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Abstract: The study focuses on Oxfordian-Kimmeridgian ostracods from the Mikhalenino sec-
tion (Kostroma region, Russia). In the Upper Oxfordian - Lower Kimmeridgian (Densiplicatum – 
Bauhini ammonite Zones) we distinguished ostracod zones: Sabacythere attalicata – Eucytherura 
costaeirregularis (Densiplicatum Zone), Eucyterura – Tethysia (Tenuiserratum to Bauhini Zone). 
In the lower Kimmeridgian, Kitchini ammonite Zone (Subkitchini Subzone), we identified ostracod 
zones Schuleridea triebeli, Neurocythere jakovlevae – Klentnicella rodewaldensis and Galliaecyth-
eridea fragilis. A comparison has been made between the beds with the ostracod fauna from the 
Mikhalenino section and coeval strata from Western and Eastern Europe. In addition, a new species, 
Neurocythere jakovlevae kolpeNskaya in Tesakova et al., sp. nov., was described from the Lower 
Kimmeridgian, Kitchini Zone, Subkitchini Subzone.
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Introduction

The Mikhalenino section (Fig. 1) is one of the con-
tinuous and easily accessible sections of the Middle 
Oxfordian – Lower Kimmeridgian on the Russian 
Platform. This section, which has been the object of 
detailed studies during the last few years, is located 
some 20 km north of another famous locality, Ma-
kariev, which is a reference section for the Oxfordian 
on the Russian Platform. Its ammonite record consists 
of a mixture of Boreal, Sub-boreal and Sub-mediter-
ranean forms (RoGov & kiselev 2007; GlowNiak et 
al. 2010) providing a good background for improv-

ing the interregional ammonite-based correlation of 
the Middle Oxfordian – Lower Kimmeridgian. The 
very rich gastropod fauna has been analyzed recently 
in this section (Guzhov 2004), and trends were com-
pared with those of ostracods (Guzhov et al. 2009). 
The Mikhalenino section is also known as a source 
of unique fossil squids with mineralized soft tissues 
(RoGov & ippoliTov 2008). This section is composed 
of alternating silt and clay beds with marly and phos-
phorite concretions, supposed stromatolite buildups 
and a remarkable black shale band marking the base 
of the Upper Oxfordian. Rich autochthonous ostra-
cod assemblages, characterized by occurrence of the 
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well-preserved both adults and juveniles, recognized 
throughout the entire succession (Fig. 2). 

2. Materials and methods

A total of 45 samples have been collected. Sampling 
levels were based on ammonite findings (GłowNiak 
et al. 2010), and were aimed at sampling at the lower 
and upper parts of each bed. Additionally, we analyzed 
Foraminifera distribution (usTiNova 2009).

Sediment samples of 0.5 kg were boiled with soda 
and washed over a 0.1 mm mesh size sieve. Dried 
samples were split into two fractions: >0.315 and 
>0.1<0.315 mm. Ostracods were picked from both 
fractions In total, more than 2 550 well preserved 
ostracod specimens, including both adult and larval 

stages, have been collected. The total species diver-
sity reaches ca. 50 taxa, of which 31 species, subspe-
cies and varieties were determined, and the remainder 
were left in open nomenclature (plates I, II). The dis-
tribution of the most common species and their abun-
dance is shown in Fig. 2. Studied collection is stored 
in the Department of Palaeontology (Moscow State 
University, Moscow) at number 351.

3. Results

The detailed analysis of the ostracod distribution 
throughout the section, including FAD and LAD of 
species as well as changes in dominant taxa allowed 
us to recognize 16 assemblages reflecting variable os-
tracod habitats (Fig. 2). They are partially composed 

Fig. 2. Stratigraphic range chart of ostracods in the Mikhalenino section and its ostracod-based subdivision. 1 – silty clays; 
2 – clays; 3 – bituminous oil clays; 4 – calcareous concretions; 5 – glauconitic concentrations; 6 – phosphorites; 7 – pyrite 
nodules; 8 – shells of ammonites; 9 – dominant species from family Cytheruridae; 10 – dominant species from families 
Schulerideidae, Cytherideidae or Neurocytheridae; 11 – the presence of species from families Schulerideidae, Cytheridei-
dae or Neurocytheridae; 12 – number of specimen in the sample.

Fig. 1. Location map of the Mikhalenino and Makariev sections.
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Fig. 2. 
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from recurrent faunulas, possibly reflecting sea-level 
oscillations. For example, couplets 1 and 6, 5 and 8 or 
11 and 15 are represented by nearly same taxa. 

The most significant turnover in the ostracod 
fauna occurred during the Early Kimmeridgian, and 
thus the studied section has been subdivided into two 
major parts. The lower part encompasses the Middle 
Oxfordian – lowermost Kimmeridgian (Bauhini am-
monite Zone) and the upper part corresponds to the 
Lower Kimmeridgian (Kitchini ammonite Zone). The 
ostracod assemblages in these parts of the section are 
distinguished by prevailing development of the differ-
ent families (Fig. 2; Tab. 1). 

The lower part of the studied section (ostracod 
zones Sabacythere attalicata – Eucytherura costaeir-
regularis and Eucytherura – Tethysia, corresponding 
to Densiplicatum – Bauhini ammonite Zones) is char-
acterized by the prevalence of small-sized genera of 
Cytheruridae. 

Noteworthy that the species Platylophocythere 
hessi, widely distributed in Western Europe, occurs 
in two intervals of the Mikhalenino section, while S. 
attalicata (MaNDelsTaM in lübiMova 1955), closely 
related to S. caledonia Whatley (Upper Callovian-
Lower Oxfordian of Scotland), is abundant at the level 
between these records. It is possible that these three in-
tervals correspond to periodical ostracod immigration 
events from Western Europe, which were connected 
with the high sea level stand. The same interval of the 
section also contains some immigrant ammonite spe-
cies of the Sub-Mediterranean and Sub-Boreal origin.

The uppermost part of the Mikhalenino section, 
corresponding to the Kitchini ammonite Zone (Sub-
kitchini Subzone), is marked by the predominance of 
large ostracods belonging to the families Schuleri-
deidae, Cytherideidae and Neurocytheridae. Based 
on their distribution, the following ostracod zones 
were identified within the Subkitchini ammonite sub-
zone: Schuleridea triebeli, Neurocythere jakovlevae 
– Klentnicella rodewaldensis and Galliaecytheridea 
fragilis.

The majority of species from this part of the sec-
tion are of Western European origin, which indicates 
a broad connection of the Middle Russian Sea with 
Western Europe, influenced by the Early Kimmeridg-
ian transgression.

4. Discussion

The ostracod record in Central Russia and in the 
Volga area sections (Fig. 3) is similar to that in the 

Mikhalenino section. The Oxfordian of these areas is 
characterized by small-sized Cytheruridae as well. In 
Central Russia, Sabacythere attalicata and S. rubra 
(MaNDelsTaM in lübiMova 1955) are the most im-
portant ostracod species of the Lower Oxfordian and 
lowermost Middle Oxfordian, corresponding to beds 
with Sabacythere attalicata – Renicytherura costaeir-
regularis (Tesakova 2003). In the Lower to lowermost 
Middle Oxfordian (up to Popilaniense ammonite sub-
zone) of the Volga area, beds with S. nikiforovae kol-
peNskaya nom. nud. have been recognized (kolpeN-
skaya 1999). The unpublished species S. nikiforovae 
is the junior synonymous of S. attalicata. So, the S. 
attalicata – E. costaeirregularis ostracod zone, recog-
nized in the lower part of the Mikhalenino section, is 
correspond to the beds with S. nikiforovae and Saba-
cythere attalicata – Renicytherura costaeirregularis. 
In the Volga area (i.e. in the Makariev section) Neu-
rocythere, Schuleridea, Amphycythere, Klentnicella 
appear in the Lower Kimmeridgian, and beds with N. 
jakovlevae kolpeNskaya nom. nud. – K. rodewalden-
sis, distinguished in the Lower Kimmeridgian of this 
region (kolpeNskaya 1999), correspond to ostracod 
zone Neurocythere jakovlevae – Klentnicella rode-
waldensis. 

On the other hand, ostracod distribution ranges 
in the Oxfordian-Kimmeridgian of Western Europe 
are significantly different from those of the European 
Russia. Ostracods of Western Europe are much more 
abundant and include also marine ostracods from 
the families Bairdiidae, Cytherellidae, Polycopidae, 
Bythocytheridae, Cyprididae, Cytherettidae, Cyth-
eridae, Progonocytheridae etc., as well as brackish 
Limnocytheridae, Darwinulidae and Ilyocyprididae. 
Moreover, in Western Europe large-sized ostracods 
are abundant and most typical throughout the entire 
studied interval. Cytheruridae also occur in the Ox-
fordian and Kimmeridgian of this area but never play 
a dominant role. They are mainly represented by spe-
cies of the genera Cytheropteron and Paranotacythere 
(different at the species level from those occurring in 
Russia), while the genus Eucytherura, which is very 
common in European Russia, is poorly represented in 
Western Europe.

European ostracod-based stratigraphical units are 
characterized by different minuteness in different 
countries, and their direct correlation encounters some 
problems. Nevertheless, some common trends can 
be recognized: in Sub-boreal Europe, i.e. in England 
(kileNyi 1978; kileNyi & Neale 1978; wilkiNsoN 
1983), Scandinavia (ChRisTeNseN 1988), NW Germany 
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s Sabacythere attalicata – 

Eucytherura costaeirregularis Eucytherura – Tethysia Schuleridea triebeli Neurocythere jakovlevae – 
Klentnicella rodewaldensis

Galliaecytheridea 
fragilis

The stratigraphic unit is 
recognized by the distribution 
of Sabacythere attalicata and 
Eucytherura costaeirregularis

The stratigraphic unit is based on 
the dominance of the index taxa.

The stratigraphic unit 
is recognized by the 
dominance of the 
index species and 
the absence of the 
genera Klentnicella, 
Neurocythere et 
Galliaecytheridea

The stratigraphic unit is 
recognized by the range of 
the index species. Lower 
and upper parts of this 
unit are dominated by 
Schuleridea triebeli and 
Amphicythere legitima.

The stratigraphic 
unit is recognized by 
stratigraphic range of 
the index species. In 
the middle part of the 
zone Amphicythere 
legitima is dominate.

St
ra

to
ty

pe Mikhalenino section, beds 
1-2 (dark grey clays), visible 
thiсkness 1,2 m.

Mikhalenino section, beds 
3-20 (dark grey and silty clays, 
sometimes enriched by glauconite 
and phosphorite nodules). 
Thiсkness 4 m.

Mikhalenino section, 
beds 21-22 (dark 
grey silty clays with 
phosphorite nodules 
and pyrite concretions). 
Thiсkness 1,4 m.

Makariev-South section, 
(dark grey clays). Thiсkness 
8 m. (Nikolaeva et al., 
1999, p. 125).

Mikhalenino section, 
bed 28 and lower part 
of the bed 29 (dark 
grey silty clays). 
Thiсkness 1 m.
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Neurocytheridae, Cytheruridae Cytheruridae, Neurocytheridae Schulerideidae

Neurocytheridae, 
Cytheruridae, 
Cytherideidae, 
Schulerideidae 

Cytherideidae
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Sabacythere, Eucytherura Acrocythere, Eucytherura, Tethysia, 
Platylophocythere Schuleridea

Neurocythere, Klentnicella, 
Amphicythere, Schuleridea, 
Paranotacythere (Unicosta)

Galliaecytheridea, 
Amphicythere

Ty
pi

ca
l s

pe
ci

es

Sabacythere attalicata, 
Eucytherura costaeirregularis

Acrocythere stauropyga, 
Eucytherura paula var. 1, 
E. horrida, Tethysia sp., 
Platylophocythere hessi

Schuleridea triebeli

Neurocythere jakovlevae, 
Klentnicella rodewaldensis, 
Amphicythere legitima, 
Schuleridea triebeli, 
Paranotacythere (Unicosta) 
interrupta

Galliaecytheridea 
fragilis, 
Amphicythere 
legitima

A
ux
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y 
fa

m
ili

es

Cytheruridae, Pontocyprididae Pontocyprididae, Bythocytheridae Cytheruridae Cytheruridae

Schulerideidae, 
Pontocyprididae, 
Progonocytheridae, 
Cytheruridae

A
ux
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Acrocythere, Procytherura, 
Eucytherura, Paranotacythere 
(Paranotaythere), 
Rubracea, Cytheropteron, 
Tethysia, Pedicythere, 
Exophthalmocythere, 
Micrommatocythere, 
Pontocyprella?

Procytherura, Exophthalmocythere, 
Rubracea, Cytheropteron, 
Pedicythere, Pontocyprella?, 
Micrommatocythere, 
Paranotacythere (Paranotacythere)

Acrocythere, 
Eucytherura, 
Procytherura, 
Paranotacythere 
(Unicosta)

Procytherura, Pedicythere, 
Exophthalmocythere

Paranotacythere 
(Unicosta), 
Schuleridea, 
Progonocythere, 
Cypridacea

A
ux

ili
ar

y 
sp

ec
ie

s

Acrocythere stauropyga, 
Procytherura sokolovi, 
P. tenuicostata, P.? 
baculumbajula, 
Eucytherura paula var. 1, 
E. paula, E. grandipyga, 
E. horrida, E. acostata, 
E. sp., Paranotacythere 
(Paranotaythere) solei, 
Cytheropteron spinosum 
LÜBIMOVA var. 2, C. 
spinosum LÜBIMOVA 
var. 4, Rubracea artis, 
Cypridacea, Tethysia sp., 
Pedicythere anterodentina, 
Exophthalmocythere 
fuhrbergiensis, 
Micrommatocythere edmundi

badly preserved species from the 
family Cypridacea, Eucytherura 
acostata, E. paula, E. grandipyga, 
E. sp., Paranotacythere 
(Paranotaythere) solei, Rubracea 
artis, Cytheropteron spinosum 
LÜBIMOVA var. 1, C. spinosum 
LÜBIMOVA var. 2, C. spinosum 
LÜBIMOVA var. 4, Procytherura 
sokolovi, P. tenuicostata, P.? 
baculumbajula, Pedicythere 
anterodentina, Exophthalmocythere 
fuhrbergiensis, Micrommatocythere 
edmundi, Bythoceratina cf. 
scrobiculata, Polycope sububiquita, 
Gen. et sp. Indet. 7, Gen. et sp. 
Indet. 12

Acrocythere 
stauropyga, 
Eucytherura 
sp., E. acostata, 
E. grandipyga, 
Procytherura 
tenuicostata, 
Procytherura sokolovi, 
Paranotacythere 
(Unicosta) interrupta

Paranotacythere 
(Unicosta) stauropyga, 
Procytherura sokolovi, 
Pedicythere anterodentina, 
Exophthalmocythere 
fuhrbergiensis, Gen. et sp. 
Indet. 5, Gen. et sp. Indet. 6

Paranotacythere 
(Unicosta) 
interrupta, 
Schuleridea triebeli, 
Progonocythere ex 
gr. multipunctata, 
Cypridacea, Gen. et 
sp. Indet. 7

C
or

re
la

tio
n

Mariae, Cordatum and 
Densiplicatum ammonite Zones

ammonite zones Tenuiserratum 
– Bauhini (Middle Oxfordian – 
lowermost Kimmeridgian)

lower part of the 
Subkitchini ammonite 
Subzone

middle part of the 
Subkitchini ammonite 
Subzone

middle part of 
the Subkitchini 
ammonite Subzone 
(bayi (?) and 
subkitchini horizons)
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(sChuDaCk 1994), Poland (bieleCka et al. 1988; ku-
biaTowiCz 1983), and Moscow area (Tesakova 2003), 
the Lower and Middle Oxfordian are characterized by 
Neurocythere cruciata oxfordiana (luTze 1960), but 
in the Kostroma region this subspecies did not cross 
the Lower/Middle Oxfordian boundary (Tesakova 
2003). Galliaecytheridea appeared in Western Europe 
during the Late Oxfordian and became widely distrib-
uted in the Kimmeridgian and Volgian, while in the 
Kostroma region and the Volga area it appeared in the 
Early Kimmeridgian and culminated during the Vol-
gian.

5. Systematic paleontology

Order Podocopida saRs 1865
Suborder Cytherocopina GRüNDel 1967

Superfamily Progonocytheracea sylvesTeR-bRaDley 
1948

Family Neurocytheridae GRüNDel 1975
Genus Neurocythere whaTley 1970

Neurocythere jakovlevae kolpeNskaya in Tesakova et 
al., sp. nov.

Plate 2, Fig. 6, 8
1999 Nophrecythere sp.: Nikolaeva et al., pl. 33, Fig. 

1.

Etymology: In honour of the micropaleontologist s.p. ya-
kovleva.

Holotype: Specimen no. – N9-O-119, VNIGRI, S.-Peters-
burg. Russian Platform, Kostroma Region, Unzha River, 
section Makariev Yuzhnyi (Fig. 1), outcrop 10, sample 742; 
Makariev beds, Lower Kimmeridgian (Nikolaeva et al. 
1999, pl. 33, fig. 1).

Description: The shell is medium-sized, rounded rectangu-
lar, inequivalve. The left valve is larger than the right one, 
and overlaps it along the dorsal, antero- and posterodorsal 
edges. The shell’s maximal length is at its mid-height, the 
maximal height is at the anterior hinge, and maximal thick-
ness is at the posteroventral part. The dorsal edge is straight 
in right valves and concave in left valves because of high 
hinge ears. The ventral margin is slightly concave, parallel 

to the dorsal one, and slightly converges posteriorly in ju-
venile forms. The anterior margin is high, evenly arcuately 
rounded; the posterior edge is insignificantly lower than the 
anterior one, triangular, shows stronger dorsal truncation. 
The valve surface bears fine band-like ridges. The first one 
runs from the large eye tubercle along the anterior edge of 
the valve, continues along the ventral margin and reaches 
the posterior margin. This ridge is convex behind the ad-
ductor. Below, the second crest-like ridge runs along the 
ventral margin. The third ridge stretches along the dorsal 
margin, it is more pronounced in right valves, on left valves 
it is only observed in the anterior part near the eye tubercle. 
At the posterodorsal angle it deflects vertically down and 
continues into the longitudinal median ridge that runs hori-
zontally in posterior part of the valve. Interrupted near the 
adductor, the median ridge deviates diagonally down into 
the anterior part of the valve. The median ridge reaches the 
anterior margin of the valve and crosses the anterior rib. 
The surface between ridges, except at the posterior margin, 
the zone between ventral ridges and along the anterior mar-
gin, is reticulate; fossae are rounded. The reticulation-free 
surface bears indistinct large angular fossae with thin muri. 
The hinge of the right valve is represented by two large in-
dented teeth separated by the indented groove.

Measurements, mm: L H T
holotype 9-O-119 (left valve) 0.54 0.33 0.14
spec. 9-O-120 (right valve) 0.51 0.28 0.12
spec. 9-O-121 (right valve) 0.56 0.26 0.12

Comparison: The new species is most similar to Neuro-
cythere cruciata oxfordiana (luTze 1960) from Oxfordian 
of England (wilkiNsoN & whaTley 2009, р. 278, pl. 8, fig. 
1-4), Germany (luTze 1960, р. 425, pl. 35, fig. 5), Poland 
(bieleCka et al. 1988, p. 366, pl. 164, fig. 6) and Dnieper-
Donets Depression (Ukraine) (pyaTkova & peRMyakova 
1987, p. 147, pl. 61, fig. 5), and also from Upper Callovian 
(Lamberti Zone) of the Moscow and Ryazan Regions in 
Central Russia (Tesakova 2003, p. 195, pl. 13, fig. 4-5, 7-12) 
in valve outline, position of ribs and reticulation pattern. 
The new species is distinct by the interrupted median ridge 
and rounded fossae.

Comments: This species has been created and described in 
the unpublished manuscript by Kolpenskaya.

Distribution: Kostroma Region, sections Makariev Yuzh-
nyi and Mikhalenino, Unzha River. Lower Kimmeridgian, 

Fig. 3. Correlation chart of the Subboreal European ostracod zonation for the Oxfordian and Kimmeridgean. 1 – newly 
introduced units defined by FAD of index-taxa; 2 – acme-units named after dominant species; 3 – concurrent-range units; 4 
– partial-range units named after most characteristic species; 5 – units named after LAD of index-taxa; 6 – with a few excep-
tions, zonal named are proposed herein (originally defined by numbers instead of fossils names) by FAD of index-species.
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Plate 2.
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Kitchini Zone, Subkitchini Subzone, N. jakovlevae – K. 
rodewaldensis ostracod zone.
Material originates from Kostroma Region, Unzha River ba-
sin. Six valves of moderate preservation from Lower Kim-
meridgian of the section Makariev Yuzhnyi. 43 well and 
moderately preserved valves from Lower Kimmeridgian, 
Kitchini Zone, Subkitchini Subzone, section Mikhalenino.
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Plate 1. All specimens are from Mikhalenino section. Fig. 1. Polycope sububiquita whaTley: MSU-351 Mich-2/75, 
car. lat., Lower Kimmeridgian, Bauhini Ammonite Zone, sample 30; Fig. 2. Bythoceratina cf. scrobiculata (TRiebel & 
baRTeNsTeiN): MSU-351 Mich-1/106, LV, Lower Kimmeridgian, Bauhini Ammonite Zone, sample 28; Fig. 3. Pedicythere 
anterodentina whaTley: MSU-351 Mich-2/34, RV, Middle Oxfordian, Densiplicatum Ammonite Zone, sample 3; Fig. 
4. Cytheropteron spinosum lübiMova var. 1: MSU-351 Mich-2/76, RV, Lower Kimmeridgian, Bauhini Ammonite Zone, 
sample 30; Fig. 5. Cytheropteron spinosum lübiMova var. 4: MSU-351 Mich-2/78, RV, Lower Kimmeridgian, Bauhini 
Ammonite Zone, sample 30; Fig. 6. Cytheropteron spinosum lübiMova var. 2: MSU-351 Mich-3/13, LV, Upper Oxfordian, 
Serratum Ammonite Zone, sample 23; Fig. 7. Procytherura tenuicostata whaTley: MSU-351 Mich-1/6, RV, Lower Kim-
meridgian, Kitchini Ammonite Zone, sample 33; Fig. 8. Eucytherura costaeirregularis whaTley: MSU-351 Mich-2/56, RV, 
Middle Oxfordian, Densiplicatum Ammonite Zone, sample 2; Fig. 9. Eucytherura paula (lübiMova): MSU-351 Mich-2/30, 
RV, Middle Oxfordian, Densiplicatum Ammonite Zone, sample 3; Fig. 10. Eucytherura paula (lübiMova) var.1: MSU-351 
Mich-3/49, LV, Middle Oxfordian, Plicatilis Ammonite Zone, sample 10; Fig. 11. Eucytherura grandipyga (Tesakova): 
MSU-351 Mich-2/7, LV, Middle Oxfordian, Plicatilis Ammonite Zone, sample 8; Fig. 12. Eucytherura acostata (Tesakova): 
MSU-351 Mich-2/4, LV, Middle Oxfordian, Plicatilis Ammonite Zone, sample 10; Fig. 13. Eucytherura sp.: MSU-351 
Mich-3/2, LV, Middle Oxfordian, Tenuiserratum Ammonite Zone, sample 14; Fig. 14. Paranotacythere (Unicosta) inter-
rupta (TRiebel): MSU-351 Mich-1/83, LV, Lower Kimmeridgian, Kitchini Ammonite Zone, sample 40; Fig. 15. Eucy-
therura horrida whaTley: MSU-351 Mich-2/13, LV, Middle Oxfordian, Densiplicatum Ammonite Zone, sample 3; Fig. 
16. Paranotacythere (Paranotacythere) solei (Tesakova): MSU-351 Mich-2/1, LV, Middle Oxfordian, Plicatilis Ammonite 
Zone, sample 10; Fig. 17. Acrocythere stauropyga (Tesakova): MSU-351 Mich-1/14, RV, Lower Kimmeridgian, Kitchini 
Ammonite Zone, sample 34; Fig. 18. Exophthalmocythere fuhrbergiensis sTeGhaus: MSU-351 Mich-1/80, LV, Lower Kim-
meridgian, Kitchini Ammonite Zone, sample 40; Fig. 19. Tethysia sp.: MSU-351 Mich-2/73, LV, Lower Kimmeridgian, 
Bauhini Ammonite Zone, sample 30; Fig. 20. Micrommatocythere edmundi wilkiNsoN: MSU-351 Mich-3/39, LV, Middle 
Oxfordian, Densiplicatum Ammonite Zone, sample 5; Fig. 21. Procytherura? baculumbajula (MaNDelsTaM in lübiMova): 
MSU-351 Mich-3/26, LV, Lower Kimmeridgian, Bauhini Ammonite Zone, sample 29.

Plate 2. All specimens are from Mikhalenino section, except Fig. 6. Fig. 1. Rubracea artis lübiMova: MSU-351 Mich-2/12, 
LV, Middle Oxfordian, Plicatilis Ammonite Zone, sample 8; Fig. 2, 3. Procytherura sokolovi (lübiMova), Middle Oxford-
ian: 2 - MSU-351 Mich-3/40, LV, Densiplicatum Ammonite Zone, sample 5; 3 - MSU-351 Mich-2/45, RV inside, Densiplica-
tum Ammonite Zone, sample 2; Fig. 4. Galliaecytheridea postrotunda oeRTli: MSU-351 Mich-1/48, RV, Lower Kimmer-
idgian, Kitchini Ammonite Zone, sample 36; Fig. 5. Galliaecytheridea fragilis kileNiy: MSU-351 Mich-1/88, RV, Lower 
Kimmeridgian, Kitchini Ammonite Zone, sample 42; Fig. 6, 8. Neurocythere jakovlevae kolpeNskaya in Tesakova et al. 
sp. nov., Lower Kimmeridgian: 6 – Holotype VNIGRI N9-O-119, LV, Unzha River, section Makariev Yuzhnyi, outcrop 10, 
sample 742; 8 – MSU-351 Mich-1/58, LV, Kitchini Ammonite Zone, sample 39; Fig. 7. Amphicythere legitima (lübiMova): 
MSU-351 Mich-1/43, RV, Lower Kimmeridgian, Kitchini Ammonite Zone, sample 36; Fig. 9. Platylophocythere hessi 
oeRTl: MSU-351 Mich-1/100, RV, Middle Oxfordian, Densiplicatum Ammonite Zone, sample 1; Fig. 10. Klentnicella 
rodewaldensis (kliNGleR): MSU-351 Mich-1/28, RV, Lower Kimmeridgian, Kitchini Ammonite Zone, sample 36; Fig. 11. 
Sabacythere attalicata (MaNDelsTaM in lübiMova): MSU-351 Mich-2/35, RV, Middle Oxfordian, Densiplicatum Ammonite 
Zone, sample 3; Fig. 12, 13. Schuleridea triebeli (sTeGhaus), Lower Kimmeridgian, Kitchini Ammonite Zone: 12 – MSU-
351 Mich-1/20, RV, male, larva, sample 34; 13 – MSU-351 Mich-1/2, LV, female, sample 32; Fig. 14, 15. Gen. et sp. Indet. 
5, Lower Kimmeridgian, Kitchini Ammonite Zone: 14 – MSU-351 Mich-1/78, RV, sample 40; 15 – MSU-351 Mich-1/77, 
RV, sample 40; Fig. 16-18. Gen. et sp. Indet. 6, Lower Kimmeridgian, Kitchini Ammonite Zone, sample 40: 16 – MSU-351 
Mich-1/71, LV; 17 – MSU-351 Mich-1/66, RV; 18 – MSU-351 Mich-1/67, RV.; Fig. 19, 20. Gen. et sp. Indet. 7, Lower Kim-
meridgian, Kitchini Ammonite Zone, sample 42: 19 – MSU-351 Mich-1/93, RV; 20 – MSU-351 Mich-1/95, RV; Fig. 21. 
Gen. et sp. Indet. 12: MSU-351 Mich-2/2, RV, Middle Oxfordian, Plicatilis Ammonite Zone, sample 10.
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