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Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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FEATURES OF DEVONIAN AND CARBONIFEROUS BOUNDARY DEPOSITS
IN THE KARAMURUN SECTION OF THE BOLSHOI KARATAU MOUNTAINS

Abstract. Subcommission on Carboniferous Stratigraphy of the International Commission on Stratigraphy
conducts and completes studies of the boundary depositsof the Carboniferous and Devonian systems in order to carry
out global correlations and prepare an unified International Stratigraphic Scale of the Carboniferous system. The
Global Boundary Stratotype Section and Point (GSSP) of the Tournaisiantier base, Mississippi subsystem and the
Carboniferous system was established in the La Sierra section in Southern France. The boundary was defined by
conodonts and other fauna and flora (ammonoids, foraminifera, ostracodes, myospores, corals and brachiopods).
However, the existing GSSP currently being revised.In the Karamurun reference section of the Bolshoi Karatau
Mountains Devonian and Carboniferous boundary deposits are observed in the reefogenic facies with biogermes.
Such conditions of sedimentation and stratigraphic levels are promising in search for oil and gas deposits in
Kazakhstan and the world. Foraminifer complexes allow tracing zones, identified in other regions and acceptable for
correlation and substantiation of location of the Devonian-Carboniferous boundary at a modern level. The near-
boundary level is marked by big biotic re-buildings caused by abiotic changes.

Key words: boundary, Devonian, Carboniferous, Karamurun, section, reef, foraminifer, zone, the International
Stratigraphic Scale, correlation.

The Subcommission on Carboniferous Stratigraphy of the International Commission on Stratigraphy
sets tasks of studying and completion of knowledge on the boundary between the Carboniferous and
Devonian systems in order to carry out global correlations and create a single International Stratigraphic
Scale of the Carboniferous system [1; 2]. Special work teams are dedicated to the study of boundaries. The
International Work Group (IWG) on Devon and Carboniferous Boundary Problems recommended setting
the boundaryin accordance with the decision of the II Geerlen Congress near the level of goniatite zones
of Wocklumeria-Gattendorfia, on the first appearance of Siphonodella sulcata conodonts, which precedes
the appearance of Gattendorfia in Henetal and corresponds to the base of layers with Acutimitoceras [1].

The Global Boundary Stratotype Section and Point (GSSP) fixing the base of the Tournaisian stage,
the Mississippian Subsystem and the Carboniferous system were established in the La Sierra section in
Southern France. The boundary was determined by the first appearance of the conodontic species
Siphonodella sulcata in the phylogenetic sequence of Siphonodella praesulcata — S. sulcata. The decision
was approved by the International Stratigraphic Committee and published in 1991. However, the existing
GSSP of the Carboniferous is currently being revised due to the discovery of Siphonodella sulcata below
the established boundary [3].The New Joint Devonian—Carboniferous Boundary GSSPReappraisal Task
Groupincluding Devonian and Carbon specialists, is currently working on developing new criteria for
determining position of the D-C boundary and choosing a new tipesection [4, 5].

In 1986, the Interdepartmental Stratigraphic Committee in Minsk accepted the boundary of Devonian
and Carboniferous at the bottom of the Acutimitoceras prorsum subzone of the Gattendorfia [6-8], this
level corresponds to the base of the conodont zone of Siphonodella sulcata Zone, the ostracod
Richterinalatior — Pseudoleperditia tuberculifera-Gryptophyllussocialis Zone and the beds with forami-
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nifera Tournayellina pseudobeata and remnant Quasiendothyra. Similar foraminiferal assemblage shave
been studied in recent decades in sections of the Bolshoi Karatau, including the Karamurun section, where
boundary deposits are observed in the reefogenic facies with biogerms. Such conditions of sedimentation
and stratigraphic levels are promising in search of oil and gas deposits in various regions of Kazakhstan
and the world. In this case, they are disposed on surface and are available for research [9-12].

There was a decision of the Kazakhstan Stratigraphic Committee todelimitate the Devonian-Carboni-
ferous boundary within the regional Carboniferous setup, conditionally at the base of the Kassian Horizon
and foraminiferal beds with Bisphaera malevkensis — Earlandia minima [7]. In the new version, the
boundary is placed in the zone below.

In South Kazakhstan, R.E. Alekseeva and A.I. Sidyachenko [13] were engaged in stratigraphy of the
Famennian-Tournaisian deposits of the BolshoiKaratau. They described stratigraphy and brachiopods of
Famennian deposits in the central and south-east parts of the Karatau range. Here, B.V.Poyarkov [14]
studied Devonian foraminifera, including those of the Famennian. He identified six foraminifer aassem-
blages in the Upper Devonian. In 1960, O. 1. Bogush and O.V. Yuferev studied biostratigraphy and fauna
of the Upper Devonian and Carbonifrous of the Bolshoi Karatau[15]. During many years, the Fame-nnian-
Carboniferous foraminifera of the Bolshoi Karatau, Talas-Ugam and other regions in Carboniferous,
Carboniferous-terrigenous section types were studied by M.M. Marfenkova [16]. She proposed the
Aksuran (Baizhansai) section as a reference section for the boundary deposits of the Devonian-
Carboniferous of the Karatau-Talas Structural-Facial Zone (SFZ), where an Upper Famennian Septaglo-
mospiranella rauserae — Quasiendothyra communis Zone was identified. She proposed to compare the
base of the Carboniferous system with the base of Quasiendothyra kobeitusana — Q. konensis, over which
the Bisphaera malevkensis — Earlandia minima zone was individuated (1988). The same successive
change of zones was also identified by M. M. Marfenkova for the Takhtamysh-Sai section located at the
southeast end of the Akuyuk syncline of the Bolshoi Karatau.

During 1993-1998 and 2000-2018, the boundary deposits D;/C; of the Bolshoi Karatau have been
studied by the author [10, 11, 17, 18]. During the 2017 International Field Trip to the upper part of the
Karamurun reef, the Upper Famennian ammonoids were discovered and collected for the first time [12].

As a result of this work, we managed to find the foraminiferal assemblages which allow us tracing the
zones identified in other regions and acceptable for correlation and justification of the location of the
Devonian-Carboniferous boundary at the present level [19].

The section is compiled by A.E. Zorin, basing on the central part of the Karamurun cover-syncline
[10] (figure 1). The reef deposits are rest on limestone of the Khatynkamal series (layers 1-5, figure 2).
The upper part of the Karamurun reef complex consists of the following units (from up downwards).

6. Limestones:white, light grey, dark grey in spots, large-plate massive algal boundstones (figures 3-6).
Numerous stromatactoid textures are present. Algae (renalcises) — are the reef builders. Large accumu-
lations of gastropods and brachiopods, are observed everywhere, crinoids and single rugoses also present.
Foraminifera: Archaesphaera sp., Neoarchaesphaera cf. polypora Antropov, Vicinesphaera cf. angulata
Antropov, V. cf. squalida Antropov, Bisphaera sp., Parathuramminites cf. cushmani (Suleimanov), P. cf.
vasiljevae (Pojarkov), Parathurammina cf. dagmarae Suleimanov, P. cf. brewiradiosa Pojarkov, Sulei-
manovella cf. suleimanovi(Lipina), Cribrosphaeroides cf. ovalis (Pojarkov), C. cf. simplex (Reitlinger),
Bykovaella cf. crassitheca Antropov, Rauserina notata Antropov, Corbiella ? sp., Parastegnammina
pseudocamerata Pojarkov, Paracaligelloides? florennensis Conil et Lys, Tournayella aff. Praeseg-mentata
(Bogush et Yuferev). Algae Issinella cf. devonica Reitlinger and Renalcis sp. Thickness: 55 m.

7. Limestones:white, light grey, coarse-plate recrystallized boundstone, similar to those des-cribed in
the layer 6. Foraminifera: Archaesphaera cf. magna Suleimanov, A. cf. minima Suleima-nov,
Vicinesphaera cf. squalida Antropov, V. cf. angulata Antropov, Suleimanovella cf. .suleimanovi (Lipina),
Parathurammina sp., Cribrosphaeroides sp., Bisphaera ? sp., Irregularina ? sp., Eotour-nayellina? sp.;
problematic sphaeras Radiosphaera cf.basilica Reitlinger. Thickness: 60 m.

8. Limestones: white, light grey, large-plate, massive algae boundstones. There are cracks 2-5 cm
wide, secant to the layer in its upper part, made by needle calcite. The cracksare 4-10 m long.
Foraminifera: Parathurammina sp., Bisphaera sp., Auroria cf. ferganensi sPojarkov, Paracaligelloides ?
sp. Algae Renalcissp. Thickness: 105 m.
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Figure 1 — General view of the section: the Karamurun reef massif (foreground), outcrop rocks
of the Lower Shalkia subsuite (centre), and outcrop rocks of the Upper Shalkia subsuite (above)

Figure 2 — The top part of the Karamurun reef. The Famennian stage with Clymeniida
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Figure 3 — Ammonoid-rich bed of the Karamurun reef massif, the upper part (detail).
The Famennian stage with Clymeniida. 1 — Clymeniida

Figure 4 — The Karamurun reef massif, the upper part.
The Famennian stage with Clymeniida and nautiloids (detail). 1 — Nautiloids, 2 — Clymeniida.
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Figure 5 — The Karamurun reef massif, the upper part (detail).
The Famennian stage:abundant accumulations of gastropods

Figure 6 — The Karamurun reef massif, the upper part (detail).
The Famennian stage: stromatactoid textures
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9. Breccias:grey, boulder-massive, coarsely clastic, unsorted, carbonate of composition. Fragments of
angular shape, 0.5 cm-10 m, are represented exclusively by algae limestone (boundstone), underlying the
buildings. The cementing matrix is composed of fine crystalline calcite. Numerous remnants of crinoids
are found in the debris. In general, breccias are the accumulation of fragments of different size. Thickness:
132 m.

10. Breccias: gray, boulder-massive, coarsely clastic, carbonate. Rubbles are not rolled, ranging in
size from 1 cm to 3-4 m, represented by algae limestones (boundstone). The cementing matrix is repre-
sented by medium-coarse-grained bioclast-lithoclastic limestones (grainstones). Thickness: 65 m.

The Karamurun reef thickness along the section is 417 m. Above, are regular beddings of the
Shalkiya suite deposits (figure 7).

Figure 7 — Outcrops of the Lower Shalkiya subsuite

The Shalkiya Suite (D; - C;slk).

The first attempts to identify carbonaceous-siliceous-carbon deposits under this title were made by
geologists of the Karamurun geological exploration team at the Shalkiya polymetallic deposit field.

The Shalkiya Suite integrates carbonates and carbonaceous-siliceous-clayey-carbonate sediments of
the carbonate platform slope and its base, which lie on the Karamurun reef massif.

The section of the Lower Shalkiya subsuite is compiled within the Karamurun syncline, which con-
tains the following deposits located on the Karamurun reef massif (from down to up, figures 7-10):

11. Breccias: massive grey with unrolled debrisand boulders (from 0.1 to 3-4 m) of algae limestones
(boundstone) and anisometric gradation-layered limestones (turbidites) in different proportions. The
cementing matrix is composed of bioclast-lithoclastic limestone (grainstone) from debris flow depositions.
Foraminifera are determined from fragments of turbidites: Archaesphaera cf. suleimanovi Boguch et
Yuferev, A. cf. crassa Lipina, A. cf. grandis Lipina, A. cf. minima Suleimanov, Neoarchaesphaera cf.
polypore Antropov, Vicinesphaera cf.angulata Antropov, V. cf. squalida Antropov, Suleimanovella cf.
suleimanovi (Lipina), S. cf. paracushmani (Reitlinger), Parathuramminites cf. cushmani (Suleimanov),
Parathurammina cf. dagmarae Suleimanov, P. cf. spinosa Lipina, Cribrosphaeroides cf. ovalis
(Pojarkov), Uralinella cf. bicamerata Bykova, Bisphaera sp., Corbiella cf. fungeiformis Pojarkov,
Tuberporina sp., Rauserina notata cf. polycellata Antropov, Eotuberitina sp., Bituberitina sp., Diplo-
sphaerina sp., Eotournayellina primitiva Lipina. Thickness:57m.

12. Alteration of limestones: 1) grey, thin-plate, medium-finegrained with thin interlayers of dark-
grey silicium and 2) grey.medium-plate, coarse-medium-grained, bioclast-lithoclastic, gradation-layered
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(grainstone) forming the Ta,b-rhythms. Thin-plate differences prevail. Foraminifera: Neoarchaesphaera
sp., Archaesphaera sp., Vicinesphaera cf. squalida Antropov, V. cf. angulata Antropov, Cribrosphae-
roides cf. ovalis (Pojarkov), Suleimanovella cf. suleimanovi (Lipina), Parathurammina sp., Uralinella cf.
bicamerata Bykova, Auroria ? sp., Bisphaera sp., Eovolutina ¢f. elementa Antropov; problematic sphaeras
Asterosphaera sp.,Thickness: 20 m.

13. Alternation of thin-plate and middle-plate (in different proportions) turbidite differences is similar
to the layer 12. Horizons up to 0.5 m of medium-clastic breccias of grain flows are noted. Foraminifera:
Radiosphaera cf. basilica Reitlinger, Archaesphaera cf. grandis Lipina, Archaesphaera cf. crassa Lipina,
Vicinesphaera cf. angulata Antropov, V. cf. squalid Antropov, Suleimanovella cf. suleimanovi (Lipina),
Parathurammina sp., Cribrosphaeroides sp., Auroria cf. ferganensis Pojarkov, Bisphaera cf. grandis
Lipina, Eotuberitina sp., Septaglomospiranella sp., Quasiendothyra cf. konensis (Lebedeva); problematic
sphaeras Radiosphaera cf. basilica Reitlinger. Thickness: 105 m.

14. Alternation of limestones: 1) grey, large-plate, coarse-grained bioclast-lithoclastic (up to 1 m of
grainstone beds, - grain flow depositions); 2) grey, middle-large-plate, gradation-layered, coarse-middle-
grained, bioclast-lithoclastic grainstones (turbidites Ta,b); 3) grey, middle-plate gradation-layered me-
dium-fine-grained (turbidites Ta, b, c); and 4) thin-plate, up to 2 cm, carbonaceous-siliceous “in-situ”
sediments with remnants of radiolarians. In the roof of the unit, there are single large re-deposited blocks
of algal boundstone (2x7 m) in large-coarse-grained turbidites. Foraminifera: Neoarchaesphaera sp.,
Archaesphaera sp., Vicinesphaera sp., Suleimanovella cf. suleimanovi (Lipina), Parathurammina quad-
rata Brazhnikova et Vdovenko, Bisphaera sp., Tubeporina ? sp., Caligella antropovi Lipina, Baituganella
vulgaris Lipina, Eotournayellina sp., Tournayellina cf. vulgaris Lipina, Clomospiranella sp.; problematic
sphaeras Radiosphaera sp.Thickness: 26 M.

15. Alternation of the beds, similar to that described in the unitl4, except for the appearance the
package of the gradation breccias grain flows (2-3 m thick) omnideveloped. The unrolled lithoclasts up to
70 cm in size are represented by different types of limestone. Floating packs. The cementing matrix is
composed of a coarse-grained bioclast-lithoclastic grainstone. In most cases, breccias' bodies have erosive
relations with underlying deposits. Foraminifera: Neoarchaesphaera ? sp., Archaesphaera cf. crassa
Lipina, A. cf. grandis Lipina, A. cf. magna Suleimanov, A. cf. minima Suleimanov, Vicinesphaera cf.

Figure 8 — Outcrops of the upper part of the Lower Shalkiya Subsuite with biogerms
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Figure 9 — Outcrops of the upper part of the Lower Shalkiya Subsuite with biogerms (detail)

Figure 10 — Outcrops of the upper part of the Lower Shalkiya Subsuite with biogerms,
overlaid by deposits of the Upper Shalkiya Subsuite

squalida Antropov, Suleimanovella cf. suleimanovi (Lipina), Parathurammina cf. tuberculatalipina,
P. cf. spinosa Lipina, Baituganella cf. vulgaris Lipina, Septaglomospiranella primaeva cf. minima,
Septaglomospiranella cf. parva Durkina, Tournayellina sp., Quasiendothyra c¢f. communis Rauser-

Chernousova, Quasiendothyra cf. konensis (Lebedeva), Quasiendothyra aff. baidjansaica globosa Durkina,
Quasiendothyra kobeitusana Rauser-Chernousova. Thickness: 95 m.
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Deposits of the Upper Shalkiya Subsuite compose the nuclear parts of the Karamurun and Mynbulak
synclinals. Tectonic relations between the Upper and Lower parts of the Shalkiya subsuites are fixed
everywhere.

Upper Shalkiya Subsuiteis represented by dark-grey to black medium-thin-plate, rthythmically built
thin-layered micrite carbonaceous-clayey-siliceous-carbonate, siliceous-carbonate, clayey-carbonate,
siliceous (in situ) deposits [20], grey, dark-grey, middle-plate, multi-grained (from coarse-grained to fine-
grained differences) with admixture of terrigenous material, limestone, dolomitized limestone (turbidites
Ta, b, c), represented by bioclast-lithoclastic packstones and wackestones. In situ carbonaceous-clay-
siliceous-carbonate deposits are accompanied by unburdened body strike (first meter thick) and creep
breccian lenses of poorly lithified deposits, formed by fragments of host rocks and dark carbonate micrite
material. Horizons of breccias of grain and debris flows (first meters thick; much rare 15-25 m) are com-
posed of unrolled fragments of skeletal bioclast-lithoclast algae limestone, gradation-layered limestone,
silicon, carbonaceous-clayey-siliceous-carbonate thin-layered deposits, cemented by lithoclast-bioclast
medium-coarse-grained matrix. Thin beded carbonaceous-clayey-siliceous-carbonate deposits are
characterized by presence of the bed-by-bedthin syngenetic pyrite embedding. Numerous remnants of
radiolarians and sponge spicula are observed in the beds of the essential siliceous composition.

The limestones are bioclast and bioclast-intraclastic micrograined (packstone), almost micrit, with
numerous fragments of algae of various shapes and sizes. In algae limestones (packstones), beds and algal
fragments are recrystallized, very poorly preserved. Intraclasts (calcite, dolomite) are often replaced by ore
matter. Bioclasts are represented by organic residues of poor preservation (algae, radiolarians). The
mycrite matrix is recrystallized, contains bioclasses of sludge dimension and the shale-developed carbo-
naceous substance. The carbonaceous substance is either distributed unevenly over the shale or thinly
scattered over the entire slice. Inclusions of ore mineral of different shapes and sizes are found in slices,
and small inclusions of ore mineral, including pyrite of cubic and hexagondohedral forms, are often
scattered. Often the ore mineral is developed in veins and algae, sometimes it is unevenly distributed
throughout the entire slice, often replacing organic residues. The rock is often flaky and permeated with
two generations of calcite veins.

Numerous relics of undefined organic matter (small crustaceans or osrtacodes, radiolarians, algae)
can be found in bioclastic limestones. There are single foraminifera of very poor preservation: Parathu-
rammina ? sp., Bisphaera sp., Diplosphaerina ! sp., Auroria cf. ferganensis Pojarkov, Auroria sp., Para-
caligella sp., Parastegnammina sp., Tournaellina sp. (Tournayellina cf. primitiva Lipina), Quasien-
dothyra (Eoendothyra) sp., and problematic Archaesphaera sp., encountered, mainly, in Famennian
(Dsfm) and Tournaisian deposits (C;t) of various regions [10].

The algae are: Kamaena cf. delicata Antropov, Kamaena sp., Issinella cf. devonica Reitlinger,
Issinella cf. grandis Tchuvachov, Parachaetetes? (Thomiliton) jonsoni Masslov, Epiphyton sp., Pseudo-
nanopora ct. stockmansi Mamet et Roux, Conglutinella aff. tikhii Shuysky, rare Solenopora (Ds-C,) [8].
Found in slices were single fragments of recrystallized moss animals, foraminifera Eotuberitina lesovaja
Michno and algae Epiphyton sp. (Ds;fm). Spongolites (siliceous recrystallized limestone) with numerous
sponges, radiolarians, and single algae are found, including Kamaenidae, more often Renalcis.

In the section, the main background of the foraminifera complex of the Upper Famennian are
monocamerate forms. Present in large quantities are: Parathurammina dagmarae, P. breviradiosa, P. sp.,
plenty of Radiosphaera basilica, R. ponderosa, Vicinesphaera angulata, Asterosphaera pulchra. Encoun-
tered: Bisphaera paracompressa, B. malevkensis, Cribrosphaeroides simplex, Suleimanovella sulei-
manovi, as well as Auroria sp., Irregularina sp., Paracaligella sp., Rauserina sp. Above, are rare multi-
camerate Tournayellina vulgaris, T. pseudobeata, single Septatournayella rauserae—of Tournayellina
pseudobeata Zone of the Lower Tournaisian (figure 11).

The presence of monocamerate forms and rare representatives of Tournayellina pseudobeata,
T. beata, Quasiendothyra (Eoendothyra) communis and the first primitive Chernyshinella brings the
complex closer to Tnlb I Avesnois (Conil, Lys. 1969) or allows comparing it with the standard Tour-
nayellina pseudobeata Zone [21].

The lower boundary of the Tournaisian in the Bolshoi Karatau was previously proposed to be located
at the base of the Bisphaera malevkensis - Earlandia minima Zone. The Bisphaera malevkensis occurs in
the Devonian [20] and is quite widespread in the Famennian Stage [14], and occur en mass, in the lower
part of the Tournaisian, forming "bispherabeds".
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Figure 11 — The Karamurun section. Lithology and distribution of foraminifera
in the Famennian-Lower Tournaisian deposits(A.E. Zorin, V.Ya. Zhaimina, 2003-2016)
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The presence above of the Earlandia minima and E. elegans, rare Tournayellina beata allow
correlating the strata with the Bisphaera malevkensis—Earlandia minima Zone of the Russian Platform
(Unitized,... 1991) [8] and dating them as Tournaisian.

Thus, near the boundary of Devonian and Carboniferous systems, a significant reorganization of
foraminiferal assemblage, are observed. It is expressed by extinction of the quasiendothyrins and the
development of the Tournaisian Chernyshinella and Endothyra, i.e. the near-boundary level is marked by
large biotic reconstructions, the main feature of which is the change of faunistic communities (figure 11).
Biotic reconstructions were caused by abiotic changes, the shallowing in the near-boundary time.

One of the indicators of a major abiotic event in marine sections, at the boundary of the two systems,
is dolomitization and the presence of breccias. With eustatic sea level fluctuations, the Carbonate platform
collapsed, and coarse-clastic Carbonate fragments was formed.

It is necessary to study the section further, with a more detailed selection of all organic residues, their
definition and monographic description to present it as a stratotype.

B. 5. Kaiimuna', E. M. Kynaruna®

'Cor6acs Yuusepcureri, K. U. Corbaes aTeiHAarb! [ '€0MOTHSUTBIK FRUTBIMIAP HHCTUTYTHI, AnMaThl, KasakcraH,
*T'eonorus HHCTHTYTHI — Peceit Foimbiv Akanemusichinsig Y da denepanipik seprrey OpTaibirs GemiMiec,
VYia, Peceit

KAPAMYPBIH KUMACBIHIAFBI JEBOH 7KOHE TAC KOMIP KYWECIHIH IIEKAPAJIBIK
KABATTAPBIHBIH EPEKIIEJIKTEPI (YJIKEH KAPATAY, OHTYCTIK KABAKCTAH)

Annortanusi. Tac kemip Kyieci OOMBIHIIA XaJbIKAPAIBIK KOMHCCHUS jkahaHIBIK TY3€TyJep MEH Tac KeMip
JKYHeciHe KaTBICTBI XaJIBIKapaNbIK OipbIHFail CTpaTHUrpadUsUIbIK IIKada €Hri3y MaKCaThIHAA Tac KeMip MEH JICBOH
JKYHeNepiHiH TRIHFBUTBIKTHI 3epTTeye. TypHel KikkaOaThHbIH, Muccucunmii imki sxyieci meH Tac kemip kyieci-
Hig JXahauneik Ynri Kumacer OHrtycrik @pannusaeiy Jla-Cuepp KMMacklHAAa OpBIH TamKaH. ATaJMBII IIeKapa
KOHOJIOHTTap MeH Oacka na ¢ayHanrap meH ¢uopanap (ammoHountep, Gopamunudepiep, ocrpakoarap, MUHOCIOP-
Jap, MapXkaHmap MeH Opaxwmomonrap) OoibIHINIA aHBIKTAY enmeMmapTeiHa ue. YikeH Kaparayarsr Kapamypsia
TipeKTI KMMACHIHBIH IOTiHII KbIHBICTap pudoreHai damusuiapaa OuorepmanapMer Koca Oaiikanazisl. IlleriHmi-
Jep/iiH ocbl Tychl KasakcTaH MeH anemjie MyHail - ra3 KeHOpPBIHAApbIH Ta0y/1a KeHIHEH KongaHbliaasl. GopaMuHu-
depnep, Kasipri Tapaa, Kyideci TaHHam alblHFaH Oacka Ja ayJaHIap MEH JIGBOH MEH TacKeMip IIeKapaiapbiH
aHBIKTaJya aca MaHbI3Ibl pojib oWHaWzabl. lllekapanblKk neHreld aOMOTHMKANIBIK e3repicTepre OaiIaHBICTBI YIIKEH
OMOTHKAIIBIK ©3repiCTepMeH OenriieHe .

Tyiiin ce3aep: mekapa, 1eBoH, Tac kemip, KapamypsiH, kuma, pudrep, popamunudepiep, aiimakrap, XaiblK-
apanslk CTpaTUrpadusiIbIK MIKaia, Ty3eTy (KOpPeIsIus).

B. 51. Kaiimuna', E. U. Kynaruna®

'Carnaes Yuusepcurer, MacTutyT reonornyeckux Hayk uM. K. W. CarmaeBa, Anmartsr, Kazaxcran,
2I/IHCTMTyT reosorun — Otnenenue Y pumckoro denepansroro Mccnenorarensckoro Llenrpa
Poccuiickoii Akanemun Hayk (UI' YOULIPAH), Yda, Poccus

OCOBEHHOCTH IIOTPAHNYHBIX pTJIO)KEHI/Iﬁ JAEBOHA U KAPBOHA PA3PE3A KAPAMYPYH
(BOJIBIIION KAPATAY, IO)KHBIU KA3AXCTAH)

AHHOTanusi. MeXxyHapoHas IIOJIKOMHCCHS IO CTpaTUrpaduu KAMEHHOYTOJIbHOM CUCTEMBI H3y4YaeT U JI0U3Y-
YaeT MOrpaHUYHbIC OTJIOKEHHUSI KAMEHHOYTOJIBHON M JIEBOHCKOM CHCTEM C LIEJIBI0 MIPOBEACHUS INI00aIbHBIX KOppe-
JSIIUH 1 co3aaHus eAnHON MeskiyHapoIHOH cTpaTHrpauIecKoi mKaIbl KAMEHHOYTOJIbHON cucteMsl. [ 100a1bpHbINH
Crpatotunmuecknii Pazpes u Touka (GSSP) ocHoBanumsi TypHeiickoro sipyca, MHCCHUCHIICKOH MHOICHCTEMBI U
KaMEHHOYTOJIbHOM CHCTEMBI YCTaHOBIJIEHBI B paspese Jla-Cuepp B HOxHoil ®@pannuu. I'paHuna uMeeT KpuTepuu
OTIpeNIeICHUs 10 KOHOJOHTaM W Ipyroil ¢ayHe u (iope (aMMoHOHIEH, PopaMUHI(EPHI, OCTPAKOIBI, MHOCIIOPHI,
KopaJutbl 1 Opaxuonozpl). OIHAKO B HACTOSIIEE BPEMsI MOJI0XKEHUE 3TOM I'paHMIBI TepecMaTpuBaeTcs. B onopHom
paspese Kapamypyn bBomsmoro Kaparay mnorpaHudHble OTIOXKEHHS HaONIOAAIOTCS B PUQOTrEHHBIX (aisax c
6morepmamu. IlogoOHBIE OOCTAaHOBKHM OCAIKOHAKOIUIEHHS W CTPATOYPOBHM NEPCHEKTHBHBI IS OOHApY)KEHUS
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MecTopokaeHnid HepT u raza B Kazaxcrane u Mupe. Kommekcs! hopamuaIbEp MO3BOISIOT MPOCIEANTH 30HHI,
BEIJICIICHHBIE B JIPYTHX PETHOHAX, MPHEMIIEMBIC [T KOPPEISIIUNA W 0OOCHOBAHHS TIOJOKEHHUS TPAaHUIBI IeBOHA U
kapOOHa Ha COBpEMEHHOM ypoBHe. [lorpaHWYHBIN WHTEpBaI OTMEUEH KPYITHBIMH OMOTHYECKHMHU MEPECTPONKAMU,
00yCIIOBICHHBIMHA U3MEHEHUSIMH a0HOTHIECKUMH.

KaroueBble cioBa: rpanuia, 1eBoH, kapooH, KapamypyH, paspes, pudsi, Gpopamunudepsl, 30Hb1, MexayHa-
poanasi Ctparurpaduueckas Kana, KOppessiusl.
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