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Early Tournaisian radiolarians and conodonts of the Volga-Ural Basin
(Melekesskaya Borehole-1)

Marina S. Afanasieva?, Ludmila I. Kononova?
1Borissiak Paleontological Institute, Russian Academy of Sciences, Moscow, Russia; afanasieva@paleo.ru
2Lomonosov Moscow State University, Moscow, Russia

Until now, definite and well-preserved Early Tournaisian radiolarians have not been known
in Northern Eurasia. The only Entactiniidae gen. et sp. indet. assemblage established previously in
the Peri-Caspian Basin was so taxonomically poor that it cannot be used for biostratigraphic
purposes. However, the common presence of spherical radiolarians made it possible to establish
beds with Entactiniidae gen. et sp. indet. (Afanasieva, 1987, 2000), but this extremely depleted
(reliably known in Northern Eurasia) Early Tournaisian radiolarian assemblage (ecozone) was
included in the International Catalogue of Paleozoic radiolarian genera (Aitchison et al., 2017).

At present, well preserved radiolarians are found for the first time in six samples from the
basal Lower Tournaisian sediments of the Volga-Ural Basin (Melekesskaya Borehole-1).
Radiolarians are represented by 25 species of nine genera. At the same time, some of the
radiolarian species are not known to science and characterized only for the Lower Tournaisian.

Conodonts are found only in 15 samples (out of 57 selected samples) of the Tournaisian
deposits of the Melekesskaya Borehole-1 from depths of 1690.0-1898.5 m. They are represented
by single specimens of the genera Siphonodella, Bispathodus, Neopolygnathus, Polygnathus.
However, considering the poor content of conodonts, it is possible only conditionally to identify only
a few beds with conodonts. The zonal conodont Siphonodella duplicata was found together with
radiolarians in three samples from depths of 1881.7-1883.8 m.

The rich taxonomic composition and excellent preservation of the radiolarians make it
possible to establish two radiolarian ecozones in the Lower Tournaisian deposits of the
Melekesskaya Borehole-1 from depths of 1881.7-1894.30 m.

The Lower Ecozone is represented by 18 radiolarian species of six genera. The
biostratigraphic position of the Lower Ecozone corresponds to the S. duplicata conodont Zone. The
Upper Ecozone includes 13 species of six genera. The biostratigraphic position of this Ecozone
conditionally corresponds to the S. belkai—S. quadruplicata conodont zones.

An inversion of the taxonomic diversity of the representatives of Sphaerellaria and
Spumellaria can be seen in the Lower and Upper ecozones. That is, whereas porous Sphaerellaria
dominate (57.9%) in the Lower Ecozone, the opposite ratio of morphotypes is seen in the upper
part of the borehole section. Spongy-reticular Spumellaria (53.8%) are dominant in the Upper
Ecozone.
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Paleogene sand injectites of the Uljanovsk-Syzran Volga Region
(eastern part of the Russian Platform)

Nadezhda I. Afanasieval, Svetlana O. Zorinal, Konstantin|. Nikashin!, Mikhail Yu.

Sokerin?, Nadia Hamada*

1Kazan Federal University, Kazan, Russia; svzorina@yandex.ru

?Institute of Geology named after academician N.P. Yushkin FRC of Komi SC, Ural Branch of RAS,
Syktyvkar, Russia

The Paleogene quartz sandstones of the Sosnov Formation that occurred in the Ulyanovsk-
Syzran Volga region of the eastern part of the Russian Platform have been actively developing for
a long time as they are known as a valuable source of industrial minerals, of which glass raw
materials are of particular value. The latter is considered a scarce raw material of Federal
significance, consumption of which increases annually. But, predicting new deposits based on
ideas on the coastal-marine origin of the Sosnov sandstones exhausted possibilities. Thus, the
research aim is to consider the Sosnov Formation from a new perspective of sand intrusions.

Modeling the sand intrusion mechanism of deposition of the Sosnov Formation has been
carried out. The Sosnov quartz sandstones could be formed due to the penetration of free silica
into the loose sands, released during the diagenesis of the volcanic ash material. The post-
Thanetian age of the Soshov Formation is possible. The necessity of a new scientific basis for
forecasting and prospecting works on mineral raw materials associated with Sosnov sands and
sandstones, based on new ideas about their genesis, is shown. That could improve the accuracy
of predictive constructions and remove restrictions on the mineral resource base of glass and
construction sand raw materials in the region.

A new glance at the nature of the Sosnov Formation of the Ulyanovsk-Syzran Volga region
is applied to the Eocene Buchak sandstones that occurred in the Voronezh Anticline. The result is
planning to be included in the Event stratigraphic scheme of the Paleogene for both regions. So,
the Paleogene geologic history of the eastern and southern parts of the Russian Platform, usually
associated with the evolution of the shallow sea basin, could be supplemented by new data on
sand intrusions, which influenced the accumulation of sediments in the Paleogene.
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Scale morphology and histology of Discordichthyiformes A. Minich,
1998 (Osteichthyes)

Aleksandr S. BakaeV?, llja Kogan?3

1Borissiak Paleontological Institute, Moscow, Russia; alexandr.bakaev.1992@mail.ru
°TU Bergakademie Freiberg, Geological Institute, Freiberg, Germany; i.kogan@gmx.de
3Kazan Federal University, Kazan, Russia

Discordichthyiformes A. Minich, 1998, are enigmatic fishes endemic to the Middle and Late
Permian of European Russia. They show similarities to actinopterygians in the structure of skull
and squamation, but differ from these in possessing two dorsal fins with leading spines as well as
pectoral fins with spines; meanwhile, there is no evidence of bony lepidotrichia as in other
osteichthyans. Six taxa have been described based on fragmentary remains, while, only one
species (Mamulichthys ignotus A. Minich, 2014) is known by a reasonably complete skeleton. We
present the first detailed micromorphological and histological data on the squamation of these
puzzling animals.

Flank scales of discordichthyiforms are high, rectangular, thin, with straight margins, lacking
a pronounced anterodorsal corner. Both posterior corners are right. The peg is triangular, flat, very
wide, often spanning the whole scale length at its base, often bearing vertical furrows. The socket
is also wide and long, usually up to half the height of the scale. Some pores are scattered posterior
to the indistinct keel.

The sculptureless depressed field makes up 1/3-% of the scale length. The free field is
ornamented by prominent, ovoid, relatively closely spaced odontodes of two principal types: large
stellar tubercles with a pointed tip and well-developed crests, thinning away towards the base
(characteristic for Mutovinia and Mamulichthys) and tubercles of various, mainly ovoid shape, in
the remaining forms. A transition between these two types has not been observed. The odontodes
sometimes bear denticles, sitting free (Discordichthys) or on the vertical crests (Mutovinia and
Mamulichthys).

Ridge scales are triangular, with a narrow depressed field and an ornamentation similar to
the flank scales, except for larger odontodes on the posterior margin forming a prominent
denticulation.

A hypermineralized layer on the odontode surface is lacking, as is any kind of
ultrasculpture. Histologically, the scales consist only of the dentine odontodes and lamellar cellular
bone underlying forming the base. The odontodes are set off from one another, are seprated by
bone, and have a mushroom-shaped profile with a broad upper part and a narrow base bearing the
pulp cavity, which is continues to the opening of the pulpal canal enclosed into concentric dentine
layers. Short pore canals radiate from the pulpal canal and open in pores around the odontode
base. The canals connect to vascular canals in the upper bone layer. The bone layer is thick and
contains large osteocyte lacunae in its upper part. Numerous Sharpe’s fibres pierce it irregularly.

The unusual morphology and histology of discordichthyiform scales is clearly distinct from
the rhombic scales of Palaeozoic actinopterygians and sarcopterygians, but shows similarities to
stem bony fishes such as the Late Silurian Lophosteus.
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Regional event scale of the Silurian (western slope of the Subpolar
Urals and Chernov Swell)

Tatyana M. Beznosova, Vladimir A. Matveev
N.P. Yushkin Institute of Geology, Komi Scientific Centre, Ural Branch, Russian Academy of Science,
Syktyvkar, Russia; beznosova@geo.komisc.ru

The developed regional event-stratigraphic scale of the Silurian is based on the study of
reference sections located in the Subpolar Urals and the Chernov Swell.These sections, in which
traces of the global events have been preserved, are typical for the unified Silurian subdivisions of
the West Ural subregion. Brachiopods, conodonts, ostracods, and corals define the age of the
intervals of the sections in which traces of the global events are found.

The distinguished traces of regional events are considered in close context with the main
global isotopic, eustatic and biotic events in the Silurian — Late Aeronian/Sandvika Event, Early
Wenlock Ireviken Event, Late Wenlock Event, Late Ludfordian Event/Lau, and Early Pridolian/Klev
Event. The event levels are substantiated by characteristic changes in the composition of biotas,
sedimentation conditions, and in organic carbon isotopic data. On the global isotope curve all the
Silurian events are characterized by positive shifts of 8°C. On the regional isotope curve, the
positive shift of 3'°C is most clearly expressed, marking the Klev Event in the sections of the Upper
Silurian, that correlates with the Early Pridolian transgression (Beznosova et al., 2020).The
intervals of the sections in which traces of the Lau, Mulde, Ireviken, and Sandvika events were
found are characterized by distinct sedimentation signs of shallowing of the North Ural Basin: the
development of stromatolite-forming biota, interlayers with flat-pebble conglomerates, surfaces of
breaks in sedimentation and extinction of benthic fauna (Matveev at el,. 2020).

The absence of other pronounced positive shifts in 3*C on the regional isotope curve is
probably cansed by the fact that the event intervals were destroyed as a result of gaps in
sedimentation due to not only eustatic processes, but also regional tectonic events.

The studies carried out have shown the possibility of a global correlation of the studied
sections through comparison with sections from other regions, in which the relationships of
carbonate rocks with fauna and shale rocks enclosing graptolites have been established.

The identified event-stratigraphic correlation levels, which are determined by biotic,
sedimentological, eustatic and isotopic data, make it possible to compensate for the shortcomings
of the biostratigraphic method associated with the ecological control of the distribution of
organisms.
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On the foliage of psygmophylloids from the Novyi Kuvak (Middle
Permian, Volga-Ural Region)

Nikolay S. Bukhman, Lyubov M. Bukhman
Samara State Technical University, Samara, Russia; nik3142@yandex.ru

Novyi Kuvak is one of the locations in the Volga—Uralian Region where Middle Permian
(Kazanian) flora can be found. Geographically, this location is positioned in the extreme North-East
of the Samara region, close to the border with Tatarstan.

Most commonly found at this location are imprints of Cordaites foliage (Rufloria sp.). The
next most frequently occurring imprints are those of the vegetative organs of plants from the
Sphenophyta (Paracalamites sp.), Ginkgophyta and Peltaspermaceae.

The fossil plants are found at the Novyi Kuvak site consist of calcareous fine-grained
sandstone. As a result of this epidermal-cuticular analysis of the fossils is impossible. A
microscopic examination of the surface of the bedding planes also turned out to be unsuccessful,
primarily because when using a microscope, an increase in the magnification of the image results
in a decrease of its depth of field, thus making it impossible to accurately display something with an
uneven surface. So the main method of studying the samples is through an examination of their
photographs.

Some preliminary results of studying the foliage of psygmophylloids from this location are
presented. We are found, in particular, representatives of the genus Psygmophyllum Shimper,
1870, emend Saporta, 1878 (Psygmophyllum expansum var. expansum Naug., 2002;
Psygmophyllum expansum var. cuneatum Naug., 2002; Psygmophyllum cuneifolium (Kutorga)
Shimper; Psygmophyllum sp. nov.,), Bardia Zalessky, 1933, Angaridium (Schmalhausen)
Zalessky, 1933 (Angaridium potanini Zalessky, 1933), Mauerites Zalessky, 1933, Kerpia
Naugolnykh, 1995 (Kerpia samarica N.S. Bukhman et L.M. Bukhman, 2014), Glossopteropsis
Zalessky, 1918 (Glossopteropsis angarica Zalessky, 1918), Rhipidopsis Schmalhausen, 1879,
Rhaphidopteris Barale, 1972, Flabellofolium Stone, 1973, as well as unidentified cladosperms,
probably belonging to psygmophylloids.

15


mailto:nik3142@yandex.ru

On the representatives of the genus Biarmopteris from the Novyi Kuvak
(Middle Permian, Volga-Ural Region)

Nikolay S. Bukhman, Lyubov M. Bukhman
Samara State Technical University, Samara, Russia; nik3142@yandex.ru

Novyi Kuvak is one of the locations in the Volga—Uralian Region where Middle Permian
(Kazanian) flora can be found. Geographically, this location is positioned in the extreme North-East
of the Samara region, close to the border with Tatarstan.

Most commonly found at this location are imprints of Cordaites foliage (Rufloria sp.). The
next most frequently occurring imprints are those of the vegetative organs of plants from the
Sphenophyta (Paracalamites sp.), Ginkgophyta and Peltaspermaceae.

The fossil plants are found at the Novyi Kuvak site consist of calcareous fine-grained
sandstone. As a result of this epidermal-cuticular analysis of the fossils is impossible. A
microscopic examination of the surface of the bedding planes also turned out to be unsuccessful,
primarily because when using a microscope, an increase in the magnification of the image results
in a decrease of its depth of field, thus making it impossible to accurately display something with an
uneven surface. So the main method of studying the samples is through an examination of their
photographs.

Some preliminary results of the study of representatives of the genus Biarmopteris
Zalessky, 1937 from the location of the Novyi Kuvak (Middle Perm, Southern Urals) are presented.
Prints of Biarmopteris sp. are found in connection with the stem, which is in association with the
Kerpia sp. foliage. A radiospermical seed are found, presumably belonging to the cladosperm
Biarmopteris sp.

Basically, the prints identified as Biarmopteris sp. are in association with the foliage of
Cordaitales, which is probably due simply to the abundance of this foliage in the New Kuvak. More
interesting is the detection of Biarmopteris sp. in an organic connection with the stem, which in turn
is in association with a leaf that can probably be attributed to the genus Kerpia Naugolnykh, 1995.

The main conclusion of the conducted review is the conclusion about the non-monotypic
nature of the genus Biarmopteris Zalessky or, possibly, about a significant proportion of aberrant
specimens of this genus in the location of Novyi Kuvak. The discovery of a seed presumably
belonging to this genus is also of interest.
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Composition, structure and formation history of the Lower Cretaceous —
Eocene Section near the Mazanka Village (Central Crimea)

Kseniya A. Dubkova!, Sergey B. Shishlov!, Eleonora M. Bugrova? Elena Yu.

Zakrevskaya?®

1St. Petersburg State University,St. Petersburg, Russia; ksenya-dubkova@mail.ru

2A.P. Karpinsky Russian Geological Research Institute, St. Petersburg, Russia

3Vernadsky State Geological Museum of the Russian Academy of Sciences, Moscow, Russia

For the first time, the article provides a detailed description of the 25 m thick Mazanka
village Cretaceous-Eocene section, and its stratigraphic subdivision. Comparison with the outcrops
of the Zuya quarry and the Bodrak river basin, facies analysis and reconstruction of sedimentation
environments have been carried out to clarify the geological history of the Simferopol uplift.

It is shown that, in the Valanginian-Early Hauterivian, silty and sandy deltaic deposits of the
sedimentation regressive phase were concordantly overlapped by a transgressive sequence,
formed (from bottom to top) by coastal shallows sandy and conglomerate sediments, interlayering
middle ramp clayey silts and sands, and outer ramp clay. Localized above unconformity is not
presented by rock for at least 70 Ma interval, from the Early Hauterivian to the Late Ypresian. The
Upper Ypresian sediments, dated by foraminifera, overlap with ravinement the Lower Hauterivian
clays, altered by the processes of subaerial soil formation. The Ypresian lower part is formed by
the transgressive lag fine-grained glauconite-quartz sandstones, accumulated near the coast.
From this level, the complex of large benthic foraminifera, typical of the SBZ 10 (Upper Ypresian),
was established. Sandy marls with boulders and pebbles of nummulitic limestones lies above, they
were formed in a highly dynamic sea shallows environment. The topmost nummulitic limestones
(floatstones) present accumulations of large bentic foraminifera’s shells, moved to the shallows by
sea waves.

We conclude that in the Late Ypresian nummulitic shoal did not form a barrier for waves,
and was separated from the Simferopol island land by highly dynamic coastal shallows, completely
flooded only at the end of the Ypresian.
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Conodonts and the lower Kasimovian boundary in the Moscow Basin
(Russia)

Natalia V. Goreva
Geological Institute, Russian Academy of Sciences Moscow, Russia; n.v.goreva@mail.ru

The problems of definition and global correlation of the Moscovian/Kasimovian boundary is
still uncertain and a biostratigraphic marker and GSSP for it have not yet been designated. Several
conodont species are proposed and discussed of the Task Groupe to be a potential index for the
boundary definition: (1) FAD Idiognthodus sagittlis Kozitskaya 1978 or I. turbatus Rosscow and
Barrick 2009 (Villa and Task Group, 2008; Ueno and Task Group, 2017); (2) FAD I. heckeli as the
level of the development of a complete, continuous eccentric groove in species of Idiognathodus
was proposed by and S. Rosscoe and J. Barrick (2013); (3) FAD Swadelina subexcelsa Alekseev
and Goreva 2001 (Makhlina et al., 2001; Sungatullina, Davydov, 2015; Sungatullina, 2017). This
level is to retain the base of the Kasimovian near its traditional boundary at the base of the
Krevyakinian Regional Substage in the Moscow Basin. Distribution of the potential conodont
markers and clarifies the position of these levels will be done in the reference sections in the type
area of the Kasimovian in the Moscow Basin — Afanasivo, Domodedovo, Turaevo (Myachkovo)
sections and Perkhurovo well. At the type area of the base of the Krevyakinian Substage of the
Kasimovian corresponding to a gap and a very prominent regression is marked by a significant
renewal of the taxonomic composition of the conodont assemblage. It relates to a complete
disappearance of the species of the genus Neognathodus and predominance of the genus
Swadelina. Sw. subexcelsa appears and immediately becomes dominant from the base of the
Suvorovo Fm, the lower formation of the Krevyakinian.

Idiogbathodus heckeli and I. turbatus in the Moscow Basin appear approximately at the
middle of the Neverovo Fm. of the Khamovnikian Substage. The ICCS Task Group has agreed that
the FAD of the conodont Idiognathodus heckeli (similar forms are I. turbatus and I. sagittalis) at the
level close to the appearance of advanced fusulinid species of the genus Montiparus is a suitable
marker for the boundary level definition, but in the type area of the Kasimovian Stage both events
coincide with the middle of the Khamovnikian Substage, i.e. 1.5 substages higher than the
traditional boundary of the Kasimovian Stage. Nevertheless, the presence of relatively numerous
Id. heckeli and I. turbatus at the Moscow Basin and Oka-Tsna Swell suggests a wide geographical
distribution for this species and the possibility of a more precise correlation Russian sections with
sections of the US Midcontinent and South China, but this level does not define the boundary of
the Kasimovian.

The traditional lower boundary of the Kasimovian in the type area coincides with a level of
the appearance of the Swadelina subexcelsa. This species was identified also at the other regions
(Fig.1): Volga region (Sungatulina, 2002), South Urals (Alekseev et al., 2002; Sungatulina, 2017),
Donets Basin (Nemyrovska, 2017), South China (Hu, Qu, 2019). So, Sw. subexcelsa traced across
large distances, including different countries and continents and could be regarded as a good
marker for Moscovian/Kasimovian boundary, unfortunately, an ancestor for this species has not yet
been identified. Swadelina einori (Hu, Qu 2017; Hu et al., 2019) or Idiognathodus podolskensis
Goreva (Sungatullina, 2017) were proposed as probably ancestor to Sw. subexcelsa, but this
proposition needs further study.
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MOSCOW BASIN SOUTH URALS DONETS BASIN SOUTH CHINA
Afanasievo Section Dalnyi Yulkas Kalinovo, N3 Luodian

(Alekseev et al., 2002) (Nemirovska, 2017) (Hu and Qi, 2017)

(Makhlina et al., 2001)

Fig.1. Swadelina subexcelsa Alekseev et Goreva 2001 from different regions.
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Genesis of the stromatactis and zebra structure in the Famennian
carbonate deposits of the Orenburg arch-shaped uplift

Valery M. Gorozhanin, Nuriya S. Sagdeeva
Institute of Geology — Subdivision of the Ufa Federal Research Centre of the Russian Academy of Sciences,
Ufa, Russia; sag-nyrija@mail.ru

Zebra textures and stromataceis are described in the core material of the Uranskaya area
in the south-eastern part of the Orenburg arc-shaped uplift in the Famennian deposits; they are
manifested in fenestral limestones of probable microbial genesis in the form of subhorizontal thin
veins of zonal structure consisting of radially radiating UV-containing calcite. The total power
reaches 10 m with rare small breaks. Alternating layers of dark microcrystalline limestone and
layers of white calcite up to a centimeter thick form characteristic stripes in the rock, similar to the
texture of a zebra. In accordance with the type of stromatactis, individual large voids in the
fenestrel are also filled.

The genesis of the stromatactis structure is associated with various processes. The
observations made on the stone material of the Uranskaya area allow us to clarify the genesis of
these problematic formations. From our point of view, their formation is associated with
synsedimentation deformations of layers consisting of fine-grained carbonate material of
presumably microbial origin. Deformations of thin carbonate layers were probably possible if the
carbonate sediment was held together by a flexible frame. Most likely, the puffs were bacterial
mats consisting of calcium — fixing bacteria-calcimicrobes. The remains of calcimicrobes are
observed microscopically. The empty space formed as a result of crumpling or tearing off the
carpet was crystallized by hexagonal calcite. The same process took place in large fenestras. Due
to the abundance of bacteria that make up the mat, the first generation of calcite captured organic
matter during crystallization, resulting in its brownish-brown variety-calcite containing HC, the
second phase of the sixth calcite is formed by a white, inorganic variety.

Thus, puffs consisting of a pelitomorphic fine-grained carbonate material can be diagnosed
as a bacterial mat, the carbonation of which occurred due to calcimicrobial bacteria.

In the Famennian deposits of the Uranskaya area, the entire complex of rocks —
stromatolites, oncolites, flat-stone breccias, fenestral limestones-indicates a tidal environment of
carbonate shallow water. Thus, the genesis of the textures of stromatactis or zebra is interrelated
with the microbial activity of bacterial mats, respectively, in the conditions of the tidal zone of
shallow water.
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The microfacies of the Tulian Horizon (Visean, Lower Carboniferous)
of the Sikaza Section, Southern Urals

Elena N. Gorozhanina, Elena Yu. Bashlykova, Elena I. Kulagina
Institute of geology, Ufa Federal Research Centre, Russian Academy of Sciences, Ufa, Russia;
gorozhanin@ufaras.ru; duss_06@mail.ru; kulagina@ufaras.ru

The Carboniferous deposits of the «Sikaza» section in the west of the Southern Urals are of
great geological significance and are included in the list of particularly significant objects of the
Toratau geopark of the Republic of Bashkortostan. The purpose of this article is the lithofacial
characterization of carbonate deposits of the Tula horizon of the Visean Stage in the section
«Sikaza 2» near the Sikasya River. This article is based on samples from the collection of the
Museum of Geology and Minerals of the Republic of Bashkortostan, Ufa. The main method used is
the method of microfacial analysis of carbonate rocks in sections. During micro-description of
limestone the classification after R. Dunham is used. Based on the study of textural and structural
features and the composition of faunal remains in the Tula sediments of the «Sikaza» section, 5
microfacies (mf) of limestones formed under open shelf conditions were identified. A detailed
description of them has been made.

Compiled from the materials after Z.A. Sinitsyna, I.I. Sinitsyn (1975), according to which the
numbering of the layers is given. Sample numbers are based on stock reports.

Microfacies are:

1 — bioclast-crinoid packstones (mfl);

2 — bioclast-foraminiferous packstones (mf2);

3 — polybioclast packstones (mf3);

4 — peloid-foraminiferous grainstones (mf4);

5 — bioclast — foraminiferous grainstones (mf5).

The sequence of microfacies indicates the alternation of sediments of currents and waves
at the beginning of the Tula time and the gradual shallowing and formation of shallow shelf
conditions towards its end.
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Permian Kapp Starostin Formation (Spitsbergen): unresolved issues
of age and correlation

Tatjana A. Grunt
Laboratory-studio “Living Earth”, Moscow, Russia; t.grunt@mail.ru

The Kapp Starostin Formation (Fm.) is the uppermost stratigraphic unit of the Permian
strata on Svalbard, whose age is still debatable. The Voringen Member (Mb.), up to 40 m thick,
representing its lowermost subdivision, is firmly considered to be Late Artinskian—Early Kungurian
based on the presence of a warm-water conodont assemblage discovered at its basal layers. This
complex contains Sweetognathus whitei, marking the lower boundary of the Artinskian Stage,
Neostreptognathodus pequopensis characteristic for its upper part; the appearance of N. pnevi
corresponds to the lower boundary of the Kungurian Stage in the terms of International Standard
(i.e., the base of the Sarana Horizon in the East European scale). The joint finding the index-
species of three conodont zones indicates that this assemblage is most likely mixed and reworked.
The boreal brachiopod assemblage from the Voringen Mb. includes about 30 species, some of
which are of wide stratigraphic distribution, but some others definitely similar to the brachiopods
from the Sabina Bay and Assistance Fm. in the Sverdrup Basin, as well as from the Mallemuk
Mountain Group in NE Greenland.

The Sverdrup Basin biogeographically and territorially during the Permian period was very
close to Spitsbergen. The Kungurian Trappers Cove Fm. containing N. pnevi, was separated from
the overlying Sabine Bay Fm. by an interruption in sedimentation. The stratotype of Sabine Bay
Fm. contains highly developed ammonoid genus Epijuresanites, indicates the most possible
correlation to the Ufimian Stage in the terms of the East European scale. The Ufimian Stage
corresponds to the uppermost part of the Kungurian of International Standard. The overlying
Assistance Fm. containing characteristic Voringen brachiopods accompanied by the ammonoids
Sverdrupites and Daubichites, indicating their affiliation to the Roadin (=Kazanian) Stage.

A comparative biostratigraphic review of some similar brachiopod assemblages yield a Late
Kungurian (Ufimian) age for the Voringen Mb. instead of Late Artinskian—Kungurian based on
conodont determinations. The Late Artinskian dating for the Voringen Mb. excluded.

The age of the upper part of the Kapp Starostin Fm. as indicated by conodonts is in great
disparity with other fossils. Conodonts Mesogondolella idahoensis date the horizon in these layers
as Late Kungurian. However, brachiopods Haydenella wilczeki and Pterospirifer alatus from the
same layers (Hovtinden Mb.) suggest a robust correlation with the upper part of the Martinia-
limestone containing ammonoid Cyclolobus in East Greenland, marking the Wuchiapingian
(=Dzoulfian) Stage.
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Chondrichthyan assemblages from the Middle - Upper Devonian
of the Middle Urals, Russia
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The new assemblages of diverse chondricthyans occur in the Givetian — Famennian of six
sections in the Middle Urals: Pokrovskoe, Baronskaya, Sulem, Pershino, and Yokva (Sverdlovsk
Region), and Vilva (Perm Region).

The assemblage from the Upper varcus conodont zone (CZ) of the Pokrovskoe section
includes the teeth of Phoebodus fastigatus, Ph. sophiae. The fishes from the Upper disparilis CZ
are represented by teeth of Phoebodus curvatus, Ph. fastigatus, Ph. sophiae and Ph. sp.; scales of
“Ohiolepis”, protacrodontid, ctenacanthid, and hybodontid types. The assemblage of the norrisi CZ
contains the teeth of Phoebodus curvatus, Ph. fastigatus, Ph. latus and Ph. sp.; scales of
“Ohiolepis”, protacrodontid, ctenacanthid, and hybodontid types. The remains from the Upper
falsiovalis CZ include the teeth of Phoebodus fastigatus, Ph. latus and Ph. sp.; scales of
protacrodontid and ctenacanthid types.

The assemblage from the Frasnian Lower rhenana CZ of the Baronskaya section includes the
teeth of Phoebodus bifurcatus, Ph. curvatus, Ph. fastigatus, Ph. latus, Ph. sp., Diademodus sp., and
Protacodus sp.; scales of ctenacanthid type. The teeth of Phoebodus bifurcatus was found in the
linguiformis CZ, as well as the tooth of Cladodoides sp. — in the Famennian Middle triangularis CZ.

The teeth of Phoebodus bifurcatus and Ph. latus occur in the Lower rhenana CZ of the
Sulem section; the scales of ctenacanthid type — in the linguiformis CZ; teeth of Cladodoides sp.
and cladodontomorph — in the Lower triangularis CZ; the teeth of Wellerodus sp. and Cladodoides
sp — in the Upper triangularis CZ.

The tooth of Phoebodus curvatus is recorded in the Lower rhenana CZ of the Pershino section;
the teeth of Protacodus sp. and scales of ctenacanthid type — in the Lower triangularis CZ; the teeth of
Phoebodus typicus, Squatinactis sp., Protacodus sp., and Symmoriiformes indet.; scales of ctenacanthid
and protacrodontid types — in the the Middle — Upper triangularis CZ.

The tooth of Phoebodus sp. occurs in the Frasnian Upper rhenana CZ the Yokva section;
the teeth of Protacodus sp. - in the linguiformis CZ; the teeth of Thrinacodus ferox, Th. tranquillus,
Squatinactis caudispinatus, scales of ctenacanthid type — in the Famennian postera — Middle
expansa CZ interval; and the teeth of Thrinacodus ferox, Squatinactis caudispinatus — in the
Middle expansa — Middle praesulcata CZ.

The diverse chondricthyans were recorded in the Upper Frasnian, Lower Famennian of the
Vilva section. The remains from the Lower rhenana CZ includes the teeth of Phoebodus bifurcatus,
Ph. curvatus, Ph. fastigatus, Ph. latus, Wellerodus sp., Diademodus sp., Protacodus sp.,
Protacrodontidae indet. and stethacanthid; scales of ctenacanthid type. The tooth of Protacodus
sp., scales of ctenacanthid type occur in the Upper triangularis CZ. The fishes from the Lower
crepida CZ include the scales of ctenacanthid and hybodontid types. The tooth of cf. Cladodoides
sp. occurs in the Uppermost crepida CZ.

Diademodus and Wellerodus are reported in the Urals for the first time. The occurrence of
Phoebodus species in the Pokrovskoe section allows to update the boundary between the Phoebodus
sophiae and Ph. latus phoebodontid zones. Four phoebodontid zones, Ph. sophiae, Ph. latus, Ph.
bifurcatus, and Ph. typicus, can be traced in the sections of the Middle Urals.

The work was supported by the Russian Foundation for Basic Research, project no. 20-05-00445a.

23


mailto:IvanovA-Paleo@yandex.ru

Results of space remote sensing when searching for hydrocarbon
deposits in the Republic of Cameroon

Karim M. Karimov, Akhmad Allali Timur A. Vagapov, Marat A. Lonshakov
Kazan Federal University, Kazan, Russia; maratlonsh@gmail.com

The goal of the research work is to evaluate geothermal factors for prediction of
hydrocarbon deposits in the Republic of Cameroon using space remote thermovison sensing.
Researches are based on the thermovision tomography of the Earth's crust by processing the
spectral-zonal satellite images Terra-MODIS u Landsat-8 in the thermal infrared wavelength range.
Results of image interpretation are used for mapping thermal field and block-fault structures to
identify zones of fluid flows and accumulations which can be natural reservoirs of hydrocarbons.

Moreover, hypothesis of the formation of the Doula Basin are developed using complex
data consisting of thermovision tomography images, well logs and seismic interpretation results.
Additional tasks including the quality analysis of oil traps of some geological structures and
identification of discontinuous faults are also solved.
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Elasmobranch vertebrae from the Late Cretaceous of Saxony (Germany)
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The Elbe Valley in the surroundings of Dresden, Saxony (eastern Germany), in an area
between Meilken and the Czech border, is dominated by Late Cretaceous sandstones, calcareous
limestones, marls and marly limestones. These sediments were deposited during the late
Cenomanian to late Turonian in a narrow sea strait connecting the Bohemian Cretaceous Basin in
the southeast and the Boreal Sea in the northwest. These strata have yielded a rich fossil
assemblage, including trace fossils, plants, marine invertebrates and aquatic vertebrates. Fishes
are represented by rare coelacanth remains, diverse actinopterygian fossils, and abundant teeth,
coprolites, and rare spine fragments attributable to 19 chondrichthyan taxa.

In two centuries of collecting, several dozen isolated calcareous neoselachian vertebral
centra have been found, some of which were studied in detail and depicted in historical literature.
No descriptions and systematic interpretations of this material, however, were published after
1900, while the knowledge on fossil shark vertebrae has immensely increased since the 1990s.

We restudied all available collection material, documenting metric and morphological
features and reconstructing growth trajectories based on counts and measurements of the
concentric growth increments. Three distinct morphotypes could be tentatively discerned and
taxonomically interpreted. Size at birth, age and total length of the individuals have been estimated
based on published equations.

Morphotype 1 comprises large centra with concentric growth marks and no prominent radial
lamellae, a high diameter/length (d/l) ratio (3.4-3.6), and a birth mark diameter of 15-16.6 mm,
pointing to a birth size of 87—97 cm, and an adult size of 5 to 6 m. Based on literature, we assign
this morphotype to Cretoxyrhina, represented in Saxony by teeth of C. mantelli.

Morphotype 2 encompasses smaller vertebrae with a d/l ratio of 2.3-2.8 and numerous
radial lamellae perpendicular to the concentric growth rings. The birth size of the individuals is
estimated to 23-44 cm and the adult length to 89-332 cm. This morphotype is correlated with
Cretodus, documented in Saxony by teeth of C. semiplicatus.

Morphotype 3 describes one centrum with a d/I ratio of 3.3, well-visible cartilage wedges,
concentric and radial lamellae, and shorter radii of growth increments indicating slower growth
compared to morphotypes 1 and 2. The birth size is estimated to 95-98 cm and the adult length to
339-344 cm. It is tentatively interpreted as Ptychodus, known from Saxony by teeth of three
different species.

Our study demontstrates that morphometric criteria are usable for taxonomic interpretation
of isolated elasmobranch centra. Furthermore, it proves the possibility of a well-justified
morphological differentiation within a fossil assemblage.
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Magnetic investigations of Lake Bannoe (South Urals) sediments
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The work is devoted to the study of the magnetic parameters of the Bannoe Lake. The main
aim of this investigation is to identify the presence of magnetic minerals and recognize their origin:
cosmic, terrestrial (biogenic, volcanic etc.).

The object of research Lake Bannoe (53°35'48.13"N 58°37'47.28"E) is located in the
Southern Urals. The altitude of the lake is 434 m, the width is ~1.9 km, the length is ~4.2 km, and
the basin area is 36.3 km? The sediment section is represented by gray-blue clay with shell
fragments, dark green to gray-green silts. According the radiocarbon dating the lake is ~12.5
thousand years of age.

The magnetic susceptibility (MS) was measured for all (254) samples of the core #3 using
MFK-1A (AGICO). The obtained values of the MS were normalized by weight. Coercive
parameters of the core were obtained the J_meter coercive spectrometer. The magnetic hysteresis
parameters reflect the size of magnetic particles, the composition of the magnetic grains, and the
contribution of the para-, ferro-, and superparamagnetic components of the MS.

Measurements of magnetic susceptibility (MS), hysteresis parameters and thermomagnetic
analysis were carried out to determine changes in magnetic mineralogy and sedimentation
conditions. Thermomagnetic curves measured on Curie express balance, coercitive parameters on
J-coercivity spectrometer and magnetic susceptibility on multi-function kappabridge MFK1-FA
(AGICO). Thermomagnetic analysis is a major method for the diagnosis of ferromagnetic fraction
composition in rocks. Differential thermomagnetic analysis (DTMA) of all (254) samples of core #3
was carried out using a Curie express balance. Before measuring the dried sample was ground
and weighed. Temperature dependences of induced magnetization up to 800°C at a heating rate
of 100°C per minute in a constant magnetic field of 0.4 T were obtained. The curves of the first and
second heating allow to evaluate possible mineralogical transformations in a sample.

The integrated analysis of magnetic parameters made it possible to divide studied core for
several sections with different magnetic mineralogy and magnetic properties. Based on the data
obtained, conclusions were drawn about the nature of magnetic particles in the sediment.

This study was funded by grant of the President of the Russian Federation for state support
of young Russian scientists - candidates of sciences Ne MK-4100.2021.1.5. Part of the study was
funded with the subsidy allocated to the KFU in context of state assignment # 671-2020-0049.
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Currently, the leading role in the formation of pyrite deposits, both ancient and modern, is
given to hydrothermal-sedimentary processes. It is suggested that the early accumulation of ore
matter is associated with bottom hydrothermal facies. One of the signs of such conditions is the
mineralized remains of macro- and microbiota. However, the subsequent influence of
superimposed hydrothermal processes can lead to the erasure of the characteristic features of
fossils, which makes it difficult to recognize them. At the same time, microfossils are able to persist
longer than macro fauna remains. Therefore, their study is relevant.

At the pyrite deposits of Safyanovskoye and Yaman-Kasy (Ural), signs of the bottom
accumulation of ore matter were found. The complex of mineralized remains of benthic macro
fauna includes fossils of vestimentifer and polychaeta, bivalve mollusks, gastropods and
brachiopods without locks. We have studied framboidal pyrite and well-preserved
microconcretions, considered as a result of the vital activity of fossil microbial communities,
including thionic bacteria. Morphological features are distinguished, such as concentric layering
with a preserved fibrous (filamentous) structure inside the layers. The degree of preservation of
these formations is not always the same. There are microconcretions with visible concentric layers,
but without a distinct microstructure in the layers; with a layering noticeable in the marginal part of
the microconcretion, or concretions modified to the so-called "shadow structures". Using the
method of electron microscopy and energy-dispersion analysis, a number of variability of
morphological features due to secondary processes is shown.

The analysis of the electron paramagnetic resonance spectra of carbon-siliceous near-ore
rocks of the Safyanovskoye deposit showed the presence of two types of the Rog carbon signal
characteristic of plant (algae) and protein residues, and also that the organic matter was changed
under heating conditions not higher than 300 °C. Overall results of research methods applied allow
us to detect traces of the vital activity of microbial communities in the ore-bearing strata of
deposits, and to more correctly interpret the genesis of primary deposits.
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Permian ammonoids: results and prospects of Russian
paleontologists’s research
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Permian ammonoids are known at the different parts of the world. But studies of the
Russian and Soviet paleontologists during almost two centuries have been essential for the
development of Permian stratigraphy and evolutionary direction in paleontology of cephalopod.

Permian ammonoids played the leading role in the substantiation of all stages of the lower
series of the Permian (Cisuralian). The Artinskian Stage was first established at the end of the 19™
century by A.P. Karpinsky, the Sakmarian Stage in 1938, and the Asselian Stage in 1954, both by
V.E. Ruzhencev. The Carboniferous-Permian boundary was established and ratified based on
changes in assemblages of conodonts, ammonoids, and fusulinids. Its stratotype (GSSP) was
officially accepted in the Aidaralash Section (Kazakhstan), first proposed by V.E. Ruzhencev.

Permian ammonoids have been a subject of study since the recognition of the Permian
system; the first described Artinskian taxon was Goniatites orbignyanus Verneuil, 1845.

From the mid-19" to the first decades of 20" century was taking place the accumulation
and generalization of data, including the first attempts to study phylogenesis. It is associated with
such famous names as A.P. Karpinsky, P.l. Krotov, A.A. Chernov, T.M. Emelyantsev and others.
The first collections of Permian ammonoids came mainly from the South Urals, later they were
discovered in the Darvaz Range and in the Crimea.

In the middle of the 20" century, starting in the 1930s major progress was made, both in the
study of taxonomic diversity and in the classification of the collected data, V.E. Ruzhencev made a
huge contribution to the research of this group of fossils. At the same time, the foundations of onto-
phylogenetic studies of ammonoids were developed. The geography of the Permian ammonoid
sites has expanded, as reflected in the publication of numerous regional works with monographic
descriptions of the ammonoid faunas of the Northeast and Far East of Russia, as well as Central
Asia and Transcaucasia. In the 21" century Permian ammonoids were found in the Middle
Permian (Kazanian) of the Volga-Ural region.

Currently, Permian ammonoid studies are very diverse, and along with the description of
new taxa, reconstruction and analysis of the phylogenies and morphogenesis of taxa of family
rank, include multidisciplinary ecosystem, morpho-functional and biogeographical research.
Ammonoid biostratigraphy also remains in demand.
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Terminal Carboniferous of the lower reaches of the Lena River
(Northern Verkhoyanie, North-East of Russia): brachiopods and
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Victor I. Makoshin, Ruslan V. Kutygin
Diamond and Precious Metal Geology Institute, Siberian Branch, Russian Academy of Sciences, Yakutsk,
Russia; makoshin_89@mail.ru

The Kubalakh section is located on the right bank of the Lena River in its mouth part. It
contains the stratotypes of most of the Upper Paleozoic formations of the Ust-Lena facies basin
and has a long history of study. Almost all the Upper Paleozoic formations of the Ust-Lena basin
are characterized by ammonoids, which make it possible to determine the geological age of the
stratigraphic unit. An exception is the Kubalakh Formation, which is characterized mainly by
brachiopods. Researchers presented contradictory data on the Kubalakh brachiopod assemblages,
which belonged either to the Upper Carboniferous, or to the base of the Permian, or to the
boundary Carboniferous-Permian interval. This was one of the reasons for the exclusion of the
Kubalakh formation in 2002 from the Regional Stratigraphic Scheme of the Upper Paleozoic of the
Northern Verkhoyansk. To resolve the issue of the validity and age of the Kubalakh Formation, in
2010 and 2019, we studied in detail the stratotype section of the formation located in the area of
the Kubalakh Creek mouth. In the process of studying the stratotype, the lithological structure of
the section was clarified and new paleontological material represented by brachiopods was
collected.

The lower Kubalakh Subformation in the section is represented by monoclinal argillites,
various-grained siltstones, and fine-grained sandstones. In the subformation, the species
characterizing the Protoverkhoyanicus Zone have been identified: Jakutoproductus
protoverkhoyanicus Kaschirzew, Verchojania abramovi Makoshin, Verchojania cf. monstrosus
(Ganelin), Cancrinella? alazeica Zavodowsky, and Tornquistia kolymensis Afanasjeva. The
Jakutoproductus protoverkhoyanicus Zone belongs to the upper part of the Kygyltasian Regional
Stage (Gzhelian) of Verkhoyanie and earlier it was identified by us in the boundary Carboniferous-
Permian sections of the Kuranakh and Barajy facies basins. The Upper Kubalakh Subformation is
assigned to the Permian system (Asselian) by the presence of the Khorokytian taxa of Verkhoyanie
(Jakutoproductus verkhoyanicus Zone).

The Kubalakh Formation has peculiar lithological characteristic and paleontological
associations, different from the underlying and overlying sediments. This indicates the undoubted
validity of the Kubalakh Formation, which is of the Gzhelian-Asselian age (Protoverkhoyanicus
Zone and lower part of Verkhoyanicus Zone).
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Mineral composition of the Saki mud
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The history of Crimean resorts began with the Saki Lake's therapeutic mud. In the first half
of the 19th century, a mud resort was opened in Saki (Saki is a small town in the west part of
Crimea) for the first time in the world. The famous doctor Pirogov during the Russian-Turkish war
recommended procedures using mud to accelerate wound healing.

Practical therapeutic properties of Saki mud are determined by the content of biological
active components and unique chemical composition. According to X-ray phase analysis, the
composition of Lake Saki mud includes gypsum, halite, calcite, aragonite and bassanite. The
predominance of the sulfate-carbonate type of Saki mud with a high content of carbonates is
noted.

The mineral composition of the sample of Saki mud studied by X-ray diffractometry and
spectroscopy. Structural studies were performed on a Bruker D8 Advance X-ray diffractometere.
The elemental composition was determined using a Supermini 200 fluorescent wave dispersive
spectrometer (Rigaku).

The mineral composition of the Saki mud contains: 30.2% nontronite (Na,
Ca)o.3Fe2(Si,Al)4010(OH)2-H20, 26.9% gypsum CaS04-2H-0, 15.4% calcite CaCOs3, 12% calcium
sulfate hydrate Ca(S0O.)-(H20), 10.1% halite NaCl and 5.3% low-symmetric quartz SiO-.
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The Permian-Triassic (P-T) transition is regarded to be the most dramatic episode in
Phanerozoic history. It is marked by greatest global mass extinction, tectonic and volcanic activities
in many areas around the world. In some areas with non-marine deposition it corresponds to
obvious stratigraphic unconformity marked by abrupt lithology and facies change and confirmed
biostratigraphically. In other areas P-T boundary is gradual, confined to marine relatively
deepwater environments. However, there are areas such as Eastern European platform where it
remains uncertain and controversial because of lack of biostratigraphic data. The Barents Sea
always attracted much interest of researchers because of it's location between such areas.

Current study focused on correlation and characterization of P-T transition was carried out
within the projects of RN-Shelf-Arctic LLC and RN-Exploration LLC and based on regional and
composite seismic lines, local 3D and well data in nearshore zones, provided by Russian and
Norwegian companies. Combination of regional projects from Russian and Norvegian sectors,
unique data base and application of sequence stratigraphy technics provided new approach to the
correlation and interpretation of P-T boundary across Barens Sea and adjacent areas.

Seismic crossections from Pechora sea to Norwegian shelf reveal several types of P-T
transition. Very distinct sequence boundary (SB) marked by toplap and obvious erosional
truncation of the layers confined to P-T boundary is identified in southern part of the Barents Sea
(Pechora Sea). Basing on biostratigraphic data in wells it corresponds to the boundary between
Kazanian-Tatarian and Induan stages and very often is characterized by abrupt change in
petrographic and facies composition. It is regarded as «eastern» erosional type of P-T transition.
3D seismics in the coastal zone reveals excellent view of alluvial valley at the base of Triassic.

Central the Barents Sea represents «central overcompensated» relatively conformable
transition with additional Lower Triassic interval. It displays thick chaotic section of mass transport
deposits (?), accumulated from significantly eroded shelf and corresponds to the time of this
erosion between the Permian and the Triassic. Only above this chaotic interval downlapping
clinoforms both from the East and the West appear.

Westward in the direction of Norwegian sector of the Barents Sea the “transition” zone is
represented by condensed section, corresponds to relatively deep water paleoenvironments and
could be regarded as «western condensed» type of P-T transition. Well data in Norwegian sector
provide information about Kazanian-Tatarian to Induan age and outer to inner shelf marine facies
in transition section.

It should be mentioned that Triassic section especially in the central part of the sea is
strongly disturbed by igneous sills.
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This contribution presents the first detailed evidence for Permian and Early Triassic
ichnofossils of the Southern Verkhoyanye region. The aim of the work is to discuss the possibility
of using ichnofossils for reconstruction of terrigenous sedimentation environments at high latitudes,
including those related to the events of the End-Permian Mass Extinction.

The results are based on ichnofacial and ichnotextural analyses of about 600 samples
collected in 2019 from the Tiryakh-Kobyuma section.

We found that Permian and Triassic deposits of the studied section contain numerous
ichnofossils attributed to 11 ichnogenera. Four ichnoassemblages have been identified, which are
referred to two ichnofacies — Zoophycos and Skolithos.

The Zoophycos ichnofacies includes two ichnoassemblages: Helmintopsis—Phycosiphon—
Zoophycos and the depleted Helmintopsis—Phycosiphon assemblage. This ichnofacies is confined
to well-sorted substrates formed in calm, relatively deep-water shelf environments, below storm
wave base, with reduced oxygen content.

The Skolithos ichnofacies includes two ichnoassemblages: Arenicolites—Skolithos and
Diplocraterion—Arenicolites, and is characteristic of coastal environments with active
hydrodynamics and large influx of clastic and organic material.

The ichnofacies alternate across the section, reflecting sedimentological changes during
accumulation.

The sediments of the lower part of the Nekuchan Formation, corresponding to the End-
Permian Mass Extinction event, accumulated under calm conditions of a relatively deep shelf. This
interval is characterized by the Zoophycos ichnofacies with a depleted Helmintopsis—Phycosiphon
ichnoassemblage. The depletion of the ichnoassemblage and the absence of benthic fossils in this
part of the section may be caused by anoxic conditions at the basin bottom.

The obtained reconstruction of the Permian and Early Triassic environments is in good
agreement with the results of previous studies based on sedimentological and biofacial data.
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This contribution investigates the depositionary condition of Devonian sediments within the
Southern Tatarian Dome of the Volga-Ural oil and gas province. The study is based on the
ichnofacial and ichnotextural analysis of samples selected from 12 Pashiyan and Timanian drill
cores and documented lithologically, palaeontologically and palinologically.

The Southern Tatarian Dome (STD) is a first-order tectonic positive structure within the
Volga-Ural province. It involves sedimentary successions of the Upper Palaeozoic and controls the
unique Romashkino oil field as well as a number of further significant oil fields.

According to palaeogeographic reconstructions (Golonka, 2002, 2020; Torsvik and Cocks,
2017), the present-day Volga-Ural province was located in the equatorial part of the north-
easternmost Laurasia during the Devonian (Fig.1). The passive continent margin, facing the Ural
Ocean, was aligned along the equator. This position led to the development of sublatitudinal facies
belts (including reef belts, extending for up to 2500 km) (Antoshkina, Kénigshof 2008).

390 Ma Middle Devonian = == /;/ ‘ \\\\\1 S
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Fig. 1. Palaeogeography of the Middle Devonian (390 Ma) and location (red arrow and red dotted oval) of
Volga-Ural area. Terranes and continents: NC, North China; SC, South China; T, Tarim. Oceans and Island
Arcs: Mg, Magnitigorsk Arc; Mo, Mongol—- Okhotsk Ocean; Tu, Turkestan Ocean; UO, Ural Ocean. Maps
based on Golonka (2002, 2020), Torsvik and Cocks (2017), Scotese (http://www.scotese.com/earth.htm)
and Blakey (https://deeptimemaps.com)

The stratigraphic interval of the Pashyian and Timanian Regional Stages comprises the
Middle/Upper Devonian boundary and encompasses deposits whose formation correlates with two
global transgressions.
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Deposition of the Pashyian horizon can be related to the Taghanic onlap in the second half
of the Givetian (Johnson, 1970). Accumulation of the Timanian horizon sediments can be related to
the Early Frasnian transgression.

Palaeotemperature calculations based on conodont phosphate (Joachimsky et al., 2009)
indicate high (up to 30 °C) tropical ocean water temperatures at the beginning of Early Devonian
(Lochkovian) and in the second half of the Frasnian and Famennian.

The second half of the Early Devonian and the Middle Devonian (405-385 Myr), in contrast,
were characterized by cool climatic conditions (Joachimsky et al., 2009).

Within the Southern Tatarian Dome, the Pashyian and Timanian Regional Stages complete
the succession of the so-called Devonian siliciclastic complex. This complex is characterized by a
distinct rhythmicity caused by the Givetian—Frasnian marine transgression (Danilova, 2008;
Fortunatova et al., 2013). According to the Russian Interdepartmental Stratigraphic Committee’s
scheme (Postanovleniya..., 2008), the base of the Frasnian probably coincides with the base of the
Upper Timanian Regional Stage. The authors, following Fortunatova et al. (2013) accept the
Givetian/Frasnian boundary as the base of the Timanian Regional Stage, which is approximately
comparable with the beginning of the marine transgressive cycle.

The Timanian Regional Stage is represented within the STD by a succession of carbonates
and terrigenous rocks. Conventionally, the Timanian deposits begin with the Upper Limestone
marker bed, concordantly overlying the Pashyian sediments; this is overlain by units of claystones
with siltstone and sandstone interbeds.

Only clastic sediments — sandstones, siltstones and mudstones — form the succession of
the Pashyian Regional Stage within the STD.

Deposits of the Timanian Regional Stage are characterized by a variety of ichnofossils and
a high bioturbation index. Bioturbation destructs the original sediment stratification and primary
structures. The degree of bioturbation of the Timanian rocks varies from 60 to 100%.

The highest diversity of trace fossils occurs in the thinly interbedded mudstones and
sandstones. Here they are represented by the Skolithos ichnofacies. Vertical spiral Spirophyton
burrows (element of Zoophycos ichnofacies) are found in marine sandstones.

Skolithos ichnofacies is confined to coastal-marine settings, foreshore to upper and middle
shoreface environments of wave-dominated shorelines (Buatois, Mangano, 2011).

Zoophycos ichnofacies is indicative of offshore, relatively deep-water conditions far from the
shoreline below storm wave base.

Pashyian sediments vary in their development among drill cores between shallow-water
and deep-water facies. In shallow-water sediments, bioturbation is rarely observed, mainly in
intervals of interbedding sandy and clayey rocks. Deep-water sediments are often heavily
bioturbated. Increased reservoir properties are typical for sediments of the shallow-water facies.
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The Cretaceous oil- and gas-prone terrigenous successions of West Siberian Basin are
characterized by a complex lithofacies composition, the recognition of which affects the success of
prospecting and exploration and exploitation works.

The purpose of this study was the lithofacies reconstruction of terrigenous rocks of the
Pokurskaya Formation of the Cenomanian age at one of the gas condensate fields in the north of
West Siberia. The main tasks included analyzing the electrical logs of six wells along the sub-
latitudinal profile of the field and modeling the profile in terms of signatures of electrometric facies
and sequences.

The investigated section is represented by a complex alternation of shallow-sea
sandstones, siltstones and mudstones with a total thickness of ~ 200 m, clearly distinguished on
electric log curves.

The methodological basis for recognizing facies was the nature of the spontaneous
potential in terrigenous sediments and the Muromtsev’'s modernized classification of electrometric
facies by aSP changes.

As a result, the lithostratigraphy heterogeneity of the section was estimated by using the
coefficients of the relative number and the thickness of layers with the size of clastic grains
corresponding to low and medium-high paleohydrodynamic levels. The obtained estimate
corresponds to the regional trend in the evolution of sedimentation.

Four major types of electrometric lithofacies (Foreshore, Regressive Shoreface,
Transgressive Shoreface, and Discontinuous Currents) were recognized by examining the log
curves. They form parasequences that compose four sequences of 0.3-0.5 Ma (4rd order) with
different number of surfaces and stacking elements. The studied logged section demonstrated the
stacking of parasequences as result in 3rd order progradation with a significant component of
aggradation in accordance with stratigraphic trend in the Cenomanian, where the normal
regressive shoreline trajectory of successive parasequences is predictable.

The results contribute to development of ideas on terrigenous reservoir patterns and facies
modeling in petroleum basins.
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New localities of the Early Triassic terrestrial vertebrates of the upper
part of Luza River (Komi Republic, Russia)

Boris I. Morkovin?, Justyna Slowiak?, Andrey V. Podlesnov?, Igor V. Morkovin3

1Borissiak Paleontological Institute, Russian Academy of Sciences, Moscow, Russia; prodeo27 @yandex.ru
’Department of Evolutionary Paleobiology, Institute of Paleobiology, Polish Academy of Sciences,
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3Independent researcher, Moscow, Russia

The studied area is placed to the East of the Moscow syneclise, the largest negative
platform structure of the East European Platform.

Mainly continental deposits were accumulated here during the Early Triassic.

The sequence of the Lower Triassic deposits is visible in numerous outcrops located along
the right riverside of the Luza river from the district center of Obyachevo to the Onmes village.
Currently, the Lower Triassic Formations known from the studied place are subdivided into the
Sludkian, Ust-Mylian, Fedorovskian and Gamskian Formations (Lozovskiy et al. 2011).

First informations about the findings of terrestrial vertebrates in the mottled sediments of the
Luza river basin were reported by geologists L.I. Lutugin and V.G. Khimenkov. The presented
paleontological materials allowed N.N. Yakovlev to establish the Triassic age of the enclosing rocks
for the first time.

Between 1930 and 1960, the stratigraphy of the localities with terrestrial vertebrate fossils
were studied by ILLA. Efremov, M.F. Kuzmin, O. A. Sointsev, and others. Up to the 60's, the
geological work was not performed in the studied area. More detailed description of the Lower
Triassic stratigraphy with description of the new paleontological findings was reported in the later
60's. In this regard, K.K. Vollosovich, A.N. Nochkin, as well as the authors of thematic works (G.l.
Blom, V.R. Lozovsky, M.A. Shishkin, V.G. Ochev and V.I. Rozanov, M.G. Minikh, A.V. Minikh and
others) that became the basis for the stratigraphic interpretations of the Lower Triassic Formations.

Later, the study of the Lower Triassic deposits in the Luza riverside was provided by I.V.
Morkovin (1999) in several new localities classified to the Vetlugian and Yarenskian parts of the
record. The Skoba (Mikush) locality is unigue among similar in age Formations of the Lower
Triassic sediments of the East European Platform (Morkovin and Novikov 2000).

A significant impact had the publication of S.N. Mityakov et al. (2013) of the geological map
of the Russian Federation in scale 1. 200,000, Mezenskaya series, sheet R-39-XXXII
(Obyachevo).

In the period from 2016 to 2021 the field studies of the Lower Triassic deposits in the
Southwestern part of the Komi Republic, Luza's river head and its tributaries were continued under
the leadership of B.l. Morkovin (Paleontological Institute of the Russian Academy of Sciences).
During the field work, supported by the RFBR project (No. 20-05-0009), new data about the
biostratigraphy and taphonomy of the Lower Triassic deposites were obtained in previously known
localities and three new localities with terrestrial vertebrate fossils were discovered.

All the new localities reported show the same structure and are limited to mainly of sandy
lenses in variegated clays. Despite the general similarity, the localities occupy different
stratigraphic position and contain various faunal assemblages that can be distinguished to three
stratigraphic horizons: the Sludkian, the Ust-Mylian of the Vetlugian Superhorizon, and the
Fedorovskian horizon of the Yarenskian Superhorizon.

Each of the new localities, although the general similarities of the structure, shows
distinctive specificity, due to the facies differences. So, e.g., the Piclachol area (PIN col. 5833),
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located 5 km from the Veldoria village, has one bone-bed level, probably associated with the basin
facies of the Fedorovskian horizon. It is evidenced by the abundance of fish remains, i.e., subtle
features of the structure on the fragmentary skulls. The Yuzpoziu locality (PIN col. 5835), placed 7
km from the Onmes village, is characterized by the presence of two bone-bed levels. The lower
level is characterized by clay facies indicating low-energy environment, with bone-bed sandy
nodules characterizing the Upper Vetlugian Superhorizon. The upper level is characterized by
sandy lens among the alluvial facies of the Fedorovskian horizon. A similar two-level structure is
present in the Oshkayol area (PIN col. 5834), located 11 km from the Onmes village. The main
difference in the latter is the abundance of reptile fauna in the alluvial facies, both at the lower
Upper Vetlugian and Upper Yarenskian horizon.

Thanks to a lot of filed work, numerous specimens of fossil terrestrial vertebrates and fish
remains were obtained. Most of the findings are identified as belonging to temnospondyls
labyrinthodonts (Vladlenosaurus alexeyevi, Wetlugasaurus sp., Parotosuchus sp.). The remains of
reptiles (Microcnemus sp., Tichvinskia sp.), Bystrowianids reptiliomorphs (Vyushkoviana sp.) and
fishes (Gnathoriza lozovskii, Gnathoriza sp., Ceratodus sp.) were also identified.

A particular attention is required to the discovery of complete skulls of procolophonids in
articulation with the lower jaws. They are initially identified as Tichvinskia sp. The well-preserved
skulls are relatively large in size, up to 4.5 cm. For the first time fulll skulls of procolophonids in the
studied area are reported, previously only their fragmentary remains were known from there.

The new localities are also interesting due to the stratigraphic distribution of the Lower
Triassic deposits of the Luza’s river head. Earlier, the researchers (Mityakov S.N. et al. 2013)
reported more ancient deposits close to the Onmes village of the Rybinskian horizon of the
Shilikhian Formation. The presence of such deposites is not confirmed by our new studies, which
indicate a wider distribution of the deposits of the Upper Vetlugian and Yarenskian Superhorizons
in this area.
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Paleosols from the Upper Kazanian red beds of Sentyak section:
preliminary results

Fedor A. Mouraviev, Vladimir V. Silantiev, Tatiana V. Kropotova
Kazan Federal University, Kazan, Russia; fedor.mouraviev@yandex.ru

The section of the Kazanian near the village of Sentyak is the reference section for the
Lower Kama region. The Upper Kazanian in this area is composed entirely of red-bed rocks
containing non-marine fossils. This work presents the first results of the study of Upper Kazanian
paleosols of this section. The study methods included field description, analysis of carbonate
content of soils, optical microscopy, scanning electron microscopy (SEM) and X-ray diffraction.

The paleosols in this section are mainly confined to the middle part of Upper Kazanian
within the 40-m interval. The host rocks are siltstones, clayey siltstones, and silty sandstones; often
paleosols are overlain by thick-bedded lacustrine-palustrine limestones with ostracod fauna and
root imprints. Prevailing soil orders in the section are (calcic) Protosols and calcic Argillisols, the
thickness of soil profiles does not exceed 1.2 m. The topsoil (A horizon) of soil profiles is commonly
eroded; the stage of development of paleosols is weak to moderate, the most developed paleosols
include Bk and Bw (Bt) horizons.

The main pedofeatures of paleosols under study are drab-yellow root traces, angular blocky
peds with illuvial clay cutans on their surfaces and carbonate nodules up to 2-3 cm in size.
Redoximorphic features are poorly expressed and are represented by a yellowish mottles on a
reddish-brown soil background. The carbonate content of paleosols ranges from 8 to 30 %, on
average 15-17 %. The mineralogy of siliciclastics is represented by quartz, siliceous rocks, and, to
a lesser degree, feldspars and mica, the clay fraction is represented by chlorite, muscovite,
smectite and kaolinite. The pedogenic nodules consist of calcimicrite, with typical alpha-fabric
micromorphology. SEM studies revealed the frequent presence of microbial films and fungal
mycelium both in the silty-clayey mass and in the carbonate nodules of paleosols.

In general, compared with the previously studied Urzhumian paleosols of the reference
sections of Kazan Volga region, the Upper Kazan paleosols of the Sentyak section are less mature
and more automorphic, there are no stacked paleosols and calcretes. The presence of kaolinite in
the clay fraction of paleosols may indicate a more humid climate during Kazanian.
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A fertile branch of Lepidodendron obovatum Sternberg from the Lower
Carboniferous (Visean) deposits of the Kaluga region, Russia

Serge V. Naugolnykh?, Olga A. Kokina
1Geological Institute of Russian Academy of Sciences, Moscow, Russia; naugolnykh@list.ru

The fertile specimen of a lepidodendrid branch was found in the shallow-water marine
deposits outcropped in the famous Ferzikovo section, Kaluga region. This uncommon find adds
new details on possible organization of fertile shoots/branches of early Carboniferous
lepidodendrids of Russia. A single although well-preserved specimen, which is a subject of the
present report, represents a considerable part of the lepidodendrid branch with a cone preserved
near the branch presumably in the natural connection/attachment to this branch. The mode of
preservation is an imprint with a small amount of coalified plant tissues, which are not good enough
for maceration.

The plant fossil, which is in the scope of the present study, is a representative fragment of
long branch/stem of typical lepidodendrid morphology. The length of the branch fragment is 18 cm,
the width is 2 cm. Although the branch was somewhat diagenetically deformed (compressed and
flatten), we can suppose that the original shape of the branch was more or less subcylindrical.

The branch surface is covered by distinct leaf cushions of rhombic shape. Average size of
the leaf cushions is 5 mm long and 4.5 mm wide, so the shape of the leaf cushion is more or less
isometric or short-prolonged. The most well-preserved leaf cushions demonstrate medial
prolonged rib (“keel”’) and a leaf scar disposed just above this rib or keel. Morphology of the leaf
cushions is very similar to morphology of the wide-spread lepidodendrid species Lepidodendron
obovatum Sternberg. Some of the leaf cushions, which are observed in lateral areas of the branch,
show distinct acute apical appendages, which can be interpreted as partly preserved leaves
(phylloids). The phylloids are relatively short, of subtriangular shape, scale-like.

A stalked well-visible cone-like structure is preserved just near the branch. Overall gross
morphology of the cone-like structure left no doubts that it is a lepidodendrid cone (strobilus). The
place of possible attachment of the cone stalk to the branch initially was covered by sediment (Fig.
1, A), but after careful preparation it was discovered that the stalk was attached directly to the
branch. Moreover, careful study of the branch surface allowed to find two more scars of lateral
attachment of some appendages, most probably, also cones of the same type.

The cone is of subcylindrical shape, although diagenetically flatten, with more or less
obtuse stalked base and acute apex. The length of the cone is 70 mm, the maximal width is 17
mm. The maximal width of the cone is disposed near the cone basis in the lower one/third part of
the cone. The cone consists of the numerous long and narrow sporophylls with needle-like apical
segment. An average length of the apical segment is about 20 mm, the maximal width of the apical
segment varies from 1.5 to 2 mm. Some of the sporangia are visible in axial area of the cone. The
sporangia are of ovoid to round shape, about 2 mm in diameter. No spores were found inside the
sporangia. Thus, each sporophyll consists of fertile proximal part with adaxially disposed
sporangium, and distal sterile segment with the basis of 1.5 mm wide and acute apex. Sprophylls
form unclear parastichi on the cone axis. The cone stalk is 11 mm long and 2 mm wide, arc-like
curved.
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Fig. 1. Fertile branch of Lepidodendron obovatum Sternberg, the fossil (A) and interpretative line-
tracing (B). The Ferzikovo section, Kaluga region; Lower Carboniferous, Visean. Scale bar is 1 cm.

General shape of the cone altogether with the position of the one beat the fertile branch
point to the possible pendant pattern of the cone attachment when the parent plant was alive.
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Evidence of sexual dimorphism in smooth Permian ostracods

Maria A. Naumcheva
Borissiak Paleontological Institute of Russian Academic of Science, Moscow, Russia; paleomasha@mail.ru

The Staroe Slukino section (Vladimir region, Upper Permian) contains a lot of remains of
freshwater ostracods. The most diverse community is in the bed 11, outcrop 1533. We found there
a very variety association of subtriangle shells which was identified as species Suchonella clivosa
Mishina, 1980. However, the big variety of the shells forces us to make sure that all of them could
be belong to the same species. In this research, we aimed to understand the structure of the
association (is it homogeneous or not) and to clear the reasons for such variance.

We choose 97 specimens with the best preservation and took photos of them from the left
side by the Scanning Electron Microscope (TESCAN VEGA-II XMU). We evaluated shape changes
using the Morphomatica software. This program superimposes digitized outlines of shells (tpsDig
program was used for the shell digitizing) and calculates the area of non-coincident parts. As a
result, we have a matrix of similarity of the shell shapes. In addition, we measured each specimen
by the method of right triangles (Naumcheva, 2019) to identify the morphological traits which
distinguish the specimens.

Cluster analysis (k-means) of the matrix showed that the association contains two clusters.
The shells from the cluster 1 (C1) in comparison with those from the cluster 2 (C2) have the bigger
height, the anterodorsal arc is steeper, the posterodorsal arc is lower, the posteroventral arc is
more convex, the anterior point of maximum curvature is lower, and the ventral concavity is longer
and deeper.

The clusters have morphological differences, but these are not so significant to separate
the specimens into two different species. We believe the clusters show interspecies variability. The
clusters are not connected with the size of the shells. Therefore, we can exclude an ontogenetic
explanation. All specimens occur from one bed and one sample, so we suppose that the entire
association existed in a similar environmental condition. Based on that assumption, we exclude
ecological variability as an explanation. Most likely, the clusters reflect sex dimorphism. We believe
that the C1 shells could belong to females and C2 shells — to males. Genus Suchonella is a part of
the suborder Darwinulocopina. The females of recent representatives of the suborder have a
brooding chamber in the posterior part of the carapace. Therefore, females’ shells are higher and
wider than males’ ones.

Sex dimorphism of nonmarine Permian ostracods was noted before, but it was never
approved on statistical data. Such an approach to the investigation of smooth Permian ostracods
could show how common this type of variability is, make the definitions more reliable and reduce
the number of synonyms.
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Paleovegetation reconstruction for the central part of Yamal Peninsula
based on the pollen analysis from the Lake Neyto-Malto sediments

Gulnara R. Nigamatzyanova?!, Niyaz M. Nigmatullint, Irina V. Fedorova?, Larisa A. Frolova?!
1Kazan Federal University, Kazan, Russia; GuRNigamatzyanova@kpfu.ru
2Saint-Petersburg state university, Saint-Petersburg, Russia

The bottom sediments of Arctic lakes, which are sensitive indicators of global ecological
and climatic changes, represent a kind of paleoclimatic and paleogeochemical archives. Pollen and
spores are among the biological paleoindicators of ecological conditions. Pollen analysis gives an
idea about vegetation dynamics, climate history and sediment stratigraphy. Palynological analysis,
which previously has not been carried out on the Neytinskie lakes in the central part of Yamal, will
provide more complete information on changes in vegetation and ecological conditions of the past.
The object of research — the Lake Neyto-Malto. The maximum depth of the lake reaches 21 m, the
average depth is 3 m, and the area is 220 km2. A column of sediments 16 cm long (70°12'125 "N,
70°22'592" E) has been collected in July 2020. Spore-pollen analysis demonstrated a low
concentration of pollen grains and spores in the sediments and a high percentage of redeposited
pollen. Pollen records revealed the development of tundra communities around the lake,
represented by dwarf shrubs (Betula sect. Nana, Alnobetula, Salix sp. and Ericaceae), moss
(Sphagnum spp.) with the participation of sedges (Cyperaceae) and forbs (Artemisia sp.,
Amaranthaceae, Poaceae, etc.). The lower part of the column formed during cold and humid
periods. A decrease of the total concentration of pollen, as well as the change in the dominants of
conifers in the sediments, indicate colder environmental conditions during the laying of the upper
part of the core. In general, during the formation of bottom sediments of Lake Neyto-Malto the
climate can be characterized as severe. The palynological analysis was supported by grant from
Russian Scientific Foundation (No 20-17-00135). The statistical analysis has been conducted at
the expense of funds of the subsidy allocated to Kazan Federal University for the state assignment
#671-2020-0049 in the sphere of scientific activities and by the Kazan Federal University Strategic
Academic Leadership Program.
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Subrecent spore-pollen spectra reflect the composition of modern plant communities and
they are the basis for interpretation of palynological data in paleoecological and paleoclimatic
reconstructions. In addition, the palynological study of lake bottom sediments, which record and
store an information about changes of climate, landscapes and ecological conditions of the past,
makes it possible to reconstruct the development course of water bodies and their ecosystems.
The purpose of current study is to determine the composition and distribution characteristics of
spore-pollen spectra in the dispersed (in sedimentation traps) and concentrated form (in bottom
sediments) of the sedimentary matter of Lake Onego based on the research results of 2019. For
the palynological analysis of the pollen deposited in Lake Onego, we collected 23 samples of
surficial bottom sediments from different parts of the lake water area (the upper 10-cm layer of
sediment) and 4 samples of suspension from sedimentation traps installed in the South and Small
Onego, Kondopoga and Petrozavodsk bays. Sample preparation has been carried out according to
the standard Faegri-lversen method. We have identified 29 palynomorphs: 13 arboreal and herbal,
and 4 spores. After the conducted palynological research of the dispersed (sedimentation traps)
and concentrated (surface bottom sediments) sedimentary matter of Lake Onego, it can be
concluded that the composition and ratio of the main components of the surface spore-pollen
spectra give an adequate idea of plant communities developed in the area of the lake shore and
nearby territories. The concentration of accumulated pollen in the sediments depends on the type
of sedimentation. The regional component of the pollen complex remains relatively stable in all
studied areas in the lake water area. The existing differences are associated with the local
characteristics of each study area. Taxa, which grow abundantly near the studied sampling points
throughout the lake area, make a significant contribution to the aspect of the spore-pollen
spectrum. The work is supported by the Russian Foundation for Basic Research No. 19-05-50014.
The statistical analysis has been conducted at the expense of funds of the subsidy allocated to
Kazan Federal University for the state assignment #671-2020-0049 in the sphere of scientific
activities and by the Kazan Federal University Strategic Academic Leadership Program.
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Assessment of microcrustacean (Crustacea, Cladocera) biodiversity
based on surface sediment samples from the northern lake Neito-3
(Malto) (Yamalo-Nenets Autonomous Okrug, Russia)

Niyaz M. Nigmatullin, Aleksandr A. Eliseev, Larisa A. Frolova
1Kazan Federal University, Kazan, Russia; niyaz.nigmatullin.1995@mail.ru

Paleoclimatic investigations allow us to clarify the study of the climate and environmental
situation of particular regions and water objects in the past and to predict future changes, identify
the development trends of the Earth's climate. Cladocerans are very promising for studying climate
change risks owing to their inherently predictive nature. They are form a rich functional group of
zooplankton in ecosystem modeling and distributed all over the world.

This study investigates Neito-3 (Malto; 70°12'125" N 70°22'592" E), a thermokarst blue lake
on the Yamal Peninsula, Neito-Seyakha area. It covers the vastest area (more than 200 km?) in the
Neito lakes system and is the Yamal's second largest water body. The lake kettle has a round
shape and extends 17.8 km from south to north, 16.5 km from west to east. The shoreline length
totals 60 km. Despite its large size, the lake is shallow: average depth less than 3 m, maximum
depth up to 21 m.

The sediment core (total length 16 cm) for paleoecological analysis was taken from the
deepest area of the Lake Neito-3 as part of the summer research expedition in 2020. Each
segment was used to investigate the subfossil cladoceran remains by A. Korhola and M. Rautio’s
method.

The paleoecological analysis of the sediment core taken from the lake revealed a low
species diversity. A total of 17 cladoceran taxa were identified, many of them occurred as single
individuals. Bosmina longirostris was a stable superdominant throughout the entire sediment core.
Its abundance changed only insignificantly. No considerable changes were registered in the
taxonomic composition of subfossil cladocerans. Minor changes were detected in the number of
Bosmina (Eubosmina) longispina and Chydorus sphaericus, which may indicate some fluctuations
in the water level and trophic status of the lake. The number of littoral taxa also changed — it
decreased in the middle part of the sediment core. The Shannon—-Weaver index based on the
abundance and taxonomic diversity values was low, which is due to the dominance of a single
species. The Pantle-Buck saprobity index demonstrated B-mesosaprobity of the lake. A study of
microcrustacean biodiversity in lakes of the Pechora River delta based on the analysis of subfossil
Cladocera, BoT a10 BCTaBuTb The analysis of subfossil cladocerans was supported by the Russian
Science Foundation (project no. 20-17-00135). The fieldwork was funded by the subsidy allocated
to Kazan Federal University for the state assignment no. 671-2020-0049 in the sphere of scientific
activities, as well as by the Kazan Federal University Strategic Academic Leadership Program.
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The microcrustacean biodiversity in the lakes of the Pechora River Delta
based on the analysis of subfossil Cladocera

Niyaz M. Nigmatullin, Gulnara R. Nigamatzyanova, Elvira A. Valieva, Larisa A. Frolova
Kazan Federal University, Kazan, Russia; niyaz.nigmatullin.1995@mail.ru

The microcrustaceans (including Cladocera and Copepoda) are a key group of organisms
in various aquatic biosystems as the most abundant component of zooplankton and benthos.
Therefore, they have been widely used for assessing the degree of environmental pollution.
Furthermore, their remains in lake sediments shed light on the long-term ecological and climate
change in the past.

Sampling of surface sediments for subsequent paleolimnological analysis was performed in
17 lakes of the Pechora River delta during the summer expedition to the Nenets State Nature
Reserve. All samples were taken from the deepest areas of the studied lakes with the help of an
Ekman-Burge dredge. Under the field conditions, various hydrochemical parameters of the lakes
were measured. Samples for analysis of subfossil cladocerans were prepared according to A.
Korhola and M. Rautio.

Based on the chemical composition of their waters, the studied lakes belong to the chloride
class, sodium group Il. Overall, they are characterized by shallow depths typical for this region, low
mineralization and water hardness, and, on the contrary, high dissolved oxygen levels.

Cladoceran assemblages reconstructed from lake sediments offer a profound insight into
the interaction between ecological and climate factors. As a result of our analysis, a complex of
dominant cladoceran species was revealed, with B. songispina and C. sphaericus that were either
less to more abundant depending on the lake depth. A total of 23 cladoceran taxa were identified.
Among them, the family Chydorydae prevailed (65% of the total number of taxa). In the case of the
low-abundant species, an interesting finding is that Rhynchotalona latens, an extremely rare glacial
relict species, was registered for the first time in this region of Russia.

The indices calculated with the help of the quantitative parameters observed for subfossil
cladocerans suggest that the studied lakes can be characterized as moderately polluted. The
calculated values of the Czekanowski—Sorensen index point to the high similarity between the
lakes under consideration on the level of species composition. The obtained values of the Pielou
index show that cladoceran taxa are relatively evenly distributed within the assemblages. A study
of microcrustacean biodiversity in lakes of the Pechora River delta based on the analysis of
subfossil Cladocera, BoT a10 BCcTaBuTb The analysis of subfossil cladocerans was supported by the
Russian Science Foundation (project no. 20-17-00135). The fieldwork was funded by the subsidy
allocated to Kazan Federal University for the state assignment no. 671-2020-0049 in the sphere of
scientific activities, as well as by the Kazan Federal University Strategic Academic Leadership
Program.

46


mailto:niyaz.nigmatullin.1995@mail.ru

The sources of terrigenous and volcanic ash material in the Middle
Volgian (Jurassic) deposits of the eastern part of the Russian Platform

Konstantin I. Nikashin, Svetlana O. Zorina
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The Middle Volgian (Upper Jurassic) bituminous shales of the eastern part of the Russian
Platform have been attracting the attention of researchers for many years not only as an oil shale
source but as a reflection of the Late Jurassic oceanic anoxic event as well. At the same time, the
number of papers, devoted to the provenance analysis of these deposits and to the sources of
pyroclastic material they contain, is still limited. The purpose of this research is to identify the
sources of terrigenous and pyroclastic material in the epeiric sea of the eastern part of the Russian
Platform in the Middle Volgian. In order to achieve this aim nine samples of the Volgian mudrocks,
black shales, and sandstones from the Tatar Shatrashany borehole section and Gorodischi outcrop
have been investigated using the mineralogical, ICP-MS, XRD, electron microscopy, and Raman
spectroscopy analyses.

Various associations of accessory minerals of varying degrees of roundness have been
identified in all studied samples. It points to the input of terrigenous material from the mixed source.
The Paleozoic clastic deposits of the Volga-Ural and Voronezh Uplifts, igneous and metamorphic
rocks of the Voronezh crystalline massive, Ural fold region, and Baltic Shield are regarded as most
likely sources.

The morphology of detrital zircons reveals their association with felsic alkaline rocks.
Presumably, these zircons were derived from the alkaline granites of the Pavlovsk intrusive
complex, occurring within the Voronezh crystalline massive. It turned out that the chondrite-
normalized rare-earth element patterns of the Pavlovsk granites are very close to those of the
Middle Volgian deposits.

Volcanic glasses and “camouflaged” pyroclastic material (heulandite, smectite, mixed-layer
mineral) are found in mudrocks and black shales studied. The value of both smectite and mixed-
layer mineral varies from 20 to 27 % throughout the section, whereas the amount of heulandite
reaches 25 % in the Promzino black shales. The Raman spectroscopy analysis shows the
intermediate-acid composition of the volcanic glasses, extracted from the Promzino Formation.
Taking into account the paleogeographic situation in the latest Jurassic, volcanic arcs of the North
Tethys (Transcaucasian and Sanandaj-Sirjan Arcs) and High Altitude Large Igneous Province are
considered to be the major sources of the pyroclastic material.
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About the age of the Kygyltasian fossil flora from the Upper Paleozoic
of Verkhoyanie, North-Eastern Russia
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The Kygyltasian Regional Stage is widespread throughout the Verkhoyanie, where it
reflects a large transgressive—regressive cycle of the Verkhoyanian terrigenous sedimentation.
Over the years, a huge amount of material has been accumulated on biostratigraphic division,
facies features, and paleontological characteristics of this large stratigraphic unit, but its age is still
debatable. The main fossils in the upper part of the Kygyltasian Regional Stage are higher plants,
the remains of which were studied in the last century using outdated taxonomy. This study was
devoted to revision of the collection of fossil plants from the type locality of the Kygyltasian
Regional Stage (Western Verkhoyanie) in order to clarify the taxonomic composition and the age of
the Upper Kygyltasian floristic association. The dominant cordaite leaves in the association were
studied using morphological and microstructural methods. This made it possible to clarify the
previous paleontological definitions of the genus Noeggerathiopsis and bring them in line with
modern taxonomy.

The species Noeggerathiopsis heteroclitus Tolstych and N. khorokytica Tolstych were
validated for type specimens. The following species have been identified from the Upper Kygyltas
Subformation of the Levy Khorokyt section: Cordaites heteroclitus (Tolstych), C. cf. neuburgae
Gluchova, C. cf. zalesskyi Durante, C. krychtofovichii (Radczenko), Cordaites? khorokytica
(Tolstych), Cordaites sp. 1, Cordaites sp. 2, Cordaites sp. 3, Cordaites sp. 4, Rufloria (Praerufloria)
ex gr. theodorii (Tschirkova et Zalessky) S. Meyen, Samaropsis skokii Neuburg, S. cf. pauxilla
Zalessky, S. aff. pumila Suchov, S. aff. auriculata Neuburg, Cordaicarpus baranovii Suchov,
Crassinervia sp., Astrogaussia sp., Sphenophyllum cf. thonii Mahr, Sphenophyllum? sp.,
Sphenopteris sp., Paracalamites sp.

The results of the study made it possible to compare the Upper Kygyltasian floristic
association of the Western Verkhoyanie with floristic associations of the Alykaeva Formation
(Kuzbass) and the Upper Kata Subformation (Tunguska basin). From the above, the Late
Carboniferous age of the upper part of the Kygyltasian Regional Stage follows. The data obtained
are in good agreement with the correlation of the Verkhoyanian Carboniferous-Permian deposits
for marine invertebrates.
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The Permian sediments are widespread in the East European Platform. The eastern margin
of the platform, including the Southern Pre-Urals, is marked by abundant carbonate-terrigenous
sediments of the Kazanian stage correlated with the Late Roadian and Wordian stages in SCGS. A
chromite paleoplacer called the Sabantuy chromite occurrence was discovered earlier in the
Kazanian stage section near the Fedorovka settlement, 200 km south-south-west of the Ufa city in
the Republic of Bashkortostan. The Cr.O3 content in sandstones is up to 15-17 wt. %. The ore bed
in the Sabantuy occurrence with interlayers of chromite sandstones is 0.9—1 m thick. The latest
studies show the following prospected dimensions of the Sabantuy placer: 330 m min length, 50 m
min width. Minimal forecast resources of the chromite ore reserves with the average Cr.O3 content
of 11 wt. % was estimated as 16,000 m?.

In 2021, | described 22 sections with the general thickness of over 300 m in detail.
Interlayers of massive chromite sandstones were discovered in seven other sections of chromite-
gravel sediments in the target area. The most representative sections are the “Akbulat”, “Sukhoy
Izyak” and “Kiryushkino”. In these sections, chromite interlayers occur above, below or among
gravel-pebble sediments in sandstone series. Chromite interlayers amount to 10-12; they show a
minor thickness of only 1-3 mm, rarely up to 5 mm. These sections differ in specific lithological
diversity of their rocks, with the thickness of certain series similar in granulometric and structural-
textural signatures of the rocks. The coquina horizons (sandstones rich in fragments of
brachyopods), sandstones with coaly and ferruginated plant debris, as well as prints of stalks and
leaves of plants were discovered in each section. Two chromite-bearing horizons as thick as 0.3 m
(upper) and 0.1 m were identified in the “Kiryushkino” section above the gravel-pebble series. In
the “Sukhoy lzyak” section, the chromite-bearing horizon only 1 cm thick occurs in a thin (15-20
cm) sandstone lens among gravel-pebble sediments. In the “Akbulat” section, an up to 10 cm-thick
chromite-bearing horizon occurs in a series of fine-grained sandstones well below gravel-pebble
rocks.

Chromite sandstones occur in cross-bedded sediments, rapidly pinching our laterally. Some
parts of the sections composed of unidirectional slanting series of sandy and gravel-pebble rocks
correspond with alluvial sediments. Steep incline angles of the slanting series, i.e. up to 35°, are
typical of fluvial deposits. Presumably, the chromite clastic material was removed from ophiolite
and volcanogenic complexes in the Southern Urals specifically by river flows. In this case, the
Sabantuy chromite-richest placer could be formed in delta settings. This is witnessed by finer
terrigenous material from the section area with the chromite mineralization and wave-cut ripple
marks in sediments.

The Riphean sedimentary-metamorphic complexes of the Bashkirian Meganticlinorium in
the western part of the Southern Urals are considered the main source for the studied sediments.
Notably, new data clearly indicate that chromite-bearing ultrabasic-basic complexes were principal
sources of detrital material in certain timespans. Chromite sandstone interlayers can be used for
stratigraphic subdivision and geological correlation for the rheional stratigraphic scale.
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The Pechora coal basin is located in the northeast of the European part of Russia within the
Komi Republic and the Nenets National District of the Arkhangelsk Region. The basin is situated
within Permian industrial coal formation and a part of a larger Timan-Pechora sedimentary basin.
The coal deposits is traced up to the waters of the Pechora and Kara seas. The current area of
distribution of the Permian coal formation is more than 130 thousand km?2.

The Permian system was identified in 1841 by the British geologist Roderick Murchison
near the city of Perm. The study of the coal formation of the Pechora basin begins in 1837.

The first stage, until 1917, was connected with the first information about the geology and
coal content. The second stage, from 1917 until 1930, marked a systematic geological survey and
discovery of industrial deposits. The third stage — from 1931 to the present — is a wide and deep
development of research in the basin, a large volume of prospecting and exploration, as well as the
industrial development of coal deposits.

The thickness of the Permian coal formation varies from 0.2—1.0 km in the west up to 5.5
km in the foredeep. Up to 270 coal seams and interlayers are known here. Westward their number
is reduced to 1-3. Deposits of high-quality coking coal in the Pechora Basin are of the greatest
economic importance for supporting the social and economic development of the Russian Arctic.

The study of coal deposits in the Arctic region provides important geological information for
underexplored shelf areas during the reconstruction of facies and thermobaric conditions, which is
important for geological exploration for oil and gas.

In this regard, the problem of extraction and utilization of coal mine methane is very urgent.
Besides the regional coals are suitable for technological processing to produce synthetic liquid fuel,
synthesis gas, and various components for the production of electrode products for metallurgy.
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The Kolva Megaswell (300 x 30—-40 km) is a part of the Pechora-Kolva aulacogen of the
Timan-Pechora province (TPP). It is separated from neighboring structures by the West Kolva and
East Kolva regional faults. The northern (land) part of the Kolva Megaswell includes the Kharyaga
and Yareiyu walls. The sedimentary cover of the Megaswell is composed of deposits from the
Early Paleozoic to the Mesozoic. The Yareiyu wall contains a number of local structures, different
in configuration and size, among which the large North Yareiyu, Yuzhno-Khylchuyu, Yareiyu and
other anticlinal structures with which are associated hydrocarbon deposits of the same name.

The facies environments of accumulation and diagenetic conditions of organic matter burial
were very diverse, and this determined the peculiarities of the composition of dispersed organic
matter (DOM) in the sediments of different-age oil and gas complexes (OGC).

As we know, the intensity of generation processes in the oil and gas complex is determined
by the organic material (OM) composition, its oil and gas source potential and the level of thermal
maturity of rocks. Exactly the complex catagenetic zoning of the TPP sedimentary cover influenced
the features of the thermal maturation of DOM and its vertical zoning.

Having considered the structure of the terrigenous-carbonate strata and the composition of
OM of the rocks, we can distinguish a shallow-sea stagnant sedimentation regime for carbonate
rocks and a more active hydrodynamic regime during the accumulation of clay and terrigenous
bundles.

It was found that the OM of rocks accumulated in similar conditions of sedimentation, but
differs in its composition. In addition, the data obtained indicate slight or moderate bacterial
processing of the initial organic matter in the early diagenesis in sub-regenerative conditions of
sedimentation of the initial organic matter. The rocks of the complex are in the "oil window" stage,
which is favorable for the formation of liquid hydrocarbons.

The results of additional geochemical studies of rocks and bitumoids from the lower
Carboniferous deposits of the north of the Kolva Megaswell showed that the initial OM
accumulated in the coastal and marine environments. The maturity of organic matter corresponds
to the beginning of the "oil window".
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The Bromacker site, a well-known fossil lagerstatte located adjacent to the town Tambach-
Dietharz in Thuringia, represents an exceptional Central European occurrence of Early Permian
tetrapod skeletons and tetrapod trace fossils in a continental depositional palaeoenvironment. At
present, the site is exposed through a sandstone quarry, a scientific excavation, and scientific drill
cores, as well as nearby abandoned quarries. Previous palaeontologic studies at the Bromacker
established an important correlation between tetrapod taxa and certain types of tetrapod trace
fossils. Invertebrates (e.g., arthropods, hydromedusa) and well-preserved but partially still
enigmatic (invertebrate?) burrows (e.g., Tambia spiralis) have been recorded as well, whereas
plant fossils occur frequently but are often only poorly preserved. All fossil faunal and floral
elements from the Bromacker belong lithostratigraphically to the Tambach Sandstone (the
intermediate member of the Tambach Formation, Rotliegend Group). In agreement to previous
studies, the depositional environment at the Bromacker site can be interpreted as an intramontane
upland setting that is marked by predominant terrestrial, semi-arid conditions with temporary wet
interruptions. The diverse lithologies of the Tambach Sandstone Member include either horizontal
to slightly cross-bedded or massive fine- to medium-grained sandstones, cross-bedded, in parts
coarse-grained to conglomeratic, sandstones, partially laminated clay- to siltstone, massive
siltstones, and rooted palaeosoils composed of siltstone to fine sandy siltstone. All these lithologies
show reddish rock colours; fine greenish to greyish colour muddling occurs occasionally. Deposits
of the Tambach Sandstone Member are discussed as resulting from transport and sedimentation
processes trough fluvial channels and sheet floods on alluvial plains as well as mud flows. Most
frequent sedimentary structures include desiccation cracks and rain drop imprints of various sizes.
Load casts, scour marks, ripples, intraformational clayey rip-up clasts, and water level marks are
frequent. A scratch circle occurring on a sandstone block in the Bromacker quarry section was
newly recorded during current fieldworks. In conclusion, a detailed preservation of the majority of
sedimentary structures depends on the occurrence of thin claystone- to fine siltstone-laminae of
fluvial sheet flood deposits, whereas massive siltstones of mud flow deposits are more perspective
for a preservation of fossils. The preservation and diversity of both sedimentary structures and
fossils makes the Bromacker a very important site for studying Early Permian pure continental
deposits in Central Europe.
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The problem of designing the development of gas fields is one of the most urgent in the oil
and gas industry, since at this stage decisions are made that determine the success of field
development, which is especially important in connection with the depletion of gas reserves in
relatively simple reservoir rocks.

The purpose of this work is an attempt to design the development of gas condensate
productive formations of an oil and gas condensate field. The work was carried out on the basis of
the available geological and geophysical data, field and laboratory studies.

The tasks of the work were to identify production facilities, select the location and grid of
production wells, draw up technological development schedules and calculate economic indicators.

The object of research is the productive terrigenous deposits of one of the gas condensate
fields in Western Siberia. Cenomanian reservoir rocks have a complex geological structure,
characterized by a complex behavior of filtration-volumetric properties and thermodynamic
parameters.

In the course of the study, the results of the field studies were carried out, as well as the
productivity indicators of the operating well stock were summarized. Digital geological models, built
on the basis of data from prospecting and exploration and operational work, were analyzed. The
experience of designing the development of overlying strata with a similar geological structure was
generalized. An analysis of design errors and determination of their causes was carried out to
identify "weak" points and factors that were not taken into account in the design. There were
designed 2 options for the development of productive deposits with different technological and
economic indicators.
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A study of recent collections (2019-2021) of Early Permian non-ammonoid cephalopods
from the Shakh-Tau quarry (Bashkortostan) made it possible to identify several forms that had not
been encountered before. From this locality, two rich cephalopod assemblages have already been
described — the border Asselian-Sakmarian, represented by the orders Nautilida and ?Oncocerida,
and the Upper Artinskian, with the orders Nautilida, Pseudorthocerida and Bactritida. Currently, in
the Asselian-Sakmarian collection, orthoconic cephalopods of the order Pseudorthocerida have
been identified for the first time: Uralorthoceras sp. (1 sample) and Kionoceras serenum
Shimansky (3 samples). The latter is well defined by its characteristic sculpture in the form of clear
longitudinal ribs. Uralorthoceras sp. could not be identified due to its poor preservation. Several
new forms from the order Nautilida have been identified. Gzheloceras uralense Ruzhencev et
Shimansky, 1954, has been identified as a new species for Shakh-Tau. The characteristic shell
sculpture, the shape of the septal line, the cross section, and the whorl width make it possible to
assign the studied shell to this species. Previously Gzh. uralense was known only from the
Baigendzhinian Regional Substage of the Artinskian Stage of Kazakhstan, and the Zhil-Tau
mountain.

Incidentally, two new forms of the generic rank were discovered, most likely belonging to
the Rhiphaeoceratidae family. Genus A has an atypical narrow umbilical perforation, which strongly
distinguishes it from the known Rhiphaeoceratids. Genus B, also classified as Rhyphaeoceratidae
on the basis of the sculpture and shape of the suture line, is distinguished by uniformly widening
whorls and ribs located only along the umbilical margin, and not along the entire lateral surface of
the shell.

Large shells of two nautilids with a complex lobed suture line and varying degrees of
involute are of great interest. In appearance, they particularly resemble representatives of the
predominantly Triassic families — Clydonautilidae and Grypoceratidae. They differ distinctively from
each other — in the putative representative of Clydonautilidae, the suture line is strongly dissected,
with a very deep dorsal lobe. The shell is strongly involute, with flattened sides and a distinct
ventro-lateral bend in the adult whorls. The shell attributed to the Grypoceratidae, is much less
involute, with almost flat lateral sides and a very sharp ventral edge forming a keel. The suture line
in this species is not so strongly dissected; at the ventro-lateral bend it forms sharp and distinct
saddles passing into the lateral lobe, and at the umbilical bend there is a small saddle and,
apparently, a deep dorsal lobe. It is possible to attribute both new forms to the new Permian
nautilid family. This issue requires further detailed study.

The discovery of such a large number of new forms of high taxonomic rank confirms the
uniqueness of the Asselian—Sakmarian reef cephalopod complex Shakh-Tau and its great potential
for studying the Permian nautiloids in the future.
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The Timanian Horizon is the terminal part of the Devonian terrigenous complex within the
Southern Tatarian Dome (STD). It is represented by a succession of carbonates and siliciclastics,
which includes the "upper limestone" marker bed. Mudstone, siltstone and sandstone layers with
marine fauna and/or trace fossils (ichnofossils) of marine organisms are located below and above
the "upper limestone". The Timanian horizon is conventionally correlated with the beginning of
marine transgression and the lower boundary of the Frasnian Stage in the Volga-Ural Region
(Fortunatova et al., 2013).

In 2021, a unique burial (Konservat-Lagerstatte) of soft-bodied fauna, including impressions
of polychaetes, problematic remains, and soft tissues of inarticulate lingulid brachiopods was
discovered during the study of a drill core from a series of wells in mudstones immediately above
the "upper limestone". In addition to these remains, this level includes impressions (!) of
conodonts, ostracod shells, and shells of marine bivalves with preserved primary shell
microstructure. Shells of the conchostracan genus Glyptoasmussia, traditionally considered to be a
freshwater inhabitant (Novojilov, 1961), were also found here. It is important to note that
conchostracans are also known from marine Devonian sediments in Belgium (Webb, 1979).

Pyrite framboids are often observed on the claystone bedding planes that yielded the
remains of soft-bodied fauna. They indicate anoxic sediment (and bottom water) conditions and
basin depths below the normal (and possibly storm) wave base or closed lagoon conditions.

Preservation of soft-bodied fauna is possible in an anoxic environment with rapid burial and
conservation of the sediment.

The preservation of primarily phosphatic conodonts in the form of impressions indicates
specific physicochemical conditions of diagenesis, under which the behavior of soluble reactive
phosphorus concentrations was probably controlled by the calcium ion content at Eh<0 mV and
pH=5/6 (e.g., Moore & Reddy, 1994). It is possible that the acidic conditions in the sediment
occurred due to the entry of organic acids.

The interval with remains of soft-bodied fauna has been traced within several areas of the
STD and may serve as a regional macro-marker of the Timanian Horizon.

The work is supported by the subsidy allocated to Kazan Federal University for the state
assignment # 671-2020-0049 in the sphere of scientific activities.
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On invitation by Tsar Nicholas I., the Scottish geologist Sir Roderick Impey Murchison
visited Russia in 1840 and 1841 together with the French palaeontologist Edouard de Verneuil for
a study of the geology and stratigraphy of the Russian Platform and the Ural Mountains. The
expedition was guided by the Baltic-German Russian geologist and zoologist Alexander Graf von
Keyserling. During the first part of the expedition from Moscow to Vladimir, Kazan, and Perm, they
observed widespread deposits of red-coloured conglomerates, sandstones, and siltstones,
intercalated with marine carbonate rocks, similar to the Rotliegend and Zechstein of Germany but
of still unknown age. In 1841, Murchison together with de Verneuil published a first report on the
results of the expedition, introducing a formal name for the Permian system. A more detailed and
comprehensive description and definition of the Permian system was published by Murchison et al.
(1845) in their well-known major work entitled "The Geology of Russia in Europe and the Ural
Mountains". Figure 1 shows the approximate range of the Permian system as intended by
Murchison in the 1840s.

Stratigraphic units of the Traditional stratigraphic units | Approximate Murchison's intention
New Red Sandstone of England of the German basins in dividing the Permian and Triassic
according to Sedgwick (1829) since 1700s (according to Murchison et al. 1845)
Upper red marl and gypsum Keuper Group
unconformity Muschelkalk TRIAS
Upper red sandstone Buntsandstein

Grey thin-bedded limestone

Lower red marl and gypsum

Yellow Magnesian Limestone Zechstein

Compact and shelly limestone
and variegated marls

Marl Slate and compact limestone

PERMIAN

Lower red sandstone Rotliegend

UPPER PALAEOZOIC

Coal Measures Steinkohlengebirge CARBONIFEROUS

Fig. 1. Approximate correlation of Murchison’s Permian with already existent German and British
stratigraphic units. Modified from Benton and Sennikov (2021)
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One might conclude that the idea of the Permian system was already hanging in the air,
and Murchison, with his scientific talent and broad knowledge, brilliantly crystallized it through his
expeditions and scientific work. The fast establishment of the Permian System by Murchison
(1841) is primary based on the foregoing work of Russian geologists, many of which had German
roots, e.g. Alexander Graf von Keyserling, Friedrich Wangenheim von Qualen, Gotthelf (Grigory
Ivanovich) Fischer von Waldheim. The Russian geologists have accumulated a huge amount of
knowledge already before Murchison appeared in Russia and helped him during his expeditions
with all available data, but never disputed his priority. Even later, Russian geologists recognized
that for many decades the book by Murchison et al. (1845) remained the best summary on the
Permian geology of European Russia.

The whole story of Murchison’s expeditions in Russia, the support which he got from
Russian government agencies and geologists, has recently been documented in comprehensive
and well-illustrated historical overviews of the establishment of the Permian system in Russia by
Sennikov (2020) and Benton and Sennikov (2021) based on detailed study of all available
historical documents in the literature and in Russian archives.

Murchison’s new stratigraphical term “Permian” was not accepted by leading West-
European geologists and stratigraphers of his time. The contrast between the early Permian
continental red beds and the late Permian marine sediments, especially in Germany and England,
led the French geologist M.J. Marcou (1859) to introducing the term ,Dyas” for the “nouveau grés
rouge en Europe, dans I’Amérique du Nord et dans 1°Inde”. Interestingly, his idea was based on
“Werner et ses éléves de |'élcole des mines de Freiberg” and on ,Freiesleben, I'éleve de
prédilection de Werner et I'ami intime de Buch, est le géologue qui a le premier décrit |'etage du
zechstein ...”. H. B. Geinitz (1861, 1862) adopted the idea of the Dyas and gave a more precise
definition: ,Der Name Dyas ... umfasst jenen Schichtencomplex, welcher zwischen der
Steinkohlenformation und der Trias zur Entwicklung gelangt ist .... Er umfasst eine Zweiheit ... von
eng miteinander verbundenen Gebirgsformationen, von denen die Zechsteinformation eine
Meeresbildung ... ist, wahrend das Rothliegende, im Wesentlichen ein Product von sussen
Gewassern, mit den in seine Schichten eingreifenden Eruptivgesteinen, wenigstens theilweise als
Parallelformation jener Meeresbildungen betrachtet werden muss.“ (Translation: ,The name
Dyas...comprises the complex of beds which are developed between the Anthracite Coal
Formation and the Trias... It comprises a duality...of closely related rock formations, of which the
Zechstein Formation is of marine origin ... while the Rothliegendes, essentially a product of fresh
waters, with the igneous rocks penetrating into its strata, must be considered, in parts at least, as
contemporaneous with these marine deposits.”) The base of the Dyas has been defined by Geinitz
(1861) as the base of grey conglomerates, resting on the Coal Measures sometimes with a
disconformity. Ludwig in Geinitz’ “Die Dyas in Russland” (1862) discussed the Permian in Russia
based on his own observations in regard to the Dyas of M.J. Marcou.

But already in the early 20th century the term Dyas was forgotten. Interestingly, after the
definition of the chronostratigraphic C/P (Gzhelian/Asselian) boundary in Russia, which is situated
in the uppermost part of the European lithostratigraphical Coal Measures Group (e.g. Schneider
1992; Schneider et al. 2020), the term Dyas was re-introduced by the German Stratigraphical
Commission as a lithostratigraphical Supergroup comprising the Rotliegend and the Zechstein
groups based on the proposals of Schneider (1992, 2000, 2001).

Murchison considered the thick red-coloured continental succession intercalated with
subordinate marine rocks to be the main element of the Permian in European Russia. Newer data
indicate that this succession covers the interval from the Kungurian to the Lower Triassic. Large-
scale geological mapping carried out at the end of the nineteenth and particularly in the twentieth
century allowed for clarifying the boundaries of the Permian system and subdividing it on a detailed
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scale (Fig. 2). Today, the Permian system of European Russia has a distinctly bipartite structure:
its lower part consists mainly of thick marine deposits (Asselian—Kungurian), while the upper part is
composed of predominantly red-coloured continental formations (Ufimian—Vyatkian).
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Fig. 2. Stratigraphic chart of the Permian System in European Russia. Standard Global
Chronostratigraphic Scale and numerical ages for stage boundaries based on Cohen et al. (2013).
Ratified GSSPs are indicated by black asterisks. General Stratigraphic Scale of Russia is given according
to the 'Stratigraphic Code of Russia' (2006) and Schneider et al. (2020). Stratigraphic positions of the
radioisotopic ages are indicated by red asterisks: the Vyatkian radioisotopic date is according to Davydov
et al. (2020); the Asselian and Sakmarian radioisotopic dates are according to Chernykh et al. (2020)
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The Permian is the only one geological system defined in Russia. Our future task is to
remember this and cherish the complicated history of its acceptance as well as to promote further
research in the mixed marine-continental deposits of the Russian Platform, which are of highest
importance for global correlations of Carboniferous, Permian, and Triassic deposits. Recently, a
special issue of the journal Palaeoworld (2020) initiated by the Kazan-Freiberg research team after
the 2018 Golovkinsky meeting assembled contributions of many international authors on these
topics, including a state-of-the-art summary by 18 authors from all around the world in Schneider et
al. (2020): Late Paleozoic—early Mesozoic continental biostratigraphy — Links to the Standard
Global Chronostratigraphic Scale.
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The Permian-Triassic non-marine bivalves from the volcanic succession
of the Siberian Flood-Basalt Province
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The mass extinction at the Permian-Triassic boundary drastically changed the spatial
distribution of non-marine bivalves — the typical inhabitants of aquatic continental environments such
as lakes, swamps and rivers.

While in the Late Permian, non-marine bivalves were widespread in almost all continental
sedimentary basins of Pangaea (Fig. 1A), their Early Triassic occurrences are mainly restricted to the
Volcanic Succession (or so-called Tuff-lava strata) of the Siberian Flood-Basalt Province (Fig. 1B).
Outside this area, finding localities of non-marine bivalves are sparse and generally confined to later
Triassic sediments (Yates et al., 2012).

The Volcanic Succession (up to 3,500—4,000 m thick) consists of an alternation of lava
packets and flows (over 200) and thin tuffs, tuffites and sedimentary units. The effusive facies
accounts for more than 9/10 of the Volcanic Succession (Czamanske, Gurevitsch et al., 1998). Trap
volcanism in Siberia is considered to be the main trigger of the Permo-Triassic extinction (Sobolev et
al., 2011 and many others).

The Permian-Triassic boundary is traditionally placed in the lower part of the Volcanic
Succession. The basal part of the Volcanic Succession (Syradasay, Shaitan, lvakin Formations and
their analogues) is attributed to the terminal Permian, while the overlying sediments are attributed to
the Triassic.

Although sedimentary rocks are subordinate in the Volcanic Succession, they contain a
diverse complex of organic remains including microconchids, conchostracans, ostracods, insects,
bivalves, fishes, amphibians, macroflora and miospores (Shcherbakov et al., 2021). Increased
biodiversity in the Early Triassic of the Siberian Flood-Basalt Province raises questions about the
connection between trap volcanism and extinction at the Permian-Triassic boundary (Sadovnikov,
2016, and others).

Non-marine bivalves occur throughout the lower 1100 m of the Volcanic Succession
(Czamanske, Gurevitsch et al., 1998). Lists of Lower Triassic non-marine bivalves, compiled based
on earlier publications and reports, include representatives of Triassic, Permian and Jurassic genera.
All these genera have similar smooth-walled unionid, subtriangular and circular shell outlines.

Among the Triassic genera, Utschamiella Ragozin, 1937 (Early and Middle Triassic) is the
most frequently mentioned. This genus is widespread in the Tunguska and Kuznetsk Basins, and at
the eastern slope of the Urals. Microstructural characteristics allow distinguishing this genus from
externally similar Permian and Jurassic morphotypes (Silantiev et al., 2020).

Permian genera whose species are indicated from the Early Triassic (Lobanova et al, 1969;
Kolesnikov, 1980 et al.) include Palaeanodonta Amalitzky, 1895 (P1.3); Microdontella Lebedev, 1944
(P2-3); Abiella Ragozin, 1933 (P1); Concinella Betekhtina, 1966 (P2s3); Palaeomutela Amalitzky, 1892
(P1-3); and Oligodontella (Ps) Gusev, 1963. These identifications are in need of revision, since they
were made exclusively on the basis of external outlines and have not been confirmed by internal
shell features nor by shell microstructure.

The most interesting question is how non-marine bivalves and their supposed fish hosts
migrated to the ephemeral lake environments that emerged on the cooled lava flow fields.
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Hypothetical continental freshwater routes represented by a system of lakes and river systems may
be supposed. Evidence of such routes has not survived in the geological record.
Future special studies may shed light on the questions raised in this contribution.

B Early Triassic (Induan - Early Olenekian) localities
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Fig. 1. Main finding localities of Late Permian (Lopingian) (A) and Early Triassic (B) nonmarine bivalves;
paleogeographic reconstruction of the Late Permian (255 Ma) (after Ziegler et al., 1997).

(A) Main finding localities of Late Permian (Lopingian) nonmarine bivalves (after Silantiev, 2018):
Euramerican Realm: (1-3) East European Platform: (1) Caspian Basin; (2) Volga-Ural Basin; (3) Dvina-
Mezen Basin; Angarian Realm: (4) Pechora Basin; (5) Taimyr; (6) Tunguska Basin; (7) Kuznetsk Basin;
(8) Tarim Basin; (9) Junggar Basin; (10) Turpan Basin; (11) northeastern China, Inner Mongolia—
Hinggan; Cathaysian Realm: (12) Qiliang Shan Folded Belt; (13) southern China, Yunnan Province;
Gondwanan Realm: (14) Raniganj and Jharia Basins; (15) Kenya; (16) Tanzania; (17) Malawi; (18)
Zambia and Zimbabwe; (19) South Africa, Main Karroo Basin; (20) Antarctica, Ohio Range.

(B) Main finding localities of Early Triassic nonmarine bivalves: Angarian Realm: (1) Kuznetsk Basin; (2)
Eastern slope of the Urals, Chelyabinsk coal basin; (3—4) Taimyr, Byrranga Area; (3) Dikson Area; (4)
Tsvetkov Cape — Nordvik Area; (5-6) Norilsk-Turukhan Region; (5) Norilsk Area and north part of
Khantayka — Nizhnyaya Tunguska Area; (6) Norilsk-Kharaelakh Area; (7—8) Anabar-Tunguska Region;
(7) Kureika-Lama Area; (8) north of Ayan-Verkhniy Kotuy Area; (9—15) Tunguska Region; (9) Lama-
Khantaika Area; (10) western part of Kochechum-Tutonchana Area; (11) south of Ayan-Verkhniy Kotuy
Area; (12) south of Kochechum-Tutonchana Area; (13, 14, 15) Nizhnyaya Tunguska Area; (16) Lower
Tunguska River and Vilyui River watershed; (17) Taimura River basin.
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Increasing the efficiency of hard-to-recover oil production
from a carbonate reservoir using thermochemical method

Sergey S. Sitnov, Albert F. Shageev, Emil R. Baigildin, Alexey V. Vakhin, Danis K.

Nurgaliev
Kazan Federal University, Kazan, Russia; sers11@mail.ru

Currently, as the conventional hydrocarbon reserves are depleting, there is a need for
fundamentally new technologies that would help to include hard-to-recover reserves in
development. In addition, it is estimated that more than 60% of the world's oil reserves are
carbonate reservoirs, and most of them are complicated by the presence of high-viscosity oils.
Companies face many difficulties during the development of such fields, including low permeability
and porosity of the reservoir matrix, increased heterogeneity of the fractured and channeled
systems, significant content of asphalt-resin-paraffin deposits in production wells, and high
viscosity of the oil produced. In addition, in recent years, the interest of the world energy,
environmental, and business community in the decarbonization, in particular, to utilization of
associated gas has sharply intensified, both for environmental and financial reasons. In this regard,
this work is devoted to developing a new combined technology of thermochemical treatment of a
carbonate reservoir directly at the bottom of the well. This technology includes the generation in
the downhole reactor of a significant amount of heat, active solvents, and organic carboxylic acids
due to the oxidation of a wide light hydrocarbon fraction, a product of associated petroleum
(dissolved) gas processing and gas condensate.

Under laboratory conditions, the experiment was carried out in a flow reactor. Inside the
flow reactor, a cylindrical sample of carbonate rock was placed with a hexane fraction of
hydrocarbons as a model system.

During the experiments, it was found that the composition of the oxidation product of light
hydrocarbons is characterized by the presence of a mixture of saturated monobasic carboxylic
acids, ketones, alcohols, and aldehydes during high-temperature generation. Wide range of
solvents included in the oxidation products will dissolve deposits of asphalts, resins, and paraffins,
if present in the bottom-hole formation zone, destroy the boundary layer of oil in contact with rock-
forming minerals, liquefy oil, increase its mobility. Due to the release of the pore space of rocks
from high-molecular hydrocarbon compounds, the conditions for the access of carboxylic acids to
the rock, chemical interaction with the carbonate reservoir will improve, which leads to an
improvement in the hydrodynamic characteristics of the reservoir, namely an increase in the
permeability and porosity of the reservoir and will allow for deeper treatments of the bottom-hole
zone of the well.

As a result, these will provide an increase in permeability, decolmatation, heating of the
bottom hole zone, and an additional decrease in the viscosity of the produced fluid as a result of
heat and mass transfer between the heaters of the reactor and the injected liquid reagent and then
between the oxidation products and the oil-saturated formation.
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The Makarovo Horizon (Famennian, western South Urals) in the regional
scale of Devonian, correlation with the global standard

Rezeda Ch. Tagarieva

Institute of Geology Subdivision of the Ufa Federal Research Centre of the Russian Academy of Sciences,
Ufa, Russia; trezeda88@mail.ru

The Makarovo Horizon is the largest regional subdivision in the Famennian (Dsfm) on the
western slope of the South Urals. Since the 30s, XX century, it is known as the beds with
Cheiloceras, Zilimia polonica and Cyrtospirifer archiaci (Markovsky, 1937; 1948). On conodonts it
corresponds to the interval of the Upper triangularis, crepida, rhomboidea and Lower marginifera
conodont zones (Kononova, 1969; Kononova, Lipina, 1971; Stratigraphic..., 1993; Baryshev,
Abramova, 1996; Abramova, 1999; Resolutions..., 2008).

On conodonts in all sections there are established the stratigraphic gaps of various duration
at the base and inside the Horizon. In the type Kuk-Karauk section the Middle—Uppermost crepida
absence illustrates hiatus phenomenon (Abramova, 1999; Abramova, Artyushkova 2004;
Artyushkova et. al., 2011; Tagarieva, 2013; Tagarieva, Mizens, 2015; Tagarieva et al., 2020;
Tagarieva, 2020; Tagarieva, Artyushkova, 2020). In total well studied sections in the stratotype
locality (Akkyr, Ryauzyak, Mendym et al.) (Abramova, 1999) may be considered as to add to the
whole characteristic of Makarovo Horizon.

After detailed lithological and paleontological investigation of the Famennian Makarovo
Horizon in the Kuk-Karauk stratotype section the stratigraphic volume was defined more exactly. It
corresponds to the interval of the Upper triangularis, Lower crepida, rhomboidea, Lower and Upper
marginifera Zones (Tagarieva; 2013; Tagarieva, 2020; Tagarieva, Artyushkova, 2020). According
to the Stratigraphic schemes of the Urals (1993) the Upper marginifera Zone correlated to the
Murzakaevo Horizon (beds with Zigania ursa) (Dsfmz) lower boundary. On the new faunal facts of
the Makarovo/Murzakaevo Horizons boundary there is necessity to correct it. It is important to
carry out special biostratigraphic, lithological, geochemical and event-srtatigraphic studies of
deposits in stratotype and reference sections. New and complete characteristic of the straton will
permit to confident regional, inter-regional and global correlations.

New data will make a valuable contribution to the solution of the problem of Lower and
Middle Famennian boundary under discussion in SDS commission. Its stratigraphic position is
proposed at the base of the Lower marginifera Zone (Streel et al., 1998; Geologic Time Scale,
2020). In respect to the South Ural’s sections this level is recorded within Makarovo Horizon.

Sedimentological, paleontological and geochemical reflection of the Nehden (Middle —
Latest crepida Zones), Condroz (Late rhomboidea Zone) and Enkeberg (Lower marginifera Zone)
Global Events may be retraced in the South Ural's sections within the Makarovo Horizon interval.

65


mailto:trezeda88@mail.ru

Lithological and geochemical peculiarities of the Lower Triassic
sandstones in the northern regions of the Timan-Pechora oil and gas-
bearing Province

Natalia N. Timonina
Institute of Geology of FRC Komi SC UB RAS, Syktyvkar, Russia; nntimonina@geo.komisc.ru

Depositional settings and their effects on reservoir quality have particular interest for study
of clastic reservoirs. The structural features, morphology and reservoir properties of natural
reservoirs depended on both sedimentogenesis and the intensity of diagenetic transformations.The
lithological and geochemical characteristics of sedimentary rocks gives useful information on the
origin, tectonic settings, palaeoclimate and weathering patterns, transport system and diagenesis.

Triassic oil and gas bearing complex has a regional distribution. The central parts of the
Korotaikha and Bolshesynya basins have the maximal thickness of the Triassic formation (2.8-3.6
km). Hydrocarbon accumulation occurred in Triassic rocks largely in the northern part of the basin.
Varandey, Toravey, Labagan fields of the Sorokin swell, Kumzhinskoe, Korovinskoe — in Denisov
depression are main pools. The Lower Triassic includes Charkabozhskaya and Kharaleyskaya
formations, the first one is represented by interbedding of red-colored clayey rocks with siltstones,
sandstones and conglomerates, predominantly green and grayish-green in color.

The studies identified the origin of natural reservoirs as alluvial and allowed specifying the
structure of sandy bodies, analyzed the mineral composition of sandstones and showed that the
high variability of the composition and structure of cement minerals in reservoir rocks were
associated with local facies — environments of sedimentation under the conditions of the river
system.

The sedimentation conditions determined the granulometric composition and roundness of
the fragments, the degree of their sorting, respectively, the configuration and sizes of the primary
intergranular pores. Postsedimentary transformations resulted in a change in the primary void
space.

The median content of SiO, in sandstones is 60 %, the content of Al,Os varies from 2.8 to
20.9 with a median of 13. The minimum and maximum values of calcium oxide differ by an order of
magnitude: 0.41 and 28 %, with an average value of 6 %.

To estimate the degree of chemical weathering of parent rocks and the maturity of the
material entering the sedimentation area, we calculated the hydrolysate module, alumosilicate
(AM), titanium, and sodium modules.

The CIA value varies from 18 to 92 with a median value of 69. The limits of variation for
Na,O and K,O are approximately comparable, with the median K-O (1.26) being less than Na,O
(2.03). The Al,O3/SiO; ratio varies from 0.14 to 0.34 with a median of 0.23.

The minimum value of the hydrolysate modulus is 0.25, the maximum is 0.62. Based on this
classification, the studied deposits belong to silites, hyposiallites, and normosiallites.
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Lacustrine sediments variability on magnetic properties, mineral
and chemical composition, lakes Bolshoye Miassovo and Turgoyak
(South Urals)

Anastasia R. Yusupova, Nuriia G. Nourgalieva, Dilyara M. Kuzina, Lina R. Kosareva,

Pavel S. Krylov, Vadim V. Antonenko
Kazan Federal University, Kazan, Russia; yusupovaanast095@gmail.com

The work is devoted to the study of the magnetic and geochemical parameters of the
Southern Urals lakes. The main aim of this investigation is to identify the events and trends of
environmental and climate factors changes in the Late Quaternary.

The objects of research are the lakes of the Southern Urals: Turgoyak (55°09'00" N,
60°04'00"E) and Bolshoye Miassovo (55°9'59.89" N 60°20'51.82" E).

According of previously seismoacoustic studies, 5 core column were taken for each study
lake. The total number of samples for Lake Turgoyak was 1275 samples (the length of column
varies from 384 to 558 cm), for Lake Bolshoye Miassovo — 1073 samples (the length of core
columns changes from 282 to 526 cm).

For a detailed complex analysis, core No. 3 of Lake Bolshoye Miassovo and No. 5 of Lake
Turgoyak were selected according of the primary lithological description and the results of
seismoacoustic studies.

According of radiocarbon dating results, the age of the Lake Turgoyak sediments is more
than 25000 years; Lake Bolshoye Miassovo is ~ 13500 years.

The detailed complex analysis included the measurements of magnetic susceptibility and
natural remanent magnetization, coercive spectrometry, differential thermomagnetic analysis,
scanning and transmission electron microscopy, and analysis of the chemical composition of
sediments.

Normal-magnetization curves were used to determine the hysteresis parameters, the
domain structure and ferrimagnetic grain sizes, as well as the contribution of para-, ferro- and
superparamagnetic components to the total magnetic susceptibility. The results of elemental
analysis were used to calculate the chemical alteration index CIA for assessing the intensity of
chemical weathering and paleoclimate sedimentation conditions.

The integration of the values variations of magnetic-mineralogical and geochemical
parameters made it possible to reveal the features of climatic and other environmental changes on
the studied lacustrine sediments, by taking into account of regional data and in accordance with
the periodization of the Blytt-Sernander scheme.

This study was funded by the Russian Foundation for Basic Research, project #20-35-
90058. Part of the study conducted by D.M. Kuzina was funded with the subsidy allocated to the
KFU in context of state assignment # 671-2020-0049.
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Beds with conchostracans at the Upper Permian and Lower Triassic
of Eastern Europe and Siberia

Veronika V. Zharinova
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Biostratigraphy of conchostracans is analyzed on the basis of their distribution in the
sections of the East European Platform, Pechora platform, Kuznetsk Coal Basin, Siberian Platform
and Southern Verkhoyanie. The author proposes the new biostratigraphic subdivisions in the rank
of beds with conchostracans for the Severodvinian, Vyatkian and Induan deposits of Eastern
Europe and Siberia.

Beds with Estheria elongata are identified for the Putyatinian Horizon of the Severodvinian
Stage. Beds with Estheria elongata contain the conchostracan complex, including the species
Estheria elongate Netschajew, 1894, E. lineata Lutkevich, 1941, E. cellelata Lutkevich, 1941, E.
rotunda Lutkevich, 1941, E. angulata Lutkevich, 1941, Pseudestheria itiliana (Novojilov, 1950), Ps.
novacastrensis (Mitchell, 1927), Ps. abramovi (Novojilov, 1970), Ps. exigua, Eulimnadia tobolica
Novojilov, 1970, Palaeolimnadiopsis lundongaense Novojilov, 1970, Megasitum prodromus
Novojilov, 1970. They are widespread in basins of the Klyazma, Volga, Kostroma, Lokhta,
Sukhona, and North Dvina rivers.

Beds with Megasitum volgaense are identified for the Nefedovian and Zhukovian horizons
of the Vyatkian Stage of the East European Platform and for the the Gagarieostrovian and
Ivakinian horizons of the Upper Permian of the Siberian platform. Beds with Megasitum volgaense
contain the conchostracan complex, including the species Megasitum volgaense Novojilov, 1970,
M. jaroslavlense Novagjilov, 1970, M. sotianum Novojilov, 1970, M. harmonicum Novojilov, 1970,
Pseudestheria nordvikensis Novojilov, 1946, Ps. chatangensis (Novojilov, 1946), Ps.
novacastrensis, Eulimnadia shorokhovi Novojilov, 1970. On the territory of the East European
Platform, they are widespread in basins of the Vetluga, Velikaya, and Vyatka rivers. On the territory
of the Siberian platform, they are widespread in basins of the Maymecha, Kotuy, and Lower
Tunguska rivers.

Beds with Euestheria gutta are identified for the Induan and Olenekian stages of the East
European Platform, Pechora platform, Kuznetsk Coal Basin, Siberian Platform and Southern
Verkhoyanie. Beds with Euestheria gutta contain the conchostracan complex, including the species
Euestheria gutta (Lutkevich, 1938), Limnadia blomi Novojilov, 1959, Lioestheria ignatjevi Novojilov,
1959, L. propinqua Novojilov, 1958, L. kubaczeki Voltz, 1937, Pseudestheria kashirtzevi Novojilov,
1959, Ps. putjatensis Novojilov, 1959, Ps. rybinskensis Novojilov, 1959, Ps. wetlugensis Novojilov,
1959, Ps. pliciferina Novojilov, 1959, Ps. vjatkensis Novojilov, 1959, Wetlugites pronus Novojilov,
1958, Concherisma tomensis Novojilov, 1958, Sphaerestheria aldanensis Novojilov, 1959, Sph.
belorussica Novojilov, 1954, Cyclestheria rossica Novojilov, 1959, Echinolimnadia mattoxi
Novojilov, 1965, Palaeolimnadiopsis albertii (Voltz, 1837), P. brevis Novojilov, 1958, P. vilujensis
Varentsov, 1955, Lioleaiina triasiana (Chernyshev, 1934), Vertexia tauricornis Lutkevich, 1941,
Cornia melliculum Lutkevich, 1941, C. germari (Beyrich, 1857), Loxomicroglypta nodosa Novojilov,
1946, Magniestheria mangaliensis (Jones, 1862).

The work is supported by the subsidy allocated to Kazan Federal University for the state
assignment # 671-2020-0049 in the sphere of scientific activities.

68


mailto:nika_zharinova@mail.ru

Mid-Famennian negative C-isotope excursion in the lzyayu River section
(Tchernyshev Uplift, Pechora Plate)

Andrey V. Zhuravlev?, Denis A. Gruzdev?, Yadviga A. Vevel!, Andrey V. Erofeevsky?!
IN.P. Yushkin Institute of Geology Komi SC UrB RAS, Syktyvkar, Russia; micropalaeontology@gmail.com

The Famennian was a time of significant perturbations in the carbon cycle caused by the
onset of the Late Palaeozoic Glacial Age. The prominent negative excursion in the isotopic
composition of inorganic carbon is known in the Lower—Middle Famennian (Palmatolepis
rhomboidea—Palmatolepis marginifera marginifera conodont zones) of North America and
Southern and Central Europe. This excursion is discovered in the calciturbidite sequence in the
southern part of the Tchernyshev Ridge (East of Timan-Pechora basin).

0%Ccan values decrease from around +1%. in the Pal. rhomboidea conodont Zone to
minimum values around -1%o in the upper part of Pal. rhomboidea—Pal. gr. gracilis Zone interval,
and are followed by a gradual increase to values around +1.5%0 during the Pal.marg.marginifera
Zone. The negative C-isotope excursion spans Pal. rhomboidea—Pal. marg. marginifera conodont
zones interval. The amplitude of the excursion is about -2.5%o.

Variations in isotope composition of carbon of conodont elements (5*3C.on) of Palmatolepis
glabra group were evaluated in the stratigraphic interval under consideration. d3C.n values
decrease from -25.7%o to -28.3%0 in the Pal.rhomboidea—Pal. gr. gracilis Zone interval. Gradual
increasing of 3'3Ceon values starts at the middle part of the Pal.marg.marginifera Zone. The 8*3Ccon
values reach -25.6%o in the Pal.marg.utahensis Zone. Generally, 8**C.on variations are conforming
to those of 8*°C.an. The amplitude of the negative excursion in 8'3Ccon is about -3%e.

Similar variations in the isotopic composition of carbon of carbonates (amplitude of about -
2.5%0) and of conodont elements (amplitude of about -3%.) suggest significant changes in carbon
isotopic composition in early-middle Famennian pelagic ecosystems. It is supposed that carbon
emission from hydrotherms or/and volcanos accompanied with glacioeustatic regression were the
most probable causes of Mid-Famennian negative carbon isotope excursion.
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Unfavorable habitat for benthic foraminifers during the Late Jurassic
OAE and Early Aptian OAE 1a in the epeiric sea of the eastern part
of the Russian Platform

Svetlana O. Zorina
Kazan Federal University, Kazan, Russia; svzorina@yandex.ru

The most disastrous consequence of the Early Aptian Oceanic Anoxic Event (OAE) in the
epeiric sea of the eastern part of the Russian Platform for benthic foraminifers (BF) was oxygen
decrease and the onset of sulphidic conditions associated with toxic enrichment in heavy metals.
The latter can be regarded as one of the main causes for BF distress and even their
disappearance.

Twenty-eight cores of bituminous rocks from two anoxic levels (Late Jurassic OAE and
Early Aptian OAE 1a) and host mudrocks were sampled from the Upper Jurassic-Lower
Cretaceous section of the Tatar-Shatrashany borehole (eastern part of Russian Platform). Trace
element analyses were undertaken using ICP-MS for estimating the extent of sediment
contamination in ten toxic metals (As, Cd, Se, Pb, Zn, Ni, Mo, Cu, V, and W). Geoaccumulation
index (lgeo) Was calculated by comparing the current concentration of each metal with geochemical
background value metal in Upper Continental Crust. At the same time, the total number of BF
(number of specimens per 1 m?) and the number of species in the sample were counted for the
vast complexes of BF found in the studied section.

The integrated data handled evidence for mostly dysoxic conditions in the epeiric sea of the
eastern part of the Russian Platform during the Late Jurassic OAE. The habitat conditions were not
totally destructive for BF. The most toxic-resistant species is Lenticulina infravolgaensis (Furs.et
Pol.).

Strong anoxia in Early Aptian OAE 1a contributed to extremely contaminated sediments is
considered fatal for BF. The only toxic-resistant species that successfully recovered from the toxic
stress is the zonal species Mjatliukaena aptiensis (Mjatl.).

The Lower Aptian black shales show extreme contamination by Mo and Cd. Thus, the
anoxic environment can be regarded as becoming not suitable for BF inhabitance also totally
without oxygen and with an excess of free hydrogen sulfide in anoxic conditions.
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MuocnopTbl M KpuUNTOCNOPbl U3 BU3ENCKUX OTNOXeHun Bonro-
Ypanbckoun obnactu

AknwmHa O.B.
KazaHckni (IMpuBormkcknin) hepepanbHbii yHUBepceuTeT, KasaHb, Poccust; OlgVAKishina@stud.kpfu.ru

M3y4eHbl MMOCnopbl U3 FMHUCTBIX NOPO4 BU3EWCKOro sipyca, OTOOpaHHbIX U3 ckB. 4482
Hoso-Enxosckon nnowaan POMaLLKUHCKOroO MECTOPOXAEHMS.

B pesynbrate nanuMHONOrMYeckoro aHanmM3a YCTaHOBIIEHbl MHOrOYUCIIEHHbIE CMOpbI
cnegyowmnx BmagoB: Lycospora pussilla (Ibr) Som.-Somer, Cingulizonates bialatus Butterworth et
al., Waltzispora lobophora (Waltz) Stapl., n Vallatisporites punctatus (Naum.) Oshurk. EanHnyHbie
crnopbl npeactaeneHbl Bugammn  Knoxisporites multiplicabilis (Kedo) Oshurk.; K. literatus (Waltz)
Playford, Murospora aurita (Waltz) Playford, Reticulatisporites magnus (Kedo) Byvsch.,
Simozonotriletes serratus (St.) Byvsch., Diatomozonotriletes saetosus (Hacquebard et Barss)
Hughes et Playford, Tripartites incisotrilobus (Waltz) Potonie et Kremp, Vallatisporites variabillis
(Waltz) Oshurk., Triqutriletes sp. n ap.

YcTaHoBNEHHbIE BWAbI MWOCMNOP, B OCHOBHOM, MNpuUHagnexat pogamMm u3 CeMencTBa
nnayHoBmaHbix (Lepidodendraceae), xBoweBugHbix (Equisetace) u nanopoTHMKOOOpasHbIX
(Polypodiophyta).

Komnnekc Muocnop noaTBepkaaeT BU3EWCKMMA BO3pacT BMeLLaWwux nopog u
cBugeTenbcTeyetr o6 o06unbHOM W pasHoobpa3HOM pacTUTENbHOCTM, Mpou3pacTaBlUeNn BO
BNaXHOM TPOMUYECKOM Krmmare.

CoBMECTHO C MMOCMOpamMn BCTPEYEHbl eOUHUYHbIE NEPEOTIIOXKEHHbIE Anaabl KpUNToCcnop
(Cryptospores), He xapakTepHble A5 KaMEHHOYToNbHbIX OTMOXeHUn Bonro-Ypanbckon obnactu.
CuuTaetcs, 4TO KpPUNTOCMOPbI — 3TO CMOPbl MEPBbIX Ha3eMHbIX pacTeHun, obnagarowme
ycTOonumBor OB6OMOYKOM M MOCTOSIHHBIM HanuuveMm auag v TeTpag. Kpuntocnopbl nosiBUNUCH B
paHHEM OpAOBMKE, OOCTUMNN pacuBeTa B CUIype W MOSHOCTbI0 MCYe3Nn B paHHEM AeBoHe. X
HaXo4KWN N3BECTHbI HA BCEX KOHTUHEHTAaX.

MpucyTcTBME OPAOBUKCKO-CUITYPUACKMX KPUMNTOCNOP B OTMNOXEHUSIX BU3ENCKOro sipyca
Bonro-Ypanbckon o0nactu MOXHO OOBSACHWUTb MOCTYMNNIEHMEM OGMOMOYHOrO MaTepuana us
obnacter CcHoca, pacnofyioKEHHbIX MO nepudepun paHHEKaMEHHOYronbHoOro 6accenHa
(MpnbanTuka, MNomopbe M T.4.). ITO cornacyeTcss C COBPEMEHHbIMWU naneoreorpauyeckumm
NMOCTPOEHUSIMMU.
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O Bo3pacTHOM nonoxeHun paspe3a Kyepa-Knwouumkm — yHuUKanbHOro
MeCTOHaXO0XAeHUA NO3BOHO4YHbLIX cpeaHen nepmu (Mepmckum kpan)

Bakaes A.C. 1, Bynaros B.B. !, MnantauHos N.A. 2, KoxaHos [.1.%, NoHomapesa I.10. 2,
XonTa N.C.?

ManeoHTonornyecknin MHCTUTYT UM. A.A. Bopucsika, Mockea, Poccus; alexandr.bakaev.1992@mail.ru
2[lepMCKU rocyaapCTBEHHbIV HaLMOHanNbHbIA UCCrefoBaTenbCkMin yHnBepcuTeT, Mepmb, Poccus
3MockoBckuii FocynapcTBeHHbIN YHuBepcuteT um. M.B, llomoHocoea, Mocksa, Poccust

MecToHaxoxaeHne nepmMckmux No3BOHOYHLIX Kyena-Kntounkn Haxogmtcs Ha tore [Nepmckoro
kpas B KyeguMHckoMm panoHe, oTkpbiTo B 2005 r. OTOT MCKMOYMTENBHO BaXHbIA paspe3 umeet
pa3Hble BO3paCTHbIE AAaTUPOBKMN MO reoniorM4eckMM U NaneoHTONorMYyecknm AaHHbIM.

B TekTOHM4eckoM nnaHe paspe3 HaxoaouTcs B ceBepHoW 4vactu bawkupckoro csoga Ha
BocTtoke Pycckon nnutbl. o AaHHbIM reonorocbeMoudHbIX paboTr macwTaba 1: 200 000 Ha
Tepputopumn Kyepa—Kntoumkn BbigeneHol GypaeBckas M YekMaryleBCKas TOMWM LUEeLMUHCKON
cBUTbI ycpmmckoro sipyca. HwkHeGenebeeBckas noacBuTa KasaHCKOro sipyca BblgerieHa B 6 KM K
ceBepo-3anagy OT Kapbepa. B paspese umetoTca ABa (payHUCTUYECKUX YPOBHS, CBA3AHHBLIX C
CepbIMUN N XENTOBATO-CEPbIMM TOHKOMMUTYATLIMU MePrensaMmu, rMUHUCTbIMU U3BECTHAKaAMMN.

MecToHaxoXgeHne CcogepXXMT OCTaTKM BOOHbLIX MO3BOHOYHbIX — pblib, amdubun wn
pentunuin. OnucaHbl HOBble BMAbI HacekoMblX. Mckonaemasi dnopa BKtoYaeT XBOLLEBWUAHbIE,
nenbTacnepmMoBble NTEPUAOCNEPMbl, MHKIOPUTLI, BONHOBCKMEBBLIE U XBOWHbIE. PayHUCTUYECKUIA
KOMMIIEKC BecbMa cBoeobpaseH. [MpucyTcTBMe B OpUKTOLEHO3e akTuHonTepurumn Kazanichthys
viatkensis n Kargalichthys efremovi, a Tarke koTnaccumgHbix cerimypuamopd poga Leptoropha
«OTnpaBndeT» paspe3 B BepxHekasaHCKkui nogbsipyc. OgHako B nonb3y yEMMCKOro Bo3pacTta
CBMOETENLCTBYOT cregyowme daktbl. B opukTokoMnnekce maccoBon ¢hopmon sABnATCA
AuckosaspucumHble cerMMypuamopdbl, U3BECTHblE TOMbKO W3 HWXHeW nepmun LleHTpanbHou
EBponbl u CpegHenr Asun. CoctaB komnnekca nydyenepbix pbl® HECKONbKO OTnuyaeTcs oT
TUMWYHBIX BEpPXHEKa3aHCKMX MecToHaxoxaeHun AkcakoBo u Lnxoso-Yupku (KupoBckas o6r1.).
HoBbii BuO MuUCXONTEpuAoBbIX Hacekomblx Aspidothorax permianus oTHocUTCH K poay,
npeAacTaBUTENN KOTOPOro pacnpocTpaHeHbl B BepxHeM kapboHe PpaHuun n NepmaHum.

[na yTodHeHns Bo3pacTa rnposefeH CpaBHUTENbHbLIA MUHEPanornyecknin aHanumsa Taxenomn
dpakunn TeppUreHHbIX Nopog NepmMckoro Bospacta. [Ans atoro Ha Tepputopumn lepmckoro kpas
0oTOOpaHbl LWecTHaguaTb TOYEYHbIX NUTOMOMMYECKUX NPob M3 MNecyYaHWKOB M KOHromepaToB
wewmmuHeckon n 6enebeesckon cBuT. MNony4eHHble pesynbTaTbl KOPPENUPYIOTCA C NPOBEeAEHHbIMU
paHee wuccnegoBaHnaMM Ha Tepputopun [lepmckoro Kpasd, TartapctaHa, balukoptocTtaHa,
Yomyptuun, Kuposckon obrnactu. TeppureHHble nopoabl pa3spesa Kyega-Knounku no konvyecTsy
MUHEpanoB rpynnbl 3MNMAOTA W YepHbIX PyAHbIX MWHEpPanoB B TsKenon dpakuum 6nmnskm
3Ha4yeHMAM LewwMmHCKkon ceuTbl. Kak n B nopogax 6GenebeeBckon CBUTbI 30eCb OTCYTCTBYHOT
MUPOKCEHbI, amdunbonbl, OTMEYaeTCA CHWKEHWE CcOoAepXaHus TEeppPUreHHbIX YCTOMYMBbIX
MUHEparos.

B paspese Kyega-Kniounkm m3 meprenem n rUHUCTBIX M3BECTHSKOB METOAOM ropsiven
9KCTpaKuumn nomnyyeHol Gutymonabl. [1na cpaBHEHNA reOXMMUYECKNE UCCNeAOBaHNA NPOBEAEHbI C
n3secTtHsakamn benebeesckon cBuTbl paspesa [locag. o xapaktepy pacnpegeneHvus 4rneHoB
romonormyeckoro psiga H-ankaHoB OB 006pasuoB xapakTepusyeTcsi Kak —canponeneBoe,
mManonpeobpasoBaHHOE, anfoOXTOHHO-aBTOXTOHHOE BMeELLAloWmMM OTMIOXKEHUSAM (C  pasnnyHOM
CTeNeHb0 CUHreHeTU4HocTK). OgHaKo MMETCA pa3nmuns. 3HauyeHMs OTHOLLEHUS YETHbIX YNEHOB
rOMOSIOTMYECKOro psga  H-ankaHoB K HeYeTHbIM, a Takke xapaktepuctuka CPl,  patot
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npoTMBopeumnByto oueHky Tuna OB, a Takke ero KartareHeTnyeckon npeobpasoBaHHOCTW.
Butymong obHaxeHus Kyeaa-Knounkm 4geMoHCTpupyeT NpoCcTo HEMbICNIUMbIE ANS canponenesoro
Tvna OB 3HauveHns HY/M (2,31) n CPI (2,56). B kyeguHckmnx Gutymomngax 3adoMKCMpOBaHO BbICOKOE
CoAepXaHue yrrnesogopoda TPUTEPNaHOBOro psaga, sienswuweroca ovomapkepoMm. Mbl Moxem
roBOpUTb O TOM, YTO UCXOL4HOE OpraHu4eckoe BellecTBO obpasua u3s obHaxeHnsa Kyeaga-Knoumkm
Obino obpasoBaHO 3a cyeT GakTepuanbHOW CrAM3W, HaKOMSIEHHOW B NaryHHbIX OGCTaHOBKax C
MOBbILLEHHON CONEHOCTLIO BoA. butymong obHaxkeHus Nocag obpa3oBaH 3a cyeT canponeneBoro
OB, HakonneHHoro B NPUBpPEXHO-MOPCKNX BOCCTAHOBUTESNbHbIX YCNOBUSX.
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MHouepamononobHble  ABycTBOpYaTble  MOJUIKOCKM U BefMKoe
nosagHenepMckoe BbiMupaHue Ha CeBepo-BocToke A3um

bskos A.C.

CeBepo-BocTOYHbIN KOMMMEKCHBIN HayvHO-UccrnegoBaTenbckmi mHcTUTYyT MM, H.A. Wnno OBO PAH,
MarapnaH, Poccus; abiakov@mail.ru

KasaHckui cbegepanbHbin yHuBepcuteT, KasaHb, Poccus

CeBepo-BocTouHbIn rocygapcTBeHHbI yHuBepcuteT, MaragaH, Poccus

MHouepamononobHbie AByCTBOPYATbLIE MOSITHOCKN ABMSIOTCA XapakTePHENLLMM 3NIEMEHTOM
nepMckon BbicokobopeanbHon dayHbl. [MogBMBLUNCL B cepeauHe paHHEen NepMu, OHU urpanu
AOMUHMPYIOLLYI0 ponb B coobuiectBax 6eHToca BNNOTb A0 KOHUA NEPMCKOro nepvoga. Yxe B
nosgHen nepMu  MHouepamonofobHble  ABYCTBOPKM  3HaYMTeNnbHO npeobrnaganu  Hag
G6paxmonogamu, ocobeHHO B BaccerHax ¢ TEpPPUreHHON cegMMeHTaunen.

MosgHersagenynckoe BbIMUpPaHME 3HAYMTENbHO 3aTPOHYNO BCe rpynnbl dpayHbl, B TOM
yucrne M uHouepamonogoOHbix ABycTBOpok (Bbsakoe, 2012). OgHako, yxxe BO BTOPOW MOSIOBUHE
By4anuHa OHW UCNbITanM HOBbIN pPacLBET, CBA3AHHbIA C NOSIBIEHMEM M BypHbIM pasBUTUEM poaa
Intomodesma, npeacTtaBUTENU KOTOPOro BMeCTe C ApyrMM poaoM — Maitaia 3acenunm Kak
MEerKOBOAHbIE, TaK W rNyboKOBOAHbIE BMOTOMbI Ha OFPOMHbBIX NPOCTPaHCTBax OT Tanmblpa OO0
CEBEPO-BOCTOYHO-a3MaTCKOM OKpauHbl U gaxe, BO3MOXHO, gocturnm CesepHon Amepuku. B aTo
Bpems pasHoobpa3sve wuHouepamonodobHbIX ABYCTBOPOK Aocturaet 14 BMOOB M NOSABMASIOTCA
camble KpyMHble WX NpeacTaBuTENnM, ANIMHA KOTOPbIX cocTaBnsana 6onee nonymeTpa. Yucno
oTaernbHbIX ocoben ObINO Takke OYeHb BENUKO, O YeM CBMAETENbCTBYHOT Lenble «knagduwia»
WHTOMOAECM W MawnTah kak B pa3pesax BepxosiHo-Oxotckoro, Tak u Konbimo-OMOMOHCKOro
pernoHoB. TakoMy npouBeTaHuio MHouepamonodobHblX dopM, o4yeBMaHO, crnocobcTBoBann u
BnaronpusiTHble TemnepaTypHble YCNOBUS cyLlecTBoBaHuUS dayHbl — go +23.1°C (Zakharov et al.,
2005).

Bo BTOpOM nonoBWHeE YaHCMHA MeNKOBOAHble BuoTonbl, Hanbonee GnaronpuaATHble AN
obuTaHus pasHoobpasHon payHbl, BcrneacTeue rnobanbHON perpeccumn, BbI3BAHHOW POCTOM
Cwnbupckoro cynepninoma, Ha4anum ncyesatb. Kpome Toro, HeraTMBHO CKka3asniocb Ha OpraHu3mbl U
nocTynneHne psga TOKCUYHBIX BELLECTB, B MepBYK ouvepenb, cepoBogopoda. MakcumansHoro
BNUSHUSA amaHaumm Cnbupckoro cynepnmnioMa Ha Mopckyto 6uoTty GaccenHoB Ceepo-BocToka
A3nn gocTurnmn Bo BTOPOKM MOMOBMHE NO34HEr0 YaHCKMHA, Korga npakTuieckm Bca 6eHTocHas buoTa
nornbna. AToT MOMEHT hukecupyeTcs B psage rinybokoBogHbix 6acceriHoB CeBepo-Boctoka Asnn
(AsH-HOpsaxckom, BanbirblyaHckom, ceBepo-BoCTOMHOM  nepudpepumn  OXOTCKOro)  NOSHbIM
NCYE3HOBEHMEM OCTATKOB KakoM-Nnbo dayHbl U cnegoB 6uotypbaumn, nosiBNeHNneM TOoH4YanLen
NaMWHApPHOW CIIOUCTOCTKN, PE3KUM YMEHbLUEHMEM coAepXaHuss OWOreHHOro KpemHesema W
NMOBCEMECTHbIM NPOosiBIIeHNeM npusHakoB aHokcun (bskos, BeaepHukos, 2007).

OpHako, Kakue-To pedyrmyMbl XU3HU, O4EBUOHO, MOITIM COXPAHATLCA Koe-rae cpeam aToro
«OKeaHa CMepTM» B OTHOCUTENbHO MENKOBOAHBLIX 06cTaHoBKax BepxostHckoro n banbirbl4aHcKoro
faccellHOB, O 4YeM CBUOETENbCTBYIOT MNEPEXMBLUME 3TO BbIMUMpPaHME €AWHUYHbIE MOTOMKM
NepMCcKor MOpPCKOM B1OoTbl (B TOM YMUCrie U MHouepaMonofobHble ABYCTBOPKU-ManTanm), a Takke
naneoTakcogoHTbl U ractponoabl-6ennepodoHtnasl. B HxHem Tpmnace Cesepo-BocTtoka Asum
nHouepamononobHble npeacTaBneHbl AByMsA Bugamu: Maitaia errabunda (Popow) n Maitaia sp. B
n306MNNUN OHM BCTPEYEHbl B OTMOXEHUAX BEPXHEro UHOA W HWKHEro orieHeka, rnocre 4yero Bce
ManTann BHE3anHO NOSIHOCTbLIO BbIMMPALOT.

WccnepoBaHna BeinosiHeHb! nNpu nogaepxke POOU, npoekt Ne 20-05-00604.
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M3oTonHble wuccrnegoBaHUA yrnepoaa nepmMcCKnx wuU3BeCTHAKOB HIo-
BOCTOYHOM YacT OMOJIOHCKOro maccuBa

BpbiHbko U.BL., Bakos A.C.1?, BeaepHukos WN.J1.1

1CeBep0o-BoCTOYHbIN KOMMMEKCHbIN Hay4yHO-UccregoBaTenbckuin uHcTuTyT MM, H.A. Wnno OBO PAH,
MarapaH, Poccus; ibrynko@mail.ru

2CeBepo-BocTouHbIN rocygapcTeeHHbIn yHMBepeuTeT, MaragaH, Poccust

M3oTonHble nccnegoBaHusa yrrepoga MCnonb3ylTca ANs Koppensaumm paspesoB, a Takke
Ana  naneoreorpaduUYeckux  PEeKOHCTPyKuMrM npowsoro. B HacTtoswem  umccnegoBaHum
npoaHanuampoBaHo 111 npo6 Ha O¥Cups. KaK M3 pakoBWMH Gpaxuonon, MPEeUMyLLEeCTBEHHO
cnpndmpug (63 npobhl), Tak N U3 BMELLLAKOLLNX MOPOA — KONbIMUEBBLIX N3BECTHSIKOB (48 npob) n3
Tpex Nnepmckumx paspesoB no p. Pycckas-OmonoHckas, p. MyHyrymkak, pyd. ®egopoBCkui.

Ona  koppektHon uHTepnpeTaumn O%Cyaps. C LEMbI  WUCKMIOYEHUS OnareHeTUYeckmx
n3meHeHu Oblnn MCMNONb30BaHbl: BM3yarbHas OLeHKa nepekpucTannnaumm pakosmH 6paxmonos,
onpegeneHne metogom ICP-MS cogepxanua Mn, Sr u Fe B usBecTHdkax. CornacHo 3aTum
KPUTEPUAM, KOMbIMUEBBLIE M3BECTHSIKWM OKa3anucCb NPUroAaHbl AN farnbHenwero udydexus. [Ans
pakoBUH Gpaxmonog OCHOBHbIM KpUTEPUEM NS pasrpaHUYEHUs OUMareHeTUYECKUX W3MEHEHWN
asnanack BenuimHa d3Ciaps. 2 -8 %o, NO3TOMY U3 AanbHenwen 06paboTkM AaHHbIX UCKITHOYEHbI 4
obpasua co 3HauyeHnem d3Cyaps. 0T -18.03 10 -9.41 %eo.

ANa HWKHENEepMCKUX OTNOXEHUN (acCenbCKO-HWXKHEapTUHCKUA WHTepBan) maTtepuanom
ana  onpegeneHns  5%Cyaps. MOCMAYXWUNM  pPakoBUHBLI  Bpaxuonod-cnvpuduvpua — Xxopoluen
COXPaHHOCTU; NMOMy4YeHHblIe HaMW 3Ha4veHus konebnoTtca ot -5.22 o +3.16 %o. 10 3TUM AaHHbIM
MOXHO MPEANoNoXnTb ABa BapuaHTa MHTEpPNpeTaumn Nnosny4YeHHbIX HU3KUX 3HauYeHUn 5Cyaps.: 1)
pakoBuHbl ObinM NOABEpPXEeHbl AuareHesy; 2) BrMSHWE OCOBEHHOCTEW MECTHbIX YCNOBUM
OCaZilKOHAKOMNMEHUS.

Ona  HWKHe-cpeoHenepMCKUX — OTNOXEHUN  (BepXHEeapTMHCKO-BOPACKMM — WHTepBan)
matepuan ansa onpeneneHnst 83Ciaps. ObINT MONYYEH U3 KOMbIMUEBLIX M3BECTHSIKOB. 3HA4YeHUs
01 3Craps. OOHAPYXXMBAIOT TSXKENbIN U3OTOMHBIA cocTaB — oT +1.36 ao +6.01 %o (bskoB v ap., 2015).
Takne copepXaHusi, CKopee BCEro, CBWAETENbCTBYT O MOBbILWEHHOW OMONPOAYKTUBHOCTM
BacceliHa, 4TO MOXXHO OO BACHUTL OEeATENBbHOCTLI0 BakTepuanbHbix opraHnamoB (MaHenuH, 2013).

[Ana BepxHenepMcKUX OTMOXEHUN (KEeNUTEHCKO-BYYanUHCKUA WHTepBan) maTtepuan Ha
O0%%Cyaps. ObIN Takke oTOOpaH M3 pakoBWH Gpaxuonoa-cnupuduvpua. [MonyyYeHHble 3HaYeHUs
nokasbiBatoT peskoe obrerdyeHne 82 Cyaps — 00 -8%o, YTO MOXET ObiTb CBSI3aHO C aKTUBM3aLMEN
BynKaHmyeckon gestenbHocTn OxoTcko-TanmroHocckon ByrnkaHudeckon agyrn (bskos, 2012). Ho,
TaKke Henb3s UCKMYNTb UX U ONpeaeneHHble AnareHeTUYECKMe U3MEHEHNS.

Takum o6pas3oM, Hamu MosydeHbl HoBble MaTepuanbl Mo OCyaps. KaKk MO OMOTrEHHBLIM
kapOoHaTam, Tak 1 No BMELLALINUM U3BECTHAKAM, 3TU AaHHbIe NO3BOSMMIM LOMNONHUTL TPEHA MO
O13Craps AN NEPMCKMX OTNOXEHUIN BOCTOKa BopeanbHoii nogobnacTtu.

WcecnegoBaHus BbINOMHANUCE Npy nogaepxke POOU Ne 20-05-00604.
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Mounck nepCcnekKTuBHbIX Ha YyrneesoaopoAabl O0OBLEKTOB Ha OCHOBe
reonoro-reocbusuqecxux AadHHbIX B OTNTIOXEeHUAX Capraechoro
ropM3oHTa Ha ceBepo-BOCTOKe Pecny6nm(u TaTapCTaH

BopoHkos C.E.

KasaHckuii (Mpusormkckmin) denepansHbin YHuBepcuteT, KasaHb, Poccus; seregaw.19@mail.ru

B HacToswee Bpemsa BecbMa akTyanbHa npobrnema MCTOLLEHWNSI 3anacoB rOPHYEro Chipbs,
Kak B LUEenoM mMupe, TaKk U B OTOENbHO B34ATbIX pernoHax. BonblWMHCTBO MeCTopOXAeHU
Pecnybnukn TaTtapcTaH HaxoguTCsa Ha Mo3dHen cTtagum pas3paboTku, TO eCTb XapakTepusyeTcs
BbICOKOW  CTeneHbkd BblpaboOTaHHOCTM (B 4aCTHOCTW, MO TEPPUrEHHOMY [OEBOHY) U
cyuiectBoBaHMeM npobnembl HegocTaTka BO3BpPATHbIX OOBLEKTOB MO OCHOBHOM 4acTv oHAa
CKBa>XMH.

Llencto paHHOW paboTbl SBNAETCS BbISBNIEHWE MNEPCNEKTUBHbIX Ha YrneBoAopoAbl
06BHEKTOB B CapraeBCKOM ropm3oHTe Ha ocHoBe AaHHbIX [MIC 1 reonoro-npoMbICAOBbIX AaHHbIX MO
CKBaXMHaM, B KOTOPbIX Oblnv NONyYeHbl NPUTOKM HETK.

OCHOBHbIM  OObEKTOM  McCcnegoBaHuMM — sBNAETCA  HedPTAHOEe  MeCcTopoXAeHue,
pacrnonoXeHHOe B CEBEPO-BOCTOYHOM 4YacTu Pecnybnvku TartapcTtaH, B TEKTOHUYECKOM MiaHe
NPUypoOYEeHHOe K Hro-BocTodHOMY CKoHy Ceepo-Tatapckoro cBoga. Ha wmectopoxgeHwun
NPOAYKTUBHBLIMU SBIISAKOTCSA TEPPUreHHble OTMOXEHUA NalMACKOr0O U TUMaHCKOrO rOpPU3OHTOB
BepxHero gesoHa. MecTtopoxaeHue akcnnyatmpyetcsa ¢ 1955 roga. CerogHst oHO HaxoguTcea Ha IV
cTagum pas3paboTku M OTHOCUTCS K KaTErOpMM UCTOLLEHHBIX MECTOPOXAEHWNNA.

B paboTte OCHOBHbIM OOBLEKTOM WCCNEOOBaHUA SBNSIETCS CapraeBCKUA  FOPU3OHT,
OTNMYMBLLUUACA NpuUTOKamMM HedTM B page ckBaxuH. [poBedeHbl aHanuM3 M uHTepnpeTauus
OaHHbIX TUVC (pagnoakTMBHBIN M 3NEKTPUYECKUMI KapoTax) Mo CKBaXMHaM U3y4aemoro
mecTopoxaeHunsa (poHg Bknoyaet 6onee 400 ckBaxuH). B nogowBe capraeBCKOro ropus3oHTa
yCTaHOBIEH Haubornee nNpoaykTuBHbIN MHTepBan Dsr1. [ng aToro MHTepBana NOCTPOEHbl KapThbl
MHAOPMATMBHbBIX reoPU3NYECKMX NapamMeTpoB C BblAeNEeHMEM NEPCNEKTUBHBIX HA yrNeBoLOpPOAabl
30H Ha MroLwaan MeCcTopoOXAEHUS, peKoMeHa4yeMbIX Ans fanbHenwmnx nepdopaumoHHbix padoT n
COCTaBIiEHNA NepeyvHsi BO3BpPaTHbIX OOBLEKTOB, 3a CYET KOTOPbIX BO3MOXEH MPMPOCT 3anacoB
yrneBo4opoaoB.
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MepcneKkTuBbI He(pTeraaoHOCHOCTHU oro-zanagHou YyacTum
KpacHopapckoro Kpas no pe3ynbTatam rMapoXmMMmnYecKnx
uccnepgoBaHMM nnactoBbix Boa 3anagHo-KybaHckoro m KepueHcKo-
TamaHckoro nporn6os

3y6 O.H.
KybaHckuin rocyaapcTBeHHbIN yHuBepcuTeT, KpacHogap, Poccust; geokub@bk.ru

B paHHoM paboTe no pesynbTaTtaM rMOPOXMMUYECKMX WCCRedoBaHMMA NacToBbIX BOA
npegnpuHaTa NomnbiTka C HOBbIX MO3ULNIA pacCMOTPETb NepcnekTnBbl HETErasoHOCHOCTU HOro-
3anagHon Yactu KpacHogapckoro kpasi, B 30Hax couvneHeHus 3anagHo-KybaHckoro n KepyeHcko-
TamaHcKoro nporvoos.

B pesynbTarte nccrnenoBaHusi ’MAPOXUMMYECKMX 0OCTAaHOBOK BLISIBNEH psig cneumndunyeckmx
4YepT rMapPoXMMmn4eckon o6CTaHOBKN Nccnegyemon nnowlagu:

1. Mpoucxoant n3MeHeHne MuUHepanu3aunmn nnacToBbix Bod. OHa Bo3pacTtaeT OT MOHTa K
capmaTy 1 YMeHbLUaeTCcd OT capMarta 4o Yokpaka.

2. MeHsaTCcs Tunbl BOA4 B paspe3e MOHTa: XOpMOO-MarHWEBLIE, a B YOKpake -—
rmgpokapboHaTHO-HaTpueBble. 3MeHeHMe TUMOB BOA, MOXHO WCTONKOBATb WHTErpaumen
ANUreHeTUYECKUX BOL, KOTOpble OTKaTbl M3 T[NWH. bBbinn  BbISBNEHbI  XapaKTEPUCTUKK
rMMOPOXMMUYECKUX YCIOBUIN [XKMIMHCKON 30HbI B CpaBHEHUM ¢ brnaroselleHckon. BHe 3aBUcCMMOCTH
OT YCTaHOBIIEHHOW MWHepanu3auuMuM MnacToBbiXx Bo4, BoAbl [DKUMMHKM MOXHO OTHECTU K
rmapokapboHaTHO-HATPUEBLIM.

3. MuoueHoBbIM BOoAaM M3y4aeMblX 30H MPUCYLLE Hanuume BbICOKUX KOHLEHTpauui noaa
(mo 70 mr/om®) n 6poma (oo 148 mr/am3). 3HaumTenbHbLIE NokasaTenn MUKPOSNEMEHTOB B BoAax
pacKpbiBalOT WX TanacCOreHHyl CylHOCTb. KoppenaTuBHas CBA3b MexXay KOnMyYecTBOM
MUKPO3SIEMEHTOB N HedTEerasoHOCHOCTU ToMWwM MuoueHa B bnarosewieHckon U [KUIMHCKOWM
30HaxX He NpocnexnBaeTcs.

4., CXOXeCTb TIMOPOXUMMYECKUX YCMOBUA MUOLEHOBbLIX 3anexen wuccnegyembix 30H
noaoTeBepXKgaeT €AMHCTBO naneoreorpaduyeckorr 0OCTAHOBKM WM FEOSIOTMYECKMX  YCIIOBUMN,
BO3JENCTBYIOLLMX HA UX pa3BUTHE.

77


mailto:geokub@bk.ru

OpraHuyeckoe BeLWeCTBO, €ro reHepauMoHHbIA NOTeHuuan M cocrtaB
apTUHCKMX OTNoXeHMn ceBepa [lpeaypanbCckoro KpaeBoro nporuba
(TumaHo-lNevyopckass NPOBUHLNA)

Kotuk O.C., CanguH B.A.

WHctutyT reonormm um. akagemmka H. T1. OwkuHa Komu HLU YpO PAH, CeiktbiBKap, Poccus;
olga.procko@gmail.com; litgeo@geo.komisc.ru

Tepputopusa cesepa [lpeagypanbckoro Kpaesoro npormba w npunerawowme obnactu
3anafgHoro CKMoHa Ypana sBAsioTCA NepcnekTMBHbIMW Ofs MOMCKOBO-pa3BedoyvHbIX paboT Ha
HedTb 1 ras B TumaHo-lNe4yopckoi NpoBMHUMU. APTUHCKNE TEPPUTrEHHbIE OTOXEHMUS, BXOASLLINE B
COCTaB MNEePMCKOro HeTerasoHOCHOro KOMMIIEKca LMPOKO pacnpoCTpaHeHbl Ha uccrnenyemown
TEPPUTOPUMN.

Mopoabl o4eHb pasHoobpasHbl MO CocTaBy (KNAacTONWUTLI, NENUTONUTLI, KapOOHATONUTLI U
MUKCTONUTbI) N CTPYKTYPHO-TEKCTYPHbIM OCOBEHHOCTSIM. Ha BOCTOKE M3yyaemowm Tepputopum
ceBepa [lpegypanbckoro KpaeBoro npormba B apTUHCKMA Bek npoucxoant obpasoBaHue
rnyboKoBOAHOM [LOenpeccun, 3anosiHAEMOW TeppUreHHbIMn nnEeBbIMK  OTNOXeHUAMK. [1o
NPOCTMPaHMIO B 3anagHOM HanpaeneHuun, B npegenax Koumecckon nnowagv, B apTUHCKUN BEK
npoaosrkanocb kapboHaTHOE OCaaKOHAKOMMEeHNne B MENKOBOOHO-LEeNbgoBbIX YycrnoBusax. B
Nno3gHeapTUHCKO-PaAHHEKYHIYPCKOE BpeMs MOBCEMECTHO HakannuMBanucb TeppureHHble wu
TEPPUreHHO-KapboHaTHbIE OTIIOXKEHMS HWXKHEM MonacCbl B MENKOBOAHO-MOPCKUX YCIOBUSX.
ApPTUHCKME MOMACCOBbIE OTNOXEHUS MPeACTaBlieHbl TOHKAM YEpPedoOBaHMEM CMELLAHHbIX
KPEMHUCTO-TEPPUTEHHBIX U KapOOoHaTHbLIX NopoAd.

CoBpemeHHble cogepaHua Copr B MIMHUCTBIX Nopogax nveBbIX  OTHAOXKEHWI
nameHstotcs ot 0.7 % (p. Cunosasxa) ao 3.7 % (p. Koxum), a B aprunnurax TeppureHHon u
TeppureHHo-kapboHaTHom monaccel — 0.5-3.8 %. B coctaBe OB npeobnagaet OGuTyMuHuUT
(canponenesas OCHOBa), a rymycoBas COCTaBnsawolasd AOMUHUPYET B BOCTOYHbIX pPanoHaXx,
npuMbIKaLWMX K Ypany. YCTaHOBNeHO Hanunume OGefHbiXx U cpeaHunx HedpTerazomaTepuHCKUX
nopoa, BogopoaHbin nHaekc (Hl) meHsetca ot nepsbix aecatkoB Ao 240 mr YB/r Copr. CHKEHNE
reHepaLMOoHHOro nokasartensi MPOMCXOANT 3a cyeT BOoNbLLION A0NM NYMYCOBOro AeTpuTa B cocTaBe
OB. Hanbonee Bbicokue 3HaveHns HI — 240 mr YB/r Copr ONpeaeneHsl B MukcTonutax Koumecckom
nnowanu, rae B coctase OB npeobnagaet GUTYMUHNT.

KaTareHeTuyeckas npeobpasoBaHHOCTb OB apTUHCKMX Nopoa U3MEHAeTCst OT rpagauun
katareHe3a MKi:-MK; Ha 3anagHom 60pTy Kocbio-Porosckon BnaguHel oo rpagaumm AKi» Ha ee
BOCTOYMHOM ©OopTy u B KopoTamxuHckon BnaguHe. [aHHble yrneneTtporpadum u nuponusa
noATBEPXKAAT HE3aKOHYEHHYI0 reHepaumio YB B apTMHCKuX oTnoxeHusax Koumecckon, Xocenato-
Hepytocckon, BepraHTbiMbinibkckon, [Magumenckon n HOxHO-CTenkoBOXCKOW nnowagen, rae
AaHHbIE OTNOXEHMS eLle He BbILN N3 30Hbl HEPTAHOIO OKHa (rpagaums katareHesa, MKy).
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Mo3aHun naneo3on bambyucko-OnUHrAMHCKOM cuHcpopmbl 3anagHoro
3abaukanbs

MuHuHa O.P.

"eonornyeckunin nictutyt CO PAH, YnaH-Yas, Poccus; yaksha@rambler.ru

Bbambyncko-OnuHramHckas nogs3oHa BXoauT B cocTtaB Butumkan-LIMnmMHCKOM 30HBI ©
3aHMMaeT tokHble oTporn HOxHo-Myickoro xpebTta. B cTpykTypHOM nnaHe noasoHa obpasyer
KPYMHYI0 CMHOPMY, B KOTOPOW BbIAENSIOTCA MOMs AOKEMOPUNCKUX MeTamopdryecknx nopog u
cnabo MeTamMopU30BaHHbIX OTMOXEHWUA HWKHEro M BEPXHEro naneososi, BblAeNeHHble U3
cocTaBa pPUMPENCKUX W HWKHENANeo30MCKUX  KOMMNekcoB. PyHOAMEHT, Ha  KOTOPOM
hbopMUPOBanNMCb OTMOXEHMS MEPBON MOSMOBMHbLI BEPXHEro naneo3os, obpasyloT KOMMIEKChbI
GankanbCKOro M KanegoHCKOrO  CTPYKTYPHbIX — 3TaXeW, pasfeneHHblX  MOBEPXHOCTAMM
pernoHasnbHbIX Hecornacum.

Komnnekcbl paHHEerepuuHCKOro CTPYKTYPHOro 3Taxa OO0beauHSAT MNaneoHTONorm4yecku
OoXapaKkTepu3oBaHHbIE OTIIOXEHUS ABYX CTpaTurpadnyeckmx ypoBHen. HMXXHUI ypoOBEHDb BKNOYaET
6ambynckyto (Di2zv) u yynermuHckyto (Dsfs) ceutbl u kaganuHckyto Tonwy (Dsf kd). BepxHun
YPOBEHb BKMtoYaeT yeHAaeKTckyto (Dsfm-Cit) Tonwy, orHeHckyto (Cit) u amaTtkaHckyto (Cq1v) CBUTHI.
Bambynckaa cBuTa MMeeT M3BECTHAKOBO-AOSIOMUTOBBLIM COCTaB, KajarvHCKas Toswa crioxeHa
FMWHUCTBIMWU U3BECTHSAKaMu, ONIOMUTaMKU C NPOCIOSIMU aneBpoSiMTOB U aprnnnnToB. 3TN Nopoabl
oTBeYalT 2, 3, 4, 7 u 8 cTaHAapTHbIM daLmanbHbIM nosicam kapboHaToHakonneHust k. YuncoHa.
TeppureHHaa dynerMmHckas cBUTa MpeacTaBneHa OTMOXEHUSIMU  anstoBManbHbIX KOHYCOB,
KOTOpble CMEHANUCb Komnnekcammn cybakBanbHon AenbTbl. OrHEHcKasi CBUTa xapakTepusyeTtcs
npeobnagaHveM TeMHOOKPAaLUEHHbIX MIMHUCTBIX U TOHKOOBIOMOYHbIX NOpoA, (POPMUPOBABLLMXCH
B rny6okoBogHOM Tpore. AMaTKaHCcKas CBUTa npeacraBfieHa TEPPUreHHbIM KOMMIEKCOM KPYMHOM
annioBnanbHO-A4eNbTOBON paBHUHBLL.  TedpoTypbunanTbl M NaBOBble TOPU3OHTbI  YEHOEKTCKOW
TONWM oTBEeYaeT haunsiM OTKPbITOro MOPCKOro 6accenHa, NPUMbIKaBLLErO K 30HE BYNKaHW3MA.

OcapoyHbIi  KOMNEKC CpedHero—BepxHero AeBOoHa npeactaBnseT cobon OTNOXEeHWUs
wenbcoBoro naneobaccerHa, CceAuMEHTaUMs  KOTOPbIX  Mpoucxoguna B CMOKOWHbIX
TEKTOHUYeckunx ycnosusax. OB6CcTaHOBKa M3MeHUNach B KOHLE No3gHero AeBoHa—paHHeM KapboHe,
OCaZlkOHAKOMNMEHNe MNPOMCXOOUII0 B OTKPbITOM  LIEeNbdOBO-CKNOHOBOM naneobaccenHe, Ha
HayanbHbIX 3Tanax 3BOMOUMM MENKOBOAHOM, 3aTeM yrinybnswowemcs 1 npuMbiKalowmM K 30He
BYIIKaHM3Ma.
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BnusiHne BTOPMUYHLIX TMPOLIECCOB Ha KOJINIEKTOPCKME CBOWUCTBa
KapOOHaTHbLIX MOpPOA Ka3aHCKOro sipyca Ha npumepe Menekecckomn
BNaguHbl

MyaapvcoBa P.A.%, daxpytamHos U.P.2, ®axpyTtamHos 3.1.1
1KazaHckuii hegepanbHbI yHUBepcuTeT, KasaHb, Poccusi; rayshania@mail.ru
2HCTUTYT Npobriem akonorun n Hegpononb3oeaHusa AH PT, KasaHb, Poccus

M3BecTHO, 4YTO C pudOBbIMM Ternamu, BbICTyNalWUMM B KayecTBe JOBYLUEK, CBA3aHO
6onbloe konuyecTBo 3anexen YB kak B Poccuun, Tak U 3a pybexoMm, Tak Kak OTAUYUTENbHON
0COBEHHOCTBbIO PUCOB SABMAETCA MX BbICOKAs MEpBUYHAA MOPUCTOCTb B OTNMYME OT OObIYHbLIX
kapboHaToB. OgHMM 13 Takmx n siensetcs opckoe mecTopoxaeHne cBepxBsdkon HedpTu (CBH)
NPUYPOYEHO K KPYMHOW CTPYKTYpe, PacrnosyiOKEHHOW B KpaeBOW 4YacTM BOCTOYHOro 6GopTta
Menekecckon BRaguHbl. Ha T[opckoM MeCTOpOXOEHUU Y3KUA  OManas3oH MPOMbILIEHHbIX
CKOMNMEHWUA, OCHOBHbIE MPOAYKTUBHbLIE OTMOXEHUSA MNPUYPOYEHbl K KaMbILLSMHCKOMY TOPWU3OHTY
KasaHCcKoro sipyca.

Mo MMKpOOMMCaHUIO KepHa ropHble MOpPOoAbl HWXHEKa3aHCKOro fpyca B COOTBETCTBMU CO
CTPYKTypHOM Knaccudmkaumm P. [JaHxama npeactaBneHbl MNSATbIO OCHOBHbIMW  NIMTOTUNAMU
KapOOHaTHbIX MOPOA: WHTPAKMACTOBbIA AOMONAKCTOYH (PErIMKTOBO-OPraHOreHHbIN  JONTOMMIT),
MOPUCTLIN  OONIMTOBLIN  OONONAKCTOYH/OAONOrPENCTOYH  (OONUTOBLIN  OONIOMWUT),  MENOUAHbIN
AONOCTOYH, FMMWHUCTBIN OONOCTOYH, GpeKkyneBmaHbIN JONOCTOYH. [MepBble ABa nNuTOoTMNA UMEKT
LUMPOKOE pacnpocTpaHeHne Ha [OpPCKOM CTPYKTYpe 1 ABASKOTCA OCHOBHbIMU konnektopamu CBH.
Mo aaHHbIM NabopaTopHbIX nccneaoBaHnin Ansa nurotuna 1: KoadPULMEHT OTKPLITON NOPUCTOCTU:
m=2.83-28.41%, co cpegHum 3Ha4yeHneM 13.9%, KoappMLUMEHT NPOHMLAEMOCTU Knp=1.01-1564.2
MKM?, cpeaHee — 130.27 MKM?, KoapUUNEHT BUTYMOHACBILLEHHOCTU Ken= 2.24—87.63% Kk 06beMyY
nop, cpegHee — 41.32%, kKodpDULMEHT, yunTbIBaOWUN 06bEM MOpP 3a UCKMAYEeHMEM obbema
ocTtaTouHoun Boabl, oT 40.84 oo 93,36%, cpeaHee — 67.14 %. Ona nutotuna 2: m=1.96—-37.9%,
cpeagHee 20.48%, knp= 1.01-1544.9 mkm?, cpeaHee 53.84 MKM?, Ke»=1.38—-87 % k oGbemy nop,
cpegHee 53.84%, koachbdpumumeHT, yuuTbiBaOWMn obbeM nop 3a UcKYeHnem obbema
OoCTaTo4HOM BOAbI, OT 44.95 oo 88.63%, cpeaHee — 69.28 %.

BbisiBNeHbl OCHOBHble MNOCTCEAMMEHTAUMOHHbIE Npeobpa3oBaHMa KapOOoHaTHbIX Mopof,
okasblBawLwme Hauvbonbllee BrMSAHME Ha  KOMNMEKTOPCKME CBOWCTBA:  BbllenaynBaHue,
aonomuTusaums, cynbdaTtusaumsi, BTOpMYHAs KanbuUUTM3auuMs, OKpeMHeHue. W3  aaHHbIX
(hakTOpOB TOMbKO BbIWENayYnBaHMe MOMOXKUTENBHO BNUSIET HaA KONMEKTOPCKME CBOWCTBA
OONOCTOYHOB. WM3ydyeHne ocOBEeHHOCTEN NUTOMNOMMYECKOro COCTaBa KOMMEKTOPOB MO AaHHbIM
KepHa no3eosnsieT BbibpaTb NoaxoadLimMe TEXHONOrmnN BO3OENCTBUS Ha NNacTbl.
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paHMua cepnyxoBCKOro v OallKMpCKOro sipycoB B paspe3ax [Ny6axu
(CpepHuin Ypan, NMepmMckun Kpamn)

MoHomapesa I.10.
lMepMCKMA  FrOCYyAapCTBEHHbIN  HauMOHarnbHbIM - UCCredoBaTenbCckun  yHmBepcuteT, [lepmb, Poccus;
alina@tiron.ru

[MorpaHn4yHble OTNOXEHUSI CEPMYXOBCKOro 1 BaLLKMPCKOro SpycoB B OKpPeCTHOCTU I. N'ybaxu
obGHaxatoTca B Tpex paspesax: BepxHsa lNybaxa (cn. 13-14), ropa JlagenHasa (cn. 29-30) wn
MapuunHckun Tor (cn. 1, obH. 4R). OcnoxHsawwmm hakTopoM ABMSIETCA OTCYTCTBME COLUHbIX
BbIXOAOB B 3TOM MHTepBarne. OgHako B COBOKYNMHOCTU TpU pa3pesa 3akpbiBalT CTApOYTKUHCKWUIA
rOPM30OHT CEPMYXOBCKOMO sipyca W ocHoBaHue 6Gawkupckoro. Ha Ttepputopmm Buwwepcko-
UycoBckoro Yparna cTapOyTKMHCKUA TFOPU3OHT Xapaktepuayetca kak cnou c Plectostaffella n
Endothyranopsis. H/xHas rpaHiua cTapoyTKMHCKOIO ropu3oHTa yCTaHOBIEHa B pa3pese BepxHas
l'y6axa B crnoe 13 no nosieneHuto Plectostaffella ex gr. varvariensis Brazhn. et Pot. Hwxe
OCHOBaHMsi  BaLUKMPCKOrO  sipyca  HaxoasaTCsl  M3BECTHSIKM  TEMHO-CEpble,  MLUAHKOBO-
apxegucumaoBble, C XXenBakamu pPo30BOro KpPeMHs, criouctble (9—12 cm) MOLWHOCTbIO 2,5 M.
Mwukpodaumnsa — menkobnoknacToBbI NakCTOyH, BakcTOyH. Cpegun pas3HooOpasHbiX apxeaumcuug
BolgenstTca Archaediscus gigas Raus., Eosigmoilina explicata Gan., Eosigmoilina explicata
evoluta Brazhn., Brenckleina rugosa (Brazhn.), a Tawkke Endothyranopsis plana Brazhn.,
Eostaffella mutabilis Raus., Eostaffella acuta nana Kir., Ikensiformis mirifica (Brazhn.),
Plectostaffella seslavica Rum., Plectostaffella longa Rum., Millerella angusta (Kir.). 3ta Tonwa
pe3ko OTNnyaeTcd OT CBETMO-CepbIX AONOMUTU3MPOBAHHBLIX OUOKNACTOBbIX PENHCTOYHOB,
NaKCTOYHOB NPOTBUHCKOrO FOPU30OHTA K TOMY XXe NULLIEHHbIX KOHOAOHTOBOM (hayHbl. B crnosix 1 (4R,
MapuuHckun Jor) n 30 (ropa JlapenHasn) A.C. AnekceeBbIM onpeerneHsl KoHogoHTbl Gnathodus
bilineatus (Roundy), G. cf. bollandensis Hig. et Bouck., G. posthilineatus Nigm. et Nem., Lochriea
mononodosa (Rh., Aust. et Dr.), L. ziegleri Nem., Per. et Meisch. MenkoG1oknacToBLIN NAKCTOYH-
BaKCTOYH COOTBETCTBYET MoOCnegHEeMY TPaHCTPECCMBHOMY WMMYIbCYy CEPNyXOBCKOro spyca,
CBSI3aHHbIM C JE€AHMKOBO-3BCTATUYECKUMM KonebaHuamu. lonyyeHHas MukpodayHucTudeckas
XapakTepucTuka genaeT BO3MOXHOW koppensaumtio paspesos N'ybaxu ¢ GSSP 6awwknpckoro apyca
kaHboHOM 3Jppoy (Hesaga, CLUA).

NpaHunua Galkmpckoro sipyca obHakeHa B paspese MapuuHckun Jlor (cn. 2, 4R). 3gech
TPaHCrpecCcuBHbIV BuoknacTuk CMeHseTcA perpeccuBHbLIMU BpekuneBnaHbIMU n
CTPOMaTONIMTOBLIMU U3BECTHAKaMMN, BMOKNAcToBbIMU rpenHcToyHamu. EcTb ocHoBaHMe nonaratb,
4YTO aMnnMTyda nepepbiBa HECKOSbKO MEHbLUE, YeM cumTanocb paHee. Komnnekc doopamuHudep
cn. 2 BknoyaeT Buabl 3oHbl Semistaffella variabilis: Semiendothyra surenica Reitl., Globivalvulina
bulloides (Brady), Semistaffella cf. primitiva Reitl., Semistaffella variabilis (Reitl.). B kposne cnos 2
(1.7 m ot nogowsbl 1 rpaHuubl) nosensaetca Pseudostaffella antiqua (Dutk.). KoHOAOHTbI He
OBHapy>XeHbl.
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Muocnopbl M3 HMXHE(PAHCKMX OTIIOXKEHUN YanSibITMHCKOW CBUTDbI
BopoOHEeXCKoOW aHTeKNU3blI

PackaTtoBa M.I".1 FOpuHa A.J1.2

1BopoHexckuii rocyaapcTBeHHbIN yHUBepcuTeT, BopoHex, Poccus; mgraskatova@yandex.ru
2MoOCKOBCKMI rocynapCTBeHHbIN yHuBepcuTteT um. M.B. JlomoHocoBa, Mockea, Poccus

lMpoBedeHO M3ydeHWe YanmbiMMHCKOW CBUTbl HA OCHOBAHUW HOBOMO ManMHOMNOrMYeCcKoro
mMaTepuana (ckBaxuHbl HoBoxonepckasa 8750/1-BopoHexckas obn., Wnrpel-19-Kypckas o61.) n Ha
nepensyyeHnn npexHero (6onee 10 HOMepHbIX CcKkBaXxuH BopoHexckon, Jluneukon wn
Benropoackon o06n.) BbligeneHbl nocnegoBaTenbHO CMeEHsOWME OpYyr Apyra B paspese
nanuHokomnnekcbl: K2, MK3 un MNK4 B vannbirmHckon ceute. Komnnekc MK2 (HWxHAA 4vacTb
CYLLIECTBEHHO TMIMHUCTON Nayky OCHOBAHMWS YanmbIrMHCKON CBUTbI) COAEPXKUT BUAbI, XapakTepHble
ona nodbl Raistrickia bucera-RBu, BrnepBble yCTaHOBMIEHHOW B HWMXHEdPAHCKOM XEFTOHCKOM
ropusoHte benapycu, CKOppenMpoBaHHbIM C HWXHETUMaHCKMM nogropusoHtom LIAM. Mebl
nonaraem, 4to R. bucera cnegyeTt cuntaTb He NOHOW, a obLien NanMHO30HOMW, yunThiBasi 6onee
Wwnpokoe ee reorpadudeckoe pacnpocTtpaHeHne (benapycb, Poccusa). [ManuHonormyeckum
MapKepoM 3ToWM 30HbI aBnsaeTcs R. bucera, ogHako ero nosierieHne B paspesax LI He Bceraa
duKkcnpyeTca HaunHas ¢ ee ocHoBaHus. B ogHux paspesax nosiBnenuve ero coctaenset 1-3%, B
Opyrux paspesax oH He oTMevaeTcs. CoagepxaHue Bupa-ungekca Tholisporites variabilis insignis
UMeeT aHamnornyHyo kaptuHy. MNogobHas cuTyaums ¢ aTuMmn Buaamu HabniogaeTcs B paspesax
Benapycu B 3oHe R. bucera (Obukhovskaya, 2000). BnepBble B OCHOBaHMM YansibIIMHCKON CBUTbI
€0VMHUYHO MOSABMASITCS BUAObI, HE OTMEYaBLUMECS B HUMXHMX YacTax paspesa (Archaeoperisaccus
sp.). O6wwnin cuctemaTnMyeckmii COCTaB W MNPOLEHTHblE COOTHOLLIEHWS BWOOB MNO3BONSIOT
ckoppenupoBatb komnnekc MNMK2 ¢ komnnekcom ocHoBaHus 30HbI Raistrickia bucera. BeposTHee
Bcero, INK2 npeacrasnsaeT 1-yto dhasy HENOMHOIO pa3BUTUS MMOCMOP 30HbI R. bucera, KOTopyto Mbl
HasBanu R. bucera-1. K3, ycTaHOBNEHHbIN B cpedHen YacTu CyLLeCTBEHHO MUHUCTON Naydku,
XapakrtepusyeTcs caMmbiM 6oratbiM TAKCOHOMUYECKMM COCTABOM MUOCIMOP YansbIrMHCKOW CBUTBI U
COMOCTaBNAETCA C KOMMNIIEKCOM MMocnop 30HbI Raistrickia bucera n3a cpegHen 4actu enoHCKMX
cnoes benapycu. 3TOT ypoBeHb npeactaBnseT 6onee NonHy 1 06unbHyo dasy passuTus, Ang
KoTopon npeanaraetca HasBaHue R. bucera-2. K4 un3 camon BepxHeEW 4YacTu paspes3os
YannbIMMHCKON CBUTbI CKOPPENUpoOBaH C Muocrnopamu 30HblI  Sinuosisporis vermiculatus-SV,
BblAESIEHHON B BEPXHUX YACTAX XKENOHCKOro ropu3OHTa. YcTaHOBMAEHHbIE B YanfbIrMHCKOMN
cBute 30Ha R. bucera (c npegnaraembiMn aByms ¢basamu pasBuTUS) M 30Ha Sinuosisporis
vermiculatus no3BONAT YTOYHUTb MPUHAOIEXHOCTb €€ HWKHUX 4YacTel K HWKHETUMaHCKOMY
NoAropu30oHTY HKHEPaHCKOro nogbsapyca.
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Akcneauuna P.U. MypuucoHa B r. BA3HUKM N ycTaHOBNEeHUe NepMCKOu
CUCTEMbI

CeHHukoB A.l'.

ManeoHTonornyecknn umHcTUTYT UM. A.A. Bopucska Poccuiickon akagemum Hayk, MockBa, Poccus;
sennikov@paleo.ru

KazaHckni (MpuBormkcknin) hepepanbHbii yHUBepcuTeT, KasaHb, Poccus

B pesynbTtaTte akcneguumm P.UN. MypuncoHa B 1840-1841 rr. 6bina BbligeneHa nepmMckasi
cuctemMa, €OUHCTBEHHOW YCTaHOBMEHHas Ha TeppuTopuu Hawen cTpaHbl. B 1840 r. yyacTHuKu
akcneamumm Ha ydactke ot KpacHobopcka go Benukoro YcTiora BnepBble yBUOENU OTIOXEHMS,
OTHEeCEHHbIe BNOCNeaCTBUN K NEPMCKON CUCTEME, HO HEe CMOIMn Torga onpeaenutb X Bo3pacT, B
TOM YUCre U3-3a OTCYTCTBUSA HAXOAOK OKaMeHEeNoCTeN.

B 1841 r. P.. MypuncoH nmeHHo B BsAsHuKax BnepBble yBuAen Te OTNOXEHWs, KoTopble
nosgHee OyayT BblAeneHbl B KayecTBE MNEPMCKON CUCTEMbl, @ WX OMNUCaHWe Nerno B OCHOBY
XapaKTepUCTUKN ee BepXHero otaena. Takum obpasom, parnoH BA3HWMKOB crnegyeT OTHOCUTBL K
TUNOBOMY pEernoHy paHHon cuctembl. P.U. MypumcoH ¢ H.U. KokwapoBbiM getanbHO
obGcnenoBanu 1 onucanuy BbiIXoAbl KPaCHOLBETHBLIX M NECTPOLIBETHLIX MECKOB U MMH B OBparax u B
o6pbiBe p. Knasbmbl k BOCTOKy OT ropoga. Mmu 6binv oBHapyXeHbl OCTaTKM OCTpakoa,
ABYCTBOpYaTbIX MOMMOCKOB U Yewys pblb. KnodeBoe 3HayeHue aTux HabniogeHun B BsasHukax
3aKknio4aeTcs B TOM, YTO, U3y4MB MOPCKME KAMEHHOYTOMMbHbIE OTIIOXEHUSA OKpecTHocTen MOCKBbI U
Brnagumupa, MypuncoH yBuaen, 4to ux nepekpbiBaloT NepMcKne KOHTUHEHTarnbHble KpacHOUBETHI
y BA3HUKOB, TO €CTb OKOHYaTeNlbHO CTano MOHATHO COOTHOLUEHME 3TUX ABYX cuctem. B
3aBepLliaolleM KanuTanbHoM Tpyae «[eonormyeckoe onncanue EBponerickon Poccun n xpebta
YpanbcKkoro» B CBOOHOM paspe3e BA3HWKOBCKME NECKU W TfMHbl COBEPLUEHHO MpaBuibHO Obinu
noMeLleHbl B Bepxax nepMu. JTU Xe OTNIOXKEHMS OHW Habnwganu, pacnosHanu Kak
OAHOBO3pacTHbIe 1 onucanu ot BasHukos fo MNopoxosua n ot Nopbatosa o HwkHero Hosropoaa.

Pabota BbiMonHeHa B paMKkax  rOCYAapCTBEHHOW  MporpamMMbl  MOBbILIEHWS
KOHKypeHTocrnocobHocTn KasaHckoro ([puBormkckoro) denepanbHOro yHuBepcuTeTa cpeau
BEOYLLMX MMPOBbIX HAay4YHO-06pa3oBaTEmnbHbIX LLEHTPOB.
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Feonorna yrnepoauctbix OTNOXeHUN CyxapbILWCKOM CUHKIIMHANU
(KOxHbIN Ypan)

CHaues A.B.
WHcTuTyT reonorun YOULL PAH, Yda, Poccns; SAVant@rambler.ru.

UepHble cnaHubl 4acTo ABNAIOTCA pygoreHepypyoLWwuMmn unm pyaosmMeLlaroL MMy Tonwamm
B KPYMHENLINX MEeCTOPOXAEeHUAX 30roTa B mupe. B cBs3n C¢ aTum, aBTOpoM yaeneHo ocoboe
BHMMaHMe CyxapbILCKOM CUHKNUHaNU pacnonoxeHon B Konencko-bpeguHckon noasoHe
Ananaescko-AgaMOBCKOM CTPYKTYPHO-hOpMaLMOHHOM 30HbI (FKOXHbIM Ypan). 3aechk yrnepogucto-
IMWHUCTbIE CRNaHubl M apruninTbl LUMPOKO pa3BuTbl B dégopoBckon Tonwie (C2fd), Bbixogbl
KOTOopon HabntogatTca B pa3pesax BAOMb Pekn YBENbKN U €AMHUYHBIX NPUOOPOXKHBIX Kapbepax.
MowHocTe Tonuwu nopsaka 1000 M, Bo3pacT OTMOXEHWA MPUHAT Kak CPedHun KapOOH,
GaLUKMPCKUA BEK HA OCHOBaHWUM onpeaeneHnss MHOrouYMcneHHom dayHsl.

YrnepoaucTtble criaHubl U aneBposniTbl OEA0POBCKON TOSLLM NPEUMYLLECTBEHHO CEPOro U
TEMHO-Ceporo ugeTta, Ux criouctas Tekctypa obycrnosreHa Hanmunem npocrnoes pagnonspuToB U
HUTEBUOHLIX BbIOENEHWMI YIMEepoaUCTOro BelecTBa B OCHOBHOW  MUKPOKPUCTaNM4eCcKomn
KPEMHUCTOM Macce. Yrnepogucrtoe BewecTBo Oyporo LuBeTta pas3BUTO B BMAE PaCCEAHHOM
npMMecn W” KOHLEHTpUpyeTca B BuAe TOHYaWWMX MPOXUIIKOB W crnonkoB. CopepkaHus
opraHuyeckoro yrnepoga gocturaioT 2.8%, 4TO genaet NOpoAy COBEPLUEHHO HEenpo3paqyHon U
Nno3BonsdeT OTHOCUTb  [aHHble  OTNOXEHWS K  HWU3KOYrnepoaucToMmy  Tumy,  LUMPOKO
pacnpocTtpaHeHHoMy B npegenax KxHoro VYpana. TepMunyeckui aHanu3 nokasan, 4To
OopraHMyeckoe BeLeCTBO COOTBETCTBYET BbICLUMM KepuTam, MOABEPrIMMCH KaTareHesy u
HavyanbHOM CTagnn doaumn 3ereHblX CNaHLEB.

Mo gaHHBIM XMMWYECKOro cocTtaBa bObINM pacCMOTPEHbl NETPOXUMMYECKUE OCOBEHHOCTU
yrnepoancTbliX criaHueB u anesponutoB CyxapbIWCKOW CUHKNUHaNU (TyryHamHckas (C1tg),
ouprunbanHckas (C1bg), deneposckasa (C2fd) Ttonwm). Ha ocHoBe aHanusa cTaHO4apTHbIX
KnaccmduKauMOHHbIX AMarpaMMm MokKas3aHo, YTO CraHubl W aneBponuTbl nonagawT B Mons
TEPPUreHHO-YrNepoanucTon Wu KPEMHUCTO-YrnepoancTon Qopmauumn, wux ocagkoHaKonseHue
NpoucXoausnio B JOKamnbHbIX  M30MMPOBAHHbLIX MENKOBOAHbLIX BMaguHax B  KOSIM3NOHHOM
reogMHaMmn4yeckon obcTaHoBKe. TeppureHHbl maTepuan gopmupoBancs NpeMMmyLlecTBEHHO 3a
CYeT paspyLUeHUs HwKenexawimx nopos OCHOBHOIO U cpefHero coctaBa Gepe3vHOBCKOW TOMLM
(C1bz), 3penocTb 0CagkoB MnocregoBaTerlbHO YBENMYMBAETCA BO BPEMEHU OT TYrYHOWHCKOM K
hELOPOBCKON TOMLLE.

Pa6oTa BbinonHeHa B pamkax ["ocygapcteeHHoro 3agaHus, tema Ne 0246-2019-0078.
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BbauTtyraH, Kambiwna n bysbaw — pa3pesbl KazaHCKOro sipyca Ha p. Cok,
Camapckou obnactu

ConuH I".B.%, Koccosas O.J1., OQutep Beiiep, CoHnHa O.IM.2
1KazaHckuii (MpuBomKkcknin) degepanbHbli yHuBepcuTeT, KasaHb, Poccus; g_sonin@mail.ru
2BCEIEW, CaHkT-lNeTepbypr, Poccus

Bnepeble paspesbl nepmu Ha p.Cok nocewanuce B Hadvane 1900-x rogos
A.A.lLtykeH6eprom, A.B. HeyaeBbiM n A.3amsatuHbiM (1911 n 1913), 3aTem B MnocrneBOeHHOe
Bpems H.H.®opwem (1951,1955), A.N.Ocunoson n A.[J.Ipuropseson (1958, 1960,1962). CeogHas
paboTa ¢ ydeTom ux pesynbratoB onybnukosaHa E.N. TuxesuHckon n M.I".Conogyxo (1977).

Bo Bpemsi npubnmkatowerocs tobuness 150-netmsi nepmckor cuctembl paspesbl p Coka
ndyvanuce .B.CoHnHbIM (1989-1991). PesynbTathl uneHeHus paspesa B Pycckom bantyraHe u
OTKPbITUS 8-U HEU3BECTHbIX B HEM BWOOB WM 2-X noasnaoB onybnukoBaHbl [.B.COHUHbIM 1©
M.I".Conogyxo (1998). B nocneaytowme rogpl (0o 2004) cobpaHHble KONnekuMn OOMnOSTHUIUCH
cbopamm I".B CoHnHa c ydyactuem crygeHtoB KITIN v acnupanTa U.KOcynoea, B.B.CunaHTtbeBa ¢
acnmpaHtom O.KneBuOBbIM M 3KcneguumMsMm € yyactuem  poccuickmx  (B.I.MaHenwuH,
O.J1.Koccosas, A.B.)XXypaeneB n C.b.lUnwnoB ) n nHocTpaHHbIX y4yacTtHukoB (Outep Benep). Mo
pesynbTataMm 3Tux cbopoB ObINO cOoenaHo MHOro nyonvkauMi B OCHOBHOM MO  CXeme
ctpaturpacdmm 3agaHHon ewe H.H.®opwem u onucaHusm paspesa caenaHHOro COBMECTHO
.B.CoHuHbiM, [0.Benepom u O.J1.KoccoBon ¢ 006unbHbiMM cbopamu payHbl  Hawmnmm
konnekropamu ctyaeHtamm O.CoHunHon n M.IMankmnHon B 2006 T.

Hawe onucaHue paspesa 1989-1990-x r. n 2004—-2006 r. 3Ha4MTENBHO YTOYHSET OnMcaHue
H.H.®opwa 3a cyeT AOMNOMHUTENBHO W3Y4YEHHbIX Pa3pe30B BCKPbITbIX HOBbIMW Kapbepamu y
TaTapckoro n Yyeawckoro bantyraHa, ypounwia Epmak n nocenka bysbaw. M nonb3oBanacbh
H.K.EcaynoBsa v gp.(2004), rae Ha cTp. 34a 3TOM CcTaTbu NPUBEAEH Hall paspe3 C OWNBOYHbIM
ykasaHnem aBTopctBa — EcaynoBa,1996, 6e3 ynomuHaHus HacTtodAwmx aBTopoB. [Jobasnio ans
SICHOCTMW, YTO BCE BU3yarlbHO 3aMepeHHble B NMosie MOLLHOCTM CroeB, navek crioeB n nx obuias
MOLLHOCTb YTOYHEHbl C MOMOLLLID NPUOOPHON BaTEpnacoBKM CTPYKTYPHbIX Teppac U BbIXOAOB
MapKUpyoLWMX NnacTtoB, npogenaHHon Hamm ¢ Mnbgapom HKOCynoBbIM, KOTOPLIN U NpeacTaBun
Halun yTouHeHHble maTepuansl H.K.EcaynoBow no ee npocbbe.

Mo martepmanam Hawmx cbopoB dayHbl cOenaHO MHOXECTBO KBannuumMpoBaHHLIX
onpegeneHui cambiMn pasHbiMU cneunanuctamu: kopannos- O.H. Koccoson, [.Bewnepom u
M.I".Conogyxo, 6paxuonogq — M.I.Conogyxo wn B.l.aHenuHbiM, ractponog — A.MasaeBbim,
dopamuHncep — B.M.UroHuHbiM, koHynspum — O. CoOHWHOM W cTygeHTamu . Tomcka noa
pykoBoacteoM C.A.PogbirmHa. Kctatu B..aHenuH ycTHO coobwwun, 4to dayHa 6paxwonog c
©anTyraHckoro paspesa, €ro HWKHeW 4acTu, T.e. U3 MaykyM JIMHIYNOBLIX MIMH YKasblBaeT Ha WX
yomvMcKkMA BO3pacT, a BOBCE HE Ka3aHCKWA, YTO CUMMTOMaTU4HO, MOCKOMbKY W Apyrue
crneumanucTbl He OAHaXAbl BbICKA3biBanM TaKyld Xe TOYKY 3peHus Ha 3Ty dayHy Gpaxuonoa.
Ceoto konnekumo  1989-1990-x rr., onpegeneHHyl MOUMM CTyAeHTaMu C  MOMOLbIO
M.I".Conogyxo, s BblHyAeH 6bin nogapute EctectBeHHO-Hay4yHOMY My3eto 1. KasaHu, rge ee um
ocmoTpena B cBoe Bpems T.I.IpyHT, nockonbky My3en K'Y B TO Bpems He noxenarn ee npuHATb, a
YyacTb MaTepuanos, nogapeHHbix M.I.Conoayxo npocTo nponana.

B cratbe E.N.TuxsuHckon n M.I.Conogyxo (1977), He BugeBlmnx paspesoB Ha p. Cok,
gonyuieHa gocagHasa owmbka — TaMm CKasaHo, YTO NMHIYNOBbIE MMHbI HA30B Ka3aHCKOro fpyca
3aneralpT Ha KpacHouBeTax ypumckon cBuTbl. [lormkeH nonpasuTb — Ha p.CoOK HUrAe «NUHrynoBble
rMuHbI» U 6anTtyraHckue cnov H.H.®opwa ¢ anensisaMamv B OCHOBaHWM HUTAE HE NoXaTcs Ha
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ycbMmckme KpacHouBeTbl, nockonbky Ha Coke WX npocTo HeT, Be3ge Yydumckue crnowm
npeAacTaBneHbl CepbiMUM  TOHKOCHOUCTbIMM MEeCYaHWUKaMU WHOrA4a C  BKIIHOYEHUSIMU  YITIUCTbIX
OCTaTKOB OpeBeECUHbI (B kKapbepe ypounwa Epmak un y Pycckoro bantyraHa) ¢ Bpe3aHHbIMU B HUX
MOLLHBIMA  FIMH3aMKM  LLIYTYPOBCKMX TPYOO3EPHUCTBIX KOCOCIOUCTBIX AefbTOBbIX MNECYaHMKOB.
[dnenasmoBbIn Cnon NoYT Be3ne NpUCyTCTByEeT B OCHOBAHMM Ka3aHCKOro Apyca U Bbille Hero nayT
YepHble JIMHIYIOBbIE MMHbI C MENKMMU KOHKPEeLMSMU CEeporo Mepressi, CoOaepXallmmmn JIMHIyn u
MernKkux opammHmudep, Tak YTO HUXHASA rpaHMLa Ka3aHCKOro apyca 34ecb YeTKO NpoCcrexmBaeTcs
N COMpOBOXOAETCS HEKOTOpPbIM NepepbiBOM ocagkoHakonneHwus. B Bysbalwickom kapbepe
HwKenexawme crnon  ypuMMCKMX  OTNOXEHWMM npeacTaBneHbl  nepecnanmBaHMeM  CepbiX
rOPU30HTAaNIbHO-CNTONCTLIX FPYDOO3EPHUCTLIX NECHAHNKOB N Meprenen MowHoCcTbLo bonee 5-10 m,
KOTOopble noxatcsd Ha 6enble 3akapCTOBaHHble W3BECTHSKM CaKMapCKoro dpyca, WHorga
copgepxawme 3anofiHeHHble GUTYMOM pakoBWHbI y3ynuHug (B ypouvwe Epmak u y nacekm).
[OpM3OHTaNbHO — CrnouUCTble YMUMCKME MEeCYaHWKM MO CBOEMY MUHEepanornyeckomy u
rpaHyrioMeTpUYeCcKoMy COCTaBY OYEHb MOXOXW Ha BblLlenexalime KOCOCHOMUCTbIE LUYrypOBCKME
necYaHuKn, BO3MOXHO SABMSIOLUMECS CreACTBUMEM NepeHoca U nepemMbiBa NepBbiX B NPUBpexHON
30HE OMNPECHEHHOro OT4YacTU MOPCKOro GaccenHa. 3 3TUX M3BECTHSKOB MO TPELYMHaM B TOSLLY
y(PMMCKMX NecYaHUKOB BHEOPATCA Xuakve OnecTtawme Ha conHue Outymbl. [paHuua
HWKHEKA3aHCKMX OTNOXEHUN TYyT Ha KOPOTKUX PacCTOSHUAX CUITbHO M3MeHSeTCa No abCcontioTHbIM
oTMeTKaMm, obnekas BMecTe C yPUMCKUMU CIIOSMU BbICTYMbl CAKMapPCKMX U BO3MOXHO apTUHCKMX
N3BeCTHAKOB, cnaratowmx aapo Cokcko-LewmuHekoro Bana. Bece a1o 6bino 3acdumkcMpoBaHo Ha
dotonneHky [.Benepom un O.J1.KoccoBon u npeactaBneHO Ha doTorpadpmsax npeseHTaumm
cTyaeH4eckon kypcoBon paboTel CoHnHon Onbru B 2007 roay.

Mo poroesopeHHocTn ¢ Outpuxom Benepom n O.J1.KoccoBon onucanue paspesa caenaHo
I".COHMHbBIM C YyKa3aHMEM MX Kak COaBTOPOB B CreLmanbHON CTaTbe C y4eTOM BCEX HAKOMUBLUNXCS
MaTtepuarnoB, KaKk y OCHOBHOro uccnegoBaTtens pa3spesos Ha p. Cok ¢ 1989-2000 rr. u npoBogHuka
COBMECTHbIX akcneguumi 2004-2006 rr. 3gecb MpuMBOOMTCA €€ KpaTKoe pesioMe BBUAY
rPOMO34KOCTM ONUCaHNSA CaMoro paspesa.
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HoBble reoxmmuyeckme pQaHHble ANA NPUrPaHUYHOrO MWHTepBana
KaCMMOBCKOIO U NKeNbCKOro spycoB B pa3pe3e Ycorska, KOXHbin Ypan

CynratynnuHa .M., CynratynnuH P.X., bycnaes P.B.

KazaHckni (MpuBormkkuin) denepanbHbii yHuBepceuteT, KasaHb, Poccunsi; sungatulina65@mail.ru

Hanbonee wHTepecHble pa3pe3bl kapboHa Kak noTeHumanbHble kKaHgugatel GSSP
pacnonoxeHol Ha KOxHom Ypane Ha Tepputopum Pecnybnukm bawkoptoctaH. OgHUM M3 HUX
ABMSeTCa paspes3 Yconka, nocrne ero pacdmctkm B 2019 r. nonyyeHbl HOBble reoXumMuyeckue
AaHHbIE MO KACMMOBCKUM N DKENBbCKUM OTITOXKEHUSIM.

[na BoccTaHOBNEHWs yCcnoBui obpas3oBaHuA nopog B no3gHeM kapboHe MCMorb30BaHbl
neTpoxmMmmyeckme auvarpammbl. Tak, Ha gunarpamme SiO/ALO; - K;O/Na;O Bce nopogpl
pacnonoXeHbl B MNOfie MNacCUMBHOM KOHTUHEHTANbHOM OKpauHbl. AHanNu3 MHAOEKCa XUMUYECKOM
nameHumsoctn CIA = (AlLOs/(Al203 + CaO + Na,O + K;O)) x 100 nokasan, 4To Ha rpaHuue
KaCMMOBCKOIO M DKENbCKOro ipycoB HabnogaeTcst peskoe cHukeHune 3HadeHunn CIA B aprunnurax
n Tydax, 4TO MOXET CBMAETENbCTBOBATL O cnabom BbIBETPUBaHUKM Nopod Ypana n HenpepbiBHOM
OCaflkOHAKOMNMEeHUN Ha 3Ton rpaHuue. MNManeoknumaTnyeckne ycrosusi NO34HEKAMEHHOYIONbHOMo
GacceriHa 0CaKOHaKOMeHNs, BOCCTAHOBMNEHHbIE ¢ noMoLlbto moaynsa AlOs / TiO,, nokasanu, 4To
3Ha4MTenbHass 4YacTb W3yYEeHHOro MHTepBana paspesa opmMupoBanacb B YCIOBWUSIX apuaHOro
KnumarTa.

Takke BbINOMHEHbI WUCCNEAOBaHUA CTabuNbHbIX M30TOMOB Yrrepoda W Kucnopoaa.
3HayeHusa &C nameHsoTca oT 2.45 %o A0 -11.27 %o (cpeaHee 3HauveHue -7.20 %o), a 3HauYeHus
00 — oT 1.98 %o A0 -21.5 %o (cpedHee 3HayeHve -3.8 %o). Pe3ynbTaThl aHanv3a M30TOMHOTO
aHanusa opurMHanbHblX 00pas3uoB W [aHHble MpefleCcTBEHHUKOB MOKa3biBalT, 4YTO OT
MOCKOBCKOIO K DKeNbCKOMY sipycam B paspese Ycornka npoucxoguT yTsxeneHue nopog 680 wu
obneryeHne d3C. Tak, Ans MOCKOBCKOro sipyca cpeaHee 3HadeHve OBC paBHo 0.2 %o, a aons
KacMMOBCKOro n nkenbckoro sipycoB —3.02 %o 1 -8.05 %o cooTBeTcTBEHHO. B mkenbckom sipyce
OTMEYalTCs CaMble ferkme 3HadeHust yrnepoga, a B accenbckoM sipyce B [lpeaypanbCckom
npornGe cogepxanua 6C npnubnmxaTcsa K HopMarnbHbIM MOPCKUM 3HAYEHUSIM.

OgHMM 13 cnocobOB M3y4eHUs YCNOBUM OCAAKOHAaKOMMEHWN SBMSETCSA aHanui Ha
cogepxaHue obuwero opraHudeckoro yrnepoga (TOC), koTopbii BnepBble npoBedeH Ans 25
00pasuoB M3 KACMMOBCKMX W DKENbCKAX OTMOXeHUN pa3spe3a Yconka. [loBegeHne TOC
BONIHOOGpa3Hoe ¢ konebaHuamn cogepxkaHui ot 0.25 0o 6.73 %, 4To noaTeepxaaeT ornmweByto
npupoay AaHHOro paspesa.

Takum o06pas3oM, nNonyyeHbl HOBbIE rEOXMMMUYECKME pe3ynbTaTbl MO KaCMMOBCKUM U
PKENbCKMM OTNOXEHMsIM pa3pe3a Yconka. [eoxmmmyeckne MHAEKCbl NoKasbliBaloT, YTO KIMMaT B
No3aAHEKaMEHHOYronbHy 3noxy Obin apuaHbiM, a TEeKTOHM4eckash 0OCTaHOBKa, B KOTOPOM
dopMmpoBannchb nopogapl GriMLeBoro KoMniekca, COOTBETCTBOBana naccuBHoOM
KOHTUHEHTarlbHON OKpauHe.
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HoBbI B3rnsig Ha reosiormnyeckoe CTpoeHue pamMoHa Mexaypeubs
pek Accenb 1 Yckanbik FOxxHoro lNMpeaypanba

CbicoeBa A.O.
"eonornyecknn MuctntyT PAH, Mockea, Poccus; sysoeva@ginras.ru

Mpenypanbckmi  nepegoBon  npormé  (MMIM) — oTpuuatenbHas reonorundeckas
naneocTpykTypa, CcopMMpoBaHHas B MO3AHEM Maneo3oe W napareHeTUYecKkn CBA3aHHas C
repumHckMM Ypanbckum oporeHoM. [ns BocTouHoro 6opta toxkHoro cermeHTa [MIMI xapakTtepHbl
WHTEHCMBHbIE Oucnokauun. BepxHenaneosonckme (BEpXHEKAMEHHOYroNibHO — OuapMuickue)
TONWW CMATbl 340eCb B CUCTEMY COMPSIKEHHBIX CyOMepuaMOHarbHbIX CKagoK, OCMOXHEHHbIX
NpoAosnbHbIMK B36pocamn 1 HagBuramn. ATy CKnag4ato-HaaBUIoBYIO CUCTEMY NPUHATO Ha3biBaTb
3anagHoypanbCKon 30HOW NUHenHbIX cknagok (3Y3JIC). B ctpoerHnn 3Y3JIC uccneposatenamu
BblAENATCA [Ba CTPYKTYPHbIX 3Taxa. Ha 3anage 9Toro panoHa pacnonoXeHbl nons
pacnpocTpaHeHns HegUCOUMPOBAHHOM MNOYTU FOPU3OHTaNbHO 3anerawowen BepXHENEPMCKON
KpaCHOLBETHOM Monacchl (BEPXHUA CTPYKTYPHbIN 3Tax), KOTOpasi HECOrfacHO HaneraeT Ha TOMLLUM,
crnaralLwmne HWKHUIA CTPYKTYPHbIN 3Tax. B CTpOeHMM HWXKHEro ataxa NPUHATO BblOENATb [Ba
CTPYKTYPHO-(DOPMALMOHHBIX KOMMMEKCA: BEPXHUA — anflOXTOHHbIN, U HWKHUA — aBTOXTOHHbIN.
ANNOXTOHHbBIA ~ KOMMMEKC CIIOXKEeH Tonwamu, OXBaTbiBaOWWMN  BePXHEKAMEHHOYIONbHO-
cakmapckue cTpaTturpadomyeckuin guanasoH, a aBTOXTOHHbIA KOMMMEKC — TeppureHHo-
9BanopuTOBbIMX  TOMWAMM, COOTBETCTBYIOLUMMU  KYHTYPCKOMY  SpyCy.  AJNNOXTOHHbIA U
ABTOXTOHHbIN KOMMMEKCbl pas3aeneHbl NOBEPXHOCTLI0 CHopeHbCKOro HagBura nonororo BOCTOMHOroO
nageHusi. B nutepatype akTuBHO o00OcyxgaeTcd HedTerasoHocHocTb 3Ttom uyactm [0
WccnepoBatenu cBA3biBaOT HeTErasonposiBNeHUs C Hannumem HepasBedaHHbIX TEKTOHUYECKM
3KpaHMPOBaHHbIX HAABWUIOM JTOBYLLIEK.

AKTyanbHOCTb  UCCNeAoBaHUA  OOBbACHSETCA  HeODXOAMMOCTbO  KOPPEKTUPOBKM
obLenpmHATOrO B3rnsga Ha reonorumveckoe CcTpoeHne 3Tton 4vactu HOxHoro [pegypanbs.
Mony4yeHHble pesynbTaTbl MOryT OblTb MOME3Hbl NPU MOAENMPOBAHWM 3BOMOLUN OCaLOYHOro
BaccelHa 1 yrneBogopoaHbIX cuctem atom vactu M.

Llenb nccnepoBaHust — reonorMyeckoe KapTupoBaHWe mexaypedbs Accenb-Yckanblk B
tOxHom [Mpeagypanbe, C AanbHEWWUM COCTaBfIEHUEM TEOSIONMYECKMX CXEM U OCBELLEHMEM B
nuTepaTypHbIX MICTOYHUKaxX HOBOrO B3rnsaa Ha CTpOeHue.

B pesynbtate npoBeféHHbIX paboT OblM YTOMHEHbI FpaHuLbl PacnpoCTPaHeHUs Tonu,
aTon vyactn 3Y3J13, cocTaBneHbl HOBasi cxemaTtnyeckas reonormdeckas kapta panoHa macwraba
1:25000 n reonornyecknii paspes BKPeCT NPOCTUPaHUS CTPYKTYP.
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OcobeHHOCTH BblaeneHus MECTHbIX cTpaTurpacdmnyeckux
nogpasaeneHnn HuxHero ppaHa NNaBHOro 4EBOHCKOro nons

TapaceHko A.B., Mateees B.[1., Hoposa J1.I1., LlnHko6yposa M.T".
CaHkT-leTepbyprckun ropHbin  yHuBepcuteT; CaHkT-leTepbypr, Poccus; Tarasenko AB@pers.spmi.ru,
Matveev_ VP @pers.spmi.ru, Norova LP@pers.spmi.ru, Tsinkoburova MG@pers.spmi.ru

Ha coBpemMeHHOM 3Tane reoniorM4yeckoro KapTMpOBaHMS  CyllecTByeT npobnema
COMOCTaBMEHNsI perMoHanbHbIX U MECTHbIX cTpaTurpadu4eckmx nogpasgeneHnn. PernoHanbHble
CTpaToHbl (crnou € reorpadU4eckMM Ha3BaHWEM, TFOPU3OHTbI) — OCHOBHbIE KapTUPOBOYHbIE
noapasaenerHnsa B 50-60-e roabl 20 Beka, BblaeneHbl Ha buocTpaTurpadmyeckon ocHoee. Ceivac
KapTMpoBaHMe TeppuUTOpuMiA MNPOMCXOAUT C MOMOLLbI0 MECTHbIX NOApa3geneHun — CBUT
(Ctpaturpaduueckun kogekc, 2006). MNpu coctaBneHnn reoniormdecknx kapT 2—3-ro NoKOSIEHWI
NpUXoaMTCA WUCKaTb COOTBETCTBME MeXOy rpaHuuamMu  CrioeB/rOpM3OHTOB, OTpaxarowmx
OTHOCUTENbHOE BPEMS, U BELLECTBEHHbIMU IpaHMLaMM KapTUpyembix CBUT. BbigeneHue ceBuTtbl
nogpasymeBaeT oOnucaHue pearibHOro reosiornmyeckoro Tena ¢ OOHO3HA4YHO onpeaensiemMbiMu
NUTONOrMYECKMMU rpaHMLaMm1, KOTOpble, Kak NpaBuro, He ABMSITCA M3OXPOHHbIMUM Ha GonbLuown
nnoLwaam n 4acto He coBnagatT ¢ BuocTtpaturpamyeckuMmn rpaHnLamMm ropu3oHTOB UK CIOEB.
Bo3HnkaeT Heob6Xx04MMOCTb NepensyyeHms pa3pesoB, B KOTOPbIX Obinv BblAeneHbl permoHanbHble
cTpaTurpadudeckme nogpasaeneHnsi, ¢ YNopoM Ha XapaKTepUCTUKY CTPYKTYPHO-BELLECTBEHHbIX
0CoBEHHOCTEN reorniormiecknx Ten (CBUT), X B3aNMOOTHOLUEHNIN U MOLLHOCTEN.

Ha tepputopun maeHoro gesoHckoro nons (FAIM) no coBpemeHHbiM TpeGoBaHusM (B
CcBUTax) 3akapTupoBaH, Hanpumep, nuct O-36-XIV (Bepbuukmin n gp., 2001). Mo Takomy xe
npuHUuny noctpoeH nuct 0-35-36, N-36 (Bepbuukuin n ap., 2012), oxBaTbiBalOLWMA TEPPUTOPUN
JlennHrpagckon, lNMckoBckon n Hoeropoackonm obnacten. Ha crtonb 3HauuTenbHOM nnowagu B
BEPXHEAEBOHCKNX 00pa3oBaHUAX BbIOENATCA [OBE CTPYKTYpHO-pauunanbHble 30Hbl (CD3)
MpunbanTtuncko-Ilagoxckas Ha cesepe AN n N3bopcko-nbmeHckasa — Ha tore. HuxHMIA noabsipyc
dpaHa B [Mpmbantuncko-Ilagoxckon COP3 HaumHaeTca C BaXUHCKOMW CBUTbI, KOTOPYIO
nepekpbiBaeT csicMHckad cBuTa. B WM3bopcko-MinbmeHckon 30He dauunanbHbIM - aHanoromM
BaXXMHCKOWN CBUTbHI SIBNSIETCA SAM-TECOBCKasi, @ CACUHCKOM — CHETOropckasi CBUTa U HWXKHAS YacTb
ctapousbopckon cButbl (Bepbuukmn un  gp., 2012; Jlerenpa..., 1999). Ha wmecTHOM
cTpaTurpadmyeckor Cxeme rpaHuua BaXKUHCKOW U CACUHCKOW CBUT, TakkKe Kak CHETOrOpCKOM M
cTapou3bopcKkorM CBUT, MokaszaHa W3OXPOHHOW. A BEepXHAS rpaHuua cTtapou3bopcKon CBUTHI
cKkonb3nT BO BpemeHu (Bepbuukmni un gp., 1999; 2001). OMaxpOHHOCTb rpaHuubl C TPyaoM
OMNO3HaBaeMOW CBUTbI Bbl3blBA€T COMHEHUS, MO3TOMY WMHTEpEecC NpeacTaBrsieT COOTHOLUEHWE Ha
AaHHOM MHTepBarie paspes3a MeCTHbIX nogpasgeneHunii ¢ permoHanbHbeiMyU. Havano pabotbl 6birio
MONIOXXEHO OMnMMucaHneM oOHaxeHun geBoHa B [Mpubantuincko-Ilagoxckon CP3. B xoge noneBbixX
nccnepoaHun 2020-2021 rr. OblfIM OCMOTPEHbI KOPEHHbIE BbIXOAbI NOPOA HWXKHEro dpaHa Ha
npasom Gepery p. Csacb Bo3ne gep. SIXHOBO. 34eCb Ha OTYETNMBOW POBHOM KPOBME M3BECTHAKOB
cpedHero opaoBuMka npocnexueaeTcs manomolyHeli (0,1 M) croek ronyboBaTo-cepon MMUHUCTO-
TeppureHHomn nopogb! (FMUHUCTLIX YacTuy, 27.4%, neineeaTbix 46.6%, necyaHblx 26.0%), kOTOpyto
C pa3MbiBOM NEPEKPLIBAIOT CBETNO-CEpble, M3BECTKOBUCTLIE, KOCOCNOUCTbIE necdaHukn (0.3 m) ¢
0OUNbHBIMM MHTPAKNacTaMy NOACTUNAIOLWNX MNH U €AUHUYHBIMWU NEePEeoTIIOKEHHbIMU CKerneTaMm
aHgouepatomagen. KpoBna necyaHukoB nokpbiTa cnonkom (0,1 m) dmonetoBo-6ypon mu
3€1eHOBAaTO-CEPON  TOHKOCITIOMCTOM MUHbI  (IMMHUCTBLIX 4YacTuy, 38.8%, nbineeaTbix 21.6%,
necyaHbix 39.6%). Bbiwenexawme 4 meTpa paspesa XapakTepusylTcs parMeHTapHbIMU
BbIXOA4aMW NECTPOLBETHbIX MMWH M NECYaAHUKOB, Hag KOTOpbiMM OOHaxeHbl Genble u po3oBbie
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cnabocueMeHTUPOBaHHbIE, FOPU3OHTANbHOCIONUCTbIE necyaHukn (1.5 M), C 4acTbiMM TOHKUMMU
HamMblBaMW CROAUCTO-TNMHUCTOrO Matepuana. CpaBHEeHWe NUTONOrMYecKkMX CBOWCTB Nopod Ha
p. Cacb C onucaHvem CTpaTOTUNUYECKOro pas3pe3a BaXXMHCKOW CBUTbI yKasblBaeT Ha TO, 4TO
UMEHHO 3Ta cBuTa obHaxeHa B BopTax peyHon aonuHbl. Matepuans! ([ekkep, 1941) Takke iCHO
CBMOETENBLCTBYOT O HanMuMM BaXWHCKOW CBUTbI B [OaHHOW MecTHOCTW. PaHee P.®. 'ekkep
(Cekkep, 1941) man nogpobHoOe onMcaHuMe CHETOropCKUX CroeB y Aep. AxHoOBO Ha p. CAcb, He
yKasaB TOYHOIo NOSIOXKEHMWSI rpaHuLbl CIOEB B pa3pese. BoamoxxHo, nostomy Ha kapte [TK-1000
(Bepbuukun n ap., 2012) BaxkuHckas ceuTa Ha Tepputopum KOxHoro MNpunagoXxbst OTCYTCTBYET.

TeppureHHbIn paspe3 BaXWHCKOW CBUTbI Ha p. CAcb HapawmBaeTcd  MUHUCTO-
kapboHaTHbIMM  Mopodamu, CHM3Yy BBEpX npeacraBneHHbiMU:  u3BecTHskamum (0.1 m)
NecTpouBETHbIMWA, MWKPUTOBBIMW, MIMHUCTBIMK, MECYaHUCTbIMKW, C pakoBuMHamu 6Gpaxwuonop,
(Ladogia meyendorfi Verneuil) n o6nomkamu naHuupen pbi6; rmuHammn (0.1 m) cdumoneToBoro u
rony6oro uBeTa; nssectHskamu (0.1 m) BypoBaTo-KpaCHbIMWU, CNApPUTOBbLIMW, C HAMbIBAMMX Necka 1
aeTputa, ¢ obrnomkamu pakoBUH Opaxuonog n naHuupen pbld Ha kpoene; u3ectHskamu (0.4 m)
ronyboBaTo-cepbiMi, OETPUTOBbIMKW, MNECYAHUCTbIMK, C  [AMHUCTBIMW  MHTPaKnactamn, C
KOMKOBATOW OTAENbHOCTLIO; rnuHamu (0.2 M) dmonetoBoro useta (MMUHUCTLIX YacTtuy 49.1%,
nbinesaTbix 49.9%, necyaHbix 1%). [daHHble 0Opa3oBaHMA MAEHTUULMPYIOTCA KaK CACMHCKas
cBuTa (nckoBckue crnon P.®. Nekkepa).

OTtcytcTBME fOeTanbHbIX NaneoHTonormyecknx cO6opoB He Mo3BONAeT TOYHO CyauTb O
B3aMMOOTHOLLUEHUN [PaHUL, CBUT W CNoeB C reorpamyeckum HasBaHMeMm. PaccMmoTpeHHoe
OBHaXXeHNe HWXKHEro paHa OTYETNIMBO UIMOCTPUPYIOT COXHOCTM B pacysieHeHUN pa3pesoB Ha,
Kasanocb Obl, XOpOLWO W3YyYEHHOW Tepputopuu. IOTO CBHA3AHO, BO-NEPBLIX, C HEeAOCTaTOYHOW
NNTONOIrMYECKON XapakKTEPUCTUKONW CBUT B CTPATOTUNMYECKUX paspesax, a 3ayacTyio u
OTCYTCTBMEM OMUCAHUA XapakTepa WX KOHTaKToB. BO-BTOpbIX, C CUNbHOW WU3MEHYMBOCTBIO CBUT
(0coBeHHO TeppureHHbIX) HAa MECTHOCTU Aaxe B npegenax ogHown daumansHOM 30HbI. B-TpeTbux,
OTCYTCTBMEM HaOEeXHOro GumoctpaTurpaddU4eckoro KOHTPONS BblAeNseMblX MECTHbIX CTPaTOHOB.
PeweHnne npobnembl aBTOpbl BUAAT B MEepeonucaHnyM CTPaTOTUMNOB PEerMoHanbHbIX U MECTHbIX
cTpaturpadmyeckmx nogpasgerneHmin ¢ NnpuMeHeHneM KOMMnekca MeTOA0B U3y4eHUss 0CagouHbIX
OTNOXEHU N NPOCAEXnBaHMM naTeparnbHbIX PAOOB CBUT HA MECTHOCTU. Takon nogxo4 nossonsaet
paccMmatpuBaTb CBWUTbl Kak €CTECTBEHHble [eonorMyeckne Tena, umellme CBOW COCTaB U
CTpOeHne U1  (POPMUPOBABLUMECH Ha  OMpedernieHHbIX  3Tanax  pasBUTUS  pervoHa.
OOHOBO3paCTHOCTb UMM Pas3HOBO3PACTHOCTb CBUT JOIDKHA KOHTPONUPOBATLCA HE  TOJSbKO
reoniormyeckumm, GrocTtpaturpauyeckumm, a n UuKnocTpaTurpadouyeckumMmm MeTogamu.
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Yrnepoauctolie dopmaumm MarHutoropckoro npornda (KOxHbin Ypan)
M nepcneKkTuBbl UX HePTEerasoHOCHOCTU

TiopuH A.M.%2, Konomoel A.B.1?, CHaués A.B.3, Cmonesa W.B.%, MaHkpaTtbes 1.B.2
1000 «BonroYpanHWMWras», OpeHbypr, Poccus; amturin1952@bk.ru

2 OpeHbyprckuin rocyaapcTBeHHbI yHMBepcuTeT, OpeHbypr, Poccus; kolomoyets56@mail.ru

3 MHcTuTyT reonorum YOUL, PAH, Yda, Poccus; SAVant@rambler.ru

4 NHctuTyT reonorum Komun HL, YpO PAH, CuiteiBkap, Poccusi; smolewa@geo.komisc.ru.

MepcnektnBbl  HedbTerasoHocHoctT  MarHutoropckoro  npormba HKOxHoro  Ypana
000CHOBaHbI MO pesyfnbTatam reosiormyeckon CbEMKM n rnybokoro 6ypeHus. B Knsmnbckonm 3oHe
No AaHHbIM CENCMO-, FpaBu- U MarHUTOpPas3BeaKN BbisIBIieHa KpynHas CTPyKTypa no kapboHatam
HWXHe-cpegHeKaMeHHOyronbHoro Bo3pacta. [lo pesynbtatam OypeHuMsi B HUX OTMEYEHbl
HedhTerasonposiBreHusl.

HanbHenwee 000OCHOBaHME nepcrnekTuB HedTErasoHOCHOCTU pPEerMoHa BbIMOSIHEHO MO
0COBEHHOCTAM  XapakTepucTuk 4YE€pHbiX crnaHueB Kymakckoro (C1t2v1) pyaHoro nons u
Cupatypckoro (O1-2pl) u Amypckoro mectopoxgeHun (D2-3). Bo BHUMaHue NpuHATLI coaepXaHue
B Hux Copr (opraHumyeckoro BellectBa M rpadurta), a Takke W30TOMHbLIN COCTaB Yyrnepona.
MokasaHo, 4To cnaHubl Kymakckoro pygHoro nons sBnstoTcs:

— NoTeHumanbHO HedTeEMaTEPUHCKMMKN NOpogamMmn (HaXOAATCA Ha cTagun metamopdunama,
XapaKTepusyLlencs nepexoaom opraHN4YecKoro BeLwecTsa B rpaduT);

— [OenpeccuoHHbIMKM aHanoramm HedTerasonepcnekTMBHbIX LWenbgoBbIX KapboHaToB
HWXHe-cpe4HeKaMeHHOYronbHOro Bo3pacra.

PekomeHOOBaHO MNpPOAOIMKUTE M3YYEeHWEe YEPHbIX CrnaHUEeB B KOHTEKCTE [AanbHenwero
000CcHOBaHMs MepcnekTMB HedTerasoHOCHOCTU HOxkHOro Ypana. [MaBHble HayyHble 3ajayn —
nokanusauuio B npegenax MarHutoropckoro npornéa n BocTouyHo-YpanbcKkoro nogHAaTUa dauun
DOacceliHa kapOoHaTHOM cegMMeHTauuMM M paspaboTka ero reornioro-reouandeckon mMogenu,
OLEHKa Ha €€ OCHOBe MepcrneKkTMB HedTerasoHOCHOCTW perMoHa u 06OCHOBaHME MOCTaHOBKM
permoHanbHbIX cercmMopasBeaoyHbix pabot MOIT.

Pabota BbiNONHeHa nMpu uHAHCOBOW Noagepxke KoprnopatMeBHoro rpaHta AO
«OpeHbyprHedTb» (2020-2021 rr.) n B pamkax loc3agaHums no Teme Ne 0246-2019-0078.
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NaneomarHeTam NOrpaHU4YHbIX NepMO-TPUACOBLIX OCAafOYHbLIX MOpPoA
OpeHOyprckon obnactu

deTncosa A.M.123, Becenosckuin P.B.12, Nony6es B.K.43

IMocCKOBCKMIN rocyaapCTBEHHbIA yHUBepcuTeT uMmeHn M.B. JNlomoHocoea, JleHuHckue ropbl, 4.1, Mockea,
Poccus; anna-fetis@yandex.ru

2NHeTUTYT prankm 3emnu umenn O.10. WmmaTta PAH, yn. B. MpyauHckas 10, Mockea, Poccus

SKasaHckui (MpurBormKCck1n) hegepanbHbI yHuBepcuTeT, yn. Kpemnésckas 4/5, KasaHb, Poccus
4ManeoHTonormyeckuini MHCTUTYT M. A.A. Bopucsaka PAH, yn. MNpodcot3Hasa 123, Mocksa, Poccus

lMonyyeHne HOBbLIX HaOEXHbIX MNaNeoOMarHUTHbIX AaHHbIX AAs NOrpaHUYHOro nepmo-
TpmnacoBoro nHtepsana BoctoyHo-EBponenckon nnatdopMbl SBAAETCA akTyanbHOW 3agaden ons
YTOYHEHUS M AeTanu3auun perMoHanbHOW MarHMTocTpaTurpadUYeckon LWkKanbl, Ans NOCTPOeHUs
TEKTOHMYECKUX PEKOHCTPYKLUMIW, AN YTOMHEHUSA cTpaTurpaddu4eckon npuHaanexxHocTn paspesos
N X KOppenauumn Ha pernoHanbHoOM 1 rnobanbHOM YPOBHSIX.

B pamkax wnccnegoBaHuii Gbinv geTanbHO onpoboBaHbl NATb paspe3oB OpeHOyprckown
obnactu: boesasa [opa, BsisoBka, KpacHorop, BosgBukeHka, AcTpaxaHoBka. [ManeomarHuTHas
konnekumss coctaBuna okono 450 ob6pasuoB. Paspe3bl CNoXeHbl KOHTMHEHTanbHbIMU
KpacHOLBETHbIMW TeppuUreHHbIMK nopodamu. Bce o6pasubl npownu getanbHyo TemnepaTypHYyHo
MarHUTHYO YUCTKY, Ha HeKoTopbix AOybnax npoBoAunacb YWUCTKA MEpPEeMEHHbIM  MONEM.
BonbwmnHCTBO 06pa3uoB COAEPXKUT XOPOLUYIO MHTEPNPEeTUpyeMy0 NaneoMarHUTHy 3anucb, YTo
NO3BOMUIIO MPOBECTM KOMMOHEHTHbLIN aHanuM3 U BbIAENUTb XapaKTEPUCTUYECKYH) KOMMOHEHTY
HamarHnyeHHoctn (ChRM). B aByx paspesax (BsisoBka n BosgsmxeHka) ChRM wmcknounTtensHo
obpaTHOM NONSAPHOCTU, BO BCEX OCTalbHbIX — NPAMON 1 obpaTHon. [nda kaxgoro paspesa Obino
paccuMTaHo cpedHee naneoMarHUTHOe HanpasfieHMe M COOTBETCTBYIOLMIA MNarneoMarHUTHbIV
nontoc.

AHanuM3 npoCcTPaHCTBEHHOro pacnpefeneHns naneoMarHUTHbIX MOMCOB Mokasan, 4vTo
«MepMcKMe» MOMKChl, MNOfyvYeHHble Mo paspe3am KpacHorop u BosgBukeHka, HECKObKO
CMeLLEeHbl OTHOCUTENbHO «TPMacoBOro» nomnwca paspe3a AcTpaxaHoBka. [lpeaBapuTenbHO 3TO
MOXET yKasblBaTb Ha 3HAYMTENbHYK pasHuLy B BO3pacTe MU3YYeHHbIX paspesoB  Wnu
CBMAETENBCTBOBATL O BO3MOXHbIX OTHOCUTESNbHbIX NepeMeLLEeHNAX (BpaLLeHNsaX) TEKTOHUYECKMX
©nokoB B coctaBe BocTouHo-EBponenckon nnatgopmbl B MOCT-Nareo30McKoe BpeMS.

UccnepoBaHna nposedeHbl npu nogaepxke rpaHta POPU Ne 18-05-00593 u 3a cuér
cpeactB cybecuann, BblaeneHHon KasaHckomy deaeparnbHOMY YHUBEpCUTETY AN BbIMOSHEHUS
rocygapctBeHHoro 3aganuns Ne 671-2020-0049 B cdhepe Hay4yHON OeATENbHOCTH.
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MarHutocTpaTurpadmyeckasa wWwkasna NOrpaHMYHbIX OTIIOXKEHUW nepmMwu
u Tpuaca BoctouyHo-EBponenckoun nnatcgpopmbl

detncosa A.M.%%4 Tonybes B.K.34, Becenosckuin P.B.12, BanabaHos t0.M.4, HaymuyeBa
M.A 34

IMoCKOBCKMIN rocydapCTBEHHbIN yHUBepcuTeT mmeHn M.B. NlomoHocoea, JleHuHckme ropbl, 4.1, Mockea,
Poccus; anna-fetis@yandex.ru, roman.veselovskiy@ya.ru

2NHCTUTYT prankm 3emnu umenn O.10. WmmaTta PAH, yn. B. MpyauHckas 10, Mockea, Poccus
SManeoHTonornyeckun MHcTUTYT MM. A.A. Bopucsika PAH, yn. TMpodcoto3Has 123, Mockea, Poccus;
vg@paleo.ru, paleomasha@mail.ru

4KasaHckuin (MpuBorkckuin) denepanbHbin - yHuBepcuTeT, yn. Kpemnésckas 4/5, KasaHb, Poccus;
balabanov-geo@mail.ru

TpaguumoHHaa MarHuTocTpaTurpaduyeckasa LKana MOorpaHnYHbIX OTMIOXEHUA nepmu u
Tpmnaca BocToyHo-EBponerickon nnatdopmbl NpeactaBrieHa cregyowen nocnegoBaTenbHOCTLIO
mMarHnTo3oH: N2P, RsP, NiT n RiT. B coctaBe 30HblI R3P BblaensitoT cy630Hbl riRsP, niR3P, raRsP
(Burov et al., 1998; Monoctosckun 1 gp., 2001; Hounslow, Balabanov, 2018). NHorga B kpoBne
30Hbl R3P BbigenstoT cy63oHy n2RsP, nogpasymeBasi Hanu4dme KpynHoOro permoHanbHoro nepepbisa
Ha rpaHuue nepmu u Tpraca (Ha rpaHuue RsP/N1iT).

Hamu 6binm npoBeaeHbl AeTanbHble MarHUTocTpaTurpadudeckme n buoctparturpadpuyeckmne
NccneaoBaHUsA TUMOBbLIX W OMOPHbIX Pa3pe3oB MOrpaHUYHbLIX OTMOXEHWA NepMn U Tpuaca B
baccerHax pek Oka, CyxoHa, Manas CeBepHas [BuHa un HOr. Pesynbrartbl 3TUX UCCegoBaHUN
MO3BOSIUIIM PEBM30BATb MarHUTOCTPATUrpacpmnyecKyto WKany U YyTOYHUTb MOSIOXKEHWE MarHMTO30H
B pernoHanbHOM paspese.

Hanuune KpynHOro perMoHanbHOro fmepepbiBa Ha rpaHuLe nepMud M Tpuaca He
noareepgunocek (Golubev, 2019). HwkHAA rpaHvua Tpuaca pacnonaraeTtcs B HWXHEW 4actu
BOXMMHCKOIO ropu3oHTa, BHYTPYU OCTPaKo4OBOM KOMMNeKcHor 3oHbl Suchonellina mera — Gerdalia
variabilis. OHa npuypoyeHa Kk 3oHe npsamMon nonsapHoctT N3P-T, o6beguHaowen cyb3oHy naRsP un
30HY NiT npexHen wkansl. Hamu yctaHoBneHo 6onee crnoxHoe cTpoeHue 30Hbl R3P, B coctase
KOTOpPOW BblaeneHbl Tpy Cy630HbI 06paTHOM NOASPHOCTU M ABe CyB30HbI NpAMon nondpHocTy. Ha
3TOM OCHOBaHUW WHOEKC MarHMTO30HbI M3MeHEH Ha RnP. Takum obpa3om, coBpeMeHHas
MarHuTocTpaTurpadmyeckass Lkana mnorpaHNYHbIX OTMOXKEHUA nepmu M Tpmaca BocToyHO-
EBponenickon nnatopmbl npeactaeneHa mardimto3oHamm NP, RnP (B coctaBe cy63oH riRnP,
niRnP, rRNP, nzRNP u rsRnP), NsP-T n R1T.

HwkHaa rpaHvua marHuTto3oHbl RnP  pacnonaraetcs B BepxHen 4actM  ObIKOBCKOroO
ropusoHTa. BHyTpm cyb630Hbl riRnP pacnonaraetca rpaHuua OblkOBCKOrO M HedEQOBCKOro
rOPU3OHTOB, BHYTPU CyB30HbI rsRNP — rpaHmua HedEQOBCKOroO M XXYKOBCKOTO MOPU3OHTOB, BHYTPU
30Hbl N3P-T — rpaHuua »yKoBCKOro 1 BOXMUHCKOrO ropnsoHTOB. HepéaoBckuin ropusoHT no gayHe
OCTpaKod OennTca Ha [OBe 4acTu: HWXKHIO, cnou ¢ Suchonella typica, n BepxH0, cnou c
Suchonella clivosa (HaymuyeBa, lNony6es, 2019; HaymueBa, 2020). HwkHAsS rpaHuua cyG30HbI
niRnP npuypoyeHa k cnosim ¢ Suchonella typica, HwkHUe rpaHuubl cy63oH r,RnP, naRnP 1 rsRnP
riokanu3oBaHbl BHYTpu crio€s ¢ Suchonella clivosa.

WccnepoBaHna nposefeHbl npu nogaepxke rpaHta POOU Ne 18-05-00593 u 3a cuér
cpeactB cybcuann, BblaeneHHon KasaHckomy deaepanbHOMY YHMBEpCUTETY AN BblMOSHEHUS
rocygapcteeHHoro 3agaHus Ne 671-2020-0049 B cpepe HaydHOW OeATENBHOCTH.
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HdeTpuTOoBasi reOXPOHONIOrUs LIMPKOHA NOrpaHUYHbIX NepMb-TPUACOBbIX
oTNnoxeHun paspesa boeBas Nopa (OpeHOyprckas obnacTtb)

Uuctsakosa A.B.!, Becenosckuii P.B.12, Kosau B.I.5, MapduH A.E.%, detucosa A.M.12,

MonosaHoBa T.U.°

IMoCKOBCKMIN  rocydapCcTBeHHbI  yHuBepcuteT um.  M.B.  JlomoHocoBa,  Mocksa, Poccus;
sinematografll @yandex.ru

2NHeTuTyT chmankm 3emnm PAH, Mockea, Poccus

SYIHCTUTYT reonornm u reoxpoHosnorum gokemopust PAH, CaHkt-MeTepOypr, Poccus

“UHCTUTYT 3eMHON kopbl Cnbumpckoro otaenexHms PAH, Upkytck, Poccust

SUIHCTUTYT reonorum pyaHbIX MEeCTOpPOXAeHWW, netporpadun, MuHepanorum un reoxumun PAH, Mocksa,
Poccus

Mpobnema paspaboTkn AeTanbHbIX LWKan MarHUTHOW MOMAPHOCTM MOrpaHUYHbIX MepMo-
TpuacoBbix paspe3oB Pycckon nnuTbl OO0 CUX NOP SBASETCS akTyanbHOM W aKTUBHO
paspabaTbiBaeTca HawuMm KOnnektmBom HaunHas ¢ 2014 roga. OpHako Ans cOCTaBneHus
CBOOHOM MarHuToCcTpaturpauyeckon LiKanbl BEpPXHENW MepMuM U HWXKHEero Tpmaca BocToyHo-
EBponenickon nnatdopmbl, HEO6XOAMMO BbINOSTHEHWE BHYTPU- U Mex0accerHOBOW Koppensauum
OMNOpPHbIX paspe3oB. PaHee, Ha npumepe 6acceiHa MOCKOBCKOW CUMHEKNM3bI, Hamu ObINo
nokasaHo, 4To pesynbtatbl U-Pb gatupoBaHus 3épeH 06rOMOYHOrO LIMPKOHA XOPOLLO OTpaatoT
peopraHn3aumnio NUTaLWMX MPOBUHLMIA TEPPUrEeHHbIX OTMOXEHUA Pycckor nnuTbl Ha pybexe
naneos3oss M Me30309 W MOryT paccMmaTpvBaTbCsl KakK [AOMOMHUTENbHbIN M He3aBUCUMbIV
WHCTPYMEHT Koppensumn. B pamkax pasBuTus gaHHOro noaxoda, a Takke ANs pacluMpeHus
npeacraBneHnin 0 naneoreorpaduyeckon o6CcTaHOBKE B NEPMb-TPMACcOBOE BpeMs, Mbl OTOOpanu
Tpy NpoObl And BblaeneHns 3épeH 00NOMOYHOro LUMpKoHa 13 paspesa boesasi [opa — ogHoro 13
Hanbonee NpeacTaBUTENbHBIX MOrPaHNYHbLIX NEPMb-TPUACOBLIX pa3pe3oB OpeHbyprckon obnacTtu.
[Be npobbl 6binn OTOOpPaHbl M3 HWKHETPUACOBOrO MHTEpPBana W O4Ha M3 BEPXHEMNEepPMCKOro.
HaTtuposanne metogom LA-ICP-MS nposogunoce B UM PAH (Cankt-Metepbypr) 1 N3K CO
PAH (UpkyTck), nccnegoBaHusa KatogHOM MIOMUHECLLEHUMM LMPKOHA BbinonHeHbl B UMM PAH n
NIrEM PAH.

Mo pesynbtatam BbinonHeHHOro U-Pb LA-ICP-MS patupoBaHua Haubornee oT4eTnmBO
BbIOENATCA paHHe- N NO34HEAEBOHCKME BO3PACTHble MAKCUMYMbl, a TakKkKe MUK C MOoAarnbHbIM
3Ha4yeHmeM okono 530 mnH. net. Takum 06pa3om, OCHOBHbIMW WMCTOMHWKAMM KNaCTUHECKOro
MaTepuana, BEpOATHO, CIYXWUNK KaK KpUCcTannnyeckne Komnnekcol Ypanug (LUMpoKo pasBuTblie Ha
YPOBHE COBPEMEHHOIO 3PO3MOHHOrO cpesa Ypana u oxapakTepu3oBaHHbIE MHOrOYMCIEHHbBIMN
N30TONHBIMW JAaTUPOBKaMK), Tak U penukTbl MNpoToypanbcko-TuMaHckoro oporeHa (B HacTosiLee
BpeMsi (pakTuyeckum OTCYTCTBylOWME B npegenax pernoHa). Kpome TOro, oTmevaetcs
CTaTUCTUYECKM 3HAYMMOE pas3nuune Mexay BO3PaCTHbIMW CneKkTpamu, MNOSyYeHHbIMU Ang
BEPXHENEPMCKOro 1 HXXHETPMACOBOIrO MHTEPBAIIOB pa3spesa.
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3nekmpoHHoe HayyHoe u3daHue
cemeso20o pacrpocmpaHeHusi

Kazan Golovkinsky Stratigraphic Meeting 2021,
celebrating the 180th anniversary of the establishment of the Permian system

Sedimentary Earth Systems: Stratigraphy, Paleoclimate, Geochronology,
Petroleum Resources

Sixth All-Russian Conference “Upper Paleozoic of Russia”
October 18-22, 2021, Kazan, Russia

Abstract Volume

MexayHapoaHasa KoHcepeHUuUA
Kazan Golovkinsky Stratigraphic Meeting 2021,
noceseHHas 180-neTumo co gHS YCTAaHOBMEHUSA NEPMCKON CUCTEMDI

OcapgoyHble cucTeMbl: cTpaTurpadums, FreoOXpoHONOrusl, Naneoknmmar,
yrneBOA4OPOAHbIE PECYPChI

LlecTtasa Bcepoccumnckasa koHepeHums
«BepxHun naneosomn Poccun»

18-22 okTtabps 2021, KaszaHb, Poccus
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