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Abstract—Data on Callovian and Oxfordian ostracodes of the Ryazan and Kostroma regions and Mordovia
are presented for the first time; the ostracode list of the Moscow and Kursk regions is essentially extended. In
total, 54 species are recorded, 11 of them are recognized as new, 41 species are comprehensively described, and
an atlas of SEM images of ostracode shells and valves is compiled. Lower, Middle, and Upper Callovian and
Lower, Middle, and Upper Oxfordian ostracode assemblages are established on the basis of the bed-by-bed
study of ostracodes from eight sections. Five stratigraphic units ranked as beds with ostracodes are recognized
on the basis of the analysis of their stratigraphic distribution; these are the beds with Praeschuleridea wartae—
Pleurocythere regularis (Lower Callovian, calloviense Zone of the Voronezh Anteclise, Kursk Region); beds
with Paranotacythere (Unicosta) stauropyga—Galliaecytheridea legitima (Middle Calovian of the Moscow
Syneclise and Voronezh Anteclise, Kursk Region); beds with Infacytheredulcis (Upper Calovian of the Mos-
cow Syneclise); beds with Sabacythere attalicata—Vesticytherura costaeirregularis (Lower Oxfordian of the
Moscow Syneclise); beds with Paranotacythere (Unicosta) solei (Middle Oxfordian of the Moscow Syneclise).
The stratarecognized are correl ated with various stratigraphic units known in adjacent areas and West European
countries. On the basis of ostracodes, cluster analysis of indices of the similarity and dissimilarity was per-
formed for 21 West and East European regions,; this led to the recognition of ten paleobiogeographic regions.

INTRODUCTION

Ostracodes are one of those groups of microfauna,
whose potential has not been revealed completely. The
importance of their thorough investigation for the pur-
pose of biostratigraphy and paleogeography has been
repeatedly stressed.

The study of Jurassic ostracodes from the Russian
Plate and its nearest marginal region was initiated in the
1930s. One of the most important issues, which
researches of the Jurassic faced, was the problem of the
boundary between the Middle and Upper Jurassic that
was demarcated by various authors either at the bottom
or at the top of the Callovian Stage. Currently, this
boundary is approved between the Calovian and
Oxfordian stages.

Callovian and Oxfordian deposits are widespread
over the Russian Plate. They contain abundant fauna of
various invertebrates, athough only ammonites and
foraminifers are used for the stratigraphy and correla-
tion of these sediments. In the meantime, only the
numerous and taxonomicaly rich ostracodes of this
period from Ukraine and the Volga-Urals Region have
been studied. Such information is fragmentary and
extremely scarce from the central regions of Russia.
Except for incomplete lists from the Moscow, Kursk,
Voronezh, Bryansk, and Ord regions, data on ostra-
codes from this area are absent or have not been pub-
lished, whereas only methodical scrutiny of ostracodes
throughout the whole territory of the Russian Plain may
provide us with a confident basis for amendment of
stratigraphic charts and enriched information about
conditions of sedimentation and may be used for the
reconstruction of the historical development of the
paleobasin.

The am of the present work is a detailed study of
ostracodes from the boundary stages of the Middle and
Upper Jurassic of centra regions of the Russian Plate
and comparison with contemporary ostracodes from

adjacent areas and Western Europe. Such a study seems
to be very important for a compaosite approach to the
investigation of Jurassic rocks of the Russian Plain.

Therefore, severa years ago, the author started a
meticulous investigation of Callovian and Oxfordian
ostracodes from the Ryazan, Maoscow, and Kostroma
regions (the southern part of the Moscow Anteclise),
Mordovia (the Volga-Urd Anteclise), and the Kursk
Region (the northern plunge of the Voronezh Antec-
lise). Primarily, ostracodes were collected from sec-
tions which were well studied and sequenced on the
basis of other faunal groups.

The tasks of this work included, first, identification
of the taxonomic composition of ostracodes and their
monographic description according to modern require-
ments, including the revision of described species and
compilation of the atlas of Callovian and Oxfordian
ostracodes of the central parts of the Russian Plate, with
SEM figures of their valves and shells.

Second, identification of ostracode assemblages,
stratification of sections, and the establishment of
stratigraphic units (beds with ostracodes) within the
territory under investigation, as well as the study of
changes in this group at the boundary of the Middle and
Upper Jurassic; dl the more so as the position of the Call-
ovian Stage within the Jurassic System is ambiguous.

Third, gathering information from available litera-
ture on the stratigraphic range of al ostracode species
in the Calovian and Oxfordian of both Eastern and
Western Europe.

Fourth, comparison of the examined ostracode
assemblages with those of adjacent regions and West-
ern European countries and the discovery of the corre-
lation potential of ostracodes with regard to Callovian
and Oxfordian deposits of Western and Eastern Europe.

Fifth, paleobiogeographic analysis of the Callovian
and Oxfordian of Eastern and Western Europe on the
basis of ostracodes.
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Fig. 1. Map depicting the studied sections.

This work is based on the materia collected by the
author during three field seasons in the Ryazan Region
(1994), the Kostroma Region (1995), and the Kostroma
and Ryazan regions and Mordovia (1996). Addition-
aly, specimens collected in the Moscow and Kursk
regions by students of the Department of Paleontology,
Moscow State University, were used in research. Ten
sections were described and tested for the presence of
ostracodes, and ostracodes were found in eight of them

(Fig. 1).

Ostracodes were extracted from the host rock using
decantation and rinsing with water. This was preceded
by boiling with sodium carbonate. Then, a sample was
dried out and divided into two fractions (greater and
less than 0.315 mm). The average weight of a sample
was 0.5 kg. Shdlls and valves were taken with a prepa-
ration needle under a binocular microscope MBS-9 at
18x and 32x magnifications. Samples prepared and
used for the study of foraminifers were partly examined
as well. A total of 145 samples were examined. Ostra-
codes were found in 90 samples. The total number of
shells and valves in the collection exceeds 3500 speci-
mens, 3460 of them were identified as species. Fifty
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four species belonging to 27 genera were recorded
11 of them are new.

Photographs were taken by the author using the
SEM in the Laboratory of Electronic Microscopy of the
Paleontologica Ingtitute of the Russian Academy of
Sciences (PIN).

The collection is housed at the PIN, no. 4843.

CHAPTER 1. THE HISTORY OF INVESTIGATION
OF JURASSIC OSTRACODES OF THE RUSSIAN
PLATE AND ADJACENT REGIONS

Jurassic ostracodes of European Russia have been
studied since the 1930s in connection with the indus-
trial search for oil and gas. The first micropal eontol og-
ical laboratory that began planned research of this
group of microfauna was the All-Union Research Insti-
tute of Oil and Geologica Prospecting (VNIGRI), in
Leningrad.

Initially, their research covered the southeastern part
of the Russian Plate, western Kazakhstan and Mangy-
shlak.
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An aticle by E.G. Sharapova should be noted
(1937). She made an attempt to subdivide Mesozoic
clays and calcareous marls of the Emba oil-bearing
field on the basis of ostracodes. In the same paper, she
gave diagnoses of 12 species of Eucythere and
Cythereisfrom the Middle Volgian Substage and, par-
tidly, from the Lower Cretaceous.

As aresult of the research of ostracodes from the
Upper Jurassic and Cretaceous deposits of the Ozinki
oil field, which is situated on the boundary between the
central and southern parts of the western Obshchii Syrt,
Sharapova (1939) described 39 species, 22 of them
turned out to be new, and established ostracode assem-
blages characteristic of the Middle Volgian Substage
(panderi and virgatus zones), Neocomian, Aptian,
Albian, Campanian, and Maastrichtian. She also noted
that recognition of stages on the basis of ostracodes is
rather problematic and is not always possible due to a
large number of new species, poor preservation of some
specimens, and the incompleteness of assemblages in
some parts of a section. It was recognized that the ostra-
code assemblage from the Upper Jurassic of thisregion
is much more diverse than a contemporary assemblage
from the region of Inder Lake.

Sharapova (Shargpovaand Mandel stam, 1947) pub-
lished a short paper on ostracodes in the Jurassic vol-
ume ofthe Atlas ofthe Index Forms of Fossil Faunas of
the USSR. In that note, she briefly summarized the
lithology of sections with ostracodes, published diag-
noses of the genera Palaeocytheridea and Orthonota-
cythere and descriptions of seven Nordwick ostracode
species, two new species of the genus Darwinula from
the Bajocian of Mangyshlak, and fivenew speciesfrom
the Upper Bajocian and Bathonian of Mangyshlak that
had been described by M.I. Mandelstam in his manu-
script.

In the same year, a paper by Mandelstam (1947)
devoted to ostracodes from the Middle Jurassic of
Mangyshlak was published. He recognized and
described new genera and species, i.e, Palaeo-
cytheridea containing four new species, Aequa-
cytheridea containing two new species, and Timiriase-
viaincluding two new species. He aso described anew
species of the genus Protocythere and two new species
of the genus Darwinula.

In volume 9 of the Atlas ofthe Index Forms of Fossi
Faunas of the USSR, Mandelstam (1949) gave brief
characteristics of three ostracode families, whose rep-
resentatives are most frequent in marine Upper Jurassic
deposits, i.e, Cytheridae, Paradoxostomidae, and
Cytherellidae. He aso listed the main generic features
and published diagnoses of four genera and 20 species
from the Callovian—Middle Volgian of the Middle
Volga Region, Obshchii Syrt, and the marginal region
of Inder Lake. He described Palaeocytheridea, with
four new speciesincluded; Protocytherecontaining five
new species, Bythocythere containing one new species,
and Cytherella. In addition, Mandelstam described ten
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previousy known species of these genera. For many
years, this volume of the Atlas of the Index Forms of
Fossil Faunas of the USSR was security-restricted and
had a "For Official Use Only" stamp. Therefore, Liibi-
mova(1955b) did not citeit, when (for the second time)
she published descriptions of species that had been
established by Mandel stam.

Starting in 1946, Liibimova began to methodically
study the Mesozoic ostracodes of the northwestern
Donets Basin and, later, the Middle Volga Region, the
Emba Region, and Obshchii Syrt.

At the all-Union meeting on the development of the
unified stratigraphic chart of Mesozoic deposits of the
Russian Plate, Liibimova (1955a) presented lists of
characterigtic ostracode assemblages from the Middle
Bajocian, Upper Oxfordian, and Kimmeridgian of the
northwestern areas of the Donets Basin, the Callovian-
Volgian of the MiddleVVolga Region, the Lower Volgian
of the Ural-Volga interfluve and Obshchii Syrt for the
first time.

In her monograph on ostracodes from the Middle
Volga Region and Obshchii Syrt, Lu'bimova (1955h)
established new assemblages and essentially extended
previously published assemblages from the L ower Tri-
assic, Bajocian, Bathonian, Callovian, Oxfordian, and
Kimmeridgian stages, Lower, Middle, and Upper Vol-
gian substages, and, partially, the Neocomian. Addi-
tionally, achange of species composition was detected
a boundaries of large stratigraphic units. Liibimova
also considered in detail problems of the systematics of
Mesozoic ostracodes and presented data on their facial
confinement. This paper is of immense importance,
since it contains descriptions and figures of 98 ostra-
code species, 71 of which turned out to be new.

Later, in alarge paper on ostracodes from the north-
western plunge of the Donets folding structure, Liibi-
mova (1956) described and gave figures of 37 species;
30 species and one variety were mentioned as new.
Ostracode assemblages from the Upper Baocian,
Lower Callovian, Upper Oxfordian, and Kimmeridgian
were established and, for the first time, Jurassic ostra-
code assemblages were compared with the contempo-
raneous assemblages of Poland, France, Volga Region,
andK azakhstan.

In 1961, Liibimovabriefly considered the history of
the study of Jurassic ostracodes in the USSR and pub-
lished data on ostracodes identified from the bleicheri
Zone of the Volga Region near Ulyanovsk, on their
changes at the boundary of the panderi and virgatus
zones in the Obshchii Syrt, and on some characteristic
features of changes in ostracode assemblages from the
Volga Region and Obshchii Syrt. She first noted that
three distinct changes of taxonomic composition of
ostracodes occurred at the boundaries between the Tri-
assic and Jurassic, the Kimmeridgian and Lower Vol-
gian, and the Jurassic and Cretaceous. Assemblages
differing from each other mainly in species and, in part,
in generic composition changed several times during
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the Bajocian and Oxfordian. It was aso demonstrated
for the first time that Late Jurassic ostracodes of the
Middle Volga Region and Obshchii Syrt are very simi-
lar to contemporary ostracode assemblages of theUral-
Emba Region at the species level, being considerably
more diverse, whereas they have little in common with
the contemporary fauna from the Donets Basin.
According to Liibimova, this is caused by the fact that
marine sediments of the Donets Basin are interbedded
with continental deposits, whereas, in theVolgaRegion
and Obshchii Syrt, sediments are entirely marine.

In the book StratigrafiyaSSSR (Stratigraphy of the
USSR), Liibimova (1972) summarized the history of
the study of ostracodes from the Volga-Ura Region,
Ukraine, Central Chernozem Region, Western Siberia,
Mangyshlak, Turkmenia, Uzbekistan, Nordwick, and
the Lena—Olenek Region. For the first time, she ana-
lyzed the distribution of various families in the Jurassic
and noted that freshwater ostracodes of the family Dar-
winulidae were most abundant in the Middle Jurassic.
Representatives of the families Cyprididae and Cythe-
rididae occur throughout the Jurassic section with the
maximum diversity occurring during the Volgian Time.
The family Paradoxostomatidae appeared in the Call-
ovian and did not develop soundly. The family Cyther-
ellidae has persisted since the Middle Jurassic and
achieved the acme of diversity in theVolgian Time. The
families Bairdiidae and Heddiidae were limited in dis-
tribution in the Jurassic.

In 1956, in an extensive review, Mandelstam and
Liibimova described ten ostracode genera that occurred
in the Jurassic (Mandelstam et al., 1956).

Ostracodes of the Saratov Region were studied by
T.N. Khabarova (1955). From the Bajocian of the Don—
Medveditsa dislocations, she described seven new spe-
cies. Later, Khabarova (1961) performed the zonation
of Jurassic deposits on the basis of rich and diverse
material on foraminifers and ostracodes of the Volga
Region near Saratov. Characteristic ostracodes were
listed for the Bajocian; Lower, Middle, and Upper Cali-
ovian; Oxfordian; and Lower Volgian. When consider-
ing the general pattern of foraminiferand ostracode dis-
tribution, their extreme richness and diversity were
marked in the Late Jurassic, including the Callovian,
whereas they were impoverished in the Middle Juras-
gc. The most confident boundaries were defined
between the Bathonian and Callovian, the Lower and
Middle Cdlovian, the Oxfordian and Kimmeridgian,
the Kimmeridgian and Lower Volgian, and between the
Jurassic and Cretaceous. The distributiona pattern of the
microfauna in Jurassic deposits of the region under study
and its connection with facies were considered as well.

Jurassic ostracodes of the Dnieper-Donets Depres-
son were studied by Kats (1957). Her investigation of
ostracodes from drill core samples obtained from
Ukraine east of the Dnieper added much to data that
had been compiled by Liibimova (1955b). It was noted
that the largest number of ostracodes was recorded in
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the Upper Bajocian and Middle Callovian beds. The
Lower Bajocian and Lower Bathonian faunas are repre-
sented by few species. Ostracodes of the Upper Bajo-
cian and Middle Cdlovian were listed, and it was
emphasized that dl of the species, except for three that
had been discovered earlier, were found in this area for
thefirst time. Comparing the taxonomic composition of
Upper Bajocian ostracode faunas of the western plunge
and margina northwestern area of the Donets Basin,
Kats made conclusions about shallower environments
of those areas of the Dnieper-Donets Depression that
were adjacent to the Donets Basin.

In the same year, Kats (in Mandelstam et al., 1957)
described new genera and species of ostracodes of the
families Cyprididae and Cytherididae that came from
various beds and regions. She established a new genus,
Naviculina, from the Bathonian of Ukraine. A new spe-
cies of this genus was discovered by Liibimova (in
Mandelstam et al., 1957). Mandelstam gave a descrip-
tion of anew Jurassic genus, Rubracea, from the Call-
ovian of the Transvolga Region near Saratov, and Liibi-
mova described anew species of this genus (in Mandel-
stam €t al., 1957).

Somewhat later in alarge paper on cypridids, Man-
delstam and Shneider (1963) described three genera,
Pontocypris, Pontocyprella, and Paracypris, from the
Jurassic.

Later, Kats and Shaikin (1969) published a paper
with identifications of ostracodes from variegated
lagoonal-continental sediments of the northwestern
area of the Dnieper-Donets Depression. Based on the
study of ostracodes and charophytes, they demon-
strated, for the first time, on the basis of paleontological
evidence the Volgian Age of this sequence, which had
been provisionarily referred to the Kimmeridgian, Vol-
gian, or undivided Kimmeridgian—Volgian deposits.
Based on the ecologica characteristics of ostracodes
and charophyte algae, the authors arrived at a conclu-
son about the lagoona regime within the Dnieper-
Donets Depression at the end of the Kimmeridgian and,
mainly, during thefirst half of the Volgian.

Such a large and important reference book as
Osnovy paleontologii (Fundamentals of Paleontology)
should also be noted. The chapter devoted to ostracodes
was published in 1960 in the volume Chlenistonogie—
trilobitoobraznye i rakoobraznye (Arthropods. Trilobi-
tomorpha and Crustacea). Liibimova compiled diag-
noses for genera of the superfamily Cypracea, Mandel-
stam took part in the preparation of the overall book and
composed generic descriptions of the superfamilies
Volganellacea, Cypracea, and Cytheracea and, par-
tialy, of the suborder Platycopa (Mandelstam and Pole-
nova, 1960; Liibimovaet al., 1960b; Kashevarovaet al.,
1960).

Jurassic ostracodes of the Orel, Bryansk, Voronezh,
and Kursk regions were studied by V.N. Preobrazhen-
skaya. As aresult of studying invertebrates, spore, pol-
len, and microfaunas, including ostracodes, from core
samples from the Kursk Region and outcrop samples
2003
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from the right bank of the Don River withintheVoron-
ezh Region, the Jurassic sequence of this territory was
subdivided into the Bajocian, Bathonian—Callovian,
Middle Callovian, Oxfordian, Kimmeridgian, and
Lower Volgian for the first time. For the Calovian,
Kimmeridgian, and Lower Volgian, the most characte-
ristic ostracodes were listed (Preobrazhenskaya, 1958).

In abrief paper, Preobrazhenskaya (1961) published
alist of several ostracode species from the Lower Vol-
gian of the Kursk Magnetic Anomaly (KMA); only two
ostracode species were identified from the Kimmerid-
gian of that region. In the Bgjocian, Bathonian, Callo-
vian, and Oxfordian, the researcher found foraminifers
only. It was emphasized that the composition of micro-
faunal assemblages depends on facies.

Next year, a the Interregional Geological Meeting
on the Geology and Mineralogy of the Central Cher-
nozem Region (CCR), Preobrazhenskaya (1962)
reported on the significance of ostracodes for the
stratigraphy of Jurassic sediments within the KMA.
She registered two ostracode species that are character-
istic of the Bajocian-Bathonian; three species, charac-
teristic of the Middle Callovian; one species, of the
Lower Oxfordian; two species that are typica of the
Kimmeridgian; and six species characteristic of the
Lower Volgian Substage. It was stressed that ostracodes
were not recorded in the Middle Oxfordian.

Four years later, in the monograph Stratigrafiva
otlozhenii yury | nizov nizhnego mela territorii TsChO
(Stratigraphy of the Jurassic and Basal Lower Creta
ceous of the Central Chernozem Region), ostracodes of
the Bgjocian-Bathonian, Middle Callovian, Oxfordian,
Kimmeridgian, and Lower Volgian of the Voronezh
Anteclise were described (Preobrazhenskaya, 1966).
Middle Callovian and Lower Oxfordian ostracode lists
borrowed from the preceding paper were reproduced in
the text, though in less volume.

The last paper by Preobrazhenskaya (1968) was
devoted to the most frequent within the KMA Jurassic
ostracodes from the virgatus Zone. Six species were
registered. Five species were described, three of them
belonging to the genera Palacocytheridea and Schu-
leridea, were mentioned as new.

An immense contribution to the study of Triassic
and Jurassic ostracodes of the Dnieper-Donets Depres-
sion (DDD) was made by M.N. Permyakova. At the
Ukrainian-Moldavian colloquium on Jurassic micro-
fauna, she presented the lists of index ostracode species
fromthe Middle and Upper Jurassic of the platform part
of Ukraine for thefirst time and defined the most char-
acteristic species for the Bajocian, Bathonian, Callov-
ian, Oxfordian, and Kimmeridgian of the Dnieper-
Donets Depression (Permyakova et al., 1966).

Soon afterward, Permyakova for the first time rec-
ognized (1968) for the Dnieper-Donets Depression and
the margina area of the Donets Basin ostracode distri-
bution in the Lower Bgjocian and three zones
(niortense, garantiana, and doneziana) of the Upper
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Bajocian. Later, she published the description of four
new species belonging to the genera Cytherélla,
Schuleridea, Procytheridea, and Orthonotacythere
from the Bgjocian of the DDD (Permyakova, 1969).
The next year, she published a paper on ostracodes of
the genus Glyptocythere, which is widespread in
Europe. From the Bathonian of the DDD, she described
five species, three of which turned out to be new and
two others had not been previously known from
Ukraine (Permyakova, 1970). In a book on the fossil
microfauna of Ukraine, Permyakova (1971) thoroughly
considered the history of the study of ostracodes from
the Meso-Cenozoic deposits of Ukraine. In 1973, she
described new ostracode species of the genus South-
cavea from the Bgjocian-Bathonian of the DDD (Per-
myakova, 1973).

In 1974, she published three papers. In the first, she
described five ostracode species of the genus Palaeo-
cytheridea from the Middle Jurassic of the DDD (Per- -
myakova, 1974a). Four species turned out to be new,
the fifth species was recorded for the first time in
Ukraine; this genus was described as well. In the sec-
ond paper, she established three new species and one
previously known but recorded for the first time in
Ukraine of the genus Procytheridea from the Middle
Jurassic of the DDD (Permyakova, 1974b). These spe-
cies were demonstrated to be strictly associated with
either the Bathonian or Upper Bajocian-Lower Batho-
nian. In the third paper, three species of the subgenus
Praefuhrbergiella were described  (Permyakova,
1974c). Earlier, one of these species was recorded in the
Middle Callovian—-Lower Oxfordian of the Donetskii
and Chernigovskii districts, the second was known from
the Middle Jurassic of Mangyshlak, and the third was
newly described from the Upper Bajocian of the DDD.

Her next paper was devoted to ostracodes of the
genus Lophocythere, which was widespread in the
Jurassic of the DDD (Permyakova, 1975a). Beforelong
aprofound paper by Permyakova appeared (1975b), in
which shebriefly considered the history of the study of
Jurassic ostracodes from Ukraine and anayzed, in
detail, ostracode assemblages from the Lower, Middle,
and Upper Jurassic. Taking into account al available
information on the ostracodes of that region and the
published data, she considered the stratigraphic distri-
bution of the studied species in Ukraine, Middle Volga
Region, France, Switzerland, and Germany and con-
cluded that it is difficult to trace particular substagesin
alargeterritory on the basis of ostracodes. However, it
appeared to be possible to find common species for
stages in relatively close regions, such species were
listed for the Callovian and Oxfordian of the Ukraine
and Middle Volga Region.

The last and most important of her papers was a
comprehensive paleontological reference book on
Jurassic ostracodes and foraminifers of Ukraine (Pyat-
kovaand Permyakova, 1978). It encompasses 156 ostra-
code species, with synonyms and figures. Regrettably,
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Table 1. State of knowledge of the Jurassic ostracodes of eastern Europe
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figures cannot substitute for photographs, WhICh isa
flaw inthis great work.

The northern provinces of the Russian Plate were
studied by O.M. Lev. In 1982, thefirst review of Juras-
gc odracodes from the Timan—Pechora Province was
published, in which 12 ostracode assemblages were
recognized, one for each of the Lower-Middle Batho-
nian, Upper Bathonian, Lower, Middle, and Upper
Callovian, Upper Kimmeridgian, three assemblagesin
the Middle Volgian and three in the Upper Volgian.
These assemblages were compared with each other and
correlated with assemblages of the Arctic regions of
Siberia. Neither full lists of assemblages, nor species
descriptions, nor images of species were given (Lev and
Kravets, 1982).

For the next 11 years, Jurassic ostracodes of the
Russian Plate remained unattended, and new works on
this subject appeared at the beginning of the 1990s
when Kolpenskaya (1993) described five new ostracode
species from the Kimmeridgian and Volgian of the
Pechora River Basin. For the regiond gratigraphic
scheme of Jurassic deposits of the V oronezh Anteclise,
Kol penskayacompiled brief lists consisting of only two
to three characteristic ostracode species for the Middle
Calovian (coronatum—jasonzones), Middle Oxfordian
(ilovaiskyi—zenaidae zones), and Upper Oxfordian
(serratum Zone) (Ob “yasnitel’ nayazapiska..., 1993).

In 1995, Kolpenskaya defended her candidate dis-
sertation on Upper Jurassic borea ostracodes of the
Pechora River Basin (Pizhma, Izhma, and Neritsa ri-
vers), Kama—Vyatka interfluve, Volga Region (Unzha
River, Gorodishche and Kashpir sections, on the Volga
River, village of Orlovka), and Transvolgian Region
(Karadzhir ravine). In that study, the bed-by-bed occur-
rence of ostracodes in the Upper Jurassic of the above
sections was studied for the first time. Comparative
analysis of ostracode assemblages from different inter-
vas of the Upper Jurassic was undertaken. These
assemblages were compared with contemporaneous
associations from Western Europe. For the first time,
she proposed a biostratigraphic scheme of zonation of
Upper Jurassic deposits on the bass of ostracodes from
the eastern part of the Russian Plate, which includes
14 units ranked as beds with ostracodes that have been
correlated with zones of the ammonite chart of the Rus-
sian Plate. Distinctive features in the distribution of
some families, genera, and species were reveded,
which may be used for the bi ostratigraphy of the region
under study. In the same study, 15 characteristic spe-
cies, including two new species, were described (Kol-
penskaya, 1995).

Continuing this research, she studied core samples
from a series of boreholes in the Bryansk Region and
published brief notes on ostracode assemblages of the
Lower-Middle and Middle-Upper Cdlovian. In the
same paper, she listed some characteristic species of the
Middle and Upper Callovian from two boreholes in the
Moscow Region (Kolpenskaya et al, 1999).
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In 1999, Kolpenskaya contributed to a large refer-
ence work on Mesozoic ostracodes, Prakticheskoe ru-
kovodstvo PO mikrofaune. Ostrakody mezozoya (Practi-
cal Handbook of Microfauna: Ostracodes of the Meso-
zoic) (volume 7). In this volume, the authors presented
a modern ostracode taxonomy starting at the generic
level, adescription of many genera, and published SEM
photographs of Mesozoic ostracodes. Among the latter,
there are images of some holotypes described by Liibi-
mova (1955b) from the Mesozoic of the Volga-Urd
Region. Certain debatable questions of Mesozoic ostra-
code systematics are discussed in this reference book as
well. In the geologica chapter, the use of ostracodesin
the biostratigraphy of the Mesozoic and zona ostra
code-based stratigraphic schemes proposed for some
regions are discussed (Andreev et al., 1999; Kolpen-
skaya, 1999; Neustrueva et al, 1999; leolaeva, 1999;
Nikolaeva and Andreev, 1999a, 1999%, 1999,
Nikolaeva et al, 1999a 1999).

Odtracodes of the boundary Callovian—Oxfordian
deposits of the Moscow Syneclise are currently being
studied by the author of the present work. In 1996, for
the first time lists of ostracodes were published from the
Calovian and Oxfordian of the Ryazan, Moscow, and
Yaodavl regions (Tesskova, 1996). In the same year,
Calovian ostracodes from the Moscow and Ryazan
regions were depicted for thefirst time in the atlas Isko-
paemye kelloveiskogo yarusa Tsentral’noi RosSi (FOs-
sls of the Callovian Stage of Centra Russia) and their
distribution through substeges of the Cdlovian was
observed for thefirst time (Gerasmov et al., 1996). The
main results of that work were presented at the Paleon-
tological Section meeting of the Moscow Society of
Nature Explorers (Gerasmov et al, 1998).

Analysis of the resultant table (Table 1) that shows
the distribution of ostracodes over substages demon-
drates that Jurassic ostracodes of the Dnieper-Donets
Depression and Volga Region are the best studied,
whereas brief data concerning the Moscow Syneclise
have only been partialy published during recent years.

The review of research of Jurassic ostracodes from
the Russian Plate clearly demonstrates numerous gaps
in particular stages, which are insufficiently characte-
rized by ostracodes, as well as in some regions, which
are till not covered by such research. It turned out that
Jurassic ogtracodes are badly underinvestigated in the
centrd regions and especialy in the Moscow Region,
although historicaly, this was the place where the
stratigraphy of the Jurassic started. In the meantime,
only methodical stage-by-stage research of this impor-
tant kind of fossil throughout the entire Russian Plate
will result in ostracode-based zonation, which would
fundamentally contributeto the stratigraphic scheme of
the Jurassic of this region.
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CHAPTER 2. STRATIGRAPHY
AND THE DESCRIPTION OF SECTIONS

2.1. Stratigraphy of the Callovian and Oxfordian
of the Central Region of the Russian Plate

Callovian and Oxfordian deposits are widespread
over the Russian Plate and represented by various types
of sediments. Due to the presence of ammonites, which
ae close to those of contemporaneous assemblages
from western Europe, these deposits are subdivided
into substages and stages (Table 2). In the present
paper, the author follows the zonation published in The
Zonal Sratigraphy of the Phanerozoic of the USSR
(Rostovtsev et al., 1991). The local chart of formations
(Table 3) has been developed by Olfer'ev (Olfer'ev,
1986, Olfer'ev et al, 1992, Unifitsrovannaya
skhema..., 1993).
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Callovian Stage
Lower Callovian

During the Early Callovian, sediments representing
different facies were accumulated in the Moscow Syn-
eclise. Hereafter, descriptions of formations from the
Moscow Syneclise are given after Olfer'ev (1986,
2001).

Sediments of the Elat’ma Formation are observed
in the eastern central part of the Moscow Syneclise.
They started with dark gray brown-tinted siity clays
with large sideritic concretions containing ammonite
shells of the elatmae Zone (5.4 m thick), which are
gradually replaced by argillaceous silt of the same color
with a microspeckled texture and containing Kepple-
rites (12.8 mthick). Abovethis zoneislight brown fine-
grained sand, which is overlain by a yellowish gray
fine-grained sand layer 9.9 m thick. The whole

Table 2. Globa and regiona stratigraphic schemes of the Callovian and Oxfordian of the Russian Plate (Unifitsirovannaya..,

1993)
Global chart Regiona units
g, B . .
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sequence is characterized by foraminifers of the Haplo-
phragmoides infracalloviensis—Guttulina tatariensis
Zone and the Lower Callovian spore-pollen assem-
blage. The stratotype of this formation outcrops on the
left bank of the OkaRiver between the village of Inkino
and the town of Elat'ma. To the west, between Shatura
and Ryazan, marine sediments of the Elat'ma Forma-
tion are replaced by nearshore marine rocks of the
Alpat'evo Beds the stratotype of which is near the vil-
lage of Alpat'evo. It is remarkably enriched with sandy
rocks. Farther to the west, during the Early Callovian
ingression, the Moscow Syneclise wasfilled with fine-
grained sand and silt. The 056 boreholein the Lyublino
District of Moscow contained sand containing foramin-
ifers of the Haplophragmoides infracalloviensis—Gut-
- tulina tatariensis Zone in an interval 33.6-39.0 m deep.
The Lyublino Beds were established here. In the west-
ern part of the northern area of the syneclise, the Kolo-
griv Beds are established; they are sand and silt up to
55 mthick containing foraminifers of the Haplophrag-
moidesinfracalloviensis-GuttulinatatariensisZoneand
the ammonites Kepplerites gowerianus Sow., Chamous-
settia chamoussetti dOrb., Proplanulites koenigi Sow.,
and others. In the eastern part, the deposits of the Lower
Cdllovian are dark gray st and clay of the Manturovo
Beds 33 m thick.

Within the Moscow Syneclise, al formations and
sequences compose the Elat'ma Horizon.

In the central region of the Voronezh Anteclise
(Olfer'ev et al., 1992), Lower Callovian deposits are
recognized as a 15-m-thick lower part of the Fatezh
Formation, the stratotype of which is in the
Mikhailovskii Mine section. It is gray, unevenly siity
clay with interbeds of sideritic concretions and the
ammonite fauna of the Lower Callovian koenigi Sub-
zone. Eastward, the lower subformation of the Fatezh
Formation corresponds to a section of condensed beds
of the Korocha Formation.

The Lower Callovian was studied by the author in
the northern and central regions of the Moscow Synec-
lise, i.e, in the Elat'ma, Makar’ev-yuzhnyi, Samylovo,
Yartsevo, and Manturovo sections, and in the central
part of the Voronezh Anteclise, in the Mikhailovskii
Mine section (hereinafter, see Fig. 1).

Middle Callovian

Since the Middle Callovian, in connection with
expanding transgression, marine conditions developed
throughout the Moscow Syneclise, except for isolated
islands. The lower layers of the surrounding substage
composed of inequigranular, gritty, poorly rounded
sands with ferruginous ooliths and ammonites of the
jason and coronatum zones are defined as the Kriushi
Formation. The stratotype of this formation is in the
Y astrebovka Creek valley in the southwestern marginal
area of the Dmitrievy Gory settlement on the left bank
of the Oka River downstream from the town of Elat’ma.
val. 37
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Its thickness reaches 12.8 m. Upsection, sands of this
formation gradually but clearly become gray and light
gray clays containing alarge amount of ooliths at their
base, numerous shells of Posidonornya buchi (Roem.)
and their detritus, and ammonites ofthejason and cor-
onatum zones, which are recognized as the Velikod-
vor'e Formation. Its thickness reaches 15 m, and its
stratotype is in the 63.0-68.3 interval in the 434 bore-
hole near Beloe Lake, 2 km north of the village of
Velikodvor'e, Spas-Klepiki Didtrict, Ryazan Region.
The Kriushi and Velikodvor'e formations are united
into the Pronya Horizon and represent a single
rhythm, consisting of a transgressive part (the Kriushi
Formation) and sediments accumulated during the
maximum of the transgression (the Velikodvor'e For-
mation). The Pronya Horizon is characterized by fora-
minifers of the Lenticulina pseudocrassa—Lenticulina

cultratiformis Zone. ‘

In the centra aea of the Voronezh Anteclise
(Olfer'ev et al., 1992), gray clays of thejason Zone
characterized by brownish upper layers and Middle
Callovian ammonites are recognized as the upper sub-
formation of the Fatezh Formation 156 m in thick-
ness. Inthe eadt, it corresponds to apart of the K orocha
Formation. The upper layers of the Fatezh Formation
belong to the lower half of the Pronya Horizon.

The Middle Calovian deposits were studied by the
author at the Yartsevo, Makar'ev-yuzhnyi, Mikhailov-
tsement, and Troshkov vrag sections within the Mos-
cow Syneclise and the Mikhailovskii Mine section in
the Voronezh Anteclise.

Upper Callovian

Upper Calovian rocks cannot be differentiated
lithologically from Lower and, in part, from Middle
Oxfordian rocks, referred to as a single period of sedi-
mentation. Shallowing of the basin is demarcated in the
upper part of the section by the appearance of light
oolitic marls, which are replaced by light gray clays
with numerous pyritized plant remains. Rare ammo-
nites of the athleta and lamberti zones and foraminifers
of the Lenticulina tumida—Epistomina elschankaensis
Zone occur. This part of the strata corresponds to the
lower subformation of the Podosinki Formation
named after the Podosinki ravine near the village of
Nikitino in the Ryazan Region. In the Transvolga
Region near Kostroma, it corresponds to the lower sub-
formation of the Unzha For mation; its stratotypeisin
the section near the town of Makar'ev. The Podosinki
Formation and a large part of the Unzha Formation are
combined in the Podosinki Horizon.

Upper Callovian deposits were studied by the author
in the Peski, Zmeinka, and Mikhailovtsement sections
of the Moscow Syneclise.
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Oxfordian Sage
Lower Oxfordian

A considerable part of the upper subformation of the
Podosinki Formation and the middle subformation of
the Unzha Formation belongs to the Lower Oxfordian.
Shell detritus gradually appear in the upper subforma-
tion of the Podosinki Formation; ammonites become
more abundant, reaching their maximum in the upper
part where numerous bivalve and gastropod shells, their
detritus, and sponge spicules occur. This part of the sec-
tion corresponds to the cordatum Zone on the basis of
ammonites and to the Ophthalmidium sagittum—Epis-
tomina volgensis Zone on the basis of foraminifers.
Despite an abrupt faunal change at the boundary of the
Callovian and Oxfordian, the boundary between the
stages is not defined lithologically and cannot be traced
visualy. The middle subformation of the UnzhaForma:
tion is distinguished by the change of faunal assem-
blages, although it does not differ lithologicaly from
the underlying subformation.

Lower Oxfordian deposits were studied by the
author in the Yartsevo, Makar’ev-yuzhnyi, Peski,
Zmeinka, and Mikhailovtsement sections.

Middle Oxfordian

The interval from the middle of the Middle Oxford-
ian to the Lower Kimmeridgian inclusive is the next
large cycle. It starts with abreak in sedimentation often
accompanied by erosion. The lower part of this cycleis
composed of aternating gray and dark gray, laminate,
often platy, in places (on the bottom and on the roof)
bituminous shaly clays containing a rich ammonite
fauna dominated by Cardioceras zenaidae Ilov. (at the
bottom of the strata), C. ilovaiskyi Sok., and C. alter-
noides Nik. Foraminifers of the Ophthalmidium stru-
mosum—Lenticulina brestica Zone occur in these sedi-
ments. On the basis of the most representative sections
in the Moscow outskirts, the Podmoskov'e Formation
isrecognized; its stratotypeisin the 70.0-77.0 minter-
vd in the 17 borehole drilled in the Proletarskii pros-
pekt between the subway stations Kolomenskaya and
Kashirskaya. The formation is up to 8.5 m thick.

The lower part of the Podmoskov'e Formation cor-
responds to the upper subformation of the Unzha For-
mation. Only the lower part of the Podmoskov'e For-
mation, the upper part of the upper subformation of the
Podosinki Formation, the upper part of the middle
subformation and the upper subformation of the Unzha
Formation are referred to the Middle Oxfordian.

The Middle Oxfordian was studied by the author in
the Samylovo, Y artsevo, Makar’ev-yuzhnyi, and Peski
sections.

Upper  Oxfordian

The index species of the ammonite ilovaiskyi and
alternoides subzones occur in the upper part of the Pod-
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moskov'e Formation. This part is referred to the Upper
Oxfordian. In the Transvolgian Region near Kineshma,
it corresponds to the clays of the Kineshma Beds. The
Kineshma Beds, the upper subformation of the Unzha
Formation, and the Podmoskov'e Formation are united
into the Podmoskov'e Horizon. The Podmoskov'e
Formation is overlain without interruption but with a
distinct contact and signs of shallowing (an aggregate
of bivalve and gastropod shells and their detritus) by the
beds of light gray heavily silty clays with a characteris-
tic fucoid structure resulted from the activity of mud-
eaters. These clays contain the ammonites Amoeboce-
ras alternans Buch and A. tuberculatoalternans Nik.
and foraminifers of the Epistomina uhligi-Lenticulina
russiensis Zone. These strata (K olomenskoe Beds) are
named after the former village of Kolomenskoe in Mos-
cow, where its stratotype was defined in borehole 17in
the64.0-70.0minterval.

Clays resembling the Kolomenskoe Beds but lack-
ing distinct fucoid structure are developed on the right
bank of the UnzhaRiver near Makar’ev, above the bitu-
minous shales of the Podmoskov'e Formation and in
the south of the Moscow Syneclise; they are named the
Novoselkovo Beds. The Novoselkovo and Kolomen-
skoe beds are united into the Kolomenskoe Horizon.
The Kolomenskoe Horizon is overlain by dark gray to
black glauconite clays, occasionally without an inter-
ruption but with signs of shallowing and often with dis-
tinct signs of eroson. The beds contain numerous
pyrite nodules, faunal remains are scarce and repre-
sented by isolated bivalves, heavily deformed shells of
the ammonite Amoeboceras (A. bauchini (Opp.) and
A. novosselkense Dav.), and Prorasenia stephanoides
(Opp.). Belemnites and an impoverished foraminifer
assemblage of the Epistomina uhligi—Lenticulina russ-
iensis Zone are recorded as well. These deposits char-
acterize a new stage of expanding Oxfordian-Kim-
meridgian transgression, which led to the submersion
of al territories having previously been represented by
idands. Upsection, fossils gradually increase in abun-
dance. In the upper part of the glauconite strata, inter-
beds of black viscous clays containing phosphorites are
recorded. Starting at this level, typical Kimmeridgian
ammonites and foraminifers gppear. The beds of the
glauconite clays are recognized as the Ermolino For-
mation, its stratotype is in the 94.5-105.8 interva in
the 39 borehole near the village of Ermolino of the
Mytishchinskii District; it corresponds to the Ermolino
Horizon.

This formation is subdivided into two subforma-
tions. Only the lower subformation belongs to the
Upper Oxfordian. The Podmoskov'e, Kolomenskoe,
and Ermolino horizons constitute an integra cycle of
transgresson and are united into the Aleksandrov
Superhorizon named after the town of Aleksandrov in
the Vladimir Region. §5

The Upper Oxfordian was studied by the author in
theY artsevo and M akar'ev-yuzhnyi sectionsonly.
2003
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2.2. Descriptions of the Sections Studied

Below are descriptions of the sections used in the
study of ostracodes.

2.2.1. Mikhailovtsement Section

Four kilometers southwest of the railway station in
the town of Mikhailov, Ryazan Region, are operated
and abandoned quarries of the Mikhailovtsement plant
(Figs. 1, 2). A schematic column of this section was
published by Morozova (1994, text-fig. 5) and
Smirnova et al. (1999). In the present paper, a com-
bined description of this section compiled in 1994 in
cooperationwith V.V. Mittaisgiven for thefirsttime. In
the working quarry, three outcrops were described; the
first isin the northern dope of the quarry, which is the
closest to the plant; the second is in the southwestern
dope; and the third is exposed in the western Sope
approximately 100 m west of the second outcrop. The
fourth outcrop was described from the northwestern
slope of the abandoned quarry. Sequencing is given on
the basis of ammonites identified by Mitta and on the
basis of foraminifersidentified by M.D. Kochanova.

Lower Carboniferous limestone is superimposed
upsection by the following strata (the contact is not
exposed) (Fig. 3): ,

Kriushi Formation

Middle Callovian

(1) Brownish dark argillaceous sand containing dis-
perse nodules of yellowish brown ferruginous sand-
stone. The exposed thickness is 0.1 m.

S119

(2) Dark gray argillaceous sand unevenly ferrugi-
nous along the bedding, becoming brownish yellow;
patchy gray, becoming upsection yellowish brown,
sandy, oolitic clay with interbeds of argillaceous sand;
at thetop, it becomes yellowish brown and grayish yel-
low, quartzose, dlightly argillaceous sand with
cemented interbeds. These interbeds are well traceable
along the strike. The thicknessis 1 m.

Coronatum Zone

(3) Greenish yellowish brown, massive, dense, and
tabular sandstone. It covers underlying sands, over-
hanging like a peak; in the upper part of the bed, it
appears as yellowish brown sandstone, which is
unevenly cemented, partially tabular and partialy
unconsolidated, laminated, and oolitic. There are
numerous uneven crimson spots and nodules in the
upper part of the bed. The lower part of the bed contains
small scarce belemnite rostraonly. In the roof, belem-
nites, gastropods, bivalves, and brachiopods occur. The
ammonites Erymnoceras doliforme (Roman), Kos-
moceras ex gr. jason (Rein.), K. cf. bigoti Douville,
Rondiceras sp., and Novocadoceras . are identified.
The thickness is 1.3 m.

Velikodvor'e Formation

(4) Dark gray, sandy clay, with solid or viscous
interbeds; the strata contain disperse marl concretions
having a light gray surface and dark gray inner part,
bivalve shell detritus, pyrite nodules of irregular shape,

AV
Pin:

Fig. 2. Map of the Mikhailovtsement and Zmeinka sections.
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Fg. 3. Distribution of ostracodes through the Mikhail ovtsement section.

belemnite rostra, and pyritized ammonite shells. The
first layer of solid yellowish gray marl islocated 7.2 m
above the base of the strata. The second marl layer is
0.5 m above the first. The marl layers range from 10 to
25 cm in thickness. Isolated marl concretions are
observed between them and below thefirst layer. Small
and narrow rostra of belemnites of the genus Hibolithes
are recorded just below the first marl layer. Numerous
large belemnite rostra are discovered between the marl
layers and in overlying clays. The thicknessis 15 m.

The ammonite Erymnoceras coronatum (Bruckm.)
is identified a 1.5 m above the base, and the interva
from the bottom to this level is referred to the corona-
turn Zone.

PALEONTOLOGICAL JOURNAL  vol. 37

The upper part of the Middle Calovian (samples 20
and 21) is barren of ostracodes. Sample 22 was collected
next to the ammonite and yielded the ostracodes Nophre-
cythere catephracta, N. flexicosta, Lophocythere karpin-
skii, Fuhrbergiella archangelskii, Schuleridea translu-
cida, Fastigatocythere rugosa, Cytherella perennis,
Paranotacythere (Unicosta) pseudoramulosa, and
Pontocypris arcuata.

Podosinki Formation, Lower Subformation
Upper Calovian, Epistomina elschankaensis—Len-
ticulina tumida Zone '

The foraminiferal assemblage from the Epistomina
elschankaensis—Lenticulinatumida Zoneis observed in

Suppl. 2 2003
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ExplanationtoFigs. 3,4, 6,7,9, 11, 13, 15.

the upper part of Bed 4 (the interval from 15 m of the C. perennis, Vesticyteruracostaeirregularis, V. acostata,
base to 0.05 m below the lower marl interbed); the Procytherura tenuicostata, and Cytheropteronlaeve.
ammonites Kosmoceras aculearum (Eichwald) and - 5
K. gemmatum (Phillips) are 7.5 m above the base. Upper Subformation
Samples 23-31 yielded numerous ostracodes Nophre- . gy ;
: ) LM Lower Oxfordian, the Ophthalmidium sagittum-
cythere catephracta, Lophocythere scabra, L. karpinskii, Epistomina volgensis Zone

Fuhrbergielia archangelskii, Sabacythere attalicata, Infa- :
cythere dulcis, Balowella attendens, Schuleridea transu- The foraminifers Epistominaplanoconvexa Biel. et
cida, Fastigatocythere rugosa, Cyterella oblonga, Styk, E. nemunensis Grig., and E. volgensis Mjatl.
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occur just below the lower marl interbed and upwards
to the top of the bed; the ammonites Quenstedioceras
lamberti (Sow.) and Kosmoceras cf. proniae (Tes
seyre) are recorded just above the upper marl interbed.

The boundary between the Callovian and Oxf ordian
is defined alittle above the upper marl interbed.

Only two rare forms, Vesticyterura costaeirregu-
laris and Sabacythere artalicata, which came from the
Upper Calovian, have been identified in the Lower
Oxfordian (samples 32-36).

Beds 5-7 are conditionally referred to as the Lower
Oxfordian.

(5) Brown and viscous clay. The thicknessis 0.6 m.
This bed is barren of microfauna (sample 37).

(6) Black and viscous clay with greenish and yel-
lowish gray glauconite admixture. The thickness is
0.5 m. This bed is barren of microfauna (sample 38).

(7) Bright green, glauconitic, heavily argillaceous,
ferruginous, and patchy ocherous sand. Ferruginous
phosphorite concretions occur on the floor. This bed is
overlain by a coarse-grained, argillaceous, reddish
brown sand with an admixture of black spots that
cements irregularly angled, gray and dark gray sand-
stone nodules. The thickness is 0.3 m. This bed is bar-
ren of microfauna (sample 39).

Quaternary?

(8) Bluish gray, weakly sandy, and patchy ocherous
clay. Thethicknessis 25 m. The microfauna (samples 40
and 41) is absent.

The soil was recorded above.

2.2.2. Zmeinka Section

This section is described for the first time the
description was compiled in 1994 in coauthorship with
Kochanova. The section is sequenced on the bass of
ammonites and foraminifers. Ammonites were identified
by Mitta, foraminifers were identified by Kochanova.

The working quarry is 4 km west of the railway sta-
tion of the town of Mikhailov, near the village of
Zmeinka (Figs. 1, 2). On the southern dope of a new
part of the quarry near the mill and next to theroad, 3 m
above the roof of the undivided Carboniferous, which is
represented by dense, occasionally yellowish, ferrugi-
nous limestone, the following strata are exposed upsec-
tion (Fig. 4).

Podosinki Formation, Lower Subformation
Undivided Middle-Upper Calovian

(1) Dark gray, dense, somewhat sandy, and patchy
brown clays containing bright ferruginous, pyritized
nodules, pyrite concretions of an irregular shape, marl
pebbles with alight gray surface and dark gray inner
part, cacite crystals, aggregates of shell detritus with
traces of bright rose nacre in the upper haf of the

PALEONTOLOGICAL JOURNAL
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sequence, and plant debris and a dense, fine, light gray
spotty pattern in the roof of the bed. Thethicknessis 7 m.

The layers from the base of the bed to the 0.25 m
level, where the ammonites Kosmoceras proniae Teis
seyre and Rondiceras sp. juv. (in the talus) have been
found, is referred to as the Middle-Upper Callovian.

The ostracodes Cytherella oblonga, Fastigato-
cythere rugosa, Nophrecythere catephracta, Lopho-
cythere karpinskii, and Schuleridea translucida were
identified from sample 1.

Upper Callovian, lamberti Zone

The ammonites Quenstedtoceras lamberti (Sow.)
and Q. leachi (Sow.) were found 0.5 m above the floor,
and the foraminifers Saracenaria engelsensis Kosy-
reva, Planularia flexuosa(Bruckm.), Lenticulina tumida
Mjatluk, L. uhligi (Wisn.), Pseudolamarckina rjasa-
nensis (Uhlig), Epistomina mosquensis Uhlig, E. por-
cellanea Bruckm., L. polonica (Wisn.), and Astacolus
batra Riensis were recorded through the entire interval
from 0.5 m above the floor to the top of the bed.

Ostracodes are rather numerous in samples 2-
12 collected from Bed 1. Sixteen species wereidentified,
Cytherella oblonga, C. perennis, Nophrecythere cate-
phracta (dominating quantitatively), N. zmeinkensis,
N. oxfordiana, N. flexicosta, Lophocythere interrupta,
L. karpinskii, Fuhrbergiella archangelskii, Fastigato-
cythere rugosa, Schuleridea tranducida, Procytherura
tenuicostata, Procytherura sp., Vesticytherurapaula,
V. costaeirregularis, and V. acostata. It should be noted
that F. rugosa and S. tranducida along with N. cate-
phracta are the most abundant in the Zmeinka Upper
Calovian Ostracode Assemblage. The upper part of the
bed (samples 13-15) is barren of ostracodes.

(2) Hard, light, yellowish marl on a weathered sur-
face. Thethicknessis 0.1 m.

Upper Subformation

Lower Oxfordian, mariae Zone

(3) Dark gray, in places brown, weakly sandy clays
containing plant debris and numerous small light gray
spots. Marl concretions up to 7 ¢cm in diameter are
abundant at the top of the bed. The ammonites Quens-
tedtoceras leachi (Sow.) and Q. mariae (d'Orb.) were
found at the base. Thethicknessis 1.1 m.

Bed 3 (samples 16 and 17) is barren of ostracodes.

Quaternary?

(4) Black, strongly clayey, and loose sand. This bed
overlays with unconformity the clays of the preceding
bed. The thickness is 0.5 m.

Ostracodes (samples 18 and 19) are absent.

(5) Brown, dark and light gray, thin-laminated,
flaky, cloddy rewashed clays penetrated by modern
plant roots. Rounded redeposited belemnite rostra
occur. Thethicknessis0.5-1.5m.

The sequence is crowned by Recent soil.

Vol. 37 suppl. 2 2003
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Fig. 4. Distribution of ostracodes through the Zmeinka section.

2.2.3. Elat'ma Section

One of the best Callovian and Oxfordian sections is
Stuated near a quay in the town of Elat’ma on the left
bank of the OkaRiver (Fig. 1). This section was repeat-
edly described and schematically described by geolo-
gists (Nikitin, 1881, 1885; Sazonov, 1957, 1965;
Meledina, 1987; Morozov, 1994; Kisdev, 2001). In
1996, I collected two samples of dark gray clays of the
Elat'ma Formation that correspond to Bed 10, which
had been referred to the Lower Callovian, the elatmae
Zone (Sazonov, 1965, pp. 3-99). This bed is barren of
microfauna.

Vol. 37
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2.24. Makar’ev-yuzhnyi Section

This section was first described by Nikitin (1885)
and was repeatedly studied later (Mesezhnikov, 1986;
Méeledina, 1987; Mesezhnikov et al., 1989; Hantzper-
gue et al, 1998; Mitta, 2000; Kisdev, 2001). In the
present paper, a corrected description compiled in 1995
in cooperation with Mittais given. The stratification of
the Callovian part of the section and recognition of the
Upper Oxfordian on the basis of ammonites and other
macrofaunal groups was performed by Mitta. The
Oxfordian is subdivided into the Lower and Middle
substages on the basis of ammonites and foraminifers
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Fig. 5. Map of the Makar’ev-yuzhnyi and Yartsevo sections.

after Mesezhnikov et al. (1989) and Hantzpergue et al.
(1998).

South of the town of Makar'ev of the Kostroma
Region, in the dope of the right bank of the Unzha
River, 2 km upstream of a monastery (Figs. 1, 5), the
]EI%“ ovgi)ng strata outcrop from the water line upsection

1g. 6).

Kologriv Beds
Lower Callovian, elatmae Zone

(1) Quartzose, fine or medium-grained, light brown
sand with reddish ferruginous patches, with interbeds
of solid nodules of black sandstone, and with inclusions
of dark gray clays. Several interbeds of dark gray,
weakly silty clays 1 to 4 cm thick occur in the upper
part. An interlayer of phosphatic nodules is recorded in
the clays.

Identified are the ammonites Chamoussetia chamous-
seti stuckenbergii (Lahusen), Kepplerites russiensis
Mitta, K. unzhensis Mitta, Pseudocadoceras ., and
rarer Kepplerites ex gr. goverianus (Sow.); poorly pre-
served rostra of Pachyteuthis cf. cuneata Gust. and the
bivalves Astarte sp. and Gresslyasp. are common. The
exposed thickness above the water line is 0.5 m. Ostra-
codes have not been recorded (samples 1, 2, and 14).

Velikodvor'e Formation
Middle Callovian,jason Zone

(2) Argillaceous, light brown sand with bright fer-
ruginous patches, numerous sSderite and calcareous

PALEONTOLOGICAL JOURNAL

phosphorite concretions, and with numerous and vari-
ous ammonites Rondiceras milaschevici (Nik.),
Novocadoceras sp., Kosmoceras €x gr. jason (Rein),
Indosphinctes sp., and Choffatiasp., bivaves, gastro-
ods, and the brachiopod Ivanovella alemanica (Rol-
ier); the argillaceous component increases upward.
This bed overlies a digtinctly rough and water-worn
surface. Small, often smashed shells and imprints of
ammonites of the genera Rondiceras, Novocadoceras,
Elatmites, and Kosmoceras are recorded in the upper,
clayey part of the bed. The thicknessis 1 m.

The lower part of the bed (samples 3 and 4) isbarren
of odracodes. Rare ostracodes Nophrecythere cate-
phracta, Schuleridea translucida, Galliaecytheridea
spinosa, Vesticytherura costaeirregularis, Paranota-
cythere (Unicosta) stauropyga, and Oligocythereis
kostytschevkaensiswere identified in the roof of the bed
(sample 5).

Unzha Formation, Middle Subformation

Lower Oxfordian, cordatum Zone, Lower Part of the
O. sagittum—E. volgensis Zone

(3) Dark gray, weakly sty clays, with frequent thin
interbeds and lenses of brown, medium-grained sand in
the lower part; small nodules (3-5 cm in diameter) and
large concretions (10-20 cm) of marl with alight gray
weathered surface and a dark inner part, partialy pyri-
tized. The thicknessis 3.8 m.

Small Gastropoda and Cardioceras $p. were found
1.5 m above the base of the bed.
2003
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The lower 2 m are referred to the cordatum Zone on
the basis of the ammonites Cardiocer as (Cardioceras)ex
gr. cordatum (Sow.), Cardioceras sp., and Perisphinc-
tes sp.

In addition to Vesticytherura acostata and Saba-
cythere attalicata dominating in the assemblage, indi-
vidual Vesticytherura costaeirregularis, Rubraceaartis,
Paranotacythere (Unicosta) pseudoramulosa, Patella-
cythere sp., Pontocyprella aureola, and Cytheropteron

pseudospinosum were identified from this bed (sam-
ples 6-8).

Upper Subformation

Middle Oxfordian, densiplicatum Zone, Upper Part
of the O. sagittum-E. volgensis Zone

The subsequent 1.3 m of Bed 3 are referred to this
zone on the basis of the presence of Cardioceras (Sub-
vertebriceras) densiplicatum Boden, C. (Plasmoto-
ceras) tenuistriatum Boriss., C. (P.) popilanienseBoden,
C. (P.) tenuicostatum (Nik.), and others.

Vesticytherura acostata, Paranoracythere (Uni-
costd) pseudoramulosa, Pontocyprella aureola, Patel-
lacythere nescia, Vesticytherura scottia, and V. paula
were identifiedin samples 9 and 10 from this interval.

The tenuiserratum Zone, Lower Part of the O. stru-
mosum—L. brestica Zone

Ammonites of the tenuiserratum Zone and foramin-
ifers of the O. strumosum—L. brestica Zone are
recorded in the subsequent 0.5 m of Bed 3 (Mesezhni-
kov et al., 1989).

Ostracodes from these layers (sample 11) are scarce
and represented by Vesticytherura costaeirregularis,
V. acostata, V. grandipyga, Rubracea artis, and Ponto-
cyprella aureola.

Kineshma Beds
Upper Oxfordian, alternoides Zone, Upper Part of
the O. strumosum-L. brestica Zone

(4) Dark gray bituminous shales containing numer-
ous smashed shells of the ammonites Cardioceratidae;
in the lower part, ferruginous. The ammonites Amoeb-
oceras ilovaiskii (Sok.) and bivalves Entolium sp. and
Dicroloma . occur. The thicknessis 0.25 m.

Scarce ostracodes Tethysia bathonica are recorded
in sample 12.

(5) Dark, dmost black clay. The ammonite Amoeboce-
rasilovaiskii (Sok.) isrecorded. Thethicknessis0.3 m.

K olomenskoe Beds

The serratum Zone, Lower Part of the E. uhligi—
L. russiensis Zone

(6) Light brown, weakly sandy clay with grayish
green and green glauconite interbeds and lenses, with
inclusions of yellowish red sand, which is ferruginous
0.6 m above the floor and higher. The ammonites Car-
dioceras zenaidae Ilov., Amoeboceras aff. alternans
(Buch), and A. ilovaiskii (Sok.) occur. The thicknessis
0.8 m.

PALEONTOLOGICAL JOURNAL
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The ostracode assemblage (sample 13)is very paoor.
It includes mostly the same species as those which
occur lower, Vesticytherura costaeirregularis, V. acos-
tata, Paranotacythere (Unicostd) pseudoramulosa,
Tethysia bathonica, and Rubracea artis. The listed
forms occur singularly. Cytheropteron laeve and
Exophthalmocytherepilosa appear.

Ermolino Formation

The ravni Zone, Upper Part of the E. uhligi—L. russ-
iensisZone

(7) Dark gray to black, weakly sandy, dense clay
containing disperse phosphorite nodules up to 5 cm in
diameter and the ammonites Ringsteadia sp., Amoe-
boceras cf. kitchini (Salf.), A. cf. ilovaiskii, Cardio-
ceras zenaidae Ilov., and Demosphinctes . The thick-
nessis 1.3 m.

.

Lower Kimmeridgian

(8) Dark gray to black shaly clay. The ammonites
Amoeboceras sp. and Pictonia cf. baylei Salf., belem-
nites, the bivalve Loripes, and gastropods occur. The
thicknessis 1.4 m.

(9) Gray, dense, weakly sandy clay. Poorly pre-
served bivalves, fragments of belemnite rostra, and
spots corresponding to large decayed ammonite shells
occur. The thicknessis 0.8 m.

(10) Dark gray to black, dense, weakly sandy and
shaly clay. Thebivalve Loripeswasfound in the roof of
the bed; small belemnite rostra, fragmentary molds of
the ammonite Rasenia, smashed pyritized shells of the
ammonite Amoeboceras sp. occurred 0.3 m below the
roof. The thicknessis 1.3 m.

Quaternary?
(11) Fine-grained, light gray sand mixed with clay.
This bed is penetrated by modern plant roots. The

thicknessis2 m.
The sequence is crowned by Recent soil.

2.25.Yartsevo Section

This section was initialy described by Sokolov
(1929). The description below was compiled in 1995in
cooperation with Mitta. Lower and Middle Callovian
ammonites were identified and the section was strati-
fied on the basis of the ammonites by Mitta; Callovian
foraminiferswereidentified by Kochanova. The Oxfor-
dian was stratified by Olfer'ev (personal communica
tion); ammonites were identified by D.B. Gulyaev,
D.N. Kisdev, and M.A. Rogov, and foraminifers were
identifiedby A.Ya. Azbel’.

In an outcrop on the right bank of a meander of the
Unzha River between the village of Yartsevo and the
northern outskirts of the town of Makar'ev (Figs. 1, 5),
the following strata are exposed upsection from the
water line upward (Fig. 7):
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Fig. 8. Map of the Samylovo and Manturovo sections.

Kologriv Beds

Lower Callovian, calloviense Zone, H. infracallovi-
ensis-G. tatariensis Zone

(1) Quartzose, yellowish gray sand with interlayers
and nodules of a coarse-grained, yellowish brown, fer-
ruginous sandstone containing a rich assemblage of
Lower Cdlovian ammonites, including Kepplerites
galilaeii (Oppel), K. curtilobus (Buckman), Sgalo-
ceras calloviense (Sowerby), Rondiceras spp., and
Novocadoceras pp. The thickness is 0.3 m.

Velikodvor'e Formation

Middle Cdlovian, jason Zone, L. cultratiformis—
L. catascopina Zone

(2) Brownish gray, strongly sandy clay with inter-
beds of yellowish brown, ferruginous, coarse-grained
sand. Thethicknessis0-0.15m.

(3) Dark gray, weakly sandy clay with dark gray and
gray phosphorite concretions often containing shells of
the ammonites Rondiceras milachevici (Nikitin),
Novocadoceras sp., and Kosmoceras cf. jason (Rei-
necke). The thicknessis 1 m.

Sample 15 is barren of ostracodes. Individua shells
of the ostracodes Galliaecytheridea legitima and
Lophocythere karpinskii were recorded in the upper
part of the bed (sample 16).

PALEONTOLOGICAL JOURNAL
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Unzha Formation

(4) Bluish gray, dense, weakly silty clay. The thick-
nessis 2.6 m.

The ammonite Cardioceras quadratum (Buck.) was
found approximately 0.8 m above the floor, Cardio-
ceras tenuicostatum Nik. was identified 0.8 m upsec-
tion, and Subdiscosphinctes sp. was recorded 0.5 m
higher than the latter.

The lower part of Bed 4, from the floor to approxi-
mately the 16 m levd, is referred to as the Lower
Oxfordian, the cordatum Zone and the lower part of the
O. sagirtum—E. volgensisZone.

In the Lower Oxfordian (samples 17-20), infre-
guent samples of Vesticytherura costaeirregularis and
V. acostata and rather numerous samples of Saba-
cythere attalicata were identified. Additionally, single
Paracypris terraefullonica, V. paula, and Paranota-
cythere (Unicosta)pseudoramulosa were found.

The middle part of the bed, up to the 0.5 m level
below the top, is referred to as the Middle Oxfordian,
the densiplicatum Zone and the upper part of the
O. sagittum-E. volgensis Zone. The upper 0.5 m of the
bed belongs to the Middle Oxfordian, the tenuiserra-
tum Zone and the lower part of the O. strumosum—
L. brestica Zone.

The Middle Oxfordian ostracode assemblage (sam-
ples 21 and 22) is very poor and represented by small
species shells only. Dominating are Vesticytherura
acostata and V. costaeirregularis, Vesticytheruragran-
dipyga, Pontocyprella aureola, and Galliaecytheridea
legitima are singular.

Kineshma Formation

Upper Oxfordian, Lower Part of the alternoides
Zone, Middle Part of the O. strumosum—L. brestica
Zone

(5) Dark gray bituminous shales with brownish
interbeds and a gray weathered surface; it contains
numerous smashed shells of the ammonites Cardio-
ceras aff. ilovaiskii (Sokolov) and Perisphinctes Spp.
and bivalves. The shells often retain their nacre. The
thickness is 0.08 m.

This bed (sample 23) is barren of ostracodes.

K olomenskoe Beds

Upper Part of the alternoides Zone, Upper Part of
the O. strumosum-L. brestica Zone, Lower Part of the
E. uhligi-L. russiensis Zone

(6) Dense gray clay; in places, bright green and
glauconite in the interval 0.25-0.30 m above the floor.
There are abundant small shells of bivalves and gastro-
pods, large smashed shells of the ammonites Amoe-
boceras (Paramoeboceras)ct. damoni Spath, A. (P) kol-
deweyense Sykes et Callomon, andA. (P) ex gr. serra-
tum (Sow.), and belemnite rostra, which are partialy
smashed and pyritized. The thickness is 0.9 m.
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Fig. 9. Digtribution of ostracodes through the Samylovo section.

Isolated valves of the ostracodes Vesticytherura
paula, V. acostata, Tethysia bathonica, Paranota-
coythere (Unicosta)pseudoramulosa, and Pontocyprella
aureola were recorded in samples 24-27. _

Ermolino Formation

The ravni Zone and the Middle and Upper Part of
the E. uhligi-L. russiensis Zone

(7) Dark gray, shaly clay, transforming upward into
bituminous shale and containing abundant detritus and
smashed ammonite shells retaining their nacre, Amoe-
boceras (A.) tuberculatoalternans (Nik.), A. (A.) ge-
rassimovi Mesezhn., and A. (Paramoeboceras)leucum
Spath. The thickness is 0.15 m.

Ostracodes are absent (sample 28).

(8) Dense, dark gray to black clay containing the
Amoeboceras (A.) cf. lineatum (Salf.) anmonite shells
retaining their nacre, shel detritus, and gastropods. The
thickness is 0.35 m.

Ostracodes are absent (sample 29).

(9) Gray clay with inclusions of greenish gray glau-
conite grains. The exposed thickness is 0.5 m.

Above is aturf-covered sope.

PALEONTOLOGICAL JOURNAL  Vol. 37  Suppl. 2

2.2.6. Samylovo Section .

This section was described by Meledina (1987) and
Mitta (2000). In the present paper, a description com-
piled in 1995 in cooperation with Mitta is given. The
section is subdivided on the basis of ammonites by
Mittaand on the basis of foraminifersby 1.V. Nefedova.

On theright bank of the UnzhaRiver between the vil-
lage of Samylovo and the village of Ivkino (Figs. 1, 8),
the following strata are exposed upsection from the
water line (Fig. 9):

Manturovo Beds

Lower Callovian, elatmae Zone, Haplophrag-
moides infracalloviensis—Guttulinatatariensis Zone

(1) Dark gray, viscous, partly micaceous, partly
sandy clay. It contains numerous (up to 25 cm long)
pyritic concretions and petrified and pyritized wood
represented by smdl fragments up to trunk parts. Theclay
becomes nearly black 1.4 m above the floor. The ammo-
nites Cadoceras tschernyschewi Sokolov, Pseudoca-
doceras sp., and Eckhardites pavlowi (Smorodina) and
the foraminifers Lenticulina tatariensis (Mjatliuk),
Nodosaria sowerbyi Schwager, Dentalina schokinae
Mijatliuk, D. vasta Mjatliuk, Frondicularia crassa

2003
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Fig. 10. Map of the Peski section.

Mjatliuk, Epistomina callovica Kaptarenko, and others
were found. Thethicknessis 2 m.

At the base of the bed, 11 smal and poorly pre-
served valves of unidentified ostracodes were found in
one (sample 3) of fivesamples (3-7).

Above, with signsof discontinuity occur thefollowing:

(2) Ferruginous, quartzose, medium-grained, in
places weskly argillaceous, usually crimson sand,
which is partly cemented and forms sandstone. An
interbed of pebbles and weakly rounded rock debris,
quartz and quartzite debris (2-10 cm in diameter) occur
a the base. Isolated pieces of rock debris occur
throughout the section as well. This sand was formed as
aresult of rewashing, which is evident from irregularly
wavy, folded, or ball-like sandstone and sand bedding
that occasionally includes pieces of the underlying clay.
Shells of Cadoceras elatmae (Nikitin) filled with rede-
posited pyrite, which are usually smashed and rarely
intact, were recorded. Large, bun-shaped, light gray
marl concretions up to 0.35 m in diameter were
observed at the base of Bed 3. The thickness is 0.55 m.

(3) Quartzose, yellowish gray sand. The thickness is

am.

(4) Bluish gray, sandy clay. The thicknessis 0.08 m.

Ostracodes are absent (sample 8).

(5) Medium-grained, yellowish gray, argillaceous
sand. The thickness is 0.3 m.

Unzha Formation
Middle Oxfordian, O. strumosum—L. brestica Zone

(6) Unevenly colored, grayish yellowish brown clay
with dark gray interbeds and large inclusions of yellow-

PALEONTOLOGICAL JOURNAL
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ish brown, argillaceous, medium-grained sand, which
substitutes for clay aong the strike. The clay contains
carbonized wood fragments. The foraminifers Ophthal-
midium sagittum (Bykova), O. strumosum (Gilimbel),
Epistomina nemunensis Grigelis, E. volgensis Mjatluk,
Lenticulina belorussica (Mitjanind), and L. brestica
(Mitjanina) were recorded at the top of the bed. The
thicknessis 1.7 m.

Among six samples (9-14) collected in this bed,
ostracodes and foraminifers were found only in the
uppermost sample (sample 14). Six ostracode species
were recorded. The most abundant were Sabacythere
attalicata, Vesticytherura acostata, and V. costaeirre-
gularis. In addition, isolated Cytheropteron pseudospi-
nosum and Pontocyprella aureola were identified.

Mold fragments of the Middle Callovian ammonites
Kosmoceras medea Calomon, Elatmites sp., and oth-
ers and large belemnite rostra, which most probably
cane from Middle and Upper Calovian beds, are
recorded in the talus on the beach.

Additionally, bun-shaped, gray marl concretions are
observed in the talus.

227.Manturovo Section

The section was first described by Nikitin (1885).

On the right bank of the Unzha River 300 m down-
stream of the railway bridge of the town of Manturovo
(Figs. 1, 8), three samples were collected from the dark
gray clay of the Manturovo Formation, the Lower Cd-
lovian, the elatmae Zone. This clay is barren of micro-
fauna. Two samples collected from the clay of the go-
werianus Zone are aso barren of microfauna (stratifica
tion after Mitta, 2000).

2.2.8. Peski Section

A description of this section has not been published.
A schematic map of the locality and the lithological
column were given by Morozov (1992). The section
was schematically described by Smirnova et al. (1999).
In the present paper, the description and stratification of
this section on the basis of foraminifers and anmonites
are given after the Master's Thesis of L.N. Guskova
and the fourth year student work by A.A. Rozanova
(bothin 1996), with corrections. Ammonites were iden-
tified by Rogov, foraminifers were identified by
Guskova and Rozanova. This section is especialy rich
in ostracodes; 35 species of 22 genera have been regis-
tered.

The quarry is situated in the Kolomenskii District of
the Moscow Region, 2 km southeast of the Peski rail-
way station and 15 km northwest of the Konev Bor
railway station (Figs. 1, 10). Jurassic clays of the Podo-
sinki Formation with atotal thickness of 4.1 m overlie
the Middle Carboniferous Moscovian limestone. The
following strata are observed upsection in the clays
(Fig. 11):

Vol. 37  Suppl. 2 2003
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Lower Subformation of the Podosinki Formation

Upper Cadlovian, lamberti Zone, Lenticulina
tumida—Epistomina elschankaensis Zone

(1) Dense, gray with agreenish tinge, weakly mica
ceous, nonlaminated clay. Numerous black and dark
brown, variously shaped ooliths are dispersed through-
out the bed. The average size of the ooliths is 1-5 mm.
Quartz and limestone pebbles up to 3 cm in diameter
occur at the base of the clay. The ammonites Quensted-
toceras lamberti (Sow.), Kosmoceras duncani (Sow.),
and Pelthoceras athletoides Lah. and the foraminifers
Lenticulina rumida Mjatliuk, L. polonica (Wisn.), Asta-
colus dalinkevichiusi Grigelis, Planularia deeckei
(Wisn.), Ichthyolaria franconica (Gtimbel), Ci-
tharinella moelleri (Uhlig), Saracenaria gracilis Kosy-
reva, and Dentalina bruckmanni Mjatliuk were found.
Thethicknessis 1 m.

Odtracodes aremost abundantin Bed 1 (samples 1-11).
The core of the Upper Callovian ostracode assemblage
consists of Nophrecythere catephracta, Lophocythere
karpinskii, Balowella attendens, Fuhrbergiella archan-
gelskii, Vesticytherurapaula, and V. costaeirregularis,
which are most abundant and recorded in amog dl
samples of this bed.

In addition, Fastigatocythere rugosa, Cytheropteron
spinosum, C. laeve, C. pseudospinosum, \Vesticytherura
rectodorsalis, V. scottia, V. grandipyga, V. acostata,
Tethysia bathonica, Paranotacythere (Unicosta) pseu-
doramulosa, Exophthalmocythere pilosa, Cytherella
oblonga, Sabacythere attalicata, S rubra, Nophre-
cythere zmeinkensis, N. oxfordiana, N. alata, Lopho-
cythere interrupta, Galliaecytheridea legitima, Infa-
cythere dulcis, Pontocyprella vescusa, Parariscus
octoporalis, Paracypris lubrica, Patellacythere trepti,
P. sp., Ljubimovelia sp., and Palaeocytheridea bacu-
lumbajula have been found.

(2 Bluish gray, dense marl with irregularly dis
persed ooliths and casts of ammonites, primarily
perisphinctids. The thicknessis 0.1 m.

Ostracodes were not recorded (sample 12).

(3 Dak gray, odlitic clay with pyrite concretions,
which isundistinguishable from the clay of Bed 1. Car-
bonized wood and a horizon with argillaceous phos-
phatic black nodules were recorded 0.4 m above the bed
floor. Animprint of acardioceroid ammonite was found
0.2-0.25 m above the floor. The foraminifers Episto-
mina parastelligera (Hofker), Astacolus dalinkevichiusi
Grig., Ophthalmidium sagittum (Bykova), Lenticulina
russiensis (Mjiatliuk), and others occur throughout the
bed. The thickness is 0.7 m.

The lower part of the bed from the floor to the
0.25 m level, where the ammonite imprint was found is
referred to as the Upper Calovian.

The interval of the section where samples 13-16
were collected (the Upper Calovian) is much impov-
ered in ostracode remains. Individual Lophocythere
karpinskii, Fuhrbergiella archangelskii, Cytheropteron
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spinosum, C. laeve, Paranotacythere (Unicosta)pseu-
doramulosa, and Balowella attendens were identified
in sample 13 collected at the base of the bed.

Upper Subformation of the Podosinki Formation
Lower Oxfordian, O. sagittum—E. volgensis Zone

The upper part of Bed 3 from 0.25 m to the top is
referred to the Lower Oxfordian. Individua Nophre-
cythere catephracta, Paracypris terraefullonica, and
Vesticytherura costaeirregularis were found in sample
17. Important is the first occurrence of P. terraefullon-
ica a this level. Ostracodes have not been found in
other samples from the Lower Oxfordian (samples 16
and18-20).

Rat’kovo Formation

Middle Oxfordian, Ophthalmidium strumosum—
Lenticulina brestica Zone

(4) Dark gray, weakly micaceous clays containing a
gndl amount of ooliths. A horizon of black argilla-
ceous phosphatic concretions and carbonized wood is
recorded 04 m above the bed floor. The foraminifers
Lenticulina brestica (Mjat.), L. attenuata (Kubler et
Zwing), Epistominamosquensis Uhlig, and others were
identified. The thicknessis 1.7 m.

The upper part of the section (samples 20-33) is
characterized by an odracode assemblage differing
from the Upper Calovian one. It includes less species
(14) and is characterized by the smdler size of the
majority of its representatives. Its core is composed of
small-sized species Vesticytherura costaeirregularis,
V. acostata, and Paranotacythere (Unicosta) solei,
which dominate in all the samples, as well as of Para-
cypris terraefullonica and medium-sized species Saba-
cythere attalicata and S. rubra, isolated representatives
of which were recorded in underlying beds. Cytherella
perennis appears. The Middle Oxfordian assemblage is
supplemented with rare Cytheropteron spinosum,
C. laeve, Nophrecythere catephracta, Sabacythere sp.,
Vesticytherura grandipyga, V. paula, and Tethysia
bathonica.

(5) The upper part of the clay of Bed 4, which was
reworked during the Quaternary, is represented by gray,
weakly micaceous, silty clay containing rare ooliths,
grains of quartz, amphibole, gneiss, and fragments of
Upper Cretaceous glauconite opoka in afraction larger
than 0.05 mm that constitutes up to 25%. The thickness
is0.3m.

Ostracodes were not found.
Above it was s0il.

2.2.9. Troshkov Vrag Section

Previously; this section was described by Sibirtsev
(1886). He noted a sharp boundary between the lower
sand and the upper clay section. Within the clayey part
in particular, adense odlitic limestone from Bed 3 con-
2003
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Fig. 12. Map of the Troshkov vrag section.
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Fig. 13. Distribution of ostracodes through the Troshkov vrag section.
taining fossils of the coronatum Zone was recognized. Velikodvor'e Formation
In the present paper, a description compiled in 1996 in Middle Callovian, coronatum Zone
cooperation with Mittais given. Ammonites were iden-
tified and the section was stratified by Mitta. (1) Gray, s0lid, partly oolitic marl occurring in blocks

in gray clay. The bed seems to be analogous to Bed 3

In the middle part of a ravine joining the Alatyr' -~ . :
River just west of the village of Kendya in Mordovia after Sibirtsev (1886). The thicknessisup to 0.3 m.

(Figs. 1, 12), ontheright dope, the following strata are (2) Gray and bluish gray odlitic clay. Inclusions and
exposed upsection (Fig. 13): lenticular interlayers of strongly sandy, ocherous, rusty
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Fig. 14. Map of the Mikhailovskii Mine section.

brown clay are recorded in the lower part. Belemnite
rostra and bivalve shells occur. On the basis of the
ammonites Erymnoceras . and Kosmoceras ., this
bed is referred to the coronatum Zone of the Middle
Callovian. The thickness is 0.9 m.

Isolated ostracodes Nophrecythere catephracta, Fuhr-
bergiella archangelskii, Tethysiabathonica, Vesticytherura
grandipyga, Sabacythere bradiana, Schuleridea translu-
cida, Lophocythere scabra, Fastigatocythere rugosa, Gal-
liaecytheridea legitima, Cytheropteronspinosum, Ponto-
cyprella aureola, Paracypris stripta, and Rubracea
artis were identified in samples 1-4.

Above it there is yellowish gray, strongly sandy,
probably Quaternary clay superimposed by soil.

2.2.10. Mikhailovskii Mine Section

Previoudly, a description of this section was pub-
lished by Olfer'ev (Olfer'ev et al, 1992) and Mitta
(Gerasimov et al., 1996). Since the microfauna was
sampled by Mitta, the description of the section is given
after Gerasimov et al., taking into account stratification
and recognition of formations proposed by Olfer’ev et al.
Ammonites were identified by Mitta, other groups of
the microfauna were identified by Gerasimov.

In the Mikhaiilovskii Mine quarry near the town of
Zheleznogorsk, the Kursk Region (Figs. 1, 14), the fol-
lowing strata overlie the ore horizon upsection (Fig. 15):

Arkino Formation
Upper? Bathonian

(1) Gray, medium-grained sand with interlayers and
lenses of gravel. The thickness is 0.6 m.

Zheleznogorsk Formation
Upper? Bathonian

(2) Sandy, grayish brown clay containing gravel.
The thickness is 0.3 m.

PALEONTOLOGICAL JOURNAL

(3) Dark gray, dense, shaly clay, weakly sandy along
the bedding surface. The thickness is 2.5 m.

Ostracodes have not been found (samples 1-3).

Fatezh Formation

Lower Calovian, calloviense Zone, koenigi Sub-
zone

(4) Dark gray clay containing interbeds and inclu-
sions of shell detritus and Cylindroteuthis and Pachy-
teuthis SpP. juv. Thethicknessis 0.3 m.

Ostracodes have not been found (sample 4).

(5) Bluish dark gray clay with lenticular interlayers
of light gray, dense marl in the upper part. The anmo-
nites Kepplerites gowerianus (Sow.) and Proplanulites
sp. and the belemnites Cylindroteuthis cf. okensis
(Nik.) and Pachyteuthis sp. were recorded. The thick-
ness is 22.8 m.

Isolated valves of the ostracodes Nophrecythere cate-
phracta, N. flexicosta, N. zmeinkensis, Procytherura sp.,
Pleurocythere juvenes, Lophocythere interrupta,
Parariscus octoporalis and abundant Pleurocythere
regularis, Praeschuleridea wartae, and Lophocythere
scabra were found in samples 5-11.

(6) Bluish gray, dense clay containing the oysters
Gryphaeadilatata (Sow.) and G. russiensis Geras. The
thicknessis 3 m.

The ostracodes Lophocythere scabra and Parariscus
octoporalis were identified in sample 12.

(7) Bluish gray, dense clay containing abundant
Gryphaea shells, which often form continuous inter-
beds. The ammonites Kosmoceras ex gr. enodatum
(Nik.) and Choffaticsp.; the belemnite Cylindroteuthis
cf. beaumontiana (d’Orb.); oysters Gryphaea dilatata
(Sow.), G. russiense Geras., and G. lucerna Trd.; and
other bivalves Radulopecten laurae (Et.), Gramma-
todon? sp., Pleuromya alduini (Brogn.), Pholadomya
2003
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hemicardia Roem., Modiolus tulipaea (Lah.), Trigonia
cf. elongata (Sow.), Trigonia sp., and Corbula? p.
were identified. The thicknessis 5 m.

Numerous shells of the ostracodes Praeschuleridea
wartae and Pleurocythere regularis were recorded in
samples 13 and 14.

Upper Subformation

Middle Callovian, jason Zone, the L. cultratifor-
Mis-L. pseudocrassa Zone

(8) Light gray, dense marl broken into individual
nodules 0.3-04 m in diameter. It contains poorly pre-
served fossils of Grammatodon? sp., Radulopecten sp.,
and Cylindroteuthis sp. The thicknessis 0.4 m.

(9) Bluish gray dense clay, becoming gray and light
gray on the westhered surface and containing disperse
pyrite concretions, isolated shells and aggregates of
shdlls of the bivalves Gryphaeadilatata (Sow.), G. lu-
cerna Trd., Trigonia cf. elongata Sow., and Pleuromya
sp. Thethicknessis 4.5 m.

Abundant Praeschuleridea wartae, Galliae-
cytheridea legitima, and Lophocythere karpinskii and
rare Vesticytherura paula, Pleurocythere juvenes,
P. regularis, V. grandipyga, Cytheropteron spinosum,
and Rubracea artis have been extracted from sam-
ples 22-26.

CHAPTER 3. DISTRIBUTION OF OSTRACODES
IN THE CALLOVIAN AND OXFORDIAN
OF THE MOSCOW SYNECLISE AND VORONEZH
ANTECLISE (KURSK REGION) AND THEIR
STRATIGRAPHIC SIGNIFICANCE

Within the territory studied, ostracodes occur
mainly in the Middle and Upper Callovian and Middle
Oxfordian. In these deposits, they are present in the
majority of sections. Osracodes are scarce in the
Lower Callovian and solitary in the Lower and Upper
Oxfordian.

At the same time, ostracode assemblages from the
Callovian and Oxfordian substantially differ from each
other in their taxonomic composition and abundance.
In the Cdlovian, ostracodes are diverse and abundant.
Fifty species of 27 genera have been identified. In the
collection, they are represented by 2981 specimens.
Certain species reached a high number at particular
stratigraphic levels. Thus, 154 valves and complete
shells of Praeschuleridea wartae were discovered in
the Lower Callovian of the Kursk Region; 176 valves
and complete shells of Sabacythere attalicata were col-
lected in the Upper Callovian of the Kostroma Region;
205 valves and complete shells of Nophrecythere cate-
phracta were found in the Upper Callovian of the Mos-
cow Region; and 334 vaves and complete shells of
Fastigatocythere rugosa, 190 valves and complete
shells of Lophocythere karpinskii, and 374 vaves and
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complete shells of N. catephracta were found in the
Upper Callovian of the Ryazan Region.

The gpecies diversity of ostracodes decreased
abruptly in the Oxfordian. Twenty one species of
11 genera have been recorded there. A total of 477 spe-
cimens were collected from the Oxfordian. Except for
two species, Patellacythere nescia and Paranota-
cythere (Unicosta) solei, dl species of the Oxfordian
assemblage came from the Callovian. Additionally, the
Oxfordian assemblage consists mainly of species hav-
ing small and medium-sized shells, in contrast to the
Callovian assemblage with ostracodes having relatively
large shells.

Thus, the number of ostracode species in the Callov-
ian is nearly 2.5 times as great asthat in the Oxfordian;
the total number of shells that come from the Callovian
is 9x times more than that of the Oxfordian.

Six different ostracode assemblages may be distin-
guished within the Callovian and Oxfordian. However,
the majority of species show awide stratigraphic range;
especially the species that become abundant within par-
ticular time intervals. Important is that most of them
have essentially different and often wider pattern of
stratigraphic distribution beyond the Moscow Synec-
lise. The species that are characteristic of only one sub-
stage occur in a small number of sections and are usu-
aly solitary. Therefore, it is very difficult to discover
the index species. All these combined with the fact that
ostracodes are studied in a small number of sections
prevent us from the establishment of zones, but only
units ranked as beds with ostracodes. A total of five
such units have been recognized.

Callovian

Ostracodes are unevenly distributed in the Callov-
ian. The least rich in ostracodes is the Lower Callovian.
Only ten species have been identified in the Lower Call-
ovian; dl of them occur in later deposits as well.
Twenty six species are known from the Middle Callov-
ian. Six of them passed to the Middle Callovian from
the Lower Callovian, and three are recorded in younger
beds. Six species are endemic. Only 13 species that
appeared in the Middle Callovian passed into later
deposits.

The richest in ostracodes is the Upper Callovian.
There are 39 species recognized in the Upper Callovian
and 12 of them are endemic. Having appeared in the
Upper Calovian, seven species passed into the Oxfor-
dian, and eight species came from the Middle Callovian
to the Oxfordian. In the Callovian, three stratigraphic
units ranked as beds with ostracodes are recognized;
they correspond to three substages.

" Lower Callovian

Within the territdry studied, ostracodes are nearly
completely absent from the elatmae Zone. Inthe Samy-
2003
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lovo section near the Unzha River, eeven poorly pre-
served vavesidentified as Gen. sp. indet. werefoundin
only one of seven samples from clays of the elatmae
Zone. Ostracodes are not found in the Makar’ev-yuzh-
nyi section (three samples) and Elat’'ma section (two
samples). Ostracodes are dso absent from the only
sample obtained from clays of the elatmae Zone in the
Kursk Region (Mikhailovskii Mine).

Ostracodes of the younger calloviense Zone were
studied in the Mikhailovskii Mine section only, where
ten samples were collected. A tota of 332 well-pre-
served valves and complete shells were extracted. They
belong to ten species, Lophocythere scabra, L. inter-
rupta, Nophrecythere catephracta, N. flexicosta,
N. zmeinkensis, Praeschuleridea wartae, Parariscus
octoporalis, Procytherura sp., Pleurocythere regularis,
andP.juvenes.

Two species, P. wartae and P. regularis, aong with
L. scabra, which is the third most abundant, are most
numerous and congitute the basement of the Callovian
assemblage.

According to published data (hereinafter, APPEN-
DIX 1 and Table 4), nearly al ostracode species from
the callovianse Zone are widespread stratigraphically
throughout the Callovian; some species appeared ear-
lier and persisted later. Thus, L. scabra is known from
the Callovian of Poland and France, Callovian—Lower
Oxfordian of Germany, Middle Callovian-Lower
Oxfordian of England, Lower and Middle Callovian of
Ukraine, and the Middle Calovian of the Voronezh
Region; L. interrupta occurs in the Middle-Upper Cd-
lovian of England and Holland and the Callovian of
Germany and Ukraine; N. catephracta occurs in the
Cdlovian of Germany, Middle Cadlovian and Middle
Oxfordian of England, Upper Calovian of Poland,
Lower Callovian and Upper Oxfordian of Ukraine, and
in the Cdlovian-Middle Oxfordian of the Volga-Ura
Region; N. flexicosta occurs in the Lower-Middle Cal-
lovian of Ukraine and Germany and in the Callovian of
Poland; P. wartae occurs in the Upper Bajocian—Batho-
nian of Poland and the Callovian of Ukraine; P. octopo-
ralis occurs in the Upper Bajocian-Middle Bathonian
of Poland, Middle-Upper Cdlovian of Holland and the
Cdlovian of Ukraine; P. regularis occurs in the Upper
Bajocian of Poland, Callovian of Germany, and in the
Lower Cadlovian of Ukraine; and P. juvenes occurs in
the Lower Callovian of Ukraine.

In the Lower Cdlovian of the Kursk Region, beds
with Praeschuleridea wartae and Pleurocythere regu-
laris correspond to the calloviense Zone (Table 4). The
upper boundary may be defined by the appearance of
the genera Paranotacythere (Unicostd), Cytheropteron,
and Vesticyther ura and the species Lophocyther e karpin-
skii, Fuhrbergiella archangelskii, Cytherella perennis,
Schuleridea translucida, Rubracea artis, Tethysia
bathonica, Oligocythereis kostytschevkaensis, Ponto-
cyprella aureola, Pontocypris arcuata, Paracypris
stripta, Galliaecytherideaspinosa, G. legitima, Cythe-
Vol. 37
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rellaperennis, and Fastigatocythere rugosa and by the
disappearance of Procytherura sp., Parariscus octopo-
ralis, Lophocythere interrupta, and Nophrecythere
zmeinkensis.

Middle Callovian

Deposits of the Middle Calovian differ strikingly
from those of the Lower Callovian in taxonomic com-
position and the abundance of ostracodes.

The lower zone of the substage, the jasonZone, has
been sampled in two sections of the Kostroma Region,
Makar’ev-yuzhnyi and Yartsevo. Ostracodes of this
zone constitute an insufficiently representative assem-
blage, consisting of rather scarce goecies.

In three samples collected in the Makar’ev-yuzhnyi
section, only one contains 20 satisfactorily preserved
ostracode valves, which belong to sSx species, Vesti-
cytheruracostaeirregularis, Oligocyther el skostytschev-
kaensis, Paranotacy there (Unicostd) stauropyga, Nophre-
cythere catephracta, Schuleridea translucida, and Galli-
aecytheridea spinosa.

In one of two samples collected in the Yartsevo sec-
tion, three satisfactorily preserved valves representing
two species, Galliaecytheridea legitima and Lopho-
cythere karpinskii, were found.

However, in the Kursk Region (Mikhailovskii Mine
section), 249 well-preserved valves and complete shells
belonging to eight species, Praeschuleridea wartae,
Pleurocythereregularis, P. juvenes, Galliaecytheridea
legitima, Lophocytherekar pinskii, Vesticyther urapaula,
V. grandipyga, and Cyther opter onspinosum, werefound
in three of five samples collected in the jason Zone.

It is known from published data that V. paula is
recorded in the Upper Bathonian of Germany, Callo-
vian of the Ukraine, Upper Oxfordian of the Ore
Region, Lower Cdlovian-Middle Volgian of the
Volga-Urd Region, and Berriasian—Lower Valanginian
of Kolguev Idand. O. kostytschevkaensis has previ-
ously been recorded in the Lower-Middle Oxfordian,
Upper Kimmeridgian, and the Lower Volgian Substage
of the Volga-Ura Region. Other species are distributed
as following. V. costaeirregularis is known from the
Upper Oxfordian of Scotland, Upper Kimmeridgian of
Holland, and Lower Volgian of the Middle Volgian
Region; S. tranglucida occursin the Upper Callovian of
Poland, Lower Callovian of Ukraine, and the Middle
Cdlovian of the Volga-Urd Region; G. spinosa occurs
in the Upper Kimmeridgian—-Lower Portlandian of
Poland and in the Upper Kimmeridgian of Ukraine;
G. legitima occurs in the Oxfordian of the Volga
Region near Ulyanovsk and the Orel Region; L karpin-
skii occurs in the Middle Callovian of Gemany, Upper
Cdlovian-Lower Oxfordian of Poland, Cdlovian of
Ukraine, and the Lower-Middle Callovian and Lower
Oxfordian of the Volga-Ural Region; C. spinosum
occurs in the Upper Kimmeridgian of Poland, Middle
Calovian of Ukraine, and the Middle Callovian-Lower
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Oxfodian of the Volga-Urad Region. The only species
showing a gtrictly limited stratigraphic distribution and
recorded only in the Middle Calovian is a new one,
P. (Unicosta)stauropyga, dthough it is extremely scarce
and found in only one section in the K ostroma Region.

Depodits in the coronatum Zone are rich in ostra-
codes. They are discovered intwo sections, Mikhailovt-
sement, where 150 well-preserved valves and complete
shells belonging to nine species were found in one of
three samples, and Troshkov vrag, where ostracodes are
recorded in each of four samples and include 124 well-
preserved valves belonging to 12 species.

This made it possible to distinguish a much more
representative ostracode assemblage in the coronatum
Zone than in the jasonZone. A tota of 18 species were
identified in the former, 12 of them have not been found
in the Lower Callovian of the studied territory. Para-
notacythere (Unicostd) pseudoramulosa, Vesticytherura
grandipyga, Tethysia bathonica, Galliaecytheridea legi-
tima, Sabacythere bradiana, Lophocythere karpinskii,
L. scabra, Nophrecythere catephracta, N. flexicosta,
Fuhrbergiella archangelskii, Schuleridea translucida,
Fastigatocythere rugosa, Cytherella perennis, Para-
cypris stripta, Rubracea artis, Pontocypris arcuata,
Pontocyprella aureola, and Cytheropteron spinosum
have been found.

The occurrences of the species registered in these
strata are as follows: T. bathonica is known from the
Upper Bathonian of France and Germany; S. bradiana
is known from the Bathonian of England, Lower Cal-
ovian of France, and from the Upper Oxfordian of the
Dnieper-Donets Depression; F. archangelskii is known
from the Lower Callovian-Lower Oxfordian of
England, Middle-Upper Calovian of Holland, Lower
Callovian of France, Bgocian of Germany, Middle
Callovian-Lower Oxfordian of the Dnieper-Donets
Depression, Middle Callovian-Lower Oxfordian of the
Middle Volga Region, and from the Upper Callovian of
Poland and the Timan-Pechora Region; F. rugosa is
known from the Lower Callovian of Germany and the
Callovian of Ukraine; C. perennis is known from the
Upper Bajocian—Bathonian of Poland and the Upper
Bgocian of Ukraine; P. stripta is known from the
Upper Bathonian of Germany and the Oxfordian and
Kimmeridgian of Ukraine; R. artis is known from the
Middle Callovian of Scotland, Upper Calovian of
Poland, Oxfordian of Ukraine, and from the Callovian
of the Saratov Region; P. arcuata is known from the
Lower Oxfordian and Middle Volgian of the Volga
Urd Region; P. aureola is known from the Upper
Bathonian of Germany, Oxfordian of Ukraine, and
from the Middle Callovian-Oxfordian of the Samar-
skaya Luka.

A total of 26 ostracode species are registered in
deposits of the jason and coronatum zones; the most
typical of the Middle Callovian in the central regions of
the Russian Plate are Nophrecythere flexicosta, Galli-
aecytheridea legitima, Pleurocythere regularis, Rubra-
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cea artis, Schuleridea tranducida, Fastigatocythere
rugosa, Lophocythere karpinskii, and Nophrecythere
catephracta.

A characterigtic ostracode assemblage alows one to
distinguish beds with Paranotacythere (Unicostd) stau-
ropyga and Galliaecytheridea legitima in the Middle
Callovian of the studied territory. These beds are recog-
nized by the presence of Pontocypris arcuata, Galliae-
cytheridea spinosa, Sabacythere bradiana, Paracypris
stripta, Paranotacythere (Unicostd) stauropyga, and
Oligocythereis kostytschevkaensis. The lower bound-
ary may be defined by the appearance of the genera
Paranotacythere (Unicostd), Cytheropteron, and Vesti-
cytherura and the species Lophocythere karpinskii,
Schuleridea tranducida, Rubracea artis, Tethysia
bathonica, Pontocyprella aureola, Galliaecytheridea
legitima, Cytherella perennis, and Fastigatocythere
rugosa.

Upper Callovian

Upper Calovian deposits were studied in the Peski,
Zmeinka, and Mikhailovtsement Sections.

The Upper Calovian is much richer in ostracodes
than the Lower and Middle Calovian. Thus, 673 well-
preserved valves and complete shells belonging to
15 gpecies were found in seven of nine samples col-
lected in the Epistomina elschankaensis—Lenticulina
tumida Forminiferan Zone in the Mikhailovtsement
section. In the Zmeinka section, 780 well preserved
valves and complete shells belonging to 15 species
werefoundin 11 of 14 samples collected from the lam-
berti Zone. In the Peski section, 514 valves and com-
plete shells belonging to 32 species were found in 13 of
15 samples from the lamberti Zone.

The Upper Cdlovian ostracode assemblage is the
most representative. In addition to endemic Upper Call-
ovian species, it includes 15 species known from the
Middle Cadlovian. A total of 38 ostracode species have
been identified from the lamberti Zone, i.e, Vesti-
cytherura rectodorsalis, V. scottia, V. paula, V. gran-
dipyga, V. acostata, V. costaeirregularis, Paranotacythere
(Unicostd) pseudoramulosa, Tethysia bathonica, Pro-
cytherura sp., P. tenuicostata, Exophthalmocytherepil0sa,
Cytheropteron laeve, C. spinosum, C. pseudospinosum,
Nophrecythere alata, N. catephracta, N. zmeinkensis,
N. flexicosta, N. oxfordiana, Cytherella oblonga, C. pe-
rennis, Fuhrbergiella archangelskii, Lophocythere
karpinskii, L. interrupta, L. scabra, Balowella atten-
dens, Sabacythere attalicata, S rubra, Galliae-
cytheridea legitima, Infacythere dulcis, Pontocyprella
vescusa, Parariscus octoporalis, Paracypris lubrica,
Patellacythere trepti, Patellacythere sp., Ljubimovella
sp., Palaeocytheridea baculumbajula, Fastigato-
cythere rugosa, and Schuleridea tranglucida (Table 4).

N. catephracta, F. rugosa, L. karpinskii, F. archan-
gelskii, B. attendens, and S. trandlucida are most abun-
dant in the Upper Callovian.
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Oxfodian of the Volga-Ura Region. The only species
showing a strictly limited stratigraphic distribution and
recorded only in the Middle Callovian is a new one,

P. (Unicosta)stauropyga, dthough it is extremely scarce
and found in only one section in the Kostroma Region.

Deposits in the coronatum Zone are rich in ostra-
codes. They are discovered in two sections, Mikhailovt-
sement, where 150 well-preserved valves and complete
shells belonging to nine species were found in one of
three samples, and Troshkov vrag, where ostracodes are
recorded in each of four samples and include 124 well-
preserved valves belonging to 12 species.

This made it possible to distinguish a much more
representative ostracode assemblage in the coronatum
Zone than in the jasonZone. A total of 18 species were
identified in the former, 12 of them have not been found
in the Lower Calovian of the studied territory. Para-
notacythere (Unicostd) pseudoramulosa, Vesticytherura
grandipyga, Tethysia bathonica, Galliaecytheridea legi-
tima, Sabacythere bradiana, Lophocythere karpinskii,
L. scabra, Nophrecythere catephracta, N. flexicosta,
Fuhrbergiella archangelskii, Schuleridea translucida,
Fastigatocythere rugosa, Cytherella perennis, Para-
cypris stripta, Rubracea artis, Pontocypris arcuata,
Pontocyprella aureola, and Cytheropteron spinosum
have been found.

The occurrences of the species registered in these
strata are as follows: T. bathonica is known from the
Upper Bathonian of France and Germany; S bradiana
is known from the Bathonian of England, Lower Cdll-
ovian of France, and from the Upper Oxfordian of the
Dnieper-Donets Depression; F. archangelskii is known
from the Lower Callovian-Lower Oxfordian of
England, Middle-Upper Calovian of Holland, Lower
Cdlovian of France, Bajocian of Germany, Middle
Cdlovian-Lower Oxfordian of the Dnieper-Donets
Depression, Middle Cdlovian-Lower Oxfordian of the
Middle Volga Region, and from the Upper Callovian of
Poland and the Timan-Pechora Region; F. rugosa is
known from the Lower Callovian of Germany and the
Cdlovian of Ukraine; C. perennis is known from the
Upper Bajocian-Bathonian of Poland and the Upper
Bajocian of Ukraine; P. stripta is known from the
Upper Bathonian of Germany and the Oxfordian and
Kimmeridgian of Ukraine; R. artis is known from the
Middle Calovian of Scotland, Upper Calovian of
Poland, Oxfordian of Ukraine, and from the Callovian
of the Saratov Region; P. arcuata is known from the
Lower Oxfordian and Middle Volgian of the Volga
Urd Region; P. aureola is known from the Upper
Bathonian of Germany, Oxfordian of Ukraine, and
from the Middle Callovian-Oxfordian of the Samar-
skaya Luka.

A total of 26 ostracode species are registered in
deposits of thejason and coronatum zones, the most
typical of the Middle Callovian in the central regions of
the Russian Plate are Nophrecythere flexicosta, Galli-
aecytheridea legitima, Pleurocythere regularis, Rubra-
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cea artis, Schuleridea tranducida, Fastigatocythere
rugosa, Lophocythere karpinskii, and Nophrecythere
catephracta.

A characteristic ostracode assemblage allows one to
distinguish beds with Paranotacythere (Unicosta)stau-
ropyga and Galliaecytheridea legitima in the Middle
Callovian of the studied territory. These beds are recog-
nized by the presence of Pontocypris arcuata, Galliae-
cytheridea spinosa, Sabacythere bradiana, Paracypris
stripta, Paranotacythere (Unicostd) stauropyga, and
Oligocythereis kostytschevkaensis. The lower bound-
ary may be defined by the appearance of the genera
Paranotacythere (Unicostd), Cytheropteron, and Vesti-
cytherura and the species Lophocythere karpinskii,
Schuleridea tranducida, Rubracea artis, Tethysia
bathonica, Pontocyprella aureola, Galliaecytheridea
legitima, Cytherella perennis, and Fastigatocythere
rugosa.

Upper Callovian

Upper Cdlovian deposits were studied in the Peski,
Zmeinka, and Mikhailovtsement Sections.

The Upper Callovian is much richer in ostracodes
than the Lower and Middle Callovian. Thus, 673 well-
preserved valves and complete shells belonging to
15 species were found in seven of nine samples col-
lected in the Epistomina elschankaensis—Lenticulina
tumida Forminiferan Zone in the Mikhailovtsement
section. In the Zmeinka section, 780 well preserved
vaves and complete shells belonging to 15 species
were foundin 11 of 14 samples collected from the lam-
berti Zone. In the Peski section, 514 valves and com-
plete shells belonging to 32 species were found in 13 of
15 samples from the lamberti Zone.

The Upper Callovian ostracode assemblage is the
most representative. In addition to endemic Upper Call-
ovian species, it includes 15 species known from the
Middle Callovian. A total of 38 ostracode species have
been identified from the lamberti Zone, i.e, Vesti-
cytherura rectodorsalis, V. scottia, V. paula, V. gran-
dipyga, V. acostata, V. costaeirregularis, Paranotacythere
(Unicostd) pseudoramulosa, Tethysia bathonica, Pro-
cytherura$p., P. tenuicostata, Exophthalmocytherepilosa,
Cytheropteron laeve, C. spinosum, C. pseudospinosum,
Nophrecythere alata, N. catephracta, N. zmeinkensis,
N. flexicosta, N. oxfordiana, Cytherella oblonga, C. pe-
rennis, Fuhrbergiella archangelskii, Lophocythere
karpinskii, L. interrupta, L. scabra, Balowella atten-
dens, Sabacythere attalicata, S rubra, Galliae-
cytheridea legitima, Infacytheredulcis, Pontocyprella
vescusa, Parariscus octoporalis, Paracypris lubrica,
Patellacythere trepti, Patellacythere sp., Ljubimovella
sp., Palaeocytheridea baculumbajula, Fastigato-
cythere rugosa, and Schuleridea translucida (Table 4).

N. catephracta, F. rugosa, L. karpinskii, F. archan-
gelskii, B. attendens, and S. translucida are most abun-
dant in the Upper Callovian.
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The occurrence of species from the Upper Callovian
of the Moscow Syneclise beyond its boundaries is as
follows: Cytherella oblonga is known from the Upper
Bathonian of Germany, Upper Callovian of Poland, and
from the Upper Bajocian of Ukraine; Pontocyprella
vescusa, from the Oxfordian of Ukraine; Paracypris
lubrica, from the Volgian of Ukraine and from the Mid-
dle Volgian of the Volga-Ura Region; Patellacythere
trepti is known from the Upper Oxfordian of France,
Ukraine, and the Voronezh Region; Balowella atten-
dens is known from the Upper Bgocian-Middle Cdl-
ovian of Ukraine and from the Middle Callovian of the
VolgaUrd Region; Palaecocytheridea baculumbajula
is known from the Oxfordian of Ukraine and from the
Upper Kimmeridgian of the Volga-Ural Region; Saba-
cythere attalicata is known from the Upper Cadlovian
of Kazakhstan (Emba), Callovian—Upper Kimmerid-
gian of the Volga-Urd Region, and from the Oxfordian
of Ukraine; S. rubra is known from the Upper Callov-
jian of Poland, Callovian—Lower Oxfordian of the
VolgaUrd Region, and from the Lower Calovian of
Ukraine; Nophrecytherealata is known from the Upper
Cdlovian of England and the Middle Calovian of
Ukraing; N. oxfordiana is known from the Lower and
Middle Oxfordian of Germany and Poland and from the
Oxfordian of the Dnieper~Donets Depression; Infa-
cythere dulcis is an index form of the Upper Cdlovian
of the Dnieper-Donets Depression, the Middle Volga
Region, and Germany; Procytherura tenuicostata 1S
recorded in the Lower-Middle Oxfordian of England
and in the Calovian of Ukraine, Vesticytherura
rectodorsalis occurs in the Upper Bathonian of Ger-
many and in the Upper Bajocian—Bathonian of Poland;
V. scottla occurs in the Middle Callovian—Lower Oxfor-
dian of Scotland and in the Kimmeridgian and Ryaza-
nian of Holland.

On the basis of analysis of the above assemblage,
the Upper Cdlovian of the Moscow Syneclise may be
recognized as beds with Infacythere dulcis.

The following species are unique to this interval:
Infacythere dulcis, Pontocyprella vescusa, Cytherella
oblonga, Paracypris lubrica, Balowella attendens,
Patellacytheretrepti, Palaeocytheridea baculumbajula,
Nophrecythere alata, Ljubimovella ., Procytherura
tenuicostata, and Vesticytherura rectodorsalis.

Additiondly, the lower boundary of these beds may
be indicated by the disappearance of such Middle Call-
ovian species as Paranotacythere (Unicosta) stauro-
pyga, Pleurocythere regularis, P. juvenes, Prae-
schulerideawartae, Rubracea artis, Pontocyprellaaure-
ola, Pontocypris arcuata, Galliaecytheridea spinosa,
Paracypris stripta, and Oligocythereis kostytschevkaen-
sis and by the appearance of the characterigtic Upper
Callovian species as well as species which persist into
later period, i.e, Cytheropteron pseudospinosum,
C. laeve, Vesticytherurascottia, V. acostata, Sabacythere
attalicata, S rubra, Patellacy there sp., and Exophthal-
mocythere pilosa. 1t is important to note that Pro-
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cytherura sp., Parariscus octoporalis, Lophocythere
interrupta, and Nophrecythere zmeinkensis, having dis-
appeared at the boundary between the Lower and Middle
Cadlovian regppear again in the Upper Calovian.

Oxfordian

The ostracode assemblage from the Oxfordian is
completely different from that of the Callovian. In the
Lower Oxfordian, the number of ostracode species
underwent a threefold decrease compared to that in the
Upper Callovian. Only 12 species that occurred in the
Callovian and persisted |ater were identified there. New
taxa are absent. Apparently, this is connected with a
considerable deepening of the basin at the beginning of
the Oxfordian, which is evidenced by planctonic fora-
minifers (Gorbachik and Kuznetsova, 1997). This
deepening was accompanied by the development of
staghant conditions (bituminous shales) and, conse- -
quently, impaired aeration of the near-bottom water and
produced unfavorable conditions for ostracodes. The
deepening of the basin at the end of the Callovian and
in the Oxfordian is also supported by the change in the
palynoflora at the boundary between these stages in the
Maoscow Syneclise (Smirnova et al., 1999). In the Mid-
dle Oxfordian, ostracodes became more diverse
20 species have been found. Only one form is confined
to the Middle Oxfordian, whereas the rest occur in the
Callovian and (or) Lower Oxfordian. In the Upper
Oxfordian, the number of species decreased again; only
nine species have been recorded. All of them are known
in older intervals of the Oxfordian and Callovian of the
Moscow Syneclise.

In the Oxfordian, small ostracodes of the genera
Vesticytherura, Paranotacythere (Unicostd), Exoph-
thalmocythere, and Cytheropteron began to play a spe-
cid role. Since large (0.8-1 mm) ostracodes decreased
in number, the ratio of small (0.3-04 mm) forms
increased sharply beginning with the Lower Oxfordian.
The exception is Sabacythere attalicata having arela
tively large shell, which aong with small-sized Vesti-
cytherura costaeirregularis and V acostata dominated
the Lower and Middle Oxfordian. These gpecies
reached their maximum abundance in the Middle
Oxfordian of the Moscow Region, where the species
S attalicata, V. costaeirregularis, and V. acostata are
represented by 64, 52, and 31 valves and complete

shells, respectively.

LI L

Lower Oxfordian

Lower Oxfordian deposits were studied in the Peski,
Zmeinka, Mikhailovtsement, Yartsevo, and Makar’ev-
yuzhnyi sections.

Five samples were collected from clays of the Oph-
thalmidium sagittum—Epistomina volgensis Foramin-
iferal Zone in the Peski section. Ostracodes are regis-
tered in one sample only (sample 17). These are four
satisfactorily preserved valves belonging to three spe-
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Table 4. Stratigraphic distribution of studied ostracodes

Stages, substages

Bajo-
cian

Bathonian

Callovian Oxfordian

Ostracode species

Upper

Lower

Middle

Upper

Upper
Lower
Middle
Upper
Lower

Praeschuleridea wartae

Pleurocythere regularis

E. juvenes
Procytherura sp.
Parariscus octoporalis

Lower
Hl

I I Middie

Nophrecythere zmeinkensis
Lophocythere interrupta
Nophrecythere flexicosta
Lophocythere scabra
Nophrecythere catephracta
Pontocypris arcuata
Pontocypris stripta
Galliaecytheridea spinosa

Oligocythereis
kostytschevkaensis

Sabacythere bradiana

Paranotacythere
(Unicosta) stauropyga

Lophocythere karpinskii
Galliaecytheridea legitima
Schuleridea translucida
Fastigatocythere rugosa
Fuhrbergiella archangelskii

Cytherella perennis
Cytheropteron spinosum
Vesticytherura grandipyga
Tethysia bathonica
Rubracea artis
Pontocyprella aureola
Vesticytherura paula*

Paranotacythere
(Unicosta) pseudoramulosa

Vesticytherura
costaeirregularis

Paracypris lubrica
Patellacythere trepti

Palaeocytheridea
baculumbajula

Nophrecythere alata
Ljubimovella sp.
Procytherura tenuicostata
Vesticytherura rectodorsalis

Cytherella oblonga
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Table 4. (Contd.)
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Distribution according to theliterature data.

* Species recorded also in the upper Berriasian and lower Valanginian.

** Species recorded also in the Ryazanian Horizon.

cies, Nophrecythere catephracta, Paracypris terrae-
fullonica, and Vesticytherura costaeirregularis. Two
samples from the clays of the mariae Zone in the
Zmeinka section are barren of ostracodes. Eight samples
were collected from clays of the Ophthalmidium sagit-
tum—Epistomina volgensis Zone in the Mikhailov-
tsement section. In four lower samples (32-35), only
18 isolated valves belonging to two species, Vesti-
cytherura costaeirregularis and Sabacythere attali-

PALEONTOLOGICAL JOURNAL

cata, are registered. The rest of the samples are barren
of ostracodes. Four samples were collected from the
Lower Oxfordian cordatum Zone of the Yartsevo sec-
tion; ostracodes were present in each sample. A total of
230 well-preserved valves and complete shells have
been identified; they belong to six species, Vesti-
cytherura acostata, V. costaeirregularis, V. paula,
Sabacythereattalicata, Paracypristerraefullonica, and
Paranotacythere (Unicosta) pseudoramulosa. Three
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samples were collected from the Lower Oxfordian
(cordatum Zone) in the Makar'ev-yuzhnyi section; al
of them contain ostracodes. These are 74 well-pre-
served valves and complete shells of eight species, Ves-
ticytherura acostata, V. costaeirregularis, Paranota-
cythere (Unicosta) pseudoramulosa, Sabacythere atta-

licata, Rubracea artis, Cytheropteron pseudospinosum,

Pontocyprella aureola, and Patellacythere .

S attalicata and small-sized V. costaeirregularis
dominate the Lower Oxfordian assemblage.

In the Lower Oxfordian, beds with Sabacythere
attalicata and Vesticytherura costaeirregularis are dis-
tinguished on the basis of domination of these species.
The lower boundary of these beds coincides with the
Callovian—-Lower Oxfordian boundary and may be eas-
ily recognized by the disappearance of the vast majority
of the Callovian species that are typica of this region
(Table 4). Additionally, the first appearance of Para-
cypris terraefullonicaknown in the Kimmeridgian and
Volgian of Ukraine, Upper Callovian of Poland, and in
the Upper Bathonian of Germany is recorded at this
boundary; Rubracea artis and Pontocyprella aureola
secondarily appear there.

Middle Oxfordian

Middle Oxfordian deposits were sampled for ostra-
codes in the Peski, Makar'ev-yuzhnyi, Samylovo, and
Yartsevo sections.

In Peski, 14 samples were collected from the clays
of the Ophthalmidium strumosum—Lenticulina brestica
Zone, ostracodes occurred in 11 of them. A total of
220 well-preserved valves and complete shells were
identified; they belong to 14 species, i.e, Sabacythere
attalicata, S rubra, Sabacythere sp., Vesticytherura
costaeirregularis, V. grandipyga, V.paula, V. acostata,
Paranotacythere (Unicosta) solei, Tethysia bathonica,
Cytheropteron spinosum, C. laeve, Paracypris terrae-
fullonica, Cytherella perennis,and Nophrecythere cate-
phracta.

Small-sized species dominate; large shells of the
genera Lophocythere, Fuhrbergiella, and Schuleridea
are completely absent. 5. attalicata and V. costaeirre-
gularis are most abundant.

In Makar'ev-yuzhnyi, two samples were collected
from the densiplicatum Zone and one was from the
tenuiserratum Zone; ostracodes occur in dl of them.
These are 19 well-preserved valves belonging to nine
gpecies, Vesticytherura costaeirregularis, V. acostata,
V. scottia, V. paula, V. grandipyga, Rubracea artis,
Paranotacythere (Unicosta) pseudoramulosa, Ponto-
cyprella aureola, and Patellacythere nescia.

Vesticytheruracostaeirregularis, V. acostata, Ponto-
cyprella aureola, Sabacythere attalicata, and Cythero-
pteron pseudospinosum are identified from the clay of
the O. strumosum—L. brestica Zone in the Samylovo
section. S attalicata and V. acostata are the most abun-
dant and are represented by 41 and 18 valves, respec-
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tively. V. costaeirregularisis represented by 13 valves,
the rest of the species are singular.

In the Yartsevo section, one sample was taken from
each of the densiplicatum and tenuiserratum zones. In
the lower zone, 18 valves of two species, V. costaeirre-
gularis and V. acostata, were recorded. In the upper
zone, 24 valves of four species, V. costaeirregularis,
V. acostata, V. grandipyga, and Pontocyprella aureola,
occurred. Preservation isfinein al the cases.

A total of 20 species have been found in the Middle
Oxfordian. All but two Middle Oxfordian species
passed from the Callovian; however, six of them,
C. perennis, S rubra, T. bathonica, V. scottia, V. gran-
dipyga, and C. spinosum, were absent from the Lower
Oxfordian, and appeared again in the Middle Oxfor-
dian. Eight species passed into the Upper Oxfordian.
Three species, P. (Unicosta) solei, Sabacythere sp., and
P. nescia are endemic to the Middle Oxfordian. The spe-
ciesP. nesciaisalso recorded in the Oxfordian of Ukraine
and the Lower Volgian of the Volga-Ural Region.

An analysis of ostracode distribution in the Middle
Oxfordian of the sections studied provides the basis for
the establishment of these deposits as the beds with
Paranotacythere (Unicosta) solei.

The beds are recognized by the presence of P. (Uni-
costa) solei, Sabacythere sp., and P. nescia. Addition-
aly, the lower boundary of these beds is defined by the
secondary appearance of S rubra, C. perennis, C. spi-
nosum, T. bathonica, V. grandipyga, and V. scottia. The
upper boundary is defined by the disappearance of
C. pseudospinosum, C. spinosum, Cyth. perennis, V. gran-
dipyga, V. scottia, S attalicata, S rubra, and P. terrae-
fullonica.

Upper Oxfordian

Upper Oxfordian ostracodes were studied in the
Y artsevo and M akar'ev-yuzhnyi sectionsonly.

In Makar'ev-yuzhnyi, a sample containing one
Tethysia bathonica valve was collected in the clay of
the alternoides Zone. Similarly, one sample was taken
from the serratum Zone; it contains 16 isolated ostra-
code valves belonging to seven species, Vesticytherura
costaeirregularis, V. acostata, Rubraceaartis, Parano-
tacythere (Unicosta) pseudoramulosa, Cytheropteron
laeve, Tethysia bathonica, and Exophthalmocythere
pilosa.

In the Yartsevo section, four satisfactorily preserved
valves belonging to three species, Vesticytherura acos-
tata, V. paula, and Pontocyprella aureola, were found
in one of two samples taken from the alternoides Zone.
Likewise, four valves of Vesticytherura acostata, Para-
notacythere (Unicosta) pseudoramulosa, and Tethysia
bathonica were found in one of three samples taken
from the serratum Zone. Two samples from the ravni
Zone were barren of ostracodes.

In general, the Upper Oxfordian ostracode assem-
blage is rather poor, containing nine species passing
from the underlying deposits; it includes Pontocyprella
2003
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aureola, Rubracea artis, Cytheropteronlaeve, Exoph-
thalmocytherepilosa, Vesticytherura costaeirregularis,
V.paula, V. acostata, Tethysia bathonica, and Parano-
tacythere (Unicosta pseudoramulosa. All but one spe-
cies come from the Middle Oxfordian; the exception is
E, pilosa, which is recorded in the Upper Callovian,
absent from the Lower and Middle Oxfordian, and
appears again in the Upper Oxfordian. All members of
the assemblage are represented by isolated specimens.

The author failed to establish beds with ostracodes
distinctive of the upper substage.

CHAPTER 4. CORRELATION OF CALLOVIAN
AND OXFORDIAN DEPOSTS OF THE MOSCOW
SYNECLISE AND THE VORONEZH ANTECLISE

(KURSK REGION) BASED ON OSTRACODES

4.1. Comparison of the Studied Assemblages
with Contemporaneous Assemblages
from an Adjacent Area and Western Europe

The mgjority of ostracode species discovered in the
Cadlovian and Oxfordian of the central regions of the
Russian Plate are characterized by wide stratigraphic
ranges. For example, Sabacythere bradiana is known
from the Bathonian to Oxfordian; N. catephracta, from
the Lower Cdlovian to Upper Oxfordian; Praes
chuleridea wartae, from the Upper Bagjocian to Upper
Callovian; etc. In addition, the same species may occur
in different regions at different stratigraphic levels; in
particular, Tethysia bathonica is typical of the Upper
Bathonian of Western Europe and identified inthe Mid-
die and Upper Callovian of the Moscow Syneclise. All
these factors combined make ostracodes a difficult
group for detailed stratification as well as for corrda
tion, especialy distant correlation.

At the same time, such species as Pleurocythere
Juvenes, Lophocythere interrupta, L. scabra, Nophre-
cythere flexicosta, and N. catephracta occur every-
where in the Lower Callovian, including the sections
studied, and may be used as good indicators of the Cdl-
ovian. There are two such species in the Middle Callov-
ian, Cytheropteron spinosum, and Nophrecytherealata.
Infacythere dulcis is confined to the Upper Cdlovian of
both eastern and western Europe.

Taking into account all the above and relying on al
the available data on the ostracodes of Europe (pub-
lished dataand our own material), we have correlated to
a precision of substage the studied ostracode assem-
blages of the Moscow Syneclise with those of other
regions. It turns out that such a comparison is not pos-
siblefor the Lower and Middle Oxfordian of the Volga:
Ura Region, Dnieper-Donets Depression, and north-
western marginal areas of the Donets Basin. This is
associated with a completely different subdivision of
the Oxfordian (into two substages) by earlier research-
ers who treated the lower and middle substages as the
Lower Oxfordian. Therefore, the data on ostracodes
Vol. 37
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from two lower substages of the Oxfordian of the
Volga-Urd Region and Ukraine are absent. In Appen-
dix 1, the assignment of ostracodes to the Lower (ox1)
or Upper (0x2) Oxfordian is given after Liibimova and
Permyakova and according to their viewpoints (Liibi-
mova, 1955a, 1955b, 1956; Permyakova, 1975b; Pyat-
kovaand Permyakova, 1978).

Despite the absence of a comparison of the lower
and middle substages of the Oxfordian, the essential
distinction of the Oxfordian ostracode assembl ages of
the Volga-Ural Region and Ukraine from that of centra
Russia should be emphasized. This distinction is mani-
fested in a remarkable increase in species diversity in
the Oxfordian compared to the Calovian of Ukraine
(Permyakova, 1975b) and the VolgaUra Region
(Liibimova, 1955b), while in the Moscow Syneclise,
the diversity abruptly decreases.

The caculation of ostracode species through sub-
stages is based on two assumptions. First, when we
came across a hibliographic reference that a species
was recorded in the Callovian or Oxfordian as awhole,
we assumed that it existed in each substage (except for
the Lower and Middle Oxfordian of the Volga-Ura
Region and Ukraine). Second, if a species was
recorded, for example, from the Middle Callovian or
Upper Oxfordian of a particular region, we assumed
that it existed in each substage from the Middle Callov-
ian to the Upper Oxfordian.

In the Early Callovian, marine ostracodes were not
evenly distributed throughout Europe; the species
diversity also varied in different regions. Ostracodes
have not been registered in the Early Callovian of Hol-
land; only seven species are recorded in Germany;
six species occur in both England and Poland. The most
representative is the French list, including 18 identified
species. In eastern Europe, the richest in Early Callov-
ian ostracodes is the Dnieper-Donets Depression yield-
ing 24 species. Eleven species are recorded in the
Lower Calovian of each of northwestern margina
regions of the Donets Basin, the Kursk Region, and the
Timan-Pechora Province. Nine species are known in
the Middle Volga Region; and four species occur in the
Saratov Region. The Obshchii Syrt, Emba, Voronezh,
Orel, Ryazan, Moscow, and Kostroma regions and
Mordovia are not characterized by Early Callovian
ostracodes.

Comparison of the Lower Calovian ostracode
assemblage (calloviense Zone) from the Kursk Region
with contemporaneous assemblages from other regions
(Table 5) shows that it is closely similar to those of the
Dnieper-Donets Depression (seven common Species)
and Germany (five common species) and has no com-
mon species with the assemblages from the Timan-
Pechora Region and England. N. catephracta occurs
most frequently (in the Dnieper-Donets Depression,
northwestern marginal region of the Donets Basin, the
Middle VolgaRegion, and Germany).
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Table 5. Lower Callovian ostracode species common to the Kursk Region (the central part of the Voronezh Anteclise) and

coeval assemblages of adjacent areas and Western Europe

w

Kursk Region 1 2

I
ol
o
~
(o°]

Nophrecythere catephracta
N. flexicosta
Lophocythere scabra +

+ + + +

L. interrupta
Pleurocytherejuvenes
P. regularis +
Praeschuleridea wartae
Parariscus octoporalis
Nophrecythere zmeinkensis
Procytherura .

+ + + + +

+ +

Caption: 1. England, 2. France, 3. Germany, 4. Poland, 5. Dnieper-Donets Depression, 6. northwestern margina areas of the Donets Basin,

7. MiddleVolgaRegion, 8. Timan-PechoraRegion.

Since Pleurocythere regularis has not been recorded
in the Dnieper-Donets Depression and the species that
first appears in the Moscow Syneclise in the Middle
Cdlovian are aso known in the literature from other
stratigraphic levels, it is impossible to trace beds with
Pr. wartae—Pl. regularis, which are recognized in the
present study in the Lower Callovian, in the Dnieper-
Donets Depression and other regions. Consequently,
these beds are valid within the Kursk Region only.

Due to transgression in the Middle Callovian, the
number of ostracode species increased in al regions,
and faunal links between various parts of the basin
became stronger. In the Middle Callovian, the Moscow
Syneclise was inhabited by the richest ostracode fauna,
including 26 known species. In the Dnieper-Donets
Depression, 23 species are identified; in the Middle
Volga Region, 16 species are recorded; in the Kursk
Region, there are 11 species; three species have been
registered in each of the northwestern marginal region
of the Donets Basin and the Voronezh Region; two spe-
cies are identified in the Emba Region. Obshchii Syrt
and the Ord Region are barren of Middle Callovian
ostracodes. In western Europe, the richest assemblage
is recorded in England; it consists of 20 species. Eight
species are identified in Germany and France;, seven
occur in Holland; and five occur in Poland.

Middle Callovian ostracode assemblages of the
Moscow Syneclise and theV oronezh Anteclise havethe
highest number of common species with assemblages
of the Dnieper-Donets Depression (10 species) and the
Middle Volga Region (7 species); the least number of
common species is recorded between them and the
ostracode assemblages of Holland, France, and Emba;
assemblages of the Moscow Syneclise and the Voron-
ezh Anteclise have no common species with assem-
blages of the Timan-Pechora Region and the northwest-
ern marginal region of the Donets Basin (Table 6).

Nophrecythere catephracta, N. flexicosta, Lopho-
cythere scabra, and Fuhrbergiella archangelskii have
especially wide ranges in both eastern and western
Europe. Such species as Lophocythere karpinskii and
Schuleridea translucida are wide spread in the Middle
Callovian of eastern Europe only.

The lower boundary of beds with P. (U.) stauro-
pyga-G. legitima is traced in eastern Europe (beyond
the Moscow Syneclise) by the occurrence of C. spino-
sum, P. aureola, and F. archangelskii, and the upper
boundary may be defined by the occurrence of Infa-
cythere dulcis. However, C. spinosum and P. aureola
have not been recorded in Western Europe; F. archan-
gelskii has been known since the Lower Callovian.
Thus, the beds with P. (U.) stauropyga-G. legitima
established in the Middle Callovian of the central
regions of the Russian Plate may be traced only within
the Middle Volga Region and the Dnieper-Donets
Depression.

Inthe Late Callovian, the diversity of ostracode spe-
ciesreached its maximum in al regions. In the M oscow
Syneclise, 39 species were identified; in England,
22 gpecies were recorded; 19 species were found in
Poland; 16 occurred in the Middle Volga Region;
14 occurred in the Dnieper-Donets Depression; ten
occurred, in France; eight occurred, in the Timan-
Pechora Region; seven species each are recorded in
both Holland and Germany; one species was found in
the Voronezh Region and one in the northwestern mar-
ginal region of the Donets Basin. Obshchii Syrt, Emba,
and Orel and the Kursk regions lack Upper Callovian
ostracodes.

In this stratigaphic interval, the ostracode assem-
blage of the Moscow Syneclise has maxi mum common
elements with the assemblage of the Dnieper-Donets
Depression (eight species) and with assemblages of
Poland and the Middle Volga Region (seven species).
The least number of shared forms is recorded with
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Table 6. Middle Callovian ostracode species common to the Moscow Syneclise (Ryazan and Kostroma regions and Mor-
dovia) and the Voronezh Anteclise (Kursk Region) and coeval assemblages of adjacent areas and Western Europe

Moscow Syneclise 1 )
and the Voronezh Anteclise

3 4 5 6 7 8 9 10

Lophocythere scabra
Nophrecythere catephracta
Fuhrbergiella archangelskii + +
Nophrecythere flexicosta
Schuleridea translucida
Lophocythere karpinskii
Cytheropteron Spinosum
Vesticytherurapaula
Praeschuleridea wartae
Fastigatocythere rugosa
Pontocyprella aureola
Rubracea artis +
Pleurocythere regularis

Sabacythere bradiana

Pleurocythere juvenes

Galliaecytheridea legitima

Cytherella perennis

Paranotacythere (Unicosta)pseudoramulosa
P. (U.) stauropyga

Vesticytherura bathonica

V. costaeirregularis

Tethysia bathonica

Pontocypris arcuata

Paracypris stripta

Galliaecytheridea spinosa

Oligocythereis kostytcshevkaensis

+ + + +
+ +
+ +
+ + +
+ + +
+ +
+ +
+ +
+
+
+
+

Caption: 1. England, 2. Holland, 3. France, 4. Germany, 5. Poland, 6. northwestern marginal areas of the Donets Basin, 7. Dnieper-Donets
Depression, 8. Middle VolgaRegion, 9. Emba Region, 10. Timan-Pechora Region.

assemblages of France and the northwestern marginal
region of the Donets Basin (one species) (Table 7).

In the Late Callovian, especidly wide geographical
ranges were characteristic of F. archangelskii (England,
Holland, Poland, Dnieper-Donets Depression, and
Timan-Pechora Region), N. catephracta (England,
Germany, Poland, Dnieper-Donets Depression, north-
western margina region of the Donets Basin, and the
MiddleVolgaRegion), L. scabra (England, France, Ger-
many, and Poland), and L. interrupta(England, Holland,
Germany, and the Dnieper-Donets Depression).

The beds with /. dulcis recognized in the present
study in the Upper Callovian may be traced beyond the
Moscow Syneclise in both eastern and western Europe
by the presence of 1. dulcis; this speciesis aso recorded
in the Upper Calovian of Germany, the Dnieper-
Donets Depression, and the Middle Volga Region.
Vol. 37
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Additionally, Parariscus ocroporalis, Lophocythere
interrupta, Nophrecythere flexicosta, and N. alata dis-
appear everywhere at the boundary between the Callov-
ian and Oxfordian; this alows one to correlate this
boundary from England to the Volga-Ura Region on
the basis of ostracodes.

The ostracode diversity started to decrease in some
regions during the Early Oxfordian.

In England, 23 Lower Oxfordian ostracodes have
been found; within the Moscow Syneclise, 12 species
are recorded; eight species are identified in Poland;
seven occur, in France; five occur in Holland; two spe-
cies occur in the Voronezh Region; one species has
been registered, in each of the Kursk Region and Ger-
many. Lower Oxfordian ostracodes have not been
recorded in the Timan-Pechora Region.

2003
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Table 7. Upper Callovian ostracode species common to the Moscow Syneclise (Moscow and Ryazan regions) and coeval
assemblages of adjacent areas and Western Europe

Moscow Syneclise 1 2 3 4 5 6 7 8 9
Nophrecythere catephracta + + + + +
Fuhrbergiella archangelskii + + + + +
Lophocythere interrupta + + + +
L. scabra + + + +
L. karpinskii + +
Infacythere dulcis + + +
Sabacythere attalicata + +
S rubra + + +
Parariscus octoparalis + +
Fastigatocythere rugosa +
Procytherura trenuicostata +
Nophrecythere flexicosta +
N. alata +
Vesticytherura scottia +
Pontocyprella aureola +

+

Cytheropteron spinosum
Cytherella oblonga ; +
Nophrecythere oxfordiana '
N. zmeinkensis

Patellacythere .

P. trepti

Balowella attendens

C. perennis

Pontocyprélla vescusa

Paracypris lubrica

Galliaecytheridea legitima

Palaeocytheridea baculumbajula
Ljubimovella sp.

Cytheropteron pseudospinosum

C. laeve

Exophthalmocythere pilosa

Procytherura sp.

Paranotacy there (Unicosta) pseudoramul osa
Tethysia bathonica

Vesticytherura rectodorsalis

V. costaeirregularis

V. grandipyga

P.paula

V. acostata

Caption: 1. England, 2. Holland, 3. France, 4. Germany, 5. Poland, 6. northwestern marginal areas of Donets Basin, 7. Dnieper-Donets
Depression, 8. Middle Volga Region, 9. Timan—Pechora Region.

The Lower Oxfordian ostracode assemblage from time, P. aureola showed the widest range (Voronezh
the Moscow Syneclise is very specific and has arather  and Kursk regions).
faint similarity (one shared species) to those of England Since the lower boundary of the beds with 5. attali-
and the Voronezh and Kursk regions (Table 8). At that  cafa—V. costaeirregularis that have been established in
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Table 8. Lower Oxfordian ostracode species common to the Moscow Syneclise (Kostroma, Moscow, and Ryazan regions)
and coeval assemblages of adjacent areas and Western Europe

Moscow Syneclise 1 2 3 4 5 6

Nophrecythere catephracta +
Pontocyprella aureola

Sabacythere attalicata

Rubracea artis

Paracypris terraefullonica

Patellacythere .

Cytheropteron pseudospinosum

C. laeve

Vesticytherura acostata

V.paula

V. costaeirregularis

Paranotacythere (Unicosta)pseudoramulosa
Caption: 1. England, 2. Holland, 3. France, 4. Poland, 5. Voronezh Region, 6. Kursk Region.

Table 9. Middle Oxfordian ostracode species common to the Moscow Syneclise (Kostroma and Moscow regions) and coeval
assemblages of adjacent areas and Western Europe

Moscow Syneclise 1 2 3 4 5 6

Pontocyprella aureola
Nophrecythere catephracta +
Patellacythere nescia =

Rubracea artis

Sabacythere attalicata

S. rubra

S sp.

Paranotacythere (Unicosta) pseudoramulosa
P. (U.)solei

Cytherella perennis

Pamcypris terraefullonica

Cytheropteron pseudospinosum

C. laeve

C. spinosum

Tethysia bathonica

Vesticytherura costaeirregularis

V. scottia

V.grandipyga

V. paula

V. acostata

Caption: 1. England, 2. Holland, 3. France, 4. Poland, 5. Voronezh Region, 6. Orel Region.

the present study in the Lower Oxfordian of theMos-  cythere interrupta, Nophrecythere alata, and N. flexi-
cow Syneclisecoincideswiththeboundary betweenthe  costa. However, the upper boundary cannot be recog-
Callovian and Oxfordian stages, it may be traced in  nized beyond the Moscow Syneclise. Thus, the beds
both eastern and western Europe by the disappearance  with S attalicara-V. costaeirregularis may be used
of Infacytheredulcis, Parariscus octoporalis, Lopho-  withintheMoscow Synecliseonly.
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Table 10. Upper Oxfordian ostracode species common to the Moscow Syneclise (Kostroma Region) and coeval assemblages

of adjacent areas and Western Europe

Moscow Syneclise 1 2

3 4 5 6 7 8 9 10

Pontocyprella aureola
Vesticytherurapaula _
V.costaeirregularis +
Rubracea artis

Cytheropteronlaeve

Tethysiabathonica

Vesticytheruraacostata

Paranotacythere (Unicosta)pseudoramulosa
Exophthalmocythere pilosa

Caption: 1. England, 2. Holland, 3. France, 4. Poland, 5. Dnieper-Donets Depression, 6. northwestern plunge of the Donetsbasin, 7. VVoronezh

Region, 8. Ord Region, 9. Middle Volga Region, 10. Obshchii Syrt

In the Middle Oxfordian, ostracodes of the Moscow
Syneclise became more diverse taxonomically; at this
time, the greatest number of species, i.e, 20 species is
recorded. Seven species are known in Poland; six occur
in England and Holland; three occur in the Ordl Region;
and two occur, in the Voronezh Region and France.
Middle Oxfordian ostracodes have not been recorded in
Germany and the Kursk and Timan-Pechora regions.

The Middle Oxfordian ostracode assemblage of the
Moscow Syneclise has little in common with contem-
poraneous assemblages of England and the Voronezh
Region, i.e., only one shared species. There are no com-
mon forms with ostracodes of Holland, France, Poland,
and the Orel Region. Pontocyprella aureola (Voronezh
Region) and Nophrecythere catephracta (England)
show especialy wide ranges.

In the Upper Oxfordian, the diversity of ostracodes
from the Moscow Syneclise substantially decreased,
although in other regions, it remained at the same level
as in the Middle Oxfordian.

The maximum number of species (29) is recorded in
the Dnieper-Donets Depression; 17 species are known
in the northwestern margina region of the Donets Basin
and the Middle Volga Region; 12 occur in France; ten
occur in Holland; eight occur, in Poland; nine occur in
the Moscow Syneclise; five occur in both the Voronezh
Region and Obshchii Syrt; two occur in England; and
one species is known from the Ord Region. Upper
Oxfordian ostracodes have not been recorded in Ger-
many, Emba, and the Timan-Pechora Region.

From a comparison of the Upper Oxfordian ostracode
assemblage of the Moscow Syneclise with those of adja-
cent areas and west European countries, it is clear that
the former one is somewhat closer to assemblages of the
Dnieper-Donets Depression and the Middle Volga
Region, having two common species. It has one species
in common with ostracode assemblages of England, the
Voronezh Region, and Obshchii Syrt. With other regions,
it has no shared elements. The most widespread species
is Pontocyprella aureola (the Dnieper-Donets Depres-
sion and the Voronezh and Middle Volgaregions).

PALEONTOLOGICAL JOURNAL

4.2. Subdivison and Corréation
of the Callovian—Oxfordian of Western
and Eagtern Europe on the Basis of Ostracodes

An ostracode zonation of the Callovian of western
Europe was proposed by Bodergat (1997). On the basis
of ostracodes, the Lower Callovian is divided into two
zones (Table 11). The lower bicostata—escovillensis
Zone corresponds to the herveyi Ammonite Zone. The
lower boundary of this zone is defined by the occur-
rence of the index species Nodophtalmocythere bicos-
tata Dépéche and Micropneumatocythere escovillensis
Depeche. The upper cruciata—franconicaZone corre-
sponds to the koenigi and calloviense ammonite zones.
Its lower boundary is defined by the disappearance of
the index species of the lower zone and by the occur-
rence of the Lophocythere cruciatafranconica Lutzel
index species.

One odtracode zone, the scabra-interrupta inter-
rupta Zone, corresponding to thejason—lamberti zones
has been recognized in the Middle and Upper Calo-
vian. The lower boundary is defined by the occurrence
of the index species Lophocythere scabra Triebel and
L. interrupta interrupta Triebel. The upper half of the
coronatum Zone and the athleta and lamberti zones are
united into the calloveica Subzone by the time of the
appearance of the species Monoceratina calloveica
(Mand.).

Zona species that are used in Western Europe for
the Lower Callovian have not been recorded in Eastern
Europe; Lophocythere scabra and L, interrupta inter-
rupta, the zona species in the Middle and Upper Cal-
lovian, have aso been found in eastern Europe in the
Lower Callovian, and L. scabra is aso recorded in the
Lower Oxfordian. Therefore, these zones cannot be
recognized in eastern Europe in their original volume.

Nonetheless, the use of correlation of Calovian
deposits of western and eastern Europe based on
ammonites alows for the correlation between west
European ostracode zones and beds with ostracodes in
the centra regions of the Russian Plate, as was per-
2003
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Table 11. Ostracode zones, beds, and assemblages of Western and Eastern Europe
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formed in the present study. The cruciata-franconica
Zone of the upper beds of the Lower Callovian of west-
ern Europe correlates to the beds with P. wartae—P. re-
gularis established in the Voronezh Anteclise. The sca-
bra—interrupta interrupta Zone correlates to the beds
with P. (U.) stauropyga-G. legitima and beds with
/. dulcis of the Moscow Syneclise and the Voronezh
Anteclise (Table 11).

In the Oxfordian, Bodergat (1997) recognized ostra-
code zones in France only. The mariae Zone of the
Lower Oxfordian corresponds to the ocertlii Ostracode
Zone with its lower boundary defined by the appear-
ance of the index species Terquemula oertlii (Bizon).
The cordatum and plicatilis zones of the Lower-Mid-
dle Oxfordian correspond to the multipunctata Ostra-
code Zone with its lower boundary recognized by the
first occurrence of the index species Progonocythere
multipunctata Whatley. The transversarium and cautis-
nigrae zones of the Middle and Upper Oxfordian corre-
spond to the minuta Ostracode Zone recognized by the
time of occurrence of the index species Schuleridea
minuta Donze. Its upper limit is additionally stressed
by the appearance of four species characteristic of the
next ostracode zone of pulchra pulchra-postrotunda.
The latter comprises the rest of the section that corre-
sponds to the pseudocor data Ammonite Zone. The pul-
chra pulchra-postrotunda Zone is recognized by the
first occurrence of the species Macrodentina (P.) pul-
chra pulchra (Schmidt) and Galliaecytheridea postro-
tunda Oertli and by the time of occurrence of the spe-
cies Macrodentina (M.) tenuistriata Malz and Verno-
niella sequana Oertli.

Since the index species of ostracode zones of the
Oxfordian of France have not been found in eastern
Europe, these zones cannot be traced within the studied
territory. However, similarly to the Callovian strata, the
ostracode beds of the Moscow Syneclise may be corre-
lated with the French zones. Thus, the beds with
S attalicata-V. costaeirregularis of the Lower Oxfor-
dian correspond to the oertlii Zone and the lower part
of the multipunctata Zone. The beds with P. (U.) solei
of the Middle Oxfordian correspond to the upper part of
the multipunctata Zone and the lower part of the minuta
Zore.

Ostracode zones had never been recognized in the
Callovian and Oxfordian of Russia. For the first time,
beds with ostracodes within the interval in question
were defined by Kolpenskaya (1995, 1999) in undi-
vided Lower-Middle Oxfordian deposits of the Volga
Region near Kostroma. In the Makar’ev-yuzhnyt sec-
tion, she recognized beds with Sabacythere nikiforo-
vae. The ostracode assemblage from these beds
includes a small number of forms and consists of three
species, Exophthalmocythere fuhrbergensis Steghaus,
Vesticytherura paula, and Pontocyprella aureola, in
addition to the index species. We did not find the index
species in the Kostroma Region. Two other species,
P. aureola and V. paula, present in assemblages from
the beds with S attalicata-V. costaeirregularis of the
Lower Oxfordian and P. (U.) solei of the Middle Oxfor-
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dian. Stratigraphically, thebedswith 5. nikiforovae cor-
respond to the beds with 5. attalicata-V. costaeirregu-
larisand with P. (U.) solei, which were proposed in the
present study for the Lower and Middle Oxfordian of
the Moscow Syneclise.

Beds with ostracodes were not recognized by Liibi-
mova (1955b) on the basis of ostracodes from theVolga
Region; however, ostracode assemblages of the Lower,
Middle, and Upper Cdlovian and Lower and Upper
Oxfordian were described in detail and correlated with
the ammonite zones. On the basis of characteristics
provided by Liibimova, we demonstrated them in Table
11 and correlated them with the beds proposed in the
present study. We proposed formal names of ostracode
assemblages from the Volga Region.

Beds with P. wartae-P. regularis of the Voronezh
Anteclise correspond to the assemblage with Palaeo-
cytheridea cinicinnusa and Pyrocytheridea pergra-
phica recognized in the Lower Callovian of the Middle .
Volga Region. However, only one species, Nophre-
cythere catephracta, are shared by these assemblages.

Beds with P. (U.) stauropyga-G. legitima from the
Middle Callovian of the centra regions of the Russian
Plate correspond to the assemblage with Paracypris
bellula and Patellacythere faceta of the Middle Volga
Region, sharing with the latter the species Nophre-
cythere catephracta, Lophocythere karpinskii, Schuleri-
dea translucida, Pontocyprella aureola, Rubracea
artis, Fuhrbergiella archangelskii, Cytheropteron Spi-
nosum, and Vesticytherurapaula.

Beds with /. dulcis of the Moscow Syneclise corre-
spond to the assemblage with /nfacytheredulcis and
Palaeocytheridea descripta; common Species are
Nophrecythere catephracta, Fuhrbergiella archangel-
skii, Infacytheredulcis, Sabacythereattalicata, S. rubra,
Pontocyprella aureola, and Cytheropteron spinosum.

Beds with S attalicata-V. costaeirregularis and
P. (U.)solei of the Moscow Syneclise correspond to the
assemblage  with  Pontocypris arcuata—Paracypris
acuta; common species are Pontocyprella aureola
Liib., Cytheropteron spinosum Liib., Vesticytherura
paula Liib., Sabacythere attalicata (Mand.), S. rubra
(Mand.), and Nophrecythere catephracta (Mand.).

Ostracode assemblages of the Lower, Middle, and
Upper Callovian and Lower and Upper Oxfordian are
aso known in Ukraine, i.e, the Dnieper-Donets
Depression and the northwestern marginal region of the
Donets Basin (Permyakova, 1975b, 1978). Using their
description, we gave them formal names and depicted
them in the summary table (Table 11).

The assemblage with Pleurocythere juvenes and
Fuhrbergiella nikitini from the Lower Callovian of
Ukraine corresponds to the beds with P. wartae-P. re-
gularis established in the VV oronezh Anteclise. Common
species are Praeschuleridea wartae, Parariscus octo-
poralis, Pleurocythere juvenes, P. regularis, Lopho-
cytherescabra, L. interrupta, Nophrecythere catephra-
cta, and N. flexicosta.

The Ukrainian Middle Callovian Ostracode Assem-
blage with Paracypris bellula and Fuhrbergiella ar-
2003
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changelskii corresponds to the beds with P. (U.) stauro-
pyga-G. legitima of the central regions of the Russian
Plate. Common species are Fuhrbergiella archangel-
skii, Fastigatocythere rugosa, Nophrecythere flexi-
costa, N. catephracta, Lophocythere scabra, L. karpin-
skii, Praeschuleridea wartae, Schuleridea translucida,
Cytheropteronspinosum, and Vesticytherurcpaula.

The assamblage with Infacythere dulcis in the
Upper Cadlovian of Ukraine corresponds to the beds
with /. dulcis of the Moscow Syneclise. Common spe-
cies are Infacythere dulcis, Parariscus octoporalis,
Fastigatocythere rugosa, Procytherura tenuicostata,
Lophocythere interrupta, L. karpinskii, Fuhrbergiella
archangelskii, and Nophrecythere catephracta.

The ostracode assemblage with Paracypris acris
Oertli and Patellacythere aliena (Liib.) from the
Lower-Middle Oxfordian of Ukraine corresponds to
the beds with S attalicata-V. costaeirregularis, and
P. (U.) solei of the Moscow Syneclise. Common spe-
cies are Patellacythere nescia, Nophrecythere cate-
phracta, Pontocyprella aureola, Sabacythere attali-
cata, and Rubracea artis.

In the Timan-Pechora Region, Lev established
ostracode assemblages in the Lower, Middle, and
Upper Callovian and defined the index species (Lev and
Kravets, 1982). The age of embedding rocks was iden-
tified by foraminifers. On the basis of descriptionsfrom
that work, we show these assemblages as well.

Ostracodes of the beds with P. wartae—P. regularis
from the Voronezh Anteclise correspond to the assem-
blage with Camptocythere muricata and C. laciniosa.
Ten species are indicated for this assemblage, although
there are no Spedies in common with ostracodes from
the Voronezh Anteclise.

The assemblage of the beds with P. (U.) stauro-
pyga~G. legitima of the central regions of the Russian
Plate corresponds to the assemblage with Campto-
cythere aff. scrobiculata and Orthonotacythere aff.
schweyeri, differing fromthe latter by the occurrence of
these two species only. There are no species which are
in common with Centra Russa

The assemblage from the beds with /. dulcis corre-
sponds to the assemblage with Sabacythere rubra,
S attalicata, and Fuhrbergiella archangelskii, which
includes 14 species. Only index species are shared.

CHAPTER 5. OSTRACODE
PALEOBIOGEOGRAPHY OF THE CALLOVIAN
AND OXFORDIAN OF EUROPE

5.1. Paleobiogeography of the Callovian
and Oxfordian Seas of Western and Eastern Europe

Paleobiogeography studies the patterns and causes
of the spatid distribution of various organisms and their
assemblages during certain time intervals (Ochev et al.,
1995). There are two main approaches to this study. The
biochorological approach includes the study of the geo-
graphic ranges of individua taxa, compilation and
comparison of the schematic maps of their aredls, gen-
Vol. 37

PALEONTOLOGICAL JOURNAL Suppl. 2

S151

erdization of the areds (coareds) of individua taxa
that form certain assemblages, and delineation of the
aress of these assemblages. The ecological approach
means recognition of regions differing in environment
conditions and the faunal assemblages characteristic of
these regions on the basis of the climatic, biofacial, and
landscape methods.

The main typological unit of paleobiogeography is a
biochore. The nomenclature of biochores is not
unequivocal. However, the majority of paleozoologists
accept the hierarchy that includes reams, regions, sub-
regions, and provinces. The term region is used freely.
The endemic taxa of a realm are usually orders and,
more rarely, classes or subclasses; those of regions are
families and subfamilies; endemic taxa of subregions
are subfamilies and genera; and those of provinces are
species and subspecies (Makridin and Meyen, 1988).

The largest biochore of the climatic zonation is a
zone. The analysis of many groups of Mesozoic inver-
tebrates (Saks et al., 1971)has shownthat inthe Middle
Jurassic sees of the northern hemisphere the Bored
pal eobiogeographica zone appeared in addition to the
Tethyan zone.

On the basis of the Middle Jurassc ammonite
assemblages studied in Boredal basins, the Bored zone
has been divided into three independent paeozoogeo-
graphical regions: Arctic, Boreal-Atlantic, and Bored-
Pacific.

In the second hdf of the early Calovian, northwest-
ern and eastern Europe formed the Boreal-Atlantic
paeobiogeographica region, which was delineated on
the basis of characteristic ammonite genera. This
region is subdivided into the western European
(England, northwestern France, Poland, and Badltic
Region) and eastern European (central regions) prov-
inces. During the first haf of the early Callovian, the
central regions of the Russian Plate belonged to the
North Siberian Province of the Arctic Region (Saks
e al., 1971; Mdeding, 1994).

Using areal-genetic and typological paleobiogeo-
graphical criterig, the entire diversity of Jurassic fora-
minifer assemblages was brought to three main group-
ings, which characterize the largest biochores, regions
or zones. In the Boreal-Atlantic Region, the nodosa
riid—epistominid type, characterized by the absence of
larger foraminifers with a complex inner structure, is
clearly defined (Basov, 1974, 1991). Kuznetsova (1979)
aso subdivided the Borea Zone into the Arctic and
Bored-Atlantic regions, within which she placed the
North Shberian, Greenlandian-Khatangian, Chukot-
Canadian, eastern European, and western European
provinces.

The paleobiogeography of the Jurassic of the Rus-
san Plae was thoroughly discussed in a book by
Sazonovaand Sazonov (1967), and the dynamics of the
biota in the Callovian sea of the Russan Plate were
comprehensively treated in recent papers by Yanin
(1998, 1999).

Benthic ostracodes are closely connected with a
benthic environment; hence, their advantageous use for
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pal eobiogeographic reconstructions. Of recent papers
published in Russian, those devoted to the Jurassic for-
aminifers and odtracodes of Syria (Kuznetsova and
Dobrova, 1995, 1997) provide a good example.

Regrettably, no speciad paeobiogeographic research
on ostracodes of the Russian Plate has been undertaken.
In the present work, we make an attempt to analyze the
geographic distribution of ostracodes in the centra
regions of the Russian Plate and to apply statistics to
obtain an ostracode zonation of the Callovian—Oxford-
ian basin in Europe. AR

52. Characterigtic Features of the Geographic
Distribution of Ostracodes in the Callovian
and Oxfordian of Central Russa

A comparison made between lists of ostracodes
from different sections shows some interesting features
in the distribution of certain species and their assem-
blages. These features were apparently caused by some
pal eogeographical features. The most striking feature is
acomplete absence from the central regions of the Rus-
dan Plate of representatives of thermophilic families
Bairdiidae, known in Poland and Ukraine, and Polyco-
pidae, known in England and the Dnieper-Donets
Depression. Therefore, one may make a conclusion
about arelatively low water temperature and isolation
of the Centra Russia Basin in the Callovian and Oxfor-
dian. Second, the thermophilic family Cytherellidae
was aso evi dently depressed. Rare finds of two species
of the genus Cytherella in the upper Calovian of the
Moscow and Ryazan regions, their complete absence
from the lower Oxfordian, and the regppearance of one
of these species in the middle Oxfordian argue in favor
of acooler environment in the Oxfordian in contrast to
the Callovian. This conclusion is supported by data on
isotopic analysis of the oxygen from belemnite rostra,
which show a considerable decrease (by 4-5°C) in
water temperature by the beglnnlng of the Oxfordian
(Smirnovaet al., 1999)

A number of species widely distributed within the
studied territory may be recognized (see Appendix 2):
Galliaecytheridea legitima from the middle-upper
Cdlovian of the Kostroma and Moscow regions and
Mordoviaand fromthe Kursk Region in which it is par-
ticularly abundant, Schuleridea tranducida from the
middle-upper Callovian of the Kostroma and Ryazan
regions and Mordovia, Fastigatocythere rugosa from
the middle-upper Callovian of the Moscow and Ryazan
regions and Mordovia, Lophocythere scabra from the
Cdlovian of the Ryazan and Kursk regions and Mor-
dovia, L. karpinskii from the middle-upper Cdlovian
of the Kostroma, Moscow, Ryazan, and Kursk regions,
Sabacythere attalicata from the upper Callovian—mid-
dle Oxfordian of the Kostroma, Moscow, and Ryazan
regions, Vesticytherurapaula from the middle Callov-
ian-upper Oxfordian of the Kostroma, Ryazan, Mos-
cow, and Kursk regions, V. costaeirregularis from the
middle Callovian—upper Oxfordian of the Kostroma,
Ryazan, and Moscow regions, V. grandipygafrom the
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middle Callovian—~middle Oxfordian of the Kostroma,
Moscow, and Kursk regions and Mordovia, V. acostata
from the upper Cdlovian-upper Oxfordian of the Kos-
troma, Moscow, and Ryazan regions, Tethysia
bathonica from the middle Callovian-upper Oxfordian
of the Kostroma and Moscow regions and Mordovia,
and Paranotacythere (Unicosta) pseudoramulosa from
the middle Cdlovian-upper Oxfordian of the Kos
troma, Ryazan, and M oscow regions.

The only ubiquitous species is Nophrecythere cate-
phracta from the lower Callovian-middle Oxfordian.

Such species as Paranotacythere (Unicosta) stauro-
pyga, Oligocythereis kostytschevkaensis, and Galliae-
cytheridea spinosa from the middle Calovian and
Patellacythere nescia from the middle Oxfordian are
restricted within the studied territory to the Kostroma
Region. Nophrecythere alata, Palaeocytheridea bacu-
lumbajula, Vesticytherurarectodorsalis, Pontocyprella
vescusa, Paracypris lubrica, Ljubimovella sp., and
Patellacythere trepti from the upper Callovian, Saba-
cythere rubra from the upper Calovian-middie Oxfor-
dian, and Paranotacythere (Unicosta) solei from the
middle Oxfordian are restricted to the Moscow Region.
Pontocypris arcuata from the middle Calovian and
Procytherura tenuicostatafrom the upper Callovian are
restricted to the Ryazan Region. Pleurocythere regu-
laris, P. juvenes, and Praeschuleridea wartae are
known only from the lower-middie Calovian of the
Kursk Region.

In the Kostroma Region the Callovian and Oxford-
ian deposits are the poorest in ostracodes, and, in con-
trast to other regions, the species diversity, which was
very low in the Calovian, showed an increase in the
Oxfordian. These data support the conclusion that the
Cadlovian of the Kostroma Region was characterized by
shdlow, near-shore conditions, which gradually gave
way to a deeper-water environment in the Oxfordian;
the latter is supported by the appearance of planktonic
foraminifers (Gorbachik and Kuznetsova, 1997). Any-
way, the Oxfordian basin appears to be shallower than
those of the Moscow and Ryazan regions, in which the
abundance of ostracode shells and vaves abruptly
decreased in the Oxfordian.

The comparison demonstrates the closest similarity
between ostracode assemblages of the Moscow and
Ryazan regions. Apparently, very similar conditions
existed in these regions and there were no barriers
between them. Decreased thickness and the condensa
tion of ostracode shells in Peski explain, in my opinion,
the fact that the ostracode assemblage of the Peski sec-
tion (Moscow Region) turned out to be more represen-
tative than those of the Zmeinka and Mikhail ovtsement
sections (Ryazan Region).

5.3. Ogtracode Paleobiogeography of the Callovian
and Oxfordian Sea Basins of Europe

All available data on the Callovian and Oxfordian
ostracodes of both eastern and western Europe have
been summarized to make a more complete paleobio-
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geographic anadyds. All locdities are grouped into
21 regions. The total list includes more than 200 spe-
cies (see Appendix 1). Currently, there are various sta-
tistical methods for treating large data arrays. In the
Russian literature, the comparative analysis of animal
groupings is usualy made using coefficients of faunis-
tic smilarity. Jaccard and SOrensen's paired coeffi-
cients are the most popular indices. They may be pre-
sented both in proportions and in percents. A number of
approaches to further analysis and comparison of these
paired indices has been devel oped. The Jaccard formula
is more useful, since it yields indices that directly
reflect similarity, whereas Sgrensen’s formulagivesrel-
ative vaues (Chernov, 1975). That is why we have cho-
sen the Jaccard formulafor analyzing lists of ostracode
Species.

Above, the Calovian and Oxfordian ostracode
assemblages of the central regions of the Russian Plate
were compared with the assemblages of adjacent areas
and western European countries in order to show differ-
ences and similarities that existed between them at dif-
ferent times. Then, we made an attempt to apply datis-
ticad methods to the lists of ostracode species of eastern
and western Europe at the substage level. However, this
approach failed because of the striking nonuniformity
in data on different regions. Therefore, to eliminate an
error of satistical treatment, we decided to use the lists
of ostracode species combined at the stage levdl.

In order to assess the similarity of each pair of
21 regions, the Jaccard coefficient was calculated from
the formula: Z = C/N;+ N, — C,where Z is the Jaccard
coefficient of amilarity, C is the number of species
shared between two regions, and N, and N, are the
numbers of species in the first and second regions,
respectively. On the bads of cdculated coefficients, a
matrix of differences was compiled to be processed by
the STATISTICA program package using cluster anal-
ysis. This treatment yielded two dendrograms. The first
dendrogram, which includes dl regions divided into
three clusters, i.e, the Emba Region (Kazakhstan), the
Timan—Pechora Region, and the third cluster that
includes al the other regions of eastern and western
Europe, is of no use for the analysis of relationships
between the regions belonging to the third cluster. The
second dendrogram was calculated without the Emba
and the Timan-Pechora regions since their ostracode
composition is markedly different from al the other
regions (Fig. 16).

This dendrogram dlows recognition of ten ostra-
code regions within the basin of the Borea Province
that existed in Europe in the Callovian and Oxfordian

(Fig. 17).

The fird region was stuated within the territory of
Germany, Poland, Ukraine (northwestern margina
areas of the Donets Basin, the Dnieper-Donets Depres-
son), and Russia (the Kursk and Voronezh regions).
It coincides with thelatitudinal strait that connected the
seas of western and eastern Europe. This drait provided
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the eas est exchange of ostracode faunas. The degree of
divergence (dd) between ostracodes of al these areas is
1.12. The closest ostracode assemblages are those of the
Voronezh Region and Germany (Z = 0.467, dd = 0.82);
the ostracode assemblage of the Kursk Region is some-
what moredistant (Z=0.214, dd = 1.06). Themost typ-
icd genera are Nophrecythere, Galliaecytheridea,
Lophocythere, and Pleurocythere (Table 12).

The second region includes the Orel Region and
Mordovia (Z = 0.267, dd = 1.06), which are the closest
to the first region (dd with the first region is 1.14). The
most abundant ostracodes are representatives of the
genera Schuleridea, Vesticytherura, Cytheropteron, and
Lophocythere.

The third region encompasses the territory of the
Moscow, Ryazan, and Kostromaregions. The degree of
divergence with both the first and second regions is
1.16. The commonest are representatives of the genera
Lophocythere, Vesticytherura, and Sabacythere.

The fourth region includes the Middle Volga Region
(dd = 1.12). The similarity between this and the above
regions is much smaler (dd = 1.24). The number of
endemic species greatly increases in the sections of the
Volga Region near Ulyanovsk, Saratov, Tatarstan, and
the Samara Bend (Samarskaya Luka). The typica gen-
era are Palaeocytheridea, Fuhrbergiella, and Vesti-
cytherura.

The fifth region lies within the Obshchii Syrt. Its
ostracode assemblage is so distinctive that the degree of
divergence between this and the above assemblages is
very high (dd = 1.27). The most abundant genera are
Terquemula, Nophrecythere, and Balowella.

The sixth region lies as far West as England, where
the number of endemics is the same as on the Obshchii
Syrt (dd= 1.27). Thisisthe only region where Pseudo-
perissocytheridea, Argilloecia, Pedicythere, and Gla-
bellacythere dominate.

The seventh and the eighth regions were situated in
the west of the paeobasin, within the territory of
France and Holland; they differ greatly from the above
regions (dd = 1.32). These regions are characterized by
the presence of Vernoniella and Macrodentina. Addi-
tionaly, species of the genera Nodophtalmocythere,
Polydentina, and Micropneumatocythere have been
found in France, and species of the genus Eripleura
have been found in Holland.

Ostracode assemblages in western Kazakhstan (the
Emba Region) and the Timan-Pechora Region ae
completely different. In both cases, the degree of diver-
gence between them and the above regions is about 70.
We recognize the ninth region for western Kazakhstan
and the tenth region for the Timan-Pechora Region.
Species of the genera Camptocythere, Pyrocytheridea,
and Orthonotacythere ae most characteristic of the
Timan-Pechora Region, and species of the genus Ter-
guemula are characteristic of western Kazakhstan. The
connection of these parts of the basin to the main water
area appears to be greatly hindered.
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Table 12. Distribution of ostracode generain the Cadlovian and Oxfordian of Europe

Region 1] 2]3]4]5]6s 14 16| 17 | 18 | 192021
Family Polycopidae Sars, 1865
Polycope + +
Family Cytherellidee Sars, 1866
Cytherella + ]+ + ]+
Cytherelloidea + +
Family Bairdiidae Sars, 1887
Bairdia ¥
Cardobairdia s
Family Paracyprididae Sars, \ 923
Paracypris + + + | + + +
Family Pontocyprididae Sars, 1923
Pontocypris +
Pontocyprella + |+ + +
Argilloecia ¥
Protoargilloecia &
Family Macrocyprididae G. Miiller, 1912 -
Macrocypris +
Family Bythocytheridae Sars, 1926
Bythocythere + )+ +
Bythoceratina +
Patellacythere + N e +
Family Cytherideidae Sars, 1925
Galliaecytheridea |+ + |+ + +
Vernoniella + |+
Ljubimovella
Family Loxoconchidae Sars, 1925
Mandelstamia + + +
Family Cytheruridae G. Miiller, 1894
Metacytheropteron - + +
Cytheropteron 2 + + i +|+
Eocytheropteron + |+
Parariscus + |+ + + )
Procytherura + +
Orthonotacythere + N
Vesticytherura + + + L I B
Paranotacythere (Unicosta)
Pseudohutsonia S B +
Balowella + + W+
Eripleura +

PEIS

VAONVSHL
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Table 12. (Contd.)

Region 1T2[3[4]5]6|7]s8s]o[w[nfj2[3[14]B]16]17][8]1O[20]21
Family Schulerideidae Mandelstam, 1959
Praeschuleridea + + + +
Schuleridea
Eudachacythere +
Family Pleurocytheridae Mandelstam, 1960
Pleurocythere + )+ + ]+ +
Sabacythere + + |+
Palaeocytheridea + + |+ |+ ]+ + + + |+ ]+ +
Progonocythere + + |+
Family Neurocytherldae Griindel, 1975
Fuhrbergiella + |+
Lophocythere . + |t
Platylophocythere ;
Terquemula
Nophrecythere g p + |+
Infacythere + + + |+ +
Family Progonocytheridae Sylvater-Bradley, 1948
Fastlgatocythere : + + +i + +
Macrodentina +
Glabellacythere _ TN e + +
Pseudoperissocytheridea ' +
Polydentina
Micropneumatocy there
Procytheridea
“Procytheridea”
Camptocythere +
Family Eucytheridae Puri, 1954
Pyrocytheridea + +
Family Trachyleberididae Sylvester-Bradley, 1948
Tethysia L I
Oligocythereis .
Exophthalmocythere ; L +
Nodophthalmocythere ) b
Family Paracytherideidae Puri, 1957
Pedicythere +
Family Judahellidae Sohn, 1968
Trachycythere +
Genus not included in system due to lack of information
Rubracea + + |+ + + | + +

Regions: 1. England and Scotland, 2. Holland, 3. France, 4. Germany, 5. Poland, 6. Dnieper-Donets Depression, 7. northwestern margina areas of the Donets Basin, 8. Voronezh Region,

9. Ordl Region, 10. Kursk Region, 11. Ryazan Region, 12. Moscow Region, 13. Kostroma Region, 14. Mordovia, 15. Tatarstan, 16. Volga Region near Ulyanovsk, 17. Samarskaya Luka,
18. Saratov Region, 19. Obshchii Syrt, 20. Emba Region, 21. Timan-Pechora Region.

+
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+
+
+
+
+
+
+
+
+
+
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Dnieper:

Fig. 16. Tree diagram for 19 variables; single linkage; enclidean distances.

(1) Germany, Poland, Ukraine, Russia (Kursk and
Voronezh regions), (2) Orel Region and Mordovia,
(3) Moscow, Ryazan, and Kostroma regions,

{(4) Middle Volga Region, (5) Obshchii Syrt,

(6) England, (7) France, (8) Holland, (9) Western
Kazakhstan (Emba Region), (10) Timan-Pechora Region

Fig. 17. Europe zonation in the Callovian—Oxfordian on the basis of ostracodes.
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CHAPTER 6. DESCRIPTIONS
OF THE CALLOVIAN AND OXFORDIAN
OSTRACODES OF THE MOSCOW SYNECLISE

CLASS OSTRACODA LATREILLE, 1802
Order Platycopida Sars, 1865
Superfamily Cytherellacea Sars, 1865
Family Cytherellidae Sars, 1865
Subfamily Cytherellinae Sars, 1865
Genus Cytherella Jones, 1849

Cytherella: Mandelstam, 1949, p. 263; Lubimova, 1955b,
p. 104; Suzin, 1956, p. 159; Mandelstam and Polenova, 1960,
p. 334; Reyment, 1961, p. 382; Sheremeta, 1969, p. 40; Nikolaeva,
1989, p. 86; Kaever et al., 1994, p. 71; and Nikolaevaand Andreev,
1999a, p. 21.

Type species. Cytherina ovata Roemer, 1841;
Cenomanian of northwestern Germany.

Diagnosis. Shdl medium-sized, ovoid, dliptic,
or rounded quadrate, thinner at anterior and thicker at
posterior end. Right valve larger than left valve,
embracing latter along entire margin or aong dorsal
and ventral margins. Anterior and posterior ends arcu-
ately rounded. Posterior end often lower than anterior
end. Dorsal and ventral edges straight, convex, or con-
cave. Dorsal edge more sharply sloping toward poste-
rior end than ventral edge. Valves smooth, pitted, or cel-
lular, sometimes with terminal spines. Pore-canal zone
narrow, with numerous short, straight, thin pore cands.
Hinge smple; consisting of circular ridge in left valve
and matching distinct groove in right valve.

Composition. Morethan 600 species.

Comparison. From the genus Cytherelloidea
Alexander, 1929, similar in genera shape and the struc-
ture of the hinge, it differsin having smooth valves.

Occurrence. Triassic-Recent; worldwide.

Cytherella oblonga Permyakova, 1969
& Plate 1, figs 1-6
Cytherella oblonga: Permyakova, 1969, p. 34, pl. 1, fig. 1; Pyat-

kova and Permyakova, 1978, p. 122, pl. 44, fig. 4; and Gerasimov
etal., 1996,pl. 3,fig. 1.

Cytherella recta: Brand, 1990, p. 145, pl. 1, fig. 8; Olempska
and Btaszyk, 2001, p. 555, figs. 1A-1F.

Holotype IGNAN UKrSSR, no. 16-1,left valve;
Kharkov Region, the town of Lozovaya; Bajocian,
garantiana Zone.

Description. The shdl is rounded rectangular,
elongated, and wesakly convex. The right vave is
dightly larger than the left valve, embracing the latter
along the dorsal and ventral edges only, the overlapping
is not visible at the ends. The anterior end is high, flat-
tened along its margin. The posterior end is lower than
the anterior end, evenly rounded, sloping in the dorsal
area. The dorsal edge is weakly convex in the posterior
half, forming a distinct bend in the middle of the con-
vexity, and fusing with the anterior and posterior edges
smoothly. The ventral edge is paralel to the dorsa
edge, weakly concaveinthemiddlepart, and fuseswith
the anterior and posterior edges smoothly. The maximum
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length of the shell is a the mid-height, the maximum
height is in the middle of the valve, and the maximum
width is at the posterior end. In the dorsal haf of the
shell, a shallow subvertical groove is developed in the
middle part of the lateral face of the valve. The valve sur-
face is smooth or, more rarely, has fine pores.

Measurements (mm): _
Width

Specimen no. Length Height
4843-75 071 0.36 0.30
4843-74 0.67 0.34 0.26
4843-169 050 0.26 0.23
4843-30 043 0.22 0.22

Variability. The height of the posterior end
dightly varieswith the dope of the posterior edgein the
dorsal part.

Comparison. From C. nota Lubimova, 1955
from the middle Volgian Substage (panderiZone) of
the Middle Volga Region and the Obshchii Syrt (Lubi-
mova, 1955b, p. 106, pl. 13, fig. 1), it differs in the
broader posterior end of the shell, in the flattening
developed along the anterior margin, and in the pres-
ence of a groove in the dorsal half of the valve. From
forms described as C. limpida Btaszyk, 1967 from the
upper Bajocian (niortense and garantiana zones) of the
Dnieper-Donets Depression (Pyatkova and Permiako-
va, 1978, p. 122, pl. 44, fig. 5), it differs in the much
higher posterior end of the shell and in the posterior
edge less doping in the dorsal part. From true C. lim-
pida from the upper Bajocian-Bathonian of Poland
(Btaszyk, 1967, p. 13, pl. 1, figs. 2-13, pl. 2, fig. 12;
Bielecka et al., 1983, p. 168, pl. 65, fig. 2), it differsin
the much lower posterior end of the shell. From the spe-
cies identified as C. fullonica Jones et Sherborn, 1888
from the Callovian and Oxfordian of England (What-
ley, 1970,p. 313, pl. 1, figs. 12-14, 16, 18), it differsin
the lower posterior end of the shell.

Occurrence. Theupper Callovian of Poland, the
upper Bathonian of Germany, the upper Bajocian of the
Dnieper-Donets Depression and the margina areas of
the Donets Basin, and the upper Calovian of the Rya-
zan and Moscow regions.

Material Twelvewell-preserved valvesfromthe
upper Calovian (lamberti Zone) of the Zmeinka sec-
tion, 30 well-preserved valvesfrom theupper Callovian
(Epistomina elschankaensis—Lenticulina tumida Zone)
of the Mikhailovtsement section, and 24 well-preserved
vaves from the upper Callovian (lamberti Zone) of the
Peski section.

Cytherellaperennis Btaszyk, 1967
Plate 1, figs 7-9
Cytherella perennis: Btaszyk, 1967, p. 16, pl. 2, figs. 1-11,
pl. 3, figs. 6 and 7; Bieleckaet al., 1988, p. 169, pl. 65, fig. 3; Pyat-
kova and Permyakova, 1978, p. 122, pl. 45, fig. 1; and Gerasimov
etal., 199, pl. 3, figs. 2 and 3.

Holotype. ZPAL 0.IV/25, complete shdll;
Poland, Jaworznik; upper Bathonian, morrisi Zone.

2003



TESAKOVA

PALEONTOLOGICAL JOURNAL  Vol. 37 Suppl. 2 2003




CALLOVI AN AND OXFCRDI AN OSTRACODES FROMTHE CENTRAL REGQ ON

Description. The shdl is rounded rectangular,
elongated, evenly high, and weakly convex. The right
valveis dightly larger than the left valve, embracing the
latter along its entire margin except for the anterior end.
The anterior and posterior ends are equally high. The
anterior end is flattened along its margin. The dorsal
margin is gtraight, fusing smoothly with the anterior
and posterior marginsin the right valve and fusing at an
obtuse angle with the anterior margin in the left valve.
The ventral margin is parallel to the dorsal margin. The
maximum length is at the mid-height of the valve, the
maximum width isin its posterior third. A shallow sub-
vertical groove is developed at the midiength in its dor-
sd half. The valve surface is smooth.

M easurements (mm):

Specimenno. Length Height Width
4843-264 0.63 038 024
4843-60 0.53 027 022
4843-92 0.66 037 027

Variability. The height of the posterior end is
dlightly variable.

Comparison. From forms described as C. col-
lapsa Grekoff, 1963 from the middle Callovian of the
Dnieper-Donets  Depression (Pyatkova and Permya
kova, 1978, p. 122, pl. 44, rig. 3), it differs in the shal-
lower and less distinct transverse groove on the valves,
from C. tortuosa Lubimova, 1955 from the lower Vol-
gian Substage (nikitini Zone) of the Ulyanovsk Region
(Lubimova, 1955b, p. 110, pl. 13, fig. 2), in the straight
dorsal margin.

Occurrence. The upper Bajocian and the Batho-
nian of Poland, the upper Bgjocian of the Dnieper-
Donets Depression, the middlie Oxfordian of the Mos
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cow Region, and the middle and upper Callovian of the
Ryazan Region.

Material. Twenty-two varioudy preserved
valves from the upper Calovian (lamberti Zone) of the
Zmeinka section, 12 satisfactorily preserved valves
from the upper Calovian (Epistominaelschankaensis—
Lenticulina tumida Zone) and 6 well-preserved valves
from the middlie Calovian (coronatum Zone) of the
Mikhailovtsement section, and 14 varioudy preserved
valves from the middle Oxfordian (Ophthalmidium
strumosum—Lenticulina brestica Zone) of the Peski
section.

Order Podocopida Sars, 1865
Suborder Cypridocopina Jones in Chapman, 1901
Superfamily Cypridacea Baird, 1845
Family Pontocyprididae G. Miiller, 1894
Subfamily Pontocypridinae G. Miiller, 1894
Genus Pontocyprella Mandelstam, 1955

Pontocyprella: Lubimova, 1955b, p. 19; Mandelstam et al,
1956, p. 106; Liibimova et al, 1960, p. 349; Swain, 1961, p. 246;
Mandelstam and Shneider, 1963, p. 61; and Neustrueva ef al., 1999,
p- 3L

Type species. Bairdia harrissiana Jones, 1949;

Turonian of England.

Diagnosis. Shdl medium-sized, rounded rec-
tangular. Left valve narrowly embracing right valve
along its entire margin. Anterior end of shell high, gen-
tly rounded. Posterior end of shell low, beveled in the
dorsal part, occasionally cuspidate ventrally. Dorsal
edge weakly convex. Ventrd edge concave. Outer sur-
face of valve smooth. Pore-cand zone wide, with
densely spaced straight pore canals. Inner duplicature
dightly visible at anterior end. Hinge adont, smple,

ExplanationofPlatel ;

Figs. 1-6. Cytherella oblonga Permyakova: (1) no. 4843-75, |eft valve of female, lateral view, x70; (4) no. 4843-74, right valve of
female, lateral view, x70; sample 94-2, Ryazan Region, Zmeinka, upper Callovian, lamberti Zong; (2) no. 4843-169, | eft valve of
male, lateral view, x100; (3) no. 4843-30, right valve of male, lateral view, x100; sample Pyum-22, middle Oxfordian, O. strumo-
sum—L. brestica Zone; (5) no. 4843-159, | eft valve of male, lateral view, x80; (6) no. 4843-350, complete male shell, dorsal view,
X70; samplePyum-8, upper Callovian, lamberti Zone, Moscow Region, Peski.

Figs. 7-9. Cytherellaperennis Btaszyk: (7) no. 4843-92, right valve of male, | ateral view, Ryazan Region, Zmeinka, sample 94-4,
upper Callovian, lamberti Zone, x70; (8) no. 4843-60, right valve of female, lateral view, Moscow Region, Peski, sasmplePyum-3,
upper Callovian, lambertiZone, x90; (9) no. 4843-264, right valveof male, | ateral view, Ryazan Region, Mikhailovtsement, sample

94-22, middleCallovian, coronatumZone.

Figs. 10-14. Pontocyprella aureola Lubimova: (10) no. 4843-291, left valve, lateral view, x115; (11) no. 4843-293, right valve,
lateral view, x85; (12) no. 4843-281, right val ve, inner view, x130; Mordovia, Troshkov vrag, sample96-4, middleCallovian, coro-
natum Zone; (13) no. 4843-228, right valve, lateral view, Yartsevo, sample 95-22, middle Oxfordian, O. strumosum-L. brestica
Zone, xIOO; (14) no. 4843-252, right valve, inner view, Kostroma Region, Makar'ev-yuzhnyi, sample 95-8, lower Oxfordian,

O. sagittum—E. volgensis Zone, X75.

Fig. 15. Pontocyprellavescusa L ubimova, no. 4843-283, right valve, lateral view; Mordovia, Troshkov vrag, sample96-4, middle

Cdllovian, coronatum Zone, x|00.

Fig. 16. Pontocyprisarcuata Lubimova, no. 4843-270, |eft valve, lateral view; Ryazan Region, Mikhail ovtsement, sample 94-22,

middle Calovian, coronatum Zone, x100.

Fig. 17. Paracyprislubrica Lubimova, no. 4843-166, | eft valve, lateral view; Moscow Region, Peski, sample Pyum-8, upper Call-

ovian, lamberti Zone, x133.

Figs. 18 and 19. Paracyprisstripta L ubimova: (18) no. 4843-290, completeshell, lateral view, x130; (19) no. 4843-289, complete
shell, lateral view; Mordovia, Troshkov vrag, sample96-4, middleCallovian, coronatumZone, x160.
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dextral, consisting of blind groove (in left valve) and
blade-shaped ridge (in right valve).

Composition. Around 30 Species.

Comparison. From the genus Pontocypris Sars,
1865, similar in hinge structure and in the absence of
the sculpture, it differsin the rounded rectangular rather
than rounded triangular contour of its shell, in the
higher posterior end, and in the wide pore-canal zone.

Occurrence. Cdlovian-Cretaceous, worldwide.

Pontocyprellaaureola Liibimova, 1955
Pate 1, figs 10-14

Pontocyprella aureola: Liibimova, 1955b, p. 20, pl. 1, fig. 2;
Mandelstam and Shneider, 1963, p. 63, pl. 3, fig. 5; and Pyatkova
and Permyakova, 1978, p. 127, pl. 47, fig. 7.

Pontocyprella cf. subaureola: Brand, 1990, p. 149, pl. 1, fig. 14.

Holotype. VNIGRI, no. 117-2, complete shell;
Samarskaya Luka, the village of Kostychi; lower
Oxfordian.

Description. The shell is elongated, irregularly
ova, moderately convex. The overlapping of the right
vave is most expressed at the dorsal, ventral, and pos-
terior margins. The anterior end is weakly beveled on
the dorsal sde. The posterior end is triangularly acumi-
nate. The dorsal edge is dightly inclined toward the
posterior end of the shell, fusing with the anterior and
posterior edges almost smoothly. The ventral edge is
concave in its middle portion, fusing with the anterior
and posterior edges smoothly. The maximum length is
found in the lower haf of the shell, the maximum
height and width are in the middle of the valve.

Measurements (mm):

. Specimen no. Length Height Width
4843-291 034 0.18 0.06
4843-293 059 0.23 0.09
4843-281 0.38 0.16 0.06
4843-228 0.45 0.22 008

Variability. The length-to-height ratio of the
valve and the dope of the anterior end of the shell vary
only dightly.

Comparison. From forms identified as
P. izjumical iibimova, 1956 from the Oxfordian of the
Dnieper-Donets Depression (Pyatkova and Permya
kova, 1978, p. 127, pl. 47, fig. 4), it differsin the lower
and more acuminate posterior end. The comparison
with P. vescusa Liibimova, 1956 is given below in the
section describing the latter species.

Remarks. Forms identified as Paracypris cf.
bajociana Bate, 1963 (Btaszyk, 1967, p. 21, pl. 4,
figs. 1-3) and P. bajociana Bate, 1963 (Bielecka et al.,
1988, p. 179, pl. 73, fig. 6) were described from the
upper Bajocian and Bathonian of Poland. In appear-
ance, they closely resemble Pontocyprella aureola.
However, the Polish forms are difficult to synonymize
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because of the poor quality of their photographs and the
absence of data on the inner surface of their valves.

Occurrence. The upper Bathonian of Germany;
the Oxfordian of the Dnieper-Donets Depression,
northwestern marginal aress of the Donets Basin, and
the Kostromaand V oronezh regions; the middle Callov-
ian~Oxfordian of Samarskaya L uka; the lower Oxford-
ian of the Kursk Region; and the middle Callovian of
Mordovia.

Material. Six well-preserved vaves from the
lower Oxfordian and two well-preserved valves from
the middle Oxfordian of the Makar’ev-yuzhnyi section,
two well-preserved valves from the middle Oxfordian
(Ophthalmidium  strumosum-Lenticulina  brestica
Zone) of the Samylovo section, two well-preserved
valves from the middle Oxfordian (Ophthalmidium
strumosum—Lenticulina brestica Zone) and one well-
preserved valve from the upper Oxfordian (Ophthalm-
idium strumosum-Lenticulina brestica Zone) of the
Yartsevo section, and four well-preserved vaves from
the middle Calovian (coronatum Zone) of the Trosh-
kov vrag section. - ; :

PontocyprellavescusaL iibimova, 1956
Pate 1, fig. 15

Pontocyprella vescusa: Liibimova, 1956, p. 535, pl. 1, fig. 1;
Mandelstam et al., 1956, p. 535, pl. 1, fig. 1; Mandelstam and
Shneider, 1963, p. 63, pl. 3, fig. 4; and Pyatkova and Permyakova,
1978, p. 127, pl. 47, fig. 6.

Holotype. VNIGRI, no. 13832 right vave;
northwestern Donets Basin, Izyum District, the
Bol’shaya Kamenka River; Oxfordian.

Description. The shel is angular ova, evenl
convex, gradualy flattening toward Its ends. The left
vave overlapstheright valve. Overlapping ismost dis-
tinctly expressed on the ventra side. The posterior end
of the shell isinclined toward the ventral side. The dor-
sa edgeforms apoorly defined angular bend in its mid-
dle part. The ventral edge is concave in its middle part.
The maximum length is at the mid-height of the shell,
tt;le maximum height and width are in the middle of the
valve.

Measurements (mm):
Width
0.09

Height
0.21

Length
047

Specimen no.
4843-283

Variability. The height of the shell and the
roundness of the anterior and posterior ends vary only
dightly.

Comparison. FromP. aureola, it differsin the
less acute posterior end of the valve and in the dorsal
edge which leans less toward the posterior end.

Occurrence. The Oxfordian of Ukraine, the
upper Callovian of the Moscow Region.

Material. One well-preserved valve from the
upper Callovian (lamberti Zone) of the Peski section.
2003
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Genus Pontocypris Sars, 1865

Pontocypris: Liibimova, 1955b, p. 18; Liibimova et al., 1960,
p. 347; Swan and van den Bold, 1961, p. 247; Mandelstam and
Shneider, 1963, p. 53; and Kovalenko et al., 1989, p. 93.

Type species. Cythere (Bairdia) mytiloides
Norman, 1862, Recent species from the Atlantic
Ocean, Norway offshore.

Diagnosis. Shel smal and medium-sized, elon-
gated, rounded triangular, with thin muri. Right valve
dightly larger than left valve, with occasiona inverse
overlapping. Anterior end higher than posterior end,
gently rounded. Posterior end low, strongly elongated,
and beveled dorsally. Dorsal margin convex, arched,
sometimes angular. Ventral margin concave. Outer sur-
face of valve smooth. Surface pores small, numerous.
Pore-canal zone narrow, with straight densely spaced
pore canals. Inner duplicature wider a anterior end of
shell in contrast to posterior end. Hinge adont, repre-
sented by steplike depression in left valve and bladelike
bar in right valve. Sexua dimorphism not expressed in
shdl structure.

Composition. Around 120 species.

Comparison. The comparison with the most
close genus Pontocyprella Mandelstam, 1955 was
given above when describing the latter genus.

Occurrence. Middle Jurassic-Recent; world-
wide.

Pontocypris arcuata Liibimova, 1955
Plate 1, fig. 16
Pontocyprisarcuata: Liibimova, 1955b, p. 19, pl. 1, fig. 1.
Holotype. VNIGRI, no. 226-1, complete shell;
Samara Region, the basin of the Irgiz River, the village
of Ukrainka; lower VVolgian, panderi Zone.

Description. Theshel issmal and weakly con-
vex. The left valve narrowly embraces the right valve
along its entire margin. The anterior end of the shell is
high and beveled on the dorsal side. The posterior end
of the shell is lower than the anterior end, rounded, and
strongly beveled on the dorsal side. The dorsal margin
is smoothly fused with the anterior and posterior mar-
gins. The ventral margin is concave. The maximum
length is below the mid-height of the valve, the maxi-
mum height and width are in the middle of the valve.

M easurements (mm):

Specimen no.
4843-270

Width
0.09

Length
044

Height
0.16

Comparison. Being similar in shell outline to
P. obstipis Mandelstam from the Turonian of Turkme-
nia (Liibimova, 1955b, p. 19), it differs from the latter
in the less convex dorsal margin and in the more con-
cave ventral margin of the shell.

Occurrence. The lower Oxfordian of Samar-
skaya Luka, the middle Volgian Substage of the Obsh-
chii Syrt, the middle Callovian of the Ryazan Region.
Vol. 37
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Material. Onewell-preserved left valve fromthe
middle Callovian (coronatum Zone) of the Mikhailovt-
sement section.

Family Paracyprididae Sars, 1923
Subfamily Paracypridinae Sars, 1923
Genus Paracypris Sars, 1865
Paracypris: Liibimova, 1955b, p. 21; Liibimova et al., 1960,
p. 349; Swain, 1961, p. 245; Mandel stam and Shneider, 1963, p. 66;
and Neustrueva et al., 1999, p. 32.

Type species. P. polita Sars, 1865; Recent spe-
cies from the Atlantic Ocean, Norway offshore.

Diagnosis. Shel large to medium-sized, pod-
shaped, weakly or moderately convex. Left valve larger
than right valve. Anterior end of shell gently rounded.
Posterior end of shell lower than anterior end, rounded
triangular, sometimes acuminate. Dorsal margin
weakly convex or straight. Ventral margin weakly con-
cave in anterior half. Outer surface of valves smooth.
Hinge adont. Terminal vestibules large. Margina pore
canals branched.

Composition. Around 150 species.

Comparison. Being smilar in shell outline and
hinge structure to the genus Pontocypris Sars, 1928, it
differs from the latter in the narrower and more
extended posterior end of the shell and in the higher
valves.

Occurrence. Jurassic-Recent; worldwide.

Paracypris lubrica Liibimova, 1955 °
Plate 1, fig. 17

Paracyprislubrica: Liibimova, 1955b,p. 24, pl. 1,fig. 5; Pyat-
kovaand Permyakova, 1978, p. 125, pl. 46, fig. 6.

Holotype. VNIGRI, no. 226-2, complete shell;
the SamaraRegion, the Tananyka River basin, the village
of Sergeevka; lower Volgian Substage, virgatus Zone.

Description. The shel is medium-sized, elon-
gated. The left valve is dightly larger than the right
valve and embraces the latter along its entire margin.
The anterior end of the shell is low, strongly beveled on
the dorsal side. The posterior end of the shell is rounded
triangular, strongly beveled on the dorsal side. The dor-
sd margin is short, weakly convex, dightly leaning
toward the posterior end, fusing with the anterior and
posterior ends at an obtuse angle. The ventra margin is
nearly horizontal, weakly concave in the anterior third of
the shell, fusing smoothly with the anterior and posterior
ends. The maximum length is below the mid-height, the
maximum height is in the middle of the valve, the maxi-
mum width is in the anterior half of the shell.

M easurements (mm):
Width
005

Height
0.15

Length
0.26

Specimen no.
4843-166
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Variability. Theheight of the shell and the con-
vexity of the dorsal margin vary only dlightly.

Comparison. Fromforms identified as P. acuta
(Cornuel, 1844) from the lower Oxfordian of Samar-
skaya Luka and the Penza Region and the middle Vol-
gian Substage of Samarskaya Luka and the Obshchii
Syrt (Liibimova, 1955b, p. 23, pl. 1, fig. 3), itdiffersin
the smaller length and greater height of the shell, also
in the sharper bends at the points of fusion of the dorsal
margin with the anterior and posterior margins of the
vave; from P. bellula Liibimova, 1955 from the middle
Callovian of Ukraine (Pyatkova and Permyakova, 1978)
and Samarskaya Luka (Liibimova, 1955b, p. 22, pl. 1,
fig. 4), in the smaller height of the shell, higher poste-
rior end, and in the less sharp bends at the points of
fusion (?f the dorsal margin with the anterior and poste-
rior ends.

Occurrence. The Volgian of the Dnieper-
Donets Depression, the middle Volgian Substage of the
Obshchii Syrt, the upper Cdlovian of the Moscow
Region.

Material. One well-preserved valve from the
upper Callovian (lamberti Zone) of the Peski section.

Paracypris stripta Liibimova, 1956
Plate 1, figs. 18 and 19

Paracypris stripta: Liibimova, 1956, p. 537, pl. 1, fig. 3; Pyatk-
ovaand Permyakova, 1978, p. 126,pl. 46, fig. 9.

Pontocypris stripta; Mandelstam and Shneider, 1963, p. 57,
pl. 1, fig. 13.

Macrocyprisaequabilis: Brand, 1990, p. 150, pl. 1, fig. 16.

Holotype. VNIGRI, no. 111-60, left vave;
Ukraine, Izyum District, the Bol’shaya Kamenka
River; Kimmeridgian.

Description. The shdl is medium-sized, irreg-
ularly oval, evenly convex, laterally compressed, gently
flattening toward the ends. The left valve extends over
theright valve along its entire free margin except for the
anterior end. The anterior end of the shell is high, gently
rounded on the ventral side and more sharply rounded
on the dorsa sde. The posterior end of the shell is
lower than the anterior end, elongated and pointed ven-
traly. The dorsal margin is angularly bent in the ante-
rior third, fusing smoothly with the anterior and poste-
rior margins. The ventral margin is dlightly concave in
its middle part. The maximum length is below the mid-
height of the valve, the maximum height isin the end of
the anterior third, and the maximum width isin the mid-
dle of the shell.

Measurements (mm):

Specimen no. Length Height Width
4843-290 040 0.20 0.07
4843-289 0.30 © 07 0.06

Variability. The convexity of the dorsal margin
and the height of the valves dightly vary.
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Comparison. Fromformsidentified as P. acuta
(Cornuel, 1844) from the lower Oxfordian of Samar-
skaya L uka and the Penza Region and the middle Vol-
gian Substage of Samarskaya Luka and the Obshchii
Syrt (Liibimova, 19550, p. 23, pl. 1, fig. 3), it differsin
the higher shell and in the valves having their ends
more gently rounded.

Occurrence. Theupper Bathonian of Germany,
the Oxfordian of the Dnieper-Donets Depression, the
Kimmeridgian of the northwestern plunge of the
Donets Basin, the middle Calovian of Mordovia

Material. Sx well-preserved valves and com-
plete shells from the middle Callovian (coronatum
Zone) of the Troshkov vrag section.

Suborder Cytherocopina Griindel, 1967
Superfamily Bythocytheracea Sars, 1926
Family Bythocytheridae Sars, 1926
Subfamily Bythoceratinae Sars, 1926
Genus Patellacythere Griindd e Kozur, 1971

Monoceratina: Kaever et al., 1994, p. 51.

Patellacythere: Nikolaeva, 1999, p. 44.

Type species. Monoceratina williamsi Stephen-
son, 1946; middle Eocene of the United States.

Diagnosis. Shdl medium-sized, elongated,
rounded triangular, with equa valves, flattened near its
ends, and convex in its middle part. Anterior end higher
than posterior end, arched. Posterior end rounded trian-
gular, strongly beveled ventraly. Dorsa margin
straight, forming caudal process at the point of fusion
with the posterior margin. Ventra margin concave.
Spine may be present on posteroventral swelling. Ver-
tical groove developed in anterior or middle part of
shell. Surface smooth, pitted, cellular, with fineridges.
Hinge adont. Adductor scars consist of five elongated
tubercles, arranged in a vertica row that arches toward
the anterior end, where two antennal muscle scars are
distinctly visible.

Composition. Around 20 species.

Comparison. From the genus Bythoceratina
Hornibrook, 1952, similar in valve outline and in sculp-
ture, it differsin the adont hinge.

Occurrence. Middle Triassic—Neogene; world-
wide.

Patellacythere trepti (Donze, 1962)
Plate2, fig. 7

Monoceratina trepti: Pyatkova and Permyakova, 1978, p. 129,
pl. 48, fig. 7; Gerasmov et al., 1996, pl. 3, fig. 15.

Holotype. No data on the holotype have been
found in the available literature.

Description. The shel is rhomboid, with the
posterior end being drawn toward the top, strongly
irregularly convex. The anterior end is high. The poste-
rior end is low, abruptly beveled ventraly. The dorsal
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margin is fused with the anterior margin through adis-
tinct bend, and forms an acute angle with the posterior
margin. The ventral marginisparalel to the dorsa mar-
gin, weakly concave in the anterior third, and weakly
convex in the posterior third, fusing smoothly with the
anterior and posterior margins. The maximum length of
the shell coincides with the dorsal margin, the maxi-
mum height is in the posterior third, the maximum
width is near the middle of the valve, but closer to the
posterior end. A degp median depression running from
the dorsal margin up to the middle of the valve is dis-
tinctly visiblein the middle of the swelling. A large and
long spine rises perpendicular to the surface on the ven-
tral sde closer to the posterior end. The surface of the
valve, except for the anterior and posterior ends,
depression, and spine, is dotted with shallow pits. Sev-
erd thin ridgelets run along the dorsal margin and on
theventral sde of the base of the spine. Numerouslarge
pores are scattered over the whole surface of the valve
except for the spine.

Measurements (mm):

Width
0.22

Length
050

Height
0.27

Specimen no.
4843-157

Variability. The density of pits varies.

Comparison. From forms described as P. den-
ticulata (Donze, 1962) from the upper Oxfordian of the
Dnieper-Donets Depression (Pyatkova and Permya
kova, 1978, p. 128, pl. 48, fig. 3), it differsin the shorter
depression and in the absence of additional tubercles
from its sides, from shdls identified as P. polita
(Donze, 1962) from the upper Oxfordian of the
Dnieper-Donets Depresson (Pyatkova and Permya
kova, 1978, p. 128, pl. 48, fig. 6), it differs in the less
convex ventral margin, narrower and deeper depres-
sion, and flatter anterior and posterior ends, from
P. aliena (Lubimova, 1955) from the middle Volgian
Substage (panderiZone) of the Obshchii Syrt (Lubi-
mova, 1955b, p. 34, pl. 2, fig. 3) and from the Oxfordian
of the Dnieper-Donets Depression (Pyatkova and Per-
myakova, 1978, p. 127, pl. 48, fig. 2), it differs in the
presence of a large spine and in the pitted not cellular
sculpture; from P. calloveica (Mandelstam, 1949)from
the middle Callovian of Syzran and its environs (Man-
delstam, 1949, p. 262, pl. 85, fig. 9), the lower Callo-
vian of the Timan-Pechora Region (Lev and Kravets,
1982), and the Callovian—Oxfordian of the Volga-Urds
Region (Lubimova, 1955b, p. 30, pl. 1, fig. 10) and
from P. scrobiculata (Triebel et Bartenstein, 1938)
from the upper Callovian of Poland (Olempska et
Btaszyk, 2001, p. 573, figs. 13A-13D) and the Toar-
cian—Dogger of Germany (Brand, 1990, p. 14, pl. 2,
fig. 10; Kaever et al., 1994, p. 51, pl. 6, fig. 79), it dif-
fersin the pitted uncellular scul pture and in the smooth,
unomamented, and flattened ends of the shell.

Occurrence. The upper Oxfordian of France,
the Dnieper-Donets Depression, and the Voronezh
Region, the upper Callovian of the Moscow Region.
Val. 37
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Material. Five variously preserved vaves from
the upper Calovian (lamberti Zone) of the Peski sec-
tion, Moscow Region.

Patellacythere .
Plate 2, figs.8and 9

Description. The shdl is rounded rectangular,
strongly convex in the center and flattened at the ante-
rior and posterior ends. The anterior end is high. The
posterior end is low and acuminate. The dorsal margin
is connected to the anterior margin at an obtuse angle
and to the posterior margin through a small scarp. The
ventral margin is paralel to the dorsal margin, weakly
concave in its anterior third, and smoothly fused with
the anterior and posterior margins. The maximum
length of the shell coincides with the dorsal margin, the
maximum height is in the anterior third, and the maxi-
mum width is in the posterior third. The central swell-
ing of the shell is divided in its dorsal half by a short
and deep median depression running from the middle
of the dorsal margin. The surface of the swelling is cov-
ered with large polygonal fossae with thick muri. Muri
occasionally fuse to form archlike ridgel ets on the ven-
tral sde. The flattened anterior and posterior ends and
the median depression are smooth.

M easurements (mm):

Specimen no. Length Height Width
4843-37 050 023 0.20
4843-158 059 031 0.28

Variability. The thickness of muri is dightly
variable.

Comparison. In the sculpture and shape of its
valve, this form is the closest to P. aliena (Lubimova,
1955) from the Oxfordian of the Dnieper-Donets
Depression (Pyatkova and Permyakova, 1978, p. 127,
pl. 48, fig. 2) and the middle V olgian Substage (panderi
and virgatus zones) of the Obsnhchii Syrt (Lubimova,
1955b, p. 34, pl. 2, fig. 3; Nikolaeva and Andreev, 1999,
pl. 16, fig. 4), from which it differsin having no orna-
mentation on the surface of the anterior and posterior
ends of the valve and on the median depression. The
number and preservation of the available specimens is
inadeguate to designate this form as a new species.
From P. nescia (Lubimova, 1955)fromthemiddieVol-
gian Substage (panderi and virgatus zones) of the
Volga-Urds Region (Lubimova, 1955b, p. 33, pl. 2,
fig. 2), itdiffersin having alarger size, greater flatten-
ing of the anterior and posterior ends of the valve, and
a much deeper and longer depression; from P. faceta
(Lubimova, 1955) from the middle-upper Callovian
and the middle Volgian Substage (panderi Zone) of
Samarskaya L uka (Lubimova, 1955b, p. 32, pl. 2, fig. 1),
it differsin the flatter posterior end of the valve and in
the larger size. The comparison with P. trepti (Donze,
1962), which is similar in sculpture, has been made
above when describing the latter species.
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Remarks. Formsidentified as P. vulsa (Jones et
Scherborn, 1888) in the lower Callovian of France
(Dépéche, 1985, pl. 31, fig. 15), as Monoceratina cf.
wvulsa in the middle Callovian of Germany (Lutze,
1960, p. 433, pl. 37, fig. 4), as P. paravulsa paravulsa
Brand, 1990 in the upper Bathonian of Germany
(Brand, 1990, p. 155, pl. 2, figs. 12-15), as P. paravulsa
in the upper Calovian of Poland (Olempska et Btaszyk,
2001, p. 576, figs. 13E-13G), which are identica to
P. aliena (Liibimova, 1955). Specimens identified as
P. wvulsa (Jones et Scherborn, 1888)from the Oxfordian
of the Dnieper-Donets Depression (Pyatkova and Per-
myakova, 1987, p. 129, pl. 48, fig. 8), from the lower
Callovian—middle Oxfordian of England and Scotland
(Whatley, 1970, p. 319, pl. 3, figs. 18-25), from the
Bajocian of Poland (Btaszyk, 1967, p. 68, pl. 10, fig. 4),
and from the lower Callovian—-lower Oxfordian of
Poland (Bieleckaet al., 1988, p. 178, pl. 73, fig. 5) dif-
fer from P. aliena in having no cellular ornamentation
on the outer surface of their valves.

Occurrence. The upper Calovian (lamberti
Zone) of the Moscow Region, the lower Oxfordian of
the Kostroma Region.

Material. One poorly preserved valve from the
lower Oxfordian (Ophthalmidium sagittum-Episto-
mina volgensis Zone) of the Makar’ev-yuzhnyi section,
two satisfactorily preserved valves from the upper Cal-
ovian (lamberti Zone) of the Peski section.

Superfamily Cytheracea Baird, 1850
Family Cytheruridae G. Miiller, 18%4
Subfamily incertae sedis
Genus Procytherura Whatley, 1970

Procytherura: Whatley, 1970, p. 51.

Type species. Procytherura tenuicostata What-
ley, 1970, Oxfordian of England and Scotland.

Diagnosis. Shdl smdl, thin-walled, with
dightly unequal valves. Right valve slightly larger than
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left valve. Occasionally embracing inverse. Shell with
shallow median depression. Outer surface of vaves
nearly smooth to wrinkled or ribbed. Radial canalslong
and thin. Hinge lophodont. Eye spot weakly expressed.
Narrow vestibule present at anterior and posterior ends
of shell.

Composition. A few species.

Comparison. From the very similar genus
Cytherura Sars, 1865, it differsin the lophodont rather
than hemimerodont hinge, and in the presence of the
vestibule; it differs from the genus Vesticytherura
Griindel, 1964, in having no large eye spots and no cdl-
lular ornamentation on the outer surface of the valves.

Occurrence. Cdlovian and Oxfordian, England,
Scotland, and Russia; Valanginian, Poland.

Procytherura sp.
Plate 2, figs 1315

Description. The shel is elongated, rounded
rectangular, moderately convex. The left valve is
dightly larger than the right valve, overlapping the lat-
ter aong the antero- and posterodorsal margins. The
anterior end of the shell is high, evenly rounded, flat-
tened along its edge; intheright valve, itis dightly bev-
eled on the dorsal side. The posterior end of the shell is
low, rounded triangular, flattened; in the right valve, it
ismore beveled on the dorsal side than in the left valve.
The dorsa margin is straight, fusing with the anterior
and posterior margins at obtuse angles; intheleft valve,
it is connected to the posterior margin through a scarp.
The ventrd margin is parallel to the dorsa margin,
weakly concave in its anterior third. The maximum
length is at the mid-height of the shell, the maximum
height is in the anterior third, and the maximum width
isin the posteroventral part of the valve. A shallow gen-
tly sloping median depression is visible in the median
part of the dorsal half of the shell. The outer surface of
the valves is large-meshed cdlular. The fossae are

Explanation of Plate2

Figs. 1-6. Paracypris terraefullonica(Jones et Scherborn): (]1

% no. 4843-215, left valve, lateral view, sample Pyum-27, X

no. 4843-213, left valve, latera view, sample Pyum-23, x130;
/ 4) no. 4843-211, |eft valve, inner view, sample Pyum-22, x110;
no. 4843-110, left valve, |atera view, sample Pyum-32, X60; (6) no. 4843-118, right valve, lateral view, sample Pyum-27, x120;

Moscow Region, Peski, middie Oxfordian, O. strumosum-L. brestica Zong; (3) no. 4843-251, |eft valve, laterd view, Kostroma
Region, Makar'ev-yuzhnyi, sample 95-7, lower Oxfordian, O. sagittum—E. volgensis Zone, X75.
Fg. 7. Patellacythere trepti (Donze), no. 4843-157, |eft valve, latera view; Moscow Region, Peski, sample Pyum-8, upper Callovian,

lamberti Zone, x120.

Figs. 8 and 9. Patellacythere sgoz ;\%) no. 4843-37, rijrﬁ(valve, lateral view, sample Pyum-5, x120; (9) no. 4843-158, left valve,

lateral view, sample Pyum-8, X 0SCOW Region,

i, upper Calovian, lamberti Zone.

Figs. 10-12. Rubracea artis Liibimova: (10) no. 4843-231, left valve, latera view, x110; (11) no. 4843-230, complete shell, dorsal
view, x100; (12) no. 4843-232, left valve, inner view, x120; Kursk Region, Mikhailovskii Mine, sample 95-26, middle Callovian,

Jason ZOne.
Figs. 13-15. Pro

herura sp.: (13) no. 4843-325, left valve, lateral view, x167; (15) no. 4843-324, right valve, lateral view, x167;

Kursk Region, Mikhailovskii Mine, sample 95-9, lower Callovian, koenigi Zone; (14) no. 4843-91, left valve, lateral view, Ryazan
Region, Zmeinka, sample 94-4, upper Callovian, lamberti Zone, x140.

IFeifgS 16-20. Balowella attendens (Liibimova):
t

2 16? no. 4843-45,
valve, latera view, X100; (18) no. 4843-23, [eft valve, later

;(];ht valve, lateral view, sample Pyum-5, x130; (17) no. 4843-22,
view, X110; (19) no. 4843-24, |eft valve, latera view, X110;

(20) no. 4843-21, right valve, lateral view, xIOO; sample Pyum-6, Moscow Region, Peski, upper Callovian, lamberti Zone.

PALEONTOLOGICAL JOURNAL Vol. 37  SupplL. 2 2003



TESAKOVA

Plate 3

PALEONTOLOGICAL JOURNAL  Vol. 37  Suppl. 2 2003




CALLOVI AN AND OXFCRDI AN OSTRACODES FROM THE CENTRAL REG ON

irregularly penta- and hexagonal, having low and nar-
row muri and numerous fine pores basally.

Measurements (mm):

Specimen no. Length Height Width
4843-325 0.29 0.14 0.08
4843-324 0.30 015 0.09
4843-91 0.37 018 0.09
Variability. The thickness of cell walls varies

only dightly.

Comparison. From P. rara (Liibimova, 1955)
from the Neocomian of Samarskaya Luka (Liibimova,
1955h, p. 59, pl. 5, figs. 7a7c), this form differsin the
absence of elongated tubercles in the middle of the
valve, in the fossae being more polygonal, and in the
absence of ridges from the ends and the ventral side of
the shell.

Remarks. This is most probably a new species
since nothing comparable has been described from the
Jurassic. Superficially, it does not differ from the Val-
anginian form identified from Poland as Eucytherura
nuda Kaye, 1964 (Kubiatowicz, 1983, p. 48, pl. 20,
figs. 1, 2) and known from the Hauterivian and Barre-
mian of England. The number of available specimensis
inadequate to designate a new species.

Occurrence. Theupper Callovian of the Ryazan
Region, the lower Callovian of the Kursk region.

Material. One well-preserved vave from the
upper Calovian (lamberti Zone) of the Zmeinka sec-
tion, two well-preserved valves from the lower Callov-
ian (koenigiZone) of the Mikhailovskii Mine section.

Subfamily Parataxodontinae Mandelstam, 1960
Genus Balowella Wienholz, 1967

Balowella: Nikolaevaand Andreev, 1999b, p. 56.

?Pseudohutsonia:Nikolaevaand Andreev, 1999b, p. 56.

Type species. Protocythere attendens Liibi-
mova, 1955; Callovian of Samarskaya L uka.

Diagnosis. Shell medium-sized, with distinct
ventral swelling and ill defined ventra ridge, which
bears roller-shaped transverse ridges:. three behind and
one (with bulge) in front muscle tubercle. Eye tubercle
absent. Hinge merodont.

Comparison. From the genus Parataxodonta
Mandelstam, 1956, which is smilar in the shape and
structure of the hinge, it differs in the thicker shell, the
presence of ornamentation on the surface, and in the
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absence of the eye tubercle and median depression;
from the genus Paranotacythere Bassiouni, 1974, hav-
ing a similar ribbed sculpture and, sometimes, similar
hinge structure, it differs in the absence of the eye
tubercle, caudal process, and median depression.

Composition. Severa species.
Occurrence. Callovian—-Oxfordian; Europe.

Balowella attendens (Lubimova, 1955)
Plate 2, figs 1620

Protocythere attendens. Lubimova, 19550, p. 74, pl. 9, fig. 2.

Balowella attendens: Pyatkova and Permyakova, 1978, p. 134,
pl. 52, fig. 8; Gerasimov €t al., 1996, pl. 4, figs. 3 and 4; and
Nikolaevaand Andreev, 1999b, pl. 27, fig. 1.

Holotype. VNIGRI, no. 117-13, left valve;
Samarskaya Luka, the Rep'evka village; middle Call-
ovian.

Description. The shdl is nearly ova, strongly
convex ventraly, having narrow flattening along the
anterior and posterior ends. The left valveislarger than
the right valve and embraces the latter along the antero-
dorsal and posterodorsal margins. In the left valve, the
dorsal margin is weakly concave, fusing with the ante-
rior and posterior margins in an archlike manner; in the
right valve, it is slightly convex in the median part, fus-
ing with the anterior and posterior margins at obtuse
angles. The ventral margin is short, parallel to the dor-
sd margin, concave in the middle, and fusing smoothly
with the anterior and posterior margins. The anterior
end of the shdll is high, evenly rounded; the posterior
end is low, triangular, strongly beveled on the ventral
sde. The maximum length of the shell is in the dorsal
half of the vave, the maximum height isin the anterior
third, the maximum width isin the posterior third of the
shell. A large irregularly rounded muscle tubercle is
located near the anterior end. The most distinct is the
ventral ridge that gently turns toward the dorsal margin
a the anterior end. Another ridge, less distinct but
longer, runs below it being paralel to the ventral mar-
gin and reaching the middle of the anterior end of the
valve. A short oblique ridge is located at the anterior
end of the shell; it runsfrom the midlength of the dorsal
margin to the midlength of the anterior margin, where
it fuses with ventral ridges. Two or three vertical, short
ridges, which are bent toward the posterior margin, are
located behind the muscle tubercle. Between ridges the
surface of the shell is either smooth or indistinctly cel-
lular, ornamented with low, leveled ridges.

Explanation of Plate 3

Figs. 1-14. Fastigatocythere rugosa Wienholz: (1) no. 4843-94, right valve, lateral view, x70; (7) no. 4843-95, |eft valve, latera
view, X70; sample 94-4; (2) no. 4843-107, left valve, laterd view, sample 94-8, X70; (3) no. 4843-73, right valve, inner view, X70;
(4) no. 4843-71, left valve, lateral view, X70; (5) no. 4843-72, |eft vave, lateral view, x70; sample 94-2; (6) no. 4843-86, right valve,
lateral view, sample 94-3, x70; (9) no. 4843-96, right valve, lateral view, x60; (11) no. 4843-97, |eft valve, lateral view, x60; sample
94-5; (10) no. 4843-81, right valve, inner view, sample 94-1, x70; Zmeinka, upper Callovian, lamberti Zone; (8) no. 4843-266, com-
plete shell, dorsal view, x70; (14) no. 4843-268, left valve, inner view, x70; sample 94-22; Mikhailovtsement, middie Callovian,
coronatum Zone, Ryazan Region; (12) no. 4843-57, right valve, lateral view, x1 10; (13) no. 4843-58, right valve, lateral view, x130;
Moscow Region, Peski, sample Pyum-3, upper Callovian, lamberti Zone.
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Measurements (mm):

Specimen no. Length Height Width
4843-45 0.37 0.21 0.14
4843-24 045 0.25 0.15
4843-22 049 0.24 0.16
4843-21 049 0.24 0.16

Variability. The height and sharpness of the
muscle tubercle and ridges are variable. The ridges may
be broken up into rows of elongated tubercles. The
development of fossae varies as well.

Comparison. From B. pteriformis (Biaszyk,
1967) from the Bathonian of Poland and the upper
Bajocian of the Dnieper-Donets Depression (Biaszyk,
1967, p. 52, pl. 18, figs 4, 5; Bielecka et al., 1988,
p. 175, pL. 71, fig. 4; Pyatkova and Permyakova, 1978,
p. 134, pl. 53, fig. 1), it differs in the arrangement of
ridges at the posterior end and in the wider anterior end;
fromB. nucleopersica (Btaszyk, 1967) fromthe lower-
middle Bathonian of Poland (Biaszyk, 1967, p. 50,
pl. 18, figs. 1-3 Bidecka et al., 1988, p. 175, pl. 71,
fig. 3), in the posterior end being not beveled on the
dorsal Sde, in the cellular not pitted microsculpture,
and in the wider ridges at the anterior end.

Remarks. Whatley (1970, p. 349, pl. 15, figs. 5
10, 12-14, 16, 18) described anew species, Pseudohut-
sonia hebridica, from the upper Callovian-lower
Oxfordian deposits of Scotland; later, it was identified
from the upper Callovian of Poland (Olempska and
Biaszyk, 2001, p. 563, fig. 6), its figure strongly resem-
bles the species being described. Taking into account
that synonymizing the genus Pseudohutsonia with the
genus Balowella is not unequivocal now, we keep our-
selves from the inclusion of P. hebridica (Whatley,
1970) into synonymy of the species B. attendens.

Occurrence. The upper Bajocian—middle Call-
ovian of the Dnieper-Donets Depression, the middle
Cdlovian of Samarskaya Luka and the Ulyanovsk
Region, the lower Oxfordian of the Ryazan Region, the
upper Callovian of the Moscow Region.
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Material. Seventeen well-preserved valves from
the lower Oxfordian (O. sagittum—E. volgensis Zone)
of the Mikhailovtsement section, 57 well-preserved
valves and complete shells from the upper Callovian
(lamberti Zone) of the Peski section.

Genus Paranotacythere Bassouni, 1974

Paranotacythere: Keever et al., 1994, p. 55; Nikolaeva and
Andreev, 1999b. p. 56. ) )
Type species. Orthonotacythere diglypta Trie-

bel, 1941, Hauterivian of Germany.

Diagnosis. Smdl to medium-sized, with a
straight dorsal margin, sometimes weakly convex in its
anterior portion, and with a caudal extension. The ven-
trolateral ridge demarcates median depression from
below. Sculpture consisting of ridges and fossae. Eye
tubercle aways present. Paleomerodont or merodont
hinge.

Composition,
cythere and Unicosta.

Occurrence. Lae Jurassc-Lower Cretaceous,
Eurasia

Two subgenera, Paranota-

Subgenus Unicosta Bassouni, 1974

Unicosta: Nikolaevaand Andreev, 1999b, p. 56.

Type species. P. (U.) nealel Bassiouni, 1974,
Kimmeridgian of England.

Diagnosis. Sculpture devoid of tubercles and
lower ventral ridges. Eye tubercle small. Hinge mainly
hemimerodont, with smooth median section.

Composition. Not less than ten species.

Comparison. From the subgenus Paranota-
cythere Bassiouni, 1974, it differs in the absence of
tubercles and ventral ridges from the sculpture, and in
the small eye tubercle.

Occurrence. Upper Jurassic, Europe.

Paranotacythere (Unicosta) solei Tesakova, sp. nov.
Plate 4, figs 1-6

Etymology. From Latin solei (sunny).

Explanation of Plate4

Figs. 1-6. Paranotacythere (Unicosta) solei sp. nov.: (1) no. 4843-142, right valve, latera view, sample Pyum-23, x150;
(2) no. 4843-115, left valve, lateral view, samplePyum-32, x133; (3) holotypeno. 4843-152, |eft valve, lateral view, sample Pyum-
21, x133; (4) no. 4843-208, right valve, lateral view, x167; (5) no. 4843-151, right valve, lateral view, x140; (6) no. 4843-150, | eft
valve, lateral view, x140; sample Pyum-22; Moscow Region, Peski, middle Oxfordian, 0. strumosum—L. brestica Zone.

Figs. 7-11. Paranotacythere (Unicosta) psexdoramulosa sp. nov.: (7) holotype no. 4843-10, left vave, lateral view, x130;
(11) no. 4843-177, |eft valve, lateral view, x130; sample Pyum-6, upper Callovian, lamberti Zone; (8) no. 4843-140, right valve,
lateral view, sample Pyum-24, x150; (10) no. 4843-125, |eft valve, lateral view, sample Pyum-27, x130; Moscow Region, Peski,
middle Oxfordian, O. strumosum—~L. brestica Zone; (9) no. 4843-224, right valve, latera view, KostromaRegion, Yartsevo, sample

95-20, lower Oxfordian, cordatum Zone, x140.

Figs. 12-14. Paranotacythere (Unicosta) stauropyga . nov.: (12) holotype no. 4843-243, left valve, lateral view, x167;
(13) no. 4843-242, right valve, inner view, x167; (14) no. 4843-244, right valve, lateral view, x167; Kostroma Region, Makar’ev-

yuzhnyi, sample 95-5, middle Callovian, jason Zone.

Fig. 15. Vesticytherurascottia (Whatley), no. 4843-186, |eft valve, lateral view; Moscow Region, Peski, sample Pyum-5, upper

Cdlovian, lamberti Zone, x110.

Figs. 16-18. Vesticytherura rectodorsalis (Biaszyk): (16) no. 4843-276, right valve, lateral view, sample Pyum-11, x130;
(17) no. 4843-190, right valve, lateral view, sample Pyam-1, X167; (18) no. 4843-191, right valve, latera view, sample Pyum-1,

x167; Moscow Region, Peski, upper Callovian, lamberti Zone.
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Holotype. PIN, no. 4843-152, left vave, Mos-
cow Region, Peski; middle Oxfordian, Ophthalmidium
strumosum-Lenticulina brestica Zone.

Description. The shel is small, elongated oval,
wesakly convex, with equal valves. The anterior end of
the shell is high, gently arched, weakly beveled on the
dorsal side. The posterior end of the shell is lower than
the anterior end, triangular, and bears a caudd exten-
sion. The anterior and posterior ends of the shell are
flattened. The dorsal margin is weakly convex in its
anterior half, fusing with the anterior margin smoothly
and with the posterior margin through a scarp. The ven-
tral margin runs gently toward the posterior end of the
shell and is weakly concave in the middle. The maxi-
mum length is at the mid-height of the shell, the maxi-
mum height is in the anterior third, the maximum width
is in the posterior half of the valve. A gently sloping
median depression bordered ventrally by a ventrolat-
eral ridge Is located in the middle of the valve. Thin,
curled ridges are visible on the outer surface of the
valve. The longest ridge runs obliquely from the poster-
odorsal corner toward the anterior end of the shell. In
the anterior half of the valve, this ridge has a smal
tubercle, from which another ridge runs in the poster-
oventral direction to fuse with the ventrolateral ridge.
These ridges form a characteristic pattern resembling
radiating rays. A thinridge, which is concavein its pos-
terior third, runs aong the dorsal margin. The whole
surface of the valves between ridges is covered with
large polygonal fossae with thin muri. These fossae are
larger on the anterior and posterior ends.

M easurements (mm):

Specimen no. Length Height Width
Holotype4843-152 0.38 0.19 0.09
4843-142 0.32 0.15 008
4843-115 0.36 0.17 0.07
4843-208 0.29 015 0.06
4843-151 0.35 0.18 0.08
4843-150 034 0.17 0.08

Variability. The development of cellular sculp-
ture on the vaves and the convexity of the dorsal ridge
are dightly variable.

Comparison. From P. (U.) stauropyga p. nov.,
it differsin the distinctive pattern of ridges at the ante-
rior end of the shell, in the absence of the vertica ridge
at the posterior end of the shell, and in the larger fossae.

Occurrence. The middie Oxfordian (Ophthal-
midium strumosum-Lenticulina brestica Zone) of the
Moscow Region.

Material. Seventeen well-preserved valves and
severa complete shells from the Peski section.

Paranotacythere (Unicosta) pseudoramulosa Tesakova, sp.nov.
Plate 4, figs. 7-11

Etymology. From Grek pseudos (fase) and
P. (U.) ramulosa (Sharapova, 1939).

PALEONTOLOGICAL JOURNAL
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Holotype. PIN, no. 4843-10, left vave; Moscow
Region, Peski; upper Callovian, lamberti Zone.

Description. The shel is smdl, elongated ova,
weakly convex, with equal valves. The anterior end of
the shdll is high, arched, with five large, downcurved
spinesinits median and ventral parts. The posterior end
of the shell is lower than the anterior end, with attenu-
ated quadrangular caudal extension, fusing with the
ventral margin smoothly and with the dorsa margin
through adistinct scarp. The anterior and posterior ends
of the shell are flattened. The dorsal margin is straight.
The ventra margin is paralel to the dorsa margin,
wesakly concave in the middle. The maximum length is
at the mid-height of the shell, the maximum height isin
the posterior third, and the maximum width is in the
posterior half of the valve. A doping median depression
Is developed in the middle of the valve. This depression
is bordered ventrally by a short ventrolatera ridge that
may occasionaly have alarge tubercle in its rear por-
tion. A short oblique ridgelet reaching the mid-height
of the shell runs from the middle of the ventrolateral
ridge toward the anterodorsal corner. The posterior por-
tion of the ventrolatera ridge arches toward the dorsal
margin. Two short, low ridges, which are arched toward
the dorsal margin, are present above the ventrolateral
ridge, it the mid-height of the valve and near the dorsal
margin. Another thin ridge runs aong the anterior half
of the dorsal margin. A short oblique ridge starting at
the eye tubercle Is present at the anterior end of the
shell. All of the ridges are formed by fused muri of large
polygona fossae that cover the outer surface of the
shell.

Measurements (mm):

Specimen no. Length Height Width
Holotype4843-10 0.37 018 015
4843-177 0.34 0.17 014
4843-140 031 016 0.15
4843-125 0.35 0.18 0.16

Variability. The degree of the development of
the cellular pattern on the valves, the height of the
ridges, especially that of the dorsal ridge, and the height
of the posteroventral tubercle are dightly variable.

Comparison. Being most similar in vave out-
line and sculpture to P. (U.) ramulosa (Sharapova,
1939) from the Neocomian of Samarskaya Luka
(Sharapova, 1939, p. 29, pl. 3, fig. 34; Liibimova,
19550, p. 93, pl. 10, fig. 5), it differs from the latter in
the absence of tubercles in the posterodorsal corner, in
the presence of a short convex ridge in the middle por-
tion of the posterior half of the shell, and in the pres-
ence of a short oblique ridge in the anteroventral por-
tion of the valve; from P. (U.) solei . nov., towhich is
very similar in valve outline, it differs in the arrange-
ment of ridges that concentrate mainly at the posterior
end of the shell, in their small size, and in the absence
of a central tubercle at the anterior end of the shell.
2003
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Occurrence. The upper Calovian of the Mos-
cow Region, the middle Callovian of the Ryazan
Region, the upper Callovian-upper Oxfordian of the
Kostroma Region.

Material. Four well-preserved valves from the
middle Calovian (coronatum Zone) of the Mikhailov-
tsement section, two well-preserved vaves from lower
Oxfordian and one satisfactorily preserved valve from
the upper Oxfordian of the Yartsevo section, three well-
preserved vaves from the lower Oxfordian, three well-
preserved vaves from the middle Oxfordian, and one
well-preserved valve from the upper Oxfordian of the
Makar’ev-yuzhnyi section, four well-preserved valves
from the upper Cdlovian (lamberti Zone) of the Peski
section.

Paranotacythere (Unicosta) stauropyga Tesakova, . nov.

Plate 4, figs. 12-14

Etymology. From Greek stauros (cross) and
pyga (nates).

Holotype. PIN, no. 4843-243, left valve; the
Kostroma Region, Makar'ev-yuzhnyi; middle Cdlov-
ian,jason Zone.

Description. The shdl is small, elongated rect-
angular, weakly convex, with dlightly unequal valves.
The left valve is dightly larger than the right valve,
overlapping the latter along the anterodorsal and pos-
terodorsal margins. The anterior end of the shell is high,
gently arched, weakly beveled dorsaly. The posterior
end of the shell is lower than the anterior end and trian-
gular. The anterior and posterior ends of the shell are
flattened. The dorsal margin is straight, fusing with the
anterior end of the shell smoothly and with the posterior
end through a scarp. The ventral margin is parale to
the dorsal margin and concave in its middle. The maxi-
mum length is at the mid-height of the shell, the maxi-
mum height is in the middle, and the maximum width
is in the posterior half of the valve. A broad median
depression bordered ventrally by the ventrolateral ridge
is visible in the middle of the valve. Numerous trans-
verse ridges and one longitudinal ridge lie on the outer
surface of the valves. In the posterior half of the shell,
there are two long and thin ridges, intersecting one
another at aright angle. One of these ridges (transverse)
extends up to the anterior end of the shell, where it ter-
minates at the forklike ridge that starts near the eye
tubercle and reaches the ventrolateral ridge with its
branches. From the ventrolateral ridge, three thin verti-
cal ridges run to the transverse ridge and one thin ridge,
which isinclined toward the anterior end, terminates at
the posterior process of the forklike ridge. The whole
space between the ridges is covered with smal, thin-
walled fossae.

Voal. 37

PALEONTOLOGICAL JOURNAL Suppl. 2

Si71

Measurements (mm):

Height Width

Specimen no. Length
Holotype 4843-243 0.30 0.16 0.05
4843-242 0.30 0.16 0.04
4843-244 0.30 0.16 0.04

Variability. The length and angles of inclina
tion of ridges on the valves are slightly variable.

Comparison. The comparison of this species
with P. (U.) solei has been given above when describing
the latter species.

Occurrence. The middle Cadlovian (jason
Zone) of the Kostroma Region.

Material. Ten well-preserved valves from the
Makar'ev-yuzhnyi section.

Subfamily Cytherurinae G. Miiller, 1894
Genus Vesticytherura Griindel, 1964

Vesticytherura: Nikolaeva and Andreev, 1999b, p. 56.
Ty pe species. Eucytherura neocomiana Kaye,
1964, Lower Cretaceous, Hauterivian of England.

Diagnosis. Shel very smal, rounded rectangu-
lar, with weak median depression, sometimes with
muscle tubercle. Dorsal ridge often transformed into
row of separated tubercles. Eye tubercle distinct. Ven-
tral ridge borders weak ventrolateral widening. Hinge
lophodont, with shortened margina elements; hinge
bar developed in |eft valve, weakly incised.

Composition. Morethan ten species.

Comparison. From the genus Renicytherura
Griindel, 1981, similar in hinge structure and the shape
of the shell, it differs in the dorsal ridge being trans-
formed into arow of separated tubercles.

Occurrence. Cdlovian-Paeogene; Eurasia

Vesticytherurascottia (Whatley, 1970)
Plate4, fig. 15
Eucytherura (Vesticytherura) scottia: Whatley, 1970, p. 328,
pl. 7, figs. 7-13; Witte and Lissenberg, 1994, p. 32, pl. 9, figs. 21
and 22
Holotype. HU.18J.36, left vave Scotland,
StaffinBay; lower Oxfordian, cordatum Zone.

Description. The shel is weakly convex. The
right valveis slightly larger than theleft valve. Overlap-
ping is best expressed on the ventral sde of the poste-
rior end of the shell. The anterior end of the shell is
high, evenly rounded, flattened adong its margin. The
posterior end of the shell islow, rounded triangular, flat,
stronger beveled ventrally in the left rather than in the
right valve. The dorsal margin is straight, fusing with
the anterior margin at an obtuse angle; the posterodor-
sal margin is convex. The ventral margin is straight,
leaning toward the posterior end, weakly concaveinthe
middle. The maximum length of the shell isin its upper
half, the maximum height is at the anterior end, and the

2003



S172

maximum width is in the posteroventral half of the
shell. A thin zigzag ridge runs aong the anterior mar-
gin; itrunsaong the ventral side up to the posterior end
to disintegrate into several massive tubercles. A short,
low, tuberculateridgeis aso visiblein the posterior half
of the dorsal margin. There is a large round tubercle
between this ridge and the eye tubercle. The ends of the
shell are sculptured with large, thin-walled fossae. All
the rest of the surface of the valve is covered with shal-
low, small, rounded pits, which are often fused in pairs,
and with indistinct rare tubercles. Four smal acute
spines directed downward are located in the ventral part
of the anterior end.

M easurements (mm):
Width
0.04

Length
0.38

Height
0.20

Specimen no.
4843-186

Comparison. Being most smilar in sculpture to
V. acostata sp. nov., it differsfromthelatter inthepitted
unreticulate sculpture, in stronger expressed tubercles
along the dorsal margin, and in the presence of a low
ventral ridge; from V. rectodorsalis, in the dorsal ridge
being transformed into tubercles, in the absence of
oblique ridges, and in the pitted pattern of the scul pture.

Occurrence. The Kimmeridgian and the Rya-
zan Horizon of Holland, the middle Callovian-lower
Oxfordian of England and Scotland, the upper Callov-
ian of the Moscow Region, the middle Oxfordian of the
KostromaRegion.

Material. One well-preserved valve from the
middle Oxfordian deposits (Ophthalmidium strumo-
sum—Lenticulina brestica Zone) of the Makar’ev-yuzh-
nyi section, one well-preserved valve from the upper
Callovian (lambertl Zone) of the Peski section.

Vesticytherurarectodorsalis (Btaszyk, 1967)
Plate 4, figs. 16-18
Eucytherura rectodorsalis. Btaszyk, 1967, B 55, pl. 19, figs. 1-3;
Bideckaet al., 1988, p. 177, pl. 72, fig. 5; and rand? 1990, p. 170,
pl. 6, fig. 11.
Holotype ZPAL, O.1V/147; Poland, Iwanowice
Wielke; upper Bathonian, heterocostatus Zone.

Description. The shell isrounded quadrangular
and weakly convex. Theleft valveisdightly larger than
the right valve. Overlapping is most distinct on the dor-
sal side of the posterior and anterior ends. The anterior
end is high, evenly rounded. The posterior end is lower
than the anterior end, rounded triangular, andflat. In the
right valve, the anterior and posterior ends are more
strongly beveled than in the |eft valve. The dorsal mar-
gin is straight, fusing with the anterior and posterior
margins through a scarp, which is more distinct in the
right valve. The ventral margin is parallel to the dorsal
margin, weakly concave in its anterior third, fusing
smoothly with the anterior and posterior margins. The
maximum length is at the mid-height of the valve, the
maximum height is in the anterior third, and the maxi-
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mum width is in the posteroventral part of the shell.
A straight, low ridge reaching the valve midlength runs
along the anterior half of the dorsal margin above the
eye tubercle. Another low ridge with amassive baseis
present in the posterodorsal corner. A large, elongated
tubercle rises in the posterodorsal part of the shell; a
thin, smooth ridge directed toward the middle of the
anterior end starts at this tubercle. A thin, ill-defined
ridge fusing at the anterior end with the lower oblique
ridgeinto asingle ridge runs obliquely from the poster-
odorsal ridge. The outer surface of the valve, except for
ridges and tubercles, is covered with numerous small
fossae with thick muri that become thinner and larger at
the anterior and posterior ends. Five short spines are
visible in the dorsal half of the anterior end.

M easurements (mm):

Specimen no. Length Height Width
4843-276 0.32 0.17 0,06 -
4843-190 0.27 0.15 0.05
4843-191 0.29 6.16 0.05

Variability. The development and length of
ridges are variable. The reticulation of valves varies
widely from fine-celled and thin-walled to pitted.

Comparison. Fromformsidentifiedas V. sp. cf.
Eucytherura (Vesticytherura) soror (Pokorny, 1973)
from the upper Kimmeridgian of Holland (Witte and
Lissenberg, 1994, p. 32, pl. 5, figs. 28, 29), it differsin
the fused oblique and ventral ridges, from Eucytherura
(Vesticytherura) sp. A from the upper Kimmeridgian—
Ryazanian deposits of Holland (Witte and Lissenberg,
1994, p. 32, pl. 9, figs. 23, 24), in the oblique ridge
reaching the anterior end of the shell and fusing with
the ventral ridge there. The comparison with V. scottia
is given above when describing the latter species.

Occurrence. Theupper Bgjocian and Bathonian
of Poland, the upper Bathonian (discus Zone) of Ger-
many, the upper Callovian of the Moscow Region.

Material. Three well-preserved valves from the
upper Callovian (lambertl Zone) of the Peski section.

Vesticytherura costaeirregularis (Whatley, 1970)
Plate 5, figs 18

Eucytherura (Vesticytherura) cosraeirregularis: Whatley, 1970,
p. 325,pl. 6,figs.9-19, 21; Lorder al., pl. 9, figs. 14.

Eucytherura sp. cf. E. (Vesticytherura) costaeirregularis: Witte
and Lissenberg, 1994, p. 32, pl. 8, fig. 19.

Paranotacy there aff. paulaGerasmov et al., 199, pl. 3, fig. 8.

Holotype Hu.18.J40, left valve; Scotland, Y ork,
Melton; sample AC-Mel-5, upper Oxfordian, cautlsnl-
grae Zone.

Description. The shel is rounded quadrangu-
lar, weakly convex. Theleft valveis dightly larger than
the right valve, embracing the latter along the postero-
dorsal and anteroventral margins. The anterior end of
the shell is high and evenly rounded. The posterior end
of the shell islower than the anterior end, rounded qua-
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drangular, stronger beveled dorsally in the right valve
than in the | eft valve. The anterior and posterior ends of
the shell are flattened. The dorsal margin is straight,
fusing with the anterior and posterior margins at an
obtuse angle. The ventral margin is nearly pardle to
the dorsal margin, weakly concavein the anterior third,
fusing smoothly with the anterior and posterior ends.
The maximum length is at mid-height, the maximum
height is in the anterior third, and the maximum width
is in the posteroventral part of the shell. A large,
rounded eye tubercle is distinctly expressed at the
anterodorsal margin. Two thin and short ridgesrunning
toward the anterior and ventral margins start from the
eye tubercle. One of these ridges, i.e, that running
toward the ventral margin, fuses with alow, horizontal
median ridge that turns ventrally at the anterior end.
A short, twisting horizontal ridge runs in the posterior
third of the shell under the median ridge. Another short,
oblique ridge runs from the posterodorsal margin
toward the posterior end of the shell. Two large triangle
tubercles with their apices directed backward the rear
are clearly visible in the ventral sde. Another (small)
tubercle lies on the dorsal margin, immediately beyond
the eye tubercle. The whole outer surface of the valves
is covered with large irregular fossae with thick muri.
At the anterior and posterior ends of the shell, muri are
thinner and fossae become polygonal. Rare large pores
are mostly confined to elevated elements in the sculp-
ture. The solum of the fossae is dotted with abundant
granules. Five short, ventrally directed spines are
located in the ventral half of the anterior end.

M easurements (mm):

Specimen no. Length Height Width
4843-207 0.26 014 013
4843-122 0.28 015 013
4843-123 0.29 015 012
4843-135 0.30 0.15 013
4843-138 0.31 0.17 014
4843-149 0.30 0.16 014

Variability. The degree of the cellular sculp-
ture, the length and height of theridges, and their fusion
pettern vary grestly.

Comparison. Being most smilar in sculptureto
the species V. paula (Liibimova, 1955), it differs from
the latter in the presence of an additional short horizon-
tal ridge developed under the median ridge, in the pres-
ence of a tubercle beyond the eye tubercle, and in the
considerably less-devel oped reticulation; from V. acos-
tata Sp. nov., in the presence of ridges and in the pres-
ence of a tubercle beyond the eye tubercle and in the
less considerably developed reticulation of the valve
surface; from forms identified as Vesticytherurasp. cf.
E. (Vesticytherura) soror (Pokorny, 1973) from the
upper Kimmeridgian of Holland (Witte and Lissenberg,
1994, p. 32, pl. 5, figs. 28, 29), in the presence of
median ridges and in the reticulate sculpture; from
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V. grandipyga sp. nov., in the development of horizon-
tal ridges and the oblique posterior ridge, in the pres-
ence of atubercle beyond the eye tubercle, and in the
straight dorsal margin.

Occurrence. The upper Oxfordian (cautisni-
grae Zone) of Scotland, the upper Kimmeridgian of
Holland, the lower Volgian Substage of the Volga
Region, the middle Callovian—upper Oxfordian of the
Kostroma Region, the upper Callovian-middle Oxford-
ian of the Moscow Region, the upper Callovian and
lower Oxfordian of the Ryazan Region.

Material. Thirteen well-preserved valves from
the middle Oxfordian of the Samylovo section, 25 well-
preserved valves and complete shells from the lower
Oxfordian (Ophthalmidium sagittum—Epistomina vol-
gensisZone), 12 well-preserved valves fromthe middle
Oxfordian (Ophthalmidium strumosum—Lenticulina
brestica Zone) of the Yartsevo section, four well-pre-
served valves from the middle Callovian, one well-pre-
served valve from the lower Oxfordian (Ophthalmid-
ium sagittum-Epistomina volgensis Zone), two vaves
from the middle Oxfordian (Ophthalmidium strumo-
sum-Lenticulina brestica Zone) and four well-pre-
served valves from the upper (serratumZone) Oxford-
ian of the Makar’ev-yuzhnyi section, 24 well-preserved
valves and complete shells from the upper Callovian
(lamberti Zone), two well-preserved valves from the
lower Oxfordian and 62 well-preserved valves and
complete shells from the middle Oxfordian of the Peski
section, eight well-preserved valves from the upper
Cdlovian of the Zmeinka section, 45 well-preserved
valves and complete shells from the upper Callovian,
and 11 well-preserved valves from the lower Oxfordian
of the Mikhailovtsement Section.

Vesticytherura grandipyga Tesakova, p. nov.
Plate 5, figs. 913

Etymology. FromLatingrandis (big) and Greek
pyga (nates).

Holotype. PIN, no. 4843-130, left valve; Mos-
cow Region, Peski; middle Oxfordian, Ophthalmidium
strumosum-Lenticulina brestica Zone.

Description. The shell is rounded quadrangu-
lar, weakly convex; the convexity is greater in the pos-
terior half. Theleft valve embracestheright valve along
the posterodorsal margin. The anterior end of the shell
is high and evenly rounded. The posterior end of the
shell islower than the anterior end, rounded quadrangu-
lar in theleft valve and triangular in theright valve. The
anterior and posterior ends are flattened. The dorsal
marginisweakly concave inthe middle, fusing with the
anterior margin at an obtuse angle and with the poste-
rior margin at an obtuse angle in the right valve and
through an excavation in the left valve. The ventral
margin is nearly pardld to the dorsal margin, weakly
concave in the anterior third, fusing smoothly with the
anterior and posterior margins. The maximum length is
at the mid-height, the maximum height is in the anterior
third, and the maximum width is in the rear part of the
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valve. A shallow median depression nearly reaching the
ventral margin is present in the middle of the valve.
A large eye tubercle is distinctly expressed on the
anterodorsal edge. A high ridge with amassive base lies
in the posterior half of the ventral side. Three short
ridges directing obliquely toward the ventral margin are
present a the anterior end of the shell. Three short
ridges arched toward the dorsal margin are traced in the
posterior, convex haf of the shell. The entire surface of
the valve is covered with rounded pits, the solum of
which is covered with fine, round granules. Polygonal
thin-walled fossae are developed on flattened areas of
the anterior and posterior ends. Five short, acute, ven-
trally oriented spines are developed at the anterior end
of the shell.

Measurements (mm):

Specimen no. Length Height Width
Holotype 4843-130 0.34 0.17 0.08
4843-175 0.27 0.13 0.09
4843-180 0.27 0.14 0.09
4843-14 0.29 0.16 0.08

Variability. The size of pits varies from large to
smdl; additionally, the height of the hind ridges is
dightly variable.

Comparison. From V. acostata p. nov., it dif-
fers in the concave dorsal margin, in the more convex
posterior part of the valve, and in the absence of tuber-
cles both beyond the eye tubercle and in the posterior
third of the dorsal margin; from V. paula (Liibimova,
1955), in the absence of the horizontal ridge and hind
oblique ridge, and in the presence of pits instead of
thin-walled fossae, aso in the concave dorsal margin
and more convex posterior half of the valve. The com-
parison with V. costaeirregularis (Whatley, 1970) is
provided above when describing the latter species.

Occurrence. The middle Oxfordian of the Kos-
troma Region, the upper Callovian and middle Oxford-
ian of the Moscow Region, the middle Callovian of the
Kursk Region, the middle Callovian of Mordovia

Material. Four well-preserved vaves from the
middle Oxfordian (Ophthalmidium strumosum:-Lenti-
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culina brestlca Zone) of the Yartsevo section, one well-
preserved valve from the middle Oxfordian (Ophthal m-
idium strumosum-Lenticulina brestica Zone) of the
Makar’ev-yuzhnyi section, five well-preserved valves
from the upper Calovian (lamberti Zone) and two
well-preserved valves from the middle Oxfordian of the
Peski section, one well-preserved valve from the mid-
die Calovian (jasonZone) of the Mikhailovskii Mine
section, 30 well-preserved valves and complete shells
from the middle Calovian (coronatum Zone) of the
Troshkov vrag section.

Vesticytherurapaula (Liibimova, 1955)
Pae5, figs 14-16; Plate 6, figs 1-12
Orthonotacythere paula: Lubimova, 1955b, p. 90, pl. 10, fig. 7.
Paranotacytherepaula: Pyatkova and Permyakova, 1978, p. 136,
pl. 53, fig. 7.

Paranotacythere aff. paulaGerasimov et al., 1996, pl. 3, figs. 9
and 10.

Renicytherura paula: Nikolaeva and Andreev, 1999b, pl. 26,
figs. 2-5; Kupriyanova, 2000, pl. 1, figs. 5 and 6.

Renicytherura (R.)parairregularis: Brand, 1990, p. 172, pl. 6,
figs 16

Holotype. VNIGRI, no. 148-1; Emba Region,
Lake Inder, Karadzhir Gorge; middleVolgian Substage,
panderi Zone.

Description. The shdl is rounded quadrangu-
lar, weakly convex. The left valve overlaps the right
valve aong the dorsal parts of the anterior and posterior
margins of the shell. The anterior end of the shell is
high, evenly rounded; in the right valve, it is dightly
beveled dorsally. The posterior end of the shell is lower
than the anterior end, rounded quadrangular in the left
valve and rounded triangular in the right valve. Both
ends of the shell are flattened. The dorsal margin is
straight, fusing with the anterior and posterior margins
of the shell at an obtuse angle in the right valve. In the
left valve, the anterodorsal margin is convex and the
posterodorsal margin is concave. The ventral margin is
not parallel to thedorsal margin, itisweakly concavein
the anterior third. The maximum length is at the mid-
height of the valve, the maximum height is in the ante-
rior third, and the maximum width is in the posterior
half of the shell. The median depression is weskly

Explanation of Plate 5

Figs. 1-8. Vedticytherura costaeirregularis (Whatley): (1) no. 4843-122, |eft valve, lateral view, x150; (2) no. 4843-123, |eft valve,
lateral view, x150; sample Pyum-27; (3) no. 4843-135, left valve, lateral view, x150; (5) no. 4843-138, right valve, lateral view,
x150; sample Pyum-25; (7) no. 4843-149, right valve, lateral view, x167; (8) no. 4843-148, |eft valve, lateral view, x167; sample
Pyum-22; middle Oxfordian, O. strumosum—L. brestica Zone; (4) no. 4843-207, |eft valve, lateral view, sample Pyum-9, upper Call-
ovian, lamberti Zone, x133; Moscow Region, Peski; (6) no. 4843-219, left valve, inner view, Kostroma Region, Yartsevo, sample

95-17, lower Oxfordian, cordatum Zone, x167.

Figs. 9-13. Vesticytherura grandipyga sp. nov.: (9) no. 4843-180, left valve, lateral view, x167; (11) no. 4843-14, right valve, lateral
view, x130; sample Pyum-6; (12) no. 4843-175, left valve, lateral view, sample Pyum-7, x167; upper Callovian, lamberti Zone;
(10) holotype no. 4843-130, left valve, lateral view, sample Pyum-26, middie Oxfordian, O. strumosum-L. brestica Zone, x130;
Moscow Region, Peski; (13) no. 4843-227, left valve, inner view, Kostroma Region, Yartsevo, sample 95-21, middle Oxford|an

densiplicatum Zone, x1677.

Figs. 14-16. Vesticytherura paula (Lubimova): (14) no. 4843-46, |eft vave, lateral view, sample Pyum-5, upper Calovian, lamberti
Zone, x167; (15) no. 4843-112, right valve, lateral view, sample Pyum-32, x140; (16) no. 4843-126, right valve, lateral view, sample
Pyum-27, x167; middle Oxfordian, O. strumosum-L. brestica Zone, Moscow Region, Peski.
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developed on the outer surface of the anterior half of the
vaves; this depression shallows toward the middle of
the valve. A large eye tubercleis distinctly expressed on
the anterodorsal margin. The longest ridge transects
obliquely the entire valve from the posterior to the ante-
rior end of the shell. This ridge dichotomizesin its ante-
rior and posterior ends; its upper processes reach the
dorsa margin, its lower processes are obliquely
directed downward toward the anterior and posterior
ends. Three short, oblique ridges are developed at the
anterior end. Two large, acuminate tubercles with their
bases fused appear in the posterior haf of the ventral
side. The entire outer surface of the shell, except for the
eye tubercle and ridges, is covered with large polygonal
fossae with high acuminate muri; these fossae form
reticulation. The solumisfinely porous. In the flattened
areas of the anterior and posterior ends, muri are very
thin. Five or six short, downward directed spines are
present a the anterior end. ;

M easurements (mm):

Specimen no. Length Height Width
4843-46 0.30 0.15 013
4843-35 0.27 015 014
4843-186 0.29 0.16 013
4843-178 0.27 015 0.13
4843-202 0.30 0.16 014
4843-171 0.28 0.15 014

Variability. Ridges are less developed in speci-
mens with wider and lower muri; vertical processes of
the median ridge may be lacking in such specimens.

Comparison.DifferencesfromV. costaeirregu-
laris (Whatley, 1970) and V. grandipyga $p. nov. have
been given above when describing these species. From
V. acostata . nov., it differs in the presence of a
median ridge, in the absence of tubercles beyond the
eye tubercle, and in the reticulate not cellulate sculpture
on the vave surface.

Remarks. Nikolaeva and Andreev (1999b),
Kupriyanova (2000), and Brand (1990) referred this
species to the genus Renicytherura on the basis of the
dorsal ridge that is not disintegrated into separate tuber-
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cles. Due to the fact that the genus Vesticytherura
includes species with apoorly defined dorsal ridge, and
taking into account the great similarity of the sculpture
in this species and in V. costaeirregularis (Whatley,
1970) and V. acostata sp. nov., we place this species
into the genus Vesticytherura.

Forms identified as Orthonotacythere aff. paula
from the Valanginian of Salekhard (West Siberian Low-
land) (Liibimova €t al., 1960) may belong to this spe-
cies. Liibimova mentions "a somewhat different
arrangement of ridges on the surface" as a character
separating the West Siberian form from V. paula; how-
ever, in the description of both species, the information
on the sculpture and ridges, in particular, is identical.
Lacking aphotograph of O. aff. paula and the similarity
of its depiction with that of V. costaeirregularis prevent
us from synonymizing O. aff. paula with V. paula.

Occurrence. The upper Bathonian of Germany,
the Cdlovian of the Dnieper-Donets Depression, the
middle Volgian Substage (panderiZone) of Kazakh-
gan, the middle Callovian—upper Kimmeridgian of
Samarskaya Luka, the lower Oxfordian—middle Vol-
gian Substage of the Obshchii Syrt; the upper Oxford-
ian of Tatarstan and the Orel Region, the upper Berria-
sian—lower Vadanginian of Kolguev Idand (Barents
Seq), the upper Callovian—Oxfordian of the Kostroma
Region, the upper Callovian and the middle Oxfordian
of the Moscow Region, the upper Callovian of the Rya-
zan Region, and the middle Callovian of the Kursk
Region.

Material. Four well-preserved valves from the
lower Oxfordian and one well-preserved valve from the
upper Oxfordian of the Yartsevo section, two well-pre-
served valves from the middle Oxfordian (Ophthalmi-
dium strumosum-Lenticulina brestica Zone) of the
Makar’ev-yuzhnyi section, 15 well-preserved valves
and complete shells from the upper Callovian (lamberti
Zone) and 15 well-preserved vaves and complete
shells from the middle Oxfordian of the Peski section,
two well-preserved valves from the upper Calovian
(lamberti Zone) of the Zmeinka section, three well-pre-
served valves from the middle Callovian (jasonZone)
of the Mikhailovskii Mine section.

ExplanationofPlate6
Figs. 1-12. Vesticytherura paula (Liibimova): (1) no. 4843-35, |eft valve, lateral view, x167; (5) no. 4843-189, |eft valve, |ateral

view, X167; (11) no. 4843-186, right valve, lateral view, x150; sample Py

um-5; (2) no. 4843-12, left valve, lateral view, x167;

(4) no. 4843-178, right val ve, |ateral view, x167; samplePyum-6; (3) no. 4843-171, left valve, lateral view, sample Pyum-7, x150;
(9) no. 4843-202, complete shell, dorsal view, sample Pyum-8, x150; upper Callovian, lamberti Zone; (6) no. 4843-136, |eft valve,
lateral view, sample Pyum-25, xX167; (7) no. 4843-4-b, right valve, lateral view, x167; (12) no. 4843-4-a, |eft valve, lateral view,
x140; sample Pyum-27; (10) no. 4843-212, |eft valve, inner view, sample Pyum-22, x167; middle Oxfordian, O. strumosum—
L. brestica Zone; Moscow Region, Peski; (8) no. 4843-223, right valve, inner view, Kostroma Region, Y artsevo, sample 95-19,

lower Oxfordian, cordatumZone.

Figs. 13-17. Vesticytherura acostata sp. nov.: (13) no. 4843-114, left valve, lateral view, x167; (15) no. 4843-113, right valve, lat-
eral view, x140; Moscow Region, Peski, sample Pyum-32, middle Oxfordian, O. strumosum-L. brestica Zone; (14) holotype
no. 4843-226, | eft valve, lateral view, sample 95-21, middle Oxfordian, densiplicatum Zone, x167; (17) no. 4843-220, left valve,
inner view, lower Oxfordian, cordatumZone, sample95-17, x167; KostromaRegion, Y artsevo; (16) no. 4843-294, right valve, la-
teral view, Mordovia, Troshkov vrag, sample96-3, middle Callovian, coronatum Zone, x167.
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Vesticytheruraacostata Tesakova, 9. nov.
Plate 6, figs 1317

Etymology From the Grek a (without) and
Latin costa (rib).

Holotype. PIN, no. 4843-226, |eft valve, Kos
troma region, the Yartsevo Vvillage, upper Cdlovian,
Lenticulina tumida—Epistomina elshankaensis Zone.

Description. The shel isrounded quadrangular
and weakly convex. The left valve dightly overlaps the
right valve along the antero- and posterodorsal margins.
The anterior end of the shell is high, evenly rounded; in
the right valve, it is dightly beveled dorsally. The pos-
terior end is lower than the anterior end; it is rounded
quadrangular in the left valve and rounded triangular in
the right valve. The anterior and posterior ends of the
shell are flattened. The dorsal margin is straight, fusing
with the anterior and posterior margins smoothly in the
right valve and at an obtuse angle in the left valve. The
ventral margin is not paralel to the dorsal one and
weakly concave in the anterior third. The maximum
length is at the mid-height, the maximum height is in
the anterior third, and the maximum width is in the pos-
teroventral portion of the shell. On the dorsal side, there
are alarge eye tubercle, a smdl tubercle developed just
beyond the eye tubercle, and another smdl tubercle in
the posterior third of the dorsad margin. Two large
pointed tubercles having their bases fused and apices
directed towards the rear arise in the posterior haf of
the ventral side. Up to three thin, obll(?ue small ridges
may be outlined at the anterior end of the shell. The
entire surface of the valve, except for the eye tubercle,
is covered with large, rounded, thick-walled fossae.
The solum is finely granulated. The muri are thinner on
the flattened aress of the anterior and posterior ends of
the shell. Five short downcurved spines are developed
on the ventral side of the anterior end of the shell.

Measurements (mm):

Specimen no. Length Height Width
Holotype 4843-226 0.27 0.15 0.07
4843-220 0.30 0.16 0.06
4843-114 0.28 0.15 0.06
4843-113 034 018 0.08

Variability. The variability is expressed in the
degree of celular sculpture development.

Comparison.Differencesfrom V. costaeirregu-
laris (Whatley, 1970% and V. grandipygap. nov. are pro-
vided above under the description of the latter species.

Occurrence. The Oxfordian of the Kostroma
Region, the upper Cdlovian and the middle Oxfordian
of the Moscow Region, and the upper Callovian of the
Ryazan Region.

Material. Eighteen well-preserved vaves and
complete shells from the middle Oxfordian of the
Samylovo section, 23 well-preserved valves and com-
plete shells from the lower Oxfordian (Ophthalmidium
sagittum—Epistomina volgensis Zone), 24 well-pre-
saved vaves and complete shels from the middle
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Oxfordian  (Ophthalmidium  strumosum-Lenticulina
brestica Zone) and three satisfactorily preserved valves
from the upper Oxfordian of the Yartsevo section, 36
well-preserved valves and complete shells from the
lower Oxfordian (Ophthalmidium sagittum-Epistom-
ina volgensis Zone), three well-preserved vaves from
the middle Oxfordian (Ophthalmidium strumosum-
Lenticulina brestica Zone) and sx well-preserved
valves from the upper Oxfordian of the Makar’ev-yuzh-
nyi section, 28 well-preserved valves and complete
shells from the up a]oer Callowan (lambertiZone) and 31
well-preserved valves and a complete shell from the
mi ddI e Oxfordian of the Peski section, onewell-preserved
valve from the upper Calovian (Iamberti Zone) of the
Zmeinka section, and one well-preserved valve from the
upper Calovian of the Mikhailovtsement section.

Subfamily Cytheropterinae Hanai, 1957
Genus Cytheropteron Sars, 1865

Cytheropteron: Liibimova, 1955b, p. 94; Kashevarova et al.,
1960, p. 404; Reyment et al., 1961, p. 292; Nikolaeva and Pav-
lovskaya, 1989, p. 133, Kaever et al, 19, p. 54; and Nikolaeva
and Andreev, 1999b, p. 57.

Type species. Cythere latissima Norman,
1865; a Recent species from the Atlantic Ocean.

Diagnosis. Shell smal to medium-sized, oval or
subrho %Old, strongly to moderately convex, with
equal or dightly unequa valves. Anterior end high,
arched. Posterior end lower than anterior end, rounded
triangular. Dorsal margin archlike, forming caudal pro-
cess at point of fusion with posterior margin. Winglike
widening often ending with spine developed on ventral
dde. Surface smooth, pitted reticulate, reticulate or
wrinkled. Eye tubercle absent. Hinge merodont in
Mesozoic forms and entomodont in Cenozoic forms; in
right valve, represented by two eongated teeth incised
into five parts in marginal regions and by a crenellate
groove in the median region; in the left valve, the
arrangement of elements is reverse.

Composition. Around 50 Species.

Comparison. From the genus Procytheropteron
Liibimova, 1955, similar in shell contour, it differs in
the merodont hinge (in contrast to the antimerodont
hinge in the later genus) and in the development of
wing-shaped widening on the ventral sde (in contrast
to the ventrolateral prominence in the latter genus).
Occurrence. Lower Jurassc-Recent; world-

wide.

Cytheropteron spinosum Liibimova, 1955
Plate 7, figs 1-7

gytheropteron (?) spinosum: Liibimova, 1955b, p. 95, pl. 10,

fig. 9.
i Cytheropteron sp.: Kubiatowicz, 1983, p. 24, pl. 7, figs. 9 and 12

Cytheropteron spinosum: Pyatkova and Permyakova, 1978,
p. 158 pl. 72, figs. 13

Cytheropteron renuis: Gerasimov et al, 199, pl. 5, fig. 13.

Holotype. VNIGRI, no. 117-9, right vave
Samarskaya Luka, the village of Rep’evka; middle
Cdllovian.
2003
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Description. The shel is very smdl, irregular
oval, moderately convex, with dightly unequal valves.
Theleft valve slightly overlaps the right valve along the
antero- and posterodorsal margins. The anterior end of
the shell is high, rounded, weakly beveled dorsally, and
flattened along its margin. The posterior end of the shell
is much lower than the anterior end, stretched out
toward the dorsal margin and flattened, strongly bev-
eled ventrally, fusing with the dorsal margin through a
scarp and with the ventral margin smoothly. The ventral
margin is pardle to the dorsal margin and weakly con-
cave in the anterior third. The maximum length isjust
below the dorsal margin. The maximum height isin the
anterior third, and the maximum width is in the poster-
oventral part of the shell. An acute spine is present in
the posteroventral part of the valve. The entire surface
of the valve is covered with large, rounded fossae with
wide muri that are thinner at the anterior and posterior
ends of the shell and fuse into smdl ridges on the prom-
inence below the spine. The solum is dotted with
numerous fine pores that are more distinct at the ante-
rior and posterior ends of the shell. A flat, translucent
bordering is developed aong the anterior margin and
lower part of the posterior margin.

M easurements (mm):

Specimenno. Length Height Width
4843-344 0.29 0.14 0.09
4843-168 034 0.19 0.10
4843-185 0.24 0.12 0.07
4843-286 0.29 0.15 0.09
4843-284 033 0.15 0.09

Variability. The length of the spine and the
degree of the development of reticulation are dlightly
variable.

Comparison. From C. pseudospinosum .
nov., it differs in the rounded shape of the fossae and in
the much thinner and lower spine.

Occurrence. The upper Kimmeridgian of
Poland, the middle Callovian of the Dnieper-Donets
Depression, the middle Callovian—lower Oxfordian of
Samarskaya L uka and the Ulyanovsk region, the upper
Calovian and the middle Oxfordian of the Moscow
Region, and the middle Callovian of the Kursk Region
and Mordovia

Material. Seven well-preserved valves from the
upper Cdlovian (lamberti Zone) and one well-pre-

sarved valve from the middle Oxfordian (Ophthalmid-

iumstrumosum—Lenticulina brestica Zone) of the Peski
section, one well-preserved valve from the middle Call-
ovian (jasonZone) of the Mikhailovskii Mine section,
four well-preserved vaves from the middle Callovian
(coronatum Zone) of the Troshkov vrag section.
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Cytheropteronpseudospinosum Tesakova, . nov.
Plate 7, figs. 8-12

Etymology. Fromthe Greekpseudos (false) and
C. spinosum Liibimova, 1955.

Cytheropteron spinosum: Gerasimov et al., 1996, pl. 5,figs. 14
and 15,

Holotype. PIN, no. 4843-38, left vave, Mor-
dovia, Troshkov vrag; middle Callovian, coronatum
Zone.

Description. The shel is smal, eongated,
moderately convex. The left valve dightly overlaps the
right valve along the antero- and posterodorsal margins.
The anterior end of the shell is high and evenly
rounded, weakly beveled dorsally. The posterior end is
much lower than the anterior end, strongly beveled ven-
traly, fusing with the dorsal margin through a scarp and
with the ventral margin smoothly. The anterior and pos-
terior ends of the shell are flattened. The dorsa margin
is straight. The ventral margin is parald to the dorsal
margin and weakly concave in the anterior third. The
maximum length isjust below the dorsal margin. The
maximum height is in the anterior half, and the maxi-
mum width is in the posteroventral part of the valve.
A very massive, long spine withflat flanksis developed
in the posteroventral part of the valve. The entire valve
surface, except for the spine, is covered with large
polygonal fossae with wide muri. On the ventral side,
the muri fuse together to form severa short, thin, con-
vex ridgelets that are paralel to the ventral margin.
At the anterior and posterior ends of the shell, the fos-
se are especidly large, polygonal, and thin-walled.
The solum is finely porous.

Measurements (mm):

Width

Specimen no. Length Height
Holotype4843-38 0.28 0.15 0.09
4843-275 0.27 015 0.09
4843-274 0.32 0.16 0.10
4843-183 0.30 014 0.08

Variability. The width of the muri and the
height of the spine are dightly variable.

Comparison. Differences from C. spinosum
Liibimova, 1955 are given under the description of the
latter species.

Remarks. The specimen depicted by myself in
the paper by Gerasimov et al. (1996, pl. 5, figs. 14, 15)
was erroneously identified as C. spinosum.

Occurrence. The lower and middle Oxfordian
of the Kostroma Region, the upper Calovian of the
Moscow Region.

Material. Two well-preserved vaves from the
middle Oxfordian (Ophthalmidium strumosum—Lenti-
culina brestica Zone) of the Samylovo section, two
well-preserved valves from the lower Oxfordia (Oph-
thalmidium sagittum-Epistomina volgensis Zone) of
the Makar’ev-yuzhnyi section, and three well-pre-
served valves from the upper Callovian (lamberti Zone)
of the Peski section.
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Cytheropteronlaeve Tesakova, . nov.
Pate 7, figs. 13-16
Etymology. From Latin laevis (smooth).
Metacytheropteronp. A: Whatley, 1970, p. 330, pl. 8, figs. 1-4.
Holotype. PIN, no. 4843-146, right vave, Mos-
cow Region, Peski; middle Oxfordian, Ophthalmidium
strumosum—Lenticulina brestica Zone.

Description. The shel is small and moderately
convex. The left valve dlightly overlaps the right valve
along the antero- and posterodorsal margins. The ante-
rior end of the shell is high and evenly rounded, weakly
beveled in the dorsal half. The posterior end is low,
strongly beveled ventrally and stretched upward, fusing
with the dorsal margin through a scarp and with the
ventral margin smoothly. The anterior end of the shell
is flattened. The dorsd margin is straight. The ventra
margin is parald to the dorsal one, weakly concave in
the anterior third. The maximum length isjust below
the dorsal margin. The maximum height occurs in the
anterior third, and the maximum width is in the center
of the valve. The ventral wing-shaped extension termi-
nates in a long and thick spine. The second spine,
smdler and thinner, is developed closer to the posterior
margin. A thin longitudinal ridgelet occasionaly runs
aong the dorsal margin in its anterior half. The entire
outer surface of the valves is smooth.

Measurements (mm):

Specimen no. Length Height Width
Holotype 4843-146 031 013 0.09
4843-193 0.26 0.12 0.07
4843-256 0.28 0.15 0.09
4843-282 0.38 0.16 0.10

Variability. The length of the lesser spine and
the degree of the development of the anterodorsal lon-
gitudina ridgelet are dightly variable.

Comparison. From C. spinosum and C. pseu-
dospinosum described above, it differs in the presence
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of the second spine in the posteroventral part of the
valve and in the smooth outer surface of the valves.

Occurrence. Themiddle Calovian of Scotland,
the upper Oxfordian of the K ostroma Region, the upper
Cdlovian and the middle Oxfordian of the Moscow
Region, and the upper Callovian of the Ryazan Region.

Material. One satisfactorily preserved valve
from the upper Oxfordian of the Makar’ev-yuzhnyi
section, two well-preserved valves from the upper Call-
ovian (lamberti Zone) and two well-preserved valves
from the middle Oxfordian (Ophthalmidium strumo-
sum-Lenticulina brestica Zone) of the Peski section,
and one satisfactorily preserved valve from the upper
Cdlovian the Mikhailovtsement section.

Superfamily Cytherideidacea Sars, 1925
Family Cytherideidae Sars, 1925

Subfamily Galliaecytherideinae
Andreev et Mandelstam, 1964

Genus Galliaecytheridea Oertli, 1957

Galliaecytheridea: Oertli, 1957, p. 654; Howe et al., 19613,
p. 276; Kaever etal., 1994, p. 52; and Nikolaeva et al., 1999, p. 83.

Type species. G. dessimilis Oertli, 1957; Kim-
meridgian of France.

Diagnosis. Shell medium-sized, suboval, with
flattening in the anterior marginal zone or with a mar-
ginal rolllike ridge. Valves unequal; left valve embrac-
ing right valve along entire margin or leaves free only
anterior margin. Anterior end of shell high, gently
rounded. Posterior end lower than anterior end, triangu-
lar rounded. Dorsa margin straight. Ventral margin
concave in anterior half. Outer surface of shel smooth
or pitted. Hinge hemimerodont; in left vave, repre-
sented by incised marginal sockets and crendllate bar;
in right valve, arrangement of elements reverse. Pore-
cana zones narrow; 10 to 15 pore canas present in
anterior one.

Composition. Around 40 species.

Explanation of Plate 7
Figs. 1-7. Cytheropteron spinosum Liibimova: (1) no. 4843-344, right valve, lateral view, Kursk Region, Mikhailovskii Mine, sam-
ple 95-23, middle Callovian, jason Zone, x167; (2) no. 4843-168, right valve, lateral view, sample Pyum-32, middle Oxfordian,
O. strumosum—L. brestica Zone, X133; (4) no. 4843-185, |eft valve, lateral view, sample Pyum-5, upper Callovian, lamberti Zone,
X200; Moscow Region, Peski; (3) no. 4843-284, |eft valve, latera view, x167; (5) no. 4843-286, left vave, latera view, xX167;
(6) no. 4843-288, right valve, lateral view, x167; Mordovia, Troshkov vrag, sample 96-4, middle Callovian, coronatum Zone;
(7) no. 4843-258, right valve, lateral view, Kostroma Region, Samylovo, sample Sam-14, middle Oxfordian, O. strumosum-L. bres-

tica Zone, x167.

Figs. 8-12. Cytheropteron pseudospinosum p. nov.: (8) no. 4843-275, |eft valve, latera view, x167; (9) no. 4843-274, left valve,
lateral view, x140; sample Pyum-11; (10) no. 4843-183, left valve, lateral view, x167; (11) no. 4843-39, |eft valve, lateral view,
X167; sample Pyum-5; Moscow Region, Peski, upper Callovian, lamberti Zone; (12) holotype no. 4843-38, left valve, latera view,
Mordovia, Troshkov vrag, sample 96-4, middle Callovian, coronatum Zone, x167.

Figs. 13-16. Cytheropteron laeve sp. nov.: (13) no. 4843-193, left valve, lateral view, sample Pyum-5, upper Callovian, lamberti
Zone, x170; (14) holotype no. 4843-146, right valve, lateral view, sample Pyum-22, middle Oxfordian, O. strumosum-L. brestica
Zone, x150; Moscow Region, Peski; (15) no. 4843-256, right valve, lateral view, Kostroma Region, Makar'ev-yuzhnyi, sample 95-13,
upper Oxfordian, serratum Zone, x170; (16) no. 4843-282, right vave, latera view, Mordovia, Troshkov vrag, sample 96-4, middle

Callovian, coronatum Zone, x133.

Figs 17 and 18. Palaeocytheridea baculumbajula(Mandelstam): (17) no. 4843-155, right valve, lateral view, X170; (18) no. 4843-154,
left valve, lateral view, x170; Moscow Region, Peski, sample Pyum-9, upper Callovian, lamberti Zone.
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Comparison. Being similar in hinge structure
and shell outline to the genus Palacocytheridella Man-
delstam, 1958, it differs from the latter in the absence
of spines in the posteroventral part of the vave.

Occurrence. Upper Jurassic; Eurasia

Galliaecytheridea legitima (Liibimova, 1955)
Plate 9, figs 18

Palaeocytheridea |legitima: Liibimova, 1955b, p. 43, pl. 4, fig. 5;
Gerasimov et al., 199, pl. 3, fig. 6.

Holotype VNIGRI, no. 226-33, |eft valve; Uly-
anovsk Region, the village of Gorodishche; upper
Oxfordian.

Description. The shell is elongated, irregular
oval. The vaves are unequal; the left valve embraces
theright valve along the entire margin. The anterior end
of the shell is dlightly beveled dorsally. The anterior and
posterior ends of the shell are flattened along their mar-
gins, having awide pore-canal zone. The dorsal margin
isnearly straight, weakly convex initsmedia part, low-
ering toward the posterior end, fusing with the latter
through a smal scarp and with the anterior end
smoothly. The ventral margin is not pardlél to the dor-
sd margin, weakly concave medialy, fusing smoothly
with both the anterior and posterior margins. The max-
imum length of the shell is at its mid-height, the maxi-
mum height is in the anterior third of the valve, and the
maximum width is in the middle of the ventra sde.
Irregularly scattered smdl, rounded pits are devel oped
onthe outer surface of the valve, except for the flattened
areas of the anterior and posterior ends; their size
decreases from the center to the margins. A shallow,
convex rearward median depresson is sometimes
present in the middle part of the outer surface of the
valve; this depression is developed above the adductor.

Measurements (mm):

Specimen no. Length Height Width
43843-336 053 0.32 0.27
4843-335 053 0.30 0.26
43843-338 057 034 0.29
4843-337 0.53 0.30 0.26
4843-342 0.49 0.30 0.28
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Variability. The degree of the dorsa margin
leaning and the pitted sculpture of the valves are
dightly variable.

Comparison. Being smilar in shell shape and
sculpture to the species G. mandelstami (Liibimova,
1955) from the Oxfordian, Kimmeridgian, and the
lower and middle Volgian substages of the Volga
Region and the middle Volgian Substage of the Ob-
shchii Syrt (Liibimova, 1955, p. 42, pl. 4, fig. 4), it dif-
fers from the latter in the more convex ventral part of
the shdll, in the presence of the scarp in the upper part
of the dorsd end, and in the well-devel oped pore-cana
zone.

Remarks. Inthe shell outline and sculpture, rep-
resentatives of the genus Galliaecytheridea much
resemble ostracodes of the genus Amphicythere Trie-
bel, 1954, which is referred to the subfamily incertae
sedis of the family incertae sedis of the superfamily
Progonocytheracea Sylvester-Bradley, 1948, but differ
from them in the hemimerodont hinge (in contrast to
the amphidont hinge in the latter) and in the absence of
an eye spot. A new species of ostracodes identified as
Amphicythere kilenyii Bielecka, Btaszyk, et Styk, 1976
(Bidlecka et al, 1988, p. 373, pl. 170, fig. 3) has been
discovered in the lower Kimmeridgian of Poland.
A very smilar specimen is known and identified as
Amphicythere sp. cf. kilenyii in the lower Oxfordian of
Holland (Witte and Lissenberg, 1994, p. 33, pl. 3,
fig. 12). On the basis of the shell shape and the absence
of the eye spot, the Polish and the Dutch forms may be
dlocated to the genus Galliaecytheridea and to the
above species; however, we refrain from their identifi-
cation because of the absence of a description and
drawings of their hinge.

There are several different species referred to the
genus Amphicythere in the Jurassic of Poland; unfortu-
nately, the description and drawings of their hinges are
lacking. Since their shell outlines and their valve sculp-
ture resemble those of G. legitima, below we compare
them. From A. delicatipunctata Bielecka, Btaszyk, et
Styk, 1976 from the lower Kimmeridgian of Poland
(Bielecka et al, 1988, p. 372, pl. 170, fig. 2), G. legi-
tima differs in the wider flattening of the anterior and
posterior ends and in more dispersely scattered pits; from
forms identified as A. confundensOertli, 1957 from the

Explanation of Plate 8
Figs. 15 Parariscus octoporalis Btaszyk: (1) no. 4843-163, right valve, lateral view, x130; (2) no. 4843-206, right valve, inner
view, X135; (3) no. 4843-201, right valve, laterd view, x130; (5) no. 4843-163, reticulate pores, X800; sample Pyum-8; (4) no. 4843-14,
left valve, lateral view, sample Pyum-9, x120; Moscow Region, Peski, upper Callovian, lamberti Zone.

Figs. 613 Tethysia bathonica Scheppard: (6) no. 4843-255, complete shell, dorsal view, sample 95-12, x167; (12) no. 4843-257,
left valve, lateral view, sample 95-13, x167; Makar’ev-yuzhnyi, upper Oxfordian, E. uhligi-L. russiensis Zone, (10) no. 4843-237,
left valve, lateral view, Yartsevo, sample 95-29, upper Oxfordian, E. uhligi-L. russiensis Zone, x167; Kostroma Region;
(7) no. 4843-34, right valve, lateral view, sample Pyum-5, x130; (13) no. 4843-34, cacareous spines inside fossae, x400;
(9) no. 4843-12, right valve, lateral view, sample Pyum-6, x130; upper Cdlovian, lamberti Zone; (8) no. 4843-143, left valve, lateral
view, sample Pyum-23, x167; (11) no. 4843-218, right vave, lateral view, sample Pyum-32, x167; middle Oxfordian, O. strumo-

sum—L. brestica Zone; Moscow Region, Peski.

Fig. 14. Ljubimovella sp., no. 4843-161, right valve, lateral view, Moscow Region, Peski, sample Pyum-8, upper Calovian, lamberti

Zone, x150.
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lower Kimmeridgian of Poland (Bielecka et al., 1988,
p. 372, pl. 170, fig. 1), in much larger pits and in the
greater flattening of the posterior end.

Occurrence. The Oxfordian of Tatarstan, the
Samara and Voronezh regions, the upper Callovian of
the Moscow Region, the middle Callovian of Mordovia
and the Kostroma and Kursk regions.

Material. One well-preserved valve from the
upper Calovian (lamberti Zone) of the Peski section,
one satisfactorily preserved valvefrom the middle Call-
ovian (jasonZone) of the Yartsevo Section, one satisfac-
torily preserved valve from the middle Callovian (cor-
onatum Z0one) of the Troshkov vrag section, 150 well-pre-
served vaves and complete shells from the middle
Cdllovian (jason Zone) of the Mikhailovskii Mine section.

Galliaecytherideaspinosa Kilenyi, 1969
Plate9, figs. 9-11

Galliaecytheridea spinosa: Kilenyi, 1969, p. 128 pl. 26,
figs. 10-20; Pyatkova and Permyakova, 1978, p. 132, pl. 50, figs. 6-8;
and Witte and Lissenberg, 1994, p. 15, pl. 5, figs. 22-24.

Holotype. HU 2J.1.11, left vave of femae;
England, Dorset; upper Kimmeridgian, rotunda Zone.

Description. The shel is elongated, ova. The
left valve embraces theright valve along its entire mar-
gin. The anterior end of the shell is slightly beveled dor-
«ly. The anterior and posterior ends are flattened
along their margins. The dorsal marginiis straight, lean-
ing toward the posterior end, with which fuses through
a poorly defined scarp; fuses with the anterior end
smoothly. The ventral margin is not paralléel to the dor-
sa margin, weakly concave medialy, fusing smoothly
with the anterior and posterior margins. The maximum
length of the shell is at its mid-height, the maximum
height isin the anterior third of the valve, and the max-
imumwidth isin the middle of the ventral sde. Numer-
ous, large, rounded pits are irregularly dispersed on the
outer surface of the valve, except for the flattened areas
at the anterior and posterior ends; their size decreases
from the center toward the margins.
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Measurements (mm):

Width

Specimen no. Length Height
4843-238 0.64 0.38 0.30
4843-239 065 041 0.28
4843-240 0.74 0.39 0.28

Variability. The length-to-height ratio of the
valve and the degree of development of the pitted scul p-
tureare dightly variable.

Comparison. FromG. legitima described above,
this species differsin themoreregularly oval contour of
the valves and in more abundant and larger pits.

Occurrence. The upper Kimmeridgian-lower
Portlandian of Holland, the upper Kimmeridgian of the
Dnieper-Donets Depression, and the middle Callovian
of the Kostroma Region.

Material. Four well-preserved vaves from the
middle Calovian (jason Zone) of the Makar’ev-yuzh-
nyi section.

Family Schulerideidae Mandelstam, 1959
Genus Schuleridea Swartz €& Swain, 1946

Aequacytheridea: Mandelstam, 1947, p. 247, Libimova,
1955b, p. 96.

Schuleridea: Kashevarova et al,, 1960, p. 370, Howe et al,
19618, p. 284; Sheremeta, 1969, p. 83; Nikolaeva, 1989, p. 185;
Kaever et al., 1994, p. 53; Nikolaeva et al., 1999, p. 86.

Type species. S. acuminata Swartz et Swain,
1946; Kimmeridgian of the United States.

Diagnosis. Shell medium-sized, suboval, ovoid
or triangular, evenly convex. Left valvelarger than right
valve. Anterior end higher than posterior end and is
evenly rounded. Posterior end evenly rounded, strongly
beveled dorsally, having scarp in right valve. Dorsal
margin leaning toward posterior end. Ventral margin
concave medially. Outer surface of valves smooth or
pitted. Eye spot present. Hinge paleo- and holomero-
dont, having bar in right valve. In left valve, hingerep-
resented by smooth median groove and marginal sock-
ets that incised into five sections. In right valve,
arrangement of elements reverse. Inner margin and
fusion lineusually coinciding. Pore-cand zonebroad at

Explanation of Plate 9
Figs. 1-8. Galliaecytheridea legitima (Lubimova): (1) no. 4843-338, left valve, lateral view, x90; (2) no. 4843-339, left valve, lat-
eral view, x100; (3) no. 4843-335, right vave, latera view, x90; (5) no. 4843-337, right valve, lateral view, x90; (6) no. 4843-336,
left valve, inner view, XIOO; sample 95-20; (4) no. 4843-342, complete shell, dorsal view, sample 95-21, X10O; Kursk Region,
Mikhailovskii Mine, middle Callovian,jason Zone; (7) no. 4843-64, left valve, lateral view, x85; (8) no. 4843-63, left valve, lateral
view, xIOO; Moscow Region, Peski, sample Pyum-3, upper Callovian, lamberti Zone.
Figs. 9-11. Galliaecytheridea spinosa Kilenyi: (9) no. 4843-239, left valve, lateral view, x80; (10) no. 4843-240, right valve, lateral
view, x70; (11) no. 4843-238, right valve, inner view, x80; Kostroma Region, Makar'ev-yuzhnyi, middle Callovian,jason Zone.
Figs. 12-16. Schuleridea translucida (Lubimova): (12) no. 4843-69, left valve of female, latera view, x85; (16) no. 4843-68, |eft
valve of female, lateral view, xIOO; Zmeinka, sample 94-2, upper Callovian, lamberti Zone; (14) no. 4843-271, left valve of female,
lateral view, Mikhailovtsement, sample 94-22, middle Callovian, coronatum Zone, x80; Ryazan Region; (13) no. 4843-245, right
vave, inner view, xIOO; (15) no. 4843-247, |eft valve of male, lateral view, xIOO; Kostroma Region, Makar'ev-yuzhnyi, sample 95-5,
middle Callovian, jason Zone.
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anterior end, where number of pore canals varies from
10-30 in Jurassic species to 60 in Cretaceous Species.
Composition. Around 60 species.
Comparison. From the genus Praeschuleridea
Bate, 1963, smilar in shell outline and hinge structure,
it differs in the shorter and higher shell.
Occurrence. Middle Jurassic (Bathonian)-Cre-
taceous; worldwide.

Schuleridea translucida (Liibimova, 1955)
Plate 9, figs 1216

Aeqguacytheridea translucida: Liibimova, 1955b, p. 97, pl. 11,
fig. 1; 1956, p. 564, pl. 3, figs. 7 and 8.

Schuleridea transiucida: Pyatkova and Permyakova, 1978,
p. 138, pl. 53, figs. 10 and 11; Gerasimov et al., 1996, pl. 3, fig. 5.
? gchuleridea lukoviensis: Olempska et Btaszyk, 2001, p. 558,
19. o.

Holotype. VNIGRI, no. 117-24, left valve
Samarskaya Luka, the village of Rep'evka; middle
Callovian.

Description. The shel is ova. The left valve
embraces the right valve along its entire margin; how-
ever, this overlapping is more strongly expressed aong
the dorsal and ventral margins. The anterior end is high.
The posterior end is dightly lower than the anterior
end. The dorsal margin is convex, fusing with the ante-
rior margin gently and with the posterior margin
through a smdl scarp. The ventra margin is nearly
straight, weakly concave in the anterior third. The ma-
ximum length 1s at the mid-height of the shell, the ma-
ximum height is a the midlength, and the maximum
width is in the middle of the ventral margin. The outer
surface of the shell is dotted with small rare pores.

Measurements (mm):

Specimen no. Length Height Width
4843-247 051 0.32 0.20
4843-271 0.52 0.34 021
4843-68 0.61 0.39 023
4843-245 047 0.29 018
4843-69 0.55 035 0.21

Variability. The length-to-height ratio of the
vaveisdightly variable.

Comparison. From forms described as S. trie-
beli (Steghaus, 1951) from the lower Oxfordian and
lower Kimmeridgian of Holland (Witte and Lissenberg,
1994, p. 8, pl. 4, figs. 18-20), it differsin the absence of
both flattening at the anterior end and a small oblique
depression near the anterodorsal margin of the valve;
from S triebeli polipora Btaszyk, 1967 from the upper
Bajocian—middle Bathonian of Poland (Btaszyk, 1967,
p. 39, pl. 11, figs. 1.5, pl. 12 figs. 3-7; Bieleckaet al.,
1988, p. 176, pl. 72, fig. 1), in the absence of a pitted
sculpture.

Remarks. This species was described for the se-
cond time as anew oneby Liibimova (1956), who desig-
nated a new holotype (VNIGRI, no. 138-17, right
valve) coming from the lower Callovian of the Kanev
District.
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Occurrence. Theupper Callovian of Poland, the
lower Calovian of the Dnieper-Donets Depression,
and the western plunge of the Donets Basin, the middie
Callovian of the Volga Region, the Emba Region, Mor-
dovia, the Kostroma, Voronezh, and the Ryazan
regions, and the upper Callovian of the Ryazan Region.

Material. Three well-preserved valves from the
middle Callovian (coronatum Zone) of the Troshkov
vrag section, 83 well-preserved valves and complete
shells from the upper Callovian (lamberti Zone) of the
Zmeinka Section, six well-preserved valves from the
middle Callovian (coronatum Zone) and 46 well-pre-
served valves and complete shells from the upper Cal-
lovian (Epistominaelschankaensis—Lenticulina tumida
Zone) of the Mikhailovtsement section, and sSix well-
preserved vaves from the middle Calovian (jason
Zone) of the Makar’ev-yuzhnyi section. :

Superfamily Progonocytheracea Sylvester-Bradley, 1948
Family Neurocytheridae Griindel, 1975
Genus Lophocythere Sylvester-Bradley, 1948
Lophocythere: Howe et al., 1961b, p. 327; Kaever et al., 1994,

p. 62; and Nikolaevaet al., 1999b, p. 65.

non Progonocythere Sylvester-Bradley, 1948 (Lophocythere
Sylvester-Bradley, 1948): Kashevarova etal., 1960, p. 399.

Type species. Cytheridea ostreata Jones et
Sherborn, 1888; Bathonian of England.

Diagnosis. Shel medium to large-sized, elon-
gated, irregular quadrangular, moderately convex, flat-
tened a ends, with unequal valves. Dorsad margin
straight or weakly concave, parallel to ventral margin.
Outer surface of shell reticulate or tubercular, bearing
one or severa ked-like longitudinal ridges. Eye spot
present. Hinge entomodont. In right valve, it is repre-
sented by two elongated marginal teeth incised into
Sx parts and by a crenellated median groove. Sexud
dimorphism expressed in female shells is higher and
shorter than those of males.

Composition. Around ten species.

Comparison. Itdiffersfromthe sculpture genus
Nophrecythere Griindel, 1975 inthe comblike profile of
its ridges although they have similar shell contours.

Occurrence. Bathonian-Oxfordian, Volgian;
Eurasia.

Lophocythere karpinskii (Mandelstam, 1949)
Plate 10, figs 516

Protocythere karpinskii: Mandelstam, 1949, p. 261, pl. 85, fig. 5;
Liibimova, 1955b, p. 71, pl. 8, fig. 5.

Lophocythere scabra bucki: Lutze, 1960, p. 430, pl. 37, figs. 2
and 3.

Lophocythere karpinskyi: Pyatkova and Permyakova, 1978,
p. 145, pl. 60, fig. 6; Bielecka et ¢l., 1988, p. 171, pl. 67, fig. 4;
Gerasimov et al, 1996, pl. 5, figs. 912, Nikolaeva et al, 1999b,
pl. 32, fig. 64; and Olempska et Btaszyk, 2001, p. 570, fig. 10.

Holotype. VNIGRI, no. 117-6, Ieft_valve; 'ghe
VolgaRiver, the town of Syzran and its environs; mid-
dieCalovian.
2003
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Description. The shell is medium-sized. The
left valve is larger than the right valve and overlaps the
latter. This overlapping is most expressed along the dor-
sd margin and in the posterodorsal part. The dorsal
margin is straight. The ventral margin is nearly pardlel
to the dorsal margin, weakly leaning toward the poste-
rior end, concave in the anterior third. The anterior end
of the shell is high and evenly rounded. The posterior
end of the shell is low, triangular and beveled ventrally.
The anterior and posterior ends of the shell are flat-
tened. A thin translucent bordering bearing short spines
is developed aong the anterior and posterior ends.
A second row of up to eight spines is developed above
the bordering on the anterior margin. One to four short
spines are arranged along the posterior end. The maxi-
mum length of the shell is a the mid-height. The max-
imum height is in the anterior third, and the maximum
width is in the ventral part of the posterior haf of the
shell. The entire outer surface of the valves is covered
with tubercles of various length and diameter. The larg-
est tubercles are concentrated in the central part of the
valve. One tubercle is placed a the dorsa margin
midlength. A row consisting of five massive tubercles
stretches in a wide arch nearly parallel to the ventral
margin. Numerous smaller tubercles form subvertical
rows. The bases of some tubercles aong the anterior
margin fuse together to form a sort of arched ridge that
is better developed in the dorsal part of the shell. A high
flattened ridge runs along the ventral margin. In some
specimens, it bresks into separate entities, which sug-
gests its formation by fusion of tubercle bases. In the
left valve only, large tubercles are present in the antero-
dorsal and posterodorsal corners as well. In some spec-
imens, short, high and flat ridges are developed instead
of these tubercles. At the anterior and posterior ends of
tcgle shell, the spines are small and arranged in subverti-

rows.

M easurements (mm):

Specimen no. Length Height Width
4843-61 0.64 034 0.32
4843-93 0.69 0.43 035
4843-106 0.67 031 033
4843-105 071 0.39 033
4843-341 0.63 0.38 034

Variability. Thevariability is most expressed in
the degree of development of the valval sculpture. In
specimens with small tubercles, these tubercles tend to
be arranged in vertical rows, whereas they tend to fuse
and form high comblike ridges in valves with massive
tubercles.

Comparison. From L. carinata Blaszyk, 1967
from the Bathonian of Poland (Btaszyk, 1967, p. 31,
pl. 7, figs. 8-10; Bielecka et al., 1988, p. 170, pl. 66,
fig. 6) and the upper Bathonian of Germany (Brand,
1990, p. 218, pl. 15, fig. 4), it differsin its right valve
not having a short flat ridge in the posterior part of the
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dorsal margin; from L. scabra, in having massive
unfused spines arranged in a wide arch paralé to the
ventral margin instead of ahigh flat ridge, as well asin
the larger tubercles not fusing in subvertical short
ridges.

Remarks. Specimens having afine sculpture and
resembling L. scabra appear where the diversity and
abundance of ostracodes in a section are in decline, i.e.,
near the upper part of the lamberti Zone.

Occurrence. The middle Calovian of Germany,
the upper Callovian—lower part of the lower Oxfordian
of Poland, the Cdlovian of the Dnieper-Donets
Depression, the lower Callovian-lower Oxfordian of
the Volga-Urds Region, the upper Calovian of the
Moscow Region, the middle-upper Calovian of the
Ryazan Region, the middle Callovian of the Kostroma
Region and the environs of the town of Syzran, and the
middle Callovian of the Kursk Region.

Material. Twenty-eight well-preserved valves
from the upper Callovian (lamberti Zone) of the Peski
section, 94 well-preserved valves and complete shells
from the upper Callovian (lamberti Zone) of the
Zmeinka section, 20 well and satisfactorily preserved
vaves from the middle Callovian (coronatum Zone),
101 well-preserved valves and complete shells fromthe
upper Calovian (Epistomina elschankaensis—Lenticu-
lina tumida Zone) of the Mikhailovtsement section,
two well-preserved valves from the middle Callovian
(jasonZone) of the Yartsevo section, 18 well-preserved
valves from the middle Callovian (jason Zone) of the
Mikhailovskii Mine section.

Lophocythere scabra Triebel, 1951
Plate 11, figs 17

Lophocythere scabra: Triebel, 1951, p. 95, pl. 46, figs. 26-30,
pl. 47, figs. 31-34; Pyatkovaand Permyakova, 1978, p. 145, pl. 61,
figs. 1 and 2; Dépéche, 1985, pl. 32, figs. 2 and 3; Bielecka et al,
1988, p. 172, pl. 67, fig. 6.

Lophocythere scabra scabra: Lutze, 1960, p. 429, pl. 37, fig. 1.

Lophocythere scabra bucki: Malz, 1962, pl. 24, fig. 6¢; Kaever
et al., 1994,p.62,pl.9,fig.4.

Lophocythere (Lophocythere) scabra bucki: Whatley, 1970,
p. 334, pl. 8,figs. 15-24,pl. 9,figs. 1 and 5.

non Lophocythere scabra: Gerasmov et al., 1996, pl. 5, fig. 16.

Holotype. Xe 1767, complete shell; Germany,
166 Fuhrberg borehole, depth 125131 m; Dogger E,
ornatum beds.

Description. The shell is medium-sized. The
left valve is larger than the right valve. Overlapping is
most expressed along the antero- and posterodorsal
margins. The anterior and posterior margins of the shell
are high and flattened. The anterior end is evenly arch-
like rounded. The posterior end is triangular acuminate,
equally beveled dorsally and ventrally in the left valve
and stronger beveled dorsaly in the right valve. The
dorsal margin is straight, fusing with both the anterior
and posterior margins at obtuse angles. The ventral
margin is nearly paralel to the dorsal margin, concave
in the anterior third, fusing smoothly with both the
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anterior and posterior margins. The maximum length of
the shell is at the mid-height. The maximum heightisin
the anterior third of the valve, and the maximum width
isinthe ventral part of the valve. Interrupted subvertical
ridges resulted from the fusion of low rounded tuber-
cles appear on the outer surface of the shell. A narrow,
high, semicircular ridge is developed at the anterior end
of the shell; two similar ridges stretching parald to the
ventral margin meet it ventrally, one above the other.
Severa small tubercles are developed along the anterior
margin.
Measurements (mm):

Specimen no. Length Height Width
4843-261 054 0.30 0.28
4843-259 056 031 0.28
4843-260 0.63 034 0.27
4843-303 071 034 0.30
4843-299 0.63 0.38 0.27

Variability. The massiveness of the sculpture
and the ratio of the shell length to its height are variable.

Comparison. DifferencesfromL. karpinskii are
provided under the description of the latter Species.
FromL. interrupta, it differsin theless sharp sculpture,
in the presence of two, not three ventral ridges, and in
the subvertical ridges being interrupted.

Remarks. A form erroneoudy identified as
L. scabra Triebd, 1951 is figured in the paper by
Gerasmov et al. (199, pl. 5, fig. 16).

Species L. karpinskii, L. scabra, and L. interrupta,
seem to represent asingle row. The differences between
them are insignificant and expressed in the degree of
the development of their sculpture, which grows
coarser fromL. karpinskii through L. scabratoL. inter-
rupta.

Occurrence. The Callovian-lower Oxfordian of
Germany, the middle Callovian-lower Oxfordian of
Scotland, the Callovian of France, the lower Callovian-
lower part of the upper Callovian of Poland, the lower-
middle Callovian of the Dnieper-Donets Depression,
the upper Cdlovian of the Ryazan Region, the lower
Cadllovian of the Kursk Region, and the middle Callov-
ian of the Voronezh Region and Mordovia.
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Material. Seventy-five well-preserved vaves
and complete shells from the lower Callovian (koenigi
Zone) of the Mikhailovskii Mine section, one well-pre-
served valve from the middle Callovian (coronatum
Zone) of the Troshkov vrag section, 62 well-preserved
valves from the upper Callovian (Epistomina elschan-
kaensis—Lenticulina tumida Zone) of the Mikhailovtse-
ment section.

Lophocythere interrupta Triebel, 1951
Plate 11, figs. 8 and 9

Lophocythereinterrupta: Triebel, 1951, p. 96,pl. 47,figs. 35-41.

Fastigatocythere interrupta: Pyatkova and Permyakova, 1978,
p. 142,pl. 58,figs. 4a—4c.

Lophocythere interrupta interrupta: Lutze, 1960, p. 431, pl. 36,
fig. 6; Malz, 1962, pl. 24, fig. 6a Kaever et al, 1994, p. 64, pl. 9,
fig. 8,pl. 1, fig. 15.

Lophocythere (Lophocythere) interrupta interrupta: Whatley,
1970, p. 335, pl. 9,figs.2-4, 6-10; Witteet Lissenberg, 1994, p. 23,
pl 1,figs, 1 and 2.

Lophocythere scabra: Gerasimov et al, 1996, pl. 5, fig. 16.

Holotype. Xe 1778, complete shell; Germany,
148 Fuhrberg borehole, depth 380-384 m; Dogger,
ornatum beds.

Description. The shel is large to medium-
sized, rounded quadrangular, elongated, evenly convex.
The left valve is dlightly larger than the right valve,
overlapping the latter along the antero- and posterodor-
sal margins. The anterior end of the shell is high and
evenly rounded. The posterior end of the shell is nar-
row, acute triangular, beveled dorsaly in the right
valve. The anterior and posterior ends of the shell are
flattened. Thedorsa marginis straight intheright valve
and dlightly concave in the left valve. The ventral mar-
gin is nearly parallel to the dorsal margin, concave in
the anterior third. The maximum length is at the mid-
height, the maximum height is in the anterior third, and
the maximum width is in the ventral part of the poste-
rior half of the shell. Three high, thin, horizontal ridges
are visible in the ventra part of the valve. The media
ridge, whichislongest, stretches from the posterior end
of the shell parallel to the ventral margin, sharply bends
toward the dorsal margin at the anterior end and termi-
nates near the eye tubercle. The lower ridge is shorter
and lower, running along the ventral margin. The upper
ridge starts near the posterior end of the shell, running

Explanation of Plate 10
Figs. 1-4. Praeschuleridea wartae Btaszyk: (1) no. 4843-343, complete shell, dorsal view, sample 95-21, x100; (4) no. 4843-340,
left valve of female, inner view, sample 95-20, x90; middle Callovian, jason Zone; (2) no. 4843-313, right valve of male, latera
view, x105; (3) no. 4843-314, complete shell of female, latera view, XIOO; sample 95-7, lower Callovian, koenigi Zone; Kursk

Region,MikhailovskiiMine.

Figs. 5-16. Lophocytherekarpinskii (Mandelstam): (5) no. 4843-62, |eft valve, latera view, x70; 6-no. 4843-61, right valve, latera
view, X70; samplePyum-3; (10) no. 4843-9, | eft valve, | ateral view, samplePyum-6, x70; Moscow Region, Peski, upper Callovian,

lamberti Zone; (7)

no. 4843-93, left valve, lateral view, sample 94-4, x70; (8) no. 4843-106. right valve, latera view, x70;

(11) no. 4843-105, |eft valve, lateral view, x70; sample 94-8; (12) no. 4843-87, left valve, lateral view, x70; (13) no. 4843-88, right
valve, lateral view, x70; sample94-3; (15) no. 4843-80, left valve, lateral view, x90; (16) no. 4843-79, right valve, lateral view, x80;
sample94-1; Zmeinka, upper Callovian, lamberti Zone; (9) no. 4843-267, left valve, inner view, Mikhailovtsement, sample 94-22,
middle Callovian, coronatum Zone, x70; Ryazan Region; (14) no. 4843-341, complete shell, dorsal view, Kursk Region,
Mikhailovskii Mine, sample 95-20, middle Callovian,jason Zone, x80. :
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paralle to two other ridges, and may reach the vertica
portion of the media ridge at the anterior end. One
short and low ridgelet is visible in the posterior part of
the valve between the medial and upper ridges. The rest
of the surface of the valve, except for theflattened areas
of the anterior and posterior ends, is covered with short,
thin, curved, dichotomizing subvertical ridges meeting
together in a point at the midlength of the dorsal mar-
gin; fine, short vertical ridgelets or elongated tubercles
are developed in the interspaces between them. A fine
reticulation formed by the fusion of small ridge endsis

traced in the posterior third of the valve. The outer sur- -

face of the valve between ridges and inside fossae is
smooth and may occasionaly have smal, rounded
tubercles. Bases of six small spines are on the anterior
margin. A narrow, translucent bordering occasionaly
runs along the anterior margin of the shell.

Measurements (mm):

Specimen no. Length Height Width
4843-300 0.63 0.33 0.30
4843-332 0.56 031 0.28

Variability. The degree of sculpture develop-
ment on the valval surface and the ratio of the shell
length to its height are dightly variable.

Comparison. From forms described as
L. juglandica (Jones, 1884) from the Bathonian of the
Dnieper-Donets Depresson (Pyatkova and Permya
kova, 1978, p. 142, pl. 59, fig. 1) and Fastigatocythere
Juglandica (Jones, 1884)from the upper Bathonian of
Germany (Brand, 1990, p. 207, pl. 14, fig. 4), it differs
in the ventral and dorsal margins being nearly paralldl,
inthe higher anterior end, in the much higher horizontal
ridges, and in the more angular and thinner vertica
ridges. Itiscompared with L. scabra under the descrip-
tion of the latter species.

Occurrence. Themiddle and upper Callovian of
England, Scotland, and Holland, the Callovian of Ger-
many and the Dnieper-Donets Depression, the lower
Calovian of the Kursk Region, the upper Callovian of
the Ryazan and Moscow regions.

Material. One well-preserved vave from the
lower Cdlovian (koenigi Zone) of the Mikhailovskii
Mine section, 19 well-preserved valves from the upper
Cadllovian (lamberti Zone) of the Zmeinka section, and
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one well-preserved vave from the upper Calovian
(lamberti Zone) of the Peski section.

Genus Fuhrbergiella Brand et Malz, 1962

Fuhrbergiella: Brand and Malz, 1962, p. 2; Kaever et al., 1994,
p. 60.

Type species.FE gigantea Brand et Malz, 1962;
upper Bajocian (parkinsoniaZone) of Germany.

Diagnosis. Shdl medium to large-Sized,
rounded quadrangular, moderately convex. Anterior
margin of shell high, gently rounded. Posterior margin
lower than anterior margin, rounded triangular. Dorsal
margin straight or slightly concave. Ventral margin con-
vex. Outer surface of shell reticulate, cellulate, or spiny
cellulate, sometimes with weakly developed ridges.
Eyetubercle present. Inner margin and fusion line coin-
ciding. Pore-cana zone narrow; at anterior end it has
nine straight, smple pore canals, at posterior end it has
three to four pore canas. Hinge entomodont; in |eft
vave, it is represented by margina teeth subdivided
into six parts and amedian bar.

Composition. Several species.

Comparison. From the genera Lophocythere
Sylvester-Bradley, 1948 and Nophrecythere Griindel,
1975, identicd in their hinge structure and similar in
their valve outline, this genus differs in its cellulate,
often spiny sculpture and in the absence of large ridges
fromthe valval surface.

Occurrence. Middle-upper Jurassic; Europe.

Fuhrbergiella archangelskii (Mandelstam, 1949)
Plate 11, figs 10-17

Palaeocytheridea archangelskii: Mandelstam, 1949, p. 259,
pl. 84, fig. 8; Lubimova, 1955b, p. 39, pl. 4, fig. 1.

Fuhrbergiella (Praefunrbergiella) horrida horrida: Brand and
Malz, 1962, p. 19, pl. 4, figs. 33-37, pl. 5, fig. 46; Whatley, 1970,
p. 343, pl. 12, figs. 13-15, pl. 13, figs. 1-5, and Witte and Lissen-
berg, 1994, p. 24, pl. 1, fig. 5.

Fuhrbergiella (Praefuhrbergiella) archangelskyi: Pyatkova and
Permyakova, 1978, p. 143, pl. 59, fig. 2.

Fuhrbergiella horrida: Dépéche, 1985, pl. 32, fig. 14.

. Fuhrbergiella horrida horrida: Kaever etal., 1994, p. 60, pl. 8,
ig. 7.

Fuhrbergiella archangelskyi: Gerasmov et al., 199, pl. 4,
figs. 58, Olempskaand Btaszyk, 2001, p. 573, fig. 12.

Acantocythere (Protoacantocythere)archangelskyl Nikolaeva
etal, 1999b, pl. 34, fig. 4.

Explanation of Plate 11
Figs. 1-7. Lophocythere scabra Triebel: (1) no. 4843-102, |eft valve, lateral view, x90; (4) no. 4843-101, right valve, lateral view,
x80; Zmeinka, sample 94-9; (2) no. 4843-259, right valve, latera view, x80; (5) no. 4843-260, left valve, lateral view, x80;
(6) no. 4843-261, left valve, inner view, x900; Mikhailovtsement, sample 94-27; Ryazan Region, upper Callovian, lamberti Zone;
(3) no. 4843-299, left valve, lateral view, sample 95-5, x80; (7) no. 4843-303, right valve, lateral view, sample 95-6, x70; Kursk

Region, Mikhailovskii Mine, lower Callovian, koenigi Zone.

Figs. 8 and 9. Lophocythere interrupraTriebd: (8) no. 4843-300, right valve, lateral view, sample 95-5, x80; (9) no. 4843-332, |eft
valve, lateral view, sample 95-16, x90; Kursk Region, Mikhailovskii Mine, lower Callovian, koenigi Zone.

Figs. 10-17. Fuhrbergiella archangelskii (Mandelstam): (10) no. 4843-16, right vave, lateral view, x90; (11) no. 4843-15, left
valve, latera view, x100; (13) no. 4843-198, right valve, inner view, x100; (16) no. 4843-17, right valve, lateral view, x100; Moscow
Region, Peski, sample Pyum-6, upper Callovian, lamberti Zone; (12) no. 4843-108, right valve, latera view, sample 94-8, x|OO;
(14) no. 4843-99, |eft valve, lateral view, x110; (15) no. 4843-98, right valve, lateral view, xIOO; sample 94-6; (17) no. 4843-100,
left valve, lateral view, sample 94-5, x80; Ryazan Region, Zmeinka, upper Cdlovian, lamberti Zone.
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Holotype. VNIGRI, no. 117-1, left valve; the
Volga River, environs of the town of Syzran; middle
Callovian. ;

Description. Theshdl ismedium-sized, having
equal valves. The anterior and posterior margins of the
shell are flattened along the very margin. The dorsal
margin is straight, but may appear to be medialy con-
cave due to the tubercular and spiny sculpture near the
posterodorsal corner. The ventral margin is nearly pa-
rald to the dorsal margin. Themaximum lengthisat the
mid-height of the valve. The maximum height is in the
anterior third, and the maximum width is in the poste-
roventral third of the shell. A vague muscle tubercle is
developed in the middle of the valve. An oval eye tuber-
cle is present by the anterodorsal margin. The entire
outer surface of the valves, except for the eye tubercle,
is evenly covered with angled fossae and densely dotted
with short acute spines. Spines aong the posterodorsal
and posteroventral margins may be longer and more
massve. Numerous fine spines are aso developed
along the anterior and posterior ends. ,

Measurements (mm):

Specimen no. Length Height Width
4843-16 052 0.30 0.28
4843-15 0.69 0.27 0.26
4843-198 050 0.26 0.25
4843-17 045 0.26 0.23
4843-99 042 0.26 0.23

Variability. The sculpture varies from that ha-
ving low fossae and fine spines to that having high fossae
and spines in cell corners.

Comparison. From F. kizilkaspakensis (Man-
delstam, 1947) from the Bajocian of the Mangyshlak
Peninsula (Mandelstam, 1947, p. 246, pl. 1, figs. 1-3)
and the lower Bathonian of the Dnieper-Donets
Depression (Pyatkova and Permyakova, 1978, p. 143,
pl. 59, figs. 3, 4), it differsin the more distinct reticul ate
pattern of its sculpture with spines on the muri and in
the absence of atendency of the muri to fuse and form
ridges; from F. postsauzei Permyakova, 1974 from the
upper Bajocian (niortenseand garantiana zones) of the
Dnieper-Donets Depresson (Pyatkova and Permya-
kova, 1978, p. 144, pl. 59, figs. 5-7), in the absence of
short oblique ridges from the anterior end and in the
absence of ridges stretching along the anterior and ven-
tral margins, and posterior part of the dorsal margin;
from F. verrucosa (Btaszyk, 1967) from the upper
Bajocian—Bathonian of Poland (Btaszyk, 1967, p. 29,
pl. 7, figs. 57, Bidecka et al., 1988, p. 172, pl. 67,
fig. 7), in the absence of large tubercles on the ventral
sdeoftheshdl; fromF. (P.) luridaBtaszyk, 1967 from
the Bathonian of Poland, in the valvesbeing equa (theleft
valveis larger than theright valvein the latter species).

. PALEONTOLOGICAL JOURNAL
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Remarks. This species was described as a new
one for the second time by Mandelstam in Liibimova’s
paper (1955h). Since the papers by Mandelstam (1949)
and Liibimova (1955b) were not widely known abroad,
forms belonging to this species were subsequently
described in Europe by Brand and Malz (1962) under
the name F. (Praefuhrbergiellahorrida horrida.

Occurrence. The Bagocian of Germany, the
middle and upper Callovian of Holland, the lower Cal-
lovian-lower Oxfordian of England, the upper Callo-
vian-lower Oxfordian of Scotland, the lower Callovian
of France, the middle Callovian-lower Oxfordian of the
Dnieper-Donets Depression and Volga-Urals Region,
the upper Cdlovian of Poland and the Timan—Pechora
Region, the upper Callovian of the Moscow Region, the
middle and the upper Callovian of the Ryazan Region,
the middle Callovian of Mordovia

Material. Thirty-five well-preserved valves and
complete shells from the upper Calovian (lamberti
Zone) of the Peski section, two well-preserved valves
from the middle Calovian and 50 well-preserved
valves and complete shells from the upper Callovian of
the Mikhailovtsement Section, 44 well-preserved
valves and complete shells from the upper Callovian
(lamberti Zone) of the Zmeinka section, and three well-
preserved valves from the middle Calovian (corona-
turn Zone) of the Troshkov vrag section.

Genus Nophrecythere Griindel, 1975
Nophrecythere: Nikolaeva et al., 1999, p. 65.

Type species. Lophocythere cruciata Triebd,
1951; Middle Jurassic, the lower Callovian of Ger-
many.

Diagnosis. Shdl smdl to large, rounded rectan-
gular, moderately convex, with rounded or acuminate
posterior end. Anterior and posterior ends equally high
or anterior end a little higher. Overlapping developed
mainly aong dorsal margin or around hinge ears. Dor-
sd margin straight or weakly concave, parallel to ven-
tral margin. Anterior roll-like margina ridge, ventral
ridge, and three longitudinal ridges, which may be con-
nected in aZ-shaped manner or by crossridges, present.
Interspaces between ridges reticulated. Eye tubercle
expressed. Hinge entomodont.

Composition. Morethan ten species.

Comparison. Fromthe closest in the pattern of
the sculpture and in the hinge structure genus Lopho-
cythere Sylvester-Bradley, 1948, it differs in the roll-
like shape of its ridges in contrast to the comblike
ridges in the latter genus.

Remark. The genus CrucicythereMdz, 1975 isa
synonym of the genus Nophrecythere Griinde, 1975.

O ccurrence. Bathonian—Kimmeridgian; Eurasia.
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Nophrecythere catephracta (Mandelstam, 1949)
Plate 12, figs 1-15; Plate 13, figs 1-3

Protocythere catephmcta: Mandelstam, 1949, p. 261, pl. 85,
fig. 7, Lubimova, 1955b, p. 70, pl. 8, figs. 4aand 4b.

Lophocythere cruciata cruciata: Triebel, 1951, p. 99, pl. 49,
figs. 53-56.

Lophocythere (Neurocythere)cruciata cruciata: Whatley, 1970,
p. 340, pl. 11,figs. 18-22.

Crucicytherecruciata: Pyatkovaand Permyakova, 1978, p. 146,
pl. 61,figs. 4a—4c.

Non Nophrecythere cruciata: Depeche, 1985, pl. 32, fig. 20.

Crucicytherecatephracta: Geraamov et al., 1996, pl. 5, figs. 1-4.

. Nophrecytherecatephracta: Nikolaevaer al., 1999b, p. 65, pl. 32,
9. 7.
. gophrecythere triebeli: Olempska et Btaszyk, 2001, p. 566,
ig. 8.

Holotype. VNIGRI, no. 117-8 right valve; the
Volga River, environs of the town of Syzran; upper
Callovian.

Description. The shdl is medium-sized,
rounded rectangular, moderately convex. The left valve
is larger than the right one and embraces the latter
around the hinge ear or along the entire posterior mar-
gin. The anterior end of the shdl is high, arched,
smoothly rounded, having a broad, sometimes wavy
border that may not always be preserved in fossils. The
posterior end of the shell is lower than the anterior one,
triangular, flattened, acuminate and turned upwards in
the right valve, and rounded in the left valve. A thin bor-
der may be present along the posterior margin of the
shell. The dorsal margin is straight. The ventral margin
is nearly paralléel to the dorsa one, weskly turning dor-
sally in the posterior half of the valve, and weakly con-
cave in the anterior third. The maximum length is at the
mid-height of the valve. The maximum height is near
the hinge ear, and the maximum width is in the poste-
rior half of the shell. An ovd eye tubercle is distinctly
expressed on the anterodorsal margin. Thin and long
ridges are developed on the outer surface of the valves;
the longest ridge is the median one that runs from the
posterior to the anterior margin of the valve and turns in
the anterior third toward the ventral side. In the left
valve, the dorsal marginis high, flattened, and elevated
above the valve, fusing with the median ridge at the
posterior end. In the right valve, alow convex ridge ter-
minating before the eye tubercle and sometimes having
afaint constriction at its midlength runs along the dor-
sd margin. On the ventral sde, two thin ridges run par-
dld to the ventra margin; both of them are fusing with
the median ridge at the anterior end. Two to three thin
driated ridgelets develop below them, dong the same
margin. A thin transverse ridge runs along the anterior
margin of the shell, starting at the eye tubercle. Some-
times at the intersection with the median ridge, it fuses
with the upper ventral ridge and forms a single ridge
with the latter. The entire surface of the valves between
the ridges except for the posterior end is covered with
large quadrangular or pentagona fossae, whose muri
form a reticulate sculpture due to their fusion. Severa
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fossae above the muscle areamay be arranged into a ver-
tical, rosette-shaped row that arches towards the rear.

Measurements (mm):

Specimenno. Length Height Width
4843-197 056 034 030
4843-199 0.52 0.34 030
4843-269 053 0.33 0.30
4843-273 0.65 042 0.37
4843-59 0.58 0.35 0.30
4843-76 0.61 033 0.28

Variability. The width of the ridges and muri
and the shape of the upper ridge in the right valve are
dightly variable.

Comparison. Fromformsidentified asN. multi-
costata (Oertli, 1957) from the upper Oxfordian of
France (Oertli, 1957, p. 667, pl. 4, figs. 146-153,
Depeche, 1985, pl. 32, fig. 21), the Oxfordian of Poland
(Bielecka et al., 1988, p. 366, pl. 165, fig. 1), and the
upper Oxf ordian—lower Kimmeridgian of the Dnieper-
Donets Depression (Pyatkova and Permyakova, 1978,
p. 147, pl. 63, figs. la-1d), it differs in the absence of
the dorsal ridge from the left valve, absence of interca-
lary smdl ridges between the dorsal, median, and ven-
tral ridges, and the reverse inequdlity of its valves, from
N. flexicosta (Triebd, 1951), in the absence of the dor-
s ridge from the left valve, in the median ridge being
long, not short, and in a less elongated posterior end;
from N. franconica (Triebd, 1951) from the lower
Cdlovian of Germany (Triebel, 1951, p. 100, pl. 49,
figs. 57-59; Lutze, 1960, p. 421, pl. 34,figs. 2, 4), the
lower Callovian—lower Oxfordian of Poland (Bidlecka
et al., 1988, p. 171, pl. 67, fig. 2), and the Callovian of
Ukraine (Pyatkova and Permyakova, 1978, p. 146,
pl. 62, fig. 2), in the rectangular, not ova, silhouette of
the shell when viewed from the dorsal sde; from N.
intermedia (Lutze, 1960) from the upper Calovian of
Poland (Olempska and Btaszyk, 2001, p. 568, fig. 9)
and the middle Cdlovian of Germany (Lutze, 1960,
p. 423, pl. 34, figs. 5, 6) and the Dnieper-Donets
Depression (Pyatkova and Permyakova, 1978, p. 146,
pl. 62, figs. 3, 4), in the absence of finevertical ridgelets
from the posterior portion of the shell; from N. oxford-
iana (Lutze, 1960), in more massive ridges and muri
(the fossae appear to be smaller); from N. plena (Trie-
bel, 1951) from the Middle Jurassic of Germany (Trie-
bel, 1951, p. 100, pl. 49, figs. 60-63; L utze, 1960, p. 420,
pl. 34, figs. 1, 3), in a sharply rectangular shell outline
when viewed from the dorsal side (in contrast to the
rounded rectangular shell of N. catephracta).

Remarks. This species was initially described by
Mandelstam in 1949. It was redescribed by Mandel-
stam in (Lubimova, 1955). Triebel (1951) described
ostracodes belonging to this species under the name of
Lophocythere cruciata cruciata from the Middle Juras-
gc of Germany. It explains the fact that the name pro-
posed by Triebd isbeing used in the European literature.
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A form identified as N. cruciata (Dépéche, 1985,
pl. 32, fig. 20), but belonging to N. intermedia (Lutze,
1960), according to our opinion, isfigured in the Atlas
of ostracodes of France.

Occurrence. The Cdlovian of Germany, the
middle Callovian-the middle Oxfordian of England
and Scotland, the upper Callovian of Poland, the Call-
ovian of the Dnieper-Donets Depression, the Calov-
ian-Oxfordian of the northwestern margina areas of
the Donets Basin, the Callovian—lower Oxfordian of
Samarskaya Luka and the Middle Volga Region, the
lower Oxfordian of the Obshchii Syrt, the lower Call-
ovian of the Kursk region, the middle Calovian of the
K ostroma and Ryazan regions and Mordovia, the upper
Cdlovian of the Moscow and Ryazan regions, the
lower and middle Oxfordian of the Moscow Region.

Material Two hundreds and five well-preserved
vaves and complete shdls from the upper Cdlovian
(lamberti Zone), one satisfactorily preserved vave
from the lower Oxfordian (Ophthalmidium sagittum—
Epistomina volgensis Zone), and three satisfactorily
preserved valves from the middle Oxfordian (Ophthal-
midium strumosum—Lenticulina brestica Zone) of the
Peski section, two well-preserved valves from the mid-
dle Cdlovian (jason Zone) of the Makar’ev-yuzhnyi
section, 50 well-preserved vaves and complete shels
from the middle Cadlovian (coronatum Zone) and
106 well-preserved valves and complete shellsfromthe
upper Cdlovian (Epistomina elschankaensis—Lenticu-
lina tumida Zone) of the Mikhailovtsement Section,
277 well-preserved valves and complete shells from the
upper Calovian (lamberti Zone) of the Zmeinka sec-
tion, five well-preserved valves from the lower Cadlovian
(koenigiZone) of the Mikhailovskii Mine section, seven
satisfactorily preserved vaves from the middle Callov-
ian (coronatum Zane) of the Troshkov vrag section.

Nophrecythere oxfordiana (Lutze, 1960)
Plate 13, figs. 4-12

Lophocythere cruciata oxfordiana:Lutze, 1960, p. 425, pl. 35,
fig. 5; Bieleckaet al., 1988, p. 366, pl. 164, fig. 6.

Crucicythere Oxfordiana: Pyatkova and Permyakova, 1987,
p. 147,pl. 61, fig. 5.

Holotype. Pr. 303, complete shell; Hannover
(Hannover-Ricklingen), Tenniesberg; lower Oxfordian,
cordatumZone.

Description. The shdl is medium-sized,
rounded rectangular, moderately convex. The left valve
is little larger than the right one and embraces the latter
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near the hinge ear and aong the entire posterior margin.
The anterior end of the shell ishigh, arched, and evenly
rounded. The posterior end of the shdl is lower than the
anterior one, triangular and flattened, stronger beveled
dorsally in the right valve and bent upward. The dorsal
margin is straight. The ventral margin is parale to the
dorsal one, weakly turning towards the dorsal side in
the posterior haf of the valve and is weakly concavein
the anterior third. The maximum length is at the mid-
height of the valve. The maximum height is near the
hinge ear, and the maximum width is in the posterior
half of the shell. The oval eye tubercle is expressed on
the anterodorsal margin. Thin and long ridges ae
developed on the outer surface of the valves. The
median and the longest one stretches obliquely from the
posterior to the anterior margin of the valve. A low con-
vex ridge runs aong the dorsa margin in the right
vave. In the left valve, the dorsd margin is high, flat-
tened and eevated above the valve surface; the dorsal
ridge is lacking. Two thin ridges paralld to the ventra
margin are developed on the ventral side; both are con-
nected to the median ridge at the anterior end. Below,
adong the very ventral margin two to three thin Sriated
ridgelets are visible. A thin transverse ridge runs along
the anterior margin of the shdl; it starts near the eye
tubercle and often fuses with the upper of the ventral
ridges. The entire surface of the valves between the
ridges except for the pogterior end is covered with large
guadrangular or pentagona fossae, whose thin muri
formareticulate scul pture.

Measurements (mm):

Specimen no.
4843-48

Width
0.23

Length
0.46

Height
0.27

Variability. The width of the ridges and muri
are dightly variable; occasiondly, the valve surface
may appear to be smooth.

Comparison. This species is most similar to
N. catephracta, differing in the characters provided
under the description of the latter species.

Occurrence. The Oxfordian of the Dnieper-
Donets Depression, the lower-middle Oxfordian of
Germany and Poland, the upper Cdlovian of the Mos-
cow and Ryazan region.

Material. Thirty-two well-preserved valvesfrom
the upper Calovian (lamberti Zone) of the Peski sec-
tion, five well-preserved valves from the upper Calov-
ian (lamberti Zone) of the Zmeinka section. :

Explanation of Plate 12 |

Figs. 1-15 Nophrecythere catephracta (Mandel stam): (1) no. 4843-53, right valve, lateral view, x100; (2) no. 4843-52, right valve,
lateral view, x90; (11) no. 4843-49, |eft valve, latera view, xIOO; (14) no. 4843-47, left valve, laterd view, x80; sample Pyum-3;
(5) no. 4843-197, right valve, inner view, x90; (7) no. 4843-199, |eft valve, inner view, x90; sample Pyum-7; (12) no. 4843-25, right
valve, latera view, x100; samplePyum-5; Moscow Region, Peski, upper Callovian, lamberti Zone; (3) no. 4843-85, left valve, lateral
view, x80; (4) no. 4843-84, right valve, lateral view, x70; (6) no. 4843-82, l&ft valve, lateral view, x80; sample 94-1; (9) no. 484365,
completeshdl, dorsa view, X70; (10) no. 4843-59, completeshell, ventral side, x90; (15) no. 4843-76, right valve, latera view, x70; sam-
ple94-2; (13) no. 4843-83, right valve, laterd view, sample94-1, x90; Zmeinka, upper Callovian, lamberti Zone; (8) no. 4843-269, left
valve, inner view, Ryazan Region, Mikhailovtsement, sample 94-22, middle Callovian, coronatumZone, x90.
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Nophrecythere flexicosta (Triebel, 1951)
Plate 13, figs 13-17

Lophocythereflexicosta: Triebd, 1951, p. 97, pl. 48, figs. 4648.

Lophocythere flexicosta flexicosta: Lutze, 1960, p. 428, pl. 35,
fig. 8; Malz, 1962, pl. 24, fig. 6d; and Kaever et al., 1994, p. 63,
pl. 9, fig. 7.

Crucicythere flexicosta: Pyatkova and Permyakova, 1978, p. 146,
pl. 62,figs.la-1d; Gerasimov etal., 1996, pl. 5,figs.5 and 6.

Lophocythere flexicostata: Bielecka et al., 1988, p. 171, pl. 67,
fig. 3.

Holotype. Xe 1806, complete shell; Germany,
148 Fuhrberg borehole, 380-384 m depth; Middle Juras-
sic, ornatum beds.

Description. The shdl is medium-sized,
rounded rectangular, moderately convex. Theleft valve
overlaps the right one dong the entire margin, espe-
cialy along the antero- and posterodorsal margins. The
anterior end of the shdl is high, arched, weakly flat-
tened, having a transucent bordering along its margin.
The posterior end of the shell is lower than the anterior
one, triangle, flattened, and more sharply beveled inthe
right valve. The dorsal margin is straight. The ventral
margin dightly leans towards the posterior end and is
weakly concave medially. The maximum length is at
the mid-height. The maximum height is in the anterior
third of the valve, and the maximumwidth isin the pos-
terior half of the shell. Severa thin and high ridges are
developed on the outer surface of the valves. The
median ridgeis short, oblique, and runs from the poste-
rior end towards its middle. The dorsal ridge which is
long and convex toward the dorsal margin starts at the
posterior end, where it fuses with the median ridge,
turns ventrally at the anterior end, and reaches the ante-
rior margin below the midlength of the latter. Two long
ventral ridges running parallel to the ventral margin
fuse with the dorsal ridge at the anterior end of the
shell. Two more long and dtriated ridgelets are devel-
oped ontheventral margin below them. Twothin, short,
and parallel-to-the-anterior margin ridgelets fuse with
the dorsal ridge and are visible in the dorsal half of the
anterior end. The entire surface of the valves between
the ridges except for the anterior and posterior ends is
covered with large quadrangular and pentagonal thin-
walled fossae.

S197

Measurements (mm):

Specimen no. Length Height Width
4843-265 0.56 034 0.30
4843-262 0.63 0.37 032
4843-301 0.74 041 035
4843-78 050 0.28 025
4843-75 050 0.27 027

Variabi lity. Thewidth and length of the ridges
and the development of the reticulation are dightly
variable.

Comparison. Differences from N. catephracta
(Mandelstam, 1949) are given under the description of
the latter species. From N. multicostata (Oertli, 1954)
from the upper Oxfordian of France (Oertli, 1957,
p. 667, pl. 4, figs. 146-153; Dépéche, 1985, pl. 32, .
fig. 21), the Oxfordian of Poland (Bieleckaet al., 1988,
p. 366, pl. 165, fig. 1), and the upper Oxfordian—lower
Kimmeridgian of the Dnieper-Donets Depression

Pyatkova and Permyakova, 1978, p. 147, pl. 63,
figs. la-1d), it differs in a shorter median ridge, in the
absence of the intercalary ridgelets between the dorsdl,
median, and ventral ridges, in ahigher shell, and in the
inverse pattern in size of the valves; from N. flexicosta
lutzei (Whatley, 1970) from the middle and upper Cal-
lovian of Scotland (Whatley, 1970, p. 341, pl. 12
figs. 1-12) and the Callovian of France (Depeche, 1985,
pl. 32, fig. 19), it differsin itsridges being narrowe.

Occurrence. The lower and middle Callovian of
Germany, the upper part of the lower-upper Callovian
of Poland, the lower and middle Callovian of the
Dnieper-Donets Depression, the middie and upper
Callovian of the Ryazan Region, the lower Callovian of
the Kursk Region.

Material. Two well-preserved vaves from the
upper Calovian (lamberti Zone) of the Zmeinka sec-
tion, 20 well-preserved valves from the middle Calo-
vian (coronatum Zone) of the Mikhailovtsement Sec-
tion, eight well-preserved valves from the lower Callo-
vian (koenigi Zone) of the Mikhailovskii Mine section.

Explanation of Plate 13
Figs. 1-3. Nophrecythere catephracta (Mandelstam): (1) no. 4843-18, left valve, lateral view, x100; (2) no. 4843-20, right valve,
lateral view, x90; Moscow Region, Peski, sample Pyum-6, upper Callovian, lamberti Zone; (3) no. 4843-273, complete shell, dorsal
view, Ryazan Region, Mikhailovtsement, sample 94-21, middle Callovian, coronatum Zone, x60.
Figs. 4-12. Nophrecythere oxfordiana (Lutze): (4) no. 4843-48, |eft valve, lateral view, XI00; (6) no. 4843-54, right valve, latera
view, x90; (9) no. 4843-56, right valve, lateral view, x130; sample Pyum-3; (5) no. 4843-19, right valve, laterd view, sample Pyum-
6, xIOO; (8) no. 4843-31, left valve, lateral view, xIOO; (10) no. 4843-28, |eft valve, lateral view, xIOO; (11) no. 4843-26, |eft valve,
lateral view, X10O; sample Pyum-5; upper Calovian, lamberti Zone; (12) no. 4843-3, left valve, lateral view, sample Pyum-32, mid-
dlie Oxfordian, O. strumosum—L. brestica Zone, x100; Moscow Region, Peski; (7) no. 4843-77, |eft valve, lateral view, Ryazan
Region, Zmeinka, sample 94-2, upper Callovian, lamberti Zone, x100.
Figs. 13-17. Nophrecythere flexicosta (Triebel): (13) no. 4843-265, |eft valve, inner view, x80; (15) no. 4843-262, |eft valve, lateral
view, x70; Mikhailovtsement, sample 94-22, middle Callovian, coronatum Zone; (14) no. 4843-78, right valve, lateral view, x90;
(16) no. 4843-75, left valve, lateral view, x80; Zmeinka, sample 94-2, upper Callovian, lamberti Zone; Ryazan Region; (17) no. 4843-301,
left valve, lateral view, Kursk Region, Mikhailovskii Mine, sample 95-5, lower Callovian, koenigi Zone, x100.
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Genuslnfacythere GriinddR75
Infacythere:Nikolagva €t al., 1999b, p. 65.

Type species. Lophocythere dorni Lutze, 1960;
upper Callovian (lamberti Zone) of Germany.

Diagnosis. Margins dightly converge toward
the acuminate posterior end. Isolated anterior marginal
and longitudinal ventral ridges developed. Dorsal ridge
better expressed in posterior portion and may connect
to short median ridge. Surface between ridges reticu-
late. Eye tubercle present. Hinge entomodont.

Composition. Monotypic.

Comparison. From the genus Lophocythere
Sylvester-Bradley, 1948, which is similar in hinge
structure and in the reticulation of the valve surface
between ridges, this genus differs in the presence of
only one long longitudinal ridge that is isolated from
the anterior marginal ridge.

Occurrence. Upper Calovian; Germany, Rus-
sia, and Ukraine.

Infacythere dulcis (Litbimova, 1955)
Plate 14, fig. 1

Protocythere dulcis: Liilbimova, 1955b, p. 75, pl. 8, fig. 8.

Lophocythere dorni: Lutze, 1960, p. 426, pl. 36, figs. 4 and 5;
Kaever etal., 1994, p. 63, pl. 9, fig. 6.

Infacythere dulcis. Pyatkova and Permyakova, 1978, p. 148,
pl. 63, fig. 7, Gerasmov et al., 1996, pl. 4, fig. 12, and Nikolaeva
etal., 1999b, p. 65, pl. 33, fig. 2.

Holotype VNIGRI, no. 117-16, right valve; the
Saratov Region, Karabulak; upper Callovian.

Description. The shell is medium-sized, elon-
gated, rounded rectangular, weakly convex. The left
valve is larger than the right one and overlaps the latter
along the antero- and posterodorsal margins. The ante-
rior end is high, broadly rounded, flattened aong its
margin. The posterior end is low, triangular acuminate,
flat. Thedorsal marginis straight. The ventral marginis
parale to the dorsal one, weakly concave in the ante-
rior third. The maximum length is a the vave mid-
height. The maximum height isin the anterior third, and
the maximum width is in the posteroventral part of the
shell. Two narrow and high ridges running parallel to
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the ventral margin are developed in the ventral part of
the valve; the upper ridge stretches for two-thirds of the
shell length from the posterior end, the lower ridge runs
from the posterior end up to the anterior one, where it
turns towards the dorsal side and reaches the dorsal
margin. A short and obligue ridge develops in the pos-
terior portion of the dorsal margin. The entire surface of
the valves except for the flattened areas of the anterior
and posterior ends and ridges is covered with large,
rounded quadrangular fossae. A narrow, indentated
bordering is developed along the anterior margin.

Measurements (mm):

Specimenno.
4843-176

Width
018

Length
045

Height
0.23

Occurrence. The upper Callovian of Germany,
the Dnieper-Donets Depression, Saratov, Ryazan, and
Moscow regions.

Material. Two well-preserved vaves from the
upper Callovian of the Mikhailovtsement section and
three well-preserved valves from the upper Callovian
(lamberti Zone) of the Peski section.

FamilyPleurocytheridae Mandelstam, 1960
Genus Sabacythere Wienholz, 1967

Sabacythere: Nikolaeva et al, 1999b, p. 66.

Type species. Pleurocythere (Sabacythere)
arcuata Wienholz, 1967; lower-middle Callovian of
Germany.

Diagnosis. Shel smal to medium-sized, trape-
zoidal, elongated, moderately or weakly convex. Left
valve larger than right one. Margins slightly converging
towards posterior end; anterior end dlightly beveled.
One oblique anterodorsal and four basal longitudinal
ridges that may fuse at posterior end of shell present.
Eye tubercle present. Hinge antimerodont. Terminal
hinge dements curved, incised into six to seven parts
being slightly subdivided from above.

Composition. Few species.
Comparison. From similar in the hinge struc-
ture and ridged sculpture genera Pleurocythere Triebd,

Explanation of Plate 14
Fig. 1. Infacythere dulcis (Liibimova), no. 4843-176, right valve, laterd view; Moscow Region, Peski, sample Pyum-6, upper Call-
ovian, lamberti Zone, x110.
Figs. 2-8. Sabacythere attalicata (Mandelstam): (2) no. 4843-120, left valve, lateral view, x90; (6) no. 4843-119, left valve, lateral
view, x90; sample Pyum-27; (4) no. 4843-134, right vave, lateral view, x100; (5) no. 4843-133, left valve, laterd view, x90;
(7) no. 4843-131, right vave, lateral view, x90; sample Pyum-25; (8) no. 4843-5, left valve, lateral view, sample Pyum-32, x90;
Moscow Region, Peski, middie Oxfordian, O. strumosum-L. brestica Zone; (3) no. 4843-349, left valve, inner view, Kostroma
Region, Yartsevo, sample95-17, lower Oxfordian, cordatum Zone.
Figs. 9 and 10. Sabacythere p.: (9) no. 4843-132, left valve, lateral view, sample Pyum-25, x90; (10) no. 4843-121, right valve,
lateral view, samplePyum-27, x1 OO; M oscow Region, Peski, middleOxfordian, O. strumosum—L. bresticaZone.
Figs. 11-18. Sabacythere rubra (Mandelstam): (11) no. 4843-29, left valve, laterd view, xIO0; sample Pyum-5; (15) no. 4843-172,
right valve, lateral view, x80; sample Pyum-7; (16) no. 4843-204, |eft valve, inner view, x90; (17) no. 4843-160, |eft valve, latera
view, x90; samplePyum-8; upper Callovian, lamberti Zone; (12) no. 4843-117, right valve, lateral view, x90; (13) no. 4843-116,
left valve, lateral view, x80; sample Pyum-29; (14) no. 4843-111, right valve, lateral view, x80; (18) no. 4843-2, |eft valve, latera
view, x80; samplePyum-32; middleOxfordian, O. strumosum:-L. bresticaZone; M oscow Region, Peski.
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1951 and Palaeocytheridea Mandelstam, 1947, it dif-
fersfrom the former genus in the presence of four, not
three basa longitudina ridges and from the latter one
in the absence of an oblique posterodorsal ridge.

Occurrence. Callovian—Kimmeridgian; Europe,
West Sheria

Sabacythere attalicata (Mandelstam, 1949)
Plate 14, figs 2-8
Protocythere attalicata: Mandelstam, 1949, p. 261, pl. 85, fig. 8.
Protocythere attalica: Libimova, 1955b, p. 73, pl. 8, figs. 3a
and 3b.
dlégogonocythere attalica: Liibimova, 1956, p. 549, pl. 2, figs. 6a
an !

Terquemula attalica: Pyatkova and Permyakova, 1978, p. 147,
pl. 63, figs. 2a and 2b.

Terquemula attalicata: Gerasimov et al., 1996, p. 30.
Acrocythere attalica: Nikolaeva et al., 1999b, pl. 33, fig. 5.

Holotype. VNIGRI, no. 117-9, right valve; the
Volga River, environs of the town of Syzran; lower
Oxfordian, cordatum Zone.

Description. The shdl is medium-szed,
rounded rectangular, moderately convex, having ante-
rior and posterior margins of the valves flattened, and
wesakly unequal valves. The left valve islarger than the
right one and overlaps the latter near the hinge ear and
the posterodorsd margin. The anterior end of the shell
is wide, rounded and dlightly beveled dorsaly in the
right valve, where it connects with the dorsal margin
through a scarp. In the left vave, the anterior margin
trangits in the dorsal margin smoothly; it transits
smoothly in the ventrad margin in both valves. The pos-
terior end is low and rounded triangular being sharper
beveled dorsally in theright valve. The dorsal marginis
straight. The ventral marginisnearly parallél to the dor-
sd one, dightly leaning posteriorly and weakly con-
cave in the anterior third. The maximum height occurs
in the anterior third of the shell. The maximum length
is a the mid-height, and the maximum width is in the
posterior part of the shell. Numerous thin ridges are
developed on the outer surface of the valves; the longest
ridge is an oblique one stretching from the anteroven-
tral towards the posterodorsal margin, whereit turnsto
the ventral Sde. A short, comblike ridge arched toward
the dorsal side sometimes fusing with the oblique ridge
is developed along the posterior part of the dorsal mar-
gin. Two thin paralel ridges are developed at the ven-
tral margin; the upper one of theseridgesfuses with the
oblique ridge at the anterior end. In the posterior part of
the vave, there are two more intercalary ridges
between the upper and the oblique ridges; the lower one
of them may berather long. A forklike ridge starts at the
eye tubercle; its anterior process is paralel to the ante-
rior end and reaches the mid-height of the shell. The
posterior process is two times as long as the anterior
one, running sharply backward beinginterrupted by the
obligueridgeinto two parts, and may reach thelower of
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the intercalary ridges. The space between dl ridges is
filled with large polygonal fossae. Small tubercles may
be present at the posterior end of the shell. One large
tubercle is developed in the posterodorsal angle.

M easurements (mm):

Specimen no. Length Height Width
4843-349 055 029 0.26
4843-120 04 0.30 0.28
4843-119 053 0.30 0.28
4843-134 0.47 0.24 0.22

Variability. The length of the ridges is rather
varidble, and they may turn out to be disconnected if
shortened. The development of fossae between the
ridges is dightly variable as well.

Comparison. From the most smilar S. rubra
(Mandelstam, 1949), this species differs in the presence
of a large ventra ridge, distinctly expressed fossae
between the ridges, and in the tubercle being devel oped
in the posterodorsal angle; from S. elegans (Depeche,
1984) from the upper Bathonian of France (Dépéche,
1985, pl. 30, fig. 8), in amore rounded pogterior end, in
the presence of two, not one, intercalary ridge between
the median and upper ventral ridges, in the presence of
the tubercle in the posterodorsal angle, and in the fork-
like shape of the ridge starting at the eye tubercle. Dif-
ferences from S zmeinkensis are prowded under the
description of the latter species.

Remarks. This species was redescribed as a new
one by Mandelstam in Liibimova’s paper (1955h).

Occurrence. The Oxfordian of the northwestern
environs of the Donets Basin, the upper Callovian of
Kazakhstan and Timan-Pechora Region, the lower
Callovian—upper Kimmeridgian of Samarskaya Luka,
the middle Callovian-lower Oxfordian of the Uly-
anovsk Region, the lower Oxfordian of the Obshchii
Syrt, the Penza Region, and environs of the town of
Syzran, the upper Cdlovian and lower Oxfordian of the
Ryazan Region, the lower and middle Oxfordian of the
KostromaRegion, theupper Callovian—middle Oxford-
ian of the Moscow Region.

Material. Two well-preserved vaves from the
upper Callovian and seven well-preserved valves from
the lower Oxfordian of the Mikhailovtsement Section,
18 wdll-preserved vaves and complete shels from the
lower Oxfordian of the Makar’ev-yuzhnyi section,
41 well-preserved vaves and complete shells from the
middle Oxfordian of the Samylovo section, 176 well-
preserved valves and complete shells from the lower
Oxfordian of the Yartsevo section, two well-preserved
valves from the upper Callovian and 64 well-preserved
vaves and complete shells from the middle Oxfordian
of the Peski section.
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Sabacythere rubra (Mandelstam, 1949)
Plate 14, figs 11-18

Protocythere rubra: Mandelstam, 1949, p. 261, pl. 85, fig. 6;
Lubimova, 1955b, p. 72, pl. 8, figs. 6aand 6b.

Palaeocytheridea sudorocostata: Lubimova, 1956, p. 553, pl. 2,
fig. 11

Pleurocythere (Sabacythere) sudorocostata: Pyatkova and Per-
myakova, 1978, p. 150, pl. 66, figs, la, 1b, 2a, and 2b.

Pleurocythererubra: Gerasimov et al., 1996, pl. 3, figs. 12 and 13.

Sabacythere rubra: Nikolaeva et al., 1999b, p. 66, pl. 34, fig. 1.

Sabacythere sudorocostata: Nikolaevaetal., 1999b, p. 66, pl. 33,
figs. 6and 7.

Pleurocythere (Sabacythere) arcuata: Olempska and Btaszyk,
2001, p.562,fig.5.

Holotype. VNIGRI, no. 117-7, right valve; the
Volga River, environs of the town of Syzran; middie
Callovian.

Description. The shel is medium-sized,
rounded rectangular, moderately convex, with unequal
vaves. The left valve is larger than the right one. The
overlapping is most expressed at the anterior and poste-
rior ends of the shell, which are flattened. The anterior
end is broad, arched, weakly beveled dorsally; how-
ever, theinclination is stronger in theright valve. A nar-
row bordering bearing spines is developed aong the
anterior margin of the shell. A similar but even nar-
rower bordering is developed along the lower portion of
the posterior margin. The posterior end of the shell is
rounded triangular, lower than the anterior one. In the
right valve, the posterior end is beveled dorsally stron-
ger than in the left valve, which resultsin its more acute
shape. The dorsal margin is straight. The ventral margin
is not paralel to the dorsal one, approaches the latter at
the posterior end of the shell, and is weakly concave in
the anterior third. The maximum height is in the ante-
rior third of the shell. The maximum length is at the
mid-height, and the maximum width is in the posterior
third of the valve. Several thin and low ridges are devel-
oped on the outer surface of the valve. The median
ridge is longest and stretches from the posterior end to
the anterior end of the shell, turning ventrally at the
anterior end. Above the median ridge is Situated a short
and convex dorsal ridge that often connects to the
median ridge with its posterior end or both ends. Two
unequal ridges parallel to the dorsa margin run closer
to the ventral margin. The upper one of them is short
and situated between the posterior end and the valve
midlength; it may be straight or dightly arched towards
the dorsal margin. The lower ridge is long, often
straight, stretching from the posterior end to the ante-
rior end of the valve, and may connect to the median
ridge. Severa thin driated ridgelets are developed
along the ventral margin; at the posterior end, they turn
upwards and at the anterior end, they meet the median
ridge. A short, oblique ridge runs along the anterior
margin in its upper half; it starts near the hinge ear,
where it may have abackward directed, ill defined pro-
cess that makes the ridge fork-shaped. Several small

Voal. 37

PALEONTOLOGICAL JOURNAL Suppl. 2

01

tubercles are present at the posterior end. The outer sur-
face of the valve is smooth or has short connectors
between the ridges, with rare large pores.

M easurements (mm):

Specimen no. Length Height Width
4843-173 0.47 025 022
4843-172 0.56 0.29 022
4843-204 050 0.30 025

Variability. Thelength and height of the ridges
and the development of connectors between them are
insignificantly variable,

Comparison. Differences from the closest in
terms of sculpture S. artalicata (Mandelstam, 1949) are
provided under the description of the latter species.

Remarks. This species was described again as a
new one by Mandelstam in Lubimova (1955b).

In 1956, Lubimova described anew species, Palae-
ocytheridea sudorocostata, from the Callovian of east-
ern Ukraine, the settlement of Traktemirovo. Subse-
quently, Permyakova allocated that species to the sub-
genus Sabacythere on the basis of the absence of a short
posterodorsal ridge. Examination of SEM images of
S rubra (Nikolaeva et al, 1999, p. 66, pl. 34, fig. 1)
and S sudorocostata (Nikolaeva et al., 1999b, p. 66,
pl. 33, figs. 6, 7) revedled that these are the same species.

Occurrence. The upper Callovian of Poland, the
lower Cadlovian of Ukraine, the Callovian-lower
Oxfordian of Samarskayal uka, the lower Oxfordian of
Obshchii Syrt, the upper Calovian of the Timan—
Pechora Region, the upper Calovian and mlddle
Oxfordian of the Moscow Region.

Material. Eight well-preserved valves from the
upper Callovian (Lenticulina tumida-Epistomina
elschankaensis Zone) and 13 well-preserved valves
from the middle Oxfordian (Ophthalmidium strumo-
sum—Lenticulina brestica Zone) of the Peski section.

Sabacythere zmeinkensis Tesakova, . nov.
Plate 15, figs, 1 and 2

Ety mology. Fromthe Zmeinka quarry.

Holotype. PIN, no. 4843-104, left valve; Ryazan
Region, the Zmeinka quarry; upper Callovian, lamberti
Zone.

Description. The shel is medium-sized, oval
rectangular, moderately convex, having flattened ante-
rior and posterior ends, with unequal valves. The right
valveis larger than the left one. The overlapping is bet-
ter expressed along the posterodorsal margin near the
hinge ear. The anterior end is high and broadly rounded.
The posterior end is lower than the anterior one,
rounded triangular. A flat and narrow bordering is
developed aong the anterior and posterior ends. The
dorsal margin is straight. The ventral margin is nearly
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parallel to the dorsal one, initially leaning towards the
posterior end or weakly concave medialy. The maxi-
mum length is at the mid-height. The maximum height
isinthe anterior third, and the maximumwidth isin the
posterior half of the shell. An oval eye tubercleis devel-
oped on the anterodorsal margin. Numerous thin ridges
of different length are developed on the outer surface of
the valves. All long ridges, i.e, two ventral, a median,
and adorsal one, start at the posterior end of the shell.
At the anterior margin, the median and dorsal ridges
fuse into a single oblique ridge reaching the anterior
margin. The upper one of the ventral ridges rests
against this oblique ridge; the lower ventra ridge
reaches the anterior margin of the valve. In the posterior
half of the valve, two thin intercalary ridges are deve-
loped below and above the median ridge respectively;
the upper one is longer. Two other short ridgelets rest-
ing below against the oblique ridge and paralle to the
anterior margin are developed in the upper hdf of the
anterior end of the valve. The entire surface of the
valves except for flattened areas of the anterior and pos-
terior ends of the shell and the eyetubercleis covered with
quadrangular and pentagonal fossae having thin muri.

M easurements (mm):

Specimen no. Length Height Width
Holotype 4843-104 071 0.36 0.32
4843-55 0.50 0.26 0.24

Variability. Thereticulationis slightly variable.

Comparison. From the most smilar in the pat-
tern of sculpture S. bradiana (Jones, 1834) from the
lower Callovian of France (Dépéche, 1985, pl. 30,
fig. 9), Bathonian of England (Oertli, 1957, pl. 4,
fig. 154), upper Oxfordian of the Dnieper-Donets
Depression (Pyatkova and Permyakova, 1978, p. 148,
pl. 63, figs. 4, 5, 6), and middle Callovian of Mordovia
(PL 15, fig. 3), it differsin the dorsal and median ridges
being fused into a single oblique ridge at the anterior
end and in the presence of an intercalary ridgel et between
the median and upper ventral ridges, from S. artalicata,
in the absence of atubercle from the posterodorsal mar-
gin and the absence of a fork-shaped ridge from the
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anterior margin, in the presence of an intercalary ridge-
let between the dorsal and median ridges, and in one,
nottwo asin S attalicata intercalary ridgel ets between
the median and ventral ridges.

Occurrence. Theupper Calovian of the Ryazan
and Moscow regions, the lower Callovian of the Kursk
Region.

Material. One well-preserved valve from the
upper Callovian (lamberti Zone) of the Zmeinka sec-
tion, three well-preserved valves from the upper Cal-
ovian (lamberti Zone) of the Peski section, five well-
preserved valves from the lower Calovian (koenigi
Zone) of the Mikhailovskii Mine section.

Genus Pleurocythere Triebd, 1951 b

Pleurocythere: Kashevarova et al., 1960, p. 402; Howe et al.,
1961b, p. 330; and Nikolaevaet al., 1999b, p. 66.

Type species. P. richteri Triebd, 1951; upper
Bajocian (parkinsoniaZone) of Germany.

Diagnosis. Shel smal to middie-sized, elon-
gated oval, weakly or moderately convex, consisting of
unequal valves. Left valve little larger than right one.
Margins converging toward posterior end, anterior end
little beveled. Latera surface with three main longitu-
dinal ridges. Additionally, short marginal, anterodorsal
ridge present. Median ridge bifurcating, fusing with
anterodorsal ridge in upper half and nearly resting
below against ventral ridge that always reaches anterior
end. Surface between ridges may be reticulated. Eye
tubercle developed. In left valve, hinge represented by
incised marginal sockets with wedge-like toothlets
above them and by a granulated median bar with
minute wedge-shaped pits.

Composition. Morethan 20 species.

Comparison. From the genus Acrocythere
Neale, 1960, which is similar in sculpture and hinge
structure, it differsin the median ridge being forked and
in margina hinge elements being subdivided into six to
seven parts, in contrast to four to five parts in the latter
genus.

Occurrence. Manly Baocian and Bathonian;
Europe.

Explanation of Plate 15

Figs. 1 and 2. Sabacytherezmeinkensis 9. nov.: (1) no. 4843-55, right valve, lateral view, Moscow Region, Peski, sample Pyum-3,
upper Callovian, lamberti Zone, x100; (2) hol otypeno. 4843-104, left valve, |ateral view, Ryazan Region, Zmeinka, sample 94-2,

upper Callovian, lamberti Zone, x70.

Fig. 3. Sabacytherebradiana (Jones), no. 4843-293, | eft valve, lateral view; Mordovia, Troshkov vrag, sample 96-4, middle Call-

ovian, coronatum Zone, X70.

Figs. 4 and 5. Pleurocythergjuvenes Liibimova: (4) no. 4843-312, right valve, lateral view, sample 95-6, xI OO; (5) no. 4843-319,
right valve, inner view, sample95-9, x100; Kursk Region, Mikhailovskii Mine, lower Callovian, koenigi Zone.

Figs. 6-9. Pleurocythere regularis Triebel: (6) no. 4843-304, left valve, lateral view, X100; (7) no. 4843-305, left valve, lateral view,
x90; (8) no. 4843-306, right valve, lateral view, x90; (9) no. 4843-307, | eft valve, inner view, x110; Kursk Region, Mikhailovskii

Mine, sample 95-6, lower Callovian, koenigi Zone.

Figs. 10-13. Exophthalmocytherepilosa sp. nov.: (10) holotype no. 4843-164, right valve, lateral view, x167; (12) no. 4843-165,
complete shell, dorsal view, x167; sample Pyum-8; (11) no. 4843-32, left valve, lateral view, x130; (13) no. 4843-187, left valve,
lateral view, x167; samplePyum-5; Moscow Region, Peski, upper Callovian, lamberti Zone.
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Pleurocytherejuvenes Lubimova, 1956
Plate 15, figs. 4 and 5

Pleurocythere juvenes: Lubimova, 1956, p. 54, pl. 2, fig. 3;
Pyatkovaand Permyakova, 1978, p. 150, pl. 65, fig. 3.

Holotype. VNIGRI, no. 138-15, left valve, the
Kanev District, the Traktemirovo River; lower Callovian.

Description. The shdl is smal, eongated,
irregularly oval and weakly convex. Theleft valveislit-
tle larger than the right one and overlapsthe latter along
the anterodorsal and posterodorsal margins. The ante-
rior end of the shel is high, gently arched, and beveled
dorsally. The dorsal margin is straight, fusing with the
anterior margin at nearly aright angle and with the pos-
terior margin at an obtuse angle. The ventral margin is
concave in its anterior third. The maximum length is at
the mid-height of the shell. The maximum height is in
the anterior third, and the maximum width is in the pos-
terior haf of the shell. One low longitudinal ridge
which is forked in the anterior part runs aong the mid-
height of the valve. One of its branches terminates in
the dorsal part of the anterior end of the shell; another,
in the ventral part. One longitudinal weakly expressed
ridge runs along each of the dorsal and ventral margins.
The %uter surface of the vave between ridges is
smooth.

Measurements (mm):

Specimen no. Length Height Width
4843-312 045 024 015
4843-319 051 0.25 016

Comparison. From P. richteri Triebel, 1951
from the Middle Jurassic of Germany (Triebd, 1951,
p. 89, pl. 44, figs. 1-7), this species differs in its smaller
sze, weakly developed dorsal and ventral longitudinal
ridges, and in the absence of a tubercle from the ante-
rior third of the shell.

Occurrence. The lower Calovian of the
Dnieper-Donets Depression and northwestern plunge
of the Donets Basin, the lower and middle Callovian of
the Kursk Region.

Material. Five satisfactorily preserved valves
from the lower Callovian (koenigiZone) and two well-
preserved valves from the middle Cdlovian (jason
Zone) of the Mikhailovskii Mine section.

Pleurocythere regularis Triebel, 1951
Rate 15, figs 6-9

Pleurocythere regularis. Triebe, 1951, p. 92, pl. 45, figs. 13-16;
and Bieleckaet al., 1988, p. 173, pl. 68, fig. 5.

PL (Pleurocythere) caudata: Pyatkova and Permyakova, 1978,
p. 149, pl. 63, fig. 8.

Holotype. Xe 1750, complete shdl; Germany,
Blumberg, upper reaches of the Wutach River; Middle
Jurassic, blagdenibeds.
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Description. The shdl is medium-sized, elon-
gated oval, moderately convex. The left valve is larger
than the right one; the overlapping is better developed
aong the anterodorsa and posterodorsd margins. The
anterior end of the shell is high, rounded, and beveled
dorsdly intheright valve stronger than in the left valve.
The posterior end of the shell is lower than the anterior
end, flattened. In the right valve, the posterior end is
rounded quadrangular, leaning towards the ventral sde;
in the left valve, it is more gently rounded triangular.
The dorsal margin is weakly concave medialy, leaning
toward the posterior end of the shell, connecting to the
posterior margin through a scarp in the right valve and
more gradually in the left valve. The ventral margin is
nearly straight, not paralel to the dorsal margin, con-
cave inthe anterior third. The maximum length is at the
mid-height of the shell. The maximum height is in the
anterior third, and the maximum width is in the poste-
rior third of the valve. Four distinct roll-like longitudi-
nal ridges are developed on the outer surface of the
valve. The median ridge and the upper ventral ridge
fuse a the anterior end of the shell into a single short,
oblique ridge. The convex and short dorsal ridge turns
to the ventral side at the posterior end and fuses there
with the median ridge. A short oblique ridge reaching
the midlength of the anterior margin is developed in the
dorsa part of the anterior margin. The lower ventra
ridge is dlightly shorter than the upper ridge and fuses
with the latter in the anterior third of the valve. The
entire surface of the valves except for the flattened area
of the posterior end and ridges is covered with rounded
fossae.

Measurements (mm):

Specimen no. Length Height Width
4843-305 055 0.28 0.19
4843-304 047 0.29 0.20
4843-306 059 0.28" 0.18
4843-307 050 027 017

Variability. The development of the sculpture
and the shape of the posterior end are slightly variable.

Comparison. From P. richteri Triebd, 1951
from the Middle Jurassic of Germany (Triebe, 1951,
p. 89, pl. 44, figs. 1-7), the upper Bajocian of Poland
(Bielecka et al., 1988, p. 173, pl. 68, fig. 6), and the
upper Bajocian of the Dnieper-Donets Depression
(Pyatkovaand Permyakova, 1978, p. 150, pl. 65, figs. 5,
6), this species differs in the absence of a median exca
vation in the center of the vave and the reticulation;
P. impar Triebel, 1951 fromtheMiddle Jurassic of Ger-
many (Triebel, 1951, p. 91, pl. 45, figs. 8-12), the upper
Bajocian—middle Bathonian of Poland (Btaszyk, 1967,
p. 24, pl. 5, figs. 4-7; Bielecka et al, 1988, p. 173,
pl. 68, fig. 4), and the lower Bathonian of the Dnieper-
Donets Depression (Pyatkova and Permyakova, 1978,
p. 149, pl. 65, fig. 1), it differs in its vaves being
2003
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unequal, the more rounded shape of the anterior end,
and in the pitted, not reticulate sculpture of the surface
between theridges, from P. connexa Triebd, 1951 from
the Middle Jurassic of Germany (Triebel, 1951, p. 93,
pl. 46, figs. 19-22), the upper Bajocian—Bathonian Of
Poland (Btaszyk, 1967, p. 23, pl. 5, figs. 1-3, Bielecka
et al., 1988, p. 173, pl. 68, fig. 3), and the upper Bajo-
cian of the Dnieper-Donets Depression (Pyatkova and
Permyakova, 1978, p. 149, pl. 64, fig. 4), in the median
ridge being uninterrupted and in pitted, unreticulate
sculpture of the surface between the ridges; from P. lon-
gicosta Triebel, 1951 from the Middle Jurassic of Ger-
many (Triebel, 1951, p. 93, pl. 46, figs. 23-25), it dif-
fers in the flattened posterior end.

Occurrence. The Cdlovian of Germany, the
upper Bajocian of Poland, the lower Calovian of the
Dnieper-Donets Depression and northwestern settling
of the Donets Basin, the lower and middle Callovian of
the Kursk Region. N

Material. Sixty-seven well-preserved valves and
complete shells from the lower Cdlovian (koenigiZone)
and eight well-preserved valves from the middle Callo-
vian (jasonZone) of the Mikhailovskii Mine section.

Superfamily Trachyleberidacea Sylvester-Bradley, 1948
Family Trachyleberididae Sylvester-Bradley, 1948
Subfamily (?) Exophthalmocytherinae Griindel, 1966
Genus Exophthalmocythere Triebel, 1938

Exophthalmocythere: Lubimova, 1955b, p. 85; Kashevarovaetal.,
1960, p. 386; Bold van den et al., 1961, p. 350; Kaever et al., 1994,
p. 59.

Type species. Exophthalmocythere mamillata
Triebd, 1938; Hauterivian of Germany.

Diagnosis. Shell smdl, irregularly ova, moder-
ately conve, flattening towards the ends; valves equal.
Anterior end of shell high, gently rounded. Posterior
end of shell low, rounded triangular. Dorsal margin
straight. Ventral margin concavemedially. Eyetubeter-
minating with hemispherical eye spot elevates above
the dorsal margin. Outer surface of valve smooth or pit-
ted-tubercular, sometimes bearing spines. In left vave,
anterior section of hinge consists of socket with three
notches and a tooth, which is aso divided into three
parts beyond this socket; the median section consists of
athin bar; the posterior section is repreaented by socket
bearing five notches.

Composition. Rare species.

Comparison. Fromthe genus Rasthalmocythere
Griindel, 1976, it differs in the presence of the eye tube
and in the identical shape of the posterior end in both
valves,

Occurrence. Middle Jurassic-Lower Creta
ceous, Europe.
Vol. 37
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Exophthalmocytherepilosa Tesakova, $. nov.
Plate 15, figs. 10-13

Etymology. From Latin pilosus (hary).

Holotype. PIN, no. 4843-164, right valve; Mos-
cow Region, Peski; upper Calovian, lamberti Zone.

Description. The shel is smdl, eongated,
resembling an apple seed, weakly concave. The left
valve is dightly larger than the right one, overlapping
the latter aong the antero- and posterodorsal margins.
The right valve overlaps the left one adong the dorsa
margin. The anterior end of the shdll is high, evenly
rounded and flattened aong its margin. The posterior
end of the shdll is low, triangular, beveled similarly on
the dorsd and ventral Sdes, flattened. The dorsal mar-
gin is dtraight, transiting into the anterior and posterior
margins at obtuse angles. The ventral margin isnot par-
ald to the dorsal one, weakly leaning toward the pos-
terior end, weakly concave in the anterior third, con-
necting to the posterior margin smoothly and to the
anterior margin a an obtuse angle. The maximum
length is at the mid-height, the maximum height is in
the anterior third, and the maximumwidth isin the pos-
teroventra part of the vave. Three large, apicdly split
spines are devel oped on the posteroventral, posterodor-
sal, and anterodorsal margins. The rest of the outer sur-
face of the valves is densely covered with rounded qua-
drangular fossae with thick muri that are densely dotted
with small to medium-sized spines. At the anterior and
posterior ends of the shell, smaller fossae are distinctly
visible on the solum of large fossae. In the right valves
only, severd medium-sized spines are eevated above
the dorsal margin. Six smal and straight spines are
developed along the anterior margin of both valves.

Measurements (mm):

Specimen no. Length Height Width
Holotype 4843-164 031 015 0.18
4843-165 031 0.16 018
4843-187 028 0.40 0.16

4843-32 031 018 0.20

Comparison. Fromformsidentified asE. insig-
nis Donze, 1965 from the lower Vaanginian of Poland
(Kubiatowicz, 1986, p. 39, pl. 14, fig. 1), this species
differsin more spiny muri, large spines possessing flat-
tened edges, and uncircular transverse section pro-
cesses. Additionally, antero- and posterodorsal spines
are much more developed in E. pilosa than in E. insig-
nis and arow of elevated spines is present along the
dorsa margin in the right valve. From E. affabrd_ubi-
mova, 1955 from the middle Volgian Substage of the
Obshchii Syrt (Lubimova, 1955b, p. 87, pl. 10, fig. 3),
whichis similar in thereticulate spiny sculpture, it dif-
fersin the presence of two exceptionally large spineson
the posteroventral and posterodorsal margins and in a
smdler shdl; from E. tricornis Lubimova, 1955 from
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the upper Oxfordian—lower Volgian Substage of the
Ulyanovsk Region (Liibimova, 1955b, p. 87, pl. 10,
fig. 2), it differsin the absence of alarger spine on the
anteroventra margin and in a sculpture consisting of
fine spines in contrast to the reticulation in latter spe-
cies, from E. fuhrbergensis Steghaus, 1951 from the
lower Kimmeridgian of France (Oertli, 1957, p. 662,
pl. 3, figs. 98-100; Dépéche, 1985, pl. 33, fig. 12) and
the Dnieper-Donets Depression (Pyatkova and Permy-
akova, 1978, p. 157, pl. 71, fig. 5), the upper Oxford-
ian-lower Volgian Substage of the VVolga Region (Liibi-
mova, 1955b, p. 87, pl. 10, fig. 2), in the absence of a
large tubercle from the anteroventral margin, in the pos-
terior end being more acute, and in the sculpture of the
vaves consisting of fine spines in contrast to the pitted
sculpture in the latter species.

Occurrence. The upper Callovian of the Mos-
cow Region, the upper Oxfordian of the Kostroma
Region.

Material. Seven well-preserved valves and com-
plete shells from the upper Calovian (lamberti Zone)
of the Peski section, one well-preserved valve from the
upper Oxfordian of the Makar’ev-yuzhnyi section.

Genus incertae sedis
GenusRubracea Mandelstam, 1957

Rubracea: Mandelstam et al., 1957, p. 177, Kashevarova et al.,
1960, p. 376; van den Bold et al., 1961, p. 354.

Type species. R artis Liibimova, 1957, Cd-
lovian of the Transvolga Region near Saratov.

Diagnosis. Shel smal, elongated, with diverg-
ing posterior ends of valves. Anterior end high, gently
rounded. Posterior end triangular, much lower than
anterior end. Valves smooth. Eye spot not expressed. In
left valve, hinge consisting of elongated subdivided
sockets in terminal sections; median section repre-
sented by bar. In right valve, the hinge has areverse set
of eements, marginal teeth fusing with elevated inner
edge of valve. Outer margin narrow.

Composition. Monotypic.

Occurrence. Cdlovian and Oxfordian; Scot-
land, Poland, Ukraine, and Russia.

Remarks. This genus was described by Mandel-
stam (1957) on the basis of a single species, which had
been described by Liibimova in the same year, and
placed in the family Cytheridae Baird, 1850, the super-
family Cytheracea Ulrich et Basder, 1923, although the
muscle scars were not examined. In the Fundamentals
of Paleontology (Kashevarova et al., 1960), this genus
is dlocated to the tribe Palacocytherideides Mand.
within a new subfamily Palaeocytherideinae Mand. of
the family Cytheridae Baird, 1850, superfamily Cythe-
racea Baird, 1850. In the American Treatise (Bold van
den et al., 1961), this genus was pushed off familial
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classification for the first time, being retained within
the superfamily Cytheracea Baird, 1850. Permyakova
(Pyatkova and Permyakova, 1978) took the genus
Rubracea back to the family Cytheridae Baird, 1850 of
the suborder Podocopa Sars, 1866. In the most recent
compendium, the Practical Manual of Mesozoic Ostra-
codes (1999), this genus has been completely removed
from classification due to the scarcity of data. We fol-
low the latter opinion, since we also failed to examine
the muscle scars.

Rubracea artis Ltibimova, 1957
Plate 2, figs. 10-12

Rubracea artis: Mandelstam et al., 1957, p. 178, pl. 3, figs. 1
and 2; Kashevarova et al., 1960, p. 374, fig. 1048, Pyatkova and Per-
myakova, 1978, p. 133, pl. 52, figs. 4 and 5.

Krausella sp. A: Whatley, 1970, p. 316, pl. 2, figs. 1, 2, 5, and 6.

Cardobairdia sp.: Olempska et Btaszyk, 2001, p. 556, fig. 1H.

Holotype. VNIGRI, no. 207, complete shell;
Transvolga Region near Saratov; Calovian.

Description. The shel isova, moderately con-
vex, having unequal valves. Theleft valve embracesthe
right valve aong its dorsal, ventral, and anterior mar-
gins. Theright valveislonger than the | eft one, projec-
ting over it posteriorly. At the posterior end, the zone of
fusion of both valvesis distinct and visible as atriangle
areawhen the valves are closed. The anterior end of the
shell is high, evenly rounded, uniformly weakly be-
veled on the dorsal and ventral sides. The posterior end
of the shell is lower than the anterior one, triangular,
evenly beveled on the dorsa and ventral sides. In the
left valve, thedorsal marginis convex, fusing smoothly
with the anterior margin; the posterodorsal margin is
convex. Intheright valve, the dorsal marginis straight,
fusing with the anterior and posterior margins at obtuse
angles. The ventral margin is convex, being stronger
convex intheleft valve, fusing smoothly with the ante-
rior and posterior margins. The maximum length is at
the mid-height of the valve, the maximum height and
width are in the middle of the valve.

Measurements (mm):

Specimen no. Length Height Width
4843-231 0.44 0.23 0.18
4843-230 0.49 0.23 020
4843-232 042 022 018

Variability. The height and width of the shell
are dightly variable.

Remarks. Thereisaforminthemiddie Calovian
of Scotland that was described, figured, and identified
by Whatley (1970) as Krausella sp. A. Since the genus
Krausella was established by Ulrich in 1894 for middle
Ordovician-lower Devonian forms possessing an
asymmetrical shell lacking a zone of fusion, Whatley's
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placement of the Callovian species into the Paleozoic
genus is erroneous. The form figured as Krausella sp.
A does not differ from R. artis in any details.

Occurrence. The middlie Calovian (coronatum
Zone) of Scotland, the upper Callovian of Poland, the
Oxfordian of the Dniegper-Donets Depression, the Call-
ovian of the Transvolgian Region near Saratov, the mid-
dle Callovian of Mordovia and the Kursk Region, the
Oxfordian of the Kostroma Region.

Material. Thirteen well-preserved valves from
the middle Callovian (coronatum Zone) of the Troshkov
vrag section, five well-preserved vaves from the middle
Callovian (calloviense Zone) of the Mikhailovskii Mine
section, seven well-preserved valves from the lower
Oxfordian, four well-preserved valves from the middle
Oxfordian, and two well-preserved valves from the
upper Oxfordian of the Makar’ev-yuzhnyi section.

ACKNOWLEDGMENTS

This work was completed at the Department of Pale-
ontology, Moscow State University, under the supervi-
sion of A.S. Alekseev, to whom | am deeply indebted.
| am grateful to A.Yu. Rozanov for his constant atten-
tion to my work and firm insistence on completing it as
soon as possible. | thank L.M. Mel’nikova, L.l. Kono-
nova, and A.G. Olfer'ev for their valuable comments
and useful discussion. | am also grateful to V.V. Mitta
for helping in collecting samples and identifying anmo-
nites and to M.D. Kochanova for her identification of fo-
raminifers. | am deeply indebted to L.A. Pevzner and
late Y u.E. Dmitrovskaya for their friendly sympathy and
financial help duringmy work. | angrateful toA.A. Roza-
novaand L.A. Gus’kova for providing me with their mate-
ria for extracting ostracodes and to M.K. Emel’yanova,
V.K. Golubev, SV. Rozhnov, J., A.S. Tesakov, and
L.T. Protasevich for their consderable assistance,
including technical help.

REFERENCES

Andreev, YUu.N., Kukhtinov, D.A., Kolpenskaya, N.N., ez al.,
Application of Ostracods to Mesozoic Biostratigraphy and
Zonal Stratigraphic Schemes, in Prakticheskoe rukovodstvo
po mikrofaune (Practical Handbook of Microfauna), vol. 7:
Ostrakody mezozoya (Ostracods of the Mesozoic), St. Peters-
burg: Vsar. Geol. Inst., 1999, pp. 118-120.

Basov, V.A., Some Features of the Geographic Distribution
of Jurassc Foraminifers: Mesozoic Paeogeography of
Northern Eurasia, Tr. Inst. Geol. Geofiz.,Novosibirsk, 1974,
issue 80, pp. 16-63.

Basov, V.A., Pdeoecological and Paleobiogeographic
Reconstructions, in Prakticheskoe rukovodstvo po mikro-
faune SSSR (Practicd Handbook of the Microfauna of the
USSR), vol. 5. Foraminiferymezozoya (Mesozoic Forami-
nifers), Leningrad: Nedra, 1991, pp. 210-224.
Vol. 37

PALEONTOLOGICAL JOURNAL Suppl. 2

S207

Bielecka, W., Btaszyk, J.,, and Styk, O., Lower Kimmerid-
gian Odracoda from the NW Border of the Holy Cross
Mountains, Poland, Acta Palaeontol. Polon., 1976, vol. 21,
no. 3, pp. 203-244.

Bielecka, W., Styk, O., Btaszyk, J., et al., Atlas skamien-
iatosci przewodnich i charakterystycznych, Czesc 2b,
Mezozoik, Jura, Warszawa, 1980, pp. 1-641.

Bielecka, W., Btaszyk, J., Styk, O., et al., Atlas of Guide and
Characteristic Fossils, Part 2b, Mesozoic, Jurassic, Warsaw,
1988, pp. 165-179, 359-376.

Btaszyk, J., Middle Jurassic Ostracods of the Czestochowa
Region (Poland), Acta Palaeontol. Polon., 1967, vol. 12,
no.1, pp.4-75.

Btaszyk, J. and Malz, H., Terquemulan.g. éne neue Odra
coden-Gattung aus dem Ober-Bathonien, Senckenberg.
Lethaea, 1965, vol. 46, nos. 4-5, pp. 443-451.

Bodergat, A.-M., Les ostracodes marins du jurassique
europeen. Utilisation stratigraphique, Bull. Centre Rech. EIf
Explor. Prod., Mém., 1997, vol. 17, pp. 197-223.

Bold, W.A., van den, Howe, H.V., and Reyment, RA., Fa
mily Uncertain, in Treatise on Invertebrate, Paleontology,
Arthropoda 3, Crustacea, Ostracoda, 1961, pp. 344-358.

Brand, E., Biostratigraphische Untergliederung des Ober-
Bathonium im Raum Hildesheim, Nordwestdeutschland mit-
tels Ostracoden und Korrelation ihrer Vertikalreichweiten mit
Ammoniten-Zonen, Geol. Jahrb. A 121, 1990, pp. 119-273.

Brand, E. and Malz, H., Glyptocythere n.g., Senckenberg.
Lethaea, 1962, val. 43, no. 5, pp. 433-435.

Chernov, Yu.Il., Main Synecologica Characteristics of Soil
Invertebrates and Methods of Their Analysis, Metodypoch-
venno-zoologicheskikh issledovanii (Zoologicd Methods in
Soil Studies), Moscow: Nauka, 1975, pp. 160-217.

Depeche, E, Lias supérieur, Dogger, Mam, in Atlas des
ostracodes de France. Bull. Centres Rech. Explor.-Prod. Elf-
Aquitaine, Mém., 1985, vol. 9, pp. 119-145.

Depeche, E. and Guyader, J., Un nouveau genre d'ostracode;
Eudechacythere puncticava dans le Callovien du bassin de
Paris, Rev. Micropaléontol., 1970, val. 13, no. 2, pp. 49-59.

Fernet, P., Etude micropaléontologique du Jurassique du for-
age de Saint-Felix (Charente), Rev. Micropaléontol., 1960,
vol. 3,no. 1,pp. 19-30.

Fossils of the Oxford Clay, Martill, D.M. and Hudson, J.D.,
Eds., London, 1991, pp. 167-192.

Gerasimov, P.A., Mitta, V.V., Kochanova, M.D., and Tesako-
va, EM., Iskopaemye kelloveiskogo yarusa Tsentral'noi
Rossii (Fossils of the Callovian Stage of Central Russia),
Moscow: VNIGNI-MosGorSYuN, 199.

Gerasimov, PA., Mitta, V.V., Kochanova, M.D., and Tesa
kova, EM., Fossils of the Callovian Stage of Central Russia,
Byull. Mosk. O-va Ispyt. Prir., Otd. Geol, 1998, vol. 73,
no.4,pp.69-70.

Gorbachik, T.N. and Kuznetsova, K.I., The Variahility and
Distribution of the Type Species of the Genus Globuligerina—
G. oxfordiana (Grigelis) (Foraminifera), in the Jurassic,
Paleontol. ZA., 1997, no. 5, pp. 3-10.

Hantzpergue, P., Baudin, F, Mitta, V, Olferiev, A., and
Zakharov, V, The Upper Jurassic of the Volga Basin: Ammo-

2003



S208

nite Biostratigraphy and Occurrence of Organic-Carbon Rich
Facies, Correlations between Borea-Subboreal and Sub-
mediterranean Provinces, Mem. Mus. Natn. Hist. Nat., 1998,
vol. 179, pp. 9-33.

Herngreen, G.FW. and Wong, Th.E., Revision of the “Lata
Jurassic* Stratigraphy of the Dutch Central North Sea Gra
ben, Geologie en Mijnbouw, 1989, no. 68, pp. 73-105.

Howe, H.V., van den Bold, W.A., and Reyment, RA., Family
Cytherideidae Sars, 1925, in Treatise on Invertebrate Pale-
ontology, Arthropoda 3, Crustacea, Ostracoda, 19613,
pp. 272-290.

Howe, H.V., vanden Bold, W.A., and Reyment, R.A.., Family
Progonocytheridae Sylvester-Bradley, 1948, in Treatise on
Invertebrate Paleontology, Arthropoda 3, Crustacea, Ostra-
coda, 1961b, pp. 322-331.

Kaever, M., Oekentorp, K., and Siegfried, P, Fossilien West-
falen, | nvertebraten des Jura, Miinster. Forsch. Geol. Paliion-
tol., 1994, issue40-41, pp. 1-360.

Kashevarova, N.P., Mandelstam, M.l., and Shneider, G.F,
Superfamily Cytheracea, Osnovy paleontologii. Chlenis-
tonogie—trilobitoobraznye i rakoobraznye (Fundamentals
of Paeontology. Arthropoda: Trilobitomorpha and Crusta-
cea), Moscow: Akad. Nauk SSSR, 1960, pp. 365-411.

Kats, F.l., On the Compostion of the Jurassic Ostracod Fauna
in the Western Subsidence of the Donets Folded Structure,
Zap. Geol. f~tcKhar’k. Univ., 1957, vol. 14, pp. 203-206.

Kats, Fl. and Shaikin, I.M., The Volgian Deposits in the
Northwest of the Dnieper-Donets Depression, Dokl. Akad.
Nauk SSSR, Ser. Geol., 1969, vol. 187, no. 3, pp. 636-639.

Khabarova, T.N., Ostracods from the Middle Jurassic of the
Saratov Region and Northern Didtricts of the Stalingrad
Region, Tr. Vses. Nauchno-Issled. Geologorazved. Inst., Nov.
Ser., 1955, issue 84, pp. 192-197.

Khabarova, T.N., On the Microfauna of the Jurassic Deposits
of the Saratov Region, Tr. Vses. Nauchno-Issled. Geologo-
razved. Inst., 1961, vol. 3, no. 29, pp. 177-184.

Kilenyi, T.l., The Ostracoda of the Dorset Kimmeridge Clay,
Palaeontology (London), 1969, vol. 12, pp. 112-160.

Kiselev, D.N., Zones, Subzones, and Biohorizons of the Mid-
dle Calovian of Central Russia, Tr. Estestvenno-Geografich.
J-ta Yaroslavsk. GPU, Sets. Vyp.Stratigr—Paleontol., 2001,
no. 1, pp. 1-38.

Kolpenskaya, N.N., New Species of Odtracods from the
Kimmeridgian and Volgian Deposits of the Pechora River
Basin, Paleontol. Zh., 1993, no. 4, pp. 80-86.

Kolpenskaya, N.N., Ostracods and Their Biostratigraphic
Significance for the Upper Jurassic Deposits of the Eastern
Part of the Russian Plate, Cand. Sci. (Geol.-Mineral.) Dis-
sertation, St. Petersburg, 1995.

Kolpenskaya, N.N., Jurassic, in Prakticheskoe rukovodstvo
po mikrofaune (Practicad Handbook of Microfauna), vol. 7:
Ostrakody mezozoya (Odracods of the Mesozoic), St Peters:
burg: Vser. Geol. Inst., 1999, pp. 125-129.

Kolpenskaya, N.N., Bystrova, V.V., Nikiforova, E\V.,
Ovchinnikova, L.L., and Sochevanova, O.A., Advances in
Biostratigraphy of Sedimentary Basins Based on Data on
Mesozoic Microfossils, Neftegazovayageologiya na rubezhe

PALEONTOLOGICAL JOURNAL

TESAKOVA

vekov. Prognoz, poiski, razvedka i osvoenie mestorozhdenii
(Dokladyyubileinoi konferentsii v trekh tomakh) (Cil and
Gas Geology at the Turn of the Century: Prognosis, Explora
tion, Prospecting, and Development of Qil Fidds Reports of
Anniversary Conference in Three Volumes), vol. 2: Strati-
grafiya, obshchaya geologiya, regional’nyi prognoz (Stratig-
raphy, General Geology, and Regional Prognosis), St. Peters-
burg: VNIGRI, 1999, pp. 67-82.

Kovaenko, A.L., Nikolaeva, L.A., Pavlovskaya, V.., and
Karmishina, G.I., Superfamily Cypridacea Baird, 1845, in
Prakticheskoe mkovodstvo po mikrofaune SSSR (Practica
Handbook of the Microfauna of the USSR), val. 3: Ostra-
kody kainozoya (Cenozoic Ostracodes), Leningrad: Nedra,
1989, pp. 92-119.

Kubiatowicz, W., Upper Jurassic and Neocomian Ostracodes
from Centra Poland, Acta Geol. Polonica, 1983, vol. 33,
nos. 1-4,pp. 1-72

Kupriyanova, N.V., Lower Cretaceous Ostracods of Kolguev
Idand, in Stratigrafiyai fauna paleozoya i mezozoya Arktiki
(Stratigraphy and Fauna of the Paleozoic and Mesozoic of
the Arctic), St. Petersburg: Vser. Nauchno-Issled. Ind.
Okeangeol ogiya, 2000, pp. 92-98. :

Kuznetsova, K.I., Foraminifer-Based Stratigraphy and Pale-
obiogeography of the Late Jurassic Borea Zone, Tr. Geol.
Inst. Akad. Nauk SSSR (Moscow), Moscow: Nauka, 1979,
issue332, pp. 1-124.

Kuznetsova, K.l. and Dobrova, M.R., Endemic and Cosmo-
politan Assemblages of Foraminifers and Ostracods in the
Middle Jurassic Basins of Syria, Stratigr. Geol. Korre-
lyatsiya, 1995, vol. 3, no. 2, pp. 38-52.

Kuznetsova, K.I. and Dobrova, M.R., Middle Jurassic Basins
of the Eastern Mediterranean and Their Microbiota (Fora
minifera, Ostracoda), Stratigr. Geol. Korrelyatsiya, 1997,
vol. 5, no. 1, pp. 32-41.

Lev, OM. and Kravets, VS, Jurassic Osdracods of the
Timan-Pechora Region and Their Stratigraphic Significance,
Stratigrafiyatriasovykh i yurskikh otlozhenii neftegazonos-
nykh basseinov SSSR, Tr. VNIGRI (Stratigraphy of the Trias-
sc¢ and Jurassic Deposits of the Qil and Gas Fields of the
USSR: Proc. VNIGRI), Leningrad, 1982, pp. 65-75.

Lord, A.R., Cooper, M.K.E., Corbett, PW.M., et al., Micro-
biostratigraphy of the Volgian Stage (Upper Jurassic), Volga
River, USSR, N. Jahrb. Geol. Paldont. Mh., 1987, no. 10,
pp. 577-605.

Lutze, G.F., Zur Stratigraphie und Paldontologie des Cdlov-
ien und Oxfordien in Nordwest-Deutschland, Geol. Jahrb.,
1960, vol. 77, pp. 391-532.

Liibimova, P.S., Resheniya Vsesoyuznogo soveshchaniya po
razrabotke unifitsirovannoiskhemy stratigrafii mezozoiskikh
otlozhenii Vostochno-Evropeiskoiplatformy (Resolutions of
the All-Union Conference on the Development of a Unified
Stratigraphic Scheme of the Mesozoic Deposits of the East
European Platform), Leningrad: Gostoptekhizdat, 19555
pp. 12-17.

Liibimova, P.S,, Ostracods of the Mesozoic Deposits of the
Centra Volga Region and the Obshchii Syrt, Tr. Vses.
Nauchno-Issled. Inst. NeftiGeol. Razved., Nov. Ser. (Lenin-
grad), 1955b, issue 84, pp. 3-190.

2003

Vol. 37 Suppl. 2



WLMMMDO@OQJMCE'FMS FROMTHE CENTRAL REG ON

Liibimova, P.S, Triassic and Jurassic Ostracods of the Eas-
tern Regions of Ukraine, Tr. Vses. Nauchno-Issled. Inst. Nefti
Geol. Razved., Nov. Ser. (Leningrad), 1956, issue 98,
pp. 533-583.

Lubimova, P.S., Ostracods and Their Role in the Stratigraphy
of the Jurassic Deposits of the V olga Region and the Obshchii
Syrt, Tr. Vses. Nauchno-Issled. Inst. Nefti Geol. Razved.
(Leningrad), 1961, issue 29, no. 3, pp. 185-188.

Lubimova, P.S, Ostracods, in StratigrafiyaSSSR. Yurskaya
sistema (Stratigraphy of the USSR: Jurassic System), Mos-
cow: Nedra, 1972, pp. 434-435.

Lubimova, P.S., Kaz’mina, T.I., and Reshetnikova, M.A.,
Ostracods of the Mesozoic and Cenozoic Deposits of the
West Siberian Plain, Tr. Vses. Nauchno-Issed. Insz. Nefti
Geol. Razved. (Leningrad), 1960a, issue 160, pp. 3-427.

Liibimova, PS., Manddstam, M.., and Shnede, GF,
Superfamily Cypracea, in Osnovy paleontologii. Chlenis-
tonogie—trilobitoobraznye 1 rakoobraznye (Fundamentals
of Paeontology: Arthropoda: Trilobitomorpha and Crusta-
ced), Moscow: Akad. Nauk SSSR, 19600, pp. 347-365.

Makridin, V.P. and Meyen, SV., Paeohiogeographica Stu-
dies, in Sovremennaya paleontologiya (Modern Paeonto-
logy), Moscow: Nedra, 1988, val. 2, pp. 5-31.

Makridin, V.P, Migacheva, EE., and Sterlin, B.P,, The
Northern Part of the Ulyanovsk-Saratov Depresson and
Western Regions of the VolgaUra Anteclise, in Strati-
grafiya SSSR. Yurskaya sistema (Stratigraphy of the USSR:
Jurassic System), Moscow: Nedra, 1972, pp. 59-67.

Malz, H., Palaeocytheridea im oberen Dogger NW-Deut-
schlands (Ostracoda), Senckenberg. Lethaea, 1962, val. 43,
no. 3,pp. 235-241.

Mandelstam, M.I., Ostracods from the Middle Jurassic
Deposits of the Mangyshlak Peninsula, in Mikrofaunanef-
tyanykh mestorozhdenii Kavkaza, Emby | Sedne AZi
(Microfauna of the QOil Fidlds of the Caucasus, Emba, and
Centrd Ada), Leningrad: Gostoptekhizdat, 1947, pp. 239-256.

Manddstam, M., Odracods, in Atlas rukovodyashchikh
form iskopaemykh faun SSSR (Atlas of Index Forms of the
Fossil Faunas of the USSR), Moscow: Gosgeolizdat, 1949,
vol. 9, pp. 255-264.

Mandelstam, M.I. and Polenova, E.N., Suborder Platycopa,
in Osnovy paleontologii. Chlenistonogie—trilobitoobraznye
i rakoobraznye (Fundamentals of Paeontology. Arthropoda
Trilobitomorpha and Crustacea), Moscow: Akad. Nauk SSSR,
1960, pp. 332-334.

Mandelstam, M.1. and Shneider, G.F.,, Foss| Odtracods of the
USSR: Family Cyprididag, Tr. Vses. Nauchno-Issed. Geol-
ogorazved. Inst. (Leningrad), 1963, issue 203, pp. 1-331.

Mandelstam, M.l., Lubimova, PS, Shneider, GF, € al,
Order Ostracoda, MaterialyVses. Geol. Inst., Nov. Ser. Pale-
ontol., 1956, issue 12, pp. 87-145.

Mandelstam, M.I., Shneider, GF.,, Kuznetsova, Z.V., and
Kas, FI, New Genera in the Families Cypridae and
Cytheridae, Ezhegodn. Vses. Paleontol. O-va, 1957, vol. 16,
pp. 166-193.

Mandelstam, M.I., Liibimova, P.S, et al., New Genera and
Species of Ostracods, Tr. Vses. Nauchno-Issled. Geologoraz-
ved. Inst (Leningrad), 1958, no. 115, pp. 232-300.

Vol. 37

PALEONTOLOGICAL JOURNAL Suppl. 2

S209

Meledina, SV., Ammonity | zonal’'naya Stratigrafiya kel-
loveya subboreal nykh raionov SSSR (Ammonites and Zona
Stratigraphy of the Callovian of the Subboreal Regions of the
USSR), Moscow: Nauka, 1987.

Mesezhnikov, M.S., The Distribution of Ammonites in the
Middle-Upper Jurassic Deposits of the Unzha River
(Makarevskii Reference Section), in Yurskie otlozheniya
Russkoi platformy (Jurassic Deposits of the Russian Plat-
form), Leningrad: Vses. Nauchno-Isded. Geologorazved. Inst.,
1986, pp. 124-134.

Mesezhnikov, M.S., Azbel’, A.Ya, Kalacheva, ED., and
Rotkite, L.M., Srednii i verkhnii oksford Russkoi platformy
(Middle and Upper Oxfordian of the Russian Platform), Le-
ningrad: Nauka, 1939. :

Mitta, V.V., Ammonity i biostratigrafiya nizhnego kelloveya
Russkoi platformy, Byull. KF, Vser. Nauchno-Issed. Inst
Nefti Geol. Razved., 2000, no. 3, pp. 1-144.

Morozov, PE., Metodicheskoe posobie po sboru i oprede-
leniyu iskopaemoi fauny mezozoya Podmoskov’ya (Hand-
book of the Methods of Collection and Identification of the
Fossl Mesozoic Fauna of the Moscow Region), Moscow:
MosGorSYuN, 1994.

Morozov, PE., Kuz'mina, SA., and II'yasov, |.V., Meto-
dicheskie rekomendatsiipo sboru i opredeleniyu iskopaemoi
fauny Moskovskoi oblasti (Tips on the Methods of Callection
and Identification of the Fossl Fauna of the Moscow
Region), Moscow: MosGorSY uN, 1992,

Neustrueva, 1.Yu., Nikolaeva, I.A., Andreev, Yu.N., Sini-
tsa, SM., and Lubimova, P.S., Superfamily Cypridacea
Baird, 1845, in Prakticheskoe rukovodstvo p0 mikrofaune
(Practicd Handbook of Microfauna), vol. 7: Ostrakody
mezozoya (Mesozoic Ostracods), S. Petersburg: Vser. Geal.
Inst, 1999, pp. 31-42.

Nikitin, SN., Jurassc Structures between the Towns of
Rybinsk, Mologa, and Myshkin, Mater. dlya geologii Rossii,
St. Petersburg, 1881, vol. 10, pp. 199-331.

Nikitin, SN., General Geologic Map of Russia, Sheet 71, Tr.
Geol. Kom,, 1885, vol. 2,no. 1, pp. 1-218.

Nikolaeva, 1.A., Order Platycopida Sars, 1865, in Prak-
ticheskoe rukovodstvo po mikrofaune SSSR (Practicd Hand-
book of the Microfauna of the USSR), vol. 3. Ostrakody
kainozoya (Cenozoic Ostracodes), Leningrad: Nedra, 1989,
pp. 86-97.

Nikolaeva, I.A., Superfamily Cytherideidacea Sars, 1925, in
Prakticheskoe rukovodstvo po mikrofaune SSSR (Practical
Handbook of the Microfauna of the USSR), val. 3. Ostra-
kody kainozoya (Cenozoic Ostracodes), Leningrad: Nedra,
1989b, pp. 175-193.

Nikolaeva, I.A., Superfamily Bythocytheracea Sars, 1926, in
Prakticheskoe rukovodstvo po mikrofaune (Practical Hand-
book of Microfauna), vol. 7: Ostrakody mezozoya (Ostracods
of the Mesozoic), S. Petersburg: Vser. Geol. Inst., 1999,
pp. 42-45.

Nikolaeva, LA. and Pavlovskaya, V.l., Superfamily Cythera-
cea Baird, 1850, in Prakticheskoe rukovodstvo po mikro-
faune SSSR (Practica Handbook of the Microfauna of the
USSR), vol. 3: Ostrakody kainozoya (Cenozoic Ostracodes),
Leningrad: Nedra, 1989, pp. 124-140.

2003



S210

Nikolaeva, LA. and Andreev, Yu.N., Superfamily Cytherella-
cea Sars, 1865, in Prakticheskoe rukovodstvo po mikrofaune
(Practical Handbook of Microfauna), vol. 7. Ostrakody
mezozoya (Ostracods of the Mesozoic), St. Petersburg: V.
Geol. Inst., 1999a, pp. 20-22.

Nikolaeva, LA. and Andreev, Yu.N., Superfamily Cytheracea
Baird, 1850, in Prakticheskoe rukovodstvo po mikrofaune
(Practicd Handbook of Microfauna), vol. 7: Ostrakody
mezozoya (Ostracods of the Mesozoic), S. Petersburg: V.
Geol. Inst, 1999, pp. 53-62.

Nikolaeva, LA. and Andreev, Yu.N., Superfamily Trachyle-
beridacea Sylvester-Bradley, 1948, in Prakticheskoe ruko-
vodstvo po mikrofaune (Practical Handbook of Microfauna),
vol. 7. Ostrakody mezozoya (Odracods of the Mesozoic),
S Petershurg: Vser. Geol. Inst., 1999¢, pp. 73-81.

Nikolaeva, 1.A., Andreev, Yu.N., and Kolpenskaya, N.N.,
Superfamily Cytherideidacea Sars, 1925, in Prakticheskoe
rukovodstvo po mikrofaune (Practical Handbook of Micro-
fauna), vol. 7: Ostrakody mezozoya (Ostracods of the Meso-
zoic), St. Petersburg: Vser. Geol. Inst., 1999, pp. 82-88.

Nikolaeva, I.A., Kolpenskaya, N.N., and Liibimova, P.S,
Superfamily Progonocytheracea Sylvester-Bradley, 1948, in
Prakticheskoe rukovodstvo po mikrofaune (Practicd Hand-
book of Microfauna), vol. 7: Ostrakody mezozoya (Ostracods
of the Mesozoic), St. Petersburg: Vser. Geol. Inst., 1999,
pp. 62-67.

Ob’yasnitel’naya zapiska K  unifitsirovannoi  Strati-
graficheskoi skheme yurskikh otlozhenii Russkoi platformy
(Explanatory Notes to the Unified Stratigraphic Scheme of
the Jurassic Deposits of the Russian Platform), St. Peters-
burg: Vseross. Nauchno-Issled. Geologorazved. Ingt, 1993,

Ochev, V.G, Krassilov, V.A., Zinov'ev, M.S,, et al., Paleon-
tologiya i paleoekologiya: slovar’-spravochnik (Paeonto-
logy and Paleoecology: Reference Dictionary), Moscow:
Nedra, 199%.

Oertli, H.J., Ostracodes du Jurassique supérieur du bassin de
Paris (Sondage Vernon 1), Rev. Inst. France Pés:, 1957,
vol. 12, no. 6, pp. 647-695.

Oertli, H.J,, Faunes d'ostracodes du Mésozoigue de France,
Leiden, 1963, pp. 1-57.

Olempska, E. and Btaszyk, J., A Bored Ostracod Assem-
blage from the Cdlovian of the Lukéw Area, Poland, Acta
Palaeontol. Polon., 2001, vol. 46, no. 4, pp. 553-582.

Olfer'ev, A.G., Stratigraphy of the Jurassic Deposits of the
Moscow Syneclise, Yurskie otlozheniva Russkoi platformy
(Jurassic Deposits of the Russian Platform), Leningrad: Vses
Nauchno-1sded. Geologorazved. Inst, 1986, pp. 48-61.

Olfer'ev, A.G., The Middle-Upper Oxfordian Boundary on
the East European Platform, Stratigr. Geol. Korrelyatsiya,
2001, vol.9,no. 5, pp. 69-76.

Olfer'ev, A.G., Mdeding, SV., and Azbel’, A.Y a.,, New Data
on the Stratigraphy of the Callovian of the Shchigry Arch of
the Voronezh Anteclise, in Geologicheskaya istoriya Arktiki
v mezozoe i kainozoe (Geologic History of the Arctic in the
Meozoic and Cenozoic). Kn. 1. Mater. chten. pamyati
V.N. Saksa (Book 1. Lectures in Memory of V.N. Saks),
St. Petersburg: Vser. Nauchno-Issled. Inst Okeangeologiya,
1992, pp. 49-59.

PALEONTOLOGICAL JOURNAL

TESAKOVA

Permyakova, M.N., The Zona Distribution of Bajocian
Ostracods from the Dnieper-Donets Depresson and Mar-
gins of the Donets Basin, Dopov. Akad. Nauk URSR, Ser. B,
1968, no. 8, pp. 689-692.

Permyakova, M.R., New Species of Ostracods from the
Bgjocian Deposits of the Dnieper-Donets Depression, Pale-
ontol. D. L’vovsk. Univ., 1969, issue 1, no. 6, pp. 3448.

Permyakova, M.N., Ostracods of the Genus Glyptocythere
from the Middle Jurassic Deposits of the Dnieper-Donets
Depression, Paleontol. Sb. L'vovsk. Univ., 1970, issue 1,
no.7,pp.61-67.

Permyakova, M.N., Ostracods of the Mesozoic—Cenozoic
Deposits in Uspekhi v izuchenii mikroorganizmov mezo-
kainozoya Ukrainy (Advances in Studying Mesozoic-Ceno-
zoic Microorganisms of Ukraine), Kiev: Naukova Dumka,
1971, pp. 161-174.

Permyakova, M.N., New Ostracod Species of the Genus
Southcavea from the Bathonian-Bgjocian Deposts of the
Dnieper-Donets Depression, Dopov. Akad. Nauk URSR,
Ser. E, 1973, no. 2, pp. 126-129.

Permyakova, M.N., Ostracods of the Genus Palaeo-
cytheridea from the Middle Jurassic Deposits of the
Dnieper-Donets Depression, Paleontol. Sb., 1974a,issue 1,
no.10,pp. 73-78.

Permyakova, M.N., Some Widespread Odracods of the
Genus Procytheridea from the Middle Jurassic Deposits of
the Dnieper-Donets Depression, Paleontol. Sb., 1974b,
issue 2, no. 11, pp. 61-66.

Permyakova, M.N., First Finds of Fuhrbergiella (Praefuhr-
bergiella) in the Jurasic Deposits of the Dnieper-Donets
Depression, Dopov. Akad. Nauk URSR, Ser. B., 1974c, no. 7,
pp- 589-592.

Permyakova, M.N., Ostracods of the Genus Lophocythere
from the Jurassic Deposits of the Dnieper-Donets Depression,
Vikopnfauna i flora Ukraini, 1975a issue 3, pp. 104-110.

Permyakova, M.N., Jurassic Ostracods of the Platform Part
of Ukraine, Obosnovanie stratigraficheskikh podrazdelenii
mezo-kainozoya Ukrainy po mikrofaune (Substantiation of
the Stratigraphic Divisons of the Mesozoic-Cenozoic of
Ukraine on the Basis of Microfauna), Kiev: Naukova
Dumka, 1975b,pp. 30-47.

Permyakova, M.N. et al., On the Ukrainian-Moldavian Col-
loguium on Jurassic Microfauna, Izv. Akad. NaukMold. SSR,
1966,n0.10, pp.83-90.

Preobrazhenskaya, V.N., Materials for Stratigraphic Subdivi-
sion of the Jurassic Deposts of the Kursk Magnetic Ano-
maly, Tr. nauchnoi konf. po stratigrafiimezozoya i paleogena
Nizhnego Povolzh’ya i smezhnykh oblastei (Proc. Sci. Conf.
on Stratigraphy of the Mesozoic and Paeogene of the Lower
Volga Region and Adjacent Regions), Vol'sk: Saratovsk.
Gos. Univ., 1958, pp. 179-193.

Preobrazhenskaya, V.N., Faunal Assemblages of the Jurassic
of the Kursk Magnetic Anomaly and Thelr Association with
Facies, Tr. Vses. Nauchno-lssled. Geologorazved. Inst.,
1961, vol. 3, issue 29, pp. 227-230.

Preobrazhenskaya, V.N., The Significance of Ostracods for
the Stratigraphy of the Jurassic of the Central Black Earth
Region, in Tez. mezhobl. geol. soveshch. po geologii i miner.
2003

Vol. 37  Suppl. 2



CALLOVIAN AND OXFORDIAN OSTRACODES FROM THE CENTRAL REGION

resursam TSChO (Abstracts of the Interregional Geologica
Conference on the Geology and Mineral Resources of the
Central Black Earth Region), Voronezh: Voronezhsk. Univ.,
1962, pp. 155-156.

Preobrazhenskaya, V.N., Stratigrafiyaotlozhenii yury i nizov
nizhnego mela territorii TsSChO (Stratigraphy of the Jurassic
and Lowermost Cretaceous of the Central Black Earth
Region), Voronezh: Voronezhsk. Univ., 1966.

Preobrazhenskaya, V.N., Ostracods from the Virgatites vir-
gatus Zone of the Lower Volgian of the Kursk Magnetic
Anomaly, Tr. Voronezhsk. Univ., 1968, no. 66, pp. 105-115.

Pyatkova, D.M. and Permyakova, M.N., Foraminifery i
ostrakodyyury Ukrainy (Foraminifers and Ostracods of the
Jurassic of Ukraine), Kiev: Naukova Dumka, 1978.

Reyment, R.A., Family Cytherellidae Sars, 1866, in Treatise
on Invertebrate Paleontology, Arthropoda 3, Crustacea,
Ostracoda, 1961, pp. 382-383.

Reyment, R.A., Howe, H.V., and Hanai, T., Family Cytheru-
ridee G.W. Miiller, 1894, in Treatise on Invertebrate Paleonto-
logy, Arthropoda 3, Crustacea, Ostracoda, 1961, pp. 291-300.

Rostovtsev, K.O. et al., Jurassic System, Zonal naya Strati-
grafiyafanerozoya SSSR (Zond Stratigraphy of the Phane-
rozoic of the USSR), Moscow: Nedra, 1991, pp. 93-105.

Saks, V.N. et al., Paleozoogeography of the Boreal Sess in
the Jurassc and Neocomian, Problemy obshchei i
regional’noi geologii (Problems in General and Regiond
Geology), Novosibirsk: Nauka, 1971, pp. 179-211.

Sazonov, N.T., Yurskie otlozheniya tsentral’nykh oblastei
Russkoi platformy (Jurassic Deposits of the Central Regions
of the Russian Platform), Leningrad: Gostoptekhizdat, 1957.

Sazonov, N.T., New Dataon Callovian, Oxfordian, and Kim-

meridgian Ammonites, Tr: Vses. Nauchno-Issled. Inst. Nefti

Geol. Razved., 1965, issue 44, pp. 3-90.

Sazonova, I.G. and Sazonov, N.T., PaleogeografiyaRusskoi
platformy v yurskoe i melovoe vremya (Paleogeography of
the Russian Platform in the Jurassic and Cretaceous Time),
Leningrad: Nedra, 1967.

Sharapova, E.G., Ostracoda-Based Stratigraphy of the Meso-
zoic Deposits of the Emba Region, Tr. Vses. Nauchno-Issled.
Geologorazved. Inst. Ser. A, 1937, issue 106, pp. 69-86.

Sharapova, E.G., Data on Upper Jurassic and Cretaceous
Ostracods in the Vicinity of the Ozinki Station, Tr. Vses.
Nauchno-Issled. Geologorazved. Inst. Ser. A, 1939, issue 126,
pp. 1-52.

Sharapova, E.G. and Mandelstam, M.1., Ostracods, in Atlas
rukovodyashchikhform iskopaemykhfaun SSSR (Atlas of
Index Forms of Fossl Faunas of the USSR), Moscow: Gos
geolizdat, 1947, vol. 8, pp. 208-216.

Sheremeta, V.G., Ostrakody paleogena Ukrainy (Paleogene
Ostracods of Ukraine), L'vov: L'vovsk. Gos. Univ., 1969.

Sibirtsev, N.M., Sketch of the Nizhni Novgorod Jurassic,
Materialy k otsenke zemel’ Nizhegorodskoi gubernii.
Estestv.-istorich. chast’, 1886, issue 13, ch. 3, pp. 1-72

Vol. 37

PALEONTOLOGICAL JOURNAL Suppl. 2

11

Smirnova, S.B., Shubin, SV., and Barskov, I.S., Palynologi-
cal Assemblages of the Boundary Deposits of the Middle-
Upper Jurassic in the Central and Southern Regions of the
Moscow Syneclise, Vestn. Mosk. Univ., Ser. 4. Geol, 1999,
no. 5, pp. 28-32.

Sokolov, M.I., Geologicd Studies Conducted on the Unzha
River in 1925, Izv. Assots. Nauchno-Issled. Inst. pri I Mosk.
Gos. Univ., 1929, val. 2, no. 1, pp. 5-31.

Stratigraficheskii kodeks SSSR (Stratigraphic Code of the
USSR), Leningrad: Vses. Geal. Inst., 1977.

Suzin, A.V.,, Ostrakody tretichnykh otlozhenii severnogo
Predkavkazya (Ostracods of the Tertiary Deposits of North-
ern Ciscaucasia), Moscow: Gostoptekhizdat, 1956.

Swain, F.M., Family Paracyprididae Sars, 1923, in Treatise
on Invertebrate Paleontology, Arthropoda 3, Crustacea,
Ostracoda, 1961, pp. 245-246.

Swain, EM. and van den Bold, W.A., Family Pontocyprididae
G.W. Miiller, 1894,in Treatise on Invertebrate Paleontol ogy,
Arthropoda 3, Crustacea, Ostracoda, 1961, p. 247.

Tesakova, E.M., The First Account of Callovian-Oxfordian
Ostracods from the Moscow, Ryazan, andY arodavl Regions,
Byull. Mosk. O-va Ispyt. Prir., Otd. Geol, vol. 71, no. 3,
p. 110. i

Triebel, E., Ostracoden aus dem hoheren Dogger Deut-
schlands, Abh. Senck. Naturf.Ges., 1951, vol. 485, pp. 87-101.

Unifitsirovannaya stratigraficheskaya skhema  yurskikh
otlozhenii Vostochno-Evropeiskoi platformy (Unified Strati-
graphic Scheme of the Jurassic of the East European Plat-
form), S. Petersourg: Roskomnedra (Vser0$ Nauchno-Isded.
Geologorazved. Inst.), 1993

Whatley, R.C., The Ostracod Genus Progonocythere in the
English Oxfordian, Rev. Micropaléontol., 1964, vol. 7, no. 3,
pp. 188-194.

Whatley, R.C., Scottish Callovian and Oxfordian Ostracoda,
Br. Mus. (Nat. Hist.) Bull, Geol, 1970, vol. 19, no. 6,
pp. 299-358.

Whathey, R.C. and Bdlent, S, A Review of the Mesozoic
Ostracod Genus Progonocythere and Its Close Allies, Palae-
ontology (London), 1996, vol. 39, part 4, pp. 919-939.

Witte, L.J. and Lissenberg, Th., Ostracods from Callovian to
Ryazanian Strata ("Upper Jurassic") in the Central North Sea
Graben (Netherlands Offshore), Meded. Rijks Geol Dienst,
1994, no. 51, pp. 1-69.

Yanin, B.T., The Development of the Biota of the Centra
Russian Sea in the Callovian, Ekosistemnye perestroiki i
evolyutsiya biosfery, Vyp. 3 (Ecosystem Rearrangements and
Evolution of the Biosphere, Issue 3), Moscow: Paleontol.
Inst. Ross. Akad. Nauk, 1998, pp. 60-66.

Yanin, B.T., Biota of the Callovian Sea of the Russian Plate,
Byull. Mosk. O-va Ispyt. Prir, Otd. Geol, 1999, vol. 74,
issuel, pp.47-55.

2003



S212 TESAKOVA

Appendix 1. Distribution of the Callovian and Oxfordian Ostracodes in Europe

Region: (1) England and Scotland (Whatley, 1964, 1970; Kilenyi, 1969), (2) Holland (Herngreen, Wong, 1989, Witte et Lissen-
berg, 1994), (3) France (Oertly, 1957, 1963; Depeche 1969, 1984, 1985; Depeche, Guyader, 1970; Bodergat, 1997), (4) Germany
(Triebel, 1951; Lutze, 1960, Malz, 1962; Brand, 1990; Kaever, Ockentorp, Siegfried, 1994), (5) Poland (Btaszyk, 1967, Kubia-
towicz, 1983; Bidecka et al., 1988, Olempska and Btaszyk, 2001), (6) Dnieper-Donets Depression (Lubimova, 19553 1956,
Kats, 1957, Permyakova, 1974c, 1975b, 1978), (7) northwestern marginal regions of the Donets Basin (Lubimova, 1955a, 1956;
Permyakova, 1978), (8) Voronezh Region (Preobrazhenskaya, 1958, 1966; Unifitsirovannaya...,1993), (9) Orel Region (Preo-
brazhenskaya, 1966), (10) Kursk Region (Preobrazhenskaya, 1958, 1962, 1966; Tesakova), (11) Ryazan Region (Tesakova),
(12) Moscow Region (Tesakova), (13) Kostroma Region (Tesakova), (14) Mordovia (Tesakova), (15) Tatarstan (Lubimova,
1955h), (16) Volga Region near Ulyanovsk (Liibimova, 1955b; Lord et al, 1987), (17) Samarskaya Luka (Lubimova, 1955b),
(18) Saratov Region (Lubimova, 1955b; Khabarova, 1961), (19) Obshchii Syrt (Lubimova, 1955b), (20) Emba Region (Lubi-
mova, 1955h), (21) Timan-Pechora Region (Lev and Kravets, 1982).

Regions 1 2 3 4 5 6 7 8 9
Family Polycopidae Sars, 1865
Polycope cf. maculata Miiller, 1894 bs 2 oX
P. sp. 11 Glashoff, 1964 (04
P. peltaFischer, 1961 ox1l
P. sububiquita Whatley, 1970 cl 3-
ox1
P. sp. Olempskaet Btaszyk, 2001 cl3
Family Cytherellidae Sars, 1866
Cytherélla collapsa Grekoff, 1963 cl2
C. limpida Btaszyk, 1967 bs 2- bs?2
bt 3
C. oblonga Permyakova, 1969 bt3 cl3 bs 2 bs 2
C. perennis Btaszyk, 1967 bs2-bt |bs2
C. suprajurassicaQOertli, 1957 0x 3- ox 3-km
km 1
C. fullonicaJones & Sherborn, 1838 | cl, ox
Cytherelloidea magna Depeche, 1984 1
C. chonvillensis Depeche, 1969 1
C. biplicata (Lubimova, 1956) oX oX
Family Bairdiidae Sars, 1887
Bairdia obligua Lubimova, 1956 (04 (074
B. opulental ubimova, 1956 x3 ox 3
B. positiva Liibimova, 1956 ox3 ox 3
Cardobairdia argoviensis ox2-3
(Oertli, 1959)
Family Paracyprididae Sars, 1923
Paracypris acris Oertli, 1959 (074
P. sp. A Schmidt, 1955 ox 3-
km 1
P. $p. A Whatley, 1970 cl2-3
P. bellula Lubimova, 1955 cl2 cl2
P. lubrica Lubimova, 1955 vol
P. acuta (Cornuell, 1844)
P. makridini Lubimova, 1956 oX
P. procerus Btaszyk, 1967 bs2-bt3 | OX .
P. stripta Lubimova, 1956 bt3 oX km
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cl3 cl3
¢l 2-3 ox 2
cl2
cl3 : vol 2
ox 1,vol 2 vol 2
cl2
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Regions

P. terraefullonica (Jones et Sherborn, 1888)
Family Pontocyprididae G. Miiller, 18%4

Pontocypris arcuata Liibimova, 1955

Pontocyprella aureola Liibimova, 1955

P. izjumicaliibimova, 1956

P. vescusa Liibimova, 1956

P. suprajurassicaOertli, 1959

Argilloecia (?) sp. A Oertli, 1959

Protoargilloecia impurata Liibimova, 1955
Family Macrocyprididae G. Miiller, 1912

Macrocypris aequabilis Oertli, 1959

Family Bythocytheridae Sars, 1926

Patellacythere calloveica (Mandelstam, 1955)

Bythocythere scherbomi (Jones et Hinde, 1890)

B. faceta Liibimova, 1955

Bythoceratina (Pragbythocerating) sp.

Patellacythere aliena (Liibimova, 1955)

P. sp.

P. amygdaliformis(Btaszyk, 1967)

P. denticulata (Donze, 1962)

P. gerdae (Liibimova, 1955)

P. nescia (Liibimova, 1955)

P. palita (Donze, 1962)

P. trepti (Donze, 1962)

P. vulsa (Jones et Sherborn, 1888)

P. scrobiculata (Triebe et Bartenstein, 1938)
P. stimulea (Schwager, 1866)
Family Cytherideidae Sars, 1925

Galliaecytheridea? alveolata
(Terquem, 1886)

G. mandelstami Liibimova, 1955
G. ? arcessita Liibimova, 1956

G. ? culris Liibimova, 1956

G. globosa Liibimova, 1956

G. ? cibaria (Liibimova, 1956)

G. contracta (Liibimova, 1956)

. grigorievi (Liibimova, 1956)

. kamenkaensis (Liibimova, 1956)
. wolburgi (Steghaus, 1951)

OO

®

. dorsetensis Christensen et Kilenyi, 1970
. ingentis Witte et Lissenberg, 1994

®

ox1

ox1

11-
0X 2

ox1

oX 3

(@]
x
%:qo

O0X 3-km 1
ox 1-2-3

bt3

bt3

cl2,bt2

cl3 km, vol

(04
(04
(04
ox 1-3

d3 (04

bs 2- (0)¢
bt 3

ox 3
oX
(0¢
0x 3
ox3

cl1- (0)¢
oXx1, bs

cl3

ox3-km

(0).4

ox 3

(0),4
(0)4
ox3
ox 3
ox 3
(0),4

(0).4

x3

cl3
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10 11 12 13 14 15 16 17 18 19 20 21
ox 1-2 | ox1-2
el 2 ox1 vol 2
ox 1 ox 1-3 cl2 cl2-0x 3
cl3
bt, cI3
ox, d 1-3 cl2 cl1
cl3
cl2-3
vol 2
cl3 ox 1
cl2-3 oX
%2 vol 1 vol 2
cl3
vol 1-2 | ox, km vol 2
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Regions

2

G. oxfordianaWitte et Lissenberg, 1944
G. punctata Kilenyi, 1969

G. robusta Witte et Lissenberg, 194

G. 3. AWitte et Lissenberg, 194

G. dissimilis Oertli, 1957

G. argoviensis (Oertli, 1959)

G. raripunctata
Bidecka, Btaszyk, Styk, 1976

G. inaequalipunctata
Bielecka, Btaszyk, Styk, 1976

G. legitima (Liibimova, 1955)

G. ? grossepunctata
Witte et Lissenberg, 1994

G. ?ventrostriata
Witte et Lissenberg, 1994

G. postrotunda Oertli, 1957
G. staffinensisWhatley, 1970
G. spinosa Kilenyi, 1969
Vernoniella sequana Oertli, 1957
Ljubimovella .

Family Loxoconchidae Sars, 1925

Mandelstamia ventrocornuta
(Sharapova, 1939)

M. kowalevskyi (Lubimova, 1956)
M. facilis Liibimova, 1955
M. verruciferal.ubimova, 1955

M. (Xeomandelstamia?) immanis
Witte et Lissenberg, 194

Family Cytheruridae G. Mtiller, 18%4
Metacytheropteron sp. A Whatley, 1970
M. sutherlandensis A Whatley, 1970

Cytheropteron spinosum
Liibimova, 1955

C. laeve 3. nov.

C. tenuis Btaszyk, 1967
C. pseudospinosum sp. nov.
C. aquitanum Donze, 1960

Eocytheropteron decoratum
(Schmidt, 1954)

E.? 5. aff.purum (Schmidt, 1954)
Parariscus octoporalis Btaszyk, 1967

P.volgaensis
(Mandelstam in Lubimova, 1955)

P. terraefullonica

(Jones et Sherborn, 1988)
P. bathonicus Oertli, 1984

ox 1

cl2
cl2

cl2

cl 2-
ox 2

cl-3

ox 1-2

0X 3-km 1
ox 3-km 1

ox 3-km 1

ox 1-2

ox 1-3

km2-vol 1

ox 2-3

ox 1-2

cl2-3

ox 3-km1 ox 2-3
ox 2-3
ox 3-km 1

ox 3-km 1

ox 3-km 1

ox 3-km 1

km2

bs 2-bt 1-2

cl 3-km2 | km

ox 3

bs 2-bt 1-2

(0.

ox

cl

cl2

bs 2

km2

(0).4

ox3

(0).4
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10 1 12 13 14 15 16 17 18 20 21
cl2 cl3 cl2 cl2 (0)'4 (0)¢
cl2
cl3
oX oX
oX
(04 oX
cl2 cl3,0x2 cl2 cl 2-ox1|cl2-ox 1
cl3 |cl3,0x2 |0ox3
cl3 ox 1-2
11 cl3
tkm1- ox-vol 1 | ox-vol 1
vol 1 .
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Procytherura tenuicostata Whatley, 1970
P. sp. nov.

Orthonotacythere borealis Gerke et Lev, 1985
O. interrupta Triebdl, 1941

O. aff. schweyeri Scharapova, 1937

Vesticytherurapaula (Liibimova, 1955)

V. rectodorsalis (Btaszyk, 1967)

V. scottia (Whatley, 1970)

V. grandipyga sp. nov.

V. acostata sp. nov.

V. horrida (Whatley, 1970)

V. costaeirregularis (Whatley, 1970)
Paranotacy there (Unicosta)solei . nov.
P. (U.) pseudoramulosa . nov.

P. (U.) stauropyga p. nov.
Pseudohutsonia tuberosa Wienholz, 1967
P. hebridica Whatley, 1970

P. 0. A Whatley, 1970

Balowella attendens (Liibimova, 1955)

Eripleura eleanorae Wilkinson, 1987
Family Schulerideidae Mandelstam, 1959
Praeschuleridea lepida Btaszyk, 1967

P. wartae Btaszyk, 1967

P. confossaSheppard, 1980

P. caudata Donze et Enay, 1962

P. batei Whatley, 1970

Schuleridea elavata (Liibimova, 1956)
S translucida (Liibimova, 1955)

S triebeli Steghaus, 1951

Eudachacythere puncticava
Dépéche et Guyader, 1970

Family Pleurocytheridae Mandelstam, 1960
Pleurocythere regularis Triebel, 1951

P (PL) explicataLiibimova, 1956

® (PL juvenes Liibimova, 1956

2 ? romeini Witte et Lissenberg, 1994

> borealis borealis et carinata Whatley, 1970
> caledonia Whatley, 1970

abacythere attalicata (Mandelstam, 1947)

. rubra (Mandelstam, 1947)

. bradiana (Jones, 1884)

. zmeinkensis . NOV.

ox 1-2

cl2-ox 1

cl3ox1

ox 3

cl3ox1
ox1

cl1-3

cl 2-ox 1
cl 3ox 1

bt

km, bs 2-3

km?2

cl2-3

oX 3-km 1

ox 3

ox 3-km 2

bt 3-c13
bt 3-ox 1

ci

bt 3
bt 3

vol 1-2

cl

d
bs 2-bt

cl3

bs 2-
cl2

bs2- |cl
bt2

bs2-bt | cl

cl3 11

bs 2
11
11

cl3 11
' ox 3

ox, km

11
c1
I1

oX
cil

cl2

ox 3
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10 1 1 13 u | 5 16 17 18 19 20 21
cl3
1 cl3
bt-cl
cl2
cl2 cl3 cl 3-0x2 |cl3-0x3 ox3 |ox 1- cl 2- 0X 0x 1-vol2
vol 2 km 2
cl3
cl3 0x 2
cl2 cl3 0x2|o0x2 cl2
cl3 c 3 0x2!ox1-3
cl3o0x1cd3 0x2|cl2-0x3 vol 1
ox 2
cl2 cl3 ox 1-3
cl2
ox 1 3 cl2 cl2
el 1-2
2-3 cl2 cl?2 cl2 cl2 cl2
cl1-2
cl 1-2
ecl3,0x1|cl3-0x2 |ox1-2 cl2-ox1|cl1-km 2 ox 1 cl3 [cl3
c 3 0x2 cl-ox 1 ox 1 cl3
cl2 g
cl ic13 cl3 J
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Regions \ 1 | 2 ] 3 ‘ 4 5 6 | 78] 9
5. 9. nov. '
Palaeocytherideaparabakirovi Malz, 1962 cl1-2 cl2
P baculumbajula oX
(Mandelstam in Liibimova, 1955)
P. kremencensis Liibimova, 1956 (0¢
P. cinicinnusa Mandelstam, 1947
P. prolongata (Sharapova, 1939)
P. paviovi Liibimova, 1955
P. sokolovi Liibimova, 1955
P. volema Liibimova, 1955
P. descripta Liibimova, 1955
P. monstrata Liibimova, 1955
Progonocythere callovica Wienholz, 1967 d cl3
P. multipunctata Whatley, 1964 ox1
P.parastilla Whatley, 1964 ox 3
Family Neurocytheridae Griindel, 1975
Fuhrbergiella (F.) milanovskyi (Liibimova, 1955) 11
F. (F.) nikitini (Liibimova, 1955) 11
F. (Praefuhrbergiellaarchangelskii dl-ox1l|cl2-3]|cll bs cl3 cl 2-
(Mandelstam, 1947) ox1
Lophocythere ex gr. richteri (Triebel, 1951) bs 2-bt cl2
L. scabra Triebd, 1951 cl 2-ox 1 cl cl-ox1|cl1-3 cl 1-2 cl2
L. karpinskii (Mandelstam, 1947) cl2 cl3-ox1|d
L. (L.) interrupta Triebel, 1961 cl2-3 cl2-3 d d
L. (L.) interrupta subsp. A (Lutze, 1960) cl 2-3
L. (Neurocythere) bipartita Wienholz, 1967 cl 2-3
L. caesa Triebel, 1951 cl2 cl3
Platylophocythere hess Oertli, 1959 cl3-o0x 1 0x 2
Terquemula memorabilis (Liibimova, 1956) oX
T. oertlii (Bizon, 1958) ox1
T. lutzei (Whetley, 1970) cl3
Nophrecythere catephracta (Mandelstam, 1947) | cl 2, ox 2 d cl3 cl Ci(l[é
o
N. alata (Whatley, 1970) cl3 cl2 |cl12
N. flexicosta (Triebel, 1951) 12 Jel1-3  |d 12
N. flexicosta lutzei (Whatley, 1970) c12-3 cl1-3
N. franconica (Triebd, 1951) 11 d l-ox1d d
N. intermedia (Lutze, 1960) cl2-ox 1 cl1-3 d cl3 cl2
N. multicostata (Oertli, 1957) ox 3 ox1-3 [ox 3
km1
N. triebeli (Lutze, 1960) cl3
N. oxfordiana(Lutze, 1960) ox1-2 |ox 1-2 Jox
Infacytheredulcis (Liibimova, 1955) cl3 cl3
Family Progonocytheridae
Sylvester-Bradley, 1948
Fastigatocythere rugosa Wienholz, 1967 11 c
Macrodentina (M.) cicatricosa Malz, 1958 0x 3- J
lkml1 | N
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10 11 12 13 14 15 16 17 18 19 20 21
0x 2
cl3 km 2
(0)4
d 11 11
cl2 cl2
11 I 11
cl2 cl 2-3, ox
(0)4
cl3
(0)4 (0)4
11 11 11
' 11
cl2-3 |cl3 el 2 cl2 cl2-3,0x1 cl3
cl2 cl2
11 cl3 cl2
cl2 cl2-3 [cl3 cl2 cl1-2 ox 1
11 cl3 cl3
d1 cl2-3 |d3ox2 of2 cl2 cd2 o0ox1l|cl,ox1 cl3 ox1
cl3
11 cl2-3
cl3 cl3
cl3 cl3 cl3
cl2-3 [cl3 cl2
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Regions

M. punctata Oertli, 1957

M. tenuistriata Malz, 1958
Glabellacythere reticulata Whatley, 1970
G. dolabra (Jones et Sherborn, 1888)

Pseudoperissocytheridea parahieroglyphica
Whatley, 1970

Polydentinapulchra (Schmidt, 1955)

Micropneumatocythere escovillensis
Depeshe, 1984

Procytheridea aff.pseudocrassa
Wienholz, 1967

P. reticulata (Liibimova, 1956)
P. gublerae (Bizon, 1959)
"Procytheridea" gublerae Bizon, 1958
“Pr. ” pseudocrassa Wienholz, 1967
“Pr.” martini Bizon, 1953
Camptocytheredextra Gerke et Lev, 1985
C. scrobiculata Gerke et Lev, 1985
C. ex gr. scrobiculata Gerke et Lev, 1985
C. aff. scrobiculata Gerke et Lev, 1985
C. ex gr. spinulosa (Sharapova, 1937)
C. laciniosa Gerke et Lev, 1985
C. laeva Gerke et Lev, 1985
C. muricata Gerke et Lev, 1985

Family Eucytheridae Puri, 1954
Pyrocytheridea munda Gerke et Lev, 1985
P. pergraphica Liibimova, 1955
P. pura Gerke et Lev, 1985

Family Trachyleberididae
Sylvester-Bradley, 1948

Tethysia bathonica Sheppard, 1981

Oligocytherels kostytschevkaensis
(Lubimova, 1955)

Exophthalmocythere tricornis Lubimova, 1955
E. fuhrbergensis Steghaus, 1951
E. pilosa sp. nov
Nodophthalmocythere leucorum Depeche, 1969
N. bicostata Depeche, 1984
Family Paracytherideidae Puri, 1957

Pedicy 'there anterodentina Whatley, 1970

Family Judahellidae Sohn, 1968
Trachycythere sp. Bate, 1969
Species not included into the system for the lack of datal
Rubracea artis Lubimova, 1955

cl2-ox1
cl 1-
ox 1-2

cl3-ox1

cl2

oX 3-km 1
0x 3

ox1

ox3-km1
cl 1-3

cl3

cl 3-ox 3
cl1-2
cl1-3

bt3 bt 3

km 1

11
11

cl3

cl2

cll
ox 1-2
cl3

kml

cl3 (074

cl
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10 1 12 13 14 15 16 17 18 19 20 21
bt-cl
bt-cl
bt-cl
cl2
bt-cl
1
1
11
bt-cl

11
bt-cl
cl3,0x2 [ 0x3 cl2
cl2 km?2 [ox3-voll|ox 1, km2 ox 3
ox 3-vol 1
ox 3-vol 1
cl3 0x 3
cl2 ox 1-3 cl2 cl
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Appendix 2. Distribution of Ostracodes through the Studied Sections

Age

cll

cl?2

Region

Kostroma

Ryazan

=
=
%

Mordovia

Section

Y artsevo
Makar’ev-
yuzhnyi

Mikhailov- | 2
skii Mine ;%

Mikhailov-
tsement

Mikhailov-
skii Mine

Troshkov
vrag

Bed no.

4-7
23
2

3, lower-
most 4

8,9

Cytherella oblonga Pennyakova, 1969

C. perennisBtaszyk, 1967

Pontocyprella aureola Liibimova, 1955

P. vescusa Liibimova, 1956

Pontocypris arcuata Liibimova, 1955
Paracypris lubrica Liibimova, 1955

P. terraefullonica(Jones et Sherborn, 1888)
P. stripta Liibimova, 1956

Patellacythere 9.

P. nescia (Liibimova, 1955)

P. trepti (Donze, 1962)
Galliaecytherideasplnosa Kilenyi, 1969
G. legitima (Liibimova, 1955)

Rubracea artis Liibimova, 1957

Balowella attendens (Liibimova, 1955)
Palaeocytheridea baculumbajula (Mandelstam, 1949)
Parariscus octoporalis Btaszyk, 1967
Schuleridea translucida (Liibimova, 1955)
Praeschuleridea wartae Btaszyk, 1967
Pleurocytheridea regularis Triebd, 1951
P.juvenes Liibimova, 1956
Fastigatocythere rugosa Wienholz, 1967
Fuhrbergiella archangelskii (Mandelstam, 1949)
Lophocythere scabra Triebd, 1951

L. karpinskii (Mandelstam, 1949)

L. wnterrupta Triebel, 1951

Sabacy 'there attalicata (Mandelstam, 1949)
S rubra (Mandelstam, 1949)

S bradiana (Jones, 1884)

S zmeinkensis §p. nov.

S .

Nophrecythere catephracta (Mandelstam, 1949)
N. oxfordiana(Lutze, 1960)

N. flexicosta (Triebe, 1951)

N. alata (Whatley, 1970)

Infacythere dulcis (Liibimova, 1955)
Ljubimovella sp.

Cytheropteron spinosum Liibimova, 1955
C. pseudospinosum 3. NOV.

S

67

75

l

(o2}

41

20

20

- 8

61

(o]

=

P W R
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Appendix 2. (Contd.)
Age cll cl2
Region Kursk Kostroma Ryazan Kursk | Mordovia
e | o | 5o | 3. | B2 | 3
. = K 6 == o
S 3 > ss | =4 S% =S
<
77]
Bed no. ; g
= [3g) g =)}
4 N ~ 059 oS N
C. laeve sp. nov.
Exophthalmocytherepilosa . nov.
Procytherura tenuicostata Whatley, 1970
P. sp. 2
Vesticytherura rectodorsalis (Btaszyk, 1967)
V scottia (Whatley, 1970)
V. costaeirregularis (\Whatley, 1970) 4
V. paula (Liibimova, 1955) 3
V. grandipygasp. nov. 1 30
V. acostata . nov.
Paranotacythere (Unicosta) pseudoramulosa p. nov. 4
P. (U.) solei 9. nov.
P. (U.) stauropyga sp. nov. 10
Oligocythereis kostytschevkaensis (Liibimova, 1955) 1
Tethysia bathonica Sheppard, 1981 51
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