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Anoxic and rich in Cg,y shales of Serpukhovian (Lower
Carboniferous) in southwestern part of Moscow Basin (Central
Russia)

Alexander S. Alekseev'?, Anna A. Suslova®
1| omonosov Moscow State University, Moscow, Russia; aaleks.geol@mail.ru

%Borissiak Paleontological Institute, Russian Academy of Sciences, Moscow, Russia

In the southwest of the Moscow Basin and in the adjacent areas of the Tula and Kaluga
regions, in the lower part of the Serpukhovian Stage, corresponding to the Steshevian
Regional Substage, a shale 10-15 m thick is widespread, belonging to the upper part
of the Glazechnya and Dashkovka formations (Makhlina et al., 1993). At the bottom, these
are black montmorillonite "lobata" shales, usually containing a large number of brachiopod
shells Eomarginifera lobata and Composita ambigua. Upward, they gradually pass
into palygorskite steel-gray and yellowish “"cardboard" Dashkovka shales. This change
in lithological composition indicates an initial deepening and influx of large quantities
of terrigenous material from the southwest, followed by a gradual aridization of the climate
and filling of the depression with sediments (Kabanov, 2003; Kabanov et al., 2012, 2016).

In borehole 8 Maloyaroslavets, at the base of the "lobata" shales (Bed 29, depth
66.0—66.4 m), there is a black and dense in dry form microlayered shale (the thickness
of individual lighter and darker laminas is 1-3 mm), devoid of brachiopod shells typical
of "lobata" shales. Instead, in the volume and on individual bedding surfaces, there are quite
numerous small (3—4 mm), rounded, strongly dissolved, probably originally calcareous fossils
of unclear origin. In addition to them, there are rare crushed bivalve phosphate shells
of lingulid brachiopods up to 1 cm long. It is known that modern lingulids can have larvae that
can remain in plankton for a long time, forming a normal shell. Such features of the shales
of this bed indicate anoxic conditions in the bottom waters of the early Glazechnya basin .

The black color and possible absence of oxygen suggested that these shales may
contain increased amounts of organic carbon, which was confirmed by the results of pyrolytic
analysis, which showed a C,gy content of 3.77%. The area of the Maloyaroslavets was
located close to the depocenter of the Glazechnya depression, which explains the existence
of anoxic conditions here in the initial phase of the transgression. The total area
of the deepest part of the depression is about 7 000 km?. These sediments could generate
oil, but they are on the surface or submerged no more than 100 m.

12


mailto:aaleks.geol@mail.ru

The evidences of Microsauria in the Middle and Late Permian
of Eastern Europe

Valery V. Bulanov'?
'Borissiak Paleontological Institute, Moscow, Russia; bulanov@paleo.ru
’Kazan Federal University, Kazan, Russia

The microsaur lepospondyls are diverse group of Late Paleozoic tetrapods known mostly
from the Upper Carboniferous to lower Permian deposits of the western regions of Laurasia
(North America and Central Europe). Being the small-sized members of tetrapod communities,
the microsaurs exhibit the peculiar ecological differentiation throughout their evolutionary history
that follows from the morphological variability of their cranial anatomy deviated significantly
from the general skull construction occurred within the basal lineages of Paleozoic amphibians.
The evidence of microsaurs in the middle and late Permian is currently recorded by materials
coming from European Russia (lvachnenko et al., 1997). To time, the microsaur remains
were discovered in at least 10 East European localities which range widely in their stratigraphic
position. The lower-most levels from here the microsaurs were obtained, are Cheremushka-2
and lvantzevka localities containing the tetrapod fauna belonged to the Isheevo Tetrapod
Assemblage (Urzhumian - lower Severodvinian interval), as the upper-most ones are spaced
within the terminal Permian sequences of Zhukovan. In all the localities, the group is represented
by small-sized disarticulated postcranial elements, mainly vertebrae, which sometimes
associated in the collections to limb bones similar in general to those of known microsaur
members. The vertebrae are uniform in shape to be deeply amphicoelous, with closely spaced
zygapophyses, rather reduced parapophyses and facets for tubercle of the rib of subsequent
vertebra at the posteroventral terminations of the centra. These vertebrae range in size
considerably from one bone-bearing site to another, but little vary within sample of every single
one. Given the conservative morphology of the vertebrae throughout the group as a whole,
the taxonomic diversity of the East European microsaurs in the collection available is currently
difficult to follow. In some localities, the jaw fragments of small tetrapods, which cannot
be associated to any known East European tetrapods, have been discovered, but their microsaur
affinity requires further confirmation. As a result, the microsaurs at the recent state of their
studying cannot be used for any stratigraphic correlations within the region. However, the special
attention should be paid to the fact that in majority of the oryctocoenoses the microsaur remains
are as abundant as to assume that this group was typical for the ecosystems which were
inhabited by it, and the density of microsaur populations was high. Interestingly, the microsaur
remains comes mainly from the channel alluvial deposits composed mostly by sends
and sandstones (lvantzevka, Chizhi, Bykovka, Sokovka, etc.), and in many of them
the carbonized plant remains are common. In the sites of oxbow genesis, the vertebrae of a
smaller size are usually represented, exhibiting the disarticulated state of center to the neural
arch that seems to be result of immaturity of buried individuals. Following to data available it may
be concluded that microsaurs were the typical and diverse group of late Paleozoic non-marine
ecosystems of the Eastern Europe, which existed up to the Permo-Triassic crisis event, and their
poor record in above region is a result of small size of the animals (and their disarticulated
remains which are hard to find), rather than marginal position of microsaurs in the structure
of the middle and late Permian tetrapod assemblages.

This work has been supported by the Kazan Federal University Strategic Academic
Leadership Program (PRIORITY-2030).
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New report of Venyukovioidea in the Upper Permian of Orenburg
Region, European Russia

Valery V.Bulanov'?, Fanil F.Shaymardanov®, and Maksim L.Papernyi *

'Borissiak Paleontological Institute, Moscow, Russia; bulanov@paleo.ru
’Kazan Federal University, Kazan, Russia

*Samara Paleontological Society, Samara, Russia

4Paleontological Society of Russia, Moscow, Russia

The new tetrapod locality was discovered by F.F.Shaymardanov and M.L. Papernyi
in 2024 in a quarry, north-east to the Podlesnyi village of Grachevka District, Orenburg
Region. The presence of chroniosuchids and pareiasaurs in the locality indicates its upper
Permian age, most probably, Severodvinian (the more exact dating cannot be performed
because only limited set of tetrapod remains has been recovered). However, the material
collected provides new data on the taxonomic diversity and distribution of venyukovioid
anomodonts, one of most specialized therapsid group which occupied the niches of middle-
and small-sized herbivores in the middle to late Permian terrestrial biotopes of Eastern
Europe. The two isolated venyukovioid teeth of non-typical morphology were found
and are of particular interest, because these specimens are currently the second evidence
of the group in the upper Severodvinian of South Cis-Ural region. Both the teeth are enlarged
in size when compared to known upper Permian venyukovioid genera, Parasuminia
and Suminia, and exhibit different shape of crowns that is resulted from their different
positions in the jaw arcade. The largest one has a wide and high central apex which is semi-
lunar in cross-sections, and is bounded from the convex external side by a narrow, weakly
serrated cingulum. Its lingual side is gently concaved and is not limited distally by any
cingular structures, except for sides, where the well pronounced step-like projections
are present. The cutting edges are well serrated at their bases, but were eliminated in vivo
to a complex manner close to the top due to occlusal interactions with the antagonistic teeth.
In the morphology and wear pattern, the above tooth corresponds to the incisors of other
venyukovioids, to be distinguished, however, in the overall crown shape and size.
The second tooth has a narrower crown of the rhomboidal shape in cross sections. It bears
the sub-vertical wear facet on the labial side, covered by intensive parallel striations. Both
lingual and labial sides arranged with the massive keels, the first of which is touched
by wear, as the second one is bounded by lingually closed, smoothed cingulum, which rises
along the sides to form the weakly serrated cutting edges. Such morphology corresponds
to teeth of the buccal series of known venyukovioids, but differs from described taxa
in degree of the labiolingual expansion, overall proportions, and arrangement of cingular
structures. Judging from the tooth measurements, new form is comparable, or even some
larger in size being compared to other Severodvinian venyukovioids. Since the teeth
of species from Podlesnyi differ from those of Suminia and Parasuminia to a same extent
than the dentition of both latter genera from each other, it should be assumed that it is
a representative of a new venyukovioid genus, although this supposition requires
confirmation from the more informative specimens. Currently, Podlesnyi is a second locality
in Orenburg Region after Babintzevo, where the group was established in the upper
Severodvinian deposits.

The specimens discussed, as well as the remainder of collected tetrapod remains,
were recovered from the channel alluvial deposits composed of cross-bedded, small-grained
sandstones, generally massive throughout the outcrop, which form the quarry wall of about
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five meters high. All the tetrapod bones in here were found to be isolated, and seem spread
across the thickness irregularly, forming no obvious accumulative bone horizons,
but are more abundant in the lower its half. The venyukovioid teeth, however, were found out
close to the top-most exposed beds; thus, all the sandstones in Podlesnyi quarry can
regarded to be potentially bone-bearing. Besides the venyukovioids, few postcranial
elements, such as vertebrae, ribs, autopodial elements of both amphibian and reptilian
affinity were collected by discoverers. Of cranial remains, only some teeth of pareiasaur jaw,
which was destroyed prior to collecting, were found, recording this group in the new locality.
After tetrapods, few fish scales, including these of Toyemia sp. and uncertain
eurynotoidiforms, come from the sandstones; at some levels, the rock contains numerous
bivalvian cores, prints of carbonized plant material, including parts of trees up to about 20 cm
thick.

This work has been supported by the Kazan Federal University Strategic Academic
Leadership Program (PRIORITY-2030).
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The genesis and taphonomy of Monastyrsky Ovrag-D locality
(Upper Urzhumian, Republic of Tatarstan)

Valery V. Bulanov*?, Anton V. Uliakhin*
'Borissiak Paleontological Institute, Moscow, Russia; bulanov@paleo.ru
’Kazan Federal University, Kazan, Russia

Monastyrsky Ovrag-D (MOD) is one of localities situated within the upper Urzhumian
division of the Urzhumian-Severodvinian boundary stratotype sequence near Monastyrskoe
Village of Tetushi District, Tatarstan. This fossil site was excavated in 2008-2018 providing
new data on faunas of Isheevo Tetrapod Assemblage. The most abundant taxon in MOD
is a basal-most member of the seymouriamorph family Karpinskiosauridae. One else
seymouriamorph member, Leptoropha minima (Kotlassiidae), has primarily been described
from MOD based on a set of individual teeth of policuspid morphology; however, some skulls
in the collection with the tricuspid tooth pattern seem to be the larvae of same species.
The largest tetrapods of the MOD community were temnospondyls which can preliminary
be attributed to at least two genera, with the first been similar to Tryphosuchinae and the
second one is probable the representative of Dvinosauria. The large coprolites of the volute
structure containing large scales of the platysomid fishes can surely be associated
to temnospondyls as well, judging from their size and fossil filling. The presence of
carnivorous and herbivorous therapsids was established in MOD from isolated teeth; few
gracile vertebrae, hook-liked claws and jaw fragments presumably represent the diapsids
of uncertain taxonomic position. Another one intriguing form identified from here is a species
of the genus Kinelia which has primarily been described within Parareptilia. A lot
of fragmental remains obtained in MOD give a reason to speculate that above taxonomic list
will be significantly expanded in future. In term of taphonomy and paleoecology, MOD
is of particular interest because it represents one of few “juvenile” oryctocoenosis in where
the immature amphibians clearly dominate the buried tetrapod remains. Indeed, the skull
length of articulated specimens of seymouriamorphs found in MOD ranges from about
15 to 35 mm providing data on larval and, possibly, metamorphic stages
of Karpinskiosauridae and Leptorophinae for the first time. The overall size of temnospodyls
exceeds these measurements, but far from the adult conditions typical of tryphosuchins
or dvinosaurias. Interestingly, all the reptilian remains both therapsids and diapsids
are ranged within the small size class as well. The bone-bearing layer does not exceed
8 cm thick and was formed during two phases that evident from its lithological content,
preservation and taxonomic composition of the vertebrate remains. The first phase has been
occurred after preceding erosion of the underlying algal limestone containing no fossils,
and was resulted in short-timed accumulation of the grayish-beige clay with inclusion
of poorly grained graves and small red and gray pebbles (up to local transition rock
to the gravelstone). This part of layer contains numerous individual bones of fish
and tetrapod, bivalvian shells, ostracodes, coprolites, ect.,, and was formed in time of
appearance of a new freshwater basin when the fluvial factors led to disarticulation and local
transportation of the fossil material mixing them with the lithified and non-lithified rock
fragments. No articulated tetrapod specimens were discovered at this level, but majority
of the reptilian finds were obtained from here, indicating that their remains most probable
were scattered across the bottom after their removing from the surrounding bank regions.
Next phase happened when the stagnate conditions in the basin become dominate,
and sedimentation of grey, thinly- and wave-like laminated clay took place. The shrinkage
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cracks are evident at the boundary with the overlaying beds marking the new aerial episode.
Prior this event, the lake was the place of nesting activity of aforementioned amphibians,
many of which were buried in situ. The concentration of the articulated specimens
of tetrapods varies at this layer from two to four per square meter, although majority
of skeletons were more or less disarticulated inside the sediments during the diagenetic
processes.

This study was supported by the Russian Science Foundation, grant no. 23-24-00074
(https://rscf.ru/project/23-24-00074/).
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Digital Model of the Turgoyak Lake System, Southern Urals

Inna Yu. Chernova', Lina R. Kosareva®, Nuriia G. Nurgalieva®, Olga S. Chernova'
'Kazan Federal University, Kazan, Russia; inna.chernova@kpfu.ru

The sediments of Lake Turgoyak (Southern Urals, Russia) have been accumulating
throughout the Late Pleistocene and the Holocene. Sedimentation is controlled by the lake's
morphometry, drainage systems, vertical zoning, thermal state of the water, and wind action.

Therefore, analysis of cartographic materials illustrating the area's geology,
topography, drainage systems, watersheds (catchment areas) and drainage divides
is relevant in this regard.

Geographic Information Systems (GIS) provide specialized tools for identifying spatial
patterns within a set of specified objects. Digital Elevation Models (DEMs) are valuable
sources of elevation data, representing the study area as a regular grid, which enables
a wide range of morphometric analysis methods to be applied in the study, including slope
mapping, drainage and runoff modeling, identifying terrace inflection points, etc.

This study presents a digital model of Lake Turgoyak and its surroundings. The model
was developed using GIS software, incorporating available geological, topographical,
and bathymetric maps.

The primary data source for the model was the Copernicus DEM GLO-30, provided
by the European Space Agency. Modeling of watersheds and drainage divides was
conducted using the Hydrology toolset in ArcGIS Pro 3.0.2's Spatial Analyst module.

According to the model, the maximum elevation in the area is 884.7 m, which aligns
with topographic maps when accounting for the Copernicus DEM's margin of error.
The lowest point in the model is located at 287.4 m, which corresponds to the lake's
maximum depth of 32.6 m.

The hydrological modeling showed that Lake Turgoyak's total watershed area spans
52.5 km2 and comprises 43 sub-areas. Four of them are large ones — those of the rivers
Lipovka, Mokhovaya, Bobrovka, Kuleshovka, and Pugachyovka. In total, they account
for 81% of the entire watershed area, primarily framing the lake's northwest, west,
and southwest shores. Overlaying the model of the watershed on the geological map allowed
for determining the composition of sediments carried into the lake.

The GIS-based digital model of the Lake Turgoyak can serve as a valuable foundation
for future research across various geographical and geological fields, including the climate-
sensitive history of lake sedimentation.

This work was funded by the subsidy allocated to Kazan Federal University
for the state assignment project Ne FZSM-2023-0023 in the sphere of scientific activities.
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Key sedimentological features of Neoproterozoic cap dolostones
in the Baikal-Patom foldbelt

Anna V. Drazdova?, Sergey V. Rud’ko!, Andrey V. Shatsillo®, Irina V. Latysheva'?,

Dmitry V. Rudko®, Ivan V. Fedyukin®

'Geological Institute, the Russian Academy of Sciences, Moscow, Russia; annadrazd@gmail.com
% Lomonosov Moscow State University, Moscow, Russia

® Institute of Physics of the Earth of the Russian Academy of Science, Moscow, Russia

A layer of dolostone overlying Cryogenian glacial deposits is called cap dolostone
(CD). CDs presumably were deposited simultaneously on different paleocontinents
in the aftermath of global glaciations. Therefore, it now defines the lower boundary
of the Ediacaran Period. Seeking to determine the signature of the greenhouse effect,
that caused the termination of Snowball Earth glaciation, CDs are mostly geochemically
studied. Still, for uncovering the mechanisms of CDs formation and testing both its global
simultaneous deposition and predictions of the Snowball Earth hypothesis, sedimentological
research is required. We conducted a lithological study of five CDs outcrops of Barakun
and Kumukulakh Formations across the Baikal-Patom fold belt in Siberia. 114 samples
were studied petrographically including 56 thin sections, mineralogical composition
was studied locally with a scanning electron microscope. Two sedimentary facies
are present: 1) Light gray yellowish peloid dolostones (Barakun Formation) and 2) thin-
laminated red-colored dolomitic marls (Kumukulakh Formation). Rare samples of the facies
1 demonstrate exceptional preservation of enigmatic large peloid grains described
in Marinoan CDs worldwide. The petrographic study allowed us to determine for the first time
the microbial origin of these so-called macropeloids. The filamentous structures resembling
Cambrian Girvanella microbolite, a fossil interpreted as a calcified sheath of cyanobacterium,
were found. Despite the evident microbial nature of macropeloids, its classification
as Girvanella needs further investigation. Conform contacts between peloids and their
isometric shape indicate the soft state for the peloid-precursor grains and their rapid
calcification. Also, most studied samples display no sorting which questions its formation
in a dynamic wave-dominated regime, as it was proposed before. Low-energy conditions
should be accounted for CDs with macropeloids. These facies with still non-resolved external
conditions were likely the primary fabric of lime mud and peloids redeposited in the wave-
and tide-influenced environment. The microfacies 2 consists of laminated micrite-
microsparite marlstone. Lamination is controlled by amount of silty admixture composed
of quartz, feldspars, magnetite, and hematite. The evaporitic precipitation of carbonate
and mixed carbonate-siliciclastic sediment rainout is proposed as a main mechanism
for facies 2 deposition. Lamination thickness in these facies is controlled mostly by solution
cleavage making them unfit for climatic studies. Facies 1 and 2 may have been deposited
in the same time or diachronously during post-glacial transgression.

The study was supported by a state assignment of the Geological Institute
RAS (Ne 123032400064-7).
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Morphology and species composition of the genus
Polyedroentactinia Kozur et Mostler (Late Paleozoic radiolarians)

Elina A. Gainullina™?
!Lomonosov Moscow State University, Moscow, Russia; elikal0@bk.ru
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In the period from 1985 to 1993 B.B. Nazarov and A. Ormiston described
from the Upper Carboniferous and Lower Permian sediments of the Southern Urals
a number of species of radiolarians with unusual polyhedral skeletal shape, assigned
to the genus Polyentactinia Foreman, 1963. However, in 1989, H. Kozur and H. Mostler
from the Sakmarian Stage described a new genus Polyedroentactinia with the type
species P. cisuralica Kozur et Mostler, 1989. The general plan of the skeleton structure
of this genus coincides with that of species of Nazarov and Ormiston. In recent years,
several articles have been published on the revision of the genus Polyentactinia,
according to which a number of its species were transferred to the genus
Polyedroentactinia.

Eleven species can be assigned to the genus Polyedroentactinia. It is proposed
to divide them into three morphological groups. Species belonging to the first group
are characterized by the presence of well-defined segments, thin partitions between them
and the presence of numerous pores in each segment. Representatives of the second
group have indistinctly expressed segments with very thin partitions between them
and the absence of any porous shell in the segments. Species of the third group have
well-defined segments with thick partitions between them and absence of any porous shell
in them. Judging by the stratigraphic distribution, all groups evolved almost equally
throughout the Late Carboniferous-Late Permian. However, representatives of the second
group, despite the simplest skeletal structure, have the shortest distribution time and,
relative to other groups, existed only at the end of the Early and beginning of the Middle
Permian. This is probably due to their adaptation to specific environmental conditions.

The species Polyedroentactinia fiscina (Nazarov et Ormiston) and P. cisuralica
Kozur et Mostler, having the same skeletal structure, were published in 1989,
but the article describing P. cisuralica Kozur et Mostler went out of print several months
earlier, so the latter name has priority.
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Physical properties and lithological composition of the Mesozoic
sediments from wells of the South Barents Basin
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The Arctic shelf zone is an important object of study due to its significant hydrocarbon
potential. Gas and gas condensate fields have long been discovered on the Barents Sea
shelf. There are five known fields in the South Barents Basin: Severo-Kildinskoye,
Murmanskoye and Ludlovskoye (gas), Shtokman and Ledovoye (gas condensate).

Lithological and physical (density, elasticity, elastic anisotropy index, acoustic
resistance and porosity) properties have been studied for core samples from 6 wells drilled
in the South Barents depression: Admiralteyskaya-1, Krestovaya-1, Ludlovskaya-1,
Shtokman-1, Arctic-1, Severo-Kildinskaya-82. The core collection consists of sandstones,
siltstones and mudstones, often with interlayers of carbonaceous matter.

Core analysis showed that the rocks of unproductive wells (Arctic-1, Admiralteyskaya-1
and Krestovaya-1), located in the middle part of the South Barents Basin and within
the Admiralteysky uplift, differ in physical properties from the rocks of gas and gas
condensate wells (Shtokman-1, Severo-Kildinskaya-82 and Ludlovskaya-1), located near
the boundaries of the South Barents Basin. Core samples from productive wells have lower
values of average compressional wave velocity and acoustic resistance and higher values
of open porosity and/or elastic anisotropy index than non-productive wells. It is this
combination of petrophysical parameters that ensures the reservoir properties of rocks that
are promising for hydrocarbons.

The petrographic variation in the reservoir properties of rocks from productive
to unproductive wells is associated with a decrease in the granulometric composition of rocks
and with the transition from pore cement to film and basal cement. The sandstones
of the Shtokman-1 well have a larger grain size (0.1-0.5 mm) than the sandstones of the
Arctic-1 and Krestovaya-1 wells, that are of 0.1-0.2 mm. At the same time, pore cement
is noted in the Shtokman-1 well, while film cement is noted in the Arctic-1, and basal-type
cement — in Krestovaya-1.

The physical properties of sedimentary rocks established in the work, suitable
for the development of productive strata, will make it possible, already at the preliminary
stage of analysis of geophysical materials, to reject “empty” areas when searching
for geological and tectonic structures that are promising for the presence of hydrocarbon
deposits.

The work was carried out within the framework of the research project of the Gl KSC
RAS No FMEZ-2024-0006.
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Polychaetes with calcareous tubes in the Late Paleozoic
of European Russia: fossil record in light of new discoveries
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Calcareous tubes can be produced by the members of three extant polychaete families
— Sepulidae (all genera and species), Sabellidae (a single genus of the family)
and Cirratulidae (a single lineage within the family). Among these, the first two are closely
related, and their tubes have abundant fossil record in the Mesozoic and Caenozoic, being
well-known to palaeontologists under common names ‘Serpula’ and ‘Spirorbis’, while
the third family includes a single poorly known lineage first appearing in the Palaeogene.
For ages, it was considered that polychaetes with calcareous tubes have an Early
Palaeozoic origin, based on multiple records of spiral and non-spiral tubular fossils
from marine and brackish-water environments — and this viewpoint is still widely present
in palaeontological manuals. However, in the 1990s-2000s, it was demonstrated
that Palaeozoic tubes have wall structures principally different from those of extant serpulids
and sabellids. As a result, former ‘Palaeozoic calcareous polychaetes’ are now placed in two
separate family-group taxa (both extinct and both of uncertain affinity) — Microconchidae
and Cornulititdae, interpreted as related not to polychaetes but to Mollusca or Lophophorata.
Historical records of the Devonian ‘Serpula’ and ‘Spirorbis’ from European Russia belong
to these groups, too. On the other hand, after these discoveries, genuine calcareous
tubeworms belonging to Sabellidae and Serpulidae were thought to first appear in the early
Mesozoic, rising after the P/T mass extinction. However, in 2016—2018 new finds from
the Middle Permian of Italy were published, showing a relatively high diversity of both
genuine serpulids and calcareous sabellids existed at that time. Remarkably, all described
taxa were closely comparable to Mesozoic and extant ones, indicating that calcareous
tubeworms had passed the P/T extinction without visible impact on biodiversity.

Despite the Late Palaeozoic origin of sabellids and serpulids being accepted during
recent years only, recognisable tubes of Late Palaeozoic sabellids were previously figured
in papers and monographs devoted to the Carboniferous and Permian palaeontology
of European Russia, United States and Australia. And for European Russia, these scarce
data were recently extended by new finds from the Kazanian of Samara region made by
a local palaeontology amateur — and also, by poorly preserved genuine serpulids from
the Kazanian reefs of the Ivanovo region.
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Chondrichthyan assemblages from the Upper Devonian -
Carboniferous of Belarus
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New chondrichthyan assemblages are collected from the Frasnian (Upper Devonian) —
Bashkirian (Carboniferous) in 18 boreholes of Belarus. Chondrichthyan remains are found
for the first time in the Upper Frasnian Voronezhian Regional Stage; the Famennian
Tonezhian, Tremlian, Turovian and Kalinovichian Regional Stages; the Viséan Mikhailovian
Regional Stage; the Serpukhovian Sozhian and Yastrebkian Regional Stages; the Bashkirian
Pripyatian Regional Stage.

A tooth of Phoebodus bifurcatus occurs in the Voronezhian Regional Stage (Upper
Frasnian). An assemblage from the Famennian Tonezhian Regional Stage includes the teeth
of Stethacanthus sp., Falcatidae indet., Ctenacanthiformes indet. A; ctenacanthid type
scales, and undetermined chondrichthyan scale. Cladodoides sp., Ctenacanthiformes indet.
A, Protacrodontidae indet. A, and ctenacanthid type scale occur in the Famennian Tremlian
Regional Stage. The Turovian Regional Stage contains only the ctenacanthid type scale.
The assemblage from the Famennian Drozdovian Regional Stage comprises the teeth
of Phoebodus typicus and Phoebodus sp., and ctenacanthid type scales. Abundant
chondrichthyans from the Petrikovian Regional Stage include the teeth
of Phoebodus cf. turnerae, Ctenacanthiformes indet. B, cf. Dalmehodus sp., scales
of Cladolepis, ctenacanthid types, and an undetermined chondrichthyans. Rare remains
from the Famennian Kalinovichian Regional Stage are represented by ctenacanthid
and hybodontid type scales, undetermined chondrichthyan scale.

The chondrichthyan microremains have been found in three levels in the Tournaisian,
lower Carboniferous: the tooth of Cladodoides sp. and ctenacanthid type scales
in the Malevkian Regional Stage; ctenacanthid type scales in the Upian Regional Stage;
the teeth of Thrinacodus ferox, Denaea cf. fournieri, Denaea sp., Cladodoides sp.,
Sphenacanthus sp., Hybodontiformes indet. A, Hybodontiformes indet. B, ctenacanthid
and hybodontid type scales, an undetermined chondrichthyan scale in the Cherepetian
Regional Stage. The teeth of Reesodus sp. and Petalodontiformes indet. occur in the Viséan
Mikhailovian Regional Stage. The diverse assemblage from the Serpukhovian Sozhian
Regional Stage contains the teeth of Bransonella lingulata, Denaea wangi, Cooleyella fordi,
Helodontiformes indet., symmoriiform denticles, and euselachian type scales. A ctenacanthid
type scale was collected only in the Serpukhovian Yastrebkian Regional Stage.

Abundant chondrichthyan microremains from the Bashkirian Pripyatian Regional Stage
include the teeth of Bransonella nebraskensis, Stethacanthus sp., Squatinactiformes indet.,
Protacrodontidae indet. B, symmoriiform denticles, ctenacanthid, hybodontid
and euselachian type scales.

The most taxonomically diverse assemblages are recorded in the Famennian
Petrikovian, Tournaisian Cherepetian, Serpukhovian Sozhian and Bashkirian Pripyatian
Regional Stages. Ten chondrichthyan taxa have been never found earlier in Belarus.
Phoebodus bifurcatus, Thrinacodus ferox, Bransonella nebraskensis, B. lingulata,
Denaea cf. fournieri, D. wangi, Stethacanthus, Sphenacanthus, Reesodus, Cooleyella fordi
have been never found earlier on the territory of Belarus.
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Fracture density in the Bashkirian deposits of the eastern side
of the Melekess depression
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A presence of natural fractures in rocks is a common geological phenomenon. Rocks
with fractured porosity are found almost all over the world. Fractured reservoirs are related
to geological structures that differ in age, lithological composition, and burial conditions.
The fracture porosity in some fields leads to increased reservoir permeability and high flow
rates. Respectively, the knowledge about the fracture density and value of natural fractures
porosity is an essential factor for choosing reservoir development strategy.

Logging and core data from several oilfields, located on the territory of the Republic
of Tatarstan (Russian Federation) were studied. The oil reservoirs, which are the main
objects of development, are concentrated in the lower Mississippian and lower
Pennsylvanian series. At the same time, Bashkirian deposits are one of the main carbonate
sources of hydrocarbons.

The deposits of the Bashkirian stage are composed mainly of limestone. Hydrocarbon
reservoirs are represented by packstones and greystones. The non-reservoir rocks
are composed of mudstones and wackstones.

The Bashkirian deposits in the studied area has a three-membered structure. During
the transition from top to bottom from the deposits of the Vereiskian horizon to the Bashkirian
deposits, a porous layer of variable thickness is distinguished in the section. Beneath it there
is a dense layer with an average thickness of nine meters, characterized by the presence
of a large number of cracks mostly sealed with clay material. The fracture density in this part
of the section reaches 15 fractures per 1 m.

The middle pack is characterized by the increased porosity and is the main object of oil
production. In this zone, large formations with pore, pore-cavern and pore-fracture hollow
type are presented. The non-reservoir rocks in this zone are characterized by a significant
number of conductive (mostly) cracks with various lengths. Permeable layers are mainly
characterized by low value of the fracture’s density (on average 3-5 fractures per 1 m).
However, in some wells, permeable layers with an increased density of conductive cracks
(up to 20 fractures per 1 m) were noted in the lower part of the second section. The use
of the waterflooding can lead in this case to a breakthrough of water to the nearest wells.

In the lower part of the section of the Bashkirian formation, an increase in rock density
is observed once again. However, this section, unlike the upper part, is characterized
by the presence of a significant number of conductive fractures (up to 10 fractures per 1 m).
This point should be taken into account when planning waterflooding or hydraulic fracturing
to prevent water breakout from the lower aquifers.
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Meteorites are unique objects whose study can shed light on questions related
to the origins and evolution of the Solar system, and ultimately the formation of the Earth.

The most abundant type of meteorites are ordinary chondrites that consist of three
groups (H, L, and LL) originating from three distinct parent bodies.

Classically, the terrestrial age of meteorites is obtained from the study of cosmogenic
nuclide 14C or 36Cl, depending of the age range. However, this requires complex chemical
preparation of samples, and the use of an accelerator mass spectrometer. On the other
hand, the weathering of meteorites during their stay on Earth may be a good proxy to their
terrestrial age. In particular, the transformation of primary metallic minerals (mainly kamacite
and taenite) into paramagnetic and ferromagnetic oxides and oxyhydroxides
that are resistant to terrestrial conditions may be used as a proxy to the terrestrial age.

In this study we propose to use magnetic measurements such us magnetic
susceptibility, hysteresis properties, and Mdssbauer spectroscopy to determine weathering
state of studied meteorites. Magnetic susceptibility and hysteresis properties were measured
for more than 100 ordinary chondrites from Atacama Desert (Chile). This Desert is a choice
place for thus study because it has a high density of meteorite finds and a wide range
of terrestrial ages.

It is shown that there is correlation between magnetic susceptibility and saturation
magnetization with the weathering state. Both parameters decrease with increasing
of weathering.

The study was supported by the Russian Science Foundation (project no. 24-27-
00388, https://rscf.ru/project/24-27-00388/ )
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The Palmyride Basin presents a complex geological setting that is crucial
for hydrocarbon exploration. The Kurrachine Dolomite formation is characterized
by its lithostratigraphic features, which include a dominance of dolomitic limestone
and interbedded clay layers. These features indicate fluctuating sediment supply and energy
conditions, which are essential for understanding the potential for hydrocarbon reservoirs.

The formation is divided into three distinct lithostratigraphic members, each exhibiting
unique lithological characteristics. The presence of dolomitic facies with high secondary
porosity is particularly significant, as it enhances the potential for hydrocarbon reservoirs.
Additionally, the structural traps formed by faulting and folding within the formation create
favorable conditions for oil and gas accumulation. These lithostratigraphic features
collectively contribute to the formation's viability as a target for hydrocarbon exploration.

Variations in sediment supply and energy conditions play a critical role in shaping
the sedimentary facies within the Kurrachine Dolomite Formation. The interspersed clay
layers alongside dolomitic facies suggest periodic fluctuations influenced by changes in sea
level or climatic conditions. These fluctuations are vital for understanding the depositional
environments that contribute to the formation's hydrocarbon potential, as they affect
the distribution and characteristics of the sedimentary facies.

Tectonic activity, including faulting and folding, has significantly influenced
the lithostratigraphic development of the Kurrachine Dolomite Formation. This activity has
enhanced the secondary porosity of the dolomites, making them more favorable
as reservoirs for hydrocarbons. The interplay between tectonic forces and sedimentary
processes is crucial for identifying prospective areas for exploration, as it directly impacts
the formation's reservoir quality.

The findings from the study of the Kurrachine Dolomite Formation underscore
the importance of understanding sedimentary facies and their implications for hydrocarbon
exploration. By integrating lithostratigraphic information with structural analysis, exploration
strategies can be refined to predict the location and quality of hydrocarbon reservoirs more
effectively. A comprehensive understanding of the depositional environments and tectonic
history is essential for successful exploration in the Palmyride Basin.

This work has been supported by the Kazan Federal University Strategic Academic
Leadership Program (PRIORITY-2030).
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The dikes are a sheet of rock that form in a fractures of a pre-existing rock body. They
may be of magmatic or sedimentary origin. Most dikes are oriented vertically. The thickness
of the dikes can range from several meters to several tens of meters, while their horizontal
extent can reach several kilometers. The fractures in a dike are mainly the result
of the cooling of magma that intruded along a tensional fault in the earth's crust. When
massive dikes are fractured, they can be very permeable and may form promising sources
of water, especially where the country rock is low productivity. The high permeability dike,
together with the low permeability surrounding rock, forms a composite dike-aquifer system.
Conventional well-flow models cannot be used to analyze pumping tests in such systems.
When the well in the dike is pumped at a constant rate, three characteristic flow periods can
be distinguished: linear flow at early times, bi-linear flow at medium times, and pseudo-radial
flow at late times. The hydraulic behavior of composite dike-aquifer systems is identical
to that of single-fracture aquifer systems.

In previous work by the author, analytical models were developed to evaluate the flow
rate of vertical well with finite conductivity fracture when a well is produced at a constant
pressure. In this work we summarize these analytical models and extend their application
to composite dike-aquifer system.
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Genetic analysis of Mongolian toad Strauchbufo raddei (Strauch,
1876) from the Quaternary period in the Baikal region

Margarita A. Moshkireva'
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Paleontological material from amphibians is particularly valuable for research due
to its rarity. Amphibian species that used to inhabit the Baikal region were small and their
skeletal remains deteriorated quickly. The study material consisted of well-preserved fossils,
which are the first known representatives of the Late Cenozoic herpetofauna in the study
area. This paper for the first time presents the results of successful DNA extraction
and sequencing from fossilized remains of the Mongolian toad.

Excavation work was conducted in the Selenginsky District of the Republic of Buryatia
(latitude 51.11439°N, longitude 106.16290°E, elevation 668 m). A total of 1,471 bones
were excavated. Only a few of these could be confidently assigned to a single individual: five
vertebrae, one urostyle, one ilium, two femurs, and one tibia. After examining the diagnostic
bones, the samples were identified as belonging to the species Strauchbufo raddei.

The rock at the site is composed of loess-type formations, which suggests that
a shallow, slow-flowing river once flowed through the area. Given the large number of bones
found in a relatively small area, it is possible that the flow of the river brought individual
bones to this location, or that Mongolian toads may have spent many winters in the area,
consistent with the ecology of their modern representatives.

To determine the taxonomic classification of the fossilized remains, all DNA samples
under study were successfully extracted and amplified using a commercial kit. They were
then purified from agarose gel and prepared for sequencing. Fragments of nucleic acid
measuring 168, 422, and 700 base pairs in length were detected. In order to increase
the quantitative output of the product containing 422-bp DNA fragments, we conducted PCR
on the amplicons. We observed that primers targeting a specific region of the gene produced
reaction products measuring approximately 170 bp in length, along with ultra-short
fragments. This phenomenon can be attributed to the presence of repetitive sequences
within the target fragment. The 168- and 422-bp fragments were sequenced using
the Sanger technique. The sequences were then uploaded to the standard nucleotide BLAST
service, which automatically compared them with all available mitochondrial genome
fragments. The service identified the most closely related sequences.

Based on the results of the work, a phylogenetic tree was compiled in the MEGA 11
program. The constructed phylogenetic tree shows that the found samples belong
to the species Strauchbufo raddei, and also displays the greatest similarity with the genetic
sequences of modern representatives of the species living in Russia. This may indicate a low
level of migration of this species during the Neopleistocene.
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Chemostratigraphy of the Campanian-Maastrichtian deposits
of the Southwestern Crimea
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The Campanian-Maastrichtian deposits of Southwestern Crimea are extensively
documented in the literature. Previous investigations of this stratigraphic section have
predominantly employed paleontological methodologies, leading to significant discrepancies
in its stratigraphic classification. Furthermore, the diachronism of biotic events, coupled
with the application of diverse zonal scales, complicates interregional correlation significantly.

To refine and elucidate the stratigraphic subdivision of the Campanian-Maastrichtian
interval, we conducted a comprehensive analysis of sections located on Mount Beshkosh,
within the Chakhmakhly ravine, and along the Belbek River valley near the village of Bolshoe
Sadovoye. These sections were examined utilizing a complex approach encompassing bio-,
magneto-, and chemostratigraphy. Isotopic data pertaining to carbon and oxygen
compositions were acquired for the first time at high resolution, involving over
350 measurements of bulk samples of marine carbonates.

The 3'3C values exhibit a distinct lack of correlation with 3*20, paralleling the trends
observed in Mn/Sr and Fe/Sr ratios throughout the section. An exception is noted
within member XXVI, where a pronounced decline in 83C and &0 values coincides
with a sevenfold and fivefold increase in Mn/Sr and Fe/Sr ratios, respectively. The observed
5"C and 50 values are generally consistent with analogous measurements from Mesozoic
marine carbonates in the Tethys paleobasins, suggesting that the C- and O-isotope systems
remained largely undisturbed throughout the majority of the studied interval.

Through comparative analysis of C-isotope curves, paleomagnetic data, and biotic
events associated with nanoplankton, in conjunction with similar datasets from the Gubbio
(Italy) and Tercis (France) sections, we assume the presence of C-isotope events such
as the Epsilon event, Campanian-Maastrichtian Boundary Event (CMBE), M1-, M2+, M2-,
Middle Maastrichtian Event (MME), and K-Pg Boundary Event (KPgBE)
within the Southwestern Crimea sections. The validity of these findings may be further
substantiated following the acquisition of data regarding the distribution of planktonic
foraminifera within the studied sections.

Isotopic paleotemperatures derived from 30 using McCrea's equation range from
16 to 24 °C.

The study was supported by the Russian Science Foundation, grant no. 22-17-00091,
https://rscf.ru/project/22-17-00091/.

29


mailto:nikola-rtischev@yandex.ru
mailto:aguzhikov@yandex.ru

Lithological features of the Kolgan formation of the south-western
part of the East Orenburg arch uplift

Nuriya S. Sagdeeva
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Based on the study of core material, the lithological features of the deposits
of the Kolgan formation of the Frasnian stage in the southwestern part of the East Orenburg
arch uplift are considered. This formation is an important oil and gas play. Since picking,
almost nonintermittent prospecting and exploration works have been carried out. A large bulk
of heterogeneous material is received and processed, which complement and expand
the knowledge of the geological structure and genesis of sediments. The research
was carried out by petrographic and lithological methods. As a result, 5 lithotypes were
identified according to the ratio of carbonate and terrigenous components and structural and
textural features. It was found that the carbonate component prevailed in all the selected
lithotypes, which distinguished this formation from other similar sections, where terrigenous
rocks predominated. The presence of bioturbation of varying degrees of intensity
and the presence of tempestites is characteristic.

Sedimentation of sediments occurred under conditions of marine transgression
and the influence of storms. The transition from the tidal terrigenous plain to the lower littoral
conditions of sedimentogenesis is noted. It is shown that the existing lithofacial models
of the formation of the Kolgan formation do not explain the high lithological variability
and the predominance of the carbonate component in sediments within the southwestern
part of the East Orenburg arch uplift. In this paper, a lithofacial model is proposed that takes
into account the features of the structure and composition of terrigenous-carbonate deposits
of the Kolgan formation within the southwestern part of the East Orenburg arch uplift.
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Pennsylvanian and Permian deposits — state of the art
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The Late Palaeozoic earth was characterised by the super-continent Pangea.
This configuration caused a strong continentality. Additionally, a drastic climatic change
from an icehouse earth during Late Pennsylvanian and Early Permian via an increasingly
warm earth during middle—Late Permian into the Early Triassic super-hot house took place.
Consequently, marine incursions, caused by the glacial cycles (cyclothems), decreased
during the Early Permian and continental red beds increasingly spread out especially
in the palaeoequatorial belt of Euramerica. Because of increasingly absent marine
ingressions during the Permian, the correlation of the continental deposits with the marine
Standard Global Chronostratigraphic Scale (SGCS) by the use of marine zone-fossils
(ammonoids, conodonts, fusulinids) becomes complicated. Alternatively, radioisotopic ages
of intercalated volcanites could be a solution of this problem. Unfortunately, during late Early
Permian, volcanism decreased in the continental Euramerica. But in the Angara province
volcanism continued from the late Early Permian up to latest Permian and into the Early
Triassic.

In the Middle and Late Permian, no radioisotopic ages exist so far for Euramerica.
Newest Late Pennsylvanian and earliest Permian radioisotopic ages based on the U-Pb
CA-ID-TIMS (chemical abrasion-isotope dilution-thermal ionisation mass spectrometry)
method fit well with continental and marine biostratigraphic correlations. However, some new
high-precision U-Pb CA-ID-TIMS ages, especially from the Thuringian Forest Basin
in Germany, conflict with the biostratigraphy and other radioisotopic ages in European
basins. They are even in contrast to the climate-stratigraphy in Euramerica, particularly
to the outspread of wet and, later, dry reds beds, which, of course, only provide rough
interregional time markers. The question arises, what do these highly precise radioisotopic
ages tell us? Are they really the decisive eruption ages or do they represent (far) older
crystallisation processes in the magma chamber? In any case, we should only trust ages
(and even biostratigraphic data) that are supported by cross-correlations with data
from different independent stratigraphic methods.

But Euramerica isn't even half the story. The biotic and abiotic processes
in the continental regions of palaeoequatorial belt, represent by the Euramerican region
(Europe, North Africa, North America) are relatively well understood. But we know almost
nothing about how this interacts with climatic processes at higher latitudes. We already know
a lot about what is happening on the South Pangea in the Karoo System basins of South
Africa, supported by a high number of radioisotope ages. Processes in the northern
hemisphere, in the continental Angara biotic province, i. e. Siberia, have not yet been reliably
correlated with Euramerica. But these are crucial for a global understanding of the climate-
driven evolution of the biota. In addition, Siberian trap volcanism plays a specific role
in the Permian-Triassic transition. First new radioisotopic ages from Siberia
and biostratigraphically correlations between basins in Siberia, i.e. the Angaran province,
and the East European Platform (transitional between the Angaran and Euramerican biotic
provinces) will lead to a future much better understanding of global climatic and biotic
processes.
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The role of volcanic material in the formation of the coal seam
Novy-la of the Kharanorskoye deposit according to palynological
data
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Volcanic ash is a typical feature of coal deposits, occurring in the form of thin layers
of kaolinite that disrupt the formation of peat and alter the surrounding vegetation (Crowley
et al., 1989; Spears, 2012). The analysis of palynofacies is a valuable tool for reconstructing
paleoecology under the influence of volcanic ash, yet there is a paucity of studies
in this area. The objective of this study is to undertake a taxonomic analysis of spore-pollen
material (palynomorphs) from the Early Cretaceous deposits of Transbaikalia,
with the Kharanorskoye deposit serving as a case study.

The material used in this study was coal and tonstein samples from the Novy-1a coal
seam of the Kharanorskoye brown coal deposit. All palynological studies were conducted
in the Laboratory of Sedimentology and Evolution of the Paleobiosphere at the Institute
of Ecological and Agricultural Biology (X-BIO) of Tyumen State University in Tyumen,
in accordance with the Assarsson-Granlund method (Assarsson & Granlund, 1924).

The results are presented below. The sample taken at a distance from the tonstein
is of lesser productivity and contains Cyatheaceae sp. and bisaccate pollen of angiosperms.
The sample contains a considerable quantity of gymnosperm tracheids and amorphous
organic matter. The sample located beneath the ash layer is relatively unproductive,
comprising primarily tracheids and an unidentified phytoclast. The ash layer yielded only
single palynomorphs and cuticle fragments. The sample above the tonstein consists of coal-
ash rock, which yielded a productive palynospectrum comprising numerous Osmundaceae
sp. spores and Cyatheaceae sp., in addition to two-sac dust and gymnosperm tracheids.
The coal sample extracted from the tonstein exhibits a paucity of palynological material.
The most evident shifts in vegetation occur at the tonstein and the carbonaceous rock
stratum above it. It can thus be posited that the observed floristic sequence provides clear
evidence of the influence of ash deposition on the nature of the vegetation.

This research was funded by the Russian Science Foundation project Ne 24-27-00314
https://rscf.ru/en/project/24-27-00314/.
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Representatives of the fam. Annuliconchidae (Middle Carboniferous — Middle Permian)
include small pectinids up to 20 mm in size with sculpture in the form of commarginal large
massive concentric ribs. The unusual morphology of annuliconchids makes them easy
to identify in the field work. At present, the family includes two genera — Annuliconha Newell
and Lineaspina Waterhouse.

It was previously noted that annuliconchids are an indicator taxon for the Tethyan
paleobiogeographic superrealm (Biakov, 2015) and, therefore, a marker of warm-water
conditions. However, no studies have been conducted to study the paleobiogeographic
distribution of the family with the determination of paleolatitudes.

We have compiled a list of all localities from which annuliconchids are known, including
the first published data on annuliconchids from Shakhtau (Bashkortostan) and Rusavkino
(Moscow region). Also, using the paleolatitude.org website and literary data (Fedorenko,
Miletenko, 2002), the paleolatitudes of these locations were determined.

At present, 32 locations can be reliably recorded, from which finds of annuliconichids
are known. About 80% of them belong to the East European and North American regions.
Significantly fewer belong to the Central Asian and Tethyan regions.

As a result of the analysis, it was established for the first time: 1) Annuliconchids had
a low-latitude distribution, with the exception of several Asselian-Sakmarian representatives
found in the Polar Urals, which is slightly north of 30° paleolatitude; 2) The family
was distributed in Laurasia and microcontinents located in the Paleotethys; 3) In the Northern
Hemisphere, Annuliconchidae occupied higher latitudes than in the Southern Hemisphere
(they were not recorded south of 14° paleolatitude). A possible explanation for this
is the asymmetry of climatic zonality caused by the late Paleozoic glaciation of Gondwana
(Chumakov, 2015); 4) The distribution area of the family responded to climatic and
paleogeographic changes (closure of the Ural Strait) that occurred in the Late Paleozoic;
5) Annuliconchidae can be used as an indicator taxon for the Tethyan paleobiogeographic
superrealm and, consequently, a marker of warm-water conditions, since in the Permian
period, those basins that are below the thirtieth latitude can be considered warm-water
(Chumakov, Zharkov, 2003).
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Elena Yu. Sidorova’, Lyalya M. Sitdikova®
'Kazan Federal University, Kazan, Russia; lena353@list.ru

The work carried out over the past decades to study of the crystalline basement
of the Volga-Ural anteclise and, in particular, the North Tatar and South Tatar arches, based
on deep drilling, has significantly deepened and expanded conception of its structure and
composition. The weathering crust, which lies under the sedimentary cover, is widely
developed on the rocks of the crystalline basement. Based on the nature of occurrence
and morphological features, several types of weathering crust have been established,
the most widespread type is the areal type.

It is known that the crystalline basement within the studied territory is characterized
by a complex geological structure with strong tectonic dissection, formed by a system
of blocks, faults of various orders and lengths, in turn, such a block structure contributed
to the development of weathering processes. The degree of preservation of weathering crust
is associated with the later history of the development of the territory. In the areas of uplifts
(the central part of the arches), the weathering crust was completely or partially destroyed
as a result of erosion, preserving the lower zones of the profile or was redeposited in areas
of basement depressions.

The material composition of the weathering crust and the formation of newly formed
hypergene mineral associations, and, first of all, associations of clay minerals, are variable
and associated to a significant extent with the mineralogical and petrographic features
of the original rocks of basement. Clay minerals play a major role in the composition
of the weathering crust, and the change in their associations along the weathering profile
allows distinguishing different zones, which confirms the zonal structure and later epigenetic
changes of this formation.

Long-term studies, analysis of geological, geophysical and core material from deep
drilling allow to say that the features of the studied weathering crust are determined by the
time of its formation, climate, composition of the original rocks of the crystalline basement,
geological and tectonic position, intensive development of various weathering processes and
the action of secondary processes of change.

Studying the weathering crusts of the basement of ancient platforms provides important
information that can be used for climatic, tectonic and paleogeographic reconstructions.
In addition, deposits of various minerals can be associated with the weathering crust. Thus,
the rocks of the studied formation have increased filtration-capacity properties and signs
of oil-bearing capacity, which allows them to be classified as non-traditional reservoir zones
of big depths.
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Analysis of the influence of paleohydrodynamic conditions
on the distribution of Skolithos traces in the deposits of the Tosna
formation (Upper Cambrian-Lower Ordovician) Leningrad Region
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In the Leningrad region, along the line of the Baltic-Ladoga clint, natural outcrops
of Cambrian-Ordovician sandstones are common on the daytime surface, in the upper part
of which lies the Tosna formation, composed of obliquely and cross-bedded multi-grained
sands and sandstones with a significant admixture of detritus of linguliform brachiopods.
The formation is characterized by the presence of separate layers of sand with ichnofossils
Skolithos (Haldeman) among the layers, completely devoid of any bioturbation.

The ichnofacies Skolithos is typical for shallow-water environments with high
hydrodynamics. It usually includes the ichnogenus Skolithos, Diplocraterion, Lingulichnus,
Arenicolites, etc. In the Tosna formation, ichnofacies is represented only by Skolithos traces
(subvertical unbranched tubes of small width with massive filling), which are present in large
numbers in separate layers, underlain and overlapped by nonbioturbated layers.

During the study, the features of the distribution of Skolithos burrows along the Tosha
formation were analyzed in order to clarify the possible relationship of the presence
or absence of ichnofossils in the formation with paleohydrodynamic conditions. Since during
the transportation of sediment (sand) by a stream of water in aguatic conditions, sediment
particles are mobilized or deposited depending on their hydraulic size and flow velocity,
it is possible to make an approximate conclusion about the strength of the current at the time
of sedimentation of this layer by analyzing the granulometric composition of sand.

To achieve the objectives of the study, sand samples were taken from beds containing
Skolithos burrows, as well as beds overlapping them. Next, the granulometric composition
of sand was determined by sieving through sieves with a cell diameter of 0.1, 0.25, 0.5, 1.0,
2.0 mm to assess paleohydrodynamic conditions during sedimentation of the beds.

As a result of the conducted research, it was found that the granulation of the layers
with ichnofossils and the "dumb" layers overlapping them differs slightly, despite the fact
that the granularity of the sand of various layers with Skolithos varies quite widely in different
parts of the studied area. Thus, it was found that there was no connection between
the presence of Skolithos traces and the granulometric composition, and therefore
with the flow velocity at the time of accumulation of sand beds and the formation of burrows
by ancient organisms.
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The territory under consideration, known as Novousmanovo area, is located
in the Beterya and Turyelga river basins. Tectonically, it is confined to the junction zone
of the West Uraltau and Burzyan faults. The territory is composed of siliceous, siliceous-
clayey, carbonaceous-clayey shales of the late Devonian - early Carboniferous (D3-C1zl).
Carbonaceous deposits are strongly dislocated with the presence of zones of increased
fracturing and folded structures. Here, black shales are metamorphosed and saturated
with numerous quartz veins. The TOC content in shales ranges from 0.5 to 3.5%, which
allows them to be classified as low-carbon. The isotopic composition of carbon
013C/PDB (-23.85) — (-29.02) indicates its biogenic nature.

According to the classification diagrams, the deposits belong to the terrigenous-
carbonaceous formation of ferruginous shales, which indicates a significant proportion
of volcanic material and its minimal transport. The source of detrital material for the deposits
of the Zilair suite were igneous rocks of the basic composition, accumulated in collisional
sedimentation settings. According to the hydrolyzate module, they belong to the type of clay
silicites and siltstones, and according to the values of the aluminosilicic module —
to normoalumina rocks. Violation of the positive correlation of these modules also indicates
the presence of ferruginous volcanic material in the sediments. According to the values
of total normative alkalinity, carbonaceous shales belong to normal-alkaline rocks. It can
be concluded that the deposits of the Zilair suite were formed in shallow-water conditions.
Rare earth elements practically do not accumulate in these carbonaceous shales. According
to PAAS standardization, the content is in the range from 0.01 to 1 unit. The main minerals-
concentrators of light rare earth elements are monazite-(Ce) and rhabdophane-(Ce),
and heavy ones — xenotime-(Y).

The study was funded by the Russian Science Foundation grant No. 23-27-00265,
https://rscf.ru/en/project/23-27-00265/
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Within the Bashkir anticlinorium, carbonaceous shales are most widespread
in the Zigazino-Komarovo series of the Middle Riphean (RF,zk), where their thickness
reaches 600 meters. We studied a section 120 meters long, exposed 800 m south
of the village of Kagarmanovo along the Beloretsk — Starosubkhangulovo highway. The study
showed that it is composed of chlorite-sericite-quartz, mica-quartz, mica-feldspar-quartz
shales, quartz siltstones and sandstones, enriched to varying degrees in carbonaceous
matter. In the shales, sulfidization is very often observed from single disseminated grains
of pyrite to the formation of sulfide veins up to 1 cm thick with a sulfide content in the rocks
of up to 25-30%. According to the results of silicate analysis, the shales belong
to the terrigenous-carbonaceous formation and were formed within the coastal-marine
or shallow-water basins.

The carbonaceous substance in the shales is unevenly developed and is represented
by a finely dispersed form and in the form of layers up to 0.01 mm, elongated in the direction
of schistosity. The results of thermal analysis (Rock-Eval) of carbonaceous shales
of the Zigazino-Komarovo series showed TOC contents from 0.76 to 7.22, which allows
us to classify them as a low-carbon type. The isotopic composition of carbon
013C/PDB (-26.07) — (-30.44) indicates its biogenic nature.

We carried out cold and hot chloroform extraction of organic matter. The analysis
of the saturated hydrocarbon fraction showed that the distribution of normal alkanes
is monomodal — the peak content is located in the n-C25-27 range. At the same time,
the distribution of the values of the content of steranes C27:C28:C29 are equal
to 37%:32%:31%, respectively, which indicates a marine (sapropelic) type of organic matter.
According to the data of X-ray structural and thermographic analyses, as well as electron
microscopic observations carried out for terrigenous-carbonaceous deposits of the Zigazino-
Komarovo series, the carbonaceous substance in them corresponds to shungite.

The study was funded by the Russian Science Foundation grant No. 23-27-00265,
https://rscf.ru/en/project/23-27-00265/
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In this study, we investigated the macro- and microelement composition of six placer
nephrite from the Tsipa River, Vitim Highlands. The primary focus was on identifying
similarities and differences between the unaltered core of the pebbles and the edges
of staining to assess exogenous processes and aid in the identification of counterfeit
pebbles. Analyses were conducted using a Merlin scanning electron microscope (Carl Zeiss),
an iICAP Qc mass spectrometer (ThermoFisher Scientific) at Kazan Federal University,
and a PowDix600 powder diffractometer at TatNIPIneft, Tatneft PIJSC.

The probable primary source deposit is the Kavoktinskoe nephrite deposit, located
about 30 km upstream from the confluence of the Kavokta and Tsipa rivers.
The Kavoktinskoe deposit is classified as dolomite-type nephrite, formed at the contact zone
between dolomite and amphibolite xenoblocks within granite.

In the mineral composition of the alluvial nephrite from the Tsipa River, monoclinic
amphibole of the tremolite-actinolite series predominates The core of the alluvial nephrite
includes chlorite, diopside, phlogopite, and antigorite, whereas the edges of staining contains
chlorite, diopside, phlogopite, and magnetite. Comparing the chemical composition of placer
nephrite from the Tsipa River with that of the primary nephrite from the Kavoktinskoe deposit
confirms their genetic relationship.

This research identified diagnostic criteria for distinguishing primary and placer nephrite
of the Vitim Highlands. Primary nephrite is characterized by a broader variety of accessory
minerals and more diverse structures, whereas placer nephrite is marked by an edge
of staining, fewer accessory minerals, fine grain size, and higher alkali content. The edges
of staining contains manganese and iron hydroxides, showing a marked increase
in Fe*" content as well as elevated levels of Co and Ba.

Thus, the placer nephrite of the Vitim Highlands was studied for the first time.
The research reveals distinctive mineralogical and chemical features of the alluvial nephrite,
shaped by exogenous conditions. Diagnostic criteria for prospecting and identifying alluvial
nephrite have been established.

38


mailto:VaFSotnikova@kpfu.ru
mailto:Rafael.Sungatullin@kpfu.ru
mailto:evg-kislov@ya.ru

The Lower Famennian (Makarovo Horizon) deposits biostratigraphy
in the Ryauzyak section by conodonts, Western slope
of the Southern Urals

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

On the western slope of the Southern Urals the Makarovo Horizon (beds
with Cheiloceras, Zilimia polonica and Cyrtospirifer archiaci) characterizes the interval
of the Famennian conodont zones Upper triangularis, crepida, rhomboidea and Lower
marginifera (Stratigraphic...1993; Baryshev & Abramova 1996; Resolutions..., 2008).
The Makarovo deposits are well studied in two sections in the type locality: Kuk-Karauk
(Sikasya river) and Ryauzyak (Ryauzyak river) (Markovsky, 1936; 1937; 1948; Maslov, 1959;
Tyazheva, 1961; Kononova, 1969; Kononova, Lipina, 1971; Abramova, 1999; Artyushkova
et. al 2011; Tagarieva, Artyushkova, 2020). In the Kuk-Karauk stratotype section the horizon
is 1.1 m only. Perhaps this is involves to hiatus equivalent to the interval of the four conodont
zones Middle, Upper, Uppermost crepida n Upper rhomboidea (Tagarieva, 2020; 2024).

In the Ryauzyak section the Makarovo deposits are represented by alternated
greinstones-packstones and wackestones with a thickness of 5.45 m. They are subdivided
by author into intervals of 5 standard conodonts zones: Upper triangularis (Pa. min. minuta*
[by Spaletta et al., 2017; Becker et al., 2020]), Lower (Pa. crepida*) and Upper crepida
(Pa. gl. prima*), Lower rhomboidea (Pa. rhomboidea*) n Lower marginifera (Pa. marg.
marginifera*). The lower boundaries of the zones are determined by the FAD of index
and characteristic species. The Upper triangularis Zone are revealed in the Ryauzyak section
for the first time. Intervals of the Middle (Pa. termini*) Uppermost (Pa. glabra pectinata*)
crepida and Upper rhomboidea (Pa. gracilis gracilis*) conodonts zones are absent
in a stratigraphic sequence.

The studied conodont associations are characterized by taxonomically rich biodiversity
and includes 48 species belonging to 8 genera: Ancyrognathus, Icriodus, Nothognathella,
Palmatolepis, Pelekysgnathus, Polygnathus, Polylophodonta and Vjaloviodus. The selected
conodont complexes consist of the genus Palmatolepis taxa mainly (up to 96 %)
are the representatives of deep-water palmatolepid biofacies.

Thus, Makarovo Horizon deposits in the Ryauzyak section have a relatively complete
lithological and paleontological characteristic. Therefore, this section can be suggested
as a hypostratotype of the Makarov Horizon of the Famennian.

The work was carried out within the framework of state assignment
no. NIOKTR FMRS - 2022-0010 “Main events of the Phanerozoic: paleontology,
stratigraphy, correlation.”
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Temnospondyl amphibians from the tetrapod assemblage
of the Monastyrsky Ovrag-D locality (Middle Permian, Tatarstan)

Anton V. Uliakhin®, Valery V. Bulanov*
'Borissiak Paleontological Institute, Moscow, Russia; avu90@mail.ru

During fieldwork in 2008-2019, the remains of small temnospondyl amphibians
were discovered at the Monastyrsky Ovrag-D locality of the Middle Permian terrestrial
vertebrate fauna. Preliminary analysis of isolated and skeletal remains showed the presence
of taxa typical of the Isheevo tetrapod assemblage, such as Tryphosuchinae (20 specimens)
and atypical Dvinosauria (3 specimens), known from the later Sundyr tetrapod assemblage
(Golubev, Bulanov, 2018).

One of the most complete finds is a disarticulated incomplete skeleton belonging
to a juvenile individual. The remains are represented by a partially macerated skull length
50 mm and mandibular fragments, as well as elements of the shoulder girdle belonging
to Tryphosuchinae. Also known a shortened vomer with a fairly large foramen nervus
palatinus anteruis, having an additional row of 3 small teeth at the edge of the choana
and 1 tooth at the sutural edge, similar in morphology to Tryphosuchinae. Isolated teeth
complicated by a bilateral carina are known from the locality. Presence of the carina is typical
for teeth of Dissorophidae (Rinehart, Lucas, 2013), as well as Melosauridae.
From the postcranial elements, humerus with pronounced torsion, the presence
of a developed tubercle for musculus latissimus dorsi, expanded entepicondyle and a short
diaphysis is similar to Tryphosuchinae.

The discovery of a supratemporale with a radial dermal bone sculpture
(Bulanov, 2010), a well-developed infraorbital groove in the center of ossification was
unexpected. This bone is comparable with similar elements of neotenic and completely
aquatic Dvinosauria from later Sundyr, Sokolki and Vyazniki tetrapod assemblage (Sennikov,
Golubev, 2017). A vomer was also found of Dvinosaurian structure with teeth
of the intercanine and parachoanal rows. Pterygoideum is similar to Dvinosauria
in topography and the degree of development of the shagreen field along the medial edge
of the interpterygoid fenestra, a strongly elongated processus internus and a strong
curvature of the surface of the fossa articularis.

An important feature of the temnospondyls of Monastyrsky Ovrag-D locality
is the predominance of individuals of the small size class, for which large-sized forms are
known. So Tryphosuchinae have the length of the skull 50-160 mm, at maximum known
length more 300 mm. For Dvinosauria — 50-70 mm at maximum known length 130 mm
of the most ancient adult Dvinosaurus gubini (Uliakhin, Golubev, 2024).

Thus, in the Monastyrsky Ovrag-D locality, a established previously unknown
temnospondyl association with transitional features from the Urzhumian to the Severodvinian
time. The presence of exclusively juvenile individuals was established. Small-sized remains
of Tryphosuchinae make it possible for the first time to characterize their juvenile phase.
In addition, the question was raised of the possible use of temnospondyl teeth for taxonomic
determination at the family rank on the presence of additional elements of sculpture
and a new look at the paleoecology of animals.

This study was supported by the Russian Science Foundation, grant no. 23-24-00074
(https://rscf.ru/project/23-24-00074/).
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Comprehensive Study of Holocene Sediments in Lake Kandrykul
(Republic of Bashkortostan)

Anastasia R. Yusupova®, Nuriia G. Nurgalieva®, Dilyara M. Kuzina®, H-Ch. Li?
'Kazan Federal University, Kazan, Russia, yusupovaanast095@gmail.com
“National Taiwan University, Taipei City, Taiwan

Comprehensive analysis of long sediment cores extracted from small modern lakes like
Lake Kandrykul reveals patterns in lake sedimentation during the Late Quaternary,
determined by both regional and global climatic events.

Lake Kandrykul is situated within the Bugulminsko-Belebeyevskaya Upland.
Its morphometry is influenced by karst erosion, neotectonic activity, and climate fluctuations.

This study presents the first comprehensive analysis of a long sediment core (over
5 m) from Lake Kandrykul, including radiometric dating, sedimentological analysis
(granulometric analysis, X-ray diffraction, scanning electron microscopy), and geochemical
investigation (X-ray fluorescence).

The studied sediments were found to be approximately 8,000 years old.

The grain size distribution of the sediments is dominated by the silt fraction,
with a mean median grain size of 0.0151 mm.

The mineral composition of the sediments is characterized by a predominance
(up to 76%) of allogenic minerals (quartz, feldspar, clay minerals). Authigenic minerals
include pyrite, calcite, dolomite, aragonite, and gypsum.

A difference in the content of lithophile elements (magnesium and manganese) was
observed in the bottom sediments of Lake Kandrykul compared to the chemical composition
of sediments from lakes in the Southern and Middle Urals. High calcium and magnesium
content in Lake Kandrykul sediments correlates with the presence of authigenic carbonate
and sulfate mineral crystals.

Variations in mineral and geochemical proxies of the allogenic to authigenic component
ratio reflect Holocene climate periodicity, with notable arid intervals around 6000-5100
and 2000-1000 years before present.

This work was supported by the Russian Science Foundation grant No. 22-47-08001.
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Do megaspores of Otynisporites have a stratigraphic value
for the correlation of Permian-Triassic deposits?

Natalia E. Zavialova®, Eugeny V. Karasev'?, Elke Schneebeli®, Wenben Li*
'Borissiak Paleontological Institute, Russian Academy of Sciences, Moscow, Russia, zavial@mail.ru
’Kazan (Volga region) Federal University, Kazan, Russia

3Universitat Zirrich, Zirich, Switzerland

4Nanjing Institute of Geology and Palaeontology, Chinese Academy of Sciences, Nanjing, China

Dispersed megaspores of the genus Otynisporites (Fuglewicz) Karasev et Turnhau,
2015 have been known to scientists since 1977, when Richard Fuglewicz (1977) published
a study of megaspore assemblages from Upper Permian and Lower Triassic sediments
of the Baltic Formation in the Polish part of the Central European Basin system (CEBS).

Fuglewicz (1980) defined the zone of O. eotriassicus in the Polish part of the CEBs.
The zone was introduced after analysing the distribution of dispersed megaspore
assemblages from five boreholes in the Fore-Sudetic Monocline and is best represented
in Otyn IG 1 borehole in the depth interval 793.0-956.0 m. The base of the zone is defined
by the first occurrence of O. eotriassicus. Ostracods, phyllopods, and hystrichospheres were
also found in this interval (Mojski et al., 1986). The age of the zone ranges from the latest
Changhsingian to the earliest Olenekian (Foster and Afonin, 2005; Kozur, 1998; Looy, 2000;
Twitchett et al., 2001; Marcinkiewicz et al., 2014).

Dispersed megaspores of  Otynisporites  eotriassicus, O. tuberculatus,
and O. maculosus from the latest Changhsingian—early Induan of the Moscow Basin
of Russia, O. eotriassicus from the Induan of the Kap Stosch subbasin of East Greenland,
and O.? tarimensis, and Otynisporites? sp. from the Middle Triassic of the Tarim Basin
of China were studied using light, scanning and transmission electron microscopy.
Megaspores of Otynisporites? sp. and O.? tarimensis differ from the other studied
megaspores and were produced by a different heterosporous lycopsid than megaspores
of the other species and should be excluded from the genus.

The geographic distribution shows that Otynisporites-producing plants grew under
a moderately warm climate, in the middle latitudes. Our analysis of morphology, stratigraphic
and geographic ranges of earlier reports of Otynisporites show that confirmed findings
are confined to the latest Changhsingian—Induan, with O. tuberculatus and O. maculosus
sharing the same stratigraphic range as O. eotriassicus. Megaspores reported from younger
deposits most probably do not belong to Otynisporites (Li et al., 2021), as our morphological
analysis shows, and, therefore, the stratigraphic range of O. eotriassicus remain narrow.
In addition, as O. tuberculatus and O. maculosus occur in deposits of the same age as
O. eotriassicus, they are potentially useful as stratigraphic markers.

The study was supported by RFBR, #19-04-00498 for NZ, the subsidy allocated
to Kazan Federal University for the state assignment project Ne FZSM-2023-0023 in the
sphere of scientific activities for EK, and Swiss NSF project 20021-135446/1 for ES.
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Clarification of synonymy for Early Triassic species Euestheria
gutta (Lutkevich, 1938)

Veronika V. Zharinova'?
'Kazan Federal University, Kazan, Russia; vevzharinova@Kkpfu.ru
“Branch of Kazan Federal University in the City of Jizzakh, Jizzakh, Republic of Uzbekistan

Revision of the taxonomic composition of Euestheria gutta (Lutkevich, 1938) was
previously carried out by german scientists H. Kotzur and G. Seidel. They described
the species E. gutta (Lutkevich, 1938) in detail and gave a list of synonyms for this species
consisting of 17 names. However, the paper's description of the species E. gutta (Lutkevich,
1938) has poorly quantitative characteristics. The authors indicated the length, height
of the studied valves and the number of growth lines. Other parameters were not available.

The author studied the holotype of the species E. gutta (Lutkevich, 1938), established
by E.M. Lutkevich. It is stored in the Central Geological Research Museum in St. Petersburg.
The number of the collection where the holotype is stored is 5087.

The holotype comes from the Lower Triassic deposits of the Tsilma River basin.
The holotype is represented by a well-preserved right valve. The shell substance is good
preserved. The growth lines are well visible. The umbo is well defined.

Some Early Triassic conchostracan species from the collection of N.I. Novozhilov,
including holotypes, were additionally studied.

Specimens of Cyclotunguzites gutta (Lutkevich, 1938) (col. no. 1421/6), Pseudestheria
kashirtzevi Novojilov, 1959 (col. no. 1421/7, 1421/18), and Notocrypta begitchevi Novojilov,
1958 (col. no. 1421/9) come from Lower Triassic sediments of the Tikhvinskoye section
(the Volga River basin). These specimens are well preserved.. Ornamentation is visible
in specimens no. 1421/7 and no. 1421/9.

The holotype of Pseudestheria putjatensis Novojilov, 1959 (col. no. 870/3) comes
from the Lower Triassic deposits of Putyatino section (the Vyatka River basin). The holotype
has well preservation. The shell substance is partially preserved. Ornamentation
is not visible.

The holotypes of eight species come from the Lower Triassic deposits of the Aldan
River Basin (Yakutia): Pseudestheria kashirtzevi Novoijilov, 1959 (col. no. 828/1), Ps. sibirica
Novojilov, 1959 (col. no. 828/2), Ps. tumaryana Novojilov, 1959 (col. no. 828/3),
Loxomicroglypta balbukensis Novojilov, 1959 (col. no. 828/5), Ps. pliciferina Novojilov, 1959
(col. no. 828/7), Sphaerestheria aldanensis Novojilov, 1959 (col. no. 828/8), Concherisma
jacuticum Novojilov, 1959 (col. no. 828/9), Lioestheria angularis Novojilov, 1959
(col. no. 828/10). The location is on the left bank of the Balbuk River, 18 km above the mouth
of the river. The holotypes are poorly preserved, and the paratypes are not preserved.
The shell substance is not preserved on most of the valves. Ornamentation is not visible.
The outline of the valves is unclear. The growth lines are poorly visible and only near
the anterior-ventral margin. The umbo is poorly defined. The original description of the
holotypes contains only sketches of the holotype valves without photographs.

The results of N.I. Novozhilov’s collection studies showed that the shape of the valve,
the size of the larval valves and the dorsal margin are similar in all specimens.
The specimens studied are one species. These specimens belong to the same species.
The morphological outlines of the preserved samples are similar to morphological outlines
of the species E. gutta (Lutkevich, 1938).
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According to literary data, the species E. gutta (Lutkevich, 1938) has a small pitted
and reticulated ornamentation.

The ornamentation of the species N. begitchevi Novojilov, 1958 is simple pitted,
and covers the entire shell. The ornamentation of the species Ps. kashirtzevi Novojilov, 1959
is preserved only on the larval valves, near the umbo. It is represented by a simple
reticulated type.

The results of the revision showed that 26 conchostracan name species should
be included in the list of synonyms for the species Euestheria gutta (Lutkevich, 1938),
because they have outlines and morphological descriptions similar to this species.

This work was funded by the subsidy allocated to Kazan Federal University
for the state assignment project Ne FZSM-2023-0023 in the sphere of scientific activities.
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Carbon isotope composition of Late Viséan - Serpukhovian
conodonts from the Polotnyanyi Zavod section (Moscow Basin)

Andrey V. Zhuravlev
Institute  of Geology FRC Komi SC UB RAS, Syktyvkar, Russia;
micropalaeontology@gmail.com

The Polotnyanyi Zavod section represents a key section of the upper Viséan-
Serpukhovian interval of the Moscow Basin. The section was situated within a limestone
quarry and encompassed the upper Aleksian-Steshevian stratigraphic interval. The quarry
has since been recultivated, resulting in the loss of the section. This study is based
on material collected by the author in 2005 as part of the geological mapping project.

The stratigraphic framework is composed of data on conodonts, foraminifers, and main
unconformities. The base of the Mikhailovian is marked by the signs of the Malinovka
Unconformity, which occurs just below the first occurrence of foraminifers Eostaffella ikensis.
The base of the Venevian corresponds to the surface of the Kholm Unconformity. The base
of the Tarusian is marked by the first occurrence of conodonts Gnathodus girtyi intermedius,
which occurs just above the level of the Barsuki Unconformity. The first occurrence
of conodonts Lochriea ziegleri is documented in the middle part of the Tarusian
in this section. The Steshevian is characterised by the predominance of clayey deposits.

The prevalence of shallow-water facies with numerous unconformities presents
a challenge to the biostratigraphic correlation of the Viséan-Serpukhovian deposits
of the Moscow Basin with the offshore successions of the Urals and the Tethys Ocean realm.
The variations in the carbon isotope composition of conodonts (8'*Ccon) represent
a promising tool for the regional and inter-regional correlation.

The 3"*Ccon was examined in the 13 samples (15 conodont elements). The precision
of the 8"Ccon value is +0.15%0. The measured values are reported relative to the VPDB
(Vienna Pee Dee Belemnite) standard. The mean values of &Ccon are distributed
as follows: the upper part of the Aleksian -26.8%o; the Mikhailovian -26.8%o; the Venevian -
29.2%o; the Tarusian -27.7%o; the Steshevian -27.6%o.

The lowest values in the Venevian, preceded by the Barsuki Unconformity, indicate
the Viséan\Serpukhovian boundary interval in both the Polotnyanyi Zavod succession
and the northern Cis-Urals successions (the Izyayu River and the Kamenka River sections).
This negative shift in 5*Ccon provides reliable correlation of the boundary in various facies.

This shift may be attributed to a decline in primary bioproductivity and onset of global
crisis in the marine ecosystems (Serpukhovian Biocrisis). In general, a decrease in 5**Ccon
may be caused by shortening of the food chains, enhancing of C-isotope fractioning
by phytoplankton, and a decline in the 5*3C of atmospheric CO..

45


mailto:micropalaeontology@gmail.com

LunuHpgpunyeckue crtpomaTtonopovgen U3 OEBOHCKUX OTNOXEHUMU
TumaHo-CeBepoypanbckoro naneob6accemHa

AHTponosa E.B.
nr oL Komn HL YpO PAH, CeikTbiBkap, Poccus; antropova@geo.komisc.ru

OO6blyHO rpynna CTpOMaTonopouaen, XapaKTepU3yrLMXCa  LUMAMHAPUYECKMMN
LeHocTeymamun, puCTynspHbIMUM acTpopmn3aMn U BE3UKYNSIPHbIMW sYerkaMy no nepudepum
CKEeneTHOM MOCTPOMKM obbeanHAeTCca nog HasBaHnem «amdunopbl». OgHaKO 4YacTto 3Tu
HaxXO4KW Ha camMOM Aefne OTHOCATCA He TONbKO Kk pogy Amhipora, HO U JOBOMbHO GONbLLIOK
rpynne pogoB cTpomaronopovaen cybuunuHgpuyeckon mopdonorun. Copepxawme
MX NOpoAbl Ha3bIiBalOT «aMPUNOPOBLIMU» YCIOBHO. B LLEeNomM LeHoCTeyMbl LUIMHOPUYECKON
dopMbl MMET TeHOeHUMo 00pas3oBbiBaTb OonblUME CKOMMEHUS, Hepeako SBNSSCb
nopofoo6pasyWmMmn 1 cnaras MHOTOMETPOBbIE TOMLWM M3BECTHSKOB, NULLEHHbIe APYruX
doccmnun.

[leBoHCKMe «amdumnoposbie N3BECTHSAKN» pacnpoCTpaHeHbl nnaHeTapHo.
Kak npaBuno, 310 TeMHble CroucTble KapboHaTHble nopoAbl C GonblMM codepXaHuem
TOHKUX Tpybouek (40 5 MM) pa3HOOPUEHTUPOBAHHLIX LIEHOCTEYMOB CTpomaTtonopovgen 6es
crnepnoB NpuKpenneHus K cybcrpary.

B peBoHe Ypana u TumaHa QUKCUPYIOTCA HECKOSbKO cTpaTurpaduyecknx ypoBHeM
pacnpocTpaHeHns nogobHbIX Nopos OT aMca M A0 dpaHa BKNouMTeNbHO. Mo pesynbTatam
nccneaoBaHUn N aHanm3y HaKoMMeHHbIX AaHHbIX MOXHO BblAeNUTb criefyowmne 30HbI:

1. Stellopora spica Bogoyavl., S. similis Bogoyavl., S.plena Bogoyavl.— kOMBEHCKUI
1 BMICKMIA TOPM3OHTLI aMca (K.3. serotinus, patulus);

2. Amphipora ramosiensis Bogoyavl., A. regularis Less., Stachyodes singularis Yavor.,
S. nadotaensis Bogoyavl. — 4YecnaBckMiA M NaLIMACKUA TOPU3OHTbI xmBeTa (K.3. varcus,
ansatus, hermanni);

3. Novitella tschussovensis (Yavor.) — MEHOBIMCKUIA U aCKbIHCKUA FOPU3OHTHLI dhpaHa
(k.3. jamieae, rhenana, linguiformes).

MpucytctBMe 9TMX BMOOB Takke YCTaAHOBMEHO B npedenax  YpanbCKoro

naneobaccenHa n 3anagHo-Cubupckonm nnutbl. Takum obpasom, onpegeneHve
TaKCOHOMUYECKOro cocTaBa «amdunop» UMeET 3HaYeHne AN BHYTPU- U MeXPEernoHarnbHbIX
Koppensauun.

«AMdUNOpPOBLIE» CKOMJEHNHA, KpOMe cTpaTurpadomnyeckon, HECYT HE MEHee BaXKHYIo
MHpopMaumio 0 xapakTepe naneobaccenmHoB: kak NpaBuIio, CTpoMaTonpouaen ABMSTCA
obutatensamMn MenkoBOAHbIX 4acTen wenbga. [lossneHve uMnNUHapudecknx ¢opm
MPUYPOYEHO K CKMOHAaM OPraHOreHHbIX MOCTPOEK, Hepeako HakomreHne o6OMKOB
npoucxoamT 'y WX OCHOBaHuW. Takue M3BETCHAKA MOryT KOCBEHHO YyKasblBaTb
Ha CyLleCTBOBaHWE OpraHoreHHon nocTponku. Kpome TOro, crpomaronopovagen Boobuue
n amcunopmabl B 4YacCTHOCTM HECYT AOMOMHUTENbHYI0 WH(OPMALMIO, MO3BOMAOLLYIO
KOHKPETM3MpPOBaTb floKasnbHble NaneoobCTaHOBKM Naneo30ncknx 6accenHoB N Nx YacTen.

He ucknoyeHo, 4yto B Byayuiem B cTpaturpadpMuecknx cxemax ¢ ydeTom daumanbHbIX
0COBeHHOCTEN, AaHHbIE MO «aM(UNOPOBLIM N3BECTHAKAM» HaNQYT CBOE MECTO.
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O nepBon Haxogke auckopauxtucgopmHon (Osteichthyes:
Discordichthyiformes) pbi6bl B Ka3aHCKMX OTNOXEHUAX YAMYPTUM

BaxeHoB C.M.%, Bakaes A.C.%3*4

'Y AMypTCKMit rocyaapcTBEHHbIN YHUBEpcuTET, VkeBck, Poccust; bazhenov.stanislav34@yandex.ru
’[ManeoHTONOrMYecKui nHctutyT PAH, MockBa, Poccus;

*KasaHckuit penepanbHbIit yHuBepcuTeT, KasaHb, Poccus

4CalvlapKaH,U,CKM|7| rocygapCTBEHHbIN  yHuBepcuTeT umeHn Lapoda Pawwnposa, CamapkaHg,
Y36ekncTaH

Paspes Cwupgoposbl [lopbl  (Yomyptckas Pecnybnuka) — ogumH u3  Haumbonee
HACbILWEHHbIX OKaMeHenoctaMmn B YAMypTuW, rae BOonb npasoro 6epera pekn Kama
BbIXOAAT Ha AHEBHYIO NMOBEPXHOCTb OTMOXEHUSA BEPXHEW 4acTu KasaHCKoro apyca (Bulanov
et al., 2022; ®apanoHoBa, 2024).

Hanbonee u13BECTHbIM MECTOHAXOXOEHNMEM B paspes3e SBnATCA COOGCTBEHHO
Cunpoposbl ['opbl. OHO ObIno oTkpbITOo E.W. YnaHoBbIM npu reonormyeckon cbémke B 70-x
rogax npownoro Beka. B nuH3ebasanbHOro KoHrmomepara, BbIXOASALWEW Ha [OHEBHYIO
NOBEPXHOCTb y ype3a BoAbl, 6binv obHapyXeHbl U onucaHbl parMeHT f1eBON BETBU HUXKHEWN
YEencTn TeMHocnoHAUNbHOM amMdunbum Melosaurus sp.; MHOXECTBO KOCTEW KpYMHOW
XuwHon roproHonun Kamagorgon ulanovi (B T. 4. ronotun) (TaTtapuHos, 1999);
BEpPXHeYentocTHaa KocTb OonosaspougHon napapentunum Belebey shumovi (ronotun)
(Bulanov et al., 2022); dbparmMeHT 4entoCTHOM KOCTU Ka3enaHoro nenukosaespa Ennatosaurus
Sp.; @ TaK )Xe MHOXeCTBO (pparMeHTa KOCTeun TeTpanoa.

B 2014 rogy Hamu ©Obina oTkpbiTa uxtnogayHa Cupgoposbix [op. Octatku pbid
NpUypoYeHbl K TOHKOMY (MeHee 0,1 M) Cnok rfMHUCTOrO M3BECTHSAKa (MeCTOHaxoXaeHue
Cwunpoposbl [opbI-2), 3aneratowemMmy B 7 M Hag TONWEN necyaHnka, B KOTOPOM OBGHapyKeHbl
MHOroYMcrieHHble KocTtu TeTpanog. Bcero 6bino cobpaHo n udyvyeHo 1034 yewyu. Hamum
Obinn onpegeneHbl nyyenepble pbibbl: Eurynotoides costatus, Kazanichthys viatkensis,
Kargalichthys efremovi, Platysomus biarmicus. Hanbonee MHOrouMcneHHbl OCTaTKK
HekpynHoro anbrodpara Eurynotoides costatus. Bce nepeyncrneHHble Bblle TaKCOHbI
XapakTeHbl 4Nsi BEPXHEKA3aHCKOro noabsapyca.

Hanbonee nHtepecHon okasanack Haxogka (2024 r) yewywu Discordichthys cf. spinifer,
npegctasutena otpsga Discordichthyiformes. 910 Hanbonee 6GasanbHasa rpynna cpegu
nepmckmx Osteichthyes, koTopas [OEMOHCTPUPYET MHOXECTBO KpaWHe apXxan4HblX
NPU3HAKOB, HE XapaKTEepPHbIX ANA aKTUHONTEPUIMI: OTCYTCTBME TMNEPMUHEPAnM30BaHHbIX
TKaHen (dManu wunu 3Hamernovga) Ha ofoHTodax; 3Be3foobpasHble OAOHTOAbI, TPeEBHM
KOTOPbIX OCIOXHEHbI 3y6unkamn; pasButne AeHTEOHOB B OQOHTOAAX; CTPOEHME BOCXOAALLNX
kaHanoe u T1.0. (bakaeB, 2021). DBOMbWWHCTBO 3TUX NPU3HAKOB XapaKTepHbI
ana  cunypuncknx  6asanbHbix  Osteichthyes, Takmx, kak Lophosteus superbus
(Jerve et al.,, 2016). Takum obpasom, ans nepmu Discordichthyiformes ©binn kpanHe
apxan4HbliMun pbl6amu, KOTOPbIX MOXHO Ha3BaTb «XKMBbIMU UCKOMAEMbIMMNY.

PaHee octatkm Discordichthyiformes BcTpeyanmcb TOMbKO B YPXKYMCKUX,
CEeBEepOOBMHCKNX N BATCKUX OTNOXeHMsAX, U obHapyxeHue Tunosoro poga Discordichthys
B Ka3aHCKMX OTMOXEHUAX CYLIeCTBEHHO paclumpseT cTpaTturpadunyveckun avanasoH
pacnpocTpaHeHUsa AaHHOIo 3TUX YHUKanNbHbIX pbl6.
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Mukpodauum TynbCKUX OTNOXEHUN (HUXKHUN KapO6oH) KOro-Boctoka
BocTo4yHo-EBponeuckon nnatcgpopmbl n KOXxxHoro Ypana

Bawneikoea E.10.%, MopoxaHuHa E.H.', Kynaruna E.N.1
"MHcTUTyT reonormn Yoprmckoro peepanbHOro MCCnenoBaTenbCkoro LeHTpa Poccuiickoii akagemim
Hayk, Ydpa, Poccng; duss 06@mail.ru

PaccmoTpeHbl  Mukpodhaumm  kapOOHATHBLIX  OTIIOXKEHWMMA  TYNbCKOTO  FOPU3OHTA
BU3ENCKOro sipyca HwxHero kapboHa ckBaxuHbl 106 «[lMpegypanbckas» [Mpegypanbckoro
npornba, ckBaxxumHbl 106 «OkTabpbCcKkasa» toro-eoctoka BoctouHo-EBponerickon nnatdopmel,
paspesa Cukasa 2 lOxHoro Ypana. MaTtepuanom Ans aHanusa MOCNyXWnn Komnnekumm
wnngos OO0 «lasnpomdobbivaOpeHbypr», My3est reofiormm M MNOMe3HbIX UCKoNaemblX
Pecnybnukn BawkopTtoctaH (r. Yda). NMpn MUKpOONMCaHUM W3BECTHSAKOB WCMOSib30BaHa
knaccudukauma P. JaHema (1962), metoamka E. dniorensa (2010). Ha ocHoBe TeKCTypHO-
CTPYKTYPHBbIX OCOBEHHOCTEN M3BECTHSKOB U cocTaBa payHUCTUYECKMX OCTaTKOB TYMbCKUX
OTNOXEHUA B W3YyYeHHbIX paspesax BblAerfieHbl OCHOBHble MUKpOdauMM U BbISIBMEHbI
YCrOBMS OCaOKOHAKOMMEHNA Ha OTKpbIToM wernbde. Paspe3 ckB. 106 «Okrabpbckasy
npeacraBneH YeTblpbMS MUKpodaunamu: MakCTOYyH MenkobnoknacToBbIv
dopammHnhepoBO-BOOOPOCIEBLIA  COPTUPOBAHHbLIN; NakCTOyH  TOHKOBWMOKNACTOBbIN
dopaMmnHnepoBO-BOAOPOCHEBLIN € cybnapannienbHO OPUEHTUPOBKOW  YANMMHEHHbIX
¢dparMeHTOB; BaKCTOYH TOHKOMENOWAHbIA; BaKCTOYH-MAKCTOYH TOHKonenouaHoln. Paspes
ckBaxuHbl 106 «[Mpegypanbckasi» NpeacTaBneH LWeCTbld MUKpOaUUAMWU: BaKCTOYH-
MaKCTOyH TOHKOOMOKMACTOBbINA; MAKCTOYH MENKoOMOKNacTOBLIN, MNakCTOyH-6addncToyH
MEeNKOOMOKNaCcTOBbIN NENONAHbBIN; AONTOMUT MESNTKOKPUCTANIIMYECKUIA OQHOPOLHbIN; NAKCTOYH
cpeaHe-Menko3epHUCTbIM  NenonaHOo-BUMOKNacTOBbIN; MAKCTOYH NenovaHO-6MoKNacToBbIN,
OpPUEHTMPOBaHHbLIN No croucTocTu. [ng paspesa Cukasa 2 onpegeneHo nsaTb MUKpodauni:
MaKCTOYH B1OoKNacToOBO-KPUHOUOHbIN; NaKCTOYHbI-FPENHCTOYH OuoknacToBo-
dopammHnpepoBbIn; NakCTOYH nonmMbnoknacToBbIN; rPENHCTOYH nenovgHo-
dopaMnHNEepPOoBLIN; rPENHCTOYH BroknacToBo-dopaMnHNGEpPOBLIN.

O6cTaHOBKM OCaaKOHAKOMMEHUSA TyNbCKOro BpeMeHun B ckBaxunHe 106 «Oktabpbckaa»
n cksaxmHe 106 «[penypanbckas» COOTBETCTBYIOT OTKPbITOMY TUXOBOAHOMY LUenbdy
C OencTBMEM [OHHbIX TedeHuin. [locnegoBaTenbHOCTb MuKpodaumii B paspese Cukasa
2 yKkasblBaeT Ha 4yepegoBaHME OTIIOKEHUW TEYEHUA W BOSIHEHUW B Hadvane TyJbCKOro
BpEMeHW, a Takke nocteneHHoe obmeneHne wu obpa3oBaHMe YCMOBUM OTMenu
MENKOBOOHOrO LWenbga K ero KoHLy.
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CoobuwecTtBa AeBOHCKUX MO3BOHOYHbLIX U3 LUIEMCKOro paspesa
CpepgHero TumaHa

BesHocos M.A.%2, MuHckuin B.H.2

1I/1HCT|/|TyT reonorun ®ML, Komn HL, YpO PAH, CrikTbiBKap, Poccus; paleofisher@mail.ru
KasaHcKuii (MpwuBommkcknin) PepepanbHbI YHBepcuteT, KasaHb, Poccus
*CaHkT-MeTepByprekuil rocyapcTBeHHbIN yHuBepeuTeT, CaHkT-MeTepbypr, Poccus

Mwmetowmecs B nutepatype cBeAeHMs No eBOHCKMM MO3BOHOYHbIM CpegHero TumaHa
(lvanov, LukSevigs, 1996, Esin et al., 2000, 'muHckuin, NBaHoB, 2014 1 op.) oCHOBbLIBAKOTCA
npenMyLLeCTBEHHO Ha MaTepuane 13 paspesa, BCKpbiBatoLlerocs rno p. MNMevopckon MNuxme.
MwkeMckun paspes, B CPaBHEHUW C PaCMONOXEHHbIM CeBepHee uunemMckum, obHaxaeTtcs
Ha OTHOCMTENbHO HEeObOMbWOM Yy4yacTke, CrOXeH 06onee MOPUCTLIMU  OTIOXKEHUSIMU
W OTNMYyaeTcs nydlen M3YYEeHHOCTbH. HecMmoTpa Ha [aBHIO W3BECTHOCTb [EBOHCKUX
MO3BOHOYHbIX U3 Lunemckoro paspesa (Rohon, 1899; O6pyyeB, Mapk-Kypuk, 1965 n gp.),
Hasperna HeobXoAMMOCTb UX PEBU3NUN C Y4eTOM CTapbiX M HOBbIX cbopoB. B goknage
NPUBOAATCA OaHHble O TaKCOHOMWYECKOM COCTaBe MO3BOHOYHLIX M3 OEBOHCKOro paspesa
p. Uunbmbl, a Takke WX BepTMKaNbHOM W MMowagHoM pacnpocTpaHeHun. Bcero
M3 uMHTepBana, OrpaHM4YeHHOro BaSsiICOBCKOM — KPauMnonbCKOM CBUTaMW, HaMU OTMEYEHO
G6onee 40 TaAKCOHOB MO3BOHOYHbLIX, MPEeACTaBMNEeHHbIX 6ecYentoCTHbIMKY, akaHTodamu,
NNacTUHOKOXUMK, NonacTenepbiMn, NydenepbiMn pbibamv 1M, BO3MOXHO, MPUMUTUBHBLIM
TeTpanoaom.

YcTaHoBneHo, 4To coobliectBa M3 OOHOBO3PACTHbLIX OTNOXEHMI, BCKPbIBAOLLMXCSA
B BEpPXHEM U cpegHem TeyeHun p. Lnnbmbl, cywecTtBeHHO pasnuyaloTcs mexagy cobon.
B 3anagHomn yactu n3ydeHHoOW TeppuTopumn B TeHeHne NOo3JHero XumBeTa — paHHero gpaHa
COXPaHANUCh NPENMYLLIECTBEHHO 03epHO-NaryHHble ob6ctaHoBkn. OTHOCUMTENBHAsA N30NALUS
OaHHon 4actm OacceriHa W, BO3MOXHO, crabas kopmoBas 6asa obycnaBnuBanun pesko
BblpaXXeHHY0 06eAHEeHHOCTb TaKCOHOMMYECKOro coctaBa obuTaBllen 34eCb UXTUOdAyHBbI.
B BocTO4YHOM HanpaBneHun pasHoobpasne OAHOBO3PAaCTHbLIX COOOLIECTB 3HAYUTESbHO
Bo3pacTtaer. B nosgHeTMmaHckoe Bpemsi 3Ty 4acTb 0OaccerMHa Hacensana ofHa
n3 boratenwmnx dayH Ha Bcem TumaHe. CpaBHeEHMe AEeBOHCKUX nxTnokomnekcos CpeaHero
TumaHa c gpyrMmu  perMoHamu noaTrBepXgaeT WX NpuHagnexHocTb K Bantuinckon
naneosooreorpaduyeckon nposuHuuu (Lebedev et al., 2010).

OTtmeueHO cTpaturpadmyeckoe 3HayeHMe BCTPEYEHHbIX B W3YYEHHOM pa3spese
KOMMIIEKCOB MO3BOHOYHbIX. Hambonbluytd LEHHOCTb Ccpeau HUX And  pacyiieHeHust
WU Koppenauum paspesoB WMMEKT MNCaMMOCTEMAHbIE reTepocTpaku, a Takke aHTuapxu.
Xapaktep pacnpocTpaHeHUs ux OCTaTKOB B LIMNIEMCKOM paspese Nno3BongeT yTOYHUTb CXeMy
conocTaBneHnsa pasHodaumanbHbIX paspe3oB CEBEPHOM W HOXKHOW 4YacTen pernoHa.
B uenom, nonyyeHHble pe3ynbTaThl CYLLECTBEHHO [AOMOJSHAKT CBEAEHWA O KOMMfeKcax
AEBOHCKUX NO3BOHOYHbIX CpegHero TumaHa.

49


mailto:paleofisher@mail.ru

NMepmckue TeTpanoabl Yamyptckon Pecnybnunku

Bopucos W.6.>?, Bakaes A.C.>*°

1YﬂMypTCKVIl7I rocygapCTBEHHbIN yHUBepcuUTeT, Vbxesck, Poccus; bvana74@gmail.com
2HaU,I/IOHaJ'IbHOFO My3es YamypTckon Pecny6nvkn nmenn Kysebas Mepaa, Vxesck, Poccus
*ManeoHToNOrMYeCKUM nHctutyT PAH, Mockea, Poccus;

*KasaHckuii denepanbHbeli yHuBepcuTeT, KaszaHb, Poccus

CaMapKaHACKuUii  rOCyAapCTBEHHbIi  yHMBepcuTeT umeHn Lapocda Pawmposa, Camapkawg,
Y36ekncTaH

C Tepputopnn YOMypTMM M3BECTHO 17 MECTOHAXOXOEHUN MEPMCKMX YETBEPOHOINX
CCbINKN Ha nctodHuku: Montowepma, Enknbaeso, 3yesbl Knoun, MexHas, [okwa, [onbsiHbI,
Cwunpoposbl opbl, Hosoonkosckoe, [anéeo, Axwyp, Cokon, Makaposo, EnudaHoBo,
Hawmen, 3ernyn, Eptem, Ceabsp. [1o 2012 roga 6b1nm n3yyeHbl TONbKO 6 MECTOHAXOXOEHUS.

lontowepma (HWXKHEKa3aHCKMIA nogbsapyc): Mexkniouvnua Leptorophidae gen. indet.;
Platyoposaurus sp.; MHOXecTBO dparMeHToB 4Yepena u ckeneta Melosaurus compilatus
(8 T. 4. ronotun) (Fony6es, 1995); BepxHeyentocTHas KocTb Microsyodon orlovi (ronoTtun)
(MBaxHeHko, 1995a).

Enknbaero (kasaHckui sipyc): knbik Biarmosuchia indet.

3yeBbl  Knioun  (HWKHEKa3aHCKMA  nogobapyc):  (parMeHT  HWXKHEN  YemnocTu
Phthinosaurus cf. borissiaki.

MexxHasa (HWKHeKasaHCKUn NoabApyC): dparMeHT HKHen yentoctn Parabradysaurus
udmurticus (ronotun) (Ecppemos, 1954).

FonbsiHbl (BEpXHEKasaHCKMA noabspyc): npeayentoctHas KocTb Belebey shumovi
(Bulanov et al., 2022).

[okwa (BepxHekasaHCcku noabspyc): pesey, Kamagorgon ulanovi.

CunpoopoBbl ropbl (BEPXHEKA3AHCKMI MNOOABbAPYC): parMeHT NEBOW BETBU HWKHEWN
yenioctn Melosaurus sp.; MHOXecTBO KocTen Kamagorgon ulanovi (B T. 4. ronotun)
(TaTapuHos, 1999); BepxHe4yentcTHas KOCTb Belebey  shumovi (ronotwun)
(Bulanov et al.,, 2022); dparmMeHT 4emnCTHOM KOCTM Ennatosaurus sp.; MHOXeCTBO
dparmeHTa KoCcTen TeTpanog.

HoBoBorkoBckoe (BepxHekasaHCKUI noabapyc): doparMeHT yepena Ennatosaurus sp.

anéso (BepxHekasaHckun noabspyc): Labyrinthodontia gen. indet., Deinocephalia
gen. indet. (Edbpemos, Bbtowwikos, 1955); konponuThl.

Axkwyp (BepxHeKasaHCKMA noabsapyc): dparMeHT 3yb6Hom koctu Melosaurus sp.;
3ybHasa kocTb cf. Sinophoneus sp.; dparmeHTa KocTen TeTpanos.

Cokon (YpXyMCKUA ApyC): BepxHe4yernocTHble KocTu Biarmosuchus tchudinovi
(ronoTtun) (UBaxHeHko, 19956).

MakapoBo (BepxHekasaHckuii (?) nogbsapyc): 6egpeHHas KoCTb KPYMnHOro Tepancuaa.

EnundaHoBo (ypxxymckui (?) apyc): 6egpeHHas kocTb Ulemosauridae gen. indet.

[ameH (ypxymckun (?) apyc): HenonHelv ckerneT Therapsida indet.

EpTem (BepxHeceBepoaBMHCKMI NoabAPYC): ckeneT Australobarbarus platycephalus.

3ernya (ypXXyMcKui sipyc): HenonHbl yepen Syodon sp.

Cenbsp (ceBepoaBuHckui (?) apyc): HenonHbin Yepen Ulemosauridae gen. indet.

Takum o6pas3om, 3a nocnegHve rogbl U3YYEHHOCTb NEPMCKUX TeTpanod YAmypTum
CyLleCTBEHHO Bblpocrna. A oBHapyXeHHble TeTpanogbl OTHOCATCHA K YEeTbIPEM pPasfiMyHbIM
dayHucTudecknm komnrekcam (CeHHukos, Monybes, 2017).
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NpeaBaputenbHble pe3ynbTaTbl TaKCOHOMMUYECKOW uaeHTUduKaumm
napenasaBpoB HOxHon Adpukn No nocTkpaHManbHbLIM OocTeoaepmMmam

BospuHosa E.N.'2, Tony6es B.K.'?, Ban pgeH BpaHatr M.A.2, Hopton JT.AZ
Cmut P.M.I"3* Py6uax B.C.°

'NaneoHTonornyeckuin WHCTUTYT nM. AA. Bopucska PAH, Mocksa, Poccus,
elena.bojarinova@yandex.ru

®KasaHckuii peaepanbHbIii yHuBepeuTeT, KasaHb, Poccus

*BuTBaTEpCPaHACKUIT YHUBEpCUTET, MoxaHHecBypr, FOAP

*lOxHoadbprkaHCKMi nanko-Myseit, KeintayH, FOAP

MeToa TakCOHOMMYECKOW wuaeHTUMKauum napenasaBpoB MO MNOCTKPaHWanNbHbIM
ocTeogepmamM BnepBble Obin yCrnewHOo NPUMEHEH NPU U3YYEHUN BOCTOYHOEBPOMENCKUX
napenasaspoB. OgHako OH TpebyeT nNpoBepKM Ha MaTepuane w3 APYrux pPernoHoB.
Hanbonee nogxogswmm Onsa  9TOro  SIBNSAETCA  tOXKHOAMPUKAHCKMA  MaTepuan.
OH npeacTtaBneH 60MblWMM KONMYECTBOM CKerneToB C ocTteodepmamu. [peaBapuTenbHble
pe3ynbTaTbl UCCNEAOBaHUN OEMOHCTPUPYIOT obLime TeHOEeHUUN UCTOPUYECKOro pasBuUTUS
ocTeodepmarnbHOro NoKpoBa naperasaBpoB BoctouHon EBponbl 1 KOxHONM Adpukn, Takue
KaK YCroOXHeHne Mopdonormm octeodepMm M paclumpeHve obnactu pacnpoCcTpaHeHus
ocTeogepmarnbHOro nokposa. [na napenasaBpoB 000OMX PErMoHOB BbIsiBrEHbl obLime
3aKOHOMEpPHOCTU B TOMorpadunm ocTeodepM: B WX MNPOCTPAHCTBEHHOM COOTHOLLEHMU
C 9neMeHTaMuM OCEeBOro ckeneta wu pébGpamu, 4YTO BblpaxaeTca B (HOPMUMPOBAHMM
NPOAONbHBLIX M MONepedHbiX psgoB ocTteodepM. Takke 6OMbLIMHCTBO MOPAONOrMyecknx
9NEMEHTOB, OMUCaHHbIX Y OCTeo4epPM BOCTOMHOEBPOMNENCKMX NapenasaBpoB, NPUCYTCTBYHOT
Ha ocTeodepMax KXXHOaPUKAHCKUX NpeacTaBuTenen. 3To onpasabiBaeT MCNONb30BaHWeE
€VHOW CUCTEMbI ONMCaHNs OCcTeodepM naperasaBpoB 000omx permoHoB. OgHako, HeCMOTpS
Ha MHOrOYMCIEHHbIE 00LWMe YepTbl CXO0ACTBa, NapenasaBpbl 13 KOxHon Adpukn nverT psg
oTnuuMin. Tonmbko Yy HXKHOAMPUKAHCKMX MapenasaBpoB OCTeoAepMarsibHbIi  NMOKPOB
CTaHOBUTCS OOWMPHbIM (NepekpbiBaeT BCH AOpcanbHyid U GOKOBble 4acTu TynoBuLa,
a Takke KOHEYHOCTW) WU ChSIOWHbIM (COEANHEHNA NPUCYTCTBYHOT Mexay 60nbLUMHCTBOM
octeogepm (Pareiasaurus serridens, Pumiliopareia pricei). B To e BpemMs KOHTakTHble
NMOBEPXHOCTU  OCTEOAEPM  IOKHOAMPUKAHCKMX MNapena3aBpOB He CTOMb  CIOXHbI,
Kak y BOCTOYHOeBponencknx Scutosaurus n Senectosaurus. [Ing MHOMMX KXXHOAPUKAHCKNX
napenasaBpoB xapaktepHa ocobasa samka fossa tuberi peripheralis, KkoTopaa oTcyTcTByeT
Yy BOCTOYHOEBPONENCKUX npeactaButenen. Ha ocHoBaHUM 3TUX NPU3HAKOB HaM yadanochb
onpegenutb  WNM  NOATBEPAUTb  TAKCOHOMWYECKYKD  MPUHALMEXHOCTb  CneayroLmx
aksemnnsapoB: SAM-PK-K10498 n CGP-1-1736 [FL-25] npuHagnexaT Pumiliopareia pricei;
SAM-PK-K10961 n BP-1-548 — P. cf. pricei; SAM-PK-K10036, SAM-PK-K10958 n SAM-PK-
K10693 — Pareiasaurus serridens; SAM-PK-K6607, paHee onpenenéHHbin kak Pareiasuchus
nasicornis, BeposiTHO, npeacTtaBndeT cobown HoBbIM pod. bornee pertanbHoe wu3ydeHue
NOCTKPaHManbHbIX OCTEOOEPM HXKHOAPMKAHCKMX NapenasaBpoB MO3BONUT B Oyayliem
TOYHO MAEHTMULMPOBATb TaKCOHbI POAOBOIO M BUOOBOMO paHra.

MccnegoBaHne BLINOMHEHO 3a CYET rpaHTa Poccuickoro HayyHoro dpoHaa
Ne 23-27-00311, https://rscf.ru/project/23-27-00311/.
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NMepmckue BbiMupaHua ¢ayHbl Ha CeBepo-Boctoke A3um
M UX BEPOATHbIE NPUYUHDLI

Bakos A.C.

CeBepo-BocTouHbIN KOMNNEKCHBIN Hay4YHO-uccnegoBaTensckuin MHCTUTYT M. H.A. Wuno ABO PAH,
MarapaH, Poccus; abiakov@mail.ru

Ha npoTtspkeHun nepmckoro nepuoga Ha CeBepo-Boctoke Asmm aBTopoM Obinn
YCTaHOBIEHbI YeTbIpe KPYMHbIX BbIMUpaHus dayHbl (bskos, 2010, 2012): no3gHeEKyHrypckoe,
paHHEKENUTEHCKOe, paHHEBYYanuHCKOe M Mo3gHevYaHcuHckoe. [lepBOHa4anbHO OHU Obinn
BbISIBfIEHbl Ha OCHOBaHWM PE3KOr0 YMEHbLUEHUA TaKCOHOMMUMYECKOro pasHoobpasus
KaKk Ha BWOOBOM, TaKk U Ha pOOOBOM YPOBHE MO O4HOW M3 AOMWUHUPYHOLLMX rpynn OuoThbl
CeBepo-BOCTOYHO-a3naTcknx 6accenHoB — ABYyCTBOpYaTbiM Montockam. Kak BbISCHWUMOCH
YyTb MO3Xe, 3TU COObLITUS BbIMUPAHUS XOPOLUO BLIABMSAKTCA WU MO APYTMM OCHOBHbIM
rpynnam mckonaemom cayHol — menkum dopammHndepam, bpaxmonogam 1 aMMoHONOEAM.

B 6GonblWMHCTBE CnyyYaeB C paccMmaTpMBaeMbiMU COObITUSIMWA BbIMUPAHUS XOPOLLUO
yBA3bIBAIOTCA  M3MEHeHWss  abuoTuyeckMx  (PakTOpoB  OKpyxawwen  cpedbl  —
ocagKkoHakonneHne (B 4aCTHOCTM,  3NM30A4bl  YEPHOCMNAHUEBOM  ceguMeHTauum),
3aBcTaTU4eckne konebaHuna, NposiBNEeHMs ByfkaHM3Ma U OoTpuLaTenbHble 3KCKYPChl BENTMYUH
5"%Cearb. M 8"°Corg. TV BbIMMPAHWA NPOSBNSAIOTCS B pasHbix 6accenHax CeBepo-BocTouHoM
A3nn (HO 0CODEHHO OTYETIMBO — B OTHOCUTENBbHO MENKOBOAHLIX), @ pPaHHEBY4YarnuMHCKOEe
N no3gHeYaHCMHCKoe UKCUpyrTCa M rnobanbHo, YTO, OMEBMAHO, onpegenseTca oowumm
NpUYMHaMN — N3MEHEHNEM JHOOrEHHOro pexmnma 3emMnn n CBA3aHHbIM C HUM KOMMSEKCOM
CTPECCOBbIX BO3ENCTBUI Ha OMOTY.

Mo Hawemy MHEHUI0, OCHOBHOW MPUYMHON BbISIBIEHHBIX COOLITUIA BbIMUPAHUS
ABNSAETCSA OCTPOBOAYXHbIN  BYNKaHM3M, BblpasuvBlMACcA B  aktmBm3auum  OXOTCKO-
TanroHocckon BynkaHudeckon ayrn. CBuaeTenbCTBOM €ro MpOsiBMEHMS  ABNAOTCA
MHOIOYMUCIIEHHbIE MPOCION CUHXPOHHbIX TYPOB CPEAHEro U KUCIOro coctaBa U CBSA3AHHbIX
C HMMM nopoga.

Bce cobbiTsi BBIMMpPaHUs CONPOBOXAAOTCA KPYMHbIMU OTpULATENBHLIMU 3KCKypCcaMu
BermunH  8°Cean, M 8°Cqyq., KOTOPbIE, Kak W3BECTHO, ClyXaT MHAMKATOpaMu
HebraronpuATHbIX  COBBLITUA  U3MEHEHMSI  OKpyXalwllen cpeabl UM CBA3bIBAKOTCS
C NOCTynneHnem B atMocepy U MUPOBON OKeaH MeTaHa W YIfeK1crioro rasa, NpuBOASLLNX
K LUMPOKOMY pPasBUTUIO AHOKCUAHbIX OOCTAHOBOK M YEpHOCNaHUEBOW CcefuMeHTauuu.
NCTouHMKOM 3TUX ras3oB, cKopee BcCero, OblvM NPOSIBNEHUS BYIKaHU3Ma pPasfvyHON
reogvHamuyeckon npupodel (Svensen al., 2004; Zhang et al., 2021 v gp.).

MonyyeHHble HegaBHO 3HadeHnsa Hg/TOC Ha paccmaTpmBaemMblx pybexxax BbIMUpaHUS
NOATBEPXOAIOT BYNKAHM3M Kak NEpBOMNPUYMHY BbIMUPAHWA MO KparlHen mepe, Ans Tpex
CcobbITUI BbiIMMPaHUs (NO3OHEKYHIYPCKOro, paHHEKENUTEHCKOMO 1 NO34HEYaHCUHCKOrO).

WccnegoBaHua  BbINOMHEHbI  Mpu  MHaHCOBOW  nopaepxke  rpaHta PH®
Ne 24-27-00180.
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K pa3paboTke nepmMcKou peruoHanbHOM U3OTOMHO-YrNepoaHOU
wkanbl CeBepo-BocToka Poccum no 6uMoreHHbIM KapboHaTam

Bsiko A.C.1%3, BpbiHbko U.B.**, BegepHukos W.J1.

'CeBepo-BoCTOUHBI KOMMNEKCHBIN HayYHO-UCCefoBaTenbCkMi MHCTUTYT UM, H.A. Lnno ABO PAH,
MarapaH, Poccus; abiakov@mail.ru

®KasaHckuii peaepanbHblil yHuBepeuTeT, KasaHb, Poccus

3CeBepO-BOCT0‘-IHbIl7I rocyaapCTBeHHbIN yHUBepcuTteT, MaragaH, Poccus

O6o06weHbl Bce HakonneHHole asTopamu MaTepuansl (bonee 160 aHanu3os)
no m3oTonHomy coctaBy &°Ckapb. pakoBMHHOMO BellecTBa [BYCTBOPYATLIX MOJMOCKOB
n Bpaxunono U3 oCHOBHbIX pa3dpe3oB OMonoHckoro, MxnrnHekoro, OxoTckoro, TackaHCcKoro
M 1oXHOM 4actm BepxosaHckoro nepmckmx OGaccenHoB Ceepo-Boctoka Poccun.
lMpoBedeHHbI aHanM3 MO3BONWM BbIABUTb OOLWMIA  pPErMoHanbHbI TPEHO W3MEHEHUS
BEINNYUHbI 613C|<ap6., B OCHOBHbIX YepTax coBnagatwoLwun ¢ mmpoBeiM (Cramer, Jarvis, 2020).

AccenbCKo-CakMapckue — permoHanbHble  3HaueHus 8Ckapb.  xapakTepuayloTcs
HeBbICOKMMU (+1-+2.5%0 PDB), a uHorga n otpuuaTtenbHbIMM 3HAYEHUSAMW 3TOW BENUYMHDI
B OT/MYMe OT MWPOBOM KpwMBOW, 4YTO TpebyeT cneumanbHOro OO6bACHEHWUS. APTUHCKO-
KYHTYPCKUA MHTEpBan permoHanbHOro TpeHaa BecbMa XOPOLUO COorfiacyeTcss ¢ MUPOBLIM.
PaHHeapTUHCKME 3HaYeHns BenuumnHbl 5°Ckapb. ymeHbLaTcs oT +4-5%0 B Havane apTuHa
[0 +0.8%0 B ero koHuUe. PaHHeKyHrypckme pervoHanbHble 3HaveHus BenuunHbl 8°Ckapb.,
TaKkKe Kak M Ha MUPOBOW KPMBOW, XapakTepuaytoTcsa pa3bpocom 3HavyeHuin: ot —1.2 ao +3%o.
B KOHLIe KyHrypa O4YeHb XOpOLLUO NPOSIBNEH OTpULATENbHbIN 3KCKYPC BeMUUMHbI O >Ckapb:
oT +3.9%0 B HECKOIbKMX METPaXxX HMXe KyHrypCKO-pOYACKOM rpaHuubl 4o —3.7%0 B6nm3mn Hee.
AHanoOrM4YHbIN oTpULaTENbHbIA 3KCKYPC B KOHLE KYHTYPCKOrO Beka HeAaBHO BbISIBNIEH HaMu
1 no BenuumHe 53Copr. B TackaHCKOM ceaMMeHTaLUMoHHOM BacceiHe: Ha 2.5%o (c =24 po —
26.5%0) (BskoB u gp., 2023). HepaBHO aHanornyHbIn OTpULATENbHBIA 3KCKYpC 6bin
3aMKCMpPOBAH B MOPCKUX OTIIOXEHMSX perMoHa AHusbl KOxHoro Kutas (Wei et al., 2020;
Zhang et al., 2020) n KOHTMHEHTamnbHbIX OTNOXeHuax dopmMaunn Tpemxnoso CeBepHoW
Wtanuu (Forte et al., 2023).

Poypacko-sopackui uHTepBan pervoHanbHoro TpeHaa XapakTtepusyeTcs
NONOXUTENbHLIMI 3HAYEHNIMU BenuumnHbl 53Ckap6.: oT +2 g0 +6%o, B LIeNOM COOTBETCTBYSA
MUPOBLIM 3HauYeHUsIM. B Hauane kenuTeHa perMoHarnbHbIe 3HauYeHns BenuumHbl & >Ckapb.
UCMbITLIBAIOT elle OAWH OTpuuaTenbHbI 3KCKypC: OT +3.8 40 —7.6%., OCTaBasiCb OYeHb
HU3KMMW Ha MPOTSHKEHMM BCEro KenuteHa. KennteHckne MMpoBbIE 3HAYEHUS 3TOW BENUYMHDI
OTMEeYeHbl 3HaduTenbHbIMU KonebaHnsamu: oT +4-+2%. B Havane kenuteHa (rge Takke
HameyaeTca HebOnbLION OTpUUATENbHbLIN 3KCKYpC), OO0 +4-+6%0 B €ro BTOpPOW MOMOBMHE
(tak HasbiBaemoe cobbiTme Kamypa). B koHue kenuTeHa duUKCUpyeTca  peskui
oTpuuaTtenbHbI  3KCKypC [0 —7.6%o, CBA3bIBAEMbIA C 3MeWLaHbCKumMK Hasanbtamu.
By4yanuHCcKo-4aHCMHCKNI MHTEepBan perMoHasibHOM LKanbl OXapakTepmn3oBaH TOMbKO B CBOEN
NO3HEeBYy4anuHCKO-paHHEYaHCUHCKOM YacTh U OTMEYEH BbICOKUMU (+4-+5.8%0) 3HaYEeHNsAMHN
BenuunHbl 3Ckapb. ¢ TeHaeHUmel ee yMeHbLUeHUs A0 +2-+3%o0 B paHHEM YaHCUHE.

Takum 06pa3oM, BbISBMEHHbI PEroHanbHbI TPeH N3MEHEHUs BenuumnHbl 3 >Ckapb.
B OCHOBHbIX 4YepTax coBnagaeT ¢ MupoBbiM (Cramer, Jarvis, 2020), 3a WUCKMOYEHUEM
accenbCKO-CakMapCKoro MHTepsana, 4to TpebyeT AONONMHUTENBbHBLIX UCCNEA0BAHNN.

MccnepoBaHna  BbINOMHEHbl  npu  (buHaHcoBow  nogaepxkke rpaHta PHO
Ne 24-27-00180.
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OCHOBHbIe 0cobeHHOCTH 3Ko- 7 ceAuMeHTOreHesa
nosaHenaneo3onckux 6accenHoB CeBepo-BocToka Asumn

MaHenuH B.T.
"eonormnyeckun nictutyt PAH, Mockea, Poccus; vigdal@yandex.ru

Mo3gHenaneosonckaa uctopua baccenHoB  CeBepo-Boctoka  Asum  nomMumo
pernoHanbHOM 3HA4YMMOCTWU, MMeEeT OcCOObIN WHTepec M ANsi NOHUMaHWUS HEKOTOPbIX
rnobanbHbIX OCOBEHHOCTEN Naneo30MCKOro pasBuTUs  nnaHeTbl. OCHOBHbIE  4epThbl
no3gHenaneo3onckon uctopum ouocdepbl CBA3bIBAOT OObIMHO C MIINTOTEKTOHMYECKUMU
abdeKkTaMm 1 repunHCKON CKNagyaToCcTblo, ONpeaenmBLLIMX rMaBHble YepTbl reomopdonorum
n Owvoreorpacdmm aTtoro BpemeHu. CylleCcTBEHHast posfib OTBOAMTCA [AOBYM KPYMHbIM
MaTEepPMKOBbLIM MaccaMm BbICOKMX LWMPOT — AHrapyga u [oHaBaHa — W obpamnaowmm
ux naneobaccenHam. CBoeobpasne GeHTOca 3TUX MOpPEN, MX 3HOEMU3M U 00EOHEHHOCTb
OTHOCAT Ha CYET KNMMaTM4ecKoro goaktopa, CBA3aHHOIO C BbICOKOLUIMPOTHBIM MOMOXEHNEM
BGaccenHoB. M3yyeHne uctopmm NO3OHEro Naneos3osd CeBepo-BOCTOYHbLIX MOpPEN MOKa3sbiBaeT
OWMOOYHOCTb 3TUX NpeacTaBneHWA U ykasbiBaeT Ha SHOOrEHHbIN MWCTOYHUK 3TUX
ocobeHHocTEN.

PaccmoTpeHbl OBe OCHOBHble reoxopun, BepxoaHo-Konbimckas n Hosocubupcko-
YykoTckas. B nepBorM U3 HMX CMeHa T.H. «TennoBOAHbIX» bayH paHHero kapboHa,
T.H «XONOAHOBOAHLIMWY», CBA3aHa C naneoreorpadunyeckon NepecTpomkon cepenHbol BU3e —
HW30B cpegHero kapboHa: BpeMEeHHOW WHTepBan aMMOHOWOHbIX FEHO30H CepeiuHbl 30Hbl
Beyrichoceras-Goniatites — ocHoBaHue 30HbI Diaboloceras-Axinolobus. 3aBeplieHne aton
NepecTponkn 3HaAMEHyeTCa CMeHOM  anunnatqopMEeHHOro KapboHaTHOro  pexuma,
pudpToreHHbIMM 0BCTaHOBKaMM YepHOCNaHLEBbIX 3BKCMHOMNOAOOHLIX GacceHoB cpeaHero
kapboHa — nosgHen nepmn. B HoBocuGupcko-YykoTCKOM pernoHe aHanorndHble cobbITUSA
3anasgblBaloT, NUWb HadMHadacb C BpemeHu Diaboloceras-Axinolobus, n 3aBepliasch
Ha pybexe cpegHero - nosgHero kapboHa. OgHOBpPEMEHHO C 3TUM 3anasgbiBaeT
N aHanormyHas cMeHa T.H «TEnroBOAHbIX, TETUYEecKUx» dayH, dayHamn BepXOsiHO-
KONbIMCKMMWN - «XONIOOHOBOOHbIMWY. YCTAHOBIIEHHAs KOppensaums CBUOETENbCTBYET
O He KIMMaTuU4ecKoM MNPUPOAE PasfNNYMiA IKOCUCTEM, NPUHMMAEMbIX 32 XONOAHOBOAHbLIE
n TennosogHble. OTKpbITME GakTepuanbHOW NpuMpoabl  NPOAYLEHTOB  3KOCUCTEM,
NPOCHbIBLUMX XONOAHOBOAHbLIMW, YKa3blBa€T Ha WX aBTONMUTOTPOMHOCTb, CBA3AHHYIO
C pasrpyskov rmnyobuHHbIX rOMAOB U MOLUHBIM BbIHOCOM CEpPOBOAOPOAA M MeTaHa,
onpegenvBWNX 30€Cb WHTEHCMBHbIE MPOLECChbl  METaHOTPOUM U XEMOCUHTE3a.
ConyTcTBylowasa 93KCMMO3MBHO-TpsA3eBas LEeATENbHOCTb — [OMNOSNIHUTENbHbIA  dhakTop,
NOATBEpXAalLWmMiA  3TO  npeactaBneHve. BbiBog —  pasnuuMe  rMaBHbIX — TUMOB
no34Henaneo30nCckMX GEHTOCHbBIX 3KOCUCTEM MMEET He KIMMaTu4eckyto, a Tpoduyeckyto
npupoay - oTOTPOHY0 Y cOObLLECTB aNUMNAaTRPOPMEHHBIX MOPEN, XEMO-METAHOTPOMHYHO
coobuiecTs rnyboKOBOAHbIX KOTITIOBUH.
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NMonoxeHue no3gHenaneo3ouckux 6OaccenHoB CeBepo-BocToka
A3Mn B TEKTOHUYECKOM CUCTeMaTUKe U NaneoTeKTOHUYEeCKUX
PEKOHCTPYKLUAX

FaHenuH B.T.
"eonorunyeckuin nuetntyt PAH, MockBa, Poccus; vigdal@yandex.ru

FO.A. KocbirmHeiMm ¢ coaBTopamm (KocbkirvH 1 ap., 1964) 6eino BBegeHO npeacrasreHne
O €AMNHON NO34HENPOTEPO30MCKOM CTPYKTYpe — CeBepo-A3naTckoM KpaToHe, OTAENMBLUEMCS
pparmeHTe PoanHun. B ero obbem Bkntovanu Cubupckyto nnatopMmy 1 COBPEMEHHYHO
BepxosHo-YykoTckyto obnactb. OTMevanocb, 4YTO nocnegHss npencraBngetT cobon
CTPYKTYpY cybnnatopMeHHOro Tuna.

B ©Oonee nosgHux pabotax Tepputopusi  BepxosiHo-YykoTCckMx — mMe3030oua
paccMmaTtpuBanachb Kak Konnax teppenHoB, otaenuslumxca ot CeBepo-A3naTcKoro kpaToHa
B pesynbTaTe ero nepepaboTkM B NO3AHEM naneosoe v npuuneHmBLUmMxca K Cubupu nuwb
B pesynbTaTte No3gHeMe3030MCKON akkpeLnn.

M.[J. bynrakoBa paccmaTpuBana CeBepo-BocTok A3um kak nepexogHyto obnactb
oT Cunbupckoro KOHTMHEHTa K OTKPbITOMY OKeaHy, [Ans KOTOPOM  XapakKTepHbl
pasHogaumnanbHble 0OCTaHOBKM OT MNPEMMYLLECTBEHHO LWeNnbgoBbiX KapboOHaTHbIX A0
PUATOreHHbIX BHYTPUMNUTHBLIX. [pyn atom y M.[. bynrakoBon He Bbi3blBana COMHEHUMN
NPUHAONEXHOCTb 3TOM 06nacTM B paHHEM naneos3oe K NPUKOHTUHEHTanbHOW Meracucreme,
C Beaywen porbi MNPUKOHTUHEHTaNbHOrO CeAMMEHTOreHesa, npu MOSIHOM OTCYTCTBUM
NPU3HaKOB Nesfiarn4eckoro, COGCTBEHHO OKEaHNYECKOro cegMMeHToreHesa

A. Yexoe (2000) ykasanm Ha HeobOXoAMMOCTb  pasnuyatb, HapaBHe
C KOHTUHEHTaNbHOMW N OKEaHNYEeCKOW KOPOW, O0CObbIN, NepexodHbii, TN KOpbl, KOTOPbIA OH
HasBan OKpaMHHO-MOPCKMM W C 3TUM, Kak 1M bynrakoBa, cBfi3an cBoeoOpa3sne TEeKTOHUKU
pervoHa.

OpHako ewé paHbwe J1.W. KpacHbin (1977). obpaTun BHMMaHue Ha CyLleCTBOBaHWe
Hapsagy ¢ rnobanbHbIMU CTPYKTYpaMu 3eMnn - KOHTUHEHTaMKN 1 OKeaHaMu, PpaBHO3HAYNMbIX
CTPYKTYp, MMEIOLWMX KOpy nepexogHoro Ttuna. [Ona HuMX OH npeanoxun HasBaHue -
TpaH3uTanu.

lNosgHenaneosonckasa ncrtopum CeBepo-BocTtoka pesko oTnuyaeTcs
OT npegwecTBYOWEro  OOKEMOPUICKO-paHHENANE030MCKOro  3Tana  CYLECTBEHHOWN
nepepaboTKON ero NepMKOHTUHEHTANbHOro OCHOBaHWS C paspyleHnem CeBepo-A3naTckoro
KOHTUHEHTAa, KOTOPbIA OKOHYaTeNbHO pacnagaeTcs Ha ABE CaMOCTOsATeSbHble CTPYKTYpb:
Cunbupckyto nnatdopmMy C KOHTMHEHTarbHbIM OCAaAKOHAKOMMEHNEM WM OBLUMPHYK CUCTEMY
rnyOoKOBOAHLIX YepHOCMaHUEBLIX MOpPCkux 6acceriHoB BepxosiHo-YykoTcko obnactu.
MocnegHvne npenctaBnsaAlT cobO TpaH3uTanb W, NO-BUAMMOMY, MOryT OblTb OTHECEHbI
K yncny TadpporeHHblx 6accenHoB, 3HameHyowmux no B.B. BenoycoBy HavanbHyi cTaguio
paspyLUeHNs KOHTUHEHTANbHON KOpPbI.
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CpaBHuTenbHaa TacpoHOMMA no3gHenepMckux TteTtpanon HOxHowm
Adpukn n EBponeunckon Poccum

Fony6es B.K.'2

'NaneoHTonornyeckuin nHCTUTYT nm. A.A. bopucsaka PAH, Mockea, Poccus; vg@paleo.ru
’KasaHCKuii (MpuBomkckun) denepanbHbii yHuBepcuTeT, KasaHb, Poccus

B BoctouHon Epone u B KOxHOM Adppuke ocTaTkum no3gHEnepMcKux TeTpanof
pacrnpocTpaHeHbl B O03E€pHbIX, PYCIMOBbLIX, CTapU4HbIX W MOMMEHHbIX dalmanbHbIX
accoumnaumsax. B HOxHon Adpuke 3HaAuYMTENbHOE KONMMYECTBO OCTaTKOB TeTpanof
OBHapy>XeHO B MNOWMEHHbIX OTNOXeHusAx. 3aecb npeobnagatoT HaxoAKkM AWMLMHOOOHTOB
N TEPUOJOHTOB, NapenasaBpbl JOBOMbHO peakun, a TEMHOCMOHAUITbI €4MHUYHBI. B pycnoBbIx
OTNOXEHNAX MECTOHaxXOXAEeHWa TeTpanoq BCTpevawTcsa peako; npu  3TOM  camu
MECTOHaxXOXOEHMA HACTONMbKO GefHbl MCKOMaeMbiMM OCTaTKaMK, YTO HoXKHoadpuKaHCcKmne
NaneoHTONOrM TONbKO UKCUPYIOT (PaKT HaxoXOeHUss KOCTeW, He npoBOLS PaCKOMOK.
B BoctoyHon EBpone, HaobopoT, nub O4YeHb He3HauuTenbHoe KomnmyecTBo (9-13%)
MECTOHaxOXAeHW TeTpanod NPUYpPOYEeHO K MOMMEHHbIM daumsam. B Hux, Kak
N B HOXXHOAMPUKAHCKNX, OOMUHUPYIOT OULUMHOAOHTbI M TEPUOLOHTLI, NaperasaBpbl OYeHb
penokn (M3 54 MN3BECTHbIX MECTOHaxXOXOEHWM napenasaBpoOB AOCTOBEPHO TONMbKO OAHO —
mMecToHaxoxaeHne KotenbHud — obpasoBanoch He B cybakBanbHbIX YCrOBUSX), a ampudun
HEe WU3BECTHbl BOBCe. DBOMbLIMHCTBO & BOCTOYHOEBPOMENCKUX MECTOHaxXOXOeHUN
pacrnonaraeTtcd B PYCMNOBbIX M CTapU4HbIX OTMOXEHMsIX. B HMX npeacTaBneHbl OCTaTKu
NMOCTOSIHHOBOAHbLIX, aMpUbNOTUYECKNX M Ha3eMHbIX TeTpanod, a Tawke pblb. O6blMHO
9TO MacCOBbIE€ CKOMIIEHNS pa3pO3HEHHbIX, YACTO OKaTaHHbIX KOCTEN M UX (bparMeHTOB, pexe
— HWXHME YeniocTu U Yyepena 6e3 YencTen, U COBCEM PeaKo — pacTalleHHble U MOMHbIe
ckenetbl. PasHoobOpasne TeTpanog B AaHHbIX OPUKTOLIEHO3ax OObIMHO He MpeBbIaeT
10 TakCOHOB CeMeNCTBEHHOro paHra. CTonb pasuTenbHble OTnuuMs B dhaumnanbHom
NPUYPOYEHHOCTM MECTOHAXOXAEHUN no3gHenepMckux TeTpanog BoctouHon Esponbl un
FKOxxHOM AdpuKM BbI3BaHbl Pa3nMuuaMKM  OU3NKO-reorpaddMyecknx YCroBUN, B KOTOPbIX
dopmMMpoBannCcb TaHaTO- U TadoOLEHO3bl MO3BOHOYHLIX 3JTUX perMoHoB. B BocTouyHoun
EBpone B cpefgHe-no3gHenepMckoe Bpems KnumaT Obin 6onee cyxum, yem B HOXHOM
Adpuke.  BOMbWMHCTBO  BOCTOYHOEBPOMEWCKMX  PeK  ObliM  KOPOTKOXUBYLLMMU
n cnabomeangpupyowimmn. B nepuoabl 3acyx OHWM 4acTO npeBpallanucb B Uenb
MHOTOYMUCIIEHHbLIX M30fIMPOBAHHBLIX MOCTEMNEHHO BbIChIXaOLWMX BOOOEMOB, BO3ME KOTOPbIX
C OKpyXawLmx TeppuTopun cobupanucb TeTpanogbl. Koroa BOOOEMBLI OKOHYATENBHO
BbICbIXann, BCE CKOHLEHTPMpPOBAaBLUMECHA BO3NE HUX XMBOTHble normbanu, obpasys
MaccoBble TaHaTOLEHO3bl. 3axOpOHEeHWe WX OCTaTKoB  MPOUCXOAMNO B OOWH
M3 MnocrneayrLmnx naBogKOBbIX CE30HOB. Pe3koe npeobnagaHne pycrioBbIX M CTapUYHbIX
MECTOHaxXOXOEHWIA Hag mMorMeHHbiMn B BocTtouHon EBpone no cpaBHeHuto ¢ HOHOM
AdpuKor CBA3AHO C YacTbIMK 3acyXxaMu U Hanuumem OGONbLIOro KONMYeCcTBa BPEMEHHbIX,
nepecbIXaloLmx pek Ha TeppuTopumn BoctouHon EBponbl B nepMcKkoe Bpems.

VccnepoBaHne BbLINOMHEHO 3a CYET rpaHTa Poccuickoro HayyHoro doHaa
Ne 23-27-00311, https://rscf.ru/project/23-27-00311/.
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OTKpbITUE  BEpPXHEBATCKUX  OTNOXEeHMU (BEepXHAsi  nepMb)
Ha TeppuTopum TaTtapcTaHa

Fony6es B.K.'?, HaymueBa M.A.'? Xycamnoa A.0.%, Hukonaeea A.J.%

Mmaesa A.A.2, BosipuHosa E.N.12

'NaneoHTonornyeckuin nHCTUTYT nm. A.A. bopucsaka PAH, Mockea, Poccus; vg@paleo.ru
KasaHcKuii (MpwBomKCKNIA) cbepgepanbHbi yHMBepcuteT, KasaHb, Poccus

*MockoBcKUit rocyaapCTBeHHbIN yHUBepcuTeT umeHn M.B. JlomoHocoBa, Mocksa, Poccus
“Feonornyeckuin nHctutyT PAH, Mockea, Poccusa

Camble monoaple NepMckme OTNOXEHUSA Ha TeppuTopun TaTapcTaHa pacnpoCTpaHeHbl
B TeTioiCKOM panoHe. 3Oecb, B CcamMOM BepxHeh 4actu npasoro Oepera Bonru
HenocpeacTBeEHHO HMXe KntoyeBoro oBpara, B 2 KM OT C. /nbuHCKoe, B NecyaHon nayke
B 1930-e rr. OGbinm oBHapyxeHbl OCTaTkM TeTpanog COKOJIKOBCKOrO CyGKomMnekca
COKOSKOBCKOro  koMmnnekca (MecTtoHaxoxaeHne Knwouyeson  OBpar):  XpOHUO3yXumu
Chroniosuchus cf. paradoxus Vjuschkov, napenasaBpbl Scutosaurus itilensis lvachnenko
et Lebedev n Senectosaurus karamzini Boyarinova et Golubev, guumHogoHTbl. [daHHas
accoumauma xapaktepuadyeT noasoHy Chroniosuchus paradoxus, koTopasi COOTBETCTBYET
BEPXHEN YacTu ObIKOBCKOrO M HEe(EOQOBCKOMY TFOPU3OHTY (BEPXHASA YacTb HWMKHEBSATCKOrO
N HWKHAS 4YacTb BEPXHEBATCKOro noawvsapyca). B 2013 r. cotpygHukamm KOY B rnuHax,
HernocpeaCTBEHHO MepeKpblBaloWMX KOCTEHOCHble MecYaHwku, Obinnm  oBHapy>XeHbl
KOHXOCTPaku u ocTpakodbl. Bblwe aTuX rmuH, Novtn y camown GpOBKM CKNMOHA MecTamu
obHaxatoTca pasBanbl HOPCKMX MNOPOA C MHOrOYUCIEHHbIMM pocTpaMyn 6GenemMHUTOoB.
[MoBTOpHbIE UCCNEoOBaHUA MNEPMCKMX CMOEB npoBedeHbl B 2022 r. SKCNEAULUNOHHBIM
otpsgom NMNH PAH. B pesynbTaTe B NpOCIOe MWHbI N3 TEPMUHANbHON YaCcTU KOCTEHOCHOM
rnecyaHou nayvkM HamgeHbl octaTkum ocTpakod Gerdalia cf. variabilis Mishina, Gerdalia sp.,
Suchonella circula Starozhilova, Suchonella flexuosa Starozhilova, Suchonella sp., koTopble
CBUOETENbLCTBYIOT NMLWb O BSATCKOM BO3pacTe BMELLAOLWMX OTNOXEHU. [NecyaHyto nayky
nepekpbiBaeT MuHa 6ypoBaTo-KOpMYHEBAsE BUOMMOW MOLIHOCTbIO 1,5 M, B KOTOpPOM
0oGHapy>XeHbl MHOTOYMCMEHHbIE OCTPaKoAbl XOpPOLUEe COXpaHHOCTU. Accouumauus ocTpakoq
npegctaeneHa Darwinuloides svijazhicus (Schneider), Gerdalia sp., Suchonella circula,
Suchonella flexuosa, Suchonella mishinae Molostovskaya, Suchonella typica Spizharsky,
Suchonellina inornata Spizharsky, Suchonellina mera (Mishina), Suchonellina parallela
(Schneider), Volganella concava Mishina, Volganella recta Mishina, Volganella sp.,
Wijatkellina gerdae (Schneider), Wijatkellina verbitskajae (Neustrueva), Wijatkellina sp.
[aHHaa accouwaums no3BOMSIET OA4HO3HAYHO  KOPPENUPOBaTb  FMUHUCTYIO  Madky
c ocTtpakogoBorn komnnekcHon 3oHon Wiatkellina fragiloides - Suchonella typica, TouHee,
C €€ HMXHeN YacTblo — co crnosamu ¢ Suchonella typica, koTopble OXBaTbIBaKOT HUXHIOK YacTb
Hedpénosckoro ropusoHTa. B ocHoBaHum 3oHbl Wijatkellina fragiloides - Suchonella typica
0603Ha4YeHa HWXHSS rpaHuua BepxHero nogbsipyca BsiTckoro sipyca (PelueHne komwmccum
MCK no nepmckon cucteme ot 15 mnonsa 2004 r., yteepxaéHHoe bropo MCK 8 anpensa 2005
r.). Takum obpasom, HoBble BuocTpaTurpadmyeckne aHHble OAHO3HAYHO CBUAETENbCTBYIOT
O NpUCYTCTBME BEPXHEBATCKOrO noabsapyca B TeTowCcKkoMm paioHe TatapcTaHa.

Pabota BbImoOMHeHa 3a CYET cpeactB cybcuauu, BblgeneHHow KasaHckomy
denepanbHOMY YHUBEPCUTETY [ANS  BbIMNOMHEHUA [OCYAapCTBEHHOro 3adaHusi NpPOEKT
Ne FZSM-2023-0023 B cchepe HayyHOW OeATENbLHOCTU.
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KOHOOOHTbI MOrpaHMYHbIX OTNOXEHUN CcpeaHero M BepxXHero
neHcunbBaHMA B CKBaxXuHe 1 [lepxypoBo (lOXHOe KpbIno
MoCKOBCKOW CUHEKNU3bI)

Fopesa H.B.}, Anekcees A.C.>°

'reonormyeckuin UHCTUTYT, Poccuinckas akapgemus Hayk, Mocksa, Poccus; n.v.goreva@mail.ru
“MockoBCKui rocyaapCTBEeHHbIN yHMBepcuTeT wumeHn M.B. JlomoHocoBa, MockBa, Poccus;
aaleks.geol@mail.ru

*ManeoHTonorMYeckuit nHeTuTyT M. A.A. Bopucsika, Poccuiickasa akagemus Hayk, Mockea, Poccus

Mpobnema onpegeneHnss u rnobanbHON KOPPEenAuum rpaHuLbl  MOCKOBCKOrO
N KaCMMOBCKOIO SIPyCOB K HACTOsILLEMY BPEMEHU He pelleHa u ee BuocTpaturpadmuyeckunin
Mapkep He BblOpaH. Bbicokas NpoBMHLMANbHOCTL KOHOQOHTOB B 3TOM MHTEpBane siBNseTcs
NpenaTcTBMEM ANA ONpedeneHus CcTpaToTUna HWKHEeN rpaHuubl KaCMMOBCKOro sipyca
(GSSP). Hoeble paHHble, NOMy4YeHHble NO MaTepvanamMm CKBaxwHbl 1, NpobGypeHHoWn
y Aa. lNepxypoBo B BockpeceHckom panioHe MockoBckon o6ractu, MO3BOMWMAN BbISBUTb
0CODOEHHOCTN pacnpoCTpaHEeHUst KOCMOMOSUTHLIX W SHAEMUYHbIX BWMOAOB KOHOOOHTOB
KaCMMOBCKOro sipyca B ero TMNoBOW MeCTHOCTU. B kayecTBe HeocTpaToTMna KaCMMOBCKOIo
Apyca paccmatpuBaeTca paspe3  kKapbepa AdyaHacbeBO, PACMOSIOKEHHOro  Takke
B BockpeceHckoM paioHe, rae npeacTaBneHbl ABa €ro HUKHUX noabspyca u HabnogaeTtcs
KOHTaKT C HWXenexawmmm OTMOXEHUAMU MockoBckoro spyca (MaxnuHa u gp., 2001).
K coxaneHuto, B AdhaHacbeBO paspe3 XaMOBHUYECKOro NoAbApyca HEMosHbIA, NO3TOMY OH
yAayHo pononHsietca ckBaxuHon 1 MNMepxypoBo, npobypeHHon B 2000 r. B 7 KM ceBepo-
BOCTOYHEE Ha npasobepexbe p. Measegka. B aton ckBakuHe rnybuHOM 52 M BCKpbIThI
MecKoBCKasi CBMTA MSAYKOBCKOrO MOAbspyca MOCKOBCKOro sipyca (2,7 M), NOfHbIn 06bem
KpeBsikuHckoro (11,3 M) M XxaMOBHMYECKOro ropudoHToB (14,3 M), a Takke nodTn BCA
nepxypoBckas CBMTa LOPOrOMWUIIOBCKOrO ropm3oHTa (2,7 M) KacMMOBCKOro spyca.
O6pabotaHo 103 obpasua obuwmm Becom 85 kr, us 87 BblgeneHo 6Gonee 3 TbicAY
KOHOLOHTOBLIX 3MnemMeHTOB. KOHOOOHTbI, Kak M B APYrMx paspes3ax KaCcMMOBCKOro spyca,
OTNMYAKOTCS HEBLICOKMM pa3Hoobpasnem, OTHOCATCA K 5 pogam n 26 Bugam n dopmam.
BblaeneHo wecTb KOMMMAEKCOB, OTBEYAIOLWMX NATU 30HAM. YCTaHOBMEHbI YPOBHU MOSIBNEHNS
BMAOB, paccmatpuBaembix B MexayHapoaHOM NOAKOMMCCMM MO KaMEHHOYrOflbHON
cTpaturpadoum B KayecTBe  MOTEHUManbHbIX  MapKepoOB  rpaHULbl  MOCKOBCKOro
M KacMMOBCKoro sipycoB. Bug Swadelina subexcelsa (Alekseev et Goreva, 2001) nosiBnsaeTtcs
B OCHOBaHUW CyBOPOBCKOW CBWUTbl, YTO COOTBETCTBYET TPaAMLIMOHHOMY MOMOXEHUIO 3TOMN
rpaHuubl, U €AMHMYHO MNPOAOIKaeT BCTpeYaTbCs B BOCKpeceHckon csute. MopdoTun
Idiognathodus co cmeLLeHHbIM CpeauHHbIM xenobom MMeeT NepBoe NosBrEHNE B CpedHen
yacTu cyBopoBckon cBuTbl. [lepble ldiognathodus turbatus Rosscoe et Barrick, 2009
BCTPEYEHbl B OCHOBaHMM HEBEPOBCKOW CBUTLI, HA 3TOM e YPOBHE B 3TOM paspese BrepBble
B Mockosckom 6accenHe yctaHoBneH |. heckeli Rosscoe et Barrick, 2013, npegnonaraemblii
npegok I. turbatus. B HacTosiwee Bpems |. heckeli paccmatpuBaeTcs kak Hanbonee yaobHbIn
MapKep HWXHEW rpaHuubl kacumoBckoro sipyca (Wang et al., 2023), HecMoTpsi Ha TO YTO €ro
nepBoe NosIBIEHME HAaXoAUTCA Ha Lenbli NoAbAPYC BbILLE.
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MNepBble TakCOHOMMYECKME pe3ynbTaTbl MO MEPMO-TPUACOBLIM
HaceKOMbIM U KOHXOCTpakaM U3 HOBOro MecToHaxoXxaeHusa Anuca,
6acceuH pekun HuxHAAa TyHrycka

»Kapunosa B.B.*?, An E.B.3, CtpenbHukosa O.1.°, denbkep A.C.>3

'KasaHckuit (MpwuBomKCKNIA) cbepepanbHbI yHUBepcuTeT, KasaHb, Poccus; vevzharinova@kpfu.ru
“dunuan KasaHckoro (MpUBOIBKCKOro) defepanbHOro yHuBepcuteTa B ropoge [xusake, [bKusak,
Pecnybnuka Y3beknctaH

*ManeoHTonorMYeckuit nHeTuTyT M. A.A. Bopucsika PAH, Mockea, Poccus

MecTtoHaxoxgeHne Anuca OblI0 OTKPLITO B XOA4e 9dKkcneauuum  TyHrycckoro
naneoaHTomonornyeckoro otpsaga NMNNH PAH B mnone—aerycte 2022 roga. Kapbep Anuca
pacrnonoXeH B OKpecTHOCTSX nocenika Typa (KpacHoapckuin kpan, OBEHKUACKUIA PanoH).
B ykaszaHHOM MecToHaxoxaeHun cobpaHbl HebornblumMe KOMMeKuMM HaceKOMbIX (KyKOB),
KOHXOCTpaK, pblb6 (4ewyd) u pacteHun. KMckonaemble HangeHbl B TydpoaneBponutax
HuabIMCkOM cBUTbI, B 0,5 M Hwke notoka 6asanbToB. TpaguUMOHHO HUABIMCKYIO CBUTY
OTHOCAT K HWXKHEMY Tpuacy Ha OCHOBe aHanmMsa nanuHOCNeKTpPoOB W  OCTpakos.
Mo naneo6oTaHnyecknm aaHHbIM [.H. CagoBHMKOB W psii aBTOPOB OTHOCAT OTIOXEHUS
HUOBLIMCKOW CBUTLI K BepxHen nepmu. CornacHo pagmonsoTonHeiM gatupoBkam (40Ar/39Ar)
HUOBbIMCKMX ~ Gas3anbTOB  BO3pacT  CBUTbl  YCT@HOBMNEH  Kak  MO3AHENEePMCKUN
Unu paHHeTpuacosbin. OneHeKCKMn—aHU3MNCKUA BO3pacT ANnd 3TOW CBUTbI NpeanonaraeTcd
npu koppensaumn TyHrycckon cuHeknu3bl n Kysbacca. Mo gaHHeim B.A. [asbigoBa u
COaBTOPOB HUAbIMCKasA CBUTA COOTBETCTBYET HWM3aM COCHOBCKOW — Bepxam MarbLEeBCKOW
(psibokameHckme cnoun) ceuthbl Kysbacca.

KoHxocTpaku npenctaBneHbl UefbHbIMU U hparMEHTUPOBAHHBIMU  PaKOBUHAMM.
JInHnn pocta npocnexuBaloTca crnabo. XUTUH COXPaHWUIICA Y HEKOTOPbIX 3K3EeMMMsIPOB.
PesynbTaTbl nccrnegoBaHnst nokasanu, YTO KOHXOCTpaku npeactaBneHbl NpenmMyLeCTBEHHO
Bngom Megasitum harmonicum Novojilov, 1970. Bua npegctasneH oBanbHOW PakOBUHOM
CpedHux pasmMepoB C KPYNHbIMWM FIMYMHOYHBIMU CTBOPKAMU U OKPYrMNbiM  BYyropkom
Ha Makywke. [Momrmo 3TOro BMaa B paspese BCTpeyeHbl KoHxocTpaku Palaeolimnadiopsis
sp. n Pseudestheria sp.

[aHHble No KOHXOCTpakaM CBMAETENbCTBYIOT O TOM, YTO M3YYEHHblE OTNOXEHWUS
MOFYT OTHOCUTCH K HWXHeMy Tpuacy. PaHee aTOT Bug Obinl BCTpeYeH HamMu B KeOpOBCKUX
Crnosix MarnbLEBCKON CBUTbI HWXHEro Tpuaca (oneHekckun sipyc) B paspese babuin KameHb
(Kysbacc). OgHako, cornacHo nutepaTtypHbiM gaHHbiM Bug M. harmonicum Novojilov, 1970
BCTpeYaeTCcsl B OTNOXeHMAX ObIKOBCKOro ropu3oHTa BATCKOro spyca BoctouHo-EBponenckon
nnaTgopmbl, a TakKe B OTMOXEHUSIX rarapbe0CTPOBCKOW CBUTbLI BepxHen nepmu baccerHa
p. HwkHAa TyHrycka.

BoceMb HangeHHbIX OCTATKOB HACEKOMbIX MPEACTaBIE€Hbl UCKMIOYMTENBHO XyKamm
(Coleoptera) 3 BbiMepLnx CEMENCTB, AOCTUMNUNX NUKa CBOEro pasHoobpasvs B NepMCcKui
nepuod. Bce ocTtaTkm XXyKOB — OOMHOYHbIE M3ONMPOBAHHbIE HAAKPbIfbS, 3a UCKITHOYEHUEM
ogHoro obpasua Uskatocoleus Rohdendorf, 1961 (Phoroschizidae, 3 ak3emnnspa),
NPeACTaBfeHHOro ABYMS CUENEHHbIMU HaZKPbINbSMU U OCTaTkamu HOr, 3a4HUX KPblfbeB
n 6prowka. B nocnegHunx paboTtax He nogaepuBaeTcsl TOYKa 3peHusi, YTo Phoroschizidae
BENWM BOOHbIN MW NOMYBOAHbLIV 06pa3 XnsHW, ckopee BCEro OHM BbINn Ha3eMHbIMU XXyKamu.
Haxogkun cemenctea Phoroschizidae (=Schizophoridae Ponomarenko, 1968) wn3BecTHbI
M3 WHTEpBana BEPXHAS MepMb — BEpPX HWXHEero mMena wm Hambonee pacnpoCTpaHeHbl
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B Tpuace — HwxkHen tope. OcTanbHble 6 OCTaTKoOB — MpeacTtaBUTeny ABYX NOACEMENCTB
Permocupedidae (HenocpenctBeHHo Permocupedinae, 2 octatka u Taldycupedinae,
3 octatka). [lepmokyneama cBA3bIBAOT C 0BUTAHMEM Ha pacTeHUsX, B YHAaCTHOCTW No4 KOpOK
W OTBOOAT MM BaXHYK pPOfb YTUNIM3ATOPOB rHUOWen apeBecuHbl. CeMencTBo
Permocupedidae oTHocuTca K cTBonoson rpynne Coleoptera n nmeeT Haumbonbllee
pacnpocTpaHeHne B cpegHen nepmu. Camble MONOAblIe HAaXOL4KM NEePMOKyneana WU3BECTHbI
N3 HWKXHEro—cpeaHero Tpaca (oneHek—aHmsni) HmwkHen dpaHkoHun, NepmaHms.

Haxogkn Hacekombix M3 Anucbl, No-BMAUMOMY, SABMAKTCA OAHMMM U3 Hambonee
GnM3KMX K rpaHuue nepMuM u Tpyaca. TakCOHOMMYECKUMM COCTaB (payHbl XXYKOB W3 3TOrO
MECTOHAXOXAEHUsT TUMWMYEH [ONA BEepPXHENEepMCKUX OTIOXEHWN. 34ecCb He BCTPeYeHbl
nepexogHble TakCOHbI, Takne kak Ponomarenkiidae, Peltosynidae unu Polyphaga/Adephaga-
nogobHble apxocTtematbl U3 cemencts Ademosynidae nnm Permosynidae, a Takke BbICLLNX
nogoTpsaaoB XxykoB. OgHako HeGOMbLIOE KONMMYECTBO HaXOAOK M UX HEeMofHasi COXPaHHOCTb
noka He No3BOMST TOYHO CYAUTb O BO3pACTe OTIIOXKEHMUI HUOBIMCKOW CBUTDI.

MccnegoBaHne BbINOMIHEHO 3a cyeT rpaHTa Poccuickoro HaydHoro ¢poHaa
Ne 22-77-10045, https://rscf.ru/project/22-77-10045/.
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OuHamMunka TaKCOHOMMUYECKOro pasHoobpasusa dnopbl U ayHbl
No AaHHbIM U3 YrNEeHOCHOW YacTu KapboHa v nepmu KysHeukoro
6acceunHa

Kapaces E.B.'?, Ypasaesa M.H.?, XapuHosa B.B. 2, Bakae A.C. 2
'NaneoHTonornyeckuin nHcTUTyT M. A.A. Bopucsaka PAH, Mockea, Poccus, karasev@paleo.ru
®KasaHckuii peaepanbHblii yHuBepeuTeT, KasaHb, Poccus

SCaMapKaH,D,CKVIVI rocyaapCTBEHHbI  yHMBepcuTeT wumeHu Llapoda PawwngoBa, CamapkaHg,
Y36ekncTaH

AHanM3 M3MEeHeHMN TaKCOHOMMYECKOro pasHoobpasunsi B reosiormyeckomM MpoLUIoM
ABNSETCA OAHWM M3 OCHOBHbIX METOAOB W3YyYeHUs TEMMNOB U POPM  SBOJSHOLIMOHHbBIX
nameHeHuin. BbibpaHHbIi  ans aHanuM3a  BPEMEHHOW  WHTepBan  OT  MOJSIOBWUHbI
KaMEHHOYTOJIbHOro M 40 KOHLIa NEPMCKOro nepuoga coenagaeT ¢ rnobanbHOM nepecTponkom
KnumaTta nnaHeTbl OT NEeAHWKOBOro K 6e3MOpO3HOMY, MPOMCXOOMUBLUEN Ha MNPOTSHKEHUN
nosgHero naneososl. M3ameHeHne TakCOHOMWYECKOro pasHoobpasus 4acTo CBA3bIBAETCSH
¢ rno6anbHbIMN N3MEHEHUAMUM KnNuMaTa. B aTOl CBA3M MHTEPECHO COMOCTaBUTb U3MEHEHUS
TaKkCOHOMMWYECKOro pasHoobpasunsa rnopbl U payHbl C KONIMYECTBEHHBbIMU XapakTepUCTUKaMm
KnMmaTta, NofyyYeHHbIMU B pe3yfnbTaTe KOMMbIOTEPHOro moaenupoBaHus. Li et al. (2022)
MCNonb3oBann COBPEMEHHYI  KnuMatudeckyto mogens (CESM1.2.2) wn  paHHble
O PEKOHCTPYMPOBAHHOW CpeOHEeroqoBoW TemnepaType MOBEpPXHOCTM MO M3oTonam
Kucriopoga M- NUTONOMMYECKMM  MHAMKATopam  ANS  NOSMyvYeHUs  KONUYeCTBEHHbIX
Xapaktepuctuk knumata. Mogenb npeackasbiBaeT cpefHEMecsdHble TemnepaTypy
N BNaXHOCTb ANd KaXaoro mecsua B TedeHne roga. CornacHo nonydveHHbiM Li et al. (2022)
OaHHbIM  Ha Tepputopun KysHeukoro 6GaccenHa cpegHerogoBasd TemnepaTtypa Ha
NPOTSHKEHUN MO3AHEro kapboHa u nepmu naMeHsinacb B npegenax ot 8 go 16 °C, a cymma
cpegHeMeCHaYHbIX 0cagkoB 3a rog MeHsanacb ot 411 mm B cakmapckom spyce o 1200 mm
B YAHCMHCKOM dpyce nepMckon cuctembl. MrHMManbHble cpegHeMecayHble TemnepaTypbl
He onyckanucb HUWxe -10 °C, a MakcuMmarnbHble cpegHeMecsYHble TemnepaTypbl B NeTHUA
nepuvog coctaensanm ot +24 po +34°C. B OCHOBE MNOCTPOEHHbIX aBTOPaMWU KPUBbLIX
TaKCOHOMMWYECKOro pasHoobpasus nexaT CBOAHble AaHHble O pacnpOCTPaHEHUM TaKCOHOB
Ons naTHaguaTtu ropusoHToB (HagropmsoHToB) KysHeukoro 6acceriHa. ConocTtaBrneHue
perMoHanbHbIX CTpaTurpaduyecknx nogpasgenieHnn ¢ MexayHapogHom ctpatmrpadpuyeckomn
LIKaNoW B3ATO COrnacHo cxeme, npuHaton B pabote KyteirmHa u  gp.  (2020),
32 WCKMYEHMEM €BCEEBCKOro, Kae3OBCKOrO W MasypOBCKOMO TFOPWU3OHTOB, KOTOpble
conoctasnanuce  cornacHo  pewexnuam  MCK  (MCK,  1982). NHdopmauns
O pacnpoCTpaHEHUN MCKOMaeMbIX pacTeHuM B3siTa M3 Tabnuy B MNpunoxeHun Kk paboTte
BbyaoHukora, MNopenoson (1996), a gaHHble O cocTaBe KOHTUHEHTanbHoW dhayHbl Kysbacca
cobpaHbl No onybnukoBaHHbIM AaHHbIM. [Ona nogcyeta pasHoobpaswvs mMcnonb3oBanach
dyHkumMsa DivDyn ns ogHoMMeHHoro naketa ans ssbika R (Kocsis et al., 2019). lNonyyeHHble
KpumBble Ha rpadmkax pasHoobpasus oTobpaxarT obwee pasHoobpasue (range-through
diversity) Ha poooBOM YypOBHe Ha npomexyTke oT 325 go 255 MnH. neT, paccyuTaHHoe
ONA MHTEpBanoB NPOAOIMKUTENBHOCTBIO 5 MIH. neT. [lony4eHHble KpuBble pasHoobpasus
pacTeHW MoKasblBalT, YTO HayMHas C MOCKOBCKOrO sipyca pasHoobpasve pacTeHun
yBENuYMBaeTCHd, AOoCTUrasg CBOEro MaKCMManbHOro 3HayeHus B Havarne caKkmMapcKoro
BPEMEHMN, a 3aTeM MNNaBHO cokpawaeTcs. [padumk pasHoobpasns dayHbl NokasbiBaeT Tpu
OTYETNMBBIX MNWKA, a MMEHHO Ha TrpaHuue OalKMpCKOro M  MOCKOBCKOIO SIpyCOB,
KaCMMOBCKOIO 1 NKENbCKOro U B KEMTEHCKOM sipyce. [peaBaputenbHbIi aHanua nokasbiBaeT
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OTCYTCTBWE 3HAYMMOW KOPPENSLMM CO 3HAYEHMUAMM OCHOBHbIX KIMMaTUYECKMX NapameTpoB.
Kpome aTOro, BO3pacTalouin, HauynmHasi C apTUHCKOro sipyca, obbem cpeaHerofoBbiX
0CaJKOB MPOTUBOPEYUT XOPOLLO WM3YYEHHbIM TpeHOam Ha o6Lyto apuausauuio KnvMaTta
Ha npoTsbkeHun nepmu (CemumxatoB, Yymako, 2004). 3TO MOXeT ykasbiBaTb JMGO
Ha TO, YTO Ha TEKYLMA MOMEHT KOMMbIOTEPHbIE MOLENM, UCNONb3yeMble AN CUMYNSAUMK
KnumaTta B NPOLUIOM, NJIOXO COrnacytTCsa C CUrHanamu, nony4yaemMmbiMu C UCMOSIb30BaHNEM
NaneoHTONOrM4Yeckoro MaTtepuana, nubo 4To MHTepnpeTauus 3TUxX pesynbTaToB Tpebyer
KOMMIEKCHOrO noaxoda C NpUBIEYEHNEM OGONbLUOrO KONMMYeCcTBa ManeoHTONOMMYECKMX
N reonornyeckmx AaHHbIX, KOTOPbIE MO3BONAT OOBACHUTL NONyYaeMble NapameTpbl.
PaboTa npoBefeHa 3a cyeT rpaHTa Poccuickoro Hay4Horo ¢ooHaa Ne 22-77-10045.
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KameHHOyronbHble Kopannbl ocTpoBa BpaHrenb -
ounocTparturpacpuma u naneodunoreorpacdus

Koccosas O.J1.2, FaHenuH B.I".3

'Bcepoccuitcknin Hay4Ho-MCCreoBaTeNbLCKUI Feonornieckunii MHCTUTYT, CaHkT-MeTepbypr, Poccus:;
KasaHcKui denepanbHbii yHUBepcuTeT, KasaHb, Poccns; kossovaya@yandex.ru;
*reonornyeckuin nHctutyT PAH, Mockea, Poccusa

TakCOHOMMYECKMIA COCTaB KOpasfioB U ero AUHaMuKa MMEIT KMYeBOe 3HaveHue
He TONbKO ANA OaTUPOBKUM OTMOXEHWA, HO U B 3HAYUTENBHOM CTEeneHu ANd MOHMMaHUS
naneoreorpadun octpoBa BpaHrens - ogHOro M3 KIYeBbIX PEMMOHOB BOCTOYHON APKTUKN.
MecToHaxoxaeHns KopanfioB B KaMEHHOYrOflbHbIX OTMOXeHUAX ocTpoBa BpaHrenb
n3BectHbl ¢ 60-x rogoB. Kopannbl BU3EWCKOro M BWU3ENCKO- CEPNyXOBCKOrO MHTEpPBaroB
Bkrtoyanu Dibunophyllum, Corwenia, Canadiphyllum, Lithostrotion u Pseudozaphrentoides.
B 70-e rogbl komnnekc ©Obin gononHeH Bwugamu  Caninella, Neokoninckophyllum,
Donophyllum,  koTopble  gokasanM  NpUCYTCTBME B  palioHe  Mbica  [lunap
cpeaHeKaMeHHOYrONMbHbIX OTNOXEHUN.

Mpwn pesusnn BCEro Komnrekca OaHHbIX BblAeneHbl paHHEBU3ENCKUIA,
NO3AHEBU3ENCKUA,  NO3AHEBU3ENCKO-CEPNYXOBCKMA W ABa  CpefHeKaMeHHOYroSibHbIX
Onoctpaturpadmyecknx kommnnekca. B coctaBe 0alIKMpCKO-MOCKOBCKOW —accoumaumm
B BEPXOBbAX p. HemMsBecTHOM B pUOreHHbIX dpaumsix KpacHOGNaXKCKON CBUTLI onpeaerieHbl
KpynHble BEeTBUCTble Kopanfbl, Haubonee 6nu3kne K npeacTraBuTenaM nogpoaa
Skoleckophyllum. MexkopannuTHoe nPOCTPAHCTBO 3anofIHEHO UmaHobakTepmanbHbIMU
obpactanunamun. Kononun Paraheritschioides, ycTaHOBNeHHble B cpeaHeM kapboHe Anscku,
OblNN BCTpPEYEHbl B MECTOHAXOXAEHUAX 3anagHoOW W LEeHTpanbHOW 4YacTeh OCTpOBa.
Komnnekc ognHouHbIX KopannoB Caninella, Bothroclisia onpegeneH n3 oTnoXeHun B HOXKHOMN
yacTu ocTpoBa (pyyen BblovHbIN) 1 xapakTepmnsyeT BEPXHIOK YacTb MOCKOBCKOIO sipyca.

TypHelnckmne TakcoHbl, Tunn4yHble anst OMmonoHckoro maccuea, CeBepHoro Xapaynaxa,
octpoBa KoTenbHbIi, HEN3BECTHbI Ha 0-Be BpaHrenb. Busenckue-cepnyxoBckue Kopannbl
6nnskn payHe BocTouHo-EBponenckon naneoreorpadmyeckon NpoBMHLUNN N OTNNYAKOTCA Ha
poooBOM YypOBHe OT payH OacceriHOB oOkpauH AHrapmgbl No OTCYTCTBUIO pPOAOB
Ekvasophyllum, Faberophyllum v gp., xapakTepHbix Takke Ansi 0GHOBO3PACTHbIX OTIIOXEHUN
KaHnagbl. BeTBucTtblE KOMNMOHUU Tennonobusbix Paraheritschioides M3BECTHbI
N3 neHcunbBaHMa AnACKM U CBMOETENbCTBYEeT O CBA3sX C HaccerHoOM 0-Ba BpaHrens.
OanHOYHblE CpedHEeKaMEeHHOYromnbHble Kopansbl KaHMHOMOHOro obnuka He HABnASATCA
naneoreorpauyeckMMn MHOUKaTopamm u UMET NONUNPOBMHLMAIbHOE pacnpoCTpaHeHue,
B TOM 4ucCne 1 3a npegenamm okpamHHbIX 6accenHoB AHrapuasl.
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CpaBHUTENbHbLIN aHanuM3 pasHooOpasuMa MepMCKUX KopasnsoB
BalwKnpckux wmxaHos

Koccosasi O.J1.2, Kynaruna E.N.2, Bawneikoea E.10.°

'Bcepoccuiicknii Hay4HO-MCCrnenoBaTeNnbCKMii reonormYeckuini MHCTUTYT, CaHkT-MeTepbypr, Poccus
kossovaya@yandex.ru

®KasaHckuii peaepanbHblii yHuBepeuTeT, KasaHb, Poccus

3I/IHCTMTyT reonornn Ydgumckoro degepansHOro nccrneaoBaTefnibCckoro LeHTpa Poccmninckon akagemmm
Hayk, Yda, Poccus

Bawknpckme  wuxaHbl  ABNAOTCA  OObeKkTaMuM  reosfiorMyeckoro  Hacneaus
W NpeacTaBnsloT YHWKanbHblE MO CTPOEHMIO M pa3Hoobpasvio ApeBHer BUMoTbl OCTaHUbI
nepmckmx pudoBbix MaccuBoB. CyLeCTBEHHY0O poSfib B COCTaBe OMOTbl urpatoT
KONOHWarbHble N OAUHO4YHBbIE Kopanrbl Rugosa.

MepBoe onucaHwe kopansioB M3 okpecTtHocTen r. Ctepnutamaka, npuvHagnexailiee
C.C. KyTopre, BbiLwno B ceeT B 1844r. OnucaHHbIi nm ak3emnngap Amplexus coralloides Sow.
Obin nepepaH B [eTtepbyprckuii rocygapcTBEHHbIM yHUBEpCUTET BaHreHremmom poH
KeBaneHom, npuvHMMaBWMM Yy4yactue B akcneguumm P.O. MypuucoHa. 3ToT Xe Bug
ynomuHaeTcss B MoHorpadmm P.3. MypuucoHa, msgaHHom B 1845. [lepeuyncneHHbIMm
dakTamm orpaHuyMBanacb WHdoOpMauMs O Kopannax W3 CTepnuTamMakCKux LIMXaHOB,
BO3pacCT KOTOpPbIX, B COOTBETCTBMM CO CXEMOW TOro BpPEeMEeHu, paccmaTpusancs
Kak KaMeHHoyronbHbl. OTcyTCcTBME YynoMuHaHus P.3. MypyMCOHOM MHOrOYMCHEHHbIX
KOMOHMarnbHbIX KOpamnnoB, HaMAEHHbIX W OMUCaHHbIX MO3Xe, HauynHas c nybnvkauun
A.A. ltykeHBepra B 1895, ocTaeTca nctopuyecknm Kypbe3om. B pesynbTaTe nnaHOMepHbIX
nccnegoBaHun, aktmeuanposasLumxcsa B 30-40 rogbl 1 MPOAOSMKEHHbBIX B HACTOsILLEE BPEMS,
YCTaHOBIEH TAKCOHOMUYECKMI COCTaB Kopannos Rugosa.

Kopannbel BcTpeyaloTca B pasnuuHblx gauuax. Ha HOpak-Tay oHuM npuypodeHbl
K dhauun BepxHen 4YacTu CKroHa pudOBOro MaccuBa, Fae KOMOHWW PYyro3 COXpaHunmcCb
B MPWXXN3HEHHOM U NepeBepHYTOM nonoxeHnn. OgHako 30ecb NPaKTUYECKN He BCTPEeYaloTCs
pas3gpobneHHble KOMoHuW. dparMeHTbl KOMOHUM pas3HOro pasMepa XapakTepHbl Anis
TEMNEeCTUTOBbIX NPOCIOEB, BbISABMNEHHbIX Kak Ha Kyw-Tay, Tak n Ha KOpak-Tay. B 6onbLlmx
KonuyectBax, M 4YacTto B MNPWKU3HEHHOM TMOSIOXEHUU KPYMNHble KomnoHun (oo 1,5m)
COXPaHUITMCb B CNOUCTLIX U3BECTHSAKAxX B 3anagHon Yactu wnxaHa tOpak-Tay (HabnwogeHus
2022, 2024r). OgnHouHble (BeTBUCTLIE) Amplexocarinia BcTpevalTcss B NeNMTOMOPMdHbIX
N3BECTHSAKAX LUMXAHCKOro ropuMsoHTa B ocHoBaHuu Kyw-Tay. Ha BTOopom ycTyne LumxaHa
KOpak-Tay oOHM HaigeHbl B BaKkCTOyHax HaytunougHon caumm. B HacToswmMiA MOMEHT
Ha TopoTay M3BeCTHO 4 BMOa OAMHOYHBLIX W KONOHMamNbHbIX pyro3, Ha KywTtay — 4 Buga
Ha KOpak-Tay — 8 Bugos, Ha Manom wuxaHe — 7 BugoB n Ha Wax-Tay — 24 suga. bonbwas
yacTb BMAoB Ha lOpak-Tay HamgeHa BnepBble. MakcMmanbHoe pasHooGpa3sne xapakTepHO
ana TacTybckoro ropmsoHTa. KopannoBble M3BECTHSIKM OOHaXaloTCA Ha «KOpannoBOWM»
Tpone wuxaHa KOpak-Tay, rae oHn o6pasyoT 6uorepmMbl. 3Ta YacTb COOTBETCTBYET BEPXHEN
yacTu CcknoHa puda — Hambonee 6GnaronpuaTHon o6cTaHoBKe Ana obpasoBaHus
KopannoBbix OGuorepmoB. Takke ©60nblIOe KONMUYECTBO KOMOHWMK, B COCTaBe KOTOPbIX
npeobnagaloT acTpeouaHble POPMbl, U CKOMMEHUA OYEeHb KPYMHbIX OAMHOYHBLIX TUMaHWU
BCTpeYeHbl B 3anagHon Yactu wuxaHa KopakTay.
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BuodaumnanbHbIn aHanu3 AenpecCUOHHbIX pa3pe3oB
capamnuHckon Tonwm  CapamnuHckonm  BnaauHbl  Kamcko-
KuHenbckon cuctembl npornooB (Pecnybnuka TaTtapcTaH)

MudpTtaxytavHoa [.H.! CunanTbeB B.B.', Cynratynnuna .M.}, Banugos M.}
Fanves B.I". 2, Wymat6aes K.[1.2, Xa6unos P.M.?, Cacapos A.®.?

'KasaHckuit (MpwmBOIMKCKNIA) deaeparnbHbIn YHUBEPCUTET, KasaHb, Poccus;
Dinara.Miftakhutdinova@kpfu.ru
2MAO «TaTtHeTb», r. AnbMmeTbeBCK, Poccusa

BuocegumeHnTonorndeckne wn GuodpaumanbHble MUCCrNeaoBaHWMs  pas3pe3oB  OBYX
CKBa)XMH, BCKPbIBLUMX OTIOXEHUS CapaniiMHCKOW Tonwm B oceBon 4yactm CapainmHcKom
BnaguHbol Kamcko-KuHenbckon cuctembl NpornboB, YyCTaHOBMAM TO, YTO TOSLWA CIOXeHa
NPeENMyLLECTBEHHO  aneBpUTO-TAIMHUCTBIMX  NOpPOAaMM  C  BbICOKAM  COAEpXaHUEM
OpraHM4yecKkoro BeLLeCcTBa 1 BKIoYaeT NogYMHEHHbIE NPOCIION N3BECTHSIKOB U KPEMHEN.

PesynbTaTbl u3ydeHuMs NO3BONMMAM BblOENUTb LWeCcTb OBuodhaumi, oTnMyaroLWwmxcs
TEKCTYPHbIMW N BMOMOrMYecKMMN  Mpu3Hakamu, U OTBevawLwmx 6ecKMCnopoaHbIM,
cnabokMCnopogHbIM U KACNOPOAHbIM — OoBCcTaHOBKaM. ANEBpUTOBbIE U TIMHUCTbIE
OOMaHuKouabl MNpeAcTaBfieHbl TEMHOOKPALUEHHbIMU  KapOoHaTM3MPOBaHHBIMU  MOPOAAMMU
CO cromyaTtol TEeKCTypol, C OonblMM  KONMUYECTBOM OpPraHM4ecKkoro BeLlecTBa,
C KOHOOOHTaMW, W XapakTepusyiT Ouodaumm 1 n 2 (6eckucnopogHble) B KOTOPbIX
OTCYTCTBYIOT O€HTOCHble opraHuambl u 6uotypbaums. AneBpuTOBblE OOMaHWKOMAbI
C MUKpOBUanbHbIMK KapOOHATHBIMU CTSDKEHUSIMW, B TOM 4vncrne oboraweHHbIMKM dochaTtom
KanbLus, BKNIOYAKOT pedkMe OCTaTKM 3aMKOBbIX Opaxumonod M KOHOAOHTOB. OTU MopoAbl
COOTBETCTBYIOT GModaumm 3 (cnabokmcrnopogHon), KOTopas XapakTepusyeTcs Hanmynem
peokon 6GeHTocHOM ayHbl. [NUHUCTO-aneBpuUTOBbIE U FMIMHUCTBIE  AOMaHWKOMAbI
C TMOBbIWEHHbIM pasHoobpa3nem OGeHToca W HekToHa (Oe33aMKOBble U 3aMKOBbIE
Gpaxuonoabl, OCTpakoAbl, KPWHOMAEW, aMMOHOMAEW, CKONEKOAOHTbl 4epBerd W Ap.)
COOTBETCTBYIOT Bruodaumm 4 (cnabokncnopogHom).

M3BeCTHsAKM  npeacTaBneHbl  MUKpobuarnbHbIMM M BUMOKNACTOBBIMU  TUNAMMW.
BuoknacTtoBble N3BECTHSAKM C MHOIOYMCIIEHHBIMU 3aMKOBbIMM Bpaxuonogamu, pparmeHTamm
KpMHOMOEN, KOHOAOHTaMW W TEHTaKkynuTamMu cunbHO 6uoTypbupoBaHbl M BCTpevarTCs
HaMHOro pexe MWUKpobuanbHbIX. OTU M3BECTHSKM oTBevarT 6uodaumsam 5 wn 6,
XapaKTepusyLnM KUcropoaHble ycnosud. MukpobuanbHble U3BECTHSKU npeacTaBrieHbl
CepbiMM  MWUKPO3EPHUCTbIMW  MopogaMn C  OOHOPOOHOW  MWKPUTOBOW  TEKCTYpPOW
6e3 npusHakoB GuoTypabauun; OHW NULIEHbI MUKPO- U MaKpodayHUCTUYECKUX OCTaTKOB.
OTN N3BECTHSKN OTHECEHbI K 6eckncnopoaHbiM 6uodaumsam 1 un 2.

PaboTa BbinonHeHa npu nogaepXke MuHUCTepCcTBa Hayku U Bbicllero obpasoBaHus
Poccunckon ®epepaumm no cornaweHunto Ne 075-15-2022-299 B pamkax nporpammbl
cosgaHna n passutna HLIMY «PaumoHanbHoe OCBOEHME 3anacoB XWOKUX YrreBOoAopOaoB
nnaHeTbI».
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UxHocdoccnnmuu aHusmnckoro sipyca paspesa UHpep (3anagHbin
KasaxcTtaH)

MudTaxytamHosa [.H.%?, CunanTtees B.B.'?, denbkep A.C.°

'KazaHckuit (MpwuBOMKCKNIA) denepanbHbIn YHUBEpPCUTET, KasaHb, Poccus;
Dinara.Miftakhutdinova@kpfu.ru

“dunuan KasaHckoro (MpuBomKckoro) (eaepanbHOro yHuBepcuteTta B ropoge [xusak, YabekuctaH
*ManeoHToNOMMYecKuit nHctuTyT PAH, r. MockBa, Poccus

M3yyeH TakKCOHOMMYECKMA COCTaB UM CcTpaturpaduyeckoe pacnpocTpaHeHue
MXHOOCCUNNA B 3NIbTOHCKON N MHOEPCKOW CBUTaxX aHU3MMCKOro sipyca B paspese MHaep,
pacnonoxeHHoM B 3anagHom KasaxcTtaHe.

Paspe3 npeacraeneH nepecrnavBaHMeM KapOOHATHbIX W TEPPUreHHbIX MOPOA
C MHOFOYUCIEHHBbIMW WHTEpBanamu naneonoys. KxHodoccunmum BCTPeYEeHbl TOSbKO
B OTNOXEHUAX MHOEPCKOW CBWUTbI, OTAENbHbIE MHTEepBanbl MHOEPCKOW CBWUTbI OTNMYalOTCH
AOCTaTOMHO cunbHOM 6Guotypbaumenn Ha poHe pPaKyLHAKOBBIX W3BECTHSKOB W [NINH,
B KOTOPbIX OMOTYypGauunsa oTcyTcTBYyeT.

MxHodoccnnmm xapakTepuayoTCcsl HEBbICOKMM pa3HooOpa3snem; onpeaenumble Xoabl
npegcrtaeneHbl 5 wnxHoTakcoHamu: Skolithos, Lockeia, Thallasinoides, Psilonichnus,
Palaeophycus, Ophiomorpha.

B HWXHEN YacTn MHAEPCKON CBUTbI BCTPEYAKTCA NPEMMYLLECTBEHHO BepTUKarbHbIE
xoabl Skolithos. B cpegHen 4actu CBUTbl K HUM 0o00aBnsAlOTCA credbl  OTAbixa
OBycTBOpYaTbix mMornockoB Lockeia. B BepxHen yacty cBUTLI pa3Hoobpa3ne n Konmn4ecTBo
MXHOhoCCUNUIN yBENUUMBaETCH, 4OCTUrAst MAaKCUManbHOro 3HaYeHns B pa3spese. VxHoueHo3
BkntodaeT Skolithos, Lockeia, Thallasinoides-Psilonichnus, Palaeophycus, Ophiomorpha.

Xoabl Skolithos Havbonee xapakTepHbl ANA NPUIUBHO-OTIIMBHOM 30HbI MOPCKWUX
b6accenHoB. Xopabl Lockeia BcTpedatoTca B AmManasoHe OT  MPUITMBHO-OTIMBHBLIX  30H
(ncunoHuxHoBas MxHoMauusa) OO MpPOKCMMarnbHbIX YacTern cpefHero wenbda MOPCKUX
bGaccenHoB  (KpyanaHoBass  uxHodaumsi). WxHOLEHO3  BepxHerh 4YacTu  paspesa
CBMOETENbCTBYET B MNOMb3y MNPUHAANEXHOCTM BMELLAWMUX MOPOA K KPy3MaHOBOM
UxHotpaumm, KoTopad OObIMHO pas3BMBaETCA Ha MIOXO COPTUPOBAHHBIX FPyHTax
cybnutopann, OopMUPYIOLLMXCA MeXay YPOBHAMU BO3OENCTBUS CrabblX M LUTOPMOBbLIX
BonH. [pucyTtctBMe B pa3pe3e OOMbLIOro KOMMYEecTBa PaKyLWHSAKOB C KapOOHaTHbIM
N FMUHUCTBIM MaTPUKCOM NOATBEPXKAAET 3TOT BbIBOA.

Takum o6pasom, cTpaTurpaduyeckoe pacnpocTpaHeHne WU WXHOLEHO3bl paspesa
MHoep ykasbiBalOT Ha nocteneHHoe yrnybneHne paccmaTpMBaemMon TeppuTopumn
B MHOEPCKOE BpeMs, N U3MeHeHne 06CTaHOBOK OT NPUNTMBHO-OTIMBHOWN 30HbI NAsXa A0 30HbI
cybnutopanu, nexawen mexay ypoBHAMU BO3LENCTBUSA CnabblX 1 LUTOPMOBLIX BOJTH.
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PusongHble M3BEeCTHAKM MNEPMCKUX KPACHOLBETHbIX OTNOXEeHUMU
CpepHero lNoBomnxbA

Mypasbe ®.A.', Kponotoea T.B.!, Cunavtees B.B.!, XacawoBa H.M.,

CraueHko O.E.!
'KazaHckuit heaeparnbHblil yausepcuteT, KasaHb, Poccus; fedor.mouraviev@yandex.ru

B naHHoM paboTte npeacTaBneHbl pesynbTaTbl UCCNegoBaHUSA PU3OUOHBIX U3BECTHAKOB
YPXKYMCKOrO  BO3pacTa Ha npuMepe OOHOMo M3  TUMWYHBIX  CMOEeB  MoneBbiMU
n nabopaTtopHbiMM MeToZaMu Anst  YTOYHEeHMs ocobeHHoCcTen wux opMUpoBaHUSI.
Mcnonb3oBanuce nonesoe onucaHuwe, ONTUYecKkas MWUKPOCKONWUS, BanoBas reoxumus,
M30TOMHbIM aHanuM3 CcTabunbHbIX W30TOMOB yrrepoga W KUCMNOpPOAa, CKaHupylowas
anekTpoHHas wmukpockonua (COM), peHTreHoBckast komnbloTepHas Tomorpadus (PKT)
W 3NEKTPOHHLIN NapamMarHuTHbIN pe3oHaHc (AM1P).

Nccnegyembll M3BECTHAK MMEET MOLLHOCTb OKONo 1 M, MPOHM3aH CEeTbH TOHKMX
KOPHEBbIX KaHanoB (PU3ouMAHbIA W3BECTHSK), Camas BEPXHSA YacTb Crosi pU3ouaHOro
u3BecTHsaka (3-5 cM) npeacTaBneHa TOHKOCMOWUCTLIM NUCTOBaTbIM M3BeCTHskoM. Ob6a
M3BECTHSAKA MepecekawTCa  TpelMHaMn  YCbIXaHusl, 3anoSfIHEHHbIMW  TEMHO-CEPbIM
MaCCVBHbIM W3BECTHSAKOM. PU30MAHBIN M3BECTHAK COAEPXMT O3EepHYK ayHy OCTpakoA
W neneumnog, MMeeT 6MoTypOMPOBaHHYO MUKPUTOBYIO BHYTPEHHIOK CTPYKTYPY, IMCTOBATLIN
N3BECTHSAK MMEET TOHKOCITOMCTY0 MUKPOOUanNbHO MHAYLMPOBAHHYIO CTPYKTYPY M PaKOBMUHbI
ocTpakoa, MacCCMBHbI ~ U3BECTHHAK  XapakTepumsyeTcsa  MUKpOoOManbHO-KOMKOBATLIM
CTPOEHMEM W COAEPXMUT, HapsQy C 03epHOM ayHOW, WHTpakKnacTbl BMeLLaloLero
PU30MAHOIO U3BECTHSIKA.

Bonee «nerkuii» U30TOMNHBIA cOoCTaB U oborailieHve OBUOPUIBbHBIMU 3fIEMEHTaMU
(P,Os, SO3) MacCuBHOIO M3BECTHSIKA MO CPABHEHWIO C BMELLAKLMMU U3BECTHSIKAMMU,
Hannyne B HEM MUKpPOOManbHbIX NIEHOK, NPUCYTCTBME CUrHaNoB CynbdaTHbIX pagavkanos
N OpraHn4yeckux pagukanoB HeyrneuUUMPOBaHHOW OpraHWKM pacTUTENbHOro psaa,
CBMAETENBLCTBYET O BOCCTAHOBUTESbHbIX YCMAOBMAX W MPSAMOM Y4acTum BOOOPOCNEBbLIX
1 MUKpoburanbHbIX COOBLLECTB B €ro (hOPMUPOBaAHUN.

Mo paHHbIM PKT, KOpHEBble KaHamnbl B PU3OUMAHOM W3BECTHSKE (POPMUPYIOT TYCTYIO
HEepaBHOMEPHYIO CeTb C BeTBMEeHMEeM [0 TpeTbero nopsigka, r4e KOPHEBbIE «Y3Ibly
yepeaylTCca C yyacTkamu npakTudeckn 6e3 KOpHEBBLIX KaHanoB. Takoe pacnpeneneHve
KOPHEN B MNPOCTPAHCTBE MOXET CBMAETENbCTBOBATb O pPaCMOSIOKEHMM PACTEHUN
Ha MNOBEPXHOCTU, rae pacctosiHMe Mexgy pacteHnamum oueHuBaetca B 10-12 cwm.
Mopdonorna KopHEBLIX KaHasfioB MO3BOMSAET UX OTHECTU K MXHOTakcoHam Radicites sp.,
n Radicites erraticus. PacTeHusi, ocTaBMBLUME 3TW KOPHEBLIE KaHamnbl, OTHOCATCS
K rmgpodunbHbIM accoumnaumnsam, BEPOSTHO, K KaramuTecam.

Taknm obpas3omM, U3YyYEHHbIN PU3OMAHBIA U3BECTHSK MHTEPNPETUPYETCA KaK O3€pPHbLIN
KapOoHaTHbIM OCafoK, noaBeprwmnca nepepaboTke KOPHSMWM pacTeHun npu obmeneHun
o3epa. JIucToBaThil U3BECTHSAK WHTEPNPETMPYETCA Kak MantoCTPUHHBIA  (NMUTOpanbHbIN)
ocapgok. MonHoe ocylweHne aTux 0cagkoB NPUBENO K (POPMUPOBAHUIO B HUX CETU TPELLMH,
KOTOpble Oblnn 3anofiHeHbl MAacCUBHBIM MUKPOOManbHbIM M3BECTHAKOM MOCne 3aTonneHus
3TNX OCaKOB 03EPHbLIMU BOgAMU.

MoBTOpsieMOCTb B paspese YPXKYMCKAX OTNOXEHUW TFOPU3OHTOB  PU3OUOHBIX
N3BECTHSAKOB OTpaXkaeT KOPOTKONepuoaHble konebaHusa knumarta — yBenuyeHne BraXXHOCTU
NPMBOAUNO K YCUIIEHWUIO TEPPUreHHOro CTOKa W MPOABMKEHWUIO anstoBuarnbHbIX pPaBHUH
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Brnybb ocagoyvHoro 6acceiHa, 3aceneHnto X pacTUTENbHOCTbIO U (POPMUPOBAHMIO HA HUX
3penblx noys. [lpy MUHMManNbLHOM CTOKE, CBSI3@aHHOM C  apuaHbiMM  hasamu,
pacnpoCTpaHsanMCb NpefenbHO MerKOBOAHble o3epa C kapboHaTHbIMM Mnamu, 4acTo
ocylwaemMbiMn 1 nepepabaTbiBaeMbIMU KOPHSIMU pacTeHuin, OPMUPYIOLLMMU PU3OUAHbIE

N3BECTHAKN.
BbisiBneHne J'II/ITOCTpaTI/IFpad.)I/I‘-IeCKOFO notTeHunana pu3ongHbiX W3BECTHAKOB

TpebyeT Gonee getanbHbIX UCCNESOBAHNN.
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MpuuuHbl M cneactBue (OPMMPOBaAHUA  CYMNEpPKOSINIeKTOpoB
B naneoBpe3ax HUXxHero kapo6oHa Bonro-Kamckon aHTeknusbl

MyxameTwwmH P.3.12
'KasaHckuit denepanbHbii yHMBepcuTeT, KaszaHb, Poccus; geoenglll@yandex.ru
2Ypanchl/u?l rocygapCTBEHHbIV FOpHbIN yHMBepcuteT, EkatepmHbypr, Poccus

B TeuyeHne BepxHEro naneos3osi Ha 3HauuTenbHOW 4YacTu Tepputopumnm BocTouHo-
EBponewickon nnatgopmsbl 3acpmkcmpoBaHbl MHOFOYUCHEHHbIE nepepbIBbI
B ocagkoHakonneHuu. CornacHo uccnegosaHuam B.C. AGnokoBa YacTb U3 HUX NpUxoauTcs
Ha HWKHEeKaMeHHOYromnbHyl anoxy. brarogaps ycTaHOBUMBLUEMYCS TEnmoMmy ryMUAHOMY
knumaTty (06 9TOM CBMAETENbLCTBYKOT HakonneHue kapboHaTHOro maTtepuana B MOPCKOM
BacceriHe) B nepnoabl 06MeneHns Mops N OCYLLUEHUS 3HAYUTENbHbIX TEPPUTOPUIN CO3aaNUCh
GnaronpuaTHble ycnoBus AONA pas3sutus B npegenax Ypano-foBomkba pedHon ceTu.
OTO BnepBble HaAWO noaTBepXaeHne B Havane 50-x rr. npownoro cronetus Gnarogaps
BCKPbITUIO  MOMCKOBLIMWM  CKBaXXMHaMW  aHOMarsbHbIX  pPas3pe3oB  HMXKHEro kapboHa
Ha Tepputopun TaTtapctaHa — ckB.7 Akcybaeso (B.W. Tpoenonbckuin) n cks. 41 CyneeBo
(A.I. Bnygopos). Mo mMepe OCBOEHMUSA HETAHbIX MECTOPOXAEHUN,
roe HWwKHeKaMeHHOYronbHble HedTeHoCHble obpa3oBaHusa 3aneralT Ha rnybuHe ot 900
no 1400 m, nccnegosatenn cukcnpoBann B rNyOOKMX CKBaXMHAX aHOMamnuum He TOSbKo
B paspesax TYpHEMCKOro sipyca W Hu3ax BU3ENCKOro spyca (kak 37O OTMedvanocb B
YKa3aHHbIX Bbllle CKBaXXMHAX), HO W B Apyrux crpaTturpaduyeckux nogpasfeneHnsx —
anekcunHckom (IM.®. Buktopos, H0.C. KyBbikuH, 1965; KO.C. BuHunukuin n gap., 1972; [2] v gp.) n
Tyneckom (B.C. Uouyp, 1974; P.3. MyxameTwuH, 2006,, 2014) ropmsoHTax. BonbwWMHCTBO
uccnegosatenen (M.M. 'padeBckuin, B.I'. KysHeuos, 1963; M.M. NpadeBckui n gp., 1969;
E.[. BontoBu4, A.H. WenbHoBa, 1976; P.3. MyxameTtwwuH, 1981) nogobHble aHomanuu
CBA3bIBAET C SPO3MOHHO-akkymynatueHbiMu (no  [.A.  [abpuansHuy) npoueccamu,
NPUBEALMMN K HaKOMfEeHMo pykaBoobpasHbiXx (pyCcnoBbiX) aneBponecyaHbix Ten,
3anonHsLWNX Naneospessbl.

Hapsgy ¢ aTMm BO3HMKNA M Apyrasi TOYKa 3peHUs Ha NpUpPoAYy 9PO3NOHHBIX NPOLEeCCOB
3TOro ABMEHNS, KOTOPYIO OTPaXKaeT NPEeanoXeHHbIN ee CTOPOHHUKAMN TEPMUH — SPO3UOHHO-
kapctoBad. Ee cCTOpOHHMKM ynoBanu Ha pParMEeHTapHOCTb BCKPbITbIX CKBaKUHaAMU
9pOAMPOBaHHbLIX 30H KapboOHATOB TypHE Kak MposiBNeHuWe kapcTa: «AHanu3 nnoLwiagHoro
pacnpoCTpaHEeHNsa «BPE30B» ... MOKa3blBaeT, YTO y4acTKM pasBUTUS «BPE30B» [OBOSIbHO
TPYOHO COeAVHUTL B BUAE NOSIOC APEBHEN PEYHON CETU B CBA3W C NOKANbHbIM XapaKkTepom
ux pacnpoctpaHeHus» (A.A. Tybanaynnun, J1.3. AmuHoB, 1974). Ananu3 nybnukauun
anonoreToB 3TOW NWHWW, MoKasan HeKWh Ayanuam B WX BO33peHusix. HeogHosHauyHble
B OTHOLLEHUWN KapCTOBbIX NPOLLECCOB TONIKOBAHUSA HAaXOASaT CBOE OTpaXkeHue y psga aBTopos,
B 4acTHOCTM B paboTe, B KOTOPOW MPUMBOAUTCA CCbIflka Ha pe3ynbTaTbl AeTanbHOro
19-dppakLMOHHOro rpaHynoMeTpUYecKoro aHannsa: «pagaesckue n 606punkosckne nec4aHo-
aneBpMTOBbIE MOPOAbl B HXKHOM 4YacTM BOCTOYHOro 6opTta Menekecckor BnaguHbl
oTnaranucb pPeyHbIM NMOTOKOM C BbICOKMM WU CPEeOHUM 3HEepreTU4ecKkMM ypOBHEM Cpeabl».
XapakTepHo, 4YTO BbleNsieMble MPUBEPXKEHLAMM KapCTOrEHHbIX MPOLECCOB Ha pybexe
TYPHE N BU3E «3POANPOBAHHBbIE 30HbLI Ha pas3bypeHHbIX JKCnIyaTauuoHHbIMU CKBaXXMHaMU
3anexax HemsbexxHoO HamoMWHalT pykaBa pycrioBbix notokoBy» (P.3. MyxameTwwH, 2016).
BaxHo oTmetTutb, 4tO HM B.H.HanmankoB (1959), HM aBTOp [gOoKnMaga, HW Opyrve
uccrnegoBsaTeny CnefoB KapcToobpasoBaHUS B TYPHEWCKOW Tornuwie 3a40KyMeHTUpOoBaTb
He cMornun. HanoxeHHble BTOpUYHbIE NPOLECCHI BbISIBNIEHbI NNLb B OMOKNAaCTOBO-300r€HHbIX
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M OONUTOBLIX M3BECTHSIKAX C XapakKTepHbIM MOPOBbLIM TUMOM LIEMEHTALMM OpraHMYecKux
1 OPMEHHbIX OCTATKOB; BblLLIENA4YMBaAHUIO B HUX NOABEPraeTcsl MUKPUTOBBIN LIEMEHT.

Kapcty npoTmBOpeYMT U CTPOEHME [OOMOMHUTENbHBLIX MNPOAYKTMBHLIX MNIacToB
B aHOMarlbHbIX pa3pe3ax TEPPUreHHbIX TonL. Bo-nepBbix, NOpoabI-KOMNNEKTOPbI B HUX YacTo
npeacTaBrneHbl Neckamym u crnabocueMeHTUPOBaHHbIMU MNecYaHukamu (Tabn.), 4YTo pesko
OTNMYaeT MX OT HedTeHaCbIWEHHbIX MOPOA, OTMOXMBLUMXCA B YCMOBUSX MENKOBOAHOrO
Mopckoro 6GacceriHa. Bo-BTOpblX, Kak HaM NpeacTaBnsieTCsl, WMEHHO AnuTenbHasi
dunbTpaums U NPOMbLITOCTbL MPECHBIMM BOAbLl MECYAHbIX MIACTOB PYCIOBbIX 06pasoBaHui
cnocobcTBOBaNM AeueMeHTaumMm nopoa-KONneKkTopoB. 34eCb HanpaluMBaEeTCsl aHanorus
C sIBNEHMEM npu BHYTPUKOHTYPHOM 3aBOAHEHUW [OEBOHCKMX nractoB PomalukuHcKkoro
mMecTopoxaeHus. OBpa3oBaHUIO CyNepKONeKTOPOB CNOCOOCTBYET U NOSIBIIEHME NPOLYKTOB
TpaHcopmaumm yronbHoro OB B Buae opraHudeckmx kucnot, CO,, H,S, NHj3
W Op., NOBbILAKLNX arpeCCUBHOCTb Cpedbl MO OTHOLWIEHUIO K MUHEpPAaribHbIM KOMMOHEHTaM
nopoga.

Konnekropckne CcBOMUCTB HedTeHaCbIWEeHHbIX
BO3pacTa MecTopoxaeHun Menekecckon BnagnHbl

nopog pagaeBcko-606pUKOBCKOro

NecyaHukm
MNeckun
CLLEeMEHTUPOBaHHbIE cnabocLemMeHTpoBaHHbIe (KepH Konuuect-
KycouKamm) BO CKBa>XWH
nopwc- cBsi3aHHas BoAa, nopwc- cBsi3aHHasa BoAa, nopwc-
TOoCTb, % % TOCTb, % % TOoCTb, %
11,5-36,0 3,0-37,0 13,1-36,5 3,6-39,1 32,1-44,5 11
21,8 (49) 12,1 (49) 27,5 (108) 10,9 (108) 40,7 (85)

lMpumeyaHue: 8 yucnumerne ripueedeH duarnasoH 3HadyeHul, 8 3HaMeHamere — cpedHsIs
gesiuquHa (8 ckobkax daHo Konuvyecmeo oripedesnieHud)
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HayyHasa koHcepeHumna «BepxHunm naneosoun Poccum» — ucrtopwus,
TpeHAbl N dyayuiee

Hypranues [J.K.}, CunanTtbes B.B.}, Ypasaesa M.H.%,
'KasaHckuit henepanbHblii yHuBepceuTeT, KasaHb, Poccust; danis.nourgaliev@kpfu.ru

Kak n3BEeCTHO, OCHOBOW MEXOYHApOAHOro SIPYCHOro AeNneHus  KaMeHHOYTrOnbHOW
N MEepMCKOM CUCTEM, OOpasyloLUMX BEPXHUA Maneo3o B €ro KnacCu4YeckoMm MOHUMaHWUW,
NOCIY>XUNWN pa3pesbl, PacronoXeHHble Ha TeppuTopumn Poccun. VX n3ydeHne npogorkaercs
yxe 6onee 200 neT, MHOMMMW NOKOSIEHNSIMU FEOSTONOB M MAaNIEOHTOSTONOB HAKOMSEHbI OrPOMHbIE
MaccuBbl JaHHbIX, KOTOpblEe NPUXOAUTCS BBOAUTb M B MEXOYHapOAHbIN 00OpOoT, YTo Tpebyet
Gonee aKkTMBHOTO  OOCYXXOEHMS  aKTyanbHbIX NpoGnemM M peleHuss  HacyLHbIX
cTpaTurpadmyeckmx 3agad.

OGMeH OnbITOM, HOBbIMM MAEAMU, (POPMUPOBAHME HAY4YHbIX FOPU3OHTArbHbLIX CBA3EN
MeXay uccrnenoBaTenibCkUMKM rpynnamm U oTAeNbHbIMU YYEHBIMU — [MaBHbIE ABWXKYLLME CUIbI,
CrnocobCTByOLLME MNPOrPECCY BO BCEX HAyyHblX 00Mactax, B TOM 4uCNE B M3ydeHUn
MECTOPOXAEHUI YrNeBOAOPOAO0B, HEPYAHLIX M PYAHbIX MNOME3HbLIX NCKONAEMbIX, NMPUYPOYEHHbIX
K OTNOXeHWsiM BepxHero naneosod P®. Cambin adypekTMBHBIN cnocob HanaxmBaHus
KOHTaKTOB, KOTOPbIA BbipaboTano Hay4yHoe coobLlecTBO, — 3TO pa3HoobpasHblie Mo MacluTaby
N TemaTn4eckoMy OXBaTy Hay4Hble CUMMO31YMbl, COBELLAHUSA, KOH(DEPEHUNN N Cbe3Mbl.

MepBas koHepeHuns «BepxHun naneoson Poccum» coctoanace B 2007 rogy
B KasaHckom yHuBepcuTeTe. HeoxmgaHHO Gonbluoe KOnM4ecTBO y4vacTHuMkoB (170 4enoBek)
NPOAEMOHCTPMPOBAro NHTEPEC K KOH(bepeHUUn 1 LUIMPOKMI CMEKTP TEM Hay4HbIX AOKIag0B.

KaszaHckuin yHMBepcuteT ob6nagaetr odHoM M3 crapenwmnx B Poccuu reonormndeckomn
LLKOSTON, BbIMYCKHMKM KOTOPOM CTOSININ Y MCTOKOB MHOMMX YYEOHbIX U HayYHbIX OpraHv3aumn
eBponenckon Yactn Poccun, Mpuypanbsa n Cnbupn (H.A. MonoskuHckui, MN.A. KasaHckun, A.B.
JlaBpckmn, M.O. AHuwesckmn n ap.). [eorpaduyeckoe MNONOXeHWe M passBuUTas HayyHas,
KynbTypHasi, TpPaHCNOpPTHas W TypucTudeckasa WHdpacTpyktypa ropoga Kasanum ynpoliaet
NOMUCTMKY OpraHmsaumm KoHdpepeHumi B KasaHckom yHuBepcutete. Ctatyc deaepanbHOro
yHusepcuteTa (2010 r.), HayuHbin LieHTp MexayHapogHoro ypoBHS «PaumoHansHoe ocBoeHne
3anacoB XuUakux yrnesogopoaos nnaHetsbl» (2020 r.), COBpeMEHHOE BbICOKOKITACCHOE HayyYHoe
obopynoBaHue WMHCTUTYTa reonormm n HeterasoBbiX TEXHOMOMUA — CTUMYNUPYIOT UHTEpEC
K COTPYAHUYECTBY U MHTErpaumm ycunui ¢ KasaHckum yHUBEPCUTETOM.

B 2014 r. Gbina npoBedeHa nepBasi MexayHapoaHasi KOHdepeHuus No4 Ha3BaHWeEM
"Kazan Golovkinsky Stratigraphic Meeting, 2014”, pabounmn s3bIkaMn KOTOPOW CTanun pycckum
W aHImWMAUCKNA, @ Te3ncCbl OOKMNadoB Obinv OnNyGrMKOBaHbI TOMBbKO HA aHrfMUCKOM A3bIKE.
OTOT nepBbI OMbIT MOKasar, YTo NybrukauMs mMaTepuarioB TOMbKO Ha aHrfMNUCKOM SA3bIKE
OTCeKaeT OT y4acTusi B KOHPEPEHLMN MHOIO PYCCKOSI3bIYHbIX cneuumanucTos. Moatomy B 2017 1.
ObINO MPUHATO pelweHne obbeauHUTb MexayHapoaHbln Kazan Golovkinsky Stratigraphic
Meeting ¢ Bcepoccuinckon koHdepeHumen «BepxHun naneoson Poccumy. Takne koHdepeHumun
Obinn npoBedeHbl B 2017, 2019, 2021 n 2023 rr. B npomexyTkax Mexay «CTaHOapTHbIMUY
KoHgepeHuusamun, B 2020 1 2022 rr., Gbinm NpoBegeHbI MoNogeXHbIe KOHDEPEHLIMN.

AHanu3 KonuMyecTBa YYaCTHWKOB M paccMaTpuBaeMblX BOMPOCOB Ha KOHepeHLMsax
«BepxHuin naneosoinn Poccumny» Ha NpoTsKEeHUW nocriegHux 15 neT cBnaeTenscTByeT B LESTIOM
O CHWKEHUW MHTepeca K 3TON KOHdepeHumn, 4To Gbinio 0BYCrOBMNEHO BHELUHUMU hakTopamm
(COVID-19), nepexogoM K AOUCTaHUMOHHbIM doopmataM, 3KOHOMUYECKUMW MNPUYUHaAMM.
N ewe 3to cBMaeTenbCTByeT O HEOOXOOUMOCTM KOPPEKTMPOBKM MOAXOAOB K OpraHusaumm
KOHpepeHuun, copmaty, obosHaveHunto 6onee akTyanbHbIX HanpaBfeHW, BO3MOXHO Aaxe
GOKYCUPOBKM Ha OTAENbHbIX CynepakTyanbHbIX MEXAUCLMNINHAPHLIX TeMaTUKax.
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HoBble aaHHbIe no q)nope Kae30BCKOIro ropu3oHTa Ky36acca

MopoxoBHUYeHKo J1.IM. 12
Tomckuit rocygapcTBeHHbIN yHuBepeuteT, Tomck, Poceus; plg@t-sk.ru
*KasaHckuit denepanbHbIn yHBepeuteT, KasaHb, Poccus

K HacTosilemy BpEMEHM HakomnfeHbl AaHHble, MO3BOMAWME YTOYHUTL COCTaB
N pacnpocTpaHeHne IOpUCTUYECKUX KOMIMSIEKCOB KAE30BCKOrO U Ma3ypOBCKOro rOPU3OHTOB
B CTpaToTUMNaXx FXXHOM 1 ceBepHOon YacTn KysHewkoro 6accerHa.

MapacTpaTtoTn Kae3oBCKOro ropn3oHTa (TOMb-YCUHCKUIA parioH, npaBbii  Geper p. Tomm
y Aep. Kamewok, paHee ynyc Kaeso) BnepBble onucaH K xapaktepu3oBaH criopon B.A.
XaxnoBbiM (XaxrioB, 1932). Paspes 1M npeacraeneH B BUAE NOMOrMX NMOBTOPSIOLLMXCS CKIaaoK
€ MoLHOCTbH0 290,4 M 1 € OOHMM ManoMOLLHbIM MIacToM yrmis. PactutenbHble ocTaTku cobpaHbl
B.A. XaxmoBbiM M3 OBYX cTpaturpacmyeckm O6nmsKo pacrnonoXeHHbIX CITIOEB TEMHO-CEPbIX
anesponutoB npubnuantensHo B 100 M OT OCHOBaHMA CBWUTHI. YacTb BMOOB Obina onucaHa
n onybrnukoBaHa (Xaxnos, 1933, 1934): Angaropteridium neuropteroides Chachl.(= Neuropteris),
A. cardiopteroides (Schm.) Zal.,, Noeggerathiopsis sp., Phyllotheca sp., Psygmophyllum
mongolicum Zal., P. erosioides (Zal.), Kaesodendron sibiricum. Chachl. OctanbHble MaTtepuansl
He ucnonb3oBanucb B cTpaturpadmun. B panbHenwem B 3TOM paspese BblOeneH Kae3oBCKWUM
UTOropu3oHT, xapaktepusyemblin Angarodendron obrutchevii Zal., Caenodendron neuburgianum
Radcz., Angaropteridium tyrganicum Zal., A. cardiopteroides (Schm.) Zal., Rodea iavorskyi Radcz.,
Cordaites (?) turganicus (Radcz.) Gorel., Rufloria theodorii (Neub.) S. Meyen (l'openoea, 1973,
1975, 1988).

PeBu3nsa 1 nsyyeHne nckonaemblx pacTeHUn 13 3TOro paspesa no cbopam B.A. Xaxnosa
(ManeoHTOnormnyecknn My3eri Tomckoro yHuBepcuteta, kor. Ne 10, 29, 36). nokasana 6onee
MOJIOAON, Ma3ypOBCKU BO3pacT Ans OonblUer YacTu OTNIOXKEHUA. [JJoMMHaHTaMM B KOMIJEKce
BbICTYMaloT BrepBble NOSIBUBLLMECA M COBMECTHO MPUCYTCTBYIOLWME B obpasuax npeacraBuTenm
ceMencTB aHrapuamessbix (p. Angaridium) n kopgantaHtoBbixX (p. Cordaites, p. Gaussia), LUIMPOKO
pacnpocTpaHeHHbIX B TakOM COYeTaHMn B AHrapckor obnactm M xapaKTepHbiX Afis HOBOro
nTepnaocnepMoBO-KOP4aUTOBOrO aTana B pas3BuUTuM aHrapckon doriopbl. B 3ameTHOM konunyecTtee
nosBNAlOTCA HOBble abakaHuameBble (BecTdhanbckun p. Neuropteris), uneHucTocTebenbHbIe
(kazaxctaHckui p. Dichophyllites), HoBble 6onee npoaBuHyTble cemeHa Angarocarpus fusiformis
(Tchirk.) Radcz., A. cf.ungensis (Zal.) Radcz. n Samaropsis rectialata Neub. Pegko otmevarotcs
Angaropteridium, Rhodeopteridium (=Rodea) yavorskyi (Radczenko) S.Meyen, Angarocarpus
ovoides Kovb., Paracalamites.

Usobunme Bugos Angaridium, Cordaites, npucytctBue Neuropteris, Dichophyllites
B coyeTaHuM c OGonee gpesHumy Rhodeopteridium yavorskyi (Rodea) v nnayHoBUAHbIMM
XapaKkTepHO W Onsi KPOBMW nnacTta YKpauvHCKOro, Mo KOTOPOMY YCFIOBHO MNPOBOAST rpaHuLy
HWKHEeHanaxoHCKoOM Noacepum M Ma3ypoBCKOTO rOpu3oHTa B KemepoBCKOM parioHe CeBEpPHOM
yactn Kysbacca. Mpu atom .. PagyeHko BbICKa3biBanocb NPeanoXeHne O MOHWKEHUN 3TON
rpanmubl Ha 100 M BriyOb OCTPOrCKON CBUTDI.

BeoiBOg O mMa3sypoBCckOM Bo3pacTe Oonbluer 4YacTu napacTpaTtoTvna cornacyeTcs
C TreonorM4yeckuMyv AaHHbIMM U MHEHVSIMW, BbiCKazaHHbIMM paHee [.I1.  PagyeHko,
W.H. 3BoHapeBom, 3.M. CeHaep3oH.

BnarogapHocTn. NccnenosaHve BLINOMHEHO Npu noadepxke MocyaapCTBEHHOro 3agaHus
MuHucTepcTtBa HaykM U Bbicwero obpasoBaHua  Poccuiickon  depepauum  (MPoOekT
Ne 0721-2020-0041) n rpaHTta Poccuiickoro HayyHoro cdoHga Ne 22-77-10045, https://rscf.ru/
project/22-77-10045/.
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MNMepBble U-Pb (CA-ID-TIMS) aaTMpOBKM BepXHENEepPMCKOro yrosibHoro
MHTepBana B MMHycUMHCKOM yronbHom 6acceHe (Cubupb, Poccus)

CunaHTbeB B.B.?, Apbysos C.N.3, Tuxomuposa M.*, Kecchep A.%, Namaiinosa A.X.%,
Wnbenok C.C.°, Coktoes B.P.°, Hypranuesa H.I'.!, M'ytak A.M.%>, denbkep A.C.°,

MopoxosHuyeHko J1.I.7, Enucees H.A.% XapuHosa B.B., Hypuesa E.M.}, Ypasaesa M.H.}
'KazaHckuit denepanbHbii yHUBepcuTeT, KazaHb, Poccus; Viadimir.silantiev@kpfu.ru

“dunuan KasaHckoro (MpUBOMKCKOrO) ¢hedepanbHOro yHMBepcuTeTa B ropode [hkusak, [pkusak,
Y36ekncTaH

3HaLLI/IOHaJ'IbeII7I nccnenoBaTtenbCkuini TOMCKUIA NONMTEXHUYECKUIA YHUBEPCUTET, . ToMck, Poccusa
*TexHuueckuit yHuBepcuTeT Opanbeprckon ropHon akagemuu, r. Ppanbepr, FrepmaHus

°CUBMPCKUI FOCYapCTBEHHBIN MHAYCTPUANbHBIA YHUBEpPCUTET, I. HOBOKY3HeLK
®ManeoHTonoMMYeckuit nHcTuTyT PAH, r. MockBa

" ToMCKUit rocyAapCTBEHHbII YHUBEpcUTET, . Tomck, Poccus

MonyyeHbl nepsble U-Pb (CA-ID-TIMS) pagnousoTonHble AaTUPOBKN BEPXHENEPMCKOro
YyrNeHoCHoro uHtepsana MwuHycuHckoro yronbHoro 6accenHa (Cubupb, Poccust) no 3epHam
LMPKOHA, BblAEMNeHHbIM 13 Npeobpas3oBaHHbIX BYNKAHNYECKMX NeNnsioB (TOHLITENHOB).

Xopowas COXpaHHOCTb W MAMOMOPdHbIE  KpuUcTanmnorpaduyeckme odepTaHus
BONbLUMHCTBA 3epeH LUPKOHOB, BblOENEHHbIX M3 TOHLWTENHOB |-22 1 |-12, cBnaeTensCTByOT
0 Tom, 4TO 00e accoumaumm SBASKOTCA MOHOMMHepanbHbiMM U 06pa3oBanMcb U3 €OUHOro
MarmMaTM4ecKoro pacnnasa.

Kpuctannbl UMPKOHOB M3 TOHLWTENHOB |-22 n |-12 oGpasoBanuncb npu TemnepaType
B npegenax 700-900°C, 310 noaTBEPXKOAAETCS aHanM3oM ra30BO-KUAKUX BKIHOYEHWUNA.
lMogYMHEHHOe  KONMWYECTBO  KPUCTanmoB C  XOpPOWO  BblpaXeHHbiMK {110} rpaHsamu,
Kpuctannuayowmxca npn  6onee HU3KMX TemnepaTtypax, Takke cormacyetcsd C  3TuM
TemnepaTypHbIM A1anasoHOM.

[na obpasua 13 ToHwTenHa |-22 npoBedeHo aatnposaHue 10 pparMeHTOB LIMPKOHOB.
Bospact otaenbHbIX LMPKOHOB BapbupyeT oT 258,1 o 2655 MrH net n MMeeT BbICOKYHO
NOrPEeLUHOCTb U3MEpPEHMS 13-3a Masnoro pasmepa OCTaBLUMXCS (PparMeHToB LIMPKOHOB. LlecTb
n3MepeHnn 0b6pasyroT Knactep CO CXOAHbIMKU Bo3pacTamu mexay 259,8 n 262,8 mnH net. 3tm
n3mepeHus Gbinm UCNonb3oBaHbl AN pacyeTa cpegHeB3BeLleHHOro Bo3pacta 261,4 + 0,7 mMnH
net (MSWD = 2,7). IBa opyrux pparmeHTa LUMpKOHOB UMeLOT 6oree ApeBHWUIA BO3PacT, KOTopble
npeacTaBnsloT cobon yHacnegoBaHHble KOMMOHEHThI. [dpyrve e AgBa dparMeHTa LMpKOHOB
nokasanu 6onee Monoaon BO3pacT, YTO CBA3AHO C HE3HAYMTENBHOW NOTEPEN CBUHLA.

[na obpasua 13 ToHwTenHa I-12 npoBedeHo aatnposaHue 17 parMeHTOB LIMPKOHOB.
BospacTt otaenbHbIX LMPKOHOB BapbupyeT oT 257,1 go 261,7 mnH net. BocemMb usmepeHum
0bpa3sytoT KnacTep Co CxoOHbIMM Bo3pacTamu mexgy 260,7 n 261,7 MnH neT. 3T n3mMepeHns
6bIlnM UCNonNb30BaHbI A4N1A pacyeTa cpeagHeB3BeLLeHHOro Bo3pacTa 261,3 £ 0,4 mnH net (MSWD
= 0,5). Bce octanbHble hparMeHTbl LIMPKOHOB nokasanu 6onee MOno4on BO3pacT, YTO CBA3aHO
C He3HaunTenbLHOW NoTepen CBMHLA.

CpeaHeB3BeELLEHHbIN paanon3oTOnHblA Bo3pacT 261.4 + 0.7 mnH. net (MSWD =2.7)
(ToHwTtenH 1-22) n 2613 £+ 0.4 mnH. netr (MSWD = 0.5) (ToHwTtenH 1-12) ykasbiBatoT
Ha NPUHAONEXHOCTb BMELLAIOLWMX CrOeB (BEPXHAS YacCTb M3bIXCKOW CBUTbI) K KEMTEHCKOMY
apycy MexayHapogHon XpoHocTpaTurpadouyeckon LwKanbl UM K CEBEPOLBUHCKOMY Sipycy
OO6wen cTpaturpadudeckon LWwkansl Poccmun. Takum obGpasom, mMonydeHHas AOaTvpoBka
cBUOETeNbCTBYET O TOM, YTO BO3PACT M3bIXCKOW CBUTHI SBRsieTca npuMmepHo Ha 10 mnH. net
MOJSIOXKe, YEM CUMTAETCS B HACTOSILLIEE BPEMS.
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MpaHMLa GaWKUPCKOro U1 MOCKOBCKOro sipycoB B Bonro-Ypanbckom
HedTerasoHOCHOM NPOBUHLIMU MO KOHOAOHTaM

CywraTtynnuHa .M.!
'KasaHckuit denepanbHbii yHMBepcuTeT, KazaHb, Poccus; guzel.sungatullina@kpfu.ru

OTtnoxeHna  GalWKMpCKOrO M MOCKOBCKOrO  sipycoB B  Bonro-Ypanbckown
HedTerasoHOCHOM MNPOBUHUUM MpPEeACTaBfieHbl B OCHOBHOM  KapOoHaTHbIMK, pexe
TeppureHHo-kapboHaTHbIMM (OCHOBaAHME MOCKOBCKOrO sipyca) nopogamu. YCTaHOBeHue
BaLLKMPCKO-MOCKOBCKOW FpaHuLbl ABMSeTCA OOHOW U3 BaXKHbIX NpobnemM B KaMeHHOYronbHOWM
cTpaTurpadum AaHHOro pernoHa. [na ee peweHus M3yyYeHbl KOHOOOHTbI B MOrpaHUYHbIX
OTNOXEHNAX 8 CKBaXKWH, pacrnonoXeHHblx Ha TokmoBckoM, CeBepo-Tatapckom, HOKHO-
Tatapckom cBogax n B Menekecckon BnaguHe. KOHOOOHTbI B MCCRegOBaHHOM MHTepBane
pa3HoOobpa3Hbl, MHOrOUUCHEHHBI U NpeacTaeneHbl pogamu Adetognathus, Declinognathodus
(npeobnagatoT), Diplognathodus, Hindeodus, Idiognathodus, Idiognathoides, Neognathodus,
TUMWYHBIMWM  ON9  cpegHero  kapboHa  MHOrMX  perMoHoB  Mupa. [eTtanbHbln
buocTparturpadudecknii aHanna pacnpocTpaHeHUsi KOHOOOHTOB Ha GaLUKMPCKO-MOCKOBCKOM
rpaHuue no3BoNun ycTaHoBUTb Hambornee cyulecTBeHHble CObbITUS B 3BOMOUMM OAHHOW
rpynnbl dayHbl.

1. B Hayane MOCKOBCKOro Beka B M3Y4YEHHbIX paspe3ax NosBNANTCA HOBble poabl —
Adetognathus u Diplognathodus, npeactaBneHHble HEGONbLUMM KONMYECTBOM 3K3EMMNISIPOB
1 BUAOB, HE MMEIOLLMX CTpaTUrpacoMyecKoro 3Ha4eHums.

2. O6HoBRsIETCA BUOOBOW COCTAB KOMMIEKCa KOHOAOHTOB, CPeAM BHOBb MOSIBUBLLMXCSA
dopm Haubonee BaxHbIM saBnseTca npucyTcTBue Buaa Declinognathodus donetzianus
Nemirovskaya. Ero nepBoe nosiBneHne 4eTko UKCUpyeT rpaHuuy mexay 6allknpcKkum
M MOCKOBCKMM sipycamu B Bonro-Ypanbckon HeTerasoHOCHoOW MNpoBuHUMW. Bug nmeer
LUMPOKOE cTpaTurpaduyeckoe pacnpoCTpaHeHne U npeasiokeH B KayecTBe rnobanbHOoro
BGrMomapkepa OCHOBaHMs MOCKOBCKOro sipyca MexxayHapogHon ctpaturpaduyeckon WKanbl.

3. B ocHOBaHMM MOCKOBCKOrO sipyca OTMEYEHO pe3Koe U KpaTKoBpeMeHHoe
yBenu4yeHne KonudecTtea ak3emnnspoB Buga Declinognathodus marginodosus (Grayson) —
B HEKOTOPbIX CKBaXMHaX OH cocTaBnsieT 6onee mnoOMoOBWHbI OT BCEro KonuyecTtsa
KOHOOOHTOB. [laHHOe cobbiTne, Hapsgy ¢ nosieneHnem Declinognathodus donetzianus
Nemirovskaya, no3BonseT KOPPEKTHO MPOBOAUTb HWXKHIOK IpaHULly MOCKOBCKOro sipyca
B Bonro-YpanbckoMm perMoHe m MOXET MCMNOSib30BaTbCA MPU permoHanbHOW Koppenauuu
pas3pesoB.

PaboTa BbinonHeHa npu nogaepxke MuHUCTepCcTBa Haykm M BbicLLero obpasoBaHus
Poccunckon ®epepaumm no cornaweHunto Ne 075-15-2022-299 B pamkax nporpammbl
cosgaHna n passutna HLIMY «PaumoHanbHoe OCBOEHME 3anacoB XWOKUX YrreBOAopOaoB
nnaHeTbI».
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UccnepoBaHue paauoreHHoro Tenna ansa N3y4YeHuUsA
ocagKOHaKonseHus Toslw, BepxHero naneos3ona Menekecckou
BnaAuHbl U 3anagHoro 6oprta KOXxHo-TaTapckoro ceoaa

Xamuaynnuua .C.1, Myxamaauesa A.M.%, Orves W.H.
'KazaHckuit denepanbHbii yHuBepcuTeT, KasaHb, Poccus; galina-khamidullina@yandex.ru
?000 THT-JeHruc, NleHnHoropck, Poccust

ViccnepoBaHne paguMoreHHoro Tenna Obinv NpoBeAeHbl Kak COCTaBnswasi 4acTb
BGaccenHoro MoaenupoBaHusa Ans U3yYeHUa OCagKOHAKOMMeHUs TOSLW, BEPXHEro naneosos
Menekecckon BnaguHbl U 3anagHoro 6opta KOxHO-TaTtapckoro ceoaa.

PagunoreHHoe Tenno aBnsetca  dyHOAAMeEHTanbHbIM — (PaKTOPOM,  BAUSIOLLMM
Ha reonornyeckMe MpoOLECChl, TakKMe KakK TEeKTOHWKa, MeTamopduam u reoTepmaribHas
uctopus. AHanus paguoreHHoro Tenna Mo3BOMseT fyyle MOHATb 3TU Mpouecchbl U Ux
BNUAHNE Ha OPMUPOBAHME WU SBOMIOLMIO FEONOMMYECKUX CTPYKTYP U MECTOPOXOEHUN,
a TakkKe MnomMoraeT B OMnpedeneHnnm reoTtepmaribHbIX YCNOBUA U TEMMOBbLIX MOTOKOB
B GaccenHax, UTo B CBOK O4epedb BnMsieT Ha GOPMMPOBaAHME U pacnpegerieHne HedTu
W rasa B pesepsyapax. /syuyeHune paguvoreHHoro Tenna u 6accerMHOBOro MOAENUPOBaHUA
B3aMMOCBS3aHbl M OOMNOMHAKT Apyr Apyra, noMoras nydwe TMOoHATb U O06bACHUTb
reonormdyeckne  rnpoueccobl, ¢GopmupoBaHne MECTOPOXAEHWA U MPOrHO3MPOBaHME
noteHumana HedTeEra3aoHOCHOCTM.

[ns pacyeta paguoreHHoro Tenna Obin MCNonb3oBaH raMmma-kapoTtax. [lepecuer
ramMmMma-kapoTaxka B pagmMoreHHoe Tensio No3BOMdeT nonyvatb WMHopmauuio O TennoBOM
none 3emnu 6e3 NpoBeaeHUS TepMoKapoTaxa.

Pacuet paguoreHHoro Tenna no MK seluncngaetcsa no popmyne (B MkBT/m3):

A[’T‘n—”g] = 0.0158(GR[API] — 0.8),

roe GR — ramma-nsnyyenue, MkP/u.

Bbina npoBefeHa obpaboTka KapoTaXHbIX AaHHbIX Y 11 CKBaXWH, PacrnonoXeHHbIX
Ha Tepputopun Menekecckon BnaguHbl n 3anagHoro 6opta HOTC,

AHanua pacnpeaenenuns paguMoreHHoro Tenna nokasar, YTo camble BbICOKME 3HAYEHMS
paguoreHHoro Tenmna W3BECTHAKOB HabniogalTca B Haubonee 3arnybnéHHbIX yyacTkax
OOHHOro penbeda. BbicokMe 3HauyeHuss A ans oonomuvtoB HabnwogatTcs B obcTaHOBKax
WwenbdOoBOro MeNikoBoAbsl C HEYCTOMYMBBLIM COMEBLIM PEXMMOM BOA, a LS apruinmMtoB
BO BMagunHHOM obnacTtu wenbda. Camble HU3KME 3HAYEHNS ONst U3BECTHSIKOB HabnogarTcs
B YCNOBMAX MESIKOBOAHOrO Mopckoro 6accenHa. Huskve 3HayveHns A gns gonomuTa
HabnogalTca NpPeuMMyLlecTBEHHO BO BnaguHHoM obnactu wenbda, a Angd aprunnmtoB
B YCMOBMSX MENTKOBOOHOIMO MOpCKoro 6acceriHa.

VccnepoBaHns nokasanu, YTO MOBbIWEHHbIE 3HAYEHUs pPagUOreHHoro Tenna
B MEHObIMCKOM M CEMUITYKCKOM, AAHKOBO-11ebefsaHCKOM, 3aBOSMKCKOM, ManeBCKO+YNUHCKOM,
yepeneTcKoM, OKCKOM U CEePNyXOBCKOM FOpPU3OHTaxX MOryT ObiTb CBA3aHbl Kak C yCNOBUSIMA
OCaJKOHaKOMMEeHWA, TakKk U  BO3MOXHbIMM  MpoLeccamMn  yrieBo4OpPOAOreHepaumnm
(oomaHukoungbl). OcagkoHakonfieHne nopoa AOMaHWKOMAHbLIX hopMauuin BEpXHEOEBOHCKO-
TYPHENCKOro  BO3pacTta  MpPOMCXOoOMnO  NPEeUMyLLECTBEHHO B BOCCTaHOBUTESbHOW
reoxmmmyeckon obcTaHOBKe. XapakTepHOW OCOOEHHOCTbIO 3TUX OTMOXEHUA SBRSAETCS
oboraleHHOCTb MX OpraHNYeCcKMM YrIeBo4OPOAOM U CyNbUOHON Cepor Npu 3HAYNTENBHOM
COOEPXXaHUM KPEMHE3EMA, YTO CBUOETENLCTBYET O LUMPOKOM Pa3BUTMM BOCCTAHOBUTENbHOWM
00CTaHOBKM 0CaAKOHaKOMNIEHUS!.
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dunoreHeTnYeCKoe MNOJIOXKEHUEe BEPXHEHPCKUX U HUXKHEMEeNOBbIX
uxtnosaspoB 3anagHoro KazaxcrtaHa

Axynosa [.5.}, Axmeneros K.M.*
13ana,£|,Ho-I<a3aXCTaHCK|/||7| yHuBepcuteT uMm. M.YTemuncosa, VYpanbck, Kasaxcrtah;
yakupova j@mail.ru

Knaguctudecknin aHanms — BecbMa MOMYMsPHbIA B HacTosilee BpeMs MeToA
Ona onpegeneHna unoreHeTU4ecKnX CBA3EN XUBbLIX CyLecTB. [MOMNbITKM PEeKOHCTPYKLUUK
UnNoreHMm WXTMO3aBpoB MNpuM MOMOLLM KNaaMCTUYECKOro MeToda npeanpuHMManuvcb
nccnegosatenamm HadnHas ¢ 1982 r. NepBble KOMMNMEKCHbIE bunoreHeTu4eckne aHanmsbl
ansa nxtnontepurni 6binn NnposegeHsbl MoTtaHn, Manwem n MaTuke.

3a nocnegHue rogbl M3 BEPXHEKPCKUX M HWKHEMEMOBLIX OTNoxeHun KasaxcrtaHa
ObINn onMcaHbl HOBble HAXOAKN UXTUO3aBPOB.

Lleno paHHoWM paboTbl — onpegenuTb UOreHeTudYeckoe nonoxeHve Haunbonee
MOMHbIX HaxXo4OK MXTMO3aBpoB M3 KasaxcTaHa npyv NOMOLLM KNaAgMCTUYECKOro aHanusa
N OLEHUTb NPEeaSIOKEHHbIE paHee UHTepNpeTaunn Nx NOSIOXKEHWUSI B CUCTEME UXTUONTEPUTUNA.

B dwnoreHeTnyeckmn aHanua ObinM  BKNOYEeHbl TakcoHbl Kazakhstanosaurus
shchuchkinensis 1 Platypterygius  sp.indet. Bugbl  Nannopterygius  mikhailovi
n Nannopterygius yakimenkae He 6binv BKNIOYEHbI N3-3a (hparMeHTapHOCTU cKerneTa.

TakcoH-npu3HakoBad martpuua copmmpoBanace B nporpamme MESQUITE v.3.61.
dunoreHeTn4ecknn aHanua nposoaunca B nporpamme TNT 1.5.

B pesynbrate aHanu3a 6bino nonydeHo 10 Hanbonee NapCMMOHMYHBIX OEPEBLEB
anvHon 440 waroB, ¢ nHgekcom koHcucteHTHoctn (Cl) = 0,352 u uHgekcom peTeHuuun
(RI) = 0,655. Ha ux ocHoBe MOCTPOEH CTPOrNin KOHCEHCYC.

Mo pesynbTatam dunoreHeTndeckoro aHanuada Kazakhstanosaurus shchuchkinensis
N3 CPeOHEBOIDKCKMUX OTIIOXEHWA pacnonoXxuncs psgom ¢ Bugamu poga Undorosaurus,
a Platypterygius sp. indet. U3 HUXKHEMESNOBbLIX OTMNOXEHUIN PACMNOSIOXMICA PSAOM C BUgamm
poaa Platypterygius.

C y4yeTOM HanmuuuMs 3HAYMTENbHOrO KonuyecTBa Nne3MamMopdHbIX MPU3HAKOB pPOA
Kazakhstanosaurus MOXHO paccmaTpuBaTb Kak BanuaHbli pof, CEeCTPUHCKUA poay
Undorosaurus, BHyTpy noacemernictea Undorosaurinae.

PesynbTaThbl bunoreHeTnyeckoro aHanusa nomewatot Platypterygius sp. indet. kak
cecTpuHckyto rpynny P. australis, P. platydactylus, P. hercynicus B coctase Platypterygiinae,
OTNMuUTENbHbIE MPU3HAKKM 3TOr0 TakCOHa onucaHbl B ctatbe Yakupova, Akhmedenov, 2024.

Takum ob6pasom, B pesynbrate uUNOreHeTU4EeCKoro aHanvMsa TakCOHOB OnpeneneHo
dunoreHeTMYeckoe nonoXeHne Hambonee nOSHbIX HaxXOOOK WMXTUO3aBPOB, HaWAEHHbIX
n3 3anagHoro KasaxcTaHa W OuUeHeHbl NpenfiokKeHHble paHee WHTepnpeTaunm ux
MOMOXEHUS B CUCTEME NUXTUONTEPUTNN.

HaHHoe uccnepoBaHne 6bino npodrHaHcupoBaHo KomuTteTom Haykm MuHucTepcTBa
Haykun 1 Bbiclero obpasosaHusa Pecnybnuku KasaxctaH (rpaHt Ne AP 19177208).
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Methodology of geological practical training of students
in the foothills of the Southern Tien Shan (Jizzak district,
Uzbekistan)

Nikolai A. Eliseev?, Vladimir V. Silantiev!?

'Branch of Kazan (Volga Region) Federal University in Jizzak city, Jizzak, Uzbekistan;
yeliseev.21@mail.ru
’Kazan (Volga Region) Federal University, Kazan, Russia

Geological practical training of first and second year students of the ‘Geology’
direction (profile ‘Geology and development of oil and gas fields’) is carried out starting
from 2023 on the territory of Jizzak training site adjacent to the northern outskirts of Jizzak
city. Positive features of the training site include: 1) accessibility, i.e. spatial proximity
to the campus of the Branch of Kazan Federal University in Jizzak city; 2) good exposure
and lack of vegetation; 3) presence of rock outcrops and mine excavations (quarries,
clearings); 4) presence of numerous country roads and pathways; 6) quiet relief that does
not require special training of students to work in mountainous areas.

Geological survey of the territory was carried out in the early 1970s; the materials
were published in 1983 (State Geological Map of the USSR, Sheet K-42- XXXII, Alai-
Gissar series). No systematic study of the territory was carried out after these works.
The information available in the Explanatory Note to Sheet K-42- XXXIl is now outdated;
in particular, the data on stratigraphy need to be confirmed on the basis of microfossils
(conodonts, etc.), and the data on tectonics need to be reconsidered in terms of the plate
tectonics. In this regard, students' training is aimed at solving existing gaps
in the geological study of the area; while conducting routes, students purposefully solve
the following tasks: 1) select samples for microfaunistic studies; 2) trace the spatial
distribution of geological (lithological) bodies, recording the nature of boundaries between
these bodies.

The field studies are complemented by the following set of digital tools: 1) Android
and iOS applications ‘Mountain Compass’, ‘Altimeter’ are used to measure the coordinates
of observation points, elements of layers, altitude above sea level; 2) route diaries and field
photos of students are duplicated in the Google Documents programme; 3) the passage
of routes is traced on space photos of the Google Earth programme (version 7. 3.6)
(this allows checking coordinates and georeferencing of observation points; building
geomorphological profiles of routes, etc.); 4) preparation of the final report on practice
is carried out in the Google Documents programme with joint access to the documentation
of teachers and students.

As a result of the field practice students get acquainted with the geology of the area,
methodology of geological research, modern digital resources and tools, get skills
of teamwork.

77


mailto:yeliseev.21@mail.ru

MeToauka npoBeAeHMsI reosiorM4ecKoM MpPaKTUKU CTyAEHTOB
B npearopbax KOxHoro TaHb-LLaHa (>ku3akckuin panoH, Y36eKucraH)

Enncees H.A.%, Cunantbes B.B.1?

'dunmnan KazaHckoro (MpUBOIBKCKOro) heaepanbHOro yHuBepcuTeTa B ropoae [kusak, Y3bekucTar;
yeliseev.21@mail.ru

®KasaHckuit (MpuBOmKCKUit) heaepanbHbIii yHuBepcuTeT, . KasaHb, Poccus

[eonoruyeckas npakTvka CTYOEHTOB MEPBOrO M BTOPOro KypcoB HarnpasneHus «[eonorunsy
(npodunb «Meonorns n oCcBOEHWE MECTOPOXAEHWIA He(DTI 1 razay) NPOBOAMTCH, HaumMHada ¢ 2023
roga, Ha TeppuTopuM [PKM3aKCKOrO MOMUIOHa, MPUMbIKAKOLLEro K CEeBEpPHOM OKpauHe ropoaa
[bkm3ak.  lNonoxuTenbHble  OCOGEHHOCTM  MOMMroHa  BKMYarT: 1) OOCTYMHOCT,
T.e. TepputopuanbHyto 6nm3octb K kamnycy dunuana KasaHckoro  ([pyBoOrmKcKkoro)
dedepanbHOro yHuepcuteta B ropoge [pkusak; 2) Xopowyo OBHaXEHHOCTb M OTCYTCTBME
pacTUTENbHOCTY; 3) HaNMune CkarbHbIX BbIXOAOB OPHbLIX NOPOA M FOPHbIX BbIpabOTOK (Kapbepsbl,
3a4UCTKU); 4) HaNM4YMe MHOTOYUCIEHHbBIX MPOCESOYHbIX JOPOr U TPoM; 6) CNOKOWMHBIN XapakTep
penbeda, He TpebyloLnii cneLmansHOM NOArOTOBKM CTYAEHTOB Ans paboTbl B FOPHON MECTHOCTMU.

eonornyeckasi cbeMka AaHHOW TeppuTopumn Obina npoBedeHa B Hadane 1970-x rooos;
MaTtepuanbl onyonukoBaHbl B 1983 r. (MocymapcreeHHast reonormnyeckasi kapta CCCP, Juct K-42-
XXXII, cepua Anan-I'vccapckas). Nocne atux paboT NnaHOMEPHOro U3y4YeHWst TEpPUTOPUN He
nposogunock. [aHHble, umetowmeca B O6bAcHUTENbHOM 3anucke K nucty K-42- XXXl
B HacTosillee BpeMs yCTapenu; B YaCTHOCTM, [aHHble Mo CcTpaturpadum HygarTcs
B NOATBEPKOEHUM Ha OCHOBE U3yYeHUss MUKPOdayHbl (KOHOAOHTbLI U Ap.), @ AaHHbIE NO TEKTOHMKE
HY)XOAlTCA B MEPEeOCMbICIIEHUN C MO3MUMIA HOBOW rrobanbHOM TEKTOHUKW. B cBSA3n ¢ aTum,
reofiormyeckasl npaktMka CTydeHTOB HanpaBfeHa Ha pelleHne umetowmxcs npobenos
B rEOnorMyeckor  WU3YYEHHOCTM paroHa: Mpu  MNPOBEAEHUM  MApLUPYTOB  CTYAEHTHI
LeneHanpaeseHHO peLiatoT crnepylowme 3agaun: 1) oTbupatoT ob6pasupl
Ha  MUKpodbayHUCTMHECKME  UCCneqoBaHus;  2)  MPOCAEXWMBAT  NPOCTPAHCTBEHHOE
pacnpocTpaHeHne reonornyecknx (NIMTONMOrMdecknx) Temn, UKCUPYS XapakTep rpaHuy, mexay
3TUMK TENAMN.

MNMoneBble uccneqoBaHUst OOMOMHEHbI CReayrowmMM HabopoM UMAPOBBLIX UHCTPYMEHTOB:
1) ons 3amepoB KoopAMHAT TOYEK HabMOEHUsl, ANEeMEHTOB 3aneraHvs CroeB, BbICOTbl Haf
ypoBHeM Mopsi ucnonb3ytotcs Android n iOS npunoxeHusa «opHbIi KoMiac», «AnbTUMETPY;
2) MapLlpyTHble OHEBHUKM W nornesble ¢hoTorpadum CTyaeHTOB AyonupytoTcss B nporpamme
Google [JokymeHTbl; 3) NPOXOXXAEHNE MapLUPYTOB TPACCUPYETCH HA KOCMUYECKMX (DOTOCHUMKAX
nporpammbl Google MNMnaHeta 3emnsa (Bepcust 7.3.6) (3TO Mo3BoONseT NPOBEPATb KOOPAMHATHI
N NPUBSA3KY TOYeK HabnoaeHus; CTpouTb reomMopdosiornyeckme nNpodmnm MapLupyToB U 1.4.);
4) nogroToBka OKOHYATENbHOrO OT4YeTa MO MPaKTMKE OCyLecTBnseTca B nporpamme Google
[OKyMeHTbI C COBMECTHbIM AOCTYNOM K JOKYMEHTaLuM npenogasaTenen n CTyAeHTOB.

B pesynbTaTte nonesBov NPakTUKN CTYAEHTbI 3HAKOMSATCS C reosiorMen pamnoHa, MeTOAMKON
NpoBeOeHNs eonormMyeckux UCCNedoBaHWiA, C  COBPEMEHHbIMU  LMPPOBLIMU  pecypcamm
N MIHCTPYMEHTaMM, NOSyYaroT HaBblkvM paboTbl B KONMEKTUBE.
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TanaGanapHuHr reonorMk amanuétTuHm  XXaHyounm  Tax-LlaH
TOFMMKNapuaa yTkasuw metoaukacy (XKussax TymaHu, Y36eKMCTOH)

Enncees H.A.", CunaHtbeB B.B."?

YKussax waxpuaaru Koo+ (Bonrabyim) deaepan yHueepcuteTn domnuani, XKuasax, ¥Y36eKUCToH;
yeliseev.21@mail.ru

’Ko3oH (Bonra6yiiv) enepan yHmepcutetn, KasaHb, Poccust

2023 nnngaHn 6ownab, "Teonorma” nyHanuwmaar GUpMHYN Ba MKKUHYM Kypc Tanabanapu
YUYyH reonormk amanmét >Kmsszax Lwaxpy LUMMOMMIN KUCMUHMHE SkMHuaa komnawraH >Kunssax
nonuroHnaa yTkasmnmokaa.

MonuUroHnHWHr adp3annuknapn KynigarmnapHu y3 mndaura onagu: 1) KosoH (Bonrabywn)
denepan yHuBepcuTeTUHUHT XKussax dmnuanura skuHnurm; 2) MangoHga axwmv ouunmanap
Ba yCcumnuknap nyknurin; 3) TOF XKMHCIapUHWHT €pUKNapy Ba TOF-KOH ULLNapu (kapbepriap, aHuk
TO3a xyayanap) maexyanmry; 4)  Kynna® kuwnok nynnapu 6opnuru; 5) PenbedHnHr oconnum,
TanabanapaaH anoxmaa TanéprapnvkHu Tanab kunvanau.

Maskyp  XyQyOHWHr  reonorvk  xaputacu  1970-nvnnap  Gownapuvpga  Tyaunrad
Ba martepuannap 1983-iunga Hawp atunrad (Coeet Uttndokm [daenat reonorvk xapurtacw,
K-42-XXXIl, Onon-Fuccop cepusicn). Ywby TagkukoTnapdaH KeMuH XyOoyoHW pexann ypraHui
onnb OGopunmaraH. Xosuprn kyHga K-42-XXXIl BapafMra wnoBa KunvMHraH TaBcudgaru
MabNymMOTNap 3CKUpraH; XycycaH, crpaturpadgms Oymmya mabnymotnap  mMukpodayHa
(koHOHOOHTNApP Ba GoluKanap) acocuaa TaCAuKNaHWULLIN JTI03MM, TEKTOHUKA Byrnya MabinymoTnap
aca sHMM rnoban TEeKTOHUKa HyKTau HasapuaaH kamta Kypub udvkunuwmn kepak. LLyHWHr yyyH
TanabanapHWHr reosniorMK amanuétTn XyoyOHVUHr FeonorvK ypraHurnMaraH >XuxatnapuvHu xan
KMnuwra  nyHantvpunrad:  Tanabanap kKynWigarn  BasudpanapHu - amanra  olvpuviagn:
1)  mukpodbayHan TagkvKoTnap ydyH HamyHanap onvHagw; 2) reonorvk TaHa XyayarapyiHu
aHvKnab, ynapHUHI YerapanapuHmn kaug kunagunap.

Hana TagkvkoTnapm Kynnaarv pakamnm socutanap unaH Kylummya KAnnHraH:

1) KysaTuw HyKTanapu koopauHatanapuv, katnamnap €TKMSUNULLN 3neMeHTnapu, AeHrn3
catxvaaH 6anaHanukHy ynyaw yayH Android Ba iIOS gactypnapu («ToFnu koMmnac», «ANTUMeTp»)
KynnaHunagu; 2) TtanabanapHuHr KyHOanuk Ba cypatnapu Google xyxokatnap gacTtypura
aybnukat kunuHagw; 3) nyHanuwnap Google Ep gactypuvaa (7.3.6 Bepcus) cnyTHUK CypaTnapvaa
Ky3aTnd Gopunagm (by koopauHaTanapHu Ba Ky3aTull HykTanapu OOfMaHULLMHW TEKLMPULL,
NyHanuwnapHHr reomopdonorvk npodounnapmin Tysuwra épgam 6epagn); 4) amanuét oynnya
AKYHU xpcoboT Google xyxokaTnap gactypyaa TanépnaHub, ykuTyBumnap Ba Tanabanap y4yH
KylwimMa dooanaHumiira oMK KUnnHaaw.

[ana amanuétn HaTwkacuaga Tanabanap XyayaHUHr reornornsicu, reororvk TaakuKoTiapHu
yTKasuL MeTOAuKacK, 3aMOHaBUM pakamnu BocuTanap Ba pecypcrnap 6wunaH TaHuwaau
Ba »Kamoaja MLnaLl KyHMKManapvHu onraH 6ynagunap.
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Geological Education at the Branch of Kazan Federal University
in Jizzak (Uzbekistan): Development Prospects

Ibaidullaev T.G.%, Silantiev V.V.*?
'Branch of Kazan (Volga Region) Federal University in Jizzak, Jizzak, Uzbekistan; timur-85@list.ru
’Kazan (Volga Region) Federal University, Kazan, Russia

Geological education, profile ‘Geology and development of oil and gas fields’
is implemented in the Branch of Kazan (Volga Region) Federal University in Jizzak (Uzbekistan)
on the basis of the Decree of the President of the Republic of Uzbekistan Ne PP-5237
from 28.08.2021. The Institute of Geology and Oil and Gas Technologies of Kazan Federal
University (IG&NGT KFU) is the base institute of the parent university for the implementation this
direction.

Oil production, oil refining and petrochemistry is one of the growth points of innovative
development of KFU. The concept of the educational process in the Geology includes integration
of students' education at the Branch with education at IG&NGT KFU. The mechanism
of the concept implementation is attraction of the teaching staff of IG&NGT KFU to the training
of students of the branch, adaptation of educational programmes of IG&NGT KFU to the needs of
the Republic of Uzbekistan.

Prospects of development of the Geological education:

- gradual expansion of educational directions and programmes;

- additional education and professional development;

- joint scientific research in the field of oil and gas geology (methods of oil recovery
enhancement, catalysts, underground processing) and geology of ore minerals (gold, platinum,
rare earth elements) — use of laboratories of IG&NGT KFU simultaneously with organizing the own
laboratory base of the Branch;

(d) integration of the Branch into major projects of IG&ANGT KFU, into co-operation
with Russian and foreign industrial partners, into world-class scientific and educational events.

At present the Branch has purchased a portable S1 TITAN 800 spectrometer (Bruker,
USA), which is a mobile, simple and fast X-ray fluorescence analyser with a long lifetime
(up to 100 000 analyses). The spectrometer is designed for the study of elemental composition
of qualitative and quantitative analysis of the chemical composition of rocks and ores of different
shapes and aggregate state. It is necessary to look for geological enterprises of different profiles
interested in carrying out these studies. Spectrometric studies on the existing equipment
of the Branch can be supplemented by analytical work on the laboratory base of IG&NGT KFU.

Participation of students and teachers of the Branch in scientific research will increase
the efficiency of the educational process, lay the foundation for the formation of human resources
potential of the Branch from its graduates.
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HanpasneHune «leonorns» B ®unuane KasaHckoro denepanbHOro
yHuBepcuteta B ropoge [xusak (Y36ekuctaH): nepcrneKkTuBbl
pa3BuTuA

W6aitnynnaes T.IY, CunaHTbes B.B.M?
'ounnan KasaHckoro (MpwuBoMKCKOro) dheaepanbHOro yHuBepcuteta B ropoge [bkusak, [xu3ak,

Y36ekncraH; timur-85@list.ru

KasaHcKuil (MpuBomkckun) denepanbHbii yHMBepcuTeT, . KazaHb, Poccus

HanpaeneHue "leonorna”, npodunb "leonornss 1 ocBoeHMe MecTopoXaeHUn HedTu
n rasa" peanmsyetcsa B Punnane KasaHckoro ([MpuBormkckoro) degepanbHOro yHmBepcuteta
B ropoge [xusak (Y3bekuctaH) Ha ocHoBaHuM [locTaHoBneHus npesvgeHta Pecnybnuku
Y3bekucraH Ne T[1M-5237 ot 28.08.2021 ropga. bas3oBbiIM WHCTUTYTOM TOFIOBHOIMO
yHMBepcuTeTa Ons  peanusauum  HanpaeneHus  asndetca  MIHCTUMTYT  reonorum
N HedpTerasoBbIx TexHoNorum KasaHckoro pegepansHoro yHusepcuteta (MMMHIT KOY).

Hedtepobbivua, HedTenepepabotka U HedpTEXMMUA — OAHA W3 TOYEK pocTa
MHHOBALMOHHOIO pasBuUTUSA Koy. KoHuenuusa obpasoBaTenbHOro npouecca
no HanpasneHuto “leonorms” BkMwyaeT B cebs wHTerpauno 0OyyYeHWss CTyAEeHTOB
B dunuane c obyyeHnem B UTnHI'T K®Y. MexaHnam peanuaaumnm KoHLENLnn

— npuBnevyeHne npodeccopcko-npenogaeatenbckoro coctaa MMHIT KOY k obyyeHuto
cTygeHToB  hunmana, agantauua  obpasoBaTenbHbiX  nporpamm  UITmMHIT KoYy
K noTpebHocTam Pecnybnnkn Y3bekucraH.

lNepcnekTnBbl pa3BuTua HanpaeneHune "leonorna™:

— nocTeneHHoe paclmpeHne obpasoBaTenbHbIX HanpaBneHu n NporpamMmm;

— gononHuTenbHoe obpasoBaHMe 1 NOBbLILEHWE KBanudukauuu;

— COBMECTHbIE Hay4Hble nccregoBaHus B obnactu reonorum HedTu 1 rasa (MeTogoB
NOBbILWEHNS HedTeoTAaumM, KaTann3aTopos, NOA3eMHOM nepepaboTkM) U reonormn pyaHbix
NONe3HbIX MCKoMaeMbix (30510TO, NnaTuHa, peaKo3eMeribHble 3NIEMEHTbI) — MCMONb30BaHUE
natopatopun UMMHI'T KOY ogHoBpeMeEHHO ¢ co3agaHmem cobCTBEHHON nabopaTopHon 6asbl
dunuana;

(r) wHTerpaumss dunuana B kpynHble npoektbl MIMHIT KO®Y, B coTpygHU4ecTBO
C POCCUIACKUMM N 3apyOexHbIMU MHAYCTPUAnbHbIMU NapTHEpPaMu, B NPOBEAEHME Hay4YHbIX
1 obpasoBaTefibHbIX MEPONPUATAN MUPOBOIO YPOBHS.

B HacToswee Bpemsa dunuan npuobpen CnektpomeTtp noptatueHbin S1 TITAN 800
(Bruker, CLUA), npegctasnswowmn cobon  MOBUMbHBIA, NPOCTON U BbICTPbIN
pPEHTreHoNyopeCUEeHTHbI aHanuaaTop ¢ Gonbwum pecypcom (oo 100 000 aHanusos).
CnekTpoMeTp npegHasHayeH AONs WUCCreaoBaHUA 3MEeMEHTHOro cocTaBa KavyeCTBEHHOro
N KOSIMYECTBEHHOr0 aHanu3a XMMWYEeCKOro cocTaBa lopHbIX MOPOA WU pyd pasHou (hopmbl
N arperaTHoro coctosHunsa. HeobxogmMmo uckaTb reofniormdeckne npegnpuatnsd pasfimdHoro
npoduns, 3anHTEepecoBaHHble B NPOBEAEHUN ITUX uccrnegoBaHuin. CnekTpomeTpuyeckne
uccnepoBaHna Ha uMmerowemcss obopygoBaHum  dunuana Moryt ObiTb  JOMOSMHEHbI
aHanuTnyeckumn pabotamm Ha nabopatopHorn 6asze TMHIT KoY.

Yyactue ctygeHToB u npenogasartenen dunuana B Hay4YHbIX UCCreA0BaHNSX NOBLICUT
3 peKkTMBHOCTL 0Opa3oBaTENbHOrO NPOLIECCa, 3aN0XUT OCHOBY (DOPMMPOBAHUS KagpoBOro
noteHumana dunmnana n3 ero BblMyCKHNKOB.
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Xunszax waxpugarm Ko3oH depepan yHuBepcutet unuanuaa
“Teonorna” TabnMM WyHanNUWKU: PUBOXMAHWLWL  UCTUKOONNapu
(Y36eKncToH)

W6aitnynnaes T.I}, Cunantbes B.B.M?
BKuasax waxpuaarn KosoH (Bonrabyin) denepan yHusepcuteTn dunuanu, YKnsszax, Y36ekncToH;

timur-85@list.ru

’KosoH (Bonra6yiiv) enepan yHmepcutetn, KasaHb, Poccust

YKussax waxpuaarv KosoH (Bonrabyim) dbenepan yHusepeutetv unmanmaa (Y36ekucToH)
‘Teonornst” Tabnum  WyHanuwn, ‘feonorvsd, HedpTb Ba ra3 KOHMApWMHW  y3nawtupuw’
MyTaxaccucrmrn  Y3bekuctoH Pecnybrmvka MpesvgeHtwHunr 2021  mmn 28-aBrycraarm
MK-5237-coH Kapopura acocuaa Tawkun atunrad. KosoH ®egepan yHuBepcuTeTUHUHN "'eonorms
Ba HedT-ra3 TexHororusnapn MHcTUTyT (MBaHMMK®Y) ywby tabnum nyHanuwn aonmatmHn
amarra OLMpULL YYyH TasiH4 MHCTUTYT xucobnaHaaw.

HedTb nwnab unkapuw, HedTHM KarWTa mwnaw Ba HedTb KMMEcH — KDY MHHOBAUMOH
PVBOXMAHULLMHWHE  YCULL  HyKTanapugaH 6upu xucobnaHagw. “Teonorvs” WyHanuwm  yKyB
YKapaéHMHUHI KoHuenuusicura omHoaH doununan TanabanapuHuHr Tabnum onmwn BaHIMNMKOY
ykyB haonmustu 6unaH uHTerpauvsnawrad. MBaHIMMK®Y ykys pacTypnapuHu Y36ekucToH
Pecnybnukacu axtnéxnapura mocnawtmpuil, MeaHMMK®Y npodeccop-yKUTyBUMnapmHu Tabanm
XapaéHura keHr »and kunuw KoHuenumsaHn amanra oLwmpuLL MexaHnsmMm xycobnaHaam.

“reonommst” TabAM MYHANMULLMHN PUBOXITAHTUPULL UCTUKDOMNapW:

— TabM AyHaNMLNapwu Ba gactyprnapuHm 60cknumMa-60CkuY KEHranTUpLL;

— KyLUMMYa TabMM Ba Maraka OLLUMPULL;

— HedpT Ba ras reonorvsicn (HedbTHU KasvMb onuwl, katanusaTopriap, ep OCTUHM KanTa
vLInaw ycynnapu owmvpuil) Ba pyda MyHepannapy reonorusicu (OfnTuH, nnatuHa, HOED Tynpok
aMieMeHTNapn) coxacugarm kKywma WiMMR  Tagkykotrnap onmbd  Oopuw -  [BaHIMKOY
nabopartopusanapvgaH donganaHuil xamga oup BakTHUHT y3uaa ounvanHuHr y3 nabopatopus
BasacuHu apaTuLL;

(r) dunuannm MaHMMK®Y nmnpuk nonmxanapuvra, Poccus Ba Xopuxuin caHoaT xaMKopnapm
OunaH xamKoOpMMKOA »>KaxOH MUKEcuaarn WIMWA Ba YKyB TagbuprapuHu  yTkasuiwgaru
WHTEerpauusinaLlysu.

Xosvprn Baktda Punuan TomoHmgaH C1 TUTAH 800 (Bpykep, AKLWI) noptatus
CNEKTPOMETPU Xapwa KUNWHraH, y y3ok xm3mat mygaatura ara (100 000 ta taxnunrava) 6ynraH
mMobun, oaauMn Ba Te3Kop pPeHTreH-coriyopecceHcus aHanusatopuanp. ChekTpomeTp Typnu
LIaKngan Ba arperaums xonatuaarvm TofF XKMHCNapy Ba pyganapHUHT KUMEBUA TapknbuHu cudpat
Ba MUKOOPWI Taxmur KAMULLHWHE 3NieMeHTap TapKMOWHW YpraHuwl ydyH Mmyrpkannadrad. Yoy
TAOKMKOTNAPHN YTKasuLra KM3ukkaH Typnv npodungarm reoriorMk KopxXxoHanapHu nsnawl Kepak.
dunuanHuHr  MaBXygd, YCKyHanapwgaH donganaHraH xonga CrnekTpoMeTpuK  TagkuKoTnap
BaHMMK®Y nabopatopus 6azacuaa Taxnunuin uwnap unaH 60NMMTUANLLIN MYyMKUH.

dunnan Tanabanapy Ba NPOECCOP-YKUTYBUMAPHUHT UMW TaaKUKOTRap wlinapvaa
UWITUPOK STUWM YKyB apaéHu camapagopivrvHn owupagu Ba  (bunuanHuHr  Kagpnap
CanOXMATUHN YHUHT BUTUPYBYMNAPUAAH LWAKINAHTMPULL yYyH acoc 6ynunb xusmat kunaam.
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AnekmpoHHoe Hay4YHoe u3daHue
cemeeozo pacrnpocmpaHeHusi

MEXOYHAPOOHASA KOH®EPEHLUA
KAZAN GOLOVKINSKY STRATIGRAPHIC MEETING 2024

CoBpeMeHHas cTpaTturpacgpuma: metoabl U NPUIOXEHUS

BOCbMASl BCEPOCCUUCKASA! KOH®EPEHLMA
«BEPXHWW NMAJIEO301 POCCUN»,

nocBsweHHble 190-neTuto co aHA poxaeHua H.A. Fl0nNnoBKMHCKOro

KasaHb, 28—-30 okTabpsa 2024 r.

CO6opHUK Te3ucoB

MNognucaHo K ucnonb3oBanuto 02.12.2024.
MapHUTYpa «Arial».
3akas

N3patenbcTBO KaszaHckoro yHmBepcuTteTa

420008, r. KasaHb, yn. lNpodeccopa HyxwuHa, 1/37
Ten. (843) 206-52-14 (1704), 206-52-14 (1705)
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