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The Jurassic-Cretaceous
Boundary in the Middle
Volga region



PREFACE

The Jurassic/Cretaceous is the only system boundary within the Phanerozoic,
which still has no established GSSP, and still there are neither proposed GSSP
candidates, nor key event selected. The only point of agreement between most
stratigraphers is the position of Jurassic/Cretaceous boundary at the base of
Berriasian (however, there are some alternative views). This can be explained by the
pecularity of biogeographical situation, characterized by a high provincialism of the
marine biota, which makes impossible direct interregional correlations, and also, by
very gradual evolution of the index fossils around the boundary.

In Russia and other “boreal” regions Volgian and Ryazanian Stages, proposed
over a century ago, are traditionally used, despite their correlation with the Tithonian
and Berriasian remains the subject of discussion. From this point of view, sections
located in the Middle Volga area, become of a key importance: they include the
lectostratotype of the Volgian nearby Gorodischi village (nearby Ulyanovsk city),
stratotype of the Kashpurian age located nearby Kashpir village, and Mar’evka section
located nearby (Syzransky district). For this purpose, current field guide provides
information particularly on these three sections, including information on their
ammonite zonal and infrazonal successions, paleomagnetic data and structure of the
boundary interval.

The authors hope that carrying the International scientific conference on the
problems of the Jurassic/Cretaceous boundary in Samara at September 7-13, 2015,
accompanied by the field excursions to the reference sections, will help to find some
touching points in defining the Jurassic/Cretaceous boundary.



INTRODUCTION

The Jurassic/Cretaceous is the only system boundary within the Phanerozoic,
which still has no established GSSP, and still there are neither proposed GSSP
candidates, nor key event selected. The only point of agreement between most
stratigraphers is the position of Jurassic/Cretaceous boundary at the base of
Berriasian (however, there is an alternative view placing this boundary at the base of
Valanginian). This situation can be explained in the first turn, by the provincialism of
the marine biota, which makes impossible direct Boreat-Tethyan correlation of the
boundary interval by means of biostratigraphy, and also, by very gradual evolution of
the index fossils around the boundary. The “extinction” at the Jurassic/Cretaceous
boundary, postulated by some authors, is mostly based on wrong data interpretations
(Rogov, 2013): the base of Jacobi zone (the level generally accepted as Berriassian
lower boundary in Tethyan sections) is not characterized by any remarkable changes
of the diversity or by interchange of dominant lineages of fossil taxa. The high degree
of faunal provincialism, observed in most stratigraphically important taxonomic groups,
resulted in appearance of parallel Boreal Stages, different from those, used in the
Tethyan realm and International scale. Volgian and Ryazanian Stages, introduced over
a century ago, are still widely used in any studies of the Boreal sections, while their
precise correlations with the Tithonian and Berriasian remains highly speculative. In
the present publication we provide data on Jurassic/Cretaceous boundary interval in
the Middle Volga region, including data on zonal and infrazonal ammonite stratigraphy
and detailed descriptions of three reference sections — Gorodischi (the Volgian
lectostratotype), Kashpir (the Kashpurian Stage stratotype) and Mar’evka.

It is necessary to warn, that there are different and often colliding viewpoints on
zonal and infrazonal subdivision of the Volgian and Ryazanian. Unfortunately,
conflicting viewpoints on stratigraphy and interpretation of ammonite taxa are also
shared within the contributors team. To avoid dousing the reader into discussions
around these problems and to simplify the text, we accepted the following: stratigraphy
of the Volgian is provided according to M.A. Rogov’s and D.N. Kiselev’s viewpoints,
while data on the Ryazanian stratigraphy are provided according to E.Yu.
Baraboshkin’s viewpoint.



.
GENERAL INFORMATION ON THE VOLGIAN AND RYAZANIAN
OF THE EUROPEAN RUSSIA

Volgian and Ryazanian deposits occupy significant area in the European Russia
(Fig. 1) and are characterized by varying thickness (from several meters for both of
them to over 100 meters for a single ammonite zone). Lower Volgian deposits were
largely eroded over the described region during the beginning of the Middle Volgian.
Middle Volgian deposits are distributed over the Russian plate more extensively. Lower
part of the Middle Volgian (Panderi/Scythicus Zone) is represented mostly by the
intercalation of clays and carbon-rich shales having thickness from several meters at
the north of described area to ~100 m in the trans-Volga region. To the south the
thickness descreases again (Karadzhir ravine section in Northern Kazakhstan). Only in
some regions the base of the Middle Volgian is represented not by clays/shales
intercalation, but by the gaize-like sandstones intercalating with the sands (which are
often glauconitic, especially in the top of Panderi/Scythicus zone) and siltstones
(Orenburg area) or heavily condensed and have an appearance of phosphorite
aggregations (“phosphorite conglomerates”™. Moscow region, Yaroslavl region,
Saratov). Deposits of the Panderi/Scythicus zone can be traced as far as to the
southern margin of the Russian plate (cis-Caspian depression; Buzachi peninsula),
where Zaraiskites cf. scythicus (Vischn.) was found in the borehole 5570 at Kalamkas-
more mining field, depth 803,9-804,9 m (Baraboshkin, unpublished data). Overlying
strata of the Middle Volgian age (Virgatus and Nikitini zones) are thin and represented
by coarser-grained sediments. In Moscow region they are represented by siltstones
and sands with phosphorite levels and have thickness up to 10 m. To the north, in
Yaroslavl region this interval is represented by sands and sandstones of comparable
thickness. To the south and south-east the total thickness of both Virgatus and Nikitini
zones reduces to the first meters, and despite the successions in many classic
sections are biostratigraphiccally complete (Gorodischi, Kashpir, etc.), they abound
condensation and phosphorite levels. In the Mar'evka section (southernmost part of
Ulyanovsk region) we found a thin (first centimeters) bed of carbon-rich shales. In
Samara region and to the south of it, in Saratov region and Caspian sea region,
Virgatus zone is represented by the limestones with bands of clay and calcareous
grits, and has thickness up to 10 m, while Nikitini zone is thin or absent (Orenburg
region). Often the traces of Nikitini zone can be observed in re-worked phosphorite
moulds of ammonites, found at the base of the younger Late Volgian sediments.

The Upper Volgian Substage is similar to the Middle Volgian by its appearance. It
is represented by quartz-glauconitic or glauconite-quartzy sands and sandstones,
sometimes calcareous, with beds of siltstones and with numerous phosphoritic
horizons. Thickness of the Upper Volgian varies from ~20-40 m (Moscow and Moscow
region; Cheremukha river basin in Yaroslavl region, see Olferiev, 2013) to first meters
in most other regions where it is present (south of Kostroma region, Middle Volga
region, most part of Yaroslavl region, see Gerasimov, 1969). In Kashpir and Mar’evka
sections glauconite content in sandstones decreases from the Middle Volgian up to the
Upper Volgian, accompanied with the decrease of grain size. At the same time,
siliceous component content grows, up to formation of slightly calcified siliceous beds.
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JURASSIC-CRETACEOUS BOUDARY IN THE MIDDLE VOLGA AREA

In the Caspian sea region the thickness of the Upper Volgian deposits, represented
here by the limestones, grows again.

First ammonites of Middle- and Late Volgian age from European Russia, which
later became the zonal indexes, were described during the first half of XIX century
(Ammonites virgatus - Buch, 1830; Ammonites catenulatus - Fischer-de-Waldheim,
1830-1837; Ammonites panderi - Eichwald, 1840). Approximately at the same time
K.F. Rouillier (1845) described “Stage with Ammonitus virgatus” in the Jurassic of
Moscow region, corresponding to the whole Middle Volgian according to current
understanding. Shortly after establishing a new, “Volgian” Stage in the top of the
Jurassic sequence of European Russia (Nikitin, 1881) and its further subdivision into
the Lower and Upper Substages (Nikitin, 1884), I.I. Lahusen (1888) established Nikitini
zone and A.N. Rozanov (1906) — “Zone of Per. scythicus and Per. panderi”. After this
the zonal subdivision of the Middle Volgian interval became similar to its recent state.
The first attempts to determine more detailed subdivisions in the Middle Volgian
Substage were made by A.N. Rozanov (1913, 1923). Later subzones for the two lower
zones were described by N.P. Mikhailov (1957, 1964), and for the Nikitini zone further
subdivision into subzones or layers was made by S. Casey et al. (1977), S. Casey and
M.S. Mesezhnikov (1986) and by E.S. Muravin (1989). At the same time as Muravin,
V.V. Mitta (1988) established three subzones within the Virgatus zone, but rejected the
possibility of further subdivision for Panderi and Nikitini Zones (Mitta, 1993). Infrazonal
subdivision of these zones were established during the early XXI century (Kiselev,
Rogov, 2005; Rogov, Zakharov, 2009; Rogov, 2013 etc.).

Upper Volgian Substage of European Russia (“‘Stage with Ammonites
catenulatus” by Rouillier) was studied at the same time as the Middle Volgian
Substage, and its zonal scale in modern state has already appeared to the end of XIX
century as a result of investigations by H.A. Trautschold (1866), S.N. Nikitin (1890) and
A.P. Pavlow (1890). However, soon it became evident that at least uppermost Nodiger
zone can be subdivided into more detailed units (Rozanov, 1909). The dyadic
subdivision of Nodiger zone was finally established after the publication of P.A.
Gerasimov’s monograph devoted to the Upper Volgian Substage (Gerasimov, 1969).
Fulgens zone, lying in the base of the Upper Volgian, for ages was considered to be
indivisible, but recently E.Yu. Baraboshkin (1999) offered its subdivision into subzones
(for details see below). Overlying zone had different historical names (Catenulatum,
Okensis, Subditus), and the last among listed names has been fixed in the literature
starting from the 60s of XX century, despite being an unsuccessful choice. The
topmost part of the Upper Volgian succession with fauna younger than belonging to
the Nodiger zone (singularis biohorizon) were discovered during the last decade only,
and are known from a single section (Kiselev, Rogov, 2012) so far. However, the
presence of similar ammonites in erratic boulders (Shkolin, Rogov, 2012) indicates that
the sediments of the terminal Volgian were spread more widely over the Russian plate
territory.

The Ryazanian Stage is represented everywhere in European Russia (except cis-
Caspian region, where it is poorly studied) by heavily condensed rocks of terrigenous
nature — mostly sands and sandstones, usually phospatized and/or containing
abundant phosphorite nodules. Its thickness usually does not exceed 2-3 m
(Sasonova, 1977; Casey et al., 1977; Mesezhnikov et al., 1979; Olferiev, 2013; Mitta,
2014). The sequence may contain organic-rich shales, yet recorded from a single
section, Kashpir in the lower part of the succession. Everywhere at the Russian plate
the Ryazanian overlaps the Volgian with remarkable discontinuity. The hiatus is

10



I. GENERAL INFORMATION ON VOLGIAN AND RYAZANIAN

relatively short in the Middle Volga region and in Moscow region, where the Ryazanian
covers Upper Volgian sediments, but in some places (Pronya river basin in Ryazan’
region and sections located along Oka river downstream from Ryazan) the Ryazanian
overlaps the Oxfordian, and in Tula region it overlaps the Callovian or even
Carboniferous deposits (Olferiev, 2013).

The first mentions of deposits, later called “ryazanian horizon” in European
Russia had appeared during the 80" of XIX century, after I.I. Lahusen (1883)
mentioned finds of Ammonites Rjasanensis Wenetzky from Ryazan’ region. Shortly
after this ammonite among some others was described and figured by S.N. Nikitin
(1888). After a while N.A. Bogoslowsky (1895) introduced the name “ryazanian
horizon” and described numerous localities and then numerous ammonite species,
characteristic for the Ryazanian (Bogoslowsky, 1896). Later a large contribution to the
study of the Ryazanian was made by N.T. Sasonov (1953), I.G. Sasonova (1971,
1977), P.A. Gerasimov (1971), M.S. Mesezhnikov (Mesezhnikov et al., 1979, 1984),
who elaborated zonal subdivision for the Ryazanian and described characteristic
ammonite species. More recently, some interesting results were obtained by V.V. Mitta
(2005, 2007, 2008, 2009, 2011a,b and others), who described some new or poorly
known Ryazanian ammonites of Boreal and Tethyan nature and made an attempt to
provide infrazonal scale for the lower part of the sequence (Mitta, 2005, 2007; Mitta,
Sha, 2011)

11



Il.
ZONAL AND INFRAZONAL SUBDIVISION OF THE UPPER MIDDLE
VOLGIAN — RYAZANIAN OF CENTRAL RUSSIA BY AMMONITES

I1.1. VOLGIAN STAGE

The sequence of Middle-Upper Volgian ammonite zones for the Central Russia,
widely used nowadays, was elaborated over a century ago. Almost immediately
attempts of further detalization were made (Rozanov, 1906, 1909; llovaysky,
Florensky, 1941; Arkell, 1956; Casey et al., 1977, 1988; Mitta, 1988). And during the
last decade ammonite-based infrazonal scales were elaborated (Kiselev, Rogov, 2005;
Rogov, 2013, 2014).

In the Middle Volga region the Lower Volgian Substage and Middle Volgian
Panderi zone are represented mostly by clays, interbedding with organic-rich shales,
and differ markedly from the overlying strata, represented mainly by sands and
sandstones with siltstone beds. Below we shortly characterize zonal and infrazonal
subdivisions of the Volgian Stage, starting from the Virgatus zone.

MIDDLE VOLGIAN SUBSTAGE
I.1.1. Virgatus Zone Rouillier, 1845

Index species: Virgatites virgatus (Buch, 1830). Lectotype (selected by
Arkell, 1956): a specimen from Khoroshovo section (now the part of Moscow), figured
in Buch, 1830, is probably lost. Index species of the Zone, which is also a type species
for genus Virgatites (Ammonites virgatus Buch, 1830), is a objective homonym of
Ammonites virgatus de Montfort, 1808. However, as Montfort’s species (de Montfort,
1808, c. 75) was not used in literature, it can be treated as nomen oblitum.

Neostratotype: Lopatino phosphorite quarry No. 14 (Voskresensk district,
Moscow region), now flooded.

Characteristics. The zone covers the whole range of the genus
Virgatites. In the sections of Middle Volga region the Virgatus zone is heavily
condensed and usually represented only by its lower subzone, or characteristic
ammonites can be met as reworked elements in the phosphorites in the base of
overlying Nikitini zone. Unlike sections, located to the north (Moscow and Yaroslavl
regions) in the Middle Volga region this zone is characterized exclusively by
Virgatitidae. Only in the southernmost part of Tatarstan republic there is one record of
Dorsoplanites (Vischniakovia) serus Geras., and some reworked Dorsoplanites
(Vischniakovia) sp. can be met in the base of the Nikitini Zone in Gorodischi. In
Moscow region Virgatus subzone is characterized by the presence of Serbarinovella
besides Virgatites and Dorsoplanites (Vischniakovia).

Further subdivision. Subdivided into three subzones. Two lower
subzones, Gerassimovi and Virgatus, correspond with the distribution of relevant
species, and thus coincide with cognomial biohorizons. Rosanovi Subzone Mikhailov,
1957 (= Ivanovi Mitta in Gerassimov, 1992) was first established by A.N. Rozanov

12



II. 1. BIOSTRATIGRAPHIC SUBDIVISION. VOLGIAN

(1913), who marked among characteristic forms “V. virgatus var. — mutation with
reduced number of ribs in the virgatotome bunches on the outer whorl”, and also
mentioned some new species, which were left undescribed — Craspedites subokensis,
C. subfragilis (= “Craspedites” ivanovi Geras.?). N.P. Mikhailov (1957) described one
more new species, Virgatites rosanovi Mikh. [M] from this interval and offered to name
the corresponding layers as Rosanovi Zone. V.V. Mitta (1993) considered V. rosanovi
Michlv. to be nomen dubium and changed the index species into “Craspedites” ivanovi
Geras., taking into consideration the wide distribution of the latter species at the
localities of Moscow and Yaroslavl regions within the same interval. However, our new
collections of virgatitids let us state that V. rosanovi Michlv. is a well-recognizable
macroconch, which can be easily distinguished from more ancient Virgatites
macroconchs by weakening or disappearance of the sculpture on the terminal living
chamber. Considering the fact that “Craspedites” are geographically restricted to
Moscow and Yaroslavl regions and to the south these ammonites are still unknown,
despite V. rosanovi Michlv. finds are relatively rare, we consider desirable the re-
establishment of the Rosanovi subzone, according to the range, accepted in the
literature during the last decades of XX century. Judging from our results of the study
of Orlovka section (trans-Volga area; Saratov region) the subzone may contain at least
two subsequent biohorizons, based on yet undescribed species (Rogov, 2014).

11.1.2. Nikitini Zone Lahusen, 1888

Index species: Epivirgatites (E.) nikitini (Michalski, 1890). Lectotype
(selected by Arkell, 1956) figured in: Michalsky, 1890, pl. Xll, fig. 7. The right bank of
Volga river nearby Kashpir village.

Lectostratotype: Kashpir. This zone was first described by I.I. Lahusen
(1888) as “upper virgate layers with Per. Nikitini” in the table, but neither reference
sections, nor characteristic fossils were mentioned. It is considered (Mitta, 1993;
Gerasimov et al., 1995) that by monotypy Kashpir section is a true stratotype of the
zone. However, such conclusion can not be made from Lahusen’s publication and
therefore, Kashpir can be considered as a lectostratotype only.

Characteristics. In the base of the Nikitini zone ammonite assemblage
significantly renovates: instead of Dorsoplanites (Vischniakovia) and Virgatites spp.,
which disappear during the Virgatus time, dorsoplanitid ammonites, biogeographically
connected with Arctic biota, appear - first Epivirgatites and later Laugeites,
Taimyrosphinctes and Epilaugeites. The upper boundary of the Nikitini zone is marked
by the disappearance of Laugeites and Taimyrosphinctes.

The zone is characterized by the presence of giant ammonites, having the shell
diameter up to 0.5-1 m. Among them sculptured forms were usually treated as
members of the genera Epivirgatites and Lomonossovella, being classified within the
species having much smaller specimens as types, such giant ammonites were only
rarely assigned to the genus Titanites. Taxonomic status of these ammonites remains
uncertain, as smaller ammonites can be splitted into two morphs different by size
(micro- and macroconchs?), and the interpretation of third giant morph is ambiguous.
Partly these giant ammonites belong to the genus Taimyrosphinctes, while others
demonstrate significant similarity with English genera Galbanites, Kerberites and
Titanites.
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Further subdivision. The zone is clearly subdivided into 3 subzones
(Kiselev, Rogov, 2005; Rogov, Zakharov, 2009).

[I.1.2a. Bipliciformis subzone Kiselev et Rogov, 2005

Index species: Epivirgatites (Biplicioceras) bipliciformis (Nikitin, 1881).
Lectotype (selected by A.N. Ilvanov et al.,, 1987) — SGM VI-16/4, figured in: Nikitin,
1881, pl. X, fig. 52. The left bank of Volga river nearby Glebovo village, Yaroslavl
region.

Stratotype: Gorodischi, bed G4. Grayish-brown fine-grained sandstone,
dense, with clear lamination and containing small deformed ammonite moulds.
Thickness 0,25-0,3 m.

Characteristics. The thickness of the subzone is small in all known
localities and does not exceed 0,3-0,5 m.

Included biohorizons:the cognomial biohorizon, corresponding with the
distribution of the index species E. (B.) bipliciformis (Nik.).

Ammonites: Epivirgatites (Biplicioceras) bipliciformis (Nik.), E. (B.) ex gr.
bipliciformis (Nik.), Lomonossovella sp., Titanites sp., Taimyrosphinctes (T.) cf. nudus
Mesezhn.

Geographic range. The Middle and Upper Volga areas (the subzone is
found to be present in Glebovo, Kashpir, Syndykovo, Orlovka and Gorodischi
sections). Widely spread in Moscow city and Moscow region (Mnyovniki, Kuntsevo,
Eganovo, Malaya Vyazemka and other sections). The finds of reworked E. (B.)
bipliciformis (Nik.) are also known from the south of Kostroma region (Mitta, 2015, pl. I,
fig. 5).

[1.1.2b. Lahuseni subzone Kiselev et Rogov, 2005
= Oppressus zone: Casey, Mesezhnikov, 1986; Casey et al., 1988; Mesezhnikov, 1988.

Index species: Epivirgatites (E.) lahuseni (Nikitin, 1881).

Stratotype: Gorodischi, layer G5. Greenish-brownish-gray fine-grained sand,
dense, clearly laminated, locally replaced by uged sandstone. Ammonites are strongly
squashed. Thickness 0,3 m.

Characteristics. Inthe sections of the Middle Volga region and in Moscow
region the thickness of the subzone is small. Only in Yaroslavl region (Sutka river
sections and Glebovo) the thickness grows significantly (up to over 5 m). In Mar’evka
section there is a thin (2-3 cm) bed of organic-rich shales, nearby the top of the
subzone: these are the only traces of such deposits in Nikitini zone of Russian
platform”.

Included biohorizons:the cognomial biohorizon.

Ammonites: Epivirgatites (E.) lahuseni (Nik.), E. (E.) variabilis Schulg.,
Lomonossovella cf. lomonossovi (Vischn.), Taimyrosphinctes (Taimyrosphinctes) spp.,
Taimyrosphinctes  (Udschasphinctes) spp., Paracraspedites sp., Laugeites
stschurowskii (Nik.), “Craspedites” sp.nov., Titanites sp. The zone is an acme-interval

' such beds were also recorded on the Nikitini/Upper Volgian boundary in the boreholes located nearby
Naryan-Mar and in the exposures along Izhma river nearby the village Kedvavom (Kravets et al., 1976)
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for the genus Taimyrosphinctes at the Russian plate.

Geographic range. Middle and Upper Volga areas (Glebovo, Sutka,
Kashpir, Mar’evka, Syndykovo, Orlovka, Gorodischi), Moscow city and Moscow region
(Mnyovniki, Kuntsevo, Eganovo, Milkovo). It is likely that similarly to the localities of
Moscow region, a find of Taimyrosphinctes (Udschasphinctes) olivicorum (Mitta) in
Efimovo-Ogarkovo section (Kostroma region), originally described as Praetollia (Mitta,
2005, pl. |, fig. 1) and the stratigraphic position of which was recently re-considered by
the author of the find (Mitta, 2015), originates from the same stratigraphic biohorizon.
In the Middle Volga region there are no finds of Laugeites in Bipliciformis or Lahuseni
subzones.

[1.1.2c. Nikitini subzone Kiselev et Rogov, 2005

Index species: Epivirgatites (E.) nikitini (Michalski, 1890). Lectotype
(selected by Arkell, 1956) figured in: Michalsky, 1890, pl. Xll, fig. 7. The right bank of
Volga river nearby Kashpir village.

Stratotype: Gorodischi, bed G7. Greenish-brown fine-grained silty sand,
indistinctly laminated, dense, with two levels of bun-shaped uged sandstone nodules
fulfiled with Buchia shells. The layer often tapers out laterally, having lenticular
structure. Thickness is up to 0,75 m.

Characteristics. In most studied sections the thickness of subzone is
much smaller than in the stratotype and does not exceed 10-15 cm. Very charasteristic
are the beds overfilled with hundreds of deformed ammonites belonging to the genus
Kachpurites. At the base of the subzone Epivirgatites (E.) nikitini (Mich.) and most
ancient members of Kachpurites appear. Upper boundary of the Nikitini subzone and
of the whole Nikitini zone is fixed by the disappearance of Laugeites and
Taimyrosphinctes and the appearance of first Craspedites (Craspedites).

Included biohorizons. Two parallel sequences of biohorizons can be
estimated, first based on the Kachpurites lineage and second based on the Laugeites
lineage. The combined “standard” sequence consists of three biohorizons with the
lower based on the range of the most ancient Kachpurites and two upper are based on
ranges of two species of Laugeites. Two lower biohorizons also contain Epivirgatites
(E.) nikitini (Mich.).

Ammonites:

Biohorizon of Kachpurites praefulgens Kiselev et Rogov sp. nov., in litt.%
Kachpurites praefulgens Kiselev et Rogov sp. nov., in litt. [m], Kachpurites
sp. [M], Epivirgatites (E.) nikitini (Mich.), E. (E.) aff. lahuseni (Nik.).

Biohorizon of Laugeites mesezhnikowi Kiselev et Rogov sp. nov., in litt.:
Epivirgatites (E.) nikitini (Mich.) [m] (very rare), Kachpurites laevis Kiselev et
Rogov sp. nov., in litt. [m] (common), Laugeites mesezhnikowi Kiselev et
Rogov sp. nov., in litt. [M], Subcraspedites sowerbyi Spath [M], S. cf.
preplicomphalus Swinn. [M], Subcraspedites sp. [m], Swinnertonia sp.,
“Craspedites” sp. nov. [m]

2 descriptions of new taxa will be provided in separate publication
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Biohorizon of Laugeites muravini Kiselev et Rogov sp. nov., in litt.: Kachpurites
laevis Kiselev et Rogov sp. nov., in litt. [m] (abundant), Laugeites muravini
Kiselev et Rogov sp. nov., in litt. [M], Taimyrosphinctes sp., Subcraspedites
sp.

Geographic range. The Middle and Upper Volga areas (Glebovo,
Kashpir, Mar'evka, Syndykovo and Gorodischi), Moscow city and Moscow region
(Mnyovniki, Kuntsevo, Krylatskoe, Eganovo, Mil'kovo). In most sections the
biostratigraphic sequence is not complete, as some of the biohorizons are missing.
The only section with complete sequence of ammonite biohorizons of the zone known
so far is Gorodischi.

Remarks. Genus Kachpurites, which was recently considered to be
exclusively of Late Volgian age, starts from the base of the Middle Volgian Nikitini
subzone, and the genus Subcraspedites appears a little bit higher but in the same
interval. At the same time, typical Middle Volgian ammonites Epivirgatites
(Epivirgatites) and Laugeites still persist within the zone. Zonal index, E.(E.) nikitini
comes from the lower biohorizon, and if one agrees to fix Middle-/Upper Volgian
boundary by appearance of Kachpurites and Subcraspedites, it would be necessary to
select a new index species for the zone. One more argument for placement of Nikitini
subzone into the Middle Volgian, is Laugeites-Craspedites turnover , which is traced
over the whole Arctic as the lower boundary of the Upper Volgian.

UPPER VOLGIAN SUBSTAGE

1.1.3. Fulgens zone Trautschold, 1866 emend. Rogov
(in Rogov et Starodubtseva, 2014)

Index species: Kachpurites fulgens (Trd., 1866). Lectotype can be
selected from Trautschold’s collection kept in Saint-Petersburg University. The type
series originates from the section near former Khoroshovo village (now the part of
Moscow).

Stratotype by monotypy: Khoroshovo section, currently unavaialable
because of being overbuilt. A section Karamyshevskaya quay in Moscow, located
nearby former Khoroshovo, can be selected as a neostratotype; the sequence is fully
represented here (Rogov, Starodubceva, 2014).

Characteristics. The deposits of the zone are represented mainly by
sands with silt beds and sandstone nodules, at the south of Ulyanovsk region
(Mar'evka) and in the adjacent districts of Samara region (Kashpir) siliceous sediments
are present. The thickness usually does not exceed 1-2 m, in Yaroslavl region
sometimes grows up to 3-4 m (Baburino) and expands to ~6 m in Tver region
(Gerasimov, 1969, fig. 2). Most fine-grained sediments (silts and siltstones) in most
sections are found within the cheremkhensis biohorizon (Rogov, Starodubceva, 2014).

The lower boundary of the zone is fixed by the appearance of first Craspedites
(Craspedites) [M]: C.(C.) fragilis (Trd.) [m] and C.(C.) nekrassovi (Prig.) [m]® and also

® this species may represent a junior synonym of C. (C.) subditoides (Nik.), the holotype of which also
originates from Fulgens zone
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Kachpurites evolutus Rogov sp. nov. in litt. [M]. The upper boundary is fixed by the
turnover from latest Kachpurites (K. involutum Rogov sp. nov. in litt.) without vental
keel to most ancient Garniericeras with a keel present at inner whorls, which is still not
defined at terminal living chamber (G. interjectum (Nik.) [m] and associated
Garniericeras macroconchs). Ammonite complexes are strongly dominated by
Kachpurites, which constitutes up to 80-90% of finds among all ammonites. Detailed
study of Fulgens zone has revealed that Garnierieras catenulatum (Fischer) finds,
sometimes mentioned from the described interval (Gerasimov, 1969; Gerasimov et al.,
1995; Mitta et al., 1999 etc.) appear in the overlying Catenulatum zone and wrong
determinations can be explained either by insufficiently precisely established
stratigrpahic position of the finds within heavily condensed successions, or by the
misrecognition of the deformed latest Kachpurites as Garniericeras (Rogov,
Starodubceva, 2014).

Included biohorizons. The zone was for ages considered indivisible.
E.Yu. Baraboshkin (1999), based on P.A. Gerasimov’s data (1969) and on the
distribution of Craspedites species within the Kashpir sequence, proposed to subdivide
it into two subzones, the upper one marked by the appearance of Craspedites
(Craspedites) and with C. (C.) nekrassovi Prig. as an index species of the subzone.
However, later it was established (Rogov, Starodubceva, 2014)* that both Craspedites
(Craspedites) and C. (C.) nekrassovi Prig. start from the base of Fulgens zone, and
therefore, the offered subdivision is virtueless. A new subdivision scheme was recently
proposed (Rogov, Starodubceva, 2014): it includes two subzones, Fulgens (with
evolutum and tenuicostatus biohorizons) and Subfulgens (with cheremkhensis,
subfulgens and involutum biohorizons). The upper subzone correlates with the
Nekrassovi subzone in its original perception.

Ammonites:

Biohorizon of K. evolutum Rogov sp. nov., in litt.: Kachpurites evolutus Rogov sp.
nov., in litt. [M], K. fulgens (Trd.) [m], Craspedites (C.) pracokensis Rogov sp.
nov., in litt.. [M], C.(C.) fragilis (Trd.) [m], C.(C.) nekrassovi (Prig.) [m],
Subcraspedites sp.

Biohorizon of Kachpurites tenuicostatus Rogov sp. nov.’, in litt. biohorizon:
Kachpurites tenuicostatus Rogov sp. nov., in litt. [M] K. fulgens (Trd.) [m],
Craspedites (C.) praeokensis Rogov sp. nov., in litt. [M], C.(C.) nekrassovi
(Prig.) [m], Subcraspedites spp.

Biohorizon of Kachpurites cheremkhensis: Kachpurites cheremkhensis Mitta et al.
[M] K. aff. fulgens (Trd.) [m], Craspedites (C.) praeokensis Rogov sp. nov., in
litt. [M], C. (C.) okensis (d'Orb.) [M], C. (C.) nekrassovi (Prig.) [m], C. (C.)
fragilis (Trd.) [m], (very rare).

Biohorizon of Kachpurites subfulgens: Kachpurites subfulgens (Nik.) [M], K. aff.

fulgens (Trd.) [m], Craspedites (C.) okensis (d’'Orb.) [M], C. (C.) subditus
(Trd.) [M], C. (C.) subditoides (Nik.) [m], C. (C.). nekrassovi (Prig.) [m].

4 according to the opinion of E.Yu. Baraboshkin, the specimen of Craspedites nekrassovi, figured in
Rogov, Starodubceva, 2014 belongs to the genus Kachpurites (the remark by E.Yu.B.)

® this species was originally described by Troizkaya (1969) as a “variety” (K. fulgens var. tenuicostata),
but as the name was introduced after 1961, it is deemed to be infrasubspecific and is not regulated by
the International Code of Zoological Nomenclature (ICZN art. 15.2).
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Biohorizon of K. involutus Rogov sp. nov., in litt.: Kachpurites involutus Rogov sp.
nov., in litt. [M] (abundant), K. aff. fulgens (Trd.) [m], Craspedites (C.) okensis
(d’Orb.) [M], C. (C.) subditus (Trd.), C. (C.) subditoides (Nik.) [m].

Geographic range. Yaroslavl, Moscow, Tver', Vladimir, Ryazan' regions
(Gerasimov, 1969), Middle Volga region. The northernmost localities in Middle Volga
region are known in an outlier located within Nizhniy Novgrorod region (Isady section,
see Blom, 1951). The zone is widely distributed in Ulyanovsk (Mar’evka, Gorodischi),
Samara (Kashpir) regions, and in the trans-Volga area (Orlovka). To the south, the
zone was established in the boreholes located in the Bolshoi Uzen’ river basin
(boreholes No. 17, 40, see Kuznetsova et al., 1964).

1.1.4. Catenulatum zone Rouillier, 1845 emend. Rogov (in Rogov et
Starodubtseva, 2014)°
= Subditus zone Nikitin, 1878 (=Stage with Perisph.subditus and Amalth.catenulatus: Nikitin,

1878, p.106; Stage with Perisph. subditus: Nikitin, 1881, p.232).
= Okensis zone Pavlow, 1884 (pars)

Index species: Garniericeras catenulatum (Fisch., 1830-1837). Type series
comes from Khoroshovo section and is lost (Rogov, Starodubceva, 2014).

Stratotype not designated; stratotypic area — Moscow city and adjacent
surroundings.

Characteristics. The lower boundary of Catenulatum zone is fixed by
transition from Kachpurites to most ancient Garniericeras, upper boundary is
established by members of another lineage: it is fixed by appearance of Craspedites
(Trautscholdiceras) [M] and [m] with weakened sculpture on the ventral side. In this
zone, garniericeratin finds are remarkably more rare, than in underlying Fulgens zone,
despite in sections located in Moscow city and Moscow region they still dominate in the
assemblage.

Included biohorizons. Three biohorizons can be defined, based on
three species of Garniericeras lineage. The lower one can be traced in Moscow and
Yaroslavl regions and is characterized by Garniericeras with rounded living chamber,
with vestigal keel (G. interjectum (Nik.) [m] and morphologically related macroconchs),
the middle one is characterized by G. catenulatum (Fisch.), and the upper one — by G.
subclypeiforme (Milash.), also known from the younger sediments. Craspeditin
macroconchs are represented by the same species as in the top of the Fulgens zone —
C. (C.) okensis (d'Orb.) and C. (C.) subditus (Trd.). Among the microconchs most
species are not described yet. The lower part of the zone is dominated by the coarse-
sculptured forms traditionally determined as C. (C.) subditoides (Nik.) (e.g. see
Gerasimov, 1969, pl. XXIl, fig. 6), but having significant difference with the holotype of
mentioned species, coming from the Fulgens zone. The upper part of the Catenulatum
zone contains microconchs, close to C. (?Trautschodiceras) mosquensis Geras., but
different from typical specimens by smaller size. Rare Subcraspedites sp. (Rogov,

® according to the unpublished data by E.Yu. Baraboshkin, Craspedites nekrassovi and Garniericeras
catenulatum appear approximately at the same level, therefore, designating separate Catenulatum zone
makes no sense (the remark by E.Yu.B.).
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Zakharov, 2009, fig. 3.7) are also known from the subzone.

Geographic range. Catenulatum zone sediments are distributed mostly
over the same regions and sections as Fulgens zone. In Moscow, Ryazan’, Yaroslavl,
Ivanovo and Kostroma regions the zone is represented by of sands and sandstones
(usually not exceeding 1 m in thickness, and locally up to 4-4,5 m); eastern part of
Moscow region (Mil’kovo, Eganovo, Lopatino phosphorite quarries) is characterized by
the presence of a broadstone, constituted by phosphatized sandstone and having
thickness 0,3-0,4 m. In Ulyavnovsk and Samara regions Catenulatum zone is
represented mostly by siltstones and sandstones having thickness 1-2 m, and often
with sighnificant amounts of siliceous and carbonate components and also with
numerous phosphorite levels. The index species is known from the trans-Volga area
(Orlovka section, see Kamyshova-Elpat'evskaya et al., 1969) and from the well cores
from the Bolshoi Uzen’ river basin (Kuznetsova et al., 1964). Records of the G.
catenulatum (Fischer) finds in Orenburg region (Sokolov, 1901) did not received the
confirmation so far; according to the opinion of L.A. Yanshin, Garniericaeras was
confused with the genus Sinzovia from the Aptian. Traces of the Upper Volgian are
questionably present in Orenburg region at Obschy Syrt, from where Rozanov (1927)
listed finds of ammonites, characteristic for Fulgens, Catenulatum and Nodiger zones
and originating from a phosphorite conglomerate.

The southernmost point with known Upper Volgian deposits belonging to the
Fulgens or Catenulatum zone, is located in the Northern Kazakhstan (Koi-kara
mountain, ~150 km to the east of Atyrau, see Tikhonovich, 1915; Sokolova, 1939),
from where clays with Craspedites (C.) okensis (d’Orb.) were mentioned. Craspedites
(C.) okensis (d'Orb.) distribution interval at the Russian plate counts approximately 1,5
ammonite zones (upper three biohorizons within Fulgens zone and the whole
Catenulatum zone), and despite wide distribution of this species in the Arctic and its
outstanding historical role in biostratigraphy, establishing a biohorizon based on this
species for the studied region looks inappropriate.

Remarks. N.T. Zonov (1939) and following him |.G. Sasonova and N.T.
Sasonov (Sasonov, 1953; Sasonova, Sasonov, 1967, 1984 etc.) divided the
Catenulatum zone (“Subditus”, according to their nomenclature) into two subzones: the
lower C. okensis zone (with C. okensis (d’Orb.)) and the upper C. subditus — G.
catenulatum zone (with Craspedites subditus (Trd.), C. krylovi Prig., C. subditoides
(Nik.), Garniericeras catenulatum (Fich.)). They indicated that such subdivision is
present in Moscow region and in the Middle Volga region from Ulyanovsk region to
Syzran’ and that it can be traced everywhere. Our data shows that despite C. (C.) ex
gr. okensis appear earlier than C. (C.) subditus (Trd.), they are met throughout the
whole zone, and G. catenulatum (Fischer) accompanies both these species across the
most part of the zone and is absent only in its topmost interval.

1.1.5. Nodiger zone Nikitin, 1884 emend. herein
= 30Ha Subclypeiforme Milashevich, 1881 (pars)

Index species: Craspedites (Trautscholdiceras) nodiger (Eichwald, 1862)
[M]; the lectotype (selected by Mitta, Sha, 2011) is a specimen from Kotelniki section,
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figured by J. Auerbach and H. Frears (1846, pl. VI, fig. 1-3), and recently re-figured in
Mitta, Sha, 2011, fig. 3a,b).

Stratotype not designated; stratotypic area — Moscow city with the adjacent
surroundings and Kostroma region (Kozlovo section on Unzha river).

Characteristics. The lower boundary of Nodiger zone is fixed by the first
appearance of Craspedites (Trautscholdiceras) [M] with weakened sculpture on the
ventral side and well-defined umbilical tubercules, the upper boundary is fixed by the
disappearance of Craspedites (Trautscholdiceras). Definition of the upper boundary
still looks somewhat problematic, because in European Russia there is only one
section known so far with younger strata, but still date by the Late Volgian age (Seltzo-
Voskresenskoe, Yaroslavl region, see Kiselev, Rogov, 2012 and below), and this
section is not studied sufficiently up to now.

In the Nodiger zone garniericeratins (G. subclypeiforme (Milash.) [M] and
microconchs) are rarely met and mostly limited to the lowermost part of the zone. The
only exception are the sections in Ryazan’ region, where garniericeratins are relatively
common until the upper part of the zone.

Included biohorizons. The zone can be subdivided into two subzones,
Nodiger and Milkovensis, the former containing two biohorizons and the latter
containing a single biohorizon, all based on the Craspedites (Trautscholdiceras)
lineage. The last garniericeratins (Garniericeras subclypeiforme (Milash)) are met
throughout the whole zone. The lower biohorizon contains yet undescribed species of
C. (Trautschodiceras), transitional from C. (Craspedites) (see Mitta, Sha, 2011, fig. 2).
Above it typical C. (T.) nodiger (Eichw.) [M] appears. Nodiger subzone is also
characterized by C. (T.) mosquensis (Geras.) [m], C. (T.) pseudonodiger (Schulg.),
Craspedites (Taimyroceras) spp. (including forms, described by A.Yu. Berezin as
Chuvaschites). Nodiger biohorizon also contains C. (T.) parakachpuricus Geras. [M],
C. (T.) kachpuricus (Trd.) [m]. Uppermost milkovensis biohorizon is characterized
mainly by Craspedites (Trautscholdiceras) milkovensis (Eihw.) [M] and C. (T.)
kachpuricus (Trd.) [m].

Geographic range. The distribution of the Nodiger zone is almost
identical to that of the Catenulatum zone (Gerasimov, 1969). It is known from
Kostroma, Yaroslavl, Moscow, lvanovo, Ryazan’, Ulyanovsk and Samara regions,
recently was also discovered in Chuvash republic (Berezin, 2008). At the north of its
area (to the north of the Ulyanovsk region) it is represented by sands and siltstones
with thickness from 1-2 m to over 30 m (in Moscow and Yaroslavl regions). At the
south of Ulyanovsk region and in Samara region the deposits of the zone are
represented by silicified siltstones with numerous beds of phosphorites, especially
abundant in the top of the succession. The zone possibly presents in North
Kazakhstan: reworked finds of “Olcostephanus nodiger” were mentioned from
Chaptakul valley (Bajarunas, 1916).

Remarks. For this interval, like for the underlying Catenulatum zone, several
index species, representing Garniericeratinae and Craspeditinae, were offered. K.O.
Milashevich (1881) named the «horizon with Amaltheus subclypeiforme», and several
years later S.N. Nikitin (1884) established Nodiger zone. Like in case of Catenulatum
zone, in the old papers published during the late XIX century two index species were
used for zone designation: S.N. Nikitin (1888) called this interval «the horizon with
Olcostephanus nodiger, Oxynoticeras subclypeiforme», while A.P. Pavlow — «zone
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with  Oxynotyceras subclypeiforme and Olcostephanus nodiger», «zone with
Olcostephanus nodiger and Oxynotyceras subclypeiforme» (Paviow, 1889), «zone with
Olcostephanus (Craspedites) nodiger, C. kaschpuricus and Oxynotyceras
subclypeiforme» (Pavlow, Lamplugh, 1892) or «zone of Craspedites kaschpuricus and
Oxynoticeras subclypeiforme» (Pavlow, 1896). Later and especially after the
publication by Rozanov (1909), who established subzones (lower Nodiger and upper
Milkovensis), the species Craspedites (Traurscholdiceras) nodiger (Eichw.) became
the common index for the whole zone, while “Subclypeiforme zone” was mentioned
only rarely (e.g. Zonov, 1937; Somov, 1939). Alternative indexes were used for the
subzones: P.A. Gerasimov (Gerasimov, Mikhailov, 1966) used subdivision into
Mosquensis and Nodiger subzones, |.G. Sasonova and N.P. Sasonov (1967) — into
Subclypeiforme-Nodiger and Kachpuricus-Tolijense subzones.

Currently C. (Trautscholdiceras) nodiger (Eichw.) seems to be preferable index
species, despite it was introduced later than G. subclypeiforme (Milash.). The reasons
are as follows: (1) unlike in the lower part of the Upper Volgian, garniericeratins are
rarely met (in the upper subzone they are represented by single finds or totally absent);
(2) infrazonal subdivision of zone is based on C. (Trautscholdiceras) lineage; (3) G.
subclypeiforme (Milash.) was used as the index for layers (Casey et al., 1977;
Mesezhnikov, 1984) or subzone (Bogdanova, Lobacheva, 1994) defining the interval at
the base of the Ryazanian at the Russian plate. Despite I.G. Sasonova and N.T.
Sasonov (1984) and later V.V. Mitta (Mitta, Sha, 2011), who studied Ryazanian in its
stratotypic region (Ryazan’ region), have shown that after all Garniericeras is met
separately of Riasanites and originate from the uppermost Volgian, using the same
index for the terminal Jurassic and for the earliest Cretaceous can lead to confusion.

1.1.6. Singularis zone Kiselev, 2003

Index species: Volgidiscus (Volgidiscus) singularis Kiselev, 2003 [m] (p.
60, pl. 26, fig. 4-5).

Stratotype: the quarry nearby Seltzo-Voskresenskoe (Kiselev, 2003), bed 2.
Originally this interval was called “layers with V. singularis”, but considering the fact
that recently new sections were discovered (unpublished data of D.N. Kiselev) with
definite position of Volgidiscus finds above the last Craspedites (Trautscholdiceras),
the rank of the unit can be raised up to zonal.

Further subdivision. At least two different ammonite assemblages,
originating from the strata above the Nodiger zone of the Upper Volgian Substage, are
known. Both of them are geographically restricted to the localities in Yaroslavl region
and can be placed within Singularis zone. Singularis biohorizon, characterized by
Volgidiscus is known only in its stratotype. It seems that the ammonite complex,
originating from erratic boulders found in Yaroslavl region by A.A. Shkolin, has very
similar age. This latter complex contains Volgidiscus (Volgidiscus) with characteristic
very weak sculpture on the shell (Volgidiscus (V.) pulcher (Casey, Mesezhn., Schulg.):
Shkolin, Rogov, 2012, pl. 80, fig. 2) and associated Schulginites cf. pseudokochi
Mesezhn. (loc. cit., pl. 80, fig. 3). Remarkably, the rock of boulders looks essentially
similar to the sandstones from Seltzo-Voskresenskoe, being different only by some

21



JURASSIC-CRETACEOUS BOUDARY IN THE MIDDLE VOLGA AREA

lighter colour and finer grain size. Ammonites, similar to Volgidiscus (V.) pulcher
Mesezhn. et al. were also met in the uppermost part of the Volgian succession in
Ogarkovo section located at Unzha river (Mitta, 2015, pl. I, fig. 3).

Geographic range. Only in stratotype and from the erratic boulders, both
in Yaroslavl region.

Remarks. There are also finds of Chetaites chetae Schulg., characterizing the
terminal Volgian interval, which is yet unknown in exposures. These ammonites are
found in Yaroslavl region (Mostovo: Kiselev et al., 2012, pl. 53, fig. 2-3) and are also
known from Ryazan’ region (undescribed specimen from the collection of Moscow
Children’s Ecological and Biological centre).

I1.2. RYAZANIAN STAGE

Historically the base of the Ryazanian Stage was defined in its type area by first
appearance of Riasanites (Mesezhnikov, 1984). In the Arctic the base of Ryazanian is
fixed by the appearance of Praetollia and Chetaites sibiricus Schulg. Praetollia is not
confidently known from the European Russia, and the only figured specimen of
Chetaites sibiricus Schulg. (Mitta, Sha, 2011, pl. lll, fig. 7) differs markedly from the
Siberian specimens by higher branching coefficient accompanied by smaller size of the
shell, thus probably not belonging to the genus Chaetaites. Besides the above, this
specimen originates from the heavily condensed interval and its position within the
established infrazonal sequence is not clear.

Data on the structure of the lower part of the Ryazanian and on ammonite
distribution in it are controversial (Mesezhnikov, 1984; Casey et al., 1988; Mitta, 2007;
Mitta, Sha, 2011). However, it can be credibly stated that the lowermost Ryazanian
does not contain any ammonites of Tethyan origin.

1.2.1. Rjasanensis zone Nikitin, 1888

Index species: Riasanites rjasanensis (Nikitin, 1888); lectotype (selected in
Mitta, 2008): specimen No. 1/81 (Museum of the National Mineral Resources
University, Saint-Petersburg), figured in: Nikitin, 1888, pl. |, fig. 1; Ryazan region,
Staraya Ryazan’.

Stratoty pe: right bank of Oka river nearby Chevkino village.

Characteristics. Lower and upper boundaries of the zone are defined by
the full range of the genus Riasanites. The Rjasanenesis zone is characterized by the
presence of numerous ammonite taxa of Tethyan origin, like Riasanella, Malbosiceras,
Mazenoticeras, Subalpinites, Neocosmoceras and some other, co-occuring with Boreal
genera Hectoroceras, Surites, Externiceras. Several well-defined ammonite complexes
can be traced within the zone (Casey et al., 1977; Mesezhnikov, 1984; Baraboshkin,
1999; Baraboshkin, 2004a,b; Mitta, 2005, 2007; Mitta, Sha, 2011). Due to fragmentary
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nature of the sections and our poor knowledge on many of them paleontological
charastristics, succession and stratigraphical distribution of these complexes remain
the object for discussion.

Further subdivision. E.Yu. Baraboshkin (1999) proposed subdivion of
the zone into Hectoroceras kochi and Transcaspiites’ transfigurabilis subzones, and
some later — into Subrjasanensis, Kochi and Transfigurabilis subzones (Baraboshlin,
2004a,b).

More recently the same interval was re-studied by V.V. Mitta. In 2007 he
established 5 ammonite complexes within the zone (Mitta, 2007): (1) Hectoroceras
tolijense, (2) Hectoroceras kochi, (3) Riasanites swistowianus, (4) Riasanites
rjasanensis, (5) Transcaspiites transfigurabilis. But during the next year he subdivided
the Riasanensis zone into two separate zones — Kochi and Rjasanensis s.s., the latter
with the following three complexes, listed up-section (Mitta, Bogomolov, 2008; Mitta,
Sha, 2011):

“swistowianus”.  Riasanites swistowianus (Nik.), R. rasanensis (Nik.),
Dalmasiceras crassicostatum Djanelidze (in our opinion, this determination
is erroneous), Malbosiceras sp., Subalpinites aff. fauriensis Mazenot,
Mazenoticeras cf. urukhense Kalacheva et Sey, Riasanella spp.,
Pseudocraspedites bogomolovi Mitta, Praesurites sp.

‘riasanensis”. Riasanites rjasanensis (Nik.), R. swistowianus (Nik.), Subalpinites
krischtafowitschi Mitta, Malbosiceras sp., Mazenoticeras sp., Praesurites
nikitini (Gerasimov) em.Mitta, Pseudocraspedites bogomolovi Mitta, P.
craspeditoides Girmounsky, Hectoroceras cf. kochi Spath.

‘transfigurabilis”. Transcaspiites transfigurabilis (Bogosl.), Riasanites rjasanensis
(Nik.), R. rulevae (Mitta), R. maikopensis (Grig.), Pronjaites cf./aff.
bidevexus (Bogosl.), Externiceras, Gerassimovia, Borealites, Caseyceras,
Surites.

Index species, designated for the first two complexes listed above can not be
considered suitable, as they are met together in both complexes, despite their
frequency is different.

As Ryazanian deposits are always heavily condensed and still poorly studied,
there is high probability of errors while making so detailed subdivision. For this reason,
in the present paper we re-appeal to E.Yu. Baraboshkin’s older scheme (1999) with
two-folder subdivision of Rjasanensis Zone.

Geographic range. In Moscow, Ryazan’, Kaluga and Tula regions the
Rjazanensis zone is represented mainly by sands and sandstones (often
phosphatised) with thickness up to 2,5 m or by a bed of phosphorite pebbles (up to 5-
15 cm). In Samara region (Kashpir) and at the south of Ulyanovsk region (Mar’evka)
zone is represented by sands and opoka-like sandstones with thickness up to 2 m,
with a single bed of organic-rich shales in the lower part of the succession found in
Kashpir. In Sura river basin the zone is represented by phosphorite conglomerate
having thickness up to 0,4 m (Sasonova, 1977). So, the total thickness of the zone is
small over the whole area of its distribution. In Yaroslavl region and at the north of

"We do not share the opinion by V.V. Arkadiev (2009) who places Transcaspiites transfigurabilis to the
genus Neocosmoceras
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Ulyanovsk region characteristic ammonites of Rjasanensis zone are known only as re-
worked elements in younger strata.

Remarks. S.N. Nikitin (1888), who designated the «layers with Hoplites
rfasanensis», misunderstood their stratigraphic position and correlated this unit with
Middle Volgian Virgatus Zone (according to recent understanding). The age of the unit
was later corrected by N. Krischtafowitsch (1892) and N.A. Bogoslowsky (1895).

II.2.1a. «Kochi» subzone Spath, 1952

Index species: Hectoroceras kochi Spath, 1947. Holotype — Spath, 1947,
pl. |, fig. 2, Jameson Land, East Greenland, exposure no. 313.

Stratotype not designated. Stratotypic region of Kochi zone — Jameson
Land, East Greenland. Horizon with Hectoroceras kochi (Spath, 1952) was offered to
have a zonal rank (Saks, Shulgina, 1962). In this case the following reference section
can be designated: 1) prospecting pits along the left bank of Cheta river, 2 km
downstream of Bukatyi stream, exposure no. 2, bed 4; 2) Levaya Boyarka river,
exposure no. 1 located 0,5 km upstream the estuary and esposure no. 2, beds 1-3
near the junction point of Levaya and Pravaya Boyarka rivers (Baraboshkin, 2004b).

Remarks. V.V. Mitta (Mitta, Sha, 2011) offered to distinguish the Kochi zone in
the base of the Ryazanian, with two biohorizons — folijjense wn kochi. However, the
lower and upper boundaries of this zone do not coincide with those in the Arctic (the
Kochi zone there is defined by the distribution range of Hectoroceras s. str.).
Stratigraphic position of “folijense faunisitic horizon” remains unclear. The index
species of this biohorizon can be met both in the terminal Volgian and lowermost
Ryazanian within sections located at Nether-Polar Urals. All the specimens, which
were available to V.V. Mitta (2007, pl. 1, fig. 2-5), originate from A.P. Pavlow’s
collection and their precise positions within the sequence are not known. It is supposed
that they may come from the “bed 2b” of the Kuz'minskoe section, where no
ammonites were found by any subsequent authors (Mitta, Sha, 2011). 1.G. Sasonova
and N.T. Sasonov (Sasonov, 1953; Sasonova, Sasonov, 1967, 1984) mentioned S.
tolijense (Nik.) from the ammonite complex of Nodiger zone in Kashpir section.
However, neither materials of authors, which have been collecting there through many
years, nor other numerous collections from the Nodiger zone of the same locality do
not confirm the presence of mentioned species. Taking into consideration the finds of
Shulginites together with Volgidisus in the erratic boulders in Yaroslavl region,
uppermost part of the Upper Volgian may contain a biohorizon, characterized by
Shulginites and Volgidiscus. This horizon should be included into the Volgian
sequence, however, the existence of separate interval with Shulginites in the
lowermost Ryazanian of the Russian plate is also possible.

Unlike questionable “folijense biohorizon”, the position of kochi biohorizon (Mitta,
2007) within the lower part of the Ryazanian is fully evident. It is characterized mainly
by ammonites of Boreal origin (besides index species, the complex includes
Praesurites and/or Pseudocraspedites: see Mitta, 2007), however, according to the
data by Mesezhnikov et al. (1979b) and our observations, first Riasanites, including R.
rjasanensis, appear below. Hectoroceras finds were repeatedly mentioned from the
overlying part of the Ryazanian (Casey et al., 1977 and later publications), but they
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possibly represent different species (Mitta, Sha, 2011). These forms may be close to
“peculiar Hectoroceras indet.”, mentined by S.N. Alekseev (1984) from the upper
subzone of Kochi zone.

To conclude, the subdivision of “Kochi” subzone into biohorizons now looks
precocious. Accodring to the opinion of E.Yu. Baraboshkin (1999), “Kochi” interval at
Russian plate correlates with the middle part of Kochi zone in the Arctic. The range of
Kochi subzone at the Russian plate is certainly narrower, than that in any Siberian
(Alekseev, 1984) or Pechoran (Mesezhnikov et al., 1979a) sections. One-by-one
correlations of the sections in these regions, with consideration to Surites complexes,
leads to the conclusion that Borealites constans and Surites (Caseyiceras)
praeanalogus subzones (together constituing the whole interval of mass occurrence of
H. kochi) should be correlated with “Kochi” subzone at Russian plate (Baraboshkin,
2004Db).

Geographic range. The deposits of the subzone are known from Moscow
region (nearby Voskresensk) and Ryazan’ region, where they are represented by
phosphatized sandstone of negligeable (first cm) thickness. Hectoroceras was also
found in Kashpir by M.A. Rogov.

[1.2.1b. Transfigurabilis subzone Mesezhnikov et al., 1979

Index species: Transcaspiites transfigurabilis (Bogoslovsky, 1897)
(Hoplites transfigurabilis: Bogoslovsky, 1897, p. 99, pl. VI, fig. 3).

Stratotype: not designated. The potential lectostratotype is the section
Chevkino in the Ryazan’ region (beds 2-4: Mesezhnikov et al., 1979b), fixing upper
boundary of the subzone and the section Kuz’'minskoe-1 (bed 6, ibid.), fixing its lower
boundary.

Characterisitics. The thickness of the subzone normally does not exceed
0,5 m, it is represented by quartz-glauconitic sandstones with phosphorite pebbles.
The lower boundary is fixed by the first appearance of zonal index and by
disappearance of Hectoroceras kochi, the upper boundary — by first appearance of
Surites tzikwinianus and S. subtzikwinianus together with disappearance of Tethyan
ammonites (Riasanites, Transcaspiites).

Ammonites: Transcaspiites transfigurabilis; the complex also includes
Riasanites rjasanensis, Riasanites swistowianus, Surites spp., Surites (Caseyiceras)

spp.
Geographic range. The subzone can be traced into the sections located
at Mangyshlak and Northern Caucasus (Baraboshkin, 2004b).

R emarks. Originally (Mesezhnikov et al., 1979b) the subzone was established
as “layers with”, and later Mesezhnikov (1984) replaced it with Riasanites rjasanensis
and Surites spasskensis zone. This replacement seems to be disadvantageous,
because (1) Spasskensis Zone was established before, and was differently understood
by different authors (Pavlow, 1907; Gerasimov, 1959; Sasonova, Sasonov, 1967 etc.);
(2) Transfigurabilis subzone has a good potential for correlation with Tethyan sections;
(3) the upper boundary of Transfigurabilis subzone is easier to fix, because this level is
marked by disappearance of Tethyan ammonites. In Boreal sequences it can
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correspond with Surites (Caseyiceras) analogus zone, as index species of the latter is
present in Transfigurabilis subzone in Ryazan’ region sections (Mesezhnikov et al.,
1979b).

I1.2.2. Tzikwinianus zone Gerasimov, 1971

Index species: Surites tzikwinianus (Bogoslowsky, 1896); holotype by
monotypy: Bogoslovsky, 1896, pl. Il, fig. 6, Ryazan region, Chevkino (=Tsikvino in N.A.
Bogoslowsky, 1896).

Stratotype: right bank of Oka river, exposure nearby Chevkino village
(Mesezhnikov et al., 1988).

Characteristics. The thickness of the zone usually does not exceed 2-2,5 m. The
lower boundary is fixed by the appearance of the zonal index and of S.
subtzikwinianus, the upper boundary — by the appearance of Peregrinoceras albidum.

Ammonites. Ammonite complexes of the Tzikwinianus zone are insufficiently
known (Mitta, Bogomolov, 2008). The zone is characterized by Surites ex gr.
tzikwinianus (Bogosl.), Surites (S.) kozakowianus (Bogosl.), Bojarkia spp. and Central
Russian species of Peregrinoceras (P. pressulum (Bogosl.), P. subpressulum
(Bogosl.)).

Geographic range. In Moscow region the zone is represented by silts
with phosphorite nodules having thickness up to 0,2 m, in Ryazan’ region — mainly by
sands and sandstones with maximum thickness up to 2,5 m, usually 0,2-0,3 m
(Mesezhnikov, 1984). In Samara region (Kashpir) and at south of Ulyanovsk region
(Mar'evka) the zone is represented by sands and opoka-like sandstones with
phosphorite nodules, having thickness less than 1 m. In the Sura river basin the zone
is represented by calcareous limestone 0,8-1,2 m thick (Sasonova, 1977). In Kostroma
region (Mitta, 2015) the zone is represented by sandy clays up to 0,3 m thick.

Remarks. Several index species were introduced over the last century for the
upper part of the Ryazanian above the Riasanites distribution interval. First A.P.
Pavlow (1895) established “Olcostephanus stenomphalus zone” in the Kashpir section
between the Valanginian and Upper Volgian Substage (according to the recent
comprehension), but later used another unit, Olcostephanus spasskensis zone for the
same interval (Paviow, 1901). Later Rjasanensis and Spasskensis zones became
generally accepted (Mesezhnikov, 1984). However, both names introduced by A.P.
Pavlow can not be considered prosperous: Surites spasskensis (Nik.) is met mostly
within the upper part of Rjasanensis zone and “Surites” stenomphalus (Pavl.) (like S.”
simplex (Bogosl.), proposed as index species for the upper subzone of the
Spasskensis zone) is characteristic for the lowest Valanginian as well. According to the
opinion of V.I. Bodylevsky (1967) lectotype of Olcostephanus simplex Bogosl.
(Bogoslovsky, 1902, pl. XVI, fig. 6) should be re-classified as Temnoptychites. For
these reasons, the zonal index Surites tzikwinianus (Bogosl.), introduced by P.A.
Gerasimov (1971), looks preferable for the designation of the interval.
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11.2.3. Albidum zone Casey, 1973

Index species: Peregrinoceras albidum Casey, 1973; holotype: GSM.
Zm3819, Casey, 1973, pl. 10, fig. 8a-b, Lincolnshire, upper Spilsby sandstones,
Biscathorpe Wold gravel pits.

Stratotype not designated. Stratotypical area — East England, Norfolk
(Casey et al.,, 1988). The potential lectostratotype is the sequence of the well core
nearby Spilsby town, beds 10-12 (Casey, 1973, p. 202).

Characteristics. The thickness of the section does not exceed 0,1-0,3 m
as a rule. The lower boundary is fixed by the appearance of the index species. The
upper boundary is conventional: despite it should be fixed by appearance of
Valanginian ammonites, in particular, Pseudogarnieria, in Kashpir reference section it
is established by the appearance of Nikitinoceras because of the hiatus at the
Ryazanian/Valanginian boundary. It can be only stated that the zone is dominated by
Peregrinoceras, accompanied by more rare finds of Bojarkia.

Geographic range. In Moscow district the zone is represented by silty
clays (up to 0,1 m), in Samara region (Kashpir) and at south of Ulyanovsk region
(Mar’evka) — by sands and opoka-like sandstones with numerous phosphorite nodules
(0,1-0,3 m thickness).

Remarks. After find of Peregrinoceras aff. albidum Casey in the terminal part
of the Ryazanian in Kashpir section it was presupposed that Albidum zone “in the
future ... will be established in the deposits of the Russian ravine, too” (Casey et al.,
1977, p. 25). Later interval with these ammonites was distinguished above the
Tzikwinianus zone as «layers with P. aff. albidum» (Mesezhnikov et al., 1979a). Casey
et al. (1977) mentioned that in the most complete sections Tzikwinianus zone can be
subdivided into two horizons, upper of which is characterized by the presence of P. aff.
albidum, although M.S. Mesezhnikov (1982) already wrote about “Albidum zone”
before.
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ll.
DESCRIPTION OF THE REFERENCE SECTIONS

I11.1. GORODISCHI (N 54°34°55", E 48° 24°56")

Gorodischi (formerly spelled Gorodische) secton is located on the right bank of
Volga river approximately 25 km to the north of Ulyanovsk city (Fig. 2). The exposure
is located in the river brink and contains the sequence of Upper Kimmeridgian —
Hauterivian age, with slight inclination to the south. That results in the presence of rock
of Late Kimmeridgian — Middle Volgian age immediately under Gorodischi village,
while to the south younger deposits gradually appear. This exposure, discovered at the
end of XVIII century (Lepekhin, 1771: p. 307-310; Pallas, 1771, p. 118-120), is the one
of best-studied Jurassic succession over European Russia. During two different
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Fig. 2. Location of described sections
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International Geological Congresses, held in Russian Empire and USSR (Saint-
Peterburg, 1897; Moscow, 1984) and International Colloquium on the Jurassic/
Cretaceous boundary (Novosibirsk, 1977) this section was among the main objects of
geological excursions. In 2010 the locality was visited again by the participants of the
conference “Cretaceous system of Russia...” (Baraboshkin, Blagoveschensky, 2010).
In 1964 the extended session of the Bureau of the Jurassic commission of
Interdepartmental Stratigraphical Committee (ISC) of Russia proposed to establish
Gorodischi section as lectostratotype of the Volgian Stage, and shortly after P.A.
Gerasimov and N.P. Mikhailov (1966) published its description, compiled according to
the ISC “Guideline for study and description of stratotypes and reference sections”.
Over the last decades, there were detailed studies of ammonites (Mikhailov, 1964;
Mesezhnikov et al., 1977; Rogov, 2002, 2010, 2013; Kiselev, Rogov, 2005),
belemnites (Gustomesov, 1964), foraminifers (Dain, Kuznetsova, 1976), ostracodes
and calcareous nannofossils (Lord et al.,, 1986), radiolarians (Vishnevskaya,
Baraboshkin, 2001), palynology (Riding et al., 1999; Smith, 1999; Smith, Harding,
2004; Harding et al., 2011) and ichthyosaur remains (Efimov, 1998, 1999a,b). Recently
some data on oxygen stable isotopes from belemnite rostra (Price, Rogov, 2009) and
on the distribution of clay minerals (Ruffell et al., 2002) were obtained, as well as
petromagnetic (Guzhikov et al.,, 1999; Rogov et al., 2006) and magnetostatigrahic
(Baraboshkin et al., 2015) data. Gorodischi section was recently proposed as a
possible GSSP candidate for the Tithonian (Rogov, 2010) and Secondary Stratotype
Section and Point (SSSP) for the Volgian (Zakharov, 2003).

Above the eroded surface of carbon-rich shale member, dated by pilicensis
biohorizon of Panderi zone (Rogov, 2013) the following succession can be observed
(Fig. 3; PL VIII):

Bed G1. Green sand with yellow leather coats, at the base with phosprhorite
nodules containing re-worked Zaraiskites cf. zarajskensis (Mich.). The
top of the layer has a “softground” appearance. Thickness 0,1-0,3 m.

Bed G2. Greenish sandstone with yellow leather coats, quartz-glauconitic,
bioturbated, uged, with rusty spots over pyrite nodules, with a horizon of
phosphorite pebbles at its base. Matrix contains Virgatites virgatus
(Buch), and phosphorite pebbles in the base — V. gerassimovi (Mitta), V.
virgatus (Buch) (Vishnevskaya, Baraboshkin, 2001). Thickness 0,25-0,5
m.

Bed G3. Rusty sand, changing into uged sandstone, fine-grained, overfilled
with re-deposited phosphorite pebbles, locally forming the conglomerate.
Locally, where pebbles are absent, the sand usually has appearance of
concentrically laminated “balls” of lemon-yellow colour. Phosphorites
often contain re-deposited ammonites Virgatites spp., Lomonossovella
lomonossovi (Vischn.), Dorsoplanites spp. (however underlying sands of
the Virgatus zone and subzone (beds G1 and G2) contain exclusively
Virgatites, according to our observations during 2004-2010). Thickness
0,2-0,3 m.

Bed G4. Grayish-brown fine-grained sandstone, dense, with clear lamination
and small deformed ammonite moulds of Epivirgatites (Biplicioceras)
bipliciformis (Nik.) (PI. 1, fig. 5), E. (B.) ex gr. bipliciformis (Nik.) and
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occasional Lomonossovella sp. Beside this, starting from this layer
onwards and up to bed G5 giant ammonites (“megaconchs”) are
sometimes met, previously classified by most authors as Epivirgatites.
These ammonites are different from true Epivirgatites by huge size of
their shells. They are poorly studied and preliminary identified here as
Titanites spp. Thickness 0,25-0,3 m.

Bed G5. Greenish-brownish-gray fine-grained sand, dense, clearly laminated,
locally replaced by uged sandstone. Ammonites are strongly squashed.
The complex includes Epivirgatites (E.) lahuseni (Nik.) [M], E. (E.) aff.
nikitini (Mich.) [m], Taimyrosphinctes (Udschasphinctes) sp. (very
common), Titanites sp., Lomonossovella sp. Thickness 0,3 m.

Bed G6. Brownish-fulvous silty sand, ferruginized, dense, gradually changing
into smaller sandy nodules. Thickness 0,05-0,1 m.

Bed G7. Greenish-brown fine-grained to silty sand, unclearly laminated, dense,
with two horizons of bun-shaped nodules of uged sandstone, often
overfilled by Buchia shells. The layer often tapers out laterally and has
lenticular appearance. Thickness 0,75 m.

Ammonites are located within 4 intervals:

“a” (0,05-0,1 m) — small nodules of sandstone with undistorted moulds
of ammonites: Epivirgatites (E.) nikitini (Mich.) [m], Kachpurites
praefulgens Kiselev et Rogov sp. nov., in litt. [m] (rarely).

“b” (0,15 m) — lower part of bun-shaped sandstone nodules, overfilled
with crushed ammonite moulds: Epivirgatites (E.) nikitini (Mich.) [m]
(rarely) (PL. 1ll, fig. 1), Kachpurites praefulgens Kiselev et Rogov sp.
nov., in litt [m] (very common) (PI. lll, fig. 4-6).

“c” (0,2-0,25 m) — upper part of bun-shaped sandstone nodules with
deformed moulds of ammonites: Epivirgatites (E.) nikitini (Mich.) (very
rare), Kachpurites laevis Kiselev et Rogov sp. nov. [m], in litt. (very
common), Laugeites mesezhnikowi Kiselev et Rogov sp. nov., in litt. [M],
Subcraspedites sp. (PI. IV, fig. 8), S. sowerbyi Spath, S. cf.
preplicomphalus Swinn., Swinnertonia sp., “Craspedites” sp. nov. [m]

“d” (0,5-0,6 m) — upper horizon of bun-shaped sandstone nodules, with
deformed moulds of ammonites: Kachpurites laevis Kiselev et Rogov sp.

&

<

Fig. 3. Schematic drawing of Gorodischi, Kashpir and Mar’evka sections.

Legend: 1 — bituminous shales, 2 — clays, 3 — silts, 4 — siltstones, 5 — sands, 6 —
sandstones, 7 — phosphorite nodules; geomagnetic polarity: 8 — normal, 9 - reverse.

Abbreviations of stratigraphic units (in order from ancient to younger): Pand. —
Panderi; virgat. — virgatus; biplic. — bipliciformis; lahus. — lahuseni; praef. —
praefulgens; mes. — mesezhnikowi; mur. — muravini; ten. — tenuicostatus; cher. —
cheremkhensis; sub. — subfulgens; inv. — inolutum; caten, Cat. — catenulatum; Nod. —
Nodiger; aff. nod. — aff. nodiger; milk. — milkovensis; Tzikw. — Tzikwinianus, Albid. —
Albidum; Ban. — Valanginian.

The rock coloration in lithological columns approximately corresponds with their natural
colours.
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nov., in litt. [m], Laugeites muravini Kiselev et Rogov sp. nov., in litt. [M]
(PL. 1V, fig. 7), Taimyrosphinctes sp. (PI. IV, fig. 6).

Bed G8. Gray silt, looking darker than underlying layer, with numerous buchias
and belemnites. The lower boundary is indistinct, transition from the
underlying layer is gradual. Thickness 0,2-0,22 m.

Bed G9. Gray sand with greenish gradation, with numerous phosphorite
nodules containing Kachpurites ex gr. cheremkhensis Mitta et al. [M], K.
aff. fulgens (Trd.) (rarely) (PI. V, fig. 4), Craspedites (C.) praeokensis
Rogov sp. nov., in litt. [M]., C. (C.) okensis (d'Orb.) [M]., C. (C.) ex gr.
nekrassovi Prig. [m]. Thickness 0,1-0,12 m.

Bed G10. Gray to dark-gray silt of banded apppearance (by lenses of beige-
gray colour), with rare Craspedites (C.) okensis (d’Orb.) [M]. Thickness
0,13 m.

Bed G11. Sand, locally replaced by uged sandstone (forming a lenticular
“broadstone”), with numerous phosphorite nodules. In the upper part the
density grows. The bed contains abundant Craspedites (C.) okensis
(d’Orb.) [M]. and relatively rare C. (C.) cf. subditus (Trd.) [M].,
Garniericeras catenulatum (Fisch.) [M]. Thickness 0,25 m.

Bed G12. A broadstone, consisting of dark-gray nodules of phosphatized
sandstone and phosphorites, with rare Craspedites (Trautscholdiceras)
parakachpuricus Geras. [M]. It is possible that from this bed originates
Nikitinoceras mokschensis (Bog.) find, often cited in literature
(Vishnevskaya, Baraboshkin, 2001). In the locality Novaya Beden’ga,
located ~8 km to the south, from the same bed originates Riasanites cf.
swistowianus (Nik.) (PI. IV, fig. 9). Thickness is up to 0,3 m.

Overlying deposits are represented by black clays, dated by the Upper
Hauterivian Speetoniceras versicolor zone.

lll. 2. KASHPIR (N 53°01°56", E 48°27°'05")

To the south of Syzran’ town nearby Kashpir village, on the right bank of Volga
river from the mouth of Kashpirka creek and approximately up to the southern margin
of Novokashpirsky township, there is a series of outcrops (Fig. 2) exposing Middle
Volgian — Hauterivian deposits. Nearby the mouth of Kashpirka creek also some
outcrops of the Lower Volgian and Kimmeridgian are available. Currently the best
exposed outcrop is located nearby the boat station, and its succession is somewhat
different from that of any exposures to the north, mainly by the structure of Nikitini zone
and of the lowermost Ryazanian (see descriptions below). First data on the Jurassic
and Cretaceous strata nearby Kashpir were obtained through the same expedition,
which discovered the Mesozoic nearby Gorodischi (Lepekhin, 1771, p. 344-345;
Pallas, 1771, p.172-175). Kashpir section also was an object of geological excursions
in frames of two International Geological Congresses held in Russia, and |.G.
Sasonova and N.T. Sasonov proposed it as a stratotype of Kashpurian Stage. The
sequence is detailly studied in ammonites (Gerasimov, 1969; Casey et al., 1977,
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Rogov, 2013; Morov, 2014), belemnites and bivalves (Gerasimov, 1969; Dzyuba et al.,
2015; Urman et al.,, 2015). There are also some available data on calcareous
nannofossils (Kessels et al., 2003) and palynology (Riding et al., 1999; Smith, Harding,
2004; Harding et al., 2011; Pestchevitskaya et al., 2011), some geochemical data on
the organic-rich shales of the Panderi zone (Riboulleau et al., 2001 and some other)
and stable oxygen isotopes from belemnite rostra (Grocke et al., 2003). Over the last
decade paleomagnetic data were also obtained (Molostovsky, Yeremin, 2008;
Baraboshkin et al., 2015). The succession described below is based on exposures
located nearby the Kashpirka creek mouth and nearby the boat station.

On the eroded surface of bituminous shales, representing regularis biohorizon of
Middle Volgian Panderi zone (Rogov, 2013), the following sequence can be observed
(Fig. 3; PL. XI):

Bed K1. Green quartz-glauconitic sandstone, bioturbated, with brown and
fulvous phosphorite pebbles, with cavities filled by green sand and
ferruginized patchers. Lower part also contains pyrite nodules, and
dense nodules of darker sandstone. The boundary with underlying strata
is irregular, with Thalassinoides burrows (up to over 1 cm thick) filled
with green sand. Phosphorite pebbles contain Dorsoplanites panderi
(d’Orb.) and Zarajskites scythicus (Vischn.); the matrix contains
Virgatites spp., including forms (in the top), characteristic for the
Rosanovi subzone. The top is eroded and ferruginized. Thickness
0,11m.

Bed K2. Greenish-gray bioturbated phosphoritic sandstone, ferruginied at
weathered surfaces, with V. cf. sosia (Vischn.) in the base. Thickness
0,1 m. To the south, in the exposure nearby the boat station, the
thickness of this layer (dark-green glauconitic sandstone with
phosphorite levels) increases up to ~ 0,5 m. Ammonites are mostly
represented by crushed moulds. In the interval 0-25 cm above the base
there are Epivirgatites (Biplicioceras) bipliciformis (Nik.), Titanites sp.
(PL. 1l, fig. 1), above it (starting from the level 30 cm above the base and
up to the top of the bed) - Epivirgatites (E.) lahuseni (Nik.),
Taimyrosphinctes spp. (Pl. 1, fig. 4), Paracraspedites sp., Titanites sp.
From this layer also originates the holotype of Lomonossovella sergii
Casey et Mesezhnikov.

Bed K3. Greenish-gray fine-grained sandstone, ferruginied at weathered
surfaces, with numerous phosphorite nodules and belemnite rostra,
ammonites: Epivirgatites nikitini (Mich.) [m] (PI. lll, Fig. 3), E. aff.
lahuseni (Nik.) [M] (PL. Ill, Fig. 7), Kachpurites praefulgens Kiselev et
Rogov sp.nov. in litt. [m] (very rare) (PI. lll, Fig. 2), Epilaugeites cf.
vogulicus (llov.) (PI. 1, Fig. 3). Thickness 0,12 m.

Bed K4. Dark gray sandstone with greenish gradation, locally brown, with
nodules of gray phosphatized sandstone, with Kachpurites tenuicostatus
Rogov sp.nov. in litt. [M] (PI. IV, Fig. 1), K. fulgens (Trd.) [m],
Craspedites (C.) praeokensis Rogov, sp.nov. in litt. [M] (PI. IV, Fig. 2).
The bed overlies the deposits below with discontinuity, marked by
weathered belemnites in the base. Thickness 0,3 m.
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Bed K5. Gray-brown opoka-like siltstone, dense, colour is somewhat darker in
the lower part. The jointing changes from thin-slabby in the upper part to
thick-slabby with bioturbations near the base. In the middle part of the
layer light calciferous spots sized 5x5x1 cm are present. The overlying
bed K6 superposes with discontinuity. Ammonites: Kachpurites
cheremkhensis Mitta et al. [M]. K. subfulgens (Nik.) (Pl. V, Fig. 5), K. aff.
fulgens (Trd.) [m]. Nearby the top K. involutum Rogov sp.nov. in litt. [M]
were met. Among craspeditins, only Craspedites (C.) okensis (d’Orb.)
[M] and C. (C.) nekrassovi Prig. [m] are present (PI. IV, Fig. 5; PL. V,
Fig. 1). Thickness 0,3-0,35 m.

Bed K6. Gray-fulvous opoka-like siltstone, with ferruginized weathered
belemnite rostra, with rare Craspedites (C.) okensis (d’Orb.) [M],
Kachpurites aff. fulgens (Trd.). Thickness 0,05-0,1 m.

Bed K7. Gray calcareous opoka-like sandstone. Lower 0,15 m are not dense,
while the upper part is dense, with numerous Buchia shells. In the lower
5 cm interval there is a find of Kachpurites involutum Rogov sp.nov. in
litt., in the above part Garniericeras catenulatum (Fisch.) appears. Also
were met: Craspedites (C.) okensis (d’Orb.) [M] (PI. V, Fig. 5) and C.
(C.) subditus (Trd.). Thickness 0,4 m.

Bed K8. Gray sandy opoka-like siltstone with ferruginized base and numerous
light phosphorite nodules, with Craspedites (C.) okensis (d’Orb.) [M], C.
(C.) subditus (Trd.), Garniericeras catenulatum (Fisch). Thickness 0,4 m.

Bed K9. Gray calcareous opoka-like sandstone, locally yellow, dense. Lower
0,4 m contain numerous Craspedites (C.) subditus (Trd.) [M],
Garniericeras cf. subclypeiforme (Milash.) (at the base — G. catenulatum
(Fisch.) (P1. V, Fig. 7)). Starting from the level 0,3 m above the base,
within the horizon of phosphorites containing Craspedites (C.) cf.
subditus (Trd.) [M] one more species, Craspedites (Mosquites) ex gr.
pseudonodiger Schulg. / mosquensis Geras. [m] can be met. Thickness
1m.

Bed K10. Gray calcareous opoka-like sandstone with a horizon of phosphorite
nodules at the base, with Craspedites (Mosquites) mosquensis Geras.
[m], C. (Trautscholdiceras) aff. nodiger (Eichw.) [M], Garniericeras
subclypeiforme (Milash.). Thickness 0,25 m.

Bed K11. Gray calcareous opoka-like sandstone with a horizon of phosphorite
nodules at the base and at levels 0,3 and 0,5 m above the base, with
Craspedites (Mosquites) mosquensis Geras. [m], C. (Taimyroceras) sp.
(PI. VI, Fig. 1), C. (Trautscholdiceras) nodiger (Eichw.) [M], C. (T.)
parakashpuricus, C. (T.) kashpuricus (Trd.) (PI. VI, Fig. 2) [m],
Garniericeras subclypeiforme (Milash.) (PI. VI, Fig. 8). Thickness 0,65
m.

Bed K12. Gray (up to dark gray) calcareous opoka-like sandstone with
numerous phosphorites. Among ammonites Craspedites
(Trautscholdiceras) milkovensis (Strem.) and C. (T.) kachpuricus (Trd.)
markedly dominate, while finds of Garniericeras subclypeiforme
(Milash.) are rare. Thickness 0,15-0,25 m.

34



[1.2. KASHPIR

Bed K13. Yellowish-gray opoka-like sandstone, locally tapering off. Thickness
isup to 0,1 m.

Bed K14. Yellowish-brown bituminous shale, gray in the upper part, with
extremely rare Riasanites cf. jasanensis (Nik.). Thickness 0,15-0,3 m.

Bed K15. Yellowish-gray opoka-like sandstone with a horizon of phosphorite
nodules in its base. Thickness 0,3 m.

Bed K16. Yellowish-gray opoka-like sandstone, dense, with numerous Buchia
shells. At the base of the bed Riasanites cf. rjasanensis (Nik.) and
Hectoroceras sp. were found, slightly above it — Borealites sp. and
Surites sp. Thickness 0,25 m.

Bed K17. Yellowish-gray opoka-like uged sandstone, with a horizon of
phosphorite nodules in its base. Thickness 0,25 m.

Bed K18. Yellowish-gray opoka-like sandstone with numerous Buchia shells
and scattered phosphorite nodules in the upper half. At the base
Borealites sp. and Surites sp. were met. Thickness 0,3 m.

Bed K19. Yellowish-gray opoka-like uged sandstone with a horizon of
phosphorite nodules in its base. Thickness 0,1 m.

Bed K20. Yellowish-gray opoka-like sandstone, dense, with numerous Buchia
shells. In the middle part of the layer Surites sp. and Bojarkia sp. were
found. Thickness 0,2 m.

Bed K21. Yellowish-gray clayish opoka-like uged sandstone. In the top
Riasanites cf. rjasanensis (Nik.) (PIl. VI, Fig. 4) was found. Thickness
0,1 m.

Bed K22. Phosphorite conglomerate with Surites sp. Thickness 0,1 m.

Bed K23. Yellowish-gray clayish opoka-like uged sandstone with scattered
phosphorites. Possibly from the scree of this layer originates a single
find of Surites tzikwinianus (Bogosl.) (PI. VIII, Fig. 10), as from very
similar level S. cf. tzikwinianus (Bogosl.) was found (mentioned by O.S.
Dzyuba et al, 2015). Thickness 0,2 m.

Bed K24. Yellowish-gray clayish opoka-like uged sandstone with a horizon of
phosphorite nodules in its base. The nodules contain Bojarkia sp. and
Peregrinoceras albidum Casey. Thickness 0,15 m.

Bed K25. Phosphorite conglomerate, which can be splitted into two sub-beds
separated by glauconite-quartzy sandstones of 0,05 m thick. Lower
phosphorite conglomerate (thickness 0,05-0,1 m) is made of small rolled
phosphorites with accumulations of belemnite rostra — in its base and
remnants of eroded hardground — in the top. Upper phosphorite
conglomerate consists of densely packed phosphorite pebbles, locally
cemented by phosphatic cement of later generations into a broadstone.
The pebbles contain Nikitinoceras syzranicum, N. glaber, N. Igowensis,
N. triptychiformis, N. ribkinianus and other ammonites (Morov, 2014; and
unpublished data by E.Yu. Baraboshkin). The top of the layer is eroded.
Thickness 0,15-0,2 m.

The sequence is covered by silty clays, tentatively dated by the Late Valanginian.
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lll.3. MAR’EVKA (N 53°06°59", E 48°09°'58")

In several ravines located to the south and to the south-east of village Mar'evka
there is a succession of Jurassic — Lower Cretaceous deposits (Oxfordian — Lower
Valanginian). This section was first described by N.T. Sasonov (1957) and later by I.G.
Sasonova and N.T. Sasonov (1967). Recently this section was subjected to the
paleomagnetic study (Molostovsky, Yeremin, 2008), and also stable isotope curves
based on belemnite rostra from the uppermost Volgian were obtained (Price, Rogov,
2009). Below we provide a description of the full sequence, combined from two
exposures located in neighbouring ravines (the first one covers Middle-Upper Volgian
interval, the second — Ryazanian-Valanginian part of succession).

Cross-drifts uncover the following succession (from the bottom to the top; (Fig. 3;
PI. IX-X):

Bed M1. Dark gray bituminous shale with Zaraiskites cf. kuteki Rogov.
Apparent thickness 0,15 m.

Bed M2. Dark gray silty clay with Paviovia sp. Thickness 0,2-0,25 m.

Bed M3. Phosphorite conglomerate with Virgatites gerassimovi Mitta [m], V.
pallasianus (d’Orb.) [m]. Thickness 0,2 m.

Bed M4. Dark gray silt. Thickness 0,07 m.

Bed M5. Dark green sandstone with numerous phosphorite nodules scattered
over the whole interval. Thickness 0,25 m.

Bed M6. Gray sandstone with greenish gradation. At the level 15 cm above the
base there is a well-defined horizon of phosphorite nodules with
Epivirgatites (E.) lahuseni (Nik.) [M] (PI. |, fig. 1), E. (E.) aff. nikitini
(Mich.) [m] (PL. I, fig. 2). Thickness 0,2-0,3 m.

Bed M7. Dark brown bituminous shale with numerous imprints of
Taimyrosphinctes sp.juv., Epivirgatites (E.) cf. lahuseni (Nik.) [M],
Titanites sp. Thickness 0,02 m.

Bed M8. Greenish-bluish-gray sandstone with lenses of bituminous shales,
similar to those in layer M7. Light crey phosphorite nodules are present,
and the base contains belemnite rostra. Thickness 0,1-0,12 m.

Bed M9. Greenish-gray fine grained calcareous sandstone, slightly clayey, of
lighter colour than bed M8, with numerous light gray rolled phosphorite
nodules, with belemnites. Near the base phosphorites have beige
colour. Ammonites: Epivirgatites (E.) aff. lahuseni (Nik.) [M], Kachpurites
laevis Kiselev et Rogov, sp. nov. in litt. [M], Laugeites sp. [M],
“Craspedites” sp. [m]. Thickness 0,05 m.

Bed M10. Dark gray opoka-like siltstone with Kachpurites tenuicostatus Rogov
sp. nov. in litt. [M], K. fulgens (Trd.) [m], Craspedites (C.) praecokensis
Rogov sp. nov. in litt. [M], C. (C.) cf. nekrassovi Prig. [m]. At the base of
the bed Kachpurites cf. evolutus Rogov, sp. nov. in litt. [M] can be met.
Thickness 0,18-0,2 m.
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Bed M11. Gray opoka-like siltstone with belemnite accumulation in its base.
Ammonites: Kachpurites tenuicostatus Rogov sp. nov. in litt. [M] (PI. IV,
fig. 3), K. fulgens (Trd.) [m] (PI. IV, fig. 4), Craspedites (C.) praeokensis
Rogov, sp. nov. in litt. [M], C. (C.) cf. nekrassovi Prig. [m]. Thickness
0,13-0,14 m.

Bed M12. Gray opoka-like siltstone with belemnite accumulations at the base
and in the top, with phosphorite nodules in the top. Lowermost ~5 cm
contain Kachpurites tenuicostatus Rogov sp. nov. in litt. [M], K. fulgens
(Trd.) [m], uppermost 10-15 cm — K. cheremkhensis Mitta et al. [M], K.
aff. fulgens (Trd.). Across the whole bed Craspedites (C.) praeokensis
Rogov, sp. nov. in litt. [M] are found. Thickness 0,3-0,35 m.

Bed M13. Gray opoka-like siltstone with numerous phosphorites in the upper
part. In the base were found: K. cheremkhensis Mitta et al. [M] (PI. V,
Fig. 3), K. aff. fulgens (Trd.), Craspedites (C.) praeokensis Rogov, sp.
nov. in litt. [M], in the top — Kachpurites subfulgens (Nik.) [M]. Thickness
0,1 m.

Bed M14. Light gray sandy saccaroidal spiculite with K. aff. fulgens (Trd.) [m],
Craspedites (C.) okensis (d’Orb.) [M], C. (C.) subditus (Trd.) [M], rare
Craspedites (C.) aff. subditoides (Nik.) [m]. Lower 0,05 m contain
Kachpurites subfulgens (Nik.) [M], above this interval K. involutus Rogov
sp. nov. in litt. [M] (PI. V, Fig. 2) are met. Thickness 0,25-0,27 m.

Bed M15. Gray spiculite, dense, silicified, with phosphorite nodules in its base,
with numerous Buchia shells. Lower part of the bed contains poorly
preserved crushed shells of Kachpurites or Garniericeras (mainly
microconchs). Across the whole interval Craspedites (C.) okensis
(d’Orb.) [M] and C. (C.) subditus (Trd.) [M] are met. Thickness 0,27-0,28
m.

Bed M16. Light gray opoka-like sandstone with numerous phosphorite nodules
in the lowermost 0,1 m and (some more rarely) in the middle part of the
bed (with size ~3 cm). First unequivocal Garniericeras catenulatum
(Fisch.) start from the middle part of the layer, while the lowermost part
still contain forms, similar to Kachpurites. Macroconchs of Craspedites
(C.) okensis (d'Orb.), C. (C.) subditus (Trd.) are common. Thickness
0,45-0,47 m.

Bed M17. Light gray opoka-like sandstone with numerous phosphorite nodules
in its base. Ammonites: Craspedites (C.) okensis (d’Orb.) [M], C. (C.)
subditus (Trd.) [M], Garniericeras catenulatum (Fisch.). Thickness 0,65-
0,7 m.

Bed M18. Light gray opoka-like sandstone, more thin-slabby in comparison
with underlying beds, however, the transition is gradual. In the upper
part of the section levels with phosphorite nodules appear. Craspedites
(C.) subditus (Trd.) [M] (PI. V, Fig. 8), Garniericeras catenulatum
(Fisch.) (neat the base), G. subclypeiforme (Milash.) (in the upper part)
cnos. Thickness 0,5 m.

Bed M19. Light gray glauconite-quartzy, calcareous-siliceous siltstone.
Numerous phosphorite concretions are localized at three levels: at the
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base, in the interval 0,2-0,3 m above the base and within the uppermost
5 cm. Ammonites: Craspedites (C.) subditus (Trd.) [M] (in the lower
part), Garniericeras subclypeiforme (Milash.), C. (Trautscholdiceras) aff.
nodiger (Eichw.) [M] (in the upper part), C. (Mosquites) mosquensis
Geras. [m]. Thickness 0,5 m.

Bed M20. Light gray glauconite-quartzy, calcareous-siliceous siltstone,
becoming thick-slabby in its upper part. The level at 0,2 m above the
base contains phosphorite nodules. Ammonites are represented by
numerous Craspedites (Mosquites) mosquensis Geras. (Pl. VI, Fig. 4) /
aff. mosquensis Geras. [m] (PI. VI, Fig. 3), C. (?M.) pseudonodiger
Shulg. [m], some more rare are C. (Trautscholdiceras) aff. nodiger
(Eichw.) [M], Garniericeras subclypeiforme (Milash.). Thickness 0,6-0,63
m.

Bed M21. Calcareous opoka-like quartz-glauconitic sandstone, thin-slabby,
with phosphorites in its base. Ammonites: Craspedites (Mosquites)
mosquensis Geras. [m] (at the base), C. (Trautscholdiceras) nodiger
(Eichw.) [M] (PI. VI, Fig. 7), C. (T.) cf. kachpuricus (Trd.) [m],
Garniericeras subclypeiforme (Milash.). Thickness 0,3-0,32 m

Bed M22. Gray opoka-like sandstone, thick-slabby, with phosphorites in the
upper 0,1 m, with Craspedites (Trautscholdiceras) nodiger (Eichw.) [M],
C. (T.) kachpuricus (Trd.) [m], C. (T.) parakachpuricus Geras.[M],
Garniericeras subclypeiforme (Milash.). Thickness 0,4 m.

Bed M23. Dark brown opoka-like, quartz-glauconitic calciferous phosphatized
siltstone, with numerous phosphorites. Ammonites: Craspedites
(Trautscholdiceras) milkovensis (Strem.) (Pl. VI, fig. 6) and C. (T.)
kachpuricus (Trd.). Thickness 0,03-0,05 m.

Bed M24. Green medium-grained glauconitic sand, changing into uged
sandstone, with a horizon of brown phosphorites in the interval 0,28-
0,33 m above the base. Above this horizon belemnite rostra can be met.
Thickness 0,45 m.

Bed M25. Greenish-gray sand, dense, overfilled with Buchia shells, with
numerous phosphorite nodules. From the middle part of the bed
originates Riasanites sp. (Pl. VII, Fig. 5), from some higher level —
Surites sp. (PI. VII, Fig. 8). Thickness 0,37 m.

Bed M26. Light gray sandstone with Surites sp. (PI. VII, Fig. 6), forming a
lenticlar layer. Thickness is up to 0,13 m.

Bed M27. Light gray sand, changing into sandstone, with numerous
phosphorite nodules, with Surites sp. (Pl. VII, Fig. 2). Thickness 0,25 m.

Bed M28. Gray silty sand with greenish gradation, with isolated green spots,
with phosphorite nodules, with sandstone lenses near its base. Near the
base Peregrinoceras sp. juv. was found, in the top — P. cf. albidum
Casey (PI. VII, Fig. 7) and Bojarkia sp. (PI. VI, Fig. 1). Thickness 0,2-
0,23 m.

Bed M29. Dark gray phosphatized sandstone, with moulds of Valanginian
ammonites (Tollia sp.juv. (PI. VII, Fig. 3), Nikitinoceras sp.,
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Polyptychites sp.). From the upper part of the bed («above the main
Valanginian conglomerate») N.T. Sasonov (1951, p. 57) found
fragments of Dichotomites bidichofomus (Leym.). Thickness 0,15-0,2 m.

Bed M30. Gray silty clay with numerous thin lenses and straticules of yellow
colour, with belemnite rostra replaced with gypsum. Apparent thickness
3 m.
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IV.
MAGNETOSTRATIGRAPHY

The Jurassic/Cretaceous boundary interval at the Russian plate is represented by
heavily condensed deposits, which for ages were considered inadaptable for the
paleomagnetic studies, because of self-evident reasons like numerous discontuinities
within the succession, multi-phase oxidation of ferromagnetics during the
condenstation process, extremely weak natural remanent magnetization (J,) and
other. On the other hand, sections nearby Gorodischi, Kashpir and Mar’evka represent
the fullest available succession for the Middle Volgian — Berriasian interval over the
Russian plate, and for this reason numerous attempts to receive paleomagnetic data
were undertaken by E.A. Molostovsky and E.N. Yeremin (2008). Unfortunately, the
resulting data are not based on the results of quantitative component analysis due to
external factors (J, values are below the sensitivity of the measuring equipment).

The situation has changed with the availability of new high-sensivity equipment
for paleomagnetic studies. The study of the Middle Volgian — Lower Valanginian
sequences in Kashpir and Gorodischi sections, which included a magnetic cleaning by
alternating field up to 50 mT with demagnetizer LDA-3A and subsequent measurement
by the spin-magnetometer JR-6, has shown that despite the minimal J, values (in
order of hundredths of 10°A/m), characteristic components of remanent magnetization
(ChRM), reflecting different polarity, can be recognized. The paleomagnetic statistics
leaves much to be desired, for Kashpir materials it is a little bit better, than for
Gorodischi materials. At least, presence of ChRM of both normal and reverse polarities
in the studied samples is beyond all questions (Pimenov et al., 2014).

Determinations of polarity, despite numerous discontinuities within the sequence,
consistently group into magnetozones: in Kashpir section K. fulgens zone — C. nodiger
zone interval is characterized by dominating normal polarity, while the Ryazanian is
characterized by reverse polarity (Fig. 3). If one accepts the opinion that the lower
boundary of the Upper Volgian Substage at Russian plate should be fixed by the
appearance of Kachpurites (Baraboshkin et al., 2015), the Upper Volgian succession
of Gorodischi is also characterized mainly by normal polarity, considering numerous
finds of Kachpurites praefulgens Kiselev et Rogov sp. nov., in litt [m] in the lower part
of G7 bed (Fig. 3).
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CONCLUSION

The sections of the Middle Volgian — Valanginian interval of the Middle Volga
region, described above, have the most complete successions of the Jurassic-
Cretaceous boundary interval. Despite in some intervals (Middle Volgian Substage,
Ryazanian Stage and locally Upper Volgian Substage) the sections are heavily
condensed and complicated by local discontinuities (Fig. 4a), almost all ammonite
zones, subzones and biohorizons are represented here. The biostratigraphic
succession of the upper part of the Middle Volgian Substage is full, Upper Volgian
Substage is almost full (only the Singularis zone is absent), and Ryazanian sequence
is also almost full (possibly, “Kochi” zone is not represented). Despite high similarity of
successions in all three sections, even in the pair of closely located sections (Kashpir
and Mar’evka) there is significant difference in some intervals, and positions of
remarkable discontinuities, covering the interval of 1-2 biohorizons, is slightly different
in all three studied sections. Ammonite complexes of the upper part of the Middle
Volgian and of the Upper Volgian are generally similar, but in Gorodischi
garnieceratins within the Fulgens zone are remarkably rare (Fig. 4b).

The idea to correlate magnetozones, established in sections, with common
chrons of Geomagnetic Polarity Time scale (Gradstein et. al., 2012) now looks
precocious, as interpretation of magnetostratigraphic data from the studied sections
allows very different conclusions. However, principal possibility of obtaining
paleomagnetic data from the condensed deposits let us hope that together with further
data on the other sections representing the same interval at the Russian plate, once
paleomagnetic data will be used for solving problems of detailed interregional
correlations of the Jurassic-Cretaceous boundary interval.
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SUPPLEMENT.
UNDORY PALEONTOLOGICAL MUSEUM: THE MIRROR OF
MESOZOIC WORLDS OF EUROPEAN RUSSIA

The majestic brink exposure of Jurassic rocks nearby Gorodischi village attracted
geologists from all over the world starting from the Catherine the Great reign epoch. It
was first described by the members of the Imperor's Academy of Sciences and Arts in
Saint-Petersburg 1.1. Lepekhin and P.S. Pallas in 1768.

The exposure starts at the northern frontier of Ulyanovsk region, adjoining
Tatarstan republic (exposures nearby villages Bessonovo and Tarkhany), where the
brink of Volga river consequently exposes Permian and then Middle Jurassic (Bajocian
— Callovian) strata. To the south, nearby Undory and Gorodischi villages the exposures
reveal the Kimmeridgian and Volgian Stages of the Upper Jurassic. Following to the
south, nearby Ulyanovsk city the brink exposes the Lower Cretaceous strata —
Hauterivian, Barremian, Aptian and Albian. All these sections became the research
focus for many world-famous Russian scientists: A.P. Pavlow, S.N. Nikitin, E.V.
Milanovsky, A.N. Rozanov and others. The section nearby Gorodischi was one of
localities shown during the field trips during the International Geological Congresses
held in our country (Saint-Petersburg, 1897; Moscow, 1984). In 1966 Gorodischi
section was selected as a lectostratotype of the Volgian Stage of the Upper Jurassic
(Gerasmov, Mikhailov, 1966). At May 3, 1988 along the coast of Kuibyshev water
reservoir, covering the area with most representative Upper Jurassic outcrops (from
the Dubki sanatorium downstream to Polivna village) Ulyanovsk geological sanctuary
was organized, and three years later (in August of 1991) around the Barremian-Aptian
outcrops located to the south of Ulyanovsk city, Sengiley paleontological sanctuary
was formed.

The deposits, constituting Undory upland, are homeland for many samples,
making pride for many museums across the world. Our samples are represented in
museums of Germany, France, United States of America and other countries.
Paleontological Museum in Moscow has in its permanent exposition a number of
samples from the Ulyanovsk area collected by K.A. Kabanov during the 30-50s of XX
century. Despite located nearby such unique locality, neither Undory settlement, nor
Ulyanovsk Regional Museum did not have any representative exposition, which could
tell the public about the Mesozoic of the region. This gap was filled by Undory
Paleontological Museum, organized during the 80s of XX century. Besides all, one of
the principal aims of the museum was the education of revelers from the newly
organized Undory sanatorium. Currently museum is located inside the building of the
pre-revolutionary age — previously negotiant’'s private house. There are there
expository halls:

Hall of Nature tells the visitor about local sights and unique natural objects
and phenomena of Undory surroundings. Special attention is paid to the geology of the
Undory upland, to the origin of local mineral water named “Volzhanka” and to the
simbircite (the local endemical variety of calcite) and art objects made of it.

43



JURASSIC-CRETACEOUS BOUDARY IN THE MIDDLE VOLGA AREA

Paleontological Hall (PL XI-XIll) is the largest one and the most
representative. Exposition starts from the invertebrates of the Jurassic period —
ammonites, belemnite, bivalves and gastropods. This ecological pyramid is crowned
by the rests of marine reptiles (ichtyosaurs, plesiosaurs, pliosaurs), crocodiles and
dinosaurs. All listed animals were consequently discovered around Undory.

The third hall is Historical. It tells the visitor about tribes and
cultures which inhabited Undoria starting from the Palaeolithic age onwards. A special
attention is paid to the most ancient period of history — Bronze and Iron Ages. A
significant trace in the occupation layer was left during the period of existence of
Volga—Kama Bulghar state. Separate mounts are devoted to the pre-revolutionary
period and to people, who made significant contributions to the development of the
region.

The focus of the scientific research made by the staff of Undory Paleontological
Museum is mainly on the study of marine reptiles. During the life of the Museum, it was
described over 15 new species of ichtyosaurs and plesiosaurs, 4 new genera and one
new family of ichtyosaurs, named Undorosauridae. Among the most remarkable
discoveries are finds of terrestrial and semiaquatic dinosaurs from the Mesozoic
deposits of the Undory upland. First, in the 80s of XX century 12 brachiosaurus
vertebrae and fragments of appendiculars of a young brachiosaurus specimen were
discovered from the Hauterivian nearby the village Zakhar’evskyi rudnik. Later, in the
Aptian deposits of Undory and Sengiley uplands some skeletal fragments of flying
reptiles (pterodactyls) were found. The staff of the Museum also actively helps other
regional museums in arrangement of their paleontological expositions. For example, in
P.V. Alabin Regional Historical & Natural History Museum in Samara a full-sized model
of pliosaurus, based on skeleton copies of specimens from Gorodischi, was created
together with local staff.

The team of the Museum actively helps schools and scientific institutions all round
Russia and regularly takes participation is scientific events.
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'paHnua ropbl U Mena
B CpegHem [MoBonxbe



NMPEANCIIOBUE

"paHuua opbl 1 Mena — eAUMHCTBEHHas rpaHnLa Mexay cuctemamu, aAns KoTopon
A0 Cux Nop He BbiIOpaHbl paspes M Toyka rnobanbHoro crtpatotuna rpaHuubl (GSSP/
TIrCr), npn aTOM noka He NPeanoXeHo HW O4HOro paspesa-kaHaugarta u He onpeae-
NeHbl KNyeBoe cobbiTue U ypoBeHb. EANMHCTBEHHOE, C YeM cornacHo 60SbLUNMHCTBO
nccnegoBartenen — 3TO C MNOSIOXKEHNEM AaHHOMW rpaHuLlbl B OCHOBaHUKM Geppuacckoro
spyca, XOoTa eCTb U Apyrme TOYKN 3peHnd. Takas cuTyauus Bbi3BaHa cneundukon na-
neoreorpaguyeckon o6ctaHoBKkM Ha 3emne, 06yCcnoBUBLLEN BbICOKUI NPOBUHLMANN3M
drayHbl 1 iopsbl, AenatoLen HEBO3MOXHON NPAMYI0 MeXpernoHanbHy Koppensumto,
a Takke C NOCTEMEHHOW CMEHON KOMMIIEKCOB PYKOBOASALLMX rpynn B6GAM3N 3TON rpaHun-
Libl U OTCYTCTBUEM APKUX rnobanbHbIX "cobbliTun®.

B Poccun 1 gpyrmnx "6opeanbHbIX" panoHax TpaguUMOHHO MCMOSNb3YOTCA BOSTXK-
CKUI 1 PA3aHCKMI SpYChbl, NpeanoXeHHble bonee cTa neT Hasagd, XOTa UX conocTtasre-
HMWe C TUTOHOM K BGeppuacom elle OCTaETca AUCKYCCUOHHbIM. B aTon cBssn ocoboe
3Ha4YeHue ansa ctparturpadumn npuodbpeTtaroT n3BecTHble pa3pesbl CpeaHero NoBomKkbs
— OMOPHbIE ANSA NOrPaHMYHOro KPCKO-MENOBOr0 MHTEPBAna: fNeKToCTPaToTMN BOSIXK-
cKoro sipyca y . [opoaumiwm (panoH r. YrbAaHOBCK), CTPATOTMN KaLUMypCcKoro sipyca y C.
Kawnup n 6nuspacnonoxeHHbin paspes y 4. Mapbeska (parnoH r. CbidpaHb). [loaTtomy
B JaHHOM nyTeBoAuTesie NPUBOAATCA CBeAeHUs O rpaHuue opbl 1 mena B CpegHem
lNoBomxbe, BKMoYas MHMopmMauuo 0 30HarbHOWM U MH@Pa3oHanbHOM ctpaTturpadpum
No aMMOHUTaM, a TaKkKe gaHHble O MarHUTocTpaTMrpadum N CTPOEHUU NOrpaHNYHOro
MHTepBara B TPEX BblllEeHa3BaHHbIX pa3pesax.

ABTOpbI BblpaXaloT Hagexay, YTo nposegeHve MexayHapogHOM HayYHOW KOH-
depeHumn no npobneme rpaHuLbl OPCKON U menoBon cuctem 7-13 ceHTabps 2015 r.
B r.Camapa c yyactnem ctpaturpadoB ropckon n menoson kommccun MCK, conpoBox-
Jarouieecd noceweHMeM OnopHbIX paspesos, byaeT cnocobcTBoBaTbL CONMXKEHUIO TO-
YeK 3peHus No BONPOCYy NpoBeAEeHMS rpaHnLbl opbl U Mena.
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BBEAEHUE

["paHuua topbl N Mena — eANHCTBEHHas rpaHuua Mexay cucteMamu, ans KoTopon
A0 Cux Nop He BblOpaHbl paspes 1 Toyka rnobanbHoro crpatotmna rpaHuubl (GSSP/
TrCr), npn aToM noka He NPeanoXeHo HW OA4HOro paspesa-kaHaugarta u He onpege-
neHbl KnoyeBoe cobbiTve 1 ypoBeHb. EQMHCTBEHHOE, C YeM cornacHbl 6ONbLUMHCTBO
nccnegoBartenen — 3To C NONOKEHNeM JaHHOM rpaHuLbl B OCHOBaHUK Beppmacckoro
apyca (XOTS MMEeTCS U CTOPOHHUKU MPOBEAEHUS rpaHuLbl Iopbl U Meria B OCHOBaHUN
BanaHxuHa). Takas cuTyauus cBA3aHa B NepBYyH ovepedb C BbICOKMM MPOBUHLUMANU3-
MOM (payHbl, KOTOPLIN AenaeT HEBO3MOXHON NpsMyt0 BopeanbHO-TETUYECKYIO Koppe-
nauunio B6rM3n 3TON rpaHuLbl, a Takke ¢ AOCTAaTOYHO NOCTENEHHOW CMEHOW KOMMSeK-
COB pyKOBOAALLMX rpynn BONM3n aton rpaHmubl. «BeiMpaHne» Ha rpaHuue topbl 1 me-
na, NocTynupyemMoe HeKOTOpPbIMU UccreaoBaTensMn, B 3Ha4YMTENbHOM CTENEeHU OCHO-
BaHO Ha HEBEPHOW MHTepnpeTaumn gaHHbix (Rogov, 2013), Toraa Kak ¢ OCHOBaHMEM
30HbI Jacobi (Hanbornee LWMPOKO MPUHUMAEMBbIN YPOBEHb HWXXHEN rpaHuLbl beppuaca
B TETMYECKUX pa3pe3ax) He CBA3aHbl CKOMNb-HUOYAb 3aMeTHbIE U3BMEHEHUS TaKCOHOMU-
4Yeckoro pasHoobpasus unu cmeHa OMUHMPYOLLMX rpynn. BeiCOKMA NpoBUHUMANN3M
OonbLWMHCTBA CTpaTUrpamnyeckm 3Ha4MMbIX rpynn ayHbl NPUBEN HE TOMbKO K COX-
HOCTSIM C onpefeneHneM rpaHuLlbl 1 MexXpermoHanbHOW Koppernsumm, HO U BbIHYAWN
nccnegoBartenen MCnonb3oBaTb NP N3yvyeHun GopearbHbIX pa3pe3oB CBOK SPYCHYHO
Wwkany. Bormkckui 1 pasaHckui sipycbl, NpeanoXxeHHble bonee cta neT Hasag, Ao Cux
NOp NOCTOSIHHO WUCMNONb3YITCA NPU M3yYyeHUn BGopeanbHbiX OTMAOXEHWA, a UX COMocC-
TaBreHne ¢ TUTOHOM 1 6eppuacom OCTaéTca ANCKYCCUOHHBIM. B gaHHon paboTe npu-
BOAATCH AaHHble O rpaHuue topbl U mena B CpegHem lNoBomxkbe, BKkAoYas nHpopma-
LU0 O 30HanbHOM N WH(Pa3oHarbHOM cTpaTurpadum No amMMOHUTaM U AeTalnbHble
CBeLeHMs O CTPOEHUN NOrPaHNYHOro MHTepBana B TPEX OMOpHbIX paspesax — [lopoau-
LW (NeKTOCTpaToTMMN BOSMKCKOro apyca), Kawnupe (CTpaTtoTun KalwmnypcKkoro sipyca) u
MapbeBke.

HeobxoaumMo oTMETUTb, YTO Ha 30HanbHOE N MHGPA3oOHANbHOE CTPOEHME BOJSIK-
CKOro M psA3aHCKOro sipyCOB UMEIKTCH pasfnnyHble TOYKM 3pEHNs], MOPOW B3aMMOUCKITHO-
Yawowue apyr gpyra. Pasnnumsa B noHMMaHum ctpaturpaun 1 aMMOHUTOBBIX TaKCo-
HOB CYLLECTBYIOT, K COXaleHuio, U Mexay aBTopamu gaHHon pabotbl. YTobbl He no-
rpy>xaTb Yntatenen B ANCKYCCUIO MO AaHHbIM npobnemam n ynpocTtutb TekcT lMyTeBo-
ANTeNs, aBTopbl YCNOBUMNCHL N3MNOXUTb CTPaTUrpadduIo BOSHKCKOro ipyca B COOTBETCT-
Bun ¢ npegcrasneHmammn M.A. Porosa n [1.H.Kucenésa, a pasaHckoro sipyca — B COOT-
BeTCTBMM ¢ NpeacTtasneHnamu E.HO. bapabolikuHa.
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.
OBLUAA UH®OPMALIUA O CTPOEHUUN BOIKCKOI'o
N PA3AHCKOI'O APYCOB EBPOINEUCKOU YACTU POCCUU

Bomxkckun n psisaHckun sapycel 3aHMMmatoT B EBponenckon Yactn Poccumn 3Haum-
TenbHyo nrowanb (puc. 1A,B) n xapakTepmusyoTca BeCbMa WU3MEHYMBbLIMU MOLLHO-
CTSMK (OT NepPBbIX METPOB MOLLHOCTM A9 CyMMapHOro paspesa obounx sapycos go 6o-
nee 100 M MOLLHOCTM OAHOM 30HbI). HMXHEBOMKCKNE OTMOXEHUS HA 3HAYUTEITbHON
YacTu paccmaTpuMBaeMoro permoHa Obinn pa3mMbiTbl B Hayane cpegHeBOSKCKOro Bpe-
MeHU. CpeHEBOIMKCKME OTIMOXEHUS pacrnpocTpaHeHbl B npegenax Pycckon nnutbl
CYLLECTBEHHO LUMPE HWKHEBOSIDKCKMX. HWXHAS YacTb CpegHEeBOSHKCKOro nogbsipyca
(3oHa Panderi/Scythicus) npegcrtaBneHa npenMyLLecTBEHHO NepecrnanBaHneM MnH n
BbICOKOYINepoaucTbiX CnaHLeB MOLLHOCTBIO OT MepBbIX METPOB Ha ceBepe paccmaT-
puBaemoro pavoHa go npumepHo 100 m B CapatoBckoM 3aBoskbe. [anblie Ha tor
MOLLHOCTb 30Hbl OMSAITb HECKOSbKO CoKpaluaeTcs (oBpar Kapagxkup Ha ceBepe Kasax-
cTaHa). Jlnwb B HeGonbLUMX NO pa3Mepy perMoHax HU3bl CPeAHEBOIKCKOro noabsapyca
npeacTaBneHbl HE TOPHYMMKM CriaHuamMu, a CIIOXeHbl ONMOKOBUOHBLIMW MNecYaHuKamu,
nepecnanBarLLMMNCs ¢ neckamm (4acto rnaykoHMTOBbIMW, OCOBEHHO B BEPXaXx 30HbI)
n anesputamm (OpeHOypXKbe) UNNU CUNBHO KOHOEHCUPOBaHbI U BbipaXeHbl B BUAE
docdoputoBoro koHrnomepara (lMoamockoBbe, Apocnasckas obn., r. Caparos). [aH-
Hasg 30Ha pacnpocTpaHeHa A0 tXXHOW okpauHbl Pycckon nnntel (Mpukacnuinckas Bna-
AvHa, n-oB bysaun), rge B rmuHax ckB.5570 mectopoxgeHus Kanamkac-mope Ha rny-
ovHe 803,9-804,9 ™ cpenaHa Haxogka Zaraiskites cf. scythicus (Vischn.)
(HeonybnukoBaHHble AaHHble E.HO. BapabowkuHa). bonee BbicOkne ropusoHThI cpea-
HEBOJMKCKOro nogbsapyca (3oHbl Virgatus n Nikitini) umetoT B OCHOBHOM CyLLECTBEHHO
MEHbLUYI MOLLHOCTb M npeactaBneHbl 6onee rpyb603epHUCTbIMU OTNOXEHMAMU. B Ok-
pecTHOCTAX r. MOCKBbI OHM NpeacTaBneHbl anespuTaMmm U neckamun ¢ npocnosmm ¢goc-
GOpUTOBLIX KOHKpeLumi 1 MmowwHocTbio Ao 10 m; ceBepHee, B Apocnasckon obnactu —
neckamy U necyaHmkamm 6nm3kon mMowHoCTU. [lanee Ha r 1 BOCTOK MOLLHOCTM 30HbI
Virgatus n Nikitini cokpawatoTca 4o nepBbIX METPOB U, HECMOTPS Ha BuocTpaTurpadu-
YeCcKylo MOSTHOTY MHOMMX M3 Knaccuvecknx paspeson (lopoavwm, Kawnump n gp.), oHu
N306MNYT ropM3oHTaMM KoHAaeHcauun u docdopmtoBbiMM nNpocnoamn. B paspese
MapbeBka (KparHuin tor YnbsHOBCKOM obracTtu, cM. Huxe) B 3oHe U noasoHe Nikitini
BrepBble BCTPEYEH TOHKUIA (NepBble CaHTUMETPbI) Npocron roptodero cnaHua. B Ca-
Mapckon obnacTtu u toxHee, B CapaTtoBckon obnactu u lNpukacnum goctatouHo XOpo-
WO npeacTasrieHa 30Ha Virgatus, criokeHHasa n3BecTHAKamMu C NpoCriosiMU TIUH U U3-
BECTKOBUCTbIX NecYaHUKOB MOLLHOCTbIO 00bl4HO A0 10 M, Toraa kak 3oHa Nikitini nme-
eT 006bIYHO MEHbLUYH MOLLHOCTb unu otcyTcTByeT (OpeHbyprckas topa). Hepeako cre-
Abl 30HbI Nikitini npyUcyTCTBYIOT NULLL B BUAE NEPEOTNOXEHHbIX (POCHOPUTOBLIX S4ep
aMMOHUTOB B OCHOBaHUN BEPXHEBOITHKCKUX OTNIOXEHUN.

BepxHEeBOMKCKMI NOABAPYC NUTONOrMYeckn GnM3oK K BEpXHEW 4actu cpegHe-
BOJSHKCKOrO nogbApyca, OH NpeacTaBrieH KBapu-rnaykOHUTOBbIMUM WUIN  FNAyKOHUT-
KBapLeBbIMX NeckaMu 1 necyaHnkaMmm, MHoraa N3BeCTKOBUCTbIMU, C NPOCMOSIMA anes-
PUTOB N C MHOIOYUCIIEHHBIMU FOPU30OHTaMKN (POCOPUTOBLIX KOHKpeuun. MouHoCTu
BEPXHEBOJTHKCKUX OTNOXeHU konebnotca ot npumepHo 20-40 m (Mocksa m lNMogmoc-
KoBbe, 6accenH p. Yepémyxu, cm. Ondepbes, 2013) 4o nepBbIX METPOB B BONbLUNHCT-
Be panoHOB pa3suTus noabsapyca (tor Koctpomckon obnactu, CpegHee [loBorkbe,
Apocnasckoe NoBomkbe, cM. 'epacumos, 1969). B Kawnupe n MapbeBke cogepxa-
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"PAHWLIA OPbI 1 MENA B CPEOHEM NOBOJMKbLE

HMe rMayKoHUTa B NecYaHnKax CHUXKAeTCs OT BEPXHEW YacTu CPeAHEeBOMKCKOro Noab-
sipyca K BEpPXHEeBOSHKCKOMY MOAbSAPYCY OAHOBPEMEHHO C HEKOTOPbIM YMEHbLUEHUEM
pa3mepa 3epeH. OQHOBPEMEHHO YBENUYMBAETCS KPEMHUCTAs COCTaBNSOLWas, BMMOTb
[0 NPOCoeB NErknx ooObI3BECTBNEHHbIX KpeMHUEBLIX nopod. B Mpukacnum MoLHOCTb
BEPXHEBOKCKMUX OTMNOXEHUI, NpeacTaBnNeHHbIX M3BECTHAAKaMW, BHOBb BO3pacTaeT.

[MepBble cpeaHe- 1 BEPXHEBOIMKCKME aMMOHUTLI U3 EBponerickon yactn Poccun,
CTaBLUMe B AarnbHeNLWEM BUAAMU-UHOEKCAMUN 30H, Oblnv onvcaHbl B NEPBON NOSTIOBUHE
XIX Beka (Ammonites virgatus - Buch, 1830; Ammonites catenulatus - Fischer-de-
Waldheim, 1830-1837; Ammonites panderi - Eichwald, 1840). B atn xe rogbl K.®. Py-
nee (Pynbe, 1845) Boigenun B MockoBckon tope «sipyc ¢ Ammonites virgatus», cooT-
BETCTBYIOLLMIA BCEMY CPEOHEBOSDPKCKOMY MNOABbAPYCY B COBPEMEHHOM MOHUMaHUMW.
Bckope nocne ycTtaHOBEHUSI BOSIKCKOMO sipyca B BEpXHEN 4YacTu opbl B EBponerckomn
yactn Poccum (HukntmH, 1881) n nocnenyowero ero pasgeneHns Ha HWXKHUIA 1 BEPX-
HU BoImKCkun Apycel (HukntnH, 1884), U.W. NaryseHom (1888) 6bina BbigeneHa 3oHa
Nikitini, a A.H. Po3zaHoBbiM (1906) — «30Ha Per. scythicus n Per. panderi». Nocne aTo-
ro 3oHarnbHas LWKana cpeaHeBOSKCKOro noabspyca NpuHana CBOM COBPEMEHHbIN BUA.
lMepBble nonbITkM BblaennTe 6onee ApoOHble nogpasfeneHus B CpeaHEBOMKCKOM
nogbapyce obinn npeanpuHaTtel A.H. PosaHoBbiM (1913, 1923). No3gHee Nnoa3oHbl B
ABYX HWXKHUX 30HaxX aToro nogbsipyca Boligenan H.M. Muxannos (1957, 1964), a B 30-
He Nikitini nog3oHbl unn cnou Bolgensanucek C. Kencu n gp. (1977), C. Kencn n M.C.
MecexHukoBbiM (1986), a Takke E.C. MypaBuHbim (1989). B 10 e Bpemsa B.B. Mutta
(1988) ycraHoBun Tpu noas3oHbl B 30He Virgatus, HO oTpuuan BO3MOXHOCTU Goree
apobHoro pacuneHeHus 3oH Panderi n Nikitini (MutTa, 1993). IHdpasoHanbHble Noa-
pasgeneHnsa B 3TUX 30HaX B CPeHEBOSMKCKOM nogbspyce Oblfiv yCTaHOBMEHbI YXe B
Havane XXI Beka (Kucenés, Poros, 2005; Rogov, Zakharov, 2009; Poros, 2013 u ap.).

BepxHeBomkckmun nogbspyc («sapyc ¢ Ammonites catenulatus» Pynbe) EBponen-
ckon Yactu Poccumn Havan nsy4atbCs OAHOBPEMEHHO CO CPEeaHEBOIMKCKUM, U €ero 30-
HanbHas Wwkana B COBpeMeHHOM Buae Gnarogaps nccnegosanHmam IN.A. TpayTwonbga
(Trautschold, 1866), C.H. Hukutnna (1890) n A.l. Naenoea (1890) 6bina ccopmmpo-
BaHa yxe B koHue XIX Beka. [10BOSIbHO CKOpPO CTaro ACHO, 4YTO, MO KpavHen mepe, B
3oHe Nodiger, BO3MOXHO, MOryT ObiTb BblaeneHbl 6onee ApobHble noapasgeneHus
(PosaHos, 1909). [iByuneHHoe noapasgerneHue 3oHbl Nodiger okoH4YaTenbHO 3akpenu-
nocb nocne nyénukauun moHorpadum MN.A. N'epacumoa (1969), nocBALWEHHON BEPX-
HEeBOIMXCKOMY noabsapycy. HmxHaa 3oHa noabapyca Fulgens gonroe Bpems npvHumMa-
nacb Kak Hegenumasi, xots HegasHo E.FHO. bapabowknH (Baraboshkin, 1999) npegno-
XuUn BblAenNaTb TaM MoA30Hbl (CM. HUXe). [Insa cpegHen 30Hbl BEPXHEBOMKCKOro nogb-
sipyca Oonroe BpeMsa MCMNofib3oBanucb pasHble HasBaHua — Catenulatum, Okensis,
Subditus, n nocnegHee U3 HUX (He camoe ydayHoe) 3aKpenurnoch B nuTepaTtype Hayu-
Has ¢ 60-x rogoB XX Beka. bonee monogble, 4yem 3oHa Nodiger, Crion BepXHEBOITKCKO-
ro nogbsipyca 6binn obHapyxXeHbl NuWb B nocnegHee gecatunetne (GMoropusoHT
singularis) v oo cux Nop N3BECTHbI TONbKO B eANHCTBEHHOM pa3pese (Kucenés, Poros,
2012), xota npucyTcTBme bnmnsknux aMmoHUTOB B BanyHax (LLUkonuH, Poros, 2012) ceu-
aetenbcTByeT 06 u3HavanbHO 6Gonee LWMPOKOM pacnpocTpaHeHUU OcagKkoB TepMu-
HanbHOW YacTu BEPXHEBOJIDKCKOro nogbsapyca.

PasaHckun apyc noBcemecTHO B EBponenckon yactn Poccum (3a ucknoveHnem
Mpukacnus, roe OH NoKa HeAOCTaTOYHO M3Y4YeH) NpeacTaBfeH CUIbHO KOHOEHCUPO-
BaHHbIMU TEPPUTEHHBIMU OTIIOXKEHNAMU (NPEUMYLLLECTBEHHO NECKaMn U necyaHukamu,
Kak npaBuno — docdaTnuampoBaHHbLIMU M/UNn cogepXalmmm 6onblioe KONmM4ecTBo
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|. BOJIKCKUN U PASAHCKWI APYCbI: OBLUME CBELEHUSA

oCHOPUTOBBIX KOHKPELU), 06bl4HO MOLHOCTBLIO0 A0 2-3 M (CasoHoBa, 1977; Kencu n
ap., 1977; MecexHukoB u ap., 1979; Ondepbes, 2013; MutTta, 2014). Tonbko B pas-
pese Kawnup B HWKHEN 4acTuU PSA3aHCKOro sipyca OoTMedaeTcsl MPUCYTCTBUE FOPHOYMX
cnaHueB. PsizaHCcKne OoTnoXeHna NoBCEMECTHO 3anerarT Ha nogcrtunarowmx obpaso-
BaHUAX C NepepbiBOM. OTOT NepepbiB CpaBHUTENBHO HeBenunk B CpeaHem [loBomkbe
n paspesax MockoBckon 06n1acTn, rae OHW 3anerarT Ha BEPXHEBOJSMKCKNX CIOSIX, HO B
HeKOTOpbIX panioHax (B 6accenHe p. MNMpoHu, Ha p. Oke Hxe PA3aHn) psisaHckun apyc
3aneraet yxe Ha okcdopae, a B Tynbckon obnactn — Ha KennoBee n gaxe kapboHe
(Ondpepbes, 2013).

[MepBble AaHHbIE O NpUCyTCTBUM B EBponerickon Yactu Poccun ctpaturpadpuye-
CKOro MHTepBana, Ha3BaHHOIO «PA3aHCKUM ropu3OHTOMY, noaBunnck B 80-e rogbl XIX
Beka, korga W.N. Narysen (1883) ykasan Ha Haxogku Ammonites Rjasanensis
Wenetzky B PasaHckon rybepHun. Beckope onucanne n nsobpaxeHue aton popmbl, a
TaKkKe HEeKOTOpbIX APYrMX aMMOHUTOB U3 psidaHcKoro sipyca onyonukosan C.H. Hukn-
TvH (1888). Yepes HekoTopoe Bpemsi H.A. Borocnosckui (1895) npeanoxun ansa atux
CNOEB Ha3BaHME «PA3AHCKUIN FOPU3OHT» U onmcarn GonbLIoe KONMYEeCTBO pa3pesos, a
3atem (borocnosckun, 1896) npmBEn onucaHWe XapakTEpPHbIX ANSA 3TOr0 ropu3oHTa
BMOOB aMMOHMTOB. B ganbHenwem OonbLlUOW BKMag B M3YyYeHWEe psS3aHCKOro dpyca
BHecnn H.T. CasoHoB (1953), N.I'. CasoHoBa (1971, 1977), MN.A. 'epacumos (1971),
M.C. MecexHukoB (MecexHukoB u ap., 1979, 1984), paspaboTaBlume cxemy 30Hasb-
HOro pacyneHeHnsa pA3aHCcKoro sipyca Pycckon nnatgopmbl U ONMCaBLUME XapaKTep-
Hble BUAbl aMMOHUTOB. B nocnegHue rogbl UHTEPECHbIE pe3ynbTaThl B U3yYEHUN psi-
3aHckoro aipyca nonyymn B.B. MutTa (2005, 2007, 2008, 2009, 2011 a, 6 n gp.), onu-
CaBLUMI NpeacTaBUTenen paHee HEM3BECTHbIX UMK MAOXO U3YyYeHHbIX aMMOHUTOB 00-
peanbHOro N TeTUYECKOro MPOUCXOXAEHMWS, W NOMbITaBLUMACA MOCTPOUTbL MHAPa30-
HanNbHYO LWKany Ansi HWKHeW vactu psidaHckoro sipyca (Mutta, 2005, 2007; MutTa,
Wa, 2011).
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Il.
30HANbHOE U MH®PA3OHAIbHOE PACUYNEHEHUE BEPXHEN
HYACTU CPEAHEBOJITKCKOIO NoAbAPYCA — PA3AHCKOIO APYCA
LEHTPAIIbHOU POCCUN NO AMMOHUTAM

11.1. BOITXCKMMN APYC

Mcnonb3yemasn B HacTosllee BPeEMsI NOCNeA0OBaTENbHOCTL 30H CpeadHe- N BEpX-
HEBOJDKCKOro noabapycoB Pycckon nnatdopmbl bbia paspaboTtaHa Gonee cta net
Ha3ag. lMpakTnyeckn cpasy 6binn NpeanpuHATbl NOMNbITKU AanbHEnWen getanusaumm
wkanbl (PosaHos, 1906, 1909; nosawnckun, ®nopeHckun, 1941; Arkell, 1956; Kencu n
ap., 1977, 1988; MutTta, 1988). B nocnegHue roabl Ans BOMKCKOro sipyca Esponen-
ckon vyactun Poccum 6binn paspaboTtaHbl MHGpasoHanbHble wkansl (Kucenés, Poros,
2005; Poros, 2013; Rogov, 2014).

B CpenHem lNoBomkbe HUMXXHEBOIMKCKUA NoabApyC U 30Ha Panderi cpegHeBonk-
CKOro nogbsApyca npeacraBneHbl NPeNMyLLECTBEHHO MMHaMN C NPOCAOSMWN FOPHOYMX
CNaHLuEeB, YTO Pe3KO OTNNYAET UX OT Bblenexallen Tonwm, CroXeHHON rnaBHbIM 06-
pa3oM neckamu, 1 necyaHMkamy ¢ NPoOCnosAMun anespuToB. Hxke npuBoanTCA KpaTkas
XapakTepucTka 30HalbHbIX U MHpa3oHarbHbIX NogpasgeneHuin BOSDKCKOro sipyca
HadnHas ¢ 30HbI Virgatus.

CPEOHEBOIMXCKUU NoOobsAPYC
11.1.1. 3oHa Virgatus Rouillier, 1845

Bupao-vHpexc: Virgatites virgatus (Buch, 1830). Jlektotun (BbibpaH B.[x. Ap-
kennom (Arkell, 1956)) — ak3emnnsap n3 XopoweBo (cenyac — B r. Mockse), nsobpa-
XéHHbIn B Buch, 1830, BeposaTHO, yTepsH. Bug-uHgekc 3oHbl M TMNOBOW BUA pona
Virgatites (Ammonites virgatus Buch, 1830) saBnsetca MnagwuMm OMOHUMOM
Ammonites virgatus de Montfort, 1808. OgHako Bua, onncaHHbIn ae MoHdopTom (de
Montfort, 1808, c. 75), B aanbHenwem 6bin BbiBEAEH N3 HAy4yHOro ob6opoTa N MOXeT
cuutaTbcs nomen oblitum.

HeocTtpaTtoTtun: «kapbep 14 JlonatuHckoro ¢OCHOPUTHOrO pyaHUKa
(BockpeceHckun p-H MockoBckon 0611.), B HacTosiLee BpeMS 3aTOMMEH.

XapakTepucTunka. 30Ha oTBe4aeT NOMHOMY AuanasoHy pacnpocTpaHeHus
poaa Virgatites. B pa3pe3ax CpeaHero [MoBomkbsi 30Ha CUITbHO KOHOEHCMpOBaHa W,
Kak npaBurio, npeacTaBneHa HWKHEN NOA30HOM, UMK e HaxXOOKN XxapaKTepHbIX BUOOB
BCTpeYalTCcHa B NepeoTrioXKeHHOM Buae B dpocdoputax n3 ocHoBaHus 30HbI Nikitini. B
OTNN4YKMEe OT pacrnofioOXeHHbIX ceBepHee pa3pe3oB MockoBckon u ApocnaBckon obnac-
™M B CpegHem [MoBomkbe 30Ha oxapakTepu3oBaHa WUCKIHYUTENBHO BUpPratuTMaaMu.
Jlvwb Ha tore TaTtapctaHa B paspe3e CIOHAOWOKOBO M3 30HbI M3BECTHA Haxonka
Dorsoplanites (Vischniakovia) serus Geras., a nepeoTnoXeHHble Dorsoplanites
(Vischniakovia) sp. BcTpeyatotca B ocHoBaHuM 30HbI Nikitini paspesa Nopoguwu. Ons
noal3oHbl  Virgatus MockoBckon obnactu kpome Virgatites w  Dorsoplanites
(Vischniakovia) xapakTepHo Takxe npucyTCcTBME amMMOHUTOB poaa Serbarinovella.
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MopopasageneHune. Pazgenserca Ha Tpu NoA30HbI. [1Be HWXKXHME MOO30HbI
Gerassimovi n Virgatus cooOTBETCTBYOT MO OGBLEMY pacnpocTpaHeHUo BUOOB-
WHOEKCOB W, TakuMm obpa3om, coBnagatoT ¢ OQHOUMEHHbIMKM BuoropmsoHTamn. Bepx-
HAsA nog3oHa Rosanovi Mikhailov 1957 (= Ivanovi Mitta in Gerassimov, 1992) BnepBble
6bina ob6ocobneHa A.H. Po3aHoBbiM (1913), KOTOpbI B Ka4eCTBE XapakTepHbIX hopM
ykasan «V. virgatus var. — MmyTaums ¢ COKpaLLEHHbIM YNCNOM BETBEN B BUPraTOTOMHbIX
nyykax Ha BHelWwHeM o0060OpoTe», a Takke OCTaBLUMECA He ONWCaHHbIMW BUAbI
Craspedites subokensis, C. subfragilis (= “Craspedites” ivanovi Geras.?). H.I1. Muxan-
noB (1957) onucan n3 atoro nHTepBana HoBbl BUA Virgatites rosanovi Mikh. [M] n
npeanoxun obo3HauYnTb COOTBETCTBYIOLNIA CTPATOH Kak 30HY Rosanovi. B.B. Mutta
(1993) paccmaTtpusan sug V. rosanovi Michlv. kak nomen dubium n 3ameHun wHaekc
Ha “Craspedites” ivanovi Geras., OCHOBbLIBasiCb Ha LUMPOKON BCTPEYaeMOCTM nocnea-
Hero Buga B paspesax MockoBckon 1 ApocnaBckon obnacten B JaHHOM UHTepBarne.
OpHako pgononHuTenbHble cbopbl BUPraTUTMA MNO3BONSAKT yTBEpXAaTb, 4TOo V.
rosanovi Michlv. aBnseTcs xopowo pacno3HaBaeMbiM MaKpPOKOHXOM, KOTOPbIN J1erko
oTnn4yaeTca oT bonee ApeBHUX MaKpPOKOHXOB Virgatites ocnabneHnem nnun ncyesHoBe-
HWeM CKyIbNTypbl HA KOHEYHOM Xunomn kamepe. C y4€TOM TOro, YTO reorpaduyeckoe
pacnpoctpaHeHne “Craspedites” orpaHnumBaeTcs Tonbko MockoBckon n ApocnaBckon
o6n. n B 6onee KXHbIX panoHax 3TU aMMOHUTbI HEU3BECTHbI, HECMOTPSA Ha CpaBHU-
TENbHY peaKkocTb Haxonok V. rosanovi Michlv., npeacraBnaeTcsa xenatesibHbIM BOC-
CTaHoBneHue nogo3oHbl Rosanovi B npyHnmMaemom B nocrnegHue aecatunetna XX se-
ka o6béme. Cyasa no gaHHbIM n3yyvyeHus paspesa Opnoska (CapatoBckoe 3aBosiKbe),
B JAHHOM NOA30HE NO nocnegoBaTenlbHOCTM MOKa He onucaHHbIX BUaoB Virgatites mo-
ryT ObiTb YCTAHOBIEHbI, NO KpanHen mepe, aAsa buoropusoHTa (cm. Rogov, 2014).

11.1.2. 3oHa Nikitini Lahusen, 1888

Bupgo-uHpexc: Epivirgatites (E.) nikitini (Michalski, 1890). Jlektotnn (BbiGpaH
B.[x. Apkennom (Arkell, 1956)) nsobpaxeH B: Muxanbckuin, 1890, Tadn. Xll, dwur. 7.
MpaBbin 6eper p. Bonrmn y a. Kawnup.

JlextocTtpaTtoTun: Kawnup. [JaHHas 30Ha nepBoHavanbHO ykasaHa W.U.
JTaryseHom (1888) kak «BepxHue BupratoBble crion ¢ Per. Nikitini» B Tabnuue, n Hu
pa3pesbl, HA KOTOPbIX OCHOBAHO BblAENEeHNEe AaHHOW 30HbI, HN XapaKTepHbIe OKaMeHe-
noctn obo3HayeHbl He Bbinn. Cuntaetca (MutTta, 1993; NepacumoB n ap., 1995), uto
CTPaTOTUNOM 30HbI MO MOHOTUNUK sIBNAETCA pa3pes y noc. Kawnup. OgHako ns pabo-
Tol .W. JlaryseHa Takown BbIBOA HE CriegyeT, U KalnMpPCKUin paspes MOXeT paccMmaTpu-
BaTbCA NULLb KaK NEKTOCTPaTOTUMN 30HbI.

XapakTepucTtuka. Ha HMKHeEN rpaHuLEe 30HbI KOMMNEKCbl aMMOHUTOB Cy-
LLLeCTBEHHO OBOHOBMAKTCA: MCYE3HYBWMX B KOHuUe d¢asbl Virgatus Dorsoplanites
(Vischniakovia) v Vigatites spp. CMEHSAIT JOP30NNaHNTUObI, Yb€ NPOUCXOXOEHNE CBS-
3aHO B NepBYyK o4yepedb C BUSHMEM apKTU4ecKnx ¢payH — cHayana nosiBAATCS
Epivirgatites n 3aTtem — Laugeites, Taimyrosphinctes v Epilaugeites. BepxHaa rpaHuua
30HbI onpeaenseTcs no ncdHesHoBeHuo Laugeites n Taimyrosphinctes.

[nsa 30HbI XapakTepHO NPUCYTCTBME TMraHTCKUX aMMOHUTOB C AUaMeTpPOM pako-
BMHbI, gocturatowem 0,5-1 M. [Npun aToM CKynbNTUpOBaHHbIE hopMbl OBBIYHO paccmar-
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puBanucb B coctaBe ponoB Epivirgatites n Lomonossovella, 6ygy4n OTHOCMMbIMU K
BMAaM, YbW TUMOBLIE 3K3EMMNAPbI NPEeACTaBEHbl CYLWECTBEHHO MEHbLUMMUN 3K3eMI-
napamu n nuwb nHorga (CasoHosa, CasoHoB, 1979) paccmaTpuBasiCb B cocTaBe poja
Titanites. TaKCOHOMWYECKUIN CTATYyC 3TUX aMMOHUTOB OCTAETCH HESACHbIM, MOCKONbKY
cpean 6onee menkux ¢OpM MOryT ObiTb YCTaHOBMEHbI [BE pa3MepHble Mopdbl
(MUKPO- N MaKpOKOHXMN?) N MHTepnpeTaumst TpeTbeN, MMraHTCKoN MOpMdbl (MerakoHxm)
HeoaHoO3Ha4yHa. YacTb NogobHbIX aMMOHUTOB OTHOCUTCA K popy Taimyrosphinctes,
apyrme obHapyXmBalT 3HAYMTENbHOE CXOACTBO C aHrnumnckumun  Galbanites,
Kerberites v Titanites.

[MoopaspeneHwune. 3oHa YETKO pacuneHsieTcs Ha 3 noasoHbl (Kucenés, Po-
ros, 2005; Rogov, Zakharov, 2009).

I1.1.2a. NMopgsoHa Bipliciformis Kiselev et Rogov, 2005

Bwupg-vHpekc: Epivirgatites (Biplicioceras) bipliciformis (Nikitin, 1881). Jlekto-
Tvn (BblbpaH A.H.MBaHoBbIM 1 gp. (1987)) — MM VI-16/4, n3obpaxeH B: HUKUTUH,
1881, Tabn. X, dur. 52. JleBbin 6eper p. Bonrn y a. Mmeboso Apocnasckon obn.

CtpatoTtun: lNopoaunwm, crnon G4. lNecyaHUK MENKo3epHUCTbIA, cepoBaTo-
Oypbii, NAOTHBIN, CAOUCTLIN C 4ePOPMUPOBAHHBIMU SApaMU aMMOHMTOB. MOLLHOCTb
0,25-0,3 m.

XapakTepucTunka. MowHOCTb NOA30HbI NOBCEMECTHO HEBENMKA U He npe-
BblwaeT 0,3-0,5 m.

Bunoropun3soHTbl: BKNOYaeT OOHOMMEHHbIN BUOropu3oHT M COOTBETCTBYET
NHTepBarny pacnpocTtpaHenus suga E. (B.) bipliciformis (Nik.).

AMMOHNTBLI: Epivirgatites (Biplicioceras) bipliciformis (Nik.), E. (B.) ex gr.
bipliciformis (Nik.), Lomonossovella sp., Titanites sp., Taimyrosphinctes (T.) cf. nudus
Mesezhn.

PacnpocTtpaHeHwune. CpegHee n BepxHee [loBomkbe (Nog3oHa JOCTOBEp-
HO ycTaHoBreHa B pa3pesax [neboso, Kawnup, CioHatokoso, Opnoska n flopoauwin).
lMoas3oHa WMpoKo pacnpocTpaHeHa B paspe3ax Mockebl u MogmockoBbsi (paspesbl
Muésukn, KyHueso, EraHoBo, Manas Bssémka v gp.). Haxogku nepeoTnoxeHHbix E.
(B.) bipliciformis (Nik.) nasectHbl Takke Ha tore Koctpomckon obnactu (Mutra, 2015,
Tabn. |, cwur. 5)

[1.1.2b. MNMogsoHa Lahuseni Kiselev et Rogov, 2005
= 30Ha Oppressus: Kericn, MecexHukos, 1986; Keiicn n ap., 1988; Mesezhnikov, 1988

Bupg-vwHpekc: Epivirgatites (E.) lahuseni (Nikitin, 1881). Jlektotmun (BblOpaH
A.H.MBaHoBbIM 1 ap. (1987)) — MM VI-16/3, nsobpaxeH B: HukutmH, 1881, tabn. X,
dwur. 50-51. JleBbin 6eper p.Bonrm y o.Mneboso Apocnasckon obn.

CtpaTtoTtun: lopoauwm, crnon G5. lMecok MenKo3epHUCTLbINW, 3efieHoBaTo-
OypoBaTo-CepbIi, MMAOTHbLIA, CAOUCTbIA, MECTaMU NEPEXOASALLUNA B PbIXbIA NECHAHUK.
AMMOHUTBLI cUnbHO pasgasrneHbl. MowHocTb 0,3 M.
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XapakTepucrtuka. B gpyrux paspesax CpeaHero Nosomkbsa u B Nogmocko-
Bb€ MOLLHOCTb MOA30HbI Takke HeBenuka. Tonbko B ApocnaBckon obnactu (paspesbl
Ha p. CyTka n Me6oBo) MOLLHOCTb MNOA30HbI N OQHOUMEHHOrO BMOropn3oHTa CyLLeCT-
BEHHO Bo3pacTtaeT (4o 5 n 6onee m). IHTEpeCHO OTMETUTbL NPUCYTCTBUE TOHKOro (2-3
CM) NPOCIOSA ropoYvnx CnaHLeB B KPOBIie NOA30HbI B pa3pe3e MapbeBka — 3TO e AUHCT-
BEHHbIE crieabl NogobHbIX oTnoxeHu B 3oHe Nikitini Pycckon nnachoprﬂ.

BEunoropun3aoHTbl: BKNOYAET OAHOUMEHHbI GMOrOPU3OHT.

AMMOHUTSI: Epivirgatites (E.) lahuseni (Nik.), E. (E.) variabilis Schulg.,
Lomonossovella cf. lomonossovi (Vischn.), Taimyrosphinctes (Taimyrosphinctes) spp.,
Taimyrosphinctes  (Udschasphinctes) spp., Paracraspedites sp., Laugeites
stschurowskii  (Nik.), “Craspedites” sp.nov., Titanites sp. 3T0 akme-ypoOBeHb
Taimyrosphinctes Ha Pycckon nnatgopme.

PacnpocTtpaHeHune. CpegHee n BepxHee [loBormkbe (Ineboso, CyTtka,
Kawnwup, Mapbeska, CioHgtokoBo, Oprioska v [opoauwim), MockeBa u lNogmockoBbe
(MHéukun, KyHueo, EraHoBo, MunbkoBo). Ckopee BCero, no aHanornn ¢ paspesamm
oKpecTHocTem MockBbl, K AaHHOMY  OWOropuM3OHTY MpuypoveHa  Haxodka
Taimyrosphinctes (Udschasphinctes) olivicorum (Mitta) B paspese EcdnmoBo-OrapkoBo
(Koctpomckas o6n.), paHee onncaHHasa B coctase poaa Praetollia (MutTa, 2005, Tabn.
[, dur. 1), ybé cTpaTurpadudeckoe nonoxeHme bbINo HeJaBHO NEPECMOTPEHO aBTO-
pom Haxogku (Mutta, 2015). B paspesax CpeaHero [NoBormkbs Haxogku Laugeites B
noasoHax Bipliciformis n Lahuseni oTcyTcTBYHOT.

[1.1.2c. NoasoHa Nikitini Kiselev et Rogov, 2005

Bupg-wHpekc: Epivirgatites (E.) nikitini (Michalski, 1890). Jlektotun (BbIbpaH
B.[x. Apkennom (Arkell, 1956)) nsobpaxeH B: Muxansckun, 1890, tabn. Xll, cwur. 7.
MpaBbin 6eper p. Bonrmn y a. Kawnup.

CtpaTtoTtun: Nopoguwm, cnon G7. [Necok MenKo3epHUCTbIN UNN aneBpuTu-
CTbi, 3eneHoBaTo-6ypbi, HEACHOCNOUCTbLIA, NNOTHLIN, C ABYMSA FOPU3OHTaMX Kapa-
BaeobpasHbIX KOHKPELUN necyaHuka pbIXSioro, MectaMu nepenoniHEHHOro pakoBWUHA-
Mun Byxmin. Crion 4acTo BbIKNMHUBAETCS MO naTtepanu u MMeeT NMH30BUOHOE 3anera-
Hue. MowHocTb go 0,75 m.

XapakTepuctuka. MOWHOCTb NOA30HbI B BOMBLUMHCTBE U3YYEHHbIX pa3pe-
30B 3HAYUTENbHO MeHbLUE, YeM B cTpaToTurne u He npesbliwaeT 10-15 cm. [na noaso-
Hbl OYE€Hb XapaKTepHbl MPOCIIOM PaKYLLHSKOB, NepenosiHEHHbIX COTHAMWU AeddOopMUpo-
BaHHbIX pakoBUH Kachpurites.

Ha HwkHen rpaHuue nof3oHbl nosiensietca Epivirgatites (E.) nikitini (Mich.) w
apesHenwmne Kachpurites. BepxHsas rpaHnua noasoHsbl M Bcen 30HbI Nikitini B Lieriom
NpoBOAUTCH NO ucyesHoBeHuo Laugeites n Taimyrosphinctes v nosiBNeHUO NepBbiX
Craspedites (Craspedites).

Bnoropun3soHTbi: B NOA30HE MOryT ObiTb BblAENEHbl YAaCcTUYHO napannenb-
Hble GBuoropn3oHTbl Mo Kachpurites n Laugeites, npy 3TOM «CTaHAapTHaa» nocrnenosa-

' nogo6Hble npocrnon oTMedanucb Takke Ha rpaHuue 3oHbl Nikitini 1 BepxHeBOMmMKCKOro nogbspyca B
CKBaxnHax okoro r.HapbsH-Mapa n B obHaxeHusix no p.Mxme okono a.Keasasom (Kpaseu u ap., 1976)
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TeNbHOCTb OMOroOpU3OHTOB COCTOUT K3 TPEX nocnegoBaTenbHbIX OGUOropM3oHTOB
(HWKHUIM OTBeYaeT OuanasoHy pacnpoCcTpaHeHus ApeBHenwero Buaa Kachpurites,
[ABa BbllLenexawmx COOTBETCTBYIOT MHTEpBanamMm Haxo4oK OABYX BMOOB Laugeites; B
ABYX HWKHUX BuoropmsoHTax BcTpeyvatoTca Epivirgatites (E.) nikitini (Mich.)).

AMMOHMUTBI:

BuoropusoHT Kachpurites praefulgens Kiselev et Rogov sp. nov.%, in litt.:
Kachpurites praefulgens Kiselev et Rogov sp. nov., in litt. [m], Kachpurites
sp. [M], Epivirgatites (E.) nikitini (Mich.), E. (E.) aff. lahuseni (Nik.).

BuoropunsoHT Laugeites mesezhnikowi Kiselev et Rogov sp. nov., in litt.:
Epivirgatites (E.) nikitini (Mich.) [m] (oyeHb penko), Kachpurites laevis
Kiselev et Rogov sp. nov., in litt. [m] (o4eHb YacTo), Laugeites mesezhnikowi
Kiselev et Rogov sp. nov., in litt. [M], Subcraspedites sowerbyi Spath [M], S.
cf. preplicomphalus Swinn. [M], Subcraspedites sp. [m], Swinnertonia sp.,
“Craspedites” sp. nov. [m]

BuoropusoHT Laugeites muravini Kiselev et Rogov sp. nov., in litt.): Kachpurites
laevis Kiselev et Rogov sp. nov., in litt. [m] (o4eHb uvacTto), Laugeites
muravini Kiselev et Rogov sp. nov., in litt. [M], Taimyrosphinctes sp.,
Subcraspedites sp.

PacnpoctpaHeHune. CpeagHee n BepxHee MoBomkbe (ne6oso, Kawwnup,
MapbeBka, CroHatokoBo n Nopoauwm), Mocksa n lNMogmockoBbe (MHEBHUKN, KyHLEBO,
Kpbinatckoe, EraHoBo, MunbkoBo). B 60nbLUMHCTBE pa3pe3oB Te WM MHble COCTaB-
nqawowme nog3oHy 6uUoropmsoHTbl, Kak NpaBuiio, OTCYTCTBYHOT MW KOHOEHCUMPOBAaHDI.
MonHbIM pa3pes, B KOTOPOM yCTaHaBNMBAETCH BCA MOCnefoBaTeNlbHOCTb aMMOHUTOB,
noka obHapyXeH ToNbKO B paspese [lopoanLun.

3amMedyaHusa. C ocHoBaHUA NOA30HbI nosiBNseTcs pon Kachpurites, KOTOPbIn
A0 HeJaBHEro BpeMEeHU CHUTANCH UCKITIOYUTENBHO BEPXHEBOSTKCKUM, a YyTb Bbille —
Subcraspedites. B T0O xe BpemMsi B NOA30HE pacnpoCcTpaHeHbl TUMNUYHO CPeaHEBOK-
ckue Epivirgatites (Epivirgatites), Laugeites. 3 HAXXHEro ropusoHTa nog3oHbl NPOUCXo-
avT n Bua-nHaekc 3oHbl Nikitini, 1 ecnn npoBoAUTL rpaHULy cpefHe- U BEePXHEBOSK-
CKOro noabaApycoB Mo nosisrneHnto Kachpurites n Subcraspedites, bynet Heobxoanmo
BblOpaTb HOBbIV BUA-MHAEKC 30HbI. ELLE ogHMM JOBOAOM B NOSb3y TOro, YTOObl OTHO-
CUTb JaHHYI0 NOA30HY K CPEAHEBOIHKCKOMY NOOAbAPYCY, ABNAETCA CMEeHa Ha €€ Bepx-
Hewn rpaHuue Laugeites Ha Craspedites, KOTopasi LUMPOKO NpoCnexmnBaeTcs B ApPKTUKe,
roe no nosasneHuto Craspedites s.str. TpagvUMOHHO MPOBOAUTCA HWKHASA rpaHuua
BEPXHEBOIKCKOro noawnsapyca.

BEPXHEBOJIXCKUU NOOABAPYC

11.1.3. 3oHa Fulgens Trautschold, 1866 emend. Rogov
(in Rogov et Starodubtseva, 2014)

Bupg-vHpekc: Kachpurites fulgens (Trd., 1866). Jlektotun mMoxeT ObiTb Bbl-
OpaH 13 obpasuos .A. TpayTwonbga B konn. CI6IY. Tunosasa cepusa npoucxognt n3

2OI'II/ICaHl/Ie HOBbIX BUOOB 6yp,eT [aHo B OTAENbHOM ny6nv||<au,l/|v|
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paspesa y c. XopoLLeBo.

CtpaToTun No MOHOTMNUN — XOPOLLUEBO, B HACTOsILLLEEE BPEMS HEAOCTYNEH B
CBS13M C 3aCTPONKon. B kauecTBe HeocTpaTtoTMna MOXeT ObiTb BblIOpaH oguMH 13 Hanbo-
rfiee MOSHbIX pa3pe30B 30Hbl, PACcMnoOSIOXKEHHbIN HernoAdanéky oT paspe3a XOopoLweBo
(pa3pe3 KapawmbiweBckaa HabepexHas), roe 30Ha NPUCYTCTBYET B MOSTHOM OOBLEME
(Poros, Ctapogy6buesa, 2014).

XapakTepucTunka. 3oHa npeactaBneHa NPeNMyLLLECTBEHHO Nneckamm ¢ npo-
CNOSIMU  aneBpUTOB M CTSHXKEHUSIMW MECHaHMKOB, ONA tora YnNbsiHOBCKOW obGnactu
(MapbeBka) u npunerawowmx panoHoB Camapckon obnactu (Kawnup) xapaktepHo
NPUCYTCTBUE KPEMHUCTBIX OTNOXEHUA. MOLHOCTb 30HbI 0ObIYHO He NpeBbIwaeT 1-2 M,
B Apocnasckon obnactun mectamu yeennumaetca o 3-4 m (babypuHo), n gocturaet
npumepHo 6 M B TBepckon obn. (Fepacumos, 1969, puc. 2). Hanbonee TOHKO3EpHU-
CTble ocagku (aneBpuTbl U aneBponnTbl) B OONbLUMHCTBE pa3pe3oB MPUYPOYEHbI K
6uoropusoHTy cheremkhensis (Poros, Ctapogy6buesa, 2014).

HwkHAa rpaHuua 30HblI (hukcupyetTcsa no nosaereHuto nepsbix Craspedites
(Craspedites) [M]: C.(C.) fragilis (Trd.) [m], C.(C.) nekrassovi (Prig.)® [m], a Takxe
Kachpurites evolutus Rogov sp. nov. in litt. [M]. BepxHss rpaHuua npoBoguTcs rno cme-
He nocnefHux NUWEHHbIX kunsa Kachpurites (K. involutum Rogov sp. nov. in litt.) opes-
Henwmnmmn Garniericeras, y KOTOPbIX KUfb UMEETCS Ha BHYTPEHHUX 0BopoTax, HO eLé
He Bblpa)keH Ha KOHe4How xunon kamepe (G. interjectum (Nik.) [m] n BcTevarowmecs ¢
HUM MaKpOKOHXM Garniericeras). B 30He KONIM4EeCTBEHHO pPe3Ko npeobnafatoT HaxoaKm
aMMOHUTOB pofa Kachpurites, koTopble Yalle Bcero coctasnstoT 80-90% Bcex BcTpe-
YeHHbIX aMMOHUTOB. [leTanbHble nccnegoBaHMsa 3oHbl Fulgens nokasanu, 4To nHoraga
ynoMuMHaemble U3 OaHHOro crparturpaduyeckoro MHTepBana Haxoakn Garnierieras
catenulatum (Fischer) (F'epacumos, 1969; NepacumoB u ap., 1995; Mutta n gp., 1999
N Op.) B AEACTBUTENBbHOCTU MOSABNAIOTCA TOMbKO B BblLLENexalen 30He N JaHHble On-
pedeneHuns cBa3aHbl UM ¢ He4OCTAaTOYHO TOYHOMW MPUBA3KOW OKAMEHENOCTSX B CUMb-
HO KOHOEHCMPOBAHHbIX pa3pes3ax, WM ¢ TeM, YTO 3a rapHuepuuepacoB Mornm 6biTb
NPUHATLI edOpMUPOBaHHbIE pakoBUHbI NO3aHUX Kachpurites (Poros, Ctapoaybuesa,
2014).

Bnoropwn3soHThbl. [10 HegaBHero BpeMeHn 30Ha paccMmaTtpuBanach kak Hege-
numas. E.KO. bapabowknH (Baraboshkin, 1999), ocHoBbiBasicb Ha gaHHbix M.A. Nepa-
cnmoBa (1969) n no pacnpocTpaHeHUo AaHHbIX KpacneamtecoB B paspese Kawnup,
npeanoXxun pasgenutb €€ Ha Be NOA30HbI, NPUYEM BepxHAA noa3oHa Nekrassovi xa-
pakTepusoBanacbk nossneHnem nepsbix Craspedites (Craspedites) n suga-nHaekca C.
(C.) nekrassovi Prig. OgHako, kak 6b15io no3gHee yctaHoBneHo (Poros, Ctapoaybue-
Ba, 2014)*, u Craspedites (Craspedites), n C. (C.) nekrassovi Prig. nosiBnsitoTcs yxe ¢
OCHOBaHWA 30Hbl U MPEANnoXeHHOe AeNneHne 30Hbl HeydayHo. BmecTo 3Toro B 30He
Fulgens moryT ObITb BblgeneHbl nog3oHbl Fulgens (¢ 6uoropusoHTamn evolutum wn
tenuicostatus) w Subfulgens (c 6wuoropusoHTamn cheremkhensis, subfulgens n
involutum), Npn 3TOM BepXHAS NOA30Ha ByaeT cooTBeTCTBOBATH MO 06BLEMY NMOA30HE
Nekrassovi B eé nepBoHavanbHom noHmmanumn (Poros, Ctapogybuesa, 2014).

% 3TOT BMA MOXET ABNATLCS MNaALMM cuHoHUMoM C. (C.) subditoides (Nik.), ronoTun KoToporo npomc-
XOOUT Takxe 13 30Hbl Fulgens

* no MHenuio E.}O.Bapabolukuna, sksemnnsip Craspedites nekrassovi, usobpaxeHHbii B (Poros, Ctapo-
aybuesa, 2014), asnsetcda npeacrasutenem Kachpurites (npum. E.FO.B.).
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AMMOHUTSLI:

BuoropusoHT K. evolutum Rogov sp. nov., in litt.: Kachpurites evolutus Rogov sp.
nov., in litt. [M], K. fulgens (Trd.) [m], Craspedites (C.) praecokensis Rogov
sp. nov., in litt. [M], C.(C.) fragilis (Trd.) [m], C.(C.) nekrassovi (Prig.) [m],
Subcraspedites sp.

BuoropusoHT Kachpurites tenuicostatus Rogov sp. nov., in litt.°: Kachpurites
tenuicostatus Rogov sp. nov., in litt. [M] K. fulgens (Trd.) [m], Craspedites
(C.) praeokensis Rogov sp. nov., in litt. [M], C.(C.) nekrassovi (Prig.) [m],
Subcraspedites spp.

BuoropnsoHT Kachpurites cheremkhensis: Kachpurites cheremkhensis Mitta et al.
[M] K. aff. fulgens (Trd.) [m], Craspedites (C.) praeokensis Rogov sp. nov.,
in litt. [M], C. (C.) okensis (d’Orb.) [M], C. (C.) nekrassovi (Prig.) [m], C. (C.)
fragilis (Trd.) [m], (o4eHb pegko).

BuoropusoHT Kachpurites subfulgens: Kachpurites subfulgens (Nik.) [M], K. aff.
fulgens (Trd.) [m], Craspedites (C.) okensis (d’Orb.) [M], C. (C.) subditus
(Trd.) [M], C. (C.) subditoides (Nik.) [m], C. (C.). nekrassovi (Prig.) [m].

BuoropusoHT K. involutus Rogov sp. nov., in litt.: Kachpurites involutus Rogov sp.
nov., in litt. [M] (o4eHb yacTto), K. aff. fulgens (Trd.) [m], Craspedites (C.)
okensis (d’Orb.) [M], C. (C.) subditus (Trd.), C. (C.) subditoides (Nik.) [m].

PacnpocTpaHeHuMne. Apocnasckass, MockoBckasi, TBepckasi, Bnagnmwup-
ckasi, PasaHckasa obnactu (F'epacumos, 1969), CpegHee MNoBomkbe. Camble ceBepHble
BbIXOAbl 30HbI B CpegHeM [MoBomKbe U3BECTHLI B U30NMPOBaHHOM OcTaHue B Huxero-
poackon obnactu (paspes Mcagbl, cm. bnom, 1951). 3oHa WMpOKO pacnpocTpaHeHa B
YnbsaHoBckon (MapbeBka, MNopoguwm) n Camapckon (Kawnup) obnactax, a Takke B
npegenax CapartoBckoro 3aBosmkbs (Oprioska). Ha tore 30Ha NpuUCyTCTBYET B CKBaXU-
Hax B Bacc. peku bon. Y3eHb (ckBaxuHbl 17 n 40, cm. KysHeuoBa n gap., 1964).

1.1.4. 3oHa Catenulatum Rouillier, 1845 emend. Rogov
(in Rogov et Starodubtseva, 2014)°

= 30Ha Subditus Nikitin, 1878 (=apyc c Perisph.subditus n Amalth.catenulatus: HukuTtun, 1878,
¢.106; apyc c Perisph. subditus: HukntuH, 1881, ¢.232).
= 30Ha Okensis Pavlow, 1884 (pars)

Bupg-vwHpekc: Gariericeras catenulatum (Fisch., 1830-1837). Tunosasa ce-
pusa, npoucxogsawas u3 paspesa Xopoweso, yTpadeHa (Poros, Ctapoaybuesa, 2014).

CTpaToTuN He BblAeneH; cTpatoTunmMyeckas MectHocTb — MockBa 1 eé 6nu-
XXallune OKPeCTHOCTM.

XapakTepuctuka. HmkHAS rpaHuMua 30HbI NPOBOAMTCA MO CMEHe

® K. fulgens var. tenuicostata 6bin onvcan E.A. Tpouukoi (1969), HO NOCKOMbKY AaHHOE Ha3BaHWe Gbino
npegnoxeHo nocne 1961 roga, OHO cuntTaeTcsa MHPaNoaBMAOBLIM U He perynupyeTcsa Kogekcom (CT.
15.2 MK3H).

€ cornacHo Heony6nMkoBaHHbLIM AaHHbIM E.HO.BapabolukvHa, Craspedites nekrassovi v Garniericeras
catenulatum nNosiBRAIOTCA NOYTU HA OOQHOM YPOBHE U €Cnin 3TO TakK, TO BblaeneHue 3oHbl Catenulatum, ¢
y4yeTOM BblLLIECKa3aHHOro, TepsaeT cmbicn (npum. E.FO.B.).
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Kachpurites ppeBHenwnmu Garniericeras, BEpXHASA rpaHuLa onpegenseTcs no aMmo-
HUTaM, OTHOCALLUMMCS K OpYyron ouroreHeTu4eckon NMHUM 1 NpoBOAMTCH NO nosBne-
Huto Craspedites (Trautscholdiceras) [M] n [m] ¢ ocnabneHHON CKyNbNTYpOW Ha BEH-
TpanbHOW CTOpoHe. B gaHHOM 30HEe rapHuepuuepaTuHbl yxxe 3aMeTHO 6onee peaku,
4yem B 30He Fulgens, xoTa B paspe3ax Mocksbl 1 NogmockoBbsi OHM BCE eLé npeobna-
AatoT.

BnoropunsoHTbl. B 30He MOryT GbITb BblAeneHsl TpU GUOropn3oHTa, OCHO-
BaHHble Ha NocnegoBaTeNnbHOCTU BUAOB poaa Garniericeras: B HUIXKHEM 6UMOropusoHTe,
pacnpoctpaHéHHOM B MockoBckon U1 fApocnaBckon obnacrtax, BCTpeyarTcs
Garniericeras C OKPYrNEHHOWN, NOYTU NULWEHHON KNS Xunon kamepown (G. interjectum
(Nik.) [m] n mopdonornyeckn 6nmnskne MakpoKoHxMu), B cpegHeM OMoropusoHTe pac-
npocTtpaHeHbl G. catenulatum (Fisch.) n B BepxHen 4yactu 3oHbl — G. subclypeiforme
(Milash.), naecTtHble Takke 1 n3 bonee Monoabix OTNOXeHU. MakpoKOHXM Kpacneau-
TVMH NpeacTaBneHbl BUAAMW, pacnpoCTpaHEHHbIMM B BEpPXHEN YacTu 30Hbl Fulgens —
C. (C.) okensis (d'Orb.) n C. (C.) subditus (Trd.). Cpean MUKPOKOHXOB 34€Cb B OCHOB-
HOM BCTpevaloTCH Noka He onucaHHble BuAabl. B HM3ax 30HbI npeobnagatoT rpybopeb-
puctble dopmbl, 06bI4HO onpenensemsblie kak C. (C.) subditoides (Nik.) (Hanp., Mepacu-
moB, 1969, tabn. XXIl, cur. 6), HO 3aMeTHO OTNUYalrLKneca OT rofioTuna, KOTopbIn
npoucxoguT 3 3oHbl Fulgens. K BepxHen YacTu 30HbI NpUypoYeHbl MMKPOKOHXM, B6nna-
kne k C. (?Trautschodiceras) mosquensis Geras., HO, Kak NpaBumo, oTnu4arLwmecs ot
TUNUYHBIX NpeacTaBUTENen JaHHOMO BUAa MEHbLUMMKU pa3MmepamMin. V13 30Hbl U3BECTHBDI
peakue Haxogku Subcraspedites sp. (Rogov, Zakharov, 2009, dwur. 3.7).

PacnpocTpaHeHMe. 30Ha pacnpoCTpaHeHa NPeuUMyLLECTBEHHO B TeX Xe
pernoHax n paspesax, 4To u 3oHa Fulgens. B Mockosckon, Ps3aHckon, Apocnasckon,
MBaHoBckon n KocTtpomckonm obnacTtax OHa npeactaBneHa neckamu M necyaHukamm
HebOomnbLON MOLHOCTK (06bI4HO He 6onee 1 M, NMwb Mectamu Ao 4-4,5 m); Ans BOC-
ToYHoM 4vacTtu NogmockoBbs (MunbkoBo, EraHoBo, kapbepbl JlonaTtuHckoro dgocdo-
PUTHOrO PYAHMKA) XapakTepHO NPUCYTCTBME NNUTbI ocaTM3MPOBAHHOIO NecyYaHunka
mMowHocTblo okono 0,3-0,4 M. B YnbaHoBckon mn Camapckon obnactsix 30Hy
Catenulatum cnaratoT npenmyLLEeCTBEHHO aneBpOnnUTbl U NECYaHUKN, YacTo CO 3HaYn-
TEeNbHOW MPUMECBLI0 KPEMHUCTOrO U KapboHaTHoro matepuana (1-2 M), ¢ MHOro4mc-
NEeHHbIMM NPOCnoAMU (POCHOPUTOBLIX KOHKpeuun. Haxooku Buga-uHoekca U3BecCTHbI
n3 CapatoBckoro 3aBsormkbsa — Opnioeka (cMm. KambiwéBa-EnnateeBckasa un ap., 1969) n
B CKBaXknHax B 6acc. pekn bon. Y3eHb (Ky3HeuoBa un gp., 1964). YkasaHus Ha npucyT-
ctBue G. catenulatum (Fischer) B OpeHbyprckon tope (Cokonos, 1901) B ganbHenwem
He noaTBepaunuch; No MHeHuto AJl. AHwwnHa (1943), 3a rapHuepuvuepacoB, ckopee
BCcero, 6bInM NpuHATLI anTckme Sinzovia. Cnefbl BEPXHEBOIMKCKMUX OTMOXEHUA MOryT
npucyTcTBoBaTh NUWb B OpeHbyprckon obnactn, Ha Obwem CoipTe, oTkyaa A.H. Po-
3aHoBbIM (1927) NnpnBOAUNUCH caenaHHble B (0OCHOPUTOBOM KOHIIOMEpaTe Haxo4Ku
aMMOHWTOB, XapakTepHbIx Ana 3oH Fulgens, Catenulatum n Nodiger.

Camblil FOXKHBIN NYHKT, rAe NPUCYTCTBYIOT BEPXHEBOKCKME OTNOXEHUSA, OTHOCH-
lwmecs k 3oHam Fulgens nnun Catenulatum, pacnonaraetcs B CeBepHoM KasaxctaHe
(ropa Kou-kapa, pacnonoxeHHas B ~150 KM K BOCTOKYy OT ATbipay, CM. TUXOHOBWY,
1915; CokonoBa, 1939), oTkyaa ykasbiBanucb rMuHbl ¢ Craspedites (C.) okensis
(d’Orb.). MHTepBan pacnpoctpaHeHus Buaa Craspedites (C.) okensis (d’'Orb.) Ha Pyc-
CKOW nnatgopme cocTaBnsieT npumepHo 1,5 30HbI (TpK GuoroprsoHTa 30HbI Fulgens u
3oHa Catenulatum), n, HeCcMOTps Ha LIMPOKOE reorpaguyeckoe pacrnpocTpaHeHue
AaHHOro Bnaa B ApPKTMKE M ero 3HayeHwe anga ctpaturpadun, BbiaerneHne éuoropu-
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30HTa okensis ONs paccmaTpuBaeMon TeppuTopun He NpeacTaBnaeTcs Lenecoobpas-
HbIM.

3ameyvyaHusa H.T. 3oHoB (1939), a cnegom 3a Hum WU.I. n H.T. Ca3oHOBbI
(CasoHoB, 1953; CasoHoBa, CasoHoB, 1967, 1984 w pgp.) pasgenanu  30HYy
Catenulatum (Subditus no aTum aBTOpam) Ha ABe NoA30HbI: HWKHIOK C. okensis (c C.
okensis (d’Orb.)) n BepxHioto C. subditus — G. catenulatum (c Craspedites subditus
(Trd.), C. krylovi Prig., C. subditoides (Nik.), Garniericeras catenulatum (Fich.)). OHn
yKasblBanu, 4YTo JaHHble NoA30Hbl ycTaHaBnueakTca B [ogmockoBbe U YNbSHOBCKO-
CbizpaHckoM [MoBOMKbE M YTO Takoe AeneHue npocnexusaeTss HenoBcemecTHo. Opa-
HaKo AaHHble aBTOPOB NO3BONAT yTBepXaaTh, 4Tto, XoTa C. (C.) ex gr. okensis nosiB-
natTtca parbwe C. (C.) subditus (Trd.), B 3oHe Catenulatum oHu BCTpevatoTcst coBme-
CTHO, npuyém G. catenulatum (Fischer) conytctByeT oboum aTnm Buaam B GonbLien
4acTW 30HbI, OTCYTCTBYS TONbKO B €€ Bepxax.

1.1.5. 3oHa Nodiger Nikitin, 1884 emend. herein
= 30Ha Subclypeiforme Milashevich, 1881 (pars)

Bupg-wvHpekc: Craspedites (Trautscholdiceras) nodiger (Eichwald, 1862) [M];
B KadectBe nektotuna B.B. Mutta n W. Wa (2011) npegnoxunu ak3emnnap n3 Ko-
TENbHUKOB, M300paxéHHbIN Ayapbaxom n dpuapcom (Auerbach, Friers, 1846, tabn.
VI, cur. 1-3; nepensobpaxeéH B Mutrta, LWa, 2011, puc. 3 a,0).

CTpaToTun He BblAeneH; ctpatoTunnyeckas MectHocTb — Mockea n eé 6nu-
Xanwwme okpecTtHocTn, Koctpomckas 0611. (c. Ko3noso Ha p. YHXe).

XapakTepucTtumka. HAKHAA rpaHuua 30HbI NPOBOAUTCA MO MNOSABMEHWUIO
Craspedites (Trautscholdiceras) [M] ¢ ocnabneHHoOW CKynbnTYpOW Ha BEHTParibHOM
CTOPOHE M XOPOLUO BbIpaXeHHbIMU MPUYyMOUnMKanbHbIMU Byropkamm, BepxHAs — Mo
ncyesHoseHuto Craspedites (Trautscholdiceras). Bnpoyem, ¢ onpegeneHnemM BepxHemn
rpaHvLbl MOKa MMEKTCA HEKOTOPbIE CNOXHOCTU, MOCKOMbKY B HacTosee BpemMs B EB-
ponenckon Yyactn Poccun nmeeTcss OanH eOUHCTBEHHbIN NOKa HEQOCTATOMHO U3YYeH-
HbI pa3pes, rae 30Ha NepekpbiBaeTCs BbillenexalumMmm CriosMu, NnpuHaanexawmmm K
Bormkckomy sipycy (Cenbuo-BockpeceHckoe, Apocnasckas o6n., cm. Kucenés, Poros,
2012 v HMKe B HacT. paboTe).

B 3oHe Nodiger rapHuepuuepatunbl (G. subclypeiforme (Milash.) [M] 1 MUKPOKOH-
Xn) B 6ONbLUMHCTBE pa3pe3oB BCTPEYaATCA peako U NpUMypoYeHbl B OCHOBHOM K Ca-
MbIM HW3aM 30Hbl. EQMHCTBEHHbLIM MCKITIOYEHMEM SBNAOTCS pa3pesbl PsizaHckon 00-
nacTu, rge rapHuepuuepachl CpaBHUTENbHO MHOTOYMCIEHHbI BMAOTbL 40 BEPXHEN Yac-
TN 30HbI.

BnoropunsoHTbl. 30Ha nogpasgensieTcd Ha pABe noAasoHbl, Nodiger wu
Milkovensis, npu atom B nogsoHe Nodiger MoryT 6bITb YCTaHOBMEHbI ABa OMOropn30oH-
Ta n B noasoHe Milkovensis — oanH GMOropn3oHT, OCHOBaHHbIE Ha NocneaoBaTesnbHO-
ctn BngoB Craspedites (Trautscholdiceras). 1o Bcen 30He pacnpoCTpaHeHbl nocnea-
HWe rapHuepuuepaTuHbl Garniericeras subclypeiforme (Milash). B HuxHem Guoropu-
30HTE BCTpeYvaeTcs noka He onucaHHbin Bug C. (Trautschodiceras), nepexoHbin ot C.
(Craspedites) (cm. MutTta, Wa, 2011, puc. 2). Beiwe nossnsawTtca tunndHble C. (T.)
nodiger (Eichw.) [M]. Ona noa3oHbl Nodiger B uenom xapakTtepHbl Takke C. (T.)
mosquensis (Geras.) [m], C. (T.) pseudonodiger (Schulg.), Craspedites (Taimyroceras)
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spp. (Bknwyas ammoHuToB, onucaHHbix A.FO. bepesuMHbiM B cocTaBe poja
Chuvaschites). B 6uoropusoHte nodiger Bctpeydatotcs takke C. (T.) parakachpuricus
Geras. [M], C. (T.) kachpuricus (Trd.) [m]. B 6buoropusoHte milkovensis BcTpe4varoTcs
npenmyLlectseHHo Craspedites (Trautscholdiceras) milkovensis (Eihw.) [M] n C. (T.)
kachpuricus (Trd.) [m].

PacnpocTpaHeHune 30Hbl Nodiger noytu coBnagaet C TaKOBbIM 30HbI
Catenulatum ('epacumos, 1969). OHa n3BecTHa B npegenax Koctpomckon, Apocnas-
ckon, MockoBckon, MBaHoBckon, PsizaHckon, YnbsaHoBckon u Camapckon obnacTten,
HegaBHO OblnNn OTKPLITHI €€ Bbixoabl B YyBawwnn (bepesnH, 2008). B ceBepHbIx pan-
OHax CBOEro pacnpocTpaHeHus (ceBepHee YnbsAHOBCKOWM 065.) OoHa npeacTaBreHa
neckamm u necyaHmkamm MowHocCTbio oT 1-2 M go 6onee yem 30 m (B lNMoagmockoBbe n
Apocnasckon o06n.). Ha tore YnbaHosckon obnactn n B Camapckon obnactn 3oHa
npeacraBrieHa OKPEMHENbIMU aneBpoNMTaMmn C MHOMOYUCHEHHbIMM Npocnosmu ¢oc-
POPUTOBLIX KOHKpPELUN, 0COBEHHO OOUMbHBIMU B KPOBME 30HbI. [1pucyTCTBME 30HbI
MOXHO npeanonaratb n B CeBepHom KasaxctaHe, oTkyaa M3 4OnNuHbl YonTakynb yno-
MUHanNUcb nepeoTnoXxeHHble Haxoakn “Olcostephanus nodiger» (baapyHac, 1916).

3amMedyaHu4. [Ina gaHHoro cTpaturpadmuyeckoro MHTepBana, Kak u ans Huxe-
nexatuen 30Hbl, 66110 NpenoXeHO HECKOSbKO BUAOB-UHOEKCOB, OTHOCALLUXCA K Noa-
cemenctBam Garniericeratinae n Craspeditinae. K.O. Munaweswu4 (1881) npegnoxun
BblAENATb «ropu3oHT ¢ Amaltheus subclypeiforme», a HECKONbKAMU rogammn rnosxe
C.H. HukntuH (HukutuH, 1884) ycraHosun 3oHy Nodiger. Kak n B cny4yae ¢ 30HOWM
Catenulatum, B nybnukaumsx koHua XIX Beka aons 30Hbl Hepeako ynotpebnanucb asa
Buaa-nHgekca. Tak, C.H. HukutuH (1888) HasbiBanm 3TOT MHTEpBan «rOPU3OHT C
Olcostephanus nodiger, Oxynoticeras subclypeiforme», A.ll. lMaBnoB — «30Ha C
Oxynotyceras subclypeiforme wn Olcostephanus nodiger», «3oHa ¢ Olcostephanus
nodiger n Oxynotyceras subclypeiforme» (Paviow, 1889), «3oHa ¢ Olcostephanus
(Craspedites) nodiger, C. kaschpuricus n Oxynotyceras subclypeiforme» (Pavlow,
Lamplugh, 1892), «30Ha Craspedites  kaschpuricus  wn Oxynoticeras
subclypeiforme» (Pavlow, 1896). No3gHee, ocobeHHo nocne pabotbl A.H. PosaHoBa
(1909), B KoTOpOoM ObINM ycTaHOBMNEHbl NOA30HbI (HWXHAS Nodiger M BepxHss
Milkovensis), 4Yalle Bcero gns o6o3HayeHnsi BEpXHEN 30HbI BOSMKCKOro sipyca crarn uc-
nonb3oBatbca Bua Craspedites (Traurscholdiceras) nodiger (Eichw.) n nuwb nHorga
ynomMmumHanacb Takke 30oHa Subclypeiforme (Hanp., 3oHoB 1937; Comos, 1939). [ns
NoA30H ObInn NpeanoxeHsl 1 apyrne nHaekcol: MN.A. Nepacumos (FepacumoB, Muxan-
nos, 1966) ncnone3osarn, cootBeTcTBeHHO, Mosquensis n Nodiger, a U.I. u H.T. Ca-
30HOBbI (1967) - Subclypeiforme-Nodiger n Kachpuricus — Tolijense.

B paHHom cniyvae C. (Trautscholdiceras) nodiger (Eichw.) npeactaensetca 6o-
nee ygayHblM BUOOM-UHOEKCOM, HECMOTPS Ha TO, YTO OH 6bin npeanoxeH nosxe G.
subclypeiforme (Milash.), nockonbky: 1) B oTnimdne ot 6onee HU3KNX YacTen BepxHe-
BOJHKCKOro noabsipyca B JaHHOW 30HEe rapHuepuuepaTuHbl y)Xe CTaHOBATCA peakumMu
(B BEpXHEN NOA30HE — eQUHUYHBbIE UM OTCYTCTBYIOT); 2) MHdpa3oHanLHoOe pacyneHe-
HMe 30Hbl OCHOBAHO Ha nocnepgosatenbHocTn C. (Trautscholdiceras); 3) sug G.
subclypeiforme (Milash.) 6b1n ucnonb3oBaH B KadecTBe Buaa-nHaekca crnoés (Kencu un
ap., 1977; Mecexnukos, 1984) unn nogsoHsl (boraaHosa, Jlobayéra, 1994) ans ocHo-
BaHuA pasaHckoro apyca Pl1. Xota W.I'. u H.T. Ca3oHoBbl (1984), a 3atem B.B. MutTta
(MwuTTa, Wa, 2011) nokasanu, 4To rapHuMepuuepachl B pa3pesax PasaHckon obnacty,
MOCNYXMBLUNX ANSA YCTAaHOBIIEHUSA 3TUX CMOEB, BCTPEYATCA OTAENbHO OT pA3aHuTe-
COB M MX Haxo4Kn OTHOCATCA eLlé K BEpPXHEN YacTu BOJTKCKOro sipyca, MCnosnb30oBaHne
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OOHOro M TOrO Xe BuAa-UHAEKCa B TEPMUHANbHOW Ope U HU3ax mMena MOXeT MpuBO-
AUTb K OnpeaenéHHon nytaHumue.

11.1.6. 3oHa Singularis Kiselev, 2003

Bupg-wHpgekc: Volgidiscus (Volgidiscus) singularis Kiselev, 2003 [m]
(Kncenés, 2003, c. 60, Tabn. 26, dwur. 4-5).

CtpaTtoTun: kKapbep y c. Cenbuyo-BockpeceHckoe (Kucenés, 2003), cron 2.
[MepBoHa4YanbHO OaHHbIN MHTEpPBan BblAeNAncs Kak «cnown ¢ V. singularis» (Kucenés,
2003). C y4yéTOoM TOrO, 4YTO B HacTosillee Bpems OOHapyXeHbl paspesbl
(HeonybnunkoBaHHble gaHHble [.H. Kncenésa), B KOTOPbIX NOMIOXXEHNE HAXOAOK BOSIU-
AnckycoB Bbllwe nocnegHux Craspedites (Trautscholdiceras) 4€TKO onpeaeneHo, paHr
AaHHOro noapasgeneHnsa MoXeT ObiTb MOAHAT 40 30HAsNbHOrO.

[MTopa3pgeneHue. Boiwe 30HbI Nodiger B npegenax BEPXHEBOIMKCKOro Noab-
sapyca MoryT 6bITb 060Cc06s1eHbI MO MEHbLUEN Mepe ABa KOMMMeKca aMMOHUTOB, obna-
Jarouime KparvHe orpaHuUYeHHbIM reorpaduyeckumM pacrnpocTpaHeHueM (HApocrnasckas
obnactb). OHKM MOryT ObITb OTHECEHDI K 30HEe Singularis. BuoropunsoHT singularis, K Ko-
Topomy npuypoyeHsl Volgidiscus, BcTpeveHHble Bbilwe 30Hbl Nodiger B pa3spese Cenb-
uo-BockpeceHckoe (Kucenés, Poros, 2012), noka Hen3BeCcTeH 3a npegenamMmm TUNoBo-
ro mectoHaxoxgenus. MNMo-sngumomy, odeHb 6M3KMI BO3pacT MMeET KOMMIEKC aMMO-
HUTOB, OBHapyXeHHbIN A.A. LLIKoNuHbIM B NegHMKOBLIX BarlyHax B npegenax Apocnas-
ckon obnactu. B atom komnnekce 6binn BcTpedeHbl Volgidiscus (Volgidiscus), otnu-
vawwumeca cnabo ckynbntupoBaHHou pakosuHown (Volgidiscus (V.) pulcher (Casey,
Mesezhn., Schulg.): WkonuH, Poros, 2012, Tabn. 80, cwur. 2), COBMECTHO C HUMMU NpU-
cyTtcTBytOT Schulginites cf. pseudokochi Mesezhn. (loc. cit., Tabn. 80, dwur. 3). Cneny-
eT OTMETUTb, YTO U NOpPOAAa CaMUX BanyHOB (pbPkue NecyaHukn) odeHb 6rm3ka Kk nec-
YaHukaMm n3 Cenbua-BockpeceHckoro, oTnmyasach pasBe 4YTO HECKONbKo Bonee ceeT-
NbiM LUBETOM U MEHbLUMM pa3mMepHOM 3€peH. AMMOHUTLI, 6nuskne k Volgidiscus (V.)
pulcher Mesezhn. et al. 6bIM BCTpeYeHbl Takke B TEPMUHANBHOW YacTU BOJSMKCKOro
apyca paspesa y 4. OrapkoBo Ha p. YHxe (MutTa, 2015, Tabn. |, dur. 3).

PacnpocTpaHeHMUMe. I3BeCTHa TONbKO B CTpATOTUMNE U 3ppaTUYECKNX Ba-
niyHax Ha TeppuTopumn Apocnasckon obnacTu.

3amMeyaHusa. M3 noka He BCTpPeYEHHOro B KOPEHHOM 3aneraHuu crtpaTturpa-
doMyeckoro nHTepeana B TEPMUHANbHOM YacTn BEPXHEBOIIKCKOro nogbspyca U3BecT-
Hbl Haxogkn Chetaites chetae Schulg. 3T aMMOHUTLI HangeHbl B NEPEOTIIOKEHHOM
Bnae B Apocnasckon obn. (Moctoso: Kucenés u ap., 2012, tabn. 53, cwr. 2-3), ux Ha-
XOOKN M3BECTHbl Takke B PasaHckon obn. (kons. MOCKOBCKOro LeTCKOro 39KOmoro-
©monornyeckoro LEHTpa).

11.2. PA3BAHCKUW APYC

NcTopryeckn ocHOoBaHME psi3aHCKOro sipyca B TUMOBOM PErMOHE Onpeaensnoch
no nosiBneHuto Riasanites (MecexHuko, 1984). B ApKTuke ocHOBaHMWE PSA3aHCKOro
sapyca dukcupyeTcs no nosisrneHno Praetollia v Chetaites sibiricus Schulg. JoctoBep-
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Hble Haxoakun Praetollia B EBponenckon Yactu Poccun HemsBecTHbl (MutTa, 2015), a
€ONHCTBEHHbIN N306paxeéHHbIn ak3emnnsap Chetaites sibiricus Schulg. (MutTa, LWa,
2011, tabn. lll, dour. 7) 3ameTHO OTNMYaeTcs OT CUBUPCKUX XeTamTecoB H6ONbLUMM KO-
appmumeHToM BeTBNeHNUs pébep npu MeHbLleM pa3mepe pakoBWUHbI U, CKOpee BCero,
BooOLLe He oTHocuTcA K poay Chetaites. NMpy 3TOM JaHHBIN @aMMOHUT NPOUCXOAUT U3
CUMNbHO KOHOEHCUPOBAHHLIX OTIIOXEHUI, U K KAKOMY MHpa3oHanbsHOMy nogpasgene-
HUIO OH MOXET OTHOCUTBLCH, HESICHO.

[1aHHbIE O CTPOEHUU HUXKHEN YaCTU PSA3aHCKOro sipyca U pacnpocTpaHeHun 34ecb
aMMOHMTOB AOCTaTOYHO npoTmBopeumnBbl (MecexHukoB, 1984; Kencu v gp., 1988;
MuTtTa, 2007; MuTTa, Wa, 2011). Tem He MeHee, MOXHO CcYMTaTb YCTAHOBSIEHHbLIM, YTO
camble HM3bl Aipyca He coaepXaT aMMOHUTOB TETUYECKOIO NPOUCXOXAEHUS.

1.2.1. 3oHa Rjasanensis Nikitin, 1888

Bwunpg-wvHpgekc: Riasanites riasanensis (Nikitin, 1888); nekrotun (Mutta, 2008)
- 3k3 N21/81 (lopHbin my3en, CaHkT-lNeTepbypr), nobpaxeH B: HukntuH, 1888, Tabn.
1, ur.1; PazaHckas obn., Ctapasa Ps3aHb.

CTtpaToTun: npasbin 6eper p. Okn y a. YeBKuUHO.

XapakTepucTtuka. paHuUbl 30HbI oNpeaensalTca pacnpoCcTpaHEHNEM pPo-
Aa Riasanites. [1ns1 30HbI B LLENOM XapakTepHO NPUCYTCTBUE pa3HOOBpPa3HbIX aMMOHK-
TOB TETMYECKOro MPOUCXOXOEHNHA, OTHOCAWMXCA K poaamM Riasanites, Riasanella,
Malbosiceras, Mazenoticeras, Subalpinites, Neocosmoceras v gp., a Takke bopearnb-
HbIX Hectoroceras, Surites, Externiceras. B npenenax 30Hbl BblAeNsieTCs HECKOSbKO
000CcO0BMnEeHHbIX KOMMiekcoB ammoHuToB (Kencn u gp., 1977; MecexHukos, 1984;
Baraboshkin, 1999; BapabowkuH, 2004 a, 6; MutTa, 2005, 2007; MutTa, Wa, 2011).
N3-3a oparmeHTapHOCTM pa3pe3oB 1 crnabon N3y4eHHOCTU MHOTMMX U3 HUX NaneoHTo-
normyeckas xapakTepucTuka, MocreaoBaTeNnibHOCTb U pacrnpoCTpaHeHne 3TUX KOM-
NNEeKCOoB OCTalOTCS ANCKYCCUOHHBIMM.

MoopaspneneHnune. E.FO. bapabowknn (Baraboshkin, 1999) npeanaran pas-
AensaTb AaHHYH 30HY Ha nNoa3oHbl Hectoroceras kochi n Transcaspiites transfigurabilis,
a Heckonbko noaxe (bapabowwkunH, 2004 a, 6), Ha OCHOBE MEXpPEernoHanbHOM Koppens-
LUUKn — Ha NoA30Hbl Subrjasanensis, Kochi n Transfigurabilis.

B nocnegHee Bpemsi 9TOT MHTepBan akTnBHo m3yyan B.B. Mutta. B 2007 r. oH
BblAeNsn B [JaHHOW 30He NATb aMMOHUTOBLIX KomnnekcoB (Mwutta, 2007): 1)
Hectoroceras tolijense, 2) Hectoroceras kochi, 3) Riasanites swistowianus, 4)
Riasanites rjasanensis, 5) Transcaspiites’ transfigurabilis. Yxe Ha cneaytowmit roa oH
pasgenun 9ToT uHTepBarn Ha gBe 30Hbl — Kochi n Rjasanensis s.s. 1 B npegenax no-
cnegHen Bolgenan (Mutta, boromonos, 2008; MuTtTa, Wa, 2011) cnegyowme Kom-
nnekcbl (CHU3y BBEPX):

“swistowianus™ Riasanites swistowianus (Nik.), R. rasanensis (Nik.),
Dalmasiceras crassicostatum Djanelidze (onpegeneHne KOToporo, Ha Halu

" Mbl He pa3aensieM MHeHue B.B. ApkagbeBa (2009) 06 oTHeceHun Transcaspiites transfigurabilis k pogy
Neocosmoceras
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B3rnsa, owwnboyHo), Malbosiceras sp., Subalpinites aff. fauriensis
Mazenot, Mazenoticeras cf. urukhense Kalacheva et Sey, Riasanella spp.,
Pseudocraspedites bogomolovi Mitta, Praesurites sp.

‘riasanensis”. Riasanites rjasanensis (Nik.), R. swistowianus (Nik.), Subalpinites
krischtafowitschi Mitta, Malbosiceras sp., Mazenoticeras sp., Praesurites
nikitini (Gerasimov) em.Mitta, Pseudocraspedites bogomolovi Mitta, P.
craspeditoides Girmounsky, Hectoroceras cf. kochi Spath.

‘transfigurabilis™ Transcaspiites transfigurabilis (Bogosl.), Riasanites rjasanensis
(Nik.), R. rulevae (Mitta), R. maikopensis (Grig.), Pronjaites cf./aff.
bidevexus (Bogosl.), Externiceras, Gerassimovia, Borealites, Caseyceras,
Surites.

Buabl-uHaekcbl nepBbiX ABYX YKa3aHHbIX KOMMMEKCOB Herb3A Ha3BaTb yOauyHbl-
MM, MNOCKOSIbKY OHM B 0B6OMX KOMMMEeKcax BCTpPeYatTCss COBMECTHO, XOTH U C pasfiny-
HON YaCTOTOMN.

BBrAay BbICOKON KOHOEHCAUUN PA3AHCKMX OTNOXEHWUM U BCe elle ux cnabon usy-
YEHHOCTU BbICOKa BEPOATHOCTb OWMBOK Npu CTONb AeTanbHOM pasfeneHun, noaTomy
3gecb Mbl Bo3Bpawaemca Kk cxeme E.JO. BbapabowkuHa (Baraboshkin, 1999) c gsy-
YneHHbIM geneHnem 3o0Hbl Riasanites.

PacnpocTtpaHeHune. B Mockosckon, PazaHckon, Kanyxckon n Tyrnbckon
obnactax 30Ha npegctaBrieHa MNPevMyLLecTBEHHO MeckamMn U necyaHmkamm (4acto
drochaTnanpoBaHHbIMU) MOLLHOCTLIO 40 2,5 M unn npocnoemMm (pocopuUTOBbIX ranek
(oo 5-15 cm). B Camapckon obnactu (Kawnup) u Ha tore YnbsiHOBCkoM obnactu
(MapbeBka) 30Ha npefcTaBneHa neckamm U OrnOKOBUAHBbIMU NecYaHUKaMn MOLLHOCTbIO
00 2 M, Npu 3TOM B HM3aX 30HbI B Kalunmpe oTMeyaeTcs Npocnon ropovmnx crnaHues. B
B6accenHe p. Cypbl 30Ha npeacraBneHa PochopnToOBbLIM KOHIIIOMEPATOM MOLLHOCTbIO
no 0,4 m (CasoHoBa, 1977). Takum o06pa3omM, MOLHOCTb 30HbI NOBCEMECTHO HEBENN-
ka. B Apocnasckon obnacti n Ha ceBepe YNbSHOBCKON 0651aCTM aMMOHUTBLI 9TOW 30-
Hbl U3BECTHbI TONbKO B MEPEOTIOXEHHOM COCTOSIHUN.

3ameyvaHunga. C.H. Hukutun (1888) Bbigenan «cnou ¢ Hoplites rjasanensisy,
HO UX cTpaTturpaduyeckoe nonoxXeHne onpenensan HeBepHo, Napannenuays nux c 3o-
Hon Virgatus cpeaHeBOITKCKOro noabsipyca B COBPEMEHHOM MnoHMMaHuu. Bospact
9TUX OTnoxeHun 6bin yTouHEH H. KpuwTtadosudem (Krischtafowitsch, 1892) n H.A.
Borocnosckum (1895).

I1.2.1a. MNMog3oHa «Kochi» Spath, 1952

Bupao-wuHpekc Hectoroceras kochi Spath, 1947. N'onotun — Spath, 1947, Tabn.
[, pur. 2, Bemnsa xenmcoHa, BoctouHas MpennaHans, obH. 313.

CTtpaTtoTun He BblgeneH. Tunoson pernoH 3oHbl Kochi — 3emnsa [xenmcoHa,
BoctouHas [peHnaHama. dayHuctnyeckmn ropusoHT ¢ Hectoroceras kochi (Spath,
1952) 6b1n0 NpeanoxeHo paccmaTpmBaTb B kadecTBe 30Hbl (Cakc, WynbruHa, 1962).
3a onopHble pas3pesbl B 3TOM Criydae MOXHO MPUHATbL paspes3 B wypdax no nesomy
Gepery p. XeTbl B 2 KM HWXe yCTbs py4. bykaTtbiin, o6H. 2, cn. 4; n 06H. 1 Ha p. JleBow
Bosipke B 0,5 KM OT yCTbsi M 00H.2, cnon 1-3 Ha cnnaHun pek Jleson u MNpason bosipkn
(BapabouukuH, 2004 6).
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3ameyaHus4. B.B. Mutta (MuTtTa, Wa, 2011) npegnoxun BblAensaTs B OCHOBa-
HUK psi3aHCKoro sipyca 3oHy Kochi, B koTopyto 6bIno BKAOYEHO ABa GUOropusoHTa —
tolijense n kochi. OgHako KpoBNns 1 nogollBa 3TOM 30HbI HE COBMaJaloT C rpaHuuamm
30HblI Kochi ApkTuku (roe eé obbeM onpeaenseTcsa pacnpoctpaHeHnem Hectoroceras
s. str.). Ctpaturpacunyeckoe nonoxeHuve «payHUCTUYECKOro ropusoHTa ftolijense» oc-
Taétcsa HesicHbIM. Bua-nHaekc gaHHoro 6muoropusoHTa Ha NpunonspHom Ypane BCcTpe-
YaeTCcs Kak B TEpMUHAIIbHOM YacTu BOJIKCKOro, Tak U B HU3aXx psi3aHCKoro apyca. Bce
3aK3eMnnspbl, MMeBLUnecs B pacnopsxeHuu B.B. Muttel (MutTa, 2007, Tabn. |, dgur. 2—
5), npoucxoaat ns konnekumn A.l. NaBnoBa n nx TO4HOE NONOXEHWE B pa3pese Hens-
BeCcTHo. [MpeanonaraeTtcd, YTO OHM MOryT NPOMCXOAUTb N3 «cnos 26» paspesa Kysb-
MUWHCKOE, B KOTOPOM NOCReAyLNM UCCreaoBaTenaM He yaanocb O6Hapy>XuTb aMmMo-
HuToB (MutTa, Wa, 2011). N.I'. n H.T. CasoHoBbl (Ca3oHoB, 1953; Ca3oHoBa, Caso-
HoB, 1967, 1984) ynomuHanu Bug S. tolijense (Nik.) B komnnekce 3oHbl Nodiger Kawwu-
nMpa, HO HN MHOrofNeTHME COOpPbl aBTOPOB, HN U3YYEHME OBLLMPHBLIX KONMEKUMA aMMOo-
HUTOB 13 30HbI Nodiger aToro paspesa He NOATBEPXKAAKT NPUCYTCTBUSA 34eCb JAaHHOIO
Buaa. lNMpuHnmas BO BHMMaHue Haxoaku Shulginites Bmecte ¢ Volgidiscus 13 BanyHoB
B flpocnaBckorn obnacTtu, B BEpXHeW YacTu BOSIDKCKOro sipyca EBponernickon yactn Poc-
CUN  MOXeT MpUCyTCTBOBaTb OWMOrOPU3OHT, OXapakTepwu3oBaHHbIn Shulginites w
Volgidiscus. OTOT ropn3oHT JOMKEH OTHOCUTBLCA K BEpXaM BOJMKCKOro Apyca, XoTs Cy-
LLIeCTBOBaHNE B HWXHEW 4acTu psAsaHckoro sipyca Pl o6ocobneHHoro uHTepsana,
oxapaktepuaoBaHHOro Shulginites, Takke BO3MOXHO.

B oTnnume ot cnopHoro «buoropusoHTa tolijense», nonoxeHue GUOropusoHTa
kochi (MntTa, 2007) B HUXHEN YacTu psA3aHCKoro apyca odeBngHo. OH oxapakTepumso-
BaH, B OCHOBHOM, aMMOHUTaMn GopeanbHOro NPOUCXOXAEHNS (KpoMe Buaa-uHAEKca
30ecb BCTpeueHbl Praesurites wivnn Pseudocraspedites: Mutta, 2007), ogHako no
AaHHbIM (MecexHukoB 1 gp., 19796) n no Hawum HabnaeHnsMm, nepsble Riasanites,
BKNtoYas R. rjasanensis, NoaBnaTcs HWxe. Haxonkm Hectoroceras HeOQHOKpPATHO OT-
Meyanucb 1 B bonee BbICOKOW YacTu pasaHckoro sipyca (Kencu m gp., 1977 n 6onee
nosgHue paboTbl), HO OHW, BEPOSATHO, OTHOCATCA yxe K gpyromy Buay (Mutrta, Wa,
2011). Bo3amoxHO, aTn hopMbl 6rn3kM K «cBoeobpasHbiM Hectoroceras sp. indet.», Ha-
XOOKWN KOTOPbIX B BEPXHEN noa3oHe 30Hbl Kochi otmevan C.H. Anekcees (1984).

Takum obpasom, BbloensaTb 6GMoropn3oHTbl B noa3oHe “Kochi” noka npexaespe-
MeHHo. o mHeHuto E.HO. bapabowkuHa (Baraboshkin, 1999) nHrepsan “Kochi” otee-
YyaeT cpegHen YacTtu 3oHbl Kochi apktudecknx paspesoB. O6bem noa3oHsl Kochi 3aBe-
AOMO MeHbLUEe COOTBETCTBYOLWEro obbema 30Hbl cnbupckmx (Anekcees, 1984) n ne-
yopckux (MecexHukoB 1 ap., 1979 a) paspesos, nocnegoBaTenbHO CONOCTaBNASA KOTO-
pble€ 1 Y4UTbIBasi CMEHY KOMMMEKCOB COMYTCTBYOLWNX Surites, MOXHO NPUATK K BbIBOAY
0 cooTBeTCcTBUM noa3oH Borealites constans n Surites (Caseyiceras) praeanalogus
(anubonb H. kochi) noasoHe “Kochi” Pl (bapabowkuH, 2004 6).

PacnpocTtpaHeHune. [llog3soHa wusBectTHa B paspesax [logmockoBbs
(okpecTHOCTM BockpeceHcka), PssaHckon obnactu, rae oHa npegcrasneHa gocgatum-
3MPOBAHHbLIM NECYAHMKOM HE3HAYUTENBbHON (NepBble CAHTUMETPLI) MOLLHOCTU. Haxoa-
kn Hectoroceras coenaHbl M.A. POroebsiM 1 B KallNUpPCKOM paspese.

I1.2.1b. Nog3oHa Transfigurabilis Mesezhnikov et al., 1979
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CtpaToTun. CtpatoTun onpeaeneH He 6bin. MM MOXeT cnyxmntb pa3pes Yes-
KnHo B PdasaHckon obnactu (cnoum 2-4: MecexHukoB u ap., 1979 6), cdumkcupyrowmi
BEPXHIOK rpaHuuy noa3oHbl U paspes3 KysbmuHckoe-1 (crion 6, Tam xe), dukcupyo-
LLIA HVKHIOK rpaHnLy.

Bupg—-wnHpeckc: Transcaspiites transfigurabilis (Bogoslovsky, 1897) (Hoplites
transfigurabilis: Borocnosckuin, 1897, ¢.99, Tabn.VI, dur.3).

Xapaktepucrtumka. MowHOCTb 30HbI 0O6bIMHO He npeBbiwaeT 0,5 M; oHa
CnoXeHa KBapL-rfiayKOHUTOBbIMU MecyaHukamu ¢ ranskamu dpoccoputoB. Nogowsa
NpoBOAMTCA NO NOSIBIEHNIO BUAa-nHAEKca n nciesHoBeHunto Hectoroceras kochi, kpoB-
ns — no noseneHuto Surites tzikwinianus v S. subtzikwinianus n NCHE3HOBEHUIO TETU-
Yeckmx amMMoHuTOoB (Riasanites, Transcaspiites).

AMMOHUTBLI. Transcaspiites transfigurabilis; xapaktepHble BuAbl. Riasanites
rjasanensis, Riasanites swistowianus, Surites spp., Surites (Caseyiceras) spp.

PacnpocTpaHeHwune. [Nlog3oHa moxeT ObiTb NpocnexeHa B paspes3ax MaH-
reilwnaka n CesepHoro KaBkasa (bapabowknH, 20040).

3amMeyaHus. lNepBoHavanbHo (MecexHukoB u ap., 1979 6) gaHHaa nog3oHa
Oblnia ycTaHoOBIEHa B Ka4yecTBe CrnoeB ¢ hayHon, a nodxe (MecexHukos, 1984) 6bina
3aMeHeHa Ha 30HYy Riasanites rjasanensis n Surites spasskensis. 3ta 3ameHa npea-
CTaBnseTca He COBCeM YyAa4yHOW, MNOcKonbKy (1) paHee yxe Bblgenanacb 30Ha
Spasskensis, noHMMaBLIaaca pasHbiMn aBTopamu no-pasHomy (Masnos, 1907; Nepa-
cumos, 1959; CasoHoBa, CasoHoB, 1967 n gp.); (2) nogsoHa Transfigurabilis nmeet
HEMMOXon KOppPEeNnALMOHHbIA NOoTEeHUMArn Anga ConocTaBeHnst ¢ paspe3amm TeTndecko-
ro nosica; (3) kpoBns noAasoHsbl Transfigurabilis yctaHaBnuBaeTcs nerdye, nNOCKosbKY Ha
3TOM YPOBHE MOSHOCTBLIO UCYe3alT TeTU4eckne amMMoHUTLl. B paspesax bopeanbHoro
nosica 3ToM 30He MOXeT COOoTBeTCTBOBaTb 30Ha Surites (Caseyiceras) analogus, BuAa-
MHOEKC KOTOopoM npucyTcTBYeT B noasoHe Transfigurabilis pssaHckux paspesos
(MecexnukoB n gp., 1979 6).

11.2.2. 3oHa Tzikwinianus Gerasimov, 1971

Bwupg-wvHpekc: Surites tzikwinianus (Bogoslowsky, 1896); ronotun no MOHOTK-
nnn: borocnosckui, 1896, Tabn. I, dur. 6, PasaHckasa obn., ¢. YeBkuHo (=LlmkBmHO no
H.A. borocnosckomy).

CTtpaToTun: npaBbi 6eper p. Okn, obHaxeHne y g.YeBknHo (MecexHuKoB 1
ap., 1988).

XapakTepuncrtunmka. MowHOCTb 30HbI 06bIMHO He npeBblwaet 2-2,5 m. lMo-
AoLBa NpoBOAUTCS MO NOSIBAEHUIO Buga-nHaekca u S. subtzikwinianus, KpoBnst — no
nossneHunto Peregrinoceras albidum.

AMMOHMNTbl. AMMOHUTOBbIE KOMMIIEKCbI 30Hbl B HacTosLlee BpeMsa HeaocTa-
TOYHO M3y4yeHbl (MutTa, Boromonos, 2008). [na 30HbI XapakTepHbl Surites ex gr.
tzikwinianus (Bogosl.), Surites (S.) kozakowianus (Bogosl.), Bojarkia spp. n cpegHe-
pycckue Buabl Peregrinoceras (P. pressulum (Bogosl.), P. subpressulum (Bogosl.)).

PacnpocTtpaHeHwune. B MockoBckon obnactn oHa npeacraBneHa anespu-
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Tamn ¢ PoCcHOPUTOBLIMU KOHKpeLnamMm MmowHocTbio 4o 0,2 m, B PsizaHckon obnactu
OHa npefcTaBneHa NpeMMmyLLecTBEHHO neckamu 1 necHyaHnkaMmm MakcmarnbHOW MOLL-
HocTn go 2,5 m, Ho yawe — 0,2-0,3 m (MecexHukoB, 1984). B Camapckon obnactu
(Kawnwup) n Ha tore YnbaHoBckon obnactn (MapbeBka) K 30He OTHOCATCS MECKU 1 Ono-
KOBUAHbIE NecYaHUKM C POCHOPUTOBBLIMU KOHKPELIMSMU MOLLUHOCTbIO MeHee 1 M. B
baccenHe p. Cypbl 30Ha npencraBrieHa WU3BECTKOBUCTbIM MECYAHUKOM MOLLHOCTbIO
0,8-1,2 m (CasoHoBa, 1977), B Koctpomckon obn. (Mutta, 2015) — necyaHucTon rnu-
HOW MoLHOoCTbo Ao 0,3 m.

3amMeyaHuda. na obo3HayeHNs BepxHEN YacTn psSA3aHCKOro spyca Bbllle UH-
TepBana pacnpocTtpaHeHus Riasanites 3a muHyswune 100 net 66110 NPeanoXeHo He-
CKONbKO pasHbix BuaoB-uHaekcoB. CHayana A.l. MNaenos (1895) B pa3pese y c. Kaww-
NMp MeXay BanaHXWHOM U BEPXHEBOIMKCKUM NOAbAPYCOM (B COBPEMEHHOM MOHMMa-
HuKn) yctaHosun 30Hy Olcostephanus stenomphalus, a nosgHee npMbnuanTensHO Ana
TOro e mHTepsana vcnons3oBan 3oHy Olcostephanus spasskensis (Paviow, 1901). B
AanbHenweM HasBaHusa 30H Rjasanensis n Spasskensis ctanu npaktnyeckun obuie-
npuHaTbiMK (MecexHukos, 1984). OgHako oba npegnoxeHHble A.l1. NMaBnosbIM BUaa-
NHOEKCA HeNnb3sa Ha3BaTb yaavHbiMu: Bug Surites spasskensis (Nik.) BctpevaeTtcs npe-
MMYLLIECTBEHHO B BepXHen YacTu 30Hbl Rjasanensis, a “Surites” stenomphalus (Pavl.)
(Tak Xe, Kak NpeanoXeHHbl B KayecTBe BUOa-nHAEKca AN BEPXHEN NoA30HbI 30HbI
Spasskensis Bug “S.” simplex (Bogosl.)) xapakTepHbl Takke ON9 HU30B BanaHXwuHa.
Mo mHeHnto B.A. Bboabinesckoro (1967), nektotmn Buga Olcostephanus simplex
Bogosl. (borocnosckuit, 1902, tabn. XVI, dwur. 6) gomkeH ObiITb OTHECEH K poay
Temnoptychites. MoaTtoMmy Hambonee yaaqHbiM 30HaNbHbIM MHOEKCOM ANS AAHHOro
WHTepBana npeacTaenaetrca npegnoxeHHoln [1.A. epacumoBbim (1971) Surites
tzikwinianus (Bogosl.).

11.2.3. 3oHa Albidum Casey, 1973

Bupg-vwHpgekc: Peregrinoceras albidum Casey, 1973; ronotun: GSM.
Zm3819, Casey, 1973, pl. 10, fig. 8a-b, JInHkONbHLWIMP, BEPXHME NecHaHnkn Cnuncou,
Biscathorpe Wold gravel pits.

CtpaTtoTtun He BblgeneH. CTpatoTunmyeckas MectHoCcTb — BocTouHas
AHrnus, Hopdonk (Kencn n gp., 1988). B kadecTBe nekroctpatoTmna MOXHO BblbpaTb
paspes CkBaxuHbl B parioHe . Cnuncbu (Spilsby), cn. 10-12 (Casey, 1973, ¢.202).

XapakTepuctuka. MoWHOCTb 30HbI, Kak npasuno, He npesbiwaeTt 0,1-0,3
M. [NogoLwBa 30HbI MPOBOANTCS MO NOSIBEHUO BUAa-nHaekca. Kposns ycnoBHa, LOMXK-
Ha nNPOBOOUTLCA MO TMOSIBMEHUIO BaNaHXWHCKUX aMMOHWTOB, B Y4aCTHOCTW,
Pseudogarnieria, ogHako B OMOPHOM KalUNUPCKOM paspese, B CBA3WN C NepepbiBOM,
oHa nposegeHa no nosisneHunto Nikitinoceras. MOXHO nuULb yKka3aTb, YTO B 30He rpe-
obnapatoTt Peregrinoceras, BMeCTe C KOTOPbIMU BCTpeYvatoTcs bonee peakue Bojarkia.

PacnpocTpaHeHune. B MockoBckon obnact 3oHa npeacraBneHa rimHamm
anesputucteiMn (o 0,1 M), B Camapckon obnactu (Kawnup) n Ha tore YbsaHOBCKON
obnactn (MapbeBka) — neckamy U OMOKOBUAHBIMW NEeCYaHUKaMn C MHOFOYUCIIEHHbBIMU
docoputoBbiMU KOHKpeumsamn (0,1-0,3 m).
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3ameyvaHunsd. lNocne Haxogku Peregrinoceras aff. albidum Casey B Tepmu-
HanbHOM YacTn ps3aHCKOro sipyca paspesa Kawnup Obinv BbiCKasaHbl Npeanornoxe-
HUs, 4TO 30Ha Albidum «B Bygyuiem... cMoXeT 6bITb BblaeneHa 1 B oTNnoxeHusx Pyc-
ckon paBHuHbI» (Kencu n ap., 1977, ¢.25). No3agHee nHTepBan ¢ 3TMUMM aMMOHUTaMU
Obln 06ocobneH B kadectBe «croeB ¢ P. aff. albidum» Bbiwe 30HbI Tzikwinianus
(MecexHukoB n gp., 1979 a). B ganbHenwem P. Kencu n gp. (1988) ykasbiBanu, 4to B
caMbIX NOJSHbIX pa3pe3ax 30Ha Tzikwinianus MoxeT 6bITb pa3geneHa Ha ABa ropU3oH-
Ta, ANs BEPXHEro M3 KOTOpbIX XapakTepHo npucytcteue P. aff. albidum, xoTa oo Toro
M.C. MecexHunkos (1982) yxxe nucan o 3oHe Albidum.
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lll. ONNCAHUE ONOPHbLIX PA3SPE30B

lIl.1. FOPOOMLLMN (N 54°34°55", E 48° 24°56")

Paspes3 lNopoanwm (paHee — opoawuiie) pacnonaraeTtcs Ha npasom Gepery p.
Bonra npnbnuantencHo B 25 KM ceBepHee . YnbsaHoOBCKa (puc. 2). 34ecb B BLICOKOM
o6pbiBUCTOM Bepery obHaxaloTCa Crovn BEPXHEro KMMepuaxa — rotepusa, 3anerato-
LMe ¢ HeBOoMbLUMM HaKIMOHOM Ha tor, BCneacTBue Yero npsamMo no A. Fopoavwm Bbixo-
OAT BEPXHEKMMEPUIKCKNE — CPEOHEBOSMKCKME CMNOWU, a KXKHEE MOCTENEHHO NOSABNAOT-
ca bonee monoable OTNOXeHus. ITO obHaxeHue, oTKpbiToe ewé B KoHue XVIII Beka
(Nenexun, 1771, ¢.307-310; Pallas, 1771, S.118-120), aBnseTca ogHuM 13 Hanbonee
N3y4eHHbIX pa3pe3oB topbl EBponenckon yactn Poccnn. Bo Bpemsa asyx MexayHapoa-
HbIX FeONIoOrmMYecKkMx KOHrpeccoBs, npoxoauswmx B Poccuickon mumnepum n CCCP
(Cankt-lMeTepbypr, 1897; Mocksa, 1984) n MexxayHapo4HOro KOnsnoksBMymMa no rpaHu-
ue topbl n mena (Hosocnbupck, 1977) Ha aToT paspes Obinv opraHM3oBaHbl 3KCKYPCUM.
B 2010 r Ha gaHHbIV pa3pes Takke Oblna opraHM3oBaHa reonornyeckas aKCKypcusi BO
Bpems paboTbl coBellaHus "Menosas cuctema Poccuu..." (BapabowkuH, bnarose-

5

CI:I3]33H
MapbeBKa*

Topomuuu ]

MapseBka

Puc. 2. PacnonoxeHune nsy4yeHHbix pa3pesoB

79



"PAHWLIA OPbI 1 MENA B CPEOHEM NOBOJMKbLE

weHckmi, 2010). B 1964-m rogy NocTtaHoBNeHNeM pacluMpeHHOro 3acegaHust 6topo
KOpckon komuccnn MCK paspes Nopoauium 6bin BoibpaH B Ka4ecTBe nekrocTpaToTmna
BOJDKCKOro sipyca, a sckope lN.A. Nepacumos n H.IM. Muxannos (1966) ony6nukosanu
onucaHwe 3TOro paspesa, COCTaBMEHHOEe B COOTBETCTBUM C yTBepxAeHHbiMn MCK
«lMpaBunamm n3y4yeHms n onUcaHnsa CTPaToTUMNOB M OMOPHbIX CTpaTMrpadn4ecKkmx pas-
pe3oB». B nocnegHune gecatuneTtusa n3 paspesa lopoguwm 6e61nm getanbHO U3yYeHbl
aMmmoHuTbl (Munxannos, 1964; MecexHukoB n ap., 1977; Poros, 2002, 2013; Rogov,
2010; Kucenés, Poros, 2005), 6enemHutbl ('yctomecoB, 1964), dopamuHudepsbl
(dauvH, KysHeuoBa, 1976), ocTpakogbl U M3BECTKOBbIM HaHHOMMaHKTOH (Lord et al.,
1986), a Takke paguonspun (BuwHesckas, bapabowknH, 2001), nannHonorus (Riding
et al., 1999; Smith, 1999; Smith, Harding, 2004; Harding et al., 2011) n octaTtkn nxTtmo-
3aBpoB (Edumos, 1998, 1999 a, 6). HegaBHO GbINKn NONyYeHbl AaHHbIE MO N30TONHOMY
COCTaBYy Kucnopoga 1 yrnepoga B poctpax 6enemMHUTOB 1 pacnpeneneHunto rmmHUCTbIX
muHepanoB (Ruffell et al.,, 2002; Price, Rogov, 2009), a Takke neTpoMarHUTHblEe
(C'yxukoB u gp., 1999; Rogov et al., 2006) n marHutocTpaturpadpudeckme
(Baraboshkin et al., 2015) pesynbTaTbl. QTOT pa3pe3 HegaBHO Oblfl NPeanoXeH B Ka-
YyecTBe BO3MOXHOro kaHanaata ana GSSP tutoHckoro sipyca (Rogov, 2010) n Touka
BTOPUYHOro ctpatotuna rpaHuubl (Secondary Stratotype Section and Point, SSSP)
BOJMKCKOro apyca (3axapos, 2003).

Ha pa3mbiTon NOBEPXHOCTU OUTYMMHO3HbIX CraHLEB, OTHOCALMXCA K Buoropu-
30HTY pilicensis 3oHbl Panderi cpegHeBomkckoro noavsipyca (Poros, 2013), 3aneratoT
(Puc. 3; Tabn. VIII):

Crnon G1. lecok 3enéHbIn ¢ XENTbIMU NpuMaskamMn, ¢ POCHOPUTOBLIMU KOH-
Kpeuunsimu ¢ nepeoTnoXeHHbiMu Zaraiskites cf. zarajskensis (Mich.) B
OocHoBaHun. B kpoBne cnos HabnogaeTcs NOBEPXHOCTb “pPbIXNoOro gHa”.
MouwHocTb 0,1-0,3 m.

Cnon G2. 3eneHoBaTbI 6MOTYPOMPOBAHHbLIN KBaPL-rN1ayKOHUTOBbLIN FNNHK-
CTbIM PbIXMbIN NECHYAHWK C PbXMMWN NATHAMW OXXENE3HEHUS MO NUPUTY, C
npocnoem oocdopmnToBbIX KOHKpeLMin B OCHOBaHUW. B maTpukce BCTpe-
yatotca Virgatites virgatus (Buch), B dpocdhoputoBbIX ranbkax B OCHOBa-
Hun cnos — V. gerassimovi (Mitta), V. virgatus (Buch) (BuwHesckas, ba-
pabowkuH, 2001). MowHocTb 0,25-0,5 m.

v

Puc. 3. Paspesbl Nlopoguwm, Kawnmup n MapbeBka.

YcnoBHble 0603HayeHust: 1 — GBUTYMUHO3HbIE CnaHubl, 2 — IMWHbI, 3 — aneBpuThl, 4 —
aneBponnTbl, 5 — Necku, 6 — necHaHukn, 7 — PocdopnTOBbIE KOHKPELIMKW; FrEOMarHuT-
Hasi NONAPHOCTL: 8 — HopManbHas, 9 - obpaTHas.

CokpaweHus ctpaTturpadumyeckux nogpasgeneHui (o1 Hanbonee gpeBHUX K Hanbo-
nee monogbiM): Pand. — Panderi; virgat. — virgatus; biplic. — bipliciformis; lahus —
lahuseni; praef. — praefulgens; mes. — mesezhnikowi; mur. — muravini; ten. —
tenuicostatus; cher. — cheremkhensis; sub. — subfulgens; inv. — inolutum; caten, Cat. —
catenulatum; Nod. — Nodiger; aff. nod. — aff. nodiger; milk. — milkovensis; Tzikw. —
Tzikwinianus, Albid. — Albidum; Ban. — BanaHXnHcKun.

LiBeT nopoa Ha NMUTOMNOrMYecKknx KonoHKax NpubnmnanTensHo oTBe4aeT Nx peanbHOMY
LBeTy.
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Cnon G3. [lecok Merko3epHUCTbIN, NepexodsaLUni B pbIXibl NeCHaHUK, OXpuU-
CTblIN, NEPENOSHEHHbIN NEePEOTNOXEHHON (dOCHOPUTOBOM ranbKon, Mec-
Tamu obpasytoLlen koHrnomepar. B cnoe, ceobogHom oT hocchopuTos,
Nnecok Hepeako obpasyeT KOHUEHTPUYECKN CIIOUCTbIE «MAYUKM» FIMMOH-
HO-OXPUCTOro LBeTa. B boccoputax 4acto BCTpevatoTca nepeoTno-
XeHHble aMmMmoHuTbl Virgatites spp., Lomonossovella lomonossovi
(Vischn.), Dorsoplanites spp. (Npy 3TOM HUXenexalume Neckn 30Hbl U
noasoHbl Virgatus cogepxar, no HabnogeHnam 2004-2010 rr., ncknto-
4nTenbHO npeacTasuTenen poga Virgatites). MowHocTs 0,2-0,3 m.

Cnon G4. lNecyaHMK MeNKO3epHUCTbIN, cepoBaTo-0ypbln, NNOTHLIN, CAIOUCTbIN
C 4edPopMmNPOBaAHHBbIMK SiApaMM aMMOHUTOB Epivirgatites (Biplicioceras)
bipliciformis (Nik.) (Ta6n. I, comr. 5) n E. (B.) ex gr. bipliciformis (Nik.), a
Takke eanHnYHbIMK Lomonossovella sp. Kpome Toro, HaumMHasa ¢ aToro
cnos u BNSoTb o cn. G5 nHorga BCTpevatnTcsl MerakoHxu, paHee 60sib-
LLMHCTBOM aBTOPOB OTHOCUMbIE K Epivirgatites. 3T aMMOHUTbI Pe3KO
OTNNYaTCA OT ANUBUPraTUTECOB KPYMHBIMW U TMraHTCKUMKU pasmepamu
pakoBUH. OHM HEJOCTATOYHO N3yYeHbl U NPeaBapUTENBHO onpeaerieHbl
kak Titanites spp. MowHocTb 0,25-0,3 m.

Cnon G5. lNecok Menko3epHUCTbIN, 3erieHOBaTO-0ypoBaTo cepbii, MAOTHbLIN,
CNOUCTbIN, MecTamm nepexoasLmm B pbixnbin nec4aHUK. AMMOHUTDI
cunbHO pasgasneHbl. Cpean HUX onpeneneHbl Epivirgatites (E.)
lahuseni (Nik.) [M], E. (E.) aff. nikitini (Mich.) [m], Taimyrosphinctes
(Udschasphinctes) sp. (4acto), Titanites sp., Lomonossovella sp. Moww-
HocTb 0,3 M.

Cnon G6. lNecok aneBpUTUCTLIN, BypoBaTO-PbIKUIN, OXXENE3HEHHbIN, NITOTHbIN,
NNaBHO Nepexoasimi B Merkme necHaHncTble KoHKpeunn. MoLwHOCTb
0,05-0,1 m.

Cnon G7. lecok Menko3epHUCTbIN UK aneBpUTUCTLIN, 3eNeHOBaTO-0ypbil,
HEACHOCSOMCTbIN, NNOTHLIN, C ABYMSA FOPU30OHTaMu KapaBaeobpasHbIX
KOHKPELMIN NecyaHuKa pbiXnoro, MECTaMmn NepenosIHEHHOrO pakoBMHa-
Mu Byxmin. Cnom 4acTo BbIKITMHMBAETCA MO flatepan u UMeeT JSIMH30-
BMgHoe 3aneradue. MowHocTtb 0,75 m.

AMMOHUTLI pacrnonoxeHbl B 4 ropusoHTax:

“a” (0,05-0,1 M) - ropM30OHT MESIKUX KOHKPELNn NecyaHuka ¢ Hegedop-
MMUPOBaHHbIMW AapaMn aMMOHUTOB Epivirgatites (E.) nikitini (Mich.)
[m], Kachpurites praefulgens Kiselev et Rogov sp. nov., in litt. [m]
(peako).

“b” (0,15 M) — HWXKHARA YacTb KapaBaeobpasHbIX KOHKPELMA NecHaHuka,
nepenosiHEHHbIX pa3faBfieHHbIMU SapaMyM aMMOHUTOB
Epivirgatites (E.) nikitini (Mich.) [m] (peako) (Ta6n. lll, cowmr. 1),
Kachpurites praefulgens Kiselev et Rogov sp. nov., in litt [m]
(oyeHb vacto) (Taon. lll, cour. 4-6).

“c” (0,2-0,25 m) — BepxHASA YacTb KapaBaeobpasHbiX KOHKpeLUn necya-
HWKa C gedopmMmMpoBaHHbIMKU SapaMn aMMOHUTOB Epivirgatites (E.)
nikitini (Mich.) (o4eHb peako), Kachpurites laevis Kiselev et Rogov
sp. nov. [m], in litt. (o4eHb YacTo), Laugeites mesezhnikowi Kiselev
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et Rogov sp. nov., in litt. [M], Subcraspedites sp. (Tabn. IV, cwr.
8), S. sowerbyi Spath, S. cf. preplicomphalus Swinn., Swinnertonia
sp., “Craspedites” sp. nov. [m]

“d” (0,5-0,6 M) — BEpXHWUI rOPU3OHT KapaBaeobpasHbIX KOHKPELUN nec-
YaHuKa ¢ AedopPMUPOBaHHBLIMK SApaMn aMMOHNTOB Kachpurites
laevis Kiselev et Rogov sp. nov., in litt. [m], Laugeites muravini
Kiselev et Rogov sp. nov., in litt. [M] (Ta6n. IV, ¢wmr. 7),
Taimyrosphinctes sp. (Taobn. IV, dowur. 6).

Cnown G8. AneBpuT cepbil, TEMHEE HMKENEXAaLLLEero Criosi, C MHOrOYMCNEHHbI-
MK Byxuamm n 6enemHntTamu. NpaHmua ¢ nogcTunarowmm Crioem HeoT-
yétnueaga. MowHocTb 0,2-0,22 m.

Cnon G9. lNecok cepbin, C 3eneHoBaTbiM OTTEHKOM, C MHOTOYUCHEHHBbIMU ¢OO-
dopuToBbLIMU KOHKpeunamun, ¢ Kachpurites ex gr. cheremkhensis Mitta
et al. [M], K. aff. fulgens (Trd.) (peako) (Tabn. V, cwur. 4), Craspedites
(C.) praeokensis Rogov sp. nov., in litt. [M]., C. (C.) okensis (d’Orb.)
[M]., C. (C.) ex gr. nekrassovi Prig. [m]. MowHocTb 0,1-0,12 m.

Cnon G10. AneBpuT OT ceporo Ao TEMHO-Ceporo, nosioc4aTtbin (C 6exeBo-
cepbiMu NMH304kammn), ¢ peakmmn Craspedites (C.) okensis (d’Orb.) [M].
MouwHocTb 0,13 m.

Cnon G11. Necok, nepexogsimi B pbixnbii necyaHuk (0bpasyst MMH30BULHYIO
«NANTY»), C MHOrOYUCINEHHBLIMU (POCHOPUTOBLIMU KOHKpeLunamu. B
BEepXHEeN 4acTu Crnou CTaHOBUTCA NIoTHee. BcTpeyatoTca MHOro4NCneH-
Hble Craspedites (C.) okensis (d’Orb.) [M]. n cpaBHuTensHO peakune C.
(C.) cf. subditus (Trd.) [M]., Garniericeras catenulatum (Fisch.) [M].
MouwHocTb 0,25 m.

Cnon G12. lNnuTa, coctodaas n3 TEMHO-CepbIX CTSXKEHU hocdaTusnpoBaH-
HOro necyaHuka n gocooputa. Betpevatotcs peakmne Craspedites
(Trautscholdiceras) parakachpuricus Geras. [M]. BeposiTHO, UMEHHO 13
3TOro crnod MoOXeT npoucxoanTb Haxonka Nikitinoceras mokschensis
(Bog.), yacto untnpyemas B nutepartype (BuwHesckasi, bapaboLukuH,
2001). B pacnonoxeHHOM nNpMMepHO B 8 KM K tory paspese y n. Hosas
BeneHbra B aHanormyHom crnoe 6bin1 BCcTpeyeH Riasanites cf.
swistowianus (Nik.) (Ta6n. IV, dwur. 9). MowHocTb o 0,3 m.

Bblwe 3aneraloT YepHble [MWHbI, OTHOCSLIMECS K BEPXHEroTEPUBCKON 30HE
Speetoniceras versicolor.

lll.2. KALUMWP (N 53°01'56", E 48°27°05")

K tory ot r. CeidpaHu y c. Kawnup no npasomy 6epery p. Bonru oT mecta Bnage-
HUA p. Kawnupkyu n NpuMepHO S0 KXHOro Kpas noc. HoBokalnupckuim npoTsarmeaeTcs
cepua obHaxkeHu (puc. 2), rae BCKPbIBAOTCS CPeHEeBOSTKCKME — rOTEPUBCKUE OTIIO-
XeHus, n nuwb 6nm3 ycTbs Kawnnpkm Mectamu NpuCcyTCTBYIOT HUXKHEBOJSDKCKME U KU-
MepuaKckme Bbixodbl. B HacTosiwee Bpemsa Hanbornee xopoLo obHaxEH paspes y no-
AOYHON CTaHUMW, KOTOPbIA HECKONBKO OTNMYaeTCs OT pPacnosyioKEHHbIX ceBepHee 06-
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HaXkeHW rnaBHbIM 06pa3omM ctpoeHmeM 30HbI Nikitini 1 HU30B psizaHckoro Apyca (cwm.
Hwxke). [NepBble cBeAeHMST O BbIXOAaX HPCKUX N HMXKHEMENOBBIX OTMOXeHun y Kawnu-
pa Obiny NonyyeHbl B XOA4e TOW Xe aKcnegmumu, korga 6binm OTKpbIThbl BbIXOAbl ME30-
309 y A. Nlopoguwm (Nlenexun, 1771, c.344-345; Pallas, 1771, S.172-175). 3T10T pas-
pe3 TakkKe Chy>Xusn OOAHWM M3 3KCKYPCUMOHHbIX OOBLEKTOB Mpu NpOBEAEHVMM B HalLen
CTpaHe reonormyeckmx koHrpeccos, a U.I'. n H.T. CasoHoBbl (1977, 1979) npeanoxu-
NN ero B Ka4eCcTBe CTpaToTMNa ANs Kalnypckoro sipyca. 34ecb 4OCTaTOYMHO AeTanbHO
n3yyeHa nocregoBaTenbHOCTL aMMOHUTOB (fepacumoB, 1969; Kencu n ap., 1977; Po-
ro, 2013; Mopos, 2014), 6enemHunTbl, ABycTBOPKM ("epacumos, 1969; Dzyuba et al.,
2015; YpmaH n gp., 2015). NmetoTcs OaHHble MO W3BECTKOBOMY HaHHOMMAHKTOHY
(Kessels et al., 2003) n nanuHonorun (Riding et al., 1999; Smith, Harding, 2004;
Harding et al., 2011; Pestchevitskaya et al., 2011), nsy4yeHa reoxmmmusa YepHocnaHue-
BoM nadkm 3oHbl Panderi (Riboulleau et al., 2001 n gp.) M30TOMHLIM COCTaB POCTPOB
6enemHutoB (Grocke et al., 2003). B nocnegHue rogbl 6611 NONyYeHbl pe3ynbTaThl
naneoMarHUTHbIX uccrnegoBaHun 3toro paspesa (Monoctosckun, EpemuH, 2008;
Baraboshkin et al., 2015). OnucbiBaeMbIn HUXE pa3pes COCTaBIIEH HA OCHOBaHMM OaH-
HbIX MO OBHaXeHMsM y ycTbs p. Kawnmpku n y noao4yHoOM CTaHumu.

Ha pa3mbiTon NOBEPXHOCTU OUTYMMHO3HbIX CraHLEB, OTHOCALWMXCA K Buoropu-
30HTY reqularis 3oHbl Panderi cpegHeBormkckoro nogbspyca (Poros, 2013), 3gech 3a-
neratoT (Puc. 3; Tabn. XI):

Cnon K1. 3enéHbinn 6MoTypOrpoBaHHbIN KBapL-rnaykKOHUTOBLIN NECHaHWK C
BypbIMU 1 KOPUYHEBBLIMU POCEHOPUTOBBIMU FanbkamMu C 3anOfHEHHbIMU
3€enéHbIM NecKOM MNOSIOCTAMU U THE3AaMU OXene3HeHus. B HuxkHen yac-
TV — NUPUTOBBIE CTSHXKEHUS, Takke BCTpeyaroTcs bonee nnoTHble TéM-
Hble CTSXeHUs. ['paHnua ¢ HuKenexallimm CrioeM HepoBHas, C Hopamu
Tvna Thalassinoides (0o 1 cm n 6onee B TONLWMHY), 3anNOSTHEHHbIMU 3e-
néHbiM neckom. M3 dpocopuToBbIX ranek onpegenensl Dorsoplanites
panderi (d’Orb.) n Zarajskites scythicus (Vischn.); B crnoe BCTpedeHbl
Virgatites spp., Bkrntoyas (B KpoBre) oopMbl, XapakTepHbIe Ans Noa3o-
Hbl Rosanovi. KpoBnga pa3smbita u o6oxpeHa. MowHocTtb 0,11 m.

Cnon K2. MNecyaHuk 6uotypbupoBaHHbIN GocopnToBbIN, 3€N1EHOBATO-
cepbl, Ha BbIBETPEON NOBEPXHOCTU OXene3HEHHbIN, ¢ V. cf. sosia
(Vischn.) B ocHoBaHun. MowHocTb 0,1 M. KOxHee, B paspese y Jlogou-
HOW CTaHLUMKN, MOLLHOCTb 9TOr0 Crosi (TEMHO-3€MNEHbIN rNayKOHUTOBbIN
necyaHuk ¢ npocnosimm dpoccoputoB) yeenuumsaetcsa 4o ~ 0,5 m. Am-
MOHWUTbI B OCHOBHOM NMpeACcTaBneHbl pa3gaBneHHbIMU 4edopMMpoBaH-
HbIMW agpamu. B nHtepsane 0-25 cM Bbille NOAO0LBLI BCTpeYarTCs
Epivirgatites (Biplicioceras) bipliciformis (Nik.), Titanites sp. (Ta6n. Il,
coumr. 1), Boiwe (o1 30 cm BbILLE NOAOLLBLI BNIOTh 4O KPOBMW CMOK) -
Epivirgatites (E.) lahuseni (Nik.), Taimyrosphinctes spp. (Ta6n. |, cour.
4), Paracraspedites sp., Titanites sp. A3 3Toro cnos nponcxoguT rosno-
Tvn Buaa Lomonossovella sergii Casey et Mesezhnikov.

Cnown K3. lNecyaHnk Menko3epHUCTbIN, 3ef1eHOBaTO-CEPbLIN, Ha BbIBETPEON
MOBEPXHOCTU PbPKUIA, C MHOTOYMCNEHHBbIMKN BenemHmuTamm n ooccopu-
TOBbLIMW CTSXXEHUSIMK, € Epivirgatites nikitini (Mich.) [m] (Taon. lll, cowmr.
3), E. aff. lahuseni (Nik.) [M] (Ta6n. lll, dowr. 7), eaQUHNYHBIMU

84



[1.2. KALIMNAP

Kachpurites praefulgens Kiselev et Rogov sp.nov. in litt. [m] (Ta6n. lll,
dowmr. 2), Epilaugeites cf. vogulicus (llov.) (Ta6bn. I, dowr. 3). MowHocTb
0,12 m.

Cnon K4. lNecyaHuk TEMHO-CEepbIN C 3eeHOBaTbiM OTTEHKOM, MECTaMMU KOpUY-
HEBbIN, CO CTXKEHNAMU Ceporo oochaTM3nNpoBaHHOIO Nec4YaHuka, ¢
Kachpurites tenuicostatus Rogov sp.nov. in litt. [M] (Ta6n. IV, dwur. 1),
K. fulgens (Trd.) [m], Craspedites (C.) pracokensis Rogov, sp.nov. in litt.
[M] (Tabn. IV, cdwur. 2). 3aneraeT Ha NoOACTUMNAOLWEM CIlO€ C NepeMbl-
BOM (BblLLenoveHHble 6enemHunTbl). MowHocTs 0,3 M.

Cnown K5. AneBponnT onoKoBUAHbLIN CEPO-KOPUYHEBBIN, CBETSbIW, MNOTHbIN,
HEeCKONbKO bonee TEMHbIN B HUXHEN YacTun cnosi. OTAenbHOCTb Nepexo-
ONT OT TOHKONNNTYATOM BBEPXY K TONCTONNMTYATON, C GuoTypbaumsamn,
BHU3Yy. B cepeanHe cnos HabnogatoTcs 6onee CBeTNbIE N3BECTKOBU-
CTble NATHa pa3dMmepoM 5x5x1 cm. OT Bbllenexallero cnos otaendeTcs
nepemMblBoM. BeTpevatotca Kachpurites cheremkhensis Mitta et al. [M].
K. subfulgens (Nik.) (Tabn. V, c¢wur. 5), K. aff. fulgens (Trd.) [m]. B6nunan
KpoBsiv BcTpeyeHbl K. involutum Rogov sp.nov. in litt. [M] N3 kpacnegu-
TUH B crnoe npucyTcTBytoT Craspedites (C.) okensis (d'Orb.) [M], C. (C.)
nekrassovi Prig. [m] (Ta6n. IV, cdwur. 5; Tabn. V, dwur. 1). MowHOCTb
0,3-0,35 m.

Cnown K6. AneBponnt cepo-pbiKnii ONOKOBUAHbLIN, C OXXENTE3HEHHBIMW BbILLE-
NIOYEHHbIMKU pocTpamn 6enemMHUTOB, ¢ peaknummn Craspedites (C.)
okensis (d’Orb.) [M], Kachpurites aff. fulgens (Trd.). MowHocTtb 0,05-0,1
M.

Cnown K7. lNecyaHnK n3aBeCTKOBUCTbIN ONOKOBUAHbLIN, cepbii. B HMXHUX 0,15 m
MeHee MMOTHbIW, B BEPXHEN YaCTU KPeNnKnUm, C MHOrOYMUCITIEHHBIMUN
Buchia. B HWxHUX 5 cm BCcTpedeH Kachpurites involutum Rogov sp.nov.
in litt., Bbiwe noasnatoTcs Garniericeras catenulatum (Fisch.). Takke
BcTpeyvatoTcs Craspedites (C.) okensis (d’Orb.) [M] (Ta6bn. V, dwur. 5),
C. (C.) subditus (Trd.). MowHocTtb 0,4 m.

Crnon K8. AneBponuT nec4aHUCTbIN ONOKOBUAHBIN, Cepbii, B NOAOLLBE C OXe-
ne3HeHMeM, C MHOTOYNUCIIEHHbIMU CBETIbIMU (POCEHOPUTOBBIMU KOHKpPE-
unamun, ¢ Craspedites (C.) okensis (d’'Orb.) [M], C. (C.) subditus (Trd.),
Garniericeras catenulatum (Fisch). MowHocTtb 0,4 m.

Cnon K9. lNecyaHuK n3BeCTKOBUCTbIA ONOKOBUAHBIN, CEPLIN C XENTbIMWU yYacT-
Kamu, NAoTHbIN. B HWxHMX 0,4 M ¢ MHOrouncrneHHbeiMu Craspedites (C.)
subditus (Trd.) [M], Garniericeras cf. subclypeiforme (Milash.) (B8 ocHoBa-
HUn — ¢ G. catenulatum (Fisch.) (Tabn. V, cwmr. 7)). HaumHas ¢ 0,3 m
BbiLLE NOAOLWBLI, B npocnoe doccoputoB ¢ Craspedites (C.) cf.
subditus (Trd.) [M] scTpevatotca Craspedites (Mosquites) ex gr.
pseudonodiger Schulg. / mosquensis Geras. [m]. MowHoCTb 1 M.

Cnown K10. lNec4yaHnk n3BeCTKOBUCTbIN ONOKOBUAHbLIN, cepbli, ¢ hochoputo-
BbIM NpoOCrnoemM B oCHoBaHuK, ¢ Craspedites (Mosquites) mosquensis
Geras. [m], C. (Trautscholdiceras) aff. nodiger (Eichw.) [M],
Garniericeras subclypeiforme (Milash.). MowHocTb 0,25 m.

Cnown K11. lNec4yaHnk n3BeCTKOBUCTbIN OMNOKOBUOHbLIN, cepbli, ¢ hochoputo-
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Cnon

Cnow

Cnow

Cnon

Cnow

Cnow

Cnon

Cnon

Cnon

Cnon

Cnow
Cnow

Cnow

BbIM NPOCoeM B OCHOBaHWUK, a Takke Ha ypoBHAX 0,3 n 0,5 m Bbiwwe no-
powsbl, ¢ Craspedites (Mosquites) mosquensis Geras. [m], C.
(Taimyroceras) sp. (Tabn. VI, cdowmr. 1), C. (Trautscholdiceras) nodiger
(Eichw.) [M], C. (T.) parakashpuricus, C. (T.) kashpuricus (Trd.) (Ta6n.
VI, dour. 2) [m], Garniericeras subclypeiforme (Milash.) (Tabn. VI, cwr.
8). MowHocTb 0,65 M.

K12. lNecyaHnK N3BECTKOBMCTbIN ONOKOBUAHbLIN, CEpbI (40 TEMHO-
ceporo), ¢ 6onbLMM KonuyectTsoM ocdoputoB. Pe3ko npeobragatoT
Craspedites (Trautscholdiceras) milkovensis (Strem.) n C. (T.)
kachpuricus (Trd.), Haxogku Garniericeras subclypeiforme (Milash.) pea-
ku. MowHoctb 0,15-0,25 m.

K13. lNecyaHuvK pbixNbI ONOKOBUOHbIN XeNnToBaTO-CePbIN, MECTaMU Bbl-
knuHmsaowmncsa. MowHoctb go 0,1 m.

K14. BUTYMUHO3HbLIN CriaHeL, XXenToBaTo-KOPUYHEBLIN, B BEPXHEN YacTu
Cnos cepbln, C 04eHb peakumn Riasanites cf. rjasanensis (Nik.). MoLu-
HocTb 0,15-0,3 m.

K15. NecyaHuK pbIXxnbii ONOKOBUAHbLIN XXENTOBATO-CEPLIN, C NPOCIIOEM
dohopUTOBBLIX KOHKpELnn B oCHoBaHUN. MowHocTb 0,3 M.

K16. lNecyaHuK NfOTHbIN ONOKOBUAHLIN XXEeNToOBaTO-CEePbI, C MHOFOYNC-
NEeHHbIMKU pakoBuHaMun Buchia. B ocHoOBaHWM Cnosi BCTPEYEHbI
Riasanites cf. rjasanensis (Nik.) n Hectoroceras sp., 4yTb BblLLE —
Borealites sp. v Surites sp. MowHocTtb 0,25 m.

K17. lNecyaHuK pbIxnbi ONOKOBUAHbLIN XENTOBATO-CEPLIN, C NPOCIIOEM
docopnToBbIX KOHKpeLUnn B ocHoBaHUU. MoLwHocTb 0,25 M.

K18. NecyaHuK NfOTHbBIN ONOKOBUAHLIW XXEeNToBaTO-CepPbI, C MHOIOYMUC-
NeHHbIMKU pakoBnHaMu Buchia, ¢ paccesiHHbIMM B BEPXHEWN NOSIOBUHE
cnost pochopuTOBLIMU KOHKPELMSMU. B OCHOBaHUM CroOSA BCTPEYEHDI
Borealites sp. v Surites sp. MowHocTtb 0,3 M.

K19. NecyaHuK pbIxnbii ONOKOBUAHbLIN XXENTOBATO-CEPbLIN, C NPOCIIOEM
doCchopnTOBbLIX KOHKpeLmn B ocHoBaHuK. MowHocTb 0,1 M.

K20. lNecyaHuK NfOTHbIN ONOKOBMAHLIN XXENTOBaTO-CEPbIA, C MHOFOYNC-
NeHHbIMK pakoBuMHamun Buchia. B cpegHen Yactu cnosi HamaeHol Surites
sp. n Bojarkia sp. MowHocTb 0,2 M.

K21. lNecyaHuK pbIXnbl ONOKOBUOHbIN MIMHUCTBIN XenToBaTo-cepbin. B
Kposrie BcTpedeH Riasanites cf. rjasanensis (Nik.) (Taén. VIII, cowmr. 4).
MowHocTb 0,1 M.

K22. docgopuTtosbin KoHrriomepat ¢ Surites sp. MowHocTs 0,1 m.

K23. lNecyaHuK pbiXNbli ONOKOBUOHBLIW MMNHUCTBIN XXenToBaTo-CepbIn C
paccesiHHbIMX B crioe oocdopmutamn. Bo3MOXHO, 13 OCbINM 3TOro Crnos
npoucxogut Surites tzikwinianus (Bogosl.) (Taén. VIII, cdowur. 10), no-
CKONbKY Ha o4YeHb 6n13koM ypoBHe Obina coenaHa Haxogka S. cf.
tzikwinianus (Bogosl.), ynomsHytaa O.C. [13to6a ¢ coaBTopamu (Dzyuba
et al., 2015). MowHocTb 0,2 m.

K24. lNecyaHuK pbiXNblI ONOKOBUOHBLIW MUHUCTbIN XXenToBaTo-CepbIn C
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npocnoem oocqopnTOBLIX KOHKpeLMin B OCHOBaHUW. B KoOHKpeuunsax
BCTpeudeHbl Bojarkia sp. n Peregrinoceras albidum Casey. MowHocCTb
0,15 m.

Crnon K25. dochopuToBbIn KOHIIIOMepaT, pa3faeneHHbIn rinayKoHUT-
kBapueBbiMU necyaHmkamm (0,05 m). HmkHuIM dochopuToBbIN KOHMNO-
mepar (0,05-0,1 m) cogepXnt Mmenkne okataHHble pocdopuTbl; CKone-
Hne 6enemMHUTOB — B NOAOLUBE, @ B KPOBIE — OCTaTKN pa3pyLUEHHOro
drochopuToBOro TBEPAOro AHa. BepxHun dhocopntoBbi KOHrNomMmepar
CNOXeEH TECHO CrpyXeHHbIMU ranbkamn ochopuToB, MeECTaMM CLIEMEH-
TUPOBaAHHBIMU hochaToOM NO3AHMNX reHepaunin n obpasyrLUMN NAUTY.
B ranbkax scTpeyeHbl Nikitinoceras syzranicum, N. glaber, N. Igowensis,
N. triptychiformis, N. ribkinianus v gpyrne ammoHuntbl (Mopos, 2014 n
HeonybnukoBaHHble nanusic E.JO. bapabomkuna). KpoBnsa cnos pasmbiTa.
MouwHocTb 0,15-0,2 m.

Bbiwe ¢ pa3mMmbiBOM 3aneratoT rnHbl arieBpUTUCTbIE, NPeanornioXXMTerilbHO OTHO-
cAlmneca K BepxHemMy BalaH>XUHY.

ll1.3. MAPBEBKA (N 53°06°'59"”, E 48°09'58")

B Heckonbknx oBparax K try v 1ro-BoCToky ot 4. MapbeBka BCKpbIBaeTcs paspes
FOPCKMUX M HUKHEMESIOBbIX OTIIOXEHUN (OKCOpA — HWXKHUIA BanaHXuH). OTOT pas3pes
6bin onucaH H.T. CasoHoBbim (1957) n U.I. n H.T. CasoHoBbiMK (1967). HegaBHO Gbl-
no NpoBeAeHO naneomarHMTHoe u3ydeHne obpasuoB M3  3TOro  paspesa
(Monoctosckuin, EpemuH, 2008), a Takke nonyyeHa N30TonHasa XxapakTepuctmka pocT-
poB OenemMHUTOB M3 BEPXHEM 4YaCTu BEPXHEBOSDKCKOro noawvsipyca (Price, Rogov,
2009). Hnxe npuBoanTCca onncaHne CBOAHOrO paspesa, COCTaBIeHHOE No ABYM OOHa-
XEHMAM M3 cocedHux oBparoB (B Of4HOM oBpare Obina onucaHa cpegHe-
BEpPXHEBOIIKCKas, B APYroM — psi3aHCKO-BanaHXUHCKasi YacTu paspesa).

Pacuunctkamm BckpbiThbl (CHM3Y BBEpX) (Puc. 3; Tabn. IX-X):

Cnon M1. CnaHey, 6UTYMUHO3HbIN TEMHO-CepbIv ¢ Zaraiskites cf. kuteki
Rogov. Bugnmasa mowHocTb 0,15 m.

Cnon M2. 'mnHa TeMHo-cepasi, aneBpuTtucTas, ¢ Paviovia sp. MowHocTb 0,2-
0,25 m.

Cnon M3.®occoputoBbin koHrnomepar ¢ Virgatites gerassimovi Mitta [m], V.
pallasianus (d’Orb.) [m]. MowHocTb 0,2 m.

Cnon M4. AnespuT TéMHO-cepbin. MowHocTb 0,07 m.

Cnon M5. lNec4yaHnk TEMHO-3ENEHBIV C MHOIOYMCIIEHHBIMU POCHOPUTOBLIMU
KOHKpeLunammu, paccesiHHbIMin No BceMy cnot. MowHocTs 0,25 m.

Cnown M6. lNecyaHuk cepblni ¢ 3eneHoBaTbiM OTTEHKOM, B 15 CM OT nogoLwBsbl
NPOXOANT BbIPaXEHHbIN NPOCNON (OCHOPUTOBBIX KOHKPELUN C aMMO-
HuTamun Epivirgatites (E.) lahuseni (Nik.) [M] (Ta6n. I, dwur. 1), E. (E.)
aff. nikitini (Mich.) [m] (Ta6n. I, dowr. 2). MowHocTtb 0,2-0,3 m.
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Cnownt M7. TEMHO-KOPUYHEBBIN BUTYMUHO3HbIN CriaHeL, C MHOrOYUCNEHHbIMM
oTnevyaTkamm amMoHUTOB Taimyrosphinctes sp.juv., Epivirgatites (E.) cf.
lahuseni (Nik.) [M], Titanites sp. MowHocTb 0,02 m.

Cnon M8. lNec4aHuk 3eneHoBaTo-roflyboBaTo-CepbIN C NIMH304YKaMK CriaHLEB,
aHarnorn4yHblx BCTpeyarwmumes B cn. M7, ¢ 6enemMHMTaMmm B OCHOBaHUM.
Bctpeyvatotca ceetnble hocdopuTtoBble KOHKpeuun. MowHocTs 0,1-0,12
M.

Cnown M9. lNecyaHWK N3BeCTKOBUCTbIN CNabOornMMHUCTbIA MENKO3EPHUCTLIN 3e-
neHosaTto-cepbln, ceeTnee crn. M8, ¢ MHOroYNCNEHHbIMU CBETIbIMU U
oKkaTaHHbIMU (POCOPUTOBBLIMU KOHKpeLmamu, ¢ benemHmtamu. B ca-
MbIX HM3ax 6exeBbie hochopuToBbie KOHKpeLmn. BeTpeyatotces
Epivirgatites (E.) aff. lahuseni (Nik.) [M], Kachpurites laevis Kiselev et
Rogov, sp. nov. in litt. [M], Laugeites sp. [M], “Craspedites” sp. [m].
MowHocTb 0,05 m.

Cnon M10. AneBponnT onoKOBMUAHbIA TEMHO-CEpbI ¢ Kachpurites
tenuicostatus Rogov sp. nov. in litt. [M], K. fulgens (Trd.) [m],
Craspedites (C.) praeokensis Rogov sp. nov. in litt. [M], C. (C.) cf.
nekrassovi Prig. [m]. B ocHoBaHuu cnos BcTpeyvatoTcsa Kachpurites cf.
evolutus Rogov, sp. nov. in litt. [M]. MowHocTtb 0,18-0,2 m.

Cnon M11. AneBponnt onoKOBUAOHbLIN CEPbIA, B MOAOLLBE CII0si — CKOMMNeHne
b6enemHuToB. Kachpurites tenuicostatus Rogov sp. nov. in litt. [M]
(Taén. IV, dwmr. 3), K. fulgens (Trd.) [m] (Tabn. IV, dwur. 4), Craspedites
(C.) praeokensis Rogov, sp. nov. in litt. [M], C. (C.) cf. nekrassovi Prig.
[m]. MowHocTb 0,13-0,14 m.

Cnon M12. AneBponuT onNoKOBWOHbIN CBETMO-CEPbINA, CO CKonneHnsmn 6enem-
HUTOB B NOAOLLBE U KPOBMe, C POCHOPUTOBLIMU KOHKPELIMSIMU B KPOB-
ne. B HmxHnx ~5 cm BcTpevatoTcs Kachpurites tenuicostatus Rogov sp.
nov. in litt. [M], K. fulgens (Trd.) [m], B BepxHux 10-15 cm — K.
cheremkhensis Mitta et al. [M], K. aff. fulgens (Trd.). Mo Bcemy crnoto
BCTpeydeHbl Craspedites (C.) praeokensis Rogov, sp. nov. in litt. [M].
MowHocTb 0,3-0,35 m.

Cnon M13. AneBponnT OnoKOBMAHbLIN CEPbIA, B BEPXHEN YacTn MHOro ¢ocdo-
putoB. B ocHoBaHun HangeHbl K. cheremkhensis Mitta et al. [M] (Ta6n.
V, dur. 3), K. aff. fulgens (Trd.), Craspedites (C.) praeokensis Rogov,
sp. nov. in litt. [M], B kpoBne — Kachpurites subfulgens (Nik.) [M]. Mowy-
HocTb 0,1 m.

Cnon M14. CnnkynuT CBETNO-CEPLIN NECHYAHUCTLIN caxapoBuaHbin, ¢ K. aff.
fulgens (Trd.) [m], Craspedites (C.) okensis (d'Orb.) [M], C. (C.) subditus
(Trd.) [M], peakumn Craspedites (C.) aff. subditoides (Nik.) [m]. B Hmx-
Hux 0,05 m BcTpeyatotca Kachpurites subfulgens (Nik.) [M], Bbiwe — K.
involutus Rogov sp. nov. in litt. [M] (Ta6n. V, ¢wmr. 2). MowHocTb 0,25-
0,27 m.

Cnon M15. CinkynuT NAOTHBIN CEePbIN, OKPEMHESbIN C (POCHOPUTOBLIMU KOH-
Kpeumsimm B NoA4OLIBE, C MHOTOYUCIIEHHbIMU Byxuamun. B Hu3ax cnos
BCTpeYatoTcAa pa3gaBneHHble pakoBuHbl Kachpurites vinv Garniericeras
NMOXOMN COXPAHHOCTU (NpenMyLLeCTBEHHO MUKPOKOHXM). [1o Bcemy crioto
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Cnon

Cnow

Cnow

Cnon

— Craspedites (C.) okensis (d’Orb.) [M], C. (C.) subditus (Trd.) [M]. Mowi-
HocTb 0,27-0,28 m.

M16. NecyaHK ONOKOBUAHbIN CBETIIO-CEPLIN, C MHOTOYUCITIEHHBIMM
drochopnToBbIMU KOHKPELMsMU B HXKHUX 0,1 M 1 (HECKONBLKO pexe) B
cpegHen yactu cnost (MOLHOCTLIO okoro 3 cM). K cepeanHe cnost npu-
ypo4eHbl nepBble HECOMHEHHbIe Haxoaku Garniericeras catenulatum
(Fisch.), B Hu3ax cnos ewié BcTpeydatoTcss opmbl, 6rm3kme K
Kachpurites. Yacto nonagatotcs makpokoHxu Craspedites (C.) okensis
(d’Orb.), C. (C.) subditus (Trd.). MowHocTb 0,45-0,47 m.

M17. lNecyaHK ONOKOBUAHbIN CBETIIO-CEPLIN, C MHOTOYNUCITIEHHBIMM
docdhopnToBLIMN KOHKpPELMSMN B OCHOBaHUK. BecTpeydeHbl Craspedites
(C.) okensis (d'Orb.) [M], C. (C.) subditus (Trd.) [M], Garniericeras
catenulatum (Fisch.). MowHocTb 0,65-0, 7 m.

M18. NecyaHnK ONOKOBUOHbLIN CBETNO-CEPbIN, BOnee TOHKONANTYATbIN
MO CPaBHEHMIO C HXenexawmmm cnosmu. 'paHvua ¢ nogctunarowmm
cnoem HedBHas. B BepxHen yacTn noaBnaoTcs npocrion oocdopuTo-
BbIX KOHKpeuun. Craspedites (C.) subditus (Trd.) [M] (Ta6bn. V, cwr. 8),
Garniericeras catenulatum (Fisch.) (y ocHoBaHus cnos), G.
subclypeiforme (Milash.) (B BepxHen yactn). MowHocTb 0,5 m.

M19. AneBponuT rnaykoHMTOBO-KBapLEBbLIN, N3BECTKOBO-KPEMHUCTbIN
cBeTno-cepblin. MHorouncneHHble ocopUTOBbIE KOHKPELIMN NPUYpPOo-
YeHbl K TPEM NHTepBanam: OHM BCTpeYeHbl B ocHoBaHuu, B 0,2-0,3 m
BbiLle NOAOLLIBLI U B BEPXHUX 5 cM cnos. BetpeyeHbl Craspedites (C.)
subditus (Trd.) [M] (B HWxHen yacTtu cnos), Garniericeras
subclypeiforme (Milash.), C. (Trautscholdiceras) aff. nodiger (Eichw.) [M]
(B BepxHewn 4YacTtu cnos), C. (Mosquites) mosquensis Geras. [m]. Mow-
HocTb 0,5 m.

Cnon M20. AneBponuT rnaykoHUTOBO-KBapLEBbLIN, N3BECTKOBO-KPEMHUCTbIN

CBETNO-CepbIN, B BEPXHEN YaCTWN CNoA CTaHOBUTCA ToncTonnnTyaTeimM. B
0,2 ™M BblLLEe NOAOLWBbLI — NPOCon hochopnToBbIX KOHKPEeLU. BeTpede-
Hbl MHOrouyucneHHole Craspedites (Mosquites) mosquensis Geras.
(Tabn. VI, dwmr. 4) / aff. mosquensis Geras. [m] (Ta6n. VI, dwur. 3), C. (?
M.) pseudonodiger Shulg. [m], pexe BcTpedatoTcs C.
(Trautscholdiceras) aff. nodiger (Eichw.) [M], Garniericeras
subclypeiforme (Milash.). MowHocTb 0,6-0,63 m.

Cnown M21. lNecyaHnK N3BeCTKOBUCTbIN ONMOKOBUAHbLIM TOHKONIMTYATbIN, KBap-

LeBO-rNaykoHMUTOBLIN, C hocdopmTammn B ocHOBaHuK, ¢ Craspedites
(Mosquites) mosquensis Geras. [m] (B ocHoBaHun cnog), C.
(Trautscholdiceras) nodiger (Eichw.) [M] (Tabn. VI, cdowr. 7), C. (T.) cf.
kachpuricus (Trd.) [m], Garniericeras subclypeiforme (Milash.). Mowi-
HocTb 0,3-0,32 m.

Cnon M22. NecyaHnK ONOKOBUAHbLIN cepbli, TONCTONANTYATLIN, C doccoputa-

mu B BepxHux 0,1 m, ¢ Craspedites (Trautscholdiceras) nodiger (Eichw.)
[M], C. (T.) kachpuricus (Trd.) [m], C. (T.) parakachpuricus Geras.[M],
Garniericeras subclypeiforme (Milash.). MowHocTb 0,4 M.

Crnon M23. Anesponut dpoctaTtnanpoBaHHbIN N3BECTKOBUCTbIN KBapL-
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rNMayKOHUTOBbINA, TEMHO-KOPUYHEBLIN, C MHOrOYUCINEHHbLIMU (hocdopuTa-
mMu. BcTpeyeHbl Craspedites (Trautscholdiceras) milkovensis (Strem.)
(Taén. VI, domr. 6) n C. (T.) kachpuricus (Trd.). MowHocTtb 0,03-0,05 m.

Cnon M24. NMecok, nepexogswmnn B nec4aHuK pbiXnblil cCpeaHe3epHUCTbIN
rN1ayKoOHUTOBBIN 3€MEHbIN, C NPOCIIOEM KOPUYHEBbLIX (POCHOPUTOB B UH-
Tepsane 0,28-0,33 M. Bbiwe docdopntoB nossnsaTcsa 6eneMmHnTbI.
MouwHocTb 0,45 m.

Cnon M25. lNMecok NfoTHbIN 3ereHOBaTO-CePbIN, NepenosTHEHHbI pakoBUHAMMU
Buchia, ¢ MHOorouncneHHoiMn docoprTOBLIMU KOHKpeLusimu. B cpea-
Hen YyacTu cnos BCcTpeyeH Riasanites sp. (Taobn. VI, dwur. 5), Bbiwe —
Surites sp. (Tabn. VI, dur. 8). MowwHocTb 0,37 m.

Cnown M26. JlnH3oBmnaHbIM NPOCNON CBETMO-CEPOro necyaHuka, ¢ Surites sp.
(Taén. VII, ¢wmr. 6). MowHocTb o 0,13 m.

Cnon M27. lNecok cBeTMNO-CepbIn, NepeXodsaLUnin B necHaHuk, ¢ 60nbLWnNM Ko-
nn4yecTBoM (ocopUTOBLIX KOHKpeLun, ¢ Surites sp. (Tadn. VII, cwr.
2). MowHocTb 0,25 m.

Cnown M28. Necok aneBpUTUCTbIN CEPbIN C 3efIeHOBAaTbIM OTTEHKOM, C OTAEMb-
HbIMW 3eNéHbIMWN NATHaMU, C POCHPOPUTOBLIMU KOHKPELIMSIMU, Y OCHOBA-
HWS NPUCYTCTBYHIOT NIMH3bI NecyaHuka. B6nv3m nogowsbl BCTpeyeH
Peregrinoceras sp. juv., B kposne — P. cf. albidum Casey (Ta6n. VII,
dowmr. 7) n Bojarkia sp. (Ta6n. VI, ¢wur. 1). MowHocTb 0,2-0,23 m.

Cnown M29. NMecyaHnk TEMHO-cepbi hochaTU3NpoBaHHbIN, C SAPaMn BanaH-
XUHCKUX amMoHuTOB (Tollia sp.juv. (Taén. VII, cdowur. 3), Nikitinoceras
sp., Polyptychites sp.). 13 BepxHen YacTu cnos («Hag OCHOBHbIM BasiaH-
XXMHCKUM KoHrromepaTtomy») H.T. CasoHoBbIM (1951, ¢.57) 6binn BCTpe-
YyeHbl obnomku Dichotomites bidichotomus (Leym.). MowHocTb 0,15-0,2
M.

Cnon M30. NuHa aneBputUCTas cepas ¢ MHOMOYUCIEHHBIMU TOHKUMW NPO-
CNoMKaMmn 1 NMMH304KaMm1 XENTOro LBeTa, C 3arMncoBaHHbIMW poCcCTpamm
oenemHuToB. Bugnmasa mowHOCTb 3 M.
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IV.
MATHUTOCTPATUIPA®UA

[MorpaHn4YHbIN MHTEPBAnN OpPbl U Mena Ha Pycckon nnute npeacraBneH CUIbHO
KOHLAEHCMPOBAHHBLIMW OTIOXEHUAMMU, KOTOPbIE TPAOULMOHHO CYMTANNCh HENPUIOAHBLIM
06BHEKTOM ONsi NaneoMarHUTHbIX UCCReaoBaHUN, BBMAOY TakmMx OYEBUAHbLIX hakTopos,
KaKk MHOrOYMCIIEHHbIE MNepepbIBbl B OCAAKOHAKOMIEHUN, MHOrodasHoe OKUCIEHNE
hbeppomMarHeTMKOB BO BpeMsi NMOCTOSIHHbIX MEPEMbIBOB, Ype3Bbl4anHO cnabas ecrtecT-
BEHHAsA OCTATO4YHas HaMarHNM4YeHHOCTb (J,) 1 ap.

BmecTte ¢ Tem, paspesbl y c. [opoauwu, n. Kawnup n g. MapbeBka siBnsoTCA ca-
MOM MOJSTHOM NOCrenoBaTENbHOCTBIO CPeaHEBOIMKCKMX—beppuaccknx 3oH Ha Pycckom
nnuTe, N NO3TOMY MOMbITKA MONYYEHUS MO HUM MarHUTOMONSAPHbLIX AaHHLIX Npeanpu-
HUManuMcb HeogHokpaTtHo 3.A. MonoctoBckum n E.H. EpemuHbiM. K coxaneHuto, no-
nyyeHHas UMy naneomarHutHas uHgopmaums (Monoctosckun, EpemunH, 2008), no
O0OBEKTMBHBLIM NpUYMHAM (BESNTMYUHLI J,, HUXXE NMOPOroBON YyBCTBUTENBHOCTU U3MEPU-
TenbHOW annapatypbl) He 6a3npyeTca Ha pesynbTaTtax KONMMYeCTBEHHOrO KOMMOHEHT-
HOro aHanmusa.

Cutyauusa nameHunacbh ¢ NOsiBieHNEM HOBOMO BbICOKOYYBCTBUTENBHOrO 060pyao0-
BaHMS AOnd naneoMarHUTHbIX U3MEpeHun. WccnegoBaHusi  CpeaHEeBOSMKCKNX—
HWKHEBaNaHXWHCKMUX OTNOXeHun paspesosB Kawnup u Mopoauwu, BroYasLwne mar-
HUTHbIE YNCTKN nepemMeHHbIM nonem go 50 mTn ¢ nomowbio gemarHeTndatopa LDA-
3A c nocnegylowUMn U3aMepeHUsMn Ha cnnH-marHntometpe JR-6, nokasanu, 4to, He-
CMOTPS Ha MUHMMarbHbIE 3Ha4YeHus J, (nopsgka coTbiX Aonen 10'3A/M), B obpasuax
BbIAENATCA XapakTEePUCTUYECKME KOMMOHEHTbI, COOTBETCTBYHOLLME pPa3HbIM 3HAKam
nonsipHocTu. NaneomarHMTHOE Ka4ecTBO 06pa3LoB M3 060MX pa3pe3oB OCTaBMLAET Xe-
naTb nyywero, HoO B Kawwnupe OoHO HeCKomnbKO Bbllle, Yem B [opoguwiax. Bo Bcsikom
cnyyae, Hanuyme B M3yYeHHbIX Npobax KOMMNOHEHT HaMarHU4YeHHOCTU, O0bycnoBrieH-
HbIX PEXUMOM Kak NPsMOW, Tak M oBpaTHOW MOMAPHOCTU, HE Bbi3blIBAET COMHEHWI
(MvumeHoB n ap., 2014).

OnpeneneHvs 3Haka MNONAPHOCTWU, HEB3Mpasi HA MHOrOYUCIIEHHbIE MepepbIBbl,
3aKOHOMEPHO PYNNMPYITCA B MarHMTO30HbI: B Kawnupe uHtepsany K. fulgens — C.
nodiger COOTBETCTBYET JOMUHUPYIOLLAs HOpMarnbHasi MONSPHOCTb, @ PA3aHCKOMY Spy-
cy — obpatHaga (puc. 3). Ecnu npuHATL TOYKY 3peHUs O TOM, YTO BEPXHEBOITHKCKUN
nogbspyc Ha Pycckon nnute Hago HaduHaTb C nosiBneHuss popa Kachpurites
(Baraboshkin et. al., 2015), To B lopoguwax BEpPXHEBOIMKCKNA y4aCTOK pa3pesa, y4uu-
TbiBasi MHOrOYMCNEHHbIE Haxoakn Kachpurites praefulgens Kiselev et Rogov sp. nov.,
in litt [m] B HM3ax cnos G7, Takke xapakTepusyetcs npeumMmyLecTtBEHHO HOpMarbHOM
NONspHOCTBLIO (pUc. 3).
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3AKINIOYEHUE

OnuvcaHHble Bbilwe paspesbl CpefHEBOMKCKUX-BanaHXUHCKUX oTnoxeHnn Cpea-
Hero [NoBoMmKbA ABNAIOTCA Hanboree NOMHbIMU paspe3amMun NOrpaHUYHOro MHTepBana
lopbl U MeNna B AaHHOM pernoHe. XOTs B OTAESbHbIX cTpaTturpamnyecknx nHTepsanax
(CpeoHEeBOMKCKMIA U PSA3aHCKNA, @ MECTaMM U BEPXHEBOIMKCKU NOABAPYC) MX paspes
CUNbHO KOHAEHCUMPOBAH WM OCIIOXHEH mOKanbHbIMW nepepbiBamun (puc. 4a), 3aecb
BCKPbIBAOTCA BCE 30HbI, MOA30HbI N BUOrOPU3OHTLI BEPXHEN YacTU CPEeAHEBOITKCKOro
noabsApyca U BCero BEpXHEBOMKCKOro nogbsapyca (3a ucknoyeHmem 3o0Hbl Singularis),
a TaKkke NPaKTUYECKN NOJSTHbIN pa3pe3 psSA3aHCKOro spyca (BepoATHO, 3a UCKIYeHneM
30HbI “Kochi”). HecmoTpa Ha cx0A4CTBO B CTPOEHUM pas3pes3oB, Aaxe B Bnmnskopacnono-
XeHHbix Kawnupe n MapbeBke Ha OTAEeNbHbIX MHTepBanax paspesbl CUSIbHO OTnn4a-
I0TCS, U BO BCEX paspesax NosiokeHne Hebonblunx nepepbiBoB, OXBaTbiBalOWmMX 1-2
OMOropun3oHTa, HeCKonbko oTnmnyaeTcs. Komnnekcbl aMMOHUTOB BEPXHEW YacTu cpen-
HEBOJIKCKOro nogbsipyca U BEPXHEBOSMKCKOro nogbspyca B LEernoM A0BOSIbHO Orn3kn
BO BCeX paspesax, HO B pa3pese [opoauwim oTMevaeTca odeHb Hebornbluas OTHOCU-
TenbHasl 4ons rapHMepuuepaTuH B 3oHe Fulgens (puc. 40).

OT conocTtaBneHust BblAENEHHbIX MarHNTO30H C XPOHAMM LUKanbl reoOMarHUTHOWN
nonspHoctn (Gradstein et. al., 2012) cnegyeT noka BO3aepXaTbCH, MOCKONbKY UHTEp-
npetauus marHuTocTpaTurpadnyeckmux aHHbIX OOMYCKaeT pasfiMyHble BbiBoAbl. HO
NpUHUUNUaneHass BO3MOXHOCTb MOJSTy4YeHUs naneomMarHUTHOM MHopMauuMn Mo KOH-
AEHCMPOBAHHBIM OTNIOXEHUSIM COXPAHAET HadeXay Ha TO, YTO OHa, B COBOKYMHOCTM C
AaHHBIMW NO APYrMM aHanornyHbiM paspesam Pycckon nnutbl, 6yaet BoctpeboBaHa
npu peweHnn npobnem getanbHOW MEeXpEermoHanbHOW KOppensaunum norpaHnYHoro UH-
TepBarna opbl—mena.
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I. GENERAL INFORMATION ON VOLGIAN AND RYAZANIAN
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] NPUNOXEHVE. ]
YHOOPOBCKMUI MANEOHTONOIrMYECKWUIA MY3EW — XPAHUTEND
ME30301CKOW MHOOPMALIM EBPOMENCKON POCCU

HepeBHsa opoauwun npuenekna BHAMaHWe reosioroB BCEro MMpa CBOMMW Benu-
KonenHbiMn o6pbiBamMun ewé co BpeMeH EkatepuHbl Benukon. Bnepsble ux onucanu
akagemuku IN.C. Mannac n N.W. NlenexnH B 1768 roay.

HaunHascb ot rpanuy ¢ pecnybnukon TatapctaH (y 4. beccoHHoBO 1 TapxaHbl),
B 9TUX 0OpbIBax BCKPbIBAKTCA NEPMCKME U cpeaHetopckne (6anoc-kensoBemnckmne) oT-
noxeHnus. Hambonee npeacraBuTenbHbl 0OHaXXeHUs B paroHe ¢. YHOopbl 1 4. Flopoaun-
LM YNbSIHOBCKOTO paloHa, rge MOXHO HabnwaaTb BbIXOAbl KUMEPUAXKCKOTO U BOJTK-
CKOro sipycoB BepxHew topbl. Npu ganbHenwemM NpoaBMXKEHUN Ha tOr Nof YIbSAHOB-
CKOM BCKpbIBAlOTCS OTIIOXKEHMSA HUXKHEro Mena — rotepms, 6appem, anT, anbb. 3Tn 06-
HaxkeHns1 B koHuUe XIX Beka cTanv npeamMeToM nccrnegoBaHus MHOMMX YYEHbIX C MUPO-
BbiIM umeHeMm: A.l. lNMaenoea, C.H. HukutnHa, E.B. MunaHosckoro, A.H. PosaHoBa un
Aap. Paspes y a. Nlopoguwmn aBnsanca ogHUM U3 3KCKYPCUMOHHbIX OOBEKTOB ANs y4aCTHU-
KOB NPOXOAMBLUMX B Hawen cTpaHe MexayHapOoaHbIX reonornyeckux KOHrpeccoB
(Cankt-INeTepbypr, 1897; Mockea, 1984). B 1966 roay paspes Nopoauwm obin BeibpaH
B Ka4yecTBe feKTocTpaToTuna Ans BOSMKCKOro sipyca BepxHen topbl (FepacumoB, Mu-
xannos, 1966). 3 masa 1988 roga Ha yyacTke KynbGblLeBCKOro BOAOXpaHUNuUWa, roe
pacnonaratoTca Hanbonee npeacrtaBuTeNbHbIE pa3pesbl (0T AoMa oTabixa «dyoku» oo
A. NonueHa), 6bin co3aaH YNbsAHOBCKMIA F€0NOrMYECKMiA 3aKkasHuK, a BCKope (B aBrycre
1991 roga) K tory ot YnbsHOBCKa, rae pacnonoxeHbl Bbixogbl 6appema n anta, 6bi
obpaszoBaH CeHrnneeBckni NaneoHTONOrMYeCcKnn 3aKasHuK.

B oTnoxeHusax, cnaramowmx YHOOPOBCKNE ropbl, 6bi0 HangeHo 6onblioe Konu-
YecTBO 0bOpasuUoB, COCTaBMAKOLWMUX B HACTodALee BPeEMS ropaoCTb MHOMMX MUPOBbIX
my3eeB. Hawwun obpasupbl npeacraBneHbl B My3eax epmanumn, ®paHuumn, CoeanHeH-
HbiX LUTaToB n gpyrmux crtpaH. lNaneoHTonornyecknn mysen B Mockse nMeeT B CBOeN
aKkcnosnumn konnekumto, cobpanHyto reonorom K.A. KabaHoBbim B 30-50x rogax XX
BEKa B OKPECTHOCTAX YnbsaHoBcka. Obnagas Takum yHUKarnbHbIM 60raTtcTBOM, HU YH-
A0pbl, HU 0BNACTHON KpaeBeaYEeCKUA My3eN HE MMENM XOPOLLUEN IKCMO3MLMK, pacCKa-
3biBalOLLLEN O HaWeM Me3030e. ATOT npoben BoCnonHU YHOOPOBCKMIA NaneoHTONoru-
4yeckun my3ein, cosgaHHbin B 80-e rogbl. Co3gaHve myses Bbino CBA3aHO eLle U C He-
06X0ANMOCTbLIO MPOCBELLEHUS OTAbIXaKLWMX BHOBb CO30aHHOrO Kypopta YHAopbl. B
HacTosiLee BpeMs My3eW pacnofiaraetcd B 34aHUU JOPEBOSTIOLMOHHOM MOCTPOMKU —
OblBLLIEM KyrneyeckoM Aome. VimeeT Tpy 3KCNO3NLMOHHBIX 3ana:

MpupoaHbLIN 3an — 30ecb pacckasbliBaeTcs 0O JOCTONPUMEYaTESIbHOCTSX U
YHUKanbHbIX NPUPOAHbIX 0bbekTax KypopTa YHOopbl. Ocoboe BHMMaHWe OTBeOeHO
reonornm YHAOPOBCKUX rop u obpasoBaHMio MUHepanbHOW BoAbl «BorkaHka», a Tak-
Xe «CUMOBMPLUTY» — YNbSAHOBCKON Pa3HOBUAHOCTW KanbLMTa — U U3OENUsM U3 Hero.

ManeoHTonornyecknnn 3an (Tabn. XII-XIl) — cambin GonbLion u
npeacTaBUTENbHbIA. JKCNO3NLNS HAaYMHAETCH ¢ BeCrno3BOHOYHbIX XXUBOTHbLIX KOPCKOrO
nepvoga — amMOHUTOB, 6eneMHUToB, Bpaxmonoa, ABYCTBOPYaTLIX M BPIOXOHOIMX MOI-
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MockoB. BeH4alT 9Ty 9KOMOTrMYeckyrd nupamMuay OCTaTKM MOPCKMX —SLLEepOB
(MXTO3aBpOB, NNe3no3aBpoB, NNNO3aBPOB), KPOKOAUMOB U ANHO3aBpoB. Bce nepe-
YMCMNEHHbIE XNBOTHbIE B pa3HOoe BpeMsl ObINn HalnaeHbl B OTNOXEHUAX YHOOPUN.

Tpetnn 3an —MCTOpP MUY ecCKNN PacckasbiBaeT 0 Hapodax v NiemMeHax, Xus-
LWUMX Ha TeppuTOopuKn YHOOPUU, HaYMHas C naneonuta no Hacrtosduwee Bpems. Ocoboe
MEeCTO OTBOAMTCS APEBHEN UCTOPUM Kpasi — BpeMeHaMm GPOH30BOroO U Kere3Horo Be-
KOB. 3HauuTenbHbIN cned B KyNbTYPHOM Crloe OCTaBUio BpeMs CyllecTBoBaHus Oyn-
rapckoro uapctea. OTgenbHble CTeHAbl NOCBSALLEHbI JOPEBOMOLUOHHON UCTOPUU U
ngsam, BHECLUMM BKIaj B pasBUTUE HaLLEN TEPPUTOPUMN.

OcHOBHble Hay4yHble paboTbl COTPYAHUKOB YHAOPOBCKOIO ManeoHTONOrm4yeckoro
My3e MOCBSALLEHbl U3YHEHUIO N OMUCaAHUID MOPCKUX penTunun. B TedeHune Bcero Bpe-
MEHM CyLleCcTBOBaHUS My3es 6bino oTKpbITO 6onee 15 BUOOB MXTMO3aBPOB U1 NNe3no-
3aBpOB, OMNuCaHbl YeTblpe HOBbIX poda WU OOHO HOBOE CEMEWCTBO WUXTMO3aBPOB —
Undorosauridae. Hanbonee npumeyartenbHbiM COObITUEM SABMSETCA OTKPbITUE OCTaT-
KOB CYXOMYTHbIX W NOSTYBOAHbLIX ANHO3AaBPOB B OTMIOXEHUSAX YHOOPOBCKUX rop. Okono
c. 3axapbeBckuin pyaHuk B 80-e rogbl NpoLunoro Beka B rotepuse Obinv HangeHbl 12
NO3BOHKOB Bpaxmnos3aBpa, a Takke parMeHTbl KOCTEN KOHEYHOCTM MONoaoro Gpaxuo-
3aBpa. B anTckmx oTnoxeHusix YHOOPOBCKMX N CeHrnneeBkmnx rop 6oinim oGHapyKeHbl
doparMeHTbl CKENETOB NeTarwwmx AuwepoB — nrepogaktunen. CoTpyaHMKM YHOOPOB-
CKOro NaneoHTONOrMM4Yeckoro My3est akTMBHO MOMOraroT APYrMM perMoHanbHbiM My3e-
SIM B CO34aHUN NaneoHTONOrM4ecknx akcrnos3mumn. Tak, B B CamapckoMm ob6racTHOM
NCTOpUKO-KpaeBeagdeckom Mysee um. N.B. AnabuHa coBmecTHO Obin1 co3gaH Maket
nrvMo3aBpa Ha OCHOBE KOMWUKW CKENeToB NiM03aBpoB, HAMAEHHbIX B 4. [opogumLun.

COTpyOHVKN My3esi aKTMBHO MOMOraloT LUKOSMbHbIM U HayYHbIM YYPEXOAEeHUSM
Bcel Poccum 1 y4acTBYOT B pasnMyHbIX HAay4YHbIX MEPONPUSTUSIX.
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BINIATOAAPHOCTHU

CyuiecTBeHHOe cogencTeme B n3yyeHum paspesoB Kawnup n Mapoeska B 2013 n
2015 rr. okazann A.A. KoHoBanosa (Caml TY, Camapa), n A.A. WkonuH (PryHMn
"Asporeornorna”, Mocksa). Mbl 6narogapHbl A.l1. InnonutoBy 3a ero HeoueHUMbIN
TPyZ4 No nepesoay AaHHOW MOHOrpadun Ha aHrMUMNUCKNIN A3bIK N BaXXKHblE 3aMedaHus K
PYKOMUCK, KOTOPblE MO3BOSIUIIM CYLECTBEHHO ynyywnTb €€. Mbl Bbipaxaem npuaHa-
TenbHocTb B.B. ApkagbeBy (CI16IY) 3@ MHOrOUMCNEHHbIE 3aMEYaHUs N UCNPaBIEHNS
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Plate |

Ammonites of Epivirgatites nikitini zone

Fig. 1. Epivirgatites (E.) lahuseni (Nik.) [M], Mar'’evka, 15 cm above the base
of bed M6, lahuseni biohorizon.

Fig. 2. E. (E.) aff. nikitini (Mich.) [m], Mar’evka, 15 cm above the base of bed
M6, lahuseni biohorizon.

Fig. 3. Epilaugeites cf. vogulicus (llov.), Kashpir, bed K3, praefulgens
biohorizon.

Fig. 4. Taimyrosphinctes (?Udshasphinctes) sp., Kashpir, 10-15 cm below
the top of bed K2, lahuseni biohorizon.

Fig. 5. Epivirgatutes bipliciformis (Nik.), Gorodischi, bed G4.

Tabnuua |

AMMOHUTBI 30HBI Epivirgatites nikitini

dur. 1. Epivirgatites (E.) lahuseni (Nik.) [M], MapbeBka, 15 cm Bbille nogoLu-
Bbl crnost M6, 6GuoropusoHT lahuseni.

dur. 2. E. (E.) aff. nikitini (Mich.) [m], MapbeBka, 15 cm Bbllle NogoLBbI
cnos M6, 6uoropusoHT lahuseni.

dur. 3. Epilaugeites cf. vogulicus (llov.), Kawnup, cnon K3, 6UMoropnsoHT
praefulgens.

®ur. 4. Taimyrosphinctes (?Udshasphinctes) sp., Kawnup, 10-15 cm Huxe
kpoBnu cnosi K2, buoropusoHT lahuseni.

dur. 5. Epivirgatutes bipliciformis (Nik.), Fropoguwm, cn. G4.
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Plate Il

Ammonite megaconch from the Epivirgatites nikitini zone

Fig. 1. Titanites sp., Kashpir, bed K2, bipliciformis — lahuseni biohorizons.

Ta6bnuua ll
MerakoHx 13 30HbI Epivirgatites nikitini

®ur. 1. Titanites sp., Kawnup, cnon K2, 6uoropunsoHTs! bipliciformis -
lahuseni
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Plate Il

Ammonites from the praefulgens biohorizon of Epivirgatites nikitini zone and
subzone

Fig. 1, 3. Epivirgatites (E.) nikitini (Mich.) [m]. 1 — Gorodischi, bed G7b, 3 —
lectotype, Kashpir, bed K3.

Fig. 2, 4, 5, 6. Kachpurites praefulgens Kiselev et Rogov sp. nov., in litt [m];
2 — Kashpir, bed K3; 4-6 — Gorodischi, bed G7b.

Fig. 7. Epivirgatites (E.) aff. lahuseni (Nik.) [M], Kashpir, bed K3.

Tao6nuua Il

AMMOHUTBI N3 BuoropusoHTa praefulgens 30Hbl 1 NOA30HLI Epivirgatites
nikitini

dur. 1, 3. Epivirgatites (E.) nikitini (Mich.) [m]. 1 — Nopoawnwm, npocnon G7
b, 3 — nekrotmn, Kawnwnp, cnon K3.

dur. 2, 4, 5, 6. Kachpurites praefulgens Kiselev et Rogov sp. nov., in litt [m];
2 — Kawnup, cnon K3; 4-6 — Nopoawnwu, npocnon G7b.

dur. 7. Epivirgatites (E.) aff. lahuseni (Nik.) [M], Kawnup, cnon K3.
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Plate IV
Ammonites from Epivirgatites nikitini and Kachpurites fulgens zones

Fig. 1, 3. Kachpurites tenuicostatus Rogov sp.nov. in litt. [M], Fulgens zone,
tenuicostatus biohorizon. 1 — Kashpir, top of bed K4; 3 — Mar’evka, 0,1
m above the base of bed M11.

Fig. 2. Craspedites (Craspedites) praeokensis Rogov, sp.nov. in litt. [M],
Kashpir, bed K4, Fulgens zone, tenuicostatus biohorizons.

Fig. 4. Kachpurites fulgens (Trd.) [m], Mar’evka, 0,1 m above the base of
bed M11, Fulgens zone, tenuicostatus biohorizon.

Fig. 5. Craspedites (C.) nekrassovi Prig. [m], Kashpir, 12 cm above the base
of bed K5, Fulgens zone, cheremkhensis biohorizon.

Fig. 6. Taimyrosphinctes sp. ind., Gorodischi, bed G7d, Nikitini zone,
muravini biohorizon.

Fig. 7. Laugeites muravini Kiselev et Rogov sp. nov., in litt. [M], Gorodischi,
bed G7d, Nikitini zone, muravini biohorizon.

Fig. 8. Subcraspedites sp., Gorodischi, bed G7c, Nikitini zone,
mesezhnikowi biohorizon.

Tabnuua IV

AMMOHUTBI 13 30H Epivirgatites nikitini n Kachpurites fulgens

dur. 1, 3. Kachpurites tenuicostatus Rogov sp.nov. in litt. [M], 3oHa Fulgens,
OnoropusoHT tenuicostatus. 1 — Kawnup, kpons cn. K4; 3 — Mapbes-
ka, 0,1 M Bbilwe nogowwsbl crioa M11.

®ur. 2. Craspedites (Craspedites) praeokensis Rogov, sp.nov. in litt. [M],
Kawnup, cnon K4, 3oHa Fulgens, 6uoropunsoHT tenuicostatus.

®ur. 4. Kachpurites fulgens (Trd.) [m], MapbeBka, 0,1 M BblLLe NOAOLWIBbI
cnost M11, 3oHa Fulgens, 6GnoropusoHT tenuicostatus.

®ur. 5. Craspedites (C.) nekrassovi Prig. [m], Kawnup, 12 cm Bbiwe nogoLu-
Bbl crosi K5, 3oHa Fulgens, 6buoropnsoHT cheremkhensis.

®ur. 6. Taimyrosphinctes sp. ind., Flopoauwun, npocnon G7d, 3oHa Nikitini,
OMOropnsoHT muravini.

dur. 7. Laugeites muravini Kiselev et Rogov sp. nov., in litt. [M], Mlopoanwu,
npocnon G7d, 3oHa Nikitini, BuoropusoHT muravini.

dur. 8. Subcraspedites sp., Mlopoguwm, npocnon G7c¢, 3oHa Nikitini, Guoro-
PU3OHT mesezhnikowi.
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Plate V
Ammonites from Kachpurites fulgens and Garniericeras catenulatum zones

Fig. 1. Craspedites (C.) nekrassovi Prig. [m], Kashpir, 15 cm above the base
of bed K5, Fulgens zone, subfulgens biohorizon.

Fig. 2. K. involutus Rogov sp. nov. in litt. [M], Fulgens zone, involutus
biohorizons, Mar’evka, 5-7 cm above the base of bed M14.

Fig. 3. Kachpurites cheremkhensis Mitta, Mikhailova et Sumin [M],
cheremkhensis biohorizon, Mar’evka, beds M12-M13 scree.

Fig. 4. Kachpurites aff. fulgens (Trd.) [m], Gorodischi, bed G9, Fulgens zone,
cheremkhensis biohorizon (?).

Fig. 5. Craspedites (C.) okensis (d'Orb.) [M], Kashpir, 10 cm above the base
of bed K7, Catenulatum zone.

Fig. 6. Kachpurites subfulgens (Nik.) [M], Kashpir, 5 cm below the top of bed
K5, Fulgens zone, subfulgens biohorizon.

Fig. 7. Garniericeras catenulatum (Fisch.) [M], Kashpir, lower part of bed K9,
Catenulatum zone, catenulatum biohorizon.

Fig. 8. Craspedites (C.) subditus (Trd.), Mar’evka, base of bed M18,
Catenulatum zone, catenulatum biohorizon.

Tabnuua V

AmMMoHnTbI 13 30H Kachpurites fulgens n Garniericeras catenulatum

®ur. 1. Craspedites (C.) nekrassovi Prig. [m], Kawnup, 15 cm Bbiwe nogoLu-
Bbl crosi K5, 3oHa Fulgens, 6uoropnsoHT subfulgens.

dur. 2. K. involutus Rogov sp. nov. in litt. [M], 3oHa Fulgens, 6noropmsoHT
involutus, MapbeBka, 5-7 cm Bbilwe nogowsbl crios M14.

®ur. 3. Kachpurites cheremkhensis Mitta, Mikhailova et Sumin [M], 6uoropu-
30HT cheremkhensis, MapbeBka, ocblinb cni. M12-M13.

®ur. 4. Kachpurites aff. fulgens (Trd.) [m], Fropoguwu, cnon G9, 3oHa
Fulgens, 6uoropusoHT cheremkhensis (7?).

dur. 5. Craspedites (C.) okensis (d’Orb.) [M], Kawnup, 10 cm BbIwe nogoLu-
Bbl cnos K7, 3oHa Catenulatum.

dur. 6. Kachpurites subfulgens (Nik.) [M], Kawnup, 5 cm H/xe Kposnu cnos
K5, 3oHa Fulgens, 6uoropmnsoHT subfulgens.

®ur. 7. Garniericeras catenulatum (Fisch.) [M], Kawnup, Hu13bl cn. K9, 30Ha
Catenulatum, GuoropusoHT catenulatum.

®ur. 8. Craspedites (C.) subditus (Trd.), MapbeBka, ocHoBaHue crnost M18,
3oHa Catenulatum, GuoropusoHT catenulatum
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Plate VI
Ammonites from Craspedites nodiger zone

Fig. 1. Craspedites (Taimyroceras) sp. [?m], Kashpir, 50 cm above the base
of bed K11, nodiger biohorizon.

Fig. 2. Craspedites (Trautscholdiceras) kachpuricus (Trd.) [m], Kashpir, 60
cm above the base of bed K11, nodiger biohorizon.

Fig. 3. Craspedites (Mosquites) aff. mosquensis Geras. [m], Mar’evka, lower
part of bed M20, aff. nodiger biohorizon.

Fig. 4. Craspedites (Mosquites) mosquensis Geras. [m], Mar'evka, 25 cm
above the base of bed M20, aff. nodiger biohorizon.

Fig. 5-6. Craspedites (Trautscholdiceras) milkovensis (Strem.) [M],
milkovensis biohorizon; 5 - Kashpir, bed K12; 6 — Mar’evka, bed M23.

Fig. 7. Craspedites (Trautscholdiceras) nodiger (Eichw.) [M], Mar’evka, base
of bed M21, nodiger biohorizon.

Fig. 8. Garniericeras subclypeiforme (Milash.) [M], Kashpir, from the scree.

Taobnwuua VI

AMMOHUTBLI U3 30HbI Craspedites nodiger

®ur. 1. Craspedites (Taimyroceras) sp. [?m], Kawnup, 50 cm Bbilwe nogoLu-
Bbl criost K11, 6uoropumsoHT nodiger.

®ur. 2. Craspedites (Trautscholdiceras) kachpuricus (Trd.) [m], Kawnup, 60
CM Bblle nogowsbl criost K11, 6uoropmsoHT nodiger.

®ur. 3. Craspedites (Mosquites) aff. mosquensis Geras. [m], MapbeBka,
HWKHASA YacTb cnoa M20, 6uoropusoHT aff. nodiger.

®ur. 4. Craspedites (Mosquites) mosquensis Geras. [m], MapbeBka, 25 cm
Bbiwe nogowsbl cnos M20, 6uoropmnsoHT aff. nodiger.

®ur. 5-6. Craspedites (Trautscholdiceras) milkovensis (Strem.) [M], 6uoro-
pu3oHT milkovensis; 5 - Kawnup, crnon K12; 6 — MapbeBka, cnon M23.

®ur. 7. Craspedites (Trautscholdiceras) nodiger (Eichw.) [M], MapbeBka, no-
powsa cnost M21, 6uoropumsoHT nodiger.

®ur. 8. Garniericeras subclypeiforme (Milash.) [M], Kawnwup, ocbirnb.
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Plate VI Tab6nuua Vi
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Plate VIl

Lower Cretaceous ammonites

Fig. 1. Bojarkia sp., Mar’evka, top of bed M28, Ryazanian, Albidum zone.

Fig. 2. Surites sp. indet., Mar'evka, 10 cm below the top of bed M27,
Ryazanian, Tzikwinianus zone?

Fig. 3. Tollia sp. juv., Mar'evka, lower part of bed M29, Valanginian.

Fig. 4. Riasanites cf. rjasanensis (Nik.), Kashpir, top of bed K21, Ryazanian,
Rjasanensis zone.

Fig. 5. Riasanites sp., Mar'’evka, middle part of bed M25, Ryazanian,
Rjasanensis zone.

Fig. 6. Surites sp., Mar'evka, bed M26, Ryazanian.

Fig. 7. Peregrinoceras cf. albidum Casey, Mar'evka, top of bed M28,
Ryazanian, Albidum zone.

Fig. 8. Surites sp.indet., Mar’evka, top of bed M25, Ryazanian.

Fig. 9. Riasanites cf. swistowianus (Nik.), Novaya Bedenga, the correlative
of bed G12 in Gorodischi section, Ryazanian, Rjasanensis zone.

Fig. 10. Surites tzikwinianus (Bogosl.), Kashpir, scree of the Ryazanian.

Taonuua VIl
HwxHemenoBblie aMMOHUTbI

®ur. 1. Bojarkia sp., MapbeBka, kpoBris cn. M28, psisaHckuin apyc, 30Ha
Albidum.

®ur. 2. Surites sp. indet., MapbeBka, 10 cm Hwxe KpoBnu cnos M27, psizaH-
CKuK apyc, 3oHa Tzikwinianus?

®ur. 3. Tollia sp. juv., MapbeBKa, HUXHASA YacTb crod M29, BanaHXuH.

®ur. 4. Riasanites cf. rjasanensis (Nik.), Kawnup, kpoBna cnosa K21, pasax-
CKNK Aipyc, 30Ha Rjasanensis.

dur. 5. Riasanites sp., MapbeBKka, cpefHsist YacTb cnost M25, psisaHCKuin
sapyc, 3oHa Rjasanensis.

®ur. 6. Surites sp., MapbeBka, cnon M26, psisaHCKkuin apyc.

®ur. 7. Peregrinoceras cf. albidum Casey, MapbeBka, kposns cn. M28, ps-
3aHCKuKM apyc, 3oHa Albidum.

®ur. 8. Surites sp.indet., MapbeBka, kpoBnsa criost M25, pasaHckum spyc.

dur. 9. Riasanites cf. swistowianus (Nik.), HoBaa begeHbra, aHanor crnos
G12 paspesa Nopoguium, psasaHckun sipyc, 3oHa Rjasanensis.

®ur. 10. Surites tzikwinianus (Bogosl.), Kawnup, ocbkinb psisaaHckoro sipyca
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Taonuua Vil

Plate VII
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Plate VIII
Gorodischi section

Fig. 1. General view of the exposure.
Fig. 2. Upper part of the Nikitini zone and the Upper Volgian Substage.

Tao6nuua Vil
Paspes Nopogumim

dur. 1. O6LWwKM BUA oOHaAXKEHUS.
dur. 2. BepxHaa YacTb 30HbI Nikitini 1 BepXHEBOMKCKNIA NOABAPYC.
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Taonuua VIl

Plate VIII
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Plate IX
Mar’evka section

Fig. 1. General view of the exposure.
Fig. 2. Beds M6-M12.

Ta6bnuua IX
Pa3pe3 MapbeBka

Qur. 1. O6wnn BNO oOOHaXXEHUS.
®ur. 2. Cnon M6-M12.
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Plate IX Taonuua IX
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Plate X

Mar’'evka section

Fig. 1. Beds M12-M15.

Fig. 2. Ryazanian and Valangnian Stages. In the upper part of the picture
M29/M30 boundary is well-seen.

Ta6bnuua X
Pa3pe3 MapbeBka

odur. 1. Cnon M12-M15.

®ur. 2. PazaHCckui 1 BanaHXUHCKMA apycbl. B BepxHen yactn cCHMMKa BuaHa
rpaHumua cnoes M29 n M30.
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Tabnuua X




Plate XI
Kashpir sections (photo by A.A. Shkolin)

Fig. 1. General view of the exposure.

Fig. 2. The Volgian/Ryasanian boundary. Upper part of the hammer is
located at the top of bed K14.

Taonwuua Xl

Paspes Kawwnup (dpoto A.A. LLkonuHa)
Qur. 1. O6wmn BNO oOHaXXEHUS.

®ur. 2. NpaHnLa BOMKCKOro 1 psi3aHCKOro sspycoB. BepxHsas 4yacTb MonoTka
Haxo4MTCsa Ha ypoBHe Kposnn cnosa K14.
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Plate Xl Ta6nuua Xl
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Plate Xl

Undory Paleontological Museum. Paleontological Hall

Taonuua Xl

YHOOPOBCKMI NaneoHTonorndeckmin mysen. lNaneoHtonornyecknin 3an.
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Plate Xl

Undory Paleontological Museum. Paleontological Hall

Taonuua Xl

YHOOPOBCKUI NaneoHToNorn4ecknn mysen. NaneoHTonorndeckmn 3an
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