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Construction of regional magnetostratigraphic
sections and scales for different geological provinces of
continents is an important element of investigations
aimed at development of the standard geomagnetic
scale, which is widely used in geochronological, strati
graphic, and geodynamic studies, as well as in theoret
ical and applied geophysics. Recent investigations
have yielded extensive data on the paleomagnetic
properties of Cretaceous sections in the former Soviet
Union and around the world. At the same time, the
progress in development of the Cretaceous paleomag
netic scale has been determined by the results of pale
omagnetic investigations in the most important geo
logical provinces of continents, such as, for example,
the West Siberian Basin (WSB). Paleomagnetic data
on Cretaceous sections are practically missing from
this region, which represents one of the largest
petroliferous basins in the world, except for some
information in [1–3].
We have studied and analyzed paleomagnetic and
paleontological data on Upper Cretaceous sections of
the Omsk depression located in the southwestern mar
ginal part of West Siberia.
The geological section of the region in question
(Russkaya Polyana area) is represented by Mesozoic–
Cenozoic marine and terrestrial sediments that form
the platformal cover resting upon the eroded surface of
preJurassic sequences. In wells 8, 10, and 2 drilled in
the Russkaya Polyana area, Cretaceous sections are
composed of the Pokur, Kuznetsovo, Ipatovo,
Slavgorod, and Gan’kino formations overlain by
Paleogene sediments of the Talitsa and Lyulinvor for
mations. The sections of all three wells were subjected
to detailed paleomagnetic and paleontological investi
gations. The paleomagnetic characteristics were
derived from analysis of the component composition
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of natural remanent magnetization of rocks. The pale
omagnetic sections for all three examined wells were
constructed using characteristic (primary) magnetiza
tion, which is represented by the hightemperature
component determined by terrigenous magnetite and
hematite [4]. The palynological data were derived
from the analysis of dinoflagellate cysts (dinocysts),
spores, and pollen of terrestrial plants. These palyno
morphs made it possible to define biostratigraphic
units. The marine sediments were dated by correlating
them with the dinocyst scale [5] and palynomorph
assemblages from reference sections of northwestern
Europe. The upper, Maastrichtian part of the Well 8
section contains macrofaunal and nannoplankton
remains [6]. The stratigraphic position of palynologi
cal assemblages was determined by correlating them
with the regional Cretaceous stratigraphic scales of
West Siberia [7]. These biostratigraphic and paleo
magnetic data provided grounds for correlation of all
the examined sections between each other (Fig. 1).
The Pokur Formation is dated back to the Albian–
Cenomanian with its upper part of the Well 8 belong
ing, probably, to the Early Turonian [6]. In all three
well sections, the unit is characterized by normal
polarity of the geomagnetic field with two intervals of
reversed magnetization.
The Kuznetsovo Formation includes beds with
dinocysts characteristic of the Lower (wells 10, 2), Mid
dle, and Upper (wells 8, 10, 2) Turonian sediments.
In all three sections, the Ipatovo Formation con
tains a very impoverished dinocyst assemblage, which
allows it to be dated presumably back to the Conia
cian–Santonian [6]. Similar to the Pokur Formation,
the Kuznetsovo and Ipatovo formations in the sections
of wells 8, 10, and 2 are characterized by normal polar
ity of the geomagnetic field with three short intervals
of reversed magnetization. The Pokur, Kuznetsovo,
Ipatovo, and basal overlying Slavgorod formations
form a single long magnetozone with normal polarity
NK12(alst) with five intervals characterized by
reversed magnetization [4].
In the Slavgorod Formation, the dinocyst assem
blage becomes more diverse. Despite some differences

1107

480

440

410

430

420

390

410

400

DOKLADY EARTH SCIENCES
NK2(snst)

350

С. s.

330
DAII

320

310

300

Slavgorod

290
R2K2mt

R1K2mt

270 260

Maastr.

Т
L

R1K2

R2K2mt

Lithology

Lithology

Paleomagnetic
section

Stage
Formation
Depth, m

R2K2mt

Сerodinium
diebelii

Stage/substage

Formation
270 Depth, m
Paleomag
netic
section
Dinocyst
beds

Stage/substage
Formation
Depth, m
Dinocyst beds

Paleomagnetic
section

Lithology

310
290
270
250 246
C.
Isabelidinium spp.Dinogymnium spp. Сerod.
Dinocyst beds
dieb. s.

Campanian
Slavgorod

280

L

Maastrichtian Т

Gan’kino

Gan’kino

290

Dinogymnium spp.

Core dis
placement
of 13 m

340 330

Сhatangiella spp.

Turoniam Con.
l midupper Sant.
Kuznetsovo Ipat.

DAI

350

360

?

370

370

NK2(snst)

380

310

Сerodi
Сhatangiella manumii Сerodinium nium
specio
Сhatangiella vnigrii
diebelii
sum

330
R1K2mt

Campanian

Сhatangiella spp.

350

R1LL

Cenomanian
Pokur

390

370

Turon. Con.Santonian
l m. u
Ipatovo
Kuzn.
DAII
DAI

430

450

390

Heterosphaeridium
difficile
Сhatangiella
spectabilis

430
410
NK12(pksn)

Gan’kino

Upper

Maastrichtian
Lower

Well Russkopolyanskaya 8
Well Russkopolyanskaya 10

Well Russkopolyanskaya 2

1
2
3

4

5

6

7

8

9

10

Vol. 458

Fig. 1. Correlation between Upper Cretaceous sections of southern West Siberia (Omsk depression). (1) Clay; (2) silt; (3) sand; (4) sandstone; (5) gravel; (6) opoka; (7) faunal
finds. Polarity of the geomagnetic field: (8) normal, (9) reversed; (10) no data. Stage and formation: (Sel.) Selandian, (Tal.) Talitsa, (T) Thanetian, (L) Lyulinvor.
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in the compositions of dinocysts in sections of wells 8,
10, and 2, species in common occurring in the Cam
panian assemblage allow reliable correlation of these
sediments in all three sections (Fig. 1). The basal part
of the Slavgorod Formation in sections of wells 8 and
2 exhibits normal polarity corresponding to the upper
part of the magnetozone NK12(alst) with normal
polarity, while its remaining, largest part in these sec
tions is characterized by reversed polarity. In the Well
10 section, the entire Slavgorod Formation demon
strates reversed polarity. The magnetozone with
reversed polarity in wells 10 and 2 includes two short
intervals of normal polarity. This formation character
ized by reversed polarity forms the magnetozone
R1K2km [4] (Fig. 1).
The Gan’kino Formation in the Well 8 section con
tains abundant organic remains including dinocysts,
spores, pollen, nannofossils, bivalves, ammonites, and
gastropods [6]. In wells 10 and 2, this unit yields only
palynological evidence. The most complete section of
the Gan’kino Formation is recovered by Well 8, where
it is dated back to the Late Campanian–Late Maas
trichtian. In all three sections, the sediments of this
unit are characterized by reversed polarity with a single
interval of normal polarity in wells 8 and 2 and form
the second magnetozone with reversed polarity
R2K2mt [4].
In the Well 8 section, the Gan’kino Formation is
overlain by the Selandian Talitsa Formation [8]. The
hiatus at the Cretaceous–Paleogene boundary corre
sponds to the upper Gan’kino–lower Talitsa forma
tions. In Well 2, the palynological data imply a sub
stantially longer break in sedimentation (Middle–
Late Maastrichtian to Selandian). In the Well 10 sec
tion, the Maastrichtian Stage is represented only by its
basal part overlain by the Thanetian Lyulinvor Forma
tion [9]. Thus, the hiatus comprises the Lower (par
tially), Middle, and Upper Maastrichtian and Selan
dian stages. In the Well 8 section, the Talitsa Forma
tion is characterized by reversed polarity; similar
polarity is also characteristic of the lower part of the
Lyulinvor Formation in wells 10 and 2, which includes
a single interval with normal polarity.
The regional Upper Cretaceous magnetostrati
graphic section constructed for the Omsk depression
in the southwestern part of the West Siberian Basin
(Fig. 2) is based on the paleomagnetic, paleontologi
cal, and geological–stratigraphic data correlated with
reference sections of three deep wells that recovered
Cretaceous strata. The reliability of the obtained pale
omagnetic data was controlled by the component
composition of natural remanent magnetization, its
primary component, and similarity of paleomagnetic
polarity patterns obtained for the examined well sec
tions with the magnetostratigraphic [10, 11] and mag
netochronological [12] scales.
Three magnetozones are recorded in the regional
magnetostratigraphic section: one with normal polar
ity (NK12(alst) and two with reversed polarity
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(R1K2km and R2K2mt). Each of these magnetozones
includes narrow intervals of the opposite polarity. As
was mentioned, correlation of the paleomagnetic sec
tion with the regional stratigraphic scale was con
trolled by paleontological data. Thus, the position and
succession of the magnetozones in the magnetostrati
graphic section is controlled by biostratigraphic data
(Fig. 2). The reversed polarity of the magnetozones
R1K2km and R2K2mt dated by the Campanian and
Early Maastrichtian provides grounds for the conclu
sion that the Upper Campanian and Upper Maas
trichtian are missing from the regional magnetostrati
graphic section of the Omsk depression (southern part
of the West Siberian Basin).
Thus, the regional Cretaceous magnetostrati
graphic section of the southern part of the West Sibe
rian Basin consists of the standard scale, regional mag
netostratigraphic section that includes the regional
stratigraphic units and characteristic paleontological
assemblages and the paleomagnetic column with the
indicated magnetozones and their polarities (Fig. 2).
The section comprises the analogs of the Albian–
Selandian biostratigraphic units. This section has been
correlated with the magnetostratigraphic [10, 11] and
magnetochronological [12] scales. The first (from
below) long magnetozone NK12(alst) corresponding
to the Upper Cretaceous Jalal hyperzone [10] com
prises the AlbiantoCampanian interval. Two upper
magnetozones (R1K2km and R2K2mt) correspond to
the interval spanning from the Lower Campanian to
the Lower Maastrichtian. The relation of the hyper
and orthozones with their stratigraphic analogs in the
Upper Cretaceous magnetostratigraphic scale is as fol
lows (Fig. 2): the Jalal hyperzone (Albian–Santonian)
corresponds to Chron C34 in the scale by [12]; mag
netozone R1K2km is correlated with Chron 33(r);
magnetozone R2K2mt is an analog of the C31(n)
polarity chron. Correlative analysis made it possible to
define hiatuses between the Slavgorod (R1K2km,
Campanian) and Gan’kino (R2K2mt, Maastrichtian)
formations (chrons C33(n) and C32) as well as
between the Upper Cretaceous (Gan’kino Formation,
magnetozone R2K2mt) and Paleogene (Talitsa Forma
tion, magnetozone R1E1zl) (chrons C31(n), C30,
C29, C28, and C27; Fig. 2).
The Upper Cretaceous Jalal hyperzone (magneto
zone NK12(alst) includes five narrow intervals with
reversed polarities (R microzones). The Albian Stage
includes the single R microzone. An additional R
microzone is registered at the Albian–Cenomanian
stage boundary. A longer interval with reversed polarity
is distinguishable at the Cenomanian–Turonian
boundary. The next R microzone is defined at the base
of the Coniacian Stage. The longest R interval of the
magnetozone is registered in the Upper Coniacian–
Santonian stages. The abovementioned upper four
(of five) R microzones are correlative with similar R
microzones defined in the magnetostratigrapic scales
of the eastern Caucasus and western Kopetdag–
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Fig. 2. Correlation of the regional Cretaceous magnetostratigraphic section of West Siberia with the magnetochronological scale
[12]. For the legend, see Fig. 1.
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Tuarkyr [13]; owing to their repeated recurrence, they
may be of high correlation significance.
The regional Upper Cretaceous magnetostrati
graphic section of the southwestern part of West Sibe
ria represents the first constituent of the Cretaceous
magnetic polarity scale, which is developed for the
southwestern West Siberian Basin. The significance of
this section goes far beyond the West Siberian region,
since it represents an important element of the tran
sregional paleomagnetic scale transitional from conti
nental (Tuarkyr, Caucasus, Kopetdag, Volga region [14])
to oceanic paleomagnetic scales that are based on
deepsea drilling data and sea bottom magnetic anom
alies.
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