHOB,
UX CTparurpauaeckoro o0bemMa M TOJIOKEHHS
B OOmieil crpaturpaduveckoi mkaie, U BTO-
POl — KOppessius ¢ OJJHOBO3PACTHBIMH CTpa-
TOHAMH, BBIJICJIEHHBIMU Ha COMPEIEIbHBIX U
yIAJIEHHBIX TEPPUTOPHSIX.

AHaNu3 CyIIECTBYIOIIMX H3JaHHBIX Mare-
pHAJIOB MO MCCIIEIOBAaHUIO HAHHOILIAHKTOHA TIO-
Ka3aJj, 4To, HECMOTpS Ha, Ka3aloch ObI, 10CTa-
TOYHO JJTUTEIBHYIO UCTOPUIO HCCIIECTOBAHUS
HAHHO(OCCHIIHIA, OCTAJIOCh MHOTO HEPEIIeHHBIX
npobieM. KMccienoBarenn 3a4acTyio OTpaHU-
YMBAIOTCS JIMILb BBIAECTICHUEM «CTaHAAPTHBIX)
HAHHOIUIAHKTOHHBIX 30H MO mIkajge Maptu-
Hu [10] mu6o Oxana u bakpu [11] u mpuso-
IST MUHUMAJILHBIM BHAOBOM COCTaB KOMII-
JEKCOB. MHOTrME BUJbI, UCIIOJIb3yEMbIE B Ha-
CTOfAIIEE BPEMs B COBPEMEHHBIX 30HAJIBHBIX
HIKanax, JMOO elle He OLUIM ONHCAaHBI, JIHOO
Ha HUX HE oOpalaiv JIOJKHOTO BHUMaHus. B
OOJNBIIMHCTBE PA0OT OTCYTCTBYIOT YyKa3aHUs
Ha cTparurpaduyecKkoe pachpoCTpaHEHUE Xa-
PAKTEPHBIX BUJOB, MOJHOCTHIO OTCYTCTBYET
nHpOpMAIUS O KOJMYECTBEHHOM COJEpXKa-
HHH TEIIOBOJHBIX M XOJOJHOBOAHBLIX BHUJIOB.
Kpome Toro, mo Hacrosmero BpeMEHU HET
OOLIETPUHATON TOUKH 3PEHHS Ha TOJOKEHUE
OTJICJIbHBIX 30HAJIBHBIX TPAHUIl, YTO HAMps-
MYIO BIHUSIET HA 00BEM BBIACNSEMbIX 30HAJb-
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HBIX TO/Ipa3/ielieHui, Ha UX TOJIOKEHHE B 00-
LIEN IKaJIE€ U B 3HAYMTEIIBHON CTENICHH 3aTpy/-
HSIET KOPPEJSILMIO BBIIENSEMbIX CTparurpadu-
YECKHUX TMOJIpa3ieNieHUil B pa3HbIX PETUOHAX.

OnHOM M3 OCHOBHBIX MPOOJIEM JIFOTET-
CKO-0apTOHCKOTO M 0apTOHCKO-TIPUaOOHCKO-
ro0 HMHTEPBAJIOB SIBISIETCS HEOAHO3HAUYHOCTH
UX 30HAJIBHOTO JICJICHUS 110 HAHHOIUIAHKTOHY.
Heo6xonuMocCTh A€TadbHOrO aHalu3a MpHU-
MEHSIEMBIX CTaHJapPTHBIX 30HAJBHBIX MIKAJ
Maptunu u Okana u bakpu — npuHIMIIOB, 3a-
JIO’)KEHHBIX TMPHU BBIJACICHUH 30HAIBHBIX MOJI-
paszeneHnii 1 yTOUHEHUH COCTaBa 30HAJIbHBIX
KOMIUIEKCOB HAHHOIUIAHKTOHA U CTparurpadu-
YECKOT0 PaclpoOCTpPaHEHUs 30HaJIbHBIX BHU-
JIOB-UHEKCOB, Ha3peJia yKe JIaBHO.

«CtanapTHasi 30HAJIbHAS KAJIa»
E. MapTunun

«CrangapTHasi 30HaJIbHas mkana» E. Map-
tuau [10] ObLIa CO3MaHA HA OCHOBE aBTOPCKHX
HCCIICIOBAHUN M aHalln3a MarepuajioB Jpyrux
uccinenopareneid S0—60-x roJoB MPOIUIOTrO Be-
Ka M3 MHOTMX pa3pe3oB 3anagHoil EBpomsl,
FOsxHoii u CesepHoii Amepuxu, Hosoii 3enan-
MU U HEKOTOPBIX Pa3pe30B, BCKPBITHIX IITY-
OOKOBOJIHEIM OypeHueM B OkeaHax. Pa3pessl
3anaanoi EBpombl, MO KOTOPHIM OBLIM BbIjIE-
JIEHbl MHOTHE SIPYChI TAJI€OreHa U YCTaHOBJIE-
Hbl HAHHOTUIAHKTOHHBIE 30HBI, OTIIMYAIOTCS TEM,
YTO JIUTOJIOTUUYECKHE TeJa, COCTABJISIONINE
OCHOBY SIpyCOB, C()OPMHPOBAIIUCH B YCIOBHSIX
AMUKOHTUHEHTAJIBHBIX MEJTKOBOIHBIX MOPCKHUX
0acceiiHOB, 3a4acTyl0 MEepexosIIuX B JaryH-
HbI€ U KOHTMHEHTAJIbHbIE YCJIOBHUS OCAJIKOHA-
koruieHUus. OHU M300UITYIOT MepepbiBaMU U
HEJO0CTAaTOYHO (HayHHCTHUECKU OXapaKTEPH-
30BaHbl, YTO HAKJIAJbIBAET OIpPEICICHHbIE Or-
paHUYEHUsI B UX MPUMEHEHUHM KaK B KaueCTBE
CTPaTOTUIIOB SPYCOB, TaK U MPH ONpeAeTICHUN
IPaHMII] 30HATIBHBIX MO/Ipa3IeeHUI 10 HAHHO-
IUTAaHKTOHY U MX oObema. B HacTtosiiiee Bpe-
MsI MHOTHE TOYKH TJIIOOQIBHBIX CTPATOTHIIOB
TpaHul] SIPyCOB NEPEHECEHbl B PETUOHBI, I/IE
paspesbl crparurpadudecku Oojiee MOTHBIE
U Jy4lle MaJeOHTOJIOTHYECKH OXapaKTepu30-

Henpa [ToBomxbs u [pukacnus * Bein.98 ¢ mait 2019 . 5



Cmpamuzpagus

BaHbl, B OCHOBHOM 3TO pa3pe3bl CPEAU3EMHO-
MOPCKOTO PETHOHA.

[Ipennioxkennast E. MapTtunu «ctangapTHast
30HaNbHAs mikana» [10] sBaseTcs mo cBoew
CyTH KOMIWISIIMOHHOW, 0OoOmaromnein pas-
PO3HEHHBIE HAa TOT MOMEHT MaTepHuajbl IO
pPa3HBIM pEerMoHaM C Pa3JIUYHOU HCTOpPHUEH
r€0JIOTUYECKOr0 Pa3BUTHUS M YCIOBUSIMU
ocaZKoHakoruieHus. besycioBHo, A cBoero
BPEMEHHU OHa SBISIACh PEBOJIOIMOHHBIM
YCIEXOM B HCCIJIEIOBAaHUSX HAaHHOILIAHKTOHA,
JIOJITO TMPUMEHSIIACh UCCIEIOBATENISIMU, TIPH-
MeHseTcs U ceilyac. B To e BpeMs umeercs
Y LEJBIA Psiji HEOCTATKOB, KOTOPhIE HE yCTpa-
HEHBl U CErOoJlHS U B ONPEICIICHHON CTeneHu
OTPAaHUYUBAIOT €€ TPUMEHEHHE.

OcHOBHOW TIPOOIEMOI JaHHOW «CTaHIapT-
HOM 30HAJTBHOM IIKAJIBD) SIBISETCS TO, YTO 30-
HaJIbHbIE TO/pa3/IeNICHUs] BbIJCICHBI HCCIIe-
JIOBATEJIIMU IO Pa3HbIM, OPOH 3HAYUTEIHHO
yIAJIeHHBIM JIpyr OT Jpyra paspes3am, 00jb-
IIMHCTBO BBIJICJICHHBIX 30H HE CMBIKAIOTCA.
B nrorercko-npuaboHCKOM MHTEpBajie HESCHO
MOJIOKEHUE MPAKTUYECKU BCEX T'PAHUI] BbI-
nenseMmerx 30H — NP14, NP15, NP16, NP17,
NPI18 u NP19, Boigensats 3ony NP20 cosep-
[IEHHO HEBO3MOXKHO.

Paccmotpum Gonee mompoOHO 30HATBHOE
JIEJICHHE JIIOTETCKO-IPUAabOHCKOr0 MHTEpBaia
B «CTaHJAPTHOM 30HanbHOM wmKane» E. Map-
TuHU. Bo3pacTHas MpUHAIJIEKHOCTh, Ha3Ba-
HUS 30H U BUJOBOM COCTaB MPUBEICHBI B aB-
TOPCKOM TpaHcKpumuu (puc. 1).

Cpennmnii 30ueH

3ona NP14 — Discoaster sublodoensis —
aBrop Hay, 1964, sranonnoii siusercs ¢op-
manusi Lodo, KanudopHus, BbiaeneHa kak
WHTEpBaJ OT MepBOro mnosisjaeHust Discoaster
sublodoensis Bramlette & Sullivan g0 nepso-
ro nosienienust Nannotetrina alata (Martini, in
Martini & Stradner, 1960) Haq and Lohmann.

Kommenmapuu

30Ha He paszzelieHa Ha MOJ30HbI U IOJ-
HOCTBIO OTHECEHA aBTOPOM K CpPEIHEMY HOlie-
Hy. B HacTosimiee BpeMs HUXKHSSL MOJOBHHA

JTAHHOW 30HBI OTHECEHA K HIIPCKOMY SIpycCy
HIOKHETO DOIICHA, a BEPXHSS TMOJOBHHA — K
HIDKHEH YacTH JIFOTETCKOTO sIpyca CPEIHETO
J01IeHA. BBI3bIBaCT COMHEHUE yKa3aHUE aBTO-
pa Ha nosiBiieHue Sphenolithus furcatolithoides
Locker B Bepxneii nmonoBune 30Hb1. He nckimo-
YEeHO, YTO 32 JIaHHBIA BUJ ObUI MPHUHAT Sphe-
nolithus cf. S. perpendicularis sensu Bown &
Newsam, 2017, nosIBAAIOIIUICA B CEpEIUHE
30HbI [5]. 3oHanbHBIN BUA-uHIEKc Discoaster
sublodoensis Bramlette & Sullivan B orneis-
HBIX pa3pe3ax BechbMa PelioK, U ONPEEIUTh €ro
NepBOE MOSBJICHUE 3aTPyAHUTENBbHO. Kpome
TOTO, B HW)KHEW YacTH 30HBI JIOCTATOYHO 4Ya-
CTO BCTPEUAIOTCSI OYCHb MEJIKHE TIATUITYy4YCBBIC
dopmel Buna Discoaster lodoensis Bramlette
& Riedel, 1954, koTopble MOTYT OBITH TIPHUHS-
THI 3a Discoaster sublodoensis Bramlette &
Sullivan.

BepxHsisi rpaHuIia 30HbBI B aBTOPCKOM Ba-
pHaHTe ONpEICISAETCS MO MOSBICHUIO Nanno-
tetrina alata (Martini, in Martini & Stradner,
1960) Haq and Lohmann, HO B coBpeMeH-
HOW WMHTEPHpPETalUd OHA COIMOCTABISICTCS C
ypoBHeM mnosiBieHusi Nannotetrina fulgens
(Stradner, in Martini & Stradner, 1960) Achu-
than and Stradner, 1969. Jlo HacTosiero Bpe-
MEHH HE YCTAHOBJIEHO TOYHOE COBIIAJICHHE
YPOBHEH TOSIBIICHUS JAHHBIX BHJIOB, TaK KaK
BO MHOTHX pa3pe3ax TOYHBIH YpOBEHBb IEPBOTO
nosiBiieHust Nannotetrina fulgens yCTaHOBUTH
HE yIaeTcs W3-3a KpalHe PEIKOl €ro BCTpe-
yaeMocTd. Yaiie JaHHBIA BUJI HAUMHAET BCTpE-
YaThCsl 3HAYUTEIHHO BBIIIEC YPOBHS IOSIBIICHUS
Nannotetrina alata.

Takum oOpa3oM, BepXHssl TpaHUIIA 30HBI
MOKET MPHOOPETaTh IBOSKYIO TPAKTOBKY —
B paszpesax, rae Nannotetrina fulgens BcTpe-
4aeTcs 4acTo, OHA MOXKET OBITh 3HAYMTEIHHO
JPEeBHEE TPaHUIIBI, IPOBEICHHON B pa3pe3ax,
IJIe JaHHBIM BUJ BCTPEYACTCS PEIKO HIIU
CHIOPAJMYECKH M OTPAXKAET HE YPOBEHBb CBOE-
TO TIOSIBJICHUS, @ YPOBEHb MaKCHMaJIbHOTO
paciBeTa WM YPOBEHb OOBIYHOTO COJNEpIKa-
HUs B KomIuiekce (Base common).
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Puc. 1. ConocrapjieHue 30HAJbHBIX NIKAJ 0 HAHHOMJIAHKTOHY
Martini (1970), Okada and Bukry (1980), Agnini (2014, 2016)
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3ona NP 15 — Chiphragmalithus alatus —
asrop Hay, 1967 (syn. Chiphragmalithus
quadratus zone), uctpasieHo Martini, 1970,
ATaIOHHOM siBisieTcst popmanus Tejon, Kamu-
(bopHUsL, BbIEIEHA KaK UHTEPBal OT IEPBOTO
nosieinenus: Chiphragmalithus alatus (Martini)
0 mocnenHero mosiBneHus Rhabdosphaera
gladius Locker. B xomIuiekce mpuCyTCTBYIOT
OOJIBIIIMHCTBO BUJIOB W3 HW)KHUX 30H, M IO-
MHUMO BU/Ia-MHJIEKCA ITOYTH C OCHOBAHUS 30HBI
nosBisitorcs: Rhabdosphaera gladius Locker
u Reticulofenestra umbilica (Levin). B Bepx-
HEW 4acTu 30HbI NosABIATCA Discoaster tani
nodifer Bramlette and Riedel, Discoaster
martinii Stradner, Lanternithus minutus
Stradner.

ABTOp YKa3bIBaeT, YTO BEMMEJIbCKUN SpyC
Benprum m BepXHssI 4acTh CIOEB (OpPMaLIUU
Bracklesham (FISHER bed 21) B pa3pe3ax
I'emnmmpa AHIMKM oTHOCATCS K 30HEe NP15.

Kommenmapuu

30Ha He pa3/ierieHa Ha MOA30HBI U 10 CBOE-
My 00bEMY OXBaThIBAET OOJBIIYIO YaCTh JFOTET-
ckoro sipyca. Bun-unnexkc Nannotetrina alata
(Chiphragtnalithus alatus) sBasieTCs1 JOBOJIb-
HO KpymHOi (opmoii (10-30 MK), TOCTaTOYHO
XOPOIIO MJIECHTU(DHULIUPYETCS, HO B HEKOTOPBIX
CITydastX MOXXET OBITh M3MEHUYUB U MOPOH TpH-
o0peTaeT CXOACTBO C HEKOTOPBIMHU JPYTUMHU
BHJIaMH 3TOTO pOJa, TAKUMU Kak Nannotetrina
cristata (Martini, 1958) Perch-Nielsen, 1971,
Nannotetrina plana Bown & Newsam, 2017,
KOTOpbIE TOSBJISIOTCS €le B BepXHEH Moo-
BHHE 30HBI NP14.

BrI3bIBaeT HeoyMeHHE TOT (akKT, YyTO B
30HaJILHOM KOMILIeKkce He yka3aH Buja Coc-
colithus (Chiasmolithus) gigas Bramlette &
Sullivan, 1961 — ruraar 30LMEHOBOIO0 HAHHO-
IUTAaHKTOHA, MTPOMYCTUTh KOTOPBIN MPH UCCIIe-
JIOBaHUM KOMILIEKCOB 30HbI NP5 mpakruye-
CKU HEBO3MOXHO.

Bun Rhabdosphaera gladius Locker xapak-
TEpeH, NPEUMYIIECTBEHHO, ISl MEJIKOBOIHBIX
AMUKOHTUHEHTAJIbHBIX 0aCCEHHOB U 4acTo OT-
CYTCTBYET B INTyOOKOBOJHBIX OKEAaHMUYECKUX U

dbmumonaHeIX paspesax [1, 8]. Yposenb mep-
BOT'O TOSIBJICHUS JAHHOTO BU/Ia, KAK U YPOBEHb
€ro MCYE3HOBEHUS TOYHO HE YCTAHOBIICHHBI,
OTACNbHBIC, MOP(POJIOTUIECKU OYEHBb CXOTHBIC
AK3EMIUISApbl BCTpedeHbl emie B 30He NP14.
Kpowme Toro, oraenbHbie S3K3eMIUTSIPbI JAHHOTO
BUJIa WIM OYEHb CXOJHBIE C HUM (POpMBI, Ha-
npumep Blackites rotundus Bown, 2005, mo-
T'yT OBITh BCTpPEUEHHI 1ake B 30He NP17.

B Hacrosiiiee BpeMsi IpUMEHSITH YPOBEHb
VCYE3HOBEHUS JTaHHOTO BHUJIa B KaYECTBE Map-
Kepa BepxHel rpanuiel 30l NP15 Henene-
cooOpasHo.

3ona NP 16 — Discoaster tani nodifer —
aBrop Hay, 1967, ucnipaBineno Martini, 1970,
TUTIOBBIC OTIIOKEHUSI — TIHHBI Asse, benbrus;
BbIJICJIEHA KaK MHTEPBaJl OT MOCJIEAHEro IMOsiB-
nenust Rhabdosphaera gladius Locker no mo-
cinenaero nossieHus Chiasmolithus solitus
(Bramlette & Sullivan). ABTOp yKa3bIBaeT, 4To
IMHBI Asse bebruu ConocTaBIsIOTCS C HUXK-
Hel yacThio 30HbI NP16.

Taxue Bunbl, kak Chiphragmalithus alatus
(Martini) u Discoaster martinii Stradner, uc-
ye3aloT B HMWJKHEHW 4JacTHu 30HEI, a Discoaster
distinctus Martini — B BepxHe#l yactu. Bua
Discoaster saipanensis Bramlette & Riedel
BIIEPBbIC MOSIBIISICTCSI B BEPXHEH YaCTH 30HBI.

Kommenmapuu

B nacrosiee Bpemsi, o ganabiM E. Seurbaut
[12], rmunbl Asse benbrum oTHOCATCS K 30HE
NP15. 1o noBojy mocineaHero nosiBiIeHus: BUaa
Rhabdosphaera gladius Locker ckazano Bbie.
YpoBeHb MepBOro NMOsIBICHUS BUa Discoaster
saipanensis Bramlette & Riedel B HacTtos-
uiee Bpemsi OmpeenseTcsi B BEpXHEl JyacTu
UIPCKOTO sipyca, T.€. B 30H¢ NP14, a B 30He
NP16 oH cTaHOBUTCS KpyIIHEE U BCTPEUAECTCS
yanie. Hazpanue 30HBI I0BOJIBHO HEYIA4yHO,
TaK Kak IMpernoyaraetT 1u00 MosBICHUE BUIA
Discoaster tani nodifer, 1n60 ero ucue3HOBe-
HUE. ABTOp € MPOCTO YKa3bIBACT, YTO YIO-
MSIHYTBIH BUJ] 0OObIYeH B KoMruiekce. [1o coB-
PEMEHHBIM JIAHHBIM, OH SIBIISIETCSI CHHOHIMOM
Discoaster nodifer (Bramlette & Riedel, 1954)
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Bukry, 1973, xoTopslii mosiBisieTCs B HU3aX
30HbI NP15 1 ncuesaer B onuronexe.

YpoBeHb UCYE3HOBEHHUS BHAA-UHJIEKCA
Chiasmolithus solitus (Bramlette & Sullivan)
TOYHO HE YCTaHOBJIEH. B pa3nuuHbIX maleo-
reorpadu4eCcKuX 30HAX OH MOXET HCUYe3aTh
panblie uiu noxxe. CunuTaeTcs, 4YTo JaHHBIN
BH/I SIBJISIETCSI IOKA3aTEJIeM MTPOXJIAHBIX BO/I.

Wcxons u3 storo, BeIACIcHUE 30HEI NP16
CTaHOBUTCS (PaKTUYECKH HEBO3MOXHBIM, B
CBSI3M C HESACHBIM IOJIOKEHUEM KaK HUXKHEH,
TaK U BEPXHEU IPAHULIBL.

BepxHuii y0uen

3ona NP 17 — Discoaster saipanensis aB-
top Martini, 1970. DTamoHoM 1y TaHHOU
30HBI ompeneneHsl cion Chama BepxHero
6aprona (Upper Barton H) Anruu, B pa3pese
Highcliffe, Barton. 3oHa BbIeneHa Kak UHTEP-
Ban oT ucuesHoBeuuss Chiasmolithus solitus
(Bramlette & Sullivan) mo mepBoro mosiBie-
nust Chiasmolithus oamaruensis (Deflandre).
ABTOp OTMeuaeT, 4TO B JAHHOW 30HE MpPH-
cyrctByet Clathrolithus spinosus Martini, HO
HE YKa3bIBaeT, TJIe ATOT BUJ MOsBIsETCSA. Bua
Sphenolithus furcatolithoides Locker moxer
ObITH OOHApY>KEH B HIKHEH yacTu 30HbI, He-
licopontosphaera compacta (Bramlette &
Wilcoxon) Ttakke BIepBbIE MOSBISAETCS B
OCHOBaHHUU 30HBI.

Kommenmapuu

Tak ke kak W s 30H6I NP16, BbIOpano
BeChbMa HEy/lauHOe Ha3BaHHeE. HeynauHbIM sB-
JISIeTCS. U JTAJIOH Ui JaHHOM 30HBI — CJIOU
Chama Bepxnero 6aprona Aurmmu. IIpocne-
JIUTh YPOBHU WCYE3HOBEHUS WM TOSBICHUS
Kakux-1100 BHIOB B pa3pe3ax OapTOHCKOTO
spyca THUIOBOM MECTHOCTH HEBO3MOXXHO B
CBS3U C BeCbMa OOCIHEHHBIMH KOMILJIEKCA-
MU HaHHOIUIaHKTOHA. Kak B HIKHEH udactu
O0apToHa, TaKk W B BEpPXHEH HMMEIOTCS HHTEp-
BaJlbl, 7€ HAHHOIUIAHKTOH IMOJHOCTBIO OT-
CYTCTBYeT. ABTOp OTMEYAET, YTO B KOMILIEKCE
30Hbl NP17 BcTpewatrorcs peakue Discoaster
distinctus Martini, B TO e BpeMs B Xapakre-
puctuke 3006 NP16 yka3biBaet, 4TO JHaHHBII

Cmpamuzpaghun

BHJI UCYE3a€T B BEPXHEM YacCTU 3TOM 30HBI.
YpoBens ucuesnoBenus Buna Chiasmolithus
solitus (Bramlette & Sullivan), xoTopsrii siB-
JASETCSs TUIUYHO XOJOJHOBOJHBIM, MOXET
OBITH IMAXPOHHBIM B Pa3HBIX PETHOHAX.

B Hacrosmee BpeMsl HEU3BECTHO, KaKOU
YPOBEHb ObLI HCIOJB30BAH aBTOPOM — YpO-
BEHb CIUHUYHOTO TosiBeHus Buna Chiasmo-
lithus oamaruensis (Deflandre) niam ypoBeHb
€ro MepBOT0 OOBIYHOTO (YACTOTO) TOSBICHHS,
KpOME TOTO0, 3TOT BUJ| SBJISETCS TUIHYHO XO-
JIOAHOBOJIHBIM, @ €TO IMOSBICHUE MOXET KOHT-
POJMPOBATbCS TEMIEPATYPHBIMU YCIOBHUSIMU
MOPCKOTO Masneodacceiina.

CoOOTBETCTBEHHO, HWKHSISI U BEpXHSS rpa-
HUIBI 30HBI MOTYT OBITh HEKOPPEKTHO OIIpe-
JIeJICHbl B PA3JIMYHBIX PEruoHaxX, 0COOCHHO
OCTOPO)KHO HEOOXOAMMO MPUMEHSTH ITH BH-
JIbl B HU3KUX HIMPOTAX.

3ona NP 18 — Chiasrnolithus oama-
ruensis, aBrop Martini, 1970, stanonnas
MECTHOCTh B baBapwu BIOIb JOpPOTH W3
Rohrdorf B Langweid oxono Neubeuern,
dopmamus Stockletten. Onpenenena kak WH-
TepBaj oT nepBoro nossiaeHust Chiasmolithus
oamaruensis (Deflandre) no nepsoro nosisie-
Hus Isthmolithus recurvus Deflandre. ABTop
YKa3bIBACT, YTO B KOMIUIEKCE BCTPEUAIOTCS
MPOMEXYTOUHBIE GOpMBI Mexay Zygolithus
minutus Perch-Nielsen u Isthmolithus recur-
vus Deflandre.

Kommenmapuu

Jnst maHHO# 30HBI (paKTUYECKH HE YKa3aH
paspes, B KOTOPOM OHa BbIeNeHa. B HacTos-
niee Bpems [9] k 3ome NP18 — Chiasrnolithus
oamaruensis — OTHECEHa TOJIBKO HWDKHSISL Y9acTh
dopmanmu Stockletten, mpuuem 3ajerarorias
Ha TOJCTUJIAIONINX OTJIOXKEHUSIX OapTOHCKO-
ro BO3pacTa CO 3HAYUTEIbHBIM MEPEPHIBOM
(momHocThIO OTCyTCTBYET 30Ha NP17). Takum
00pa3oM, HUXKHAS TpaHUIlAa TaHHOI 30HBI B
dopmaruu Stockletten B THIIOBOI MecTHOCTH
MOKET OTCYTCTBOBaTh. Mcxoas U3 TOro, 4rto
aBTOp B COCTaBE KOMIUICKCA yKa3bIBaeT Ha
npucyrcrBue Chiasmolithus grandis (Bram-
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Cmpamuzpagus

lette & Riedel), a Taxxe nmpuHMMas BO BHUMa-
HUE CTpaTturpaduyecKuil mepepbiB, 3TOT HH-
TepBaj pa3pesa, BEpOsTHEE BCETr0, OTHOCUTCS
K HIDKHEH 4acTH, HO HE K CaMOMy OCHOBAaHHIO
JlaHHOM 30HBI. KpoMe Toro, ypoBeHb IEPBOTO
nosieienus Isthmolithus recurvus Deflandre B
HACTOsIIIee BpeMs TOUYHO HE ompenaesieH. Enu-
HUYHEIC HaXOJKU JAHHOTO BHJIa OTMEYAIOT-
ca B cpenHeit yactu 3086 NP18. BepostHee
BCEro, B KaueCTBE BEPXHEH I'paHUIbl 30HbI
aBTOPOM HCITOJIB30BaH YPOBEHb €r0 OOBIYHOTO
nosieienus (Base common).
Obuwue Kommenmapuu K 30HAIbHOU WiKae

BoNbIIMHCTBO 30HAIBHBIX MOAPA3ICICHUI
JIAHHOM IIKaJbl HE MOTYT OBITh BBIJICJICHBI C
JIOCTaTOYHOH CTENCHBIO HAJCKHOCTH, a HE-
KOTOPBIC 30HBI HEBO3MOXXHO BBIJICIIUTh BOOO-
uie. [lonoxkeHue 30HaNBHBIX TPAHUI] HESCHO
BCJICJICTBUE TOTO, YTO YPOBHHU IIOSBJICHUS U
MCYE3HOBEHHUS MPUHSATHIX B 30HAIBHOW IIIKA-
Jie BHUJIOB-MHJIEKCOB HE OTBEYAIOT COBPEMECH-
HBIM MPEACTAaBICHUSAM 00 UX cTparturpadu-
YecKoM pacmpocTpaHeHuu. Mcxons u3 mare-
pHUAaJOB, MPUBECHHBIX BbIIIE, €IMHCTBEHHBIM
M OTHOCUTEJIHHO HAJC)KHBIM BHIOM-HHIEKCOM
B «CTaHJAPTHOM 30HanbHOM wmKane» E. Map-
THHH JJIsI JIFOTETCKO-0apTOHCKOTO MHTEpBaJia
SIBIISIETCS TOJABKO Bunx Nannotetrina alata
(Martini, in Martini & Stradner, 1960) Haq
and Lohmann, 1976 (Chiphragtnalithus ala-
tus), HO U €ro MPUMEHEHHUE HECKOJIBKO TPO-
O0JIeMaTUYHO B CBSI3U C HEKOTOPOW BUJIOBOM
W3MEHUYUBOCTBIO.

3onanabHas mkaaa Okana u bakpu

JlanHas 30HaAJIbHAs IIKajda OTACIAbHBIMHU
dbparMeHTaMu MOBTOPSET HIKaly MapTuHH,
HO BCE JK€ OHA B 3HAUUTEJBHOH CTemneHu 0o-
nee obocHoBaHa u Oonee apoOnas. Illkana
OCHOBaHa Ha HCCJIEIOBAHUU OKEAHHYECKHX
pa3pe3oB, BCKPBITHIX CKBaXMHaMu (puc. 1).

3ona CP12 Discoaster sublodoensis

OauuM U3 HanOoJee 3HAYUMBIX IOCTHXKE-
HUW sBisgeTcst pazpeneHue 30HbI CP12 Dis-
coaster sublodoensis (NP14 mo E. Martini) Ha
nBe noa30HLL: HIHKHIOK — CP12a — Discoaste-

roides kuepperi, cOOTBETCTBYIOIIYIO BEpX-
HEW YacTH MIPCKOTO sipyca HIDKHETO HOIle-
Ha, 1 BepxHIOIO — CP12b — Rhabdosphaera
inflata, HUXKHAS rpaHUIla KOTOPOH COOTBET-
CTBYET IOJIONIBE JIOTETCKOTO Spyca CPeaHEro
soreHa [13].
Cpennuii 30ueH

ITonzona CP12b — Rhabdosphaera infla-
ta ompezaeneHa Kak HMHTepBajd OT MEPBOIO
MOSIBIICHUST BUIA-UHICKCA IO €r0 MCYC3HOBE-
HUs U nosiBieHust Nannotetrina quadrata.

Kommenmapuu

Hwxusiss rpanuna moxzonsl CP12b —
Rhabdosphaera inflata B HacTosmee Bpems
SBIIIETCA ONHOM W3 HauOosiee HAJEeKHBIX B
cpenHeM doueHe. Ha ypoBHE IOSBICHUS BHU-
Jla-WH/IEKCA BO3HUKAET CXOMHBIA C HUM BUJ —
Blackites piriformis (Pavsic in Khan et al.,
1975) Aubry, 1999, KOTOPBIN MOXET HCIIONb-
30BaThCsl B Ka4eCTBE AJBTEPHATUBHOTO BHUJIA-
uH7EKca. ABTOPBI HE yKa3bIBalOT Ha MOsBIIeE-
HUE B JAHHOW TO/A30HE KaKUX-TMOO BUIOB PO-
na Nannotetrina, 94T0 HECKOJIBKO CTPAaHHO, TaK
KaK B HACTOSIIEe BPeMs JIOKAa3aHO BO3HUKHO-
BEHHE 3TOTO pO/ia C OCHOBAHUS, WIH IOYTH
¢ ocHoBaHus, noa3oHsl CP12b. Heckoiapko
BBIIIIE MOSABISIOTCA BUABI U3 TPyl Nanno-
tetrina alata. BepxHss TpaHula JaHHON TOA-
30HBI HE CTOJIb HAJEKHA, KaK HIDKHSASA. Penkue
ak3eMIuIsipel Rhabdosphaera inflata Bctpe-
JaroTcs B HOKHEH yactu noa3ousl CP13a.

Kak yka3wIBaioCh BHINIE, BEPXHSSI TPaHU-
11a 30HBI OMpENENsIeTCs] MO YPOBHIO IEPBOTO
nosiBiieHust Nannotetrina quadrata (Bramlette
& Sullivan, 1961) Bukry, 1973. Ha onpene-
JICHHBIE TPYIHOCTH TPOBEICHUS aHHOW Tpa-
HUIIBl YKa3aHO BBIIIE, YPOBEHb IMOSBICHUS
Nannotetrina alata (Martini, in Martini &
Stradner, 1960) Haq and Lohmann Gonee
MPEANOYTUTEIICH, YeM YPOBCHB IMOSBICHUS
Nannotetrina fulgens (Stradner, in Martini &
Stradner, 1960) Achuthan and Stradner (Nan-
notetrina quadrata (Bramlette & Sullivan,
1961) Bukry, 1973) unu ypoBeHb HCUYE3HOBE-
Hus Blackites inflatus (Bramlette & Sullivan,
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1961) Kapellos & Schaub (Rhabdosphaera
inflata Bramlette & Sullivan, 1961).

3ona CP13 — Nannotetrina quadrata

Brieniena kak MHTEPBAJI OT MEPBOTO TOSIB-
JeHUsl BUAA-UHJIEKCA, A0 MEpPBOro MOsBIIE-
uust Discoaster bifax w/unu Reticulofenestra
umbilica u, B ommmune or 30uel NP15 Mar-
tini, pa3genena Ha Tpu nonzonsl: CP13a —
Discoaster strictus, CP13b Chiasmolithus
gigas, CP13c — Coccolithus staurion.

IMoxzona CP13a — Discoaster strictus
BBIJICTICHA KaK MHTEPBAJ OT IEPBOTO TOSBIIC-
Hust Nannotetrina quadmta WUJIN IIOCJIIEOHETO
nosiBnieHust Rhabdosphaera inflata no nepso-
ro nosieinenust Chiasmolithus gigas.

Kommenmapuu

Hwxuss rpanuiia moa30Hbl IpOBEACHA MO
YPOBHIO TOsiBIIeHUS Nannotetrina quadrata
(Bramlette & Sullivan, 1961) Bukry, 1973
(Nannotetrina fulgens (Stradner, in Martini &
Stradner, 1960) Achuthan and Stradner, 1969).
Cunraercst, 4T0 3TOT YPOBEHb NPUOIUZUTENb-
HO COBIAJIaeT C YpOBHEM MoOsiBIeHUs Nanno-
tetrina alata, TO €CTb COBHAJAET C HWXHEU
rpanuneid 306l NP15, ogHako BO MHOTHX
CIy4yasix BHJI-MHJEKC B KOMILIEKCAX BCTpE-
4yaeTcs KpailHe peAKo W CIOpaJuyecKu, Ha
YTO YKa3bIBAIOT M CaMH aBTOPHI MOA30HBI, H
TOYHYIO TPaHUIy €ro MOSIBICHHS HE BCeraa
BO3MOXKHO OTpEAeIuTh. BceienacTBue 3Toro
HaJIe)KHEe HCIOIb30BaTh BUIBI, BXOMASIINE B
rpynmny Nannotetrina alata, xax mpejiaraer-
cs B pabote [1]. Bun Rhabdosphaera inflata
(Blackites inflatus) nocTaTrouHO peoK B KOM-
IIeKcax, 0COOEHHO B BEpXHEW 4acTU MOA30-
Hbl CP12b, COOTBETCTBEHHO €ro MCIIOJIH30Ba-
HUE IS OTIpe/IeTICHUS] HUKHEH TpaHuIlbl MOA-
3o8pl CP13a Becbma 3arpynHeno. Bua Dis-
coaster strictus Stradner (1961), BO3MOXHO,
SBIISIETCS. CHHOHUMOM Discoaster sublodoen-
sis Bramlette & Sullivan [14] u aBTOpamu uc-
MOJIb3yETCS JIUIIh B Ha3BaHWUU 30HBI, XOTSA U
YKa3bIBa€TCsl, YTO OH PACHpPOCTPaHEH B HUXK-
Hert yactu 30861 CP13 — Nannotetrina quadra-
ta. B cBfI3U C HESCHOCTBHIO CHCTEMATHYECKOTO

Cmpamuzpagus

MOJIOKEHHUSI CaMOro BUJA (SBJISETCSA JU OH
CaMOCTOSITEJIbHBIM MJIM HET), BBI3bIBACT OO0JIb-
1€ COMHEHHUS €r0 UCMOJIb30BaHHE B KaYeCT-
Be cTparurpaduuecku Ba)KHOTO BHJA U B Ha-
3BaHUU 30HBI.

IToazona CP13b — Chiasmolithus gigas
orpezesieHa KaK MHTEpBaJl OT MEPBOTO MOSB-
JICHUS BUJIA-MHJIEKCA JI0 YPOBHS €0 UCUE3HO-
BEHUSL.

Kommenmapuu

Onpenenenre ypoBHS MOSIBICHHUS OUYEHBb
kpynHbiX Chiasmolithus gigas IOKa HE BBI3bI-
BaeT 0COOBbIX MPOoOJIeM, HO BCE K€ HE MCKIIIO-
YEeHO, YTO €r0 MOJOXKCHHE MOXKET OTINYAThCS
B I0XKHBIX M CEBEPHBIX PETrHOHAX. YPOBEHb
€ro HMCUE3HOBCHHsI CETOJHS IJOCTOBEPHO HE
YCTaHOBJICH, OTAEJbHbIE 3K3EMIUISAPHI MO-
ryT BcTpeuarbes B noasone CP13c u B ocHo-
Banuu nona3onsl CPl4a. [lpu onpenenenuu
BepxHel rpanutsl noa3onsl CP13b naxexnee
MPUMEHSTh YPOBEHb OKOHYAHHS €ro 4acToi
WA OOBIYHON BCTPEYAEMOCTH B KOMILIEKCAX
(Top common) [1]. Kpome Toro, naHHbIi BUJI
OYCHb KPYIHBIA U MOXKET JOCTUTATh Pa3MEpPOB
25-35mk, To ecThb CpaBHUM C pa3MepaMH MH-
kpodopamunudep. [Ipu u3rorosiaeHun mpe-
[apaToB UINIOH MOXKHO CIy4alHO YNajJuTh CO
CTEKJIa KaK aJleBPO-TeCYaHbIe YaCTUIBI U (O-
pamuHUDEpHI, TaKk U K3eMIULsipel Chiasmo-
lithus gigas, 0cOOEHHO B TE€X MHTEpBajax, riue
OH BCTpEYAeTCs PENKO U INIe «HUCCIIeA0BaTelb
3HAET, YTO €T0 37IeCh HE MOXKET OBIThY.

IToazona CP13c¢ — Coccolithus staurion
BBIJICJICHA KaK MHTEpPBal OT MCYE3HOBEHUS
Chiasmolithus gigas no TIOSBICHUS KPYITHBIX
Reticulofenestra umbilica w/unm Discoaster
bifax. ABTopsl ykassiBatoT [11], 4TO mosiBie-
HUE KpyHHBIX Reticulofenestra umbilica sB-
JISIeTCsl NIaBHBIM KPUTEPUEM sl OIpe/IeieHuUs
BEpXHEH TpaHMIBl JaHHOW TOA30HBI. BOmwm-
3u Hee nosBisieTcs Discoaster bifax n ucde-
3a10T MOCJIEIHUE BUAbI poaa Nannotetrina.

Kommenmapuu

JlaHHasi 1MOJ30HA BBI3BIBACT HEMAJO BO-

MIPOCOB IpU €€ BhIJENeHUU. Bo-mepBbIX, Ha-

Henpa [ToBomxbs u Ilpukacnus ¢ Bein.98 « mait 2019 . 11



Cmpamuzpagus

3BaHME TOA30HBI BEChMa HEYIauHO, TaK Kak
Coccolithus staurion TIOSIBISETCS €Ile B O3~
HEM TaHETe U HMCYe3aeT B HWXKHEM OapToHe
U HE MOXET y4acTBOBaTh Kak cTparurpadu-
YECKU Ba)KHBIM BUJ AJI ONpPEIEICHUs TaHHOM
NOA30HBI. BO-BTOPBIX, KaK CKa3aHO BHIIIE, 3a-
TPYAHEHO ONpe/eieHNEe YPOBHS HUCUE3HOBEHMUS
Chiasmolithus gigas. B-tpeTbux, npu omnpe-
NeJIeHUU ypoBHs mnosiBiieHust Discoaster bifax
u/wm «KpynHeix» Reticulofenestra umbilica
BO3HUKAIOT BECbMa 3HAUMUTEIbHBIE MPOoOIIe-
Mbl. B HacTosee Bpems n0kazaHo, 4yTo Dis-
coaster bifax nosBIsSeTCsS 3HAYUTETIHHO PaHbIIE
NOSIBJICHUSI KPYIIHBIX Reticulofenestra umbili-
ca >14mk [1]. Kpome Toro, aBropamu He
yKaszaH pasMmep Buna Reticulofenestra umbili-
Ca, CKa3aHO TOJIbKO, UTO OHU «KpYIHbIe». Bu-
IIbl, OTHOCHMBIE K Tpymne «umbilica» meHb-
nre 14mk, moSBISIOTCS 3HAYUTEIBHO HHIKE
YPOBHs, YKa3aHHOTO aBTopamu. Bompoc: ¢
KaKoro pasMepa CYMTaTh JaHHBIA BUJ «KpYII-
HBIM», ocTaeTcst 6e3 orBera. COOTBETCTBEHHO,
BepxHsd Tpanuna noa3oHsl CP13c u Hux-
Hsisl TpaHuIa non3onsl CP14a He MoryT OBITH
TOYHO OIpe/eNieHbl. B-ueTBepThIX, YPOBEHb
nosiBeHus: Discoaster bifax omnpenensercs
HEOJTHO3HAYHO. EMuHNYHbIE SK3eMILISPbI 3TO-
ro BUAA MOTYT OBITh OOHApPY>KEHBI HECKOJb-
KO HUXE€ TNPUHATOW IpaHULbl MOA30HBI. Be-
pOsITHEE BCETo, HIDKHSS TPAHUIIA JTaHHOW MOJ-
30HBI MOXKET OBITH OIpeeeHa KaK YPOBEHb
0OBIYHOTO / MHOTOUHCIIEHHOTO CO/ACPKAHMS
aTOrO BUAa B KomIuiekce (Base common), HO
U B 3TOM clly4ae JiaHHas rpaHuia OyJeT 3aBe-
JIOMO JpEBHEE, YEM YPOBEHb MOSBICHUS KPYII-
HBIX Reticulofenestra umbilica >14mk.
Kpome toro, cymectByer Bua Discoaster
praebifax Wei & Wise, 1989 ¢ Becbma cxof-
HBIM OOJIMKOM, TIOSIBJISIFOIIMICS €Ille B BEpPXHEH
YacTH MIIPCKOTO s[pyca M MCYE3AIOUIMI B KPOB-
Jie JIIOTETCKOTro spyca. B HacTosiee Bpemsi OH
CUMTACTCS CHHOHHMMOM MeENKuX (opMm BHIA
Discoaster salisburgensis Stradner, 1961. Yka-
3aHHBIC BHJIBI BeChbMa OIM3KH MoOp(oiaoruye-
CKU U MOTYT OBITh HEMPaBWILHO UJICHTUDUIH-

pOBaHbI, OCOOCHHO NPU HEYIOBIETBOPUTEIb-
HOHM COXPAaHHOCTH.

3ona CP14 Reticulofenestra umbilica

Pa3genena Ha nBe MOA30HBI: HUKHAS —
CP14a — Discoaster bifax, sepxusis CP14b —
Discoaster saipanensis.

TTon3ona CP14a — Discoaster bifax Broige-
JIeHa KaK WHTEpBAJI OT mosiBieHus Discoaster
bifax n/unu «kpynHbIX» Reticulofenestra umbi-
lica no ucuesnoBenust Chiasmolithus solitus n
Discoaster bifax.

Kommenmapuu

O HWXKHEW rpaHulle CKa3aHO BbIIIE. YCTa-
HOBJICHHE TIOJIOKEHHUSI YPOBHSI BEpXHEU Tpa-
HUI[Bl OCHOBBIBA€TCS Ha ABYX BHJAaX, OJIUH
U3 KOTOPBIX TEIUIOBOAHBIN — Discoaster bifax,
BTOpoit — Chiasmolithus solitus, X0ITOITHOBOI-
HbIi. JlaHHBIN (akT mpenonpenessieT 3aBeo-
MO pa3HOE€ MOJIOKEHHE I'PaHUll B Pa3IUYHBIX
KIIMMATHYECKHUX 30HAaX, YTO JIOKA3bIBACTCS Ha-
XOIKaMHU penkux 3k3eMiuisipoB Chiasmolithus
solitus n Discoaster bifax B mogzone CP14b.
Bun Discoaster bifax noBOJBHO PEeIKO BCTpE-
4aeTcsl B DOLIEHOBBIX Pa3pe3ax OKEaHOB U pas-
pe3ax ¢ (aumeBbIM WA (DIUIOWIHBIM TH-
MIOM OCQJIKOHAKOIUICHHS B Tpe/esiaX MMHKOH-
TUHEHTAJIbHBIX 0AacCeHOB, YTO 3aTPyIHSET
€ro KCIoNb30BaHue. HammydimmM BapuaHTOM
IpU OMpPEETICHUH BEPXHEW TpaHMIIbI MOA30-
HBI, BEPOSITHO, MOXET OBITh YPOBEHb PE3KOTO
YMEHbILIEHUSI COACPKAHUSI TOTO WIH JPYroro
Buja B koMiiekcax (Top common). B mo6om
ciydae, OJHOBPEMEHHOE UX HUCIO0JIb30BaHUE
MIPU OTIPEACIICHUN YPOBHSI BEPXHEH TpaHUIIBI
BpSJ 1M BO3MOXKHO. /[oKa3aHO, 4TO ypOBEHb
ucuesHoBenuss Chiasmolithus solitus npuypo-
YyeH K cpenneit yactu noazonsl CP14b, B cBs-
3H C 3TUM 3a4aCTYIO HIDKHIOIO TIOJIOBUHY TOI-
30851 CP14b otHOCAT K moa3oHe CP14a.

Takum 00pa3om, ypOBHH KaK HUKHEH, TaKk
U BepXHEH rpaHull NOA30HBI B aBTOPCKOM I1O-
HUMaHUM HE MOTYT OBITh JOCTOBEPHO OIIpe-
JICJICHBI.

IHonzona CP14b — Discoaster saipanensis
BbIJIeJIeHa KaK MHTEpPBaJ OT HMCUE3HOBEHUS
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Chiasmolithus solitus n Discoaster bifax no
ucuesnopenuss Chiasmolithus grandis wn
nosiBinenus: Chiasmolithus oamaruensis. AB-
TOPBI YKa3bIBAIOT, YTO B ITOW TOA30HE CTa-
HOBSITCA JOMUHUPYIOIIMMH BUJIBI U3 TPYI-
el Dictyococcites bisectus — D. scrippsae.
Kommenmapuu

VYpoBuu nosisinenuss Chiasmolithus oama-
ruensis n ucaesnoBenuss Chiasmolithus gran-
dis He coBMamarT. Penkue HK3EMIUISPHI
Chiasmolithus grandis MOTYT BCTpedaThCs
naxe B nog3oHe CP15b — Isthmolithus recur-
vus. Bun Chiasmolithus oamaruensis 1MosB-
JISI€TCSl 3HAYUTEILHO PaHbIIE UCYC3HOBCHHS
(MM pe3Koro KOJIMYECTBEHHOTO YMEHbIIIe-
Hus conepkanusi) Buna Chiasmolithus gran-
dis. Pe3koe yMeHbIIEHHE YHCIEHHOCTH
Chiasmolithus grandis oTMedaeTcs Ha ypOB-
He oObryHOTO conepkanus (Base common)
Isthmolithus recurvus. COOTBETCTBEHHO, YPO-
BEHb BEpXHEH I'paHUIIbl OJ30HBI CTAHOBUTCS
HeomnpenelneHHbIM. [IpobiiemMsr ¢ ompenene-
HUEM HIDKHEH TpaHUIIbl OTIMCAHBI BBILIE.

Oobujue Kommenmapuu K wikaie

3oHanpHaa mkana Oxana u bakpu B 3Ha-
YUTENFHOW CTENeHW Oojiee IeTanbHas, 4eM
«CTaHJapTHas 30HaJbHAs IIKajga» MapTHHH.
I'paHuIBl 30HANBHBIX MOApa3neaeHui 000-
CHOBaHbI OoJiee KOPPEKTHO, XOTsI M He BCernaa
MOTYT OBITH YBEPEHHO TPOBENEHBI. be3ycos-
HO, JTJaHHAas 30HAJIbHAS IIKAJIa MOXET HCIOJIb-
30BaThCS MMPHU 30HATLHOM JICJICHUU JOIICHOBBIX
pa3pe3oB pa3IMYHBIX PETHOHOB, B TOM YHCIIE
u paspe3oB Pycckoit mmardopmsr Poccun,
HO C HEKOTOPBIMHU JIOTIOJIHUTEIbHBIMU KpPUTE-
pUSIMU, HEOOXOAMMBIMU JIJIs YTOUHEHUS Tpa-
HUI] 30HAJILHBIX MOJPA3eNeHU U yKa3aHHbI-
MU B KOMMEHTaPHSIX.

3oHasbHa"A mKaga Agnini et al.

Jannas 3oHanpHas mkana [1, 8] B Ha-
cTosiliee Bpemsl HaumOojee ApoOHAst U OCHO-
BaHA Ha HCCJICIOBAHUAX KaK OKEAHUYECKUX,
TaK U AMUKOHTHHEHTAJIbHO-MOPCKHUX pa3pe-
30B Uranuu. He BoaBasicb B moapoOHBI aHa-
JU3 KaXXJOTo 30HAJBHOTO MOJpa3jesieHus,

Cmpamuzpagus

HEOOXOAMMO OTMETUTH CIIEAYIOIIUE MOJIO0XKH-
TEJIbHBIE MOMEHTBI, Ha KOTOPBIX OCHOBaHa
naHHas mkana (puc. 1).

1. Boinensiemble 30HaJbHBIE MOJpa3jaeie-
HUSL B CBOEM OOJIBIIMHCTBE SBISIOTCS KOM-
MJICKCHBIMU 30HaMHU.

2. Ux rpanuiibl 000CHOBaHBI yPOBHSIMH
MOSIBIICHUS] WI/WJIM MICYE3HOBEHUS HECKOJIBKUX
BUJIOB, KOTOPbIE MOXKHO HCIIOJIb30BaTh B Ka-
YEeCTBE aJIbTEPHATUBHBIX.

3. IlpensoxkeHbl HOBBIE YPOBHU W HOBBIC
OoJsiee AeTanbHbIE 30HAJIBHBIC MMOJpa3zese-
HUS, B 3HAUUTEJIBHON CTEINEHU CIIOCOOCTBYIO-
[I1E HAXOXKACHUIO HAWTYUIIINX KPUTEPUEB IS
yIAJICHHBIX KOPPEISLU.

4. MHOorue 30HaJbHBIE TOApPaA3/ACICHUS
BBIZICJICHBl HAa OCHOBE BBISBICHHS ypOBHEU
Hayajla WM OKOHYAHUS MaKCUMAaJbHOTO WIIU
o6bryHOrO (Base common, Top common) co-
Jep>KaHUsT BUJOB-MHACKCOB B KOMIUICKCAX, a
HE Ha YPOBHSX NEPBOI0 MOSBICHUS WM UCYE3-
HOBEHHUSI.

5. JlaHbl TOYHBIE KOOPJMHATHI PACIIOJIONKE-
HUS BCEX 30HAJBHBIX MOApa3IeIeHUi, GakTu-
YEeCKU yKa3aHbl CTPATOTHUIIBI UX TPAHMUII.

6. [IpommtocTpupoBaHbl ypOBHH TOSIBJIE-
HUS, UICUYE3HOBEHUSI M KOJIMYECTBEHHOTO W3-
MEHEHHsI OCHOBHBIX BHJIOB B KOMILJIEKCAX IO
BEPTHUKAJIU.

7. nsa Bcex pa3pe30B J1aHbl MaJE€OMArHUT-
Hbl€ IIKaJbl, YTO B 3HAYUTEIHHOM CTENEeHU
YTOYHSIET T€ WIM WHBIC YPOBHH IOSBICHUS/
MCYE3HOBEHHUS BUJIOB M OOJIEr4aeT UX Koppe-
JSIIHIO.

8. Inmst Bcex 30HaJbHBIX MOApa3eieHUN
JIaHbI MCYEPIIbIBAIOIINE KOMMEHTApUU 1O Ha-
HHOIUJIAHKTOHHBIM KOMIUIEKCaM HWJIM IO OT-
JIeJIbHBIM BUAM.

OcCHOBHBIE HEIOCTAaTKU 30HAJbHOW IIIKa-
JIBI:

1. 3oHanbHBIE MOAPA3/ICICHUS BBIACICHBI
B pasHbIX pa3pe3ax — 4YaCTUYHO B paspesax
Wtanuu, a 4aCTUYHO B OKEAHMYECKHUX paszpe-
3aX, YTO MOXKET HECKOJIbKO OrpaHMYMBATH MX
MPUMEHEHUE JJIsl 30HAJBHOTO JENCHUS J0Ile-
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HOBBIX SMMKOHTHHEHTAJILHBIX Pa3pe30B, B TOM
yucie u Poccun.

2. MHOTHE TpaHUIBl 30H OMNPEICIISIOTCS
Ha OCHOBE TEIUIOBOJHBIX BUIIOB poaa Sphe-
nolithus, kotopble MO0 OTCYTCTBYIOT B HaH-
HOIIJIAHKTOHHBIX KOMIUIEKcax 3oieHa Pyc-
cKoii TutatdopMbl, MO0 KpaiitHe penku. Kpome
TOTO, BUJIBI JAHHOTO POAA MMEIOT TCHJICHIIHIO
K 3HAYUTEIILHOMY OOpacTaHUIO B OlaronpusiT-
HBIX YCJIOBHUSIX W MEPEPacTaloT B COBEPIICHHO
HeompeaenuMble (GOpMBbI, YTO 3aTPyAHSET WU
BOBCE ITPUBOIUT K HEBO3MOKHOCTH UX HCIIOJb-
3oBaHus. Tak kak pox Sphenolithus sBnset-
Csl TETUTOBOJHBIM, TIPUMEHEHUE YPOBHEH Tep-
BOTO TOSIBJICHHUSI WJIM HCYE3HOBEHUS OT/ENb-
HBIX BHUJIOB B BBICOKOIIIMPOTHBIX pa3pe3ax Mo-
KET ObITh HEKOPPEKTHBIM, B CBSA3H C BO3MOXK-
HOM JMAaXpPOHHOCTBHIO JaHHBIX YPOBHEM.

3. Vcnionb30BaHbl HEKOTOPHIE JIOTOTHUTEb-
HBbIC YPOBHH, HAI[PUMEP YPOBEHb HCUC3HOBE-
Hust Blackites gladius w Chiasmolithus gigas,
KOTOpBIC 3aBEJIOMO HE COBIIQJIAIOT C MCTUHHBIM
MCUE3HOBEHUEM JIaHHBIX BHUJIOB U MOT'YT OBITH
UCIIOJIb30BaHbl C ONPENEICHHON J0JIEH OCTO-
POKHOCTH, Ha YTO YKa3bIBAIOT U CaMH aBTOPHI B
KOMMEHTAPHSX K 30HATBHBIM MTOJPa3/ICIICHHSIM.

4. OnpenesieHUe HUXHEH TPAHUIBI 30HBI
CNEI12 HecKOJBLKO HEOAHO3HAYHO, TaK Kak
UCIIOJNIb3YEeTCSl YpoBeHb ucue3HoBeHus (Top)
Chiasmolithus gigas, XOTS camMH € aBTOPbI
MOKAa3bIBAIOT, YTO PEAKHE IK3EMILISAPHI J1aH-
HOTro BHuAa Bcrpevatorcs U B 30He CNEI3.
ABTOpBI yKa3bIBaloOT, uTo Discoaster bifax c
OCHOBAHWMS 30HBI MIPUCYTCTBYET MOCTOSTHHO B
O0OBIYHOM KOJIMYECTBE, C OJHOBPEMEHHBIM
BBIMUPAHUEM HAHHOTETPUH U3 TPYMIBI N.
alata. Kak yka3bIBaJiOCh BbIIIE, BRIMUPAHHUE
HAHHOTETPHUH STOW T'PYNIbl HA JAHHOM YPOB-
HE HE MOATBEPXKIACTCS pe3yibTaTaMu HCCIe-
JIOBaHWI HAaHHOIUIAHKTOHA W3 pa3pe30B Pyc-
ckoil mardopmbl u IlpenkaBkasws. J{oBOJIB-
HO MHOTOYHUCIICHHBIE N. fulgens BcTpedaroTcs
KaK MUHHUMYM JO YpPOBHS MOSIBJICHHS KpYII-
HeIX R. umbilica >14mk, To ecTh 10 BepxHeii
IpaHUIbl JAHHOW 30HBIL.

4. B 30HanbHOM 1IKajie aBTOPbl HE MPEIJIO-
KUJIM CBOE BUACHHE HA YPOBHU IPOBEICHUS
IPaHUIl MEXAY JIOTETCKUM U OapTOHCKUM,
OapTOHCKUM U MPUAOOHCKUM sipycamu. Huxk-
HAS TpaHula 0apTOHCKOIO fApyca YCIOBHO
IIpOBEJIEHa MO0 BepxHel rpanuue xpoHa Cl9n
U HE TOATBEpPXKJACHAa HUKAKUMH H3MEHEHHSI-
MU B KOMIUIEKCAX HAaHHOIUIAHKTOHA. BepxHsis
rpaHUlIa sipyca He oIpe/iesieHa U YCIOBHO Ipo-
BEJICHA IO YPOBHIO MOSIBIICHUSI MHOTOYUCIICH-
Hbix Cribrocentrum erbae. JlaHHBI YPOBEHB
TpeOyeT JOMOIHUTENbHBIX UCCIIEIOBAaHUMH.

PaccMoTpeB mpUHIHUIBI TOCTPOSHUS OC-
HOBHBIX 30HAJIBHBIX IIKAJ, MPUMEHSIEMBIX MPH
CTpaTturpauuecKkux HUCCIEAOBAHUAX, MOXKHO
CZeJaTh CJEeAYIOIINE BHIBO/IBIL:

1. HauGonee 060CHOBAHHBIMU SIBJISIOTCS
30HaJIbHBIE MIKAJIbl C KOMILJIEKCHOM Xapakrte-
PUCTHKOHN BBIACNSAEMbIX 30H, TPaHUIBl KOTO-
PBIX TIPOBEACHBI KaK MO BUAAM-UHACKCAM, TaK
U TIO Psily aJIbTepPHATUBHBIX BUJIOB.

2. YpOBHU UCUE3HOBEHUSI BUJIOB-UHICKCOB
MOTYT KOHTPOJHMPOBAThCs Majeoreorpaduye-
CKUMH H TIAJICOAKOJOTHYCCKUMH (aKTOpaMu
U B HaNMEHbIIEH CTENEeHU MPUMEHUMBI IS
000CHOBaHHUS 30HATBHBIX TPAHHIL.

3. 30HanbHBIE LIKAJIbI, TOCTPOECHHbIE IS
pPa3IMYHBIX PETHOHOB, B OCOOCHHOCTH ISt
OKEaHMYECKHX pPa3pe30B U pa3pe30B SIHUKOH-
THHEHTAJIBHBIX MOPCKHX 0acceiiHOB, MOTYT
OBITh CONOCTABIICHBI JIUIIL C OINpPEAEICHHON
noneil ycinoBHOCTH. HeoOXOoauMBI JOTMOHH-
TeJbHbIE KPUTEPUU JUIS TOATBEPXKIEHUS KOp-
PEISIUOHHBIX TIocTpoeHui (popamuHHudepsl,
AuHO(MIAre UISIThl, MaJICOMarHUTHBIE XPOHBI,
F€OXUMHUYECKHUE COOBITUS U T. 11.).

4. cnionp30BaHue 30HAJBHBIX IIKaJ, IO-
CTPOCHHBIX JJIi OKCAHUYECKUX pa3pe3oB
HU3KHUX LIUPOT, IPHU 30HAJIBLHOM JIEJICHUH Ta-
JIGOTEHOBBIX Pa3pe30B BBICOKUX HIUPOT, IOTa
Poccun u Gonee ceBepHBIX paszpe3oB Pycckoii
maaTGOPMBI  COMPSKEHO C PSAIOM TPYAHO-
CTeH, B YaCTHOCTU CBA3AHHBIX C MaJICOIKOJIO-
rHYECKUMH, Tajieoreorpapuyeckumu u ¢a-
IUAJbHBIMH YCIIOBUSMH OCAJKOHAKOIUICHMUS,

14 Henpa [ToBomxes u [lpukacous ¢ Bein.98 « mait 2019 .



HEMOCPEACTBEHHO BIIMAIOIMIMMHU Ha NPOAYK-
TUBHOCTb U COCTaB KOMIUIEKCOB HAHHOILJIAHK-
TOHA.

5. IlpumeHeHre TOM WM MHOM 30HAJIbHOU
CXE€MBI JJI1 pa3pe30B OINpeJeseHHoro oac-
CeliHa, JaXe CaMOM «CTaHAApTHON» M3 BCEX
«CTaHJApPTHBIX», HO CO3/1aHHOMN U1 GacceiiHa
C MHOHN HCTOpUEN pa3BUTHS, HE MOXET OBITh
IIOJTHOCTBIO aJICKBAaTHBIM U IIOJIHOCTBIO YJOB-
JIETBOPSIIOLIMM 3aIIPOChl PErMOHAJIbHON CTpa-
TUTpaduu.

6. be3yca0BHO, YTO OCHOBHBIE ATallbl pa3-
BUTHS U3BECTKOBOI'O HAHHOIUIAHKTOHA, a TaK-
K€ 3HAYMMblE, KPU3HCHBIE MOMEHTHI B Pa3BU-
TUU 3eMJIM B TAJICOT€HOBBIA IIEPUOJ, TaKHE
Kak panHenarckoe coOsiTue (LDE), maneo-
1ICH/701ICHOBbIN TeMIEPaTypHbIII MaKCUMyM
(PETM), 3011€HOBBIN TeMIEpaTypHbI MaKCH-
MyM (ETM), cpenHe301eHOBBIN KIuMaTuye-
ckuii ontumym (MECO), rmobanpHOe 1OX0-
JOJJaHWE HA IPAaHULE HOLCHA M OJIUIOLEHA
(Oi-1), OynyT oTpakaTrbcst BO BCEX 30HAJb-
HBIX LIKaJaX, MOCTPOCHHBIX Ui pPa3HBIX
TeppUTOpUL. B TO e BpeMs MeXaHU4eCKOoe
UCIIOJB30BaHUE M NPUMEHEHUE 30HAJIbHOU
LIKaJbl, CO3JaHHOM, HaIpUMeEp, IS Pa3pe30B
ATIIaHTHYECKOIO OKEaHa, TOJIBKO JIMIIb UCXO-
Il U3 NIPUHIINIA €€ «CTaHJapTHOCTW», HE MO-
&KeT 00ecreunTh 30HUPOBAHUE U KOPPEIIALIUIO
pa3pe3oB Pycckoii iatopMbl ¢ JOCTAaTOYHOMN
CTEIECHBIO IE€TAJIbHOCTH U YBEPEHHOCTH.

7. 30HaNbHBIE LLIKAJbI, CO3JaHHBIE HA OCHO-
BE€ TEX WM MHBIX MAJICOHTOJOTMYECKUX TPYIII,
OTIPEIJIEHHO OTPaKAIOT Kak INI0OajIbHbIE CO-
OBbITHS B MICTOPUM PA3BUTHUSA 3€MIIH, TaK U pe-
QIBHYIO CHEIU(DUIECKYI0O UCTOPUIO Pa3BUTHS
TOr0 WJIM MHOro OacceifHa. DTo mpenonpesne-
JsieT HEeoOXOMMOCTh Pa3pabOTKU B TEPBYIO
o4epenb 30HAJBHBIX LKA JUIA 11aJI€0I€HOBBIX
omnoxeHni Pycckolt minardopMbl U FOKHBIX
PEruoHOB, UCXOIsA U3 CHEU(PUKH Pa3BUTHS
OacceiiHa Ha JaHHOW TEPPUTOPUHU, U JUIIH
BO BTOPYIO €€ COIIOCTaBJICHHUE C 30HAJIbHBIMU
HIKaJIaMH APYTUX OacceiHOB Ha OCHOBE CTpa-
TUrpauyecKku 3HAYMMBIX COOBITHIl, B TOM
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yuclie a0MOTUYECKUX, YTO B KOHEYHOM HTOTe
NPUBEACT K YTOUHCHHUIO HCTOPUH Pa3BUTHS
u3ydyaeMoro OacceifHa M CO3IaHUIO JIETUTHUM-
HBIX CTPATUTPAPHUECKUX CXEM.
OnpeneseHue rpaHuLbI JHOTETCKOIO
1 0AapTOHCKOIO SIPYCOB M BO3pacT 0apTOH-
CKHX CJI0€B B CTPATOTHUIIMY€ECKOI MeCTHO-
ctu I'emmmupcekoro 6acceiina AHIINH

Bapronckuii sipyc BbiaeneH B [emmmup-
ckom Oacceitne (Hampshire Basin) Ha toro-
3anmagHoM ToOepexxbe AHrMU (Barton Sea)
U IIPEACTaBIEH KOMILIEKCOM MOPOJ MOPCKOIO,
JAarYHHOTO ¥ KOHTHHEHTAJIBHOIO T€He3Hca,
IPEUMYILECTBEHHO TEPPUIE€HHOIO COCTaBa C
PEAKUMU TOHKHMHU IMPOCIIOSMU HU3BECTHSIKOB
Y U3BECTKOBUCTHIX TJIUH.

[Ipobnema TOYHOTO OmMpeseseHus: BO3pacTa
HIDKHEH TpaHHIbl OApTOHCKOTO sipyca B €ro
CTPAaTOTUIIMYECKOM MECTHOCTHU Ha tore AHI-
JIMM, KaK 3TO HU MapaJlOKCAIbHO, 3aKJII0YAETCs
HE B OTCYTCTBUHU CTpaTHrpapuueckud 3Ha4yu-
MBIX MAJIEOHTOJOTHYECKUX TPYII WIA 30HAIb-
HBIX BHJIOB-HMHJIEKCOB, a B HEIOCTATOUYHOM
aHaJIu3€ pe3y/bTaTOB YK€ MPOBEJEHHBIX HC-
CJIEZIOBaHMIA U, B YACTHOCTH, HAHHOIUIAHKTOHA.
Hawnbonee nHTEpECHBIMU B 3TOM OTHOILICHHUH
SBIISIFOTCS paboThl M.-P. Aubry [2, 3], rne npu-
BE/ICH HECKOJIbKO 0O€IHEHHBIN, HO JOCTaTo4-
HO TPEICTaBUTEIbHBIA KOMIUJIEKC HaHHOGOC-
cuuit (38—47 BUIOB) U3 BEpXHEW YaCTH CIIOEB
bpexnemem (Bracklesham Beds) n ocHoBanus
6apronckux cinoes (paspe3 Whitecliff Bay,
HWDKHUN OapToH, mayka Al, ypoBeHBb CiOs C
Nummulites prestwichianus), Bxirouaronuii
xapakTepHbie BuAbl: Reticulofenestra umbi-
lica, R. (Cribrocentrum) reticulatum, R. (Di-
ctyococcites) bisectus, Clathrolithus spino-
sus, Corannulus germanicus (puc. 2). 9t0
MO3BOJIMJIO ABTOPY BBIJICJIUTH HAHHOILIAHK-
toHHbIe 30HBI NP16 u NP17 no «crannmapt-
HOM 30HaJILHOM 1IKaJie» MapTUHU U Tpel-
noxuTh Bua-uHAeke Reticulofenestra reticu-
lata (Cribrocentrum reticulatum) B xauectse
MapKepa Ui ONPEeICHUS HIKHEH TPaHUIbI
OapTOHCKOTO sipyca.
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Ananuzupysl JaHHble MaTepualbl [2, 3],
BBISIBIICHO CJICAYIOLIEE.

1. B pazpe3ax Whitecliff Bay u Alum Bay
(Isle of Wihgt) Ha ypoBHE ropu30HTa C HyM-
myiutamu Nummulites prestwichianus (Lower
Barton Beds, Highcliff Member A2, samples
2066, 2166) B KOMIUIEKCAaX MPHUCYTCTBYIOT
Reticulofenestra reticulatum, R. umbilicus,
Corannulus germanicus, Clathrolithus spino-
sus, Lithostromation perdurum, Sphenolithus
furcatolithoides, Chiasmolithus solitus, Heli-
cosphaera compacta. Heo0XoquMo OTMETHTH,
YTO yKa3aHHBIE OOpa3lbl 0TOOpaHbl TPHOIH-
3UTeNbHO B 12—14 M BbIlIEe MONOMBHEI OAPTOH-
CKUX OTJIOKCHHH B COBPEMEHHOM MOHHMAaHUM.
[IpuBeneHHbIC BUIBI OJJHO3HAYHO CBUACTEIIb-
CTBYIOT O TOM, YTO OTJIOKEHUSI HMXKHEro 0apTo-
Ha HE MOTYT OBITh JPEBHEEC BEPXHEH YacTH 30H
NP16 u CP14a (3osa CNE14 — Cribrocentrum
reticulatum, Agnini et al. [1]).

2. B o6pazue 2069 (3,9 m BbImIe 00pasia
2066, paspe3 Whitecliff Bay) ormeuaercs
nosiejieHue Buaa Reticulofenestra bisecta
(Dictyococcites bisectus), ucaezaer Chiasmo-
lithus solitus v Sphenolithus furcatolithoides.

3. Bun Sphenolithus obtusus, xapaxTepHbIi
JUIS OTJIOKEHUI OapTOHCKOro BO3pacTa, OTMe-
yaercsi ¢ obpasma 2177 B paspeze Alum Bay
(Middle Barton Beds, Naish Member C), uro
Ha 13—14 M BbImIe OT 0Opasua 2167.

4. Bun Corannulus germanicus TOSBIISCT-
cs ¢ ocHoBaHuUs 30HBI NP17 [14].

[IpuBeneHHbIE TaHHbBIC, C HEKOTOPOH AOJEH
YCIIOBHOCTH, TO3BOJISIIOT OTHECTH Ma4yKy HyM-
MYJIUTOBBIX TJIMH OAapTOHCKUX CJIOEB K 30HE
NP17 mkanet Maptunu u nonzone CP14b
mkaibl Okana u bakpu. 1o 30HamBHON mIKalie
Agnini et al. [1] nanHas 4acte pa3pes3a OmHO-
3HaYHO MOXKET OBITH COIOCTaBJIEHA C 30HOU
CNEI1S, xoropasi KOppeaupyercs ¢ BEpXHEH
yactbto xpoHa C18r u xponom C18n. Ilaneo-
MarHuTHBIC J1aHHbIE [7] MOATBEP>KIAIOT STOT
BBIBO/I.

Bo3spacT HuxHE#R yacTu OapTOHCKUX CJIOEB
(mecku bockom6 — Boscombe Sand Formatin)

Ha ore AHIIHUU, TPEANOI0KUTEIbHO, MOXKET
ObITH omperneneH HavyajaoM 30HbI NP16 Map-
tuan Wik 30HbI CNE14 Agnini et al. [1] u
(bUKCUpYeTCs TOSBICHHEM B KOMIUICKCE BH-
na Reticulofenestra reticulata (Cribrocent-
rum reticulatum), Kak ¥ OBIJIO TPEATIOKEHO
MepBOHAYaJIbHO [2, 3].

Crnemyet OTMETHUTb, YTO B OCHOBAHHMH TTAYKH
ruH ¢ Nummulites prestwichianus B pa3pese
Alum Bay ormeuaercsi ypoBeHb C KapMaHa-
MM, 3aMOJHEHHBIMM TajbKOM W TpaBuem [7],
YTO CBUETEIBCTBYET O IEPEpPhIBE B OCAJKO-
HaKoIjieHMH. BeposTHee Bcero, Bcsl Iadka
HYMMYJIUTOBBIX TJIMH BBIIIE 3TOTO YPOBHS OT-
Hocutes K 30He CNE15 Agnini et al. [1] wimn
k 30H¢ NP17 Martini [10], a orcyTcTBHE BUAA
Dictyococcites bisectus B OCHOBaHUH HyMMY-
JUTOBBIX IIUH (3TOT BUJ MosiBIsieTcs Ha 3,9 M
BBIIIIE TIOJIOIIBBI) MOXKHO OOBSICHUTH OOCTHEH-
HOCTBIO KOMILUIEKCOB B Hadaljie TPAHCTPECCUB-
HOTO JTara.

CoOTBETCTBEHHO, HUXHSS 4acTh OapTOHA
0 HYMMYJUTOBBIX IJIMH MOXET OTHOCHUTHCS
k 30He CNE14, a BepxHsis, BKIIOUasi HyMMYJIH-
TOBBIE IIMHEI, K 30HEe CNE15.

Pe3ynpraTel ucciienoBaHWT JUHOLMCT W3
paspesa Alum Bay (Isle of Wihgt) [6] moka3bi-
BaIOT, YTO BUI-UHJEKC Rhombodinium draco
MOSBIISIETCS. B OCHOBAaHWU HYMMYJIUTOBBIX
mMH OaproHa. J[aHHBIM BHUJ XapaKTepeH Uit
nom3onsl D10b GapTtoHckoro sipyca, U ypo-
BEHb €r0 TOSBICHUS NMPAKTHYECKH COBIAIACT
¢ ypoBHeM mosiBieHust Dictyococcites bisec-
fus, 4TO TOATBEPKIACT OTHECEHHE HYMMY-
JUTOBBIX IMIMH OapTOHA B CTPATOTUIIMYECKOI
MECTHOCTH K HAaHHOITAaHKTOHHO 30He CNE15
[1] wmm mom3one CPl14b [11] u 30me P13
(E12) Orbulinoides beckmanni mo mimaHkToH-
HbeIM popamuuudepam [13]. CooTBeTCTBEH-
HO, BO3pPAaCT HUXXHEHW TpaHUIIBl YKa3aHHBIX
30H U BO3pacT OapTOHCKHUX CJOEB JOJIKEH
onpeaensaTecs Ha ypoBHE ~ 40,5 MIHI., a HE
41,2 mua . [13].

B nanHOM ciydae uaet pedb TOJIBKO JIHIIb
0 BO3pacTe HUXKHEH 4acTh GapTOHCKHUX CIIOEB

16 Henpa [ToBomxes u [lpukacous ¢ Bein.98 « mait 2019 .
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B CTPATOTHIIMYECKOW MECTHOCTU Ha Iore AH-
IMM U HE paccMaTpUBaeTcsl BOIPOC O CTpa-
TUTpaduIeCcKOM 00bEME CaMOTro 0AapPTOHCKOTO
apyca, Tak Kak ero o00beM M, COOTBETCTBEHHO,
BO3pacT HIDKHEW TpaHHIBl 10 HACTOSIIETO
BpPEMEHH HE OTpE/ICTICHBI.

Juckyceus

Brimen3noxkeHHbIE MaTepuaitbl MOKa3bI-
BaIOT, YTO NMPUMEHEHUE 30HAJBHBIX MIKAI,
pazpaboranubix B 60—70-e roger XX Beka
M0 HAaHHOIUIAHKTOHY B JIFOTETCKO-0apTOHCKOM
WHTEpBajie CTpaTurpaGpuIecKoil MIKaIbI, B
3HAQUUTEJIBHOW CTENEHH 3aTPYAHEHO M MOPOU
MIPOCTO HEBO3MOXKHO TI0 PSy NMPUYHH, OCHOB-
HOW W3 KOTOPBIX SIBISETCS HEBO3MOXXHOCTH
TOYHOTO yYCTAHOBJICHHS TPAHMWII 30H, BbIJICIICH-
HBIX aBTOPAMH 30HATBHBIX IITKAJ.

[Ipobnema ycraHoBiIeHUsI 00beMa, OIpene-
JICHUs] TPAHUI] U YCTAHOBJIEHUS CTpPATOTHIA
OapTOHCKOTO spyca BO MHOTOM Ipeonpese-
JieHa UMEHHO HEBO3MOXKHOCTBIO NMPUMEHEHHS
«CTaHJAPTHBIX» 30HAIBHBIX IIKAJ 10 HAHHO-
TUTAHKTOHY.

B HacTosimiee BpeMs BO3pacT HHUKHEH
rpaHuIbl 0apTOHCKOTO spyca OMpeAeNieH IO
YPOBHIO BepxHeW rpanuiibl xpoHa Cl9n, HO
He 00OCHOBAaH MaNlCOHTONOTUYECKU (pHC. 3).
Hcxons w3 pe3ynbTaToB H3y4YeHUs] HAHHO-
IJIaHKTOHA, AMHOUUCT M (popamuuudep, a
Tak)ke MPUHUMAsi BO BHUMaHUE HAIMYHE Tie-
pepbIBOB 10 psixy paspe3oB Cesepnoro Ilpen-
kaBka3bs, Kpeima, Eprenei, BopoHexckon
AHTEKJIM3bI, HAMEYACTCSI TPH BO3MOXKHBIX Ba-
pUaHTa MPOBENCHUS HWXXHEW TpaHHIBI Oap-
TOHCKOTO sipyca: 1 — Ha ypOBHE MacCOBOTO
nosiBienust Discoaster bifax, 2 — Ha ypOoBHE
nossiienust Cribrocentrum reticulatum, 3 — Ha
ypoBHe mosiBneHust Dictyococcites bisectus n
Rhombodinium draco, 910 B TIOCIETHEM CITy-
Yyae COBMAJAaeT C YPOBHEM HW)XHEW TI'paHUIIbI
OapTOHCKUX IIIMH AHIIIUU.

He uckiioueHo, 4to Bo3pacT HUXKHEH rpa-
HUIIBI 0APTOHCKOTO SpyCca MOKET OBITh OMYIIEH
JI0 ypOBHS HMKHEW rpaHulibl 30HbI CNE12,
YTO MPHUOIU3UTENIEHO COOTBETCTBYET HUKHEM
rpaHuIe KyMCKOU cBUTHI [IpeakaBkasbsi.

3akJ/ouenne

Haubonee nepcrieKTHBHBIMY B IUIAHE U3Y-
YCHHSI M3MCHCHHI KOMILUIEKCOB HAHHOIUTAHK-
TOHAa M CO3JIaHMSl KOHJIWIIMOHHOW 30HAIIBHOMN
IIKaJbl 10 HAHHOTUIAHKTOHY Jisi JIFOTETCKO-
OapTOHCKOTO MHTEpBaJia SIBJSIOTCS, IO Hallle-
My MHEHHIO, pa3pe3nl [IpenkaBkasbs W 1ora
Pycckoil mIHMTBHI MO HECKOJBKUM MPUYHHAM:
1) pa3pe3bl CI0KEeHBI KapOOHATHBIMH IOPO-
namMu, ONaronmpuUsTHBIMU JJI U3yYEHUS MH-
KpodayHbl 1 HAaHHOIIJIAHKTOHA; 2) BO MHOTHX
paspesax BbIJEJIEHBl JUHOLMCTHI, KOTOPBIE
MOTYT OBITh CBS3YIOIIUM 3BEHOM MEXAY Kap-
OOHATHBIMU pa3pe3aMu Iora U MPEerMYIIeCT-
BEHHO TEPPUTCHHBIMU pa3pe3aMu CEBEPHBIX
yacteil OacceiiHa; 3) B pa3pesax JOCTaTOYHO
XOPOIIO BBIACISIOTCS JTUTOJIOTUYECKU 000-
COOJICHHBIC CBUTHI U CIIOH, OTPAKAIOIIUE H3-
MEHEHUS TIOJIOKEHHsI YPOBHSI MOPCKOTro Oac-
ceiiHa W TeMmmeparypHbie KoineOaHus; 4) 1o
OCHOBHBIM OTOpPHBIM pa3pe3am [Ipenkas-
Ka3bsl YK€ BBINOJIHEHBI MAJICOMArHUTHBIC WC-
cleloBaHusA, S5) OOJBIIMHCTBO Pa3pe30B JO-
CTYITHBI ISl M3YyYEHUS W TIOYTH HE TPeOyroT
JIOTIOJTHATETHHBIX BCKPBIIIHBIX PadoT.

[TpoBeneHHBIe MCCICIOBAHNS HAHHOILIAHK-
ToHa B pazpe3ax CeepHoro Kamkaza (p.Xey),
Kpemva (baxuucapaii), CeBepubix u FOxHbIX Ep-
reHer (crparorunveckas ckB. Kepecra, ckB. 84,
85, 45 A u np.), Boponexckoii antekmu3bl (Kan-
TEMUPOBKA), YKpauHbl (apacTpaToTUIl KHEB-
CKOM CBUTHI — XaJenbe), a TAKKe MajJeoMarHuT-
HBbIE HCCIEAOBaHHS pa3pe3oB mo p.Xey, p.Ky-
0aHb W JIp. BBIIBWIM DS CTpaTturpadudecku
3HAUMMBIX YPOBHEH TMOSBIEHUS W HCYE3HOBE-
HUSI HAHHO(OCCWIIMH, YTOYHUIN cTparturpadu-
YEeCKOE MOJOKEHUE MaJIeOMAarHUTHBIX XPOHOB,
ObUTH OTpeJieNieHbl YPOBHH MHOTHX TeMIIepa-
TYpHBIX MaKCHMYMOB, YTO IO3BOJISIET Ooee
00OCHOBAHHO U JICTAJBHO IMOJOWTH K BBISICHE-
HUIO MCTOPHUU Pa3BHUTHSI MAJICOTCHOBBIX Oaccei-
HOB. Pe3ynbrarsl uccienoBaHuii JHOTETCKO-0ap-
TOHCKOTO MHTepBaia 1o p.Xey u EpreHuHcko-
My PETHOHY, KOTOPBIC MOTYT OBITh KITFOUEBBIMH
IIpY OMpEeJEieHNH Bo3pacTa U o0beMa OapToH-
CKOrO sipyca, OyayT NpeaCTaBJIeHbI B CTaThe 2.

18 Henpa [ToBomxes u [lpukacous ¢ Bein.98 « mait 2019 .
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Puc. 3. Bo3amo:KHbIe yPOBHHM NPOBEACHUS HIKHEH IPaHUIIBI 6APTOHCKOro sApyca

Ilpunoscenue: @omomaodnuyvt 1-2. Buabl-MHAEKCHI U AJbTEePHATHBHbIE BHIbI HAHHO-
IVIAHKTOHA, HCNOJb3yeMble NMPH CO3IAHMM 30HAJBbHBIX HIKaJ (110 MarepuagaM H3y4yeHHs
paspesoB IIpeaxaskasss, [Ipuapanbs, Kpema, Pycckoit ITnardopmer) (ctp. 20-23)
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1. Discoaster lodoensis Bramlette & Riedel, 1954. Menkas nsarunyueBas ¢opma. O6p.103,
unpckuit apyc, 3oubl CP12a, CNE6, p. Xey, Cesepnbiii KaBka3 (komiekuus B. H. benbsmoBckoro,
2000 r).

2. Discoaster lodoensis Bramlette & Riedel, 1954. Menkas nsarwitydeBas ¢popma. O6p.101,
urnpckuit spyc, 30061 CP12a, CNE6, p. Xey, Ceepnbiii KaBkas (komieknust B. H. benssimoBckoro,
2000 r).

3. Discoaster sublodoensis Bramlette & Sullivan, 1961. O6p.103, unpckuii spyc, 3ous1 CP12a,
CNE§6, p. Xey, Cesepnbiit KaBka3 (komutekuus B. H. benbsimosckoro, 2000 r).

4. Discoaster sublodoensis Bramlette & Sullivan, 1961. O6p.77, ocHOBaHHE JIIOTETCKOTO Apyca,
306l CP12b, CNES, Mbic AkTyMCyK, [Ipnapanse, Y30ekucran (komnekuus H. I. My3buiesa).

5. Discoaster sublodoensis Bramlette & Sullivan, 1961. O6p.77, ocHOBaHHE JIIOTETCKOTO sIpyca,
30HBI CP12b, CNES, mbic AkTyMCyK, [Ipnapanse, Y36exkucran (komekiust H. I. My3suiesa).

6. Blackites inflatus (Bramlette & Sullivan, 1961) Kapellos & Schaub, 1973. O6p.51, HuxHss
LACTh JIIOTETCKOTO sipyca, 30Hbl CP13a, CNE9, mbic Aktymcyk, [Ipuapanse, Y30ekuctan (Kosiek-
nus H.T. My3buiea).

7-10. Blackites inflatus (Bramlette & Sullivan, 1961) Kapellos & Schaub, 1973. O6p.77, ocHoBa-
HUE JII0TeTCKOrO sipyca, 30H61 CP12b, CNES, Mbic AkTymcyK, [Tpuapanbe, Y30ekucTaH (KOJUTSKITHS
H.T. My3buieBa).

11. Blackites piriformis (Pavsic in Khan et al., 1975) Aubry, 1999. O6p.77, ocnoeanue nromem-
ckoeo sipyca, 3oubl CP12b, CNES, mvic Axmymcyx, Ilpuapanve, Y30exucman (konnexyus H. I My-
3bL1e6a).

12. Blackites piriformis (Pavsic in Khan et al., 1975) Aubry, 1999. O6p.131 A, ocnosanue nio-
memckoeo sipyca, souvt CP12b, CNES, p. Xey, Cesepnviii Kaskasz (konnexyusi 3. A. Monocmoeckoeo,
1980 2)

13. Nannotetrina alata (Martini, in Martini & Stradner, 1960) Haq and Lohmann, 1976. O6p.51,
HWKHSISL 4acTh JIIOTETCKoro sipyca, 30HbI CP13a, CNEY, mbic Axktymcyk, [Ipuapanse, Y30ekucran
(xomnexuust H.T. My3biiesa).

14. Nannotetrina alata (Martini, in Martini & Stradner, 1960) Haq and Lohmann, 1976. O0p.46 0,
HWKHSISL 9acTh JIIOTETCKOTO sipyca, 30H6I CP13b, CNE10, mbic Aktymcyk, [Ipuapanbe, Y30eknucran
(xomnexnust H.T. My3buiesa).

15. Nannotetrina fulgens (Stradner, in Martini & Stradner, 1960) Achuthan and Stradner, 1969.
O06p.51, ocHoBanue mroTETCKOIO sipyca, 30HbI CP13a, CNE9, mbic AkTyMcyK, [Ipnapanse, Y30ekuc-
taH (komnekuus H. . My3buiera).

16. Nannotetrina fulgens (Stradner, in Martini & Stradner, 1960) Achuthan and Stradner, 1969.
O06p.37, BepxHsA 4acTh IIOTETCKOTO sipyca, 3086l CP14a, CNE13, Mbic Aktymcyk, [lpuapanse, ¥3-
oexucran (komwteknus H. . My3buiesa).

17. Nannotetrina cristata (Martini, 1958) Perch-Nielsen, 1971. O6p.77, ocnosanue ntomemckoeo
apyca, 3ouel CP12b, CNES, mwic Akmymcyk, Ilpuapanve, ¥Y36exucman (konnexyus H. I My3vinesa).

18. Blackites cf. gladius (Locker, 1967) Varol, 1989. O6p.53, ocnosanue momemckoeo sapyca,
soubl CP13a, CNEY9, mwic Akmymcyk, Ipuapanve, Y30exucman (konnexyus H. I Mysvinesa).

19. Sphenolithus perpendicularis Shamrock, 2010. O0p.51, HHXKHSAS YacTh JIOTETCKOTO sipyca,
306l CP13a, CNE9, mpic Axktymcyk, [Ipuapanse, Y36ekuctan (xkomutekius H. I. My3binesa).

20. Sphenolithus perpendicularis Shamrock, 2010. O6p.51, HIKHSAS YaCTh JIOTETCKOTO sSpyca,
30HbI CP13a, CNE9, mbic Aktymcyk, [Ipuapanse, Y30ekucran (komutekuus H. I. My3buiesa).

21. Sphenolithus furcatolithoides Locker, 1967. O0p. 43, cpeqHsis 4acTh JIFOTETCKOTO sIpyca, 30HbI
CP13c, CNEI11, mbic AkTymMcyK, [lpuapanbe, Y36ekucran (komnekuus H. I My3biiesa).

22. Blackites cf. gladius (Locker, 1967) Varol, 1989. O0p. 43, cpennsis 4acTh JIOTETCKOTO spyca,
30HbI CP13c, CNEI11, mbic AkTymCyk, [Tpuapanbe, Y30ekucran (komteknus H. I. My3buiesa).

23. Coccolithus staurion Bramlette & Sullivan, 1961. O6p. 43, cpeaHsist 9acTh JOTETCKOTO spyca,
30861 CP13c, CNE11, Mbic AkTyMCyK, [Ipnapanse, Y36ekucran (komutekius H. I. My3sinesa).

24-25. Chiasmolithus solitus (Bramlette and Sullivan, 1961) Locker, 1968. O6p. 43, cpenusis
4acTh JIOTETCKOTO sipyca, 30HbI CP13c, CNE11, mbic Aktymcyk, [Ipuapanbe, Y30ekuctan (Koyiek-
s H.T. My3buiesa).

doro 1-7, 9, 11-18, 22-24 cHATHI B OOBIYHOM CBETE.

®oro 8, 10, 19-21, 25 cHATHI B MOJISIPU3OBAHHOM CBETE.
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1-2. Coccolithus gigas Bramlette & Sullivan, 1961. O6p.16, cpeanHa TIOTETCKOTO Ipyca, HOBOIABIOBCKAsI
cBuTa, 30H6I CP13b, CNE10, kapsep niemeHTHOTO 3aB0ja, baxuncapaii, Kpsim (komunekmnus B. A. Mycarosa).

3. Coccolithus gigas Bramlette & Sullivan, 1961. O6p.25, cpeauHa JIOTETCKOTO Apyca, MOJOUIBA KYMCKOM
cBUTHI, BepxHsst yacTh 30H CP13 ¢, CNE12, kapbep nemenTHOro 3aBoaa, baxuucapaii, Kpbeim (Koyekimst
B. A. Mycaroga).

4. Blackites gladius (Locker, 1967) Varol, 1989. O06p.22, BepxHsisi 4aCTh JIFOTETCKOTO SApyCa, HOBOIIABJIOB-
ckas cButa, 30HpI CP13 ¢, CNE12, xapbep memeHTHOTO 3aBoja, baxuncapaii, Kpsim (komnekmust B. A. Myca-
TOBA).

5. Discoaster saipanensis Bramlette & Riedel, 1954. O6p.22, BepXHsisl 4acTh JIOTETCKOTO Spyca, HOBOIaB-
noBckas ceuta, 30H6I CP13 ¢, CNE12, kapbep 1ieMeHTHOTO 3aBoja, baxuucapaii, Kpsim (komekius B. A. My-
caroBa).

6-8. Discoaster bifax Bukry, 1971. O06p.25, cpenyHa JIOTETCKOTO sApyca, MOJONIBa KYMCKOH CBHTHI, BEPX-
Hsis1 yacTh 30H CP13 ¢, CNE12, kapwsep meMeHTHOTO 3aBojia, baxuncapaii, Kpeim (komtekius B. A. Mycarosa).

9. Reticulofenestra umbilicus (Levin, 1965) Martini & Ritzkowski, 1968 <14mk. O6p.134, BepxHsis 4acTb
JIOTETCKOTO SIpyca, HIKHSA 9acTh KyMckor cBUTHL, 30HBI CP13 ¢, CNE12, p.Xey, CeBepusiii KaBka3 (komiek-
s B. H. benbsiMoBckoro).

10. Reticulofenestra umbilicus (Levin, 1965) Martini & Ritzkowski, 1968 >14mk. O0p.135, BepxHsist
YacTh JIFOTETCKOTO SIpyca, HIDKHSASI 4acTh KyMcKod cBHTHI, 30HBI CP14a, CNE13, p.Xey, CeBepnrrit KaBkaz
(xoymneknust B. H. beHbsMOBCKOTO).

11. Reticulofenestra umbilicus (Levin, 1965) Martini & Ritzkowski, 1968 >14mk. O06p.136, BepxHss
YacTh JIFOTETCKOTO SIpyca, HIDKHASI 4acTh KyMckod cBuTHI, 30HBI CP14a, CNE13, p.Xey, CeBepnrrii KaBka3
(xomexkuwmst B. H. benbsiMoBckoro).

12. Reticulofenestra umbilicus (Levin, 1965) Martini & Ritzkowski, 1968 >18mk. O06p.136, BepxHsst
YacTh JIFOTETCKOTO SIpyca, HIDKHASL 4acTh KyMckod cBuTHI, 30HBI CP14a, CNE13, p.Xey, CeBepnrrii KaBka3
(xomexknwmst B. H. benbsiMoBckoro).

13. Clathrolithus spinosus Martini, 1961. O0p.135, BepxHss 4acTh JIOTETCKOTO Apyca, HIKHSISA 9acTh KyM-
ckoii cButhl, 30HBI CP14a, CNE13, p.Xey, CeBepuniii KaBka3 (komnexknus B. H. benbsmoBckoro)

14. Coccolithus staurion Bramlette & Sullivan, 1961. O6p. 136, BepXHss 4acTh JIOTETCKOTO spyca, HHX-
Hss YyacTb KyMcKoii cBuThl, 30HbI CP14a, CNE13, p.Xey, CeBepublii KaBkas (komnekius B. H. beHbsiMoBcKkoro)

15. Coccolithus staurion Bramlette & Sullivan, 1961. O0p. 136, BepXHss 9acTh JIOTETCKOTO SIpyca, HIXK-
Hss YyacTb KyMcKoii cBuThI, 30HbI CP14a, CNE13, p.Xey, CeBepublii KaBka3 (komnekius B. H. beHbsiMOBCKoro)

16. Cribrocentrum reticulatum (Gartner & Smith, 1967) Perch-Nielsen 1971. O6p. 137, HuKHsS 9acTb
0OapTOHCKOTO sipyca, BEpXHsA 4acTh KyMcKoil cBUTHI, 30HBI CP14b, CNE1S5, p.Xey, CeBepuriit KaBka3z (xon-
nekuus B. H. benbsimoBckoro).

17. Corannulus germanicus Stradner, 1962. O6p. 137, HIKHsISI YacTh OAPTOHCKOTO spyca, BEPXHSS 9acTh
KyMcKo# cBuTHI, 30H6I CP14b, CNE15, p.Xey, CeBepnsriii Kaka3 (koiwiekuus B. H. benbpsiMoBckoro).

18. Corannulus germanicus Stradner, 1962. O6p. 138, HIKHSSA YacTh OAPTOHCKOTO SApyca, BEPXHsS YacTb
KyMckoil cBuThl, 3061 CP14b, CNE15, p.Xey, Ceepnblii KaBkas (komnekius B. H. benbsaMoBckoro).

19. Helicosphaera compacta Bramlette & Wilcoxon, 1967. O6p. 137, HiKkHSS 4acTh 6apTOHCKOTO spyca,
BEpXHsA yacTh KyMcko cBUTHL, 30HBI CP14b, CNE15, p.Xey, CeBepnbiii KaBkas (komnekuus B. H. benbsamos-
CKOTO).

20. Helicosphaera compacta Bramlette & Wilcoxon, 1967. O6p. 138, HikHSS 4acTh OapTOHCKOTO sApyca,
BEPXHsS yacTh KyMcKoi cBUTHL, 30HBI CP14b, CNE15, p.Xey, CeBepnbiit KaBkas (komiekuus B. H. benbsamos-
CKOTO).

21. Dictyococcites bisectus (Hay, Mohler and Wade, 1966) Bukry and Percival, 1971. O6p.139, HkHss
yacTh 0apPTOHCKOTO sipyca, BepXHssA 4yacTh KyMckoi cBuThl, 30HBI CP14b, CNE15, p.Xey, CeBepurlii KaBkas
(xomnexuust B. H. benbsiMoBckoro).

22. Dictyococcites bisectus (Hay, Mohler and Wade, 1966) Bukry and Percival, 1971. O6p.141, HmxHss
yacTh 0apPTOHCKOTO sipyca, BepXHss 4yacTh KyMckol cBuThl, 30HBI CP14b, CNE15, p.Xey, CeBepurrii KaBkas
(xomnexnust B. H. berbsiMoBckoro).

23. Isthmolithus recurvus Deflandre in Deflandre and Fert, 1954. O0p.147, HIKHsIS yacTh MpuabOHCKOTO
sipyca, OCHOBaHHE OeNOTIMHCKON CBUTHI, 30Ha CP15b, Bepxuss monoBuna 30HI CNE18, p.Xey, CeBepHblii
Kagka3s (komneknus B. H. benbsimoBckoro).

24. Chiasmolithus grandis (Bramlette & Riedel, 1954) Radomski, 1968. O6p.1 I', kposist 6apToHCKOTO/
OCHOBaHHE MTPUAOOHCKOTO? Apyca, KPOBIs KyMcKoii cBUTHI, 30HBI CP15a, CNE17, . Kazan-Tam, r. baxunca-
paii, Kpeim (xomnexmus B. A. Mycarosa).

25. Chiasmolithus oamaruensis (Deflandre, 1954) Hay et al., 1966. O0p.1 I, kpoBist 6apTOHCKOT0/0CHO-
BaHHME MPUAOOHCKOTO? sipyca, KpoBisl KyMckoil ¢cBuThl, 30HbI CP15a, CNE17, r. Kazan-Tam, 1. baxuucapaii,
Kpeim (xomeknust B. A. Mycaroga).

26. Chiasmolithus oamaruensis (Deflandre, 1954) Hay et al., 1966. O6p.7 I, ocHOBaHuE MpHabOHCKOTO
spyca, MoJIoNBa aTbMUHCKOH cBUTHI, 30HBI CP15a, CNE17, 1. Kazan-Tam, r. Baxuncapaii, KpeiM (Kosmexrst
B. A. Mycaroga).

Henpa [ToBomxbs u Ilpukacnus « Bein.98  mait 2019 . 23



Cmpamuzpagus
JJureparypa

1. Agnini C., Fornaciari E., Raffi 1., Catanzariti R., Pélike H., Backman J., Rio D. Biozonation and
biochronology of Paleogene calcareous nannofossils from low and middle latitudes //Newsletters on
Stratigraphy.— 2014.— V.47.— P.131-181.

2. Aubry, M.-P., (1983). Biostratigraphie du Paléogene épicontinental de I'Europe du Nord-Ouest.
Etude Fondée sur les Nannofossiles Calcaires. Documents des laboratories de géologie Lyon, 89: 1-317.

3. Aubry, M.-P., (1986). Palacogene calcareous nannofossil biostratigraphy of northwestern Europe.
Palaeogeography Palaeoclimatology Palaeoecology, 55: 267-334.

4. Bukry D., Supplementary modification and introduction of code numbers to the low-latitude
coccolith biostratigraphic zonation (Bukry 1973, 1975) //Marine Micropaleontology.— 1980.— V.5.—
P.321-325.

5. Bown P.R., Newsam C. Calcareous nannofossils from the Eocene North Atlantic Ocean (IODP
Expedition 342 Sites U1403-1411). Journal of Nannoplankton Research,2017.— V.37.— Ne 1.— P.25-60.

6. Bujak J.P. Proposed Phylogeny of the Dinoflagellates Rhombodinium and Gochtodinium
//Micropaleontology.— 1979.— V.25.— Ne 3.— P.308-324.

7. Dawber C.F., A.K. Tripati, Galee A.S, MacNiocaill C., Hesselbo S.P Glacioeustasy during
the middle Eocene? Insights from the stratigraphy of the Hampshire Basin, UK //Palacogeography,
Palaeoclimatology, Palacoecology.— 2011.— V.300.— P.84—-100.

8. Fornaciari E.; Agnini C.; Catanzariti R.; Rio D.; Bolla E. M., Valvasoni E. Mid-Latitude calcareous
nannofossil biostratigraphy and biochronology across the middle to late Eocene transition. Stratigraphy,
2010.— V.7.— Ne 4.— P.229-264.

9. Gebhardt H., Coric S., Darga R., Briguglio A., Schenk B., Werner W., Nils Andersen N., Sames B.
Middle to Late Eocene paleoenvironmental changes in a marine transgressive sequence from the northern
Tethyan margin (Adelholzen, Germany) //Austrian Journal of Earth Sciences.— 2013.— V.106/2.—
P.45-72.

10. Martini, E., (1971). Standard tertiary and quaternary calcareous nannoplankton zonation. In:
Farinacci, A. (Editor), Proceedings of the second planktonic conference, Rome, 1970, Rome, P.737-785.

11. Okada, H. & Bukry, D., (1980). Supplementary modification and introduction of code numbers to
the low-latitude coccolith biostratigraphic zonation (Bukry, 1973; 1975). Marine Micropaleontology, 5:
321-325.

12. Steurbaut E. Ypresian // Geologica Belgica.— 2006.— V.9/1-2.— P.73-93.

13. Vandenberghe N., Hilgen F.J., Speijer R.P., Ogg J. G., Gradstein F. M., Hammer O., Hollis C.J.,
Hooker J.J. The Paleogene Period //in The Geologic Time Scale 2012, Editors Felix M. Gradstein,
James G. Ogg, Mark D. Schmitz, Gabi M. Ogg, 2012.— V.2.— P.8§55-921.

14. Young J.R., Bown P.R., Lees J.A. (eds) Nannotax3 website. International Nannoplankton Asso-
ciation. 21 Apr. 2017. URL: http: //ina.tmsoc.org/Nannotax3

24 Henpa [ToBomxes u [lpukacous ¢ Bein.98 « mait 2019 .





