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

Alexander S. Alekseev'?, Anna A. Suslova'

1Lomonosov 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,4 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.
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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 Ivantzevka 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 (Ivantzevka, 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

“Paleontological 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'
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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
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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
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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).

19


mailto:annadrazd@gmail.com

Morphology and species composition of the genus
Polyedroentactinia Kozur et Mostler (Late Paleozoic radiolarians)
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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 lvanovo region.
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Chondrichthyan assemblages from the Upper Devonian -
Carboniferous of Belarus

Alexander O. Ivanov' 2, Dmitry P. Plax®

'st, Petersburg State University, St. Petersburg, Russia; lvanovA-Paleo@yandex.ru
’Kazan Federal University, Kazan, Russia

*Belarusian National Technical University, Minsk, Belarus; agnatha@mail.ru

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 Mossbauer 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/ )

25



Implications of Sedimentary Facies for Hydrocarbon Exploration
in the Kurrachine Dolomite Formation in the Palmyride Basin (Syria)

Nosheen Mohammad'?, Svetlana O. Zorina', Samer Kenjo?
'Kazan Federal University, Kazan, Russia; nosheen.qg.mohammad@gmail.com
’Department of Geology, Faculty of Sciences, Damascus University, Syria

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
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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 technigue. 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 8'°C values exhibit a distinct lack of correlation with 5'®0, 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 8*C and &0 values coincides
with a sevenfold and fivefold increase in Mn/Sr and Fe/Sr ratios, respectively. The observed
5"C and &0 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 80 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/.
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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).

33


mailto:levia4an@mail.ru

The role of the weathering crust of crystalline basement in structure
of the Volga-Ural anteclise
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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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on the distribution of Skolithos traces in the deposits of the Tosnha
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 Tosnha 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 aquatic 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 PISC.

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.
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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 Zurich, Zurich, Switzerland

“*Nanjing Institute of Geology and Palaeontology, Chinese Academy of Sciences, Nanjing, China

Dispersed megaspores of the genus Otynisporites (Fuglewicz) Karasev et Turnau,
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 (CEBSs).

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 0O.? 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. Zharinoval?

'Kazan Federal University, Kazan, Russia; vevzharinova@kpfu.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 &"Ccon was examined in the 13 samples (15 conodont elements). The precision
of the 5'3Ccon value is +0.15%.. The measured values are reported relative to the VPDB
(Vienna Pee Dee Belemnite) standard. The mean values of 8'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%eo.

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 8"*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*3*Ccon
may be caused by shortening of the food chains, enhancing of C-isotope fractioning
by phytoplankton, and a decline in the 8"*C of atmospheric CO.,.
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LUunuHpgpuyeckne crtpomartonopouvaen U3 OEBOHCKUX OTNOXEHUW
TumaHo-CeBepoypanbckoro naneob6accenHa

AHTponosa E.B.
U oL Komu HL YpO PAH, CeiktbiBKap, Poccus; antropova@geo.komisc.ru

OO6blMHO  rpynna  CTPOMaTONoOpoOUAEN, XapaKTEPUIYHLUMXCA  LUMIMHAPUYECKMMN
LeHocTeymamu, UCTYNAPHBIMKM acTpopusamMmn 1 BE3UKYNAPHbIMU S4ernkammn no nepudepun
CKeneTHOM MOCTPONKM obbeanHsAeTcsa nog HasBaHuem «amdunopbl». OgHako 4YacTto 3Tu
HaxXO4KM Ha camMoOM Aefne OTHOCATCS He ToNbKo K pody Amhipora, HO 1 LOBOMbLHO GOMbLIOW
rpynne pogoB CTpomartonopovaen cybuunuugpudeckon mopcdponorun. Copepxawme
NX NOpoAbl Ha3biBalOT «amMUNOPOBLIMU» YCIOBHO. B LLEeNnom LeHocTeyMbl LMIMHOPUYECKON
dopMbl  MMEKT TeHAaeHuuio obpasoBbiBaTb 6onbluve CKOMMEHWsl, Hepeako SBNSASCb
nopo4oo6pasyrLWmnMmn U cnaras MHOrOMETPOBbIE TOMLM U3BECTHAKOB, JNULLEHHbIE APYrnx
doccunnun.

[leBoHCKME «amdunoposbie N3BECTHAKN» pacnpocTpaHeHbl nnaHeTapHo.
Kak npaBuno, aTo TeMHble crioucTble KapboHaTHble nopoAdbl C BGonbwMM cogepXaHuem
TOHKMX Tpybouek (0o 5 MM) pasHOOPUEHTUPOBAHHBIX LIEHOCTEYMOB CTpomaTonopouaen 6e3
cnenoB NpuKpenneHus k cybeTpary.

B peBoHe Ypana u TumMaHa (UKCUPYIOTCA HECKOSbKO cTpaturpaduyeckux ypoBHEN
pacnpocTpaHeHnsa nogobHbIX Nopos OT aMca M A0 dpaHa BKoumTensHo. Mo pesynbTatam
NccneaoBaHU M aHanmM3y HaKOMEHHbIX AaHHbIX MOXHO BblAeNuUTb criefyouime 30HbI:

1. Stellopora spica Bogoyavl., S. similis Bogoyavl., S.plena Bogoyavl.— kovBeHcKkui
n BUNCKMI TOPM3OHTLI aMca (K.3. serotinus, patulus);

2. Amphipora ramasiensis Bogoyavl., A. regularis Less., Stachyodes singularis Yavor.,
S. nadotaensis Bogoyavl. — yecnaBckui M NAWMNCKUA FOPU3OHTBI XMBeTa (K.3. varcus,
ansatus, hermanni);

3. Novitella tschussovensis (Yavor.) — MeHObIMCKAA U aCKbIHCKUI FOPU3OHTbI bpaHa
(k.3. jamieae, rhenana, linguiformes).

MpucytctBMe 9TMX BMOOB TakkKe YCTAHOBMEHO B npegenax  YpanbCKoro
naneobaccenHa n 3anagHo-Cubupckon nnutel. Takum obpasom, onpegeneHve
TaKCOHOMMWYECKOro cocTaBa «amdunop» MMEET 3Ha4YeHne ANt BHYTPU- N MeXPernoHarnbHbIX
Koppenauun.

«AMdUNOPOBLIE» CKOMIEHNHA, KpOMe cTpaTurpadonyeckon, HECYT HE MEHee BaXHYIo
MHopMaLMIo O xapakTepe naneobaccenHoB: Kak MpaBwuSio, CTPOMaTonpouaen SABMsTCA
obutatenamMm MenkoBoAHbIX YacTten wenbda. [losBneHne uUMNMHAPUYECKUX DOPM
NPUYPOYEHO K CKIMOHaM OpraHOreHHbIX MOCTPOEeK, Hepeako HakoMieHne OOfIOMKOB
npouMcxoamT Yy WX OCHOBaHWW. Takue M3BETCHAKA MOTyT KOCBEHHO YyKa3sblBaTb
Ha CyLecTBOBaHME OpraHoOreHHow noctpourkn. Kpome TOro, crpomartonopoungen Boobuie
n amcumnopuabl B Y4aCTHOCTM HECYT [OOMONHUTENbHYI WH(OPMaLMIO, MO3BOMSAOLLYIO
KOHKPETM3MpPOBaTb floKasnbHble NaneoobCTaHOBKM Naneo30MCcKnx 6acCcenHoB 1 Nx YacTen.

He nckntoyeHo, 4to B Byayuiem B cTpaturpadmyecknx cxemax ¢ y4etom daumanbHbiX
ocobeHHoCTen, AaHHbIE MO «aMMNOPOBbLIM U3BECTHAKaM» HangyT CBOE MeCTo.
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O nepBon Haxogke auckopauxtudcdopmHon (Osteichthyes:
Discordichthyiformes) pbiObl B Ka3aHCKUX OTIIOXEHUAX YAMYPTUMN

BaxeHos C.M.!, bakaes A.C.%>%*

1ypl,MypTC|<|/||7| rocyaapCTBeHHbIV yHuBepcuTeT, MxeBck, Poccusa; bazhenov.stanislav34@yandex.ru
*ManeoHToNorM4eckuit nHctutyT PAH, Mockea, Poccus;

*KasaHckwii denepanbHbin yHUBepcuteT, KaszaHb, Poccus

4CaMapKaH,El,CK1/|17| rocyaapCTBEHHbIN  yHMBepcuteT wumeHn Lapoda Pawwngosa, CamapkaHg,
Y3bekucraH

Paspes Cwupgopobl [opbl (Yomyptckas Pecnybnuka) — ogmH un3  Haubonee
HacCbILLEHHbIX OKamMeHenocTaMn B YAMypTuM, rae BOonb npaBoro Gepera pekn Kama
BbIXOAAT Ha AHEBHYIO NMOBEPXHOCTb OTMOXEHMS BEPXHEWN 4acTu KasaHCkoro spyca (Bulanov
et al., 2022; dapanoHoBa, 2024).

Hanbonee u13BECTHbIM MeCTOHaxXOXAEHMEM B pa3pese SBMAAITCA COBCTBEHHO
Cupoposbl ['opbl. OHO 6bIN0 OTKpbLITO E.W. YnaHoBbIM npu reonornyeckon cbémke B 70-Xx
rogax npownoro Beka. B nuH3eb6asanbHOro KoHrnomepara, BbIXOASLWEN Ha [OHEBHYH
NMOBEPXHOCTb Y ype3a BoAbl, Obinn obHapyXeHbl U onmMcaHbl parMeHT fIEBON BETBU HIDKHEN
YencTM TeMHOCMOoHAWNbHOM amMdpunbum Melosaurus Sp.; MHOXECTBO KOCTEW KpPYMHOM
XuwHon roproHonum Kamagorgon ulanovi (B T. 4. ronotun) (TatapuHoB, 1999);
BEPXHEYENioCTHas KocTb OonosaBpovaHo napapentunum Belebey shumovi (ronotun)
(Bulanov et al., 2022); dpparmMeHT 4erntoCTHOM KOCTU Ka3enaHoro nenvkodaepa Ennatosaurus
Sp.; a TaK e MHOXeCTBO doparMeHTa KocTeln TeTpanoa.

B 2014 rogy Hammu Obina oTkpbiTa uxtnogayHa CupopoBbix op. Octatkm pbib
NpUypoYeHbl K TOHKOMY (MeHee 0,1 M) Crol rfIMHUCTOrO U3BECTHSIKA (MEeCTOHaXOXAeHue
Cwnpoposebl [0pbl-2), 3aneratowemy B 7 M Haj TOMLWEN nec4yaHuka, B KOTOPOM OBHapyXeHbl
MHOrO4YmMCrieHHble KOCTWU TeTpanog. Bcero 6bino cobpaHo u msydeHo 1034 yewyn. Hamum
Oblnn onpegeneHbl nyyenepble pblbbl: Eurynotoides costatus, Kazanichthys viatkensis,
Kargalichthys efremovi, Platysomus biarmicus. Hanbonee MHOrouncneHHbl ocTaTKu
HekpynHoro anbrocpara Eurynotoides costatus. Bce nepeyncneHHble BbIle TaKCOHbI
XapaKTeHbl 415 BEPXHEKa3aHCKOro noabspyca.

Haunbornee nHTepecHon okasanacb Haxoaka (2024 r) yewywn Discordichthys cf. spinifer,
npenctasutens otpsaga Discordichthyiformes. 910 Hambonee 6GasanbHasa rpynna cpegu
nepmcknx Osteichthyes, koTopas AEMOHCTPUMPYET MHOXECTBO KpanHe apXauyHbIX
NMPU3HAKOB, HE XapaKTEepHbIX ANA akTUHONTEPUIMN: OTCYTCTBME TMNEepPMUHEepPanm3oBaHHbIX
TKaHen (dManu wunuM 3Hamenouga) Ha OAOHTOoAax; 3Be3doobpasHble OOOHTOAbl, FPEBHU
KOTOPbIX OCINOXHEHbI 3yOunkamn; pa3BuTUe AEHTEOHOB B OAOHTOAAX; CTPOEHME BOCXOAALLNX
kaHanoB wu T1.4. (BakaeB, 2021). BONMbWWHCTBO 3TUX MPU3HAKOB XapaKTEpHbI
ans  cunypuickux  6asanbHbix  Osteichthyes, Takmx, kak Lophosteus superbus
(Jerve et al.,, 2016). Takum obpasom, ana nepmu Discordichthyiformes ©binn kpanHe
apxavnyHbiMK pbibamu, KOTOPbIX MOXHO Ha3BaTb «XMBbIMU UCKONAEMbIMUY.

Panee octatkm Discordichthyiformes BcTpeyanucb TONMBKO B YPXYMCKMX,
CEBEPOABMHCKMX N BATCKMX OTIIOXEHUAX, n obHapyxeHune Tunosoro poga Discordichthys
B Ka3aHCKUX OTNOXEHUSAX CYLLECTBEHHO paclumpsieT cTpaturpaduyeckun auanasoH
pacnpoCcTpaHeHns AaHHOMO 3TUX YHUKAmbHbIX Pbib.

PaboTta BbinonHeHa B pamMkax rocygapcTBEHHOro 3agaHusa KasaHckoro dpeaepanbHoro
yHuBepcuteta (K®Y) (npoekt Ne FZSM-2023-0023) n YAMypTCKOro rocyaapCTBEHHOro
yHuBepcuteta (Yalry) (npoekt Ne FZSM-2024-0011).
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Mukpodauum TynbCKUX OTNOXEHUN (HUXKHUK KapO6oH) KOro-BocToka
BocTo4yHo-EBponenckoun nnatdopmbl n KOxxHoro Ypana

Bawnbikoa E.10.Y, MopoxanuHa E.H.Y, Kynaruna E.N.*
1I/lHCTl/lTyT reonornm Ydumckoro denepansHoOro nccnegoBartenbckoro ueHTpa Poccunckon akagemmm
HaykK, Yda, Poccus; duss _06@mail.ru

PaccmoTpeHbl  Mukpodhaumm  kapOOHATHBLIX  OTNOXEHMWA  TYNbCKOrO  FOPU3OHTA
BU3ENCKOro spyca HmkHero kapboHa ckBauHbl 106 «[lMpegypanbckas» [Npenypanbckoro
npormba, ckBaxuHbl 106 «OkTsaGpbCcKkas» ro-soctoka BoctouHo-EBponenckon nnatgopmel,
paspesa Cukasa 2 HOxHoro Ypana. MaTepuanom Ans aHanmsa MNOCAYXUAWU KOSNeKumMn
wnndgos OO0 «lMasnpomdobbivaOpeHbypr», My3esi reonorMm M MnosiIe3HbIX MCKOMAaeMbIX
Pecnybnukn BawkoptoctaH (r. Yda). lNpu MUKpoonncCaHUM WM3BECTHAKOB WCMONb30BaHa
knaccudpukaumsa P. OJanema (1962), metoanka E. ®niorens (2010). Ha ocHoBe TeKCTypHO-
CTPYKTYPHbIX OCOGEHHOCTEN M3BECTHSAKOB W cOCTaBa (hayHUCTUYECKMX OCTATKOB TYNbCKUX
OTIIOXXEHUA B M3YYEeHHbIX paspes3ax BblefieHbl OCHOBHblE MUKpodauMm U1 BbISIBNEHbI
YCIOBMSI OCaOKOHAKOMieHUst Ha OTKpbIToM wernbdge. Paspe3 ckB. 106 «Okrabpbckasy
npencrasneH YyeTblpbMs MUKpodhaunaMK: NaKkCTOYH MenkobnoknacToBbIn
dopamMnHNPEPOBO-BOAOPOCIIEBLIN  COPTUPOBAHHbIA;  MAKCTOYH  TOHKOOWMOKNACTOBbIV
dopaMmnHNpepoBO-BOAOPOCHEBLIN  C cybnapanienbHOn OPUEHTUPOBKOM  YOJMHEHHbIX
¢parMeHTOB; BaKCTOYH TOHKOMENOWAHbIN; BaKCTOYH-MAKCTOYH ToHKonenougHeln. Paspes
cksaxuHbl 106 «[pegypanbckas» npeacTaBfieH LWeCTbld MUKpodauMsaMn: BaKCTOYH-
NaKCTOYH TOHKOOWMOKNACTOBbLIA; MNaKCTOYH MeNKOOMOKNACTOBLIN; NaKCTOYH-6addncToyH
MENKOOMOKNACTOBbIV NENONOHbIN; JONTOMUT MENKOKPUCTaNIMYECKUn OOQHOPOAHbIN; MaKCTOYH
cpeaHe-Merniko3epHUCTbIN  NeNnonaHO-6MOKNACTOBLIN; NAKCTOYH MNenouaHo-BMOoKNacToBbIN,
OPVEHTMPOBAaHHbLIN MO cnouctocTh. [nga paspesa Cukasa 2 onpedeneHo nate MUKpodauuni:
NMaKCTOYH BMOKNacTOBO-KPUHONOHBIN; NaKCTOYHbI-FPENHCTOYH fBuoknacTtoBo-
dopamMmHNpepoBbIN; NakCTOYH NonnMbNoKNacToBbIN; rPENHCTOYH nenowngHo-
dopaMnHNepoBLIN; rPENHCTOYH B1OKNacToBo-dopaMnHNGEPOBLIN.

O6cTaHOBKM OCagKOHAKOMNMEHUsT TYNbCKOro BpemMeHun B ckBaxnHe 106 «OkTabpbckasny
n cksaxmHe 106 «[lpegypanbckasi» COOTBETCTBYHOT OTKPbITOMY TUXOBOAHOMY LUenbdy
C AencTBMeM [OOHHbIX TedeHun. [ocnepoBaTenbHOCTb Mukpodaumi B paspese Cukasa
2 yKkasblBaeT Ha 4epefoBaHWEe OTMNOXEHUW TeYeHWA W BOMHEHWW B Hayane TyIbCKOro
BpEMeHM, a Takke nocteneHHoe obmeneHne wun obpasoBaHWe YCNOBUMMA OTMENN
MEMKOBOLHOrO Wenbga K ero KoHuy.
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CoobuwecTBa AEBOHCKUX MO3BOHOYHbLIX M3 LIMNEMCKOro paspesa
CpepgHero TumaHa

BesHocos M.A."2, MmuHckmii B.H.3

1I/lHCTl/lTyT reonornn ®NL Komu HLL YpO PAH, CeikTeiBkap, Poccus; paleofisher@mail.ru
KasaHckwii (MpuBomkckun) depepanbHbii YHUBepcuTeT, KasaHb, Poccus
3CaH|<T-I'IeTep6yprC|<v||7| rocynapcTBeHHbI yHuBepcuteT, CaHkT-INeTepbypr, Poccus

Nwmetowmecs B nutepatype cBeAeHWsi N0 AEBOHCKMM NO3BOHOYHbIM CpeaHero Tumana
(lvanov, LukSevics, 1996, Esin et al., 2000, NMwuHcknin, BaHoB, 2014 1 Op.) oCHOBLIBaOTCA
npenmMmyLLecTBEHHO Ha MaTepuane U3 paspesa, BCKpbiBatoLwerocsa no p. lNevopckon MNMuxme.
Mwxemcknin paspes, B CpaBHEHUU C PaACMOfIOXEHHbIM CEBEPHee LMIeMCKMM, obHaxaeTcs
Ha OTHOCUTENbHO HeOOMNbWOM Yy4acTke, CroXeH ©Oonee MOPUCTbIMU  OTIIOXKEHUAMM
M OTNMYaeTca nyylwen W3y4eHHOCTbl. HecMoTpsa Ha AaBHIO W3BECTHOCTb [AEBOHCKUX
NMO3BOHOYHbIX U3 uunemckoro paspesa (Rohon, 1899; O6pydeB, Mapk-Kypuk, 1965 n ap.),
Haspena HeobxoAMMOCTb WX PEBM3UN C Yy4eTOM CcTapbiXx U HOBbIX cbopoB. B poknage
NpMBOAATCA AaHHblE O TAaKCOHOMUYECKOM COCTaBe MO3BOHOYHLIX M3 LEBOHCKOro paspesa
p. Unmnbmbl, a Takke WX BepTUKanNbHOM W NfowagHoM pacnpocTpaHeHuu. Bcero
N3 WHTepBana, OrpaHW4YeHHOro BaSiCOBCKOM — KPaMMnoOfibCKOW CBUTaMW, HaMW OTMEYEHO
6onee 40 TaKCOHOB MO3BOHOYHbIX, MNPeACTaBreHHbIX 6ec4entoCTHbIMK, akaHTogamu,
NNAaCTUHOKOXUMK, FonacTenepbiMun, nyydenepbiMn pblidamm 1, BO3MOXHO, MPUMUTUBHBIM
TeTpanoaom.

YcTaHoBneHo, 4to coobuiectBa M3 OOHOBO3PACTHLIX OTIIOXEHWUIN, BCKPbIBAKOLLMXCH
B BEpXHeEM M cpegHem TeyeHun p. Lnnbmbl, cyllecTBEHHO pasnuyaoTca mexagy cobown.
B 3anagHoM YacTu nM3y4YeHHON TEPpPUTOPUN B TEYEHWE MO3LOHEro XMBETa — paHHero gpaHa
COXPaHANMCb NPEMMYLLLECTBEHHO 03epHO-NaryHHble o6cTaHoBkM. OTHOCUTENBbHAA M30NALUS
AaHHoM 4actu bHaccenHa u, BO3MOXHO, crnabasa kopmoBas 6asa obycnaenvBanu pesko
Bblpa)KeHHY0 06eaHEeHHOCTb TaKCOHOMMYECKOro cocTaBa obuTaBLUEN 34eCb UXTUOAYHBbI.
B BOCTOYHOM HanpasneHun pasHooOpasvMe OAHOBO3PACTHbIX COOOLECTB 3HAYUTENBHO
Bo3pacTaeT. B nosgHeTMmaHckoe Bpemsi 3Ty 4acTb 0OaccerMHa Hacenana ogHa
n3 6oratenwmnx dayH Ha Bcem TumaHe. CpaBHEHUE OEBOHCKMX UXTUokomnrekcos CpegHero
TumaHa c gpyrumu  perMoHamu noaTBepXaaeT WX MNpUHaANeXHoCTb K Bantuinckon
naneosooreorpadgpuyeckon nposuHuum (Lebedev et al., 2010).

OTmeyeHo cTpaTurpadmnyeckoe 3HadYeHMe BCTPEYEHHbIX B W3YYEHHOM paspese
KOMMMEKCOB MO3BOHOYHbLIX. Hambonbluytd LEeHHOCTb cpeau HUX AN pacyiieHeHus
N KoppensumMmM paspe3oB MMEKT MNCaMMOCTEMOHbIE TEeTEpPOCTPakn, a TakkKe aHTUapxu.
XapakTep pacnpoCTpaHEHUs1 UX OCTaTKOB B LIMIEMCKOM pa3pe3e No3BOSSeT YTOYHUTb CXeMY
COMoCTaBneHna pasHodaumanbHblX pPa3pe3oB CEBEPHOM U KOXKHOM 4YacTenh pernmoHa.
B uenom, nonyyeHHble pesynbTaTbl CYLECTBEHHO OOMOSHAIT CBEAEHWA O KOMMfeKkcax
AEBOHCKNX NO3BOHOYHbIX CpegHero TumaHa.
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NMepmckue TeTpanoabl Yamyptckon Pecnyonvku

Bopucos WN.6.>?, Bakaes A.C.>*?

1YD,MypTCKI/II7I rocyaapcTBeHHbIV yHMBepcuTeT, VxeBck, Poceuns; bvana74@gmail.com
’HavumoHanbHOro my3es Yamyptckon Pecnybnukn nmenun Kysebas Nepaa, Wxesck, Poccus
*ManeoHTonornyeckuit nHctutyT PAH, Mockea, Poccus;

*KasaHckwii denepanbHbin yHUBepcuteT, KaszaHb, Poccus

SCaMapKaHﬂ,CKVIVI rocynapcTBeHHbIN yHMBepcuteT umenn Lapodga PawmpoBa, Camapkang, Y36ekmMcTaH

C Tepputopun YomMypTum n3BecTHO 17 MeCTOHaxXOXOEHWUN MEePMCKUX YEeTBEPOHOrmX
CCbIIIKM Ha UCTOYHKMKK: [ontowepma, Enknbaeso, 3yesbl Kntoun, MexHas, [Jokwa, MonbsiHbl,
Cwupgopoebl [opbl, Hososonkoeckoe, [anéso, Akwyp, Cokon, Makapoeo, EnndaHoBo,
Howmen, 3ernyn, Eptem, Ceabsip. o 2012 roga 6binmn ndyyeHbl TOSNIbKO 6 MECTOHAXOXAEHWS.

lontowepma (HWKHEKasaHCKMA noabsapyc): Mexknioudnuda Leptorophidae gen. indet.;
Platyoposaurus sp.; MHOXeCTBO (pparmMeHToB 4yepena M ckeneta Melosaurus compilatus
(B T. 4. ronoTun); BepxHe4yentcTHasa KocTb Microsyodon orlovi (roniotumn).

EnknbaeBo (kasaHckuii sipyc): knblk Biarmosuchia indet.

3yeBbl  Knoun  (HWKHeEKasaHCKMA  noabsapyc):  dparMeHT  HWXKHEW  YemnocTu
Phthinosaurus cf. borissiaki.

MexHas (HWKXHEeKa3aHCKUI MoAbspyc): dparMeHT HkHen 4entoctn Parabradysaurus
udmurticus (ronotun) (Edopemos, 1954).

[onbsHbI (BEpXHEKa3aHCKMA NogbsApyc): npegyerntoctHas KocTb Belebey shumovi
(Bulanov et al., 2022).

[okwa (BepxHeKkasaHCKnin noabsapyc): pesey, Kamagorgon ulanovi.

CnpopoBbl ropbl (BepXHeKasaHCKU noabApyc): parMeHT NeBOW BETBU HUKHEWN
yentoctn Melosaurus sp.; MHOXeCTBO kocTen Kamagorgon ulanovi (B T. 4. ronotun)
(TatapuHos, 1999); BepxHe4yentcTHas KOCTb Belebey  shumovi (ronoTwun)
(Bulanov et al., 2022); dparmMeHT 4enCcTHOM KOCTM Ennatosaurus sp.; MHOXeCTBO
dparmeHTa KocTern TeTpanos.

HoBoBonkoBckoe (BepXHEKa3aHCKMI Noabapyc): dparMeHT Yepena Ennatosaurus sp.

anéso (BepxHekasaHckun noabsipyc): Labyrinthodontia gen. indet., Deinocephalia
gen. indet. (Edppemos, Bbtowwikos, 1955); konponuTbl.

Akwyp (BepxHekasaHCKMM noabspyc): dparmeHT 3ybHou koctu Melosaurus sp.;
3ybHaga kocTb cf. Sinophoneus sp.; dparmeHTa KocTeln TeTpanoa.

Cokon (YpXyMCKUA  sIpyC): BepxHeyemnocTHble kocTu  Biarmosuchus tchudinovi
(ronotun) (MBaxHeHko, 19956).

MakapoBo (BepxHekasaHckui (?) nogbsapyc): 6eapeHHas KOCTb KpynHOro Tepancuaa.

EnndaHoso (ypxxymckun (?) sipyc): 6egpeHHas koctb Ulemosauridae gen. indet.

[ameH (ypxymckun (?) apyc): HenonHel ckeneT Therapsida indet.

EpTtem (BepxHeceBepoaBuHCKUIA noabsapyc): ckenet Australobarbarus platycephalus.

3ernyn (ypXyMCKUI Apyc): HenonHeln Yepen Syodon sp.

Ceabsap (ceBepoasuHckun (?) apyc): HenonHel Yepen Ulemosauridae gen. indet.

Takum obpasom, 3a nocrnegHwe rodbl U3yYEHHOCTb NEPMCKMX TeTpanog YAmypTuu
CyLeCTBEHHO Bbipocrna. A obHapyXeHHble TeTpanogbl OTHOCATCS K YeTbIpEM pasfMyHbIM
dayHucTudecknum komnnekcam (CenHukos, MNony6es, 2017).

PaboTa BbINnoNHeHa B pamkax rocyaapCTBEHHOro 3agaHusa KasaHckoro dpegepanbHoOro
yHuBepcuteta (KOY) (npoekt Ne FZSM-2023-0023) u YAMYPTCKOro rocygapCTBEHHOIO
yHuBepcuteta (Yal'yY) (npoekt Ne FZSM-2024-0011).

50


mailto:bvana74@gmail.com

MNpenBaputenbHbie pe3ynbTaTbl TAKCOHOMUYECKOW WOEeHTUdpMKauum
napenasaBpoB kOxxHon AdpurKkn No NOCTKpaHUanbHbIM OcTeoAepMam

BosipuHoBa E.N.12, Tony6es B.K.'?, Ban pgeH BpaHat M.A.2, HopTton JT.AZ
Cmut P.M.T".34 Pybuox B.C.2

'ManeoHTonorM4Yeckmil NHCTUTYT UM. AA. Bopucska PAH, Mocksa, Poccus,
elena.bojarinova@yandex.ru

*KasaHCKuil denepanbHbin yHuBepcuteT, KaszaHb, Poccus

3BVITBaTepCpaH,CI,CKVIl7I yHusepcuteT, MloxanHecbypr, OAP

*HOxHOahpUKaHCKMIA nsmko-mysen, KevintayH, FOAP

MeTon TakcoHOMMYECKOW WOEHTUUKALMM naperasaBpoB MO MNOCTKpaHManbHbIM
ocTteofepMaM BrepBble Oblfl yCNELWHO NPUMEHEH NpU U3yYEeHUN BOCTOYHOEBPOMEMCKMX
napenasaBspoB. OpgHako OH TpebyeT npoBepkn Ha MaTtepuane u3 LPYrMx PErnoHoB.
Hanbonee nogxogdwmm gnsi  9TOr0  siBNSIETCS  KOXXHOAPUKAHCKUM  MaTtepuiarn.
OH npegctaBneH 60nblUMM KONMMYECTBOM CKeNneTtoB C octeogepMamu. [pensaputenbHble
pe3ynbTaTbl UCCNEeAOBaHUN LEMOHCTPUPYIOT obwme TeHOEeHUUM UCTOPUYECKOro pasBUTUSA
ocTeogepManbHOro nokposa napenasaspoB BoctouHon EBponbl u KOxHoM Adpukn, Takmne
Kak ycrnoxHeHue wmopdonorum octeogepMm W paclmpeHne obnactv pacnpocTpaHeHus
ocTeofepMarnbHOro nokposa. [ns napenasaBpoB 0OOMX PErMoHOB BbISBIEHbl 06Lme
3aKOHOMEPHOCTM B Tornorpaduu octeodepm: B WX MPOCTPAHCTBEHHOM COOTHOLUEHUN
C 9feMeHTaMyM OCeBOro ckeneta u pébpamu, 4YTO BblpaxaeTcs B opMUpoBaHUK
NPOAOSbHbIX M MONepeyHbIX psaoB octeodepM. Takke O60MbLIMHCTBO MOPEONOrnyecKnx
9NEMEHTOB, OMUCaHHbIX Y 0CTeo4epM BOCTOYHOEBPOMNENCKNX NapenasaBpoB, NPUCYTCTBYIOT
Ha ocTeodepmax HKHOadpUKaHCKUX NpeacTaBuTenen. ATO onpaBabiBaeT UCMNOSb3oBaHNE
€AVNHON CUCTEMbI ONMCaHNAa oCcTeodepM naperasaBpos 06omx pernoHoB. OgHako, HECMOTpS
Ha MHOrO4YMCNEHHble 00LWKMe YepTbl CX0ACTBa, NapenasaBpbl 3 KOxHon Adpurkn nMerT psa
oTnuunn. Tonbko Yy HOXHOAPUKAHCKMX MapenasaBpoOB OCTeOAePMarnbHbIi  NOKPOB
CTaHOBUTCA OBGLWMPHBIM (MepekpbiBaeT BCHO JopcanbHytd M OOKOBble 4acTu TynoBMLLA,
a TakkKe KOHEYHOCTW) U ChNSIOWHbIM (COEAUHEHNA NPUCYTCTBYHOT Mexay O60MnbLMHCTBOM
octeogepm (Pareiasaurus serridens, Pumiliopareia pricei). B TO e Bpemsi KOHTakTHble
MOBEPXHOCTU  OCTEOAEPM  KOXKHOAPPUKAHCKMX naperiasaBpOB HE CTOMb  CHOXHbI,
Kak y BOCTOYHOEBpONenckux Scutosaurus n Senectosaurus. s MHOTMX KXXHOAMPUKAHCKNX
napenasaBpoB xapaktepHa ocobas simka fossa tuberi peripheralis, koTopas oTcyTcTBYET
Yy BOCTOYHOEBPOMNENCKUX npeacraBuTenen. Ha oCHOBaHUW 3TUX MPU3HAKOB HaM yAanocb
onpegenuTe  WUNU  NOATBEPAUTb  TAaKCOHOMUYECKYKD  MPUHAANEXHOCTb  Criegytowmx
aksemnnapoB: 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 onpenenéHHein kak Pareiasuchus
nasicornis, BeposTHO, npeacTtaBnsieT cobow HoBbIM pon. bonee pertanbHoe w3yyeHue
NOCTKPaHWanbHbIX OCTEOAEPM HXKHOAMPUKAHCKMX MapenasaBpoB MNO3BONUT B Oyayliem
TOYHO MAEHTMOMLMPOBATL TAKCOHbI POAOBOIrO 1 BMAOBOIO paHra.

WccnepoBaHne BLINOMHEHO 3a CYET rpaHTa Poccuinckoro HayyHoro poHaa
Ne 23-27-00311, https://rscf.ru/project/23-27-00311/.
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NMepmckue BbiMupaHua dayHbl Ha CeBepo-Boctoke Asum
N UX BEPOATHbIE NMPUYUHDI

Bsakos A.C.

CeBepo-BoCTOUHbIN KOMNNEKCHLIV Hay4YHO-UccnegoBaTenscknini MHCTUTYT M. H.A. Wuno OBO PAH,
MarapaH, Poccug; abiakov@mail.ru

Ha npoTtsbkeHun nepmckoro nepuvoga Ha CeBepo-Boctoke Asmm aBTopom Obinn
YCTaHOBINEHbI YETbIPE KPYMHbIX BbiMMpaHna dayHbl (bsakos, 2010, 2012): no3gHeKyHrypckoe,
paHHEKENUTEHCKOE, PaHHEBYYanuMHCKOE M Mo3gHevYaHcuHckoe. [lepBoHayanbHO OHWM Obinn
BblSIBMIEHbl HA OCHOBaHUM pPE3KOro YMEHbLUEHMSI TaKCOHOMMYECKOro pasHoobpasus
KaKk Ha BMOOBOM, TaKk M Ha POAOBOM YpOBHE MO OA4HOW M3 AOMUHMPYKOLWUX rpynn GuoTbl
CeBepo-BOCTOMHO-a3maTcknx 6accenHoB — ABYCTBOpYaTbiM Motockam. Kak BbIACHUNOCH
YyTb MO3XKe, 3T COObITUS BbIMUPAHWUS XOPOLUO BLISBASKOTCSA M NO APYrMM OCHOBHbLIM
rpynnam mckonaemomn cayHbl — Menknm opammHudpepam, 6paxmonogam 1 aMMOHOMOEAM.

B 6onblwunHCTBE CcnyyaeB C paccMaTpuBaeMbiMU COOLITUSIMUA BbIMUPAHUSA XOPOLLO
yBA3bIBAOTCA  U3MEHeHUss  abuoTudeckMx  (pakTopoB  OKpyxawwewn  cpegbl  —
ocagkoHakonneHne (B 4aCTHOCTW,  9nuM304bl  YepHOCnaHUeBOM  ceaumeHTauumun),
aBcTaTmyeckme konebaHus, NposiBNEHNss ByfikaHM3Ma 1M oTpuuaTesbHble 3KCKYpPCbl BENUYMH
OCearp. U 613C0rg. OTn BbIMMPAHNA MPOSIBIISAOTCS B pasHbix 6baccenHax CeBepo-BocTouHom
A3nn (HO 0CODEHHO OTYETNIMBO — B OTHOCUTENBbHO MESIKOBOAHLIX), @ pPaHHEBYYarnuMHCKOE
N No3gHEeYaHCUMHCKoe OUKCUPYOTCA M rnobanbHO, Y4TO, 04EBMOHO, onpeaenseTca obwmmm
NPUYUHAMWN — U3MEHEHMEM SHAOMEHHOro pexmnma 3eMnm n CBA3aHHbIM C HUM KOMMSIEKCOM
CTPECCOBbLIX BO3OENCTBMI HA OMOTY.

Mo HalweMmy MHEHUI0, OCHOBHOW MPUYMHOW BLISIBMIEHHbLIX COOLITUA BbIMUPAHUS
ABNSAETCS OCTPOBOAYXHbIA  BYNKaHM3M, BblpasuvBlMACA B  akTuBm3auum  OXOTCKO-
TanroHocckon BynkaHudeckon ayrn. CBuaeTensCTBOM €ero MposiBfEHUs  SBNAOTCA
MHOFOYMCIIEHHbIE MPOCIION CUHXPOHHBIX Ty(POB CpeaHero M KUCAoro coctaBa M CBSA3AHHbIX
C HMMU nopoga.

Bce cobbiTnsi BbIMMpPaHMSA COMPOBOXOAKTCA KPYMHbIMU OTpULaTENbHbIMU 3KCKYpcaMu
BermunuH  8°Cean, M 8°Cqyq., KOTOpPblE, Kak W3BECTHO, CryXaT MHAMKAaTOpamu
HebnaronpuATHbIX  COObITUM  U3MEHEHMSI  OKpyXatolleh cpeabl UM CBA3bIBAKOTCA
C NOCTynfieHnem B aTtMocepy U MMPOBON OKeaH MeTaHa W YrieKk1crioro rasa, nNpuBOASLNX
K LUMPOKOMY pPasBUTUIO aAHOKCUAHbIX OOCTAHOBOK M YepHOCHaHUEeBOW ceauMeHTauuun.
MCTOYHMKOM 3TUX ras3oB, cKopee BCero, Obinn NposIBNEHMS ByNKaHM3Ma pasfnnyHoOn
reognHamunyeckon npupodpl (Svensen al., 2004; Zhang et al., 2021 v gp.).

Mony4yeHHble HegaBHO 3HaveHus Hg/TOC Ha paccmaTpuBaeMblx pybexax BbIMUpaHUs
NOATBEPXKOAIT BYSKAHM3M Kak NEpPBONPUYMHY BbIMUPAHWA MO KparvHenm mepe, Ana Tpex
CcobbITUIN BbIMMPaHNUS (MO3AHEKYHITYPCKOrO, paHHEKENUTEHCKOro U NO3AHEYaHCUHCKOrO).

WccnegoBaHnst  BbINOMHEHbl  Npyv MHAHCOBOW  nogAdepxke rpaHta PHO
Ne 24-27-00180.
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K pa3paboTke nepmMcCKOM pervmoHaribHOM W3OTOMNHO-YrNepoaHoOn
wkanbl CeBepo-BocTtoka Poccum no 6uoreHHbIM Kap6oHaTam

Bsikos A.C.%*3, BpbiHbko W.B.1*, BenepHukos W.M1.1

'CeBepo-BOCTOUHBIN KOMMMEKCHbII Hay4Ho-uccnegoBaTtenbckun MHCTUTyT um. H.A. Wuno ABO PAH,
MarapaH, Poccug; abiakov@mail.ru

*KasaHCKuil denepanbHbin yHUBepcuteT, KaszaHb, Poccus

3CeBepO-BOCTO‘-IHbII7I rocygapcTBeHHbIM yHUBepcuTeT, MaragaH, Poccus

O606LeHbl BCe HakonneHHble aBTopamu MaTtepuansl (6onee 160 aHanms3oB)
no n3oTonHoMy coctaBy &°Ckapb. pakoBMHHOMO BELLECTBA [BYCTBOPYATLIX MOJIOCKOB
n 6paxnmonoa 13 OCHOBHbIX pa3pe3oB OMONoHckoro, MxkurmHekoro, OxoTckoro, TackaHCKOro
N XHOM 4Yactm BepxosiHckoro nepmckux 6GaccenHoB CeBepo-Boctoka Poccun.
lMpoBeaeHHbIN aHanM3 MO3BONWI BbIABUTb OOWMA  pEernoHarnbHbI  TPEHO W3MEHEHUS
BenMumnHbI 3°Ckap6., B OCHOBHLIX YepTax coBrnaaatoLLmii ¢ MupoBbIM (Cramer, Jarvis, 2020).

AccenbCcKo-CakMapckue — permoHanbHble  3HaueHus 8°Ckapb.  xapakTepuayloTtcs
HeBbICOKMMU (+1-+2.5%0 PDB), a nHoraa v oTpyuatenbHbIMU 3HAYEHUSIMU 3TON BENUYMHDI
B OTNMYME OT MWPOBOM KPMBOW, 4YTO TpebyeT chneumanbHOro o6bACHEeHUs. APTUHCKO-
KYHFYPCKUIA WHTEpBan perMoHanbHOro TpeHda BecbMa XOpOLWO corfacyeTcsi ¢ MUPOBbLIM.
PaHHeapTUHCKMe 3HaueHns BennumHbl 8*°Ckap6. yMeHbLIaTCs OT +4-5%0 B Havane apTuHa
0o +0.8%o B ero koHue. PaHHeKyHrypckme pervoHanbHble 3HaveHus BenuuuHbl 8>Ckapb.,
TaKkKe Kak 1 Ha MUPOBOW KPUBOW, XapakTepuaytoTcs pa3dpocom 3HavyeHun: ot —1.2 Ao +3%eo.
B KOHLe KyHrypa O4YeHb XOpOLUO NPOSIBIIEH OTPULATENbHBINA 3KCKYPC BENUUMHbI O >Ckapb:
OT +3.9%0 B HECKONMBKNX METpax HWMXe KyHIrypCKO-pOYACKOW rpaHuubl A0 —3.7%0 B6Nn3n Hee.
AHanOrMyHbIN oTpULATENbHbIA 3KCKYPC B KOHLE KYHIYPCKOrO Beka HeJaBHO BbISiIBNIEH HaMu
1 no BenuumHe 3*Copr. B TackaHCKOM ceaMMeHTaLMOHHOM 6acceiiHe: Ha 2.5%o (c =24 po —
26.5%0) (BskoB wu gp., 2023). HepaBHO aHanoru4yHbIn oTpuUATENbHBIA 3KCKYpC Obin
3adMKCMpoOBaH B MOPCKMX OTNOXeHUsAX pervoHa AHu3bl KOxHoro Kutas (Wei et al., 2020;
Zhang et al., 2020) n KOHTUHEHTanbHbIX OTNOXeHusX dopmaunn Tpemknoso CeBepHOM
Wtanuu (Forte et al., 2023).

Poyacko-Bopackun NHTEepBan pernoHanbHoro TpeHaa XapakTepusyeTcs
NONOXNUTENbHBIMUA 3HaYEHNAMM BennumnHbl 8 °Ckapb.: oT +2 40 +6%o, B LIerIoM COOTBETCTBYS
MUPOBBLIM 3HaYeHusM. B Hauane kenuTeHa pervoHarnbHble 3HaYeHus BenuunHbl O Ckapb.
UCNbITbIBAOT ele OAuH OoTpuuaTtenbHbIn 3KCKypC: OoT +3.8 A0 —7.6%., OCTaBasiCb OYeHb
HU3KUMKW Ha NPOTSHXKEHMM BCEro KenuteHa. KennteHckne MMpoBble 3Ha4YEeHUS 3TON BENUYMHDI
OTMEeYeHbl 3HauYUTEeNbHbIMU KonebaHuamn: oT +4-+2%0 B Hauyane kenuteHa (rae Takke
HameyaeTcs HebOonblION OTpuUaTeNbHbIA 3KCKYpC), A0 +4-+6%0 B €ro BTOPOW MNONOBUHE
(tak HasbiBaemoe cobbiTve Kamypa). B koHue kenuTeHa ukcupyeTca  peskun
oTpuuaTenbHbIN  3KCKYpC [0 —7.6%o, CBA3bIBAEMbIA C 3MeNwaHbCkuMK HaszanbTamm.
ByyanuHcko-4aHCUHCKNA MHTepBan permoHanbHOM LLKarbl OXapakTepu3oBaH TONbLKO B CBOEN
NO34HEBYYaNUHCKO-PaHHEYaHCUHCKOM YacTu U OTMeYeH BbICOKUMU (+4-+5.8%0) 3HaYeHnAMM
BennunHbl 5'°Ckapb. ¢ TeHAeHUMeR ee yMeHbLLeHNs A0 +2-+3%o B paHHEM YaHCUHe.

Taknum 06pa3oM, BbISBMEHHbI PEroHanbHbIA TPeHA U3MEHEHNs BenuumHbl 3>Ckapb.
B OCHOBHbIX 4epTax coBnagaeTr ¢ mupoBbiM (Cramer, Jarvis, 2020), 3a WCKNOYEHNEM
accenbCKO-CakKMapCKOro HTepsana, 4to TpebyeT AONONMHUTENBHbLIX UCCEA0BAaHNUN.

WccnenoBaHnst  BbINONHEHbl  npy OMHAHCOBOW  nogdepxkke rpaHta PHO
Ne 24-27-00180.
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OcCHOBHbIe 0COOEeHHOoCTH 3Ko- n ceguMeHToreHesa
no3aHenaneo3oucknx 6accemHoB CeBepo-BocToka Asumn

FaHenuH B.I".
"eonorunyecknnn nHctutyt PAH, Mockea, Poccus; vigdal@yandex.ru

MosgHenaneos3onckass uctopua GaccenHoB  Cesepo-Boctoka Asmm  nommmo
pernMoHanbHOM 3HA4YMMOCTW, MMEET OCOObI MHTEepec W Ans MNOHMMaHUA HEKOTOPbIX
rnobanbHbIX OCOOEHHOCTEN Nareo30MCKOro pas3Butuss nnaHeTbl. OCHOBHblE 4YepTbl
no3gHenaneo3onckon uctopum omocdepbl CBA3LIBAIOT OOLIMHO C MAIMTOTEKTOHWYECKUMU
achbdexkTamm 1 repunHCKOM CKNaavaToCTblo, ONPeAEnmBLUNX rNaBHble YepTbl reoMopdonormm
n Ouoreorpadum 3toro BpemeHu. CyulecTBeHHass posflb OTBOAUTCA ABYM  KPYMHbIM
MaTepPUKOBbIM MacCam BbICOKMX WMPOT — AHrapyaa v [oHoBaHa — w oBGpamnsowum
nx naneobaccenHam. CBoeobpasne GeHToca 3TUX MOpPEN, UX 3HOEMU3M N OOEAHEHHOCTb
OTHOCAT Ha CYET KNMMaTMyecKkoro akTopa, CBA3AHHOrO C BbICOKOLUMPOTHBIM MOMOXEHNEM
BaccelnHoB. 3y4eHne nctopumn No3gHEro naneo3os CeBepO-BOCTOYHbIX MOPEN NokasbiBaeT
OWNBOYHOCTb 3TUX NpeacTaBneHun U yKasblBaeT Ha OHOOrEHHbIN MWCTOYHUK ITUX
ocobeHHocTeNn.

PaccmoTpeHbl OBe OCHOBHble reoxopun, BepxosiHo-KonbiMckas u HoBocmbupcko-
UykoTckasi. B nepBoM M3 HMX CMeHa T.H. «TEMMOBOAHbIX» dayH paHHero kapboHa,
T.H «XOSIOAHOBOOHBIMWY, CBA3aHa C narneoreorpadmnyeckon NnepecTpomnkon cepeamHol BU3e —
HW30B cpefHero kapboHa: BPEMEHHOW WHTepBan aMMOHOWAHbLIX FEHO30H CepeauHbl 30Hbl
Beyrichoceras-Goniatites — ocHoBaHue 30HbI Diaboloceras-Axinolobus. 3aeeplieHune aTown
NepecTponkn  3HaAMEHyeTCs CMeHOW  anunnatOpMEHHOro  KapOOHaTHOro  pexuma,
pUTOreHHbIMM 0B6CTaHOBKaMM YepHOCMaHLEBbIX 3BKCMHONOAOOHbLIX GaccenHoB cpegHero
kapboHa — nosgHen nepmu. B HoBocuGupcko-YykoTCKOM pErnoHe aHamnorndHble cobbITnS
3anasgbiBaloT, NUWb HavMHasacb C¢ BpemeHn Diaboloceras-Axinolobus, n 3aBepluasch
Ha pybexe cpegHero - no3gHero kapboHa. OOHOBPEMEHHO C 3TMM 3anasgbiBaeT
W aHanormyHasd cCMeHa T.H «TennoBOAHbIX, TEeTUYeCcKux» payH, ayHamn BepXOsHO-
KOMbIMCKUMU -  «XOSNIOAHOBOAHbIMWY». YCTaHOBMNEHHas Koppensuus cBuaeTenbcTByeT
O He KIMMaTuM4ecKoW MNpUPOAE PasfnuynMi 3KOCUCTEM, NPUHMMAEMbIX 3a XOSNTO4HOBOAHbLIE
n TennosogHble. OTKpblITMe GakTepuanbHOM MpupoAbl  NPOAYLEHTOB  3KOCUCTEM,
NPOCNbIBLUMX XONOAHOBOAHLIMM, YKasblBaeT Ha WX aBTONUTOTPOMHOCTb, CBSA3AHHYHO
C pasrpyskon rnyobuHHbIX rMAOB M MOLWHBIM BbIHOCOM CepoBogopoda W MeTaHa,
onpedenuBLNX 30eCb WHTEHCMBHblE MpPOLECCbl  MEeTaHOTpPoMM UM XEMOCUHTe3a.
ConyTcTByloWaa 3KCMMO3MBHO-TpA3eBas AEATENbHOCTb — AOMOSHUTENbHbLIN - dhakTop,
NOATBEPXOAWMA  3TO  NpeactaBneHne. BbiBog — pasnuune  rMaBHbIX — TUMOB
no34HeNnaneo3omckMx GEHTOCHBIX 3KOCUCTEM MMEET He KIMMAaTMYecKyt, a TpoduyecKyto
npupoay - PoTOTPOHY0 Y coobLLeCcTB aNMNNaTtOPMEHHbBIX MOPEN, XEMO-METAaHOTPOHYIO
coobuecTs rny6boKOBOAHbLIX KOTITOBUH.
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NMonoxeHne no3gHenaneo3ouckux 6accenHoB CeBepo-Boctoka
A3MM B TEKTOHMYECKOM cuUCTeMaTMKe U MNaneoTeKTOHUYeCKUX
PEKOHCTPYKLMUAX

MaHenuH B.I'.
"eonornyeckun nHctutyT PAH, Mocksa, Poccus; vigdal@yandex.ru

HO.A. KocbirmHeim ¢ coaBTopamm (KocbkirvH u ap., 1964) 6biro BBegeHO npegcrasneHme
0 €AMHON No34HEeNpPOTEPO30MNCKON CTPYKTYpe — CeBepo-A3MaTCKOM KpaToHe, OTAENUBLLEMCS
pparmeHTe PoanHmnn. B ero o6bem Bkntovanm Cubupckyto nnatopmy 1 COBPEMEHHYHO
BepxosHo-YyKoTCKyto obnactb. OTme4vanocb, 4TO MocnegHaAs npeacraBnseT cobon
CTPYKTYpY cybnnatopMeHHoro Tuna.

B ©Oonee nosgHux pabotax TeppuTtopusi  BepxosiHo-YykoTCKMx — mMe3o3oug
paccmaTpuBanach kak Konnax TeppeniHoB, oTaenuslumxcs oT CeBepo-A3maTckoro KpaTtoHa
B pes3ynbTaTe ero nepepaboTkM B No3gHEM naneosoe U npuuneHmsumnxca Kk Cnbmpm nuwb
B pesynbTaTe NO34HEME3030MCKON akKpeLnn.

M.[l. bynrakoBa paccmaTpuBana CeBepo-BocTok A3um kak nepexogHyto obnacTb
oT Cubupckoro KOHTMHEHTA K OTKPbITOMY OKeaHy, Ana KOTOPOW  XapaKTepHbl
pasHodaumnanbHble 0O0CTaHOBKM OT MNPEMMYLLECTBEHHO LWenbdoBbiX KapboHaTHbIX A0
PUATOreHHbIX BHYTPUMAUTHLIX. [pn atom y M.[. bynrakoBon He Bbi3biBarnia COMHEHWI
NPUHAANEXHOCTb 3TOW 06NacTh B paHHEeM naneos3oe K NPUKOHTUHEHTanbHOW Meracucreme,
C Beaywen ponbi MPUKOHTUHEHTANbHOTO CEeAMMEHTOreHesa, npu MOSIHOM OTCYTCTBUM
NPM3HaKOB Nenarnyeckoro, COOCTBEHHO OKeaHNYeCKOro ceanmeHToreHesa

Ad. YexoB (2000) ykaszan Ha HeobOXOAMMOCTb  pasnuyatb, HapaBHe
C KOHTUHEHTanbHOM U OKEaHWUYECKOW KOPOW, OCOObLIN, NepexoaHbl, TUMN KOPbl, KOTOPbLIA OH
Ha3Ban OKPaWHHO-MOPCKUM W C 3TUM, Kak n bynrakoBa, cBaszan csBoeobpasne TEKTOHWUKU
pernoxa.

OpHako ewé paHbwe J1.W. KpacHbin (1977). obpatun BHMMaHue Ha CylecTBOBaHue
Hapsay ¢ rnobanbHbIMK CTPYKTYpaMu 3eMnn - KOHTUHEHTaMKN 1 OKeaHaMK, PaBHO3HAYUMBbIX
CTPYKTYP, WMMEKLMX KOpy nepexogHoro Tuna. [Ons HWUX OH NpeanoXun HasBaHue -
TpaH3uTanw.

Mo3gHenaneo3onckas ncropum CeBepo-BocToka pesko oTnnyaeTca
OT npejwecTByOWEero  OOKeMOPUNCKO-paHHENaneo30MCKoro  atana  CyLeCTBEHHOM
nepepaboTKOM ero NEPUKOHTUHEHTANBHOrO OCHOBaHNA C paspylweHnem CeBepo-A3naTcKkoro
KOHTMHEHTA, KOTOpPbIA OKOHYaTeSflbHO pacnagaeTcs Ha OBE CaMOCTOSTESbHblE CTPYKTYpb:
Cubupckyto nnatdopMy C KOHTUHEHTaNbHbIM OCaAKOHAKOMMEHMEM U OOLLUMPHYIO CUCTEMY
rnybGOKOBOAHbIX YepHOCnaHueBbiX MOpCkux OGacceniHoB BepxosiHo-YykoTckon obnacTu.
MocnegHne npeactaensalT COOOK TpaH3WTanb W, NO-BMAMMOMY, MOryT ObiTb OTHECEHbI
K yncny TtadporeHHbix 6accenHoB, 3HaMeHyowmux no B.B. benoycoBy HavanbHyl CTaguto
pa3pyLUEeHNss KOHTUHEHTAaNbHOM KOpbl.
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CpaBHuTenbHaa TacoHOMMA no3gHenepMckux Ttetpanon HOXXHowm
Adpukun n EBponenckon Poccum

Fony6es B.K.1?

'ManeoHTonornyeckuii nHcTUTYT uM. A.A. bopucsaka PAH, Mocksa, Poccus; vg@paleo.ru
*KasaHCKuil (MpuBomkckun) coegepanbHbii yHuBepcuTeT, KasaHb, Poccus

B BoctouHon EBpone u B HOxHOM Adpuke ocTaTku MO3QHENEPMCKUX TeTpanos
pacnpocTpaHeHbl B O03E€pHbIX, PYCIOBbLIX, CTAPU4YHbIX W MOMMEHHbIX daumanbHbIX
accoumaumsax. B HOxHonm Adpuke 3HaAUUTENBHOE KONMMYECTBO OCTATKOB TeTpanog
OBGHapyXeHO B MOWMEHHbIX OTMOXeHuaX. 3decb npeobnagardT HaxoOkM AWUMHOLOHTOB
N TEPUOLOHTOB, NapenasaBpbl JOBOMNbHO peaku, a TeMHOCNOHAUIbI eANHNYHBL. B pycrnoBbix
OTNOXEHNAX MECTOHaXOXOeHWa TeTpanog BCTpevyalTcs peako; npy  9TOM  camu
MECTOHaXOXAEeHUA HaACcTONbKo GefHbl UCKOMaeMbiMM OCTaTkamu, YTO tOXXHoadpuKaHcKmne
NaneoHTONOrM TOMbKO OUKCUPYKOT (PakT HaxXOXOAEHWA KOCTEW, He NPOBOASA PacKOrOK.
B BoctoyHon EBpone, HaobopoT, NuUWwb O4YeHb He3HauuTenbHoe KonmyectBo (9-13%)
MECTOHaXOXAEeHUA TeTpanog MpUypo4EHO K MOWMMEHHbIM  haumam. B HuX, Kak
N B HOXKHOAMPUKAHCKMX, OOMUHUPYIOT OUMLMHOOOHTbI U TEPUOLOHTbLI, NapenasaBpbl OYeHb
peaokn (M3 54 M3BECTHbIX MECTOHaxXOXOEHUM napenasaBpOB AOCTOBEPHO TOMbKO OAHO —
MecToHaxoxaeHve KotenbHny — obpasoBanock He B cybakBarnbHbIX YCNoBUsx), a ampubum
He M3BeCTHbl BOBCe. DBOMbLIMHCTBO e BOCTOYHOEBPOMENCKUX MECTOHAXOXAEHUN
pacrnonaraeTcs B PYCMOBbIX WM CTapU4HbIX OTMOXeHuAX. B HUX npeacTaBneHbl OCTaTKu
NMOCTOSIHHOBOAHbIX, amMPUBNOTUYECKNX M HA3eMHbIX TeTpanod, a Takke pblb. OBGbIYHO
3TO MacCCOBbIe CKOMSIEHMS Pa3PO3HEHHbIX, YAaCTO OKaTaHHbIX KOCTEN U UX (PparMeHToB, pexe
— HWXHWE YencTn 1 vepena 6e3 YencTen, U COBCEM PEeAKO — pacTalleHHble U MNOfHble
ckeneTbl. PasHoobpa3sne TeTpanog B AaHHbIX OPUKTOLEHO3axX OObIMHO He npeBbiaeT
10 TaKCOHOB CEeMeNCTBEHHOro paHra. Ctonb pasuTernbHble OTNuuMa B dpauunarnbHOn
NPUYPOYEHHOCTN MECTOHAXOXAEHUA Mo3gHenepMckux TeTpanog BoctouHon EBponbl u
FOxxHoM Adbpukn BbI3BaHbl pasnnumamMm  uanKo-reorpacmyeckmx YCrnoBuin, B KOTOPbIX
dopmmpoBanucb TaHato- M TadoLEHO3bl MO3BOHOYHLIX 3TUX pernoHoB. B BocTouHoOn
EBpone B cpeaHe-no3gHenepmckoe Bpems Knumat Obin 6onee cyxum, yem B HOxHOWM
Adpuike. BONbLWMHCTBO ~ BOCTOYHOEBPOMNENCKUX  peK  Bbinu KOPOTKOXMBYLLUMN
n cnabomeangpupyowimmmn. B nepuoabl 3acyx OHWM 4YacTO npeBpallanuce B Lenb
MHOIOYUCHEHHBIX U30NMPOBAHHbBIX MOCTENEHHO BbIChIXalOWMX BOLOEMOB, BO3Me KOTOPbIX
C OKpyXawlmx TeppuTopun cobupanuncb TeTpanogbl. Korga BOOOEMbBbI OKOHYaTENbHO
BbICbIXanu, BCE CKOHLEHTPUPOBAaBLUMECA BO3Me HUX XMBOTHble nornbann, obpa3sys
MaccoBble  TaHaTOLEHO3bl. 3axXOpPOHEHMEe UX OCTaTKOB  MNPOMCXOOMNO B OAWH
N3 MNocrneayrLmnx naBogKoBbIX CE30HOB. Pe3koe npeobnagaHne pycrioBbiX M CTapUYHbIX
MECTOHaXOXAEeHUN Hag nonMeHHbiMn B BocTouHom EBpone no cpaBHeHuto ¢ HOxHon
AdpurKoM CBA3AHO C YacTbIMU 3acyxaMu M HanuuMem OO0MnbLIOro Konmyectsa BPEMEHHBIX,
nepecbIXarLmx pek Ha Tepputopun BoctouHon EBponbl B nepMcKoe BpeMS.

WccnepoBaHne BLINOMHEHO 3a CYE€T rpaHTa Poccuinckoro HaydHoro doHaa
Ne 23-27-00311, https://rscf.ru/project/23-27-00311/.
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OTKpbITUE  BEPXHEBATCKUX  OTIIOXEHUN  (BEepXHAS  NepMb)
Ha TeppuTopun TaTapcTaHa

Fony6es B.K.'?, HaymueBa M.A.'? XycamHoBa A.0.5, Hukonaeea A.0.%

Mmaesa A.A.3, Bosipurosa E.N.2

'NaneoHTonornueckuin nHcTUTYT uM. A.A. bopucsaka PAH, Mocksa, Poccus; vg@paleo.ru
KasaHckwil (MpuBomkckun) doegepanbHbii yHuBepcuTeT, KasaHb, Poccnsi

*MockoBckmit rocygapcTBeHHbIn yHuBepcuteT numenn M.B. JTomoHocosa, Mocksa, Poccus
“reonornyeckuin nHctutyT PAH, Mockea, Poccus

Camble Monofble nepMckue oTAOXEHNA Ha TeppuTopun TaTapcTaHa pacnpocTpaHeHs!
B TeTiowckoMm panoHe. 3gecb, B camMoM BepxHeM 4actu npaBoro 6Gepera Bonru
HenocpencTBEHHO HWXe KnioyeBoro oBpara, B 2 KM OT C. VnbuHCKOE, B rnecyaHon nayke
B 1930-e rr. Obinn o6HapyXeHbl OCTaTKM TeTpanog COKOJIKOBCKOrO cybkomnnekca
COKOIKOBCKOro  Komnnekca (MecToHaxoxgeHne  Knwouveson  OBpar):  XPOHUMO3yXumn
Chroniosuchus cf. paradoxus Vjuschkov, napenasaBpbl Scutosaurus itilensis lvachnenko
et Lebedev u Senectosaurus karamzini Boyarinova et Golubev, guumHogoHTbl. [aHHas
accoumaums xapakrtepudyeT noasoHy Chroniosuchus paradoxus, koTopass COOTBeTCTByeT
BEpPXHEN YacTu ObIKOBCKOrO M HedEQO0BCKOMY FOPU3OHTY (BEPXHASA YacCTb HMDKHEBSATCKOMO
N HWKHSASA 4YacTb BEPXHEBATCKOro noawbsipyca). B 2013 r. cotpygHukamm KOY B rnunHax,
HENnOCPEeACTBEHHO  MepeKkpbiBalWMX KOCTEHOCHble  MnecHaHukn, 6binv  obHapyXeHbl
KOHXOCTpakm M ocTpakogbl. Bbiwe 3TuUX rMuH, NoYTM y camon OpOBKM CKNOHaA MecTamu
obGHaxalTca pasBanbl HPCKMX MNOPoA C MHOFOYUCIEHHBIMW pocTpamMu GenemMHUTOB.
lNoBTOpHLIE MCCNegoBaHWA MNEepMCKUX CroéB npoBedeHbl B 2022 r. akcneguUMOHHBbIM
otpagom MNH PAH. B pesynbTaTe B Npocrioe rMuHbl U3 TepMUHanbHOM YaCcTu KOCTEHOCHOW
necyaHom Mayku HamgeHbl ocTaTku octpakon Gerdalia cf. variabilis Mishina, Gerdalia sp.,
Suchonella circula Starozhilova, Suchonella flexuosa Starozhilova, Suchonella sp., koTopble
CBMOETENbCTBYIOT NULb O BATCKOM BO3pacTe BMELLAKLWMUX OTIOXKEHUA. lecyaHyto nayky
nepekpbiBaeT rNMHa OypoBaTO-KOpUYHEBAS BMAMMOW MoWHOCTblo 1,5 M, B KoTOpowm
OBHapy>KeHbl MHOIOYMUCIIEHHbIE OCTPaKoAbl XOPOLlen COXpaHHOCTWU. Accoumauust ocTpakon
npegctaesneHa 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 accoumaumsa MO3BOMSET OOHO3HAYHO  KOPPENMpPoBaTb  MUHUCTYID  Mayky
C ocTpakogoson komnnekcHou 3oHon Wijatkellina fragiloides - Suchonella typica, TouHee,
C €€ HWXKHen YacTbio — co cnosimm ¢ Suchonella typica, KOTopble OXBaTbIBAIOT HUXHIOK YacTb
HedpénoBckoro ropmsoHTa. B ocHoBaHum 3oHbl Wiatkellina fragiloides - Suchonella typica
ob03HavyeHa HWXHAS rpaHuua BepxHero nogbsapyca BATCKoro sipyca (PewweHue komuccum
MCK no nepmckown cucteme ot 15 nons 2004 r., yresepxaéHHoe bropo MCK 8 anpensa 2005
r.). Takum obpasom, HoBble BuocTpaTUrpaduyeckme gaHHble OQHO3HAYHO CBUAETENbCTBYIOT
O NMPUCYTCTBUE BEPXHEBATCKOrO NoAbsipyca B TETIOLWCKOM panoHe TaTapcTaHa.

Pabota BbInoOnHeHa 3a CYET cpeactB  cybcuaun, BblgeneHHon KasaHckomy
denepanbHOMY YHUMBEPCUTETY [AMS  BbINOSIHEHUA TOCYAAPCTBEHHOrO 3adaHus MpPOEeKT
Ne FZSM-2023-0023 B cthepe Hay4dHOW AeATENBHOCTMW.
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KOHOAOHTbI MOrpaHUYHbIX OTIIOXKEeHUN cpeaHero U BepXHero
neHcunbBaHMA B CcKkBaxuHe 1 [lepxypoBo (HOXXHOe KpbIno
MoCKOBCKOW CUHEKNU3bI)

Fopeea H.B.!, Anekcees A.C.%°

'Teonornyeckuii MHCTUTYT, Poccunckas akagemus Hayk, Mockea, Poccus; n.v.goreva@mail.ru
*MOCKOBCKMUIA rocyaapCTBeHHbI  yHUBepcuteT wumeHn M.B. JlomoHocoBa, Mocksa, Poccus;
aaleks.geol@mail.ru

*NaneoHTonorMyeckwii nHcTUTYT uM. A.A. bopucska, Poccunckasa akagemus Hayk, Mockea, Poccus

Mpobnema onpegeneHnss u rnobanbHOM KOPPEnAuun rpaHuLbl  MOCKOBCKOTO
N KaCMMOBCKOIO SIPyCOB K HacTOsiLLEMY BPEMEHWN He pelleHa n ee Guoctpaturpadmyeckui
Mapkep He BblbpaH. Bbicokas NpoBMHUMANbHOCTb KOHOAOHTOB B 3TOM MHTepBare aBnseTcs
npenAaTCcTBMEM [ONA OonpedeneHvus CTpaToTuna HWXKHEeN rpaHuubl KacMMOBCKOrO dpyca
(GSSP). HoBble pfaHHble, MOMy4YeHHble MO MaTepuanam CKBaXuHbl 1, npobypeHHOMN
y 4. lMNepxypoBo B BockpeceHckom panoHe MockoBckon o6nactv, Mo3BONUIM BbISBUTb
0COBEHHOCTN pPacnpOCTPaHEHUss KOCMOMOMUTHBIX W 9HAEMWUYHbIX BWMOOB KOHOOOHTOB
KaCMMOBCKOro sipyca B ero TMNOBOW MeCTHOCTU. B kayecTBe HeocTpaToTMna KaCMMOBCKOIo
Apyca paccmatpuBaeTcs paspe3 Kapbepa AdyaHacbeBO, PAacCroSfIOKEHHOro  Takke
B BockpeceHckom paiioHe, rae npeacTtaBneHbl ABa €ro HWKHUX noabsipyca u Habniogaetca
KOHTAKT C HWXKenexawmmm OTIIOXEHUsIMMU MocKoBckoro sipyca (MaxnmHa w gp., 2001).
K coxaneHuto, B AdpaHacbeBO paspes3 XaMOBHUYECKOro noabsapyca HEMOSHbIN, MO3TOMY OH
yAa4yHo gononHsaeTtcs ckBaxkuHowm 1 lMepxyposo, npobypeHHon B 2000 r. B 7 KM ceBepo-
BOCTOUHee Ha npaBobepexbe p. Megsegka. B aton ckBaxuHe rnybuHom 52 M BCKPbITbI
NeckoBCKas CBUTa MSAYKOBCKOIO MOAbSAPYyCa MOCKOBCKOro fdpyca (2,7 M), NOnHbli 06bem
KpeBAKMHCKOro (11,3 M) U XaMOBHMYECKOro ropusoHToB (14,3 M), a Takke No4YTM BCHA
nepxypoBckas CBMTa [LOPOrOMUITIOBCKOrO ropu3oHTa (2,7 M) KaCMMOBCKOrO sipyca.
O6pabotaHo 103 obpasua obuwmm Becom 85 kr, u3 87 BblgeneHo 6Gonee 3 TbhicaAY
KOHOLOHTOBbLIX 3reMeHTOB. KOHOAOHTLI, Kak M B APYrMx paspesax KaCMMOBCKOro fpyca,
OTNNYaKTCA HEBLICOKMM pa3Hoobpa3neM, OTHOCATCA K 5 pogam u 26 BMaam u dopmam.
BblaeneHo wecTb KOMMNIEKCOB, OTBEYAOLLMX NATM 30HAM. YCTaHOBMEHbI YPOBHWU NOSBMEHUSA
BMAOB, paccmatpvBaemblx B MexayHapoaHOW MOAKOMUCCUM MO KaMEHHOYroflbHOM
cTpaturpacdomm B KayecTBe  MOTEHUMamnbHbIX  MapKepoOB  rpPaHWLbl  MOCKOBCKOro
N kKacMMoBCKoro apycoB. Bua Swadelina subexcelsa (Alekseev et Goreva, 2001) nosiBnsieTcs
B OCHOBaHMM CyBOPOBCKOW CBWUTbl, YTO COOTBETCTBYET TPaAWLMOHHOMY MOSIOXKEHUIO 3TON
rpaHuubl, U eOVHMYHO MPOAOIMKAeT BCTpevaTbCss B BOCKpeceHckon ceute. Mopdotun
Idiognathodus co cmelleHHbIM CpeauHHbIM XXenobom MMeeT NepBoe NOSBMEHNE B CpeaHen
yacTn cysopoBsckon csuThl. [lepsble ldiognathodus turbatus Rosscoe et Barrick, 2009
BCTpEeYEeHbl B OCHOBAHMM HEBEPOBCKOWN CBUTHI, HA 3TOM >X€ YPOBHE B 3TOM pa3pese Bnepsble
B Mockosckom 6accewnHe yctaHoBneH |. heckeli Rosscoe et Barrick, 2013, npegnonaraemblii
npepok l. turbatus. B HacTosdwwee Bpems |. heckeli paccmaTpuBaeTtcs kak Hanbonee yaobHbIn
MapKep HWXHEN rpaHuupbl KacumoBsckoro sipyca (Wang et al., 2023), HecmMoTpsi Ha TO YTO ero
nepBoe NOSIBNEHME HAaXOAMTCSA Ha Lienbli NOAbSPYC BbILLE.
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NepBble TakCOHOMMYECKMEe pe3ynbTaTbl MO MNEepPMO-TPUACOBbLIM
HaceKkoOMbIM U KOHXOCTpakaM M3 HOBOro MecTOHaxoxaeHusa Anuca,
6accenH peku HmxHaa TyHrycka

»KapuHosa B.B."?, AH E.B.3, CtpenbHukosa O.1.°, denbkep A.C.**

'KazaHckuit (MpuBomkckun) doegepanbHbii yHMBepcuTeT, KasaHb, Poccusi; vevzharinova@kpfu.ru
*dunnan KasaHckoro (MpuBomxckoro) depepaneHOro yHmsepcuteTa B ropoae [kusake, [xusak,
Pecnybnuka Y3bekucTtaH

*NaneoHTonorMyeckwii nHcTUTYT uM. A.A. bopucsaka PAH, Mockea, Poccus

MecTtoHaxoxgeHne Anuca OblMo OTKPbITO B Xo4e aKcneguumm TyHrycckoro
naneoaHtomosorndeckoro otpaga NMH PAH B utone—asrycte 2022 roga. Kapbep Anuca
pacnonoXeH B OKpecTHOCTSX nocenika Typa (KpacHoapckuin kpan, IBEHKUACKUA PanoH).
B ykasaHHOM MeCTOHaxOXAeHUn cobpaHbl HebOoNbLINE KOMMEKUUN HACEKOMbIX (PKYKOB),
KOHXOCTpaK, pbl6 (4ewyst) n pacteHun. Kckonaemble HangeHbl B TydpoaneBponurax
HuabiMckon cBuTbl, B 0,5 M Hwke notoka GasanbToB. TpaguLMOHHO HUAOBIMCKYIO CBUTY
OTHOCAT K HWKHEMY Tpuacy Ha OCHOBe aHanmM3a nannHOCMEKTPOB W  OCTPaKoA.
Mo naneo6oTaHnvecknm gaHHbIM [.H. CagoBHMKOB M psd aBTOPOB OTHOCSIT OTIIOXEHUSI
HNUOLIMCKOW CBUTHI K BepxHen nepmun. CornacHo pagnounsoTonHeiM gatupoBkam (40Ar/39Ar)
HMObIMCKMX ~ ©asanbTOB  BO3pacT  CBWTbl  YCTaHOBMEH  Kak  MNO34HENepMCKUN
nnn paHHeTpuacoBbin. ONeHeKCKUN—aHU3UNCKMIA BO3pacT A5 9TOW CBUThLI npegnonaraeTcs
npyn koppensauum TyHrycckon cuHeknmabl M Kysbacca. Mo gaHHbeim B.W. [daBbigoBa u
COaBTOPOB HUAbIMCKas CBUTA COOTBETCTBYET HM3aM COCHOBCKOW — Bepxam MarbLEeBCKOM
(psabokameHckue crnoun) ceutbl Kysbacca.

KoHxocTpakn npegcraBneHbl UenbHbIMM U (pparMeHTUPOBaAHHBIMW  PaKOBUHAMM.
JInhumn pocta npocnexusatoTcs crnabo. XUTUH COXPaHWUCA Yy HEKOTOPbIX 3K3eMMMsipoB.
PesynbTaTbl nccnegoBaHns nokasanu, YTO KOHXOCTPaku npeactaBfeHbl NPeNMyLLECTBEHHO
Bugom Megasitum harmonicum Novojilov, 1970. Bua npencraBneH oBanibHOW PakOBUHOM
CpeaHux pasMepoB C KPYMHbIMU JIMYMHOYHBIMKA CTBOPKaMM UM OKpPYyrnbiM  Gyropkom
Ha Makywke. [loMMMoO 3TOro BMaa B paspese BCTpeyeHbl KOHXocTpaku Palaeolimnadiopsis
sp. n Pseudestheria sp.

[daHHble No KOHXOCTpakaM CBMAETENbCTBYHOT O TOM, YTO M3YYEHHblE OTIIOXEHUS
MOTryT OTHOCUTCSI K HWXKHEMY Tpuacy. PaHee aTOT BuA Obin BCTpEYEH HAMWU B KEAPOBCKUX
CNnosix MarbLEeBCKON CBUTbI HWXHEro Tpuaca (oneHekckun sipyc) B paspese babuin KameHb
(Kysbacc). OgHako, cornacHo nutepaTypHbIM AaHHbIM Bug M. harmonicum Novojilov, 1970
BCTpeYaeTcH B OTNOXEHMAX ObIKOBCKOro ropmM3oHTa BATCKOro sipyca BoctouHo-EBponerickon
nnaTtopMbl, a Takke B OTNOXEHUAX rarapbeoCTPOBCKOM CBUTLI BepxHen nepmu baccenHa
p. HwkHAA TyHrycka.

BoceMb HangeHHbIX OCTATKOB HACEKOMbIX MPEACTaBIEHbl UCKIHOYUTENBHO XXyKamm
(Coleoptera) 13 BbIMepLINX CEMEWNCTB, AOCTUMLNX NMUKa CBOEro pasHoobpasunst B MEPMCKUN
nepuon. Bce ocTaTkm XXyKOB — OOAMHOYHbIE M3ONIMPOBAHHbIE HAOKPbINbS, 3a UCKOYEHNEM
ogHoro obpasua Uskatocoleus Rohdendorf, 1961 (Phoroschizidae, 3 ak3emnnspa),
NPEeACTaBEHHOrO ABYMSI CLENNEHHbIMM HaOKPbIIbSMU U OCTaTKaMu HOr, 3aJHUX KPbIfibeB
n oprowka. B nocnegHux pabotax He nogaepXmBaeTcsa Toudka 3peHus, Yto Phoroschizidae
BENW BOAHLIN UK NONYBOAHbIN 06pa3s M3HWN, CKOPEE BCErO OHU ObIM HA3EMHbLIMU XKyKaMM.
Haxogkn cemenctBa Phoroschizidae (=Schizophoridae Ponomarenko, 1968) un3BecCTHbI
M3 WHTEpBana BEPXHAS MEepMb — BEpPX HWXKHEro Mena u Haubonee pacnpocTpaHeHbl
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B Tpuace — HwxkHen tope. OcTanbHble 6 OCTaTkoB — MpeacTaBuTeNnn ABYX NOACEMENCTB
Permocupedidae (HenocpeactBeHHOo Permocupedinae, 2 octatka wu Taldycupedinae,
3 octaTka). lNepmokyneana cBs3bIBalOT C 0OMTaHMEM Ha pacTEHMSX, B YaCTHOCTM MOA KOpow
MW OTBOOAT MM BaXHYH poOfb YTUNIM3aTOpPOB rHuUoWen gpeBecuHbl. CeMencTBo
Permocupedidae oTHocuTca k cTtBonoson rpynne Coleoptera u umeeT Haubonbluee
pacnpocTtpaHeHne B cpegHen nepmun. Camble MOMOAbIE HAXOL4KNU NEPMOKYNeaua U3BECTHbI
N3 HUKHEro—cpeaHero Tpaca (oneHek—aHmani) HmxkHen dpankoHun, 'epmaHus.

Haxookn HacekombiX M3 AnuUcbl, No-BUOMMOMY, SIBASKOTCSA OAHMMWU U3 Haubonee
O6nM3KNX K rpaHuue nepMym u Tpuaca. TakCOHOMMYECKUA COCTaB payHbl XKYKOB M3 3TOro
MECTOHaXOXAEHUA TUMMYEH [ONsi BEPXHENEPMCKUX OTMOXEHUN. 30eCb He BCTpeYeHbl
nepexonHble TakCOHbI, Takne kak Ponomarenkiidae, Peltosynidae unun Polyphaga/Adephaga-
nogobHble apxoctemaTbl U3 cemenctB Ademosynidae nnu Permosynidae, a Takke BbICLLMX
noaoTpanoB XykoB. OgHako HEGOMbLUOE KONMMYECTBO HAaXO40K U MX HEMosiHas COXPaHHOCTb
noka He NO3BOSSAT TOYHO CYAUTb O BO3PaACTe OTNOXEHWUIN HUOBIMCKOW CBUTbI.

MccnepoBaHue BbINOMHEHO 3a cyeT rpaHTa Poccuinckoro HaydHoro dooHaa
Ne 22-77-10045, https://rscf.ru/project/22-77-10045/.
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OuHaMmuka TakCOHOMMYecKOro pasHoobpasus cdnopbl U cayHbl
no AaHHbIM U3 YrreHOCHOM 4YacTu kapb6oHa u nepmu KysHeukoro
bGaccenHa

Kapaces E.B.?, YpazaeBa M.H.?, XapuHoea B.B. ?, Bakaes A.C. 2
'ManeoHTonornyeckwii nHcTuTyT UM. A.A. bopucsaka PAH, MockBa, Poccus, karasev@paleo.ru
KasaHcKwil denepanbHbIn yHUBepcuteT, KaszaHb, Poccus

5Camap|<aH,E|,CK1/u7| rocyaapCTBEHHbIN  yHMBepcuteT wumeHn Lapoda Pawwngosa, CamapkaHg,
Y3bekucrtaH

AHanu3 u3MeHeHW TaKCOHOMMYECKOro pasHoobpasnsi B reoriormyeckoM MpoLLfioM
ABNSAETCH OAHMM W3 OCHOBHbIX METOAOB W3YyYeHUs TeMrnoB U OPM IBOSIOLMOHHBIX
n3mMeHeHMn. BbiOpaHHbIM OnNs aHanvM3a  BPEMEHHOW  WHTepBan  OT  MONOBWUHBI
KaMEeHHOYTOMbHOro 1 40 KOHLA NepMCKOro nepuoga coBnagaeT ¢ rrnodanbHOn NepecTponkon
KnMMaTa nnaHeTbl OT NegHUKOBOro K 6e3MOpO3HOMY, MPOUCXOAMBLUEN Ha MNPOTSHKEHUU
no3gHero naneos3osi. M3ameHeHMe TaKCOHOMMYECKOro pasHoobpasusi 4acTo CBA3blBaeTCH
C rnobBanbHbIMY U3MEHEHNSIMM KNumaTa. B 9TOM CBSA3M MHTEPECHO COMNOCTaBUTb M3MEHEHUS
TaKCOHOMUYECKOro pa3Hoobpasusa gnopbl U dayHbl C KOSIMYECTBEHHBIMU XapakTepUcTUkaMmm
Knumara, nonyYeHHbIMW B pesyrnbTaTe KOMMbloTepHoro mogenuvpoaHus. Li et al. (2022)
MCNonb3oBann COBPEMEHHYK  KnuMatudeckyro mogens (CESM1.2.2) wn  paHHble
O PEKOHCTPYMPOBAHHOW CpegHerogoBoM TemnepaTtype MOBEepXHOCTU MO u3otonam
Kucnopoga W NUTOMNOMMYECKMM  MHOMKATOpam AN MOMYYeHUA  KONMYECTBEHHbIX
XapakTepuctuk knumarta. Mopenb npeackasbiBaeT CpedHEMeCsiyHble  TemnepaTypy
N BMaXHOCTb A5 KaX4oro mecsua B TedeHune roga. CornacHo nony4veHHbiM Li et al. (2022)
AaHHbIM  Ha TeppuTtopum KyaHeukoro 6GacceniHa cpegHerogoBass Temnepatypa Ha
NpOoTSHKEeHNN No3aHero kapboHa n nepmu M3MeHsanack B npegenax ot 8 go 16 °C, a cymma
cpegHeMecaYHbIX 0cafkoB 3a rof mMeHsanacb ot 411 mm B cakmapckom spyce o 1200 mm
B YAHCUHCKOM sipyce nepmckon cuctembl. MUHUMarnbHble cpefHeMecsyHble TemnepaTypbl
He onyckanucb Hmwke -10 °C, a MakcMMmarbHble cpefHeMecsyHble TeMmnepaTypbl B NETHUN
nepuog coctaensnn ot +24 po +34°C. B oOcHOBe MNOCTPOEHHbLIX aBTOpPaMu KpPUBLIX
TaKkCOHOMUYECKOro pasHoobpasunsi nexar CBOAHble [aHHble O pPacnpoCTPaHEHUN TakCOHOB
ANna naTHaguatu ropusoHToB (Hagropwm3oHToB) KysHeukoro ©GaccenHa. ConoctaBneHue
pervoHarbHbIX cTpaTurpauyecknx noapasaeneHnn ¢ MexayHapoaHon cTpaTurpadouyeckon
lWKanon B3ATO CcOrnacHo cxeme, npuHaTon B pabote KyteirmHa w  gp. (2020),
32 WCKMIOYEHNMEM €BCEEeBCKOro, Kae3OBCKOrO W MasypOBCKOMO TOPU3OHTOB, KOTOpbIe
cornoctaBnaAnuce  cornacHo  pewexnnam  MCK  (MCK,  1982). WHdopmauusa
O pacrnpocTpaHeHuM WCKOMaeMblX pacTeHW B3ATa u3 Tabnuy B NpunoxeHun kK pabote
ByaHukoBa, MNopenoson (1996), a AaHHble O cocTaBe KOHTUHeHTanbHoW dayHbl Kysbacca
cobpaHbl nNo onybnmMkoBaHHbIM AaHHbIM. [ns nogcyeTa pasHoobGpasnsa mcnonb3oBanachb
dyHKkumsa DivDyn n3 ogHonmeHHoro naketa ans asbika R (Kocsis et al., 2019). NMony4yeHHble
KpvBble Ha rpadumkax pasHoobpasus oTtobpaxalT obwee pasHoobpasme (range-through
diversity) Ha pogoBOM ypoBHe Ha npomexyTtke oT 325 o 255 MnH. neT, paccyvMTaHHoe
AN MHTEpPBAsioB NPOAOIMKUTENBHOCTBIO 5 MIH. neT. [lonyyeHHble KpuBble pasHOOOpa3uns
pacTeHU MNoKasblBalT, YTO HauYMHas C MOCKOBCKOrO sipyca pasHoobpasuve pacTeHun
yBenuyMBaeTcs, [OOCTUras CBOEro MaKkCMMarbHOro 3HavyeHUs B Hayane cakmapcKoro
BPEMEHM, a 3aTeM NnaBHO cokpawaeTca. [pacduk pasHoobpasunsa ayHbl NokasbiBaeT Tpu
OTYETNMBLIX MNWKA, @ WMEHHO Ha rpaHuue BallKMPCKOro U MOCKOBCKOIMO SIpyCcOB,
KaCMMOBCKOrO M DKEMbCKOro 1 B KeNTEHCKOM sipyce. [NpeaBapuTenbHbii aHanua nokasbiBaeT
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OTCYTCTBME 3HAYMMOWN KOPPENALUMN CO 3HAYEHUSMU OCHOBHbIX KITMMATUYECKUX NapaMeTpoB.
Kpome aTOro, Bo3pacTalolMi, HaymHas C apTUHCKOro sipyca, obbem CcpeaHerofoBbIX
0CagKoB MPOTUBOPEYUT XOPOLUO M3YYEHHLIM TpeHgaM Ha obulyl apuausauuio kKnumaTta
Ha npoTskeHun nepmu (CemmxatoB, Yymako, 2004). 310 MOXeT YykasbiBatb IMbo
Ha TO, YTO HA TEKYLUUA MOMEHT KOMMbIOTEPHbIE MOAENN, UCMONb3yeMble ANA CUMYNALUN
KnMmarta B MpOLUIOM, NSIOXO COrNacykTcs C CUrHanamm, nosiydaembiMn ¢ UCNonb30BaHUEM
naneoHTONorM4eckoro matepuana, nmbo 4To MHTepnpeTaums 3TUX pes3ynbTaTtoB Tpebyer
KOMMJIEKCHOrO nogxoda C MnpuBrieyeHnemM OOonbLUOro KonmyecTBa ManeoHTONOrMyYecknx
N reonorm4eckmx AaHHbIX, KOTOpble MO3BONAT OOBACHUTL NOMyvYaeMble NapaMeTpbl.
PaboTta npoBeaeHa 3a cyeT rpaHTa Poccuiickoro Hay4Horo dpoHaa Ne 22-77-10045.
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KameHHoOyronbHble Kopannbl ocTpoBa BpaHrenb -
6uocTtpaTturpacus n naneobuoreorpacus

Koccosast O.J1.2, FanenuH B.I".3

1BcepOCC|/u7|CK|/||7| Hay4HO-1ccneoBaTenbCkUn reonornyecknin MHCTUTYT, CaHkt-MNeTepbypr, Poccus;
®KasaHcKuil deaepanbHbii yHUBepcuTeT, KasaHb, Poccus; kossovaya@yandex.ru;
3reonornueckuin nHctutyT PAH, Mockea, Poccus

TakCcoOHOMMYECKMI COCTaB KoparmnoB W ero AMHaMuka UMEIOT KMioYeBoe 3HayeHue
He TONbKO ANA AAaTUPOBKU OTIIOXKEHWWA, HO M B 3HAYUTEINbHOW CTEeneHW Ans NOHUMaHUs
naneoreorpagum octposa BpaHrensa - o4HOro 13 KniyeBbIX PEMMOHOB BOCTOYHON APKTUKM.
MecCTOHaxoXaeHus KopannoB B KaMEHHOYroflbHbIX OTMOXEHUsX ocTpoBa BpaHrenb
n3BecTHbl ¢ 60-x rogos. Kopannbl BU3ENCKOrO M BU3ENCKO- CEPMYXOBCKOrO WHTepBanos
Bkrtoyanu Dibunophyllum, Corwenia, Canadiphyllum, Lithostrotion u Pseudozaphrentoides.
B 70-e rogbl komnnekc Obin  pgononHeH Bugamu Caninella, Neokoninckophyllum,
Donophyllum,  koTopble  gokasanuM  NpuUCYTCTBME B  panoHe  Mbica  [lunap
cpegHeKaMeHHOYrOfMbHbIX OTMOXEHUNA.

Mpwn peBnsnn BCEro KomMmnrekca OaHHbIX BblaeneHbl paHHEBU3ENCKUIA,
NO3OHEBU3ENCKUIA, MNO3OHEBU3ENCKO-CEPNYXOBCKMMA W OABa  CpegHEKaMEeHHOYrOSibHbIX
ouoctpaturpadmyecknx kKomnnekca. B coctaBe OalLKMPCKO-MOCKOBCKOW —accoumaumnm
B BEpX0BbsIX p. HemsBecTHOM B pUOreHHbIX haumsx KpacHOMaXXCKoW CBUTLI onpeaeneHbl
KpynHble BeTBUCTble Kopannbl, Haubonee 6nu3kne K npeacTaBuMTensaM nogpoaa
Skoleckophyllum. MeXkopannuTHoe MNpPOCTPAHCTBO 3anoSyIHEHO LnaHobGakTepunanbHbIMK
obpactaHuamn. KonoHun Paraheritschioides, yctaHoBneHHble B cpegHeM kapboHe Anscku,
Obln BCTpeYEeHbl B MECTOHAXOXAEHUAX 3anagHOM M LEeHTpanbHOW 4YacTenm OCTpoBsa.
Komnnekc ognHouHbIx kKopannoB Caninella, Bothroclisia onpegeneH u3 oTnoXeHun B H0XKHOM
YyacTun ocTpoBa (pyyen BblouHbIN) N XapakTepusyeT BEPXHIO YacTb MOCKOBCKOMO sipyca.

TypHewnckme TakCcoHbl, Tunu4dHble ana OmonoHckoro maccmea, CeBepHoro Xapaynaxa,
ocTtpoBa KoTernbHbIn, HEM3BECTHbLI Ha 0-Be BpaHrenb. Busenckue-cepnyxoBckue kopannbl
6nnskn chayHe BocTouHo-EBponenckon naneoreorpadnyeckon NpoBMHLMM U OTANYAKOTCA Ha
poOOBOM ypoBHE OT dayH 6GacceriHOB OKpauH AHrapyabl Mo OTCYTCTBUIO POOOB
Ekvasophyllum, Faberophyllum n gp., xapaktepHbix Takke Ansi 04HOBO3PACTHbIX OTIIOXKEHWI
KaHagbl. BeTtBuctble KOJNTOHUMU TennonoobmBbiX Paraheritschioides M3BECTHbI
N3 neHcunbBaHus AnNSCKM U CBUOETENbCTBYET O CBA3sAX C HaccenHom o-Ba BpaHrens.
OOuHOYHbIE CpeaHEeKaMeHHOYrorbHble Kopasnsbl KaHWHOMAOHOrO obnunka He 4BngAlTCA
naneoreorpanyeckMMn NHONKaTopaMm 1 UMET NONUMPOBUHLMANbHOE pacnpocTpaHeHue,
B TOM YuUCre U 3a npefenamMmm okpavHHbIX 6baccernHoB AHrapugbl.
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CpaBHUTENbHbLIN aHanu3 pa3Hoobpa3usa MNepMCKUX Kopansos
BalKNPCKNX LWWMXaHOB

Koccoas O.J1.2, KynaruHa E.N.3, Bawnbikosa E.FO.2

1Bcepoccvu7|0|<|/||7| Hay4HO-uccnegoBaTenbCckuin reonorndecknn MHCTUTYT, CaHkt-MNeTtepbypr, Poccus
kossovaya@yandex.ru

KasaHcKwil denepanbHbIn yHUBepcuteT, KaszaHb, Poccus

3l/IHCTMTyT reonormm Ydumckoro degepansHOro nccrnegoBatenbCckoro LeHTpa Poccuiickon akagemmn
Hayk, Yda, Poccus

Bawknpckme  wmxaHbl  ABNSAOTCA  oO6bekTamMyM  reoniormyeckoro  Hacrnegus
N NPeAcTaBNAlT YHUKaNbHbIE MO CTPOEHUIO U pasHoobpasnio ApeBHeW GMOoTbl OCTaHubl
nepMcknx pudoBbIX MaccuBoB. CylleCcTBEHHYIO pofb B cocTaBe OuOTbl  urpatoT
KONOHMarbHble N OOUHOYHbIE Kopannbl Rugosa.

lMepBoe onucaHwe KopannoB M3 OkpecTHocTen r. CTepnutamaka, npuHagnexaiee
C.C. Kytopre, Bbiwno B ceeT B 1844r. OnncaHHbIn nm ak3emnnap Amplexus coralloides Sow.
6bin nepegaH B [leTepOyprckunm rocyaapCTBEHHbIN yHMBEpCUTET BaHreHrenmom ooH
KeaneHomMm, npuvHMMaBWMM Yy4yactme B akcnegvuumn P.3. MypuucoHa. OToT xe BuA
ynoMuHaeTcss B MoHorpadum P.3. MypuucoHa, msgaHHom B 1845. [lepeumncrneHHbiMm
dakTamm orpaHudMBanacb WHdoOpMaumMss O Kopannax U3 CTepsIMTaMakCKMX LUUXaHOB,
BO3pacT KOTOpbIX, B COOTBETCTBMM CO CXEMOW TOro BpemMeHW, paccmartpusarncs
KaKk KaMeHHOyronbHbln. OTcyTcTBME YynoMuHavus P.3. MypyMCOHOM MHOrOYMCHEHHbIX
KOMOHMarnbHbIX KOpanmnoB, HaWOEHHbIX W OMNWCAaHHbIX MNO3Xe, HayuHas c nybnukauuu
A.A. WtykeHBepra B 1895, ocTaeTca ncrtopudecknm Kypbe3om. B pesynbTaTe nnaHOMEpPHbIX
nccnegoBaHun, aktmeuanposasLumxca B 30-40 rogbl 1 NPOLOIMKEHHbIX B HACTOsILLEE BpeMms,
yCTaHOBIIEH TAKCOHOMMUYECKMIA COCTaB Kopannos Rugosa.

Kopannbl BcTpevatTcs B pasnuuHbix ¢aumax. Ha KOpak-Tay oHM npuypoyeHbl
K dhaumMm BepxHerW 4YacTu CKNoHa pudoBOro mMaccusa, rae KOMOHUM Pyro3 COXpaHWIUCH
B MPWXXU3HEHHOM U nepeBepHyTOM nonoxeHnn. OgHako 30ecb NPakTUYECKN He BCTpeYvatoTcd
pas3gpobneHHble KonoHun. PparMeHTbl KOMOHWA pPasHOro pasmepa XapakTepHbl Ans
TEMNEeCTUTOBbIX MPOCMOEB, BbiSBNEHHbIX Kak Ha Kyw-Tay, Tak n Ha KOpak-Tay. B 6onblmx
Konuyecteax, M 4YacTO B MPWKU3HEHHOM MOSIOXEHUMN KPYMHble KonmoHun (o 1,5wm)
COXPaHUITUCb B CITIOMCTbIX U3BECTHSAKaX B 3anagHomn YacTtu wuxaHa KOpak-Tay (HabnogeHus
2022, 2024r). OguHouHble (BeTBUCTbIE) Amplexocarinia BCTpeyaTcsa B NenMTOMOPMdHbIX
M3BECTHAKAX LUMXaHCKOro ropusoHTa B ocHoBaHuu Kywi-Tay. Ha BTopom ycTyne LiuxaHa
Opak-Tay OHM HangeHbl B BaKCTOyHax HayTurnougHon daumn. B HacToswun mMomeHT
Ha TopoTay M3BeCTHO 4 BMAa OAWMHOYHBLIX W KOMOHManbHbIX pyro3, Ha KywTtay — 4 Buaa
Ha lOpak-Tay — 8 BngoB, Ha Manom wuxaHe — 7 BMaoB u Ha Lax-Tay — 24 Buga. bonbwas
yacTb BMaoB Ha HOpak-Tay HanmgeHa BnepBble. MakcumanbHoe pa3Hoobpa3sne xapakTepHo
ana TacTybckoro ropmsoHTa. KopannoBble W3BECTHSIKM OOHaXKalTCs Ha «KOpasnsioBon»
Tpone wuxaHa KOpak-Tay, rae oHn obpasyoT GruorepmMbl. 3Ta YacTb COOTBETCTBYET BEPXHEN
yacTu CKnoHa puda — Hambonee 6GnaronpuaTHoW o6cTaHoBKe ANa obpas3oBaHWUS
kopannoBbix 6GuorepmoB. Takke O0nbLIOE KONMUMYECTBO KOMOHWWA, B COCTaBe KOTOPbIX
npeobnagaT actpeongHble OPMbl, U CKOMMEHUS OYEHb KPYMHbIX OAMHOYHbLIX TUMaHWn
BCTpeYeHbl B 3anagHon Yactu wnxaHa KOpakray.
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BuodaumanbHbIn aHanus AenpecCUOHHbIX pa3pe3oB
Capau/IMHCKOU  TOJSLM CapannuHckon BnaguHbl Kamcko-
KuHenbckomn cuctembl nporn6oB (Pecnybnuka TaTtapcTaH)

MudtaxytamHosa O.H.! Cunantee B.B.!, Cynratynnuna M.}, Banupos M.0.%
Fanves B.I". 2, Wymat6aes K.[1.2, Xa6bunos P.M.?, Cacapos A.®.2

'KasaHckuit (MpmrBOMKCKUR) deaepanbHbin YHUBEPCUTET, KasaHb, Poccus;
Dinara.Miftakhutdinova@kpfu.ru
2MAO «TaTHedTb», r. AnbmeTbeBCK, Poccus

BuocegumeHnTonornyeckne u  6uodaumnansHble MUCCrefoBaHWs  paspe3oB  ABYX
CKBaXXVH, BCKPLIBLUMX OTIIOXEHUS CapaiiIMHCKOW Tonwin B oceBow 4dactm CapaiinmHcKon
BnaguHbl Kamcko-KnHenbckon cuctembl npornboB, YCTaHOBUAKM TO, YTO TOMWaA CroXeHa
NPEMMYLLECTBEHHO  aneBpUTO-TIIMHUCTBIMX  MOpPO4aMM  C  BbLICOKMM  COAEpXKaHWeM
OpraHM4YecKoro BeLecTBa U BKITOYaeT NOAYMHEHHbIE NPOCIION U3BECTHSAKOB U KpEMHEMN.

PesynbTatbl u3y4yeHus NO3BONMWAM BbIOENUTb LWeCTb Ouodaumii, OTnMYaoLWmxcs
TEKCTYPHbIMW U BUOMNOrMYECKMMN  MNpU3HaAKaMu, W OTBeYawmx BecKncrnopogHbiMm,
CcnaboKMCNOpPOAHbIM U KACNOPOAHbIM  OoBCTaHOBKaM. AnNeBpUTOBbIE U TNIMHUCTbIE
AOMaHVKouabl NpeAacTaBneHbl TeMHOOKpAaLUeHHbIMU  KapOoHaTU3NpOBaHHbIMKU  NOpPOAaMu
CO cromMyaTolm TeKCTypol, C OonblMM  KONMUYECTBOM OPraHMYecKoro BeLLEeCTBa,
C KOHOOOHTaMW, W XapakTtepu3ylT Ouodaumm 1 mn 2 (6eckucnopogHbie) B KOTOPbIX
OTCYTCTBYIOT OEHTOCHble oOpraHuM3ambl K OGuoTypbaumnsa. AneBpuToBble AOMaHMKOUAbI
C MUKpoBuanbHbiMM KapbOHATHLIMU CTSHXKEHUSAMU, B TOM Yncne oboralleHHbIMU pochaTtom
Kanbuus, BKNIOYAKT pedkMe OCTaTKM 3aMKOBbIX Opaxumonog M KOHOAOHTOB. OTU Moponbl
COOTBETCTBYIOT Guodauumn 3 (cnaboKMCrnopoaHon), KoTopasa XapakTepusyeTcsl Hanmimem
peokon 6eHTocHOM dayHbl. [MUHUCTO-aneBpuTOBbIE W [NIMHUCTbIE  LOMaHWKOUAbI
C MOBbIWEHHbIM pa3Hoobpa3nem 6eHToca W HekToHa (6e33aMkoBble W 3aMKOBble
Gpaxuonoabl, OCTpakodbl, KPUHOMAEW, aMMOHOMAEMW, CKONEKOAOHTbl 4epBen W ap.)
COOTBETCTBYIOT Bruodhauum 4 (cnabokmcnopogHom).

M3BecTHAKM npeacTaBneHbl  MUKpoOOManbHbiMM M BMOKNACTOBbIMM  TUMAMMW.
BroknactoBble N3BECTHAKN C MHOIOYUCIIEHHBIMW 3aMKOBbIMK Bpaxuonogamu, oparmeHTamm
KpMHOMOEN, KOHOAOHTaMM W TEHTakynuTamuM CcunbHO 6GuoTypbupoBaHbl M BCTpevarTcs
HAMHOIO pexe MUKpoOmanbHbIX. OTU M3BECTHAKM OTBedvarT Ouodaumsm 5 wn 6,
XapakTepuayoLwmM KUcnopoaHble ycnoeusi. MukpobuanbHble W3BECTHSAKM MNpeAcTaBreHbl
cepbiMM  MUKPO3EPHUCTbIMWM  NOpOAaMW  C  OOHOPOAHOW  MUKPUTOBOW  TEKCTYpPOW
6e3 npusHakoB GuoTypabauun; OHU NULLEHBI MUKPO- U MakpodayHUCTUYECKMX OCTaTKOB.
OTW U3BECTHSIKM OTHECEHbI K BeckncnopogHbiM 6uodaumsam 1 um 2.

PaboTta BbinonHeHa npu nogaepxke MuHucTepcTBa Haykum U BbiCcLLero obpasoBaHus
Poccunckon ®depepaumm no cornawenunto Ne 075-15-2022-299 B pamkax nporpammbl
cosgaHusa n passutna HUMY «PauunoHanbHoe OCBOeHMe 3anacoB XMOKUX YrneBoaopoaoB
nnaHeTbl».
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MUxHodhoccunmun aHnammnckoro sipyca paspesa UHaep (3anagHbin
KaszaxcTtaH)

MudTaxytamHosa [.H.?, Cunantees B.B.1?, denbkep A.C.2

KazaHckuit (MpmBoOMKCKUN) dhbenepanbHbIN YHUBEPCUTET, KasaHb, Poccus;
Dinara.Miftakhutdinova@Kkpfu.ru

dunnan KazaHckoro (MpuBomKCcKoro) denepansHOro yHmBepcuteta B ropoae [hxkumsak, YabekucrtaH
*ManeoHTonornyeckuit nHctutyT PAH, r. Mockea, Poccusa

M3yyeH TakCOHOMWMYECKMA COCTaB W  CcTpaturpaduyeckoe pacnpocTpaHeHue
NXHOOCCUNNN B 3NIbTOHCKON N MHOEPCKOW CBUTaxX aHW3UMWCKOro dpyca B paspese UVHaep,
pacnonoxeHHom B 3anagHom KasaxcraHe.

Paspes npeactaBneH nepecnavBaHMeM KapOOHATHbIX WM TEPPUreHHbIX MNOPOA
C MHOFOYMCMEHHBIMX WHTEepBanamu naneonoys. WxHodoccmnum BCTpedeHbl TOSbKO
B OTNIOXXEHUAX MHOEPCKOW CBUTHI, OTAErNbHble WHTEepBanbl MHAEPCKOW CBUTbI OTNMYaloTCA
AOCTaTOMHO cunbHOM 6GuoTypbaumenn Ha OHEe pPaKyLUHSKOBbIX W3BECTHSIKOB W TNUH,
B KOTOpbIX 6noTypbauma oTcyTCTBYET.

NxHodoccnnum xapaktepusyoTCs HEBbICOKMM pa3HoobpasveMm; onpegenumble xoabl
npegctaeneHbl 5 wuxHoTakcoHamu: Skolithos, Lockeia, Thallasinoides, Psilonichnus,
Palaeophycus, Ophiomorpha.

B HWXHen yacTn MHAEpPCKOW CBUTHI BCTPEYalTCsl NPENMYLLECTBEHHO BeEpTUKasbHble
xogbl Skolithos. B cpegHenm 4yactm cBUTbl K HUM [[o0OaBnsitloTcA  crnegbl  OTAbixa
ABYyCTBOpYaTbix MonockoB Lockeia. B BepxHel 4acTu cBUThbI pasHoobpasne n Konm4ecTBo
NXHObOCCUNUIA yBENUYMBAETCA, OCTUrAsi MAKCUMaribHOro 3Ha4YeHunst B pa3pese. VxHoueHo3
BkrtovaeT Skolithos, Lockeia, Thallasinoides-Psilonichnus, Palaeophycus, Ophiomorpha.

Xogbl Skolithos Hanbonee xapakTepHbl ONs NPUIMBHO-OTIIMBHOM 30HbI MOPCKUX
baccernHoB. Xopabl Lockeia BcTpevaloTcs B AmanasoHe OT MNPUTMBHO-OTIIMBHBLIX 30H
(NcunoHmxHoBas MxHoMauus) OO0 MNPOKCUMAarbHbIX YacTen cpegHero wenbga MOPCKMX
OaccenHoB  (KpyauaHoBasd  uxHodbaumd). MxHOueHO3  BepxHenm 4YacTu  paspesa
CBMOETENbCTBYET B MNOMb3y MNPUHAONEXHOCTN BMELLalWmMX nopog K Kpy3vaHOBOW
nxHodpaumm, Kotopas OObIMHO pa3BMBaAETCA Ha MIIOXO COPTUPOBAHHbBIX  FPYyHTaxX
cybnutopanu, opMUPYIOLLNXCA MexXdy YPOBHAMM BO34eNCTBUS cnabblX M LUTOPMOBbIX
BonH. [lpucyTctBne B paspes3e OOMbLIOrO KONMMYecTBa pPakyLIHSKOB C KapOoHaTHbIM
N TMUHUCTBIM MaTPUKCOM NOATBEPXKAAET 3TOT BbIBOA.

Takum ob6pasom, cTpaTurpaduyeckoe pacnpocTpaHeHMe W WXHOLEHO3bl paspesa
MHoep ykasblBaloT Ha nocteneHHoe yrnybneHve paccMaTpuBaemMon TeppuTopumn
B MHAEPCKOE BPeMsi, U M3MeHeHne 06CTaHOBOK OT MPUITMBHO-OTIMBHOM 30HbI NIsKa 40 30HbI
cybnutopanu, nexawen mexay ypoBHAMU BO3AENCTBUSA CnabblX 1 LUTOPMOBLIX BOJTH.
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PusongHble M3BECTHAKM MNEPMCKMX KPaCHOLBETHbIX OTIOXEHUWN
CpeanHero MoBonmxbA

MypaBbe ®.A.}, Kpormotoea T.B.!, Cunavtees B.B.}, XacanoBa H.M.}

Crauenko O.E.}
'KasaHckuit denepansHbin yHuBepcuteT, KasaHb, Poccus; fedor.mouraviev@yandex.ru

B naHHon paboTe npeactaBneHbl pesynbTaTbl UCCNEea0BaHUSA PU3OUAHBIX U3BECTHSIKOB
YPXKYMCKOrO  BO3pacTta Ha nMpuMMepe OOHOro U3  TUMWYHBIX CMOEeB  MoNneBbIMU
n nabopaTopHbIMM MeToA4aMW ANA  YTOYHEHUS OCOBeHHoCcTer uX OPMUPOBAHUSA.
Mcnonb3oBanucb noneBoe onucaHwe, ONTUYeckas MWUKPOCKOMNWS, BanoBas reoxumus,
M30TOMHbIA aHanuM3 CcTabunbHbIX WM30TOMOB yrnepoda W  KUCMOpPOA4a, CKaHMpylowas
aneKkTpoHHaa mukpockonua (C3M), peHTreHoBckad KomnbtoTepHass Tomorpaduma (PKT)
N SNEKTPOHHLIN NapamMarH1MTHbIN pe3oHaHc (Ol1P).

Vccnegyembll U3BECTHAK MMEET MOLLHOCTb OKOMo 1 M, MPOHU3aH CEeTb TOHKMX
KOPHEBLIX KaHasfioB (pU3OUOHbLIA W3BECTHAK), cCaMasi BEPXHAS 4acTb Crod pPU3OMAHOro
n3BectHska (3-5 cM) npeacTaBneHa TOHKOCMOUCTbIM NMCTOBaTbiM M3BecTHsSkoM. Oba
M3BECTHAKa NepecekalnTcsa  TpewuHamMu  yCbiXaHwusl, 3anoflHEHHbIMW  TEMHO-CEpPbIM
MacCVBHbIM W3BECTHAKOM. PuU30MAOHbIA U3BECTHAK COAEPXUT O03epHyt dhayHy OCTpako
n neneumnon, MMeeT 6MoTypPOUPOBaAHHYIO MUKPUTOBYHO BHYTPEHHIOK CTPYKTYPY, JIMCTOBATLIN
N3BECTHSAK MMEET TOHKOCITOMCTYH MUKPOBUANbHO MHOAYLMPOBAHHYIO CTPYKTYPY U PaKOBUHbI
ocTpakog, MacCVBHbI  M3BECTHSIK  XapakTepusdyeTtcs  MUKpOoOMarbHO-KOMKOBATbIM
CTPOEHMEM W COOEPXMUT, Hapsgy C O03epHOM (payHOW, WHTpaknacTbl BMeLLaloLWero
PU30NOHOIrO N3BECTHSKA.

bonee «nerknn» M30TOMHLIA COCTaB M oboraweHne 6GnounbHbIMN 3nNemMeHTamm
(P20s, SO3) MaccMBHOrO W3BECTHSIKA MO CPaBHEHUD C BMELLAKWMMU M3BECTHSAKaAMMU,
Hanuune B HEM MUKPOOManbHbIX NIIEHOK, NPUCYTCTBUE CUrHaNOB Cyrb(aTHbIX paguKanos
N OpraHn4ecKknx pagukanos HeyrneduuMpoOBaHHON OpraHWkM pacTUTENbHOrO psaaa,
CcBMAETENbCTBYET O BOCCTAHOBUTENbHbIX YCMAOBMAX W MPSAMOM Yy4acTum BOOOPOCNEBbLIX
N MUKpOGManbHbIX COOBLLIECTB B €ro OPMNPOBaHUMN.

Mo paHHbIM PKT, KOpHeBble KaHanbl B pU30OUOHOM U3BECTHSAKE (OPMUPYIOT TYCTYIO
HEepaBHOMEPHYIO CeTb C BEeTBMEHWEM [0 TpeTbero nopsiaka, rAe KOPHEBblE  «Y3bly»
yepeaylTca C ydacTkaMu npakTudeckn 6e3 KopHeBbIX kaHarnoB. Takoe pacnpegeneHue
KOpHEN B MNPOCTPaHCTBE MOXET CBUAETENbCTBOBATb O pPaCMOSIOKEHUUM  pPaCTEHUN
Ha MOBEPXHOCTW, rAe  pacCTosHWe Mexay pacTeHuamu oueHuBaetca B 10-12 cwm.
Mopdonorua KopHeBbIX KaHanoB MO3BONAET MX OTHECTUM K MxHoTakcoHam Radicites sp.,
n Radicites erraticus. PacTeHus, ocCTaBuMBLIME 3TN KOPHEBbIE KaHamnbl, OTHOCATCHA
K rmapodunbHbIM accoumaumnam, BEPoOSTHO, K Kanammutecam.

Takum o6pa3om, M3yYEHHbIN PU3OUOHBIN M3BECTHAK MHTEPNPETUMPYETCA KaK O3epHbIN
kapboHaTHbIM OCadoK, NoABeprwmnca nepepaboTke KOPHSAMW pacTeHun npu obmeneHun
o3epa. JluctoBaTbil U3BECTHAK WHTEPNPEeTMpYeTCs Kak MNantoCTPUHHLIA (NIMTOpanbHbIn)
ocapgok. NonHoe ocyuleHne 3TUX 0CaaKkoB NPUBESO K (DOPMUPOBAHUIO B HUX CETU TPELLWMH,
KOTOpble ObINN 3anonHeHbl MAacCUBHBIM MUKPOOManbHbIM M3BECTHAKOM MOCne 3aTonneHus
9TMX 0CaJKOB 03epHbIMU BOAAMM.

MoBTOpsieMOCTb B paspe3e YPXKYMCKUX OTSIOXKEHWA TOPU3OHTOB  PU3OMAHbBIX
N3BECTHSAKOB OTpaXXaeT KOpOTKonepuogHble KonebaHus knumarta — yBenmyeHue BraXHOCTH
NpMBOANIIO K YCUNEHUID TEPPUreHHOro CToKa W NPOOBWKEHUIO anftoBUanbHbIX pPaBHUH
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Brny6b ocaovHoro 6acceinHa, 3aceneHmo X pacTUTENbHOCTBI0 U (POPMUPOBAHMIO HA HUX
3penbix noyB. [lpM MWHUMaAnNbHOM CTOKE, CBSI3aHHOM C  apuaHbiMM  hasamu,
pacnpoCTpaHsanucb NpeaefibHo MerkoBOAHble o3epa C kapboHaTHbIMM MNamu, 4acTo
ocylwaeMbiMn 1 nepepabaTtbiBaeMbIMM KOPHAMW pacTeHuid, hopMUpYOLLUMU PU3OULHbIE

M3BECTHAKMN.
BhisiBrneHune J'II/ITOCTpaTVIFpad)W-IeCKOFO noTeHunana puU3onagHbIX WN3BECTHAKOB

TpebyeT Gonee aeTanbHbIX UCCESOBAHNIA.
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MpuunHbl wn cneapcrtBue ¢opmMnpoBaHMUA CYNepPKOSNEeKTOpPoOB
B narneoBpe3ax HMKHero kapb6oHa Bonro-Kamckon aHTeknu3abl

MyxameTwumH P.3.12
'KasaHckuit denepanbHbin yHUBepcuteT, KasaHb, Poccus;_ geoenqlll@yandex.ru
ZYDaHbCKMVI rocyaapCTBEHHbIV TOpPHbI yHMBepcUTeT, EkaTtepuHbypr, Poccusi

B TedyeHne BepxHero naneos3osl Ha 3HA4YMTENbHOW YacTu TeppuTopum BOCTOYHO-
EBponeiickon nraTopmbl 3apmnkcmpoBaHbl MHOMOYUCIIEHHbIE nepepbIBbI
B ocagkoHakonneHun. CornacHo uccnegosaHusam B.C. A6nokoBa YacTb U3 HUX NpuxoguTcs
Ha HWKHEKaMEHHOYronbHyto anoxy. bnarogaps ycTtaHoBMBLUEMYCA Tennomy ryMUaHOMY
knumaty (06 9TOM CBMOETENbCTBYKOT HaKOMMeHne kapboHaTHOro matepvana B MOPCKOM
BacceriHe) B nepnoabl 06MeneHns MOps 1 OCYLLEHUS 3HAYMTENbHbLIX TEPPUTOPUIN CO30aNMNCh
OnaronpusiTHble ycnoBust Ans pasBuTUst B npegenax Ypano-loBomkbs pedHom ceTu.
OT0 BnepBble HALMO noaTBepXaeHue B Hadane 50-x rr. npownoro cronetus Gnarogaps
BCKPbITUIO  MOUCKOBbIMM  CKBaXXMHaMW  aHOMasbHbIX  pa3pe3oB  HWMXHEro kKapboHa
Ha Tepputopun TaTtapctaHa — ckB.7 AkcybaeBo (B.U. Tpoenonbckun) n cks. 41 Cyneeso
(A.IN. brnygopos). Mo mMepe OCBOEHUS HeTAHbIX MECTOPOXXOEHWI,
roe HWXHeKamMeHHOYrosrbHble HedTeHOCHble obpa3oBaHusi 3anerawoT Ha rnyouHe ot 900
no 1400 m, uccnepoBaTtenu cukcMpoBanu B rMyOOKMX CKBaXXMHAX aHOManum He TOMbKO
B paspes3ax TYpHEMCKOro sipyca W Hu3ax BU3ENCKOro sipyca (Kak 3TO0 OTMevanocb B
yKa3aHHbIX Bbllle CKBaXXWHaAxX), HO W B Apyrux cTpaTturpaduyeckux nogpasgeneHnax —
anekcuHckom (M.®. Buktopos, HO.C. KyBbikuH, 1965; 10.C. Bununukuin n gp., 1972; [2] v gp.) un
TyneckoMm (B.C. Uouyp, 1974; P.3. MyxameTwwuH, 2006,, 2014) ropmusoHTax. BonblMHCTBO
nccneposatenen (M.M. Mpadesckun, B.I. KysHeuos, 1963; M.M. padeBckun n gp., 1969;
E.[l. BontoBu4y, A.H. lenbHoBa, 1976; P.3. MyxameTtwwuH, 1981) nogobHble aHOManuu
CBA3blBaeT C 93PO3MOHHO-akkymynsatueHelMM (no [.A. [abpuansHuy) npoueccamu,
NPMBEOWMMN K HaKOMMEeHMIo pykaBooOpasHbiX (PyCrnoBbiX) aneBponecyaHbiX Ten,
3anonHALWMX NaneoBpesbl.

Hapsgy ¢ aTMm BO3HMKNA 1 Apyrasi TOMKa 3peHus Ha NPUpPoAY 3PO3MOHHbBIX MPOLIECCOB
3TOro SABNEHUS, KOTOPYIO OTpaXaeT NpeasioKeHHbIN €€ CTOPOHHUKaMN TEPMUH — 3PO3NOHHO-
kKapctoBas. Ee CTOpPOHHMKM ynoBanuM Ha parMeHTapHOCTb BCKPbITbIX CKBaXXWHaAMM
9pOAMNPOBaHHBIX 30H KapboHATOB TypHE Kak MposiBNeHWe KapcTa: «AHanm3 nnowagHoro
pacnpoCTpaHEeHNa «BPE30B» ... MOKa3bIBAET, YTO Y4YaCTKM pasBUTUSA «BPE30B» [OBOSIbHO
TPYAHO COeAMHUTbL B BUAE MOSOC APEBHEN PEYHON CETU B CBA3U C FIOKalbHbIM XapakTepoMm
nx pacnpoctpaHeHus» (A.A. T'ybanaynnun, J1.3. AmuHoB, 1974). AHanua nyGnvkauun
anonoreToB 3TOW NUHWW, MoOKasan HEKUA Ayanu3m B WX BO33peHusix. HeogHo3HayHble
B OTHOLLIEHMWN KapCTOBbIX NMPOLIECCOB TONKOBAHMSA HAX0OAT CBOE OTpaXeHue y psaga aBTopos,
B 4YacTHOCTM B paboTe, B KOTOPOW MPMBOOUTCHA CCbINIKa Ha pesynbTaTbl AeTarnbHOro
19-bpakUMOHHOrO rpaHynIoMeTpPUYEeCcKoro aHanusa: «pagaesckme n 606pUKOBCKME NecyaHo-
aneBpuTOBbIE NOPOAbI B KXKHOM YacTu BOCTOYHOro ©Gopta Menekecckon BRaguvHbI
oTnaranucb pPeyvHbIM NMOTOKOM C BbICOKMM W CPEeOHUM 3HEpPreTMdeckMM ypoBHEM Cpenbly.
XapaKTepHO, 4TO Bblgensdemble NPUBEPXKEHLAMU KapCTOrEeHHbIX NPOLECCOB Ha pybexe
TYPHE U BU3E «3pOANPOBAHHbIE 30HbI Ha pas3bypeHHbIX JKCMyaTauMOHHBIMU CKBaXUHaMN
3anexax HemsbexxHO HanoMUHAKT pykaBa pycnoBbix noTtokoB» (P.3. MyxameTwwuH, 2016).
BaxHo oTmeTuTb, 4tO0 HM B.H.Hanankoe (1959), Hu aBTOp Q[oknaga, HW Apyrue
nccnegosaTenn crefoB Kapctoobpas3oBaHUA B TYpPHEWCKOW Torwe 3ad0KyMEeHTUpOBaTb
He cMornun. HanoxeHHble BTOPUYHbIE NPOLECCHI BbisiBNEHbI MWLb B BMOKNACTOBO-300r€HHbIX
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N OONUTOBbLIX WM3BECTHSIKAX C XapaKTEpPHbIM MOPOBbIM TUMOM LIEMEHTaLMMU OPraHUYecKmnx
1 (POPMEHHbIX OCTATKOB; BbILLIENA4YMBAHMIO B HUX MOABEPraeTCst MUKPUTOBbLIN LIEMEHT.

KapcTy npoTtMBopeuuMT W CTpOeHMe [OOMNOMHUTENbHbIX MPOAYKTUBHBLIX MNacToB
B @aHOMarbHbIX pa3pe3ax TeppUreHHbIX TonLw. Bo-nepBbix, MOPOAbI-KONNEKTOPbl B HUX YacTo
NpeacTaBneHbl neckamym n crnabocueMeHTMPOBaHHbIMU necdaHukamu (Tabn.), 4To pesko
OTNMYaeT MX OT HedTeHACLILEHHbIX MOPOA, OTMOXMBLUMXCA B YCMOBUSAX MENKOBOAHOro
Mopckoro 6accenHa. Bo-BTOpbIX, Kak HaM npeacTaBnseTcsi, WMEHHO AnuTenbHas
punbTpaumsa 1 NPOMbITOCTb NPECHBIMW BOAbl MECYaHbIX MAAcTOB PycrnoBbiX 06pasoBaHui
cnocobcTBOBanNM geuemMeHTaunn MOpPOA-KOMNMEKTOPOB. 34echb HanpalnBaeTcsl aHanorus
C SIBMEHUEM MNpU BHYTPUKOHTYPHOM 3aBOAHEHMM [OEBOHCKMX NnacTtoB PomalukMHCKoro
mMecTopoxaeHusi. O6pasoBaHMIO CynepKONIEKTOPOB CNOCOOCTBYET U NOSABIEHNE NPOAYKTOB
TpaHcdopmaumm yronbHoro OB B Buae opraHudeckux kucnot, CO,, H,S, NHj3
M Op., NOBbLILAKOLWNX arpeCCUBHOCTb Cpefbl MO OTHOLIEHMIO K MUHEpParbHbIM KOMMOHEHTaM
nopog.

Konnektopckne CcBOWCTB HedTEHACbIWEHHbIX MNOpod panaeBcKo-6GO0OPMKOBCKOrO
BO3pacTa MecTopoxaeHun Menekecckon BnaguHbl

[NecyaHukm
MNeckn
CLLlEMEHTMPOBAHHbIE CnaboCUEMEHTUPOBAHHEIS (KEPH KonuyecT-
KycouKamu) BO CKBaXXWH
nopwc- cBs13aHHas BoAa, nopwuc- cBsi3aHHas BoAa, nopwuc-
TOCTb, % % TOCTb, % % TOCTb, %
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 yucnumene rpueedeH uarnasoH 3Ha4yeHul, 8 3HaMeHamersie — CPedHsIs
gesiuquHa (8 ckobkax daHo Kornuvyecmeo orpedeneHud)
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HayuyHasa koHdepeHuusa «BepxHun naneoson Poccum» — ncropwus,
TpeHAbl n byayliee

Hypranues [.K.>, CunaHTtbeB B.B.}, Ypaszaesa M.H.%,
'KasaHckuit denepanbHbI yHuBepcuTeT, KasaHb, Poccusi; danis.nourgaliev@kpfu.ru

Kak mn3BeCTHO, OCHOBOM MeXOyHapOAHOro SIPYCHOro [eneHus KamMeHHOYroflbHOW
N NEepMCKON cucTem, OOpasylolMX BEPXHUA MNaneo30oM B €ro KracCMYeckoM MOHMMaHUW,
NOCIY>XUNWN paspesbl, pacrnosioXeHHble Ha TeppuTopun Poccun. VX nsydeHne npogormkaeTtcs
yxe 6onee 200 net, MHOTMMKM NOKOSIEHUSIMU FEONOrOB U NaneoHTONOrOB HaKOMNEHbl OrPOMHbIE
MaccuBbl OaHHbIX, KOTOPble MPUXOAUTCS BBOAUTb U B MeXAyHapOAHbIM 0BopoT, 4YTo TpebyeT
Gonee aKTMBHOTO  OOCYXOEHUS  aKTyanbHbiX  MNpobnem M peleHnst  HacyLHbIX
cTpaturpadmyeckmx 3agad.

OGMmMeH OnbITOM, HOBbIMM MAEAMW, POPMMPOBAHME Hay4YHbIX FOPU3OHTamNbHbLIX CBA3EN
MeXay uccrieaoBaTenbCkuMy rpynnamMm U OTAENbHbIMU Y4EeHbIMU — FMaBHbIE ABWKYLLME CUMbl,
CNocoOCTBYOLME MNPOrpeccy BO BCEX HAyyHbIX 06nacTtsx, B TOM 4uUCe B W3ydeHUU
MECTOPOXAEHUA YINEeBOAOPOO0B, HEPYAHBLIX W PYAHbLIX MOME3HbIX UCKOMaeMbIX, NMPUYPOYEHHbIX
K OTNOXeHusM BepxHero naneo3osn P®. Cambii abdeKkTMBHbIM CNocod HanaxuBaHWA
KOHTaKTOB, KOTOPbIA BbipaboTano Hay4yHoe CooOLLeCcTBO, — 9TO pasHoobpasHble No macliTaby
N TEMaTUYEeCKOMY OXBaTy Hay4Hble CUMMO3UYyMbI, COBELLLaHUSA, KOHGIEePEHLMN N Cbe3abl.

MepBas koHpepeHuns «BepxHun naneoson Poccum» coctoanace B 2007 roagy
B KasaHckom yHuBepcuteTe. HeoxmgaHHO Gonbluoe KONMMYecTBO yvacTHUKoB (170 4enoBek)
NPOAEMOHCTPMPOBArio NHTEPEC K KOH(PepeHUMM 1 LUMPOKMI CNEKTP TeM Hay4YHbIX JOKNanoB.

KasaHckuin yHMBepcuteT ob6nagaetr ogHOM M3 crapenwmx B Poccum reonormdeckomn
LLIKOITOW, BbIMYCKHMUKM KOTOPOMW CTOSINIM Y MUCTOKOB MHOMMUX YY4EOHbIX U Hay4HbIX OpraHv3aummn
eBponenckon Yactn Poccun, Mpuypanbs n Cnbvpn (H.A. MNonoskuHckui, MN.A. KazaHckun, A.B.
JlaBpckmn, M.O3. Anunwesckmn n gp.). Meorpaduyeckoe nOMNoOXeHWe W pasBuUTas HayyHas,
KynbTypHasi, TpaHCMoOpTHas M Typuctudeckas WHdpacTpyktypa ropoga KasaHwu ynpoliaet
FNIOTUCTUKY OpraHmsaumm KoHdpepeHuun B KasaHckom yHuBepcutete. Crtatyc deaepanbHOro
yHuepcuteTa (2010 r.), HayuHbin LieHTp MexxagyHapogHoro ypoBHs «PaumoHansHoe ocBoeHne
3anacoB Xuakux yrnesogopoaos nnaHeTbl» (2020 r.), COBpeMEHHOE BbICOKOKITACCHOE Hay4HOoe
obopynoBaHne WHCTUTYyTa reonormm n HedTerasoBbiX TEXHOMOMMA — CTUMYNUPYIOT MHTEpPEC
K COTPYOHWYECTBY M MHTErpaummn ycunun ¢ KasaHckMM yHUBEPCUTETOM.

B 2014 r. 6bina npoBedeHa nepBas MexayHapoaHasi KOHdepeHUuus No4 Has3BaHWEM
"Kazan Golovkinsky Stratigraphic Meeting, 2014”, pabounmn a3bikaMn KOTOPOW CTanu pycckum
N aHIMWACKMIA, a Te3ucbl O0KMagoB Oblin onybnuMkoBaHbl TOMbKO HA aHIUMACKOM SA3bIKE.
OTOT nepBbI OMbIT MoKasas, YTo NybnukaumMs mMaTepuanoB TOMbKO HA aHrfMNUCKOM A3bIKe
OoTCeKaeT OT y4acTus B KOH(PEePEHLMM MHOTO PyCCKOA3bIYHBIX cneumanuctoB. [oatomy B 2017 T.
ObINO MPUHATO peleHne obbeauHUTb MexayHapoaHbln Kazan Golovkinsky Stratigraphic
Meeting ¢ Bcepoccuickon koHdepeHumen «BepxHuin naneoson Poccuny». Takne koHdepeHumm
6binn npoBegeHsl B 2017, 2019, 2021 n 2023 rr. B npomexyTkax mexagy «CTaHAapTHbIMU»
KoHdpepeHumsmun, B 2020 1 2022 rr., Gbinm npoBeaeHbl MoNogeXHble KOHhepeHLmN.

AHanmM3 KonmyecTBa YYacCTHMKOB W pacCMaTpvBaeMbIX BOMPOCOB Ha KOHMbepeHumsix
«BepxHun naneoson Poccum» Ha npoTskeHUM nocnefHux 15 net ceuMaoeTenscTByeT B LENoMm
O CHWKEHWUM MHTepeca K 3TON KOHdepeHumn, 4To Obino 0BYCroBIeHO BHELWHMMKU hakTopamm
(COVID-19), nepexogoM K AUCTAHUMOHHBIM bopmaTtam, 3KOHOMUYECKMMMU  MPUHMHAMMW.
N ewe ato cBMaeTenbCTBYyeT O HEOOXOOUMOCTU KOPPEKTUPOBKM MOAXOAOB K OpraHv3aumu
KOHbepeHummn, copmaty, 06o3HayeHuto Gornee akTyanbHbIX HanpaBfEHUN, BO3MOXHO Aaxe
GOKYCUPOBKM Ha OTAENBHbIX CynepakTyanbHbIX MEXAUCLUNINHAPHBIX TeMaTUKax.
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HoBble gaHHbIe no ¢rope kKaezoBckoro ropmsoHTa Kysbacca

MopoxoBHUueHko J1.IM.12
Tomckuin rocyaapCTBeHHbIN yHuBepcuteT, ToMck, Poccus; plg@t-sk.ru
*KasaHckuit denepanbHbin yHuBepcuteT, KasaHb, Poccus

K HacTosiemMy BpEMEHM HakomnfeHbl [AaHHble, MO3BOMSAWME YTOYHUTL COCTaB
N pacnpocTpaHeHne ropUCTUHECKNX KOMIMSIEKCOB Kae30BCKOro M Ma3ypOBCKOTO FOPU3OHTOB
B CTpaToTUNax kXXHOM 1 ceBepHon Yactu KysHeukoro 6accerHa.

MapacTtpatoTn Kae3oBCKOro ropn3oHTa (TOMb-YCUHCKUA paiioH, npaebii  Geper p. Tomu
y Oep. Kamewok, paHee ynyc Kaeso) BnepBble onvcaH W XxapakrepumsoBaH dropon B.A.
XaxrnoBblM (XaxrioB, 1932). Paspes nm npeacrasneH B BUAE NOMOrMx NOBTOPSIOLNXCA CKNaaoK
€ MowHocTbH0 290,4 M 1 € OOHMM MarioMOLLIHBIM MI1acToM yrisi. PacTutenbHble oCTaTku coOpaHbl
B.A. XaxnoBbiM M3 OByXx cTpaturpadmyecksm O6rnm3Ko pacronoKEHHbIX CITIOEB TEMHO-CEpPbIX
anesponutoB npubnuautensHo B 100 M OT OCHOBaHWA cBWUTLI. YacTb BMAoB Obina onucaHa
n onybnukoeaHa (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 cTpaturpacdmn. B panbHenwem B 3TOM paspese BblOeneH Kae30BCKWUM
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 n nsydeHne mnckonaemblx pacTeHUn 13 3Toro paspesa no cbopam B.A. Xaxnosa
(ManeoHTonornyeckni mysen Tomckoro yHuBepcuteTa, kon. Ne 10, 29, 36). nokasana 6onee
MOJIOA0N, Ma3ypOBCKUA BO3pacT Ans OOonbLUer YacTy OTIIoKeHUN. [JoMMHaAHTaMn B KOMMJEKce
BbICTYMNalOT BrepBble NMOSIBUBLLMECS M COBMECTHO MPUCYTCTBYHOLLME B 0Opasuax npeacraButeni
ceMencTB aHrapuamesbix (p. Angaridium) n kopgantaHToBbiX (p. Cordaites, p. Gaussia), LUMPOKO
PacrnpoCTPaHEHHbIX B TaKOM COYeTaHuM B AHrapckonm obractv M XxapaKTepHbIX Afi9 HOBOro
NTepnaocnepMoBO-KOPAanUTOBOroO aTana B pa3BuTum aHrapckon donopbl. B 3ameTHOM konuyectse
nosIBRsAOTCA HOBble abakaHugmeBble (BecTdhanbckui p. Neuropteris), uneHucTocTebenbHble
(kazaxctaHckui p. Dichophyllites), HoBble 6onee npoasuHyTLIE 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.

M3obunmve Bugoe Angaridium, Cordaites, npucytcteue Neuropteris, Dichophyllites
B coyeTaHuM c OGonee papesBHumn Rhodeopteridium yavorskyi (Rodea) v nnayHOBMOHbIMU
XapaKkTepHO W AOnsi KPOBMW nfacta YKpauvHCKOro, Mo KOTOPOMY YCIIOBHO MNPOBOAST rpaHuLy
HWKHEeHanaxoHCKOM noacepum M Ma3ypOBCKOrO rOpuM3oHTa B KemepoBCKOM parioHe CeBepHOM
yactn Kysbacca. Mpn atom I.[1. PagyeHKo BbICKa3biBanocb NPEAnoXeHWe O MOHMKEHUN ITOK
rpannbl Ha 100 M BriyOb OCTPOrCKOM CBUTDI.

BoiBOO O mMa3sypoBckOM Bo3pacTe Oonbluen 4YacTu napacTpaTtoTuna corracyeTcs
C TreonorMvyeckuMyM AaHHbIMM W MHEHUSIMK, BbiCKazaHHbIMM paHee [.I1.  PagyeHko,
W.H. 3BoHapesom, 3.M. CeHaep3oH.

BnarogapHocTi. MccneqoBaHue BbINOMHEHO Npw nogaepkke ocyaapCTBEHHOrO 3a4aHus
MuHucTepcTBa HaykM W Bbicwero obpasoBaHua Poccunckon  depepaumm  (MPoekT
Ne 0721-2020-0041) n rpaHta Poccuiickoro HaydHoro choHga Ne 22-77-10045, https://rscf.ru/
project/22-77-10045/.
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MNMepBble U-Pb (CA-ID-TIMS) gaTUpOBKM BEpXHENEPMCKOro yrosibHoro
uHTepBana B MMHycnHckom yronibHoMm 6accenHe (Cubupb, Poccus)

CunaHTbeB B.B.1?, Ap6ysos C./.3, Tuxomuposa M.*, KeccHep A.*, Mamaiinosa A.X.%,
WnbeHok C.C.3, CoktoeB B.P.°, Hypranvesa H.I.}, Myrak A.M.°, denbkep A.C.°

Mopoxosruyeko J1.I.7, Enucees H.A.2 XapuHosa B.B.%, Hypveea E.M.}, Ypasaesa M.H.!
KazaHckuit denepansHbin yHUBepcuteT, KasaHb, Poccus; Viadimir.silantiev@Kkpfu.ru

“dunuan KasaHckoro denepanbHOro yHmBepcuteTta B ropoge [xusak, [kusak, Y3bekncraH
3Ha|_|,|/|0HaJ'||>H|>||7| nccnepoBaTenbCkni TOMCKMIN NONUTEXHUYECKUI YHUBEpPCUTET, . Tomck, Poccus
*TexHuueckuit yHuBepcuteT Ppanbeprckorn ropHon akagemun, r. dpanbepr, N'epmaHms

*Cubupckuin rocygapCTBEHHbIN MHAYCTPUanbHbIA yHMBEpCuTeT, . HOBOKY3HeLK
®ManeoHTonornueckuit nHcTtuTyT PAH, r. Mockea

’ ToMcKuit rocyapcTBEHHBIN yHuBepcuTeT, . Tomck, Poccust

Mony4yeHbl nepebie U-Pb (CA-ID-TIMS) pagnMounsoTonHble 4aTUPOBKA BEPXHENEPMCKOIO
yrneHocHoro mHTepana MwuHycuHcKkoro yronbHoro 6accerHa (Cubwvpb, Poccus) no 3epHam
LMPKOHA, BblAEMNEHHbIM 13 Npeobpas3oBaHHbIX BYNKAHUYECKMX NENoB (TOHLLTENHOB).

Xopowas CcOxXpaHHOCTb UM MaANOMOPMHbIE  KpucTannorpadudeckme o4vyepTaHus
OONbLUMHCTBA 3€PEH LMPKOHOB, BbIOENEHHbLIX M3 TOHWTENHOB |-22 1 |-12, cBMOETENbLCTBYIOT
0 ToM, 4TOo 0obe accoumauum SBMAOTCA MOHOMMHEparbHbIMM U 0BOpasoBanucb U3 eauHoro
MarmaTmMyeckoro pacnnasa.

Kpuctannbl UMPKOHOB M3 TOHLWITENHOB [-22 n |-12 obpasoBanuncb npu Temneparype
B npegenax 700-900°C, 31O nNOOTBEPKOAETCA aHaNMM30M [a30BO-KUOKUX BKITHOUEHWUN.
MogyMHeHHOe  KONMMYECTBO  KPUCTANIoB € XOpowo  BblpaxkeHHbiMu {110}  rpaHamu,
KPpUCTaNNU3yloLWmMxcss npu  0onee HUM3KUMX TemnepaTypax, Tawkke corfacyetca C  3TuMm
TemnepaTypHbIM AManasoHoOM.

[nsa obpasua 13 ToHwTenHa |-22 npoegeHo gaTtupoBaHue 10 dparMeHTOB LIMPKOHOB.
BospacTt otaenbHbIX LUMPKOHOB BapbupyeT oT 258,1 go 265,5 MnH neT n umeeT BbICOKYH
MOrpeLUHOCTb U3MEPEHMS M3-3a Maroro pasmepa OCTaBLUMXCA hparMeHTOB LIMPKOHOB. LecTb
N3MepeHnn obpasytoT KnacTep Co CXOO4HbIMM Bo3pacTamu mexay 259,8 n 262,8 mnH net. 3tn
n3mepeHunst GbinM UCNonbL30BaHbl AN pacyeTa cpeaHeB3BeLLEHHOro Bo3pacta 261,4 + 0,7 mnH
net (MSWD = 2,7). [1Ba opyrux pparmeHTa UMpKOHOB UMELOT 6ornee ApeBHWUI BO3PacT, KOTopble
npeacTaBnsaoT cobon yHacnegoBaHHble KOMMOHEHTbI. [pyrve ke fgBa (pparmMeHTa LMpPKOHOB
nokasanu 6onee Monoaon Bo3pacT, YTO CBA3AHO C HE3HAYMTENBHOW NOTEPEN CBMHUA.

[nsa obpasua 13 ToHwTenHa |-12 npoBegeHo gaTupoBaHue 17 parMeHTOB LIMPKOHOB.
BospacT oTaenbHbIX LMPKOHOB BapbupyeT oT 257,1 no 261,7 mnH net. BoceMb usmepeHui
00pa3ytoT KnacTep Co CXO4HbIMM Bo3pacTtamu mexay 260,7 n 261,7 MnH net. 3T nsmepeHunst
ObINM NCNonb3oBaHbI A4S pacyeTa cpeaHeB3BeLLeHHoro Bo3pacta 261,3 + 0,4 mnH net (MSWD
= 0,5). Bce octanbHble hparMeHTbl LMPKOHOB Moka3anu 6onee mMonogon Bo3pacT, YTO CBA3aHO
C He3HaunTenbLHON NoTepen CBMHLa.

CpenHeB3BeLLEeHHbIN paavon3oTonHbIn BodpacT 261.4 + 0.7 mnH. net (MSWD =2.7)
(ToHwTtenH 1-22) n 261.3 £ 0.4 mnH. netr (MSWD = 0.5) (ToHwTenH [-12) ykasbiBatoT
Ha NPUHaANEXHOCTb BMELLAWMX CNOeB (BEPXHASA YacTb W3bIXCKOM CBWUTbI) K KEMTEHCKOMY
apycy MexayHapooHoW XpoHoCcTpaTurpaddu4eckon LUKarnbl UM K CeBepOOBUMHCKOMY Spycy
O6wen cTpaturpaduyeckon Lwkanbl Poccun. Takum obpas3om, nonyyvyeHHas OaTvpoBKa
CBUOETENLCTBYET O TOM, UYTO BO3PACT M3bIXCKON CBUTHI ABMSIETCS NpMMEpPHO Ha 10 MnH. neT
MOJSIOXe, YEM CYUMTAETCS B HACTOSILLEE BPEMS.

Pabota npoBegeHa 3a cyet rpaHTa Poccuiickoro Hay4Horo cooHaa Ne 22-77-10045.
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paHuUa 6aWKNPCKOro U MOCKOBCKOro sipycoB B Bonro-Ypanbckoun
HedTerasoHOCHOM NPOBUHLUN NO KOHOQOHTaM

CyHratynnuna .M.}
'KasaHckuit denepanbHbIn yHUBepcuteT, KasaHb, Poccus; guzel.sungatullina@kpfu.ru

OTnoxeHna  GalKMPCKOrO M MOCKOBCKOTO  sipycoB B  Bonro-Ypanbckon
HedTerasoHOCHOM MPOBMHLUMM MpeacTaBfeHbl B OCHOBHOM  kapOOHaTHbIMK,  pexe
TeppureHHo-kapboHaTHbIMM (OCHOBaHME MOCKOBCKOIO sipyca) nopogamu. YcCTaHOBIEHME
BaLLKMPCKO-MOCKOBCKOW rpaHuLbl ABASIETCSA OAHON U3 BaXXHbIX Npobrnem B KaMEHHOYrosbHOM
cTpaturpacdmm gaHHOro pernoHa. [na ee peweHuss nayyeHbl KOHOAOHTbI B MOrpaHMYHbIX
OTIIOXEHNAX 8 CKBaXKWH, pacnonoXeHHblXx Ha TokmoBckoMm, CeBepo-TaTapckom, HOxHO-
Tatapckom cBogax n B Menekecckon BrnaguHe. KOHOOOHTbI B MCCRegoBaHHOM WHTepBare
pa3Hoobpa3Hbl, MHOrOMUCHEHHBI 1 NpedcTaeneHbl pogammn Adetognathus, Declinognathodus
(npeobnagatot), Diplognathodus, Hindeodus, Idiognathodus, Idiognathoides, Neognathodus,
TUNUYHBIMKM ~ ONs cpegHero  kapboHa  MHOrMX — perMoHoB  mMupa.  [leTanbHbin
ouocTpaturpadmyeckmii aHann3 pacnpocTpaHeHNss KOHOAOHTOB Ha OaLLKMPCKO-MOCKOBCKOW
rpaHvue Mno3BONUM YCTaHOBUTb Hambonee CyuleCTBeHHble COBbITUS B 9BONIOLUW OaHHOW
rpynnsl payHbl.

1. B Hayane MOCKOBCKOro Beka B W3y4EHHbIX pa3pe3ax MOsiBNSOTCA HOBble poabl —
Adetognathus u Diplognathodus, npegcraBneHHble HEGOMbLINM KONTMYECTBOM 3K3EMMIIAPOB
1 BUAOB, HE MMEIOLWNX CTpaTUrpacoMyecKoro 3Ha4YeHums.

2. O6HoBNsIETCA BUOOBOW COCTaB KOMMEKCca KOHOAOHTOB, CPEAN BHOBb MOSIBUBLUNXCS
dopm Haubonee BaxHbIM sBnseTcsa npucytcTBue Buaa Declinognathodus donetzianus
Nemirovskaya. Ero nepBoe nosiBrieHne 4eTko OUKCUpPYeT rpaHuuy mexagy 6alukupckmm
N MOCKOBCKMM sipycamu B Bonro-Yparnbckon HedTerasoHOoCHoW nNpoBuHUMW. Bug nmeer
LUMPOKOe cTpaTurpadmyeckoe pacnpocTpaHeHue U NpeanoXeH B KadecTtBe rnobanbHoro
BrMomapkepa 0CHOBaHMS MOCKOBCKOrO spyca MexayHapogHou cTpaTturpacomnyeckon Lwkanbl.

3. B ocHOBaHMM MOCKOBCKOrO fpyca OTMEYEHO pe3Koe U KpaTKOBPEMEHHOe
yBennyeHne KonuyecTtea aksemnnspoB Buga Declinognathodus marginodosus (Grayson) —
B HEKOTOPbIX CKBaXMHaX OH CcOCTaBnsieT 0Oonee MofoBMHbI OT BCEro KONM4ecTBa
KOHOOOHTOB. [aHHoe cobbiTne, Hapsigy ¢ nosasneHnem Declinognathodus donetzianus
Nemirovskaya, no3BONsieT KOPPEKTHO MNPOBOAUTL HWXKHIOK TpaHULy MOCKOBCKOro sipyca
B Bonro-Ypanbckom perMoHe m MOXeT MCNoSb3oBaTbCHA MPU perMoHanbHOW Koppenauuu
pa3pesos.

PaboTta BbinonHeHa npu nogaepxke MuHucTepcTBa Haykum U BbicLLero obpasoBaHus
Poccunckon ®depepaumm no cornaweHunto Ne 075-15-2022-299 B pamkax nporpammbl
co3gaHusa n passutna HUMY «PauunoHanbHoe OCBOEHWMe 3anacoB XUOKUX YrneBoaopoaoB
nnaHeTbl».
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UccnepoBaHue paguoreHHoro Tenna ans M3y4vYeHus
OCaflKOHaKONMIeHMA Tonuw, BepxHero naneo3os Menekecckom
BnaguHbl U 3anagHoro 6oprta KOxHo-TaTtapckoro ceBoaa

Xamuaynnuua ".C.5, Myxamaguesa A.M.%, Ornes U.H.
'KazaHckuit denepansHbli yHUBepcuTeT, KasaHb, Poccus; galina-khamidullina@yandex.ru
2000 THr-feHruc, JlennHoropck, Poccus

VccnepoBaHne pagnoreHHoro Tenna Obinyv NpoBeAeHbl Kak cocTaBnswollasl vacTb
BGacceHOro MoaenupoBaHNSa ANsi U3y4eHUs! OCaAKOHAKOMNMEeHNA TOSL, BEPXHEro naneosos
Menekecckor BnaguHbl 1 3anagHoro 6opta KOxxHo-Tatapckoro ceoga.

PaguoreHHoe Tenno aABnsieTca  dyHOAAMEHTanbHbIM  (PaKTOpoM,  BAUSHOLLMM
Ha reonorn4yeckne npoLEecChl, TakMe Kak TeKTOHMKa, MeTamopduam u reotepmarnbHas
nctopusi. AHanus pagumoreHHoro Tenna Mo3BOMseT fyywe MOHATb 3TWU Mnpouecchbl U ux
BNUSHNE Ha OPMUPOBAHME U IBOMOLMIO TEOSIOTMYECKNX CTPYKTYP WU MECTOPOXOAEHWUMN,
a TaKkKke MNOMOraeT B OMpedeNieHun reoTepManbHbIX YCIOBUMMA W TEMNNOBbIX MOTOKOB
B BaccenHax, 4To B CBOW o4vepedb BAUSeT Ha dopMupoBaHne n pacnpeneneHne Hedptn
M rasa B pesepByapax. VMayuyeHne pagmoreHHoro tenna n 6accemHoBOro mMoaenumpoBaHus
B3aMMOCBSI3aHbl M OOMOMHAKT OpYyr Apyra, nomoras nydlle MoHATb U 0B6bACHUTH
reoniormdeckne  npouecchbl, (opMUPOBAHNE  MECTOPOXAEHUA U MNPOrHO3MpPOBaHWE
noTeHumana HepTera3soHOCHOCTW.

[nsa pacyeTa pagmoreHHoro Tenna Obin MCNonNb3oBaH ramma-kapotax. [lepecdet
raMMa-kapoTaxka B pPagMOreHHoe Ternno Mo3BosisieT nofyyaTb MHAOPMauuMlo O TEMSOBOM
none 3emnun 6e3 NpoBeaeHNS TEPMOKapOTaXxa.

Pac4yet pagunorenHoro Tenna no K Belumncnsaetcs no popmyne (B MKBT/mM3):

A[E2] = 0.0158(GRIAPI] - 0.8),

raoe GR — ramma-usnyyexuve, MkP/u.

Bbbina nposegeHa 06paboTka KapoTaXkHbIX AaHHbIX Yy 11 CKBaXKMH, pacnonoXeHHbIX
Ha Tepputopun Menekecckor BnaguHbl n 3anagHoro 6opta KOTC,

AHanua pacnpegeneHus pagMoreHHoro Tenmna nokasar, YTo camMble BbICOKME 3HAYEHUS
paguoreHHoro Tenna M3BECTHSAKOB HabniopatoTcs B Havbonee 3arnyOnéHHbIX yyacTkax
AOHHOro penbeda. BbicokMe 3HauyeHuMss A ons AonomMuMToB HabniopatTcs B obcTaHOBKax
lWenbdOoBOro MeSIKOBOAbA C HEYCTOMYMBLIM COMEBLIM PEXMMOM BOA, a ANS apruinuToB
BO BNaguHHOM obnacTtu wenbda. Camble HU3KME 3HAYEHNS sl U3BBECTHAKOB HabntogatoTes
B YCMOBMAX MENKOBOAHOIO MoOpckoro 6GaccenHa. Huskme 3HadeHnss A gna gonomuta
HabnogalTca NPeMMyLLecTBEHHO BO BMaguMHHOM obnactu wenbga, a ans apruinnuTos
B YCOBMSIX MENKOBOAHOIro MOpCKoro 6accenHa.

MccnepoBaHna nokasanu, 4TO MOBLIWEHHbIE 3HAYEHUS padMOreHHoro Tenna
B MEHObIMCKOM U CEMUITYKCKOM, AAaHKOBO-1ebeasaHCKOM, 3aBOSMKCKOM, MarieBCKO+YMUHCKOM,
YepeneTCKoM, OKCKOM M CEPNYXOBCKOM FOpM30OHTax MOryT ObiTb CBSi3aHbl Kak C YCrOBUSIMA
OCaJKOHaKOMMeHnn, Tak U BO3MOXHbIMW  MpOLEcCcaMn  yrieBo4OopOAoreHepaumnm
(aomanukoungbl). OcagkoHakonneHne Nopoa AOMaHUKOMAHbLIX hopMaumii BEpXHeLEeBOHCKO-
TYPHENCKOrO  BO3pacta  MPOUCXOAWUNO  MNPEMMYLLECTBEHHO B  BOCCTAHOBUTESbHOW
reoxXMMmyeckon obcTaHOoBKe. XapaKTepHOW OCODEHHOCTbIO 3TUX OTMOXKEHUN sBRsieTCs
oboralleHHOCTb UX OpraHUYeCKMM YrreBogOPOAOM U CyNbnaHON cepor Npu 3HaYNTENBHOM
coAepXaHun KpemHesema, YTO CBUAETENbCTBYET O LUMPOKOM pPa3BUTUN BOCCTAHOBUTENbHOM
00CTaHOBKM OCaaKOHAKOMITEHMS.
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dPunoreHeTn4yeckoe norioXKeHme BEePXHEHOPCKNX U HUNXKHEeMenoBbIX
NXTno3aBpoB 3anagHoro KasaxcrtaHa

Axynosa [.6.}, Axmeneros K.M.*
13anagHo-KazaxcraHckuii yHuBepcuteT uMm. M.YTemucoBa, VYpanbck, Kasaxcrtah;
yakupova j@mail.ru

Knaguctmndecknin aHanmM3 — BecbMa MNOMNYNSAPHbIA B HAcTosiLee BpeMs MeToa
ans onpegeneHna oUNoreHeTUYECKNX CBA3EN XUBbIX CywlecTB. [MOMNbITKM PEKOHCTPYKUUIA
PUNOreHnn WXTMO3aBpOB MNPV MOMOLUM KNagUCTUYeCKoro MeTtoga npeanpuHUManucb
nccrniegoeatenamum HadnHasa ¢ 1982 r. NepBble KOMMNIIEKCHbIE bUnoreHeTn4eckne aHanmsbl
AN nxTmonTtepurmui 6oinn npoeaeHsl Motanu, Manwem n MaTtuke.

3a nocnegHve roabl M3 BEPXHEIOPCKUX M HMKHEMENOBbLIX OTNoXeHwun KasaxcTaHa
ObINKN onMcaHbl HOBblE HAXOAKM UXTUO3aBPOB.

Llenb paHHom paboTbl — onpegenuTb (UIOreHeTUYEeCcKoe MNOoJIoXKeHne Haubonee
NOSMHbIX HaxXo4oK MXTMo3aBpoB M3 KasaxctaHa npyv NOMOLUM KNagucTU4ecKoro aHanusa
N OLLEHUTb NpeanOXKEHHbIE paHee NHTepnpeTaLmmn Ux NosoXeHUst B CUCTEME UXTUONTEPUTUIA.

B dwunoreHetnyecknn aHanua Obiny  BKNOYEHbl TakCoHbl Kazakhstanosaurus
shchuchkinensis 1 Platypterygius sp.indet. Bumgbl  Nannopterygius  mikhailovi
n Nannopterygius yakimenkae He 6binv BKNtOYeHbl U3-3a oparMeHTapHOCTH ckeneTa.

TakcoH-npusHakoBas martpuua dopmupoBanacb B nporpamme MESQUITE v.3.61.
dunoreHeTn4eCKUin aHann3 nposogwuscsa B nporpamme TNT 1.5.

B pesynbrate aHanusa 6bino nonyyvyeHo 10 Hanbonee nNapCUMOHUYHBIX AEPEBbEB
anvHon 440 waros, ¢ mHaekcom koHcucteHTHocTn (Cl) = 0,352 n nHgekcom peTeHumnn
(RI) = 0,655. Ha ux ocHoBe MNOCTPOEH CTPOrNN KOHCEHCYC.

Mo pesynbTatam dunoreHeTudeckoro aHanuaa Kazakhstanosaurus shchuchkinensis
N3 CpeaHEBOSMKCKNX OTMOXEHUA pacnofioxunca psagom ¢ Bugammu poga Undorosaurus,
a Platypterygius sp. indet. n3 HXXKHEMENOBbLIX OTIIOXEHUI PACNONOXUIICA PAAOM C BUAaMuK
poaa Platypterygius.

C y4yeToM HanmuumMs 3HaAYMTENbHOro KonuyectTBa nre3vaMopdHbIX MPU3HAKOB poa
Kazakhstanosaurus MOXHO paccMaTpuBaTb Kak BanuaHbli pof, CEeCTPUHCKUA poay
Undorosaurus, BHyTpy noacemenctea Undorosaurinae.

PesynbTathl unoreHeTnyeckoro aHanusa nomewatot Platypterygius sp. indet. kak
cecTpuHckyto rpynny P. australis, P. platydactylus, P. hercynicus B coctase Platypterygiinae,
OTNnYMTEnNbHbLIE MPU3HAKM 3TOrO TakCOHa onucaHbl B ctatbe Yakupova, Akhmedenov, 2024.

Takum obpasom, B pesyrnbTate UNoreHeTU4EeCcKoro aHanmsa TakCOHOB onpeaeneHo
dunoreHeTM4ecKoe MnoNoXeHne Haubornee MOofHbIX HaXo4oK WXTUO3aBPOB, HaMOEHHbIX
n3 3anagHoro KasaxcTaHa W OUEHeHbl MNpPeanoXeHHble paHee WHTepnpeTaunum ux
NOMOXEHMS B CUCTEME NXTUONTEPUTNNA.

[aHHoe uccnepoBaHue 6b110 NpodmnHaHcMpoBaHo Komutetom Haykum MuHuctepcTBa
Hayku 1 Bbicwero obpasoBaHus 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- XXXII 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 i0S 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.
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Metoauka npoBefeHUss TreofiorM4YecCKOM MNpPaKTUKU  CTYAEHTOB
B npearopbax lOxHoro TaHb-LWaHsa ()ku3akckun panoH, Y36eKkucrtaH)

Ermcees H.A.}, Cunantbes B.B.1?

'dunman KasaHckoro (MpuBoMmKCKOro) henepansHOro yHuBepcuteTta B ropoge [hxusak, Y3bekncraH;
yeliseev.21@mail.ru

*KasaHCKuil (MpuBomkckun) coegepanbHbii yHUBepcuTeT, . KazaHb, Poccus

eonornyeckas MNpakTMka CTYAEHTOB MEpBOrO M BTOPOro KypcoB HarnpasreHus «[eonorns»
(npochunb «"eornormsa 1 0cBoeHe MECTOPOXAEHWUIN HEPTU 1 rasa») NPOBOAUTCH, HaumHasa ¢ 2023
roga, Ha TeppuTopuM [DKM3aKCKOro MOMMroHa, NMpUMbIKAIOLWEro K CEeBEepPHOM OKpavHe ropoaa
Ibkn3ak.  lMonoxutenbHble  OCOBEHHOCTM  MOMMrOHa  BKMtoYarT: 1)  AOCTYNHOCTb,
T.e. TeppuTopuanbHyto 6nm3octb kK kamnycy dunmana KasaHckoro  (IMpuBOMmKCKOro)
degepanbHOro yHmBepcuteta B ropoge [pkmsak; 2) xopowyt OOHaXKEHHOCTb U OTCYTCTBME
PacTUTENbHOCTK; 3) HannumMe CkarnbHbIX BbIXOOOB FOPHbLIX NMOPOA M FOpPHbIX BbIPAbOTOK (Kapbepbl,
3a4UCTKN); 4) HanM4mMe MHOTOYMCHIEHHBIX MPOCENOYHbIX JOPOr U TPOM; 6) CMOKOMHLIN XapakTep
penbeda, He TpebyroLLmMiA cneunanbHOM NOAroTOBKM CTYAEHTOB Ars paboThbl B rOPHOM MECTHOCTU.

eonormyeckas cbeMka OaHHOW TeppuTopuKn Obina npoBegeHa B Hadane 1970-x rogos;
mMaTtepuanbl onyonukoaHbl B 1983 r. (FocymapcrBeHHas reonornyeckasi kapta CCCP, Jluct K-42-
XXXII, cepua Anan-l'vccapckas). MNocne atux paboT nnaHOMEPHOrO U3yYeHWUs TEPPUTOPUN He
npoBoaunocb. [aHHble, umetowmeca B O6bscHuTEnbHOW 3anmcke K nmcty K-42-  XXXII
B HacTosiee BpeMs YyCTapenu; B YacTHOCTW, [AaHHble MO CTpaturpadun  HyxaarTcs
B NOATBEPXKOEHNM Ha OCHOBE M3y4YeHUs1 MUKPOdayHbl (KOHOAOHTbLI U Ap.), @ AaHHbIE MO TEKTOHMKE
HYXOATCA B NEPEOCMbICIIEHUN C NO3ULMIA HOBOMW MobanbHOM TEKTOHWKU. B cBA3n ¢ atum,
reofiormyeckasl npaktMka CTyOEeHTOB HampaBreHa Ha pelleHne umerowmxcs npobernos
B rEOnOrM4eckom  WM3Yy4eHHOCTM parioHa: npu  NpoOBEedEeHWM  MapLUpyTOB  CTYOEHThI
LerneHanpaBeHHO peLiaroT cnegyowme 3agauu: 1) oTOMpatoT obpasupl
Ha  MUKpo(bayHUCTMYECKME  UCCredoBaHus;  2)  MNPOCRAEXuBaloT  NPOCTPaHCTBEHHOE
pacnpoCTpaHeHe reonormdecknx (SIMTONOMMYECKNX) Ter, (PUKCUPYS XapakTep rpaHuy, mexay
3TUMK TENamu.

MoneBble uccnegoBaHUst OOMOMHEHbI CReayrLWmMM HabopoM UMAPOBBLIX MHCTPYMEHTOB:
1) Ons 3amMepoB KOOPAMHAT TOYEeK HabnoaeHWsi, SNEeMEHTOB 3areraHus CrioeB, BbICOTbl Hag
ypoBHeM Mopsi mcnonbaytotca Android n iOS npunoxeHnsa «opHbIA KOMNac», «AnNbTUMETPY;
2) MapLupyTHble OHEBHMKM K nornesble ¢hoTorpacdum CTyaeHTOB AybnupyloTca B nporpamme
Google [JokyMeHTbI; 3) NPOXOXAEHNE MapLLPYTOB TPaccupyeTcs Ha KOCMUYECKMX POTOCHUMKAX
nporpammbl Google MnaHeta 3emnsa (Bepcusa 7.3.6) (3TO MO3BOMSET MPOBEPSITb KOOPAMHATHI
N NPUBA3KY TOMEK HabniogeHus; CTpouTb reomopdoniornyeckme nNpounm MapLupyToB U T.4.);
4) nogroToBka OKOHYATENMbHOrO OTYETa MO MPaKTUKE OCyLlecTBndeTca B nporpamme Google
[1IOKyMEHTbI C COBMECTHbIM JOCTYNOM K JOKYyMEHTaumM npenogasatenemn 1 CTyAeHTOB.

B pesynbTaTe noneson NpakTUK1 CTyAeHTbl 3HAKOMSTCA C reoriormein pamoHa, MeToauKON
NpoBeOEHNA  TeororMYeckUx WCCNEedoBaHWA, C  COBPEMEHHBLIMU  LIMAPPOBLIMU  pecypcamm
N MHCTPYMEHTaMMU, Nony4atoT HaBblkM paboThbl B KOMTEKTUBE.
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TanabanapHuHr reonorMk amanuétTmHm XaHyomn  Tad-LUaH
TOFNMMKNapuaa yTkasuw metoamkacu (MKussax TymaHu, Y36eKuCToH)

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

Kuasax waxpwuaarn Koson (Bonrabyimn) denepan yHnsepcuteTn dunuanu, Xussax, Y36ekmcToH;
yeliseev.21@mail.ru

’Ko3oH (Bonra6yiin) chenepan yHueepcuteTy, KasaHb, Poccus

2023 nungaH 6ownab, "Meonormna" nyHanuwmaarn GuprHYM Ba MKKUHYM Kypc Tanabanapu
YUYyH reonormk amanmuét >Xmssax Lwaxpy LUMMOMMN KUCMUHWHE SKMHMOa >KovnawraH >Kussax
nonuroHnaa yTkasmrnmokaa.

MonuroHWHWHr adp3annuknapu KynvgarvnapHu y3 namra onagn: 1) KosoH (Bonrabyiu)
denepan yHMBepcUTETUHUHI YKnssax dmnuanura skuHnuri; 2) MangoHga saxwmv ouunmanap
Ba yCuUMnukrap nyknuri; 3) TOF XXMHCIapUHWHT €PUKNapy Ba TOF-KOH MLNapy (kapbepriap, aHuK
TO3a xyayanap) maexyanuri; 4)  Kynnab kvwinok nynnapu 6opnuru; 5) PenbedHUHT 0CoHnMMM,
TanabanapaaH anoxuaa TanéprapnukHn Tanad kunMamau.

Maskyp  XxyQyoHuHr  reonoruk  xaputacu  1970-mvnnap  Gownapupga  Ty3unrad
Ba marepuannap 1983-iunga Hawp atunrad (Coset Uttndokm [aenart reornorvk xapurtacwy,
K-42-XXXIl, Onon-Fuccop cepusicn). YOy TagkMkoTrapdaH KeMuH XygoygoHu pexanu ypraHuw
onnbd 6GopunmaraH. Xoauvprn kyHga K-42-XXXII Bapafura unoBa KunuHraH TaBcudpgarm
MabNymMOTNap 3CKUpraH; XycycaH, crpaturpadms Oymnya mabnymotnap  mMukpodbayHa
(koHOHOOHTNAp Ba Golukanap) acocuaa TaCAMKNaHULLK JTIO3MM, TEKTOHMKa Bynda mabnymoTnap
aca sHMM rnoban TEeKTOHUKa HyKTau HasapuaaH kanta Kypub uYvkunuwn kepak. LLyHWHr yyyH
TanabanapHWHr reosiorMk amanuéTn XyoyoHWHT TeororvK ypraHunMmaraH XuxatrnapuHu xan
Kunuwra  nyHantupunrad: Tanabanap  Kywvgarm  BasvdpanapHu - amanra  owmpuvliagu:
1) MukpodbayHan TagKuKOTNap YYyH HaMyHanap OnvHaaM; 2) reorioruk TaHa XyayarapuHu
aHvKnab, ynapHUHI YerapanapuHmi kaug kunagunap.

[ana TagkvkoTnapu Kyriugarm pakamnm Bocutanap dunaH KyLmmya KUnvHraH:

1) KysaTuw HyKTanapu koopauvHatanapuv, katnamnap €TKMSUNULIKN 3NeMeHTnapu, AeHrn3
catxuaaH 6anaHanukHy ynyaw yqyH Android Ba iOS gactypriapu (« ToFnm komnac», «AnTUMeTp»)
KynnaHunagy; 2) TtanabanapHuHr KyHOanuk Ba cypatnapy Google xyxokatnap AgacTtypura
ayénukat kunuHagw; 3) nyHanuwnap Google Ep aactypuaa (7.3.6 Bepcusi) CnyTHUK Cypatnapvaa
Ky3aTnb ©Gopunagun (Oy koopauHaTanapHu Ba Ky3aTull HyKTanapu OOFMaHWMLLMHWA TEKLWMPULL,
NYyHanULLNapHUHI reomMopdonoruk npodounnapuiy Tyauwra épgam 6epaan); 4) amanmét Gynnya
AKyHUM XMcoboT Google xyxokatnap gactypyga Tanépnanmnd, ykutyBumnap Ba Tanabanap yyyH
KyLLIMa dhorfanaHuira oumvK KunmHaau.

Hana amannétn Hatwkacuga Tanabanap XyayaHUHr reofiorusicu, reororvk TagkMKoTapHu
yTKasuw MeToamkacy, 3aMOHaBWUi pakamnuM BocuTanap Ba pecypcriap OwunaH TaHuwagun
Ba Xamoaja vLunawl KyHUKManapvHmn onrad 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, profie ‘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&NGT 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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HanpaBneHune «leonorns» B ®dunuane KasaHckoro cpenepansHOro
yHuBepcuteta B ropoge [xusak (Y306ekuctaH): nepcnekTuBbI
pa3BuTUsA

W6aitnynnaes T.I!, CunanTbes B.B. M2
'®unuan KasaHckoro (MpuBOMKCKOro) dhepepanbHOro yHuBepcuteTa B ropoge [bkusak, [xusak,

Y36ekucTaH; timur-85@list.ru

KasaHckwil (MpuBomkckun) doegepanbHbii yHUBepcuTeT, . KazaHb, Poccus

Hanpaenenue "leonorng”, npodune "l'eonorna n ocesoeHne MecTopoXxgeHun HedpTu
n rasa" peanmsyetcsa B Punmane KasaHckoro (IpuBommkckoro) pegepanbHOro yHmBepcuteTa
B ropoge [xm3ak (Y30ekuctaH) Ha ocHoBaHuu [locTaHoBneHus npesngeHTa Pecnybnuku
Y36ekuctaH Ne [1M-5237 ot 28.08.2021 roga. ba3oBbiM WHCTUTYTOM [ONOBHOMO
yHMBEpcuTeTa Ans  peanu3auum  HanpaeneHus  aBnsetca  MHCTUTYT  reonorum
N HedpTerasoBbix TexHonornm KasaHckoro pegepansHoro yHusepcuteta (UMMHIT KOY).

Hedtepobbiva, HedTenepepabotka M HedpTEXMMUA — OOHA W3 TOYEK pocTa
MHHOBALMOHHOIO pasBuUTUS Koy. KoHuenuusa oGpasoBaTenbHOro npouecca
no HanpaBneHuto "leonorva" BknoyaeT B cebss uHTerpaumio o0Oy4yeHuss CTyOeHTOB
B ®dunmane c obyyeHnem B ATMHI'T K®Y. MexaHn3m peanusaumm KOHLENLMN

— npuBneYeHne npodeccopcko-npenogaBaTensckoro coctasa VIMMHIT KO®Y k oby4veHunto
CTyaeHToB  dwunuana, agantaumss obpasoBatenbHblXx nporpamm  UIMHIT KoY
K noTpebHocTsiMm Pecnybnukn Y3bekuctaH.

lNepcnekTmBbl pa3BuTuA HanpaeneHune "lMeonorna”;

— NOCTENeHHoe pacmpeHme obpasoBaTenbHbIX HANPaBIEHUA 1 NPOrpaMm;

— AononHuTenbHoe obpa3oBaHne M NoBbiEHME KBanuduKaunm;

— COBMECTHbIE HayudHble uccrnegoBaHus B obnactu reonormm HedTv 1 rasa (MeTogoB
NOBbILEHNA HedTeoTaaum, KaTtanm3aTopos, NOA3EMHON NepepaboTkn) N reonornm pyaHbIx
nones3HbIX UCKoNnaemblX (30M10TO, NnaTuHa, peako3eMerbHble 3NIEMEHTbI) — UCMOoNb30BaHMe
natopatopuit UTmMHI'T KOY ogHOBpeEMEHHO ¢ co3gaHnemM cobcTBeHHOM nabopaTopHon 6asbl
dunnana;

(r) wHTerpauma dunuana B KpynHble npoektol UMMHIT K®Y, B coTpyaHuyecTtso
C POCCUMCKMMU N 3apyBexHbiMU MHAYCTpUanbHbIMM NapTHepamu, B NpoBeAeHNe HayYHbIX
1 obpasoBaTenbHbIX MEPONPUATUA MUPOBOTO YPOBHSI.

B HacTosawee Bpema dunuan npuobpen CnektpomeTp noptatmeHbin S1 TITAN 800
(Bruker, CLUA), npegctaBnsawowmm cobor  MOOWMbHBIA, NPOCTON U BbICTPbIN
peHTreHonyopecueHTHbIN aHanusatop ¢ 6onbwmm pecypcom (ao 100 000 aHanu3os).
CnekTpomeTp npegHasHadyeH s MCCrnedoBaHWUsl 3MIEMEHTHOrO cocTaBa KadeCTBEHHOro
N KONMUYECTBEHHOrO aHanm3a XMMWYECKOro COCTaBa rOpHbIX NMopond M pyd pasHon opmbl
N arperaTtHoro coctosHus. Heobxoammo mckatb reonornyeckne npegnpusaTia pasnmnyHoro
npoduns, 3aMHTepecoBaHHble B MPOBEAEHMM ITUX uccrnepoBaHun. CnekrpomeTpuyeckue
nuccnegoBaHus Ha ummetowemca obopygoBaHun  dunmana Moryt ObiTb  AOMOSHEHbI
aHanuTnyeckummn pabotamm Ha nabopatopHoun 6ase ATMHIT KPY.

YyacTue cTyaeHToB 1 npenogasartenen dvnvana B HayYHbIX NCCNEeAO0BaHNSX MOBbICUT
ahbdekTMBHOCTL 06pa3oBaTENbLHOrO NpoLecca, 3anoXnT OCHOBY (hOPMUPOBaHNS KaapOBOro
noteHuunana dunmnana ns ero BblMyCKHNKOB.
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Xuszax waxpugarm Ko3oH cepepan yHuBepcutetM dunuanupa
“Teonorna” TabnMM MWYHaNUWIKU: PUBOXMAHULL  UCTUKOONNapu
(Y36eKucToH)

WGaitoynnaes T.I'}, CunanTbes B.B.*?
YKuasax waxpuaarn KosoH (Bonrabyiin) depepan yHusepcuteTn dumnmanu, YKussax, Y36eKUCTOH;

timur-85@list.ru

’Ko3oH (Bonra6yiin) chenepan yHueepcuteTy, KasaHb, Poccus

YKussax waxpuoarm KosoH (Bonrabyim) denepan yHusepeuteTv dounmanmaa (Y36eKucToH)
‘Teonornst” Tabnum  WyHanuwn, “Feonormsl, HedpTb Ba a3 KOHNApPWMHW  y3nawTtmpuw’
MyTaxaccucnmrn - Yabekuctod  Pecnybrmka  MpesupeHTumHar 2021  mn 28-asryctaarm
MK-5237-coH Kapopura acocuaa Tawkun atunrad. KosoH ®enepan yHMBepcUTETUHUHE [eonorns
Ba HedT-raz TexHonormsanapn MHCTUTyTM (MBaHMMKOY) ywby tTabnmm nyHanuwmn aonmsTiHn
amarnra oLWMpULL yYyH TasiHd UHCTUTYT xucobraHaaw.

HedTb mwnab ynkapuw, HedpTHM KanTa mwnaw Ba HedpTb kumécn — KOY MHHOBaUMOH
PUBOXITAHULUMHWHI  YCULL  HyKTanapuaaH 6upu xucobnaHagw. “Teonorvs” WyHanuwuv  yKyB
YKapa€HUHMHI KoHUenuusicura 6uHoaH dounuan TanabanapyHuHr Tabnum onvwmn BaHI NKOY
yKyB baonmsaT GunaH wHTerpaumsnawrad. MBaHMMK®Y ykyB gactypnapuHu Y36ekvcToH
Pecnybnukacu axtméxnapura mocnawtnpuil, MaHMMK®Y npodeccop-ykuTyBUMnapmHi Tabnmm
XapaéHura KeHr xand kunuw KoHuenuusiii amanra owmpumLl MexaHnammn xmcobnaHagm.

“reonornst” TabNUm NYHaANULINHW PUBOXITAHTMPULL UCTUKDOONNApU:

— TablIUM NyHaNULINapy Ba 4acTypriaprHn 60CKMIMa-00CKNY KEHraUTUPWLL;

— KyLLMMYa TabivM Ba Marnaka OLLIMPULL;

— HedT Ba ras reonornsacu (HedTHM Ka3nd OnuLl, KaTanusaToprap, ep OCTUHW KauTa
vwnaw ycynnapuv OLMpULL) Ba pyda MUHepannapw reonorvscy (OnTuH, nnatuHa, Hoéd Tynpok
aNemMeHTnapu) coxacvgarm Kylwma wiMun  Tagkukotnap onmb  Gopuw - BaHIVIK®Y
nabopatopuanapugaH dovganaHvw xamaa 6up BakTHUHE y3uaa domnuanHuHr y3 nabopatopus
Ga3acuHu apaTu;

(r) Punmanum MBaHMK®Y npuk nonmxanapura, Poccus Ba XOpwknin caHoaT XamKopriapu
OunaH xamKopnvkga »axoH Mukécupgary WiMUMA Ba  YKyB TagbvpnapuHu  ytkasuwpgarv
NHTerpaumsnaLlyBu.

Xosvprn Baktga dunuan TomonmgaH C1 TUTAH 800 (Bpykep, AKLU) nopratus
CMEKTPOMETPU Xapua KUMWHIaH, Y Y30k xuamat mygaatura ara (100 000 Ta taxnmnrada) 6ynrau
MoOun, oaauMn Ba Te3KOp PeHTreH-coryopecceHcus aHanusatopuaup. CnektpomeTp Typnuv
LiaKngan Ba arperaumsa xonatuaarvm TOF XXMHCNapu Ba pyganapHUHT KUMEBWIA TapkubuHmn cndpat
Ba MUKOOPUIA Taxmus KAMULLHWHE 3fieMEHTap TapkMOWHW YpraHuw ydyH Myrpkannadrad. Ywoby
TAOKMKOTNAPHU YTKasuLra KM3ukkaH Typnm npodoungarm reoriormk KopxoHanapHu usnail Kepak.
dunranHuHr  MaBxXyg, YCKyHanapugaH donganaHraH xonga CrneKkTpoOMETPYK  TagkuKoTnap
BaHMMK®Y nabopatopus 6asacuaa Taxnunun uwnap 6unaH 60MMTUANLLA MyMKUH.

dunvan Tanabanapu Ba NpodeCccop-YKUTYBUUMAPHUHT UNMUA TaaKUKOTNap wwwnapuia
MWTUPOK 3TULLIM YKYyB XapaéHu camapafoprvrvHi owupagn Ba (UNvanHuHr - Kagpnap
CaNOXMATUHN YHUHT BUTMPYBYMNAPWAAH LWAKIaHTUpULW y4yH acoc 6ynmb xmamat Kunagw.
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3nekmpoHHoe Hay4YHoe usdaHue
cemesoeo pacrnpocmpaHeHusi

MEXOYHAPOOHASA KOH®EPEHUUA
KAZAN GOLOVKINSKY STRATIGRAPHIC MEETING 2024

CoBpeMeHHas cTpaTturpacgpuma: meToabl U NPUNOXKEHUS

BOCbMAA BCEPOCCUUCKAS! KOH®EPEHLMA
«BEPXHWW MAJIEO301 POCCUWN»,

nocBslweHHble 190-neTuto co aHA poxaeHua H.A. FonoBKUHCKOro

KasaHb, 28-30 okTsa6ps 2024 r.

CO6opHuUK Te3ncos

NoanucaHo k ucnonb3oBanuto 02.12.2024.
[apHuTypa «Arial».
3akas

N3paTtenbcTtBO KasaHckoro yHMBepcuTteTa

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