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BBEAEHMUME (M.A. Poros)

Jlo mocneaHero BPEMEHHM KHMEPWKCKHH SpYC OCTaBajCi OJHUM M3 CaMBIX Majlo
U3Yy4YEeHHBIX sipycoB opbl LlentpanbHoit Poccun. CymniecTByroT pa3zHorjacusi Kak 0 MOBOAY €ro
TPaHUI], TaK ¥ 30HAJIBHOTO PAacUICHEHWs, HO B TO K€ BPEMs IIOYTH BCE BBIBOJBI OCHOBaHBI Ha
M3yYEeHUH €AMHCTBEHHOro paspe3a ['opoautm (YIbSIHOBCKUN paiioH YIIbSHOBCKOW 001acTH) —
JIEKTOCTPATOTHIIA BOJDKCKOTO sipyca.

Bormpeku ObITyOlIEMy MHEHHIO, HaJIMYHe HW)KHETO KUMEpHDKa Ha Pycckoil mmute ObLIO
MOKa3aHO paHbllle, 4eM Hajamyue BepxHero. C caMoro Hagaja rmoapoOHOro u3ydeHus: OKchopackux
cioeB B Poccum BepxHiolo dacTh “spyca ¢ Amaltheus alternans” comocraBisiin ¢ eBporeiicKoi
3on0#t Oppelia tenuilobata, xotopast B To Bpemsi oxBaThiBajla BEChb 00bEM HH)KHETO KHMEPHIKA
(Munamesuy, 1881; Nikitin, 1880). IIpu 3ToM camMo NpPUHATHE KUMEPHIDKCKOTO sipyca He ObLIO
obuienpuHAThM 1, kK mpumepy, C.H. Hukutun paccmatpusai 30Hy tenuilobata B cocrase okchopna
(Nikitin, 1880). Uepe3 neckombko jet A.Il. ITaBnoeim (I1aBnos, 1884, 1886) B [ToBomkbe ObLTH
OTKPBITHl BEPXHEKHMMEPUIDKCKUE OTIOXKEHHs (M3y4eHHbI UM paszpe3 [opoaumm 10 CUX MOp
OCTaeTCsl CaMbIM IMOJHBIM pa3pe3oM Kumepupka B EBpomnerickoii wactu Poccun). M3-3a Haxomku
amMmMmoHuTa, Onmmskoro Kk Amoeboceras alternans (Buch), um cHavama ObLIO CAEIaHO
MIPENIOJIOKEHUE 00 OTCYTCTBUM COOCTBEHHO HM)KHEKMMEPHUIKCKUX OTJIOKEHUH Ha Pycckoil mure
(Pavlow, 1886), omnako B manbueiimem (Pavlow, Lamplugh, 1892) ou mnpwuimen K BbIBOAY O
COOTBETCTBUHM BEPXHEW YaCTH aJbTEPHOBBIX CJIOCB HIDKHEMY KMMEpUKy. Kak aHaiorn HImKHEro
KAMEpHUKa BepxHIO 4dacTh cioeB ¢ C. alternans paccmarpuan A.M. Xupmynckuii (1915), a
tpemst rogamu nozke A.H. Pozanos (1918) yxe Bce albTepHOBBIC CIIOM CUUTAT KUMEPUIKCKHMHU.
[MTocnennee npeuIoKeHne, OTHAKO, B JaJIbHEHINIEM HE MOTYYHIIO TOAICPKKH UCCIeJ0BAaTEICH.

JlanpHEeNIMMH HCCIEeA0BaHUAMU OBLIO MOKa3aHO JOBOJBHO LIMPOKOE PACIpPOCTpPaHEHUE
HIDKHEKMMEPUKCKUX OTJIOKCHHWH B IEHTPAJIbHBIX paiioHax Pycckoit mumutel. OqHAKO B OCHOBHOM
HIDKHEKHMMEPUDKCKHE OKAMEHEJIOCTH YIMOMUHAIKCh U3 (POCPOPUTOBBIX MPOCIOEB B OCHOBAHUHU
BOJDKCKUX OTJIOKEHHH pasHbix peruoHoB (Kaccun, 1928, 3omnos, 1937, u nap.). Ilpu stOom
AMMOHHUTBl HW)KHETO KHMEPHIDKA JI0 TOCJICAHEr0 BPEMEHH HE H300pakaiuch, a B CIHUCKAX
aMMOHHTOB TPHBOAMWINCH MpaKkTHUECKH Toiabko Amoeboceras kitchini (Salf.), Rasenia u
Prorasenia spp. (Ca3onos, 1957; I'epacumoB, 1971, Mecexuukos, 1982); npyrue aMMOHHUTHI (K
npumepy, Oppelia aff. tenuilobata) ynomunanuce pexe (Cazonos, 1957, u ap.).

C cepeaunbl XX Beka ¥ 10 HacTosiee BpeMs i Pycckoil IiinThl opUIIMaIbHO MPUHSTO
BBIZICJICHHE HIDKHETO KMMEpHUKa B Buje cioeB ¢ (ayHnoii (cmou ¢ Amoeboceras (Amoebites) u
Prorasenia wu e ciion ¢ Amoeboceras kitchini), 6e3 pasaenenus Ha 30ub1 (MecexxHukos, 1982,
Yuupuruposannas..., 1993; Ceii u ap., 2006). ITo cTeneHn AETATbHOCTH TaKO€ paCUICHCHHE
HIDKHETO KHMEpHW/Ka OTCTAaeT HE TOJIKO OT 3alajHO-CBPONEHCKUX IIKajd, HO M OT MIKAJbI,
NPEUIOKEHHOI Uil ceBepHbIX pernoHoB Poccum (Mecexnukos, 1984). BaHbIM Imarom s
NpPUBEICHUS CTCNCHU JICTAJbHOCTH  CTPATHUIPaQUUECKOro  pacUICHEHUS  KHUMEPHKCKHX
OTJIO)KeHHH PyCCKOH TIIMTBI B COOTBETCTBHE C 3alaJHOCBPOICHCKAM CTald HEJaBHUE
COBMECTHBIC MyOJIMKAIlMM OTCUSCTBEHHBIX M ()paHIy3CKUX HccienoBaTenein Hantzpergue et al.,
1998). mu BmepBbic pasmeneHbl oTioxenus 3o Cymodoce u Baylei mmxnero kuMepumka u
YCTaHOBJICHO Haju4ue oOumx ¢ DpaHiueid OMOTOPU30HTOB; IMpPaBla, AHAIOTH BEPXHHUX BYX
tpeteit 30H61 Cymodoce HmkHero u Mutabilis BepxHero kumepumka B pa3pe3ax YIbsSHOBCKOTO
[ToBomkbsi ycraHOBiIEHBI He ObuIM. B TO ke BpemeHUW mpucyTcTBHE aHanoroB 30HbI Mutabilis
MOKHO TMPEINONIOKHT, 10 mpucyrcTBuio 3aeck Orthaspidoceras lallierianum (d’Orb.)
(=Aspidoceras liparum, ITasnos, 1886, Tabn. ¢.12, Ta6mn.lll, ¢ur.l), Buga-unmekca OJHOUMEHHOTO
(hayHHUCTHYECKOTO TOPHY 30HTA.

[To3nnee BM.EpumoBsiM B paspese ['opoauiiy Obu1 00Hapy>keH KOMIUIEKC aMMOHHTOB,
3aKIII0YAIONINI KaKk THMHYHO OopeanbHbIx (Amoeboceras (Amoebites) kitchini (Salf.), A. (A)
spathi (Shulgina), Rasenia pseudouralensis Mesezhn.) tak u Tetmueckux (Ataxioceras cf.
hypselocyclum (Font.), Metahaploceras wegelei (Schairer), Lingulaticeras crenosum (Quenst.))
npencraButeneir (Poros, Edumos, 2002). Hamuume Takoro KOMIUIEKCA, TJC MPEACTABICHBI



aMMOHHTBI, XapaktepHbie a1 30H hypselocyclum wu divisum, roBopur 00 OTCYTCTBHH
CYIIECTBEHHOTO TepephiBa BHYTPU KHMEPHIKCKOH Tomu ['opomumn; (B MPOTHBOMOIOKHOCTh
mHenuto [I. Antumepra m np. (Hantzpergue et al., 1998)) u cBuAeTeNbCTBYeT O CBSI3U
Cpennepycckoro u Iloabckoro Mopeit B 3TO BpeMs. A TOJOM paHee Ha OCHOBAaHUHM HM3YUYCHHUS
koymekuu M.C.MecexHHKoBa OBIIO IMOKa3aHO NMPUCYTCTBHE B OCHOBAHWW KHMEPHDKa paspesa
Makapnes-lOxubiii BugoB Metahaploceras litocerum (Oppel) u Coryceras modestiforme (Oppel)
(Porog, 2001).

[Mpucyrcteue B IloBo/mkbe anamoroB 3oH Mutabilis u eudoxus 6wu10 ycranoBmeHo A.IL.
ITaBnoBeiM (1884, 1886) Gosee croseTust Ha3aj, HO 0OJIee BHICOKHE CIIOM KMMEPHIKa OCTAaBaIHCh
MaJIOM3yUYCHHBIMH, a TPAHUIIA C BOJDKCKUM SPYCOM — HEOTPEACICHHOM. J[e0 0CIoXKHIIOCh TIOUYTH
MOJTHBIM OTCYTCTBHEM pPabOT C MOHOTpapUYECKHM OMUCAHWE WM HW300pak€HUEM XapaKTEPHBIX
aMMOHHUTOB W OTCYTCTBHEM OIHMCAHUN pa3pe3oB. XoTs Bckope mocie pador A.Il. IlaBmosa
H.M.Cubupuessim (1886) B paspese y n.Mcamet (Hmxeropoackas o05acTb) ObLIM ONUCAHBI
OTJIOXKCHHUS, TI0O COBPEMEHHBIM IPEICTABICHHUSIM OTBEYAIOIINE KPOBJIEC KUMEPHUKA, OHU ObUIH
MEPBOHAYAIBHO TIapAJUIETM30BaHbl CO CIIOSIMH, ONHCAHHBIMH B paspe3e [opomummu. Ilepsbie
JIAHHBIC O CYIIECTBOBAHMHU HAJ 30HO# €UdOXUS, HO HI)KE BETJSIHCKOTO TOPU30HTA, 000COOICHHOM
acconuanuu aMMoHHTOB, TosiBIIIMCH B 30-e¢ Tomaer XX Beka. II.A. I'epacumo u M.II. Kazakos
(1939) ykaszanm Ha mpucytcTBue Bbimie cioeB ¢ Aulacostephanus B Hwmkeroposackoit obmacta
0c000T0 TOPU30HTA C TMEPUCHUHKTUAAMU W ONIEIHHIAMH, KOTOPBIA OHH IPENNOJIOKHUTEIHHO
OTHOCWIIM K Bepxam kumepumka, a H.T.3oHoB (1939) obnapyxwun takue xe ciou B Tatapcrane.
Heckonmpkumu romamu mo3anee B OpenOyprckoit obmactu J{.M.Mnosaiickuii (B: WioBaiickwit,
®nopenckuii, 1941) Beimenua B Bepxax kuMmepumka 3omy Fallax, a Bckope H.IT.MuxaiinoBsim
(1962) ona 6buta pocnekera B [ToBoymkbe. B manmpHeieM oHa paccMaTpUBaliach Kak MOA30HA B
3one Autissiodorensis. O.I'eiiep (Geyer, 1969) namén B paspese ['opoxuuu Sutneria cf. subeumela
Schneid u mpemnoxun BeiesTh B IToBoKbe OMHOMMEHHYIO MOA30HY B 30He Autissiodorensis.
DTOT aMMOHHT, TMPOUCXOIAIINHN, 0 ycTHOMY coobmiennio B.B.Mutra (2007) u3 cmost 9/10 (cwm.
olnMcaHKue HUXKe), ObLT HelaBHO nepen3odpaxén (Scherzinger, Mitta, 2006, ta6., ¢ur. 6.1). B 70-¢
roapl Omaromapst ycwausim rpymmnsl M.C. MecexxuunkoBa (MecesxuukoB u ap., 1977; bioom u np.,
1984) ObLIO yCTaHOBIICHO MPUCYTCTBUE B BEPXax KUMEPHKa aMMOHHUTOB M3 TETHYECKUX TPYIIIL,
takux kak Haploceras, Glochiceras, Sutneria.

[To3nHee MexTyHApOAHOM rpymmoi uccinenosarencit (Hantzpergue et al., 1998) B paspesax
MakapbeBa ¥ YibssHOBCKOTo [ToBOIDKBSI OblTa YCTaHOBJICHA CTaHAAPTHAs TOCIIEIOBATEIBHOCTD
cyO0opeanbHbIX 30H KHMeE-
A\ \\ PHIDKCKOTO sipyca W Ipociie-
JKEHBI HEKOTOpbIe U3 (ayHHC-
TUYECKUX TOPU3OHTOB, BHIJIE-
JEHHBIX paHee B 3anagHou
Esponie  (Pictonia  densi-
costata, Pictonia  baylei,
Orthaspidoceras lallierianum,
Aspidoceras caletanum, Aula-
costephanus contejeani, Aula-
costephanus yo, Aulacos-
tephanus aurissiodorensis).
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Fig. 1. Location map of the Kimmeridgian sections describing in the OCHOBAaHHBIC Ha paclpene-
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npeanpunsatel M.A.Poroseim (2002, Rogov, 2004). Takxke um OblLia TpemIokKeHa CcXema
pacuieHenust 30HbI Autissiodorensis BepxHero kKuMepumka Ha (DayHUCTHYECKHE TOPH3OHTHI
(Poros, 2005; IlumenoB wu ap., 2005; Rogov et al., 2006). B HacTosieM myTeBOIUTENC
HCIIOJIb3YETCsl YTOYHEHHBIH BapUAHT MOCIEAHEH CXeMbl, 000CHOBaHHWE KOTOPOTO OYJeT MPHUBEACHO
B ipyrom mecte (Rogov et al., in prep).

HenmaBHO CBOW BapHaHT PAaCUICHEHHS BEPXHETO KHMEPHKa — HHU30B BOJDKCKOTO spyca
pa3pe3a ['opoauim U €ero conocTaBiICHUS] ¢ TATOHOM U KHUMEPHUIHKEM mnpemtoxunu B.B.Mutra u
A.lllep3unrep (Mitta, Scherzinger, 2006; Scherzinger, Mitta, 2006). Oy U3MEHWIN HHACKCAIMIO
YacTH 30H M TI030H BEpXHEro KuMmepumka. Bmecro moasonsr Subborealis, B ¢Bsi3u ¢ HESICHOCTBIO
B3aMMOOHOLICHNH BuoB Sarmatisphinctes subborealis’ u ?Discosphinctoides sublacertosus mmu
OBUTO TPEJIOKEHO HCIOIB30BaTh Moa30Hy Volgae. OxHako MOCIHEAHHUN BH, 1O YKa3aHUAM
JI..NnoBaiickoro, ©Obu1  BeTpeuen Hmwke Aulacostephanus. Bua  subborealis  o6mamaer
CJICAYIONIMMH PEUMYIIIECTBAMH B KAUECTBE WH/IEKCA TIO30HBI:

1) OH HIMPOKO PacmpoOCTpaHEeH B OOJBINEH YaCTH MMOI30HBI

2) On oTHOCHTCS K (DHIOTEHETHYECKOM JIMHUM, Ha KOTOPOH IPEUMYIIECTBEHHO OCHOBAHO
pacuiicHeHHE BEPXOB KUMEPH/KA M OOJIBIIEH YaCTH BOJKCKOTO sIpyca

3) B kauecTBe uMHAEKCA [MOJ30HBI OH OBLT MPEIOKEH paHblie, uem Volgae. B moboMm ciaydae, eciu
B JajbHEHIIIEM yaacTcs yCTAaHOBHTH MACHTHYHOCTH BuaoB Subborealis u sublacertosus, mosxHO
OyIeT MPOCTO MOMEHSTh HHIEKC MO30HBI.

K coxanenuto, u moazona Subborealis 1 momzona VVolgae 6butn ycTaHOBIICHBI O€3 yKa3aHUsS
crpatotuna. Y moa3oubl Volgae crparorun sicen (opoauiiu), HO UHTEpPBAI B pa3pese, KOTOPOMY
COOTBETCTBYET MO/30Ha, HE yKa3aH. B ciyuae mom3onsr Subborealis aTo moHsTHO, Beb MOYTH BECh
MOJIBCKHUI MaTepHajl MPOMCXOAUT U3 CKBAKHH WIIM HBIHE HE CYMIECTBYIOMIMX OOHa)KeHHH. MOKHO
NpPEIOKNUTh B KadecTBe crpaToTna moa3onbl Subborealis untepBan cmoes 9/9-9/35 paspesa
T'opoumu. B 1o ke Bpems volgae sBisieTcst XOpoIMM BHIAOM-HHAEKCOM Ui (payHHCTHIECKOTO
TOpU30HTa, pociekuBaeMoro ot [ToBomkbst 10 [Tonbim u Bennkobputanuu.

Bmecto 3onb1 Autissiodorensis A.lllepsunrep u B.B.Mwutra (Scherzinger, Mitta, 2006)
MIPEUTOKUIM UCIIONIb30BaTh BhiAeAcHHY0 Ha 20 et panbime 3omy Fallax. Kpome mpuoputera
NPUYAHON TaKOTO PEIICHHs SBUIOCH OTCYTCTBHE, M0 MHEHHIO aBTOPOB, JOCTOBEPHBIX HAaXOOK
Buaa A.autissiodorensis Ha Pycckoit miardopme. O1HaKo oJuH 3K3EMIUIAP JaHHOTO BHIa OHU CaMU
n300pa3mid B OTKPBITON HOMEHKJIAType, a Apyroi (otHeceHHslid lllep3uHrepom u Mutra K BUIY
A.volongensis Khud.— cm. xommenTapuu 00 3TOM BHie HHKe) Obu1 m3o0paxken b.lluriepom
(Ziegler, 1962, Ta6bmn.14, ¢ur.1). B o xe Bpems 00béM 30HBI Fallax ¢ MmomeHTa e€ ycTaHOBICHUS
ObuT MeHbIle yeM y Autissiodorensis m cooTBeTCTBOBalI TONBKO e BepxHel uactu. [losromy B
MyTEBOJAMTENIC TPUHUMAETCS 0oJice TPAJWIMOHHOE pACWICHCHHE BEPXHEr0 KHUMEPHKA, C
BhIZIeIIeHHeM 30HbI Autissiodorensis i noxzon Subborealis u Fallax.

Kpome Toro, A.lllepsunrep u B.B.Mutra (Scherzinger, Mitta, 2006) ocmopwiu panee
npejiaraeMbie BApUAHThI COMOCTABIICHUS OCHOBAHMUS BOJDKCKOT'O SIpyCa M TUTOHA, MPe/IaraBIinecs
HA OCHOBAaHWM MAaHHBIX O PACMpeIesiCHHH Onmeauua. 110 uX MHEHHIO, C TMOJMO0OHBIMH BBIBOJAMH
HEJb3sl COTJIACUThCS B CHIIY MajeoOuoreorpaduueckux U MophoaHATMTHYCCKUX TMpUUUH. bosee
moipo6HO 006 ATOM CKa3aHo He ObLTO. JIOBOIBI aBTOPOB B IM0JIB3Y OTHECEHHUS BCCH MJIM YacTH 30HBI
Klimovi mnpenacraBnstorcss HeIOCTaTOYHO yOeauTeabHbIMH. (OCHOBHOW MPHYMHONW TaKOTO
CONIOCTABJICHUS SIBJISICTCSI MHTEPIpETalus HaxoJoK Sutneria, m3BecTHble U3 HU30B 30HBI Klimovi
IMomsmm (Kutek, Zeiss, 1997) u Pycckoit mnardopmer (Rogov, 2004). Omnako camu aBTOPHI
npusHator  (Scherzinger, Mitta, 2006, p.236), 4dYT0 «...pyCcCKHH MaTepual HMEET
HEYIOBJICTBOPUTEIILHYIO COXPAHHOCTD U HE MO3BOJISIET 1EJIaTh JabHEHIIINX BBIBOIOBY.

[TosTOMY B IyTEBOAMTEIIC B KAUeCTBE MPEIABAPUTEIBHON NMPUBEICHA CXeMa COMOCTABICHHUS
MOTPAaHUYHBIX OTJIOKCHUH KHUMEpPHDKa W BOJDKCKOTO sipyca C THUTOHOM, OCHOBaHHAs Ha
pacrpocTpaHeHUH B IMepByio odepeap ommenuun (puc. 3). BesyciaoBHo, 3Ta rpynmna aMMOHHTOB
3aCITy’KUBAET NAIbHEHIIIET0 TIIATEILHOTO H3YYCHHUSI 1 MOHOTPa(hUIeCKOro OMUCaHUS.

! Bux subborealis 6511 otHecéH K poay Sarmatisphinctes A Illepsunrepom u B.B.Murra (Scherzinger, Mitta,2006).
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Bo BpeMmsi TEOJOTHYECKOW OSKCKYPCHH MBI IMOCETHM [Ba pa3pes3a, PACIONOKEHHBIX B
Cpennem IMToBomxkbe (opoauiim) u B 6acceitne p.Yika (Muxanenuno) (puc. 1). Otu nBa paspesa
MO3BOJISIIOT COCTaBHUTH JIOCTATOYHO IMOJHOE MHEHHWE O cTpaTurpadum kmmepumka EBporeiickoi
gacti Poccun. B MuxaneHHHO MOXHO HaOMI0qaTh MOTPAHMYHBIC OTIOXKCHUS OKC(HOPACKOTO |
KAMEPHKCKOTO SIPYCOB M OOJIBINYI0 YacTh HIDKHErO KHMEpPHIKa, a B paspese [opomuiin
00Ha)KaeTCst MOYTH BECh KUMEPHIK 32 HCKIFOUCHUEM €r0 HIXKHEH TPaHHIIbL.

FOREWORD (M. A. Rogov)

Until recent times, the Kimmeridgian remained one of the less-studied Jurassic stages of
Central Russia. Some disagreements concerning its boundaries and zonal subdivision exist, while
the majority of conclusions are based upon studies of the Gorodischi section only (Ul’anovsk
region), which is the lectostratotype of the Volgian Stage.

Contrary to usual opinion, the presence of the Lower Kimmeridgian on the Russian Platform
has been shown slightly earlier than the Upper Kimmeridgian. Since the earliest investigations of
the Oxfordian of Russia, the upper part of “Etage mit Amaltheus alternans” was considered as the
equivalent of the Oppelia tenuilobata Zone, which corresponded at this time to the whole Lower
Kimmeridgian (Milashevitch, 1881; Nikitin, 1881). Nevertheless Nikitin considered the Tenuilobata
Zone as part of the Oxfordian Stage. A few years later A.P.Paviov (1884, 1886, 1887) discovered
Upper Kimmeridgian deposits in the Middle Volga area, including the Gorodischi section, and this
is now the most fully and well-studied Kimmeridgian section in European Russia. Later, A.M.
Zhirmounsy (1915) again considered the upper part of the °‘Alternans beds* as Lower
Kimmeridgian, while A.N.Rosanov (1918) referred all these beds to the Lower Kimmeridgian.

Further wide distribution of the Lower Kimmeridgian deposits through the Russian
Platform has been shown, but Lower Kimmeridgian fossils were chiefly gathered from the
phosphorite nodules of the basal VVolgian beds of the different regions (Kassin, 1928, Zonov, 1937,
among the others). Surprisingly, no Lower Kimmeridgian ammonites from Central Russia have
been figured since XIX century. Albeit some ammonites were noticed in the lists, such as
Amoeboceras kitchini (Salf.), Rasenia and Prorasenia spp. (Sazonov, 1953; Gerasimov, 1971,
Mesezhnikov, 1982); sometimes other ammonites also mentioned (for example, Oppelia aff.
tenuilobata by Sazonov, 1957).

From the middle of the XX century to the present time, the Lower Kimmeridgian of the
Russian Platform has been subdivided into beds with Amoeboceras (Amoebites) and Prorasenia,
and beds with Amoeboceras kitchini only, without any zonal subdivision (Mesezhnikov, 1982; Sey
et al., 2006). Of course this subdivision is much less detailed than the European subdivisions and
even than the Siberian scale (Mesezhnikov, 1984). A significant step to the more detailed
elaboration of the Kimmeridgian of the Russian Platform has done by a joint Russian and French
team (Hantzpergue et al., 1998). These researchers for the first time discovered the presence on the
Russian Platform of the Cymodoce and Baylei zones and also traced some faunal horizons of the
Upper Kimmeridgian. They proposed the existence of a small gap within the succession of the
Gorodischi section, because ammonites of the Mutabilis Zone were not recorded. Nevertheless we
can suggest presence of the Mutabilis Zone on the basis of Orthaspidoceras lallierianum (d’Orb.)
(=Aspidoceras liparum, Pavlov, 1886, p.12, pl.111, fig.1) records.

Lately from the Gorodischi section V.M.Efimov recovered an unusual ammonite
assemblage, consisting of a mixture of the Boreal (Amoeboceras (Amoebites) kitchini (Salf.), A.
(A.) spathi (Shulgina), Rasenia pseudouralensis Mesezhn.) and Mediterranean (Ataxioceras cf.
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hypselocyclum (Font.), Metahaploceras wegelei (Schairer), Lingulaticeras crenosum (Quenst.))
species (Rogov, Efimov, 2002). The existence of such an assemblage, including ammonites which
characterize the Hypselocyclum and Divisum zones, suggests the absence of the significant
biostratigraphical gap within the Kimmeridgian of the Gorodischi section, in opposition to the
opinion of Hantzpergue et al., 1998, and proving direct connection between the Middle Russian
Sea and the Polish Sea at this time. Slightly before this discovery, on the basis of investigation of
Mesezhnikov’s collection, the presence of Metahaploceras litocerum (Oppel) and Coryceras
modestiforme (Oppel) in the Makariev-South has been shown (Rogov, 2001).

For a long time the precise position of the Kimmeridgian-Volgian boundary was
undetermined and the ammonite zonation above the Eudoxus Zone remained little known. This
situation was accompanied by the rarity of publications with descriptions or figures with ammonites
and rarity of the descriptions of sections. In spite of this, Sibirtzev (1886) recovered uppermost
Kimmeridgian deposits (which now can be dated as the uppermost faunal horizon of the
Kimmeridgian) from the Isady section (Nizhny Novgorod area) simultaneously with Pavlov’s
record of ammonites mainly from the Mutabilis and Eudoxus zones; this fauna firstly was compared
with those from Gorodischi. The first data concerning the existence of the segregated level above
the Eudoxus Zone but below the Vetlyanian Horizon (Stage) appears in the 30" years of XX
century. P.A.Gerasimov and M.P.Kazakov (1939) pointed out on the existence of the peculiar level
with perisphinctids and oppeliids above the Aulacostephanus beds but within the Kimmeridgian of
the Nizhny Novgorod area, while N.T.Zonov (1939) discovered the same beds at the Tatarstan. A
few years later D.l.llovaisky (llovaisky, Florensky, 1941) recognized a new Fallax Zone in the
uppermost Kimmeridgian of the Orenburg area, and N.P.Mikhailov (1962) traced this zone through
the Middle Volga area. Later this zone was chiefly considered as a subzone of the Autissiodorensis
Zone. O.Geyer (1969) recorded Sutneria cf. subeumela Schneid in the Gorodischi section and
proposed to recognize a Subeumela Zone within the Autissiodorensis Zone of the Middle Volga
area. This ammonite, coming from a bed with very peculiar lithologies (bed 9/10, (pers.comm.
Mitta, 2007)), has been refigured recently (Scherzinger, Mitta, 2006, fig. 6.1). In the 1970’s, by the
efforts of Mesezhnikov’s team (cf. Mesezhnikov et al., 1977; Blom et al., 1984), the presence of
some Tethyan ammonoids, such as Haploceras, Glochiceras, Sutneria, was established in the
uppermost Kimmeridgian.

Lately an international scientific group, on the basis of studies of the Makariev section and
the Middle Volga area (Hantzpergue et al., 1998), recognized the standard succession of the
Subboreal subzones of the Kimmeridgian, and a few western European faunal horizons, such as
Pictonia densicostata, Pictonia baylei, Orthaspidoceras lallierianum, Aspidoceras caletanum,
Aulacostephanus contejeani, Aulacostephanus yo, Aulacostephanus aurissiodorensis, were traced.

In recent years years some attempt at the more accurate correlation of the Upper
Kimmeridgian of the Russian Platform with that of Western Europe (mainly on the basis of oppeliid
ranges) has been undertaken by M.A.Rogov (2002 a,b, 2004). He also proposed a few versions of
the subdivision of the Autissiodorensis Zone into faunal horizons (Rogov, 2005; Pimenov et al.,
2005; Rogov et al., 2006). Here we use the specified version of the last scheme, which will be
proved elsewhere.

Recently a new version of the subdivision of the Upper Kimmeridgian and lowermost
Volgian and their correlation with the Submediterranean succession has been proposed by
V.V.Mitta and A. Scherzinger (Mitta, Scherzinger, 2006; Scherzinger, Mitta, 2006). They altered
some zonal and subzonal index-fossils. They prefer to use VVolgae Subzone instead the Subborealis
Subzone because “up to the present it is unclear if the species "Divisosphinctes sublacertosus™ and
"Discosphinctoides subborealis®" are conspecific” (p.233). But sublacertosus species, as was noted
by llovaisky, occurs below than Aulacostephanus. So, subborealis species offers an advantage as an
index-species due to following reasons:

1) This species is widely ranged through the bulk of the subzone

2 After Scherzinger & Mitta 2006) this species belongs to Sarmatisphinctes genus. Here this proposal also accepted.
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2) It belongs to the lineage which serves as the tool for infrasubzonal and zonal subdivision of the
Upper Kimmeridgian and the major part of the Volgian.
3) This species had been proposed as an index species few years earlier.

Unfortunately both the Subborealis and Volgae Subzones lack information concerning their
ranges at the stratotypes. The type section of the Volgae Subzone is clear, but there is no
information concerning the span within the section which responds to this subzone. The Subborealis
Zone, on the other hand, lacks a stratotype (perhaps because this level is represented in boreholes
only in Poland), but is determined by the range of subborealis species (here also included is the
zeissi horizon). One can propose a stratotype of the Subborealis Subzone at the Gorodischi section,
within beds 9/9-9/35. At the same time volgae species is a good index-fossil for this faunal horizon
traceable from the Volga area through Poland to English sections.

Instead of the Autissiodorensis Zone A.Scherzinger and V.V.Mitta (2006) suggested the
Fallax Zone which had been proposed 20 years earlier. In additional to priority, they also
emphasized the absence of reliable records of the true A.autissiodorensis on the Russian platform.
Nevertheless, they figured one specimen of this species as cf.-species, while another specimen
(which, in their opinion, belongs to A.volongensis Khud.) has been figured by B.Ziegler (1962,
pl.14, fig.1). Moreover, the Fallax Zone ever since its first recognition was not the equivalent of the
Autissiodorensis Zone, corresponding to its upper part only. Thus in this field guide the traditional
subdivision of the uppermost Kimmeridgian is still used, with the Autissiodorensis Zone and two
subzones, the Subborealis and Fallax subzones.

Moreover A.Scherzinger and V.V.Mitta (2006, p.237) contested the version of the Volgian-
Tithonian correlation proposed earlier on the based of oppeliid ranges. In their opinion “cannot
agree with a correlation ... based on these forms because of paleobiogeographic and
morphoanalytical reasons” . Nevertheless evidence for the correlation of the Klimovi Zone entirely
or partially with the Kimmeridgian seems to be unconvincing. They based their conclusion upon
interpretation of the Sutneria records, known from the Klimovi Zone of Poland (Kutek, Zeiss, 1997)
and Russian Platform (Rogov, 2004). But these authors admitted (Scherzinger, Mitta, 2006, p.236),
that “...the Russian material is insufficiently preserved and does not allow further conclusions”.

Hence in this field-guide preliminarily uses the scheme of the Upper Kimmeridgian — Lower
Volgian correlation with Tethyan succession based chiefly on the oppeliid ranges (fig.3). Certainly
this ammonite family deserve further careful study.

*k*k

During the field-trip we will visited two sections, located in the Middle Volga area
(Gorodischi) and in the Unzha river basin (Mikhalenino) (fig. 1). These two sections permit one to
receive a more or less full outline of the Kimmeridgian stratigraphy of the European part of Russia.
At Mikhalenino, the Oxfordian/Kimmeridgian boundary beds are exposed, while the Gorodischi
site contains the whole Kimmeridgian except its lower boundary.

|. xckypeus nHa pazpes TOPOAUIIU (M.A. Poros)

Wronp, 23 - nepee3q B YIbSIHOBCK Ha aBTOOyce
Wronb, 24 - sxckypcus B ['opoauiiy, TIEKTOCTPATOTUIT BOIDKCKOTO sipyca

Paspes lNopoaumu (54°34°55” N; 48° 24°56" E) — noskanyi, oauH U3 HanOOJIee N3BECTHBIX
U TIOJIHO U3YYEHHBIX Pa3pe30B IOPCKUX OTiI0keHUH Pycckoil munTel. C 0AHON CTOPOHBI, 3TO OJUH
W3 HEMHOTHX pa3pe3oB, H3BecTHBIX Oojiee 200 neT W JOCTYNMHBIX B HACTOSIIEE BpEMS st
MOCEIIEHUs, a C OPYrod — MMEHHO OH SBISIETCS JIEKTOCTPATOTHIIOM MJIsi BOJIKCKOTO spyca —
€IMHCTBEHHOT0 U3 APYCOB IOPbI, YEH THUIIOBOM pa3pe3 pacrooKeH Ha TeppuTopun Poccun.

Orot paspe3 Obul OTKpBIT dkcneaunueit [1. TTammaca (1801 r.) u HaumHas, Mo KpaitHen
Mepe, ¢ koHIa XIX Beka MOCTOSITHHO HAXOJWJICS B TOJIE 3peHus ucciemonaresneil. [lockombky
CTaThi M MoOHOTrpaduu, rIe TPHUBOIUTCS H300paKEHUE WM ONHUCAaHUS JaHHOTO pa3pesa,
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WCYHCIIAIOTCS JIECATKAMH, S BKpAaTIe YIOMSHY JIMIIb O Hanbojee BaKHBIX paboTax, rae ObLI
OIHCaH pa3pes.

[TepBoe omucanue gaHHOTO paspesa Obuio gaHo P. Mypumconom (Murchison, Verneuil,
Keyserling, 1845). A.Il. ITasmos (1884, 1886) BrepBbic OTMETHI HAJM4YHE B HEM OTJIOXKCHHIA,
OTHOCAIIMXCS B HACTOSIIEE BpeMs K KHMEPHDKY W HIDKHEBOIDKCKOMY moabsipycy. H.IL
Muxaiiios (1962) pacuieHnT BepXHUH KUMEPUIK Ha 30HBI U YCTAHOBHUIT 3/1€Ch TIPUCYTCTBUE 30HbBI
Fallax, a mo3nuee (Muxaiinos, 1964; Michailov, 1964) noka3an npucyTcTBUE B pa3pese BCeX TpeX
30H HIDKHEBOJDKCKOTO MOJbspyca U BliepBble oTMeTHN Haimuyue B 30He Klimovi Neochetoceras u
Glochiceras. Bckope um coBmectho ¢ I1.A. I'epacumoBbim (I'epacumoB, Muxaiinos,1966) ObLio
MPEUIOKEHO paccMaTpuBaTh paspes ['opoauiy B KadecTBe JIGKTOCTPATOTHIIA BOJDKCKOTO sIpyca.

[Mo3naee M.C. MeceXHHKOBBIM ¢ KojuteraMu (Mece:kHUKOB U 1p., 1977; MeceXHUKOB,
1982; bimom u ap., 1984) ObuTO TOKA3aHO MPHCYTCTBHE TAIUIONEPATHH M HEKOTOPBIX IPYTHX
cyOreTnyeckux amMMOHHMTOB (Sutneria) B BepxXHEeM KUMEpPHDKE M B Ipeeiax BCEro
HW)KHEBOJKCKOTO TIOIbSpYCa.

B coBmecTHOIi paboTe (paHIly3CKMX U OTEUECTBEHHBIX McciemoBateneit (Hantzpergue et
al., 1998) 6bUT0 MOKa3aHO MPUCYTCTBHUE B JAHHOM pa3pe3e MHOTUX (ayHUCTHYECKUX TOPU3OHTOB,
YCTaHOBJICHHBIX paHee B Cy00OpeaTbHOM KUMEPHUJIKE.

Jleranu3anusi pacuJICHCHHs] BEPXHETO0 KHUMEpHUIDKa paspesa [opoiauiiu HeqaBHO Oblia
npoBenera M.A.PoroseiM (ITumenoB u ap., 2005; Rogov et al., 2006), A.lllep3unrepom u
B.B.Murrta (Scherzinger, Mitta, 2006).

Kpome amMoHOuMIElH H3 KHUMEPWKCKHX OTJIOXKEHUW paspe3a [opoaunm aeTanbHO
n3yyanuch Oenemuutsl (I'yctomecos, 1964; Rogov et al., 2006), dopamunudpepsr (daun,
Kysnernosa, 1976), octpako/sl 1 u3BeCTKOBbINM HanHOMIaHKTOH (Hukudoposa, 1986; Lord et al.,
1987; TecakoBa, Poros, 2004; Rogov et al., 2006), reoxuMuYeckHe W TMETPOMATHUTHBIC
xapakrepuctuku nopoasl (Rogov et al., 2006).

Ha nporspxennu 6osiee 10 kM B1os1b 00pBIBHCTOrO IpaBoro 6epera p. Bonru (YiabsiHOBCKOE
BOJIOXPAHMJIMIIE) B Ipejieiax YIIbSHOBCKOTO paiioHa YIIbSHOBCKOM 00JIACTH U IOXKHBIX PaiiOHOB
Tarapcrana, BBIXOAAT CIACIYIOIIHME CJIOU (OMUCaHHAs YacTh pa3pesa, pacioioKeHHas
HETMOCPECTBEHHO 1o A. ['opoautiu (puc. 2), IMeeT MPOTSKEHHOCTh OKOJIO 3 KM):

Hax ype3zom Bojbl oOHaxaroTcs (CHU3Y BBepx, onrcanue M.A.Porosa, 1mo HaOII0ICHUSIM
2000-2006):

Crnoit 9/1. I'muHa CHIBHO HM3BECTKOBHCTAs, CBETJIO cepas (HAa BBIBETPENION MOBEPXHOCTH
oenas), B 0,5-0,8 m Hmxke kposnu ¢ Discosphinctoides sp., Neochetoceras sp. (cf. acallopistum
(Font.)), Aspidoceras sp. B 0,20-0,25 M HmKe KpOBIM  BCTPEYCHBI MHOTOUYHCIICHHBIC
Discosphinctoides ex gr. roubyanus (Font.), Aspidoceras quercynum Hantz. [M, m], 6osee peakue
?Euprionoceras sp., Hoplocardioceras cf. decipiens Spath, Sutneria eumela (d’Orb.). 3mecs xe
BcTpeuatoTess (ochopuroBeie koHkpermu ¢ Aspidoceras quercynum Hantz., Tolvericeras cf.
sevogodense (Hantz.&Contini). Muorma BcTpevaroTcss MUPUTH3WpOBaHHBIC antuxu Laevaptychus
sp. I'pammma co croem 2 pes3kas, Ha BBIBETPENON MMOBEPXHOCTH OXENE3HEHHAs, C
MHOTOYHCIICHHBIMH aMMOHHUTaMH, YCTpUIlaMu U (peIKo) OKaMeHEION IPEeBECHHOW. AMMOHHUTHI B
OCHOBHOM TIPE/ICTaBJICHBI CJErka MUPUTH3UPOBAHHBIMHU PAa3AaBICHHBIMH TJIMHSHBIMHU SIPaMH.
Buaumast MOIIHOCTE OT ype3a BOJIHI. ..... 1,7 m.

Cnoii 9/2. I'muna cepasi, ¢ pacCeHHBIMH IO CJIOK MUPUTU3UPOBAHHBIMHU JIBYCTBOPKAMH
xopomret coxpanHoctd. B 0,4 M BbIIe TOAOMIBBI MPOCIIECKUBACTCS JIMH30BUAHBIA TPOCIIOM
KOPUYHEBATOrO0 OMTYMHUHO3HOTO ClIaHIa (MOIIHOCTBIO 1 CM) ¢ MHOTOYHCIICHHBIMH JIBYCTBOPKaMU H
enuHCTBeHHBIM amMoHuTOM Aspidoceras sp.ind. KoHTakT ¢ BBIIIEICKAIIMM CI0EM HEPE3KHI.
e, M

Cnoit  9/3. T'muma cBerTio cepasi, C OCKEBBIM OTTEHKOM, H3BECTKOBHCTas, C
muorourcineHabiMu Nannocardioceras cf. anglicum (Salf.) u emuanunsiMu ?Discosphinctoides
sp.indet. ...1,1 m.
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Cnoit 9/4. TnuHa TEMHO cepasi, B CpEeIHEH-HMKHEH 4YacTH HEMHOTO OMTYMHHO3HAs, C
muorourciacHabiME MenkuMu Nannocardioceras cf. anglicum (Salf.), ?Discosphinctoides sp.indet.

................. 0,2m
Cunoii 9/5. I'nuna cepas...... 0,2-0,25 m.
Cunoii 9/6. 'nuna TeMHO-cepasi. .. ... 0,2 m.
Croii 9/7. I'nuna cepasi/cBeTiio-cepast, ¢ ochOpHUTOBEIMU KOHKPELUSIMHU Y KPOBIH. ...0,2 M.
Cuoii 9/8. 'nuHa TeMHO-cepasi, CHIIbHO OMOTYpOUpPOBAHHAS. . . ... 0,1-0,15 m.

Cnoit 9/9. I'muna cepast, B momomiBe u HwkHUX 0,15 M — ¢ MHOTOYHMCICHHBIMH, YacTO
nupuTH3UpoBaHHbIME ammouuTamu Aspidoceras cf. catalaunicum (Lor.), Anaspidoceras sp.ind.,
Sutneria rebholzi Berckh., Nannocardioceras krausei (Salf.), N. cf./aff.volgae (Pavlov) / cf.ewae
(Malinowska), Neochetoceras cf. subsidens (Font.), Lingulaticeras sp., Aulacostephanus spp.,
skarouas A.cf.autissiodorensis (Cott.)......0,55 m.

Cnoit  9/10. TI'nuHa  TemHoO-cepas, OHOTYpOMpOBaHHas, C  MHOTOYHCICHHBIMH
Nannocardioceras volgae (Pavlov), u O6omee penxkumu Aulacostephanus undorae (Pavl.),
Sarmatisphinctes cf. subborealis (Kutek & Zeiss). Cpeau aMMOHHTOB pe3KO MpeoOiiaaaroT
MHUKpPOKOHXH. M3 3Toro cnos, mo coobmenuro B.B.Mutra (2007) Takxke mpoucxomar Sutneria
subeumela Schneid, naiinennas O.I'efiepom, u Aulacostephanus ‘volongensis’ Khud. (Scherzinger,
Mitta, 20086, fig.6.3%) ...... 0,1 m.

Cnoit 9/11. Tnuna cepas/cBerso-cepasi, ¢ MSITKUMH (POCHOPUTOBBIMU KOHKPEIUSMH
OexxeBoro 1Bera BOmM3u momomBhel. Sarmatisphinctes cf. subborealis (Kutek & Zeiss),
Aulacostephanus spp., Neochetoceras sp. (cf. subsidens (Font.)) ...... 0,55 m.

Crnoit 9/12. T'nuna cepast, B mojgomiBe ¢ rurantckumu (?)Sarmatisphinctes / Tolvericeras ¢
THIICOM M MHUpHUTOM B IieHTpe. Sarmatisphinctes cf. subborealis (Kutek & Zeiss), Aulacostephanus
spp., Neochetoceras sp. B BepxHeit yacti HabIFOIACTCSA CBETIIBINA TPOCIIOH. . . ... 0,65 m.

Cnont 9/13. I'muna cepas, ¢ TémusiM tpocioeM (0.15 m) B cepeamne, ¢ Sarmatisphinctes
subborealis (Kutek & Zeiss), Aulacostephanus spp., Bkirouas A.autissiodorensis (Cotteau) (re ke
aMMOHHUTBI BCTpedeHbl B cCi.14-21). B HmkHEW H CpemHEedl YacTH BCTPEUAIOTCS KPYITHBIC
MMUPUTU3UPOBAHHBIE AMMOHHTHI. .. ... 0,55-0,6 M.

Crnoit 9/14. T'niuna TeMHO-cepasi. .. . .. 0,07 m

Crnoit 9/15. I'muna cepas... ... 0,07 m.

Crnoit 9/16. I'muna TeMHO-cepasi. .......... 0,15 m.

Cnoit 9/17. I'nuna cepas ...... 0,2 m.

Cunoii 9/18. I'muna TeMHO-cepast, TIepeXx0 MOCTECTICHHBIH . ... . .. 0,1 m.
Cnoit 9/19. I'muna cepad, ........... 0,5 m.

Crnoit 9/20. I'iuna GexxeBo-cepasl... ... 0,25 m.

Crnoit 9/21. I'muna cepas... ... 0,1 m.

Cnoit 9/22. T'muna OexxeBO-cepasi, TpaHMIA C IEPEKPHIBAIOIIUM CIOEM IIOCTEIICHHAS,
Hepe3kas. BOmm3m KpoBim BeTpedaeTcss MHOTO OONBIIMX aMMOHHUTOB. [lpumepHO HaunHas ¢
OCHOBaHUs CJIOS MOSABJISIFOTCS MHOTOouHceHHbIe Neochetoceras ex gr.subnudatum (Font.) (Bxkirouas
octaTku odeHb KpymHbIx Neochetoceras sp.), Lingulaticeras cf. solenoides (Quenst.), Taxke
npucytcTByroT Sarmatisphinctes subborealis (Kutek & Zeiss), Aulacostephanus spp. Bmecte ¢
S.subborealis (Kutek & Zeiss) unoraa Bcrpeuarorest antuxu Praestriaptychus sp ...... 0,8 ™

Crnoit 9/23. T'iuna TeMHO-cepasi, AMMOHHUTBI Kak B CJIoe 22...... 0,2 M.

Cnoit 9/24. T'muna OGexeBo-cepasi, cO ¢aab0 3aMETHBIM TEMHBIM IPOCIOEM B B.YacTH.
BerpeuaroTcss MHOTOYNCIICHHBIE YCTPUIIBl. AMMOHUTBI B HUKHEH YacCTH CJI0s KaK B ¢11.22-23, BbIIIE
ucueszaror Neochetoceras (mpumepro B 0,5 M Hmke kpormu), a npumepuo B 0,1-0,15 M Humxke
KpOBITH MOsIBIISIIOTCs: Sarmatisphinctes zeissi Rogov (in msc) ...... 0,8 m.

® Opurunansr A.volongensis, xpansmuecs B [[HUTP Mysee (C-Ilerep6ypr) paccmarpupamich M.C.MeceKHHKOBBIM
(1984) kak ocTaTku BEpXHEMEIOBBIX aMMOHUTOB. [lepen3yueHue 3THX (HOpPM MMOKA3alI0, YTO OHH BIIOJHE MOTYT OBITh
MHUKpPOKOHXaMH KuMeprprekux Aulacostephanus, 6muskumu k A.undorae (Pavl.). AMMonuT, n3o6paxénnsiii B pabote
A .Illep3unrepa u B.B.Murra, o Bcell BUIUMOCTH — MAaKPOKOHX, OTHOCSIIIIUICS K HOBOMY BUJY

9



Cnont 9/25. I'nmna yepnasi, OuTymuHO3Has, C Sarmatisphinctes zeissi Rogov (in msc),
Aulacostephanus spp. (Bxmouas A.autissiodorensis (Cotteau) u MHUKPOKOHXH, OJHM3KHE K

A.mammatus Ziegler) ...... 0,1m.
Croii 9/26. I'muna cepast, aMMOHUTHI B C1.26-34 aHATIOTHYHBI TAKOBBIM U3 CI1.25... ... 0,4 m.
Cunoii 9/27. T'muna TemMHO-cepas. .. . .. 0,15 m.
Cuioii 9/28. T'muna cepasi, ¢ 2 ciabo pa3InIUMbIMUA TEMHBIMH MPOCIOSIMH ... ... 1,1 wm.
Cunoii 9/29. T'muna TemMHo-cepas. .. ... 0,1m.

Cunoit 9/30. I'muna cepasl... ... 0,35 m.
Crnoit 9/31. I'muna TeMHo-cepasi. .. ... 0,1-0,12 m.
Crnoit 9/32. T'nuna cepasl... ... 0,35 m.

Cunoii 9/33. I'muna TemMHo-cepas. .. . .. 0,1m.

Crnoit 9/34. T'nuna cepasl... ... 0,25 m.

Cunoii 9/35. T'nmuna TemHo-cepas ...... 0,1m

Crnoit 9/36. I'muua cepast co ¢1ab0 BUAHBIM TeMHBIMHU TpocioeM B 0,2 M HUXE KPOBIH, C
Sarmatisphinctes fallax (Ilov.), Aulacostephanus spp., A.jasonoides (Pavl.) ...... 0,6 m.

Cnoit 9/37. I'muma uepnas, ¢ Sarmatisphinctes fallax (llov.), Aulacostephanus spp.

Cnoit 9/38. T'muna cepas, ¢ Sarmatisphinctes fallax (llov.), Aulacostephanus spp. U3
HIDKHEH vacTu cios npoucxoaut Suboxydiscites cf.taimyrensis (Mesezhn.) ......0,7 m.

Crnoit 9/39. T'nmuna TemHo-cepas, ¢ Sarmatisphinctes fallax (llov.), Aulacostephanus spp., ¢
MHOrouuclIeHHbIMU Buchia sp...... 0,15 m.

Cuoii 9/40. I'nuHa cepasi, B B.4aCTH CTaHOBUTCS Ooliee CBeTJOi. B HHM3ax BcTpeuarorcs
Aulacostephanus spp. u Sarmatisphinctes fallax (llov.), kotopeie cmenstorcest Sarmatisphinctes
ilowaiskyi Rogov (in msc). B atom ciioe mosiistrorest Neochetoceras, 6muskue k N.rebouletianum
(Font.) u N.subnudatum (Font.) ...... 0,75 m.

Croii 9/41. I'nuHa TeMHO-cepasi, CUIIbHO OMOTYpOHpOBaHHAsl, aAMMOHHUTHI (TaKkxke B ci1.42) -
kak B ci.40...... 0,1 m.

Crnoit 9/42. T'niuna cBeTsio-cepast, OMOTYpOUpOBAHHAS ... ... 0,25 m.

Cnoit 9/43. I'nuna cepas, ¢ Sarmatisphinctes ilovaiskii Rogov (in msc), 10BoJIbHO YacThIMHU
Neochetoceras sp., Lingulaticeras solenoides (Quenst.). 3xecs u Bbite (10 BepxHeit yactu ¢i1.1/14)
Hepeko Berpevarotes antuxu Lamellaptychus submortilleti Trauth...... 0.9m

Crnoit 1/18. T'nmuna yepHast cuiibHO OHoTypOHMpoBanHas, ¢ Sarmatisphinctes ilovaiskii Rogov
(in msc), Neochetoceras sp., Taramelliceras cf. franciscanum (Font.), ouens peaxumu Ochetoceras
cf. zio (Oppel), Aulacostephanus sp...... 0,1-0,15 m.

Cnoit 1/17. T'nuna cBemino-cepasi, OHOTYpOMpOBaHHas, C TEMHBIMH MSTHaAMH, C
Sarmatisphinctes / llowaiskya sp....... 0,1-0,15 m.

Cunoii 1/16. I'muHa TemHO-cepasi cmiibHO OMOTypOHMpoBanHas, Nechetoceras cf. praecursor
Zeiss, Taramelliceras cf. franciscanum (Font.), Sarmatisphinctes / llowaiskya sp., ouens peaxkumu
Aulacostephanus cf.subundorae (Pavl.)......0,1 m.

Croii 1/15. I'muna cepasi, cBetiio-cepas (B Bepxuux 0,2 M ¢ MOCTENEHHBIM MEPEXOIOM K
ci1.1/14), ¢ penkumu pochopuroBsiMu koukperusimu B 0,25-0,3 m ot kpormu, € llowaiskya cf.
klimovi (llow.), Neochetoceras cf.praecursor Zeiss (y momomBsi), Neochetoceras cf. steraspis
(Opp.), Sutneria aff. bracheri Berckh., Lingulaticeras solenoides (Quenst.), ?Eosphinctoceras sp.
(BpIIIIE). .. ... 0,6 m.

Cnoit 1/14. T'nuna TemHo-cepasi, ¢ peakumu (ochopuroBsiMu KoHkpenusimu B 0,25 M ot
kposiu, ¢ llowaiskya klimovi (llov.), Neochetoceras steraspis (Opp.), Lingulaticeras solenoides
(Quenst.) , Eosphinctoceras sp. ...... 0,4-0,6 m.

Cnoni 1/13a. I'muna cepast, ¢ 3€JI€HOBATBIM OTTEHKOM, ¢ MHOTOUYHCIICHHBIMH MPOCIOSIMHU
KoHKperuit pochopura: B ocHoBanuu, Ha ypoBasix 0,1, 0,4, 0,6, 0,7 M ot moomBsl, Ha ypoBHsx 0,4
u 0,7 M OT IIOAOLIBBI TAKXKXE MHOT'OUYHCJIICHHBI OKCJIC3HEHHBIE OCTATKH aMMOHUTOB. ITo BCEMY CJIOIO
npeobnanatotr Paralingulaticeras (Rogoviceras) efimovi Rogov, HeckoabKO pexe BCTPEUAIOTCS
llowaiskya klimovi (llov.), Fontannesiella sp. B HmkHeli yacTh CI0os TOMAJAlOTCSA PEIKHE
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Zones, subzones and faunal horizons of the Kimmeridgian| Zones, subzones and faunal horizons of the
-Tithonian boundary beds of SW Germany Kimmeridgian-Volgian boundary beds of
(Scherzinger, Schweigert, 2003; Schweigert et al., 1996; | Russian Platform (Rogov, 2004, 2005,
Schweigert, 2000 and herein)
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Puc. 3. Koppemsiuus esponeiickoit (FOxHnast ['epmaHusi) U poccuiickoit GnocTpaturpadguueckux kan BOIH3H
IPaHULIBI KAMPUKCKOTO U BOJDKCKOTO (TUTOHCKOTO) SIPYCOB.

Fig. 3. Correlation of the European (Southern Germany) and Russian biostratigraphical scales near of the
Kimmeridgian — Tithonian (Volgian) boundary .

Neochetoceras sp., tam e BcTpeueHnl eaumHuuHbie Subdichotomoceras (Sphinctoceras) sp.

Crmoii 1/13b. I'nuua cBeTno-cepasi 10 Cepoil, MATHHCTAasi, OMOTYpOUpPOBaHHAs, B CpEAHCH
gacTu 0OoJice TEMHas, C 3€JICHOBAaTHIM OTTEHKOM, W TOYTH He OuorypOupoBanHas, ¢ llovaiskya
sokolovi (llov.), penkumu Paralingulaticeras (Rogoviceras) cf./aff. efimovi Rogov. Ha yposue 0,3
M OT TIOJIOIIBBI HHOTIAa BCTPEYAIOTCS (POCPOPUTOBBIC KOHKPEIIMU U MIUPUTH3UPOBAHHBIC AMMOHUTBI
(Bxurouas mepbix lowaiskya cf.pavida (llov.)) ...... 0,35 m.

Croit 1/12. I'nuna TeMHO-cepasi, ciiabo 6uotrypoupoBanHas. I'panuiia co cir. 1/13b xoporio
3aMeTHas, HO He pe3kas. Habmromgaercs 2 mpocios ¢hocPopuToBbIX KOHKpenuii: Ha ypoBHsx 0,3 u
0,55 M ot momomBhEI. BeTpewaroress B ocHOBHOM MHOTouncienHsie Buchia sp., a Taxoke llowaiskya
pavida (llov.) (uHOrIa — ¢ HApOCIIMMU HAa HUX KPYIHBIMH yCTpHIlamMu), pexke - Subdichotomoceras
(Sphinctoceras) sp., a y kposiu — Franconites sp....... 0,7 m.

Cmoii 1/11. T'nmuna cBetno-cepasi, OexeBarasi, OnoTypOupoBaHHas, ¢ (HOCHOPUTOBBIMU
KOHKpeIlMsMHU B ocHoBaHuH U Ha ypoBHe 0,1 M oT mojomBel. Berpeuarorest Franconites vimineus

(Schneid) (Poros, 2005, puc.4) ........... 0,25-0,3 m.
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Cnout 1/10. T'nmna cepas, TeMHO-cepas, CO CBETJbIM IIPOCIOEM B CpEIHEH YacTH,
ouotypoupoBanHas, ¢ (ochOpUTOBBIMA KOHKpElUsiMH B mojomBe u kposue, ¢ llowaiskya
pseudoscythica (llov.), I. schaschkovae (llow.). ......0,25 m.

Cnoii 1/9. I'muHa cepasi, U3BECTKOBHCTAsl, Ha BBIBETPEJIOil MOBEPXHOCTH IMOYTH Oeas,
TUIOTHAsA, OMoTypOupoBaHHas, ¢ (GocopuroBsiMu KOHKpenusiMu Ha ypoBHsx 0,25, 0,4, 0,6 m ot
ocHoBanusi. B unrtepBane 0,3-0,4 M OT KpOBIM TakKe HEPEIKH MEIKHE YIJIOBaThie OOIOMKHU
yepHbIX (pochopuros. [Ipocion KOHKpeIHid Ciykat rpanuiamu cioes 9 a,b,c. B HmwxkHeM u3 HUX
ammonuthl (B ocHoBHoM llowaiskya pseudoscythica (llov.), Anaspidoceras neoburgnse (Opp.))
JIOBOJIBHO peKH. Brlie BecTpeuaroTes npeumyniectBeHHo Anaspidoceras u Sutneria asema (Opp.)
u MHorouwcieHHble antuxu Laevaptychus latobliquus Trauth (cm. Poros, 2004). 3mech ke
nosiBisirorest  ‘Pseudovirgatites’ tenuicostatum (Mikh.) Bcerpewaercs oueHb pa3HOOOpa3HbI
KOMILIEKC JBYycTBOpok — Buchia sp., Myophorella sp., Oxytoma sp., Entolium sp. Takxe
BCTPEYAIOTCS KPYIMHBIE YCTPHUIBI. TOJBKO B 3TOM CJIO€ M3 BCEX HW)KHEBOJDKCKHX OTIIOXKCHHN
BcTpeuaroTcst Laevidentalium sp., kotopbie MOryT oOpa3oBBIBaTh CKOIUICHHS, a U3 TaCTPOIOA -
Cryptaulax sp. benemuuts! npezacrasiensl uckarountenbao Hibolithes cf. semisulcatus (Quenst.).

Cnort  1/8. AneBpuT TEMHO-CEpbI, C 3€JICHOBATHIM  OTTEHKOM, TJIMHHCTBIH,
OMOTYpOMpPOBaHHBIN, B BEpPXHEH YaCTU MEPEXOIUT B IJIOTHBIM TIMHUCTHIA ciaHen. Berpeuaercs
MHOTOYHMCIICHHBI PAKOBUHHBIN IETPUT U MHOTOYHMCIICHHBIC MEJIKUE JBYCTBOPKH, BKiIroUast Buchia
sp. Ha Beicote 10 cM OT MOJOIIBEI OTMEYAIOTCSl MUPUTOBBIE KOHKPEIMH, C aMMOHUTaMU TIJIOXOM
coxpanHoctu ‘Pseudovirgatites’ tenuicostatum (Mikh.), ‘P.’cf.puschi Kutek & Zeiss, Gonee
penxumu Danubisphinctes sp.; BOIHM31u KpOBK TakKe BCTPEUYEHBI MTUPHUTOBBIC KOHKPEIUH ... ... 0,35
M.

Cnoit 1/7. Tmuna cepas, ¢ TEMHBIMH IATHaMH, OHOTYpOMpOBaHHAs, C KOHKPEIUSIMHU
¢dochopuTa 1 MEpHUTA B MOJOIIBE U MUPUTOBBIMH CTSHKCHUSMHU B BEPXHEH 4acTH. AMMOHHUTHI KaK B
cioe 8. ......0,15 m.

Cunoii 1/6. 'nuna TeMHO-cepasi, ¢ pOCPOPUTOBBIMU KOHKPELUSIMHU B ITOJIOIIBE, C
‘Pseudovirgatites’ puschi Kutek & Zeiss, Danubisphinctes sp..... 0,25-0,3 m.

Cunoii 1/5. I'nmuna cBeTio-cepasi, MECTaMU NEPEXO/IsIasl B Mepreib, ¢ aMMOHUTaMu (MHOT/Ia
MTUPUTOBBIMH) U MHOTOYHCICHHBIME (hocopuroBeiMu KoHKperusamu. Humxuane 0,3-0,4 M comepxar
Pseudovirgatites puschi Kutek & Zeiss u ? Pavlovia pavlovi (Mich.), Gosnee BbicOKas 4YacTh
OTHOCHTCS K 30He Panderi cpeiHeBOKCKOTO OABIpYCa ... ... 2,35 M.

I. GORODISCHI field trip (M.A. Rogov)

June 23 - a trip from Moscow to Ulianovsk (~ca 700 km; approximately 9-10 hrs) by bus
June 24 - field trip to Gorodischi section, near Ulyanovsk

The Gorodischi section (54°34°55"” N; 48° 24°56" E) is a one of the best known and most
studied Jurassic sites of the Russian Platform. Though this section has been known for more than
200 years, it is permanently suitable for visiting. This major section has been chosen as the
lectostratotype of the Volgian Stage, the single Jurassic stage whose type section is located in
Russia.

This section was discovered by the expedition of Pallas (1801) and since at least the end of
the XIX century constantly was at the focus of attention of scientists. There are a dozens of papers
and monographs with descriptions or figures of Gorodischi section. Here will be presented only a
brief overview of some of them.

Firstly this section was been described by R.Murchison et al. (1845). A.P. Pavlov (1884,
1886) was the first to point out the presence of the Kimmeridgian and Lower Volgian.
N.P.Mikhailov (1962) subdivided the Upper Kimmeridgian and established the presence of the
Fallax Zone here, and lately (Mikhailov, 1964, Michailov, 1964) pointed out the availability of all
three zones of the Lower Volgian at Gorodischi, showing the ranges of Neochetoceras and
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Glochiceras in the Klimovi Zone. Soon after in a joint paper with P.A.Gerasimov (Gerasimov,
Mikhailov, 1966) he has suggested to recognizing Gorodischi as the lectostratotype of the Volgian
Stage.

Lately M.S.Mesezhnikov with colleagues (Mesezhnikov et al., 1977; Mesezhnikov, 1982;
Blom et al., 1984) have shown the presence of haploceratids and some other Submediterranean
ammonites (Sutneria) through the Upper Kimmeridgian and the whole Lower Volgian.

Recently Hantzpergue et al. (1998) pointed out the presence of some Kimmeridgian
Subboreal faunal horizons in this section.

Further detailed subdivision of the Upper Kimmeridgian in the Gorodischi section was
undertaken by M.A.Rogov (Pimenov et al., 2005; Rogov et al., 2006) and by A.Scherzinger &
V.V.Mitta (2006).

In addition to ammonoids some other fossils of the Kimmeridgian of the Gorodischi
section have been studied in detail, such as belemnites (Gustomesov, 1964; Rogov et al., 2006),
forams (Dain, Kuznetsova, 1976), ostracods and calcareous nannofossils (Nikiforova, 1986; Lord
et al., 1987; Tesakova, Rogov, 2004; Rogov et al., 2006). Geochemistry and petromagnetic
features of the Upper Kimmeridgian also were investigated recently (Rogov et al., 2006).

Along the more than 10 km of the Volga river right bank (Ulianovsk reservoir) within
Ulianovsk region and southernmost parts of Tatarstan the following beds are exposed (fig. 2).The
described part of the section is located under the Gorodischi village and it is ca. 3 km long):

Above the water edge are cropping out (bottom-up, description by M.A.Rogov, 2000-2006):

Bed 9/1. Clay highly calcareous, light-grey to white when weathered, with
Discosphinctoides sp., Neochetoceras sp. (cf. acallopistum (Font.)), Aspidoceras sp. (0,5-0,8 m
below the top), and numerous Discosphinctoides ex gr. roubyanus (Font.), Aspidoceras quercynum
Hantz. [M, m], more rare ?Euprionoceras sp., Hoplocardioceras cf. decipiens Spath, Sutneria
eumela (d’Orb.) (0,20-0,25 m below the top). Phosphorite concretions, sometimes with ammonites
inside (Aspidoceras quercynum Hantz., Tolvericeras cf. sevogodense (Hantz.&Contini)) are also
occur at 0,20-0,25 m below the top of the bed. Pyritized aptychi Laevaptychus sp. are uncommon.
Boundary with bed 9/2 is sharp, especially on weathered surface, with numerous crushed and
usually pyritized ammonites, oysters and rare fossilized wood remains. Visible thickness ...... 1,7
m.

Bed 9/2. Clay grey, with pyritized well-preserved bivalves and Aspidoceras sp.ind. At 0.4 m
above the bottom there is a lenticular band of brown oil shale. Transition to overlying bed is
blurred......1,1 m.

Bed 9/3. Clay light-grey, calcareous, with numerous Nannocardioceras cf. anglicum (Salf.)
and uncommon ?Discosphinctoides sp.indet. ...1,1 m.

Bed 9/4. Clay dark-grey, slightly bituminous at the middle part, with numerous small
Nannocardioceras cf. anglicum (Salf.), ?Discosphinctoides sp.indet...... 0,2m.

Bed 9/5. Clay grey...... 0,2-0,25 m.

Bed 9/6. Clay dark-grey...... 0,2m.

Bed 9/7. Clay grey/light-grey, with phosphate nodules near to top of the bed ....0,2 m.

Bed 9/8. Clay dark-grey, highly bioturbated...... 0,1-0,15 m.

Bed 9/9. Clay grey, with numerous, sometimes pyritized ammonites Aspidoceras cf.
catalaunicum (Lor.), Anaspidoceras sp.ind., Sutneria rebholzi Berckh., Nannocardioceras krausei
(Salf.), N. cf.ewae (Malinowska), Neochetoceras cf. subsidens (Font.), Lingulaticeras sp.,
Aulacostephanus spp., including A.cf.autissiodorensis (Cott.)...... 0,55 m.

Bed 9/10. Clay dark-grey with light-grey spots, highly bioturbated, with numerous
Nannocardioceras volgae (Pavlov), and rare Aulacostephanus undorae (Pavl.), Sarmatisphinctes cf.
subborealis (Kutek & Zeiss). Microconchs are highly prevails among the ammonites. Sutneria
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subeumela Schneid (collected by O.Geyer) and Aulacostephanus ‘volongensis’ Khud. (Scherzinger,
Mitta, 2006, fig.6.3*) are also encountered in this layer (pers.comm. V.V.Mitta, 2007). Type
specimens of Nannocardioceras volgae perhaps are also came from this bed...... 0,1m.

Bed 9/11. Clay grey/light-grey, with soft beige phosphate nodules at the base of the bed.
Sarmatisphinctes cf. subborealis (Kutek & Zeiss), Aulacostephanus spp., Neochetoceras sp. (cf.
subsidens (Font.))...... 0,55 m.

Bed 9/12. Clay grey, with giant (?)Sarmatisphinctes / Tolvericeras at the base.
Sarmatisphinctes cf. subborealis (Kutek & Zeiss), Aulacostephanus spp., Neochetoceras sp. There
is a light-grey band at the upper part of the bed...... 0,65 m.

Bed 9/13. Clay grey, with dark band (0.15 m), with Sarmatisphinctes subborealis (Kutek &
Zeiss), Aulacostephanus spp., including A.autissiodorensis (Cotteau) (same ammonoids were
encountered in the beds.14-21). Big pyritized ammonites are common in the lower and middle part
of the bed...... 0,55-0,6 m.

Bed 9/14. Clay dark-grey...... 0,07 m

Bed 9/15. Clay grey ...... 0,07 m

Bed 9/16. Clay dark-grey...... 0,15 m.

Bed 9/17. Clay grey ....... 0,2 m.

Bed 9/18. Clay dark-grey ...... 0,1m.

Bed 9/19. Clay grey ...... 0,5m.

Bed 9/20. Clay beige-grey...... 0,25 m.

Bed 9/21. Clay grey...... 0,1 m.

Bed 9/22. Clay beige-grey, boundary with overlying bed is gradual. Near to top of the bed
some big ammonites are occurring. Numerous Neochetoceras ex gr.subnudatum (Font.) (including
remains of the big Neochetoceras sp.) are occur since the base of the bed, Lingulaticeras cf.
solenoides (Quenst.), Sarmatisphinctes subborealis (Kutek & Zeiss), Aulacostephanus spp. are also
encountered. Aptychi Praestriaptychus sp. sometimes occur with S.subborealis (Kutek &
Zeiss)...... 0,8 m.

Bed 9/23. Clay dark-grey, ammonites as in bed 22...... 0,2m.

Bed 9/24. Clay beige-grey, with dark band at the high portion of the bed. Numerous oysters
occur. Ammonites from the lower part of the bed as in the beds 22-23, Neochetoceras fades 0,5 m
below the top of the bed. The first Sarmatisphinctes zeissi Rogov (in msc) are encountered 0,1-0,15
from the top of the bed...... 0,8 m.

Bed 9/25. Clay black, bituminous with Sarmatisphinctes zeissi Rogov (in msc),
Aulacostephanus spp. (including A.autissiodorensis (Cotteau) and microconchs, resembling
A.mammatus Ziegler)...... 0,1 m.

Bed 9/26. Clay grey. Ammonites in the beds 26-34 are the same as in the bed 25...... 0,4 m.

Bed 9/27. Clay dark-grey...... 0,15 m.

Bed 9/28. Clay grey, with two badly discernible dark grey bands ........... 1,1m.

Bed 9/29. Clay dark-grey...... 0,1m.

Bed 9/30. Clay grey...... 0,35 m.

Bed 9/31. Clay dark-grey...... 0,1-0,12 m.

Bed 9/32. Clay grey...... 0,35 m.

Bed 9/33. Clay dark-grey...... 0,1m.

Bed 9/34. Clay grey...... 0,25 m.

Bed 9/35. Clay dark-grey ...... 0,1m

Bed 9/36. Clay grey, with dark band at the 0,2 m below the top, with Sarmatisphinctes fallax
(How.), Aulacostephanus spp., A.jasonoides (Pavl.) ...... 0,6 m.

* Type specimens of A.volongensis, stored at CNIGR Museum (Saint-Petersburg) were considered by M.S.Mesezhnikov
(1984) as remains of the Upper Cretaceous ammonites. Reevaluation of these samples showed, that they could belongs
to microconchiate Aulacostephanus, resembling A.undorae (Pavl.). Ammonite figured by Scherzinger & Mitta (2006)
under the name A.volongensis seems to be macroconch, and thus belonging to new species.
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Bed 9/37. Clay black, with Sarmatisphinctes fallax (llow.), Aulacostephanus spp...... 0,25-
0,3 m.

Bed 9/38. Clay grey, with Sarmatisphinctes fallax (llow.), Aulacostephanus spp.; unique
specimen of Suboxydiscites cf.taimyrensis (Mesezhn.) was gathered from the lower part of the

Bed 9/39. Clay dark-grey, with Sarmatisphinctes fallax (llow.), Aulacostephanus spp., and
numerous Buchia sp...... 0,15 m.

Bed 9/40. Clay grey gradually became light-grey upwards. Lower part of the bed is
characterized by Aulacostephanus spp. and Sarmatisphinctes fallax (llow.), which lately replaced
by Sarmatisphinctes ilovaiskii Rogov (in msc). From this bed some oppeliids, such as
Neochetoceras rebouletianum (Font.) and N.subnudatum (Font.) are also known...... 0,75 m.

Bed 9/41. Clay dark-grey, highly bioturbated; ammonites (in bed 42 too) as in the bed

Bed 9/42. Clay light-grey, bioturbated ....... 0,25 m.

Bed 9/43. Clay grey, with Sarmatisphinctes ilovaiskii Rogov (in msc), common
Neochetoceras sp., Lingulaticeras solenoides (Quenst.). Aptychi Lamellaptychus submortilleti
Trauth are usual from this bed till upper portion of the bed 1/14 ...... 0,9m

Bed 1/18. Clay black, highly bioturbated, with Sarmatisphinctes ilowaiskyi Rogov (in msc),
Neochetoceras sp., Taramelliceras cf. franciscanum (Font.), and very rare Ochetoceras cf. zio
(Oppel), Aulacostephanus sp....... 0,1-0,15 m.

Bed 1/17. Clay light-grey, bioturbated, with dark spots, with Sarmatisphinctes / llowaiskya
sp...... 0,1-0,15 m.

Bed 1/16. Clay dark-grey highly bioturbated, Nechetoceras cf. praecursor Zeiss,
Taramelliceras cf. franciscanum (Font.), Sarmatisphinctes / llowaiskya sp., and very rare
Aulacostephanus cf.subundorae (Pavl.) ....... 0,1 m.

Bed 1/15. Clay grey to light-grey (in the uppermost part there is a gradual transition to bed
1/14), with uncommon phosphorite concretions at 0,25-0,3 m from the top of the bed, with
llowaiskya cf. klimovi (Ilow.), Neochetoceras cf.praecursor Zeiss (at the base), Neochetoceras cf.
steraspis (Opp.), Sutneria aff. bracheri Berckh., Lingulaticeras solenoides (Quenst.),
?Eosphinctoceras sp. (in the uppermost part)...... 0,6 m.

Bed 1/14. Clay dark-grey, with rare phosphorite concretions at 0,25 m from the top of the
bed, with llowaiskya klimovi (llov.), Neochetoceras steraspis (Opp.), Lingulaticeras solenoides
(Quenst.) , Eosphinctoceras sp...... 0,4-0,6 m.

Bed 1/13a. Clay greenish grey, with numerous phosphate nodules: at the base and at the 0,1,
0,4, 0,6, 0,7 m above the base, and at 0,4 and 0,7 m above the bottom also with numerous
ferruginated ammonoids. Paralingulaticeras (Rogoviceras) efimovi Rogov prevails through the bed,
while llowaiskya klimovi (Ilov.), Fontannesiella sp. are not very common. Rare Neochetoceras sp.
encountered in the lower portion of the bed, as well as a solitary Subdichotomoceras
(Sphinctoceras) sp...... 0,7 m.

Bed 1/13b. Clay light-grey to grey, spotted, bioturbated, more dark and greenish in the
middle part, with Ilovaiskya sokolovi (llov.) and uncommon Paralingulaticeras (Rogoviceras)
cf./aff. efimovi Rogov. At 0,3 m from the bottom phosphate nodules and pyritized ammonites are
encountered (including earliest llowaiskya cf.pavida (llov.))......0,35 m.

Bed 1/12. Clay dark-grey, weakly bioturbated. The boundary with bed 1/13b is not well
defined but is clearly seen. There are two bands of the phosphorite nodules (at 0,3 and 0,55 m from
the base of the bed). Numerous Buchia sp. chiefly occur, as well as llowaiskya pavida (llov.)
(sometimes with big oyster encrustations) and uncommon Subdichotomoceras (Sphinctoceras) sp.
Near to top of the bed Franconites spp. occur....... 0,7 m.

Bed 1/11. Clay light-grey, with beige tint, bioturbated, with phosphorite nodules at the base
and at the 0,1 from the base of the bed. Franconites vimineus (Schneid) are occurs (Rogov, 2005,
fig.4)...... 0,25-0,3 m.
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Bed 1/10. Clay grey to dark-grey, bioturbated, with light-grey band in the middle part of the
bed, and with phosphorite concretions at the base and the top of the bed, with llowaiskya
pseudoscythica (llov.), I. schaschkovae (llov.) ...... 0,25 m.

Bed 1/9. Clay grey, calcareous, white when weathered, compact, bioturbated, with
phosphorite nodules at 0,25, 0,4, 0,6 m above the bottom. Between 0,3-0,4 m below the top small
angular pieces of the black phosphorites occur. Bands of phosphorite concretions serve as
boundaries between the beds 9 a,b,c. The lowermost bed (9 a) includes occasional ammonoids
(chiefly Ilowaiskya pseudoscythica (llov.), Anaspidoceras neoburgnse (Opp.)). Above
Anaspidoceras and Sutneria asema (Opp.) as well as numerous aptychi Laevaptychus latobliquus
Trauth (cf. Rogov, 2004) encountered. The first ‘Pseudovirgatites’ tenuicostatum (Mikh.) also
appear here. Bivalves are very diverse — Buchia sp., Myophorella sp., Oxytoma sp., Entolium sp.
Big oysters also occur. Only this bed within the whole Lower Volgian is characterized by numerous
Laevidentalium sp., and by Cryptaulax sp. Belemnites here are represented by Hibolithes cf.
semisulcatus (Quenst.) only...... 0,9-0,95 m.

Bed 1/8. Silt dark-grey, greenish, clayey, bioturbated, passing up gradually into oil shale in
the uppermost part of the bed. Detritus is numerous as well as small bivalves, including Buchia sp.
At 10 cm above the base and in the top of the bed pyritized concretions with badly preserved
‘Pseudovirgatites’ tenuicostatum (Mikh.), ‘P.’cf.puschi Kutek & Zeiss, and rare Danubisphinctes
sp. are encountered....... 0,35 m.

Bed 1/7. Clay grey, with black spots, bioturbated, with phosphorite and pyrite concretions.
Ammonites as in the bed 8....... 0,15 m.

Bed 1/6. Clay dark-grey with phosphorite nodules at the base, with ‘Pseudovirgatites’
puschi Kutek & Zeiss, Danubisphinctes sp...... 0,25-0,3 m.

Bed 1/5. Clay light-grey, sometimes transient to marl, with ammonites (sometimes
pyritized) and numerous phosphorite concretions. Lowermost 0,3-0,4 m contains Pseudovirgatites
puschi Kutek & Zeiss and ? Pavlovia pavlovi (Mich.), while upper part of the bed belongs to
Panderi Zone of the Middle Volgian....... 2,35 m.

1. Ikckypceus Ha paspe3 MUXAJIEHUHO (J1.H. Kucenes)

Wrons, 25 - mepee3n ['opoaumnyn - MakapbeB

Wronp, 26 - skckypcus B MuxalleHWHO, OJUH W3 HauOoliee MOJHBIX pPa3pe30B MOrPAHUYHBIX
OKC(HOPI-KUMEPHUHKCKUX OTIIOKCHUN

Wrons, 27 - Bo3BpaieHne B MOCKBy

Hecmotps Ha TO, 9TO OKCHOPA-KUMEPUKCKIE OTIOXKEHUS OacceiiHa p. YH)KHM U3BECTHBHI C
koHubl XIX Beka (Huxurun, 1884), onucanue paspesa Muxanenuno (57°59'41" N, 44°00'09" E
MakapbeBckuii paiion Koctpomckoii 06macTi) 10 cux mop He ObuIo omyOsukoBaHO. IToka st
3TOrO pas3pe3a ObLIH MPUBEACHBI TOIBKO XapaKTEPUCTHKU KoMmiuiekcoB ractponoa (Guzhov, 2004).
OnHaKo MO CBOEMY CTPOCHHIO pa3pe3 MuXajieHHHO O4YeHb OJU30K K Oosiee m3BecTHOMY (HO B
HacTosIIee BpeMsi Xyke OOHaXEHHOMY) paspedy Onm3 r.MakapheB. MakapbeBCcKuil paspes
neranbHo u3ydancs M.U.CokososeiM (1929), a B konme XX Beka cTai 0OBEKTOM TINATEIBHOTO
M3YYEHUS] TPYMIbl CHEIHUAIUCTOB oJ pykoBojacTBoM M.C.MecexuukoBa (MeceXKHUKOB H JIp.,
1986; Mecexnukos, 1989). IlozgHee 3TOT paspe3 ObUT M3y4eH BO BPEMs COBMECTHBIX pabOT
OTEYECTBEHHBIX U 3apyOekHbIX UccieaoBareneit (Hantzpergue et al., 1998).

Nzyuenne paszpesa rpynmoir M.C. MecexxHukoBa OOHApYXKWJIO, YTO B aMMOHHUTOBBIX
KOMIUIEKCaX OKc(opaa 3HAYUTETBHO Mpeo0IafaloT KapauolepaTHabl, MO PacHpOCTPAHECHUIO
KOTOPBIX OBLIO MPEIIOKEHO pacujeHEHUE CpeHero-BepxHero okcdopaa Ha 30HbI, a paboramu I1.
Amnnmnepra ¢ coasropamu (Hantzpergue et al., 1998) 6bi10 moka3aHo CylecTBOBaHHE OOCHX 30H
HwkHero kumepumka (Baylei ¢ apyms dpaynuctrnyeckumu ropuszontamu u Cymodoce).
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Pa3pe3 pacmonokeH Ha KpyTOM TMpaBoM Oepery p. YHXKH BO3Jie CEBEPHOTO Kpas
n.Muxanennno. Omnpenenenuss ammoHUTOB BbinosHeHbl J[.H. KuceneBsim u M.A. Poroseim,
JBYCTBOpYATHIX MOJUTIOCKOB — B.C. [IncKyHOBBIM.

Huxnauii un CpeI[HI/Iﬁ KeJ1oBel 3aKPbIT OIIOJIBHAMHU, O TPUCYTCTBUHU KCJIJIOBES MOXKXHO CYIUTH
mo naxoakam Cadoceras spp., Kepplerites sp., Kosmoceras jason (Sow.) Ha Oe4eBHHKE.
CpeI[HCBOJ'I)KCKI/IC OTJIOKCHUA, C Pa3MbIBOM 3aJICTAOMIUC HA HUXKXHCM KHUMCPH/KE, MPCACTABJIICHBI
YEPHBIMU CITIOAMCTHIMU TJIMHUCTBIMU TIECKaMU ¢ MHOTOUMCIIeHHBIMU Lagonibelus sp.

Ha,[[ 3aACPHOBAHHBIMU OTJIOKCHUAMHU CPCAHCIO KEIIJIOBEA 00OHaXaroTcs (CHI/ISy BBCPX, IIO
Habmonenusm 2006 roaa):

Cnoit 1. ['muna aneBpUTHUCTas, 3€JI€HOBATO-cepasi, OMOTypOMpOBaHHAas, C YEPHBIMH, CEPBIMU
1 3en€éHpIMU TsiTHAMH. AMMOHMTBL: Subvertebriceras densiplicatum (Boden), Plasmatoceras ex gr.
popilaniense (Boden), Goliathiceras (Goliathites) sp., Cardioceras (Scoticardioceras) laevigatum
Boden. Buaumast MOITHOCT... ... 0,2-0,3 m.

Cnoi 2. I'muna aneBpuTHCTas, cepas, C KOpPUYHEBATO-3€NEHBIM OTTEHKOM, PEIKUMU
npuMa3KaMH TJIayKOHHWTa, OuoTypOupoBaHHas. AmmonuThl: Subvertebriceras densiplicatum
(Boden), Plasmatoceras cf. tenuicostatum (Nik.), Vertebriceras cf. rachis Buckman, Goliathiceras
cf. sidericum (Buckman), Cardioceras (Scoticardioceras) laevigatum Boden........... 0,25 m.

Crnoit 3. I'nuHa aneBpUTHUCTAs], CEpOBATO-KOPUUHEBAs, IJIOTHAs!, MacCUBHasA. BOnn3u kposiu
CIIOM CTAHOBHTCSI 0OJiee CBETJIBIM, OMOTypOMpPOBaHHOCTH yBenuumBaeTcs. Cpeam IIBYCTBOPOK
BcTpeueHsl Pinna sp., Nuculana medusa (Borissjak), Nicaniella (Trautscholdia) cordata
(Trautschold), Grammatadon pictum (Milaschevitsch). 13 ammonuTOB HanboOIee MHOTOYUCICHHBI
Subvertebriceras zenaidae (llov.), pexe Bcrpeuatorcs Perisphinctes (Kranaosphinctes) sp.,
Glochiceras crenatum (Brug.), G. cf. subclausum (Oppel), Richeiceras sp., Lamellaptychus sp.

Crnoit 4. I'nuHa aneBpuTHCTasl, KOpUYHEBATO-cepasl, IUIOTHas, B BEpXHEHl wactu Oonee
ouotypOupoBaHHas, ¢ TiaykoHutom. Ammonutel: Cardioceras tenuiserratum (Oppel),
Subvertebriceras zenaidae (llov.). /IBycTBOpKH npeacTaBiIeHbl BUAAMU U3 MPEIBIAYIIETO CI0s, HO
takxe mosiisgercst  Oxytoma (O.) inaquevalvis (SOw.). AHalOrH4HbBI KOMILJIEKC JBYCTBOPOK
BCTpEYaeTCs U BBIIIE, BILIOTH 10 C1I. 8...... 0,25 M

Crnoit 5. I'muHa anmeBpuTHCTasl, KOpUYHEBATO-CEpasi, CBETJas, 3€JICHOBATas, C OOJBIIUM
conepkanueM riaykonuta, C Cardioceras tenuiserratum (Oppel), Subvertebriceras cf. blakei
(Spath)....... 0,15-0,17 m.

Cnoit 6. 'mnHa KOpu4HEBO-cepas, aIeBPUTUCTAs], IUIOTHAsL, Oojee cBeTJask B BEpXHeH yacT,
¢ OOJBIIMM KOJMYECTBOM paKOBHMHHOTO aerpura. AMMoHMTHL. Subvertebriceras blakei (Spath),
Cardioceras tenuiserratum (Oppel), C. (Maltoniceras) cf. schellwieni Boden, Perisphinctes spp.,
Praestriaptychus sp....... 0,25 m

Cnoit 7. I'muna TéMHO-cepas A0 KOPUYHEBATO-4€pPHOHM, CHIBHO OMOTYypOMpOBaHHAs
(ocobeHHO y KpOBIIH), ¢ HEOOIBIIUMH (POCHOPUTOBBIMH KOHKPEIMSIMU B TOAOIIBE. AMMOHHTHI:
Cardioceras tenuiserratum (Oppel), Subvertebriceras cf. blakei Spath, Plasmatoceras cf.
tenuicostatum (Nik.)......0,08-0,1 m.

Cnoit 8. CnaHipl TIMHUCTBIE 4YEpHBIC, IUIOTHBIC, C MHOTOYMCICHHBIMH Amoeboceras
ilovaiskii Geras., mepuchunkTumamu, a Takke ¢ Praestriaptychus sp. nov., Acanthoteuthis sp.,
?Mastigophora sp. u eaunununbiMu roBeHWIbHBIME Hibolithes. M3 nByctBopok BcTpeuarorcs
Oxytoma sp., ycTpuiisl. B BepxHeii yacTu Cl0i CHUIIbHO OMOTYpOMPOBAH U MOCTENICHHO MEPEXOINUT B
YEPHYIO TIIUHY. ... .... 0,1-0,12 m.

Cnoit 9. I'muHa cepast ¢ KOpUYHEBATBIM OTTEHKOM, aneBpuTHcTast, ¢ Amoeboceras ilovaiskii
(Sokolov), Cardioceras sp., wacteimu poctpamu Hibolithes. 13 aByctBopok Betpedensr Entolium
sp., Nicaniella (Trautscholdia) cordata (Trautschold)...... 0,05 m.
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Cnoit 10. I'nuna kopudHeBo-cepast, 6ojee TEMHasi U MeHee OMOTypOupoBaHHas, yeM ci1.9.
Beimie momomBel Ha 5-8 cM ClIOH MOCTENICHHO MEHSET I[BET Ha 3€JICHOBATO-KOPUYHEBHIH, C
yBeauueHueMm OuotypbupoBanHoctu. JIByctBopku: Nucula sp., Grammatadon pictum
(Milaschevitsch), Palaeonucula calliope (d’Orb.) ...... 0,3-0,34 m.

Cnoii 11. TI'numa aneBpuTHCTas, OexeBo-cepasi C  3€JICHOBAaTHIM  OTTEHKOM,
OuoTypOMpoBaHHas, € OOJBIIMM KOJIMYECTBOM IiIaykoHuTa. Cpeau aMMOHUTOB HalJCHbI
Amoeboceras alternoides (Nikitin). JIsycrsopku: Grammatadon pictum (Milaschevitsch)....... 0,13
M.

Croii 12. I'nmuna aneBpUTHCTas KOPUYHEBAs C 3€JIEHOBATHIM OTTEHKOM, OMOTYpOUpOBaHHa,
C TJIAyKOHUTOM.... ... 0,09-0,1 m.

Croii 13. I'nmuna aneBpuTHCTas 0eXeBO-3eNEHas], ¢ MPUMa3KaMU TIIYKOHUTA OT CalaTOBOTO
10 TéMHO-3eéHoro mnpera (OaKe K KpOBJIE WX IUIOTHOCTh Bo3pacrtaeT). JIBycTBopku: Liostrea
plastica (Trautschold), Grammatadon pictum (Milaschevitsch), Oxytoma (O.) inaquevalvis (Sow.)

Crnoii 14. I'muna aneBpuUTHCTasi OT TEMHO-KOPHUYHEBO-3€JEHON B MOJOIIBE JO CBETIO-
OekeBO-3€JIECHOM B KpoBJie, OumorypOupoBaHHas. B  ciioe  BCTpeueHbl  KOHKpEUUU
dbochaTu3upoBaHHOTO Meprens pa3HoOro pasmepa W (QOpPMBI, OT JIEMEMIKOBUIHBIX O
TOPOXOBUHBIX, a TaKXKe MEPrejlucThie sapa KPYNHBIX aMMOHHUTOB (MPEUMYIIECTBEHHO
nepuchuukTHI). B KpoBiie HAOMIOMAOTCSA MPU3HAKHU MIEPEMBIBA: CKOIUIEHHE POCTPOB OEJIEMHHUTHL
Pachyteuthis cf./aff. schenfili Dzuba u P. excentralis (Young et Bird) u pakosun Bathrotomaria,
MOKPBITBIX CEPIYJIMIaMHU; BEPXHSS MOBEPXHOCTh HepoBHas. AMMOHUTHI. Prionodoceras serratum
(Sow.), Amoeboceras cf. alternans (Buch), A. ovale (Quenst.), Perisphinctes (Perisphinctes) cf.
panthieri Enay...... 0,21-0,23 m

Cnoii 15. I'muna aneBputucTas, Onuskas k ci.14, HO Oosiee TEMHas, XOTS TaK Ke
OCBETJISIONIASCS B KPOBJIE. AMMOHUTBI M OCJIEMHUTHI T€ K€, UTO U B MPEIBIIYIIEM CIIOE. ... ... 0,25-
0,26 m.

Cmoir 16. I'mmua, amamormunas ci. 15. AMMOHUTBEI W O€JIEMHHUTBI T€ K€, 4TO U B
MpEeAbIIYIIEM CIIOE. .. ... 0,08-0,1 m.

Crnoit 17. T'nmuHa KOpWYHEBasl C 3€JICHOBATHIM OTTEHKOM, OMOTypOMpOBaHHas, Ha YPOBHE
0,1-0,15 ™M Bblme NOAOUIBHI HAOIIOAAETCS TOPU3OHT C POCTPaMU OEJIEMHUTOB, MOKPBITHIX
CepIyJIHIaMH, ¥ KPYITHBIMH MEPIeIMCThHIMU SIpaMi aMMOHUTOB (mpenmymiecTBenHo Ringsteadia).
I'pannna co ci. 18 HeoTdeT/MBas, BBIpaKEHA B OCBETJICHHUU IOPOJBI M YMEHBIICHUU CTEICHU
OMOTYpOMpOBaHHOCTH, Ha Tpanuie 17/18 wHOrma 3aMeTHBI NMPHU3HAKU TEPEMbIBA. AMMOHUTHI
Prionodoceras marstonense Spath, Amoeboceras gerassimovi Kalacheva et Mesezhnikov,
?Goliathiceras cf. zieteni (Rouill.), Ringsteadia cf. anglica Buckman. beaeMHHTBI Te ke, U4TO U B
MpEeAbIIYIIEM CIIOE. .. ... 0,3 M.

Crnoit 18. I'munaa anmeBpuTHCTasA, 3€JIEHOBATO-OCKeBasi, OMOTYpOMpPOBaHHAs, C YEPHBIMHU U
3eI€HBIMIA  MITHAMHU, C MEJIKUMHU IUPUTOBBIMU  CTSKCHUSIMU, C Amoeboceras gerassimovi
Kalacheva et Mesezhnikov, A. regulare Spath, A. cf. freboldi Spath, ?Goliathiceras cf. zieteni
(Rouill.), Ringsteadia sp., Microbiplices sp. JIsyctBopku: Parainoceramus ex. gr. subtilis (Lah.).
...... 0,15-0,17 m.

Cunoii 19. I'nuHa aneBpuTHCTast, KOpHYHEBATO-3eNEHAs, OMOTYpOHUpOoBaHHas (Ooyiee TeMHasl,
gyem B ci. 18), ¢ dochoputoBeiMu KoHKpenusmMu y momomBel u 0,23-0,25 M Bblime Heé.
AwmmonuTsl: AMMonuThl: Amoeboceras bauhini (Oppel), A. lineatum (Quenstedt), A. cf. prorsum
Spath,  Pictonia consobrina Schneid (Boim3u kposimu), Pictonia spp. (BOomusu kposmu). Cpenn
oenemuuToB BerpeueHbl Pachyteuthis absoluta (Fischer) (ouens wacrto), P. cf. excentralis (Young

et Bird ) (uacto), Lagonibelus kostromensis (Geras.) (peako) ...... 0,57 m.
Cnoit 20. 'muHa aneBpUTHUCTas, CBETJIO-cepast C OEXKEBBIM U 3€JICHOBATHIM OTTEHKOM, C
OenemHuTamMu, aMmMoHuTaMu Pictonia sp...... 0,1 m.
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Cnoit 21. I'muHa MaccuBHAs, aJCBPUTUCTAas, cepas C 3CJICHOBATHIM OTTCHKOM (Ooiee
TemHasi, 4eM B ci. 20), ¢ MUPUTOBBIMH CTSDKCHUSIMH, ¢ MHOTOUYHCIeHHBIME Amoeboceras lineatum
(Quenstedt), ¢ xotopeimu BeTpeueHsl A. Cf. prorsum Spath, u 6onee penkumu Pictonia cf. baylei
Salfeld...... 0,65 m.

Cnoit 22. I'mmra TtémHO-cepas, OMOTypOMpoBaHHas (MPEHMYINECTBEHHO B KpOBJE), C
HEOOBITUMU TUPUTOBBIME CTSDKCHUSMH HETpaBHIIbHOM (opmbl, ¢ Pictonia sp. ind., Prorasenia sp.
JiByctBopku: Loripes cf. kostromensis Gerasimov...... 0,6-0,65 m.

Crmoii 23. T'muna cepas (Oomee cBernas, uyeM B cl. 22), OuWOTYypOMpOBaHHas, C
dochopuroeimMu koukpermsivu (0,2 M BeIe mozoriBel), C Rasenia sp., Prorasenia cf. hardyi
Spath...... 0,65 m.

Cnoit 24, TI'nmaa TEMHO-cepasi, MacCHUBHAs, TIOYTH JUIIEHHAs AaMMOHHTOB, C
dochopuroBbivu kKoukpenusamu B 0,4 u 0,5 M ot momomiesl, € Rasenia sp...... 0,88-0,9 M.

Cnoii 25. I'mmaa OypoBaTo-cepasl, IUIOTHas, HESCHOCIOWCTas, C YacTBIMU JIMH3aMU
PaKyIIHSIKOBOTO JETPUTA U TOPOXOBHIHBIMU TIIMHUCTBIME (hocopuramu. [Tocinennue oOpasyror
ropm3oHT B 0,1 M HWKe momomBel, GUKCHUPYsS MepeMbIB. Takue e KOHKPEIMH HaOII0JaroTCs Ha
ypoBHe 0,4 u 0,75 M oT mogomBel. Ha ypoBHE ¢ KOHKpEIUSIMU U B KpPOBJIE INIMHA OoJiee TeMHasl.
AmmonuTtsl: Amoebites bayi (Birkelund et Callomon), A. spathi (Schulg.), Rasenia sp., Prorasenia
cf. crenata (Rein.), Rasenia spp. JIsyctsopku: Meleagrinella sp, “Monotis” (8 kposie) ...... 1m.

Cnoit 26. I'muna TémHO-cepasi, Oojiee cBeT/iasgs B BEPXHEH YacTH CJOS, C MUPHUTOBBIMHU
crsokeHusMu 1 pocdoputoBeiMu KoHkpenusamu (0,03 M Hmke kposiu). B kpoBie Habir0mar0TCs
MHOTOUHMCIIeHHbIe cKoruieHus “Monotis”. AmmonuTs: Amoebites bayi (Birkelund et Callomon),
Rasenia spp., pexe Bctpeuatotest Physodoceras cf. altenense (d'Orb), Laevaptychus sp. benemunTb
npencrasiensl Pachyteuthis aff. panderiana (Orb.) ...... 0,3-0,4 m.

Cnout 27. I'nmHa TEéMHO-cepass C YacTBIMM KapaBacoOpa3HBIMH KOHKPEIHMSIMU Mepresis
CEeporo, OCKOJILYATOr0, 00pa3yoIIero BhpakeHHbI TOPU30HT. B KOoHKpermsax BeTpedeHsl Pictonia
(Pachypictonia) cf. dorsata Schneid, Rasenia spp., Prorasenia cf. crenata (Rein.), Amoeboceras
spp...... 0,1-0,3 m.

Crnoit 28. I'mmHa cepas, TUIOTHas, HE CJIOHUCTas, C MHOTOYUCJICHHBIMH aMMOHUTAMH -
Amoebites mesezhnikovi (Sykes et Surlyk), A. spathi (Schulg.), Amoebites cf. rasenense (Spath),
Rasenia cf. trimera (Oppel), Prorasenia cf. crenata (Rein.), Prorasenia cf. stephanoides (Oppel).
JiByctBopku: Meleagrinella sp...... 0,75-0,8 m.

Cnoit 29. I'muua TéMHO-cepast, TUIOTHAs!, HE CIOUCTas, ¢ GocHOPUTOBBIME KOHKpeusMu (B
OCHOBHOM — sJIpa XHJIBIX KamMep aMMOHHMTOB TOTO )K€ KOMIUIEKCA, YTO M B MPEABIIYLIEM CIIOE).
[TogomBa HE MMeEET BBIPAKEHHOW TpaHUIIBI C KpoBied ci. 28. Bumumasi MOIIHOCTS...... 1-1,1 M.,
BBIIIIE 32/IEPHOBAHO.

II. MIKHALENINO field trip (D.N. Kiselev)

June 25 - trip from Gorodischi to Makariev, Unzha river
June 26 - field trip to Mikhalenino section, one of the best site with Ox-Ki transition on Russia
June 27 - coming back in Moscow

The Oxfordian-Kimmeridgian deposits of the Unzha river basin have been well-known for
more than 100 year (Nikitin, 1884). However, the Mikhalenino section (57°59'41" N, 44°00'09” E),
located at Kostroma region, is not published yet. Only gastropod assemblages of this section were
described recently (Guzhov, 2004). However the Mikhalenino section, by both its fossil contents
and succession of beds, is very close to the famous (but not well-exposed nowadays) section near to
Makariev town. The Makariev section was studied in detail by M.l.Sokolov (1925), and recent
decades became the object of careful study by group of scientists lead by M.S.Mesezhnikov
(Mesezhnikov et al., 1986, 1989). Lately this section has been studied during the joint field work by
Russian and French scientists (Hantzpergue et al., 1998).
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During the investigation of the Makariev section by M.S. Mesezhnikov with co-workers, the
prevalence of cardioceratids through the Oxfordian was shown, while Hantzpergue et al. (1998)
revealed the presence of both the ammonite zones of the Lower Kimmeridgian.

The section is located on the right bank of the Unzha river near to the northern margin of
Mikhalenino village. Ammonoids were determined by D.N.Kiselev and M.A.Rogov, bivalves
determined by V.S.Piskunov.

Callovian deposits are known from this section but covered by landslides, albeit some
ammonites such as Cadoceras spp., Kepplerites sp., Kosmoceras jason (Sow.) were gathered from a
towing-path. Kimmeridgian deposits are covered by the Middle Volgian represented by black
micaceous clayey sands with numerous belemnite guards.

From the bottom upwards are cropping out (from observations of 2006 year):

Bed 1. Silty clay, greenish-grey, bioturbated, with black, grey and green (glauconite) spots.
Subvertebriceras densiplicatum (Boden), Plasmatoceras ex gr. popilaniense (Boden), Goliathiceras
(Goliathites) sp., Cardioceras (Scoticardioceras) laevigatum Boden. Visible thickness...... 0,2-0,3
m.

Bed 2. Silty clay grey, brown-greenish, with rare green spots and lenses, bioturbated, with
Subvertebriceras densiplicatum (Boden), Plasmatoceras cf. tenuicostatum (Nik.), Vertebriceras cf.
rachis Buckman, Goliathiceras cf. sidericum (Buckman), Cardioceras (Scoticardioceras)
laevigatum Boden...... 0,25 m.

Bed 3. Clay grey-brown, silty, massive, becoming more bioturbated and lighter near to top
of the bed. Among bivalves Pinna sp., Nuculana medusa (Borissjak), Nicaniella (Trautscholdia)
cordata (Trautschold), Grammatadon pictum (Milaschevitsch) occurs. Ammonoids are represented
by numerous Subvertebriceras zenaidae (Ilov.), and more rare Perisphinctes (Kranaosphinctes) sp.,
Glochiceras crenatum (Brug.), G. cf. subclausum (Oppel), Richeiceras sp., Lamellaptychus sp
...... 0,28-0,3 m.

Bed 4. Clay brown-grey, silty, more bioturbated upwards, with glauconite, Cardioceras
tenuiserratum (Oppel), Subvertebriceras zenaidae (llov.). Bivalves are the same as in the
underlying bed, but Oxytoma (O.) inaquevalvis (Sow.) appear. Analogous bivalve assemblage occur
uptobed8...... 0,25m

Bed 5. Clay brown-grey, greenish, silty, lighter than bed 4, with high content of glauconite,
with Cardioceras tenuiserratum (Oppel), Subvertebriceras cf. blakei (Spath) ...... 0,15-0,17 m.

Bed 6. Clay brown-grey, silty, became lighter upwards, with abundant shell detritus, with
Subvertebriceras blakei (Spath), Cardioceras tenuiserratum (Oppel), C. (Maltoniceras) cf.
schellwieni Boden, Perisphinctes spp., Praestriaptychus sp...... 0,25 m

Bed 7. Clay dark-grey to black, brownish, highly bioturbated (especially near to top of the
bed), with small phosphorite concretions at the base. Cardioceras tenuiserratum (Oppel),
Subvertebriceras cf. blakei Spath, Plasmatoceras cf. tenuicostatum (Nik.)......0,08-0,1 m.

Bed 8. Oil shales clayey, black, with numerous Amoeboceras ilowaiskii Geras.,
perisphinctids, as well as with Praestriaptychus sp. nov., Acanthoteuthis sp., ?Mastigophora sp. and
rare Hibolithes sp. Bivalves are represented by Oxytoma sp. and oysters. Uppermost part of bed is
highly bioturbated and gradually replaced by black clay ...... 0,1-0,12 m.

Bed 9. Clay grey, brownish, silty, with Amoeboceras ilovaiskii (Sokolov), Cardioceras sp.,
rostra of Hibolithes are common. Bivalves are represented by Entolium sp., Nicaniella
(Trautscholdia) cordata (Trautschold)...... 0,05 m.

Bed 10. Clay brown-grey, more dark and bioturbated in comparison with bed 9. In 5-8 cm
above the bottom bed gradually became greenish-brown and more bioturbated. Bivalves: Nucula
sp., Grammatadon pictum (Milaschevitsch), Palaeonucula calliope (d’Orb.)......0,3-0,34 m.

Bed 11. Clay silty, beige-grey, greenish bioturbated, with high contents of glauconite.
Among ammonites were gathered Amoeboceras alternoides (Nikitin). Bivalves: Grammatadon
pictum (Milaschevitsch)....... 0,13 m.
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Bed 12. Clay silty, brown, greenish (due to presence of glauconite), bioturbated ...... 0,09-
0,1 m.

Bed 13. Clay silty, beige-green, with spots rich in glauconite from light-green to dark-green,
more abundant near to top of the bed. Bivalves: Liostrea plastica (Trautschold), Grammatadon
pictum (Milaschevitsch), Oxytoma (O.) inaquevalvis (Sow.)......0,18 m.

Bed 14. Clay silty ranging from dark brownish-green at the base to light beige-green near
top, bioturbated. At the base of the bed concretions of phosphatized marl are encountered, as well as
marly moulds of big ammonites (chiefly perisphinctids). There are some features of the erosion at
the top of the bed: accumulation of the belemnite guards Pachyteuthis cf./aff. schenfili Dzuba and
P. excentralis (Young et Bird ) and Bathrotomaria, covered by serpulids; upper surface is irregular.
Ammonites: Prionodoceras serratum (Sow.), Amoeboceras cf. alternans (Buch), A. ovale
(Quenst.), Perisphinctes (Perisphinctes) cf. panthieri Enay ...... 0,21-0,23 m

Bed 15. Clay silty, close to bed 14, but more dark became lighter near to top. Ammonites
and belemnites are the same as in the bed 14...... 0,25-0,26 m.

Bed 16. Clay, analogues with bed 15...... 0,08-0,1 m.

Bed 17. Clay brown, greenish, bioturbated, with horizon rich in belemnite rostra covered by
serpulids and marly ammonite moulds (chiefly Ringsteadia) at the 0,1-0,15 m above the base.
Boundary with overlaying bed is indistinct and appears in lighting of the rock and decreasing of
bioturbation. This boundary sometimes bears features of a gap. Ammonites: Prionodoceras
marstonense Spath, Amoeboceras gerassimovi Kalacheva et Mesezhnikov, ?Goliathiceras cf.
zieteni (Rouill.), Ringsteadia cf. anglica Buckman. Belemnites as in the beds 15-16...... 0,3m.

Bed 18. Clay silty, greenish-beige, bioturbated, with black and green spots and small pyrite
nodules, with Amoeboceras gerassimovi Kalacheva et Mesezhnikov, A. regulare Spath, A. cf.
freboldi Spath, ?Goliathiceras cf. zieteni (Rouill.), Ringsteadia sp., Microbiplices sp. Bivalves:
Parainoceramus ex. gr. subtilis (Lah.) .......0,15-0,17 m.

Bed 19. Clay silty, brownish-green, bioturbated, with phosphorite concretions near to base
and 0,23-0,25 m upwards. Amoeboceras bauhini (Oppel), A. lineatum (Quenstedt), A. cf. prorsum
Spath, Pictonia consobrina Schneid (B6mm3u kposmu), Pictonia spp. Among belemnites
Pachyteuthis absoluta (Fischer) are most common, P. cf. excentralis (Young et Bird) are common
and Lagonibelus kostromensis (Geras.) are rare...... 0,57 m.

Bed 20. Clay anespurtucras, light-grey with beige and greenish tint, with belemnites and
Pictonia sp....... 0,1m.

Bed 21. Clay massive, silty, grey with greenish tint, with pyrite concretions, with numerous
Amoeboceras lineatum (Quenstedt) and A. cf. prorsum Spath, and uncommon u Pictonia cf. baylei
Salfeld ...... 0,65 m.

Bed 22. Clay dark-grey, bioturbated (mainly at the top), with small pyrite concretions of
awkward shape, with Pictonia sp.ind., Prorasenia sp. Bivalves: Loripes cf. costromensis
Gerasimov...... 0,6-0,65 m.

Bed 23. Clay grey (lighter than bed 22), bioturbated, with phosphorite concretions in 0,2
above the base, with Rasenia sp., Prorasenia cf. hardyi Spath...... 0,65 m.

Bed 24. Clay dark-grey, massive, poor in ammonites, with phosphorite concretions in 0,4
and 0,5 m above the bas, with Rasenia sp...... 0,88-0,9 m.

Bed 25. Clay brownish-grey, badly laminated, with numerous lenses of shell detritus and
pisiform clayey phosphorites, which concentrated near to 0,1 m above the base of the bed, fixing a
gap. Concretions of the same character are also occur at 0,4 and 0,75 m above the base; clay at these
levels and near to top of the bed became more dark. Ammonites: Amoebites bayi (Birkelund et
Callomon), A. spathi (Schulg.), Rasenia sp., Prorasenia cf. crenata (Rein.), Rasenia spp. Bivalves:
Meleagrinella sp, “Monotis” (at the tope)...... 1m.

Bed 26. Clay dark-grey, became lighter at the top, with pyrite concretions and phosphorite
concretions near to top. Numerous “Monotis” occur at the upper part of the bed. Among ammonites
Rasenia spp., Amoebites bayi (Birkelund et Callomon) are numerous, while Submediterranean
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Physodoceras cf. altenense (Orb.) and corresponding aptychi Laevaptychus sp. are rare. Belemnites
are represented by Pachyteuthis aff. panderiana (Orb.) ...... 0,3-0,4 m.

Bed 27. Lenticular band of big marly grey septarian oncretions with Pictonia
(Pachypictonia) cf. dorsata Schneid, Rasenia spp., Prorasenia cf. crenata (Rein.), Amoeboceras
spp. ...0,1-0,3 m.

Bed 28. Clay grey, with numerous Amoebites mesezhnikovi (Sykes et Surlyk), A. spathi
(Schulg.), Amoebites cf. rasenense (Spath), Rasenia cf. trimera (Oppel), Prorasenia cf. crenata
(Rein.), Prorasenia cf. stephanoides (Oppel). Bivalves: Meleagrinella sp...... 0,75-0,8 m.

Bed 29. Clay dark-grey, not laminated, with phosphorite concretions (mainly with ammonite
moulds (ammonites as in the bed 28). Transition from bed 28 is gradual. Visible thickness.......... 1-
1,1 m.

AHAJIN3 PACITPEJAEJIEHUA AMMOHUTOB B PA3PE3E MUXAJIEHUHO
(4.H. Kucenen)

B pa3spese HaOmromaeTcsi OTHOCUTEIBHO HEMPEPhIBHAS IMOCICIOBATEIBHOCTh CJIOEB,
OOJIBIIMHCTBO M3 KOTOPBIX OXapaKTEPHU30BAHBI MAJCOHTOJOTMYCCKH. B HM3y4eHHOM HWHTEpBaie
CpeIHero-BepxHero okchopa ¥ HIKHEr0 KUMEpPHUIKa BbIIEICHO 12 aMMOHHMTOBBIX KOMILJICKCOB,
OOJIBIIMHCTBO U3 KOTOPBIX COJCPIKAT BHUIbI-MHACKCHI 30H, TIOA30H U OMOropu30HTOB bopeanbHol H,
B MeHbInei crernenu, CyObOopeanpHoit mikan (puc. 4). Cpead aMMOHHTOB MPEBAIUPYIOT
KapaAuoIepaTrIbl Ha MPOTSHKECHUH OOJBIIET0 HHTEepBasia paspes3a (puc. 5). B mepByro ouepeas 310
XapaKTepHO Uil OKCQOPICKOW dYacTh paspesa, TI/Ie KapauOLEpaTHAbl MPeo0aaloT Hal
OCTaJIbHBIMH aMMOHUTaMH B 4-8 pa3. B kuMepuwmke KOTMYECTBO KapHOIEPATUI 3aMETHO
YMEHbBIIIAETCS U B UHTEPBaIax ¢ OOJBIIMMHU BRIOOPKaMHU uX 10715t coctaniseT ot 50% (cioum 28-29)
n0 80% (cmom 19-21). B paspese kapauoliepaTHabl HE ObUIM OOHAPYI)KEHBI TOJBKO B JIBYX
AMMOHHUTOBBIX KOMIUIEKCax clioeB 23 U 27, OJJHAKO WX OTCYTCTBUE HEJb3s CUUTATh IMOJHOCTHIO
YCTAQHOBJICHHBIM, T.K. BBIOODKM aMMOHHUTOB W3 JTHX CJIO€B IMPEJCTABICHBl CANHUYHBIMH
IK3EMIUISIPAMH.

Takum oOpa3oM, aMMOHHTOBBIE KOMIUIEKCHI pa3pe3a II0 BHUJIOBOMY COCTaBy W
KOJIMYECTBEHHOMY COOTHOIICHUIO BUJIOB UMEIOT CyTry00 OopeallbHBIN XapakTep, 4TO Mperoiaract
UCIIOJIb30BaHUE OOpEabHBIX MOJEIeH  CTpaTurpaduyeckoro pacuieHeHWs, OCHOBAHHBIX Ha
CYKIIECCHH KapAUOIICPaTH]I.

B Hwxkneirt monoBuHe paspe3a (cimom 1-19)  ycTaHOBIEHa TOCIEAOBATEIBHOCTD
KapJIMoIepaTHl, paHee BBIACIICHHAs I CpeaHero W BepxHero okcdopaa Empomeiickoit Poccun
(Mecexuukos, 1989) u, B oOmeMm Buje, aHAJOTWYHAs MOCIenOBaTeNbHOCTH paspesa lltaddus,
[otaanaus (Sykes, Callomon, 1979) — crparoruiie 60pearbHOT0 BEPXHETO M CPeaIHEro oKchopa.
BrisiBnIeHHas! TOCIIEIOBATEILHOCTD KapIUOLepaThl O4eHb OJIM3Ka WM MIICHTUYHA TAKOBOM pa3pesa
y T. MakapwseB. Habmomaromeecst ¢XoacTBO 000MX pa3pe30B pacHpOCTPAaHSETCS HE TOJBKO Ha
MOCJIE0BATEIBHOCTh M COCTaB aMMOHUTOBBIX KOMIUIEKCOB, HO U MOIIIHOCTH YCTaHOBJICHHBIX 30H U
MIOJI30H.

B TepmuHanbHO# yacTu BepxHero okcoppaa, COOTBETCTBYIOIIEH 30He Ravni, u Ga3anpHOMI
YacTH HIKHEro KuMmepumka (ciaoum 16-21) ycraHoBIIEHa IOCIEIOBATEILHOCTh OHOTOPH30HTOB
gerassimovi u lineatum, koTopbie OBUIM TEPBOHAYAILHO BBHIACICHBI B pa3pe3e MakapbeB Kak
ropu3ouThl (Mecexxuukos, 1989). ITo M.C. MeceXHUKOBY W coaBTOpaM, 00a OHOropu3oHTa
COCTaBJISIFOT 00beM 30HBI Ravni, B KpOBJIe KOTOPOIi JOJIKHA pa3MeIaThCs IMOI0NIBA KUMEPUIKA.

B pesynprare u3yueHus aMMOHHMTOBOM MOCJIEAOBATEIBLHOCTH B pa3zpe3e MUXAIEHMHO B
uHTEepBajie cioeB 16-21 ObUIM MOTyYeHBI JaHHBIC, TO3BOJISIOIINE YTOYHUTH MOJIOKECHUE TPAHHIIBI
okcopaa-KkuMepuKa U 00beM 30HBI Ravni. B 6azanpHOl wactu O6noropusonta lineatum Gbiiw,
BOJIM3M TOAOIIBEI ciosi 19, Hamu OOHapy>KeHbI aMMOHHUTBI KUMEPHDKCKoro tuma - Amoeboceras
bauhini (Oppel) u Pictonia spp., M0 HOSBICHHUIO KOTOPBIX IMPOBOIUTCS TpaHHUIA OKchopaa-
kumepuka B 3anagHoit EBpomne.
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Puc. 5. TlocienoBaTenbHOCTh POJOB aMMOHHMTOB B paspe3e y ja. MuxanenunHo. Kpupoil mokasaHo
COOTHOIIICHHE 3K3eMIUTApoB cemeiictBa Cardioceratidae k sk3emruisipam HazcemeiictBa Perisphinctaceae. st
CpeIHero u BepxHero okchopaa MCHoNb30BaHbl JaHHbIe 0 pa3pe3y CesepHblit MakapseB (c6oper JI.H. Kucenera
1997 r., 3K3eMILISIpbl aMMOHHUTOB TOICYUTHIBAINCE B 1 M MOPOJIBI JUTsl KaXJ0H TOUKHU orpoboBanus). L — uHTEpBa
C HEOOJIBIIUM COZIep’KaHnEM (DOCCHITHH.

Fig. 5. Ammonite genera succession in the Mikhalenino section. Cardioceratidae / Perisphinctaceae ratio
are shown by curve. For the Middle and Upper Oxfordian the data on the Northern Makariev are used (sampling of
1997 year by D.N. Kiselev; ammonite samples were counted up in 1 m*® of sediment for each samplig point). L —
interval with the small contents of ammonites.

B crparotune Ouoropusonrta bauhini paspesze Ilradpdun (LloTnanmus) BuUA-UHIEKC
pacIpoCTpaHeH B BEpXHEHl MOJMOBUHE cilos 37, KOTOPBIH IEpPBOHAYAIBHO pacrojiarajcs B 30HE
Rosenkrantzi Bepxuero okcdopaa (Sykes, Callomon, 1979). ITo3nuee (Birkelund, Callomon, 1985)
obuT0 TOKa3zaHo, uyto A. bauhini paspesa Illtaddun BcTpedaeTcss B OJHOM CTpaTHrpaGuIECKOM

24



uHtepBasie ¢ Pictonia densicostata (Salfeld), u 6uoropuzont bauhini gomkeHn ObITH OTHECEH K
KAMEPHUIUKY.

Cy00opeansnas Eppona Vuma (Makapses, Muxanenuno) bopeasibhas nposuHIMA
Subboreal Europe Unzha (Makariev, Mikhalenino) Boreal Province
buozopuzonm 3ona 3oma [Moazona Buozopuszonm Monsona 3ona
mesezhnikovi

§( [ ) R Subkitchini Subkitchini KITCHINI

E cymodoce CYMODOCE KITCHINI - subkitchini

2| altenense'

2

= BAYLEI BAUHINI BAUHINI

PSEUDOCORDATA Marstonense ROSENKRANTZI
RAVNI gerassimovi |

= REGULARE

e :

o o i -

=4 Serratum | serratum | Serratum

z CAUTISNIGRAE || SERRATUM : ; SERRATUM

= Koldeweyense koldeweyense | Koldeweyense

= 2

E Alternoides alternoides glosense Glosense

= ALTERNOIDES : GLOSENSE
PUMILIS Iovaiskii ilovaiskii | lHovaiskii

Puc. 6. Koppemsust Onoctpaturpamueckux IIKaJI BEPXHEro Okcoplaa M 4YacTH HIKHETO KHMEpHIKa
Hentpanbhoit Poccun (s Gacceitha p. Ymxku) (s okcopaa no MecexuukoB u ap., 1989, ¢ mononHeHUsMHE),
cyobopeansHoii EBpornibl u Bopeanbroii nposunnuu (mo Sykes, Callomon, 1979; Birkelund et al.,1983; Birkelund,
Callomon, 1985; Schweigert, Callomon, 1997; Hantzpergue et al., 1997; Matyja et al., 2006; Wierzbowski, Smelror,
1993).

Fig. 6. Correlation of the Boreal and Subboreal biostratigraphical scales (Sykes, Callomon, 1979; Birkelund
et al.,1983; Birkelund, Callomon, 1985; Schweigert, Callomon, 1997; Hantzpergue et al., 1997; Matyja et al., 2006;
Wierzbowski, Smelror, 1993) with the Central Russia (for the Unzha river area) ones (for Oxfordian on Mesezhnikov
et al., 1989 with additions).

I[To muenuto M.C. MecexHHKOBa U cOaBTOPOB, Kk3eMuisipbl A. bauhini paspesa Hltaddun
(Sykes, Callomon, 1979; tabm. 121, ¢wur. 5,6) ormocsarcs k A. gerassimovi Kalacheva et
Mesezhnikov, Ha ocHoBaHuH yero moa3oHy Bauhini mpemiaraaock cayutaTh SKBUBAJICHTOM BEpXHEH
yactu 30HbI Ravni (Mecexuukos, 1989; ¢. 68). DTOT BBIBOA MPOTUBOPEUHT IIKAIE OMOTOPH30HTOB
(B HamieM moHMMaHWH) 30HBI Ravni Tex e aBTopoB (Tam xe; c. 43), rae TEPMHHAILHBIM
Ouoropu3oHTOM siBJsieTcst He gerassimovi, a lineatum. Takum oOpa3om, GuoropuzonT bauhini
JOJDKEH ~ COOTBETCTBOBaTh  Oworopm3onTy lineatum. DTo  MOATBEpAMIOCH  HOBEUIINMH
uccnenoBanusimu paspesa llrapdun (Matyja et al., 2006), rae oba Buaa HaleHBI B OJHUX M TEX
xe crosix (37-41) Beie 6uoropusonta rosenkrantzi (cimou 34-36). CoBMecTHOE pacipocTpaHeHHE

A. bauhini u A. lineatum na0mromaercst u B pa3pe3e Muxanenuno. [1epBoiii BUI BCTpeyaeTcs
3HaunTeabHO perke A. lineatum, B coorHomenun 1/10

Cunonnmusanust A. bauhini paspesa Iltadhdun u A. gerassimovi uz paspesa MakapseB (eIHHCTBEHHOTO
MECTOHAXOXKICHHUsI 3TOr0 BHaa) 06ocHOBBIBaeTCs M.C. MeCeKHHKOBBIM U COABTOPAMH OTIHYHEM PACCMATPHBACMBIX
A. bauhini or romotumna (Sykes, Callomon, 1979; . 121, ¢. 1). OHO cBsI3aHO ¢ MPOSBICHHEM TJIAMKON MOJIOCH HA
NPUBEHTPATBHOI CTOPOHE PAaKOBHHBI, YTO HabJrOqaeTCs Taoke u'y A. gerassimovi. MccnenoBanue 00MIMpPHO#T BEIOOPKH
A. bauhini u3 tumoBoii MectHocTH mokasano (Schweigert, Callomon, 1997), 4to MOBepXHOCTh MPUBEHTPATBHOI
CTOPOHBI y BHJIa IOCTATOYHO BapuabeIbHO M MOXKET OBbITh KaK TJaJKoi, Tak U pebpuctoit. O6pasis! A. bauhini paspesa
Muxanenuso (tadua. 3, ¢pur. 13) nmeror Gojee CriaakeHHbIH MOP(HOTHUII, HATIOMHHAIOIIMI K3EMILULIPBI 3TOTO BUIA K3

tadduna.
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B paspesax cyOOopeasbHO EBpombsl Hauanmo KHMEpHUIKa MPUHATO MPOBOIUTH IIO
nosBiienuio Pictonia (Arkell, 1947; Hantzpergue et al., 1997; Matyja et al., 2006), uto Taxxe
UCTONB3yeTcsl B crparurpaduueckux mkanax [Ipumonsproro VYpana, 3amamHoir u CeBepHoi
Cubupu (Mecexuukos, 1984). OcHoBHas Macca MUKTOHHI B pa3pe3e MUXaICHUHO MPOUCXOIHUT M3
ciost 19, e onu BerpeuaroTest coBMmecTHO ¢ A. bauhini u A. lineatum. B HipkHei#t yacTu ciiost OHU
YHCIIEHHO TpeobnamaroT Haax Amoeboceras, o0pasyst BBIpRKEHHBIH TOPH30HT OOWIHS. 31€Ch
NUKTOHMM Yalle MpPEJICTABICHbI KPYNMHBIMH, Je()OpMHUpPOBaHHBIMH pakoBUHaMHU. Cpemu HHX
npeobnagator Pachypictonia (taéa. 4, ¢ur. 3). Dx3emmuisapsl, 6nuskue k Pictonia baylei Salfeld
HaileHbl HECKOJIbKO BhbIille Omoropusonta lineatum, B cioe 21 (tada. 5, ¢ur. 1). HecmoTps Ha
BBIBJICHHYIO TIOCIICIOBATEILHOCTD, B HACTOSIIEE BPEMsl HET I0CTATOYHBIX OCHOBAHHI YTBEPKIATh,
4TO B pa3pe3e CyIISCTBYIOT JBa JUCKPETHBIX KOMIUIEKca MUKTOHHHU. [IpenBaputensHo B cioe 21
BoiZiesieTcs: Ouoropusont Cf. baylei, xoropslit nmpuOIU3UTEIBHO COOTBETCTBYET OHOTOPHU3OHTY
baylei. Buoropuszonter bauhini u lineatum 1o mMONOKEHNIO SKBHUBAJICHTHBI OHOTOPH30HTY
densicostata anrauiickoi mkaisl (Birkelund, Callomon, 1985).

Takum oOpazom, rpaHuna okcdopaa-KuMepuka B paspe3e MUXalCHHMHO JOJDKHA
NPOBOAMUTECS B KpOBJEe OWOropu3oHTa Qerassimovi u momomiBe Ouoropuszonrta lineatum.
CrnemoBarenbHO, 30Ha Ravni cokpamaercs B 00beMe 10 €IMHCTBEHHOTO OHWOTOPH3OHTA
gerassimovi, a Ouoropusont lineatum Oymer pacmonaratbesi B Bblmenexamieil 3oHe Bauhini
(3omanbHBIN cTaTyC mocaenneit npemioxen B Wierzbowski, Smelror, 1993).

B BepxHeit yactu paspesa Muxanenuno (cimou 25-26) mosiBisiroTcs mepBeie Amoebites,
omnpeznencuubie kak A. bayi (Birkelund and Callomon) u A. spathi (Schulg.) (Taéa. 3, ¢ur. 18-23).
ITepBoiii siBAsIETCS BUAOM-HHIEKCOM OHoropusonta bayi, Beiienentoro B Boctounoii I'pennanuu
(Birkelund, Callomon, 1985) u 3arem ycranosienHoro na IlInundeprene (Wierzbowski, Smelror,
1993) u B I'epmanum (Schweigert, 2000) u Ilotnanmuu (Matyja et al.,, 2006). ITomoxxenue
ouoropusoHTa bayi B 00beMe CYIIECTBYIONIMX 30H HIDKHETO KHUMEpHIKa CyOOOpealbHOW W
OopeanpbHON IIKad YEeTKO He ompeneicHo. IIpu BbIICICHUH OHOrOPU3OHTA €ro MOJOKEHHE
¢bukcupyercs B BepxHedl uactu 3oubl Baylei (Birkelund, Callomon, 1985; ¢wur. 5), xotopyto
MPHUHATO KOppeaupoBaTth ¢ 30HOM Bauhini B momnom o6wneme (Schweigert, Callomon, 1997;
Schweigert, 2000). Bepsx6osckuii (Wierzbowski, Smelror, 1993; Matyja et al., 2006) momerniaer
ouoropusont bayi B ocuoBanue 30mubl Kitchini, BcmemctBue yero 3oma Bauhini coorBercTByer
JMIL HUKHEH mosioBuHe 30HbI Baylei. [To manueim I'.I1IBaitrepra (Schweigert, 2000), naxonku A.
bayi npuypoucHsl k ocHoBaHMIO 30HBI Platynota, koropast SKBHBajJ€HTHA CPEIHEH YaCTH 30HBI
Cymodoce u, coorBercTBeHHO, 30HbI Kitchini.

[Tonoxxenne O6uoropusonra bayi B 3ome Kitchini moarBepxmaercs Haxomkamu B ciioe 26
pa3pe3a Muxanennno Physodoceras cf. altenense (d'Orb) — Buga-unmekca OuoOropu3oHTa,
pacIoyioKeHHOro B ocHOBaHUHM 30HBI Cymodoce roxxHorepmanckoil mkansl (Hantzpergue, 1989)
(puc. 6). Takum oOpa3om, mosnoxeHue OuoropusoHrta bayi B 3oHe Kitchini seusercs OGonee
000CHOBaHHBIM, YTO ¥ TIPUHUMAETCS B HACTOSIIIECH padoTe.

Crnon 28-29 paspeza MuxajleHHHO OXapaKTepU30BaHbl MHOTroYMcIeHHbIMH Amoebites,
cpeau KoTophix mpeobmamaot A. mesezhnikovi (Sykes et Surlyk) (tada. 3, ¢ur. 28-33). Drot Bux
orpeesieT OMOTOPU3OHT, TIEPBOHAYAILHO BhiaeieHHbIN Ha [lnuideprene (Wierzbowski, 1989). B
HacTosIIeM paspese Ouoropu3oHT mesezhnikovi otaeneH ot OmoropusoHTta bayi wHTEpBaioM, B
KOTOpOM He HaijeHo Amoebites (KOHKpeUMOHHBIH TOPU3OHT ciios 27). DTOT HMHTEpBal IO
MOJIOKCHHUIO COOTBETCTBYET Onoropu3onty Subkitchini, umeromemy mupokoe pacrnpocTpaHCHHE B
3amagHOM vacth Apkrudeckoro Oacceiina — ['pennanaum (Birkelund, Callomon, 1985),
Inun6eprene (Wierzbowski, 1989) u mensde bapennesoro mops (Wierzbowski, Smelror, 1993).
Bricokast BeposiTHOCTh OOHapyxuTh BuA-uHzaekc A. subkitchini Spath B konkpemmsx cmos 27
000CHOBBIBACTCS HE TOJBKO TOJ0KEHHUEM CIIOSI MEKAy OroropuzonTamu bayi u mesezhnikovi, Ho u
HaXOJIKaMH 3TOTO BUJa B pyrux paspeszax EBpomneiickoit Poccuu (Ta6a. 5, ¢ur. 4).

B Oacceitne cpemmeir  wactu p. Ymkum (MakapheBcKuii W MaHTYpPOBCKHI pailOHBI)
Ouoropu3oHT Mesezhnikovi 3aBepinaeT OTIOKEHHS HIKHETO KHMEPHUIKA, BBIIIE KOTOPOTO, C
MIEPEMBIBOM, 3aJI€Tal0T BOJDKCKHE CIIOH.
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Takum 00pa3oM, HWKHUH KUMEpPUIK pa3pe3a MuxaieHWHO, Kak M BEpXHUH okcdopr,
COJCPXKHT,  NPEUMYIIECTBEHHO,  BBICOKOOOPEAJIbHYIO  IOCJIEIOBATEIBHOCTh  AMMOHHUTOB,
MIPE/ICTABICHHYI0 KapAHOLEpaTuJaMd, Ha OCHOBE KOTOPOH YCTAHOBIIEHBI IOApA3JIEICHUS
OopeanbHbIX IIKad, pa3paOOTaHHBIE HAa apKTHUECKUX paspe3ax. HecMoTps Ha NpuUCYTCTBHE B
AMMOHHTOBBIX KOMIUIEKCAX HID)KHETO KHMEpHUIKa CyOOOpeallbHbIX aMMOHHTOB, YCTaHOBIJIEHHE
crangapTHeix 30H Baylei m Cymodoce, kak 310 mpemraranoch [uisi paspe3a y T. Makapbes
(Hantzpergue et al., 1998) npencraBiseTcst MpexaeBpeMEHHBIM. BeposTHO, Manio 000CHOBAaHO
IpUMEeHEeHHe cy00opeanbHOM HIKallbl U 1711 Bcero MakapbeBCKOro paifoHa YHXKH.
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Pabora Obuia BeIMONHEHa Tpu momuepkke rpanTa PODU Ne 06-05-64284, doupa
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ANALYSIS OF THE AMMONITE SUCCESSION INFERRED FROM MIKHALENINO
SECTION

A relatively continuous succession of beds, compatively rich in fossils, is exposed in the
Mikhalenino section. Within the span from Middle Oxfordian to Lower Kimeridgian 12 ammonite
assemblages have been recognised. The bulk of these assemblages include index-species of zones,
subzones and faunal horizons of the Boreal and, to a lesser degree, Subboreal scales (fig. 4).
Cardioceratids are prevalent among ammonites throughout the bulk of the section (fig. 5). This is
primarily typical of the Oxfordian part of the section, where cardioceratid records predominate over
those of other ammonites by 4-8 times. In the Kimmeridgian, cardioceratid abundance decreases
significantly and ranges from 50% (beds 28-29) to 80% (beds 19-21). Cardioceratids are absent in
the ammonite assemblages of beds 23 and 27 only, but these data not very reliable because
ammonites are rare in these beds.

Hence the ammonite assemblages both by species content and by relative species abundance
are particularly of the Boreal type, and Boreal models of the stratigraphical subdivision based upon
the cardioceratid succession are suggested here.

The lowermost part of the section (beds 1-19) contains the cardioceratid succession which
was established earlier for the Middle and Upper Oxfordian of the European Russia (Mesezhnikov
et al., 1989) and resembles the typical Boreal Middle-Upper Oxfordian succession of Staffin Bay
(Sykes & Callomon, 1979). The cardioceratid succession revealed at Mikhalenino is very close or
identical to that of the Makariev section. These two sections resemble each other not only in their
ammonite assemblages, but in the thickness of the zones and subzones established in each.

In his original interpretation of the Makariev section, Mesezhnikov (1989) placed beds 16-
21 in the Ravni Zone, and distinguished the gerassimovi and lineatum horizons, these being
established for the first time in the Makariev section (Mesezhnikov, 1989). The base of the
Kimmeridgian was located at the top of the Ravni Zone.

The current investigation of the ammonite succession at the Mikhalenino section between
beds 16-22 has enabled us to obtain data permitting recognition of the position of the Ox/Ki
boundary and the Ravni Zone. However, this data leads us to place the Oxfordian/Kimmeridgian
boundary at a lower level than Mesezhnikov (1989). In the lineatum horizon, near to the base of bed
19, we have gathered ammonites of Kimmeridgian type, such as Amoeboceras bauhini (Oppel) and

30


http://rogov.zwz.ru/241_2_2006.pdf
http://rogov.zwz.ru/Schweigert,%202000-%20Immigration%20%20Ameoboceratids.pdf
http://rogov.zwz.ru/Schweigert_Callomon%201997%20Bauhini-Faunenhorizont.pdf
http://rogov.zwz.ru/Sykes,%20Callomon,%201979-mini.pdf
http://rogov.zwz.ru/Wierzbowski,%201989_km_amm_Spitsbergen.pdf

Pictonia spp., which are markers of the Ox/Ki boundary in Western Europe and occur in the basal
Kimmeridgian in that area.

Within the type section of the Bauhini Subzone at the Staffin section (Scotland) the index
species ranges through the upper part of the bed 37. This subzone was initially allocated to the
Upper Oxfordian Rosenkrantzi Zone (Sykes, Callomon, 1979). Subsequently, Birkelund &
Callomon (1985) revealed than A. bauhini in the Staffin section co-occurs with Pictonia
densicostata (Salfeld), hence the Bauhini Subzone of Sykes & Callomon (1979) should be placed
within the Kimmeridgian.

In opinion of M.S.Mesezhnikov and his co-authors, the specimens allocated to A. bauhini
from the Staffin section by Sykes & Callomon (1979; pl. 121, fig. 5,6) belong to A. gerassimovi
Kalacheva and Mesezhnikov, and thus the Bauhini Subzone was suggested as the equivalent of the
upper part of the Ravni Zone (Mesezhnikov, 1989, p. 68). This conclusion does not conform to the
succession of horizons in the the Ravni Zone given by the same authors (loc.cit., p. 43), because the
gerassimovi horizon not the lineatum horizon terminates this Zone. Thus the bauhini horizon
[Subzone] should correspond to the lineatum horizon. This suggestion was proved by recent
investigations of Staffin section (Matyja et al., 2006), where A. bauhini and A. lineatum co-occur
within beds 37-41 above the Rosenkrantzi Zone (beds 34-36). The concurrent range of A. bauhini
and A. lineatum is also observed in the Mikhalenino section. A.bauhini occurs in this section much
more rarely than A.lineatum, with ratio 1/10.

Mesezhnikov and his co-authors demonstrated the synonymy of A. bauhini from the Staffin section and A.
gerassimovi from the Makariev section (the only locality with this species) on the basis of significant differences
between the holotype of A. bauhini (Sykes, Callomon, 1979; pl. 121, fig. 1) and the specimens from Staffin. This
difference is marked by the appearance of smooth bands on the ventrolateral side of the shell in A.bauhini from Staffin,
which are also observed in A. gerassimovi. Studies of the rich collection of A. bauhini from the type area (Schweigert,
Callomon, 1997) reveals that this feature is highly variable within the species under consideration. A. bauhini from

Mikhalenino section (pl. 3, fig. 13) are more or less smooth, resembling specimens from Staffin.

In Subboreal Europe, the beginning of the Kimmeridgian is marked by appearance of
Pictonia (Arkell, 1947; Hantzpergue et al., 1997; Matyja et al., 2006), and this is also used in the
biostratigraphical schemes of the Subpolar Urals, as well as Western and Northern Siberia
(Mesezhnikov, 1984). The bulk of Pictonia from the Mikhalenino section came from bed 19, where
these ammonites co-occur with both A. bauhini and A. lineatum. In the lowermost part of the bed
Pictonia are more abundant than Amoeboceras, forming an acme-level. Pictonia of this part of the
section is mainly represented by big crushed shells of Pachypictonia (pl. 4, fig. 3). Specimens
resembling Pictonia baylei Salfeld have been found slightly above the lineatum horizon, within bed
21 (pl. 5, fig. 1). Preliminarily, we recognize a cf. baylei horizon in bed 21, approximately
corresponding to the baylei horizon. The Bauhini and lineatum horizons could be correlated with
the earlier densicostata horizon by their position within the section.

Thus the Oxfordian-Kimmeridgian boundary in the Mikhalenino section should be placed at
the top of the gerassimovi horizon, at the base of the lineatum horizon. So, the Ravni Zone becomes
restricted to the gerassimovi horizon only, while the lineatum horizon belongs to the Bauhini Zone
(recognized as a zone by Wierzbowski & Smelror (1993).

The first Amoebites, determined as A. bayi (Birkelund and Callomon) and A. spathi
(Schulg.) (pl. 3, fig. 18-23) appear in the upper part of the Mikhalenino section (beds 25-26). The
first of these species is the index-species of the bayi horizon, which was firstly erected in East
Greenland (Birkelund & Callomon, 1985) and afterwards traced through Spitsbergen (Wierzbowski
& Smelror, 1993), Germany (Schweigert, 2000) and Scotland (Matyja et al., 2006). The precise
position of this horizon in accordance with a standard scheme of zones has not been determined yet.
Where it has been proposed, it has been placed in the upper part of the Baylei Zone (Birkelund &
Callomon, 1985; fig. 5), which is usually correlated with the whole Bauhini Zone (Schweigert &
Callomon, 1997; Schweigert, 2000). A.Wierzbowski and his co-authors (Wierzbowski & Smelror,
1993; Matyja et al., 2006) allocated the bayi horizon to the base of the Kitchini Zone, hence the
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Bauhini Zone corresponds to the lower part of the Baylei Zone only. After Schweigert (2000),
records of A. bayi are known from the base of the Platynota Zone, which correlates with the middle
part of the Cymodoce Zone and, thus, the Kitchini Zone.

This position of the bayi horizon within the Kitchini Zone is supported by records of
Physodoceras cf. altenense (d'Orb) in bed 26 of the Mikhalenino section. This is a typical species
for the basal Cymodoce Zone (Hantzpergue, 1989) (fig. 6). Hence, placing the bayi horizon within
the Kitchini Zone is more well-grounded, and this point of view is accepted in the current
publication.

Beds 28-29 of the Mikhalenino section are characterized by numerous Amoebites with
prevailing A. mesezhnikovi (Sykes and Surlyk) (pl. 3, fig. 28-33). This species determines a horizon
which was established previously in Spitsbergen (Wierzbowski, 1989). In the section studied, there
is a gap in the cardioceratid succession between the bayi and mesezhnikovi horizons, corresponding
to the marly concretions of the bed 27. By its relative position, this level corresponds to the
subkitchini horizon, which is widely ranged through the Arctic, from Greenland (Birkelund &
Callomon, 1985) and Spitsbergen (Wierzbowski, 1989) to the Barentz sea shelf (Wierzbowski &
Smelror, 1993) and Northern Siberia. The high probability of further recognition of A. subkitchini
Spath in the concretions of bed 27 is shown not only by the relative position of this level but also by
the records of A.subkitchini in the other sections of the European part of Russia (pl. 5, fig. 4).

In the Unzha river basin (Makariev and Manturovo districts) the mesezhnikovi horizon is the
last known Kimmeridgian horizon, being covered with a discontinuity by Middle Volgian rocks.

Thus the Lower Kimmeridgian of the Mikhalenino section, as well as the Upper Oxfordian,
contains mainly a Boreal ammonite succession, represented by cardioceratid ammonoids, on the
basis of which these Boreal scales, established in the Arctic, are based. In spite of the presence of
some Subboreal and even Submediterranean ammonites through the section, establishing the
presence of the Baylei and Cymodoce zones, as has been suggested for Makariev section by
Hantzpergue et al. (1998), this seems to be preliminary only. Perhaps Subboreal scale usage is of
lesser significance for all the Makariev district.
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[MAJIEOHTOJIOI'MYECKUE TABJIMLILI U OFbACHEHNWA K HUM

AMMOHHUTBI cpefiHero okcdopaa-kumepupka. Bee n300pakeHus, KpoMe 0c000 OTMEUYECHHBIX (¢
yBEJIMYCHHEM B JIBa pa3a, (X2)), 1aHbl B HATYPAIbHYIO BEIUYUHY .

MuxalieHHHO: YpOBEHb HaX0/KH (MecToHaxoxkAeHHe 00pa3uoB (MO)) B pa3pese 1aHO OTHOCUTEIBHO MMOAOUIBEI 105 1
OOGpa3wbl XpaHsTCs B 0TeIe (POHIOBBIX FE0JOrHYECKUX KOJUICKIHI SIpOCiIaBCKOT0 TOCY1apCTBEHHOTO IIEAaroruuecKoro

yHHUBepcuTeTa, T. SIpocnasib (M-...), B ['eonornyeckom unctutyre PAH, Mocksa (MIV...., MK...), a takxe IJTHUT PMy3ee, CaHkr-
IerepOypr (LIHUT'P...) 1 YHIOPOBCKOM MaJICOHTOJIOTHYECKOM My3ee, . YHIOpPbI, YibsHoBCcKast 0011, (YIIM-...)

PLATES WITH AMMONITES AND EXPLANATIONS

Selected Middle Oxfordian to Kimmeridgian ammonites. All figured in natural size except specially
marked (those enlarged in two times marked as (x2)).

Mikhalenino: position of samples (MO) within the section mainly given up from the base of bed 1

Ammonites are kept in the Department of geological collections of Yaroslavl State Pedagogical University, Yaroslavl (M-...), in the
Geological Institute of RAS, Moscow (MIV..., MK....) as well as in the CNIGR Museum, Saint-Petersburg ITHHUTP...)



Tabauna 1
Toponumiy, KuMepuIx

®ur. 1. Metahaploceras wegelei (Schairer). Dx3. YIIM-14. Hmwxuuii kumepumk, ciaou ¢ Ataxioceras hypselocyclum
(Poros, Edumos, 2002, puc. 2, ¢); ®ur. 2. Ataxioceras cf. hypselocyclum (Fontannes). Ox3. VIIM-15. HuxHuit
KumepumK, ciou ¢ Ataxioceras hypselocyclum (Poros, Edumos, 2002, puc. 2, r); ®ur. 3. Lingulaticeras crenosum
(Quenst.). Ok3. YIIM-16. Huxuuit kumepumxk, ciou ¢ Ataxioceras hypselocyclum (Poros, Edumos, 2002, puc. 2, )
@ur. 4. Orthaspidoceras liparum (Opp.). Ox3. HHUI'P 11/312. Bepxuuit kumepumxk, 3oHa ?Mutabilis (=ITasnos, 1886,
tab.lll, ¢ur.1); dur. 5. Neochetoceras cf. subnudatum (Font.). Ok3. ITHUT'P 43/312. Bepxuuii KHMEpHIK, 30HA
Autissiodorensis, momazoma Subborealis (?) (=ITasmos, 1886, ta6m.VIII, ¢wur.7) (x2); ®ur. 6. Nannocardioceras
subtilicostatus (Pavl.). Tomotum, Ok3. IITHUTP 36/312. Bepxuwmii kumepumk, (=ITasnos, 1886, tatm.VIII, ¢ur.4) (x2);
®ur. 7. Nannocardioceras cf. krausei (Salfeld) Dx3. MK2237. Bepxuuit kumepumk, 30Ha Autissiodorensis, moazona
Subborealis, 6uoropuszont ‘rebholzi’, paspes Mypanuml, rpanuia ciaoes 1 m 2 (x2); dur. 8. Aspidoceras cf.
quercynum Hantzp. Dx3. MK2044. Bepxuuii kumepumk, 30ua Eudoxus, 6uoropusont 6e3 HasBaHusl, mojgomiBa cir.9/2;
®@ur. 9, 10. Aulacostephanus undorae (Pavl.). Ok3. IIHUT'P 43/312 26-312. BepxHuuii KAMEPH/IK, ? Y OCHOBAHHS 30HBI
Autissiodorensis (=ITasnos, 1886, Ta61.V, ¢ur.3); ®@ur. 11. Nannocardioceras volgae (Pavl.). Jlekrorun, Ox3. IIHUT'P
37/312. Bepxuuii kumepuk, 30Ha Autissiodorensis, moazona Subborealis, 6uoropuszonr volgae, cioit 9/10 (=ITaBos,
1886, Tab61.VIII, ¢ur.5) (x2)

Plate 1
Gorodischi, Kimmeridgian

Fig. 1. Metahaploceras wegelei (Schairer). No. YIIM-14. Lower Kimmeridgian, Ataxioceras hypselocyclum Beds
(Rogov, Efimov, 2002, fig. 2, e); Fig. 2. Ataxioceras cf. hypselocyclum (Fontannes). No. VIIM-15. Lower
Kimmeridgian, Ataxioceras hypselocyclum Beds (Rogov, Efimov, 2002, fig. 2, r); Fig. 3. Lingulaticeras crenosum
(Quenst.). No. YIIM-16. Lower Kimmeridgian, Ataxioceras hypselocyclum Beds (Rogov, Efimov, 2002, fig. 2, n); Fig.
4. Orthaspidoceras liparum (Opp.). No. ITHUTP 11/312. Upper Kimmeridgian, ?Mutabilis Zone (=Pavlov, 1886, pl.III,
fig.1); Fig. 5. Neochetoceras cf. subnudatum (Fontannes). No. ITHUT'P 43/312. Upper Kimmeridgian, Autissiodorensis
Zone, Subborealis (?) Subzone (=Pavlov, 1886, pl.VIII, fig.7) (x2); Fig. 6. Nannocardioceras subtilicostatus (Pavl.).
Holotype, No. LIHHUI'P 36/312. Upper Kimmeridgian, (=Pavlov, 1886, pl.VIIl, fig.4) (x2); Fig. 7. Nannocardioceras cf.
krausei (Salfeld) No. MK2237. Upper Kimmeridgian, Autissiodorensis Zone, Subborealis Subzone, ‘rebholzi’ horizon,
Mikhalenno section?, boundary between bed 1 and 2(x2); Fig. 8. Aspidoceras cf. quercynum Hantzp. No. MK2044.
Upper Kimmeridgian, 3onma Eudoxus, Guoropuszont 6e3 Hassamwus, mojomsa ¢i1.9/2; Fig. 9, 10. Aulacostephanus
undorae (Pavl.). No. LIHUT'P 43/312 26P-312. Upper Kimmeridgian, ? y ocHoBanus 30usl Autissiodorensis (=Pavlov,
1886, pl.V, fig.3); Fig. 11. Nannocardioceras volgae (Pavl.). Jlekrorun, No. LIHUT'P 37/312. Upper Kimmeridgian,
3oHa Autissiodorensis, nogzona Subborealis, 6uoropuzonT volgae, croit 9/10 (=Pavlov, 1886, pl.VIII, fig.5) (x2)

! 3ot paspes pacronoxen y rpanuisn Hukeroposckoii o6mactu n Uysammu (57°59'41" N, 44°00'09” E); crpoenue
BEPXHEKMMEPUIKCKOM YacTH pa3pesa aHaJIOTMYHO TaKoBOU pa3pesa ['oponuinu

2 This section is located near to the Nizhny Novgorod region and Chuvash Republic (57°59'41" N, 44°00'09" E);
UpperKimmeridgian part of this section is same as in Gorodischi
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Taoauna 2
lopoaumiu, BepXHU KUMEPUIK

®ur. 1. Sarmatisphinctes zeissi Rogov, sp. nov (in msc). Ok3. MK2265, paspe3z Mypaums, 5 cM Hmke Kposin cir. 13,
GuoropmsoHT zeissi; ®ur. 2. Sarmatisphinctes subborealis (Kutek & Zeiss). Ok3. MK2144-1. 1 M HHKe KPOBIH CIIL.
9/24, 6uoropmsont subborealis; ®ur. 3. Sarmatisphinctes ilowaiskii Rogov, sp. nov (in msc). 9x. MK2037, 10 cm
BeImre mogomeel ci. 1/19, 6mnoropusont ilowaiskii; dur. 4. Neochetoceras cf.subsidens (Font.). Ox3. MK2061, cnoit
9/9, Ouoropmsont ‘rebholzi’; ®ur. 5. Aulacostephanus subundorae (Pavl.). Ox3. ITHWUI'P 25/312. 3owna
Autissiodorensis (=ITasmos, 1886, Ta6n.V, ¢ur.2); ®@ur. 6. Sutneria cf. rebholzi Berckhemer. Dx3. MK 2234, paspes
Myp3urisl, rpanuna cin.l u 2, 6uoropusont ‘rebholzi’

Plate 2
Gorodischi, Upper Kimmeridgian

Fig. 1. Sarmatisphinctes zeissi Rogov, sp. nov (in msc). No. MK2265, Murzicy section, 5 cm below the top of the bed
13, zeissi horizon; Fig. 2. Sarmatisphinctes subborealis (Kutek & Zeiss). No. MK2144-1. 1 m below the top of the bed
9/24, subborealis horizon; Fig. 3. Sarmatisphinctes ilowaiskii Rogov, sp. nov (in msc). No. MK2037, 10 cm above the
base of the bed 1/19, ilowaiskii horizon; Fig. 4. Neochetoceras cf.subsidens (Font.). No. MK2061, bed 9/9, ‘rebholzi’
horizon; Fig. 5. Aulacostephanus subundorae (Pavl.). No. LIHUT'P 25/312. Autissiodorensis Zone (=Pavlov, 1886, pl.V,
fig.2); Fig. 6. Sutneria cf. rebholzi Berckhemer. No. MK 2234, Murzicy section, boundary between beds 1 and 2,
‘rebholzi’ horizon



Taoauma 3

MuxaneHuHo
Bepxuuii okchopa: dur. 1. Prionodoceras marstonense Spath. k3. M17-4. 3ona Ravni. MO=3,41 m; ®ur. 2.
Amoeboceras gerassimovi Kalacheva et Mesezhnikov. Dx3. M17-11. 3ona Ravni. MO=3,08 m; ®ur. 3,4. Amoeboceras
alternans (Buch). Dx3. M16-4. 3ona u moazona Serratum. MO=3,06 m; ®ur. 5. Amoeboceras gerassimovi Kalacheva et
Mesezhnikov. Dk3. M18-2. 3ona Ravni. MO=3,51 m; ®ur. 6. Amoeboceras zieteni (Rouill.). Dx3. M18-12. 3ona
Ravni. MO=3,44 m; ®wur. 7. Amoeboceras gerassimovi Kalacheva et Mesezhnikov (ciipasa) u Amoeboceras zieteni
(Rouill.) (ciera, oTmeuaTtok BeHTpanbHO#M cTOpoHBI). Dk3. M18-1. 3ona Ravni. MO=3,44 wm.

Hwmxauit kumepuk, 3oHa Bauhini: ®ur. 8. Amoeboceras lineatum (Quenstedt). k3. M19-6. buoropuzonts bauhini,
lineatum. MO=3,69 m; ®ur. 9. Amoeboceras lineatum (Quenstedt). Dx3. M19-1. Buoropusoutsl bauhini, lineatum.
MO=3,68 m; ®@ur. 10. Amoeboceras lineatum (Quenstedt). k3. M19-10. Buoropusontst bauhini, lineatum. MO=3,74
M; ®@ur. 11. Amoeboceras lineatum (Quenstedt). Ok3. M19-5. Buoropusontsr bauhin, lineatum. MO=3,73 m; ®@wur. 12.
Amoeboceras bauhini (Oppel). 9x3. M19-7. Buoropusont lineatum. MO=3,69 m; ®ur. 13. Amoeboceras cf. prorsum
Spath. k3. M19-3. buoropusontsl bauhini, lineatum. MO=3,73 m; ®ur. 14. Amoeboceras cf. prorsum Spath. Dxks.
M19-3. buoropmszontsl bauhini, lineatum. MO=3,73 m; ®ur. 15. Amoeboceras cf. prorsum Spath. Dx3. M21-2.
Buoropmsonr lineatum. MO=4,29 m; ®dur. 16. Amoeboceras cf. prorsum Spath. Ok3. M21-3. buoropuzont lineatum.
MO=44 wm.

3ona Kitchini, 6uoropusonr bayi: dur. 17-18. Amoebites spathi (Schulg.). Dkx3. M25-18. MO=7,8 m; ®ur. 19.
Amoebites spathi (Schulg.). 9k3. M25-2. MO=7,37 m; ®ur. 20, 21. Amoebites bayi (Birkelund and Callomon). Dxs.
M25-6. MO=7,74 m; ®ur. 22, 23. Amoebites bayi (Birkelund and Callomon). 9k3. M25-15. MO=7,74 m.

3ona Kitchini, 6uoropuzont mesezhnikovi: dur. 24. Amoebites spathi (Schulg.). k3. M28-12. MO=9,19 m; ®ur. 25.
Amoebites spathi (Schulg.). k3. M28-15. MO=9,34 m; ®wur. 26. Amoebites spathi (Schulg.). Ok3. M28-1. MO=9,29 w;
®ur. 27. Amoebites spathi (Schulg.). Ox3. M28-13. MO=9,19 m; ®ur. 28, 29. Amoebites mesezhnikovi (Sykes et
Surlyk). Dx3. M28-2. M0=9,49 m; ®ur. 30, 31. Amoebites mesezhnikovi (Sykes et Surlyk). Dx3. M28-14. MO=9,49 w;
®ur. 32, 33. Amoebites mesezhnikovi (Sykes et Surlyk). Ok3. M29-9. M0=10,39 m; ®ur. 34, 35. Amoebites spathi
(Schulg.). 9x3. M29-16. M0O=10,29 m; ®ur. 36, 37. Amoebites spathi (Schulg.). 9x3. M29-17. MO=10,39 m.

Plate 3
Mikhalenino
Upper Oxfordian: Fig. 1. Prionodoceras marstonense Spath. No. M17-4. Ravni Zone. MO=3,41 m; Fig. 2.
Amoeboceras gerassimovi Kalacheva et Mesezhnikov. No. M17-11. Ravni Zone. MO=3,08 m; Fig. 3,4. Amoeboceras
alternans (Buch). No. M16-4. Serratum Zone and Subzone. MO=3,06 m; Fig. 5. Amoeboceras gerassimovi Kalacheva
et Mesezhnikov. No. M18-2. Ravni Zone. MO=3,51 m; Fig. 6. Amoeboceras zieteni (Rouill.). No. M18-12. Ravni
Zone. MO=3,44 m; Fig. 7. Amoeboceras gerassimovi Kalacheva et Mesezhnikov (right) and Amoeboceras zieteni
(Rouill.) (left, imprint of the lateral side). No. M18-1. Ravni Zone. MO=3,44 m.

Lower Kimmeridgian, Bauhini Zone: Fig. 8. Amoeboceras lineatum (Quenstedt). No. M19-6. bauhini and lineatum
horizons. MO=3,69 m; Fig. 9. Amoeboceras lineatum (Quenstedt). No. M19-1. bauhini and lineatum horizons.
MO=3,68 m; Fig. 10. Amoeboceras lineatum (Quenstedt). No. M19-10. bauhini and lineatum horizons. MO=3,74 m;
Fig. 11. Amoeboceras lineatum (Quenstedt). No. M19-5. Horizoner bauhin, lineatum. MO=3,73 wm; Fig. 12.
Amoeboceras bauhini (Oppel). No. M19-7. lineatum horizon. MO=3,69 m; Fig. 13. Amoeboceras cf. prorsum Spath.
No. M19-3. bauhini and lineatum horizons. MO=3,73 m; Fig. 14. Amoeboceras cf. prorsum Spath. No. M19-3. bauhini
and lineatum horizons. MO=3,73 m; Fig. 15. Amoeboceras cf. prorsum Spath. No. M21-2. lineatum horizon. MO=4,29
m; Fig. 16. Amoeboceras cf. prorsum Spath. No. M21-3. lineatum horizon. MO=4,4 m.

Kitchini Zone, bayi horizon: Fig. 17-18. Amoebites spathi (Schulg.). No. M25-18. MO=7,8 m; Fig. 19. Amoebites
spathi (Schulg.). No. M25-2. MO=7,37 m; Fig. 20, 21. Amoebites bayi (Birkelund and Callomon). No. M25-6.
MO=7,74 m; Fig. 22, 23. Amoebites bayi (Birkelund and Callomon). No. M25-15. MO=7,74 m.

Kitchini Zone, mesezhnikovi horizon: Fig. 24. Amoebites spathi (Schulg.). No. M28-12. M0=9,19 m; Fig. 25.
Amoebites spathi (Schulg.). No. M28-15. M0=9,34 m; Fig. 26. Amoebites spathi (Schulg.). No. M28-1. MO=9,29 m;
Fig. 27. Amoebites spathi (Schulg.). No. M28-13. M0O=9,19 m; Fig. 28, 29. Amoebites mesezhnikovi (Sykes et Surlyk).
No. M28-2. M0O=9,49 m; Fig. 30, 31. Amoebites mesezhnikovi (Sykes et Surlyk). No. M28-14. MO=9,49 m; Fig. 32,
33. Amoebites mesezhnikovi (Sykes et Surlyk). No. M29-9. MO=10,39 m; Fig. 34, 35. Amoebites spathi (Schulg.). No.
M29-16. MO=10,29 m; Fig. 36, 37. Amoebites spathi (Schulg.). No. M29-17. MO=10,39 m.
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Taoauna 4
MuxanenuHo

®ur. 1, 2. Ringsteadia cf. anglica Buckman. Dx3. M17-3. 3ona Ravni. Cnoii 17, MO=3,37 M.

®ur. 3. Pictonia (Pachypictonia) cf. consobrina Schneid. Hiwxuuii kumepumk, 3oHa Bauhini, 6uoropusont lineatum.
Cinoii 19, MO= 4 m.

®ur. 4, 5. Prorasenia cf. crenata (Rein.). Dx3. M29-13. Hwxuuii xumepumk, 3ona Kitchini, ©uoropusont
mesezhnikovi. Cioit 29, M0O=10,39 m.

®ur. 6, 7. Prorasenia cf. crenata (Rein.). Dx3. M28-11. Hwkuuii xkumepumk, 3ona Kitchini, ©uoropusont
mesezhnikovi. Cioii 28, MO=9,19 m.

®ur. 8, 9. Prorasenia cf. stephanoides (Oppel). 9x3. M28-16. Hwkuwuii kumepumk, 3oua Kitchini, 6uoropusont
mesezhnikovi. Cioii 28, MO=9,34 m.

®ur. 10, 11. Prorasenia cf. stephanoides (Oppel). Dx3. M29-2. Hwkuuii kumepumk, 3ona Kitchini, 6uoropusont
mesezhnikovi. Cnoii 28, MO=10,09 m.

®ur. 12, 13. Pictonia sp. Ox3. M19-11. Huwxuauii kumepupK, 3oHa Bauhini, 6uoropuzont lineatum. Croit 19, MO=
3,84 m..

Plate 4
Mikhalenino

Fig. 1, 2. Ringsteadia cf. anglica Buckman. No. M17-3. Ravni Zone. Bed 17, MO=3,37 m.

Fig. 3. Pictonia (Pachypictonia) cf. consobrina Schneid. Lower Kimmeridgian, Bauhini Zone, lineatum horizon. Bed
19, MO=4m.

Fig. 4, 5. Prorasenia cf. crenata (Rein.). No. M29-13. Lower Kimmeridgian, Kitchini Zone, mesezhnikovi horizon. Bed
29, MO=10,39 m.

Fig. 6, 7. Prorasenia cf. crenata (Rein.). No. M28-11. Lower Kimmeridgian, Kitchini Zone, mesezhnikovi horizon. Bed
28, M0=9,19 m.

Fig. 8, 9. Prorasenia cf. stephanoides (Oppel). No. M28-16. Lower Kimmeridgian, Kitchini Zone, mesezhnikovi
horizon. Bed 28, MO=9,34 m.

Fig. 10, 11. Prorasenia cf. stephanoides (Oppel). No. M29-2. Lower Kimmeridgian, Kitchini Zone, mesezhnikovi
horizon. Bed 28, MO=10,09 m.

Fig. 12, 13. Pictonia sp. No. M19-11. Bed 19, MO= 3,84 m. Lower Kimmeridgian, Bauhini Zone, lineatum horizon.
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Tabauua 5
MuxanenrnHo u MakapbeB

®@ur. 1. Pictonia cf. baylei Salfeld. Ox3. M21-1. Huwxkuuit kumepumk, 3oua Bauhini, 6uoropusonr cf. baylei. Cioit 21,
MO= 4,85 m.

®ur. 2. Pictonia (Pachypictonia) cf. dorsata Schneid. Dx3. M27-1. Huwxuuit kumepumk, 3oua Kitchini. Croit 21, MO=
4,85 m.

@ur. 3. Ringsteadia cf. anglica Buckman. Dx3. M17-3. 3ona Ravni. Cioii 17, MO=3,37 M (cMm. Takke T. 2, §. 1,2).
®ur. 4, 5. Amoebites subkitchini (Spath). Dx3. 7624/8. Peibunckuii p-H, ¢. Konpuro (mpassiii 6eper Boaru) (c6opbt
1930-x rr. , HBIHE 3aTOMIIeHO). Hikuuit kumepumk, 3oHa Kitchini.

@ur. 6. Richeiceras sp. Ox3. MK 2228. 3ona Tenuiserratum, 6uoropusont zenaidae. Coii 3 (0,85 M HiKe MOIOMIBBI
cn.8).

®ur. 7. Coryceras crenatum (Brug.) Ok3. MK 2227. 3ona Tenuiserratum, 6uoropusont zenaidae. Cnoii 3 (0,85 m Hinke
noAowWBEI ¢i1.8) (x2)

®ur. 8. Coryceras modestiforme (Oppel). Ox3. MIV 447. paspe3 FOxubiii MakapseB, 3ona Ravni. Croit 7 (cm.
omrcanne B MeceskHUKOB | p., 1986). Komt. M.C.Mecexuunkosa, BHUI'PU (Cankt-IletepOypr) (x2)

®ur. 9. Metahaploceras litocerum (Oppel). Dx3. MIV 447-1. paspe3 IOxusii Makapbes, 3ona Ravni. Croit 7 (cwm.
omrcanne B Mece:xxHukoB u ap., 1986). Komr. M.C.Mecexuukosa, BHUI'PU (Cankr-IletepOypr).

Plate 5
Mikhalenino and Makariev

Fig. 1. Pictonia cf. baylei Salfeld. No. M21-1. Lower Kimmeridgian, Bauhini Zone, cf. baylei horizon. Bed 21, MO=
4,85 m.

Fig. 2. Pictonia (Pachypictonia) cf. dorsata Schneid. No. M27-1. Lower Kimmeridgian, Kitchini Zone. Bed 21, MO=
4,85 m.

Fig. 3. Ringsteadia cf. anglica Buckman. No. M17-3. Ravni Zone. Bed 17, MO=3,37 m (see also pl.4, fig. 1,2).

Fig. 4, 5. Amoebites subkitchini (Spath). No. 7624/8. Rybinsk district, Koprino village (right bank of the Volga river)
(collected by unknown author in 1930™, now this section is flooded). Lower Kimmeridgian, Kitchini Zone.

Fig. 6. Richeiceras sp. No. MK 2228. Tenuiserratum Zone, zenaidae horizon. Bed 3 (0,85 m below the base of the bed
8) (x2)

Fig. 7. Coryceras crenatum (Brug.) No. MK 2227. Tenuiserratum Zone, zenaidae horizon. Bed 3 (0,85 m below the
base of the bed 8) (x2).

Fig. 8. Coryceras modestiforme (Oppel). No. MIV 447. South Makariev section, Ravni Zone. Bed 7 (see description by
Mesezhnikov et al., 1986). Mesezhnikov’s collection, VNIGRI, Saint-Petersburg.

Fig. 9. Metahaploceras litocerum (Oppel). No. MIV 447-1. South Makariev section, Ravni Zone. Bed 7 (see description
by Mesezhnikov et al., 1986). Mesezhnikov’s collection, VNIGRI, Saint-Petersburg.
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