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INPEJAUCJIOBHUE

Uzyuenne uCKomaeMbIX MHUKPOQOCCHIMI SBJISIETCS HEMPEMEHHOW COCTaBHOM 4acTbiO
(GyHIaMEHTaNbHBIX HAay4YHBIX HCCIEIOBAaHMH B O0ONAaCTH MHKPONAJICOHTONOTHH, a 3HAuCHHUE
MUKPOOPTraHU3MOB KaK IOKa3aTeleil IKOIOTHIeCKUX M3MEHEHHH, MPOUCXOIUBIINX B COBPEMEHHBIX U
JPEBHUX MOPCKHX U IPECHOBOAHBIX OaccelfHax, BO3PACTaeT C KaXKAbIM T'OI0M.

HUccnenoBanus B 06J1aCTH MUKPOIIATICOHTOJIOTHHU B TTOCIEAHUE 06l HA0UparoT Temibl. 06 3ToM
CBHUJICTENBCTBYET mpoBeaenue 15 Beepoccuiickux MHUKpONaneoHTONOrMYeCKUX COBEIIaHUN, HAaUnHAas
¢ 1956 roma. B pabote nocnemnero XV Beepoccuiickoro MUKponanseoHTOIOTHYECKOTO COBEIAHMUS,
Kotopoe coctostiock B 2012 roxy B r. Ienenmkuke, npussiio ydactue 185 cmernmanuctoB u3 38
roposioB mupa (28 ropogos Poccun, 6 CHI" u 4 3apyOexHbIX), IpeacTaBUBIINX 87 TOKIaI0B
no mpobieMaM MHUKpPOMAICOHTONOTHH, cTpaTurpaduu u maneoreorpaduu (haHEPO3OHCKUX
otTioxeHuit Poccum u OmmkHero 3apy0exbs, u3 136 omyO0IMKOBaHHBIX B TPY/ax COBEIIAHMS.
K magamy XV Bcepoccuiickoro MukpomnaneoHTonorndeckoro CoBemnanus Obl1 OImyOInKOBaH COOPHHUK
TpyoB o0muM obvemom 35,5 mewatHbIx sEcToB. B paboTe coBEIIaHMs MPUHSIIM y4yacThe 32
MOJIOJBIX CIIEIAAIINCTA.

XVI Beepoccuiickoe MuKponajiecOHTOJIOrHYeckoe coBelnanue « COBpeMeHHass MUKPOITaJICOHTOIOTHS
npoBoamiock B . Kanununrpane, Ha 6a3ze ATIIAHTHYECKOro OTAeineHusl THCTUTyTa OKEaHOJIOTHH
um. ILII. Hupmosa PAH (AO O PAH), ¢ 24 o 27 aBrycra 2015 roga.

Tpynst XVI Beepoccuiickoro MukpomnaneoHToIoruaeckoro copemanus « CoBpeMeHHas
MHKpOTIaJICOHTONOTHs coaepskar 109 crareil o miueHapHbBIM, CEKIMOHHBIM U CTEHJIOBBIM JTOKJIaJaM.
B pa6ore XVI Beepoccuiickoro MUkpomnaneoHToIorn4eckoro copemianus «CoBpeMeHHast
MHUKPOTIaJICOHTONOTUS» NPUHSUIN ydyacTue 6onee 200 BeLymux yUeHbIX U3 pa3HbIX ropoaoB Poccuu. B
HacTosIIeM COOpHUKE TpecTaBieHbl MaTepuansl 170 generatos, cpenu KOTOpsIX 1/3 cocTaBisitoT
CTYACHTBI, MaruCTpaHThbl, aCIIMPAHTBI U MOJIOJAbIC COTPYIHUKHU.

Cogermanye NpoBOJMWIOCH B paMKaxX OJWHHAIINATH CECCUM:
1. O6uwme noknanasl: Mckonaemble 1 COBpeMEHHbIE MUKPOOPTaHU3MBbI KaK HHIUKATOPbI CPEIbl
0OUTaHUS ¥ IPOMCXOXKIACHHS KU3HH Ha 3emJIe.
KoHomoHTHI na1e0305 U paHHEro Me303051.
Octpaxosl paHepo30sl.
Paauonsipun: oT mepBOro MOsBICHUS] B KEMOPHU JI0 COBPEMEHHBIX.
®opamuaHdEps haHEepo30sl.
Juaromoast propa xaitHO30s1.
HanHONnaHKTOH OT MajneoreHa 10 COBPEMEHHOCTH.
[MannaOMOpQBI.
Bonopocnu.
10. Mirankw.
11.TIpobGneMaTHKH.

A il

[Iposenenne XVI Beepoccuiickoro MUKpomaneoOHTOIOTHIECKOTO COBEIIIAHHUS NMEET BaKHOE
3Ha4YeHUE I Pa3BUTHS (pyHIaMEHTAIbHON OTEUECTBEHHON HAYKH, OTKPBIBAs MOJIOIBIM
CcrieuajiucCTaM MUPOKUE BOZSMOKHOCTH IJIsd O6y‘IeHI/I$I, YCOBEPUICHCTBOBAHUA CBOUX 3H3HI/II>1, oOmMmeHa
OITBITOM M YCTaHOBJICHUS HAYYHBIX KOHTAKTOB C YYCHBIMHU I10 cBOeH Ccricnuain3anuy, a TaKKE IJId
MOJTy4eHUs] HOBOM MH(OPMALMU O HAYYHBIX JOCTIKEHUAX B 00JIACTH MUKPOIIAaJIEOHTOJIOTHH.

IIpeoceoamens komuccuu no MUKpoOnaieoHmon0cuu
IIpobnemnoeco cosema npu Omoenenuu buonocuu PAH
0oxkm. 2eon-muH. Hayk Buwmnescrkas B.C.



AWM. Kamoiina
(MCK POCCHH)

K YYACTHHUKAM XVI BCEPOCCHIACKOI'O
MUKPOITAJIEOHTOJIOTHYECKOI'O COBEIIIAHUA « COBPEMEHHA
MHUKPOITAJIEOHTOJIOI U51»

Hoporue koJsierun!

IIpuBercTByr0 Bac ¢ HadaioM 16-ro coBemiaHus IO BaXHEHUIIEMy pasneiy
NAJICOHTOJIOTHH — MHKpPOMaJeoHToJIoruu. M MMeHHo, B CBs3M C roOuiieeM mpoBeaeHus 15
COBELIaHUH, X049y HAaIlOMHUTH KOE-YTO U3 UCTOPUM HALIEH HAYKH — IIPEXKAE BCErO O HAIINUX
JIOPOTUX YUYHUTEISAX — €€ OCHOBATEISX.

K ocHoBarensiM HayKu sl OTHOIIY HE TE€X YUYEHBIX, KOTOPbIE OTKPBUIN YTO-TO HOBOE (3TO
— IEpBOOTKPBIBATENH), @ TeX, KTO Hayalj, 00ecre4yns M pa3BUI MHTEHCHBHOE BOBJICUEHHE
HOBBIX TPYII OPraHU3MOB B IIPAKTUYECKYIO T'€O0JIOTHIO, TEX, KTO OPraHU30Ball KOJUIEKTHUBHI,
n1abopaTopuH, Te€X, KTO CO3/1aJ HOBbIE OTEUECTBEHHbIE Hay4Hble HMIKOJBI. MM ObUI OCBALIEH
MO# naBHMM foknan Ha 34-i roguuHou ceccum [laneonTtomornueckoro obmectsa (1988 r.,
baky).

Komenr 20-x u 30-¢ rogsl MOXKHO C TOTHBIM IpaBoM Haseath BECHOW
OTEYECTBEHHOM MWKPOITAJIEOHTOJIOI' MM, Korna MMEHHO MHKPO(AyHHCTHI, U
NAJIMHOJIOTH AaKTUBHO OTKJIMKHYJIUCh Ha TpeOoBaHUS OypHO pa3BUBAIOIMICHCS TOPHO-
Te0JIOTUYECKON OTPACIIH.

[Iepeuncirro TOIBKO INIABHBIX YYEHBIX. BCilylanTecs B 3TH CIIaBHbIE HMEHA.

OcHoBaTensIMH Hay4HBIX LIKOJI [T0 ME€30301CKO-KaltHO30MCKUM opaMUHU(pEepaM CTallu
Anekcannp BacunseBuu ®Dypcenko m Huna HukomaeBna Cy000THHA, MO TaICO30MCKUM
dopamunugepam — Jlarmapa MakcumuinnanoBHa Paysep-UepHoycoBa; MO MaJMHOJOTHH —
Bamum Cepreesuu [lopenkuii, Codppss Hukxomaesna HaymoBa, Bmagumup IlonmkapmoBud
I'pnuyk, Enena JImutpuenHna 3aknunckas, Mpuna Murpodanosna [TokpoBckas; nmo
octpakoaam — A. B. IlIseitep, Mennens Haymosuu I'pamm, B nocneBoeHHble rojsl — ML.U.
Manpensmiram, B.I'. EropoB u Enena HuxonaeBna IlosmenoBa. OcHoBarensiMu HaydHOU
HIKOJIBI IO paauoisipusM Obutn Anekcanap BacunbeBnu XabakoB u Panca AnexcannpoBHa
JIunman, Ha HOBYIO CTYNIEHb UX M3YYEHHs B HaLIEH CTpaHEe NMOAHSUI 3TUX IPOCTEHUILNX YK€ B
70-e¢ ronel bopuc bopucosnu Hazapos. K ocHoBarensiM HayqHOW MIKOJIBI IO KOHOJOHTAM
cupaBeyIMBO MOKHO oTHecTH Onera CrenanoBuda Bsnosa, Tamapy BnagumuposHy
MarmikoBy u 31paBctBytomiero Urops Cepreesnua bapckoBa. Hayunas mkona 1uaToMHuCTOB
o0si3aHa Tpynam yxe ynomsHyroro B.C. ITopenkoro, Banentunst Cepreesus! 1llenrykoBoii-
[Topeukoii, Anacracuu [lanteneiimonoBHbI XKy3e.

B nenom xe Heo0X0AMMO 0c000 OTMETUTH B OpraHU3aLUuHU, KOOPIUHALIMU U Pa3BUTUU
MHUKPOIAJICOHTOJIOTUYECKUX UCCIIEN0BAHMM BhLaromytocsa posb .M. Paysep-UepHoycoBoi,
KOTOpasi MO CHpPaBeJIMBOCTU ObLIa YAOCTOEHa BBICIIEH Harpaabl CTpaHbl — JIeHMHCKOI
IIPEMUMU.

MHe BbIIIa0 CYaCThE MOYTH BCEX MOUX CTAPILIUX KOJIJIET HE TOJIBKO XOPOILIO 3HATh, HO
¥ CO MHOTUMH paboTaTh, a C HEKOTOPHIMU JIPYXKUTh. Bce OHM ObLTN BBIJAIOUIMMUCS YUSHBIMH,
3aMeYaTeNIbHBIMU JII0/IbMU, KOHEYHO, KaKIBIH CO CBOMMH OCOOCHHOCTSMH, HO MpPEIaHHBIMU
CBOEMY JieNly U pabOTaloIMMHU Ha pe3yabmam. ITO X04y B 0COOEHHOCTH MOTYEPKHYTh.

MomHbeIM  TOMYKOM K HIMPOKOMY Pa3sBUTHI0 MUKDPOIAJICOHTOJIOTHMU  IOCIIE
OTeyecTBEHHON BOMHBI CTAJIO0 COCTABJIEHHUE ['0CYy1apCTBEHHBIX T'€0JIOTHYECKUX KapT CTpaHbI
pasHbIX MacimtaboB. B 1955 r. Ob1 oOpazoBaH MexBeOMCTBEHHBIN cTpaTUrpadudeckui
komuter CCCP. U, ecnu He ommbaroch, To yxke B 1956 r. I'eomornyeckuit uncruryr AH
CCCP, a xonkperHo Jlarmapa MakcuMuiIMaHoBHa ¢ KoJuleramu opraHusoBaia IlepBoe
COBELIaHUE 110



MUKPOIaJICOHTOJIIOTMH, KOTOPOE Ha3bIBAIIOCh KOOPAMHAIIMOHHBIM (Tak u o YetBepToe). Toraa
OBLJIO OYEHb BAXHBIM OPraHHW30BAaTh KOOPJIMHALMIO MHOIOYMCIEHHBIX MCCIIEI0BaHUMH,
MIPOBOJIUMBIX B YUPEKACHUAX pasNIUuHbIX BeAoMCTB. C 1956 1. Hayanm BBIXOJIUTh COOPHUKU
«Bompocsl Mukponaneonronorun». llepBeie coBemanus (M TepBble COOPHHUKH) OBLTH
MOCBAIIEHBI TOJNIBKO (popamuHudepam, HO yxke Ha yetBepToM (1963 r.) paborana cexius
octpako] (9 noknaaoB), a BCKOpe Oblla OpraHM30BaHa COOTBETCTBYIOIIAs mojakomuccus. Ha
YETBEPTOM K€ COBEIIAHWU C TMEPBbBIM U EIUHCTBEHHBIM [OKJIAJOM OO0 H3YyYEHHOCTH
panuonsipuii B CCCP Beictynmn AWM. JKamoiina.

[locnenyromue coBemaHus M IMOJAKOMHUCCHUU OXBaThbIBAIM Bce OoJblliee YUCIIO
MUKPONAJICOHTOJIOTMYECKUX TPYII, YTO €CTECTBEHHO OTPa)KaJoCh B YKa3aHHBIX COOpHUKAX.
Hampumep, B 30 Boimycke (1989 r.) momemensl ctathu o (dopamuHupEpax, OCTPaKOIaXx,
KOHOJIOHTAX, HAHOIJIAHKTOHE U INaTOMOBBIX. M3yueHue ocTpakoa paclipoCcTpaHUIIOCh Ha BECh
banepo30ii; HabUpaIl «aBTOPUTET» PATUOIIPUN U KOHOJAOHTHI, IEPEiiIs U3 MaIOU3y4eHHBIX
TPyNIl B TPYNIbl OPTOCTPATUTPAPUUECKUX OPraHM3MOB;, HAYAIOCh HCIOJIB30BAHUE TaK
HA3bIBAEMOT'0 HAHOIUIAHKTOHA (KCTaTH JaBHO MOpa O0TKa3aThbCs OT Oe3rpaMOTHOTO HAMTUCAHUS
«HaHO» uepe3 aBa «H». CM. «IIpakTndeckoe pykoBoACTBO 1o MuKpodayne», Tom 1. 1987). B
paboTe MOAKOMHCCHIA TTO pa3HbIM 00bEKTaM OBLITH HEKOTOPbIe 0ocobeHHoCTH. [lanuHonoru
CO3BIBAJIM U CO3BIBAIOT KOH(PEPEHIINH, U niepBast cocTosnachk B 1948 r. TolbKO OHU BBIYCKaIU
U BBIITYCKAIOT CIIPABOYHUKHU CBOUX CIIEIUATHMCTOB, BKJIIOYas IUAaTOMOJIOroB. OCOOEHHOCTHIO
paboThl pauoNISIPUCTOB ObUT BBIYCK K CEMHHapaM (HauuHas co 2-ro) Oubnuorpaduyeckux
CIPaBOYHUKOB. Mory COOOIINTH, YTO U3BECTHBINM OOTaHUK U aTMHOJIOT Maiis BnaaumuposHa
OmrypkoBa coOpajiia HOBEHIIINI MaTepuall ¥ OArOTOBMIIA YHUKAIBHBINA TPy «llamuHonorun
Poccun: OGuorpado-o6ubnuorpadpuueckuit crnpaBounuk». OH comepkuT Ouorpadum (c
NOpPTpETaMu) M CIUCKU padoT okoio 280 nmanuHonoros. Hanerocs, uto kaura oobemom B 100
YYETHO-U3/1aTeIbCKUX JTUCTOB BhIieT B u3aarensctse BCEI'EN B Hauane crnenyroniero roja.

Hanomuio, 4ro 3a mocieqHuEe JABa JAECATUJICTHS PYKOBOAWUTEIM M YJICHBI
MUKPO(PAYHUCTHYECKUX MOJAKOMHUCCUN MOATOTOBUIM M omybnukoBaiun 10 TOMOB cepuu
«IIpakTuyeckoe pykKoBOACTBO MO Mukpodayne», 1987-2005 rr.). Panee Obutn u3IaHBI
tpexTomHas «llaneonanunonorus» (1966) n «Ilpaktuueckas nanunoctparurpadpus» (1990).
CnpaBounuk «llanunonoru Poccun» Beien B 2013 rony.

Haxkoser, Henb3s1 HE OTMETUTh 3HAUUTENIbHBIN BKIa] [laneontonornueckoro oduiecTsa
B pa3BUTHE Hallel Hayku. PerysspHble TOOUYHBIE CECCHUU IO CYIIECTBY OOecnedusu
HETPEPBIBHOCTH 3TOTO Pa3BUTHUS, 3anOHss Niatus sl MeXIy COBEHIAHUSIMH, KOH(PEPEHIUIMU
U CEMHHAapaMH 110 MUKPOIIaJIE€OHTOJIOTUH.

Yro MOXKHO cKa3aTh B 3aKyroueHue «lcropuueckoi» 4acTu MOEro BCTYNHUTEIBHOIO
ciosa?

Pabotoit KomMuccun mo MHKpPOMAJICOHTOJIOTHH W €€ IMOJKOMMCCHI, CO3BIBA€MBIX
COBEUIAHWH W CEMHHApOB B CpeAHME JecaTuieTns XX BeKa M0 CYHIeCTBY Obuld
chOpMUpOBaHbBl U YKpEIUIEHBl OTEUECTBEHHBIE HAay4YHbIE UIKOJIBI CIEHUAINCTOB [0
pamuosApUsAM, OCTpaKoJaM M KOHOAOHTaM, U IIE€PEYUCIICHHBIE OPIraHU3MbI OE3yCIOBHO
pHOOpeNH cTaTyc opTocTparurpaduueckux rpynmn GayHsl. [1ocTosSHHO pacIUpsAINCh chepbl
npuMeHeHHus QopaMuHudep, NanuHOPOPM, ITUATOMOBBIX BOJOPOCIEH U JIPYTUX OOBEKTOB
MUKpomnajeoHTonoruu. He ciydaiiHo MUKpOIIaI€0HTOIOTH, OXBAThIBAIOIINE HE TaK y>K MHOTO
KPYIHBIX TPYINII OPraHU3MOB, 10 YACITY MCCIEI0BaTeNeH 3HAUUTEIbHO PEBOCXOAMIN YUCIIO
M3YYAIOIIUX OFPOMHOE KOJIMUYECTBO JPYTUX TPYIIIL.

UYro Mory cka3aTh 110 HAaUMHAIOLIEMYCSl COBEILAHUIO?

[Ipexxne Bcero, oOdYeHb paJ, UYTO OHO COCTOSUIOCH Onarogaps aKTHBHOM W
LIEJIEYCTPEMIIEHHON JEsATeNbHOCTH WwieHoB Oprkomurera. He 3Hato, KTO 3a 4TO OTBEdas, HO
UCKpEHHEe Xouy moOjarogapuTh 3a 3Ty TPYIHYIO paboTy BCeX 3aJeiCTBOBAHHBIX U
npenceaarens Komuccnu o MEKponanaeoHTOJIOTHH.



[Iporpamma coBemnanus o0mHMpHa ¥ pasHOoOOpa3Ha. M 3To xopomro. ['maBHOE, 4TOOBI
[TporpamMma Obia BeimoTHEHA. Cpeau TOKIaI0B, KOHEYHO, €CTh IUCKYCCHOHHBIE BOTIPOCHL. A
BOT OyIeT Jiu BpeMs IJisi JucKyccuid? DTo cinaboe MEeCTO BCEX COBPEMEHHBIX COBEIAHUM.
Kcraru, eciii BbI TOCMOTpPUTE HA TPOrPaMMbl MEPBBIX COBEIAHUN MO MUKPOTAJIEOHTOJIOTHH,
TO B HUX I[IOJIOBUHA BPEMEHHM OTBOAMJIACH Ha JUCKycCHH. Jlymaro, 4TO M C yKa3aHHOM
TPYIHOCTBIO BBl CIIPABUTECH.

Ectb y Menst onHo oOiee 3ameudanue no [Iporpamme. [Ipuunna ero B Tom, 4To ceifuac
MIOYTH HE ITPOBOJAATCS 0UCHB 3(P(PEeKTUBHBIE KOMIUIEKCHBIE CTPATUT paQHUECKUE UCCIIEIOBAHNUS.
Hacuurtan Bcero uersipe Aokiana B coaBTopcTBe ([mutpueBa u mp., BumneBckas u ap.,
Marynes u ap. u TecakoBa, YCTHHOBa), B KOTOPBIX PACCMOTPEHBI CTpaTUTpaduUIecKue
CUTyalldd IO JBYM MWJIM HECKOJbKMM TIpylmam opranusmoB. Jlymaio, 4To Ha 3Ty
«MHIUBUAYATU3AIMIO» TMaJICOHTOJOTMUECKUX HCCIIEIOBAHUM Haao0 OOpaTUTh BHHUMAHHE B
Pentennu Cosemnianus.

XKenarensHo, uT0oOHI pemenue CoBenanus ObIJI0 KOHKPETHBIM, UCXOS U3 UMEIOIIHXCS
MUKPOTIAJICOHTOJIOTMYECKUX PE3EPBOB  COBPEMEHHBIX BO3MOKHOCTEH.

W rnmaBHOoe — Hamo 3HATHP W BEPUTh, YTO 0O€3 MUKPOIAJICOHTOJIOTOB HE CMOTYT
«OOOUTUCH» HUKAKHE OTpPACiM TEOJOTHU, B TOM YHUCIIE HEMOCPEACTBEHHO CBS3aHHBIC C
MOJIC3HBIMU HMCKOMAeMbIMH. MUKPOTAIICOHTOJIOTHUYECKUE HCCIIEIOBAHUS BOCTPEOOBAHBI H
Bcerna OyayT BOCTpeOOBAHBI.

Mowu mnoxenaHusi BCEM COOpaBIIUMCS — HOBBIX TBOPYECKHX YCIEXOB WU J00OPOro
310pOBbsi!

Ouenb pan, uto opranuzoano XVI Becepoccuiickoe coBenianue, HayyHasi IporpamMmma
KOTOPOTO OXBAaThIBAET MOJHBIM CIEKTP COBPEMEHHOW MHKPOMAICOHTOJIOTHH (HaHEpO30sl.
MUKpOMaaeoHTOIOTHS JOKEMOPHS — 3TO, HABEPHOE, 0CO0asi BETBb.

Hanetrocs, uto perynsipaocts Becepoccuiickinx MUKpONaaeoHTOIOTHYECKUX COBEIIAHUMA
BOCCTAHOBHUTCA.

U cHoBa xenaw ydacTHUKaM (opyMa HOBBIX TBOPYECKHX YCIIEXOB, PE3ylbTaTUBHBIX
WCCJIEI0BaHMH, T0OPOT0 3I0POBBSI U ONITUMHCTHYECKOTO HACTPOCHU!

A. XKamoiiga

24 anpens 2015 r.
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2L_omonosov Moscow State University, Moscow
3Paleontological Institute of RAS, Moscow

B omopuom paspese Hwxuss bannoBka (ropa ChIpT), pacroiokeHOM Ha IOTe
CapatoBckoii obnactu B OeperoBoii mosoce mpaBoro 6epera Bosru B 2 kM or ¢. HuxHss
bannoBka B BerHeﬁ JaCTH OTYUCTIMBO BBIACIACTCA IBa KPYIHBIX “reoJOrmyecKux Tema’.
Huxuee — teppureHHo-kpeMHuctoe (37 M) OTHECEHO K QJITHIHCKOW HaJICBUTE, BEPXHEE —
rIHHUCTO-KapOoHaTHoe (19 M) oTHeceHo Kk Oenoropckoii Tomnme (berbsiMoBckuit u ap., 2015).
OTn 1Ba “TEONIOTMYECKUX Teja” pasfeleHbl 3-X METPOBBIM CJIOEM TIJIayKOHUTOBBIX
IIECYHaHHNKOB.

Paguonspuu  anTBIHCKOM  CBUTBHI JAEMOHCTPUPYIOT 3HAYUTENIbHYIO  OOLIHOCTH
BEPXHEKAMIIAHCKHX KOMILIEKCOB B KOTOpBhIX mpeobnanarot Prunobrachidae. Camprii BepxHuii
KaMIIaHCKMM ~ KOMIUIeKC pajguosisipuii ¢ Prunobrachium  articulatum mnpeacraBieH
MapkupyonmMu Bugamu Prunobrachium articulatum (Lipman), P. crassum (Lipman), P.
angustum (Lipman), Crucella crux (Lipman), Xitus grandis (Campbell et Clark),
Archaeodictyomitra regina (Campbell et Clark). Baxnas mnaneobuoreorpaduueckas
0COOEHHOCTh KOMIIJIEKCA - CBUACTCIIBCTBO XOJIOAHOBOAHOCTHU MOBCPXHOCTHBIX BOA B KOHIC
KaMIlaHa, 4YTO OTBE€YaJIO rI100AILHON KITUMATHYECKON 00OCTAaHOBKE DTOTO BpPCEMCHHU.

B paspese Huxusis bannoska (CapatoBckoe IloBoibkbe) Hamg ClIOAMH  C
TJIAYKOHUTOBBIMU IIECUAHUKAMU 3aJICTaCT I‘J'II/IHI/ICTO-Kap60HaTH06 (19 M) TCJIO — 3TO 'OPU30HT
CBETJIO-CEPBIX IIHH C ornokamu (¢ 00p. 43 no 53 oOnaxxenus 3011, Bumnesckas u ap., 2014),
KOTOPBIM COJEPKUT MAACTPUXTCKUH KOMIUIEKC DPAaIUOJIIpUi ¢ Spongurus marcaense u
Tholodiscus densus. XapakTepHbIMH BUAAMH PaJUOJISIPUEBOTO KOMILJIEKCA SIBIISIFOTCS
Spongurus marcaensis Pessagno, S. splendiarmatum (Clark et Campbell), Orbiculiforma
australis Pessagno, O. renillaeformis (Campbell et Clark), Tholodiscus densus (Kozlova) u mp.
IToutu Bce pagruoJIIpun «MHKPYCTUPOBAHBD» N3BECTKOBBIM HAHHOIIIIAHKTOHOM.

Komrnexc HaHHOMIaHKTOHA (pHUC. 1) 3HAUNTENBHO pa3HOOOpa3Hee paaHoIsIPUEBOro U
npencrasien Arkhangelskiella specillata Vekshina, Broinsonia parca parca (Stradner),
Cribrosphaerella  ehrenbergii ~ (Arkhangelsky),  Discorhabdus  ignotus  (Gorka),
Dodekapodorhabdus noelinae Perch-Nielsen, Eiffellithus turriseiffeli (Deflandre in Deflandre
et Fert), Kamptnerius magnificus Deflandre, Micula concava (Stradner in Martini et Stradner),
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Micula decussata Vekshina, Prediscosphaera bukryi Perch-Nielsen. B HaHHOIJIaHKTOHE
npencTaBieHbl crpaturpaduuecku Baxknbie: Prediscosphaera bukryi, kotopast nmosiBisiercs B
BEpXHEW YacTH BEpPXHEro KaMIlaHa M ClIeJyeT 10 MaacTpuxTa, Broinsonia parca parca,
pacrpocTpaHeHHas HWKHUN KamiiaH — maacTpuxt, 1 Dodekapodorhabdus noelinae, kotopsrii
MIPEUMYIIECTBEHHO BCTpEUYaeTCsl B BepxHeM Kammane—maactpuxte (OBeukuna, 2007).

B paspese Kokypuno-1 B CaparoBckom IloBoikbe (benbsimoBckuit u ap., 2015), rae
TaK)Ke YCTAaHOBJIEH OOTaThlii KOMIUIEKC PaJAHOISIpUi, MPAKTUYECKH BCE CKEJIEThI paJAUOIISIpUi B
cioe 3 TakKe «MHKPYCTUPOBaHbI» HAHHOIUIAHKTOHOM. B KoMIIiekce paauosipuii onpeieneHbl
MHOTOYHCJICHHBIE PYHOOpaxuasl, cpeau kKortopsix Prunobrachium angustum (Lipman), P.
articulatum (Lipman), P. boreale Vishnevskaya, P. sibiricum (Lipman), Pseudobrachium
trilibatum Vishnevskaya, P. cf. ornatum (Lipman) u uuproumusie dopmber Xitus grandis
(Campbell et Clark), X. asymbatos (Foreman). JlaHHbIii pagHOJIIPUEBBIA KOMILICKC
NPHUHAIICKAT BEpXHEKaMIIAaHCKUM cjiosM ¢ Prunobrachium articulatum. B pasnooOpastnom
KOMIUIEKCE HAHHOIUIAHKTOHA, KpoMme cTpaTturpaduyecku BaxkHbIX Broinsonia sp. u
Reinhardtites anthophorus (Deflandre), Dodekapodorhabdus noeliae Perch-Nielsen,
onpenenenst Ahmuerella octoradiata (Gorka), Archangelskiella specillata Vekshina, Biscutum
ellipticum (Gorka), Chiastozygus amphipons? (Bramlett et Martini), Crepidolithus sp.,
Cribrosphaerella ehrenbergii (Arkhangelsky), Eiffellitus turriseiffelii (Deflandre in Deflandre
et Fert), Kamptnerius magnificus Deflandre, Microrhabdulus attenuatus? (Deflandre), Micula
cf. concava (Stradner in Martini et Stradner), Micula sp., Prediscosphaera cretacea
(Archangelsky), P. cf. bukryi Perch-Nielsen, Prediscosphaera sp., Repagulum parvidentatum
(Deflandre et Fert), Staurolithites imbricatus? (Gartner), Tranolithus cf. exiguum Stover,
Watznaueria barnesae (Black), Zeugrhabdotus diplogrammus (Deflandre in Deflandre et Fert),
Z. spiralis? (Bramlett et Martini). « {HKpycTalus» paauoispuii HAHHOIUTAHKTOHOM BbI3BaHa,
CKOpee BCEero, 3aMeJICHHBIM OCaIKOHAKOIIJICHUEM U MEPEPHIBOM B 0CAIKOHAKOIUICHHUU.

B omopunom paspeze Huxusis bannoBka B oOnaxenun 3011 B cBeTso-cephix
OTIOKOBUIHBIX TJMHAX (00p. 44, BumneBckas u ap., 2014) coBMECTHO C paguoJIApUIMH H
HAaHHOIUTAHKTOHOM YCTaHOBJIEHBI HM3BECTKOBBbIE HHCTHI auHOdaremiat Pithonella globosa
Futterer, 1984, nmMeromue pacnpocTpaHeHUE CPEJHUIN MaacTpUXT — HWKHHMM JaHuWil. Panee
M3BECTKOBBIE LHCTHI OTHOCWIM K Kanbuuchepuaam (Homuukas, 1977). Lluctel umeroT
npaBWIbHYIO cdepuueckyro (GopMy M OOHapyXKHMBalOT CXOJACTBO € MOP(QOTUIOM
Orthopithonella gustafsonii (Bolli, 1974) u3 BepxHero MaacTpuxTa MoOps Ya3ienia
AHTapKTUYECKOTO PETHOHA, HO OTIMYAIOTCS 3HAUUTENBbHO O0nbMMH pazMepamu (110 Mxm) u
Oonee menkumu kpuctamiamu (6onee 100 psgoB KprcTamioB Ha auamerp, a He 50, kak y O.
gustafsonii), cm. puc. 2.

Kpowme Toro, BepxHee — riMHUCTO-KapOoHaTHOE (19 M) Teno conepKUT JBa KOMIUIEKca
O0eHTtocHBIX (opamuHudep: cinoeB ¢ Spiroplectammina kasanzevi (BHHU3Y) M CIIOEB C
Anomalinoides pinguis (BBepxy). @opamuHuepsl yKa3plBaloT Ha 30HY A. pinguis BEpXHEro
maactpuxta [lomsmm u Bocrounoro Ilpuxacnus (benwbsimoBckuit u ap., 2015). 3ona S.
kasanzevi XapakTepu3yeT BEpPXHEMAAaCTPUXTCKYIO YaCTh T'aHbKMHCKON CBUTHI 3amajHol
Cubupu (MapunoB u ap., 2014). Bo3pactHas gatupoBka mo OeHTOCHBIM (opaMuHHubepam
COBIMAJIAET C pe3yJbTaTaMH HHTEPIPETALIMM MArHUTONOJISPHBIX JaHHBIX, COTJIACHO KOTOPHIM B
paspese MPHUCYTCTBYIOT aHAIOTH To3HeMaacTpuxTckux XpoHoB C31n u C30 (berssiMoBckuit
u jp., 2015). Cpenu IIIaHKTOHHBIX (opaMHUHUGEpP YCTAaHOBJIEHHBIX B BepXaxX IJIMHHCTO-
kapOoHaTHOW Tonu MHorouucieHHbl Heterohelix planata (Cushman), xapakrtepHble nis
BEPXHEr0 MaaCTpUXTa TaHbKUHCKOW cBUTHI 3amagHo Cubupu (MapuHoB u np., 2014),
MPUCYTCTBHE KOTOPHIX (PUKCHUPYET MOMEHTHI IPOHUKHOBEHUS TETIJIBIX BOJHBIX Macc.

Kommiekc 0eneMHUTOB M3 KOHJEHCHPOBAHHOTO MPOCIO0s B OCHOBAHUH TOJIIU TAKKE
HE POTUBOPEYHT BEPXHEMY MaacTPUXTY, Tak kKak oH BkIrouaetT Belemnella pseudolanceolata,
B. kursensis u B. sumensis. Takum o6pazom, B onopHoM paspese Hiokusist banHOBKa rMen
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Puc. 1. M36ecmkosuiti Hannonaaukmon paspesza Huscnsaa bannoska.

1. Chiastozygus sp., oucmanvhas cmopona (0.c.), 6appem-maacmpuxm, o6p. 3011/71. 2. Staurolithites sp.,
cboky, o6p. 3011/48-50. 3. Cribrosphaerella ehrenbergii (Arkhangelsky), o.c., o6p. 3011/48-50. 4.
Discorhabdus ignotus (Gorka), a.c., 06p. 3011/44. 5. Prediscosphaera arkhangelskyii (Reinhardt), 1.c., o6p.
3011/44. 6. Prediscosphaera bukryii Perch-Nielsen, a.c., o6p. 3011/44. 7. Prediscosphaera cretacea
(Arkhangelsky), n.c., o6p. 3011/71. 8. Arkhangelskiella cymbiformis Vekshina, n.c., o6p. 3011/48-50. 9.
Arkhangelskiella specillata Vekshina, a.c., o6p. 3011/44. 10. Broinsonia parca parca (Stradner), n.c., o0p.
3011/44. 11-12. Broinsonia sp, o6p. 3011/44; 11 — na.c., 12 — npokcumansHas cropona. 13-17. Kamptnerius
magnificus Deflandre, cemoman-maactpuxt; 13 — a.c., 06aoMOK KokkosuTa, o6p. 3011/44; 14 — 16 —
npoKcuMaibHas ctopona; 14, 16, 17 — o6p. 3011/44, 15 — o6p. 3011/71; 18 — cOoky, o6p. 3011/44. 18-19.
Micula decussata VVekshina, 00p. 3011/44. 20. Micula sp., o6p. 3011/44



5 um

Puc. 2. Hzsecmroswvie ounoyucmor Pithonella globosa Futterer 1984. Bepxuuii men, maacmpuxm,
Capamosckoe Tlogoncve, Huoicnss Bannoska, npasobepedicve p. Boneu, obnascenue 3011, obpasey 44. 1 —
006wull 8U0, 2 —cmpoeHue BHeWHe20 CL0sL CO CIEHKOU NUMOHENI08020 Muna, 3 — 0emanu CmpoeHus.
MPUSOHATIHBIX KPUCANLO08 KATbYUMA.

MECTO 3HAYMTEIbHBINA TEpEePhIB B OCAJIKOHAKOIUICHHH B Hayalle MaacTpuxta. IMEHHO STUM
MO>KHO OOBSICHUTH CYLIECTBEHHYIO CMEHY painoisspueBbix accounanuii u 100% ncueznoBeHue
KOMIUIEKCa ¢ OopealbHBIMU OTHOCUTEIBHO XO0JI0JHOBOJHBIMU MTPYHOOpaXUIaMHu.

[To majeoMarHWTHBIM JaHHBIM BHYTPH MArHUTOMOJISIPHOTO TojapasaeneHus 32N2
pacmosaraercst mojoiBa maactpuxta B GSSP spyca (Gradstein, Ogg, 2012).
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Jpyroii rmo0anbHbIN KpUTEPUN HIDKHEH TPAHUIIBI MAACTPUXTA — OTPUIIATEIBHBIN CABUT
013C (Thibault et al., 2012) Takxe mpuypodeH B pazpese bonbieBuk k cepeaune xpona 32N2.
Bnepeeie mns BEII B paspese  bombmeBuk  (CaparoBckoe  I[loBomkbe) 10
HEMAJICOHTOJIOTUYECKHUM (ITaJICOMarHUTHBIM U M30TOITHBIM) U30XPOHHBIM JaHHBIM OIpeAeIicH
YpPOBEHb IOJIONIBBI MaacTpuxrta, cooTBercTBytommii GSSP. OH pacrnonaraercss B HIKHEH
gactu 30HBI Neoflabellina praereticulata—N. reticulata (LC19) 1o OGeHTOCHBIM
dbopamuaupepam. [IpumeyaTebHO TaKXKe U TO, YTO MOI0IITBA OeJIEMHUTOBO 30HBI Belemnella
lanceolata, TpamuumonHo wucnomszyemas B OCII Poccum kak OCHOBaHHE MaacTpUXTa
(Ondepre, AnekceeB, 2003), pacmojaraeTcsi HM)KE — B BEpXHEH YacTH 30HBI
Angulogavelinella stellaria (LC18) mo 6enTocHbIM hopamuHubepam.

Pabota BeimonHena npu noaaepxxkke POOU, npoekt 15-05-04700.
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IlepBoie cBenenus o ¢opamuHH(pEpax B CpPeIHEIOPCKHX OTJIOKEHUSX OacceifHa p.
Woxma mosBuikch eie B 70-x rogax XX cronerus. O6enneHnHbiii komiuieke ¢ Tolypammina
sp., Lituotuba sp., Ammodiscus pseudoinfimus Gerke et Sossip. (=Ammodiscus
arangastachiensis Nikitenko) 011 ycTaHOBJIEH B MMa4Ke aleBPUTOB M INTHHUCTHIX MIECKOB HA P.
Jpemanka (rmpasbliii nputok p. Mxkma) (Ctpaturpadus..,1976). B 2012-2013 rr. B Gacceiine p.
W>xma npoBOIMIIMCH KOMITJIEKCHBIE MCCIIEI0OBAaHUS TOTPAaHUYHBIX OTJIOKEHHIX Oaifoca u Oara,
MOCBSIIEHHBIE MEPEU3yUeHUIo pa3pe3oB Ha p. Jpemanka u p. Moxkma (Murra u ap., 2013;
2014). B pe3ynpTaTe OBLIM MONTYYEHBI HOBBIE CBEICHHS IO MHUKPOMAICOHTOJIOTHYECKON
XapaKTepUCTHKE Oailoc — OaTCKUX OTIIOKCHHWU JaHHOro paiona. CBOIHBIA paspe3 ¢
MOJPOOHBIM JIMTOJIOTMYECKUM OINMCAaHWEM MaueK, a TakKe JaHHBIMH O PacIpOCTPaHEHUU
Makpodoccuinii o paspesy npueneHsl B padore B.B. Mutra, B.B. Koctsunesoii, JILA.
I'muackux (Mutrta u ap., 2013). Hmwke maercs TOJBKO MHMKPOIAICOHTOIOTHUSCKAS
XapaKTepUCTHKA IayeK.

AneBputucThie TIUHBI Tauky | Ha p. penianka coaepkar mpakTHUYeCKU MOHOBUIOBBIE
acconumarmu ¢ Ammodiscus arangastachiensis Nikitenko. B npeumyiiecTBeHHO ecUaHHCTON
nauke |l mukpodayHna ne obHapykeHa.

MHorounciaeHHbli U pa3HOOOpa3HbII B TAKCOHOMHYECKOM OTHOILIEHUH KOMILIEKC
MHKpOGayHbl ObUT BBISIBIICH B TIIMHUCTO-AJICBPUTOBOM Toue (mauka V), 3aneraroieii Boiie
NIECYaHUKOB 30HBI IShmae. Panee cunranock, 4To 3Ta Mayvka MpUCyTCTBYET TOJIBKO Ha p. MxMma,
a Ha p. lpemanka oHa cpe3ana B kBaptepe (Murta, 2013), Ho Bo Bpems mosieBoro ce3oHa 2013
r. ObUIO HaliIeHO HOBOE OOHAa)KEHHUE TJIMH U aJeBPUTOB Ha mpaBoM Oepery p. [pemianka (B
CpeIHEeM TeueHHUe peKkH), KoTopoe oTBeuaeT mauke V.

B ocHoBanum rnmMHHCTO-aneBpUTOBOM mauku |V U3 romybGoBaTO-TEMHO-CEpPBIX
INIACTHYHBIX TMH Ha p. Jpemanka ycraHoBieHsl (opamunudeps:: Ammodiscus
arangastachiensis Nikitenko, Saccammina compacta Gerke, Kutsevella memorabilis
(Scharovskaja), Recurvoides ventosus Chabarova, Trochammina aff. praesquamata Mjatliuk,
Trochammina sp., Reophax sp., Guttulina tatarensis Mjatliuk, , Dentalina plebeja Terquem,
Dentalina vasta Mjatliuk, Pseudonodosaria sp., Globulina praecircumphlua Gerke, Astacolus
ex gr. protracta (Borneman), Lingulonodosaria sp., Planularia sp., Lenticulina sp.. Heckonbko
BBIIIIE, B TJIMHAX IIECYaHO-aJIEBPUTOBBIX, TAKCOHOMHUYECKOE Pa3HOOOpa3He pe3Kko COKpaIaeTcs,
MOJTHOCTBIO HMCYE3a0T M3BECTKOBUCTBIC (DOpMBI, 37ech oOmpeseiaeHbl Toibko Ammodiscus
arangastachiensis Nikitenko, Saccammina compacta Gerke u Trochammina aff. praesquamata
Mjatliuk. Beimie mo paspesy, B Oojiee TIIMHUCTBIX MOPOJaX, MOSBIsIFOTCA Trochammina sp.,
Recurvoides ventosus Chabarova, Kutsevella memorabilis (Scharovskaja). B aneBpurax
kpoBiu nauku 1V Haiinensl Toabko Ammodiscus arangastachiensis Nikitenko.

B paspese, Ha neBom Oepery p. Mxma, uyTe Hke nop.I'puBa, B IimMHax roiyboBaTo-
TEMHO-CEPbIX IUIACTUYHBIX OCHOBaHMSI mMayku |V Takke YCTaHOBIEH TaKCOHOMMYECKU
pa3HOOOpa3HbIil KOMILIEKC (opaMHUHU(pEp, AHATOTHYHBIA OMMCAaHHOMY M3 TJHH HOBOTO
obnaxxenus Ha p. Jpemanka. Ho ciemyer orMeTuTh, uto hopamMuHUGEPOBBIA KOMIUIEKC W3
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oOHaxxeHus p. M>kMa, nMest MpakTUYeCKH WACHTUYHBIA TAKCOHOMHYECKUH COCTaB, OOEAHEH B
KOJINYECTBEHHOM OTHOIICHUH, M0 CPaBHEHHUIO C TaKOBBIM M3 oOHakeHHs Ha [lpemanke. B
3aJIeTalolIMX BBIIIE AaJeBPUTHUCTBIX TJMHAX pa3pe3a Ha p. Mxkma Takke yCTaHOBIEH
MoHoBu0BoW komruiekc ¢ Ammodiscus arangastachiensis Nikitenko. M3y4eHHbli koMIuIeKC
dopamunupep mauku |V xapakrepusyer ¢opamuaudepoByo 3oHy Trochammina aff.
praesquamata JF22 (Hukutenko, 2009; Yaudumnupoansas..., 2012). YuaurteiBas OTCyTCTBHE B
komruiekcax mpenacrasureneir Riyadhella sibirica (Mjatliuk) u psima apyrux xapakTepHbIX
BunoB (Hukurenko, 2009), ata 9acte pazpe3a COOTBETCTBYET TOJIBKO Bepxam 30HBI JF22. B
apKkTUuecKkux parioHax Bocrounoit Cubupu (p. Anabap, n-B FOpronr-Tymyc) 3Ta 4acTh 30HBI
JF22 oxapakrepu3oBaHa BechbMa OJIM3KUM KOMILIEKCOM (opamMHuHHU(pEpP, KOTOPBIA BCTPEUEH C
ammonutamu Arctocephalites spp., Arcticoceras spp. (Hukurenko, 2009). CooTBeTCTBEHHO,
IJIMHUCTO-ajeBpuTOBas nadka IV paspesos pp. pemanka u Mxma oTBedaeT BEpXHEW 4acTH
HUKHET0 U BO3MOXKHO HU3aM CpeJHero 0ara.

CoBmMmecTHO ¢ hopamuHuepamu BCTpedeHbI U ocTpakoabl. Ha p. Jlpemanka, B riimHax
ocnoBanus mauku |V komiutekc octpakoa mnpezacrasien Camptocythere (Anabarocythere)
arangastachiensis Nikitenko, Procytherura didiction rossica Tesakova, Camptocythere
(Camptocythere) scrobiculataformis Nikitenko, Orthonotacythere ex gr. tuberculata
Sharapova, Pyrocytheridea? sp. Ha p. Mxma ycranosnensl swmmbs Camptocythere
(Anabarocythere) arangastachiensis Nikitenko. B apkruueckoii gactu Bocrounoit Cubupu
no100HBIH KOMIUTIEKC TUIMYeH i 30Hb1 Camptocythere scrobiculataformis JO14, kortopast
UMeeT  cTpaTUrpaguyeckuii  auama3oH, COOTBETCTBYIOIIMI  aMMOHHUTOBBIM  30Ham
Arctocephalites arcticus — Arcticoceras? cranocephaloide (Huxurenko, 2009). VuurteiBas
naxoaku octpakon Orthonotacythere ex gr. tuberculata Sharapova, Pyrocytheridea? sp.,
KOTOpbIE B CEBEPOCHOMPCKHX pa3pe3ax He BCTPEYAIOTCS HIDKE AaMMOHHTOBOW 30HBI
Arctocephalites aff. greenlandicus, MoxxHO Tak ke IPEAMONIOKUTE, YTO CTpATUrPaGUUCCKHIA
ypoBeHb ocHOBaHUS nauku |1V Ha p. Jlpemanka COOTBETCTBYET BEpXHEH YacTH HIDKHETO U,
BO3MOXKHO, HM3aM CpeIHEero 0aTta.

Pabora BemonHeHa npu ¢puHancoBor noanepxkke PODU (rpant Ne 13-05-00423) u
ITporpammer PAH Ne 23.
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Taoanmna

Tabnuua. Bce sxsemnasapol npoucxoosm usz nuscneti uacmu nauxu \V 6acceiina p. Hocma, nusicnuii-cpeonuii?
bam, gpopamunugpeposas zona Trochammina aff. praesquamata JF22 (sepxmusas uacms), 30ma no ocmparxooam
Camptocythere scrobiculatoformis JO14 (sepxwss uacms).

1. Ammodiscus arangastachiensis Nikitenko, x 34; p. Howema, nop. I'pusa. 2. Kutsevella memorabilis
(Scharovskaja), x 91; p. Hocma, nop. I'pusa. 3. Geinitzinita crassata (Gerke), x 125; p. Howcma, nop. Ipusa.
4. Trochammina aff. praesquamata Mijatliuk, x 128; cpednee meuenue p. /pewanxa. 5. Globulina
praecircumphlua Gerke, X 119; cpeonee meuenue p. [pewanka. 6. Guttulina taterensis Mjatliuk, x 125; c¢peonee
meuenue p. Ipewanra 7. Camptocythere (Anabarocythere) arangastachiensis Nikitenko, x 107; yenasa pakosuna,
8UO0 O cMOopoHbL egoll cmeopku; p. Moiema, nop. Ipusa. 8. Camptocythere (Anabarocythere) arangastachiensis
Nikitenko, x 97; yenas paxosuna, ud co cmopomvl npasoi cmeopku; cpeonee meuenue p. Jpewanxa. 9.
Camptocythere (Camptocythere) scrobiculataformis Nikitenko, x 81, yeras paxosuna, 6uo co cmopouwt npaeoii
cmeopku; cpeonee meuenue p. Ipewanxa. 10. Procytherura didictyon rossica Tesakova, X 130, yenas paxosuna,
8UO CO CMOPOHBL 1€BOTL CMBOPKU, CpeOHee meyenue p. Jlpewanka.

14



HOBBIE JIAHHBIE 110 BUOCTPATUT PA®UHN ITAJIEOT EHOBBIX OTJIOKEHU
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Bcepoccuiickuii He(h TSIHOM Hay4HO-HCCIIEA0BaTEILCKIH Teooropa3seioynbiidi HHCTHTYT (PITYIT « BHUT'PUy),
Cankr-IlerepOypr, e-mail: tvdmitrieva@vnigri.ru

NEW DATA ON BIOSTRATIGRAPHY OF PALEOGENE DEPOSITS OF WESTERN
KAMCHATKA (FORAMINIFERA, DINOFLAGELLATA, SPORA AND POLLEN)

Dmitrieva T.V., Mescheryakova E.J., Fregatova N.A., Dzyuba O.F., Moskaleva J.A.
All-Russian Petroleum Research Exploration Institute (VNIGRI), St. Petersburg

B maneoreHoBoil yactu ocagodHoro OacceiiHa 3amamHoil KaMyaTkyu BBIIEISIOTCS
MaJCOTreHOBHIN (JIOOJMTOIEHOBEIN) HEPTEra30nepCIEeKTUBHBIA KOMIUIEKC U OJHUTOIICHOBBIN
MHTEpBaJl OJMIOLIEH-HEOT€HOBOI0 He(hTEra3oHOCHOro Komiiekca. OHM OTHOCATCS K pa3HbIM
YIJIEBOJOPOAHBIM CUCTEMAaM, YCTAHOBJIEHHBIM B 3TOM PETHMOHE, CPOPMHUPOBAHBI Ha Pa3HBIX
JTamax TIeOJIOTMYECKOTO  PAa3BUTHUSA M HMMEIOT  DPA3IMYHBIE  XapaKTEPUCTUKH, Kak
He(TereoJornueckue, TaK M IaJeOHTOoJIoro-crpaTurpapuueckue. [lepBbiii  KoMILIeKc
OPOUCXOJUT M3 MAJEOreHOBOIO (JOOJMIOLEHOBOIO) spyca, MPEACTaBICHHOIO UIMPOKUM
CIIEKTPOM T'PayBaKK, U COOTBETCTBYET pU(TOBOMY 3TaIly OCTPOBOAYKHOM OKpanHbl). Bropoit
KOMIUIEKC CBSI3aH C OJUIOLEH-HM>)KHEMUOLICHOBBIM SIPYCOM U IIPEACTABJIEH BYJIKAHOI'€HHO-
0Ca/I0YHBIMHU ¥ KPEMHUCTHIMU OPOJaAMHU.

B Cesepo-Turunbckom palioHE TOOJIMIOLCHOBBI KOMIUIEKC CIJIOKEH HaIaHCKOM,
CHATOJIbCKOM M KOBAaYMHCKOM CBUTaMM, 37€Ch )K€ BBIJIEIECHBI CTPATOTUIBI 3TUX CBUT. Hamu
JETAIbHO U3YYEHBbl CHATOJIBCKUE M KOBAYMHCKHE OTJIOXKEHUS, BCKPBITBIE OINOPHBIM
TounnuHCcKUM 1 MaliHauCKUM pa3pe3aMH, a TAKKE MHOTMMU pa3pe3aMu IapaMeTpUIECKUX U
IIOUCKOBBIX CKBa)KUH 3TOro paiiona (murtpuesa u ap., 2010). ITaneoreHoBbIe OTIOXKEHUS B
ATHX pa3pe3ax XOpOIIO OXapaKTepU30BaHbBI MUKPO(DOCCHIMAMHU U B HUX 1O (popamMuHUpEepam
U JIMHOLIMCTaM HaMHU YCTaHOBIJIEHBI cienyroume Ouoctpatonsl (Imutpuesa, 2005, 2007,
2007a; Amutpuena u 1p., 2010) (Puc. 1).

Buoctparonst no ¢opamunudepam: Crnou c¢ Gyroidina kamtchatica -Elphidium
californicum - cuaronsckuii ropusont; 3ona Plectofrondicularia packardi - Caucasina
eocenica kamtchatica - koBaumnckmii ropusont; 3ona Melonis shimokinensis-Islandiella
galvinensis — B.4. KOBaYMHCKOTO TOPU30HTA — AMAaHUHCKO-TAKXHHCKHH TOPH30HT; 30Ha
Haplophragmoides laminatus-Ammodiscus concinnus — BepxHsisi YacTh aMaHHUHCKO-
TFaKXMHCKOTO0 TOPU30HTA — YTXOJOKCKO-BUBEHTEKCKNUN TOPU3OHT.

buoctpatonst mo guHommctam: Crmom ¢ Bellatudinium  hokkaidoanum -
Areosphaeridium dictyoplokum B BepxHe# wacTH CHATOJNBLCKOTO TOPU30HTA M KOBAUYMHCKOM
ropusoHTe; ciou ¢ Trinovantedinium boreale — B aMaHWHCKO-TAKXMHCKOM U H.4. YTXOJIOKCKO-
BHUBEHTEKCKOro ropu3onTa; ciiou ¢ Impagidinium sp. - Phthanoperidinium sp. B yTxosiokcko-
BHUBEHTEKCKOM F'OPU30HTE.

B KonmakoBckom paitone 3anmagHoi KaMyaTkyd JTOOJIMTOLIEHOBBIM  KOMILIEKC
IpeJCTaBJICH OTJIOKEHUSIMI KOHTUHEHTAIbHBIX TIOPOJ HAITaHCKOM, TTecCYaHUKaMu PHOPEKHO-
MOPCKOHM CHAaTOJIbCKOM W MeCYaHO-aJIeBPUTOBON (MOPCKON) KOBAYMHCKOM CBUT. DOIIEHOBbBIE
OTJIO)KEHUSI BCKPBITBI MHOTMMH CKBaXXMHAMM, B HEKOTOPBIX M3 HHUX 3aperUCTPUPOBAHBI
HedTerazomnposiBienus (Pazsegounsiii. .., 2003). MaTepnperanus Bo3pacta 3TUX OTIOKEHUH U
ux crparturpaduueckoro oobema HeogHoszHauHa (Ty3oB u ap., Ilocrneanee cBsA3aHO Kak ¢
HEJ0CTaTKOM HH(OpMaluy BCIeICTBUE MAJIOTO 0TOOpa KepHa, TaK U C IUIOXOM COXPAHHOCTHIO
U HU3KOM HACBHILIEHHOCThIO 00pa3loB MukpodayHoi. IIpoBenéHHBII HamMu aHamu3
MAJIEOHTOJOTUYECKMX MaTepHUajoB MOKa3all, 4YTO, BEPOATHEE BCEro, OTJOKEHUS, BCKPBITHIE
O0ypenuem B KonmakoBcKOM paifoHe, TpaKTyeMble 10 HACTOSIIEr0 BpEMEHH KaK CHATOJIBCKO-
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KOBAaYMHCKHUE, OTHOCATCS MO (payHe M mainHOGIOpe K BEpXHEW YacTH KOBAUYMHCKOTO U K
AMaHUHCKO-TaKXMHCKOMY TOpU30HTaM (BEpPXHUN DSOLCH-HWKHUN OJIUIOLEH). BbI3biBaeT
COMHEHHE BKJIIOYEHHE MPOJYKTUBHOM 3anexu B KiIykCkoM MeCTOpOKIEHUU B CHATOJIBCKYIO
cButy. IIpoBeneHHBIE HCCIETOBAHMS KaMEHHOTO Marepuaia U3 ckBakuHbl Kirykckas 1
MOTBEPANIU HaIIH IPEOIOKEHUS. Ananus MAJTMHOJIOTHYECKUX u
MHUKPONAIICOHTOIOTHYECKUX MAaTEPHAIIOB CBUJETEILCTBYET O TOM, YTO B MAJICOTCHOBOW YacTH
pa3pesa 3Toi CKBaXKMHbI, CHU3Y BBEPX BCKPBIBAIOTCS S0IICHOBBIE OTIIOKEHUS, BEPOATHEE BCETO,
BEpXHEH YacTH KOBAYMHCKOTO TOPU30HTA? M aMAaHWHCKO-TAaKXMHCKUN TOPH30HT, a TaKKe
OJIUTOLIEHOBBIC OTJIOKEHUS, IPEJCTABICHHbIE OTJIOKEHUSIMH YTXOJIOKCKOro ropusonTa (Puc.
1).

[TanMHOKOMIUIEKC aMaHUHCKO-TAKXWHCKOTO TOpPU30HTA, YCTAaHOBIICHHBIM HamMu B
ckBakuHe Kmykckas 1 (3704 — 2807 m) KonmakoBckoro paitona 3amannoit Kamuartkw,
XapaKkTepu3yercsi mpeoliaJjaHueM TOJIOCEMEHHBIX CIEAYIOIUX TaKcOHOB: Pinaceae gen.
indet., Podocarpaceae gen. indet., Tsuga sSp. B crnekTpax MOKPBHITOCEMCHHBIX PacTCHHIA
JOMHHHPYET MbUIbLIA IPeICTaBUTENCH cemeiicTBa Betulaceae (nmpeumyinectBenno - Alnus sp.
u Betula sp.), mmpoko mupencranenst Inaperturopollenites sp., Triporopollenites sp.,
Tricolpopollenites sp.; mpucyrcTByIOT mbLIbIIEBBIE 3épHa Onagraceae gen. indet., Fabaceae
gen., Cyperaceae gen. indet., Corylus sp., Carpinus sp., Ulmus sp. B cocraBe cropoBbIx
pactenuii nomuuupytor Osmundaceae gen. indet. [TaruHOKOMITIEKC, BBIICICHHBINA BBIIIC B
uHTepBane 2515 — 2527 M B OTJIOXKEHUSX YTXOJOKCKO-BUBEHTEKCKOIO TOPU30HTA, TaK¥Ke
XapaKTepu3yeTcsl TOCIOACTBOM TosioceMeHHbIX: Pinaceae gen. indet., Pinus sp., Tsuga sp.,
Sciadopitys sp., Podocarpus sp. B To e Bpewmsi, cpeii TOKPBITOCEMEHHBIX BBISBJICHBI JIUIIb
eIMHUYHbIE TbUIbLEBBIE 3epHa Alnus sp., Quercus sp., Pterocarya sp., cf. Myrica sp., cf. Carya
sp., llex sp. B cocraBe cmop pe3ko BO3pacTaeT KOJMUYECTBO MAOPOTHTKOOOPA3HBIX -
Polypodiaceae gen., sp. indet.

[To3nHECHATONIECKO-KOBAaYMHCKAs (pI1opa T0JKHA OTPaKaTh KIIMMATHUYECKUH ONTUMYM
KOHIIa CpeIHEero »J0IeHa, Korja Ha TeppuTopuu mobepexbs 3amagHoir KamuaTku
rOCIIO/ICTBOBAJ TEIUIBIN U BIAXKHBIN KJIIMMAT U [IPOU3pacTalii XBOWHBIE Jieca C peodialaHueM
npencraButeneii cemeiicte Pinaceae Lindl. u Taxodiacaeae F.W. Neger c¢ yuactiem
MIMPOKOJIMCTBEHHBIX U CYOTPOMUYECKUX 271eMeHTOB. CIIOPOBO-TIBUIBIIEBBIE KOMIIEKCHI B CKB.
Kmrykckas 1 (HWKHSAS 4acTb) HE OTPaXaloT TEIUIONIOOMBBIX (IIOp, XapaKTepHBIX JUIs
CHATOJIBCKOTO BPEMEHU. DTO €lle OAHO MOJATBEP)KIECHHE OTCYTCTBUS CHATOJIBCKUX TOJI B
paspese ckBaxuHbl Kmrykckas 1. Ilpu u3ydeHHHn KepHOBOIO Marepuana M3 MpOAYKTHBHBIX
TOJII YTXOJOKCKO-BUBEHTEKCKOIO TOPHU30HTA MECTOPOXKIAeHNUH KoamakoBCckoro paioHa
(Huxue-KBakunkckoe I'KM) Hamu ycTaHOBJIEHO, 4YTO B MaJMHOKOMIUIEKCE TaKKe
npeoOasaloT MbUIbIIEBBIE 3€pHA rojoceMeHHbIX: Pinus sp., Picea sp. m Tsuga sp..
[ToxpblTOCEMEHHBIE pACTEHUs TPEACTaBlIeHbl KpaiiHe OenHo. IIpenmymiecTBeHHO 3TO
MaJIOuMCIICHHbIC MBUIBIIEBbIC 3epHA ABYX TakcoHOB: Alnus sp. u Triporopollenites sp., Hapsay
C KOTOpPBIMH 3aperHCTPHPOBAHBI OT/ENIbHBIE MbLIbIIEBBIC 3¢pHa TakcoHoB Diervilla sp.,
Betulaceae gen. indet., Juglandaceae gen. indet.. Kpome Toro, B M3y4eHHBIX OTJIOKEHHSIX
oOHapy)XeHbI eIMHUYHBIC TUHOIKCTHI poaa Operculodinium sp.. Mukpodocuuii, THTHIHBIX
JUIL CHATOJIbCKO-KOBAYMHCKHMX OTJIOXKEHUH, B 3TOM pas3pe3e OoOHapyXuTb He yaainock. C
OJINTOLIEHOBOM YTXOJIOKCKOM CBUTOM B KOJITakOBCKOM paiiOHE CBSI3aHBI MPOMBIIIJIEHHBIE
CKOIUICHUS ra3a U KoHJleHcaTa. [lecuanble TU1acThl JaHHOW CBUTHI MPOCIEKUBAIOTCS BO BCEX
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PI/ICYHOK 1. Cxema Koppeiyuu naleoceHo6blx omﬂoofceHuzZ, BCKPbIMbIX CKEANCUHAMU HA

3anaonou Kamuamke u wenvge.
YVenosuvie obosnauenus: 1 — nepexpucmaniuzoganmvie ONOKY, 2 — KpeMHUCmble apeuiiumsl, 3 — necuanuxu, 4 —
anesporumsl; 5 — apewiiumel;, 6 — my¢ necuano-anespumoswviil;, 7 — my¢ aregponerumosvii; 8 —
Kapoonamusupoanuvie nopoovl, 9 — andezumo-obazaromol u my¢ul, 10 — canvra; 11 — koHKkpeyuu nupumogule,
12 — konkpeyuu enunucmo-xapbonamuuie; 13 — eenoviuu,; 14 — cooepiicanue nupoKIacmu4ecko20 Mamepuana 00
50 %; 15 — aunsel u npocnou yeus; 16 — oosomumusayus OnoK, O0JOMUMUSUPOSAHHbIE NOPoObl; 17 — apeuniumol
anespumucmole, a1€6pPOIUMbL MeIKO3epHUCmble, 18 — enunucmole necuanuku; 19 — kpemHucmolie nopoobi.
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ckBaknHax KonmakoBckoro mporu6a, U B HHUX TIOYTH MOBCEMECTHO OTMEYEHBI
razomnposiBiaeHusi. OaHako, pa3BelaHHBbIC 3aMachl Ta3a M3 YTXOJOKCKOTO TOPU30HTa Ha
Kmrykckom mectoposkaernu 0bi1u yrBepskaeHbl B ['K3 B 1987 romy Kak «1o HIKHEMY dTaxy
MPOJIYKTUBHOCTHU B MAJICOT€HOBBIX OTIIOXKEHHSIX)» B CHATOJIBLCKOM ropu3onTe (PazBegounsiii. . .,
2003). Takux HECOOTBETCTBUH, HECOMHEHHO, HE JIOJDKHO CYIIECTBOBaTh, a 3HAYMT,
HE00X0MMO € 0CO00H TIIATETHLHOCTHIO MPOBOJUTH CTPATU(UKAIMIO pPa3pe30B, C IIEIBIO
MOBBIIICHUSI  YPOBHS  JTOCTOBEPHOCTH, OLIGHKM MIPOAYKTUBHOCTH  HE(TEra3oHOCHBIX
KOMILJIEKCOB.

C mpobiieMoii HEOJHO3HAYHOCTU CTpAaTU(UKAIMK [aJe€OreHOBOM YacTH pa3pe3a Mbl
CTOJIKHYJIUCh U MPU U3YUYEHUU HOBBIX KAMEHHBIX MaTEPHAJIOB U3 CKB. 3anaiHo-CyxaHOBCKast
1, mpoOypennoii Ha 3anagHo-Kamuarckom menbde. [To maHHBIM KOMITAaHUH, TTPOBOIAIIEH €¢
M3y4YeHUE, HWXKHSS MaJeOoreHOBas 4acTh JAHHOTO pa3pe3a HAYMHAETCA CO CHATOJBbCKUX
OTJIOKEHUH MOIIHOCThEIO OKoo 700 M. Bplmie BCKpPBITBI KOBAaYMHCKHE, AMAHHHCKO-
TFaKXHWHCKHUE, YTXOJOK-BUBEHTEKCKUE OTJIOKEHUS U T.J1. Pe3ylbTarhl HAIIMX UCCIIEOBAaHUHN 10
cTpaTu(UKaIMKA OTIOKEHUH, BCKPBITHIX JAHHOW CKBAKMHOW W OIpENeJIeHUI0 MX BO3pacTa,
BBISIBWJIM OTCYTCTBHE CHATOJIbCKUX M  OOJBIIMHCTBA KOBAYMHCKUX OTJIOXKEHUU (32
UCKITIOYeHHeM ux BepxHel yacth) (Puc. 1). B oTnoxkeHusix 3Toro uHTEpBajia y1aioch BhISIBUTh
KOMIUIEKCHI  (hopamuumdep, XapakTepusyromuecss OOCTHCHHBIM COCTaBOM, Kak B
KOJIMYECTBEHHOM, TaK M B TAaKCOHOMHYECKOM OTHOIICHUH: BbiaeneHbl Ciou ¢ Bathysiphon
eocenicus - Trifarina cf. californica. Xapakrepusie Buasl: Bathysiphon eocenicus,
Quinqueloculina goodspeedi, Bulimina debilis, Dentalina dusenburyi, Trifarina californica.
[IpeacraBuTeny MepevrCICHHBIX BUIOB BCTPEUCHBI HAMH B COCTABE M3YyUYEHHBIX KOMILJIEKCOB
dbopamunudep U3 OTIOKEHHH KOBAYMHCKOW CBHUTHI TOUMIMHCKOTO OIOPHOIO paspesa u
pa3pe3oB CkBakMH Ha 3amaaHoi Kamuarke, a Takke KUIAKUPHYHCKOM M ramyixaBUJIAHCKOU
ceuT OmnopHoro paspesa mnaieoreHa Ha Bocrounoit Kamuatke u nsomena Snonun u
Kamudopuun (Imutpuena, 2007, 2007a; JImutpuena u np., 2010; ®perarosa u np., 2012).
TakcoHOMUYECKHUI COCTaB KOMIUIEKCA IMO3BOJISET YTBEPKAATh, YTO (POPMHUPOBAHHE OCA/IKOB B
JTAaHHOM HWHTepBajie IIyOMH pa3pe3a CKBakuHbI 3amnanHo-CyxaHoBckas | mpoucxonuio B
mpeenax Mmo3aHe-KOBAaUMHCKOTO BpeMeHHU. TakuM oOpazoM, KaifHO30MCKui pa3pe3 menbda
3anagnoir Kamyartku monydmsi 000CHOBaHHYIO CTpaTHU(UKAIIMI0O Ha OCHOBE pa3pabOTaHHOM
ounoctparurpaduueckoii cxempl 3amamHoi Kamuarku,  BKIIOUYaromied  JaHHBIE 110
dbopamuHUbEepam, TUHOLKUCTAM U CIIOPOBO-TIHIIBIIEBBIM KOMITJIEKCaM. B utore yctaHoBiI€HO:
ckBaknHOW 3amagHo-CyxaHOBCKass 1 BCKpBITBI BEPXHEIOLIEHOBHIE BEPXHEKOBAUMHCKUE H
aMaHUHCKO-TaKXWHCKHUE OTIIOKEHHS, 2 HE CHATOJIbCKHE.

CyliecTBeHHBIM B pe3ynbTaTax MPOBENEHHBIX OuocTpaturpadguueckux padoT Ha
tepputopun u akBatopun Oxorckoi HITI sBnsercs neranbHOE H3ydyeHHE, HAPSALY C
MHUKPOIIAJICOHTOJOTUYECKUMH M CHOPOBO-TIBUIBIIEBHIMA KOMIUIEKCAMHU, KOMILJIEKCOB IIHCT
nuHodaremar w3 HedTEra3onepcrneKTHUBHBIX TOJNIN, KakK CYIIM, TaKk W TMpuieraroeit
aKBaTOpWHU, KOTOpBHIE JAlOT BO3PACTHYIO TMPUBSI3KY MHUKPONAJICOHTOJOTHYECKUM ¢
MaJIMHOJIOTHYECKUM KOMIUIEKcaM. M3yueHne KOMIUIEKCOB JMHOLMCT paHee MPOBOAMINUCH B
OxoToMOpCcKOM B bepHHroBOMOpPCKOM pernoHax, HO OHO HOCHWJIO (pparMeHTapHBIM XapaKTep
(3amoposxen u np., 2006; dperatosa u ap., 2012; Kurita, 2004, Kurita et al., 1998, 2000;
Matsuoka et al., 1988), u 66110 CBsI3aHO, B OCHOBHOM, C €CTECTBEHHBIMH pa3pe3aMH IMajeoreHa.
[leHHOCTh pe3yJbTATOB HAIIMX HCCIEAOBAHUM 3aKIIOYaeTCs B TOM, YTO HAaMU H3Yy4YEH
CKBOKUHHBIN MaTepuan. Takue ucciaenoBanus Ha 3anaaHoi KamMmuyaTke mpoBeaeHbI BIIEPBbIE.
B wutore ymamoch BBIIENHTH B MAaJCOTEHOBBIX OTJOKEHUSX PETHOHA OUOCTPATOHBI IO
JUHOIIMUCTAM H TEM CaMbIM JICTAJIM3UPOBATh W  aKTyaJM3UPOBATh CYIIECTBYIOIIHE
pEerHoHANIbHBIE CTpaTUTpaUUECKUE CXEMBI, a TaK)KE IOBBICUTH YPOBEHBH JTOCTOBEPHOCTH
000CHOBaHUSI BO3pacTa HEPTETa30HOCHBIX KOMIIJIEKCOB B PETHOHE.
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SPORE, POLLEN, DINOCYSTS AND OSTRACODS FROM CENOZOIC
LACUSTRINE DEPOSITS OF WEST-SIBERIAN PLAIN

Kuzmina O.B., Khazin L.B., Khazina I.V.
Trofimuk Institute of Petroleum Geology and Geophysics, Siberian Branch of Russian Academy of Sciences
(IPGG SB RAS), Novosibirsk

Jliig pacusneHeHus 1 000CHOBaHUS BO3pacTa KOHTHHEHTAJIbHOM CepUH 0CaIKOB KailiHO3051
3anagHo-CuOUpCKOi paBHUHBI MIHPOKO MPUMEHSIFOTCS MATUHOIOTUYECKUI (CIIOpHI, MBUIBLIA,
MUKpPO(QUTOIUIAHKTOH) M MHUKpONAJICOHTONIOrMYecKuil (ocTpakoasl) meroabl. [locnennuit
0COOEHHO BaXKEH IMPH HCCIIECJOBAHUU YETBEPTUYHBIX OTJIOXKEHUH, MOCKOJIBKY YETBEPTHUHBIC
CIIOPOBO-TIBUIBLIEBbIE KOMITJIEKCHI IPEUMYIIIECTBEHHO OTPAXKalOT KIMMATHYECKHE U3MEHEHUS
3TOro MEpHOAa, HO HE JaIT MH(POPMALIUIO O BO3pacTe 0CaaAKOB. [IpHHIMIIBI, OJOXKEHHbIE B
OCHOBY BBIJICJICHUSI KOMIUICKCOB CITOP, IIBLIBIBI M OCTPAKO, ObLIH pa3padboTtansl B 60-70-X TT.
npouutoro Beka (Ilanosa, 1971; Kaszpmuna, 1989), stu pa3paboTku 10 CHX IMOp YCIELIHO
UCIOJIB3YIOTCSl NPU pacuJieHEHUH U OIpENelIeHUH BO3pacTa OcaJkoB. B mocienHue romabl
NAJICOHTOJIOTUYECKAasT ~ XapaKTEPUCTHKAa KOHTMHEHTAJIBHOTO  KalHO305  JIOIOJHUWIIACH,
Oaromaps ooHapyxeHuto B HuX quHonucT (Ky3emuna, Bomkosa, 2004).

C 1enpi0 YTOUHEHHS T'€0JIOTHYECKOr0 CTPOEHUs TeppUTOpUN paBHUHBI B 2013 1. ObL1a
npoOypeHa ckBakuHa 2 (61u3 aep. Karaii, ror Tromenckoi 0611.) (puc. 1).

Hns onpenenenus Bo3pacta oTinokeHui Kyspmuuoit O.b. m Xasunsim JI.b. Obutn
0TOOpaHbl MPOOBI I MATWHOIOTHYECKOTO (34 TpoObI) M MHUKPOIAJICOHTOIOTHYECKOTO (5
npo0) aHanu30B. Pe3ynbTaThl Hcclie0BaHUS OTPaXKEHbI HA pUC. 2.

B unTepBane ocankon 70.0-37.4 M BCKpbITa TypTacckasi CBUTA, MPEACTaBICHHAS TOHKUM
nepeciauBaHUEM aJIeBPUTOB, IJIMH, [IECKOB 3€JIEHOBATO-CEPBIX MOIIHOCTHIO 32.6 M. M3yueHo
25 mpo06. Beigeneno tpu ciopoBo-mbLIbIeBbIX KomIuiekca (CITK):

CIIK Juglanssie sieboldianiformis, Pterocarya stenopteroides, Quercus sibirica, Fagus
grandifoliiformis, Pinaceae Boimencn u3 uHT. 68.0-46.2 M (mepeciaMBaHHE aJCBPUTOB
3€JICHOBAaTO-CEPhIX W TECKOB CBETJIO-CEPHIX). XapaKTepHO IMpeodiafiaHue MbUIbIIBI
TOJIOCEMEHHBIX PACTEHHH, CPe/I KOTOPBIX JOMHUHUPYET MbUIbIA Pa3TudHbIX Pinus.
CyOnoMUHAHTHI cpenu TrOJIOCEMEHHBIX -
Taxodiaceae/Cupressaceae u Glyptostrobus.
ITokpeiToceMeHHBIX B KomIuiekce B cpeaHeM 20-30%.
MenkonuctBennbie (pasznmuunbie  Alnus, Betula) wu
LUIMPOKOJINCTBEHHBIE IPUCYTCTBYIOT TIPUMEPHO B
paBHbIX qoiisix. Cpenu mociegHuX BechbMa XapakTepHa
neiibiia  Juglans sieboldianiformis (mo 6.5 %), B
HEOOJBIINX KOJMYECTBAX OTMEUEHBl BUIbI-MHIEKCHI
BepxHero oynurolieHa Pterocarya stenopteroides Pan. u

Puc. 1. Cxema pacnonooicenus uzyueHHoU CK8AMCUHbL

(cks. 2, oep. Kamaii, Tromenckas o01.).

Vcnosuvie o6osnauenua: 1 — zocyoapcmeennas epanuya
Poccuu, 2 — epanuya 3anaono-Cubupckoii pagHuHvl u ee
20pHo20 obpamaenusn, 3 — MeCmONONOdiCeHUue U3y4eHHOU
CKBANCUHDL
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Fagus grandifoliiformis Pan. IllupokonaucTBeHHBIE BeChbMa pPa3HOOOpa3HBI, BCTPEUAIOTCS
Pterocarya rhoifoliiformis Pan., Fagus sp., Fagus tenella Pan., Quercus sibirica Pan., Q.
mira Pan., Q. forestdalensis Pan., Carya sp., C. ordinaria Pan., C. glabraeformis Pan.,
Castanea sp., Juglans sp., Juglans polyporata Pan., J. Sibirica Pan.

CIIK Quercusforestdalensis, Q. sibirica, Juglanssieboldianiformis, Pinaceae Bwigcnen
u3 uHT. 46.2-42.8 M (aJ1eBpUTHI TIIMHUCTBIC 3€JICHOBATO-Cephie). B KoMIuIekce pa3HooOpa3HO
npejicTaBlieHa TbUIbIA Ay00B, ocoOeHHO xapaktepen Bua Quercus forestdalensis (mo 2.7%),
yaiie, 4YeM B MPeIbIAyIeM HHTepBalie, BcTpeuatorcs Quercus sibirica, Q. mira, B 3HaYUMBIX
konnyectBax ormeden Juglans sieboldianiformis. XBoitHble Bce Takke TOMHHHPYIOT (10
83%). CIIK Pterocarya stenopteroides, Juglans sieboldianiformis, Quercus forestdalensis,
Fagus grandifoliiformis, Pinaceae ycranosien B uHT. 42.8-37.4 M (TJIMHUCTBIC aJCBPUTHI,
TJIMHBI 3€JIEHOBaTO-cepbie) (puc. 2). Cpeau MOKPHITOCEMEHHBIX 3HAYUTENbHAS 10 y4acTus
npuHauiexuT  Pterocarya stenopteroides (3-5%), nemuoro ycrymatotr el Juglans
sieboldianiformis, Juglans sp., J. polyporata. B menom CITIK moxo» Ha /Ba BBIIICOMMCAHHBIX
KoMIuiekca u3 MHT. 68.0-42.8 M. X cocTaB M CTpyKTypa CONOCTaBHMBI C KOMILIEKCOM
perMoHanbHOM  manuMHO30HBI  Prerocarya  stenopteroides, Fagus  grandifoliiformis
(Yuaudunuposansnsie., 2001),9T0 MO3BOISET OTHOCUTH BMEIIAIOIINE OTIOKEHHUSI K BEPXHEMY
OJIUTOLIEHY (XaTTCKUM ApycC).

B wunT. 67.5-68.0 M B HE3HAUUTENBHBIX KOJIWYECTBAX OOHAPYKEHBI JAHUHOIUCTHI
Pseudokomewuia aff. laevigata, Pseudokomewuia aff. granulata, Pseudokomewuia spp. (puc.
2). B unt. 67.0-56.0 M ycranoBneno akme mqunonuct Pseudokomewuia aff. /aevigata (mo
60%), a B UHT. 63.8-64.2 M B 3HAUUTEIBHBIX KOJUYECTBAX MPHUCYTCTBYET U PSeudokomewuia
aff. granulata (mo 20%), HO OH Bce ke ycTymaeT mo 4ucieHHocTn Pseudokomewuia aff.
laevigata. MuT. 56.0-37.4M xapakTepu3yeTcss HE3HAUUTEIbHBIM COACPIKAaHUEM JHHOLHUCT (110
2%). [lo-npexxHeMy BCTpevaroTcs o0a BUA.

B wunr. 37.4-31.8 M BckpblTa aOpOCMMOBCKas CBHUTa, NPEICTaBICHHAs TOHKUM
nepecianBaHUEeM MNIMHUCTHIX aJIEBPUTOB TEMHO- U CBETIIO-CEPBIX MOIIHOCTHIO 5.6 M. M3ydeHo
8 mpo6. Beimenen CIIK Alnus-Quercus sibirica, Ulmus crassa, Polypodiaceae (puc. 2).
XBo#Hble AOMUHUPYIOT (10 50-70%), HO pazHOOOpa3ue MbUIBLIBI COCEH CHU3MIIOCH, IO
CPaBHEHUIO C TYPTACCKOW CBHTOW. 3HAYMTENBLHO yBEIHMYHIOCH conepxkanncAlnus (o 12%), B
coctaBe crop mpeodbnamaer cem. Polypodiaceae (mo 14.5%). Pa3sHooOpa3HO mpeacTaBieHbI
HIMPOKOJIMCTBEHHBIC—pa3nnunbie Buabl Quercus, Fagus, Ulmus. B mpo6e ¢ riuy6. 33.5 m
obHapyskeH xoporreii coxpannoctu Pseudokomewuia aff. granulata. Jluromormueckas
TpaHUIla TYpTacCKOH M aOpOCHMMOBCKOW CBUT COBIQJAaeT C HM3MEHEHUSIMH B CTPYKType
CIIOPOBO-TIBUIBIEBBIX CHEKTPOB, UYTO TOBOPUT O TMEpepbiBE B OCAJAKOHAKOIUICHHUH U
BBINAJICHUN M3 pa3pe3a HIDKHEH yacTh aOpOCHMMOBCKOM CBUTBI, KOTOPYIO XapaKTepU3YIOT
CIIEKTpBI, cxoxkue ¢ Typracckumu (MepkynoBa, 1971, Kyspmuna, Bomkosa, 2008).
TpaauMOHHO KOMIUIEKC aOpOCHMMOBCKOH CBUTBI CONOCTAaBIAIOT C PAHHEMHOLIEHOBBIMH
komIuiekcamu  Yctiopta, CeepHoro Ilpumapanbsi, B peruoHajibHOM cXeme 3amaaHo-
Cubupckoil paBHHHBI CBHTE COOTBETCTBYET naynmHo3ona Quercus sibirica - Ulmus crassa
(YaudunupoBanusie..., 2001), cBUTY OTHOCAT K HI)KHEMY MHOIICHY (AaKBUTAaHCKHHA SPYycC).
[TockonbKy COMOCTaBICHHUE MATMHO(IIOP BIMOIHSAETCS YCIOBHO, TO BO3pACT aOpPOCHMOBCKOM
CBHUTHI JI0 CHX TOp sBisieTcs: AucKyccuoHHBIM (3bikuH, 2012; Ky3pmuna, Bonkosa, 2014).
YBenuueHue 07U MENKOJIMCTBEHHBIX YKa3bIBaeT Ha MOXOJOJaHUE KIMMAaTa, YTO MO3BOJISIET
OTHOCHUTH 3TOT MHTEPBAJI pa3pesa K HWKHeMY MHOILeHY. [IpucyTcTBrue B OTIIOKEHUSAX TOIBKO
Pseudokomewuia aff. granulate Taxxe MoXkeT KOCBEHHO yKa3bIBaTh Ha MHOIICHOBBIH BO3PacT
(Batten et al., 1999; Dybkjer, 2004).

B unt. 31.8-11.5 M BCKphITa CMUpPHOBCKasi CBUTA, 3TO AJIEBPUTHI MIECUAHUCTBIE CEPbIE
morrHocThio 20.3 M. B o6pasue ¢ riy6. 30.0-30.1 m ycranosnen Bua llyocypris caspiensis
(Negadaev) u o6Hapy»eHbl camiisl Bua Scordiscia vara (Liepin) (omucsiBaeMble paHee Kak
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Buz Limnocythere flexa), uto mo3BosiseT onpeaeuTh BO3PACT OTIOKEHUN KaK 30IUICHCTOIICH
— HWKHUA HeoredicroneH. Ha rmy6. 12.0-12.1 ™M BbIgeNeH KOMIUIEKC OCTPako[,
skrovarontuii Buael Cytherissa lacustris (Sars), Scordiscia grinfeldi (Liepin), S. vara, S.
dorsotuberculata (Negadaev), Bo3pacT KOTOpOro oOmpelelieH, KaK IOTPAaHUYHBIA MEXKITy
CpPeTHUM WM BEpXHUM HeoruieicTorieHoM. Ha cmopel m mbuiblly u3ydeHa 1 mpoGa c riy0.
15.3-15.5 m. Cnoposo-nbuibnieBoii criektp (CIIC), xapakTepu3yeT pa3BUTHE JIECOCTEIIHOTO
nanamadTa C OpeobiagaHMeM TPaBSIHUCTO-KYCTapHUYKOBOM pactutenbHocTH  (57%).
Homunant - cem. Chenopodiaceae (43.5%). CyOqOMHUHAHTOM SIBJISICTCS HEOIPEaeiuMast J10
cemeiicTBa mbuIbila Tpas (3-pore-pollen - 3.7%). B He3HAYUTEIBHBIX KOJINYECTBAX OTMEYCHBI
cem. Asteraceae, Cichoriaceae, Cyperaceae, Ericaceae, Ranunculaceae, Brassicaceae. B
COCTaBE€ JPEBECHOM PACTUTEIbHOCTH B HE3HAYUTENIbHBIX KOJIMYECTBAX MPHUCYTCTBYET MbLIbIA
oepe3 (Betula sect. Albae), onbxu 1 cocHbl. KoMIulekec ¢ TakuM COCTaBOM XapaKTepeH st
NaJMHO30HBI ¢ MbBUIBION MapeBbix (Chenopodiaceae) cpeaHero HeoruieicTolieHa 3amaaHoi
Cubupu (Yauduuuposauusie.., 2000).

B unt. 11.5-3.0 M BCKpBITa Cy3ryHCKasi CBUTA, 3TO IJIMHBI MbUIEBAThIE, MOIIHOCTHIO 8.5
M. M3ydena 1 npoba ¢ riry0. 3.5-4.0 M. Beiesnen gecocTenHol CeKTp, CXOIHBIN IO COCTaBy €
CIIC cmupHOBCKOM cBUTHL. [Ipeobnagaer mbuiblla TPABIHUCTO-KYCTAPHUYKOBBIX pPAacTEHUN
(62.2%), cpeu KOTOPO# IOMHUHAHTOM BBICTYyIAeT mblabiia Artemisia (22.4 %). Cy010MHHAHTBI
— meUIbIla TpexmopoBoro crpoenus (3-pore-pollen, 13.8%), Chenopodiaceae (11%),
Ranunculaceae (6.8%), Asteraceae (3.2%). IlpucyrctByeT mbuibiia cocHbl (16%), Gepesb
(9.5%) u uBsl (5.8%). Octpakoas! BeiAeneHbl U3 UHT. 8.0-8.1 M u 8.5-8.6 M U mpeacTaBlIEHBI
sunamu llyocypris bradyi Sars, Candona cf. rawsoni Tressler, Limnocythere inopinata (Baird)
u Candoninae spp. juv. Mcxoms W3 BHIOBOTO COCTaBa OCTPAaKOM U CTPAaTHrpadUuecKoro
MOJIOKEHHUSI BMEIIAIOIIUX OTJIOXKEHUH, MOXHO OTHECTH STOT HHTEPBaJI K BEPXHEMY
HEOTIEHCTOLICHY.

B paspese ckB. 2 BBIIEICHO WIECTh CIIOPOBO-TIBUIBIEBBIX KOMILJIEKCOB, COCTaB M
CTPYKTypa KOTOPBIX MMO3BOJIMIIU COMOCTABUTh X C PETMOHAIBHBIMH MAJMHO30HAMHU 3amaJHo-
Cubupckoil paBHUHBI M OIPEISIUTh BO3PACT OCAAKOB. Bo3pacT 4eTBepTHYHOW TOJIIN
000CHOBaH MO JaHHBIM ocTpako]l. [lageoreH-HEeOreHOBbIM MHTEpBal pa3pes3a (Typracckas u
aOpOCMMOBCKasi CBUTHI) OXapaKTEPH30BaH IUHOIMCTaMHU. B TypTacckoil CBUTE BBIJCIICHBI
CIIOM, OTBEYAIOIHE MAaKCHMaIbHOMY pacrmpocTpaHeHnuto auHoiwct Pseudokomewuia,
MOIIHOCTBIO 11 M. DTH CJIOM MOKHO COIMOCTaBUTH C BBIJICJICHHBIMH B CKB. 6 (Jiep. AUMMOBO,
TromeHckass 00:1.), TAe AUHOIKMCTHI TaKKe BCTPEUYECHBI B OOJBIINMX KojudecTBax (mo 60%)
(Kyzpmuna, 2014). Takue cion OBbUTM BBIACTCHBI paHee B IOKHBIX pPalOHAX paBHUHBI
(bapabunckuii 1 KynyHauHCKkul nuTodanuaibHble palioHbl), OHU MPUYPOUYEHBI K TOJIOIIBE
KYpaBCKOW CBHUTHI ((aruanbHbIi aHanor Typracckoi cuthl) (Kyssmuna, Boakoa, 2008).
MaxkcuManbHOE  pacHpoCTpaHEHHWE  JUHOLMCT B pa3pe3e, BEpPOSITHO,  OTPAXKaeT
TPAHCTPECCUBHBIN IIUKII B Pa3BUTUH TYPTACCKOTO 03€pa-Mops, 3TO coObITHEe (PUKCUpYETCS BO
MHOTHUX pa3pe3ax MO MaJTUHOJIOTUU U MOKET OBbITh HCIIOJIb30BAHO JJII BHYTPUPETHOHAIBHON
Koppensuui. Bo3MOXHBI M MEXpErHoHaJbHbIE —comocTaBieHus — Pseudokomewuia
laevigata He u Pseudokomewuia granulata He ussectrbl u3 Bepxuero oauromnena Kuras (He,
1984), a Pseudokomewuia aff. granulata omnpeneneH U3 HEOreHOBBIX OTJIOKEHUH (HIKHHIA-
cpenumii Mmuonien) Amepuku u Jlanuu (Batten et al., 1999; Dybkjer, 2004). IIpucyrcTtBue B
TYpTacCKOH CBHUTE JBYX BHIOB JAMHOLMCT TMOATBEP)KIACT MO3IHEOJIMIOLIEHOBBIH BO3pacT
OTJIOXKEHUH, 10 CUX IOP OLEHMBABIIMICSA TOJBKO IO CriopaM M mblibLie. Vcue3HOBeHME W3
pa3pesa Pseudokomewuia aff. laevigata MoxxeT KOCBEHHO yKa3bIBaTh Ha MUOLICHOBBIN BO3pacT
OCAaJIKOB.

HccnenoBanus BbINIOJNHEHBI B paMkax mnporpammbsl Ilpesunmyma PAH 23, Taxke
noiepskansl rpantrom HUP (mpoekt VI11.68.1.3).
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DIACHRONEITY IN CHANGES OF MARINE ENVIRONMENTS ON THE FAR
EAST MARGIN OF THE NORTHWEST PACIFIC AT TRANSITION FROM THE
LAST GLACIAL TO HOLOCENE

Matul A.G., Kazarina G.KH., Saidova KH.M., Smirnova M.A., Khusid T.A.,

Chehovskaya M.P.
P.P. Shirshov Institute of Oceanology RAS, Moscow

[Tonmy4yeHbl HOBBIE PE3YNBTATHl IO MHUKPOIAJCOHTOJIOTHH JOHHBIX OCAIKOB M3 JIBYX
okpauHHbIX paiioHoB C3 Ilamuduxu (Puc. 1), ucnonb3oBaHHBIE AN PEKOHCTPYKLUU
PETHOHANIBHON MaJe00KEaHOJIOTUH BO BpPEMsI BEJIMKOTO IJIOOAJIBHOTO MOTEIUICHUS IOCie
OKOHYAHUs MOCJIEAHEr0 MO3HEYETBEPTUYHOIO oJie/ieHeHus. V3ydeHbl 1Be KOJIOHKH JIOHHBIX
0TJI0XeHnH, nonydeHHsie sxcnenuuein SO201-2 nemenkoro HUC «3onne» B C3 Ilanuduke
B 2009 r. mo poccuiicko-Hemenkomy HayuyHoMy mpoekTy KAJIBMAP. PaGouum meronom
UCCIIEIOBaHMsI OBbLI KOJMYECTBEHHBIM aHAM3 KOMIUIEKCOB (hopaMUHH(Ep M JUATOMOBBIX
BOJIOPOCIIEH, IpU 3TOM OeHTOCHBIE (hopamMHUHHUpepbl 0becrednu HH(POPMALIHIO O IPUIOHHBIX
YCIIOBHSAX, TUATOMEH — O MPUIIOBEPXHOCTHBIX YCIOBHUSX. B paiioHe mcciemoBaHus ceidac
npeoOiasaeT TEeppUIreHHas CeAMMEHTalus; (OPMUPYIOTCS C1a00JUaTOMOBBIE IEIUTOBO-
QJIIEBPUTOBBIE WIIBI C cofiepkanneM amopgHoro kpemuezema <10% (Jlucuupin, 1978).
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Puc. 1. I'eoepaghuuecroe nonosicenue (a) u xponocmpamuepagus (6) usyuennwvix koroHok. Ha
(a): nycmole Keaopamvl — mMOUKU OMOOPA KOJIOHOK, YEPHble CMPEeIKU — OCHOBHbLE
NOBEPXHOCHHbLE MEYeHUs, cepble CMPeNKU — OCHOBHble NpudoHHble meuenus. Ha (0): epaguxu
— pacnpeoenenue XapaKmepucmuKk Ompadx3CeHHO20 C8ema KaK NOKA3ameib OMHOCUMEIbHbIX
KONeOAHULl  COOEPIHCAHUsL  OUOCEHHO20 KOMNOHEHMAd 6 O0CAOKAX, MNycmvle KPYJHCKU —
paouoyenepooHvie 0amuposKu AOCOIIOMHO20 603PACMA, KOHEEPMUPOSAHHbIE 68 KANCHOAPHbLU
sospacm (Max et al., 2012).

Hamre coo0mienue cocpeoTO4eHO Ha HOBOM MH(OpPMALUU MO PE3KHUM H3MEHEHHSM
MaJIe00KeaHoJI0ruu B nepBoi (paze Tepmunanuu | Ha ypoBHE okosio 14-15 Thic. KaneHAAPHBIX
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JIeT Ha3all, KOrjia 3aKOHYHMIOCH MOCIIeIHEE IICHCTOLICHOBOE OJICICHEHNE U HaYaJloCh CHIIBHOE
rinobanpHOe moTeryienne O&mmar-amiepén (bBA) Ha mepexoge K ToJIONEHYy — HBIHEHIHEMY
MEXJICTHUKOBBIO. [I0TeIIeHrne XOpOoIo 0TPa3UIIOCh B MUKPOITATICOHTOJIOTMYECKHX 3AITUCSX U3
UCCJICIOBAaHHBIX KOJIOHOK (Puc. 2), XOTd majie0oOKeaHOJOrMYecKuil CHrHain ObUT pa3sHbIM B
KOJIOHKAX Ha OJTHHUX M TEX JKE BO3PACTHBIX YPOBHSIX.
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Puc. 2. Muxponaneonmonozus u3zyuennvix KoloHok. Ilokazano pacnpedenenue o6Oujeco
cooepaHcanisi MUKpOQpOCCUIUU U OMHOCUMENbHOU KOHYEHMPAYUU OCHOBHBIX BUO0S.
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Ha cxnone Bocrounoit Kamuatku — kononka SO201-2-12KL — B Hauane noTerieHus
PE3KO BhIpOCTa a0CONIOTHAS YUCIEHHOCTh PaKkoOBHH (opaMHHU(pEp U CTBOPOK AMATOMEH B
ocankax (cMm. Puc. 2). U3menenue obmiei yncienHoctu popamuuudep Ha yposue 15.2-15.1
TBIC. JIET Ha3aJ TMPOU3OILI0 MpPU CMEHE MHUKPO(PAyHUCTHUECKUX COOOIIECTB: OT
JOMUHHUPOBAHMSI ~ 3BPUOMOHTHOrO  XoiogHoBogHoro T=~1°C, xapakTepHoro  majis
BBICOKOKHMCIIOPOAHBIX ycioBuii Buzna Alabaminella weddelensis (Earland) x mpeoGiaganuto
6oee TeroBoaHOoro T=2-3°C, oburaromiero B HU3Kokuciopoauou cpeae 02=0.3-0.7 mu/a npu
BBICOKOI KOHIIEHTpaluu opraHuyeckoro BemiectBa Ha gHE Copr=0.5-1.0% Buma Bulimina
tenuata (Cushman). ITpumeprHo 200 ner mo3aHee POCT OOIIEH YHUCICHHOCTH IUATOMEH
COIIPOBOKIAN MEPEXO OT JISAHUKOBOH MHKPOQIIOPHI, OTHOCUTEIBHO MaJIONPOAYKTUBHON U
TUMIUYHON JJIs1 CyOapKTUUYECKUX XOJIOAHOBOAHBIX IIEHTPAIbHBIX KPYroBOpOTOB OXOTCKOrO U
Bepunrosa mopeii ¢ Bunom-gomunanrom Thalassiosira trifulta Fryxell, k ceBepo-6opeanbHoii,
NPEUMYIIECTBEHHO OTKPBHITOOKEAaHMUYECKO# ¢ MaccoBo pa3suThiM BuaoM Neodenticula seminae
(Simonsen & Kanaya), xapakTepHbIM AJIsi TIOBEPXHOCTHON BOJBI AJISCKUHCKOTO TEUYCHUS H
BCEH CEeBEPHOI YacTH OTKPHITOMN cyOapkTuueckoil [Tannduku.

Ha ceBepe xp. Illupmmosa — komorka SO201-2-101KL — B Havasne moTeruieHus: oomas
YHCIEHHOCTh PaKoBUH (opamMuHudep ynana, a KOHIEHTpalus JuaToMel pe3Ko BhIpocia (CM.
Puc. 2). Kak u Ha BocTOyHOM cKJIIOHE Kamuarku, npu HACTYIUIEHMM IOTEIUICHUS
«BBICOKOKHUCIIOPOIHBIC) KOMILJICKCBI OEHTOCHBIX dbopamunudep CMEHWINCH
«HU3KOKHCIOpOAHBIMI» 14.7 ThIC. JleT Ha3aa. Ha 3ToM ypoBHE CHIIBHO YBEITHYMIACH
OHONPOTYKTUBHOCTh, OCOOEHHO B IOBEPXHOCTHBIX CJIOSX BOJbI, HO CTal HMHTEHCHUBHO
HAKaITMBATHCS KPYIMTHO3EPHUCTHIN ((ppakius > 63 MKM) TeppUTeHHBIA OCaJI0YHBINA MaTepHa
B pesyibrate segoBoi pasrpysku (Riethdorf et al., 2013). TTostoMy Ha JHE MPOUCXOIHUIO
«pa30aBieHNe» KOHIEHTpauuu GpopaMuHUdeEp, pAKOBUHBI KOTOPBIX COOTBETCTBYIOT pazMepy
MPEUMYIIECTBEHHO KPYITHO3EPHUCTOM (Ppakiiuu.

B otnuume ot mnpumkamuarckoit komonkum SO201-2-12KL, B OGepHHroBOMOpPCKOU
kojonke SO201-2-101KL camas nepas da3za morerienus 14.7-14.4 teic. n1eT Ha3aq OTMEUYCHA
BBICOKHM COJICp)KaHHEM apKTHYECKHX U apKTO-00peabHbIX JIeJOBbIX auaroMeit (o 33-34%)
Fragillariopsis spp. u npoayktuBHbIX quatomeit (1o 7-10%) Chaetoceros spp. BepositHo, B 3T0
BpeMs Ha ceBepe Xp. LlupioBa cymiecTBOBaM yCIIOBHSI KPAaeBOH JIeIOBOW 30HBI, ISl KOTOPBIX
XapaKTepHBI 0OMbIasi OMOMPOAYKTUBHOCTh M aKTHUBHAS JIEJ0Basl Pa3rpysKa, clieoBaTeIbHO,
OJTHOBPEMEHHO BBICOKHE TEMITbl HaKOIUIEHHS Ha JHE OWO- W TEPPUTeHHOTO BEIECTBA.
[Tocnenyromiee cokpalieHue JIeA0BOM 30HbI U CYIIECTBEHHOE BIUSHUE TOBEPXHOCTHBIX BOJ U3
oTkpeITol [Tanuduku, cyast mo pocTy KOHIIEHTpAIMU CeBepo-OopeanbHOro Buaa auatomeit N.
seminae, Hadanoch Ha ~260 JIeT Mo3/1Hee, YeM U3MEHEHHUE B TIPUIOHHOM CIIOE.

AHanu3 pa3BUTUS MOPCKOH MHUKpOodayHbl M MHUKPOQIOPHl MO3BOJISET BBISBUTH
BEPOSTHYIO TUAXPOHHOCTH (CMEIIEHNE BO BPEMEHH) MaJIC00KEAHOIOTHIECKUX N3MEHEHUH Ha
KOHTHHeHTanbHOU okpanne C3 INamuduku Bo Bpems r1o6ansHOro MOTEIIEHUS Ha TIepexo/ie
OT TIOocTIeTHEeTO oeneHeHus K rononeny (Puc. 3, cm. Puc. 2). /lnaxpoHHOCTH MPOSBUIACH B
JIBYX aCTeKTaxX.

PernonanbHass aumaxpoHHOCTh. B memoM, mnepexon K MOTEIUIEHHUIO — Kak
MOCIIE0BATEIHPHOCTh M3MEHEHUN «IHO-TIOBEPXHOCThY» Mpowm3omien Ha ~290 neT paHblie y
BocTouHOM Kamuarku, yem Ha 3amane bepunroBa Mops. Ilo oTnenpHOCTH, NPUIOHHBIE
M3MEHEHUs POU30NLTH Ha ~490 J1eT, a MPUIMOBEPXHOCTHBIEC H3MEHEHHs — Ha ~550 JeT paHbIiie
y BoctouHoM KamuaTku, uem Ha 3anajae bepuHrosa mops.

MecTHast TUaxpOHHOCTh. B KaXkIoM U3 pailoHOB MPUIOHHBIE U3MEHEHUS OTEepPEearIN
npunoBepxHocTHEIE: Ha ~200 neT y BocrouHoi Kamuarku u Ha ~260 net Ha 3anazne bepuHrosa
Mopsl.
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Puc. 3. Uzmenenus npuoonnoti (no 6enmocHvim ghopamunughepam — CniouHas 6epmuKaiIbHas
JUHUSY) U NPUNOBEPXHOCMHOU (N0 OUamomesm — NYHKMUPHAsS GepPMUKANbHASL JUHUL)

nanleookKeaHojliocuu Ha gbOHe 2100A/IbHbIX U PECUORANIBHBIX NANEOKIUMAMUUECKUX APXUBOE
(Jouzel et al., 2001; Wang et al., 2001; Rasmussen et al., 2006).

ComnocraBneHue ¢ r100anbHbBIMUA U PETHOHAIBHBIMU MAJCOKIMMATHIECKUMHU apXUBaMHU
(cm. Pumc. 3) mokaspiBaeT, UYTO KOMIUIEKCHOE W3MEHEHHE ‘‘THO-TIOBEPXHOCTH” Ha
KOHTHHEHTAJbHOM CKJIOHE BOCTOYHOW KamuaTku cClydymsioch paHbllle CTaHJIApTHOTO
noreruieHust BA. TIpunornas o6cTaHOBKa, HAXOIAIASCS 3/1€Ch IO/ BIMSHUEM JJOHHOW BOJIBI
AQHTAPKTHUYECKOT0 TMPOUCXOXKJEHHS, Mepenuia B “HU3KOKUCIOPOIHOE” COCTOSHHUE elle 0
Havaia MOCTYIUICHHsI OOJIBIIMX MOTOKOB OPTraHWMYECKOTO BEHIECTBAa HA JTHO. DTO COOBITHE
OTpaswyio, BUJAMMO, AHTAapKTUYECKHH CHUTHaJl, a WMEHHO, Iepexoa K Oojee “Nerkum”,
COOTBETCTBYIOIIUM IOTEIICHUIO N30TOITHO-KUCIOPOTHBIM COOTHOIIICHHUSM B JISJIOBOM KEpHE
EPICA Dome C na ypoBHe 15.2-15.1 Thicsu net Hazazn (Jouzel et al., 2001). Kak u3BectHO
(Sowers and Bender, 1995), maneoknumMaTu4eckue cOOBITUS B AHTapKTHKE BO BpeMs
MOCJIEeIHEeH JersAualuy Onepekaid aHaJOrMYHble B CeBEpHOM moiyiiapuu. Hactyrienue
npeo0asaroniero BIMSHHAS BOJA OTKPHITOTO OKeaHa y BocTrouyHoW KamyaTtkm He umeer
OUYEBHUJIHOM CBsI3U ¢ HauboJyiee BBIPAKEHHBIMU IJI0OOATBHBIMU MPUPOJHBIMU HW3MEHEHHSIMHU.
OmHako OHO MPUYPOUYECHO K 3aMETHBIM “TEIJIbIM~ MU30TOMHO-KUCIOPOIHBIM OCHUJUISIITUSM B
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JICIOBBIX KepHAaxX Kak AHTapKTHKH, Tak U I'pernanaun (Sowers and Bender, 1995; Rasmussen
et al., 2006), a Taxke MOXET MPEAOI0KHUTEIBHO CBI3BIBATHCS ¢ OKOHYAHUEM JICITHUKOBOTO
noxojoganus B CB Kurae (Wang et al., 2001).

B 3anagnoii yactu bepruHrosa mops Ha cesepe Xp. lllupmosa noHHas Boja, KOTOpas
dakTuyecku sBISETCS OEPUHTOBOMOPCKOM IMPOMEXKYTOUHOM U3-32 OaTUMETPUUYECKOTO
MOJIOKEHUSI HW3YYEHHOM CTaHIMM, HM3MEHUJIACh B CTOPOHY MEHbBIIEH 00eCrne4yeHHOCTH
KHCJIOPOJIOM TOYHO y CTaHAapTHOro Havajna norersieHus bA. Ho moBepxHOocTHOE M3MeHEHUE
K OUEBUHOMY BJIMSTHUIO BOJI, TOCTYTMAIOIINX U3 OTKPBITOrO OKEaHa, IPOU30IILIO TO3AHEE, YIKE
HAa MakCMMyMe OOIlero MOTEIJIEHUS B CEBEPHOM IOJIyIIAPUU M Ha BOCTOYHOM OKpamHe
EBpazuu (CB Kuraii).

Taxum 00pa3om, MO HAIIMM HOBBIM JaHHBIM, CHJIBHOE TJI00aIbHOE MOTEIJICHUE TOoCe
OKOHYAHUSI MOCIIEHET0 OJICACHCHUS Ha NPUKOHTHHEHTanbHOW okpamHe C3 Ilanuduxu
BHayYaJIe OTPa3WIOCh Ha MPUJAOHHBIX BOJHBIX Maccax, a 3areM ¢ ono3aanueM Ha 200-260 et —
Ha MPHUIOBEPXHOCTHON Boze. OOl OTKIMK Ha MOTEIJICHHE CMEIIAJICS C 3all03JaHueM BO
BpeMeHH Ha 290 5ieT oT paiioHa Ha Kpar OTKPBITOTO OKeaHa K OJu3iexkalieMy paioHy B
npejiesiax  IMOJy3aMKHYTOTO OKpamHHOTO Mopsi. Hamm BeIBOIBI 0 AHMAXpOHHOCTH
najeookeaHojgoruueckux coobituii B C3 cybapkrudeckoii [Tannduke noarsepxxaaroT Uaew o
JTUAXPOHHBIX  KIMMATOCTPATHTPAPUUECKUX  YPOBHSIX  MO3AHCUCTBEPTHUYHOTO BpPEMEHU
(mocnemuue 125 Thic. 7eT), BbickazaHHylo panee (bapam, 1988) nmns ymepennoit u
cybapkTudeckoii 30H CeBepHOH ATIIAHTHKH.
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NEW BIOSTRATIGRAPHIC DATA ON GUYOTS OF GOVOROVA, VULCANOLOG
AND KOCEBY (THE MAGELLAN SEAMOUNTS, PACIFIC OCEAN)

S.P. Pletnev!, M.E. Melnikov?, T. E. Sedysheva?
V1. llichev Pacific Oceanological Institute (POI), Vladivostok
2State Scientific Center Yuzhmorgeologiya, Gelendzhik

MarennaHoBsl TOpbl — AyrooOpasHasi erb MOJBOJHBIX BYIKAaHHMYECKHX TOp, JUIMHOU
oomee yem 1200 kM, pasgenser BocTouHo-MapuaHCKyH0 KOTJIOBHHY Ha JIBE BIIAIUHBI:
[Turagera u Caiinan. Ha 3anane onn rpaanyat ¢ MapuaHCKOW CHCTEMO xello0o0B, a Ha FOro-
BOCTOKE - ¢ noausTusiMu bonbmux Kaponuuckux nu MapiiamioBeix ocTpoBoB. Mx nuHeiHas
HIPOTSKEHHOCTh 10 mupote Ha 1200 KM, IpUYpPOUYEHHOCTh K 30HE CYOJYKLMHU Ha 3amajie U
pacmosoXeHue Ha JPEBHEM YYacTKe OKEaHMYEeCKOW KOpbl JaBHO MPUBIEKAET BHUMAaHUE
UCCIIeIoBaTENIe KaK MOJEIBHOTO OOBEKTa Uil MPOBEPKH PA3IUYHBIX T€0JIWHAMHUYECKUX
MOCTPOCHUM.

B centsa6pe-nexadpe 2014 r. ®I'YTTI 'HII «}Oxmopreosorus» opraHu30Ball TeojIoro-
reopusnueckuii peric Ha HUC «['eneHmxuk» B ceBepo-3amagHblii cekTop TuUXoro okeana
(rafioTel MarennaHoBBIX I'Op), B KOTOPOM IMPHUHSUIM y4acTHE aBTOPHI JIAHHOTO COOOLICHUS.
OCHOBHBIM TIOJTUTOHOM HCCIIEIOBaHMSI B JaHHOM pelice ObUIO BBIOpAHO ceBepoO-3amajHoe
KpbUTo MaremiaHoBBIX TOp, BKIIIOYash Majou3ydeHHble railotel ['oBopoBa (08), Bynkanomor
(09) u Koredy (14).

Bo BpeMs paboT Ha raiioTax BBITOJIHEHO qparupoBanue (57 craHiuil), Mejkoe OypeHue
(23 cranuwmii) u otOop Tenerpeiiepom ¢ moBepxHocTH AHA (13 cranumit). B pesynbrate
re0JIOTUYECKOr0 OMpoOOBaHUS MOJIHATHI 00paslbl U KEpPHbl TOPHBIX IMOPOJ Pa3IUUYHOTO
reHe3nca u Bo3pacTa (MarMaTuieckue, ByJKaHOTeHHbIE, 0CaJJOYHbIE U pyIHbIe KOpPKH). B yactu
U3 HHUX OOHapyXeHbl OCTaTKM Makpo - U MuKpodayHbl (puc.l). B nmanHom cooOuieHun
IPUBEJICHbl OCHOBHBIE PE3yJIbTaThl aHAIM3a MUKPO(OCCUIINI MIAaHKTOHHBIX (opamMHuHUED,
noysrydeHHele Ha Oopty cyaHa. Bcero Obuto wucciemoBano 98 o6OpasmoB, B 51 U3 HUX
oOHapykeHbl PakoBHUHBI (popamuHHUdep. B cooTBeTCTBHE C MJIAHOM AKCHEIUIUMH 0co00e
BHHUMaHUE YJENAIOCh JaTUPOBAHUIO KOOAJIbTOMAapraHIeBBIX pYyAHbIX Kopok. Hawuboinee
NOJIHBIE pYAHBIE pa3pe3bl Ha MareiiaHoOBBIX IOpax OXBAaThIBAIOT O0BEM I'€0JIOTHYECKOTO
BpeMeHn kak mnocienHue 50-70 mmH. netr (MenbnuxoB, Ilmernes, 2011). Bo3spacthas
IPUHAAICKHOCTD BBIJICJIEHHBIX KOMIUIEKCOB IUIAHKTOHHBIX (pOopaMuHUdeEp onpenensiach Ha
OCHOBE paHee MPOBEACHHBIX UCCIEC0BAaHUM 110 IAHHON HCKOIIAaEMOM CUCTEMAaTUYECKOM IPyIIe
OpPraHu3MoOB, B TOM yHcie 1o Tuxomy okeany u raiioram MarennanoBsix rop (IInetues u np.,
2008; Bolli et al., 1985; Proc. ODP, 2002; Wade et al., 2011).

Hwxe nanbl pe3yiabTaTel OMOCTpaTUTpahUUECKOro U3yYSHHS MOTHATHIX TOPO/I.

B MenoBBIX OTIOXEHHUAX Ha UCCIEAYyEeMbIX TaioTax BbIIEIEHBl CIEAYIOIINe
CTPAaTOYpOBHU: BEPXHUH anbO-HM)KHUN CEHOMaH, BEPXHHHM CEHOMaH, BEpXHHUH KaMIaH U
MacTpuxT. CaMmblii HIKHUN YpOBEHb HE BCKPBIT TI€0JOTHYEeCKHMM ONpOoOOBaHUEM, HO
npucyrctBue Planomalina buxtorfi (Gandolfi) B spadorennoit 6pexunn (obpazer 14/146-1A)
c raiiora KoreOy no3BosisieT roBOpUTH O HATMYHUH MTOPOJ1 aIb0-paHHECEHOMAHCKOT0 BO3pacTa.
BepxneceHomMaHCKMI CTpaTOypoBeHb 3a(UKCHpoBaH Ha raiiore Bynkanosor, rae wu3
snadorennont opexunn (09107-A) Beinenensl pakoBuHbI Rotalipora cf. R. cushmani (Morrow)
u npexacraButenu poaa Dicarinella. T1noxas coOXpaHHOCTh PaKOBHH HE MO3BOJIMJIA MPOBECTH
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0oyiee TOYHYIO BHIIOBYIO TUTHOCTHKY. Bosee moiHO mpejicTaBieHbl KaMITaH-MaacTPUXTCKHUE
OTJIOKEHUS, KOTOPBIE BCTPEUYCHBI HA BCEX M3YYEHHBIX TaifoTax. lloponsl 3TOro BO3pacta
NpEJCTaBICHb:  PU(QOreHHbIMA  (OPraHOTEHHO-JACTPHUTOBBIMH U KOPAUIOBBIMU),
KaTbKAPEHUTOBEIMU W PEXKE  IUIAHKTOHOTEHHBIMH  W3BeCTHsAKamMu. OHH  9acTo
NEPEKPHUCTAILNTU30BAHBI, YTO 3aTPYAHSIIO BBIICIICHHE IIEJIBIX PAKOBHH U3 MOPOJIbL. B 0THEIbHBIX
o0pa3iax ycTaHOBJIECHBI KOMIUIEKCH (popamMuHudep Oojee y3KOro BO3pacTHOrO JAWaNa3oHa:
kamnaHa (08b111-A, 14/143-B) u mactpuxta (08177-A, 14]147-2A). Ecnu maacTpuxTckas
dayHa Jerko oOmpenenseTcss IO HAIWYHIO TNpeAcTaButenceii pona Abathomphalus, T0
KaMIaHCKasik — TOJIBKO COYETAHWEM TIOSBICHHWS ¥ BBIMUPAHUS OTIEIBHBIX BHIOB:
Elevatotrucana cf. E.elevata (Brotzen), Rugoglobigerina rugosa (Bronnimann),
Globotruncana arca (Cushman) u np. bonee mosHO kKammaHckas (ayHa ¢ omucaHUEM
OTJICBHBIX BUJIOB M poTOTaOIMIIaMK ObLIIa HAMH paHee JaHa 1o raiioty I'oBoposa (Kopuarun
u ap., 2010).
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Puc. 1. Ionoocenue cmanyuti opacuposanus (1), oypenus (b, B) u meneepeitipepa (GR) na
eatiomax I'oeoposa, Bynxanonoe u Koyeby

B mopomax maneorena pe3ko mpeoOsaaloT KabKapEeHUTOBBIE W3BECTHSAKU W,
q)aLII/IaJILHO-CBSIBaHHBIe C HUMHU, B,Ha(l)OFeHHLIe 6peK‘lI/II/I. Pexe BCTPCYUCHLI IIJIAHKTOHOT'CHHBIC
HN3BCCTHAKM U  BYJKAHOI'CHHO-OCAAOYHBIC 06paSOBaHI/I$I. Ta(i)OHGHOSBI IIJIAaHKTOHHBIX
q)OpaMI/IHI/I(I)ep JAaHHOTI'O BO3PAaCTHOTO MHTCPBAJIa 06Hapy)KCHBI Ha BCCX TpEX FaﬁOTaX, n ux
IMAJICOHTOJIOTUYCCKHUEC HaXOAKU HanOojiee MHOT'OYMCJIEHHEL. Cpezm HUX  BBIJACIICHBI
HCKOIIaCMBIC COO6IJ_ICCTB3., COIIOCTAaBIACMBIC C OTACIBHBIMU OMO30HAIBHBEIMU KOMILIEKCAMU
naneoreHa tponuyeckoil mkansl (Wade et al., 2011), XOTs 10 JUTOJOTUYESCKUM MPH3HAKAM
nopoabl pasHOTO BO3paCTa 4aCTO HE pPa3JIMYUMBL. He BCTPCYCHBI IMOPOABI C THUIIMYHBIMHU
BUJAMH ITO3AHETO 301 CHA U COBCEM OTCYTCTBYCT OJIMI'OLICH, YTO XapPaKTCPHO IJIA OOJILIIMHCTBA
U ApYTUX ranotoB MaremiaHoBbIX IOp.

Ananu3 HanOoJiee U3y4YeHHBIX KOMITJIEKCOB IJTAHKTOHHBIX (popamMuHudep Ha Bcex Tpex
rafiorax Io3BOJIMJI UX COIIOCTaBUTH CO CJICAYIOIIUMHA OHno30HaMH BCPXHCTO MaJICOICHA (Zone
Morozovella velascoensis, oo6pazenr 08b101-1A, 086101-B), pannero osoreHa (Zone
Morozovella aragonensis / Zone Morozovella subbotinae — Zone Morozovella formosa, 085100
A, 08b105-A, 08]179-B, 08/180-b, 14145, 14b103-A) 1 BTOpO# MTOJIOBUHBI CPETHETO 20YEeHA
[Zone Morozovella crassatus and Zone Orbulinoides beckmanni (o6pazew, 09/111-!A, 14]146-
1E).

HpI/IMC‘{aTeJ'IBHO, YTO B COCTaB€ MCJIOBOI'O H MNaAJICOICHOBOI'O INNIAHKTOHA 4YacCTO
IIPUCYTCTBYIOT BHYTPEHHHME CIIETIKM PAKOBHH OTJIWYHOW COXPAHHOCTH, KOTOPBIE MOYKHO
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OTpeNeuTh 10 BHuaa (puc. 2).

BepxHeMHOLIEHOBBIN KOMIUIEKC IUIAHKTOHHBIX (hopaMuHu(pEep BCTPEYCH B sApe
cybctpata (9madoreHHass Opekdmsi) Kene3oMapraHlleBOW KOHKpEIMH Ha raiiore ['oBopoBa
(08I'p.11). bonpmmHCTBO *€ HaxoA0K caenano B cioe 11 pyansix kopok (085103, 08/176,
08b107, 09B08). B cocraBe TadoreHO30B YCTOWYUBO MPHCYTCTBYET BHJIOBOE COOOIIECTBO
[Globigerina nepenthes Todd, Globigerinoides obliquus Bolli, Neogloboquadrina acostaensis
Blow, Sphaeroidinellopsis s. subdehiscens (Blow)] 6im3koe Mo CBOMY COCTaBy KOMILIEKCY
o6uo3onbl Zone Neogloboquadrina acostaensis.

IlneficToneH-T0/IOLIEHOBBIE OCAJKW TOIHATH, B OCHOBHOM, Tenerpeidepom B
npezeiax NpUBEPIIMHHOrO 11ato. OHU coAepKaT TUMTUYHBINA
TPONUYECKUII KOMIUIEKC IUIAHKTOHHBIX  (opamunudep,
OMM3KUI K COBPEMEHHOMY, M TIO BHJOBOMY COCTaBYy
coorBeTcTBYeT Omo3one Globorotalia truncatulinoides Zone
(I'p.05; I'p, 06, I'p.10 u 11).

[Tonyuen npencraBUTENbHBIA MaTEpHAI IO €00 1-2A
pyznHoOro paspesa Ha raiiore ['oBopoBa. Panee naHHbIi ci10d Ha
MaremiaHoBbIX TOpax HaMH JaTHPOBAICS  IIMPOKUM
BO3pDacCTHbIM HMHTEpPBAJIOM - BTOpas IOJOBMHA CPEIHEro
s0o1eHa. BHOBb M3ydeHHBI KOMIUIEKC Ha raiiore I'oBopoBa

Puc. 2. Buympennuii cienox ~ BBUIEPKaH IO BHIOBOMY COCTaBy M CONOCTaBMM C
paxosunvt éuoa Morozovella of.  xkommiekcom 6uozonsr Orbulinoides beckmanni. Bug-unagexkc
M. formosa Bolli ¢ obpasye  5roii Guozonsl umeer y3kwmii (39 - 41 MH. JI€T) BO3pacTHOM
08279 - nuenuit soyen uHTepBan ero pacnpoctpanenus (Wade et al.,, 2011), uro
MO3BOJIUT YTOYHUTH W COMOCTABUTH YCIOBUA OOpa3oBaHUA

cinost 1-2A ¢ X0[I0M peruoHaNbHBIX U TTI00aTbHBIX Majgeoreorpapuueckux CoObITUH.

[Tonyyennsie HOBBIE OMOCTpaTUrpaUyUECKHe IaHHBIC CYIIECTBEHHO IOTOJHSIOT H
pacUIMpsIOT Halle NPeJCTaBICHHE O CTPYKTYPHO-BEIIECTBEHHON SBOJNIOIUN Trall0TOB
MarennaHOBBIX TOP.
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Bgenenue. CoBpeMeHHOE HallpaBJICHUE B MaJI€03KOJIOTMUECKUX u
najeoreorpauyeckux HCCIEIOBAaHUAX IPEIyCMaTpUBAET MaKCUMAaNbHYIO (TpEeIesIbHYIO)
JeTann3alnio peKoHCTpyKiui. [lepBoii cpean mogoOHbIX padboT o tope Pycckoit mutet (PIT)
HaJ0 Ha3BaTb KOMIUIEKCHYIO NyOIMKAnUI0 C PEKOHCTPYKLUEH mnaneorayouH U
OTKaTMOPOBAHHBIMH SBCTATHUECKMMHU KPHUBBIMU C TOYHOCTBIO /10 aMMOHHUTOBBIX (ha3 (Sahagian
et al.,, 1996). /lunamuKy majeoTeMIepaTypHOro TPEHIa Ha MPOTSHKCHHUE KEIJIOBEHCKOTO U
OKC(OPICKOTO BEKOB /ISl IIECTH BPEMEHHBIX CPE30B, SKBUBAICHTHBIX MOABAPYCaM, BIIEPBbIC
npocneaun J.H. Kucenes (2004). Tlo koMmriekcamMm aMMOHHUTOB OH TOKa3aJl U3MEHEHHUE BO
BPEMEHU U MPOCTPAHCTBE TEMIIEPATypHOTO rpaaveHta B mnajneoakBaropusx C3 EBpaszuu u
PEKOHCTpyHpOBaJl HarnpaBieHue u cuiny naineoreueHuid. JI.b. T'ynses (2005) cocraBun BecbMa
noApoOHBIE KapThl C pacmpeielieHneM HHIeKkca OopeanbHOCTH (o ammonuTam) Ha PIT B
no3HeM OaTe W paHHEM KeJUIOBee C TOYHOCTHIO J0 remep (mogo0Has JeTalbHOCTh B
naneoreorpaduu IOCTUTHYTa BIepBbie). B cpenneit u moznueit ope PII M.A. Poros BbisiBuUI
MHOTOYHUCIICHHBIC MH30/bI MUTpaIfii OopeaabHbIX U TeTHuecknx ammonutoB (Rogov et al.,
2009). Cnenyet Takxe yInOMSHYTh CTaTbu PoroBa ¢ coaBTOpaMu IMOCIEIHUX JIET, T1e, KpoMe
COOTHOILIEHUI B aMMOHUTOBBIX KoMIuiekcax PII, mpuBoasTcs naHHblE M30TOIHOTO aHAINU3A
(Price, Rogov, 2009; Wierzbowski, Rogov, 2011; Wierzbowski et al., 2013).

AHanoruyHple peKOHCTPYKIMH 110 MUKpO(dayHe, 0 JeTalbHOCTH MPUOIIKAIOIINEcs K
TaKOBBIM 1O aMMoHHTaM, ciaenanbl E.M. TecakoBoii. [To octpakomam (O) u3 cpeaneii u
no3aHerd ropel  PII  peKOHCTpyMpOBaHBI MHUIPAllMOHHBIE KOPUIOPBI, HAIPaBICHUS U
WHTCHCUBHOCTb  NAJEOTEUYEHUH, a TaKKe IIOCTPOEHBI  NaJeoTeMrepaTypHas U
najeobatumerpuyeckas Kpusbie (Tecakosa, 2014a, 6). Hmkaekemtopeiickue O ObUTH N3YUYEHBI
€10, B 4YacTHOCTH, U3 paspe3a bapromomeeBka (CaparoBckas 001.). Ilo HUM BbIIeneHbI
CTPaTOHbI, UMEIOIIME ManeoreorpauyecKyto Mpupoay U COMOCTaBUMbIE 1O JIETAIBHOCTH C
amMoHHuTOBBIME KoMmitekcamu (TecakoBa, Cenbiiep, 2013).

Heim w  3amaun. Ilo  dopamunudepam (D) nNaTCOIKOTOTHUECKHE U
najieoreorpadueckue IMOCTPOCHUSI TAKOM JETaJbHOCTH HHUKOTJa €Ile HE IMPOBOIMIMCE.
[ToaTomy 11e51bt0 HacToAIIEH paboThl sBIsEeTCS cpaBHEeHUE pacupeneneHus @ u O B HUKHEM
KeJuioBee paspe3a baprosiomeeBka, BBISABICHHE W3MEHYMBOCTH OOEUX TpYII U €€ MPUYHH.
Kpome toro, @ u3 bapronomeeBku He U3ydaluCh, a MajeodKogornyeckuil aHanu3 O 3Toro
pa3pesa paHee He Jelaics.

Marepuan u meroabl. B oTinuMe OT aMMOHUTOB, PacHpOCTPAHEHHBIX MO BCEMY
paszpe3y (ci. 1-3; 3onubl elatmae, gowerianus u calloviense), O HaiificHbI TOJBKO B HIIKHEH
yactu (1. 3 ¥ HIDKHSS YacTh ci1. 2; 30Ha elatmae, moa3ons! elatmae u subpatruus) (Tecakosa,
Cenbuep, 2013). 3oHanpHOE pacuiieHeHHe M0 aMMOHUTaM nipousBeaeHo B.b. Cenbuepom. @ —
B 11e710M Oosiee 50 dopm, 25 U3 KOTOPHIX OMpeneeHbl 10 BUIa — BCTPEUCHBI B CII. 2 U 3 U B
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ocuoBannu ci. 1 (Ycrunosa, Tecakosa, in press) (puc. 1). B 3ome calloviense, moazone
calloviense, mukpodayHa OTCYyTCTBYeT. PEKOHCTPYKIIHSI YCIOBHH MaleoCpe/bl s 30HBI
elatmae, noa3on elatmae u subpatruus, mpou3sBseeHa Mo KPUBBIM Pa3HOOOPA3HS U YUCICHHOCTH
@ u conocrasiieHa ¢ TakoBeIMU 110 O (puc. 1). [Ipoananu3upoBaHa 1MHaMUKa COOTHOLIEHUS
arrmroTuHUpoBaHHbIe/cekpernonnbie @ (A/C). Mcnonabp30BaHbl JaHHBIE 10 TEMIIEPATYPHBIM U
ryOuHHBIM npeanouTeHusM O, UX NPUYPOUYEHHOCTH K PasHbIM MayieoreorpaduieckumM
obnactsam. B 30oHe gowerianus @ He aHAIU3UPOBAIKMCH MOCKOJBKY 3[€Ch HUX PAKOBUHBI
€IMHUYHBI U TUIOXOW COXPAaHHOCTH.

AHayu3 pacnpocrTpaHeHusi B paspese ¢opamunudep. B Tedenne OMOXpOHO30HBI
elatmae pasHooOpazue @ COXpaHAIOCh MPUMEPHO OJWHAKOBBIM, HO 1O KOJHUYECTBEHHBIM
MOKa3aTeJIsIM BBIZICISAIOTCA 1Ba uHTepBaia. MurtepBan ®-1 (06p. 1-14) xapakrepusyercs
CYIIECTBEHHO MEHbIIEeH YncaeHHOCThI0, yeM D-11 (06p. 15-25) (puc. 1).

B kax0M U3 MHTEpBAJIOB aMIUIMTYAA OTACNbHBIX NMHUKOB KPUBBIX pa3HOOOpasus u
YHCICHHOCTU YOBIBAaeT CHU3Y BBepX. llepuoanueckoe yBenmuueHUe Kak pazHOOOpasus, Tak U
YHCIEHHOCTH MPOMHTEPIPETUPOBAHO KAK YPOBHH BBHICOKOT'O CTOSIHUS MOPSI, IOCKOJIBKY POCT
yKa3aHHBIX Toka3zareneid u mporeHta @ c um3BectkoBoil (C) pakOBHHOHN CBSI3BIBACTCS C
yriay6nenuem 6acceiina (Ctapuesa, 1975). UHbIMEU crioBamMu, B MEIKOBOIHBIX MOPSIX MPOLIEHT
A® Tem BrIIe, yeM Ommke Oeper. Y m3ydeHHbIXx @ A/C yMeHbIIaeTCsl Ha T€X YPOBHSIX, I/Ie
OJIHOBPEMEHHO BO3PACTAIOT Pa3sHOOOpa3ne U YUCICHHOCTh, TEM CaMbIM €Ille pa3 MOATBEpKaas
yriny6nenue O6acceiina (puc. 1). Ecinu cyauts o rimyoune ¢popmupoBanus otioxeHuit ®-1 u @-
Il Tonpko o cootHomenuto A/C, To B ®@-| oHa, mo-Buaumomy, O6si1a 6omsbie. [lockonsky A/C
YMEHBILAETCS BHYTPU KaXKJ10T0 U3 UHTEPBAJIOB CHU3Y BBEPX, JI€JIaeM BBIBOJ, YTO INyOHMHA B
9TH BPEMEHHBIE OTPE3KHU MOCTENEHHO BO3pacTaa.

Takum 06pa3om, 10 M3MEHEHHIO KPUBOM YMCIEHHOCTH BBIXOIHT, YTO HIDKHSS YacTh
pa3pes3a HakarjuBajgach Ha MEHbIICH TTTyOuHE, YeM BEPXHsS, U BHYTPH KaXXAOW YaCTH CHU3Y
BBepx HaOmioganock ooOmenenue (Dd-1<d-11;]). [lo wu3meHeHutro KpuBOl pazHOOOpa3zus
noJsryyaercsi, uto obe yacTu paspe3a (HopMUPOBAIUCHL Ooliee-MeHee Ha OJIHOHM TiyOuHe, U
BHYTPU KaXJOM M3 HMX TakKe HaOJI0AaIoch HEKOTOpoe obmeneHue cHuzy Bepx (P-l=d-
I1;]). ITo cooTHOMmEeHu0 A/C peKOHCTpyHpOBaHb! OOJIbIIast ITyOWHA B HIDKHEH 4acTH pa3pesa
U TOCTeNeHHOe YriuyOjeHue OacceiHbl BHYTpH Kaxkaol wu3 uacreit (P-1>0-11;7).
JraMeTpanbHO IPOTUBONOJIOKHBIE HHTEPIPETALUU KPUBBIX pa3HOOOpa3us U YMCICHHOCTU U
cootHoweHUs1 A/C TpeOyroT 00bsicHeHus. HemoHsATHO, ¢ 4eM CBSI3aHO PE3KOE YBEIUYCHHE
yuciaeHHoctu @ B unrepnane P-11? Kakosa npupona popamunudeponsix narepsanos O-1 u
O-11?

AHaJM3 pacnpocTpaHeHusi B paspese ocrpakon. [Io O B pa3pese Toxke BbIIEIAIOTCA
nBa uHTepBana O-1 u O-ll, momunocteio coBmanatoume ¢ ®-1 u @-11 (puc. 1). Kpussie
pa3zHooOpa3us 1 yrciieHHocT O MaloT MUKU Ha TeX ’Ke YPOBHSAX, 4To U P, HO aMILITUTYAa ITUX
IUKOB BO3pacTaeT CHU3Y BBepX (MPAMO NPOMOPLUOHATIBHO YBEJIMYEHHUIO MPOIEHTA
U3BECTKOBBIX @ 1 00paTHO MPONOPIUOHATIBHO KPUBBIM pa3HooOpa3us u unciaeHHocTy @). Kak
u 'y ©, kpuBas pazHooOpazust O B nenom cxoana B O-1 u O-ll, HO ee ammuTyAa BHYTpU
Ka)KIOr0 HMHTEpBala OTYETIMBO BO3pACTaeT CHU3Y BBEpPX. IDTO TOBOPUT O IMKIMYECKOM
npolecce, IBaX bl TOBTOPUBIIEMCS B pa3pe3e (B BEpXHEH M HIUKHEH JacTsax 30HbI elatmae) n
CBSI3aHHOM C NEPUOANYECKUM YBEIMUEHUEM TTTyOHUHBI BBEPX 0 pa3pe3y KaKIoro UHTEpBaa,
T.e. 0 JBYX TpaHcrpeccuBHo-perpeccuBHbIX (T/P) muknax. IlockoiabKy MakcHMallbHOE
pazHoobOpazue O ogmHakoBO B O-l1 m O-ll, MOXHO TIPEANMONTOXKUTH, YTO ATH IUKIBI OBLIH
onuHakoBoi uHTeHcuBHOCTH (O-1=0-11;1). T.e. O moaTBepx)aar0T pe3ynbrathl ananu3a A/C u
YaCTUYHO KpUBOM pa3zHooOpazus O.
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B monp3y Oomnbiielt riyOOKOBOAHOCTH HamOoJee pPa3sHOOOpa3HBIX M OOMIIBHBIX
komruiekcoB O (00p. 8 u 22) cBuumerenscTByeT npucyrcrBue B Hux F. (P.) archangelskyi
(Mand. in Lyub.) u P. didictyon rossica (Tes. in Tes. et Selts.) — ycmoBHO ri1y0OKOBOIHBIX
BUJIOB B Tpezenax BepxHen cyomutopanu (1o 50 M), a Takke poloB-3MUTrpaHToB U3 Teruca
(Palaeocytheridea Mand.) u 3anagnocubupckoro maneodacceitna (Camptocythere Triebel u
Pyrocytheridea Lyub.) (Tecakosa, 2014a, 0).

XonogHoBoaubie poga Camptocythere u Pyrocytheridea BcTpedeHbl B HIKHEH YacTh
paszpesa (B O-1). TemoBoansiit poa Palaeocytheridea pacnipocrpanen mo Bcemy paspesy, HO
npeobnagaer B BepxHed yactu (B O-ll), roe Takke BCTpPEUECHBI B MAaCCOBBIX KOJHWYECTBAX
TeroBoaHbie poga Acantocythere Sylv.-Brad. u Procytheridea Peters.. OueBumHo, 4TO
HIOKHUM HHTEepBai paspesa (P-1, O-1) xapakrepuzoBancs HUI3KUMH TEMIIEPATypPaMHU, a BEpPXHUN
(D-11, O-1) — BeICOKUMH.

Cyns no pacnpoctpanenuto O, HIKHSS MOJOBHHA KaXKIOTO U3 MHTEPBAIOB ObLIa
CYIIIECTBEHHO MeJbue BepXxHel; ooMenenue 3adukcupoBano u B BepxHei yactu O-1l. Takum
o0pa3oM, B pa3pe3e MOXHO BBIJCIUTh IMATh Pa3JIMYHBIX OOCTAaHOBOK (CHHM3y BBEPX):
XOJIOZJHO/MEITKO, XOJIOIHO/TITy00KO, TEII0/MEIKO, TEIUIO/TITyO0KO U Tet1o/Menko (puc. 1).

CpaBHeHMe NAJIE0IKOJOTHYECKUX M MajleoreorpaguyecKuX PeKOHCTPYKIUI 10O
®, O u ammonutam. Ilepserii T/P mukn (L-1) (o6p. 1-14). Hanumuue B 3TOM HHTEpBase
tetrueckoro takcona O P. (P.) pavlovi (Lyub) roBoput o konrakrax CpeaHepyCcCKOro Mops B
daze elatmae c¢ Teruc uepe3 I[lpukacnmii, MOCKOJBKY BUJ u3BecTeH B (CapaTOBCKOM U
VaestHoBckoM [loBomkbe 1 He BcTpedueH B 3. EBpone u JHenpoBcko-/loHenkoil BnaguHe
(1AB). Ho BnusiHue ceBepa ObLI0 ropasfo cuibHee, MO0 MaKCUMAaJIbHYIO YHUCIEHHOCTh B 3TO
Bpems aatot apkrudeckue O pomos Camptocythere u Pyrocytheridea. ITostomy Temmeparypa
BOJHOM Macchl OblIa OTHOCHUTENBbHO XOJOAHOW. Llukin oTBeuaeT Havaly TpaHCTPECCHUH,
Hactynaswmeil Ha PII, cynga mo O, ¢ ceBepa M I0ro-BOCTOKa, YTO MOJHOCTBIO COBIAJAET C
pexoncTpykiusmu ['yasiea (2005) ms remep P. poultoni/M. jacquoti (Hauano ¢aser elatmae)
U, TI0-BUJIMMOMY, OTBEYAET KOHILy IIEPBOr0 (TETHUECKHUE aMMOHUTHI) — BTopoMy (OopeasibHbIe
AMMOHHUTBI) MIMMUTpAIMOHHbIM ypoBHsM (1Y) BHU3Y 30HBI elatmae, BeisiBiIeHHBIM PoroBsim
(Rogov et al., 2009).

Kommieke @ 3T0T0 1MHKIa HMEET XOJI0JHOBOIHBIN 00HK. [To-BuanMomy, Boja ciadbo
nporpeBajach JJa)ke Ha MEJIKOBOJbEe (HWXKHMM MeTp paspesa, oOp. 1—7), HOCKOJIBKY 37€ech
ompeneneHsl Toabko A®D, a kapOoHaTHble pakoBuHBI (C®, racTporoa, amMMOHHTOB)
pacTBOPEHBI M MPUCYTCTBYIOT B BUJIE MUPUTU3UPOBAHHLIX sifiep. [Ipeobrananue B X0IOAHOM
BogHOM Macce AD 3ameueno panee Crapiesoit (1975). Yceunenue 6opeanbHOM TpaHCTPECCHUT
oOpa3zoBaiio kopuaop ¢ 3. EBpornoii (Hanuuue B M3y4eHHbBIX KOMIUIEKCAaX 3a1aIHOEBPOIIEHCKUX
@), HO HE MO3BOJWIO BCEIUTHCS OTTYAA TEIIOBOAHBIM mnaneouurepuaesm. Ilo @ sror
UHTEpBaJ pa3pesa JI0JKEH, CKopee, 0TBeYaTh peKOHCTpyKImu ['yiseBa s remepsl P. elatmae
anabarense u P. clatmae elatmae (xomer; daser elatmae), korma kpome Iledopckoro u
[Ipukacnmiickoro pykaBoB, B CpeaHEpyCCKOM MOpE BO3HHK 3amaJHbIi pyKaB —
[TpunHecTpoBCKUi, a Te4eHne ObUIO OJHO — OopealibHOE, Pa3/eNsonieecss Ha BOCTOUHbIN U
3amaaHbId pykaBa. I cooTrBercTBOBaTh BTopomy MV (¢ GopeansupiMu Takconamu) (Rogov et
al., 2009).

Bropoit T/P mukn (LI-1I) (06p. 15-25). Xapaktepuszyercs CMEHOW HampaBlIeHUS
TpaHcrpeccuu. IlonHoe MCUYE3HOBEHHME ApKTUYECKHX TakCOHOB O, HalM4yHMe TEIIOBOIHBIX
takconoB u3 3. Esponsr u JIJIB (Procytheridea, Acantocythere u Palaeocytheridea) napsiny ¢
P. (P.) pavlovi, cBuueTensCTBYeT O MPEKpaAIIEHHH NPUTOKA BOJA C CEBEpa M MOCTYIUICHHU
TeTu4eckux Boj uepes [IpuanectpoBckuii pykas u [Ipukacnuiickyro BliaiuHy, C 3amajia v ro-
BocTOKa. OnucaHHasi CUTyallus COBMaaeT ¢ pekoHcTpykuuei ['ynsesa (2005) mist remepsr C.
crobyloides koHI1a ¢a3sl Subpatruus u orBeuaeT eauHCTBEHHOMY MUY (TeTHYecKkrne aMMOHHTBI)
B 30He Subpatruus B cratee Porosa (Rogov et al., 2009).
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DTO 00BsCHSET, ToYeMy npu GOPMHUPOBAHUU HIDKHEW M BepXHEW yacTed paspesa B,
IPENOI0KUTEIBHO, CXOJHBIX OAaTHMETPUYECKHX YCIOBUSAX, UYUCIEHHOCTh OOEHX TpYIIII
MUKpO(ayHbl Pe3KO BO3pacTaeT UMEHHO B BepxHel yacTu. Torjga cokpaiieHrne YuCICHHOCTH
@ BBepxy TermioBogHoro wuHTepBana @-1I MOXHO, HPEANOTOKHUTEIBHO, OOBICHUTH
oOMeJeHreM, yMEHbIIIEHUEM (IIpeKpalieHuemM?) MPUTOKa MOPCKUX BOJI M PA3BUTHEM CHIIBHO
IPOTPETOIl JTaryHbI ¢ HECTAOMIBHON (HU3KON?) CONEHOCTBIO.

3ak/ouenne. Pesromupyst BblllleCKa3aHHOE, KOHCTaTUpyeM B 30He elatmae paspesa
Bapronomeeska apa T/P mukna (-1 u L{-11), oTBewaromue HIbKHEW U BEpXHEH JacTsaM pazpesa
mo @ u O (puc. 1), u oTMUaroIKecs majgeoreorpad@UUecKod CHTyaluei. DTO XOPOIIO
coryacyercsi ¢ maHHbiMu ['yisiea (2005) u Porosa (Rogov et al., 2009) u neranusupyer
OCTPOCHHMS 3aXxapoBa, BelaeIuBIIero B panHeM keiutosee PIT (¢ dpasamu elatmae u calloviense)
oxun T/P muki ¢ makcumymoM B dase elatmae (Sahagian et al., 1996). Pekouctpykuuu no @
n O okazaymchk Oosee nerainbHbIMH, YeM y Kucenea (2004), KOTOpBIi KOHCTaTHUpPOBAl B
HEepac4JICHEHHOM paHHEM KeJIoBee MOIIHOE OopearbHOe TeueHue, nonaaasmee Ha PIT yepes
[Tewopckuii pykaB u yxoauBilee Ha 3amaj uepe3 [IpuaHecTpoBCKHil, a Ha BOCTOK dYepes
IIpukacnuiickuii pykaBa, CO BCTPEYHBIMH TEIUIBIMU T€YEHUSIMHU U3 Tetuc.

Ecniu ywecTh cMeHy Maneo’KoJOTMH U majneoreorpaduyeckoil  00CTaHOBKH,
pekoHcTpyrpoBaHHbIX 10 @ 1 O, TO rpaHuIly Mex Iy noa3oHamu elatmae u subpatruus B atom
pa3pese HaJlo MPOBOJUTH HIKE (IPUMEPHO B CepearHe c. 3).

MaxkcuMaibHble TTyOMHBI HAaKOIUIEHUS paspes3a, cyad no O, He npesbimanu 50 m
(BeposiTHEee, oTBeuanu nepBbIM aecatkam MeTpoB) (TecakoBa, 2014a). OTo uaer Bpaszpes ¢
mHeHreM CrapueBoii o Hannuuu B [I0BoKbE B paHHEM KeJUToBee TITyOHMH BHEUTHETO melbga
(mopsinka 100-200 m) (CrapueBa, 1975; Crapuesa, 3opuna, 2011), HO moaTBepKIaeTcs
JAHHBIMH (alMaIbHOTO aHAIN3a O CPABHUTEIHLHON MEIKOBOJIHOCTHU B 3TO BpeMsl Y IbSTHOBCKO-
CapatoBckoro nporuba (10 20-30 m) (Anekcees, Ondepren, 2007) 1 XOpoILIO coriacyeTcs ¢
naneodaTuMeTpuieckor KpuBoii 3axaposa (Sahagian et al., 1996).

Baaromapuoctu. Atopsl Onaromapusl M.A. PoroBy 3a momouis B moadope
JUTEpaTyphl U LIEHHBIE COBETHI NP MOJArOTOBKE pyKomucH. PaboTta mopajep:kaHa rpaHTamu
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BIOSTRATIGRAPHY OF UPPER CARBONIFEROUS ON CONODONTS IN THE
EASTERN SAMARSKAYA LUKA (SHIRYAEVO)

Alekseev A.S.%, Reimers A.N.%, Ermakova Yu.V.}, Isakova T.N.2, Gatovsky Yu.A.!
!Lomonosov Moscow State University (MSU), Moscow
2Geological Institute of Russian Academy of Sciences (GIN RAS), Moscow

Pazpes y n. llupsieBo Ha BocToke Camapckoit JIyku, B oTiimdme oT kapbepa S010HEBbIi
OBpar B €€ 3alajgHOW 4YacTu, MpUBIEKad HEOOJbIIOe BHUMAHUE HCCIEIOBaTEeNel, XOTS B
Kapbepe W y CTAaphIX INTOJIEH ObUI HAMEYEH YpPOBEHb BO3MOXHOTO ITOJIOXKEHHUS TPAHUIIBI
KaCHUMOBCKOTO M DXenbcKoro sipycoB (MypaBbeB u ap., 1983). B cBsizu ¢ uzyueHuem
KOHOJIOHTOB THITOCTPATOTHUIIA TKEIBCKOTO sipyca B Kapbepe S0moneBblii oBpar (Epmaxosa,
2012 a,0), mpeAcTaBIsIo UHTEpEC uccienoBanue u paspesa [lupseBo, 4To cTago BO3MOKHBIM
omaromaps Oypenuto B 0,5 kM Beimie nepeBuun OAO Bonrareonorus B 2013 r. ckBaxkuns 31a,
KOTOpasi BCKphLIa 0ojiee HU3KUE CIIOM BEPXHETO KapOoHa.

Nudopmanus o pacmpeesieHuu KOHOIOHTOB B pa3pe3ax BepxHero kapoona Camapckoi
Jlyku kpaiine orpanuyena: B 1970-e u nauane 1980-x rogoB, HecMOTpsi Ha OOJBIION 00BEM
onpoOoBaHusl, OBUIM CIENIaHBl JIUIIb PEIKHE HAXOJKH, KOTOPhIEe HE TMO3BOJMIN PACUICHUTH
paspe3 Ha 30HBI (AJsekceeB u ap., 1986). IIpoBojasineecs B mOCIeIHUE TOJbBI JIETAIbHOE
U3y4YeHUE pa3pe3a Kapbepa SIO0JOHEBBI OBpar eule He 3aKOHYEHO U HMMEIOTCS TOJBbKO
npeaBaputensHble myonukanuu (Epmakosa, 2012a, 6). [Toatomy npu onpezeneHuy Bo3pacta
KOMILJIEKCOB KOHOJIOHTOB MBI ONUPAINCh Ha 30HAIBHYIO IIKaly, paspaboranHyro H.B.
I'opeBoit u A.C. AnekceeBbiM (2010) Ha Marepuanax THUIIOBBIX pa3pe30B KAaCMMOBCKOTO U
DKeNbCKOro sapycoB [1oaMockoBbs 1 onopHBIX pa3pe3oB KOxxHoro Ypana, IpUMEHUMYIO TaKKe
u B [ToBomxkbe (Cynrarymimza, 2008).

Jlisg BbIENeHUs] KOHOJOHTOB IO CTAaHAApTHOW METOJUKE ObLIO pacTBOpeHO B 7%
YKCYCHOM KucnoTe 74 o0pasiia U3BECTHIKOB U J10JIOMUTOB 001uM BecoM 91,8 kr. Bec onHoro
oOpasia u3mensics B mpeaenax ot 0,6 1o 2,3 kr, cpeanuit Bec coctaniseT 1,24 kr. KoHOTOHTHI
oOHapy»xeHbl B 31 obpasue, T.e. npuMepHO B 42% npob. B kapbepe S1010HEBBII OBpar BbIX0]
MPOJIYKTUBHBIX 00pa3IoB Takxke coctaBisieT He O6omee 40%, cTonb ke OeTHb KOHOJOHTAMH U
BEPXHEKaMEHHOYTOJIbHBIE OTJIOKEHMsI, pa3BUThIE B Oojee ceBepHbIX paifoHax [loBoKbs
(Cynrarymmuna, 2008). Becero Beimeneno 1026 KOHOZOHTOBBIX SJIEMEHTOB, B OCHOBHOM W3
CKBaXXHMHBI, HO PEUMYIIECTBEHHO OHH MPOUCXOAAT TOJIBKO M3 ABYX oOpasuoB (ILI31a/69 u
[[131a/34), B koTOpBIX HalIeHO 619 3K3.

HecMmoTpst Ha MEJIKOBOJIHBIN XapakTep KapOOHATOB, COEPKAIIUX OOUIIbHBIE OCTATKU
Gy3yaIuHUA W Ha OTHENbHBIX YPOBHSIX BOJOpPOCIEH, TUIWYHBIE JJIsI 3TOrO0 BO3pacTta
MEJKOBOJHBIE TAKCOHBI KOHOJOHTOB I10 CYLIECTBY OTCYTCTBYIOT: II0 OJTHOMY 3JIEMEHTY poja
Adetognathus o6uapy»xeno Toiasko B 00p. [1131a/49 (unt. 90,1-93,8 m) u 11131a/34 (uuT. 76,7—
83,2 m), a Buzpl poaa Diplognathodus ue naitnens! BooOiie. B To jxe Bpemsi B HU)KHEH 4acTH
U3y4eHHON mnocnenoBaTtenpbHocTH (00p. I11131a/91, 1131a/85 wm 11131a/69) o6GHapykeHbI
npeacraButenu poga Gondolella, xapakTepHOro OTHOCHTENBHO TITyOOKOBOIHOTO pOJa,
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3JIEMEHTHI KOTOpOTro B paspe3ax Bocrouno-EBpomneiickoit miargopMel TpUypOYeHB K
HauboJiee MOPHUCTBIM HaCTAM LUKIIUTOB.

Pacrnipenenenrie KOHOAOHTOB O pa3pe3y HepaBHOMepHoe (puc. 1). B ckBaxkune numu
OXapakTepu30BaHa HWXHsSA dacTh (WHT. 71,4—134,5 M), mpudyeM OTHOCHUTEIHHO OoraThie U
pa3HoOOpa3Hble KOMILJIEKCHl pa3/ielieHbl IMYCTHIMU WM OY€Hb O€JAHBIMH HWHTEpBallaMU
MOITHOCTBIO 0KO0JI0 10 M. TOuHO Tak ke ¢ OOJIBIIMMH HPOITYCKaMH BCTPEYAIOTCSI KOHOJOHTHI
Ha 3TOM cTpaTurpaduyeckoM ypoBHE U B pazpese Kapbepa S10moneBbiit oBpar (Epmakosa u 1p.,
2012a, 6). B unr. 32,0-71,4 M ¢ 04eHb HU3KUM BBIXOJIOM KEPHA KOHOJOHTHI 110 CYILECTBY
OTCYTCTBYIOT. EnvHUYHBIE paMU(DOPMHBIE 3JIEMEHTHI, KOTOpPbIE HE TIO3BOJISIOT CAENaTh KaKkue-
1100 BBIBOJIBI O BO3pacTe, HaiaeHb! B 00p. 1113 1a/4 (uaT. 41,90—46,67 M), 11131a/3 (unT. 39,10—
41,90 m) u [I31a/1 (uuT. 32,0-36,55 ™).

Haubonee npeBHMI KOMIUIEKC KOHOJOHTOB YCTaHOBJEH B CKB. 31a B unT. 131,2-132,8
M (00p. 11131a/85). Ou conepxur peakue ldiognathodus excelsus Stauffer et Plummer, 6omnee
vacteie ldiognathodus aff. magnificus Stauffer et Plummer, equnnunsie Gondolella sp. u
Hindeodus sp. Takas accommaiiiss MOXET YKa3blBaTh Ha BEPXHIOK YaCTh XaMOBHHYECKOI'O
TOPU30HTA WJIM HU3bl JOPOTOMUIIOBCKOTO, HO ONpPEAEIUTh 30HY HEBO3MOXKHO. Clenyromuil
YPOBEHb C JOCTATOYHO OOUIILHBIMU KOHOJOHTaMHU MpuypoueH K MHT. 116,4-118,8 m (00p.
11131a/69): ldiognathodus magnificus Stauffer et Plummer (muoro), Idiognathodus excelsus
Stauffer et Plummer, Gondolella sp., Idioprioniodus sp., Hindeodus minutus (Ellison).
Hecmotpst Ha otcyrcrBue ldiognathodus totretzianus Kozitskaya, 3ToT uHTepBan ciemyer
OTHECTH K BEpXHEH YacTH KAaCHUMOBCKOTO Sipyca, JOPOrOMHUJIOBCKOMY TOPHU30HTY, 30HE
Idiognathodus totretzianus, nockomnbky B [TogmockoBse |. magnificus BcrpedaeTcst TOJIBKO B
BepxHel yactu 31oit 30HbI (['opeBa, Anekcees, 2010).

JIOBOJIEHO 3aMETHO M3MEHSETCs] KOMIUIEKC B MHT. 94,6-97,2 m (00p. 131a/53 u 52),
3[1eCh MOSBIISAIOTCS enuHuunbie Streptognathodus isakovae Goreva et Alekseev, S. aff. vitali
Chernykh, Streptognathodus sp., Hindeodus minutus (Ellison). IlepBsiii Bix B IlogMockoBbe
pacnpocTpaHeH B BepxHel yactu 30HbI |. totretzianus, Tak 4to qaHHBIA HHTEPBAT HE BHIXOIUT
3a ee mpeaeinibl. COOCTBEHHO, caM BUI-UHJIEKC MOSBIIAETCS TOJIBKO B 00p. [1131a/43 (unt. 84,8—
87,6 M), rme oH BcTpedeH BMmecte ¢ Streptognathodus isakovae Goreva et Alekseev wu
Streptognathodus aff. vitali Chernykh.

B unr. 76,7-83,2 m npucyrcteytot ldiognathodus toretzianus Kozitskaya (muoro),
Streptognathodus sp. nov., Streptognathodus aff. vitali Chernykh wu mnosBustorcs
Streptognathodus pawhuskaensis Harris et Hollingsworth u Streptognathodus cf. firmus
Kozitskaya. Heobxomumo otmeruth, uto B [lommockoBbe S. pawhuskaensis Bcrpedaercs
ToJpko B 30He |. simulator, koropass HauMHaeTCs B MATOW Ma4yKe PYCABKUHCKON CBUTHI
JTOOPATHHCKOTO TOPU30HTa TXKEIbCKOro sipyca. Ilo-Buammomy, S. pawhuskaensis na
Camapckoii Jyke TOsIBIISIETCS HECKOJIbKO paHblie, ueM B [logmockoBbe. Hanbonee BricOKMiA
WHTEPBAJ, IJIe BCTPEUEHBI CTpaTUTpadUuecKy 3HAaUNMbIe KOHOJIOHTHI, YCTAHOBIIEH Ha TTTyOHuHE
71,4-74,8 m (00p. 11131a/28). 3neck Haiinens! Toabko ldiognathodus toretzianus u Hindeodus
Sp. Bellie KOHOJAOHTHI TIO CYIIECTBY OTCYTCTBYIOT, €IMHHYHBIE paMH(pOPMHBIEC JIEMEHTHI HE
JaroT ykasanuii Ha Bo3pacT. CoBMecTHOe mpucyrctBue S. pawhuskaensis u S. cf. firmus
no3Bojsier otHectd WHT. 71,4-83,2 M k 3o0ne Streptognathodus firmus, ¢ kortopoi B
neicTByromel cTpaTurpaduyeckoil cxeMe HauMHaeTcs MKEIbCKUM Apyc.

B kapbepe mis noObram OIOKOB JAJisi OOMUIIOBOYHOW IJTUTKHM W HECKOJBKO HIDKE
pacroIOXKEeHHBIX 37eCh K€ IITOJIEH, HauMHasg ¢ abc. OTMETKH OKOJO 76 M BCTpeueHa
acconuanus KOHOJAOHTOB, aHAJIOTWMYHAas TakoBOM MHT. 76,7-83,2 M CKBaXXUHBI:
Streptognathodus pawhuskaensis, Streptognathodus sp. nov., S. aff. vitali. Dto mo3Bomser
BBICKA3aTh MPEANOJIOKEHNE, YTO TMadyka (Dy3yJIMHOBBIX HM3BECTHSKOB Kapbepa W IITOJIEH,
BKJIFOYas ITOJBHU Y PCKU, MOXKET OBITH COIIOCTABJIEHA C N3BECTHAKOBOM MAUYKON CKBAKUHBI B
UHT. 76,7-87,6 M, ¢ MOIOIIBOI Ha a0COIIOTHOI 0TMETKE O0K0JIO —11 M, T.e. Oonee yem Ha 80 M
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HIOKE, ueM B Kapbepe. OUeBHIHO, YTO B Kapbhepe caMblii HIKHUIN ypoBeHb ¢ S. pawhuskaensis
HE OTPa)KaeT MOMEHT IEPBOr0 MOSABIEHUS 3TOT0 BHJA, TAK KaK OH IOYTH COBIAAAET C THOM
Kapbepa, MO3TOMY pa3HHUIa B aOCOJIIOTHBIX BBICOTAX JOJDKHA OBITh MEHbINE, BO3MOXKHO, B
paiione 50—60 M. HecmoTpst Ha oTcyTcTBUE BHaa-uHAeKca S. firmus, KOMIJIEKC KOHOJIOHTOB
MO3BOJIIET OTHECTH BCKPBITHIA B Kapbepe W y IITOJIEH HMHTEpPBAI K OJHOMMEHHOW 30HE
KEJIBCKOTO sipyca.

Ha ocnoBanum ananmu3sa pacnpeeneHrs KOHOJIOHTOB MOKHO IPOBECTH COMOCTABIICHUE
C pa3pe3oM Kapbepa SI0J0HeBbII OBpar — TMIOCTPATOTUIIOM TKENIBCKOTO sipyca. B mocinennem
K BepXHEH 4acTh KaCHMOBCKOTO sipyca, K 00bequHeHHbIM 30HaM |. toretzianus u S. firmus, a
TaKXe 10 IpyruM rpymnmam ¢ayHsl otHeceHsl ciion 1-7 (Mypasbes u ap., 1983; Atnac..., 1986
u 1p.). Tam kommaeke Streptognathodus pawhuskaensis, S. firmus, S. aff. vitali mossusercs
noytu ¢ mogomBbl ciost 3 (00p. 3.2.2) (puc. 1). B ckBaxuHe mepBOE MOSABICHHE S.
pawhuskaensis u S. cf. firmus 3adukcuposano B 006p. [1131a/31. D10 3HAYKT, YTO OCHOBAHHE
ciost 3 kapbepa S1610HeBBIN OBpar HaxXoAUTCS B CKB. 31a He Huke 1. 83,0 M.

B kapbepe S16710HEBBIH OBpar ypoBeHb momomiBbl 30HbI |. simulator, mapkupyrorieit
OCHOBaHUE IKEJIbCKOTO SIpyca B MEXAYHAPOJHOM ONPEEIIEHNH, PACIOJIOKEH PUMEPHO B 32
M Bblimne. CrenoBaTeNnbHO, €CIM MOIIHOCTH OTJENbHBIX Madek B paiioHe LlupseBo mpumepHO
TaKHe JKe, Kak U B S1010HeBOM oBpare, To ocHoBaHue 30HbI |. Simulator B ckBaxkiHe JOHKHO
pacmonaratbCsi B UHT. 45-55 M, rZie KOHOJOHTHI KpoMe pamMH(pOPMHBIX 3JIEMEHTOB (00D.
[1131a/4) e oOHapy>KeHBI, OTHAKO BBIXOJ KEPHA OBLI HU3KUM M MaJOMOIIHBIN (TIopsinka 1-2
M) uHTepBai ¢ |. simulator Mor ObITH MPOMYIIEH.

Bo3MOXHO, HU)KHSAS TpaHUIla MHKEIbCKOT0 spyca, IKBUBAJIEHTHAs! YPOBHIO MOSBIICHUS
xononontoB ldiognathodus simulator (Ellison), mapkepa rio6anbHON TPaHHUIIBI 3TOTO sApyca
(Alekseev et al., 2009; Heckel et al., 2008; Villa et al., 2009), u 3adukcupoBanHas B pa3pese
kapbepa S100HeBbI oBpar B nojomse ciaos 8 (Epmakosa, 2012a,0), pacnoyioxeHa rje-To B
TOJIIIE JTOJIOMHUTOB (Oosee 15 M) Hal ITOTBHAMH.

ITo xoHomoHTam mojomiBa 30HBI S. firmus, ¢ KoTopoii B AEHCTBYMOMICH CcXeme
HAUYMHAETCS MKENbCKUM sIpyC, B CKBa)KMHE MOXET OBITh NMPOBE/IEHA Ha 1. 83 M, a BCs TOJIIIA
Kapbepa M IITOJIEH B TAKOM Cllydae JOJDKHA (hOpMajabHO OTHOCHUTHCSA K TKEIBCKOMY SPYCY.
Haunbie o ¢y3ynmuaugam B Llupseso (T.H. McakoBa) mokaseiBatoT, uto 30Ha S. firmus
JKBHBAJICHTHA BEPXHEKaCHMMOBCKON 30He Rauserites quasiarcticus. Takyro KOppensiiuio
MOATBEPKJAIOT MaTepuaibl u3ydeHust paspe3a Huxonbckuit Ha IOxaOoM VYpane (UepHbix,
2012, c. 28-29). B IloamockoBbe Rauserites rossicus mosiBiasieTcs Bbilie, TOJIbKO BMecTe ¢ |.
simulator, kak u B Hukonbckom paspese. [loaToMmy HEOOXOAMMO YTOYHEHHE ICHUCTBYIOILCH
cTpaTurpaduyeckoii CXembl ¢ epeHocoM 30HbI S. firmus B kacuMoBCKkuii spyc.

Pa6ora nonnepxkana PODU, npoekt 15-05-00214.
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EVOLUTION OF NEOGNATHODUS, SWADELINA AND IDIOGNATHODUS
(CONODONTS) ACROSS UPPER CARBONIFEROUS AT THE MOSCOW BASIN
Goreva N.V.

Geological Institute (GIN RAN), Moscow

N3ydyeHne KOHOJOHTOB W3 MOPCKHUX OTJIO)KEHHH MOCKOBCKOTO, KaCHMOBCKOTO U
OCHOBAHUS IKEJIbCKOTO sipycoB BocTouno-EBponelickoil miaar¢opMel MO3BOIUIO IPOCIEIUTD
OCHOBHBIE YEPTHl U3MEHEHHIH MOP(OIOTHHU IIIaT(HOPMEHHBIX JIEMEHTOB MYJIbTHIJIEMEHTHBIX
anmapaToB M BBIABUTb OCHOBHBIE IyTH HUX pPa3sBUTHA HA NPOTKECHUM MEHCUIbBaHMA
(mo3aHero kapboHa) B HanbOOJEe paclpOCTPAHEHHBIX po/ax. B OCHOBY Jierin peBU30BaHHBIC
¥ HOBbIE JJAHHBIE O PACIIPOCTPAHEHUH KOHOJOHTOB B MOCKOBCKOM CHHEKIIN3E, MOTY4YEHHBIE B
MOCJIETHUE TOABl B pe3ylbTaTe JACTAIBHBIX paboT 1Mo OOOCHOBAaHHMIO HW)KHUX TPaHMUII
MOCKOBCKOT'0, KACUMOBCKOI'O M T’KEJIbCKOTO sIpycoB. B oTnoxkeHHsXx BepxHero kapOoHa Ha
U3yYeHHOH TEPPUTOPUH OCHOBHYIO pOJIb WIPAlOT MPEICTABUTENH IIaT(HOPMEHHBIX
KOHOZIOHTOB pozioB Declinognatodus, Idiognathoides (Tosbko B HH3aX MOCKOBCKOTO spyca),
Neognathodus, Idiognathodus, Streptognathodus u Swadelina. IlpeacraButenu pomoB
Hindeodus, Diplognathodus, Gondolella, Adetognathus, Oyayum pacnpocTpaHeHsl B
YCIIOBUSIX, KOTOpbIE JIUIIb CIOPAaTUYE€CKH BO3HHMKAIM B SIUKOHTHHEHTAJIbHOM OacceiiHe
paccMaTpuBaeMO TEPPUTOPUHU, UMEIOT MEHbIIIEE 3HaueHne. Hu oquH HOBBIM pOJl HE BO3ZHUK
B paccMaTpUBaeMblii HHTEpBaJl, BCE POAbI IUIAT(GOPMEHHBIX KOHOJIOHTOB IPEICTaBISIOT
co0oif MOp(OJOTHUECKUE THUITbI, BO3HUKIINE 3HAYUTEIHBHO paHblle, B OAIIKHMPCKOE BpEMs.
[Tyt pa3BuUTHS TO3HEKAMEHHOYTOJIBHBIX POJOB ObUIM paccMoTpeHbl B padore U.C.
bapckoBa ¢ coaBropamu u (1982) mo wmarepuanam I[logMOCKOBBS, H3BOJIIOLMS poJia
Idiognathodus B mozguem kap6one I'M. Cyurarymmmnoi (2009, 2012) mo marepuagam
BocTtoka Pycckoit minardopmer 1 H.B. T'opesoit (2012, 2014) nmo matepuanam MoOCKOBCKOM
CUHEKJIM3bl. AHalU3 HOBBIX JAaHHBIX MOTPeOOBaJl MEPEOCMBICICHUS paHee MPEANIOKEHHBIX
dunomopdoreneTHuecKuX CBszel B HamOojee paclpoCTpaHEHHBIX POAAaX KOHOMOHTOB. Hu
OJIMH HOBBIM pOJI HE BO3HUK B TE€UEHHE PacCMaTpPUBAeMOIr0 MHTepBaja, a UX Pa-aneMeHTHI
NPECTaBISAIOT CO00H MOpP(}OIIOTHYECKHE TUIBI, BO3HUKIINE 3HAYUTEIHHO paHbIIE, elle B
Oamkupckoe Bpems. IlouTm Bce BHABI BEpeMcKOro BpPEMEHH OTHOCATCS K poJiaM
Declinognatodus wu ldiognathoides, TunuudbiM ans  Oamkupckoro Beka. Komrmiekc
KOHOJIOHTOB ~ KalIMPCKOTO  BPEMEHHM  XapaKTEepPH30BAJICA  CYHIECTBEHHO  HHBIM
MOP(OJIOTHYECKUM OOJIUKOM, @ B TAaKCOHOMHYECKOM OTHOIIECHHHM PE3KO OTIMYAETCS OT
Bepeiickoro. B 3To BpeMs rcue3aoT JTOMUHUPOBABIINE B BEPEHCKOM KOMIUIEKCE BUBI POJIOB
Declinognathodus u Idiognathoides, xoTsi TepMHHaIbBHBIC TPEICTABUTEIN IIOCICIHETO
HEHAJIONT0 TEePeXMWIn 3TOT pyOexk. XapaKTepHbIMH TaKCOHAMU CTAaHOBSTCS BUIBI POJIOB
Neognathodus, lIdiognathodus u Swadelina (puc. 1).

C Havana KalmIMpcKOro BpeMeHH B pasButuu poma Neognathodus BeimenstoTcs
HECKOJIbKO JIMHUM, BeIylIMX Havano oT Bepeiickoro Buma N. atokaensis. Mopdonoruueckue
W3MEHEHUs, CBS3aHHBbIE C pEeIyKIMel HapyXHOTo mapamera Pa-sjiemeHTa, MpOUCXOIUIH B
nByx BerBsax: N. bothrops—N. medatultimus—N. medexultimus—N. roundyi—N. dilatus u
JuHUH, Bexymiel cBoe Hadano ot N. colombiensis. TTocinenoBaTenbHas cMeHa BUIOB MEPBOi
BETBU JIETJIa B OCHOBY JIETAJIbHOI'O 30HAJIbHOTO pacdJIEHEHUs] MOCKOBCKOro sipyca (MaxunHa
u z1p., 2001).

Jlpyroii BETBBIO, OTBETBHUBIICICS OT MEPBOI (PUIOTCHETUYECKOH JTMHUN B HaYaJe
KaIIMpCKOro Beka, siBisiercs rpymma N. tsnensis—N. kasiriensis. [IpeacraBuTenu 3Toi BETBH
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CYIIIECTBOBAIIM TOJILKO B KAIIMPCKOE BPEMs U XapaKTEePU30BAIKCH CONMKEHUEM HApYKHOTO
naparera ¢ OCeBbIM IpeOHeM 3a cueT u3ruba nocieanero. Ocraercsi HESICHBIM TOJIOKCHUE
BumoB N. nataliae, omucanHOro 3 BepXHEH YacTH BEPEHCKOrO M HHU30B KAIIHMPCKOTO
ropuzoHra, u mnpoucxoxiaeHue N. inaequalis w3 BepxHeil MOJOBUHBI IMOJIOJIBCKOTO U
MsiYKOBCKoro ropusonta (puc. 1). Pox Neognathodus 3aBepiiri CBOXO 3BOJIOIHMIO B KOHIIE
MOCKOBCKOTO BeKa (B TPaJMIIHOHHOM MOHUMAaHUH), YTO ITPOU30ILIO HECKOJIBKO PAaHbIIEC YeM B
Oacceitne MuakonTuHeHTa CeBepHON AMEPHUKH.

IMpencraButenu poxga Swadelina B paspesax Bocrouno-EBpomneiickoii mmiathopmbl
MOSIBIISIIOTCS. B CepeauHe Kammpckoro ropusonrta (Sw. dissecta m Sw. conncina). Mx Pa-
DJIEMEHTHI XapaKTEPHU3YIOTCS TITYOOKHM OCEBBIM KEI0OOM U KOPOTKUM 0CceBbIM rpeOHeM. [Toka
UX TPYIHO CBs3aTh ¢ OoJjiee APEBHUMH BHIaMHU. HescHO, MOXKHO JIH OTHECTH K 3TOMY POIY
“Streptognathodus ” transitivus, BcTpedaronuiicsi B BEpXHEH 4acT BepercKoro ropuzoHra. B
CBOIO ouepeiib, OT SW. dissecta MoKeT ObITh MPOCIICIKEHA OTUCTINUBAS IBOIIOIIUOHHAS JTHHUSL
(HO, B OCHOBHOM, 3a IpezeaaMu MoCKOBCKOTro OacceiiHa), Beaymas K KPeBIKMHCKOMY BUILY
Sw. makhlinae.

Pon Idiognathodus Bo3HuK B cepenune OAIIKUPCKOTo BeKa U MIMPOKO PaCIIPOCTPAHEH B
OTJIOKEHHUSIX MOCKOBCKOI'O sIpyca, TI€ €ro MPEICTaBUTEIH COCTABJISAIOT OCHOBHOH (OH
KOHOJIOHTOBBIX KOMILIEKCOB. CHIYKEHUE BUIOBOTO pa3HOO0Pa3usi OTMEYAETCsl B KACHMOBCKOE
BPEMS ¥ pOJI 3aKaHYMBACT CYIICCTBOBAHUE K CEPEIMHE MKEIbCKOT0 BeKa. JIJ1si BOCCTaHOBJICHHUS
pa3BUTHUS poja MPUHUMAIUCh BO BHUMAaHHE CJICIYIOIINE MpU3HaKku Pa 3jeMeHTa: ouepraHus
wiaTGopMbl, UIMHA POCTPAIbHBIX TPeOHEH, XapakTep CKYJIBNTYPbl IOP3aJbHONH YacTH
1atGopmbl (TIOJI0KEHUE OCEBOTO KeJl00a, 0CEBOro TPeOHs, peOPUCTOCTH U T.J.), TIOJIOKEHUE
U OpHaMCHTAIlMs JOMOJHUTEIbHBIX JiomacTeil. HamedeHbl OCHOBHBIE 3BOJIONUOHHBIC
TCHJICHLIUH, PAa3BUTHE KOTOPBIX JACT IEHOYKHY» MOCIEI0BATEIbHO BOSHUKABIIMX BHI0B. Ha
NPOTSKEHUH MOCKOBCKOTO BeKa MOXKHO HaOJ0AaTh (hOPMHUPOBAHKE, MO KpaiHed Mepe, Tpex
OBOJIIOLIMOHHBIX BETBEH, OOBCAMHSIOMUX BHIBI CO CXOKUMH MOP(OIOTHUSCKIUMHU
xapaktepuctukamu. IlepBasi BeTBb — Mmaar)OpMEHHbIC KOHOJOHTHI C IIMPOKOW KOPOTKOMH
iaTGopMoi, Ybe POUCXOKACHHE BUIMMO, CBsi3aHo ¢ . claviformis — ooseaunser |. volgensis,
I. robustus B mockoBckoe Bpemst u |. arendti u I. fischeri 8 xacumogrckoe. . volgensis,
Hacneayromui npusHaku . claviformis, mosinsiercst B Bepeiickoe Bpemsi. |. robustus, Brepssie
onucaHHbIN U3 u3BecTHsAKa Mo Jlonbacca (Kosurxkas u ap., 1978), B pazpe3ax MockoBckoi
CHHEKJIM3bl BCTPEYCH B BEPXHEH IIOJIOBHMHE KAIIUPCKOTO MOIBIPYCa B CMEIBHHCKOM
ropusonTte. OH OTIMYaeTcsl OT HauboJIee PacIPOCTPAHEHHBIX MPEICTaBUTEICH POaa TeM, YTO
norepevHble pedpa mIaThopMbl pacnagaroTcsl Ha OTAeNbHbIE OyrOpKH, 0OCOOEHHO B IIepeHei
4acTU. DTUMHU YepTaMH OH CONMKAeTCsl ¢ TUIOBBIM BuioM poxa |. claviformis. IMossrsromuiics
C KpeBSKUHCKOro BpeMenu |. arendti HECOMHEHHO HacJedyeT BEAYIIYI0 TEHICHIHIO K
YKOPOUCHHIO U YIUIOMICHHUIO TIATPOPMBI U PEIYKIUH JONOTHUTEIBHBIX JIOMACTEH, KOTOPhIE
NPaKTHYECKH HE OTJENICHBI OT TeNla IUIaTOPMBL. DTOT MOP(GOTUI PEAKO BCTPEHAIOTCS B
MockoBckoit cunekim3se. Bo3MoxkHO, 3tu hopmbl aatot Havauo |. fischeri, umeromemy Gosee
pacmmpeHHyto 1mIargopMy M HW3BWIMCTBIE momnepeuHsle pebpa. Ko Bropoit BerBm (l.
aljutovensis—I. praeobliquus—I. obliquus—I. podolskensis) mpuHamIeKaT BHIBI, WMEIOIIHE
BBITSIHYTYIO JIAHIIETOBHIHYIO Iutatdopmy. |. aljutovensis, nosBusmmiics B Bepeickoe Bpems,
BEPOSITHO BEJET CBOE MPOUCXOXKIACHHE OT Oarmkupckoro |. sinuosis. OGIHMK HUIMOTHATOIHT
KaIllMPCKOT0 TOPH30HTA PE3KO OTIIMYAeTCs OT Bepeickoro. OCHOBY KOMILIEKCAa COCTABIISIOT
HanOosee wacto BcTpewaromuecs Buzbl: |. praeobliquus, 1. obliquus, . delicatus. I.
praeobliquus, mO-BHIMMOMY CBSI3aH B CBOEM IPOUCXOKACHUH C MIMPOKO PacIpOCTPaHEHHBIM
B HIDKENSKaIMX oTiaoxkeHusx Bugom l. aljutovensis. ¥V Buaa moTomka pa3BuBaroTcsi 6osee
OTYETJINBBIE OOKOBBIE JOIOIHUTEIbHBIC JTonacTH. Mekue pedpa B KoiuuecTBe 6-8, cierka
KOCO OpHEHTHPOBaHBbI K IMPOJOJBHOM OCH JJIEMEHTa W MepeceKkarT Iardopmy Mo
HANpaBJCHUIO, COOTBETCTBYIOLIEMY HANpaBICHHIO HAPYXHOW BETBU CHHYCOUAAIBHO
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U30THYTHIX pedep mpenkoBoro Buma. Y l. obliquus momactu emie 6oaee 060coOIAIOTCS, KOCO
OpUEHTUPOBaHHBIE pedpa 00pa3yroT nepeaHee poMOoBUAHOE mosie. KomndecTBo monepeyHbix
pebep BapbupyeT oT § 10 17, yroa ux HaKJIOHA K MPOJOJIBLHON OCH M3MeHseTcs oT 45 mo 60
rpagycoB. Mopdosorndeckas: TCHICHIUS K PAaCIIMPEHUIO M YIUIOLMICHUIO BEPXHEW CTOPOHBI
mwiaThopMbl B e 3aaHEd YacTH, CONPOBOXKIAMOMIASCS CABUTAHUEM JOTOJTHUTEIBHBIX
JonacTel BIepe] ¥ YMEHBUICHUEM HX OPHAMEHTAIMW, IPUBOJHUT K 00OCOOJCHHUIO C Hadaia
no07a6CKoro Bpemenu Buma |. podolskensis. B koHile MOA07IBCKOrO BEKa, MO-BHANMOMY,
NPOUCXOJWIIA BeChbMa CYyIIECTBEHHas MoOpQoJoruyeckas CMEHa B Tpenenax poja
Idiognathodus. B 310 BpeMst MOsBIsIETCS HOBas SBOJIIONMOHHAS JIMHHS, CBA3aHHAs B CBOEM
BO3HHMKHOBEHUH C JIPEBHUM nepcrcTeHTHBIM BuoM |. delicatus: 1. sp. 1 — I. trigonolobatus —
I. nikitini — I. sagittalis — I. mestcherensis, u fomuHHEpOBaBIas B KacuMoBcKoM Beke (I"opeBa,
Anexcees, 2014). IIpocnexennas mopdonorndyeckas TeHACHIUSA BbIpaKE€HA B YUIMHECHUU H
CyXeHuH 1iaTGopMbl U Oosiee Pe3KUM Pa3BUTHH JOTOJHUTEIBHBIX JIOMACTEH, BBICTYIAIOIIIX
3a kpas miardopmel. C ceperHbI TIO0JIbCKOT0 BPEMEHH OHA OTPayKeHa B MOSIBICHUH BHA |.
sp. 1 (Maxmuna u ap., 2001), BuauMo cBS3aHHOTO cBoMM mpoucxoxacHueM c |. delicatus —
«TeHepaIM30BaHHBIM») mpeacraButeneM poxa ldiognathodus. Ot I. sp. 1 B Hauane
KPEBIKHHCKOTO Beka mporcxoaut |. trigonolobatus. Tlocieauuii xapakrepu3yeTcst HEKOTOPO
ACUMMETPUYHOCTBIO TUIAT(OPMBI, BBI3BAHHOW Pa3BUTHEM MEJIKOTO KEJI00Ka, CMEUIICHHOTO K
BHYTpPEHHEH CTOpoHE MiaTGopmMbl Ha ee 3aaHeM KoHie. JlanpHeilnee pa3BUTHE JKeJToOKa U
yIUIMHEHHE POCTpalibHBIX IpeOHell BemeT k oOpasoBanmto . nikitini sp.nov., ot kotoporo B
XaMOBHHYECKOe BpeMsi BosuukaeT |. sagittalis. ITocaennuit uMeeT JIMHHYIO H30THYTYIO B
nepenHee-3aJHEM HarpaBieHUH Iuatdopmy, 000COOIEHHBIE JOMOIHUTENBHBIC JONACTH M3
HEMHOTOYHCIICHHBIX ~ BBICOKMX OYrOpKOB W  TpephIBalOIUecs TomepeuHbie  pedpa,
oOpasyrolue nmpooabHbIe xeno0ku ot 1 1o 3. |. mestcherensis Mmoxxet paccMaTpuBaThCs Kak
noromok |. sagittalis, ma 9ro ykaspIBaeT CXOJCTBO OBEHWIBbHBIX craamid. |. turbatus,
BCTPEUCHHBII Ha TOM e ypoBHe, uto u |. sagittalis, sBisiercss BUIOM-MUTPAHTOM U TPEIKU
ero B B IlomMockoBbe He OOHapyxkeHbl. B Hauane msukoBckoro Bpemenu ot |. delicatus
Beiiensiercs |. sp. 3 (Maxmunaa u ap., 2001). DTOT BUA HAacIeayeT OT CBOETO MpeaKa oomue
OpPOMOPIMKA M OYepTaHuss IaTGopMbl € JABYMsS XOpOIIO pPa3BUTHIMH OYyrop4yaThbiMU
JIOTIOJTHUTEIBHBIMHE JioTIacTsIMH. KapinHanbHbIM OTIHYHEM sBIIsieTcs TO, uTo Y |. delicatus Bes
MOBEPXHOCTh IIATGOPMBI TOKPHITa YSTKUMH HEMPEPHIBAIONIMMUCS MOMEPEUHBIMU pedpamu,
torna kak y ldiognathodus sp. 3 momepeunsie pedpa NpephIBAIOTCS TAKUM 00pa3oM, 4TO Ha
IPOJIODKEHUH CBOOOIHOTO JIUCTA OCTACTCS MPOJOIBHO PACIIONIOKEHHBIH psifi OYropKoB —
oceBoli TpebeHb. Y paHHUX (OpM OCeBOM TpeOEHb pPa3BUT UMb B MEpeIHEd YacTu
wiaTGopMbl, TOTJAa KaK 3aaHss IMOKPBITA HENPEPHIBAIOIIMMUCS IMOMEPEYHBIMU pedpamMu.
[ToromMkamu 3TOH JTMHUU MOTYT OBITH (DOPMBI C OoJiee Pa3BUTHIM KeTOOKOM, MOSBUBIINECS B
Havyalle KaCHMOBCKOTO BeKa M OTHECEHHble Hamu K Subexselsus. Bo Bropoii mosoBuHE
KaCMMOBCKOTO BEKa, C HayaJla JOPOTOMMJIOBCKOTO BPEMEHH C MO-BHIUMOMY, U3 TOTO K€
nepcucrentHoro ldiognathodus delicatus, momMumo paccMOTpeHHBIX, 000COOJIIETCS HOBas
BeTBb pasputus toretzianus — lobulatus — tersus, Pa-anemMeHTbI KOTOpPOW XapaKTepH3YHOTCS
MOCTETICHHOW PpEeayKIUeH TOTOJHUTEIBHBIX Jjomacteid. |. tersus, BO3HUKIIMKA B Hadaje
[JKEIbCKOTO BEKa, HE WMEET JONOJHHUTEIBHBIX JIONAcTell W SBJISCTCS, BEPOSITHO,
TEPMHHAIBHBIM BHJIOM B 3TOH BeTBU. B Hadaje IKEIbCKOrO BeKa MPOHU30ILIA pPe3Kas
OUBepCcUUKAIMS W BO3HUKAeT rpynma Mopdoiaoruuecku Omu3kux BuuoB (mo 10),
obbpemuHenHbIx B rpymmy . simulator (1. luganicus, I. kalitvensis, I. aurites u ap.). Bce atu
BUJIBl XaPAKTCPU3YIOTCS ACHMMETPUYHBIM IIOJIOKCHHUEM MEJIKOW CPEIMHHONW OOpO3asl U
pa3IUYalOTCs CTEMEHBIO PAa3BUTOCTH M KOJIMYECTBOM JOTOJHUTEIBHBIX OCEBBIX JIoMacTei. B
PYCaBKMHCKOM TOPU30HTE 3TU BHJbI cocTaBisioT uHoraa no 80% Bcero komruiekca. Ux
NPOUCXOXKICHUE W B3aUMHBIC POJCTBCHHBIC CBSI3M OCTAIOTCS HE SICHBIMH. MOXHO
npearnoaraTh, 4YTo UX BEPOATHBIM mpenkoM siBisiercs Id. eoudarensis, 4be mporcxoxkaeHue
ca3biBaroT ¢ |. eccentricus Ellison, mocnenuwuii He BcTpeueH B MOCKOBCKOiA
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CHHEKJIM3€, HO IIMPOKO pacipocTpaHeH B paspesax CeB. Amepuku (Barrick et al., 2008). Dror
BHJI XapaKTEPHU3YETCS] aCUMMETPUYHO PACIOJIOKEHHON Y3KOH OOpO370M M HAIHMYHUEM JIBYX
JIOTacTe.

[Iporpecc B TakCOHOMHYECKOM M (DUIOTEHETHUYECKOM HW3YYEHHHM CpelHe- W
M03HEKaMEHHOYTOJIbHBIX KOHOJOHTOB BEJIET K YTOYHEHHIO 30HAJIbHOM, IIKaJIbI, IOCTPOEHHON
Ha TIOCTYNAaTE€IbHOM pa3BUTHU MOP(OJOTHUYECKHX HW3MEHEHUH, XapaKTEepHU3YIOIIUX
II0CJIE0BATENBHO BO3HUKAIOIINE BUIBI.

Pa6oter moiepsxanbl mpoektamu PODU 12-05-00106 u 15-05-00214.
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B HacTosimiee BpemMst H3BECTHO, UTO 3YKOHOJOHTHI ObLTH HEOOIBIIMMU (IJTMHOM OKOJIO
40 MM, IIMPUHON OKOJIO 2MM), YAJMHEHHBIMHU, Y€pPBEOOPA3HBIMU MOPCKHMH KUBOTHBIMH, B
TOJOBHOM YacTH KOTOPBIX HaXOIMJIUCh 3yOHBIE 3i1eMeHThl. OJHAKO MHOTHE BOMPOCHI,
CBS3aHHBIE CO CTPOEHUEM U OOIIei opraHum3anueil 3THX HOBBIX IJII HAyKH OPraHHU3MOB
SBIISIIOTCSL 10 CHX MMOp cropHbIMU. K HUM OTHOCATCS (DYHKIMH 3yOHBIX 3JIEMEHTOB M HX
POTOBBIX amIapaToB, CTPOCHHUE TOJIOBBI, TYJIOBMILA U APYTUX OpraHoB B 1enoM. llepBbie
CBeJIeHUs1 0 MOP(OJIOrHH DYKOHOAOHTOBBIX KUBOTHBIX MpuBoauiu D.Briggs, R.Aldridge u ux
coaBTOphl B 1983 — 1995 rogax mpu onMcaHuUM OTIIEYATKOB PYKOHOJOHTOBBIX KHWBOTHBIX,
OOHaApy>KEHHBIX B OTJIOXKEHHUSIX HIXKHEro kapooHa I'pantona B LlloTnmaHmuu M BepxXHETO
opnosuka IOxnoit Adpuku (Briggs et al., 1983; Aldridge et al., 1986, 1993; Aldridge, Theron,
1993; Gabbott et al., 1995). Hamu mopdosiornyeckue HCCICIOBAHUS 3TUX OTIEYATKOB
ocymecTBsuch B 2006 roay npu noceumenn My3zest EcrecTBeHHOM nctopuu B JIoHI0HE.
Taxske U3ydasncs UMEIOLIUICS B HAIIEM PACIIOPSKEHUU IIPEKPACHON COXPAHHOCTH OTIIEYATOK
13 HIDKHEKapOOHOBBIX oTiokeHui [Ipumnomnsipaoro Ypana (Poccus), BCKpPBITBIH, B OTIMYNE OT
BCEX MEPBBIX HAX0JIOK, M0 MOBEPXHOCTH xuBoTHOTrO (Bypuit u ap., 2011).

Haubonee monHo u3y4eH pOTOBOIl KOMILJIEKC 3YKOHOJIOHTOBBIX >KMBOTHBIX. K Hemy
OTHOCATCSl KaK TBEpJHbIe CKeNeTHbIE CTPYKTYpsl — P, M, S 3yOnbie 1 H mpukpenutensHbie
9JIEMEHTBhI, TaK W MSITKHE CTPYKTYpPHbIE OOpa30BaHUA — MHINEBOM MEIIOK U MBIIIIBI
(coenMHUTENBHO-MBIILIEYHAS] TKaHb). Hambosee yacTo BCTpeuaroTcssi pa3poO3HEHHbIE 3yOHBIE
3JIEMEHTBI 9YKOHOJOHTOB, HHOTa COeTUHEHHbIE B €CTECTBEHHBIE amnmapatsl (rmo 15, pexe 19
snemeHTOB B KaxaoM) (bapckos, 1985; Aldridge, 1987; Donoghue et al., 2000). Ctpoenue u
POJIb MAPHBIX TOJIOBHBIX CTPYKTYP SYKOHOJOHTOB, KOTOPBIE HAOIIO1al0TCS Y BCEX M3BECTHBIX
ornevatkoB u3 I'panrona (ILlotnanaus); FOxuoit Adpuku u [Ipunonsproro Ypana (Poccus),
U TakXKe BCTPEUYAIOTCS B Pa3pO3HEHHOM COCTOSSHUM B HIDKHETPHACOBBIX OTJIOKEHHSIX
IOxwHoro [Ipumopss (bypuii, Kacarkuna, 2005), mosiroe Bpemst 0OCTaBaIMCh HEM3BECTHBIMH M
HepBbIC HCCIIEA0BATEeIM MPUHUMAIM MX 3a ocTaTku rinasHbix kamcyn (Aldridge, Purnell,
1996). Hamu wucciaenoBaHusi IMOKa3ajdd, YTO JTH TBEPAbIE TOJOBHBIE CTPYKTYpbI
pacmojaramTcs CUMMETPUYHO CAarUTTAIbHON OCH 3YKOHOJOHTOBBIX >KMBOTHBIX CIIEPEAH OT
3yOHBIX anmapaTroB U MOTYT ObITb OKPYIJIBIMM, a Takke poM0Oo - W TpaneuueBuaHbIMUA. Ha
HEKOTOPBIX M3 HUX COXPAHWINUCH B BHJIE KOJMAaKa OCTATKA MATKOM MBIIIIEUHOM TKaHH (MBIIIIIT)
(Muller et al., 1974), xotopble, 0O4EBUIHO, PUKPEIUISUIUCH K BBICTYIIAM BHEUIHErO Kpas U
KOJIBLIEBOTO TpeOHS MapHBIX TOJIOBHBIX CTPYKTYp H CIYXWIH, HO-BUAUMOMY, JUIs
COEJIMHEHUS] KOHOJOHTOBBIX JJIEMEHTOB MEXIy COOONM U YIpaBi€HHMs HMU B Ipoliecce
paboTbl. MBI MpeIoKUIN Ha3biBaTh MX H CKeNeTHBIMH NPUKPENUTENbHBIMU 3JIEMEHTAMHU
(Buryi, Kasatkina, 2003; 2004).

IIpu neranbHOM wuccieqOBaHMM IepBOro B Poccum oTmeuyaTka 3yKOHOAOHTOBOIO
JKUBOTHOTO W3 HIDKHEKapOOHOBBIX oTioxkeHui [Ipumnomsipuoro Ypana (Bypwii, Kacatkuna,
XKypasnes, 2008) Mbl 0OOHapykMJM B €ro TIOJOBHOM YacTH OBAJIBHOE pACIIUPEHHUE.
[TockonbKy ypajdbCKUN SK3EMIUIIP BCKPBHIT C Hapy)XKHOM CTOpPOHBI, €ro 3yOHOH armmapar,
HaXOJAIIMNACSA BHYTPH 3TOrO paclIMpeHus (MUILEBOro MeIIKa), He mpocMaTpuBaeTcs. B cBs3u
C 9TOM OCOOEHHOCTBIO HAIIETO SK3EMIUIIPA, Mbl U3YUYMJIM IEPBBIA, BTOPOW, YETBEPTHIA U
OATBIA OTIeYaTku U3 I'paHTOHA, a TakXKe TMraHTCKui ornedarok u3 Oxnoit Adpuxku, y
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BHYTPEHHHUE POTOBBIE CTPYKTYpPBI, B TOM YHCJIE U 3yOHBIE anaparsl, XOpouo oOHakeHsbl. Tak,
B TOJIOBHOM 4YacTu TMATOro, HaumboJee COXpaHMBIIETrocs oOTnedyatka wu3 ['paHTOHA,
KOHOJIOHTOBBIE 3JIEMEHTHI 3yOHOT0 anmnapara MpUKpPEeIUIeHbl K MOLIHBIM MbIIILAM, 00pa3ys pu
3TOM 3HAYUTENIBHOE PACIIUPEHUE WU NHIIEBOW MemokK (puc. 1). Ota oObeMHast cTpyKTypa
3HAYUTENBbHO (NPUMEPHO B JiBa pa3a) LIUPE TYJOBMILNA >KMBOTHOIO, IOITOMY CO3JAaeTCs
BIICYATIICHUE, YTO 3yOHBIE 3JIEMEHTHI HAXOIATCS BHE Tela.

Puc. 1. I'onosnas yvacmo namozo omnewamka uz I panmona (LLlomnanous)
(®Pomoepaghus cm.: Aldridge et al., 1993; Purnell et al., 1995).

BHyTpu 5TOro mnuiueBoro Memka HaXOAUTCA MsATrKas JIONACTh C Pa3BETBICHHOU
CUCTEMOM MBIIIEYHBIX TSAXKEH, K KOTOPbIM MPUKPETIEHbI paMU(OPMHBIE U TEKTUHU(DOPMHbBIE
3yOHble 37eMeHTHl. [lo HamuMm mnpeiacTaBIeHHUSM, 3TH 3yOHBIE SJIEMEHTHI C IMOMOILBIO
MBIILIEYHOH JIOTIACTU COEANHSITUCH MEXAY co00l u ¢ H mpukpenutensHpIMU 3J1IEMEHTaMH (puC.
2).

Ckopee Bcero, 3TH € MBbIIIEYHbIE BOJIOKHA YIPAaBIsUIM MOJOKEHUEM M pa3Mepamu
MUILEBOro Memika. MATKuii MUIeBOi MeNIoK, MO-BUANMOMY, OB CIIOCOOEH K PacTsKEHUIO U
npuémy Oosblux 00bEMOB UK. [Ipy HaMOTHEHNN HAKOMUTEIBHOTO MEIIKA BO/I0M BMECTE C
NUILEBBIMA YacTULIAMH OH pACTSATUBAJCSd M CTAaHOBWICA PACIIMPEHHBIM (KaK 3TO 4acTo
BCTpEYaeTcsi B IMPUPOAE Yy MHOTHUX >KUBOTHBIX pa3HbIX TIpyMi). 3aTeM IPU MBIIIEYHOM
COKpAILlEHUH MEIIOK MOJTATUBAICA K FOJIOBE U CxKuMacs. Takoe cocTostHue HaOmoaeTcs y
IIEpBOTO oTnevarka u3 [ paHToHa, rae, o HalleMy MHEHUIO, ITAIIEBOM MENIOK CKaT U
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Puc. 2. Cxema mopghonoeuu conosnou uacmu naimozo omnewamka uz I panmona

Ycnognvie obosnauenusn: 1 - pomogoe omsepcmue, 2 — nuwegoi kanan (kuwika), 3 — H npukpenumenshoie
anemenmol, 4 — 3y0Hble dINEMEHMbL; 5 — MASKASA MbIULEYHAS TONACMb; 6 — MblieyHble madcu; 7 — wynaivyd
(ocazamenvhble U JOKOMOMOPHBIE OISl 3a20HA nuwu);, 8§ — conoeubie aonacmu, 9 — epanuya 20106bi; 10 —
epanuya 2nomoyrnozo mewka, 11 — cmenxa mena, 12 - npeononazaemoe omeepcmiue 015 8bix00d 600bi; 13 —
8b1X00 NUYU 8 KUUIKY.

IIpu 3TOM muma mpU HOMOIIM ILIyNajell ¥ TOJOBHBIX JIONACTe BMecTe ¢ BOJOH
3aTATHBAJACh B HAKOMMTENBHBIA MEIIOK W MoMajaja Ha «CUTo» u3 S aneMeHToB. C HX
HOMOILBIO MEJIKHUE MUIIEBbIE YaCTUIIBI OT(GUIBTPOBBIBAINCH U ABUTAIUCH IO HAMIPABICHUIO K
P anemenTam, rae oHU IpeccoBaIKMCh 10 00Pa30BaHUs MUILEBOr0 KOMKA, HEOOXOJUMOIo IS
JalbHEHIIero NpoABMKEHHS C TIOMOILIBIO MBIIII] IO KMIIEYHOMY KaHaiy. Bona u3 nuieBoro
MeIIKa, BO3MOKHO, MOIJIa BBIXOJUTh Y€pe3 MapHble OTBEPCTHUS, PACIOJIOKEHHBIE 10 OOKam
AKHUBOTHOTrO. Ha ypanbckoM oTIeyaTke B 3a/iHEl YacTH MUIIEBOrO MEIIKa, KaK € JIEBOH, TaK U ¢
NIPaBOil CTOPOHBI TOJIOBBI, HAOIIOMAIOTCST HEOOIBIINE OTBEPCTHUS, YepPe3 KOTOPHIE, M0 HALIEMY
IPENONI0KEHUIO, MOIJIa YXOAUTh OTGMIbTpoBaHHAA Boja (puc. 3). CaM ke MuIeBoil kaHa
HaOJII0AaTh Y ypalbCKOIO 3K3EMIUIIPA HEBO3MOXKHO, IOCKOJIBKY 3TOT OTIEYAaTOK BCKPBIT C
Hapy>KHOW CTOPOHBI B JIOP30-BEHTPAJIHLHOM HANpaBJIEHUH, T.€. 3YKOHOJIOHTOBOE YXHUBOTHOE
JISKUT Ha MUIIEBOM MEILIKE. Y TBEPKACHHUE O TOM, YTO IIPEKPACHO BUMMAs HA 3TOM OTIIEUaTKe
TKaHb, OKpY>Karolllas OTBEPCTUs MUIIEBOIO MEIIKA, MOKET UMETh OTHOIIEHHE K KaOepHBIM
KPBIIIKaM, He HMeeT o]l cO00 HMKAaKOTr0 OCHOBAHUS, T.K. OTBEPCTUs B Melike menkue. [lo-
BUJMMOMY, OTHOCUTEIBHO HEOOJBIION pa3Mep 3TUX OTBEPCTHH HEOOXOAMM s yAepiKaHus
MUIIEBBIX YACTHI] U KUBOTHBIX MEJIKUX Pa3MEpOB, HO ¢ 00sA3aTEIbHBIM YCJIOBUEM YyJAJICHUS
U3JIMIIKOB BojAbl. Kpome TOro, HeoOXOJMMO OTMETHTb, YTO MHILEBOW MELIOK SBISIETCS
pacIIMpEeHHON YacThIO MUILIEBOTO TPAKTa.

HccnenoBanue xapakTepa pacIOIOKEHHs pa3iIM4HbIX CTPYKTYp TOJIOBBI Ha BCEX
M3YYEHHBIX OTIEYaTKaX JYKOHOJOHTOBBIX JKMBOTHBIX IO3BOJISIET MPEINOIOKUTh, YTO HX
3yOHBI€ anmnaparbl B HICKOIIAaeMOM COCTOSIHMM HECITy4ailHO HaXoJsATCs 3a npeaenamu tena. OHu
MOMEIIAINCh B HAKOMMUTEILHOM MUIIEBOM MEIIKE, PACHOI0KEHHOM Ha HApy>KHOUM OproIIHOi
CTOPOHE KUBOTHOTO.

ITo Bcelt BeposiTHOCTH, pamMupOpMHBIE S 1 M 371eMEHTBI OBLITH TPUCTIOCOOJICHBI IS
(GUIBTPAUK MEJIKUX YaCTHYEK MUIHM U HAXOMIUCH B TIEPEIHEH YaCTH MHILEBOIO MEIIKa MO
KOCBIM YTJIOM K OCH KHBOTHOTO.
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2
Puc. 3. Cxema mopghonoeuu 2onoenou wacmu omnevamra uz Ilpunonaproco Ypana.
(©omoepagus cm.: Bypuii u op., 2008).
Venosnvie obosnauenus: 1 — pomoeoe omeepcmue; 2 —nuujegotl mewtox, 3 — epanuya mewka, 4 —
npeononazaemvle 2panuybl NUWEB020 KAHANA (Kuwiku), 5 — omeepcmue 01s 6vixoda 600w, 6 — H
NPUKDEenUmenbHole JNeMeHmbl, 7 — Wynaivyd.

[MektuanpopMHbIe P 31IeMEHTBI pacroyiaraanch MEPIeHIUKYISIPHO OCH, OMKe K
3aJIHEMY OTJEJy TJIOTKH, Ha IPaHMIIE CO CpeHei yacThio KUk, C moMornsio P 311eMeHTOoB,
BO3MOYHO, TIPOMCXOIMIIA CTPYKTYPH3AIHS ITUIIIEBOIO KOMKA U MPOJIBUKEHUE €r0 B CPEIHIOI0
KHUIIKY JJIs iepeBapuBanus. Bee 3yOHbIe ameMeHThl, BKIovyas S, M, u P, mox Bo3aeiicTBrHEM
IPUKPEIUICHHBIX K HUM MBIII[ MOTJIH B 3aBUCHMOCTH OT (DH3HOJOTHYECKOTO COCTOSIHUSI
YKMBOTHOTO JMOO MEepeMeIIaThCs B Mpejeax MHUIICBOro Melika (B mporeccax (GpuibTpaium,
yIaJdCeHUs] BOJBI, MPECCOBAHMS, W T.I.), JTHOO HAXOJUTHCSA B CIIOKOWHOM cOCTOSIHUH. [lpn
3aXOpPOHEHHH HEKOTOPBIE AJIEMEHTHI POTOBOTO KOMIUIEKCA, HAXOMAIIMECS B HAPYKHOM
IHIIIEBOM MEIIKE, MOTJIHM CIYY4aifHO COBIACTh CO CTPYKTYpPaMH, PACIOJO0KEHHBIMH BHYTPH
TOJIOBHO# 4YacTH »)HMBOTHBIX. Hampumep, Ha mepBoM oTiedatke U3 ['paHTOHA paMUpOPMHBIE
3yOHBIE JJIEMEHTHI MUIIEBOTO MEIIIKA SIBJISTFOTCS COBMEIIEHHBIME C BHYTPEHHUMH CTPYKTYpaMu
TOJIOBBI, & HMEHHO, ¢ H mpuKpenuTenbHbIMH 3JeMEHTaMH. llepBbie HCCIEIOBATENH
9YKOHOJIOHTOBBIX JKUBOTHBIX M3Yydaslll B3aMMHOE PACIIOJIOKEHUE DJIEMEHTOB B MCKOMACMBIX
3yousix ammaparax (bedding plane assemblages) u BbizenuiIn HECKOJIBKO MOBTOPSIOIIAXCS
Mozenen (recurrent patterns) mx apXMTEKTypbl, a UMEHHO, CTaHJAPTHYIO, MapaljIeibHYIO,
NepreHANKYIApHYI0 1 TuHelHble Moaenu (“the standard, parallel, perpendicular and linear
patterns”) (Aldridge et al. 1987; Purnell et al., 1995). Ouu npeaAnoOSOKUIN, YTO ITH
KOMIO3HUIIMU MOTJIM O0pa30BaThCsi B Pe3yNbTaTe paspyIICHHUs M CMSTHS OJHOHW M TOM Ke
TPEXMEPHOI CTPYKTYphI (POTOBOTO armapara) B mporecce 3axoponerus. OHaKo, MO HAIIHM
JIaHHBIM, CYIIECTBYIOIIEe pa3HOoOpa3re Mojesiell MCKOMaeMbIX 3yOHBIX ammaparoB, CKOpee
BCEro, OTpakaeT BCE BapHAllWH, BO-TIEPBBIX, MPWKU3HEHHOTO PACIIONOXKEHHS 3yOHBIX
SJICMEHTOB B IHIIEBOM MEIIKE M, BO-BTOPBIX, MX COBMEILICHUS C BHYTPCHHUMH TOJOBHBIMH
CTPYKTypaMH B Pe3yJIbTaTe 3aXOPOHEHHUSI.

Takum 00pa3om, mpearnoiaraeTcs, 4ro Bce 3YOHBIE DJIEMEHTHI JYKOHOIOHTOBBIX
KUBOTHBIX HAXOJW/JIKMCh B TIHIIEBOM MEIIKE, PACIOJI0KEHHOM Ha HAPYXHOW OpPIOIIHON
cTopoHe Tena. B Hem mporcxouia GpuibTpanus MUIIEBbIX YacTeil OT BOBL, €€ yIaleHue yepes
HeOOJIBIHE OTBEPCTHS, (POPMUPOBAHKE MHUIIEBOTO KOMKA M IMPOJBIKCHHE €r0 B MHUIIEBOM
KaHa (kuiiky). [TonydeHHbIC JaHHbBIC O CTPOSHHUH T'OJIOBBI YYKOHOJIOHTOBBIX )KUBOTHBIX JTAIOT
OCHOBAHHE TI0-HOBOMY MHTEPIPETUPOBATH MX MOBEICHUE U MHUIICBBIE TPUBLIYKH. | OJIOBHOM
OTJIe] dYKOHOJOHTOB 3aHHMMAeT JIOBOJIbHO OOJBIIYI0 YacTh TyJoBuila (okoso 18 %). Oto
MOJXKET CBHETEIBCTBOBATH O TOM, YTO, BO3MOXKHO, OHU OBbUTH (DUIIBTPATOPAMH, T.K. Y XUIIHBIX
KMBOTHBIX, Hampumep, y mnpotokoHomoHToB (Chaetognatha) mmwnaa rosoBHOrO oTHENA
cocraBiisieT He 6onee 5-8 % ot Bcero Tynosuma (Kacatkuna, Cronsiposa, 2010).
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KOHOJIOHTbI KAPBOHA AMJIEPMHMHCKOW ILIOIMAJIM CEBEPO-
BOCTOYHOI'O MAM-XO

KypasJies A.B.
3A0 «Ilomspreoy, Cankr-IletepOypr, e-mail: micropalaeontology@gmail.com

CARBONIFEROUS CONODONTS OF THE AMDERMA AREA OF NORTH-
EASTERN PAY-KHOY

Zhuravlev A.V.

Polargeo Inc., St.-Petersburg

Kamennoyronbnbie 00pa3zoBaHus AMIEPMUHCKON TUIOMIAAN ceBepO-BocTOoUHOTO [laii-
Xost (Puc. 1) mpencraBiensl BepXxHel 4acThio cuiaoBassxuHCKON cBuThl (D3-C1 sl), kapckoii
ceutoit (C1 Kr) u HikHe# yacThio KapacuioBckoi c¢BuThl (C2-P1 kS). HempepbiBHbIN paspes
9TUX TOJpa3fieiecHuii B paccMaTpuBaeMoM pailoHe He HaOmoJaeTcs u3-3a IUI0XOU
OOHaXEHHOCTH M CJI0)KHOTO CKJIaJ4aTO-HaJBUTOBOTO T'E€OJIOTMYECKOTO CTPOCHUS. ODTHU Ke
dakTopbl OOYCIOBHIM KPaHIOW CKYAHOCTh JIMTOJNIOTUYECKOM M OmocTparurpaduueckoi
XapaKTePUCTUKN KapOoHa AMIEpPMHHCKOW Imiomaan. Jlydmie Bcero oxapakTepru30BaHa
kapckas cButa (KamamnukoB, MuxaiinoBa, YeycoBa, 1981), mo cunoBasxuHCKOH U
KapacUJIOBCKOW CBUTAaM JIaHHbIE OTCYTCTBYIOT. [IpoBeaennsie B pamkax ['JI[1-200 paboTs! 1o
M3YYECHHUIO pa3pe3oB KapOOHA MAHHOTO paiioHa TO3BOJWIM CYIIECTBEHHO PACHIMPUTh U
YTOUHUTDH XapPAKTEPUCTUKY ITUX MOAPA3ACICHUM.

BepxHsisi yacTh CHJIOBasXMHCKOM CBUTHI OOHaXeHa KpaiiHe ¢parMeHTapHO U
R IIPEICTaBICHa CHIIMLIUTAMH, B Pa3HOU
" Kapcroe mope CTETICHH [JIMHUCTBIMU u
W3BECTKOBHUCTHIMHU, C TPaJallHOHHBIMU
MPOCIOAMU OOJIOMOYHBIX KapOOHATOB.
Brepx o paspesy 4acToTa
KapOOHATHBIX MPOCIIOEB Bo3pacTaeT. B
CUJIMIMTAaX  HaWAECHBI TypHEWCKHE
KOHOJOHTBI (Puc. 2),
xapakrepusytomue 30Hy Siphonodella
quadruplicata (Siphonodella
aff.crenulata (Cooper), Siphonodella
obsoleta Hass, Polygnathus communis
communis Branson et Mehl,
Puc. 1. Teorpaduye croe nonekerye Amaepymckoi momamt.  Pseudopolygnathus dentilineatus
(Branson et Mehl)).
Camas éepxuss, cyujecmeenHo KapooHamuas, Yacms CULOBAAXUHCKOU CEUMbL COOEPIHCUMN
KOHOOOHMOBble Komniekcol 30nbl Scaliognathus anchoralis (Scaliognathus anchoralis
europensis Lane et Ziegler, Doliognathus latus Branson et Mehl u Polygnathus
communis communis Branson et Mehl) sepxuero typue (Puc. 2).

Brimenexkamiass kapckas cBUTa OOHa)Xe€Ha HECKOJBbKO Iiydine. Ee HWXKHSIS dYacTh
U3BECTHA BO (hparMeHTapHBIX BBIXOJAaX MOTPAHUYHBIX HHUKHE-BEPXHEBU3EHCKUX OTIIOKEHUI
MOIIIHOCTBIO B TEpBbIE METPhl B pailoHe 03. XapHATo, TJle€ BCKPBHIBAIOTCS H3BECTHSIKOBBIE
rpaJaliOHHbIe [UKIUTHI. MOIIHOCTH UKIUTOB COKpAIlaloTcs BBEpX Mo pazpesy oT 0.9 m 10
0.2-0.5 M. B BepxHHMX IHMKIHTaX - pPEIKUE KPEMHHUCTHIE CTSHKEHHS OBAJIBHOM (OpMBI,
pazMepoM 10 3-5 cm. OTIIOXKEHHS OXapaKTepHU30BaHbI MEPEOTIIOKECHHBIMU CMEIIaHHBIMU
xoMmmiekcamu koHomoHTOB ¢ Gnathodus cf. delicatus Branson et Mehl, Lochriea commutata
(Branson et Mehl), Hindeodus scitulus (Hinde), Gnathodus semiglaber Bischoff, Gnathodus
remus Meischner et Nemirovska, Gnathodus praebilineatus Belka mo3mnerypHeiickoro u
BU3eHCKOro Bo3pacta. [lo aHasoruu ¢ THMOBOM MECTHOCTBIO MOKHO MPEAIOJIOKUTh, YTO ITa
YacTh UMEET

[evopckoe Mope

\\
i
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TJIMHUCTO-KapOOHATHBIN COCTaB
u MomHocTh okojo 80 wm. Ilo

cTpaturpaduyecKomy
MOJIOKCHUIO U KOMIUIEKCaM
KOHOJIOHTOB ~ JIaTUpyeTcsl B
WHTEpBAJIE OT paHHEro Jio
Hayaja Mo3/IHero BU3e.

Brimie paspes kapckoi
CBUTHI IpeJicTaBjIeH B
paccMaTpuBaeMoM paiione
cienyromumu naukamu (Puc. 3):

1. HN3BecTHAKHM
KPEeMHHCTbIE, eJTUTOMOPdHO-
TOHKOJAETPUTOBbIE, €O €J1a00
NPOSIBJIEHHOH TpaJanMOHHON

COPTHPOBKOM,
cynapajjieJibHOCJI0HYaThIe, B
HUKHEeH JacTHu - c

TJTUHUCTBHIMH  MPOCJIOSIMH M
npuMaskamu. B BepxHel yactu
OOBIYHBI KPEMHHCTBIE CTSXKEHUS
1 nosicki. MomHocTs okoi1o 30-
40 wm. Ilo xommiekcam
KOHOJOHTOB, BKJIFOYAaKOIITUM
Gnathodus praebilineatus
Belka, Gnathodus bilineatus
(Roundy), Gnathodus girtyi

Hass, Hindeodus cristulus
FPaue. 2 K C-B Iatt-Zom 1-3 Scaliognathus sisLate et - - .
Zinglot; 4.5, 2093 Lochsiens commutatalBr st WLy £, Guathocke prachimeatasBelia, 210, (YOUNQQuist et Miller), Lochriea

24 25

18,19 Grathodus bilineatus (Foundyh, 11, 12 Declinoenarhodus noduliferys (Ellison et
Craves), 13-15 Grathodus meischneri Bustin etHusri;gfgl? Gm&odu{boﬁwadem:(mggins commutata (Branson et Mehl)’
et Bouckaert), 23-25 Grathodus romulusWleischner et Nemirovska, ~ Pseudognathodus

homopunctatus (Ziegler),
Pseudognathodus symmutatus (Rhodes, Austin et Druce), Idioprioniodus sp., Kladognathus
SP., OTJIOKEHUSI COOTBETCTBYIOT BEPXHEBU3ENCKOMY MOIBSIPYCY.

2. MsBecrHakm crpoMaTtoauToMopdHbie H  cepoBbie  («IJIA3KOBbIE»),
qyepeayrmuecsa ¢ nNeJuT-TOHKOACTPUTOBLIMUA KPEMHUCTBIMA M3BECTHAKaAMHU, HHOrAa €
rpajlalluOHHON COpTHPOBKOM aerpuTa. MoiHoCcTh OKoio 20-25 M. Ilo koHOmOHTAM
Gnathodus praebilineatus Belka, Gnathodus bilineatus (Roundy), Gnathodus girtyi Hass,
Lochriea commutata (Branson et Mehl), Pseudognathodus symmutatus (Rhodes, Austin et
Druce) oT10eHHS COOTBETCTBYIOT BEPXHEBU3EHCKOMY MOIBSIIPYCY.

3. erMHI/[CT])Ie H3BECTHAKHA U CWIMIUTBI TEMHO-CEPbIC H CEPLIEC, ¢ INIMHUCTBIMU
npuMaskamMu, cy6napannenbnocnoﬁanble. PCIIKI/IC mpocjion «TJIa3KOBBIX» u
CTPOMATOIUTOMOP(GHBIX H3BECTHIKOB. MomHOocTh 8-9 M. Ilo koHOMOHTaM OOJbIIas 4acTh
Naykd COOTBETCTBYIOT —BEpPXHEBH3EHCKOMY monabspycy (komruiekcel ¢ Gnathodus
praebilineatus Belka, Gnathodus girtyi meischneri Austin et Husri, Idioprioniodus sp.), Bepxu
MaYKH — BCPOATHO HUIKHCCCPITYXOBCKOMY MMOABAPYCY (06CI[HCHHBIC KOMIIJIEKCBI KOHOOAOHTOB
¢ Gnathodus bilineatus (Roundy) u Pseudognathodus homopunctatus (Ziegler)). Tunuunbie
AJI1 HUXKHCTO CEPITyX0Ba CIIOKHO CKYJIBIITUPOBAHHBIC ITPEACTABUTCIIN POJa Lochriea HaﬁﬂeHH
JIUIIb B U30JIMPOBAHHBIX (PparMEeHTapHBIX BBIXOJaX, U HE MOTYT OBITh IPUBSI3aHbI K CBOJHOMY
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* pas3pe3y, YTO OCTaBJSIET OTKPBITHIM
Parmpocpamesme BONPOC O TOYHOM  MOJIO)KCHUU
—— HEITCLEL B IPaHUILIbI BU3EICKOTO u
CEPIYXOBCKOIO SIPYCOB.

4. I3BeCTHSIKOBbIE KOHIJIOOpEeKYNH
c NMPoCcJIoIMH
CTPOMATOJIMTOMOP(PHBIX
U3BECTHSAKOB, KapOOHAaTHBIE
THAPOTEPMAJIbHBIE MOCTPOHKHU
(manmeoruapoTepMaIbHbBIH  KOMILIEKC
TUIA «0eIbIx KYPUIBLIUKOB)
(Epemenxo, ITomos, XKypasnes, 2013;
Kypagnes, 2014). MomHocts 3-4 M.
Penxne Haxoaku MO3IHEBU3EMCKO-
CEPITYyXOBCKHX KOHOJIOHTOB
Gnathodus girtyi intermedius
Globensky.

5. CrpomaronuromopdHbie
U3BECTHSIKH, Nepexojsiine BBepX
o paspesy B MeJIUTOMOpP(HO-
TOHKO/JETPUTOBbIE, KpEMHHUCTHIE, C
e KPEMHHCTBIMH  CTSKEHHUSIMM U
e 'S nosickamu. Momraocts 10-12 M. Ilo
KOHOJIOHTaM HUWKHSS 4acThb MauKH,
BEpOSITHO, COOTBETCTBYET
2| HIKHECEPIIyXOBCKOMY  HOIBSIPYCY
(xomrIekchl KOHOAOHTOB ¢ Lochriea
commutata (Branson et Mehl),
FRIFIY Pseudognathodus homopunctatus
¢ ==r=zm 5 (Ziegler),  Gnathodus  romulus
Meischner et  Nemirovska wu
% °  mepeornoxenHeiMu  Cavusgnathus

convexus Rexroad), Bepxu mayku —
Prc. 3. CRogHas KOMOHEA H {ACTIHENEeHe KOHOOHTOE B BCPXHCECECPITYXOBCKOMY IMOABAPYCY C
KAPCKOH CEMTE AMAEPMUHCKR IIOMARY, Y CIoBHELE koHomontamu  Gnathodus  girtyi
”Emmqm?; T HIBELTHARE mmcﬁme’ E'I’_ITE’“HEKH collinsoni Rhodes, Austin et Druce,
ey o oo R AT, - REEEEE Gnathodus bollandensis (Higgins et

“IMask0BHE, 5 - HIBECTHAKOERIE Operenos, 6 - CJOOTHTEL h
Bouckaert), Lochriea commutata
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(Branson et Mehl).

6. CrpomarosmnromopdHbie HU3BECTHSAKH, 4acTo OKBApPLOBAHHbIE,
MpPaMOpPHU30BaHHbIe (MAJICOTUAPOTEPMAIBHBIA KOMIUIEKC THUIA «OENbIX KYPUIIBLIUKOBY),
MepexoAsMe BBEPX IO pa3pe3y B M3BECTHSIKH TOHKOJETPUTOBBIEC, C THE3JAMH MEJIKOTO
JIeTpUTa, CEpble, JO TEMHO-CEpPbIX, BOJHUCTOCIOWYATHIE, 10 KOMKOBATBIX, C YIJIEPOAUCTO-
[JIMHUACTBIMU NTpuMa3kaMu. MoiHocTs 10 14-16 m.

7. CrpomaroauroMmoppHbie U3BECTHSAKH, 4acTro OKBapLOBaHHbIE,
MpPaMOpPH30BaHHbIE, MeCTaAMU OpeKYMpPOBaHHbIE (ITAJICEOTUIPOTEPMATLHBIN KOMITJIEKC THITA
«OeNbIX KypUIIBIITUKOBY). MOIIHOCTD 2-3 M.

8. H3BecTHAKM  TIJIMHUCTBIE  TOHKOJAETPUTOBbIE ¢  TIPaJallHOHHBIMU
H3BECTHAKOBBIMH HHUKJINTAMH. MOMIHOCTE OKoio 7-8 ™. EjaumHu4yHBIE HAXOIKH
paHHEKaMEHHOYTOJbHBIX KOHOoHTOB Gnathodus sp.
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OO6m1ast MOIITHOCTH KapCKOW CBUTHI 0K0JIO 180 M.

Haxoixu KOHOJJOHTOBBIX AJIEMEHTOB B KapCKOM CBUTE J1all BO3MOYKHOCTH 00OOCHOBATh
Bo3pact oraenbHbiXx mauyek (Puc. 3). IlepBas, Bropas u Oonblias 4acThb TPETbEH Ma4YKU
COITOCTABJISIFOTCSA C BEPXHEBU3EUCKUM MOIBSIPYCOM (MHTEpBaJ KOHOJAOHTOBBIX 30H bilineatus-
nodosa). buoctpaturpaduueckas xapakTepuUCTHKa, Jaxe C y4eTOM JaHHBIX [0
dopamunudepam (KamamnukoB, Muxaitnosa, Ueycoa, 1981), He mo3BoyiseT OMO3HATH B
pa3pese OT/AeIbHbIe TOPU3OHTHL. BepxHss yacTh TpeThbel Mmayku, yeTBepTas U OOJbIlIas 4acTh
ISTOM TAaYKW OXapaKTepU30BaHbI OOCTHEHHBIM KOMIUIEKCOM KOHOJOHTOB W YCIOBHO (TIO
CTpaTurpauyecKoMy IMOJOKEHUI0 M OTCYTCTBHIO HAXOJOK HCKIIOYUTEIHHO BHM3EHCKUX U
MO3/IHECEPIIYXOBCKUX (POPM) COIMOCTABISIOTCS C  HIKHECEPILYXOBCKUM  TOIBSIPYCOM.
Tunuuneie (OpMBI HUKHETO CEpIlyXoBa B H3YYEHHBIX pa3pe3ax KapcKoW CBUTHI Ha
AMJEpMHUHCKON IUIOIIA M HEe OOHapyxeHbl. MIHTepBan OT BepxHEM yacTH MATOM Mayku A0
BOCHMOMW MauKH BKJIOYUTEIBHO OTHECEH K BEPXHEMY CEPIyXOBY IO HaXOJIKaM 30HAJIILHOTO
Buaa-unaexkca Gnathodus bollandensis. ITpu 3ToM KOHOZOHTaMH OXapaKTEPH30BaHA TOJIBKO
HUOKHSISL YacTh MHTEpBaja, a BEPXH CBUTHIL, 1€ MPeodliaaloT THAPOTEPMAIbHO-0CAJOUHbBIE U
CTPOMAaTOIUTOMOP(HBIE KApOOHATHI, MPAKTHUECKU HE COJEPKAT KOHOAOHTOBBIX dJIEMEHTOB.

Kapckas cBuTa coriacHo nepekpbiBaeTCsl TNIMHUCTOM MauyKoW KapaCcUIOBCKOW CBUTHI
(C2-P1 ks), matmpomannoit mo komiuiekcam konomontoB (Puc. 2) (Declinognathodus
noduliferus (Ellison et Graves), Rhachistognathus minutus (Higgins et Bouckart)) panaum
Oamkupom. Haxonku KOHOZOHTOB B HIDKHEH YacTH KapacHJIOBCKOW CBHTBHI MPUYPOUYECHBI K
KPEMHUCTBIM U KapOOHATHBIM MpociosiM. B rpy000OIOMOYHBIX YacTAX KapOOHATHBIX
IPaJalliOHHBIX MPOCIOEB OTMEYEHBI IEPEOTIOKECHHBIC MT03IHEBU3EHCKIE (hopaMUHHI(EpPHI.

B 1emoM, B KOHOMOHTOBBIX KOMILIEKCAaX KapCKOW CBHTHI mpeobiamator Lochriea
commutata, npexacraButenu poga Pseudognathodus u rpymmer Gnathodus bilineatus. B
HIDKHEH YacTh KapacuiIoBCKo# cBuThl qomuaupyet Declinognathodus noduliferus. Cpenusist u
BEPXHSS YAaCTH KapacHUIOBCKOM CBUTHI KOHOJOHTAMHU HE 0XapaKTEPH30BAHBI.
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TUCTOJIOTHST  KOHOJOHTOBBIX  JJEMEHTOB  SIPHONODELLA
QUADRUPLICATA (BRANSON ET MEHL) - CPABHEHHME JAHHBIX
MHUKPOCKOIIMH U PEHTTEHOBCKOI1 TOMOTI' PA®UH

Kypasaes A.B.!, Kepabirun A.JIL.?
13A0 «lonspreoy», Cankr-IletepOypr, e-mail: micropalaeontology@gmail.com
2HMCY «I'opHelit», Cankt-TletepOypr, e-mail: tim_tim1987 @mail.ru

HISTOLOGY OF CONODONT ELEMENTS OF SIPHONODELLA QUADRUPLICATA
(BRANSON ET MEHL) - MICROSCOPY AND X-RAY TOMOGRAPHY COMPARED

Zhuravlev A.\V.1,Zherlygin A.L.?

Polargeo Inc., St.-Petersburg
NMSU “Gornyi”, St.-Petersburg

Lenp maHHOW pabOTHI COCTOMT B CPaBHEHUH JaHHBIX O THCTOJIOTMYECKOM CTPOCHUU
wiatpopmennbix snmeMmeHtoB Siphonodella quadruplicata (Branson et Mehl), momyueHHBIX
TPATUIIMOHHBIMU U PEHTTE€HOTOMOTPAPHUUECKUM METOIAMH.

MarepraaoM MOCITYXXHJIM KOpPOHAJIbHBIE dYacTH IUaTGopMeHHBIX Pa smeMeHTOB
typHeiickoro Buaa Siphonodella quadruplicata (Branson et Mehl), mo KoTopbiM HMeeTCs
oO0mmMpHass THCTOJIOTHYECKass WH(POpMANHs, TMOJYYCHHAsh KOMIUIEKCOM TpPaJUIIMOHHBIX
metonoB (XKypasnes, 2002). Jlns Pa sneMeHTOB 3TOro BHJA MOCTPOEHA THUCTOJIOTHYECKas
MO/IEITb, OTMCHIBAONIAS pacIpeie]IeHHe OCHOBHBIX THIIOB TKAaHEW B KOPOHAIBHOM YacTH, IpU
9TOM YCTAHOBJICHO, YTO B CTPOCHHH JJIEMEHTa Y4YaCTBYIOT BCE OCHOBHBIC THIIbI TKaHEH,
M3BECTHBIE Y KOHOJIOHTOB.

Komruieke TpaauiMOHHBIX METOJIOB BKJIFOYA] CBETOBYH) MHKPOCKOIHWIO NUIU(OB U
MMMEPCHOHHBIX TPEnapaToB B MIIHIEPHUHE, a TAKKE PACTPOBYIO AJIEKTPOHHYIO MUKPOCKOITHIO
npotpasieHHbIX B DJITA npunumdoBok. MeTouka U3ydeHus IeTAIbHO PACCMOTPEHA paHee
(Kypasnes, 2002). PenTrenoromMorpaguueckoe n3y4eHue mpoBOAMIOCH HA MUKpOTOMOrpade
Skyscan 1272 (HMCYVY «I opubiit», CankT-IleTepOypr) ¢ mpoCTpaHCTBEHHBIM pa3peiieHreM
0,6-5 MKM.

JlanHble cBeTOBOW Mukpockomun B crpoenun Pa amementoB Siphonodella
quadruplicata (Branson et Mehl) nmpeo6:1aaet nameisipHast TKaHb, KOTOpast CliaraeT HHKHIOO
qyacTh mIaTdopMbl B CBOOOIHOTO JIMCTA, & TaKXKe, YACTUYHO, CpeauHHBINA rpedens (Puc. 1).
WuTepnamerisipHas TKaHb MPUCYTCTBYET B CBOOOJTHOM JIUCTE, M, B BUJIE «CETTHI», B OCEBOU
YacTU CpeIuHHOTo TpebHs. Kpome TOro, TOHKHE MPOIIACTKH WHTEpIaMEIUIPHON TKaHU
Pa3AeNSAIOT MaKeThl JIaMelll B IutaTdopme, o0pasys IMOJIOCH], MapaliebHBIe JIMHUSAM POCTa
(Puc. 1). KaxxgoMy makeTy J1amMel COOTBETCTBYET YBEIMUEHHUE ATUHBI 3a]IHETO OTPOCTKA, B
cpennem, Ha 0,02-0,07 mm. [Ipu stom Pa snementsr Siphonodella quadruplicata B cpeanem
COCTOSIT U3 7-8 MaKeTOB JIaMeJll, @ MAaKCUMAIIbHO — U3 21 makeTa Jamern.

benoe BemectBo ¢opMmupyer sipa 3yO0LOB CPEAMHHOIO IpeOHA TOJIBKO B MeCTe
nepexojia miarGopmsl B pocTp (MATh 3yO10B nepea riaaBHbM 3yo1iom) (Puc. 1). B octanpHbIX
YacTAX CPEeIWHHOTO TpeOHS M CBOOOJHOTO JIHCTa CTPYKTYpbl M3 O€IIOr0 BeElecTBa
OTCYTCTBYIOT.

[Tapanamennsapuas TkaHb oOpazyeT OOKOBBIE YacTH 3YOIIOB CBOOOJHOTO JIHCTA,
KPYITHBIE CTPYKTYPBI B BEpXHEH yacTu miatropmbl, U GopMUpPYeET siapa 3yOI0oB 3aaHel qacTu
KapuHBI. XapakTepHbIE CTPYKTYPHI, 00pa30BaHHBIE MapaTaMeIUIIPHON TKaHbIO B Iiatdopme,
MOSIBJISIFOTCSL Ha PaHHUX CTaJMSIX OHTOTeHe3a, W jJaniee O(OPMISIOTCS B IUIOTHBIE MaCCHBBI
(Puc. 1).
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Puc. 1. Pacnpeoenenue meepovix mrawnei ¢ niam@opmennvix snemenmax Siphonodella
quadruplicata (Branson et Mehl):

I—wnugh uepes 3aomio0 uwacmo niameopmuiTn-19bC, mypuetickuii spyc, sona quadruplicate, pyuei
Koncmanmunos, [punonapuoii Ypan, x89;

2—anwnug) uepes pocmp, oop. Tn-27, mam owce, x153; 3—nepednas uacme pocmpa 6 UMMEPCUOHHOU
arcuoxocmu (enuyepun), oop. Tn-20/94, mam osce, x140; 4—wnugh uepes nepeouroro uacms niameopmsl, oop.
Tn-19a, mam owce, x53. Obosnauenus mraweu: wm — bOenoe eewecmeo, Im — namenniapuas, ilm —
unmepIaMeNIApHas plm — naparamerisapuas.

DJIEKTPOHHAsi MHKpocKonusi l3yueHue NpoTpaBIeHHBIX MNPULIUIMPOBOK MOJ
JJIEKTPOHHBIM MMKPOCKOIIOM TIO3BOJIMJIO YTOYHHUTH PACHPENEICHHE U XapaKTEPUCTHKHU
TBepAbIX TKaHel (Puc. 2). OTueTnBO BUJIHBI TPAaHUIIBI U KPUCTAININYECKOE CTPOEHUE OesIoro
BEIIIECTBA, JIAMEJUISIpPHOW M TMapajaMmesuisipHON TkaHei. [lyis Oenoro BemiecTBa XapakTepHa
MacCHBHasi TOPHUCTasi TEKCTypa C HEBBIPAXKEHHBIMU OTIEJIBHBIMH  KPUCTAJIUTaAMHU,
OTBEYAIOIIAs] «TOPUCTOMY ME30KpPHCTAIIY» OJM3KOMY MO HapamMeTrpaMm KpHUCTaJTMYECKOU
aueiikn K crexuoMmerpuueckomy amarury-(CaF) (®pankx-Kamenenkas wu gp., 2014).
JlamennsipHas TKaHb CJIOXEHA Y/UIMHEHHBIMH KPUCTAJUIUTAMM (AJIMHA 3-5 MKM, HOMEPEYHHUK
okoso 0,8 MKM) C OJMHAaKOBON OpPHUEHTUPOBKOW. ['paHuUIlbl KPUCTAJUIUTOB MOAYEPKHYTHI
IUIEHKaMU OpPraHUYeCcKOro BELIECTBAa, Oyarogaps KOTOPbIM TKaHb 00J1a/1aeT MUKPOCIOUCTON
(mamesuisipHOM) TekcTypoi. IIpu 3TOM XapakTepHa TecHas accouualus JaMelIsipHON u
UHTEpJIaMEIUISIPHON TKaHEH, KOTopasi pa3felsieT MakeTsl JaMell. MHTepaameusipHas TKaHb
OTIMYaeTCad OONBIINM COJIEPKAHUEM OPraHMYECKOro BEIIECTBA M MEHEe YMOpSA0YCHHBIMU
KpuctayuTamu. OnpeaensonuM B CTPOCHNUH NapajlaMeJUIIpHON TKaHU SBJISIOTCS BapUalluu
B OPUEHTHPOBKE KPUCTAJUIMTOB M HEBBICOKOE COIEPKAHUE OPraHUYECKHX KOMIIOHEHTOB.
Pa3mepsb! kpUCTaNIUTOB HECKOJIBKO MEHbIIIE, YEM B JIAMEJUISIPHOM TKaHH.

Pentrenosckass  mMukporomorpagusi  lcnonp3oBaHue — BBICOKOpa3pelIaroIen
PEHTT€HOBCKOM MHUKpPOTOMOTpaguu TMO3BOJMIO BBIIBUTH OCOOEHHOCTH pacHpeesieHus
TBEPJBIX TKaHEH B KOHOJOHTOBOM 3JIEMEHTE, KOTOpble C TPYJOM MOI'YT HaOIIOaThCsS B
nuMdax v npuuInpoBKax.
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Puc. 2. Dnekxmponno-muxkpockonuyeckoe u peHmeeHomomozpaguieckoe uz0opaxtceHus
ceuenus niamgopmennozo snemenma Siphonodella quadruplicata (Branson et Mehl)(o6p.
Tn-19e, mypueiickuii spyc, zona quadruplicata, pyueii Koncmanwmumnos, Ilpunonspmwiii
Ypan: 1-4 —COM uszobpasicenus npompaenennoti noeepxnocmu anuiiuga uepes cpeoHion CMeHKy
anemernma, 5 - peHmeeHomOMozpaqbuueCicoe u306paafceHue nO MOMY JHce Ce4eHUuro; 6 —nososicenue ceyenus

Ha KOHOOOHmMo8om snemenme. Q603Hauenus mranei. wm — benoe sewecmso, Im — namennapuas, ilm —
uHmepaamenIapHas plm — naparamenisapras

HccnenoBanuss KOHOJOHTOBBIX JIEMEHTOB, IIPOBE/ICHHBIEC PAHEE HA PEHTIEHOBCKUX
MHUKpOTOMOTrpadax ¢ MpOCTPAHCTBEHHBIM pa3pelIeHneM 5-7 MKM MO3BOJMIN YCTAaHOBUTH
pasinuus B UHTETPAIIBHON PEHTI€HOBCKOM TUIOTHOCTH PA3JIMYHBIX TPYIIT TBEPABIX TKaHEH,
COCTABJISIFOLINX KOHOJOHTOBbIe 3neMeHThl (XKypasies, 2013). OTmeueHa MOBBILICHHAS
PEHTI€HOBCKass IUIOTHOCTh y IMapajaMeJUIIpHOM TKAaHM M [OHWKEHHas - Yy
uHTepnamenssipaoi (Puc. 2). M3yueHne KOHOJOHTOBBIX 3JIEMEHTOB ¢ paspeuieHueM 0.6-2
MKM I103BOJIMJIO YTOYHHUTh XapaKTEpUCTHUKU OCHOBHBIX TUIIOB TBEpbIX TKaHel (XKypasies,
2014). MuHepanbHasi COCTaBIAIOLIAs BCEX TBEPIbIX TKaHEH, IpelCTaBICHHAS
dbTopruapokcuIanaTUTOM, 00J1aaeT OJUHAKOBOW PEHTTEHOBCKOM MIIOTHOCTHIO. Pazmuyms
B PEHITCHOBCKOM IJIOTHOCTH TKaHeW OOYCIIOBIEHBl pa3IMYHBIM  COJEpPKAHUEM
OpraHMYEeCKOr0 BEHIECTBA, IMOp, M PAa3IUYHOW YHOPSAJOYEHHOCTHIO KPHCTAIIUTOB
MHUHEpaIbHOM cocTaBirAromei. [IpucyTcTBe MUKPOBKIIOYEHUN C HU3KOW PEHTIC€HOBCKOMN
IUIOTHOCTBIO (OpraHMYecKue IUIEHKH, TMOpbl M KaHAJIbl) CHIKAET WHTETPAIbHYIO
PEHTI€HOBCKYIO IIJIOTHOCTb.
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| mm

I mm

Puc. 3. Pacnpedenenue meepowvix mraneti ¢ Pa-anemenme Siphonodella quadruplicata na

MUKDOMOMOSPAMMAX C NPOCMPAHRCNIEEHHBIM pA3peULeHUEM dmrcm:

1 — npooonvroe ceyenue snemeHma 6 nNIOCKOCMU C60000H020 TUCMA, 2 — NPOOOAbHOE CeueHue dNeMeHma 6
naockocmu naam@opmvi;, 3 — Opmo2oHanvbHble ceuenus coboonozo aucma. Obosnavenus mrawneu: ilm —
unmepaamennapnas; plm~+Ilm — napanamernsapuas u 1ameiispHas.

Huskass ynopsao4yeHHOCTh KPHUCTAUIMTOB MOBBILAET PEHTICHOBCKYHO IIOTHOCTH 3a
CUET TOBBIIIEHHOTO pacCesHUs PEHTIeHOBCKOro u3nydeHus. HabOmomaemelii psiag 1o
PEHTI€HOBCKOM IUIOTHOCTH OT MHTEPJIAMEUIIPHOM JO IapajlaMeIUIIpHONM OTpa)kaeT
TEKCTYPHO-CTPYKTYpHBIE OCOOEHHOCTH TBEpJbIX TKaHel. Jlyuiie Bcero Ha PEeHTIE€HOBCKUX
TOMOTpaMMax  ONO3HAIOTCS  CTPYKTYpbI, CJIOKEHHBIE HHTEPIAMEIUIIPHONM  TKaHBIO.
YcraHoBieHHas 10 HUTH(aM «cenTay UHTepIaMeIUISIPHON TKaHU B OCEBOM YacTU CPEIMHHOTO
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rpeOHss W CBOOOAHOrO JHCTa O0OJIaJae€T CIOXHBIM CTPOEHHEM M COCTOMT U3 TIOJIOC,
napajuieapHbIX JIMHUAM pocTa (Puc. 3). [llupuna nonoc cocraiser 15-30 MkM (yMeHbILIAETCS
K IIEpeIHel YyacTu JIMcTa) ¢ MpoMekyTKaMu B 10 MKM, a TOJIIMHA B IONEPEYHOM CEUEHUU — HE
6onee 15 MkM. B 3agHEM OTpOCTKE, 1101 HU3KUM CPEIMHHBIM IPeOHEM, TIOJIOCHI IPEBPAIIAIOTCS
B YIUIONICHHbIE CEPIIOBUIHBbIC BKIOYeHHs (mupuna 10-15 MKM), pa3nensromiue MakeThl
JaMessl B HIKHeH yacTu miar@opMel. LlluprHa makeToB JamMesul MOCTENEHHO COKPAIaeTcs K
3amHeMy KoHIy riatdopmel ot 40 MkM 10 20 MKM.

B pesynpraTe NpoOBEACHHBIX HCCIIEIOBAaHUI YCTaHOBJIEHA XOpOIlas CXOAUMOCTb
JAHHBIX MO PAaCHpelleICHUIO TBEPIbIX TKAHEW KOHOIOHTOBBIX 3JIEMEHTOB, MOJNYYEHHBIX
TPaIUIMOHHBIMH ¥ MHKPOPEHTI€HOTOMOTPAapUUECKUMH  METOAAMH, YTO MO3BOJISET
UCIIOJIb30BAaTh PEHTIEHOBCKYI0 ToMorpaduio A HW3Y4YeHHs] TKaHEBOM  CTPYKTYphI
KOHOJIOHTOBBIX 3JIEMEHTOB. Kpome Toro, pe3yiabTaTel MUKPOTOMOTpagH Jat0T BO3MOKHOCTD
MOJIYYUTh YTOUHEHHOE MPEACTABICHUE O pACIpeeICHUN TBEPAbIX TKAaHEH B KOHOJAOHTOBBIX
asieMeHTax. B yacTHOCTH, XOpOLIO OMO3HABaeMble CTPYKTYpPbl U3 MHTEPIaMEJUISIPHON TKaHU
MapKUPYIOT CTaJAMHM POCTA 3JEMEHTa U MOTYT CIYXHTb AN PEKOHCTPYKIIMH H3MEHEHHS
MOP(OJIOTHH U CKOPOCTH POCTa B OHTOTEHE3E.

JlJis ToyydeHus: yKa3aHHBIX Pe3yJbTaTOB TOMOTPAMMBI KOHOJOHTOBBIX A3JIEMEHTOB
JOJDKHBI  00JIaJIaTh TPOCTPAHCTBEHHBIM pa3pemieHueM 1-3 MKM, 4YTO oOecreunBaeTcs
HCIIOJIb30BAaHUEM COBPEMEHHOTO0 MUKPOTOMOTpaduieckoro 000pya0BaHus.
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NEW FINDING OF THE ANIMALS IMPRINTS (PARMIA GNILOVSKAYA,
1998) — (PROTEROZOIC, NORTH-EAST OF THE RUSSIAN CRATON)
Kassatkina A.P.%, Gnilovskaya M.B.?, Ivantsov A. Yu.}, G. I. Guravskaya®*

1V I. Il*ichov Pacific Institute of Oceanography RAS, Vladivostok

2Institute of the Geology and Precambrian Geochronology RAS, St-Petersberg
3A.A. Borisyak Paleontological Institute of RAS. Moscow

4Far East Geological Institute FEB RAS, Vladivostok

OtmevaTku U3 cino€B mportepo3os (Bo3pact — 1 mupa ger) Parmia anastassiae
Gnilovskaya, 1998, (ceBepo-BocTok Pycckoit miardopmbr) Obliu 0OHapykeHbl Ha HOkHOM
Tumane, B KepHE CKBaXuHBI, mpoOypeHHoil Ha J[xexumckoit Ilapme. [IpuHaanexHOCTH
HCKOTIAeMBIX OCTAaTKOB K BepxHeMy MesompoTtepo3oro (pudero) onpenenim Brepsbie FO.P.
bekkep u K.O. SIkoGcoH, cienuanucThl 0 Te0Joruu U cTpaturpaduu Benaa u pudes Ypaia u
Pycckoii umargopmer (I'aunosckasi, Beiic, bekkep, 2000). JlononHuTeNbHBIE UCCIEIOBAHUS
BCEro Marepuala MO3BOJIUIN OOHAPYKUTh HOBBIE OTIIEYATKH, KOTOPbIE MHTEPIPETUPYIOTCS,
KaK OCTaTKU XHUBOTHbIX. IIpoGiiema mpencrasisier OOJbLION MHTEpEC i MaJ€OHTOJIOTOB,
300JI0TOB, 3aHUMAIOLIMXCSA aHHEIMIAMU U  PEOKUMH, 3araJio4YHbIMH IO  CBOEMY
IIPOUCXOXKICHNIO, >KUBOTHBIMU, TakMMHM Kak llleTmHKoYenmtocTHbIE (XeTorHara, carurra,
Chaetognatha).

B pabore M.b. byp3una u M.B. I'nmiiosckoit (1999) o6cyxkaanoch BO3MOXKHOCTb
onpenenenus 81 ornewarka. Ilpm omnmcaHuM ABYX XOpOILIO COXPAaHMUBIIUXCS IOJHBIX
orneyaTkoB aBTophl (I'HuoBckas, 1998; byp3un, 'Hunosckas, 1999) ybenurenbHo mokazanu
UX CXOJICTBO C 4epBeOOpa3HbIMU >KMBOTHBIMU (QaHHENUAAaMH), a He ¢ BojopocasaMu. [Ipu
OCMOTpE KOJIJIEKIIUU YAaJoCh OOHApYXUTh eml€ 6 MONHBIX OTIEYaTKOB, MPUHAJUICKAIINX K
JKUBOTHBIM PA3HBIX BO3PACTOB — OT CaMbIX MEJIKMX, TOJBKO YTO BBUIYIMBIIMUXCS KMUBOTHBIX
(puc. A, b), 1o B3pocnbix craauii (B, I'), oTKpeITEIX ¢ BeHTpanbHOH (puc. B) u ¢ nopcanbHoi
ctoponsl (puc. I'). Kpome Toro, 66110 06HapyxkeHo 11 oTredaTkoB rojoB XeTorHaTa OTAEeIbHO
OT X Tel. B HacTosiee BpeMs H3BECTHO, YTO XeTOrHaTa Heboblre (JUIMHOM oT 5 10 120 MM,
HIMPUHOM OKOJIO 2 MM) MOPCKHE >KUBOTHBIE MPUUUCISUIMCH PaHEE MHOTHMHU 300JI0TAMU K
annenmuaam (Krohn, 1845; Gegenbaur, 1858 u ap.). Kak npusHaBaau BCe CIEIUATHCTHI,
CXOJICTBO XE€TOTHAT C aHHEJIUJaMH SIBJIS€TCS YUCTO BHEIIHUM, 110 UX YyepBeoOpa3HoOl (opMme.
AHHenuAbBl HMMEIOT METaMepHOE CTPOeHME Ha BCEM NPOTSDKEHMHM Tena (OTCroa UX
"KolbuaToCTh"), @ y XETOTHaT IoNepedHas MYCKyJaTypa HMEeTCsl JIMIIb B OTJEJIbHBIX
y4JacTKax Teja, YTo co3JaéT BreyaTieHue "Koip4arocTu" Ha OTAENbHBIX ydacTkax (puc. J),-
3TO XOPOIIO BUHO Ha oTnevyarkax napmuu (puc. E, K1).

HecomHeHHOE 4Y€TKOE OTIMYME XETOTHAT OT AHHEIMJ - HAJIW4YUE Yy NEPBBIX SICHO
BBIPaXEHHOT'O TOJIOBHOT'O OTJIENIa, 0COOEHHO Y MOJIOABIX, TOJIBKO YTO BBUTYIIMBIIHUXCS 0COOEH.
O6ocobsieHHast T0J0Ba UMEETCSl Y HEKOTOPHIX BUIOB aHHEIH] (IIOJUXET), HO OHA XOPOIIO
OTJIMYAETCS OT TOJIOBBI HIETUHKOYENIOCTHBIX MO (hOpME M BOOPYKEHMIO: IIETUHKU aHHEIN
NPUKPEIJIEHBl K MapanoJusM, & y XETOTHAaT — HEMOCPEICTBEHHO K TI'OJOBHBIM CKEJIETHBIM
wiactuHkaM (puc. X3, 4 cm), KoTopble OTCYTCTBYIOT Y aHHEIHA. [ 0JIOBHBIE XBaTaTEIbHbBIE
IIETUHKU XETOTHAT MO-Pa3HOMY BBITJISAAT HA oTneyaTkax. C BEHTPAJIbHOW CTOPOHBI OOBIYHO
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XOpOIIIO BHJIHA WX Touka mpukperienus (puc. K3, K 1, 2), a ¢ mopcaibHON CTOPOHBI TOYKa
MIPUKPEIUICHUS HE BUJIHA, BUJHBI TOJIBKO TOHKUE KOHIIBI IETUHOK (puc. A; I'). bbuio nokazano,
YTO 3YyOHBIE DJIEMEHTHl IIETUHKOYENIOCTHBIX, HW3BECTHbIE W3 BEpXHEro kemoOpus, B
NAJICOHTONIOTUH  ObUTM  0003HAUeHBl KaK MPOTOKOHOJOHTHI, - TpyIIa, PpOJCTBEHHAS
napakoHOAOHTaM | 3ykoHomoHTam (Szaniawski, 2002). Hamuywe rojgoBHBIX MICTHHOK Y
NapMUHU 3HAYUTEIIBHO OTOJBUIAIOT [0 BPEMEHU IOSIBJICHUS IPOTOKOHOAOHTOB (W,
COOTBETCTBEHHO IIETUHKOUETIOCTHBIX). OTCYTCTBHE Y TApMUU IJIABHUKOB MOATBEPKIAIOT TY
touky 3peHus (Kacarkuna, Ctonsposa, 2010), 4To 3TOT OpraH NOSIBUIICS B MPOIIECCE IBOTIOIUN
103Ke 00pa30BaHHBIX Ha TeJIe MOIUIAaBKOB — BBIPOCTOB Teina (oTrmevatok Protosagitta spinosa
u3 HuxHero KemOpus).

[IpenmnonoxurensHo, mapMus - camas JAPEBHSSI U3 M3BECTHBIX IIETHHKOUYETIOCTHBIX.
OnHO U3 MOATBEPXKACHUN 3TON TMIOTE3bl — HAJIUYME B U3YyYEHHOW MaJCOHTOJIOIMYECKON
KOJUIEKIIUU OOJIBIIOTO YKCIIa SK3EMIUISIPOB 0CO0€, HE MMEIOIINX TOJIOBBI, a TAKXKE roJIoB 0e3
TynoBuiia. OTAENBHO JIeXKAIHe TYJOBUIIHBIE (PparMEeHTHl TApMUH UMEIOT (OPMY HX KOHIIOB,
XapaKTEePHBIX Ui IETHHKOYETIOCTHBIX B pailoHax ¢ BHICOKON reo(U3n4ecKoi aKTUBHOCTBIO.
[lepen cunbHBIM 3eMJIETpsCEHUEM B ceBepo-3amagHoM CaxanuHe IJIaHKTOHHas Ipoda
"kuiena" OrpoOMHBIM YHCJIOM TOJIOB 0€3 Tel M Tel MIETUHKOYENIOCTHBIX 0e3 ronoB. Cam
IPOLECC OTHEJICHUS TOJIOBBI OT Tejla HaOmojaics B Ja0OpaTOPHBIX YCIOBUSX B 30HE
MOBBIIICHHON Teodu3nueckori aktuBHOCTH (Kacatkuua, 1998). BeposTHO, B 30HE Hax0/I0K
napMUU B TO BpeMs MPOUCXOIWIA MOIMHAas reopu3ndeckas aKTUBHOCTH, T.K. LEINbIX
HEMOBPEXAEHHBIX SK3EMIUIIPOB ObUIO 3HAYUTENBHO MEHbBIIE aHOMalbHBIX. MHTepecHO
OTMETHUTH TAKXKE, UTO HA OTIIEYATKAX OTJIEIbHBIX T'OJIOB C JOPCAJIbHON CTOPOHBI XOPOILIO BUJEH
opran (MepuareibHas TMETs), KOTOPBIM HCYe3aeT TMpU TOSBICHUU TOBBIIICHHON
pannoakTuBHOCTH. [0 pa3HOOOpa3uio pacmpeleneHuss STOr0 OpraHa Ha TOJIOBE MOXKHO
BBIICTIUTh HECKOJIBKO BUI0B TAPMUHU.
TakuMm 00pa3oM, MOJATBEPIKAACTCS MPESIKHSISI THIIOTE3a O MpUHAUIeKHOCTH Parmia anastassiae
Gnilovskaya, 1998 k ocraHkam >KHBOTHBIX, a He K BogopocisaM (I'aunosckast, 1998; BypsuH,
['amnosckas, 1999).

BJIATOJAPHOCTHU. 3a nomomis B BBINOJIHEHUHU (oTorpaduil aBTOphl BBIPAXKAIOT
cBOIO ry0okyro npusHarenbHocTh JI.A.Kacatkuny u A.JI./Ipo3noBy.
N3yuennas komiekiusi xpanutcs B [lameonTomornueckom mHcTuTyTe MM. A.A. Bopucska
PAH.
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A — monoootul sxzemnusap napmuu, opueunaivroe pomo (Scale bars: 0.25 mm).

b — npopucoska mozo owce dKzemnuspa (W-uemuHka, 2-2nazd, N-nonepeyHdasi
MycKyiamypa, mMn —mepyamenvhas nemis). B — e3pocnoe srcusomnoe ¢ eenmpanvhoii

cmoponwl; I - 63pocioe xcusommoe ¢ 00pcanbHOU CMoponsl, opucunaibroe homo (Scale
bars: 20 mm).
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I, E — yuacmxku mynosuwa: /| — nonepeunas myckyiamypa wemuHKo4eioCmublx (no
Kacamxunou, 2011); E - nonepeunas myckyiamypa napmuu (OpucuHaibHoe ¢omo u3
ronnexyuu Jocexnc. 55.3). (Scale bars: 2 mm).

JK — 1, 4 — napamun napmuu: ¢pomo no @eoonxuny (Fedonkin, 2003) — 1-skzemnusp ¢
00pCanbHOU CMOPOHDBL, 4-207108a MO0 Jice IKZEMNIAPA.

2, 3 — 20106l ¢ dopcanvrol cmoponwl: 2 — Sagitta (wemunxouenrocmuoie): puc. no
Kacamxunou, 1971; 3 — npopucoska 2onoewi napmuu ¢ pomo 4 (w-wemunxa, 2-enasa,
Cn-cKellemuas NIACMUHKA, Ye-yepeopanibHblll 2aH2uLl, m.e. 20JI06HOU MO32).
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1, 2 — 2onomun napmuu (1-noaHvill 9K3eMNAAP C BEHMPAILHOU CMOPOHbL: NO
Thunosckou, 1998; 2-eonosnoti omoen mozo dice skzemniapa).3, 4 — npopucoska
NOJIHO20 IK3EMNNIAPA U 20710861 (W-WemUHKA, CN-CKelemHasl NIACMUHKA, K-KUWEeYHUK,
nM-nonepeyHas MyCKy1amypda, am-KiemKu G03MONCHOU aNb8EONAPHOLU MKAHU): NO
Kacamxuna, 2012.
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HOBBIE KOHOJIOHTHI M3 OTJIOXKEHMH BEPXHEI'O OPJOBHKA
SAINAZJHOTI'O CKJIOHA IOKHOT'O YPAJIA
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WuctutyT Teomorun Y puMckoro HayqHOTo IeHTpa Poccuiickoii akageMuu Hayk, Y da
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NEW CONODONTS FROM THE UPPER ORDOVICIAN OF THE WESTERN SLOPE
IN THE SOUTH URALS

Mavrinskaya T.M.

Institute of Geology, Ufa Scientific Centre, Russian Academy of Sciences, Ufa

Bepxuuii opnoBuk 3anagHo-3ui1aupckoil 30HbI (3anagHblii ckiloH FOxHoro Ypana)
IpPEICTaBIeH KapOOHATHO-TEPPUICHHBIMU U TEPPUT€HHO-KapOOHATHBIMU  OTJIOKEHUSIMHU
TUPJISHO-KarMHCKOM ~ TOJIM, TPaHCTPECCHBHO  3aJIETAIOLIMMM  HA  JIOKEMOpPUHCKHUX
oOpa3zoBanusax. OHa npesacTaBisgeT cOOON HUKHUMN WiieH HAOUYUTMHCKON CBUTHI (SIKyMOB U 1p.,
2000), cTparoTUn KOTOPOH HAXOJUTCS B BEPXHEM MEPHUAMOHAIBHOM TedeHUHU p. benoil Ha ee

IPaBOM CKaJbHOM Oepery HanpoTuB A. Habuymnuno (puc. 1).
N3ydeHHBIE KOHOMOHTHI TPEJCTABICHBI, B OOJBIIMHCTBE CIy4acB, TaKCOHAMH,
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o - (]
PaioH ncenegoBaHun
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—_

- BepxHuin opaoBuk.
HabuynnuHckas ceuta

CTpaTtoTunuyeckuii paspes
HaGWyMIMHCKOM CBUTLI

Puc. 1. Mecmonaxoocoerue u ceonocuyeckas

cumyayust.

A — paion uccredosanuii; b —
CIMPYKMYPHO-(POPMAYUOHHOU CXeMbl,

B — eeonoeuueckasn cxema pationa uccredosanuti

¢pacmenm

XapaKTepHBIMU TUTST Cesepo-
ATnantuueckoil npoBuHIMKU. CTaHIapTHAS
KOHOJIOHTOBasi ~ 30HAJBHOCTH  BEPXHETO
opnoBuka CeBepoaTIaHTUYECKOI0 THIA
MIOCTPOEHA Ha ¢bunoreHnn
MYJIbTHIJIEMEHTHOTO pona
Amorphognathus, kortopast BbIpakeHa B
IIOCJIEI0BATEIIbHON CMEHe BUJIOB
Amorphognathus tvaerensis —A. superbus
— A. ordovicicus (Cooper at al., 2012)
(puc 2). AmmapaT 3TOro poja COIJIaCHO
KJIacCU(PUKALMKM, PEKOMEHIOBAaHHOW BO
BTOpoM wm3manun «Treatise» (Clark et
al., 1981), MpEeCTaBIICH CEeMBIO
sneMmeHramu Pa, Pb, M, Sa, Sh, Sc, Sd.
Buasl Beigensiores mo Pa u M snementam,
HECYIIIUM XapaKTepHbIE BUIOBbIEC PU3HAKH
(Dzik, 1976, 1994).

B paspe3ax BepxHEro opIoBHKa
3anagHo-3WIaUPCKOW  30HBI  BBISIBIICHBI
JMIEMEHTHl  JIBYX  30HANbHBIX  BHUJOB
Amorphognathus superbus (Rhodes), u
A. ordovicicus (Branson et Mehl).
XapakTepHble dyieMeHThl A. tvaerensis
(Bergstrom), 30HaIBHOTO BHJA HIKHEH
30HBI BEPXHEr0 OpJIOBHKA HE HaleHbl. B

COCTaBE KOHOJOHTOBBIX KOMIUIEKCOB M3 CaMBIX HIDKHHX CIIO€B pa3pe30B HAOIIIOAal0TCs
MHOrouuciennsie S u Pb anementst poga Amorphognathus. OiHako THIHYHBIX 171 3TOTO Pojia
Pa sneMeHTOB B HUX HET. Pa 2IeMEeHTBI, BXOJISIIHE B COCTaB ITUX KOMILJIEKCOB, IIPEICTABICHBI
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q)OpMaMI/I, Y KOTOPBIX HE BBIPAKCH OAWH H3 BAXXHBIX POAOBBLIX IMPU3HAKOB — PAa3BCTBJICHUC
3a,I[He6OKOBOI7I JIONACTH. DTO SIBHUJIOCH HpH‘IHHOfI HCYBCPCHHOT'O OTHCCCHHA TAKCOHA K pOoAy
Amorphognathus u onpenenenus ero kak Amorphognathus? sp. nov. A.

CemeiictBo Balognathidae Hass, 1959
Pox Amorphognathus Branson et Mehl, 1933
Tumnooit Bug Amorphognathus ordovicica Branson et Mehl, 1933
Amorphognathus sp. nov. A.
Tabmuua |, pur.5-14

Toaorun. Dx3emmisip H-10200/1 Pa snement tabu.1 ¢ur. 5a, b,c. UHcTUTYT reonorun
YHII PAH.

JMuarno3. CeMusIeMEHTHBIN ammapar Bkiaodaer: Pa (amopdorunarudopmusiii), Pb
(ambanomudpopmusiil), M (xomomontudopmHusblii), Sa (TpuxoHoxewrdopmHbIi), Sh
(keficnornatudopmuslii), SC (muroHoamHudopmMmHbiil), Sd (TeTpanpuOHUOAUPOPMHBIA)
aneMeHThl. Pa aneMeHT naHueToBUAHONW (OpPMBI C HEpa3BETBICHHBIM 3aJHEOOKOBBIM
OTPOCTKOM, HaNpaBIEHHBIM Krepeau. M sjieMeHT ¢ JAByMs 3yOLlaMH, M3 KOTOPBIX 3aHUN
HECKOJIbKO KpyIHee niepeHero. Ha 3agHem cTepkHe - MeJKue 3yOUnKH.

Onucanme. Pa seMeHT aCHMMETPUYHBINA C TpeMsI OTPOCTKAMU: 33 JHUM, MEPETHUM U
3aHe00KOBbIM. [lepenHMit OTpE30K HEMHOro KOpoye JBYX APYruX. Y 3aJHEro W 3ajiHe-
OOKOBOT'O OTPOCTKA MMeEETCs IIUpOKas IuaTdopma, JaHIETOBUIHON (HOpMBI, OKOHTYpEHHas
Y3KUMU OKpYTJIBIMH KapHU3aMU. Y TepedHero OTpocTKa miargopma oyeHb y3kas. Ha
OTPOCTKaX MMEIOTCS cpeluHHbIe 3yOuaThie rpeOHu. Ha nepeanemM oTrpocTke rpeOeHb BBILIE,
YeM Ha JIpyrux. 3yOupl ero yBenuuuBarorcs k3aad. Camblil 3aJHUM 3y0el] HEMHOTO KpyIHee
cocelHUX 3yO1oB. BeprmHa ero okpyrias, CTOpOHBI TJajJKkue 3akpyrieHHble. ['peOHU Ha
3alHEM M 3aJHEOOKOM OTpPOCTKaxX HU3KHE Oyropuarble, HanOojiee HU3KHE Ha y4YacTKe HX
coeHeHus. B G0IbIIMHCTBE HK3EMIUIIPOB MEPEIHUN U 3aIHUI OTPOCTKU COEAMHEHBI B OJTHY
JUHUIO. 3a7HE00KOBOW OTPOCTOK HEpa3BETBICHHBIN, HANpaBieH KIEpead IMOoJ YIJIoM
npuoIM3uTENbHO 45°. bazanbHas MOI0CTh 3aHUMAET MOYTH BCIO TIOBEPXHOCTH O] 3aJHUM U
3aJHEOOKOBBIM OTPOCTKaMHU. B epeiHeM 0TpoCTKe OHA CHIIBHO CY’KaeTcs K IepeIHEMY KOHITY.
M »s5ieMeHT Ipe/iCTaBiIeH MEJIKUM 3K3eMIUISIPOM C ABYMsI KPYITHBIMH 3yOLaMu. 3aHuil 3yoen
HECKOJIbKO KpyIHee nepeanero. Ha 3amHem crepykHe oTMedaeTcst Menkas 3yoyarocts. Pb u S
9JIEMEHThl HE OTJIMYAlOTCS OT OJHOMMEHHBIX THIIOBBIX 3JIEMEHTOB, BXOJSIIMX B COCTaB
anmnapaToB pa3IMYHBIX BHI0B poxa Amorphognathus.

Pacnpocrpanenue. 3anaansiii ckiioH FOxHoro Ypana. bamkoprocran. byp3sHckuit
paiion. CtparoTunuueckuit paspe3 y a. Habuynnuno, ckBaxuna 57 y c. CTapocyOXaHTyJI0BO.
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Bepxuuii op/1oBUK, CAaHTOUNCKHN SIPYC, HIDKHHUE CJTIOM THPJISHO-KarnHCKOW TOJIIIN
HaOMYJIJTUHCKOW CBUTHI.

Marepuau: Pa snemMeHTBI pa3HOH COXPAaHHOCTH — 35 3K3eMILISIPOB, M dJIeMEeHT
—19Kk3., Pb u S 351eMeHTBI — OKOJIO COTHU IK3EMILISPOB.

CpaBHenne. CocTaB amnmapara BBIEIEHHOTO BHJIa COOTBETCTBYET aIllapary
Amorphognathus. Muorouucnennsie S, Pb anements — Tunmusbie. OcoOeHHOCTHIO Pa
9JIEeMEHTa OMKCHIBAEMOr0 TAKCOHA SBJIAETCA OTIWYHE OT Pa 3IeMEHTOB APYruX BHIOB
Amorphognathus, koTopoe BbipaxaeTcsi OTCYyTCTBHEM OUdypKaIiK 3aHEO0KOBOIO OTPOCTKA.
JleBble U TpaBble K3EMIULSIPHI HE UMEIOT 3aMETHBIX Pa3IMuuii, B TO BpPeMs KakK y JIEBBIX
ak3eMILIsIpoB A. tvaerensis u A. superbus umeeTcst JONOIHUTEbHBIN 33 HE00KOBOM OTPOCTOK
HAa BHYTPEHHEW CTOpoHE. MOpP(OJIOTHYECKH BCTPEUEHHBIE HK3EMIUISPHl OIU3KU POAY
Eoplacognathus, ocHoBHOE OT/IMYKE OT KOTOPOTO 3aKJII0YAaeTCsl B MHOM COCTaBe ammnapara (y
Eoplacognathus otcyrctByror S u M snementsi). Pa snement poma Eoplacognathus umeer
nepenHe00KOBOW OM(pYPKUPOBAHHBIH OTPOCTOK U MEHEE OTKPBITYI0 0a3aibHy0 MONocTh. Ph
3JIEMEHTHI UMEIOT APYryio GOopMy U pa3Mephl OTPOCTKOB. BhIieneHHBIN B pa3peze opAOBHKa
3armagHoro ckioHa FOkHOTo Ypasna TakCOH SIBIISIETCS] BAKHBIM TSI KOPPEISIIUN OPIOBHKCKIX
OTIIO)KEHUH B JTOM pEruoHe, TaK Kak 3aHMMaeT OIpeAelieHHOe CTpaTurpaduyeckoe
nonoxenne. OH pacpOCTPaHEH B CaMOW HIDKHEHW YacTH pa3pes3a THPJISTHO-KaruHCKOW TOJIIIN
U He OOHapyXeH B BBILIENIEXKALIMX CIOSIX, COAEp)KaIlUX Oojiee MOJOJble KOHOJIOHTOBBIE
KOMIUTEKChl. Takum 00pa3om, B pa3pe3e BEPXHEro OpJOBHKA 3amagHO-3UJIaupPCKON 30HBI
MOCJIEIOBATEIbHO  BBIIENAIOTCA ueThbipe OuocTparurpapuueckux mnoapasjeneHus: 1)
Amorphognathus sp. A Sp.nov. — B uHTepBaje BEpXOB caHaAOHIiCKOro spyca, 2) A. superbus —
COOTBETCTBYIOLIIEE HIKHEMY Katuio, 3) A. ordovicicus — B BepxHem katuu, 4) G. ensifer — B
XUpHaHTE (puc. 2).
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TABJIVLA |

Taonuya.  KonoOommuvl  6epxneco  opooGuka U3  MUPIAHO-KASUHCKOU — MOIWU

cmpamomunu4ecKkoco paspesa Ha6uy]lﬂuHCKOMv ceumal.

Bce ¢ueyper x 50 pas. @ue.1, 2. Amorphognathus ordovicicus (Branson et Mehl). 1- Pa szemenm, suo csepxy, 2-
M anemenm, 6uo cooky. Tupasno-xazunckas monwa, oop.10159. @ue. 3, 4. Amorphognathus cf. superbus
(Rhodes). 1- Pa anemenm, 6uo ceepxy, 2-M snemenm, euo cboky, oop.10158. @ue. 5-14. Amorphognathus? sp.
nov A. 5a, b, c—eonomun: a—Pa snemenm, 6ud ceepxy, b-Pa snemenm, 6uo cnuzy, c—Pa snemenm 6uo cooxy; 6, 8—
Pa snemenmul, 6uo ceepxy, 6-r1eeviii snemenm, 8—npasoiii snemenm, 7—-Pa snemenm (npaswlit), 6uo cnuzy; 9-Sb
anemenm, eud c6oky, 10-Sc snemenm, eud cooky, 11-Pb snemenm, euo c6oky, 12—M snemenm 6uo c6oky, obp.
10200.
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SOME MORPHOLOGICAL TRENDS IN THE EVOLUTION OF THE GENERA
ICRIODUS AND PELEKYSGNATHUS (CONODONTA)

Nazarova V.M.
Lomonosov Moscow State University (MSU), Moscow

Pog Icriodus Br. et Mehl, 1938 — oauH U3 MHUPOKO pacCHpOCTPAHEHHBIX POIOB (OKOJIO
50 BHIIOB) B MEJIKOBOJIHBIX (panusx eBoHA. Ero mpeacraBuTenn XapakTepu3yloTcs: HaTHIueM
KOHOJIOHTOBOT'O ammapara, COCTOSILEr0 U3 KOHUYECKHX DSJIEMEHTOB U OJHOW mapbl
1aT(OPMEHHBIX ¢ OOIIMPHOI Oa3anbHON MonocThio. Ha BepxHel cTopoHe miaTthopMeHHbIX
9JIEMEHTOB MMEETCSl TPU MPOJOJBHBIX psifa 3yOunkoB. [lo coBpeMeHHBIM MpeAcTaBICHUSM
poxn lIcriodus mpoucxoauT B KOHIle paHHero jeBoHa oT poma Latericriodus Miiller, 1962
MyTeM YyTepU CBOMCTBEHHBIX MOCIEAHEMY OOKOBBIX OTPOCTKOB, TaKXKe HMEIOIIUX PSIIbI
3younkoB. Onmnako, kak mokaszanu Y. Caupbepr u P. [lpusen (Sandberg, Dreesen, 1984),
muorue pamenckue Buasl (I. cornutus Sannemann, 1. costatus (Thomas), I. pectinatus Dreesen
et Houlleberghs, 1. choinicensis Matyja, I. raymondi Sandberg et Ziegler), tpamuiroHHO
oTHOcHBIHECs K poxy lcriodus, ¢umoreneTruecku cBs3aHbl He ¢ poxom Latericriodus, a ¢
pomom Pelekysgnathus Thomas, 1949. Pon Pelekysgnathus xapakrtepusyercs y3koi
w1atGopMoi ¢ OJTHUM CPEIUHHBIM PAIOM 3yOUMKOB. BOKOBBIE MPOOJBHBIE Pl 3yOUHKOB
(TUMYHAs  «UKPUOIYCOBas» MOPQOJOTHi) Yy YHOMSHYTHIX BbIIE (PAMEHCKUX BHUIOB
BO3HUKAIOT Ha 0a3e «IeleKUCrHaTyCcoBOW» MOP(OIOruu 3a CYET MOSBIICHUSI HOBBIX 3yOUHKOB
Ha OOKOBBIX CTOPOHAX IUIATGOPMBI. BeposSTHBIMH MpeAKaMH STHUX BHIOB YKasbIBaroTcs P.
planus Sannemann u P. inclinatus Thomas (Sandberg, Dreesen, 1984). ABTopsI HE BBIACIHIN
3TH (OPMBI B KaUeCTBE CAMOCTOATEIBHOTO POJA, CCHUIASCh HAa HEIOCTATOYHOE KOJIHMYECTBO
JaHHBIX 00 WX ammaparax, NPEIJIOKHB JIHINL 3aKI0YaTh poaoBoe HasBanue Icriodus B
kaBeiuk. [lo3gnee A. B. Kysemun u H. C. OsnartanoBa (1993) omnmcanu HOBBIN BuUJ
“Icriodus ” interjectus Kuzm. et Ovn., KOTOPBI OHU pacCMaTPHUBAIM KaK IMEPEXOIHYI0 (hopMy
ot Pelekysgnathus x “Icriodus ” B nonumanuu Y. Cannbepra u P. JIpuzena.

N3ydyenne oOMIMPHONW KOJNJIEKUMHM JEBOHCKMX KOHOJOHTOB U3  Pa3jIMYHBIX
MecTOHaxoXaeHni EBpormeiickoii yact Poccun moAaTBepkIaeT M OOOCHOBHIBAET MHEHHE
MPEIIECTBYIONIUX aBTOPOB O MPOUCXOKIECHUH PsZia BUIOB C «MKPUOAYCOBOW» MOpQoorueit
OT MEJEKUCTHATYCOBBIX IPEAKOB, @ TaKXe IOKa3bIBAET, YTO AHAJOTUYHBIE 3BOJIIOLMOHHbBIE
TPEH]IbI MPOSIBIISLTUCEH HE TOJIBKO B KOHIIE )paHa, HO U B KOHIIE s dens.

MATEPHAJL. Marepuan NpoUCXOIUT M3 BepXHE(DPAHCKUX M BEPXHEIN(PETbCKUX
OTJIO)KEHUH, BCKPBITHIX MHOTOYHMCIEHHBIMM CKBOXMHAMH B ILIEHTPAJbHBIX pailloHax
EBpomneiickoii yactu Poccun. OH OblT OTOOpaH M 4YAacCTUYHO M3Yy4YEH B pPa3HbIE TOJbI
corpynHukamu kadeapsl maneontonorun MIY, B ToM uymcie A. C. AlnekceeBbiM,
JI. 1. Kononosoii, B. M. HazapoBoii. Hambomee maccoBblii marepuan oOHapyKeH B
MOCOJIOBCKOM TOpHU30HTE B TPEX ckBaxkmHax — Hapeimkuno 4177 (Opaosckas o6:1.), [Tpocset
211 u Tpy6ueBck 13T (bpsinckast 0611.). OH ObLT UCTIOIB30BAH MPU CTATHCTUYECKUX MOJICYETAX
U COCTaBJICHUH JAUArpaMM JUisi BepxHero siderns. OOmupHbIi MaTepral 1o BepxHehpaHCKUM
KOHOJIOHTaM M3 OTJIOXEHHUH JIBIaHOILCKONW CBUTHI, OOHaxatroumxcs mo p. Yyrs (PecnyOnuka
Komu), 910 mpHMEpHO COOTBETCTBYET THIIOBOM MECTHOCTH mepBoomucanus “lcriodus”
interjectus, 6but r00e3H0 mepenan A. B. Ky3pmuubiM B 1995 1. IMeHHO 3Ta KOJUIEKIUS
UCIIONb30BaNach s MOACYETOB MO  BepxXHeppaHCKMM  BHAaM, Kak HauOolee
IpeJICTaBUTENIbHAS.
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PE3YJIBTATBI U OBCYKJIEHMUME. B komnekiuu ¢ p. Uyrh Obliu 0OHApPYKCHBI
npencrasutenu  Pelekysgnathus  planus,  “lcriodus” interjectus u MHOrOYMCIICHHBIC
nepexoanbie Gopmel Mexay HuMu (puc. 1). P. planus u “l.” interjectus odeHs CXOMIHBI,
0COOEHHO TpH BHUAE COOKYy — TMPSMOYrojbHBIE OUYEpTaHHUsS IUIATGOPMBI, HEBBICOKHE
TpeyrojibHble 3yOunku. OTINYMs 3aKIFOYalOTCS TOJBKO B HAJHMYUM OOKOBBIX 3YOUHKOB Y
“I.” interjectus. ®opmbl TOJBKO C OXHUM (CPEAMHHBIM) PSIOM 3YOYMKOB MBI OTHECIH K
P. planus, ¢opmsl ¢ geThipbMs 1 Oosiee O0kOBbIME 3yOumkamu — K “‘lcriodus” interjectus,
OCTaJIbHBIE 3K3eMIULIPBl ¢ 1, 2 uian 3 OOKOBBIMH 3yOUMKaMHU — K MEPEXOIHBIM (hopMmam.
[TockoyNbKy y 3THUX MEpPEeXOTHBIX (GOpPM yKe eCTh OOKOBBIE 3yOUMKH, OHH HE MOTYT OBITh
otHeceHbl K poay Pelekysgnathus, a Tak kak W3 MX OOKOBBIX 3yOUHMKOB HEJIb3sS COCTABHTH
CcOOCTBEHHO OOKOBBIE PSsZIBI, TO MX HENb3s C JOCTOBEPHOCTHIO oTHecTd M K “l.” interjectus,
UMEIOIIEMY IO MIEPBOONUCAHUIO TPH psfa 3yOUMKOB — CPEIHHIA U ABa OOKOBBIX. DK3EMILISAPHI
C IABYMSI-TpeMsl OOKOBBIMHU 3yOUHMKaMH TOJIBKO Ha OJTHON CTOPOHE, TO €CTh ABYXPSAIHBIE (DOPMBI
He oOHapyxkenbl. Cpemu “l.” interjectus B mpenenax OJHON BBIOOPKH BCTPEYAIOTCS
AK3EMIUISIPBI C YETHIPHMSI, TISITHIO U MIECThIO 3yOUHKAMU, C CAMMETPUYHBIM U ACHMMETPHYHBIM
pacIoyoKeHUEM JPyr OTHOCUTENBHO JpyTa.

IAHC 3

Puc. 1. Bapuanmel pacnonosicenus 60K08bIxX 3y04UK08 8 38010yuoHHOU aunuu P. planus —>

“l.” interjectus.

a — P. planus, sx3. Ne 272/780; 6-e — nepexoonvle popmoi: 6 — 9x3. No 272/682, ¢ 00Hum 60K08bIM 3y0UUKOM,
6 — 9k3. Ne 272781, ¢ deyms, 6ud cboky, 2 — k3. Ne 272/782, ¢ 0s8yms (cummempuunoe pacnoioxncenue), 0 —
k3. Ne 272/783, ¢ 0eyma (acummempuunoe pacnonodcerue), e — k3. Ne 272/784, ¢ mpems; o,z —
“l.” interjectus: orc — ax3. Ne 272/785, ¢ uemwlpoms 60ko8biMu 3y0uuKamu, 3 — k3. Ne 2721786, ¢ namuvio.

Yactora BcTpedyaeMocTH (OpM C pa3IMYHBIM KOJIMYECTBOM U PACHOJIOKECHHEM
OOKOBBIX 3yOUMKOB MpeJCTaBieHa Ha ructorpamme (puc. 2). W3 Heé cnemyer, uto B
UCCIIEIOBAaHHON BBIOOpKE MpeoOsIafjaloT 3K3EMIUIIPHl ¢ CUMMETPUYHBIM PACHOJIOKEHUEM
3yO4MKOB, a cpeAu HUX — (OPMBI C YETHIPbMsI OOKOBBIMHM 3yOUMKaMH, MO JIBa C Ka)XI0H
croponbl. K Hum ortHocutes u romotum  “‘l.” interjectus. Cpemu 9SK3eMILISIpOB €
HECUMMETPUYHBIM PaCIOJIOKEHHEM 3yOUMKOB Mpeo0IaiaoT Te, y KOTOPBIX OoJbliie 3y0UnKOB
Ha BHelHel ctopone. [lo-BuanMomy, 3akiazika 3y0OUnKOB MPOUCXOAMIIA CHaYalla ¢ BHELITHEH
CTOPOHBI, a TOTOM YK€ MOSBIISJIICS CUMMETPUYHBIN 3yOUHK C BHYTPEHHEH CTOPOHBI.
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Puc. 2. Bapuanmoi pacnonodicenust 60kosvix 3y64uxoe 8 sgomoyuonnou aunuu P. planus —>

“l.”” interjectus.
benvim Ueeniom noKa3arnvl (])Oprl C CUMMeMPUUHbIM PACNOJIOdNCEHUEM 3y5llul<06, cepobimM — ¢ AdCUMMEMPUYHBIM
pacnojiodtcenuem, 6 nom 4ucjie 6 Kiemky —c npeo6ﬂa0anueM BHEULHUX 3y61m7<06; mmpuxoekoﬁ nokasawu P. planus.

B komeknmu BepXHEdU(DENBCKMX KOHOMOHTOB W3 OTJIOKEHHH, MPOUIEHHBIX
CKB&XMHAMHU HA TEPPUTOPUH BOPOHEKCKON aHTEKIN3bI, OBUIH OOHAPYKEHBI TPEICTABUTEIIH
Pelekysgnathus sp. F, Icriodus obliquus Klug u nepexoanbie ¢popMbl Mexay HUMHE (pHc. 3).
Hamo oTMeTuTh, 94TO B MPEKHKUX MyOIHKAIMAX 10 MaTepraiaM u3 3tux ckBaxkuH |. obliquus
ompenemsin kak | obliquimarginatus Bischoff et Ziegler (Hasaposa, 1995; Hasaposa,
Kononosa, 2012) wmu kax |. platyobliquimarginatus Bultynck (Kononova, Kim, 2005). Ot
nepsoro Buza |. obliquus oTmuaeTcss MEHBIIUM KOJIMYECTBOM GOKOBBIX 3yOUHKOB M KPYITHBIM
[JIABHBIM 3yOIIOM, OT BTOPOTO — 3HAYUTEIBHO Oojiee y3KOM MmiaTGopMoil U e€ MEeHBIITHMHU

pa3MepaMH.

a

Puc. 3. Bapuanmul pacnonosicenuss 60K08bIX 3y04UUKO8 6 28010YUOHHOU unuu P. sp. F —>

I. obliquus.

a—P.sp. F, ox3. Ne 272/777; 6 — nepexoonvle ¢popmoi c: 6 — 3k3. Ne 272/774, 00Hum 60Kk08biM 3y0UUKOM, 8 —
aK3. Ne 272/775, ¢ osyms, 2 — ak3. Ne 272/776, ¢ mpems; o,e — 1. obliquus: 0 — ak3. Ne 272/569, ¢ uemvipbus
bokoevimu 3youuKamu, e — 3x3. No 272/778, ¢ éocomvro (06a enuzy cresa); sic — P. Sp. F, axz. Ne 272/777, euo
cooky, 3— 1. obliquus, ax3. Ne 272/779, ¢ uemvipbms 3y6uuxamu, 6uo cOOKy.

. obliquus unenTHueH o popme rraThopmer u cpeaHero psa P. sp. F, 3younku Takxke
94acTO PACMOJIOKEHBI, CHIIBHO 3a0CTPEHBI, BEPTUKAIBHO HANIPABJICHBI, TTIAaBHBIN 3yOell KpyIHee
ocTanbHbIX, HO |. obliquus umeer emé u 6oxoBbIie 3younku. [1o aHanoruu ¢ GuiroreHeTHIecKon
munueit P. planus —> “l.” interjectus mepexomubsiMu hopmamu mexxay P. sp. F u 1. obliquus
MBI CUHTaeM Te, KOTOpble UMeloT 1-3 OokoBbIx 3yOumka. Cpemu sk3emruripoB |. obliquus
OTMEYEHO TPUCYTCTBHE Pa3HOOOPA3HBIX BAPHAHTOB PACIOJIOXKEHHUS — YETBIPE, ISATh, MIECTh
3yO4YHMKOB, a TaK)Ke BOCEMb W JeBATh, yero y “l.” interjectus e BcTpedanoce. Y ronoruna
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I. obliquus 6 3y6unkoB. Ocobennocts muuuu P. sp. F —> |. obliquus 3akarouaercst B ToM, 4TO
wIaTGOPMEHHBIC 3JEMEHTBl HMEIOT TIOYTH MPSIMYKH CpPEAMHHYIO OChb, YTO 3aTpPYIHSCT
OIIpeieICHNuE HapYKHOM M BHYTPEHHEH CTOPOH AJIeMeHTa. A 00JloMaHHbIe (IaHTH Oa3alibHOU
HOJIOCTU BCJCJICTBUE HEINOJHOW COXPAaHHOCTH JICJAI0T 3TO OIpPEICICHUE TPAKTUYCCKU
HEBO3MOXXHBIM. [l09TOMy MNpHUIIIOCH OTKa3aThCs OT PAa3JENCHUS HECHMMETPUYHBIX
AK3EMILISIPOB Ha TPYIIIBI C MpeodiajaHieM 3yOunKOB Ha BHEITHEW WM BHYTPEHHEH CTOPOHE
AJIEMEHTA, ¥ B MOJICYETAX YUYUTHIBAIOCH TOJIBKO KOJHMYECTBO 3yOUHKOB.

YactoTa BCTpeyaeMOCTH (OPM C pa3IMYHBIM KOJMYECTBOM M PACIOJIOKCHUEM
OOKOBBIX 3yOUHMKOB IpejacTaBieHa Ha rucrorpamme (puc. 4). Kak u B muauu P. planus —>
“l.” interjectus BBISBIEHO 3aMeTHOE MpeoOJiaaHue CHUMMETPHYHBIX (OPM C YETHIPbMS
syounkamu. B octamsnom |. obliquus ropasno menee cummerpuunsl, ueM “l. 7 interjectus, u
Jake MHOT03yOble (DOpPMBI OKa3bIBAIOTCS aCUMMETPUYHBIMH. Hampumep, mectb 3y04HMKOB
pacrioyiaratoTcsi orapHo, a eni¢ Ba ToJIbKO Ha OAHOM 13 cTopoH. Kpome Toro, B iuauu P. sp. F
—> |. obliquus 6okoBbIe 3yOUMKH 3aKJIaIbIBAIOTCS OJIFDKE K TIEPEIHEMY KOHILY, B TO BpeMsl KaKk
B ymuuu P. planus —> “L.” interjectus — nmpuOIM3UTENBHO B CpeAHEH YacTH dJ€MEHTa, a
HepeHss 4acTh 0cTaéTcsi CBOOOIHOM, YTO MO3BOJISIeT Beeraa oTauuuTh ‘1.7 interjectus maxe
C MaKCHMAJIbHBIM YHCJIOM OOKOBBIX 3yOUHMKOB OT «HMCTHHHBIX» HKpHoaycoB. Y |. obliquus
3yO4YHMKH HEpPEIKO 3aKJIabIBAIOTCS TIONApHO, HECMOTPS Ha OOIIyI0 acUMMETpHIo. B cBsi3u ¢
5THM MHOT03y0bIe hopMbi |. Obliquus oyens moxoxu Ha mpeacTaBuTeneii poaa Icrioduss. s., y
KOTOPBIX OOKOBbIE 3yOUMKH 3aKJIaJbIBAIOTCS [TONAPHO, HA MIEPEHEM KOHIIE 3JIeMEHTa. TeM He
MeHee, yauBuTenbHoe cxoactBo |. obliquus u P. sp. F nipu Buze cO0OKy U HATMUHE TIEPEXOTHBIX

(GopM yKkasbIBalOT Ha TpeH] aHaoruuHbid P. planus —> “I.” interjectus.
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Puc. 4. Bapuanmul pacnonosrcenusi 60k08bix 3y0uuUK08 6 360.110yuonHou aunuu P. sp. F

—>|. obliquus.
Benvim Yeeniom noKa3aHvl (])Oprl C CUMMEMPUUHBIM PACNOIOHCEHUEM 3y6un08, cepobiM — C ACUMMEMPUUHBIM
pacnonodicenuem; wmpuxoskou nokasau P. sp. F.

O cy1miecTBOBaHMHM MO3HEINPENBCKUX «TIEIEKUCTHATYCOBBIX HKPUOIYCOBY B yOJIUKAIUAX HE
yrnomuHaetcs. B padote, rae 6but onucan . obliquus (Klug, 1983), Haxoaku meaeKUCrHaTyCOB
He yKa3zaHbl. boiee Toro, B JuTepaType BepxHEIH(ENbCKHUE MEeNEeKUCIHATYChl OTMEUYEHBI
TOJIBKO Ha Tepputopun Boponexkckoi antexnusbl (Hazaposa, 1995; Kononova, Kim, 2005;
Hazaposa, Kononosa, 2012), mosTomy B ApYyrux paiioHax 1mojoOHbIe TEHIECHLIMU HE MOTJIU
OBITH 3aMEYEHBI.

3AKJ/IIOYEHME. Ilokazano, yto ¢opMbel ¢ Mopdonorueit, THIUYHON A1 poja
Icriodus (Tpu MpoOONBHBIX psiia 3yOUYMKOB Ha BEPXHEW CTOPOHE MIaT(OPMBI), MOSBIISUIACH HA
IPOTSKEHUH J€BOHA HEOJHOKPATHO. B KOHIIE paHHETO J1€BOHA MKPHUOAYCHl BOSHUKAIOT OT
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JATEPUKPUOTyCOB (OCHOBHASI, «UCTHHHAS» BETBB), U, KAK MUHIUMYM JBaXKIbI — B KOHIIE U e
U B KOHIIe (paHa, OHM MPOHUCXOJAT OT MENECKUCTHATYCOB. DTO MOIJIO OBITH CBSI3aHO C
WU3MEHEHHEM NHIIEBBIX npennouTeHnii. CekupoodpasHas ¢popma rmiarGopMeHHBIX FJIEMEHTOB
pona Pelekysgnathus cootBeTcTByeT, cKOpee, XUIIHOMY JXKHBOTHOMY M IpeJHA3HAYCHA JIJIs
pa3pe3aHusi MITKAX TKaHel xepTBbl. [Ipu GopMupoBaHUM OOKOBBIX PSIOB YBEITHYHBACTCS
JKeBaTeJIbHAasl MOBEPXHOCTh, CIIEAOBATEIbHO, XKUBOTHOE cTaHOBUTCS BeesaHbiM (Hasaposa,
2005; bapckos, Hazaposa, 2012).

«[lenexnucraaTycoBble UKPUOIYCh», HECOMHEHHO JOJDKHBI OBITh BBIJICTICHBI B HOBBIC
pona. OmHaKo, MPEMSITCTBUEM JUIS ATOTO, MPEKIE BCETO, SBISIETCS HE TOJIBKO OTCYTCTBHE
JaHHBIX 00 armaparax THX BHJIOB, @ OTCYTCTBHE OTIIMUYUTEIIBHBIX PU3HAKOB ITATPOPMEHHBIX
AJIEMEHTOB, KOTOPBIC IMOBTOPSFOT MOP(QOJIOTHIO «HUCTHHHBIX» HWKPHOAYCOB. B KauectBe
pPOZOBOrO MpH3HAaKa Uil (PaMEHCKHUX «IIEJIeKUCTHATYCOBBIX HKpuoaycoB» Y. Canalepr u
P. Jlpusen (Sandberg, Dreesen, 1984) paccmarpuBaau pasMep TIJIaBHOTO 3yOIia.
JleiicTBUTENHEHO, OH TOpa3io KPYyIHEe IIIaBHOTO 3y0Ila «MCTUHHBIXY» (PAaMEHCKUX UKPHOIYCOB
(I. alternatus Branson et Mehl I. deformatus Han, I. multicostatus Ji et Ziegler, I. iowaensis
Youngqist et Peterson). Oxnako, B 10(aMEHCKOE BpeMsi HM3BECTHO HEMAJI0 «HUCTUHHBIX
UKPUOJIYCOB C KpyMHBIM Ti1aBHbIM 3y01ioMm (I. corniger Wittekindt, 1. stelcki Chatterton u ap.),
a'y “l”. interjectus, HanmpoTUB, OH OYCHBb CJIa00 BbIpakeH. [103TOMy BOIPOC O BBIICICHUU
POIIOB OCTAETCS OTKPBITHIM.
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BUOPA3ZHOOBPA3ZUE KOHOJIOHTOB BO ®PAHCKOM BEKE (OIIOPHBIN
PA3PE3 P. KOXKBIM, IIPUIIOJISAPHBINA YPAJI)

CoboJieBa M. A.
Wucturyt reosorunn Komu HIT YpO PAH, CeikteiBKap, €- mail: matusha.888@mail.ru

CONODONT BIODIVERSITY IN THE FRASNIAN AGE (REFERENCE
SECTION OFTHE KOZHYM RIVER, SUBPOLAR URALS)

Soboleva M. A.
Institut of Geology Komi SC UB RAS, Syktyvkar

@paHCKUH BEK ABISETCS BaXXHBIM B PAa3BUTHUM JEBOHCKHMX KOHOJIOHTOB. B 3TOM
uHTepBaie nosiBisitorest poasl Ancyrodella, Ancyrognathus, Palmatolepis, npogosmkaior cBoe
pasutue Klapperina, Mesotaxis, Polygnathus, Icriodus u np. B paspese p. KoxbiM, KoTOpBIit
pacmoJiokeH Ha 3amnajHoM ckioHe [Ipumnomsiproro Ypaia, Ha npaBoMm Oepery p. Koxeim, B 2
KM Huxe yctbd p. CeiBbio (puc. 1), HanOosiee MHOIOYMCIEHHBIMU SIBISIOTCS MPEACTABUTEIN
ponos Palmatolepis u Mesotaxis, a B mensbieii crenean Ancyrodella u ap. Paccmorpenue
JIAHHBIX POJIOB OyJIET JaHO HIDKE.

OpHuM U3 HanboJIee MAaCCOBBIX
TaKCOHOB KOHOJIOHTOB B OacceiiHe p.
Koxeim sBasiercs poxn Palmatolepis. B
HACTOSIICE BPEMS M3BECTHO MHOTO
paboT, rje omwMcaHbl HOBBIC BUABI U
CO3J1aHbl (PUIIOTCHETHYCCKUE CXEMBI
pona Palmatolepis, paspaborannsie Ha
OCHOBE MOP(OJIOTHYECKUX H3MEHEHHIMA
Pa-anemenTa 3toro poxa. B nocnenueit
pabote (Ovnatanova, Kononova, 2008)
MpHUBEJCHA (QUIOTEHETUYECKas cXema
pona Palmatolepis, cocraBnennas ams
BocToKa Pycckoii miatdopmsl. Cxema

_ MpPUBs3aHA K MECTHBIM KOHOJIOHTOBBIM

Yenosubie 0003HaUECHHS 30HaAM U CTpaTI/Irpaq)I/ILIeCKI/IM

s noapaszeneHusm Pycckoii miatdopmel
(Ovnatanova, Kononova, 2008).

Bi0poconaasuru

3ona HPEKUNPOBANNS U MEPEKPHCTAIHIALHY

/ CTpElTl/ll'pklll)M‘lcCKHe rpanruel HaI/I6OHee HpOCTI)IM
as‘ paspessl 1 HoMepa 0dHaKenni HpeﬂCTaBI/ITeHeM pOI[a Pal matolepis
0 1 z 3kM spisieTcs Pal. transitans. TIpeakom ero

H:H ABJISICTCA MeSOtaXiS faISiovaIiS. Ot

OpeEIKOBOM MBI OH B
Puc. 1. Pacnonoowcenue paspesza ¢pparnckozo penkosoii  dop OH yHacaenoBal

apyca p. Kooxcoim (oon. 106, 107, 107a, 108) na MpAMOi 0CeBOH rpebeHs. XapakTepHoi

< 0COOCHHOCThHIO ona Mesotaxis
2eonozuyeckoll cxeme (no Agparnacves u op. 1986 PoA .
SBIISICTCS.  OTCYTCTBHE JIOMACTed W
2. ¢ 0obasneHusMU) crcd - OTCyTCTBUC - llonacte

TJIAaBHOTO 3yo11a. B paspese
NPUCYTCTBYIOT ClIeyrome KoHomoHTh - Mesotaxis falsiovalis, Mes. bogoslovskyi, Mes. cf.
assymetricus (ta6m. I, ¢ur. 11-14). OHu XapaKTepHBI IS CapracBCKOr0 M JTOMaHHKOBOTO
Bpemenu. Mes. falsiovalis BeimMupaeT B paHHETOMaHHKOBOE BPEMSL.

BosuuknoBenne Pa. transitans xapakrepusyer mepexox oT poma Mesotaxis k pomy
Palmatolepis. Mopdonorndeckue mpu3Haky y 3TUX DJIEMEHTOB IPETEPIIEBAIOT 3HAYNTEIbHBIC
U3MCHEHHsSI W BBIPOKCHBI B OCHOBHOM Mojaupukaimed rmarGopmbl (yBeTUUCHHE U
pacuipeHre ¥ HaoOOpoT), CKYJAbNTYpbl Ha Hel (Oyropku, rpeOHu), GOKOBOH JIOMACTH,
U30THYTOCTH 3y04aToro JucTa u Jp. B pa3pese ycraHoBIeHbI KOHOAOHTHI - Palmatolepis gutta,
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Pal. keiserlingi, Pal. hassi, Pal. proversa, Pal. plana, Pal. kireevae, Pal. mucronata, Pal.
ljaschenkoae, Pal. timanensis, Pal. elegantula, Pal. ederi, Pal. lyaiolensis, Pal. barba, Pal.
amplificata, Pal. gigas extensa, Pal. brevis, Pal. nasuta, Pal. foliacea, Pal. subrecta, Pal.
semichatovae, Pal. juntianensis, Pal. linguiformis u npyrue (rat6mn. I, ¢pur. 15-21; tadmn. Il, dur.
1-30). DBoONBIIMHCTBO TEPEYUCICHHBIX BUJIOB HWMEIOT OOJBIIYI0O HM3MEHUYUBOCTH W
Ipe/ICTaBICHB MHOTOYHCICHHBIME 3K3eMIuiipamu. ®panckue Bunsl Palmatolepis gutta, Pal.
keiserlingi, Pal. timanensis, Pal. elegantula, Pal. ederi, Pal. lyaiolensis, Pal. foliacea, Pal.
linguiformis xapakrepusyroTcst 6osee mpocroii hopmoii iaThopmbl 63 GOKOBOIO OTPOCTKA
wiu co ciabo passuteiM. s Bugos Pal. hassi, Pal. kireevae, Pal. mucronata, Pal. amplificata,
Pal. gigas extensa, Pal. nasuta, Pal. semichatovae xapakrepHo pacumpenue miathopmsl c
CWJIBHO BBIPQXKEHHOM yITMHEHHON OOKOBOI1 JIOMACThIO, a TAKXKE CKYJIBITYpa B BUJE OyrOpKOB.
Hepqu/ICHeHHbIG KOHOAOHTHI B pa3pe3c p. Koxeim BCTPCUYCHBI B OCHOBHOM B OTJIOKCHHAX
MEHIBIMCKOTO BO3pPAacTa.

Pox Ancyrodella, kak u3BecTHO, mOSIBHIICS B Hauaie ¢ppaHcKkoro Beka (XampiMOamka,
Yepusimesa, 1970). B usydenHom paspese ycraHoBieHbl KoHOZoHTHI — Ancyrodella gigas,
And. nodosa, And. ioides (ta6u. I, gur. 1-8). [IpencraBurenu 3TOro poaa o0pa3yrOT YSTKHI
bumomopdorenerndekuii psia. Bpemenem vanboubIoro pacisera poaa Ancyrodella ssisiercs
capraeBckoe, B KOTOPOM KOHOJIOHTHI IIMPOKO PACIIPOCTPAHEHBI U MpeJICTaBIeHbl (JOPMaMu ¢
HIMPOKOM OBAILHOM MIIM TPEYTOJIbHOU MIIaTHOPMOiL, HMEIOIIEH 11eJIble PSAbl MHOTOUHCIEHHBIX
OyropkoB. Pa3Butne miar¢opMbel WAET B pa3HOM HaNpaBJICHWH, CHadajla TPEYTOJIBHOHN ¢
6o0JbIIMM KOJIHUecTBOM OyropkoB Ha He#t (And. gigas), 3arem sikopeBuanoit (And. nodosa), a
y MOCJIEIHErO MPEICTABUTENS 3TOTO pojia oTMevaeTcst peaykuus miardopmsl (And. ioides). B
ACKBIHCKO€ BpEMSI 3aBEPIIIAETCS Pa3BUTHE ITOTO POJa.

Takconomudeckoe pazHooOpa3ue TIATPOPMEHHBIX KOHOJIOHTOB, YCTAaHOBJICHHBIX B
pa3pe3e Ha p. KoxbiM BkimodaeT 7 poaoB. M3BeCTHO, 4TO HA OCHOBE TaKCOHOMHYECKOTO
pazHoOOpa3usi W PACIPOCTPAHCHHS] KOHOIOHTOB BBIICISIOTCS Ownodanuu (Kupumummaa,
KononoBa, 2004). AHanu3 MOKa3bIBaeT, YTO B KOMIUIEKCaX KOHOJIOHTOB CapraeBCKOTO
TOPU30HTA MPE00IIaIat0T TAKCOHBI AHIIMPOCIIIIO-ME30TaKCUCOBOM Onodalnu, TOMaHUKOBOTO
— ME30TaKCUCO-TAIMATONCUIHOW, MEHJBIMCKOTO U aCKBIHCKOTO — TaJIMaTOJEMUIHOM.
VYuursiBas 3TH JaHHbIE, pa3pe3 ¢paHckoro sipyca p. KoxxbeiMm, Haxopsmuiics B mpezenax
Enenkoit cTpyKTypHO-(OpPMAallMOHHON 30HBI, OTHOCUTCSI K OTHOCHTEIBHO TITyOOKOBOJHOMY
TUITY, YTO TAKXKE NOATBECPIKAACTCA JaHHBIMHA JIMTOJIOTUH.

[TonurHaTuabl, UKPUOAUABI M Jp., XapaKTEpHbIE ISl MEIKOBOJHOTO THIIA pa3pesa,
BCTPEYCHBI B MMOJYMHEHHOM KOJIMUYECTBE M MpejcTaBieHsl Bugamu: Polygnathus — Pol. xylus,
Pol. decorosus, Pol. olgae, «Pol. foliatus», Pol. webbi, Pol. uchtensis, Pol. lodinensis; Icriodus
— lcr. symmetricus, Icr. alternatus.

Ha ocHoBaHMM yCTaHOBIEHHOW MOJIHOW KOHOJOHTOBOM MOCIEI0BATEIBHOCTH MOYXKHO
CUMTaTh, YTO paspe3 Ha p. KoxkbiM 00111e#t MOITHOCTHIO 28 M, 3aKITIOYAIOIINNA TEMHO-CEPhIE U
YCPHBIC, TOHKO- U JIMH30BUAHOCIIOUCTBIC U3BCCTHAKU C MPOCIOSAMU YCPHBIX aprujljiIiTOB U
KpEMHEH, SBIISETCS OMOPHBIM JJisi GPAHCKOTO sIpyca AelpecCHOHHOro Tumna Ha [Ipunonspaom
Vpare.
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OBBACHEHUA K ITAJIEOHTOJIOTMUYECKUM TABJIMLIAM
MecToHaxoXkAeHHE IK3EMILISIPOB, MOKa3aHHbIX Ha Tadnuuax |, |l — [Ipunonsapusiii Ypad, p.
KoxbiM, o0HakeHus Kxx107a, M107, M106; BepxHuii AeBOH, GpaHCKHI spyC.

Tabmuna |
®ur. 1-2. Ancyrodella gigas Youngquist, 1947, 1-sx3. Ne 492/2-3, 06p. Kxx107a/23a; 2- sx3. Ne 492/2-80, o6p.
Kx107a/12; menapiMckuii ropuszont. ®ur. 3-6. Ancyrodella nodosa Ulrich et Bassler, 1926, 3-3k3. Ne 492/4-39,
00p. M107/13; 4-3k3. Ne 492/2-34, 06p. Kix107a/23; 5-3k3. Ne 492/2-43, 06p. Kix107a/22; 6- 3x3. Ne 492/4-84,
06p. M107/19; mennpiMckuii ropusont. dur. 7-8. Ancyrodella ioides Ziegler, 1958, 7-sk3. Ne 492/3-69, 0o6p.
M107/4; 8- k3. Ne 492/3-29, o6p. M106/2; meunsimckuit ropusont. ®ur. 9-10. Klapperina ovalis (Ziegler et
Klapper), 1964, 9-sk3. Ne 492/1-13, 10-3k3. Ne 492/1-21, o6p. Kx107a/27; nomanukoBsiii ropuzont. ®ur. 11.
Mesotaxis cf. asymmetricus (Bischoff et Ziegler, 1957), sx3. Ne 492/1-14, o6p. Kx107a/27; momaHUKOBBIi
ropusont. ®ur. 12-14. Mesotaxis falsiovalis Sandberg, Ziegler et Bultynck, 1989, 12-3k3. Ne 492/1-5; 13-3k3. Ne
492/1-7; 14-3k3. Ne 492/1-10; o6p. Kxx107a/27; nomanukoBsiii ropuzont. dur. 15-16. Palmatolepis keyserlingi
Kuzmin, 1998, 15-3k3. Ne 492/1-3; 16-3k3. Ne 492/1-4; 06p. Kxx107a/27; nomanukoBbiii ropu3ont. ®ur. 17-18.
Palmatolepis hassi Miiller et Miiller, 1957, 17-5k3. No 492/2-8, o6p. Kx107a/23; 18-3x3. Ne 492/5-48, obp.
M107/32; menasimckuii ropusont. @ur. 19-20. Palmatolepis proversa Ziegler, 1958, 19-3k3. Ne 492/2-5, o6p.
Kx107a/23; 20-3k3. Ne 492/2-47, 06p. Kx107a/22; menasimckuii ropuzont. ®@ur. 21. Palmatolepis sp., ak3. Ne

492/3-51, 06p. M106/4; MEHABIMCKH# TOPU3OHT.

Ta6muma 1l

®@ur. 1-2. Palmatolepis plana Ziegler and Sandberg, 1990, 1-3x3. Ne 492/2-26, 06p. Kx107a/23; 2-3k3. Ne 492/2-
74, o6p. Kix107a/16; menapiMckuii ropusont. dur. 3-4. Palmatolepis kireevae Ovnatanova, 1976, 3-sk3. Ne
492/1-68, o6p. Kix107a/23a; 4- ax3. Ne 492/2-75, 06p. Kx107a/16; menasiMckuii ropuzont. @ur. 5. Palmatolepis
mucronata Klapper, Kuzmin et Ovnatanova, 1996, sx3. Ne 492/2-69, 06p. Kx107a/18; MEHABIMCKUI TOPHU3OHT.
®ur. 6. Palmatolepis ljaschenkoae Ovnatanova, 1976, sk3. Ne 492/2-7, 06p. Kox107a/23; MEHIBIMCKHI TOPHU30HT.
®ur. 7. Palmatolepis timanensis Klapper, Kuzmin et Ovnatanova, 1996, sx3. Ne 492/2-40, o6p. Kx107a/23;
MeHapIMcKui ropusonT. @ur. 8-9. Palmatolepis elegantula Wang et Ziegler, 1983, 8-ak3. Ne 492/2-59, 06p.
Kx107a/18; 9-ok3. Ne 492/2-71, o6p. Kx107a/17; menapimMckuii ropuzont. ®ur. 10-11. Palmatolepis ederi
Ziegler et Sandberg, 1990, 10-3x3. Ne 492/2-73, 06p. Kxx107a/17; 11-3k3. Ne 492/3-46, 06p. M106/3; MeHABIMCK U
ropuszont. ®ur. 12-13. Palmatolepis lyaiolensis Khrustcheva et Kuzmin,1996, 12-ok3. Ne 492/2-42, o06p.
Kox107a/22; 13-5k3. Ne 492/3-39, 06p. M106/2; menapimckuii ropuzont. @ur. 14-15. Palmatolepis barba Ziegler
et Sandberg, 1990, 14-35k3. Ne 492/2-52, 06p. Kix107a/18; 15-3k3. Ne 492/2-72, 06p. Kx107a/17; MeHABIMCKHT
ropmsont. @ur. 16. Palmatolepis amplificata Klapper, Kuzmin et Ovnatanova, 1996, sk3. Ne 492/4-90, o6p.
M107/21; menasimckuii ropusont. ®@ur. 17. Palmatolepis gigas extensa Ziegler et Sandberg, 1990, 5x3. Ne 492/3-
27, 06p. M106/1; ackeiackuii ropuzont. ®ur. 18. Palmatolepis nasuta Miiller, 1956, sx3. Ne 492/4-37, o6p.
M107/13; MEHIBIMCKHIT TOPU3OHT.

®@ur. 19-22. Palmatolepis foliacea Youngquist, 1945, 19-ak3. Ne 492/2-83, 06p. Kxx107a/12; 20-5k3. Ne 492/1-74,
00p. Kx107a/23a; 21-3x3. No 492/4-64, oop. M107/18; 22-3x3. Ne 492/4-94, o6p. M107/21; mMeHabIMCKHA
ropusont. ®ur. 23-24. Palmatolepis subrecta Miiller et Youngquist, 1947, 23-3k3. Ne 492/3-67, 06p. M107/4; 24-
9k3. Ne 492/4-45, o6p. M107/14; menasimckuii ropusont. ®ur. 25-26. Palmatolepis semichatovae Ovnatanova,
1976, 25-3k3. Ne 492/2-81, 06p. Kox107a/12; 26-3k3. Ne 492/2-85, 06p. Kix107a/6; MmerapIMCKHiT TOpU30HT. Dur.
27-28. Palmatolepis juntianensis Han, 1987, 27-3k3. Ne 492/3-2, 06p. M106/1; ackbIHCKHIT TOPU3OHT; 28-3K3. Ne
492/3-33, 06p. M106/2; menapimMckuit ropuzont. @ur. 29. Palmatolepis linguiformis Miiller, 1956, sk3. Ne 492/3-
5, 06p. M106/1; acksinckuii ropusont. ®@ur. 30. Palmatolepis brevis Ziegler et Sandberg, 1990, sx3. Ne 492/4-35,
06p. M107/12; MEHIBIMCKHIi TOPU3OHT.

79



Taoauma |

0,2 MM
— |

7

0.2 MM

80



Taoauuna I1

0,2 MM
— 0.2 Mm
I

0.2 MM
=———

0,2 Mm

0,1 Mnt 0 1 MM

0,1 mm
== —_—

0,2 mm

0,1 My 0,2 Mm

15

0.2 Mm

0,2 MM
===}

0,2 aMm
I

0.2 MM
EEE—
0,2 Mm

28

81



OCTPAKO/JbI ®PAHEPO3041

K BOIIPOCY O CHCTEMATHYECKOM IIOJIOJKEHHHA TOJICEMEWMCTBA
BRACHYCYTHERINAE PURI, 1954 (OCTPAKO/bI)

Kapnyk M.C.
I'eonoruueckuii uactutyt (TMH PAH), Mocksa, e-mail: maria.s.karpuk@gmail.com

ABOUT HIGHER TAXONOMY OF THE SUBFAMILY BRACHYCYTHERINAE
PURI, 1954 (OSTRACODES)

Karpuk M.S.
Geological Institute of Russian Academy of Sciences (GIN RAS), Moscow

[MpencraButenu mojacemeiictBa Brachycytherinae BcTpewaroTcss Mo BceMy MHPY C
Hayaja MO3/JHEro Mena J0 coBpeMeHHocTH. dakThyecku, Bce pojaa MOJACEMENHCTBA MMEIOT
CXO/JHBIE MOPQOJOTHUECKUE HYEpPTH: B IEJIOM B3AYTYIO PaKOBHHY, C MAaKCHMaJIbHON
BBINYKJIOCTbIO B 3aJHEOPIOIIHONW YacTh, ¢ HauOoJbIIel BBICOTOM Ha YpPOBHE MHEPEIHErO
3aMOYHOTO YIIIKa WM BOJM3U HETO, OTYETIIMBBIN TTIa3HOW OyropoK, OTCYTCTBHE BECTHOOIIS B
KpaeBbIX 4acTIX W reMuaM(uIOHTHBIH 3aMOK. OJIHAKO, M3 BCEX 3TUX NPU3HAKOB TOJIBKO
0COOEGHHOCTH CTPOEHHS 3aMKa YHHKAIBHBI JUIS OpaxWIMTEPWH, TOJBKO 10 HEMY MOXHO
JIOCTOBEPHO OTHECTHU POJI K JaHHOMY mojcemeiicTBy (Puckett, 2002).

Cpenu OpaxumMTEpHH BbIAEIsSCTCS MATh pomoB: Brachycythere Alexander, 1933,
Acuminobrachycythere Puckett, 2002, Opimocythere Hazel, 1968, Kaesleria Al-Furaih, 1986
W HOBBI HEOMWCaHHBIH poj, oOo3Hauaromuiics “Brachycythere”, koropsiii BritOUaeT
adppukaHckue u Opasumibckue BuIbl. Hanbonbiee paznoobpasue OpaxuIMTeprH BCTPEUCHO B
CeBepHoii AMepuke U Adpuke, HECKOJIBKO BUIIOB ecTh B bpasunuu u Uuauu, B EBpone —
enuHryHbIe Bubl. Camblil qpeBHUl BUI “Brachycythere” sapucariensis Kroemmelbein, 1964
MOSIBIISIETCS B CEHOMAHCKHX OTJIOKEHUSIX 3araaHoOi AQpHKH.

®opma pakoBUHBI OpaxUIMTEPUH — OJHA U3 HauOoJee XapaKTepHBIX YEePT TIPYIIIHI.
[lepenauii kpail MHPOKO 3aKpPyrjieH, HWHOTJAA C KpaeBbIMH 3yOIlaMu. 3agHui Kpai
TPEyrojbHbIN, OOJice WM MEHee 3a0CTPEH, 4acTO C KPaeBbIMH 3yOLlaMH, B HID)KHEH uyacTu
BBITTYKJIBIN, TJTABHO MEPEXOASIINNA B Opro1THOM Kpaid. CIIMHHON Kpai TpaBOi CTBOPKU MPSAMOI
WIM CJIETKA BBIMYKJIBIM U CIyCKaeTcs K 3aqHeMy KoHIly. CIIMHHOM Kpail JIEBOI CTBOPKH MOYKET
ObITH O0siee BHIMYKIJIBIM. JIeBas cTBOpka oxBaTbiBaeT mpaByto (Tabdmn. 1, ¢ur. 11). BpromHoii
Kpail 0ObIYHO TNpPsIMOHM, BOTHYT B mepenHeil Tpetu. [lepemuuii W 3agHMii KOHIBI y BCeX
OpaxMIUTEpUH YILIOLIEHBI, IIPU 3TOM YIIJIOLIEHHBIE 30HbI BCET/1a Y€TKO OT/IETIEHBI OT OOKOBOTO
B3JlyTUSI PAKOBUHBI.

Uro kacaercsi CKyJIbNTYPHI, TO HEKOTOPBIE BUJIBI MOTYT OBITH TJIaJIKUMH, @ HEKOTOPbIE
CHa0XEHBI IMKaMHU U TIOpaMU. SIMKH MOTYT OBITh CyOOKPYTJIBIMH WM HENPAaBUIBHON (POPMBI.
Haubonee kpynHble IMKH OOBIYHO PACIHOJIaralOTCsl B LIEHTPAJIbHON 4YacTH PAaKOBUHBI, a Ha
KpasiX MOTYT OTCYTCTBOBaTh BOBce. KpaeBbie MOpoBbIe KaHAIBI MPSMbIE, MHOTOYHCIICHHBIE; Y
pa3HbIX BUJOB UX PACIONIOKEHHE B TOPOBO-KAHAJILHOM 30HE Pa3InYHO.

3aMoK OpaxuIMTEepuH — reMruaM()UIOHTHBINA WM OMU3KKUK K TakoBoMy (Tabu. 1, ¢dwur.
2). OOBIYHO 3aMOK MPaBOIl CTBOPKU COCTOUT U3 TIEPEIHEr0 IHUIIIKOBUIHOTO 3y0a, claeayrouiei
3a HUM SIMKH, TJIAJKOTO CPEIMHHOTO eloOKa, U 3aJHEr0 HACeUYeHHOro 3y0a. 3aMOK JIeBOU
CTBOPKHM KOMILUIEMEHTapeH 3aMKy mpaBoil. [lepennuii 3y0 mpaBoil CTBOPKH MOXKET OBITH
HaceyeHHbIM. CpeHUI 2IeMEHT 3aMKa BapbHPYyET OT TJIaJKOT0 JI0 CIerkKa HACEYEHHOTO U B
JIEBOM CTBOPKE 0071aCTh MPSAMO HaJl CPEAHUM SJIEMEHTOM B MIEpEAHEHN 4aCTH MOKET yTONIIATHCS
1 00pa30BBIBATh 3aMOYHOE YIIKO. 3aJHUHN 3y0 OpaXxWIMTEpWH TaKKe MHOT/AA BapbUpyeT. Y
HEKOTOPBIX BUIOB, Takux kak B. crenulata (Crane, 1965) 3TOT 3y0 BBITSHYTBIH, Y APYTHX,
takux kak B. ovata (Berry, 1925) cpaBautensHo kopoTkwuii (Puckett, 2002).
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OnHako Bce, M3BECTHBIC IO CHUX TOp, poja OpaxUIIUTEPHH TMOSBISIOTCS TOJBKO C
no3iHero mena. ABTopoM B Oappeme u ante (B panHeM Meny) KppiMa Obutn HaiineHs
OCTPAKObl, IO MOP(OJIOTUU PAKOBUHBI UPE3BBIYAHHO IMOXOXKME Ha TpPEACTAaBUTENEH poja
Brachycythere, Ho orTiruaroruecss aHTUMEPOJOHTHBIM 3aMKoM (Tabi1. 1 ¢ur. 5, 6, 8-10, 14).
XapakrtepHo, uto B ctatbe T.M. ITakerra (Puckett, 2012) uzo0paskeHbl OpaxUIIUTEPHHBI, KaK C
KJIACCHYECKUM TeMuaM(UIOHTHBIM 3aMKOM (Tabi. 1, gur. 2), Tak ¥ ¢ aHTUMEPEAOHTHBIM, HO
MOCJICIHUM HaOJto1aeTcsd TOABKO Yy JUYMHOK (Tadin. 1, ¢wur. 3). B uzyuyeHHom marepuae
AHTUMEPOAOHTHIN 3aMOK MPUCYI] KaK JHYuHKaM (Tadm. 1, ¢ur. 14), Tak 1 B3pOCIBIM 0COOIM
(tabmn. 1, ¢ur. 5, 6). To ecTh, BCTpEYCHHBIE OCTPAKObI, TO-BHIUMOMY, SIBJISIFOTCS TIPEAKAMHU
U3BECTHBIX OpaxHIIMTEPUH, OHU BbIJICIICHBI B HOBBIN poj Protobrachycythere Karpuk, kotopsrii
10 CTPOEHHUIO 3aMKa OTHECEH K mojceMeiicTBy Protocytherinae Lyubimova, 1955.

3TO MO3BOJISET MPOSICHUTH, HAKOHEII, BOIPOC O BBICIICH TAKCOHOMHUHU MOJCEMENHCTBA
Brachycytherinae, kotopas monroe Bpems Obli1a HeoaHo3HauHou. Oy uccnepoBarenu (Hazel,
1967; Puckett, 2002) otaocuiu ero k cemerictBy Trachyleberididea Sylvester-Bradley, 1948,
MIOCKOJIBKY Y B3pOCJBIX 0COOCH TOCTBHIOPCKUX TPAXWICOCPUANT 3aMOK HUCKITFOUUTEIBHO
aM(UIOHTHBIA pPa3HBIX THIIOB, a Yy JIMYMHOK — MeponoHTHbI (Sylvester-Bradley, 1961).
Hpyrue aBropsl (Howe, 1961a; Hukonaesa u nip., 1999) otHocHIN OpaxuIIUTEpUH K CEMENCTBY
Brachycytheridae Puri, 1954, ueit ampuIOHTHBIN 3aMOK pa3BUIICS U3 MEPOJJOHTHOTO MPEIKOB
— moacemeiicta Protocytherinae Lyubimova, 1955 (Progonocytheridae Sylvester-Bradley,
1948) (Howe, 1961Db). Ilockosibky 3aMOK JHYMHOK OpaxUIMTEPUH HIACHTUYCH 3aMKy
NpeICTaBUTEINICH HOBOTO POJia, IOJTBEPIKIACTCS BTOPAsk TOUKA 3PCHHS.

Yro kacaercs mopdosornd pakoBHHBI, TO y poaa Protobrachycythere pakosuna
CyOTpeyroibHO# (HOpMBI, C 3a0CTPEHHBIM 33 JHUM KOHIIOM, CHJIbHOBBITIYKJIasi, YIJIONICHHAS HA
KOHIaX. 30Ha YIUIOLIEHMs IIUPOKasi, 0COOCHHO Ha repeiHeM KoHue. [lepennuii kpaii BBICOKUH,
MOJIOTO 3aKpYIJICH, 3aJHHA — HU3KUW, TPEyrojbHO 3aocTpeH. [lopoBo-kaHabHAs 30HA
CPaBHUTENBHO y3Kasi. 3aMOK aHTHMEPOJAOHTHBIH; Ha MIPABOM CTBOPKE MPEICTABICH NEPEIHUM
TOHKHM, BBITSHYTHIM, HaC€YCHHBIM 3yOOM, CIIEIYIOIIMM 32 HUM HACEYCHHBIM JKEJIOOKOM U
TOHKUM, YIJIMHEHHBIM, HAaCCYE€HHBIM 3aJHUM 3yOoM. COOTHOIIEHHE 3JIEMEHTOB B JIEBOI
CTBOpPKe oOpaTtHOoe. MYCKYJIbHBIC OTIICYaTKH NPEACTABICHbI BEPTUKAIBHBIM psIoM u3 4
OBAJIbHBIX OTHEYATKOB M V-00pa3HbIM MaHIUOYISPHBIM, PACIOJIOKEHHBIM CIIEpeId OT
aanykropa. [IToBepXHOCTh CTBOPOK TJIaJIKasi WK sMUaTasl.

B HOBOM poJie BbIIEIsIeTCs IBa BUAA — TIIAJIKKE OCTPAKOIbl, BCTPEUEHHBIE B OappemMe —
Protobrachycythere barremica Karpuk (ta6s. 1, ¢pur. 4-11) u smMuaTbie, BCTpPEYESHHBIE B alTe —
Protobrachycythere aptica Karpuk (ta6s. 1, ¢gur. 12-15).

Pa6ora nonneprkana rpantamu POOU 13-05-00447A u 15-05-08767.
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Tabnuya |

@ue. 1-3. Brachycythere crenulata Crane: Ara6ama, canmon. 1 — neeéas cmeopka 83pocioii 0cobu cHapyicu
(Puckett, 2012, PI. 2, fig 3); 2 — nesas cmsopka e3pocroii ocobu usnympu (Puckett, 2012, PI. 2, fig. 8); 3 —
nesas cmeopra auwunku usnympu (Puckett, 2012, PI. 3, fig. 6). @ue. 4-11. Protobrachycythere barremica
Karpuk: paspes Bepxopeuve, 06p. 208, 6appem: 4 — sx3. KI1 MI'Y Ne328-B3-03, npasas cmeopka 63pocnoii
ocobu cuapyacu; 5 — axz. KII MT'Y Ne328-B3-02, npasas cmeopxa 3pociou ocobu uzuwympu, 6 — ox3. KI1
MTY Ne328-B3-24 npasasi cmeopxa 63pociou ocobu uznympu, 7 — 9k3. KII MI'Y Ne328-Bl-7, nesas
cmeopka cuapycu, 8 — k3. KII MT'Y Ne328-B3-23, nesas cmeopka 3pociou ocoou uswympu, 9 — sx3. KIT
MTY Ne328-Bl-11, nesas cmeopra uswympu, 10 — ox3. Ne KII MT'Y 328-B1-8, npasas cmeopxa usnympu,
11 — ok3. Ne KIT MT'Y 328-B1-9, yenas paxosuna co chunnoti cmoponwt. @ue. 12-15. Brachycythere aptica
Karpuk: paspes Bepxopeve, anm: 12 — sx3. KII MI'Y Ne328-B3_3-110, nesas cmeopka cHapyicu, oop. 259;
13 —ox3. KIT MTI'Y Ne328-B1-94, neeas cmeopka usnympu oop. 216; 14 —sx3. KII MT'Y Ne328-B1-92, yenas
pakoguna cnpaea oop. 216; 15 — sx3. KII MI'Y Ne328-B1-93, yenasa paxkosuna cresa, oop. 216.
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BU/IbI CEMEVMCTBA ILYOCYPRIDIDAE KAUFMAN N, 1900 U3 OTJIOKEHUM
IJIEHCTOILIEHA 3AIIAJTHOM CUBUPH

KonosasioBa B.A.

Tomckuit rocyIapcTBeHHBIN YHUBEpCUTET, e-mail: konovalova@ggf.tsu.ru

THE SPECIES OF THE FAMILY ILYOCYPRIDIDAE KAUFMANN, 1900 FROM
THE PLEISTOCENE DEPOSITS OF WESTERN SIBERIA

Konovalova V.A.

Tomsk State University

Kcemeiicty llyocyprididae Kaufman, 1900 oTHOCSTCS TpPEeCHOBOAHBIE OCTPAKOIHI,
UMEIOINEe IIMPOKoe reorpaduueckoe U cTpaturpaduyeckoe pacmpocTpaHeHue. B
meiictonede 3anagHo CuOMpHM MPEACTaBUTEIN CEMEHCTBA OTIWYAIOTCS MAacCOBOCTHIO H
OTHOCHUTEIIBHBIM pa3zHooOpa3zueM. X HaXOAKU MPUYpPOYCHBI B OCHOBHOM K aJUTFOBHAIBHBIM U
03€PHBIM OTJIOKECHHUSIM. AJLTIOBHAIBHBIC OTJIOKEHUS MTPEACTABICHBI TTEPECITAaMBAHNUEM TTECKOB,
cymecei, CyTIIMHKOB C PACTUTENBHBIM JIETPUTOM H/WIIH BKJIFOUYEHUSMU JPEBECHHBI, a 03epHBIC
OTJIOKEHUSI — TJIMHUCTHIMU MOPOJAMU C TOHKOW TOPU30HTAIBHOW CloM4aTocThio. [Ipounbie
TOJICTOCTEHHBIE CKYJIBIITUPOBAHHBIE PAKOBUHBI BUIOB ATOTO POJa SBISIOTCS CBOCOOpa3HOMN
azlanTaiuen K TeKyIuM BoJiaM M OOMTaHUIO Ha Pa3IMYHBIX TPYHTaX.

[lenpto paboTHI SIBISIOCH TMPEACTABICHUE Pa3sHOOOpa3HBIX BHUIOB CeMEHCTBa
Ilyocyprididae w3 1uIelicTOICHOBBIX OTJIOKeHW# 3amagHoii CHOMpPH C  [TOMOIIBIO
CKAHUPYIOLLEH AIEKTPOHHONU MUKPOCKOIIHH.

B pesynbraTe NpoOBENEHHBIX HCCIEAOBAHUN B COCTABE YETBEPTHUYHBIX OCTPAKOL
3anagHoit Cubupu Ha CETrONHSAIIHUN JEHb YCTAaHOBJICHO 7 BHUAOBBIX TAKCOHOB JAaHHOTO
cemelicTBa U 4 TaKCOHA OCTaBJIEHO B OTKPHITON HoMeHkiarype: llyocypris bradyi Sars, 1890;
Ilyocypris gibba (Ramdohr, 1808); Ilyocypris postsalebrosa Dykan, 2003; Ilyocypris biplicata
(Koch, 1838); llyocypris lacustris Kaufman, 1900; Ilyocypris decipiens Masi, 1905;
Ilyocypris pustulata Konovalova, 2012; Ilyocypris ex gr. tuberculata (Brady in Mandelstam et
al., 1962); llyocypris sp.; Fossilyocypris cf. sarizensis (Safak, Nasik et Senol, 1992)
(=llyocypris caspiensis (Negadaev, 1957); Fossilyocypris sp. (=llyocypris ex gr. divisa Klie,
1926) (Tabnuma 1).

Jlis  BBISICHEHHSI WX CTpaTUrpaduueckoro 3HAYEHUS HEOOXOAMMO NPOCICIUTh
u3MeHeHHs B coctaBe cemeiicTBa llyocyprididae Ha mpoTsKeHHH BCEro MO3JIHEr0 KaiHO30sl.
PaGora mo 3TOMy HampaBiIEHHIO TOJBKO HAYMHAETCA, HO YK€ Ceiuac MOXKHO CHeNlaTh
HEKOTOpPbIE BBIBOJBI. B CBSI3M C NMOHM)KEHUEM IpaHULbl YETBEPTUYHOM CHCTEMBI 0 YPOBHS
2,588 MIIH. JIeT u3MEHUICS 00beM HEOT€HOBOM M YETBEPTUUHOM CUCTEM, YaCTh IUIMOIEHOBBIX
CTPaTOHOB Mepeluia B YeTBEPTHUHYIO cucTemy. [loaTomy HEOOXOAMMO MOAYEPKHYTh, YTO
pasButue octpakon cemeiictsa llyocyprididae B nanHoit pabore paccMaTpuBaeTcsi B paMKax
CKOPPEKTUPOBAHHBIX PETMOHATIBHBIX CTPATOHOB.

[epBoic equauyHbBIe npeacTaBuTean cemeiictsa llyocyprididae, otHocsimecs k poay
Ilyocypris Brady et Norman, 1889, mosBustorcs Ha Teppuropuu 3amagHoid Cubupu B
OTJIOXKEHUSX TaBOJKAHCKOM CBUTHI cpeaHero-sepxuero muoreHa (Kaspmuna, 1975, 1989;
3eikuH, 2012). Dto Bux llyocypris bradyi Sars, koTopblii XxapakTepu3yercsi IpSMOYTOIbHOM
PAaKOBUHOM C JBYMs IIONEPEYHBIMU JEHPECCUSMH, LECHTPAIBHON SMKOM M SMYaTOU
Me30CKyJIbnTypoid. [lo3aHee, B HOBOCTAaHMYHOM CBUTE BEPXHErO0 MHOILIEHA, MO JIaHHBIM
T.A. KaspmuHoO#M, oTMeueHbl Takue BHiabl kak llyocypris gibba (Ramdohr) u Ilyocypris
salebrosa Stepanaitys, 1959, xoropsie ormuuatorcs ot llyocypris bradyi Sars xopormo
pa3BUTHIMHU OyrpaMu Ha paKOBHHE.

31ech ciedyeTr caenath HeEOONbINOE 3aMedaHue OTHocuTenabHO Bupa llyocypris
salebrosa Stepanaitys. H. Kpuctuu (2006) cumraer, 4To 3TOT BHJ SABISCTCS CHHOHHMOM
kutaiickoro Buga llyocypris kaifengensis Lee, 1962. Bug llyocypris salebrosa 6si1 omnucan
H.E. Crenanaiituc B 1959 rony u no npaBy npHOpHUTETa JI0JKEH COXPAaHUTh CBOE HAa3BaHUE.
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OCHOBAHUU CPAaBHUTEIHLHO-MOP(]OIOTHUUECKOTO aHaIM3a CHOUPCKOW (POPMBI 1 TOJIOTUIIA BUA
Ilyocypris postsalebrosa Dykan 3a Ne 3000 B komnekumu MI'H HAH VYkpaunsl, aBTop
HACTOsIIEH paboThl cuuTaeT, uro Buj, onucanHbiii T.A. Kasemunoii kak llyocypris salebrosa
Stepanaitys, cieayer otHectd kK Buay llyocypris postsalebrosa Dykan (/Ipikans, 2003, 2006).
[To muennto H.W. Jlpikanb, Bua llyocypris postsalebrosa Dykan siBisieTcst mpoMexyTOYHBIM
3BeHOM B (uiorenetnueckoMm psay poxaa llyocypris: Ilyocypris salebrosa Stepanaitys —
Ilyocypris postsalebrosa Dykan — llyocypris carinata Kovalenko, 1970 ([Isixans, 2003, 2006).
Bup llyocypris postsalebrosa Dykan otnuuaercs ot Buma llyocypris salebrosa Stepanaitys,
XapaKTEPHOTO Il OTJIOKEHUH IUIMOIICHA M doruielicTolieHa TypkMeHHcTaHa, balmkupckoro
[Ipenypanbsi, A3sepOaiikana, MongaBuu, c1ad0 BBIPAKECHHBIM OpIOIIHBIM — peOpoM,
00pa30BaBIIMMCSI B pe3yJbTaTe CIHUSHUSA JABYX OYrpoB (WX KOHTYPBI MPOCICKHBAIOTCS B
penbede pedpa).

B mmmonene 3amagHoit CubOupu TPOMCXOMUT YBEJIMYECHHUE YHCICHHOCTH U
pa3HooOpa3usi BUIOB JaHHOTO pojaa. B paHHeM 1ummoiieHe (OTJIOKEHHSI PHITOBCKOW CBHUTHI)
nosiBisiercss Bua, Kotopeld T.A. Kaspmuna ompenensiia kak euo Ilyocypris caspiensis
(Negadaev), a B BepxHeM IUIHOIICHE (OTIIOKEHHUSI aKCOPCKOM CBUTHI) BIIEPBbIC 3a()UKCUPOBAHO
nosieienue Buza llyocypris biplicata (Koch) (3eikun, 2012). Me3ockyabnrypa Bua llyocypris
caspiensis (Negadaev) xapakrepu3yercs sSMKaMH pa3M4HONW BEIUYMHBL: B  3aJHE-
[CHTPAILHON YaCTH OHHU 00JIee KPYIHBIC, YeM Ha OCTAIbHOM MOBEPXHOCTH. Takas CKyJIbITypa
cooTBeTCTBYeT onucanuio poaa Fossilyocypris Schornikov et Krstic. ITo muenuto H. Kpuctuu
u EUN. IopumkoBa Bux llyocypris caspiensis (Negadaev) koncrmenupudeH BHIY
Fossilyocypris cf. sarizensis (Safak, Nasik et Senol, 1992). Cubupckue Gopmbl MOTYT OBITh
otHecenbl K mociennemy Buay (Krstic et al., 2004; Krstic, 2006; Illopaukos, 2008). Bua
Ilyocypris biplicata (Koch) umeer cxonctBo ¢ Bumom llyocypris bradyi Sars, otnuuaercs ot
Hero Oojiee HEKHOW SMYAaTOM ME30CKYJIBNTYpol u 0ojiee BBIMYKIONH 3aJHEH YacThIO
paxoBunbl. CornacHo K.Metimra (Meisch, 2000) Ilyocyprisbiplicata (Koch) npunumaercst kak
mnagmui cuHonum |. gibba (Ramdohr) u paccmarpuBaercs um kak ¢dopma 6e3 OOKOBBIX
BBICTYNOB Ha pakoBuHe. P. dypman (Fuhrmann, 2013) cumraer BanmuaneiM Bua llyocypris
biplicata (Koch). ABrop Taxke npuaepKHBaeTCs 3TOTO MHCHHS.

B mneiicronene poma llyocypris u Fossilyocypris mpomomkaioT cBoe pa3BUTHE, a POJI
Ilyocypris HaurHaeT 3aHUMATh JOMHHHUPYIOIIEE MOJI0KEHHE B COCTABE KOMILJICKCOB OCTPAKO/I
HapsIy C MPEICTAaBUTEISIMH KaHIOHHU W JIMMHOLUUTEPUA. B OTIOKEHHUSIX KOYKOBCKON CBUTBI
J0IUICHCTOLIEHA HAPSY C YXKE CYIISCTBYIONIMMHU BUIAMHU JAHHOTO POJA MOSBIISIOTCS (OPMBI,
kotopbie T.A. Kaspmuna otHocuia k Ilyocypris ex gr. tuberculata (Brady) (Kazemuna, 1975).
B nacrosimee Bpems Buj |.tuberculata (Brady) paccmaTtpuBaeTcs kak Myaaiinii CHHOHHM BHIa
I. monstrifica (Norman).Cubupckast popma otiamyaercss or Buaa |. monstrifica (Norman)
C1ab0 Pa3BUTHIMHM PCIKUMHU IIAIIAMH Ha TEPEAHEM M 3aJHEM KOHIIC PaKOBUHBI U CJ1abo
Pa3BUTHIMU KOHYCOBHUJIHBIMU OyTrpamu, U3 KOTOPBIX 3aJHUH TIIaJKUI, 3a0CTPEH U HAINpaBIICH
Hazan. Ot Buza |. tuberculata (Brady) ornuuaercst Hamuuuem TpeX, a HE 4YeThIpeX OyrpoB.
OrnpeziesieHHe TaKCOHOMUYECKOW TNMPUHAICKHOCTA JaHHOW (GopMbl TpeOyeT AalbHEHIIHMX
UCCIIEA0BaHUMN.

Ha rpanune »omneiictonena u Heoruteictonena (0,781 MIH. J€T) TPOUCXOIUT
ucuesHoBenue Buaa llyocypris postsalebrosa Dykan, kotopoe rMeeT, 10 MHEHHUIO aBTOpa, HE
9BOJIIOIMOHHY0, a MHrpaionnyro npuunHy. Bum llyocypris postsalebrosa Dykan BHoBb
HOSIBJISICTCS. B OTJIOKEHHSAX IO3/IHETO HEOIUICHCTOLeHa, HO YK€ B COBEPIICHHO Jpyrou
rpynnupoBke BUIOB. Crenyroliee He3HAYUTEITbHOE U3MEHEHUE B TAKCOHOMHYECKOM COCTaBE
ponaa llyocypris mpoucxoaut Ha TpaHHIlE PaHHETO M CpeaHero HeorviercroneHa (0,427 MiH.
net). B ornoxkeHusx ToOONMBCKON CBUTHI, MO JaHHBIM T.A. Ka3bMuUHOH, MOSBISETCS BHI,
ompenensiemsii eto kak llyocypris ex gr. Divisa Klie (Apxunos, 1971). Otnnune 3toit popmbl
OT TUIMYHOTO BHJA COCTOUT B CWJIBHO YIUIONICHHOW PAKOBHHE W CIIIQXKEHHOW sSMYaTOu
Me30ckyJbnType. [1o Haauuuio 0oJiee KPYIMHBIX SIMOK B 33 THCIICHTPAIbHOMN YaCTH JaHHBIA BU]I
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MOKHO oTHecTH K poay Fossilyocypris Schornikov et Krstic. IToaTomy aBTOp OCTaBIseT €ro
HIOKa B OTKPBITOW HOMEHKJIaType Kak Fossilyocypris sp.

B omnoxeHusix mo3aHero HeoruieiictorieHa B cocraBe poaa llyocypris mpoucxomsr
3HAYMTENIbHBIC U3MEHEHHs — mosiBIsitoTes BubI 1lyocypris lacustris Kaufman, Ilyocypris sp.,
Ilyocypris decipiens Masi, Ilyocypris pustulata Konovalova. Bux Ilyocypris lacustris Kaufman
XapaKTepU3yeTcsi XOpOILIO BBIPAKCHHBIM BO3BBIIICHHEM Hax Tiasom. llyocypris sp.
IPEICTABICH IOKa HEOOJBIIMM KOJMYECTBOM OK3EMIUIIPOB, HO €ro OTIHYUTENbHOI
O0COOCHHOCTBIO SIBIISICTCS OBajbHAasi, 0O€3 BUIMMBIX YIJIOBBIX MEPEXOJOB PAKOBUHA U
CIIaXKeHHast sAMmuaTas Me3ocKynbnTypa. Y Buaa llyocypris decipiens Masi xoporio
BBIPDAKCHHBIC TYIIO 3aKpyrJieHHbIE Oyrpbl, B omimume oT cxoxnoro Buma llyocypris gibba
(Ramdohr), y xoToporo 3ti Oyrpsl UMEIOT MPHOCTPEHHYIO hopmy. Elite oxuH OyrpucThiii BUI
Ilyocypris pustulata Konovalova otnuuaercst ot 6muskux Buaos llyocypris gibba (Ramdohr),
I. decipiens Masi GombiIMU pa3MepaMu, MIKPOKOW MOPOBO-KAHAIBHOW 30HOM, HATHYHEM
MEJIKUX PEKUX OYrOpKOB, CHJIbHO BBIIYKJIOH PAKOBUHON M M30THYTHIM OY€PTaHHEM CTBOPOK
(Konosanoga, 2012).

Takum obpaszom, B mieiictoriene 3amagnoid CuOupu B HacToOsIIEe BpeMs CEMEWCTBO
llyocyprididae Kaufman, 1900 npeacraBneno 11 takconamu, crpaturpaduueckoe 3HauCHHUE
KOTOPBIX TMPEJICTOMT BBIACHUTH B Oimkaiiinem Oymymiem. Kpome Toro, tpebyercs u
NanbHeWIIee  MOHOrpauyeckoe HM3Y4eHHE  OTICNBHBIX  IPEACTAaBUTENCH  JaHHOTO
HOJICEMEICTBA ISl YTOYHEHHSI UX TAKCOHOMHYECKOM MPUHAIC)KHOCTH.
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Ta6muua 1. @ur. 1, 2. llyocypris biplicata (Koch). 1 - ax3. Ne 119-5/56, npaBast cTBOpKa ¢ BHEIIHEH CTOPOHHI. 2 -
OKk3. Ne 119-5/55, neBas crBopka ¢ BHemHel croponsl. ®ur. 3. Ilyocypris bradyi Sars. Ox3. Ne 119-5/51, neBas
CTBOpKa ¢ BHemHe# ctoponsl. @ur. 4. [lyocypris decipiens Masi. Dk3. No 119-5/52, neBast cTBOpKa ¢ BHEIIHEH
croponsl. ®wur. 5. Ilyocypris lacustris Kaufman. Ox3. Ne 119-5/54, npaBast cTBOpKa caMKH ¢ BHEIIHEH CTOPOHBI.
@ur. 6. Ilyocypris lacustris Kaufman. Ox3. Ne 119-5/53, npaBas ctBopka camiia ¢ BHemrHel cropoHsl. dur. 7.
Ilyocypris sp. Ok3. Ne 119-5/50, npaBas cTBopka ¢ BHemHel ctoponsl. @ur. 8. [lyocypris pustulata Konovalova.
Tonotwu 3x3. Ne 119-5/22, neBast ctBopka camma ¢ BHelrHelH cropoHsl. @ur. 9. Ilyocypris pustulata Konovalova.
Ok3. Ne 119-5/23, meBast cTBopka camku ¢ BHenrHeH cropoHbl. @ur. 10. Ilyocypris gibba (Ramdohr). k3. Ne
119-5/68, neBas ctBopka ¢ BHemHel ctopoHsl. @ur. 11. Ilyocypris postsalebrosa Stepanaitys. Ik3. Ne 119-5/69,
JieBasi CTBOpKa ¢ BHemrHeH croponsl. @ur. 12. Fossilyocyprisct. sarizensis (Safak, Nasik et Senol, 1992). Dk3. Ne
119-5/70 neBas cTBopka ¢ BHenHelH croponbl. @ur. 13. Ilyocypris ex gr. Tuberculate (Brady). @ur. 14.
Fossilyocypris sp. Ox3. Ne 119-5/72, mpaBasi CTBOpKa ¢ BHEIIIHEH CTOPOHBI.
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NEW DATA ON THE MORPHOGENESIS OF THE PERMIAN NONMARINE
OSTRACODS OF THE SUCHONELLOIDEA MISHINA, 1972

D.A. Kukhtinov, E.A. Voronkova
Nizhnevolzhsky geology and geophysics research institute (NVNIIGG), Saratov

[Ipu ommcaHuM OCTPAKOA W3 YIJICHOCHBIX OCAIKOB KOJBYYTMHCKOW CBUTBHI NEPMHU
Kys6acca T.H. Cmmwkapckuii (1937) Beimenun HoBbI pox Suchonella ¢ xapakrtephoii
KJIMHOBUIHOM (POPMOI PaKOBUHBI MPH HAONIOJECHUH C OPIOIIHOW MM CIMHHOW CTOPOHBI, C
IPOCTBIM 3aMKOM, COCTOSIIMM U3 )KeJ00Ka Ha MpaBOi CTBOPKE U COOTBETCTBYIOILEIO €My
BaJIMKa Ha JieBoW cTBOpke. TumoBoi Bua poma Suchonella typica obGnanaer xapakTepHbIMU
MIUaMu WM Oyropkamu B HamOosiee BBINYKJIOH 3aJHEOPIOIIHONM 4YacTH pPakoBUHBL. B
MOCJIEIYIOINE TOAbl MHOTHE CIICIUATUCTHI CUUTAIIN STOT PO HEBAJHMIHBIM, OTOXXIECTBIISS C
Darwinula. B paneueitmmem E.M. Mumuna (1972) moarsepauiia ero caMOCTOSTEIBHOCTD H
BbIJIC/IMIAa HAa ero ocHoBe cemeiictBo Suchonellidae. B “Ilpakrtuueckom pykoBojacTse ...”
(1990) 3T ocTpakoAbl paccMaTPUBAIIUCH YK€ B paHIe HaJiceMeICTBa B COCTaBe ABYX CEMENUCTB
— Praesuchonellidae Molostovskaja (omgun pox Praesuchonella) u Suchonellidae Mishina
(pomsr  Suchonella, Dvinella, Tatariella), oO0beaMHSIOMUX COOTBETCTBEHHO OCTPAKOJ
KaIUIeBUJHOW ¥ KIMHOBHUIHOM (OpPMBI - TpH HAOMIOACHWU CBepXy (cHu3y). Pompl Obun
BBIJICJIEHBI IJIaBHBIM 00pa3oM 1o (opMe pakoBHH B OOKOBOM MPOEKIUH: yCEUEHHO-0BAIbHON
(Suchonella), nenpasunsHo-oBansHOM (Dvinella), yanmunenno-oBanshoii (Tatariella). Kpome
TOTO YYMTBHIBAJIOCh MECTOINOJIOKEHUE HauOOJIbIIeH BBIIYKIOCTH, OCOOEHHOCTH CTPOCHHUS
3aMKa, HaJIM4ue IUIOBUIHBIX BbIPOCTOB, Oyropkos (IIpakTnueckoe pykoBOACTBO ..., 1990).
Henp3st He mnpusHaTh, YTO TpaHMIBI MEXIYy BapHalUsAMH OBAJbHBIX (QOPM BecbMa
pacIIbIBYATHI.

VY4auTeiBasg, 4YTO COBPEMEHHOE 30HAJIBHOE JIEJIEHUE CpEeAHEe-NO3IHENePMCKUX
HEMOPCKHX OTJIOKEHHI Pycckol MmuuThl 6a3upyeTcss B OCHOBHOM Ha JIaHHBIX IO OCTPaKO1aM
HajcemeiictBa Suchonelloidea, aBTopbl cown HEOOXOAUMBIM MPOAOIDKUTH MX H3YyYCHHUE C
L[€JIbI0 YTOUHEHHUS POJIOBOTO COCTaBa, YTO MOKET IIPUBECTH K COBEPILIEHCTBOBAHUIO 30HAJIBHOM
mKkanel. MarepuaaoM JUis M3Y4YEHUs SBUJIMCHh COOCTBEHHbBIE KOJUIEKLIMH, a TaKkxke
HaxoJMBIIMECS B HameM pacnopsbkeHun wmarepuansl B.B. Coupunoint (CI'Y), H.IL
Kamesaposoit (BHUI'HM, BCET'EN) u naHHble Ipyrux aBTOpPOB, HMMEIOIIMECS B paHee
OITyOJTMKOBAHHBIX HCTOUYHUKAX.

B mporecce uccnenoBanuii ObliIM BBISBIECHBI (POPMBI ¢ TPU3HAKAMU, KOTOpPbIE HE ObUIH
W3BECTHBI WIM He (QurypupoBanu B paboTax CHCTEMaTHYECKOTO XapakTtepa. Tak, B
KOCTEHOCHOM ciioe MecTtoHaxoxaeHus [lonrys VI (OpenOyprckas o06yacTb) y T'paHUIBI
CEBEPOJIBUHCKOIO U BSITCKOTO SIPYyCOB ObLTH OOHAPYKEHBI CYXOHEILIbI, TI0A00HbIe S. typica —
BUY-UHJEKCY OJJHOMMEHHON BEPXHEBATCKOW 30HBI, HO OTIIMYAIOIIMECS OT HEro HaludueM
OJIHOTO IIWIA W PE3KO BBIPAKEHHOM aCUMMETPHUEH B MECTOIOJIOKEHUM MAaKCUMalIbHOU
BBIMIYKJIOCTM Ha pasHbIX cTBOpkax (BoponkoBa, 2011). Tam ke BCTpeTHJICS BHJI
Praesuchonella libera Mishina, ob6namaroruii pe3KMM CKOCOM B 3aJHEOPIOIIHONW YaCTH
PaKOBMHBI, YTO 3aMETHO OTJIMYAET ero OT JpYrux MpeacTaBuTeneil HaacemeiictBa. U3
BEepXHETaTapCcKuX oTiokeHnit Aktroounckoro [puypanss H.H. Ctapoxuinosa (1967) onucana
Bua Suchonella pestrozvetica, moxoxuii Ha P. libera, HO uMerommii MmMN WM YIIKO B
3aJJHECITMHHONW YacTH pPAaKOBHHBL. B BBIOOpKaX W3 psiia MECTOHAXOXKICHUH B BSTCKUX
OTJI0XeHUsAX Bonro-Ypanbckoro pernoHa ObUTH OOHapy)KEHBI CYXOHEJUIbl TPYIIEBHIHON
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dbopMbI, UMEIOIINE 3aKPYTJICHHBIN MepeaHuid KoHel (IpU BUIE CBEPXY) - B OTIIMYHE OT
OCTAJIbHBIX CYXOHEJUIOMJIEH, MMEIOIIMUX OCTPOYrojibHylo (opMy mepeaHero KoHma. Panee
aHaymoruaHoro crpoenus Buj - Suchonella spizharskyi omucana H.I1. Kamesaposa (1961) u3
Ka3aHCKOTO sipyca monyocTpoBa KanuH. Tak ke B Ka3aHCKUX HEMOPCKHX OTJIOKEHHSIX
[Ipukacnmiickoit BnaguHbel U Bosro-Ypanbckoro peruoHa HamMu OOHApYXEHBI BHJIBI poja
Praesuchonella, umeroniue nmu30oBUAHYO (TIpH BUAE CBEpXY) GOpMy pPaKOBHHBI, OKa3ajloCh,
yTto 3TO BHepBbie 3ameTmwia 3.J[. bemoycoBa (1963), oTMETHB, YTO y ONHMCAHHBIX C€HO
HECKOJIbKMX HOBBIX BHIOB ‘“‘HaumOoOJbIIast BBITYKIOCTh PACIONOXEHA B CpEAHEH dYacTu
PaKOBHHBI, ITOCTENIEHHO YObIBas K NepeaHemMy W 3aaHeMmy koHmam™ (c. 113) wim “pakoBuHa
pPaBHOMEPHO BBIMTYKJIasi, HAaNOOJIbINAs BRITYKJIOCTh IPHYpOYeHA K cpeaneii uactu’ (c. 120), uro
NOATBEpXKJaI0Ch (ororpagusmMu opuruHanoB. Takum o0pa3oMm, ObLIM MOJNy4EHBI HOBBIE
JaHHbIE TO MOP(OJOTUN CYXOHEIUIOMACH, KOTOPbIE MOXHO OBLJIO TPHUBIEKATH IS
JMarHOCTHKHU TaKCOHOB (Tabnuma 1).

AHanu3 cTpoeHus 3aMKa, pacCMaTPUBAEMOro B KauecTBe mpu3Haka poaa (OCHOBHI ...,
1960; IIpakTuueckoe pyKOBOJACTBO ..., 1990), mokasai, 4yTo y CyXOHEJIOHAEH B LIEIOM OJHH
THUI 3aMKa — OJIHOZJIEMEHTHBIN JKEI0OKOBO-BAJIMKOBBIHN, IPHUYEM KETO0OOK, HAXOAAIIHICS Ha
MEHBIIICH, OXBAaThIBAEMOI CTBOPKE, MPOXOAUT Yepe3 BECh CIIMHHOMN Kpaii, OTKPBIBASICh HAPYKY.
bnaromapss 3ToMy 4YeTKO BHIHA JIMHUS OXBara, MPOTATHUBAIOUIASCA OT 3aJHECIHHHOTO [0
NEPEeTHECIMHHOTO0 KOHIIOB 3aMOYHOTO Kpas. JIumb y HEKOTOphIX (JIMH30BHIHBIX)
Praesuchonella 3amok otin4aercs Tem, 4T0 OpUEHTUPOBAH CYOrOPU30HTAIBLHO H €T0 JKEJI000K
HE OTKpPBbIBAETCS HapyXy. B 11emom 3aMok (ero JinHa, MoJ0KeHHEe OTHOCUTEIHHO TOPU30HTA,
XapakTep COWICHEHHUs C TIEPEIHUM U 33/IHUM KOHIIAMH) OKa3bIBA€T CYIIECTBEHHOE BIUSHHE HA
dbopMy pakoBHHBI B OOKOBOI MPOEKIMH, KOTOpas paccCMaTpUBAETCs KaKk HauOoliee BaXKHBIM
npu3Hak Buaa. OCHOBHBIM KPUTEPHEM JJS POAOBOM AMArHOCTHKH SIBJISIETCS, MO HAlIeMy
MHEHUIO, (opMa PAaKOBHUHBI B BEPTHUKAIHHON MPOEKIIMU, U3MEHEHHSI KOTOPOI OMpPEeNeNsitoTCs
MIOJIOKEHUEM U BEJIMYMHON MaKCHMaJIbHOH BBITYKJIOCTH, HACHTU(DHUIIMPYEMON C BEIBOJKOBON
kaMmepoil. O4YeBUIHO, YTO MHIpAlMsl BHIBOJIKOBOM KaMephbl OTPa)KaeT Ba)KHbIE MOMEHTHI B
HBOJIIOLIMU CYyXOHEJUIouAeH. JIOMOTHUTENIBHO MOTYT OBITh HCITOJIB30BaHbl TAKHE MPU3HAKU KaK
dopma nepeaHero KoHua (IpU BUAE CBEPXY) U 3JIEMEHThl ME30CKYJBITYpPBI, CYIIECTBEHHO
BIMSIOLIME HAa (popMy (OUepTaHMs) pAKOBUHBI B BEPTUKAIBHON POEKLINH.

B pesynbrare mnpoBENEHHBIX HCCIEAOBAaHUI OBUIM CYIIECTBEHHO paCIIUPEHBI
NpEJCTaBICHUS O THIAX pAKOBHH CYXOHEUIOMJEH W TpH3HAKaX, HPUTOAHBIX IS
UCIOJIb30BaHUSI B TUArHOCTHUKE POJIOB U YTOYHEHHMH POJOBOM CTPYKTYphI HajceMeicTBa.
N3sygyennsie Suchonelloidea 6bun mompasneneHsl 1mo (opMe BEpTHKAIBHON MPOCSKIIMU
paKoBUHBI Ha 4 TPYNIbl — JIMH30BUIHBIC, KAIUICBUAHbBIC, KIMHOBUIHBIE U TPYIICBUIHBIE
(rabmuua 2). Hambonee dveTko 000COONSIOTCS IJMH30BUIHBIE CYXOHEIIOHIEH, KOTOpBIE
BbIJICTICHBI B HOBBIN poa Kazaniella (na3Banue posna o crparurpadudeckoi mpuypoYeHHOCTH)
¢ tunoBbiM BugoM Darwinula belebeica Belousova. Cyxonemnonaen karieBuaHON (HOpMbI
otHecenbl .M. MonocroBckoit k poay Praesuchonella (tunosoit Bun Darwinula nasalis
Sharapova). KnunosuaHast popMa pakOBHHBI CBSI3bIBAETCS, MPEXkKIE Beero, ¢ pogom Suchonella
U ero THIoBbIM BuioM S. typica Spizharskyi, oTauyaromumMucs MakKCUMaIbHOHN BBITYKJIOCTBIO
B 3aJHEOPIONIHOM 4YacTH, OCIOXKHEHHOW OJHUM-IBYMsI IIUMOBUIHBIMH BBIPOCTaMHU.
KnunoBuaHyo (opMy MMEIOT TakKe HEKOTOpble BHIbI poxaa Tatariella (tumosoit Bum T.
emphasis Mishina), u Bux Praesuchonella pestrozvetica, npuHsATHIH 3a TUTIOBOI BHJ HOBOTO
pona Aktobella (Ha3Banue 1aHO O MECTY MEPBBIX HaXO0K BONMM3K . AkToOe B Kazaxcrane),
JUTSE KOTOPOTO XapaKTEPHO MPUCYTCTBUE B 33 JTHECTUHHON YacTHU PAKOBUHBI 00Opa30BaHUS TUTIA
WA WK yIIKa U CHJIBHOTO CKOca B 3aaHeOpromHol vactu. Bamuanocts poma Tatariella
BBI3BIBAET HEKOTOPHIE COMHEHUSI.

B Hapymienne npuHIHITA €TMHOTO OCHOBAHHUS B KJIACCH(HKAIINN B HACTOAIIEE BPeMs K
poxy Suchonella oTHocsiTcst cyxoHemI0NIeH He TOIBKO C KITMHOBHIHOM, HO ¥ C TPYILIEBHIHON
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pakoBuHOW. OCHOBHasi Macca BHUJIOB C TPYHIEBUIHON (OPMON pPaKOBUHBI MMEET OCTPHII
(OCTPOYroNIbHBIN)  MEpEIHUM  KOHEI[ M  TOJNBKO HEKOTOPhIe  BHJBI  OTJIMYAIOTCS
HIMPOKO3aKPYIJICHHBIM ~EPEIHUM KOHIIOM. Ha 3TOM OCHOBaHMHM BH[bI, HMEIOIINE
IPYIIEBUIHOE OYEPTAHUE PAKOBHHBI B BEPTHKAIBLHON MPOEKIIUK H OCTPOYTOIbHBIN TIEpeTHHIMA
KOHEII BbIeIeHbl B HOBBIN pox Parasuchonella (nasBanue poma or Suchonella) ¢ TumossiM
Buzom Suchonella blomi Molostovskaja. Buabl Takke ¢ TrpyIIEBUIHBIM OYEpTaAaHHEM
PAaKOBUHBI, HO C MIMPOKO 3aKPYIJICHHBIM MEPEIHUM KOHIIOM OTHECCHbI K HOBOMY POIY
Caninella (na3Banue poma 1Mo MecTy MEpBBIX HAXOJOK Ha MOJyocTpoBe KaHWH) ¢ THUIIOBBIM
sBugom Suchonella spizharskyi Kashevarova. I'pymeBuanbie cyxoHemionaen ¢ OyropkoM B
Cpe/He- WK 33 JHECIIMHHON YacTH pakoBHHBI BoieneHbl .M. MosocToBckoi B poa Dvinella
¢ TunoBeIM BuoM Suchonella cyrta Zekina.

B pesynbrate MpOBEIEHHBIX HCCIACIOBAaHHI IMOJy4YeHa HOBas pPOJOBas CTPYKTypa
nazcemeiictea Suchonelloidea, B coctaB K0TOporo BKJIrOUEHbI 4 M3BECTHBIX U 4 HOBBIX poja -
Praesuchonella Molostovskaja, Suchonella Spizharskyi, Dvinella Molostovskaja, Tatariella
Mishina, Kazaniella gen. nov., Aktobella gen. nov., Parasuchonella gen. nov., Caninella gen.
NOV., 4YTro, B CBOK OYEPEdb, PACIIMPSAET BO3MOKHOCTH MOJCPHHM3AIMM 30HAJIBHOM
crpaturpaduu MepMCKUX HEMOPCKHX OTIIOKEHUH PycCKOM TUTUTHI 10 OCTPAKOaM.
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Tabauya 1. Xapaxmepuvie npedcmasumenu naocemeticmsa Suchonelloidea. @ue. 1 ¢a, b,
¢, d) — Darwinula belebeica Belousova (Kazaniella gen. nov): a — cmpoenue 3amxa na npagoii cmeopke, b — 6uo
CO CMOPOHbBL NPABOTL CMEOPKU, C — U0 CO CMOPOoHbL bprowio2o kpas, d — eud co cmoponwsl cnunnozo kpas. Due.
2 (a, b, ¢, d) — Praesuchonella nasalis (Sharapova in Schneider, 1948): a — cmpoenue 3amra na npasoii cmeopke,
b — 6uo co cmoponwl npasoii cmeopku, ¢ — 6uod co cmoponwl bpowno2o Kpas, d - 610 coO CMOPOHbL CRUNNH020 KDASL.
@Due. 3 (a, b, ¢, d, e) — Praesuchonella stelmachovi Spizharskyi: a — cmpoenue 3amxa na npasoii cmeopke, b —
CMpoeHue 3aMKa Ha J1edoll cmeopke, C — U0 O CMOPOHbL npagoll cmeopku, d — 6ud co cmopoust 6powHO20 Kpas,
€ — 610 co cmoponwl chunnozo kpas. @ue. 4 — Praesuchonella libera Mishina - suo co cmoponwt npasoii cmeopxu.
@uz. 5 (a, b) — Suchonella (?) pestrozvetica Starozhilova: a - 6éuo co cmoponwt npasoii cmeopxu, b - 6uo co
cmoponwl 6piownozo kpas. @ue. 6 (a, b) —Suchonella aff. typica Spizharskyi: a - éuo co cmoponwvt npasoi
cmeopku, b - 6ud co cmoponwt bpiownozo kpas. @ue. 7 — Suchonella (?) sp.: — 6uod co cmoponwsl cnunnozo Kpas.
@uz. 8 (a, b, ¢, d) - Suchonella blomi Molostovskaya: a — cmpoenue 3amxa na npasoii cmeopke, b — 6uo co
CMOPOHbI NPABOT CMEOPKU, C — U CO CMOPOHbL OprowHo20 Kpas, d — eud co cmopowwvl cnunHo2o Kpas. @ue. 9
(a, b, c) — Dvinella sp.: a - sud co cmoponwl aesoti cmeopku, b - 6ud co cmoponwvl bprowno2o kpas, € — 6uod co
cmoponwt cnunnozo kpas. @ue. 10 (a, b, ¢) — Caninella ochevi gen. et. sp. nov.; a - eud co cmoponwt npasoti
cmeopku, b - 6ud co cmoponwl 6prowno2o kpas, € — 6ud co cmoponsl cnunnozo kpas. @ue. 11 (a, b) — Suchonella
cornuta Spizharskyi: a - 6uo co cmoponwl npasoii cmeopku, b - 6ud co cmopounwt 6piownozo kpas. @ue. 12 (a, b)
— Suchonella typica Spizharskyi: a - suo co cmoponwr npasoii cmeopxu, b - 6uo co cmoponwt bprowrozo kpas.
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Tabnuya 2 Pazoenenue ocmpakoo Suchonelloidea no ocnoenvim pooosvim kpumepusim.
93



OCTPAKO/Ibl BEHJIOKA TYPKECTAHO-HYPATUHCKOM 'OPHOM OBJIACTH
(FOKHBIU TAHb-IIIAHD)
Muxaiinosa E.JI.

HarmmonansHb1it MIUHEpaIbHO-CHIpbeBOi yHUBepcuTeT «I opubrii» (HMCY), Cankt-IletepOypr,
e-mail: edmich@mail.ru, edmich@spmi.ru

THE WENLOKIAN OSTRACODS OF THE TURKESTAN-NURATA MOUNTIAN
AREA (SOUTHEN TJAN SHAN)

E.D.Michailova
National Mineral Resources University, St Petersburg

HOxHO-TsHBIIAaHCKHE BEHJIOKCKHE OCTPAKOAbI B HacTosIIee BpeMs ci1abo u3ydeHsl. B
JTAHHOM CTaThe MPUBOJATCS MAJION3BECTHBIE CBEICHUS O BEHJIOKCKUX OcTpakoaax TypkecTtaHo-
Hypatunckoit ropuoit ob6mactu IOxnoro Tsub-lllana. OcTpakonbl NPOUCXOAAT U3
KapOOHATHBIX Pa3pe30B MIENb(POBBIX 00IaCTe BHYTPUMOPCKUX OTMEJICH, pacroJiaraBIIuXcs
Ha KbI3pUTKyMO-A1aiickoM MUKPOKOHTHHEHTAIbHOM OJ10Ke B TypKecTaHCKOM YyacTu IPeBHETO
[Taneoazuarckoro oxeaHa. KapOoHaTHble OTIOXKEHHS BEHJIOKa COXPAHWIMCh TOJBKO Kak
M30JUPOBAHHBIC OCTaHIBI TeKTOHHUYECKUX miacTuH (bucke, Ycemanos, 1981).

CymiecTBOBaBIIME OCTPAKOJOBBIE aCCOLMALMU M3YUYEHBI B pa3pe3ax MepUIIKOpCKOn
cuH(pOopMEI (pa3pe3sl Mepunikop, 10KHbIH ckloH Xp. CeBepHbIii Hypatay) u oTiioxxenusx Ori-
Ypatrobunckoro nmokposa (pazpe3 Hcdapa, ceep TypkecraHnckoro xpeoTa).

N3 ornoxennii Bennoka Typkectano-HypaTHHCKOW ropHOW 00JIacTH HW3BECTHO 32
Bura. OHM TMpEeACTAaBICHbl B OCHOBHOM JHJEMHUYHBIMU BHJAMH IPEUMYILIECTBEHHO
nojgokonamopamu; TMaaeokonamMop(dbl COCTaBISIOT MEHbBIIE TPETH BHIOBOTO COCTaBa
(Muxaiinosa, 1971).

W3yueHHble BEHJIOKCKHME OCTPAaKOJOBbIE COOOIIECTBA OBLIM TECHO CBS3aHBI C
OMOMOp(HBIMU TEJaMH; UX OPUKTOIEHO3bI MPOUCXOAAT M3 OPraHOTEHHBIX U OPraHOT€HHO-
00JIOMOYHBIX M3BECTHSKOB, COPMHUPOBABIINXCS B MEJIKOBOJHBIX ydacTKax oTMmesei. brum
YCTaHOBJICHBI CIEYIOIINE SKOJI0ro-(hannaabHble OCTPAKOA0BbIE COOOIIECTBA: MEKOBOAHON
OpPraHOT€HHOU MOCTPOUKH, IIETH(HOBOI0 METKOBOIbsI C OMOCTPOMAMH.

Oxonozo-ghayuanvroe cooduecmseo ocmparoo MeaKo800bsl OPSAHOSEHHOU NOCMPOUKU

D10 co00mecTBO chopMUPOBATIOCH HA MEIKOBOJbE AMIBIHCAICKOTO OHOCTPOMHOTO
MacCHBa U MPOUCXOAT U3 alBIHCANCKUX CI0EB KypOynakckoil cBUTHI. B maHHOM cooliecTBe
000COOISAIOTCS IBE OCTPAKOIOBBIX aCCOLIMAIIHH:

Accoranus 0CTpako, CBsA3aHHas ¢ OpaxuonoaoBeiMu Oankamu Conchidium largum,
C. aff. sculptum. Jlns nee xapaktepusl Rozhdestvenskajites ex gr. messleriformis,
Asiacicatricula varia, Longiscula crassa, latella nuratensis, Tubulibairdia ex gr. lata, Bairdia
pseudosilincula, Pseudorayella cuneata. Accommarysi TPUCYTCTBYeT B OpaxHOIOIOBBIX
paKyIIHsAKaX, Pa3BUTHIX B HWKHEW 4acTH OMOCTpoMHOro maccuBa. CelMMEHTONOTHYECKUE
UCCJIEIOBaHMs YKa3bIBalOT, YTO OCAJKH, COJEpKallhe OCTPaKoIbl, CHOPMHUPOBAINCH Ha
rinyoune 30-50 M B yCIOBUSIX HOPMAIbHOW COJICHOCTH, YCTOWYHMBBIX YMEPEHHBIX TEUCHUH B
NEepUObl 3aMeIEHUS POCTa pU(OCTPOSIINX OPIaHU3MOB.

Accouuanus OCTpaKoJ, XapakTepHas s TJIMHUCTBIX JETPUTOBBIX HW3BECTHSKOB,
3aHHUMAIOLUX MPOCTPAHCTBO MEXY KOPalIOBO-CTPOMATONOPATOBBIMH HocTpolikamu. B Hee
Bxomsat Libumella perspicua. Tubulibairdia ex gr. lata, T. gracilis, Altibairdia polenovae,
Saumella prisca, Longiscula meriskorica. Accomuanusi pa3BUTa B BEpXHEH YacTH
6uoctpomHoro maccuBa. Ocaaku CcOOPMHUPOBAIMCH Ha OYEHb HEOOJBIIMX TIIyOMHAX
BHYTPEHHEH 30HBI OTMENIM U CBA3aHbl C MEPHOJAMH aKTUBHOTO pocTa pUDOCTPOSIINX
OpraHU3MOB.

B koHue BeHJIOKAa B CBSI3U C MPEKPALIEHUEM pa3BUTHA OMOCTPOMHOIO MAacCHBa,
paccMaTpuBaeMOe OCTPAKOA0BOE COOOIIECTBO MPEKPATUIIO CBOE CYIIECTBOBAHUE.
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Kpome TOro, u3BeCTHBI aIOXTOHHBIE 3aXOPOHEHHS OCTPAKOJ Ha TEPPUTOPHUH
YIAJIEHHOTO TIyOOKOTr0 OTKPBITOTO mienbha. OHU CBA3aHBI C BEPTUKAJIBHBIM IEPEMEIICHUEM
PaKOBHUH U CTBOPOK OCTpaKoa U OHMOKJIACTHYECKOTO Mar€puraja BOOAHBIMU ITIOTOKaMH. K Ttakum
3aXOPOHCHUAM OTHOCATCA acColuallui M3 Ppa3pe30B Mepmmcop, MNpoucCxondmue m3 JIMH3
00JIOMOYHBIX H3BECTHSIKOB BHYTPU TII€CYaHHUKOB raBajiIbOETCKUX CIOEB H U3 JIMH3
OMOKJIACTUYECKUX H3BECTHSIKOB Cpear UYCPHBIX IINUTYATBIX HU3BCCTHAKOB CpeHHeﬁ qacTu
abapTkaHckux cioeB. B mux mpucytctByror Longiscula meriskorica, L. kandaensis, latella
nutatensis, Tubulibairdia ex gr. lata, Libumella perspicua, Altibairdia polenovae,
Condracypris abushikae. JlanHble accomManuud COCTOAT U3 HEOOJNBIIOrO KOJINYECTBA BUJIOB,
MIMPOKO PAaCIPOCTPAHEHHBIX TOIBKO B COOOIIECTBAX OMOCTPOMHOIO MacCHBa.

Oxonoeo-gpayuanvHoe  coobwecmseo  oCmpaxkoo  uenb@Ho8oco
buocmpomamu.

HaHHOG COO6H.[CCTBO C(l)OpMI/IpOBaJ'IOCB B JO0CTAaTOYHO MCEJIKOBOIAHBIX YCIOBHAX
OTKPBITOTO KapOOHATHOTO Iedb(a W MPOUCXOIAT W3 JETPUTOBBIX M OPraHOTEHHO-
00JIOMOYHBIX U3BECTHSIKOB ,Z[aJIBHHCKOﬁ cBUTEL. OHO CBSA3aHO C yY4aCTKaMH, pacCIIOJIOKCHHBIMU
MCKAY MCIKUMHU BOAOPOCICBO-KOPAJTIOBO-CTPOMATOIIOPATOBBIMHA 6I/IOCTpOMaMI/I, Pa3BUTBIMU
Ha MEJKOBOJHBIX ydYacTKax menb(poBoro ckiona. CooOmiecTBo mpencrasieHo Longiscula
crassa, Pullvillites porosus, Libumella perspicua, Rozhdestvenskajites ex gr. messleriformis,
Asiacicatricula varia, Spinibeyrichia cf. prima, Bairdiocypris matsensis, Pseudorayella
cuneata, P. curta, P. magna.

COO6H.I€CTBO IMMPEKPAaTUJIO CBOC CYIICCTBOBAHNUEC B BCHIIOKC.

MENK0B0O0bsL C

MCIKOBOAbEC o
danuanbHeIC | OpPraHOre€HHOM IOCTPONKH menb(HoBoe YI[aJEeHHI)II/I N
00CTaHOBKH Ha KapOOHATHOU MEJIKOBOJILE FiTyOOKUi OTKPLITHII
miaTdopme ek
Cy0aBTOXTOHHBIH Cy0aBTOXTOHHBIH AJIOXTOHHBIN
Kyp6ynaKCKI/II71 KOMIIJICKC: HI/I)KHG,Z[aJ'IB}IHCKI/Iﬁ HI/DKHCa6apTKaHCKI/II‘/‘I
Longiscula crassa, L. KOMILJIEKC: KOMILJIEKC:
- meriskorica, L. kadaensis, | Longiscula crassa, Longiscula
z 5 | Pullvilillites porosus Pullvilillites porosus, meriskorica,
5 = | latella nura- tensis, Libumella perspicua, L. kandaensis,
S ,; Tubulibairdia gracilis, T. | Rozshdestvenskajites latella nutatensis,
§ E ex gr. lata, Rozshdestven- | ex gr. messleriformis, | Tubulibairdia ex gr.
= S | skajites ex gr. Asiacicatricula varia, | lata, Libumella
g, S | messleriformis, Spinibeyrichia prima, | perspicua,
E‘ EE Spinibeyrichia cf. prima, | Bairdiocypris matsen- | Altibairdia
O Asiacicatricula varia, sis, Pseudorayella polenovae,
Libumella perspicua, cuneata, P. curta, Condracypris
Aparchites (?) foveatus P. magna abushikae
Saumella prisca, Bairdia
(?) pseudosilincula,
Pseudorayella cuneata

Tabauya. Bennokckuee ocmpakoooguvle komniekcwl Typxecmano-Hypamunckou

20pHOU 0bracmu

Crnemyer OTMETUTH OOJIBIIOE CXOJCTBO OCTPAKOJOBBIX COOOLIECTB W3 MEIKOBOJBS
KPYITHOTO KOPaJUIOBO-CTPOMATOIOPATOBOIO OHOCTPOMHOIO MaccWBa W M3 IIETb()OBOTO
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MEJIKOBOJIbSI C MEJIKHMH BOJIOPOCIEBO-KOPAITIOBO-CTPOMATOTIOPATOBBIMU  OMOCTPOMAMH.
CoobmectBa umeror 10 70% oOumx BUIOB. DTO CBUACTEIBCTBYET O TOM, YTO COOOIIECTBA
ObUIM CBSI3aHBI B OOJIBIIICH CTEIICHU C THIPOAMHAMUYECKON 00CTaHOBKOW M TPYHTaMH, a HE C
HACCIIAIOIHUMU UX OPraHu3MaMHu.

Takum o0Opa3om, BO BTOpPOW IIOJIOBHHE BEHJIOKA Ha MEIKOBOJbe HypaTuHo-
TypkecTaHCKUX OTMEJeH, 3aCeICHHOM BOAOPOCISIMH, CTPOMATONOpaTaMU W KOpaIaMd U
OpaxuononaMu c(HOPMHUPOBATUCH YCTOWYMBBIE OCTPAKOJOBBIE COOOIIECTBA, MMEBIITHE MEKITY
c000i1 TecHBIE CBSI3U. MUTpaLus OCTPAKOI TPOXOIHIIA B «CYOIIMPOTHOM) HAIIPABJICHUH B/IOJb
OTMEJIBHOTO MEJTKOBO/IbSI.

Typkecranckas ocTpakogoBasi OMOTa 3HAYUTENBHO OTIMYAETCS OT OMOT M3BECTHBIX
OCTPAKOJIOBBIX IPOBHHIIMK 3TOT0 BPEMEHU HE TOJIHKO Ha POJOBOM YpPOBHE, HO M Ha ypOBHE
Oonee Bricokux TakcoHOB (bazaposa, 1984, Caps, 1980). Hanbosiee 61M3KUM K HEH SIBISFOTCS
OCTPAKOJIOBBIC COOOIIECTBA W3 OPraHOTEHHBIX W3BECTHIKOB BoOCTOWYHOTO CcKiloHa Ypana
(3enkoBa, 1977).
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MEJIOBBIE OCTPAKO/bI IOI'O-3AITAJTHOI'O KPBIMA

Cagseanena 10.H.
@OI'Y HIIII «I'eonoropassenkay, Cankr-IlerepOypr, e-mail: julia-savelieva7@mail.ru

CRETACEOQOUS OSTRACODES OF THE SOUTHWEST CRIMEA

Savelieva J.N.
FGU NPP Geologorazvedka, Saint — Petersburg

Pazpaborkoii  crtparturpadum  MenoBbix omiokeHwit  HOro-3amagHoro  Kpeima
3aHUMAIKCh MHOTHE HccienoBatenu (Auun, 1997; bapabomkun, 1997a,6, 2007; bapabomkun
u np, 2004; ApxagseB u ap., 2002 u ap.). MenoBsie pa3pe3bl XOPOIIO MaICOHTOIOTUYECKU
OXapaKTepU30BaHbI, HO OCTpaKoJaM YAENsIoch HenocTarouHoe BHMMaHue (HemupoBckas,
1972; Kapnyk, Tecakosa, 2010, 2012, 2013). ABTOpOM HU3y4eHBI OCTPAKOJIbI U3 OEPPUACCKUX,
TOTEPUBCKUX, AJIbOCKUX W CEHOMAHCKUX OTIOKeHuM Mexaypeubss benbOexk - Kaua; u
coBMecTHO ¢ E.M. TecakoBoil - U3 anTCKUX OTIIOKEHUM paspes3a r. KpacHas, mexnaypeudbe
Canrup - Anpma (CaBenbeBa, Tecakoa, 2010) (ta6m.1).

Beppuacckuii sipyc. Pacnipoctpanenne octpakoj uzydeHo B pazpese Kabanwmii sor
(monuua p. benpOek) u3 mpociioeB M3BECTKOBUCTHIX MecuaHukoB (CaBenneBa B beppmac.,
2012). B nmwkHelr yactu paspesa BbiieneHbl ciou ¢ Costacythere khiamii — Hechticythere
belbekensis (mog3zona tauricum 3ombl OCCitanica), Ha3BaHHME CJIOCB JaHO IO COBMECTHOM
BCTPEUAEMOCTH  XapaKTePHBIX BHUJAOB W MHOTOYMCICHHOCTH TIPEJCTABHUTENCH BUAA
Costacythere khiamii Tes. et Rach. Kommiekc octpako BkiarouaeT B cedst 38 BumoB 19 poos.
Haubonee xapaktepusie Buasl: Cytherella krimensis Neale, Neocythere dispar Donze, N.
pyrena Tes. et Rach., Pleurocythere (Klentnicella) klentnicensis Pok., C. drushchitzi (Neale),
Hechticythere belbekensis Tes. et Rach., H. moraviae (Pok.), Reticythere serpentina (And.),
Schuleridea aff. juddi Neale. Takconomuyeckoe pa3HOOOpa3We BBEpX IO paspesy
yMEHbIIAeTCS ¥ B BepxHed vactu (30Ha DOisSieri) BcrpedeHsl npeacraButean 15 Bugos 10
ponoB, OOJbIlIasg YacTh BHJOB MEPEXOAUT M3 HIKENIEKAIIUX OTJIOKEHUU, MOSBISIOTCS
enuHuuHbIe npeactaButenu S5 pogos: Cytherelloidea sp., “Bairdia” sp., Paracypris sp.,
Langtonia aff. kashevarovae Neustr., Neocythere sp.A.

I'otepuBckuii sipyce. OcTpakopl U3y4eHbl U3 TIIMHUCTHIX OTJIOKEHHUH JIBYX pa3pe3oB:
B COpocoBoMm Jory (ceBepHee c. ['omyOunka, OacceliH p. benbbek) u B paiione c. Bricokoe
(baccetin p. Kaua) (CaBenbeBa u ap., 2014a). Jns amkaero rotepusa (3ona L. nodosoplicatum)
BoieneHsl ciou ¢ Cytherella parallela mo MHOTOYHCIIEHHOCTH M YaCTOTE BCTPEUYAEMOCTH BH/IA-
uHaekca. Becero B komruiekce ycranoBieHo 60 BUI0B, mpuHaanexamux 28 pogam, 11 ¢popm
HeompeAeNneHHoM poaoBoi mpuHaanexHoctu (Gen. sp.). Kpome Buga-uHaekca xapakTepHbIMU
seisiioresi: Cytherella ovata (Roemer), C. dilatata Donze, C. cavilla Lueb., Cytherelloidea
sincera Kuzn., Bairdia ex gr. projecta Kuzn., Paracypris aff. levis Kuzn., P. sinuata Neale,
Eucytherura (E.) aff. kotelensis Pok., Cytheropteron sp. 1, Exophtalmocythere sp. 1,
Pedellacythere aff. pitstonensis (Weaver). Jlnst BepxXHEro roTepvBa BBIACICHBI CIOH C
Paracypris explorata o mosiBIeHHIO U 4aCTOTE BCTPEYAEMOCTH BHIa-WHAEKca (30Ha S. sayni).
Bcero Berpeuensl npezcTaButeNy 38 BUI0B, npuHapiexanmx 20 ponam (u3 Hux pu Gen. sp.).
Bonbimas gacte BUAOB 0011as C HIDKHETOTEPUBCKUM KOMIUIEKCOM (00mmx 28 BuaoB 15 ponos
u oguH Gen. sp. 5). IlosiBneHNEe HOBBIX BHUJIOB MPOWCXOIUT HA Pa3HBIX yPOBHSX, BCero 12
BuyioB. Jls xomrutekca xapakTtepHbl Buabl: Pontocyprella aff. maynci (Oertli), P. aff.
harrisiana (Jones), P. rara Kaye, Vocontiana longicostata Donze, Tethysia sp. 1.

Bappemckuii sipyc. M.C. Kapnyk u E.M. Tecakoo#i (2010, 2012, 2013) uzyuenst
OCTpaKoJAbl U3 TIIMHUCTBIX OTJIOXKEHUH paspeza Bepxopeube (1. benmas) (mo mamneim E.IO.
bapabomkuHa ¢ KoJleraMu, 3Ta 4YacTh pa3pe3a OTBEYaeT BepXxaM BepXHero Oappema -
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Cpenn3eMHOMOPCKHIT

FOro-3anagnsrit Kpeiv

Apkanbesa, beppuac.., 2012 u 1p.)

CTaHgapT : .
e | a0 (Feon.menbda.., 1984; I'eon.ctp., 1989; 10ro-3 5 K
(Kennedy, |dopavmmudepst | ATnac.., 1997; Bapabomkun, 1997a,6, 2007, ro-sanaJaHbli KpbIM
Lﬁ‘:‘{;jﬂg} (Eglboaizly'gg;ﬁh bapabouikun u zap., 2004; Snun, 1997;
etal. 2014) 1..2006) |Apkaznbes u ap., 2002; beppuac.., 2012 u jp.
o 5| « E g g s| g AMMOHUTBI, aNTHXH, OcTpakomsl
| = = o
gls131(5| 85 HE OenemunThl, hopamurueps! CITION C XapaKTEPHBIH KOMILIEKC
el Puzosia mayoriana, Calycoceras (?) sp., Cythereis kelifensis-| Cythereis kelifensis, Praephacorhabdotus
o a R. 5 Mantelliceras picteti, Mesogaudryceras leptonema Ptaephacorhabdotus carrensis, Cytherella ovata, C. contracta,
< g cushmanil (cenoman, onpezenenns A.A. ArabeksHa B Aac. | carrensis Long()cyfhere/[u para[/ela, Bairdia pseu-
g b= a 1997); f’u:mia planulata, Schloenbachia varians ) doseptentrionalis, B. cf. simplicatilis,
b S S|  |(pannmii cenoman, Kpasuos, 4 Vv, Macrocypris sp. A, Pontocyprella inflexa,
8 g R 2| [|Wamvos, 1982); & Cytheropteron pitstonensis, Cythereis aff.
13} el Q|  |onpen. tdopammmndep H. Typ ) condemiensis, Dumontina? sp.,
& reiehel (Tur et al., 2000) Planileberis? sp., Asciocythere auljatensis
% Anapuzosia naidini, Anisoceras perarmatum, Desmo- CIMHUYHBIC
.4 X ceras latidorsatum, Hamites virgulatus,Lechites more-| Cytherella sp.. Bairdia s
§ & Rotalipora ti, Mariella bergeri, Mortoniceras (M.) rostratum, M. 4 . .p" - Dss
= p S B. cf. simplicatilis
\obs [S¢ § . S (Durnovarites) cf. perinflatum, M. (D.) vraconense, HE BbIJIC/ICHDI st G
2= -£| appennica 2 Ostlingoceras puzosianum, Stoliczkaia (St.) clavigera
5Sl= = i (onpenenenns A.A. Arabeksna B CaBesibeBa u 1Ip..
<< é i S P ; 2014), onpen. opamurmdep H.Typ (Tur et al., 2000
2 ES '“.E Mortoniceras (D.) perinfl M. (D.) postinfl Bythoceratina  [Cytherella ovata, C. exquisita, Bairdia
8E S| [ - (BapaGounn, 1997; BapaGoum  zp., 2004; bicuspidata ex gr. projecta, Robsoniella minima,
é% S, 1997) 7 3 Pontocyprella rara, P. cf. superba, Cythe-
S / ropteron latebrosum, Loxoella varialveola
Poic: ta (a6, Kapnyk, Tecaxosa, 2012, 2013)
i e Cytherella ovata, C. exquisita, Bairdia?
_ﬁ_: ” oRRRR S e sp-4, Pontocyprella rara, Cytheropteron
g 5= N. semicanaliculatus, Aucellinal ... NC7 (Ka latebrosum, Cytheropteron ventriosum,
£8 i w |caucasica, ycnosro otnecebl| ;) = ;Oiqu;,SB Exopht halm(.)cylhe re sp.1,
§ 8| £ |« 30se Acanthohoplites nolani| - 0P <1< ) Loxoella varialveolata (Bepx.anr,
=< == 2 |(bapaGoukus 1 1p.. 2004) Kapnyk, Tecakosa, 2012, 2013)
E T E | |1 troceidea E ammonutst: Tropaem hillsi; Aconeceras nisum. Cytherella Cytherella infrequens, C. krimensis,
é. =3 >§ | Komriekcnl opamMuHUdEPOBBIX 30H: infrequens Bairdia sp. 4, Pontocyprella rara, Bytho-
= g é'E T |G. algerianus| T = Leupoldina protuberans; Globogerinelloides e ceratina bicuspidata, Progonocythere
5 ‘g -g q!:)f 5 = algerianus; Hedbergella tlfoceldea e ) lecta, Eucytherura sp. A, E.ex gr.
2 B & ferrealensis | = (ﬂl_"l’ﬁa‘l*gg’7 .];86- r“’{‘-“P--- 1982()606 \&) ardescae, Pedicythere sp.,
28 [ L 1% S ) S W e ﬂf)_ L Tethysia chabrensis inflata
e by 3_IBORARTSAELE DEEAEIRA_ 22 2 R obsoniella mimmal peyIeCTIeIoc pasmiTe covCythey
el 12 IB blowi-H.bollii| = EBCLa.apucasg, & 5 = ridae; Cytherella infrequens, Bairdia ex gr.
P Qe ——1 ) (I'opGaumuk, 1986; NC5D (n.ant, Kapnyk, > B 5
= oy H. htica bapaGourkus i 1p., 2004) Tecarosa,2010,2012, 2013 ; uminosa, P acuta, P: rodewaldensis, Proto
:SE_H (Patrulivsiceras aff. sulcistratum. P tenue, P uhlig cythere propria,(BepX.4actb B.0ap. - H.IT,
= £34 {{Sap1061»‘ancocergS_St_tbgzgrglrgrgm wap. _ _ __ _ — [Kapryk, Tecakosa, 2010, 2012, 2013)
== apAVOLIIHH ORT Protocythere triplicata, Brachycythere
|E|E -, 2004 . . i il icata,
& E 24 AP ) | Patruliusiceras uhligi, ngﬁ%);/tt%grr% ttl)‘lal?'PeCl%tl?lm barremium, Pedicythere longispinum,
S| HESE NCSD nnnset NCSE| g ==~ |Dorsocythere stafeevi, Bairdia spl.,
e EIETE (Kapriyx, Tecaxosa, | s = B. sp.2 (Bcero B KomIuiekce 22 Buja)
£ 2% 2010, 2012, 2013) & (HmK.yacTh Bepx.Oappema, Kaprmyk,
3=2 = TecaxoBa, 2010, 2012, 2013)
s [ & | anruxu: Lamellaptychus angulicos}tams ) Paracypris Paracypris explorata,
=S, 2 | (vuorouncn.), Phyllopachyceras eichwaldi, 1 Pontocyprella rara, P. aff. maynci,
=1 Esk=) Z | P. prendeli, Ps tuckenbergi explorata ioi
% ;\%‘ = (' % S 10, Baab 4 = P. aff. harrisiana, Eucytherura ardescae,
% 7B S| BapaGourarn, 1997, 2007 u 2p.) Vocontiana longicostata
5 B 110 HaxoaKam Lyticoceras cryptoceras Cytherella Cytherella parallela, C. cavilla, C. ovata,
SWPE . . y s o s i
=l 3 1 CTPATHIPAQUYECKOMY MOJIOKEHHIO OTHECEHBI arallela C. dilatata, Cytherelloidea sincera, Bairdial
= 871 E Kk 30He Lyticoceras nodosoplicatum p¢__ iy ex grprojecta, Paracypris aff. levis,
§ g 2 s (matka V, bapabourkit, 1997 B Ouepki..) 2 P. sinuata, Eucytherura (E.) aff. kotelensis,
= i) = 2 . Exophtalmocythere sp. 1, Pedellacythere
2 il aff. pitstonensis, Cytheropteron sp.1
Neocosmoceras giganteus, Cytherelloidea sp., “Bairdia” sp.,
‘= N. cf. transfigurabilis, Paracypris sp., Neocythere sp. A,
'z ﬁé’é’ég; :1‘1 i;’(;‘:: ; :‘;lubt(}):l; ](i"OMOHa HE BbIJICJICHBI Langtonia aff. kashevarovae
B g (Bonpeﬂeneuzlz)u] ?.B. Aijxa:(bena.
eppHac.., W ap.
S 4
!:34 5 Da/maf‘i(‘erja; Iam'iumlr. D. belbekense, D. sub- Costacy‘there khiamiil Cytherella krimensis, Neocythere dispar,
% ] |a] toucasi, S{)mceras obllquelol?atum, Protetrago- _ Hechticythere N. pyrena, Pleurocythere (Klentnicella)
2| |8 wites tauricus, Haploceras climatum, Pivchophvt) pelvoyonsis | Klentnicensis, Costacyihere khia,
*?.) ra‘:;i_"gf; });fr;:;;:ll::jnll(;”()’:u';o(:{ail[l)iﬁlléx;a« C. drushchitzi, Hechticythere belbekensis,
Oo siceras tauricum, (onpexenenis B.B. H. moraviae, Reticythere serpentina,

Schuleridea aft. juddi

Tabnuua 1. Cxema pacunenenus 6eppuac-ceHoMaHckux otinoxenui FOro-3amagnoro Kpeima
Y KOMILJICKChI XapaKTePHBIX AMMOHUTOB, allTUXOB, OEIEMHUTOB, (hopaMHHUDEDP, OCTPAKO/L
(mannble o ocrpakogam: CasenbeBa, Tecakosa, 2010 ¢ nononH.; CaBenbeBa B beppuac..,
2012; CasenbeBa u 11p., 2014 a, 0)
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— 30 MxMm — 30 MKM — 30 MKkM
Tabmuua 2. OcTpako/ibl U3 CpeIHeaNTCKUX oTIoKeHui paspesa . Kpachas (c. [laprusansl, FO3 Kpeim).

1-3. Cytherella infrequens Kuznetsova, 1961; 1. 00p.15-1, neB.ctB.; 2-3. 00p.15-2, pak.ciesa; 4. C. ovata (Roemer,
1841), 00p.15-2, mpas.ctB.; 5. C. dilatata Donze, 1964, 00p.15-2, neB.ctB.; 6. Bairdia sp.4, 00p.15-2, pak.cripasa;

7. Pontocyprella rara Kaye, 1965, 06p.15-2, pak.cupasa; 8-9. Eucytherura sp., 00p.15-2, nes.cts.; 10. Bythoceratina
bicuspidata (Grundel, 1964), 06p.15-2, mpas.ctB.; 11. Eucytherura ex gr. ardescae Donze, 1965, 00p.15-2, neB.cTB.;
12. Eucytherura sp. A, Pok., 1973, 00p.15-2, nes.ctB.; 13. Pedicythere sp., 00n. pak.ctipaBa; 14-16. Cytheropteron
ventriosum Karpuk et Tes., 2013, 00p.15-2, pak.cnipasa; 17-18. Tethysia chabrensis inflata Donze, 1976, 06p.15-2,
pak.cripasa; 19. Brachycythere? sp., 00p.15-2, neB.cts.

100 MKM

HIDKHEMY U HuzaM cpeqHero anta (bapabomkus, 1997; bapabomkun ap., 2004, SImmnonbckas
u ap., 2006 u ap.). Jus HUKHEH 4acTH BEpXHEro Oappema BbIeNeHbI ciou ¢ Protocythere
triplicata - Brachycythere barremicum, Bcero B komiuiekce oOHapyxeHO 22 BHIA, CPEAU HUX
HoBeie: Pedicythere longispinum Karpuk et Tes., Dorsocythere stafeevi Karpuk et Tes. s
BEpXHEH 4acTH BepXHEro OappeMa — HUXKHETo alTa yCTaHOBIIeHBI citon ¢ Robsoniella minima,
JUISL  KOTOPBIX XapaKTEepHO pa3BUTHUE MPEUMYIIECTBEHHO MpEJCTaBUTENEed ceMeicTBa
Cytheruridae, Taxxe Bctpeuenst Bunsl: Cytherella infrequens Kuzn., Bairdia ex gr. luminosa
Kuzn., Paracypris acuta (Cornuel), Protocythere propria (Shar.), Parexophthalmocythere
rodewaldensis Bart. et Brand.

Antckuii sspyc. ABropoM coBmecTHO ¢ E.M. TecakoBoil U3yuyeHO pacnpocTpaHEHUE
OCTpaKoJl M3 TIMHUCTHIX oTinoxkeHui r. Kpacnas, c. [laptuzanckoe (cpegnuit anrt, 30HH E.
martini, P. melchioris) (Casenbesa, TecakoBa, 2010). [To MHOTOYHCICHHOCTH XapaKTEPHOTO
sBuga Cytherella infrequens Kuzn. BeiieseHbl ogHOMMEHHBIE CIIOH. Bcero B KoMILTEKce
ycranoBieHo 14 BumoB — 11 pomos, cpemu nux: C. krimensis Neale, Bairdia sp. 4,
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Pontocyprella rara Kaye, Bythoceratina bicuspidata (Grundel), Eucytherura sp. A Pok., E. gr.
ardescae Donze, Progonocythere lecta Kuzn., Tethysia chabrensis inflata Donze, Pedicythere
sp.

M.C. Kapnyk u E.M. TecakoBoii (2012, 2013) O6butn ucciegoBaHbl TIUHBI B Kapbepe Yy
c. Mapsuno. Jlyis BepxHero anta ycraHoBjeHbI cjiou ¢ Cythereis omnivaga (3ona A. nolani),
XapakTepHbIMU BUIaMu koMiutiekca seistrotres: Cytherella ovata (Roemer), C. exquisita Neale,
Pontocyprella rara Kaye, Cytheropteron latebrosum Kuzn., C. ventriosum Karpuk et Tes.,
Exophthalmocythere sp.1., Loxoella varialveolata Kuzn.

Aabockuii sipyc. M.C. Kapnyk u E.M. Tecakopoit (2012, 2013) mis anbOCkux
OTJIOXCHUH BbIIeNeHbl ciion ¢ Bythoceratina bicuspidata (kapbeps! riiuH y ¢. MapsuHO U Y C.
[Taptu3zanckoe). XapakTepHbIMU BuIaMu Kominiekca sisisitores: Cytherella ovata (Roemer), C.
exquisita Neale, Robsoniella minima Kuzn., Bairdia ex gr. projecta Kuzn., Pontocyprella rara
Kaye, P. cf. superba Neale, Cytheropteron latebrosum Kuzn., Loxoella varialveolata Kuzn.
(BepxHsisl 4acTh BEPXHEro ayb0a, mo bapabomkud u ap., 2004).

ABTOpOM H3YUCHBI [IBa pa3pe3a NMOTpPpaHUYHBbIX a0 — CEHOMAHCKHUX OTI0XKEHUM: T.
Jycuna (10KHBIA CKIIOH, anb0-ceHomaH) U yctbe Cyxoro Jlora (mpaBbiii OOpT, CEHOMaH)
(CaBenbeBa u ap., 20146; Tur et al., 2000). OT10KeHHsI TPEACTABICHBI 3¢JICHOBATO-CEPHIMHU,
CPCAHC3CPHUCTEIMU C TJIAYKOHUTOM INCCYHAHHMKAMH, BBIIIC MNCPEXOAAIIMMHA B TOHKO-,
CPCAHCININTYATBIC CCPBIC U TCMHO-CEPBLIC MCPICIIH. B BerHeaJ’IB6CKI/IX OTJIOXCHUIX,
BCTpPCUCHBI eIMHMYHBIC (opMbl TU0X0i coxpannoctu: Cytherella sp., Bairdia sp., B. cf.
simplicatilis Lueb. (3ona A. briacensis).

Cenomanckuii sipyc. Beinenensr ciiou ¢ Cythereis kelifensis - Praephacorhabdotus
Carrensis IO COBMECTHOH BCTPCUYACMOCTH XApPaKTCPHbBIX BHIOB. KpOMe BHUJOB-UHACKCOB
obuapyskensl: Cytherella ovata (Roemer), C. contracta (Veen), Cytherella parallela (Reuss),
Bairdia pseudoseptentrionalis (Mertens), Macrocypris sp.A, Pontocyprella inflexa Gruendel,
Cytheropteron pitstonensis Weaver, C. aff. condemiensis Breman, Dumontina? sp.,
Planileberis? sp., Asciocythere auljatensis Andreev.

Haubonee mnonHO ocTpakogamMu OXapakTepU30BaHbl OeppuaccKkue, TOTEpUBCKHE,
AIlITCKUEC U CCHOMAHCKHE OTJIOXKCHUA. BBII[GJ'IGHBI 6I/IOCTpaTI/IFpa(1)I/I‘-ICCKI/IC ImoApa3aACiiCHUA B
paHre cIoeB C, YCTAHOBJICHBI XapaKTEPHBIE KOMIUIEKCHI. M300paskeHHs] OCTpaKoa CpPEeIHEro
anrta FOro-3anaanoro KpeiMa npuBeeHs! Briepsbie (Tabm.2).
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PA3ZBUTHUE NPEJICTABUTEJIENA CEMEWCTBA WELLERIELLIDAE
(OSTRACODA) HA PYBEKE JJEBOHA U KAPBOHA CEBEPA YPAJIA

Cob6oaes /I.b.

Wucturyt reomornn Komu HI] VpO PAH, CrikTeiBKAp,
e-mail: dbsobolev@rambler.ru

DEVELOPMENT OF THE FAMILY WELLERIELLIDAE (OSTRACODA) AT THE
TURN DEVONIAN AND CARBONIFEROUS IN THE NORTH OF URAL

Sobolev D.B.

Institute of Geology Komi SC UB RAS, Syktyvkar

B pe3ynbTare MHOTOJIETHUX MCCIEIOBAHUN OCTPAKO U3 Pa3pe30B BEPXHETO JE€BOHA U
HIDKHETO0 KapOoHa ceBepa Ypana ObLI HAKOIJIEH MaTepual 1O HMX CTpaTUTpaPuiIecKomMy
pacrpoCTpaHEHHIO M BHJIOBOMY pa3zHooOpasuio. B  nmaHHOI pabore MBI paccMOTpUM
npencraButeneii cemeiictBa Welleriellidae Abushik, 1971, Gonblas 9acte M3 KOTOPBIX K
M03/IHEMY JICBOHY yXe BBIMUpaeT. Haxoku 3ol rpymbl ayHbl IPUYPOUEHBI K OTIIOKEHHSM,
c(hopMHUPOBABIIMMCS Ha CKJIOHAX BHYTPHIIETH()OBHIX BIAANH U B 00Jiee yriyOJeHHBIX YacTIX
BIAJUH, M B OCHOBHOM mpencraBieHsl poxom Armilla  Buschmina, 1975. Hx
cTpaturpaduyeckoe pacmpenescHre Mo pa3pe3aM B O0OOIIEHHOM BHJIE, COMOCTABJICHO C
KOHOJIOHTOBOM 30HAJIBHOCTBIO U MPUBEIEHO Ha pucC. 1.

Hauunnas ¢ mo3aueii dassl postera mosisisercst Bua Cornigella? verrucosus Sob., panee
YCIIOBHO OTHECEHHBI aBTOPOM K 3TOMY POJIY, HO, CKOpEe BCEro, SIBJISIOIIMICS HOBBIM B
coctaBe cemeiictBa Welleriellidae (Cob6omnes, 2014). DToT BUa uMeet cinabo 000COO0ICHHYIO
KpymuHy (y rerepoMop@) u BIIOJIHE 3aKOHOMEPHOE pacrpezesieHue OyrpoB mo jomactsm L1,
L2 u L3 (Tab6mx. I, dur. 1-4).

Yyte mo3xke, co cpeaHer (a3l expansa, mosiBisitorces Buabl Armilla alveolata, A.
septatus u A. decorata. Bua A. alveolata mmeer HekoTOpoe MOP(OIOrHYECKOE CXOIACTBO C
C.? verrucosus CcBOMM OYEPTAHHWEM, XOPOIIO BBIPAKEHHBIM BEJSIPHBIM peOpoM
U30JIMPOBAHHBIMH SIMKaMH, 00pa3yIOIMMH SYEUCTOCTh ¢ TOJICThIMU Tiepemblukamu (Taom. |,
¢ur. 6-9). Bug A. septatus mopdonorudecku cxozaen ¢ A. alveolata, Ho oTamuaercst OT Hero
criakeHHbIMHU Oyrpamu Ha nomnacTsx L1, L2, L3, a Taxke Oonee BbIpaXkKeHHOHN SYEHCTOCTBIO,
IJIe TIEPETOPOAKH MEXIY siueeK cTtaHoBATCs Oonee ToHkuMH (Tabdmn. |, ¢ur. 10-15). Bug A.
decorata mopdosoruueckn OTIMYAETCS OT BCEX MPEACTaBUTENICH poxa CBOMM pedpoM,
npoTsruBatommMcs ot L1 1o 3aguedprominoii yactu crBopku (Taom. 11, dur. 1-6).

B ¢asy praesulcata nmosisnsirorest mepssie A. uralica, 11 KOTopbIX XapakTepHa TOHKast
pebpucTocTh, napaieabHas cBo0oHOMY Kkpato (Tabm. 1, pur. 7-10). Panee mosBneHue 3Toro
BH/1a OBLJIO M3BECTHO TOJIBLKO ¢ Havana ¢assl sulcata (Coboses, 2005).

B ¢asy sulcata nosasirorcs mepseie A. magnifica, mopdosioruuecku Cxoxue ¢
A. alveolata, Ho ominuaromuecs Oojiee MIMPOKUM BEISAPHBIM pPEOPOM U 3a4aTOYHBIM
peOphIKOM, 00pa30BaHHBIM Teperopoakamu sigeek Ha rpedne L3 (Ta6x. I, ¢ur. 16, 17).
TumnoBoit Bua poaa - A. Sibirica, mosiBiisieTcs B paHHETYPHEHCKUX OTIOKEeHUsAX KOosbIMbI B hasy
duplicata (bymmusna, 1975). Ero mopdonorudeckoe cxoactso ¢ A. uralica HacTobpKo BETHKO,
4TO, CKOPEEe BCEro 3TO OJMH BUJ HO, C PETMOHAJIbHBIMU OTJIMYUAMH, CBOASIIUMUCA K Oosee
CrJIa)KEHHOM M OKpYTJIEHHOHU (hopMe 3aJHecIMHHOro 0yrpa (L3) y ypalbCcKuX TaKCOHOB.

B ¢a3y crenulata mosmistorcs mepseie A. uralica dorsicostula ¢ rpebnem L1,
MPOTATUBAIOIIUMCS Haszaa BIOJb 3amMouHoro kpas (Tao6m. Il, ¢ur. 17). B 3T0 xe Bpems
3apoxkaarorcs u nepseie npeactasutenu Plushkinella vangyrica, mopdonorndecku 0iamskue K
A. uralica, HO yTpaTHBIIHE PEOPUCTOCTh M MPUOOPETIIHE JOMOIHUTEIbHBIC Oyrphl: 1Ba B
cpeaHeli u OpromHo yact L3 u ogun B OpromnHoit yactu L2 (Ta6a. I, ¢ur. 11-16).
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crenulata | is.

Armjlla decorat@ Sob.

duplicata |sundbergi

Armilla magnifica Sob.

Armillalalveolata Sob.
Armillajseptatus Sqb.

sulcata

Armillla uralica dorsicostula|Sob.
Plushkinella vangyrica Sgb.

postera | expansa |praesulcata
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HMHTEPBAJIBI PACIPOCTPAHEHUS B Pa3pesax:
1 p- Banreip = p- CoiBBIO
B p. Koxxum @ p. [loguepem
B pYy4. Koncrantunos

Cr AHJAPTHBIC KOHOJOHTOBBIC 30 HbI

Puc. 1. Pacnpedenenue npeocmasumeneii cemeticmea Welleriellidae na py6eoce oeson/kapbon
cesepa VYpana u ux eeposimuule punocenemudeckue cészu. iS.-isosticha

Takum oOpazom, mopdonorudeckas OIU30CTh PA3TUYHBIX TAKCOHOB OCTPAKO]
MO3BOJIIET BBISIBUTH UX (PUIIOTEHETHYECKHe CBsi3u. Tak, Hampumep, B (DUIOTEHETHYECKOMN
muanu C.? verrucosus - A. alveolata - A. septatus - A.magnifica mporcxoauT mocTeneHHoe
MCYE3HOBEHHE U CTIIAKMBaHUE TPYOBIX 2IEMEHTOB CKYIBNTYPBL. Hapsmy ¢ aTum Habmronaercs
MOSIBJICHHE, YCIIOKHEHHME M Pa3BUTHE STYCHCTOM CKyabnTyphl. A B muuuu A. uralica - A. uralica
dorsicostula - Pl. vangyrica co BpeMeHEeM MOSBISIOTCS JONOJHUTENIbHBIC TpyObIe
CKYJIBITYpHBIE (JOPMBI B BUJIe OYTpoB U pedep M HUBEIHPYETCS peOpHuCTas CKYIbITYpa WUIH
BOBCE HCUe3aerT.
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OcOGEHHOCTBIO TUX JABYX JIMHHUH SBISICTCS TOT (DAKT, YTO MPEAKOBBIC TAKCOHBI JKHITH
JIOJIBIIIE, M 3a9aCTYIO MIEPEKUBATIA CBOUX ITOTOMKOB.

Bunx A. decorata ¢ ycToWuYMBBIMH TpPH3HAKAMH W IPOJODKMTEIBHBIM BPEMEHEM
cymiectBoBanus (expansa-duplicata) passuBascst 060c00JIeHO U €T0 POJACTBEHHBIC CBSI3U TOKA
HE YCTaHOBJICHBI.
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ObBACHEHHUE K TABJIULJAM

Tabnuya I @ue. 1-5. Cornigella? verrucosus Sobolev; 1, 2 — conomun 333/20-40, cmepeonapa, co cmopoiwvl
ne6oti cmeopku, 0op. W22-z3, p. Banewip; 3, 4 — 5k3. 333/27-64, cmepeonapa, cemepomopga co cmopoHul iesoti
cmeopku, 06p. C-32a, p. Cuisvio; 5 —9k3. 333/23-34, dhpaemenm paxosunuvl cemepomopgul (?) co cmopoHwbl 1egoi
cmeopku, 06p. C-32a, p. Coigvro. @ue. 6-9. Armilla alveolata Sobolev; 6, 7 — ox3. 333/23-31, cmepeonapa, co
cmoponbvl npasoti cmeopku, oop. C-32a, p. Cuisvio; 8, 9 — sk3. 333/21-55, cmepeonapa, ecemepomopga co
CMOpOoHbL €60t cmeopKu, 0op. W22-4, p. Banevip. @ue. 10-15. Armilla septatus Sobolev; 10, 11 — sx3. 333/20-
35, cmepeonapa, co cmopoHsl npagol cmeopku, obp. W22-13, p. Bauewip; 12, 13 — ox3. 333/27-58, cmepeonapa,
co cmoponbl esoti cmeopku, 0op. C-29, p. Coigvro,; 14,15 — conomun 333/10-3, cmepeonapa, co cmopomwst npagoii
cmeopku, 06p. 21-25-116, p. Banewvip. @ue. 16-17. Armilla magnifica Sobolev — conomun 337/16-9, cmepeonapa,
co cmopombl npasotll cmeopxu, 0op. 58-6/87, p. Koocum.

Taonuya IT @ue. 1-6. Armilla decorata Sobolev; 1, 2 —ok3. 333/21-10, cmepeonapa, co cmoponwl €60t CMEopKil,
06p. w22-z1, p. Banewvip; 3, 4 — sx3. 333/25-18, cmepeonapa, co cmoponwvl npasoii cmeopxu, oop. C-326, p.
Cuigvro;, 5, 6 — conomun 337/18-22, cmepeonapa, co cmopouwl nesoti cmeopku, o6p. Tn-15/94, pyu.
Konemanmunos. @ue. 7-10. Armilla uralica Sobolev; 7, 8 — cornomun 332/19, cmepeonapa, co cmoponwt npagoii
cmgopku, 0bp. 22-1-3, p. Banevip; 9, 10 — sx3. 333/21-67, cmepeonapa, cemepomopgha co cmoporvl npagoi
cmeopku, 06p. W22-6, p. Banecwip. @ue. 11-16. Plushkinella vangyrica Sobolev; 11, 12 — ax3. 336/14-2,
cmepeonapa, co cmopomsl npasoti cmeopku, oop. 22-1-3, p. Banevip; 13 — 2onomun 332/17, co cmoponsi npagoii
cmegopku, 0bp. 22-1-3, p. Bauewip, 14, 15 — 5k3. 336/14-4, cmepeonapa, co cmoponsl 1e6oii cmgopku, 0op. 22-1-
3, p. Banewip; 16 — k3. 336/14-6, npasas cmeopka ¢ enympenneii cmoponst. @ue. 17. Armilla uralica dorsicostula
Sobolev — conomun 336/13-6, co cmoponwt npasoii cmeopku, oop. 22-1-3, p. Banewip.
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COMPOSITION AND DISTRIBUTION OF THE BOREAL-ARCTIC OSTRACOD
GENUS PARACYPRIDEIS KLIE, 1929
Schornikov E.I.

A.V. Zhirmunsky Institute of Marine Biology, Far East Branch of the Russian Academy of Sciences, (IMB FEB
RAS), Vladivostok

Cpenu ocTpako/1, ONMCAaHHBIX U3 CEBEPHON ATIAHTUKH B KOHIIE 19-ro Beka, M3BECTHO
HEMaJIo0 BUJ0B, KOTOPHIM MPHUITHUCHIBAETCS BEChbMA IIUPOKOE T€OJI0THYECKOE (MUOIIEH - HBIHE)
u reorpaduueckoe (IKUPOKOOOPEATbHO-aPKTHUECKOE, [TUPKYMIIONSIPHOE) paclpoCcTpaHeHHE.
[Tpr MaICO3KOIIOTUYCCKUX U TaneoreorpauyecKux WHTEPIPETANHUIX UM TPUITHUCHIBACTCS
pOJIb MapKepoOB MEPHOJOB IMOXOJOJAHUS KJIMMaTa M Tpacc XOJOJIHBIX NaJeOTeUCHUM.
Cuuraercs, 4To 3TH OOBIYHO MAaccoBble (DOPMBI, JIETKO OMNpeneauMbl (HECMOTps Ha
HaOI0IaeMblii MHOTAA 3HAYUTENbHBIN MOIUMOP(U3M PaKOBUH), U HET HYKIbl B KaKUX-TO
JeTaNbHBIX HCCienoBaHusIX ux Mopdosoruu. C apyroit croponsl, CseitH (Swain, 1963),
0OHapYKUBIIIKI B IUTHOLIEH-TUIEHCTOIIEHOBBIX oTinoxenusx (Gubik Formation) apktuueckoro
noOepexbs Ansicku 43 Buza octpakol, 18 onucan kak HoBble. [1o kpaiiHel Mepe, IATh U3 HUX
MHOTHE COBPEMEHHBIE aBTOPHI CUYMUTAIOT CHHOHMMAaMH BUOB, ONMHUCAHHBIX M3 €BPOMEHCKUX
Mopeii. B pe3ynbrare geTanbHOr0 CpaBHUTEIHEHO-MOP(OIOTHYECKOTO UCCIIEIOBAHMS PAKOBHH
U MSTKOTO Tella SK3EMIUIIPOB OOpeanbHO-apKTHUECKUX BHJIOB OCTPaKOJ W3 Pa3IUYHBIX
MOIYJISIIIAKA TI0 MIPOCTUPAHKIO WX apeasyioB, MBI IPHIILIH K IIOHUMAHUIO, YTO HA CAMOM Jiejic B
OOJBIIMHCTBE CIy4aeB OHU TPEACTABIAIOT COOOK0 CepUHM OJIM3KUX BHUAOB, M IEHTP
MIPOMCXOKICHHS ATOTO KOMIUIEKca (payHbl HaXOIuics B ceBepo-3anaanoi [lamuduke. CeeitH
K€ BO MHOTHUX CIIydasix «yrajanp», BbIIEJsAs HOBbIC BHIBI. DTO MOJOXKEHHE B IMOJHON Mepe
OTHOCHUTCS M K paCCMaTPUBAaEMbIM HIKE BUIAM.

B oTHOmeHNN OOHApY>KEHHBIX B MPOOaX OCTPAKOA B TEKCTE MPHHSTHI CIEAYIOLIUE
0003Ha4YeHMsI: 3HAYKOM * MOMEUEeHbI KHUBBIE dK3EMIUISIPbI, S — PaKOBHHA, V — CTBOpKa, f —
camka, m — camel, A-1, A-2 1 T.I. — COOTBETCTBYIOIINE BO3PACTHBIE CTaAUU. B moamnucsax k
WILTIOCTpAISIM TPUHATHI 0003HaueHws: RV — mpaBast crBopka, LV — neBas ctBopka, SD —
pakoBuHa, VD — cTBOpKa, ¢ IOpcalibHOW CTOPOHBI, INt — M3HYTpH. BayuepHas kosutekuus
OCTpako[ XpaHuTcs B My3ee Mucturyra 6uosnoruu mopst JIBO PAH (MIMB).

B GopeanbHO-apKTHUECKUX BOJAX PaclpoCTpaHeHbI TpH BUaa. u3 poaa Paracyprideis
Klie, 1929.

Paracyprideis fennica (Hirschmann, 1909) — tumnoBo#i Bunm pona, tabdn. ¢wur. 1-6.
Marepuan: Banruiickoe mope. Pwxkckuit 3amus, 3*f, 4*m; Cesepnoe mope, 54°592" N;
13°16'0" E, rin. 56 m, un, 2*f, 2*m, 3*A-1. Bux onucan u3 ®unckoro 3anuBa bantuiickoro
mops (Hirschmann, 1909), pacmpoctpanen B bantuiickom u CeBepHOM MOpsX. YKazaHus
NPEXHUX aBTOPOB Ha PAcIpOCTpaHEHHE TOro Buaa B apkruueckux Bomax (Elofson, 1941;
AxaroBa, 1946) oTHOCHTCS K paccManpuBaeMoMy Hibke Paracyprideis sp.

Paracyprideis sp. (=Paracyprideis pseudopunctillata Swain, 1963 s. Schornikov,
Zenina, 2006; s. Stepanova, 2006), ta6xa. ¢ur. 7-12. Marepuan, 54 npobsr: bapeHiieBo Mope y
3emuun @panna Mocuda, 80° 24’ N; 52° 10" E, ri. 159 m, 1*m; benoe mope, JIBuHCKwHif 3a11UB,
3 mpoOsl, Ti1. 21.9-79 M, wi, unucteiid necok, t-0,03...-0,81 °C, S 27.87-28.80%o, 3*11vf,
1*2vm, 1*A-1; Kapckoe mope, 7 mpo0, ri1. 11-39 M, w1, aneBpuTOBBINA U MECYAHUCTHIN HiI, t -
1,48...+3,87 °C, S 15,24-33,5 %o, 72*48vf, 44*38vm, 21*901vA-1, 29*28vA-2, 25*21vA-3,
12*A-4, 1*A-5; mope JlanteBsix, 8 nmpoO, ri1. 12—-31 M, w1, aJeBpUTOBBIA U IECUAHUCTBIN W,
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necok, t -1,7...42,00 °C, S 24,01-32,34 %o, 1329*26vf, 161*2vm, 351*3vA-1, 220*7vA-2,
255*1s2VvA-3, 90*2sA-4; Boctouno-Cubupckoe mope, 14 po6, ri. 8-34 M, w1, aneBpuUTOBbII
WJI, WIKCTBIN mecok, t -0,77...42,9 °C, S 21,98-32,08 %o, 28*23vf, 18*12vm, 21*32vA-1,
16*24vA-2, 12*11vA-3, 3*1vA-4; Yaynuckas ry6a, 10 mpo6, rin. 10-16 M, w1, aneBpuTOBBIN U
MEeCYaHUCTBIM WJI, MEJKO3EpPHUCThIM mecok, t +1,51...+8,56 °C, S 19,45-27,96 %o,
3777*101s255vf, 348*33vA-1, 833*2vA-2, 356*A-3, 27*A-4, 16*A-5; Uykorckoe mope, 10
po0, ri1. 20-50 M, ui, uIUCThIA necok, necok, t +0.08...+7,89 °C; S 31,31-33,25 %o, 6omee
1000*svf, m, A-1 — A-3 + 19*4s2v f, 4*1sm, 12*3s2vA-1, 11*1s5vA-2, 10*2sA-3;
YeTBEPTUYHbBIC OTIOKEHHUS B OOHa)XCHUU B OeperoBoM oOpsiBe 3ai. Kpecra bepunrosa mops,
noc. Konepruno, cepast rimna, Ovf, 9vm, 4vA-1, 2vA-2.

APKTHUYECKUI ITUPKYMITOJIIPHBIN BUJ, HBIHE KMBYIIUM BCTPEYCH HAMHU BJIOJIb BCETO
Poccuiickoro nobepexbs ApkTHKH, OT YykoTckoro a0 bapenuesa mopeii, Ha riryoune 8—159
M, ipu t-1,48...+8,56 °C u S 15,24-33,5%0. Crenanona (Stepanova, 2006) yka3bIBaeT ero mnoj
Ha3BanueM P. pseudopunctillata nns npubpexusix Box Assicku, Mmopsi bodopra, Bepunrosa
Mops, 3an. Hoprton-Cayna, Boctouno-Cubupckoro u wmops JlanteBsix, Kapckoro,
Hopgexckoro mopeit u paiiona ['peritananu. B uckonaeMoM COCTOSIHUM U3BECTEH U3 IIHOLICH-
ieiictorieHa mMopst bodopra, AJSCKH, TO3IHE TUICHCTOIICH-TOJIOICHOBBIX OCAJKOB MOPS
JlanteBbIX, ronoueHa BOcTouHoM yactu Kapckoro mops u mieiicronena [lesopckoro mops.

Paracyprideis sp. ot HanboJjee cxoaHoro ¢ HuM Buza, P. fennica, otimuuaercs dpopmoit
PaKOBUHBI, C CHJIbHEE BBITHYTHIM CIIMHHBIM KpacM, CTPOCHHEM IOPOKAHAIBLHOW 30HBI U
neraneit msrkoro Teia. Y Paracyprideis sp., Kak i y oCTalbHBIX BUIOB POJIa, HIOPOBBIC KaHAJIBI
MOBEPXHOCTH PaKOBHHBI CHTOBHJIHBIC, & HE MPOCTHIE, Kak yka3biBaeT CrenanoBa (Stepanova,
2006). ITpu ommcanuu P. pseudopunctillata Cseitn (Swain, 1963) cmermmBan Tpu Buaa. B
NPUBEJCHHBIX UM (oTorpadusx mox O3TUM HazBaHueM (urypuyror coOcTBeHHO P.
pseudopunctillata (pl. 98. figs. 4a, d — romorumn), camen Sarsicytheridea parapapillosa Swain,
1963 (pl. 96, fig. 12) u paccmarpuBaemsriii Bun (pl. 95, fig. 9; pl. 97, figs. 14, 177?; pl. 98. figs.
4a, b, c, e). bospmHCTBO PoTorpaduii OTHOCUTCS K HEMY, YTO TPUBEIO, OUYCBHIHO, MHOTHX
aBTOpOB, B TOM 4YHCJIE M HAac, K HEBEpHOMY ompenencHuto Paracyprideis sp., xak P.
pseudopunctillata (Brouwers, 1994; Illopuukos, 3enuna, 2006; Stepanova, 2006 u ap.).

Paracyprideis  pseudopunctillata  Swain, 1963 (=Paracyprideis aff. P.
pseudopunctillata s. Brouwers, 1994; Paracyprideis sp. s. Schornikov, 2013), Ta6. ¢ur. 13-
19. Marepuain: ceBepo-3amagHas [Tanuduka, Kamuarckuii 3amuB y M. OcbImHOM, 11, 125 M, 1,
65*f, 43*m, 9*2vA-1, 1*1vA-2, 2*A-3. B uckomaeMoM COCTOSTHUHU JJOCTOBEPHO M3BECTEH U3
TUTHOIIEHA apPKTUYECKOro TO0epekbss AJIACKHM, ceBepa [peHNIaHANM W ITUICHCTOIICHOBBIX
0CaJIKOB IeHTpajbHOM yacTu CeBepHoro mops (Swain, 1963; Penney, 1990; Brouwers et al.,
1991; Brouwers, 1994)

Ot nByx mpeasiayimx BuaoB P. pseudopunctillata xoporo otianuaercs yaiMHEHHON
PaKOBUHOM, HAIUYHEM TOCTEPOBEHTPAJIBHOTO IIMMa Ha 00eWX CTBOPKaX, CTPOECHUEM
MMOPOKAHAIBHOM 30HBI U JA€TaNeil MATKOro teia. IloctepoBeHTpanbHbIA MIUIT XapaKTEPEH IS
psna opyrux BHIOB poxa, Ho y P. fennica u Paracyprideis sp. on otcyrctByer. Bpoysepc
(Brouwers et al., 1991; Brouwers, 1994) npuHuMana 5K3eMIUIIPHI 3TOrO BHAA 3a
NpUHAUICKANIMe HOBOMY BHIYy M oOo3Hayasia wux kak Paracyprideis aff. P.
pseudopunctillata.

Pa6ota BrimosnHeHa npu noajepxkke npoekra PODU Ne 13-04-01567.
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1-6 e— 200 pm

7-19 mm 60 ym

Taonuua. Cmeopku u pakosurvl ocmpakod pooa Paracyprideis.

1-6 — Paracyprideis fennica (Hirschmann, 1909): 1-4 — Barmuiickoe mope, Puscckuil 3anus: 1, 2 — RV,
SDm (MIMB Ne 13474, 13476), 3, 4 — LV, SDf (MIMB Ne 13473a, 13475); 5-6 — Ceseproe mope: 5- RVm (MIMB
Me 13478a), 6- LVF (MIMB Ne [3477a). 7-12 — Paracyprideis sp.: 7, 8, 10, 11 — Bocmouno-Cubupckoe mope,
Yaynckas eyba; 9, 12 — Kapckoe mope, 73°01'28 N; 75°35'29 E: 7,8 — RV, LVf (MIMB Ne 8742a), 9 — SDf (MIMB
M 13484), 10, 11 — RV, LVm (MIMB Ne 8741a), 12 — SDm (MIMB Ne 13483). 13-19 — Paracyprideis
pseudopunctillata Swain, 1963, cesepo-3anaonas Hayupuxa, Kamuamcxuii 3anue: 13, 14 — RV, LVf (MIMB Ne

13486a), 15 — SDf (MIMB Ne 13489), 16,17 — RV, LVm (MIMB Ne 13485a) 18 — SDm (MIMB Ne 13490), 19 —
LVm int (MIMB Ne 13488a).
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COMPOSITION AND DISTRIBUTION OF THE BOREAL-ARCTIC OSTRACOD
GENUS HETEROCYPRIDEIS ELOFSON, 1941
Schornikov E.I.

A.V. Zhirmunsky Institute of Marine Biology, Far East Branch of the Russian Academy of Sciences, (IMB FEB
RAS), Vladivostok

Bce, uro m3noxeHo B MNepBBIX AByX ab3auax mnpenpiaymei cratbu (LlopHukos,
Paracyprideis, nact. coopuuk, ctp. 107), B MOoJHONH Mepe OTHOCUTCS U K HacTosIeil pabore.
[TosToMy, BO m30exaHWE IMOBTOPOB, MBI OTChIJIA€M 4MTaTeNlell K HeMmy. B OopeanbHO-
apKTUYeCKOM obJyiacTu BcTpedeHo 6 BumoB pona Heterocyprideis Elofson, 1941.

Heterocyprideis fascis (Brady et Norman, 1889), ta6u. 1, ¢ur. 1-3. Matepuai: ceBepo-
3ananHas Atinantuka, Herodaynanenackas Oanka, ri. 300 m, wi, 6*f, 1*m. Bun onucan u3
npoi. Jlesuca (64°5° N; 56°47° W), ri. 750 m (Brady, Norman, 1889), pacnipocTpaneH TOJIbKO
B CEBEpO-3amagHON ATIaHTHKE, TJIe BCTpeyaeTcs Ha MaTepPUKOBOM CKJIOHe Ha riayouHe 300-
1880 m (Hazel, 1968). Yka3anus Ha ero pacnpoCTpaHEHHE B IPYTrUX pailOHAX OTHOCATCS K
CXOJHBIM BUJAM C BBIPQKEHHBIM CyOLEHTpaNbHBIM OyrpoM. OT HUX OH XOPOIIO OTIHYAETCS
IPSIMOYTOJIbHOM (POPMOI paKOBUHBI ITPH BUJIE C IOPCATILHOM CTOPOHBI, € MOYTH 00pYOIEHBIMU
MEepPEeHUM U 33 JHUM KOHIAMHU. Y JAPYTUX BUJIOB OHU 3a0CTPEHBI B Pa3HOM CTEIEHHU.

Heterocyprideis macrotuberculata Masson et Whatley, 1977, ta6a. 1, ¢wur. 4-10.
Marepuan, 7 mpo6: Bocrouno-Cubupckoe mope, 5 mpob, ria. 24-34 wm, un, mecok, t
+0,21...+0,47 °C, S 31,23-31,47 %o; 1*3vf, 2*2vm, 3VA-1, 2VA-2, 1*A-5; YayHckas ry0a, T71.
16 m, wi, t +2,54 °C, S 25,33 %o, 2*f; UykoTckoe mope, 1 mpoba, 68°41'970 N; 177°54'962 E,
1. 38 M, HITUCTHIH TIecoK,. t +1,66 °C, S 33,02 %o, 1*f, 1*m, 1*A-3; Bepunroso mope; 1 mpoba,
60°32° N; 177°46° W, 1. 150 m, un, t +1,9°C, S 33,07 %o, 1*f, 1*m.

BopeanbHo-apKTHYECKUI HUPKYMIIOISPHBINA BUJ, ONUCAH U3 YETBEPTHUUHBIX MOPCKHEX
otnoxxeHuit CeBepHOro Mops, B quana3one 0-45 M HIbke IOBEpXHOCTH ocanka. B bepunrosom
MOpe OH TMPOHMKAET TOJBKO B €r0 CEBEPHYI 4acTh, a B CEBEPO-BOCTOUHON ATIaHTHKE
pacrpocTpaHeH BILIOTh 110 6eperoB ®panuuu. B benom u bantuiickom mopsx otcyrctByer. B
Apkruke BcTpedeH B Mopsx: bapenneBom, Kapckowm, JlanteBbix, Boctouno-Cubupckom,
Yykorckom u bodoprta, B MckomaemoM COCTOSHUM HM3BECTEH W3 ILTHOLICH—IUICHCTOIICHA
Ansicku, I'pennannuu, HU30BbeB EHmces;, Mano3eMenbCKoOl TYHJIPHI, TJICHCTOIICHA CEBEPO-
BocTouHOM Amepuku, Hopseruu, Iledopckoro mops u TaiimbIpa. J[o mocieqHero BpeMeHu
MHOTHE aBTOPBI, B TOM YHCIIC U MBI, cuuTanu ero cuHonumom H. fascis (Cronin, lkeya, 1987;
Brouwers, 1994; Stepanova, 2006 u ap.). OmHako, Kak celyac BBICHSETCS, STO BIIOJHE
CaMOCTOSTCIILHBIN BHUJI, XOPOIIO oTiHyarommuiics oT H. fascis ctpoeHnemM pakoBHHBI U TIEHHUCA.

Heterocyprideis cf. sorbyana (Jones, 1857) s. Schornikov, 1996, Ta6ux. 1, ¢ur. 11-16.
Marepuan, 20 npo6: fAnonckoe mope, 3ain. I[lerpa Benukoro, ri. 59,5-480 M, ui, necok, t
+0,8...+6,17 °C, S 33,82-34,09 %o, 102*6s12vf, 50*4s8vm, 114*11vA-1, 129*1vA-2, 33*A-
3, 144*1s A-4, 9*A-5.

Heterocyprideis cf. fascis (Brady et Norman, 1889) s. Schornikov, 2013, ta6a. 1, ¢ur.
17-19. Marepuan, 2 npoOsl: SmoHckoe mope, ceBep Tarapckoro mposmBa (51 42'199" N;
141 11'100" E; 51 52'279" N; 141 25'953" E), rmn 12,5-17,5 m, t +13,17...+13,46 °C, S 30,06—
31,34 %o, 1*m, 1*A-1.

Tpu mocnemHUX BHAa XOPOIIO Pa3NUYalOTCS CTPOCHHEM IMEHHCA, HO MUMEIOT OYeHb
CXOJIHbIE paKOBUHBL. OJHAKO UX MOXHO Pa3JIMYUTh MpPHU PACCMATPUBAHUU C JOPCATBHOU
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CTOPOHBI 110 CTEMEHU Pa3BUTHSI MAKPOCKYJIBNTYPHl U POpME MEPEAHET0 KOHIA PAKOBUHBL. Y
H. cf. sorbyana B3nyTus B nepenueit u 3aiHEH YacTIX paKOBHHBI BRIPAXKEHBI HanOoJIee IPKO, a
nepenHuii KoHer, mpuoctper. Y H. macrotuberculata stu B3myTus BbIpakeHbI ciabee, a
nepenuuii konen nputymieH. Y H. cf. fascis nepennee B3nyTue mouty He BRIPaKEHO, IEPEAHUN
K€ KOHEI] HEeMHOr0 MeHee puTyiuieH, uem y H. macrotuberculata. Kpounun u Hketia (Cronin,
Ikeya, 1987, pl. 1, fig. 15) npuBoasaT u3zo0OpaxkeHre CTBOPKU BHIa, Ha3BaHHOro H. fascis, u3
IUTHOLIEH—TIICHCTOIIEHOBBIX OTJIOXKeHUH rora Xokkaitmo (Tomikawa Formation). Do, ckopee
Bcero, HOBbIM BuJ. OH cuiibHO oTiMuaercss oT H. fasCis u moxoxx Ha TpU MOCICIHUX BHIA.
Me30cKyIbIITypa K€ y Hero 3Ha4UTeNbHO CUIIbHEE Pa3BUTA, C TITyOOKUMU STYEHKaMHU, a TPEThE
nepeaHee pedpo, mapajieibHOE TIEpEeHEMY Kparo, TUIIEPTPOPUPOBAHO.

Heterocyprideis sorbyana (Jones, 1857) — tumnoBoit Bua poxa, tabm. 2, ¢wur. 1-16.
Martepuan, 74 mpoOs1: roro-soctok bapentiea mops, 15 mpo6, ri. 22—199 m, ni, necuaHuCThINA
ui, niecok, 111*1s 35vf, 46*12vm, 19*6VA-1, 1vA-3; Bemoe mope, 7 npo6, Kannanakmickuii,
JBuHckuit, OHEXXCKHI 3aJIMBBI U FOoro-3amaa bacceitna, ri. 38—150 M, w1, MUIMCTHIN TTECOK, t -
0,81...+6,04 °C, S 26,85-28,80%o, 8*2vf, 3*m, 4*2VA-1; Kapckoe mope, 11 mpo6, rin. 11-211
M, W — recok, t-1,48...+3,87 °C, S 15,24-33,5 %o, 29*21vf, 10*11vm, 12*10vA-1, 3*6VA-2,
6*2s9vA-3, 7*4vA-4, 3*5VA-5; mope JlanteBbix, 12 mpo0O, i, 12-31 M, w1 — mecok, t -
1,7...+2,00 °C, S 23,27-32,34 %o, 302*8vf, 163*12vm, 188*22vA-1, 60*4vA-2, 76*5vA-3,
59*1vA-4, 1*A-6; Boctouno-Cubupckoe mope, 9 mpoO, ria. 7-34 M, aleBpUTOBBIN W,
WIHCTBIN 1ecok, t -0,77...+2,87 °C, S 22,58-32,08 %o, 18*2s13vf, 6*3vm, 3*3vA-1, 6*2VA-2,
1*6VvA-3, 7*1vA-4, 2vA-5; Yayuckas ry6a, 10 mpo06, ri1. 10-16 M, un — necok, t +1,18...+8,56
°C, S 19,56-25,587 %o, 1220*18s134vf, 296*2s50vm, 1000*34vA-1, 915*13vA-2, 345*8VA-
3, 2*A-4; Yykotckoe Mope; 6 mpo0, ri. 20—50 M. UIKCTHINA MecoK. necok, t +0,08...+7,89 °C,
S 31,31-33,21 %o, 7vf, 2s2vm, 3vA-1, 1VA-2, 1s1VA-3, 1sA-4; yeTBepTHUYHBIC OTJIOKCHHS B
oOHaxxeHHH B OeperoBoM oOprbIBe 3ai. Kpecta bepunrosa mops, noc. Konepruso, cepasi riuHa,
1sf, 3vm, 2vA-1.

BopeanbHo-apKTHYECKUI TUPKYMITOJISIPHBINA BU, OMUCAH U3 IJICHCTOIEHOBBIX OCAIKOB
Anrmnn, xpera Bpummanrton, rpaderso Mopkmmp (Jones, 1856). Pacmpocrtpanenue ero
cxomHo ¢ H. macrotuberculata: B BepuaroBom Mope OH IMPOHUKAET TOJBKO B €r0 CEBEPHYIO
4acTh, @ B CEBEPO-BOCTOYHON ATIIAHTUKE PACTIPOCTPAHEH BIUIOTH 0 OeperoB dpaHiuu, HO
obutaer B benom u bantuiickom Mopsx. B ceBepo-zamasHOil ATiIaHTHKE €ro apean
npoctupaercs Ha tor 10 M. Koxa. B Apktuke 3apeructprupoBaH Ha menb@e BceX apKTHUECKUX
Mopei. HamMu oH BCTpedeH BO BCeX POCCUMCKHUX apKTUYECKUX MOPAX: 1. 7—211 M, Uil — mecok,
t -1,7...4856 °C, S 15,24-33,5 %o. B HckomaeMOM COCTOSSHUM H3BECTEH U3 HEOTE€H—
YETBEPTUYHBIX MOPCKUX OTJIOXKEHHH apkTuueckoro modepexbs oT CeBepHoil J[BUHBI 10
TaiimbIpa, apkTudeckux octpoBoB oT HoBoil 3emnu no CeBepHoil 3emiu U AHaABIPCKOTO
3anuBa bepuHroBa mops; mianolieH—IuielcTolieHa Amsickd, Mops bodoprta u ['pennanauu;
meiictoniena Hopseruu, 1lIBenuu, Jlanuu, CeBepnoii ['epmanun, BenmukoOputanuu, ceBepo-
BOCTOUYHOM AMepuku u [leuopckoro Mops; ronouena buckaiickoro 3anuBa, Mopeit JlanteBbix,
Kapckoro u 3an. Hopron-Caynn bepunrosa mops.

OT ocTanbHBIX BHJIOB POAA YETKO OTIMYAETCS OTCYTCTBHEM CYOLIEHTpalbHOTO Oyrpa
Ha pakoBuHEe. Y Hero HaOmomaercss Oojblnas BapHaOWIBHOCTH (OPMBI  PaKOBUHBI,
BBIPQXEHHOCTH €€ CKYJIBNTYPhl W KpPaeBbIX IIWUIMOB, HO OTIMYUN B CTPOEHUHU IEHHUCA Y
TOMYJISIIMA M3 Pa3IMYHBIX paiioHOB He ycraHoBieHO. Heterocyprideis sorbyanoides Swain,
1963 cnipaBeMBO cBelieH B ciHOHUM H. SOrbyana, mockoiibky yka3aHHBIC JIJIs1 HETO IPU3HAKU
BIIOJTHE YKJIAJBIBAIOTCS B JMAIMa30H €r0 BHYTPHUBHIOBOW H3MEHYMBOCTH. DK3EMIULIPH B
OTJICBHBIX MOMYJISIUSAX CXOAHBI MEXKIYy CO00I0 M MOTYT CYIIECTBEHHO OTJIMYAThCS OT
IK3EMIUISIPOB W3 APYrux mnomyssiuid. OcoOeHHO SPKO ATH OCOOEHHOCTH BBIPAXKEHBI Yy
0eIOMOPCKOI MOMyYJNIALNH, C KOPOTKON CHIIBHO B3/IyTOM PaKOBHHOM, SPKOW ME30CKYJIBITYpOr
¥ MOIITHBIMH KpaeBbIMHU IUTIaMHU. Bo3HHUKaeT co0JIa3H BRIICIHUTH 3Ty (POPMY B OCOOBIH TIOIBU/.
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Ho B I'bimanckoii ry0e mpu noHmxkeHHOU cojieHoctu (15.24 %o) BcTpeueHa ¢dopma ¢ Toxke
YKOPOYEHHOHM, C MOIIHBIMU IIMIIAMHA PAaKOBMHOM, HO MeHee B3aAyToi. KpynHble munel
UMEIOTCS U Y OAITHICKOHN MOMYJISAINH, HO C YUTMHEHHON PaKOBUHOW. Y MOMYJISAIMA U3 BOJ C
HOPMAaJIbHOW COJICHOCTBIO HIMIBI OoJiee cialble, a MHOTJA U BOBCE OTCYTCTBYIOT. OqHAKO
rUnepTpodui0 KpaeBbIX IIWIOB BPAI JIM CIEAYeT OOBICHATH TOJBKO IMOHUKEHHON
COJIEHOCThIO. V3BECTHO MHOro NPUMEPOB, KOTJAa Y MOPCKHMX OCTPAKOd C IHNOHMKEHUEM
COJICHOCTU CKYJNbITypa ocinabeBaer. Ckopee Bcero, 37ech HMEIOTCA 0ojiee CII0KHBIE
NPUYMHHO-CJIECCTBCHHbIE CBS3HM, W JJIS MX MOHUMAHHS IOJIE3HO OBLIO OBl MpPUBJICYCHHE
METOJIOB MOJICKYJIIPHOU F€HETUKH.

XaptMman (Hartmann, 1994. 1997) B 3ameTtke 0e3 WILTIOCTpaMid COOOIIAET O HAXOJKE
H. sorbyana B paiione FOxubix IlleTianackux ocTpOBOB, a B MOHOrpadHH MO OCTPAKOIAaM
Awntapktuku u Cybantapkruku (Hartmann, 1997) npuBoaut n3o0paxeHus SK3eMIUISIPOB 3TOTO
Buga co llInunbeprena. Ilenrc n3o0paxkeH B COCTOSHUU 3PEKIUU U CHIIBHO OTIUYAETCS OT
TOT0, YTO OOBIYHO MBI IMEEM B Ipernaparax. Tak yTo He ICHO, KaKO BCe ’Ke BHJI OH OOHAPYKHIT
B AHTApKTHUYECKUX BOJAX?

Pabota BemonHaeHa npu noanaepxke npoekra PODU Ne 13-04-01567.
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Taénuya 1. Cmeopxu u paxosunsvi ocmparxoo poda Heterocyprideis

1-3 — Heterocyprideis fascis (Brady et Norman, 1889), cesepo-zanaonas Amnanmuxa, Heiogaynonrenockas
6anka, RV, LV, SDf (MIMB Ne 13350a).

4-10 — Heterocyprideis macrotuberculata Masson et Whatley, 1977: zanao Yyxomckozo mops, 4 — RVf (MIMB
MNe13447); cesep bepunzosa mops: 5, 6, 7 — RV, LV, SDf (MIMB MNe 13443a); 8, 9, 10 — RV, LV, SDm (MIMB Ae
134443).

11-16 — Heterocyprideis cf. sorbyana (Jones, 1857) s. Schornikov, 71996, Snouckoe mope, 3an. Ilempa Benuxozo:
11,12 - RV, LVf (MIMB M 13491), 13 — SDf (MIMB Ne 13452); 14, 15 — RV, LVm (MIMB MNe 13492), 16 — SDm
(MIMB M 13453).

17-19 — Heterocyprideis cf. fascis (Brady et Norman, 1889) s. Schornikov, 2013, Anonckoe mope, cesep
Tamapckozo npoausa: 17, 18, 19 — RV, LV, SDm (MIMB M [3454a).
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1,2,4,58,12 wem 60 pum

3,9-11,13-16 w—— 200 um

Tabnuua 2. Cmeopxu u paxosunwt Heterocyprideis sorbyana (Jones, 1857) u3z pasznuunwvix
MecmOHCl.XOchaeHuﬁ

1-3 — Baamuiickoe mope, Puoicckuti 3anug: 1, 2 — RV, LVm (MIMB M 13456a), 3 — LVf (MIMB MNe 13455a); 4-9 —
benoe mope, [Jeunckuil 3anug: 4,5 — RV, LVf (MIMB Ne 13458a), 6 — SDf (MIMB ANe 13459), 7, 8, 9 — RV, LV,
LVDm (MIMB Me 13460a); 10, 11, 13, 14 — 1020-60cmok Bapenyesa mops, 12, 15 — Uykomcxoe mope: 10, 11 —
RV, LVf (MIMB M 13461), 12 — SDf (MIMB Ne 13471), 13, 14 — RV, LVm (MIMB MNe 13462), 15 — SDm (MIMB

M 13472); 16 — Kapckoe mope, I'vioanckas 2yoa, RVF (MIMB Ne 13464).

115



PAIUOJIAPUN: OT NIEPBOI'O ITOABJIEHUSA B KEMBPUU
10O COBPEMEHHBIX.

K BONPOCY O TAKCOHOMHMYECKHX  B3AMMOOTHOIIEHMAX
PSEUDOALBAILLELLA M HAPLODIACANTHUS (IIO3JHEIAJIEO30ICKHE
PAJIMOJISIPAM)

AdanacbeBa M.C., Amon 2.0.

[Maneonronoruuecknit uHCTUTYT UM. A.A. bopucska PAH (ITMH PAH), Mockga,
e-mail: afanasieva@paleo.ru

TO THE QUESTION ON TAXONOMICAL RELATIONSHIP BETWEEN
PSEUDOALBAILLELLA AND HAPLODIACANTHUS (LATE PALEOZOIC
RADIOLARIANS)

Afanasieva M.S., Amon E.O.
Paleontological Institute of Russian Academy of Sciences (PIN RAS), Moscow,

B 1980 r. b. Xonaceopr (Holdsworth, Jones, 1980) BrepBbie BbLmeNniI, Oomucain M
cocrasu auardo3 poaa Pseudoalbaillella Holdsworth et Jones, 1980, onupasice Ha MaTepua
U3 KPEeMHHUCTHIX mopos nmepmu HeBaapl 1 AJsICKH. XOJACBOPT MOJYEPKHYI BaXKHBIE, IO €T0
MHEHHUIO0, IPU3HAKY Ul THarHOCTUKU poJa: (1) HenepdopupoBaHHOCTh CTEHKH PAKOBUHBI, (2)
MOJpa3/IeIecHue CKeJeTa Ha TPW TJIABHBIX OTHeNa (anmuKadbHBIA KOHYC, Oojiee WM MEHee
B3JIyThIi IICEBIOTOPAKC C KPbUIbSIMM M IiceBpoabaoMeH), (3) Haauuue WM OTCYTCTBUE
JIOTIOJTHUTEIbHON CETMEHTAIMH Ha alluKaJIbHOM KOHYCE U IIceBA0ad1oMeHe, (4) IBY10JIBHOCTh
(umu HeT) mnceBaoTOpakca. B aToit ke pabGore XoiACBOPT oOIuUcall TaKXe HOBBIM poJ
Parafollicucullus, momaras ero orauume ot poxa Pseudoalbaillella B pasButumn
IpPEANCceBI0a0lOMMHATIBHOIO CETMEHTa B  BHJE KOJIbLIA, PACHOJOXKEHHOTO MEXAY
TICEBJIOTOPAKCOM U TICEBI0A0OMEHOM.

B 1981 r. b.b. Hazapos u B.C. PyneHko omyOaukoBalu ONMCAHHWE HOBOIO pPOJA
Haplodiacanthus Nazarov et Rudenko, 1981 u3 kapOOHATHBIX OTJIOKEHUH BEPXHETO KapOOHa—
HIDKHEH nepMmu 3anajsHoro ckiiona lOxnoro Ypana u nepmu Kopskckoro Haropss (Hazapos,
Pynenxo, 1981). Ilo MHeHuIO aBTOpPOB, BaXXHbIMH NpHU3HAKaMU poja sBIsuUCh: (1)
KOHYCOBHU/JTHOCTh PaKOBMHBI, (2) CErMEHTHUPOBAHHOCTh CKeleTa, (3) IIaCTUHYATOCTh CTEHKH,
(4) m30rHYTBHIE OTPOCTKM Ha 0a3aJlbHOM CerMeHte, (5) peAyKUMsi BHYTPEHHUX CKEJIETHBIX
obpasoBanwuii. Kpome toro, y Haplodiacanthus ue puxcupyercst tunmunoe ais Albaillella H-
o0pa3Hoe coeTMHEHNE KOJTyMesll B HUJKHEH 4acTH paKOBUHBI.

[To BHemHEeMy OOJIMKY MpPEICTAaBUTENN OOOMX POJOB ObUIM BEChbMa CXOJHBI, HO UX
IOYTH OJIHOBPEMEHHOE HE3aBUCHMOE OIyOJMKOBaHME 3acTaBisieT MpeArnonarartb, uToO,
BO3MOYKHO, aBTOPHI HE 3HAJIM O paboTax APYT Ipyra.

[Toutu cpasy e nocine onyodnukoanus pogos Pseudoalbaillella u Haplodiacanthus nx
BaJIMHOCTH OblTa moBeprayTa comHennto. X. Komyp (Kozur, 1981; Kozur, Mostler, 1989) na
OCHOBAaHMHU M3y4eHUs POopM U3 KapOOHATHBIX OTIIOKEHHUH cakmapckoro spyca FOxHoro Ypana
U TUTEpaTypHBIX qaHHbIX mocuutan Pseudoalbaillella cunonnmom Parafollicucullus.

[MpencraBurenu poxa Pseudoalbaillella 6bun 0OHapykeHBI B KDEMHHCTBIX IEPMCKHX
OTJIO’KEHUSX I0ro-3anagHoi Anonuu paiiona TamOa u mpuieramomux TeppUTOpuid, OTKyaa X.
Wumra u H. moto (Ishiga, Imoto, 1980; Ishiga et al., 1982a-c) onucanu Oonblnyro rpymnmy
HOBBIX BHJIOB POJIa M MPOBEIH UX TAKCOHOMHUKO-PEBU3MOHHBIC MCCIICAOBAHMSI, OMMPAsCh Ha
COOCTBEHHBIN MaTepuai U Ha JIUTepaTypHble JaHHble. OHU TakXKe MPUILTH K 3aKIIOYESHHUIO O
cunonummuuHocTH ponoB Pseudoalbaillella u Parafollicucullus (Ishiga et al., 1982c, p. 274),
npasia, B orinyne ot X. Komypa, mpuopurer otnanu poxny Pseudoalbaillella.
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ITomumo storo, Mmura u moto cunonumusuposanu poast Haplodiacanthus Nazarov
et Rudenko, 1981 wu Pseudoalbaillella Holdsworth et Jones, 1980, mocumraB, YTO
MOP(OJIOTHUECKUE TPU3HAKK y OOOMX POJOB OJWHAKOBBI, M TPHU3HAB, YTO MEPBBIA PO
SIBIISICTCS] MIIAIIIIIM CHHOHUMOM BTOPOTO.

Hamo 3ameTuTh, 4TO HEKOTOpPHIE OCHOBAHHS Ui BHIBOAA O CXOXKECTHU MPU3HAKOB Y
WNmwra u MIMoTo OBUTH, TTOCKOJIBKY OTACIBHBIC K3EMIUIAPHI U3 MX KOJUICKIIUH MOXO0XKH Ha
9K3EMIULIPBI, TIpUBEICHHBIE Ha ¢ororadumiax Hazapoa. Hampumep, peub wuumer 00
IK3eMILTIsApax, n300pakeHHbIX B padote Ishiga, Imoto, 1980, pl. 11, figs. 16-19 nox HazBaHueM
Pseudoalbaillella sp. A, mo3nnee HasBanubix kak Pseudoalbaillella sakmarensis (Ishiga et al.,
1982, p. 17). DT 3K3eMIUSIpEI UMEIOT 10 BHEIIHEMY OOJMKY 3HAYMTEILHOE CXOACTBO C
IpeJCTaBUTEIIIMU HEKOTOPBIX BHIOB, omucanHbix Haszaposeim: Haplodiacanthus anfractus
(Hazapos, Pymenko, 1981, Tabnmma, ¢ur. 5-7), Haplodiacanthus circinatus (Nazarov,
Ormiston, 1985, pl. 6, figs. 9, 10; Hazapos, 1988, ta6n. XXI, dwur. 5, 6).

Bunsr poma Pseudoalbaillella sensu Ishiga, Imoto ObuTH ycTaHOBICHBI B paHHE-
CPEIHETIEPMCKHUX OTJIOXEHHUSX MHOTHUX PErHMOHOB MHUpa. HeoOxomumMo n00aBUTh TaKXKe, YTO
Nmura u IMOTO SBUIMCH aBTOpaMU IEPBOM 30HAJIBHOM LIKAJIbl IEPMH SITOHUM, OCHOBAaHHOU
Ha PaTUOJSIPUEBBIX KOMILIEKCAX, MOCTPOCHHBIX B BOCXOJSIICH IOCIEIOBATEIBHOCTH, H K
panneit nepmu onn otHecnu: (1) komrieke Pseudoalbaillella u-forma — Ps. elegans Ass. zone,
(2) xommexkc Pseudoalbaillella lomentaria Ass. zone, (3) xommuiekc Pseudoalbaillella
rhombothoracata Ass. zone. Kak 1erko 3amMeTHTh, 30HAIBHOCTH OCHOBaHAa Ha
10CJIeI0BATEILHOM IOSIBIIEHUH B pa3pese mpeacrasureneii poga Pseudoalbaillella (Ishiga et
al., 1982a-c). Ilo3mHee maHHOM INKAJAOW CTald IOJIB30BATHCS MHOTHE CIICIUAINCTHI |,
(aKTHYECKH, OHA CTajla STAJIOHOM B CTpaTUrpaduul W TEOJIOTUU TEPMHU IOYTH BCETO
Tuxookeanckoro peruona: [laneunit Boctok Poccuu, Anonus, Kurail, Taunann, Manaiizus,
Hogas 3enanaus, Operon B CIIA, rae Tak uiu uHaue oHa ucnosb3yercs. OTcroga MOHATHbI
MOBBIIIICHHBIA HWHTEPEC CIEIUAINCTOB, pPAa0OTAaBIIMX B HA3BaHHBIX CTpPaHaX, K poOIy
Pseudoalbaillella u ero Bumam, omucanueiM Mimroii u MMoTo, a Takke CTpeMIIEHHE
COXPAaHHUTh TAKCOHOMHMIO POJIa, 9TOOBI HE TTOCTPaaalia 30HAIbHAS TIKAJIA.

Bsarsaer Uinnru 1 imoTo Ha Takconomuto Pseudoalbaillella cranu momuaupyrommmu
(Blome, Reed, 1992 u np.), HO He Bce MCCIIEIOBATENN C HUMH coramanichk. Tak, Y. Kopuemn
u P. Cumrcon, u3yyuB paauonspuii-anpOaiieniug u3 KapOOHATHBIX MOPOJ TMEPMCKOMN
dopmarnmu boyn Crpunrc Jlaiimctoyn Oacceitna JlemaBap 3amagnoro Texaca CIHIA u
paccMOTpeB UX (UIOTEHETUYECKHE B3aMMOOTHOIICHUS, MOATBEPIMINA BaTUIHOCTH POJIOB
Parafollicucullus u Haplodiacanthus (Cornell, Simpson, 1985). B.b. Hazapo u A.P.
Opmucrton  oTcramBaiau  BamugHocTh  Haplodiacanthus  ormerwB, 49ro  cX0aCTBO
Haplodiacanthus, Pseudoalbaillella u Parafollicucullus uucro BHemHee, W ykaszaB, 4TO
MaTepuan u3 SIMOHWU HE OTIMYACTCS XOPOIICH COXPAHHOCTBIO, M €r0 COCTOSHUE MOXKET
HETaTMBHO BJIMATh HA TMPHHATHE TakcoHomuueckux pemienui (Nazarov, Ormiston, 1985,
Hazapos, 1988).

duHanpHas TOYKa OblIa MTOCTaBlieHa B KHUTE 110 paaunossipusim (De Wever et al., 2011,
p. 93), rae mpuBeaeHa moiHas cuHOHMMH3aius poaa Pseudoalbaillella: Pseudoalbaillella
Holdsworth and Jones 1980 — syn.: Curvalbaillella Kozur and Mostler 1989 — syn.:
Foremanconus Kozur and Mostler 1989 — syn.: Haplodiacanthus Nazarov and Rudenko 1981
— syn.: Kitoconus Kozur and Mostler 1989 — syn.: Longtanella Sheng and Wang 1985 — syn.:
Parafollicucullus Holdsworth and Jones 1980 — syn.: Yaoconus Kozur and Mostler 1989. B
paboTax CHENMaTUCTOB TOCIEAHUX JEeT MOoJ00Has cXeMa He TOJBEpPraeTcsi COMHEHHIO
(Maldonado, Noble, 2010; Nestell, Nestell, 2010).

JlonmonuutensHoe wu3ydeHne Mopdonorun mnpenacrasurenerd Pseudoalbaillella u
Haplodiacanthus u3 Hamieit KOJNJICKIIMH paHHENEPMCKUX PATHONISAPUN, MPOUCXOASIIMX U3
acCeNlbCKO-CaKMapCKuX OTIOKeHUH omopHoro paspe3a KoumypoBckuit Ha FOxHOM VYpane
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(AdanaceeBa, Amon, 2014a) Mo3BOJIIET HAM YCOMHHUTHCS B TMPABWIBHOCTH PEHICHHUS 00
ynpa3aaenun Haplodiacanthus B kadecTBe caMOCTOSATENBHOM CHCTEMATUYCCKON ©MHHUIIBI
(Ishiga et al., 1982a-c; De Wever et al., 2011 u ap.).

[TpencraButenn Haplodiacanthus oGmiagaroT psAaOoM HPU3HAKOB, CONMKAMOIIUX HUX C
Pseudoalbaillella, Ho B TO e Bpemsi, OHH, HECOMHEHHO, 00Pa3yIOT OTAEIbHYIO IPYIIIY, IO
psily mapamMeTpoB oTiMyaronlyrocs ot kiaccuueckux Pseudoalbaillella. OcnoBHoe oTimune
coctour B Tom, 4ro wmopdomorus Haplodiacanthus muoro Goraue u pasHooOpasHee
mopdonoruu Pseudoalbaillella. Ha pucynke 1 B cxemaTH4eckoM BHE MPEACTABICHBI
OCHOBHBIE YepThI CTPOeHHS pakoBUH poaa Haplodiacanthus, mo3Bosstoiye OleHUTh CTENICHD
ero BaJMAHOCTH M oTiuums oT poxa Pseudoalbaillella. K coxanenuto, B HacTosiien
nyOoaMKalMd Mbl HE HMMEEM BO3MOXKHOCTH TPHBECTH MOAPOOHOE OIMUCAHUE BCEX
MOP(HOTOTHUECKUX PU3HAKOB CKEJIeTa.

BriosiHe BeposITHO, YTO OrpaHUYEHHOE B TEPPUTOPHATIBHOM U BO3PACTHOM OTHOIICHUHU
pacripoctpanenue poaa Haplodiacanthus (pannsist mepmpb Ypana u Boctoka Poccun) siBisiercst
CBHJICTEIBCTBOM €r0 THUIEPCICIHATN3AIIUK, U HE MCKIFOUYCHO, YTO MPEJACTABUTEIN JTaHHOTO
poaa 00pa3ylOT YKIOHSIONIYIOCS TYNHKOBYIO BeTBb B cemeiictBe Follicucullidae,
ces3piBatolyto ero ¢ cem. Albaillellidae (AdanacseBa, AMon, 201406).

PabGora Bemomnena mpum momanepxkke I[Iporpammber [lpesummyma PAH  "Osomrorus
OpPraHUYECcKOro MHpa U TaHeTapHbIX mporeccoB" u PODU, npoekr 15-05-00451.

F e 100 Mkm
o oo PSS |

Puc. 1. Cxemamuueckue 3apucosku npedcmasumeneti pooa Haplodiacanthus (nuoichss

nepmo, FOxcnvuit ¥Ypan, pazpez Konoyposckuii):

a, 6 — Haplodiacanthus permica Kozur, 1981: a — ax3z. [IHH, Ne 5481/16600; 6 — k3. [THH, Ne 5481/16479; ¢
— nonepeunoe cevenue dbazanvrou uenvi. Obosnavenusn: AK — anuxanonwiii konyc; IT — ncesdomopaxc,; 114 —
nceedoaboomer; CAK — ceemenmuvl anuxanvrozo xowyca;, CIIA — ceemenmwl ncesdoab6oomena; JC —
dopcanvhas cmopona; BC — eenmpanvuasn cmopona; K — oopcanvroe kpuvino;, BK — senmpanvroe kpuvino;, PC
— pao cumycos, [IH — oOopcanvuas uena, BU — eenmpanvnas uena;, OIl — ocumosnas naacmuna, BII —
ecnomozamenvuas niacmuna; JIO — namepanvuvie ompocmiu; O — oxno, PO — pazomxnymutii oopyy; O —
100xa; JI—nayxan; I'— 2pebenb 0CHOBHOU NIACMUHDL, WMPUX08ASA TUHUA — 2UNOMEMUYecKUll 6apuanm gopmol
0a3anbHbIX Ul
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HAXOJKA TIPEJCTABUTEJISI POJA BRIANELLIUM (PAJIMOJIAPUA) B
PAHHEITEPMCKHX OTJIOKEHUAX FOKHOTO YPAJIA

AdanacbeBa M.C., Amon 2.0.
[ManeonTomornueckuii nHCTUTYT UM. A.A. Bopucsika PAH (ITMH PAH), Mocksa, e-mail: afanasieva@paleo.ru

THE FIND OF REPRESENTATIVE OF GENUS BRIANELLIUM (RADIOLARIA) IN
THE EARLY PERMIAN DEPOSITS OF SOUTH URALS

Afanasieva M.S., Amon E.O.
Paleontological Institute of Russian Academy of Sciences (PIN RAS), Moscow,

Hamu ObuTO MpOBEEHO NETaTbHOE MCCIEOBAHUE PATUONSAPUN HIKHEH TMEepMH U3
KoHzypoBckoro omnopHoro paspesa, paclojloK€HHOro Ha mnpaBoOepexbe p. Cakmapsl Ha
HOxnom VYpane (AdanacreBa, AmoH, 2014). AHanu3 pacnpoCTpaHEHHUS 110 paszpe3y
BbISIBJICHHBIX 50 BUJIOB [TO3BOJIMII YCTAHOBUTH J]BA HOBBIX PaIMOJISIPUEBBIX OMOCTPATOHA: CIIOU
¢ Tetragregnon sphaericus — Latentifistula heteroextrema asst oTa0XKeHHI acCEIBLCKOTO sIpyca
B 00beMe KOHOJOHTOBOW 30HBI Sweetognathus postfusus, u ciaou ¢ Russirad calthrata —
Apophysisphaera sakmaraensis st OTJIOXKEHHUI cakKMapcKoro sipyca B 00beMe KOHOJOHTOBOM
30HBI SWeetognathus merrilli.

Cpemu paauoiisipuii, 0OpasyroIIUX XapaKTepHBIA CakMapcKuii komiuiekc Russirad
calthrata — Apophysisphaera sakmaraensis, 6pu1 BriepBble 0OHAPYXEH MPEACTABUTEIb POJa
Brianellium (puc. 1), npuHauiexxaiinii K CTaBpaKCOHHBIM JIOTACTHBIM PAIHOJISIPUSM U3 OTPsIIa
Radiiformata. K coxanenuto, 1aHHBIN poj MpeicTaBieH B Halllel KOJIJIEKIMY €IUHCTBEHHBIM
DK3EMIUIIPOM, HO, TEM HE MEHee, OCHOBHBIC OJJIEMEHTHl KOHCTPYKIIMH CKeJeTa
IPOCMATPUBAIOTCSA OYEHb XOPOILO Ojarojaps MpeKpacHOM coxpaHHOCTH. CTpoeHHe AaHHOU
(GopMBI YHUKAJIBHO — 3TO UYETHIPEXJIOMACTHOW CKEJET, JIOMACTH KOTOPOTO OPHEHTHUPOBAHBI
CTpOro 110 BepLIMHAM TeTpadyapa. Takas uieanbHasi TETpasApuuecKas opraHu3anus JonacTen
BCTPEYAETCS B NAJICOHTOJIOTMYECKOH JIETOIIMCH PaSHOISApUM peako. Bunx onpenenen Hamu Kak

v Brianellium aff. ruestae Cheng, 1986.

Ha3zBanubie pox u BUA ObUIH BIEPBEIC
onucanbl U omy6nukosansl M.-H. UenoM u3
OTJIO)KEHUHN cpenHero kapOoHa (MOpPpoB =
6amkupckuii sipyc) CIIA, Oknaxoma, ropbl
Yauura, rpymnmna /[xekdopk (Cheng, 1986, p.
184-185, pl. 3, figs. 1, 6, 20, 22). Pox Ha3Bau
B 4YeCTh OpHUTAHCKOIO  IAaJEOHTOJIOTa-
paauomnsipuosiora bpaiiana Xonacsopra (Brian
Keith Holdsworth, 1936-2007). OT THIHYHBIX
npencrasureneit Brianellium ruestae Cheng,
1986, I0’)KHOYPAJIbCKHUM AK3EMILISIP
OTJIMYaeTCs TeM, YTO LIeHTpajbHas chepa y
HETO CHJIbHO peaylHpoBaHa. Bo3MOXHO, MBI
UMeeM JIeJO C HOBBIM BHJIOM, OJHAKO
OTPaHUYECHHOCTh Marepuaa u
HEBO3MOXXHOCTh OLIEHUTh BHYTPHUBHJIOBYIO
W3MEHYHMBOCTh HE IMO3BOJISIOT HaM TPHHSTH
peleHye o BbIICJICHUH HOBOTO BHU/IA.
npeacrasureneii  Brianellium

XapakTepHO TO, YTO CKEJIET COCTOMT W3
YeThIpeX UTMHHBIX JIOTIACTEH, PACIIPOCTPAHSIONINXCS OT IEHTPAITBHON cephbl 1 00pa3yrONIIX
TETPadIPUUECKYIO WM NICEBIONMUPAMHUIAIBbHYIO (PUTYpy. MexIIonacTHbIE YIIIbl MEXTY JBYMS
M00BIMU  JIOMACTAMU paBHbI WM Onmu3ku 120°. B nentpanbHON cdepe pa3iavuuMbl ABE

Puc. 1. Brianellum aff. ruestae Cheng,
1986 w3 cakmapckux — omnodcenuil
ONOPHO20 paspesa Konoypoesckuii,
FOocuwtii Vpan (sx3. [THH, Ne 5481/16878) st
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000JIOUKH — KOpPTHUKaJIbHasg M MeayiuisipHas. JlomacTu OKpyrjple B MONEPEYHOM CEUEHUH,
WIMHAPUYECKUE B MPOKCUMAIBHOW 4YacTH, OCTPOKOHMYECKHE B AucTanbHOW. Jlomactu
COCTOSIT U3 TYOUaTON TKAaHU C MJIOTHBIM MeperieTeHueM HUTEH.

3aMeTHM, YTO JIOMACTHOH MOPQOTHUN, Yy KOTOPOrO IHCTalIbHbIE KOHIIBI JIOTACTEH,
UCXOJSIINX U3 LIEHTPa PAKOBUHKHU, OPUEHTHPOBAHBI 110 BEPIIMHAM TETPadIpa, Y Maae030HCKUX
panuospuil peaoK, B OTIMYHE OT MOP(HOTHUIIA MTUPAMUJAIEHOTO TETPAdIPa, BCTPEUAIOLIETOCS
yaie.

CymecTBeHHOE OTIIMYHE MOP(OTHIIA MUPAMUAATIBHOTO TETPAdIpa COCTOUT B TOM, UTO
JIOTIaCTH Y HEro, KaK MPaBUIIO0, OTCYTCTBYIOT, UJIM YacTO MPEACTABICHBI UTJIAMU B BEPIIMHAX
TeTpa’apa, b0, peKe, CHIBHO PeIylUPOBaHbl, Kak, Hampumep, y poaa Archaeopyramisa
Cheng.

Cpenun Me3030ickux (opM NHpaMHIAIBHBIA TeTpasApudeckuil mopdoTum ObuT
ormeuen D. Ileccanpo (Pessagno, 1973) y poaa Pyramispongia Pessagno u3 BepxHeMeI0BbIX
otnoxenuid Kanudpopauu. ¥V 31ux GopMm JI0macTu CUIBHO pelylUpOBaHbl U UMEIOT JUTUHHBIC
TEPMHHAJIBHBIC MIJIbI, YTO CYIIECTBEHHO OTIHYaeT ux ot Brianellium.

X. Komyp (Kozur, Mostler, 1979) ormeyan jomacTHON TeTpasap y poja
Tetraporobrachia Kozur et Mostler u3 cpeanero-sepxuero tpuaca Anbi. OQHAKO JOMIACTH Yy
3THX (HOPM MOCTPOEHBI U3 0COOOTO THIA CKEJIETHON TKAHU C YETKOW OpraHU3aIMel MmopsIKa
nop, xkoropyto I1. baymrapruep (Baumgartner, 1980) o60o3Hauan kak «TpuTpaOUHOBBINA THID)
(tritrabinae-type), wuyro cymecrBenno orTiauuaer ux ot  Brianellium.  Tloxoxwue
yeThIipexJonactasie popmsl, onucanubie X. Komypom (Kozur, Mostler, 1981) B coctaBe pona
Paratriassoastrum Kozur et Mostler u3 cpeanero-BepxHero Tpuaca AJbll UMEIOT Ha JIOMIACTSX
OpraHM3allMi0 CKEJIETHOM TKaHW M Mop «maTyinbpakxuHoBoro tuma» (patulibracchinae-type,
Baumgartner, 1980). Ocobo momuepKHEM, YTO HUKAKHX (DHICTUYCCKHX CBSI3€H MEXKIy
ME3030HUCKUMU M Taieo30ickumMu popmamu He mpocieskeno (Cheng, 1986).

K mnacrosimemy BpemeHH (OpMabHO HM3BECTHBI TOJIBKO T€ BOCEMb IPEICTaBHTEICH
poma Brianellium, xoropsie 6butn ormmcanst M.-H. Yenom (Cheng, 1986) u3 THIOBBIX
Mmectonaxokaennii B Oxiaxome: Brianellium buckense Cheng, B. gordoni Cheng, B.
holdsworthi Cheng, B. ishigai Cheng, B. laxum Cheng, B. medium Cheng, B. obesum Cheng,
B. ruestae Cheng u3 kapOGona (MOppoB = Oamkupckuii sipyc) rop Yauura OKIaxXOMbl U
Apkan3zaca, CIIIA.

b. Xomnacsopr (Schwartzapfel, Holdworth, 1996) B momnonaHeHne K HaxoaKam
Brianellium buckense Cheng u B. ruestae Cheng B ¢popmanuu Yacnu rpynmst Jxekdopk rop
VYaunura BocTouHOM OKjIaxomMbl (MOPpPOB) YKa3blBaJl HAXOXAECHHME OSTOr0 BHUAA TaKXkKe B
yectepckux (=Buze) otnoxeHusx Cenn bpenu benc gpopmarnun Keiinu Llleiin Ha ceBepe rop
ApOakn B Oxnaxome. Kpome toro, b. Xomncopt u b. Mépun mpusenn uzoOpaxeHus
YETHIPEXJIONMACTHRIX CKENeTOB 0003HaueHHbIX uMeHeM Scharfenbergia? sp. A (four-armed
form), ouens Gmu3kux k Brianellium (Holdsworth, Murchey, 1988, Plate 34.2, figures 25-27).
Marepuan mpoucxoIuT U3 MOPOJl OCEHK (=TypHE) — MEpaMEeKCKOro (=BH3€) BO3pacTa W3
OCHOBaHHUs omopHoro paspe3a Hury bnadd, pacnonmoxkeHHoro B paiioHe CIUSHHS peK
Ortusniok 1 Hury y nognoxus xpedra bpyke Panmk Ha Ansicke.

Jlo HeJZaBHErO BpPEMEHHM CBEIEHHs O TeorpauueckoM paclpoCTpaHEHUH pPoja
Brianellium orpannunBanuce Tospko qanHbIMU 10 Oknaxome u Asscke. HoBast nHpopmarus
o Haxozke Brianellium ruestae Cheng B Bocrounoit SIkyruun onyonukoBana B.C. BumneBckoit
(Bumnesckas u ap., 2011a,6). M3y4yeHHslit Matepral NpoUCXOAUT U3 pailoHa OacceifHa p.
Vsaununa (nputok p. Munurupka) B Pecnyonuke Caxa (SkyTtus), ceBepHble OTporu xpedTa
Yepckoro. Ha ceBepo-3amagHoii oxpamHe CeNeHHAXCKOTO TIOMHATUS B TY(QOTEHHO-
KPEMHHUCTBIX OTJIOKEHUSIX YPOHMYAHCKOM TOJIIM C IUIACTAMU OPraHOT€HHO-00JOMOYHBIX
M3BECTHSIKOB (KAJIbKAPEHUTOB) M €IMHUYHBIMHA MaJIOMOIITHBIMU TOPH30HTAMH THAIOKIACTUTOB
oOHapy>KeHbl KOHOOHTHI, (hopaMuUHHU(EpH! U panuoispun. Panee B 3THX OTIOXKEHUSX ObUIN
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OTMEYEHBI CIUHHYHBICE TOYKH C PATUOSIPUSAMH TIO3JHETYPHEHCKOTO-paHHEBU3EHCKOTO
Bo3pacra — ciou ¢ Albaillella paradoxa (Pymenko u np., 1997). B Hacrosmiee Bpems 3ta
JAaTUPOBKA TIOATBEPXKICHA AacCONMAaIMed paJauoJIIpHiA, KOHOJOHTOB U (opamunaHDep,
HAWJCHHOW B PAa3JMYHBIX CJIOSX TOJIIM, U B PAJHOJIIPUEBOM KOMILICKCE YCTaHOBIICH
Brianellium ruestae Cheng. HecMoTpst Ha HEZOCTATOYHO XOPOIIYIO COXPAHHOCTH (HOPM 3TOTO
Buza (Buminesckas, 201 1a, puc. 2, ¢ur. 25, 26), npuHaiiexxHOCTh ero k poay Brianellium e
BBI3BIBAET COMHEHUIA.

Takum  oOpa3zom,  pacmpocTpaHeHHe  mpejacTaButenacii  poma  Brianellium
orpaHu4MBajoch paHee CeBepoaMEpUKAHCKUM KOHTHHEHTOM M BOCTOKOM EBpasum, a
BO3pPaCTHOW MHTEPBAJI — PAHHUM U CPETHHM KapOOHOM (IIO3JIHHI TypHE — BU3€ M OAIIKHD).
Hosas naxozka Brianellium aff. ruestae Cheng B KonaypoBckom ormopHOM paspese paciiupsier
NPOCTPAHCTBEHHBIC M BPEMEHHBIC IpEIeNbl poaa. JTO BJIEUYeT 3a co0Oi MEepecMOTp paHee
BBICKAa3aHHBIX CYXJICHUH O MPOCTPAHCTBEHHOW HW3OJIAIUM TO3JHENANe030MCKuX (hayH (CM.
HarpuMep, U30JMPOBAHHBIC 30HAJIBHBIC LKAl O3THETO KapOOHa — paHHeH nepMu SnoHuw,
IOxuoro Kuras, Operona B Wever et al., 2001, fig. 202). Kpome Toro 3to 3acraBisier mo-
HOBOMY B3TJISHYTh Ha majeoOuoreorpaduio paauoisipuii IMMO3JHET0 Majeo30s, Ha
CYIIIECTBOBAHHE TPSMBIX CBSI3CH MEXy PETHOHAIBHBIME (hayHAMH, TyTEH UX MUTPAIMH U JIP.

Heckoubko ci10B 0 cucTeMaTuyeckoi mo3uiuu poaa Brianellium.

1.-H. Yen oTHeC maHHBI pojl K HOBOMY ceMeiicTBy Archaeopyramisidae Cheng, 1986,
B COCTaBe KOTOpPOro MM ObUIM O0BeAMHEHBI aBa pona: Archaeopyramisa Cheng 1986 u
Brianellium Cheng 1986. Tlo3aHee cucTemMaTHuecKyro mpuHamIexkHocTs Brianellium u
HEKOTOPBIX JAPYTUX JIOMACTHBIX POJOB Mo Marepuanam u3 Oxiaxombl b. XonacBopT momeTin
Kak «HeonpeneneHuyio»: «Family: uncertainy (Schwartzapfel, Holdworth, 1996, p. 252).

B kuure I1. Jle Besepa ¢ komneramu (De Wever et al., 2001) cem. Archacopyramisidae
Cheng, 1986 mpusnano cunonumom cem. Latentifistulidae Nazarov et Ormiston 1983, u,
COOTBETCTBEHHO, U3BSATO U3 CUCTEMAaTHKH. AHanorn4Ho, poj Brianellium Cheng 1986 npuznan
cuHOHMMOM poaa Tetratormentum Nazarov et Ormiston 1985 (De Wever et al., 2001, p. 101-
102).

OnHako, COrJIacHO TMEPBOHAYAIBHOMY OpHTMHANIbHOMY nuarao3y Latentifistula,
TtunoBoro poxaa cemeicra Latentifistulidae (Nazarov, Ormiston, 1983, p. 371), nns stux
CTaBPaKCOHHBIX  PATUOJSIPpUN  CBOWMCTBEHHO  HAMYUE  mpex  NOAblXx  JIOTacTel,
pacroyiaralomuxcss B 0OHOU TUIOCKOCTH. AHAJIOTUYHO, COTJIACHO TI€PBOHAYAILHOMY
OpUTHHAIILHOMY JuarHo3y poja Tetratormentum (Nazarov, Ormiston, 1985, p. 42), stu
PanuOIISIPUA NUPAMUOATbHEL M BHYTPEHHHN CKEJIeT y HUX 00pa30BaH He JIONACTAMU, a UeIdMU.

MbI mosiaraeM, 4to BaJuAHOCTH poxaa Brianellium se moanexutr coMHEHHIO, HO €ro
cUCTeMaTHUYeCKasl MPUHAUICKHOCTh HYKIACTCS B JIOTIOJIHHUTEIILHOM W3ydeHUH. B0o3MOXKHO,
MMeEEeT CMBICJI BOCCTaHOBUTH ceM. Archacopyramisidae Cheng, 1986.

Pabora Bbemonnena mnpu noaaepkke Ilporpammer Ilpesnmuyma PAH "Oomrouus
OpPraHUYecKOTO MHpPa U TUIaHeTapHbIX mporeccoB” 1 POOU, mpoekt 15-05-00451.
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HA IIYTHA K 30HAJIBHOH CTPATUTPA®HUU BOPEAJIBHOI'O TPHUACA IIO
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ON THE WAY TO RADIOLARIAN ZONAL STRATIGRAPHY OF THE BOREAL
TRIASSIC

Bragin N.Yu.
Geological Institute of Russian Academy of Sciences (GIN RAS), Moscow

B 3onanpHO# cTpaturpaduu Tpmaca 3a TOCIACHAHHUE JECATHICTHUS JOCTUTHYTHI
3HAUUTEIIbHBIE YCIEXU. BbUIO MPEeMIoKEHO HECKOJBKO JIE€TaJbHBIX 30HAJBHBIX CXEM IIO
Ternueckoit HanobaacTu u nepudepun Tuxoro okeaHa, TO3BOJISIOIINE PACUICHITh TPHACOBBIC
OTJIO’KEHUS Ha 30HbI, paBHbIE CTpaTUTrpaduyecKuM HHTEpBaiaM 10 noabsapyca u menee (Kozur,
Mostler, 1994; Sugiyama, 1997; Tekin, 1999; bparun, 2000). OTHOCHUTEIBHO HEIAaBHO
pe3yNbTaThl TUX HCCien0BaTeNNel ObLITM CYMMUPOBAHBI B HOBOM 30HAJILHON CXeMe TpHhaca 1o
paguonspusm (O'Dogherty et al., 2010), koTopast yCHIEIIHO TPUMEHUMA [Tl HU3KOITHPOTHBIX
PETHOHOB, TIpeX e Bcero, Hanoomactu Teruc-ITanranacca (bparun, 2005).

B 10 xe Bpems mmpoko pa3Buthie B bopeanbHoil Ha061acTH TPUACOBBIE OTIIOKECHUS
HE MOTYT OBITh pacUJC€HEHBI C MOMOIIBIO ATHX CXEM. JTO CBSA3aHO C JByMs (hakTOpamu:
OTHOCHUTEJIbHO MEHBIIECH HM3Yy4EHHOCThIO OOpEaNbHBIX PagUoJspUil TpUaca U 3HAYUTEIIbHON
naneobuoreorpaduyeckoit aquddepeHnnaneil Me3030MCKUX pagruoasipueBbiX (ayH, B CHITY
YEro HEBO3MOXKHO TIPOCIIEKUBAHUE JpOOHBIX OuocTpaToHOB H3 Hajobmactu Teruc-
[TanTanacca B bopeanbHyio Hag001acTh.

Tem He MeHee, panuoispuu OOpeallbHOTO TpHUaca akTUBHO u3ydatorcd. K Hacrosmemy
BPEMEHH OHU U3BECTHBI U3 TpeX pailoHOB. D10 OMonoHckuit MaccuB (Eropos, bparun, 1995;
Aita, Bragin, 1999; bparun, Eropos, 2000), llImun6epren (Tekin, 2006), u octpoB KorenpHbIi
(Eropos, bparun, 1995; Bragin, 2011; bparun u np., 2012; bparun, 2014). B pe3ynbsrarte, ecinu
YUUTHIBaTh U HEONYOJIMKOBAaHHBIE MAaTE€pHaJIbl, MOXKHO MPEACTaBUTh OTHOCUTEIBHO IOJIHYIO
MIOCJIEZI0BATENBHOCTh KOMIUIEKCOB PAJUOJIIPUIl CPEJHETO M BEpXHEro Tpuaca bopeanpHOi
HaJ00J1acTH, KOTOpas MOXET IMOCIYXUThb OCHOBOHM JUIsi Oyayuied OopeaabHOW 30HAIbHOMN
cxeMbl. Kpome Toro, He06X0IMMO pacCMOTPETh U PSJl METOJIMYECKHUX BOIPOCOB OOpeasibHO-
TETUYECKON KOPPEISALIHH.

HauOonee nonHble qaHHBIE ceifyac UMEIOTCS U3 pa3pe3oB ocTpoBa KoTenbHbIN, OHU U
JIOJKHBI OBITH PAacCMOTPEHBbI B HEPBYIO ouepenb. Marepuaisl 10 APYyruM paiioHam OyayT
UCIIONIb30BaHbl KakK JomnoyHsApmue. HeoOXoaumMo OTMETHUTh, YTO BCE WM TIOYTH BCE
UCIIOJIb3YEMbIE B 3TOM paboTe KOMIUIEKCHI paguoJsipuil 0OHApyXEeHbl COBMECTHO C JPYTMMHU
rpynnamu GoCCUIUi U UMEIOT HE3aBUCUMYIO TaTHPOBKY. Huoke naHa kpaTkas XxapakTepUCTUKa
HaMeueHHbIX OuoctparoHoB (Puc. 1).

Cnou ¢ Glomeropyle clavatum BoimenstoTcst B BepxHeM aHu3uu KoTenbHOTO,
oxapakTepu3oBaHHOM ammoHouaesMu Indigirophyllites sp. ex gr. 1. spetsbergensis (Oeberg) u
KOMIUIEKCaMH JIBYCTBOPYATHIX MOJITIOCKOB — HauMHas ¢ mo3nHeaHusuickux Daonella sp. cf.
D. americana Smith u 3aBepmas Daonella sp. cf. D. prima Kipar., D. sp. ex gr. D. frami Kittl.,
XapaKTepHbIMU U1 NOTPAHUUYHBIX cioeB aHu3us M nanuHa (bparmn 2014). B cocrase
pamuonspuii obHapyxkeHo 26 BuaoB. Hambonee 3maummbl u3 Hux Eptingium manfredi
Dumitrica, Glomeropyle boreale Bragin, G. manihepuaensis Aita, G. grantmackiei Aita,
Ladinocampe vicentinensis Kozur et Mostler, Spongostephanidium japonicum (Nakaseko et
Nishimura), S. spongiosum Dumitrica, Tandarnia recoarense = Dumitrica u
Triassospongosphaera multispinosa (Kozur et Mostler). HauGonee MHOTrOYHCIEHHBI
npencrasutenin poxa Glomeropyle. Hamuume Eptingium manfredi, Spongostephanidium
japonicum u JApYrux BHIOB H3BECTHBIX M3 TETHUECKHX DPAaHOHOB IMO3BOJIIET OCTOPOXKHO
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30HBI IO PATHOIISIPUSIM Ciou ¢ paguonspusmMu B
Apye  [[onmapye (Bbparus, 2000) BopeanbHoit Hagobnactu
BepxHwuii Betraccium deweveri Pseudohagiastrum crassum |
Lysemelas olbia Betraccium inornatum
Cpennuit
Hopuit e Capnodoce crystallina H|H|[[|[|]|ﬂ|mml]]mmm|m [[|[|]H
HwxHuii Capnuchosphaera deweveri
Bepxumii | Capnuchosphaera theloides Capnuchosphaera triassica
Kappnit pbr—4—--—"-——— e ————
Hmxnmii | Tritortis kretaensis kretaensis | Poulpus costatus
BepxHuii Muelleritortis cochleata Muelleritortis kotelnyensis
Jlagun Falcispongus falciformis Silicarmiger costatus
: ; . OMOJIOHCKHNI MacCHB
B e M
Triassocampe scalaris
Bepxnuii Triassocampe deweveri Glomeropyle clavatum
AHuszun
Cpennuii | Triassocampe diordinis mm ”m HH-HH ” m H H H WH

Puc. 1. Conocmagnenue 301 cpednezo u 6epxne2o mpuaca no paouoapusim 0Jid HUSKOWUPOMHbIX obaacmel
(Bpazun, 2000) u croes ¢ paouonsapusimu 6 Bopeanvroii obracmu
TOBOPUTH O IICPCIICKTUBAX 6OpeaJ'IBHO-TeTI/I‘{eCKOI71 KOppCJIAlIuu. K COXAJICHHUIO, NHTCPBAJIbL
PacIpoCTpaHCHUA 3TUX BHUJAOB HIMPOKU W HE AAOT BO3MOKHOCTH ITPOCICIUTD 6I/IOCTpaTOHI>I
HU3KOLIUPOTHON 30HAJIBHOU CXEMBI.

Pannonﬂpun U3 JOCTOBEPHBIX HUIKHCITAAWHCKHUX ominoxkenni Ha KoTealpbHOM IOKa He
HU3BCCTHBI. HCKOTOPYIO I/IH(I)OpMaI_II/IIO acT J'Ia)lI/IHCKI/Iﬁ KOMIIJIEKC pannonﬁpnﬁ pas3pes3a
Hxyramkak Owmomnonckoro waccuBa (bparun, Eropos, 2000). 3mecb COBMECTHO C
ammonowuaesimu Arctoptychites omolojensis Archipov, Arctogymnites sp. cf. A. spectori Arch.,
Indigirophyllites oimekonensis Popov oouapyskens! paguonspun Glomeropyle boreale Bragin,
Parentactinia pygnax Dumitrica, P. sp. cf. P. inerme Dumitrica, Praenanina sp., Hindeosphaera
sp. ex gr. H. spinulosa (Nakaseko et Nishimura), Silicarmiger costatus costatus Dumitrica,
Kozur et Mostler, S. sp. cf. S. latus Kozur et Mostler, Spongopallium sp. aff. S. koppi (Lahm).
B ero cocraBe He 0OHapy)KeHbI mpeacTaBuTenu cemerictea Muelleritortiidae, uro rosopur o
TOM, 4TO 3TOT KomrIutekc (C Silicarmiger costatus) apeBHee cpeqHeil yacTH BEpXHETO JIaIUHA.

Crnenyrouumu  siBisitorest cimon ¢ Muelleritortis  kotelnyensis, Bbiensiembie  Ha
KorenpuoMm B HHTEPBAJIC, TIC BCTPCUAOTCA MMO3JHCIIAINHCKNUEC IBYCTBOPYATHIC Daonella frami
Kittl., Magnolobia sp. cf. M. subarctica (Popow), D. sp. cf. D. subtenuis Kittl., Mytilus sp. aff.
M. anceps Kur., Magnolobia ? sp. cf. M. neraensis (Trusch.) (bparun, 2014). Cpemu
pamnonspuii xapakrepubl Muelleritortis firma (Gorican), Pseudostylosphaera goestlingensis
(Kozur et Mostler), P. omolonica Bragin u Triassospongosphaera multispinosa (Kozur et
Mostler). Bux Muelleritortis firma mo3Bossier KoppeaupoBaTh BMEMIAIOIINE OTIOKEHHS C
BEPXHHUM JaJquHOM Tetmdeckux obOmacter (Gorican, Buser, 1990; Halamic, Gorican, 1995;
Kozur, Mostler, 1996; Feng, Liang, 2003; Tekin, Sonmez, 2010).

HOCJ’IC,Z[OB&TCJILHOCTL BCPXHCTO TpHaca HAYUHACTCA CJIOSAMHU C Poulpus costatus,
pa3BuThiMu Ha KoTenmbHOM U oxapakTepu3oBaHHbIMEH amMoHoumesmu  Arctophyllites
taimyrensis Popow amxaero kapuus (Bragin, 2011; bparun u ap., 2012). 31ech NpUCYTCTBYIOT

125



Glomeropyle cuneum Bragin, G. algidum Bragin., G. aculeatum Bragin, Kahlerosphaera
isopleura Bragin, Tetraspongodiscus uncatus Bragin, Eonapora robusta Kozur et Mostler,
Planispinocyrtis  kotelnyensis  Bragin, Poulpus costatus (Kozur et Mostler),
Annulotriassocampe baldii (Kozur) u Pseudoeucyrtis annosus Bragin. Komruiekc He uMeeT
daHaJIOTOB B HaI[06J'IaCTI/I TCTI/IC-HaHTaHaCCEI, HO HCKOTOPLIC €ro BHUABI BCTPCYAKOTCA Ha
HInunoeprene, nanpumep, Glomeropyle algidum (Tekin et al., 2006). danubiit
cTpaturpadUuecKrii MHTEpBAJl TPEACTaBIsAECTCS Haubosee MpoOJEeMHBIM ISl OOpealibHO-
TETUYECKON KOPPEIISALIMHU.

B Bepxnem kapuum KortenmbHoro mpencrariensl ciaou ¢ Capnuchosphaera triassica,
OTBEUAIONUE MO CTpaTturpaduyeckoMy HHTEpBalxy 30HaM Yakutosirenites pentastichus u
Sirenites yakutensis (ammonomnen) (bparun u ap., 2012). 3aech KOMIUIEKC paaudOISIpHiA
HaunOosiee Oorar u pasnooOpasen (Pseudostylosphaera glabella Bragin, P. gracilis Kozur et
Mock, P. voluta Bragin, P. gelida Bragin, Kahlerosphaera unca Bragin, K. aspinosa Kozur et
Mock, K. fuscinula Bragin, K. acris Bragin, Capnuchosphaera kuzmichevi Bragin, C. triassica
De Wever, C. angusta Bragin, Sarla intorta Bragin, S. compressa Bragin, S. aequipeda Bragin,
sp. nov., Betraccium kotelnyensis Bragin, sp. nov., Spongostylus carnicus Kozur et Mostler, S.
subtilis Bragin, Dumitricasphaera simplex Tekin, D. aberrata Bragin, D. arbustiva Bragin,
Zhamojdasphaera epipeda Bragin, Z. proceruspinosa Kozur and Mostler, Vinassaspongus
subsphaericus Kozur et Mostler, Palaeosaturnalis triassicus Kozur et Mostler, Paronaella
concreta Bragin, P. aquilonia Bragin, Tetraspongodiscus cincinnalis Bragin, sp. nov.,
Annulotriassocampe baldii (Kozur), Canoptum zetangense Wang et Yang, Corum speciosum
Blome, Syringocapsa turgida Blome, Droltus gelidus Bragin, D. niveus Bragin. 3aciyxuBaet
BHUMAHHC MNMPUCYTCTBHUC MHOT'OYUCIICHHBIX BHJO0B HU3BCCTHBIX N3 TETHYCCKHUX paﬁOHOB u
MO3BOJISIOIINX ~ COMOCTaBIATh JaHHbIE cion ¢ 30HOoM Capnuchosphaera theloides
HU3KOIMHMPOTHBIX obnacteit (bparun, 2000).

B mmxuaem Hopum KotenpHoro swimessirorcsi ciou ¢ Capnuchosphaera deweveri,
otBeuatone 30He Omolonosirenites kinasovi mo ammonounesm (bparun u ap., 2012).
Kommieke paguossipuit 31ech MeHee pasnooOpasen: Pseudostylosphaera glabella Bragin, P.
gelida Bragin, Kahlerosphaera retunsa Bragin, Capnuchosphaera deweveri Kozur et Mostler,
Sarla globosa Bragin, Palaeosaturnalis mocki Kozur et Mostler, Syringocapsa turgida Blome,
Droltus gelidus Bragin. HecMoTpst Ha 3TO ClIoM MOXHO COMOCTaBISITH ¢ 30HO# Capnodoce
crystallina mmwkuero-cpennero nopust (bparus, 2000).

Cpennuit Hopuit KotenpHOro ciabo oxapakTepU30BaH pAJHOISIPUSAMU:  37ECh
BCTpPCUCHBI JIMIb €AMHUYHBIC BHIbL Syringocapsa turgida Blome, Sarla globosa Bragin
MI03TOMY 3JI€Ch CJIOM HE BBIICIAIOTCS U 0 KOMILIeKce He roBoputcs (Bragin, 2011).

B otnoxenunsax BCPXHETO HOPpUA KotenpHOTO paauoisipun ObLIH O6H&py>I(CHBI JIMIIb B
CaMO€ IMOCJICAHCS BpPEMA; U3YUYCHHC HUX CHIC MPOAOJKACTCA IIOITOMY 3J€Ch JaHbl JWIIb
npenBapuTelbHbIC JaHHbIe. B HIDKHEl yacTu BepxHero Hopus (moazona Monotis zabaikalica)
BcTpeueHnbl Betraccium inornatum Blome, Dumitricaella (?) parva Sugiyama, Ferresium
titulense Blome u npyrue (24 Buna). B BepxHeil uacti BepxHero Hopus (momzona Monotis
subcircularis) oonapyxenst Crucella sp. cf. C. angulosa Carter, Kahlerosphaera acris Bragin,
K. sp. cf. K. parvispinosa Kozur et Mostler, Pseudohagiastrum crassum (Carter) u agpyrue (11
BI/I)IOB). ,Z[aHHBIe KOMINJICKCBI HWHTEPECHbBI CBOHMM CXOJACTBOM C OJHOBO3PACTHBIMHU WJIHU
ONMM3KOBO3paCTHBIMU KoMILiekcamu bputanckoii Komym6un (Blome, 1984; Carter, 1993), Ho
OT TETUYCCKUX OHU OTIINYAIOTCA OUYEHb CHUJIBHO. BOSMO)KHO, " 3/1€Ch yAaCTCA BBIACINUTE CJIOU
¢ pamuonsapusMu: ¢ Betraccium inornatum u ¢ Pseudohagiastrum crassum.

B HHTEPBAJIC OT BEPXHET0 aHU3HA 10 BEPXHETO0 HOPUA COrIaCHO MMECIOIIUMCA TaHHBIM
HaMEUeHbI WJIM MOT'YT ObITh HaMeueHBI 10 8§ 6uoctpaToHoB (cioeB ¢ (aynoit) (Puc. 1). Onu B
psaae ciay4yaeB (BepXHUM KapHUH — HIKHUH HOpHUI) MOTYT OBITh CONOCTaBIEHBI C
6I/IOCTpaTOHaMI/I HU3KOIINPOTHBIX oOmacreii. B APyrux cCiiy4dasaXx BO3MOXHO CpaBHCHHE C
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bpurtanckoit KonmymOuel kak mis BepxHero Hopusi. ECTh W HMHTEpBalbl IJIT KOTOPBIX
KOppersiiisl MoKa 3aTpyaHeHa. Hawmbosiee WHTEpECHBIM TPEICTABISIIOTCS JalbHEHUIIINE
UCCIICIOBAHMS pPaguosipuii B Apyrux paiionax bopeanbHOl HajgoOnacth — € LENbIO
MIPOCIICKUBAHUS OMOCTPATOHOB Oy TyIel OOpeabHON CXEMBI M 3aMIOJIHEHUS OCTABIIUXCS TTOKA
HEHUCCIIEJOBAHHBIMU HHTEPBAJIOB.

Pabota BbInonHeHa py 9acTHYHON (PUHAHCOBOH moaepxkke mpoexta PODU Nel5-05-
04700.
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3HAYEHUE POJA CROLANIUM JJIs1 CTPATUTPA®UU MEJIOBBIX
OTJIOKEHUU EBPA3ZUU

bparuna JL.I'.
I'eonoruueckuii uuctutyt ((MH PAH), Mocksa, e-mail: l.g.bragina@mail.ru

SIGNIFICANCE OF CROLANIUM GENUS FOR STRATIGRAPHY OF EURASIAN
CRETACEOQOUS DEPOSITS

Bragina L.G.
Geological Institute of Russian Academy of Sciences (GIN RAS), Moscow

K nacrosimemy BpemeHH pa3paOOTaHO 3HAYMTEIBHOE KOJIMYECTBO CXEM 30HAIBHOTO
pacuI€HCHUA MCIIOBBIX OTJIOKEHHH 11O PaauoIApUsIM. TeMm He MCHEC, CYIECTBYIOT HpO6J’IeMH
KaK pPACWICHCHUA, TaK WU IPOCICIKUBAHHUA 6I/IOCTpaTOHOB HCKOTOPBIX HMHTCPBAJIOB. TaK, B
npejenax cpeaHero anbba—TypoHna s KaBkasa npemnoxena 3oaa Holocryptocanium barbui—
Pseudodictyomitra pseudomacrocephala, a na /lansaem Bocroke Poccuu B ipezienax cpeiHero
anpba—CceHOMaHa BbIeleHa M mpociekeHa 3oHa Pseudodictyomitra pseudomacrocephala
(Vishnevskaya, 1993). O'[loreptu npeanoxena 6osee apodHast cxema st Cpeu3eMHOMOPhS
(O'Dogherty, 1994), xoTopas B peenax aab0a—HHU30B HIKHETO0 CECHOMaHa OXapaKTepr30BaHa
3oHo# Thanarla spoletoensis, Bkitouarorneii Tpu noa30Hb1 (cHU3y BBepx: Mallanites romanus,
Pogonias missilis, Dorypyle? anisa). OmHako, BUABI-MHICKCHI, a TakXe OOJbIIAs 4YacThb
XapaKTEePHBIX BUJIOB Kak 30HBI T. SPOletoensis, tak u ee moa3oH, B 00jee CeBEPHBIX pa3pe3ax
Kak mpaBwio He mpocnexuBatorcs (bparuna, bparun, 2015). 3agaua naHHOTO MCCIETOBaHUS
COCTOMT B aHAJIM3€ BUJOB, XapaKTEPHBIX JIJIsl pa3pe30B BEpXHEro aib0a B npeaenax Eppazuu.
B Kpeimy, B kapbepe KUPIUYHOTO 3aBOjJa Y . MapbHHO, B IpeieNaXx BepXHEeaTbOCKIX CIIOEB C
iaHkToHHbIME  opamunudepamu  Hedbergella infracretacea—H. globigerinellinoides
u3BecTeH Komiuieke paguoisapuii ¢ Orbiculiforma nevadaensis—Dictyomitra konachkendensis
(I'op6auuk, 1986; I'opbaunk, Kasunioa, 1998). B nHactosiiiee BpeMs pazpe3 B Kapbepe y C.
KI/IpHI/I‘lHOC NEepeU3y4€H aBTOPOM. IIo >TuM HOBBIM JaHHBIM YTOYHCH COCTaB KOMIIJICKCA
panuonsipuii ¢ O. nevadaensis—D. konachkendensis, B peaenax koroporo BcTpedeH 51 Bu:
Acaeniotyle amplissima (Foreman), Archaeospongoprunum cortinaensis Pessagno, A.
praelongum Pessagno, Archaeocenosphaera ? mellifera O'Dogherty, Cavaspongia euganea
(Squinabol), C. sphaerica O'Dogherty, C. sp. ex gr. C. antelopensis Pessagno, Cenodiscus
cenomanicus Aliev, Conosphaera haeckeli Aliev, C. sphaeroconus Rust, Cromyodruppa
concentrica Lipman, Crucella aster (Lipman), Cyclastrum infundibuliforme Rust, Cyclastrum
sp. ex gr. C. (?) trigonum (Rust), Hexapyramis pantanellii Squinabol, Orbiculiforma cachensis
Pessagno, O. maxima Pessagno, O. multangula Pessagno, O. nevadaensis Pessagno, O. ornata
Bragina, O. railensis Pessagno, Patulibracchium obesum Pessagno, P. sp. ex gr. P. obesum
Pessagno, Phaseliforma sp. ex gr. P. subcarinata Pessagno, Porodiscus kavilkinensis Aliev,
Savaryella quadra (Foreman), S. novalensis (Squinabol), Septinastrum dogeli Gorbovets,
Spongopyle galeata Renz, S. stauromorphos Renz, Amphipyndax stocki (Campbell et Clark),
Crolanium cuneatum (Smirnova et Aliev), C. triangulare (Aliev), Crolanium triquetrum
Pessagno, Diacanthocapsa antiqua (Squinabol), D. euganea Squinabol, D. sp. ex gr. D. rara
(Squinabol), Dictyomitra ferosia Aliev, D. konachkendensis Aliev, Dictyomitra montisserei
(Squinabol), Holocryptocanium astiensis Pessagno, H. barbui Dumitrica, Rhopalosyringium
mosquense (Smirnova et Aliev), Obeliscoites perspicuus (Squinabol), Pogonisella ? hirsutus
(Squinabol), Pseudoeucyrtis spinosa (Squinabol), Torculum coronatum (Squinabol),
Trisyringium echitonicum (Aliev), Stichomitra communis Squinabol, Xitus spicularius (Aliev),
Xitus sp. cf. X. spicularius (Aliev).
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Tabauya 1. Paouonsapuu eepxueco anvoa Kpvima, borvuoeo Kaskaza u Kunpa.
1-3, 5, 6 — Crolanium triangulare (Aliev); 4, 7 —Trisyringium echitonicum (Aliev). Jruna maciumadbmnvix nuneex
pasua 100 mxm: a—1-3,5,6;0—4,7.

Kommieke ¢ O. nevadaensis—D. konachkendensis umeer psim oOmmx BUAOB C
OJTHOBO3pAacTHBIM KOMILIEKcoM 30HbI Petasiforma foremanae (Bepxuwmii ann0, Kanmudpophus;
Pessagno, 1977), a umenno: Archaeospongoprunum cortinaensis Pessagno, Orbiculiforma
multangula Pessagno, O. nevadaensis Pessagno, O. railensis Pessagno, Patulibracchium
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obesum Pessagno, Crolanium triquetrum Pessagno, Torculum coronatum (Squinabol), Xitus
spicularius (Aliev).

B paspesax Urtanuu u Mcnianuu B nipejienax BepxHero ajabba (HHKHAS 9aCTh MOA30HbBI
Dorypyle (?) anisa, siBiisttortieiicst BepxHeit o 30H0# 30HbI Thanarla spoletoensis; O'Dogherty,
1994) Bcrpeueno Goiee mooBuHbI BHI0B kKomiuiekca ¢ O. nevadaensis—D. konachkendensis,
cpeau KOoTopeIx cieayeT orMeTuth: Crolanium cuneatum (Smirnova et Aliev), C. triangulare
(Aliev), Obeliscoites perspicuus (Squinabol), Pogonisella? hirsutus (Squinabol),
Pseudoeucyrtis spinosa (Squinabol), Trisyringium echitonicum (Aliev).

Ha ceBepo-Bocrounom ckitone bombioro Kaskasza (ceBepo-BocTouHbIN A3epOaiikan),
B paspese I. KeneByzar B mpenenax BepxHero ainoa mpociexuBarorcs ciou ¢ Dorypyle (?)
anisa—Pseudodictyomitra languida, Bkirodaromiue mpakTHYeCKH Bce BHAbI Komiuiekca ¢ O.
nevadaensis—D.  konachkendensis  (Bparuna, bBparun, 2015). Dtu  oTIOXKEHUS
oxapakrepuzoBanbl Ocmemuuramu Neohibolites stylioides Renng., N. subtilis Krimh. u
aynemmmaamu - Aucellina  aptiensis  (d’Orb.), A. pavlovi Sok., A. nassibianzi Sok., A.
gryphaeoides Sow., A. renngarteni Sok., A. pompeckji Pavl. (I'eonorwus..., 1972; Menosas.. .,
1988). Cnenyer 3ametuth, uto Bua Crolanium triangulare (Aliev) onucan X.111. AnueBbim U3
anbOckoi uvactu paspesa KeneBymar (Anues, 1968). K coxanenuto, B BBIIICYTOMSIHYTOM
CTaTb€ OTCYTCTBYET TO4YHas mnpuBs3ka. [loBropHoe wu3ydyeHue paspesa KeneBynar Ha
pajuoNSIpUM  TIO3BOJIAET MpPEAINoiaratb, 4YTO HAXOAKU pPATUONSAPHUA MPUYpPOUEHBI K
"aylleJUIMHOBOMY TOpPH30HTY", T.€. K BepxHeMy anbOy (bparuna, bparun, 2015).

Ha roro-zamagnom Kumpe, B paspese mo p. Kcepomoramoc, u3BeCTEH KOMILIEKC
pasuoIApHiA, BO3pACT KOTOPOTO paHee OlleHHBAJICS Kak aab0—ceHoman (Bragin et al., 2000).
JlononHUTENbHBIE HCCIIEIOBAaHUS TO3BOJIMIM YTOUYHUTH TAaKCOHOMHUYECKHUH COCTaB ATOTO
KOMIUIEKCA U OTMETUTh CPEJIH ero WwieHOB npucytcreue Buaos Crolanium cuneatum (Smirnova
et Aliev), C. triangulare (Aliev), Obeliscoites perspicuus (Squinabol), Pogonisella? hirsutus
(Squinabol), Pseudoeucyrtis spinosa (Squinabol) u Trisyringium echitonicum (Aliev), a Takxe
OTPAaHUYUTH BMEIIAIOUINE TOT KOMILIEKC OTJIOKEHUS B IMpeaesaXx BEpXHero anbba (maHHas
CTaThs).

Ha Bocrouno-EBponelickoil minardpopme (MOCKOBCKas CHHEKIIN3a), B OTJIOKEHUSX
[IapaMOHOBCKOM CBUTBHI, OTHECEHHBIX K BEpXHEMY b0y IO MNPUCYTCTBHUIO IJIAHKTOHHBIX
dopamunudep Hedbergella infracretacea (Glaessn.) (onpenenenus T.H.I'opbaurk), n3BecteH
KoMmIUieke paauoinsipuit ¢ Porodiscus kavilkinensis—Crolanium cuneatum (Kasuniosa,
Ondepnen, 1997). B Oonee mno3nHel mNyOJMKAaLUMU MO3/1HEATBOCKO-PAHHECEHOMAHCKUN
KOMIUIEKC paJHoJIsipuil MapaMOHOBCKOM cBUTHI U3 pa3pe3a Cnac-KameHnka cpaBHHBaeTcs ¢
M03/IHEAILOCKMM KOMITJIEKCOM U3 CKBa)KUH, MPoOypeHHbIX B Mopaosuu (Buminesckas u ap.,
2005). B BepxHem anbbe MopaoBuH, Kak U B Ipyrux paiioHax Pycckoil MIIMTBI, KOMILIEKC
pasuoNApuii MMEET MHOTOYMCIICHHBIE o0me BHabl ¢ Komriekcom O. nevadaensis—D.
konachkendensis u Briogaer Crolanium cuneatum (Smirnova et Aliev) u C. triangulare
(Aliev). B mpenenax Brnagumupckoil 001acTH M3BECTEH KOMILUICKC PaJUOJISIPHIA BEPXHETO
anmp0a, Brmovaronmmii C. triangulare u C. cuneatum, mpuyeM MOCIEIHUE BHI OIMKCAH
P.®.CvmupnoBoit u X.111.AnmueBbIM UMEHHO U3 3TUX OTioXeHui (Anues, CmupHoBa, 1969).

Ha Caxanune, B BepxaeM anb0e Haitbunackoro omopHoro paspesa (Kasunmosa, 1993),
OTMEUCHO 3HAYMTENIbHOE pa3HooOpasue mpeacraButesneln poma Crolanium, cpemu KOTOpBIX
usBectHbl: C. triangulare (Aliev), C. cuneatum (Smirnova et Aliev) u C.triquetrum Pessagno.

Takum obOpazom, B BepxHeMm anb0Oe Wrtanuu, Mcnanuu, Kunpa, Bonbmoro Kaskaza
(Tetuc), Kpeima (morpanuunsie otnoxkeHust Teruca-Ceepnoro IlepureTnca), pa3nudHbIX
paifonoB Bocrouno-EBponeiickoit mmardopmsr (Cesepubiii Ileputernc) wu 3amagHo-
Caxamuackux rop (Ilamuduka) momydaroT HIMPOKOE pa3BUTHE MPEICTABUTENM PpoJa
Crolanium. Ananu3 ctpaturpaguyeckoro ¥ maaeoonoreorpaduyeckoro pacrnpoCTpaHeHHs
npezcraButeneii poaa Crolanium mo3sosnsieT oTMeTUTh Hanbosee BaxkHbIN By C. triangulare
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(Aliev), BcTpevaromuiics B BepXHEM allbOe—HIKHEH Y4aCTH HHKHETO CeHomana. [losromy
1eJIecO00pa3HO KCIONB30BaTh JIAHHBIM TaKCOH B KA4eCTBE BHA-WHJCKCA 30HBI BEPXHETO
anb0a.

Pabota BbInonHeHa Mpy 9acTHYHON (PUHAHCOBOH moaepxkke mpoekra PODU Nel3-05-
00447 u Ne15-05-04700.
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FINDING OF THE RADIOLARIAN FAMILY LEUGEONIDAE IN THE CRIMEA

V.S. Vishnevskaya!, Alekseev A.S.?
1Geological institute of RAS, Moscow; 2Lomonosov Moscow State University

CemeiictBo Leugeonidae Yang et Wang, 1990 sBusercs MopGOIOrHUECKH
OTJIMYUTENBHON rpynmnoil chepuueckux paauoisipuid  orpsga Spumellaria, Omaromaps
penJaiieMy reKcaroHaIbHOMY 3JI€MEHTY, XapaKTepHOMY TOJIBKO JUIsl PaJUOIISIpUil FOPCKOTO
neproza, a MMEHHO BepXHero Oalioca — HIKHEro TuToHa. OCHOBA reKCaroHaJIbHOTO 3JIEMEHTa
— 9TO MaJleHbKasg Kpyrjas TIOpa, OKPYXEHHas IIECTbI0 OIMHAKOBBIMU TPEYrOJIbHBIMH
HOPOBBIMH paMKaMH, 00pa3yroLIMMHU TaKk Ha3biBacMbIil rexkcaron (Baumgartner, 1984).

Mopdororust rekcaroHanbHOM CTPYKTYpPbI Op BHEIIHEH 000JI0UKH PaKOBUHBI UMEET
HACTOJIBKO OCOOBbIE YepThl, YTO Jake (h)parMeHT pPaKOBHHBI JOCTATOUYEH MJISI ONPEIEICHUS
IPU3HAKA, MO3BOJISAIOIIEIO OTHECEHHE K JaHHOMY ceMeHCcTBY. MupoBoe pacmpocTpaHeHue
ATOrO CEeMEHCTBA M Y3KHU CTpaTHrpaduyecKuii MHTEpBaJ PacIpOCTPAHEHUS TOKa3ald €ro
ouoctpaturpaMuecKyr0 3HAYUMOCTh Ui CpeiHedl u Hu30B BepxHei ropel (Hull, 1997,
O'Dogherty et al., 2009; Yeh, 2009, 2011; Yang, Yeh, 2012).

Ota, Mopdosiornyecku OTIINYAOLIAsICS, IPYIIa IPCKUX CIIyMeJUIIpHUil Oblila BIIEpBbIE
npownttoctpupoBana [Iurepom baymraptuepom (Baumgartner, 1984, c. 780, tabn. 7, gur. 11-
14) u ycnoBHO oTHeceHa Kk poay Praeconocaryomma Pessagno. Ilo3anee SAur u Banr (Yang et
Wang, 1990), usyuyas obpasen; paauoisIpueBOro KpEMHsI U3 BEPXHEU IOPbI (KUMEPUIK —
HIDKHHN THTOH) THOETa BO3BEHM 3Ty TPYIIy B cTaryc cemeiicta Leugeonidae Yang et Wang
¥ YCTaHOBHJIU JIBa HOBBIX pojia. [1o HACTOSIIEro BpeMeHH CEMEHCTBO BKITIOYAET 3TH JIBa poJia:
Leugeo Yang et Wang co cdepuyeckn-kyoudeckoil BHEIIHEH PaKOBHHOM, apMHpPOBAHHOI
mrecthro uriamu u Levileugeo Yang et Wang co chepudeckoii pakoBHHO# ¢ BTOPOCTETICHHBIMU
UTJIaMU WK 6€3 HUX.

Panuonspuu 3Toro cemeiicTBa W3BECTHBI U3 IOPHI 3aMaHON ATiIaHTHUYECKU OacceilH
(Baumgartner, 1984), zamamnoro Tubera (Yang et Wang, 1990), beperoBeix xpeOTOB
Kamugpopuuu (Hull, 1997), Bocrounoro Operona (Yeh, 2009, 2011), BepuHroBoMopckoro
peruona Poccun (Bummnesckas, 2001, tabn. 59, ¢ur. 1) u riryGOKOBOAHBIX PagUOISPUEBBIX
KpeMHHCTBIX oTiiokennit Snonuu (Yang, Yeh, 2012). Hamu 3TOT THIT FOPCKHX CITyMEJUISIPUI
BcrpeueH B Kpeimy. Pagmomsipun cemeiictBa Leugeonidae Yang et Wang mpezacraBieHbt
oxHuM BuaoM pojaa Levileugeo Yang et Wang. Dto Levileugeo ordinarius Yang et Wang,
pacnpocTpaHeHHe KOTOpOro BepxHuid Oaiioc — HmkHuit TuToH (Yang et Wang, 1990; Yenh,
2011).

CosmectHo ¢ Levileugeo ordinarius Yang et Wang BcTpedeHbl XapaKTepHBIE ISl FOPBI
Triactoma jonesi Pessagno (aanen-tuton), Paronaella kotura Baumgartner (cpemuuii Gat-
HIDKHUN KUMEPHJIK ).

Bce pagmonspun mpoucxoisaT u3 KapOOHATHOM KOHKpELWH, KoTopas ObUlM HaiieHa
A.C. AnekceeBbiM B 1983 1. B TeppUreHHOU TOJIIE, CIOKEHHON 3€IEHOBATO-KEIThIMU
TJIMHUCTBIMA  TIECYaHUKAMH W aJeBPOJUTAMU (BHIMMOW MOIMHOCTBIO OKOJIO S5 M),
oOHaXaBIIEWCs B BEPXHEM YCTyle «HOBoro» win «sepxHero» (Omun, 2014)
[TeTporaBioBCKOTO Kapbepa, paciooKeHHOT0 HelaleKo K 'ory oT Cumdeponosst B mpeenax
JIo30BCKOM TeKTOHMYECKOM 30HbI. Toua ¢ KOHKPEUsIMH PacloI0kKeHa HEMOCPEICTBEHHO K
CeBepy OT «IJIBIOOBOTO TOPH30HTA», COCTOSIIErO W3 KPYIMHBIX Tell BEPXHETOAPCKUX
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KPaCHOLIBETHBIX M CEpPbIX MIIMHCOAXCKUX M3BECTHAKOB U apyrux nopon (bparun, Kysnenona,
2004; WUnnomutoB u gap., 2008, 2009). B Hacrosimiee Bpemsi 3Ta 4YacThb Kapbepa HE
pa3pabaTeiBaeTcs U OOIIME €ro KOHTYphl HW3MEHUJINCh, HO JOCTaTOYHO peajbHas
reorpaguueckas cxema Ha 1980-e roasl npuBeaena B.M. Cnasunsim (1982, c. 74, puc. 3).
Cotpyanuku KueBckoro yHMBEpCUTETa, MPOBOJAUBIIKNE I'€OJOTHUYECKYIO MPaKTUKy B 1970-¢
roJibl, OTHOCWJIM TEPPUICHHYIO TOJIY, 3aJIETalOlIyl0 HaJ KOHIJIOMEpaTaMHu, K BEpXHeEU
MOJICBUTE HUKHE-CPEIHEIOPCKON AICKUOPIMHCKOM CBUTHI, HAXOMAAIIEHCS B OIMPOKUHYTOM
3aJieraHuy, YTO MMOKa3aHo Ha reosoruueckoM mnpoduie (3aika-Hosaupkuit u ap., 1976). B.U.
CnaBuH TOJNIY aprHJUIMTOB C MPOCIOSMU JIMMOHUTHU3MPOBAHHBIX KOHKPELHH cuaepuTa U
PEAKUMHU TUIACTaMH aJIEBPOJIMTOB U IECYAHMKOB OTHOCHJI K TPEThEH MauKe JI030BCKOM CBUTHI.
Cormacio B.I'. UepnoBy (1981), sta TOnIma TakkKe COCTaBIsSET CaMYK BEPXHIOK 4YacTh
ACKUOPJAUHCKOM CBUTHI, IZIE OTMEUEHBbl HAXOAKH IO3JHETPUACOBBIX TI'MIPOUIOB B I'opHOM
Kpeimy (AnekceeB u np., 1983).

Ha crtpoenne JI030BCKON 30HBI, K KOTOPOW IIPUYpPOYEHBI HAXOJAKH KOHKPELMH C
pPaaUONISIPUSMU, CYIIECTBYIOT pa3InyHbIe TOUKH 3peHHs. P cCennanucToB cUnuTal, 4YTo B €€
npezenax pa3BUTHl COXPAaHUBIINE CTPATHTPAQUUECKYIO MOCIENOBATEIBHOCTh TEPPUTECHHBIC
TOJILIY TPHACOBOT'O U FOPCKOT'0 BO3PACTa C OTJCIBbHBIMH OJIUCTONIMTAMU O0siee JPEBHUX TOPOT
(CnaBun, 1982). J[lpyrue HHTEpOpPETUPOBAIM €€ KaK MEJAaHXUPOBAaHHYIO IOPCKYIO
onucroctpomy (Muiees u zp., 1989). 3atem nosiBuiach KapAMHAIBHO OTJIMYAIOIIAACS OT BCEX
paHee CyIECTBOBAaBUIMX TOYKAa 3pEHHMs] O TOM, YTO TaBpUYecKass cepus (BKJtouas
SCKUOPJIMHCKYIO CBUTY) HIXKHEMENIOBAsI, a BCE HAXOJIKU MajIe030MCKOM, TPUAaCOBON U FOPCKOM
¢daynbl nepeotaoxensl (CmupHoB, [lonantok, 1997). B nocnennue roael B.B. IOaun (1993,
2014) orcranBaeT MHEHHE O TOM, YTO BECh KOMIUIEKC JI030BCKOM 30HBI MPEACTABIAET COOOM
TEKTOHUYECKUH «CUM(EPOINOIbCKUM MEIaHX»: CHJIbHO TEKTOHM3UPOBAHHBIM MAaTpPUKC U
nepepaboTaHHbIe OJIOKU PA3IUYHBIX TTOPO/.

Takum oOpa3om, B eBponeiickoil uyactu Poccunm B KpbiMy BHepBble HallJieHbI
pamuonspun cemeiictsa Leugeonidae Yang et Wang, 1990 - mophotorudecku OTIIHYUTETBHOM
rpynnbl  cepudeckux pamuonspuii otpsaa Spumellaria, moctoBepHO mMmoaTBEpIKIAOLIHE
IOPCKUI BO3pAcT HaXOJKH.

Pabora BbimosmHeHa npu yactuuHoM mnojaepxke IIporpammer Ilpesmanyma PAH
"JBOJTIOLIMS OPTraHUYECKOT0 MUPA U MJIaHeTapHbIX mporeccoB” u PO®U, npoekt 15-05-04700.
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, A i y 3 A ;
SEM HV: 30.00 kV WD: 11.43 mm 20 um VEGAW\ TESCAN

Pucynox. FOpckas paouonapuesas accoyuayus uz Ilemponaenosckozo kapvepa
Kpoima.

Bce gpopmwr npoucxoosm ux obp. Ne 3822 (coopwi Anexceesa A.C., 1983).

1, 7, 8. Levileugeo ordinarius Yang et Wang. 2. Triactoma jonesi Pessagno. 3. Pseudocrucella
aff. prava Blome. 4. Paronaella ex gr. mulleri Pessagno. 5. P. kotura Baumgartner.
6. Praeconocaryomma sp. Macwmabnas aunetixa k 1-7 cocmasasiem 100 muxpon.
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UPPER JURASSIC - EARLY CRETACEOUS RADIOLARIANS OF THE

UST’BELSKY MOUNTAINS (CHUKOTKA)

T.N. Palechek, A.V. Moiseev
Geological Institute of RAS, Moscow

B pabore mpencraBieHbl HOBBIE JaHHbIE 10 CPEAHEIOPCKO-PAHHEMEIOBBIM
paZuoNISIpUEBbIM  ACCOLIMALIMAM, TOJIYYEHHBIM M3 KPEMHHUCTBIX TMOPOJA  Pa3IUYHBIX
TEKTOHOCTPATUTPAYUIECKUX KOMIUIEKCOB AJITaHCKOTO TeppeiiHna Kopskckoro Haropbsi.
[IpencraBuTeNbHAS KOJJICKIUS KPEMHUCTBIX TOPOJT M3 PA3IMYHBIX YacTel pa3pe30B alraHCKon
U TIEPEKaTHUHCKOW CBHUT Y CTh-belbckoro pernona Obiia coOpaHa B X0J€ TEMaTHYECKUX padoT
I'MH PAH A.B.MowuceeBbivM, C.JI.Coxonoseim (I'MH PAH, r.MockBa), a Takxe
reosiorocbeMouHbIX padoT (I'ynmbma, 2014) reonoramu OAO “I'eoperunon” r.AHaIbIpk.
Pe3ynbrarhl, mogydeHHbIE MPU MPOBEACHUM PAIUOISPUEBOrO aHaln3a, ObLIU YYTEHBI MPHU
cocraBiieHUH reosiorndeckoit kapthl 1:200000 macmTaba U 0OBICHUTEILHOM 3alUCKE K HEl
(I'ynpma, 2014).

Panee U3 KpeMHUCTO-TEPPUTEHHBIX OTIOXEHUH, OTHOCUMBIX K Pa3IHMYHBIM TEKTOHO-
cTpaturpaduyeckuM KoMmIuiekcam Oaccelina p.llepeBanbHasi, Hamu OBUIM  BBIJIEICHBI
M03/IHEAANICHCKHE — TO3JHe0aTCKUEe pajuoJIsipud, a Takke OaT-oKc(hOopA-KUMEpHHKCKHE
(ITaneuex u ap.,2013). Hamm uccnenoBanus ObUTH MPOJOIKEHBI, UTO TO3BOJUIO BBIICTUTH U
U3YYUTHh MPEICTABUTEILHYIO XOPOIICH COXPAHHOCTH KOJUICKIIHIO KUMEPHIK-THTOHCKHX U
OeppHraccKuX paauoIsIpuil, KOTOpbie OyIyT 3/1€Ch pacCMOTpPEHHI (Tab. 1).

KumMepumpk-THTOHCKasT  acColMaIysi paguoiisipuii - 9STO THINHWYHAS OopeanbHas
accolMaIys, B KOTOPOil MPUCYTCTBYIOT MHOTOUHCIICHHBIC MpeIcTaBuTeNu pona Parvicingula.
W3yueHre KUMEpHHK-TUTOHCKOM accolanuu paauonsipuii ¢ Parvicingula vera (Pessagno et
Whalen), P. elegans Pessagno et Whalen, P. boesii (Parona), Parvicingula cf. jonesi Pessagno,
Praeparvicingula cosmoconica (Foreman), Gongylothorax favosus Dumitrica, Zhamoidellum
frequensis (Tan Sin Hok), Z. ovum Dumitrica, Williriedellum cf. carpaticum Dumitrica,
Archaeodictyomitra rigida Pessagno, A. apiara (Riist), Xitus alievi (Foreman), Windalia (?)
tethyensis Dumitrica, Hsuum cf. mclaughlini Pessagno et Blome, Orbiculiforma sp. mo3sosiio
ycraHoBUTh HOBBIA Bua Milax vitukhini Palechek et Moiseev (B mewatn), KOTOPBIi OBLT
BCTPEYEH B HECKOJIBKMX 00paslax.

beppuacckas  acconmumanus  paavoSiApuii, H3ydYeHHas HaMuM Ha  YyKOTKe,
XapakTepu3yeTcs MPUCYTCTBUEM OOJBIIOTO KOJIMYECTBA SK3EMILIIPOB MpeCTaBUTENeH pojaa
Windalia. TlepBonasanpro pox Windalia Obur ommcan [.JmarcoM H3 HIYKHEMEIOBBIX
omnoxxenuin (6appem-anb0) 3anmamHodt ABctpanuu (Elis,1993) w mnpeamonarancs kax
SHIAEMUYHBIA, PACHPOCTPAHEHHBI TOJBKO B FOKHOM MOJYIIAPUHM B aBCTPAIUHCKOU
npoBuHIMU. [lo3aHee mpencTaBUTENM 3TOTO poAa ObuIM OOHAapYXKEHbl B OeppHUACCKUX
omnoxkenusx Antapktuku (Kiessling, 1999). B GonblivHCTBE CllydaeB W3ydeHHbIE HAMHU
OK3EMIULIPBl U3 YYKOTKHX 00pasioB oTHeceHbl K poay Windalia co 3HakoM OTKpBITOM
HOMEHKJIATYphl W TpeOYyIOT BBIICICHUS HOBBIX BHIOB. Haxonku mpeacraButeneil pona
Windalia B KopsikckoM Haropbe MO3BOJISIFOT IMpPEIoiaraTb, 4YTo 3TOT POJ, CKOpee BCEro,
SBJISICTCS] OMTIOJIIPHBIM M UMEET 00Jiee MIMPOKOoe reorpaduueckoe pacpocTpaHeHHE.

Panee, B Gar-okcdopackoil accormanuu paauossipuii (06p.07-147a) Yerb-benbckux
rop Hamu ObLT OOHapy»eH mpeactaBuTens poga Aitaum (IMamedek u ap., 2013) u cremans
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BBIBOJIBI O OUIOJIIPHOCTH 3TOTO POAA, A0 3TOI0 HAXOJKH IMpPEeICTaBUTENEH 3TOro poja Obuin
U3BECTHBI TAKXKE TOJIBKO B FO)KHOM mosyiiiapuu B Mugonesun (Pessagno, Hull, 2002) u Hosoii
3enanaun (Aita and Grant-Mackie, 1992).

[Ipu u3ydeHnn TEeKTOHOCTPATUTPAPUICCKIX KOMILIEKCOB OBLIN CAENaHbl MHTCPECHBIC
HAXOJIKH, TaK ObUIM BCTPEUEHBI MO3HEAATICHCKUE — T03JHE0ATCKUE PAUONIIPUU B KUMEPHIK
- TUTOHCKOM MAaTpHKcCe, KoTopble Obliu onucansl panee (Ilanedexk u ap., 2013), a Taxxke
00Hapy»XeHO COBMECTHOE HaXO0XK/IEHUE KaMIIAHCKUX U TUTOHCKHUX PaTUOJISIPHIl.

B o6pasiie (491.03) BeIIeICHBI M ONIPEIeICHBI (OPMBI, XapaKTepHBIC AJIs KaMIlaHa:
Prunobrachium articulatum (Lipman), P. incizum Kozlova, Spongurus spongiosus (Lipman),
Pseudobrachium ornatum (Lipman), Cromyosphaera vivenkensis Lipman, Cromyodruppa
concentrica Lipman, Phaseliforma carinata Pessagno, P. meganosensis Pessagno,
Spongodiscus volgensis Lipman, Porodiscus vulgaris Lipman, Pseudoaulophacus lenticulatus
(White), Orbiculiforma vacaensis Pessagno, Crucella aster (Lipman), Rhopalastrum trigonale
Lipman, Histiastrum sp. Kpome storo, B 3Tom e 00pasiie BCTpeueHbl (OpMbI, XapaKTEPHbIC U
st turona: Zhamoidellum ventricosum Dumitrica, Z. ovum Dumitrica, Williriedellum
carpaticum Dumitrica, Crolanium cf. puga (Schaaf), Parvicingula cf. boesii (Parona).

Takum oOpa3om, u3ydeHHe MO3THEIOPCKO-PAHHEMETIOBBIX PAIHOJSApUil paifoHa Y CThb-
benbckux TOp MO3BOJIMIIO YCTAaHOBUTH HOBBIE KHUMEPHUDK-TUTOHCKYIO U OEppHACCKYIO
accolualuu paJuoJsipuid, a TaKKe BIEPBbIE B 3TOM pErHoHE OOHAPYKUTh KaMIIaHCKHE
pamuoisipun. B KUMEpUK-TUTOHCKOW PaHOISPUEBOI acCcOlMalMKi ObLT YCTAHOBJIEH HOBBIM
By Milax vitukhini Palechek et Moiseev. M3ydenue pamuosnspreBbix accoranuii UyKoTku
MIO3BOJIMIIO BIIEPBBIC 00OHAPYKUTH MpeacTaBuTes poaa Aitaum B 6are-okcdopae u Windalia B
TUTOHE-OeppHrace YCTh-belbckux rop, paHee CUMTABUIMXCS PACIPOCTPAHEHHBIMH TOJIBKO B
I0’)KHOM TOJIyIIapuH, Onarojapsi ueMy ObLI C/I€JaH BBIBOJ O OUIIOJISIPHOM pacipOCTpaHEHUU
3TUX POJOB.

PaGora BeImMOMHeHa B pamkax Tembl: “‘buoctparurpadus u - KOppersus
re0JIOTUYECKUX COOBITHI ApPKTHYECKOro cekTopa Poccun u mpumierarmmux TeppuTopuil mo
MUKpOQOCCHIMAM U MPH NOAEpKKE IporpaMMel ['ocyaapcTBeHHOM noaepxku Bexpymmx
HayuHbIX 1ikon (HI-2981.2014.5).
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Tabnuya 1. Kumepuosxc-mumonckue paouonapuu Ycmo-benvckux 2op (nmuHeiika - 100 Mxm):
1 — Milax vitukhini Palechek et Moiseev; 2 — Parvicingula vera (Pessagno et Whalen); 3 — Parvicingula
elegans Pessagno et Whalen; 4 — Orbiculiforma sp.; 5 - Zhamoidellum ovum Dumitrica; 6 — Xitus alievi
(Foreman); 7 — Windalia sp.; 8 — Archaeodictyomitra apiara (Riist).
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LATE CRETACEOUS RADIOLARIANS PESCHORA LIGNITE BASIN

Sarkisova E.V.
All- Russian Petroleum Research Exploration Institute (VNIGRI), St. Peterburg

BriepBble ycTaHOBWII U A€TaIbHO ONUCAN PAAUOISPUNA U3 BEPXHEMEIOBBIX OTJIOXKEHHUM
[Tpunonspuoro [Ipenypanes Xapyrckoi miromanu (ckBaxuubl CJIK-250,533,522) 3.0. AMoH.
B uactHOCTH, B TYpOHCKOM HHTEpBaJI€ pa3pe3a UM BBIIEIEHA 30HA 10 PAIUOJIAPUSIM
Dictyomitra—Ommatodiscus, ¢ Bo3pacTHOii 1aTHPOBKO#i B 00beMe Becero TypoHa (AmoH, 2000).
OTnoxeHus TypoHa MpeACcTaBIeHbl MEIKO- U KPYITHO3EPHUCTHIM aJIEBPOJIUTOM, AJIEBPUTUCTO-
[JIMHUCTOW OIOKOM, IE€CYaHO-aJIECBPUTOBOM OINOKOHM, NECYAHHMKAMU C OJUTOMHKTOBBIM
raJICYHUKOM B OCHOBAaHMM U TEMHBIMHU AJIEBPUTUCTBIMU TJIMHAMU C INIayKOHUTOM. I1o TaHHBIM
D.0. AMoHa B MPOCIOSX TJIWH OOHAPYKEHBl E€AUHUYHBIC PAAUOISIPUM HEIOCTATOYHOMN
COXPaHHOCTH.

ABTOpOM OBLIT UCIIOJIB30BAH HOBBIN CKBaXKUHHBII MaTepuai U3 BEPXHEMEIOBOM YacTu
paspesa ckBaxuubl CJIK-619, mpoOypenHoit Ha mosie 1maxTthl Ne5 «tOkHOCEHIMHCKAN
ChEMHBIMU M pa3BeqouHbIMU NapTusiMu Bopkyrunckoit ['PO TII'O [lonspHoypanreosorus,
nonyueHHbpld oT reosiora C.K. IlyxoHTO, The BbISBIEH M H3yuyeH OOraThlii KOMIUIEKC
paauossipuii. BepxHemenoBble OTiIOkKEHUS, BCKpbIThie ckBaxxkuHoN CJIK-619 mo xomuekcam
dopamuHn(Ep COMOCTABISAIOTCS HETOCPEACTBEHHO CO CIOSMH U IMaYyKaMH OTIOPHOTO pa3pes3a
BepxHero mena p. Ceiiga. [lo TakcOHOMHUYECKOMY COCTaBY KOMIUIEKC MMeEeT HauOosbliiee
CXOJICTBO C 3alaJHO-CUOMPCKUMHU M3 CpEAHEW U BEpXHEM YacTU Ky3HELIOBCKON CBUTBHI.
(IIumynosa, 2003 @.).

N3 otnoxenunii ckBaxkunsl C/IK-619 B 51 obpasne B unrepsaine riayoun 89,3-103,7 m
BIIEPBbIE BBISBIICHA aCCOLMALIUS PaUOISpUl, coaepxarias 6osee 70 BUOB, OTHOCSIIUXCS K
40 ponam u 15 cemeiictBam. [1o nanueiM B.A. MapunoBa (Mapusos u ap., 2001), uzyuasuiem
cocTaB KoMILiekca (popaMuHU(ep B 3TON CKBaKHUHE, CTPATUTPadUUECKOE MOJIOKEHHE 3TOrO
MHTEpBajla — TYPOHCKUH spyc, BepXHUH mnoabspyc. OTI0XKEHHS, B KOTOPBIX BBIJIEIECHbI
paauoIIpUM  TPEACTABICHBl CBETIO-KOPUYHEBBIMU U 3€JIEHOBATO-CEPbIMU TJIMHUCTHIMU
aJleBpUTaMu, TIMHAMU C MAaCCUBHOM U MATHUCTOM TekcTypoi. Hanbosnee oOumbHbIE CKOMIIIEHUS
panunsipueBoi ¢dayHbl MPUYPOUYEHBI K CBETJIO-CEPhIM TJIMHHUCTHIM aJeBpUTaM H CBETJO-
3€JIEHOBATO-CepbIM IJIMHaM C MAacCHUBHOM TeKCcTypoil B uHTepBanie rinyouH 98,5-89,6 M.
[ToMumo MUKpO]ayHBI B 3TOM ke HHTEpBaJie 0OHApYKEHbI HEOIpeAeIMMble 00JIOMKH PAaKOBUH
uHolepamMua, uxHopoccuyinu u poctpel 6enemMuuToB. (Lunynosa, 2003 ¢.).

CoxpaHHOCTb CKEJIETOB PAJHOJISIpUIl HEOAMHAKOBA, HAOIIOJAIOTCS TUCKOUTHBIE (DOPMBI
C OIUIABJIEHHBIMH KpasiMH, YacTh SK3EMILIIPOB OYpOi U KEJNTOI OKpacKku, YaCTUYHO 3aMeleHa
3epHAMHU IJIayKOHUTA.

B kommekce onpenenenst: Orbiculiforma volgensa (Lipman), Orbiculiforma persenex
Pessagno, Orbiculiforma multa (Kozlova), Orbiculiforma impressa (Lipman), Orbiculiforma
maxima Pessagno, Orbiculiforma cachensis Pessagno, Gromyodruppa concentrica Lipman,
Spongodiscus citrus Lipman, Dictyomitra striata Lipman, Dictyomitra pseudoscalaris Tan Sin
Hok, Dictyomitra turgaica Amon, Ommatodiscus mobilis Kozlova, Praeconocaryomma
clivosa (Lipman), Praeconocaryomma copiosa Wu, Rhopalastrum trigonale Lipman,
Rhopalastrum tumidum Lipman, Spongopyle sp. ex. gr. insolita Kozlova, Spongopyle ecleptos
Renz, Spongopyle turgaica Amon, Histiastrum aster Lipman, Histiastrum latum Lipman,
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Histiastrum tetracantum Lipman, Histiastrum cruciferum Lipman, Crucella quadra Foreman,
Porodiscus cretaceous emend Amon (2000, Ta6mn.lV, ¢ur.4), Artocapsa sp., Cyrtocalpis
operosa Tan Sin Hok, Lithostrobus sp., Lithostrobus sp.aff. L. turitella Lipman,
Diacanthocapsa amphora (Campbell et Clark) Diacanthocapsa granti (Campbell et Clark),
Diacanthocapsa ancus Foreman, Diacanthocapsa sp. aff. T. legumen (Campbell et Clark),
Diacanthocapsa sp. B, Diacanthocapsa foveata Kozlova, Stichomitra asymbatos Foreman,
Stichocapsa uvatica Amon, Stichocapsa pyramidata (Grig.), Stichocapsa scalaria (Lipman),
Theocampe salilum Foreman, Theocampe volendeta Empson-Morin, Porodiscus riiesti emend
Amon (2000, ta6a.lV, ¢wur.10, 11), Porodiscus vulgaris Lipman, Archaespongoprunum
bipartitum Pessagno, Archaespongoprunum andersoni Pessagno, Archaespongoprunum
cortinaensis Pessagno, Alievium praegalloway Pessagno, Alievium galloway (White),
Spongoprunum sp. aff. Cyphantus probus Riist, Spongoprunum sp.1, Tripodictya triacuminata
Lipman, Lithocampe lepidosa Kozlova, Patulibrachium rossicum (Lipman), Theocapsa
simplex Tan Sin Hok, Cryptamphorella conara (Foreman), Theocyrtis praemugaicus Amon,
Novodiacanthocapsa manifesta (Foreman), Triacticus triacuminatus Lipman, Higumastra sp.,
Euchitonia santonica Lipman, Phacostauros magnus Kozlova, Spongotripus morenoensis
Campbell et Clark, Patellula verteroensis (Pessagno), Hexinastrum lipmanum Amon,
Septinastrum dogeli Gorbovetz.

H606XOI[I/IMO OTMECTUTDH 0611166 CXO0ACTBO BHAOBOIo KOMJICKCA M3 pPa3pc3a CKBAXKXHNHBI
CIK-619 ¢ xomiuiekCoM BepXHEMENOBbIX panuoiisipuil paiiona r. Kysnenka Ilen3enckoit
obnactu, onucanueix P.X. Jlunman (JIunman,1952), a Taxxe 3amaguoit Cubupu (Kosnosa,
['op6oBertr, 1966) u Kanudopuuu. (Campbell et Clark, 1944).

TakcoHOMUYECKUIT COCTaB HU3YUCHHOI'O KOMIIJICKCA HOCUT CMeIIaHbIN XapakTep. B nem
OIIpe/ICTICH BHJI-MHJICKC TYPOHCKOW 30HBI Stichocapsa pyramidata, HO Takke BHBI,
MMPUCYTCTBUEC KOTOPBIX XAPAKTCPHO IJIA OTJIOKEHUI 00JIe€ BEICOKHX TrOPpU30HTOB (B YaCTHOCTH
— KaMIlaHa - MaacTpuxTa), Takue kak Diacanthocapsa foveata, Diacanthocapsa ancus u map.
Hanuyue B koMILIeKkce 3JIEMEHTOB HH)KeHe)I(aIHeﬁ TypOHCKOfI u BLII_HGJ'IC)KaI_HeI‘/'I KaMIIaHCKOH
(dayH xapakTepHO XapaKTEpHO MJIs Psifia pa3pe30B HU30B OEPE30BCKON CBUTHI, OTHOCUMBIX K
TypoHy? — KOHbsKY? (komrutekc ¢ Ommatodiscus mobilis u Spongodiscus multus.(Kosmoga,
I'op6oser, 1966). Kommiiekc u3 otnoxkennit ckBaxkunbl CIK-619 nmeer cBou (anuanbHbie
OCO66HHOCTI/I, BBIACIACTCA 00rarcTBOM TaKCOHOMHYECKOTO coCTaBa, OTJINYaCTCA MaCCOBBIM
npucyrcTBiem BuaoB cemericte  Orbiculiformiidae, Eucyrtidiidae (pox Dictyomitra),
Carpocaniidae (poxn Diacanthocapsa) B MeHbIlIeM KOJIHYECTBE MPUCYTCTBYIOT MPEICTABUTEIIH
cemeiicts Litheliidae, Spongodisciidae, Euchitoniidae.

YacTb Haubolee XapPaKTCPHBIX BHU0B KOMIIJIEKCa IMpEaACTaBJICHA Ha

NaJICOHTOJIOTUYECKUX TAaOIUIIaX.
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Tabmuua 1
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SORVES X370°= Bl 0050 14/DECHS 15KV X430 50pm 0043 11/DECH3 15KV X330~ 50um 0059 11/DEC/13
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\xF500 Topm * 0060 - 41DEC/13 | 15KV X450 15KV X370 50ym 0084 11/DEC/13

50pm 0061 11/DEC/13

X500—50pm 0044 1/IDECH3 x45m 0045 11/DEC/13 15kV X600 20pm 0058 11/DEC/13

15kV X500 50pm 0063 11/DEC/13
X450 50pm 0057 11/DECI13 15kV X370 50pm 0080 11/DEC/13 H

X400 50pm 0046 11/DEC/13 15KV X300 50pm 0062 11/DEC/13 15kV X270  50ym 0040 11/DEC/13

13 14 15

Taénauua 1 Bce uzobpasiceHnbie 9K3eMNAAPbl NPOUCXO0AM U3 OMIOHCEHUL NO30HE20
mypona, cxg. CIIK-619, 6 60 km na 1020- 3anaduee 2. Bopkymul

®@ur. 1, 2. Dictyomitra striata Lipman. 1 -sx3. Ne 41-P/1, ri1. 98,5 Mm; 2 - 9k3. Ne 41-P/2, ri1. 98,5 m. ®wur.
3, 4. Dictyomitra densicostata Pessagno. 3 - sk3. Ne 41-P/3, rn. 98,5 M; 4 — (parMeHT CKyJIBITYPBI CTEHKH
pakosuubl. @ur. 5. Dictyomitra squinaboli Pessagno. Dk3. Ne 41-P/4, ri. 98,5 m. ®ur. 6. Dictyomitra cf.
multicostata Zittel. Dx3. Ne 41-P/5, rin.89,1 m. ®ur. 7. Stichomitra manifesta Foreman. Dks3. Ne 41-P/6, ri1. 98,5
M. @ur. 8, 10. Diacanthocapsa granti (Clark et Campbell). 8 - 3k3. Ne 41-P/7, rn. 98,5 m, 10 - 3k3. Ne 41-P/8, ru.
98,5 M. @ur. 9. Diacanthocapsa amphora (Clark et Campbell). Dk3. Ne 41-P/9, rn. 98,5 m. ®ur. 11, 15.
Archaespongoprunum bipartitum Pessagno. 11 - 3k3. Ne 41-P/10, ri. 89,1 M, 15- 9k3. Ne 41-P/11, ri1. 98,5 m. ®ur.
12 Orbiculiforma multa (Kozlova). Ox3. Ne 41-P/15, rn. 94,6 m. ®wur. 13. Archaespongoprunum cortinaensis

Pessagno. Ox3. Ne 41-P/16, rn. 98,5 m. ®ur. 14. Archaespongoprunum andersoni Pessagno. Oxk3. Ne 41-P/17, .
98,5 m.
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Tabnua 2

15kV. X400  50pm 0073 11/DECM3 0077 11/DEC/13 15kV X330 50pm 0079 11/DEC/3

15kV. X430 50pm 0042 11/DECH3 X400 50pm 0081 11/DEC/3 15KV X500  50um 0066 11/DECH13

|

15kV X400 50pm 0071 11/DEC/A3 X450 50um 0083 11/DEC/13 15kV X550 20pm 0051 11/DECA3

15kV X430 50ym 0064 11/DEC/13 15KV X500 50pm 0052 11/DEC/3

15kV X230 100pm 0076 11/DEC/13 15kV X370 50pm 0041 11/DEC/3 15KV X550 20um 0056 11/DEC/13

13 14 15

Tabnuya 2 Bce uzobpasicennvle IK3eMNIAPbL NPOUCXOOSAM U3 OMILOHNCEHUL NO3ZOHE20

mypona, cxg. CIIK-619, 6 60 km na 1020- 3anaouee 2. Bopkymul

®@ur. 1, 3. Archaespongoprunum bipartitum Pessagno Lipman. 1 -5k3. Ne 41-P/12, 1. 94,6 M; 3 - 5k3. Ne
41-P/13, ri1. 89,1 m. ®ur. 2. Archaespongoprunum andersoni Pessagno. k3. Ne 41-P/14, ri. 94,6 m. ®wur. 4, 5, 6
Histiastrum aster Lipman. 4 -3x3. Ne 41-P/18, ri1. 98,5 M; 5 - 5x3. Ne 41-P/19, ri1. 89,1 m; 6 - ok3. Ne 41-P/20, ri1.
94,6 M. ®ur. 7, 9. Histiastrum latum Lipman. 7 -ok3. Ne 41-P/21, ri1. 94,6 M; 9 - ok3. Ne 41-P/22, ri1. 98,5 M. @ur.
8. Crucella quadra Foreman. Ok3. Ne 41-P/23, ri1. 89,1 m. ®@ur. 10. Spongotripus morenoensis Campbell et Clark.
Ok3. Ne 41-P/24, r11.89,1 m. ®Dur. 11. Lithostrobus (?) sp. Dk3. Ne 41-P/25, 111.94,6 m. ®ur. 12. Lithostrobus sp.aff.
L. turitella Lipman. Dx3. Ne 41-P/26, rn.89,1 m. ®@wur. 13. Patulibrachium cf. rossicum (Lipman) — ¢bparment
oTpocTka ckenera Jk3. Ne 41-P/27, rn.89,1 m. ®wur. 14. Cromyodruppa concentrica Lipman. Ox3. Ne 41-P/28,
rin.98,5 m. @ur. 15. Spongopyle turgaica Amon. Ox3. Ne 41-P/29, r11.92,0 m.
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O CUMMETPHUU. 3BHAUYEHHME JJI51 CACTEMATHUKU RADIOLARIA

Tounamua C.B.
TuxookeaHckuil okeaHonoruueckud UHCTUTYT uM. UnbnueBa IBO PAH, r. BnaausocTox,
e-mail: tochilina@poi.dvo.ru

ON THE SYMMETRY. SIGNIFICANT FOR RADIOLARIANS SYSTEMATICS

Tochilina S.V.
V.1. ll'ichev Pacific Oceanological Institute FEB RAS, Vladivostok

O meopuu.llpocTpaHcTBEeHHO-BpeMeHHasi cMMMeTpus Oepét Hauaso ¢ Aupu [lyankape
(1972). Cummerpuss M Xaoc €CThb pe3yJbTaT NPOsBICHUS HenuHeiiHocTu. CummeTpus
OTHOCHUTCS K CIIOKHOH mpo0iieMe KBaHTOBOM (pu3uku. CUMMETpUYHbIE BOJHOBbIE (YHKIIUU
ONMCHIBAIOT YaCTUILIBI C LIEJBIM CIMHOM (0030HBI) U @aHTUCUMMETPUYHBIE ONMCHIBAIOT I10JIS C
nosyuensiM crnuHoM (epmuonsl). B HennHEMHBIX MOAENSX KBAaHTOBOW TEOPUM IO
MOSIBUJIMCH 3aKOHBI COXPAaHEHUS, KOTOPBIE CBA3AaHBI C HEIIPEPHIBHOM (DYHKITHEH COCTOSHUH.

[Ipn craHOBIEHMM KBaHTOBOM TEOPHUH BECbMa CYIIECTBEHHBIM  OKa3aJloCh
paccMOTpeHHe CUMMETPUIl KBAHTOBBIX CHCTEM. bblla co3laHa OCHOBa JUIsl LIMPOKOIO
MPUIIOKEHUSI METOI0B KBAHTOBOM TEOPHH HE TOJBKO B (DU3HKE, HO 1 B CMEKHBIX HAyKaX, B TOM
qrcie B OMOJIOTHH.

OpsuH llpenunrep (1972), BhIABUBIINY BOJHOBYIO MPUPOAY JIEKTPOHOB, MO3JHEE,
00paTUBIIMCH K OMOJIOTHH, MPHUBEN (PU3UKO-XUMUYECKOe OOBSICHEHHE HACIIEACTBEHHOCTH U
U3MEHYUBOCTHU: «Oonplasi  MoJIeKyJna, KoTopasi  crajga  o0Opa3sloM  BBICOKO
uddhePEeHIIMPOBAHHON VIOPSJIOYEHHOCTH, OXPAHAEMONM BOJIIIEOHON ITAJIOYKON KBAHTOBOM
Teopun» (ctp. 71). YauBuTenpHas CHOCOOHOCTh OpPraHM3Ma «IIUTh YMNOPSJIOYEHHOCTh W3
MOAXOASAIICH cpenb» (cTp. 78), 3TO siBIEHUE ocyIiecTBisgeTcss Xxpomocomamu. . Ilpenunrep
Ha3BaJl XPOMOCOMHYIO HUTh allepUOJAUYECKUM KPUCTAIIIOM MaTepUaTbHOTO HOCUTES KU3HH.

K 6uonozuu. B cymectByromeM HEpa3pbIBHOM €IMHCTBE OMOJIOTUN, XUMHUH U (PU3UKU
(UBanoB, Tortux, 1999), mpobnema CUMMETpUHM KPEMHHEBOTO IIJIAHKTOHA OKeaHa
MIPEICTABIISIET OCOOCHHO BAXKHYIO U MaJI0 pa3paboTaHHYIO MPOoOIeMy.

Y CTOWYNBOCTH CHMMETPUH Y MUKPOOPIAaHU3MOB C KDEMHHUEBBIM CKEJIETOM 3aBUCHUT OT
OMOJOTUN KJIETKH M OT (PU3UKO-XMMHYECKHX MapaMeTpoB BOJHOW cpenbl. MoneKyIsipHbIil
YPOBEHb MCCIIEJOBAHUH BKIIIOYAET HE TOJIBKO CTPOCHHE OEJIKOB U HYKJIEMHOBBIX KHCIIOT U UX
dynximii, Ho n muTOCKeeT!. «CaMBIM CyITECTBEHHBIM KaUueCTBOM JKH3HH ABJISETCS BHICOKAS
CKOpOCTh OMOXMMHYECKHMX PEaKIMH, KOTOPbIE YIPABISAIOTCS M YCKOPSIIOTCS (epMEeHTaMu»
(denonkun, 2003).

@epMeHThl - 3TO BbICOKOCTIEIUATN3UPOBAHHBIE OEIKOBBIE MOJIEKYJIbI, 00Jajarome
KAaTaJIUTUYECKUM JIEWCTBUEM, KOHTPOJUPYIOLUIUM XUMHUYECKHE pPEaKIUH B  KJIETKE
(Omonoruueckuii B3risan). DepMeHTH OTHOCSATCS K MAKPOMOJIEKYIISIPHOI crcTeMe, Co3/arolien
«MH(}OpMaIHIO» YIOPSIA0YEHHOCTH (B3I (PUUKOB).

ITo Ouonoruu paguonsgpuii B HacTosIIee BpeMs Mbl MPOJOJKAEM IOJIb30BATHCS
pe3yibTaTaMu HCCIeA0BAHUMN, BBIIOJIHEHHBIMM B Havaje U cepeauHe XX Beka. biaromaps
3aMeyvaTeNbHbIM HCCIIeOBaHUAM (hpaHIly3ckux Ouosoros A. Xomtana u M. Enxyme, BriepBbie
BBISIBJICHO:

1 K 6uonocuu. Bwiarommuiics pycckuit 6monor H.K. Konpmos, reHeTHK, pojOHAYAIBLHUK HCCIEIOBaHUI
061oU3NKN KIETKH, KOTOPBIH HE TOJBKO BIIEPBBIC BBEJ MOHSITHE IUTOCKEIET» Y OJHOKIETOYHBIX B 1903 r.
(uuroxanumma [Anderson, 1981]), HO ¥ BbIBeN MPHHLUXI MaTPUYHOTO BOCIPOHM3BEACHHUS MOCIEIOBATEILHOCTH
MOHOMEPOB B IOJIMMEPHBIX LEISIX, KOTOPHIA aHAIOTHYEeH KpUCTAIIH3auy B 1927 1. DTOT MpuHIKN NO3HEe, JIET
B ocHOBY pacmudposanns monekys JJHK, BoimosHeHHBIM YoTcOHOM B 1953 T

Amnrnuiickuii renetuk u 6nomerpuct k. Bypnon Xanneiin (Haldane, 1945), o6pamasice k Opeuny Llpeaunrepy,
HoaYepKuBai Ooibioe 3HaUeHne padoT pycckoro yuenoro H.K. KonbioBa mo mMarpuaHOMy BOCIIPOU3BEICHHIO
MIOCJIEIOBATEIEHOCTH MOHOMEPOB B ITOJIMMEPHBIX LETISX.
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e 4TO panuonspun oTHocsATcs k nmonummionaam (Hollande, Enjumet, 1960).

e UYro OCHOBHBIC DJJIEMEHTBHI KPEMHHEBOI'O IIUTOCKEJICTa 3aHMMAIOT TMPHUAACPHOE
nonioxkenue. (Puc.1).

- o

1- Hexadoras arachnoidale. (Holland and Enjumet, 1960)

2-3 - 4-x nyuesas koncmpykyus yeganuca Sethocyrtis capreolus Haeckel (Touununa,
1997).

Kan u Monuka Kamonsl (Cachon, Cachon, 1971, 1974), BbIsSIBUIN pacIoyiOKeHUE
MUKPOTPYOOUEK aKCOHEM, COCTOSIIMX H3 OCIKOBBIX MOJICKYN (TPOTO(GHOPHILI), KOTOPHIE B
MOTIEPEYHOM pa3pe3e MPEACTABISAIOT «TPUILIETHI», 00pa3yIolIUe MeKCaroHAIbHYIO CHCTEMY,
OJIM3KyI0 K KpucTauimueckoi (puc 2. A, B). SIpkum noaTrBepxaeHUeM Cily’KaT TpeXTpaHHbIE
UTJIBI U TeKCAarOHAJIbHBIE 00paMIICHHSI aKCOTIOAUATIBLHBIX OTBEPCTUH Y PAUOISIPUN.

i s
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Puc.2. A — Cmpyxkmypa yenounwix cunuxamos (bpeze, Knapuneoyan, 1967);
B — Pacnonosicenue npooonshuix mukpompyoouex ¢ axcornemax Nassellaria (Cachon, Cachon, 1971).

CucremMaTnka, OCHOBaHHas Ha HAJIMYUU CHUMMETPHUH Y PAIUONIAPUN, BIHCHIBACTCS B
KapTUHY QU3UKO-XUMHUECKUX MPoOsIeM HHPOPMAITMOHHOTO TIOJIST OKEeaHa.
JKuBoit opraHusMm paguoONSIpUil  WMEET pPa3IUYHble TOMEOCTATUYECKHE PEaKIuH,
MPOSIBIISIONINECS B MOP(POTECHETUIECKUX THUTIAX.
KoHuenuuu moJisi oOKeaHa TMpeACTaBIsieTcS (QU3MKO-XUMUYECKOW CHUCTEMOHM C
0ECKOHEUHBIM YHCIIOM CTETICHEH CBOOOIBI. DHTPOMHS, B3ATasl C OTPUIIATEIEHBIM 3HAKOM, €CTh
cama 1o cebe Mepa ynopsiJ04eHHOCTH.
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OxkeaHcKkast BoJja MPOHUKAET B TOJILY 0a3ajbTOB B CPEAMHHBIX XpeOTax A0 IITyOuHbI 4-X
KHJIOMETPOB. JTO TIOJATBEPKIACTCSI W30TOMHBIM aHAIM30M KHCJIOPOJa U KOMILIEKCOM
BTOPUYHBIX MUHEPaJoB (JIucunbiH, 1983). TemnepaTypa BoAbl B ITOM IIPOIIECCE MOBBIIIACTCSI.
[Ipn BHEApEHUM H3BECTKOBO-IIEIOYHOW MarmMbl BO3HUKAET BBICOKOE J/aBIIEHHE BOJHOTO
dronaa; Ha MOCHENHUX CTAAMSIX MPOUCXOAUT (HOPMHUPOBAHHE T'HAPOTEPMAIBHBIX CHCTEM
Pa3IUYHOTO COCTaBa. DKCIEPUMEHTAIILHBIC TaHHBIC TIOKA3aJIH, YTO U3 0a3aIbTOB U3BIIEKACTCS
B pacTBOp OONBIIMHCTBO diteMeHTOB: Si, Fe, Ca, Mg, Al, Cu u xp.; u3 mienoyHsix 0a3aabToB
skcrparupytorcs Na, K u Mn (Kypnocos, 1986). B Mopckoit Bojie KpeMHHII HaXOAMUTCS B
dopMe MeTa- U TOJUKPEMHEBBIX KHUCJIOT, KOTOpPbIE XapaKTePU3YIOTCSI  BBICOKOM
KOHIIEHTpAIMEH B TUIPOTEPMATHHBIX IMOJISIX OKEaHa.

[ToctyruieHne GONBIIONO KOJUYECTBA KPEMHEKHCIOTHI M3MEHSJIO TPaJUEHTHI BOJHOM
CpEeIbl U €CTECTBEHHO BIIMSIIO HA Pa3BUTHE KPEMHHUEBOTO IUIAHKTOHA. B KMBBIX OpraHu3Max
BO3HUKAIOT PAa3JIMYHbIE TOMEOCTATUYECKUE PEAKIUH, MPOSBISAIONIMECS B Pa3IUYHBIX
MOP(OTEHETHYECKUX THUTIAX.

DopMuUpOBaHUE CHUMMETPHUYHBIX KPEMHHEBBIX PAKOBHH PaJUOJSAPUN MPOUCXOIUT B
cpelie, B KOTOPO B3aMMOACHCTBYIOT THIPOTCHHBIE COCTMHEHUST OTPOMHOT0 YHCIIa AJIEMEHTOB,
ocobenno Si, K, Mn, Al u ap. TprucHMMETPUYHBIE B OCECUMMETPHYHBIE PaIUOIIPHHA OOUTAIOT
B Pa3HBIX KOHIICHTPAIIMOHHBIX TOJISX.

Kaxxgoli cuMMeTpun COOTBETCTBYET CBOM 3aKOH COXpaHeHus »Hepruu mno D.Hérep u
KOJIMYECTBA JIBIKEHUS, CBSI3aHHOTO C MPOCTPAaHCTBOM. Mopckas cpeaa nuddepeHnupoBaHa:
BBISIBJICHBI PaiOHBI C OTHOCUTEIHHO OJHOPOAHBIM PACIpENeTICHUEM JIEMEHTOB M PAalOHBI C
BBICOKOH KOHIICHTPAIIMEH MHOTHX DJIEMEHTOB, HAIIPUMEP, «THIPOTEPMAIILHBIC ITOJISI.

buodusuku BBeIM TNOHATHE «KOHIIEHTPAIIMOHHOE TMI0Je», KaK BHEIIHUW CTUMYI
dbopMooOpazoBaHwsL.

Ikcnepumenmanshole oannsle. Ilpumenenue ghusuueckux memooos.

1) Pe3ynbpTaThl peHTTEHOCTPYKTYPHOTO aHATM3a BBIIBUIIM COJICPIKAHUE B SHIOCKEIIETE
panuosspuii MuHepaioB rpymmnsl kBapiia (Tochilina, 1996).

2) PesympraThl MuKpo3oHAoBoro asanu3a (Touwimna, Canmb, 2002) BbIsIBUIU
pa3inure B XUMUYECKOM COCTaBE MUHEPAIIbHBIX CKEJIETOB HK3EMILISIPOB, OTHOCAIIUXCS K IBYM
kiaccaM: Trisymmetris u Axisymmetris (puc. 3).

Puc.3. Ilpeocmasumenu muna Nassellaria
(Radiolaria): 1 - Dictyophimus crisae
Ehrenberg  (kaacc  Trisymmetis), 2 -
Lychnocanium grande Clark et Clark (kaacc
Trisymmetis), 3 - Eucyrtidium ex gr.
acuminatum Ehrenberg (xzacc Axisymmertis).
[IpeacraBuTenu MeEpBBIX XapaKTEPH3YIOTCS
HU3kUM  conepkanneM TiO2 u Cr203 u
noBblIeHHbIM cozepkanneM KO u AlOa.
OkcnepuMeHTaNbHBIE  JaHHbIE  TaKk ke
NOKa3aJlM, YTO KOI(P(PHIMEHT COOTHOILECHHUS
Al,O3/SiO; ms kimacca TPUCHMMETPUYHBIX
pammonspuii  (pomsl  Dictyophimus  u
Lychnocanium) pasen 0,05 u 0,03, a mis
ocecummerpnunblx (pox Eucyrtidium) sror
ko3¢ punmenr pasen 0,001.

Kammonst (Cachon, Cachon, 1971, 1974) npuiiiu K BEIBOY, YTO /1715l IOCTPOSHUS CBOMX
PaKOBUH PaUOJISPUU HYKJAIOTCS B KDEMHE3EME, pACTBOPEHHOM B BOJE.

O cucmemamuxe. B xoioccalbHOM pPa3HOOOpazuu paguoisipuil Hamuuue (Gopm
BBICOKOM CUMMETPUH MPEJICTABISAET OUEBUAHBIN (haKkT, KOTOPbIH He ObUT YYTE€H B COBPEMEHHOU
meratakconomuu (Cavalier-Smith, 2004).
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Kpucrammmaeckas CTPYKTYypa pPaKOBHH TPUCUMMETPHUIHBIX panuonspuit
XapaKTEepU3yeTCs YIOPSAAOYCHHOW TPEXMEPHOM NIEPUOIUYECKON CTPYKTYPOM B IPOCTPAHCTBE.
KoBasieHTHasi CBSI3b CTPOrO HANpaBlieHA W 3aBHCUT OT THUIA BOJHOBBIX (YHKIHN
(«opOuTaneii») u ux pacmpeeneHus B IpocTpancTBe. B Monekynax 6eIKOB aMUHOKHCIOTHBIE
ocraTku B PHK KOBajeHTHO CBsi3aHBI M HAXOJATCS B CTPOTOM MOCIICIOBATEIIBHOCTH.

B cucreme Radiolaria 6sumn Beigenensr Tunet Spumellaria (Tochilina, Goll, 2012) u
Nassellaria (Tochilina, 1996) kpuCTaJUIOXUMHYECKOH CTPYKType H IMPOCTPAHCTBCHHOM
CHMMETpPHH?, 3a5I05KeHHOl B paHHeM naneosoe (Hasapos, 1986; Tochilina, 1989).

YerpIpexitydeBasi KOHCTPYKIUS OKa3ajlach HauboJiee KOHCEPBATUBHOW, OHA ObLia
3aJI0’KeHA B PAaHHETIATIC030UCKYIO DY U MOXKET NpeacTaBAsATh MOphopoHA THTIOB U
Nassellaria u Spumellaria.

ApPXETHIIOM YeThIPEeXJYYEBbIX KOHCTPYKIMH Moriau ObiTh Palaepyramidium wiu
Palaeotripus, oOHapykeHHBIC B KeMOpHMICKHMX OTIOXeHHsXx Aunrae-CasHCcKoi 00sacTu
(Hazapos, 1986), a mo3mHee omnucaHHble W3 paHHecuiypuiickoi dopmaimu Cape Phillips
Kananckoro apkruueckoro apxunenara K. I'ya6ogom (Goodbody, 1986).

Cummerpusi  paauoisipuid  uMmeromas  chepougHO- U OCe-  CHMMETPUYHBIC
POCTPAaHCTBEHHbBIE ()OPMBI, BBIIE/ICHBI B JIBa THIIA opranu3aiuu Matepun Spumellaria (puc.
4) u Nasellaria.

100 pm

Puc 4. Elatomma juniperinum Haeckel (phylum Spumellaria)

3akniouenue B reonornyeckoil UCTOPUN B3aMMOOTHOIIEHUH OCaJI0YHOTO KOMILIEKca
OKEaHOB M KOHTHHEHTOB OOJIbIIOE 3HAYEHHWE NPHUAAETCS W3MEHEHHIO COOTHOLIEHUH JBYX
OCHOBHBIX H30TONOB cephl: S u S**. JIna cynp(}haToB B COBpEMEHHBIX OKEaHAX XapaKTepPHO
cpeanee 3HadeHue O +20 %o, a 17151 0cagouHbIX Cyab(paToB O -20 %o. COOTHOIIEHNE U30TOMOB

2 BenukoMy pycckomy kpucramiorpady E.C. @énopoBy npunaaiexuT Boiso 230 NpocTpaHCTBEHHBIX IPYIIIT
CUMMETpHH M MaTeMmatmdeckoe obocHoBanme 32 BuaoB cummerpun A.B. I'agonmua. PabGora «Cummerpus
MpaBWIBHBIX cucTeM-puryp» (démopos, 1890) Obima co3maHa «HAa OCHOBE CHEIMAIBHBIX alreOpamyecKux
YpPaBHEHUI M WILUTIOCTPUPOBAHA MPEKpacHBIMH Tpadukamm» (3amicKd MHHepalornueckoro obuectsa, Band.
XXVIII, 1880). Bonee mosHbIil BapraHT ObLT 0MyOIIMKOBaH B kypHane «Zeitschrift fiir Kristallographie» Band
XXIV, 1895. Tlocne storo HauyMHaeTcsi cucTeMarnieckoe 3amanuuBaHue asropctBa E.C. ®emopoBa 1o
HACTOSIILETO BPEMEHH.

B 1891 r. nosBunace pabora A. Illenduuca M Bo MHOTMX pabOTax CTajJ0 YINOMHHATHCS «CHMMETPHS
®enopora-lllendmuca». Cymectsyer nepenucka E.C. denoposa u A. Illendmuca: B nucsme ot 14 nexadps 1889
r. A. lendmuc npmsuaér neprerctro E.C. ®exopora B BeBoe 230 MPOCTPaHCTBEHHBIX TPYIII CHUMMETPHHA. DTO
MICBMO B HacCTOsIIIee BpeMeHs xpaHutcs B [ 'opHoM mHCTHTYTEe CaHKT-llerepOypra.
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Cephl CYIIECTBEHHO MEHSUIOCh B OCA/IOYHOM TOJIIE M OKEaHOB, U KOHTUHEHTOB B (haHEepo30e
(Holser W., Kaplan 1., 1966).

Ha rpanumax KpymHBIX CTPAaTOHOB WM3MEHEHHSI COOTHOIICHHWH H30TOIOB CEpbI
COOTBETCTBYIOT U3MEHEHMSIM B KOCUCTEMAX pasuoiisipuil (puc. 5).

KacaTenbHO H30TOIMHOTO cOCTaBa yriepo/a B KapOOHATHBIX 0CaKaX OKeaHa II0Ka3aHo,
4TO Ha pyOeke Maneo30st ¥ Me3030s MPOU30ILIA CMEHa (PaKTOPOB, UTPABIIUX BEIYIIYIO POJIb
B (opmupoBanuun cooTHomeHui Copr. / Ciaps. Ha 3TOM pyOeke mnpousounuin Oobline
U3MEHEHHUS B CTPYKType COOOIIECTB DPATUOJSPUN B CBSI3M C WMHTCHCHUBHBIM DPa3BUTHEM
MHOrokamepHbIx Nassellaria B Me3030€ (0COOCHHO B FOPCKO-MEIIOBOE BPEMSI).
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Puc. 5 Hsmenenue 5°*S/0%2S 6 3asucumocmu om eospacma seanopumos (Holser W.,

Kaplan 1.,1966)

[IpoGnema 3BoOMIOIUMU OK€aHa — 3TO OTIEJIBHOE MCCIEA0BAHNUE, KOTOPOMY IMOCBSIIIEHbI
3aMeyvarenbHble paboThl. Hebombimas yacts paboT npuseneHa Huxe (Bunorpanos, 1963,1967;
Hob6peros, Uymakos, 2001; KoBansckuii, 1974; Pozanos, 1989 u np.

BaarogapHocTn 3ameuarenbHbIM  (uzukaM TuxookeaHckoro OKeaHOJIOTHYECKOTO

HNuctutyTa 3a KOHCYJBTAllMM M0 CIOXHOW mpolOieme cumMmerpuu: mpod. m1.¢.M.H.
V.I" Konsusuiem, npod. 1.¢.M.H. B.®D. Ko3znos u npod. a.¢p.m.H. C.B. [Ipanm.
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EI/IOMETPI/I‘{ECKI/II?'I AHAJIM3 JUIsI  TAKCOHOMHMH RADIOLARIA (HA
MNPUMEPE TPEX POJ1OB U3 NOJCEMEUCTBA THEOPILIINAE)

Tounauna C.B., Bacuaenko JI.H.
TuxookeaHckuii okeaHomoruueckuit nactutyT UM. Unenaesa JIBO PAH, r. BnaausocTox,
e-mail: tochilina@poi.dvo.ru

THE BIOMETRIC ANALYSIS FOR TAXONOMY OF RADIOLARIA (FOR
EXAMPLE THREE GENERA FROM THE SUBFAMILY THEOPILIINAE)

Tochilina S.V., Vasilenko L.N.
V.1. ll'ichev Pacific Oceanological Institute FEB RAS, Vladivostok

B MupoBomM okeaHe B KaitHO30€ 00JIbI110€ paCIPOCTPaHEHUE MOTYUHIN
npejcraButenu noacemeiictsa Theopiliinae (tunt Nassellaria).

TakcoHoMuyecke pa3sHOUYTEHHSI 3aKIIOYAIOTCS B OOJIBIINX 00bEMAxX POJOB U BUAOB, a
TaK ’kK€ B PE3KOM OTJIMYMHU MX OT TUIOBBIX BHJIOB U TOJOTUIOB. [IpuMepoM MOXET CIyXHTb
pox Cycladophora, kK KoTopoMy OTHOCSIT COTHH 3K3EMILISIPOB, MPUHAISKAIIMX APYTUM POIaM
(Lombari, Lazarus, 1988, Motoyama, 1996 u ap.).

Ocnosnas_3adaua — BBISBUTH OTIHuWs TnpencraButencii pomos Clathrocyclas,
Spurioclathrocyclas u Cycladophora.

K ucmopuu eonpoca. B 1847 r. X. Dpenbeprom 6n11 Beizenen pon Cycladophora, c
tunoBbiM BuioMm Cycladophora davisiana (Ehrenberg, 1873: P1. 2, fig. 11), pakoBuHa KOTOpOTO
coctouT u3 3-x oraenoB. B 1881 r. D. 'ekkenem 6w BoiieneH poj Clathrocyclas, ¢ nepBeiM
omnucannbiM Bujom Clathrocyclas principessa (Haeckel, 1887: P1.74, fig. 7), pakoBuHa
KOTOpOro coctout u3 2-x otaenoB. [loznuee, MI.M. IlomoBoii ObUIO BBISBICHO HAIUYUE
syledaandaeckoro OTAella Y MHOTHUX JK3eMIuisipoB Onmuskux k poxy Clathrocyclas u, Obin
BbleNieH HOBBIMH pon  Spurioclathrocyclas  (Ilomoa, 1989), ¢ TuUHOBBIM  BHIIOM
Spurioclathrocyclas semeles (Haeckel), pakoBruHa KOTOPOTO COCTOUT U3 3-X OT/IEJIOB.

Hecmotps Ha Takue pa3nnyus, B HACTOALIEE BPEMsl, SK3EMIUISIPHI C pa3IMYHBIM YHUCIOM
OTJIEJIOB, UX Pa3HOW (POPMOI U pa3HBIM YKCIOM aKCOMOAHAIBHBIX OTBEpCTUH (Ha 3-M oTnesne
pakoBUH oT 2 a0 14) mponmomxaroT oTtHocuTh K poay Cycladophora. s BbIsBICHHS
MOP(}OIOrHUECKUX pa3Inyuil 00CyK1aeMbIX POJIOB TpeOyeTcsi MpUMEHEHHE OMOMETPUYECKOTO
aHanu3a: 1) K TUMOBBIM BHJAM U 2) MOMYJSIHUSAM BHUIOB, MPEICTaBICHHBIX B OOIBIIOM
KOJUIEKIINOHHOM MaTepuae.

Briepble OmomeTrpuyeckuii aHanu3 ObUl TpPUMEHEH K MPEACTABUTENSAM poja
Lamprocyclas (tun Nassellaria) (Tounnuna, 1996). B pesynbrate ObLIO BBIICICHO HOBOE
cemeiictBo Lamprocyclidae. [Tpu nocnemyromniem, npuMeHeHUH allPOKCUMALMOHHOTO METO/Ia
«pacro3HaBaHusi 00pa3oB» K 0aze mgaHHBIX mo Ouomerpuu (124 5k3.), KpoMe BUIOB pojia
Lamprocyclas Obiia BelAeneHa rpyrma, oTHOcsmascs K poxy Theocorytium (ToumsuHa,
Kocenkoga, 2001). 310 moATBEpAUIIO 3HAUCHUE OMOMETPUUYECKOTO aHaIN3a JIJIsi TAKCOHOMUHU
tuna Nassellaria.

Mamepuan: 1) kepHbl TI1yOOKOBOAHOTO OYypeHHsS OCTPOBHOTO CKJIOHA SMOHCKOTO
x*€noba (ckB. 436, 434) u 2) mpoOsl aparupoBanusi: *Smonckoro mops (24 peiic HUC
"Tlepeenent"), *octpoBHOrO ckioHa Kypuino-Kamuarckoro xenoba u xpedta Butsazs (37 u 52
peiicel "Akanemuk JlaBpeHTheB") U ¢ IeHTpabHOW YacTu THXOro okeaHa W3 30HBI pa3jioma
Knapuon-Knumnmepron (00p. 8494T(5-15) u 8498T(160-170)).

Memoouka. B KOJIEKIINY N1aJI€OT€HOBBIX U HEOTEH-TIIICHCTOLIEHOBBIX PAAHONIIPHMA IS
TIPOBE/ICHNs] GHOMETPHUECKOTO aHaIM3a ObUTH BEIOpaHE! 100 sk3emmuspos,’. K mapamerpawm,
YCTaHOBIJICHHBIM JUIst poja Lamprocyclas mo cooTHOIIEHUsIM BBICOT OTAEIOB, OBLTH BBEICHBI

3 3amepsl mapamMeTpoB Aake MO (OTOJOKYMEHTAILHOMY MaTepHaly IOKa3bIBAlOT 3HAYUTENLHBIE Pa3IHdMs
TaKCOHOB.
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JIOTIOJTHUTEILHBIC TIapaMeTPhl: IUAaMETPhbl OTACIOB W juaroHanb 3-ro otaena (Puc. 1).
Haubounpme pasnuuus pogos Clathrocyclas, Spurioclathrocyclas u Cycladophora mokasanu
ciaenyromue cootHommeHuss (Puc. 2): 1) BBICOTBI pakOBHHBI K BBICOTE 2-TO OTIena —
(A+B+C)/B; 2) nuamerpa 3-ro otaena k ero Beicotre - F/C; 3) BbicOTHI 3-TO OTAENa K €r0
nuaronanu - C/G; 3) BeICOTHI 3-T0 OTJena K cymMmMme BbICOT 1-ro u 2-ro otaenoB — C/(A+B); 4)
BBICOT M AMaMeTpoB 2-ro u 1-ro otaenos — B/A u E/D.

B <E

Puc.1. Ob6o3nauenus mopghonocuueckux 2371eMeHmos pakosun: (1) ons mpéxxamepuvix
Theopiliinae, (2) ons osyxkamepuwix Theopiliinae: A - svicoma 1-20 omodena; B - evicoma 2-20 omoena; C -
svicoma 3-20 omoena,; D - ouamemp 1-e0 omoena; E - ouamemp 2-20 omoena; F - ouamemp 3-20 omoena; G

— ouazonans 3-20 omoeia.
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Puc.2. [ pagpuueckoe npedcmasnenue coOmHOUEHUN NAPAMEMPO8 POO08.

Pezynbmamur 6romerprueckoro ananusa pogos Clathrocyclas u Spurioclathrocyclas
MOKa3aliy, YTO TJIaBHOE MX OTIMYHME 3aKII0YACTCS B MOSBICHUM dyledalnyeckoro otaena y
npencraButeneii poga Spurioclathrocyclas?, uto cBHmEeTeNnBECTBYET 0 Pa3sHOM uHCIIE OTHETOB
pakoBUH. COOTHOIIEHHUS BBICOT M TMAMETPOB 2-T0 U 1-TO OTAENOB MOKa3bIBAIOT OOJbIINE
pasnmuuus MEXIy NByX- M TpéxkamepHbiMu Theopiliinae. DTo moATBEp)KIaeT 3HAYEHUE

4V HeKOTOpbIX SK3EMILIAPOB SyLeQaTMUECKUl OTIEN C1ab0 BHIPAXkEH.
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BaXHOTO KpHUTEpUs I ompenaeieHuss pomoB B tume Nassellaria: kommyectBo oTiesnos
(Toumnuna, 2008).

Pasnuuns pomoB Cycladophora m  Spurioclathrocyclas nambosnee moka3aTenbHO
OTPaKalOT COOTHOUICHHUS: TMameTpa 3-ro OT/eja K €ro BHICOTE U BBICOTHI 3-TO OTZENa K €ro
JaroHaind. DTO YKa3bIBAaeT HA OTIWYHs pa3MmMepoB 3-ro otnena y poaoB Cycladophora u
Spurioclathrocyclas. ®opma pakoBuH y 0OCYXIaeMbIX POJIOB TaK K¢ pasiuyHa (OJU3KO
IMHAPHYECKas Uit poja Spurioclathrocyclas u konycoBuaHO-ymIMHEHHAS I poja
Cycladophora).

Obécyscoenue. Pe3ynbrarbl OMOMETPUYECKOTO aHAM3a TO3BOJIMIIA  YTOYHUTH
npuopuTeT BhIAENeHUs TakcoHOB (Puc. 3). IlpuMepoM MOTYT CIIy)XKUTh TOJIOTHUIIBI BUIOB
Spuroclathrocyclas sphaeris, Beineneunsiii .M. ITomosoit B 1989 r. u Cycladophora sakaii,
BhIIeeHHbIH M. MoToaMoii B 1996 . DT 3K3eMILISAPBI UMEIOT chepouIHyIo (opMy PAKOBUH .
CorjnacHO  «IPUHIHUITY TOpUopuTeTay  «MEXKIYHApOAHOTO  KOJEKCa  300J0THYECKOU
HOMeHKJIaTypb» (2004), BanuaHbIM cieqyeT cuuTaTh Ha3Banue Spurioclathrocyclas sphaeris
POpova, Tak KaK OH OBl BBIIETEH HepBBIM.

Jpyrum mpuMepoM MOp(OIOrHYecKoi OIM30CTH MOTYT OBITh TOJOTHIIBI BHJIOB: *
Clathrocyclas semeles, Beinenennsiii O.1'ekkenem B 1887 r. u Cycladophora bicornis amphora,
BeieneHHbd k. Jlombapu um [I. Jlazapycom B 1988 r. IlpuMeHeHue OMOMETPUYIECCKOTO
aHaliM3a K OSTUM OK3eMIULIpaM IOKa3zalno OJHM3KWE 3HAYCHHS WX TapaMeTpoB U HX
NPUHAIISKHOCTD K poay Spurioclathrocyclas.

K s6o0n10uuu noocemeiicmea Theopiliinae.

[Tpu u3yueHnn IECITKOB SK3EMILISIPOB IpeacTaButeseii Theopiliinae, Obu1o BBISBIICHO,
YTO B NAJIEOT€HOBBI MEPHOJ HauOOJbIICe PAa3BUTHE MOJYYHIIU TPEACTABUTEIN poOJia
Clathrocyclas, xapakTepu3yromuecs: AByXKaMEepHBIM CTPOSCHUEM H OJHM3KO IVIIHHIPHYSCKON
(dbopMoli paKOBHH.

B HeoreHoBoOM mepHoOje TOSBHINCH MpejacTaBuTenn poja Spurioclathrocyclas,
XapaKTepU3YIOIIUEeCs TpPEXKAMEPHBIM CTPOCHHEM pPAKOBHH. Y MHOTHX JK3EMIUISIPOB
MPOMCXOTUT YBEIWYCHUE Pa3MEpOB dyledaarnuecKoro oT/aena, YTo CBI3aHHO ¢ N3MEHEHHSIMU
B CTPOCHHHM BHYTpPEHHEW JiydeBoM KOHCTpyKuMH (Toummmna, 1996). Ilpm stom emgé
coxpausercs o61Iast popMa pakOBUHBI, OJIM3KAS K [HJIUHIPUIECKOM.

B nueilicronene mnomyunnu pasButue mnpenacraButenu poja Cycladophora. YV
tpéxkamepHbix Theopiliinae mnpoucxomur wu3MeHeHHH o0OmEeH (GOPMBI PAaKOBHH Ha
KOHYCOBH/JTHO-Y/UIMHEHHYIO, YTO OTPA3UJIOCh B PE3KOM YMEHBIIEHUHU Pa3MepoB 3-ro OTneNa
PaKOBHH.

3aknrouenue. Pe3ynbTaThl IPUMEHEHHUSI OMOMETPUYECKOTO aHAIN3a MTO3BOJIMIIN:

1) [TpoBecTn peBU3UIO HEKOTOPBIX TOJOTHIIOB mojaceMeiictBa Theopiliinae: BeisBiICHO

MOp(i)OJ'IOFI/I‘IeCKOC CXOACTBO 3K3CMILIAPOB, OMUCAHHBIX IMOA PA3HBIMH POAOBBIMU U
BHUJOBBIMH Ha3BaHUAMMU. 9TO MO3BOJINIIO OTHECTH OK3CEMILIAPEI, OITUCAHHBIC ITO3HEC K
CHUHOHHWMMHU BBIACIICHHBIX PaHCC BUIOB.

5 [TpuumMHOl TTOBTOPHOrO ONMMCAHUs GJIU3KOTO SK3EMILIAPA, MOKET ObITh myOsukamus M.M. ITonosoii (1989) na
PYCCKOM si3bIKe, ¢ KOoTOpoii 1.MoTosiMa MOT OBITh HE 3HAKOM.

® HecMoTpst Ha MOP(OJIOTHYECKHE CXOCTBA TOJIOTHIIOB, B onyJsiuu Buaa Cycladophora sakaii, 1. Motosimoit
MPUBEJICHO HECKOJIBKO MapaTUIoB, UMEIOLINX IIHHAPHUUIECKYIO (opMy IOCIIeTHEro OT/ies1a pAaKOBUH OTINYHYIO
ot rojoruna (Motoyama, 1996: Pl. 4, fig. 6a,b, 7a,b). [IpumeHeHne GHOMETPUYECKOrO aHaNU3a K ITUM
9K3eMIUIsIpaM, MO3BOJMWJIO ONpeAeNuTh HX Kak Spurioclathrocyclas sakaii (Motoyama). CornacHo
MexayHapoqHOMY KOAEKCY 300Jjoruueckoid HomeHknaTypsl (2004, c¢.167): "Ecim coxpaHuBmIHMiics
HOMEHKJIATYPHBIH THI TAKCOHOMHYECKH HETIOJHOLIEHEH MITH HE COTJIacyeTcs ¢ MPeodIIaaonyM yroTpeoieHneM
Ha3BaHUs, KoMuccust MOKeT OTBEprHyTh 3TOT THIT U 0003HaunTh HeoTurr'". [loaToMy 3K3eMIuIsIp, MpUBEAEHHBINA
N.Motosamoii cirenyrontum rocie ronotuna (Motoyama, 1996: Pl. 4, fig. 6a,b), MoXXeT CITy>)KUTh HEOTHUIIOM BHAA
Spurioclathrocyclas sakaii (Motoyama).
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2) Brisieiiena camoctositensHocTh Tpéx pomoB Clathrocyclas, Spurioclathrocyclas wu
Cycladophora, uro moarBepkgaeTcss WX SBOJIIOLKEH B MAICOTCH-IICHCTOLIEHOBOM
EpHOIaX.

B Takconomuu moxacemeiicrea Theopiliinae ocraércs erié MHOro HepemIéHHBIX 3a/ad,
OJTHOW W3 KOTOPBIX SBJISIETCS yCTaHOBIIeHHE pasnuuuid mexay pomamu Clathrocyclas u
Anthocyrtis, xapakTepu3yrOIIMXCS IBYXKAMEPHBIM CTPOCHHEM pAKOBHUH, HO pPa3HbIM
CTPOCHHUEM TIOCIIEHETO OT/ENa, Ha3bIBAEMOTO B JIMTEPATYPE «OTOPOUKOI». OTINUUS 3TOTO
oTzaena ObUTH OTMEdeHBI B Kiaccudukanusx X. Opendepra (1875) u O. I'ekkens (1881,1887).
W3ydeHnne 00Cyk1aeMbIX POJOB TPEOYET MPUMEHEHUS JOTIOJTHUTETHHBIX METO/IOB U SIBIISICTCS
3a7a4ey TajJIbHEUIINX UCCIIEI0OBAHUI.
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Puc. 3. I[Ipeocmasumenu pooos Clathrocyclas, Spurioclathrocyclas u Cycladophora:
®@ur. I-11l. Cxematnueckue uzobpaxenus ponos (ITonmosa, 1989 (¢ mononuenusimm)): dur. 1. Cycladophora,
®ur. |l. Spurioclathrocyclas, ®wur. Ill. Clathrocyclas; ®wur. 1. Tunosoit Bux poma Cycladophora romotun
Cycladophora davisiana (Ehrenberg, 1873); ®wur. 2, 3. Cycladophora davisiana Ehrenberg: 2 - octpoBHoii ckiioH
KKX, o6p. Lv37-32-1, 3 — octp. ckioH . xxenoba DSDP-56-434-1-2; dur. 4. Cycladophora sp.: oxeaHuy.
ckiioH . xenoba DSDP-56-436-21-1; ®wur. 5. weorun Spurioclathrocyclas sakaii (Motoyama, 1996: PI. 4, fig.
6a); ®wur. 6. Spurioclathrocyclas sakaii (Motoyama): Sn. mope, o6p. 1249-2; ®wur. 7. ronotun Pterocorys
(=Spurioclathrocyclas) bicornis (Popofsky, 1908); ®wur. 8. Spurioclathrocyclas bicornis (Popofsky): fmn. mope,
o0p. Lv52-22-1a; ®wur. 9. romorun Spurioclathrocyclas sphaeris (Popova, 1989); ®wur. 10. romotun
Cycladophora (=Spurioclathrocyclas) sakaii (Motoyama); @wur. 11. Spurioclathrocyclas sphaeris Popova:
okeannd. CkyoH . sxkenoba DSDP-56-436-22-1; dwur. 12. Spurioclathrocyclas fundatum Popova: okeanuu.
ckitoH . xkenoba DSDP-56-436-16-2; ®wur. 13. tumnooii Bz pomxa Spurioclathrocyclas ronorun Clathrocyclas
(=Spurioclathrocyclas) semeles (Haeckel, 1887); dwur. 14. romorun Cycladophora (=Spurioclathrocyclas)
bicornis amphora (Lombari et Lazarus,1988); ®wur. 15. ronorun Cycladophora (=Spurioclathrocyclas) urymensis
(Popova, 1989); ®wur. 16. Spurioclathrocyclas urymensis (Popova): SIn. mope, o6p. Lv64-7H-5; ®dur. 17a,b.
Clathrocyclas universa undella Clark et Canpbell: uentp. yacte Tuxoro okeana, o6p. 8498T(160-170); ®ur.
18a.b. Clathrocyclas ex gr. ochotica (Vituchin): uentp. yacts Tuxoro okeana, 06p. 8494T(5-15).
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PAJIUOJISIPUEBBIN AHAJIN3 JJ1SI TEOJIOTMUYECKOI'O PA3BBUTUS BEPXHEM
TEPPACBHI OCTPOBHOI'O CKJIOHA AIIOHCKOT O KEJOBA
Touunauna C.B., I'oau U.M. (ITonosa), I'y6anos P.H., Bacunenko JI.H.

TuxookeaHCKUI OKeaHoNornueckuii UHCTUTYT uM. B.W. nbuuesa
JlansHeBOCTOYHOTO OTHeIeH s Poccuiickoi akagemun Hayk, Baagnsocrok, e-mail: tochilina@poi.dvo.ru

RADIOLARIAN ANALYSIS FOR GEOLOGY OF THE LANDWARD SLOPE OF THE
JAPANESE TRENCH

Tochilina S. V., Goll I.M., Gubanov R.N., Vasilenko L. N.
V.1. Il'ichev Pacific Oceanological Institute RAS, Vladivostok

SnoHckuii k€m00 - OCTpOBHAsI Jyra OTHOCATCS K KIIIOUEBBIM CTPYKTYypaM CEBepo-
3amaga TUXOro OKeaHa; UX TE0JIOTMYECKOE pa3BUTHE IMPOJOJKAET BBI3bIBATH OCTpPbHIE
JUCKyccud. [[msi M3ydeHusi OCTPOBHOTO CKJIOHAa XOHCIO ObLIO pa3paboTaHO HECKOJIbKO
MEXYHAPOAHBIX IPOEKTOB, MO KOTOPHIM OBUIO TPOBEICHO TIIIYOMHHOE CelcMUYecKoe
souaupoBanue (I'C3). MHrepnperanus ceicCMUYECKHX pPa3pe30B MOCIYKWJIa OCHOBOH IS
OTpEeIeTICHUSI MECT 3aJI0KEHHS TITyOOKOBOJIHBIX CKBaxuH. [loaTomy paspesst (ckB.438,439 —
Ha KapTe OHM TOKa3aHbl OJHOW TOYKOM) OBLIM 3aJl0’KEHBI Ha BEPXHEH Teppace OCTPOBHOTO
CKJIOHA, e ObLT oka3aH Gyngament o ['C3.

OcHoBHOH 3a/1a4eii HacToAIIelH paboThI OBLIO OMpeeieHue BO3pacTa 6a3aibHbBIX CIIOEB
0CaZI0YHOTO Y€XJIa, MOKPHIBAIOIINX (YyHIAMEHT. YCTaHOBIIEHHE BO3pacTa 0a3zalbHBIX CIOEB
CIIY’)KHT Ba)XXHBIM PETEepOM MpHU pa3zpaboTKe MOJETH T€0JIOrHUECKOTr0 Pa3BUTHS 00CYXK1aeMOit
CTpYKTYpHI. I10 0caiouHbIM CIIOSIM, TIOPBIBAOIINX 0a3aJIbTHI, OTPENENISIETCS TPaHUIA TEKTOHO-
MarmMaTU4ecKkoro pyOexa M Hayalo pa3BUTUS OcaJoyHOro rmpoiecca. Kpome storo, mo
(doccunusaM IIIaHKTOHA, 3aKJIFOUEHHBIM B 0CaJJOUHOM CJIO€, PEKOHCTPYUPYIOTCS MOPCKHE CBSI3U
naneobacceifHOB U cHCTEMa Male00KEaHOTIOTHUECKON IIUPKYIISIIIHH.

Marepwuan ObII TOJTy4eH OT pyKoBocTBa nmpoekra DSDP.

Leg Site Position Water Depth, m
S7 438 40°37,75' N 143°13,52'E 1568
57 439 40°37,61' N 143°18,63' E 1666
Snonckoe Mmope
Ne Crannus Koopannats! I'myOuna, M
1 756 42°17,8' c.m.; 131°16,6' B.71. 850-750
3 1115 42°23,5' c.m.; 131°44,2' B.71. 1000-950
4 1126/1 42°23,0' c.m.; 131°52,7' B.71. 1580-1500

Crannuu 758/3, 1061, 1136, 1140 umeroT Te ke KOOPAMHATHI, HO PA3IMYHYIO TITYOUHY.

Meton Mcnonp3oBaHue paaroIsipUeBOTO aHAIM3a JUTSl H3YYSHHUS OCTPOBHOTO CKJIOHA
#*€mob6a nMeeT OONBIIOE MPEUMYIIECTBO MEpel APYTMMU BUIAMH aHAJIU30B MO MPUYUHE
BBICOKOH YYBCTBUTEIILHOCTH (CTCHOOMOHTHOCTH) 3TOM KAaTerOpUU KPEMHHEBOTO TUIAHKTOHA
OKeaHa. JTO MO3BOJISET BHIABIATH U3MEHEHUS YCIOBHM CEAMMEHTALIUN U TPAHUIIBI CTPATOHOB.

BriepBbie  OUTOIEHOBBI  BO3pAcCT aprHJUTMITOB HAa KOHTHHEHTAJILHOM CKJIOHE
SAnonckoro mops (ITpumopbe) ObLT OIIPEIENeH M0 PAAHOIIPUEBOMY aHATH3Y.

OTOT BBIBOJI, TMPOTHBOPEUAIIUN JaHHBIM JUATOMOBOTO aHaINW3a, IOTpedoBal
OKCIIEPUMEHTAILHOTO MOATBEpkAeHUsA. s 3Toro Obla BBITOJNIHEHA paboTa MO U3yYCHHIO
pa3pe3oB BEpXHEU Teppachl OCTPOBHOTO ckioHa AmoHckoro xé€moba (ckB. 438B u 439) u
YeThIpeX CTaHIUW (IparupoBaHusl) KOHTHHEHTAIBLHOTO CKiIOHa SmoHckoro wmops. B
pe3ysbTaTe IOJIYYCHBI KOJUYECTBEHHBIC XapPAaKTEPUCTHKH ACCOIMAINNA  PaTHOJIIPHIL.
Koppemnsiiuu ¢ apyrumu  paiioHaMH TPUBIEKAINCh JaHHBIE PaIUOISPUEBOrO aHaJH3a,
noJTydeHHbIe TI0 paspesam tora CaxanuHa (Popova, 1993), octpoBHOro ckiiona Kypuibckoro
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xéno0a (Toumnmua, 1985, Tochilina, 1991), r. JlerpoiiT Ha ceBepe Mmmeparopckoro xpedra
(Tochilina et al., 2014).

[Ipu cpaBHEHUU paAHOISPUEBHIX ACCOLMALIUN ITHX PailOHOB 0Ka3alloCch, YTO Hanboiee
BBICOKMH  KO3(PUIMEHT  KOppelsiuUd  CYIIECTBYeT  MeXAy  SMmoHOMOpCKOW U
ceBepoTuxookeaHckoil (r. [detpoiit) npoBuHimsamMu. CpaBHUBAaEMbIe acCOIUAIIMN OKA3alKCh
UJICHTUYHBI IO TAKCOHOMHYECKOMY COCTaBY U KOJIMYECTBEHHBIM COOTHOIICHHSM.

Pacuer nposommics o dopmyne S1=1(1+D?), rae S1 — Mmepa cxonctBa, D — Mepa
pa3ianyus.

Taxas xe accoranys paauossipuil coaepKUTCs B pazpesax ora Caxanuna, o. bepunra
(AnuBckuii paiion) (Popova, 1993). Bospact ObuT ompenenieH OJIUTOICHOM HEOTHO3HAYHO.
Makcumym Cavitatus jouseanus B 3ome Cavitatus rectus 29,6-28,2 MJIH.JI. ¥ COOTBETCTBYET
ciosim Prunopyle solida (884B, kepust 71-70).

O6cyxknenne B antukoppemsiuu Spumellaria u Nasellaria ciienyer npusnats pasibie
peakuuyM Ha pa3iuyHble ruapoduzmueckue ycioBus. Kakue ¢akTopsl MOIIM BIUSATH HA
pa3INyYHbIe COOTHOIICHUS?

1. PerynstopHble (MOAEpKKa BHYTPEHHEH CPEIbI).
2. bapoduiabHOCTB.

AHTUKOppesiMs, oJy4yeHa U 10 JAPYruM pa3pe3aM ceBepo-3amafa THXOoro okeaHa
(Tochilina et al., 2014), yTo Ha3BIBAETCS «CTAOMILHOCTBIO IIOBTOPAEMOCTH DKCIIEPUMEHTAY.

BaxkHoe 3HaueHHE UMEIOT pa3pe3bl BEPXHEN Teppackl OCTPOBHOIO CKJIOHA (CKB. 438B,
439). OHu 0TIMYAIOTCS OOIIUM CTPOSHHEM, a TAK)Ke BO3PAacTOM 0a3ajbHBIX CIIOEB 0CAIOUHOTO
yexJya. B pe3ynbprate npuMeHeHus paauosipueBOro aHaanu3a OblUIN [TOJIy4€Hbl IPUHLIUITNATIBHO
HOBBIE JIaHHBIE M0 BO3pACTy 0a3allbHBIX CioeB - onuroueH. [lo annesury: ckB. 439 kepu 36-
CC, rm. 1144 m.; *°Ar/**Ar 24.9 + 1Ma.

[Ipu koppensuu Oa3anbHBIX CIOEB OOCYXKIAaeMBIX Pa3pe30B C pa3pe3amMH CEBEPO-
3anaja SAnoHckoro Mopsi (KOHTUHEHTAJIBHBIM CKJIOH) U pa3pe30B, HaXOAIIMXCSA Ha OCTPOBAX
Cano, xpebte Okycupw U Ip., OKa3ajioCh, YTO CTPYKTYPHBIH COCTaB pPaaUONIAPUIl OYECHD
OJIM30K, YTO MOXXHO MHTEPIPETUPOBATh NMPUHAIIEKHOCTBIO BEPXHEW Teppackl OCTPOBHOTO
CKJIOHA k€En00a B OJMIOLIEHOBYIO 3MOXY, U KOHTMHEHTAJIBHOIO CKJIOHA SIMOHCKOro Mops K
€IMHON SIMOHOMOPCKOM MPOBUHIIUY.

Koppensus panuonsprueBbIX MajieoreHOBBIX I[EHO30B MPOBOJMIACH MO OOJBILIOMY
(dakTHyecKOMy MaTepually HECKOJbKHX 00JIacTeil ¢ HEMOCPEACTBEHHBIM H3YYEHHEM
KOJUIEKIIMA ~ CTaTUCTUYECKUMH  MeToJaMH. V3ydyeHHe NajleoreHOBBIX  paJHOIIpUi
EBpoTypaHckoii o0nactu 6a3upoBanock Ha kojuiekiimonHom matepuane H.H. bopucenko, B.1.
3aropoaniok, P.X. Jlunman u JI.M. Yenus. Kpome storo mpoananusupoBans! padotsl I'.0.
KosnoBoii. K HacTosiieMy BpeMeHM IojiydyeHa OoJibIiasi Fe0XpOHOJIOTHYECKass HHPOpMALIHs
10 ITyOOKOBO/HBIM pa3pe3aM OKeaHa.

Crnenyer OTMETHTh OOJbIIME W3MEHEHMs, NPOM3OLIENIINE B OLIEHKE E€BPOMEHCKHUX
MAJICOTEHOBBIX CTPaTOTUNOB. B pesynprare paborei GSSP BO3pacT B BEPXHHX CIOSX
NaJICOTEHOBBIX Pa3pe30B CTaJl OJUTOLIEHOBBIM.

ConocraBieHNe U CHHXPOHHU3AIUS KOHKPETHBIX CJIOEB C PaIMOJIIPUSMU MIPEICTABISIOT
HanOoJiee CIOXKHBIM pazzien paboThl, BKIIOYAIOMIMN JTOMUHUPYIOIIKWE TPYMNbl U MPUHIIMIT
[excu. IMeHHO 10 JOMUHUPYIOIIUM IpyminaM otpsiza Haliommata, nmeronux chepounayro
¢dopMy, KOTOpblE MOIJIM I€peceKaTb OrPOMHBIE BOJHBIE MPOCTPAHCTBA, HaM YAAJIOCh
PEKOHCTPYUPOBATh  TEOJIOTHYECKYH0  (dopmaruio  OOnbIION  CyOMEpHIMOHATBHOMN
HPOTSDKEHHOCTH B OJIUTOLICHE.

3akiaroueHue. B onuronene ceBepHbIil pailoH SMMOHCKOr0 MOpPS MPEICTABIIIT €ANHBIN
TpOr, MpoAoJDKaroImuiicss Ha ceBep K tory CaxanuHa, yepe3 OCTpoBHOH ckiioH Kypwuio-
Kamuatckoro xé€no0a, 10 Bo3BbIieHHOCTH OOpyueBa (T. JleTpoiT) U1 BOCTOYHOIO MOOEPEKbs
Kamuatku (Kponomkuit u Kaparunckuii paspesbl). BynkanoreHHo-kpeMHucTas Gopmaius,
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chopMUpOBaHHAS B OJIUTOLIEHE, 3aHUMaJla OTPOMHOE IIPOCTPAHCTBO CEBEPO-3aIaHOro Mosca
Tuxoro okeana, mpoctupasch ot ceBepa Anonckoro mops (Oxycupu, octpoBa Cano) a0 rora
Caxanuna, ocTpoBHOro ckioHa Kypuibckoro »xenoba, ceBepa Mmmeparopckoro xpe0Ora,
BoctoyHoi Kamuatku (Kponouxwuii) u o. bepunra.
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HACENARMM
Layers of Radiolaria: 1 — Haliomma robile, 2 - Siphocampe hodozaria, 3- Stylosphaera minor-0. sakal
4 - Qyrtocapsa quadricava, 5- Cyrtocapsa tetrapera F.B., 6 - Lychnocanium nipponicum, 7- L,
parallelipes faltum], 8- Stichocornys delmontensis, 9- Lithocampe radicuiaF.B., 10 — Ariadnellasp., 11 -
Clathrocyelas bicornis,
JUnits: |14 - Homogeneous burrow bottom clayey diatorm ooze [1B - Clayey, distomite (silicified),
burrow bottom throughout, minor ash layers; 11C— Claystone, diatomaceous claystone; 11l - Sandy, claystone.
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438A-68-2 Tabnuua 1
i lI -

?'.‘n'

Tabnuya 1. 438A-68-2. 1, 3, 4 Cyrtocapsa quadricava Tochilina group; 2 Cyrtocapsa ex gr. quadricava
Tochilina; 5, 7, 8 Cyrtocapsa aff. compacta Haeckel; 6 Cyrtocapsa subconica Nakaseko; 9 Haliomma oculatum
Ehrenberg; 10, 11 Stylosphaera minor Clark et Campbell; 12 Stylosphaera lithotractus Haeckel; 13-16

Spirotunica haeckelii (Dreyer); 17 Spirema solaris Haeckel
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OcTtpoBHOIi ckI0H AnoHckoro kénoda. DSDP - 57-438A-
56-2 (35-39cm.)

HaBecka: 8 we.
OG6uiast yncIeHHOCTH paxuossipuii B 1r. ocauaka: 12250 3k3.
Bu() | % | npoueHTHoe copepxaHue
Spumellaria 0 5 10 15 20
1|Cenosphaera cristata Haeckel 10211 | B8
2| Thecosphaera miocenica Nakaseko 1021 1| O
3|Actinomma aculeatum Stéhr 306 | 3 | =3
4|Plegmosphaera churchi Camb. Clark. 204 | 2 | 3@
5|Stylosphaera minor Clark & Campbell 1021 1| @
6[Stylosphaera sp. 102|118
7|Stylatractus sp. 204 2 | 3
8|Sphaeropyle sp. 1021 |3
9|Euchitonia elegans Ehr. 102 1|3
10|Panartus tetrathalamus Haeckel 204 2 | 3
11{Cannartidium bicinctum Hck. 1021 1|8
12|Spirotunica polyacantha (Camp., Cl.) 306 | 3 | =3
13(Lithelius spiralis Haeckel. 204 2 | B3
14|Larcopyle sp. 1122 11 '
15[Spongodiscus osculosus Dreyer 204 2 | B2
16[Spongodiscus craticulatus Stohr. 204 2 | E
17{Spongotrochus sol Campbell, Clark 10,20| 10 '
18| Trematodiscus ellipticus Stohr 102 1 (8
19|Stylodictya camerina Camp., Cl. 204 | 2 | B
20|Stylodictya sp. 17,35] 17 '
21|Perichlamidium scutaeforme Camb. CI. 510 | 5
22|Stylochlamidium sp. 204 2 | &2
Nassellaria N M
23| Lychnocanium aff. nipponicum Nakaseko 510 | 5 | =3
24| Lychnocanium parallelipes Motoyama 1021 1| B
25| Theocyrtis redondoensis Campbell, Clark 102|118
26| Eucyrtidium acuminatum Ehr. 10211 |8
27|Eucyrtidium asanoi Funayama 1021 |8
28| Lithocampe radicula Ehr. 1021 1|8
29|Stihocorys delmontensis Camp. & CI. 102|118
30| Clathrocyclas aff. semeles Haeckel 306 | 3 | =
31|Bathropyramis sp. 1021 1|8
32|Cornutella sp. 204 2 | B2
33| Artostrobium auritum Ehrenberg 204 | 2 | B
34|Lamprocyclas sp. 1021 1|8
HHC 510 | 5 | =3
HUTOI'O:| 98
Spumellaria:| 74,49 | 73
Nassellaria:| 20,41 | 20
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OOPAMUHUDEPBI PAHEPO3041

WCCJIEJOBAHUE W3MEHEHMH TIOBEPXHOCTHOM IIUPKYJIAIMA B
CEBEPHOH ATJIAHTHUKE (IPU®T ®EHHU) B IMO3JHEM ILIEMCTOIEHE-
I'OJIOHEHE IO JAHHBIM MUKPOITAJIEOHTOJIOI'NYECKOI'O AHAJIU3A
bamuposa JI. /1.

Atnantuueckoe otaenenue Mucruryra okeanonoruu um. [LI1. Hlupmosa PAH, Kanununrpan,
e-mail: bas_leila@mail.ru

STUDY OF CHANGES IN THE SURFACE CIRCULATION IN THE NORTH
ATLANTIC (FENI DRIFT) DURING THE LATE PLEISTOCENE TO HOLOCENE
BASED ON THE MICROPALEONTOLOGICAL ANALYSIS

BashirovaL.D.

The Atlantic Branch of the P.P. Shirshov Institute of Oceanology of the Russian Academy of Sciences
(ABIORAS), Kaliningrad

[Tpo6Giema ri106aTpHOTr0 H3MEHEHUS KIIMMAaTa Halllla OTPaKeHUe BO MHOTUX padoTax,
nocBslieHHbIX naneookeanonorun (bapam, 1974; Broecker, 1991; Jlykammna, 2008;
Martyns, 2009; MBanosa, 2006 u np.). C TOUKU 3peHUs JIEAHUKOBON TEOPHH, COBPEMEHHOE
MEXIICTHUKOBBE (TOJIOIEH) JOKHO CMEHUTHCS OUYEpe/IHbIM JIETHUKOBBIM mepuoaoM. Ho
pe3yabTaThl COBPEMEHHBIX HCCIICIOBAHUM PErUCTPUPYIOT TJIOOAIBHOE TMOTEIJICHUE
(Spielhagen et al., 2011 u np.). B cBsi3u ¢ 3THUM BaXHO H3y4aThb KPATKOBPEMEHHBIC
MIEPEXOJIHBIC COCTOSIHUS KIIMMATHIECKOW CUCTEMBI, OJJHUM M3 KOTOPBIX SBISICTCS ITEPEXO0 OT
MOCIIEAHET0 JIEAHUKOBOTO MAaKCHUMyMa K TOJIOIEHY.

MATEPHUAJIBI U METOABbI Hccnenyemas komonka AMK-4524 (52°02,73° c..,
19°58,52°3.1., tnyouna 3756 M, mnuHa 364 cMm) npeactaBisieT coOOM BEpPXHIOK 4YacTh
0CaJIOUHOT0 pa3pesa I0KHOM okoHeuHocTH apudra Denu (puc. 1).

/
Q8 Hbepuiicknii SRS
n-s

Pucynox 1. Pacnpeodenenue nemueii (aecycm) memnepamypsvl 6006l 6 CegepHoli
Amnanmuxe na eopusonme 50 m (Levitus and Boyer, 1994) u mecmononoxcenue

uccneoyemoti konouku AMK-4524 (ommeuena 36e300uxoil). Cospementoe nonoducenue
Cesepnoco nonsipuoco pponma (CIID) obo3naueno cxemamuuno uepHou wumpuxogoul iunueti (no bapanosy,
1972). Cmpenxamu nokazan ocnosHoti nomok Cegepo-Amaanmuyeckozo meuenus (CAT).

OcaakoHaKOIUIGHWE B JAaHHOM paiioHe mpoucxoauio mnoxa BiausHueM Cesepo-
Atnantuueckoro teueHus (CAT), a Ttaxke CeBepHoro moinspHoro ¢ponra (CIID),
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MOCTOSSHHO MUTPHUPYIOIIUX B CyOIIMPOTHOM U CyOMEpUAMOHAIBHOM HANpPaBIIECHUSX, YTO
0TPa3mJIOCh HAa (POPMHUPOBAHUY TOBEPXHOCTHBIX THPOJIOTUIECKUX YCIOBHA.

Komonka AMK-4524 Oputa omnpoOoBaHa HENpPEepPhIBHO C  IIaroM 2 CM.
Crparurpaduueckoe  moapasfefeHHe KOJOHKH  ObUIO  BBIOJHEHO IO  JaHHBIM
JUTOJIOTHYECKOTO omucanus ocaakoB (Imutpenko u np., 2009), moacdera 3epeH
TEPPUTEHHOTO Marepuaiia, pasHocumoro aicbOepramu (ice-rafted debris — IRD), a Taxxke
OTHOCHUTENBHOTO cofepxaHuss B ocaakax CaCOz M MONAPHOTO BHJA TUIAHKTOHHBIX
dopamunudep N. pachyderma (s), oTpaxkaronux CMEHY XOJI0JHBIX U TEILIBIX MIEPHUOJIOB.

Takoif KOMITJIEKCHBIN TTOIXO/ TO3BOJIMII BBIACTHTH B KOJIOHKE 3 MOPCKHE M30TOITHBIE
craauu (MUC) (puc. 2).

MUC
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Pucynok 2. Cmpamuepaghuueckoe noopasoenenue kononku AMK-4524.

1 — koxxoaumogo-gopamunugeposviii un; 2 — mepeenvuviil Ui, 3 — IUHUCMBIL (NeIumossiii) ui, 4 —
enuHucmolil (anespumoso-neaumogwiit) un. MUC — mopckas usomonnas cmaoust.

AHanu3 BUIOBOTO Pa3HOOOpa3us M COOTHOIIEHUS BUIOB MIIAHKTOHHBIX opamMUHHU(ED
ObL1 BhIMONMHEH U1 181 mpoObl JOHHBIX OCAIKOB C HUCIONb30BaHHEM (Qpakuuu >150 MM,
PEKOMEHyeMOH MHPOBBIM COOOIIECTBOM JUIsI MajleOTEMIEPaTypHbIX PEKOHCTPYKIMN
(CLIMAP, 1981). [TpoOsI KBapTOBAIKCH JI0 MOJIYYCHHUST HABECKH, cojiepxaiiei He Mmenee 300
PaKOBUH.

Temnepatrypsl moBepXHOCTHOTO ciiosi Boabl (0-50 M) OBLTM PEKOHCTPYHPOBAHBI C
noMotneio creayromux Meronos: Modern Analog Technique (MAT; Prell, 1985), Revised
Analog Method (RAM; Waelbroeck et al., 1998). O6¢cyxnenue pe3yapbTaToB PeKOHCTPYKIHIA
cocpenoToueHo Ha gaHHbIX MAT.

PE3YJIBTATBI U UX OBCYXKIAEHMUE 2. 1. I[Inankmonnvie ghopamunughepni

B xononke AMK-4524 6win Beigenen 21 Bug, u3 kotopsix 10 BUIOB — TOMHUHAHTHEIE:
Neogloboquadrina pachyderma (s) (Ehrenberg), Turborotalita quinqueloba (Natland),
Globigerina bulloides (d’Orbigny), Neogloboquadrina incompta (Cifelli), Globigerina
glutinata (Egger), Globorotalia inflata (d’Orbigny), Globorotalia scitula (Brady),
Globorotalia truncatulinoides dex (d’Orbigny), Orbulina universa (d’Orbigny), Globorotalia
crassaformis (Galloway and Wisler) (Puc. 3).
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Pucynox 3. Omnocumenvhoe pacnpedenenue 6u008 NIAHKMOHHBIX (Dopamunugep 6
kononke AMK-4524. I1]] — nozonuii opuac. Cepuim yeemom svidenenst cobbimus Xainpuxa.

Bux N. pachyderma (S) mpuypodyeH K HHU3KHM TEMIIEPATypaM, XapaKTECPHU3YHOIIUM
XOJIOZHBIE pacnpecHeHHbIe Boabl. Conepkanne Buaa, oimmskoe k 100%, ykaspiBaeT Ha Oonee
10xHoe nojoxenne CIID mo cpaBHeHHIO ¢ paiioHOM uccienoBanus (Bapam u mp., 2002;
Eynaudetal., 2009 u ap.).

Bo Bpemss MUC 3, a Taxxke panneit ¢pazst MUC 2 nabnronaeTcs nepuoanyeckas CMeHa
nomunaupoBanus N. pachyderma (s) u T. quinqueloba, uro cBumeTenbCTBYET O IPUCYTCTBUH B
paiione CII® (Johannessen et al., 1994).VBenuueHue OTHOCHUTEIBLHOTO COJCPIKAHHS
OCTaJbHBIX BUIOB B KOMILIEKCE, MPEAMOYUTAIOMINX 00Jiee BBICOKHE TEMIIEPaTyphbl, BO BPeMs
MUC 3 cBumerenbCTBYeT 00 YCHIICHUHW aJBEKIIUU TEIJION CEeBEpO-aTIaHTUYECKOW BOJBI B
BBICOKHE HTHPOTHI.

2.2. Ilaneomemnepamypnvle peKoOHCmMpPYKYuu

Jlnist HUKHE| 4acTu 0caJIouyHoro paspesa, oTHeceHHoro k MUC 3, pekoHCTpyHpOBaHBbI
MIPOMEKYTOUHBIE TI0 CPAaBHEHHUIO C OCTAJIbHBIMU 3HA4YeHHs maneoremrepatyp (okxono 4°C
sumoii u 7°C netom) (puc. 4).

MuHMMaNbHbIE 3HAYEHUS TMajIeoTeMIIEpaTyp HaOIIOJAIOTCS BO BpPEMs MOCIETHETO
nenaukoBoro makcumyma (-1,1° C 3umoii u 0,55° C nerom). TlonyueHHbIe TaHHBIE IS CIIOSK
Bonel 0-50 M He mpoTHMBOpedaT paHee cheNaHHBIM BbIBomaM (mist ciost Bogsl 0-10 m) o
murpaiuu CII® Bmote a0 40°C.m. Bo Bpemsl TeMIepaTypHOTO MHUHHUMYMa IOCJIETHETO
nenuukoBoro nepuona (bapamr, 1974, Eynaud et al., 2009).

Bo Bpems Oemmmnr-amnepena (14,2-12,8 Teic. et Hazaa) wHTeHCUBHOCTH CAT
yBenuunBaiack. OO 3TOM CBHICTEILCTBYET pe3KHil ckadok Temmepatyp ot -0,21° C u 1,98° C
1o 8,15° C u 11,96° C 3uMoii 1 1eToM, cooTBETCTBEHHO. OcnabieHne aaBeKIUN TEIUIBIX BOI
CAT B ceBepHbIe MIUPOTHI BO BpeMs mo3aHero apuaca (12,8-11,7 Thic. et Ha3aa) MapKUpyeTcst
CHIXKeHueM naneoremneparyp 1o 3,85° C 3umoit u 6,83° C netoMm, a Takke yBEIMUYEHHEM B
ocazkax 3epeH IRD u otHOocuTenbHOTO conmepxxanust N. pachyderma (s).
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Pucynok 4. 3umnue u remnue nogepxHocmusie naieomemnepamypwl (vepnvie anuu — MAT,
cepote - RAM) 6 kononrxe AMK-4524

[Tnomanas apKTUYECKUX JIBAOB B 3TO BPEeMs COKpallajiach, YTO MPUBEIO K BIUBAHHIO
OrPOMHOT0 KoJHMuecTBa mpecHoi Boabl B Ariantuky (Peck et al., 2006) u x koneGaHusIM
10)KHOM TPaHUIlbl pacrpocTpaneHus iaBy4ux jabaoB (Ruddiman and Mcintyre, 1981 u ap.).

MakcumanbHble TeMIiepaTypsl rojiouena coctaBuiu 12,04° C 3umoii u 15,96° C nerom.
[Ipenpiaymue wccnenoBanus Moka3anud, 49to B koimoHke AMK-4520, otoOpanHO# B
HETIOCPEICTBEHHOM OJIM30CTH OT paiioHa McciienoBanus (puc. 1), TemmnepaTypsl roJI0eHOBOTO
ONTHMYyMa TaKXe OBUTH JOCTATOYHO BBICOKUMHU 1 coctaBuiu 10,7° C 3umoit u 14,17° C netom.
Jliis TosionieHa XapakTepHO Takke OTCYTCTBHE MM MHUHUMalbHOE conepxkanue 3epeH IRD B
0CajKaX, 9YTO CBUICTEIILCTBYET 00 YMEHBIIIEHNH 00heMa MOPCKHUX JIBJIOB B CEBEPHBIX IITHUPOTAX.
OO0 uHTeHCH(UKAUN TTOBEPXHOCTHON LMPKYJSALMU B PAaHHEM TOJIOIIEHE CBUJIETENIBCTBYIOT
TaKke MpenplayInue uccienopanus (Hanpumep, Risebrobakken et al., 2003).

Konebanus mnaneoreMmmnepaTyp, pPEKOHCTPYMpPOBaHHbIX B KosoHke AMK-4524,
MOJTBEPXKIAIOT CIEIaHHBIE paHee BBIBOABI O HECTAOMIBHOCTH MalleOTEMIIEpaTyp TOJIOICHA
(Lamb, 1979 u np.).

3AKJ/IFOYEHUE KowmiuiekcHbIl aHainu3 IiTyO0OKOBOIHBIX MOPCKHUX OCa/IKOB KOJIOHKHU
AMK-4524, oroOpaHHOi B OTKphITOM 4acTu CeBepHOW ATIAHTHKH, MO3BOJMI IOJYYUTh
Ka4eCTBEHHO HOBBIC NaHHBIE O AMHAMUKE Taneoremmeparyp it cios Boael 0-50 M Ha
HPOTSDKEHUH 3 MOPCKUX M30TOIHBIX CTaJAUMN, YTO COOTBETCTBYET NocuegHUM 60 ThIC. JIeT.

JlaHHBIE 00 YCHWIICHMHM aJIBeKIIMU TEIUIBIX CEBEpPO-aTIAHTHYECKUX BOJ BO BpEMS
OejulMHT-aepena, a Takke BO BpeMs TOJOLEHA, MOJITBEPXKAAT  IPelblIyIe
MHOTOYHCJICHHBIC HCCIICJIOBaHUS, B TOM UHCIIE WCCICIOBAaHHUA aBTOpa. YMEHbBIICHHE
uHTeHcuBHOCTH CAT n murpanus CII® nanexo Ha 0T OTHOCHTEIBHO CBOETO COBPEMEHHOTO
MIOJIOKEHHUST BO BpPEMS TIOCJIECIHETO JICIHUKOBOTO MaKCHMyMa COTJacyeTrcs ¢ JaHHBIMH O
nonoxxeHnu ¢pponra Bosm3u 40° c.u. (bapamr, 1974, Eynaud et al., 2009).

Hccnenoranue ObLUTO BBITOJIHEHO MU moyiepxkke PODU (mpoekt Nel14-35-50027-
MOJI_HD).
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CHANGES IN SURFACE AND DEEP PALEOCIRCULATION IN THE NORTH
ATLANTIC DURING THE HEINRICH EVENTS 1-11

Bashirova L.D.*?, Dorokhova E.V.1?

The Atlantic Branch of the P.P. Shirshov Institute of Oceanology of the Russian Academy of Sciences
(ABIORAS), Kaliningrad

2Immanuel Kant Baltic Federal University, Kaliningrad

HccnenoBanus KIIMMaTHUECKUX KOJeOaHUHM B MICTOPUYECKON NEPCIEKTHBE TO3BOJISIOT
MOHATh MEXaHU3MbI CMEHBI JICTHUKOBBIX IMKIIOB, TIOATOMY CETOJHS MHTEPEC K M3MEHEHUIO
KJIMMaTa B IPOLUIOM 3HaYUTEIbHO BbIpoc. KpaTkoBpeMeHHbIE (B I€0JIOTHYECKOM MacIiTade)
KJIMMAaTU4YEeCKUE COOBITHS CYIIECTBEHHO BIIMSIOT HA XapakTep III00aIbHON TEPMOXaTHMHHON
nupkyasnuu (Clark et al.,2002). IIpu sTom 6ananc npecHoil Boabl B CeBepHON ATIaHTHKE
SIBIISICTCS OJTHUM M3 TJIABHBIX KOMIIOHEHTOB, PETYJIHPYIOIUX CTAOMIBHOCTD ATIAHTHYECKOU
MepuauoHansHoi upkyssiun (Clark et al., 2002, MBanosa, 2006 u ap.). Jlo cux nop ocraercs
OTKPBITBIM BOIPOC O MPUYMHAX W MEXaHW3Max TaK Ha3bIBaeMbIX COOBITHH XaifHpHxa —
KPaTKOBPEMEHHBIX XOJIOIHBIX MEPUOJOB pa3rpy3Ku ailcOeproB, KOTOPbIE COMPOBOXKIAIHUCH
NOBBILIEHHBIM ~ COpOCOM  TeppureHHoro Mmarepuana B CeBepHON  ATIaHTHKE U
pacrpocTpaHEeHUEM IPECHOM XOJIONHOW BOJbl Ha mMoBepxHOcTH okeaHa (Ruddiman, 1977;
Heinrich, 1988; MacAyeal, 1993 u np.).

Llenpto JaHHOTrO MCCIEeNOBaHUSA OBLIO H3yuyeHHE OCOOCHHOCTEH IOBEPXHOCTHOW M
rIyOMHHOM naneouupkyisinuu B CeBepHoil ATinaHTHKE BO BpeMs coOblTuii Xainpuxa 1-11.

MATPUAJIBI U METO/BbI. Komonku nonusix otiaoxenniit AMK-4493 u AMK-4453
Ob111 0TOOpanbl B CeBepHoil ATinantuke Bo Bpemst 48-ro peiica HUC «Axkanemuk Mcrtucnas
Kengpim» (Otyer o paborax 48 peiica AMK, 2002) (puc. 1). IIpeaBapurtenpHO ObLIO
BBITIOJIHEHO JIMTOJIOTHYECKOE OMMCAHUE UCCIIETYEMBIX 0CaI0UHBIX pa3pe3oB (OTuer o paboTax
48 peiica AMK, 2002; JImutpenko u zip., 2009). Kononku onpo6oBairch HENPEPHIBHO € IIarOM
2 cM. Beero 6b110 n3ydeHo 293 mpoObl TOHHBIX OCA/IKOB.

Jis peKOHCTPYKLUMH MHTEHCUBHOCTH TJIYOMHHOM UIUPKYJIALMU B Mpobax OblI
BBITNOJIHEH TpaHyoMeTpuueckuil ananu3. Konedanus cpennero nuamerpa gpakuuu 10-63 Mmxm
(copTHpyeMbIif CHIT) BBIOpaHbI OCHOBHBIM ITapaMeTPOM MIPU U3YUEHUHU CKOPOCTEN MPHUIOHHBIX
naneoteuenuii (McCave et al., 1995).

BozpactHas mxana xonoHku AMK-4493 Obuia mocTpoeHa Ha OCHOBE KOppENSLUU
MOJY4EHHOM M30TOMHO-KUCIOPOAHON KpHUBOM co cTaHnapTHoi kpuBoil Lisiecki and Raymo
(2005) myrem JTUHEHHOTO0 MHTEPHOIMPOBAHUS MEXKIY ONOPHBIMHM TOUKaMH. [[omonHUTETBHO
ObuIM TIpUBJICUEHBl JaHHble mMojacyera 3epeH IRD, nuTonoruyeckoe omnucaHue, AaHHBIE
conepskanuss CaCO3 u TakuX 3J1IeMEHTOB, Kak Al 1 Si, oTpaxkaromux KojaedaHus TEpPUTeHHOTO
MaTepuaja B OCaJkax M HUMEIOIIUX BaXHOE cTparturpapuueckoe 3HaueHue (puc. 2A).
OcanouHblii pa3pe3 KOJOHKM OXBaThiBaeT 6 Mopckux uzortonHbix crtaauid (MUC), umm
nocneanue 170 ToIc. neT.
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Pucynox 1. Mecmononocenue KoOIOHOK u 0bwas cxema NOBEPXHOCMHOU (cepble
CNIOWHbLE TUHUY) U 2IYOUHHOU (YepHble nynkmupHble tunuu) yupkyisyuu (no Brambilla et

al., 2008, Rhein et al., 2011 ¢ usmenenusmu)
1 - AMK-4453; 2 — AMK-4493. CAT — Cesepo-Amaanmuueckoe meuenue; HT — Hopseoiccko-I pennandckoe
meuenue; TH — Teuenue HUpmuneepa; C3I'B — Cegepo-3anaonas enyounnasn éooa, CBI'B — Cegepo-eocmounas

enybunnasn eoda; CAI'B — Cegepo-amnanmuueckas 2nybunnas 6oda. Obnacms, 3aKpaueHHAs Cepblm Y8emom,
—nosc IRD (no Ruddiman, 1977; Peck et al., 2006).

BozpactHass mkana kosonku AMK-4453 Opuia Takke IOCTPOEHA Ha OCHOBE
KOppesUY U30TOMHO-KUCIOPOJHOM KPUBOM, MOJYYEHHOH paHee, cO CTaHJapTHOW KpUBOH
Lisiecki and Raymo (2005) myrem IMHEHHOrO HWHTEPHOJIMPOBAHUS MEXKIY OIMOPHBIMHU
Toukamu. [lonosHUTEIbHO OBLIN NPUBJIEYECHBI JaHHbIE MojcyeTa 3epeH IRD, nuronornyeckoe
onucaHue, a Takke AaHHble coxaepxkaHus CaCOgs (puc. 2Bb). OcanouHblii pa3pe3 KOJOHKHU
oxBatbiBaeT 6 MUC (nmepuon 190-0 Toic. neT Ha3am).

N3ydyeHue BUAOBOTrO cocTaBa IUTAHKTOHHBIX QopamuHudep (dppakuus >150 mxMm, He
meree 300 pakoBMH B NpoOe), KOTOpBIE SBISIOTCA OTIAMYHBIM HHJIMKATOPOM H3MEHEHUs
MOBEPXHOCTHBIX YCJIOBHUH, TaK KaK OHU MMEIOT BBICOKYIO KOPPEISILHIO € KOJeOaHUSIMHU
noBepXHOCTHBIX Temmneparyp (bapam, 1988 u ap.), MO3BONMIO MONYYUTh KOJTMYECTBEHHBIE
TEMIEPATypHblE PEKOHCTPYKUMU. Mccaenyemple KOMIUIEKCHI ObUIM  COIMOCTABIIEHBI C
COBpEeMEHHbIMH 0Oa3zamMu JaHHbIX - (ayHuctuueckoil (Pflaumann et al.,, 2003) u
ruaposornyeckoil (Levitus and Boyer, 1994), 4ro mno3BOJAWIO MOMY4YUTHh HaJEKHbBIE
PEKOHCTPYKIIMM MajieoTeMieparypsl ains cinos Boasl 0-50 M B oTkpsITOi yacTtu CeBepHOU
ATIaHTHUKH.

Jns  obecriedeHUsT JIOCTOBEPHOCTH  pe3yjibTaTOB OBUIM  HUCIOJNB30BaHbl  JIBa
najgeoremneparypHsix Metona: Revised Analog Method (RAM; Waelbroeck et al., 1998), unu
nepecMOTpeHHbIH ananoroBsii MeTo; Modern Analogue Technique (MAT; Prell, 1985), unu
COBPEMEHHBIN aHAJIOTOBBIN METO/.

Hdns  oOCcyXJIeHHss W OKOHYAaTeJIbHOM HHTEepHpeTalMd MajeoTeMIepaTypHBIX
PEKOHCTPYKIMI UCIIOJIB30BAINCH IAHHBIE, IOJy4eHHbIE ¢ ToMoIbo MAT.

PE3VJIbTATBI

ConocraBieHue TaHHBIX Maleo0TeMIIepaTypHbIX PEKOHCTPYKIIH, moacueTa 3eped IRD
¥ M3MeHeHus noka3atens 5180 ¢ JaHHBIME rpaHyTOMeTpHUYECKOro aHaTH3a (CPEIHETO pa3Mepa
COPTUPYEMOTO CHJITA) JAEMOHCTPUPYET OTHOCHUTEIbHYIO CHHXPOHHOCTh HW3MEHEHUI
MOBEPXHOCTHOW M ITyOMHHOW IIUPKYJISAIUN BO BpeMs coObITHI XaitHpuxa (puc. 3).
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Pucynox 2. Cmpamuepaguuecxkoe noopazoenenue konronok AMK-4493 (A) u AMK-4453 (b)

Knumamuuecxkue onmumymul evidenenvt ceemno-cepvim yeemom. MUC — mopckas uzomonuas cmaous. I-
KOKKOIUMOBo-ghopamunugeposwitl un, 2 — mepeenvhvlil ui. YepHvimu moukamu 0003HAYEHO cooeplcanue
2PABUIIHO20 Mamepuad.

Cumxenune naneoremrneparyp (menee 1,5° C) Bo Bpems coObiTuii XaitHpuxa Hapsay ¢
yBennueHneM 3HaueHuit &80 B 3uMHHMIl mepuOn  CBUIETENLCTBYET 06 OcCHabaeHuH
noBepxHOcTHOM tupkynsauuu B CeBepHolt ATnaHtuke, Beseactsue murpanuu CII® roxHee u
BOCTOUYHEE HUCCIIEAYEMBbIX KOJIOHOK.

Paiion xononku AMK-4493 nexxut Ha mytu apeiida aiicoepros ot 6eperoB Kananer B
I0XKHBIE IIMPOTHI, YTO MapKupyercs Oosiee BbicOKUM coxaepkanueM IRD B ocaakax stoi
kostoHKH (70 20000 3epen/r), uem B ocankax koaoHku AMK-4453 (mo 12000 3epen/r).

ITpucyrctBue Oosbiioro konuyectBa 3epeH |IRD B ocaakax komonku AMK-4493
CBUJIETENIBCTBYET O TOM, YTO I'paHUIA MJIaBy4dux JbA0B B CeBepHOU ATIAHTUKE BO BpeMs
cobbiTuil XaiiHpuxa nocturaiga 50° c.mr., a Bo BpeMs HauOolsiee BBIPAKEHHBIX COOBITHI
XaliHpuxa, BEpOSITHO, HAaXOJWJIaCh 3HAUUTEIBHO IOXKHEE. JTO MOJITBEP)KJIAETCs, JAHHBIMU
M.C. bapama (1974), cBUIETENbCTBYIOUIMMH, YTO BO BpEeMsl TMOCIEIHEro JEIHUKOBOTO
MaKkCHMyMa TpaHMIA [JIaBy4YUX JIbJOB COBIAJajia C TPaHUIIE BEYHOW MEP3JIOTHl Ha CyIIEe U
nocrurana B Atiiantuke 40° c..

ITo nanubiM Thornalley et al. (2013) cpeauwuii quameTp cuiToBoi ¢pakiuu 20-23 MKM
COOTBETCTBYET CKOPOCTSIM MPUIOHHBIX TeueHHUil 15 cM/c, 4To cormnacyercs ¢ COBpeMEHHBIMU
U3MEPEHHBIMHU CKOPOCTSIMU TeueHHit BOM3u kpynHbiX apudros (Kidd, Hill, 1986). Ocamok co
CPEIHUM JUaMETPOM COPTUPYEMOIO CHIITA OKOJIO 14 MKM COOTBETCTBYET CIIa0bIM CKOPOCTSM
IPUIOHHBIX TEYEHHUH 5 cm/c.

OTHOCHUTENBHO BBICOKME CKOPOCTH NPUJOHHBIX TEYEeHUH, npuMmepHo 15 cwMm/c,
HaOMIOJAIMCh JIMIIL BO BpeMsi HambOojee TeIUIbIX TMepHuoa0B (TOJOIEH, IOCIEeIHUNA
MEXJIETHUKOBBIN 1epHo, HanboJiee TeIible MeKCTauanbl). bojee 4eTko 3T0 OTpakeHo Ha
rpaduke pacrpeesieHus] CpeAHEro pa3Mepa COpTHpyeMoro cuira it kKoidoHkn AMK-4453
(puc. 3).

[loHmxeHHble 3HAYEHUS CpEeIHEro pasmepa coptupyemoro cuwira (12-16 mxm) B
KOJIOHKaX B OOJIBIIMHCTBE CIIy4aeB COBMAJAIOT C COOBITUSAMH XalHpHUXa M UX aHAJIOraMu U
CBUJIETEILCTBYIOT O HU3KUX CKOPOCTSIX MPUAOHHBIX TE€UEHUHN B 3TU MEPUOJBI — OKOJIO 5 cM/C

(puc. 3).
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BOSleCT, TBIC. JIET

Pucynox 3. Cpasnenue 3umnux u nemuux nareomemnepamyp (MAT), uzomonHo-
KUCTOPOOHBIX  OaHHbLX, OanHblx nodcuema 3epern |RD, a makoce napamempos
epanynomempuyeckux pacnpeoeienuil 8 kononkax AMK-4453 u AMK-4493

Cepoiv yeemom svioenerwvt coovtmusi Xaunpuxa (H1-11) u cobvimus, uoenmuunvle coovimusm Xatinpuxa. I1/]
— no30Hull opuac. Ma — cpeonuti ouamemp copmupyemo2o cuima.

3HAUUTENbHOE CHM)KEHUE CKOpPOCTEW HMPUJIOHHBIX TEUEHHH (B OCHOBHOM B KOJIOHKE
AMK-4453) Bo BpeMs coObiTuii XaliHpuxa, mpousoueamux B no3aueii ¢aze MUC 6 u Bo
Bpemss MUC 2, coBmagaer ¢ Mosy4eHHBIMA HAMH JAHHBIMH 00 OCJIa0JICHHMH TTOBEPXHOCTHOU
LIUPKYJISLUU BO BPEMS 3TUX IIEPUOJIOB.

SAKJIIOYEHUE WM3ydenue nByx ocamodHbix KosoHOK AMK-4493 u AMK-4453,
pasHECEHHBIX IO HIMPOTE, MO3BOJMIIO C/AENaTh MpeABapUTENbHbIE BBIBOJBI O KOJIEOAHUAX
MOBEPXHOCTHOM M TIyOMHHOW LupKyasiuuu B CeBepHON ATIIAaHTUKE BO BpeMsi COOBITHI
XaliHpuxa.

[TokazaHo, yTo ATiIaHTHYECKass MEPUAMOHAIbHASA IUPKYISIIUSA B MEPUOIbI COOBITUI
XaltHpuxa 3HauUTeNbHO ocnabisack. ['panuna muaByuyux gpa10B B CeBepHO ATIIaHTHKE BO
Bpems coObiTuii XaliHpuxa nocrurana 50° c.u1., a Bo BpeMsi HauboJjiee BhIpaXKEHHbBIX COOBITUI
XaliHpuxa, BEpOsTHO, HaXOAWJIACh 3HAYUTEIBHO F0KHEE.

[Tonyuennble nanHbie 0 conepkanuu 3epeH IRD B komoHKaX 1MO3BOJIMIN MOATBEPAUTD
CEJIaHHBIE paHee BBIBOJBI O TOM, YTO JIaBpEHTUICKUI JIEAHUKOBBIN LIUT SIBJISUICS OCHOBHBIM
ucrounnkoM IRD B CeBepnoit Atnantuke (Peck et al., 2006 u ap.).

OTHOCHUTENBHO BBICOKHE CKOPOCTH HPUJOHHBIX TedeHuil (mpumepHo 15 cm/c)
HaOJII0/IATHCh B UCCIIEyEMbIX pailoHax JIMIIb BO BpeMsl HarboJuiee TeIIblX epro10B (TOJIOIEH,
NOCJIETHUIM MEXIIETHUKOBBIN TIepro/], HauboJIee TEeIUIble MEKCTaIHAIIbI).

Huzkue ckopocTu MpuaIOHHBIX TEUEHUH HAOIIOAANUCh BO BpeMsi cOObITUI XalHpHuXa,
a TaK)Ke MX aHAJIOTOB M COCTABIISUIM OKOJIO 5 cM/c. KoneOaHust mOBEpXHOCTHON U TITyOMHHON
HUPKYJISIUU BO BpeMs coObITUH XallHpMXa M WX aHajlOroB B OCHOBHOM MPOHMCXOAMIIN
CHUHXPOHHO.

Hccnenoranne ObUT0 BBITIONHEHO TIpH momep:kke PODU (mpoekt Nel4-05-31349
MOJ_a).
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®OPAMHUHU®DEPHI OJIMTOIIEHOBOIO MAMKOIICKOIO BACCEMHA:
JOCOJIEHOBCKAAA 1 IIOCTCOJIEHOBCKASA CTAAUU  PA3BUTUSA
30HAJIBHBIX KOMIIVIEKCOB (IIO MATEPHUAJIAM CKBAKHHBI 768 IOI'A
BOJITOI'PAICKOTI'O ITOBOJIKbBA)

benbsimoBckuii B.H.
Ieonormueckmii macturyt (CMH PAH), Mocksa, e-mail; vnben@mail.ru

FORAMINIFERS OF THE OLIGOCENE OF MAIKOPIAN BASIN: PRAESOLYAN
AND POST SOLYAN STAGES OF DEVELOPMENT OF ZONAL ASSEMBLAGES
(ON DATA OF WELL 768 OF SOUTHERN PART OF THE VOLGOGRAD REGION)

Benyamovskyi V.N.
Geological Institute of Russian Academy of Sciences (GIN RAS), Moscow

CkBaxkuHa 768 (45-A), npoOypeHHass B peruoHe, MorpaHudHoM Mexay CeBepHBIMU
EprensmMu u 105KHBIM 3aMbIKaHHEM Bolrorpaickoii MOHOKJIMHAHN, BCKPbLIa HAN0O0JIe€ MOJIHBIN
pa3pe3 BepxHel 4acTu majeoreHa OJIMTOLICHOBBIX U MOJCTHIIAIONINX JOLIEHOBBIX OTJIOKEHUH,
JTAHHBIE TI0 KOTOPBIM YTOUYHSIIOT U JIOTIOJIHSIOT CBEACHUS 110 Pa3BUTHIO (hopamMuHUDEp U OMOTHI
B nepudepuueckoit yactu Boctounoro [lapatetuca B sTtom untepBane (puc. 1 u 2). Huxe
JIAeTCsl XapaKTePUCTUKA JINTOCTPATOHOB M KOMIUIEKCOB (popaMuHH(Ep B HUX COACPIKAIIUXCS.

KepecTtunckas cButa — cpeiHMiA 201IEH, JTIOTETCKUi sipyc (MHT. 362-356 M). Meprenu
oembie.  Kommuieke  ¢dopamuuudep MexpermonanpHo 30HBI  Uvigerina  costellata
KEPECTHHCKOTO TOPU30HTA JIOTETCKOTO sipyca Kpbimcko-KaBkaszckoit 061acTi, B KOTOpOM
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Puc. 1. Cxs. 768 (45-A). Mecmononoscenue u cmpoenue paspesa, pacnpeoeieHue u
buocmpamonvl OeHmocHvIX popamunughep 6 uHmepsaie om Jomema 00 KOHYA pioneJis
(ycnosHvie 0003HauenUst Ha puc. 2).
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Puc. 2. Cre. 768 (45-4). Cmpoenue paspesa, pacnpedenenue u 6uoCmpamoHsl OeHmoCHbIX

Gopamunughep 6 unmepesaie om epxo8 proneis 00 KOHYA Xamma.

1-mepeenu; 2—enunvt xapoonamuvle, 3—2aunvl c1abo kapbonammuvie;, 4—enuHbl HeKapOOHamHule, S—2lunbl
anegpumucmule, ¢ NPUCLINKAMU AIeBPUMOos, 6 — A1edpUumbl, d1e8pUmbl 2IUHUCMbLEe; 7—NecKl, 8—KOHKpeyuu u
CIMSICEHUSL JCENe3UCMbIX KapOoHamos, mapkazuma u nupuma, 9—enunucmole oxamviwu; 10—ocmpaxoowi;
11-pwvibnvie ocmamku, 1 2—epanuyst pasmvisa.

Hanbosiee cTpaTUrpaguuecku BaXKHBIMH sBJSOTCS TutaHkToHHBIE Globigerinatheka index,
Subbotina turcmenica u OenrocHbie (opamuuudepsr Uvigerina costellata, U. farinosa,
Eponides stellatus, Bolivina pusilla.

KymMmckas cBuTa — cpennuii 2011eH, 6apToHCKHit sipyc (MHT. 356 — 325 M). [ TuHBI TEMHO-
cepble C IIOKOJaJHO-KO(EHHBIM OTTEHKOM C Maccoil pblObel uellyH, BHU3Y KapOOHATHBIE,
BBIIIIE CMEHsoNMecs cinabo kapOoHaTHBIMU. KOHTaKT pe3kuii, TPaHCTPECCUBHBIN, C
pasmbiBoM. Komruiekc mpencraBieH IUIaHKTOHHbIME (opmamu Subbotina turcmenica, S.
praebulloides, Catapsydrax sp., Acarinina rotundimarginata, A. kiewensis. JlaHHBI# KOMIUTEKC
THITUYEH JJIs1 30HBI S. tUrcmenica KyMcKoro ropu3oHTa 0apTOHCKOTO sipyca tora EBporeiickoit
Poccun u compenenbHbIX TeppuTopuii. B BepxHel yactu mosBistoTes 6entocHsie Bulimina
concavosuturata.

BenornuHckas cBuTa — BepXHHH 30IeH, NpuaboHCKwid sipyc (MHT. 326 — 323 ™).
Meprenu cBeTiO-cepble, y4acTKaMU TIJIMHUCTBIE U aneBpuUTUCTble. OrpaHUYeHbl BHU3Y U
BBEpXY TpaHUIaMH pa3MbiBa. Komriekc, Takke Kak U JIMTOJIOTHSA, PE3KO CMEHUJICS H
MPEJICTAaBICH KPYMHBIMA MACCUBHBIMH OEHTOCHBIMH (opaMUHUPEpPaMH, CPEeIud KOTOPBIX
penku maHkToHHBIE SUbbotina tripartite, toMmuHUpyrOT OeHTOCHBIE BUIBI, Takue Kak Cibicides
dutemplei, C. jankulaensis, Globocassidulina globosa, Uvigerina jacksonensis (0enornuHckre
ciou ¢ C. dutemplei).

Beiie 3aneraroiue OTJIOKEHHS OJUTOLEHA MAaNKOICKOM CEpUM IO JMUTOJIOTUH U
coctaBy (QopamMuHU(EpP Pe3KO KOHTPACTHBI 0 CPAaBHEHHUIO C 30LEHOBBIMU. B onuroneHoBom
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MHTEpBaJie YETKO BBIACISAETCS TPU CTaUU pa3BUTHUS OacceliHa U MUKPOOUOTHI: IIUMIISIHCKAs,
COJICHOBCKAs M KaJIMbII[Kas.

Humnsuackas ceuta. OnurorneH. Pronenbckuit sipyc. Huwkasis moacsura (uHT. 323 — 269
M). ['IMHBI TeMHO-CcepbIe, yYaCTKaMU IOYTH YepHble. BHU3Y TOHKOCIOUCTBIE C IIIMHUCTHIMU
OKaTBILIaAMH, B CPEJIHEH YaCTH C MPOCIIOSMHU CIIOJIUCTBIX aJIeBPUTOB, HEKOTOPBIE U3 KOTOPBIX
coJepKaT 4Yeuryro pbl0, B BEpXHEW YacTH C NPUCHIIKAMHU aJleBPUTA 110 HAILJIACTOBAHUIO.
[Ipeobnaganue B acconyanuy “IPUMUTUBHBIX arrjIOTHHHPYIONIUX Xaruio(parMounaecoB
Haplophragmoides sp., H. cf. deformabilis, H. fidelis mo3Bossier oTHecTH ee K 30HE
Haplophragmoides fidelis. DTta 30Ha npuBOAMTCS B KauyecTBE HWXKHETO OHMOCTpaTOHA
HIDKHEUMMIISTHCKOM  1ocBUTHL  Bonro-Jlonckoro mexaypeubs u  Epreneit  (Ctonsipos,
CemenoB, 1988). Acconnanuu popamuHubEp, OJIM3KHE K JAHHOMY KOMILIEKCY, 04eHb ITUPOKO
pacnpocTpaHeHbl B HIDKHUX FOPU30HTAxX oJMrorexHa (xaaym) ot 3amnagHoro [IpeakaBkasbs 10
Komer-Jlara (BstioB, 1964). IloMuMO  arriOTHHUPYIOMIUX  OTMEYAIOTCA  PEIKHUE
cekperupytomue (HopMbl ¢ HM3BECTKOBUCTOH pakoBuHKOW, Takue kak Globulina gibba wu
Quinqueloculina sp. JIOMUHHpOBaHHE “IPUMHUTHBHBIX” arrJIIOTHHUAPYIOLIHX
xamioparMouIeCOB  yKa3blBaeT HA 3aCTOHHBIC THIIOKCHYECKHE YCIOBHS CPaBHUTEIHHO
[1yOOKOBOHBIX MPUAOHHBIX BOJI PAHHEIUMIITHCKOTO OacceiiHa.

Bepxusts noacsura (MHT. 269 — 200 M) nnpeacTaBiieHa INIMHAMUA TEMHO-CEPBIMH, BBEPXY
3eJIEHOBATO-CEPHIMU C PEAKUMU MPOCIOSIMH aJ€BPUTUCTBIX TJIMH U TIMHUCTBHIX aJIEBPUTOB, C
KOHKPEIUSMU MAUPUTA U MAPKA3HTA.

Jlo rnyounsr 218 M nabmomatorcst ciou ¢ Cibicidoides aff. pseudoungerianus u C.
expertus. B pa3sHooOpa3HbIii KOMIUIEKC JaHHBIX CJIOeB BXxoasT Muimonuabl Quinqueloculina
sp., Q. ermanni, noamumopduuuael Globulina sp., G. gibba, muoumuzonnecsr Cibicidoides
almaensis, C. amphysiliensis, C. aff. pseudoungerianus, C. expertus, C. oligocenicus, C.
speciosus, mounrouuasl Nonion sp., N. pompiloides, N. praevisus, Melonis dosuralensis u
oymumunuael  Bolivina missisippiensis. JloctratouHo Onu3kue accomMaluid OSHTOCHBIX
dbopamunudep K pPacCMOTPEHHOMY KOMIUIEKCY BeChbMa IIMPOKO pACHpPOCTPAaHEHBI B
HIDKHEOJIUTOIIEHOBBIX (JTOCOJIEHOBCKHX ) 0TiIOKeHusAxX Boctounoro [Tapatetuca (Bsios, 1964).
CMeHa cucTeMaTHYecKoro cocTaBa Mo CPaBHEHHIO C PAHHEIMMIITHCKUM CBHJIETENLCTBYET 00
M3MEHEHHUs BOJHON 0O0CTaHOBKHU B MO3JHELUMIISTHCKOE BpEMsI, KOTOpasi MEHSJIOCh B CTOPOHY
oOMmerneHus 6acceifHa M BOCCTaHOBIICHHSI HOPMAJIbHOM aspaiiuul npugoHHoro cios. [1o paspesy
MEHSIOTCS MAJIeO0LEHO03bl — TO ¢ MpeoldiiajaHueM HUOUIUAOUIECOB, TO IPUMEPHO C PABHBIM
COOTHOILLEHUEM UX C HOHMOHUJAMH, TO, HAKOHELL, C TOMUHUPOBAaHUEM ITOCIIETHUX. BeposiTHee
BCEro 3TO ObUIO CBSI3aHO C KOJEOAHUSMU COJIEHOCTHM BOJHOM MacChl U €€ TeMIlepaTypHBIX
TpagueHTOB.

C rnyOunsl 216 1o 206 M BeIensercs 30Ha Spiroplectammina carinata u Uvigerinella
californica parva. I3MeHeHHe B KOMIUIEKCaX BBIpaKaeTcs B MOsBiIeHUH Spiroplectammina
carinata, Uvigerinella californica parva, Neogyroidina memoranda, Caucasina
schinskinskyae. 3ona Spiroplectammina carinata SBJIsI€TCS MapKHPYIOIIAM OHOCTPATOHOM,
oTMeuyaeMbiM B Boctounom Ilaparetnce BO BTOpOH MOJOBMHE PAHHETO OJUIOLIEHA B
[Tpuuepromopckoit Bnanune, Kpeimy, Ha CeBeprom Kaskaze, Ckudcekoit u TypaHckoil mimTax
(BsimoB, 1964). Ha Eprensx u B Bosro-/loHCkOM pervoHe AaHHas 30Ha XapaKTepU3YeT
BepXHEUUMIISTHCKYI0 nmoAcBUTY (Cemenos, Ctomspos, 1988; Boponuna u ap. 1988).

Camoe cyIiecTBeHHOE U3MEHEHHE B pa3BUTHH (opaMHHU(ED B OJIUIOLEHE CBSI3aHO C
HAYaJIOM HAKOILJIEHUS cojieHOBCKOM cBUTHI (MHT. 200 — 102 M) u BbIpa)kaeTcsi B MOJHOM
ucue3HoBeHuH (popamuHHU(Ep U MOSBICHUH MHOTOUMCICHHBIX COJIOHOBATOBOHBIX OCTPAKO/I,
0COOEHHO OOMJIBHBIX B HIPKHUX OCTPAKOJOBBIX CJIOSX COJIEHOBCKOM cBUTHI (MHT. 200 — 180 m).
BepxHssi 4yacThb CONCHOBCKOW CBUTBI — HUKUOypyibckue cmou (wHT. 180 — 102 ™),
MIPE/ICTABIICHHBIE TEMHO-CEPBIMH CHJIBHO OMNECYaHEHHBIMH TJIMHAMU WM TJIMHUCTBIMH
aIeBpUTAMHU, TaK)Ke JHIIEHBI (popamuHHeEp.
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dopamuandEpsl KaIMBIIKOH CBUTHI (Bepxu promens-xatT) (uHT. 102 — 40 ™),
CJIOKCHHOUW TJIMHAMH W aJIeBPUTAMHU, IEMOHCTPUPYIOT HOBBIN 3Tamn pazputus hopamunudep.
OH oTiMyaeTcsl MCYE3HOBEHHEM IOJABIISIONIEr0 4ucia (OpM JOCOJEHOBCKOM CTaauu U
pPEe3KUM OOHOBJIGHHEM HOBBIMH Tpymnmnamu (opamuHudep. YCTaHOBIEHBI JBa OMOCTpaTOHA,
HIMPOKO pacHpocTpaHeHHbIe B mo3aHeM onuroniene Boctounoro [Tapateruca.

3ona Spiroplectammina terekensis (uut. 92 — 86 m). Komruiekc BKIIOYaeT BIEPBbIC
nosiBUBIIKECS: Bua-uHaekc, a takxke Cibicidoides nefastus, C. macrorus, C. piluola,
Uvigerinella californica u nepemenmue croga causy Spiroplectammina carinata, Globulina
sp., G. gibba, Caucasina schischkinskya. 3ona Spiroplectammina terekensis mpociekeHa B
OTJIO’KEHUSAX BEPXHEN MT0JIOBUHBI onurolieHa B [IpenkaBkas3ckoil, 3akaciuiickoi, Y CTIOPTCKON
u Konernarckoit omansx (Bsutos, 1964). B Bonro-Jlonckom n EpreHMHCKOM pernoHax oHa
XapaKTEpU3YIOT HIXKHIOKO MOJCBUTY KaaMblLKoW cBUTHI (CemeHoB, CTomsipoB, 1988).

Crou ¢ Cibicidoides stavropolensis — Elphidium onerosum (unt. 82 — 48 m). Jlanuas
accollMalvsl  XapakTepU3yeTcs  IMOSBICHHEM  PA3IMYHBIX  HOHUOHHI,  AIbQUIAUU],
UOUIIMIONIECOB, OYJIIMMHH, a TAK)Ke MPOIOJIKAIOIIMMCS PACIPOCTPaHEHUEM YBUTEPUHEIT U
kaykasuH. Komrmuteke Brximouaer Perfectononion polymorphus, Elphidium onerosum,
Porosononion subgranosus, Pseudoparella caucasica, Cibicidoides ornatus, C. stavropolensis,
Bulimina tumida, Caucasina schischkinskyae, Uvigerinella ex gr. californica. bimskue mo
COCTaBy TpYIMUPOBKU OeHTOCHBIX (opamMHUDeEp XapakTepusyloT TEPMHUHAIBHYIO 4YacTb
KaJIMBILIKOTO TOPHU30HTAa BEPXHErO OJMIOIlEHa B paccMaTrpuBaeMoM cekTope BocTounoro
[Tapareruca (Cemenos, CronsipoB, 1988; Boponuna u ap., 1988).

Takum 0Opa3om, MaTepuabl OMOPHOW CKBaXHUHBI 768 (45-A) 1ora Bonrorpaackoro
[ToBOMXbsI MO3BOJIMIM YTOUYHUTH M JIOMOJHUTH OCOOCHHOCTH pa3BUTHS (opamuHudep u
00CTaHOBOK B MHTEPBAJIE OT CEPEAMHBI 0IEHA 0 KOHI[A OJIUTOIICHA B NIepru(epUIecKOi YacTh
Bocrounoro Ilapareruca B Bomaro-/lonckom u EpreHMHCKOM peruoHax. 34echb YETKO
HaMEYaloTCs IIECTh KPYIMHBIX KapAUHAJIBHBIX MEPECTPOEK KaK B Pa3BUTHH OACCEMHOB, TaK U
dbopamuHu(bEpoBbIX COOOIIECTB: KEPECTUHCKOE, KyMCKOe, OENOINIMHCKOEe, LHUMIISHCKOE,
COJICHOBCKOE M KaiMblkoe. Hawubomee TpaHAMO3HBIM U3 HUX SBISIIOTCS JBE —
OpeIUUMIITHCKOEe U TpejacosieHoBckoe. [lepBoe oTpakaeT TI10OadbHYI0 CMEHY Terion
Ouocdepsl Ha XOJOAHYIO, BTOpas — MacIITa0HOE OIPECHEHWE BCEro MapaTeTUYeCKOro
Gacceifna.

Pa6ora nmomneprxana rpaatom PODU npoekt Ne 14-05-00421.
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REGIONAL STAGES, PLANKTONIC FORAMINIFERS AND SEDIMENTOLOGY,
PALEOGEOGRAPHIC, PFLEOCLIMATIC EVENTS OF CRIMEAN-CAUCASUS
REALM OF THE CENTRAL-EURASIAN PERIPHERY TETHIS

Benyamovskiy V.N.
Geological Instityute of Russian Academy of Sciences (GIN RAS), Moscow

B co3ganHoii mosBeka ToMy Ha3al CTpaTUTpapuUIECcKoil CXeMe MajeoleHa U S0LeHa FoTa
obiBiero CCCP rnaBeHCTBYIOIIMMHU MOApa3IeICHUSIMH (KpoMe SpycOB) OBLIM TOPHU3OHTHI
(onpOypranckuii, [lops;tuero  Kiroda, TEOPTUEBCKUHM, UYEPKECCKUH, KYyOCpIHMHCKUH,
KEPECTUHCKUHN, KYMCKUH H OENOTJIMHCKHUI), O0BEMBbl KOTOPBIX OINPEACTSINCh 30HAMHU
IaHKTOHHBIX  dopamunudep (Pemenus.., 1963). Otu ropuszonThl (C HEOOJBIIUMHU
W3MEHEHHUSMH) HCIONb3YIOTCS U B COBPEMEHHBIX CTpaTUrpaduueckoil cxemax HHUKHETO
naneoreHa tora Eppomneiickoii Poccum u cmexsbix Teppuropuit  CHI'  (AxmeTsbes,
benbsamoBckuii, 2003; 3onanbHas ctpaturpadusi.., 2006). TpaaunronHas 30HaNbHAS IIKaa 110
IUTAHKTOHHBIM (hopamuHHupepam 60-X TOHOB MPONUIOTO CTOJETHS K HACTOSIIEMY BPEMEHHU B
3HAYUTENIbHOI Mepe oOHoBIeHa U Jnetanu3upoBana (benbsmosckuii, 2001, 2012; 3onanbHas
crpaturpadus.., 2006; Zakrevskaya et al., 2011; Benyamovskiy, 2011). B
MOJIEPHU3UPOBAHHOM BapuaHTe (puc. 1) MCHOIB30BaHbI BAaJUAHBIE TAKCOHBI TJIAHKTOHHBIX
dopamunudep naneonena (Olsson et al., 1999) u somena (Pearson et al., 2006). Kak sto
MPUHITO B COBPEMEHHOW cTpaTUrpaguu Mo IMIAHKTOHHBIM TPYyHIaM MUKPOOMOTHI TPaHMIIBI
OHOCTPATOHOB OMPEIEIAIOTCS CTPATUTPAPUUECKUMU COOBITUSIMY, MTOSIBJICHUS U HCUE3HOBEHUS
30HaIbHBIX BUaOB (Berggren et al., 1995; Berggren, Pearson, 2005; Wade et al., 2011).
@DaKTUYECKH OHHU SBJSIOTCS CIOSIMH MEXIy JaTyM-IUIaHAMM W TO3TOMY HX MOXHO
UMeHOBaTh Kak “uHTep3oHbl” (benbsmoBckuii, 2001). IlameoHTonoruueckue Mapkepsbl
MO3BOJIAIOT COIMOCTaBUTh IPEJIaraéMoe 30HAJbHOE JEJIEHHE C TETUYECKHM, a TaKkKe
OTIpeNIeNIUTh BpeMsl AaTyM-IUTaHHOB M OMOCTpaTUrpauyeckux eAuHul. JpoOHOCTh AaHHON
HIKalbl Ype3BbIYAlHO BBICOKA — OHA HacuuThbiBaeT 31 30HanmpHBIM OuocTparoH. s
OTEPATUBHOrO yJ00CTBa OMOCTPATOHBI MH(PPA30HAIBHOM LIKAIbl TOMUMO HAaUMEHOBAHUS MX
BUJIaMU-WHJIEKCAMH TIOJY4YIJIM HoMmepa (sl 30H) U OykBel — a, b, ¢ (Wi TOMI30H).
AOGOpeBuatrypa “PF” o3nawaer ‘“mmaHkToHHBIE 30HBI maneoreHa KpsiMcko-KaBkaszckoi
obnactn”. BaxHO TOMYEPKHYTb, UYTO OWMOCTPAaTOHBI JPOOHOM WIKAJIbl CBS3aHBI C
NEBATHAAATHIO ~ dTallaMH  Pa3BUTHS  IUIAHKTOHHBIX  ¢dopamuHudep. [ OpU30HTHL,
MOCJIEZI0BATENbHOCT, OMOCTPATOHOB IJIAHKTOHHBIX (hopaMuHU(pEpP M 3TAaNoB UX pa3BUTHS,
HEPa3pBIBHO CBSA3aHBI, a 1014aC ONPEAEISIOTCS HENbI0 pa3HOMACIITA0HBIX (OT perHOHAIBHBIX
0 TJI00aJbHBIX) AKOCHCTEMHBIX TmepecTpoek (puc. 1). AHamM3 TMOJNYyYEHHBIX U
OMyOJIMKOBAHHBIX MAaTEPUATIOB M JAHHBIX 10 TEMaTUKE HCCIEAOBAHUN TO3BOJIUI HAMETHUTH
clenyrolee:

1. B maneonene, paHHeM M OTYaCTH B CPEJIHEM JOLIEHE CTpaTUTpapuuecKre COOBITUS
MOSIBJICHHUS BUJOB-UHJEKCOB IUIAHKTOHHBIX (QopaMUHHU(EpP, ONpeNesIIoNX TPAHULIBI
6uoctpatoHoB KpbiMcko-KaBkaszckoil 06acT CHHXPOHHBI WM OJNM3KH K TakoBbIM TeTHca.
DTO yKa3bIBaeT Ha OIM30CTh 00CTAaHOBOK TeTHca U paccMaTpuBaeMOil 00IacTH.
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panHnesoyeHoswlli  Kaumamudeckui onmumym, MECO

1. T'opuzonmol, niankmoumusie opamunughepvl u codvimus naieoyeHa — 30yeHda
Kpvincko-Kasxaszckou oonacmu Llenmpanvno-Eepasutickoti nepugpepuu Temuca.

Tunepmepmanvuvie kiumamuyeckue cobvimus nareoyena u soyena (no GST-2012): Dan-C — pannezo
oanus, LDE — nosouezo danus,, MPBE — buomuueckoe cobvimue cpednezo naneoyena, PETM — naneoyen-
20yenosbil mepmuueckuti makcumym, ETM-2 u ETM-3 — mepmuueckue maxcumymol paurnezo unpa, EECO —

Apabckue yudpol 8 CKOOKAX — MULIUOHDL JIeM.
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2. O 6au3ocTy 00CTaHOBOK CBHJIETEILCTBYET TakKe U To, uTo B KpbiMcko-KaBkazckoii
00JacTH TPOCICKUBAIOTCS CJEeAbl TIO0ANBHBIX KiuMatudeckue coObrtmii: Dan-C, LDE,
MPBE, PETM, ETM-2, ETM-3 u EECO. Onu XxapakTepu3yrOTCS OJHUMH W TEMH Ke
0COOEHHOCTSIMM HM3MEHEHHWH B KOMIUIEKCAaX IUIAHKTOHHBIX (opamuHudep: Harpumep,
nosiBIicHHEM akapuHuH Acarinina sibiyensis ¢ ouens y3kum crpaturpa)u4ecKux HHTEPBAIOM
(PETM), nocnenoBaTelibHbIM MOSBICHUEM TPOIMUYECKUX BBICOKOKOHHYECKHX MOPO30BEIII U
akapuuud: Morozovella lensiformis (ETM-2), M. aragonensis (ETM-3) u Acarinina
pentacamerata (EECO).

3. CornacHo pe3yiapTaTaM H3y4Y€HHMs HAa3€MHOM pacTUTEIBHOCTM M KJIMMaTa B
paccmaTpuBaemMoM cektope LlentpansHoii EBpasuu B maneoreHe 1 paHHeM 20I[eHe OTMEYaeTCs
TYMUJIHBIM MapaTpoNUYecKUid KIMMaT, KOTOPbIM B KOHIIE MIpa CMEHMJICS HAa MYCCOHHBIi
cyorpormyeckuii (Akhmetiev, Beniamovski, 2009).

4. KnumaTtnueckas epecTpoiika B Urpe copnana ¢ GOpMHUPOBAHUEM B IO3IHEM HUIIPE
(npyxxOunckuit ropuzont) B mnpenenax CesepHoro Kaskaza, Bocrtounoro Ilpukacmus,
3akacnus U TypKMEHMH TOJIIM PUTMUYHO-IIONAPHOrO MepeciaruBaHUs TEMHO OKPALIEHHBIX
AQHOKCHJIHBIX KapOOHATHBIX, OMOTYpOMpPOBAaHHBIX CAMPONENIEBUAHBIX TJIMH C MOBBIIICHHBIM
cogepxkanueM Copr U CBETJIBIX OKCHJIHBIX Mepreneil, rae coaepkanue C opr MUHUMAJIbHO
(My3buieB u ap., 1989).

4. B rTtewyeHue cpemHero soueHa (KyOCpIMHCKUH M KEPECTUHCKUM TOPU3OHTHI)
TeMIeparypa noBepxHocTHbIX BoJ B Kpbeimcko-KaBkasckom Oacceiine meHsnachk. HauanbHas
OTHOCHUTEJIBHO NpoxJafHas (paHHEKyOepiaMHCKasl CTaius) K CpelHeMY JIIOTETy CMEHWIACh
BeChbMa TeIIoW (ha3oif, CIOCOOCTBOBABIICH MHTIPALUU TPOMUYECKUX KIABUTEPUHEIT W
xaHTKeHuH B KppiMcko-KaBka3zckuii 6acceiit (koHel KyOepaIMHCKOIo M Ha4yano KepeCTUHCKOTO
BpeMeHH). Bo BTOpO#i moJoOBHHE CpeAHEro W B Hadaie IMO3JAHErO JIOTeTa (CpenHss 4acTh
KEPECTUHCKOI0 TOPU30HTA) HAcTynuia (pa3a 0XJIaxA€HUS — UCUE3at0T XaHTKEHUHBI, IIUPOKOE
pacnpoctpanenue noixyuaet Globigerinatheka index — unaukaTop 6oee npoxiaanbix Boj. Ha
pyoOexe siroreTa U 6apToHA (BEpXH KEPECTUHCKOTO TOPU30HTA) OTMEUAETCsl KpaTKOBPEMEHHAs
¢aza moTemieHus, KOrJa BHOBb CIOJa MUTPHUPOBAIM XaHTKEHWHBI. BHIMMO, OHa OTBEYaeT
r00aTbHOMY KPaTKOBPEMEHHOMY CpPEHEIOIIEHOBOMY TepMuueckomy ontumymy (MECO).

5. B TepMuHanbHOM moTeTe (pyOek KEpEeCTUHCKOIO M KYMCKOIO TOPHU30HTOB)
NpOM30IIUIa KpyIHeHmas nepecTpoiika ra3oBoro pexxuma BOJHOM Macchl Kpbimcko-
Kagskasckoro 6acceitna, korja onurorpodHas, aapooHasi 00CTaHOBKA CMEHIIIACHh SBTPOGHOM —
THIIOKCUYECKO-aHOKCHUUYECKOHW, 4YTO  BbI3BaJIO  Oumortmyeckuit  kpusuc. OOpaszoBancs
CBOEOOpa3HbINl aHOKCUYECKUI KyMCKH OacceiiH, moJo0HbIi coBpeMeHHOMY UepHOoMy MoOp1o,
HO ropaszio O0JIBIIMX pa3MepoB, MPOCTUPABIIMICA Ha OoublIel yacTu 001acTH. DTO COObITHE
Obul0  OOYCJIOBJIEHO pSJIOM TNPUYMH - yriyojneHueMm OacceliHa, ero crpartudukanuei,
MOAyH30Jsi0ue 0T MHpPOBOro OKE€aHa, CMEHOM CHCTEM MOPCKUX TEUYEHWH, BOJHOM H
BO3AYIIHOM UPKYIALUH, a TAK)KE U3MEHEeHHeM KoHpurypanuii cymm u Mmops (beHbsiMOBCKHIA,
2008). [TaneokaumaT Ha paccMaTpUBaEMOM TEPPUTOPUH CMEHWIICS OT MYCCOHHOTO apHIHOTO
Ha 3MMHe-BIXHbII cpenu3eMHomopckoro tuma (Akhmetiev, Beniamovski, 2009). B nauane
KYMCKOT'O BpEMEHH TEMIIepaTypa aHOKCHIECKUX BOJI YMEHBIINIACh, YTO HAPSAY C THITOKCHEH,
CHOCOOCTBOBAJIO MCYE3HOBEHUIO psAa BHUJIOB U OOEIHEHHIO KOMIUIEKCA, PaCCEICHUIO
xojoaH0BoIHBIX Catapsydrax. OtmedaeTcst HEKOTOPBIH SHAEMHU3M COCTaBa IUIAHKTOHHBIX
dopamunudep (Hanmpumep, MecTHble Buabl-uHACKchl Globigerinatheka azerbaidjanica,
Subbotina turcmenica, S. instabilis, Tenuitella postcretacea). Iluk X0J0JHOBOJHOCTH
OTMeyaeTcsi B KOHIIE KyMmckoro ropuszoHta (momzona PF14b). B sto Bpems wncuesaror
TIIOOUTEPUHATEKH | MOJTyYar0T PAcIPOCTPaHEHHE THITMYHO XOJIOTHOBOHBIE TEHIOUTEIUTHI.

6. Crnenyer OTMETHTb, YTO HAyalo AaHOKCHYECKOTO Mpolecca, TakkKe Kak M ero
3aBEpIICHUE XapaKTePH30BaAIOCh MEPEXOAHBIME (ha3aMH TOCTETICHHOW CMEHBI KUCIIOPOTHOTO
pe’kuMa BOJTHOW MAaccChl, YTO OTPA3MIIOCh B JIETKOM KO(GEHHOM OTTEHKE TepMUHAIBLHON YacTh
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KEPECTUHCKUX OTJIOKEHUI W IEepecIauBaHUU TEMHBIX W CBETJIBIX IIPOCIOEB OCAAKOB HA
IpaHuIle KYMCKHX M OENOTIMHCKUX 00pa3oBaHUil, YTO MPOCIEKUBAECTCS Ha OOMIMpHEHIIeH
wionaau obaactu — ot KpbiMa Ha 3anaze 0 MaHrbIIIIaka Ha BOCTOKE.

7. Mapkupyromum coOBITHEM KOHIIA cpeHero doieHa KppiMcko-KaBka3ckoit o0nactu
ABIIIETCS aKTUBU3alus Bynakanusma. Lllupokoe pacnpoctpanenue Ty(hdOreHHbIX IPOCIOeB B
MI0JI0CE CEBEPOKABKA3CKUX M MAHTBIIIIAKCKUX Pa3pe30B KyMCKOTO TOPHU30HTA OBLIIO CBSA3aHO C
aKTHUBM3AIlEe B CpEeJHEM 30IeHE BYJIKAHOTCHHOIO MO0sica, OOpamMIIABILIErO0 KEPECTUHCKO-
KyMckHii 6acceitn co ctoponsl Manoro Kaskaza u Koner-/lara. Otcioga B 3TO Bpemsi memnen
Pa3HOCHUJICS B CEBEPHOM HaIlpaBJICHUU MYCCOHHBIMU BETPaMHU.

8. Bo Bpems ¢QopMupoBaHus OENOTIIMHCKOTO TOPU30HTA MPOU3ONUIA OdYepeTHAas
KapAMHAIbHAS SKOCUCTEMHAasl MepecTpoiika, KOTOpas O3HAMEHOBalach: a) 3BCTATUYECKOM
TEIUIOBOJHON TpPaHCTPEcCHeil, 0) BOCCTAHOBIECHHUEM OTKPBITBIX OACCEHHOBBIX CBS3CH; B)
MUTrpanuei TerIoBOIHbIX IITOOUTreprHaTeK, TypOopoTanuit u cyo6otun u3 Teruca B KpsiMcko-
KaBkaszckuii BomoeM, T) H3MEHCHHEM AaHOKCHIHOW OOCTAaHOBKH OCAJIKOHAKOILICHUS
(Kopu4YHEBATO-KO(PEIHHBIX TITUHBI C MOBBIIIEHHBIM coiepkanreM Copr) Ha OKCUHYIO (CBETIIbIC
MEpPreUCThie TIMHBI U TVIMHUCTBIE MEPreiu), 1) CMEHOM CPEeIU3EMHOMOPCKOIO KiuMaTa Ha
CyOTponHMyYecKu- TYMHIHBIH ¢ mpeaTypraiickoii duopoit (Akhmetiev, Beniamovski, 2009), ¢)
OXJIAKJEHUEM B 3aKIIOYUTENbHYI0 a3y OemoriamHCcKoro ropu3oHta (3ona PF17)
MIOBEPXHOCTHOM BOJHOM MacChl, COINPOBOXKJIABIIMMCS HMCYE3HOBEHHUEM ILIAHKTOHHBIX
dopamunudep

Hccnenoanus ¢punancoBo noanepkanbl rpaHToM PODU npoekt Ne 14-05-00421 u
nporpammoit Ne 28 Ilpesunnyma PAH.
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I'eonormueckmii macturyt ([MH PAH), Mocksa, e-mail: brovina.ekaterina@gmail.com

PALEOECOLOGICAL INTERPRETATION OF BARREM - APTIAN BASIN OF THE
SOUTHWESTERN CRIMEA BASED ON THE FORAMINIFERA

Brovina E.A.
Geological Instityute of Russian Academy of Sciences (GIN RAS), Moscow

KpbiMckue HrkHEMeNnoBble (QopaMUHH(EPHl XOPOIIO HW3YYEHbI C TOYKH 3PCHHUS
crparurpadun u 3pomonnn (Kysnenosa, ['opbauuk, 1985, ['opbaunk, 1986 u ap.), oqHako B
NPOBEICHHBIX paHee paboTax MPaKTHYECKH HE paCCMaTPUBAJICS MAIIC0IKOIOTUYECKHI aCTIEeKT.

Mareprian u MeTOAMKA WCCICAOBaHUH. [l IMaJeo’KOMOTHYECKUX IMOCTPOCHHIA
WCCIICIOBAIICS KOMIUIEKC TUIAHKTOHHBIX W OCHTOCHBIX (opamMuHU(pEp U3 TPEeX pa3pe3oB:
nepBblii — okoo ¢. Bepxopeube, BTOpoii — B c¢. [lapTu3aHckoe, M TOCIEIHUI — Yy IOTO-
BOCTOYHOU OKOHewHoCcTH T. Cumdeponons (c. Mapeuno) (Puc. 1). Beero 0wmio B3sto 53
obpasma Becom 0,5 — 0,6 Kr Kax/Iblii, C BEepTUKAIBHBIM UHTEpBAJIOM B 1 — 1,5 M.

[TaneoOGcTaHOBKM  ONpeAeNsaInuch ¢
MIOMOIIBIO JIBYX METOJAMK: 1) COOTHOIIICHHE
TUTAHKTOH/OEHTOC, YKa3bIBaIoIIee Ha

ol W3MEHEHUEe TIyOuHbl OacceiiHa; 2) aHamu3

W\ Mopdorpynn (370 TpeOyeT TMOsICHEHUs).

J Meronuka BTOPOTO UCCIICTIOBAHMSI
» 3aKIII0YAeTCsl B pa3JelieHUH Marepuaja Ha

TPYIIBLI 10 MOP(HOJIOTHIECKOMY TPU3HAKY,
npuaeM arJIIOTHHUPOBAHHEIC u
| cexpelOHHBIC PAKOBHHBI PACCMATPHBAIINCH

1 otnensHo. Kputepuu BBIIEIICHHUS
.\.‘A;ég;c-?;.@;\.’h / MopdOrpyImm st Takol KiacCU(pHUKAINH, a
TaK)Ke XapaKTePHBIC YCIOBUS OOUTaHUS JIIS
sTux rpymn B3atel o Ruckheim et all., 2006
u Leckie, 1987. 3nmecy ciemyer OTAENBHO
s 00BSACHUTH METOJIUKY U3Yy4eHUs

Puc. 1. Pacnonooicenue uzyueHHblX pazpe3oe Mopdorpyrn [1® u b.
Ha kapme Kpuvima. Hockonbky BBIOPaHHBIM

Lugppamu obosnauenvi: 1. — Bepxopeuve, Moporpymmam COOTBCTCTBYIOT
2. — Ilapmusanckoe, 3. — Mapvuno. A npugaska u3 (HKCUpOBaHHBIE MaJICO3KOJIOTUIECKUE
Google: yCIIOBUS, BO3MOKHO MPEJICTAaBUTh

pe3yibTaThl  aHanmu3a  Mopdorpymnm - 3
M3YYEHHBIX pa3pe30B B BHJI€ I'Pa)MKOB COOTHOILIEHUS aJIE000CTAHOBOK.
Ha puc. 3—5 rpynnsl pacnpesieneHsl Mo NpearnoYuTaeMoi riryOuHe: oT oOUTaroImuX B
MIPUTIOBEPXHOCTHBIX BOJIAaX 710 OoJiee rTyOOKOBOAHBIX (POPM 171 TIIAHKTOHHBIX hopamMuHHUbED;
OT MIETb(OBBIX 10 OaTHATBHBIX (HOPM /7151 OEHTOCHBIX (pHUC.2).

Baxuncapait

banaxrasa

e S
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MnaHKOHHbIE mopdorpynnbl BeHTOCHble Mopdorpynnbl

pynna Ycnosua
o JlaryHbl n acTyapuu;
r T
pynna UMUYHbIW pos 1 AM2 6aTanb
PM1 Gubkinella -
2 AM3.4 Wenbd - BepxHAA
PM2 Hedbergella 6aTtnanb

BHyTpeHHWUI wenbd -
BEpPXHAA 6aTnanb
CpeaHunit wenbod -
BEepXHAA 6aTnanb

PM3 Leupoldina 3 CM24,5,7

4 CM1

Puc. 2. Kpamxkas xapakmepucmuxa mopghozpynn, Ucnoib308a6uuxcs 6 pabome.

[Ipu cpaBHEeHMM METOOWK Ha rpaduKax BHIHO, YTO, HECMOTPS Ha KOPPEISALHUIO
HEKOTOPBIX IMKOB, YPOBEHb HECOBIAJCHUN KPUBBIX BapbUpyeT. Bo MHOrom 3To cBs3aHO C
MHTECHCUBHBIM HBOJIOIIMOHHBIM Pa3BUTHEM IUIAHKTOHHBIX (popaMuHU(Ep 1 3aBOCBAHUEM UMU
HOBBIX BOJIHBIX TEPPUTOPUI C OHOI CTOPOHBI U HKOJOTMUECKUMH KpU3UcaMU (aHOKCUAHBIMU
COOBITUSIMH) C IPYTOM.

Cuuraercs (Caron, Homewood, 1983; I'opbauunk, 1986), 4TO0 B paHHEMEIIOBYIO 3TIOXY
MPOMCXOIUIIO PACIIPOCTPAHEHUE TIAHKTOHHBIX (hopamMuHU(DEp OT MPUOPEKHBIX OacceifHOB B
OTKPBITOE MOpE, IPUYEM MPH NapajuIeIbHOM YBEIMYEHUN MAaKCUMAJIbHOM ITTyOMHBI MUTpaALUii
pa3HBIX BHJOB. 3a CYET 3TOTO, KJIACCHYECKUN METOJI COOTHONICHHSI TUIAHKTOH/OEHTOC MOYKET
JlaBaTh HEKOTOpble omMOKHU. Tak e ypoBeHb IUIAHKTOHA OyJeT 3aBbIIIEH IMPU aHOKCHIHBIX
COOBITHSIX, TTOCKOJIBKY OOJIBIIMHCTBO OEHTOCHBIX ()OPM HE MOXKET CYIIECTBOBATh IPU TAKUX
YCIIOBHSIX.

Takum 006pa3om, cpaBHEHHE BCEX TPEX METOJIUK MOXKET J1aBaTh OoJiee TOUHBIC JaHHBIC
0 MAJIE03KOIOrNYeCKOl 0OCTaHOBKE B JAaHHOM OacceiiHe.

Pazpe3 Bepxopeune (BepxHHUU OappeM — HIDKHHMM anT) XapaKTepU3yeTcs BBICOKUM
conepkanueM OeHTOcHbIX (opamunudep (6omee 75%), 4TO TOBOPUT O MENKOBOJHOCTH
Oacceiina (puc. 3). IlmaHkToHHBIE QopaMUHU(EPHI MPEICTaBICHbBl TOJBKO JIBYMS
mMopdotunamu (PM1 u PM2), oTHOCAIIMMCS K MPUOPEXKHBIM TpynnaM. AHalu3 OEHTOCHBIX
MOpPQOTPYIIT TaKKe TOBOPHUT O, B IIEJIOM, METTKOBOHBIX YCIIOBUSX BHYTpEHHETO menbda. Bee
TPU KPHUBBIE JIOCTATOYHO YETKO KOPPENUPYIOT, 3a HCKIOYEHHUEM BEpHEW 4acTH paspesa, B
KOTOPOH KpUBBIE IJIAHKTOH/OCHTOC M TUIAHKTOHHBIX MOP(OTPYIII MTOKA3hIBAIOT YMEHBIIICHNE
YPOBHSI MOpsI, B TO BpeMsl Kak O€HTOCHbIE — yriiyOaeHue (mosiBieHrue Mopdotuna 6), oJHaKo
3TO MOXET OBITh CBSI3aHO C YXYALICHHEM YCIOBUH OOMTaHMS HA JHE, K KOTOPOMY CMOTJIH
MPUCTIOCOOUTHCS TOJTBKO CaMble BBIHOCITHBBIE OCHTOCHBIC BHIBL.
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Puc. 3. Kpusaa coomnowenus niankmon/6enmoc u pacnpeoeinenue moppozpynn 6 paspese
Bepxopeuve. (Vcnosnvie ob6o3nauenus na puc. 2).
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Puc. 4. Kpusas coomnowenus niankmon/oeHmoc u pacnpeoenenue mopgozpynn 6 paspese
Ilapmusanckoe. (Ycnognvie obo3nauenus na puc. 2).
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Puc. 5. Kpusaa coomnowenus niankmon/6enmoc u pacnpeoeinenue moppozpynn 6 paspese
Mapvuno. (Ycnoeuvie 0603nauenust na puc. 2).
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Pazpe3 Ilaptuzanckoe (BEepXHMI anT) XapakTEpPU3YeTCs Topas3no 0ojiee BBICOKUM
COJIep)KaHWEM IIIAaHKTOHHBIX (GopM (OGomee 65%), YTO YyKa3piBaeT Ha JOCTATOYHYIO
TyOOKOBOJHOCTB, OJIHAKO IMpeobiiaaHue TUIAaHKTOHHOW Mopdorpymnmnbel PM2 u 6eHTOCHBIX
rpynn 2 v 3, OTHOCSIIEHCS K MEJIKOBOAHBIM MOpPSIM, YKa3blBa€T Ha HEOJAronpHUsITHbIE
NPUIOHHBIE YCJOBHSI, BCIEACTBHE YEro COOTHOILIEHUE IUIAHKTOH/OEHTOC OKa3aJloch
3aBBIIICHHBIM (pUC. 4). HaumMeHbIIee KOM4ecTBO OEHTOCHBIX (hopaMUHU(EP OTMEUEHO BHU3Y
pa3pes3a, 3aTeM OHO yBelWYHMBaeTcs. BO3MOXKHO 3TO CBSI3aHO C BOCCTAHOBJIGHHEM IOCIE
anokcugHoro coobiTus (OAEla), Ha KOTOpoe yKa3bIBaeT IUTaHKTOHHAs: Mopdorpynna PM3. B
BEpPXHEW YacTH pa3pe3a MO JaHHBIM U IUIAHKTOHHBIX U OEHTOCHBIX MOPGOTPYII MPOUCXOIUT
yriryonenue 0acceiina, Ho 0 KpUBOM IJIAHKTOH/OEHTOC YKa3bIBaeTcss oOMeseHue (yBeanueHne
noiiu OEHTOCa), YTO TOXKE MOXKET OBITh CBA3aHO C BOCCTAHOBJIIEHHEM OEHTOCHOW (ayHBI U
BO3BPALICHUIO K THITUYHBIM JIJIs IIETb(OBBIX 30H COOTHOIICHUAM. Takum 00pa3zoMm, 1o aHaIu3y
Mop(horpyI, MOKHO TOBOPUTH O MOCTEIIEHHOM YTiyOieHuu dacceiiHa.

Pa3pe3 MapbuHo (BepXHUil ant) B LEJIOM CX0XK ¢ pa3pe3oM [lapTuzanckoe: 31ech Takxke
HAOMIO/IaeTCsl TMOBBIINICGHHOE COJAEpXaHHe IJIaHKTOHHBIX (opm (Gonmee 75%) mpu
npeo0aaHiy MEIKOBOIHBIX TPYIII IUIAHKTOHA U OeHToca (puc. 5); oOMeneHune OacceiiHa 1Mo
COOTHOIIEHUIO TIAHKTOH/OEHTOC U yriybiaeHue mo Mopdorpyrmnmam, U3 4ero MOXHO ClIeiaTh
BBIBOJT 00 00mIeM yriyOneHun 6acceitHa 1 HeOJIarompUsATHBIX MPUIOHHBIX YCIOBHSIX.
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Bystrova V.V., Ovchinnikova L.L.
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Marepran U MeTOIMKa H3ydeHHs. MOpPCKHE OTJIOKCHHUS FOPhl U Mela BCKPBITHI
MHOTOYHCIICHHBIMH CKB)KMHAMHU Ha 1menbde bapennesa mops. [lepsas monsiTka 000011eHNs
Oonbmoro  (GakTHYECKOro MaTepuayia, MOJYYEHHOTO B  pe3yjibTare KOMIUIEKCHOTO
uccienoBanusi MUKpodoccumii opbei-mena baperineBoMopcekoro menbda, Obuta npeacraBicHa
B Te3ucax Jokmaga [-ro  MexkayHapogHoro — cummnosuyma  “‘buoctparurpadus
HedrerazonocHbix 6acceitnoB” (Koznosa u ap., 1994). B oT/iokKeHUAX BEPXOB KEJIOBEUCKOTO
spyca, BCKPBITBIX B rKHOW uactu menbha, C.I1. SIkoBieBoil ObLI YCTAaHOBJIEH KOMILICKC
dopamunudep ¢ Pseudolamarckina rjasanensis, a B ceBepHoit uactu akaropuu JIJL.
OBuUMHHUKOBOM  BbImelIeH kKomiuiekc ¢ Ammobaculites  tobolskensis-Recurvoides
scherkalyensis. XapakrepucTrka KOMIUIEKCOB B JJaHHOH IMyOJIMKAIIMK HE TIPE/ICTaBIICHA.

JI.JI. OBYMHHHMKOBO# OBLIO TMPOBEICHO TINATEILHOEC HM3YYCHUE TaKCOHOMUYECKOTO
cocraBa acconmanuii opamuaudep, 0OHapyKEHHBIX B MTOPOJIAX BEPXHETO KEJUIoBes menb(ha
bapeniieBa Mops. @akTHYecKMM MaTepHaIOM MOCTYXKHIU JIAHHBIE U3 KEPHOBOTO MaTepualia
LIECTU CKBa)KMH, IpoOypeHHbIX Ha IlITokmanoBckoi (ckB. 1, 2 u 3), Jlynnosckoii (ckB. 1 u 2)
u [IpupaznomHoii (ckB. 1) muomaasx (pUCYHOK).

[IpoBeeHHBIC UCCIIETOBAHMS TIOKA3AJIH, YTO B

5 o Tpex ckBaxkuHax - llItokmaHoBckas-1 (uHT. 1894-
Ipyoncma & 1903 ™), [ltokmanoBckas-2 (uHt. 1781-1785 ™M) n
‘:, Jlynnosckasi-2 (uHT. 1362-1370 M) BBISIBICH €QUHBIN

&3 KoMIUIeKC ~ QopamuHudep. Tam ke  HailneHbI
L MO3IHEKEIIOBENCKHE aMMOHUTEI Longaeviceras? sp.
u L. sp. juv. (ompenenenus 1O.C. Penmna) 3to
MO3BOJISIET BBIACIUTH OTIOXKEHUS U3 3TUX UHTEPBAJIOB
B panre cnoeB c¢ ¢opamuHudpepamu. Himke
MIPUBOJUTCS UX XapaKTEPUCTHKA.

S

[Tpupaznomuas<:: Q

= 3 Obcy:xxaenne  pesyabtatoB. Ciaom ¢
PucyHok. Cxema pacnonosicenust uzy4eHHoix Ammobaculites tobolskensis-Lenticulina
naowadeti bapenyesomopcrozo wenvgha SprOlOﬂica (JIJI. OBuUMHHHMKOBA, YCTAHOBJIEHBI

BIIEpBbIE) BBIABICHBI B MHTepBaie 1362-1370 ™
CkBakWHBI  Jly/muioBckasi-2, TMPEACTaBICHHOM TEMHO-CEPBIM, QJIEBPUTHCTBIM, CJI1ad0
KapOOHATHBIM apPTWJUIMTOM C TPOCIOWKAaMHU CepbIX Meprenei. 3aech OOHapyXKeH
no3IHEKeIIoBecKuii aMMoHuT Longaeviceras? sp. B kommiekce ciioes onpeeneno ooee 40
BUOB (popaMHUHU(pED C arrIIOTUHUPOBAHHON M CEKPELIMOHHOM CTEHKON paKOBHHBI. YHCIEHHO
npe06na)1afoT AITJIIOTHHUPYIOOIUE, HO IO KOJHUYCCTBY BHUIAOB CCKPCIMOHHBIC 3aHWMAIOT
BEAYLICEC MCCTO. ITomumo BUJOB-UHACKCOB B COCTAaBC KOMIUICKCA TIPHUCYTCTBYIOT:
Ammobaculites cobbani Wall (non Loeblich et Tappan), Recurvoides scherkalyensis Levina,
Kutsevella instabile Jakovleva, Dorothia concinna Jakovleva, Riyadhella arabica Redmond,
Trochammina ex gr. rostovzevi Levina, Plectina terra E. Bykova et Azbel, Bulbobaculites
praeelongatum Levina, Grillina crassata (Gerke), Bojarkaella bifidicostata sp. nov.
Ovchinnikova, Lenticulina lithuanica (Briickmann), emend. Grigelis, L. ex gr. dilecta L. et T,
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L. cultratiformis Mjatl., L. pseudocrassa Mjatl., L. tumida Mijatl., L. largocostata sp. nov.
Ovchinnikova, L. stellifera sp. nov. Ovchinnikova, Saracenella juganica Kosyreva, Planularia
balakoviensis K. Kuznetsova, Marginulina placenta sp. nov. Ovchinnikova, Marginulinopsis
praecomptulaformis suprajurensis Gerke et Scharovskaja, M. ex gr. phragmites L. et T.,
Pseudolamarckina sp. u ngpyrue. Ha3Banwe cioeB maHo mo Hambojice XapaKTEPHBIM
no3HekeoBerickuM Bugam Ammobaculites tobolskensis Levina u Lenticulina subpolonica
Gerke et Scharovskaja, pacnpocrpanenusiM Ha Pycckoii miardopme u B 3amagHoit Cubupu
(tabmuna). HiokHss TpaHHIa CIOEB YCTaHABIMBACTCS MO MX MOSBIICHHIO, BEPXHAA - IO
HCYE3HOBEHHUIO.

KonnuecTBeHHOE COOTHOIIEHUE OTIENbHBIX BUAOB B pa3pe3ax CKBAaXHH HECKOJIbKO
paznuuHoe. Tak, B ckBaxxune JlymioBckas-2 mpeobianaroT pazHoodpasusie Recurvoides, B Tom
gucie Recurvoides scherkalyensis Levina, Kutsevella instabile Jakovleva, Plectina terra E.
Byk. et Abel, a B ckBaxune IlITokmanoBckas-2 - Recurvoides scherkalyensis Levina,
Ammobaculites cobbani Wall (non L. et T.), A. ex gr. igrimensis Levina, Dorothia concinna
Jakovleva B xommiekce ckBaxunbl IlITokmaHOBckas-1 Bemyiiee MeCTO 3aHHUMAIOT
cieayromue Buasl: Recurvoides scherkalyensis Levina, Ammobaculites tobolskensis Levina,
Trochammina ex gr. rostovzevi Levina, “Dorothia” sp.

B 1oxHoil wactu bapenueBa mops B ckBaxuHe [lpupasnomuas-1 (rn. 710 m) B
BEPXHEKEIJIOBEUCKON YacTH pa3pe3a MPHUCYTCTBYET OYeHb OEIHBIN MO COCTaBY KOMIUIEKC C
Pseudolamarckina rjasanensis.

B Tumano-ITeuopckoii mposunnuu (TIIIT) cmosm ¢ Ammobaculites tobolskensis -
Lenticulina subpolonica cootBerctByer dopamunudeponass 3oxa Pseudolamarckina
rjasanensis-Lenticulina tumida) B o6bseme amMmmoHHTOBBIX 30H Lomaeviceras keyserlingi u
Qunstedtoeras lamberti (YaudumnuposanHas..., 1993).

CucreMaTH4eCKHil COCTaB BEpXHEKEIOBEWCKHUX KoMIutekcoB Pseudolamarckina rjasanensis-
Lenticulina tumida u Ammobaculites tobolskensis - Lenticulina subpolonica nmeet HekoTOpbIC
paznuunsa. OHM TPOSBISIOTCS, B IEPBYIO OUepe/ib, B COOTHOIICHUU arrIfOTHHUPOBAHHHBIX U
CeKpELMOHHBIX (opamuHudpep. B kommuiekcax 000MX PpErHoHOB AarriOTHHHUPOBAHHBIC
PaKOBUHBI YHCIEHHO MPE00JIaaloT Ha/l CEKPEIIMOHHBIMU, HO B MEYOPCKUX KOMILIEKCAX OHU
cocraBisitor okoio 70%, a B OGapeHIeBOMOPCKUX - TouTH 95%. [Ipu 3TOM 4mciIo BUIOB C
arrTIOTUHUPOBAHHOW PAaKOBHHOM B 00OMX KOMILIEKCaX MPUMEPHO OJUHAKOBoOe - okoiyo 20.
BunoBoe pasHooOpasue cekpelnuoHHBIX (popamunudep B OacceitHe p. Ilewopsl mpesbimmaer
TaKoBOE B OapeHIIeBOMOpPCKUX Komruiekcax (32 Buma mpotuB 15). B 06oux pernonax moutu
BCE AarTJIIOTHHUPOBAHHBIE PAKOBHHBI C TOHKO3EPHUCTOW CTEHKOH Je(OpMHUPOBAHBIL.
[Teyopckue UMEIOT CBETIIOOKPAIIEHHYIO PAaKOBHHY, a Cpeid OapeHIIeBOMOPCKUX IPeobIaaaoT
TEMHOOKpanieHHble. CTeneHb COXPaHHOCTH CEKPEIHOHHBIX (opaMuHU(Ep B NEUOPCKUX
pa3pe3ax CONOCTaBUMa C COXPAaHHOCTBbIO COBpeMeHHBIX ¢opM. bapeHieBoMopckue xe
cekpenroHHble popamuaU(Eph (HOI03aPUHIBI) YACTO OOJIOMAHBI, “OIJIaBICHBI’, UX TIOJOCTH
3aMO0JIHEHb MOHOKPHCTANIaMU KaJbIUTa, TOHKAsl CKYJIBNTYpa paKkoBUH (pedpa, KWIN) 4acTo
He coxpansercs. Penkue Haxonku spep ueparoOynumuuun (Pseudolamarckina) na
bapennieBomopckoM 1mienbhe HECOMHEHHO YKa3bIBAaIOT HA MPUCYTCTBHE B KOMIUIEKCaX 3TOM
BEChbMa XapaKTEpPHOM UIsi BepxHero KemwioBes bopeanbHoit oOmactu rpynmel. B
MO3THEKEIJIOBEHCKNX coobmecTBax [ledopckoro m bapeHiieBoMopckoro 6acceiHOB 4YETKO
BBIJICJIEHBI JIBE TPyMIbl ¢GopamuHupep - apkTHueckas W OopeayibHO-aTIaHTHuYecKas (1o
najeo3ooreorpapuueckord Tepmunonorun B.H. Cakca). K nepBbiIM MOTYT OBITh OTHECEHBI
MOYTH BCE BHJBI C arrjJlOTHHUPOBAHHOW pakoBHMHOH. K GopeansbHO-aTIaHTUYECKON Trpyrie
OTHOCSITCSL LIepaTOOYIMMHHHIBI U HEKOTOphle HOJ03apuuisl. B  OapeHeBoMOpCKOM
KOMILIEKce IpeolnagatoT apkrudyeckue BHIbL. [lo3aHekemioBeiickue KoMriuiekebl Tumano-
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Tabnuua

Pacnpocmpanenue xapakmepHuix 61006 opamutu@ep 6 KeLI0SeUCKUX U HUICHEOKCHOPOCKUX
omaodicenusix Bapenyesomopcrozo wenvgha, Pyccxoit niameopmer u 3anaonoir Cubupu

SIpyC

KEJUIOBECHUCKHU It

okchopICKUi

\
popamuHUbepbI e

HOABSIPYC

CpCIAHHUH

BCPXHHH

HHWXHUH

Ammodiscus cheradospirus L. et T,

A. ex gr. arangastachiensis Nikitenko

A. propris Jakov.

Reophax mediocris Sp. nov.

Ammobaculites tobolskensis Levina

A. igrimensis Bulyn. et Levina

A. aff. septentrionalis Schar.

Kutsevellg calloviensis Jakov.
K. instabile Jakov.

Bulbobaculites praeelongatum Levina

Recurvoides scherkalyensis Levina

R. canningensis L. et T.

Trochammina ex gr. rostovzevi Levina

T. fimbriata E. Byk.

T._inflata (Montagu)

Plectina terra E. Byk. et Azbel

Rivadhella arabica Redmond

“Dorothia’’ concinna Jakov.

Ophtalmidium ? saskatchewaensis Wall

Quinqueloculina minima (Wisn.)

Sigmoilina milioliniforme (Paalzow)

Bojarkaella bifidicostata Ovtchinn.

B. lagenoides Wisn.

B. turbiformis Schwager

Frondiculina suprajurensis Mjatl.

Grillina crassata (Gerke)

Ichthyolaria supracalloviensis (Wisn.)

Dentalina plebeja Terquem

Pseudonodosaria tutkovskii Mjatl.

s — — — — — — — —

Lenticulina tumida Mjatl.

L. subpolonica Gerke et Schar.

L. lithuanica (Bruckmann), emend. Grigelis

L. largocostata sp. nov.

L. stellifera sp. nov.

L. narvkaryensis Putrja

L. decorata Gerke et Schar.

L. ex gr. cultratiformis Mjatl.

L. ex gr. subinvolvens Schar.

L. cidaris Kosyreva

L. picta E. Byk. et Jakov.

L. lokossovensis Kosyreva

L. harpa (Reuss)

L. calva (Wisn.)

Saracenella juganica Kosyreva

Planularia balakoviensis K. Kusn.

P._deeckei (Wisn.)

_Marginulina palacenta sp. noy.

M. psila Tappan

Marginulinopsis phragmites L. et T.

M. suprajurensis (Gerke et Schar.)

M. batrakiensis (Mjatl.)

Astacolus folium (Wisn.)

A. d orbignyi (Roemer)

Citharinella nikitini (Uhlig)

Pseudolamarckina rjasanensis (Uhlig)

VenoBHbie 0603Ha4eHUsT: |

1 - Bapenueso mope 2 - Pycckas miardgopma
3 - Tumano-Ileuopckast nposuHums 4 - 3anaanas Cuéups

3HAYUTEALHOE YHCIO BUIO0B,
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B KOMILJIC

HCquCKOﬁ MMPOBUHIUN HUMCKOT B CBOCM COCTABC CMCHIAHHBIC APKTHUYCCKUC U 60peaJ'IBHO-
aTJIaHTHYEeCKuEe BUIBL. [ ABYX KOMIUIEKCOB MOKET OBITh BBIJIECJIEHO HE MeHee 15 o0mmx
Bu0B (Tabnuma). K vum otHocstes: Ammodiscus proprius Jakov., Ammobaculites cobbani
Wall (non L. et T.), A. tobolskensis Levina, Recurvoides scherkalyensis Levina, Trochammina
rostovzevi Levina, Lenticulina subpolonica Gerke et Schar., L. subinvolvens Schar.,
Marginulinopsis phragmites Loebl. et Tapp., Bojarkaella bifidicostata Ovchin., Saracenella
juganica Kosyr. u apyrue. Hamuume oOIIMX TaKCOHOB JaeT BO3MOKHOCTH JIOCTATOYHO
HAJIS)KHOTO COTIOCTABJIEHUS ITUX CIIOEB ¢ hopamMuHHUDEepamHu.
COACPIKAIIUXCH
tobolskensis-Lenticulina subpolonica BbapeniieBoMopckoro Iiesbda, SBISIOTCS OOIUMH C
BHUJIaMH, IPUCYTCTBYIONTMMH B accorrariiu 3061 Dorothia inspirata-Trochammina rostovzevi,
BBIZICIIIEMO B HEPACWICHEHHBIX OTJIOKEHHUSX CPEIHETO-BEPXHETO KelioBesi (abaakckas

KCC

Ammobaculites



CBHTA) B CEBEPHBIX M LEHTPAIbHBIX paiioHax 3amagnoit Cubupu (IIpakTudeckoe..., 1991; cMm.
tabmuiy). B xommiekce 30Hb1 Dorothia inspirata-Trochammina rostovzevi 99% accouunarumn
COCTaBIISIIOT arrIIOTHHUpYOIIKE GopaMUHU]EPHI.

[To3nuekemmoBelickuii Bo3pact komruiekca Ammobaculites tobolskensis-Lenticulina
subpolonica omnpenensercs, ¢ OTHOH CTOPOHBI, HAXOIKaMH aMMOHHUTOB, C IPYrou -
NPUCYTCTBHEM BUIOB (GopaMUHUPEP, H3BECTHBIX U3 BEPXHEKEIUNIOBEHCKUX OTIIOKECHUHN
Tumano-Iledopckoit npoBunimu (AxoBnesa, 1982, 1984 u nap.) m 3amagHoit Cubupwu
(Dopamunudepst..., 1972; Atnac..., 1990 u nap.). Hapsgy ¢ HUMU BCTpedeHBI BUIbI,
OTIMCaHHBIC U3 CPEHETO-BepXHETo KeutoBes Pycckoii matdopmsl (I'pursutuc, 1985 u np.), u3
cpennero kemtoBess ['epmanuu (Oesterle, 1968 u np.), u3 kemnoBes FOxHoU AnpOepThl U
CackaryeBana, a Ttakxke Kanaackoro Apkruueckoro apxwumnenara (Wiekenden, 1933;
Jurassic..., 1962; Poulton et al., 1982).

Marepuan nanaoi nmyonukanuu osu1 noarotorsieH JI.JI. OBunanukoBoi B 2003 1. m1st
coopuuka Hay4yHbix TpynoB BHUIPU «Mukpodoccunuu ¢anepo3os HePTerazoHOCHBIX
peruoHoB Poccum» (myOnukanusi He cocrosuiack). Exo Obuin chemansl onucanust 20 BHIIOB
dopamunudep, cpear KOTOPHIX 5 — HOBBIC. [lyOnmKamus uX ONUCAHUHN TUTAHUPYETCS B
3JIEKTPOHHOM Hay4yHOM XypHane «HedTerazosas reonorus. Teopus u npaktuka». B 3amauy
JAHHBIX TE3WCOB BXOJHWT JIUIIH 00IIasi XapaKTePUCTHKA IMO3THEKEIUIOBEHCKUX hopamuuaudep
bapennieBomopckoro 6acceiina.
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TAOPOHOMHUYECKHE OCOBEHHOCTH KOMIIVIEKCOB ®OPAMUWHUDEP N3
HI/I}KHETYPHEI‘/JIUCKI/IX OTJIOKEHH B OIOPHOM PA3PE3E HA P. KOXKUM
(ITPHUITIOJIAPHBIN YPAJI)

Besean S1.A.
OT'YIT «BHUI'PUy, Cankr-Iletepoypr, Poccus, e-mail: yadviga vevel@mail.ru

TAPHONOMICAL FEATURES OF THE FORAMINIFERA ASSOCIATIONS IN THE
LOWER TOURNAISIAN OF THE KOZHYM REFERENCE SECTION

Vevel Y .A.
VNIGRI, St.Petersburg, Russia

Pa3zpe3 Ha p. Koxxum (Ilpunonspusiii Ypai) paccMaTpuBaeTcsl B Ka4ECTBE OMOPHOTO
JUIs TPaHUIIBl JEBOHCKOM W KaMEHHOYTOJbHOM cucTteM Ha ceBepe Ypama. OH XOpollo
OXapaKTepU30BaH JAaHHBIMU [0 aMMOHOMIESIM, KOHOJOHTaM U dopamunudepam (UepMHBIX,
1976; Uepmubix u nap., 1988; Sobolev et al., 2000). B qanHom pa3pe3e oTMevaercs, Kak U B
psaAe JIpYyrux pas3pe3oB, HAXOXKJIEHUE MpEJICTaBUTENed TUMUYHOrO (aMEeHCKOro poja
dopamunudep Quasiendothyra B HibKHEM TypHE, BBIIIC TMEPBOW HAXOIAKH KOHOJIOHTOB
Siphonodella sulcata (Uepmubix u ap., 1988). Ilear manHO# pabOThI COCTOUT B aHAIH3E
Ta)OHOMHUYECKMX OCOOCHHOCTEH KOMIUIEKCOB QopamMuHupEp B  paHHETYpHEHCKUX
OTIIOKEHUAX pa3pe3a Ha p. Koxum s pemieHuss Bompoca O BPEMEHHM BBIMUPAHHS
KBa3HIHOTHP.

MatepuanaoM MOCIyXuiu o0Opas3ibl U3 MOTPAHUYHOTO JIEBOHCKO-KAMEHHOYTOJIBHOTO
WHTEpBaJla W KOJUICKIIMOHHBIM Matepuan B.A. Uepmubixa (iro06e3no mpenoctasiieH [1.b.
Co6oneeiM, UI' Komu AH, CeikteiBKap). Bcero 6buto u3yueno OGonee 20 uuiudos ¢
dopamunnDepamu.

PanHeTypHe#cKre OTIOXKEHHUs, B KOTOPBIX HaiiieHbl mpeacraBuresin Quasiendothyra,
NPEICTaBISIIOT CO00M HUKIMYECKH MOCTpoeHHY mauky (Puc. 1). CTpoeHne muMKIMTOB 1O
CTPYKTYPHO-TEKCTYPHBIM XapaKTepUCTHUKaM OTBEYaeT BepxHEHl dYacTu nukia boyma —
anemeHTaM C, d, e u f (Bouma, 1962). [Ipeamnonaraercs, 4T0 3TH OTIOKEHHS CHOPMUPOBATHCH
3a CUeT AEATEIbHOCTH INIOTHOCTHBIX MOTOKOB, TPAHCIIOPTUPOBABIINX KapOOHATHBINA MaTepHa
C OTMelnel Kpas menbga B I1yOOKOBOAHYIO BHYTpHIlenb(hoByto Bnaguny (Kypasnes, 2012;
XKypasnes u gp., 2013). OOpasupl, cojepXkamue MpeACTaBUTEIbHbIE KOMIUIEKCHI
dopamunudep, npuypoueHsl k dieMeHTam C ¥ 0 nukia boyma, B dieMeHTe € BCTpEUCHBI
TOJIbKO MeJsikhe ogHokaMmepHble (opmel (Puc. 1). ITpu 3Tom yacte Gpopamunudep HaxoasTCs
BHYyTpH JuTOKIacToB (00p. K-084: Vicinesphaera squalida Antr, Archaesphaera minima Sul.,
Bisphaera minima Lip., Eotuberitina reitlingerae M.-Maclay; o6p. K-086: Quasiendothyra sp.,
Q. ex gr. konensis (Leb.); o6p. H6a: Quasiendothyra konensis inflata Reitl., Q. kobeitusana
(Raus.), Q. ex gr. kobeitusana (Raus.), Septaglomospiranella compressa Lip.; o6p. H10:
Quasiendothyra konensis glomiformis Reitl., Glomospiranella sp.), wuHorma wumMerT
KOPPOJMPOBAHHYIO UJIM CHIIBHO MEPEKPUCTAIUIN30BaHHYIO CTeHKY (Puc. 2).

[Mpaktruecku Bee npeactaButenu Quasiendothyra HaiieHbl THOO B TUTOKIACTAX, THOO
HECYT cJe/lbl MeXaHu4ecKux noBpexaeHuil. [Tono6Has popma coxpaHHOCTH, B COUETAaHUH C
NPUYPOYSHHOCTHIO K HWYKHUM YacCTsIM TYPOUTUTHBIX IIUKJIUTOB, ITO3BOJISIET CAETATh BBIBOJ 00
QIIOXTOHHOCTH (opaMUHU(PEPOBBIX KOMILIEKCOB. [IpuHMMas BO BHUMaHUE, YTO B 3THUX K€
OTJIOKCHUSAX HAWICHBI TIEPEOTIOKEHHBIE KOHOJOHTOBBIE ODJIEMEHTHI, XapaKTEPHU3YIOIINe
BEepXHE(PAMEHCKYIO 30HY €XPansa, MOXHO MPEANoi0kKHUTh, YTO HAONI0JaeMble PaKOBUHBI
dbopamuHUBEp OBLITN MEPEOTIOKEHBI U3 TUTHHUITUPOBAHHBIX

187


file:///C:/Users/Mitia/Dropbox/_Micro/микро-2015/фораминиферы/yadviga_vevel@mail.ru

e ... @ o rrreem ‘Jnay stuoyiwolb sisusuoy (‘0) O

@ oo e e ‘uyzeag ereput sisuauoy (‘0) O
ey ‘gasisusuoy (‘0) 'O —
= @ (*sney) euesniiaqoy 6 xa (elAylopusisend) 'O 3
E z Lo ("sney) euesniiaqoy (elAylopusisend) 'O S
2 2 @ 1118y ®ereIpel siunwwod (*3) 'O .
E E ~(*sney) siunwwod (eIAylopuaod) eikyiopuaisend) g
o & (*sney) easewud ‘ye 'S %
5 5 = o £ @ s di essaidwod ejjauesidsowo|feidas 3
g g E E g e e S S e e ‘ds ejjauelidsowolo g
s E : 2 8§ & L ng sisusiroew g &
£ = g8 5 & @ e e [119Y essaidwod ‘g e
S — O @ e e s g suenbaui eiseydsig §
5 |E| % — O Oy e e ‘[nay erenbueelseydsig =
= —] @ -- - ones eemeameeteimeesees feeaesmesesmessees fesees essesmestess Semeas fesessmeseemestess semesnmetessmeneans sreess nan . . S
2 deejelsd X
s 0 di uewysno d <
B = @ oo e e s e e di7 1AouBWIBINS SaILIWIWeINYYRIEd Qv
g = @ e s s s fiiay seuelwelqe "Ye saplo]|abijjeoeied g
[}
2 % = 3InQg ealuogled eiAylopug 2
= g = ) . . S8
3 £ 8 --{+q97) sisuauoy 16 xa 'O ©
;a = = @ coumen e s e s ‘ds eiAyropuaisend) &
< = E - - e e ds eiaeydsiojed T
= g 3 o—=o- “J119y esolapuod eisrydsoipey S
=3 % = § ~-n1ey eiyand erseydsossisy =
£g 5¢ - = ~ds eunaeydsojdiq g,
g~ =2 0° O&————0——@--£p|or|\-'|\ arlabuljlial eunLIBQNI0] %
= @ e e s di7 ewiuiw eiaeydsig Q
d§—°—'—‘ """"""""" “INS eWIUIW elaRYdSaryaly 3
&8 ~1uy epijenbs elaeydsauloin g
Y
- S
: S
o
S si g 8 §
mll >
o/ds— -
jcn — §
S
/do — 5
ow __| f <
L ]
oL __ | £ T S
hsou L aiiss: . I S
T 1 - ] o -
7 ET A A R U NJ'I_I:E#EII:EL[ %
© S
3 R
5] S
= g
3
s = = §~
- o (2] [oe} N~ [{] D
s © [Tel Yol [Te] n .
] —
5 _ ] N — o Q
[9\] N N [sV] §
— pl o | o o [olo|o o o ES]
v < ™ o~ —
BHOg eeo|ns ejjepouoydis epo|nsae.d ejppouoydis
okdi UOHAAT, UHOHOWB(D
uatLO HMHXHH nnnxdog
bwelony KeHIIOIKOHHOWEY] KeMOHOEQ]]

MNO3JHCACBOHCKHUX OTMCJIBbHBIX OTIIOKEHHH. STOMy HC MNPOTUBOPCUYUT H OKOJIOTrHMUCCKaA
NPUYPOYEHHOCTb KBa3HIHAOTUP K MEITKOBOIHBIM (DaIlUsIM.

Takum 0Opa3om, HaxoIKH npeacTaButesel poaa Quasiendothyra B pannerypHeiickux
OTJIOKEHHSX B pazpese Ha p. KOoKbIM HE MOTYT CITYyXKHTh JI0Ka3aTeIbCTBOM TOTO, YTO 3TOT
pox nepexun no3aHedameHckoe (XaHreHOeprckoe) BBIMUPAHHE.
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Puc. 2. Dopamunugpepor uz paspesa na p. Koswcum. Bee uzobpasxcenus ¢ ysenuuenuem x70.

1. Quasiendothyra (Quasiendothyra) konensis f. inflata Brazhnikova, oop. H6a, xomrexyus B.A. Yepmnuvixa,
UT'H Komu HIL] PAH). 2, 3. Septaglomospiranella compressa Lipina, o6p. H6a. 4. Bisphaera cf. angulata
Reitlinger, o6p. H6a. 5. Bisphaera malevkensis Birina, o6p. H6a. 6. Quasiendothyra (Quasiendothyra)
kobeitusana (Rauser), H6a. 7. Quasiendothyra (Quasiendothyra) ex gr. kobeitusana (Rauser), o6p. H6a. 8.
Paracalligelloides abramjanae Reitlinger, o6p. H10. 9. Quasiendothyra (Quasiendothyra) konensis glomiformis
Reitlinger, o6p. H10. 10. Quasiendothyra (Eoendothyra) communis var. radiata (Reitlinger), oop. H10. 11.
Quasiendothyra (Eoendothyra) communis Rauser, o6p. H10. 12. Glomosoiranella sp., o6p. H10. 13, 14.
Parathuramminites stellata Lipina, ¢p. o6p. H10. 15. Bisphaera angulata Reitlinger, o6p. H10. 16.
Quasiendothyra (Quasiendothyra) mirabilis N. Chernysheva, oop. H10. 17. Q. ex gr. konensis (Leb.), oop. K-
086. 18. Quasiendothyra sp., 06p. K-086. 19. Endothyra carbonica Durkina, oop. K-086.
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MNPEACTABUTEJIN POJA MEANDROSPIRA B HUVKHEM TPUACE
Bykc B.S.

OI'VII Beepoccuiickuil HayuHO-UCCeA0BaTeNbCKUM reosornueckuil HHCTUTYT uM. A.Il. Kapnunckoro (PI'VII
BCEI'EN), Cankrt-IletepOypr, Valery Vuks@vsegei.ru

REPRESENTATVES OF THE MEANDROSPIRA GENUS IN THE LOWER TRIASSIC

Vuks V.Ja.
Federal State Unitary Enterprise “A.P. Karpinsky Russian Geological Research Institute” (FGUP “VSEGEI”),
Sredny pr. 74, St.-Petersburg 199106, Russia

B tpuace npencrasutenu poxa Meandrospira u3BeCTHBI B pa3IMYHBIX PErHOHAX MHPA,
B ToM uuciie Bua Meandrospira pusilla (HO) u3Becten B TpuacoBbIX OTIIOXKeHHIX 0T Kanassi
u Kuras no Anbi (Zaninetti, 1976; Vuks, 2007; Sano et al. 2012) (Puc. 1). B 1959 roay B Kurae
(Cpluyanb) B Tprace ObLIO OINKMCAHO HECKOJBKO HOBBIX BHJIOB pona Trochamminoides (Ho,
1959), B Tom umciie Buanl Tr. pusillus u Tr. cheni. [To3anee B Kapuuiickux Ajbiax ObUT OIUCaH
suy Citaella iulia (Premoli Silva, 1964). 1 nakoner, B 1966 roay TpHacoBbie MPEACTABUTEIN
9THX JIByX POJIOB ObLIM BBEJCHBI B cocTaB poaa Meandrospira (Kochansky-Devide & Pantic,
1966).

e » B coBpemeHHON Hay4yHOU
: ‘ ' JAUTEpaType Npeo0IafiaeT TOodYKa

) 3pEHHsI,  YTO  OOJIBIIMHCTBO

o T TN e R T peCTaBUTEIICH pona

LR T Meandrospira, KOTOPBIE

PRE 1 & 4 ; TUIIMYHBL IS HIDKHErO TpHaca,

o L R * x : HapOoJiee  XapakTepHbl IS

R OJNEHEKA U AaHU3US  CPEIHEro
¥ Tpuaca, XOTS OHH  MOLYT
L3 BCTpEUaThCss U B BepXax HHJA,
.. Y Lo W =Sn T YTO XOPOIIO WIUTIOCTPUPYETCS
foa » f V3BECTHBIMU paboTamu
DT (Trifonova, 1993; Rettori, 1995).

>/ | Tomsko  Bum  Meandrospira
dieneri Kristan-Tollmann
HalJICHHBIN BIIepBbIE B [ MManasx
THIUYEH JJIsI BCErO HIKHETO
TpUaca W aHU3MICKOro sipyca
(Kristan-Tollmann, 1984). Kpome ynomsiHyTOro BHIa, B HIXKHEM TpUAce H3BECTHBI BHUJIbI
Meandrospira pusilla (Ho) u Meandrospira cheni (Ho). Omau aBTOpBI CYHMTAIOT, 4TO
Meandrospira pusilla xapakTepra a5t BepXxoB oJieHeka U HH30B aHu3us, a Meandrospira cheni
(Ho) nambosiee TunuuHa s Oosiee APEBHUX YpoBHEH HrbkHero Tpuaca (Salaj et al., 1983;
Trifonova, 1993), a apyrue aBropsl paccmarpuBator Meandrospira cheni (Ho) kak Tombko
no3aHeosneHekckui Bun, a Meandrospira pusilla (Ho) cootHocuT co crparurpadudeckum
WHTEPBAJIOM BepxHss 4acTh mHAa - anusuid (Rettori, 1995). Bua Meandrospira cheni (Ho)
BITEpBBIC OBLT OnrcaH u3 HkHero Tpraca Kuras (Cerayans) (Ho, 1959; He, 1993), a nmo3nuee
OBLIT HaliZIcH B BepXax BEpXHEro WHJa — HA3aX BepxHero osneHeka ['peunn u bonrapuu (Salaj et
al., 1988; Trifonova, 1993), B mmwxkHem Tpuace Pymbinuu (Salaj et al., 1988), B oneneke
3anaanubix Kapmar u Uspauns (Salaj et al., 1983; Korngreen et al, 2013), B HukHeM Tprace
(BepxHeM onieHeke) Apabckux Dmuparos (Maurer et al, 2008). Bux Meandrospira pusilla (Ho)
BIIEpBbIe ObUT onucaH U3 HwxkHero Tpuaca Kuras (Cerayans) (Ho, 1959; He, 1993), a 3atem,
KpPOME CpPEIHEro Tpuaca, OH ObUT ONpPE/CIICH B OJICHEKE WM BEepXHEM oyieHeke bpuraHckoi
Konym6un, Tannanna, Mpana, Bocrounoro IlpenkaBkasbs, Typrun, Kpbima, Ha Teppuropun

Puc. 1 Cxema eceoepaghuueckoco pacnpedenenus
suoa Meandrospira pusilla (Ho) (Vuks, 2007).
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Kapmaro-bankanckoro pernona u Anei (Zaninetti, 1976; Salaj et al., 1988; Vachard, Fontaine,
1988; Rettori, 1995; Vuks, 2007; Krainer & Vachard, 2011; Sano et al. 2012). B psine pa6or o
Tpuacy JluHapu ykazaHO HaJIM4YHE IOCIETHETO BUa B caMbIX Bepxax uHa (Dimitrijevic et al,
1968; Panti¢-Prodanovi¢, 1975). Kpome toro, nepsoe nosisiaenue Buga Meandrospira pusilla
(Ho) P. Perropu mpeamnoiaraet B BepxHei yactu uraa (Rettori, 1995).

Hus Anen Hamboniee  XapaKTEpHBIM  CTpaTUTpaUUECKUM  HMHTEPBAIOM  C
MEaHIPOCIIHPAMH SIBJISICTCSI BEPXHSIS YacTh OJICHEKA M HU3bI aHU3HS, YTO TIOKa3aHO B paboTax
(Casati et al., 1982; Broglio Loriga et al., 1990). B nmwxuem tpuace Anbn Bug Meandrospira
cheni (Ho) ne Owbu1 ommcan, a Bux Meandrospira pusilla (Ho) pacnpoctpaneH D0BOIBHO
HIHPOKO.

B 3amannoit wactu HOxubIX Anbn Mtanmuu HWOKHHE Tpuac mpenactaBiieH GopMarnuei
CepBuno (Servino Fm.), a BocrouHee B JloJOMUTaxX HIKHHIA TpHAC COIMOCTABIISICTCS C
dopmanueii Bepden (Werfen Fm.), camast HIKHSS 4acTh KOTOPOH MOYKET OBITh OTHECEHA K
cambIM Bepxam BepxHeit nepmu (Nicora & Perri, 1999) (Puc. 2).

International v =
sratigraphical || 5 = HO:xHBIEe AJBIBI
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Puc. 2 Cxema pacnpeoenenus euoa Meandrospira pusilla (Ho) e

HUDNCHEMPUACOBBIX ONJIOHCEHUAX Hmanvsuckux Anvn  cnnownvie nunuu —
HacmoAwue uccxzedoeauuﬂ, NYHKmMupHvle JUHUU — 0ny6ﬂuK0661HHble oamnmvle
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dopmartus Bepden crioskeHa ciieayoniMe moapasaeieHusmu (member) cHu3y BBepx:
Tesero Horizon (H), Mazzin Member (Mb.), Andraz H., Siusi Mb., Gastropod Oolite Mb.,
Campil Mb., Val Badia Mb., Cencenighe Mb. u San Lucano Mb. (Broglio Loriga et al., 1990),
NPUYEM HIDKHIOKO YaCTh TOPU30HTA TESEro 00bIYHO COOTHOCST C CAMBIMH BepXaMH repMu. Bu
Meandrospira pusilla (Ho) B stoii dpopmartuu 601 Haiinen B Kapuuiickux Anbnax B Campil
Mb. (Premoli Silva, 1964), B Boctrounsix [lomomutax - B Cencenighe Mb. (Farabegoli et al.,
1977, Casati et al.,, 1982), a B 3amamnupix Jlomomurax — B Gastropod Oolite Mb. u
crpaturpaduyeckom natepBaiie ot Val Badia Mb. o Bepxos popmaruu (Resch, 1979; Broglio
Loriga et al., 1990). B BenennanckoMm peruoHe U B I0XKHOM 4acTH peruoHa TpeHTHHO-AJbTO-
Anumxe stoT Buj 3adukcupoan B Cencenighe Mb. u Val Badia Mb. - Cencenighe Mb.
cootBeTcTBeHHO (De Zanche et al., 1980; Ghetti & Neri, 1983). O6s1un0 Gastropod Oolite Mb.
COITOCTABJISIETCSl ¢ BEPXaMU MHJICKOTO sIpyca, YTO MO3BOJISIET YBEPEHHO YTBEP)KIATh HAIMUKE
Buga Meandrospira pusilla (Ho) B Bepxax uHackoro sipyca. B cooTBeTCTBHHM € MyOIHKALMSIMH
M. Ma3zosau (Masoli, 1966) B peruone Tpentuno-Anbto-Anumke Meandrospira pusilla (Ho)
HaOJro1aeTcsl BO BceX 4vacTsax ¢opmanuu BepdeHn, XoTs 0osee AeTalIbHOTO pacuysiCHEHHUs
¢dbopmanuy mpeacTaBIeHO He ObITO, YTO OCIIOKHSET MOHUMaHUE €ro pacIpOCTPAHEHUSI.

®dopmanus CepBUHO pacuyICHSIETCS Ha CIACIYIOIIMe YacTh CHU3Y BBepx: Prato Solaro
Mb. wim Praso Limestone, Ca’ San Marco Mb., Acquaseria Mb., ciou ¢ Myophoria, Upper
Member (Sciunnach et al, 1999). Heob6xoaumMo OTMETHTh, YTO B BOCTOYHOH YaCTH
JlomOapauicKuX AJBII TOSBISETCS BO3MOXKHOCTH OIO3HABATH B pa3pe3e  OTIOKCHHS
Gastropod Oolite Mb. u Campil Mb., koTopbie yCTaHOBJICHBI /ISl HIXKHET0 Tpruaca J[0JIOMUTOB.
B ¢opmammu  CepBuHO QopamMuHupEpbl BCTpPEYAOTCS pPEOKO, HO, TeM HE MeHee,
onybnmkoBansl Haxoaku Meandrospira pusilla (Ho) B6au3u Boctounoro 6epera o. Komo Ha
crparurpaduyeckom ypoue “Upper Member” u B 0Oosiee BOCTOYHBIX YacTSAX CEBEPHOM
JlombGapauu B crosx ¢ “Myophoria” (Sciunnach et al, 1999).

B Jlombapauu (CeBepnas Mramus) HaMu OBLIM HWCCIICOBAHBI HUXHETPHUACOBBIC
otnoxxkeHusx ¢opmanuu CepBUHO B OKpecTHOCTsAX 1. AHdyppo (6acceiine p. Onbo). B
OTJIOXKEHHUSX, KOTOphle cooTHOcsTcs ¢ Gastropod Oolite Mb. u cossmu ¢ Myophoria, 6but
HaiineH komruieke dopamunudep ¢ Meandrospira pusilla (Ho), B cocraB koToporo, kpome
HazBanHoro Buaa, Bomutkm Glomospirella sp., Glomospira sp., Arenovidalina ? sp.
[IpoBeneHHbIE PaOOTHI MM BO3MOXHOCTH C/ENaTh HAXOAKH KOMIUIEKca (opamuHUDEp C
Meandrospira pusilla He ToJIbkO Ha U3BECTHOM YPOBHE, HO Ha HOBOM [Tl HUKHETPHUACOBBIX
ornoxenuii JlomOapuu u 6osee qpeBHeM cTpaturpaduyeckoM yposHe Gastropod Oolite Mb.

Takum 00pa3om, paccCMOTpEHHBbIC MYOJUKAIMM ¥ TMPOBEJAECHHBIE COOCTBEHHBIE
MICCIIE/IOBaHMS TIO3BOJISIOT OIpe/ieNieHHO (hHKcUpoBaTh nosiBnenue Buga Meandrospira pusilla
(Ho) B Bepxax muma u koHkperHo B Gastropod Oolite Mb., 1 MOXHO mpeanonaraTb €ro
Ham4re B 00Jiee HU3KUX TOPU30HTAX HHJICKOTO sIpyca.

[IpencraBneHHbIe HccienoBaHus ObLIH IpoBeeHBI B Y HUBepcutete [1aBuu (CeBepHas
Urtanug) wm npu akTuBHOM mnojaepxkke pador mnpod. J[x. Kaccunucom, ¢unancoso
noxaaepskansl poraom Kapumo u opranusanueii Landau Network-Centro Volta, 3a uro aBrop
MIPUHOCHUT UM CBOIO MCKPEHHIOIO U TITYOOKYIO 071aroJapHOCTb.
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PALAEOTEXTULARIIDA HOHENEGGER ET PILLET, 1975 (FORAMINIFERA)
LATE VISEAN (EARLY CARBONIFEROUS) OF THE MOSCOW BASIN

Gibshman N.B.!, Gutorova A.V.?
! Borissiak Paleontological Institute of Russian Academy of Sciences (PIN RAS), Moscow
2 Lomonosov Moscow State University (MSU), Moscow

Palaeotextulariida mupoko pacmpocTpaHeHbl B OTJIOKEHHUSX BEPXHEBHU3EHCKOTO
(mmwkHM kap6oH) IlomMockoBHOro Oacceiina (Mémnep, 1880; Jlummua, 1948; Paysep-
Uepnoycosa, 1948; Maxinuna u np., 1993; Payzep-Uepnoycosa [I.M., benmi @.P. u ap., 1996).
Onu u3BectHI B [leuopckom Gacceitne (Payzep-UepHoycoBa u ap., 1936; ypkuna, 1959), na
VYpane (DitHop, 1973) — Poccus, u lonbacce (Azensepr u ap., 1963) - Ykpauna. B 3anannou
EBporne onu uzyuensl B benbrun (Conil & Lys, 1964; Laloux, 1987; Conil et al., 1991), Aarnuu
(Cummings, 1958), I'epmanun (Eickhoff, 1968) u B uentpansnoii uactu Ilupenees (Perret,
1973). Onu obnapyxensl B Kurtae (Brenckle, 2004), Kanane (Mamet, 1992) u CILIA (Loeblich,
Tappan, 1987; Rich, 1980) Takxe B OTIIOKEHHUAX BU3EHCKOTO sipyca. B To e Bpemsi, TOIBKO B
benerun (Laloux, 1987; Conil et al., 1991) Owuocrparurpadpudeckuii MOTEHIIUAT
Palaeotextulariida onpeaemnsuin 5BOJIOLMMOHHBIE B3aMMOOTHOIICHHUS POIOB. Mapkephl 30H
OTIPEACIISUINCH IO TIEPBOMY IMOSIBICHUIO ()OPM C IPUHIIUIHAIBHO HOBBIMUA MOP(OJIOTUIECKUMU
npusHakamu (Laloux, 1987). B Poccuu, Bompeku Hanuuyuio OOIIKMX POAOB C TaKOBBIMHU
Junantckoro OacceiiHa, Owoctparurpadguueckuii noreHnuman Palacotextulariida Obur
He3HauuteseH (Jlununa, 1948). Koppensiuus otiosxkenuii Bu3eiickoro sipyca [lonMockoBHOTO 1
JuHanTckoro OacceHOB ¢ HCIMOJIb30BaHMEM (opaMHHU(peEp oOcTaBajach 10 KOHIA He
MTOHATHOM.

B Hacrosimeit crarbe cymMmHpoBaHBI pe3ynbTarhl u3ydeHus Palaeotextulariida
BEPXHEBU3EHCKOTO - HIDKHUM KapOoH, [lonMockoBHOTO OacceitHa. DakTHuecKkuidl marepua,
KOTOpBIH IpoucxonuT u3 HoBoryposckoro kapsepa, ckB. 39, 41 u 42 Ha p. Oxa u [lonoTHsHbBIN
3aBOJl, ObUT HWccienoBaH ¢ Ouoctparurpaduueckumu tensmu (Gibshman et al.,, 2009;
['m6mmMan, 2011; I'u6mman, Anekcees, 2013; ['u6mman, Kyspmuuesa, 2014; Kabanov et al.,
2014). Palaeotextulariida [TogmockoBHOTO OacceiiHa paccMaTpUBAIOTCS B COCTaBe O POJNIOB:
Palaeotextularia Schubert, 1920; Cribrostomum Moeller, 1880; Consobrinella Mamet, 1992;
Koskinotextularia Eickhoft, 1968; Koskinobigenerina Eickhoff, 1968; Climacammina Brady,
1873. PaccMOoTpuM OTIMYHUTEIbHBIE MOPQOJIOrMYECKHE OCOOEHHOCTH 3TUX pOJIOB U
WCIIOJIb3yeM JUIsl OTHX Liejedl mpusHaku pomoBoro panra (Loeblich, Tappan, 1987): ¢popma
PaKOBUHBI, CTPOCHUE CTEHKH U Mopdoiorus ycTbs. OTaaIuM INaBeHCTBO (ABTOP - TOT Ke)
CTpYKType cTeHke. Bce nzobpaxkeHHble (opMbl (puc. 1, 2) MpOUCXOAST U3 BEPXHETO BH3E
ITogMmockoBHOTO Oacceiina, X ~75.

DopMBbI ¢ IBYCIOMHON CTEHKOW PAKOBHHBI

Palaeotextularia (TunoBoii Bun P. schellwieni Galloway & Rynicker, 1930). PakoBuna
MoOHOMoOp(Has1, ABYXpsAAHasl, yCThe MEeKCENTaIbHOE - MeXAy centamu (puc. 1 a).

Cribrostomum (tunoBoit Bun C. textulariforme Moller, 1879). PakoBuHna
MOHOMOp(Has, OBYXpSIHAs, YCThE MEXKCENTalbHOe — Oa3aimbHas CTaausi OHTOTEHe3a, U
CUTOBU/IHOE — TEPMUHAJIbHAS CTaIusl OHTOreHe3a (puc. 1 0).

Climacammina (tunoBoit Bup Textularia antiqua Brady in Young & Armstrong, 1871).
PakoBuna OumopdHas: AByXpsiHas, KIMHOBHIHAS — Oa3ajbHas CTajaus OHTOICHE3a,
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OIHOpsITHAS, CYOIMUIMHApPUYECKas — TepMUHAIbHAs CTaausl OHTOTCHE3a, YCTbe
MEXKCeNTaabHOe — 0a3albHAs CTaIus OHTOTEHE3a, U CUTOBUIHOE - TEPMHHAJbHAS CTaIus
oHTOreHe3a (puc. 1 B).

VeTbe MexCcenTaIbHOE VeThe CHTOBHIHOE. TEDMHHATBHOE YcTbe MeXKCENTATEHOE
6azaneHoe

Puc. 1. Palaeotextulariida c 0yxcnotinou cmenkoii pakosutvl: a Palaeotextularia, IToromusnwiii
3a600, ciou 2, arexcunckuil 2opuzonm, 6 Cribrostomum, cxe. 41, an. 34,2 m, anekcunckuil 20puzonm, 6
Climacammina, cks. 41, 2n.16.7 m, senesckuil 2opuzonm.

DopMbI C OAHOCIONHON CTEHKOW PAKOBHHBI

Consobrinella (tunosoit Bun Palaeotextularia consobrina Lipina, 1948). PakoBuHa
MOHOMOp(HAas, IBYXpsIHAs, KIWHOBHJHAS, YCThe MEKCENTAIBHOE, CENTHhI MPSMBIC |
BBIMYKJIbIE, TOCIIEAHS cenTa cyOkBaaparHas (puc. 2 a).

Koskinotextularia (tunoBoét Bun K. cribriformis Eickhoff, 1968). PakoBuna
MOHOMOp(Has1, IByXpsiiHasA, OBajJbHAasl, PACIIUPSIONIAsACcS HA KOHEYHOW CTaJuu OHTOTeHE3a,
YCThE MEXKCENTAIbHOEC — HadajdbHas CTaJus OHTOTCHE3a, MEXKCENTAILHOE CO CPEAMHHON
JTaMUHOW MEXJy TEPMHUHAIBHBIMH CENITaAMU U CUTOBUIHBIM IIMTOM — TEPMHUHAJIbHAS CTaauUs
oHTOTeHe3a (puc. 2 0).

Koskinobigenerina (tunoBoit Bun K. breviseptata Eickhoff, 1968). PaxoBuna
OouMopdHas: IBYXpsIHAs, KIMHOBUAHAs — Oa3allbHas CTagusi OHTOTCHE3a, OJHOPSIHAS,
CyOIIMIIMHIpUYECKasl — TepPMUHAIbHAS CTaAUsSI OHTOTEHE3a, YCThe MEXKCeNTalbHOe — 0azanpHas
CTajJusl OHTOTEHE3a, U CUTOBUIHOE — TEPMHUHAIBHAS CTa/IMsI OHTOTeHe3a (puc. 2 B).

JlamuHa VcThe CHTOBHAHOE

Verbe MexcenTaTsHOe Verse MexcenTatsHoe CHTOBHIBIH ITHT VeThe MeKCenTaasHoe

Puc. 2. Palaeotextulariida ¢ oonocnotinoii cmenkoii paxosumsi: a Consobrinella, cke. 41, 21. 12,0
M, eenesckuti 2opuzonm; 6 Koskinotextularia, cxe. 39, aon. 35,8 m, anexcumcxuil 2opuzonm; 8
Koskinobigenerina, [Toromuanbiii 3a600, cnoi 20, MUXauio8cKull 20pu3oHm.
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buocrparurpaduueckuii norennuan Palaeotextulariida mocpencTBoM HMCIOIB30BaHUS
Palaeotextularia, Cribrostomum, Koskinotextularia, Koskinobigenerina u Climacammina B
KauecTBE KIIIOYEBBIX TAaKCOHOB (opaMUHU(DEPOBBIX 30H BepxHero Bu3ze — Warnantian, ObL1
BriepBble Hcronb3oBaH B bembrum (Laloux, 1987; Conil et al. 1991). Ilozgnee ObLI0O
obnapyxeno (I'mbmman, 2011), uro mapkepsl Palacotextulariida ¢opamunudepoBbix 30H
Warnantian, crparotun Bu3eWcKoro sipyca - benbrus, MPUCYTCTBYIOT B IIOJHOM COCTaBe B
ITonmockoBHOM Oacceiine. HoBwiit paktuueckuii marepuan (Kabanov et al., 2014) moareepaui
3T pe3yibTarbl. Ilpu 3ToM OBLIO 0OHAPYKEHO, YTO PACHPOCTPAHEHHE POJOB M IMOSBICHHE
HOBbIX ¢dopm orpsima Palacotextulariida HaOmromaercs Ha TpaHHWIAX WIM BOJW3M TPAHMII
pPETHOHANBHBIX MO/pa3eeHnii HnxHero kapoona [TogmockoBHoro u dpanko-benbruiickoro
OacceitnoB (Puc. 3). KoppekTHOCTh NTpPEmIOKEHHON KOPPEAIUU TOATBEP)KIACT aHaju3
OITYOJTMKOBAHHBIX JTAHHBIX

Cribrostomum

(CBGF;”“" (Laloux, 1987; Conil et al.,
oni .
et al..1991 TomocKoBHEit 1991; Kabanov et al., 2014).
SAEEEE B Benbruu
S Climacammina Q)OpaMHHI/I(i)epOBaﬂ 30Ha
Benesckuit | Climacammina Palaeotextulariidae bilam,
° S . . T T. €. GOPMBI C JABYXCIIOHHOMN
= . " CTEHKOMH AKOBHHBI
g 1 MHXaiIOBCKHI | Koskinobigenerina . p
g , (Palaeotextularia u
g Cribrostomum i .
é Koskinobigener_iggg_.-~»-"' Cr lbrostomum), ABJIACTCA
= T2 |t — ATCKCHHCKHE | Koskinotextularia HWDKHUM 49JIEHOM 30HBI O/~ [3
. — t (Laloux, 1987). O6a pona B
Koskinotextularia—" M
a-f3 $_— Ty s IMoaMocKoBHOM  Gacceiine
“Palacotextulariidae Palaeotextularia NOSBJIAIOTCA € TYJIBCKOTO

bilam

R TFOPU30HTA, IIEPEXOAiT B

AJIEKCUHCKUHI u
Puc. 3. Koppenayus Warnantian - berveus (Laloux, 1987; Conil et BCTPEUAIOTCA BILIOTH IO
al., 1991) u eepxnezo suse Illoomockosnozo 6acceiina (Kabanov et CepITyXOBCKOTO apyca.

al., 2014) KntoueBbM pos1omM 30HBI O~

B benvrun sisnsiercs Koskinotextularia. 1ot pox nosisnsiercs B [logmockoBHOM Oacceline ¢
anekcuHckoro ropusoHta. B bensrum Cribrostomum w Koskinobigenerina mnosBisitoTCs

oqHOBpeMeHHO B 30He V2. B TlommockoBHOM Oacceitne Koskinobigenerina mnossisiercst c
muxaitnosckoro ropusonrta u Cribrostomum BXOOUT B COCTaB accomuanuu dopamuHubep
MUXaJIOBCKOTO TOPU30HTA.

BoiBon. [locnenoBareabHOCTh MOSBICHUS KIIFOYEBBIX TAKCOHOB POIOBOTO paHra oTpsaa
Palaeotextulariida Bo @panko-benbruiickom u ITonrMockoBHOM OaccelfHax MJIEHTUYHA U MOXKET
CIIY’)KUTb HHCTPYMEHTOM 00Jiee TOUHON KOPPEIISALUH.

Pa6ota BeimonHena no npoexktam POOU: rpant PODOU Ne 14 — 05 — 00774; rpanT
POOU Ne 15 — 05 - 06393A; rpant PODU Ne 15 — 05 —00214.
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I'nnaxo C.
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FEATURES OF DISTRIBUTION OF THE BENTHIC SMALL FORAMINIFERA IN
THE PALEOCENE-EOCENE FLYSCH DEPOSITS OF THE UKRAINIAN
CARPATHIANS

Hnylko S.
Institute of Geology and Geochemistry of Combustible Minerals of National Academy of Science of Ukraine,
Lviv, Ukraine

Berymuienne.  [lupokoe pacmpoctpanenue ¢GopamuHudep, NPEeUMYIIECTBEHHO
OCHTOCHBIX, XapakTepHO Ui ¢uuieBblX oTioxkeHui Kapmart. V3yuenue ux pojoBoro u
BUIOBOTO COCTaBa, MOP(OIIOTHIECKUX OCOOECHHOCTEW BaXKHO KaK JJISi CTPATH(HUKAIIMHA STHX
OTJIOXEHUH, TaK W /s BOCCTAHOBJICHHUS YCJIOBUI CEIMMEHTAllMOHHOIO Majeobacceiina.
[TaneonieHoBO-3011eHOBBIE  MeNKHe  (opamuHupepsl  YkpamHckux Kapmat — um3yuanum
H.MU. Macnakoa, E.B. Msarmok, O.C. Bsanos, W.B. Benrmunckumii, H.B. Jla0Oarsm,
A 1. I'py3sman, H.B. Macnys, JI./I. IlonomapeBa u apyrue. Ha npoTsKeHUH MOCIEIHUX JIET
aBTOPOM IpeACTaBIEHHOW paboThl M3ydanuch GopamuHudeps! u3 orioxeHuit Ckubosoro,
Cunesckoro, CBuaoBenkoro 1 MoHnacTteiperikoro nokposoB Kaprmar, onpo06oBaHHBIX, INIABHBIM
obpazom, O.M. I'HHJIKO MpHU TeosorochbeMOYHbIX pabdorax. Tak ke aHaIU30BaJIUCh MPOOBI
nopoa Marypckoro nokposa, Jito6e3no npegocrasiennsie JI.J1. [Tonomapesoii. [lomydeHnusie
HOBbIE [JaHHbIC, a TaKXKe ONYOJMKOBaHHbIE MaTepUallbl MPEIbIAYIIMX HCccefoBaTenen
(Mstmok, 1970; UBanuk, Maciys. 1977; Bsiios u p., 1988; Olszewska, 1997) ucronb30BaHbI
KakK Ipu pa3paboTke OMO30HAIBHOM LIKANbI, TAK U B MAJIE03KOJIOIMYECKUX PEKOHCTPYKLHUSX.
[Taneoskonornyeckass UHTepHperanus GopaMMHU(EPOBBIX OPUKTOLIEHO30B OCHOBBIBAETCS HA
meronukax (MBanuk, Maciyn. 1977; Kaminski et al, 1988; T'opbauuk u mp., 1996).

I'eonnornueckoe mnoJiokeHHe permoHa. YkpauHckue KapnaTel BXOAST B COCTaB
KapnaTtckoil ayrm — KpymHOrO CKJaa4aTO-HaJBUTOBOTO OpOT€Ha ajJbIIMIICKOrO BO3pacTa,
IIPOCTHUPAIOIIETOCS OT AJIBIT 10 TOPHBIX COOPYKeHUH bankaHnckoro nonyoctposa. Kapnarckuii
oporeH mnojpasneneH Ha Buyrpennue (LlenTpanbhbie) u Buemnue (®numessie) KapnaThl.
CornacHo IpUHATOMY TEKTOHHYECKOMY pailoHupoBaHMio (puc. 1) Bo BHemHnx YkpanHckux
Kapmarax BbLIEISIOTCS BHEUIHME W BHYTpEeHHHE ¢uuiieBble MOKpoBbl. [laneorieHoso-
JOLIEHOBBIM (U SABISIETCS COCTAaBHOM YaCThIO CTpAaTUIpaHUuecKoro paspesa Mel-
MHUOLICHOBBIX OTJIOKeHMM Bremnux Kapnar, a Bo Bayrpennux Kapnartax mnpezncraBieH
“mMexxyTecoBbIM’ (pauiieM MoHacThIpenIKoro Nokposa (cM. puc. 1).

OcobenHocTu pacnpocTpaHeHusi 0eHTOocHbIX Gopamunndep. Bunosoii u pogosoit
COCTaB accoluanuil OeHTOCHBIX (opamuHHUbEp, pacrnpocTpaHeHHbIX Bo ¢ume Kapnar,
3aBHCHUT KaK OT MPUHAJIEKHOCTH K OINPENIEICHHOMY CTpaTUrpapuueckoMy YpOBHIO, TaK U OT
auTodanraibHbBIX OCOOCHHOCTEH BMemaroummx mnopod. OTIoXeHHs ManeoleHa-301eHa
XOpOILIO PACWICHSIOTCS MO OeHTOCHBIM (GopaMuHu(pepaM, a UX BO3pacT MOJITBEPKIEH
HaHOIUIaHKTOHOM (BsimoB u  np., 1988, mamneiMu A.C. AmnapeeBoii-I'puropoBuy u
A.M. PomanuB) M 1uiaHKTOHHBIMH (opaMuHupepamMu. ['paHUIBI MEXIy BbIIECICHHBIMU B
najieolleHe-301eHe OMO30HAMHU SBISIOTCS CTpaTUrpaUuyecKy COTJIACHBIMH, TaK XKe Kak
TPaHULbl MeJa-NMajeoreHa M HOLEHA-OJUroleHa. XapaKTepHbIH KOMILIEKC MHKpPO(hayHbI
MOXET OTJIMYaThCsi B  pasHO(pAIMaANbHBIX OTJIOKEHUsAX. OmnpenereHHble  OTINYUSA
MPOCIIEKUBAIOTCS TaK K€ MEXAY COCTaBOM OEHTOCHBIX (hopaMuHHU(DEpP M3 OJHOBO3PACTHBIX
OTJIOKEHUH BHEITHUX M BHYTPEHHUX (IIUIIEBbIX TOKpoBOB BHemnux Kapmnar (puc. 2).
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araHpMU Dnnresivu Kapriaramu HEOrCHOBBIX MOJIACC

Puc. 1. Texmonuueckoe pationuposanue (1A) u eeonocuueckoe nonodcenue (1b)
Yrpaunckux Kapnam (I'nunxo, 2014).

Kpamkasa xapakmepucmuka 6uo3on.

3ona Rzehakina fissistomata s.l., mameonen. HukHsis rpaHHIa COOTBETCTBYET
TpaHUIEC MCJIa U MaJICOTCHAa U OIIPCACIIACTCA PACTIPOCTPAHCHHUEM XapPAKTCPHBIX JJI MaJICOCHa
BuioB — Rzehakina fissistomata (Grzybowski), Rzehakina epigona lata Cushman et Jarvis,
Rzehakina minima Cushman et Jarvis, Glomospirella grzybowskii (Jurkiewicz),
Haplophragmoides mjatliukae Maslakova, Recurvoides varius Mijatliuk, Anomalinoides
danicus Brotzen. B HekoTOpsIX pa3pe3ax 30Ha MOApa3Ie/IIeTCs Ha JIBE MOI30HBI (CM. pHC. 2),
XapaKTCPU3yromuecsa NpeuMyImeCTBEHHBIM PA3BUTUEM BUJIOB-UHACKCOB.

3ona Glomospira charoides—Recurvoides smugarensis, HuwxkHuUil 301eH. HinkHsis
T'paHulla OMIPCACIIACTCA 1O U3UC3HOBCHUIO XapAKTECPHBIX BUJIOB IMAJICOCHA U pOJda Rzehakina
u nosiiienuto Recurvoides smugarensis Mjatliuk wmun Saccamminoides carpathicus Geroch.,
BCPXHAA — IIO OOHOBJIEHHIO KOMILIEKCA (I)OpaMI/IHI/I(I)ep. PaCHpOCTpaHCHI/Ie MHOT'OYHCIICHHBIX
riomocnup, npeumyinectsenHo Glomospira charoides (Jones et Parker), xapakrepro mmst
30HHI.

3ona Reticulophragmium amplectens, cpennuii sorieH, moreT. HmwkHsIsS rpaHuia
XapaKTCPU3YCTCA CYHICCTBCHHBIM OOHOBJIEHHEM (bOpaMI/IHI/I(I)CPOBOFO KOMIIJICKCA U
pacnpocTpaHeHHWEM  BHIA-WHAECKCA. B cOCTaB  XapakTepHOro  KOMIUIEKCA  BXOJAT
Silicobathysiphon subdivisus Maslun, Hyperammina lineariformis Mjatliuk, Reophax pilulifer
Brady, Recurvoides nadvornensis Mjatliuk. B BepxHeli 4acTH 30HBI OTMEUEHO IMOSIBIICHHE
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Recurvoides anormis Mijatliuk, Sphaerammina subgaleata (Vasicek) i Reticulophragmium

placentus (Reuss).
Ciou ¢ Cibicidoides westi—Cibicidoides ventratumidus, cpeanuii so1eH. XapakTepHbIit

KOMILIEKC COCTaBIIstOT cekpenupytomume Buasl: Cibicides westi westi Howe, C. westi nanus
Mijatliuk, C. ventratumidus Mijatliuk, C. agrestus Mijatliuk, C. grossoconulus Mijatliuk, C.
subconiferus Mijatliuk, Rotalia ex. gr. lithothamnica (Uhlig), Astrononin stellatum Mjatliuk,

Grammostomum thompsoni
COOTBETCTBYIOT

HN3BCCTKOBHUCTEIX ITOPOJAX.

(Hove), G.
3oHe Reticulophragmium amplectens

anglicum

(Cushman).

Cnou mo Bo3pacty
U BBIIETSIOTCS JIOKAJIbHO B

DopaMHHHA

OHOZ0HLI

Buemnue q)J]H]]IchId HOKPOBbI

BHYTpeHHHE (UIHINIEBbIE [

10kpoBbl BHetnmaux Kapnat

Buemnnx Kapnar H MeKyTecoBblil Gy BuyTpennux Kapnar
Menkue OeHTOCHBIE (popaMHHHDEpPDI
armmMOTHHUPYIONHE CEKPEIHPYIOMHE armIOTHHHPYIOMIHE CeKpeIpylomne

Reticulo-
phragmium

dorsatum

[Reticulophragmium rotun-
didorsatum, R. placentus,
[ lvperammina lineariformi.

\Ammodiscus latus, Reti-

culophragminum placentus,
| Hyperammina lineariformis
Sphaerammina subgaleata

Nodosaria praesoluta,
N. affins, N. consobrina,
Lagena striata, L. laevis,

Cibicidoides spp., Gyroidi{didorsatum, R. placentus,

noides ukrainicus, Asteri-
gerina rogalai, Grammo-
stomum pellucens, Hetero-

lepa pygmea, Bolivina pse

udoaenariensis, B.missisi-
piensis, B. elongata

\Reticulophragmium rotun-

\[Typerammina lineariformi:

Cibicidoides tallahatiensis
C. coniferus, Eponides

\Ammodiscus latus, Reti-

crlophragmium placentus,
|Hyperammina lineariformis|
Sphaerammina subgaleata

lparasubumbonatus, Gyro-
idinoides ukrainicus

Cibicidois'
des westi/
- C.
venira-!
tudus J

phragmium amplectens

Reticulo-

Reticulophragmium amp-
lectens, Silicobathysiphon
subdivisus, Hyperammina
lineariformis, Reophax pi-
lulifer, Haplophragmoides
walteri, Ashemocella ex.gr|
grandis, Recurvoides nad-
vornensis. R. dissonus,
Ammodiscus subangustus,
Spiroplectammina specta-
hilis,

Karrerulina coniformis

Cibicidoides westi westi,
C. westi nanus, C. ven-
tratumidus, C. agresius,

C. praeconiferus, C. sub-
coniferus, C. grossoconu-
lus, Cibicidina singularis,
Astrononium stellatum,
Turrilina robertsi, Kolesni-
kovella elongata, Cassidu-
lina subglobosa,
Grammostomum thomsont,
Gr. anglicum

Reticulophragmium amp-
lectens, Hyperammina
lineariformis, Reophax pi-
lulifer, Haplophragmoides
walleri, Sphaerammina
subgaleata, Trochammi-
noides spp., Recurvoides
nadvornensis, R. walteri,
Ammodiscus subangusius,
Spiroplectammina specta-
bilis

Nodosaria praesoluta
Cibicidoides westi,

C. coniferus,

C. subconiferus,

C. grossoconulus

Glomospira charoides -
Recurvoides smugarensis

Glomospira charoides,

G. gordialis, Silicobathy-
siphon spp. Hyperammina
intermedia, Reophax splen
didus, Ammodiscus angus-
tus, A. subangustus,

| Ashemocella subnodosi-
\[formis, Recurvoides smiut-
garensis, Thalmannammind
subturbinata, Gerochammi:
na conversa

Cibicidoides
praeconiferus,
C. grossocomilus

Glomospira charoides,

(. gordialis, Hyperammi-
na intermedia, Reophax
splendidus, Ammodiscus
angustus, Ashemocella
subnodosiformis,
Trochamminoides spp..
Paratrochamminoides spp. ]
Saccamminoides carpathi-
cus, Recurvoides smuga-
rensis, Karrerulina horridal

Cibicidoides
subconiferus,
C. grossoconulus

2 | Rzehakina fissistomala,
¢ | Silicobathysiphon dubia,

[0/30Ha
Rzehakina

Hyperammina cylindrica,
Hormosina velascoense,

H. excelsa, Caudammina
owila, Paratrochammino-
ides irregularis,P. deformis

Eponides megastomus,
E. dunikowski, E. umbo-
natus, Nuttalides
triimpyi, Cibicidoides
padellus, C. variantus
Gyroidinoides globosus,
Stensioina caucasica

\Rzehakina fissistomata,
\Hyperammina cylindrica,
\Ammodiscus tenuissimis,
\Hormosina velascoense,Ca
udammina ovula, Penaco-
\phragma beckmanni, Troc-
hammina globigeriniformis

Anomalinoides danicus,
Cibicidoides padellus,
C. variantus,
Stensioina cancasica

HO/130HA
Rzehakina
epigona

Rzehakina epigona,

Rz, inclusa, Saccammina
scabrosa, Reophax duplex,
Caudammina gigantea,
Glomospira rosiokiensis,
Recurvoides varius,
Egerella stryensis

Anomalinoides danicus,
Cibicidoides padellus,
Gyroidinoides globosus,
G.octocameratus,
Globorotalites perforatus,
Nuttalides triimpyi

Rzehakina epigona,

Rz. fissistomata, Rz.
minima, Glomospirella
grzybowski, Hormosina
velascoense, Spiroplec-
tammina spectabilis, S.
subhaerigensis

Cibicidoides padellus
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3ona Ammodiscus latus, cpeaumii s011eH, 6apTOH. 30HA OXBATHIBACT HHTEPBA MEIKIY
nosiBnearem  Ammodiscus latus  (Grzybowski) wu mossiaenuem  Reticulophragmium
rotundidorsatum (Hantken) u xapaktepusyercs NpHUCYTCTBHEM BHIa-HHIEKCA COBMECTHO C
arnIIOTUHUPYIOMUME (GopamMuHupepaMu. B H3BECTKOBUCTBIX Pa3HOCTSIX MOPOJ] BCTPEUAIOTCS
Dentalina inornata Orbigny, Eponides subumbonatus Mijatliuk, E. parasubumbonatus
Mjatliuk.

3ona Reticulophragmium rotundidorsatum, BepxHuii 30ICH, HUKHUN MPHAOOH.
BepxHsss TpaHMIla 30HBI COOTBETCTBYET IOJOILIBE PETMOHAIBHO PACIHPOCTPAHEHHOIO B
Kaprarax ropuszoHTa “riioOMrepuHOBBIX Mepresiei, BEHYaIonUX CTpaTurpadudecKuid paspes
s01eHa. 30Ha XapaKTepPU3UPYyETCs MPUCYTCTBUEM BUAA-WHACKCA HA (JOHE arriOTHHUPYIOUTHX
BUJIOB, OOLIUX JJIsl CPEHETO0 U MO3/IHEro 201ieHa. JIOKanbHO, B MEpreuCThIX Qaiusx, IUPOKO
npejcTaBieHbl  cekpeuupyrone Asterigerina rogalai Mjatliuk, Cibicides tallachatensis
(Brady), C. bellus Mjatliuk, C. karpaticus Mijatliuk, C. praelopjanicus Mijatliuk, Bolivina
pseudoaenariensis Mjatliuk, Bolivina missisipiensis (Cushman).

B “riaoburepunoBeix” Meprensx (BepxHuii mpuaboH, miaHkToHHas 30Ha Globigerina
corpulenta) cyirecTBeHHO pacpoCTpaHEHbI CEKpPEIUPYOINUe OSHTOCHBIE (HopaMUHH(EPHI:
Nodosaria affins Orbigny, N. longiscata Orbigny, N. consobrina (Orbigny), Dentalina inornata
Orbigny, Lagena striata Orbigny, L. laevis (Montfort), Robulus inornatus Orbigny, R. arcuato-
strialis (Hantken), Gyroidina soldanii Orbigny, Gyroidinoides ukrainicus (Maslacova),
Eponides subumbonatus Mjatliuk, E. parasubumbonatus Mjatliuk, Heterolepa pygmea
(Hantken), Cibicides coniferus Mjatliuk, C. karpaticus Mjatliuk, Alabamina typica Subbotina.

Ilaneoskonocuueckue ocodennocmu  pacnpocmpanenus  gopamunugpep. B
MAJIEOIEHOBO-3011eHOBOM (hiuiie YKpanHckux KapnaT MOKHO BBIICIUTH TPH OCHOBHBIX THUIIA
OPHUKTOIICHO30B: arrloTHHUpPYOMUX Gopamuandep KpeMHUCTOrO coctaBa (1); cMenraHHbIi
OPUKTOIICHO3, CIOKEHHBIA arrJlOTUHUPYIONIMMH, CEKPEIUPYIOIIMMH OEHTOCHBIMH U
IUTAHKTOHHBIMH ~ (hopamuanpepamMu  (2); OPUKTOIIEHO3 TNPEUMYIIECTBEHHO H3BECTKOBBIX
(cekpenupyromux OEHTOCHBIX U TUIAHKTOHHBIX ) opamunudep (3). Cpean arrmoTHUPYIOLIINX
dopamunudep mnpeobiamaror  mpexactaBurenan  poaoB  Silicobathysiphon,  Nothia,
Rhabdammina, Saccammina, Hyperammina, Ammodiscus, Glomospira, Hormosina,
Haplophragmoides, Recurvoides, Trochamminoides, Paratrochamminoides,
Reticulophragmium, Karrerulina. x pakoBHHBI XapaKTepU3yIOTCs IJIOTHOW IEMEHTAIHEH,
4acTO MEJKO3E€PHUCTOW CTPYKTYpPOH CTEHKH U TJIaJKOMW, IVISTHIEBOW MOBEPXHOCTHIO. Takou
pPOZIOBOI cocTaB M OCOOEHHOCTH MOP(HOJIOTUM MO3BOJSIOT COMOCTABUTH MaJCOLEHOBO-
H0IIEHOBYI0 MHUKpodayHy VYkpannckux Kapmar ¢ oIHOBO3pacTHBIMH “‘TITyOOKOBOJIHBIMH
arraroTHHUpYomUME - popamuHudepamu” (anrn. deep-water agglutinated foraminifera),
pacnpoctpanennbiMu  (Kaminski et al, 1988) B obnactsix Men-maneoreHOBOro
¢numeoOpazoBanus AtnantTudeckoi u Ternueckoil nmpoBuHIMi. BepositHo, opukToneHos (1)
CBUJIETEJILCTBYET O TIyOMHAX OCAJAKOHAKOIJICHUS HW)KE€ WIM TOOJU30CTH  YpPOBHS
kapoonatHoi kommneHcanuu (YKK), opukronenos (2) — o raoyomnax Bume YKK, a
OpUKTOLEHO3 (3) — 0 CyONUTOpaIbHO-O0ATHAIBHBIX TIyOMHaxX Bhllle (GopamMHHU(DEPOBOTO
JN30KJINHA.

OTnoxxeHust BHEMIHUX (DIMIIEBBIX MOKPOBOB B HM)KHEH YacTH MasieolieHa (IoJ30Ha
Rzehakina epigona) xapakTepU3ylOTCs PacHpOCTPaHCHHUEM OPHUKTOICHO3a (2), CII0KEHHOTO
KPEMHHUCTBIM U M3BECTKOBO-KpeMHHCThIM (poabl Egerella, Marsonella, Dorothia) 6eaTocom
COBMECTHO C W3BECTKOBBIMH — IUIAHKTOHHBIMH W O€HTOCHBIMH (pozbl  Stensioina,
Gyroidinoides, Cibicides, Eponides, Anomalinoides) d¢opamunndpepamu. Copepxanue
M3BECTKOBOIO OEHTOCAa yMEHbIaeTcsi B BepxHeW dvactu mnaneoneHa. OpukroneHos (1),
NPECTAaBICHHBI KPEMHUCTHIM OEHTOCOM, XapaKTEepPU3yeT HU)KHEIOLEHOBBIE OTJIOXKEHHUS.
[IpeuMyIiecTBEHHO  HEKApOOHATHBIM  (UIMII  CPEIHEro-BEPXHEro  30IeHa  COJEPIKUT
opukrtoueHo3 (1), a oOAHOBO3pacTHbIE MEpreiad, pa3BUTble Ha CEBEPO-BOCTOYHBIX
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NpUILTATPOPMEHHBIX ~ OKpaWHaXx OpOTreHa — OpHuKTOoleHo3 (3), mpeacTaBiIeHHBIN
NpEeMMYIIECTBEHHO Hu3BecTKOBbIM OeHTocoM (poxbl Nodosaria, Eponides, Heterolepa,
Cibicides, Asterigerina, Angulogerina, Bolivina).

OTnosxeHust BHyTpeHHUX (PIIUIIEBHIX MTOKpoBOB BHemnux KapnaT B maneoneHoi yactu
coJiepkaT OOeJHEHHbIE KOMIUIEKCHl arrjlOTHHUPYIOHIEro OeHToca, a B J0IIEHOBOM 4YacTH
BBIICJIIOTCSL OpUKTOIIEHO3HI (1) 1 (2). JlokanbHO, B MEPreIMCTHIX MPOCIIOSIX MOPOJ] CPEIHETO-
BEPXHET0 H01I€Ha BCTPEUYACTCsI U3BECTKOBBIA OCHTOC.

[TaneoneHOBO-3011€HOBBIM MEXKYTECOBBIN G Bryrpennux Kapmar
XapaKTepU3yeTcs paclpocTpaHeHHeM OpUKToleHo3a (1), mpeacTaBIeHHOr0 MHOTOUHCICHHBIM
KPEMHHUCTBHIM OEHTOCOM.

OpukToueno3 (3), CIOXKEHHBIH MHOTOYHCIECHHBIM IUIAHKTOHOM M HM3BECTKOBBIM
OeHTOoCOM, COOTBETCTBYET “rmoOUrepuHOBHIM” MEpresm, 3aBepLIAIOLIIM
cTpaturpaduyecKkuil pa3pe3 01eHa KaK BHEIIHUX, TaK U BHYTPEHHUX (IIMIIEBBIX MOKPOBOB
Buemnux Kapnar.

B 3akmoueHue oTMeTHM, YTO pa3pabOTaHHAs 30HAIBHOCTH 1O OEHTOCHBIM
dopamuHnpepaM BaxkHa Kak UIs CTpaTU(UKAIUK OOCIHEHHBIX IIAHKTOHOM (IIMIIEBBIX
ornoxkeHu VYkpauHckux Kapmar, Tak W 78 CONOCTaBIEHUS OTHUX OTJIOXKEHUH C
AQHAJIOTUYHBIMU 00pa30BaHUSAMH 3apyOCIKHBIX 4acTeil oporeHa. PomoBol W BHIIOBOHM cocTaB
dbopaMuHU(DEPOBBIX OPUKTOIICHO30B, OCOOEHHOCTH CTPOEHHUS CTEHKH AarilfOTHHUPYIOLINX
dopamuHnep, yKazpBarOT Ha Mpeodiaganue riry0OKOBOAHON ceauMeHTanuu B KaprnaTckom
baumeBom OacceliHe.
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KEJJIOBEMA - MO3JHEIOPCKUE KOMILIEKCHI ®OPAMUHHU®EP IOTA U
IOTO-3ATIAJIA 3ANAJJHOM CWUBAPU (CUWJIBIMHCKAM W KbI3BIM-
KOHJIMHCKHUH CTPYKTYPHO-®AIIUAJIBHBIE PAOHBI)

3aiiunkoBa E.B., Jlepuyk JI.K.

WuctutyT Hedrerazonoii reonoruu u reodusuxkun CO PAH, 630090, np. Kontrora, 3, HoBocubupck, Poccus, e-
mail: ZaychikovaEV@ipgg.sbras.ru

THE CALLOVIAN AND THE UPPER JURASSIC FORAMINIFERAL
ASSEMBLAGES OF SOUTH AND SW OF WESTERN SIBERIA (SILGINSKIY AND
KYZYM-KONDINSKIY STRUCTURAL-FACIAL DISTRICT)

Zaychikova E. V., Levchuk L. K.
Trofimuk Institute of Petroleum Geology and Geophysics of Siberian Branch Russian Academy of Sciences, 3,
Prospekt Akademika Koptyuga, Novosibirsk, Russia

HccnenoBanust TaKCOHOMHYECKOTO cocTaBa (GopamMuHH(]ep, HauMHAs C BEPXOB
BEpXHEro 06arta 1o BOJDKCKHUH ApyC BKIIIOYUTEIBHO, U PEBU3US OIYOJMKOBAHHBIX JAHHBIX JAIOT
BO3MOXKHOCTh YTOYHHTH XapaKTEPHbIE KOMIUIEKCHl 30H M CJIO€B ¢ (opamuHupEpaMu u
YCTaHOBUTh TAaKCOHOMHMUYECKHE U CTPYKTYPHbIE OCOOEHHOCTH OJHOBO3PACTHBIX KOMIIJIEKCOB
JUIs pa3HbBIX paiionoB 3amagHoit Cubupu.
@\ “ W e e e w0 W3yuenne  u3MeHeHMH  cocraBa |

X\ . CTPYKTYpPBI KOMILIEKCOB (opamuHupep B
: IPOCTPAHCTBE M BPEMEHU HMEET BaXKHOE
3HAYCHUE JUIs crparurpaduu U
nayeoreorpaduu. B cBs3u ¢ 3TuM, ¢ 1eib0
YTOYHEHHUS BO3pacra OTJIOKECHUH,
pacwieHeHMs U KOPPELUH Pa3pe30B ObLIO
| | mposeneno U3Yy4EHUE KOMILJIEKCOB
dopamuHupep KenaoBes — BEpXHeH 0pbl U3
kepHa ckBaxkuH Cunbrunckoro (Bepx-
Tapckas 20, Boctouno-MexoBckast 13) u
Ks3piM-Konaunckoro (Mauo-
[TymmuHCcKas 10527) CTPYKTYpHO-
¢danuanbHbIX pailoHoB (puc.l).

B Ke3eiM-Kongnackom
CTPYKTYpHO-(aruaabHOM paiione
(IlTanmckuit HedTerazoHOCHBIH pailoH) B
KauecTBe OOBEKTa JUIsl CpaBHEHHs OblIa
BbIOpaHa ckBaxuHa Maino-llymMuHckas
10257, mockoabKY B HEHl BBIZCIICHO BOCEMb

30HaJIBHBIX 6I/IOCTpaTOHOB, BO3pacT
.,4_ = KOTOPBIX MOATBEPKACH 0TYaCTH
\ - T A N e st AMMOHUTaMH, HO TJIaBHBIM  00pa3oM,
O P YS 2 Lo st anabLx paiionos
.::m_‘.,«i\o;‘«“é" m»,uui,;.l..uu;qwfv.u.u.:w;.u‘u':uumw. 2004) paSHOBO3paCTHBIMH KOMILICKCaMHU
At
b dopamunudep (Hukurenko u ap., 2005). B
Puc. 1. Mecmononodicenue uzyueHnbix paspe3os Keiioses
u eepxnet 1opvt 3anadno-Cubupcrott HUSMEHHOCIU. pas3pese CKBAKHUHBI YCTAHOBJICHA
1 - Koizbim-KonOunckuit cmpykmypHo-hayuaibHwlii paiion
(cke. Mano-Llywmunckan 10527). HerepBIBHaH HOCJIEN0BATCIIbHOCTD
2 - CunbeuHckuil cCmpykmypHo-ghayuanbubiil pation
(cke6. Bepx-Tapckas 20, Bocmouno-Mescosckas 13). 6HOCTpaTOH0B 110 (bop aMHHH(bep aM’
JOCTAaTO4YHO IIOJIHO MOBTOPAOIIAA

MoJipa3/ieNieHusi COBPEMEHHOH yTBepkJaeHHoW i 3amagHoi CuOupu yHUGUUIMPOBAHHOMN
¢dopamuHn(epoBOi MIKaJIbl OT BEPXOB BEpXHEro 0Oara 10 KUMEpPHIKAa BKIIOYUTEIHHO
(Pewrenue..., 2004).
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B campix Hu3ax paspesza B ckB. 10275 (uHT. 1988,5-1994,5 M) BBIZENCH KOMILIEKC
dopamunudepoBoit 306l Dorothia insperata, Trochammina rostovzevi JF25, xotopsiii 1o
BO3pacTy COOTBETCTBYET BepxaMm BepxHero 6ara — kesuioBero. Komrmuiekc dopamunudep B
ejoM OoraT M pa3HOOOpa3eH IO TaKCOHOMHUYECKOMY COCTaBy, HacuuThiBas Oomnee 30
arrIIOTUHUPYIOMIUX U U3BECTKOBUCTHIX BUI0B (popaMUHHU(ED, YUCITIO U YUCIEHHOCTh KOTOPBIX
BO3pacTaeT CHU3Yy BBEPX.

Hanee B ckB. Mano-Illymmunckas 10527 B untepBane 1988,5-1987,0 m B aprusmurax
¢ HEOOJBIIMMHU TPOCIOSMU aJEBPOJIUTOB cienyioT (opamunudepossie ciou ¢ Dorothia
insperata, Eomarssonella paraconica JF33, Bo3pacT KOTOpPBIX COOTBETCTBYET CaMbIM BepXam
KeJutoBest — Hu3aM okcdopaa. Kommeke popamunudep 31ech cocTout u3 17 BUIOB U BeChbMa
MHorouucieHHsii (0T 1500 go 2000 3x3eMIuIsipoB Ha oOpasern).

Crnou ¢ Ammobaculites tobolskensis, Trochammina oxfordiana JF34 natupyrorcs kak
HIDKHEOKCcopacKkue, ycTaHoBleHbl B uHTepBaiie 1987,0-1986,6 M B CBETJIO-CEPBIX ClIabo
QIEBPUTUCTHIX APTMJUINTaX C HEOOJBIIMMHU MPOCIOSIMH TJIMHUCTHIX aJeBpOIUTOB. B ero
cocTaBe BCe BHIBI C arrIIOTHHAPOBAaHHON pakoBuHOW - Ammobaculites tobolskensis,
Trochammina oxfordiana, T. kosyrevae, Haplohpragmoides ex gr. incognitus, Recurvoides
eotrochus, Glomospirella sp., Spiroplectammina sp. u HekoTopbie apyrue. 30HAIbHBIC BUIBI
IPUCYTCTBYIOT B 3HAUUTEJIbHOM KosinuecTBe (0T 12 1o 50 sk3emmiisspoB Ha oOpasen).

3ona Tolypammina svetlanae, Ammodiscus thomsi JF35 (cpenuuii oxcdopn) B
ckBakuHe Mano-lUlymmunckas 10527 BckpbiTa B uHTepBasie 1986,6-1985,3 m. Ilo
JAUTEpaTypHbIM JaHHBIM B CHJIBIMHCKOM CTPYKTYpHO-(alMalbHOM paiioHe MoA00HbBIN
KOMIUICKC, TPEICTABICHHBIA MHOTOYHMCICHHBIME TOlypammina svetlanae w enuHUYHBIMU
U3BECTKOBHUCTHIMU (opMaMu, HU3BecTeH B IoxkHOW ero dactu (Kaszanckas miomianp)
(ITonkoBuukoBa, Tatesinun, 2011; IlonkoBauKOBa U Ap., 2013).

3areM  cTpaturpauueckd  BBIIIE  3aJIETal0T  OTJIOXKEHUS C  KOMILIEKCOM
dopamunudepoBoit 30Hb Recurvoides disputabilis JF37, kotopast xapakTepu3yeT HUKHIOIO
yacTh BepxHero okcdopaa (Pemenue ..., 2004). DTtoT KOMIUIeKC BcTpedeH U B KbI3bIM-
Konnunckom (ckB. Mano-Illymmunckas 10527), u B Cunbruackom (ckB. Bepx-Tapckas 20)
(Puc.2) crpykrypHO-(hanmanpHBIX paiioHax. OTa 30HA, OXBATHIBAIOIIAs HIKHIOI 4YacTb
BEpXHEro okchopaa, UMEeT HIMPOKOE PACIpPOCTpAaHEHHE MO BCEH TEpPUTOPUH 3amaJHOu
Cubupu (Huxkurenko 2009; Hukurenko u ap., 2005).

B ckB. 10527 (unT.1984,8-1985,3 M) B cepbIX apriuyiuTax ¢ HEOOIBITUMHU MPOCIOSAMU
QJIEBPOJIMTOB KOMIUIEKC B 11€JI0M INpeICTaBlIeH HeOO0IbIUM (7) KOJMYECTBOM BUIOB. JlJist HEro
XapaKTepHa BBICOKAs YHCICHHOCTh BUIa-MHJIEKCa B 00pa3iax. biu3kuii mo cocraBy KOMILIEKC
ObUT M3ydeH Takxke B ckBakuHe Bepx-Tapckas 20 B unrepsaine 2521,4-2519,9 M, cnoxxeHHOM
asieBposIMTaMu (puc. 2). DTO camblii APEBHUM U3 U3yUYEHHBIX KOMIUIEKCOB (hopaMuHUGeEp Uis
CHIIBTUHCKOTO CTPYKTYPHO-(allManbHOTO paifoHa B JaHHOM MaTtepuaie. OH B [IEJIOM COCTOHT
u3 5 BugoB. OTMeuaeTcst JocTatouHo 6osbioe urciao Buaa Recurvoides disputabilis (mo 203),
YTO U OOBEAMHSET €ro ¢ KoMIUIeKcoM ckB. 10527. TakcoHOMHYECKHH COCTaB M3YYEHHOTO
KOMILJIEKCa HE MO3BOJISIET OJJHO3HAYHO OMPEAETUTh €ro BO3PACTHYIO NMPHUHAIEKHOCTb, U Mbl
paccMaTpuBaeM €ro Kak HepacuieHeHHbIH Recurvoides disputabilis JF37 — Trochammina
omskensis, Verneuilinoides graciosus JF38.

Brmme, B campIX Bepxax BEpXHEro OKC(opaa - HIKHEM KHUMEPHKE IMPOCIeKEeHa
¢dopamunugeposas 3oHa Haplophrgmoides? canuiformis JF40 (Iypeirua u ap., 2000,
Pemenue ..., 2004 u ap.). Ona ycranosneHa B ckB. Mano-Llymmunckast 10527 (unt. 1984,8-
1982,2 M) u B ckBaxune Bepx-Tapckas 20 (unt. 2500-2495,5 m). B Mano-IllymmMuHckoii
ckBaxkuHe 10527 B TEMHO-CEpbIX AapruJUINTaX C 3€JICHOBATBIM OTTEHKOM, MECTaMH
cJ1a00aNIEBPUTUCTBIX, KOMIIEKC COCTOUT U3 28 BHUJIOB, U3BECTKOBUCTHIE (DOPMBI COCTABIISIOT
22 u3 nux. Kommiekc ¢opamunudeposoit 30ubl Haplophragmoides? canuiformis JF40,
ycTaHOBIIEHHBIH B ckBaxkuHe Bepx-Tapckas 20 (puc. 2), B TEMHO-CEPBIX, CPEHEOCKOIbUATHIX

205



AJICBPONINTAX, JOCTAaTOYHO pa3sHOOOpa3eH H B IEIOM COCTOMT M3 25 BHIOB.
ArrmotuHupyomue GopMbl, UMest He 00JIbIIIOe TAKCOHOMUYECKOEe pazHooOpasue, JOBOJIBHO
MHOTOYHCIICHHBI. BOJBIIMHCTBO 00pa3loOB HACYUTHIBACT A0 65 HSK3EMIUIIPOB PAKOBHH
necyaHucTeix (Gopamunudep. M3BecTkoBucThie (HOPMBI MEHEE MHOTOYUCICHHBI (TOpsIKa
JIeCSITU SK3EMILUIIPOB Ha o0paselr), HO Oosiee pa3HOOOpa3Hbl TAKCOHOMUYECKU. YUCICHHOCTh
Recurvoides sublustris He3nauuTenbHO BapbupyeT B oOpaslax Ha IMPOTSHKEHHH BCETO
HHTEpBaa, MeHsICh OT 4 10 84. OTMeuaeTcs 3HaUUTEIbHOE KoauaecTBo Lenticulina initabilis
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Puc.2. Mukpoghaynucmuyeckas xapakmepucmuxa u pacyieHenue
Ke106el-6ePXHEIOPCKUX OmaodceHull ckeaxcunvl Bepx-Tapckas 20).

u Saracenaria subsuta — mo 10 sk3eMrusipoB B oOpasme. YWCIIO BHIOB M YUCICHHOCTH
9K3eMIUIIpoB B KoMmiuiekcax JF40 B oOenx ckBakMHAX MNpUOIM3WUTETHLHO OaWHaKoBo. Ho
CTPYKTYpa KOMIUIEKCOB HECKOJbKO oOTiauyHa (ecaim B ckB. 20, mpeobianaroT
arrIIOTUHUPYIOIINE BUBL, TO B CKB. 10527 — U3BECTKOBUCTHIE).

Beimre, B Bepxax HIDKHETO — BEpXHEM KUMEpUKE, YCTaHOBJIEeHa (opaMuHU(DEpOoBas
30Ha Pseudolamarckina lopsiensis JF41. Ona o6HapyxeHa B ckBaxune Mano-LllymmMunckas
10527 (Kp3piM-KOHIUHCKMI CTPYKTypHO-(halimanbHbelii pailoH) B CepbIX aprujuiuTax ¢
HEOOJIBIIMMHA TIPOCTIOSIMU  aJIeBPOJIUTOB B HHTepBasie 1982,2-1978,0 M, m B CKBaXHHE
Bocrouno-MexoBckast 13 (CunbIWHCKUE CTPYKTYpHO-(pallManbHbIi pailoH) B HMHTEpBaje
2306,3-2303,8 M, CI0KEHHOM apTHILTUTaAMU TEMHO-CEPHIMH TUTUTYATHIMU (pHC.3).
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B ckBaxune Mano-Illymmvunckas 10527 xommuekc 30Hbl JF41 TakcoHOMUYECKH
BEeChbMa Pa3HOOOpPAa3eH, B HEM COJACPKHUTCS 64 HM3BECTKOBUCTBIX BUIA. ATTIIOTHHUPYIOLIHE
YCTYIIArOT 110 YUCITYy BUAOB - uX Beero 11. Kommtekc xe dpopamunudep, 30us1 JF41 B ckBakune
Bocrouno-MexoBckas 13 (puc. 3) cyliecTBEHHO MEHEe TaKCOHOMUYECKH pazHooOpaseH. B
[[EJIOM COCTOMT W3 22 BHJIOB arrjIlOTUHUPYIOIIMX M H3BECTKOBHUCTHIX (hopamuuudep. Ha
NPOTSDKEHUH BCETO HMHTEpBaja AarrfdloTHHHpYome (OpMbl B KOMIUIEKCE JIOCTaTOYHO
TaKCOHOMHMYECKU Pa3HOOOpa3HbI 1 MHOTOYHCIICHHBI.

[Ipu cpaBHeHun KomIuiekcoB opamuHudepoBoii 30ubI Pseudolamarckina lopsiensis
JF41 B nAByX pacCMOTpPEHHBIX paloOHAaX BHUIHO, YTO B IMPOIEHTHOM COOTHOIICHUU B
CWJIBIMHCKOM CTPYKTYpHO-(pallMaJIbHOM paiiOHEe 3HAYMTEIbHO NpeodnanaroT Recurvoides
sublustris, mpencraBurenn poma Lenticulina u Dentalina coxepxarcs B HeOONBIIOM
KOJIMYECTBE, @ OCTATHHBIC BUJIBI IPUCYTCTBYIOT B HE3HAYUTEIHHBIX KOJTHUECTBAX M CIMHUYHBIX
IK3EMILIIpaX.

Torna xak B Ke3eiM-KonnuHCKOM
CTPYKTYpHO-(aruaibHOM paiione
npeobiiagaroT [IpeJICTaBUTENIN
Pseudolamarckina lopsiensis,
Recurvoides sublustris u Bugsl poma
Lenticulina, a mpeacTaBuTe M OCTaIBHBIX
POIIOB coJepikKarcs B HE3HAUYUTEIBHBIX
KOJIMYECTBAX.

3aBepiiaer U3Y4YEHHYIO
‘;’: MOCIIEI0BATEIHbHOCTh
i (dopamMuHEU(EPOBLIX OHOCTPATOHOB 30HA
JF43 Kutsevella haplophragmoides, B
W3YYCHHBIX CKBRXHHAX YCTaHOBIICHHAsS
TOJIbk0O B CHIIBIMHCKOM CTPYKTYpHO-
‘ ; danuanpHOM  paiioHe. JTO  camblid
l/ . MOJIOION W3 OUOCTPAaTOHOB B ATOM

o o paiioHe, OH WMEET PAHHEBOJDKCKHIMA
_] I Bo3pacT. Kommieke u3ydeH B CKBaKHHAX
Cas My bie _— Bepx-Tapckas 20 B unrepBane 2500-
Puc.3. Muxpoghaynucmuueckas xapakmepucmuxa 2496,3 M, CIOXEHHOM alleBPUTHCTHIMU
u pacdieHenue K(’.7.'1()6’(’fl-(f(’[).\‘H(’I()pC’k‘ll.\‘ ()III.?O.)I(‘(’HUI? aprI/IJ]J]HTaMI/I U B CKBaXUHC BOCTOLIHO'
cksadicunvt Bocmouno-Mescoeckas 13. MesxoBckas 13 B nnTepsane 2300-2301,3
Venoeuwvie oboznavenus cm. puc. 2. M B TéMHO-CepBIX aprI/IJIJII/ITaX. B
ckBaxkuHe Bepx-Tapckas 20, B unTepBaiie
2500-2496,3 M, CIOXEHHOM AapriiIUTaMH TEMHO-CEPHIMU IUIMTYATHIMHU, KOMILIEKC,
cootBeTcTByOmIMi ciosim ¢ Kutsevella haplophragmoides JF43, B rieniom coctout u3 26 BUI0B
dopamunudep (puc.3). ArTIOTHHUpPYIOUIHE (GOPMBI JOCTATOYHO MHOTOYHUCICHHBI H
pa3HOOOpa3HBl  TaKCOHOMHYECKH.  M3BecTkoBHCTBHIE  (OpPMBI  3HAYUTEIBHO  OoOJee
pa3sHoOOpa3HBbI.

B ckBaxune Bocrouno-Mexosckas 13  kommuiekc cinoeB ¢ Kutsevella
haplophragmoides JF43, B 1enom, cocrout wu3 19 BumoB dopamunudep. 31ech
arrJIOTHHUPYIONIME —TIPENCTAaBICHbI Bcero 4  BuaamMu: mpeoOiamaror  Recurvoides
stschekuriensis (55%) u Dorothia tortuosa (11%), KoTopbie 10CTaTOYHO MHOTOYHCIICHHBI (710
20 u 50 sx3eMIUISIPOB COOTBETCTBEHHO), Trochammina kumaensis (3%) u Haplophragmoides
sp.(<1%) mnpucyrcTByroT B HeOoibIIOM KojuuecTBe. M3BecTkoBHCTHIE (opamMuHUDEPH!
TaKCOHOMHYECKH 3HAYUTEILHO OoJiee pa3HooOpa3Hbl. KoMInieke MeHee peIcCTaBUTENICH, YeM
OTIFICAHHBIH BHIIIIE, U €70 TAKCOHOMHYECKHI COCTaB HE MO3BOJISIET OJJHO3HAUHO ONPEACITUTh €ro
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BO3PACTHYIO TPUHAIJICKHOCTE. MBI paccMaTpuBaeM OTJIOXKECHHS €ro COJACpKallue Kak
HEpacWICHEHHBbIE  paHHE-CPEJHE  BOJDKCKME C  HEpa3[elNeHHBIMH  KOMILJIEKCAMHU
dopamunudpeposix 30u JF43 Kutsevella haplophragmoides - JF45 Spiroplectammina
vicinalis, Dorothia tortuosa.

[TomoOHBIE e KOMIUIEKCHI, HO TOPa3[l0 MEHEe MPEICTaBUTEIbHBIC TAKCOHOMUYECKH,
OTMEUYEHBI U B CKBaXHMHaX Ka3aHCKOTO MeCTOpOXKIEHHs, PacIONOKEHHOTO MOOIU30CTH OT
U3Yy4EHHBIX pa3pe3oB B CHIBIMHCKOM CTPYKTYpHO-(amnuaibHoM paiione (I[lomkoBHUKOBa,
Tatesnun, 2011; [TonkoBHUKOBA U ap., 2013).

B pesynbraTe mpoBEeNEHHBIX MAJICOHTOIOTUYCCKUX UCCIIEIOBAHHUI YCTAHOBJICHBI BCE
ApyChl ~ OT  KEJUIOBEHCKOro /0  paHHEBOJDKCKoro.  IIpocrnexena — HempepbIBHas
MIOCJICIOBATEIBHOCTh M3 JIECATH OHMOCTPaToOHOB 1O (opaMuHH(epaMm, ITOCTATOYHO MOIHO
MOBTOPSIOLIAS MTOJIPA3/ICTICHUSI COBPEMEHHON YHU(DHUIIMPOBAHHOW (hopaMHHU(DEPOBOI HIKAIIBI.
B psme ciydaeB oTMedaeTcsl ONpEACTCHHAs TAaKCOHOMHYECKAs HM3MEHYMBOCTh B
OJTHOBO3PACTHBIX KoMmIUiekcax ¢opamuaudep. Takas HEOJHOPOAHOCTH, IO-BHIUMOMY,
CBsi3aHA C ()OPMHPOBAHUEM COOOIIECTB B PA3HBIX OMOHOMHYECKHX 30HAX HOPCKHX MOPCH,
OTJIIMYAIOMIUXCS IPYT OT APYra HEKOTOPHIMH OJTHOBPEMEHHO JICHCTBYIOIMMU a0UOTHYECKIMHU
dakTopamu, B TMEPBYK oOdYepenb TiIyOMHOH. J[aHO cpaBHEHHE BBIJICIICHHBIX KOMIUIEKCOB
dopamuHn(Eep U COMOCTaBICHUE KeJIOBEH-BEPXHEIOPCKUX OTJIOXKEHUN MX COAEprKaliue, B
ckBakuHaX CribIruHCKOTO U Kbi3bIM-KOHIMHCKOTO CTPYKTYpHO-(aIllHalIbHBIX PAilOHOB.

CIIMCOK JIMTEPATYPLI

Jleguyk JI.K. Kumepumxckue kominiekcsl ¢opamunugep Illaumckoro paiiona (3anaguas Cubups) /
DBouronus JKu3HU Ha 3emiie. Marepuasl 1V MexayHapogHoro cummnosuyma. Tomck, 2010. C.365-368.

Huxumenxo bB.JI. Ctpaturpadus, nameorcorpadus u Ouodanuu ropel Cubupu mo MukpodayHe
(bopamunudepst u octpakonsi). HoBocubupck: Iapamrens, 2009. 680 c.

Huxumenxo b.JI, Jlesuyk JI.K., Xagpaesa C.H. DTanmHOCTh pPa3BUTHs U OCOOCHHOCTH (haruaibHON
muddepenunannu coobuiectB popamMuHndep BEpXoB cpeqHel U mo3aHei opsl // 'eonorus u reodusuka. 2005.
T.46. Ne 5. C. 546-567.

Honxosnukosea E.B., Kpasuenxko [I'I., Tamvawun I'M. u Op. buocrparturpadus u ycioBus
0Ca/IKOHAKOIIJICHUS KeJUIOBEH-BEPXHEIOPCKUX OTIOKEHUH CHIBIMHCKOTO CTPYKTYPHO-(halManbHOrO paifoHa
3amagnoit Cubupu // FOpckas cucrema Poccun: mpoGirems ctparturpadun u naixeoreorpaduu. V Beepoccuiickoe
coBemanue: Hay4dHble MaTepuanbl. ExatepunOypr: OOO “Usnmatenmsckuit nom UzmatHaykaCepsuc”, 2013. C.
172-177.

IHonxosnukosea E.B., Tameanun ['M. buoctpaturpadus BepXHEIOPCKHX oTioxeHuil Kaszanckoit
wiomaau (3amagnas Cubups) mo dopamunupepam // KOpckast cucrema Poccuu: mpobiemsl crpaturpaduu u
naneoreorpadun. YerBeproe Beepoccuiickoe cosemanue: Hayunbie MaTepuainbl. Cankr-Iletepoypr: OO0 “Usn-
Bo JIEMA”, 2011. C. 174-176.

Pewenne 6-ro MeXBeIOMCTBEHHOTO CTpaTUrpaduIecKoro CoBEIaHus 0 PACCMOTPEHHIO U PUHSTHIO
YTOYHEHHBIX CTpaTHrpaduIecKux CXeM Me3030HCKUX oTiokeHuit 3amagHoit Cubupu, HoBocmOupck, 2003.
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BEHTOCHBIE ®OPAMUWHUDEPDHI B IYHAMUTI'EHHBIX OCAJIKAX
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BENTHIC FORAMINIFERA IN THE TSUNAMI SEDIMENTS

lvanova Ye.D.
Pacific Geographical Institute Far Eastern Branch Russian Academy of Sciences, Vladivostok

Wnentudukanuss OTIOKEHUHA IIyHAMH 4YacTO OCHOBBIBACTCSA Ha  BBISBICHUHU
AQHOMAJIBHBIX TIECUAHBIX CJIOEB B HU3KOIHEPreTHUUYECKUX YCIIOBUAX (IIPUOPEKHBIE BOJOEMBI,
o3epa u 6010Ta) ¢ coaepKaHueM B HUX MUKpodoccunmii. bentocusie popamunudeps (bD)
HIMPOKO MCIIONB3YIOTCA B KaUeCTBE MHAMKATOPOB OTJIOKEHUU IyHaMu. [lo MHEHHI0O MHOTHX
UCCIIEIOBATENICH, MX KOJIOTUYECKHIE XapaKTEPUCTUKH U pacIipe/ieIeHUe MO3BOJISIOT MOTYyYHTh
CBEICHHsI O TJIyOMHE BOJbI, OTKY/AA 3aXBaThIBACTCSI OCA/IOK, PACCTOSHUM TPAHCIIOPTUPOBKHU
HAHOCOB, THIPOJAWHAMHKE, CKOPOCTH TEYEHHUS, MYTHOCTH M DSKOJOTMYECKHX IpoIeccax,
IPOMCXOIAIINX Mmocie coobrTus iyHamu (Mamo et al., 2009; Srinivasalu et al., 2009; Uchida
et al, 2005). Kak npaBuio, accoumanuu GpopaMuHudep B OTIOKCHUAX I[yHAMH OTPAXKAIOT
0COOCHHOCTH OEHTOCHON MHKpO(dayHbl, OOUTAIONICH, TPEXKIEe BCEro, B MPUOPEKHOM 30HE, U
XapaKTepU3YIOTCS MpeodIajaHueM KPYIHBIX dMH(ayHaTIbHBIX BHAOB IUIOXOW COXPAHHOCTH.
OTO MOATBEPKAAIOT PE3yIbTaThl M3yUEHUS IIYHAMUTCHHBIX OCaIKOB, C(POPMHUPOBAHHBIX B
pesynbrare katactpoduueckux myHamu B Mumonesun (2004 r.), Ha KypuiabCckux ocTpoBax
(2006 r.) u Toxoky ynamu (2011 1.).

26 nexadbps 2004r. B 0u 58muH no ['punBrucKOMY BpeMeHU (74 S8MUH 110 MECTHOMY)
MPOU3OIUIO CHIIbHEHIee 3eMIIeTpsiCeHHEe ¢ MarHutyaoi M-9,0, BbI3BaBlIee IyHAMHU
TPAHCOKEAHWYECKOTO XapakTepa ¢ KaTacTpOUUYECKUMHU MOCIECACTBUAMH. OMHIEHTP
3eMJIETPSICEHUS HAXOIUJICSI B OKeaHe K ceBepo-3anany ot o-Ba Cymatpa (3°30' c.m., 95°96'B.11.)
Ha TIyOMHE 25 KM OT MOBEPXHOCTH JHA W UMEI 3HAYUTEIBHYIO MPOTHKEHHOCTH (okoio 500
kM) (Kaiictpenko u ap., 2006). Paiionsl uccrnenoBanus Bkitouanu o. Cumeny, Hambomee
OJIM3KO PacHoOIOKEHHBIN K AMUIEHTPY 3emierpsiceHus (45.6km) (puc. 1), 1 OKpecTHOCTH T.
Menana (ceBepo-BocTok 0. Cymatpa).

BunoBoii coctaB ¢ayHsl B
IlyHAMHUTE€HHBIX ocajJikax
MOKa3bIBaET, YTO HX OCHOBHBIM
HMCTOYHUKOM SIBJISUICS MaTepuan u3
30HBI 3pO3UM Ha  MoOepexbe,
KOpaJljIoBble pUGBI U BEpXHSIS 4acTh
6eperosoro ckiona. Komrmiekcs: bD
MIPEJCTaBIICHbI BUJIAMU,
oOuTaTeNIIMU KOPAJUIOBBIX PHUQOB,
JaryH ¥ BHYTpPEHHEro Ienbga:
Neorotalia  calcar  (d’Orbigny),
Pararotalia  sp.,  Amphistegina
lobifera  Larsen,  Amphistegina
lessonii (d’Orbigny), Calcarina sp.,

7 5 Ammonia beccarii (Linné),
Puc. 1 Oposus nouswvl u ocaoxos, sanieck Ammonia  tepida (Cushman),

yynamu 8.9 m, 30Ha 3amonyieHust 3 Km, cesep o. Elphidium advenum  (Cushman)

Cumenv (Lanai) Triloculina trigonula  (Lamarck),

Heterostegina depressa d’Orbigny. OmHako B HeOOJBIIOM KOJIHYECTBE IIYHAMHU 3aXBaThIBAJIO
MaTepuanl U C OONBIIMX TIYOWH, O YeM CBUJCTEIHCTBYIOT HAaXOJKH PAKOBHH OCHTOCHBIX

: \\
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dbopamuHUpEp, OOMTAIONIMX HA BHEIIHEM IIeiab(e W KOHTHHEHTATbHOM ckioHe: Pullenia
bulloides (d’Orbigny), npeacraButenu ponoB Bolivina, Gavelinopsis, Brizalina, Heterolepa,
Stainforthia, Cibicides. Takue BuUIbI OTMEYEHBI B OcCajJKaX, OOpPa30BaHHBIX IPU Pa3HBIX
3arjieckax BOJIHBI, HO OCOOGHHO WX MHOTO Ha y4acTKaxX MOOepexbs, IJe BBICOTA I[yHAMH
npeBbimana 8M (puc. 1) (PasxwuraeBa u mp., 2006). MukpodayHucTuueckue TaHHBIE 10
COBpPCMCHHBIM OCaKaM HYHAMH HMCIOT OO0JIBLLIOE 3HAYECHUE IIPU uWHTEpHpeTauuu AAHHBIX TI0
OTJIOKEHUSIM TasieollyHaMu. Takue OTJIOKeHUs1 ObUIH OOHapyXeHbl B paiioHe noc.bycyHr Ha
0.Cumeny (puc. 2).

g : B 30He MakcumalabHOU
i . AKKYMYJISIIUA COBPEMEHHOTO
| I[yHAMH BCKPBIT TPOCIION Oenoro
KPYITHO3EPHUCTOTO  KOPaJUIOBOTO
mecka ¢ TrpaBueM. B ocaakax
0oOHapy>KEHBI MHOTOYHCIICHHBIC
PaKOBUHBI OEHTOCHBIX
' ¢opamuaHdEp, TUOHUYHBIX  JUIS
ycioBuit MenkoBojbs: Neorotalia
calcar  (smmdayHanbHBIA  BHI,
OOBIYHBIN JIJI1 KOPAJUIOBBIX pU(]OB,
. riybuHa oOuTaHus 0-30m),

| mpejcTaBUTENM poga Ammonia u
Miliolide (naryHel, BHYTpeHHHUI

menbd).  OTMEYeHO  BBICOKOE

conepxxanue Heterolepa dutemplei

Puc. 2 Omnoswcenusn cospemennozo yynamu u (d’Orbigny), xapakrepHoro mis
naneoyynamu (1020-3anaonas wacme o. Cumeny, noc.  puemHero menbga, BCTPEUEHBI
Bycyne) €IMHUYHBIE Brisalina sp.,
Dentalina  sSp.,  IUIaHKTOHHBIE

dopmbl popamuHudep.

B 2006 romy B ueHTpaidbHO-KypuibckoM cermeHte Kypuno-Kamuarckoit
ceiicMO(oKaIbHOM 30HBI MPOU30LLIO CUIIbHEHIIee 3eMileTpsiceHre ¢ Maruutyaon Mw = 8.3.
Ouar 3emyIeTpsiceHHs pacrojarajics B OKeaHe MPUMEPHO B 85 KM OT CEBEPHONH OKOHEYHOCTH
0.Cumymup. Hanbosnee BbICOKME 3amjeckd IIyHaMu ObUIM BbISIBIEHBI Ha 0.Marya, rie ux
cpenHsis BeicoTa He npeBblimana 10M. B 0yxrte [lymiHoil (ceBepo-BocTouHas yacTh 0.CUMYLINp)
I[yHaMH OCTaBHJIa HA MOPCKOW Teppace MHOTOuYMCIIEeHHbIe poMouHsbl (JIeBuH u nip., 2008).
BerpeueHHble B 9THX OTJIIOXKEHMSX OEHTOCHBIE (opaMHUHU(EpPbl NPEACTaBIE€Hbl CHIBHO
OKaTaHHBIMH, TIOXOW COXPAaHHOCTH €IMHWYHBIMH BHJAMH C TOJCTHIMU (ap(opoBUIHBIMU
crenkamu, npuHecenHsie ¢ auropanu (Cibicides lobatulus (Walker et Jacob), Quinqueloculina
longa Gudina, Trifarina kokozuraensis (Asano)), a Takxe BUbI, OOUTAIONIME HA OTKPHITOM
menbhe M KOHTHMHEHTAIbHOM CKJIOHe (mpenctaButenu pogoB Bulimina u Stainforthia)
(Razzhigaeva et al., 2009).

KpynueiM nynamu B Tuxom okeane Obuio Toxoky mynamu 11 mapra 2011 r.,
MPOM3OIIEIIee B pe3yJbTare CUiIbHOTO 3emieTrpsiceHuss (M 9.0), smuieHTp KOTOporo
pacronarajics y BOCTOUHOT0 ooepexbs 0. XoHcro. Kypuiibckre ocTpoBa 0Ka3aiuch B KpaeBoO
YacTH pacHpOCTpaHEHUsl IyHaMHU. 3aMephl 3ariecka, ciellaHHble oueBHALAaMU Ha FOXKHBIX
Kypunax cpasy nocie npoxoxaeHus IyHamH, okKa3aiu BeIuyuHsl ot 0,5 10 3 M, MakcCUMyM
op1 otmeueH B 0. KpaGomoii, o. Illuxoran. ®opamuHubEps H3ydaduch B OCAIKaX,
O0TOOpaHHBIX Cpa3y MOCJe IyHaMH C TOBEPXHOCTH B3JOMaHHBIX U NEPEHECEHHBIX BOJIHOMN
JBJIUH, U B OCaJIKaxX, OTOOpaHHBIX Yepe3 moirojaa nocie myHamu (Pasxuraesa u ap., 2014).
HccnenoBanus moka3aid, YTO BOJIHA 3aXBaThlBajla MaTepHall ¢ BEpXHEH dacTu OGeperoBoro

210



CKJIOHA. BcTpedyeHBI TONMBKO CYOJUTOpATbHBIC BHJBI, MHOTHE W3 KOTOPBIX JKHBYT B
BOJIHONPHUOOHOM 30HE Wi Ha Mapimax (Taom. 1).
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Buccella citronea Leonenko 1,7(1)

Buccella depressa Andersen 0,5(1)

Buccella frigida (Cushman) 0,9 (2) 1,7(1)

Buccella granulata (Lautenschleger) 11,8(25 | 179(12) | 11,7(7) | 34(1) 37(1)

Buccella hannai arctica Voloshinova 47(10) | 11,9(8) | 150(9)

Buccella hannai oris Levtchuk 57(12) | 3,0(2) 8,3 (5)

Buccella inusitata Andersen 10,8 (23)

Buccella limpida Levtchuk 1,7(1)

Buliminella elegantissima (d'Orbigny) 09(2)

Canalifera fax (Nicol) 05(1)

Cassidulina teretis (Tappan) 05(1) 1,7(1)

Cribroelphidium asterineus Troitskaja 7,1(15) 1,5(1) 6,7 (4)

Cribroelphidium etigoense (Husezima et | 18,9 (40) | 10,4(7) | 10,0 (6) 34 (1)

Maruhasi)

Cribroelphidium goesi (Stschedrina) 05(1) | 164(11) | 3,3(2)

Cribroelphidium kusiroense (Asano) 3,3(7) 3,0(2)

Cribroelphidium subarcticum (Cushman) | 15,6 (33) | 14,9 (10) | 18,3 (11)

Eggerella advena Cushman 34(1)

Elphidiella flos Troitskaja 4,2 (9) 1,5(1) 1,7(1)

Elphidium advenum depressulum 0,9(2) 1,5 (1) 3,3(2)

Cushman

Elphidium excavatum (Terquem) 7,1 (15) 6,0 (4) 3,3(2)

Elphidium jenseni (Cushman) 1,7(1)

Florilus hadai Nesterova et K.Furssenko 0,5(1) 3,0(2) 1,7 (1)

Jadammina macrescens (Brady) 62,1 (18) | 78,9 (15) | 74,1 (20)

Miliammina fusca (Brady) 53(1)

Pateoris hauerinoides (Rhumbler) 0,9 (2) 1,7 (1)

Quinqueloculina arctica Cushman 1,5 (1)

Quinqueloculina interposita Levichuk 0,5(1) 3,0(2) 1,7(1)

Quinqueloculina sp. 0,5(1)

Retroelphidium subclavatum (Gudina) 0,9(2) 1,5 (1) 3,3(2) 34(1)

Retroelphidium subgranulosum (Asano) 1,4 (3)

Rosalina vilardeboana d’ Orbigny 1,4 (3) 5 (1) 1,7(1)

Rotalia sp. 1,5(1)

Trochammina inflate (Montagu) 6,9 (2) 10,5 (2)

Trochammina japonica Ishiwada 6,9 (2)

Trochammina pacifica Cushman 10,3 (3)

Trochammina vinogradovi Didkovsky 53(1) 22,2 (6)

* B ckobkax 0aHo abconomHoe codepxarue 6@ (kon-80 3k3./12 ocadka)

Tabauya 1 Cnucox benmocHvix ghopamunughep u ux omuocumenvHoe cooepxcarue (%)
6 ocaoxax Toxoxy yynamu ocmpoeog Kynawup u [Llukoman, FOxcnvie Kypunsckue ocmposa

211



KonmnyectBo m pazHooOpa3ue BUIOB OCHTOCHBIX (GopaMuHH(EP, H3YyUYEHHBIX U3
0CaJIKOB I[yHaMH 3aKPBITBIX OyXT 0. IIIMKOTaH, HAMHOTO HHKE 110 CpaBHEHHIO ¢ 0. KyHamup.
Otminyaercst U BUIOBOI cocTaB (opamuaudep. Xopolnas COXPaHHOCTh PAKOBHH FOBOPUT 00
UX HENAICKOM IEPEHOCe B YCIOBUSX CIaboro TypOyJIeHTHOro motoka. Takas KapTHHA
Ha0JIr01aeTCs MpH HeOONBIINX BenYMHaX 3amiecka (Razjigaeva et al., 2013).
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lvanova R.M.
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Ekaterinburg

B BepxHeOamkupckux 1 HUKHEMOCKOBCKUX OTJIOKEHUSIX CPEAHEro KapOoHa Ypania Ha
pa3HBIX €ro CTpaTurpaguUecKux ypoBHSIX YAaCTO BCTPEUAIOTCS MPEACTaBUTENHN MOACeMENCTBa
Eofusulininae B cocrase pomos Verella, Eofusulina, Paraeofusulina u Postverella.

BeperenoobOpasusie Verella HaumHaroT BCTpedaThCsl TOJIBKO B CaMOM BEpPXHEM
acatayCKOM TOpPHM30HTE€ BepXHero Oalikupa, Trae npejactaBieHbl Bumamu: Verella
varsanofievae Dalm., V. spicata Dalm., V. fusiformis R.Ivan., V. plicata Rum.(ta6:x., ¢ur.
1-4). B GoyibIIoM KOJWYECTBE OHM MPHUCYTCTBYIOT B M3BECTHsKaX paspe3a «Cokom» Ha p.
Yycosas Ha 3amagHoMm ckiione Cpennero Ypana, rae Verella spicata sisisiercs 30HaIbHOMN
dopwmoii, kak 1 B Cpeaneit Asuu (benm u ap., 1989; Usanosa, 1999, 2008). Enunnunbie
DK3EMIUISPHl pOAa WHOTAA OOHApYXKMBAIOTCI W B OCHOBAHWU BEPEMCKOrO0 TOPH3OHTA
HIYKHEMOCKOBCKOT'O MObsIpyca, HO TAKMX MECTOHAXOXJIeHUH n3BecTHO HeMHOro. Ha cesepe
VYpana sto «Hmwkuue» u «Cpennune Bopora» nHa p.Illyrop, Ha rore bamkupuu B Gacceiine p.
VYconka no pyusto Tambsan Ha 3TOM ke ypoBHe H.C. JleGenenoit (JIebenera, I'po3amioBa u
ap., 1975) oea onucana Verella bashkirica Leb. M3Bectusr Verella B BepxHeOamKUpeKux u
B HHM3aX Bepeickoro ropu3onTa B Kanrabpuiickux ropax Mcnanumn.

HacrymnneHnne MOCKOBCKOTO BeKa Ha Ypaje OTMEUYCHO IMOSBICHHEM KPYIHBIX, Y3KHX,
JUIMHHBIX, BEPETEHOOOpa3HBIX (OPM C CHUIBHOW CKIAA4aTOCThIO CEMNT, MPECTaBICHHBIX
Eofusulina triangula (Raus. et Bel.) u E. triangula rasdorica (Putrja) (ta6x., ¢ur. 5-7, 9,10)
WHOT/Ia C CONMYTCTBYIOIIMMH UM MEJIKHMH, HO Toxe y3kumu E. triangula minima Malakh.
(tabm., pur. 8) u E. tashlensis Malakh. (Manaxosa, 1980). Hapsiay ¢ 30HaJbHBIMH BUIaMU
Aljutovella aljutovica u Depratina prisca oHu SBISIOTCS perepaMH TPaHUI] OAIIKUPCKOTO M
MOCKOBCKOTO sipycoB. CTOMT TOJIBKO OTMETHUTh, YTO B psze pazpe3o Cpenuero (p. Hcers,
paspes «Kmroumn») u KOxxkaoro Ypaina (pazpesst «Y KIbIKas», «ACKbIH»Y», «BObION YpTa3simy»,
«Tamutay) 3TH cBoeoOpa3Hbie (Y3YIMHHIBI, KaK W BHUJA-UHICKC BEPEHCKOr0 TOPH30HTA
Aljutovella aljutovica, HaunHarOT BCTPEYaTHCS YyTh BBHIIIE CAMOTO OCHOBAaHHUS TOPH30HTA.
[maBHass mpuymHa MOAOOHOTO sIBICHHS, 0e3 coMHeHus, QarnuansHas (Buecos, 2002;
Weanosa, 2008). B GomsimucTBe paspe3os Eofusulina triangula u E. triangula rasdorica
MPOJOHKAIOT BCTPEYATHCS B OTVIOKCHHSIX ITHUHCKOTO M KAIIMPCKOTO TOPHU30HTOB U
3aKaHYMBAIOT CBOE CYIIECTBOBAHUE K KOHIy PAaHHEMOCKOBCKOI'O BPEMEHH, SIBISSACH, TAKUM
00pa3oM, «IHUIIOM» HUKHEH MMOJIOBUHBI MOCKOBCKOTO sIpyca.

B Jloubacce mepsoie Eofusulina triangula otmevarorcst yxe B Bepxax OaIlIKHPCKOTo
spyca U SBJSIFOTCS 30HALHOU (POPMOI KPaCHOJOHCKOTO TOPH30HTA, HO MO MHEHHIO aBTOpa,
3HAKOMOT'O C OPUTMHAJIBHBIMU MaTepUalaMd MHOTUX JOHEUKHX CKBaXHH (KoJekiuu 3.A.
Kocenko u I'.3. ManaxoBoii), 3T0 cKkopee «IpeJBECTHUKN» HACTOSAUIUX 30(y3yJIUH, KOTOpPbIE
TpeOYIOT TOMOTHUTENHLHOTO U3yYEHUSI.

B BepxHeii 4acTH BEpeCKOro U ITHUHCKOM FOPU30HTAX TOSBIISIOTCS SAMHIUYHBIC Y3KHC
u anuaaele Paraeofusulina (ta6n., ¢ur. 12), ornuuaromecs oT 30(y3y/lIuH MOIIHBIMA
OCEBBIMH YTIOTHEHHSIMH, GOJIBIIMM YHCIOM 060poToB (4-4/> mportus 3-3Y/2 y s0dysymnun),
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Tabauya. «ogy3yrununsl cpeoneco kapoona ¥Ypana»

@ue. 1. Verella spicata Dalm.; zanaownwiii ckron Cpeonezo Ypana, paspes « Coxony, p. Yycosas, 0bp.16°
, ut. 5, eepxuebawrupckuil noovapyc, acamayckuii 2opuzonm. @ue. 2, 3. Verella plicata Rum.; mam orce, wi. 4 u 3.
@ue. 4. Verella fusiformis R. lvan.; mamu orce, win. 8. @ue. 5-7. Eofusulina triangula (Raus. et Bel.): gue. 5 —
socmounwlii ckion FOoicnozo Ypana, paspesz «boavwon Ypmasvimy», obn. 804, 06p.45°, HudsicHeMocko8CKul
noowapyc, kawupcxuti (ksh) copuzonm, gue. 6 —mam sice, p. Tawna, o6p. 18", w.2, HUIHCHEMOCKOBCKULL NOOBAPYC,
yHuHcKull (Zn) eopuzonm, gue. 7 — paspes «b. Ypmazvimy, 00n.804, 06p.112, w. 6, 6éo3pacm mom owce. Pue. §.
Eofusulina triangula minima Malakh.; p. Tawuna, o6p. 19%, w.1, ksh copuzonm. @ue. 9,10. Eofusulina triangula
rasdorica (Putrja): gue. 9 — paspes «b. Ypmazvimy, 061.804, 06p. 45°, w.3, ksh copuzonm, gue. 10 — mam sice,
06p. 111% w. 1, 2n 2opuzonm. @ue. 11. Eofusulina tashlensis Malakh.; p. Tawwa, 06p.18¢, w.2, sozpacm mom oce.
@ue. 12. Paraeofusulina trianguliformis (Putrja); éocmounwiii cknon [Oscnozo VYpana, p.Vpan, nanpomus o.
Kopoaunosxa, oop. 5", w.4, zn copusonm. @ue. 13. Postverella figurata (R.lvan.); paspes «B.Ypmaszeim», oom.
804, obp.122¢, sospacm mom dce. Due. 14. Postverella dualis (R.lvan.), mecmonaxooicoenue u sozpacm me dnce.
@ue. 15. Postverella pullata (R.lvan.), mecmonaxosicoenue u sospacm me sce, w.6. @ue. 16. Wedekindellina
uralica (Dutk.), p. Cunmawmeut, 061.973, 06p.23%, 6epxnemocko8ckuli ROOwApyC.
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MaJIeHbKOW HavalbHOW Kamepoi. [lepBrie maparody3ynunsl 6sutn onucansl O.C. [lyTpeit u3
CpeIHEeKaMEeHHOYTOJIBHBIX 0TI0KeHui Bocrounoro Jlon6acca (ITytps, 1956).
dysynmunugoBas 3oua Priscoidella priscoidea, orBewaromasi [HMHCKOMY TOPH3OHTY,
XapakTepu3yeTcs Ha Ypaye MosBiIeHHeM TpEX HOBBIX BUAOB pona Postverella R. Ivan.: P.
pullata (R. Ivan.), P. figurata R. Ivan., P. dualis R. Ivan.(ra6:m. ¢ur. 13—15, 00beauHSIONIHMX B
cebe ueptsl ponoB Verella, Eofusulina u Paraeofusulina. Cxozacto 3akimouaercs B popme
PaKOBHHBI, MajJOM 4YHCIE OOOpPOTOB, PE3KO COKPAlIEHHOM OHTOI€He3e, ci1ab0 pa3BHTHIM
XOMaTaM, CTpOeHHHU CTeHKH. [locTBepenibl oTnudatoTest 601ee KOPOTKOM M 3aMETHO B3yTOU
PaKOBHHOM, a TaK)X€ CMENIAHHBIM THIIOM CKJIQI4aToOCTH (MPSIMBIE W CKJIAJ4aThie CEITHI).
Xoporio pa3Buthie oceBbie yiioTHeHus y Postverella commxator ux ¢ Paraeofusulina.

[TomoGHBIE hopMel, kpome Y paiia, 00HAPYKEHBI B OJTHOBO3PACTHBIX OTIOKEHHSX TSHB-
[Mans (OxroBa, 1977) u Ilamupa (benm, 1969), Lentpansubix Kezbuikymax (Pymsiniesa,
1962), Kanrabpumiickux ropax Mcmanuu (Villa, 1995). Ha3Banubie BHIBI TOCTBEPEILI
BCTPEYAIOTCS M B OTIIOKEHHSIX KAIIMPCKOTO TOPU30HTA.

Cpenu npejcTaBUTENCH Ha3BaHHBIX POJIOB 30(y3yJIMHUH MHOTO OJIM3KUX MEPEXOIHBIX
¢dopM, KOTOpbIE TPYIHO CHCTEMATH3MPOBATh, HO TEM HE MEHee, (PMIIOTEHeTHUECKas IemoYKa
HaM TPEICTaBISIETCS Takoi: mepBbiMU mosBistocs  Verella  (acarayckuit  ropu3oHT
BEPXHEOAIKMPCKOTO Moabspyca), 3arem Eofusulina u Paraeofusulina (Hauano MOCKOBCKOTO
BEKa); B IIHMHCKOE MW Kamupckoe Bpems — Postverella. DBomonuoHHOE H3MEHEHHE
20(y3yITHHIH CHU3Y BBEPX MPOSBISETCS B YBEIMUEHUH uncia 060potoB (0T 3 10 41/2, penko —
5), XOpOIIO pa3BUTHIX JIOTOJHUTEILHBIX OTJIOXKEHHUSAX [0 OCH, YMEHBIICHHUH pa3MepoB
HAYaIbHOM KaMepbl, M3MEHEHUH (OPMBI PAKOBHHBI OT YIUIOIIEHHO-BEPETEHOOOPa3HON 0
B3]lyTO-BEPETEHOOOPa3HOM, N3MEHEHUHU HHJIEKCca B3AyToCTH (0T 6.5 10 3.3).

HeuéTkocTh AMAarHO30B yKa3aHHBIX DPOJOB 3acCTaBIisila aBTOPOB HOBBIX TaKCOHOB
BBIICTISITH BUJIBI CO CMElIaHHBbIMU npu3HakaMmu. Tak, 3.C. PymsuineBoii (1962) Obia onucana
Eofusulina corpulenta Rum. u3 HikHEMOCKOBCKHX OTNOXeHUH LleHTpanbHbix KBI3BUIKYMOB €
TPEXCIIOMHOM CTEHKOW U MACCHBHBIMH OCEBBIMHU YIUIOTHCHHUSIMH, YTO ITO3BOJISICT BKIFOUUTH €€
B coctaB poja Postverella, xak u cpenneasuarckue Verella postfusiformis Bensh u V.
postplicata Bensh ¢ WMHTCHCHBHOH  CKJIaA4aTOCTBIO  MEPETOPOJOK, MAaCCHBHBIMU
JIOTIOTHATEITFHBIMU OTIIOKEHUSMH, YKOPOUCHHON (hOPMOI paKOBUHBI.

B mpouiecce mMHOTONETHEH paboThl ¢ Qy3yJAMHHIAMU CpeaHEro KapOOHa BO3HMKIIA
HEOOXOMMOCTh HE TOJIBKO BBIICIUTH HOBBIM poj B coctaBe mojacemeiictBa Eofusulininae
(Postverella, B 4acTHOCTH), HO ¥ BHECTH W3MCHEHHSI U JIOTOJHEHHUS B IMATHO3bI HEKOTOPBIX
pomoB, B Tom uymciae u Eofusulina. Okazamock, uto ctenka e€ He omHocnoiHas (Paysep-
YepHoycoBa u np., 1951), a TpéxyoitHas BO Bcex 00OpoTax, KpoMe MOCIEIHEro, I/ie OHa
COCTOMT U3 TEKTyMa U MPUMATEKH; UIMEIOTCSI cabble XOMaThl Ha Ha4allbHOUM Kamepe U IepBOM
0o0opoTe, OceBble YIUIOTHEHHS YMEPEHHOW MOIIHOCTH B CPEIMHHOW OOJIACTH PAaKOBWUHBI
(UBanoBa, 1980; Uysamios, MBanosa, 1980). Pom Eowedekindellina, omwcannsiii JI.A.
DOkTOBOM B BepxHeOamkupckux otinoxkenusx Tsup-lllans, M.H. ConoswséBa (Paysep-
YepuoycoBa u ap., 1996) u aBTop maHHOM myOnukaimu cumtaroT cuHoHumom Verella,
MOCKOJIbKY MX AuarHo3sl haktuuecku cosnanarot (Msanona, 2008).

Hactynnenue mo3qHeMOCKOBCKOTO BpeMEHH Ha Tepputopun Ypana u Hooit 3emie
XapakTepu3yeTcs MosBIeHneM npeacTasuresei cemerictea Wedekindellinidae, umeronux psig
MOP(}OIOTHUECKUX MPU3HAKOB, MPHOIIKAIMNUX UX K 30(y3yIMHUHAM, OT KOTOPBIX OHU
OTJIIMYAIOTCS YETKUM YETHIPEXCIIOMHBIM CTPOCHUEM CTEHKH, OOJBIINM YHCIOM 000pOTOB (110
8) (tabm., ¢ur. 16 — Wedekindellina) w wHBIM cTpaTUrpagUUecKUM TOIOKESHHEM.
BenekuHIeIMHBI, B OTIMYAHA OT 0(Y3YJIMHUH, OMPEACIISIOT BEPXHEMOCKOBCKHN BO3pacT
KapOOHATHBIX OTIOKEHUN. D0 y3yTUHBI BCTPEUAIOTCS TOJIBKO B pa3pe3ax HIKHEMOCKOBCKOTO
nobsIpyca.
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Takum 00pa3oMm, aBTOp MPEANPHHSIT MOMBITKY MOKa3aTh, YTO MOCIEIOBATEIbHOE
NOSIBJICHUE M M3MEHECHHUE B pa3pe3ax CpeiHero kapOoHa TakcOHOB nojcemericta Eofusulininae
BBIMIOJIHSAET POJIb PEIEPOB TIPaHMIl OAMIKUPCKOIO MW MOCKOBCKOTO SIPYCOB, BEPEHCKOro,
IHUHCKOT'O U KallTUPCKOTO TOPU30HTOB HMIKHEMOCKOBCKOTO moabsipyca. Eofusulina triangula
MOXET CTaTh CO BPEMEHEM BHIOM-HHIECKCOM JJIsl BEPEHCKOTr0 rOPH30HTa MOCKOBCKOTO sipyca
Vpana.
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EOFUSULINA " SIOHYTCTBYIOH.[I/II?'I KOMILUIEKC ®OPAMHMHHU®EP HA
IHOTEHIHUAJIBHOU TPAHAUIE MOCKOBCKOTI'O SIPYCA MEXKIYHAPOIHOU
CTPATUT'PAOHNYECKOH HIKAJIBI (MCII)

Hcaxona T.H.
I'eonoruueckwuii uuctutyt (CMH PAH), Mocksa, e-mail: isakova@ginras.ru

EOFUSULINA AND ASSOCIATED COMPLEX ON THE POTENTIAL BOUNDARY
OF THE MOSCOVIAN STAGE OF GLOBAL STRATYGRAPHIC SCALE

Isakova T.N.
Geological Institute of Russian Academy of Sciences (GIN RAS), Moscow

B nacrosimee Bpems MexayHapoaHast paOouas Tpyrmiia Mo TPaHUIE MOCKOBCKOTO U
kacuMoBckoro sipycoB MCII mpogomxkaer paboTel U 00CYKICHHE HECKOJIBKUX BapHUaHTOB
HUKHEH I'paHuIbl MOCKOBCKOTO spyca. OMH U3 MOCIEAHUX BapUAaHTOB, PACCMOTPEHHBINH Ha
pa3pe3ax MOrpaHUYHOTO MHTEpBaja OAITKUPCKOTO M MOCKOBCKOro sipycoB JlonOacca (Ueno,
Nemirovska, 2008; Davydov, 2009) u Kuras (Ueno et al., 2010), ¢pukcupyet 3Ty rpaHuiry mo
nepBoMy mosiBieHuio pona Eofusulina. Ykaszaunsiit pox ¢ TunoBsiM BuzioM Fusulina triangula
Raus. et Bel., 1936 Boiaesnen J[.M. Paysep-UeprnoycoBoii. IHTepBai ero crparurpaduyeckoro
pacrpocTpaHeHUs — «C BEpXHEH 4yacTu Kasuibckoro spyca (Jondbacc u CapaToB), B BepeiickoM
U KallMPCKOM FOpU30HTaX, €AMHUYHO, B HIDKHEH yacTu noaonbekoroy» (Payszep-Uepnoycosa u
ap., 1951, c. 268). B coBpemennoi crpaturpaduueckoit mkane [lonbacca KasibCKuit
pEeruosipyc comocTapisieTcsi ¢ BepxHel dacThio Oamkupckoro sipyca MCII (ITonetaes u ap.,
2011). TepMuHanbHOW 30HOM KasuIbCKOTO HAJAMOPU30HTA WM BEpXHEH YacTu OalIKHPCKOro
apyca sBnsiercss 30Ha Aljutovella tikhonovichi — Eofusulina triangula (Pemenue..., 1990).
OueBuano, ucrnonb3oBanue Eofusulina B kadecTBe NOTEHIMATBHOTO MapKepa TpaHUIIBI
MockoBckoro sipyca MCIHI mnonmkaer oty Trpanuny. IlpencraBnsieTcss akTyallbHBIM
NpoaHaIN3UpoBaTh comyrcTByomuil  poxy Eofusulina kommuieke ¢dopamuaudep ¢
oOcyxxaaemMoro ypoBHs. Matepuanom ucciaeoBaHus MOCIyXull oopasen u3 paspesa Zhongdi
1o’)kHoro Kuras ¢ ypoBHst F 34, rae ¢gukcupyercs nepBoe nosiBaieHue 30(Qy3yJuH B 3TOM
paspese. Yka3aHHEIH pa3pes nemoncTpuposancs (Guide Book for Field Eccursion Nov. 25™ -
Nov.30", 2010) yuacTHMKaM MeXIyHapomHOH paboueil TpyNIBI KaMEHHOYTONBHOI
MOJKOMHMCCUHU MO pa3paboTKe TI00anbHON cTpaTUrpapuuecKoi MIKajabl KaMEHHOYTOJbHOU
cucTembl Bo Bpemst moJieBbix sKckypenid 2007 u 2010 ronoB. KameHHsli MaTepua noiay4yeH oT
H.B. T'opeBoii, npunumaBieii yyactue B skckypcuu 2010 roma. U3 ykazanHoro obpasua
W3TOTOBJICHBI 25 NUIH(OB, COAEPKAIINE TPOU3BOIBHO MOTyUYEHHbIE CeUeHUs opaMUHHUDED.

B nenom ofpasen mnpenctaBieH (opaMUHH(EPOBBIM (IAYTCTOYHOM C MaTpUKCOM
rpefincToyHa. OGJIOMKH U Lieble PaKOBUHBI popaMuHU(eEp pazHo3epHUCTHIE. bonee penku
OOpBIBKM BOJIOpOCTEeH M OOJOMKM KpUHOUJEH, B OCHOBHOM IEPEKPUCTAIUIN30BAHHBIE.
[lemeHT Takke MEPEeKPHUCTAIIIN30BaH. PakoBUHBI (opaMUHH(EP OTHOCUTEIHLHO XOPOIIEH
coxpanHocTH. CoobmiecTBo ¢opamuHupep NPEACTABICHO 3HAYUTEIBHBIM POJOBBIM U
BHUJIOBBIM pa3HOOOpa3ueM. Y CTaHOBJIEHO MPHUCYTCTBUE CBbIMIE 15 pomoB (opamunudep:
Eostaffella, Ozawainella, Pseudostaffella, Schubertella, Eoschubertella, Profusulinella,
Depratina, Staffelaeformes, Eofusulina, Verella, Pseudoendothyra, ? Staffella, a Taxxke
Bradyina, Palaeotextularia, Tolypammina, Pseudoglomospira u HekoTopsie np.
TepeKaThIBAOIINEe U TpUKperieHHble (opamunudepsl. BumoBoe pazHooOpasme Takke
BeMKO. OCHOBY COCTaBIISIFOT BU/IbI, MOSBUBIINECS B OAIIKUPCKOM SIpyCe U MPOJIOJIKAIOIINE
CBO€ CYILIECTBOBAaHUE B MOCKOBCKOM. COoBMeCTHO ¢ r0(y3ynuHamu (tabdmn. 1, dur. 11, 12)
MPUCYTCTBYIOT YacThle M pa3HO0Opa3HO MpeCTaBIeHHbIE Y0mTadderubl U nrydoepTesibL:
enuanuHoe npucyrcrBue Tikhonovichiella aff. subaljutovica (ta6m. 1, ¢ur.7), y koTopoii B
TPeTheM BHYTPEHHEM 000poTe HalIroaeTcst €nabo pa3BUTas SYEHCTOCTh CENT BJIOJIb OCH
HaBUBaHUA. )
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TABJIAIIA 1

11
Tabauya 1. Komnnexc ¢pysynunuo, conymemsyrowuii Eofusulina triangula (Raus. et Bel
@ue. 1.Profusulinella pseudorhomboides Put. @ue. 2.Profusulinella aff. integra Chern. @ue. 3.Profusulinella
grozdilovae Nguyen Van Liem. @ue. 4. Profusulinella parva Lee et Chen. @ue. 5. Profusulinella toriyamai
Sada. @ue. 6. Staffellaeformes ellipsoidalis (Rum.). @ue. 7. Tikhonovichiella aff. subaljutovica (Saf.). @ue. 8.
Depratina prisca (Deprat). @ue. 9. Profusulinella postpararhomboides Dzhen. ®@ue. 10. Profusulinella minima
Dzhen. @ue. 11. Eofusulina sp. @ue. 12. Eofusulina cf. triangula (Raus. et Bel.)
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Tabauya 2. Komnaexke ¢yzynunuod, conymemeyrowui Eofusulina triangula (Raus. et Bel.).
Que. 1-19 — yeenuuenue 80, gue. 20-27 — yeenuuenue 40. @ue. 1. Endothyra sp. @ue. 2, 3. Eostaffella prisca
Raus. @ue. 4. Eostaffella paraprisca Durk. @ue. 5. Eostaffella klautzanae Grozd. et Leb. @ue. 6. Eostaffella
postmosquensis evoluta Kir. @ue. 7. Millerella umbilicata Kir. @uz. 8. Eostaffella ovoidea Brazh et Pot. @ue.
9. Eostaffella cf. postmosquensis postmosquensis Kir. @ue.10. Eostaffella aff. mosquensis Viss. @ue. 11.
Pseudoendothyra arcuata (Dur.). @ue. 12. Pseudoendothyra ex gr. struvei (Moell.). @ue. 13. Parastaffella aff.
luminosa Gan. @ue. 14. Schubertella obscura obscura Lee et Chen. @ue. 15. Schubertella obscura compressa
Raus. @ue. 16. Pseudostaffella antiqua antiqua (Dut.). @ue. 17. Pseudostaffella antiqua posterior Saf. @ue.
18. Pseudostaffella primaeva Put. @ue. 19. Pseudostaffella compressa (Raus.). @ue. 20, 21. Pseudostaffella
ex gr. gorskyi (Dut.). @ue. 22. Pseudostaffella nibelensis Raus. @ue. 23. Ozawainella cf. concinnae Dzhen.
@ue. 24, 25. Ozawainella turgida Sheng. @ue. 26. Ozawainella sp. @ue. 27. ? Staffella sp.
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Ba)kHBIM 3J1eMEHTOM paccMaTpHBaeMOro KoMIUIekca sBisiercst Depratina prisca (taba. 1, ¢wur.
8). CosmecrHas BctpewaemocTb Eofusulina sp. u Depratina ex gr. prisca Obiia oT™Me4eHa B
paspese Zhongdi roxnoro Kuras panee (Ueno, K., et al., 2010). 13 BuaoB, pacipocTpaHeHHBIX
B OalIKUpPCKUX W 0Oojee IPEeBHUX OTJIOKEHHSIX, B PACCMATPUBAEMOM KOMIUIEKCE MOXKHO
ykasaTh Hekotopele somraddemnasr (Eostaffella prisca, E. paraprisca, E. ovoidea, E.
klautzanae), ncesnosnmorupsl (Pseudoendothyra arcuata, Pseudoendothyra ex gr. struvei), a
takxe, BeposTtHo, Ozawainella cf. concinnae, Staffellaeformes ellipsoidalis (ta6a. 1, 2) u
Verella sp.

Takum o0pa3zoMm, paccMaTpuBaeMblii ypoBEeHb pas3pe3a Zhongdi xapaktepu3yercs
NPUCYTCTBUEM POJIOB U BHIOB (opamuHH(DEp, pacIpOCTPaHEHHBIX KaK B 0ojiee JAPEBHUX
OAIIKUPCKHUX OTJIOKEHUSX, TaK U MEPEXOSIINX B MOCKOBCKHUH sipyc. TpaH3UTHBIH BpeMEHHOU
XapakTep KOMILJIEKCA OMPENEeNSIOT OTHOCUTEIBHO MOJIOJbIE 3JEMEHTH (opaMHHU(EPOBOTO
coobmiectBa. Buuasr pomos Profusulinella, Depratina, mosBuBIINCE B OaIllIKUPCKOE BpEMS,
ABISAIOTCSL OoJiee XapakTepHBIMH W OTHOCHTEJIBHO INHPOKO pPACHPOCTPAHEHHBIMH B
PaHHEMOCKOBCKOEe Bpems. [lo TPUCYTCTBHIO «MOJOABIX» BHJIOB, IOJOOHBIX HJIH
tokaecTBeHHbIx Depratina prisca, Tikhonovichiella subaljutovica (Saf.), Profusulinella
pseudorhomboides, Bcrpeuennbix coBmectHo ¢ Eofusulina B paspese Zhongdi, BbIsiBICHHBIH
KOMILIEKC OYCHb OJIN30K KOMILIeKCY Gy3ynuHu 30oub1 Depratina prisca, ycranosnennoit E.W.
Kynarunoii Ha roxxnom Ypane (Kynaruna, 2008; Kynaruna u nip., 2009) B kauecTBe HUKHEH
(Gy3yIMHUA0BOIM 30HBI MOCKOBCKOTO sipyca B pa3pe3ax AckblH, bacy u ap. [Ipu orcyrcrBun
TUIMYHBIX aJIbIOTOBEIUT B COCTaBEe KOMILIeKca 30HbI Depratina prisca BkiroueHue 3Toi 30HbI B
coctaB (py3yTUHHIOBON 30HAIBHON CXEMBI MOCKOBCKOTO SpyCa OCTAETCS TUCKYCCHOHHBIM.
W3BeCTHO, YTO B CTPATOTUIIUYECKON 0O0JACTH MOCKOBCKOTO sIpyca €ro HIDKHSS TpaHMIa
ompexensercs mnoseieHueM Aljutovella aljutovica. CrnemoBaTenbHO, JFO0OOW TaKCOH,
npejiaraeMblii B Ka4eCTBe MapKepa HIDKHEH TPaHUIbl MOCKOBCKOTO sSIpyca M TOSBUBIIHIACS
paHee THIMUYHBIX aJIbIOTOBEI, MOHIKAET TPAHMILY ITOTO sipyca, Jenas ee 6oiee ApeBHEeH. ITOT
BBIBOJI OTHOCHTCA U K poxy Eofusulina, paccmarpuBaemoro B kauecTBe Mapkepa HIKHEH
TpaHMIBI MOCKOBCKOTO sipyca MCII.

Pa6ota BeImonHeHa npu gpunancoBoil nognepxke PODU, npoext Ne 15-05-00214.
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Pazpessr BepxHeil ropbl Pycckoii mnardopmMbl 04eHb HHTEPECHBI U NH(POPMATHBHBI JIJIS
[AJIE0KOJIOTMUECKUX UCCIIeI0BaHUH 110 MUKpodayHe. B HacTosiiiee BpeMs AeTalnbHO N3yUeHbI
T€0JIOTUYECKOE CTPOCHHUE M CTpaTUrpadusi BEpXHEIOPCKUX OTIOKeHHH Pycckoil mmardopmsr
(Kysnenosa, 1965; MecexuukoB, 1989), nocnenoBarenbHoCcTh U aMiuiutyga T-P coObiTuit
(CazonoBa, CaszonoB, 1967; Sahagian et al., 1996). MukpoOGeHTOC, 1 B OCOOCHHOCTH
dopamuHuepbl, IMHUPOKO HCIOIB3YIOTCA Ul  PEKOHCTPYKLUH  Iale000CTaHOBOK.
PacnpocTpanenne MHKpOOEHTOCAa KOHTPOJIHMPYETCS MHOTMMH (aKTOpaMH, TaKUMH Kak
ITyOrHa, COJIEHOCTb, THUIl 0CaJIKa, a30BbIM COCTaB, TMAPOJUMHAMUKA U TeMneparypa (Walton,
1964; Huxutenko, 2009; u 11p.), a Taxxe u pacctosauem ot 6epera (borosenos, 1983). Ananuz
Mopdorpymni  popamuHudep, KOTOpbIE HANpsIMyI CBA3aHHBI C O00pa3oM JKU3HU U
Tpoduueckumu crparerusimu (Nagy, 1992; Tyszka, 1994; Nagy et al., 2009 u ap.), momoraer
IPU PEKOHCTPYKIMH YCIOBUH CPEbI.

B Hacrosimelr paboTe NpencTaBICHbI PE3yNbTaThl IMaJ€03KOJIOTHYECKOrO aHajau3a
MOCJIeIOBATENIbHOCTU coo0IIecTB opaMUHU(pEp MO3IHEro KeoBes, okchopla U paHHETo
KUMEpUIKa, TOJy4YEeHHble Ipu u3ydeHuu paspe3a MaxkapbeB (IToBomkbe, Pycckas
wiargopma). Panee ans aToro paspesa ObUIO NPEIOKEHO JAETalbHOE pacwieHEHHE I10
aMMoHUTaM u nocyioiiHoe onucanue (Hantzpergue et al., 1998). I1o sToit myOnukanuu gaercs
HyMepalus M IOCIEN0BaTeIbHOCTh CIIOEB, a TAaKXE YBA3KAa MHUKPONAJIECOHTOJIOTHYECKUX
00pa3IoB C aMMOHHUTOBBIMU 30HAMH.

IIpy naneo’KoNOrMuecKnX HCCIEIOBAHUIX B KaueCTBE OCHOBHOM ONEPAallMOHHON
eAMHULIBI ObUT BbIOpaH pol. Accoruanuu GpopamMuHH(eEp U3ydalauch MOITYKOIMUYECTBEHHBIMU
METOJlaMH, C yueToM paHee onyonukoBaHHbIX AaHHBIX (Nikitenko and Khafaeva, 2000). s
aHanM3a WU3MEHeHuil B coolmectBax (GopaMuHU(DEpP CTPOMWINCH KpUBBIE JAUHAMHMKHU
TaKCOHOMUYECKOT0 Pa3HOOOpa3us, OIEHMBAJIOCh OTHOCUTEILHOE COOTHOILIEHHE TAaKCOHOB
MeX1y co0Oi Ha pOJOBOM M CEMEHCTBEHHOM YpOBHSX. Takke NpOBEAEH aHalIN3
nocjuenoBaTeIbkHoCTH Mopdorpynn (popaMuHUdep, OCHOBAaHHBIM HAa THUIH3ALUHU TPYII 10
MopdoornueckuM npuzHakam pakoBuH (Nagy, 1992; Tyszka, 1994; Reolid et al., 2008; Reolid
2012a). B koHIe KeisioBesS W KHMEPHJDKE M3yUYE€HHOrO paifoHa ObUIM BCTpPEYEHbI TpU
ATOJOTMYECKUX THUMa OeHTOCHBIX Qopamunudep: (1) osmnudayna, (2) HentyOOKO
norpyxarorasicss uapayHa u (3) IpeArnosoKUTEIbHO IITYOOKO Morpyxaromasics napayHna u (4)
IUTaHKTOHHBIE (hopaMuHudepsl. Takke U3ydainch COOTHOLICHUS popaMUHHU(Ep C pa3IudHbIM
COCTaBOM CTEHKH pakoBuH: (1) KambuUTOBBIM, (2) KalbLIUTO-aparoHUTOBBIM, (3)
BbICOKOMAarHe3uajabHbIM KaJbIIUTOBBIM.

221


mailto:clementinecolpaert@gmail.com
mailto:clementinecolpaert@gmail.com
mailto:clementinecolpaert@gmail.com
mailto:clementinecolpaert@gmail.com
mailto:clementinecolpaert@gmail.com
mailto:NikitenkoBL@ipgg.sbras.ru
mailto:KHAFAEVASN@ipgg.sbras.ru

B pesynbrare mpoBeneHHBIX HCCIICOBAaHUI accomualiii B pa3pese MakapbeB (Bepxu
KEJUIOBES — HWKHHUA KUMEPHJK) YAallOCh BBIACIUTH MATh KPYIMHBIX ATAloOB pPa3BUTHS
coobmiects (Puc.).

Konen kessioBest — nepBasi I0JI0BUHA paHHero okcgopaa. B 3To Bpems ormeuaercs
MIOBBIIIIEHUE YPOBHS MOps. B mo3mHeM kemtoBee 6Mopa3HO00pa3re OTHOCUTEIBHO HEBBICOKOE
U 3HAYUTEIILHO yBEIMYHMBACTCS B paHHEM OKcdopae. Bricokoe OmopazHooOpazue u oduiue
Epistomina cBuneTenbCcTBYeT 00 00CTaHOBKAX BHEIIHEH yacTh BepxHei cyonmuropanu (Gupta,
2003; Oxford et al., 2002; Reolid, 2003). O6wmme Ophtalmidium, oO6nagaroIAX
HernepOPUPOBAHHOW BBICOKOMAarHe3MalbHOW PaKOBUHOMW, MPEMSATCTBYIOIICH ra3000MeHy B
Bozie (Boudchiche and Rugget, 1993) mpeamonaraer MENIKOBOTHYIO OOTaryr0 KHCIOPOIOM
NaJIe000CTaHOBKY C HU3KOW COJICHOCTBIO, TaK Kak oTHomeHne Mg/Ca B BOjI€ CHIIBHO 3aBUCHT
0T TeMIepaTypsl BoabI 1 coneHoctu (Jenkins et al., 2000; Branson et al., 2013)

Konen panHero oxkdgopaa — Ha4yayo cpeaHero oxkcgopaa 03HaMEHOBAHO KPYIHBIM
perpeccuBHbBIM coObITHEM (Sahagian et al., 1996), coBnanaronmM co CHUKEHUEM TeMIIEpaTyp
(Riboulleau et al., 1998). D10 coObITHE CHIBHO IMOBIUSIO Ha coobmiecTBa GopaMuHHED.
buopaznoobpasue u konmuecTBo hopamuuudep oueHs Hu3koe. CoobmiecTra hopamuandep Ha
oonee yem 95% mpencrarieHo 3MupayHOH U KaJbIIUTOBO-apParOHUTOBBIMH (POPMaMH, YTO
CBHUJICTEJILCTBYET O TOM, YTO DPErPECCHMBHOE COOBITHE TIPUBEIIO K PE3KOMY H3MEHEHUIO
NaJIe000CTaHOBOK, U B YACTHOCTH TMOJIOKEHUIO OKHCIUTEIbHO-BOCCTAHOBUTEILHON TPAHUIIBI
BONMM3M Ha OacceiiHa.

Cpennuii oxcdopa OXapaKTepU30BaH HETPEPbIBHON TPaHCTPECCHUEH.
TakcoHomuueckoe pazHooOpaszve B COOOIIECTBaX pe3ko yBenuuuBaerca, u Ophtalmidium
HAYMHACT UTPATh 3HAUYUTEILHYIO POJIb, YTO CBUICTEIBCTBYET O OOTaThIX KUCIOPOIOM U XOPOIIIO
adpUPYEMBIX YCIOBHSX cpelnpl. B 3TO Bpemss Ha W3YyYCHHOH TEPPUTOPUH MOSBISIFOTCS
wiaHkToHHble  popamunudepsr  (Globuligerina) W HauuMHAIOT  JAOMHUHHUpPOBarb B
dopamMuHU(DEpPOBBIX accoNMANMsIX B KOHIIE cpemHero okcdopma. Bmecre ¢ atum
YBEIUYMBACTCS JIOJIsI HENTYOOKO Morpyxaromieiics napayHsl popaMuHUdeEp, 9To CKOPEe BCETO
OTPaKaeT OTHOCHTEIBHO IITYOOKOE MOJIOKEHHE OKHCIUTEITHHO-BOCCTAHOBUTEILHON TPAHUIIBI
U KpuTtuueckuil ypoBeHb kucinopona (Gupta, 2003). OOmenpuHsTa TOYKa 3pEHUS, UYTO
TUTAHKTOHHBIE (POPaMUHU(EPHI MOTYT CYIIIECTBOBATH M B METTKOBOJHBIX 00CTaHOBKaX (Samson
et al., 1992). TloBblmieHne ypoBHS MOpsl ¢ CpeaHeM oOKcdoplae CKopee BCEero MpHUBENO K
u3MeHenuto mupkymsiun Box (Oxford, 2004) u maneorerpadun. B TeueHue cpemnero
okcdopa TOBBIIIEHHE YPOBHS MOPS U TeMIEpaTypbl BOIABI JTOCTHTAaeT CBOETO MaKCHUMyMa
(Riboulleau et al., 1998). I[IpoHukHOBEHHUE TEMIBIX MOPCKUX TeueHU B bopeanbHyto 061acTb
MOT OBITh BO3MOXEH ONlarofiapsi OTKPHITHIO BOJHOTO KOPUAOPA, KOTOPBINA OIaronpusiTCTBOBAI
MacCOBOMY MEPEHOCY TUIAHKTOHHBIX GopamuHudep u3 Teruca, a TakKe MOSBICHUIO MHOTUX
HOBBIX OEHTOCHBIX (hOopM B paiioHe pa3pe3a Makapres.

IMo3anmii  oxkcdopa oxapakTepu3zoBaH KpU3UCOM cooliiecTB  (GopamMuHudep
(Nikitenko, Khafaeva, 2000), koTopbIit 0COOEHHO SIPKO TIPOSBHUIICS B KOHIIE OKC(HOpIa U Havdae
KUMepu/pKa. B KoHIle cpeiHero M Hadaje BEpXHEro okchopia NMPOUCXOAWUT 3HAUUTENBHOE
KOJIMYECTBEHHOE CHIDKEHUE TpencraButeneid poaoB Ophthalmidium w Globuligerina w
cemeiictBa  Ceratobuliminidae. 3arem cieqyeT  HE3HAauUUTENBHOE  BOCCTAHOBJIICHHE
KOJIMYECTBEHHOW TIPENICTaBUTENbHOCTH (popamuHudep, CBA3aHHOE ¢ TpaHCTpeccuei. Bropoi
dTam KPHU3UCa, IPUXOASIIUIACS Ha BTOPYIO MOJOBHHY MO3AHETO OKchopraa, XapakTepusyeTcs
OYEHb PE3KUM CHHKEHHEM TaKCOHOMHYECKOTO pa3HOoOpasus, 3a
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HCKIIIOUCHHEM (DOpM OYEHBb TOJEPAHTHBIX K M3MEHEHHSIM Cpe[bl, TAaKUX Kak Epistomina, nnn
rnyookonorpyxatomieiicss undaynel  (Lenticulina), KOTOpble SIBISIOTCS ~ TaKCOHAMH-
OIMOPTYHUCTAMH, PE3KO JOMUHHUPYIOIIMMH [TOCIIE 3HAUUTEIBHBIX N3MEHEHUH CPE/IbL.

W3menenus B coobmectBax (opamuHudep MOIIM OBITh BBI3BAHBI YBEJINYCHHUEM
CKOPOCTH OCAJIKOHAKOIUICHHSI B TEYCHHUE TIEPEX0/1a OT TPAHCIPECCUBHOTO MAKCUMYMa CPEIHET0
okcopaa K perpecCHBHOMY COOBITHIO B Havajie mo3nHero okcdopaa (Sahagian et al., 1996).
DTO MpUBEJIO K 3HAYUTEIHHOMY YBEJIIMUYEHHIO TIOCTYILICHNS OPTaHUYECKOTO BELIECTBA, a TAKKE
YBEJIMYCHUIO €r0 NPOAYKTHBHOCTH. B 23T0 Bpems Hadanu (OpPMUPOBATHCS YEPHBIC
BBICOKOYITIEPOIUCThIE TJIMHBL. B TNPHIOHHBIX BOIAX pE3KO COKpAIaeTCsl COAep)KaHue
KHCJIOPOJIa, YTO BBI3bIBAET Mcue3HOBeHHE Ophthalmidium n GONBIIOrO KOJMYECTBA APYTHX
TaKCOHOB.

Pannuii KMMepHIK XapakTepu3yeTcsi CTaOWIBHBIMU OOCTaHOBKAMH C MEUICHHOM
pa3BHBAIOIIEIHCS TpaHCTpeccMeid M CTaOWIBHBIMHM TOBBILICHHBIMU TeMIeparypamu. B
cooOmiecTBax KHMEPIDKAA yBEIMUMBAaeTcs KoinmuecTBo ¢opm uHbayHbl. [locne kpusnca
TaKCOHOMHYECKOE pa3HooOpa3ue ¢(opamMuHH(Ep HAYMHACT BOCCTAHABIMBATHCS TOJBKO B
TEYCHUE BTOPOi (ha3bl paHHETO KMMEpPHUIKA.

Pa6ora Beimonuena npu nogaepxke POOU (mpoekt Ne 14-37-00030), PODU rpant Ne 13-05-
00423.
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SHELL MORPHOLOGY OF CRETACEOUS PLANKTONIC FORAMINIFERA AS A
TOOL FOR MODELING A PALAEOENVIRONMENTS

Kopaevich L.F., Gorbachik T.N.
Moscow State University (MSU), Moscow

BBenenue. DBomonus mIaHKTOHHBIX (opamuaudep (I1P) Ha NpOTHKEHUH MEITOBOTO
NeproJIa XapaKTePU3yeTCsl YBEIMYCHUEM TAKCOHOMUYECKOTO pa3HO00pa3usi M yCI0KHEHHEM
Mopdostornn  pakoBuHBL. Ha NpOTSHKEHMM MENOBOTO IEpUOoJa BBLICIAETCS HECKOJIBKO
AMU30/I0B aIAIITUBHOM PaIHAIlUH TPYIIIIBL, U1 KOTOPBIX TUITMYHO MOSIBJICHUE HOBBIX TAKCOHOB
U YCIOXXHEHHE MOP(OIOTUH PaKOBUHBI — MOJIUTAKCOHHBIE MHTEpBaNbl. [Iponecc nossiaeHus
PaKOBHH CO CIIOKHOU MOP(HOIIOTHEH HOCHII TOCTYATENbHBIN XapaKTep, 0THAKO, OH HE SIBIISLIICS
HenpepbIBHBIM. [locTynarenbHblii TpeHJ HapyIIAICs KPaTKOBPEMEHHBIMH WHTEPBaJIaMHU
COKpAIlleHUs] TaKCOHOMHYECKOro pazHooOpasus IIdD, a B accoumamusax — mpeolragaHueM
PAaKOBUH C NMPUMUTHBHBIM THUIIOM CTPOSHHS — OJIMTOTACOHHbIE MHTepBasibl. OHHU CBS3aHBI C
HapyIICHHEM MPHUBBIYHBIX APAMETPOB CPEbl, K YUCIy KOTOPBIX B MEPBYIO OYEPEb MOXKHO
OTHECTH YCJOBUS HHU3KOro coziepxkanus kucinopopa (OAE), a takke ¢uyKkTyauuu
TEMIEPATYPHI U KOJICOAHUS YPOBHSI MOpPS, TO €CTh U3MEHEHMSI ITTyOUHBI. OacceiiHa. Y Ka3aHHbIE
Mopdosiornueckre HM3MEHEHUSI B CTPOCHMH pakoBuH [I®, Takum 00pa3oM, MOXKHO
UCTIOJIB30BATh JIJIsl MOJICTIMPOBAHNS TTAJIE000CTAaHOBOK.

Marepuaa u Meroamka. MartepuajaoMm sl HACTOSIIEH ITyONMKAlMKM TOCTYXKUIN
00pa3ibl U3 MenoBbIX pa3pe3oB Kpsimcko-KaBkasckoro pernona. Mcmonb30Banuch Takke u
JUTEpaTypHBIC MaTepHajbl, MOCBAIICHHbIE NpoOieMaM CBSI3M MOPQOIOTUN PAKOBUHBI C
naneookeanosornueckumu oocranoskamu (Keller et al., 2001; Keller Pardo, 2004; Coccioni et
al., 2006; Petrizzo, 2002; Petrizzo, Huber, 2006 u MHoTHe Apyrue aBTOPHI).

1. TlosiBjieHHe TaKCOHOB C BBITAHYTBIMH KaMepaMH CBHIETEIbCTBYET O
NepHoINYeCKOM BO3HHKHOBECHMHU 00CTAaHOBOK AeduunTa kucaopoaa — coobitue OAE 1 n
IBTPO(PHBIX BOAHBIX MaCC.

la. Mopdosorus paxkopun II® Ha nporskenun Oappema-anrTa. OTOT
cTparurpaduyecKkuii HHTEPBaJI CBSA3aH C MEPHOANICCKUM MPOSBICHHEM 00CTaHOBOK JeduInTa
kucinopona — OAE 1la-c. Ha mporsokenun storo stana B pa3Butuu [IdD dukcupyercs
NEePHOANYECKOE TIOSBICHHE,  BpEeMEHAMH JIOMUHHUPOBAHHE TAKCOHOB C CHUIIBHO BBITSHYTBIMU
KaMepaMu TociietHero 00opoTa. [1epBblif UMITYIbC CBSI3aH ¢ TpaHHIEH roTepuBa U Gappema
(3ouna Hedbergella sigali—H. intermedia), xorma momoOHbIe (GOPMBI MOSIBUIKNCH B COCTABE
rpynnel Muricohedbergellids u Hedbergellids (puc. 1, ¢ur. 1-3). DToT MMmynsc oTBeyan
m3okcuiiHoMy coObituio «FARAONIY, mposiBieHHE KOTOPOTO CIIOCOOCTBOBAJIO TaKXKe
nosiBieHuto u auBepcudukanun poaa Clavinedbergella na nporsxkenun 6appema—arnra.

Crenyromuii UMIyJIbC PE3KOTO YBEIMUEHUSI TAKCOHOMHYECKOro pasHooOpazus [1D ¢
BBITSIHYTBIMH KaMepaMH COBMaJ ¢ mposiBieHueM coObiTus «Selli» (Hauamo anra). TakcoHbI
NOSBWINCh B PA3IMYHBIX MOP(DOJOrHMYECKUX TpPYIax: CpPeAd TPOXOUIHBIX pPAKOBUH
(hedbergellids), mranocnupansusix (globigerinelloidids), o6nagaromux cMelmIaHHBIM THIIOM
naBuBanus (leupoldinids u schackoinids (puc. 1, ¢ur. 4-6). YV npencraBureneit
aHocrimpaibHbIx (opm (globigerinelloidids) penko Habmonaercs yanmuaenue kamep. Yaie
CpeIu HUX BCTPEYAIOTCS 0COOM C pa3/IBOEHHOM MocieHel KaMepoi, KoTopas UMeJla TOHKYIO
CTEHKY M CITy)KHJIa TUTaBaTeIbHBIM ITy3bIpeM. Martepuansl 1o paspe3am Kpeima u CeBepHOTo
KaBkaza Takxe JeMOHCTPHPYIOT BCIUIECK Pa3HOOOPa3Hs U KOJMUECTBEHHOTO JOMUHHPOBAHUS
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Puc. 1. Pakosunvt niankmounnvix gopamunugep (epynna hebergellids) uz noepanuunvix
omnoxcenuti eomepuea u oappema; ¢gpomo I1-3—coovimue «FARAONIY; ¢pomo 4-6 u3
anmckux omnodicenutl, covvimue «SELLL» (no Coccioni et al., 2006). Mepuas nuneiixa

100um)

dbopm ¢ ymnHEHHBIMU KamepaMu B panHeM ante — Leopoldina, Clavihedbergella, Blowiella.
comnpsixeHHoro ¢ coositueM «SELLI» (I'op6aunk, 1986).

2. YcTaHOBMBIIMICH K TEPMHHAJIBHOMY aJIb0y TeIUIbIH KJIMMAT CIOCOOCTBOBAJ
NOSIBJICHHIO HOBBIX MOP(OTHUIIOB B cocTaBe kKoMIiekcoB IId. Dpomrous MOPPOTUIIOB CO
CIIOXHOU Mop(oIoTHel paKoBUHBI ObLIa ocTaHoBIeHa coOobiTHeM OAE 2.

2a. Mopdosorns pakoBuH II® Ha mpoTsizkeHUM MO3/Hero ajbda-ceHomana. K
Havalry Mo3aHero anpba y TpoxounmHeix [1D yxe chopmMupoBaINCh OCHOBHBIE MPU3HAKH,
XapaKTepU3yOIUe pa3InyHble TaKCOHbl, K HUM MOXHO OTHECTH: THIl CTPOCHHUS PAKOBHHBI,
CTPOCHHE CTEHKH, XapakTep nepudepruyeckoro kpas, MOp(hOoIoTHui0 YCThsl U YMOMIMKATIHLHOU
o0acTH, CKyJIbITYpY, hopMy kamep. B mozaHem ansbe u panHeM ceHoMaHe nipeobinaganu [1D
C PaKOBHHAMH JIBYX THUIIOB CTPOEHHSI — CIIUPATHLHO-KOHUYECKHM H CITUPATHHO-TIOCKOCTHBIM.
Cpenu cnupaibHO-KOHHYECKHX PAKOBUH OBICTpO 3BOJrONMOHMpoBanu p. Thalmanninella n
Rotalipora. Ha npotsbkeHun anbba-ceHOMaHa y 3THX POJIOB B Mpoliecce GpUIOreHeTHIecKoro
Pa3BUTHS IPOUCXOAUIIO: U3MEHEHHE (POPMBI KaMep, pacliupeHre YMOUINKYca, 00pa3oBaHHe.
IIOBHBIX JIOMOJHUTEIBHBIX YCThEB, TOsiBIeHHe mepudepuueckoro kmis (Vishnevskaya,
Kopaevich, 2008; puc. 2).

[NosiBEBIIMECS HA TPOTSHKEHUH MTO3HETO allb0a-paHHETo CeHOMaHa MOP(HOJIOTHIECKHE
NPU3HAKU  CIIOCOOCTBOBAJIM AKTUBHOMY IIPUCIIOCOOJIEHHIO K  YCIOBUSIM — HeNardali.
JlomoTHUTENbHBIE YCThSI W KPYITHBIE TIOPHI OOJIETYaId PAaKOBHHY M YIYUIIATH COOOIIECHHUE
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[IMTOTUTIa3MBbI ¢ BHEITHEH cpenoid. CKyIbITypa B BUJE KUJICH, OyrOpKOB, MEJIKUX IIUIIOB, pedep
(mocnennee y Costellagerina) crmocoOcTBOBaIO  yBETHMUEHHUIO ILIOMIATH [MOBEPXHOCTH
PaKOBUHBI, €€ JIy4llleMy CIEIUICHUIO C OKPY’XKalolleil BOAHOW TONIIEH M MOBBIIIAIO €€
CIOCOOHOCTH K (PJIOTAIUH.

Puc. 2. Paxosunwt pooa Thalmanninella uz epynna rotaliporids; 1a — dopsansuas cmopona,
1b — 6u0 ¢ nepugpepuuecrozo kpas; 1c — ymbunuxanvnas cmopona, 1d — dononrnumenvhvle woGHbIE YCMbs
y Thalmanninella. Bce paxosunet uz paspeszos K0zo-3anaonozo Kpvima. Mepnas aunetixa 100 um

20. Crpykrypa komiuiekcoB II® Ha rpaHune ceHOMaHa M TypoHa. Mopckue
OTJIO’)KEHUS MO3JHECEHOMAHCKOIr0 U PaHHETYPOHCKOI'O BO3PACTOB HMMEIOT JMTOJIOIHMYECKUE,
(dayHuCTHYECKHE M TI'€OXMMUYECKME XapaKTePUCTUKH, YKA3bIBAIOIME HA CYILECTBOBAHUE
o0cTaHOBOK neduiuTa KUciopoaa B BogHOU Toime MupoBoro okeana (OAE 2). B cocraBe
kommiekcoB I1d npousonuin M3MEHEHHWs, NPUBEAIINE K HMCUE3HOBEHUIO BBICOKO
cnenuanu3poBanHbix Thalmanninella u Rotalipora.. ®opmber ¢ Gojee HTPUMHUTHBHON
mopdosorueit muHOBam 3TOT pydex (Hedbergella, Whiteinella, Praeglobotruncana,
Heterohelix). B ciyuae, koraa 30Ha KHCIOPOJHOIO MUHUMYMa 3aTparvBaiia 3y(QOTHYECKYIO
30HYy, coxpansutuch Jjuiib meiakue Heterohelix, Hedbrgella, a taxxe npencraButenu 1D ¢
CHJIbHO BBITSHYTBIMH KamMepaMu, OTHocsrecs: K poxy Schackoina. IMorpanudnblii ceHOMaH-
TYPOHCKUH MHTEpBajl SIBISUICS TUIIMYHBIM OJUIOTAaKCOHHBIM 3TanoM B pazButuu [P ¢
JOMUHUPOBAaHWEM NPUMHUTHBHBIX TaKCOHOB. YMEHBIICHHE pa3HOOOpasusi CBS3aHO C
BBIMHpaHHeM rpymibl rotaliporids.

3. Pacmmpenue ImIOmMAIM MOPCKMX AaKBAaTOPUil M  Temblii  KJIMMAT.
CIOCOOCTBOBAJIN  YCJI0KHEHMI0O  Mop¢osorun  pakoBunbl II® wu  pocry mx
TAKCOHOMHYECKOro pasHooOpa3us. OTa CUTyaluss U3MEHWIACh B MOTPAaHUYHOM CaHTOH-
KaMIIaHCKOM MHTEpBAJI€ B CBA3H C TI00aJbHBIM MOXOJIOaHUEM KIIUMaTa.

3a. Mopdoaorus pakoBuH [1® Ha npoTs:KeHUM cpeAHEro TYpoHa-CaHTOHA. DTOT
9Tal OTBEYAIOT MOSBJICHHIO W PACLBETY TPyIIbI Marginotruncanids, y KOTopoii MOsSBUIKCH
3HaUUTENbHbIE MOP(OJIOTHYECKUE U3MEHEHUs: (opMa pakoBUHBI U (opMa KaMmep, CTpPOECHUE
yCTheBOrO ammapara u mnepudepudeckoro kpas. dopma pakoBuHbI y Mmarginotruncanids
BeCbMa pa3HOOOpa3zHa: OT JAO0P3albHO-BBIMYKJBIX J0 YIUIOUIEHHBIX W yMOWJIMKAIbHO-
BeIMYKIBIX. [IpeacraBurenu poma Marginotruncana oGmamanu 0p3ajbHO-BBHITYKIONW WA
VIJIONICHHON PAaKOBUHOW C JBYMSI XOPOIIO BBIPQKCHHBIMU IapAJUICTBHBIMH KWISIMH. Y
HEKOTOPBIX BUIOB OJMH M3 KUJIEH MOT OBITh BBIpaXKEH ciadee U COCTOSTh U3 BBITSHYTHIX B
JVMHAIO OTJENBHBIX ITYCTYJ, MHOTJIa KWJIb MOT OTCYTCTBOBaTh Ha IMOCieIHUX Kamepax (M.
coldreriensis). HekoTopbie BUABI UMENH OIWH KWJb, YTO JaJ0 OCHOBAHUE BBIICIUTH UX B
camocrostensHbIN poxa Sigalitruncana Korchagin (S. sigali, S. schneegansi, S. marianosi, S.
angulata). YcosepiieHcTBOBaJICS YCThEBOW ammapar 3a C4eT pacIlupeHHs YMOWINKAILHOTO
OTBEpPCTHS, KOTOpOE MpPUKpbIBaTOCh mopTHkamMu (puc. 3). OOmiee TaKCOHOMHYECKOE
pasHooOpaszue [IP B TypOH-CAaHTOHCKOM HHTEpBaJieé MO3BOJSAIOT OTHECTU €ro K paspsany
MOJIUTAKCOHHBIX. DBOJIOIHS TYPOH-CAaHTOHCKUX [1D pa3BuBaiach Mo MyHKTYaTHCTHIECKOMY
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CLIEHApHIO Y BBICOKO CIIELMAIM3UPOBAHHBIX TAKCOHOB M 10 TpalyaIlCcTHYeCKOMY — Y GopM ¢
NPUMUTHBHOI Mopdoorueil. BICOKOro TaKCOHOMHUYECKOTO pa3Ho00pa3usi 1OCTUT AN B 3TOT
HEpUOJI TeTepOresIMIUAbl, CPeAM KOTOPbIX MHOSBMIIMCH CKYJIbINTHPOBAaHHBIE (OPMBI pojia
Sigalia.

Puc. 3. Cmpoenue ycmova u pasmuunas ¢popma paxosunvl y 11D epynnovl

marginotruncanids: 1 — ycmoe npuxpwimoe nopmuxamu y p. Marginotruncana (gpomo uz Robaszynski
et al., 1984); 2a, b — pakosuna ymbunuxaibHo-guinyKas, co conuxcenuvimu kusmu, 3a,0 — pakosuna
00P3aNbHO—BbINYKAAA, ¢ O8YMA KUMAMU, 4—paKoguHa YNIOWEHHAA ¢ WUPOKO PACCMABIEHHBIMU KUIAMU
(¢ue. 2-4 uz paspeszos FOz0-3anaonoeo Kpvima). @ue. 1. X800; Meprnas nuneuxa 100um

30. U3smenenuss mopgdosiorun paxkopud IId Ha rpaHume CaHTOHA W KaMIaHA.
CrnenyrommMm 3aMeTHBIM pyOeXoM B HCTOPUM pa3BUTUS paccMaTpuBaeMoi rpymmbl [1D
SIBJISUICSL TIOTPAHUYHBIN CAHTOH — KaMIIAHCKUW MHTEPBAJ, C KOTOPHIM CBSI3aHO MPOSIBUBIICECS
BO MHOTHX akBaTtopusx MuposBoro okeana rmoxononanue (Vishnevskaya, Kopaevich, 2008).
[Tagenue pasHooOpasusi [ID, cBsI3aHHOE C OTHOCHUTENBHO OBICTPHIM BBIMHpPAHHEM
OOJIBIIIMHCTBA MPEICTABUTENICH TpyImbl marginotruncanids, 6bICTPO CMEHHIIOCH MOSIBIICHHEM
U TUBEPreHIINEeil HOBBIX POJIOBBIX TAKCOHOB TpyIibl globotruncanids.

4. PacmmpeHde 30H TYMHIHOr0 KJMMAaTa Ha MPOTSKEHUH KaMIIaH-
MaaCTPUXTCKOr0 BpeMeHH M TJI00AJTbHBIH MMIYJIbC MOTEIUIEHHSI B TEPMHHAJIBHOM
MaacTpUXTe CHocOOCTBOBAIU BBICOKOMY TAaKCOHOMHUYECKOMY pa3HooOpasuio II®D. B
KOHIe dTana — «Benkoe Me3030lickoe BBIMMPaHHe».

4a. MopdgoJioruss pakoBunbl [1® B kaMnaH-MaacTPUXTCKOM HHTepBJae. s
KaMITaH-MaacTpuXTckux [1D xapakTepHO coueTaHue B pa3IMYHBIX BApHAHTAaX BCEX MMPU3HAKOB,
XapaKTEPU3YIOMUX BBICOKOCTICIIMATH3HPOBAHHBIC TAKCOHBI: 3aMEHa MOPTHKOB HA TETHWILITY B
ycTheBoM armmapare Globotruncana (puc. 4, ¢wur. 1), mmmnsl 1 BEIpOCTH HA KOHIIAX KaMep Y
Radotruncana (puc. 4, ¢wur. 2), KOHHYECKas BBINTYKIOCTh JOP3ILHOH CTOPOHBI Yy
Contusotruncana (puc. 4, ¢ur. 4). J[ns MaacTpuxTa XapakTepHO HNPUCYTCTBUE BUIOB poJia
Abathomphalus, o6namaBiiero y3kuM yMOWIMKAJIBHBIM YCThEM C TETHIUIOW, peOpHcTOM
CKYJBOTYPOH M ABYMS IIMPOKO PACCTaBIEHHBIMH KWJISAMH. AKTHBHO 3BOJIOLHMOHUPOBAIN
OeckueBbie TakcoHbl. Tak, oT ponaa Archaeoglobigerina mpowusoren pox Rugoglobigerina co
CKYJBNTYpPOH B BHJIE SBHO BBIpaK€HHBIX pebep (puc. 4, ¢ur. 3). DroT pox noctur
MaKCHUMaJIbHOTO TaKCOHOMHUYECKOTO Pa3HOOOpas3vs B MAacCTPHXTCKOM BeKe, KOTJa OT HEro
NPOM30IIUIO HECKOJIBKO OTBeTBICHMI — Bucherina, Rugotruncana, Trinitella u Plummerita. B
cepeliMHE KaMITAHCKOTO BeKa OBICTpO yBenuumioch pasHooOpasuwe Globotruncanella ¢
YIJIONICHHBIMHA KaMepaMH, OJHU KHJIEM U YCThEM C MTOPTHKAMH. BBICOKOTO TaAKCOHOMHYECKOTO
pa3sHo0Opa3usl JOCTUTAIOT IJIAHOMAIMHU/IBI M T€TePOTeNIUIU/IbI, CPEAN KOTOPBIX MOSBIISIOTCS
MyJbTecepruaibHble TakcoHbI - Pseudotextularia, Racemiguembelina, Ventilabrella. Kammnan-
MaacTPUXTCKUI HWHTEpBaJ, TAKMM 00pa30M, XapaKTepH30BaJCS I'PaayaTUCTHUYECKHUM THUIIOM
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9BOJIIOIIMU U SIBJISUICS TOJHMTAKCOHHBIM 3TaliOM B Pa3BUTHU TJIOOOTPYHKAHH[, KOTJa HX
pa3HooOpasue ObUT0 HAUOOIBIIIIM.

Puc. 4. Mopgpomunvr kamnan-maacmpuxmcxkux IID. 1 — ycmve ¢ meeunnoii y pooa
Globotruncana; 2 — swpocmur kamep y p. Radotruncana (no Robaszynski et al., 1984); 3 — poo
Abathomphalus, ymburukanvras cmopona, yniowennas pakosuna, Kui Wupoko paccmaeiensi; 4 — poo
Rugoglobigerina, nepugpepuueckuii xpaii, pebpucmasn paxosuna, 5 — poo Contusotruncana, xonuuecku
8bINYKIAsE 00P3aibHasi cmopona (Que. 3—5, Bocmounwiti Kpoim, paspes . Knemenmoesa). Meprhas auneiika
100pum
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Pox Tournayellina Bxoaut B cocta mojacemeiictea Tournayellininae Reitlinger, 1996
cemetrictBa Chernyshinellidae Reitlinger, 1958, emend Lipina, 1965 (Jlununa, Peiitiunrep,
1996). IToacemeiictBo Tournayellininae 0ObeAMHSIET IPUMUTHBHBIX TYPHEHEIUTH, UMEIOIINX
Mop(hoornuecKrue Npu3HaKu OJM3KHE KaK CEeNTarJoOMOCIUPaHeIIaM, TaK U YePHBIIINHEIIIAM.
Tumosoit Bua T. vulgaris u mapaTHIBl MPOUCXOAAT M3 BEPXHETYPHEHCKOTO MOIBSApyca
HIbKHero kapOona (Jlunmua, 1955). IlpencraBurenu poma Tournayellina mosBisitorcst B
cpenHeM (pameHe U pacrpoCcTpaHEeHbl B TYPHEHCKOM spyce, IOATOMY OHH UMEIOT 3HAUE€HHUE [
cTpaturpaduu NOTPaHUYHBIX OTIIOKEHUSAX JIEBOHA U KapOoHa. B cocTaBe pojia B pa3Hoe Bpemst
onucaHo 12 TakCOHOB BUIOBOTO W IMOJBHUIOBOTO paHra (puc. 1). AHammu3 MOpP(HOIOTHIECKUX
MPU3HAKOB TO3BOJIMJ MPOBECTH PEBU3UIO MX POJOBON NMPHUHAUICKHOCTUA U MPEIIOKUTH IS
HEKOTOPBIX M3 HUX HOBbIE HANMEHOBAHUSI.

Takconomuueckuii ananus. Bux Tournayellina minima Pojarkov in Ilypkun u ap.,
1961 umeer nBa 000poTa, paBHOMEPHBIE IICEBAOKAMEPHI TOCTEIIEHHO BO3pacTalollue B
BBICOTY, pa3JelICHHbIE KOPOTKUMH TMepekuMamu. JlaHHble MOpQOIOTUYECKUE TPU3HAKU
MO3BOJISIFOT pacCcMaTpWBaTh STOT BUA B cocTaBe pona Septaglomospiranella. Tournayellina
vulgaris forma robusta Brazhnikova, 1971 in BpaxuukoBa, Baosenko, 1971 He sBusieTcs
MPUTOJHBIM KaK WH(GPaBUIOBOE Ha3BaHWE, ONMMUCAaHHOE mocie 1961 r. Dra dopma, cyas mo
KpPaTKOMY OIMCAaHHMI0O M H300paKCHUsIM, COOTBeTCTBYeT BHAy T.pseudobeata. T.insueta
Postojalko in ITocrosiko u ap., 1999 uMeeT 0TYETIMBYIO YEPHBIIINHEIUIOBYIO CETMEHTAIHIO B
nocJie/IHeM 000poTe, MO3TOMY cKopee mnpuHaiexkutr poxy Eochernychinella. T. beata
pseudobeata Reitlinger et Kulagina in KouyerkoBa u ap., 1987 CyIuecTBEHHO OTIMYACTCS OT
OCHOBHOTO BHJa TOJIIWHON CTEHKH, OOJiee NMPUMUTHBHOW CeNTAIlMeil, MCHBIIUM YHCIOM
KaMmep, CTpaturpauueckuM paclpocTpaHEHHMEM U paccMaTpuBaeTcs HaMH  Kak
camocTositenbHbId Bua, kKak (Kalvodaetal.,, 2015). T. solida Ganelina, 1966 ornuuaercs
OospmUM  YHCIOM 0o0opoToB  (mo 3,5), uMeeT TPYyOO3EPHHCTYH) CTEHKY H TIO
MOP(]OIIOTHUECKIM MTPU3HAKAM COOTBETCTBYET poay Eomstina Lipina, 1989. T'onotumn Buna T.
fastuosa Postojalko in TIlocrosmkou ap., 1999 xapakrepusyeTcss CHIBHOM3MEHYHUBBIM
HaBHBaHHEM C TCHJICHIIMEH K BBIIPSIMIICHHIO, YTO COMIKaeT NaHHbIi Bua ¢ Rectotournayellina
elegans Lipina, 1965. Tournayellina pentacamerata u3BecTHa MO0 H300PaKEHHIO OTHOTO
sk3eMIuIsipa w3 MpaHa W oTiaH4YaeTcs CTpaturpauueckuM pacrnpoCTpaHEHWEM B HHU3aX
BU3EHCKOro sApyca.
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JIOMaCTHOMU HWJIM HCHIPAaBUIJIBHO JIOITACTHOM.

Pox Tournayellina xapakrepusyercs nepudepueii ot crnabo JIOMACTHON 1O CHIBHO

[Toutn Bce Buabl umeroT 1-2 oboporta, 3a

uckmouennem T. fastuosa (1,5-2,5). OGOpoThI, Kak MpaBHIO, BBICOKHE, MO0 CHIBLHO

o6opor. BunoBeie mnpusHaku: ¢opma mnepudepuueckoro Kpas,

XapaKTCp HaBUBAHUA, THUII CCIITALIMN U TOJIIHWUHA CTCHKU.

v

BO3pacTacTt IMOCJICIHUU O

Crparurpajuueckoe pacnpocrpaHenue. [losBiieHHe TEpBbIX TypHEWEIIHMH T.
primitiva ormeuaercs B cpenHeM (amene Menekecckoit Brmaguubl (3aiinesa, 2012) . Bung

(mo

MIPOBHHIIAN
1 BnaguHe (30Ha Q.

Tumano-Ilewopckoit

i)
Ha 3amaJHoM ckioHe FOHoro Ypana B JBITBUHCKOM TOPU30HTE

HOJBSPYCE

(v

HUKHETYPHEHCKOM
HeonyOJIMKoBaHHBIM MaTepuanam A.B. Jlypkuno

B
kobeitusana — Q. dentata),

HN3BCCTCH

UCKO

B IIpukacnu

b

Bnosenko, 1971). T.

3

(bpaxuukoBa

(Kulagina, 2013), B JlonenxoM 6acceiine B 30me Cit°

)51

Ypanbcko

vulgaris BcTpeyeHa B TOrpaHUYHBIC OTJIOXKEHHUSIX JeBOHAa M KapOoHa Boiro

npoBuHny (30Ha Quasiendothyra kobeitusana), na 3anagaom ckinone Cpeanero u CeBEpHOTO

VYpana BcTpeuaeTcss oT BepxoB (¢ameHckoro spyca (Uysamos, 1965), Ha 3amagHoM W Ha

BOCTOYHOM CKJIOHaX Ypaja pacipocTpaHeHa B TypHEHCKOM sipyce (puc. 2).
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Puc. 2. Cmpamuepaguueckoe pacnpocmpanenue  6udo8  pooa
Tournavellina u poocmeenHbIX ¢ HUMU MAKCOHOS.

B Jloneukom Oacceiine TypHeiemumHbl otmedeHsl B 30He Cltb (Bpaxnmkosa,
Bnosenko, 1971), B Cpeaunnom Tsanb-1llane — B HikHeMm typHe ([xeHuypaeBa u np., 2013),
B0 ®panko-benprutickuii 6acceiine B ciosx Dtpens (Conilet Lys, 1970), B Tamacco-Yramckom
peruone Ka3zaxcrana — B oTi0keHHsIX BepxHero (amena (JKaiimuna, 2007).

T. pseudobeata siBisIeTCS BUAOM-UHACKCOM HIDKHEH 30HBI TypHEWCKOTO sipyca OOmieit
cTpaturpaduyeckoil mkansl Poccuu. DTa 30Ha COOTBETCTBYET CIOSM C «I0XKHBAIOIIMMHU
KBa3WdIHIOTHpaMm» (BepxHsisi 4dacTh 30HBI Quasiendothyra kobeitusana s.l.) B paspesax
HOxnoro VYpana BHyTpu 3Tux cinoeB 3adUKCHUPOBAHO IEPBOE TMOSABIECHHE KOHOJOHTOB S.
sulcata (ITasyxun u ap., 2009). T. Pseudobeata n3zBectna Bo @panko-bensruiickom 6acceiine, B
Kazaxcrane, na VYpame, B Tumano-Iledopckoii npoBuniuu (BeBens, 2009), B Uexuwu
(Kalvodaetal., 2015). IlosiBneHne maHHOTO BHJAa OTMEYEHO HA4yHMHAs C BepxHero (ameHa,
BOJNM3M TpaHUIBl JeBOHA W KapOoHa. B Menekecckoil BmaJuHEe M3BECTHHI MPUMHUTHUBHBIC
IIPEJICTaBUTENN JaHHOM TPYMIBI B BEpXHEM (ameHe U Hu3ax TypHe. B bepuorypckoit mymbze B
Myromkapax eIUHUYHBIN SK3eMIUlslp HaljgeH B cinosx ¢ Quasiendothyra kobeitusana
substricta, Torga Kak MHOTOYMCIEHHBIE AK3EMIUISPBl ATOrO BHMJA HNPUYPOUYEHBI K CIOAM C
ronuatutamu Acutimitoceras (Kouerkosa u ap., 1987). Ha 3anannom ckinone FOxHoro Ypana
€MHUYHBIE 3K3EMIUISIPbI JAHHOTO BHJIa BCTPEUYEHHI B TYMEPOBCKOM ropu3oHTe p. CHKasbl, a
TaKk)ke B OCHOBAaHWH YIMHCKOTO TOPU30HTa pa3pes3a Psy3sak. B Tumano-Ileuopckoit mpoBuHIINN
Bug T. pseudobeata mpoucXOAUT W3 TYpHEHCKOTO sipyca, KOHOJOHTOBOM  30HBI
Patrognathuscrassus (Besenb, 2009). Bo ®pannuu gaHHBIA BUA U3BECTEH H3 (QopMaluu
ABenenb, 30Ha DFZ8 (Bepxnss praesulcata), B Uexuum — B Mopasckom Kapcre (cpemnsis
praesulcata — sulcata) (Kalvodaetal.,, 2015), B [oubacce — B 30He Cltc (bpaxxnukosa,
Bnosenko, 1971), B Cpemunnom Tsaup-lllane — ¢ ocHOBaHuUS TypHEWHCKOro spyca
([xenuypaesa u ap., 2013),
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B Kurtae, [lenTpanbubiii XyHaH — u3 paspe3a Malanbian, ¢dopmarmun Mengongao, MFZ1
(Hanceetal., 2011).
T.beata mmpoxo pacmpoctpaHeHa B TypHelckoM sipyce. T. septataussectHa Ha Ypaie
U3 YEpeneTcKoro, MEpIIMHCKOIO M KHU3EJIOBCKOTO TOPU30HTOB TYpPHEHCKOIO spyca, B
JonenkoM Gacceitte (3oua Cit® u Cit?), B TypHeiickoM sipyce Cpemunaoro Tsub-111amHs.
Pabota Bemonnena npu noaaepxke POOU, mpoext Nel5-05-06393.
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ANALYSIS THE TAXONOMICAL COMPOSITION AND STRUCTURE OF THE
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SIBERIAN
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Ha ocHOBaHMM W3y4eHHUS SKOJIIOTMM COBpPEMEHHBIX (opamuHHupep U apeanoB
pacrpocTpaHeHUs, KaK OTJEJIbHBIX BUJIOB, TAK U UX KOMIUIEKCOB YCTaHOBJICHO, YTO OEHTOCHBIE
dopamuHn(DEpHl UCKIIOYUTEIHHO YYTKO PEarupyroT Ha HEIbIH Pl SKOJIOTHYECKUX (HakTOpoB
[CaunoBa, 1961, 1975; ®@ypcenko A.B., @ypcenko K.b., 1973 u gpyrue). 310 ux cBOHCTBO
UCTIONB3YeTCST M TPU aHAIW3€ HMCKOMaeMbIX (GopaMuHUEpoBBIX coobmiecTB. PomoBoit u
BUJIOBOM COCTaB KOMIIJIEKCOB CYLIECTBEHHO 3aBUCUT OT YCJIOBHH Cpefibl OOUTAaHUs, KOTOpBIE B
OOJIBIIMHCTBE CIy4aeB HEOJHOPOIHBI Ha IJIOMIAIH JaXKe HE CIUIIKOM OOJbIIoro Oacceiina, He
rOBOPS YK€ 0 CHOMPCKOM KEJUIOBEHCKOM MOpE, IIOATOMY COCTaB OJHOBO3PACTHBIX ACCOLIUAIMIH
OeHTOCHBIX (opamuHu(pep He nmocTosiHeH. OTHAKO NP U3YYEHUH KOMIUIEKCOB opaMuHubeEp
YCTAHOBUTH JIMANa30H M3MEHYMBOCTH TaKCOHOMHUYECKOI'O COCTaBa M CTPYKTYphI SIBISETCA
BIIOJIHE PEaJIbHOM 3aJa4yeil.

IIpoBeneHo JneTambHOE HU3YyYEHHME KOMIUIEKCOB KeJJIOBEHCKUX (opamuHudep u3
pa3pe30B paCIONIOKEHHBIX B apKTH4Yeckoil dactu Bocrounoit Cubupu v B IEHTPATbHON U
NpUypasibCKoil yacTsax 3anagHocubupckoit Hu3MenHoctH (Puc. 1). Borsinen Goratblit pogoBoit
U BUJIOBOM cocTaB Mukpodoccminii, oourasmux B AHabapo-JlenckoMm u 3anagHOCUOMPCKOM
MOpsIX Ha TpoTshKeHuH KeiutoBes. Camblif  mpenacrtaButenbHbli  (okono 80  BUIOB
arrIIOTUHUPYIOMIUX U H3BECTKOBHUCTHIX (OpaMUHU(EP) B TAKCOHOMUYECKOM OTHOILIECHUH
KEJJIOBEWCKUI KOMIIJIEKC BBIIETIEH B apKTHUYECKON 4YacTH pernoHa (eCTECTBEHHBIE BBIXO[IbI
kesuioBes Ha 0.b.bernues, cooprl b. JI. Hukurenko). [1o HammmM npeaBapuTeabHbIM JaHHBIM
OH COCTOMT M3 LEJIOro psga pPa3sHOBO3PACTHBIX  DKOJIOTMUECKHMX  acCOLMAaluM,
XapaKTEPU3YIOIKNX KEUIOBEHCKYI0 TpPaHCIPECCHUIO OT CaMOM paHHEHd CTagud [0 €€
MaKCHUMaJbHOTO pa3BUTHsA. B paHHHMX acconuanusx KOJMYECTBEHHO MpeolsajaroT
arrmotTuHUpyromue ¢Gopmsl (10 70-80%), M3BECTKOBUCTHIX OOJIBIIE MO YUCITY BHAOB, HO IO
YHUCIEHHOCTU OHM cocTaBiisitoT Becero 20-30%. B Oosee mo3aHux acconuanusx Hapsay c
BBICOKMM COJIEp)KaHUEM IECUAaHUCTBIX (DOpM, yBETMUHMBAETCS KOJIMYECTBO W UYHCIEHHOCTh
U3BECTKOBHUCTHIX  (hopamuHHupep (OKOJIO TOJOBUHBI  acCOLMAIMM), YTO, BEPOSATHO,
CBUJIETENLCTBYET O MOTEIIEHNH U yriayonenuu Oacceitna. Ha 3tom ¢oHe 3aMeTHO BBIIENSIOTCS
MO3/IHEKEeIJIOBEHCKHE COOOIIecTBa CBOMM OOraTcTBOM M pa3HOOOpasheM, COXpaHssi CBOU
OCHOBHBIE U€PThI U PO U3 XapaKTEPHBIX BUIOB, OHU CYIIECTBEHHO IIPEOOpakaroTCs 3a CUET
JIOCTAaTOYHO pPa3HOOOPa3HBIX H3BECTKOBHCTHIX (OpM. DTH accolUanuy MpeACTaBICHBl B
OCHOBHOM HU3BECTKOBHUCTHIMH (opMamu (10 70%), XOTs arrIroTHHUPYOIIKUE popaMUHUPEPDI
KOJIMYECTBEHHO JIOCTATOYHO IPEACTaBUTENIBHBI. 31E€Chb TOSABIAIOTCS MPEACTABUTEIN
TEIUIOII0OMBOTO ceMelcTBa 11epaTOOYJIMMUHHUT, YTO CBHJIETENBCTBYET O JallbHEHIIeM
MOTEIUIEHUH 1 HOPMAJIbHO MOPCKUX YCIIOBHSIX KeJutoBelickoro Anabapo-Jlenckoro 6acceiina.
[To panee onmyOIMKOBAaHHBIM JaHHBIM KEJUTOBEWCKUH KoMIuieke 0. b. bernues paznensercs Ha
IO9Th CMEHSIOUMX Jpyr JApyra ¢GopaMHHU(EPOBBIX acCOIMAlMK, BO3PACT KOTOPBIX
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Puc.1. Kapma-cxema mecmoHaxox0eHuUU U3y4YeHHbIX paloHO8.
B - ecmecmeeHHble 8bix00bI, 0. b.6eauyes.

A - CK8axuHblI:1 - [Npuyparnbckas Yacmb 3anadHocubupckou
HusmeHHocmu, cke. 10268, 10257, 10282, 19, 15, 10554,
10292, 10527, 10374; 2 - LleHmparnbHasi Yacmb 3arnadHo-
cubupckol HusmeHHocmu, ckg. 732 Mbixnatickasi.

HNOATBEPXKIeH HaxoakaMu aMMOHMTOB (JIyrosa, 1981). Ha nannom sTame uccienoBaHus 1o
HaIIUM MaTepuajaM I0Ka XOPOILIO BBIJAEISIOTCS TOJIBKO TPHU aCCOLMALINU.

B uenTpanpHoit yacTu 3anagHoCMOUPCKOI HU3MEHHOCTH (CKB. Mbixmaiickast 732) (cM.
puc.l) xemnoseiickuii kommuiekc Dorothia insperata, Trochammina rostovzevi JF25
TaKCOHOMHMUYECKH MeHee pasHooOpa3eH. B menoM oH coctouT u3 48 BUIOB, 12 U3 KOTOPBIX
arrmotuaupytonme (25 % ot Bcero xomiuiekca), 75% 3To u3BeCcTKOBHUCThIE (GopMbl (36
Bu10B). CocTaB KOMILJIEKCa U3MEHUYHMB KaK B BHJIOBOM, TaK M B KOJIMYECTBEHHOM OTHOLICHHH.
B HmxHe# ero yactu ycrtaHoBiieHO 22 Buaa dopamuHUpEp, U3 HUX 3 arrIIOTHHUPYIOIIHNE
dopmbl, 3T0 okono 14% ot xomruiekca, octanbHble 86% (19 BUAOB) - HM3BECTKOBHUCTHIE.
ArrmotuHupytoume GopamMmuHudepsl MaouncaeHHb! (He Oosee 10 AK3eMIIIIPOB KaX10TO U3
HUX) W MpeacTaBieHsl Trochammina rostovzevi, Recurvoides scherkalyensis u R. singularis.
W3BecTkoBHCThIE (OpMBI Oosiee pa3HOOOPA3HBI, XOTS YHUCIEHHOCTb KaXKJIOTO TakKke He
npeBbIaeT 00brgHO 10 3K3eMILTIPOB Ha CTaHAapTHBIN oOpasen. U Tonbko nsa Buaa Globulina
oolithica u Lenticulina narykaryensis nacuuthiBatoT g0 50 95K3eMIUIIpOB Ha oOpasell.
Haubonee npencrasurensHo cemeiictBo Vaginulinidae — 6onee 10 BuaoB. [IpucyTcTByeT 1 psig
JPYTUX U3BECTKOBHUCTBHIX BUJIOB - MICEBIOHOI03apUH, TYTTYJIUHBI, J€HTATUHBL. Bollie uyncio u
YHUCICHHOCTh (OpaMUHU(ED CYIIECTBEHHO YBEIMYHUBACTCS, COOTHOILIEHHE U3BECTKOBHUCTHIE -
arrIIOTUHUPYIOIINE MEHSETCS B CTOPOHY YBEJIMYEHHUSI POLIEHTHOTO COJEPKaHUS MOCIIEeIHUX.
N3 ycranoBieHHbIX 47 BUAOB (GopaMuHUdep, necuaHUuCTbie GOpMBbI MPEACTaBIeHB! 12, 3TO
qyTh Oosiee 25%. O0bruHO mpucyTcTBYIOT Trochammina rostovzevi, T. tumefacta, Recurvoides
scherkalyensis, R. singularis, Ammodiscus arangastachiensis, npyrue ¢popmbsr (Ammobaculites
tobolskensis, Glomospirella ex gr. oxfordiana, Haplophragmoides magnus, Cribrostomoides
mirandus) Bctpeuensl cropaandecku. OOHapyxeHbl enuHHuHble Dorothia insperata.
N3BecTkoBHCTBIE (POPMBI IPEACTABUTENbHBI 110 YuCITy BUAOB (35 BUAOB, 3T0 okoio 75%),
KOJINYECTBO 3K3EMIUIIPOB OOBIYHO HE IMPEBBIIIAET MEPBYIO JECATKY U TOJIBKO OTIENIbHBIC
dbopmbl HacuUTHIBAIOT Oosiee S50 sK3eMIuIIpoB Ha obpaser. PasHooOpa3Hbl HOAO3apHUHIBI, B
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HE3HAYUTEJIbHOM KOJMYECTBE MPUCYTCTBYIOT M HEKOTOPBIE APYyrue M3BECTKOBHUCTHIE (DOPMBI.
B BepxHeil yacTu pa3pes3a UMCIIO BUIOB U KOJIMYECTBO IK3EMIUIIPOB PE3KO yMeHbIIaeTcs. B
KOMIUIEKCe HacuuTbiBaeT Bcero 13 BugoB. Oxono 47% 5TO arrIrOTHHHUPYIOIIHE
dopamunudepsr - Trochammina rostovzevi, Recurvoides scherkalyensis, R. singularis,
Haplophragmoides magnus, Cribrostomoides mirandus wu Bulbobaculites taigensis.
W3BecTKOBHCTHIE (POPMBI MPEACTABIEHBI 7 BUAaMu (4yTh Oomee 53%), YUCICHHOCTh KOTOPBIX
He mpeBbimaer 10 HK3eMIUIIPOB Ha CTaHAAPTHBIA oOpaszen. OTO MPEUMYILECTBEHHO
npeacraButenid  nojceMeiictBa  Lenticulininae  (Lenticulina narykaryensis — mo 50
sk3eMiuisipoB, L. subinvolvens, Saracenaria carzevae), a tak »xe¢ Pseudonodosaria brandi,
Anmarginulina suprajurensis, Globulina ex gr. oolithica - mo 20 sk3emmusipos, Dentalina
pseudocommunis.

AHanu3upys U CpaBHUBAs TAKCOHOMHYECKHH cocTaB (popaMUHU(PEPOBBIX OHOLIEHO30B
KeJuloBelckoro  AHabapo-JIeHCkoro  Mops ¢ OJHOBO3PACTHBIMH  COOOIIECTBAMHU
KEJTOBEWCKOTo 3arnagHocuOupcKkoro 0acceiiHa MOKHO C YBEPEHHOCTBIO YTBEP)KIATh, UTO MX
dbopMupoBaHue B IEHTpajdbHOM dacTu 3amagHoil CuOupu NTPOUCXOAMIO B MEHEe
TyOOKOBOJHBIX YCIOBUSAX KEIIIOBEHCKOTO MOPSI.

B npuypanbckoii ke 4acTu B KeIJIOBEHCKOE BpeMsl B 1IEJIOM IO paiioHy (9 CKBaXKHH B
[ITanmckoMm HedTerazoHOCHOM paiioHe (CM. prc.1)) B cOCTaB 30HATHHOTO KOMILUIEKCA BXOIUT
6onee 50 BumoB Qopamunudep. D10 pazHOOOpa3HBIE ArTTIOTUHUPYIOHIHE (OPMBI,
cocrapistonme okono 47% ot komiuiekca (24 Buaa). Hanbonee MaccoOBbIMU U3 HUX SIBIISIOTCS
Trochammina rostovzevi, T. tumefacta, Recurvoides scherkalyensis, R. singularis, Dorothia
insperata, Cribrostomoides mirandus u HekoTopbie apyrue. YUCIEHHOCTh arTIFOTHHUPYIIUX
dbopamunupep 0OBIYHO OT MEPBBIX JAECATKOB JI0 HECKOJIBKHUX COTEH, a B OT/AENBbHBIX 00pasiax
U JI0 MOJIyTOpa — JABYX ThICSIY AK3EMIUIAPOB. B OTIENbHBIX Cllyyasix KOMIUIEKC MOXKET ObITh
MOHOBHUJOBBIM. ['pymnma u3BecTKOBHCTHIX (opamuHudep ©Oornee mpeacTaBUTEIbHA
TaKCOHOMUYECKH U COCTaBIsieT 0Koyo 53% (27 Bugor). OnHaKo, OHA CYIIECTBEHHO YCTYIAaeT
M0 YHUCJIEHHOCTH SK3EMIUIIPOB (€IUHUYHBIE (OPMBI, UHOTAA TEPBbIE NECATKU, B PEIKUX
CIIy4asiX JOCTUTAIOT NEpBON COTHHU). MI3BECTKOBUCTHIE OPMBI CO3AAIOT CBOECOOpa3ue Kax10ro
OTJeNbHOro coobuiectBa (opamuHUpep. 30HAIBHBIM KOMIUIEKC B IIEJIOM XapaKTepu3yeTcs
JOCTAaTOYHO OJHOPOJTHBIM COCTaBOM pOJOB ¥ BHJOB, JIOMHHAaHTHas Tpylmna BHUIOB
MPAKTUYECKH MIOCTOSIHHA, YCTAHOBJICHHBIE PA3JIMYUS CBOASTCS B OCHOBHOM K KOTUYE€CTBEHHBIM
XapaKkTEepUCTUKAM U BUIOBOMY Pa3HOOOPA3UIO aKIeCCOPHOM rpynmsl BU0B (JIeBuyk, 2009). B
3TOHM YacTH 3amagHOCHOMPCKOW HU3MEHHOCTH, MO BCeW BUIMMOCTH, B KEJUIOBEHCKOe BpeMs
(dbopMupOBaHUE TAaleOlIEHO3a MPOUCXOAMIO B OacceliHe, KOTOpPbI Ha HayaJlbHOM JTare
NpPEeCTaBIsT COO0M OTHOCHUTEIHHO MEIKOBOJHYIO MPUOPEXHYIO 30HY. 3aceleHa OHa Obuia
JIOCTaTOYHO MHOTOYHCIEHHBIMU MIPEACTAaBUTENIMHU IBpUPaManbHbeIX poaoB. [locTeneHHo, mo
Mepe, Pa3BUTHS KEJUIOBEHCKOM TpaHCrpeccuu, KOTOpasi HaJBUTallaCh C CEBepa — CEBEPO-
BOCTOKA, CTPYKTypa cooOIIecTB (opaMuHH(Ep YCIOXKHSIACh, POCIO TaKCOHOMHYECKOE
pazHooOpaszue. OgHaKO JOMUHHUPYIOIIUE TAKCOHBI MEHSUTHCh HE3HAYUTEIBHO.

[IpoBeneHHbIC HCCIETOBAaHUS TO3BOJIMIM BO BCEX HM3YyUYEHHBIX pailOHAX BBISBUTH
OoraTelii W pa3HOOOpa3HBIM TAKCOHOMHYECKHH COCTaB KOMIUIEKCOB (dopamuHubep,
oOuTaBIINX B KeJUToBelckux Mopsax. Ha ceBepe B apkTuueckoi yactu Bocrounoit Cubupu B
AmHabapo-Jlenckom paitone u 3anagHoit Cubupu KennoBeckue KOMIUIEKChl (POpMUPOBAIIUCH
B OTKPBITOM MOPCKOM OacceifHe, KOTOPBIil COCTABIISII €UHOE 11eJIoe ¢ OOpeaTbHBIMU MOPSIMHU
TOoro BpemMeHu. Ha ¢poHe TaKCOHOMHUYECKH MHOTOYHCIEHHBIX KOMIUIEKCOB CBOUM OOTaTCTBOM
U pa3HooOpa3ueM 3aMETHO BBIJENSAIOTCS MO3/HEKeIoBelckue coobmecTBa. Komruiekc,
COXpaHsisi CBOM OCHOBHBIE YEPTHI W SAPO W3 XapaKTePHBIX BHIOB, CYIIECTBEHHO
npeoOpaXkaeTcss 3a CUeT JOCTaTOYHO Pa3HOOOpa3HBIX HM3BECTKOBUCTBIX (OPM, XOTS OHHU U
NPUCYTCTBYIOT B HE3HAUUTENIbHOM KonmdectBe. DopmupoBanme (HopaMUHH(PEPOBHIX
OHMOIIEHO30B B LIEHTPaNbHOU yacTH 3amannoit Cubupu (ckB. Mpixmaiickast 732) mpoucCX0IuiIo0
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B JIOCTATOYHO YAQJICHHOW OT Oepera MOPUCTON MPOTPEeBaeMON YaCTH KEUIOBEUCKOTO MOPS.
Bo3MmoxHO, 37€ch MBI MME@EM HETIOJNHBINA pa3pe3 KewioBes (0e3 camMol HIDKHEH 4YacTH H,
BO3MOKHO, caMbIX BepxoB). K cokasnenuro, He y1anoch OnpeesieHHO BbIIEIUTh TEIUIOBOIHYIO
MO3/IHEKEIJIOBEHCKYIO  aCCOIMAIMI0, YETKO YCTaHOBJCHHYIO B AmHabapo-JleHckoMm u
[Tpuypansckom Gacceiinax. CpaBHUTENIBHBIN aHAIU3 KOMIUIEKCOB (GopaMUHHU(Ep MO3BOJISET
YTBEpXkKAaTh, YTO TEPPUTOPHS, OTHOCsMmAscsa K [Ipuypanbckoil yacTu 3amaJHOCHOMPCKOM
HU3MEHHOCTH, B KEJUJIOBEIICKOe BpeMs Ha HayalbHOM »JTale NpeAcTaBisiia co0oif
OTHOCHUTEJIBHO MEJKOBOJHYIO 30HY. 3acelieHa OHa ObUIa JOCTAaTOYHO MHOTOYHCICHHBIMU
MPEJICTaBUTENSIMU IBpHUQalHaIbHBIX poaoB. [locTeneHHo, no Mepe, pa3BUTHS KEJUIOBEHCKOM
TPaHCTPECCUHU, KOTOpasi HaJBUTalach C CEBEpa M CEBEPO-BOCTOKA, CTPYKTypa COOOIIECTB
dopamunudep yCIOXKHAIACH, POCIO TAaKCOHOMHUYECKOoe pa3sHooOpazue. B memom B
KEJUIOBEHCKHUX KOMILIEKCaxX MpeodiiaialoT mpeacTaBuTesid pojaa Recurvoides, 3HauutenbHyo
poJIb MIparoT BUABI poga Trochammina, a takxke Dorothia insperata. Ha stom done cBonm
06orarcTBOM M pa3HOOOpasHMeM 3aMETHO BBIACISIOTCS IO3JHEKEIUIOBEHCKHE COOOIIecTBa,
6omee 50% oT 0011er0 YKCia BUOB B HEM COCTABIISIOT U3BECTKOBUCTHIE (POPMBI.

Kpome Toro, ypanoch HaMETUTh TEHJICHLUIO pa3feieHUs] KEeUIOBEHCKUX KOMILJIEKCOB
Ha OTJACJIbHbIE PA3HOBO3PACTHBIE HKOJIOTMYECKHUE ACCOLMALMM B LEIOM pAJle CKBAaXUH B
3amaiHON MPUYypaIbCKOW YacTh OacceliHa M B IIEHTPAIBHOM, IJIe TI0 COCTaBY M CTPYKTYpe
BBIICTSAIOTCA Tpu accouumanuu  Qopamunudep. Takas ke TeHACHUMS pa3AeleHUST
dopamuaupepoBoro komriuiekca 30ub1 Dorothia insperata, Trochammina rostovzevi JF25 na
OTJIeIbHBIE accOoIMallii OTMEUeHa M B pa3pe3e TIOMEHCKOW CBEpXIIyOOKOW CKBa)KMHBI
(Huxutenko u ap., 2002). [TonobHas HEOIHOPOAHOCTH CBSi3aHA IO BCEW BEPOATHOCTH C
dbopMupoBaHHEeM COOOIIECTB B pa3HbIX OHOHOMUYECKHMX 30HAX KEJIOBEHCKOro MOps
pa3IMyarIuXxcs, B IEPBYIO 0Uepelb, TIIYOMHOH U yIaIEHHOCTBIO OT Oepera, a TakKe APyTrUMH
OJIHOBPEMEHHO JICHCTBYIOMIMMH (PaKTOpamMu cpeibl OOUTaHUS.
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REPRODUCTION AND ONTHOGENESIS OF MILIOLINA SP. (CLASS MILIOLATA,
FORAMINIFERA) IN CULTURE

Mikhalevich V.I.
Zoological Institute (ZIN RAS), St. Petersburg, e-mail: mikha07 @mail.ru

[Tomapnstomee OONBITUHCTBO PabOT Mo GopaMUHH(EpaM TOCBSIIEHO UCCICIOBAHUIO
ux ckenaeroB. Uucino paboOT, MOCBSIIECHHBIX HUX OWOJOTHMH, CTPOCHHIO JKHBOW KIICTKH H
JKM3HEHHBIM I[IMKJIAM HEBEIIMKO [0 CPaBHEHUIO C JPYTUMH TPYIIaMH IMPOCTEUIINX.
JXKu3HeHHbIC IUKIbI B TOM WM WHOM CTENCHHM HAOJIIOJAINCh MEHEE YeM y COTHH BHIIOB
Muxanesuy, 2000, 2013), cpenu Hux k kinaccy Miliolata otaocsitest 17 BuoB, mpuHAICKALIHE
9 pomam. DTH HaOIIOACHHS OXBATHIBAIHM Yallle BCErO JIKIb HEOOJBIIYIO YacTh KU3HEHHOTO
[UKJIa W TPOBOJMINCH C ONTHKON HHU3KOTO Pa3pEIICHUS HE MO3BOJISIOIICH pPacCMOTPETh
crpoenue ramet. JIums y Triloculina oblonga ramets paccmotpenst B SEM (Goldstein, 1997),
rJIe OHU BBITJISIAT KAk HEMPO3pavHble IIAPUKHA C JBYMs JKT'yTHKaMH. JIOJTrOBpeMEHHBIE
ouosornueckue HabroIeHu B KyabType Haa Miliolina sp. u u3ydenue ee )kM3HESHHOTO IUKJIA,
raMeT M 3WroT IPOBEIEHO BIIEPBbHIE. Y IAIIOCh HAOIIOMATh MOIHBIM KU3HEHHBIN LUK 3TOrO
BHUJIa, CTPOCHHUE TaMeT, (OpPMHUPOBAHUE HAYABLHBIX KaMep Ha PAHHHUX CTaIUsIX POCTA PAKOBHUH,
00pa3oBaHUE IUCT U HEKOTOPhIC OMOJOIMYCCKHE OCOOCHHOCTH HX IMOBEICHHS B KYJIbTYpE.
Baxno Taxxe naxoxaeaue Miliolina sp. na Bomopociau Rhodothamniella floridula, Tak xax
bopamuarDEPHI-3NMUGUTHT  UCIIONB3YIOTCS KaK OMOMHIMKATOPHI B CHIY HMX KOPOTKHX
KM3HEHHBIX [UKJIOB W OBICTPOH pEaKIM¥ Ha PErHOHAIbHbIC U TJ00aJbHBIC HM3MEHCHHUS
oKpyxarorieid cpensl. IlomydeHHBIE TaHHBIE PACHIMPSIOT HAIIM ITIPEJICTABIECHUS O KHMBBIX
COBpeMeHHbIX  (opamuHHdepax W MOIYT  ObITh ~ KOCBEHHO  HCIIOJb30BaHbBI
MHUKPOMAICOHTOIOTAaMH TPH OIIEHKE MAaJIeONONYISIHA U MaJe0dKOJIOTHIECKUX YCIOBUHM, IPU
OTpe/IeTICHUU BUOBOU TPHUHAICKHOCTH IOBEHUIBHBIX PAKOBHH.

Marepuan Obu1 coOpan B MapTe B brickaiickom 3aiuBe Ha Tutopanu octpoBa Uib-/IbE,
Ha ryoune 1 - 1.5 M ¢ Tanmmoma Bogopociu Rhodothamniella floridula (puc. 1).
; , Panee naxoxnaenue dopamuaudep Ha
9TOM BOJOPOCIIH B JINTEPATYPE HE OTMEUAIIOCH.
Bce 9K3EMILISIPBI rnociue OTMBIBKH
cofiepKamuch B dvamkax Iletpu B MOpCKO#
BOJIe TIpu cosieHocTH 35%o0 u Temmepatype 20°
C. Ilumeit cayxunan yOuTbIe BOJAOPOCIU
(Dunaliella). Meroauka BemeHHs KyJIbTYpbl
nana B. Cray¢ B padote 1999 roga (Stouff et
al., 1999). DkcrnepuMEeHT TNPOBOAMICS B
VYuuBepcurere  Amxkep  (Opanmus), B
nabopaTopuu, PYKOBOJAMMON mpodeccopoM

Puc. 1. Miliolina sp. na mannome XK.-II. [leGeneeM, 3a 4TO aBTOP BBIpAXKAET EMY
Rhodothamniella floridula. Jauna M KoJuleraMm Mo jabopaTopuu TIyOOYanIyro
nuneuxu 1 mm. 0J1ar01apHOCTb.

Miliolina sp.otHocuTcss K  oTpsimy
Miliolida xnacca Miliolata. IluTormasMa >KMBBIX MHJIHOJWH BHYTPU PAaKOBHH OpPaH)XEBO-
pO30BOro 1BETa OJE€IHBIX WIN SIPKUX OTTEHKOB (pHC. 2), HanOoJiee HHTEHCUBHO OKpalleHa B
IICHTPE PAaKOBHH.
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B xonme ampens (19ro 04) Boga B wamke [lerpm BHE3amHO Ha HECKOJIBKO MHUHYT
MOMYTHEJIa U BCKOpPE BHOBBL cleiianach npo3payHoid. Cpasy ke IMOcCie 3TOro JHO YallKd
0Ka3aJI0Ch OJHOBPEMEHHO YCESHO MHOXKECTBOM MEJIKMX OBaJbHBIX MPO3PAUYHBIX KJIIETOK C
MSATKOM 31aCTUYHON CTEHKOH (puc. 3).

Puc. 2. XKueoii sxzemnnsp Miliolina sp. (x 110).

Puc. 3. 3ucomur Miliolina sp., noxpeimule yucmamu, na one wawxu Iempu. /[nuna
JauHeuxu 50 mKm.

Bckope OONBIIMHCTBO M3 HUX MOKPBUIUCH MONychepruuecKUMU Huctamu. HuxHssg
CTOpOHA IUCT ObLIa TUIOCKOW, C OTBEPCTHEM B LIEHTpe. MHOTHE TUCTHI OBLIH MOTYITPO3PAUHBI.
[Tpu paccMoTpeHHH Karuid BOJIbI B cBeTOBOM MuKpockore “Naschet”, NS 400 700 863 mpu
yBenuueHud B 400 u B 1000 pa3 B Hell Ob10 OOHAPYKEHO MHOMKECTBO OBICTPO ABIIKYIIUXCS
JBYKT'YTUKOBBIX rameT (puc. 4) co KIyTHKaMU pa3HOU JJIMHBI.

-_54

Puc. 4. Jleyoccymurosas camema Miliolina sp. ¢ monwe 600wi. /nuna nunetiku 1 mxm.
Puc. 5. 3ucoma Miliolina sp., suono muxponune (cnpasa). /[nuna nuneticu 1 mxm.

ITo Mepe ocenanus HA THO METIKUX MPO3PAYHBIX KIETOK (TMPEATOI0KUTENHEHO — 3UTOT),
YHUCJIO IaMET B TOJIIC KAIlJI BOALI CTPEMUTEIILEHO Y6I)IBaJ'IO. HHOF}I& Ha OJHE JICXKaJIn O6pI)IBKI/I
KTyTHUKOB. [Ipr paccMOTpeHUH B TOM e MUKPOCKOIIE 3UTOT y HUX OBLIO BUIAHO OTBEPCTHE —
MUKpotmuie (puc.S).
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IlocTeneHHO M3 3TUX KJIETOK Pa3BWIIMCh MOJIOJIbIE PAKOBMHBI araMOHTOB MUWJIMOJIMH
(puc. 6), 4TO CITY’)KUT HEOCTIOPUMBIM MOATBEPKACHUEM TOTO, YTO HAOII01aeMbIe KJIETKU ObLIN
3UTOTaMH.

Puc. 6. I[Tocneoosamenvuvie cmaouu pocma paxosun Miliolina sp. uz sucomsi. /[nuna
JauHeuxu 50 mMKm.

Brauane ¢opmupoBasics QuiekcocTwib, 3aTeM 2—3  IOCIEAYIOIIHE KaMephl.
BuyTtpennuii 3y06 HaunHas (OpMUPOBATHCS TOJIBKO CO CTaAUM 3-€il kamepsl (puc. 7).

Ha oGpa3oBanue kaxJj0if HOBOI KaMepbl yXO/AUJI0 HECKOIBbKO YacoB. Jlo KOHLa arpens
IIOMYTHEHHUE BOJbl, 00Pa30BaHUE TaMET U NOCIEAYIOLIEe 00pa30BaHKUE 3UTOT IIPOUCXOAUIN B
KYJIBTYpe HECKOJIBKO pas3.

B konue mas (HaunHas ¢ 18ro mas) U3 ycTbsl MOJIOABIX araMOHTOB Hayallld U3BEPraThes
IPYMNIB MOJIOJU — MPEANOIOKUTEIHO FaMOHTOB. Yalre K 3TOMy HOBTOpHOMY (OecriosioMmy)
Pa3MHOXXEHUIO MPUCTYNANIN 3-X KaMEpHbIE PAKOBUHBI, PEKe JIByXKaMEpHbIE, U MHOT/IA JaKe
COBCEM MOJIO/IbIE OCOOM — Ha CTa UM JIMILb HaYaJIbHOW KaMepsl ¢ ¢uiekcocTusieM (puc. 8).

| |

Puc. 7. Ocoows Miliolina sp. ¢ mpexxamepnou pakosunoii (3-s5 kamepa
HANpOMUBONOIONCHOU CIMOPOHE), U CHOPMUPOBAHHBIM 3YOOM. J{TUHA TUHENKU 5 MKM.

Puc. 8. bBecnonoe pasmnodicenue Miliolina sp., monoows evixooum ux ycmost pakosuel.
Jlnuna aunexu 5 Mm.
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Modozple 0JHOKaMEPHBIE TAMOHTBI UMENIN MSTKYIO AJIACTHYHYIO CTEHKY, HECKOJIbKO
0oJee yIIMHEHHYIO OBAJIbHYIO (JOPMY, YEM 3UTOTHI, U OTBEPCTHUE, BO3BBIMIAIOIIEECS HA OYCHD
TOHKOM U KOPOTKOM TpyO4aToMm oTpocTke (puc. 9).

HekoTtopsie M3 HUX BBIXOJIWIM M3 YCThSI MAaTEPUHCKON PAKOBHHBI C YACTUYHO WIIU

MOJTHOCTBIO CPOPMUPOBAHHBIM (PIIEKCOCTUIIEM.

v 9 [{uTommasMa HaYaJIBHBIX KaMep KaK araMOHTOB, TaK H

75- raMOHTOB M JIByX, HMHOTJa TpEX TMOCICAYIOMUX KaMmep

f "p. 1My ocraBamach  OecuBetHoil. Ilo3ke oHa  mpuobOperana

£ w v XapaKTePHBINA JIJIST 3TOTO BUA PO3OBBIM IIBET, 3aBHCSIINA OT

Fig iy V*".i,'.

! ': ‘, § tow
4 ERAT

MPUCYTCTBUS CHUMOHMOHTOB. JTOT (hakT JaeT OCHOBaHUE
e CUUTATh, YTO CUMOMOHTHI HE ITEPENal0TCs OT MATEPHHCKOTO

"R ’\. ] OpraHuszMa, a TpPHOOPETAIOTCS MOJOJBIMH OCOOSIMH U3

(W LY OKpY’KaIOIIeH CpeJIbl.
\ - 4ol Pe3ynbraThl HaOmrOAeHWN HaJ TeM, KaK IPOUCXOAUT
= N 4 NUTaHWe, TEpPeIBIDKEHHE Oco0el A3TOro BHIA, PEakIHs Ha
i pasnuyHble (HAaKTOPBI CpPEelbl, B TOM YHCJIE€ Ha OCBEIICHUE,

IOCTPOEHHE LUCT W HOBBIX KaMep, BOCCTAHOBJICHHE
[I0JIOMaHHbBIX KaMep, KOHTAKThl 0cO0€il Mexk 1y co00l U ipyrue
O0COOEHHOCTH HX T[IOBEICHUS IUIAaHUPYETCsl IOMECTUTbh B
OTIENIbHOM MyOJINKALINH.

Puc. 9. Pacmywuu
nponokymoc Miliolina sp.
Juna nunetiku 1 mxm.
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PEKOHCTPYKIIMM U3MEHEHU IMOTOKA OPTAHUYECKOI'O BEIIECTBA
HA JTHO IO KOMILTEKCAM BEHTOCHBIX ®OPAMUHHU®EP B BOCTOYHOHN
3KBATOPHAJBHOM OBJACTHU TUXOI'O OKEAHA B TEYEHHME IMOCJIEJTHAX
260 TBIC. JIET

Oscensn E.Al, UBanosa E.B!, Bugaas J1.2

lI/IHCTI/ITyT okeanosioruu u. [LII1. HIupmosa PAH, Mocksa, Poccus,

e-mail: eovsepyan@ocean.ru, ¢ _V_ivanova@ocean.ru

2CEREGE, Aix-Marseille Université, CNRS, Collége de France, IRD, Europole Méditerranéen de 1’ Arbois, Aix-
en-Provence, France

RECONSTRUCTIONS OF ORGANIC MATTER SUPPLY TO THE SEA FLOOR
INFERRED FROM BENTHIC FORAMINIFERAL ASSEMBLAGES IN THE
EASTERN EQUATORIAL PACIFIC OVER THE LAST 260 KYR

Ovsepyan E.A%, Ivanova E.V.}, Vidal L.2
!P.P. Shirshov Institute of Oceanology RAS, Moscow, Russia? CEREGE, Aix-Marseille Université, CNRS,
College de France, IRD, Europole Méditerranéen de 1’ Arbois, Aix-en-Provence, France

CepxIMHHAsS KOJIOHKA TOHHBIX ocankoB MD02-2529 (08°12.33” c.m., 84°07.37 3.1.,
riryouna 1619 m, miraa 36 M) ObLTa MOJTy4YeHa M3 3aI0JIHEHHON OcaJIkaMy BIIaIMHBI Ha XpeOTe
Kokoc B 126-m HayuHo-uccnenoBatenbckoMm peiice MONA cyana «Marion Dufresne» B
pamkax Mexaynapoanoi nporpamMel IMAGES (The International Marine Global Change
Study) (Beaufort et al., 2002).

BospacTHas Mozens KOJOHKH OCHOBaHAa Ha KOPPEJSIUH H30TOIMHO-KHCIOPOIHBIX
KpuBbIX 1o 6errocHbM Buaam Cibicidoides wuellerstorfi u Uvigerina peregrina (Leduc et al.,
2007, 2010) B xomonke MDO02-2529 ¢ rino6anpHON H30TONMHO-KHCIOPOAHON KpPUBOW IO
o6entocHbiM  (opamuuudepam  (Lisiecki, Raymo, 2005) ¢ ydeToM mATHAIIATH
PaAMOYTICPOJTHBIX JATHPOBOK, MOJYICHHBIX METOJOM YCKOPUTEIBEHON Macc-CIIEKTPOMETPHH
(Leduc et al., 2007). Iuxu §*0 B anTapkTHyeckoM 1emoBoM kepre Byrd (Blunier and Brook,
2001), oTBeuaroIre MHTEpBaIaM MOTEIJICHHUS, COMTOCTABIISUTUCH C TOHM)KCHHBIMU 3HAYEHUSMU
3180 B xomonke MD02-2529 (Leduc et al., 2007). Takum o6pa3zom, B konorke MD02-2529 B
uatepBaie 0 — 90 Teic. JIeT Ha3aq BBIABICHBI TPU COOBITHS, COMOCTaBIISIEMbIE C
AntapkTryeckumu moterieHusmu 46, 53 u 58 teic. ner wHasan (Leduc et al., 2007).
JlomotHATEIBHAS OTIOPHAST TOYKA ONPE/EIICHA IO IMOCIICTHEMY IOSBICHUIO IJIAHKTOHHOTO
sua Globigerinoides ruber pink ua yposue 127 T.1.H. (B npeaenax Tepmunaruu 1) (Ivanova
etal., 2012).

B xomonke MDO02-2529 omnpeneneno 73 Buzaa, 9 u3 KOTOPHIX OBLIM OCTaBJIEHBI B
OTKpBITOW HOMeHKiatype. Kpome Toro, ObUIO BbIAENIEHO 5 cOOpHBIX poAoOBbIX rpymmd. K
MacCOBBIM U KOJIOTHUECKH 3Ha4MMbIM BHJIaM B KoioHke MDO02-2529 otnocstes Uvigerina
hispida (1-48%), Uvigerina peregrina (1-40%), Melonis barleeanus (0-25%), Cibicidoides
pachyderma (0-22%), Gyroidina neosoldanii (0-20%), Epistominella smithi (0-24%) (puc. 1).
B wmenbiiem kommuectBe BcrpeueHsl Cibicidoides wuellerstorfi (0-14%), Cibicidoides
mundulus (0-13%), Bulimina mexicana (0-13%), Uvigerina auberiana (0-15%), Uvigerina
proboscidea (0-15%), Takayanagia delicata (0-15%), Uvigerina canariensis (0-10%), Pullenia
bulloides (0-13%), Globocassidulina subglobosa (0-11%), Hoeglundina eleguns (0-9%),
Gyroidinoides soldanii (0-11%), Heterolepa subhaidingeri (0-18%), Cassidulina carinata, (0-
8%). B wneOompmom konmyectBe ompeneneHbl Oridorsalis umbonatus (0-8%), Pullenia
subcarinata (0-5%), Chilostomella oolina (0-5%), Pyrgo murrhina (0-4%), Valvulineria
araucana (0-3%), Globobulimina ovata (0-3%).
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Puc. 1. IIpoyenmnoe cooepaicanue 0CHOBHBIX IKOIOSUHECKU SHAYUMBIX 8UAO08 OEHMOCHBIX
Gopamunughep 6 kononke MD02-2529

WuankatopaMu BBICOKOH OHMOMPOJYKTHBHOCTH SIBISIOTCS BHabI poaa Uvigerina, B.
mexicana, C. carinata, T. delicata, C. wuellerstorfi, M. barleeanus, P. bulloides, Chilostomella
spp., Globobulimina spp. (Lutze and Coulbourn, 1984; Loubere, 1991; Loubere and Fariduddin,
1999). Cymma stux BUaoB Mensiercsa B npenenax 40-90% ot obmiero uncna pakoBun bd B
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o0pa3iie, YTO CBUAETEIBCTBYET O BEBICOKOM ITOTOKE OPraHMYECKOTO BENIECTBA HA THO B TCUCHHE
nocienaux 260 teic. jer. Buasr C. pachyderma, G. subglobosa, O. umbonatus, H. eleguns
OOHMTAIOT B YCJIOBHSIX HH3KOrO IMOTOKA OpraHuYeckoro BemiecTBa Ha aHo (Loubere and
Fariduddin, 1999), ux cymmaphasi 1051 He peBbImmaeT 25%.

BusyanbHblii  aHaM3 KPUBBIX TIPOIIEHTHOTO COJCPKAHUS OTICIBHBIX BHUJIOB
WHIMKaTOPOB HE MO3BOJIMII YCTAHOBUTHh KaKUX-IH0OO 3aKOHOMEPHOCTEH B UX PaCIPECIICHUN
(puc. 1). B cBs3u ¢ 3TUM UIs BBIICIICHUST KOMILICKCOB W BBISIBJICHUSI OCOOCHHOCTEH HX
U3MEHYMBOCTH B TCUCHUE TPEX KIMMATUYECKUX IIMKIOB MaTpPHUIA IPOLIEHTHOTO COJEPKAHUS
pakoBuH b® monBepriiach CTaTUCTHYECKOM 00padOTKe.

B pesynbraTe npoBeaeHHOro (haKTOPHOTO aHaIM3a MOJYYEeHBI TPH (PaKTOpa, KOTOPHIC
omnuceBaroT 90% HM3MEHYUBOCTH BHUJIOBOIO COCTAaBa COOOIIECTB B TEUEHHE ITOCIETHUX 262
TeIC. JIeT (puc. 2). Bricokue 3HaueHus Qakropa 1, TOMUHUPYIOIIMMH BHAAMH KOTOPOTO
seisirorest U, hispida u U. peregrina, cBUAETEIBCTBYIOT O BBICOKOM ITOTOKE OPraHHYECKOTO
BelecTBa Ha AHO. [Tockonbky U. hispida xapakrepusyercs Oombiieil (akTOpHON HArpy3Kowu,
Hexxenu U. peregrina, To u3MeHYHBOCTh pakTopa 1, ckopee BCero, CBs3aHa ¢ 9KOJIOTHYSCKUMHU
npeanoutenusivu U. hispida. Dtot Bux sSBIIsIETCS MHIMKATOPOM OCTOSHHOTO B TCUCHUE roJ1a
noctymienus nuimu Ha aao (Loubere and Fariduddin, 1999). Takum 00pa3oM, MOBBIIICHHBIE
3HayeHus (akropa 1 yKa3pIBalOT Ha Cia00 BBIPAKEHHBIH CE30HHBIH KOHTPACT, KOTOPBIN
BBISIBJICH B TEUCHUE OT/CIbHBIX MHTEPBAJIOB MPEANOCIIEIHETrO U MOCIEIHETO OJICICHEHHI (PHC.
2).

daktop 2, XapaKTEPHU3YIOIIMKCS BBICOKMMH TIOJOXHTEIbHBIME Harpy3kamu U.
peregrina u orpunarenbHbIMUA Harpy3kamu U. hispida, orpakaer B3aUMOCBA3b MEXTY 3TUMHU
neymst Takconamu. O Bumax U. peregrina u U. hispida u3BecTHO, 4TO OHHM MPEANOYUTAIOT
pasHble 3kosoruueckre oocranoBku (Loubere, Fariduddin, 1999). B wactroctu, U. hispida B
BOT nomunupyer obnactu BiausHus KODT, rae mOTOK CBEXEro OpraHUYEecKOro BeEIecTBa
OTpeNeNsIeTcsl MPEUMYIIECTBEHHO AMaToMOoBeIMU Bogopocismu (Loubere et al., 2003).
CoriacHO PKOJIOTMYECKUM HccienoBanusam, U. peregrina amantupyercss K MATAHUIO ClIETKa
W3MEHCHHBIM opranndeckuM BeriectBoM (Fontanier et al., 2002). Kpome toro, U. peregrina
OTHOCHUTCS K TpyIme, MmpeoOiaaalonieil B yCIOBUSAX YMEPEHHO BBIPAXEHHOTO CE30HHOTO
KOHTPACTa C HECKOJIbKUMH TTMKaMH [[BETCHUs (PUTOILIAHKTOHA B TCYCHHUE T'O/1a, B TO BPEMsl Kak
U. hispida sBisieTcss MHAMKAaTOpOM CIIaOOBBIPAXKEHHOTO ce30HHOTO KoHTpacta (Loubere,
Fariduddin, 1999) npu Beicokom cpeanerogoBom notoke OB (Loubere, Fariduddin, 1999).
Takum 00pa3oM, MaKkCHMMalbHbIE 3HaYCHUS (akTopa 2 OTPaKAIOT YMEPEHHO BBIPAKEHHBIH
CC30HHBII KOHTpPAcT B TEYCHHUE ToJa C OOMJIMEM Clierka W3MEHEHHOTO OpPraHUYECKOTro
BemecTBa B ocaake. OnucaHHBIE MaleO0OKEaHOJIOTHYECKUE YCIOBHS PEKOHCTPYHUPOBAHBI B
mesxaeHuKoBbsIX MKC 5.5 u 1, B Hauane MKC 7 n HeKOTOpBIX MHTEpBaIax OJleJeHEHUH (pHc.
2).

VYBenuueHne 3HaueHHH (akropa 3, XapaKTepPH3YIOIETrocs BBHICOKUMH (aKTOPHBIMH
Harpyskamu Buga M. barleeanus, rtaxe oTpakaeT yCHICHHE CE30HHOTO KOHTpacTa ¢
HECKOJIbKUMH NMMKaMH [IBETEHUS PUTOIIIAHKTOHA B TEYCHHUE T0/1a M OOWIINE IerpaJipOBaHHOTO
opranuveckoro Beiiectsa B ocazke (Caralp, 1989; Loubere, Fariduddin, 1999). ITo cpaBHeHui0
¢ U. peregrina, rmaBasiM BuioM (aktopa 2, M. barleeanus nuraercs 6onee nsmenenasim OB
(Fontanier et al., 2003). B c¢Bsi3u ¢ 3TUM /|11 HHTEPBAJIOB MOBBINICHHBIX 3HaUCHUH (hakTopa 3
MOXXHO TPEIIONIOKUTh COKpAIlCHWE 4YHWClIa OSIU30/I0B LBETCHUS (PUTOIJIAHKTOHA B
(GOTHYECKOM CJIOE B TEUCHHUE T0/1a, MEXKIY KOTOPhIMHU 3HAYMTENIbHAS YacTh ocTynuBiiero OB
MOrjla TMOJBEpraThCcs MpoILecCcy Jerpaganud. B pesynbrate 00pa3oBHIBAIOCH OOJBIIOE
KonudecTBO u3MeHeHHoro OB, u4To cmocoOcTBOBaiO pa3BUTHIO Komiiekca bdD ¢
nomuHupoBanueM M. barleeanus. Takum oOpazom, mnuku ¢Qakropa 3 yKa3blBalOT Ha
YCTaHOBJICHHE YCJIOBUH SPKO BBIPAKCHHOTO CE30HHOTO KOHTpacTa ¢ HEOOJBIIMM YHCIOM
IIMKOB IIBETCHHsI (PUTOIJIAHKTOHA B TEUEHHE TOJIa.

245



M30TonHo-kKUCNIopoaHble cTaguu
112 3 4 5.1-54 55 6 T 8

— 1.2

— 0.8

— 0.4

dakrop 2

il

|
0 T

R AR R R
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280

BospacrT, T.11.H.

Puc. 2 Pacnpec)eﬂeHue uHOuKamOpoe CE30HHOCMU nOCMYnJeHUsA Op2AHU4YeCKo20 seujecmed
Ha OHO. JKenmvimu nonocamu evidenenst unmepsans mepmunayutl. Opansicesvimu TUHUAMU ommedeHbl ~40-
mblcsiueilemuue YUKIbl CMEHbl  GbIPANCEHHOCMU CE30HH020 KOHMPACMA HOCMYNIEHUS OP2AHUYEeCKO20
seujecmsa Ha OHo Hao xpeomom Koxoc 6 meuenue mpex nocieoOHux 1eOHUKO80-MeNCICOHUKOBLIX YUKIIOB.

BricokoaMrmuTyiHble TIUKM 3Ha4YeHW (akTtopa 3 COBMANalOT € HWHTEpPBaJIaMU
YBEJIUYEHUS yria HakKJIOHAa 3€MHOH OCH, IPHUBOJSILETO B BBICOKUX IIMPOTAaX K YCHUIICHUIO
ce30HHOTro KOHTpacta. [lOCKOMBPKY B HHU3KMX IIMPOTaX KIMMaTU4YeCKass W3MEHYHUBOCTH
KOHTPOJIMPYETCS, TJIABHBIM 00pa3oM, ITUKIOM TPEIECCHH, a He BapHalMsIMH yIJia HAKJIOHA,
YCTaHOBJICHHBIA (PakT TpeOyeT MaTbHEUIIIET0 U3yUeHHUS.

ConocraBnenne Tpex (HaKTOpPOB BBHISBMUIO IUKIMYHOCTh B CMEHE BBIPAKEHHOCTH
CE30HHOTO KOHTpacTa Haj xpedtom Kokoc B TeueHume 262 ThIC. JIeT. YCIOBUSA CHIBHO
BBIPQXXEHHOW CE30HHOCTH C PEIKMMH TUKaMUA I[BETEHUS (PHUTOIUTAHKTOHA CMEHSIFOTCS
YCIOBUSIMH YMEPEHHO BBIPaXEHHOI'O CE30HHOTO KOHTPAacTa C HECKOJIbKHMH BCIBIIIKAMU
pa3BUTHS TIEPBUYHON MPOMYKIIUU, KOTOPHIE BIOCIEACTBUHU TPAHCPOPMHUPYIOTCS B yCIOBHS
MOCTOSTHHO BBICOKOT'O IOTOKA OPTaHWYECKOr0 BEIIECTBA Ha JHO B TeUeHHE roja. B unTeppane
UKC 8 — MKC 4 nauTenbHOCTh KaXI0TO U3 3TUX MUKIOB cocTaBisieT 30-40 Toic. neT (puc. 2).
B wunrepsane HMKC 3-2 nukiael HeoueBuAHBL. [IpeAnonoXuTenbHO, 3TO CBSI3aHO C
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HAJOKCHUSIMH Ha HHUX Oojiee KpaTKOBPEMEHHBIX CHUTHAJIOB MOTEIUICHHUH W TIOXOJIOAAHUI
uukioB [ancrapaa-Omrepa B CeBepHOM MOJTYIIAPUH.

Takum oOpazomM, B pe3ynbTaTe HM3yYeHHUsS KOMILUIEKCOB OCHTOCHBIX (hopamuHudep
YCTaHOBJICHO, YTO MOTOK OPTraHWYECKOIro BELIECTBA HAa JHO ObUT BHICOKUM B TEUYEHHE JIBYX
MOCJICTHUX JICTHUKOBO-MEXJICTHUKOBBIX IUKJIOB. [IpuMeHEHHE CTaTUCTHYECKUX METOOB
MO3BOJIMJIO MPOCIEIUTH NEPUOUYHOCTh B CMEHE YCJIOBHI CHIIBHO BBIPAXKEHHOTO CE30HHOTO
KOHTpacta B moctymieHud OB Ha AHO YCIOBHUSMH yMEPEHHO BBIPAKEHHOTO CE30HHOTO
KOHTpPAcCTa, a 3aTe€M YCJIOBUSIMU OTHOCUTEIBHO MMOCTOSIHHOTO B TEYEHUU I'0/1a BEICOKOTO ITOTOKA
OB Ha gHO B TeueHHE MOcAeAHUX 262 ThIC. JieT. JJIUTENbHOCTh YCTAHOBJICHHBIX IIUKJIOB
cocrasisina 30-40 Teic. et B unTepBane MKC § — 4.
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LATE PLEISTOCENE TO HOLOCENE PALEORECONSTRUCTIONS INFERRED
FROM COMPARISON BETWEEN FORAMINIFERAL ASSEMBLAGES OF THE
WESTERN AND EASTERN LAPTEV SEA CONTINENTAL MARGINS

Ovsepyan Ya.S.!, Chistyakova N.O.2, Taldenkova E.E.?, Bauch H.A.3, Spielhagen R.F.2
1 Geological Institute RAS, Moscow, e-mail: yaovsepyan@yandex.ru

2 Lomonosov Moscow State University, Geographical Faculty, Moscow

3Mainz Academy of Science/ GEOMAR, Kiel, Germany

Mope JlanTeBbIX SBISETCS OJHUM M3 KIIOUEBBIX peruoHoB CesepHoro JlemoBuroro
OKe€aHa, BIHUAIIMM Ha KIUMAaTHUYECKUE W3MEHEHUS U JICAOBBIM pexUM ApKTHKH.
KomnekcHoe n3yyeHne ceAMMEHTOIOTMYECKUX KOJIOHOK, JaTUPOBAHHBIX AMS™C meromom,
C KOHTHMHEHTAJIbHON OKpaWHbl MOps JIamTeBbIX MO3BOJIWIO MPOBECTH PEKOHCTPYKIIUU
M3MEHEHUHN OKpY)Karolle cpebl Ha NPOTsLKEHUU nocieqHux 17,6 Teic. ner. M3 BocTouHOM
YacTH MOpsI TMOJYy4YEHBbl HOBBIE JaHHBIE MO PACHPEICIICHUIO TIIAHKTOHHBIX U OCHTOCHBIX
dopamuuuep B IBYX JUTMHHBIX KoJoHKaX: PS51/118 u PS2458, orMeueHHBIE B HUX COOBITHUS
XOpOILIO KOPPETUPYIOTCS C paHee nu3ydeHHbIMU pa3pe3amu PS51/154 u PS51/159 u3 3anagHoi
yactu (Tannenkosa u mp., 2009; Taldenkova et al., 2012).

[To ocaakam KOJIOHOK MPOBOJIMJIOCH M3YYEHHE BECOBOTO MPOIIEHTHOTO COJEP>KaHUS
necyaHoi ¢pakuuu (>63 MKM) U KOJIMYECTBA TEPPUTEHHBIX OOJOMKOB MOPOJ ¥ MHUHEPAJIOB
(>500 MKM), TIpeCTaBISIIOIIMX COOOM MaTepuas JIeJOBOTO U aiicOeproBoro paszHoca, a Mo
kostorke PS2458 - Takske H30TONMHBIE M reoxuMudeckue uccrieposanus (Spielhagen et al., 2005;
Fahl, Stein, 2012). MukpomnaacoHTOJOTHYECKHE JaHHbBIC MO3BOJIAIOT CPABHUTH KOMILJIEKCHI
dopamuHUpEp B KOJIOHKAX C Pa3HBIX IITyOMH KOHTHHEHTAIBHOTO CKIIoHA: PS2458 — 983 M,
PS51/154 — 270 m, PS51/118 - 122 wm; a takxke PS51/159 ¢ BHemHero menbda, 60 M (Puc. 1 a).

[Taneoskonornueckuif  aHanu3 O€HTOCHBIX (opamMuHHU(]Ep OCHOBBIBaeTCS Ha
HKOJIOTMYECKUX TPEANOYTEHHSIX BHJIOB U BBIICICHUH TPYII MO YIAJIEHHOCTH OT BIUSHUS
MIPECHOBOJHOTO CTOKA: KOMILIEKC BHYTPEHHETrO melb(a, KOMIUIEKC BHEITHEero mieibda U
KOHTHHEHTAJIBFHOTO CKJIOHA, a TAKXKe TPYIINa CPEAHETO Mmeb(a, 3aHUMAIoIIas IPOMEXYTOUHOE
nonoxenue (Polyak et al., 2002).

B snoxy panneli aermsimuanuu menbd ObUT OCyIieH, OeperoBas JIMHUS HAXOUJIACh B
HETIOCPEACTBEHHOW OJM30CTH OT HMCCIEIOBAHHBIX KOJOHOK HAa KOHTHHEHTAJILHOM CKIIOHE,
MO3TOMY CIOJ]a MOCTYIajd TePPUTEeHHBI MaTepuanl BBIHOCHMBIA CHOUPCKUMHU peKamH, a Ha
3amajie TaKKe U Tajble JISTHUKOBBIC BOJIBI, UTO, BO3MOXHO, PHUBOIIIIO K CTPATH(PUKAIIMHA BOT
U TOBBIIIEHHOW MYTHOCTU. B COBOKYIMHOCTH C XOJOIHBIMU YCIOBHUSIMHU, JIEIOBUTOCTHIO U
HU3KOH MPOTYKTUBHOCTHIO (DUTOIIIAHKTOHA TO MPHBOJIIO K HEOIArOMPUATHBIM yCIOBUSIM
JUTSL CYIIECTBOBaHMUS OEHTOCA, O YeM CBHUACTEILCTBYIOT KpailHE MallOUMCICHHBIE OCTaTKU
pakoBUH OEHTOCHBIX (hopamMuHH]Ep B 0OcagKax 3TOro Bo3pacra
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Puc.l. A — 3D kapma mops Jlanmegvix ¢ mecmamu pacnonodceHusi KoaoHoxk, b —
npoyenmuoe cooepiicanue euda C. Neoteretis ¢ conoyenosvix ocaokax kononox PS2458,
PS51/154, PS51/118.

B 1o ke Bpemsi, B KOJIOHKaX Kak u3 3amaaHoi (PS51/154), tak u u3 BocrouHoit (PS2458)
gacTh Mopsl JlanmTeBBIX HAOJIONAIOTCS TOPU30HTHI C PAKOBHHAMH Pa3HOOOPA3HBIX
TUTAHKTOHHBIX QopamMuHudep (Ha 3amaje KOIUYECTBO MEIKHX PaKOBUH 3TUX (opM B Ipodax
OCQJIKOB C JKCTPAINOIMPOBAHHBIM BO3pAacTOM OKoJio 17, 2 Thic. JeT Hazanm gocturano 6000
sk3emmuisipoB Ha 100 r ocazika), rjie HapsAay ¢ THITHYHO apkTudeckuM BugoM Neogloboquadrina
pachyderma sin., BCTpedaeTcs TakkKe CyOmoJisspHble W OoJiee TermoBoaHble (Gopmbr: N.
pachyderma dex, Globigerina bulloides, G. glutinata, Turborotalita quinqueloba, Globorotalia
scitula, G. inflata, Globigerinita uvula, Orbulina universa u maxe eTuHHYHBIE PAKOBHUHBI
Globigerinoides sacculifer. Hamuume 3Tux pa3HOOOpa3HbIX B BHIOBOM OTHOIICHUH
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IUTAHKTOHHBIX (opamuuudep, a Takke OenTocHoro Buma-uHaekca Cassidulina neoteretis
YKa3bIBaET HA MPUCYTCTBUE TPAHCPOPMHUPOBAHHBIX ATIAHTHYCCKUX BOJI HA KOHTUHEHTAIHLHOM
CKJIoHE Mops JlanTeBbIX.

[Torennenue Oemnmunra-amuiepena 12,9-14,7 Teic. et Ha3aa BHIPAXKAETCs YBEIUYCHUEM
Ouopa3zHoOOpa3us M OOIIeH YMCICHHOCTH OCHTOCHBIX (popamuuudep. Hapsany ¢ TunmuyaHO
mopckumu Bugamu C. neoteretis, C. reniforme, Islandiella norcrossi, Cibicides lobatulus,
Stainforthia feylingi, Astrononion gallowayi Ha KOHTHHEHTAJILHOM CKJIOHE OOJIBIIYIO POJIb
urpaer onnoprynucruueckuit Bun Elphidium clavatum, cBuperensctByrommii 06 ycuneHun
BJIMSTHUS [IPECHOBOJHOTO CTOKA, COMPOBOKIAABIIETOCS MOCTYIIEHUEM OOJIBIIOr0 KOJINYECTBa
TEPPUTCHHOTO MaTepuaia U OPraHUKH.

Kpatkocpounoe moxosoganue mno3aHero jgpuaca 11,5-12,9 Teic. 7ner Hazan
COMPOBOXKAAETCS COOBITHEM omnpecHeHus. OHO TMPOSIBISIETCS B KoMILiekce ¢dopaMuHubep
KoJoHKH PS51/154 u3 3amamHoi 4acTH MOHOBHJIOBBIMH IMUKAMHU YHUCJIEHHOCTH apKTUYECKOTO
Buga C. reniforme, ycToiH4MBOrO K CTPECCOBBIM YCIIOBHSIM OKpYyXkaromiei cpenbl. B Gonee
NIyOOKOBOJHOM BOCTOYHON KoJoHKe PS2458 omnpecHeHHe BBIPAKEHO IO MPAKTHUYECKU
MOJIHOMY OTCYTCTBHIO OCHTOCHBIX (QopamMuHH(Ep U TOATBEpXKIACTCS OOJEerdeHueM
M30TOIMHOTO COCTaBa KUCIOPO/1a PAKOBUH IJIAHKTOHHBIX U OEHTOCHBIX hopamMuHudep, a TakKe
nukamu ouomapkepos (Spielhagen et al., 2005; Fahl, Stein, 2012).

bnarogaps Tpancrpeccuu B Mope JlanTeBbhIX MPOUCXOAUT 00pa3oBaHUE OMPECHEHHBIX
mIeIb(OBBIX BOJHBIX MAacC M CMEIIEHUE JETOIEHTPOB OCAJKOHAKOIUIEHUS CO CKJIOHA Ha
nenb@d. To IPUBENO K MaJCHUI0 CKOPOCTEH CETUMEHTAIINY B H3yYEHHBIX KOJIOHKaX B paHHEM
rojonene B cpeaneM ¢ 120 go 15 cm/Teic. net. BeposaTHo, B CBSI3H ¢ BIMSHUEM MIETb(OBBIX
BOJHBIX Macc, mepuon 7,2-12 Teic. JeT Ha3aJd XapaKTEepHU30BaJCS COKpalleHUEM
WHTCHCUBHOCTH BIUSHUS TPaHCHOPMHUPOBAHHBIX ATIAHTHYECKHUX BOJ, YTO BBIPAXKEHO B
orcyrctBud Buga C. neoteretis B kononke PS51/154 ¢ BepxHel YacTH KOHTHHEHTAIbHOT'O
CKJIOHA U B CYIIECTBEHHOM COKpAIICHUHU €ro CoJepkKaHus B OoJiee rryOOKOBOJHON KOJIOHKE
PS2458.

[loreruienne paHHETO TOJIOIIEHA IPHBEIO K COKPAIICHUIO JIEIOBOTO IOKPOBAa M
YBEJIMUEHUIO TPOAYKTUBHOCTH. B riyOokoBogHOW KojoHke PS2458 oTMeueHbl cambie
BBICOKHE MMOKa3aHUS YUCICHHOCTH CPeId OCHTOCHBIX M TUIAHKTOHHBIX (hopamuuudpep. B 310
BpEMsI TMPOJIOJDKAETCS MOBBIIICHUE YPOBHS MOPS W MPOMCXOAUT 3aTOIMJICHUE Majeo0IUuH
IaBHBIX pek perwona: Jlensl, Subl, Xarauru. B kommiekce dbopamunudep u3 Haubosee
MEJKOBOJIHBIX KOJMIOHOK PS51/159 (maneomonuua Xaranru) u PS51/118 (6poBka mensda Ha
TpaBepce JIeHbI) OCHOBY KOMILJIEKCOB COCTABISIIOT BH[BI, MEPEHOCAIINE OINpecHeHue - E.
incertum, Haynesina orbiculare, Buccella frigida, Polymorphina spp. u onmopTyHucTHYeCKHi
Bun E. clavatum.

ITocne 7 Teic. NmeT Ha3aag B CpeAHEM M IO3JHEM TOJIOLEHE, KOTJa YPOBEHb MOPS
MOCTENIEHHO JOCTUT COBPEMEHHBIX OTMETOK, Ha0JI0/aIoch MOXOJIOJaHHWE M YBEIMYEHHUE
JEeTOBUTOCTA. BO BCeX dYeThIpeX KOJOHKAaX OTMEYaeTcs POCT BECOBOTO MPOIEHTHOTO
coJlepkaHus MecyaHou (pakiuu ¥ MUKW MaTepuala JelIoBoro pasHoca. OqHako Ha 3amaje
00JIOMKOB ITOPO/1 Ha MOPAI0K BhIe — MakcumMyM 500 3epen, nmpotus 50 3epen Ha 100 r ocaaka
Ha BocToke. BeposdTHO, 3T0 00yClIOBIIEHO OMM30CTHI0 MUCTOYHUKOB aiicOeproB Ha CeBepHOMU
3emiie. JT0 oTpaxaercs U B KomIuiekcax gopamunudep. HecMoTps Ha TO, YTO TOMUHUPYIOT
BUJbl TPYNNBl BHEMIHETO IMIenb(a YW KOHTUHEHTAIBHOTO CKIIOHA, MPEANOYUTAIONINE
HOpMaJIbHBIE MOPCKHE YCJIOBHS, pacTeT JOJI1 BHJIOB BHYTpEHHEro Imieibda. DToO MOXKHO
OOBSCHUTH CMEIICHHEM CPEIHEMHOTOJIETHEH JIeTHEH TpaHUllbl Apeid(yronuX JbI0B K IOTY,
YTO TPUBOJUIIO K TOMY, YTO OOJIbIIAs YaCTh PAKOBHH MEIKOBOJHBIX BHJOB, BKIIOUCHHBIX B
Jie BO BpeMs MepHojia OCEHHETO JIeJ000pa3oBaHus U MIEPEHECEHHBIX K Kparo Aperdyromux
JBJIOB, B TOCIEAYIOIINN CE30H TasHHUS JIBJOB IOMajajia B OCAJKH KOJOHOK Ha BHEIIHEM
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menbde U CKIOHE Mops JlanTeBbIX, a He YHOCHIIACh JaJIbIlIe Ha CEBEpP, KaK 3TO OBLIO B OoJiee
TEIUIBIA TEPUO/L.

Jlis TononeHa BbIACNEH MHTEPBAN YCUJICHHS BIUSHUS TpaHCHOPMHUPOBAHHBIX
aTJIAaHTUYECKUX BOJ Ha KOHTMHEHTAJIbHYIO OKpauHy Mops JlanTeBrix ¢ 3 1o 7,2 Thic. et (Puc.
1 6). CpaBHenue mpoueHTHOro comepxanus C. neoteretis B 3 KoJOHKaxX ¢ pas3HBIX TIyOWH
BBISIBWJIO TMPEAIOYTEHHE ITOr0 BHJIa MPOMEKYTOYHOMY BOAHOMY TOPHU30HTY O]
aTJIAaHTHYECKUM TeueHHeM Ha riryomHax Hroke 800 m. Hecmotps Ha TO, uTo Koonka PS51/154
HAXOJUTCS B sIPE aTiaHTU4YecKoro TedeHus (rnyouna 270 m), conepkanue C. neoteretis B Heit
He npesbImaet 12 %, 6onbie Bcero 3toro Buaa (10 80%) B PS2458 (rmybOuna 983 m).

BeposiTHO, 3TO CBsI3aHO ¢ 0COOBIM COCTaBOM ITUTATENIbHBIX BELECTB OCTYIAIOIINX Ha
9Ty MIYOMHY W3 BBIIIENIEKAIIErO aTIaHTUYECKOro cios. TakuM o0pa3oM MIpOBEICHHOE
UCCJIEJOBAHKE JOIOJIHAET U YTOUHSAET 3KOJOTMYECKUE MPEANIOUYTEHUSI TAKOBO Ba)KHOT'O JUIS
HaIeOPEKOHCTPYKIHi Bua, kak C. neoteretis.
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OUJIO'EHETUYECKOE PAZBUTHE HEKOTOPBIX POAOB I''IYBOKOBO/IHbIX
BEHTOCHBIX ®OPAMUHUDEP B TAJIEOT'EHE TUXOI'O OKEAHA

Oabmanenxuid JI.M.
Teonoruueckuit uacturyr PAH, Mocksa, e-mail: 0.mitia@gmail.com

PHYLOGENETIC DEVELOPMENT OF SOME DEEP-WATER BENTHIC
FORAMINIFERA GENUSES IN THE PACIFIC OCEAN PALEOGENE.

Olshanetskiy D.M.
Geological institute of RAS, Moscow

Ha ocHoBanum pacnpeneneHusi TIIIyOOKOBOJHBIX OCHTOCHBIX (opamuHudep B
HUKHEOATHAIbHBIX-a0MCCANIBHBIX OTJIOKEHHUAX, BCKPBITBIX CKBakMHaMu B CeBepHON U
FOxno#t [lammduke, Obula mpencTaBieHa 30HATbHAs CXE€Ma HH)KHErO IajeoreHa cemepa
Tuxoro okeana. B npoiecce paboThl ObLIN U3y4EHBI MATEPUAIIBI U3 TTYOOKOBOJAHBIX CKBa)KUH,
npoOypenHsix o npoektam DSDP u ODP B Cesepnoii [lanmduke: ckBaxuna 883 (51°11.908’
c.a., 167°46. 28' B.1.) Ha nogusatun O0pyueBa; ckBakuubl 577 (51°11.908' c.u1., 167°46. 28’
B.1.) 1 305 (32°00, 3’ c.m1., 157°51,00" B.11.) Ha moaustuu Illarckoro; cks. 465 (33°49,23' c.u1.,
178°55,14' B.1.) Ha mogustuu Xecc. Kpome Toro, amst cpaBHEHHs ObUTH U3y4eHBI 00pa3ibl U3
HIOKHETANICOreHOBBIX oTiIokeHui HOxuoi [Tanmduku, u3 ckBaxkunsl 277 (52° 3.43' ro.m.,
166°11.48" B.1.) aro KomnbGemn (puc. 1). Ilpu 3ToM 0cob0e BHHMaHHE OBUIO YIEICHO
80 120° E 180° 120° %0 q)HHOFeHeTI/I‘-IeCKI/IM N3MCHCHUSAM
"‘ 2 . TPYIIIIBI, KOTOpBIE SBIISIOTCS
Canor| IPEKPACHBIM HHCTPYMEHTOM ISt
i onpezeneHus MOCIIE0BATEIbHOCTH
OMOCTPAaTOHOB. DTOT METOJ YK€ JIaBHO
MIPUMEHSIETCS TUISE MOCTPOCHHUS
30HAJBHBIX CXEM I10 Pa3IMYHBIM IpyIamMm
o-  (hopamuHudep s pa3HBIX BPEMEHHBIX
npomexyTkoB (I'pursmuc u ap., 1980;
20°  beHBSIMOBCKHI, KomaeBuu, 2001;
3akpesckas, 2008). Ha pucynkax 2 u 3
40° v /¥ - ‘" TpPUBEJCHBI MPUMEPH HCIOIb30BAHUSA
_ ¢unoreHnH CcTpaTUrpauyecKku Ba)KHBIX
277DsDP pPOZOB Uil YCTAHOBJIEHMS YpPOBHEH U
v 120" 150 % IS0 o 9% HUKHUX TPaHUII 30HATBHBIX
IOApa3AeICHUMN.

[Ipu u3yueHum Mmatepuana ObUIH
BBIJICJIEHBI CIIEAYIOIINE TPEH bl U YPOBHU (PHIIOTEHETUYECKOTO Pa3BUTHsI CTpaTUrpaduIecKu
Ba)XHBIX POJIOB!

Cpenn Bulimina ormewatotcs MopdoTumbl detbipex rpynm (puc. 2). Ilepsas
npencrasiena B. velascoensis, B. bradburyi u B. tuxpamensis, mociemxoBaTennHO
nosiBsIBIIMMUCA B paHHeMm (moa3ona DBFla), mosmnem (mogzona DBF1b) maneonene u
panHem »noueHe (3oHa DBF2), u xapakrepusyercss mno-pasHoMy neppoprUpoBaHHBIMU
pakoBuHKamMu. Y Buaa B. velascoensis HauanbHas 4YacTh PaKOBHHBI IMOKpPBITa TOHKUMH
NPOJIOJIEHBEIMU OOpo3iKamMu. BTopas M TpeTksi TpyHIbl IMPEICTaBlIeHBl OyJTUMHHAMHU C
mmnamu. PanHenmaneorieHoBass ¢opma u3 BTOpoii Mopdorpymnnsl — B. midwayensis —
XapaKTepu3yeTcs TeM, UYTO HWKHHE Kpas KaMep IMOCIeIyIoIero o0opora 4acTo 3axXoIsiT Ha
KaMepbl TPEAbLIYINEro W TOKPBITH HeOoibmuMHu munamu. Y ¢opmel B. macilenta,
MOSIBUBLICHCS TO3/1HEE, BO BTOpPOIl TMOJOBHHE paHHEro someHa (3oHa DBF3), mmms
CTaHOBSTCS ropa3fo Oosiee MacCUBHBIMU. Tperbs Mopdorpynmna MpeacTaBieHa IBYMs
Bugamu — B. trinitatensis, HauaBimM cBoe pa3BUTHE B paHHeM majeorieHe (moa3oHa DBF1a),
u B. impendens,

577 DSDP
210 @465 DSDP

305 DSDP|

171
163':1220

1221

6071

Puc. 1 Pacnonosicenue U3YUYEHHBIX CKBAJNCUH
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Puc. 2. @unozenemuueckas cmensemocms 6udoe pooos Bulimina, Stilostomella u
Pleurostomella ¢ pannem nareozene Tuxozo oxkeana

MOJIYYMBIIUM IIMPOKOE pacHpocTpaHeHue B cpenHeM soueHe (3oHa DBFS). ¥V mpenkosoit
dopmbr B. trinitatensis BHemHue HIDKHHE KOHIBI KaMep HECYT KOPOTKHE IIHITbI, KOTOPHIC
MHOT/Ia CBEIIMBAIOTCS HAJl IIBaMHU KaMep Mpeaslaylmmx o0opoToB. PanHue 000poTHI BHIa-
OTOMKa OOMJIBHO M XaOTHYHO OPHAMEHTHPOBAHBI IIUMHKAMU, KOTOpbIe Ha 0oJjiee MO3THUX
000poTax MPUCYTCTBYIOT TOJIBKO HAa HIDKHHUX YacTsAX Kamep. YeTBepras rpymma — peOpucTsie
OylMMUHBI, KOTOpbIE Hauyald pa3BUTHE C paHHero soueHa (3oHa DBF2). B sto Bpems
MIOBCEMECTHO M B MAacCOBOM YHCJIe TOsBisieTcs BUa B. semicostata. DBomorus Mopdoaorun
PaKOBHHBI 1ILJIA 110 ClieayrolieMy cieHapuio. [Ipeakossiit Bun B. semicostata nmeer 00b19HO
CPaBHUTEIFHO MEIKYI0, TOHKONEp()OPUPOBAHHYIO, TPEYrOJbHYI0O B CEUCHHHM pPaKOBUHY,
paHHHE KaMepbl KOTOPOl Hepa3IMuuMbl U TOKPHITHI TOHKHMH, HEperyJspHBIMH, CJErka
BBICTYIAIONIMMHU TPOJIOJbHBIMU peOpsitikamu. B. glomarchaelengeri, nosBuBmmiics u
HOJYYMBIIUI IIMPOKOE paclpoCTpaHEHHE Ha pyOex e CpelHero M MO3JHEero 30leHa (30Ha
DBF6), numeet pakoBuHy 00jie€ KpYITHBIX pa3MEpOB, CJIErKa TPEYroJbHYIO B CEYEHUH TOJIBKO B
€€ HavyaJIbHOM YacTU M MPUTYIUICHHYIO, C OTHOCUTENIBHO OONBIIMMHU, B3IyThIMU KaMepaMu B
OCTaJIbHOM YacTu pakoBUHBI. [IoTOMOK OT/IMYaeTcs OT mpeika TaKkkKe TeM, YTo o0naaeT 6osee
BBIPa3UTENbHBIMU NPOJIOJIBHBIMH PEOPHIIIKH Ha OOJIbIIEH YacTH paKOBUHBI, KOTOPHIE B CAMOM
HU3Y CXOAATCS B KOPOTKHUM IIIHATI.

Pon Stilostomella B cBoem ¢uoreHeTHYECKOM pa3BUTHU IMTPOXOIUT HECKOIBKO CTAINH.
B mo3mnem maneornieHe (mom3ona DBF1b) mosBiisseTcss TOJNBKO OAWH BHJ TOTO poaa — S.
midwayensis, pakoBHHa KOTOPOTO UMEET ‘3aHO3MCTHIN opHaMeHT (puc. 2). B panHeM so1ieHe
(3oma DBF2) k ynoMsHyTOMYy BHIy NPHCOCIMHSACTCS HeopHameHTHpoBanHas S. nuttalli,
mapooOpa3Hble KaMepbl KOTOPOH IUIOTHO COEAMHSIOTCS Ipyr ¢ Jpyrom. Koner paHzero
sorneHa (3oHa DBF3) xapakrepusyercsi yBenumdeHHEM pa3zHOooOpasusi CTHIOCTOMEI, CPeau
KOTOPBIX TOSBIISIETCS YacTo BeTpewaromasics S. gracillima ¢ Heckombko pacTaHyThIMH
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Puc. 3. @Qunocenemuueckas cmensemocms suoos pooos Anomalinoides, Cibicidoides u
Uvigerina ¢ pannem naneozene Tuxozo oxeana

IPOMEKYTOUHBIMHU 3BEHbSIMU MEXAY L1apo0Opa3HbIMU KaMepaMu, B HH)KHEH 4acTH KOTOPBIX
HEpEeAKO HAOIIOAIOTC KOPOTKHe mUnuKy. Crenyromniee 38eHO B (PUIOTeHETHIECKOM 1eTH —
S. subspinosa (Bun-unaexc 3oub DBF5 cpennero sorena) — omimvaercs ot S. gracillima
IUIOTHBIM COEJIMHEHHEM IapoOoOpa3HBIX KaMep, WMEIOIIUX HEICHYI0 MEJIKOIIUIIOBATO-
I'PaHyJIMPOBAHHYIO CKYJBITYPY.

Tpeun B dunorenun poma Pleurostomella siBHO mien B HampaBiieHHUH yBETUYCHUS
IUPUHBI pakoBuHBI (puc. 2). Ecnu HavaneHas ¢opma — P. subcylindrica (moxzona DBF1b
MO3JHEr0 TNajleoleHa) — NpeJICTaBisia coOON JIOBOJIBHO CTPOWHYIO BEPETEHOBHIHYIO
PaKoBHHY, TO CIIIYyIOIINE 3BeHbs (huitoreHerudeckoro “mpesa” — P. alternans (3ona DBF2
panHero so1eHa), P. acuta (3ona DBF4) u P. bierigi (DBF5) — cranoBuiuck Bce Ooiiee 1 Ooiiee
HMIMPOKHUMHU.

CoBepIIEHHO OTYETIUBO MPOCIICKHBACTCS HANPABIEHHOCTh (QHIIOTEHETHYECKOTO
pa3BuTHs cpeau aHomManuHouaecoB. Bun Anomalinoides capitatus ¢ rpyoonepdoprpoBanHoit
pakoBUHOM, mosBuBLIMiicS B mnaneouneHe (3oHa DBF1), sBnsercs mpenkoBoilt gopmoit A.
semicribatus — Buma-uHaeKca cpeaHedoneHoBoi 3061 DBFS ¢ wetkoii mepdoparueii ToIbpKO
Ha yMOOHaTBHOM cTOpoHe pakoBuHEI (puc. 3). CormacHo van Morkhoven et al. (1986), atu nBe
(GOpMBI, SBISACH (PUIOTCHETHUSCKHMH CTaIHAMU pa3BuTHs poaa Anomalinoides, MapkupyoT
oIpe/ieTICHHbIC BpeMeHHbIe HHTepBaibl. Tunuunbie A. semicribatus mosiBustoTcs B ATIAHTHKE
B HIDKHEH nonoBuHe cpeanero soneHa (Tjalsma and Lohmann, 1983).

Breigensitoress craguu uorenesza pona Cibicidoides. Camasi panHsas ctaausi (30Ha
DBF1) xapaktepusyercst neymst Mopdotunamu: C. dayi u C. velascoensis (puc. 3), rmodanbHO
pacIpOCTPAaHEHHBIMH B TaJCOICHOBBIX TIYOOKOBOJIHBIX OTJIOXKEHHUSX BCEX OKEAaHOB W
rIIyOOKOBOJHBIX Moped Ha koHTHHeHTax (van Morkhoven et al., 1986). PannesoneHnoBas
CTaJusl XapaKTepU3yeTcs TOsSBICHHEM MOP(OTHIIOB ¢ SBONIIOTHOM J0p3alibHOM cTOpoHOM: C.
(Heterolepa) eocaenus (3ona DBF2) u C. (Heterolepa) havanensis (Bua-unnekc 30061 DBF3).
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Pe3ko ornmuaercs or Hux mopdortum C. grimsdalei, momyuuBimmii pacmpocTpaHeHHE B
OTJIOKEHUSAX cpeaHero so1eHa Tuxoro okeana (3oHa DBFS).

Jlist  ompenesieHUsl HIKHEW TpaHWIBI CPEIHEr0 S0ICHA BEChbMa IOKa3aTeIbHO
IBOJIIOIIMOHHOE MTPpeoOpa3oBanue cpeau yBureput. Ot kiyokoBuaHoi U. chirana (Bua-unmexc
3oubl DBF3), mosiBuBIIelcs BO BTOpOW IOJIOBUHE pPaHHETO JOIICHA, ‘“‘OTHOYKOBAJIach”
BepereHoBuaHas U. elongata (Bua-unaexc 3ous DBF4) B Hauase cpennero sorieHa (puc. 3).
[TosiBneHne mocieqHel B ATIIAHTHYECKOM OKEaHE TaKXKE CIIY)KUT KPUTEPUEM OIPE/ICICHUS
HIDKHEH rpanuis! cpeanero somena (Tjalsma and Lohmann, 1983).

HameueHHble TpeHIBl (UIOTEHETHYECKOTO PA3BUTHUSl CYIIECTBEHHO PACHIMPSIOT
OpPEJCTAaBICHUA O PAa3BUTHM U CTPAaTUrpaUUecKOM IMOTEHIHAlle TaKOH MEeUIEHHO
ABOJTIOIMOHUPYIOIIEH IPYIIIBI, KaK IITyOOKOBOIHBIC OCHTOCHBIE (OpaMUHUDEPHI.
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HNCITIOJIb3OBAHUE POPAMMUHUDEP IPH PEKOHCTPYKIUAX
HEOT'EHOBBIX ITAJIEOGACCEVHOB
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USE FORAMINIFERS FOR RECONSTRUCTION OF THE NEOGENE
PALEOBASINS

Pinchuk T.N., Kodach A.S.
1-2Kuban State University, (KubGU), Krasnodar

Heorenossie otnoxxenust Tamanckoro nonyoctpoBa u 3anaano-Kybanckoro mporuba
(3KII), sBisiroTcsi 0OBEKTOM TOMCKOB 3aliexkeil HeTH U raza. B cBsizu ¢ 3TuM TpeOyroTcs
NAJICOHTOJIOTHYECKHE M  Majieoreorpauueckue HCCIeOBaHus, M1 PEKOHCTPYKIUU
ocaakoHakoruieHusi. C  OTKphITHEM HE(TErasoBbIX MECTOPOKICHUH B  HEOTCHOBBIX
oTnoXkeHusx, Ha cesepHoMm Oopty 3KII, mMmerommx 3HAYUTENbHBIE MOITHOCTH, BO3HHKIIA
HEo0X0IUMOCTh 0oJiee MOoJAPOOHOr0 OUOCTPAaTUrpaUUECKOr0 PaCUSICHEHUS MEPCIIEKTUBHBIX
tonul. [Ipu pacuneHeHnn HEOTeHOBBIX OTJIOXKEHUH Ha Tepputopun 3amanHoro [IpenkaBkasps,
HanOosiee MHPOPMATUBHBIMU MCKOIIAEMBIMHU SIBIISIOTCS (hopaMHHUDEPHI, B CBSA3U C JTydllei
COXPAHHOCTHIO U MHOTOYHCIEHHOCTBIO HaxoAoK. B Toxke Bpems opamuHudepsl sSBISIOTCS
YYTKUMHU MHIUKATOPaMH M3MEHEHUS YCIOBHH PEeKUMa MOPCKOTO OacceiiHa, OKa3bIBaIOIIHe
OMOHOMHYECKHE YCIOBHsSI, KaKk BCEro OacceilHa, Tak W OTAENbHBIX ero y4dacTkoB. OcoOoe
3HaYCHHE HMMEET M3MEHEHHE KOMIUIEKCOB (opamuHH(dEp, KOTAa OHO MPOCIEKHUBACTCS 10
TEPPUTOPUU Ha OMPEIEIICHHOM cTparturpaduueckoM ypoBHe. Ilpu uccrenoBanuu KepHa
ckBaxnH Tamanu u 3KI1 Ob11i oTy4eHb OOraThie KOMIUIEKCH opaMuHU(Ep, COTOCTaBUMBIC
C KOMIUIEKCAMH BBIJICIEHHBIMH B pa3pe3ax HeoreHa Tamanckoro moiyoctpoBa u 3KII
(bormanoBuu A.K.,1965, ITunuyk, 2011).

3a nmocieaHue rojbl, B CBSI3U C pa3BeIKON MPOTYKTUBHBIX MTAYEK YOKPAKa 110 CEBEPHOMY
6opry 3KII, BO3HHMKIa NPOWU3BOACTBEHHAs HEOOXOAWMOCTH B JACTATBHOM pPACWICHEHHU
YOKPAKCKUX OTJIOKEHHH, /711 000CHOBaHUS paCIIpOCTPAHEHUS TPOAYKTHUBHBIX TaYeK Ha HOBBIX
wiomaasx. Jns sToro ObLa TpEANpHHSATA MOMBITKA aHalN3a W3MEHEHHH KOMILJIEKCOB
dopamunudep, HaiiieHHbIX B Oosiee ueM 90-TH CKBakMHaX, BCKPBIBIIMX pa3pe3bl HEOTeHa 1o
cesepuomy Oopty 3KII. M3ydenwe kepHa U3 KaxAOro MeTpa OTOOpa Ha HaIUdue
MHUKpO(GOCCHINN, TO3BOJIMIO coOpaTh OoraTelii KoMIUIEKC (opaMuHUpEp, OTMETHTh
U3MEHEHHE B COCTaB€ KOMILJIEKCOB MO IUJIOMIATM M TIIyOWHE, CBS3aHHBIX C Pa3IMYHBIMU
npuyrMHaMu (0aTUMETpHsl, COJIEHOCTh, TUApOJMHAMHMKAa M T.I.). Ciou ¢ BbIIEICHHBIMU
KOMILTIeKcaMu  (opaMUHHU(EP TMPOCIESKUBAIOTCA BAoJb ceBepHoro Oopra 3KII u maror
BO3MOXHOCTh ~ TPOBECTH  OMOCTpaTUrpauyecKkyr0  KOppelslUi0 IO  HHTepBaiaM,
COOTBETCTBYIOIIUM TIPOJYKTHBHBIM TOpU30HTaM. CONOCTaBI€HHE OJIHOBO3PACTHBIX CIOEB
dopamuHugep, BMECTE C JHUTOJOTHUYECKUMH U NETPO(YU3NYECKHMMHU JIaHHBIMHU, MOKa3ald
U3MEHEeHHe JHUTO(ANUi MO IUIOIAASIM W OJHOBPEMEHHO KOCBEHHO OTMETHIIM YYacTKH C
OJIarONpUATHBIMU YCIOBUSAMHU (OPMHUPOBAHMS I1€CUAHO-aJIEBPUTOBBIX IPOCIOEB, KOTOpHIE
MOTYT SIBJIATHCS KoJuiekTopamu Y B. U3menenne OnokomMriekcoB popaMuHU(pEP TPOUCXOIAIIO
B Ka&XJOM pa3pe3e 4YOKpaka, TaK M BHYTPH KaXJOTO MOJpPa3JeNeHusi, C H3MEHECHHEM
KOJIMYECTBEHHOTO M KAUECTBEHHOTO COCTaBa BHUJIOB.

CraTHCTUYECKUMHU HCCIEOBAHUSAMH BBIZCICHBI PA3IMUHbIE HKOJOTHUECKUE TPYIIIbI
dbopamuaudep. [ns apobHOro pacuneHeHHs pa3pe30B OBUIM  COCTABIEHBI CXEMBI
BEPTUKAIBHOTO pacrpeneneHus (¢opamuHudep MO CKBaXHHAM, COINOCTaBJICHHBIE C
KapOT&KHBIMU JuarpaMmaMi. Ha cxemax BBISIBIJIUCH YPOBHH TIOSIBICHHSI M WMCUE3HOBEHHUS
BUJIOB, OTMEYAIUCh M3MEHEHHs] HUX KaueCTBEHHBIE M KOJMUYECTBEHHBIC XapaKTEPUCTUKHU B
IJIMHUACTBIX M TIECYAHWKOBBIX (Qammsx. Ha reonormueckux paspesax, OTMEYaIoch
MECTOHAXOXKJIEHHE KaKJOro TaHaroleHo3a (opamuHudep (kaparaHa, BEpXHEro YOKpaka,
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HIOKHETO YOKpaka, TapXaHa M Maiikora), W YPOBHHU CMEIIaHHBIX KomIuiekcoB. [lo
HKOJIOTUYECKUM M (pallianbHBIM JJAHHBIM BOCCTAHABIMBAJICS MPOLECC OCATKOHAKOIUICHHUS KaK
Mo paspesy, Tak U 1o miomangsiM. [IpoBoauinock comocTaBieHUE HHTEPBAIOB HAXOIOK
dopamunuep B pazpe3ax CKBAXKUH C PEIIEPHBIMU YPOBHSAMU TeOPU3NIECKUX U CEUCMUYECKUX
MarepuasnioB. B pesynbrare ObUIM YCTaHOBIEHBI CTpaTturpaduyeckue TpaHUIBl, HE
COBMAJAIONIME  C  CEHCMHYECKUMH  perlepamMH,  4YTO  IO3BOJIJIO  IONPAaBHUTH
ceficMocTpaTurpaguueckue TpaHUIbl HE TOJIBKO Ha YPOBHE SIPyCOB, HO U Ha YpPOBHE
MPOAYKTUBHBIX Ma4deK. J[aHHbBIC YPOBHH, YBsI3aHHBIC C METPOYU3NISCKUMH U TeOPU3NICCKUMU
UCCIICIOBAHUSIMM [0  CKB@XKMHaM,  MO3BOJMWIM  AU(PPEpeHUUpoBaTh  MPOIECC
ocazkoHakoruieHus: 1o cesepHoMy Oopty 3KII, Bbmenuts pasnuuHble  (anuanbHbe
00CTaHOBKHM, BOCCTAHOBUTH YCJIOBUN (DOPMUPOBAHUSA U PACHPOCTPAHEHUS IMEPCHEKTHUBHBIX
NECYaHO-aJICBPOJIUTOBBIX MayeK.

B rpymnmne 0entocHbix dopamuHudep 4OKPaKCKOro BO3PaCTa BBLACTUINCH MOAIPYIIIbI
[0 TMPOLEHTHOMY COJEpXKAaHHWI0O PAKOBMH HA TIEPBOM MECTE - IPEJICTaBUTEIH CEMEiCTBa
Miliolidae (Quingueloculina, Sigmoilina, Tschokrakella u ngp.) xak Hambojee MIUPOKO
pactpocTpaHeHHBIX BHIOB. Ha BTOpOM MecTe BBICTYMAIOT TPEACTABUTEIN CEMEHCTBa
Rotaliidae (Ammonia, Nonion, Discorbis, Florilus u ap.). Ha Tpethem — mpeacraBuTenn
cemeiictBa Bolivinidae. OcranbHbie rpyInbl CEMEHCTB, PEACTABICHBI CIMHUYHBIMUA POJIAMU
U BHUJAMH, OCOOCHHO PEIKO BCTPEUYEHBI MPEICTABUTENM IUIAHKTOHHBIX (HopaMuHubep
(Globigerina).

B paspese Kyb6anckoit CI'-12000 (CT'), npoOypennoii B mnentpanbHoit yactu 3KII,
MU3MEHEHHE KOMIUIEKCOB (popaMuHU(Ep MPOCIESIKEHO, O1aroaaps CIUIOIIHOMY OTOOpY KepHa,
U COIMOCTAaBJICHO C OJHOBO3PACTHBIMH KOMIUIEKCaMU (QopamMuHH(Ep U3 APYTUX CKBAXKUH
nporuoa.

Kowmmnekc ¢dopamunudep Tapxanckux ominoxeHuit 3amagHoro IlpenkaBkazbs
COIEPKUT 57 BUIOB, U3 KOTOPHIX 49% OTHOCUTCS K CTEHOTAJIMHHBIM MOPCKHUM, a OCTaJIbHBIEC K
SBPUTAJTMHHBIM BHUJIaM. [ TyOOKOBOIHBIE BUIBI COCTABISIOT 56% OT BCETro COCTaBa KOMITJIEKCOB
U pacnpocTpaHeHbl B 30He nporudanus 3amannoro [IpeakaBkasps. B TapxaHe B IeHTpalbHON
yactu 3KII BcTpedeno Bcero 16 Bunos hopamunudep cpenuzeMHoMopckoro oodmuka. [TonHoe
U3MEHEHHE COJIEBOTO peKMMa OacceifHa MPOM30IUI0 B TEPCKOE BpeMs, KOraa OacceiH cTai
MIOJTHOCOJICHHBIM MOPEM, U MOJHOCTBIO MOMEHsIach OMoleHo3 (popamuHudep, BbIIETCHHBIN
3onoi Globigerina tarchanensis.

B d4okpakckoH Bpems paszBuBaIKCh (GopaMUHUGEPH, ¢ KPYIMHBIMH PaKOBUHAMU
komiuiekca ¢ Tschokrakella caucasica. YncnenHocTs KOMIUIEKca BO3pociia 10 87 BUIOB, U3
KOTOPBIX YHCJIO CTEHOTAJIMHHBIX BMJIOB PE3KO COKpaTuiaoch 10 29%, MO CpaBHEHHMIO C
TapXaHCKUM KomruiekcoM. [IpeoGmamanu wmenkoBogHble BUAbl (65%), obOutaromue Ha
ryonHax okono S50M. OToT ¢akT Takke MNOATBEP)KIAAET MEJIKOBOAHOCTh UYOKPAKCKOIO
OacceifHa 1Mo CpaBHEHUIO C TapXaHCKUM. B pa3pese cBepXriayOoKoi CKBaXKHHBI BCTPEYEHO 69
BUJIOB.

B kaparanckoe Bpemsi MpOM30LLIO ONpecHeHue OacceiiHa, B CBSI3U C YBEIUYEHHBIM
MIPUTOKOM PEYHBIX BOJI, CONIPOBOXKIABIITHICS THOETBI0 MOPCKOH (payHbl. COCTaB KaparaHCKOTro
KomIuiekca (opamuHudep cHu3WICS 10 27 BUAOB, U3 KOTOpHIX 92% cocTaBisuu
sBpuranuHuble. [Ipeobnaganu menkoBoaubie Buabl 10 70%. B pazpesze CI' ormeueno Bcero 9
BUJIOB, IPEUMYILECTBEHHO IITyOOKOBOIHBIX (POPM.

Ot xkaparanckoil MHKpodayHbl KOMIUIEKC KOHKCKHX OTJIOKEHHM OTJIMYAeTCs
IPUCYTCTBUEM Cper3eMHOMOPCKUX dopamunudep. Komrieke hopamunudep cocraiser 59
BUJIOB, M3 KOTOPBIX K CTEHOTAJMHHBIM OTHOCHTCS 18%, HO HIMPOKO PacHpOCTPaHEHBI U
IBpUTAIMHHBIC TMPEICTaBUTEIH, OoTHOcsAmmecs k ciosm Elphidium horridum u Adelosina
konkoensis. XapakTepHoii 4epTOi KOHKCKOTO KOMIUIEKCA SIBJISIETCS HAIMYME CTEHOTATMHHBIX
¢opM, BBLICPKUBAIONIMX IIOCTETNIEHHOE MOHMXKEHHE cojJeHocTh Boa. IIpeobnanmaror
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MeNKoBOJHbIe BBl (67%), r1yOOKOBOAHBIE 00MUTalOT B 30HEe Hporudanus, B paspese CI'
BCTpeueHo 12 BUIOB.

Ha roxuom Oopry 3KII, rme pacmpocTpaHeHbl NPEHMYIIECTBEHHO TJIMHUCTO-
KapOOHATHBIC OCAJKW, B pa3pe3ax HeoreHa BcTpedeHo okosno 60 BumoB dopammuudep,
0o0HapyXEeHHBIX B pa3pe3ax MHOTOYUCIIEHHBIX CKBAKUH M MO OOHAXXEHUSIX BIOJb CEBEPHOTO
ckioHa 3amagHoro Kaskaza (ot mpica Kamennoro na Tamanu no paspesa p.KyOans). [lpu
UCCJIETOBAaHUH HEOT€HOBBIX MOPOJ] OBbUIH BBIJIEIECHBI KOMIUIEKCH (hopamuHudep comepkaiiue
MHOTOYMCJICHHbIE BHJBI, BbIJeiacHHbIe Kak ciion A.K.bormanosumuem (1967, 1972r.) u
T.H.ITunuyk (1998), npuypodeHHsle k crpaTurpadudeckum uHTepBasiaM. OTHOCHUTEIBLHOE
0oraTcTBO BHUJOB M JIOBOJIbHO HIMPOKOE UX PACIPOCTPAHEHME MO3BOJISIOT IPOCIEIUTH CIIOU
dopamunudep He Tosnbko 1o 3KII, Ho m Bcemy 3amagHomy IlpenkaBkaszpro. DTO JaeT
JOCTATOYHO TOYHYIO KOPPEJSALHI0 OTICNbHBIX CTpPaTUrpauuecKux MOApa3AeieHUl B
npeJenax OJHOro mnajgeoreorpaduueckoro pailoHa U JIETKO YCTaHABIMBAIOT MPUYHHBI 3THUX
W3MEHEHUH. buonomuueckue YCIIOBUS HUKHE-CPETHEMUOLICHOBBIX OacceliHOB
YCTaHABIMBAIOTCA, MPEUMYIIECTBEHHO IO JKOJIOTUU OEHTOCHBIX (hopamuHudep, KOTOpbIe
HIMPOKO PacHpOCTpaHEHbl B OTIOKEHUAX 3anaaHoro [IpenkaBkasbs.

benrocusie dopamuHubeEpsl U MOJUTIOCKH B COBPEMEHHBIX MOPSX MMEIOT HIUPOKUN
Mana3oH O0aTUMETPUYECKOr0 pacHpOCTpaHEHUs, HO Hauboyiee OJIaroNmpUsTHBI YCIOBUS
menb(oBoil 30HbL. Tak, MUIMOIMABI MPUCYTCTBYIOT MOYTH Ha BceX MIyOWHAax, HO Oolee
pa3Hoo0pa3Hbl U MHOTOYMCIIEHHBI B YMEPEHHBIX TEILJIbIX, U OTHOCUTEIBHO HETITyOOKUX BOJax
(BepxHeil cpeiHel YacTu CyOIUTOpaIn).

CoBpeMeHHbIE MPEACTaBUTENN POTAINUL OOUTAIOT B OTHOCUTEIBHO MEIKOBOJHBIX
OacceliHax pa3HON COJEHOCTH W YMEPEHHO IIyOOKOBOIHBIX M XOJOJHOBOIHBIX (Ammonia,
Discorbis, Nonion u ap.). ®ayHa riryOOKOBOJHO# 30HBI YOKpaka HE YHCTO MOpCKas, OHA
coiepkuT Toiabko 3% okeanwdeckux ¢opm. Ilo manaeiM CaumpoBorr X.M., Snko B.,
Kpamennnnukoa B.A. u ap. u3meHeHus GpopMbl ¥ CKYJIBITYPhl PAKOBHH OEHTOCHBIX BHJIOB B
COBpPEMEHHBIX MOPSIX 3aBUCST OT XapaKTepa ocajika. B cTaOUIbHBIX YCIOBUSAX OCAXKACHUS HIIOB
Pa3BUBAIOTCS OKPYTJIbIE U YAJIMHEHHBbIE KaMEPhl, B TTIMHUCTBIX OCa/ikax U B 0ojiee MOIBUKHOM
cpee Kamepbl HU3KHME U CIa0OBbIMYKJble. MI3MeHeHne (GopMbl paKOBUH MOTYT 3aBUCETh OT
ckopocTH ocaakoHakorienus. [lo mannsiM Xenapukca B.E. B rpy0o3epHHUCTBIX MOpoaax
BCTPEYAIOTCSl KUJIEBAThle, MEHEE B3yThle PAKOBHUHBI, MPUCHOCOOICHHBIE K MEPEMEIIECHUIO B
OBICTPO HaKaruIMBaKOIUXCs ocajnkax. [Imockue, kuaeBaTble paKOBUHBI B YCIOBHUSIX OBICTPOTO
OCaJKOHAKOIUICHUS OTMEYEHbl HAaMH Ha W3MEHYHMBBHIX (OpMax MHUIHOIUA MEITKOBOTHBIX
OTJIO’)KEHUHN 4YoKpaka. B Hamem marepuane MeHbIllas U3MEHYMBOCTb HaOmogaeTcst y Gpopm
HAXOJAIIUXCS B Oolee CTaOWIBHBIX YCIOBUAX Cpeabl OOWTaHHS (B OTHOCHUTEIBHO
rJ1yOOKOBOJHBIX OTIIOKEHUSIX OacceiiHa). 1 Ha060pOT, CUIIbHON M3MEHYHMBOCTHU IO/IBEPIKEHBI
sBpudanuanbibie  Gopmbl. OTMEUEHO, YTO BCE BHU[BIL, MOJBEPKEHHbIE BHYTPUBUIAOBOMN
M3MEHYUBOCTH MPUYPOUYCHBI B OCHOBHOM K CPEIHEH YacTH YOKpaKa.

[Ipu paccmoTpennn o01Iel XapaKTepUCTUKU HEOT€HOBBIX (hopaMuHu(peEp Ha CEBEPHOM
6opty 3KII, BEISICHUIIOCK, UTO MUKpOdayHa 1 Ha F0’KHOM OOpTy Iporuda uMeeT 01H000pa3HbIN
xapaktep. OJHaKo ecTb W HEKOTOopble oOTiauuMsi. Hampumep, pakoBUH MOJUIIOCKOB C
npubpexHoil yacTh OacceilHa Ha ceBepHOM OOpPTY ellle He BCTPEUYCHO, a TOJIbKO PAKOBHMHBI
MOJUTIOCKOB, OOMTAIONIMX B BepxHel wyactu cyonuropanu (Leda, Ervilia). 13 dpopamunudep
XapaKTepHO 3HAYMTETHLHOE PA3BUTHE MIIIMONU] C MPUCYTCTBUEM OONUBUH U poTanmuui. M3
IUTAHKTOHA BCTPEUYEHBI €IMHUYHBIE [IOOUTEPUHBI 1 MHOTOYHCIIEHHBIE CITUPUAIIUCHI.

danuanbHOE pacnpesiesieHne KOMIUIEKCOB (opaMHHU(pEpP MOXKHO NPEACTaBUTH I10
30HaM obutanus (puc.l).

1. YucTble meckd M IECUYaHUKH, 0Opa3oBaBIIMECS B 30HE MEJIKOBOJAbS, MOYTH HE
coJiep’kaT pakoBUH ¢opaMuHUEp, UCKIIIOUEHUE COCTABISIOT PaclpoOCTpaHEHHbIE B MECKAX-
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pakymiedarkax Ammonia ex gr. beccarii, ¢ o6moMkamMu paKOBHH MOJITFOCKOB, MIIIAHOK M KT
MOPCKHUX €KEU, OCTPAKOL.

2. TlecuaHWkM ® TJIMHHUCTBICE MEJKO3CPHUCTBIC TMECKH, OTJAararouiiecs B
cybnuTopansHOW yacTu OacceliHa, coiep:kar Ooraryio dayny dhopamunudep noaumopdus,
poTanuu, nossistores nepsoie Florilus, pacnpoctpaHeHHbIe B TTIMHUCTBIX OTIOXKEHUsX. 13
muonu pactpocrpanenbl Quinqueloculina litiralis, Q.orbignyana, Q.grassilissima, erme
manouncienasie Quingqueloculina akneriana u ee Bapueretsl. Kpome dopamunudep, B cocran
NaJIcOOMOIIEHO30B BXOIAT sIIpa U PAKOBHHBI MOJUIFOCKOB, OCOOCHHO TacTpOIOJ, OOJIOMKH
MIIIAHOK, CTUPOPOHCHI, CTUPUAIUCHI.

3. [ IMHKCTBIE OTIOKEHUS XapaKTePH3YIOTCs IBYMsI KOMILIEKcaMu (hopaMuHUDep.

[lepBbIif KOMIUIEKC, COCTOSIIMA M3 Pa3HOOOpA3HBIX IPEACTABUTEICH C PEIKUMHU
eJIMHUYHBIMA BHJAMH pOTaauua., OosumBuH. MHuorouuciensl Quingqueloculina akneriana,
Sigmoilinita tschokrakensis, mossmsrorss Quinqueloculina laevigata, Q.selene u apyrue,
ucuezarot Q.litoralis, Q.orbignyana, cokpamarorcs Bunsr Elphidium, Ammonia, Discorbis.
3ametHo yBenuueHue paxoBuH Florilus boueanus kak mo pasmepam, Tak ¥ MO KOJIUYECTBY
pakoBuH. Ilepeuncnennas dayHa BcTpewaeTcs BMmecTe ¢ Mosutrockamu (Spirialis, Leda,
Syndesmia, Ervilia), mirankamu, ocTpakogaMH U B HEOOJBIIOM KOJHYECTBE O(GUYPHI.
OmnucanHoe cOOOIIECTBO MPUYPOUEHO K TNIMHAM CpPEeIHEH U HIDKHEH YacTh CyOIUTOpaIy.

Bropoii KOMIUIEKC TIIMHUCTBIX OTJIOXKCHHUW XapaKTepH3yeTcsi OOraTrcTBOM BHIOB U
PaKOBUH MHJIMOJIUJ, ¥ PEAKUMH JPYTUMH BHIAMH, TIOYTH TOJHOCTBIO Mcue3aroT Discorbis,
Ammonia, Elphidium. Jlo6aBnsiercs obuiue oduyp, CIUPHATHUCOB, MEIKOBOJHBIC BHJIbI —
MILIAHKH, TaCTPOIO/IbI, TOYTH TOJIHOCTHIO HCYE3AIOT.

4. B riryOOKOBO/IbE OTJIATAlOTCS TJIMHBI C PEIKHUMHU OCTaTKaMH (payHbI TNIAHKTOHHBIX
dopamurUBEp, OCTATKOB PBIO, OGUYp U CIIHPUATHCOB, OTCYTCTBYIOT TaCTPOIIOIbI, OEHTOCHBIE
MOJUTIOCKH U OCTPAKO/Ibl, B TIMHAX HAOJIOIAIOTCS MUPUTOBBIC M CUACPUTOBBIC KOHKPCITUH.

Ciw 3 P HE P H - MENKOE DHAA CyBnuropane MnyBoKoEoALE, NEeEA0a M ocant
5 EEpHHA A cpeAHAR HHE Ha A

=
T

400

150

200

Puc.1 bamuanvHnoe pacnpeoenenue ghopamunugep 6 naneobacceine.

OcoOeHHO S[pKO H3MEHEHHEe OHOIEHO30B TPOMCXOJUT HA TpaHUIAX MEJKHX
TPaHCTPECCUBHO-PErPECCUBHBIX UKIIOB. [ TMHUCTBIE IpOCIon cofepkaT popaMuHUGEpPHI KakK
NOJUTAIMHHBIX, TaK M  CTEHOTAJIMHHBIX BHJIOB, KOTOpbIE COCTaBISIOT  apeajbl
nayieoreorpaMuecKuX yd4acTKOB CO CJelaMH pa3MblBa WJIM TEpepbIBa, YKa3bIBAIOIIMX Ha
HaJIMYMe JIUTOJIOTHUECKUX JoBymeK YB. PacnpocrpaneHue mnaneoOHOIICHO30B YTOUHSET
naneornyOuHbl OacceifHa, mpu pacueTe Mo ToauHaMm. PacrpeneneHue mnaiaeo0MOLIEHO30B
dopamuHuep BMeCTe C JaHHBIMH JIUTOJOTHUYECKUX U IPAaHYIOMETPUUYECKUX XapaKTEPUCTHK
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MO3BOJIMIIM TIOCTPOHTH Majieoreorpaduueckue CXeMbl MPOTYKTUBHBIX TOPU30HTOB YOKpaKa Ha
tepputopuu ceseproro 6opra 3KII (puc. 2).

257 (6%) M ( )
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Puc.2. Ilaneocxema panneuokpaxckoeo Oaccelna 3anadHou uacmu 3anaouo-
Kybanckoeo npoeuba.

ComocTaBneHust  OJHOBO3PACTHBIX  cloeB C  (opamuHH]epamu, BMecTe C
JUTOJOTUYECKUMH, TETPOPUZNIECKUMHU U TeODU3NYECKUMHU TaHHBIMH, TIOKAa3aJId U3MEHEHUE
(amnuii Mo mIomanIM U OAHOBPEMEHHO, OTMETHIIM YYaCTKH C OJaronpUsATHBIMH YCIOBHSIMU

q)OpMI/IpOBaHI/I}I NIECYaHO-aJICBPUTOBBIX ITPOCIIOEB, IPOTHO3HBIX IMOTCHIIUAJIBHBIX KOJUIEKTOPOB
VB.
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ToMCKHif TOCYIapCTBEHHBIN YHHBEPCHTET, TOMCK, e-mail: podobina@aqaf.tsu.ru

THE SYSTEM OF FORAMINIFERA (THE SUGGESTED VARIANT)

Podobina V.M.
Tomsk State University, Tomsk, e-mail: podobina@ggf.tsu.ru

Ha ocHoBanuu u3yuyenus nuromiazMel popamunupep A.B. @ypcenko onpeaenun ux
MOJIOKEHWE B paHre TNOJKIacca Kiacca capkoJoBblx Tuma Protozoa. B monkiacce
dopamunudep (Pypcenko, 1978; OcHoBbl nasieoHTONOTHH, 1959) ycraHoBeHb! 13 OTpsI0B €
COTMOAYMHEHHBIMH TAKCOHAMHU (HaJICeMelcTBa, ceMeiicTBa U Ip.).

B 80-x romax mpoumioro CTOJETHs 300J0TaMH Ha OCHOBAHMH M3YYEHHs LUTOILIA3MbI
PaKOBHH IOBBIIICH /10 moaTuIa padr Gopamunudep (Muxanesud, 1980). Heckonbpko mo3xe
JPyTUe UCCIIE0BATENH, TAKKE U3yJaloNue UTOIUIa3My GopaMuHI(Ep, pacCMATPUBAIIN ITH
opranusMbl B mpenenax kiacca (Macmakosa, 1990, Loeblich and Tappan, 1994, Kaminski,
2004). ABTop maHHOUM pabOTHI MOAAECPKUBAET ITO MPEIJIOKEHUE, HO TIPH CO3/IAHUU CUCTEMBI
dbopamunudep HEOOXOAUMO YUYHUTHIBATH OCOOEHHOCTH HCKOMaeMbiX (opM, KOTOpbIE
pa3BUBaJIMCh Ha poTskeHUH Oosiee 540 mutH. sieT. [Ipu 3TOM HEKOTOpBIE TAKCOHBI MTOJTHOCTHIO
BBIMEPJIM ¥ K HUM HE IPUMEHHUMBI TaKKe MOP(HOIOTUYECKUE YEPThl COBPEMEHHBIX (HOpM, KaK
CTPOCHHUE IIUTOIIA3MBbI WJIM OPTaHOTEHHBIN IIEMEHT, CKPETUISIONINNA Pa3HBIH 10 XUMHUYECKOMY
coctaBy arrmotuHaT. CocTaB IEMEHTa y HCKOMAeMbIX PAKOBHH 3aBHCUT OT JUTOJOTUU
BMEIIAIONINX TOPOJI, KOTOPBIE IMOJABEPIIIMCH B Pa3HOW CTENEHH NpoleccaM auarcHesa. B
KapOOHATHBIX OTJIO)KEHUAX LIEMEHT pAKOBUH — OOBIYHO H3BECTKOBBIM, CKPEIUISIOIIUI
AQHAJIOTUYHBIA TO0 XMMHUYECKOMY COCTaBy arrjiloTUHAT. B TeppHreHHbIX HeKapOOHATHBIX
nopo/iax OOBIYHO KPEMHHCTHIN IIEMEHT CKPEIUIAeT 3€pHa KBaplla WM APYTUe KPEMHUCTHIE
gacTulpl. [109TOMy MOKHO BBIICTHTH JBA OCHOBHBIX THIIA MOPOJ, K KOTOPBIM MPHYPOUCHBI
pakoBuHBI hopamMuHudep — KapOOHATHBIE U TEPPUTECHHBIE.

Kak moxazanu uccneoBaHusi, B OCHOBE HCKOIAEMBIX PAaKOBHH LIEMEHT Yamie ObIBaeT
U3BECTKOBBIM MM KpeMHHCTHIM. Ilo3TOMYy aBTOpPOM, M3Yy4YarolIMM HCKOMaeMble (OpMBHI,
MOJATBEPXK/IEHBl JTH JIBa THIIA I[IEMEHTa W COOTBETCTBEHHO NPUCYHIETO WM pa3HOTO
arrmoTUHaTa.  J{as  KMCKOMaeMbIX — arrfiOTHHUPOBAHHBIX  PAaKOBHMH M3  TEPPUTEHHBIX
(HekapOOHATHBIX) OTJIOXKEHUH aBTOPOM HPEJIOKEHO Ha3blBaTh CTEHKY KBaplEBO-
KPEMHUCTON. ATTIIIOTHHUPOBAHHbIE PAKOBUHBI M3 KapOOHATHBIX MOPOJ BKIIOYAIOT OOBIYHO
M3BECTKOBBIN IIEMEHT, CKPETUISIOIINI arrJlOTHHAT B BHJE KPUCTAJUIOB WU 3€peH KaJIbIUTA.
Heo6xon1uMo OTMETHTb, YTO OIpeesieHHbIe 110 MOP(HOJIOTUU TaKCOHBI M3BECTKOBBIX (HopM
00HaApYKUBAIOTCSI U B TEPPUTCHHBIX M3BECTKOBBIX Nopojax. Hampumep, 310 Habmogaercs B
M3BECTKOBBIX alleBPOJIUTaX TAaHBKUHCKOW CBUTHI (KammaH-MaacTpuxT) 3anagHoi Cubupu. B
ATOH CBUTE MPUCYTCTBYIOT M3BECTKOBBIC arrJIOTHHHPOBAHHBIE PAKOBHHBI TaKMX POJIOB Kak
Gaudryina, Siphogaudryina, Dorothia, cocrosimx #u3 H3BECTKOBBIX 3€PEH, CKPETUICHHBIX
TAKOTO K€ COCTaBa IIEeMEHTOM. MUKPOCTPYKTYpa CTEHKH MCKOIIAEMBIX PAKOBHH, B TOM YHCIIC
U B IIPUBOJIUMBIX POJIaX, M3MEHSETCA B ONpeAeIeHHbIX mpeaenax. [1o aToil mpuunHe aBTOpoM
paHee COCTaBJICHA [TUKJIOrpaMMa H3MEHEHHUSI XHMUYECKOTO COCTaBa arrilfoTHHATA, IEMEHTa U
MHKPOCTPYKTYPBI CTEHKHM pakoBuH (opamunudep (Podobina, 1993, ITogobuna, 1998).

ABTOpPOM JaHHOW CTaTbW MHOTHE TOJbl M3y4aIMCh HCKOMaemble (GopaMuHUGDEpH H
nojiepxansl uccienoanuss H.M. MacnakoBoit W JApyrux aBTOPOB, OITYOJIMKOBABIIMX
3HAYUTEIBHO YTOYHEHHYI0 cucteMmy. OJHAKO HAaIlM WCCIIEAOBaHUS TOKa3ajH, YTO TaKOW
noakiacce kak Textulariata Mikhalevich, 1980 (MuxaneBuu, 1980), KOTOpBIii IpeICTaBlIcH U B
cucremax H.M. MacnakoBoit 1 Kaminski, BkiIrouaeT pa3HOPOAHBIC OTPSIbI, KOTOPHIE IO
XUMHUYECKOMY COCTaBY, MUKPOCTPYKTYpPE CTEHKH, CIIOCO0Y 00pa3oBaHMs CIUPAIH U JAPYTUM
KpUTEPUSIM (reoXpOHOJIOTMYECKUH, reorpaduueckuit (maneoreorpaduueckuit),
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ouoreorpaduueckuit  (mameobuoreorpaduyecKkuii)  MOTYT  OBITh  BBIJIEICHBI  Kak
CaMOCTOSITENIbHBIC MOJKIACCHL. DTH TaKCOHBI MM HOBBIE MOAKIACCH], IO MHEHHUIO aBTOpa, 0
BCEM KPHUTEPUSM COTJIACYIOTCS C OTPsIaMU, paHee MPeI0AKEHHBIMU TOJT pyKoBoICTBOM J[.M.
Payzep-Uepnoycosoii 1 A.B. ®ypcenko (OcHoBbl nasieoHTonoruu, 1959). ABrop co cBoei
CTOPOHBI YBEJIIMYMIIA YUCIIO MOAKIACCOB, & TAKXKE OTPSIIOB, UMEBIINX PAHT HAJICEMEHCTB WU
CEMEICTB B BBIJICIICHHBIX HBIHE MOAKIaccax GpopamuaHdEp.

[Ipenmonaraemast cucrema (QopamMuHu(ep OCHOBBIBACTCS Ha  HMCCIIEJOBAHMSIX
BBIIICYIIOMSIHYTHIX YUEHBIX C M3MCHCHHUSIMH W JIOTIOJHEHUSIMU aBTOpa Ha OCHOBAHHH CBOUX
pabor.

Cucrema ¢popamuungep (BbICIIHE TAKCOHBI)

HapctBo Zoa. XXuBoTHbIe

[Moanapctro Protozoa Goldfuss, 1818.

[IpocTetinye >KUBOTHBIE

Tun Sarcodina Dujardin, 1838. CapkoaoBbie
Knacc Foraminifera d Orbigny, 1826.

dopamMuHUpEpHI

1. IToaxmacc Allogromiata Furssenko, 1958

Otpsin Allogromiida Furssenko, 1958
2. Tloaknacc Astrorhiziata Podobina, 2014

9. INoaxmacc Miliolata Saidova, 1981
Ortpsin Cornuspirida Jirovec, 1953
Ortpsin Soritida Saidova, 1981
Orpsin Miliolida Delage et Heronard,
1896
Otpsin Alveolinida Mikhalevich, 1980

10. IMoxknacc Rzehakiniata Podobina,

2014

Ortpsin Astrorhizida Lankester, 1885
Otpsn Reophacida Podobina, 2014

. [Togxmacc Ammodisciata Podobina, 2014
Otpsim Ammodiscida Furssenko, 1958
Otpsn Haplophragmiida Podobina, 2014
Ortpsix Lituolida Podobina, 2014

. [Moxxacc Lagenata Maslakova, 1990
Orpsin Lagenida Lankester, 1885

Ortpsin Polymorphinida Wedekind, 1937
. ITonknacc Textulariata Podobina, 2014
OTpsn Paleotextulariida Hohenegger et
Piller, 1975

Ortpsin Textulariida Lankester, 1885

. ITonknacc Ataxophragmiata Podobina, 2014
Ortpsin Trochamminida Podobina, 2014
OTpsin Ataxophragmiida Schwager, 1877
. ITonknacc Orbitolinata Podobina, 2014
Ortpsin Orbitolinida Maslakova, 1990
Orpsin Tetrataxida Podobina, 2014

. IMoxknacc Fusulinata Maslakova, 1990
Ortpsn Parathuramminida Mikhalevich,
1980

Otpsax Moravamminida Maslakova, 1990
Otpsin Nodosinellida Maslakova, 1990
Otpsn Endothyrida Furssenko, 1958
Ortpsin Fusulinida Wedekind, 1937
Otpsin Involutinida Hohenegger et Piller,
1975
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Ortpsn Silicinida Podobina, 2014
Orpsin Rzehakinida Saidova, 1971
11. TTonknacc Rotaliata Mikhalevich,
1980
Ortpsin Rotaliida Lankester, 1885
Otpsin Nonionida Podobina, 2014
Otpsn Elphidiida Podobina, 2014
12. TTonknacc Globigerinata Maslakova,
1990
Orpsin Globigerinida Lankester, 1885
Orpsin Heterohelicida Furssenko, 1958
13. TToakmacc Buliminata Podobina, 2014
Ortpsin Buliminida Furssenko, 1958
Orpsix Pleurostomellida Podobina,
2014
Orpsin Cassidulinida Voloshinova,
1970
14. Tlonknacc Spirillinata Maslakova,
1990
Orpsin Spirillinida Hohenegger et
Piller, 1975
15. TTonkmacc Nummulitiata Podobina,
2014
Orpsin Orbitoidida Baschkirov et
Antonischin, 1974
Otpsim Nummulitida Lankester, 1885



CnemoBarenbHo, kiaacc Foraminifera d Orbigny, 1826, mo aBtopy, o0beamuser 15
nozkiaccoB. M3 Hux 8 noxkiiaccos panee 0b1M yctaHosieHsl B.M. Muxanesuu (1980) u H.W.
MacnakoBoii (1990). Onun u3 stux nmoakiaaccos Textulariata Mikhalevich, 1980 B otHomeHH
COMOITYMHEHHBIX TaKCOHOB OKa3ajcsi COOPHBIM, TaK KaK HE COOTBETCTBYET YCTaHOBJICHHBIM
TaKCOHOMHMYECKUM KPUTEPUSM, ITO3TOMY MOJHOCTHIO pacopmMupoBaH. BMecTo Hero aBTopom
IAaHHOM CTaTbM BBIJEIIEHBI IeCcTh noakiaaccos: Astrorhiziata, Ammodisciata, Rzehakiniata,
Textulariata (TakcoH Takoro ke Ha3BaHUs, HO OOBEIMHSCT IPYTUE COMOAYMHEHHBIC OTPS/IbI),
a Tarke Ataxophragmiata u Orbitolinata. Kpome 3Tux miectu mojakiaccoB aBTOPOM W3
noakiaacca Rotaliata otnenens aBa moakiacca: Buliminata ¥ Nummulitiata. Takum o6pasom,
aBTOPOM J10OABJICHBI BOCEMb MOKIACCOB K paHee u3BecTHbIM ([logobuna, 2014).

A.B. ®ypcenko (1958) mnpenmmoxxunm pa3BHBaTh W COBEPIICHCTBOBATH CHCTEMY
dopamunudep, coznanHyro pycckumu uccienoarenssMu (OcHOBBI maneoHTosoruu, 1959).
ABTOp mocnenoBania coBeTy A.B. ®ypceHKO U B3sla 32 OCHOBY TaKCOHBI (OTpSbI,
HAJICEMENCTBA U CEMEUCTBA), YCTAHOBJICHHBIE B OTEUECTBEHHOM cCIpaBOYHUKE (OCHOBBI
naneoHTonoruu, 1959). Beigenenue Bcex MOJAKIACCOB OCHOBAaHO aBTOPOM Ha OCOOEHHOCTSX
MOP(}OIIOTHYECKOTO CTPOCHUS PAKOBHH, B TOM YUCJIC M XUMHYECKOTO COCTaBa CTEHKH, a TAKKE
YUTEHBl T€OXPOHOJOTHYECKHH, reorpaduyeckuii, Ouoreorpa@uueckuii u  KpUTEpUil
nuckperHoctd. K moakmaccy Ammodisciata otHecen HoBwI oTpsn  Haplophragmiida
Podobina, 2014, BbIaeaCHHBINA M3 JUTYOIH] M0 XMMHYECKOMY COCTaBy U MHKPOCTPYKTYpPE
CTEHKH (arrIIOTUHUPOBAHHAs KBapIEBO-KPEMHHUCTAas, HE W3BECTKOBAs CEKPELMOHHO-
arrIIOTUHUPOBaHHAs, Kak y nuTyonun). [Ipm sToM ydTeHbl OCHOBHBIE MOPGOIOTHYECKUE
0COOEGHHOCTH paKOBHMH, a TaKke Bhlmeyka3anuole kpurepun (Ilomobmna, 1978, 2014,
Podobina, 1993, 1995).

Crnenyer OTMETHTh, YTO TaKOW MPHU3HAK, KaK arrJlOTUHUPOBAHHAS CTEHKA, SIBJISETCS
HEOCTATOYHBIM  JiUIsi  OOBEAMHEHHsS OTPsIOB B OoauH  moxakiacc  Textulariata.
ATTITIOTHHUPOBAaHHAS CTCHKA PAaKOBHH, KaK IMOKa3ajly HAIIW WCCICIOBAHHS, MOXKET OBITh
arrJIIOTHHUPOBAHHON KBaplieBO-KpeMHHCTONW WM m3BecTkoBou (Ilomobumua, 1978). Kpome
pa3HOM MO XUMHUYECKOMY COCTaBY CTE€HKH, COBEPIIEHHO pa3JIMueH B O5TOM TMOJKJIAcce
(Textulariata) u cmoco6 0Opa3oBaHUs CIIMPAITH, & TAKXKE HE YUTECH PSii KPUTEPUEB B BBIICTICHHH
ATOTO0 W JPYrux mojakiaccoB. [loBbIllIeHWE HEKOTOPBIX OTPSIAOB IO YPOBHS IMOIKIACCOB B
OCHOBHOM CBfI3aHO C TMIOBBHIIIEHHEM TMojkiacca (opamuHH(pep [T0 paHra Kiacca
(Muxkponaneontonorusi, 1995). Ilpennaraemasi yrounenHas cucrema dopamunudep Oonee
omm3ka k TOM cucreme (OcHOBBI maneoHToNoruu, 1959), KOTOpyO MBI TPUBBIKIN
WCIIOJIH30BaTh B MOBCETHEBHOW HAYYHOU U MPAKTUUECKOU padoTe.

Jlns 0o0OCHOBaHMSI YCTAaHOBJICHHS BBICHIMX TAaKCOHOB aBTOPOM HCIOJIb30BaHbI
COBMECTHO Heckonbko kputepueB (Dypcenko, 1978, Ilomobuna, 1978, 1998). Omnako
MEePBOCTENICHHOE 3HAYCHHE MMEIOT XUMUUYECKUIM COCTaB, CTPOCHUE CTEHKH M PakOBHUHBI. [Ipu
paccMoTpenun  ¢GuiIoreHnH kiacca ¢opamMuHudep U ero  OTHENbHBIX IOAKIACCOB
VUUTHIBAINCh,  HApSAQy C  OCHOBHBIMH  KpUTEpUSAMH  (MOp(OJIOTHYECKHM U
TEOXPOHOJIOTHYECKUM ), TAKXKe Malieoreorpapuueckuii u naneoonoreorpaguueckuit KpUTepuu
(pucynok). Pacmpoctpanenne B paspe3e ¢daHepo30s TPEACTABUTENCH YCTaHOBIEHHBIX
MOJKJIACCOB M03auMCTBOBaHO U3 OcHOB naneoHTosoruu (1959) ¢ yueroM HOBBIX TaHHBIX.

Ha npuBoIMMOM PHCYHKE OTYETINBO BBIICISIOTCS MATh KPYITHBIX 3TAllOB B Pa3BUTHH
dbopamunudep, 3aBUCANINX OT MPOSBICHUS TEKTOHMYECKHX JBYKeHHWH. [lepBbIil aTam
OXBaThIBaeT TPH MOjIKIacca, aBa u3 uux Allogromiata u Astrorhiziata, BeposiTHO, TIOSBHIUCH C
KOHIIa TokeMOpust u TpeThii moakiacc Ammodisciata — ¢ nauana kemOpusi. OHHU CyIIECTBOBAIN
Ha MPOTSHKEHUH (DAHEPO30s C TIOCTETICHHBIM YCJIOKHEHHEM BXOJSIIUX WU TOSBICHUEM
COMNOIYMHEHHBIX TAKCOHOB — OTPSJI0B, HAJICEMEMCTB U CEMEICTB.
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Puc. Cxema gpunocenuu xnacca gpopamunughep

* [pumeyanue. Ilooxknaccer Allogromiata u Astrorhiziata — nosenenue ¢ KOHya 0oKemopus u
cywecmeoganue Ha npomsicenuu ganeposzos. Om Hux — Havaio nookiacca Ammodisciata:
111 sman — nosiénenue smux mpex noOKIACCO8 U CYWeCmeo8anue OOHbIHE.

24t sman — nossnenue 6 nookraccos (2-7) ¢ O u S, pacysem c D.

3u osman — nosesnenue 4 nooknaccos (8-11) ¢ T, pacysem ¢ J u K.

41t sman — nosenenue 2 nookaaccos (12; 13) ¢ konya K, pacysem ¢ P (soyen).

51t aman — evimupanue 2 nookaaccos (3, 13) k kouyy soyena, noseieHue Ho8blX MaKCOHO8
2n0buzepuHuo.

(Cmpamuepaguueckoe pacnpocmpanerue 6blCUUX MAKCOHO8 3aumcmeosano u3 "OcHos
naneonmonozuu”, 1959 ¢ vuemom nogvix 0anHwIx).

ABTOp JeTanbHO HCCIENOBaja HEKOTOPBIE PAaKOBHHBI aMMOAMCLUA, OCOOCHHO HX
nporpeccuBHbie GOPMBI, U paHee ycTaHOoBHIa B oTpsime Ammodiscida Tpu HamcemeiicTsa:
Ammodiscidea, Haplophragmiidea u Lituolidea (ITomo6una, 1978). B Hacrosiiiiee Bpemsi paHr
aMMOJIMCITI/I TTOBBIIIIEH aBTOPOM J10 mojakiacca Ammodisciata Podobina, 2014 ¢ BeiaeneHreM
Tpex otpsanoB. [IpeacraBurenun mepBoro otpsga Ammodiscida wuMerT pasHyl 10
XHUMHYECKOMY COCTaBY CTEHKY M OTHOCHTEIBHO NMPUMHUTHBHOE MOP(OIOTHUECKOE CTPOCHUE
pakoOBMH — U3 JBYX KaMep: HadalbHON (IPOJIOKYIyca) W BTOpOW TpyO4yaroi, He
nojipa3ielieHHON Ha KaMepsl. [Ipesmnonaraercs, 4T0 UMEHHO MPEICTaBUTEIH TAHHOTO OTPsiia
ObLTH Hanbosiee MPUMUTUBHBIMU TAKCOHAMHU B mokiacce Ammodisciata u npu o MHAKOBOM
CTPOCHHM PAKOBHUHBI MOTJIM CYIIECTBOBaTh, MOP(OIOTHUECKH HE3HAYUTEIHHO H3MEHSISCH.
Ilpu 3TOM XUMHYECKHH COCTaB CTEHKH OBUI Yallle KPEMHHUCTBIM C MHKPOTPAaHYISPHON
MHUKPOCTPYKTYpPOH CTEHKH.

Ha ocHOBaHMM M3y4eHUs MPUCIAHHBIX 110 Halllel IpochOe PpaHIy3CKUMH YUCHBIMH
(Le Calvez) tomorumoB paxosun — Haplophragmoides canariensis (d’Orbigny) (6au3
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Kanapckux octpoBoB) u Lituola nautiloidea Lamarck (w3 ®paniuu, KammaH) aBTOPOM
YCTAHOBJICHO, YTO 3TO MOP(OJIOTMYECKH COBEPIICHHO PA3JIMYHbIE TAKCOHBI, ONPEICIINBIINE
OCHOBY Ul BBIJEIEHHS CaMOCTOsATENbHBIX oTpsmoB Haplophragmiida Podobina, 2014 u
Lituolida Podobina, 2014. VYV mpeacraButeneld MepBOro OTpsjga CTEHKA PAKOBUHBI
arrIIOTHHUPOBAHHAS, KBAPIICBO-KPEMHHUCTAs, MHOTOKaMepHasi, CO CIIMPAIbHOW (OJMH OTJIEN)
WIA CIHPAIbHO-BBIIPSIMICHHON pakoBuHOW (nBa otmena). K orpsay Lituolida otHocsTes
PaKOBHHBI C HM3BECTKOBOW AarrjlOTHHUPOBAHHOW CTCHKOW, MMEKOIIEH MHKPOTPaHYISPHYIO
MUKpPOCTPYKTYpYy. MHOrma Ha numdax CTeHKa JIUTYOIH BBHITJSIIAT JIOXKHOATBBEOISPHOM.
[TonoOHBIE pakOBUHBI, Ha3BaHHbIE TOKa poaamu-aBoHukamu (Ilogobuna, 2012),
YCTAHOBJICHBI aBTOPOM TakXe cpeau arakcodparmuui (HbiHe mojakiace Ataxophragmiata).
Hampumep, poast Verneuilina — Verneuilinoides, Gaudryina — Gaudryinopsis, Marssonella —
Arenogaudryina u ap. Ilo-Buaumomy, B moxkiacce Ataxophragmiata mo xumuyuecKoMy
COCTaBy CTEHKH, CTPOCHHUIO PAKOBHH W WX PACIPOCTPAHCHHUIO TAKXe OYIyT YCTaHOBIICHBI
pa3HbIe COMOYMHEHHBIC TAKCOHBI — OTPSABI, HAJICEMEWCTBA U CEMEUCTBA M CPEIN HUX TaKKe
HOSIBSITCSL POJIbI-/TBOMHUKH.

Bropoii stan (puc.) B pasButum dopaMuHUEp, MEPBHIC MPEICTABUTEIIA KOTOPOTO
BO3HUKJIM C KOHI[A OPJIOBUKA U Yallle C CHITypa, OXBaThIBACT MIECTh MOKIACCOB (2-7), paciBer
WIN yBEIMUYEHHE Pa3HOOOpa3Hsi KOTOPHIX HAOIIOMaeTcs ¢ AeBoHa — KapOoHa. TakCOHBI ATHX
MOJIKJIACCOB BO3HUKJIH, TIO-BHIMMOMY, OT pa3HbIX MpeacTaBuTesel moakinacca Ammodisciata
U CYNICCTBYIOT JO HACTOSIIETO BPEMEHH, 33 MCKIIOYCHHEM BBIMEPIIUX K KOHIIY ITaJe030s
(Gy3yJIMHAT U K KOHILY ITaJICOTeHa — OPOUTOJIMHAT.

Tperuit srtan B paszButuu ¢GopamuHudep oxBaThiBaeT ueThipe monkiacca (8-11)
NPEUMYIICCTBEHHO C M3BECTKOBO-CEKPCIIMOHHON CTEHKOW pPaKOBUH, KPOME CEKPEIIMOHHBIX
KPEMHHUCTBIX TpeacTtaButeneii monakiacca Rzehakiniata. Dtu moakmaccsr popamunudep
U3BECTHBI C ME30305I U JIOHBIHE.

UYeTBepThlii 3Tan BKJIIOYAET MOSBIEHUE ABYX MojkiaccoB (12-13) ¢ koHIa MeI0BOIo
NIEpUOJIa M UX PACIBET HAOIFOIAETCsI C F0IICHA, a TIOYTH TOJIHOE BEIMHUPAHHUE OTPSIA JTUTYOIIHT
K KOHILY MeJa.

[IaThIif 5Tanm — BeIMUpaHUE ABYX MOJKIAccOB (5 U 13) K KOHIYy S0IIeHA U TOSIBICHUE
HOBBIX MPECTABUTEICH TII00OUTePUHUI.

YcTaHOBNIEHHBIC TATH 9TAaNOB B Pa3BUTUU (GopaMUHHU(EpP MPUYPOUYECHBI B OCHOBHOM K
3aBepmaromuM (azaM TEKTOHHYECKUX JBWXKeHHA. Tak, mepBblid 3Tam — mosBiieHue 1-3
nojkiaccoB ¢opamuHudpep B KOHIE OalKambCKOM JMOXM TEKTOreHe3a; BTOpOM JTam —
BO3HUKHOBEHUE C OpJOBMKAa M, B OCHOBHOM, C CHJIypa IIECTH MOAKJIAaccoB (2-7) mpu
3aBEepUICHUH KaJleZOHCKOM 3M0XU TEKTOTeHe3a; TPETHil dTal — MOsBIEHHE C TpUaca YeThIpex
nozkaccoB (8-11) — coBmasaer ¢ 3aBepIeHHeM TepPIIMHCKON STOXU TEKTOTCHE3a, U ajlee X
pa3BUTHE B M€3030€ U KallHO30€; YETBEPTHIN 3Tal — MosABJIEHUE IBYX nojkiaccos (12, 13) npu
3aBepUICHIUH KUMMEPHUICKOM SMOXU CKIIaA4aTOCTH; MSATHIN 3Tall — MPOSBICHHUE K KOHITY 0IIeHa
OJTHOW M3 3HAYMTEIbHBIX (Da3 aabIIMUCKOM 3MOXU TeKToreHeza W BeiMupanue Nummulitiata,
Orbitoilinata, mosBieHe HOBBIX TAKCOHOB TJIOOUTEPHHU/I.

Heo0xomMo OTMETHTh, YTO K 3TUM T€OXPOHOJIOTHYECKAM PyOekaM MPUYPOUYSHO HE
TOJIEKO BEIMUpPAHUE, HO U MOSBIEHUE HOBBIX TAKCOHOB (hopamuHudep.

Ha ocHOBaHWM yKa3aHHBIX KPHUTEPHEB OIMCAHBI HIDKEITPHBOIUMBIC TaKCOHBI —
nonknaccel u orpsaabl (I[lomobuna, 2014). ComogunHEHHBIE TAKCOHBI — HAJCEMEHCTBa,
ceMencTBa M pobl OyayT B OyIyIIEM ONPEAEIATh U MOMOIHATE 00BEM MPUBOIUMBIX B JAaHHOU
CTaThe BBICIITUX TAKCOHOB. MHOTHE U3 HUX U3BECTHBI B OT€UECTBEHHOM cripaBoYHUKE (OCHOBBI
naneoHtosoruu, 1959), B amepukanckoi knaccupukarmu Loeblich & Tappan (1988) u moryT
OBITH UCTIOJB30BAHBI C YUYETOM HOBBIX JIAHHBIX B COCTaBe CUCTEMBI (hopaMuHudep.

265



CIIMCOK JIMTEPATYPLI

Macnaxosa H.M. Kputepuu BbIJeNeHUS BBICIINX TakcOHOB (opamunudep // B ¢6.: CucremaTnka u
¢unorenus 6ecniozBonounslx / [lon pen. B.B. Mennepa. M.: Hayka, 1990. C.22-27.

MuxponaneonTonorus: Yueounx/ H.. Macnakosa, T.H. T'opbaunk u np. M.: 3n-Bo MI'Y, 1995. 256
c.

Muxanesuu B.J. Cucremaryka u 3Bomonus popaMuHu(pEp B CBETE HOBBIX JAHHBIX 10 UX LUTOIIIA3ME U
yieTpacTpykrype // Tpynst 3oomornd. ue-Tta. Tom 94. J1., 1980. C. 42-61.

OcHoBsI maneoHTo0THU. CripaBOYHHK IS taneoHTosoroB u reooroB CCCP B 15 1t1. T'm. pen. 10.A.
Opnos // T.1. Obmas gacts. [Ipocreiimmme. / [Tox pen. .M. Paysep-UeproycoBoii u A.B. @ypcenko. M.: U3a-Bo
AH CCCP, 1959. C. 111-367.

Ilooobuna B.M. Cuctemaruka u punorenus ratodparmunaeii. Tomck: Msn-Bo Tom. yu-Ta, 1978. 243
c.

Ilooobuna B.M. ®dopamunudeps! u 6uoctparurpadus naneorena 3amanHoit Cubupu. Tomck: U3n-Bo
Hayuno-texnnueckoit mut-pst (HTJI), 1998. 337 c.

Ilooobuna B.M. Ponpl-mBOMHHMKN arrirOTHHUPOBAHHBIX (opamuHH(Ep W YCIOBUS MX oOuTaHus (Ha
npumepe otpsiaa Ataxophragmiida) // B ¢6.: CoBpemenHas mukpomnaieonrtosiorus. [enenmkuk, 2012. C. 136-139
/ Tp. Bcepocc. MEKpOTIaN. COBEIIaHUS.

Ilooobuna B.M. HoBrle nipencTaBneHus mo cucteme Gopamuaudep. Tesucs koHPepeHHH «I eomorus,
reo(usnka U MuHepanbHoe ceipbe Cubupm» (29-31 suBaps 2014 r.). HoBocubupck, 2014. C. 113-115.

Dypcenko A.B. OcHOBHBIE 3Tanbl pa3BuTHA (ayH popaMuHH(Ep B TeOIOTHIECKOM MpouwtoM // Tpymsl
Wu-Ta reon. Hayk AH BCCP, Beim. 1. Munck, 1958. C. 10-29.

®ypcenko A.B. Beexenue B msyuenue ¢opamunudep // Tpyast UTul' CO AH CCCP, Bbm. 391.
Hosocubupck: Hayka (CO), 1978. 242 c.

Kaminski, M.A. The Year 2000 classification of agglutinated foraminifera. In: M. Bubik and M.A.
Kaminski (eds.). Proceedings of the sixth international workshop on agglutinated foraminifera. Grzybowski
Foundation Special Publication 8. 2004. P. 237-255.

Loeblich A.R., Tappan H. Foraminiferal genera and their classification. New York: Van Nostrand
Reinhold Company Limited, 1988. V. 1. 970 p., V. Il. 847 pls.

Loeblich A. and Tappan H. Foraminifera of the Sahul shelf and Timor sea // Cushman foundation for
foraminiferal research. Department of Earth and Space Sciences, University of California, Los Angeles. Special
publication Ne 31. 1994.

Podobina V.M. New data on composition and microstructure of agglutinated foraminiferal wall //
Abstracts to 4th International Workshop on Agglutinated Foraminifers in Krakow (Poland, September, 12-19,
1993). 1993. P. 24.

Podobina V.M. Paleozoogeographic regionalization of Northern Hemisphere Late Cretaceous basin on
Foraminifera // Proc. 4th Int. Workshop on Agglutinated Foraminifera. Spec. Publ., 1995. Ne 3. P. 233-247.

266



TAKCOHOMMNYECKME U3MEHEHUSA B POJAX C AITJTIOTUHUPOBAHHOMN
PAKOBUHON M JAPYI'ME CBEIAEHUSA K HPEI[JIAFAEMOﬁ CUCTEME
OOPAMUHUDEP

IMonoouna B.M., KceneBa T.I'., Tarbsinun I'.M.

Tomckwuii ['ocymapcTeeHHbIi yHUBepcuTeT, ToMck, e-mail: podobina@qgqf.tsu.ru

TAXONOMIC CHANGES IN GENERA WITH AGGLUTINATED TESTS AND
OTHER DATA ON THE SUGGESTED SYSTEM OF FORAMINIFERA

Podobina V.M., Kseneva T.G., Tatyanin G.M.
Tomsk State University, Tomsk,

B mocnennue rojbl BBISBICHBI HM3MEHEHHS B MOPQOIOTHU OTACIbHBIX TaKCOHOB,
[PEUMYIIECTBEHHO B POIOBBIX TPyIIax. DTH pa3indusi 00YCIOBICHBI MPEXIC BCETO Pa3HBIM
XMUMHYECKUM COCTABOM CTCHKHM M COOTBETCTBCHHO M3MEHEHHUSIMU B MOP(HOJOTHU PAaKOBHHBI.
[TepBoHauabHBIC HA3BaHWS POJOB ArTIIOTHHUPOBAHHBIX (opamuHHbEp U3 KapOOHATHBIX
danuit ormmbOYHO MEPEHOCHIHCH Ha MOP(HOIOTHIECKH HECKOJIBKO CXOHBIC POJIbI, PAKOBHHBI
KOTOPBIX HW3BJICKAINCh W3 TCPPUTCHHBIX HEKApOOHATHBIX TMOPOA. Tak, HAMpUMeEp, PO
Verneuilina d’Orbigny, 1839, nepBoHaYanbHO YCTAHOBJCHHBIH B KapOOHATHBIX (AIUSIX
BepxHero Mena [lapmkckoro 6acceiiHa, onpenensiics ¢ MOA00HBIM Ha3BaHHEM Ui POJIOB M3
JIPYTUX PETHOHOB, TIC PACTIPOCTPAHEHBI TEPPUTCHHBIC TTOPO/IBI.

[Mponuto HEMaa0 BpPEMEHH, MPEXKAE YEM MHKPOIMAJICOHTOIOTH OOHAPYKUIN
3HAYUTENIbHBIE MOP(OJOTHYECKHE OTIUYHS B, Ka3aaoCh ObI, HA TEPBBIA B3IJSII, CXOIHBIX
TakcoHax (opamMuHH(EpP BMECTO POAOB C ArrIOTHHUPOBAHHOW HM3BECTKOBOW CTEHKOH. DTH
CXOJIHBIE (POPMBI C KBAPIIEBO-KPEMHHUCTON CTCHKOW OBLIN W3BJICUCHBI U3 TCPPUTCHHBIX (DAIlHiA.
Hamu mpeanonaraercs, uro A. Jlebnux u E. Tanman (Loeblich and Tappan, 1949) oauu u3
HepBbIX B HcclienyeMoM pernone — CeBepHoii Alsicke — BMecTo cxoHoro poaa Verneuilina
d’Orbigny, 1839 ycranosuau HoBbI# poa Verneuilinoides Loeblich et Tappan, 1949. PakoButbl
3TOr0 POja MMEIOT arrTIOTHHUPOBAHHYIO KBAPIIEBO-KPEMHHUCTYIO CTEHKY, M 00O3HAUYMIIKCH
BHEIIHUE OTJIMYHS B UX MOP(OJIOrUU — BBIMYKJIBIC 3aKPYIJICHHBIC KaMephl, COCTABIISIOLINE
BBITSIHYTYI0 pakoBuHy. B.M. IlogoOuHoil mnpu uCCIeAOBaHUU albOCKUX OTJIOKEHUN
Camotnopckoit mommaan 3anaguoit Cubupu oOHapykeH HOBbIA poxa Pseudoverneuilina
Podobina, 2013, uMeronuii HU3KYIO TPEYroJIbHO-3aKPYTJICHHYIO IEPEBEPHYTYIO MIUPAMUJIKY C
arrIIOTUHUPOBAHHOM KBapIiieBo-KpeMHucToi creHkoil (ITogo6una, 2013). [TonoOHBIX ponoB,
Ha3bIBAEMbIX HAMH pPOJAMH-IBONHUKAMH, MOXHO OTMETHTH CPEAU PAa3HBIX TPYII
arrJIIOTHHUPOBAHHBIX (opamMuHU(eEp, OOHAPYKEHHBIX B KApOOHATHBIX U TEPPUTECHHBIX
HekapOoHaTHBIX opoaax (Puc. 1).

Panee mpociiexxeHbl MOMOOHBIE POABI-ABOMHUKH CPEIH JIUTYyonHa. B 3Toit rpymme
(dopamuHHDEp OTMEUEHBI OTJIMYHMS KaK B XUMHYECKOM COCTAaBE CTEHKH, TaK U B MOP(HOJIOTHH
ux pakosuH (ITogo6una, 1978). Benencrsue sToro coorBercTByroue poasl Lituola Lamarck,
1804 u Haplophragmoides Cushman, 1910 otaocsites o knaccudukanuu B.M. [TogoduHoi k
pasubiM otpsimam: Lituolida Podobina, 2014 u Haplophragmiida Podobina, 2014 B moakmacce
Ammodisciata Podobina, 2014. OTHOCHTEIBHO paHee OTMEYEHHBIX POIOB IMOJKIACCa
Ataxophragmiata Podobina, 2014 — Verneuilina d’Orbigny, 1839 u Verneuilinoides Loeblich
et Tappan, 1949, Pseudoverneuilina Podobina, 2013 —M0HO cka3aTh, YTO OHH TaKKe OyIyT
OCHOBOHM JJIsl YCTAQHOBIICHHSI HAJCEMEHCTB WJIM OTpsAOB Tmojakiacca Ataxophragmiata
Podobina, 1914.
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Puc. 1 Hexomopwie pooul-"0souinuxu" us ompsoa Ataxophragmiida.

a, 8 — 8U0 ¢ OOKOBHIX CIMOPOH; O — BUO CO CMOPOHbL YCMbs

@ue. 1. Verneuilina tricarinata d’Orbigny. Bepxnuii men (cenon), @panyus (Loeblich & Tappan, 1964). Que. 2.
Verneuilinoides canadensis (Cushman). Bepxuuii canmon, 3anadnas Cubups, Tomckas obracms, cias2opoockuil
2opuzonm (Ilooobuna, 1989). ®due. 3. Gaudryina rugosa d'Orbigny subsp. spinulosa Neckaja. Huowcnui
maacmpuxm, 3anaonas Cubups, Tomckas obracms, eanvkunckuil copusoum (Ilooobuna, 1975, 1989). @ue. 4-5.
Gaudryinopsis angustus Podobina (=G. filiformis (Berthelin) subsp. angusta Podobina, 1975) 4 — nuorcruti mypon,
3anaouaa Cubupw, Omckas obaacms, Ky3HeYo8CKUll 20pu3oum. 5 — nudcnuti mypot, 3anaounas Cubups, Tomckas
obnacme, kysneyoeckuil copusonm (llodobuna, 1975, 2000). @ue. 6. Marssonella oxycona Reuss. Bepxuuii men,
TI'epmanus (Ocnosvr nareonmonocuu, 1959). @ue. 7. Arenogaudryina granosa Podobina. Huowcnuii canmon,
3anaonas Cubupw, Tomckasn obnacms, cnaszopodckuti eopuzoum (Ilooobuna, 1975).
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B ocHoBy mnpemyaraemoil cucteMsl (popaMHUHH(Ep IOJIOKEHBbI IIECTh KPUTEPUEB:
MOP(OJIOTHUECKUH, T'€OXPOHOIOTHYECKUH, OHTO-(QHIOTeHETUYECKU, reorpaduyecKuit
(maneoreorpadudeckuii), onoreorpaduueckuii (mageoduoreorpaduIecKuii) U JMCKPETHOCTH.
Cpenu Bcex NEPEUHCIICHHBIX KPUTEPHEB MOPQOIOTHUECKUI SBISIETCS OMPEACISIONINM, TaK
Kak MMEHHO ¢ MOP(OJIOrMHM PaKOBHH HAUMHAETCS H3y4eHHE TaKCOHOB (opamuHuDep, a
XUMHUYECKHH COCTAaB CTEHKH CTaJl YIUTHIBATHCS B TIOCIIEAHUE TO/IBI.

I'eoXpoHOJIOrMUECKUIl KpUTEpUI 1aeT BO3MOXKHOCTh M30€KaTh OIIMOOYHBIX BBIBOJOB
IpY HEKOTOPOM BHEIIHEM CXOJICTBE OTIENIbHBIX TAKCOHOB, HO HMPUYPOUYCHHBIX K pa3HbIM
crpaturpaduyeckuM ypoBHAM. Ha OCHOBaHMM HCIOJIB30BaHHUSA OHTO-(DMIIOI€HETHUYECKOTO
KPUTEpHsI B OTICIBHBIX Tpymnmnax (GopaMuHU(Ep YCTaHOBIEHBI POJCTBEHHBIE TAKCOHBI C
yTOYHEHHEM MOP(HOJIOrHUECKON OpraHu3aLuy.

ABTOpamMH Tak)Ke HAMEUEHBI IIATh 3TANIOB B Pa3BUTHH IMOJIKIACCOB (opaMUHUpEp U UX
conorunHeHHbIX TakcoHOB ([Tomo6una, 2014).

I'eorpaduueckuii (maneoreorpaduyeckuil) KpUTEpUH HArMSAHO TIOKa3al CBS3b
TAaKCOHOB C OIpEJeNIeHHbIMH TunamMu ¢anuili  (kapOOHaTHblE WM  TEpPUTCHHBIE
HekapOoHaTHble). [lpm mnpumenenuu Ouoreorpaduueckoro (maneoOHoreorpaguuecKoro)
KPUTEPHs YCTAHOBJIEHBI CONOJYMHEHHbIE OMOXOpUHU: 1osica, 00JaCTH, IPOBUHIIMU U PAaHOHBI,
K KOTOPHIM TIPUYPOYCHBI COOTBETCTBYIOIIME COIOAYMHEHHBIE TAaKCOHBI (popaMuHubeEp
(Podobina, 1995). IlpumeHeHWe KpUTepHs AUCKPETHOCTH JAeT BO3MOXKHOCTb H30€XaTh
OImMOOK B yCTAaHOBJICHUU HOBBIX POAOB (popaMuHHU(Ep, UMEIOIINX MUKPO-Merac(epruiecKkue u
npyrue reHepanuu. Ilepeuncrnennsle kpurepuu, kpome Ouoreorpaduueckoro (ITogobuna,
2000), panee mpumeHeHbl A.B. @ypceHKO TpU COCTAaBICHHWU CUCTEMBI QopamuHudeEp,
u3BectHOU B OcHOBax nmaeoHTooruu, 1959 u B ero 6osee nosaueii padore (Pypcenko, 1978).
Bce ycraHoBieHHbIE KpUTEPUM UCIIOIB30BaHbl B psaje MoHorpaduii (ITonoduna, 1966, 1975,
1978, 2000, 2014; Podobina, 1995) 1 MHOTOYHCIIEHHBIX CTAThAX. DTH K€ KPUTEPHUU OBLIH
MIPUHSITH BO BHUMaHUE MPU COCTABJICHUH TIpe yiaraeMoii cuctemsl popamuaudep (Iomoduna,
2014).

B.M. Tlogobunoii mnpoBeneH JeTalbHBIA aHAIW3 TOSBUBIIUXCS B TOCIEAHEE
JecATUIeTHe HOBBIX cHucTeMaTuk ¢opamunudep (Muxanesuu, 1980; Camposa, 1981;
MacnakoBa, 1990; Macmnakosa u np., 1995; Loeblich and Tappan, 1994; Kaminski, 2004) u
C/IeJaH PsiJl BBIBOJIOB JUIsl CBOEH palboTHI.

[Ipn cocraBneHun mpennaraeMoil cuctemsl (QopaMuHUGEP HCHOIB30BAHBl TaKXKe
MHOT'OJIETHUE HCCIEIOBaHUS IO pa3HbIM rpynmnaMm (opamMuHudep Me3030 U IaleoreHa,
KOTOpbIE U3BECTHBI IO OnyOIMkoBaHHBIM MOHOTpadusam (Ilomobuna, 1966, 1975, 1978, 1989,
1995, 1998, 2000, 2014) 1 B MHOTOYMCIEHHBIX CTAThsIX. B pe3ynbpraTe 3THX HCCIIEI0BaHUM
HaMM OTMeYaeTcs IPOTUBOpeUHe B paboTax, yKa3aHHbIX BBIIIE aBTOPOB, KOTOPbIE OTHECIIU BCE
TaKCOHBI C arrIFOTHHUPOBAHHON PakOBHHOW K mojkiaccy Textulariata (Muxanesuu, 1980;
MacnakoBa, 1990; MacnakoBa u mp., 1995; Kaminski, 2004). B stoMm ciaydae MOXHO
00BETMHUTH BCE TAKCOHBI C CEKPEIIMOHHBIMU PAKOBUHAMHM TaK)KE€ B OJIMH TIOJKIACC, HO ATOTO
He npousouuto. Bee orpsaabl popamunudep ¢ CeKpelMOHHBIMU PaKOBHHAMU PacpeeIeHbI
yKa3aHHBIMH aBTOPaMH 110 MHOTHM TO/IKJIaccaM. HeKoToprle W3 HUX HaMU TI03aWMCTBOBaHBI U
BKJIIIOYEHbI B mpeanaraemyro cuctemy ¢opamuaudep (Ilomobuna, 2014). Takconsl ¢
armIIOTHHUPOBAHHBIMHA PAKOBHHAMH pa3fielieHbl Ha Ps MOAKIACCOB, MMEIONINX Pa3Inine B
MOP(OJIOTHH U XUMHUYECKOM COCTABE CTEHKH.

Heo0xo0a1Mo 0TMETHTB, UTO K MpeyiaraeMoii ciucreme kinacca Foraminifera d’Orbigny,
1826 moka OTHOCSATCS TOJIBKO TaKCOHBI BBICOKOT'O TAKCOHOMHMUYECKOTO YPOBHS — MOJKIACCH U
orpsapl. OmnucaHWe TMOCIENHUX YK€ ONMyOJIMKOBaHO, a Jajee B 3alUlaHUPOBAHHOH K
ONyOJIMKOBAHUIO  MOHOTpaUu  TOTOBATCS  M300paKEHUS OCHOBHBIX pOJOB  BCEX
YCTAHOBJICHHBIX U Y)K€ OIMMCAHHBIX OTPSI0B hopaMuHUeED.

269



CIIMCOK JIMTEPATYPbI

Macnaxosa H.M. Kputepuu BbIJeNeHUS BBICIINX TakcOHOB (opamunudep // B ¢6.: CucremaTnka u
¢unorenus 6ecriozBoHouHbIX. [lox pen. B.B. Mennepa. M.: Hayka, 1990. C. 22-27.

MuxponaneonTonorus: Yuebunk/ H.M1. Macnakosa, T.H. 'op6aunk u np. M.:U3n-Bo MI'Y, 1995. 256¢.

Muxanesuu B.2. Cucremarka u 3Bomonus (popaMuHu(pEp B CBETE HOBBIX JAHHBIX 10 MX LUTOIIIA3ME U
yieTpacTpykType. Tpyast 3oomornd. uH-Ta. Tom 94. J1.: 1980. — C. 42-61.

OcuoBsl naseonToNOrUH. CIIpaBOYHUK 1S MajieoHTon0roB 1 reostoroB CCCP / Ion pexn. .M. Paysep-
UYeproycoroii, A.B. @ypcenko. Obmas gacts: Tum Protozoa. [Ipocreiimmue. M.: Uzn-so AH CCCP, 1959. C. 109-
346.

Ilooobuna B.M. ®opamunudeps! BepxHero Mena 3anaano-Cudupckoi Hu3mMennoctu. M.: Hayka, 1966.
148 c. 19 nan. Tabm.

Ilooobuna B.M. ®opamunudepbl BepxHero mMena u naneorcHa 3amaaHoit CuOUpH, WX 3HAYCHHUE IS
crparurpadun. Tomck: U3x-Bo Tom. yH-Ta, 1975. 163 c. ITan. Tabn. 40.

Ilooobuna B.M. Cuctematuka u ¢punorenus rammodparmuuseit. Tomck: U3n-Bo Tom. yu-Ta, 1978. 90 c.
ITan. Ta6m. 17, Tabu. 6.

Iooobuna B.M. ®opamuHudeps! 1 30HANBHAs cTpaTurpadus BepxHero Mena 3ananHon Cudupu. Tomck:
Wzn-Bo Tom. yu-Ta, 1989. 175 c. ITan. tadx. 85, puc. 25.

Hooobuna B.M. Hopozapuunsl nmo3aaero mena 3amagHoit Cubupu. Tomck: M3a-Bo Tom. yH-Ta, 1995.
203 c. ITax. Tabm. 36.

Hooobuna B.M. ®opamuandepst u ouoctpaturpadus naneoreHa 3amagHoit Cubupu. — Tomck: M3n-Bo
HayuHno-texnuueckoit aut-pst (HTJT), 1998. 337 c. [Tan. Tab. 62, Tadun. 5, puc. 30.

Ilooobuna B.M. ®opamunudepst u 6noctpaturpadust Bepxuero mena 3anaanod Cudupu. Tomck: Uzn-
B0 HayuHo-Texamnueckoit ut-pei (HTJI), 2000. C. 388. ITai. tada. 80, puc. 13.

Ilooobuna B.M. ®opamunudepsl, 6uocTpaturpadus BEpXHEro Meia U najieorcHa 3amaganoit Cubupu.
Tomck: Tomckuii rocynapcTBeHHsI yHuBepcutet, 2009. C. 432. ITan. tabmn. 73, puc. 10.

Ilooobuna B.M. Buoctpaturpadus anpba Camornopckoil miommanu 3amagHoii Cubupu (10 JaHHBIM
tdopamuangep). Bectauk TI'Y, 2013, Ne 374. C. 188-198.

Hooobuna B.M. Tlpennaraemas cuctema opamunudep (Boicmue takconsl). Bectauk TT'Y, 2014, Ne
380. C. 214-224.

Cauoosa X.M. O cOBpeMEHHOM COCTOSIHUM CHCTEMBI HaIBUIOBBIX TAKCOHOB KafHO30HCKUX OCHTOCHBIX
tdopamuandep. - M.: Usa-so AH CCCP, 1981. - 73 c.

@ypcenro A.B. Benenne B n3ydenne popamunudep. HoBocubupck: Hayka, 1978. 242 c. ( Tp. UTul’
CO PAH, Bwim. 391).

Kaminski M.A. The Year 2000 classification of agglutinated foraminifera. In: M. Bubik and M.A.
Kaminski (eds.), Proceedings of the sixth international workshop on agglutinated foraminifera. Grzybowski
Foundation Special Publication 8. 2004.: 237-255.

Loeblich A.R., Tappan H. Foraminifera from the Walnut Formation (Lower Cretaceous) of northern Texas
and southern Oklahoma. Journal of Paleontology, 1949, v. 23, No. 3, pp. 245-266.

Loeblich A.R., Tappan H. Treatise on Invertebrate Paleontology. Part C, Protista 2 (Sarcodina, chiefly
"Thecamoebians™ and Foraminiferida). — The University of Kansas Press and the Geological Society of America,
1964. V.1. P. 267-268.

Loeblich A.R., Tappan H. Foraminifera of the Sahul Shelf and Timor Sea. Cushman Foundation for
Foraminiferal Research, Special publication 1994. No. 31. 661 pp.

Podobina V.M. New data on composition and microstructure of agglutinated foraminiferal wall //
Abstracts to 4" International Workshop on Agglutinated Foraminifers in Krakow (Poland, September, 12-19,
1993). 1993. — P. 24.

270



PACTBOPEHHUE n COXPAHHOCTbD PAKOBHUH INTAHKTOHHBbIX
OOPAMUHUDEP B IOBEPXHOCTHBIX OCAJIKAX OXOTCKOI'O MOPA

PomanoBa A.B.
HamsHeBocTouHbIH reonornyecknit mHCTUTYT (IBI'U JIBO PAH), BnaguBocToxk,

e-mail: sandra_ru@bk.ru
PLANKTONIC FORAMINIFERA DISSOLUTION AND PRESERVATION IN

OKHOTSK SEA SEDIMENTS DURING LATE PLEISTOCENE - HOLOCENE
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CoxpaHHOCTb pakoBUH (hopaMuUHH]Ep SIBISETCS OJHUM M3 IVIABHBIX HMHIMKATOPOB
YCIIOBUM OCaJKOHAKOIUIEHUS, OCOOCHHO B pailoHaxX, I/ IUIAHKTOHHBIE (hopaMUHH(EPHI
UrparoT ocaaxkoobpasyrorryio poib (Berger, Parker 1970). besycimoBro, B OXOTCKOM MOpE HX
BKIaJA B (OPMHUPOBAHME OCATKOB HE TaK OIIYTUM II0 CpPaBHEHHIO C JIHMATOMOBBIMHU
BOJIOPOCIISIMU U paguossipusiMu. TeM He MeHee, ecli paccMaTpUBaTh 3HAUE€HUE MJIAHKTOHHBIX
dopamuHUpEp KaK COCTABISAIONUX OMOTCHHBIX KapOOHATOB B ocaikax OXOTCKOT0 MOPSI, TO UX
poJib BechbMa 3HauuTenbHa (CaugoBa, 1961).

MarepuanoM uis uccieqoBaHUS TOCTYXHIM 80 MOBEPXHOCTHBIX NPOO TOHHBIX
OTIIOKEHUH, J1I00e3HO npeaocTaBieHHbie aBTopy corpyanukamu TOU JIBO PAH (Pomanosga,
2014). Crenenb BIMSHUS PACTBOPECHUS HA PAaKOBHHBI IUIAHKTOHHBIX (hopamuHHpep
olpeneNnsyiach M0 HAJIUYHMIO CIIEJ0OB KOPPO3UU HA PAKOBMHAX, MIPUCYTCTBUIO TOHKOCTEHHBIX
¢dopm. CkynpnTypa pakoBUH ObUIa JETANBHO HM3Y4Y€HA C TIOMOLIBIO CKAaHHPYIOILIETO
3IEKTPOHHOTO MUKpockoma (COM).

Wudopmannu o pacTBOPEHUH PAKOBUH IIAHKTOHHBIX (hopamuaHupep OXOTCKOTO MOps
kpaitne mano (Yexosckasi, bacos, 1999; benseBa, bypmuctpona, 2003, Xycun u ap., 2009).
Kak npaBuiio, aBTOpbl BU3yajabHO OTMEYAJIU MPHU3HAKU PACTBOPEHHS PAKOBUH B HEKOTOPBIX
paiionax Mmops. KomuuecTBeHHON M KaueCTBEHHOM OLGHKM pPAacTBOPEHHUs PaKOBHUH
IUTAHKTOHHBIX (opamMuHU(DEp HE MPOBOIMIOCH, M IO3TOMY BOIPOC O XapakTepe, CTETNEeHU
BJIIMSIHUSL PACTBOPEHMS Ha COXPAHHOCTh PAaKOBUH (hopaMuHH]ep, ero NpuurnHax ocTaercs J0
CHUX IOP OTKPBITBIM.

B riry6okoBoiHOM yacTi OX0TCKOro Mopsi — B paiioHe Kypuibckoii KOTIOBUHBI, MOYKHO
MPEIOJIOKUTD CYILIECTBOBAHUE JIN30KJIMHA. B 01HOM 13 n3ydenHbix mpob (150) nomunupyer
(mo 100%) ycronumBbiii k pactBopenuto Bua N. pachyderma sSin. u oTCyTCTBYIOT
ToHKOcTeHHbIE ¢opmbl. B ocagkax mpoO 150, 157 oOHapykeHbI KOPPOIUPOBAHHBIC, U JIAXKE
pa3pylleHHbIE PAKOBHHBI, TPEJICTABICHHBIE OOJIBIINM KOJIMYECTBOM UX (pparMeHToB. B TO *Ke
BpeMsl, B JPYI'HX M3y4EHHBIX Ipobax, oToOpaHHbIX B paiioHe Kypunbckoil koTnoBuHsl (147,
154,) Berpeuarorcst Buabl G. glutinata u G. uvula, koTopsie yKa3bIBalOT Ha OTCYTCTBUE WU
MuHuUManbHoe BiusiHME pacTtBopeHus. [lo nmamneiM K. Kypuxapa (Kurihara, 1982), B
HEKOTOPBIX HM3YYEHHBIX MM Mpo0ax Tak kK€ BCTPEUYAIOTCS TOHKOCTEHHBIE BUIBI, B JPYTUX —
Toibpko smiib onuH Bua N. pachyderma sin., 4ro He NMpPOTUBOpPEUYMT HAIIMM JaHHBIM. Ha
pacTBOpeHHE pPAKOBUH IUIAHKTOHHBIX (hopamuHudep B paiioHe Kypuibckoil KOTIOBHHBI
yKa3bIBaIM U Apyrue aBTopbl (Uexosckas u nip., 2001; bensesa, bypmuctposa, 2003).

Ckopee Bcero, Ha 6onbiieil yactTd OXOTCKOTO MOpSi OCHOBHOE PACTBOPEHHE PAKOBUH
dopamunudep npoucxonut Ha aHe. Jl[aHHOE Mope, Kak OJHO W3 BBICOKOIPOIYKTHBHBIX,
XapaKTepU3yeTCsl MOBBIILIEHHBIM COACPKAHUEM OPraHUYECKOr0 BEIIECTBA B OCAJIKAX, KOTOPOE
COOTBETCTBEHHO o0ecrieunBaeT BbicOkne KoHIeHTpannu COz B MpHIOHHBIX Bojxax. B cBoio
ouepeb 3TO MPUBOAUT K 00Pa30BaHUIO YIOJIbHON KUCIOThI, 3HAYUTEIbHBIX €€ KOHIEHTpaui
B MOPOBBIX BOJAaX W Kak CJEACTBHE YCHJIEHMIO PAacTBOPEHMsI Ha IpaHulle Boja-ocaiok (Be,
1975).

OxoTckoe Mope, Kak OKpauHHBIM OacceilH, pacIoJIOKEHHBIN B Ipelenax aKTUBHOMN
KOHTMHEHTAJIBbHOW 30HBI I€pexoJa OT MaTepuka K OKeaHy MMEET aHOMAJIbHBIE IOJI
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KOHIEHTPAllMd METaHa U TKEIbIX YIJIEBOJOPOJIOB B TNPUIOHHON BOJAE, KOTOpPbHIE
pacrpoCTpaHeHbl MPAaKTHYECKH IO Bcel ruromaau mops. Camu mo cebe razoruapaTsl HE
pacTBOPSIIOT pakOBUHBI hopamMuHu(eEp, ONMACHOCTh MPEACTABISAET cpeia, KoTopas o0pa3yercs
B MECTax HMX BbIXOAa. M3BEeCTHO, YTO B TakuMX TOYKAax oOOpa3yeTcs, TaKk Ha3bIBaeMas,
Ta()OHOMUYECKU-aKTUBHASL 30HA, KOTOpas XapaKTepU3yeTcs AHOKCHIHBIMH YCIOBUSMU U
NOBBIIIEHHONW aKTHUBHOCThIO OHMOTC€OXMMHUYECKHX TIPOLIECCOB, KOTOPhIE W TPUBOIAT K
pa3pylieHnio OMOTeHHBIX KapOOHATOB. BbUIO YCTaHOBIEHO, YTO B YCIIOBUSX AaHOKCHUIHOMN
00CTaHOBKHU B paiioHe BraauHbI [lepiornHa COXpaHHOCTb PAKOBUH HE TOJIKO TUIAHKTOHHBIX,
HO U OeHTOCHBIX (hopamuHudep upe3Bbryaitno Hu3Kas (Xycug u ap., 2009). [To-suagumomy, B
Opyrux paiioHax OXOTCKOT0 MOpsi MOT'YT Ha0JIt0JaThCs M0I00HBIE TPOLIECCHI.

Bunel minankToHHBIX popamunudep, oduraroiue B OXOTCKOM MOpe, B 3aBUCUMOCTHU OT
CTETIEHU PE3UCTCHTHOCTH IO OTHOUICHHIO K PACTBOPEHHMIO MOXKHO BBICTPOUTH B psia: N.
pachyderma, nanee B mopsiake yosiBanus G. bulloides, G. quinqueloba, G. scitula, G. glutinata,
G. uvula. Takum oOpa3zomM, OOHApYKEHHBIE B OCAJIKE TOHKOCTCHHBIC BHUJIbI CBUICTEILCTBYIOT
00 OTCYTCTBHM BIUSHHUS PACTBOPEHHs, B TO BpeMs Kak HpUCYTCTBUE OAHOW sumib N.
pachyderma maer ocHOBaHHWE sl JCTAIBLHOTO aHAIM3a JIPYTUX KPUTEPHEB OIICHKU STOrO
dakropa. Tak, nas OXOTCKOTO MOpPSI IPSIMBIM CJIEJICTBUEM BIIHSHHS PACTBOPEHUS SBISIOTCS
ClIeZIbl KOPPO3WM Ha PAKOBHHAX IUIAHKTOHHBIX (opamuuaudep. MccnemoBanue pakoBuUH ¢
MOMOIIBIO 3JIEKTPOHHOM MHKPOCKOIUU IO3BOJISIET C BBICOKON CTENEHBIO JOCTOBEPHOCTH
OLICHUTh UX CTENECHb PACTBOPEHHS 0 M3MEHEHHIO TOJIIMHBI CTEHKH PaKOBHHEI, €€ penbeda,
HaAJTMYUI0 00pO30K, yBennvyeHuio nuametpa mop (Be et al, 1975). Hamu ¢ nomomipio COM
U3y4eHbl KOPPOAUPOBAHHBIE PAKOBUHBI INIAHKTOHHBIX (hopamuaudep Oxorckoro mops. s
uccienoBanusl ObUIM OTOOpaHbl 0Opasllbl MPEUMYILECTBEHHO M3 IOr0-BOCTOYHOIO paiioHa
(PomanoBa, 2014). Ve mpu uX MOATOTOBKE ISl M3YYECHHUS] B MHUKPOCKOIE BO3HHUKAIH
npo0JieMbl C HamnbUICHHEM W pa3MelIeHHEM Ha CTOJMKaX. PakoBHHBI 3auacTyio H3-3a
MCTOHYEHHOCTHU CTEHOK (pHUC. 1a) OTIMYAIUCh YPE3BbIUAHON XPYIKOCTHIO U 4aCTO JIOMAJIUCH.
Berpeuensl Takxke sK3eMIUIsippl ¢ Oosiee kpynHbiMU mopamu (puc. 1 6). Yacto B mecrax
KOpPpO3UM OTMEUYeHbl OOpO37bl Ha KaJbLUTOBBIX HapocTax (puc. 1 B). B To Bpems kak
XapaKTepHbIM MPU3HAKOM Xopouio coxpaHuBimxcs pakoBud N. pachyderma sin. siBisuiuch
KPYITHBIE KAIBIIUTOBBIE HAPOCTHI.

Ha koppoaupoBannbix pakoBuHax N. pachyderma sin. u3 roro-octo4Hod 4Yactu
OXOTCKOTO MOpSI HApOCTHI TMPAKTHYECKH «CTHUPAIOTCS» BIUIOTH JO BHYTPEHHEH CTEHKH
pakoBuHbI (puc.l 06, B, r). Ipyrumu uccrnenoBatensmu (Be et al, 1975) ycranosneHo, 4to B
YCIIOBHSX TIOBBHIIIEHHON PaCTBOPHUMOCTH PAKOBHH B IEPBYIO OYepelb Pa3pylICHHIO HAYMHACT
HOJBEPraThes MOCIEAHsA Kamepa. OTa 0COOCHHOCTh BBISBJICHA M HAa UCCIIEIOBAHHOM HaMU C
nomortipio COM matepuane (puc. 2). B nenrpaipaom paiione (Pomanosa, 2014) mpusHaku
pacTBOpeHus] HAOMIOAAIOTCS B OTAEIBHBIX Mpo0ax, TJIaBHBIM 00pa3oM, PacIlOIOKEHHBIX B
CEBEpHON €ro 4acTH pPAacCHOJOXKEHHBIX B ceBepHOW ero yactu. OO0 3TOM CBHUIETENBCTBYIOT
a0CoJIOTHOE JOMHHMpOBaHME B TaHaToreHo3ax N. pachyderma sin., orcyrcTBue
TOHKOCTEHHBIX BHJIOB. B ceBepHOI yacT OXOTCKOrO MOpsl BCIIEACTBUE BBICOKMX CKOPOCTEH
OCaJIKOHAKOIUIEHUSI W, BEPOSATHEE BCEro, HU3KOH MPOIYKTUBHOCTH (opaMuHUEp TIO
CpaBHEHHIO C APYTUMH paiioHaMH MOpS COJIep)KaHUE PAKOBHH B 0CaJIKe HauMeHblee. Bmecte
C TeM, TPU3HAKOB PACTBOPECHHS PAKOBHH HE YCTAHOBIIEHO. BO3MOXHO, YTO aKTHBHBIN
TEpPUTeHHBIE CHOC B 3TOM cilyyae oOecneunBaeT Oosee OJaronpusTHbIE —YCIOBHS
3aXOpPOHEHHS paKOBUH opamMHHU(DED, B OTIMUNE, HATIPUMED, OT FOTO-BOCTOYHOTO PaliOHA, TIe
Habro1aeTcst 00JBIIOe KOJIMYECTBO ()parMEHTOB pakoBHH (hopaMUHU]ED U CIIeJ0B KOPPO3UU
Ha HUX (puc. 1, 2).
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Puc. 1 Ilpusnaxu pacmeopenus na pakosunax gopamunugep:

a — paspyurennas pakosuna N. pachyderma sin; 6 — pactBopenue crenku pakosunsl G. bulloides; B —
OpH3HAKM KOppO3WH KanbluTOBBIX HapoctoB N. pachyderma sin; r — wctonuenme creHku pakoBHHBI N.
pachyderma sin.

Puc.2. Creowt koppo3uu, ommeueHHvle Ha nocieonux kamepax paxosur N. pachyderma

sin.

B ueHTpanbHOM paifoHe, TJe NpPOU3BOAWICS OTOOp TIYOOKOBOJHBIX KOJIOHOK,
HaAOJIOJIAIOTCS TIOBBIIICHHbIE KOHILEHTpauuu QopamMuHudep B ocaake. Takke OTMEYEHbI
XOpolIasg COXPaHHOCTh PAKOBUH, OTCYTCTBHE OOJOMKOB M KaKHUX-THOO APYIMX CIIEIOB UX
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pa3pylieHHs], MPUCYTCTBUE B OCAJKaX BHJIOB C MEJIKHMMH TOHKOCTCHHBIMHM pakOBHHaMHU. Bce
9TO MOXKET CBHJIETEIILCTBOBATH O TOM, YTO PAaKOBHUHBEI (hopaMUHUGEP B 3TOM KOHKPETHOM
paiioHe B HACTOsIIEEe BPEMs HE paCTBOPSIOTCS.

Takum 00pa3omM, HE CMOTPS HA TO, YTO (HAaKTOP PACTBOPCHHS UTPACT BAXKHYIO POJIb B
COXPAHCHHH TAKCOHOMHYECKOI'O COCTaBa M IKOJOTMYECKON CTPYKTYPhl TaHATOLIEHO30B, YTO
CO3/aeT TPYJHOCTHU JUIsl MHTEPIIPETAUN PE3yJIbTaTOB (OopaMUHUDEPOBOTO aHAIH3a, YIET H
KaueCTBCHHAsI OI[CHKA CTEIIEHU PACTBOPEHUS C MCIIOJIb30BAHNEM INIAHKTOHHBIX (hopamuHubep
JIENIaeT WX BAKHBIM WHIAWNKATOPOM H3MEHEHHH BIIMSHUS 3TOTO TpoIlecca BO BpeMeHHU. bbuio
YCTAHOBJICHO, YTO JJIsS OIICHKH CTEIICHH PAacTBOPCHHs pakoBHH (hopamMuHH(DEpP B U3YUCHHOM
MaTepuaie W3 MOBEPXHOCTHBIX OCAJIKOB BEChbMa IMPOOJIEMATUYHO HCIOIB30BaTh €IUHYIO
METOJIUKY. DTO OOYCJIOBJICHO, MPEXJIE BCEro, pasHOOOpa3sueM THIPOJOTHYECKHX YCIOBHUH,
HMCTOYHUKOB OCAJKOB M UX BKJIAJa B OCAJKOHAKOIUICHHE. Tak, Ha MIeTb(e CYIIECTBYIOT BCE
yCIIOBUSA (CMEIICHHE ITPECHBIX U COJICHBIX BOJI) JIJI1 HHTEHCHBHOTO PACTBOPEHHS, BMECTE C TEM
BBICOKHE CKOPOCTH OCaIKOHAKOTICHUS OJIArONPUSATHO CKA3bIBAIOTCS HA COXPAHHOCTH PAaKOBUH
dopamunudep. B paiione Kypuibckux 0-BOB HAOJIIOJACTCS BHICOKAs! CTEIICHb PACTBOPEHUS,
YTO MOATBEPKAACTCS OOJIBIIUM KOJIHYECTBOM (ParMEHTOB M KOPPOJUPOBAHHOCTBHIO CTEHOK
pakoBuH. B I1eHTpanbHON yacTH MOpsi HanOoJiee IMOKAa3aTeIbHBIM KPHUTEPHUEM BEPOSTHOI'O
pacTBOpEHUS] PAKOBUH SBJSICTCST HHU3Koe (opaMuHU(EpPOBOE UYHCIO ¥  OTCYTCTBHE
TOHKOCTCHHBIX (QopM. Bce 3TH kpuTepru HEOOXOIUMO YYHTHIBATh TPU aHAJIHM3E JaHHBIX
TyOOKOBOJHBIX KOJIOHOK.

Kak mokazamu wuccienoBanus 3apyoexnbix koswier (Brown, Elderfield, 1996),
MPOIIECCHI PACTBOPEHUS 3HAYUTEIBHO BIUSIOT M HA M30TOIMHBIA cocTaB (hopaMHHH(EPOBBIX
PaKOBHH, YTO MOKET IPUBECTH K OIIMOKAM H30TOITHOTO aHaIn3a (KUCIIOPOIHBIN, YIIIEPOIHBIH,
cootHouienue MQ/Ca), BBINIOJIHEHHOTO Ha OCHOBE HCMOJIb30BaHus (Gopamunudep. s
NOJydeHUs1 00JIee TOCTOBEPHBIX PE3YJIbTATOB MPU OTOOPE PAKOBHH Ha W30TOITHBIC aHAIU3BI
HE00XO0IMMO MCIOJIL30BATh IIEJIbIE PAKOBUHBI, HE TIOJIBEPTIIIHECS KOPPO3HH.
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FORAMINIFERAL ZONALITY FEATURES OF THE UPPER DEVONIAN-
TOURNAISIAN DEPOSITS OF THE EASTERN MIDDLE URALS (THE CASE OF
SECTION "PERSHINO™)

T.I. Stepanova
Institute of Geology and Geochemistry, Urals Branch of RAS, Yekaterinburg

Ha Boctounom ckione Cpennero Ypasna ycTaHaBIMBAETCS HECKOJIBKO MPOTSKEHHBIX
0JIOKOB, pa3IeIEHHBIX MOILITHBIMHU 30HAMH Pa3phIBHBIX HAPYIICHUH, 00pa3oBaHuE KOTOPHIX, IO
BCEH BUAMMOCTH, CBSI3aHO C MPOIECCaMU KOHTHHEHTAIBHOU KoJmu3uu (Mu3eHc u ap., 2012).
HaubGonee BocTOUHBIM M3 HMX, U3BECTHBIN 0J Ha3BaHWeM BocTouHO-Ypanbckas merasoHa
(puc. 1), coxpaHu cielbl CyIIeCTBOBAaHUS OKPAMHHOTO MOpSl Y paibCKOTO OKeaHa, B mpeaenax
KOTOPOTO B CpEAHEM JIeBOHE CPOpMHpOBajach M30JMPOBAaHHAS KapOOHaTHas IuiaTtdopma,
CYIIIECTBOBABIIAs MPOJOHKUTEIHLHOE BpeMsl — [0 paHHee Bu3e BKItouuTenbHO ([locTosuiko u
ap., 1999; Hacenkuna, bopo3auna, 1999; CrenmanoBa u ap., 2008; Musenc u nap., 2012).
®parmMeHThl pa3pe3oB KapOoHaTHOU Tu1aTopMbl Hanboee MOTHO 0OHAKAIOTCS 10 Oeperam p.
Pex, B cBsI31 ¢ 4eM €il NpUCBOCHO Ha3BaHue «PexxeBcKasy».

B naumbonee mpencTtaBUTENbHOM paspese, y C.
[lepunHoO, ¢ OueHb HEOOJIBIIMMHU NIEPEPHIBAMU BCKPBITHI
M3BECTHSAKHU (PpaHCKOro (BEpXHsSS YacTh) U (paMEHCKOTo
SIpyCOB BEPXHEI0 JEBOHA, a TaKXe TYPHEWCKOro sipyca
HIKHero kapOoHa (puc. 2).

s Bcero paspesa, B 1LEJIOM XapaKTepeH
HECKOJIbKO ~ OOEIHEHHbI  cocTaB  BceX  Ipymnn
OpPraHUYECKUX OCTaTKOB, B YaCTHOCTH,
KOHOJIOHTOBasipayHa  paclpoCTpaHEHa  TOJIBKO B
MOTPAaHUYHBIX OTJIOKEHUSAX (PPAaHCKOro M (PaMEeHCKOro
apycoB. IloaTomy pacuiieHeHue paspe3a BBIIOJIHEHO
IJIABHBIM oOpa3om o dbopamunndepam,

: [ ] MIPEJCTAaBICHHBIM 00Jiee IIHPOKO.
AT 2 Tak, B  OTJIOKEHMSAX  BEPXHEr0  JEBOHA
Hpour
9. o ==k npociiexuBaercst HopaMuHU(PEPOBHIE 30HBI U TOPU30HTHI
pec) AL s Bocrouno-Ypansckoro cybpernona (Hacemxuna m ap.,
« 6 1990;  Crparurpaduueckue..., 1993),  mo3gHee
N o 7 HECKOJIbKO yTouHeHHble (AH(umos, 2012). I'panuna
Exarepundypr/<

e (bpaHcKkoro u (GpaMeHCKOro spycoB NIPUHATA TI0 TICPBOMY
e nmosiBIIeHUIO  KoHOJoHTOB ~ Palmatolepis triangularis

4 Ziegler (ITocranosienue, 2008; buxbdaes u ap., 2011). B
0 50 kv M3BECTHSKAX  TYPHEWCKOro  sipyca  yYCTAHOBJICHBI

Puc. 1. Pacnpedenenue ocnosnwix ghayuanvusix 304 Bocmouno-Ypansvckoii mecazonsvi u

nonoxcenue Pesicesckotl kapbonammoil niamegopmsl 6 MypHEUCcKo-paHHe8U3elucKoe epems
| — Mypsuncko-Aoytickas sona; || — Ananaescko-Teuenckas 3ona; |1l — Maxuescko-Ezopuwiunckas 30Ha.
Yenosnvie obosnauenusn: 1-4 — niowaou pazsumus: 1 — oonaneosotickux oopazosanuil,; 2 —
KOHMUHEHMANbHBIX Y2IeHOCHbIX ayuil; 3 — MeIKOBOOHO-MOPCKUX KAPOOHAMHO-8YIKAHOLEHHO-
meppuzennvix payuil, 4 — kapoonamuvix oopazosanuil. I panuysvl: 5 — payuanvuwix 301, 6 — KApOOHAMHOU
naamdopmol. 7 — paszpesvl: 1 — «llepwunor, 2 — «llokpoeckoer, 3 — « Muponoso».
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peruoHanbHBIe PopaMuHudepoBbie 30HB (MU3EHC U ZIp., B TIeYaTH) U TOPU30HTHI BocTouHo-
VYpansckoro  cyopermona  (Crparurpaduueckue..., 1993), ckoppenupoBaHHBIE C
OJTHOBO3pacTHBIMU  (popamuHHepoBbIME ¥ KOHOAOHTOBbIMH 30Hamu OCII Poccun
(ITocranosnenue, 2008).

CMeHa JIMTOJIOTHYECKUX KOMIUIEKCOB B PAacCMaTpPHBaeMOM pa3pe3e ¢ HeOOJbIIMMHU
BapHaIMsIMH COBIIAJAIOT C TPAHULIAMH CTpaTUrpaUIecKuX moapasaenenuil. B tom uuncne, as
HWKHEH YacTh (paHCKOro sipyca XapaKTepHbI OHOTepMHBIC 00pa30BaHUs, CIOKCHHBIC

sl o 5 ?I\‘mm,mumnuu Pernon 3 Jlurono- CTpOMaTOHOpaTaMI/I B aCCOI_[I/IaI_[I/II/I C MaCCOBBIMH
;_): E ; E‘ JUI[:I.“.I)IUL‘II.» 30HbI ; rmueckas - -
5|5 E|E]| ot pocemn | pop-p | 2| wononsa cuHe-3eJIeHbIME BofopocisiMu Renalcis devonicus
= Scaliognathus|.Z2 = = ° °
2| oo [222] 15 L e John. (mauka 1) — cm. puc. 2. Beime 3aneraror
2 Dollymae % Py
=| [EL] pouckaers e CJIOMCTBIE W3BECTHSKU C ¢opamuHupepamMu 30H
5 Ar====|" Tikhinella (mauxu 2-3) u Eogeinitzina devonica
= : =k z (mauka 4) BepxHEl 4acTu r'yOMHCKOTO TOPU30HTA
& E : — 5 (Hacenkuna u gp., 1990; Hacenxuna, 3eHKoBa,
5 2 I'E T f 1999). I'panuna ¢pana u dameHa mo mnepBomy
MBE i PE=E = MOSIBJICHUIO KOHOJOHTOB 30HBI  Palmatolepis
— E‘ v w] o | . H H
&l | Gnathoaus ST triangularis ¢pukcupyercs BOJU3U KPOBIIH MAYKH 3
> < typicus - _H_l_ - =
ANE Se=—o B> (Bux6aes wu gp., 2011). Ipanuna wmexmIy
o e AE==== rYOMHCKUM ¥ IIaMEHCKUM  TOPU30HTAMHU
« €8 O - b:lzl 3
o s tHES=== YCTaHABIMBACTCA IO TOSBIEHHIO (hopamMHHHUDEp
S = = 0 .
e Si[sE=—= HEH+ Parathurammina dagmarae Sul. B ocmoBanuu
=] S — — . nauku 5. Illameiickuii ropu3oHT (mayku 5-8)
] = I‘l—[—]‘l 5
=I71=[ 1. === CJIOKEH CJIOUCTBIMU 3€PHUCTBIMU HU3BECTHSKAMH
] — g S,[‘)h.op‘otfolla 23 |« "I— . =T
il BB B ] L e e ~1=1¢ (MHOT/Aa TpaBeJIUTAMH U KOHIJIOMEpaTaMu), B
o é Siphonodella gg = | —‘L| _ E IEEI o HH)KHeﬁ yactTu ¢C OquTHHBOﬁ FpaI[ﬂHHOHHOfI
- = uadruplicataj . § = 3 o S | o
5 : =1 COPTUPOBKON Marepuasa U ¢ TOHKUMH MPOCIOSIMHU
3 ’Z| Siphonodella ; 2 = ». ]
= 5| e ]| 23 |9 [T CUJIMKATHBIX OpOL (KpacHOIBETHBIX
2| 2] S.dupticaa | E2 |2 7], QJICBPOJINTOB " ApPTUJUTUTOB). 3nech
= |2 e nn
= 1l gg|= MOCNeA0BAaTENbHO TMOSBIAIOTCA (hopamuHU]eps
Z| Siphonodella | ¢ 2 © . - - .
| uea | 22 s <T<] !0 30H Diplosphaerina minima "
= = .
=] Sivhonoaciia [2 2 2 |2 o 9 Septaglomospiranella nana (Audumos, 2012).
g praeculcata ; :;' < A €3
2l I winaiiepis | £ 5 s W3BECTHSKOB YEMIyrOBCKOTO
gracilis OQ/_ﬁ P
T ] e B » TOPU30HTA XapaKTEepPHbI y30pyaThle TEKCTYPbl U
B ; OO€IHEHHBIE KOMIUIEKCHI BCex rpymn ¢ayHsl. B
> opis [t ] ’
s u3BecTHsAKax mavyek 9-11 Ha gone pazHoOOpa3HBIX
" |s i % i OJIHOKaMEpHBIX (bOpaMHHH(beP OTMEYAIOTCS JIIIb
=l=|2 £ enmuanyHbie  Septaglomospiranella  primaeva
A=IE] | pamatorens | 52 H (Raus.) u Septabrunsiina kingirica Reitl. mmwknei
o E rugosa g
SIF| | reemveers | £5 |2 4acTH ropu3oHTa. Beillie o paszpesy MosBISIOTCS
j = § Septatournayella (Eoseptatournayella) cf.
° Ed . .
dL £ |- rauserae Lip. (mauka 12) um Quasiendothyra
Palmatolepis o3 -
3 marginifera = (Eoendothyra) communis (Raus.) — (mauka 13),
= 0= :
= Palmatolepis =4
of || | omboisea | 5 i Puc. 2. Cmpamuepaghuueckas xonounka paspesa
=| |2 «Iepuunon.
A IF Paimatolepis [ = 2 Yenosuvie obosnauenus: 1 — apeunnumer; 2-12 — uzeecmusiku: 2 —
of s |2 crnoucmole, 3 — nHooynapuule, 4 — Mukpoczycmroevie, 5 —
& Pl b lf_‘g - : MUKPOKOMKOBamble, 6 — 00NUMOoBble, 7 — UHMPAKIAcmogvle, 8 —
ofaksl :r:r:: :":::I:l ELLYE X obnomounvie, 9 — buoxnacmosvle, 10 — kpurouonvie, 11 —
E E linguiformis % ol 6MOZ€pMHbl€ cmpOMamanopamogo-eoc)opomegble, 12 —y3opdamuwle.
Sl El Frommmmmem k=
‘SF Tomnoe | 2 13 — epanuya ¢parnckozo u pamencko2o apycoé no KOHOOOHMAM
(s rhenana :_-
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MO3BOJIAIONINE OTHECTH IaHHBIN HHTEPBAJ K BEpXHEH YacTH 4eYyroBCKOro ropu3oHTa. Bepxu
damMeHcKkoro Apyca TMpEACTaBIEHBl  CIOMCTHIMA  HM3BECTHAKamMM madek 14-16 ¢
MHOrourciacHHbIME (hopamuuaudepamu rpymmsl Quasiendothyra (Quasiendothyra) konensis
(Leb.) u Q. (Eoquasiendothyra) bella corpulenta Post. xsorieBckoro ropusonta (Ilocrosuiko u
1p.,1999).

Ha rpanuiie neBOHCKOW M KaMEHHOYTOJIbHOH cHucTeM ((paMeHCKOro W TYpHEWCKOTO
APYCOB) MPOUCXOAUT Pe3Kasi CMEHA JINTOJIOTMYECKOTO COCTaBa MOPOJI U COJIEPKAINXCS B HUX
OpraHMYECKUX OCTAaTKOB (CM. puc. 2). V3BeCTHSKM HM)KHEH 4YacTU TypHE IPEICTaBIIECHBI
HOAYJISIPHBIMH TEMHO-CEPBIMU JI0 YEPHBIX OMTYMHHO3HBIMH pa3HOCTAMU (nauku 17-25). [Ipu
ATOM, BBEpX IO pa3pe3y YBEIUUYHUBAIOTCS MOIIHOCTH CIOEB (10 2-3 M), a TakKe pa3Mepbl
Hozayneit. C OCHOBaHMS HIDKHEro KapOOHa MOSBIISAIOTCS mpeactaBuTesid poga Tournayellina,
IIOJIHOCTBIO MCYE3al0T KBa3sWAHAOTHUPHL. Ilo cocTaBy OpraHnyecKkux OCTAaTKOB HOAYJISIPHBIE
U3BECTHAKM TOJPA3ACISAIOTCS Ha PEXKEBCKOM Topu3oHT (B 00beME pPErHOHaIbHBIX
dopamunudepossix 30u Tournayellina vulgaris — Tournayellina aff. beata u Eochernyshinella
crassitheca — Prochernyshinella disputabilis) u nepmmnckuii — 3oma Neoseptaglomospiranella
donetziana — Palaeospiroplectammina tchernyshinensis (Mu3seHc u nip., B ieyatn).

KuzenoBckuii ropu3oHT BepxHeH yacTu TypHe (mauku 26-34) mpencTaBieH MEIKO- U
TOHKOOOJIOMOYHBIMH ~ (MHTPAKJIACTOBBIMHM)  HM3BECTHAKAMH, YacTo C TpaJalliOHHON
COPTHUPOBKOM, BCTPEUAeTCsl KOCasi CIOMCTOCTh. B BepxHeil 4actu ropu3oHTa (mauku 35-37)
M3BECTHIKH OMOKIIACTOBBIC, MPEUMYIIECTBEHHO, KPUHOHIHBIC; BEPXHSASA YacTh Madyku 37
ClIOKEeHa OOJNOMOYHBIMU U3BEeCTHAKaMH (OpekuusiMu). B HIDKHEH YacTH KH3EIOBCKOTO
TrOPM30HTa YCTaHaBIMBAETCsA peruoHanbHas ¢opamuaudepoBas 3ona Laxoendothyra
parakosvensis, B BepxHeii qacTu mosBisitorcst hopamuuudeps 3061 Spinoendothyra costifera.

OTnoxeHust KOCbBUHCKOT'O TOPU30HTa 00HAKAIOTCSI HECKOJIBKO HIDKE 110 PEKe, B CKajie
«COKONUHBIA KaMEHb», TIJIe OHHM MPEICTaBICHbl TOJCTOCIOUCTHIMU M MAaCCHUBHBIMH,
TOHKO3EPHHUCTBIMHU, y4acTKaMu OOJOMOYHBIMH, H3BECTHSIKaMH ¢ (popaMuHU(pEpaMH 30HBI
Tetrataxis sussaicus — Eotextularia diversa (Ctpaturpaduueckue.., 1993; Iloctosiko u mp.
1999).

[Ipu oOmieit >BOJIOIMOHHON HAMpPaBICHHOCTH pa3BUTUsA ¢ayHbl (popamuHHbpEp B
paspe3e PexeBckoil kapOoHaTHOW TmIaTdOpPMBI, B YaCTHOCTH, B paspese «llepmmHoy,
HaOJroaeTcst psiJi 0COOEHHOCTEH, UTO MPUBOIUT K HEOOXOAMMOCTH BBIAETICHUS pETHOHATIBHBIX
¢dopamuHupepoBbIX 30H. Tak, B U3BECTHAKAX XBOLIEBCKOTO TOPU30HTA BEPXOB (PAMEHCKOTO
sipyca IIUPOKO pacipocTpaHeHbl okpyribie Quasiendothyra konensis u Eoquasiendothyra
bella corpulenta, Ho He BcTpeuensl mpencraButenu rpynmbl Quasiendothyra kobeitusana
(Raus.). B Hu3ax TypHEHCKOro spyca (HOAYJISAPHbIE W3BECTHIKH HUKHEPEKEBCKOTO
NoAropu3oHTa) B  (popamMuHHPEpoBOM  COOOIIECTBE KOTUYECTBEHHO  MPeoOIagaroT
pazHooOpa3Hble, MPOXOMALUIMX M3 MOACTHIAIOUINX OTJIOXKEHUH Oucdepbl, B TOM 4YHUCIE
Bisphaera malevkensis (Bir.). Cpean MHOTOKamMepHbIX (hopM Harbosee 0ObrdHbI TOUrnayellina
vulgaris Lip. u xpymnaele Ttoacrocrennsie Tournayellina aff. beata (Malakh.),
cenTaTypHEeWe/ibl M CeNTarjJoMOCIHpaHeIbl eIMHUYHBL. B BepxHeill YacTu pexeBCKOro
ropusoHnrta mosBisitorest Eochernyshinella crassitheca (Lip.), Ha ¢oHe KOTOpBIX H3peaka
Bcrpeuatorcss  Chernyshinella  (Prochernyshinella) disputabilis Dain. B HomynspHbIx
M3BECTHAKAX MEPIINHCKOTO TOPU30HTA B 3aMETHBIX KOJIMUECTBAX COAEpKATCs MPEACTaBUTENN
nojacemeiicte  Septabrunsiininae u  Septaglomospiranellinae, B  Tom  umcie
Neoseptaglomospiranella donetziana (Brazhn. et VVdov.), N. karakubensis (Brazhn. et Vdov.)
u psan  ayrux.  Palaeospiroplectammina tchernyshinensis Lip. wabGmiomaercss penko,
PEUMYIIECTBEHHO, B BEpXHEW YaCcTH TOPU3OHTA.

B 0oTy10’keHUAX KU3EII0BCKOTO TOPU30HTA HAPSALY C MPOXOIAIMIUMHI U3 MOACTHIIAIOIINX
OTJIO’)KEHUN HEOCENTarjJoOMOCHUpPAHEUIaMd 3aMETHO YBEJIMYMBAETCA POJb JHJOTHPUH.
Ocobenno MHoroumcieHHa rpymma Endothyra (Laxoendothyra) parakosvensis Lip., dacto
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BcTpevatorcst E. (L) antiqua Raus., E (Latiendothyra) latispiralis Lip. IlpeacraBurenu
Loeblichiinae (Spinoendothyra u Inflatoendothyra) nmosigisitorcst B cpeiHeii 4acTi TOPU30HTA U
BCTPEYAIOTCS CIOpagnuecku. Jlisi M3BECTHSKOB KOCHBHHCKOTO TOPHU30HTA XapaKTEpHO
npucyrcrteue Eotextularia diversa (N.Tchern.) u MHOrOYMCIIEHHBIX IpEACTaBHTENCH pona
Tetrataxis; ormeuarorcs emunuunsie Dainella micula Post., Mediocris sp. Kpome Toro, B
KOMIUIEKCAX U KHU3EJIOBCKOTO, W KOCHBUHCKOTO TOPH30HTOB MPAKTHUYECKH OTCYTCTBYIOT
npezacraBuTend poaa Tournayella.

CBoeobpazue pacCMOTPEHHBIX BepXHE(HaMEHCKHX M TYpHEHCKHX (hopaMHHU(EPOBBIX
acconanuii 00YyCJIOBJICHO YCIOBHSIMH OCAJKOHAKOIUICHUS B TMpEAeiax JOJTOXHBYIICH
kapOonarHo# miardopmel. Criaboe pa3BuThe mpeacraButenet poga Spinoendothyra na gosne
pa3HOOOpa3HbBIX JIAKCO- U JIATUIHIOTUD B MO3JHETYpHEHCKOE BpeMst (pUKCHUpYeTCs B pazpe3ax
10kHOM yactu 3amagHo-Cubupckodd paBHuHBI U LlenTpanbHoro Kasaxcrana, uro maer
OCHOBaHME TIpEAINONarath CyInieCTBOBaHHE CBsizeld Bocrouno-Ypambckoro OacceiiHa ¢
menbhom Kazaxcranckoro kontuneHTa (CremnanoBa, 2010; Cremanosa u p., 2011).

Paboma evinoanena npu noooepacke PODU (epanm Ne 15-05-06393) u npoepamm
@ynoamenmanvuwix uccredoganutt YpO PAH Nel5-18-5-13 u Nel5-18-5-36
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CONIOCTABJIEHUE PA3HO®AIIMAJIBHBIX OTJIOXKEHU KOHKCKOI'O
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®OPAMUHU®BEPAM (CPEJJHUA MUOIIEH)
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JlHenponeTpoBCcKUi HAMOHABHBIHN yHUBepcuTeT nMeHH Onecs I'onuapa, J[HenponeTpoBck, YKpauHa,
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COMPARISON OF HETEROFACIES DEPOSITS OF THE KONKIAN SUBSTAGE
OF NORTHERN BLACK SEA REGION AND CRIMEA ON FORAMINIFERA
(MIDDLE MIOCENE)

Stephanska T.A.
Oles Honchar Dnipropetrovsk National University, Dnipropetrovsk, Ukraine

MenkoBogHbie KapOOHATHBIE W TEPPUTEHHO-KApPOOHATHBIE TMOPOABI KOHKCKOTO
peruosipyca 3aHUMAaroT OOJbIIyI0 4YacTh Tepputopuu HOxHOUM YkpauHbl, TOrna kak Oolee
ITyOOKOBO/IHBIE TTIMHUCTHIE OTIIOKEHUS IPUYPOYCHBI B OCHOBHOM K [Ipra30Bbi0, BOCTOYHBIM
paitonam Crennoro Kpeima u Kepuenckomy mnomyoctpoBy (Ctparturpadis YPCP, 1975;
UYekyHoB u j1p., 1976).

B cootBeTcTBUUM ¢ (hanmsiMu pa3BUTHI U pasHOOOpa3HbIe cooOIecTBa GpopaMuHHbpEp
(dinkoBcokuit, 1959; Kpamenunnukon, 1959; Meanosa, 2012). AHaiu3 JarepajibHOTO
pacnpezneneHuss MUKpopayHbl B KOHKCKUX OTJIOXKEHHUSIX IMMOKa3all HAIUYUE JBYX OCHOBHBIX
palioHOB WX paCHpPOCTPAHEHUS: 3alaJHOTO W BOCTOYHOTO, YTO COIJIACYETCS C JaHHBIMU
npensinymux uccienoBanuit (Kpamennnnukos, 1959; Kpamenunuukos u ap., 2003; IBanosa,
1999; NBanoga, 2007). ITo HamuMm npeacTaBlIeHUsIM, YCIOBHAS TPaHUIA PaiilOHOB COBIAIACT C
OpexoBo-IlaBnorpanckum (Menutomnoiabcko-HoBoOIapUIIBIHCKUM) pa3IoMOM.

Jeranuzanus pa3pe3oB KOHKCKUX oOTiIOkeHuH HOxkHOM VYKpanHbI Ha OCHOBAaHHH
uccienoBanus GopamuHUdEp MpoBOoAMWIach MHOruMU aBTtopamu (Kpamenunaukos, 1959;
Kpamennnuukos u ap., 2003; Isanosa, 1999; Bepuuroposa, 2008; bapr u ap., 2012 u ap.).
HaubGonee neranbHOoe (OMO30HANBHOE) JAENEHHE KOHKCKUX OTJIOXKEHHH IPOBENEHO
N.JI. KonenkoBoit mist Bocrounoro Ilpuyepnomopsst u PaBaunHoro Kpsima (Konenkosa,
1987, 1989, 1991 wu ap.). Ewo ycranoBiaeHsl (CHM3y BBepx) 30HBI Bulimina-Bolivina,
Cassidulina? bogdanowiczi, Ammonia galiciana. [lepas, mo muenuto U.J[. Konenkosoii,
OTBEUAET CapTaraHCKUM CJIOSM KOHKCKOTO pEeruosipyca, BTOpas — €ro cpeaHeill dvacTu,
MOCJIETHSST — BECESTHCKUM ciiosiM. Hipkenexarniue otnoxeHust — ciou ¢ Discorbis kartvelicus
— COOTHOCSITCS €0 C KapTBENbCKUMH CIOSMU M TPUYUCISIOTCS K Kaparany (Hamu
KapTBEJIbCKUE CIIOM OTHOCSTCS K HIDKHEW 4acTH KOHKCKOTO pernospyca). OaHako mogo0oHoe
JIEJIEHNEe OCYIIECTBIEHO TOJIBKO B TNIMHUCTHIX OecKapOOHATHBIX (caboKapOOHATHBIX) (arusix
MPEUMYIIIECTBEHHO BOCTOYHOTO paiioHa W HE TPOBOJUIIOCH B TEPPUTEHHO-KAPOOHATHBIX U
OpPraHOTeHHBIX KapOOHATHBIX 00pa3oBaHUSX 3amaJHOro paioHa. B Hacrosmiee Bpems
MOSIBWJINCH HOBBIE Marepuanibl OypeHus B CeBepHoM [IpudepHOMOpBE, MO3BOJIMBIINE
BOCTIOJTHUTBH TOT MpoOe (Tabiuia).

Huknexkonkckue (3pBUiIneBO-(oJIafoBbIe WJIH KAPTBEJIbCKHE) OTJ0XKeHHs. B
BOCTOYHOM paiioHe, B TOHKOJAMCIIEPCHBIX KapOOHATHBIX M TJIMHHUCTHIX OCAJKaX HAOIIOAAr0TCS
menkopasmeprbie  Cassidulinita bogdanowiczi (Konen.), Discorbis kartvelicus Krash.
(xomrutekc cioeB ¢ Discorbis kartvelicus), B 3amaHOM — peIKHe MUJHOJIAIBI, TICHEPOTUIH/IBI,
HyOekymsipun (puc. 1). B 3amagHom paiioHe MuKpodayHa OTCYTCTBYET B cllydae, €CiH
OCHOBaHHE KOHKCKOTO pa3pesa cliaraercs TeppUTreHHBIMU MOPOAaMH, K KOTOPBIM IMPUYPOUEHBI
domanoBeie, Go1agoBO-CTUPOPOUCOBHIE, SPBHIINEBO-(DOIa0BBIe OHOdAIUH.
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o Kommnexkcst popamunudep (T.A. Credanckas, 2015)
g Cromn, 3061 (U.J1.
2 Cron Konenkoga, 1987, 3anaaHelil palioH BocTounslii paiton
o 1989, 1991 u np.) (mperMyI1IeCTBEHHO (mpenMyIIecTBEHHO
~ KapOOHaTHBIE TOPOJIbI) TJIMHUCTBIE TIOPOJBI)
Ammonia galiciana, . .
. .. L Ammonia galiciana,
BecensHckue Ammonia galiciana Elphidium macellum L -
L Elphidium horridum
Protelphidium
Varidentella reussi - .
; Miliolinella circulares,
sartaganica, . : .
- . . Discorbis kartvelicus,
- Spirolina ustjurtensis, . . L
Cassidulina? - Discorbis ukrainicus,
S S. cf. krokossi, S
bogdanowichi . S Cassidulinita
Discorbis figuratus, L
L bogdanowichi
D. ukrainicus,
Cassidulinita bogdanowiczi
= Nubecularia, g?;liﬁmggfohclgllidnze, racilis
= Borelis melo, B. haueri, a g '
Z Capraranckue B. pilus Q. guriana,
= S . . Nonion tauricus,
o Quinqueloculina minakovae, e .
. L : Elphidium joukovi,
Triloculina inflata konkia,
L - . E. kudakoense,
L L Spirolina ustjurtensis, :
Bulimina-Bolivina - . E. horridum,
Peneroplis laevigatus, Koi
Cibicides konkensis Furssenkoina
) S schreibersiana,
Neoconorbina miocaenica, C
. . Neobulimina elongata,
Glabratella imperatoria, L
Elphidium macellum B“'!”?'”a s_ubulata,
Bolivina dilatata,
B. floridana
Nubecularia, Quinqueloculina,
DpBUIIHECBO- Quinqueloculina, Miliolinella,
¢bornagoBbie Discorbis kartvelicus | Spirolina, Discorbis kartvelicus,
(xapTBenbCKHUE) Discorbis kartvelicus, Cassidulinita
Cassidulinita bogdanowichi | bogdanowichi

Tabnuya 1. Cxema conocmasnenusi OUO30HANbHBIX HOOPA30eeHUll KOHKCKO20
peacuospyca FOxcnot Yxkpaunwl no popamunughepam

CpeaHeKkoHKCKHE

(capTraranckue)

orJioKenusi. B

BOCTOYHOM  pailoHe

OeckapOOHATHBIX TIMHAX MPHCYTCTBYIOT Polymorphinidae, Quinqueloculina gracilis Karrer,
Q. guriana (Djan.), Nonion tauricus Krash., Elphidium joukovi Serova, E. kudakoense
Bogd., Furssenkoina schreibersiana (Cz.), Neobulimina elongata (Orb.), Bulimina subulata
(Cushm. et Park.), Bolivina dilatata Reuss, B. floridana Cushm., etc. (koMruiekc 30HbBI
Bulimina-Bolivina).

CpenHeKkOHKCKHE (capTaraHckue) oOTJIOKeHUsi. B BocrouHOM paiioHe B
OeckapOOHATHBIX MIMHAX MPHUCYTCTBYIOT Polymorphinidae, Quinqueloculina gracilis Karrer,
Q. guriana (Djan.), Nonion tauricus Krash., Elphidium joukovi Serova, E. kudakoense
Bogd., Furssenkoina schreibersiana (Cz.), Neobulimina elongata (Orb.), Bulimina subulata
(Cushm. et Park.), Bolivina dilatata Reuss, B. floridana Cushm., etc. (koMruiekc 30HBI
Bulimina-Bolivina). B 3amagHoM paifoHe M3BECTKOBBIC INIMHBI capTarana conepxar Borelis
melo (F. et M.), Nubecularia, Quinqueloculina minakovae ukrainica Didk., Q. gracilis
Karrer, Varidentella reussi sartaganica (Krash.), Triloculina inflata konkia Didk., Spirolina
ustjurtensis Bogd., Cibicides konkensis Krash., Neoconorbina miocaenica
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Puc. 1. Cxema namepanvrnozo pacnpocmpanenus popamunugep 6 KapmeenbCKux

omaoxcenusx Ceeepnoeo Ilpuuepnomopws u Kpvima
| — 3anaonwuii paiion; |l — socmounwii pation; |1l — Opexoso-Ilasnoepaockuii (Merumononscko-
Hosoyapuywvinckuii) paziom.

(Krash.), Glabratella imperatoria (Orb.), Elphidium kudakoense Bodg., Neobulimina
elongata (Orb.), etc.

B paspe3e capraranckux cioes CeBepHoro [IpnuepHOMOpbs yCTaHOBJIEHO IPUCYTCTBHE
SpBHINEBO-(PoaanoBbIx Onodanuii (Bepuuroposa, 2008 u np.; Meanosa, 2012; bapr u ap.,
2012). dayna ¢popamuHudep B MPOCiIoAX € IPBUIUAMH U OapHESIMHU pe3KO 00EIHSETCs, XOTS U
COJICPKHT BUBI, XapaKTepHBIC ISl capTaraHa. B 3THX MPOCIIOSX MOSBISIOTCS U CTaHOBSITCS
MHOTOYHCICHHBIMHU COJIOHOBaTOBOIHBIE (hopmbl (Spirolina ustjurtensis Bogd., S. cf. krokossi
Bogd., Discorbis figuratus Konen., D. ukrainicus Satanov., Cassidulinita bogdanowiczi
(Konen.), snbduauuasl, HEKOTOpbIe MHIHONWABI). Ha Hami B3rjsin, Takod 00eIHEHHBIH
capraraHckuii komruiekc orBevaer 30He Cassidulina? bogdanowiczi, KOTOpol CBOMCTBEHHBI
Discorbis kartvelicus Krash., D. ukrainicus Satanov., Cassidulinita bogdanowiczi (Konen.),
MHOT/1a MeTTKHue OOJTMBUHBEI.

IIpocTpaHcTBEHHOE pacnpesiesieHre capTaraHcKoi MUKpo(dayHbl TOKa3aHO Ha puc. 2.
BepxHekoHKkckHe — (BeceJISIHCKHE) — OTJOKeHHs.  XapakTepusylTcs  OOCTHEHHEM
dopamuandepoBbIX acconuaruii (puc. 3), B KOTOPBIX OCTAOTCS 3BpPHTaJHHHBIE AMMONia,
Elphidium, Protelphidium, urorma penkwe monu- W Me3oraawHHbBIE 3yeMeHTHI (Bulimina,
Spirolina, Discorbis). B mecuano-riIMHUCTBIX OCaJKaX JOMUHHPYIOT BUIBI poga Ammonia, uto
SIBIISICTCS OOBIYHBIM JUISI JaHHOM 4YacTH paspe3a (3oma Ammonia galiciana). B CesepHom
[IpruepHOMOpbe BEpXHSSA 4acTh KOHKCKOTO MHTEpBaja YacTO MpPEJCTaBIeHAa 0OJIOMOYHBIMU
W3BECTHIKAMH C SPBHIIMSIMH, OapHEsIMH, cripopOrcamu (sropibinkue cion A.B. UekyHoBa n
ap. (1976)). ®opamuHUdEps! B 3TUX OTIOKEHUIX MPAKTUYECKHA OTCYTCTBYIOT.

CpaBHHTENBHBI aHAJIM3 BUIOBOTO cocTaBa (popaMuHH(EP YETKO MOKa3an OJH30CTh
HanOoJiee MONUTATUHHBIX (CapTaraHCKMX) KOMIUIEKCOB 3allaJIHOTO pailOHa K M3BECTHBIM B
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Puc. 2. Cxema namepanvnoco pacnpocmpanenus opamunugep 6 capmacamcKux
omaodrcenusx Ceseprozo Ilpuuepnomopus u Kpvima. Ycnoenvie obosnauenus me dice.

Puc. 3. Cxema namepanvnozo pacnpocmpanenus @opamunugep 6 BeCensiHCKUX
omaoorcenusax Ceseproeo Ilpuuepnomopus u Kpvima. Ycnosuvie ob6oznauenus me dice.

OJIHOBO3PACTHBIX BEepXHEOAIeHCKUX 0TII0KeHUIX BosbHo-ITomonmu (Kpamenuaaukos, 1960)
u Monnossl (bo6punckas, Konskosa, 1972).

B crpykrype xommiekcoB u3 CrenHoro Kpeima, Huxomaesckoi, XepcoHckoi, Onecckoit
obmacteit mpucyTcTByIOT KpymHble Mumonuasl (Borelis, Peneroplis), xapakrtepubie mis
pudoBbIx u 6uorepmubix noctpoek (Modern Foraminifera, 2003), a Taxxe HHKPYCTUPYIOIIHE
dopamunaudepsr poma Nubecularia. Panmee B.A. Kpamenunnukosiv (2003) 6bu10
yCTAaHOBNIEHO mTpucyrcTBue Ha Tapxankyre u B LlentpansHom KpbiMy OuorepMHbIX
M3BECTHSIKOB CapTaraHckoro Bospacrta. [lo-BHIUMOMY, B CpEIHEKOHKCKOE BpeMs IIETb
HEOOJIBIIMX OPraHOT€HHBIX IOCTPOEK MpOocTHpasiach 0T KpbIMa K 10)KHBIM paiioHaM MoJ10BBI,

IJIe B IMO3]THEM OaJIeHHUH CYIIECTBOBAIIN MOT00HBIE ke oOpazoBanus (boopuHckas, Konbkosa,
1972).
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JAAHAMHUKA M3MEHEHMWSI POJOBOI'O PA3ZHOOBPA3UA ME3030ﬁCKHX
MMWJINOJINA B BACCEMHAX CEBEPHOI'O TETUCA (CEBEPHbBIN KABKA3)

Temupoexona Y.T., bapkyesa JI.C.
Wucturyt reonornn JJHI PAH, Maxaukaia, e-mail: dangeogis@mail.ru

DINAMICS OF CHANGES IN GENERIC DIVERSITY OF MESOZOIC MILIOLIDA
IN THE BASINS OF THE NORTHERN TETHYS (NORTHERN CAUCASUS)

Temirbekova U.T., Barkueva L.C.
Institute of Geology, Dagestan Scientific Centre of Russian Academy of Sciences, Makhachkala

Opckue dayHucTuueckue acconmalMy XapakTePU3YIOTCS pPa3HBIMH TPYIIIaAMU
GopamuHudep, cpean KOTOPBIX HEMAIOBAXHYI pOJIb HMIPAIOT MWIMOIMABL  UX
MPEICTABUTEIN  XapakTepu3yloTcs (paphopoBUIHON KAIBIUTOBOM CTEHKOW, a TaKkKe
TpyOUYaThIMi KaMepaMH JUIMHOH OOBIYHO B MOJIOBUHY 000pOTa U PACIIOIIOKEHHBIMU B OJIHOI
WIM HECKOJIbKUX B3aWMHO-TIEPECCKAOIIMXCS TUIOCKOCTSX. OHM TOSBISIIOTCS B JCBOHE W
CYILECTBYIOT JI0 HACTOAIIEr0 BpeMeHHU. KonryecTBeHHbIH aHAIN3 BOSHUKHOBEHHS M Pa3BUTHUS
POJIOB BO BPEMEHH BBISIBIISICT ONPEICIICHHBIC 3aKOHOMEPHOCTH B MI3MEHEHHUH UX Pa3HOOOpasus,
JIGMOHCTPUPYET HPHYPOUYCHHOCTh MEPHOAOB OHOJIOTHYECKOrO Mporpecca OTACNIbHBIX
TaKCOHOB K OIPEJICJICHHBIM 3TallaM I'e0JOrMYeCKOi UCTOPUH, OCTEIIEHHOE YCIOKHEHHE UX
MOP(hOJIOTUH TIPH OIPEISICHHOM 3BOJIIOIIMOHHOM KOHCepBaTH3Me (cucremarika bornanosuy,
1981).

Ha npoTspkeHHMHM MO3[HEro Majaeo30si MPOMCXOIMIO 3apOXKICHUE U IMOCTEHCHHOE
pa3BuTHe  Haubojiee  TNPUMUTHBHO  YCTPOCHHBIX  JAByXKamepHbix  Cornuspiridae,
(opMHpOBAIKCh HOBBIC POJA, YBEIUYMBAIOCH YUCIO BUJOB, PACIIMPSIICS apeal OOMTaHUSI.
Pon Cornuspira ommcan W3 CpeIHEro JeBOHA, B IMO3JHEM JICBOHE OT HEro 000coOwmIICs
KOPOTKOXKHUBYIIMI pon Rectocornuspira, uMeromuil CHUpalbHYI0 HAYalbHYIO 4YacThb C
HEKOTOPBIM M3MCHCHUEM HAlpaBJICHUS OCH HABMBAaHHS W BBIIPSIMIICHHYIO KOHEUHYI0. B
pPaHHEKaMEHHOYTOJIbHYIO JI0XY 32 CYET YCHJICHHOTO Pa3BUTHsI OOKOBBIX BBIPOCTOB CTCHKH
BTOPO#l KaMepbl OT PEKTOKOpHYCHHp oTaenwics poa Hemigordius. B kapOoHe unciio poaoB
yBeNnu4MBaeTcs, nony4aror pasButre Conicocornuspira, Hemigordiellina, Hemigordiella,
Ondogordius, oTinyaroruecss 0T XeMUTOPANYCa THIIOM HAaBHBaHHs CIHpATU (BOJHHCTHIM,
CHUTMOUJIABHBIM). MakCUMyM poOZO- W BHI000pa30BaHMs HACTYNAaeT B ITO3AHENEPMCKYIO
AMOXY, KOTJa OTMeuaeTcs HauOoJsblliee pa3HooOpaswe BHUAOB U 000COOJIAIOTCS HOBBIE
crierpanu3upoBanubie poasl. Oto Multidiscus, Kamurana, Baisalina, Agathammina, Shanita,
Hemigordiopsis, Neodiscus (Peiitiunrep,1965). PakoBuHBI y HHX KIyOKOBHJIHBIC C
IUTOCKOCTIMPATBHBIM HaYalbHBIM MJIM TIO3JJHUMH OTAEJIaMH, Pa3HOW CTENEHU WHBOJIOTHBIC.
bBonbiasi 4acTh MEPMCKUX POJOB — KOPOTKOXKHMBYIIUE, BBIMHPAIOT K HAdaly Me30305l.
PonooOpazoBaHne y KOpHYCIUpPHI B IOCTHANCO3HCKOE BpeMs HIET Bsjio. [IpeBHue Oonee
NPUMHUTUBHBIC KOPHYCHHPBI M XEMHUTOPJHYCHI MPOJOJIKAIOT CYIIECTBOBATH B ME3030€, a
HEKOTOpbIe OOWMTAIOT M B COBPEMEHHBIX OKeaHaX. /{3 BHOBb BO3HHKIIMX POJIOB B MEJOBBIX
otioxenusx uzBectHsl Vidaling, a u3 coBpemennsix Mopeit — Cornuspiroides, Cornuspirella
(puc.1).

B no3anem maseo3oe mosiBisitoTes U niepBbie mpeacrasutenn Nubeculariidae, Begyrime
B OCHOBHOM NPUKpPEIUICHHBIH 00pa3 »u3HU. HauanpHas kamepa y HUX OKpYyXXeHa TpyO4aTon
KaMepo# MOCTOSTHHOTO JTMaMeTpa, KIIyOKooOpa3HO 00pacTaromieil BOKPYT CTEP>KHEBOU OMOPHI.
Pon Paleonubecularia n3Becten yxe u3 kapOoHa, aktuBHOe paccenenue poxa Nubecularia
NpUXOIUTCS Ha Me3030i. B Tpuace mpeacrasurenu Nubecularia eme mamourcieHHbl, Ooee
NIOJTHOE MX pa3BUTHE npuxoauTcs Ha ropy. Pox Nubecularia B panneii rope npencrasieH Tpems
BHUJIaMH, B CPEJIHEW WX 4uciao Bo3pacrtaeT a0 10, B mo3muei ux 6-7 BuaoB (TemupbOexora,
Maromenos,1975).
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B Tpuace mosBisieTcst M OTy4aeT JOBOJIBHO HIHpokoe pacmpocTpanerre Nubeculinella
(oxouo 20 BumoB). B mo3aneii rope nosisisiercs pox Orthella, mpucniocoOuBImiics K )Ku3HU Ha
crebenbkax. He nmaBas ocoObIx Bermbliek (HopMooOpa3oBaHus, 3TH MPUKPEIUICHHBIC POJIbI
JIO’KMBAIOT JI0 HBIHE (pHC.2).

Yucno poaos
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Puc.1. Coomnowenue xoauvecmea pooos @ cemelicmaax.

l ok 1
53 J i
Cornuspira ~--vveee Ophthaimidivm =~ — — —
Nubccularia  ——v == Spireloculina —_—— %
Nubeculinella == == — Quinomeloculing — | — { -

Comuloculina Siginoriina -\ -\

Puc.2. Coomnowenue xonuvecmea 64008 y pooos, pa3zeumsuix 8 Me3030e.

AxtuBHOe (hopmoobpaszoBanue Ophthalmidiidae Haunmnaercss B Tpuace W CBSI3aHO C
obpazoBanueM (GICKCOCTUIBHON HAYAIbHOU KaMepPbl, KOTOPOE MOKHO HAOJI01aTh Ha TPUMEPE
poma Cornuloculina, ob6mamarorero HEyCTOMYMBBIMH TMPHU3HAKAMH. VI3MEHUYHMBBEI pa3sMepsl
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MIPOJIOKYITYCa, TOJIOKeHHE (prieKkcocTuiis, AyMHAa Kamep u ap. M3BectHo mopsiaka 10 BuaoB
ATOTO poJia U3 TpUaca U IOpPbl U OJMH U3 MenoBbIX oTioxenuil (Edumona, 1974). Haubonee
HIMPOKO TpeAcTaBieH B Me3030¢ pox Ophthalmidium, o6namarommii xapakTepHBIMU
npu3HakamMu. HesHauwTenbHble  KOJEOaHUS pa3sMEpPOB  NPOJIOKYJIyca  OOYCIOBICHBI
yepenoBaHnueM reHepauuil. Hamuume 3-X craamii MopdoreHe3a Ha HayallbHBIX CTaJMsIX
Pa3BUTHSL CBUICTEIBCTBYIOT O XOpOULIEH aJanTalui K MEHSIOMIMMCS YCJIOBHUSIM CPEJIbI
obutanus (Temupbekora, bapkyeBa, 1993). [losBiisieTcst ATOT poj B Tpuace, MUK BUIOBOTO
pazHo00pa3usi MpUXoaUTCs Ha opckuit nepuon (cBoiie 40 BuaoB). Pexxe oH BcTpeuaeTcs B
MeIy M B 3HAUYUTEIBHO MEHBIIEM KOJIMYECTBE IMPOJOJKAET CYIIECTBOBATh HbBIHE
(TemupbOekoBa, AHTOHOBA, 1985).

E.A. Petitmunarep (1965) ormedana, 9To B KOHIIE 11aJI€03051 HAMEYAETCSI CTAHOBJICHHE
¢dopM ¢ MpaBUIBHO-KIYOKOBHIHBIM CTPOEHHEM, HO B Hayalle ME30305 OHH €Ille HE MMEIOT
JIOCTaTOYHO IIUPOKOTrO pacrpocTpaHeHus. TOJbKO C IMO3JHEro Tpuaca HU3BECTHBI IEPBbHIC
Miliolidae - Quinqueloculina u Sigmoilina, npeacraBnenHbie eAnHUYHBIME BUgaMu. [1lupe onn
pacrpocTpaHeHbI B OPCKUX U MEJIOBBIX OTIIOKEHUSAX. B paHHel 1ope nepBbiii po/1 MpecTaBlieH
2 BUJIaMH, B CpeIHEN S5 BUIaMU, U3 TIO3HEH FOpbI M3BECTEH MoKa 1 Bua. BTOpoii U3 Ha3BaHHBIX
POJIOB IMIpeICTaBICH MEHBIINM KOJIM4ecTBOM BUI0B (TemupOekoBa, Manuesa, 1989). Pacuser
KITyOKOBUTHBIX MIJTUOJIU TIPUXOJUTCS Ha OoJiee TMO3JHHC MAJICOTCHOBBIM W HEOTCHOBBIM
nepuobl (6onee 100 pomos).

PaccmoTpenue 3akOHOMEPHOCTEN pa3BUTHSI MIJIMOJIN]] TOKA3bIBAET, UTO MOCTEIEHHOE
SBOJIIOIIMOHHOE  YCIIOKHEHHE MOP(OJOTUM OT CHHPAIbHO-TUIOCKOCTHBIX HENPaBUIBHO
KIyOKOBUIHBIX K IMPABWJIBHO KIIYOKOBHJIHBIM OOYCIIOBHUJIO BO3MOXKHOCTH TMPEICTABUTEISM
MUJIHONHUA JOXUTh JI0 HACTOSIIEr0 BpPEMEHHM M IMIMPOKO paccenutbes. [Ipu stom
KOPHYCIUPHJIBI U OPTATEMUIUHIIBI, IPEACTABICHHBIC B MAJIE030€ W ME3030€, BCTPEUYAOTCS
peke M He AT BCHBIIIEK pojoo0pa3oBaHus. DTy UX OCOOCHHOCTh BHepBbie oTMeTuna E.A.
Peiitnunrep.
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®OPAMMUHU®DEPOBBII 30HAJIBHBIH CTAHJIAPT HHMXHETO MEJA
PABHUHHOT' O KPBIMA

Ty3sak SA.M.
JI-BOBCKHI HAITMOHATGHBIH yHUBEpcHTET nMerH ViBara ®panko, JIsBoB, YipanHa, e-mail: tuzyak@rambler.ru

FORAMINIFERAL ZONAL STANDARD OF THE LOWER CRETACEOUS OF
CRIMEA PLAIN

Tuzyak Ya.M.
Ivan Franko National University of L’viv (LNU), L’viv

Upe3BbIUaifHO ~ CIIOKHBIE — Tajieoreorpaguueckue  YCIOBUS  OCAJAKOHAKOIUICHUS,
CYLIECTBOBABILNE HAa IPOTSYKEHUH pAaHHEMEJIOBOM 3II0XH, pa3Hasi cTpaTurpaduyeckas nojHoTa
pa3pe3oB, ¢amnuaabHOe pa3HOOOpa3ue  JHUTOJIOTMYECKOTO  COCTaBa, HEPAaBHOMEPHOE
pacripesielieHie B HUX OCTaTKOB (popaMuHU(Ep U 3HAUNTENIbHbIE ITTyOMHbI 3aeraHus (CBbIIIE
4000 M) HIPKHEMETIOBOTO KOMILJIEKCA, OCJIOKHSIOT ONPEIEICHUE TOTHOT0 BO3PACTHOTO 00beMa
TAKCOHOB M CTpaTUrpa(UyecKuX IUarna3oHOB 30HAIbHBIX KOMIUIEKCOB. YUHUTBHIBAs TakKoe
COCTOSIHUE Pa3pe30B HM)KHETO Mela M PAaCHpOCTPAHEHHWE B HUX OCTATKOB MHKpOQayHbI, Ha
tepputopun PaBaunHOro KpbIMa BbIzieneHbl Ba paHra OMOCTPaTOHOB — (hopaMUHHU(EPOBbIE
30HBI U ciiou ¢ (paynoit (Ctpaturpadudeckui ..., 2012).

TI'otepuB-6appemckmii sipycol. Crou ¢ Marginulinopsis sigali — Dorothia kummi
(K101) ycTaHOBICHBI B Mpejeiax FOro-BocTouHoi vactu PaBHuHHOTO KpbiMa (pa3spe3 cks.
ConpatoBckas—1, uHT. 1403-1481 ™) (puc. 1). Accommamuss coctouT U3 16 BHIOB.
XapakTEepHBIH KOMIIJIEKC TMPEICTaBIeH TAaKCOHAMH, CTpAaTUTpapUuecKuil aHMana3zoH
KOTOPBIX OrpaHHYeH rorepuBoM—paHHuM Oappemom: Dorothia kummi (Zedl.), Lenticulina
akmetchetica Mjatl., L. ouachensis ouachensis Sigal, L. sp., L. turgidula (Reuss),
Marginulinopsis sigali Bart., Bett. et Bolli, Citharina rudocostata Bart. et Brand.
O06beM OMOCTpaTOHA: HUXKHSSA IPAHUIIA CIIOEB OMPEACIISAETCS MOSBICHUEM BUIOB-UICKCOB,
BEPXHsSA — MOSBICHHEM BHIOB-MHIEKCOB BhIIeneKamiero onocrparona — Hedbergella sigali
(Moul.) u H. tuschepsensis (Ant.), KOTOpbIe JUArHOCTUPYIOT OTIOKEHHS HU)KHETO Oappema.
Koppensauus: ¢ onHouMmeHHbIMU 30HamMu ['opHoro Kpsima, CeepHoro Kapkasza, 30HOMH
Haplophragmoides vocontianus, Dorothia ouachensis CpenuzemHomopss, 30H0i# Globuligerina
hoterivica 3anagHoit Adpuku, 30001 Reophax torus — Globulina praelacrima obesa — Astacolus
assurgens [Ipuxacnuiickoii Hu3MeHHOCTH. ['eonmoruueckuil Bo3pacT: OHOCTPATOH
Marginulinopsis sigali — Dorothia kummi B psize pernonoB Terudeckoit obmactu (I"opHbIii
Kpeim, CeBepnbiii KaBka3) xapakTepuzupyeT OTJIOKEHHUS HU)KHETO TOTE€pHBa, UYTO JAeT
OCHOBAaHME CUYUTATh OJHOMMEHHble ciion PaBHuHHOro Kpbima HikHerorepuckumu. Ilo
IUIAaHKTOHHBIM (popamuHUepamM OHHM OTBewyaroT HWkHed uactu cioeB ¢ Globuligerina
hauterivica B Ouoctparurpapuyeckux cxemax ([opbOaumk, 1986; 3onampHas ..., 1991a;
[Ipaktuueckoe ..., 19916; 3onampHas ..., 2006). Cormacno GTS-2012 sTta yacte pa3pesa
BblJIesIeHa B oObeme (opamunudeponoit 30Hbl Hedbergella sigali/delrioensis (rotepus).
CrnenoBarenbHO, BO3PACT CIIOEB — paHHUI MeJl, paHHUI TOTEpUB.

Cnou ¢ Hedbergella sigali — Hedbergella tuschepsensis (Kibri) ycraHoBJICHHBI B
npenenax roro-soctouyHoi yactu PaBHuHHOro Kpnima (paspes ckB. ConpmaroBckas—l, HMHT.
1330-1403 ™). Accommanus coctouT u3 11 BuaoB. XapakTepHBI KOMILIEKC (Bpems
CYIIECTBOBaHMS TAaKCOHOB OTPaHHUYEHO paHHMM Oappemom—mio3nHuM anToMm): Lenticulina
nimbifera (Espit. et Sigal), Conorotalites bartensteini intercedens Bett., Gavelinella
barremiana (Bett.), Hedbergella sigali (Moul.), H. tuschepsensis (Ant.), Blefuscuiana
aptica (Agal.), B. primare (Kretsch. et Gorb.). O6bem OGuocTpaTOHAa: CIIOM OXBATHIBAIOT
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Puc. 1. Cxema 6uocmpamucpaguueckoco pacuieHeHus HUICHEMENO8bIX OMI0NCEHU

Pasnunnoco Kpvima no ¢opamunugpepam u conocmaénenus ¢ pecUOHANIbHLIMU

ouonodpasoenenuimu FOza dovisueco CCCP (1986, 1991) u xponocmpamuepaghuveckumu

noopazoenenuamu OCILL (GTS, 2004).

WHTEpBaI OT mepBoro mnosBicHus Bupa-uHgekca Hedbergella tuschepsensis (Ant.) mo
nosienerust Blefuscuiana primare (Kretsch. et Gorb.) u Favusella tardita (Ant.) — BumoB-

HHACKCOB BUIICICKAIIINX CIOCB. KOpp [SAIS:0107%8°1

C OJHOMMCHHBIMU CJIOAMHU FOpHOTO KpBIMa,

Cesepnoro Kagkasa, cinosmu ¢ Clavihedbergella tuschepsensis I'py3uun, 3onamu Hedbergella
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sigali, Clavihedbergella eocretacea CpenuzemHomopss, 3oHamu Hedbergella tuschepsensis u
H. aptica 3amamnoii Adpuxu, 3onoii Hedbergella sigali Tynwuca, cmosimu ¢ Gaudryina
neocomica — ,,Conorbinopsis humilis“ u Choffatella geokderensis 3anagnoro TypkmenucTana.
I'eonoruueckuit Bo3pact: ciou ¢ Hedbergella sigali — Hedbergella tuschepsensis B psie
perrnonoB Ternueckoir ob6nactu ([opubrii Kpeim, Ceepnbiii KaBka3) XapakTepu3upyrT
o0pa3oBaHUsl HWXKHEro Oappema, YTO JaeT OCHOBAaHHE CYMTATh OJHOMMEHHBIC CIIOU
PaBuunnoro KpeiMa HmxHeOappemckumu. VX aHamoru, HpecTaBlI€HHBIE OAHUM BHUIOM-
MHJ/IEKCOM, U3BECTHBI Ha TOM K€ cTpaTturpapuieckom yposHe B 3anaanoit EBpone, CeBepHoit
Adpuxe, Bocrounoii Atnantuke. CormacHo GTS—-2012 HmwkHEro Mena 3Ta 4acTh paspesa
BhIJlesieHa B oObeMme (opamuaudepoBoii 30upl Hedbergella similis, a 3ona Hedbergella
sigali/delrioensis oxBaThIBaeT 0Opa30BaHUS HIKHETO XPOHOCTPATUTPA(PUUECKOTO YPOBHS H
0TBeYaeT 00beMy roTepUBCKOro sipyca. CienoBaTebHO, BO3pacT OMOCTpaTOHA — PAaHHUHN MeTI,
paHHUI OappeM.

Cnou ¢ Favusella tardita — Blefuscuiana primare (Kibr2) ycranosnensl B mpeaenax
I0KHOM W 1ueHTpanbHOM dYactu PaBHunHoro Kpeima, paspesst ckB.: CongaroBckas—1
(unt. 1295-1333 M), Hwkneropckas—6 (uat. 2392-2582 ™M), Knenuannckas—1 (uaT. 2775—
2936 ™M), KpacHorBapaeiickas—2 (uHT. 2380—2597 M). Accoruanus COCTOMT U3 16 BHUIOB.
XapakTepHBIH KOMIUIEKC: (TAaKCOHBI, CTpaTUTpapUUECKUil AHANa30H KOTOPHIX OTPaHUYCH
pPaHHUM—TIO3HUM OappeMoM M Io3aHuM Oappemom—panHuM arnrom) Blefuscuiana primare
(Kretsch. et Gorb.), Clavihedbergella globulifera (Kretsch. et Gorb.), Favusella tardita
(Ant.), Conorotalites bartensteini intercedens Bett., Conorboides caucasicus (Z. Kusnetz.
et Ant.), Gavelinella barremiana (Bett.). O6bemM OHOCTpaTOHA: HIKHSISI FPAHUIIA CIIOCB
ompejeieHa mosBiIeHueM BuaoB-uHaekcoB — Favusella tardita (Ant.), Blefuscuiana primare
(Kretsch. et Gorb.), Bepxusin — usuesnoBenuem Marginulinopsis sigali Bart., Bett. et
Bolli. Koppensuus: ¢ onnonmenusiMu ciiosimu ¢ Globuligerina tardita — Clavihedbergella
primare 'opuoro Kpsima, CeBeproro KaBkasa, 3on0it Miliammina mjatliukae — Conorbinopsis
barremicus, Gavelinella barremiana [Ipukacnuiickoii HU3MeHHOCTH, 30HOI Conorbinopsis
barremicus — Gavelinella balchanica 3anmagnoro Typkmenucrana, cinosmu ¢ Hedbergella
globigerinellinoides, H. simplex, Globigerinelloides ultramicrus ATnantuku, 30HOM
Conorotalites intercedens, Conorotalites aptiensis CpennzemHoMopsbs, 30H0M Clavihedbergella
subcretacea u Schackoina pustulans Tynuca. 'eonorndyeckuil Bo3pacT: CyllecTBOBaHHE
OJIHOMMEHHBIX OMocTpaTturpaduueckux noapasjeneHui no popamuHupepam WIA OJHOTO U3
BUJIOB-MHJIEKCOB Ha TOM K€ CTpPaTUTpapUueCKOM YpOBHE B perHOHaX 3amaJHOro U YaCTUYHO
Bocrounoro Mesoreruca (I'opuom Kpeimy, CeBepnom KaBkasze u I'py3un) naetr ocHoBaHue
JIMarHOCTUPOBaTh BMEINAIOLIME MOpOJbl M ompeaeaTh ux mnonoxkenune B MCUI. B psne
perunonoB Teruueckoit oomactu (I'opubrit KpbiM, CeBepnbiit KaBkas) ciou ¢ Favusella tardita
— Blefuscuiana primare xapaktepusupyroT 00pa3oBaHUsI BEPXHEro OappeMa, 4To TMO3BOJISCT
cuuTaTh oJlHOMMeHHbIe cinon PaBauHHOTrO Kpbhima Bepxuebappemckumu. Cornacao GTS-2012
3Ta 4acTh pa3pe3a OTBevaeT HuxkHel yactu popamunudeponoii 30Hb1 Globigerinelloides blowi.
CrnenoBatenbHO, BO3pacT CIIOEB — paHHUN Mell, O3 JHUI GappeM.

Anrckuii sipye. Crou ¢ Blefuscuiana aptica (Kiai1) ycraHoBieHbl B mpeaeiax
neHTpanbHoi yactu PaBHuHHOro Kpbima, paspessl ckB.: Knenunuuckas—1 (uHT. 2591-
2775 m), KpacnorBapneiickas—2 (uaT. 2200-2380 ™M), BapanoBckas—1 (unT. 2440-2272 W™).
Acconmanys coctouT U3 21 Bua. XapakTepHBIMHU SBIAIOTCSA TAKCOHBI, CTPATUTpapUUECKUit
JIMara3oH KOTOPBIX OTPaHWYeH TO3THUM OappeMOM—paHHHM afToOM, pPaHHUM anToM H
paHHUM—TIO3JHMM anToM: Saccammina aptica Samysch., Vaginulina (Psilocitharella) sp.,
Lenticulinella schutskajae Samysch. et Said., Astacolus crepidularis tricarinella (Reuss),
Conorotalites bartensteini aptiensis Bett., C. bartensteini intercedens Bett., Gavelinella
barremiana (Bett.), G. infracomplanata (Mjatl.), Mironovella juliae (Mjatl.), Hoeglundina
aptiensis (Mjatl.), Clavihedbergella globulifera (Kretsch. et Gorb.), Blefuscuiana aptica

289



(Agal.), B. primare (Kretsch. et Gorb.), Hedbergella sigali (Moul.), H. tuschepsensis
(Ant.). O0beM OHOCTpaTOHA: HIKHSISI TPAHUIIA OTIPEJICIICHA ITOSBIICHHEM BUI0B-HHICKCOB
— THIMYHBIX KpymHBIX (hopM urankToHa Blefuscuiana aptica (Agal.), a Takxke OEHTOCHBIX —
Gavelinella infracomplanata (Mjatl.), Hoeglundina aptiensis (Mjatl.), Mironovella juliae
(Mjatl.), Bepxuss — uzuesnoBenuem Blefuscuiana primare (Kretsch. et Gorb.), Hedbergella
sigali (Moul.), H. tuschepsensis (Ant.). Koppensuusi: ¢ OJHOUMECHHBIMHU CJIOSIMH C
Blefuscuiana aptica I'opuoro Kpreima, CeBeproro Kaskasza, I'pysum, 3onamu Hedbergella
similis, Globigerinelloides gottisi — GI. duboisi, Globigerinelloides maridalensis — Gl. blowi u
HwkHed dvactw Schackoina cabri CpenuzemHomopbs, 3onamu Hedbergella similis,
Globigerinelloides duboisi, GIl. blowi 3anagHoit Adpuku, 30HamMu Planomalina
(Gl) ferreolensis m PIl. (Gl.) algeriana Tynuca, 3omamu Globigerinelloides gottisi,
Gl. maridalensis CeepHoii Mekcuku, 30H0# Globigerinelloides maridalensis — Gl. gottisi
Atnantuku. ['eonorunyeckuii Bo3pacrt: ciou ¢ Blefuscuiana aptica Pasunnnoro Kpeima mo
cTpaTturpaUyecKoMy TMOJOKEHUIO OTBEYarOT aMMOHUTOBOW 30HEe Deshayesites deshayesi,
KOTOpAsi TMarHOCTUPYET 00pa30BaHUsl HUKHETO anTa. [10 IilaHKTOHHBIM opaMuHUpEpamMm OHU
OXBaTHIBAIOT JIBa OnocTpaturpaduueckux noapaszaencuus — ciou ¢ Hedbergella aptica u 3ony
Blowiella blowi — Hedbergella bollii B cxemax (I'op6aumk, 1986; 3onampHas ..., 1991a;
[Ipaktuueckoe ..., 19916; 3onanpHas ..., 2006). Cormacno GTS-2012 sTta yacte pa3pesa
BbIZIeTieHa B o0beMe IByX (opamunudeponsix 30H — Globigerinelloides blowi u Leupoldina
cabri. BrInernieHHbIC CIIOM KOPPEIUPYIOTCS C HIDKHEH YacThio 30HBI Leupoldina cabri.
CrnenoBartebHO, BO3pACT CIIOCB — pAaHHUW Mell, pAHHHH arlT.

3ona Hedbergella gorbachikae (Kia2-3) ycranoBieHa B mpejieiax ceBepo-3arajHon 1
neHTpanbHoi yacTu PaBHuHHOTO KpbIMa, paspess! ckB.: EnuzaBetoBckas—S500 (uHT. 1550—
1654 m), Bocrouno-Boponkosckasi—1 (uaT. 3678—-3500 M). Accouumarusi cocTout u3 15 BHIIOB.
PykoBonsmue Buasl npexacrasienbl Hedbergella gorbachikae Long. u H. praetrocoidea
(Kretsch. et Gorb.), nepBsliii 0OXBaTbIBa€T HHTEPBAJI — BEPXH CPEHETO U HU3bI BEPXHET'O aIlTa,
JPYroii — OTBeYaeT 00bEMY CpeIHEro amnrta. ACCOIUAINs dTUX BHUIOB XOPOUIMA HHIUKATOD
OTHOCHTEJIEHOTO T€0JIOTHYECKOTO BO3pAcTa BMEIIAIOUINX TTOPOJ U OIIPEesieT 00pa3oBaHus
cpeanero anrta. K XapakKTepHBIM OTHOCATCS BHIBI, BpEMsl CYIIECTBOBaHMS KOTOPBIX
OrPAaHUYCHO CPETHUM—TIO3JHUM anTOM WM [O3JHUM anTOM—paHHUM ajibOoM: Tristix
acutangulum (Reuss), Lenticulina busatchensis Vass., Palmula kasachstanica Aleks.,
Marginulina inaequalis Reuss, Saracenaria sp., Gavelinella intermedia biinvoluta (Mjatl.),
G. hostaensis (Moroz.), Blefuscuiana aptica (Agal.), H. trocoidea (Gand.). O6bem
OMocTpaTOHAa: 30Ha OXBATHIBAET MHTEPBAII OT IIEPBOTO MOSBJICHUS JI0 MTOJIHOTO H3UE3HOBEHHUS
suna-unaekca Hedbergella gorbachikae Long. Ko