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INTRODUCTION

As was noted at the Interdepartmental Strati�
graphic Meeting (Novosibirsk, 2003), where improved
regional stratigraphic schemes of Mesozoic deposits of
Western Siberia were under discussion, there is a lack
of the new paleontological material for regional corre�
lation of the Upper Cretaceous geochronological
scheme of Southwestern Siberia. This is due to a sharp
reduction in drilling, in general, and a lack of actual
data on the Upper Cretaceous deposits, in particular.
In recent years, as a result of drilling works with total
core sampling carried out by the Omsk geological sur�
vey expedition it has become possible to perform
detailed palynological, magnetostratigraphic, and
micropaleontological research in the Russkaya Polyana
District. Much of the published works on results of
studying the borehole sections describe only Cenozoic
deposits (Volkova et al., 2002, 2005; Akhmetiev et al.,
2004a, 2004b, 2010; Iakovleva et al., 2010, 2011; Akh�

metiev, 2011; Iakovleva, Heilmann�Clausen, 2010;
etc.). Upper Cretaceous deposits were described only
in some intervals of the Gan’kino Formation (Benya�
movskii et al., 2002; Kuzmina et al., 2003; Aleksan�
drova et al., 2004).

In the period 2007�2009, researchers from IPGG
RAS and GIN RAS (Z.N. Gnibidenko,
O.B. Kuzmina, N.K. Lebedeva, G.N. Aleksandrova,
and V.N. Benyamovskii) have collected rock samples
for palynological, micropaleontological and paleo�
magnetic studies, and also macrofauna from Upper
Cretaceous and Cenozoic deposits in boreholes,
drilled in the Russkaya Polyana District, the south of
the Omsk Region (Fig. 1).

The borehole no. 8 was drilled within the southern
flank of the Omsk Depression. According to the
scheme of zonal distribution of Upper Cretaceous
deposits in Western Siberia, this borehole is located
within the Omsk�Lar’yak facies zone (Reshenie …,
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1991). It opened a nearly 600�meter thick section of
Mesozoic�Cenozoic deposits, including those of the
Pokur, Kuznetsovo, Ipatovo, Slavgorod and Gan’kino
Formations.

The first paleontological and paleomagnetic data
were published (Podobina and Kseneva, 2007; Gni�
bidenko et al., 2008; Aleksandrova et al., 2011). This
paper aims to clarify the age of Upper Cretaceous
deposits and their division on the basis of paleontolog�
ical, palynological, paleoalgologic and paleomagnetic
data.

MATERIAL AND RESEARCH METHODS

Palynological Researches

For palynological and paleoalgologic researches
105 samples have been collected in the section of the
borehole no. 8. To extract microphytofossils from rock
samples, Sodium Pyrophosphate, as water treatment
agent to remove clayparticles, and cadmium liquid
with a specific gravity of 2.25, to separate mineral and
organic fractions from the residue, were used. Glyc�
erol Jelly reagent has been used for making permanent
preparations.
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Fig. 1. Location of the borehole no. 8 in the Russkaya Polyana District.
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In fact, in all the samples diverse phytofossil
remains with satisfactory and good preservation have
been described. They are represented by mosses and
fern spores, pollen of gymnosperms and angiosperms,
and cysts of dinoflagellates (Division Dinoflagellata),
prasinophytes (Division Chlorophyta, Class Prasino�
phyceae), acritarchs (a group of uncertain systemat�
ics), and freshwater microscopic algae (Division
Chlorophyta, similar to the modern Zygnemataceae).

To calculate the palynological spectra the volume
of all microphytofossils (spores, pollen and microphy�
toplankton) was normalized to 100%. At this, not less
200–300 grains of different components were taken
into consideration.

The palynomorph complexes were selected on the
basis of their first appearance, the disappearance of
taxa and their number.

The collection of studied samples from the bore�
hole no. 8 is stored in the laboratory of Mesozoic and
Cenozoic paleontology and stratigraphy of the Insti�
tute of Petroleum Geology and Geophysics of SB RAS
(Novosibirsk, Russia).

Researches of Calcareous Nannoplankton

In order to study calcareous nannoplankton, the
standard methodology (Bown and Young, 1998;
Ovechkina, 2007) was used. Permanent preparations
were studied using a light microscope (Zeiss Axiolab)
in the Department of Natural Sciences KwaZulu�
Natal Museum (Pietermaritzburg, Republic of South
Africa) with magnification of ×1200.

For biostratigraphic subdivision two zonal scales:
the Sissingh’s standard scale (Sissingh, 1977), modi�
fied by K. Perch�Nielsen (CC) (Perch�Nielsen, 1985)
and the Barnett’s boreal scale (UC) (Burnett, 1998)
were used. Photographs were taken with a light micro�
scope using crossed nicols and a scanning electron
microscope at the Center for Electron Microscopy of
the University of KwaZulu�Natal (Pietermaritzburg,
Republic of South Africa).

In order to describe the frequency of occurrence of
species and a preservation degree of nannofossils the
following characteristics have been taken into consid�
eration:

The amount of grains in the field of view: a
lot⎯6–10 grains; many⎯1–5 grains, usual⎯1 grain
for 2–5 fields of view, and small⎯1 grain for 6–
10 fields of view, rare grains⎯1 grain for more than
10 fields of view, single grains⎯1 grain for a preparation. 

Preservation: G (good)⎯most nannofossils are not
broken, there is no evidence of secondary recrystalliza�
tion and dissolution, A (average)⎯there are insignifi�
cant signs of secondary recrystallization; nannofossils
may be slightly broken (identification is possible),

P (poor)—grains are badly broken; evidence of signif�
icant recrystallization (identification is problematic).

Paleomagnetic Researches and Apparatus

In general, collection of oriented samples for pale�
omagnetic research and data processing were carried
using the standard procedures (Khramov and Sholpo,
1967; Paleomagnitologiya, 1982; Molostovskii and
Khramov, 1997, etc.). It should be noted that collec�
tion of oriented massive samples was carried out dur�
ing drilling works.

The samples were oriented in the “top�down”
direction. In total, 500 oriented samples, representing
159 temporary stratigraphic levels were collected.

Measurement of the natural remanent magnetiza�
tion has been carried out using a JR�4 and JR�6 spin�
ner magnetometers; measurement of magnetic sus�
ceptibility was performed with KT�5 and KLY�2 kap�
pameters. Magnetic cleaning was performed using
TD48 and LDA�3A demagnetizers (Czech Republic).
In order to plot the normal magnetization curves of
rock samples, a static 5�R electromagnet with an elec�
tromagnet with a maximum magnetizing field of
1088 kA/m was used.

LITHOLOGY

The Pokur Formation (depth interval of 593–408 m,
thickness of 185 m) is represented by complex alterna�
tion of clays, aleurolites, sands and sandstones of pale�
to dark�gray and greenish�gray color. In the lower part
of the section sandstones and argillites predominate
with interbeds clays and argillites. Upper in the suc�
cession, the clay content in deposits increases. Vari�
ability in lithology of deposits is clearly seen on the
well log as differentiable apparent resistivity (AR) and
spontaneous polarization (SP) curves (Fig. 2).

Kuznetsovo Formation (depth interval of 408–380 m,
thickness of 28 m) is represented by gray, dark� and
greenish�gray, massive, thin�platy, silty to sandy clays;
in the upper part of the section⎯gray, fine�grained,
micaceous sands. Clays are characterized by low (1–
2.5 Ohm) AR values and undifferentiated SP curve.

Ipatovo Formation (depth interval of 380–343 m,
thickness of 37 m) is represented by inhomogeneous
interbedding of sands and subordinate interbeds of
sandstones, aleurites and clays. Rocks vary in color
from gray to dark�gray and greenish�gray. In addition,
inclusions of pyrite and glauconite, as well as plant
detritus occur. Sands and sandstones are fine� to
coarse�grained, quartz�glauconite and feldspar�
quartz, with low mica content, with rounded quartz
and flint pebbles, and rare interbeds of gravellites.
Aleurites are massive, clayey and sandy, calcareous.
Clays are silty and sandy, montmorillonite, opoka�
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like, with rare quartz pebbles. At the base of Forma�
tion, a 13 m thick bench of conglomerates lies.

Slavgorod Formation (depth interval of 343–319 m,
thickness of 24 m) is composed of clays with subordi�
nate interbeds of aleurites, aleurolites, sands and sand�
stones. Clays are gray to dark�gray and greenish�gray,
dark green, silty, sandy, sometimes opoka�like, homo�
geneous, with polished surfaces. Aleurites and aleuro�
lites are clayey, sandy, glauconitic and quartz�glauco�
nitic, micaceous. In addition, plant remnants, frag�
ments of shells, and inclusions of pyrite occur.

Gan’kino Formation (depth interval of 319–273 m;
thickness of 46 m) is represented by greenish�gray and
dark gray, massive, calcareous and silty clays. Gray to
dark gray, dark green, quartz�glauconitic sands and
sandstones are in less volume. Throughout the section
of this Formation isolations of pyrite and rare plant
detritus occur. In the lower part of the Formation are
beds with abundant fauna.

PALYNOLOGICAL CHARACTERISTICS

Beds with Palynological Complexes

Based on changes in the composition of spores and
pollen of land plants, five biostratons of the same rank
as beds with spores and pollen have been established.
The description of palynocomplexes (PC), character�
istic for these biostratons are given below. Characteris�
tic species are listed in Plate I.

Beds with PC I (Depth interval of 590.5–500.5 m).
Pokur Formation. In some samples collected in the
lower and upper parts of this interval (Fig. 3) extremely
poor palynological spectra have been established.
Among spores of mosses and ferns the next types have
been found: Leiotriletes spp., Gleicheniidites spp.,
Cyathidites sp., Trilobosporites sp., Stereisporites spp.,
Cicatricosisporites spp., Appendicisporites sp. etc. Pol�
len of gymnosperms is represented by Alisporites spp.,
Cedripites sp., Taxodiaceaepollenites hiatus (Pot.)
Kremp, Ginkgocycadophytus sp. In addition, pollen of
angiosperms (Tricolpites sp.) occurs. In some sand�
stone samples microphytofossils are absent.

The rest of samples are characterized by signifi�
cantly more diverse spore�pollen complexes. The
quantitative content of single groups of palynomorphs
varies. The content of spores of 17–87%, pollen of
gymnosperms⎯12–79%, pollen of angiosperms—0–
4%, microphytoplankton⎯0–3%.

In the spore composition, the next types are in pre�
dominance: Leiotriletes spp., Gleicheniidites spp.
(G. senonicus Ross, G. circinidites (Cook.) Dett.,
G. carinatus (Bolkh.) Bolkh., G. umbonatus (Bolkh.)
Bolkh., Plicifera delicata (Bolkh.) Bolkh., and
Cyathidites sp. (C. minor Coup., C. australis Coup.).
Representatives of Family Schizaeaceae (Cicatrico�
sisporites spp., Appendicisporites spp., Trilobosporites sp.)

are numerous and diverse. In addition, there are
Aequitriradites verrucosus Cook. et Dett., Sterei�
sporites spp., Ornamentifera echinata Bolkh., Laevi�
gatosporites ovatus Wils. et Web., Appendicisporites sp.,
A. bilateralis Singh, A. matesovae (Bolkh.) Nor.,
A. macrorhyzus (Mai.) Bond., A. markovae Vor., Cic�
atricosisporites annulatus Arch. et Gam., C. dorogensis
Pot. et Gell., C. ludbrookiae Dett., Matonisporites sp.,
Biretisporites sp., Kuylisporites lunaris Cook. et Dett.,
Ruffordia aralica Bolkh., Rouseisporites reticulatus
Poc., R. laevigatus Poc., Lobatia involucrata (Chlon.)
Chlon., Impardecispora apiverrucata (Coup.) Venk.,
Kar et Raza, Lycopodiumsporites sp., Densoisporites
microrugulatus Brenn., Balmeisporites glenelgensis
Cook. et Dett., etc.

Pollen of gymnosperms are represented by numer�
ous poorly preserved bisaccate conifer pollen
(Coniferales gen. indet., as well as Pinuspollenites spp.,
Alisporites spp., Phyllocladidites sp., Cedripites sp.,
Taxodiaceaepollenites hiatus, and Ginkgocycadophytus sp.).
Pollen of angiosperms (Tricolpites spp. and Retitricol�
pites spp.) always occur. Other palynomorphs are
characterized by occurrence of prasinophytes
(Leiosphaeridia sp.), acritarchs (Michrystridium sp.),
freshwater green algae species of the Family Zygne�
mataceae (Ovoidites, Schizosporis).

According to the regional stratigraphic schemes for
Mesozoic deposits of the West Siberian Plain (Reshe�
nie …, 1991), a similar complex is typical of the Albian
Stage. The Albian palynocomplexes are well studied
throughout the territory of Western Siberia. The fun�
damental works were published where the characteris�
tics of spore�pollen complexes from different regions
of Western Siberia are given (Markova, 1971; Chlo�
nova, 1974; Rovnina et al., 1978). However, as was
noted in (Markova, 1971), Albian spore�pollen com�
plexes are sufficiently homogeneous and do not differ
from each other throughout the studied territory. In
works (Strepetilova, 1980, 1984), on the basis of the
data of study of Albian palynological complexes (PC)
from samples from a large number of boreholes,
drilled within the Nadym�Taz interfluve area the main
features of these complexes have been revealed.
According to these features, the Albian palynological
complexes differ from older and younger complexes.
In the section of the borehole no. 41�R (depth interval
of 1583–1610 m), drilled in the Nakhodka area, the
characteristic Albian palynological complex has been
found with the Lower and Middle Albian foraminifera
complex. According to (Strepetilova, 1980, 1984), the
main part of the spore part of the spectrum is repre�
sented by Leiotriletes, Gleicheniaceae (typical species
with exine sculpture, such as Ornamentifera echinata),
species of Family Schizeaceae are not diverse, and
their content does not exceed 9%.
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Osmundaceae and Polypodiaceae dominate. Lyco�
podium, Rouseisporites, Camarozonosporites insignis
are less common. In the pollen composition of gym�
nosperms, saccate conifers (Pinaceae), Ginkgoaceae,
and Podocarpaceae dominate; ancient pollen of Taxo�
diaceae (sometimes up to 20%) also occurs. Pollen of
angiosperms occurs in small amounts. Palynologists
from the city of Tyumen (Russia) have studied the
Albian palynological complexes from different locali�
ties in Siberia (Shirokova, 1972; Purtova et al., 1980;
Strepetilova, 1989, 1994), which are characterized by
an increase (compared to the Aptian palynological
complexes) in the diversity of the Family Gleicheni�
aceae and the common occurrence of Ornamentifera
echinata, different species of Rouseisporites and Poly�
podiaceae, typical ribbed spores of Schizaeaceae, less
numerous Kuylisporites lunaris, Cooksonites variabilis,
Klukisporites sp. and some other species.

In the Tanopcha Formation of Northern Siberia
the Albian palynological complex (Strepetilova and
Popovicheva, 1980), similar to the PC I has been
established.

Similar spore�pollen complex has been established
in deposits of the Khanty�Mansi Formation, spread
along the western margin of Western Siberia. Deposits of
this Formation have been opened by the Sogomskaya 1
borehole. This PC has been dated on the basis of finding
of Early Albian ammonite (Savchenkova, 2004).

Thus, a comparative analysis of Albian palynocom�
plexes (often dated on the basis of findings of ammonites
and foraminifera) confirms the Albian age of the Pokur
Formation in the depth interval of 590.5–500.5 m
(borehole no. 8).

Beds with PC II (depth interval of 500.5–382.0 m).
The upper part of the Pokur Formation, Kuznetsovo
Formation. The content of spores is 11–40%, gymno�
sperm pollen⎯14–57%, angiosperm pollen⎯2–
54%, and microphytoplankton⎯12–43%.

In the spore part of the complex, Gleicheniidites spp.,
Leiotriletes spp., and Cyathidites sp. dominate. In
addition, there are Todisporites minor Coup., Laevi�
gatosporites ovatus, Stereisporites spp., Rouseisporites
laevigatus, Taurocusporites reduncus (Bolkh.) Stov.,
Camarozonosporites insignis Nor., Ornamentifera echi�
nata, Cicatricosisporites spp., Appendicisporites sp.,
Foveosporites cenomanicus (Chlon.) Schvet., Aequitr�
iradites verrucosus, Baculatisporites comaumensis
(Cook.) Pot., Velosporites triquetrus (Lantz) Dett.,
Foraminisporis asymmetricus (Cook. et Dett.) Dett.,
Lophotrilets babsae (Bren.) Singh., Matonisporites sp.,
Polypodiaceae (fabaceous, ornamented), Plicifera del�
icata (Bolkh.) Bolkh., etc. (Fig. 3). Single Stenozonot�
riletes radiatus Chlon., Cicatricosisporites hallei Delc.
et Spr., and Camarozonosporites bullatus Kr. have been
noted. Compared to PC I, a number and variety of
Schizaeaceae decreases.

In the pollen composition of gymnosperms
Coniferales gen. indet, Cedripites sp., and Taxodiaceae�
pollenites hiatus dominate. In addition, there are Pinu�
spollenites spp., Alisporites spp., Phyllocladidites sp.,
Ginkgocycadophytus sp., Ephedripites costatus Bolch.,
and Eucommiidites sp.

Compared to PC I, an amount of angiosperm pol�
len (Tricolpnes sp., Retitrcolpites sp., Fraxinoipollenites
constrictus (Chlon.) Chlon., Menispermum turonicum
N. Mtch., Vacuopollis sp.) essentially increases (4–
9%, on average).

Among microphytofossils, the next species have
been established: Chomotriletes fragilis Pos., Scatula
baccata Chlon., Sangarella lenaensis (Frad.) Frad. et
Pesch.

According to the spore�pollen composition, the
complex described corresponds the Cenomanian
(PC VII (5)) and Turonian (PC VIII (3)) complexes
(Reshenie …, 1991). The works, describing the spore�
pollen complexes of Southwestern Siberia (Chlonova,
1976) and the Southern Trans�Urals (Verhnemelovye …,
1990) contains information about the PC of undiffer�
entiated Cenomanian–Turonian interval without
clear evidence to allow us to distinguish it from under�
lying and overlying complexes, except for quantitative
variations in the contents of some components,
mainly pollen of angiosperms.

Among spores, Taurocusporites reduncus and
Stenozonotriletes radiatus play the leading role; Gleiche�
niidites sp., Aequitriradites verrucosus, A. spinulosus,
Rouseisporites reticulatus, Cicatricosisporites, Appendi�
cisporites sp., etc. are common.

Quantity and diversity of angiosperm pollen
increases. In the Cenomanian–Turonian palynologi�
cal complex of the Southeast of Western Siberia (Chu�
lym�type complex), this group of pollen is morpholog�
ically uniform and represented mainly by small tricol�
pate and tricolpate�porous grains (Chlonova, 1976).
The same feature is noted for the PC II, described in
the section of the borehole no. 8. Fraxinoipollenites is
a common component in both complexes being com�
pared. Due to the occurrence of Menispermum turoni�
cum and Vacuopollis sp., the PC II is similar to the
Cenomanian–Turonian complexes of Upper Tobol
(Verhnemelovye …, 1990), although the latter are char�
acterized by a much more diverse taxonomic compo�
sition. The appearance of the genus Vacuopollis is
noted in the Turonian deposits of the studied region.
The upper part of the interval of the PC II distribution
in the borehole no. 8 is characterized by occurrence of
Turonian dinocyst complex.

Thus, the age of the deposits, containing the PC II,
opened by the borehole no. 8 can be considered as
Cenomanian–Turonian. Poor spore�pollen composi�
tion prevents separation of the Cenomanian and Turo�
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nian palynocomplexes, although in more northern
areas they differ quite clearly.

Beds with PC III (depth interval is 372.1–343.0 m).
Ipatovo Formation.

The content of spores of mosses and ferns is 11–21%,
the pollen of gymnosperms⎯18–34%, the pollen of
angiosperms⎯2–56%, and microphytoplankton⎯14–
43%. Taxonomic composition is very poor. The quantity
and diversity of spores decreases. Gleicheniidites spp.,
Leiotriletes spp., Cyathidites sp., Stereisporites spp., and
Laevigatosporites ovatus are common components. Tau�
rocusporites reduncus, Cicatricosisporites spp., Foveo�
sporites cenomanicus, and Densoisporites sp. are less com�
mon. There are no essential changes in the pollen com�
position of angiosperms.

The diversity of angiosperm pollen essentially
increases. The following species have been established:
Tricolpites sp., Triorites harrisii Coup., Kuprianipolleni�
tes sp., Plicapollis retusus Tsch., P. serta Pf., Causarinid�
ites cainozoicus Cook. et Pike, Trudopollis sp., Tri�
poropollenites plicoides Zakl., Pseudovacuopollis sp.,
Vacuopollis sp., Tricerapollis minimus Chlon. (Fig. 3).

A similar composition of the pollen of angiosperms
has been noted in the palynocomplex from the Conia�
cian�Santonian deposits of the Southern Trans�Urals
(Verhnemelovye …, 1990), although it is much more
diverse than the PC III. In the modern regional strati�
graphic schemes of Western Siberia (Reshenie …, 1991),
undifferentiated Coniacian–Santonian palynological
complex (PC IX (3)), similar to III PC in the taxa com�
position and the ratio between some components is
indicated for the Omsk–Chulym Region.

However, in the PC III the pollen of angiosperm
(Stemm Normapolles) is more abundant and diverse.
According to the above data, the age of the Ipatovo
Formation, the section of which in the borehole no. 8
is well�studied, is Coniacian–Santonian.

Beds with PC IV (depth interval is 343.10–
311.2 m). Slavgorod Formation–Lower Part Gan’kino
Formation.

The content of spores is 19–33%, gymnosperm
pollen⎯16–34%, angiosperm pollen⎯15–48%, and
microphytoplankton⎯7–35%. The composition of
spores and pollen of gymnosperms again becomes
more diverse, although there no significant changes
compared with the palynological complex PC III.
Quantitatively, an amount of angiosperm pollen
increases. In addition, an amount of Trudopollis sp.
(6–8%, on average) increases.

The pollen of betuloid�myricoid�type always
occurs. This is characteristic of the Campanian
palynological complexes. Species such as Triorites
harrisii, Kuprianipollenites sp., Plicapollis serta, Aqui�
lapollenites sp. are common. Proteacidites sp., Nyssa�
pollenites sp., Oculopollis sp., Mancicorpus sp.,
Nudopollis sp. and some others appear.

In general, the palynological complex PC IV corre�
sponds the Campanian palynocomplex (PC X (3))
(Reshenie …, 1991). Characteristic features of the
PC IV are an occurrence of the Normapolles Group in
the composition of subdominants, the absence of such
important taxa as Chlonovaia sibirica (Chlon.) Elsik,
Orbiculapollis globosus Chlon., abundance of micro�
phytoplankton compared to an occurrence of single
species in the PC X (3). It is probably due to the fact
that in the regional stratigraphic schemes of Western
Siberia, only data for the Chulym Region are given, as
there were no data for the Omsk Region in time of
compilation of these schemes.

The Campanian palynoflora of Upper Tobol, as
well as the PC IV are characterized by an increase in an
amount and diversity of pollen of genera Trudopollis,
an appearance of Nudopollis, as well as the pollen of
Aquilapollenites and Mancicorpus, characteristic of the
Siberian�Canadian paleofloristic region (Verhne�
melovye .., 1990). Thus, the age of the PC IV can be
considered as Campanian.

Beds with PC V (depth interval of 309.9–274.2 m).
Gan’kino Formation.

The content of spores is 2–16%, gymnosperm
pollen⎯12–25%, angiosperm pollen⎯4–22%, and
microphytoplankton⎯46–74%.

The amount and variety of spores and pollen of
land plants decreases significantly compared to the
palynological complex PC IV, due to increasing an
amount of marine microphytoplankton.

Among spores, the following species, Gleicheniid�
ites spp., Leiotriletes spp., Cyathidites sp., Laevi�
gatosporites ovatus, Stereisporites spp. are common;
Ornamentifera echinata, Osmundacidites sp., Cicatrico�
sisporites spp., Camarozonosporites insignis, Polypodi�
aceae (bean�shaped, ornamented), Lycopodium�
sporites sp., Leptolepidites sp., and Lophotriletes sp.
occur as single grains.

The pollen of gymnosperms is represented by
Coniferales gen. indet., Cedripites sp., Taxodiaceae�
pollenites hiatus, Pinuspollenites spp., Alisporites spp.,
Rugubivesiculites sp., Podocarpidites sp., Phyllocladid�
ites sp., Ginkgocycadophytus sp., and Ephedripites cos�
tatus.

In the pollen of angiosperms, species such as Tri�
colpites sp., Retitricolpites sp., Kuprianipollis sp., Trior�
ites harrisii, Plicapollis serta, Trudopollis sp., Aqui�
lapollenites sp., Myricaceae, Oculopollis sp., Proteacid�
ites sp. have been identified.

The palynocomplex PC V is poor in the composition
of spores and pollen due to their low quantities. How�
ever, the PC V corresponds in general to the Maastrich�
tian palynocomplex (PC XI (3)) (Reshenie …, 1991).
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Beds with Dinocysts

At a depth of 412 m, marine microphytoplankton
appears, sometimes reaching 74% of the total palyno�
morphs. Cysts of dinoflagellates (dinocysts) in this
microphytoplankton play the most important strati�
graphic role. Changes in their composition allow us to
distinguish five biostratons at the rank of beds with
characteristic complexes of dinocysts (DC) (Fig. 4).

Throughout the borehole section the following taxa
occur: Spiniferites ramosus (Ehr.) Mant., Kal�
losphaeridium ? ringnesiorum (Man. et Cook.) Helby,
Palaeotetradinium silicorum Defl., Rhiptocorys veligera
(Defl.) Lej.�Carp. et Sarj., Trithyrodinium suspectum
(Man. et Cook.) Dav., Glyphanodinium facetum
Drugg, Trigonopyxidia ginella (Cook. et Eis.) Dow. et
Sarj., Chlonoviella agapica Leb., Eisenackia sp., Oli�
gosphaeridium complex (White) Dav. et Will., Leberi�
docysta chlamydata (Cook. et Eis.) Stov. et Evitt,
Group Circulodinium/Cyclonephelium, Microdinium
ornatum Cook. et Eis.

Typical and index taxa are given in Plates II–IV.
Marine microphytoplankton appears in the upper

part of the Pokur Formation. In addition, prasino�
phytes (Leiosphaeridia sp., 9%) occur. The species
Geiselodinium cenomanicum Leb., an index species
species of the biostraton, identified earlier in the Ust’�
Yenisei Region in Upper Cenomanian deposits (Lebe�
deva, 2006) has been established. This allows us to sug�
gest that there are Upper Cenomanian deposits in
borehole no. 8, but there are no reliable data to sup�
port this assumption.

Beds with Heterosphaeridium difficile–Chatangiella
spectabilis (depth interval of 407.0–380.0 m). Kuz�
netsovo Formation.

In these beds, species such as Surculosphaeridium
longifurcatum (Firt.) Dav. et al., Heterosphaeridium
difficile (Man. et Cook.) loan., Dorocysta sp. A, Alter�
bidinium sp., Microdinium sp., Palaeohystrichophora
infusorioides Defl., Odontochitina operculata (Wetz.)
Defl. et Cook., Chatangiella sp. are common. In the
sandy part of the section (from a depth of 399.7 m),
Chatangiella spectabilis (Alb.) Lent. et Will., C. bond�
arenkoi (Vozzh.) Lent. et Will., C. tripartita (Cook. et
Eis.) Lent. et Will. appear.

Eurydinium sp., E. saxoniense Mar. et Bat., Isabeli�
dinium magnum (Dav.) Stov. et Evitt, Odontochitina
costata Alb., Laciniadinium sp., Leberidocysta sp.,
Chatangiella serratula (Cook. et Eis.) Lent. et Will. and
some others occur rarely.

A dinocyst complex similar to the above�described
one has been established in boreholes of 1002 and 2031
drilled within the Var’egan Megabar (Aleksandrova
et al., 2010), together with Early Turonian foramin�
ifera species. This complex is characterized by the
absence of the genus Chatangiella and more diverse
composition of chorate dinocysts. The presence of these

taxa as Heterosphaeridium difficile, Chatangiella sp.,
C. spectabilis, Surculosphaeridium longifurcatum, Doro�
cysta sp. is characteristic of beds with Chatangiella
spectabilis–Heterosphaeridium difficile, established
in the Upper–Middle Turonian stratigraphic interval
of the Western Siberia, dated based on the inoceramid
fauna (Zakharov et al., 2002; Lebedeva, 2006).

Beds with DC II (depth interval of 372.1–343.0 m).
Ipatovo Formation.

The palynological complex is extremely poor. In
contrast to the above�described complex, the number
of members of the genus Chatangiella increases. In
addition, Alterbidinium sp., Palaeotetradinium sili�
corum, Microdinium sp., Glyphanodinium facetum,
Odontochitina costata, and O. operculata occur. Taxa
such as Eurydinium sp., E. saxoniense, Heterosphaerid�
ium difficile, Surculosphaeridium longifurcatum, Doro�
cysta sp. A. disappear. Composition of dinocysts does
not allow us to determine the age of the country rocks.
According to the position of representative complexes
in the section in overlying and underlying sediments
one can only suggest a wide age range (Coniacian–
Santonian).

Beds with Chatangiella manumii–Chatangiella vni�
grii (depth interval of 339.9–311.2 m). Slavgorod For�
mation�Lower part of Gan’kino Formation, the com�
position of dinocysts increases. Chlonoviella agapica,
Chatangiella sp., C. serratula, C. spectabilis, C. bond�
arenkoi, Alterbidinium sp., Microdinium sp., Eisen�
ackia sp., Laciniadinium sp., L. arcticum (Man. et
Cook.) Lent. et Will., Fromea chytra (Drugg) Stov. et
Evitt, F. ? laevigata (Drugg) Stov. et Evitt. and some
others (Fig. 4).

In addition, Chatangiella manumii (Vozzh.) Lent.
et Will., C. vnigrii (Vozzh.) Lent. et Will., C. ditissima
(Mclnt.) Lent. et Will., Amphigymnium mitratum
(Vozzh.) Lent. et Will., Laciniadinium rhombiforme
(Vozzh.) Lent. et Will., Phoberocysta sp., Dinogym�
nium sp., D. sibiricum (Vozzh.) Lent. et Will., D. digitus
(Defl.) Evitt et al., Microdinium kustanaicum Vozzh.
and some others appear.

The dinocyst complex established is similar in the
taxonomic composition to the Campanian complexes
of the Polar Fore�Ural Region and the Ust’�Yenisei
Region (Lebedeva, 2005, 2006, 2007), but differs in
the absence of large ribbed forms of Chatangiella (Cha�
tangiella niiga Vozzh., Chatangiella spinata Leb.),
fewer members of Laciniadinium, Alterbidinium, and
more abundant and diverse members of Dinogymnium,
that seems to be associated with the provincialism of
dinoflagellates.

In the Kushmurun section (Northern Kazakhstan)
beds with Chatangiella manumii have been established
(Vasilieva, 2005; Vasilieva and Levina, 2007). A common
feature of comparable complexes is the presence of such
taxa as Chatangiella manumii, Ch. vnigrii, Ch. ditissima,
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Spinidinium uncinatum, Alterbidinium acutulum,
Amphigymnium mitratum, Laciniadinium rhombiforme,
L. arcticum, Microdinium kustanaicum, Dinogymnium spp.
and some others. Based on the presence of the ammo�
nite Placenticeras meeki (Boehm.), the age of the beds
has been defined as Late Campanian. Since the com�
position of dinocysts in the section of borehole no. 8 is
not as rich as in the Kushmurun section. Moreover,
among dinocysts there are no taxa typical of Upper
Campanian deposits. Thus, we can assume a wide age
range (Campanian) for beds characterized by dinocyst
complexes with Chatangiella manumii–Chatangiella
vnigrii.

In general, the combination of taxa such as Cha�
tangiella manumii, S. vnigrii, S. ditissima, Spinidinium
uncinatum, Laciniadinium arcticum, Microdinium sp.,
Eisenackia sp., Dinogymnium spp. is typical of Campa�
nian dinocysts complexes in North America and
northwestern Europe. Detailed analysis of this combi�
nation is given in the following works (Lebedeva, 2005;
Vasilieva and Levina, 2007).

Beds with Cerodinium diebelii (depth interval of
309.9–288.4 m) Gan’kino Formation. The complex
dinocysts becomes significantly richer. An amount of
chorate forms, such as Spiniferites ramosus, Oli�
gosphaeridium complex, Kiokansium sp., Pterodinium sp.,
Achomosphaera ramulifera (Defl.) Evitt, Coronifera
oceanica Cook. et Eis., Hystrichosphaeridium tub�
iferum (Her.) Defl., Reciculacysta sp., Prolixosphaerid�
ium sp. increases. Cladopyxidium spp. and Fromea
chytra are numerous. Such taxa as Chatangiella sp.,
C. spectabilis, Alterbidinium sp., A. minus (Alb.) Lent.
et Will., Microdinium sp., Eisenackia sp., Rhiptocorys
veligera, Laciniadinium sp., L. arcticum, L. rhombi�
forme, Dinogymnium sp., Membranosphaera maas�
trichtica Samoil., Trithyrodinium quingueangulare
Marheinecke, Microdinium kustanaicum are common
in the complex. Palaeocystodinium golzowense Alb.,
Chatangiella ditissima, Isabelidinium rectangulatum
Leb., Alterbidinium varium Kirsch and some others
occur sporadically. Many new taxa such as Cerodinium
diebelii (Alb.) Lent. et Will., Isabelidinium sp.,
I. microarmum (Mclnt.) Lent. et Will., I. belfastense
(Cook. et Eis.) Lent. et Will, I. cooksoniae (Alb.) Lent.
et Will., I. bujaki Marh., Dinogymnium albertii Clarke
et Verd., D. longicorne (Vozzh.) Harl., Microdinium
reticulatum Vozzh., Triblastula utinensis Wetz., Hystri�
chosphaeropsis quasicribrata (O. Wetzel) Gocht and
some others appear. Chatangiella manumii, S. vnigrii,
and Odontochitina operculata (Wetz.) Defl. et Cook.
disappear.

The work (Ioannides, 1986) describes the Maas�
trichtian complex from the Eureka Sound Formation
on the Bellot and Devon islands (Arctic Archipelago),
where the index species are Cerodinium diebelii, Palaeo�
cystodinium golzowense, Spinidinium uncinatum, and
Membranosphaera maastrichtica. In beds with Cerod�

inium diebelii all these species occur. It is difficult to
compare the identified DC complex with that from the
Tunhout section of Maastrichtian deposits in Bel�
gium, dated on the basis of findings of belemnites due
to much greater diversity of dinocysts in the latter and
a small number of common taxa (Slimani, 2001).
However, the joint occurrence of Cerodinium diebelii,
Palaeocystodinium golzowense, Cladopyxidium spp.,
Alterbidinium varium, Trithyrodinium quingueangulare
in the Alterbidinium varium subzone of the Tunhout
section and in beds with Cerodinium diebelii indicates
that these beds are of Early Maastrichtian age. The
palynological complex from beds with Cerodinium
diebelii is also similar in composition of dinocysts to
the Early Maastrichtian Bavarian complex of the
Alterbidinium varium subzone of the Cerodinium diebe�
lii zone (Kirsch, 1991). This gives grounds to refer the
depth interval of 309.9–288.4 m in the borehole no. 8
to the Lower Maastrichtian, which is consistent with
the faunistic data.

Beds with Cerodinium speciosum (depth interval of
288.4–278 m). Gan’kino Formation.

The palynological complex of these beds include
numerous Cladopyxidium spp., Fromea chytra, and
Chlonoviella agapica. In addition, there are Chatan�
giella sp., Leberidocysta chlamydata, Triblastula utinensis,
Exochospharidium bifidum (Clarke et Verd.) Clarke et al.,
Cerodinium diebelii, Hystrichosphaeridium tubiferum,
Coronifera oceanica, Microdinium kustanaicum, Areoli�
gera spp., Glaphyrocysta spp., Spiniferites spp., etc.

A number of chatangielles decreases; members of
the genera Isabelidinium and Dinogymnium practically
disappear; a number of new taxa appear: Chatangiella
biapertura (Mclnt.) Lent. et Will., Triblastula wilsonii
Slim., Areoligera coronata (Wetz.) Lej.�Carp., A . vol�
ata Drugg, Pulchrasphaera minuscula Sch. et al.,
Cerodinium speciosum (Alb.) Lent. et Will., Spongodi�
nium delitiense (Ehr.) Defl., and Palynodinium helveti�
cum Kirsch. There are single Florentinia buspina (Dav.
et Verd.) Dux., F. ferox (Defl.) Dux., Lejeunecysta sp.
and some others.

The Late Maastrichtian complex of dinocysts,
established by O.N. Vasilieva (Vasilieva and Levina,
2007) in the upper part of Zhuravlevskaya Formation,
the Kushmurun section (Northern Kazakhstan) dif�
fers significantly from that described complex from
beds with Cerodinium speciosum opened in the bore�
hole no. 8. Similar features of these complexes are
abundance of members of genera Fromea and Micro�
dinium, the presence of Cerodinium diebelii and Tri�
blastula utinensis. However, if in the section of the
borehole no. 8 the index taxon is Cerodinium specio�
sum, then in the Kushmurun section–Deflandrea
galeata (Lej.�Carp.) Lent. et Will. Perhaps, in the
Kushmurun section younger deposits have Maastrich�
tian age.
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Drilled within the Omsk Depression, the bore�
hole no. 9 opened deposits of the Gan’kino Forma�
tion in a depth interval of 527.0–521.0 m. In these
deposits, the complex with dinocysts of Cerodinium
diebelii of Middle Late Maastrichtian has been estab�
lished (Benyamovskii et al., 2002, Akhmetiev et al.,
2004a, 2004b; Aleksandrova et al., 2004). The data on
nannoplankton and foraminifera from this depth
interval also indicate Late Maastrichtian age. The com�
plex of dinocysts, established in the borehole no. 9 is
most similar to the complex from beds with Cerodin�
ium speciosum from the borehole no. 8. Common
species of both complexes being compared are Cerod�
inium diebelii, C. speciosum, Rhiptocorys veligera,
Microdinium kustanaicum, Laciniadinium firmum,
Membranosphaera maastrichtica, Chatangiella granu�
lifera, Isabelidinium sp., Exochospharidium bifidum,
Areoligera sp., Chlonoviella sp., Hystrichosphaeridium
tubiferum, and Glaphyrocysta ordinata.

The appearance of Cerodinium speciosum, as
assumed in a number of publications, marks the
boundary between the Lower and Middle Maastrich�
tian (Kirsch, 1991; Slimani, 2001). This complex of
dinocysts is similar to that described from the Middle
Maastrichtian deposits of Upper Bavaria (Kirsch,

1991). At a depth of 288 m, Eatonicysta hapala has
been noted for the last time. In the sections of the
North Sea, Eatonicysta hapala disappears at the top of
the belemnites zone Belemnella lanceolata (Schiøler
and Wilson, 1993).

In the upper part of beds with Cerodinium specio�
sum, the last appearance of Alterbidinium acutulum is
noted. This is closer to the Lower–Upper Maastrich�
tian boundary (somewhat below the top of the zone
Belemnella occidentalis). Given the above, as well as
the data on other groups of fauna, the age of the beds
is considered as transitive from Early to Late Maas�
trichtian.

Beds with Falynodinium sp. A (depth interval of
278–270.5 m). Gan’kino Formation.

In the upper part of the Gan’kino Formation, beds
with Palynodinium sp. A have been established on the
basis of the first appearance of the species.

In the complex of dinocysts a number of Areoligera
spp. and Glaphyrocysta spp. significantly decreases,
Cladopyxidium reticulatum (Defl.) Marh., C. verruco�
sum Marh., C. saeptum (Morgen.) Stov. et Evitt, Mem�
branosphaera maastrichtica, Fromea chytra, Phaner�
odinium spp. often occur, and most of species from
underlying beds occur as well.

Plate I. Palynomorphs from Upper Cretaceous deposits opened by the borehole no. 8 in the Russkaya Polyana District. Magni�
fication of all samples is ×550.
(1) Stereisporites pocockii Burger, depth int.: 283.2–283.3 m, prep. (preparation) 2446.2; (2) S. antiquasporites (Wilson et Webster)
Dettman, depth int.: 540.0–540.1 m, prep. 2508.3; (3) Clavifera sp., depth int.: 316.1–316.2 m, prep. 2463.2; (4) Gleicheniidites
carinatus (Bolkhovitina) Bolkhovitina, depth int.: 538.0–538.1 m, prep. 2507.2; (5) G. umbonatus (Bolkhovitina) Bolkhovitina,
depth int.: 540.0–540.1 m, prep. 2508.3; (6) G. senonicus Ross, the same depth int., prep. 2508.1; (7) Plicifera delicata (Bolkho�
vitina) Bolkhovitina, depth int.: 546.0–546.1 m, prep. 2511.2; (8) Ornamentifera echinata (Bolkhovitina) Bolkhovitina, depth
int.: 538.0–538.1 m, prep. 2507.3; (9) O. granulata (Bolkhovitina) Bolkhovitina, depth int.: 568.0–568.1 m, prep. 2522.1;
(10) Cyathidites minor Couper, depth int.: 546.0–546.1 m, prep. 2511.1; (11) Trilobosporites purverulentus (Vervitskaya) Bond�
arenko, the same depth int., prep. 2511.2; (12) Impardecispora apiverrucata (Couper) Venkatachala, Kar et Raza, the same depth
int., prep. 2511.1; (13) Trilobosporites trioreticulosus Cookson et Dettmann, depth int.: 538.0–538.1 m, prep. 2507.1; (14) Con�
cavissimisporites punctatus (Delcourt et Sprumont) Brenner, depth int.: 546.0–546.1 m, prep. 2511.1; (15) Cyathidites australis
Couper, the same depth int., prep. 2511.2; (16) Baculatisporites comaumensis (Cookson) Potonie, depth int.: 568.0–568.1 m,
prep. 2522.3; (17) Velosporites sp., depth int.: 427.0–427.1 m, prep. 2485.1; (18) Densoisporites microrugulatus Brenner, depth
int.: 546.0–546.1 m, prep. 2511.1; (19) Rouseisporites reticulates Pocock, the same depth int., prep. 2511.4; (20) R. triangularis
Pocock, the same depth int., prep.2511.3; (21) Laevigatosporites ovatus Wilson et Webster, the same depth int., prep. 2511.2;
(22) Polypodiaceae (fabaceous, ornamented), depth int.: 292.9–293.0 m, prep. 2451.1; (23) Crybelosporites punctatus Dettmann,
depth int.: 546.0–546.1 m, prep. 2511.4; (24) Cicatricosisporites striatus Rouse, the same depth int., prep. 2511.1; (25) C. mtchedlish�
viliae Griazeva, depth int.: 540.0–540.1 m, prep. 2508.1; (26) Appendicisporites macrorhyzus (Maljavkina) Bondarenko, depth int.:
568.0–568.1 m, prep. 2522.2; (27) A. markovae Voronova, depth int.: 546.0–546.1 m, prep. 2511.2; (28) Spores gen. indet., depth
int.: 526.0–526.1 m, prep. 2501.2; (29) Alisporites grandis (Cookson) Dettmann, depth int.: 540.0–540.1 m, prep. 2508.4;
(30) A. similis (Balme) Dettmann, the same depth int., (31) Cedripites parvisaccatus (Sauer) Chlonova, the same depth int.,
(32) Ginkgocycadophytus sp., depth int.: 308.9–309.0 m, prep. 2460.1; (33) Gnetaceapollenites sp., depth int.: 290.3–290.4 m,
prep. 2449.1; (34) Podocarpidites multesimus (Bochovitina) Pocock, depth int.: 500.0–500.1 m, prep. 2488.1; (35) Pinuspollenites
minimus (Couper) Kemp, depth int.: 526.0–526.1, prep. 2501.2; (36) Taxodiaceaepollenites hiatus (Potonie) Kremp, depth
int.: 316.1–316.2 m, prep. 2463.2; (37) Fraxiniopollenites sp., depth int.: 538.0–538.1 m, prep. 2507.2; (38) Nyssapollenites sp.,
depth int.: 343.0–343.1 m, prep. 2473.1; (39) Menispermum turonicum N. Mtchedlishvili, depth int.: 546.0–546.1 m,
prep. 2511.1; (40) Tricolporopollenites sp., depth int.: 318.4–318.5 m, prep. 2464.3; (41) Proteacidites tumidiporis Samoilovich,
the same depth int., prep. 2464.1; (42) Triprojectus dispositus N. Mtchedlishvili, depth int.: 323.5–323.5 m, prep. 2466.1;
(43) Aquilapollenites unicus Chlonova, depth int.: 299.3–299.4 m, prep. 2455.3; (44) A. quadrilobus Rouse, depth int.: 302.8–
302.9 m, prep. 2457.2; (45) Mancicorpus anchoriforme N. Mtchedlishvili, the same depth int., prep. 2457.1; (46) Triorites harrisii
Couper, depth int.: 290.3–290.4 m, prep. 2449.1; (47) Kuprianipollis sp., depth int., 326.9–327.0 m, prep. 2467.2; (48) Pseudo�
vacuopollis sp., depth int.: 301.0–301.1 m, prep. 2456.1; (49) Tricolpites sp., depth int.: 304.6–304.7 m, prep. 2458.1;
(50) Cupaniedites sp., the same depth int., prep. 2458.3; (51) Trudopollis protrudens Pflug, depth int.: 291.3–291.4 m,
prep. 2450.1; (52) Trudopollis sp., depth int.: 316.1–316.2 m, prep. 2463.1; (53) Ocullopollis sp., depth int.: 318.4–318.5 m,
prep. 2464.2; (54) Form 1 indet., depth int.: 498.0–498.1 m, prep. 2487.1; (55) Form 2 indet., depth int.: 538.0–538.1 m,
prep. 2507.1; (56) Schizosporis sp., depth int.: 540.0–540.1 m, prep. 2508.1; (57) Ovoidites sp., depth int.: 546.0–546.1 m, prep. 2511.4.
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Plate II. Dinocysts from Upper Cretaceous deposits opened by the borehole no. 8 in the Russkaya Polyana District. Magnifica�
tion in figs. 17–18 is ×900. In other figures ×550.
(1) Heterosphaeridium difficile (Manum et Cookson) Ioannides, depth int.: 402.0–402.1 m, prep. 2480.2; (2) Chatangiella tripar�
tita (Cookson et Eisenack) Lentin et Williams, depth int.: 283.2–283.3 m, prep. 2446.2; (3) Chatangiella granulifera (Manum)
Lentin et Williams, the same depth int., prep. 2446.1; (4) Surculosphaeridium longifurcatum (Firtion) Davey et al., depth int.:
402.0–402.1 m, prep. 2480.2; (5) Chatangiella bondarenkoi (Vozzhennikova) Lentin et Williams, depth int.: 316.1–316.2 m,
prep. 2463.2; (6) Chatangiella spectabilis (Alberti) Lentin et Williams, depth int.: 294.3–294.4 m, prep. 2452.2; (7) Isabelidinium
cooksoniae (Alberti) Lentin and Williams, depth int.: 288.4–288.5 m, prep. 2448.1; (8) Isabelidinium rectangulatum Lebedeva,
depth int.: 302.8–302.9 m, prep. 2457.2; (9) Chatangiella ditissima (McIntyre) Lentin et Williams, depth int.: 326.9–327.0 m,
prep. 2467.2; (10) Chatangiella manumii (Vozzhennikova) Lentin et Williams, depth int.: 316.1–316.2 m, prep. 2463.3;
(11) Palaeoperidinium pyrophorum (Ehrenberg) Sarjeant, depth int.: 302.8–302,9 m, prep. 2457.3; (12, 13) Trithyrodinium
quingueangulare Marheinecke: 12⎯depth int.: 288.4�288.5 m, prep. 2448.1, 13–depth int.: 278.0–278.1 m, prep. 2444.3;
(14) Leberidocysta chlamydata (Cookson et Eisenack) Stover et Evitt, depth int.: 283.2–283.3 m, prep. 2446.4; (15) Fromea fra�
gilis (Cookson et Eisenack) Stover et Davey, depth int.: 297.4–297.5 m, prep. 2454.1; (16) Fromea ? laevigata (Drugg) Stover et
Evitt, depth int.: 308.9–309.0 m, prep. 2460.2; (17, 18) Fromea chytra (Drugg) Stover et Evitt, depth int.: 304.6–304.7 m,
prep. 2458.2; (19) Hystrichosphaeridium tubiferum (Ehrenberg) Deflandre, depth int.: 288.4–288.5 m, prep. 2448.1; (20) Dingym�
nium digitus (Deflandre) Evitt et al., depth int.: 318.4–318.5 m, prep. 2464.1; (21) Alterbidinium acutulum (Wilson) Lentin et Wil�
liams, depth int.: 304.6–304.7 m, prep. 2458.2; (22) Xenikoon sp., depth int.: 297.4–297.5 m, prep. 2454.1; (23) Glaphyrocysta sp.,
depth int.: 283.2–283.3 m, prep. 2446.3; (24) Paralecaniella indentata (Deflandre et Cookson) Cookson et Eisenack, depth int.:
316.1–316.2 m, prep. 2463.1; (25) Pterospermella australiensis Deflandre et Cookson, depth int.: 291.3–291.4 m, prep. 2450.1.

In addition to the index�species, the next ones
appear in the complex: Cerodinium leptodermum
(Vozz.) Lent. et Will., Phelodinium kozlowskii (Córka)
Lind., Trithyrodinium evittii Drugg, and Deflandrea
galeata (Lej.�Carp.) Lent. et Will.

Palynodinium sp. A (Plate IV) is probably the vicar�
iate of Palynodinium grallator Gocht, which is the
index�species of the same�name Upper Maastrichtian
zone of the stratotype area (Schiøler et al., 1997; etc.).
This allows us to correlate this zone with beds with
Palynodinium sp. A. In the established complex the
index species of the upper subzone of the zone of
Palynodinium grallator–Thalassiphora pelagica (Eis.)
Eis. et Gocht is absent.

The presence of this subzone in the stratotype area
(Hansen, 1979; Schiøler and Wilson, 1993; Brinkhuis
and Schiøler, 1996; Schiøler et al., 1997; Herngreen
et al., 1998) is correlated with the upper part of the
Belemnitella kazimirovensis belemnite zone and the
CC26 nannoplankton zone. The above data, as well as
those on nannoplankton allow us to consider beds
with Palynodinium sp. A as Early Late Maastrichtian.

Deposits of the Talitsa Formation (Selandian)
(Iakovleva et al., 2011) erosively overlie those of the
Gan’kino Formation.

CALCAREOUS NANNOPLANKTON

Calcareous nannoplankton has been found in large
quantities. It is characterized by a rich diversity of spe�
cies (64, in total) (Fig. 5). Preservation in the lower
part of the studied interval is average,—mainly good.

In general, the complex of nannofossils is typical of
Maastrichtian deposits and is characterized by a large
number of Arkhangelskiella cymbiformis, A. specillata,
Cribrosphaerella ehrenbergii, and the presence of Eiff�
ellithus parallelus, Lithraphidites praequadratus and
Zeugrhabdotus bicrescenticus (Plate V). In the complex

there are large Kamptnerius magnificus (Plate VI),
Microrhabdulus undosus and M. helicoides. In addition,
from a depth of 294.7 m Rhagodiscus angustus, R. reni�
formis and Rhombolithion rhombicum are common.

The lower part of the Gan’kino Formation (depth
interval of 304–286.4 m) refers to Lower Maastrichtian
zones CC24 (Perch�Nielsen, 1985) or UC18 (Burnett,
1998) due to the presence of Reinhardtites levis. The dis�
appearance of this species marks the upper boundary of
zones. The upper part of the Gan’kino Formation (a
depth interval of 284–274 m) refers to the subzone
CC25a (Perch�Nielsen, 1985) or the zone UC19 (Bur�
nett, 1998) of Upper Maastrichtian. The lower bound�
aries of these zones have been established by the disap�
pearance of R. levis (a depth of 284 m). In the terminal
part of the Gan’kino Formation (a depth interval of
273.5–270 m) nannoplankton has been noted.

FINDINGS OF FAUNA

Macrofauna has been found only in deposits of the
Gan’kino Formation. In a depth interval of 285.8–
286.3 m, a complex of bivalves characteristic of the
Maastrichtian has been established. Among them are
Chlamys (Aequipecten) pseudopulchellus Glasunova
and Nuculoma cf. variabilis (Sowerby). 

In a depth interval of 288.0–288.5 m the next fauna
species have been recognised: ammonites Hoploscaphi�
tes cf. constrictus (Sowerby), and Baculites cf. knorrianus
Desmarest (4 units); bivalves Spyridoceramus ravni sp.
juv. Dobrov, Entolium anlaevis Glasunova, Oxytoma cf.
uralica Glasunova, Chlamys (Aequipecten) cf. pseudop�
ulchellus Glasunova; and gastropods Turritella sp. ind.

The ammonite species found are characteristic of
Lower Maastrichtian. The finding of Hoploscaphites
cf. constrictus (Sowerby) indicates Upper Lower
Maastrichtian age of deposits, and the level of the
Acanthoscaphites tridens zone and the Belemnella
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sumensis subzone (Olfer’ev and Alekseev, 2003). The
complex of bivalves contains species, typical of Maas�
trichtian (Glazunova, 1960). Findings of gastropods
do not contradict this conclusion.

MAGNETOSTRATIGRAPHIC SECTION

A detailed description and analysis of paleomag�
netic data obtained for Upper Cretaceous deposits in
the borehole no. 8 are given in (Gnibidenko et al.,
2012). This paper presents a generalized magneto�
stratigraphic section for these deposits.

Let us briefly recall that, in general, Cretaceous
deposits in the section of the borehole no. 8 are
referred to the class of weakly magnetic rocks and
heterogeneous in their magnetic properties. The
magnetic susceptibility (χ) varies in the range of 4.7–
135.7 × 10–5 SI units (11.7–22.4 × 10–5 SI units for
Formation, on average). The value of the natural
remanent magnetization (Jn) varies from unit fractions
to 33.5 mA/m (0.48–5.37 mA/m for Formation, on
average). The Koenigsberger ratio (Q) varies from 0.01
to 4.12. Deposits of the Pokur Formation are charac�
terized by higher values of χ, Jn, and Q in a depth inter�
val of 495–482 m. Major magnetic minerals are mag�
netite, hematite and iron hydroxides.

The magnetostratigraphic section was plotted on
the basis of the primary component or characteristic
remanent magnetization (ChRM), measured accord�
ing to the results of step thermodemagnetization and
demagnetization with an alternating magnetic field.

According to the data of thermodemagnetization
(step of 25–50–100°С), most Carbonaceous deposits
are characterized by low� and high�temperature mag�
netization components. As a rule, the first component
is recorded to the temperature values of 100–180–
280°С, the second one preserves to 550–600°C and
above.

Results of stepwise demagnetization with an alter�
nating magnetic field (step of 5–10 mT) have demon�
strated the presence of one or two magnetization com�
ponents: unstable, detected in small alternating fields
up to 12–20 mT, and very stable, detected in fields
from 20 to 80 mT.

Some rock samples are very stable to alternating
magnetic field, when, in the fields of 100–110 mT
only 10% of the natural remanent magnetization was
removed, and the magnetization direction remains
unchanged.

The selection of the characteristic component has
been performed using the Zijderveld’s diagrams
(Zijderveld, 1967), Kirschvink’s algorithms (Kirsch�
vink, 1980) and Enkin’s programs (Enkin, 1994). All
the samples studied, represented by clays, aleurites,
aleurolites, sandstones and sands have oriented mag�
netization, which indicates the primacy of the natural
remanent magnetization.

The nature of oriented magnetization of these
rocks is also confirmed by low values of the Koenigs�
berger ratio (hundredths and tenths of unit. In a depth
interval of 495–482 m aleurolites of the Pokur Forma�
tion have orientated chemical magnetization, as evi�
denced by the Q ratio, varying from 1.5 to 4.12.

In addition, the compiled magnetostratigraphic
section corresponds the criterion of external conver�
gence, which is the most important factor indicating
the primacy of the natural remanent magnetization.
Thus, the paleomagnetic zoning identified is well con�
sistent with magnetostratigraphic data obtained for the
coeval deposits of other regions, such as Tuarkyr, Cau�
casus, Kopet�Dag, the Volga Region (Guzhikov et al.,
2007).

The paleomagnetic section has been compiled on
the basis of the characteristic magnetization compo�
nent, detected as a result of magnetic cleaning. This
section is controlled by the paleontological data and
divided into three distinct magnetic zones (from bot�
tom to top): normal polarity and two reverse polarity
(Fig. 2). The Pokur Formation (thickness of 185 m,
palynological complexes of PC I and PC II (Albian�
Turonian)) has normal polarity in general. On the
background of this polarity are two thin horizons with
reverse magnetization in the lower (545–543 m) and
middle (468–466 m), parts of the section of the Pokur
Formation. According to the age dating of deposits,
using the available palynological data, the first of these
R�horizons corresponds to the Albian Stage, the sec�
ond�to the Cenomanian.

Plate III. Dinocysts from Upper Cretaceous deposits opened by the borehole no. 8 in the Russkaya Polyana District. Magnifica�
tion in figs. 7, 8 is ×900. In other figures ×550.
(1) Cerodinium diebelii (Alberti) Lentin et Williams, depth int.: 297.4–297.5 m, prep. 2454.2; (2) Cerodinium speciosum (Alberti)
Lentin et Williams, depth int.: 283.2–283.3 m, prep. 2446.1; (3, 4) Triblastula utinensis Wetzel, depth int.: 274.2–274.3 m,
prep. 2442.1; (5) Cerodinium albertii (Corradini) Lentin et Williams, depth int.: 283.2–283.3 m, prep. 2446.3; (6) Reciculacysta sp.,
the same depth int., prep. 2446.1; (7, 8) Cladopyxidium reticulatum (Deflandre) Marheinecke, depth int.: 304.6–304.7 m,
prep. 2458.1; (9) Palaeocystodinium golzowense Alberti, depth int.: 274.2–274.3 m, prep. 2442.1; (10, 11) Areoligera coronata
(Wetzel) Lejeune�Carpentier, depth int.: 283.2–283.3 m, prep. 2446.1; (12) Rhiptocorys veligera (Deflandre) Lejeune�Carpentier
et Sarjeant, depth int.: 302.8–302.9 m, prep. 2457.1; (13, 14) Microdinium carpentieriae Slimani, depth int.: 290.3–290.4 m,
prep. 2449.1; (15, 16) Pulchrasphaera minuscula Schiøler et al., depth int.: 273.5 m, prep. 8/273.5; (17) Palynodinium sp. A, depth
int.: 276.8–276.9 m, prep. 2443.1; (18) Palynodinium helveticum Kirsch, depth int.: 274.2–274.3 m, prep. 2442.1;
(19, 20) Microdinium kustanaicum Vozzhennikova, depth int.: 276.8–276.9 m, prep. 2443.1.
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The Kuznetsovo and Ipatovo Formations, as well as
the base of the Slavgorod Formation (palynological com�
plexes PC II and PC III and the complex of dinocysts in
beds with Heterosphaeridium difficile–Chatangiella

spectabilis, as well as Turonian and Coniacian�Santonian
complex of dinocysts), also have normal polarity.

On the background of this polarity are three hori�
zons with reverse magnetization in the lower, middle
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Reinhardtites levis Prins & Sissingh
Microrhabdulus belgicus Hay & Towe
Zeugrhabdotus bicrescenticus (Stover) Burnett
Staurolithites imbricatus (Gartner) Burnett
Eiffellithus turriseiffelii (Deflandre) Reinhardt
Prediscosphaera stoveril(Perch�Nielsen) Shafik & Stradner
Vekshinella crux (Deflandre & Pert) Risatti
Microrhabdulus attenuatus Deflandre
Ahmuellerella octoradiata (Górka) Reinhardt
Biscutum constans (Go�rka) Black
Microrhabdulus decoratus Deflandre
M. undosus Perch�Nielsen
M. helicoides Deflandre
Micula decussata Vekshina
Arkhangelskiella cymbiformis Vekshina
Watznaueria fossacincta (Black) Bown & Cooper
Cribrosphaerella ehrenbergii (Arkhangelsky) Deflandre
Prediscosphaera grandis Perch�Nielsen
Eiffellithus parallelus Perch�Nielsen
Prediscosphaera cretacea (Arkhangelsky) Gartner
Arkhangelskiella specillata Vekshina
Kamptnerius magnificus Deflandre
Prediscosphaera columnata (Stover) Perch�Nielsen
Micula concava (Stradner) Verbeek
Zeugrhabdotus spiralis (Bramlette & Martini) Burnett
Watznaueria barnesae (Black) Perch�Nielsen
Prediscosphaera spinosa (Bramlette & Martini) Gartner
Manivitella pemmatoidea (Deflandre) Thierstein
Helicolithus trabeculatus (Go�rka) Verbeek
Arkhangelskiella confusa Burnett
Cretarhabdus conicus Bramlette & Martini
Lithraphidites carniolensis Deflandre
Chiastozygus litterarius (Go�rka) Manivit
Zeugrhabdotus diplogrammus (Deflandre) Burnett
Watznaueria biporta Bukry
Cretarhabdus crenulatus Bramlette & Martini
Tranolithus manifestus Stover
Ceratolithoides aculeus (Stradner) Prins & Sissingh
Tetrapogorhabdus decorus (Deflandre) Wind & Wise
Prediscosphaera arkhangelskyi (Reinhardt) Perch�Nielsen
Eiffellithus gorkae Reinhardt
Thoracosphaera operculata Bramlette & Martini
Scapholithus fossiiis Deflandre
Staurolithites mielnicensis (Go�rka) Perch�Nielsen
Lithraphidites praequadratus Roth
Manivitella solida Stover
Ahmuellerella regularis (Go�rka) Reinhardt & Go�rka
Braarudosphera bigelowii (Gran & Braarud) Deflandre
Markalius inversus (Deflandre) Bramlette &Martini
Biscutum ellipticum (Go�rka) Grün
Rhombolithion rhombicum (Stradner & Adamiker) Black
Rhagodiscus angustus (Stradner) Reinhardt
Biscutum magnum Wind & Wise
Rhagodiscus reniformis Perch�Nielsen
Loxolithus armilla (Black) Noel
Gartnerago obliquum Stradner
Acutturis scotus (Risatti) Wind & Wise
Retacapsa angustiforata Black
Placozygus fibuliformis (Reinhardt) Hoffmann
Ceratolithoides sesquipedalis Burnett
Zeugrhabdotus sissiphys (Gartner) Crux
Zeugrhabdotus sigmoides (Bramlette & Martini) Bown & Young
Tranolithus gabalus Stover
Lucianorhabdus cayeuxii Deflandre

СС24
UC18

CC25a
UC19

Perch�Nielsen, 1985
Burnett, 1998

Nannoplankton
zones

S

T

M GM M M M MGGGGGGGG

MG

Fig. 5. Distribution of calcacerous nannoplankton in the section of the borehole no. 8 in the Russkaya Polyana District.
Symbols are the same as in Fig. 2. Abbreviations: S⎯Selandian, T⎯Talitsa.
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Plate IV. Dinocysts from Upper Cretaceous deposits opened by the borehole no. 8 in the Russkaya Polyana District. Magnifica�
tion of all samples is ×500.
(1–6) Palynodinium sp. A: (1, 2) depth int.: 273.5 m, prep. 8/273.5; (3–6) depth int.: 272.3 m, prep. 8/272.3.
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and upper parts of this zone. The lower horizon (thick�
ness of 14 m, a depth interval of 406–392 m) with
reverse magnetization is confined to the middle part of
the Kuznetsovo Formation. Two other horizons with
reverse magnetization are located in the lower (a depth
interval of 372–368 m) and upper (a depth interval of
347–345 m) parts of the Ipatovo Formation.

According to the age dating of deposits on the basis
of complexes of dinocysts and the palynological data,
R�horizon in the section of the Kuznetsovo Formation
corresponds to the Middle–Upper Turonian; two
overlying R�horizons⎯to Coniacian–Santonian.

In the Gan’kino and Slavgorod Formations
(palynological complexes PC IV and PC V; Campa�
nian–Maastrichtian complexes of dinocysts) two
magnetozones with reverse polarity are noted up to
Paleogene, except for a 3�m horizon with reverse mag�
netization at the base of the Slavgorod Formation,
which is referred to the upper part of the underlying
magnetozone with normal polarity. On the back�
ground of reverse polarity, at the base of the Gan’kino
Formation (312–310.5 m) the N�horizon with normal
magnetization is noted.

Summarizing the data obtained, it should be noted
that section of deposits of the Pokur, Kuznetsovo, and
Ipatovo Formations (a total thickness of 210 m) is a
thick zone of normal polarity (N(al�st)) with five sub�
horizons of reverse magnetization. In turn, the
Slavgorod and Gan’kino Formations (thickens of
about 70 m) form two zones with reverse polarity of

R1(km) and R2(mt). As for the structure of the paleo�
magnetic record as a whole, it should be noted that the
presence of gaps (up to 10 m) in the paleomagnetic
section does not preclude the presence of R�intervals
here.

However, it is unlikely that the paleomagnetic sec�
tion can be essentially modified due to identification
of these horizons and this will affect correlation of this
section with the global paleomagnetic scale. Thus,
paleomagnetic column, compiled on the basis of pale�
ontological, lithological and stratigraphic data is con�
trolled by the regional stratigraphic scale.

Based on reference levels (magnetozones), which
are well characterized by paleontological data, the com�
piled magnetostratigraphic section can be correlated
with the international scales (Fig. 6). Recently, there are
several magnetostratigraphic (Dopolneniya …, 2000;
Molostovskii, 2002; Guzhikov et al., 2007) and mag�
netochronological (Harlend et al., 1985; Cande and
Kent, 1992; Gradstein et al., 1995, 2004, 2008; etc.)
scales. The long magnetozone with normal polarity
N(al�st), established in the paleomagnetic section of
the borehole cover the Albian, Cenomanian, Turo�
nian, Coniacian, and Santonian deposits. According
to the general magnetostratigraphic scale (Dopol�
neniya…, 2000; Molostovskii, 2002; etc.), this magne�
tozone corresponds to the Jalal hyperzone and can be
associated with chron C34 of the international magne�
tochronological global scale in the age intervals of
112.5–83.6 Ma (Gradstein et al., 2004, 2008).

Plate V. Nannoplankton from the Gan’kino Formation in the Russkaya Polyana District. All photos are in crossed nicols. Mag�
nification in figs. 1–30, 32, 34, 35 is ×3800; figs. 31, 33 ×2800.
(1) Ahmuellerella octoradiata (Górka) Reinhardt, Lower Maastrichtian, borehole no. 8, depth, 303 m; (2) Staurolithites
mielnicensis (Górka) Perch�Nielsen, Lower Maastrichtian, borehole no. 8, depth, 293.1 m; (3) Tranolithus manifestos Stover,
Lower Maastrichtian, borehole no. 8, depth, 293.1 m; (4) Reinhardtites levis Prins et Sissingh, Lower Maastrichtian, borehole
no. 8, depth, 303 m; (5) Zeugrhabdotus bicrescenticus (Stover) Burnett, Lower Maastrichtian, borehole no. 8, depth, 293.1 m;
(6) Placozygus fibuliformis (Reinhardt) Hoffmann, Lower Maastrichtian, borehole no. 8, depth, 292.5 m; (7) Zeugrhabdotus spi�
ralis (Bramlette et Martini) Burnett, Upper Maastrichtian, borehole no. 10, depth, 262 m; (8) Chiastozygus litterarius (Gorka)
Manivit, Upper Maastrichtian, borehole no. 10, depth, 262 m; (9) Loxolithus armilla (Black) Noel, Lower Maastrichtian, bore�
hole no. 8, depth, 293.1 m; (10) Helicolithus trabeculatus (Gorka) Verbeek, Lower Maastrichtian, borehole no. 8, depth, 293.1 m;
(11) Eiffellithus turriseiffelii (Deflandre) Reinhardt, Lower Maastrichtian, borehole no. 8, depth, 292.5 m; (12) Eiffellithus paral�
lelus Perch�Nielsen, Lower Maastrichtian, borehole no. 8, depth, 286.4 m; (13) Rhagodiscus angustus (Stradner) Reinhardt,
Lower Maastrichtian, borehole no. 8, depth, 290 m; (14) Rhagodiscus reniformis Perch�Nielsen, Lower Maastrichtian, borehole
no. 8, depth, 292.5 m; (15) Rhombolithion rhombicum (Stradner et Adamiker) Black, Lower Maastrichtian, borehole no. 8, depth,
290 m; (16) Scapholithus fossilis Deflandre, Lower Maastrichtian, borehole no. 8, depth, 290 m; (17) Cribrosphaerella ehrenbergii
(Arkhangelsky) Deflandre, Lower Maastrichtian, borehole no. 8, depth, 292.5 m; (18) Tetrapodorhabdus decorus (Deflandre)
Wind et Wise, Lower Maastrichtian, borehole no. 8, depth, 293.1 m; (19) Biscutum magnum Wind et Wise, Lower Maastrichtian,
borehole no. 8, depth, 293.1 m; (20) Prediscosphaera grandis Perch�Nielsen, Upper Maastrichtian, borehole no. 10, depth,
262 m; (21) Cretarhabdus conicus Bramlette et Martini, Lower Maastrichtian, borehole no. 8, depth, 292.5 m; (22) Cretarhabdus
crenulatus Bramlette et Martini, Upper Maastrichtian, borehole no. 10, depth, 262 m; (23) Manivitella pemmatoidea (Deflandre)
Thierstein, Lower Maastrichtian, borehole no. 8, depth, 293.1 m; (24) Arkhangelskiella cymbiformis Vekshina, Lower Maastrich�
tian, borehole no. 8, depth, 290 m; (25) Gartnerago obliquum Stradner, Lower Maastrichtian, borehole no. 8, depth, 290 m;
(26) Kamptnerius magnificus Deflandre, Lower Maastrichtian, borehole no. 8, depth, 286.4 m; (27) Markalius inversus (Deflan�
dre) Bramlette et Martini, Lower Maastrichtian, borehole no. 8, depth, 292.5 m; (28) Braarudosphaera bigelowii (Gran et
Braarud) Deflandre, Lower Maastrichtian, borehole no. 8, depth, 292.5 m; (29) Micula decussata Vekshina, Lower Maastrich�
tian, borehole no. 8, depth, 303 m; (30) Ceratolithoides sesquipedalis Burnett, Lower Maastrichtian, borehole no. 8, depth,
292.5 m; (31) Microrhabdulus helicoides Deflandre, Lower Maastrichtian, borehole no. 8, depth, 286.4 m; (32) Microrhabdulus
decoratus Deflandre, Lower Maastrichtian, borehole no. 8, depth, 292.5 m; (33) Microrhabdulus undosus Perch�Nielsen, Lower
Maastrichtian, borehole no. 8, depth, 292.5 m; (34) Lithraphidites carniolensis Deflandre, Lower Maastrichtian, borehole no. 8,
depth, 293.1 m; (35) Lithraphidites praequadratus Roth, Lower Maastrichtian, borehole no. 8, depth, 293.1 m.
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Magnetostratigraphic scale (Gradstein et al., 2008)
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Plate VI
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Two magnetozones with reverse polarity, separated
by a stratigraphic break (R1(km) and R2(mt)) cover the
lower part of the Campanian (Slavgorod Formation)
and Maastrichtian (Gan’kino Formation). These
magnetozones are correlated with chrones of C33(r)
and C31(r) and 83.6–80 and 71–68.5 Ma, respectively
(Fig. 6).

Comparing the magnetostratigraphic section of
Cretaceous deposits opened in the borehole no. 8 with
the international magnetochronological scale (Grad�
stein et al., 2008), we can estimate a break interval
between the Slavgorod (R1(km)) and the Gan’kino
(R2(mt)) Formations as approximately 9 Ma (a part of
Upper Campanian). Thus, chrons with normal polar�
ity of C33(n) and C32 (Upper Campanian) in the age
interval of 80–71 Ma are absent in the section.

In turn, a break interval between the Gan’kino
(R2(mt)) and the Talitsa Formations will be deter�
mined by the duration of chrones of C31(n), C30,
C29, C28 and C27 (~68.5–61.5 Ma).

CONCLUSIONS

As a result of our work, the complex stratigraphic
(paleomagnetic and paleontological) researches of
Upper Cretaceous deposits of the southern margin of
the Omsk depression (on the example of the section of
the borehole no. 8, drilled in the Russkaya Polyan Dis�
trict) for the first time.

Stratigraphically, the studied section includes
deposits of Albian–Cenomanian (Pokur Formation),
Middle–Upper Turonian (Kuznetsovo Formation),
undifferentiated Coniacian–Santonian (Ipatovo For�
mation), Campanian (Slavgorod Formation), and
Maastrichtian (Gan’kino Formation) (Fig. 7).

Palynological studies in the southern part of the
Omsk depression make it possible to add the taxo�
nomic characteristics of Late Cretaceous palynomor�
phs, identify the taxonomic composition of dinocysts
and other groups microphytoplankton for the first
time, justify the age of deposits, determine intervals of
stratigraphic breaks and divide the section of the bore�
hole no. 8. All of this will allow us in the future to mod�

ify the regional stratigraphic schemes of Western Sibe�
ria and correct paleogeographic reconstructions.

In addition, it has been established that nanno�
plankton occurs in deposits of the Gan’kino Forma�
tion. Based on this, we have been able to establish the
age of deposits on the one hand, and to compare
palynological biostratons with the common scale on
the other. An absence of nannoplankton in the termi�
nal parts of the Gan’kino Formation has been
revealed. This can be connected with secondary
changes, as deposits of this Formation is overlain with
a great stratigraphic break by Paleocene deposits, or
with variations in hydrological conditions in a sedi�
mentation basin in the Late Maastrichtian.

In addition, the complex of ammonites, bivalves
and gastropods has been identified. This is a unique
case for weakly consolidated Upper Cretaceous
deposits, opened in boreholes.

Using the data obtained as a result of detailed pale�
omagnetic studies, as well as paleontological data, a
magnetostratigraphic section of the Upper Cretaceous
deposits opened in the borehole no. 8 has been com�
piled.It has been established that in Albian, Cenoma�
nian, Turonian, Coniacian, Santonian (Pokur, Kuz�
netsovo, and Ipatovo Formations) there existed a long
period of predominantly normal polarity N(al�st).
This period corresponds to the chron C34 with five
thin (14–2 m) horizons with reverse magnetization. In
the upper part of these deposits, two separated zones
with reverse polarity (R1(km) and R2(mt)), covering
the most part of the Slavgorod (Campanian) and
Gan’kino Formations (Maastrichtian) have been
established.

These zones correspond to chrons C33(r) and
C31(r).

The conclusion that there was a stratigraphic break
in a part of Upper Campanian, does not contradict the
above paleontological evidence.

The correctness of the paleomagnetic data, that
was the basis for construction of the paleomagnetic
section of Cretaceous deposits (borehole no. 8) is con�
trolled by component composition of the natural
remanent magnetization of rocks and possibility to
determine its primary component, as well as the struc�

Plate VI. Nannoplankton from the Gan’kino Formation, the Russkaya Polyana District.
(1) Kamptnerius magnificus Deflandre, distal side, Lower Maastrichtian, borehole no. 8, depth, 292 m; (2) Arkhangelskiella cym�
biformis Vekshina, distal side, Lower Maastrichtian, borehole no. 8, depth, 292 m; (3) Prediscosphaera cretacea (Arkhangelsky)
Gartner, general view of rhabdolith, Lower Maastrichtian, borehole no. 8, depth, 292.5 m; (4) Biscutum ellipticum (Górka) Grün,
distal side, Lower Maastrichtian, borehole no. 8, depth, 292.5 m; (5) Micula concava (Stradner) Verbeek, general view, Lower
Maastrichtian, borehole no. 8, depth, 292.5 m; (6) Cretarhabdus conicus Bramlette et Martini, distal side, Upper Maastrichtian,
borehole no. 10, depth, 262 m; (7) Cribrosphaerella ehrenbergii (Arkhangelsky) Deflandre, distal side, Lower Maastrichtian, bore�
hole no. 8, depth, 292 m; (8) Lithraphidites carniolensis Deflandre, general view, Lower Maastrichtian, borehole no. 8, depth,
292 m; (9) Scapholithus fossilis Deflandre, general view, Lower Maastrichtian, borehole no. 8, depth, 286.4 m; (10) Stradnerlithus
geometricus (Górka) Bown et Cooper, general view, Upper Maastrichtian, borehole no. 10, depth, 262 m; (11) Cretarhabdus
crenulatus Bramlette et Martini, distal side, Upper Maastrichtian, borehole no. 10, depth, 262 m; (12) Rhombolithion speetonensi
Rood et Barnard, general view, Upper Maastrichtian, borehole no. 10, depth, 262 m; (13) Thoracosphaera operculata Bramlette
et Martini, general view, Lower Maastrichtian, borehole no. 8, depth, 286.4 m. 
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tural similarity of the paleomagnetic section of Creta�
ceous deposits with magnetostratigraphic and magne�
tochronological scales and magnetostratigraphic sec�
tions of coeval deposits in other regions.

Thus, complex paleontological and paleomagnetic
studies allowed us to get new data on the structure and
age of Upper Cretaceous deposits of Southwestern
Siberia, identify key milestones in rearrangements of
planktonic organisms and to correlate the data
obtained with adjacent and stratotype regions.
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